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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIETro

oOpa3oBaHUs COCTaBj€Ha Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTEbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpazoBanus, npeactaBieHHbx B PI'OC OO0, a taxxke ¢eaepanbHOM
paboueit mporpaMMbl BOCITUTAHUS.
[IporpamMma mo OGuoJyOrMHM HampaBieHa Ha (OPMHPOBAHHE €CTECTBEHHO-
HAYYHOW TPAMOTHOCTH OOYYalOIIMXCS ¥ OpraHU3alui0 W3YYCHUs
OWonornu Ha JAEATEIHHOCTHOW OCHOBe. B mporpamme mo Ouonorun
YUUTBHIBAIOTCSI BO3MOXXHOCTH Y4€OHOTO TMpeAMeTa B pealu3aiuu
tpeboBanuii O®I'OC OO0 K mNJHaHUPYEeMbIM JIMYHOCTHBIM U
METaNnpeMETHBIM  pe3ylbTaTaM OOYyYeHHs, a TakkKe peaau3aius
MEXIPEIMETHBIX CBSI3¢l €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETOB HA
YpPOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHUSI.

B mnporpamme mo OHONOTMM OMPEIENISIOTCS OCHOBHBIC IIEJH
U3ydeHusi OHWOJIOrMM Ha YypPOBHE OCHOBHOTO oOOIIero oOpa3oBaHus,
IUTAHUPYEMbIE  PE3yJbTaThl OCBOCHHS TPOTPaAaMMBI TI0 OHOJIOTHU:
JUYHOCTHBIE, MeTaIpeJIMETHBIE, IpeIMETHBIC. [TpenmeTHbBIC
TUTAHUPYEMBIC PE3yJIbTAThl JaHBI ISl KaXKI0T0 Tojla H3yUCHHs OMOJIOT HH.

buonorus pa3BuBaeT MpeNCTaBICHHUS O IO3HABAEMOCTH IKHBOM
NpUPOJBI U METOJaX €€ MO3HAHUS, TMO3BOJSET CPOPMUPOBATH CHCTEMY
HayYHbIX 3HAHMK O OJKHBBIX CHCTEMaX, YMCHHS WX IIOJIy4aTh,
PUCBaNBaTh U IPUMEHSTH B KU3HEHHBIX CUTYaIUsX.

buonorunyeckas MOJITOTOBKA o0ecreynBaeT MOHUMAaHUe
OOy4YaromMMHUCS HAayYHBIX MPHUHIIUIIOB YEJIOBEUECKOW NEATeNbHOCTH B
OPUPOJIE, 3aKIABIBAET OCHOBBI HKOJOTMYECKOW KYJIBTYpPBI, 3J0POBOTO
o0Opasza KU3HH.

LenssMmu um3yueHuss OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs SIBISIOTCS:

dbopMHUpOBaHUE CHUCTEMBl 3HAHMM O TpPU3HAKAX U Ipoleccax
KU3ZHENEATEIbHOCTH  OMOJIOTUYECKUX  CHCTEM  Pa3HOTO  YPOBHS
OpraHu3alluu;

dbopMupoBaHue CHUCTEMBl 3HAHHH 00 OCOOCHHOCTAX CTPOCHMUS,
KU3HEJEATEIPHOCTH OpraHhu3Ma YeJIOBEKa, YCJIOBHSIX COXPAaHEHHS €ro
3]10pPOBbS;

dbopMupoBaHUE YMEHUN MPUMEHSITH METO/IbI OMOJIOTHYECKON HAyKU
JUIST W3Y4YeHHs OWOJIOTHYECKHMX CHUCTEM, B TOM YHCJIE OpraHHu3Ma
YeJI0BEKa,;

dopMupoBaHME  YMEHHH  HCMONB30BaTh  HH(pOpMANUiO O
COBPEMEHHBIX JIOCTH)KCHHSIX B o01acT OWONOTHH i OOBICHEHHS
MPOILIECCOB W SIBJICHUH KUBOM TPUPOJABI M KU3HEIAEATEIHHOCTU
COOCTBEHHOI'O OpPTaHU3Ma;

dbopMupoBaHue  yMEHUKM  OOBSACHATH  pPOJIbL  OHWOJIOTMH B
MPAaKTUYECKON  ACSATEIbHOCTU JIIOJIe, 3HAYeHUE OHOJOTHYECKOro
pa3zHooOpa3ust sl coxpaHeHHus Oumocdephl, MOCIEACTBUS AEATEIbHOCTU
4esoBeKa B MPUPO/IE;

dbopMHUpOBaHUE HKOJOTHYECKON KYIBTYphl B MEISX COXpaHEHUS
COOCTBEHHOT'O 3/I0POBbSI M OXPaHbI OKPY’KAIOIIEH CPEIbI.

JlocTikeHue 1eeil mporpamMmbl MO0 OMOJIOTMU  00eCTIeUrBaACTCS
pellIeHneM CIIEIYIONUX 3a/1ay:



npuoOpeTeHre oOyJaroUMMUCA 3HAHUW O JKMBOW NPHUPOJE,
3aKOHOMEPHOCTSIX CTPOEHHUS, KUZHENEATEIbHOCTH U CpeAooOpasyroen
pOJIM OPraHU3MOB, YEJIOBEKE KaK OHMOCOLMAIbHOM CYIIECTBE, O POJIU
OMOJOrNYeCKO HAyKu B IPAKTUUYECKOM IESTEIIbHOCTH JIIO/ICH;

OBJIaJICHUE YMEHUSAMHU IIPOBOIUTH UCCIICIOBAHUS C
WCIIOJIb30BaHUEM OHOJIOTHYECKOTO OOOPY/IOBaHUS W HAOMIOJEHHUS 3a
COCTOSIHUEM COOCTBEHHOTO OPTaHM3Ma;

OCBOEHHE MPUEMOB pabOThI ¢ OMOJOrHYecKor HH(popMalue, B TOM
YHUCJIE O COBPEMEHHBIX IOCTUXKEHUSIX B 00JlacTU OMOJIOTWH, €€ aHallu3 U
KPUTHUYECKOE OIICHUBAHUE;

BOCIIUTaHUE OMOJOTHYCCKU U DKOJIOTUYCCKH TPAMOTHOM JIMYHOCTH,
TOTOBOM K COXPaHEHHUIO COOCTBEHHOTO 3/I0POBBS M OXPaHbl OKPY KAIOIIEH
Cpelibl.

OO6miee yucIO 4YacoB, OTBEJACHHBIX JUISI U3YyYCHHsS OHOJIOTHU,
coctaBisier 306 yacoB: B 5 kiacce — 68 yaca (2 yaca B Hejenwo), B 6
kimacce — 68 vaca (2 yaca B Hemenmo), B 7 kimacce — 34 yaca (1 ygac B
HeJento), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 68
4yacoB (2 yaca B HEJICIIO).

[Ipennmaraemerii B~ mporpaMMe 10 OHOJIOTMM  TIEPEUYCHB
7a00paTOPHBIX M TPAKTHYECKUX PAOOT SBISACTCS PEKOMCHIATEIIBHBIM,
YUHTEIb JIeJIaeT BBIOOP MPOBEICHHS JTaOOPATOPHBIX PabOT U OMBITOB C
y4€TOM WHAMBUAYAIbHBIX OCOOCHHOCTEH OOydYaroIIMUXCs, CITUCKA
AKCIICPUMEHTAIBHBIX 3aJIaHWH, TMpeIaraéMbIX B paMKax OCHOBHOIO
roCy/1apCTBEHHOTO ’K3aMeHa o ouosoruu.



COAEPXAHUE OBYUYEHUA

5 KUIIACC

1. buosorus — Hayka 0 »KMBOM NpPUPOE

[lonstue o xu3Hu. Ilpu3Haku >XKUBOro (KJIETOYHOE CTPOCHHE,
IIUTAaHUE, IBIXaHUE, BBIIEICHUE, POCT U Apyrue npusHaku). OObeKTs
KUBOW U HEKUBOU MPUPOJIBI, MX cpaBHEHHE. JKHBas U HEXHUBasi IPUPOIa
— €IMHOE LIEJI0E.

buonorus — cuctema Hayk o kuBOW npupojae. OCHOBHBIE pa3ieibl
Ouonorun (OOTAaHMKA, 300JIOTHS, OKOJIOTHS, ITUTOJIOTHS, aHATOMHUSI,
¢usnonorus u apyrue pasnensl). [Ipodeccuu, cBsizaHHbIE ¢ OUOJIOTHENH:
Bpad, BETEpPHHAp, TCUXOJIOT, arpoHOM, >KMBOTHOBOA MW Jpyrue (4-5
npodeccuif). CBs3b OuOMOTMM C JAPYTrMMH HayKamu (MaTeMaTHKa,
reorpadus u Apyrue Hayku). Ponb OHONOTHH B MO3HAHUH OKPY>KAFOIIIETO
MHUpa U IPAKTUYECKON IEATEIHHOCTH COBPEMEHHOTO YEIIOBEKa.

Kabuner 6uonoruu. IlpaBuia noBegeHuss U paboTbl B KaOMHETE C
OHMOIOrMYECKUMHU IPUOOpPaAMU 1 HHCTPYMEHTaMHU.

buonornueckne TEpPMHHBI, TOHSATHS, CHUMBOJBL  VICTOUYHWKH
Ononormueckux 3HaHWd. [lomck wWHGOpPMaNUU C HCIOJIB30BaHUEM
pa3IMYHBIX MCTOYHHKOB (Hay4IHO-TIOMYJIIpHAs JauTeparypa,
crpaBo4HUKH, IHTEpHET).

2. MeToabl M3y4eHUS KUBOU MPUPOABI

Hayunsle MeTonmbl W3y4YeHHs] JKMBOH TPUPOABI: HAOIOJICHUE,
AKCIIEPUMEHT, OIMCaHue, u3Mepenue, kiaccudukanus. [IpaBuna paboTs
C YBEITMYUTEIILHBIMU MTPUOOpaMHU.

Meron omnucanus B OWONOTMM  (HATJSOHBIN,  CJIOBECHBIH,
cxemaruueckuit). Meton wu3MepeHUs (MHCTPYMEHTBI H3MEPEHHS ).
HaGnronenne u SKCIepUMEHT KakK BEYIIHE METObI OMOJIOTHH.

Jlabopamopnuvie u npakmuueckue padomul

N3ydenne mabopaTopHOro 0OOpYIOBaHUSA: TEPMOMETPHI, BECHI,
gamku ~ [letpu, npobupku, MeH3ypku. IlpaBuma  paboTel ¢
000py/I0BaHUEM B IIKOJIBHOM KaOWHETE.

O3HaKOMJIEHHE C YCTPOWCTBOM JIyIbl, CBETOBOI'O MHKPOCKOIIA,
npaBujia paboThl C HUMH.

O3HaKOMIIEHHE C PACTUTEIBHBIMH U )KUBOTHBIMH KJIETKAMU: TOMATa
u apOysa (HaTypajabHbIE Tpernapathl), HHPY30pUHu Ty(PeabKH U THAPHI
(roToBBIE MHKpONpemnaparbl) € MOMOLIbIO JIyIbl U  CBETOBOIO
MHUKPOCKOIIA.

IKCKypcuu unu 6u0eoIKCKypcuu

OBnaneHue METoAaMH U3YUYEHHsI KUBOM NMPUPOABI — HAOIIOACHUEM
U KCIIEPUMEHTOM.

3. Opra”usmsl — TeJjia }KUBOI NPUPOIbI

[lonsitue 00 opranmsme. J[losiaepHble W SAEpPHBIE OPTAHU3MBI.
Knerka n e€ orkpeitue. Knerounoe crpoenne opranu3sMos. Lluromorusa —
Hayka o KkieTke. Kierka — HauMeHbllas €IUHHMIIA CTPOCHUS W
KU3HEACATEIbHOCTH  OPraHU3MOB.  YCTPOHCTBO  YBEJIMYHUTEIbHBIX
npuOopoB: Nynmbl U MuUKpockomna. CTpoeHHe KIETKH TOJ] CBETOBBIM
MHUKPOCKOIIOM: KJIE€TO4YHasi 000J104Ka, [IUTOTIa3Ma, SIPO.

OAHOKIETOYHBIE U MHOTOKJIETOYHbIE OpraHu3Mbl. KieTku, TkaHw,
OpraHbl, CHCTEMBI OPTaHOB.



XKuznenesarenbHOCTh OpraHu3MoB. (OCOOEHHOCTH CTpOEHUs U
MIPOLIECCOB JKU3HEACSITENIbBHOCTH Yy PACTEHUM, XKUBOTHBIX, OakTepuil u
rpudoB.

CBolicTBa OpraHU3MOB: [TUTAHUE, JIBIXaHUE, BBIJCICHHUE, ABUKECHHE,
pa3MHOXEHHUE,  pa3BUTHE,  Pa3IpaXUMOCTb,  IPUCIOCOOIEHHOCTb.
Opranusm — eIMHOE LIEJIOE.

Pa3nooOpasue opraHu3smMoB W uX Kilaccuukamus (TakCOHbBI B
OMOJIOTMU: 1apCTBa, TUIBI (OTHAEBI), KIACCHI, OTPSAAbl (TOPSIAKK),
CEMEUCTBa, pOJbI, BHUIABL. bakTepuu W BUPYCHI Kak (OPMBI >KHU3HHU.
3HaueHue OakTepuil U1 BUPYCOB B MIPUPOJIE U B )KU3HU YEJIOBEKaA.

Jlabopamopnuvie u npakmuueckue padomul

N3yuyeHue KIeTok KOXKHUIBI YEHTyH JIyKa MO/ JIyO 1 MUKPOCKOTIOM
(Ha mpuUMepe caMOCTOSATEIBHO MPUTOTOBIEHHOTO MUKPOTpEnapara).

O3HakoMIJIeHHE ¢ TPUHIIUIIAMU CUCTEMATUKH OPraHU3MOB.

HaGmonenue 3a notpebiieHreM BOJIbI pACTEHUEM.

4. OpraHu3Mbl U cpeaa O0MTAHUA

[lonsitue o cpene oOutanus. Bognas, Ha3eMHO-BO3ayIIHAS,
NOYBEHHAs, BHYTPUOpPraHW3MEHHas cpenbl oOutanus. [IpencraButenu
cpen  obOutanua. OcoOEHHOCTM  cpell  OOWUTaHUS  OpPraHU3MOB.
[Ipucnoco6nenust opraHu3MoB K cpejae ooutanus. Ce30HHbIE U3MEHEHUS
B 'KU3HU OPTaHU3MOB.

Jlabopamopnusie u npakmuueckue padomel.

BrisiBnienue npucnocoOi1eHuil opraHu3MoOB K cpefie ooutanus (Ha
KOHKPETHBIX MTPUMEPAX).

IKCKypcuu unu 6u0e0IKCKypCuu.

PactuTenbHBIN U JKUBOTHBIM MHUP POJTHOTO Kpasi (KpacBeJeHUE).

5. IlpupoaHble c0001IECTBA

[lonsitue o mpupogHOM coobiiecTBe. B3auMocBsa3u opraHu3zMoB B
NpUpPOAHBIX coobmiecTBax. [lumessie cBsi3u B cooOuiectBax. [lumiessie
3BeHbs, ILIEMM M ceTHu nuTaHus. [lpouwsBogutenu, noTpedUTenu u
pa3pyluTead OpPraHUYeCKHX BEIIECTB B MPHUPOAHBIX COOOIIECTBAX.
[Ipumepsl NPUPOAHBIX cOOOIIECTB (Jiec, MPyHd, O03€p0 U Jpyrue
IIPUPOTHBIE COOOIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, WX OTIUYUTENbHBIC MPU3HAKUA OT
IPUPOAHBIX COo00IIecTB. [IpUYMHBI HEYCTOWYMBOCTH HMCKYCCTBEHHBIX
coo01ecTB. PoJib HCKYCCTBEHHBIX COOOIIECTB B )KU3HU YEIIOBEKA.

[Ipupongusie 30HBI 3emnm, ux obOurtarenu. @Dmopa u dayHa
MPUPOAHBIX 30H. JIaHAIIaTHI: IPUPOTHBIE U KYJIbTYPHBIEC.

Jlabopamopnusie u npakmuueckue padomul.

N3ydeHrne WCKYCCTBEHHBIX COOOIIECTB W HMX oOuTtareneid (Ha
MpUMEpPE aKBapUyMa U JPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKcKypcuu unu 6u0eoIKCKypcuu.

N3yuyenue npupoaHbIX cOOOUIECTB (Ha MpUMeEpE Jieca, 03epa, npyaa,
Jyra U Jpyrux NpUPOIHBIX COOOIIECTB. ).

N3ydeHne Ce30HHBIX SIBICHUN B )KM3HHU MPUPOIHBIX COOOIIECTB.

6. KuBasi mpupoaAa U YeJI0BEK

M3MeHeHus: B IPUPOJIE B CBA3U C PAa3BUTUEM CEIBCKOTO XO34MCTBa,
IIPOM3BOJICTBA M POCTOM YHMCIIEHHOCTH HaceneHus. BiusHue yenoBeka Ha
KUBYIO TIPUPONY B XOA€ HCTOpUH. [7100abHBIE 3KOJOTMYECKUE
npoOJieMbl. 3arpsi3HEHUE BO3IYIITHOW ¥ BOAHON 000JI04eK 3eMJITd, OTEPH
noys, uX npegorBpameHue. Ilytm coxpaHeHHs OHMOJIOrHYECKOro



pazHooOpazusi. OxpaHsieMble TEPPUTOPUU (3AMOBEIHUKU, 3aKa3HUKH,
HallMUOHAJIbHBIC TApPKH, TMaMsATHUKU nOpupoiasl). KpacHas kHwura
Poccuiickoit @enepannu. Oco3HaHKE KU3HU KaK BEJIUKOU IIEHHOCTH.
Ilpakmuueckue pabomeui.
IIpoBezeHue akuuu 0 _ybopke Mycopa B OimKaiieM Jiecy, mapke,
CKBEpPE WJIHM Ha MPUIIKOJIHLHOU TEPPUTOPHH.

6 KIIACC
1. PacTuTebHBbIN OPraHu3m
boranuka — nHayka o pacrenusx. Pazgensr Oortanuku. CBs3b

OOTaHUKU C IPYTMMH HAyKaMH M TeXHUKON. OO01I1e NpU3HaKu paCTCHUM.

PasnooOpasue pacteHuil. YpOBHU OpraHu3aivi pPacTUTEIBLHOTO
opranuzma. Beiciinme u Husmue pacteHusd. CHOpoBbIE U CEMEHHbBIC
pacTeHus.

Pactutenbnas kierka. M3ydeHue pacTUTENbHOM KJIETKH TIOJ
CBETOBBIM MHKPOCKOIIOM: KJI€TOYHass o000jouYka, Sapo, ILUTOIIa3Ma
(utacTuapl,  MUTOXOHJIPUU, BAKYyOJH C  KJICTOYHBIM  COKOM).
Pacturenpabie TkKaHU. DYHKIIUN PACTUTEIBHBIX TKAHEH.

Opranbl U CHUCTEMbl OpraHoB pacTeHuil. CTpoeHuE OpraHoB
PacTUTEILHOTO OPTaHU3Ma, UX POJIb U CBSI3b MEKIY COOOM.

Jlabopamopnsie u npaxmuueckue padomal.

N3ydyenrne MUKPOCKOMMUYECKOTO CTPOEHHUS JIMCTA BOJHOTO PACTEHUS
ANOJIEH.

N3yuenue CTpoeHUsI pPACTUTENbHBIX TKaHEH (MCIOIb30BaHUE
MUKPOIIPENAPATOB).

N3ydeHne BHEIIHETO CTPOEHHUS  TPABSHUCTOIO  IBETKOBOI'O
pacTteHuss (Ha OSKHMBBIX WJIM TepOapHBIX SK3eMIUIIpax pacTeHUil):
NacTyIIbsl CYMKa, pelibKa JUKasi, JIIOTUK €IKUN U JPYrue pacTeHUs.

OOHapyxXeHHUEe HEOPraHW4YeCKUX W OPraHMYeCKHX BEIIeCTB B
pacTEHUHU.

IKCKypcuu unu 8u0e0IKCKypcuu.

O3HakoOMJIEHHE B IPUPOJIE C LIBETKOBBIMU PACTEHUSIMHU.

2. CrpoeHue 1 MHOT000pa3ue MOKPbITOCEMEHHBIX PACTEHUH

Crpoenue cemsiH. CocTaB ¥ CTPOECHUE CEMSIH.

Bubl kopHEN M TUIIBI KOPHEBBIX CUCTEM. BUIOM3MEHEHUSI KOPHEM.
Kopenb — opran mnouBeHHOTro (MHUHEpanbHOro) mnutanuss. KopHu u
KOPHEBBIE CUCTEMBI. BHENIHEE U BHYTPEHHEE CTPOCHUE KOPHS B CBSI3H C
ero ¢ynknusmu. KopueBoit yexiuk. 3oHbI KOpHs. KopHeBbIe BOJOCKH.
Poct kopus. IlornomnieHue KOpHSMH BOABI U MHHEPAJBHBIX BEIIECTB,
HEOOXOIUMBIX pacTeHHUI0 (KOPHEBOE JaBJeHUE, OCMOC). Buponsmenenue
KOpHEM.

[ToGer. Pa3Butue mobera n3 nmouku. CtpoeHue ctebdnsa. Baemnee u
BHYTPEHHEE CTpOEHHE JMcTa. BuaomsmeHeHuss mNoOEroB: KOPHEBUIIE,
KIyOeHb, JykoBuia. WX cTpoeHue, OMOIOTHYECKOE W XO3SIUCTBEHHOE
3HaueHue. l[lober u mouku. JlucropacnonokeHne W JIUCTOBAs MO3AMKA.
Crpoenue u ¢QyHkuuu nucta. IIpocTble U CIOXKHBIE JIUCTHS.
Bunousmenenus nuctbeB. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS JIUCTA B
CBA3U C ero (QyHKUUSMU (KOXKHUIA M YCThUIIA, OCHOBHAs TKaHb JIUCTA,
MPOBOASIIIINE TTyYKH). JIMCT — Oprad BO3yIIHOTO MUTAHUS.

Ctpoenne u pasHoooOpasue nBeTkoB. Conetus. [lmogwl. Tumbl
mIoa0B. PacipocTpaneHue 1miog0B U CEMSIH B IIPUPOJE.



Jlabopamopnsie u npakmuueckue padomeal.

N3ydenne CcTpoeHUST KOPHEBBIX CUCTEM  (CTEpKHEBOM W
MOYKOBaTOM) Ha TMpuUMepe TepOapHbIX OHK3EMIUIAPOB WU >KUBBIX
pacTeHu.

N3ydenne mukpormnpenapara KIeTOK KOPHSI.

O3HakomieHne C  BHEUIHUM CTPOCHHEM  JIUCTREB W
JIUCTOPACTIONIOKEHNEM (Ha KOMHATHBIX PACTEHUSX).

N3ydeHne cTpoeHUs BEreTaTUBHBIX M TEHEPATHBHBIX IMOYEK (Ha
puMepe CUPEHU, TOTOJIA U IPYTUX PACTEHU).

N3ydeHne MUKPOCKOMUYECKOTO CTPOCHHSI JMCTa (HAa TOTOBBIX
MUKpOTpenapaTax).

PaccmaTpuBaHre MUKPOCKOTTMYECKOT'O CTPOCHUSI BETKU JepeBa (Ha
TrOTOBOM MHKpOTpenapare).

UccnenoBanue cTpoeHUs] KOPHEBUIIA, KITYOHS, TyKOBHUIIBI.

N3ydenune cTpoeHus IBETKOB.

O3HaKOMJIEHHE C Pa3JIMYHBIMU TUIIAMU COLIBETHIA.

N3ydenue cTpoeHus: CEMSIH IBYA0JbHBIX PACTCHUM.

N3ydenune cTpoeHus: CEMsIH OJTHOJIOIbHBIX PACTCHUI.

3. Ku3HeaeATEJbLHOCTH PACTHTEIHLHOI0 OPraHu3Ma

OO0OmMeH BelecTB y pacTeHuil

Heopranudeckue (Bojga, MUHEpaJbHBIE COJIM) M OPraHUYECKHE
BemecTBa (O€NKH, KUPBI, YIIIEBOJIbI, HYKJICMHOBBIC KUCIOThI, BATAMUHBI
U Jpyrue BeIIecTBa) pacTeHus. MUHEpallbHOE IHUTAHWE PACTCHHM.
Y nobpenus.

IIuTanue pacreHus.

[lornonmieHne KOpHSMH BOJBI M MHHEPAIBbHBIX  BELIECTB,
HEOOXOJUMBIX pPAacTeHHIO (KOopHeBoe naaBieHue, ocmoc). [lousa, eé
wiogopoaue. 3HadeHue oOpaOOTKU TMOYBBl (OKYYMBAHUE), BHECEHUS
yIoOpeHuid, TMPOPEKUBAHUS  MPOPOCTKOB, TOJWMBA JJIA  KU3HU
KYJIbTYPHBIX pacTeHuil. [ uapornonuka.

®otocunTe3. JIMCT — opraH BO3AYUIHOTO IUTaHUS. 3HAYEHUE
(dboToCcHHTE3a B MPUPOJIC U B KUZHU YEIOBEKA.

JAbIxanue pacTeHus.

Jlpixanue KOpHS. PhIxjeHue NOYBBI [JI YJIYYIIEHUS JbIXaHUS
KOpHEW. Y CIOBUS, NPENATCTBYIOLINE IBIXaHUIO KOpHEW. JIMCT Kak opran
neixanus (yctbuuHbIM anmapart). [locTymiieHue B JUCT aTMOC(EPHOTro
Bo3nyxa. CuibHasg 3ambUIEHHOCTh BO3/lyXa, KaK MPEMSITCTBHE IS
npixaHusi aucTheB. CTebenb Kak OpraH JbIXaHus (HAJIW4YWE YCTHHUI[ B
KOXHIlEe, yeueBn4Yek). OCOOCHHOCTH NbIXaHHUS pacTeHUd. B3ammocBs3b
JBIXaHUS PACTCHHS C (DOTOCHHTE30M.

TpaHcnopT BemiecTB B paCTeHHH.

CBsi3b KIETOYHOTO CTpOeHus crebnst ¢ ero (ynkumsmu. Poct
cTebns B quHy. KilerouHoe cTpoeHue cTedliss TPaBIHUCTOTO PaCTEHUS:
KOJKHILIa, IPOBOASIINE MyYKH, OCHOBHAsl TKaHb (mapenxuma). Kinerounoe
CTpOEHHE CTeOJsl IPEBECHOr0 pacTeHus: kopa (mpobOka, ny0), kamOui,
apeBecuHa u cepaneBuHa. Poct ctebns B Tommunay. [IpoBonsmue TkaHu
KOpHs. TpaHCOpT BOABI U MUHEPAJIbHBIX BEIIECTB B PACTEHUU (COCYAbI
JPEeBECUHBI) — BOCXOASAMIMK TOK. Vcmapenuwe Boabl depe3 cTebenb u
nucTha (TpaHcnupauus). Perynsiiusi ucnapeHuss BOJbI B PACTCHHH.
BinsHue BHEmHHMX yCJIOBMA Ha UCHApeHUWe BOAbl. TpaHcnopt
OpraHUYECKUX BEIIECTB B pPAacTEeHUU (CUTOBUIIHBbIE TpyOku iyba) —



Hucxoxsammn Tok. Ilepepacnpenenenue W 3amacaHue BELIECTB B
pactenuu. Beigenenue y pacrenuit. Jlucromnan.

PocT u pasBuTHE pacTeHus.

IIpopacranue cemsH. YcioBusa InpopactaHus ceMsH. Iloaroroska
CEeMsH K noceBy. PazButue npopocTKoB.

OOpasoBarenbHble TkaHu. KoHyc Hapacranus moOera, pocT
KOHYMKA KOpHsA. BepxylleuHbeli ¥ BCTaBOYHBIM pOCT. PocT KOpHA U
cTebynst B ToONIIMHY, KaMOuil. OOpa3oBaHHE TOJAMYHBIX KOJIEl Y
IpEeBECHBIX pacTeHHil. BnusHue (HUTOrOPMOHOB HAa POCT PACTEHHUS.
PocToBbie nBukeHust pacteHuil. PazButue nodera u3 moyku.

PasmMHOXkeHne  pacteHnii u  ero  3HadeHue.  CemeHHoe
(reHepaTuBHOE) pa3MHOXKeHHME pacrteHuid. LlBeTkm u  couBertws.
Omnbutenue. [lepexpécTHoe ombuUieHHE (BETPOM, KUBOTHBIMU, BOJOW) U
camoornsuieHue. JIBoliHOe orrofgoTBopeHue. HacienoBanue NpuU3HAKOB
000UX pacTeHUH.

BereratuBHO€ pa3MHOKEHHE LBETKOBBIX DPACTEHUNH B MPUPOIE.
BereratuBHOE€  pa3MHOKEHME  KYJIbTYpHBIX  pacTeHuid.  KioHBL
CoxpaHeHue TMpU3HAKOB MAaTEPUHCKOTO pacTeHUs. XO35SHWCTBEHHOE
3HAYEHUE BEr€TaTUBHOTO Pa3MHOKEHHS.

Jlabopamopnsie u npaxmuueckue padomeal.

HaGmronenue 3a pocToM KOpHSL.

HaGmonenue 3a poctoM nooera.

Onpenenenue Bo3pacTa iepeBa Mo CHUILy.

BoIABieHUE NEpeIBUKEHUSA BOABI MU MUHEPAJIbHBIX BELIECTB IIO
IPEBECHHE.

HabGmronenne mporecca  BbIAENEHUS  KHCIOpOJa Ha  CBETY
AKBapUYMHBIMU PACTCHUSAMH.

N3ydeHne ponu peIXJICHUS I JbIXaHUs KOPHEH.

OBnageHue npuéMaMH BEreTaTUBHOIO PAa3MHOXKEHUS PACTCHHUU
(uepeHKOBaHKE OOErOB, YEPEHKOBAHUE JINCTHEB U JIPYTU€) HAa MPUMEpPE
KOMHATHBIX paCTeHH (TpaJecKaHLUs, CEHIIONuUs, OETOHUS, CaHCEBbEpa U
JIpyTUe pacTEHUs).

OmnpeneneHne BCX0XKECTH CEMSAH KYJbTYPHBIX PACTEHHUM U ITOCEB UX
B IPYHT.

HaGmronenne 3a pocToM U pPa3BUTHUEM I[BETKOBOI'O PACTEHHs B
KOMHATHBIX YCIOBUSX (Ha mpumepe (pacoiu Ui MoceBHOTO ropoxa).

Omnpenenenne ycaoBUl MPOPACTaHUS CEMSIH.

7 KIIACC

1. CucremaTtudeckue rpynnbl pacTeHui

Knaccudukanus pacrenmii. Bua kak ocHOBHasi cUCTeMaTHYeCKas
kareropusi. Cucrema pactutenbHOro Mupa. Husmime, Boiciine CriopoBbI€,
BBICIIME CEMEHHble pacTeHus. (OCHOBHbIE TaKCOHBI (KAaTeropuu)
CHUCTEeMAaTUKH pacTeHui (I1apcTBO, OTHEJ, KJIacC, MOPSI0K, CEeMEHCTRBO,
pon, Bun). Mictopus pa3BUTHSI CUCTEMATUKH, ONMCAHUE BUIOB, OTKPHITHE
HOBBIX BUJOB. Posib cucTeMaTiky B OMOJIOTUH.

Husmme  pacrenms.  Bomopocmu.  OOmias — xapakTepUCTHKA
Bojopociei. OTHOKIETOUYHbIE U MHOTOKJIETOYHBIE 3€JIEHBIE BOJIOPOCIIH.
CtpoeHne m KU3HEACATENbHOCTh 3€JEHBIX BOJOpOCHed. PazMHOXeHUe
3eJI€HBIX BoJlopociieil (Oecrosnioe M 1oJoBoe). bypeie u  KpacHbie



BOJIOPOCJIM, UX CTPOEHUE U )KUZHEACATENbHOCTh. 3HAUEHUE BOJIOPOCIIEN B
MIPUPOJE U KU3HU YEIIOBEKA.

Beiciime cnopoBble  pacteHus. MoxoBuanble (Mxwu). OOmas
xapakTepucTtuka MxoB. CTpOEHHE M KU3HEIEITEIbHOCTh 3€IEHBIX H
charHoBbix MXOB. [IpUCIOCOOIICHHOCTh MXOB K JKM3HU Ha CHJIBHO
YBIQKHEHHBIX MOYBaxX. Pa3MHOKEHNE MXOB, IIMKJI PA3BUTHUSL HA IPUMEPE
3eJIEHOr0 MXa KYKYIIKWH JI€H. Poib MXOB B 3a00jauyMBaHUU TOYB U
topooOpazoBanun. HMcnons3oBaHnue Toppa U MPOAYKTOB  €ro
nepepadOTKU B XO35IMCTBEHHOM JESTEIbHOCTH YEJIOBEKA.

[InayHoBUgHBIE (ITnaynsr). XBOILIEBUIHEBIE (XBorn),
[MTamoporaukosuaneie  ([lamopoTHuku). OOmEas  xapaKTepUCTUKA.
YcnoxxHeHue CTpOeHUs MarnopoOTHUKOOOPA3HBIX PACTEHUM MO CPaBHEHUIO
¢ Mmxamud. OCOOEGHHOCTH CTPOEHUS M >KU3HEICSITEIHHOCTH IUIAYHOB,
XBOIIIEH U MAroOpPOTHUKOB. Pa3sMHOXKEHUE ManmopoTHUKOOOpa3HbIX. [uki
pa3BUTHS ManopoTHUKAa. Pojib JIpeBHUX MNamOpOTHUKOOOpA3HBIX B
0o0pa3oBaHMM KaMEHHOTO yris. 3HA4Y€HHE MaropOTHUKOOOPA3HBIX B
IPUPOJIC U KU3HU YETIOBEKA.

Breiciue  cemMenHble  pacTeHus.  [onmocemennbie.  OOmas
XapaKTEepUCTHUKA. XBOWHBIE pacTeHUs, X paszHooOpazme. CTpoeHue u
KU3ZHEJESITEIbHOCTh XBOMHBIX. Pa3MHOXEHNE XBOWHBIX, UK Pa3BUTHUS
Ha TIPUMEPE COCHBI. 3HAYEHHE XBOWHBIX PACTCHUN B MPUPOJE U KU3HU
YEJI0BEKa.

ITokpbeITOCEMEHHBIE (1IBETKOBBIE) pacTeHus. Obmas
xapakTepuctuka. (OCOOEHHOCTH CTPOCHHS U KU3HENEATEIbHOCTU
MOKPBHITOCEMEHHBIX KakK Hanboiee BBICOKOOPTaHU30BAHHOW T'PYIIIBI
pacTeHuid, 170: rOCIOJICTBO Ha 3emute. Knaccuduxanus
NOKPBITOCEMEHHBIX ~ pacTeHWid: kiacc  JIBymonbHblE M KIiacc
Onnononbuble. [IpuzHaku knaccoB. LMK pa3BUTHS MOKPBITOCEMEHHOTO
pacTeHus.

CemMeiicTBa MOKPHITOCEMEHHBIX (IIBETKOBBIX) PACTCHUI (M3y4arOTCA
TPU CEMEWCTBA PACTCHHM IO BBIOOPY YUHUTENS C YYETOM MECTHBIX
YCJIOBUHM, TPU 3TOM BO3MOXHO H3y4aTh CEMEHCTBA, HE BOIICAUINE B
NepeyueHb, €CJIM OHM SIBISIOTCA Hanbosee pacnpoCTPaHEHHBIMU B TAHHOM
pervone). XapakTepHble MNPU3HAKK CEMEUCTB kiacca JIByIOJbHbBIC
(KpectouBetrnnie, unu KanyctHsie, Po3oupeTHbie, uiau Po3oBbie,
MortblnbKkoBble, uin boOosreie, IlaciénoBele, CII0KHOLIBETHBIE, WA
ActpoBeie) u kimacca OpuomonbHble (JIunelHble, 37akd, WIH
MSTIMKOBBIE). MHoroo6paszue pacCTEHUH. Jnkopactyiue
MpEICTaBUTENN CeMENCTB. KyllbTypHBIE NpPEICTABUTENIN CEMEWUCTB, HUX
HCIOJIb30BAHUE YETIOBEKOM.

Jlabopamopnusie u npakmuueckue padomul.

N3ydeHne cTpoeHUsI OJHOKIETOYHBIX BOAOpOCIEHl (Ha mpumepe
XJIAMUIOMOHA/Ibl U XJIOPEJLIIbI).

N3ydeHne CTpOeHHs] MHOTOKJIETOUYHBIX HUTYATBIX BOJOpOCIEH (Ha
MpUMepe CIIUPOTHUPHI U YIOTPUKCA).

N3ydeHne BHEIHErO CTPOSHHSI MXOB (Ha MECTHBIX BUJIAX).

N3ydeHne BHEMIHETO CTPOSCHUS MANOPOTHUKA MIIU XBOLIA.

N3yyeHne BHEMIHEro CTPOEHUS BETOK, XBOW, LIWIIEK W CEMSH
rOJIOCEMEHHBIX PacTeHUM (Ha MpUMEpPE €11, COCHBI WJIM JIMCTBEHHUIIBI).

N3ydeHne BHEMIHETO CTPOEHUS TOKPBITOCEMEHHBIX PACTECHUM.



N3yuyenne npu3zHaKOB IpeacTaBUTENC ceMeincTB: KpecTtolBeTHbIe
(Kamyctubie), PozouBetnbie (Po3oBbie), MotbuibkoBbie (BoOoBbIE),
[Tacnénobie, CnoxHonBerHole (AcTpoBbie), Jlunelnble, 3maku
(MsiTnukoBbI€) Ha repOapHBIX U HATYpaJIbHBIX 00pa3Iiax.

OnpeneneHue BHUJIOB pacTeHU (Ha MpUMeEpe TPEX CEMEUCTB) C
HCIIOJIb30BAHUEM ONPEACIUTENECH PACTCHUM WM  OIPEHEIIUTEIIbHBIX
KapTOYEK.

2. Pa3BuTHe pacTUTEJBHOr0 MUpPa HA 3emule

OBOJIIOIIMOHHOE  Pa3BUTUE PACTUTEIBHOIO MHpa Ha 3eMile.
CoxpaHeHue B 3€MHOW KOPE PACTUTEIBbHBIX OCTATKOB, MX H3yYCHHUE.
«JKuBbIE UCKOMAEMbIE» PACTUTEIBHOrO HAapcTBa. JKHU3HBb pacTEHHIl B
Bojie. [lepBbie HazeMHbIe pacTeHUsl. OCBOCHUE PACTEHUSIMU CYILIN. JTaIlbl
pa3BUTHUSI HA3E€MHBIX PACTEHUH OCHOBHBIX CHUCTEMAaTUYECKUX TPYMII.
Brimepiiue pactenust.

IKCKypcuu unu 6u0eo0IKCKypCuu.

PasButne pactutenpHOoro wmupa Ha 3emie  (OKCKypcus B
MaJ€OHTOJIOTMYECKUIN UM KPaeBEeAUECKUI My3€eil).

3. PacreHusi B NPUPOIHBIX CO00IECTBAX

Pactenus u cpena oburanus. Dkonoruueckue pakropsl. Pactenus u
yCJIOBHSI HEKHMBOM TPHUPOBI: CBET, TEMIleparypa, Biara, aTMocepHbIi
BO31yX. PacTeHHss W yCIOBHUA >KMBOW MPUPOJBI: MPAMOE U KOCBEHHOE
BO3JICHCTBHE OPTraHU3MOB Ha pacTeHus. [IpucrnocobseHHOCTh pacTeHUH K
cpene obOurtaHusa. B3aummocBsizu pacTeHMil MeXIy coOOM W ¢ JpyruMu
OpraHU3MaMH.

Pactutensubie coobmiectBa. BuoBoit cocTtaB  pacTUTEIBHBIX
coo01iecTB, peodanamiue B HUX pacteHus. Pacnpenenenue BUI0B B
pacTUTeNbHBIX  coobOmecTBax. Ce30HHBIE U3MEHEHUSI B  KU3HH
pactutenbHoro cooOmiectBa. (CMeHa  pacTUTENBHBIX  COOOIIECTB.
PacturenbHOCTh (PACTUTENBHBI TOKPOB) MPUPOAHBIX 30H 3EMIIU.
dropa.

4. PacTreHus U 4eI0BeK

KynerypHble pacreHus W uUX  HOpoucxoxacHue. LleHTpsl
MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX pACTEHUH. 3eMileenue.
KyneTypHble pacTeHHs CEIbCKOXO3SMCTBEHHBIX YIOJWW: OBOIIHBIC,
TUIOZIOBO-SATOIHBIE, MOJeBbie. PacTenus ropona, 0cCOOEHHOCTh TOPOICKOM
¢nops1. [Tapku, neconapku, CKBepbl, O0TaHUYECKUE cajibl. JlexkopaTuBHOE
uBeToBOACTBO. KOMHaTHBIE pacTeHus, KOMHATHOE LBETOBOICTBO.
IlocnencTBus NeATENBHOCTH 4eJOoBeKa B 3Kocucremax. OxpaHa
pPacTUTENBHOIO MUpa. BocCCTaHOBIIEHME YHCIEHHOCTH PEIKUX BHJIOB
pacteHuii: 0co00 oxpaHseMble Tmpupoanbie Tepputopun (OOIIT).
Kpacnas kaura Poccun. Mepbl coxpaHeHHs! paCTUTEIIBHOTO MUPA.

IKCKypcuu unu 6u0eoIKCKypcuu.

N3ydeHne cenbCKOX035UCTBEHHBIX PACTEHUN PETHOHA.

N3ydeHnne cCOpHBIX paCTEHUN PETMOHA.

5. I'pu0sbl. Jlumaiinuku. bakrepuu

['pu6w1. O6mas xapakrepuctuka. [llnamounsie rpudsl, UX CTpOCHHE,
MUTaHUE, POCT, pa3MHOX)eHUEe. CbemoOHbIe U SAOBHUTHIE TpUOBI. Mepbl
npodunakTuky 3a0oneBaHWM, CBA3aHHBIX C Tpubamu. 3HaAYCHHE
HUISITOYHBIX TPUOOB B MPUPOJHBIX COOOIIECTBAX M KU3HHM YEJIOBEKA.
[IpompbliliIeHHOE BhIpAlIMBAHUE IUISITIOYHBIX TPUOOB (IIIaMITUHBOHBI ).



[InecueBbie rpuObl. [[poxxeBble rpuObl. 3HAUEHHUE IJIECHEBBIX U
IPOACKEBBIX TPUOOB B NPHUPOAE M IKU3HM 4YeloBeKa (MHILEBAsT MU
(apmaneBTHUECKask IPOMBIIUIEHHOCTD U APYTHE).

[Tapazutnueckue rpUOBI. Pa3noobpasue u 3Ha4YCHUE
napa3uTUYeCKuX rpuboB (TOJNOBHS, CIOPbIHBA, (GUTOPTOpPA, TPYTOBHUK U
npyrue). boppba c 3a0osieBaHMSIMU, BbI3BIBAEMBIMU Napa3u THUECKUMU
rpubamu.

JInmanHUKN — KOMIUIEKCHBIE OpraHu3Mbl. CTpOECHHE JIMIIANHUKOB.
IIntanue, pocT U pa3MHOKEHUE JUIIANHUKOB. 3HAYCHUE JIMIIAHUKOB B
IIPUPOJIE U KU3HU YEIIOBEKA.

bakrepun — posanepHsie opranu3zMbl. OOImas XapakTepUCTHKA
Oaktepuil.  baktepmanbHas ~ knetka.  Pa3zMHOXkeHue ~— OakTepuil.
Pacnpoctpanenue Oaktepuii. Pa3sHooOpasue Oakrepuil. 3HaueHUE
OakTepuii B NpUPOAHBIX cooOmiecTBax. boje3HerBopHbie OakTepuu U
Mepbl  NpOo(UIAKTUKU  3a00J€BaHUM, BBI3BIBAEMBIX  OaKTEPUSIMH.
baktepun Ha cioyxbe y dyemoBeka (B CEIbCKOM  XO3SMHCTBE,
IPOMBILIJIEHHOCTH).

Jlabopamopnbsie u npakmuueckue padomul.

N3ydeHne cTpoeHUsT OAHOKJIETOUYHBIX (MYKOpP) U MHOTOKJIETOYHBIX
(TMeHUIIUILT) TJIECHEBBIX TPUOOB.

N3yuyeHnue cTpoeHus IJIOOBBIX TeN NUIAMNOYHBIX TpUOOB (Win
U3yYEHHE NUISTIOYHBIX IPUOOB HAa MYJISIKAX ).

N3yuenue cTpoeHus TUIIAHUKOB.

N3yuenue ctpoeHust 0akTepuil (Ha TOTOBBIX MUKpOIpENnaparax).

8 KIIACC
1. 7ZKMBOTHBII OPraHU3M
3oonorusg — Hayka O >KMBOTHBIX. Pasnmensl 3o0o0morun. CBA3b

300JI0TMH C IPYTUMHU HAYKaMH U TEXHUKOM.

OO6mue npu3HaKu >KUBOTHBIX. OTIMYMSA >KMBOTHBIX OT PACTECHHM.
MHoroo6pa3ue XMBOTHOr0 Mupa. OJIHOKJIETOYHBIE ¥ MHOTOKJICTOYHBIC
KUBOTHBIE. Dopma Teja >KUBOTHOIO, CUMMETPHUSA, pa3Mepbl Tela HU
Jpyroe.

KuBotHas kierka. OTKpBITHE XKUBOTHON KieTKH (A. JIeBeHryk).
CrpoeHue JKMBOTHOM KIETKH: KJIETOYHas MeMOpaHa, OpTraHOUIbI
NEPENBIKEHUSI, SAPO C SAPBIIIKOM, LUTOIUIa3Ma (MUTOXOHAPHH,
MUIIEBAPUTENIBHBIE U COKPATUTENIbHBIE BAKYOJH, JTU30COMBI, KIETOUYHBIN
neHTp). IIpoueccel, npoucxopsiue B kiaeTke. JleneHue kieTku. TkaHu
AKUBOTHBIX, UX pa3zHooOpa3ue. OpraHbl U CUCTEMBbl OPraHOB >KMBOTHBIX.
Opranusm — eIMHOE LIEJIOE.

Jlabopamopnsie u npaxmuueckue padomel.

UccnenoBanne 1oJ MHKPOCKONIOM TOTOBBIX MHUKPOIIPENApaTOB
KJICTOK Y TKAHEH KUBOTHBIX.

2. CTpoeHuUe U KM3HEAESTEJIbHOCTh OPraHU3Ma KUBOTHOI O

Onopa u aBukeHUe XKUBOTHBIX. OCOOCHHOCTH THAPOCTATUYECKOTO,
Hapy>KHOTO M BHYTPEHHEro CKejleTa y JKUMBOTHBIX. llepenBuxeHue y
OJTHOKJIETOYHBIX (aMEOOBUAHOE, )KT'YTUKOBOE). MBIIlIEUHbIE TBUKECHUS Y
MHOTOKJIETOYHBIX: MOJET HACEKOMBIX, ITHII, IJIABAHUE PbIO, BHKEHUE
MO CyIlle MO3BOHOYHBIX JKMBOTHBHIX (TOon3aHue, Oer, Xxoanba W Apyroe).
PoryaskHble KOHEYHOCTH.



[lutanne W nUIIEBapEHHE Y JKUBOTHBIX. 3HAYEHUE MIUTAHUS.
Ilutanue u nuIIeBapeHHe Yy IpocTrenmux. BHyTpunonoctHoe u
BHYTPUKIIETOYHOE MUILIEBAPEHHUE, 3aMKHYTas u CKBO3Has
MUIIEBAPUTENIbHAS CUCTEMa Yy 0ecrno3BOHOUYHBIX. [luIieBapuTeIbHbIN
TPAKT y TIO3BOHOYHBIX, MHUIICBAPUTEIbHbIC Kelie3bl. DEepMEHTHI.
Oco0OEHHOCTH MUUIEBAPUTENILHON CHUCTEMBI Yy TpPEACTaBUTENEH OTpPsI0B
MJICKOTTUTAIOIIHX.

JIpixaHue *KUBOTHBIX. 3HAUCHUE JIbIXaHUsA. ['a3000MeH Yepe3 BCIO
MOBEPXHOCTh KJeTKu. JKabGepHoe npixanue. HapyxHble U BHYTpEHHHUE
xabpbl. KoxHoe, TpaxeiiHoe, JEroYHOE JbIXaHHE Yy oOuTaTened CyIIu.
Oco0eHHOCTH KOXKHOTO JIbIXaHus. POb BO3MYIITHBIX MEIIKOB Y TITHIL.

TpaHncnopT BemIECTB y KUBOTHBIX. POJb TpaHCHopTa BEHIECTB B
OpraHu3Me JKMBOTHBIX. 3aMKHYTasi M HE3aMKHyTas KpPOBEHOCHBIE
cUCTeMBbI y Oecro3BoHOYHbBIX. Ceple, KpoBeHOCHbIE cocynbl. CIMHHON
U OpIOUIHOW COCYZbl, KalWJUISIPhI, «IOXKHBIE CEeplla» y I0KIEBOTO
yepBs. OCOOEHHOCTH CTPOCHHSI HE3aMKHYTONW KPOBEHOCHOW CHUCTEMBI Y
MOJITIOCKOB M HacekoMbIX. Kpyru kpoBooOpaiieHus u 0COOEHHOCTU
CTPOCHMSI  CepAell 'y  [O3BOHOYHBIX,  YCIIO)KHEHHE  CHCTEMBI
KPOBOOOPAIIEHHUS.

Boinenenue y JKMBOTHBIX. 3HAQUYEHUE BBIACICHUS KOHEUHBIX
npoayKTOB oOMeHa BemecTB. COKpaTUTEIbHbIE BAKYOIU Y MPOCTEUIINX.
3BE3A4aThie KJIETKA M KaHAJbLbl Yy TJIOCKUX YEpPBEW, BBIICIUTEIbHbBIC
TpyOOUKM U BOPOHKHM Y KOJBYATHIX 4YepBe. MalIbMUTHEBBI COCYIBI Y
HaceKoMbIX. [Touku (TyJOBUIIHBIE W Ta30BBIE), MOYETOUHUKH, MOYEBOU
My3bIpb y MO3BOHOYHBIX >KUBOTHBIX. OCOOEHHOCTH BBIJEICHHS Yy NTHII,
CBSA3aHHBIE C MTOJETOM.

[ToxpoBel Tenma y KUBOTHBIX. [lOKpOBBI y OECIO3BOHOYHBIX.
VYcnoxxHeHUE CTpOEHHsI KOXKHM y TM03BOHOUHBIX. Koka Kak opraH
BbiAesieHus. Ponp koxu B Teroornaue. [IpounsBonnsie koxu. Cpencra
[IACCUBHOW M aKTUBHOW 3aILUTHI Y )KUBOTHBIX.

Koopaunanusa u peryiasiuus >KU3HEAESITENbHOCTH Yy KUBOTHBIX.
PaznpaxxumMocTh y OJTHOKJIETOYHBIX >KMBOTHBIX. Takcuchl (poToTakcuc,
Tpo(OTaKCHC, XEMOTAKCUC WM Jpyrue Takcuchl). HepBHas perynsmms.
HepBuas cuctema, e€ 3nauenue. HepBHas cucrema y G€CriO3BOHOYHBIX:
cetyatas (muddysHas), cTBoJIOBas, Yy3ioBas. HepBHas cucrema y
MO3BOHOYHBIX (TpyOdarasi): TOJOBHOM ¥ CIMHHOW MO3T, HEPBBI.
YcnoxHeHue roJIOBHOTO MO3Ta OT PbIO 0 MuiekonuTaromux. [losBienue
OONBIIMX TONYIIApUNA, KOPBI, OOpPO3N U U3BWIMH. [ ymopanbHas
peryisinusa. Poiib TOPMOHOB B KM3HU KUBOTHBIX. 110JIOBBIE TOPMOHBL.
[TomoBo#t mumopdusm. OpraHbl YyBCTB, HMX 3HAYECHHE. PerenTopsl.
[Ipocthie u cnoxHbIe (haceTouHble) T71a3a y HaceKOMbIX. OpraH 3peHus u
ClIlyXa y TO3BOHOYHBIX, UX ycloxHeHHe. OpraHbl OOOHSHHS, BKyca U
OCsi3aHUsl 'y OECMO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX. Opran
OOKOBOW JIMHUH Yy PHIO.

IToBenenue XUBOTHBIX. Bpoxa&HHOE M MproOpeTEHHOE TTOBEICHHE
(MHCTUHKT ¥ HayueHue). Haydenue: ycnmoBHBIE pedieKChl, UMITPUHTHHT
(3ameuatnenue), wuHcaWT (moctmxkeHue). lloBepeHue:  nuIIeBoe,
O0OpOHMTEIBHOE, TEPPUTOpPUANBHOE, OpayHOe, MCCIEI0BATEIbCKOE.
CTuMynbl NOBEICHUS.

PazmHOXeHne W pa3BuTHE XKUBOTHBIX. becnonoe pa3MHOXKEHHE:
JEJICHUE KIJIETKH OJHOKIETOYHOrO OpraHuM3Ma Ha JBE, IIOYKOBAHHUE,



¢parmentauusa. IlonoBoe pa3mHoxkeHue. IlpenmymiecTBo MOJIOBOTO
pasMHOkeHuA. [lonoBbie xenes3pl. AuyHuku M ceMeHHUKHU. [lomoBbie
kietku  (rametsl).  OmnogoTBopeHue.  3urora.  llapteHorenes.
3apoapiieBoe paszputhe. CTpoeHue silia nrtuubl. BHyTpuyTpoOHOE
pa3BUTHE MIICKOMUTAIOMIMX. 3apojbiilieBble  00osouku. Ilmarenra
(metckoe mecto). [lynounsiit kaHaTuk (rmynoBuHa). [ToctamOpuoHanbHOE
pasBuTHe:  mpsMoe,  Hempsmoe.  Mertamopdo3s  (pa3BuUTHE  C
MIPEBPAICHUEM ): TIOJTHBIN U HETIOJTHBIM.

Jlabopamopnusie u npakmuueckue padomul.

O3HakoMJIEHHE ¢ OpraHaMu OMOPHI U JBUKECHUS Y )KUBOTHBIX.

N3yuenne cnocoO0B MOTJIONIEHHUS MUIIH Y )KUBOTHBIX.

N3yuenne cnoco00B IbIXaHUS Y JKUBOTHBIX.

O3HakOMJIEHHE C CHUCTEeMaMU OPraHOB TpPAHCIOpPTAa BEIIECTB Y
KUBOTHBIX.

N3yuennie moKkpoBOB Teja y )KUBOTHBIX.

N3yudenne opraHoB YyBCTB Y KUBOTHBIX.

dopMHUpOBaHHUE YCIOBHBIX PEIIEKCOB Y aKBAPUYMHBIX PhIO.

CrpoeHue siflia ¥ pa3BUTHE 3apOJIbIIIA MTULIBI (KYPHIHI).

3. CucreMaTH4yeCKHe rPyNnbl dKUBOTHBIX

OCHOBHBIE KaTeTOPUU CUCTEMATHKU KUBOTHBIX. Buj Kak OCHOBHas
CHUCTEMaTHyYeCKass KaTeropusi >KMBOTHBIX. Knaccudukamus KUBOTHBIX.
Cuctema xuBoTHOTO Mupa. CHCTEeMaTHYECKHE KAaTeTOPUU KUBOTHBIX
(mapcTBO, THII, KJIacc, OTPsi, CEMEUCTBO, POJI, BUI), UX COMOJIUYNHCHHE.
bunapnas HomeHkiarypa. OTpa)keHHME COBPEMEHHBIX 3HAaHUU O
POUCXOXKIECHUU U POACTBE )KUBOTHBIX B KJIACCU(DUKAIIUU )KUBOTHBIX.

OnHokNeTOUHBIE  KUBOTHBIE — mpocrteimue. CTpoeHHE WU
KU3ZHENEATEIbHOCTh MpocTelmux. MecTtooOuTtanue u oOpa3 KU3HH.
OOpazoBaHue IUCTHI MPU HEOJATONMPUATHBIX  YCIOBHUAX  CPEIBbI.
Mmuoroo0Opa3ue npocTeHmux. 3HAaYeHHE MPOCTEUIIUX B MPUPOJE H
KU3HM dYelloBeka (oOpa3oBaHHME OCAJOYHBIX TIOPOJ, BO3OYyIUTETH
3a0oneBanuii, cumOuoTnueckue Bubl). IlyTu 3apakeHuss yenoBeka U
Mepbl TPOMUIAKTUKH, BBI3BIBAEMBIC OJHOKIECTOYHBIMU >KMBOTHBIMU
(ManApUHBIN TIIa3MOIUN ).

Jlabopamophule u npaxmuyeckue padomaoi

HccnenoBanne crpoeHus WHPY30pUU-TydEIbKH U HAOMIOJCHUE 3a
e€ nepeaBUKeHHEM. M3yueHne XxeMoTaKkcuca.

MHuoroo0pa3ue mpocTelmux (Ha TOTOBBIX MperapaTax).

NzroToBienne Moaenu KIETKU mpocTeimero (amEOnl, nHGy30pHn-
Ty(QenbKu U ApyToe.).

MHorokjerounbie :KuBOTHble. Kumeunomnosoctunie. OOmas
xapakTepuctuka.  MecrooOutanue. OCOOCHHOCTH  CTPOCHHUS |
KUZHEACATEIbHOCTU. OKTOAEpMa M HHTOAEpMa. BHYTpHUIIONOCTHOE U
KJIIETOYHOE TepeBapuBaHue nuiiu. Perenepauus. Peduexc. becnonoe
pasmHOxkeHue (moukoBanue). [lomoBoe pazmHoxkenue. I epmadpoauTusm.
PazngensHOMONBIE KHILIEYHOIOJIOCTHBIE. MHuoroo0Opa3zue
KHUIIIEYHOIOJIOCTHBIX. 3HAUYE€HHE KUIIEYHOMNOJOCTHBIX B TMPUPOJE U
KU3HU YesoBeka. KopamioBeie MOIUIBI M KX POJIL B pr(POOOpa30BaHUH.

Jlabopamopnule u npakmuueckue padomeul.

UccnenoBanue cTpoeHUsI IPECHOBOAHOM TUJIPHI U €€ TIEPEABUKEHUS
(ILIKOJILHBIM aKBAPUYM).



UccnenoBanre mnutaHus TUIPHl  JaQHUSMH W IUKIONAMHU
(IIKOJILHBIN aKBAPUYM).

N3rortoBnenne Moaenu MpeCHOBOIHON THAPHI.

Ilnockue, Kpyrible, KoJb4yaThie YepBu. O0IIas XapaKTEPUCTHUKA.
OCOOEHHOCTH CTPOCHHSI M KU3HEACSITEIBHOCTH IUIOCKUX, KPYIJIBIX U
KOJbYaThIX yepBeil. MHorooopasue uepseil. [lapazuruyueckue miockue u
Kpyriible yepBu. UKiIbl pa3BUTHUS NMEYEHOUHOTO COCANIBIIHNKA, OBIYHETO
LEMHs, YeJoBeuYecKoW ackapuabl. YepBH, HUX NOPHUCIOCOOJIECHUS K
MapasuTu3My, BpEJd, HAHOCHUMBIA 4YEIOBEKY, CEIbCKOXO35HCTBEHHBIM
pacTeHusIM M KUBOTHBIM. Mepbl 1O NPEAYNPEKACHUIO 3apaKeHUS
napasuTHUYECKUMH uyepBsIMU. Postb yepBeit kak mouBooOpazoBaTesei.

Jlabopamopnsie u npaxmuueckue padomeal.

UccnenoBanne  BHEIIHETO  CTPOEHUS  JOXKAEBOIO  4epBsl.
HaGmronenue 3a peakiueil J0K1€BOTO Y€pBs HA pa3IpaKUTeu.

UccnenoBanre BHYTPEHHETO CTPOCHUsSI JIOXKIEBOTO dYepBsi (Ha
TOTOBOM BJIAXKHOM IpEnapaTe U MUKpoIpenapare).

N3yuenne  mpucnocoOJeHHWM  Mapa3uTUYECKUX  4YepBedl K
napasuTu3My (Ha TOTOBBIX BJIQXXHBIX U MUKpOIIpenaparax).

Yaenucronorue. OOmas xapakrepuctuka. Cpeabl  KU3HH.
BremHee u BHyTpeHHEE CTPOCHHE UJICHHCTOHOTHX. MHoroobOpasue
yneHuctoHorux. [IpencraBurenu Kiaccos.

PakooOpasnbie. OCOOCHHOCTH CTPOSHUS U )KU3HEICSITCIIBHOCTH.

3HaveHue paKooOpa3HbIX B MPUPOJE U KU3HH YEIOBEKa.

[TaykooOpazubie. OcCOOEHHOCTH CTPOCHUS U KU3HENESITEIbHOCTH B
CBS3U C KU3HBIO Ha cyme. Knemu — Bpenurenu KylbTypHBIX PACTEHUN U
Mepbl 00ppOBbl ¢ HUMH. [lapazuTudeckue Kieuw — BO3OYAUTENTH W
NEPEHOCYMKH OMacHBIX Oosie3Hedl. Mepbl 3amuThl OT Kiemieil. Poib
KJIEIIe B MTOYBOOOPa30BaHUU.

Hacexkombie. OcC0OOEHHOCTHM CTPOCHHMSI U KU3ZHENEATEIHLHOCTH.
Pa3MHOXkeHrHEe HaceKOMBIX M TUIBI pa3BUTUA. OTpsiAbl HACEKOMBIX:
[Ipssmokpeuibie, PaBHOKpbUIBIE, IlomykecTkokpbuible, Yemryekpbuibie,
Kectkokpsuible, IlepenonuyaTtokpeuibie, JBYKpbUIBIE U JpyTHE.
Hacekombie — mepeHOCUMKHM BO30YAMTENCH W Tapa3uThl 4YeJIOBEKa U
JOMalIHUX XUBOTHBIX. Hacexkomble-Bpenurenu cazaa, Oropojaa, IO,
nmeca. Hacexkomble, CHMKAIOIIME YUCICHHOCTh BPEAUTENIEH PACTCHUU.
[loBeneHne HACEKOMBIX, HWHCTUHKTBL. Mepbl MO  COKPAIICHHIO
YUCJIEHHOCTU HACEKOMBIX-BpeaUTEIEH. 3HAaUeHUE HACEKOMBIX B MPHUPOJIE
Y )KU3HHU YEJIOBEKA.

Jlabopamopnsie u npakmuueckue padomul.

HccnenoBanre BHEMIHETO CTPOEHUSI HACEKOMOro (Ha MpuMepe
MaiCKOT0 )yKa U JPYTrUX KPYIHBIX HACEKOMBIX-BpEIUTENEH ).

O3HakOMJIEHHE C pa3IMYHBIMH TUIIAMH Pa3BUTHS HACEKOMBIX (Ha
npuMepe KOJUIEKIIHH).

Monarocku. Oo6mras XapaKTEepPUCTHUKA. MecrooOuTanue
MOJUTIOCKOB. CTpPOE€HHE M MPOUECCHI KU3HENESITENbHOCTH, XapaKTepHbIE
JUIsT OPIOXOHOTHMX, JIBYCTBOPYATBHIX, TOJIOBOHOTHMX MOJUTIOCKOB. YepThl
MPUCTIOCOOJICHHOCTH MOJUTFOCKOB K cpene oOuTanus. Pa3MHOXeHHe
MOJITIOCKOB. MHoOroo0Opasue MOJITIOCKOB. 3HAaY€HHE MOJUIIOCKOB B
MPUPOJE Y KU3HU YEIIOBEKA.

Jlabopamopnuie u npakmuyeckue padomeut.



HccnenoBanne BHEIIHETO0 CTPOCHHSI PAKOBHH IPECHOBOJIHBIX U
MOPCKHUX MOJUTIOCKOB (pakOBUHBI 0€33yOKH, MEpJOBUIIbI, MPYI0BHKA,
KATYIIKU U APYTHE).

XopaoBble. OO0miasi XapakTEpUCTHUKA. 3apOABIINIEBOE Pa3BUTHE
xopaoBbix. Cucremarnueckue rpymnmsl xopaoBsix. [logrun becuepennsie
(nmannetnuk). [logtun Yepennsie, uiu [1o3BoHOUHBIE.

PpiObl. OOmass xapakrepuctuka. MecTooOWTaHHWE U BHEILHEE
ctpoeHure pbl0. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS U MPOLIECCOB
Ku3HenesaTeabHocTH. [Ipucnoco0aeHHOCTh phI0 K YCIIOBUSM OOUTaHMS.
OTnuuust XpsAIEBBIX PpI0 OT KOCTHBIX pbIO. PazMHOXEHUE, pa3BUTHE U
murpauus peild B mpupoae. MuorooOpa3zue pbriO, OCHOBHBIE
CUCTEeMaTHYeCKue rpymnmnbl pel0. 3HaueHue pbld B MPUPOJE U KUZHU
yesioBeKa. X03sICTBEHHOE 3HaUeHHE PhIO.

Jlabopamopnusie u npakmuueckue padomul.

HccnenoBanre  BHEUIHETO  CTPOEHUST U OCOOEHHOCTEH
nepeBIKEeHUs phIObI (Ha MpuMepe KUBOM phIObI B OaHKE C BOAOM).

HccnenoBanne BHYTPEHHETO CTPOCHMsSI pbIObI (Ha mpuMepe
rOTOBOT'O BJIQXHOIO Mpernapara).

3emHoBoAHbIe. OOmias  xapaktepuctuka.  MecrooOuTaHue
36MHOBOJHBIX. (OCOOEHHOCTH BHEIIHETO W BHYTPEHHEIO CTPOCHMS,
IPOLIECCOB KU3HENESITENbHOCTH, CBSI3aHHBIX C BBIXOJOM 3€MHOBOJHBIX
Ha cymy. [Ipucnoco6ieHHOCTh 36MHOBOJHBIX K KM3HM B BOJE U HA
cyme. Pa3MHOXKeHHWE ¢ pa3BUTHE 3€MHOBOJHBIX. MHorooOpasue
3€MHOBOJIHBIX U UX OXpaHa. 3Hau€HHE 36MHOBOJHBIX B IPUPOJAE U KU3HU
YeJI0BeKa.

IIpecmbikarommecsa. OOmas xapakrepucTuka. MecrooOuTaHue
npecMbIKarouxcs. OCOOEHHOCTH BHEIIHETO U BHYTPEHHEIO CTPOEHUS

IPECMBIKAIOIIUXCS. [Ipoueccer KU3ZHEAECATEIbHOCTH.
[IprcnocoONEeHHOCTh  MPECMBIKAIOUIUXCS K JKU3HM  Ha  CYIIe.
Pa3smHO)XeHME W pa3BUTHE  MPECMBIKAKOIMMUXCA.  PereHepanus.

Muoroo0Opa3ue  NpPEeCMBIKAIOIIMXCS W HUX  OXpaHa.  3HAYCHHE
IPECMBIKAIOIINXCS B IPUPOJIE U )KU3HU YETOBEKA.

Hrunpl. OO6mas xapakrtepuctuka. (OCOOEHHOCTH  BHEIITHETO
ctpoenusi nruill. OCOOEHHOCTH BHYTPEHHETO CTPOCHUS U IPOIIECCOB
KU3HenesATeIbHOCTH  OTHUll.  [lpucmocobnenuss nOTHII K MOJNETY.
[ToBenenne. PasMHOXeHHWe W pa3BuUTHE MTUI. 3a00Ta O TOTOMCTBE.
Ce30HHBIE SBICHUS B KM3HHM NTHUI. Murpanuu 0OTHL, UX H3y4YCHHE.
Mmuoroo0Opa3zue nTHIl. DKOJOTHYECKHE Tpymnmbl ntuil (1o BEIOOPY
YYUTENsl HAa TpUMeEpe TPEX DOKOJIOTMYECKUX TIpyHn ¢  YYETOM
pacnmpocTpaHeHus NTUIl B peruoHe). [IpucmocobieHHOCTs, NTHIl K
pPa3JIMYHBIM YCJIOBUSIM Cpelbl. 3HAUEHUE MTUIl B HPUPOJE U KU3HU
YEJI0BEKa.

Jlabopamopnule u npakmuueckue padomeal.

HccnenoBaHre BHEIIHETO CTPOEHUS U MIEPhEBOTO MOKPOBA NTHUIL (HA
puUMepe uydesia NTHIl 1 Habopa MepheB: KOHTYPHBIX, TyXOBBIX U MTyXa).

UccnenoBanne 0cOOEHHOCTEN CKeleTa NTUIBI.

Maexonurawmue. OOmas xapaktepucTtuka. Cpeapl KU3HH
MieKkonuTaromux. (OCOOEHHOCTH BHEIIHErO0 CTPOEHUsS, CKeleTa |
MYCKYJaTypbl, BHYyTPEHHErO0 CTpoeHUs. [Iponecchl KU3HEAEITENbHOCTH.
YcinoxHenne  HepBHOM  cuctembl. [loBemeHue  MIEKONMMTAIOLIMX.
Pa3MHoxkeHue u pa3Butue. 3a00Ta O MOTOMCTBE.



[lepBo3Bepu. OpHompoxonnbele (siueknanymue) u CymuaTbie
(am3mue 3Bepu). IlmaneHrtapHbsie Miekonurtaroue. MHoroobOpasue
MJIEKONUTAOMMX (110 BbIOOPY YyuHTeNsl M3ydalTcss 6  OTpsIOB
MJICKONUTAIOIIMX Ha MpUMEPE JABYX BHJOB H3 KAXKIOTO OTPAAa).
Hacexkomosigaeie n Pykokpeuibie. ['pbi3yHbl, 3aiineoOpa3Hbie. XUILHbIE.
Jlactonorue u KurooOpasusie. [lapHokomnbiTHRIe 1 HenmapHOKONBITHBIE.
[Ipumatel. CemelicTBa oTpsiga XuIIHbIe: coOaybM, KOIIAYbM, KYHbH,
MEJIBEKbH.

3HaueHWe MJIEKOMUTAIOMUX B TPHUPOAEC M JKU3HM YEJOBEKa.
MiexonuTaroue — NepeHOCYUKH BO30yAUTENIeH OMAaCHBIX 3a00JI€BaHUM.
Mepsl 60pb0BI ¢ rpbI3yHaMu. MHOrooOpasue MIEeKOMUTAIOUMX POAHOIO
Kpasi.

Jlabopamopnsie u npaxmuueckue padoomeal.

HccnenoBanrie 0coOEHHOCTEN CKeNleTa MIEKOMUTAIOIINX.

UccnenoBanne ocoOeHHOCTEN 3yOHON CHCTEMBbI MIIEKOTTUTAIOIIUX.

4. Pa3BuTHe )KUBOTHOrO MUpPa HA 3emuie

DBOJIOLMOHHOE PAa3BUTHUE )KMBOTHOTO MHUpa Ha 3emiie. Y CII0KHEHHE
KUBOTHBIX B TPOIECCE 3BOJIONUU. JlOKa3aTenbCcTBa HBOJIIOIMOHHOTO
pa3BUTHs KUBOTHOTO Mmupa. Ilameontonorus. Vckomaembie ocTaTku
KUBOTHBIX, UX H3yueHUE. MeToabl M3yuyeHHUS HCKOMAEMbIX OCTAaTKOB.
PecraBpanus apeBHUX >KUBOTHBIX. «JKUBbIE HCKOMAaeMbIe» >KHBOTHOTO
MUpa.

XKuzup  KUBOTHBIX B  Boje. OJHOKIETOYHBIE  IKUBOTHBIE.
IIpoucxoieHne MHOTOKJIETOYHBIX >KMBOTHBIX. (OCHOBHBIE JTambl
HBOJIIOLIMU O€CTIO3BOHOYHBIX. OCHOBHBIE 3TaIlbl 3BOJIOIUH TO3BOHOYHBIX
KUBOTHBIX. BpIMepIIINE )KUBOTHBIE.

Jlabopamopnusie u npakmuueckue padomul.

HccnenoBanye HCKOMAEMBIX OCTaTKOB BBIMEPILINX )KUBOTHBIX.

5. ZKMBOTHBIE B IPUPOJAHBIX CO00IIECTBAX

XKusoTtHble U cpena oburaHus. BiusHue cBeTa, Temmeparypsl U
BJIIAKHOCTHU Ha XUBOTHBIX. [IprcrocoOIE€HHOCTh )KMBOTHBIX K YCIIOBUSM
cpeabl OOUTaHUS.

[lomynsauuy JKMBOTHBIX, HMX XapakTepUCTUKUA. OIMHOYHBIA H
IPYIIoOBONH 00pa3 KW3HU. B3aMMOCBS3M >KMBOTHBIX MEXIY COOOM U C
ApyruMu opraHuzMamu. [luineBble CBS3M B NPUPOIHOM COOOIIECTBE.
IIumeBbie ypoBHH, 3KOJIOTHYECKAsI MUPAMHIa. DKOCUCTEMA.

KuBoTtHblid  MHUp  OpUPOAHBIX  30H  3eMiau.  OCHOBHBIE
3aKOHOMEPHOCTH pacIpeiesIeHUs )KUBOTHBIX Ha Iutanere. dayHa.

6. 7KMBOTHBIE H Ye/10BeK

Bo3gelictBue yenoBeka Ha KUBOTHBIX B IPUPOJE: MPAMOE H
KocBeHHOe. [IpombicioBbIe KUBOTHBIE (PBIOOIOBCTBO, 0X0Ta). Benenue
IIPOMBIC/IA JKMBOTHBIX HA OCHOBE HAy4YHOIO MOAXOAa. 3arps3HEHHE
OKPY’KAIOIIEH CPEBbI.

OpomamiHuBaHKue KUBOTHBIX. CeseKIUs, MOPOJIbl, NCKYCCTBEHHBIN
0oTOOp, OWKWE TPEIKH JOMAIIHUX >KUBOTHBIX. 3HAUCHHE JOMAIIHHX
KUBOTHBIX B JKM3HU 4esioBeKa. JKHBOTHBIE CEIbCKOXO3SIIICTBEHHBIX
yroauil. Metozsl 00pbOBI C JKUBOTHBIMU-BPEAUTEISIMH.

I'opon kak oco0ass MCKYCCTBEHHas Cpela, CO3/IaHHASI YEIOBEKOM.
CuHaHTponHBIE  BUABl  JKMBOTHBIX.  YCJOBHS  HUX  OOWTaHMS.
becrno3BOHOYHBIE M MO3BOHOYHBIE >KMBOTHBIE TIOpoja. Ajanrauus
KUBOTHBIX K HOBBIM YCJIOBHSIM. PeKpealMoHHBIN Mpecc Ha MKUBOTHBIX



IUKHUX BUJIOB B YCJIOBUAX ropojaa. be3Haa3opHble JOMANIHUE KUBOTHBIE.
IIntomMHuKH. BoccTaHOBIEHME YMCIEHHOCTH PEAKHUX BHUIOB KUBOTHBIX:
oco00 oxpansieMbie npupoansie Tepputopun (OOIIT). Kpacnas kuwura
Poccun. Mepsl coxpaHeHHs )KUBOTHOTO MUpa.

9 KITIACC

1. YesoBeK — 0MOCONMAJILHBIN BH/I

Hayku o 4yenoBeke (anatomus, (QuU3MOIOTUS, TICUXOJIOTHUS,
AQHTPOIIOJIOTHS, TUTHMEHA, CAHUTApHUs, OKOJOTHUsI uYeJoBeka). MeTojsl
M3Y4YEHHUs OpraHM3Ma uYeJoBeKa. 3HayeHWE 3HAHUW O YeJIOBEKE I
CaMOTO3HaHUSI U COXpaHeHUs 370poBbs. OCOOEHHOCTH YeJIOBEKa Kak
OMOCOIUANTBHOIO CYIIECTBA.

MecTo uenoBeka B CHCTEME OpraHuyeckoro mupa. YenoBek Kak
qyacTb Npupobl. CHCTEMAaTUYECKOE MOJI0KEHNE COBPEMEHHOTO YEJIOBEKA.
CxoncTtBo uenoBeka €  MieKonurTamomuMmu. OTinyue yeraoBeka OT
npumaToB. JlokazaTeabCTBa JKMBOTHOTO MPOMCXOXKIEHUS YEOBEKa.
UYenoBek pa3ymHbIH. AHTpOIOreHe3, ero JTambl. buosnorumdyeckue u
colMalibHbIe (paKTOPBI CTAHOBJICHHS YeoBeKa. YenoBeueckue pachl.

2. CTpyKTypa OpraHmsMa 4eJji0BeKa

CtrpoeHue W XUMUYECKHH cocTaB KiIeTku. OOMEH BeIIEeCTB U
NpeBpallleHue SHEpPruM B KieTke. MHorooOpa3ue KIETOK, UX JIeJICHUE.
HyxneunoBbsie kucnoThl. ['eHbl. XpOMOCOMBI. XPOMOCOMHBIN HaOOp.
MuTto3, meito3. CoMmaTtndyeckue U MoJioBbie KIeTKH. CTBOJIOBBIE KIIETKH.
Tunel TKaHeld opraHu3Ma YeJIOBEKa: SINUTENHAIbHBIC, COEIUHUTEIbHBIE,
MBbIllIeYHble, HepBHas. CBoiicTBa TKaHeW, uX (QyHkUU. Opranel u
cucTteMbl OopraHoB. Opranu3M Kak €QuHO€ 1ies0e. B3anmocBsa3p opraHos
Y CUCTEM KaK OCHOBAa FOMEOCTa3a.

Jlabopamophsie u npaxmuueckue padomeal.

N3yuyeHue MUKpPOCKONMYECKOTO CTPOEHUs TKaHell (Ha TOTOBBIX
MUKpOTpenaparax).

Pacno3naBanue OpraHoB H CHUCTEM OpraHoB 4YejloBeka (Mo
TabIUIaM).

3. HeiiporymopaJjbHasi peryjasiius

HepBHas cucrema 4enoBeka, €€ oOpraHu3aunuds ¢ 3HAYCHHE.
Hetiponsl, HepBbI, HepBHBIC Y3Ibl. Peduiekc. PedexkropHas ayra.

PenenToprl. JIByxHeHpoHHBIE U TPEXHEUPOHHBIE pe]IICKTOPHBIC
nyru. CniuHHOM MO3r, ero ctpoeHue W (yHkuuu. Peduexkcsl cnmHHOTO
Mo3ra. ['o1oBHOI MO3T, ero crpoenue u ¢GyHkuuu. bonbiiue momymapus.
Pednexcel TronoBHOro Mosra. besycioBHbie (BpOXAEHHBIE) U YCIOBHBIC
(mpuobperéunnie) peduekcel. Comarwdeckass HEpBHas CHCTEMA.
BereraruBHas (aBTOHOMHasi) HepBHasi cucteMa. HepBHas cuctema Kak
eauHoe nenoe. Hapyienus B paboTe HEPBHOM CUCTEMBI.

['ymopanbHas perynsuus (QyHKIUNA. ODHIOKPUHHAS —CHCTEMA.
Kene3zpl BHyTpeHHEN cekpeunu. JKene3bl CMEIIAHHOM CEKpPELUH.
['opMoHBI, uX ponb B perymsnuu  (U3HOIOTUIECKUX  (DYHKIIHMA
opraHusMma, pocta W pas3Butus. Hapymienwe B paboTe 3HIOKPUHHBIX
xen€3. OcoOCHHOCTH PEQIIEKTOPHOM ¥ TYMOPAJbHOW  peryJsiuu
byHKIMH opraHu3Ma.

Jlabopamopnule u npakmuyeckue padomeul.

N3ydeHne roaoBHOTO MO3ra yejaoBeKa (1Mo MyJsiKam).



N3yuyenne wu3MeHeHHs pa3Mepa 3payka B 3aBUCHUMOCTH  OT
OCBEILIEHHOCTH.

4. Omopa u ABMKEHHE

3HAaYEHHUE OIMOPHO-IABUIaTENbHOrO anmapara. CKeleT YelOBeKa,
CTpoeHHE ero oTheiaoB W (yHkiuu. KocTu, MX XMUMHUYECKHI COCTaB,
ctpoenue. Tunbl kocteil. Poct kocTelt B 1nuHy U Tonmuny. CoeqnHeHne
kocteil. Ckenetr ronoBbel. CkeneT TyjoBuia. CKeleT KOHEYHOCTENH U HUX
TTOSICOB. OcoOenHoctu CKeJeTa  YeJIOBEKa, CBSI3aHHBIE c
MPAMOXOKJICHUEM U TPYJIOBOU NE€ATETBHOCTBIO.

Mpeimeynas cucrema. CTpoeHue U (DYHKIUM CKEJIETHBIX MOBIIIIII.
PabGora wmbIm: cratudeckas W AWHAMUYECKas, MBIIIIBI crubarenu u
pasrubarenu. YTtomisieHue MbIi. [unoguHamus. Ponb aBuratenbHOM
AKTUBHOCTH B COXPAHEHUU 3/10POBBSI.

Hapymenuss  onopHo-iBUraTenbHOM  cuctembl.  Bo3pactHbie
U3MEHEeHus1 B cTpoeHuu kocteil. Hapymenue ocanku. Ilpenynpexaenue
UCKPUBJICHUSI TTIO3BOHOYHUKA M pa3BUTHsI TuiockocTonus. [IpodunakTrka
TpaBMaTu3Ma. llepBas momMollb Tpu TpaBMax OMNOPHO-JBUTATEIBHOIO
amnmapara.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne ¢cBOMCTB KOCTH.

N3ydenue cTpoeHust KocTen (Ha MyJsixkax).

N3ydenue cTpoeHus MO3BOHKOB (Ha MYJISIkKaX).

Omnpenenenne ruOKOCTH MO3BOHOYHHMKA.

N3mepenune Macchl U pocTa CBOEro0 OpraHu3Ma.

N3ydeHne BIMAHUS CTAaTUYECKOM M JUHAMHYECKON HArpy3ku Ha
YTOMJICHUE MBIIIILI.

BrIsiBieHUE HApYILIEHUS] OCAHKH.

Ornpenenenue Mpu3HaKOB INTIOCKOCTOIHS.

Oka3zaHue NepBOil HOMOILHU MPU MOBPEKACHUH CKEJIETa U MBIIILI.

5. BHyTpeHHsIfl cpea opraHu3Ma

Buytpennsisi cpena u e€ QyHkiuu. GopMeHHbIE AJIEMEHTHl KPOBH:
APUTPOILUTHI, JTEHKOIUTHI U TPOMOOIHTHL. ManoKpoBHE, €ro MPUYUHBI.
KpachHbiil KOCTHBIM MO3r, €ro poyib B opranusme. [Inazma kpoBu.
[ToctostHCTBO BHYTpeHHEW cpenbl (roMeoctas). CBEpPThIBAaHHUE KpPOBH.
I'pynmer kpoBu. Pesyc-dakrop. [lepenuanue kpoBu. JJoHOPCTBO.

NvmyHuTeT u ero Buibl. DakTopbl, BIUAIOMIME HA UMMYHUTET
(mprobpeTréHHblE UMMYHOIC(UIIMTHI):  pagUaIlMOHHOE  OOJIy4eHHE,
XUMHYECKOE  OTpaBIICHUE, TOJIOJAHHE, BOCIAICHUE, BHPYCHBIC
3aboneBanusi, BUY-undeknus. BumoukoBas >xenesa, nuMdaruyeckue
y371bl. Bakiuael u neueOHbie chiBOpoTKH. 3HaueHue padot JI. Tlactepa u
N.M. MeuHnkoBa o0 U3y4YE€HUIO HMMYHHTETA.

Jlabopamopnbsie u npakmuueckue padomul.

N3ydyeHne MUKPOCKONMHYECKOTO CTPOEHHMS KPOBU 4YEIOBEKA U
JATYIIKU (CPaBHEHHE) HA TOTOBBIX MUKpOIIpenaparax.

6. KposooOpauienue

Oprambl  kpoBooOpamenus. Ctpoennme U  pabotra  cepara.
ABTomatu3Mm cepana. Cep/ieuHbld IUKII, €ro JUIMTEIBHOCTh. bobiion u
MaJlblii Kpyru KpoBooOpaimieHus. J[BumxkeHue kpoBu no cocynam. [lymbc.
JIumpatuueckast cucrtemMa, JTUM@POOTTOK. Perynsiuus AesTEIbHOCTH
cepaua W COCyloB. [l'mrueHa cepAaeYHO-COCYAUCTOW  CHCTEMBI.



[IpodunakTika cepaeyHo-cocynucThix 3abosieBanuil. IlepBas momorib
MpY KPOBOTECUEHUSIX.

Jlabopamopnsie u npakmuueckue padomeal.

N3mepenune KpoBSIHOTO JaBIICHUS.

Onpenenenue mynbca U YUCiIa CEPACYHBIX COKPAIIEHUN B IMOKOE U
MocJie JO3MPOBAHHBIX (PU3MUECKUX HArPY30K Yy YeJIOBEKa.

[TepBas nomoIbs Ipu KPOBOTECUEHUSIX.

7. JlpIxaHue

Jlpixanue u ero 3Hadenue. Oprassl apixanus. JIErkue. B3auMocBs3b
CTpOCHNUs ¥ (YHKINH OPraHOB AbIXaHUs. ['a3000MeH B JIETKUX U TKAHSIX.
KuzHeHHas €MKOCTh JETKMX. MeXaHu3Mbl JbIXaHus. JlpIxaTeabHbIC
NBHMO>KEHUA. Perynsuus abixanusi.

Nndexkuuonnsie  0oJie3HW,  MEpefarolIMecss  4epe3  BO3AYyX,
npeaynpexKICHNE BO3AYIIHO-KAMNEIbHBIX uH(EeKInii. Bpen
Ta0aKOKypeHUsI, YyMOTPeOJCHUs HAPKOTHYECKUX U  TCHUXOTPOIHBIX
BemiecTB. Peanumanus. OxpaHa Bo3nymiHOM cpenbl. Oka3aHue NepBO
MIOMOIIY MPU MOPAKEHUU OPTAHOB JIBIXAHHUSI.

Jlabopamopnsie u npaxmuueckue padomeal.

N3mepenue o6xBaTa rpyIHOM KJIETKH B COCTOSTHUU BJIOXa U BBIJ0XA.

OrnpeneneHue 4acToThl JbIXaHus. BiusiHue pa3audHbiX (akTOpoB
Ha YaCTOTY JbIXaHUA.

8. IluTraHue u nuIIEBapeHHue

[TutaTenbHble BElIECTBA U MUIIEBbIE NMPOAYKTHI. [luTanue u ero
3HaueHue. [IumeBapeHue. Opranbl NOUIIEBAPEHUs, UX CTPOCHHE U
¢ynkiuu. DdepMeHTH, MX poJib B MNHINeBapeHud. llumieBapeHue B
poTOBO# monocTu. 3yObl U yxona 3a HuUMU. [luieBapeHue B xenyake, B
TOHKOM U B TOJICTOM KHILIEYHHKE. BcachlBaHME NMUTATEIbHBIX BEIIECTB.
BcaceiBanue  Bompl.  [lumieBaputenbHbBIE  KENe3bl:  NEYEHb U
NOJIKEITyZOYHAsl JKelie3a, UX poJib B MUIIEBAPECHUH.

MukpobrioM dYeinoBeka — COBOKYIMHOCTbh MHMKPOOPTaHHU3MOB,
HACEJSIOIINX OPraHu3M uesoBeka. Perymnsauus numieBapeHus. MeTojbl
u3y4yeHus opraHoB nuiieBapenus. Padotsr W.I1. [TaBnoga.

I'mruena nutanuda. llpenynpexaeHue TIIUCTHBIX U KEITYIOYHO-
KUIIICYHBIX 3a00JIeBaHUM, MUINEBBIX OTpaBieHUU. BrusHue KypeHus u
AJIKOTOJIsl Ha MHILEBapEHUE.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanue nerictBus epMEHTOB CIIOHBI Ha Kpaxmal.

HaGmonenne neiicTBUS KeyJ0YHOTIO COKa Ha OCIIKH.

9. O0OMeH BelIeCTB U NMpPeBpaLlieHHe JHEPrUuu

OOMeH BelecTB U MpeBpaIieHUe SHEPTUU B OPTaHU3ME UYeJIOBEKa.
[Tnactuaeckuit u sHEepreTryeckuii 0oMeH. OOMEH BOABI U MUHEPATBHBIX
comeii. OOMeH OeKOB, YIJIEBOJOB U XKHPOB B Opranmsme. Perymsius
oOMEHa BEIEeCTB U MPEBPAIICHUS SHEPTHH.

Butamunbl u ux ponb ayis opranusma. [loctynieHue BUTaAaMUHOB C
numed. CuHTe3 BUTAMHUHOB B  OpraHu3me. ABHUTaMHUHO3bl U
rUnoBUTaMUHO3bl. COXpaHEeHHE BUTAMUHOB B IHUIIIE.

Hopmbl u pexkum nuranus. PanuoHanbHoe mnutaHue — (PakTop
YKpeIuieHus! 370poBbs. Hapyienne oOMeHa BEIeCTB.

Jlabopamopnule u npakmuyeckue padoomol.

HccnenoBanne coctaBa NpOAYKTOB IUTAHHUS.

CocTaBneHre MEHIO B 3aBUCUMOCTH OT KQJOPUIMHOCTH MUIIIH.



CnocoObl coXpaHeHUs] BATAMUHOB B MMUIIEBBIX MPOAYKTAX.

10. Koxa

Crpoenue u pynkuun koxku. Koxa u e€ mpousBogubie. Koxa u
TepMOperyssiuus. BiusHue Ha KoKy (akTOPOB OKpY Xk aroUIel Cpeibl.

3akanuBaHue W ero poib. CrnocoObl 3aKalMBaHUA OpraHU3Ma.
['urueHa KoM, TUTHEHUYECKHME TpeOOBaHUS K OJAEKIE U OOYyBH.
3a0oneBaHusl KOXXM U UX mnpeaynpexaeHus. llpodunaktuka u nepsas
MOMOILb MTPU TETJIOBOM M COJTHEYHOM YAapax, 0KOrax 1 0OMOpPOKEHHUSX.

Jlabopamopnbsie u npakmuueckue padomeul.

HccnenoBanne ¢ IMOMOLIBIO JIYIIbI THIJIBHOM U JIaJOHHOM CTOPOHBI
KHCTH.

Onpenenenune )KUPHOCTH PA3IUUHBIX YUaCTKOB KOXKH JIULIA.

Onucanne Mep No yXOA4y 3a KOXEH Juua M BOJIOCAMH B
3aBUCUMOCTH OT THIA KOXH.

OnucaHue OCHOBHBIX TUTMEHHMYECKHMX TPeOOBaHMA K OJEXKAE U

00yBH.

11. Beigesienue

3Ha‘{€HI/I€ BbBIACIICHUS. OpFaHBI BBIACJICHUA. OpFaHLI
MO‘IGBLI}ICJII/ITCJILHOﬁ CHUCTCMBI, ux CTpoeHI/Ie nu (I)YHKIII/II/I

Mukpockonudeckoe ctpoeHue mouku. Hedpon. OO6pazoBanue Mouwu.
Perymnsiiius modeoOpazoBaHuss U MOYEHCITyCKaHUS. 3a00JIeBaHUS OpPraHOB
MOYEBBIICIUTCIIBHON CUCTEMBI, UX MPEYIPEKICHUE.

Jlabopamopnsie u npaxmuueckue padomal.

OrnpenesnieHne MECTOMOJIOKEHUS MMOYEK (Ha MYJISIKE).

Onucanue mep npopuIakTUK 00Ie3HeN MoYeK.

12. Pa3MHOKeHHMe U pa3BUTHE

Oprasbl penpoaykiuu, crpoenne U Gyskuuu. [lomoBeie xKenesbl.
[lonoBeie knetku. OrmnonoTBopeHue. BHyTpuyTpoOHOE pa3BHUTHE.
Bnusinue Ha sMOpuoHanIbHOE pa3BUTHE (AKTOPOB OKPYKAIOIIEH Cpesbl.
Ponel. Jlakramms. Poct m pasButue pebGénka. IlomoBoe co3peBanue.
HacnenoBanue mpusHakoB y uenoBeka. HacnencrtBeHHble 00J€3HU, HX
NPUYUHBI U npeaynpexaecaue. Habop xpoMocoM, MoI0BbIE XPOMOCOMBI,
reHpl. Ponb reHeTWYecKuX 3HAHWUW 71 IUIAHUPOBAHUS  CEMBHU.
Nudexnum, nepemparoniygecs mojJoBbIM MyTEM, UX TPO(UITaAKTHKA.

Jlabopamopnusie u npaxmuueckue padomeal.

Onucanue OCHOBHBIX Mep IO MpOoQHIAKTHKE HH(PEKIIMOHHBIX
BUpycHbIX 3a0oneBannii: CITN/] u remarur.

13. Opranbl 4YyBCTB U CEHCOPHbIE CHCTEMbI

Opransl 4yyBCTB M HUX 3HaueHHe. AHanu3atopbl. CeHCOpHbIE
cucteMbl. ['ma3 u 3penue. Ontuyeckas cucteMa rinaza. Ceruatka.
3puUtenbHbIE PEUENTOPBL. 3pUTEIbHOE BocipudaTre. Hapyiienus 3peHus u
UX Opu4nHbL. ['uruena spenus.

VY¥xo m cayx. Ctpoenne u (yHKIHHM opraHa ciyxa. MexaHU3M
paboTsl ciiyxoBoro ananuzatopa. CiyxoBoe Bocmpusatue. Hapyuienus
cilyxa U uX npuunHbl. ['uruena ciyxa.

Opranbl paBHOBECHS, MBIILIEYHOT'O YyBCTBA, OCSI3aHUS, OOOHSHUS U
BKyca. B3aumMoaencTBre CEHCOPHBIX CUCTEM OpPraHU3Ma.

Jlabopamopnule u npakmuueckue padomaol

OmnpeneneHue OCTPOTHI 3pEHUS Y YETOBEKA.

N3ydenne cTpoeHusi opraHa 3peHHs (Ha MYJSDKE M BIIQXKHOM
npenapare).



N3yuenue cTpoeHust opraHa ciyxa (Ha MyJsKe).

14. IloBeaeHne U ICUXUKA

[lcuxuka u mnoBeaeHue yenoBeka. [lOTpeOHOCTH U MOTHUBBI
noBeneHusi. ConuanbHas OOYCIOBJICHHOCTh TIOBEJCHUSI UeJIOBEKa.
PednexropHass Teopus mnoBeneHus. Breiciias HepBHas AESATEIBHOCTh
yenoBeka, paborer WM.M. CeuenoBa, W.II. IlaBmoBa. Mexanuszm
oOpazoBaHusi yclIOBHBIX pediekcoB. Topmoxenue. JuHamudeckuii
crepeotuni. Ponb ropMoHOB B mnoBeaeHuu. HacneacTBeHHBIE WU
HEHACJIEJCTBEHHbIE MPOrpamMMBbl MOBEICHUS y YEJI0BEKa.
[IpriciocoOuTENbHBIN XapaKTep MOBEACHUS.

Ileppass u BTOpass CHUTHaJIbHbIE CcHUCTEMBI. [lo3HaBaTenbHas
NEeATeNbHOCTh MO3Ta. Peub v MblluieHue. [laMsaTe 1 BHUMaHue. DMOIUH.
NunuBuayanbHbie 0COOEHHOCTH JIMYHOCTU: CIIOCOOHOCTH, TEMIIEPAMEHT,
XapakTep, OJAPEHHOCTb. THIBI BBICHIEM HEPBHOM JEATEIBHOCTH W
TemrepameHTa. OCOOEHHOCTH MCUXUKHU YelioBeka. ['uruena gusznueckoro
U YMCTBEHHOro Tpyaa. Pexum tpyaa u orabixa. COH U €ro 3Ha4Y€HHUE.
['uruena cHa.

Jlabopamopnsie u npaxmuueckue padomeal.

N3ydenne KkpaTKOBPEMEHHOM MaMSITH.

Omnpenenenue 00bEMa MEXaHUYECKON U JIOTUYECKON TTaMSTH.

Ornenka c()OpMUPOBAHHOCTU HABBIKOB JIOTUUECKOTO MBITIUICHHUS.

15. YUes10BeK M OKPY KAIOIIAsl cpeaa

UenoBek U OKpyXkarlias cpefa. DKOJOTHYEeCKHue (PaKTOpbl U UX
NEHUCTBHE HA OpPraHW3M YEJIOBEKA. 3aBUCHUMOCTH 30POBbSl YEJIOBEKA OT
COCTOSIHMSI OKpYyXKarouen cpeapl. MUKpPOKIMMAT >KWIBIX ITOMEIICHUMN.
CobunroieHrie mpaBuil MOBEJEHUSI B OKpY Kalolleil cpelie, B OMacHBIX U
YPE3BBIYANHBIX CUTYALUAX.

310pOBbE UENIOBEKAa Kak CoIMaldbHasg LEHHOCTh. DakTopsl,
HapylIaloume 370pOBbe: THUIOJWHAMUS, KypeHHe, YyHoTpeOsieHue
QJIKOTOJIs, HApPKOTUKOB, HECOAJTaHCHPOBAHHOE TMUTaHUE, CTpeccC.
YKpeneHue 310pOBbsi: AYTOTPEHUHI, 3aKAIMBAaHUE, JBUIATEJIbHAs
aKTUBHOCTb, cOanaHcupoBaHHOe TnuTaHue. KynbTypa OTHOIICHHS K
COOCTBEHHOMY 37I0pOBBI0 W 3/I0POBBIO OKpYyKawomux. BcemupHas
Opra’u3anus 34paBOOXpPaHCHMUS.

YemoBek kak dactb Ouocdepbl 3emMiau.  AHTPOIOTEHHBIC
BO3JICUCTBUA Ha mpupony. YpOauuzarus. [luBunuzarnus. TexHoreHHbIe
U3MEHEeHUs B Okpyxatomieir cpene. CoBpeMeHHbIE TJ00ajJbHBIC
AKOJIOTUYECKHUE MPOOJIEMbl. 3HAUEHHE OXPaHbl OKPYKAIOLIEH Cpenbl s
COXpaHEHUs YEJI0BEUYECTBA.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMS ITPOI' PAMMBI 110
B1OJIOI'MN HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA (bA3OBbIM YPOBEHD)

OcBoenne ydeOHOTO TpeameTa «buonorus» Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHUs JOJKHO OOECHEYUTh JOCTHXKEHUE CIEAYIOIINX
OOy4JalOUIMMHCS  JTHYHOCTHBIX, METalmpeIMETHBIX U  MPEIMETHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJabTAaThl OCBOCHHUS MPOrpPaMMBbI MO OHOJOTHH
OCHOBHOTO 001Iero o00pa3oBaHMs JOJDKHBI OTpakaTh T'OTOBHOCTH
00y4Jaromuxcs pyKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpUCHTAIIMH U PACIIMPEHHE OTMBITa JCATEIHHOCTH HAa €€ OCHOBE U B
nmpolecce pealu3aliii  OCHOBHBIX  HAMPABJICHUN  BOCIHUTATEIBHOM
NESATeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM JEATEIbHOCTU TIPH
BHITIOJIHCHUU  KCCJICJIOBAaHUNM M TIPOCKTOB,  CTpPEMJICHHE K
B3aMMOTIOHUMAHHIO U B3aUMOIIOMOIIIH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

OTHOIIIEHHE K OMOJIOTHU KaK K BaXXKHOW COCTABIISIONICH KYJIbTYPHI,
TOpJOCTh 3a BKJIAJ POCCUHUCKMX M COBETCKMX YYEHBIX B pPa3BUTHE
MHUPOBOM OMOJIOTHYECKON HAYKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

TOTOBHOCTh OLIEHMBaTh MOBEJECHWE U TIOCTYNKH C [O3ULUHU
HPaBCTBEHHBIX HOPM U HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

NOHUMAHHUE 3HAYMMOCTHM HPABCTBEHHOTO acIleKTa AeATEIbHOCTH
YeJioBeKa B MEIMIIMHE U OUOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

MOHUMAHUE POJM OHOJIOTMH B (POPMHUPOBAHMH ICTECTUUECKOU
KyJIbTYpPbl TUYHOCTH;

5) ¢usnveckoro BocnUTAHUS, (GOPMHPOBAHMUS KYJIbLTYPbI
310POBbS M SMOIMOHAJIBLHOT0 0JIAr OOy YHs:

OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO M YCTaHOBKa Ha
3M0POBBIM  00pa3  JKM3HU  (30POBOE  IMHTAHHE,  COOJIOJCHUE
TUTUCHUYECKUX MPABWI M HOPM, COAIAaHCHPOBAHHBIA PEKUM 3aHATUN U
OTJIbIXa, peryysgpHas (puandeckas akTHBHOCTD);

OCO3HAHUE TMOCIEACTBUA W HENPUATHE BPEAHBIX IPUBBIYEK
(ymoTpeOaeHue ankoroyis, HApKOTUKOB, KypeHHE) U MHBIX (HopM Bpena
7Tt PU3UYECKOTO U TICUXUYECKOTO 370POBBS;

coOmoeHne TmpaBwi OE30MaCHOCTH, B TOM YHCIE HABBIKU
0e30macHOT0 MOBEICHUS B PUPOTHOM Cpelie;

c(hOpMHPOBAHHOCTH HaBbIKA pedIEeKCHH, YITPABICHHE COOCTBEHHBIM
AMOIMOHAIBHBIM COCTOSTHUEM,;

6) TPY10BOr0 BOCIIMTAHMS

aKTHUBHOE y4YacTHE€ B PEIICHUWU NPaKTHUUECKUX 3ajay (B pamKax
CeMbH, 00pa30BaTeNbHOW OpraHu3allly, HACEJICHHOTO IYHKTa, Kpas)
OMOJIOTMYECKOM M  DKOJIOTMYECKOW HAmNpaBICHHOCTH, HHTEpEC K
MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuid, CBSI3aHHBIX ¢ OMOJIOTHEH;



7) 3KOJIOTHY€eCKOTr0 BOCIIMTAHMS

OpUEHTAIIUSl HA PUMEHEHUE OMOJIOTUUECKUX 3HAHUN MPU PEIICHUN
3a/1a4 B 00JIaCTH OKPY’KAIOIIEH Cpebl;

OCO3HAHUE PKOJIOTMYECKUX MPOOJIEM U MyTEeH UX PEIICHUs;

FOTOBHOCTh K  Yy4YacTHIO B  MPAKTHUYECKOW  JESITEIbHOCTH
AKOJIOTUYECKOM HaINpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpHUEHTALIMSl HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEACTABICHUN
00 OCHOBHBIX OHOJIOTMUECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3IX
YeJI0BEKA C MMPUPOJIHON U COLMAIIBHOU CPEON;

NOHUMAHHUE POJIM OUOJOTUYECKOM Hayku B (HOPMUPOBAHUU
HAay4YHOTO MUPOBO33PEHUS;

pa3BUTHE HAYYHOU JTF0003HATEILHOCTH, HHTEpECca K OUOIOTUYECKOM
HayKe, HABBIKOB MCCJIE0BATEIICKON €A TEIbHOCTH;

9) agmanTanuM O0yYAOIIErocss K H3MEHSIIIMMCH YCJIOBUSIM
COLMAJILHOM U PUPOJIHOM Cpelbl:

aJIcKBaTHasl OLIEHKA U3MEHSIOIIMXCS YCIOBU;

NPUHSATHE pelieHusl (MHANBUIYaTIbHOE, B TPYIIE) B U3MEHSIOIHUXCS
YCJIOBHSIX HA OCHOBAaHWH aHalin3a OMOJIOrMYecKor nH(popMaimu;

IJIAHUPOBAHUE JIEMCTBUIM B HOBOM CUTyallUM HA OCHOBAaHUMW 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEIMETHBIE PE3YJIbTATBI

MGTaHpe,IIMGTHLIG PE3YIbTATBI OCBOCHHUA IIPOrpaMMBI 110 ouoaoruu
OCHOBHOI'O O6IH€FO 06pa3OBaHI/IH, JOJDKHBI  OTpaXaTb OBJIaJICHHUC
CICAYyOmMUMH YHUBCPCAJIbHBIMHA y‘-I€6HI>IMI/I HGﬁCTBHHMH:

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

1) 6a30Bble JJOrHYecKHe JedCTBUS:

BBISIBIIATE M XapaKTepU30BaTh  CYIIECTBEHHBIE  IPHU3HAKU
OMOJIOTMYECKUX OOBEKTOB (SIBJIICHHN ),

yCTaHABJIMBaTh  CYIIECTBEHHBIM  MpHU3HAK  KjiaccHUUKaIUH
OMOJIOTUYECKUX OOBEKTOB (SIBJICHHMM, IIPOIIECCOB), OCHOBAaHUS JIS
0000IIIeHNS U CpaBHEHUS, KPUTEPUU MTPOBOIUMOTO aHAIIH3A;

c yu€TOM TIPEIOKEHHOW OHOJIOTUYCCKOW 3aJa4HM  BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTMBOpEUHs B paccMaTpuBaeMmbix (akTax u
HAOIOICHUSX, TIPEeAJiaraTh KPUTEPUU TSl BBISIBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUHN;

BBISBIIATh NePUIIUTHl MHGOPMAINK, JAHHBIX, HEOOXOIUMBIX IS
pelIeHns MOCTaBICHHOM 3a/1auu;

BBISIBJIATH ~ MPUYUHHO-CJIEJACTBEHHbIE CBA3M [NPU  HU3YUYEHUU
OMONOTUYECKUX  SBIGHWA W  TPOIECCOB, JIeTaTh  BBIBOJABI  C
UCIIOJIb30BAaHUEM JIENYKTHUBHBIX M HWHJIYKTHBHBIX YMO3aKJIIOUYECHUH,
YMO3aKJIIOYCHU 1O  aHajoruu, (HOpMyIupoBaTh THUIMOTE3Bl O
B3aUMOCBSI3AX;

CaMOCTOSITEILHO  BBIOMpaTh  CHOCOO  pelieHuss  yuyeOHOH
OuoJIornuecKkor 3agauyv (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHMUS,
BbIOMpaTh HauboJee MOAXOASIHUA ¢  y4€TOM  CaMOCTOSITEIBLHO
BBIJICJICHHBIX KPUTEPUEB).



2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

HCIIOJIB30BaTh BOMPOCHl KaK HCCIIENOBATCILCKAA WHCTPYMCHT
MO3HAHUS;

(GopMynupoBaTh  BOMNPOCHL, (UKCUPYIOIIUE PpPa3pblB  MEXIY
peaNbHBIM H  JKEJATEIbHBIM COCTOSHUEM CHUTyallud, OOBEKTa, H
CaMOCTOSATEILHO YCTaHABINBATh HCKOMOE U JJAHHOC,

dbopMHpOBaATH THUNOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYKICHUH,
apryMEHTHPOBATh CBOIO IMO3UITNIO, MHECHUE;

IPOBOAUTH IO  CAaMOCTOSTEIBLHO  COCTABICHHOMY  IUIaHY
HAOJFOICHUE, HECJIOXKHBIM OMOJOTHYCCKUNM JKCIEPUMEHT, HEOOJBIIOEC
UCCIICIOBAHNE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH OMOJOTHYECKOTO
oObekTa (Tpoliecca) M3Yy4YeHUs, NPUUYMHHO-CIIEJCTBEHHBIX CBS3eH U
3aBUCUMOCTEH OMOJOTUYECKUX OOBEKTOB MEXKTy COOOMH;

OIICHMBATh HAa MPUMEHHUMOCTh W JIOCTOBEPHOCTh WH(OpPMAIIHIO,
MOJIYYCHHYIO B X0JI¢ HaOJIIOJICHUS U DKCIICPUMECHTA;

CaMOCTOSITeIbHO  (popMynUpoBaTh OOOOIIEHUS U BBIBOJBI IO
pe3ysbTaTaM MPOBEAEHHOTO HAONIOACHUS, OSKCICPHUMCHTA, BJIAACTh
UHCTPYMEHTAMH OIIEHKH JIOCTOBEPHOCTH IIOJIYYCHHBIX BBIBOJIOB H
0000IIEHHI;

IIPOTHO3UPOBATH BO3MOXHOE JaNbHEHIIee pa3BHUTHE
OMOJIOTUYCCKUX TIPOIIECCOB M WX TIOCICJACTBUS B aAHAJIOTHYHBIX WIIH
CXOIHBIX CHTYallUsX, a TaK)Ke BBIJIBHIaTh NPEIMOJIOKEHUSI 00 UX
Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

3) paboTa ¢ nunopmaumeii:

NPUMEHSTh Pa3jUYHble METO/bl, MHCTPYMEHTHl W 3alpoChl MpU
noucke u o0oTOOpe Ouojgoruyeckoil HHQOpMAIMKM WM JaHHBIX U3
MUCTOYHUKOB C YUETOM IMPEAIOKEHHON yueOHON OHOI0OrnYecKoi 3a1auu;

BBIOUpPATH, aHAJIM3UPOBATD, CUCTEMaTU3UPOBATh u
UHTEPIPETUPOBATH OUOJIOTHYECKYI0 MH(GOPMAIMIO PA3IUYHBIX BUAOB U
dbopm mpeacTaBICHUS;

HAaXOAUTh  CXOJHBIE  apryMEHTHl  (MOATBEPKAAIOIIME  HIIU
OMpOBEPramIIre OJHy U Ty K€ HACI, BEPCHUI0) B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSATEIIbHO BHIOMPATh ONTUMANIBbHYIO (OpPMY TpeICTaBICHUS
uHGOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMbIe 3aJadll  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoil 1 UX KOMOMHAIUSIMU;

OIICHWBATh  HAAEKHOCTh  OWOJOTMYECKON  WHOpMAIMK  TIO0
KPUTEPHSIM, TPEAJIOKCHHBIM  YYHTEIeM WId Cc()OopMyIupOBaHHBIM
CaMOCTOSITEIIHHO;

3allOMUHATH U CHCTEMATU3UPOBATH OMOIOTHUECKYI0 HHPOPMAIIHIO.

KoMMyHUKATHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eficTBUs

1) o01menne:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJICHUS, BBIPA)KaTh 3MOIMU B
MPOIIECCEe BBITIOJIHEHUSI MPAKTHYECKUX U JJa00paTOPHBIX paboT;

BbIpaXXaTh ce0s1 (CBOIO TOYKY 3pPEHHS]) B YCTHBIX M MUCHbMEHHBIX
TEKCTax;

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOIICHUS, IOHUMATH
3HAQYEHUE COIMAIbHBIX 3HAKOB, 3HATh W PACIO3HABATH MPEANOCHUIKU
KOH(JIMKTHBIX CUTYallui U CMSITYaTh KOH(QJIUKTHI, BECTH EPETOBOPHI;



MOHUMATh  HAMEPEHUsT  JAPYTUX, TMPOSBIATh  YBAXKUTEIbHOE
OTHOIIEHHE K COOECEIHUKY U B KOpPPEKTHOU (opme (opMyIupoBaTh
CBOM BO3PAXKCHUS;

B XOJI€ Auayiora v (Win) JUCKYCCUU 33/1aBaTh BOMPOCHI MO CYIIECTBY
o0OcyxaaeMoi OMOJIOTUYECKOW TEMbI M BBICKA3bIBATh HJICH, HallCJICHHbIC
Ha perieHue OHoJI0rNYeCKOn 3aj1aun u Mo /Iep>KaHKe
0J1aroxeaTeIbHOCTH OOIICHNS;

COTIOCTABJISITh CBOM CYXKJEHHUS C CYXKJIECHUSIMHU JIPYTUX YYACTHUKOB
nuasnora, 0OHapYy>KUBaTh Pa3Iuyue U CXOJICTBO MO3UIIUA;

myOJUYHO MIPECTaBIATh pe3yIabTaThI BBITIOJITHEHHOTO
OMOJIOTUYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

CaMOCTOSITEJILHO BBIOUpATh (hOpMAT BBICTYIUICHHS C Y4€TOM 3aj1ad
MPE3CHTAIIMM ¥ OCOOCHHOCTEH ayJIUTOPUU U B COOTBETCTBHUHM C HUM
COCTaBJISITb yCTHbIE W TIMCBMEHHBIE TEKCThl C HCIOJIb30BAHHEM
WJUTFOCTPATUBHBIX MaTEPUAIIOB.

2) coBMecTHAsl 1eATeJIbHOCTh:

MOHUMATh W  MCIOJI30BaTh MPEHUMYIIECTBA KOMAHIHON W
WHJUBUIYyaJTbHONH paOOThl MPH PEIICHUH KOHKPETHON OHMOJIOTHYECKOM
npoOJieMbl, OOOCHOBBIBATh HEOOXOJMMOCTh TMPUMEHEHUS TPYIIOBBIX
dbopM B3aMMOICHCTBUS MPU PEIICHUN MTOCTAaBIEHHON y4eOHOU 3a1a4H;

MPUHUMATH 11€]1b COBMECTHOM JEATETbHOCTH, KOJUICKTUBHO CTPOUTH
JIEUCTBUSL TO €€ JIOCTMXKEHHIO: PaCIpeeNsiTh POJU, JI0rOBapUBATHCH,
o0CyXJ1aTh MIPOLIECC U Pe3yJIbTaT COBMECTHOM paboThl, yMeTh 000011aTh
MHEHHUSI HECKOJIbKMX JIIOJIe, TMPOSBISATH TOTOBHOCTH PYKOBOAMTH,
BBITIOJHATH MOPYYEHUS, TOTIUMHATHCS;

IUTAHUPOBATH OPTraHU3AIMI0 COBMECTHON pabOThI, OMPEEISATh CBOIO
poiib (c y4€TOM MpPEeANnOYTEeHUH W BO3MOKHOCTEH BCEX YYAaCTHUKOB
B3aMMOJICUCTBUS), paCHpeNesaTh 3a7aud MEXIy WIeHaMH KOMaH]IbI,
y4acTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCYXIeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI U HHBIE);

BBIMIOJHATh CBOIO YacTb pabOThI, JOCTUTaTh KayeCTBEHHOTO
pe3ysbTaTa Mo CBOEMY HAIpaBIECHUIO U KOOPAMHUPOBATH CBOU JIEHCTBUS
C IPYTUMHU YWICHAMH KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOEro BKJIaJa B OOMUH MPOAYKT TIO
KPUTEPUSIM,  CAMOCTOSTEIbHO  CQOPMYIHPOBAHHBIM  YYaCTHHUKAMU
B3aNMOJICVCTBUSA, CPABHUBATh PE3YJbTAaThl C UCXOJHOW 3aJaYeid W BKJIAT
KaXXJI0r0 WICHa KOMaH/bl B JOCTIKCHHE PE3YJIbTaTOB, Pa3leisTh Chepy
OTBETCTBEHHOCTH W MPOSBISTH FTOTOBHOCTh K MPEIOCTABICHUIO OTYETA
nepes rpymnmoi;

OBJIAJICTh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JECUCTBUM,
KoTopass oOecreunBaeT CHOPMHUPOBAHHOCTH COIMATIBHBIX HABBIKOB H
AMOIMOHATFHOTO UHTEIIEKTa 00yUYatOIIUXC .

PeryjasiTUBHBIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUA

Camoopranusanus:

BBISIBIIATE TMPOOJIEMBI JJISl PEIICHUS B J>KU3HCHHBIX M YYCOHBIX
CUTYalMSX, UCTIOIB3Ys OMOJIOTUYECKUE 3HAHUSI;

OPHEHTHUPOBATLCSA B PA3JUYHBIX TMOJAXO0JaX TPUHITHS PEIICHUU
(MHIUBUAyaTbHOE, TPUHATHE PEIICHUS B TPYIIe, MPUHSATHE PEIICHUN

TPYIIIOH);



CaMOCTOSITETTFHO COCTaBIISITh aTOPUTM DPEIICHUS 3adaud (WIH ero
4acTh), BBIOMPATh CIOCOO pelieHus] y4eOHONW OMOJOrMYEcCKON 3aJadu C
yu4€TOM HMEIOIIUXCS PECYpCcOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Npe/IaracMble BAPHAHTHI PEIICHHIA;

COCTaBJIATh IJIAaH JEHCTBHM (TUIaH peaju3aliil  HaMEYeHHOTO
QITOPUTMA PEIICHHUs), KOPPEKTHPOBATh TMPEIOKEHHBIA alTOPUTM C
y4€TOM TIOJTY4YeHHUS HOBBIX OHMOJOTMYECKUX 3HAHUH 00 H3ydyaeMoM
OMOJIOTMYECKOM OOBEKTE;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BJIaJIETh CIIOCO0aMU CaMOKOHTPOJIs, CAMOMOTHBAIINU U pedIeKchu;

JaBaTh OIICHKY CUTYaIlMH W TpeJyIaraTh MiaH e€ N3MEHEHHS;

YUUTBHIBATh KOHTEKCT W MPEIBHUIETh TPYIHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh TPH  pelIeHHH y4eOHOW  OWOJIOTWYEeCKOW  3ajavu,
aIalITUPOBATH PEIICHUE K MEHSIFOIIUMCS 00CTOSITENLCTBAM;

OOBSICHATh TPUYHMHBI JOCTHKCHUS (HETOCTIDKEHUS) pPe3ylIbTaTOB
JeSTeLHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OTBITY, YMETh HAXOIUTh
MIO3UTHUBHOE B TIPOU3OIIE/IICH CUTYaIINH;

BHOCHTh KOPPEKTHBBI B JEATCIILHOCTh Ha OCHOBE HOBBIX
OOCTOATEIHCTB, HM3MECHHBIIUXCS CHUTyalldd, YCTaHOBICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTATa IEJIN U YCIOBHSIM;

pa3nuyaTh, Ha3bIBaTh W YIPABISATH COOCTBCHHBIMU SMOIMSIMH U
AMOIUSAMU APYTHX;

BBISIBJISITh U @aHAIM3UPOBATH MPUYUHBI SMOLIUN;

CTaBUTh ce0d HAa MECTO JPYroro 4eioBeKa, MOHHUMaTb MOTHBBI U
HaMEpeHUs APYroro;

PETYIHPOBATH CIIOCOO BBHIPAKEHUS IMOIIHA.

IIpunsiTue cedst M APYyrux

OCO3HAHHO OTHOCHUTBHCS K APYTOMY UEJIOBEKY, €r0 MHEHHUIO;

IpU3HABATh CBOE MPABO HA OIIMOKY M TaKOE K€ MPaBo JIPyroro;

OTKPBITOCTH ceO€ U IPYTHM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT;

OBJIaJIETh CHUCTEMOW YHUBEPCAJIbHBIX YUYEOHBIX PETyJISTHBHBIX
nercTBHM, KoTopas oOecrneunBaeT  (OPMHUPOBAHHUE  CMBICIOBBIX
YCTAaHOBOK JIMYHOCTH (BHYTPEHHSIS TO3MUIUS JTUYHOCTH), M KU3HEHHBIX
HaBBIKOB  JINYHOCTU  (ympaBiieHHs  COOOH,  CaMOJIMCUUIUIMHBI,
YCTOMYHMBOTO MTOBE/ICHHUS).

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaTbl OCBOEHHUS MHPOrpaMMbl MO OMOJOTUMU K
KOHILy 00yueHus 6 5 knacce:

XapakTepu3oBaTh OWOJOTUIO KaK HayKy O JKHBOH MpuUpoJe,
Ha3bIBaTh MPU3HAKUA JKUBOTO, CPABHUBATH OOBEKTHI KUBOW M HEKHBOU
MIPUPOJIBL;

NEPEUNCIATh UCTOYHUKN OMOJIOTHUECKUX 3HAHUHN, XapaKTEepPU30BaTh
3Haue€HWE OWOJOTHYECKUX 3HAHWK JUIsI COBPEMEHHOTO YeJIOBEKa,
npodeccuu, cBsizaHHbIe ¢ Onosorueit (4—5 nmpodeccuii);



MPUBOJIUTH MPUMEPHl BKIaga poccuiickux (B ToM umcie B. .
Bepnanckuii, A. JI. UwmwkeBckuil) M 3apyOeXHBIX (B TOM 4YHUCIHE
Apuctorens, TeodpacTt, ['unmnokpat) yu4€HbIX B pa3BUTHE OHOIOTUY;

MMETh MPEACTABICHUE O BaXXHEHUIIMX OMOJIOIrMYECKHUX IMpoleccax U
ABJICHUAX: TUTAaHUE, JbIXaHUE, TPAHCIOPT BEUIECTB, Pa3APaAXKUMOCTh,
pOCT, pa3BUTHE, TBUKEHUE, PA3MHOKEHHE;

OPUMEHSITh OMOJIOTMYECKHE TEPMHUHBI W TMOHATUA (B TOM YHCIE:
’KUBBIE TeJa, OMOJOTHUS, SKOJIOTHS, LUTOJIOIUS, AHATOMUS, (PU3HOIOTHS,
Ouonoruyeckas CUCTEMaTHKa, KJIEeTKa, TKaHb, OpraH, CUCTeMa OPIraHOB,
OpraHu3M, BHUpYC, JBWXXEHUE, MNHUTaHHE, (POTOCUHTE3, JbIXAHHE,
BbIJICJIEHUE, pa3IpaXUMOCTh, POCT, Pa3MHOXEHHUE, pa3BUTHE, Cpena
oOWTaHus, MPUPOJHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B
COOTBETCTBMH C MMOCTaBICHHOM 3a/1auell U B KOHTEKCTE;

paznuyarh IO BHEUWIHEMY BHUAY (M300paK€HUAM), CXeMaM M
ONMMCAHMSIM  JIOAJIEpHbIE W SIJICPHBIE  OpPraHW3Mbl,  pa3JU4yHbIC
Ouonornyeckue OOBEKThI: PACTEHUs, >KUBOTHBIX, T'PUOBI, JIUIIAWHUKH,
OakTepuu, MPUPOIAHBIE W HUCKYCCTBEHHBIE COOOINECTBA, B3aMMOCBSI3U
OpraHu3MOB B  MPUPOJHOM M  HCKYCCTBEHHOM  COOOIIECTBax,
npencraButeneit Giaopsl U ¢GayHbl NPUPOJHBIX 30H 3eMJIH, JIaHIIA(ThI
PHUPOJIHBIC U KYJIbTYPHBIC,

OPOBOAUTH OINHMCAHME OpraHu3Ma (pacTeHUs, >KUBOTHOTO) IO
3aJlaHHOMY TUIaHy, BBIJIETSATH CYIIECTBEHHbIE TNPU3HAKKA CTPOCHUS H
NPOLIECCOB  KU3ZHENEATENbHOCTH  OpPraHU3MOB,  XapaKTepU30BaTh
OpraHu3Mbl KakK Tejla >KMBOW MPUPOJBI, MEPEUYUCIATh OCOOCHHOCTU
pacTeHuil, >KUBOTHBIX, TPUOOB, JIMIIAWHUKOB, OAKTEpUil U BUPYCOB;

packpeiBaTh IMOHSATHE O cpelae oOuTaHus (BOAHOW, HA3EMHO-
BO3/yIIHON, IOYBEHHOW, BHYTPHOPTaHMU3MEHHOMN), YCIOBHUSAX CpEbl
oOHTaHMS,

NPUBOJUTh TPUMEPHI, XapaKTEPHU3YIOUIUE MPUCITOCOOTICHHOCTh
OpraHu3MOB K cpeie OOWTaHMs, B3aUMOCBSI3M OPraHU3MOB B
coo0I111eCTBaX;

BBIIEIISATHh OTJIMUYNTEIbHBIC MPU3HAKU MPUPOIHBIX U UCKYCCTBEHHBIX
COOOIIIECTB;

apryMeHTHUPOBAaTh OCHOBHBIC IIpaBWia TIOBEJACHUS 4YEJIOBEKa B
OpUpOIE W OOBICHATH 3HAYCHHE MPHUPOJOOXPAHHON JEATEIHHOCTU
YeJIoBeKa, aHAJIM3UPOBATh III00ATbHBIE HKOJIOTHYECKUE TTPOOIIEMBL;

pacKpeiBaTh pOJIb OHOJIOTMM B TPAKTUYECKON JEATEIHLHOCTH
YeJI0BEKa;

JEMOHCTPUPOBATh HAa KOHKPETHBIX TNPUMEpax CBs3b 3HAHUU
OMONOrMM CO 3HAHUSAMU N0 MaTeMaTHKe, MPEIMETOB TI'yMaHUTAPHOTO
[IUKJIA, PA3TMYHBIMU BUJIAMU UCKYCCTBA;

BBITIONHATh ~MpakTH4eckue paboTel (mouck uHpopmamuu ¢
UCIIOJIb30BAaHUEM PA3IMYHBIX HMCTOYHHUKOB, OMNHMCAHHWE OpraHu3Ma IIo
3aJlaHHOMY TUTaHy) W JabopaTopHbie paboThl (paboTa ¢ MHUKPOCKOIIOM,
3HaKOMCTBO C Pa3JIMYHBIMU CIIOCOOAMM HM3MEPEHHsI U CPaBHEHMS KUBBIX
00BEKTOB);

OpUMEHATh  MeToAbl  Ouonoruu  (HaOMIOJEHUE,  OMUCaHHE,
KJ1laccupuKanus, u3MepeHue, SJKCIEPUMEHT): TPOBOAUTH HAOIIOJAEHUS 3a
OpraHM3MaMHM, OINHCHIBaTh OHMOJOTMYECKHE OOBEKTHI, IPOLECCHl U
ABJICHUS, BBIIOJHATH OWOJOTMYECKHII pUCYHOK M  H3MEpPEHHE
OHOJIOTMYSCKUX O0OBEKTOB;



BIaJeTh NpuéMamMu padOThl C JIyHOil, CBETOBBIM U IU(PPOBBIM
MUKpPOCKONIaMU IIPU pacCMATPUBAHUU OMOJIOTMYECKUX OOBEKTOB;

coOro1aTh MpaBuiia 0€30MaCHOr0 Tpyaa Mpu padoTe ¢ y4eOHbIM U
1a00paTOPHBIM 00OPYAOBAHUEM, XUMUYECKOU MOCY/IOH B COOTBETCTBUU
C MHCTPYKLUHUSAMH HAa YPOKE, BO BHEYPOUHOH JESATENbHOCTH;

UCIIOJIb30BaTh IMpPH BBIIOJIHEHUM YYE€OHBIX 3aJaHUld Hay4yHO-
NOMYJSIPHYIO JIUTEpaTypy MO OHOJOrMH, CIPaBOYHbIE MaTepHalbl,
pecypcel MHTEpHETA;

co3JaBaTh IUCBMEHHbIE U YCTHBIE COOOILEHHS, HCHOIb3YS
MOHATUIHBIN anmapaTt u3y4aemMoro pasjesia OuoJOTHUH.

[IpenmeTHbIE PE3yNbTaThl OCBOCHMSI MPOrPaMMbl MO OHOJOTUHU K
KOHIly 00yueHus ¢ 6 knacce:

XapaKkTepu3oBaTh OOTAHWKY Kak OMOJOTMYECKYI0 HayKy, eé
pasiesbl U CBA3U C APYTUMU HayKaMU U TEXHUKOM;

OpPUBOJIUTH MPUMEPHI BKIIaga poccuiickux (B Tom umcie B. B.
Hoxyuaes, K. A. Tumupszes, C. I'. HaBamun) u 3apy0eKHbIX YUEHBIX (B
toM uncie P. I'yk, M. Manbnuru) B pa3BUTHE HAyK O PACTEHUSX;

OPUMEHSITh OMOJIOTMYECKHE TEPMHUHBI M TOHATHS (B TOM YHCIIE:
0OTaHWKa, pacTUTENbHAs KJIETKAa, pacTUTENIbHAs TKaHb, OpraHbl
pacTeHuii, cucTeMa OpPraHoOB pacTeHHs: KOpEHb, MOOer MoYKa, JUCT,
BUJOM3MEHEHHbBIE OpraHbl, I[BETOK, IUIOJA, CEMs, pPACTUTEIbHBIN
OpraHu3M, MUHEpaJIbHOE MHUTaHue, (OTOCUHTE3, JbIXaHUE, POCT,
pa3BUTHE, Pa3MHOXEHHUE, KJIOH, pPa3ApakKMMOCTh) B COOTBETCTBUHU C
NIOCTaBJICHHOM 3a/1aueil U B KOHTEKCTE;

ONHUCHIBATH CTPOEHHE W JKU3HEAECATEIbHOCTh PACTHUTEIBHOTO
opranuzMa (Ha TpUMepe MOKPHITOCEMEHHBIX WM IIBETKOBBIX):
MOTJIONIEHNE BOJABI M MHHEpajJbHOE MUTaHHE, (POTOCUHTE3, AbIXaHHE,
TPAHCIOPT BEILECTB, POCT, PA3MHOMXKEHUE, PA3BUTHUE, CBA3b CTPOCHHS
BEreTaTUBHBIX U TEHEPATUBHBIX OPTaHOB PACTEHUH C UX QYHKIUSIMU;

paznuyarh W ONHUCHIBaTH JKUBbIE U TepOapHbIE IK3EMILIAPHI
pacTeHW 1O 3aJJaHHOMY IUIaHYy, YacTH PACTECHUU MO H300paKCHUSIM,
cxemaM, MOJIEISAM, MYJIsKaM, PeTbe(HBIM TaOIuIaM;

XapaKTepu30BaTh NPHU3HAKK PACTEHUM, YPOBHU OpraHU3aLUU
pPacCTUTENBHOIO OpraHW3Ma, YacTU PACTEHM: KIIETKW, TKaHU, OPTaHbl,
CUCTEMBI OPTraHOB, OPTAHU3M,;

CpaBHUBAaThb pPACTUTEIbHbIE TKAHW M OPraHbl PACTEHUU MEXKAY
co0oi;

BBIIIOJIHATh ~ IPAaKTHUECKHEe U  JabopaTtopHble  paboOTHl IO
Mopdonorud ¥ (PU3HOJOTHH PACTCHHH, B TOM 4HCIE pabOThl C
MHUKPOCKOIIOM C TOCTOSHHBIMH ((UKCHPOBAaHHBIMH) U BPEMEHHBIMU
MUKpOIIpenapaTaMy, HCCIeA0BaTENbCKHE pabdOThl C HCIOJIb30BaHUEM
mpruOOPOB U UHCTPYMEHTOB U(PPOBOH TabOpaTOPHH;

XapaKTepU30BaTh  IPOLECCHl  KU3HEAEATEIbHOCTH  PAaCTEHUM:
MOTJIOIIEHNE BOABI M MHUHEPAIBHOE NHUTaHUE, (POTOCUHTE3, AbIXaHHE,
poCT,  pa3BUTHE, CIIOCOOBI  €CTECTBEHHOIO W  HCKYCCTBEHHOIO
BErE€TaTUBHOIO Pa3MHOXKEHHUS, CEMEHHOE pa3MHOXKEHHE (Ha mpumepe
MOKPBITOCEMEHHBIX, WM [IBETKOBBIX);

BBISIBJISITh NPUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXIY CTPOEHUEM U
GyHKUMSIMA ~ TKaHEd U OpraHoB  pacTEHUW, CTPOCHUEM U
KHU3HEJEATEIbHOCTIO PACTEHHUI;

KJIacCU(HUIIMPOBATH PACTEHMS M MX YACTH 110 Pa3HbIM OCHOBaHUSM;



OOBSACHATH POJIb PACTEHUI B MPUPOJE U JKU3HHU YEJIOBEKA: 3HAUCHHE
(¢oTocuHTE3a B NPUPOAE M B JKU3HU YEJIOBEKa, OHMOJIOTMYECKOE U
XO3SIMCTBEHHOE 3HAYCHHE BHJIOM3MEHEHHBIX HOOETOB, XO3SMCTBEHHOE
3HA4YEHHUE BEr€TaTUBHOTO Pa3MHOKEHHS;

OPUMEHATh  MOJYYEHHbIE  3HAHUA  JJIs  BbIpalllUBaHUS U
Pa3MHOKEHUS KYJIbTYPHBIX PACTCHUMN;

UCIIOJIb30BaTh METOAbl OHOJIOTMH: TMPOBOAUTH HAOMIOJEHUS 32
pPacCTEHHSIMHU, ONMCHIBATH PACTEHHUS M HMX YacCTH, CTaBUTh IPOCTEHIINE
OMOJOTNYECKUE OMBITHI U SKCIIEPUMEHTBHI;

coOmroaTh paBmiia 0€30MacHOro Tpya npu padoTe ¢ y4eOHbIM U
1ab0paTOPHBIM 000PYJOBAaHUEM, XUMUYECKON MOCYIOH B COOTBETCTBHUU
C MHCTPYKUHUSAMH Ha YPOKE U BO BHEYPOUHOU JIESATEIBHOCTH;

JEMOHCTPUPOBaTh HAa KOHKPETHBIX IIPUMEpax CBS3b 3HAHUMU
OuojoruM Cco 3HAHUSAMUM IO MareMaruke, reorpaduu, TPYAY
(TEeXHOJIOTMH), PEIMETOB I'YMAHUTAPHOTO LMKJIA, PAa3IMYHBIMU BUJAMU
UCKYCCTBa;

BJaJeTh MNpuéMaMu paboThl ¢ OUOJOTMYECKOW HH(POPMAILIUECH:
(dbopMynHpoBaTH OCHOBAHUS ISl U3BJIEUEHUS M 00001IeHNU HHPOpMALIUU
U3 JIByX HWCTOYHHUKOB, TMpeoOpa3oBbIBaTh HWHMOPMAIUIO U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh TMUCBMEHHbIE W YCTHBIE COOOILEHUS, HCHOIB3YS
NOHSITUMHBIN armapaT U3y4aeMoro pasjeiia OMoJOTUu.

[IpenmeTHbIe pE3yNbTaThl OCBOCHMSI MPOTPaMMbl MO OHOJOTHUHU K
KOHILy 00yueHus ¢ 7 Knacce:

XapaKTepru30BaTh MPUHIIMIIBI KJIACCU(UKAIIUU PACTEHU, OCHOBHBIE
CUCTEMaTHUYECKHUE TPYMIbl paCTeHUI (BOJOPOCIH, MXH, TUIaYHBI, XBOIIIH,
NanopOTHUKH, TOJIOCEMEHHbBIE, TIOKPHITOCEMEHHBIE WIIH 1IBETKOBBIE);

OPUBOAUTH NPUMEpPHI BKJIaga poccuiickux (B Ttom umcie H. W
Basunos, . B. Muuypun) u 3apyoexHsix (B Tom uucie K. Jlunnei, JI.
[lacTep) yu€HbIX B pa3BUTHE HAYK O PACTCHUSX, TpuOax, JHUIIAMHUKAX,

OakTepusx;
NPUMCHATh OWOJIOTMYECKHE TCPMHHBI M TOHATHS (B TOM 4HCIIC:
OOTaHWKA,  OSKOJIOTHS  pacTEHWM,  MHKOJOTHsA,  OaKTEpPHOJIOTHS,

CUCTEMAaTHKa, [IapCTBO, OTIEN, KIACC, CEMEWCTBO, POJI, BHU, KU3HEHHAs
dbopma pacTeHult, cpeaa oOUTaHMs, PACTUTEIIBHOE COOOIIECTBO, BBICIIIHE
pacTeHus, HU3IIUE PACTEHUS, CIIOPOBBIE PACTEHUSI, CEMEHHBIE PACTEHUS,
BOJOPOCIM, MXH, IUIAyHBbI, XBOIIW, MAalOPOTHUKHU, TOJOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OaKTEPHUH, TPUOBI, JUIIAWHUKH) B COOTBETCTBUU C
MMOCTABJICHHOM 3aj/1aueii U B KOHTEKCTE;

paznuyaTh W ONHUCHIBATH JKUBBIE M TepOapHbIE SK3EMIUISAPHI
pacTeHH, YacTH PACTECHUU 110 H300paKEHUSAM, CXEeMaM, MOJCIISIM,
MyJIsDKaM, pelbeHBIM TaOnuiaMm, TpuObI MO W300paKEHUSM, CXEeMam,
MyJisiKaM, OaKTepUH 10 U300PaKEHUSM;

BBISIBJIATh MIPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX WM I[BETKOBBIX,
CEMEUCTB ABYAOJbHBIX U OJIHOJIOJIbHBIX PACTECHUI;

ONpEeNeNATh  CUCTEMATHUYECKOE  MOJIO)KEHUE  PACTUTEIBLHOIO
opraHu3mMa (Ha TIpUMEpPE TMOKPBITOCEMEHHBIX, WJIH IBETKOBBIX) C
MIOMOIIBIO OMPEACTUTENHLHON KAPTOUKU;

BBIMIOJIHSIT, ~ MPaKTUYECKUEe U JabopaTopHble  padOThl IO
CUCTEMATHKE PACTEHHM, MUKOJOTMM M MHUKPOOUOJOTUHM, B TOM YHUCIE
paboTbl C MHUKPOCKOIIOM C TMOCTOSHHBIMH ((PUKCUPOBAHHBIMHU) H



BPEMEHHBIMH  MUKpOIIpenapaTaMy, HcCCleqoBaTeIbckue paboTel ¢
UCII0JIb30BaHUEM IPUOOPOB U UHCTPYMEHTOB LIM(PPOBOI TabOpaTopuu;

BBIJICTIATD CYyIIECTBEHHBIE MIPU3HAKU CTPOCHUS U
KU3ZHEEATEIbHOCTH PaCTeHUH, OaKTepHid, rpuOO0B, JTUILIAHHUKOB;

NPOBOJIUTH OMHUCAaHWE M CpPaBHUBATH MEXAY COOOH pacTeHus,
rpuObl, TUIIAWHUKKN, OAKTEPUH 10 33JaHHOMY ILJIaHy, JAeJaTh BBIBOJbI HA
OCHOBE CpaBHEHUS;

OTKCHIBATh YCJIOXKHEHHE OPTaHHU3aIlH PACTCHUN B XOJ€ IBOJIOINU
PaCTUTENBHOIO MUpPA HA 3E€MIIE;

BBISIBIIATH YEPTHI MIPUCIIOCOOICHHOCTH PAacTEHUH K cpeie OOuTaHus,
3HAYCHHE IKOJIOTHUECKUX (PaKTOPOB JIJIsl paCTECHU;,

XapaKTepu30BaTh pacCTHTEIbHBIE COOOIIECTBA, CE30HHBIE W
NOCTyMAaTeIbHbIE N3MEHEHHUS PACTUTENBHBIX COOOIIECTB, PACTUTEITHHOCTh
(pacTUTENBHBIN MOKPOB) MPUPOTHBIX 30H 3EMIIH;

NPUBOJUTH TMPUMEPBI KYJbTYPHBIX PACTCHHUH W WX 3HAYCHUC B
KU3HM 4YEJIOBEKa, IIOHMMATh NPHYMHBI W 3HATh MEPBl OXpaHbI
PacTUTEIBHOTIO MHUpa 3EMJIH;

pacKpeIBaTh POJb PACTCHHH, TPUOOB, JTUIIAWHHUKOB, OakTepuili B
NPUPOTHBIX COOOIIECTBAaX, B XO3AWCTBEHHOH JCATEILHOCTH YEIOBEKa U
€T0 TIOBCETHEBHOW KHU3HHU;

JE€MOHCTPUPOBAaTh Ha KOHKPETHBIX NpHUMEpax CBA3b 3HAHWUU TIO
OWoNoruM CO 3HAHUSMHU IO MaTeMmaTHhke, (u3HKe, reorpaduu, TPymy
(TeXHOJIOTUM), IUTEpaType, ¥ MPEIMETOB TYMaHUTAPHOTO IIHKIIA,
pa3TUYHBIMU BHJIaMH UCKYCCTBA;

UCIIOJIb30BaTh METOAbl OHWOJIOTHM: MPOBOAUTH HAOMIOACHUS 3a
pacTeHusiMU, OakTepusiMu, TpudamMu, JUIIAHUKAMU, ONHCHIBATH WX,
CTaBUTH MPOCTEUIITNE OMOJOTUYECKUE OTBITHI U SKCIIEPUMEHTHI;

cobJro1aTh TpaBuia 0€30MacHOro Tpy/a Mpu padoTe ¢ yuyeOHBIM U
1ab0paTOPHBIM 000PYIOBAaHUEM, XUMUYECKON MOCYIOH B COOTBETCTBHUU
C MHCTPYKUHUSAMH HAa YPOKE M BO BHEYPOUHOH JEATEIHHOCTH;

BIaJeTh mOpuéMaMu paboTel ¢ wuHboOpMaluel: (GopMyIupoBaTh
OCHOBaHHUS JJIsl U3BJICUCHUA U 00001eHNsT HH)OpPMAIIUU U3 HECKOJIBKHUX
UCTOYHUKOB (2—3), mpeoOpa3oBeIBaTh HHPOPMAIIUIO M3 OJHOM 3HAKOBOM
CUCTEMBIB JIPYTYIO;

co3faBaTh TUCHMEHHBIE W YCTHBIE COOOINECHUS, HCIOIb3Ys
NOHSITUIHBIA amnmapaT W3y4aeMoro paszjena OHOJOTHH, COMPOBOXKIATH
BBICTYIUICHWE TpEe3eHTaueil ¢ y4ETOM OCOOEHHOCTEW ayauTOpUu
00yJaromuxcs.

[IpenmeTHBIE PE3yNBTaTHl OCBOCHHS MPOTPAMMbI MO OHOJOTHUHU K
KOHITy OOy4eHus ¢ 8 Knacce:

XapaKkTepu30BaTh 300JIOTHI0O Kak OMOJOTMYECKYyl0 Hayky, eé&
pa3iesbl U CBS3b C APYTUMH HAYKaMH M TEXHUKOM;

XapaKTeprU30BaTh MPUHIHUIBI KIACCU(PUKAINKN KUBOTHBIX, BUJ KaK
OCHOBHYIO CHUCTEMAaTHYECKYI0 KAaTE€rOpHIO, OCHOBHBIE CHCTEMAaTHYECKHUE
TPYNIBl  KUBOTHBIX (TPOCTEHIIHNE, KHUIIEYHOMOJOCTHBIC, TUIIOCKHE,
KPYTJIbIE U KOJbYaThIC YEPBU, WICHUCTOHOTHE, MOJITIOCKH, XOPJIOBBIE);

NPUBOJUTh TPHUMEPHl BKJIaga poccuiickux (B Tom umcie A. O.
Kosanesckuii, K. WM. CkpsOun) u 3apyOexHbIXx (B TOM dmcie A.
Jleenryk, XK. KioBbe, O. I'ekkenb) yu€HbIX B pa3BUTHE HAYK O
KUBOTHBIX;



MPUMEHATh OWOJIOTHYECKHE TEPMHUHBI M TOHATHS (B TOM 4YHCIE:
300JIOTHSI,  DKOJIOTHSI ~ JKMBOTHBIX,  OJTOJIOTHS,  TAJICO300JIOTHSI,
CUCTEMaTHKa, IIapCTBO, THUII, OTPSJ, CEMEHCTBO, PO, BHI, >KUBOTHAs
KJIETKA, JKUBOTHAas TKaHb, OpraH >KHBOTHOTO, CHCTEMBI OPTraHOB
KUBOTHOTO, XUBOTHBIM OpraHW3M, MMHUTAaHHUE, JTbIXaHUE, POCT, Pa3BUTHE,
KpOBOOOpaIieHne, BBIACICHUE, ONOpa, JBIKEHUE, DPa3MHOXKEHHE,
MapTEHOTeHE3, Pa3APaKUMOCTh, pedieKC, OpraHbl YyBCTB, MOBEACHHE,
cpena oOuTaHus, TMPUPOJAHOE COOOIIECTBO) B COOTBETCTBUU C
MMOCTABJICHHON 3a/1aueii U B KOHTCKCTE;

packpeIBaTh OOINKME TMPU3HAKU J>KUBOTHBIX, YPOBHU OpTaHU3AINH
KUBOTHOTO OpraHW3Ma: KIJICTKW, TKaHW, OpraHbl, CHUCTEMbI OpPTaHOB,
OpTraHu3M;

CpPaBHUBATH KUBOTHBIC TKAHU M OPTaHbI )KUBOTHBIX MEX]Ty COOOI;

ONKMCHIBATh  CTPOCHHWE W  JKU3HEACITCILHOCTh  JKUBOTHOTO
OopraHu3Ma: ONopy M JBIKCHHE, MMUTAaHWE W TUIICBAPCHHUE, JIBIXaHHE U
TPAHCTIOPT BEIISCTB, BBIACICHHUE, PETYJSAIHUI0 W TIOBEACHHE, POCT,
pPa3MHOXCHHUE U Pa3BUTHE;

XapaKTepHU30BaTh  IMPOIECCHl  JKU3HEACATCIIBHOCTH  JKMBOTHBIX
U3y4aeMbIX CHUCTEMATHUYECCKUX TPYINI: JIBIKCHUE, NUTAHHUE, JIbIXaHHE,
TPAHCIIOPT BEMIECTB, BBIICICHUE, PETYJSIUI0, TOBEIACHUE, pOCT,
pa3BHUTHE, PA3MHOXKCHUE;

BBISBJISATh TPUYNHHO-CIICJICTBEHHBIC CBS3M MEXKIY CTPOCHHUCM,
KU3HEJCATEIPHOCTBIO M CpPE0OM OOWTaHWS JKMBOTHBIX H3y4YaeMbIX
CUCTEMaTHYECKUX TPYIIIL;

pas3nuyaTh U OMHMCHIBATH KUBOTHBIX M3YYaEMBIX CHUCTEMATHUYECKUX
TpyNI, OTJAEIbHBIE OPTaHbl U CHUCTEMBI OPraHOB IO CXEMaM, MOJIETISM,
MYyJIsKaM, pelibeHBIM TabynIaM, MPOCTEUIIINUX — 110 U300PaKEHUSM;

BBISIBJISITH MIPU3HAKHU KJIACCOB WICHHUCTOHOTHX U XOPJOBBIX, OTPSAJIOB
HACEKOMBIX U MJICKOITUTAIOIIUX;

BBINIOJIHSIT ~ TIPAaKTHYECKUE MW J1abopaTopHble  padOTHl IO
Mopdororuu, aHatoMuu, GU3HOJIOTUU U TOBEECHUIO KUBOTHBIX, B TOM
quciie paboTbl C MUKPOCKOTIOM C TMOCTOSIHHBIMH ((PUKCHPOBAaHHBIMH) U
BPEMEHHBIMH  MUKpOIpenapaTaMu, HCCIEI0BaTeIbCKUEe pabOThl ¢
UCITOJIb30BaHUEM TTPUOOPOB U HHCTPYMEHTOB ITU(POBOH 1a00paTOpHH;

CpPaBHHUBAThH MPEACTABUTENCH OTIAEIBHBIX CHCTEMATHYECKUX TPYII
KUBOTHBIX U JIeTIaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;

KJIacCU(UIUPOBATh JKUBOTHBIX Ha OCHOBAaHWU OCOOCHHOCTEH
CTPOCHUS;

OIMHCHIBATH YCIOKHEHNE OPTaHU3AINH )KUBOTHBIX B X0J1€ SBOJIIOIIUN
KUBOTHOI'O MHUpA Ha 3eMIIE;

BBISIBJISITh  YEPTHl  MPUCIOCOOJICHHOCTH KUBOTHBIX K  Cpele
oOuTaHus, 3HAYCHNUE SKOJOTUIECKUX (PaKTOPOB JIJIsl ’KUBOTHBIX;

BBISIBJISITh B3aMMOCBSI3M JKMBOTHBIX B TPHUPOJIHBIX COOOIIECTBAX,
ey TUTaHUS;

YCTaHABJIMBATh B3aUMOCBS3M KUBOTHBIX C PAaCTEHUSMH, TPUOAMHU,
TUNIAWHUKAMU U OaKTEPUSMHU B IPUPOTHBIX COOOIIECTBAX;

XapaKTepU30BaTh >KUBOTHBIX MPUPOJHBIX 30H 3€MIJIM, OCHOBHBIC
3aKOHOMEPHOCTH PACIPOCTPAHEHUS KUBOTHBIX TIO TUIAHETE;

PacKpBIBaTh POJTh )KUBOTHBIX B TIPUPOTHBIX COOOIIECTBAX;

pacKpeIBaTh POJb JOMAIIHUX W HEMPOMYKTHBHBIX JXWBOTHBIX B
KU3HA YEJIOBEKA, POJb IMPOMBICIOBBIX J>XHBOTHBIX B XO3SHCTBEHHOW



NEATeIbHOCTH 4YEJIOBEKa H €ro TIOBCEJHEBHOM JKU3HU, OOBICHATH
3HA4YCHHE )KUBOTHBIX B IPUPOJIE U KU3HU YEIIOBEKA;

MMETh MPEICTABICHUE O MEPONPUSATHUAX IO OXpaHE >KUBOTHOIO
MHpa 3eMIIH;

JEMOHCTPUPOBATh HAa KOHKPETHBIX IMPUMEpPAX CBS3b 3HAHUU MO
OMOJIOTMM CO 3HAHUSMM IO MaTeMaThke, (pu3uKe, XUMHUH, reorpaduu,
Tpyny (T€XHOJOTHUM), TIPEAMETOB TYMAHUTAPHOTO ITUKIIOB, Pa3IUYHBIMU
BHJIaMH UCKYCCTBA;

UCIIOJIb30BaTh METOJbl OHOJIOTUU: MPOBOJIUTHL HAOIIONCHUS 32
KUBOTHBIMHU, OMHUCHIBATH YXUBOTHBIX, UX OPraHbl U CUCTEMbI OPraHOB;
CTaBUTh MPOCTEUIIINE OUOJTOTUUECKUE OTBITH U SKCTIEPUMEHTHI;

coOmro1aTh mpaBuiia 0€30MacHOro Tpyaa npu padoTe ¢ y4eOHbIM U
71a00paTOPHBIM 00OPYAOBAHUEM, XUMUYECKOU MOCY/I0H B COOTBETCTBUU
C MHCTPYKIMSAMH Ha YPOKE M BO BHEYPOUHOU JIEATEIILHOCTH;

BIaJeTh nOpuéMaMu padboTel ¢ wuHboOpMalue: (GopMyaupoBaTh
OCHOBaHUS JJIs U3BJIeUeHUsS M 00001eHns] nHQOPMAIUU U3 HECKOJIBKUX
(3—4) uctouynukoB, Mpeodpa3oBbIBATh HHMOOPMAIIMIO U3 OAHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO371aBaTh IHUCBMEHHBIE U YCTHBIC COOOIIEHHUS, HCIOJIb3YS
NOHATUUHBIA amnmapaT W3y4yaeMoro pasjesia OWOJIOTHH, COMPOBOXKIATH
BBICTYIUICHHUE TpE3eHTalnel ¢ y4éToM OCOOEHHOCTEH ayJIuTOpPUU
00y4Jaromuxcs.

[IpeamerHble pe3yiabTaThl OCBOCHHUS MPOTPaMMBbI MO OMOJIOTHH K
KOHIy 00yueHus ¢ 9 knacce:

XapaKTepU30BaTh HAYKU O YEJIOBEKE (AHTPOIOJIOTHIO, AaHATOMMIO,
(GU3HOIOTHIO, MEUIIMHY, TUTHEHY, KOJIOTHIO YEJIOBEKA, MICUXOJIOTHUIO) U
UX CBSI3M C IPYTUMU HaYKaMU U TEXHUKOW;

OOBSCHATH TOJIOKEHHE YEJIOBEKa B CHUCTEME OPraHUYeCKOro MUpa,
€ro  MPOUCXOXKICHHWE,  OTIMYMS  YeJlOBeKa  OT  JKUBOTHBIX,
IPUCIIOCOOJIGHHOCTh K Pa3JIMYHBIM  JKOJIOTHYECKUM  (haKTopam
(uemoBeueckue packl W ANANTUBHBIE THUIBI  JIFOAEH), POACTBO
YeJI0BEUYECKUX Pac;

NPUBOJIUTh TPUMEPHI BKJIaga poccuiickux (B Tom uucie M. M.
Ceuenon, W. II. IlaBnos, . 1. MeunukoB, A. A. Yxromckuii, II. K.
AnoxuH) u 3apyoexHsix (B Tom uncie Y. ['apseit, K. bepnap, JI. [1acrep,
Y. JlapBuH) y4€HBIX B pa3BUTHE IMPEJCTABICHUI O MPOUCXOXKICHUH,
CTPOCHHH, )KU3HEIESITEIIbHOCTH, IOBEAEHUH, SKOJIOTUH YEIIOBEKA;

NPUMEHSTh OMOJIOTUYECKHE TEPMHUHBI W TOHATUA (B TOM YHCIE:
IIUTOJIOTHSI, TUCTOJIOTHS, AHATOMHS YENOBEKa, (HU3MOJOTHUS YEIOBEKa,
TUTHEHA, AHTPOIOJIOTHUS, SKOJIOTUSl YEJIOBEKa, KJIETKa, TKaHb, OpraH,
CUCTEMa OpraHOB, MUTAHHE, JABIXaHHE, KPOBOOOpaIeHue, 0OOMEH BEIIECTB
U TpeBpalleHUuE 5SHEPruu, IBUKECHHE, BBIJIEICHUE, POCT, pPa3BUTHE,
MOBEJICHUE, PA3MHOKEHHE, pa3Apa)kKUMOCTh, PETyJsIUs, T'OMEOCTas,
BHYTPEHHSSI Cpela, HUMMYHUTET) B COOTBETCTBUU C TOCTAaBICHHOU
3a7a4e 1 B KOHTEKCTE;

MPOBOJIUTH OMKCAHUE MO BHEIIHEMY BUAY (M300pa)KeHUI0), CXEMaM
o0IMX TMPU3HAKOB OpTraHW3Ma YeNOBEKa, YPOBHEW €ro OpraHU3aIliH:
KJIETKH, TKaHH, OPraHbl, CHCTEMbI OPraHOB, OPraHU3M;

CpaBHUBAaTh KIETKM pa3HbIX TKaHEW, Tpynn TKaHEH, OpraHsbl,
CUCTEMbl OPraHOB YEJIOBEKA; MPOIIECCHl KU3HEACATEIbHOCTU OpraHu3Ma
YeJI0BeKa, JIeJaTh BHIBOJIbI HA OCHOBE CPaBHEHUS;



pasnuyath OWOJOTWYECKM aKTHBHBIC BelIeCTBA (BUTAMUHBI,
(dbepMEeHTBI, TOPMOHBI), BEISBIISATH UX POJIb B MpOIlecce 0OMEHA BEIIECTB U
MIPEBPAICHAS SHSPTHH;

XapaKTepu30BaTh OMOJOTMYECKUE MPOIEeCChl: OOMEH BEIIECTB H
MPEBpAIlICHUE DSHEPrUH, IUTAHUE, IbIXaHWE, BBIACICHHUE, TPAHCIIOPT
BCIIECTB, JBW)KCHHE, PpOCT, pEryisaius (yHKOWA, WMMYHHUTET,
MOBEICHUE, Pa3BUTHE, PA3MHOKECHUE YCIIOBEKA;

BBISBJIATh TMPUIMHHO-CICACTBEHHBIC CBSA3W MEXKIYy CTPOSHUEM
KJIIETOK, OpPraHOB, CHCTEM OpPraHOB OpraHM3Ma 4YeJOBeKa W HX
GYHKIUAMHA, MEXKIY CTPOCHHEM, KHU3HEICATCIbHOCTBIO M CPEIoi
OOMTaHMS YEJIOBEKA;

NPUMEHSTH OMOJOTHYCCKUE MOJICIN ISl BBISIBIICHUS OCOOCHHOCTEH
CTpoeHUs U (HYHKIIMOHUPOBAHUS OPTaHOB M CHCTEM OPTaHOB YCJIOBEKA;

OOBSICHSTH HEHPOTyMOpaIbHYIO PETYISALNIO IPOIIECCOB
KU3HEICATESILHOCTH OpPTaHU3Ma YeJI0OBEKa,

XapaKTepu30BaTh M CpPaBHMBATh OC3yCIIOBHBIC M  YCJIOBHBIC
pedaeKChl, HACICJACTBEHHBIC M  HEHACJCACTBCHHBIC  IMPOTPaAMMBI
IIOBEJICHHS, OCOOCHHOCTH BBICIICH HEPBHOH JESITCILHOCTH YEIOBEKa,
BUJBI TOTPEOHOCTEH, MaMATH, MBIIUICHUS, pPEYH, TEMIICPAMCHTOB,
OMOIMK, CHa, CTPYKTYpy (GYHKIHOHAJIBHBIX CHCTEM OpraHu3Ma,
HANPABJICHHBIX HA  JOCTHODKCHHWE TIOJIE3HBIX  MPHUCIIOCOOMTEIIBHBIX
pe3yIbTaTOB,

pasnuyaTh HaCJICICTBEHHBIC U HEHACIICACTBEHHbIC (MHPEKIIMOHHEIC,
HeUH(EKIIMOHHbIE) 3a00JIeBaHUSA 4YEJIOBEKa, OOBSCHATH 3HAYECHUE MEP
npoGUIAKTUKY B IPEAYIPEKICHNN 3a001€BaHUIN YeTTOBEKa;

BBIMIOJHATh ~ MpakTUYeckue u  JabopaTopHble  pabOThl 1O
Mop(dosoruu, aHaToMuu, (U3MOJIOTUU U TOBEACHHUIO 4YEJOBEKa, B TOM
quciie paboTbl C MUKPOCKOTIOM C MOCTOSIHHBIMH ((PUKCHPOBAaHHBIMH) U
BPEMEHHBIMH ~ MUKpOIpenapaTaMy, HCCIe0BaTeNbCKUE PabOThl  C
UCITOJIb30BaHUEM TTPUOOPOB U HHCTPYMEHTOB ITU(POBOI 1a00paTOpHH;

pemiath KauyeCTBEHHbIE M KOJMYECTBEHHBIC 3aJa4M, HCIOJIb3Ys
OCHOBHBIE TIOKa3aTeIu 370pPOBbS YEIOBEKa, IPOBOJIUTH PACUETHI U
OILICHUBATh MOJYyYCHHbIC 3HAYCHUS;

apryMeHTHPOBATh OCHOBHBIC MPHUHIIMIIBI 30POBOTO 00pasa >KU3HH,
METOJIbI 3aIIUThl U YKPEIUICHUS 3JI0POBbsI YeNIOBEKa: cOaTaHCUPOBAHHOE
NUTaHue, COOTIOCHUE TPABUJI JIMYHON TUTUEHBI, 3aHITHS (HU3KYIBTYPOU
U CIIOPTOM, palliOHaJIbHAs OPTaHU3aIs TPY/a U MOJHOIEHHOTO OT/IbIXA,
MO3UTUBHOE IMOIMOHATLHO-TICHXUYECKOE COCTOSHHE;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS JUIsl COOTIOACHUS
3I0POBOTO 00pa3a >KU3HU, COATTAHCHPOBAHHOTO MHUTAHUS, (U3UUECKOU
aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, JUISI  UCKIIOYEHUS  BPEIHBIX
IIPUBBIYEK, 3aBUCUMOCTEN;

BIQJIETh MpUEMaMH OKa3aHWUA TEPBOW TIOMOIIM YEJIOBEKY IMPH
MoTepe CO3HAHWSA, COJIHEYHOM ¥ TEIUIOBOM yJape, OTpPaBJICHHH,
YTOIJICHUHW, KPOBOTCYCHUH, TPaBMaxX MSATKHX TKaHEH, KOCTEW CKejeTa,
OpraHOB YYBCTB, 0)KOTaX U OTMOPOXKCHHSIX;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CBSI3h 3HAHWUH HAYK O
YeJIOBeKE CO 3HAHUSAMH TPEJAMETOB  E€CTECTBEHHO-HAYYHOTO W
T'YMaHUTAPHOTO IHMKJIOB, PA3JMYHBIX BHJIOB HCKYCCTBA, TEXHOJIOTHH,
OCHOB 0€30TTaCHOCTH | 3alIUTHl POauHbI, (hU3UYIECKON KYIbTYPHI;



WCIONB30BaTh ~ METONbl  OWOJOTHHM:  HAONIOAaTh, U3MEPSATH,
ONKCHIBATh OPraHU3M YeJIOBEKa M MPOLECCHl €ro KU3HENEATEIbHOCTH,
MPOBOAUTh MPOCTEHIIME HWCCIEAOBAHMUS OpraHM3Ma 4YesloBeKa H
OOBSCHATH UX PE3YyJIbTaTHI;

coOroaTh IpaBmiia 0€30MacHOro Tpya npu padoTe ¢ y4eOHbIM U
1a00paTOpPHBIM 00OPYAOBAHUEM, XUMUYECKOU MOCY/IOH B COOTBETCTBUU
C MHCTPYKLHUSAMH Ha YPOKE M BO BHEYPOUHOM AESATENbHOCTH;

BIaJeTh mnpuéMaMu paboTel C¢ uHOpManuen: QopMyIHpoBaTh
OCHOBaHUS JJIsi U3BJIeUEHU U 00001IeHNsa UHPOPMAIIUU U3 HECKOJbKUX
(4-5) ucTOUHUKOB; MPEOOPA30BBIBATH MH(POPMAIIUIO M3 OJHOM 3HAKOBOIA
CUCTEMBI B JIPYTYIO;

co3JaBaTh IUCBMEHHbIE U YCTHBIE COOOILEHUS, HCHOIb3Ys
NOHSTUMHBIA anmapaT W3y4YEeHHOTo paszjena OHOJOTHH, CONPOBOXKIATH
BBICTYIUICHHUE TMpe3eHTalueil ¢ ydéToM OCOOCHHOCTEH ayJauTopuu
00y4Jaromuxcs.



TEMATHUYECKOE IINIAHUPOBAHUE

5 KIIACC
HaumenoBanue | KojmuecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3ie/ioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoThI
buomnorus —
1 HAVKA O KUBO 8 0 25 bu6mmoteka [IOK
YK ' https://m.edso0.ru/7f413368
pupoIe
MerTop1
2 HEVICHIS SKUBO 1 0 25 bu6moreka [IOK
yi ' https://m.edso0.ru/7f413368
TIPUPOIBI
Opranusmbl —
3 Tena KHBO 16 5 3 bu6moreka [IOK
https://m.edsoo.ru/7f413368
MPUPOIbI
4 Opranusmsl 1 10 1 ) bubnuoreka [JOK
cpena oouTaHus https://m.edsoo.ru/7f413368
5 [Ipupoueie 16 1 25 bubnuoreka [JOK
coobiecTBa ' https://m.edsoo.ru/7f413368
5 JKupas nmpuponaa . 1 ) bubnuoreka [JOK
U YEJIOBEK https://m.edsoo.ru/7f413368
bubmuoreka [JOK
7 P
CACPBHOC BpeMA 0 0 0 https://m.edsoo.ru/7f413368
OBUIEE
KOJIMYECTBO 68 5 145

YACOB I10



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

[TPOTPAMME




6 KIIACC

HauMmenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoThbI
1 P . 7 bubnuotexa [JOK
ACTUTCIILHBIH Opratisu 17 https://m.edsoo.ru/7f4148d0
Crtpoenue u
9 MHOT0O0Opa3ue 23 11 bubnuoreka [JOK
MTOKPBITOCEMEHHBIX https://m.edsoo.ru/7f4148d0
pacTeHui
. KuzneneareabHOCTE ; BuGmorexa LIOK
PACTHTEIILHOTO 21 https://m.edsoo.ru/7f4148d0
Oopranusma
4 p 0 bu6mmoreka [IOK
C3CPBHOE BpeMA 1 https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO 68 97
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KIIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NnporpamMmbl padoThI padoTsI
1 CucreMarndeckue 19 45 bu6moteka [IOK
TPYIIIBI PACTEHUN ' https://m.edso0.ru/7f416720
PazButne
2 aCTUTEIILHOIO MUpa 2 bubmmorexa LOK
p P https://m.edso0.ru/7f416720
Ha 3emiie
Pacrenus B
3 DHPOHEIX 3 bu6mmoreka [IOK
bup https://m.edsoo.ru/7f416720
cooOrmecTBax
4 Pacrenuns u gyenosek 3 2 bubmmorexa LOK
https://m.edsoo.ru/7f416720
5 ['puOs1. JInmaiHuky. . ) bubnuoreka [JOK
bakrepun https://m.edso0.ru/7f416720
OBUIEE KOJIMYECTBO
34 2 6.5

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KUIIACC

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoThbI
bu6mmoreka [IOK
1 XK i
HBOTHEIH OPranHsm 4 0.5 https://m.edsoo.ru/7f418886
Crtpoenue u
2 SKU3HENIEATEIHHOCTD 12 3 bubmorexa LOK
https://m.edsoo.ru/7f418886
OpraHu3Ma >KHBOTHOTO
3 OCHOBHBIE KaTeropun 1 bubnuoreka [IOK
CHCTEMAaTHUKH >KUBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKIIETOYHBIC 3 1 bubnuorexa [JOK
YKUBOTHBIE - MPOCTEUILINE https://m.edsoo.ru/7f418886
MHOTOKJIETOUYHBIC
5 KHBOTHLLC » 1 bu6mmoreka [IOK
i https://m.edsoo.ru/7f418886
KumeuynononocTabie
6 [Lnockue, kpyriiblie, 4 1 bubnuoreka [JOK
KOJIbYAThI€ YEPBU https://m.edso0.ru/7f418886
bubmuoreka [JOK
7 q
JICHHCTOHOTHE 6 1 https://m.edsoo.ru/7f418886
bubmuoreka [JOK
8 M
OIITOCKH 2 0.5 https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
9 X
OPAOBHIC 1 https://m.edsoo.ru/7f418886
10 PrIOEI 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

https://m.edsoo.ru/7f418886
11 3 bu6mmoreka [{OK
CMHOBOJHEICE 3 https://m.edsoo.ru/7f418886
bu6mmoreka [{OK
12 Hpecmpikaionmecs 3 https://m.edsoo.ru/7f418886
bu6morteka [IOK
13 Timmiet 4 1 https://m.edsoo.ru/7f418886
bu6mmoteka [IOK
14 Muexonuraioniue 7 1 https://m.edsoo.ru/7f418886
15 PazBuTHe )KMBOTHOTO 4 05 bu6moreka [IOK
MHpa Ha 3emiie ' https://m.edsoo.ru/7f418886
16 JKuBOTHBIE B TPUPOTHBIX bubnuoreka [JOK
coo0IecTBax 3 https://m.edsoo.ru/7f418886
17 K bu6mmoreka [IOK
HMBOTHBIC M HETIOBCK 3 https://m.edsoo.ru/7f418886
18 p bu6moreka [IOK
C3CPBHOC BpeMA 2 https://m.edsoo.ru/7f418886
OBILIEE KOJIMYECTBO
68 11.5

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

9 KUIIACC

HaunmenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
1 YenoBek — 3 bu6moreka [IOK
OMOCOIIMAIbHBIN BU https://m.edsoo.ru/7f41aa8c
9 CrpykTypa opranuzma 3 1 bubnuoreka [JOK
YyernoBeKa https://m.edsoo.ru/7f41aa8c
3 HeliporymopanbHas 8 05 bubnuoreka [IOK
perynsauus ' https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
4 Oniopa i ApiKetie S 2 https://m.edsoo.ru/7f41aa8c
5 Bayrpennsisa cpena 4 05 bubnuoreka [IOK
Oopranusma ' https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
6 K 0
POBOODpatiienHe 4 L5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
7
Hletxatiite 4 1 https://m.edsoo.ru/7f41aa8c
3 IIutanue n 6 1 bubnuoreka [JOK
MUIIEBApEHUE https://m.edsoo.ru/7f41aa8c
9 OOMeH BelecTB U 4 15 bubnuoreka [[OK
MpeBpalleHue SHEPrun ' https://m.edsoo.ru/7f41aa8c
10 Kosxa 5 ) bubmuoreka [JOK

https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

11 B 3 1 bubnuoreka [IOK
preierie https://m.edsoo.ru/7f41aa8c

12 PazmHoXeHUE 1 5 05 bu6mmoreka [{OK
paszBuTue ' https://m.edsoo.ru/7f41aa8c

13 Oprassl 4yBCTB U 5 15 bubnuotexa [JOK
CEHCOPHBIE CUCTEMBI ' https://m.edsoo.ru/7f41aa8c

bu6moreka [IOK
14 Hopenetme 1 ncnxuka 6 1 https://m.edsoo.ru/7f41aa8c

Yenosek u bu6moreka [IOK

15 3
OKpyXarolas cpeaa https://m.edsoo.ru/7f41aa8c
OBUIEE KOJIMYECTBO
68 15

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c




IHOYPOYHOE IIVIAHUPOBAHHUE

5 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yUYEeHUsS o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
b .
. HHZIZ?:EI ‘:z;‘;;‘z“a . . ) 02.09.2025 | BuGmmoreka IIOK
P 03.09.2025 https://m.edsoo.ru/863cca60
OpPTaHW3MOB.
) Xusas nmpupoja - eauHOE 1 0 0 03.09.2025 bubmmorexa [JOK
LIET0€E 04.09.2025 https://m.eds00.ru/863cca60
3 buonornueckue 1 0 0 09.09.2025 bubnuorexa [JOK
OTKPBITHS 10.09.2025 https://m.edso0.ru/863cca60
4 Bbuonorus - cucrtema Hayk 1 0 0 10.09.2025 bubnurorexa [JOK
0 JKMBOM MPUPOJIE 11.09.2025 https://m.edso0.ru/863cca60
[IpaBuna paboThI €
5 000pyI0BaHHUEM B 1 0 0 16.09.2025
KaOuHeTe OMOJIOTHH U 17.09.2025
TEXHHUKA 0€30MaCHOCTH.
Poib Ononorum B
5 f{;giazl/:l zgfﬁif:;em ! 0 0 17.09.2025 bubmuoreka [JOK
P P 18.09.2025 https://m.edso0.ru/863cccOe
NEeSATETbHOCTH
COBPEMEHHOTO YeI0BeKa
7 SI3BIK OMOJIOTHH. 1 0 0 23.09.2025 bu6mmoreka [JOK



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e

OMOJIOTHYECKUE TEPMUHBI. 24.09.2025 https://m.edso0.ru/863cca60
3 Hcrounuku 24.09.2025 bubmmoreka [JOK
OMOJIOTUYECKUX 3HAHUN 25.09.2025 https://m.edsoo.ru/863ccc0e
H
. mayq;"; “;{f;’f; 30.09.2025 | BuGmnorexa [IOK
v 01.10.2025 https://m.edso0.ru/863cd0c8
NIPUPOABI
10 5 . 01.10.2025
METO/1 HaOIIOIEHU I 02.10.2025
11 [Ipomecch! u sBIICHUS B 14.10.2025 bubmuoreka [JOK
KUBOU TIPUPOJIC 15.10.2025 https://m.edsoo.ru/863ccf56
Merton u3MepeHus B
12 onosorny. 15.10.2025 bubmorexa [IOK
N3meputenbHbIC 16.10.2025 https://m.edsoo.ru/863cd9ce
PUOOPHI.
J1a6 3
> le ‘;ia;’p:;:epa ora 21.10.2025 | BuGmmorexa LIOK
_ P 22.10.2025 https://m.edso0.ru/863cd65e
00BEKTOBY
Merto1bl M3y4YeHUsl )KUBOM
IIPUPOIBI: ONHMCAHHE.
IIpakTuyeckas pabora
Nel «O
y aCT;TSJI;:II;:ITdJ;eEHe ¢ 22.10.2025 | BuGmnoreka LIOK
p 23.10.2025 https://m.edso00.ru/863cd866

’KMBOTHBIMH KJICTKaMHU:
TOoMara 1 ap0y3a
(HatypanbHbIE
npemnaparsl), HH}py30puu



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd866

Ty(eIbKH U THIPHI
(roToBbIE
MUKpOIpernaparsl) ¢
MTOMOIIIBIO JIYTIBI U
CBETOBOTO MHUKPOCKOTIa»

DKCIIEpUMEHT B

15 HOTOMIHCCKIX 28.10.2025 bubnmoreka [JOK
29.10.2025 https://m.edsoo.ru/863cca60
HCCIICTIOBAHUSX
[IpakTnueckoe
16 3aHsaTueNe2 BrmsiHue 29.10.2025 bubmorexa [IOK
CBETa Ha pPa3BUTHE 30.10.2025 https://m.edsoo.ru/863cca60
JIUCTHEB JTyKa
17 Onucanue pe3ysbTaToOB 05.11.2025 bubnuroreka [JOK
HUCCIIEI0BAaHUNA 06.11.205 https://m.edso0.ru/863cca60
[IpakTuueckoe 3aHsTHE
18 Ne3. CocraBnenue 11.11.2025
rpauKOB HCCIEA0OBAHUI 06.11.2025
U Iarpamm
’ Eiaxgnqecxoe SaH}iTI/IC 12.11.2025
o4, OnmcaTeNbHbIN 12112025
MeToJ1. Onucanue 1BeTKa
20 oHsTie 06 opraIAMe 25.11.2025 bubmuoreka [JOK
P 13.12.2025 https://m.edsoo.ru/863cdb36
IIpakTueckoe
26.11.2025
21 3ansaTueNe4 Pabora ¢ 96.11.2025

OHOJIOTUYECKOU



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cdb36

TEPMHHOJIOTUEN

b
o | o Bzgzqfeim’le 02.12.2025 | BuGamoreka LIOK
PHDOPRLA . 27.11.2025 https://m.edsoo.ru/863cd3de
HCCCI0BaHUI
[uTonorusa — Hayka o
kietke. JlabopaTopHas
pabora Ne2 «M3yuenue
’s KHGZOEOKOMI;Z :Iemy“ 03.12.2025 BuGnnorexa [IOK
AV TOA YT 03.12.2025 https://m.edsoo.ru/863cddde
MHUKpPOCKOTIOM (Ha
MIpUMEPE CaMOCTOSTEIIHHO
MIPUTOTOBJICHHOTO
MHKpOIIpernapara)y»
24 Kitetka - ocHOBHas 09.12.2025 bubnuoreka [JOK
€IMHUIIA )KUBOTO 04.12.2025 https://m.edso0.ru/863cca60
o5 PasHOOGAHE KIETOK 10.12.2025 bubnuoreka [JOK
P 10.12.2025 https://m.edso0.ru/863cca60
JlaGopaTtopHnas pabota
26 Ne3. M3zyuenue KJI€TOK IO 16.12.2025
TOTOBBIM 11.12.2025
MHKpOIIpernaparam
17.12.2025
27 KontponbHas padoTa 17.12.2025
)8 KuznenesaTenbHOCTh 23.12.2025 bubmuoreka [JOK
OpraHU3MOB 18.12.2025 https://m.edsoo.ru/863ce568
29 Paznoobpaszue 24.12.2025 bu6mmoreka [JOK



https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ce568

OpPraHu3MOB U UX 24.12.2025 https://m.edsoo.ru/863ce8ec
KJIacCU(UKAITHUS.
«O3HaKOMIICHHE C
MPUHIAIAMA
CHCTEMAaTHKH
OpPTaHU3MOB»
Mmuoroo6pasue u
20 31;:2:;‘; Oomaconerie 20.12.2025 | BuGmnoreka [IOK
p ] 25.12.2025 https://m.edsoo.ru/863cca60
C MPUHIATIAMHA
CHCTEMATHKH
31 Knaccudukarus 13.01.2026 bubnmorexa [JOK
pacTeHuit 14.01.2026 https://m.edso0.ru/863cca60
OO6mras xapakTepucTuKa
39 3yKapHuOTOB. 14.01.2026 bubnurorexa [JOK
XapakTepucTuka 15.01.2026 https://m.edso0.ru/863cca60
pacTeHui
33 XapakTeprucTUKa 20.01.2026 bubnuroreka [JOK
KUBOTHBIX 21.01.2026 https://m.edsoo.ru/863ce8ec
21.01.2026
34 XapakTepucTuka rpuooB 99 01.26
27.01.2026 bu6mmoreka [JOK
35 lpasmia cGopa rprdos 28.01.2026 https://m.edsoo.ru/863cea68
28.01.2026
36 KonTponsHas pabota 99.01.2026
37 Msoroo6pasue 6akTepuii 03.02.2026 bubnuoreka [IOK



https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68

U BUPYCOB 04.02.2026 https://m.edsoo.ru/863cec3e
04.02.2026 bubmuoreka [JOK
38 C 0
PeIpt ODHTAIA 05.02.2026 https://m.edsoo.ru/863cca60
B
o | . gf::ﬁ:ﬁ:ime 10.02.2026 | BuGmmorexa [IOK
11.02.2026 https://m.edsoo.ru/863cca60
OpraHUu3MbI
40 BoHas coea oBHTaHMS 11.02.2026 bubmmoreka [JOK
A pest 12.02.2026 https://m.edsoo.ru/863cca60
41 Hazemnas cpena 17.02.2026 bubmorexa [IOK
oOuTaHus 18.02.2026 https://m.edsoo.ru/863cca60
42 Buonoruveckune puT™MBI y 18.02.2026 bubnmorexa [JOK
pacTeHU U KUBOTHBIX 19.02.2026 https://m.edso0.ru/863cca60
[TouBenHas cpena
00HWTaHUS OPraHU3MOB.
[IpakTuueckas padoTa
43 Ne5 «BrisgBnenue 03.03.2026 bubnuoreka LJOK
MIPUCTIOCOOIECHUI 04.03.2026 https://m.edsoo.ru/863cedba
OpPraHu3MOB K cpeJie
obutanus (Ha
KOHKPETHBIX MPUMEPAx)»
I1 0
1 ) p:;‘;;‘;‘;’o ;Izlim:: . 04.03.2026 bubnuoreka [IOK
P pel 05.03.2026 https://m.edsoo.ru/863cca60
oOuTaHMsI.
45 OpraHu3msl Kak cpeaa 10.03.2026 bubnuoreka [IOK
obuTtaHus 11.03.2026 https://m.edso0.ru/863cf684
46 [Tapa3uTusM y pacteHuit 11.03.2026



https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cedba
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cf684

U JXKUBOTHBIX

12.-3.2026

47 Ce30HHBIC H3MCHCHHSI B 17.03.2026 bubmmoreka [JOK
KHU3HU OPTaHU3MOB 18.03.2026 https://m.edsoo.ru/863cf508
48 KoHnTponsHas padora 18.03.2026
[Tonatue o npupoaHOM
0 .
49 ](:303(2)11/11;/[1(6)2:;:1/1 24.03.2026 bubnmoreka [JOK
19.03.2026 https://m.edsoo.ru/863cf684
OpPraHU3MOB B
MIPUPOTHBIX COOOIITECTBAX
50 Bumosas ctpykrypa 25.03.2026 bubnunoreka [IOK
coo0IIecTBa 25.03.2026 https://m.edsoo.ru/863cca60
51 [Tumessie cBSI3U B 31.03.2026 bubnmorexa [JOK
MIPUPOTHBIX COOOIITECTBAX 26.03.2026 https://m.edso0.ru/863cf7e2
PaznooOpaszue
59 MIPUPOJTHBIX COOOIIECTB. 01.04.2026 bubnuroreka [JOK
[Ipuponansie coobOiecTBa 01.04.2026 https://m.edso0.ru/863cfb20
03€ep U MPYA0B
53 [Ipupoaubie cooOmecTBa 14.04.2026 bubnuroreka [JOK
JIYTOB 02.04.2026 https://m.edso0.ru/863cca60
54 [Ipupoanbie cooOIecTBa 15.04.2026 bubnrorexa [JOK
JIECOB 15.04.2026 https://m.edsoo.ru/863cca60
21.04.2026
55 KontponbHas padoTa 16.04.2026
nu
56 coccf6y CZTCBTZI;HII:II:: OTJINYHUE 22.04.2026 bubmmorexa [JOK
. ’ 22.042025 https://m.edso0.ru/863cfd3c

OT IPUPOHBIX



https://m.edsoo.ru/863cf508
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cooOmiecTB
Jlaboparopnas paboTa
Ned «3yuenue
HCKYCCTBEHHBIX
COOOIIECTB U UX
oburarenel (Ha mpumepe
aKBapuyMma u Jp.)»

57 HckyccTBeHHBIC 28.04.2026 bubnunorexa [IOK
co00IIeCcTBA JIECOTTAPKU 23.04.2026 https://m.edsoo.ru/863cca60
29.04.2026
58 OcobenHoctr 29.04.2026 bubnmoreka [JOK
arpocoo01ecTBa https://m.edso0.ru/863ccat0
59 [TpupoaHbIe 30HEI. 05.05.2026 bubnurorexa [JOK
Tpornuueckue eca 30.04.2026 https://m.edso0.ru/863cca60
50 [IpupoaHbIe 30HEI. 06.05.2026 bubnuroreka [JOK
[TycTeiHM 1 cTETH. 06.05.2026 https://m.edsoo.ru/863cfeea
61 CMmelanabeie U 12.05.2026 bubnuoreka [JOK
IIMPOKOJIMCTBEHHBIC JIeca 07.05.2026 https://m.edso0.ru/863cca60
. 13.05.2026
62 [Ipuponnsie 30Hb1. Taiira. 13.05.2026
63 ApKTHYecKast MyCThIHS. 19.05.2026 bubnunoreka [JOK
Tynnpa 14.05.2026 https://m.edsoo.ru/863cca60
64 Brusiaue yenoBeka Ha 20.05.2026 bubmuoreka [JOK
KUBYIO IIPUPOLY. 20.05.2026 https://m.edso0.ru/863d0340



https://m.edsoo.ru/863cca60
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https://m.edsoo.ru/863cfeea
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DKOJIOTHYECKHE
npo6semsl 6ruochepsl
65 3arps;3HEHHUE CPE/Ibl. 1 26.05.2026 bubmuoreka [IOK
Hcromenue pecypcon 21.05.2026 https://m.edso0.ru/863d0340
O .
66 oipiﬁiifﬁﬁfi i . 27.05.2026 | BuGmorexa [JOK
P PHpoA 27.05.2026 https://m.edso0.ru/863d064c
TEPPUTOPUHT
Pa3Benenue BuoB B bu6moreka [IOK
67 28.05.2026
HeBose.KpacHas kaura 1 https://m.edso0.ru/863cca60
68 KonTtponsHas pabora 1
OBIIEE KOJIMYECTBO
68 10

YACOB II10 ITPOTPAMME
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6 KIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yUYEeHUsS o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl

1 Boranuka — Hayka o 1 01.09.25 bubmmoreka [JOK
pacTeHHSIX 02.09.25 https://m.edsoo.ru/863d0af2
M 0 78

, Og";"e"npzzﬁzlf;‘”e‘{““ . 03.09.25 BuGnnorexa [JOK

B . P 04.09.25 https://m.eds00.ru/863d0c82

PCTCHHIA.

3 Hwuzme u Beicime 1 08.09.25 bu6morexa [IOK
pacTeHus 09.09.25 https://m.edso0.ru/863d0de0

4 OO01ye TPHUHITUTIBT 1 10.09.25 bubnuroreka [JOK
CTPOCHHS KIICTKH 11.09.25 https://m.edsoo.ru/863d0fde
XUMHUYECKUN COCTaB
kietku. JlabopaTopHas

5 pabota «O6HapyxeHHE 1 0.5 15.09.25
HEOPraHUYECKUX U ' 16.09.25
OpPraHUYECKUX BEILIECTB B
pacTeHumn»
JlaGopaTtopHas pabota

5 IImacTunel B KIIeTKax ! 17.09.25
TOMAaTOB, IIIMIIOBHHUKA, ! 18.09.25
psAOUHBI

7 PacturenbHbIC TKAHU, HX 1 0.5 22.09.25 bu6mmoreka [JOK



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde

¢bynkuuu. JlabopatopHas 23.09.25 https://m.edsoo.ru/863d115a
pabota «M3yuenue

CTPOCHHUS PACTUTEIBHBIX

TKaHeH (MCTIOJIb30BaHNE

MUKPOIMPENapaToB)»

3 XUMHUYECKUH COCTaB 24.09.25 bubmmorexa [IOK
KIICTKH 25.09.25 https://m.edsoo.ru/863d12ae
JlabopaTtopHnast pabota

9 Habmoienne opranouioB 05 29.09.25 bubmuoreka [JOK
KJIETKH Ha TOTOBBIX ' 30.09.25 https://m.edsoo.ru/863d3cca
MHUKpOIpenaparax
X

L0 Kﬂ:izzﬂg‘g;z:{:?zm 01.10.25 BuGnnorexa [JOK

' HHECTE: 02.10.25 https://m.eds00.ru/863d1402
PaznpaxumMocTsb.
1 I T—— 13.10.25 bu6mmoreka [IOK
14.10.25 https://m.edsoo.ru/863d2fh4
KoHnTposbHas padora «

12 Crpoenue u 15.10.25
JKU3HENEATEIHHOCTD 16.10.25
KIICTKID
Oco0

13 @COKCI;I;OC:T;‘;Z:‘:II;; " 20.10.25 Bu6miorexa [[OK

YHIIHH P 21.10.25 https://m.edsoo.ru/863d2fh4
KIIETKH

14 Onucanue pa3HbIX TKaHEH 22.10.25 bubnuoreka [IOK
pacTeHui 23.10.25 https://m.edsoo.ru/863d2fb4

15 YBenuuuTenbHbIe 27.10.25 bubnuoreka [JOK



https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d2fb4

npubopsl. OTKpbITHE 28.10.25 https://m.edsoo.ru/863d2fb4
MHUKpOCKOTa. (U3 UCTOPUH
HayKH)
16 ObraEL haCTCH 29.10.25 bubnmoreka [JOK
' P P 30.10.25 https://m.edso0o.ru/863d2fb4
. 0O6061eHne o 0o1IUM 05.11.95
anHumzaM CTPOCHUS 06.11.25
pacTeHHi
18 CTD0GHIE COMSH 10.11.25 bubmuorexa [JOK
P 11.11.25 https://m. eds00.ru/863d2fba
Crpoenue ceMsH.
. H;gop:TozHcaﬂ EZ6OT3 12.11.25
«M3ydenue crpoeHus 13.11.25
CEMsIH OJTHOJIOJIBHBIX U
TBYIOJIBHBIX PACTCHUI)
) JOIa6opaTopHaﬂ za60Ta. 94.11.25
MUCaHUE PACTCHUS TI0 95 11.25
TUTaHy.
91 Bunonsmenenue kopHed u 26.11.25 bubnuoreka [JOK
THUITBI KOPHEBOM CHCTEMBI 27.11.25 https://m.edsoo0.ru/863d197a
) lgpaxmqecxaa paboTa . 01.12.95
TEpXKHEBasi © MOUYCOBaTas 02.12.95
KOPHEBbIC CUCTEMBI
93 KopHueBoil uexsiuk u 03.12.25 bubnuoreka [IOK
KOPHEBBIE BOJIOCKU 04.12.25 https://m.edso0.ru/863d2fb4
24 Bunousmenenus kopHei 08.12.25



https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d2fb4

09.12.25

[ToGer. PazuTtHe nmobera
u3 nouku. JlabopaTopHas
pabota «M3yuenue

25 CTPOEHUSI BEr€TaTUBHBIX U 0.5 10.12.25 bubmmorexa [TOK
P ' 11.12.25 https://m.edso0.ru/863d1c90
TCHEePAaTUBHBIX MOYEK (Ha
MIpUMEpPEe CUPEHH, TOTTOJIS
U APYTUX PaCTeHUM )»
26 CrpoeHnne movyek pacTeHui 15.12.25 bubamorexa [JOK
P P 16.12.25 https://m. edsoo.ru/863d2fba
Crpoenue cteds.
JlaGopaTtopHnas pabota
P
. ;‘mic?ciafjiizm os 17.12.25 Bubnmorexa [IOK
P ' 18.12.25 https://m.edsoo.ru/863d28ca
CTPOCHUS BETKH JIepeBa
(Ha TOTOBOM
MUKPOIIPETIapare )y
08 BuyTpeHHee cTpoeHue 22.12.25 bubnuroreka [JOK
BETKH JIepeBa 23.12.25 https://m.edsoo.ru/863d2fb4
Bueminee u BHyTpeHHEE
CTPOCHUE JIUCTA.
JlaGopaTtopHas pabota
29 «O3HaKOMIICHHE C 05 24.12.25 bubmuoreka [JOK
BHEIIHUM CTPOCHHUEM ' 25.12.25 https://m.edsoo0.ru/863d1e98

JIUCTHCB U
JIMCTOPACIIOJIOKCHUEM (Ha
KOMHATHBIX paCTeHI/IHX)».



https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d1e98

29.12.25

30 KoHnTtponsHas padora 30.12.25
31 CTpoeHune KOKHUIIBI JIUCTA 12.01.26 bubmorexa LHOK
P 1 13.01.26 https://m.edsoo.ru/863d2fb4
Bunousmenenus nmo6eros.
JIab 0
32 <<IZCE§:TZE:2:I: 2T022HI/M 0.5 14.01.26 bubnmorexa LOK
g P ' 15.01.26 https://m.edso0.ru/863d2c08
KOpPHEBHIIA, KITyOHS,
JTYKOBHIIBD)

33 JlaboparopHas paboTa . 1 19.01.26 bubnmoreka [JOK
Crpoenue kiyoHEH 20.01.26 https://m.edsoo.ru/863d2fh4
Crpoenue u pazHooOpasue

34 1BeTKOB. JlabopaTopHas 05 21.01.26 bubnuroreka [JOK
paborta «3yuenue ' 22.01.26 https://m.edso0.ru/863d3842
CTPOCHUS IIBETKOBY»

35 CToocHie HBCTKA 26.01.26 bu6mmoreka [IOK

P t 27.01.26 https://m.edsoo.ru/863d2fb4

36 ConBerus 28.01.26 bubnuoreka [JOK

t 29.01.26 https://m.edsoo.ru/863d2fb4
Cougetust. JlaboparopHas

37 pabota «O3HaKOMJIEHHUE C 0.5 02.02.26 bubnuoreka [IOK
pPa3IMYHBIMU TUTIAMU ' 03.02.26 https://m.edso0.ru/863d3842
COILIBETUI

38 [Tnone1, ux pazHooOpaszue 04.02.26 bubnunoreka [JOK
U TIpUpoaHas QyHKIUSA 05.02.26 https://m.edsoo0.ru/863d3b4e

39 Knaccudukarus mioaos 09.02.26 bu6mmoreka [JOK



https://m.edsoo.ru/863d2fb4
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10.02.26 https://m.edsoo.ru/863d2fh4
11.02.26 bubmuoreka [JOK
4
0 ObMeH BelliecTs B nIoAax 12.02.26 https://m.edsoo.ru/863d2fb4
41 Pacrmipocrpanenue mioa0B 16.02.26 bubnmoreka [JOK
Y CeMSH B TIpUPOJIe 17.02.26 https://m.edsoo.ru/863d3b4e
4 OOMeEH BelecTB y 18.02.26 bubmmoreka [JOK
pacTeHHi 19.02.26 https://m.edso0.ru/863d2550
43 MuHepanbHOE TUTaHuE 02.03.26 bubmorexa [IOK
pPacCTCHHIA. 03.03.26 https://m.edso0.ru/863d1b00
04.03.26 bubmuorexa [JOK
44 Y106
AODPEHHA 05.03.26 https://m.edsoo.ru/863d2fh4
doTocHHTES.
[IpakTrueckas padoTa
45 «Habnrorenue mporecca 05 10.03.26 bubnurorexa [JOK
BBIJICJICHUS] KUCJIOpOa Ha ' 10.03.26 https://m.edso0.ru/863d2028
CBETY aKBapUyMHBIMHU
pacTeHUSIMI
P e
45 H"f;bo:;:j;;f B 11.03.26 Bu6miorexa [OK
Prpos 12.03.26 https://m.edso0.ru/863d2028
YeoBeKa
47 I'uppononuka u 16.03.26 bubnunoreka [JOK
a’pOITOHUKA 17.03.26 https://m.edsoo.ru/863d2fh4
JIpIXaHue KOpHS.
48 JlaGoparopHas paboTa 0.5 18.03.26 bubnuoreka [IOK
«H3yuenue posn ' 19.03.26 https://m.edsoo.ru/863d21c2

PBIXJICHUSA I JbIXaHUA
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KOpHEW»

Jluct u crebeib Kak

49 OpraHbl JbIXaHUSI. 23.03.26 bubmmoreka [IOK
Brienenue y pacteHuit. 24.03.26 https://m.edsoo.ru/863d2320
JIucronan
TpaHcopT BEIECTB B
pacrenun. [Ipakrnueckas

50 pabota «BrisiBIeHUE 05 25.04.36 bubmmoreka [JOK
TIepEABUKEHUS BOJIBI U ' 26.03.26 https://m.edso0.ru/863d2c08
MHUHEPATbHBIX BEIIECTB IO
JPEBECHUHE)

KonTtponsHas padbota
«CtpoeHue u
51 )I(I/ISEICILCSITCJ'IBHOCTB 30.03.26
31.03.26
PacTUTEILHOTO
OpraHu3May
Pe3epBHbIit ypok.
O60011eHne 3HaHUuM 0
52 CTpoeIIJ{lHI/I u 01.04.26
02.04.26
KHU3HEICATEIILHOCTH
PacTUTEIILHOTO OpraHU3Ma

53 / Beepoccuiickas 13.04.26
poBepoyHas padbora 14.04.26
[Ipopactanue ceMsH.

y Of[pzﬂe_]]eHI/Ie senonni 05 15.03.26 bubmuoreka [JOK

' 16.04.26 https://m.edsoo.ru/863d3cca

npopacTaHusa CCMsIH.



https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3cca

[IpakTtuyeckas pabora
«OrnpeneneHne BCX0XKeCTU

55 20.04.26
CEMSH KXJII)TypHI)IX 1 21.04.26
PaCTCHHIA U TIOCEB UX B
TPYHTY.
Pocr n pazsutne pacreHus.
[IpakTnueckas pabora
«HaOntonenue 3a poctom u
56 pa3BUTHEM I[BETKOBOTO 05 22.04.26 bubnmorexa [JOK
pacTeHHsI B KOMHATHBIX ' 23.04.26 https://m.edsoo.ru/863d2fb4
YCIIOBUSAX (Ha mpUMepe
(haconm WM MOCEBHOTO
ropoxa)»
27.04.26 bu6mmoreka [IOK
> AKu3HeHHbIC popMbl 28.04.26 https://m.edsoo.ru/863d2fb4
Bxnan oreuectse
o8 K;IH SX]TS ;3 T:H’:I‘:HX 29.04.26 Bu6miorexa [OK
yi yi . 30.04.26 https://m.edsoo.ru/863d2fb4
pa3BUTHS pacTECHUIA
59 Pa3mHOKeHUEe pacTeHHH U 04.05.26 bubnuroreka [JOK
€ro 3Ha4CHHUE 05.05.26 https://m.edsoo.ru/863d2fh4
60 Onbuienue. /[BoiiHoe 06.05.26 bubnunoreka [JOK
OTUIOJIOTBOPEHHUE 07.05.26 https://m.edso0.ru/863d3842
61 O6pazoBaHue MIOA0B U 12.05.26 bubnnoreka [JOK
CEeMSH 12.05.26 https://m.edso0.ru/863d39c8
62 BereratusHoe 0.5 13.05.26 bubmuoreka [JOK
Pa3MHO>KEHHE PACTEHUH. ' 14.05.26 https://m.edsoo.ru/863d34d2



https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d2fb4
https://m.edsoo.ru/863d2fb4
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63

[IpakTtuyeckas pabora
«OBnageHue npuémMamu
BEreTaTUBHOTO
Pa3MHOKEHMS PaCTCHUN
(uepenkoBaHue OOETOB,
YepEHKOBAHHUE JIUCTHEB U
Jpyrue) Ha mpumepe
KOMHAaTHBIX PACTCHHUU
(TpameckaHIIus, CEHIIOJHS,
OeroHus, caHceBbepa 1
JIPYTUE PACTCHHUS )»

18.05.26
19.05.26

64

Bpewms nocanku pacreHnii
U UX YKOPEHEHHUE

20.05.26
21.05.26

65

O06001IeHnEe CBEAEHUE O
pacTeHHSIX

25.05.26
26.05.26

66

KonTtponsHas paborta

27.05.26
28.05.26

67-
68

Pe3epBHbII ypok

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68
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7 KIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoanunie Tpakruyeckue U3y4YeHus o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl

1 MHuoroo0pa3ue opranu3MoB 1 01.09.2025 bubmuoreka [JOK
Y UX KJIACCU(PUKAIUS 01.09.2025 https://m.edsoo.ru/863d4314

) Cuctemarika pactemsit 1 08.09.2025 bubnmorexa [JOK

08.09.2025 https://m.edsoo.ru/863d449a

Husmme pacrenus. OOmas
XapaKTEPUCTHKA BOJIOPOCIEH.
JlaGopaTtopHnas pabota

3 «M3yueHue cTpoeHUs 1 05 15.09.2025 bubnurorexa [JOK
OJHOKJIETOYHBIX BOJOPOCIEH ' 15.09.2025 https://m.edsoo.ru/863d46a2
(Ha mpumepe
XJIAMHJIOMOHA/IBI 1
XJIOPEJLTBI )»
Husmue pacrenus. 3enensie
Bogopociu. [IpakTuueckas

4 pabota «M3ydeHue crpoeHus 1 05 22.09.2025 bubnroreka [JOK
MHOTOKJIETOYHBIX HUTYATBIX ' 22.09.2025 https://m.edso0.ru/863d4832
BOJIOpOCIIeH (Ha puMepe
CIIHUPOTHUPHI U YIIOTPUKCA))»

5 Husmue pacrenus. bypslie u N 29.09.2025 bubnuoreka [IOK
KpacHbI€ BOJOPOCIN 29.09.2025 https://m.edsoo.ru/863d499a



https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
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https://m.edsoo.ru/863d499a

13.10.2025

bu6mmoreka [IOK

6 Beictine croposbie pactettits 13.10.2025 https://m.edso0.ru/863d4fc6
OO01as xapakTepuCcTUKa U
CTPOCHUE MXOB.

7 [TpakTudeckas padbora 0.5 20.10.2025 bubnmoreka [JOK
«M3ydeHne BHEITHETO ' 20.10.2025 https://m.edso0.ru/863d4b02
CTPOEHUS MXOB (Ha MECTHBIX
BHJIaX)»

A ﬂ::j: Ef;;;:;e“;m' Pours 27.10.2025 | Bubmmorexa LIOK

27.10.2025 https://m.edsoo.ru/863d4e5e
NESITEIILHOCTH YeJIOBEKa

9 OO0mmas XxapakTeprucTHKa 01.11.2025 bubnmorexa [JOK
ManoOPOTHUKOOOPA3HBIX 01.11.2025 https://m.edsoo.ru/863d4fc6
OcoOeHHOCTH CTPOCHHS U
KHU3HEICATSIILHOCTH
IJIAyHOB, XBOIIEH U

10 MAIIOPOTHHUKOB. 0.5 10.11.2025 bubnuroreka [JOK
[IpakTnueckas pabora ' 10.11.2025 https://m.edso0.ru/863d512e
«/3ydenue BHEUITHETO
CTPOCHUS TAMIOPOTHUKA WU
XBOIIA»

Pa3MHOXeHHE U TTUKIT
pa3BUTHS

1 NaroOpPOTHUKOOOPA3HBIX. 24.11.2025 bubnuoreka [IOK
3HaueHue 24.11.2025 https://m.edso0.ru/863d5282

HaHOpOTHI/IKOO6pa3HBIX B
IpUPOAC U KU3HU YCIIOBCKA



https://m.edsoo.ru/863d4fc6
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OOm1ast xapakTepuCTUKA
XBOMHBIX PaCTCHUM.
[IpakTuyeckas padora
«3y4yeHne BHELIHETO

01.12.2025

bu6mmorexa [IOK

12
CTPOCHIA BETOK, XBOH, 0.5 01.12.2025 https://m.edsoo.ru/863d55a2
IIMIIEK ¥ CEMSIH
rOJIOCEMEHHBIX pacTeHui (Ha
MIpUMeEpE €T, COCHBI KT
JIUCTBEHHUIIBI )»
13 3Ha4YeHne XBOWHBIX PACTCHUI 08.12.2025 bubmorexa [IOK
B MIPUPOJIC U )KU3HU YeIOBEKa 08.12.2025 https://m.edso0.ru/863d5714
Oco0eHHOCTH CTPOEHHS U
KHU3HEICATSIILHOCTH
MTOKPBITOCEMEHHBIX
14 aCII“)eHI/Iﬁ ITpakTHueckas 0.5 15.12.2025 bubmorera [IOK
p P ' 15.12.2025 https://m.edso0.ru/863d5868
pabota «/3y4yeHune BHEUTHETO
CTPOCHHUS TIOKPBITOCEMEHHBIX
pacTeHui»
Knaccudukanus u nukia
15 a3BI/ITI/(115)[ HOI];[ I)ITOZIGMCHHBIX 22.12.2025 bubmorexa HOK
p = p 22.12.2025 https://m.edsoo.ru/863d5a02
pacteHuit
CewmelicTBa Ki1acca Bubmmoreka [JOK
aBynounbHeie. IIpakTideckas https://m.edsoo.ru/863d5b88
16 pabora «/3y4eHne 0.5 29.12.2025 | https://m.edsoo.ru/863d5dae
IIPU3HAKOB IPEACTABUTENIEH ' 29.12.2025 https://m.edso0.ru/863d5f20

cemeiict: KpecrornseTHsle
(Kamyctusie), Po3onBeTHbIe

https://m.edso0.ru/863d607¢e
https://m.edso0.ru/863d61e6



https://m.edsoo.ru/863d55a2
https://m.edsoo.ru/863d5714
https://m.edsoo.ru/863d5868
https://m.edsoo.ru/863d5a02
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6

(Po3oBeIe) Ha TepOapHBIX U
HaTypaJIbHbIX 00pa3Lax»

CemelicTBa Ki1acca
nBynoibHbIe [IpakTiueckas
pabota «M3yuenue
MIPU3HAKOB IIPEICTABUTENIEH

bubmmoreka [{OK
https://m.edso0.ru/863d5b88

17 coMeiieTs: MOTELILKOBEL 05 12.01.2026 https://m.edso0.ru/863d5dae
(BoGossie), ITaciéroBbie 12.01.2026 https://m.edso0.ru/863d5f20
’ ’ https://m.eds00.ru/863d607e
CnoXHOLBETHbIE (ACTPOBBIC) https://m.eds00.ru/863d61e6
Ha repOapHBIX U
HaTypaJIbHbIX 00pa3uax»
XapakTepHbIe TPU3HAKHU
CEMEHCTB Kiacca Bu6mmoreka [JOK
oJHO0JbHEIE. [IpakTHyecKas https://m.edso0.ru/863d5b88
18 paboTa «3yuyeHune 0.5 19.01.2026 https://m.edsoo.ru/863d5dae
MIPU3HAKOB TIPEICTaBUTENCH ' 19.01.2026 https://m.edso0.ru/863d5f20
ceMeiicTs: JInneitaeie, 3maku https://m.eds00.ru/863d607e
(MSTIHKOBBIC) Ha repOapHbIX https://m.edso0.ru/863d61e6
Y HaTypaJIbHBIX 00pa3ax»
KynbTypHbIe npeicTaBUTEIH
19 CEeMENCTB 26.01.2026 bubmuoreka [JOK
IIOKPBITOCEMEHHBIX, UX 26.01.2026 https://m.edsoo.ru/863d634e
WCIIOJIb30BAHUE YETIOBEKOM
20 Ej&i?:;:;iiif;;sz;e 02.02.2026 bubmuoreka [JOK
02.20.2026 https://m.edsoo.ru/863d651a
3emuie
21 Oransl pa3BUTHS Ha3EMHBIX 09.02.2026 bubnuoreka [IOK



https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d634e
https://m.edsoo.ru/863d651a

pacTeHul OCHOBHBIX 09.02.2026 https://m.edso0.ru/863d668c
CUCTEMATUYECKUX IPYIIIL
29 Pactenus u cpena oOuTanusl. 16.02.2026 bubmmoreka [IOK
Okonorndeckue HaKTopsl 16.02.2026 https://m.edsoo.ru/863d67ea
P .
- C";CT“Tfm’aH"Z;Z:fii?;a 02.03.2026 | Bubnnoteka IOK
pyitypap 02.03.2026 https://m.edsoo.ru/863d695¢
cooOrecTBa
KynbeTypHbIE pacTeHHs U UX
24 ?(piziXO):Ii:HP;ec.TeHng 16.03.2026 bubmmorexa [IOK
YARTYD vp 16.03.2026 https://m.edso0.ru/863d6cc2
CCIIbCKOXO3ANCTBCHHBIX
yroauu
o5 Pacrenus ropona. 23.03.2026 bubnuroreka [JOK
JlekopaTuBHOE IBETOBOCTBO 23.03.2026 https://m.edso0.ru/863d6e2a
O
s | ]’B‘IC):HECI;‘;ITC“J;;BHOFO Mupa 30.03.2026 | BuGmuorexa LIOK
P 30.03.2026 https://m.edso0.ru/863d6f38
poBepoYHas padboTa
97 Bcepoccuiickas mpoBepoyHas 13.04.2026
pabota 13.04.2026
Bakrtepuu - nosiepHbIe
opranu3mbl. OOras
0 .
28 ii%i“jf:‘:::a . g;‘;:p““ os 20.04.2026 | Bubmuorexa LIOK
PATOPHAL P ' 20.04.2026 https://m.edso0.ru/863d75f0

«M3ydenue cTpoeHus
OakTepuii (Ha rOTOBBIX
MUKpOITpenaparax)»



https://m.edsoo.ru/863d668c
https://m.edsoo.ru/863d67ea
https://m.edsoo.ru/863d695c
https://m.edsoo.ru/863d6cc2
https://m.edsoo.ru/863d6e2a
https://m.edsoo.ru/863d6f88
https://m.edsoo.ru/863d75f0

29 Ponw Gakrepwuii B mpupose u ! 27.04.2026 bubnmoreka [JOK
YKU3HU YEJIOBEKa 27.04.2026 https://m.edso0.ru/863d75f0
30 I'pubb1. O0Ias 1 04.05.2026 bubnunorexa LIOK
XapaKTepUCTHKA 04.05.2026 https://m.edso0.ru/863d70e6
HInsimoyHble rpUokI.
[IpakTnueckas pabora
n
31 znjy:zzieTZip;i};iqumx 1 05 18.05.2026 bubmuoreka [JOK
8 ' 18.05.2026 https://m.edsoo.ru/863d70e6
rpu0OB (UM U3yYEeHHE
NUISTIOYHBIX TPHOOB HA
MYJISDKAX)»
[InecHeBbIE U OPOKIKH.
[IpakTuueckas padoTa
N3yuenune ctpoe
2 Z sznle{:oqlgx (‘;A“”O . . os 25.05.2026 | BuGmuorexa LIOK
8 YKOP ' 25.05.2026 https://m.edso0.ru/863d72b2
MHOTOKJIETOYHBIX
(IEHUITMILT) TUIECHEBBIX
rpudoOB»
['puOsbI -mapa3uTsl pacTeHUH, bubnnoreka [JOK
33 1
JKUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863d72b2
JIMImaiHUKY - KOMIIJIEKCHBIE
34 opranu3msl. [IpakTuyeckas 1 05 bubnnoreka [JOK
paborta «3ydueHue cTpoeHus ' https://m.eds00.ru/863d7460
JIUIITAHHUKOBY
OBUIEE KOJIMYECTBO YACOB 34 6.5

I10 ITPOT'PAMME



https://m.edsoo.ru/863d75f0
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d72b2
https://m.edsoo.ru/863d7460

8 KUIIACC

KoaunuecTBO 4acoB

Ne Mara DJIeKTpOHHbIe I poBbIe
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/m Bcero H3yYeHUust o0pa3oBaTejibHbIE PecypChl
padoThI padoTsI
1 30010THS — HAyKa O 1 02.09.2025 | Bbubmmoreka [JOK
YKUBOTHBIX 02.09.2025 | https://m.edsoo0.ru/863d7744
, igiizzzﬂﬁz‘;foo I . 03.09.2025 | Bubmuorexa [IOK
i P 04.09.2025 | https://m.edso0.ru/863d78a2
KUBOTHOT'O MHpa
5 i;gii‘*:;imom . 09.09.2025 | BuGmorexa IJOK
A N 09.09.2025 | https://m.edsoo0.ru/863d7c26
KUBOTHOU KJICTKH
Tkanu *KUBOTHBIX. OpraHbl
Y CHCTEMBI OPTaHOB
. m;’j)‘figc if‘:)‘;i‘f:a” . . 10.09.2025 | Bu6mmorexa LIOK
P 8 ' 11.09.2025 | https://m.eds00.ru/863d7d98
10T MUKPOCKOTIOM TOTOBBIX
MUKPOIIPENIapaToB KIETOK
Y TKaHEW )KMBOTHBIX)
Omnopa u IBIWKCHHE
: mﬁi?i&iiiﬁ::ﬁ:iﬂ . . 16.09.2025 | Bubnnorexa LIOK
P ' 16.09.2025 | https://m.edsoo.ru/863d7fle
OpraHamMu OTopbI 1
JIBVDKEHUS Y )KHBOTHBIX)
6 [Intanue u nunieBapeHue y 1 17.09.2025 | bubaunoreka [{OK



https://m.edsoo.ru/863d7744
https://m.edsoo.ru/863d78a2
https://m.edsoo.ru/863d7c26
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863d7f1e

MPOCTEHIINX U 18.09.2025 | https://m.edso0.ru/863d809%a
0€CI103BOHOYHBIX

YKUBOTHBIX

[Iutanue u nuieBapeHue y

MMO3BOHOYHBIX KHBOTHBIX.

7 [IpakTudeckas pabora 05 23.09.2025 | bubmumoreka [IOK
«M3yyenue crocoboB ' 23.09.2025 | https://m.edsoo.ru/863d82ca
MOTJIOIICHUS TN Y
YKHUBOTHBIX)»

JIpIXaHHE KUBOTHBIX.

8 [IpakTnueckas pabora 0.5 24.09.2025 | bubmmoreka [IOK
«M3yuenue crocoOoB ' 25.09.2025 | https://m.edsoo.ru/863d84fa
JIBIXaHUS Y )KUBOTHBIX)

TpaHcnopT BelecTB y
0€CI03BOHOYHBIX
KHUBOTHBIX. [TpakTndeckas
9 paboTta <<O3HaII)(OMJ'IeHI/Ie c 0.5 80.09.2025 1 bubamorexa LIOK
' 30.09.2025 | https://m.edso0.ru/863d86c6
CHCTEMaMH OPraHOB
TPaHCIIOPTA BEUIECTB y
KUBOTHBIX)»

10 KposooOGparienue y 01.10.2025 | bubnuoreka [IOK
MO3BOHOYHBIX KHBOTHBIX 02.10.2025 | https://m.edsoo.ru/863d8856

11 Briienenue y )KMBOTHBIX 14.10.2025 | bubmmorexa LIOK

14.10.2025 | https://m.edso0.ru/863d89d2

12 IToxpoBsl TENA Y 0.5 15.10.2025 | bubaunoreka [{OK

KUBOTHBIX. [IpakTHueckas ' 16.10.2025 | https://m.edso0.ru/863d8d74



https://m.edsoo.ru/863d809a
https://m.edsoo.ru/863d82ca
https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d8856
https://m.edsoo.ru/863d89d2
https://m.edsoo.ru/863d8d74

paboTa «13yuenue
HIOKPOBOB TeJa 'y

YKUBOTHBIX)
3 iz‘;gj;:;iﬁ joii;y;’mm 21.10.2025 | BuGmorexa LIOK
21.10.2025 | https://m.edsoo.ru/863d8f9a
YKUBOTHBIX
14 Pazapaxxumocts u 22.10.2025 bu6morteka [IOK
[TOBEJIEHNE KUBOTHBIX 23.10.2025 https://m.edso0.ru/863d9260
DopMBbI pa3MHOKEHUS
KUBOTHEIX. [IpakTHueckas
15 | padora « choane s os 28.10.2025 | BuGmuorexa [IOK
' 28.10.2025 | https://m.edsoo0.ru/863d93b4
pa3BUTHE 3aPOIBIIIIA ITHIIBI
(Kypu1Ibl)»
16 PocT 1 pa3sBuUTHE XUBOTHBIX 29.10.2025 | - bubmuorexa LIOK
30.10.2025 | https://m.edsoo.ru/863d93b4
. S;;‘;ﬁ:j;qeme 05.11.2025 | BuGmorexa I[OK
06.11.2025 | https://m.edsoo.ru/863d9526
KaTeropyu >KHBOTHBIX
OO0mas XxapakTepHuCTHKa
MPOCTEUIIHX.
JlaGopaTtopHas pabota
18 «MccnemoBanue CTpoeHUS 0.5 11.11.2025 bu6mmoreka [JOK
UHY30pUH-TYDETbKH U ' 11.11.2025 | https://m.edsoo.ru/863d974c

HaOJIroeHue 3a eé
nepenBkeHueM. Msydenne
XEMOTAKCHCA»



https://m.edsoo.ru/863d8f9a
https://m.edsoo.ru/863d9260
https://m.edsoo.ru/863d93b4
https://m.edsoo.ru/863d93b4
https://m.edsoo.ru/863d9526
https://m.edsoo.ru/863d974c

19

JKryTukoHocusl u
WNndyzopun

12.11.2025
13.11.2025

bubmuoreka [IOK
https://m.eds00.ru/863d974c

20

Muoroo0bpa3ue
MpocTelnX. 3JHaueHHue
MIPOCTEMIINX B IIPUPOJE U
KU3HU YeJIOBEKa.
JlabopaTtopHnast pabota
«MHoroo0Opa3zue
MPOCTEHINX (Ha TOTOBBIX
npenapaTax)»

0.5

25.11.2025
25.11.2025

bu6moreka [IOK
https://m.eds00.ru/863d974c

21

OO01as XxapakTepucTuKa
KUIICYHOITIOJIOCTHBIX.
[IpakTrueckas padota
«MccnenoBanue cTpoeHus
MPECHOBOIHOM TUJIPBI U €€
nepeaBUKeHUs (IITKOJIbHBIN

aKBapHUYM )»

0.5

26.11.2025
27.11.2025

bu6moreka [IOK
https://m.edso0.ru/863d9a30

22

MHuoroo6pasue
KHUILIEYHOIOJIOCTHBIX.
3HayeHue
KHILIEYHOIIOJIOCTHBIX B
MIPUPOJIC U KU3HU
yenoBeka. [IpakTuueckas
paborta «VccnenoBanue
MUTaHUS TUAPHI NadHUSIMU
Y UKJIONaMH (IIKOJIbHBIN

aKBApUYM )»

0.5

02.12.2025
02.12.2025

bubnuoreka [JOK
https://m.edso0.ru/863d9ha2



https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d974c
https://m.edsoo.ru/863d9a30
https://m.edsoo.ru/863d9ba2

03.12.2025

bubmuoreka [IOK

23 Hepan. ILockite epsn 04.12.2025 | https://m.edso0.ru/863d9d50
[Tapa3utnueckue mIockue
yepBu. JlaboparopHas
pabota «M3yuenue

24 MIPUCTIOCOOICHUM 0.5 09.12.2025 | bubmmoreka [IOK
napasuTHYECKUX YepBei K ' 09.12.2025 | 11https://m.edsoo.ru/863da070
napasuTu3My (Ha TOTOBBIX
BIIQXKHBIX
MHKpOIIpernapaTax)

o5 Kpyrisie 4epit 10.12.2025 | bubmmoreka [[OK

11.12.2025 | https://m.edsoo.ru/863d9efe
KonbuaTsie uepsu.
[IpakTuueckas padoTa
«HccaenoBanue

26 BHYTPEHHETO CTPOCHUS 0.5 16.12.2025 | bubmuoreka [JOK
JI0KIEBOTO uepBs (Ha ' 16.12.2025 https://m.edso0.ru/863d9efe
TOTOBOM BJI&YKHOM
npernapare u
MUKpOIpernapare)»

97 OO01as XxapakTepucTuKa 17.12.2025 | bubmuoteka [IOK
YJICHUCTOHOTI'MX 18.12.2025 | https://m.edsoo.ru/863da3c?2
PakooOpa3Hsle.

28 OCO6eHI:{OCTI/I CTPOEHHMS U 23.12.2025 | bubamorexa LIOK

23.12.2025 | https://m.edsoo.ru/863da53e
KU3ZHEIEATEIILHOCTH
29 [TaykooOpas3Hsle. 24.12.2025 | bubnuoreka [IOK



https://m.edsoo.ru/863d9d50
https://m.edsoo.ru/863da070
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863da3c2
https://m.edsoo.ru/863da53e

OCOOeHHOCTH CTPOCHUS U
KUBHEACATCIIbHOCTHU

25.12.2025

https://m.edso0.ru/863da6a6

30

Hacexomebie. OcobennocTr
CTPOCHUS U
KU3HECACATCIIbHOCTH.
[IpakTnueckas pabora
«HMccnenoBanye BHEIIHETO
CTpOEHUSI HACEKOMOTO (Ha
IIpuMepe MaNCKOro )KykKa
WJIA IPYTUX KPYIHBIX
HaCEKOMBIX-BPEIUTEIICH )»

0.5

30.12.2025
30.12.2025

bu6moreka [IOK
https://m.edso0.ru/863da89a

31

HacexoMpIe ¢ HEITOJIHBIM
MIpEBpaICHUEM.
[IpakTuueckas padota
«O3HaKOMIICHHE C
pa3IMYHBIMU TUTIAMU
Pa3BUTHS HACEKOMBIX (Ha
puMepe KOJUICKITUH )»

0.5

13.01.2026
13.01.2026

bu6moreka [IOK
https://m.edso0.ru/863da89a

32

Hacexomsie ¢ mogHbIM
MIpeBpallEeHuEM

14.01.206
15.01.2026

bu6moreka [IOK
https://m.edso0.ru/863da89a

33

OOmas xapakTeprcTHKa
MOJUTIOCKOB. [IpakTiueckas
pabota «HccrnenoBanue
BHEIIHETr0 CTPOCHUS
PaKOBUH MPECHOBOIHBIX U
MOPCKHX MOJUTIOCKOB
(pakoBHUHBI 0€33y0KH,

0.5

20.01.2026
20.01.2026

bubmuoreka [{OK
https://m.edsoo.ru/863dab7e



https://m.edsoo.ru/863da6a6
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863da89a
https://m.edsoo.ru/863dab7e

IIEpJIOBUIIBL, IPYIOBUKA,
KaTYILKU U Jp.)»

34

Muoroo0bpa3ue
MOJUTIOCKOB. 3HAUCHHE
MOJUTIOCKOB B TIPHPOJIC U
JKA3HH YeJ0BeKa

21.01.2026
22.01.2026

bu6mmoreka [IOK
https://m.edso0.ru/863dacd?2

35

OO01as XxapakTeprucTUKa
XOPAOBBIX ) KUBOTHBIX

27.01.2026
27.01.2026

bu6morteka [IOK
https://m.edso0.ru/863dae44

36

OO01as XxapakTepucTuKa
prI0. IlpakTueckas padota
«HcciaenoBanue BHEITHETO
CTPOCHHS 1 0COOCHHOCTEH
TepeABHKEHUS PHIOBI (Ha
puMepe KUBOU PHIOBI B
OaHKe ¢ BOJION)»

0.5

28.01.2026
29.01.2026

bu6moreka [IOK
https://m.eds00.ru/863db010

37

Oco6eHHOCTH BHYTPEHHETO
CTPOEHUS U MPOLIECCOB
KU3ZHEJCSATEIILHOCTH PBIO.
JlaGopaTtopHnas pabota
«UccaenoBanue
BHYTPEHHETO CTPOCHUS
pBIOBI (Ha MpUMepe
TOTOBOTO BIJIAYKHOTO
npenapara)»

0.5

03.02.2026
03.02.2026

bu6moreka [IOK
https://m.edso0.ru/863dh010

38

XpsieBble U KOCTHbIE
PBIOBI

04.01.2026
05.02.2026

bu6mmoreka [JOK
https://m.edsoo.ru/863db16e



https://m.edsoo.ru/863dacd2
https://m.edsoo.ru/863dae44
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db16e

Muoroo6pasue pbIo.

39 3naucHue PEIG B IPUPOJE I 10.02.2026 | bubmmoreka [IOK
10.02.2026 | https://m.edsoo.ru/863db2ea

KU3HU YeJIOBEKa

40 OO6mras xapakTepucTuka 11.02.2026 | bubmmoreka [IOK
3€MHOBO/IHBIX 12.02.2026 | https://m.edsoo.ru/863db6be
Oco0eHHOCTH BHYTPEHHETO

41 CTPOEHHS U TPOIIECCOB 17.02.2026 | bubmmoreka [[OK
KHU3HEICATCIILHOCTH 17.02.2026 | https://m.edsoo.ru/863db6be
36MHOBOIHBIX.
Mmuoroo6pasue

4 36MHOBO/IHBIX M UX OXpaHa. 18.02.2026 | bubmmoreka [[OK
3HauyeHne 3eMHOBO/IHBIX B 19.02.2026 https://m.edsoo.ru/863dbala
MPHUPOJIC U )KU3HU YeJIOBEKa

43 OO6mras xapakTepucTuKa 03.03.2026 | bubmmoreka [JOK
MIPECMBIKAFOIIINXCS 03.03.2026 | https://m.edsoo.ru/863dbb78
OcoOeHHOCTH BHYTPEHHETO

44 CTPOCHHMS | MPOIIECCOB 04.03.2026 | bubamoreka [JOK
JKUZHENEATEIBHOCTH 05.03.2026 https://m.edso0.ru/863dbcc2
MIPECMBIKAFOIIIUXCS
MHuoroo6pasue

45 gz;z{f’;i‘zi‘f{’;": X 10.03.2026 | Bubmuorexa [JOK

10.03.2026 | https://m.edsoo.ru/863dbef2

MPECMBIKAFOIIUXCS B
MIPUPO/IC U )KU3HH YeTOBEKa

46 OO1as XxapakTepucTuKa 0.5 11.03.2026 | bubmuoteka [IOK
ntull. [Ipaktuyeckas ' 12.03.2026 https://m.edsoo.ru/863dclea



https://m.edsoo.ru/863db2ea
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863dba1a
https://m.edsoo.ru/863dbb78
https://m.edsoo.ru/863dbcc2
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pabora «VccnenoBanue
BHEIITHEr0 CTPOCHUS U
MEPbEBOTO MOKPOBA MTHUI]
(Ha mpuMepe yydena MmTHIl
1 Habopa MepheB:
KOHTYPHBIX, TyXOBBIX U

nyxa)»

Oco0eHHOCTH CTPOEHUS U
MPOIIECCOB

KU3HECACATCIIbHOCTH IITHUIL.

47 Moarmieckas pabora 0 17.03.2026 bu6moreka [IOK
p P -5 17.03.2026 | https://m.edsoo.ru/863dc352
«HccaenoBanue
0COOEHHOCTEN CKelleTa
IITUOBD»
48 gg::ﬂel{ze “TZH' 18.03.2026 | BuGmuorexa [IOK
HHPIC ABIICHIA B 19.03.2026 | https://m.eds00.ru/863dc62c
JKU3HU IITUL]
49 3HaYeHHE MITHI] B IIPUPOJIC 24.03.2026 | bubmmoreka [IOK
W KW3HU YeJIOBEKA 24.03.2026 https://m.edso0.ru/863dc8a2
50 coim;”;;f;fepm“a . 25.03.2026 | Bubmuorexa [[OK
pe 26.03.2026 https://m.edso0.ru/863dca3c
MIJICKOIIUTAKOIINX
Oco0eHHOCTH CTPOEHHS
61 Eﬁ‘;‘;ﬁfﬁf“& » . 31.03.2026 | BuGmorexa LIOK
P ceKait pabo ' 31.03.2026 https://m.edso0.ru/863dca3c

«Hccnenosanue
0COOEHHOCTEN CKeJieTa



https://m.edsoo.ru/863dc352
https://m.edsoo.ru/863dc62c
https://m.edsoo.ru/863dc8a2
https://m.edsoo.ru/863dca3c
https://m.edsoo.ru/863dca3c

MIJICKOITUTAIOII X

[Ipoueccer
KUZHEICATCIILHOCTH
MJICKOTIUTAOIIIUX.

59 [IpakTuyeckas pabora 0.5 01.04.2026 | bubmumoreka [IOK
«UccnenoBanue ' 02.04.2026 | https://m.edsoo.ru/863dccda
0CcoOeHHOCTEH 3yOHOM
CUCTEMBI
MJICKOTTUTAFOIIIX)

[ToBenenue

53 MJICKOTIUTAFOIITNX. 14.04.2026 bu6moreka [IOK
Pa3mHOXeHHE U pa3BUTHE 14.04.2026 | https://m.edsoo.ru/863dce9c
MJICKOTTMTAFOIIINX

54 Mmuoroo6pasue 15.04.2026 | bubmuoreka [JOK
MJICKOTUTAFOLIHX 16.04.2026 | https://m.edso0.ru/863dd374

- i‘;?;;:;;;“;i‘i?mmx 21.04.2026 | BuGmorexa LIOK

21.04.2026 | https://m.edsoo.ru/863dd4e6
YeJIoBeKa
O6o0maromuii ypok 1mo
teme «Ilo3BOHOYHBIE
56 ’KHUBOTHEIE» / 22.04.2026
. 23.04.2026
Bceepoccutickas
poBepoyHas padbora
PesepBHbIi ypok.
57 O6ogmalom}11/1p171 YPOK 1O 28.04.2026
28.04.2026

TEMC «CTpOCHI/Ie u



https://m.edsoo.ru/863dccda
https://m.edsoo.ru/863dce9c
https://m.edsoo.ru/863dd374
https://m.edsoo.ru/863dd4e6

KHU3HECATSILHOCTD
OpraHu3Ma >KUBOTHOTO» /
Bcepocculickas
poBepoYHas paboTa

58 DBOJIIOIIMOHHOE Pa3BUTHE 29.04.2026 | bubmmoreka [JOK
’KMBOTHOTO MHpa Ha 3emJie 30.04.2026 | https://m.edsoo.ru/863dd8ba
[TaneonToONIOTHS — HAyKa O
JIPEBHUX OOUTATEISIX

59 3emutn. [TpakTudeckas 0.5 05.05.2026 | Budmmoreka [JOK
paboTa «MccenoBanue ' 05.05.2026 | https://m.edsoo.ru/863dda2c
HCKOIIaeMBIX OCTAaTKOB
BBIMEPIIUX KUBOTHBIX)»

OCHOBHBIE ATanbl

50 3BOJIIOIIUA 06.05.2026 bu6moreka [IOK
0€eCI03BOHOYHBIX 07.05.2026 | https://m.edsoo.ru/863ddb94
KUBOTHBIX
OCHOBHBIE ATaITbI

61 SBOJIFOLAH ITO3BOHOYHBIX 12.05.2026 1 bubmmorexa LIOK

12.05.2026 | https://m.edso0.ru/863ddd60
KUBOTHBIX

62 JKuBoTHbIe U cpena 13.05.2026 bu6moreka [IOK
oOHuTaHUs 14.05.2026 | https://m.edso0.ru/863de058
[omynsuy >KUBOTHBIX, UX

63 XapakTepucTHKU. [IumeBbie 19.05.2026 | bubmuoteka [IOK
CBSI3U B IPUPOHOM 19.05.2026 | https://m.edsoo.ru/863delca
cooO1iecTBe

64 KuBOTHBIN MUp 20.05.2026 | bubnuoreka [IOK



https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863ddb94
https://m.edsoo.ru/863ddd60
https://m.edsoo.ru/863de058
https://m.edsoo.ru/863de1ca

MPUPOJIHBIX 30H 3eMIIU 21.05.2026 | https://m.edsoo.ru/863de6c0
65 Bo3saciicTBre uenoBeka Ha 1 26.05.2026 | bubmmoreka [IOK
’KMBOTHBIX B IPUPOJIE 26.05.2026 | https://m.edsoo.ru/863de846
66 CenbCcKOX03SIMCTBEHHBIE 27.05.2026 | bubmmoreka [JOK
KHBOTHEIE L 28.05.2026 | https://m.eds00.ru/863de9a4
o JKusotasle B ropoze. Mepsl Bu6morexa LIOK
COXPAHCHITL AHUPOTHOTO 1 https://m.edsoo.ru/863dec7e
MHUpa
PesepBHBIi ypoK.
O6o0maronuii ypok 1mo
68 1
Teme «CucreMaTu4ecKue
TPYIIIBI dKUBOTHBIX)
OBUIEE KOJIMYECTBO
68 115

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/863de6c0
https://m.edsoo.ru/863de846
https://m.edsoo.ru/863de9a4
https://m.edsoo.ru/863dec7e

9 KUIIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe LM poBbIe

Ne Jara
Tema ypoxa KonTposbHbie ITIpakTHYecKue o0pasoBaTebHbIe
n/n Bcero H3YYeHUs
padoThI padoTsI pecypchl
bu6moreka [IOK
1 H 1.09.202
AYKH O Hierionexe L 01.09.2025 | tps:/im.edsoo.ru/s63dries
YenoBek Kak 4acTh bubnuotexa [JOK
2 02.09.2025
TIPUPOJIBI 1 https://m.edso0.ru/863df354
bu6moreka [IOK
A .09.202
3 HTPOTOTeHES 1 08.09.2025 https://m.edso0.ru/863df354
Crpoenue u
. bu6moreka [IOK
4 RUMITICCICI cocTan 1 09.09.2025 https://m.edso0.ru/863df4a8
KIICTKH
Tumnbl TKaHEW OpraHu3Ma
yenoBeka. [Ipakruueckas
paboTa «3y4enune
bu6mmoreka [IOK
> MHKPOCKOHH%CF oro 1 0.5 15.09.2025 https://m.edso0.ru/863df606
CTPOCHUS TKaHel (Ha
TOTOBBIX
MUKpOIIperaparax)»
Oprasbl 1 CUCTEMBI
OpraHOB YEJIOBEKA.
bu6mmoreka [JOK
0 Mpaxriteckas pabota 1 0.5 16.09.2025 https://m.edso0.ru/863dfae8
«Pacno3HaBanue
OPraHOB U CHCTEM



https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8

OpraHoB 4eJioBeKa (110

TabnuIam)»
HepBHble kieTku. bubnuorexa [JOK

7 22.09.202
Peduekc. Penieniropbt 09.2025 https://m.edsoo0.ru/863dfdb8
HepsHnas cucrema

bu6moreka [IOK
23.09.202

8 Henopera, ee 3.09.2025 https://m.edsoo.ru/863dfc6e
OpraHu3aIys ¥ 3HAUCHUE
CrnuHHOM MO3T, €T0 bu6mmoreka [IOK

9 29.09.2025
cTpoeHHe ¥ QyHKIHH https://m.edso0.ru/863dffOc
T"onoBHOM MO3T, ero
CTpOeHHUE U (PYHKIUH.
[IpakTnueckas pabora bubnuoreka [JOK

10 «/3y4enune roJoBHOTO 0.5 30.09.3035 https://m.edso0.ru/863e00ba
MO3ra 4esoBeka (1o
MYJISDKAM )
BereraTtuBHas HepBHas bubnuorexa [JOK

1 cucrema 13.10.2025 https://m.edso0.ru/863e0682
HepBnas cucrema kax
€UHOE IIENI0E. bu6moreka [IOK

12 14.10.2025
Hapytiienust B pabote https://m.edso0.ru/863e0682
HEPBHOM CHUCTEMBI
DHAOKPUHHAS CUCTEMA bu6mmoreka [JOK

13 YesoBeKa 20.10.2025 https://m.edsoo.ru/863e098e
OcobenHoctu

14 peduexTopHOi 1 21.10.2025 bubmmorexa LIOK

I'YMOPAJIbHOM peryisiiun

https://m.edso0.ru/863e0c36



https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36

¢byHKIUE opraHu3mMa

15

CkelleT 4enoBeKa,
CTPOCHHUE €T0 OT/EIIOB U
¢bynkuuu. [IpakTrueckas
pabota «M3yuenue
CTpOeHus KocTel (Ha
MYJISIKaX)»

0.5

27.10.2025

bu6mmoreka [IOK
https://m.edso0.ru/863e10b4

16

Koctu, nx xumuaeckuit
cocTaB, CTpoeHHe. Tumnbl
kocrei. [Ipakrnueckas
pabota «MccnenoBanue
CBOMCTB KOCTH

0.5

28.10.2025

bu6moreka [IOK
https://m.edso0.ru/863e0d9e

17

Meiiednas cucrema
yenoBeka. [IpakTuyeckas
pabota «M3yyeHue
BIIMSIHUSL CTATUYECKOH U
JTMHAMHYECKON Harpy3Ku
Ha YTOMJIEHHE MBIIII)

0.5

01.11.2025

bu6moreka [IOK
https://m.edso0.ru/863e1398

18

Hapymenus onopHo-
JIBUTATEIILHOM CUCTEMBI

10.11.2025

bu6moreka [IOK
https://m.eds00.ru/863e15f0

19

[IpodunakTuka
TpaBMarusMma. [lepBas
MOMOIIIb TIPU TPaBMax
OTIOPHO-ABUTAaTEIBHOTO
anmapara. [Ipaktuueckas
pabota «Oka3zaHue
MIEPBOI MMOMOIIH TPU

0.5

11.11.2025

bubmuoreka [{OK
https://m.edso0.ru/863e15f0



https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0

MOBPEXKICHUU CKEJIETa U
MBIIIIDY

Buyrpennss cpena

bu6mmoreka [{OK

20 24.11.2025
OPTatiisma it ce https://m.edso0.ru/863e1712
GbyHKITIT
CocraB KpoBH.

JlabopaTtopHnas pabota
«3yueHne
bu6mmoteka [IOK

21 MHKPOCKOTTMYECKOTO 05 25.11.2025 httos://m.eds0o.ru/863e1712
CTPOEHUS KPOBH
YeJIoBeKa U JISTYITKH
(cpaBHEHUE)»

CBEpTHIBAHUE KPOBHU.
bu6mmoreka [IOK

22 [lepenuBanue KpoBH. 01.12.2025 httos://m.edsoo.ru/863e182a

['pynnel kpoBu
bu6mmoreka [IOK

23 NMMyHUTET U €ro BUABI 02.12.2025 https://m.eds00.ru/863e1942
Opransl
KpOBOOOpaIeHus bubnuorexa [JOK

24 08.12.2025
Crpoenwue u pabora https://m.edsoo0.ru/863e1d70
cepia
Cocynucras cucrema.

o5 [IpakTrueckas pabota 0.5 09.12.2025 bubnuoreka [JOK
«M3mepeHne KpoBSTHOTO https://m.edsoo.ru/863ele9c
TABJICHUSD)

26 Perynsauus 05 15.12.2025 bu6mmoreka [JOK



https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c

NESITEIbHOCTH CepALla U
cocynoB. IIpakTuueckas
pabota «Ornpeaenenue
IyJbca v yucia
CEPJICYHBIX COKpAIICHUI
B ITIOKO€ U IOCJIe
TI03UPOBAHHBIX
(bu3NYECKUX Harpy30K y
YeJI0BEKa»

https://m.eds00.ru/863e20d6

27

[Ipodunakruka
CEepACYHO-COCYMCTHIX
3a0onieBanuil. [lepBas
MOMOIIb TIPU
KPOBOTEUEHUSIX.
[IpakTuueckas padota
«ITepBasg momors npu
KPOBOTECUEHU»

0.5

16.12.2025

bu6mmoreka [IOK
https://m.eds00.ru/863e220c

28

JpIxaHue u ero
3HaueHune. OpraHsl
JIBIXaHUS

22.12.2025

bu6moreka [IOK
https://m.edso0.ru/863e231a

29

MexaHn3Mbl JbIXaHHUS.
Perynsuus npixanus
IIpakTuyeckas pabora
«M3mepenune o0xBara
IPYAHOU KJIETKU B
COCTOSIHUM BIOXa U
BBIJIOXa»

0.5

23.12.2025

bubmuoreka [JOK
https://m.edsoo.ru/863e25fe



https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e220c
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e25fe

3aboneBaHust OPraHoOB

bu6mmoreka [{OK
29.12.202
30 FIDIXQHILE 1 HX o 025 https://m.edsoo.ru/863e2aae
npoduiIakTHKa
Oxka3aHue nepBoit
MTOMOIITH TIPH
MTOPAKEHUH OPTraHOB
neixanus [Ipaktudaeckas
bu6moreka [IOK
1 12.202
3 padora «Onpezenetine 0.5 30 025 https://m.edsoo.ru/863e2e64
YaCTOTHI JIBIXAHHUS.
Binsiane pa3nuyuHbIx
(hakTOpOB HA YACTOTY
TIBIXQHHST»
32 Eﬁng{:: Eemef;m 12.01.2026 | Drommoreia LIOK
B DOAYICTHL. o https://m.edsoo.ru/863e2f9a
[Iutanue u ero 3HaueHUE
33 Opransl NUIIEBAPECHUS, 13.01.2026 bubnuorexa [JOK
UX CTPOCHHE U (PYHKIIHH https://m.edsoo.ru/863e2f9a
[TumeBapenue B
POTOBOI1 MOJIOCTH.
[IpakTrueckas padota bubnuorexa [JOK
34 19.01.2026
«HccnenoBanue 0.5 https://m.edso0.ru/863e30d0
necTBUS (PepPMEHTOB
CIIIOHBI HA Kpaxmain»
[InmeBapenue B
35 JKEIIYIKE U KULIECYHHUKE. 05 20.01.2026 bubnunoreka [JOK

[IpakTudeckas pabora
«Habmronenue nericTBus

https://m.edso0.ru/863e30d0



https://m.edsoo.ru/863e2aae
https://m.edsoo.ru/863e2e64
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e30d0

JKCIIYAOYHOTO COKa Ha

OCIIKI
Merons! n3ydeHus bubnuorexa [JOK

36 26.01.2026
OPraHOB MMHUIICBAPCHUS https://m.edso0.ru/863e3422

bu6moreka [IOK
7 r 27.01.202

3 HITHEHA THTari 01.2026 https://m.edso0.ru/863e3666
OOmeH BelecTB u
MIPEeBpAIEHUE YHEPTUU B
OpraHu3Me 4eJIOBEKA. bubnuotexa [JOK

38 02.02.2026
[MpakTrueckas padoTa 0.5 https://m.edso0.ru/863e3792
«HccaemoBanue coctaBa
MIPOJTyKTOB ITUTAHUSD)
Perynsuust oOmena bu6moreka [IOK

39 BCIIECTB 03.02.2026 https://m.edsoo.ru/863e38a0
BuTtamuHbI 1 UX posb
JUIS OpraHu3Ma.
[IpakTrueckas padota bubnuorexa [JOK

40 09.02.2026
«Croco0bl COXpaHCHHS 0.5 https://m.edsoo.ru/863e39%ae
BUTAMUHOB B MHILEBHIX
MIPOJTyKTaxX)»
Hopwmsr u pexnm
nuTtanus. Hapymenue

41 oOMeHa BellecTB 0.5 10.02.2026 bu6mmoreka [JOK

IIpakTuyeckas padora
«CocTraBieHUe MEHIO B
3aBUCHUMOCTH OT

https://m.edso0.ru/863e3d14



https://m.edsoo.ru/863e3422
https://m.edsoo.ru/863e3666
https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863e38a0
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e3d14

KaJIOPUMHOCTH UL

42

Crpoenue u GyHKIHH
koxH. [IpakTnueckas
pabota «MccnenoBanue
C TIOMOIIIBIO JTYIIBI
TBUIBHOW U JIaJIOHHOMN
CTOPOHBI KUCTH»

0.5

16.02.2026

bu6mmoreka [IOK
https://m.eds00.ru/863e3f76

43

Koxan ee
MIPOU3BO/IHBIE.
[IpakTnueckas pabora
«Onucanue Mep 1o
YXOJly 3a KOXKEeM JIiia u
BOJIOCAMU B
3aBHCHUMOCTH OT TUIIA
KOXKID»

0.5

17.02.2026

bu6moreka [IOK
https://m.edso0.ru/863e3f76

44

Koxau
TEPMOPETYJIAIIUS.
[IpakTrueckas padota
«Omnpenenenue
KUPHOCTH PA3IMIHBIX
YYaCTKOB KOXKH JIUI[a»

0.5

02.03.2026

bu6mmoreka [IOK
https://m.eds00.ru/863e3f76

45

3a001€eBaHMs KOKH U UX
NpeaAYIIPECIKACHUC

03.03.2026

bubmuoreka [JOK
https://m.edso0.ru/863e41ba

46

I'uruena xoxu.
3aKajnBaHueE.
[IpakTudeckas pabora
«Onurcanne 0CHOBHBIX

0.5

10.03.2026

bu6mmoreka [JOK
https://m.edso0.ru/863e4084



https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e41ba
https://m.edsoo.ru/863e4084

TUTUEHUYECKUX
TpeOOBaHUM K OJIeXK/IE U
00yBm»

47

3HavYeHHE BBIICTICHUS.
Opraunsl
MOUYEBBIIETUTEIBHON
CHUCTEMBI, IX CTPOCHHE U
¢bynkuun. [Ipaktnyeckas
pabota «Ornpezenenue
MECTOTIOJIOKEHHUS TTOYCK
(1A MyTSIKE)»

0.5

16.03.2026

bu6morteka [IOK
https://m.eds00.ru/863e4516

48

OO6pazoBaHue MOYH.
Perynsmmst paboTsr
OpraHoB
MOYEBBIICIIUTEILHOMN
CUCTEMBI

17.03.2026

bu6moreka [IOK
https://m.edso0.ru/863e4746

49

3a0oJieBaHUs OPraHOB
MOYEBbIJCTUTEIBHON
CUCTEMBbI, UX
MpeynpexIeHuE.
[IpakTuueckas pabora
«Onucanue mep
poUIAKTUKHI
0ome3Hel moYeK»

0.5

23.03.2026

bu6moreka [IOK
https://m.edso0.ru/863e485e

50

Oco0OeHHOCTH
Pa3MHOKEHHS YETIOBEKA.
Hacnenosanne

24.03.2026

bu6mmoreka [JOK
https://m.edso0.ru/863e4ec6



https://m.edsoo.ru/863e4516
https://m.edsoo.ru/863e4746
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e4ec6

IIPHU3HAKOB Yy YCJIOBCKA.

51

Opransl penpoayKuuu
YeJI0BeKa

30.03.2026

bu6mmoreka [{OK
https://m.edso0.ru/863e4c50

52

HacnencrBennsie
00J1€3HHU, UX IPUYUHBI U
MpeAyNpEexXICHHE.
WNudexunn,
nepearouecs
MTOJIOBBIM ITyTE€M, UX
npoQuiIaKkTUKa.
[IpakTnueckas pabora
«Onurcanre OCHOBHBIX
Mep 10 MpoUTAKTUKE
MH(EKITNOHHBIX
BUPYCHBIX 3a00JICBaHUN:
CIIN/I u remaTut»

0.5

31.03.2026

bu6moreka [IOK
https://m.edso0.ru/863e4ec6

53

bepemenHOCTh U OB

13.04.2026

bu6moreka [IOK
https://m.edso0.ru/863e4dad

54

Poct u pa3Butne
pebeHka

14.04.2026

bu6moreka [IOK
https://m.edso0.ru/863e4dad

55

Oprassl 4yBCTB U UX
3HadYeHue. 'nma3 u
3penue. [IpakTuueckas
pabota «3yueHue
CTPOEHHMS OpraHa 3peHHs
(Ha MyIIsDKE ¥ BIQKHOM
Ipernapare)»

0.5

20.04.2026

bubmuoreka [{OK
https://m.edsoo.ru/863e4fd4



https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4fd4

MexaHu3M paboThI
3pUTENBHOTO
aHanuzaropa. ['uruena

bu6mmoreka [{OK

56 3penust. [Ipakruueckas 0.5 21.04.2026 https://m.edsoo.ru/863e50ec
paboTa «OrnpeeneHue https://m.edsoo.ru/863e51fa
OCTPOTHI 3PCHUS Y
JeJI0BEKAY.

Vxo u ciyx.
[IpakTnueckas pabora
[[BubmmoTeka IIOK
7 1 27.04.202

> (VISYHCHHE CTPoCHIA 0.5 04.2026 https://m.edso00.ru/863e5416
oprasa ciyxa (Ha
MYJIISKE)»

58 ﬁﬁrfe{li?f Oiicgtﬂ 28.04.2026 | Dnommorexa LIOK

v ’ T https://m.edso0.ru/863e5538
OCsI3aHHE
BxycoBoii u
00OHSTENLHBII
aHaJIM3aTOPbI. bubnuorexa [JOK

59 B3aumoeiicTBue 04.05.2026 https://m.edsoo.ru/863e5538
CEHCOPHBIX CUCTEM
opraHuszma
Ilcuxuka u moBengcHUE bu6mmoreka [JOK

60 4es0BeKa. 05052026 https://m.edso0.ru/863e5646
Briciiast HepBHas

61 JIeSITeILHOCTD YEJIOBEKa, 12.05.2026 bubmorexa HOK

HUCTOPpHA €€ U3YUCHUA

https://m.eds00.ru/863e5768



https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e51fa
https://m.edsoo.ru/863e5416
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5538
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5768

Bpoxnénnoe u
bu6mmoreka [{OK
2 g 18.05.202
6 npnobperéroe 1 8.05.2026 https://m.edsoo.ru/863e588a
IIOBEICHUE
OCOOEHHOCTH IICUXUKA
yenoBeka. [Ipaktnueckas
paborta «Ornenka bubnuotexa [JOK
63 19.05.2026
cOpPMHPOBAHHOCTH 1 0.5 https://m.edsoo.ru/863e5ac4
HaBBIKOB JIOTHYECKOTO
MBIIUIEHUS.
ITamaTE 1 BHUMaHUE.
[IpakTnueckas pabora
«M3yueHne
. bu6mmnoreka IIOK
64 KpaTKOBPEMEHHON 1 0.5 25.05.2026 https://m.edsoo.ru/863e5ac4
namsitu. OnpeneneHune
00bEMa MEXaHUYECKON U
JIOTHUYECKOI aMsITH)
CoH u 60JIpCcTBOBAHUE. bu6moreka [IOK
65 26.05.2026
PexxuM Tpyza u OTabIXa 1 https://m.edso0.ru/863e5bf0
66 Cpena obutanus 1 bu6moreka [IOK
yenoBeka u ¢€ (hakTopsl https://m.edsoo.ru/863e5d12
67 Oxkpyxaromias cpena u 1 bubnuoreka [JOK
3I0pPOBBE YEIIOBEKA https://m.edso0.ru/863e5d12
68 YenoBeK Kak 4acTh 1 bubnuoreka [JOK
ouocdepsr 3emin https://m.edso0.ru/863e600a
OBILIEE KOJIMYECTBO
68 15

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e588a
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5ac4
https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e600a




MMPOBEPAEMBIE TPEEOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJBHOM

MNPOT'PAMMBI

S KUIACC

Konx nposepsiemoro

HpOBepﬂeMue NpeaAMETHBLIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’le0]7[ NnporpaMmmabl

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1 buosiorus — Hayka o JKUBOUW IPUPOIE
11 XapakTepru3oBaTh OMOJIOTHIO KaK HAyKy O JKMBOW NMPHUPOJIC; HA3BIBATh MPU3HAKU >KHUBOTO, CPAaBHUBATH
' 0OBEKTHI )KUBOW 1 HEKUBOUW TIPHUPOIBI
12 [lepeuncnsaTh UCTOYHUKU OMOJOTHYECKUX 3HAHUN; XapaKTepU30BaTh 3HaUE€HUE OMOJIOrMYECKUX 3HAHUN
' JUTS COBPEMEHHOTO YelloBeKa; mpodeccu, CBA3aHHbIE ¢ Onosorueii (4 — 5)
13 [IpuBoauTh TmpuUMepHbl BkiIaaa poccuiickux (B Tom uwmcie: B.M. Bepuaackuii, A.JI. YwmxeBckuii) u
' 3apyOeKHBIX (B TOM uncie: Apucrorens, Teodpact, ['unmokpar) yd€HbIX B pa3BUTHE OMOJIOTHN
14 Nmers mpexacraBieHNe O BaKHEUIIMX OMOJIOTHYECKHX MpOIEccax W SBJICHUSAX: NMUTAHHUE, JbIXaHHE,
' TPAHCIIOPT BEUIECTB, Pa3paKUMOCTb, POCT, pa3BUTHUE, JABIKEHUE, PA3MHOKEHHE
[IpumeHsTh OMONOTHYECKHE TEPMUHBI U TOHATHS (B TOM YHUCIE: >KMBBIE Teja, OMOJIOTHS, IKOJOTHS,
IUTOJIOTUS, aHAaTOMHUs, (pU3HONOrHs, OMOJOrMYecKas CUCTEMaTHKa, KJIEeTKa, TKaHb, OpraH, cCHCTeMa
1.5 OpraHoB, OpPraHu3M, BUPYC, ABW)KECHHE, MUTAaHUE, (POTOCHHTE3, IbIXaHUE, BHIACICHUE, Pa3ApaKHUMOCTh,

pOCT, pa3MHOXEHHE, pa3BUTHE, Cpeia OOUTAaHUS, IPUPOJIHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIECTBO)
B COOTBETCTBHUH C TIOCTABJICHHOM 3a71a4eil U B KOHTEKCTE




Paznuuate nmo BHemHeMy BHAY (U300pa)xeHHsIM), CXe€MaM M OINMCAHUAM JIOSJEPHbIE U sIJIEPHbIE

OpraHu3Mbl, pa3JIMYHble OWUOJIOTUYECKUE OOBEKThI: PACTEHUS, >KUBOTHBIX, T'PHUObI, JIMIIAWHUKH,

1.6 OakTepuu; TPUPOJHBIE W HMCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBS3M OPraHU3MOB B TIPUPOJHOM U
HCKYCCTBEHHOM COOOLIeCTBaxX; MpeacTaBuTeneid Guopsl U (payHbl NPUPOAHBIX 30H 3€MJIM; JIaHIIIA(ThI
TIPUPOTHBIE U KYJIbTYPHBIE
[IpoBosuTe ommcanue opraHu3Ma (pacTeHHs, SJKUBOTHOTO) TIO 33/JaHHOMY IUIaHY; BBIACTSTH
17 CYIIECTBEHHBIE TPU3HAKK CTPOCHUS M MPOLECCOB KU3HEICSITEIHPHOCTH OPTaHU3MOB, XapaKTepU30BaTh
' OpraHu3Mbl Kak Teja JKMBOW MPHPOJIBI, MEPEYHCISITH OCOOCHHOCTH PACTEHHM, XHUBOTHBIX, TPHOOB,
JUIIATHUKOB, OaKTepUil U BUPYCOB
18 PackpeiBaTh  mOHATHE O cpeae  obOutaHus  (BOJHOHM,  HAa3eMHO-BO3JYLIHOW,  IOYBEHHOM,
' BHYTPHOPTaHU3MEHHOW ), YCIIOBUSIX CPEIbl OOUTaHUS
19 [IpuBoauTh mpUMEpBI, XaAPAKTEPU3YIOLIUE MPHUCIOCOOIEHHOCTh OPraHU3MOB K cpele OOMTaHus,
' B3aMMOCBSI3U OPraHU3MOB B COOOIIECTBAX
1.10 BrimensaTe oTIuunTEIbHBIC MPU3HAKY TPUPOTHBIX M HICKYCCTBEHHBIX COOOIIECTB
111 ApryMeHTHpoBaTh OCHOBHbIE IpaBWJIa IIOBEJCHUS YEIOBEKa B NPUPOAEC U OOBACHATH 3HAUCHHE
' IPUPOJOOXPAHHON AEATEIbHOCTH YEI0BEKa; AaHAIM3UPOBATh INI00AJIbHBIE SKOJOIMUECKHE ITPOOIEMbI
1.12 PackppiBaTh posib OMOJIOTHN B IPAKTUYECKON JEATEIHHOCTH YEJIOBEKa
113 JleMOHCTpHpOBaTh Ha KOHKPETHBIX MPHMEpax CBsI3b 3HAHUNH OUOJIOTHMM CO 3HAHUSMH IO MaTeMaTHKe,
' npeaMeTaM T'yMaHUTapHOIO LHUKIIA, C pa3INYHBIMU BUJJAMU UCKYCCTBA
BbinonsATe npaktuyeckue paboThl (MOUCK MHPOPMALUHU C UCIOJIB30BAHUEM DPA3JIMYHBIX MCTOYHHUKOB;
1.14 ONMCaHHE OpraHM3Ma I0 33JaHHOMY IUIaHy) M JlabopaTopHble paboThl (paboTa C MHMKPOCKOIOM;

3HAKOMCTBO C pa3JIMYHbIMU criocobamMu N3MCPCHUA U CPABHCHUS KUBBIX 06’BeKTOB)




[TpumensaTs MeToabl Onosiornu (HaOIIOACHUE, ONMMCcaHue, Kiaccu(uKamms, U3MEepeHUe, SKCIICPUMEHT):

1.15 POBOJNTH HAOJIFOJICHUS 32 OPraHU3MaMH, ONKCHIBATh OMOJIOTHYECKUE OOBEKTHI, MPOLECCHI U SBIICHUS;
BBITIOJTHATH OMOJIOTHYECKUH PUCYHOK U U3MEPEHUE OMOJIOTHYECKUX 0OBEKTOB

116 Bnanets npuémamu pa®oThl C JIyMo#, CBETOBBIM M HHU(PPOBBIM MHUKPOCKOTAMH TIPH paccMaTpUBaHUHU
' OMOJIOTMYECKUX 0OHEKTOB

117 CoOmrogath mpaBuia 0€30MacHOTO TpyAa MpU padoTe C Y4eOHBIM M JIA0OPATOPHBIM OO0OPYIOBAHHUEM,
' XUMHUYECKOM TOCY/I0N B COOTBETCTBUU C HHCTPYKIIUSAMH Ha YPOKE, BO BHEYPOUHOU JEATEIHHOCTH

118 Hcnonp30Bath MpU BBIMOTHEHUH YY€OHBIX 3a/laHUl HAYYHO-TIOMYJISIPHYIO JUTEPATYPYy MO OHOJIOTHH,
' CIIpaBOYHBIC MaTepHUabl, pecypchl cetu HTepHeT

119 Co3naBaTh MUCHbMEHHBIE M YCTHBIE COOOIIEHHUSI, TPAMOTHO MCTIOJB3YS MOHSITHIHBIN armapar u3y4aeMoro

pasnena 6uosoruu

6 KIIACC

Kox npoBepsiemoro

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yJibTara OCHOBHOI'0 001ero 00pa3oBaHus
1 PacturenbHbIi Opranuzm
11 XapakTepu3oBaTh OOTAaHMKY KaK OMOJOIMYEcCKyl HayKy, €€ pa3fenbl M CBS3U C JPYrUMH HayKaMu U
TEXHUKOH
12 [IpuBoaute mpuMepsl Bkiaga poccuiickux (B ToM uymcne: B.B. JokyuaeB, K.A. Tummupszes, C.I'.

Hapamun) u 3apy0exsbix (B Tom uucine: P. I'yk, M. Manbsnuru) yd4€HbIX B pa3BUTHE HAYK O PACTEHUIX




1.3

[IpumensTy OuOJIOTHYECKHE TEPMHUHBI M TOHATHA (B TOM 4YHCle: OOTaHWKA, PACTUTEIbHAs KIETKa,
pacTUTeNbHAs TKaHb, OpraHbl PACTEHUM; CHUCTEMa OPraHoB pPAacT€HUs — KOPEHb, MOOEr, MOoYKa, JIKCT,
BHUJIOM3MEHEHHBIE OpPraHbl, LBETOK, IUIOJ, CEMs; PACTUTEIBHBIA OpPraHu3M, MHUHEPAIBHOE IIMTaHUE,
(doTOCHHTE3, AbIXaHWE, POCT, Pa3BUTHE, DPA3MHOXKEHHUE, KIIOH, pa3JIpa)kKUMOCTh) B COOTBETCTBHH C

MOCTaBIICHHOM 3a7jaueil U B KOHTEKCTE

1.4

OnuceiBaTh CTPOEHHUE U JKU3HENEATEIBHOCTh PACTUTEIBLHOTO OpraHu3Ma (Ha IpuMepe MOKPHITOCEMEHHBIX
WM LBETKOBBIX): TMOTJIOIIEHHWE BOJbl M MHUHEpaIbHOE NHUTAaHUE, (POTOCHHTE3, JAbIXaHUE, TPAHCIOPT
BEILIECTB, POCT, Pa3MHOXEHHUE, DPA3BUTHE; CBSI3b CTPOCHHSI BEreTATHBHBIX W TE€HEPATUBHBIX OPIraHOB

pacTeHuii ¢ ux QpyHKIUAMU

1.5

Pasmmuate M ONMMCHIBATH JKHUBBIE H rep6apHLIe OK3EMINIAPBI paCTeHI/II‘/’I o 3aJaHHOMY ILIaHy, YaCTu

pacTeHul 1Mo U300paKEHUSIM, CXeMaM, MOJCIISIM, MYJISDKaM, peiabeHBIM TaOIuIam

1.6

XapakTepu30BaTh NPU3HAKU PACTECHHUI, YPOBHU OPraHU3aIMH PACTUTEIFHOTO OPraHu3Ma, YaCTH PACTEHHIA:
KJICTKH, TKaHHU, OPTaHbl, CHCTEMbI OPT'aHOB, OPTaHU3M

1.7

CpaBHHMBATH PaCTUTEIIBHBIC TKAHU U OPTraHbl PACTCHUI MEXTy CO00

1.8

BoinonHaATe mpakTHueckue U gabopartopHble paboThl M0 MOPGOJIOruU U (U3HUOJIOTUU PACTEHUN, B TOM
yyclie paboThl ¢ MUKPOCKOTIOM C MOCTOSIHHBIMU ((PUKCHPOBaHHBIMM) M BPEMEHHBIMH MUKpOTIpenapaTamu,
UCCIIeIOBaTeNbCKUE PabOTHI C UCIOIb30BAHUEM MTPUOOPOB U MHCTPYMEHTOB LIU(PPOBOIL 1aboparopun

1.9

XapaKTepI/ISOBaTB IpOoUCCChl JKU3HCACATCIbHOCTHU paCTCHHﬁZ MOrJIOMCHUEC BOAbI U MUHCPAJIbHOC ITNTAHUC,
(1)OTOCI/IHT63, AbIXaHUEC, POCT, PA3BUTHUC, CIIOCOOBI  €CTECTBEHHOI'O U HCKYCCTBCHHOI'O BCI'CTATUBHOI'O
Pa3MHOKCHHA; CCMCHHOC Pa3MHOKCHHC (Ha IMPpUMEPEC IMMOKPBITOCEMCHHBIX WUJIN I_IBCTKOBBIX)

1.10

BrisaBnsaTs IMPUYINHHO-CIICACTBCHHBIC CBA3U MCKAY CTPOCHUCM U (1)YHKI_II/I$IMI/I TKaHEeH u OpraHoB paCTeHHﬁ,
CTPOCHHUEM U JKUSHCACATCIBHOCTHIO paCTeHI/Iﬁ




1.11 KnaccupunmpoBaTh pacTeHUs ¥ UX YaCTH 110 pa3HBIM OCHOBAHUSM
OOBSCHATH POJIb PacTEHHUH B MPUPOJIE M KHU3HH YeIOBEKa: 3HaueHUe (POTOCHHTE3a B PUPOJAE U B KHU3HH
1.12 YeloBeKa; OMOJIOTHUECKOE W XO3AHCTBEHHOE 3HAYCHHE BHJOM3MEHEHHBIX MOOETOB; XO3SHCTBEHHOE
3HAYCHHE BET€TaTHBHOTO PAa3MHOKECHUS
1.13 [TpuMeHSTH MOTydeHHbBIC 3HAHUS JIJIST BRIPAIIMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX paCTCHUHN
114 Hcnonps3oBaTh METOABI OMOJIOTHU: TPOBOIAWTH HAONIOJCHUS 332 PACTCHHUSMH, OMHCHIBATH PACTCHHS U WX
' YacTH, CTAaBUTh MPOCTEHUIITHE ONOJIOTHYECKUE OTBITHI M SKCIIEPHUMEHTHI
115 ColOmrogate mpaBmia 0€30MacHOTO Tpylda NpH paboTe ¢ y4eOHBIM W JabOpaTOpHBIM O0OpPYAOBAHHEM,
' XUMUYECKOH TIOCYZION B COOTBETCTBUH C MHCTPYKITUSMH Ha YPOKE M BO BHEYPOUHO NESITETHHOCTH
116 JleMOHCTpHpOBaTh Ha KOHKPETHBIX NpHUMeEpax CBs3b 3HAHWH OHOJOTHH CO 3HAHUSMH TI0 MaTeMaTHKe,
' reorpaduu, TEXHOJIOTUH, TPeAMETaM T'YMaHUTAapPHOTO LUKJIIA, C PAa3IMYHBIMUA BUJJAMU UCKYCCTBA
Brnagets mpuémamm paboThl ¢ OMOJIOTMYECKOW WH(popManuei: ¢GopMyIupoBaTh OCHOBAHUS IS
1.17 M3BJICYCHHS U 00001IeHNs HHPOPMAIIUK U3 ABYX UCTOYHHUKOB; NMPE0OPa30BhIBaTh HH(POPMAITUIO U3 OJHOU
3HAKOBOW CHUCTEMBI B APYT'YIO
118 CoznaBaTh MUCbMEHHBIE U YCTHBIE COOOIIECHHUS, TPAMOTHO HCHOJIB3YS MOHATUHHBINA anmapar u3y4aemMoro
' pasznena GUOJIOTUN
7 KJIACC

Konx nposepsiemoro
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
OCHOBHOI0 001ero 00pasoBaHus




CucremaTnka pacTeHui

1.1

XapakTepru30BaTh MPUHIMITEI KITACCU(PHUKAIIMHA PACTECHHU, OCHOBHBIE CHCTEMATHYECKUE TPYIIIBI PACTEHHHA

(BOI[OpOCJII/I, MXH, IJIAYHBI, XBOIIHW, MTAIIOPOTHUKH, I'OJIOCCMCHHBIC, ITIOKPBITOCCMCHHBLIC UJIN IIBGTKOBI)IG)

1.2

[IpuBoauTE IpUMepHI BKIIaJa poccuiickux (B ToM uncie: H.M. Bapunos, 11.B. MuuypuH) u 3apyOekHbIX (B
tom uucne: K. Jlunneit, JI. Ilactep) y4y€HbIX B pa3BUTHE HAyK O pAcCTeHMAX, I'pubax, JMIIANHMKAX,
OaKTepusix

1.3

[IpumensTs OuONOrMYECKHME TEPMHUHBI M TMOHATHS (B TOM 4YHcle: OOTaHMKA, HKOJIOTHUS PACTCHUH,
MHKOJIOTHS, OaKTEPHOJIOTHS, CHUCTEMAaTHKa, I[apCTBO, OTIEN, KJIacC, CEMEHCTBO, POJ, BUI, >KU3HEHHas
dbopma pacTeHud, cpeaa oOWTaHHUsA, PACTUTEIHLHOE COOOIIECTBO, BBICIINE PACTECHUS, HHU3IIUE PACTCHHS,
CHOpOBBIe paCTeHI/IZ, CCMCHHBIC paCTeHI/ISI, BO)IOpOC.]'H/I, MXHU, HJ'IaYHI)I, XBOIIIH, HaHOpOTHI/IKI/I,
TOJIOCEMEHHBIE, TMOKPBHITOCEMEHHBIC, OaKTepUHu, TPUOBI, JTUIIAHHUKHA) B COOTBETCTBHHM C ITOCTaBJICHHOM
3a7a4ed U B KOHTEKCTE

1.4

PaznuyaTth 1 OMMCHIBATH )KHUBBIE U TepOapHbIC SK3eMIUISPhl PACTCHUH, YaCTH PACTCHUH MO M300paKEHUSIM,
cXeMmaMm, MOJENSIM, MYJsDKaM, peiabedHBIM TabiauiaM; TpuObl MO H300pKEHHSIM, CXeMaM, MYJISDKaM;
OaKTepHH 10 U300paAKESHUSIM

1.5

Brrssnsate IIPU3HAKHU KJIACCOB IOKPBITOCCMCHHBIX, HWJIM NBCTKOBBIX, CEMEHCTB JABYAOJIBHBIX H
OJHOAOJBbHBIX paCTeHI/Iﬁ

1.6

OHpe,Z[CJ'ISITL CUCTCMATUYCCKOC IIOJIOKCHHUC PACTUTCIIBHOI'O OpraHu3Ma (Ha MNpUMEPE MMOKPBITOCCMCHHBIX,
nin HBeTKOBHX) C IIOMOIIIBIO OHpeHeHHTeHBHOﬁ KapTO4YKH

1.7

BoimonHATe mpakTHdeckre M J1abopaTopHble pabOThl MO CUCTEMATHKE pACTEHUM, MHUKOJIOTUU U
MUKpPOOUOJIOTUH, B TOM 4HcIe pabOThl C MHUKPOCKOIIOM C TIOCTOSIHHBIMU ((DUKCHUPOBaHHBIMHU) U
BPEMEHHBIMU MHKpOIpenapaTaMu, HcCCiIeIoBaTeNbckue padoThl € HCHOJb30BaHHMEM MPHOOPOB U
UHCTPYMEHTOB IIU(PPOBOH J1aOOPATOPHH




BbiiensaTe cyliecTBEeHHbIE NPU3HAKK CTPOEHUS M KU3HEAESITEIbHOCTU pPAacTeHuM, Oakrepuil, TpuOOB,

1.8 .
JUIIAHHAKOB
19 [IpoBoMTE oOmMHCaHWE W CpPAaBHUBATh MEXKIY COOOW pacTeHWs, TPHOBI, JIMIIAWHUKH, OAaKTEpHH IO
' 3aJaHHOMY TUIaHYy; JeJaTh BHIBOJIBI HA OCHOBE CPAaBHEHHS
1.10 OnuceIiBaTh yCI0)KHEHNE OpraHU3ali PAaCTEHUH B X0JI€ SBOJIIOI[MN PACTUTEIBLHOTO MUpa Ha 3emiie
111 BEISBIIATE 4epTHI MPUCTIOCOOICHHOCTH PACTEHHI K cpesie OOMTaHusl, 3HAUCHHE YKOJOTHUECKUX (PaKTOpPOB
' IS pacTEHui
112 XapakTepru30BaTh PACTUTEIBHBIE COOOIIECTBA, CE30HHBIC M IMOCTYyMATEeNbHbIE M3MEHEHHS PACTUTEIHHBIX
' COO0O0IIIECTB, PACTUTENBHOCTD (PACTUTEIBHBINA OKPOB) MPUPOIHBIX 30H 3eMIIU
113 [TpuBOIUTE MPUMEPHI KYJIBTYPHBIX PACTCHUH W WX 3HAYCHHE B JKU3HH YEJIOBEKa; MOHMMATh MPUYIHHBI U
' 3HATh MEPbl OXPAHbI PACTUTEIHHOTO MUPA 3eMJIIU
114 PackppiBaTh posp  pacTeHuid, TpUOOB, JHUIIAMHWKOB, OakKTepuid B TPHUPOAHBIX COOOIIECTBAX, B
' XO3SMCTBEHHOM IEATEILHOCTH YEJIOBEKA U €I'0 IIOBCSTHEBHON YKU3HU
JleMoHCTpHpOBaTh Ha KOHKPETHBIX MpUMEpax CBS3b 3HAHUN OWOJIOTUM CO 3HAHUSIMHU II0 MAaTeMaTHKe,
1.15 ¢usuke, reorpaduu, TEXHOJOTUH, JUTEPAType, TEXHOJIOTMM, MpeIMeTaM TyMAaHUTApHOTO IMKIA, C
Pa3TUYHBIMU BUIaMU UCKYCCTBA
116 Hcnonb3oBath MeToAbl OHUONOTMM: MPOBOAUTH HAONIONEHUS 3a pPACTEHUSIMHU, OaKTepusiMu, Tpudamu,
' JUIIaiHUKAMH, OTIMCHIBATh UX; CTABUTH MPOCTEHUIINE OMOIOTMYECKUE OTIBITHI U SKCTIEPUMEHTHI
117 CobmonaTh mpaBuia 0e30macHOro TpyAa mpu padboTe ¢ yd4eOHBIM U J1a0OpaTOPHBIM 00OPYAOBAHUEM,
' XMUMHYECKOH TIOCYI0N B COOTBETCTBUH C MHCTPYKIUSMU Ha YPOKE U BO BHEYPOUHOU ACATEILHOCTH
118 Brnagere mnpuémamu pabGoThl C Ouonormueckoi uHopMmaimeit: (GopmynupoBaTh OCHOBaHUS IS

u3BJIeueHUss M 0000meHuss MHQopManuu U3 HECKOJNbKUX (2 — 3) HMCTOYHHUKOB; INPeoOpa3OBHIBATH




UHGOPMAITHIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

Co3znaBaTh MMCBMEHHBIE U YCTHBIE COOOILEHUS, TPAMOTHO HCHOJIb3Ysl NOHATUIHBIN anmnapar U3y4aemMoro
paszena OWOJIOTMM, CONPOBOXKJATh BBICTYIUIEHHE NpE3€HTAalUeld ¢ Y4€TOM OCOOEHHOCTEW ayAuTOPHUH

CBEPCTHUKOB

8 KUIACC

Konx nposepsiemoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI MPOrpamMMbl

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1 JKuBOTHBIN OpraHu3m
11 XapakTepu3oBaTh 300J0THI0 KaK OMOJOTMYECKYIO0 HayKy, €€ pa3[esibl U CBSI3b C JPYTMMU HayKaMH U
' TEXHUKOMN
XapakTepru3oBaTh MPUHIMUIBI KIACCU(PUKAIUU >KUBOTHBIX, BHJl KaK OCHOBHYIO CHCTEMAaTUYECKYIO
1.2 KaTeropuio, OCHOBHBIE CHCTEMATHUYECKHWE TPYIIbl >KUBOTHBIX (MPOCTEHIINE, KHIIEYHOMOIOCTHBIE,
IUIOCKHE, KPYTJIbIe U KOJIbYaThle YePBH; YWICHUCTOHOTUE, MOJUTIOCKH, XOPIOBBIC)
[IpuBoauTe mpumepsl BkIaaa poccuiickux (B Tom uucie: A.O. Kosanesckuii, K.M. Ckpsbun) u
1.3 3apyOexxHbIX (B ToM umcie: A. JleBenryk, JK. KioBbe, D. I'ekkenb) yd4€HbIX B pPa3BUTHE HAyK O
KUBOTHBIX
14 [IpumensTe OHONOTMYECKHE TEPMHUHBI M TOHATUS (B TOM 4YHCJE: 300JI0THS, SKOJIOTHS KUBOTHBIX,

9TOJIOTUA, MAaJIC0300JI0TUs, CUCTECMATHUKA, HApCTBO, TUIIL, OTPAL, CGMCI’ICTBO, poA, BUJ, KUBOTHAA KJICTKA,




JKMBOTHAsA TKaHb, OpraH XHBOTHOI'O, CUCTECMbl OpPraHoB >XWBOTHOTO, SKUBOTHBIN OpraHusM, IHTAHUC,
AbIXaHUC, POCT, PpPa3BUTHC, KpOBOO6paHICHI/IC, BbIACJICHUC, ornopa, JABWXKCHHUEC, Pa3MHOKCHHUC,
NapTEHOTCHE3, Pa3ApaXUMOCTh, pediekc, OpraHbl YYBCTB, INOBEICHHE, Cpela OOWTAHWS, MPHPOTHOC
COO0O0IIIECTBO) B COOTBETCTBUM C IMOCTABJICHHOM 3a/1aueil U B KOHTEKCTE

PaCKpI)IBaTI) 06HII/I€ IMPU3HAKK KUBOTHBIX, YPOBHH OpraHu3alluy XKMBOTHOTI'O OpraHu3Ma: KJICTKH, TKaHH,

LS OpraHbl, CHCTEMbI OPTaHOB, OPTaHI3M
1.6 CpaBHUBATH )KMBOTHBIE TKAHU U OPTaHbl )KUBOTHBIX MEXIY CO00it
OnwuceIBaTh CTPOCHUE W KU3HEACATEIHHOCTh JKUBOTHOTO OpPTaHM3Ma: OTOpPY W JIBUKCHHE, TUTAHUE U
1.7 MUIIEBAPEHNE, [BIXaHWE M TPAHCIOPT BEUIECTB, BBIJACICHHUE, PETYISIIUI0 W TIOBEACHUE, PpOCT,
pa3MHOXEHHE U Pa3BUTHE
XapakTepru3oBaTh MPOLECCHl >KU3HEAEATEIbHOCTH >KUBOTHBIX H3y4aeMbIX CHUCTEMATHUYECKUX TPYMI:
1.8 NBUKEHHE, TMUTaHWe, IbIXaHWE, TPAHCIOPT BEIIECTB, BBIIEICHHE, PETYISIHI0, MOBEIEHUE, POCT,
pa3BUTHE, PA3MHOXKEHUE
19 BbIsSBIATE NPUYMHHO-CIIECTBEHHBIE CBSI3M MEXKIY CTPOCHHEM, >KH3HEACSITEIbHOCThIO U Cpenoi
' 00UTaHUs )KMBOTHBIX U3y4aeMbIX CUCTEMAaTHUYECKUX TPYIIIL
Paznuyath M onuchBaTh JKUBOTHBIX H3Y4a€MbIX CHCTEMAaTHYECKHX TPYIIM, OTICIbHBIE OpPraHbl U
1.10 CHUCTEMBI OpPraHOB IO CXEMaM, MOJEIsAM, MYJsDKaM, penbedHbIM TaOauIlaM; MPOCTEHIINX — 10
H300pKCHHUSIM
1.11 BbIsSBIATE MIPU3HAKY KITACCOB WICHUCTOHOTUX U XOPAOBBIX; OTPSAIOB HACEKOMBIX U MIICKOIIUTAIOIINX
BoinonHATe mpakTHuUecKue U J1abopaTopHbie paboThl MO Mopdosioruu, aHaATOMUHU, (UIUOJIOTUU U
112 MOBE/ICHUIO JKUBOTHBIX, B TOM 4HCJIe pabOThl C MUKPOCKOIIOM C MOCTOSHHBIMU ((PUKCHPOBAHHBIMU) U

BPEMEHHBIMU MHUKpOIIpenapaTaMH, HCCIe0BaTeIbckue paboThl € HCHOJb30BAaHUEM MPUOOPOB U
UHCTPYMEHTOB IIU(PPOBOH J1a6OPATOPHH




CpaBHI/IBaTI) HpCZICT&BHTCJICfI OTACJIBbHBIX CUCTCMATUUYCCKUX TPYIIl KUBOTHBIX W A€JIaThb BBIBOJAbLI Ha

1.13
OCHOBE CPaBHEHUS
1.14 KrnaccuduimpoBars )KHBOTHBIX HA OCHOBAaHHH OCOOCHHOCTEH CTPOCHHUS
1.15 OnuchIBaTh YCIOKHEHHUE OPTraHU3aIliH )KUBOTHBIX B XO/I€ IBOJIFOIIUH JKMBOTHOTO MHpa Ha 3emiie
116 BBISBIATE 4epTHl MPHUCIIOCOOJICHHOCTH JKMBOTHBIX K Cpele OOWTaHWs, 3HAYCHHE HSKOJIOTHYECKHX
' (aKTOPOB JUIS JKHBOTHBIX
1.17 BbIsSBIATE B3aMMOCBSI3H )KUBOTHBIX B IPUPOJAHBIX COOOIIECTBAX, LIETIH TUTAHUS
118 YcraHaBIMBaTh B3aWMOCBSI3M JKUBOTHBIX C PACTCHHSMH, TpHOAMH, JHIIAHHUKAMHA M OakTEpUSMH B
' HPHPOTHBIX COOOMIECTBAX
119 XapakTepru30BaTh KXUBOTHBIX NMPHUPOJIHBIX 30H 3€MITH, OCHOBHBIE 3aKOHOMEPHOCTH PaCIpPOCTPaHEHHS
' YKUBOTHBIX IO TUIAaHETE
1.20 PackpsiBaTh posIb )KMBOTHBIX B IPUPOAHBIX COOOIIECTBAX
PackpeiBaTh posib AOMAIIHUX M HENPOAYKTUBHBIX JKUBOTHBIX B KH3HU YEJIOBEKA; POJIb MPOMBICIOBBIX
1.21 KUBOTHBIX B XO35HCTBEHHOM JIEATEIHHOCTH YEIOBEKA U €r0 MOBCEAHEBHOM KU3HU; OOBSICHATH 3HAUCHUE
YKUBOTHBIX B IIPUPOJIC U )KU3HH UEIOBEKa
1.22 [ToHuMaTh NPUYMHBI ¥ 3HATh MEPbl OXPAHBI )KUBOTHOTO MHUpPa 3eMJIH
JleMOHCTpHpOBaTh Ha KOHKPETHBIX MPUMEpPAx CBSI3b 3HAHUM OMOJOTHMHM CO 3HAHUSAMHU MO MaTeMaTHKe,
1.23 ¢busuke, XUMHUH, reorpauu, TEXHOJIOTUH, MIPEIMETaM T'yMaHUTAPHOTO IMKIIA, C PAa3UYHBIMU BHJIAMU
UCKYCCTBa
124 Hcnonb3oBaTh METOII OHOJIOTHH: MPOBOAUTH HAOIIOJCHHUS 32 )KUBOTHBIMHU, OMTUCHIBATH KMBOTHBIX, UX
' OpraHbl U CHCTEMBbI OPraHOB; CTABUTh MPOCTEUIIINE OMOJIOTUYECKHUE OTIBITHI U AKCIIEPUMEHTBI
1.25 Cobmroath mpaBmiia 0€30MacHOrO TpyJa Npu pabore ¢ yueOHBIM M J1a0OpaTOpHBIM OOOPYAOBAaHHEM,




XUMHYECKOH HOCYIIOﬁ B COOTBCTCTBHU C MHCTPYKIHAMU HA YPOKC U BO BHCypO‘-IHOfI JACATCIIBHOCTH

Bnanerr mpuémamm paboThl ¢ Ouonormueckoir wuHpopMaruei: (GopMyaHpoBaTh OCHOBAaHUS JUIS

1.26 U3BJICUCHUS] W 0000mIeHns HHPOpMaUM U3 HECKOJBKUX (3 — 4) HCTOYHUKOB; MPEeoOpa3OBBIBATH
WH(POPMAIIHUIO U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO
Co3naBaTh MUCEMEHHBIE U YCTHBIE COOOIIEHUS, TPAMOTHO MCIIOJIBb3Ys MMOHATUMHBIN arrapaT u3y4aeMoro
1.27 pasnena OMOJIOTHH, COMPOBOXKJATh BBICTYIUICHHE TpE3eHTalMeld ¢ yu€ToM OCOOCHHOCTEW ayauTOpUU

CBEPCTHUKOB

9 KUIIACC

Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1 YeioBek U €ro 310pOBbE
11 XapakTepu3oBaTh HAyKd O YeJIOBEKE (aHTPOIOJIOTHIO, AHATOMUIO, (PU3UOJIOTHIO, METUIIUHY, TUTHEHY,
' 9KOJIOTHIO YeJIOBEKa, ICUXOJIOTHIO) U UX CBSI3U C APYTUMH HAyKaMU U TEXHUKOHN

OOBACHATH TOJIOKEHHE YeJOBEKa B CHCTEME OPraHMYeCKOro MHpa, €ro MPOUCXOXKACHUE; OTIHYHUS

1.2 YeloBeKa OT IKUBOTHBIX; MPHUCIOCOOJICHHOCTh K Pa3lUYHBIM  JKOJOTHYECKHM  (paKTopam
(duenoBedeckue pachl ¥ aJalTUBHBIEC TUIIBI JTIOCH); POACTBO YEIOBEUYECKUX Pac
[IpuBoguTe mpuMepnl BKIaga poccuiickux (B ToM umcie: M.M. Ceuenos, W.II. IlaBnos, WN.M.

1.3 MeunukoB, A.A. Yxtomckuii, [1.LK. Anoxun) u 3apy0exHsix (B Tom uucne: Y. I'apseit, K. bepnap. JI.

ITacrep, Y. JlapBuH) Yy4€HBIX B pa3BUTHE MPEACTABICHUH O MPOUCXOXKICHUH, CTPOCHUH,




KHN3HCACATCIIBHOCTH, ITIOBCACHNUH, DKOJIOTHH YCJIOBCKA

[TpuMeHsITh OMOJIOTUYECKHE TEPMUHBI U TOHATHS (B TOM YHCIE: IUTOJIOTHS, TUCTOJIOTHUS, aHATOMUS
4eloBeKa, (PU3UOJIOTHs YeIIOBEKa, THTUEHA, AaHTPOITIOJIOTHSI, SKOJIOTHS YeJIOBeKa, KIeTKa, TKaHb, OPTaH,

14 CHCTEMa OpraHoB, MUTaHUE, JIbIXaHHE, KPOBOOOpalleHne, OOMEH BEIIECTB M MPEBPAIICHUE YHEPTUH,
NBUKEHHE, BbIIEJICHUE, POCT, pa3BUTHE, MOBEACHUE, PAa3MHOXKEHHE, pPa3IpakUMOCTh, PETyaslus,
rOMEO0CTa3, BHYTPEHHSS Cpe/la, UMMYHUTET) B COOTBETCTBHHM C NIOCTABJICHHOMN 3a/jauell U B KOHTEKCTE

15 [IpoBoauTh OnucaHue MO BHEIIHEMY BUIY (M300pakeHHIO), CXeMaM OOLIUX NMPU3HAKOB OpraHU3Ma

' YeJI0BEKa, YPOBHEH ero opraHu3aliu: KI€TKH, TKaH!, OPTaHbl, CHCTEMbI OPraHOB, OPraHU3M
16 CpaBHUBATh KJIETKU Pa3HbIX TKaHEH, TPYINI TKaHEH, OPraHbl, CUCTEMbl OPraHOB YeJIOBEKa, MPOILIECChI
' KU3ZHEJESTEIbHOCTH OpraHu3Ma 4YeJIOBEeKa; JIeJaTh BhIBObI HA OCHOBE CPaBHEHUS
17 PaznnuaTh 6MOJIOTMYECKN aKTHBHBIE BEIECTBA (BUTAMHHBI, ()epMEHTHI, TOPMOHBI), BBISIBIISATh UX POJIb
' B IIpoliecce 0OMEHa BEIECTB M IPEBPAILEHHs] SHEPTUU
XapakTepu3oBaTh OMOJIOIMYECKHE MPOLECCH: OOMEH BEUIECTB M NPEBPALEHUE SHEPrUH, MUTAHMUE,

1.8 JIbIXaHUE, BBIJEICHUE, TPAHCHOPT BEIIECTB, JBM)KEHUE, POCT, PEryisiuus (QYyHKIUH, UMMYHHTET,
IIOBEJICHUE, PA3BUTHUE, PA3MHOKEHUE YEJIOBEKA
BbISBIATE PUUMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY CTPOCHMEM KJIIETOK, OPraHOB, CHUCTEM OpraHOB

1.9 OpraHu3Ma 4ejaoBeKa U UX QYHKUUSAMU; MEKIY CTPOCHUEM, KU3HEAEATEIbHOCTBIO U Cpeaoil OOMTaHUsS
YeJioBeKa

110 [IpuMeHsATh OHMOJOrMYECKUEe MOJENH JJISl BBIABICHUS 0COOEHHOCTEH CTpOeHMs U (YHKIIMOHUPOBAHMS

' OpPraHoOB U CHUCTEM OPraHOB YeJIOBEeKa

1.11 OOBACHATH HEHPOTYMOPAIBHYIO PETYISAILHUI0 POLIECCOB KU3HEIEATEILHOCTH OpraHu3Ma YejoBeKa

112 XapakTepu3oBaTh M CpPaBHHUBaTh O€3yCIOBHbIE U YCIOBHBbIE peQIIEKChl; HACIEACTBEHHbIE U

HCHACJICACTBCHHLIC ITPOrpaMMBbI ITOBCACHU 0COOCHHOCTH BBICIICH HepBHOﬁ JACATCIIBHOCTHU YCIIOBCKA,




BUABl TOTPEOHOCTEH, MaMATH, MBIIUICHUS, pPEYH, TEMIIEPAMEHTOB, 5SMOIMH, CHA; CTPYKTYpY
(yHKIMOHATBHBIX ~ CHUCTEM  OpraHW3Ma,  HalpaBICHHBIX  HAa  JOCTIDKEHHE  TOJIE3HBIX

IPHUCIIOCOOUTETBHBIX PE3YIHTATOB

1.13

Pa3znuuath HaciaencTBEHHBbIE U HEHACIEACTBEHHbIE (MH(EKIINOHHbIE, HEUH(DEKIIMOHHBIE) 3a00IeBaHUS
YeJI0BEKa; 00BACHATh 3HaUYCHHE Mep NPODUIAKTUKH B PEAYIPEKICHUH 3a001€BaHUI YeIoBeKa

1.14

BbimonuaTe npakthueckue MU jgaboparopHble paOOThl MO MOPQOJIOTHH, aHATOMHUH, (PU3MOJIOTUH U
MOBEJICHNIO YEJIOBEKa, B TOM 4YHcCie pabOThl C MUKPOCKOIOM C TOCTOSHHBIMH ((PMKCHPOBAHHBIMHU) U
BPEMEHHBIMU MHKpOIIpENapaTaMy, HCCIEI0BAaTeNIbcKUe paboThl € UCIOJIb30BAaHHEM MPHOOPOB H
WHCTPYMEHTOB 1IU(POBOIL 1abopaTtopru

1.15

Pemrate kadecTBEHHBIC U KOJIMYSCTBEHHBIC 3aa4y, HMCIIOJIb3yd OCHOBHBIC IIOKa3aTCJIN 3J0pPOBbA

YCJIOBCKA, IIPOBOJUTH paC‘IéTI)I 1 OUCHHUBATDH IMOJTYYCHHBIC 3HAYCHUA

1.16

HasbiBaTh U aprymMeHTHpOBaTh OCHOBHBIE MPHUHIMIIBI 3J0POBOrO 00pas3a >KW3HU, METObl 3aIIUTHI U
YKpETJICHUS 3[J0POBBS YeNIOBEKa: cOaTaHCUPOBAHHOE MUTAaHUE, COOJIIO/ICHUE MPAaBUJI JIMYHOW TUTHUEHBI,
3aHATUS. (DUBKYIBTYPOH M CHOPTOM, pallMOHANbHAS OpraHu3alus Tpylda U TMOJHOLIEHHOTO OT/bIXa,
MO3UTUBHOE SMOLMOHAIBHO-TICUXUYECKOE COCTOSIHUE

1.17

Hcnons30BaTh HpI/IO6peTéHHI)IC 3HaHUA W YMCHHUA I CO6J'IIOI[€HI/ISI 340POBOTIO 06pa3a KHU3HU:
C6aJ'IaHCI/IpOBaHHOFO IIMTaHUA, (bHSquCKOfI AKTHUBHOCTH, CTpGCCOYCTOfI‘IPIBOCTPI, I UCKIIFOYCHUA
BPCOHLIX ITPHUBBIYCK, 3aBHCHMOCTEH

1.18

Brnaners HpI/IéMaMI/I OKa3aHusA HepBOﬁ IIOMOIIH YCJIOBCKY IIPH MOTCPEC CO3HAHUS, COTHEYHOM H TCIIJIOBOM
yaape, OTpaBJICHHUHU, YTOIUICHHHU, KPOBOTCUCHUH, TpaBMaX MIATKUX TKaHeﬁ, KoCTeH CKCJICTA, OPraHoB
YYBCTB, OKOI'aX U OTMOPOKCHUAX

1.19

HCMOHCTpI/IpOBaTB Ha KOHKPCTHBIX ITPUMEpPAX CBA3b 3HAHMI HayK O YCJIOBCKC CO 3HAHUAMU IPCAMETOB
CCTCCTBCHHO-HAYYHOT'O U TYMAHUTAPHOI'O IUKJIOB, PA3JIMYHBIX BUAOB MCKYCCTBA, TCXHOJIOTUHU, OcHoB




0€30MacHOCTH U 3auThl PoanHbl, pr3nuecKkoi KyJabTyphl

1.20

Hcmons30BaTh METObI OHOJIOTHH: Ha6JIIOIlaTI), HU3MCPATH, OITMCBIBATH OPraHru3M YCJIOBCKA U ITPOLCCCHI
€T0 JXUBHCACATCIbHOCTU, IPOBOJIUTH HpOCTefIHII/Ie HCCIICA0BaHWA OpraHrM3Ma 4YCJIOBCKa U OOBACHATH

UX pE3yJbTaThl

1.21

CoOmronats mpaBuia 6€30MacHOro Tpyja Mpu padboTe ¢ yIeOHBIM M JIa0OpaTOPHBIM 000PYI0BAHUEM,

XUMHYECKOH HOCYI[OI\/'I B COOTBCTCTBHU C MHCTPYKIIHUAMU HA YPOKE U BO BHeyPOLIHOI\/'I JACATCIIBHOCTH

1.22

Bnagers npuémamu paboThl ¢ Ouosiornyeckoil uHpopmaiuei: ¢GopMyIHMpoBaTh OCHOBAHMS IS
u3BJIeUeHUsT U 000OIIeHusT MHQOpMaAMK W3 HECKOJNbKHUX (4 — 5) HCTOYHUKOB; NMPeoOpa30BHIBATH
WH(POPMAIIUIO U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.23

CoznaBaTh NHUCBMEHHBIE W YCTHBIE COOOUIEHMS, TPAaMOTHO HCIOJIb3YS MOHSATHMHBIN ammapar
M3Y4YEHHOTO pa3jiena OMOJIOTHH, CONPOBOXKAATh BRICTYINIEHUE MPE3eHTauell ¢ yuéToM ocoOeHHOCTEl
ayIUTOPUU CBEPCTHUKOB




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

S KUIACC

Kon
pasaena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUSA

buonorus — Hayka 0 JKMBOW IPUPOJIE

1.1

[lonstne o »xu3Hu. [Ipu3Haku KUBOro (KJIETOYHOE CTPOEHHUE, IMUTAHUE, JbIXaHHeE,
BbIIeTIEHHE, pOcT U jpyrue). OObeKThl KMBOW M HEXUBOM NPUPOJIbI, UX CpaBHEHUE.
JKnBas u HexxuBas NpupoJa — EAUHOE LIEJI0E

1.2

buonorust — cucrema Hayk o kuBoi npupoze. OCHOBHBIC pa3zeibl Ouonoruu (0oTaHUKA,
300JI0THs, DSKOJIOTHsI, ITUTOJIOTHs, aHaTtomus, ¢usnuonorus u npyrue). I[Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH: Bpad, BETEPHHAD, TICUXOJIOT, arPOHOM, )KHBOTHOBOJ U Apyrue (4
— 5). CBs3p OWoOJOTHH C APYTMMHU Haykamu (MaTeMartuka, reorpadus u apyrue). Poib
OMOJIOTMM B TIO3HAHWUHM OKPYKAIONIETO MHpPa W HPAKTUYECKOH JIeATEIILHOCTH
COBPEMEHHOTO YeJIOBEKA

1.3

Kabuner Ouonorum. IlpaBmia moBeaeHWs U pabOThI B KaOWHETE C OHMOJIOTHYECKUMHU
npubopaMu ¥ HUHCTPYMEHTaMU. bHOJIOTHYECKHUE TEPMUHBI, TOHSATHS, CHUMBOJIBL.
HcTtounuku Onosornueckux 3HaHui. [Iouck nHPOpMaIU ¢ UCIOJIb30BAaHUEM Pa3JInYHBIX
UCTOYHUKOB (HAyYHO-TIOMYJISIpHAS! IMTEpaTypa, CIPaBOYHHUKH, CETh VIHTEpHET)

MeTo1p1 N3YYCHUS JKUBOU IIPpHUPOJbI

2.1

HaquLIe MCTOJbI N3YUYCHUA JKUBOH MMpUpPOAbI: Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
N3MCPCHHUC, KJ'IaCCI/I(pI/IKaI_[I/IH. yCTpOfICTBO YBCIIUYNUTCIILHBIX HpI/I60pOBZ JIYIIbl U




MuKpockomna. [IpaBuia paboTsl ¢ yBeTHUUTEIBHBIMHA TPUOOpaMu

2.2

Meton omnwucanuss B OWojoruW (HATJSOHBINA, CIOBECHBIM, CXeMaTWdeckuii). Meron
U3MepeHus: (MHCTPYMEHTBI  HM3MepeHus). Meron  KiIacCH(pUKAIMH  OPraHU3MOB,
IpUMEHEHHE JBOMHBIX Ha3BaHUM opraHu3MoB. HalOmroneHue U IKCHEPUMEHT Kak
BEJIYIIINE METO IbI OMOJIOTUHU

Opranu3Msl — Tena KUBOM NPUPOIbI

[lonsitue 00 opranuszme. J[losinepHble U siaepHble OpraHu3Mbl. OJHOKJIETOYHBIE U

3.1
MHOTOKJICTOYHBIE OPTaHU3MBI
Kitetka u e€ otkpertue. Kirerounoe crpoenue opraau3MoB. LluTtonorus — Hayka O KJIETKe.
3.2 Krnerka — HaumeHbI1as €JMHKUIIA CTPOCHUS U KU3HEIEeATEIbHOCTH opranu3mMoB. CTpoeHue
KJIETKU 1101 CBETOBBIM MUKPOCKOTIOM: KJI€TOYHAasi 000J104Ka, IIUTOIIa3Ma, Spo
3.3 Krnerku, TkaHu, OpraHbl, CHCTEMbI OPTaHOB
KuznenestenbHOCTh ~ opraHu3MoB.  OCOOEHHOCTM  CTpPOEHUST M IPOLIECCOB
3.4 KU3HEACSITSIIBHOCTH Y PACTEHUH, )KUBOTHBIX, OakTepuii 1 rpnboB. CBONCTBA OPraHU3MOB:
' NUTaHUe, JbIXaHUE, BbIACJICHHUE, IBIKEHUE, Pa3MHOXKEHUE, Pa3BUTHE, Pa3lIpakuMOCTb,
npucnoco0aeHHoCTs. Opranu3m — eAMHOE 1IeJI0e
35 Pa3noobpazue opranu3mMoB u ux kiaccupukanus (TaKCOHbI B OMOJIOTHH: LIAPCTBA, TUIIBI
' (oTmensl), KIAacchl, OTPSAbI (IOPSIKK ), CEMEUCTBA, POJIbI, BUIBI)
36 Baktepuu u Bupychol kak popMbl KU3HU. 3HAUCHHE OAKTEpUil U BUPYCOB B IPUPO/IC U B

KHU3HH 4YCIIOBCKaA

OpranusMmsbl 1 cpeia 00UTaHus

4.1

[lonsitue o  cpege  oburanus. BojHas, Ha3eMHO-BO3IyIIHas, IIOYBEHHas,
BHYTpUOpPraHU3MeHHas cpeabl ooutanus. [IpencraBurenu cpen oouranus. OcoOGeHHOCTH
cpea 0OUTaHMs OPraHU3MOB




4.2

[Ipucniocobnennst opraHu3smMoB K cpene oOutanus. Ce30HHBIE W3MEHEHHS B IKH3HH
Opra’Hvu3MoB

[Tpupoabie coobmecTBa

[lonstTne o mnpuposHoMm coolmiecTBe. B3auMocBsi3u OpraHu3MoB B MPUPOIHBIX
coobmiectBax. IlumieBbie cBsizu B coodmiecTBax. [InieBbie 3BeHbs, LEMU U CETU MUTAHMSL.

5.1
[IponsBoauTenu, MOTPeOUTENN W Pa3pyIIUTENH OPraHUYECKUX BEIIECTB B MPHUPOIHBIX
5 coobmectBax. [Ipumepbl NpupoHBIX cOOOUIECTB (JI€C, MPYH, 03€pO U APYTHUE)
HckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTEIbHBIE IPU3HAKNA OT MPHPOTHBIX COOOIIECTB.
5.2 [IprumHBI HEYCTOMYMBOCTH  HMCKYCCTBEHHBIX COOOIIECTB. Poib  MCKYCCTBEHHBIX
COOOIIIECTB B JKM3HU YEJIOBEKA
53 [Ipupoansie 30861 3emun, ux oburtarenu. @nopa u payHa mpupoaHsIxX 30H. JlanamadTs:
' PUPOJIHBIE U KYJIbTYPHBIE
JKuBast mprpoja u 4eaoBeK
M3MeHeHus B mpUpOJie B CBSI3U C Pa3BUTHEM CEIbCKOTO XO3SHCTBA, MPOU3BOJICTBA U
6.1 pPOCTOM YHCIIGHHOCTH HacelieHUs. BiusHue dYenoBeka Ha >KUMBYIO MPHUPOAY B XOHe
5 ' uctopuu. ['nobanbHble 3KOJOTrHYecKre MpoOaemMbl. 3arps3HeHHuEe BO3AYIIHOW U BOJHOU
0005104eK 3eMJIH, MOTePU OYB, UX NPEJOTBPAICHHE
[Iytu  coxpanenust Ouosiorndeckoro pasHooOpaszus. OxpaHseMble TEPPUTOPUH
6.2 (3amoBeIHUKH, 3aKa3HUKH, HAITMOHAJIbHBIC MTAPKU, MAMATHUKU TpUposl). KpacHas kHura

Poccuiickoit deneparuu. Oco3HaHue KU3HU KaK BEJTUKOW IIEHHOCTH

6 KIIACC




Kopa pa3nena

Kox nmpoBepsiemoro
3JIeMEHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

PacturenbHbI Opranusm

boranuka — Hayka o pacreHusix. Paznmensl OotaHuku. CBsi3b OOTaHMKH C JAPYrUMH

11 HayKaMM U TeXHUKOW. OOIre Npu3HaKu pacTeHUI
12 Pa3HooOpa3ue pactenmii. YpoBHM OpraHM3allui PacTUTEIBHOTO OpraHusMa. Beicimme u
1 ' Huzue pacteHus. CopoBble U CEMEHHBIE PaCTEHUs
PacturtenbHas knerka. V3ydeHue pacTUTENbHOW KJIETKH I0J CBETOBBIM MHUKPOCKOIIOM:
1.3 KJIeTOuHass 000J0YKa, $AIpo, LUTOoIIazMa (IUIaCTUAbI, MHUTOXOHAPUH, BaKyolu C
KJIETOUHBIM cOKOM). PactuTtenbuble TkaHu. OYyHKIIMKA PACTUTEIbHBIX TKaHEH
14 Opranbl U CUCTEMBI OpPraHOB pacTeHuil. CTpoe€HHe OPraHOB PACTUTEIBLHOIO OpraHu3Ma,
' MX POJIb U CBSI3b MEKTY COOOI
CTpoeHue U )KU3HEeAEATEIbHOCTh PACTUTEILHOTO OpraHn3Ma
Ilumanue pacmenus. KopeHb — Opra mo4BeHHOro (MUHepaibHOro) nutanus. Kopuu u
KOpHEBbIE CUCTEMbI. Bubl KOpHEW U THUIBI KOPHEBBIX cUCTeM. BHeliHee U BHYTpeHHEe
2.1 CTpoeHue KOpHS B CBs3H ¢ ero ¢yHkuusimu. KopHeBoii uexnuk. 30Hb1 kKopHs. KopHeBbie
Bojiocku. Poct xkopus. IlornomeHue KOpHSMH BOABI M MHHEPAIbHBIX BEIECTB,
2 HEO0OXOUMBIX pacTEeHUIO (KOpHEBOE aBleHNe, 0ocMoc). Bunonsmenenue kopHeit
[TouBa, e€ momoponue. 3HaueHHe OOpaOOTKH TMOYBBI (OKYYMBAHHE), BHECCHUS
2.2 ynoOpeHuil, mpopexuBaHUs MPOPOCTKOB, MOJUBA IS JKU3HHU KYJIbTYPHBIX pPacTEHHIl.
I'mppononuka
2.3 IToGer u mouku. JlucropacmonokeHue M JUcTOBass Mo3amka. CtpoeHue M (QpyHKIMU




mucta. IlpocTtble M cClOXHBIE JHUCTbs. BupomsmeneHnuss mauctbeB. OcCoOEHHOCTH
BHYTPEHHETO CTPOCHHS JINCTA B CBS3HU C €ro (GyHKIUSMHU (KOKHUIA U YCThUIA, OCHOBHAS
TKaHb JICTA, NPOBOJAIINE Iy4kH). JIucT — opran Bo3aymHoro nutanus. ®otocunres.
3HaueHue POTOCUHTE3a B IPUPOJIE U B KHU3HU YEIOBEKa

2.4

lvixanue pacmenus. Jlpixanue KOpHs. PbIxiieHWe TOYBBI JUIsl YAYYIIEHUS JIbIXaHUS
KOpHEH. YCJIOBHUA, MNPENSITCTBYIOIIHNE ABbIXaHUIO KOpHEH. JIMCT Kak opraH JbIXaHHS
(ycreuunbiii  anmapar). [loctymenwe B smct atmocdepHoro Bo3ayxa. CuibHas
3aMbUIEHHOCTh BO3JyXa KaK MPEMsSTCTBHE JUIsl JpIXaHusl JucTheB. Ctedenb Kak opraH
NbIXaHWs (HATW4YUe YCTHUIl B KOXHUIlE, YeueBUYEK). OCOOEHHOCTH IBIXaHHS PACTCHHIM.

B3aumocBs3b ApIxaHus pacTeHUsI ¢ (POTOCHHTE30M

2.5

Tpancnopm eewecms 6 pacmenuu. Heopranmdeckue (BoJa, MHHEpAJIbHBIC COJIM) U
OpraHuveckue BemecTa (0K, )KUPBI, YTIICBOIbl, HYKJICHHOBBIC KUCIOTHI, BATAMUHBI U
npyrue) pacteHus. CBs3b KJIETOYHOTO CTPOCHHs cTeOust ¢ ero GyHkiuaMu. Poct cTebis
B unHY. KieTouHoe cTpoeHHe cTeOnst TPaBSHUCTOTO PACTEHHSI: KOXKHUIIA, MPOBOISIIIEC
Ny4YKH, OCHOBHas TKaHb (mapeHxuma). KierouHoe cTpoeHue crTebisi IPEeBECHOTO
pacteHus: kopa (mpoOka, ny0), kKamOWii, IpeBecMHa W cepiieBuHa. Poct crtebns B
TOJIIIUHY

2.6

[TpoBogsimue TKaHU KOpHA. TpaHCHOPT BOJABI M MHUHEpAIbHBIX BELIECTB B PACTCHHUH
(cocynmsl apeBecUHBI) — BOCXOIAIIMKA TOK. McmapeHue BOJbI yepe3 cTedenb U JIUCThS
(Tpancniupanus). Perynsuust ucnapeHus: BoJAbl B pacTeHUU. BiusHMe BHEUTHUX YCIOBHMA
Ha HCIapeHue BOJAbl. TpaHCHOPT OpraHWYEecKUX BEIIECTB B PACTCHHH (CUTOBUIAHBIC
TpyOKu nyba) — Hucxomsmui Tok. IlepepacmpeneneHue u 3amacaHue BeEIIECTB B
pacteHuu. BumonsmeH€HHbIe TTOOErH: KOpHEBUINE, KIyOeHb, JTyKoBulla. VX crpoeHue;




OHOJIOrMYECKOC B XO3AMCTBEHHOC 3HAUCHHUE

2.7

Pocm pacmenus. ObpazoBatenbHbie TkaHU. KoHyc Hapactanusi mo0era, poCcT KOHYHMKA
KOpHs. Bepxylieunslil 1 BcTaBouHbI pocT. PocT KOpHS U cTebiid B TONIUHY, KaMOUil.
OO6pazoBaHue roJAWYHBIX KOJEIl y JPEBECHBIX pacTeHUi. BiusHue (uUTOropMOHOB Ha
poct pacrenus. PoctoBsie aBuxkeHus: pactrenuil. Pazsutne mobera u3 nouku. BeTBienue
no0eros. YmpaiieHue poctoM pactenus. @opmupoBanue KpoHsl. [IprumMeHenne 3Hanui o
pOCTE PacTeHHs B CEIbCKOM XO03sicTBE. Pa3BuTHE OOKOBBIX TOOETOB

2.8

Pasmnoowcenue pacmenus. BereratuBHOe pa3MHOXKEHUE IBETKOBBIX pACTEHUH B
npuposie. BereratmBHoe pa3MHOXeHUE KylnbTypHbIX pacTeHui. Kionel. CoxpaHeHue
MPU3HAKOB MATEPUHCKOTO PACTeHHS. XO3AWCTBEHHOE 3HAYEHUE BETE€TAaTHBHOTO
pasmHoxeHus. CeMeHHOe (reHepaTUBHOE) pa3MHOKEHHUE pacTeHui. [[BeTkn u comnperus.
Omnbutenne. [lepekpécTHoe omblaeHUE (BETPOM, JKUBOTHBIMHU, BOJION) M CaMOOTIBLICHHUE.
JBoiiHoe ommogoTBopenue. HacnenoBanue mpusHakoB o0oux pacreHuid. OOpa3zoBaHUe
IJI0J0B U ceMsiH. Tumbl ion0B. PacnpocTpanenue mionoB U ceMsiH B mpupojie. Cocran
U CTpPOEHHE CEMsH. YCIOBHs IpopacTaHus ceMsH. [loArotoBka ceMsH K IIOCEBY.

Pa3BuTHe npopocTkoB

2.9

Passumue pacmenus. Pa3zButue 1BeTkoBoro pacteHusi. OCHOBHBIE NEPUOABI PA3BUTHSL.
[{uk pa3BUTHUS BETKOBOTO pacTeHus. Biausuue GpakTopoB BHEIIHEH cpeibl HA Pa3BUTHE
[[BETKOBBIX pacTeHui. JKiu3HeHHbIe ()OPMBI LIBETKOBBIX PACTEHUN

7 KIIACC




Kox
pasaena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

CrcremMaTH4eCKHe IPyIIbl paCTEHUN

1.1

Knaccugpurayus pacmenuii. Bug xak OCHOBHasl cuUcTeMaTHdeckas kateropus. Cucrema
pactutenbHoro wmupa. Hwusmive, BbICIIME CIOpPOBBIE, BBICIINE CEMEHHBIE DPACTEHUS.
OcCHOBHBIE TaKCOHBI (KAaT€ropuu) CHCTEMAaTUKH pacTeHHi (1lapcTBO, OTAEN, Kiacc,
HOPAJIOK, ceMeicTBO, poid, Bua). McTopus pa3BUTHS CHCTEMATHKH, ONKCAHUE BUJIOB,
OTKpPBITHE HOBBIX BUJOB. Pob cuctemaTuku B OMooruu

1.2

Huzwue pacmenus. Booopocau. O0mias XxapakTepucTuka Bojopocieit. OMHOKIETOUHbIC ’
MHOTOKJIETOUHbIe 3eJ€Hble BoAOpocau. CTpoeHHe U IKU3HENEATENbHOCTh 3€JIEHBIX
BoJlopocieit. PasmHOXeHue 3en€HbIX Bojopociel (Oecronoe u moJioBoe). bypeie u
KpacHble BOJOPOCIH, HUX CTPOCHHE W >KM3HEIEATENbHOCTh. 3HAUCHHE BOJOPOCIEH B
IPUPOJIE U )KU3HU YeJIOBEKa

1.3

Buvicuuue cnoposvie pacmenus. Moxosuousie (Mxu). OOmasi XapakTepUCTHKA MXOB.
CrtpoeHre M >KU3HEACATENLHOCTh 3eNEHBIX M C(arHOBHIX MXOB. [IpmcrocoOieHHOCTh
MXOB K JKM3HHU Ha CHJIHO YBJI&XHEHHBIX MMOYBaxX. Pa3MHOKEHUE MXOB, IIMKII Pa3BUTHS HA
npuMepe 3el1€HOro Mxa KyKyImKHH J¢H. Poimb MXOB B 3a00auyMBaHUM TI0YB U
topdooOpa3oBanuu. Vcmonb3oBanue Topda M MPOAYKTOB €ro IepepadoTKH B
XO3SICTBEHHOH IS TEIILHOCTH YEJIOBEKA

1.4

IInaynosuonvie (ILhayHol). Xeowesuonvie (Xeowu), Ilanopomuuxosuonvle
([lanopomnuxu,). Ob6mas XapaKTepUCTHKA. VYcnoxuenue CTPOEHUS
NanoOPOTHUKOOOPA3HBIX PAaCTEHHUH MO cpaBHEHHIO cO MXaMu. OCOOCHHOCTH CTPOEHUS U
KU3HENCATCIILHOCTH  IUIAYHOB,  XBONIEMW M MalnoOpOTHUKOB.  Pa3MHOxeHue
ManopOTHUKOOOPA3HBIX. Hukn pa3BUTHS ManopOTHHKA. Ponb JPEBHUX
ManopOTHUKOOOPA3HBIX B o0pa3zoBaHUU KaMEHHOTO YIS, 3HaueHue




NaroOpOTHUKOOOPA3HBIX B IPUPOJE U JKU3HU YETIOBEKA

1.5

Buvicuue cemennvie pacmenus. Ilonocemennvie. OOLas XapaKTepUCTHKA. XBOMNHbBIE
pacTtenusi, ux pasHooOpaszue. CTpoeHHE U KU3ZHEIEITEIbHOCTh XBOWHBIX. Pa3zMHOKeHne
XBOMHBIX, LIMKJI Pa3BUTHS Ha IPUMEPE COCHBI. 3HAYEHHE XBOMHBIX PACTEHUH B MIPUPOJAE U
JKH3HU YEJIOBEKA

1.6

Toxpvimocemennvle (yeemroesvie) pacmenus. OOmas xapaktepuctuka. OcoOEHHOCTH
CTpOCHUS " KHU3HEACITCITLHOCTH MOKPBITOCEMEHHBIX KaK HauboJee
BBICOKOOPraHU30BaHHOW TPYIIIBI PAaCTeHHI, WX TOCHOJCTBO Ha 3emute. Kiaccudukanus
MOKPBITOCEMEHHBIX pacTeHui: kiacc [IBynonbHbie M kiacc OpHopoJsibHble. [Ipu3Haku
KyaccoB. [{UKIT pa3BUTHS IOKPHITOCEMEHHOTO PACTCHHUS

1.7

Cemeticmea nOKpbIMOCEMEHHbIX (YBEemMKOBbIX) pacmeHutl. XapakTepHbIE MPU3HAKU
cemerictB knacca JIBymonenbie (Kpecrousernwie, mnu KamyctHeie, Po3onBerHsle, niu
Po3oBrie, MoTtbutbKOBBIC, Wi boOoBsie, [1acnénoBrie, CoKXHOIBETHBIC, MM ACTPOBBIC)
u kinacca Opuoponwsuble (Jlumedinple, 3maku, uiau MsTiukoBsie). MHoOroo6pasue
pactenuii. JlukopacTtymue mnpeacraButenu cemeicTB. KynbTypHble mnpencTraBuTenu
CEMEICTB, X HCIOIH30BAHIE YEIOBEKOM

Pa3zBurue pPaCTUTCIIbHOT

0 MUpa Ha 3emJie

2.1

DBOJIIOLMOHHOE pa3BUTHE pacTUTeNbHOro mMupa Ha 3emiie. CoxpaHeHHE B 3eMHOU KOpe
PaCTUTENBHBIX OCTATKOB, UX M3ydeHUe. «KuBble UCKOTIAeMbIe» PACTUTEIHLHOTO IapCTBa.
Kuzup pactenuii B Boxe. IlepBbie HazeMHble pacTenus. OCBOEGHHE PACTEHUSMU CYIIH.
Otanbl pa3BUTUS HA3€MHBIX PACTEHUN OCHOBHBIX CHCTEMAaTHYECKHX Tpymil. Breimepiiue
pacTeHus

PacTeHus B IpupoaHbIX

cooOmiecTBax

3.1

Pactenusa n cpcaa oOuTaHHs. DKOJOTHUYECKUE q)aKTOpBI. Pactenusa n YCJIIOBUA HEXUBOM




IPUPOJIBI: CBET, TEMIIEPATYpA, Bilara, arTMoc(epHblil Bo3ayX. PacTeHus u yciaoBus XKUBOU
OpPUPOJBI: TpPSMOE U KOCBEHHOE  BO3ACWCTBHE OPraHM3MOB HA  pPAcCTEHMSL.
[IpucnocobneHHOCTH pacTeHuil K cpeae oOuTanus. B3anmMocBs3u pacTeHuit MeXIy co00i
U C IpyTMMH OpraHu3MaMu

3.2

PactutenbHble  cooOmectBa.  BuaoBoil  cocraB  pacTUTENbHBIX  COOOIIECTB,
npeoliiajarove B HUX pacTeHus. Pacnpenenenre BUI0B B paCTUTEIbHBIX COOOIIECTBAX.
Ce30HHBIE M3MEHEHHUS B JKM3HHM PACTUTEIBHOTo coodiiecTBa. CMeHa pacTUTEIbHBIX
coobmiecTB. PacTuTenbHOCTD (pacTUTENBHBIN OKPOB) NMPUPOAHBIX 30H 3emiu. Diopa

Pactenus u yenosek

KynbsTypHBIE pacTeHus U UX NMPOUCXOXKaeHHE. L[eHTpbl MHOTOOOpa3usi U MPOUCXOXKICHHUS
KyJbTYPHBIX pacTeHuil. 3emiienenue. KylbTypHble pacTE€HHS CEIbCKOXO035MCTBEHHBIX

4.1 YrOJWi: OBOIIHBIE, TUIOJAOBO-ATOAHBIC, TIOJIeBble. PacTeHuss ropoja, 0OCOOCHHOCTH
ropoackoit ¢uopsl. Ilapku, necomapku, CKBepbl, OOTaHWUYECKHE cajbl. JleKopaTHBHOE
11BeToBOJICTBO. KOMHAaTHBIE pacTeHusi, KOMHATHOE 1IBETOBOICTBO
[TocrnencTBust AeATENBHOCTH 4YeJOBeKa B AKocHucTreMax. OxpaHa pacTUTENBHOIO MHpA.

4.2 Boccranosienue uncnennoctu peakux BuaoB pactenuii: OOIIT. Kpacnas kaura Poccun.

Mepbl cOXpaHeHUsl paCTUTEIHLHOIO MUpa

['puOk1. JInmaiinuku. bakrepuun

I'pubsl. OOmiast xapakrtepuctuka. lllngmouynsie rpubbl, UX CTpPOEHHE, MHTAHUE, POCT,
pazMHoxkeHue. CbenoOHbIe M SOBHUTHIE T'puOBL. Mepbl MpoHUIaKTUKH 3a00JIeBaHUM,

5.1
CBSI3aHHBIX € rpubaMy. 3HaueHHe HUIANOYHBIX IPUOOB B HPUPOIHBIX COOOIIECTBAX U
KHU3HU yesioBeka. [IpoMblIIIeHHOE BBIPAIMBAHNE NUIAIIOYHBIX IPUOOB (IIAMIMHBOHBI)
5.9 [InecueBslie rpubdsl. JpoxokeBble rpuObl. 3HaYEHUE IUIECHEBBIX M JIPOACKEBBIX T'PHOOB B

pupoAc M KHU3HHU UYCIIOBCKA (HI/IIJ_ICBa}I u Q)apMaHeBTI/I‘{eCKaSI IPOMBIINIJICHHOCTb U




JApyrue)

5.3

[Tapasutnueckue rpubsl. PazHooOpaswe W 3HAUCHUE MAPA3UTUICCKUX TPUOOB (TOJIOBHS,
CHOpBIHBS, GpuTOodTOpa, TPYTOBUK H Apyrue). boprda ¢ 3ab0sIeBaHUSIMH, BBI3BIBACMBIMH
napa3uTUIECKUMU TpudamMu

5.4

JInmaiHUKY — KOMIUIEKCHbIE opraHu3mbl. CTpoeHue numaiHuKoB. Ilutanue, poct u
pa3MHOKEHHE JUIIAHHUKOB. 3HaYeHHE JUIIAiHUKOB B IPUPOJIE U JKU3HU YeJIOBEKa

5.5

bakrepun — nosnepusie opranu3mbl. OOmas xapakTepucTrka Oakrepuii. bakrepuanbHas
kietka. PasmHoxxenue Oakrepuid. Pacpoctpanenne 6aktepuii. PazHooOpasue OakTepuid.
3HaueHue OakTepuil B MPUPOIHBIX coolimiecTBax. boye3HeTBoOpHbIE OakTepUH U Mephbl
npoguiakTUKu 3a00JIeBaHUN, BBI3bIBAEMbIX OakTepusMu. baktepun Ha ciayxbe y
YeJIoBEKa (B CEIbCKOM XO03sIIICTBE, MPOMBIIIJIEHHOCTH )

8 KUIACC

Kox pa3nena

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsiemMble 1€MEHTBHI COIEP:KAHUS

JKUBOTHBIN Opranu3m

1.1

pacteHuil. ~ MHoroobOpazue  KMBOTHOro  Mupa.  OTHOKIETOUHBIE

TCJIa U APYTHUC

3o00J10THS — HayKa O XUBOTHBIX. Paznensl 30050run. CBs13b 300JI0THH C Apyrumu

HayKaMHu " TEXHUKOMH. O6H_II/IC IMPU3HAKHU KHBOTHBIX. OTnuuns KUBOTHBIX OT

u

MHOTOKJICTOYHBIC >KMBOTHBIC. d)opMa TCJIa KUBOTHOTO, CUMMCTPUA, PA3MCPLI




1.2

Kusotnas kierka. OTkpbITHE XUBOTHOM KieTku (A. JleBenryk). CrtpoeHue
KUBOTHOW KJICTKHU: KJICTOYHAs MEMOpaHa, OPraHOUIbI TMEPEABYKCHHS, SIPO C
SITPBIIITKOM, IIUTOTUIa3Ma (MUTOXOH/IPUH, THIIEBAPUTEIHLHBIC U COKPATUTEIIHHBIC
BaKyOIIH, JTM30COMBI, KIIETOUHBINA IEHTpP). [Iporiecchl, mporcxoasimue B KIETKE.
Jlenenne xineTku. TKaHW KXUBOTHBIX, MX pa3sHooOpasue. OpraHbl U CUCTEMBI

OpraHoB XUBOTHBIX. OpraHusM — eIMHOE 1LIeJI0e

CTpOGHI/Ie N XKU3BHCACATCIBbHOCTE OpraHrn3Ma XKUBOTHOT'O

2.1

Onopa u osudcenue scusommuvlx. OCOOEHHOCTH TUAPOCTATHUECKOTO, HAPYKHOTO
U BHYTPEHHEro CKeJeTa y >KHMBOTHBIX. llepeiBikeHHE Yy OJHOKIETOYHBIX
(amE€OOBUIHOE, JKI'YTHKOBOE). MblllIeyHble JBWXKEHHS Yy MHOTOKJIETOYHBIX:
NOJET HACEKOMBIX, NTHULL; MJaBaHUE pbIO; ABMIKEHHE IO CYyLIE MO3BOHOYHBIX

JKUBOTHBIX (TT0J13aHUE, O€T, X0/1p0a 1 1pyrue). PhraaykHbie KOHEYHOCTH

2.2

Ilumanue u nuwesapenue y owcusomueix. 3HadeHue nutTaHus. llutanue u
NUIIeBapeHue Yy MpocTedmux. BHYTpUIONOCTHOE U BHYTPUKIETOUHOE
NUIIeBapeHrue, 3aMKHyTass W CKBO3Has IMILEBApUTENIbHAasg CHCTEMa Yy
0€CI03BOHOYHBIX. [TumieBapuTenbHbIN TPaKT y MMO3BOHOYHBIX,
nuiieBapuTenbHbie  xKene3bl. PepmeHTbl. (OCOOEHHOCTH MHILEBAPUTENBHOM

CUCTCMBI Y HpeﬂCTaBHTCHeﬁ OTpAAO0B MJIICKOIIUTAIOIIHNX

2.3

Lvixanue scusommuvix. 3HaueHue AbIxaHud. ['a3000MeH yepe3 BCIO MOBEPXHOCTh
kineTku. JKabGepHoe napixanue. Hapyxnble u BHyTpeHHHE 3xa0pbl. KoxkHoe,
TpaxelHoe, JIErouHoe JabIXxaHue y ooburateneil cymu. OcoOEHHOCTH KOXKHOTO

Ipixanus. Pois BO3AYIIHBIX MCIIKOB Yy IITHIL




2.4

Tpancnopm eewecms y drcusomuvix. Poiabp TpaHCopTa BEIIECTB B OpraHu3Me
JKNBOTHBIX. 3aMKHy’l'a$[ u HC3aMKHYTas KPOBCHOCHBIC CHUCTEMBbI y
6ecno3BoHouHBIX. Ceparne, KpoBeHOCHBbIE cocynpl. CHMHHOW #  OprOmHON
COCYIIbI, KaIMJUISIPBI, «JIOKHBIE CepAla» y A0XkaeBoro uepBs. OcoOeHHOCTH
CTPOEHHUSI HE3aMKHYTOM KPOBEHOCHOW CHUCTEMBI Y MOJUIFOCKOB U HAaCEKOMBIX.
Kpyru xpoBooOpaiieHusi 1 0COOEHHOCTH CTPOECHHSI CEpJell Y IMO3BOHOYHBIX,

YCII0’)KHEHHUE CUCTEMBI KPOBOOOpaIleHUs

2.5

Buloenenue y srcueomuuix. 3HaueHue BbIJICIECHNUS KOHEYHBIX MTPOJYKTOB 0OMeHa
BemlecTB. COKpaTHTENbHbIE BaKyoJdM y HpocTeHIMx. 3BE3qYaThle KIETKU U
KaHaJblbl y IUIOCKUX 4YepBEW, BBIIEIUTEIbHbIE TPYOOUKHM U BOPOHKH Yy
KOJIbYAThIX YepBeil. MaabIUrueBbl cocyabl y HaceKOMbIX. [louku (TynoBUILIHbIE
U Ta30Bbl€), MOUYETOYHUKH, MOYEBOW MY3bIpb y MO3BOHOYUHBIX >KUBOTHBIX.

Oco0eHHOCTH BBIICJIICHUA Y IITUL], CBA3aAHHBIC C MOJIETOM

2.6

Ilokposvr mena y ocusommuvix. I1okpoBbl y OECHO3BOHOYHBIX. Y CIOXKHEHHE
CTpOEHUSI KOKM y MO3BOHOYHBIX. Koxka kak opraH BblieneHusi. Poib koxu B
teriooTaaye. [IpousBoansie koxu. CpencTBa MacCUBHON M aKTUBHOM 3allIUTHI Y

KHUBOTHBIX

2.7

Koopounayuss ~ u  peeyriayus  HCU3HeOeAMENbHOCMU )Y HCUBOMHBIX.
Pa3npa)kuMOCTh 'y  OJHOKJIETOYHBIX JKMUBOTHBIX. Takcuchl ((oToTakcuc,
TpodoTaKkcuc, XeMOoTakcuc u apyrue). Heperas perymsauus. HepBHas cucrema,
e¢ 3HaueHue. HepBHasg cucrema y 0ecro3BOHOUHBIX: ceTuaTas (aupgysHasn),

CTBOJIOBAas1, y3JIOBasd. HepBHafI CUCTCMaA Yy MMO3BOHOYHBIX (pr6ana;1): TrOJIOBHOM




M CHOUHHOM MO3r, HEpBBL YCIIO)KHEHHE TOJIOBHOTO MO3ra OT pbI0 10
mitekonuraronux. [losiBieHre 00IBIIMX NOTYIIAPHA, KOPBI, 00PO3/T U U3BHIIHH.
I'ymopanbnas perynsauus. Poap rOpMOHOB B KM3HM KMBOTHBIX. [losoBbie
ropmoHsl. IlonoBoit numopdusm. Opranbl 4yBCTB, UX 3HaY€HHUE. PerenTopsl.
IIpocTsle u crnoxHbIe (paceTounble) ri1aza y HaceKoMbIX. OpraH 3peHust U ciryxa
y TO3BOHOYHBIX, MX ycJokHeHue. OpraHbl OOOHSHHUS, BKyca M OCSI3aHUS Y

0€CII03BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. Opran 60KOBOH JIMHUU Y PbIO

2.8

Iloseoenue scusommuvix. BpoxxaéHHoe u npruoOpeTéHHOe noBeieHue (MHCTUHKT
n HayudeHue). HaydyeHue: ycioBHbIE peduieKChbl, UMIPUHTUHT (3aledaTieHue),
WHCAWUT (mocTmxeHue). [loBenenmue: MULIEBOE, 000pOHUTENBHOE,

TeppuTOpUaNbHOE, OpauHoe, uccienoBaTenbckoe. CTUMYIIbI TOBEACHUS

2.9

Pasmnoowcenue u pazsumue swcueomuuvlx. becnonoe pa3sMHOXKEHHE: JIEEHUE
KJIETKHM OJIHOKJIETOYHOIO OpraHM3Ma Ha JBe, IMOYKOBaHHE, (parMeHTaIus.
[TosoBoe pasmHoxkeHue. [IpeumyiecTBo MosioBoro pasmHoxkeHus. [lonoBeie
xenesbl. AuuHuky u cemeHHUKU. [losoBbie kineTku (rametsl). OIIoA0TBOPEHUE.
3urota. Ilaptenorenes. 3apoapliieBoe pa3Butue. CTpoeHue dAilla MNTHUIBL.
BuyTtpuytpobHOE pa3BUTHE MIIEKOMUTAIONIMX. 3apoJbIIIeBbIe  O00O0JOYKH.
[Tnanenra (merckoe MECTO). [TynounsIit KaHATHK (mymoBuHA).
[TocTaomOproHanbHOE pa3BuUTHE: MpsiMoe, Hempsimoe. Metamopdo3 (pa3BuTHe C

MPEBpAIICHUEM): TTOJIHBII U HEMOJIHBIH

CucremaTnieckue T'pYIIIBI )KUBOTHBIX

3.1

OcnosHble Kamezcopuu cucmemamurku  JHCUBOMHbLX. BI/II[ KaKk OCHOBHasa




CUCTECMAaTHUYCCKasl KaTeFOpI/Ifl JKNBOTHBIX. KJ'IaCCI/I(bI/IKaIII/IH JKHNBOTHBIX. CI/ICTeMa
JKHNUBOTHOTI'O ana. CI/ICTCM&TI/I‘ICCKI/IC KaTCFOpI/II/I JKHUBOTHBIX (HapCTBO, THII,
KJIacC, OTpsi, CEMEHCTBO, pojd, BHUJ), HUX comnoguuHeHue. bunapHas
HOMeHKJaTypa. OTpakeHHue COBPEMEHHBIX 3HAHUMA O TTPOUCXOXKICHUU U POJICTBE

JKHUBOTHBIX B KJ'IaCCI/I(l)I/IKaIII/II/I KHUBOTHBIX

3.2

Oonoknemounwvle dtcusommuvle — npocmetiwiue. CTpoeHHE U KU3HEAEATEIbHOCTh
npocredmux. MecrooOutanne u oOpa3 ku3HU. OOpazoBaHuE ILMCTHI IPU
HeONIaronpusTHBIX YCJIOBHSIX cpeapl. MHorooOpasue mnpocTeiux. 3HaueHue
MPOCTEHIINX B MPUPOJE U KU3HU YelioBeka (0Opa3oBaHHE OCAOYHBIX MOPO/,
BO30yauTenu 3abosneBaHul, cumOuoTHdyeckue Buasl). Ilyru 3apaxkeHus
YeJioBeKa U Mepbl NPO(UIAKTUKH, BBI3bIBAEMbIE OJJHOKJIETOYHBIMU KUBOTHBIMH

(MansTpUITHBIN TJ1A3MOTAH)

3.3

MHnozoknemounvle socusomuvie. Kuweunononocmuoie. OOIIas XxapakTepUCTUKA.
Mectoobutanue. OCOOEHHOCTH CTPOEHUS U KU3HEIEATEIBHOCTU. DKTOAepMa 1
JHTOJIepMa. BHyTpumojoctHoe ¥ KJIETOYHOE IepeBapuBaHUE  IUIIH.
Perenepamnusa. Pednekc. becnonoe pasmuokenue (moukoBanue). [lonoBoe
pasmHoxenue. ['epmadppoautusm. PazgenpHomosble  KUIIEUHONOJIOCTHBIE.
MHuoroo0pa3ue KUIIeUHOTIOJIOCTHBIX. 3HAaYCHHE KUIIEYHOIIOJIOCTHBIX B IPUPOIE

H )KU3HH 4YCJIIOBCKA. KOpaJ'IJIOBbIC ITOJIUIIBI U UX POJIb B pI/I(1)OO6paSOBaHI/II/I

3.4

Inockue, kpyenvie, konvuamole yepsu. OOmas xapakrepuctrka. OcoOEHHOCTH
CTPOEHHUSI M KU3HEACATEIBHOCTH IUIOCKUX, KPYIVIBIX U KOJIbYATBIX YEPBEM.

Mnoroo6pasue uepseil. Ilapazutnueckue miuockue U Kpyrible 4epBU. LIMKIIbI




Pa3BUTHSI IEUEHOUHOTO COCAJIBIINKA, ObIUBETrO LIEIHS, YEIIOBEUECKON acKapuIbl.
UepBu, MX NPHUCTIOCOONICHUS K TapasuTH3MY, BpEA, HAHOCHUMBIH YEIOBEKY,
CENbCKOXO35MCTBEHHBIM PACTEHUAM U KMBOTHBIM. MeEpbI 10 NMPEayPEKICHUIO

3apakeHMsl Mapa3uTUYeCKUMU uepBsiMu. Posb uepBeil kak mouBooOpa3oBareneit

3.5

Ynenucmonoeue. OOmas xapakrepuctuka. Cpenpl ku3HU. BhHemnee u
BHYTPEHHEE CTPOCHHME WICHHCTOHOTHX. MHOroo0pa3ue YJeHHUCTOHOTHUX.

[IpencraBurenu kinaccos

3.6

Paxoobpasnvie. OCOOEHHOCTH CTPOCHUS M >KU3HENECATENbHOCTH. 3HAuY€HHE
PaKooOpa3HBIX B MPUPOJIC M KU3HH 4enoBeka. [laykoobpasnvie. OCOOCHHOCTH
CTPOCHHS W JKU3HENCATECILHOCTH B CBSI3W C JKM3HBIO Ha cyme. Knemm —
BpPEAUTENHN KYIbTYPHBIX PacTeHU U Mepbl 00pbObl ¢ HUMU. [lapazutuueckue
KJIEIIU — BO30YAUTENH U MEPEHOCYMKU OMAacHbIX Ooje3Heil. Mepbl 3aluThl OT

kienieit. Posb kiremeli B moyBooOpa3oBaHun

3.7

Hacexomvie. OcOOEHHOCTH CTPOEHHUS U KHU3HEAEATEIbHOCTU. PazMHOkeHue
HAaCEeKOMBIX U THUMbl pa3BuTus. OTpsiapl HaceKOMbIX: [IpsMoOKpbLIbIE,
PaBHokpbuibie,  IlomyxecTtkokpeuible,  Yemyekpouible,  KeCTKOKpPBUIbIE,
[Tepenonyatokpeuibie, JIBykpeuibie u japyrue Hacekomble — MepeHOCUYUKU
BO30yauTeNell M TMapa3uThl YelOBEKa U JOMAIHUX >KUBOTHBIX. Hacekompble-
BpEAUTENH cajia, Oropoja, moiis, jJeca. Hacekomble, CHUKAIOMINE YUCICHHOCTD
Bpeauteneil pacrenuil. [loBejgeHne HACEKOMBIX, HMHCTUHKTBL. Mepbl 10
COKpAIICHUIO YHMCIEHHOCTH HACEKOMBIX-BpeauTeaeil. 3HaueHue HACEeKOMBIX B

MIpupoAc 1 ’KU3HU YCIIOBCKA




3.8

Monniocku. O0mas xapakrepuctika. MectooOnTanue MoJUTFOCKOB. CTpOCHHE |
IPOLIECCHI KU3HEHAECATEIIBHOCTH, XapaKTepHbIE IuiE: OpIOXOHOT'HX,
JIBYCTBOPYATHIX, TOJOBOHOTHUX MOJUTIOCKOB. YepThl MPHCIIOCOOICHHOCTH
MOJUTFOCKOB K cpefe oOurtaHus. Pa3MHOKeHHEe MOJUTIOCKOB. MHOT0O0Opasue

MOJUIFOCKOB. 3HaYEHHNE MOJUIIOCKOB B MMpUpoaAC U XU3HU YCTIOBCKA

3.9

Xopoosvie. OOmiasi XapakTepuUCTHUKA. 3apOJBIIIEBOE Pa3BUTHE XOPAOBBIX.
Cucrematnueckue rpymnmnbl xopAoBbix. IlonTtun becuepennbie (JTaHUETHHK).

[Toarun Yepenusie wum [103BOHOYHBIE

3.10

Peiovr. O6mas xapaktepuctuka. MecTooOMTaHHe M BHEIIHEE CTPOEHHE PBbIO.
OCOOCHHOCTH BHYTPEHHETO CTPOCHHSI W TIPOIECCOB JKM3HEICSTEITHHOCTH.
[IpucnocoOnaeHHOCTh PBIO K YCIOBUSAM OOuTaHUSA. OTINYHUS XPAIMIEBBIX PBIO OT
KOCTHBIX pbIO. Pa3MHOXEHWe, pa3BHUTHE ¥ MHTpalUs pbI0O B TPUPOJE.
MHoroo6pa3ue pbi0, OCHOBHBIE CUCTEMaTHYECKUE TPYNIbl pei0. 3HaAUEHHE PBIO

B IIPHUPOJC U )KU3HU YCJIIOBCKA. X03IMCTBEHHOE 3HAYCHHE pBI6

3.11

3emHogooHble. OOmas xapakTepucTHKa. MecTooOWTaHHE 3E€MHOBOIHBIX.
OcobeHHOCTH BHEILHETO H BHYTPECHHETO CTPOCHHSI, MIPOIIECCOB
KU3ZHENEATENIbHOCTH, CBS3aHHBIX C BBIXOJOM 3€MHOBOJHBIX Ha CYIIY.
[IpucnocobaeHHOCTh 3eMHOBOIHBIX K JKM3HHU B BOJIE U Ha cylie. Pa3MHOXkeHHe
U pa3BUTHE 3EMHOBOJHBIX. MHOrooOpa3ue 3EMHOBOJHBIX M HX OXpaHa.

3HayeHue 3CMHOBOIHBIX B ITPUPOJAC U )KU3HU YCIIOBCKA

3.12

IIpecmuvikarowuecs. Oomas XapaKTEPUCTHKA. Mecrooburanue

IMPECMBIKAIOIUXCA. OCOOEGHHOCTH BHEIIHETO U BHYTPCHHCTO CTPOCHUA




npecMbikatouxesa.  [Ipoueccbl  kusHeaearenbHocTu. I[IprcnocoOneHHOCTh
IIPECMBIKAIOIIUXCS K JKM3HM Ha cyme. Pa3MHOXeHWe H©  pa3sBUTHE
npecMbIkaroluxcsa. Perenepauus. MHorooOpasue IpEeCMbIKAIOIUXCA M UX

oXpaHa. 3HaueHue IMPECMBIKAOIUXCA B IIPUPOJC U ) KU3HU YCJIIOBCKA

3.13

Imuywv. Ob6mas xapakrepuctuka. OCOOCHHOCTH BHEIIHETO CTPOCHUS IITHIL.
Oco0eHHOCTH BHYTPEHHETO0 CTPOEHHUS M MPOIECCOB KU3HEACITSIIBHOCTH TITHII.
[Tpucnocobnenus ntur k mon€ry. [lopenenne. PasmMHoXeHNE U pa3BUTHE MITHIIL.
3aborta 0 motomcTBe. Ce30HHBIC SBJIEHUS B KWU3HW MTHI. MUTpanuu NTHUI], UX
n3ydyeHue.  MHorooGpasue  OTHUL.  ODKOJIOTUYECKHE  TPYNIbl  MTHIL
HpI/ICHOCO6J'IeHHOCTI) ITUI K pa3jJnYHbBIM YCIOBHAM CPCAbLI. 3HaueHue IITUI] B

MPUPOJIE U KU3HU YeIOBEKa

3.14

Mnexonumarowue. O0mas xapakrepuctuka. Cpeapl >KM3HU MIICKOITHTAIOIIHX.
Oco0OeHHOCTH BHEUIHEr0 CTPOCHUS, CKeleTa U MYCKYJIaTypbl, BHYTPEHHETO
crtpoenus. [lpoueccsl KU3HEAEATENBHOCTU. Y CIIOKHEHUE HEPBHOW CHUCTEMBI.
[ToBenenue muexonuraromux. Pasmuoxenue u pazsutue. 3a00Ta 0 MIOTOMCTBE.

[TepBo3Bepu. Omgnonpoxoanbie (shnexnanymue) 1 CymuaTbie (HU3IINUE 3BEPH).
[InanenTapHsbie MJIEKOITUTAOIIIHE. Mmuoroo6pazue MJIEKOITUTAOIIHX.
Hacexomosiaubie u  Pykokpsuibie. ['ppi3yHbl, 3aifiieoOpaszHbie.  XHUIHBIE.
Jlactonorue u KutooOpasusie. IlapHokomnbiTHBIe U HemapHOKOMBITHBIE.
[Ipumatsl. CemeiicTBa oTpsija XUIIHbIE: cOOaubU, KOLIAYbH, KYHbU, MEABEKbU.
3HaueHHe MJICKOMUTAIOIINUX B MPUPOJIE U KU3HH YelloBeKa. MIIEeKONUTAIOIINE —

NEepeHOCUYNKH BO30yauTenel omacHeIX 3aboseBaHuil. Mepel OGopbOBI ¢




rpei3yHamMu. MHOT00Opasue MIEKONUTAIONINX POJTHOTO Kpast

PazButHe )kMBOTHOTO MHpa Ha 3emie

9BOJIIOIII/IOHHOG Pa3BUTHUC )KUBOTHOI'O MHpa Ha 3emire. Y CIIOKHEHHE JKUBOTHBIX

B MMPOHIECCC IBOJIIOIUU. ILOK&?;&T@J'IBCTB& 9BOJIIOOMOHHOT'O PAa3BUTHA KMUBOTHOTI'O

4.1 mupa. [lameonronorus. HMckomaemble OCTAaTKM JKUBOTHBIX, WX HW3Yy4YCHHE.
Metoapl U3y4eHHs] MCKOTIAEMbIX OCTAaTKOB. PecraBpanysi ApEBHUX KUBOTHBIX.
«OKuBbI€ HCKOITaeMBbIE» ) KUBOTHOTO MHUPA
Kuzeb KMBOTHBIX B Bojie. OJHOKIETOYHBIE >KUBOTHBIE. [IpomcxoxkieHne
4.2 MHOTOKJIETOUHBIX KUBOTHBEIX. OCHOBHBIE JTallbl 3BOJIONUHU OECIIO3BOHOYHBIX.

OCHOBHBIC ATAITBI 3BOJIOIIUHU ITO3BOHOYHBIX )KUBOTHBIX. BI)IMepIHI/Ie JKHUBOTHBIC

JKuBOTHBIE B TPUPOJAHBIX COOOIIECTBAX

KuBoTHble U cpena obutanus. BiusHue cBeTa, TeMneparypbl U BIaXXHOCTH Ha

>1 KUBOTHBIX. [IprcOcOOIEHHOCTD )KMBOTHBIX K YCIOBHSIM Cpeibl OOMTaHUS
[Tomynsiuuu >KMBOTHBIX, UX XapaKTepUCTHKU. OIUHOUYHBIA U TPYNIOBON 00pa3
52 KU3HU. B3anMOCBSI3M KMBOTHBIX MEXIy COOON M C JPYrMMH OpraHU3MaMu.
' [Tumiessie cBsi3u B MpUPOAHOM cooOuiecTBe. [IumieBble ypoBHHU, 3KOJOTHYECKAS
nupamuja. JKocucTeMma
5.3 KuBoTHblli MHp TNpUPOAHBIX 30H 3eMiau. (OCHOBHBIE 3aKOHOMEPHOCTH

pacupeaciiCHus )XUBOTHBIX Ha IVIAHCTEC. d)ayHa

JKuBOTHBIE U UEIIOBEK

6.1

Bo3zneiictBue denoBeka Ha KHBOTHEIX B npupoaec: IpiaMoC W KOCBCHHOC.




[IpombicnioBbie  kuBOTHBIE (pBIOOJIOBCTBO, OXO0Ta). Beaenue mnpomeicia
KUBOTHBIX Ha OCHOBE HAYYHOI'O IOJXOJa. 3arpsi3HEHUE OKPYKAIOLIEH Cpeipl.
OnomanrHuBanue >KUBOTHBIX. CeNeKius, TOpoJabl, HCKYCCTBEHHBIH OTOOD,
JTUKHE TPEJIKU TOMAITHUX )KUBOTHBIX. 3HAYCHUE JOMAITHUX KUBOTHBIX B KU3HU
yenoBeka. JKMBOTHBIE CEIBCKOXO3SUCTBEHHBIX yroawil. Metoabl OOphrOBI C

JKUBOTHBIMH-BPCAUTCIIAMA

6.2

l'oponq xak ocobGas HCKyCCTBEHHasi Cpena, CO3JaHHAs  YEIOBEKOM.
CI/IHaHTPOHHI)Ie BHUJbI )KUBOTHBIX. VYcenoBug ux oburanug. becrio3BoHOYHBIE U
ITO3BOHOYHBIC XUBOTHBIC TOpoJa. AJIaHTaHI/ISI JKUBOTHBIX K HOBBIM YCJIOBHUSM.
PereaHHOHHBIﬁ nmpecC Ha XWUBOTHBIX JUKHX BHUIAOB B YCIOBHAX TOpoOJa.
besnam3opusie  gomamiHue  KMBOTHbIE.  [IuTomMHuMku.  BoccranoBieHne
YUCIEHHOCTH peakux BUI0B KUBOTHBIX: OOIIT. Kpacnas kaura Poccun. Mepsbl

COXpaHCHUS JKUBOTHOI'O MHUpa

9 KUIIACC

Kopn pa3nena

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsieMble 1eMEHTHI COIEPsKAHUS

YenoBeK — OMOCOLMAIBHBIA BUI

1.1

Hay'KI/I O YCIOBCKC (aHaTOMI/IH, (1)I/I3I/IOJ'IOFI/I$I, MCUXOJIOTUA, aHTPOIIOJIOTHA, TUTUCHA,

CaHuTapus, 3SKOJIOTHA LIC.]'IOBCKEI). MeTtoapl HU3YUCHUA OpraHu3mMa YCJIOBCKaA.




3HaueHUE 3HAHUM O 4YEIIOBEKE i1 CaMOIIO3HAHUA MW COXPAaHCHHUA 30POBbA.

Oco0eHHOCTH YelloBeKa Kak OMOCOLMAIbHOIO CYIIECTBa

1.2

MecTo uenoBeka B CUCTEME OpPraHMYecKoro mupa. YesnoBek Kak 4acTb MPUPOIbI.
Cucremarndeckoe IOJ0KEHUE COBPEMEHHOro uenoBeka. CXOJICTBO uelnoBeKa C
miekonuraomuMu. OTinyue yernoBeka OT MpUMAaToB. Jloka3zaTenbcTBa )KMBOTHOTO
IPOUCXOXKACHUSA 4enoBeka. YenoBeK pa3yMHBIM. AHTPONOreHe3, €ro JTarbl.
buonoruueckue u conuagbHble (aKTOpPbl CTAHOBJIEHMS 4YeJoOBeKa. UenoBeueckue

pacsl

CtpykTypa opranusma 4ejaoBeKa

CrpoeHue u XUMHYECKUH cocTaB KJIeTKU. OOMEH BEIIECTB U MPEBPALEHUE SHEPTHH

B KJeTke. MHorooOpasue KIeTOK, uX zAeleHue. HykienHoBbIe KHUCIOTHI. | CHBI.

21 Xpomocombl. XpoMOCOMHBIH Habop. Mwuto3, Meiio3. ComaTHyecKue W TOJIOBHIC
kJeTKU. CTBOJIOBBIE KIIETKH
Tunsl TkaHel opraHnu3Ma 4eJoBeKa: AMUTEIUAIbHbIE, COSAUHUTEIbHbIC, MBILIICUYHBIE,
2.2 HepBHas. CBoiicTBa TKaHel, nX QyHkmuu. Opranbl U cucTeMbl opraHoB. Opranuzm

KaK €IJUHOC 1LICJIOC. BzanmocBs3b OpraHoB U CUCTEM KaK OCHOBA romMmeocrasa

HeiiporymopansHas perymsus

3.1

HepBhas cucrema uenoBeka, €€ opraHuszanuss U 3HaueHue. HeWpoHbl, HEPBBI,
HepBHbIe y37bl. Pedrexc. Peduexkropnas myra. Peuenrtopsl. JIByxHEWpoHHBIE H
TpéxHelpoHHbie peduiekTopHble Ayru. CIHUHHONH MO3T, €ro CTpoeHHe U (DYHKIHH.

Pednexcsl cnuHHOTO MO3ra. I'oloBHON Mo3r, ero crpoenue u ¢GyHkuuu. bonbime




noymapus. Pediekcsl rosoBHoro mosra. besycioBHbie (BpoXIEHHBIE) U YCIOBHBIE
(mpuoOperénnnie) peduiekcel. CoMaTHueckass HepBHas cucTeMa. BereraTuBHas
(aBroHOMHas) HepBHas cucrema. HepBHas cucrema kak efauHoe nenoe. Hapyimenus

B pab0OTe HEPBHOW CHUCTEMBI

3.2

I'ymopanbHas perymsmus QyHkumii. DHIoKpuHHas cuctema. JKenessl BHYTpeHHEH
cekpeunu. JKene3pl CMEIIaHHOM CeKpenuu. ['OpMOHBI, MX POJIb B PErYyJIALUH
¢uznonornueckux (GyHKIUN opraHusma, pocta u pa3sutusa. Hapymenue B pabote
SHAOKPUHHBIX Xené3. OcoOeHHOCTH pedaeKTOpHON U TyMOpalIbHOW pPETryIIsIuU

GbyHKIMI opraHuzma

Onopa u IBMKEHUE

4.1

3HavyeHWE ONOPHO-JABUTATENbHOTO anmapara. CKeleT deloBeKa, CTPOCHHUE €ro
otaenoB u ¢yHkuu. Koctn, nx XuMudeckuii cocras, ctpoeHue. Tumsl kocteil. Poct
Koctell B niuuHy W TommuHy. CoemuHenwe kocteil. Ckener roJioBbl. Ckener
TynoBuia. CKeJleT KOHEYHOCTeH M MX moscoB. OCOOCHHOCTH CKeJieTa YeIOBEKa,

CBA3aHHEBIC C IIPAMOXOXKIACHUEM U pr,I[OBOfI JCATCIIBHOCTBIO

4.2

Mpeimregynasl cucTeMa. CTpOGHI/IC u (I)YHKHI/II/I CKCJICTHBIX MBbIIIII. Pab6oTta MBIIIIT:
CTaTU4YCCKasad MW AUMHAMHUYCCKas, MbIIIIBI crubarenu u paSFI/I6aTCJ'II/I. YTomienue

Mel. I'unogunamus. Ponb HBHFaTCHBHOﬁ AKTUBHOCTHU B COXpPAHCHHH 3J0POBbA

4.3

HapymeHI/I;I OHOpHO'I[BHFaTCHBHOﬁ CHCTCMBI. BOSpaCTHHC HU3MCHCHUA B CTPOCHHU
KOCTEH. HapymeHHe OCAaHKMH. HpeﬂynpexcneHHe HCKPUBJICHHUA II03BOHOYHHUKA H

Pa3BUTHA IIJIOCKOCTOIIHA. HpO(l)I/IJ'IaKTI/IKa TpaBMaTHU3Ma. HepBa;I nomMouip Ipu




TpaBMax OIMOPHO-ABUTaTCIILHOIO allliapara

Buyrpennss cpena opranu

3Ma

5.1

Buytpennss cpena u e€ ¢yHkuuu. POpMEHHBIE 3JIEMEHTHI KPOBU: IPUTPOLIUTH,
JEUKOIMUTH U TpoMOOLUTHL. ManokpoBue, ero npuduHbl. KpacHblif KOCTHBIM MO3T,
ero posb B opraHusme. Ilmasma xpoBu. IIOCTOAHCTBO BHYTpEHHEHN Cpe.bl
(romeocras). CeépthiBanue kpoBu. I'pynmbl kpoBu. Pesyc-gakrtop. IlepenuBanue

KpoBH. JIOHOpPCTBO

5.2

NmMmynuter u ero Buabl. DakTophl, BIUSIONIME Ha UMMYHHUTET (MpHOOpEeTEHHbIE
WMMYHOJEQUIUTHI):  paJdallMOHHOE OOJydeHHe, XUMUYECKOe OTpaBJICHUE,
roJioflaHNe, BOCTaJICHWe, BHUpYyCHble 3aboneBanus, BUY-undexnus. Bumoukxosas
Kenesa, TuMQpaTHIeCKUe y3Jibl. BakiiHbI 1 JIeueOHbIE CHIBOPOTKH. 3HAUYCHHE PaboT

JI. ITactepa u 1.11. MeuHnukoBa 1o U3y4eHUI0 UMMYHHUTETA

KpoBooOparienune

6.1

Opranbsl  kpoBooOpamienus. Crtpoenne u pabota cepaua. ABTOMAaTU3M Cepiia.
CepaeuHbplid UK, €0 JUTUTEIBHOCTh. BOJBINON W MaJblii KpYyrd KPOBOOOpPAIIICHHS.
JBuxenue kpoBu mno cocynam. Ilymec. Jlumdaruueckass cuctema, IUMQOOTTOK.

Perynsmus nesarenbHOCTH cepla U COCYA0B

6.2

I'uruena CGpI[G‘IHO-COCYI[HCTOﬁ CHUCTCMBI. HpO(l)I/IJ'IaKTI/IKa CEPACYHO-COCYAUCTBIX

3a0oneBanuii. [lepBast moMo1ib Ipu KPOBOTEUEHH X

Jpixanue

7.1

I[BIX&HI/IC 1 €ro 3HaucCHUC. OpFaHBI npixanus. JI€rkue. B3anmMocBs3b CTPOCHUA U




¢yHKIMIT opraHoB ApIxaHUs. 1'a3000MeH B JIErkux M TKaHsaX. JKu3HEHHas EMKOCTb

JIETKUX. MexXaHU3MBbI JAbIXaHU . I[I)IXB,T@J'IBHBI@ JABMKCHUA. PGFYJUIIII/IH JbIXaHUs

7.2

WNudexkunonnsle 00JIe3HW, Nepelaromecs dYepe3 BO3AyX, IPEeAylnpexIeHHe
BO3JyLIHO-KaNeNbHbIX  MHpeKuud. Bpen  TabakokypeHus,  ynotpeOneHus
HapKOTUYECKUX U IICUXOTPOMHBIX BewlecTB. Peanummanus. OxpaHa BO3IyHIHOM

cpenpl. Oka3aHue MepBOM MOMOIIY NPU NOPAKEHUN OPTaHOB JbIXAHUS

[Iutanue u nuieBapeHue

8.1

[IutarenpHble BelIECTBA W NUIIEBbIE MNPOAYKTHL. [InTaHMe W €ro 3HAaYEHHE.
[Mumesapenne. Opranbl NuIEeBapeHus, UX cTpoeHue U (yHkuuu. dDepMeHTHl, ux
poJib B mumieBapeHud. [lumeBapenue B poToBoi MosiocTH. 3yObl U yXOJ 332 HUMHU.
[InmeBapeHne B JKemyake, B TOHKOM M B TOJCTOM KHIIEYHHKE. BcacbiBanue
IIUTATENIbHBIX BelecTB. BeackiBanue Boabl. IInieBapuTeNbHbBIC XKeNle3bl: IEYEHb U

IMMOKCITyA0YHAA KEJIE3a, UX POJIb B ITMIICBAPCHUN

8.2

MI/IKp06I/IOM YCJIOBEKA — COBOKYITHOCTh MUKPOOPIraHM3MOB, HACCIAIOIIUX OPraHu3M
YCI0BCKa. Perymmml IMUIICBAapCHUA. MeTOI[BI HU3YUYCHHA OPraHOB IIUIIICBApPCHUA.

Pa6ote!r U.I1. ITaBnoBa

8.3

I'uruena nuTaHUA. HpeﬂynpexcﬂeHI/Ie MIACTHBIX U KCIIYJOYHO-KUIICUYHBIX
3360J’ICBaHI/II71, IIHMIICBBIX OTpaBHeHHﬁ. Bnusnue Kyp€HUusd MW QJIKOI'OJIsI Ha

IMUIICBApPCHUC

OOMeH BeIecTB U IpeBpalleHle YHEPTUU

9.1

OOmMeH BCIICCTB U NPCBPALICHUC DHEPTUH B OPraHU3ME YCJIOBCKA. IInactuueckuii u




sHepreTudeckuii ooMeH. OOMEH BOJBI M MHHEpPANbHBIX cosieil. OOMeH OenkoB,
YIJIEBOJIOB M JKUPOB B OpraHu3Me. Perymsius oOMeHa BEMIECTB W IPEBPAIICHUS

SHEpPruu

Buramunsl u ux poisb g opranusma. Iloctymienue BuTaMuHoB ¢ nuied. CUHTE3

9.2 BUTAMHUHOB B OpraHu3mMe. ABUTAaMHUHO3bl M THUNOBUTAMUHO3bI. CoxpaHeHHue
BUTAMHUHOB B TTHUIIE
9.3 Hopmer u pexxum mnutanus. PamuoHanpHOe muTaHue — (GaKTop YKPEIUICHHS
' 310poBbs. Hapyiienne oOMeHa BelecTn
Koxa
101 Crpoenune u ¢yakiuu koxu. Koxa n e€ npousBogusie. Koxka u TepMOperyssius.
' Biustnue Ha k0Xy (aKTOpOB OKPYXKaIOIIEH Cpebl
10 3akanuBaHue W ero posb. CrocoObl 3aKaavMBaHWsS OpraHu3Ma. [ UrheHa KOXH,
10.2 TUTUEHUYECKHE TpeOOBaHMS K OACKIe W oOyBU. 3aboyieBaHUS KOXKH M HX
' npenynpexaeHus. [Ipoduiakruka 1 nepsas NOMOIIb NPU TEIJIOBOM U COJTHEYHOM
ylapax, 0’K0rax 1 00OMOPOKEHHIX
Brinenenue
3nauenue BoleneHus. Opransl BoieneHus. Opranbl MOYEBbBIICTUTEIBHON CHCTEMBI,
11 111 uX cTpoeHue u (QyHKIUH. MUKpOCKONMMYECKOe CTpoeHue TMovku. HedpoHn.
' O6pazoBanue Mouu. Perymauus MouyeoOpa3oBaHHMsT U MOYEHCITYCKAHMS.
3a0oJieBaHNS OPraHOB MOYEBBIJCIUTEIHHON CUCTEMBI, UX TPEIyNpeKIeHUE
12 Pa3zMHoxkeHue u pa3Butue




Opransl penpoaykuuu, crpoenue u ¢pyHkuuu. [lonossie sxenesbl. [looBbie KIeTKH.

OmnonotBoperne. BHyrpuyrpoOHOE pa3BuTHe. BimsiHme HAa SMOpHOHAIBHOE

121 pasButHe (akTopoB OKpyxaromier cpeapl. Poxpl. Jlakramms. Poct u pasButme
peb6énka. [lonoBoe co3peBanue
HacnenoBanue npusHakoB y denoBeka. HacienacTBeHHble 00JI€3HU, UX MPUYUHBI U
129 npenynpexaenue. Habop Xpomocom, TOJOBbIE XpOMOCOMBI, TeHbl. Pob

TeHeTHYECKUX 3HaHUH IJid  IUIaHUPOBAaHUSA CEMBHU. I/IH(l)CKHI/II/I, nepeaaromuccsa

MIOJIOBBIM ITYTEM, UX MPOPHIAKTUKA

OpraHnbl 4yBCTB U CEHCOPHBIE CHCTEMBI

Opranbl 4yBCTB M uX 3HadeHHe. AHamuzaropbl. CeHcopHble cUCTeMbl. OpraHsl

13.1 pPaBHOBECHSI, MBIIIEYHOTO YYBCTBAa, OCS3aHUs, OOOHSHMS W BKyca. B3aumoseiicTBue
CEHCOPHBIX CHCTEM OpraHu3Ma
13 13.2 I'ma3z wu 3penue. Ontuueckas cucrema riaza. CeryaTka. 3pUTENbHBIC PELEHNTOPHI.
' 3putenbHOe Bocnpusitue. Hapyienus 3peHust 1 ux npuuuHel. ['uruena 3penus
Yxo0 u cnyx. CrpoeHue u (yHKIHU OpraHa ciayxa. MexaHu3M paldOoThl CIIyXOBOTO
13.3 ananuzaropa. CiayxoBoe Bocmpusthe. HapymeHus ciyxa u ux npuudHbL. ['Uruena
ciyxa
[ToBenenue u ncuxuka
14 [Tcuxuka u noBenenue yenoneka. [lotpedHOCTH U MOTUBHI oBeAeHUs. ColnanbHast

14.1

O6YCHOBJ'ICHHOCTL IOBCACHUA 4YCJIOBCKA. Pe(bHeKTOpHaH TCOpHUA TIOBCIACHUA.

Briciias HepBHas fesTeNbHOCTD yenoBeka, pabotsl M1.M. Ceuenona, N.I1. ITaBnoBsa.




Mexann3m 00pa3oBaHUsl YCIOBHBIX peduiekcoB. Topmoxkenue. JlmHaMudecKuit
CTCPCOTHUII. Pomns TOpMOHOB B IOBCICHUMU. HaCJIGIICTBeHHBIG N HCEHACJICACTBCHHBIC

IIPOrpaMMbl MOBEJEHUS Yy uenoBeka. [IpucnocodburenbHblil XapakTep MOBEACHUS

14.2

IlepBass m BTOpas curHaibHbie cHUCTeMBI. [lo3HaBarenbHass AEATEIBHOCTH MO3TA.
Peub u mpinuienue. [lamars 1 BHUManue. OMoruu. UHIuBUAyanbHbIE 0COOEHHOCTH
JUYHOCTU: CHOCOOHOCTH, TEMIEPAMEHT, XapakTep, OMapEHHOCTb. THIBI BBICIIEH
HEPBHOW JEATENIBHOCTH M TeMmrepaMeHTa. OCOOCHHOCTH TICUXMKH 4YeJIOBEKa.
l'uruena ¢usnueckoro u yMcTBeHHoro tpyzaa. Pexxum tpyna u otapixa. CoH U ero

3HaueHue. | nruexda caa

15

YenoBek U OKpyKaromas ¢

penna

15.1

UenoBek W oKpyxaromas cpefa. JKoJornueckue (GakTopbl U HX JACHCTBHE Ha
OpraHu3M 4YeJOoBeKa. 3aBUCUMOCTD 3JI0POBbS YEJIOBEKA OT COCTOSHUS OKPYXKAIOIICH
cpenbl. MUKpOKIMMAT >KUJIBIX ToMmemenuid. CoONtoJeHre TMpaBWJI TOBEACHUS B

OKpY’KaIoIllel cpeJie, B OMACHBIX U YPE3BbIYANHBIX CUTYAIHIX

15.2

3I[0p0BBe YCJI0BCKa KaK conuaJibHasA LEHHOCTD. (DaKTOpBI, Hapymaromue 310pOBLE:
THIIOJUHaMMs, KYypCHHUC, y1'IOTp66J'IeHI/Ie AJIKOI'0JI4d, HAapKOTHUKOB,
HeC6aHaHCI/IpOBaHH06 IMUTaHUC, CTpPCCC. YerHJ'IeHI/Ie 3A0POBbA: AYTOTPCHHHT,
3aKaJIMBaHHUC, ABHUIAaTCIIbHAsA AKTHMBHOCTD, C68.J'IaHCI/IpOBaHHO€ IIMTaHHUC. Ky.]'II;Typa
OTHOIICHHUA K CO6CTB€HHOMy 3J0pPOBbIHO U 3JJ0POBBIO OKPY’KAKOIIUX. BCCMI/IpHaH

OpraHu3anyAa 3ApaBOOXpPaHCHUA

5.3

YenoBek Kak 4acThb 6I/IOC(1)epLI 3emMin. AHTpOHOFeHHHC BO3JCHCTBHUS Ha nmpuponay.




VYpOanuzanuusa. [{uBnmmszanus. TexHOreHHbIE HM3MEHEHMsSI B OKpYXKAIOIIEH cpene.
CoBpeMeHHbIE TIOOATBHBIE HKOJOTHYECKHE TpoOIeMbl. 3HAUYEHHE OXPaHbI

OKpYKalOILEH Cpesibl Ul COXPAHEHHSI YEJIOBEUECTBA




INPOBEPAEMBIE HA OI'3 ITIO BUOJIOI'MU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHU S

Koanposepsiemoro
TpeOoBaHUS

IIposepsiemble TPeOGOBaHUsI K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI POrpaMMbl OCHOBHOT0 00111ero o6pa3oBanusi Ha ocHoBe ®T'OC

[lonumanue ponu Ouosiornv B (POPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAyYHOW KapTHHBI
MHpa

VMmenne IMPUMEHATE CUCTEMY OMOJIOTUYECKUX 3HAHUIM: PacCKpbIBaThb CYHIHOCTH XKWMBOI'O, HA3bIBATH
OTJIIMYMA JKHMBOIO OT HCKHBOI'O, ICPCUHUCTIATL OCHOBHBIC 3aKOHOMEPHOCTH OpraHu3alliu,
(YHKIMOHUPOBAHUS OOBEKTOB, SIBJIECHH, MPOLIECCOB >KUBOM MPUPO/BI, IBOIIOLMOHHOTO PAa3BUTHS
OpPraHUYECKOTO MHUPA B €0 €IMHCTBE C HEXMBOU MPUPOJION; CPOPMHUPOBAHHOCTD MPEIACTABICHUN O
COBPEMEHHOM TEOPUH 3BOJIIOILIMY M OCHOBHBIX CBUAETENHLCTBAX IBOIOLUT

BJ'Ia,Z[eHI/Ie OCHOBaMH ITOHSATHHHOTO armapara M HAY4YHOI'0 sA3bIKa OMOJIOTHHN: HCIOJIL30BaHHE
HN3YUYCHHBIX TEPMHHOB, HOHHTHﬁ, Teopnﬁ, 3aKOHOB H 3aKOHOMepHOCTeI>'I JIIA 00BICHEHUS
Ha6J'IIO,Z[aeMBIX OMOJIOTMYECKHX O6’b€KTOB, SIBJICHUM U IMpouecCCcoB

ITonumanue crmoco0oB IOJTYy4YCHHUA OHOJIOTMYECKUX 3HaHHﬁ; HaJIMYUE OIIbITa UCIIOJIb30BaHUA METOJ0B
OHoJIOrHy B LOEIAX U3YUYCHHS dKUBBIX O6’B€KTOB, OHOJIOrHYECKHUX SBICHUI U IMpOLECCCOB: Ha6J'IIOI[eHI/Ie,
OIIMCAHUEC, IIPOBCACHUC HCECIOKHbIX OHOJIOTHYECKUX OIBITOB U OKCIICPUMCHTOB, B TOM 4YHUCIIC C
HCIIOJIBb30BaHHECM aHAJIOTOBBIX U I_II/I(I)pOBBIX HpI/I60pOB U MHCTPYMCHTOB

YMmenue XapaKTEPpU30BaTb OCHOBHBIC T'PYIIIIbI OPraHU3MOB B CUCTEME OPraHUYCCKOIO MHpPa (B TOM
YHCJIC BUPYCHI, 6aKTepI/II/I, pacTcHus, l"pI/I6LI, )KI/IBOTHLIG)Z CTPOCHUE, ITPOLICCCHI KUSHCACATCIIbHOCTH,
HX IPOUCXOKIACHUC, 3HAYCHUC B IIPUPOJC U KU3HU YCIIOBCKA




VYMeHne OOBACHATH IOJIOKCHUE YEIOBEKA B CHCTEME OpraHru4eCKoro mMupa, €ro IMporucCxoKIACHHUC,
CXoACTBa MW OTIIMYHMA 4YCJIOBCKAa OT JKMBOTHBIX, XapaKTCPU30BATb CTPOCHHUC W IPOLCCCHI

6
KHM3HENIEITETHHOCTH OpPraHu3Ma YelloBeKa, €ro MPUCIIOCOOIICHHOCTh K Pa3IMYHBIM SKOJIOTHYECKAM
(axropam

7 YMeHue onuchiBaTh KJIETKH, TKAaHW, OpraHbl, CHUCTEMbl OpPraHOB M XapaKTepH30BaTh BaKHEHILINE
O1O0JIOTUUECKHE MPOLIECCHl B OPraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA
ChopMHpPOBAaHHOCTh NPE/ACTABICHUII O B3aMMOCBSA3M HACIIEIOBAHUS TOTOMCTBOM IIPU3HAKOB OT

8 pomuTenbCKuX (opM ¢ opraHM3anued KIETKH, HaJMddeM B HEH XpPOMOCOM Kak HOCHTENeH
HacJe/ICTBeHHON MH(popMalru, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HAC/IEOBAaHHS IPU3HAKOB

9 CdhopMHpOBaHHOCTh TPECTaBIEHUH 00 OCHOBHBIX (DaKTOpax OKpYKarolled cpepl, UX pOJid B
KHM3HEJICSATEIIbHOCTH U SBOJIIOLMH OPraHW3MOB; PE/ICTAaBIEHUI 00 aHTPOIIOT€HHOM (haKTope

10 CdopmupoBaHHOCTH MpEACTaBICHUH 00 SKOCHCTEMAaX W 3HAYEHUH OMOPa3HOOOPA3HsT; O TI00ATBHBIX
9KOJIOTMYECKUX MPOOIeMax, CTOSIIIUX Iepe]] YEIOBEUECTBOM, U CIIOCO0AX UX MPEOI0TICHUS
YMmeHue pemare ydeOHbIE 3a7aud OMOJIOTMYECKOIO COJEp)KaHUS, B TOM YHCIE BBIABIATH

11 IPUYMHHO-CJIEICTBEHHbIE CBSI3M, MPOBOAMTH pacuéThl, JeiaTh BBIBOABI HAa OCHOBAHUU
IIOJIy4E€HHBIX Pe3yIbTaTOB

12 YMeHue co3iaBaTh U MPUMEHAThH CJIOBECHBIE U I'paMuecKue MOAEIH Uil OObSICHEHHs CTPOCHHUS
KHUBBIX CUCTEM, SIBJICHUHN U IPOILIECCOB KUBOW MPUPOIbI

13 ITonnMaHnue BKJIaa POCCUICKUX U 3apyOeKHbBIX YUEHBIX B pa3BUTHE OMOJIOTHYECKUX HAYK
Brnanenue HaBbikaMu paboThl ¢ MH(OpMaIMei OHOJIOTHYECKOTO COJAepKAHUs, ITPEJICTABICHHOMN B

14 pa3Hoii ¢opme (B BHIE TEKCTa, TaOJMYHBIX JAHHBIX, CXeM, I'padHUKOB, TUarpaMm, MoJenei,

H306pa)KeHHﬁ), KPHUTUYCCKOTO aHAJIN3a I/IH(I)OpMaLII/II/I U OIICHKH €€ JAOCTOBCPHOCTU




YMeHue niaaHupoBaTh 10J PyKOBOJACTBOM HACTaBHUKA U MPOBOJUTH y4eOHOE UCCIIEIOBaHUE WU
NPOEKTHYI0 paboTy B obOmactu OHOJOTHHM;, ¢ Y4E€TOM HaMe4YeHHOW Ienu (opMyIupoBaTh

15 npoOiieMy, TUIOTE3y, CTaBUTh 3a/aud, BbIOMpATh aJE€KBaTHbIE METOJbl U UX pEIICHHUs,
(hopMynupoBaTh BHIBOBI; IyOJIMYHO MPEACTABIATH NOJYyUEHHbIE PE3YIbTAThHI

16 YMeHue HHTerpupoBaTh OMOJOTUYECKUE 3HAHUS CO 3HAHUSAMU APYrUX y4eOHBIX PEAMETOB
ChopMHpOBaHHOCTh OCHOB IKOJOTHUECKON TPaMOTHOCTH: OCO3HAHHE HEOOXOIMMOCTH JIEHCTBUH,

17 HaIpaBJIEHHBIX HA COXpaHEHHE OMOpa3zHOoOOpa3usi U OXpaHy MPHUPOTHBIX IKOCUCTEM, COXPAHECHHE
U YKpEIUIeHHE 37I0pOBBS YEJIOBEKA; yMEHUE BBIOMPAThH 1€JIEBbl€ YCTAHOBKH B CBOMX JIEHCTBUSAX U
MTOCTYIKaX 10 OTHOIICHHIO K )KUBOH MPUPOJIC, CBOEMY 3JIOPOBBIO U 3JI0POBBIO OKPYKAFOIIIAX
VYMeHne uCIoIb30BaTh HpI/IO6peTéHHI)Ie SHAaHUSA W HABBIKU JIA 300pPOBOTO 06pa3a KHN3HH,

18 cOQJIaHCUPOBAHHOTO THUTaHUS U (U3MYECKOW AKTUBHOCTH, HENPHUITHE BPEAHBIX INPUBBIYCK H
3aBHCHUMOCTEH; YMEHHUE MPOTHUBOICHCTBOBATH JKCHAYYHBIM MAHUITYJISIIIASIM B OOJIACTH 3I0POBBSI

19 OmmageHne mnpuéMaMy OKa3aHUS MEPBOM MOMOINM YEIOBEKY, BBIPANIMBAHMS KYJIbTYPHBIX

paCTeHI/Iﬁ " yXoJa 3a JOMAallHUMHU JKUBOTHBIMU




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMBIX HA OI'D 11O BUOJIOI'NAN

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 buosorus — Hayka 0 kMBOM Nprupoge. MeToabpl HAyYHOTO MTO3HAHMS

11 [Tonsarue o xwu3Hu. [lpusHaku >kuBOro (KJIETOYHOE CTPOEHUE, MUTAaHUE, JIbIXaHWEe, BBIJCIEHUE, POCT U JIpYyrue).

OOBEeKTHI )KMBOW U HEXKMBOM MPUPOJIBL, X cpaBHEHME. JKuBask U HEXKMBast IPUPOAA — €AUHOE 1IeJI0€

buonorus — cucrema Hayk o kuBo# nipupoze. OCHOBHBIE pa3/iesnibl Onosiornd. boTaHnka — Hayka 0 pacTeHusX. Pa3aernsr
12 00TaHUKHU. 300JI0THSI — HayKa O >KUBOTHBIX. Pa3gensl 30oioruu. Hayku o uenoBeke (aHaTtoMusi, (HU3HONIOTHS,
' TICUXOJIOTHS, aHTPOTIOJNIOTHS, TUTUEHA, CAaHUTAapHsl, HKOJOrus yenoBeka). CBa3b OMOJIOTUM C JIpYrMMHU Haykamu. Poib

OMOJIOTUH B MIO3HAHUY OKPYXKAIOIIEr0 MUPA M MPAKTHUECKOM NeATeIbHOCTH COBPEMEHHOT'O YeTIOBEKa

Hayunple wmeToapl W3y4deHUs >KMBOM TPHPOAB.. MeTon omucaHus B OWOJIOTHM (HATJIAIHBIN, CIOBECHBIM,
13 cxemarndeckui). Meton wu3MepeHuss (MHCTPYMEHTBI UW3MepeHwus). Mertoa KiaccuPUKallud  OPraHU3MOB.
' Habmionenne u SKCepUMEHT Kak BeAylllMe METOJbl Ouosiornd. MeTonpl M3ydyeHHUs OpraHHM3Ma 4YeJlOBeKa.

YCTpONCTBO YBEIMYUTENBbHBIX TPUOOPOB: YTl U MUKPOCKOIIA

2 Cpena oburtanus. [Ipupoausie u uCKyccTBeHHbIE cooOmiecTBa. YenoBeKk U OKpy»Karolias cpeaa

91 Cpena oOurtanusa. Bopanas, Ha3eMHO-BO3/yllIHas, T[OYBEHHAs, BHYTPUOPraHU3MEHHAas Cpeabl OOUTAHUS.
' OcoOenHocTH cpesl OOMTaHUS OPraHU3MOB

[Ipupoanoe cooOriecTBo. B3anMocBs3u opranu3mMoB B IPUPOIHBIX coolmiecTBax. [IuieBbie CBA3M B COOOIIECTBAX.
2.2 [TumieBsie 3BeHbs, 1SN U ceTU NUTaHud. [Ipon3BoauTe Iy, NIOTPEOUTENN U Pa3pyIIUTENN OPraHUYECKUX BEIIECTB B
MPUPOAHBIX cooOImecTBax. [Ipumepsl mpupogHBIX cOOOIIECTB (Jec, TPy, 03€pPO U APYTHE)

23 KusoTHble U cpeaa oburtanus. BrnusHue CBCTa, TCMIICPATYPbl U BJIAXKHOCTHU Ha KHUBOTHBIX. HpI/ICHOCO6J'IeHHOCTB

JKUBOTHBIX K YCJIOBUAM CPCIbI oOHTaHUS. HOHyJISII_II/II/I JKUBOTHBIX, UX XaPaKTCPUCTHUKU. B3anMocBs31 KUBOTHBIX MCKIY




co0oH U ¢ ApyruMu opranu3Mamu. JKMBOTHBIA MUP HPUPOAHBIX 30H 3eMIH

24

Pactenuss m cpema oOutanus. Okonormdeckue (akropbl. PacTeHMs W yCIOBHS HEXHBOW IPHUPOJBI: CBET,
TeMIiepaTypa, Biara, arMoc(epHbIii Bo3ayx. PacTeHuss W yCIOBUSA KWUBOW NPHUPOJIBI: MPSMOE M KOCBEHHOE
BO3/ICMCTBUE OPraHU3MOB Ha pacteHus. [IpucmocoONeHHOCTh pacTeHuilt K cpenae oOutanusi. PacturenbHbie
coobmiecTBa. PacTuTenbHOCTD (PacTUTENBHBIN OKPOB) MPUPOAHBIX 30H 3eMJIN

2.5

HckyccTBeHHBIE cOOOIIECTBA, UX OTIMYUTEIbHBIE IPU3HAKU OT MPUPOAHBIX cooOecTB. [IpruunHbl HeycTOUNBOCTH
HCKYCCTBEHHBIX cOO0IIECTB. POJIb HCKYCCTBEHHBIX COOOIIECTB B )KU3HH YEIOBEKA

2.6

KynbrypHble pacTeHust u ux npoucxoxzaeHue. LleHTpsl MHOrooOpasus U IPOUCXOXKJIEHUS KYIbTYPHBIX PacTEHUU.
KynbpTypHBIE pacTeHMs CENbCKOXO3SMCTBEHHBIX yroaui. Pactenns ropoaa

2.7

Bo3nelictBrue yenoBeka Ha >KMBOTHBIX B MpUpoJie. [IpoMBbICIOBBIE )KUBOTHBIE. 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl.
OpomManrHuBaHue KUBOTHBIX. CeNeKlus, MOpo/bl, UCKYCCTBEHHBIH OTOOp, AMKHE MPEAKH JOMAIIHHUX >KUBOTHBIX.
3HayeHue TOMAIIHUX KUBOTHBIX B KU3HU YesloBeka. MeToabl 00pbObI ¢ KUBOTHBIMH -BPEIUTEISIMHU

2.8

[locnencTBusi NeATENHHOCTH 4YelOBeKa B JKkocucTeMax. OxpaHa pacTUTENBHOTO M KHUBOTHOTO  MHpa.
BoccranoBiieHne YHUCIEHHOCTH PEIKUX BUJIOB PACTEHUN U )KMBOTHBIX: 0C000 OXpaHsieMble PUPOIHbIE TEPPUTOPUN
(OOIIT). Kpacnas kaura Poccun. Mepsl coxpaHeHHUs paCTUTEILHOTO M )KUBOTHOT'O MHpPa

2.9

3aBHCUMOCTh 3J0POBbEA YC€IOBEKA OT COCTOAHUA Oprn(a}omeﬁ CpCAabl. DKOJIOTHYECKHE (baKTopBI Hn ux ﬂeﬁCTBHe Ha
OpraHnu3Mm 4YCJIOBCKa (DaKTOpBI, Hapymaromue 3J0pOBLBE. THUIIOJUHaAMUs, KYPCHHUC, y1'IOTpe6J'IeHI/Ie AJIKOI'0JI4d,
HapKOTHKOB, HCC6aJ'IaHCI/Ip0BaHHOC IMUTaHUC, CTpPECC. preHHeHI/Ie 3A0POBBA: AYTOTPCHUHI, 3aKaJIMBAHUC,
ABUTIaTCIbHAas aKTUBHOCTD, C68.J'IaHCI/Ip0BaHHOG IIUTAaHUC

9BOJ’IIOI_[I/IOHHOC pPa3sBUTUC paCTeHHﬁ, JKHUBOTHBIX N YCJIOBCKA

3.1

3BOJ’IIOI_[I/IOHHOC Pa3BUTHUEC PACTUTCIIBHOTO MUPA Ha 3emite. «KuBBIC NCKOIIAEMBIC) pPaCTUTCIBLHOI'O IapCTBa. Kuznp
paCTeHI/Iﬁ B BOJC. HepBLIe HAa3€MHBIC PACTCHU. OcBoenue paCTCHUAMU CYIIN. OTaIbl Pa3BUTHA HA3CMHBIX paCTeHI/Iﬁ




OCHOBHBIX CUCTEMAaTUYECKUX Ipynn. BeiMepiune pacteHus

9BOJIIOIIHOHHOC Pa3BUTHC JKWBOTHOI'O MHpa Ha 3emie. YCIOXHEHHE JKMBOTHBIX B mponecce SBOJIIOLUH.
I[OKaSaTeJH)CTBa OBOJIIOIMOHHOI'O0 PAa3BUTHA KUBOTHOI'O MHpaA. ITaneonTonorus. Mckonaemele OCTaTKU JKHUBOTHBIX,

32 ux wusydenue. <« KuBble HCKOMaeMble» KUBOTHOTO Mupa. OCHOBHBIE 3Talbl SBOJIONMHU OECHO3BOHOYHBIX H
MMO3BOHOYHBIX JKHBOTHBIX. BrIMepIne )KMBOTHBIE
JlokazaTenbcTBa >KMBOTHOTO MPOMCXOXKJEHUS uenoBeka. (CXOJCTBO uejoBeKa € MileKonmuTaromuMu. Otianune
3.3 4eJloBeKa OT MpUMarToB. YeraoBeKk pasyMHBIM. AHTpOINOIeHe3, ero 3Tamnbl. buosorndyeckue u couuanbHble (HaKTOPbI
CTaHOBJIEHUS YesioBeka. YenoBedeckue pacsl. MecTo uenoBeka B CHCTEME OPraHHYeCKOro MUpa
4 Opranusmel 6akTepuii, rpuOOB U JUIIAHHUKOB
I'pubsl. O6mas xapakrepuctuka. llnsnounsie rpudbl, UX CTpOeHUE, MUTAHUE, POCT, pa3MHOkeHue. Cheno0HbIE U
4.1 STOBUTHIE TPUOBI. 3HaUECHUE NUIATIOYHBIX TpuboB. [lnecHeBbie Tpulbhl. [IpoxokeBbie rprObl. 3HaUYECHUE TUIECHEBBIX H
npoxokeBbIx rpuboB. [Tapazutuueckue rpuObl. JIMIaitHUKN — KOMIJIEKCHBIE OpTraHU3MBI
bakrepun — nosimepubie opraHusmbl. OOrmias xapakTepuctuka Oakrepuil. Pa3zHooOpasue Oaktepuii. 3HadueHUE
4.2 OakTepuii B MPUPOJHBIX COOOIIECTBaX M JKU3HU uejoBeka. bojesHeTBopHbIe OakTepun U MeEpbl MPOQPHIAKTUKH
3a00JIeBaHUI, BBI3bIBAEMbIX OaKTEPUIMHU
5 Pacturenbhblii opranuzm. CucteMaTiuyecKue rpymibl paCTeHUH
OO1ue npu3HaKU pacTeHU. YPOBHU OpPraHU3allid PacTUTENLHOrOo opraHu3Ma. PacTuTenbHas KieTKa: KJIeTO4YHas
5.1 o0oJi0uka, SApO, IMUTOIUIa3Ma (TUIACTUABI, MUTOXOHJIPUH, BAaKyOJH C KIETOYHBIM COKOM). PacTurenbHbIe TKaHH.
OpraHsl ¥ CUCTEMBI OPraHOB PACTEHUI
CrtpoeHue H KH3HEACSITENLHOCTh PACTUTENBHOTO opranu3ma. KopHu u kopHeBble cuctembl. [lober u moukw.
5.2 Crpoenne u ¢ynkuuu nucra. Gotocunres. 3HaueHne (OTOCHHTE3a B NMPUPOJAE M B JKU3HU yelloBeka. TpaHcmopt

BOJIbI U MUHCPAJIbHBIX BCIICCTB B PACTCHUUN — BOCXOJSIIUNA TOK. TpchnopT OpraHn4YceCKuX BCHICCTB B PACTCHUUN —




HUCXOIAIINHA TOK. Bumonsmenénunie moderu. Pa3surne nmodera n3 mouku

5.3

PasmHOkeHue pacrennii. BereraTuBHOE pa3MHOKEHHME LIBETKOBBIX PACTEHUN B IPUPOJE. XO35MCTBEHHOE 3HAYCHUE
BEreTaTUBHOIO pa3MHOKeHUA. CeMEeHHOE (FreHepaTUBHOE) pa3MHOKeHUE pacTeHui. L{BeTku u couserus. OnplieHue.
JIBoitHoe omonoTBopeHue. OOpazoBaHue MIIONOB U ceMsiH. Tumbl miooB. PacnpocTpaHneHue miosoB U CeMsH B
npupoje. CocTaB U CTPOECHUE CEMsH. Y CIIOBHSI IPOPACTAHUS CEMSIH

5.4,

PazButne nBetkoBoro pacrenus. L{ukin pa3BuTHsl IBETKOBOTO pacTeHus. BrnusHue GaxTopoB BHEIIHEH Cpeabl HA

pa3BUTHE BETKOBBIX pacTeHUl. JKu3HeHHbIE ()OPMBI IBETKOBBIX PAaCTEHUN

5.5

Knaccuduxanus pacrenuit. Bua kak ocHoBHas cuctemarnueckas kareropus. CHucTemMa pacTUTENBHOIO MHpa.
Husmine, BbIcmiMe CHOpOBBIE, BBICHINE CeMEHHblEe pacTeHHs. OCHOBHbIE TAaKCOHBI (KAaTErOpUH) CHUCTEMATUKU

pacTteHuit

5.6

Hwusmmue pacrenus. Bomopocau. O01mast XxapakTepucTuKa BOJIOPOCTEH.

Bricmue criopoBbie pacterus. MoxoBuaabie (Mxu). O01as xapakTepucTiKa MXOB. Pa3MHOKeHHE MXOB Ha TIpUMeEpe
3enéHoro mxa KykymkuH JéH. [lnaynoBunmnele (ITnmayner). XsomeBuanbie (XBomw), [lamopoTHUKOBUIHBIC
(ITamopoTtHukm). OO6mIas xapakTepucTUKa. Pa3zMHOKeHHWE ManmopoTHUKOOOpasHbIX. LMK pa3BUTHS MarmopoTHHKA.
3HaueHue MarnopoOTHUKOOOPA3HBIX B MPUPOJE U KUZHU YeJIOBEKa

5.7

Briciirie cemennbie pactenHusi. ['onocemennble. OOmias XxapakTepucTHKa. XBOWHBIE pacTeHUs, UX pa3zHooOpasue.
CrpoeHue M KU3HEACITETbHOCTh XBOWHBIX. Pa3MHOXEHNE XBOMHBIX, LIMKJI Pa3BUTHS Ha MpPUMEpe COCHBI. 3HaUCHUE
XBOMHBIX PACTCHUIA B IPUPOJIC U KU3HH YEIIOBEKA

5.8

[TokpeiTocemennble  (UBETKOBbIE)  pacreHus. OOmas  xapakrepuctuka. OcCOOEHHOCTH  CTpPOEHUS U
KU3ZHEJEATEIILHOCTH MOKPHITOCEMEHHBIX KaK HanboJjee BHICOKOOPraHU30BAaHHOW TPYIIIbI PACTEHHM, UX TOCIOACTBO
Ha 3emue. Knaccuduxanus mokpbeITOCEMEHHBIX pacTeHuii: kinacc JBynonbHble U kinace OaHononbsHbie. [Ipu3Haku
Kj1accoB. L{MK pa3BUTHS MOKPHITOCEMEHHOTO PACTEHUS

KuBoTHBIN OpraHu3M. CucremaTtndeckue T'PYIIIBI )KUBOTHBIX




6.1

OOmrre mpu3HAKK KUBOTHBIX. OTINYHS )KUBOTHBIX OT pacTeHHA. MHOT0o00Opa3ue >KUBOTHOTO Mupa. Opransl U

CHUCTCMBbI OPraHOB JXUBOTHBIX. OpFaHI/ISM — €IUHOC 1ICJI0C

6.2

CrpoeHue U KU3HENEATENbHOCTh KUBOTHOTO opranu3Ma. Onopa u JIBUKEHHE KUBOTHBIX. [IuTanue u nuieBapeHue
y )KMBOTHBIX. JIpIXaHHE KXUBOTHBIX. TPAHCIIOPT BEIIECTB y KUBOTHBIX. Bhlienenue y )KuBOTHBIX. [I0KpOBHI Tena y
KUBOTHBIX. KoopauHamus W peryisinus >KA3HEACATEIbHOCTH y JKMBOTHBIX. HepBHasd perymanus. ['ymopanbHas
perynsuust. Oprasnel 4yBCTB, UX 3HaueHUe. [loBeieHue )kxUBOTHBIX. Bpoxkn€HHOE U MpHOOpEeTEHHOE NOBEACHNE

6.3

PasMHOXeHHe U pa3BUTHE KUBOTHBIX. becrnonoe pasmuoxkenue. IloigoBoe pasmMHokeHue. [IpenMyInecTBo moiIoBOro
pasmHOxkeHus. [lomoBele xene3wpl. [lomoBble kieTkm (ramersl). OrmiomoTBopeHue. 3urorta. IlapTeHoreHes.
3apoppiieBoe pasButHe. llocToMOpHOHAIBHOE pa3BUTHE: TMpsiMoe, Hempsmoe. Mertamopdos (pa3BuThe ¢

MpeBpaIeHueM): TIOJTHBINH U HETOJHBIN

6.4

OcCHOBHBIE KaTEropuM CHUCTEMATHKU >XUBOTHBIX. BHJ Kak OCHOBHas cucCTeMaTH4ecKas KaTeropus MUBOTHBIX.
Knaccuduxkanus ;xuBoTHbIX. CuCTEMA )XKUBOTHOTO MHPA

6.5

OIHOKJIETOYHBbIE )KUBOTHBIE — MpocTeninne. CTpoeHUE U )KU3HEACATEIbHOCTh NPOCTEUIINX. 3HAYCHHE MPOCTEUILINX
B IpUpOJie U >KU3HU 4enoBeka. KumieuHomonocTHbie (00IIas XapakTepUCTHKa; OCOOCHHOCTH CTPOCHHUS H
XusHenesTenpHocTH). [1nockue, Kpyrible, Kolp4yaTble YepBU (00mas xapakrepuctuka). OCOOEHHOCTH CTPOEHUS U
KHUZHEJECATEIbHOCTH IJIOCKHUX, KPYTJIBIX M KOJIbYAThIX yepBeil. [lapasutndeckue miockue u Kpyrible YepBu

6.6

Unennctonorue (oOmas xapakTepucThka). PakooOpasHbie (0OCOOEHHOCTH CTPOCHUS W IKU3HEACITCIBHOCTH).
[TaykooOpa3Hbie (OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEIILHOCTH B CBSI3M C JKM3HBIO Ha cyiie). Hacexombie
(0COOEHHOCTH CTpPOEHHUSI M IKU3HEICATENbHOCTH). Pa3MHOKEHHME HACEeKOMBIX W THUIBI Pa3BUTHS. 3HAUYCHUE
HACEKOMBIX B IPUPOJIC U KU3HH YesioBeka. MoJUTIOCKH (001as XapaKTepruCcTHKA)

6.7

XopnaoBble (001mIas xapakrepuctuka). PeiObl (00mas xapakrepuctuka). MecTooOMTaHHe W BHEIIHEE CTPOCHHE PHIO.
Oco0eHHOCTH BHYTPEHHEI0 CTPOEHUS U MPOIECCOB JKU3HEEATEIbHOCTA. 36MHOBO/IHBIE (001asi XapaKTEPUCTUKA).
Mectoobutanue  3eMHOBOJIHBIX.  OCOOCHHOCTH  BHEUIHET0 M BHYTPEHHETO  CTPOCHHUS,  IPOIECCOB




AKU3HEJEATEIIbHOCTH, CBSI3aHHBIX C BBIXOJIOM 36MHOBOJHBIX Ha cymry. IIpecMbikatouecs (o0Omias XapakTepUCTHKA).
[Tprcroco6IeHHOCTh MPECMBIKAOIIUXCS K KU3HH Ha CYIIE

6.8

[Ituner  (oOmas  xapaktepuctuka). OCOOEHHOCTM BHEIIHETO HM  BHYTPEHHETO CTPOSHHS M TIPOIIECCOB
KU3ZHEACITENIbHOCTH NTHIL. [Ipucrnoco0IeHHOCTh NTHUIl K Pa3IMYHBIM YCJIOBHUSM cpelibl. MiekonuTatoniue (oOrmas
xapaktepuctrka). Cpenpbl Xu3HU MieKonuTaronux. OCOOEHHOCTH BHEIIHETO CTPOEHUS, CKEJIeTa U MYCKYJIATypHhl,
BHYTPEHHETO cTpoeHHs. [Iporiecchl sKu3HeAesI TENbHOCTH

UYenosek U €ro 310pOBbE

7.1

XKusotHas kinerka. CtpoeHue xUBOTHOM kieTku. [Ipoueccel, mpoucxopsmue B kinerke. HykienHOBbIE KUCIOTHI.
I'ensl. XpoMocoMbl. Muto3, meiio3. Turbl TkaHel opranu3ma dyenoBeka. CBoiicTBa TkaHel, X @yHkuuu. Oprassl u
CUCTEeMBI OpranoB. OpraunsM Kak equHoe 1enoe. B3auMocCBsa3b OpraHoB U CUCTEM KaK OCHOBA TOMEOCTa3a

7.2

HepBnas cuctema denmoBeka, e€ opranmu3anusi U 3HaueHue. Peduekc. Pednexropnas myra. Penenropsl. CimHHOM
MO3T, ero cTpoeHue u GyHKIuU. ['0JI0BHOW MO3T, ero cTtpoeHue u GpyHkuu. bonbimue monymapus. besycioBHbie
(BpokniéHHBIE) W ychnoBHBIE (mpuoOperéHHble) pedaekchl. ComaThyeckas HEpBHas cucreMma. BereratuBHas
(aBTOHOMHas1) HepBHAs cucteMa. HepBHas cuctema Kak euHOe LeIoe

7.3

I'ymopanbHas perynsuus (QyHKnui. DHIOKpUHHAs cucTtema. JKenae3bl BHYTPEHHEH M CMEIIAHHOW CEKpEIuu.
['opMOHBI, UX POJb B PErysuN (PU3HOIOrHUecKUX (PYHKIMI opraHu3Ma, pocra u pa3suTus. Hapymenus B padore
SHAOKPUHHBIX keNe3. OcoOeHHOCTH peIEKTOPHOI 1 T'yMOPATBLHOM peryasiuuu GyHKIUI oprann3ma

7.4

3HayeHHe OIIOPHO-ABUTI'ATCIILHOI'O allllapaTta. Ckener YCJIOBCKA, CTPOCHUC €0 OTACIOB U (I)YHKI_H/II/I OcobenHoctu
CKCJICTA YCJIOBCKA, CBA3AHHBLIC C IIPAMOXOXKICHUCM H pr,Z[OBOfI JIeATeIIbHOCThIO. MEIIIIeUHasl CUCTEMA. CTpOGHI/Ie nu
(I)YHKLII/II/I CKCJICTHBIX MBIIIII. Pa6oTta MBI YTOMJIEHHE MBI, Poib HBHFaTeHBHOﬁ AdKTUBHOCTU B COXPAaHCHUHU
3A0pPOBbA. HapymeHI/I;I 0H0pHO-I[BI/Il"aTeJ'IBHOI71 CUCTCMBI. HepBa;I nmoMompb IpHu TpaBMax OIIOPHO-ABUIATCIBHOI'O
arrapara

7.5

Buytpennss cpena u e€ Gpynkunu. opMeHHbIE 3JIeMEHThI KPOBU: 3PUTPOLIUTHI, JIEHKOIUTH U TpoMOouuThl. [11azma




kpoBu. llocTosiHCTBO BHYyTpeHHEW cpeabl (romeocta3). CBépreiBanme KpoBH. ['pynmsl kpoBu. Pesycdakrop.
[TepenuBanue kpoBu. [loHopcTBo. IMMyHUTET 1 €ro BUABL. BaKIIUHBI 1 JIe4eOHbIE CHIBOPOTKU

7.6

Opransl kpoBooOpamnieans. CtpoeHue u padora cepma. ABToMaTm3M cepana. CepaeuHblil UK, ero JIUTEITbHOCTb.
Bonbiioit u manbiii kpyru KpoBooOpaieHus. [IBwkenue kpoBu 1o cocynam. Ilynbc. Jlumdatuueckast cucrema,
nuMbooTTOK. Perymnsiius nesrensHOCTH cepiiia U cocynoB. ['uruena cepieqno-cocynucton cucremsl. [lepast momoris

IIpU KPOBOTEUYECHUAX

1.7

pixanue u ero 3HaueHue. Oprasbl pixaHus. JI€rkue. B3aumocBsi3p cTpoeHHsS U (QYHKUMN OpPraHOB JbIXaHUS.
l'az000meH B n€rkux W TKaHsX. JKu3HeHHas €MKOCTh JETKuX. MexaHu3Mbl JbIXaHUs. J[pIXaTelbHbIE IBHXKEHUS.

Perymsanus npixanus. Oka3zaHue epBod NOMOIIM IPYU MOPAKEHUU OPraHOB JIBIXAHMS

7.8

[IuTaTenbHbIe BellecTBa U MUIEBbIE NMPoaAyKThl. [Tutanue u ero 3Hauenue. [IumeBapenue. Opransl MuIIeBapeHus,
ux ctpoeHue u ¢GyHkuu. OepMeHThl, UX pojib B NUIlEBapeHUH. BcachbiBaHME MUTATENBHBIX BEIIECTB U BO/IBI
[InmeBapuTenbHbIE Kee3bl, UX pOJib B MMIEBAPEHUH. Perymsnus numeBapenus. [ uruena nuranus

7.9

OOMeH BelecTB U NMpeBpalieHue YHEPTUU B OpraHu3Me desioBeka. [mactuueckuii u sHeprernueckuii oomen. OomMeH
BOJbI M1 MHUHEpaJbHBIX cojiell. OOMeH OeNKoB, yrieBOJOB M KUPOB B opraHuzMe. Perymsamus oOMeHa BelIECTB U
MpeBpalleHus JHeprun. ButaMuusl 1 ux pois A opranusma. Hopmel u pexxum nuranusi. Koxa u e€ npousBoIHbIE.
Koxa u Tepmoperymsmus. CtpoeHue u QyHKIMH KOXKH. 3aKaauBaHUe U ero posb. [Ipodunaktuka u nepsas moMoiib
IIPH TEIJIOBOM U COJTHEUHOM Y/apax, 0)Korax u 0OMOpOKEHUAX

7.10

Boigenenue. 3nauenue BoiaeneHus. Opranbl BeiaeneHus. Opranbl MOYEBBIICIUTEILHOW CHUCTEMBI, UX CTPOEHHUE U
¢byukiuu. Perymsmuss ModeoOpazoBaHus M Moueucnyckanus. OpraHbl penpoIyKIHH, CTpPOCHHE U (DYHKIUH.
Buytpuytpobnoe passutue. IlonoBoe co3peBanue. HacnemoBanue mnpuszHakoB y uenoBeka. HacienctBeHHbIe
00Je3HH, UX TPUYUHBI U ipeaynpexaenue. Habop xpomMocom, MoJI0OBbIE XPOMOCOMBI, T€HbI

7.11

Opranel yyBCcTB U uX 3HaueHUe. AHanu3aTopbl. CeHcopHble cucTeMsl. I'11a3 n 3penue. OnTudeckas cucremMa riasa.
CetuaTtka. 3puTenbHoe BocmpusaTHe. YX0 M ciyX. CrpoeHue M (yHKUMH oOpraHa ciayxa. MexaHu3M paboThl




CIIyXOBOro aHanmu3atopa. Opranbl paBHOBECHS, MBIIIEYHOTO YYBCTBA, OCS3aHUSA, OOOHSHHS M BKyca.
B3anmopaencTBie CEHCOPHBIX CUCTEM OpraHu3Ma

7.12

[lcuxuka u noseneHue yenoBeka. IlorpedHOCTH 1 MOTUBBI IOBeAeHUs. PeduiekropHast Teopust noseneHus. Bricias
HEpBHAsl JICSITEIILHOCTh ueloBeka. MexaHu3M oOpa3oBaHUs yCIOBHBIX pediekcoB. Topmoxkenue. [nHamuueckuit
crepeotun. Poiib TOopMOHOB B noBeaeHuu. llepBasg u BTOpasi curHaibHble cucTeMbl. Peub u Mbimienue. [lamsare u
BHUMaHue. OMmoluu. WHauBuayaabHble OCOOEHHOCTH JIMYHOCTH: CIOCOOHOCTH, TEMIIEpAMEHT, XapakTep,
01apEHHOCTh. THUMBI BHICIIEH HEPBHOU JESITEIHLHOCTH U TemrepaMmeHTa. OCOOCHHOCTH MCUXUKU YelloBeKa. | nrueHa

(uznyeckoro u ymcTBeHHOro Tpyaa. COH U €ro 3HaueHue
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HOACHUTEJIBHAA 3AIIMCKA

[Tpu pazpaboTke mporpaMmbl O OMOJOTUU TEOPETUUECKYIO OCHOBY
JUISL OTIpEACNIEHHUs] TMOAXO0J0B K (DOPMHUPOBAHUIO COAEpPNKAHUS YUEOHOTrOo
npeaMera «bruonorus» cocTaBUIM: KOHUENTYyallbHbIE noyokeHuss OI'OC
COO o B3auMOOOYCTIOBIIEHHOCTH IIEJIeH, CONEpP)KaHHS, pPE3yJIbTaTOB
oOydeHHs ® TpeOOBaHWA K YPOBHIO TIOATOTOBKH BBIMTYCKHUKOB,
NOJIO)KEHHUsT 00 o0muX UensiX W MPUHLUINAX, XapaKTePU3YIOIIHX
COBPEMEHHOE COCTOSHHE CHCTEMBI CpEIHEro oOmero oOpa3oBaHUS B
Poccuiickoit denepanun, a Takxke MOJ0XKEHUs O crienuduke OUOIOTHH,
e¢ 3HAUEHUMM B TO3HAHUM JKUBOW MPUPOABI U 00OecneueHuu
CYIIIECTBOBAaHMs 4esioBedeckoro obmectBa. CoriacHO Ha3BaHHBIM
MOJIOKEHUSIM, OIpPEAENIeHbl OCHOBHbIE (YHKUMHU MPOrpaMMbl IO
OMOJIOrUU U €€ CTPYKTYpa.

[Tporpamma no 6uonorun Ja€t mpeacTaBieHue o 1esix, 00 olueit
CTparerud OOydeHHMsl, BOCIUTAHUS M  Pa3BUTUS  OOy4YaIOIIMXCS
cpencTBamu yuebHoro npeameta «buonorusy, onpenesnser o0s3aTelibHOE
MIPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYPY, paclpeAesIeHHE 110 pa3aesiaM U
T€MaM, PEKOMEHIYEMYIO TIOCIE0BATEIbHOCTh HW3y4YeHUs Y4eOHOro
MaTepuaia ¢ y4€TOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3EH,
JOTUKA 00pa3oBaTENbHOrO MPOLIECCa, BO3PACTHBIX OCOOEHHOCTEH
00 yJaromuxcs.

B nporpamme 1o OMONOTMU TakKe€ YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM ~ JIMYHOCTHBIM, METANpPEIMETHBIM H  TPEIMETHBIM
pesynbraraMm oOyueHuss B (GOPMHPOBAHWU OCHOBHBIX BHJIOB Y4e€OHO-
MO3HABATEILHOM JIEATETbHOCTH/y4eOHBIX JCHCTBUN O0O0YyJarOIIuXCsl IO
OCBOEHHUIO COJEPKaHUs OUOJIOTMYECKOro 00pa3oBaHusl.

B mporpamme mo Ouonorum (10—11 kmaccel, 6a30BbI YPOBEHB)
peayii30BaH TMPUHIUAN TPEEMCTBEHHOCTH B U3YYCHHH OWOJIOTHH,
Oyaromapst 4eMy B HEW MPOCMATPUBAETCS HANPABICHHOCTh HAa Pa3BUTHE
3HaHWM, CBSI3aHHBIX C  (OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTALMI JIMYHOCTH, SKOJOTHYECKOTO
MBIIIUICHUS, TIPEACTABICHUN O 3J0pPOBOM 00pa3e XWU3HU U OEPEeKHBIM
OTHOILIEHHEM K OKpYXKarolew npupogHou cpexne. Iloatomy nHapsagy c
M3y4eHHEM OOIIeONOIIOTHYECKUX TEOpPHUl, a TakKe 3HAHUH O CTPOECHUU
KUBBIX CHCTEM PAa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUAX TPOIECCOB B MporpaMMe IO OWOJOTHH YACJICHO BHUMAHHE
WCIIOJIb30BAHUIO TIOJIYYEHHBIX 3HAHUW B TOBCEIHEBHOM JKWU3HU ISt
pelieHHus] MNPUKIATHBIX  3aJad, B TOM 4ucle: MNPOPUIAKTUKU
HACJEICTBEHHBIX  3a00J€BaHUU  YEJIOBEKA, MEIUKO-TEHETUYECKOTO
KOHCYJbTHPOBaHMS, OOOCHOBAaHHUS JKOJOTHYECKH IIEJIECO00Pa3HOT0
MOBEICHUSI B OKPYXKAIOIIEH MPUPOAHONW cpene, aHaiu3a BIUSHUS
XO3SIUCTBEHHON JNIESITEIPHOCTH YEJIOBEKAa HA COCTOSHUE MPHUPOJHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHME BHUMAaHUA K MPUKIATHON
HAIPaBJIICHHOCTH YydeOHoro mnpeaMera «buosjorus» mnPOIUKTOBAHO
HEOOXOAMMOCTBIO O00ECTIEUeHUsl YCJOBUHM Il pelIeHUs] OJHOM U3
aKTyaJIbHBIX 33/a4 IIKOJIBHOTO OMOJOTMYECKOro 0Opa30BaHHUsI, KOTOPAs
npennonaraet  GopMHUpOBAaHHME Yy  OOYYarOUIUXCS  CIHOCOOHOCTH
aJanTUpPOBaThCd K  M3MEHEHUSM  JUHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.



buonorusi Ha ypoBHE cpeaHero oOIiiero oOpa3oBaHUs 3aHUMAECT
BaxHOe MecTo. OHa oOecneunBaeT (HOPMUPOBAHUE Y OOyHAIOUIUXCS
NPEJICTaBICHU O HAy4yHOM KapTUHE MHUpa, pacuupser u o0o0iaer
3HAHHS O KUBOHW MPHUPOAEC, €€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3allid W DBOIIOLNU, CO3MaET YCIOBUA JJIs: TIO3HAHUSA 3aKOHOB
KUBOM mpupoabl, (opmupoBaHus GYHKIIUOHATBHOW TPaMOTHOCTH,
HaBBIKOB 3/I0POBOTO M 0€30MacHOr0 o0pas3a >KHU3HH, JKOJIOTHUECKOTO
MBIIIJIEHUS, IIEHHOCTHOT'O OTHOIIEHUS K )KHBOU MPUPOC M YETIOBEKY.

bonpmioe 3HaueHue OwoNOTHS WMEET TaKXKe Uil  pPelIeHHUs
BOCITUTATEJIbHBIX U Pa3BUBAIOIIUX 3a/1a4 CPEIHETO 00IIero oopa3oBaHus,
conuanu3anuu oOydaroniuxcsa. WM3ydenwe Owuojorun obecrneunBaeT
yCIIoBUs 17151 GOPMUPOBAHUS MHTEIUIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U
UH(OPMAIIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYJIbTYpPbl, CIIOCOOCTBYET
UHTErpalui OWOJIOTUYECKUX 3HAHMM C MPEACTaBICHUSIMU U3 JPYTrUx
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (PU3MKHU, XUMHH U Teorpagui.
HasBannele mONOXKEHUS O MOpeJHA3HAYEHUU Y4EOHOro MpenMera
«buonorus» cocTaBWIM OCHOBY JJIsi OMPEEICHUS TTOJX0J0B K 0TOOpY U
CTPYKTYPHPOBAHHUIO €T0 COACPKAHUS, MPEACTABICHHOTO B IPOrpaMMe 10
OMOJIOTHH.

Ot60p conepkanusa ydeOHOro npeamera «buosorus» Ha 6a30BoM
YPOBHE OCYIIECTBIEH C MO3MIMK KyIbTypOCOOOpPAa3HOTO MOAXO0Na, B
COOTBETCTBUU C KOTOPHIM OOYydJaromifecs: JOJKHBI OCBOWUTH 3HAHUSA U
YMEHHS, 3HA4uUMble 1 (GOPMHUPOBAHMS  OOIIEH  KYyJIbTYpHI,
OTIpEeNEIISIIONINE aJCKBATHOE TIOBEJICHHUE 4YEIOBEKa B OKpYXKaoImIeh
IPUPOIHON Cpele, BOCTpEOOBaHHBIE B TIOBCEAHEBHOM IKU3HH W
MPaKTUYECKON nearenbHOocTH. Oco00e MECTO B ITOM CHUCTEME 3HAHMM
3aHMMAIOT JJIEMEHTBI COJEpPXKaHHs, KOTOpBIE CIIYy)KaT OCHOBOM Jist
dbopMHUpOBaHUS TIPEACTABICHUM O COBPEMEHHOH €CTEeCTBECHHO-HAyIHOM
KapTUHE  MHpa W IEHHOCTHBIX  OpHEHTAIUSX  JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHHU3alUKM OMOJIOTMYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE  COIEp)KaHUs  ydeOHOrO  Marepuaisa B
nporpaMMe IO OWOJIOTUH OCYIIECTBICHO C YYETOM MPUOPHUTETHOTO
3HAYCHUS 3HAHUH 00 OTIIMYHUTEITHHBIX OCOOCHHOCTSX JKHBOU MPHUPOIBI, O
€€ YpPOBHEBOM OpraHu3alydd W HBOJIOLUWH. B COOTBETCTBUM C 3TUM B
CTpYKType ydeOHoro mpeamera «buomorus» BBIIEICHBI CICAYIONTNE
coJiepikarenbHble JUHUM: «buonorus kak Hayka. MeToabl Hay4dHOTO
no3HaHus», «Kmerka kak Owonormueckass cuctemay, «OpraHum3m Kak
ouonornueckas cucrema», «Cucrema U MHOrooOpasue OpraHU4ecKOro
MUpa», «IBONIOIUS KUBOH MPUPOIBD, «IKOCUCTEMBI U TPUCYIIUE UM

3aKOHOMEPHOCTH.
lens wu3yuenuss yudeOHOro mnpeamera «buonorus» Ha 0azoBOM
ypOBHE — OBJIQJIcHUE OOYyYaIOMMMUCS 3HAHUSIMH O CTPYKTYpPHO-

(YHKIIMOHAIBHONW OpraHW3alldd >KUBBIX CHCTEM pa3HOTO paHra W
MPUOOPETCHHE YMEHHWM WCIIOJIh30BaTh JTH 3HAHHWS ISl TPAMOTHBIX
JEUCTBUH B OTHOIICHUH OOBEKTOB KUBOM TMPUPOJBI U PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX TTPOOJIEM.

JocTuxeHnue 1end u3ydyeHusl ydyeOHoro mnpeamera «buomorus» Ha
0a30BOM YpPOBHE 00ECIICUMBACTCS PEIICHUEM CICAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIONIUMHCS CHUCTEMbI 3HAHUH O OMOJOTHYECKHX
TEOPHUAX, YUCHHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IMpaBHJIAX,
CITyKaIllUX OCHOBOM 7151 POPMUPOBAHUS MIPEICTABIIEHUNA O €CTECTBEHHO-



HAay4yHOM KapTUHE MHpa, O METOJaX HAy4YHOIrO IO3HAHUS, CTPOCHUH,
MHOroo0pa3u U OCOOCHHOCTSIX JKHUBBIX CHCTEM Pa3HOTO YpPOBHS
OpraHH3aIH, BBIJAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX MCCIIEIOBAHUIX
B Omooruw;

dbopmupoBaHue y o0y4Jaromuxcs MO3HABATEIbHBIX,
WHTEJUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEHW B MpPOIIECCE aHaIn3a
JAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAy4HBIX B3TJSI0B, UACH U
MOJAXO/0B K M3YyYEHUIO KUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3alluu;

CTaHOBJICHHE y 00yYaromuxcs o0IIel KyabTyphl, ¢ YHKIIMOHATbHON
IPaMOTHOCTH, PAa3BUTHE YMEHUH OOBSCHITH M OIEHUBATH SIBIICHUS
OKPYXKAIOILIIEr0 MUPA KUBOW MPUPOABI HA OCHOBAHWU 3HAHUW U OIIBITA,
MOJTYYCHHBIX MPU U3YYCHUN OMOJIOTHH;

dbopMupoBaHue 'y 0Oy4arouuxcsi yMEHUH  MIJUTIOCTPUPOBATH
3HauYE€HHUE OWOJIOTMYECKMX 3HAHUW B MPAKTHYECKOW NEATEeIbHOCTU
YEJIOBEKa, pPa3BUTHM COBPEMEHHBIX MEIUUIMHCKUX TEXHOJIOTUM U
arpoOUOTEXHOJIOTU;

BOCIUTaHUE YOSXKIEHHOCTH B BO3MOXKHOCTU TO3HAHHUS YEIOBEKOM
KUBOW TPUPOBI, HEOOXOAMMOCTH OEpEKHOro OTHOIIEHHUS K HEM,
COOJIOZIEHUS OJTUYECKUX HOPM TMPU MPOBEACHUM OUOJOTHMUECKUX
HCCJICIOBAHUM;

OCO3HAHHE IIEHHOCTH OWOJOTMYECKUX 3HAHUU ISl TOBBIIICHUS
YPOBHS DJKOJIOTUYECKOW KYJIbTYpbI, 1 (POPMUPOBAHUS HAYYHOTO
MHUPOBO33PECHUS;

NpUMEHEHUE NMPUOOPETEHHBIX 3HAHWUA U YMEHUN B MOBCEIHEBHOU
KU3HU JJI OLIEHKH IOCJEACTBUM CBOEU NEATENbHOCTH M0 OTHOILICHHIO K
OKpyXKaroIiel cpeae, COOCTBEHHOMY 3JI0POBBbIO, OOOCHOBAaHHE U
coOmoieHre Mep nmpoduIaKkTUKy 3a0071eBaHMiA.

B cucteme cpennero ob6miero oopazoBanus «buosorusy, nzydaemas
Ha 0a30BOM YypOBHE, SBISETCS OOS3aTEIBHBIM YYEOHBIM MPEIMETOM,
BXOJISIIMM B COCTaB IMpeaMEeTHOM o0nactu «EcTecTBeHHO-Hay4YHbIC
PEAMETHI.

Jlnst m3ydeHust OWojoruu Ha 0a30BOM YPOBHE CpPEIHEro OOIIero
oOpasoBanusi otBogutTcs 68 wacoB: B 10 kiacce — 34 wgaca (1 4dac B
Henemo), B 11 «kmacce — 34 wyaca (1 wac B Hememwo).



COILEPKAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonoruss kak Hayka. CBs3bp OHOJOTMM C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPYTUMH €CTECTBEHHBIMU Haykamu, ¢uiocoduei,
ATUKOM, ACTETUKOM U mnpaBoM. Ponp Ouonoruu B (HOpMHPOBAHUU
COBPEMEHHOW Hay4dHOW KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

Metoasl MO3HAHUS KUBOM TPUPOABI (HAOIIOEHHUE, DKCIICPUMEHT,

OMMCaHue, U3MEPEHHUE, KJaccudukanus, MOJENUPOBAHME,
cTaTucTHYecKas 00paboTka TaHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbios, /[>x. Yorcon u
@. Kpuk.

TaOnuie! u cxembl: «MeToIbl TO3HAHUS KUBOM PUPOIBD).

JlabopaTopHble 1 MPaAKTH4YeCKUE PadOThI:

[IpakTnueckasa padbora Ne 1. «lcnonp30BaHue pazauyHbBIX METOJ0B
IpU U3y4EHUU OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7KuBble cMCTEMbI H X OPTraHU3ALMS.

KuBble cuctemMbl (OMOCHCTEMBI) KaK MpeAMET U3y4eHUs] OMOJIOTUH.
OTnanyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBIL.

CpoiicTBa OMOCHCTEM U HMX pa3HOOOpa3ue. YPOBHU OpraHu3aIuu
OMOCHCTEM: MOJEKYJISIPHBIM, KJIETOUYHBIA, TKAaHEBbINH, OpPraHU3MEHHBIN,
MOMYJISIIIMOHHO-BUIOBOM, YKOCHUCTEMHBII (6bmoreoreHOTUYECKHiA),
o6uochepHbIil.

JlemoHcTpanum:

Tabmumer 1 cxembl: «OCHOBHBIC TPU3HAKK SKU3HU», «YPOBHU
OpraHu3alluy KUBOU MPUPOIBDY.

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMHnuecKkuii cOCTAB M CTPOEHHE KJIETKH.

XUMHYECKUM  COCTaB  KIETKA.  XHMHUYECKHE  DJIEMEHTHI:
MaKpO3JIEMEHTHI, MUKPOdJIEMEHTHI. Bo/la 1 MUHEpaJIbHbIC BEIIECTBA.

OyHKIMU BOJIBI U1 MUHEPAJIbHBIX BEIECTB B KieTke. [lognep:xanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEPHI
6enkoB. HezameHnMbIe 1 3aMEHUMBIE aMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN
cocTaB. YPOBHU CTPYKTYpbl O€IKOBOW MOJIEKYJbl  (TI€pBUYHAS,
BTOpUYHAsl, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUECKHUE
cBoiicTBa O6enkoB. buonornyeckue GyHkmm 6EIKOB.

depMeHTH — OMonornyeckne Katanmm3atopel. CTpoeHue (dhepmeHTa:
aKTUBHBIA  TIEHTp, cyOcTpatHas crneuupuuHocTb. KodepmeHTsI.
Butamunbl. OTnuunst GpepMEHTOB OT HEOPraHUYECKUX KAaTalln3aTOPOB.

VYrieBoabl: MoHOcaxapuabl (TJIIOKO3a, pubo3a U J1€30KCUprud03a),
aucaxapuibl (caxaposa, JIaKTo3a) U MoJucaxapuabl (Kpaxmall, TIUKOTeH,
LEJUTI0J103a). bruonornueckue GyHKIUU YTriaeBOAOB.

Jlunuipr: TPUTJIULICPU/IBI, dbochomunuasl, CTEPOUIBI.
IM'uapodunbHO-THAPOGOOHBIE  CcBoMcTBA. buomornueckue  GyHKIIUU
munuaoB. CpaBHEHHE YTJIEBOJOB, OCJIKOB M JIUIUJIOB KaK MCTOYHUKOB
SHEPruu.



Hyxnennossie kucnorsl: JJHK n PHK. Hykmeornaer — MmoHOMEpHI
HykJenHoBbIX KuchnoT. Ctpoenune u ¢ynkumu JHK. Crpoenue wu
¢byukiuu PHK. Bunet PHK. AT®: ctpoenue u GyHKIUU.

[uronormsa — Hayka o kierke. Kilerounas Teopuss — IpuMmep
B3aUMOJICHCTBUST uaed u (HaKTOB B HAYYHOM TIO3HAHMHM. MeETO/bI
U3Y4YECHUS KIIETKH.

Krnerka kak menoctHas xuBas cucrema. OO1IMe MPU3HAKU KIIETOK:
3aMKHyTasi HapyxkHas meMmOpana, moJekyisl JIHK kak reneruueckuii
anmapar, cucTeMa CHHTe3a OeJka.

Tunbsl  KJIETOK:  dyKapuOTHYEcKass W IMPOKapUOTHYECKas.
Oco0EHHOCTH CTPOEHHUSI TPOKAPUOTUYECKON KileTkH. KieTouHas cTeHka
Oakrepuii. CTpoeHHE SyKapUOTHYECKOW KIETKH. OCHOBHBIC OTIHYHUS
pPacTUTEIbLHOM, ’KUBOTHON U TPUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHasl CTEHKa,
TTIMKOKAJHUKC, uX ¢yHkuuu. [Imazmatuueckas memOpaHa, €€ CBOWCTBA U
¢yukuuu. [Hutonnasma u e€ opranousibl. OnHOMEMOpaHHbIE OPTaHOMIbI
wietku: OIIC, ammapar [onbmxu, au3zocomsbl. [loayaBTOHOMHBIE
OpraHOMJbl  KJIETKH: MHUTOXOHApPUH, TulacTuabl. IIponcxoxaeHue
MUTOXOHApUN W mactua. Buasl mnactua. HememOpaHHBIE OpraHouabl
KJIETKUA: PUOOCOMBI, KJIETOYHBIA HEHTP, IEHTPUOIH, PECHUUKH, KIYTHKU.
QyHKIHUH OPTAaHOUIOB KJIETKH. BKIIFOUeHUS.

Anpo — perynsaTopHbiii neHTp kieTku. CTpoeHue sapa: saepHas
000J104Ka, KapuoIjia3mMa, XpOMaTuH, sAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JemoHcTpanum:

[Toprpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P.
Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Juarpammel: «PacripeneneHre XMUMHYECKUX 3JIEMEHTOB B HEXXUBOU
npupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOLE».

Tabmuuer u  cxembl: «llepuoanueckas Tabnuua XUMHYECKHX
aneMeHTOB», «CTpoeHHe MOJIeKYNnbl BOIbDY, «buocunres Oemkay,
«Ctpoenne Monekynbl Oenkay, «CtpoeHue ¢pepmenTtay, «HykienHoBbIe
kucinorel.  JIHK», «Crpoenne wmonekynsl ATD», «CtpoeHue
YKapHOTUYECKON KIEeTKH», «CTpOoeHHE )KMBOTHOM KIETKW», «CTpoeHHe
pacTUTENbHON  KIeTKW», «CTpOeHHuE NPOKAPUOTHUYECKON KIIETKN»,
«CTpoeHue siipa KIETKN», «YTIeBOAbDy, «JIumuab.

ObopynoBaHue: CBETOBOM  MHUKPOCKOI, 0OOpyAOBaHUE  Jis
[IPOBEIECHUA HaOJI0ICHUH, U3MEPEHUN, JKCIIEPUMEHTOB,
MUKpONpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUATbHBIX KIIETOK.

JlabopaTopHble U MpaKTH4YecKue padoThI:

JlaGoparopnass pabora Ne 1. «M3ydeHue KaTaaIUTHYECKOU
aKTUBHOCTHU (DepMEHTOB (Ha MpUMepe aMuiIa3bl UITU KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «I3yueHHe CTPOCHHSI KIIETOK
pacTeHuil, >KMBOTHBIX M OakTEepHil MO MHMKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpENnapaTax u ux ONMUCAHUEY.

Tema 4. 7Ku3HeaesITeJIbHOCTh KIETKH.

OOMeH BellecTB, WM METa0oM3M. ACCUMUWISIUS (TUIACTUYECKUN
OOMEH) M JUCCUMUJISIUSA (SHEPreTUYecKuii OOMEH) — JB€ CTOpPOHBI
eAnHOro npoiecca Meradonu3mMa. Poiab 3aKOHOB COXpaHEHUs! BELECTB U
SHEPruy B MOHUMAHUH META00IM3Ma.



Tunbsl oOMeHa BemniecTB: aBTOTPOPHBIM U TeTepoTpodHbIi. Pomb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILCHUHN YHEPTUH B KIIETKE.

®orocunTe3. CeroBast U TeMHOBas ¢as3bl porocuHTesa. Peakumu
¢dorocunTeza. DPPexkTUBHOCTL (PpoTocuHTE3a. 3HaueHue (POTOCHHTE3A
JUISL JKU3HU Ha 3emuie. BrusHue ycnoBuil cpenbl Ha (OTOCUHTE3 U
CIOCOOBI TTOBBIIICHUSI €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3.  XEeMOCUHTEe3Upyroume  OakTtepu.  3HayEHHE
XEMOCHHTE3a IS )KU3HU HA 3eMIIE.

DHepreTuyeckuii oOMeH B KIeTKe. PacmieruieHue BeEIIeCTB,
BBIJICJICHUE W  aKKyMYJHUPOBAHUE DHEPrUd B  KJIETKE. OTambl
sHepreTuyeckoro obmeHa. [nukonus. bBpoxenue wu  ero  BHIBL
Kucnoponnoe okucineHue, uiaum KIeTOYHOE AbixaHue. OKUCIUTEIbHOE
dbochopmmpoBanne. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiiuu matpuunoro cuntesa. ['enernueckas undopmarnus u JJHK.
Peanuzanus reHernueckoil nHpopmanuu B kieTke. ['eHeTndeckuit Ko u
ero cBoiictBa. Tpanckpumniusa — Matpuunblii cuHTe3 PHK. Tpancnsamusa —
OouocuHTe3 Oenka. DTanbl TpaHcisiuud. KoaupoBaHne aMHUHOKHUCIOT.
Ponb puGocom B 6rocuHTE3€ OEmKa.

Heknerounbie ¢Gopmbl KU3HHM — BHUpPYChl. VcTOpusi OTKpBITHS
BupycoB (/I. . NBanoBckuit). OCOOCHHOCTH CTPOEHUSI U KUZHEHHOTO
HMKiIa BHpycoB. bakrepumodaru. boye3HM pacTeHMid, >KUBOTHBIX H
YeJioBeKa, BbI3bIBAEMBbIE BHpycaMu. Bupyc mMmmyHojedunTa yenoBeka
(BUY) — Bozoynutens CIIMJla. OO6paTtHas TpaHCKpHUIMIUs, peBepTaza u
uHTerpasa. [Ipopunaktuka pacrpocTpaHeHus BUPYCHBIX 3a00JIEBaHUM.

JemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. 1. BanoBckuii, K. A. TuMupsses.

TaOmuupl W cxeMmbl: «Tumbel  nutanusy, «Metaboausmy,
«Murtoxonapus», «OHEepreTUYecKuit oOMeH», «XnoporuiacT,
«Dotocunre3n, «Crpoenue JIHK», «Ctpoenrne u (QpyHKIIMOHHUPOBAHUE
reHa», «Cunrte3 Oenka», «['eHeTmyeckuit  kom», «Bupycs,
«bakrepuodarn», «CtpoeHue u x)u3HeHHbIM 1K Bupyca CIIN]la,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: Moaenu-anmumkanuun — «Yasoenue JHK wu
Tpanckpuniusy, «buocunre3 Oenka», «CTpoeHHE KIETKW», MOICIb
crpykTyps! JJHK.

Tema 5. PasMHokeHMe M UHIUBUAYAJIbHOEC Pa3BUTHE
OpPraHU3MOB.

KiieTouHblil 1UKA, WM KU3HEHHBIM HUKI kieTku. Mutepdaza u
muTo3. [poreccel, nmpoTtekaromue B uHTepdaze. Permmukamnus — peakuus
MarpuuHoro cunre3a JIHK. Ctpoenue xpomocoM. XpoOMOCOMHBIN HAOOp
— Kapuotunl. JIUTUIOMIHBIA W TalJIOWTHBIA XPOMOCOMHBIE HaOOpPHI.

XpoMaTruasl. [utosmornueckue OCHOBBI Pa3sMHOKEHHUS u
WHJIUBUYaTLHOT'O PA3BUTHSI OPTaHU3MOB.
Hemenne knetkm — wMuTo3. Cramum wmurosa. [Ipomeccsr,

NPOUCXOJSIIME HA Ppa3HbIX CTAAMSIX MUTO3a. BHONOrMyeckuil CMbICT
MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKHU — arloNTOo3.

@dopmMbl pa3MHOXKEHUSI OPraHU3MOB: Oecriosioe M mojoBoe. Bumab
Oecroyioro pa3MHOXKEHHMS: JICJICHHE HAJBO€, ITOYKOBAaHHE OJHO- U
MHOT'OKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTUBHOE pPa3MHOXKECHHE.



HckyccTBEHHOE  KJIOHMPOBAaHME OpPraHU3MOB, €ro 3HA4YCHUE IS
CEJIEKLIHH.

[TooBOE pa3MHOXKEHUE, €r0 OTJIMYUS OT OECIIOI0TO.

Meito3. Craguu meinosa. IIponecchl, mpoUCXOadIIME HA CTaIUSIX
meno3a.  IloBegenne  xpomocom B Mmenose.  KpoccuHrosep.
buonornueckuii CMbICT U 3HAYEHHUE MEHO03a.

'amerorene3 — mporecc oO0pa3oBaHUsI TOJIOBBIX KJIETOK Y
*KUBOTHBIX. [l0JIOBBIE KeJIe3bl: CEMEHHUKU U ssudHUKU. OOpa3oBaHuEe U
pa3BUTHE TMOJIOBBIX KIETOK — raMmeT (CrnepmMaro30ui, SMIEKIIeTKa) —
criepMaroreHes M oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIMIEKIETOK |
cnepmaro3on1oB. OmmonorBopenue. [laprenorenes.

NuauBuayansHoe — pa3BuTHe  (OHTOTEHE3).  DMOpPHUOHAIBHOE
pazButue (dMOpuoreHne3). ITambl ASMOPHUOHATIBHOTO Pa3BUTHSA Yy
MO3BOHOYHBIX JKUBOTHBIX: JIpOOJIEHHE, TacTpyJslus, OpraHoTreHes.
[TocTambOproHabHOE pa3BUTHE. THUIBI MOCTAMOPHOHATLHOTO PAa3BUTHS:
mpsiMoOe,  HempsiMoe  (JIMYMHOYHOE). BimsiHWe cpelbl Ha pa3BUTHE
OpPraHu3MoB, ()aKTOPbI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuidl. OHTOreHE3 IBETKOBOTO PACTEHHWS:
CTPOEHUE CEMEHHU, CTAJIUH PA3BUTHUA.

JdeMoHCcTpanuu:

Tabmuuer u  cxeMbl: «DoOpMbI  Pa3MHOXKEHUST OPraHU3MOBY,
«/IBOIHOE OIIOAOTBOPEHUE Y IBETKOBBIX pacTeHui», «BereratuBHOE
pa3MHOXKEHHE pacTeHui», «Jlenenune kieTku Oaktepuit», «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHne XpoMOCOMBI», «KIIETOUHBIM LMKID»,
«Permmukanuss  JJHK», «Mwuto3z», «Menos», «llpamoe u Hemnpsamoe
pa3BuTue», «l'aMeToreHe3 y MIEKONMUTAOIIUX U YelIoBeKa», «OCHOBHbIE
CTaJu¥ OHTOTCHE3a».

O6opynoBanue: MUKPOCKON, MHUKporpernapaTrsl «CriepMaTo30uabl
MJIEKOIIUTAIOLIEro», «SNuekneTka miuekonuTtaromero», «Kapuokunes B
KJIIETKaxX KOpelKa JIyKa», MarHUTHas MoJelb-anIukanus «/lenenue
kieTkn», monens JIHK, monens meTadha3Hoi XpOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThbI:

Jlaboparopnass padora Ne 3. «HaOmioneHwe MHTO3a B KJIETKax
KOHUYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMIpenapaTax.

Jlabopatopnas padota Ne 4. «3yueHne cTpoeHUs MOJIOBBIX KIETOK
Ha FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M1 H3MEHYUBOCTH OPraHU3MOB.

IIpeamer n 3amauum reHetuku. Vcropusi pasButus reHETUKU. Poib
UTOJIOTUA W SMOPHOJOTMM B CTAHOBJICHMM TE€HETUKH. Bkian
POCCHICKMX W 3apyO€XKHBIX YYEHBIX B pa3BUTHUE TEHETUKU. MeTomabl
TCHETUKNA (THOPHUIONIOTHYECKUH, ITUTOTEHETUYCCKUN, MOJEKYJIIPHO-
reHeTndeckuii). OCHOBHBIE TEHETHYECKHE TOHATHS. | eHeThueckas
CHMBOJIMKA, UCITOJIb3yeMas B CXEMAaX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HACJEAOBAHUA NPU3HAKOB, YCTAaHOBJICHHBIE I
Mennenem. MoHOrHOpUAHOE CKpEUIMBAaHHE. 3aKOH €IuHO00pa3us
ruopugoB TEepBOro mokoyieHus. llpaBuino poMuHUpoBaHUSA. 3aKOH
paclieruieHus Npu3HakoB. [ wumore3a uucrtoTel ramer. llonmHoe wu
HEIOJIHOE JOMUHHUPOBAHUE.

JurubpuaHoe ckpenMBaHue. 3aKOH HE3aBUCHMOIO HACEIOBaHUS
NpU3HAKOB. [lUTOreHeTHYecKue OCHOBBI JUTHOPUIHOTIO CKPEUIMBAHUS.



AHanm3upymomee cKkpemuBanue. Vcnonp30BaHME — aHAIM3HAPYIOLIETO
CKpEIIMBaHUS I ONPeIeSIEHUs] TEHOTHUIIA OCOOU.

CueruieHHOe HacieqoBaHMe mpu3HakoB. Pabora T. Moprana mo
CLUEIUICHHOMY HACIIEIOBaHUIO I'eHOB. Hapymenuwe cueruieHuss reHoB B
pe3yabpTaTe KpOCCHHTOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HEeTUUECKHUE KAPTHL.

I'enetnka moma. XpoOMOCOMHOE ONpPEAECICHUE MOJIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. |'OMOramMeTHble M TETEPOraMETHBIE OPraHU3MBbI.
HacnenoBanne npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. Buapl HW3MEHUMBOCTH: HEHACIEACTBEHHAs W
HacJeACTBEHHas. Posb cpenbl B HEHACIEACTBEHHOM W3MEHUYHMBOCTH.
XapakTepucTuka MOIU(PUKAIMOHHOW W3MEHYMBOCTH. BapuannoHHBIHN
pan W BapualMoHHas KpuBasd. Hopma  peakuum  Ipu3HaKa.
KonmuuecTBeHHbIE M KAauyeCTBEHHbIE NPU3HAKM W HMX HOpPMA PEAKLIMU.
CaoiicTBa MOAN(PUKATMOHHON N3MEHYHBOCTH.

HaCJ'IGI[CTBGHHa}I, NI ICHOTHUIINYECCKAas, HN3MCHYUBOCTD.
KoMOunaTuBHas M3MEHUYHMBOCTh. MeHO3 M ITOJIOBOM Impounecc — OCHOBaA
KOMOWHATUBHOU HU3MCHYMBOCTHU. MyTaHI/IOHHaH N3MCHYUBOCTD.

Knaccudukanus Myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHbIE. HacToTa
U NPUYMHBI MyTaluil. MyrareHHble (akTopbl. 3aKOH TOMOJOIMYECKHX
psAI0B B HacimencTBeHHou namMeHunBoctyu H. M. Basumosa.

BresnepHas HacieACTBEHHOCTh U U3MEHYUBOCTD.

I'enernka 4enmoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJBI

T'€HETUKH YeJIOBEKA: reHeaJIOrnYeCKuUi, OJIM3HEIIOBLIN,
IIATOTCHETUYSCKUH,  OHOXMMHUYECKHH, MOJEKYJISIPHO-TEHETHYCCKUM.
CoBpemeHHOE ONPEICIICHUE FeHOTHIIA: MOJITHOT€HOMHOE

CEKBEHUPOBAaHHUE, T€HOTUIIMPOBAHKWE, B TOM 4ucie ¢ nomombro I[IL[P-
aHanmu3a. HacnenctBeHHble 3a0oJjieBaHUsI YeNlOBEKAa: TE€HHbIE OOJIE3HHU,
00JIe3HH C HAaCHEeJACTBEHHON MpeapacnoJOKEHHOCTbIO, XPOMOCOMHBIE
6one3nu. ComaTu4eckue 1 reHepaTuBHble MyTalui. CTBOJOBBIE KIIETKH.
[TpuHuMIIBI 370pOBOrO 00pa3a >KU3HU, TUATHOCTHKH, NPOPUIAKTHKUA U

JICUEeHUS TeHETUYECKUX 0o0JIe3HE. Menuko-reHeTHIEeCKOe

KOHCYJIbTUPOBAHHUE. 3HaueHue MEIUIIMHCKOMN T€HETUKH B

MPEIOTBPAIICHUY U JICICHUU TCHETHUECKNX 3a00JIeBaHM YeloBeKa.
JleMoHCcTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UeTBepukKos,
H. B. Tumodees-Pecorckuii, H. 1. Bapuiios.

Tabmumer u cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE U €ro
IUTOTCHETUYECKass  OCHOBAa»,  «3aKOH  pacUICIUICHUd U €ro
LIUTOTEHETUYECKasi OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurudpuaHoe
CKPCILIMBAHUE, «lluTonornyeckue OCHOBBI JTUTUOPUIHOTO
CKpemMBaHus»y, «Menos3», «B3aumonencTBUe AJUICIBHBIX TE€HOBY,
«l'eHeTHUECKHE KapThl PAaCTEHHM, KMBOTHBIX M YEIOBEKA», «l'eHeTHka
nonay», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CUECIUICHHOTO C IIOJIOMY,
«Kapuotunel 4emoBeKa W KUBOTHBIX», «BHIBI H3MEHUHUBOCTHY,
«MonudukarmonHas U3MEHYUBOCThY», «HacnenoBanue pesyc-hakropay,
«I'eneTrka rpynn KpoBu», « MyTanmoHHas U3MEHYUBOCTHY.

O6opynoBaHue: MOJIEITU -alIIUKaI U «MoHorubpuIHOE
ckpeuruBanue»,  «HenomHoe — moMuHUpoBaHue»,  «JurubpuaHoe
CKpemuBanuey, «Ilepekpéct XxpoMocoM», MUKPOCKOIT U MUKpOIpenapar



«/dpozoduia» (HOopma, Myranuu (GOpMBI KpPBUIBEB M OKpPACKH Teja),
repOapuii «I'opox MOCEeBHOM».

JlaGopaTopHble M pakTU4ecKne padoThbI:

JlabopatopHass  pabora Ne 5. «l3ydueHue  pe3yibTaTOB
MOHOTMOPUJTHOTO M JUTMOPUAHOIO CKpEHIMBaHUSA Yy Jpo30QUibl Ha
TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopnass pabora Ne 6. «I3yueHue wmoauduUKaMOHHON
U3MEHUYMBOCTH, MOCTPOCHUE BAPUALMOHHOIO psiia M BapHaLMOHHOU
KPUBON».

JlabopatopHas pabora No 7. «AHanu3 myrauuid y Apo3oduiibl Ha
TOTOBBIX MUKPOIIpenapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBiieHrEe U aHAJIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranusmMoB. OCHOBbI OMOTEXHOJIOT UM.

Cenekiuss Kak HaykKa W TpOLIECC. 3apOXKICHUE CEJIeKIUU U
noMmectukanus. Yuenue H. M. BaBuiioBa 0 neHTpax MpoOUCXOXKICHUS U
MHOTrooOpa3usi KyJbTYpHbIX pacTeHud. LleHTpbl MHPOUCXOXKIECHUS
JOMAIIIHUX XKUBOTHBIX. COpT, IOPOJ1a, ITAMM.

CoBpeMeHHBIE METOJbI CeNeKIUU. MacCOBbIM M MHANBUAYATbHBIN
OoTOOpbl B CEJNEKIMU pacTeHUd u KUBOTHBIX. OIlIEHKa 3KCTephepa.

brnuskoponcTBEeHHOE CKpelMBaHue — WHOpUIMHT. Yucras JTUHUS.
CkpemvBanue 4YuCThIX JauHUM. [ereposuc, wiaM rubOpumHas cuia.
HeponcTtBennoe — ckpemiMBaHue  —  ayTOpPUJIUHT. Otnanénnas

rubpuau3anus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U IMOJy4eHHUE
MOJUIUIONAOB.  JlOCTHXKEHUsI  CENEeKIMU PACTEHUM, KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs WHXKEHEpUs.
Oranbl co3ganusi pekomOuHanTHOM JIHK M TpaHCreHHBIX OpraHuW3MOB.
Knerounass wunxkeHnepus. Kierounsie KynabTypel. MHUKPOKIOHAIBHOE
pasMHOXeHHE  pacteHuid.  KioHMpoBaHHE  BBICOKONPOAYKTUBHBIX
CEbCKOXO3MCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M OSTUYECKHUE
npoosieMbl. MO — reHeTH4ecKkn MOIU(PHUITUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. M. BaBunos, 1. B. Muuypus, I'. [I. Kapnieuenko, M.
®. BaHoB.

Tabmuupt u  cxembl: kKapta «lIeHTpel mOpouCXOXACHUS U
MHOroo0Opa3usi  KyJAbTYpHBIX  pacTeHui», «llopoabl  momMamHux
KUBOTHBIX»,  «CopTa  KyJIbTYpPHBIX  pacTeHui»,  «OtnanéHHas
TUOPUAN3AIINS, «PaboThI aKaJeMHuKa M. OD. HBanoBay,
«JTonmummonaus», «OO0BEKTH OMOTEXHOIOTUNY, «KIeTOYHbIE KYIbTYPHI U
KJIOHHUpPOBaHUE», « KOHCTpynpoBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MyJSDKU TUIOJOB M KOPHEIUIONOB JUKUX (OpM U
KyJIbTYPHBIX COPTOB pacTeHui, repbapuii «CelbCKOX039iCTBEHHBIE
pacTeHus.

JlaGopaTopHble M MpakTH4YecKne padoThbI:

Oxckypeusi «OCHOBHBIE METOJIBI U IOCTHXKEHUS CEJIEKIIUN PACTEHUMN
U OKUMBOTHBIX (HA CEJIGKIIMOHHYIO CTaHILMIO, TUIEMEHHYI0 (depMmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, JabopaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».



11 KVIACC

Tema 1. IBomronoHHast OMOIOTUsl.

[Tpennocbuiku BO3HUKHOBEHUS 3BOJIIOIMOHHON TEOPUHU.
OBOJIIOIIMOHHAsT Teopus W €€ Mecto B Ouosnorud. BiusHue
ABOJIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUM U JIPYTHX HAYK.

CBuaerenscTBa ABOJIIOLINH. [laneonTonornyeckue:
NOCNEAOBATEIbHOCT  MOSIBJIEHUS BUAOB B  MaJEOHTOJIOTMYECKOU
Jgeronucu, mnepexonHbie (opmbl. buoreorpadguueckue: CXoacTBO U
paznuuue payH u Giop MaTepUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJCTBA M pa3iuuusi SMOpPHOHOB pPa3HBIX
BUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJOTHYHBIE,
AQHAJIOTUYHBIE, PYIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISPHO-
OMOXMMUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTabOINYECKUX MMyTeH y BCEX OpPraHu3MOB.

OBOJIIOLIMOHHAS TeopUs 4. apBuHa. [Ipennockuiku
BO3HMKHOBEHUSI JapBUHU3MA. JIBWKYIIME CHJIBI 3BOJIIOLMHA BHJIOB I10
JapBuHy (M30BITOYHOE Pa3MHOXKEHUE MPU OTPAHUUYEHHOCTHU PECYPCOB,
HeomnpeAenéHHas ~ MU3MEHYUMBOCTh, OOpb0a  3a  CYILECTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust osBojonuu (CT3) u e€ OCHOBHBIC
MIOJIOKEHUS.

MukposBomtouus. [lonynanus kak eIUHUIA BUIa U SBOJIOLUAH.

JBwxymue cuibl  ((pakTopel) HSBOIONMU BUJIOB B IPHUPOJE.
MyTraunoHHbIN Ipolecc U KOMOWHATHUBHAS V3MEHYUBOCTD.
[TonynsitnoHHBIE BOJTHBI U Jpeiid reHoB. M3omsaius u Murparusi.

EcrtecTBeHHBI 0TOOp — HampaBistOUUMd (PaKkTop SBOJIOLIUU.
@DopMBbI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEHHOCT,  OpPraHW3MOB Kak pPe3yJIbTaT  JBOJIOIUH.
[Ipumepsl  mpucnocoOiaeHuid y  opranu3smMoB. Apomopdo3sl
UaMoaAanTalyH.

Bun u BumooOpazoBanme. Kpurepuum Buma. OcHoBHBIE (HOPMBI
BUJ1000pa30BaHus: Teorpapuyeckoe, SKOJIOTHIECKOE.

MakposBomronusi. ®opMmsbI 3BOJIIOLUH: dunernyeckas,
JTUBEPTreHTHAs, KOHBEPreHTHas, mMmapaienbHas.  HeoOpaTuMocTh
ABOJIIOLIAH.

IIpoucxoxaeHue OT HECHEUUATA3NPOBAHHBIX MPEKOB.
[Iporpeccupyromas crnienuanu3anus. ATanTUBHAS paAaIvs.
JdeMoHCcTpanuu:

[loprpersr: K. Jlunnen, XK. b. Jlamapk, Y. [lapeun, B. O.
Koganesckuii, K. M. bap, 3. I'ekkens, @. Mromnep, A. H. Ceep1ios.

Tabmuubl u cxembl: «Pa3BuTHE OpraHWyecKoro Mupa Ha 3emie»,
«3aponapllii MMO3BOHOYHBIX >KHUBOTHBIX», «Apxeontepukcy», «DopMbl
00pbOBI 3a cymiecTBoBaHUE», «EcTecTBeHHBINM 0TOOPY, «MHOroobdpasue
COpPTOB pacTeHuit», «MHOroodpasue nopoj >kMBOTHBIX», «[lomymsumy,
«MyTanuoHHasi M3MEHYMBOCTBHY, «Apomopdo3b», «Mnuoagantanuny,
«Oo0mas aerenepauusy, «J{Bmwxyime cuiibl sBooNMNY, «KapTta-cxema
mapmipyra myremectBus Y. [lapsuna», «boprba 3a cyiiecTBoBaHHe»,
«ITpucnocoOaeHHOCTD OpraHu3MOBY, «I"eorpaduueckoe
BUJ1000pa30BaHuey, « IKOJOTHUECKOE BUI000PA30BAHKEN.



OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C pa3IMYHBIMU TUNAMU
OKpacKku, HaboOp IUIOJIOB M CeMsiH, Kosulekuus «lIpuMepbl 3alIUTHBIX
IPUCTIOCOOJIEHUN Y JKMBOTHBIX», MoJelb «OCHOBHBIE HaIpaBlICHUS
3BOMIOLMMY, OOBEMHas Monenb «CTpoeHHWE TOJOBHOTO  MO3ra
MTO3BOHOYHBIX.

buoreorpadguueckass  kapra  Mwupa,  Koiekius — «Dopwmbl
COXPAHHOCTH MCKOMAeMBbIX )KMBOTHBIX U PACTCHUI», MOJIEIb allTIMKALIUS
«Ilepexpéct XxpoMocom», BIIaKHbIE IpenapaTsl «Pa3BUTHE HACEKOMOIOY,
«Pa3Butue narymkn», Mukponpenapatr «llpozoduna» (Hopma, myranuu
(OpMBI KPBIJILEB U OKPACKU TETA).

JlabopaTopHble U MPaAKTH4YECKHE PA0OTHI:

JlabopatopHass pabora Ne 1. «CpaBHeHuWE BHUIOB TIO
MOP(]OTOrHYECKOMY KPUTEPUION.

JlabopatopHast pabora Ne 2. «Omnucanue npuUCIIOCOOIEHHOCTH
opranu3mMa u €€ OTHOCHUTEJIBHOIO XapaKTepar.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3em.ie.

JloHayyHbIE TpPENCTABICHUS O 3apOXKACHUM KU3HHU. HayudHbie
TUIIOTE3bl BO3HUKHOBEHMS KM3HHM Ha 3eMJjie: aOMOreHe3 W MaHCHEepMMUs.
XuMHueckas 3BOOLMS. AOUOTEHHBIN CUHTE3 OpraHUYECKUX BEUIECTB U3
HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE NOATBEPXKACHUE XUMHUUYECKOU
SBOMIIOLIMK. HavanpHble dTanbl OMOJOTMYECKOW DBOJIOLMU. | Mmoresa
PHK-mupa. ®opMupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
NpOTOKIJIETKU. llepBble KineTkn © UX 3Boonus. PopMHpOBaHUE
OCHOBHBIX T'PYIII KMUBBIX OPraHU3MOB.

Pa3zpuTre >ku3HM Ha 3emje IO 3paM U TmepuojaMm. Karapxeil.
Apxeiickass U nporepo3orickas 3psl. [laneo3oiickas 3pa u €€ Nmepuobl:
KeMOpHUICKHUIA, OpPIOBUKCKH, CUITYpUHCKUH, JIEBOHCKHI,
KaMEHHOYTOJIbHBIM, IIEPMCKUH.

Me3o0301cKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalinozoiickas spa u €€ mnepuoapl: MajJeoreHOBbIA, HEOr€HOBBIN,
AHTPOINOT€HOBBIN.

XapakTepuCTUKa KIMMaTa U Fe0JIOTMYECKUX mporeccoB. OCHOBHBIE
ATarlbl ABOJIOMHU PACTUTEIBLHOTO M YKUBOTHOTO MHUpa. ApoMopdo3bl Y
pacTeHUd U JKUBOTHBIX. [losiBIEeHWEe, paciBET W BBIMUpAHUE TPYII
KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa KaK OTpPaKEHHE 3BOJIIOLHH.
OcCHOBHbIE CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBoJIOIMSL  YeloBeKa. AHTpOMoOJOrvs Kak Hayka. Pa3Butue
NPEACTABICHUA O TIPOUCXOXKICHUM YEJNOBEeKa. MeToabsl H3y4YeHHUs
anTporioreHe3a. CXOAacTBa W Ppa3aU4usi YeEJIOBEKA M KUBOTHBIX.
CucremMarnueckoe MoJIOKEHUE YETTOBEKA.

JBwxkymue cuiabl (axTopbl) aHTpomnoreHe3a. HacnmencTBeHnHas
M3MEHYMBOCTh M €CTECTBEHHBIM O0TOOp. OOLIECTBEHHBIN 00pa3 KU3HH,
W3rOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIH W BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH,
Uenosek ymenbiid, YenoBek nNpaMoxoasinii, YenoBek HeaH1epTaabCKUi,
Uenosek  pa3ymHblid. Haxonkm  HWCKOMAeMbIX  OCTaTKOB,  BpeMs
CYIIIECTBOBAHMUSI, 00JAaCTh pacmpocTpaHeHUsi, 00bEM TOJIOBHOTO MO3Ta,
o0pa3 KU3HU, OPYIUs.

Yenoseueckue pachl. OCHOBHBIE OOJIBIINE PACHI: €BPONEOMIHAS
(eBpa3uiickas), HErpO-aBCTpAIIOUIHAS (IKBAaTOpUAIbHAsA), MOHTOJIOUIHAS



(a3maTcko-amepukaHckasi). UepThl NprUCOoCcOOJIEHHOCTH TPEICTaBUTENEH
YEJIOBEYECKUX pac K  YCIOBHUSM  CYyIIECTBOBaHMS.  EQWMHCTBO
yesoBeueckux pac. Kputuka pacusma.

JlemoHcTpanum:

[Hoptpersr: @. Pemm, JI. Ilactrep, A. U. Onapun, C. Mumnep, I
Opu, Y. JlapBuH.

Tabmuupl u  cxeMmbl: «Bo3nmkHoBeHHne COJIHEYHONH CHCTEMBI,
«Pa3BuTHE OpraHnyueckoro mupay», «PacrurenpHas kineTkay, «KuBOTHas
kietkay, «lIpokapuoruueckas kietka», «CoBpeMEHHas cHUCTeMa
OpraHvueckoro Mupay», «CpaBHEHHWE aHATOMHYECKHUX YEpT CTPOCHUS
YeloBEeKa M 4YeJOBEKOOOpasHbIX  00e3bsiH», «OCHOBHBIE MecTa
NAaJCOHTOJOTMUYECKUX HAXOHOK TMPEJKOB COBPEMEHHOIO YEJIOBEKaY,
«lpeHenmme mroam», «peBHue moau», «llepBble COBpEMEHHBIE
oIy, «HenoBeueckue pachbl».

Oo6opynoBanue: mymsiku «lIporcxoxnenne demoBeka» (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaH IepTalblla, KPOMaHbOHIIA), CICIKU
WK U300pakKeHUs] KAMEHHBIX OpY/IUi MEPBOOBITHOIO YenoBeka (KaMHU-
YOIIephl, pyouna, ckpedia), TeOXpOHOIOTHYEeCcKasi TabInIa, KOJISKIUs
«DOopMBI COXpPAaHHOCTH UCKONAEMBIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble 1 MPaAKTH4YeCKHE PA0OThI:

[Tpaktuueckas padora Ne 1. «M3yueHue HCKOMAaEeMbIX OCTATKOB
PacTEHU U )KUBOTHBIX B KOJUIEKITUSIX).

Okckypeust «DBOMIOIUS  OpPraHMYeckoro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN WM KPAeBEAUECKUI MYy3€ll).

Tema 3. Opranu3msl U OKpPYyKaWIIAs cpeaa.

OKOJIOTUsl Kak HayKa. 3aJadyd M pas3lesibl dKOJIOruu. MeTomsl
JKOJIOTUYECKUX  HCCIECAOBAHMM.  DKOJOIMYECKOE  MHUPOBO33PEHHUE
COBPEMEHHOI'0 YEJIOBEKA.

Cpenpl oOWTaHUS OpPraHW3MOB: BOJHAs, HA3EMHO-BO3YIIIHAS,
MOYBEHHAsl, BHYTPUOPTraHU3MEHHASI.

Oxonornyeckue  (aktopel.  Krmaccudukanus — 3KOIOTHYECKUX
dakTopoB: abmoTHueckue, OMOTHYECKHE W aHTPOIOTreHHEIC. JlelicTBHe
AKOJIOTMYECKUX (PaKTOPOB Ha OpPraHU3MBbI.

AbGuotnyeckue  (akToOpbl: CBET, TEMIEpaTypa, BIAKHOCTD.
®otonepuoausm.  IIpucnocoOsieHust  OpraHu3MOB K  JICHCTBUIO
abuornyeckux (akTopoB. buonorunueckue puTMsl.

buotnyeckue daxTopel. Bumabl OMOTHUYECKMX B3aMMOJICHCTBUIL:
KOHKYPEHITUS, XUITHUYECTBO, CUMOMO3 u ero ¢opmbel. [lapasutuswm,
Koonepanus, MYTYyaju3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJeOHUYECTBO). AMEHCANU3M, HEHUTpaau3M. 3HaueHHE OMOTHYECKHX
B3aUMOJCUCTBAM I CYIIECTBOBAHMS OPraHU3MOB B IIPUPOJHBIX
cooO1iecTBax.

OKOJIOTUYECKHE  XAPAKTEPUCTUKH  MOMYJSLHUU. OcHoBHBIE
MOKAa3aTed TMOIMYJSIUU: YHCIEHHOCTb, IUJIOTHOCTb, POYKIAEMOCTbD,
CMEPTHOCTb, PUPOCT, MUTpaUA. JJMHAMHUKA YUCIEHHOCTH MOMYJISIUNA U
€€ peryJssnus.

JemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['ekkenb.

Tabmuner u cxembl: kapra «lIpupognsie 30HbI 3emumn», «Cpeabl
oOuTaHus OpPraHu3MOBY, «DoTonepruoan3m», «Ilomynsaunm»,



«3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH NOMNYJSAUUU  HH(DY30pHUH-
Tybenbkuy, «[luieBsie menm.

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Jlaboparopnasi pabora Ne 3. «Mopdosornueckue 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS.

JlaGoparopnas padora Ne 4. «BinusHMEe cBeTa Ha POCT M Pa3BUTHE
YEPEHKOB KOJIEYyCay.

[Tpaktuueckas pabora Ne 2. «lloacuér MIOTHOCTH MOMYJISLMI
Pa3HBIX BUJIOB PACTECHUI.

Tema 4. Coo01ecTBa U 3KOJI0rH4eCKUE CUCTEMbI.

Coo01iecTBO opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a:
BUJIOBasi, IMPOCTPAHCTBEHHAas, Tpoduyeckas (mumieBas). Bumbl-
TOMHUHaHTHI. CBsI3U B OUOIIEHO3E.

DKoJjornyeckue cucreMsl (3xkocuctemsl). [lonsitue o0 skocucreme u
OumoreoIeHose. OyYHKIIUOHAJIbHbBIE KOMIIOHEHTBI SKOCHUCTEMBI:
IPOAYLIEHTHI, KOHCYMEHTHI, PeAyLIeHThl. KpyroBopoT BEIIeCTB U MOTOK
SHepruu B sKocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHCTEMBI.
[Tumerkie e u cetu. OCHOBHBIEC MTOKA3aTEIM YKOCUCTEMBI: Omomacca,
OPOAYKIUS. ODKOJIOTMYECKUE MUPAMUIbL: MNPOAYKIHMH, YHCICHHOCTH,
ouomaccel. CBOICTBA JSKOCHUCTEM: YCTOMYMBOCTb, CaMOpPETYJISALIHNS,
pasButue. Cykueccus.

[IpupoaHbIE PKOCHCTEMBL. DKOCHUCTEMBI O3€p U PEK. DKOCHUCTEMA
XBOMHOTO WJIM HIMPOKOJUCTBEHHOTO JIECA.

AHTpPONOreHHBIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI.
YpboskocucteMbl.  buonornueckoe W XO3MMCTBEHHOE  3HAYCHHE
arpodKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpa3zue kKak  (PakTOp  YCTOMYMBOCTH  3KOCHCTEM.
CoxpaHeHre OMOJIOTrHYECKOro pa3HooOpas3us Ha 3eMIie.

Yuenue B. U. Bepuaackoro o Ouocdepe. ['panuiipl, coctaB u
cTpykTypa o6uochepsl. XKupoe BemectBo u ero pyHkuuu. OcodeHHOCTH
ouocepsl kKak riI00aTbHON IKOCUCTEMBI. J[MHAMUYECKOE PaBHOBECHE U
oOpaTHas CBs3b B Orocdepe.

KpyroBopoThl BelIeCTB M OHOTC€OXMMHUUYECKHE ITUKIIBI DJIEMEHTOB
(yrnmepona, a3ota). 30HAIBHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emiii. AHTPOIIOTCHHBIC W3MEHEHUS B
ouocdepe. I'modanbHBIE SKOIOTMYECKUE MTPOOTIEMBI.

CocymiecTBoBanre npupoabl W yenoBedecTBa. CoxpaHeHue
OmopaszHooOpa3usi Kak OCHOBa ycrowumBocTH Omocheprl. OcHoBa
pallMOHANILHOTO  yIpaBJEHUST  OPUPOJHBIMU  pecypcamMu H  HX
HCIoyib3oBaHue. JlocTmkeHUsT OMOJIOTUY U OXpaHa TPUPOJIHL.

JlemoHcTpaum:

[Toptpersl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Ta0mmpl 1 cxembl: «llumeBsle 1enm», «buoreHo3: cocraB u
cTpykTypa»,  «lIpupomubie  cooOmiectBay,  «llemu  muTaHus»,
«Jkonoruueckas nupamugay, «buochepa u uemoex», «Ikocucrema
HIMPOKOIMCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOIO Jiecay, «buoneHos
BO0EMaY, «ArpolrieHo3», «lIpuMepHble aHTPONOreHHbIE BO3ICHCTBUS Ha
npupoay», «BakHelllne NCTOYHUKY 3arps3HEHUS BO3/1yXa U TPYHTOBBIX
Bo», «llouBa — BakHelas cocraBisitonias Ouochepn, «DakTopsl
Jerpafaniuu I10YBY, «ITapHUKOBBIN s dexT», «PakTopbl
pPaiMOAKTUBHOTO  3arpsisHeHHs  Ouocdeps», «OOmas CcTpykTypa



ounocdepr», «Pacripoctpanenue xu3Hu B Ouochepe», «O30HOBBIN dKpaH
ounocheprr», «Kpyrosoport yraepoaa B onochepe», «KpyroBopot azora B
IPUPOLIE».

O6opynoBanue: Mojelb-anIIMKaus «TUnuuHble OHOLIEHO3BIY,
repbapuii  «PacturenbHble cooOiiecTBay, KojuleKuuu «buonenosy,
«Bpenurenn BaKHEUIUX CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», repOapuu u
KOJUJIEKIIMM PAacTeHUH M JKUBOTHBIX, NOPHUHAAJEXKAIIUE K Pa3HbIM
JKOJIOTMYECKMM TpylnnaMm oaHoro Bujaa, Kpacnas kaura Pocculickoit
®denepannn, N300paKEHUSI OXPaHSAEMbIX BUJOB PACTEHUN U KUBOTHBIX.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOI'PAMMEBI 110
bMOJIOTMM HA BA30BOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHNIA

Cormacho ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K
pe3yJbTaTaM OCBOEHHS OOY4YaIOLIMMUCSA MpPOrpamMM CpEeIHEro OOLIero
0o0pa30BaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX pe3yJbTaTOB OCBOCHUS TMpeaMeTa
«buonorus»  BBIACNEHBI CIEAYIOINIME  COCTABIISIIOLIME: OCO3HAHUE
00yJaromMUMUCs POCCUMCKON rpakIaHCKOW UISHTUYHOCTH — TOTOBHOCTH
K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACICHUIO, HaM4Yue
MOTHBAIMA K OOYYEHHIO OHWOJIOTHH, IIeJICHANIPABIICHHOE pa3BUTHE
BHYTPEHHUX YOEXKJICHUN JTUYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAJAUIIUN pa3BUTHS OMOJIOTMUYECKOI0 3HAHUSI, TOTOBHOCTH
U CIOCOOHOCTh  OOYyYarolMXCS ~ PYKOBOJCTBOBAaTbCA B CBOEH
JEATEIBHOCTA 1IEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKAaMHU, MPUCYIIUMU
cucreMe OMOJOTHYECKOTro O00pa3oBaHMs, HAJIMYHE JKOJIOTHYECKOTO
MPaBOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh IIEIM U CTPOUTh KU3HEHHBIE
IUIAHEL.

JIM4yHOCTHBIE  pe3ysbTaThl OCBOEHUS mpeamera «buojgorus»
JOCTUTAIOTCA B €AMHCTBE YUEOHOW M BOCIHUTATEIHLHOM JEATEILHOCTH B
COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUMCKUMH COIMOKYIBTYPHBIMU,
HUCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTAMU, IPUHSATHIMU B
oOlllecTBe TMpaBUJIaMM M HOPMaMU TIOBEJEHUSI U  CIIOCOOCTBYIOT
poreccamM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEH NO3ULHUM JIUYHOCTH, MAaTPUOTHU3MA, YBAKECHHS K 3aKOHY H
MPaBOMOPSIKY, YEJIOBEKY Tpyda M CTaplieMy MOKOJICHUIO, B3aUMHOTO
YBOXCHHS, OCPEKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACJICAWI0 U
TpaJIuIAsIM MHOTOHAlIMOHAJILHOTO Hapoaa Poccuiickoit ®enepanuu,
IIPUPOJIE U OKPYKAIOLIEN Cpelie.

JlmaHOCTHBIE  pE3yNbTaThl  OCBOCHHS ~ y4eOHOTO  MpeaMmeTa
«buonorusiy  MODKHBI ~ OTpakaTb TOTOBHOCTh W  CIOCOOHOCTH
o0ydJarommxcs PYyKOBOJACTBOBATHCS  CHOPMHUPOBAHHOW  BHYTPEHHEH
MO3ULAEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTAIMW, MTO3UTUBHBIX
BHYTPEHHUX YOCKJICHUH, COOTBETCTBYIONIUX TPAAUIIMOHHBIM IICHHOCTSIM
pOCCHIICKOr0o OOIIeCTBa, PACIIMPEHHE >KU3HEHHOTO OIbITa M OIbITA
NEATEIbHOCTA B TMPOIECCE peaau3ali OCHOBHBIX HAIpPABJICHUI
BOCITMTATEIbHOU JESATCIHbHOCTH, B TOM YHCJIC B YaCTH:

1) rpakaIaHCKOro BOCIIUTAHMA:

c(hOPMUPOBAHHOCTh TPAXKJAAHCKOM TMO3UIIMU OOYyYarolerocss Kak
AKTUBHOT'O U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTHUTYIIMOHHBIX IIpaB M OO0sS3aHHOCTEH,
YBaXEHHE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATENLHOCTH TIPH
CO37aHUN YYCOHBIX IMPOEKTOB, PEIICHUHM YYEOHBIX U ITO3HABATEIbHBIX
3a/1a4, BBIOJTHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OIpPeAEsATh COOCTBEHHYIO MTO3UIIUIO 0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU M OOBSCHSTH €€;



YyMEHUE Yy4YUTHIBATH B CBOUX JEUCTBUSIX HEOOXOJUMOCTH
KOHCTPYKTUBHOI'O B3aUMOJICUCTBUS JIIOACH C pa3HBIMU YOEKICHUSIMH,
KYJIbTYPHBIMH LIEHHOCTSIMA M COLMAJIBHBIM TMOJIOKEHUEM;

FOTOBHOCTh K  COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO
BBITIOJIHEHUSI Y4E€OHBIX, MO3HABATEJBHBIX W HCCIEI0BATEIbCKUX 3a/ad,
YBOXHUTEILHOTO OTHONIICHHS K MHEHHUIO OMNIMOHEHTOB MpPH OOCYXKIEHUU
CIIOPHBIX BOITPOCOB OMOJIOTUUECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JI€SITEIIbHOCTH;

2) IATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUICKON T'PAXKIAHCKOW HWJICHTUYHOCTH,
NaTpUOTH3Ma, YBaXXEHUSI K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH
nepen PonnHou, ropaoctu 3a CBOWM Kpad, CBOO PoauHy, CBOM SI3BIK U
KyJbTYpY, MPOILIOE U HACTOSIIIIEE MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEAUIO M MaMSITHUKaM
NpUPOIbI, JOCTHXKEHUsIM Poccum B Hayke, HCKYCCTBE, CIOpPTE,
TEXHOJOTHUSIX, TPYIE;

CIIOCOOHOCTH OIEHMBATH BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBIICHUE
U pa3BUTHE OWOIOTHH, TMOHWMAHHUS 3HAYCHUS OWOJIOTHMH B TO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

uaeiiHas yOexXJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3alluTe
OteuecTBa, OTBETCTBEHHOCTH 3a €0 CYbOY;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE TyXOBHBIX IEHHOCTEW POCCUMUCKOT0 HApOa;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOI'0  CO3HAHUS,  ATHYECKOTO
MOBEJICHNS;

CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC
pelleHus, OPUEHTUPYICh HAa MOpaJbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTHU;

OCO3HAHME JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEIISIM, CO3/IJaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOI'O TPHUHATUA IIEHHOCTEH CEMEHMHOW XKWU3HU B
COOTBETCTBUHU C TPAAULIUSIMU Hapoa0oB Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHWE K MUpPY, BKIIOYas OSCTETUKY ObITa,
HAy4YHOTO W TEXHHYECKOTO TBOPUECTBA, CIIOPTA, TPYy/a, OOMIECTBEHHBIX
OTHOIIICHMH;

MMOHUMAHUE SMOIMOHAIBLHOTIO BO3ACHCTBUS >KMBON MPUPOIBI U €&
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B PAa3HBIX BHJIaX HCKYCCTBa,
CTpPEMJICHUE MPOSIBISATH KAYECTBAa TBOPUYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHusi, (GOPMHUPOBAHUSA KYJIBTYPbI
310POBbSI M SMOIMOHAJIBHOI0 0J1ar ONOJIyYHs:

MMOHMMAaHUE U peau3alus 3J0pOBOro U 0e30MacHOro oopasa KU3HU
(310poBOE MHUTaHHWE, COOJMIOJEHUE TUTHEHUYECKUX IMpPaBUI U HOPM,
cOaJTaHCUPOBAHHBIA PEKUM 3aHSTUN U OTJbIXA, peryiisipHas Gu3ndecKas
AKTUBHOCTB), O€pEXXHOT0, OTBETCTBEHHOTO Y KOMIIETEHTHOTO OTHOILICHUS
K COOCTBEHHOMY (DU3MYECKOMY U NICUXUYECKOMY 30POBBIO;

MMOHUMAHUE [IEHHOCTH MPABHUJI UHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 30POBbIO U KU3HU
JHOAEH;



OCO3HAHUE TIOCTEACTBUA ¥ HENPHUIATHS BPEOHBIX MPHUBBIYCK
(ynorpe0OaeHus aJKoroJisg, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCTIMTAHMS:

TOTOBHOCTh K TpPyHdY, OCO3HAHHE IIEHHOCTH MAacCTEpCTBa,

Tpya0II00HE;
TOTOBHOCTh K AQKTUBHOM [I€ATEJILHOCTA TEXHOJIOTHYECKOU U
COLIMATEHOU HaIPABJIEHHOCTH, CITIOCOOHOCTbH WHUIMUPOBATb,

IUTAHUPOBAThH U CAMOCTOSTEIBHO BBIMOIHATH TaKYIO AESTEIbHOCTD;

WHTEpEC K pasiudyHbIM chepam MpoPecCHOHATLHON JesTENhHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun U
pealin30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pPa30BaHUIO i CaMOOOPa30BaHUIO HA
POTSKEHUU BCEH KU3HU;

7) 3KOJI0rH4€CKOr0 BOCIIUTAHHUS:

HKOJIOTUYECKH 1EIeCO00pa3HOe OTHOIIEHWE K TpUpOAe Kak
UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIlleCTBOBAHMUS;

MOBBIILIEHUE YPOBHSA OSKOJOTUYECKON KYJIbTYphl: MNpUOOpETEHUE
OIbITA TUIAHUPOBAHUS ITOCTYNKOB U OLIEHKU WX BO3MOXKHBIX MOCIEICTBUN
JUTSL OKPY’KAIOIIEH Cpeibl;

OCO3HAHME TJIOOATLHOI'O XapaKTepa 3KOJIOTMYECKHX MpolieM H
IIyTEN UX PELICHHUS;

CIOCOOHOCTh  MCIIOJB30BaTh IpUOOpeTaeMble IMpU  HU3YYECHUHU
OMOJIOTUW 3HAHUST U YMEHUS TMpPU PEIICHUH NpoOJieM, CBS3aHHBIX C
palnyoHaIbHbIM MPUPOONO0JIH30BAHUEM (cobmonieHue MpaBUI
MOBEJCHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHUWE PABHOBECUS B
AKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OMOChEpHI);

aKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCSIIMX BpEZ OKpYXKarollen
OpPUPOJHOW  cpele, YMEHUE MPOrHO3UPOBaTh  HEOJIArONnpHUsTHBIC
AKOJIOTUYECKUE  TIOCJIEICTBUSL  NPEANPUHUMAEMBIX  JEUCTBUM U
peloTBpaIlaTh UX;

HaJIM4YHME PA3BUTOr0 3KOJOTMYECKOI'0 MBILUICHHS, 3KOJIOTHYECKOU
KYJIbTYpbI, OIbITa JAEATEIBHOCTU JKOJOTHYECKOW HaNpaBIE€HHOCTH,
YMEHHS pPYKOBOJCTBOBAThCS UMHU B MIO3HABATEIbHOM, KOMMYHUKATUBHOU
U COLUMAJBbHOM IIPAKTHKE, TOTOBHOCTM K YYacTHIO B NPaKTHYECKON
NESATENBHOCTU SKOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSl HAyKH W OOILIECTBEHHOM IPaKTUKH,
OCHOBAHHOT'O Ha JHAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B NOJUKYJIbTYPHOM MHUPE;

COBEpPLICHCTBOBAHUE S3BIKOBOM M YHUTATENIbCKOW KYJIbTYpPhl Kak
CpelICTBa B3aUMOJECHCTBUS MEK/TY JIFOABMHU U MIO3HAHUS MUPA;

MOHMMaHUE crielnUKU OMOJIOTMU KaK HaAyKu, OCO3HAHUS €€ pOJIk B
(GOpMUPOBaHUU  PAIIMOHAIILHOIO HAYYHOIO MBIIJIEHUS, CO3JaHUU
LIEJIOCTHOTO TPEACTaBICHUS 00 OKPYXaloIleM MHUpE KaK O EIUHCTBE
OpUpOMbI, YeloBeKa W  OOIlIecTBAa, B TMO3HAHUM  HPUPOJIHBIX
3aKOHOMEpPHOCTE M PpELIEHUH MpoOdJeM COXPaHEHUsS MPHUPOIHOTO
paBHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJOTMM Il  COBPEMEHHOM
IUBUJIM3ALUNA: OOECIIEUYEHUsT HOBOTO YPOBHS Pa3BUTUSA MEIUIMHBI,
CO3/laHUE MEPCHEKTUBHBIX OMOTEXHOJOIWH, CHOCOOHBIX  pellaTh



pecypcHbIe MPoOJIEMbl Pa3BUTHS YEJIOBEUECTBA, IOMCKA ITyTEN BBIXOA U3
IJIO0OABHBIX AKOJOIMYECKUX IMpo0ieM u oleclieueHus mnepexoja K
YCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BAHUIO IPUPOJIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHIaPTOB JKU3HU;

3aUHTEPECOBAHHOCTH B MOJTYYEHUU OMOJIOTMUECKUX 3HAHUHU B LEJIAX
MOBBIIICHUS O0LIEH KYyJIbTYpbl, €CTECTBEHHO-HaYyYHOM T'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH (YHKUMOHAIBHOM T'PAMOTHOCTH OOYy4Yaromuxcs,
dbopMUpyeMoii pyu U3Y4EHUU OUOJIOTHH;

MIOHUMAHUE CYHIHOCTH METOJOB IIO3HAHHUSA, HCIIONb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIb30BaTh MOJydyaeMble 3HAHUS
JUIsL  aHalmu3a W OOBACHEHMS SBJICHUM OKpYXalollero Mupa M
OPOUCXOASIIMX B HEM M3MEHEHHM, yMEHHE JelaTh OOOCHOBAHHBIC
3aKJIFOYEHUS Ha OCHOBE HAy4yHBIX (PAKTOB U HMEIOLIUXCS JAHHBIX C
LEJIBIO TTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh ~ CaMOCTOSITEBHO — HMCMOJb30BaTh  OMOJIOTUYECKUE
3HaHUs JUI PELIEHUs IPOOJIEM B peallbHbIX JKU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE IIEHHOCTHM HAy4YHOM  JESITEIbHOCTH, T'OTOBHOCTH
OCYIIECTBJIAITH MPOEKTHYIO MW  HCCIEAOBATEIBCKYIO  JI€ATEIbHOCTD
UHAMBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HENPEPHIBHOMY OOpPAa30BAHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUU IO
OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeameTHble pe3yJibTaTbl OCBOEHHUS Y4eOHOro mpeameTa
«buonorus» BKIIOUYAIOT: 3HAUYUMBbIE 7151 (POPMUPOBAHUS MUPOBO33PEHUS
00ydJaromuxcs MEXAUCHUILIMHAPHBIE (MEXIIpEeAMETHbIE) O0IeHAyYHbIS
HNOHATHUSA, OTPAXKAIOIIKWE MEIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
celu(pHUKy METOJIOB IMO3HAHHUSA, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(BeIIecTBO, JHEprus, SBICHHWE, TNPOIECC, CHCTeMa, HAYYHBIA (akKT,
OPUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIICJOBAHHUE,
HAOIO/IeHUE, HM3MEPEHUE, JKCHEPUMEHT M JPYrux), YHHBEpCaJbHbIC
y4eOHbIE JeicTBUs (mo3HaBaTeNbHBbIE, KOMMYHUKATHUBHBIE,
perymasTuBHbIE), oOecneunBaromue (opMupoBaHrue (YHKIIMOHATBLHON
IPaMOTHOCTH Y COLIMAJIbHONW KOMIETEHIIMU O0Y4YaroluXxcs, CIOCOOHOCTh
OOyyarolMxcs  HUCIHOJB30BaTh  OCBOEHHBIE  MEXIHMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHHUS W YHUBEpCAJIbHBIE ydeOHbIC NEUCTBUS B
MO3HABATEILHON U COLIMATLHON MPAKTHUKE.

MeranpenMeTHbIE pe3yNbTaThl OCBOEHHS MPOrpamMMBbl CPEIHETrO
o0uiero o0pazoBaHus JTOJKHBI OTPAKATh:

OgilaieHde YHHBEPCAJbHBIMU Y4YeOHBIMH MO3HABATEIbHBIMHU
NEeUCTBUAMM:

1) 6a30BbIe JOrM4YecKue e CTBUA:

CaMOCTOATENFHO (POPMYIMPOBATh W AKTYaJM3UPOBATH MPOOIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

UCTIONb30BaTh MPH OCBOCHWHM 3HAHUW TNPUEMBI  JIOTHYECKOTO
MBIIIUICHUS ~ (aHanmW3a,  CHHTE3a,  CpaBHEHUS,  KiacCHU(UKAINM,
0000111eH s ), PACKPBIBATh CMBICII OMOJIOTHYECKUX MOHITUH (BBIIEIATH UX
XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU TOHATUSIMH);



ONpENENATh eI JAeATeTLHOCTH, 3a/laBasi mapaMeTpbl U KPUTEPUU
WX  JIOCTHXKEHHUS,  COOTHOCUTHb  PE3YyJbTaThbl  JIEATCIIbHOCTH  C
MIOCTaBJICHHBIMU 1EJISIMU;

WCII0JIb30BaTh OMOJIOTMYECKUE TIOHATUS 1JI1 OOBICHEHUS! (PAKTOB U
SIBJICHUM KUBOW MTPUPOJIBI;

CTPOUTh JIOTUYECKHUE pPACCYXICHUs (MHIAYKTUBHBIC, JIETYKTHBHBIC,
10 AaHAJIOTWH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpHUBACMBIX SIBIICHUSAX, (POPMYITHPOBATH BEIBOABI U 3aKITFOUCHUS;

MPUMEHSATh CXEMHO-MOJENBHBIE CPEJCTBA ISl TPEICTaBICHUS
CYIIIECTBCHHBIX CBS3€H M OTHOIICHUN B HW3Y4aeMBIX OHOJIOTHYECKUX
00BEKTax, a TaKKe IMPOTHBOPECYUN PpPA3HOrO pOJA, BBHISBICHHBIX B
pa3IIHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IJIaH peEHIeHUs MNpoOJieMbl C YYETOM aHalu3a
UMEIOIIUXCSl MaTEPUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH, OIICHHBATH COOTBETCTBUE
PE3yJIbTATOB LIENSM, OIIECHUBATh PUCKHU MOCIEACTBUMN AESATEIbHOCTH;

KOOPJMHUPOBATh M BBIMOJIHATH PabOTy B YCIOBUAX PEAIbHOrO,
BUPTYaJILHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATHMBHOE MBIIUICHUE TPU PEHICHUH >KU3HEHHBIX
po0JeMm.

2) 6a3oBBIE HCCJIET0BATEbCKHE AelCTBYS:

BJIQJICTh HAaBbIKAMHM y4EOHO-MCCIEAOBATEIbCKOM U ITPOEKTHOM
JIESITENIbHOCTH, HAaBBIKAMHM pa3pellieHus MpoOjieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSATEIbHOMY TIIOMCKY METOJOB  PEILICHUS
MPAKTUYECKUX 3a7a4, MPUMEHEHHUIO PA3IUYHBIX METOJIOB TTO3HAHUS,

UCIIOJIb30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTU IO TMOTYYEHUIO
HOBOT'O 3HAHUSI, €r0 MHTEPIIPETAIIMU, TTPEOOPA30BAHUIO U TPUMEHEHUIO B
y4eOHBIX CUTYaIlUsIX, B TOM 4YHCJIE€ TPU CO3MaHUM YUEOHBIX U
COILIMAITLHBIX MTPOEKTOB;

dbopMHUpOBaTh, HAy4YHBIM THIT MBINICHUS, BIAJACTh HAYIHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMU MTOHATUSIMHA U METO/IAMU;

CTaBUTh U (QOpMyaMpoBaTh  COOCTBEHHBIE  3a7a4ydl B
00pa30oBaTeIbHON JICATCILHOCTH U KU3HCHHBIX CUTYaITHSX;

BBISIBJISITh TIPUYUHHO-CIICACTBEHHBIE CBS3M W aKTyaJIM3MPOBATH
3a/a4y, BBIABUTATh THMOTE3y €€ pEIICHUs, HaXOAWTh ApTyMEHTBHI IS
JI0Ka3aTeIbCTBA CBOUX YTBEPXKIICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBATh MOJYYECHHBIE B XOJI€ PEUICHUS 33a/lauyd Pe3yJIbTaThl,
KPUTHUYECKU OIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE
B HOBBIX yCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CHTYyallWsIM, OIICHWBATh MPUOOPETEHHBIN
OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABIICHHBIM TOUCK TEpEeHOCa CPEACTB U
CHOCOOOB IEUCTBHS B TPO(ECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHMS B TIO3HABATEIbHYIO U TMPAKTHUUECKYIO
00J1aCTH KU3HEICATCIIBHOCTH;

YMETh MHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX 00J1aCTei;

BBIIBUTATh HOBBIE WJIEU, MpeIjararb OpPUTHUHAIBHBIC TMOIXOIbI H
pelieHus, CTaBUTh MPOOJIEMBbI U 3a7a4H, JIOMYCKAIOIIUE aIbTEPHATUBHbBIC
penieHus.

3) pa6ora ¢ unopmanmeii:



OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMALMK (TEKCTE
y4e0HOro MnocoOus, Hay4HO-IIONYJISAPHON JUTEpaType, OHOJIOTHYECKUX
CIIOBapsAX W CHOPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax [aHHbBIX, B
WuTepHere), aHainM3upoBaTh WH(OPMAIMIO PA3IMYHBIX BUAOB U (PopMm
IOPEJCTaBJICHUs, KPUTHUYECKHM OLIEHUBaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUYNBOCTE;

(bopMyIMpOBaTh 3aMpOChl U MPUMEHATH Pa3IMYHbIE METOIbI MpHU
MOMCKE UM OTOOpe Ouonormyeckod uHOOpPMALUU, HEOOXOIUMOU st
BBITTOJIHEHHUSI YU€OHBIX 3a/1a4;

npuoopeTarhb OIIBIT VCIIOIb30BAHUS UH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX  TEXHOJIOTHH,  COBEPIICHCTBOBATh  KYJIBTYPY
AKTUBHOT'O HCIIOJIb30BAHMSI PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATEJIbHO BBIOMPATH ONTUMAIbHYIO (OPMY MpPEACTaBIECHUS
Oouosiornueckoit nHdopmaluu (cxeMmbl, rpaduKy, AUarpaMMbl, TaOJIUIIHI,
PUCYHKH U APYTrOe);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAay€CTBE CPEJICTBA IpU padoTe ¢
OMOJIOrMYecKo MHpOpMaLMen: MPUMEHATh XUMHUUYECKUE, (PU3NUECKUE U
MaTeMaTHUYeCKUe 3HAaKM U CHUMBOJbBI, (opMmynbl, abOpeBuaTypy,
HOMEHKJIaTypy,  MCIOJNb30BaTb U  IPeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABAHUSA W 3allUTBl HMHGOpPMALINH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

Osanagenne YHHBeEpCAJbHBIMHU KOMMYHHKATHBHBIMH
AEeUCTBUAMM:

1) obienme:

OCYILLECTBISITh KOMMYHHUKAllMU BO BCeX cdepax >KU3HU, AKTUBHO
y4acTBOBATh B JIHAJIONe€ WM AUCKYCCHUHM IO CYIIECTBY OOCYXIaeMoii
TeMbl  (YMEHUE 3aJaBaTb  BONPOCHL,  BBICKA3bIBaTh  CYXKJEHUSA
OTHOCHUTEJIBHO  BBIMOJHEHUS  NOpeylaraeMoi  3afaud, y4UTHIBAaTh
MHTEPECHI ¥ COMIACOBAHHOCTD MO3ULIUNA JPYrUX YYACTHUKOB JIMAJIOTa UM
JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHBIC CpPEJICTBA OOINCHHUS, ITOHUMATh
3HAYEHUE  COIMAIbHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHHUS
KOH(QIMKTHBIX CUTYyallud, YMEThb CMsr4aTb KOH(MJIMKTBI U BECTU
IIEPErOBOPHI;

BJIAJIETh PA3JIMYHBIMU CHOCOOAMM OOILEHUS M B3aUMOJEHCTBUA,
MOHMMATh HaMEpPEeHUs JPYTrux JIOJEH, TMpOSABIATH YBAXKHUTEIHHOE
OTHOILIEHUE K COOECeTHMKY U B KOPPEKTHOH (opme ¢GopMyaupoBaTh
CBOU BO3PaKECHMUSI,;

pa3BEPHYTO W JIOTMYHO M3JIaraTb CBOKO TOYKY 3pEHHS C
HCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeIbHOCTD:

NOHMMAaTh M  HCHOJb30BaTh IPEUMYIIECTBA KOMAHJIHOH H
MHJMBUIYaJIbHOM pabOThl NpPH PELIEHUH OHOIOTMYECKON MpOoOIeMBl,
O00OCHOBBIBaTb ~ HEOOXOAMMOCTh MPUMEHEHMs] TPYNIOBBIX  (opM
B3aMMOJICHCTBUS MPU PELICHUN Y4eOHOH 3a7auH;

BbIOMpAaTh TEMATHKy M METOJIbI COBMECTHBIX JCUCTBUU C y4ETOM
OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)KI0T0 YjIeHa KOJJIEKTUBA;

NPUHUMATh L€ COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBHS TO €€ JOCTHKEHHMIO: COCTaBJIATH IUIaH



NEUCTBUM, pacCHpencssITh poaud C Yy4ETOM MHEHUMM YYaCTHHKOB,
00CYXXJ1aTh PE3yJIbTaThl COBMECTHOMN padOThI;

OLICHMBAaTh KayeCTBO CBOEro0 BKIaJa M KAXKIOTO YYACTHHUKA
KOMaH/Ibl B OOIIUI1 pe3yibTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeagaratb HOBbI€ MPOEKTHI, OLEHUBATh UAEH C TO3UIIMU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh  IO3UTUBHOE  CTPATErMUYECKOE IMOBEACHHE B
pa3IMYHbIX CHUTYalUsX, MPOSIBISATH TBOPUYECTBO M BOOOpa)xKeHUe, ObITh
VMHULAATUBHBIM.

OBy1aieHNie YHUBEPCAIbHBIMHU PeryJIATUBHBIMU AeHCTBUAMM:

1) camoopranmu3amnusi:

UCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS AJI BBIABICHUS IPOOIEM U
UX PELIEHUS B )KU3HEHHBIX U yUYEOHBIX CUTYaLUsX;

BbIOMpaTh Ha OCHOBE OMOJIOIMYECKMX 3HAHUW 1I€JIeBble U
CMBICJIOBBIE YCTAHOBKHM B CBOMX JECHCTBUSAX U MOCTYNKAX IO OTHOUIEHUIO
K JKUBOM IIPUPOJIE, CBOEMY 310POBBIO U 3J0POBbI0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIISITh ITO3HABATEIbHYIO JCSATEIBHOCTD,
BBISIBJIATH MPOOJIEMBI, CTaBUTh U (YOPMYIUPOBATH COOCTBEHHBIEC 3a/1a4H B
00pa30BaTEIbHON JAEATENBHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOAATEJIbHO COCTABJIATh IUIAH PELEHUS MPOOJIeMBbl C Yy4ETOM
HMMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEIMOYTEHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacliupATh paMKH Y4eOHOrO MpeAMETa Ha OCHOBE JIMUHBIX
MIPEATIOYTEHUM;

JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTUpOBaTh €ro, Oparthb
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHMBATh TPUOOPETEHHBIN OIBIT;

crocoocTBOBaTh  (OPMUPOBAHUIO W TPOSBICHUIO  IITUPOKOU
SPYAMIIMM B pa3HbIX O00JACTAX 3HAHWUN, MOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBII YPOBEHD.

2) CaMOKOHTP OJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalllssM, BHOCHTb KOPPEKTHBBI B
NEeSITEeNbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJaJIeTh HaBBIKAMH I103HABATEIbHON pe(dIeKCHU KaK OCO3HAHMS
COBEPIIAEMBIX JEHCTBUNA U MBICIUTENBHBIX POLECCOB, HX PE3YJIHTATOB U
OCHOBAHMI, UCNOJb30BATh NMPUEMBI PEUIEKCUM U1l OLIEHKH CHUTYyalluH,
BHIOOpA BEPHOT'O PELICHMUS;

YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELICHUS IO
UX CHWKCHHIO;

NPUHUMATh MOTHBBI W apryMEHTBl JIPYTUX TpU  aHaIu3e
pE3yNbTATOB IEATEIbHOCTH;

3) npuHATHE cedsl M APYTUX:

MPUHUMATh ce0sl, MIOHUMAs CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

OpUHUMATh MOTHBBI W apryMEHTBl JIPYTUX TpU  aHaIU3e
PE3YJBTATOB AEATEIbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh IOHMMATh MHUP C TO3UIUU JPYroro
YeJoBeKa.



INPEAMETHBIE PE3YJIbTATBI

[IpeametHbie pe3ynbTaThl ocBoeHUs nporpamMmmbl COO no Ouoiaoruu
Ha 0a30BOM YPOBHE BKJIIOYAIOT creruuueckue 1 yueOHOro nmpeamMera
«buonorus» Hay4dHbI€ 3HAHUSA, YMEHUS M CIOCOOBI JEUCTBHM TIO
OCBOCHHIO, HMHTEpPIpETalud W MpeoOpa3oBaHUI0 3HAHUM, BUIBI
NEATENBHOCTU 10 MOJYYEHUI0 HOBOI'O 3HAHMS M NPUMEHEHUIO 3HAHUW B
pPa3IMYHBIX YYEOHBIX CHUTYaIMAX, a TaKKE€ B PEAIbHBIX KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C Ouonorueil. B mnporpamme mnpeameTHbie
pe3yJIbTaThl IPEICTaBICHBI 10 TOAaM 00ydYEeHHUS.

[IpenmeTHble  pe3yiabTaTbl  OCBOGHHMS  y4eOHOro  mpeameTa
«buonorus» ¢ 10 knacce NOMKHBI OTPAKATH:

chOpMUPOBAHHOCTH 3HAHUI O MECTE M POJIU OUOJIOTHH B CHUCTEME
HAyYHOTO 3HAHUSI €CTECTBEHHBIX HAYK, B (DOPMUPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPAa W HAYyYHOIO MHUPOBO33PEHUSA, O
BKJIQJIE POCCHMCKUX U 3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE
Oouonorun, (GyHKIIMOHATBHOM TPaMOTHOCTH 4YEJOBEKAa JMJIi pPELICHUs
KU3HEHHBIX 337a4;

YMEHHE pACKPBIBATH COJAEP)KaHWE OWOJIOTMYECKUX TEPMHUHOB H
MOHSTUI: JKW3Hb, KIETKA, OPraHu3M, MeTadoian3M (OOMEH BEIIEeCTB U
OpEeBpallleHue HHEPruM), TOMEocTa3 (CaMOperyisiiuus), ypOBHEBas
OpraHu3anus >KUBBIX CHCTEM, CaMOBOCIIPOM3BEACHHE (PENpOaYKLIHUS),
HACJEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHUE  M31araTh  OWOJIOTMYECKHME  Teopuu  (KJIETOYHas,
XpOMOCOMHAsl, MYTAallMOHHAs, UEHTPaJIbHAs J0rMa MOJEKYJSIPHOM
ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. W. BaBusoBa) u
ydeHus: (O LEHTpaXx MHOroo0Opasusi U NPOUCXOXKICHHUS KYyJIbTYpPHBIX
pacrenuii H. . BaBunoga), onpenensiT rpaHullbl UX MPUMEHUMOCTU K
KUBBIM CUCTEMAM;

YMEHHE BIAJeTh METOJaMH HAy4YHOro TIO3HAaHHUA B OHOJOTHUU:
HAOJIIOICHUE W OINMCAaHUE JKUBBIX CHUCTEM, IIPOLIECCOB M SIBJICHUI,
OpraHu3anus M  MpPOBEACHUE  OMOJOTMYECKOro  AKCIEPUMEHTA,
BBIJIBUYKEHUE TUIOTE3BI, BBISIBJICHUE 3aBUCUMOCTH MEXIY
UCCIIElyeMbIMH BEIMUYMHAMH, OOBSICHEHHE TMONTYYEHHBIX pPE3YJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE J€1aTh
BBIBOJIbI HA OCHOBAaHUH IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIETATh CYIIECTBEHHBIE IMPU3HAKU BHPYCOB, KIIETOK
IPOKAapHUOT W  DYKapHOT, OJHOKJIETOYHBIX W  MHOTIOKJIETOYHBIX
OpraHu3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPALICHU S
SHEPruu B KJIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 U DHEPreTHYECKOro
oOMeHa, XeMOCHHTE3a, MUTO3a, Mel03a, OIJIOJOTBOPEHMUSI, pa3MH0XKEHNU,
MHJMBUIYaJIbHOTO Pa3BUTHsI OpraHn3Ma (OHTOT€HE3);

YMEHHUE MPUMEHATh NOJyYEHHbIE 3HaHUA Uil  OOBSICHEHUS
OMOJIOTMYECKUX NPOLECCOB U SIBICHUM, JJISI MPUHATHUS MPAKTUYECKUX
pElIeHUI B MOBCEIHEBHOM KU3HU C LIETbI0 o0ecredeHus: 0e30MacHOCTH
CBOET'0 3[I0POBbSI U 3/I0POBbSI OKPYXAIOIIMX JIFOJEH, COOMI0OACHUS HOPM
IPaMOTHOIO MOBEAECHUS B OKPYKAIOIIEW NPUPOAHOW Cpele, TOHUMAaHHE
HEOOXOAMMOCTH MCIOJIb30BAHUSI IOCTUKEHUM COBPEMEHHOW OUOIOTUU U
OMOTEXHOJIOTUH JJIs1 PAllMOHAILHOTO MPUPOAOI0JIb30BAHNUS;



YMEHHE peliaTh JEMEHTApPHBIC TCHETHUYECKUE 3aJa4d Ha MOHO- U
JTUTHOPUIHOE CKpEIIUBaHWe, CIETUICHHOE HAaClIeJOBaHUE, COCTaBIISAThH
CXeMbl ~ MOHOTMOPHIHOTO  CKpENIMBaHUsA Ul TpelicKa3zaHus
HaCJIeI0BaHUsI TIPU3HAKOB Y OPTaHU3MOB;

YMCHHE BBIMONHATh JIAOOPATOPHBIE W TPAKTHYECKHE pPaboTHI,
coOnrofaTh TMpaBuia TpU padoTe ¢ Y4eOHBIM H  JIAOOPATOPHBIM
000py10BaHUEM;

YMEHHE KPUTHIECKU OIICHUBATh U HHTEPIPETUPOBATH HH(OPMAITHIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIIOUAIONIYIO IICEBAOHAYYHBIEC 3HAHUS U3
pa3IMYHBIX HCTOYHHUKOB (CpeACTBA MacCOBOM HWH(OpMAIMU, HAYy4HO-
NOMYJISIPHBIE ~ MaTepualibl),  JTHYSCKHE  aCMeKThl  COBPEMEHHBIX
UCCIICIOBAaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHbIE IUCBMEHHBIE U  YCTHBIE
coo0IIeHns, 00001asi OMOJOTHYEeCKyr0 HHGOPMAIUI0 M3 HECKOJIBKUX
HMCTOYHHUKOB, TPAMOTHO MCIIOJIL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpenmeTHble  pe3ynbTaTbl  OCBOCHMSI ~ y4yeOHOro  IpeaMera
«buonorus» ¢ 11 Knacce NOIKHBI OTPAKATD:

chOpMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OWOJIOTHH B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa W HAYYHOI'O MHUPOBO33PEHHS, O
BKJIaJIE POCCHUUCKMX U 3apyOekKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonoruu, (GYHKIMOHAILHOM TPAaMOTHOCTH 4YeJOBEKa ISl pelieHUs
KU3HEHHBIX 33/1a4;

YMEHHE PACKPHIBATH COJICP)KAHHE OWOIOTHYECKUX TEPMHHOB U
MOHSTUI: BUJ, TMOIYJALMSA, TEHOPOHI, SBOJIOIUS, IBIKYIIHE CHIIBI
(daxTopsI) ABOJIIOIUH, MPUCITOCOOJIEHHOCTD OpPraHu3MOB,
BUJI000pa30BaHUE, IKOJIOTHUYECKUE (PaKTOPbI, IKOCUCTEMA, MPOIYLIEHTHI,
KOHCYMEHTBI, PEIYIEHThI, LIEMH TMHUTAHUS, DKOJIOTUYECKas MHUPaMHUJIA,
OuoreoiieHo3, buocdepa;

YMCHHME M3J1aratb OWOJIOTMYECKUE TCOPHH (IBOJIOIMOHHAS TEOPHUS
Y. JlapBuHA, CHUHTETHYECKass TEOpUS DBOJIOLMH), 3aKOHBl H
3aKOHOMEpHOCTH (3apogpiiieBoro cxojactBa K. M. bapa, uepenoBanus
IJIABHBIX HampasjeHud u nyreil sBomonnu A. H. CeBepuosa, yueHus o
o6uocdepe B. . Bepnanckoro), onpeaensiTh rpaHUllbl UX MIPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

YMEHHUE BIAJETh METOJaMU HAy4HOrOo TIO3HaHUS B OHOJIOTHH:
HaONIOZICHUE W OINKCAaHWE JKUBBIX CHCTEM, IIPOIIECCOB W SIBJICHUMA,
OpraHm3aiis ©  TPOBEACHHUE  OMOJOTHYECKOTO  DKCIECPUMEHTA,
BBIJIBIDKCHHE TUIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXIY
HCCIIENYEMbIMU BEITUYMHAMHU, OOBSICHCHHE TIOJYyYEHHBIX pE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX TOHITHH, TEOPH U 3aKOHOB, YMEHHUE JIE/IaTh
BBIBOJIbI HA OCHOBAHUU TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE  BBIACIATh  CYIIECTBEHHBIE  TNPU3HAKH  CTPOCHUS
OMOJIOTHYECKUX  OOBEKTOB:  BHJOB, IONYJSAIHNH, POIYIICHTOB,
KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OIIEHO30B M YKOCUCTEM, OCOOCHHOCTU
IIPOIIECCOB: HACJCACTBEHHOW W3MEHYHMBOCTH, E€CTECTBEHHOTO OTOODA,
BUJI000pa30BaHUsl,  MNPUCIOCOOJCHHOCTH  OpPraHW3MOB,  JCHCTBUS
AKOJIOTHYECKUX (DAKTOPOB Ha OpraHU3MBI, MIEPEHOCA BEIIECTB U MOTOKA
DHEPrUU B DKOCHUCTEMAax, aHTPOIOTCHHBIX H3MEHEHHH B 3KOCHCTEMax
CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXUMUYECKHX ITUKIIOB B
ouocdepe;



YMEHHE TIPUMEHATH TIOJyYEHHBIC 3HAHUA JUIT  OOBSCHEHHUS
OMOJIOTHYECKUX MPOIECCOB M SBIICHUW, IJIS TPUHATHS TPAKTHYICCKUX
pElIeHUI B MOBCEHEBHOMN KU3HU C IIETbI0 o0ecriedeHus: 0€301acHOCTH
CBOETO 370POBBS M 370POBBSI OKPYKAIOIIMX JIFOJACH, COOIOICHHUS] HOPM
TPaMOTHOTO TIOBEJACHUS B OKPYKAIOIICH MPUPOAHOU Cpejie, TOHUMAaHKE
HEOOXOJMMOCTH HCTIOJIB30BaHUsl JOCTHKEHUNA COBPEMEHHON OMOJIOTHU
JUTSL paIliOHAIEHOTO TTPHPOOIIOIh30BaHHS;

YMEHHE PelIaTh dJIEMEHTApHBIC OMOJIOTHUECKHE 3a]]a4H, COCTABIISATh
CXEMBbI MIEPEHOCA BEIIECTB U SHEPIUU B SKOCUCTEMAX (LI€MU MUTAHMUS);

YMCHHE BBIMONHATh JIAOOPATOPHBIE M IPaKTHYECKHE pPadoTHI,
coOnoaTh TMpaBuja NOpu padoTe ¢ Y4eOHBIM M JIAOOPATOPHBIM
000py/IOBaHHEM;

YMEHHUE KPUTUUYECKU OIICHUBATh U MHTEPIPETUPOBATH UH(DOPMAIUIO
OMOJIOTUYECKOTO COJIepKAHUs, BKIIIOUAIONIYIO NICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpEACTBA MAacCOBOW HWH(OpMAIMU, HAY4HO-
HOMYJISIPHBIE MaTepuaibl), pacCCMAaTPUBATh TJI00ATbHBIE JKOJIOTUYECKHE
npo0JieMbl COBPEMEHHOCTH, (OPMUPOBATH IO OTHOLIEHUIO K HUM
COOCTBEHHYIO TTO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCBMEHHBIE U  YCTHBIC
coo0IIeHrs, 00001ass OMOJOTUYECKYI0 HH(OpPMAIMI0 U3 HECKOJbKUX
HMCTOYHHUKOB, TPAMOTHO MCIOJIb30BaTh MOHSATUWHBIN ammapaT OWOOTHH.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KoaudecTBO 9acoB
Ne DJieKTpOoHHbIE (LM poBbIe)
pa3iesioB U TeEM KonTtposbHbie IIpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE PeCypChl
MPOrpaMMbl padoThI padoThI
bubmorexa [IOK
1 b
HOTOTI Kak fayka 2 0.5 https://m.edsoo.ru/7f41¢c292
) JKuBbIe cuCTEMBI U UX 1 bubmmoreka [IOK
OpraHHU3aLHs https://m.edsoo.ru/7f41c292
3 XUMHUYECKHI COCTaB U 8 1 bubmmoreka [IOK
CTPOCHHE KIJIETKH https://m.edso00.ru/7f41¢c292
4 KuzaenesaTenbHOCTh 6 bu6morexa IIOK
KJICTKU https://m.edsoo.ru/7f41¢c292
PasMHOXeHHE 1
5 T — 5 1 bub6moreka [JOK
AHBIAY https://m.edso0.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTD 1
6 W3MEHYHUBOCTD 8 15 bubmorexa LOK
' https://m.edsoo.ru/7f41¢292
OpraHUu3MOB
7 Cenexuusi OpraHu3MOB. 3 bu6motexa [IOK
OCHOBEI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 Pe3epBHOE Bpems 1 bubmotexa [JOK
p p https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YACOB I10 ITPOI'PAMME




11 KITACC

HauMeHoBaHue KoaunuecTBO 4acoB
Ne DJIeKTPOHHBIE (LM poBbIe)
pa3aeyioB U TeEM KonTposbHbie IIpakTHyeckue
n/n Beero oOpa3oBaTejibHbIE pecypchl
NpOrpaMMbl padoThI padoThI
1 DBOJIFOIIMOHHAS 9 1 bubmorexa [IOK
ouosorus https://m.edsoo.ru/7f41cc74
Bosnukunosenue u
2 a3BUTHE KU3HU Ha ) 05 bubmorexa TIOK
p ' https://m.edsoo.ru/7f41cc74
3eMiie
OpraHusmsbl 1
3 R 5 1 bubmmoreka [IOK
by = https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 SKOJIOTHYECKHE 9 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE BpeMs 2 bubmorexa LHOK
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I1O 34 0 2.5

ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




ITIOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
No KoJsn4yecrBo yacos Jara DJieKTPpOoHHbIEe HUGpoOBbIE
. Tema ypoka Konrpouabnbie IIpakTH4eckune o0pasoBare/bHbIE
n/n Bcero H3YYCHUS
padoThI padoThbI pecypchbl
Brono crcTeMe bu6mmoreka [JOK
HOJIOTHSI B CHCTEM
1 . 1 02.09.2025 https://m.edso0.ru/863e6122
H
K https://m.edsoo.ru/863e632a
MeTobl Mo3HAHUS
JKUBOMW MPUPOJIBI.
[TpakTuueckas padora
Ne 1 «Mcnonns3oBaHue bub6morexa IIOK
2 09.09.2025
Pa3IUYHBIX METOIOB ! 0.5 https://m.edso0.ru/863e6122
MIPU U3YUCHUN
OMOJIOTUYECKUX
00BEKTOBY»
b
. HOJIOTUIECKHE 16.09.2025 BuGmiorexa [IOK
CHCTEMEL POHecehi i 1 R https://m.edso0.ru/863e6564
WX U3YUCHUE
4 ﬁﬁﬁ;{eg{: P; :)CTaB 1 23002025 | Promoreka HOK
- 2oA R https://m.edso0.ru/863e674e
MUHEpaJIbHBIC COJIN
benku. CoctaB u bubmumoreka [IOK
5 30.09.2025
CTpOCHHE OCJIKOB 1 https://m.edso0.ru/863e6b72
6 depMeHTh — 1 05 14.10.2025 bubmmorexa [{OK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

Ouonoruyeckue
KaTaan3aTophl.
JlabopartopHas pabora
Ne 1 «M3yuenne
KaTaJIUTHYECKON
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl
VI KaTajia3bl)»

https://m.edso0.ru/863e6h72

bu6moreka I[IOK
7 . 21.10.202
Yraesozet. JiumHaL 0.2025 https://m.edso00.ru/863e6870
HyknenHoBbIE€ KUCTOTHI. bubmmoreka [IOK
8 AT®D 28.10.2025 https://m.edso0.ru/863e6d5¢
n
9 mc Tofffﬂf:fff N 11112025 | PuomorexalOK
v : o https://m.edso0.ru/863e6e88
Kierounas teopus
10 Kierka kak 1eocrHas 25 11.2025
JKMBas cucTeMa
Crpoenue
3YKapUOTUYECKON
kierku. JlaboparopHas
02 «H1
2 e
11 P 05 02.12.2025 https://m.edso0.ru/863e6ff0

pacTeHHil, )KUBOTHBIX,
rpuboB u 6akTepuil mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOITpenapaTax u ux

https://m.eds00.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OIIMCAaHHUEC»

OOMeH BeIIeCTB UK bubmmorexa [{OK
12 MeTaboIu3M 09.12.2025 https://m.edso0.ru/863e766¢
dOoTOCHUHTE3. bubmmoreka [IOK
13 XeMocHHTE3 16.12.2025 https://m.edsoo0.ru/863e7c98
. bu6moreka [JOK
14 OHepreTuyeckuii oOMeH 23.12.2025 https://m.edso0o.ru/863e7aae
JKu3HEHHBIH TUKIT
KieTku. JleneHue
KJIETKU. MHUTO3.
JlabopaTopHas pabora BuGmorexa [JOK
HOIHOT
15 Ne3 «Habmonenne 0.5 30.12.2025 https://m.edsoo.ru/863e7dc4
MHTO3a B KJIETKaX
KOHYHKA KOpeIIKa JIyKa
Ha TOTOBBIX
MHUKpOITperapaTax
b .
” PnoanTe3 Oenka 13019096 BuGmorexa [[OK
CANIIL MATPHAHOTO o https://m.edso0.ru/863e796e
CHUHTE3a
Tpaucnsuus — bubmmoreka [IOK
17 OorocuHTe3 OerKa 20.01.2026 https://m.edso0.ru/863e796e
Hexunerounsie ¢popmbl bubmmorexa [IOK
18 27.01.2026
KH3HU — BUPYCHI https://m.edsoo.ru/863e7540
Do MO bubmmoreka [IOK
19 PMBT PASMHEORCCHI 03.02.2026 | https://m.eds00.ru/863e81b6

OpraHu3mMoB

https://m.edsoo0.ru/863e831e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmmoreka [IOK

20 Meiios 10.02.2026 https://m.edsoo.ru/863e7f4a
O6pa3oBanue u
pa3BI/ITI/Ie ITOJIOBBIX
KIJICTOK.
21 gHgOHOTBOPGHHeé 05 17.02.2026 but6mmoreka [JOK
abopatopHai pabota ' T https://m.edso0.ru/863e81h6
Ne 4 «M3yuenue
CTpOGHI/ISI ITIOJIOBBIX
KJICTOK HAa T'OTOBBIX
MHUKpOIIpenapaTax»
NunuBunyanpHOE but6moreka [JOK
22 03.03.2026
pa3BUTHE OPraHU3MOB https://m.edso0.ru/863e8436
1" _
23 HZI(;IJ:ZH(I:(:BGH:(?ZFTI/(I) 10032026 | Dromorexa lOK
A T https://m.edso00.ru/863e86f2
N3MCHUYHUBOCTHU
3aKOHOMEpPHOCTHU
y Ea;zle{i(;ziHHH 17.03.2026 but6moreka [JOK
p : T https://m.eds00.ru/863e8878
MoHorubpuaHoe
CKPCIIMBAaHUC
JuruGpuxoe
25 Zﬁiﬁiﬁﬁi e 24.03.2006 | Promorexa IOK
T https://m.eds00.ru/863e89a4
HaCJICOOBaAHUA

IIPU3HAKOB



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

CuerieHHoe
HaCIlIeZIOBaHUE
MIPU3HAKOB.
JlabopartopHas pabora
Ne 5 «M3yuenue
pe3yJIbTaTOB
MOHOTUOPUHOTO U
JTUTUOPUTHOTO
CKpeIMBaHUs y
JIpo30(HUIIBI HA TOTOBBIX
MUKpOIpernapaTax»

05

31.03.2026

bu6moreka [JOK
https://m.eds00.ru/863e8c60

27

I'enernka nmomna.
Hacnenoanmne
HpI/ISHaKOB, CHOCINICHHBIX
C IIOJIOM

14.04.2026

Bbu6morexa IIOK
https://m.eds00.ru/863e8c60

28

N3MeHYnBOCTD.
Henacnencrsennas
M3MEHUYUBOCTb.
JlabopaTopHas pabora
No 6. Uzyuenue
MOU(UKALMOHHON
M3MEHYUBOCTH,
MOCTPOEHUE
BAPUALIMOHHOTO pAJia U
BapUaIlMOHHON KPUBOW»

0.5

21.04.2026

but6moreka [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas
N3MCHUYUBOCTD.

0.5

28.04.2026

Bbu6morexa IIOK
https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlabGopaTopHas pabora
No 7. « AHanu3 myTtanuit
y Ipo30(duisl HA
TOTOBBIX
MUKpOIpernapaTax»

30

['enernka yegoBeka

05.05.2026

but6mmoreka [JOK
https://m.eds00.ru/863e8d78

31

PesepBHBIN ypOK.
O0o01IeHNE TIO TEME
«HacneacTBeHHOCTh U
H3MEHYUBOCTh
OpraHU3MOB»

32

Cenekuys Kak HayKa U
nporecc

12.05.2026

bub6morexa IIOK
https://m.edso0.ru/863e9214

33

MeToabl U TOCTHKEHUS
CEJIEKIIMU PAaCTEHUN U
KUBOTHBIX

19.05.2026

bub6mmoreka [JOK
https://m.edso0.ru/863e9214

34

buorexHonorusa xak
OTpaciib IPOU3BOACTBA

26.05.2026

bu6moreka [JOK
https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTposabHbie [MpakTnueckune A op
n/n Bceero H3YYCHUA oOpa3oBare/bHbIE
padoThI padoThI
pecypchl
1 DBOJIONUS K METOMBI €& 1 bu6moreka [IOK
U3Y4CHUS https://m.edsoo.ru/863ea20e
Hcropust pa3Butus
2 MIpeICTaBJICHU 00 1 Bubmmorexa [JOK
Pedl https://m.edso0.ru/863e9570
SBOJIIOLIUHU
Bbu6morexa IIOK
3 M
HKpOIBOIMOTHA 1 https://m.edsoo.ru/863e9cle
[Tonynmsanusa kak
JJIEMEHTapHAas CIUHUIIA
BHJIa Y DBOJIIOIIHH. Eu6 10K
noImoTeKa
4 Jlab 6ota No
abopatoprai pabota 1 0.5 https://m.edso00.ru/863e99c6
1 «CpaBHEHME BUJIOB 10
MOpP(hOIOrHYECKOMY
KPUTEPHUIO»
BIDKYIIIME CUJIBI
; gHeMZEia - . BuGnorexa LIOK
P https://m.edsoo.ru/863e9dad
(bakTOpBI) HBOTIOIUN
6 EctectBenHbIi 0TOOD U 1 bubmmoreka [TOK
ero Gpopmbl https://m.edso0.ru/863e9ed0
7 Pe3ynbTaThl 5BOIIOLNN: 1 05 bubmmoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

MPUCITIOCOOJICHHOCTh
OpPraHu3MOB U
BHUI000pa3oBaHUE.

JlabopaTtopHas pabota Ne

2 «Onucanue
IIPUCIIOCOOJIEHHOCTU
OpraHu3Ma " €€
OTHOCUTEJIBHOIO
XapakTepar»

https://m.edsoo.ru/863e9fde

Hamnpasnenus u mytu
MaKpO3BOIIOLUU

bu6moreka IIOK
https://m.edso0.ru/863e9cle

Heobpatumocth
IBOJIIOLIUN

10

Hcropus xu3HM HA
3eMiie 1 METONEI €6
W3YYCHHS

11

T'unoressl
MIPOU CXOK/ICHUS KUZHH
Ha 3emie

bu6moreka [JOK
https://m.edsoo.ru/863ea5a6

12

Pa3ButHe xu3HU Ha
3emJie 110 3paM U
nepuoaam

bu6moreka [IOK
https://m.edso0.ru/863eabbe

13

OCHOBHBIE 3TaIbI
SBOJIOLIUH

pacTUTENILHOTO U
>KMBOTHOT'O MUDA.

0.5

bubmmoreka [IOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

[TpakTuueckas padorta No
1 «3yuenue
MCKOMAaeMBbIX OCTaTKOB
pPacTEHHI U )KUBOTHBIX B

KOJUTEKIIHS X))
14 CoBpeMeHHas cucreMa bubmmoreka [JOK
OpPraHU4eCcKOro MuUpa https://m.edso0.ru/863ea48e
15 DBOJIIOIMA YeI0BeKa bu6moreka [IOK
(a"TpOMOTrEeHe3) https://m.edsoo.ru/863eac2c
BWOKYIIIAE CHITBI
6 f([baKT(})] o Bu6norexa LOK
p https://m.edso0.ru/863ead44
AHTPOIIOTeHE3a
17 OCHOBHBIE CTaIUU
ABOJIIOIIMH YEJIOBEKA
YenoBeueckue pacsl U
18 IPUPOIHEIE aganTalluu bubmotexa LHOK
pHp https://m.edso00.ru/863eaea2
YeIoBeKa
PezepBHBIN ypOK.
O0o01IeHNE TIO TEME
19 «Bo3HUKHOBEHHE U
pa3BUTHE KU3HHU HA
3emie»
20 OKOoJOorus Kak HayKa
21 Cpensl oOuTaHuS U bubmumoreka [IOK
AKOJIOTHYECKHE (DaKTOPBI https://m.edsoo.ru/863eafec
22 Abuotnueckne GaKkTOpPHI. 05 but6moreka [JOK



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

JlabGopaTopHas pabora Ne
3. «Mopdonoruueckue
0COOCHHOCTH PacTeHUM
U3 Pa3HBIX MECT
OOUTaHUSD.
JlaGopatopHas pabota Ne
4. «BiusiHue cBeTa Ha
POCT U pa3BHUTHE
YEepPEHKOB KOJIEyCay

https://m.edsoo.ru/863eb10e

23 buotnueckue pakTopbl butamorexa LIOK
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE
XapaKTePU CTUKH
MOMYJISIUH.
24 [TpakTnueckas padota Ne 0.5
2 «IToacuér mnoTHOCTH
MOMYJISIIIUI Pa3HbIX
BUJIOB PaCTCHUIN»
95 Coo0miecTBa OpraHu3MOB bu6moteka [JOK
— OuoIIeHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKIE CHCTEMBI bubmmoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBI€ [TOKA3aTEIN
HKOCUCTEMBI.
27 DKOJIOTUYECKHE buomorexa [JOK

nupamusl. CBolicTBa
skocucreM. Cykueccus

https://m.edsoo0.ru/863eb5fa



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28

[IpupoaHbie 3KOCHCTEMBI

29

AHTpONOIreHHbIE
9KOCHCTEMBI

30

buocdepa — riobanbHas
IKOCHCTEMA 3EMIIH

bu6moreka [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTU
CYIIECTBOBAHHS
ouocdepbl

but6mmoreka [JOK
https://m.edsoo.ru/863ebd16

32

YeroBeuecTBO B
ouochepe 3emim

33

Cocy1iiecTBoBaHNE
HNPUPOIBI U YEJIOBEYECTBA

bub6morexa IIOK
https://m.edsoo.ru/863ebale

34

Pe3epBHBI ypOK.
O06o001IeHIE TEMBI
«Coo01iecTBa 1
DKOJIOI'UY €CKHE
CHUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34

2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHON

HHPOI'PAMMBI
10 KVIACC

Kox nposepsiemoro
pe3yJibTara

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
cpeaHero oouero o0pa3oBaHus

ChopMHpPOBaHHOCT 3HAHUIT O MECTE M POJIM OMOJIOTMH B CHCTEME HAYYHOr'O 3HAHUS €CTECTBEHHBIX HAYK,
B (DOpPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHpPA W HAYYHOI'O MHPOBO33PEHUS; O
BKJIaJIc POCCHUHCKHX M 3apyOCKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE OWOJNOTUH; (QYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HCHHbBIX 3a/1a4

YMeHue pacKpbIBaTh COAEpKaHHE OMOJIOTMYECKUX TEPMHHOB M IMOHSTHH: XU3Hb, KJIETKA, OPraHu3M;
MeTabomu3M (OOMEH BEIIECTB M MPEBpAICHHE JHEPruM), TOMEOocTa3 (CaMOperyJsnus), ypOBHEBas
opraHuv3anusd XUBBIX CUCTEM, CAMOBOCITPOU3BEACHUEC (perOHYKIII/IH), HacjIeaACTBEHHOCTh, U3MCHUYHNBOCTD,
pOCT ¥ pa3sBUTHE

YMeHue wusznaratb OMOJIOTMYECKME TEOpUH (KJIETOYHasi, XpOMOCOMHasi, MyTalMOHHas), 3akoHbl (I'.
Mennens, T. Moprana, H.M. BaBuioBa) u yueHus (0 LIEHTpaX MHOrooOpasus U INPOUCXOXKIEHUS
KyJbTypHbIX pacTeHuil H.J1. BaBuioBa), onpenenste rpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiaeTh METOAaMH HayYHOrO TO3HaHUs B OnMosioruu (HaOJI0OIeHUE U O CaHUe KUBBIX CHUCTEM,
MPOIIECCOB U SBIIEHUH; OpraHu3ais ¥ TpoBeleHHUE OHOJIOrMYeCKOro SKCIEPUMEHTA, BBIIBIKECHHE
TUTIOTE3bI; BBISIBJICHUE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMU BEIMYMHAMH, OOBSCHEHUE TMOJIy4EeHHBIX
pEe3yJIbTaTOB, HMCIIOJb30BAHHBIX HAYYHBIX IIOHSATHUM, TEOPUM M 3aKOHOB; YMEHME J€laTh BBIBOJABI Ha
OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB)

YMeHne BBIIAEIATh CYLECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U IYKAPUOT, OMHOKJIETOUYHBIX U




MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M MPEBpAlICHUS DYHEPrUU B
KJIeTKe, (OTOCHHTE3a, IUIAaCTUYECKOrO0 M DJHEPreTHUecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MEio3a,
OIUIOIOTBOPEHUS, Pa3MHOKEHUSI, UHANBUIYaJIbHOT'O Pa3BUTHS OpraHu3Ma (OHTOT'eHE3)

YMeHue npuMeHsTh MOJTy4eHHbIE 3HaHUS I O0BSCHEHUS OMOJOTMYECKHX MPOIECCOB U SBJICHUM, IS
MIPUHSATHS MPAKTHYCCKUX PEIICHUI B MOBCEIHEBHON KU3HU B IESIX oOecrieueHns 0€30MacHOCTH CBOETO
3II0POBbSI U 37I0POBbSI OKPYKAIOIIUX JTFOACH, COOJIIOICHHS] HOPM I'PAMOTHOT'O MOBEICHHS B OKPY KAIOIICH
MPUPOAHON Cpenie; TOHUMAaHUE HEOOXOIMMOCTH MCIIOJIb30BAHUS IOCTHKEHHUI COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTUH JIJISl PAllMOHATIBHOTO TIPUPOIOTIOIB30BAHHUS

Ymenne pemaTtb 3JICEMCHTAPHBIC TCHCTUYCCKUE 3aJadud Ha MOHO- H I[I/IFI/I6pI/IL[HOG CKpCIIUBaHUC,
COCIIJICHHOC HACJIICAOBAHHC, COCTABJIITH CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUMBAaHUA JIA IIPCACKA3aHUA
HACJICAOBAHUA ITPHU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATh Ja0OpaTOpHbIE W TPAKTUYECKHE paldoThl, COONMIOJATh NpaBWiIa NpuU paboTe ¢
y4eOHBIM U JTa00PATOPHBIM 000PYIOBAHHEM

YMeHHe KPUTHUECKH OLIEHHWBATh U HHTEPNPETHUPOBaTh HH(OpPMALHIO OUOJOTHYECKOr0 COJEpKaHUS,
BKJIIOYAIOIIYIO IICEBJOHAyYHblE 3HAHHUS U3 pa3iuyHbIX HcTouyHUKOB (CMU, HayuyHO-mOMyNsipHbIE
MaTepHaJIbl); STHYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEOBAHNHN B OMOJIOTUH, METUITIHE, OMOTEXHOJIOTUU

10

YMeHue co3naBaTh COOCTBEHHBIE INMHCBMEHHBIE M YCTHBIE COOOIIEHHUs, 00001Iasi OMOJIOTHYeCcKYIo
WH(OPMAIUIO U3 HECKOJIBKIUX HCTOYHUKOB, TPAMOTHO MCIOJIb30BATh TOHSITHIHBIN anmapar OMOJIOTvH

11 KJIACC

Ko nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOEHHUSI 0OCHOBHOI 00pa30BaTeIbLHOM MPOrpamMMbl
cpeaHero o61ero oo0pa3oBaHus




ChopMUpOBaHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTHU B CHCTEME HAyYHOT O 3HAHUS €CTCCTBCHHBIX HaYK,
B (hOpMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MHUpA U HAYYHOTO MHPOBO33PEHHS; O
BKJIAZIC POCCHICKMX H 3apyOSKHBIX YYEHBIX-OMONOrOB B pa3BUTHE OHOIOTHH; (YHKIHMOHATHHOU
I'PaMOTHOCTH YeJIOBEKA JIJIsI PEIICHUS KU3HCHHBIX 3a1a4

YMeHue pacKkpbIBaTh COAEpKaHHE OMOJIOTMYECKUX TEPMHHOB U TMOHSTHI: BUJ, MOMYJALUSA, TeHOPOHS,
SBONIIONUS,  ABWXKYLIME  cuiibl  ((akTOpbl)  DBOJIOLUMH,  HPUCIOCOOJIEHHOCTh  OPraHU3MOB,
BUJ1000pa30BaHuE, IKOJIOTNYECKUE (PAKTOPBI, SKOCUCTEMA, TPOJYLIEHThI, KOHCYMEHTBI, PEAYLEHTHI, Len
MUTaHM, DKOJIOTHYECcKasi MupaMua, OrnoreoueHos, buocgepa

YMeHne u3narath OMOJIOTMYECKUE TCOPUH (IBOIOIMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKasT TEOPHS
IBOJIIOIIMHU), 3aKOHBI U 3aKOHOMEpHOCTH (3apojpbimieBoro cxoacrtBa K.M. Bbapa, yepemoBaHusi riaBHbBIX
HarnpaBieHuil u myTeit aBomornu A.H. CeBepiioBa, yuenus o 6uocdepe B.W. Bepranckoro), onpenensTs
rpaHHlbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaieTh METOAaMHU HAYYHOTO TTO3HAHUS B OMOIOTHH (HAOIIOEHNE U OMMCAaHUE JKUBBIX CHCTEM,
MPOIIECCOB M SIBJICHWUH; OpraHu3alds M TPOBEACHHE OMOJOTMYECKOr0 AKCIHEPUMEHTA, BBIIBUKCHHE
TUINIOTE3bl; BBISBJICHUE 3aBUCHMOCTH MEXIY HCCIENYEMbIMU BEIMUYMHAMH, OOBSCHEHUE IOJIy4EeHHBIX
pE3ybTaTOB, HMCIOJB30BAaHHBIX HAYYHBIX IOHATHH, TEOPHUH W 3aKOHOB; YMEHHE JI€JlaTh BBIBOJLI Ha
OCHOBAHHH MOJTYYEHHBIX PE3yJIbTATOB)

YMeHue BbIIETATh CYIIECTBEHHbIE MPU3HAKH CTPOEHUSI OMONOrMYECKUX OOBEKTOB: BHUJOB, MOMYJISIUH,
IIPOAYLIEHTOB, KOHCYMEHTOB, PEIYL[EHTOB, OMOI€OI[€HO30B M 3KOCHCTEM; OCOOEHHOCTH IPOLECCOB
HACJIEZICTBEHHOM W3MEHYHMBOCTH, €CTECTBEHHOro O0TOOpa, BHI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHu3MOB, JCHCTBUS SKOJOTHYECKUX (PaKTOPOB HA OPraHU3MbI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B
HKOCHCTEMAX, aHTPONOT€HHBIX M3MEHEHUN B HKOCHUCTEMAax CBOEH MECTHOCTH, KPyrOBOpPOTa BEHIECTB H
OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

Ymenne MPUMCHATH IMOJYYCHHBIC 3HAHUA 1A 00BsACHEHHS OMOJIOTHYECKUX IMpo1eCcCoB 1 SIBJ'ICHI/IfI, JUJIA
IMPHUHATHUSA ITPAKTHYCCKUX peI_HCHI/Iﬁ B HOBCCI[HGBHOfI JKHU3HHU B I CIIAX obecrieueHus 0€30IMacHOCTH CBOEr0




3JI0POBbSI U 37I0POBbSI OKPYKAIOIINX JTFOACH, COOJIIOICHHSI HOPM T'PaMOTHOTO MOBECHUS B OKPYIKaIOIIeH
MPUPOAHON cpefie; TOHMMaHue HEeOOXOJIMMOCTH HCIIOJIb30BaHUS JOCTH)KCHUH COBPEMEHHON OHMOJIOTHH
JUJISL paliiOHAJIBHOTO MPUPOAOMO0JIb30BAHUS

YmMmeHne peliaTte 3JICMCHTAPHBIC OHOIOrHnYEeCcKue 3aaa4yr, COCTaBJATH CXEMbI IIEPCHOCA BCHICCTB U

7
SHEPruH B SKOCHCTEMaXx (1Iery MUTAHMUs])

8 YMeHue BBINONHATH Ja0OpaTOpHbIE M INpaKTU4YecKue paboThl, cOOMOAaTh IpaBWia Ipu padore ¢
yueOHBIM U JTa0OpaTOPHBIM 000PYAOBAHUEM
YMeHne KpUTUYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OpMAIMIO OHOJIOrHYECKOro COJAEpKAHMUS,

9 BKJIIOYAIOLIYIO IICEBJJOHAyYHbIE 3HAHMA M3 pa3iuuHbIX HcToyHMKOB (CMMU, HayuyHO-TOmynspHbIE
MaTepuabl); paccMaTpUBaTh IJ100AIbHBIE HKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (DOPMUPOBATH IO
OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO

10 YMeHue co3gaBaTh COOCTBEHHBbIE IHMCbMEHHBIE U YCTHbIE COOOLIEHMs, 00001as OMOJIOrHYECcKyIO

WH(OPMAITUIO U3 HECKOJIBKHX UCTOYHUKOB, 'PAMOTHO UCIIOIB30BAThH MOHATUHHBIN anmnapat OMoJIoruu




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KVIACC
Kon IIpoBepsieMblii 31€MEHT COAEPKAHUSA
1 buonorus kak Hayka
11 buonorus — Hayka o xuBoil mpupone. Pomp Ouomnornun B (GopMHpPOBAaHMM COBPEMEHHOW HAy4dHOH KapTUHBI MHpa.
' Cucrema OMOJIOTHUECKUX HAYK
12 Metonbl TO3HAHUS JKUBOW TNpHUPOAbl (HAOMIOJEHHE, SKCIIEPUMEHT, OINHCaHMe, HW3MEpeHue, Kiaccudukanus,
' MOJIEJIMPOBaHNE, CTATUCTUYECKass 00paboTKa JaHHbBIX)
2 JKuBble cucTemMbl U UX OpraHu3aus
2.1 JKusble cuctemsl (OHOCHCTEMBI) Kak MpeaMeT nu3ydeHus ononoruu. CoiicTBa OuocucTeM U X pasHooOpasue
99 YpoBHU oOpraHuzanud OHWOCHCTEM: MOJEKYJSIPHO-TEHETHYECKUM, KIETOYHBINH, OpraHU3MEHHBIA, MOMYJIALHNOHHO-
' BHJIOBOM, 9KOCHCTEMHBIN, OnochepHbIi
3 XUMHYECKHN COCTaB U CTPOCHUE KIIETKU
31 XUMHYECKHA COCTaB KJIETKUA. XHUMHUYECKHE DJIEMEHTBI: MAaKpOIJIEMEHTBI, MUKPOVIEMEHTH. Boga M MuHeEpalbHbIE
' BeniecTsa. OyHKIMM BOABI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [logaepkanue ocMoTuyeckoro 6anaHca
benku. CocraB u ctpoeHne 6e1KkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHnMble 1 3aMEeHIMMble aMUHOKHUCIIOTHI.
39 AMMHOKHCIIOTHBII COCTaB. YPOBHU CTPYKTypbl O€JIKOBOH MOJEKyJbl (I€pBUYHAs, BTOPUYHAsA, TpPETHYHAs W

YETBEPTHYHAS CTPYKTYpa). XUMUYECKHE CBOMCTBa OelKoB. brosornueckue GyHKIIMU OCIIKOB.
DepMeHTbl — OHoorHueckre karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIN IIEHTp, CyOCTpaTHas cHeru(UuIHOCTb.




Kodepmentsl. Butamunbl. Otanuuns ¢epMeHTOB OT HEOPraHUYECKUX KaTaJIn3aTopoB

VYrieBoasl: MOHOCaxapubl (TJIFOKO3a, pudo03a M J1e30KCHprO03a), Aucaxapuisl (caxaposa, JJaKTo3a) M MOJUcCaXapuIbl
(KpaxmaJ, TJIIMKOTeH, IeJUT0I03a). bruoornueckue GyHKIUU yTieBoI0B.

3.3 .
JIumuapl: TpUTIUIEepHIbl, cTepousl, hochomnuabl. ['unpodunsHo-ruapododbHbie cBoiicTBa. buonornyeckue GyHKmm
munuoB. CpaBHEHHUE YTIIEBOAOB, OCJIKOB U JIMMUJOB KaK MICTOYHHUKOB SHEPTUU
34 Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMepBl HyKJIEHHOBBIX KuciaoT. Ctpoenne u Gpynkuuu JHK.
' Crpoenne u Gpynkiuu PHK. AT®: crpoenne u pyHKIMn
3.5 [Mutonorus — Hayka o kierke. Kinerounas Teopusi. MeTobl 3y4eHHs! KIETOK
36 Knerka kak nesoctHas xuBasi cucrema. O0Iue MpU3HAKKU KJIETOK: 3aMKHYyTas Hapy)kHas MemOpana, mosiekynsl JJHK
' KaK MreHeTHYeCKUi anmnapar, cucreMa CHHTe3a 0eska
Tumns! KeToK: 3yKapuoTHyeckast U npokapruotrudeckas. OCOOEHHOCTH CTPOEHUS IMPOKapuoTHUYecKoi kieTku. Kietounas
3.7 crerka Oaktepuii. CTpoeHHE >YKapuOTHYECKON KieTkH. OCHOBHBIE OTIWYHUS PACTUTEIHLHOH, KUBOTHOW W TPUOHOM
KJIETKU
[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKa, INIMKOKaIMKC, uX (yHkuuu. [Tna3matuueckas memOpana, e
coiictBa U ¢yHKImH. [luTorumasma u e€ opranounel. OqHOMEMOpPaHHbBIE OPraHOWABI KICTKU: JHJIOMIa3MAaTHIECKas CeTh
3.8 (3IIC), anmapart I'onbasu, 1u3ocomsl. [lomyaBTOHOMHBIE OpraHOW/IbI KJIETKH: MUTOXOHJPUH, TUIacTU bl [Iponcxoxnenue
MUTOXOHJIpUH U TuacTull. Buasl mactua. HemeMOpaHHbIe OpraHOMABI KIETKH: pUOOCOMBI, KJIICTOUHBIN HEHTpP, PECHUYKH,
KryTUKH. OYHKIUN OpraHou10B KJIeTKU. Britouenus
39 SAnpo — perynsaTopHblil 1eHTp kiueTku. CTpoeHue snpa: siiepHas 000J0YKa, Kapuoiazma, XpOMaTHH, SIPBIIIKO.
' XPpOMOCOMBI
3.10 TpaHCcOPT BEMIECTB B KIIETKE
4 KuzHenesaTenbHOCTb KIETKU
41 OO6MeH BelecTB, WM MeTabou3M. AcCUMUIIALUS (IUTAaCTUYECKUIT OOMEH) U JUCCUMMUIIALUS (PHEpreTHYecKuil 0OMeH) —

JIBE CTOPOHBI €IWHOr0 mpolecca Merabonu3Ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIA M rerepoTpodHbii. Pomb




(hepMEeHTOB B 0OMEHE BEIIECTB M NMPEBPaIleHUU SHEPTHH B KJIETKE

4.2

®dortocunTe3. CBeroBass u TemHOBas ¢a3bl (otocuHTe3a. Peakmuu QorocunTesa. DddexktnBHOCTE (PoTOCHHTESA.
3nauenue GoTOCHHTE3a I KU3HHM Ha 3emuie. BnusiHue ycnoBuii cpeasl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTHU y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XeMOCHHTE3UPYIoNHe OaKTeprn. 3HaUeHUEe XeMOCHHTE3a JIJIs )KU3HU Ha 3emIIe

4.3

OHepreTuueckuii oOMeH B KieTke. Pacienyenne BelecTs, BbIIEICHUE U aKKYMYJIMPOBaHUE SHEPTUM B KJIETKE. DTallbl
sHepreTuyecKoro obmMena. [nmkonus. bpoxenue u ero Buabl. KuciopoaHoe OKHCIEHHME, WM KJIETOYHOE JBIXaHHE.
D} PeKTUBHOCTH SHEPTETUYECKOT0 OOMEHa

4.4

Peaxnuu matpuuHoro cuntesa. I'enernueckas nnpopmanus u JJHK. Peanu3zanus renernueckoil mHGopMaum B KIeTKe.
I'enernueckuii koxg u ero cpoiictBa. Tpanckpumnuus — Matpuunblii cuHTe3 PHK. Tpancmsuus — OuocunTte3 Oenka.
KoaupoBanue aMmuHOKUCIOT. Posib ppubocoM B OmocuHTE3€ O emka

4.5

Heknetounsie popmbl xku3Hu — Bupychl. Mctopust otkpeitus Bupycos (/.M. MBanoBckuii). OcOOEHHOCTH CTPOEHUS U
KHU3HEJESATETbHOCTH BUPYCOB. bakrepuodaru. bone3nu pacTeHui, )KMBOTHBIX M YEJIOBEKA, BBI3bIBAEMBbIC BHPYCAMHU.
Bupyc mmmyHnoneduuura uvenoBeka (BUY) — Boz6ymurtens CIIMa. Ilpodunaktuka pacmpocTpaHeHHs BUPYCHBIX
3aboneBaHui

PasmuoxeHue u HUHAUBUAYAJIBbHOC Pa3BUTHC OPIraHU3MOB

5.1

Kierounplii MK, WM KU3HEHHBIM 1UKI KieTku. MHTepdaza m muto3. Ilpomeccel, mpoTekaromue B uHTEpdase.
Pennukamus — peaxknus matpuuHoro cuHte3a JIHK. Crpoenme xpomocoM. XpoOMOCOMHBIH Ha0Op — KapUOTHIIL.
JIMIUIONIHBI M TamjIoOuAHBIA XpPOMOCOMHBbIE HaOOpbl. XpomaTuibl. lLluTojmoruueckne OCHOBBI Pa3MHOXKEHUS H
WHJIUBUyaJIbHOI'O PAa3BUTHUS OPraHU3MOB.

Jenenne xnetkn — muto3. Craauu muto3a. IIponeccsl, npoucxonsipe Ha pa3HbIX CTaAusAX MUTO3a. brosornuecknii
CMBICJI MUTO3a

5.2

@opMbl pa3sMHOXKEHHs OpPraHM3MOB: Oecrosoe U mojoBoe. Buuael 0ecnoiaoro pasMHOXKEHUS: JAEICHHE HAaJABOE,
IIOYKOBAHME OJHO- W MHOTOKJETOYHBIX, CIHOpooOpa3oBaHME, BEreTaTUBHOE pa3MHOXKeHHe. VIcKycCTBeHHOe




KJIOHUPOBAHWE OPraHMu3MOB, €I'0 SHAYCHUEC IJI CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHUE, €T0 OTIMYHS OT OECIOJIOTO.
Meiioz. Craguu wmenoza. Ilpoueccel, mpoucxomsdume Ha cTaausx Meiosza. [loBemeHme xpomocoM B Meio3se.
Kpoccunrosep. buonornueckuii CMbICII M 3HaUE€HHUE ME03a

5.4

I'amerorenes — mporecc 00pa30BaHMs IOJOBBIX KJIETOK Yy JKUBOTHBIX. [l0o/OBBIE *enne3bl: CEMEHHUKH U SUYHMKH.
OOpa3zoBaHue M pa3BUTHE IOJOBBIX KJIETOK — ramer (CIepMaTo30MJ, SHIEKIEeTKa) — CIIEpMAaTOreHe3 M OOrEHE3.
OcobeHHOCTH CTPOeHMsI SIHIEKIIETOK U criepMaTo3ouoB. Omnogorsopenue. IlapreHorenes

5.5

WupuBuayanbHOE pa3BuTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (AMOpUOreHe3). DTanbl SMOPUOHAIBHOTO PAa3BUTHUS
y TI03BOHOYHBIX JKMBOTHBIX: JpOOJICHHE, TacTpyJsuusi, opraHorenes. IlocTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIILHOTO PAa3BUTHUS: MPSIMOE, HENnpsMoe (JIMYMHOYHOE). BiusHME cpenbl Ha pa3BUTHE OpPraHU3MOB;
(hakTOpBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3sutre pactennil. OHTOreHe3 IBETKOBOI'0 PACTEHHMSI: CTPOCHUE CEMEHH, CTaJINU Pa3BUTHSI

HaCJIe,Z[CTBeHHOCTL U UBMCHYHUBOCTL OPraHnu3MoOB

6.1

[IpenMer u 3amaum reHeTHKH. VcTopusi pa3BUTHS T'€HETHKH. BKiax pOCCHHCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHETHKU. MeToapl TeHETUKH (THOPUAOJOTHYECKUN, IUTOTEHETHYECKUN, MOJEKYJISIpHO-TeHeTHuYeckuii). OCHOBHBIC
TEHETUYECKU e MOHATHS. [ eHeTnYecKasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaxX CKpEIMBaHUI

6.2

3aKOHOMEPHOCTH HAacJeIOBaHMs NPH3HAKOB, ycTaHOBIEHHbIE [. Menzaenem. MoHOrnOpuaHOe cKpenmBaHue. 3aKoH
enrHo00pa3usl rudpuaoB nepBoro nokosieHus. [IpaBuno qoMuHMpoBaHUS. 3aKOH paclIelIeHus NMpu3HakoB. ['umoresa
9uCTOTHI raMeT. [1ojiHOe B HemonHoe AOMUHHPOBAHUC.

JuruOpupHoe CKpelyBaHHE. 3aKOH HE3aBHCHMOIO HACIEAOBaHMs IPU3HAKOB. L[uToreHerMueckue OCHOBBI
JUTUOPUIHOTO CKPENIMBaHMA. AHaIM3MpYOIlee CKpemuBaHue. Vcnonp30BaHNe aHAIM3HPYIOIIETO CKPEIIMBAHUS IS
OIpeJieIeHNs] FeHOTUIIa 0co0u

6.3

CuemienHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cuersieHHOMY HacjienoBaHUIO reHoB. Hapymienue
CLIENJICHUS TEHOB B Pe3yJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPHsI HACIIEACTBEHHOCTH. | eHeThyeckue KapThl.




l'enetuka moma. XpOMOCOMHOE OIpeAesieHue MmoJjia. AyTOCOMBI M TMOJOBBIE XpOMOCOMBI. ['OoMorametrHole u
IeTeporaMEeTHbIC OPraHUu3MEbI. HaCJIGI[OBaHI/Ie IMPU3HAKOB, CICIIJICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BuIBI M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACIEIACTBEHHas. Ponb cpenbl B HEHACIEACTBEHHOU
N3MEHYMBOCTH. XapaKTEepUCTUKAa MOJU(PUKAIIMOHHON HM3MEHUYMBOCTH. BapmanuoHHBIH pAq M BapuallMOHHAs KpUBasil.
Hopma peakiuum mnpusHaka. KoiaudecTBeHHble M KauyeCTBEHHbIE IPU3HAKM M HMX Hopma peakuuu. CBONCTBa
MOAM(UKALMOHH O N3MEHYUBOCTU

6.5

HacnencrBeHHas, WM reHOTUNMYECKasi, U3MEeHUYNBOCTh. KoMOMHATHBHAs W3MEHYMBOCTh. Melio3 U 10JIOBOI Iporecc —
OCHOBAa KOMOMHATMBHOW W3MEHYMBOCTH. MyTanuoHHas U3MEHYUBOCTb. Kiaccudukanus MyTalui: TEHHBbIE
XpOMOCOMHBIE, TeHOMHbIEe. YacToTa M npuuuHbl MyTauuil. MyTtareHHble (akTopbl. 3aKOH IOMOJOTHYECKHX DPSIOB B
HacneAcTBeHHoM n3Menunsoctu H.M. BaBunosa

6.6

I'eneruka venoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/Abl T€HETUKH YEIOBEKA: I'€HEaJOrM4YeCKUi, OJM3HEIOBbIH,
IUTOTCHETUYECKUM, OHOXMMHYECKUH, MOJICKYJIpHO-TeHeTHYeCKuid. COBpPEMEHHOE  OIpeAeiiecHHe  TeHOTHIA:
MOJTHOT€HOMHOE CEKBEHHpPOBAHUE, T€HOTHUNHpOBaHHE, B TOM uucie ¢ nomombto [II[P-ananu3a. HacnencrBeHHbie
3a00JIcBaHUsl YEJOBEKA: TI'CHHBIC OOJIe3HW, OOJIE3HW C HACICACTBEHHOM MPEApacloNoXEeHHOCThIO, XPOMOCOMHBIC
O0onesnn. CoMaTHyecKMe MW TEHEPAaTUBHBIC MyTaluWH. [IpUHIMIBI 370pOBOrO oOpa3a >KM3HU, JHATHOCTHKH,
npopUIaKTHKH W JICYEHUS TEHETHYECKHMX Oone3Her. MenuKo-reHeTHYeckoe KOHCYJIbTHPOBAHHE. 3HAUYCHHE
MEIUIIMHCKON TeHETHKHU B MPEAOTBPAIEHUH U JICYEHUN I'eHETUYECKUX 3a00JIEBaHUI YeI0BeKa

Cenexuust oprann3MoB. OCHOBBI OMOTEXHOIOTUH

7.1

Cenexuus Kak Hayka M IIpolecc. 3apoKIEHUe celeKkuuu U goMectukanus. Yuenue H.M. BaBunoBa o neHrpax
MIPOMCXOXKJEHUSI U MHOrooOpasusi KyJbTYpHbIX pacTeHHil. LIeHTpbl IpOMCXOXAEHMs OMAIIHUX >KUBOTHBIX. Copr,
110pOJ1a, ITAMM

7.2

CoBpeMeHHbIE METO/Ibl CelleKIIMU. MaccoBbIi U MHIAMBUIyaJIbHbIH OTOOPBI B CENEKIIMHM PACTEHUN U )KUBOTHBIX. O1leHKa
9KCTepbepa. biu3kopoincTBeHHOE cKpemBaHue — UHOpuauHr. Yucras mmHusa. CKpelMBaHME YHUCTBIX JIMHHM.
I'eteposuc, umm rubpuanas cuna. HeponcTtBeHHoe ckpemmBanue — aytopuauHr. OtnanéHHas rubpunmsanus u eé
ycrexu. VICKyCCTBEHHBI MyTareHe3 M IOJyYEHUE MOIMIIONI0B. JIOCTM)KEHHsI CENEKIIMM PacTEeHUM, KMBOTHBIX W




MHKPOOPraHNU3MOB

7.3

buorexHomoruss kak OTpacib MPOWU3BOIACTBA. ['€HHas WHXKeHepusl. OTambl co3nanus pexkomOmHanTHOW JIHK m
TpaHCreHHBbIX oprann3MoB. Knerounas nnxxenepus. Kierounsie KyJbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOXKEHHUE PACTECHUM.
KiionupoBanue BBICOKONPOIYKTUBHBIX CEIHCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTMUECKHE U 3TUYECKHUE MPOOIEMBI.
I'MO — reneTrdecku MOIUGUITMPOBAHHBIC OPraHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

DBOJIIOIIMOHHAS OUOJIOT U

1.1

DBOIIIOIIMOHHAS TEOPUS U €€ MEeCTO B OMOJIOTHH.

CeuperenncTBa H>BOMIOLMH. IlalleoHTONOrHYECKUe: IMOCIEAOBATEIHHOCTh MOSBJIEHHS BHJOB B IMAJCOHTOIOTMYECKOM
JIETONHCH, TiepexonHbie (Gopmbl. buoreorpadguueckue: cXoacTBo W pasnudue ¢ayH U (QJop MaTEPUKOB U OCTPOBOB.
DOMOpPHUOIOrHYeCcKHe: CXOJCTBA M Pa3IU4Hsi IMOPHOHOB pa3HBIX BHUJIOB IMO3BOHOYHBIX. CpaBHUTEIHEHO-aHATOMHYECKHUE:
TOMOJIOTHYHBIC, AHAJIOTMYHBIE, PYAUMEHTApHBIC OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUECKHE: CXOJICTBO
MEXaHU3MOB HACJICACTBEHHOCTH M OCHOBHBIX METa0O0JIMYECKUX MYTEH y BCEX OpraHu3MOB

1.2

OpomonnonHas Teopus Y. JlapBuna. [Ipeqnocbuiku BO3SHUKHOBEHUS JapBUHU3MA. [[BHXKYIIME CUIIBI SBOJIIOLIMUA BHUIOB
no JapBuHy (M30BITOYHOE PAa3MHOXKEHHE MPU OTPAHHMYEHHOCTH PECYpCOB, HEolpeAeaEHHass U3MEHYHBOCTh, OOprOa 3a
CYIIIECTBOBaHUE, €CTECTBEHHBIA OTOOP)

1.3

Cunretnueckas Teopus sBomonuu (CTD) u ocHOBHEIE €€ mosiokeHusi. MukpoasBostorus. [lomymnsius kak equHuIa BU1a

U DBOJIIOLIUH




1.4

JBmwxymme cuibl ((akTopsl) SBOIIONMH BUAOB B MpUpoAe. MyTallMOHHBIA MpoIiecc 1 KOMOMHATUBHAS U3MEHYUBOCTD.
[TonynsmoHHBIe BOJNHBI U Apeld TeHoB. M3omsamus u murpanus. EcTecTBeHHBI OTOOp — HamNpaBISIOIIUN (aKTop
sBoJIOIIMU. DOPMBI €CTECTBEHHOT'O 0TOODA.

ITprcnoco6IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJOLMU. [Ipumeps! npucnocodieHuil y opranu3MoB. ApoMopQ o3l
Y UAMO0AJaNTalUN.

Bun u Bunoo6pazopanue. Kputepun suaa. OcHoBHbIE (hOpPMBI BHI000pa30BaHus: reorpaduyeckoe, SK0J0rHuecKoe

1.5

MaKpOSBOJ'IIOHI/IH. CDOpMI)I OBOJIFOIIN U (l)I/IJ'IeTI/I‘IeCKaH, JAUBCPIreHTHAsl, KOHBCPIrCHTHAsA, IapaJlJICJIbHAs. H606paTI/IMOCTB
9BOJOIIMH

Bo3HuukHOBEHME U PAa3BUTHUC )XM3HU HaA 3emie

2.1

JloHayuHbIe IPECTABJICHUS O 3aPOXKAEHUM KU3HU. HayuHble TMIIOTE3pl BOSHUKHOBEHUS KU3HU Ha 3eMiie: abuoreHes u
naHcrepMus. XUMHUYECKas SBOJIIOLMS. OKCIEPUMEHTAJIbHOE MOATBEP)KICHHE XUMHUYECKOW 3Bomtouuu. HadambHble
sTamnbl Ouonoruueckoit ’pomouuu. ['mnoreza PHK-mupa. IlepBrie kinetku u ux spomonus. @opMUpoBaHHE OCHOBHBIX

rpymniIl )XKUBbIX OPraHnu3MOB

2.2

PaszBuTHe xu3HM Ha 3emuie o 3pam U nepuoaam. Katapxeil. Apxeiickas u nmporepo3oiickas 3pbl. [laneo3oiickas apa u eé
Nepuosbl: KeMOPUICKUI, OPIOBUKCKUN, CUITYpUNCKUN, 1€BOHCKUN, KAMEHHOYTOJIbHBIH, TepMckuil. Me3o3oiickas 3pa u
€€ MepuoIbl: TPUACOBBIM, FOPCKHI, METOBOM.

KailiHozolickasgs spa u €€ mepuoibl: MaJeOr€HOBBIM, HEOrE€HOBBIM, AHTPOINOIEHOBBIM. XapaKTepUCTHKa KJIMMaTa M
reosIornyeckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLIUU PACTUTEIBLHOIO U KUBOTHOTO MUpa. ApoMOop(03bl Y pacTeHUN
1 KMBOTHBIX. [losiBI€HME, pacliBET U BBIMUPAHUE T'PYII )KUBBIX OPraHU3MOB

2.3

Cucrema OPraHu4YcCKOro Mupa Kak OTpaXCHUC 5BOJIFOLUUA. OCHOBHBIE CHCTEMAaTHYECKHUE I'pyIiIibl OPraHu3MOB

24

OBOMIONMS YelOoBeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuTHe npencTaBlieHUH O HMPOUCXOXKJIEHUHM ueroBeka. MeTojbl
U3y4YeHUs aHTpororeHesa. CxoaCcTBa U Pa3IMyus 4eJOBEKa U )KUBOTHBIX. CHCTEMAaTHYECKOe MOJI0KEHUE YEI0BeKa.

JlBrxyume cuibl (hakTopbl) aHTponoreHesa. HacnencrseHHass N3MEHYMBOCTh U €CTECTBEHHBINM 0TO0p. OOI1ecTBEHHBIN




o0pa3 KU3HH, U3TOTOBJIEHUE OPYIUN TPy/Ja, MBIILJICHUE, PeUb

OCHOBHBIE CTaIMM W BETBU HBOJIIOIIMM 4YEJIOBEKAa: aBCTPAJONUTEKH, YenoBek ymenslid, YenmoBek NpIMOXOIAIIUM,

2.5 Yenosek HeaHaepTaibckuid, YenoBek pazyMHbld. HaXxonku MCKOMAaeMbIX OCTaHKOB, BpEMs CYILECTBOBaHHS, 00JacTb
pacrpocTpaHeHusl, 00bEM TOJIOBHOT0 MO3ra, 00pa3 KU3HU, OPYIHUS
Yenoseueckue pacbl. OcHOBHbIE OonblIMe  packl:  €BpomneouaHas  (eBpasuiickas), HErpo-aBCTpaJIOWHAs
2.6 (9KBaTOpHaNbHASL), MOHIOJIOMJAHAs  (a3uaTcKo-aMepuKaHCKas). UepTsl NPUCHOCOONEHHOCTH  IpeAcTaBUTENeH
YeJI0BEYECKUX pac K yCIOBUAM CyliecTBoBaHMs. EnnHcTBO uenoBeueckux pac. Kputuka pacuzma
3 OpraHu3Mel U OKpy>Karonias cpena
31 OKosoruss Kak Hayka. 3aJaud M pa3fesbl 3KOJOTMU. MeETonbl SKOJIOIMYECKHX MCCIEAOBAHUM. OKOJOIMYECKOe
' MupoBo33peHne. Cpeabl 0OUTaHUSI OPraHU3MOB: BOAHAsI, HA3€MHO-BO3/IyIIIHAS, [I0YBEHHAs, BHYTPUOPraHU3MEHHas
39 Oxonoruueckue gaxropsl. Knaccuduxaims skonornyeckux (GakTopoB: abHoTHYECKHEe, OMOTUYECKHE U aHTPOIOT€HHBIE.
' JleiicTBre sKONOrNYecKuX (pakToOpoB Ha OPraHU3MbI
33 Abuornueckue (pakToOphl: CBET, TeMIlepaTypa, BiaxxHocTb. Poronepuoausm. Ilpucnocobienns opraHu3MoB K 1€ CTBHU IO
abnornueckux (axkropos. buonornueckue puTMbl
buotnueckue daktopsl. Bunbl OMOTHUECKUX B3aUMOCHCTBUN: KOHKYPEHLIUS, XUITHUYECTBO, MapasuTU3M, MYTyaJlu3M,
3.4 KOMMEHCAJIU3M  (HaxJICOHMYECTBO, KBapTUPAHTCTBO), aMEHCAJM3M, HelTpanmu3Mm. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBUH JUJIS CYIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
35 OKOJOTMYECKUE XapaKTEepPUCTUKU Mmomnyyisauuu. OCHOBHBIE I0Ka3aTeNd MONYJSALUU: YHUCJIEHHOCTb, IIJIOTHOCTD,
' POXKIaEMOCTb, CMEPTHOCTB, IPUPOCT, MUrpanus. JJMHaAMMKa YUCIEHHOCTH NOMYJISIMY U €€ PEeryssuus
4. Coo0b11ecTBa 1 3K0JIOrHYeCKUe CHCTEMBI
41 Coo0mrecTBO oprann3MoB — O6uoreHo3. CTpyKTypbl OUOIleHO3a: BUIOBAs, TPOCTPAHCTBEHHASA, Tpoduueckas (MmuIeBas).

Bunei-nomuuantel. CBA3U B OMOIIEHO3€E




4.2

Okonoruueckue cucremsl (9kocuctemsl). [loHaTne 06 skocucreme u OuoreoreHoze. PYHKIMOHATIBHBIE KOMIIOHEHTHI
DKOCUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, pPEAyLEHTh.. KpyroBopor BEIIECTB M IIOTOK DJHEPrMU B DKOCHUCTEME.
Tpoduueckue (muuieBbie) ypoBHH 3KocucTeMbl. [IumeBsie menu u cetu. OCHOBHBIE MMOKA3aTENN YKOCUCTEMBI: OHomacca,
IPOAYKIHA. DKOJIOTMYECKHE MUPAMUbl: MPOAYKIIUH, YUCIEHHOCTH, Ornomacchel. CBOMCTBA SKOCHCTEM: yCTOHYMBOCTD,
camoperynanus, passutue. Cykieccus

4.3

[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMA XBOMHOIO UM LI POKOJIMCTBEHHOIO Jieca.
AHTpPOIIOreHHbIE IKOCHUCTEMBI. ArposKocucTeMbl. YpOoskocucTeMbl. buonornyeckoe M XO034HCTBEHHOE 3HaveHHE
arpo3KOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak pakTop ycrohuuBocTu skocucreM. CoxpaHeHre O1M0JIOTHYECKOro pa3Hooopasus Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocepsl. JKupoe BemecTBo U ero QyHKIUH.
Ocobennoctu Ouocdepsl Kak riaodambHON IKOCHUCTEMBI. JMHaMu4eckoe paBHOBecHE W oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoThI BemecTB U OMOr€OXMMHUYECKUE [IUKITBI 3JIEMEHTOB (yriiepoa, a3ora). 30HanbHOCTh Onocdepsl. OCHOBHbBIE
OMOMBI CYIIH

4.5

YenoseuecTBo B Onocdepe 3emmn. AHTpONOreHHbie U3MeHeHus B onocdepe. ['1odampHbIe 2KOIOTHYECKUE TTPOOTEMBI.
OcHOBa paIMOHAJILHOTO YIPABJICHHS MTPUPOIHBIMU PECypcaMH U MX HCIOJIb30BaHUe. J{OCTHKEeHUsT OMOIOrMH M OXpaHa

IIPUPOABI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

1.ITaceunuk B.B.,Cymaroxun C.B.-buonorus 10 knacc-Mockaa.
«IIpocBemenne».2024
2. [Naceunuk B.B.,Cymaroxun C.B.-buonorus 11 xnacc-Mocksa.

«IIpocsemienner».2024

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. buonorus. PykoBoacTBo k npaktuueckuM 3ansatusm. [log pexn. B.
B.Mapkusnoii. - M.: 2010

2. Hapsun Y. Counnenus, 1.3. - M.: 1939 JlapBun Y.
[Ipoucxoxnenune BunoB. - M.: 2006

3. KoObutisiackuii, Bukrop Anosmmonosud. @unocodust SKOJIOTHH.
Kpatkuii kypc: YuebHoe mocobue ajis By3oB. - M.: 2010

4. Opnosa 3. A. Uctopust aHTpOMOJIOTMYECKUX YUCHUN. Y ueOHUK
17151 By30B.- M.: 2010

5. Tlexos A. Il. buonorus, reneruka u napasutojorus. - M.: 2010
YeoObmmues H. B., 'punesa I'. I'. buonorus. - M.: 2010

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

http:/biology.asvu.ru/- Best Ouomorus. CoBpeMeHHast OMoJIorusi, CTaThH,

HOBOCTH, OMOIMOTEKA.

http://window.edu.ru/window/- €TMHOE OKHO JIOCTYIIa K 06paBOBaTeJILHBIM

pecypcam MHTEpHET 110 OMoIoruu

http://www:.5ballov.ru/test- TECT 1711 AOUTYPUEHTOB MO BCEMY IIKOJIBHOMY

Kypcy OMOJIOTHH.


http://biology.asvu.ru/
http://window.edu.ru/window/
http://www.5ballov.ru/test

http://www.vspu.ac.ru/deold/bio/bio.htm- TeTeKOMMYHUKAITMOHHBIE BUK -

TOPUHBI 110 OMOJIOTMH - DKOJIOTUU Ha cepBepe BopoHekckoro
YHUBEPCUTETA.

http://college.ru/biology/- Bruosiorust B OTKpbeiTOM KoJuiemxe. CailT co-

JCPXKHUT JICKTPOHHBINA ydeOHHK 110 Onosoruu, On-lineTectel.

http://www.informika.ru/text/database/biology/- DIEKTPOHHBIN YUEOHUK,

OompIol criucok MHTepHET-pecypcoB.

http://www.rdb.or.id/- KaTanor ncuye3aromux 1 peIKux NepHaThIX FOro-

BOCTOUHOU A3uu. M300pakeHus NTUII KaX0T0 BU/Ia U KPaTKHE
CBEJICHUSI O HUX: MpeJIIoiaraemMasi Y4uCcJI€HHOCTh U pacipeieieHUe 1o
CTpaHaMm peruoHa.

http://www.informika.m/text/inftec*edu/edujava/biology/- OeCILIaTHBIE

oOyyJarolue nporpaMMbl o OMOJIOTUH.

http://nrc.edu.ru/est/r4/- GMONIOTHYECKAs KapTUHA MUpa. Pa3ien koMmbio-

TEPHOro yueOHUKa, pa3paboTaHHOro B MockoBckoM ['ocyaapcTBEeHHOM
OTKpBITOM YHUBEPCUTETE.

http:/nature.ok.ru/- Peikue u ncuesaronye )KuBoTHbIe Poccun (mpoekT

Oxonoruyeckoro neatpa MI'Y um M.B. JlomoHocoBa)

http://www.kozlenkoa.narod.ru/- JIJ1s1 T€X, KTO YYUTCS CaM U YYUT JAPYTHUX;

OYHO U TUCTAHIMOHHO, OMOJIOTHH, XUMHUH, APYTUM
npeameram.Ww.school-

city.by/index.php?option=com_weblinks&catid=64&Itemid=88 -
onosorus B BOIIpOCax U OTBCTAX.

http:/chashnikil.narod.ru/uchutil45.htm- KaTanor ccbuiok Ha 0Opa3oBa-
TeJbHbIE pecypchl MHTepHeTa 1o pa3aeny "buonorus'.

http://Awww.bril2002.narod.ru/biology.html- BroJIorus s MKOIFHUKOB.

Kpatkasi, koMnakTHasi, HO JOCTaTOYHO MOAPOOHast HH(OpPMAITHS 10
pasznenam: O61mas 6uonorus, boranuka, 3oomorus, Yenosek.

http://ic.krasu.ru/pages/test/005.html-TECTHI IT0 OMOJIOTHH.



http://www.vspu.ac.ru/deold/bio/bio.htm
http://college.ru/biology/
http://www.informika.ru/text/database/biology/
http://www.rdb.or.id/
http://www.informika.m/text/inftec%5eedu/edujava/biology/
http://nrc.edu.ru/est/r4/
http://nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://chashniki1.narod.ru/uchutil45.htm
http://www.bril2002.narod.ru/biology.html
http://ic.krasu.ru/pages/test/005.html
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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma Mo XMMUK HA YPOBHE OCHOBHOT'O OOIIEro 00pa3zoBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOTpaMMbl  OCHOBHOTO  00ImIero oOpa3oBaHus,
npeactaBieHHbix B @I'OC OO0, a Takke Ha OCHOBe (eaepalibHOU
paboueil mporpaMMbl BOCIIUTaHUSL M ¢ YYETOM KOHIICTIUU MPENOJaBaHUs
yueOHOro mpeamera «XuMus» B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoit @enepaunu.

[Iporpamma 1o XuMHM [a€T TpPEACTaBICHHE O LENAX, OO0IIeH
cTpatreru  OOy4YeHHUs, BOCHHUTAaHUSA W  Pa3BUTUSA  OOydYarOIIUXCS
CpelcTBaMHM  Y4yeOHOro TpeaMera, yCTaHaBIMBaeT  00s3aTeIbHOE
NpeIMETHOE CoJiepKaHue, MpeaycMaTpUBaeT paclpe/ieieHUe €ro 1o
KJlaccaM U CTPYKTYpHpOBaHUE MO pasjieslaM U TeMaM MNpOorpaMMbl IO
XUMUU, ONpeeNsieT KOJIMUYECTBEHHbIE U KaueCTBEHHBIC XapaKTEPUCTUKU
coJlepKaHus, PEKOMEHAYEMYIO MOCJEeI0BATENIbHOCTh U3YUEHUSI XUMUU C
y4éTOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKHU
y4eOHOro mpollecca, BO3pPACTHBIX OCOOEHHOCTEH  OOydarommxcs,
oTnpejieNsieT BO3MOXKHOCTH TMpeaMeTa i pealu3aluid TpeOOoBaHUU K
pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeNbHOW MpPOTpaMMbI Ha
YpOBHE OCHOBHOTO o001ero oOpa3oBaHus, a Takke TpeOOBaHUN K
pe3yibpTataM 00y4YeHHs XMMHUU Ha YPOBHE IeJIed M3y4YeHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4EOHO-TI03HABATEIILHON JEATEIHLHOCTH 00yUaronerocs
110 OCBOEHUIO Y4€OHOTO COJIepKAHUSI.

3HaHME€  XUMUU  CIYXKUT  OCHOBOM 1t (OpMHUpOBaHUSA
MUPOBO33PEHUSI O00YUYaIOIIETOoCs, €ro MpeACTaBICHUl O MaTepHalbHOM
€AMHCTBE MHpa, BAXHYIO pOJb UIrpaloT GOpMHUpPYEMbIE XUMHUEH
NPEJICTABIICHUsT O B3aUMOIPEBPAIIECHUAX OHHEPrUU M 00 DSBOJIOLUHU
BEIIECTB B TNPUpPOJAE, O MYyTAX pelieHus TrI00adbHBIX MTpodsiem
YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETUUYECKOU,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEW [IJIi CaMOpPa3BUTHUSL U
dbopmMupoBaHus KyJbTYphl JHYHOCTH, €€ oOmer u (QyHKIIMOHATBLHON
IPaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHWE MBIIUICHHS M TBOPYECKHUX
CIIoCcOOHOCTEH O00y4YaromuXCsi, HABBIKOB MX CAMOCTOSITENILHOU Y4eOHOU
NEATENIbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEI0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B MOBCEIHEBHOM KM3HU, TaK U B MPOohecCHOHATBHOM
NEeATEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBacT
OCHOBBI IIEJIOCTHOTO B3IUIsSiIa HA €AUMHCTBO MPHUPOJbI U YEIOBEKa,
SBIIIETCSI OTBETCTBEHHBIM J3TanmloM B (OPMHUPOBAHUHM E€CTECTBEHHO-
Hay4YHOW rpaMOTHOCTH 00YyYarOIINXCS;

crocoOcTBYeT (OPMUPOBAHHIO I[IEHHOCTHOTO  OTHOLIEHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOI
BKJIaJ] B 9KOJOTHYecKoe o0pa3oBaHue 00yqaromuxcsl.

JlanHbie HampaBieHHssT B OOYYCHHH XUMHUU OOCCIECYHBAIOTCS
cneuu@uKor coaepxkaHusg Yy4yeOHOro MpeaMeTa, KOTOPBIA SIBISETCS
MeJarOrMIeCKy aIalITHPOBAHHBIM OTpaXeHUEM 0a30BOI HAYKH XUMHH Ha
OINpeeIEHHOM 3Tane €€ pa3BUTHSL.



Kypc xumuum Ha ypoBHE OCHOBHOTO o0OIIero o00pa3oBaHUs
OPUEHTHPOBAH Ha OCBOCHUE OOYYAIOIIUMUCS CUCTEMbI MEPBOHAYATBHBIX
MOHSATUNM XUMHUHU, OCHOB HEOPraHWYECKOM XUMHUU U HEKOTOPHIX
OTJIEJIbHBIX 3HAYUMBIX MMOHATUN OPraHUuYeCKOU XUMHUH.

CtpykTypa coiepkaHus NporpaMMbl [0 XUMUU cPOpMUpOBaHA Ha
OCHOBE CHUCTEeMHOro mnoaxona Kk e€ wu3ydyenHuto. CopepxaHue
CKJIQJIbIBACTCSI W3 CHUCTEMbl TIOHSATUA O XUMHUYECKOM DJJIEMEHTE H
BEIIECTBE W CHUCTEMbl MOHATUA O XuMHUueckor peakuuu. O06e >TU
CHUCTEMbI CTPYKTYPHO OPraHU30BaHBI MO MPUHIIMIY MOCJIEI0BATEIHHOTO
pPa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEACTaBICHUN pa3zHOTO
YPOBHS:

—  aTOMHO-MOJICKYJISIPHOTO  y4Y€HHSI  KaK  OCHOBBI  BCETO
€CTeCTBO3HAHUS,

— llepuonnueckoro 3akona JI. M. MeHneneeBa kak OCHOBHOTO
3aKOHA XUMUH;

— YUEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TPEACTaBICHUN 00 AJIECKTPOTUTHYCCKON TUCCOIUAIINKN BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCS Ha OCHOBE AMITUPUUECKHU
MOJIYYEHHBIX M OCMBICJIICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIIEIOBATEIHHO
OT OJIHOTO YpPOBHS K JPYrOMY, BBIMOJHSS (PYHKIIMA OOBICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXXHOCTEHM MPAKTUYECKOTO
MPUMEHCHHUS ¥ TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHue mporpaMmbl MO XMMHH CIOCOOCTBYET (POPMHUPOBAHUIO
NPEACTABICHUS O XUMHUUYECKON COCTaBISAIONIEN HAyYHOU KapTHHBI MUpPa B
JIOTUKE €€ CHCTEMHOM MPUPObI, [IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY
3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHne XUMUU TPOUCXOIUT C
NPUBJICYCHUEM 3HAHUW W3 paHee M3YyUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kinacey.

[Tpy u3yuyeHun XUMHUHM TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHYECKOM HAyKM Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS,
NPAKTUYECKON NIESITEbHOCTH YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOM  KyJIbTyphl. 3amada y4eOHOro TMpeAMeTa COCTOUT B
(bOpMHUPOBAaHUU CUCTEMBl XMMHYECKUX 3HAHUN — BaKHEHIINX (aKTOB,
NOHSATUM, 3aKOHOB M  TEOPETHYECKUX  IOJIOKEHUM, JTOCTYIHBIX
00001IeHniT  MUPOBO33PEHYECKOTO  XapakTepa, fA3bIKa HAayKH, B
MPUOOIIEHNN K HayYHBIM METOJaM IMO3HAHUS TPU U3yYEHUU BEIIECTB U
XUMHYECKUX pPEaKiui, B (POPMUPOBAHUU U PA3BUTUU IMO3HABATEIHHBIX
YMEHUH W HX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIHHOW W Y4eOHO-
MCCJIEIOBATEILCKONW JESATEIBHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO
oOparieHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM JKU3HM.

[Tpu u3yueHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs
BAKHOE 3HAYEHHUE MPUOOPENN TaKue 1EeH, KaK:

— (hopMHUpOBaHNE WHTEIUICKTYAIbHO PA3BUTON JTUYHOCTH, TOTOBOM K
CcaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHSITHUIO
peleHnid, CrnocoOHOM ananTHUPOBAThCS K OBICTPO  MEHSAIOUIUMCS
YCJIOBUSIM KU3HU;

— HANpaBJIEHHOCTh OOYYEHHUS Ha CHUCTEMATUYECKOE MNPHUOOIIEeHUE
o0ydJaromuxcs K CaMOCTOATENbHOW I[O3HABAaTEIbHOU JEsTEIbHOCTH,
Hay4YHbIM METOJIaM MO3HaHUA, (POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUH;



— oOecrieueHHE YCIOBUHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO
0oOy4JarolmuUMHCsl OMbITa PA3HOOOPA3HOW JEATENbHOCTH, IO3HAHUS U
CaMOITO3HAHMS, KJIIOYEBBIX HABBIKOB  (KJIIOUEBBIX KOMIIETCHIUN),
MMEIONIUX  YHUBEPCAIbHOE  3HAYeHUE JUISl  pPa3IMYHBIX  BUIOB
NeSATeNIbHOCTH;

— (¢dopmupoBaHue oOmIeH (QYHKIIMOHATBHON U €CTeCTBEHHO-
HAay4YHOM T'PaMOTHOCTHU, B TOM YHCIEC YMEHHUH OOBSICHATh U OIEHUBATH
SIBJICHUSI OKPYXKAIOIIETO MHUPA, UCIOJIL3Ys 3HAHUS U OMBIT, TOJYyYCHHBIC
NPy HM3yYEHUHW XHMHH, TMPUMEHATh WX TMPU PEIICHHH TpoOIeM B
[IOBCETHEBHOM KU3HU U TPYAOBOU EATEIBHOCTH;

— (opMHUpOBaHUE Y OOYyYAIOUIUXCS TYMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUSI  IIEHHOCTH  XMMHUYECKMX 3HAHUW I8 BBIPAOOTKH
HKOJIOTMYECKH I€J€CO00pa3HOro TMOBeIEeHUs B OBITY W TPYIAOBOM
JESTENbHOCTH B IIEJIAX COXPAHEHHs] CBOETO 3/0POBbSl M OKpY’Karollen
IPUPOTHOM CPEJIbL;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIIO ¥ CaMOBOCIIMTAHMID  HAa  OCHOBE  YCBOCHUS
0O0IIIEYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npod s U HANPABJICHHOCTH JIaJIbHEHUIIIETO 00yUYEHUSI.

OO61iee 4nCIo YacoB, OTBEAEHHBIX ISl U3YUCHUSI XUMHUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaiseT 136 yacos: B 8 kiiacce — 68
yacoB (2 yaca B He/iel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIENIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XUMHUM B KHU3HM 4YelioBEeKa. XUMHUSA B
cucteMe Hayk. Tema wm BemectBa. DOU3NYECKHME CBOWCTBA BELIECTB.
ArperatHoe cocrosiHue BemiecTB. [loHsATHE O MeTOnax MO3HAHUS B
xumun. YucTeie BeniectBa u cMecu. CriocoObl pa3aeieHus CMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE dJIeMEHThl. CUMBOJIBI
XUMUYECKUX BJEeMEHTOB. I[IpocThie M CIIOXKHBIE BellecTBa. ATOMHO-
MOJICKYJISIDHOE YUEHUE.

Xumuueckas ¢opmysa. BalleHTHOCTP aTOMOB  XMMHUYECKHX
AJIEMEHTOB. 3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs
atomHass Macca. OTHOCHUTENIbHAsT MOJICKYJIsIpHast Macca. MaccoBasi 1071t
XUMHUYECKOTO 2JIEMEHTA B COSJIUHECHUH.

KonmnuectBo BemectBa. Monb. MonspHas macca. B3auMocssizb
KOJIMYECTBA, MAacChl M YUCIIa CTPYKTYPHBIX €IMHHI] BeriecTBa. PacuéTnl
o ¢popMysiaM XUMHUUECKUX COCTUHEHUH.

dusnyeckne U XUMUYECKHUE SIBIICHUsS. XUMHUYECKas Peakius u eé
MPU3HAKU. 3aKOH COXPAHEHUSI MACChl BEIIECTB. XMMUUYECKUE YPaBHCHHS.
Knaccupukanus XUMUYECKMX peaknui (COeAMHEHUs, Pa3I0XKECHHUS,
3aMeleHus, 0OMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW TOCYAOi, mpaBuiamMu paboOThl B
nabopatopun U npuémamum  oOpaimieHus ¢ Ja00OpaTOPHBIM
o0opyAOBaHUEM, U3YYEHHE U OMUCaHUE (PU3NYECKUX CBOWCTB 00pa3lioB
HEOpraHMYECKUX BEIECTB, HaOMoneHne pu3ndeckux (TUIaBlIeHHe BOCKA,
TasHHWE JIbJla, PACTUpPAHUE caxapa B CTYNKE, KUIEHWE U KOHJEHCAlus
BOAbI) W XUMHUYECKHX (TOpEHHE CBE€YM, MPOKAJIIMBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJICHCTBHUE Mejla C KUCJIOTOM) SIBJICHUH, HAOIIOIeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUS XUMUYECKUX PEaKIUi (pa3ioKeHHe
caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapwus,
paznoxenue ruapokcuna meau (ll1) mpu HarpeBaHuu, B3aMMOJICHCTBHUE
xenesza ¢ pactBopoMm cor Meau (1), n3ydeHue crocoOoB paszjencHus
CMeced: C TOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BBITAPUBAHUE,
TUCTHILISINSA, XpoMaTorpadusi, MpoBeIeHNE OYNCTKH MMOBAPEHHOMN COJIH,
HAONIOZICHWE W ONHWCAaHWE  Pe3yJbTAaTOB  NPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl, CO3JaHUE MOJeen
MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:xHeillue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3myxa. Kucnopoa — anemeHT u
pocTOe BelecTBO. HaxokaeHue Kuciopoja B mpupojae, Pu3nyeckue u
XxuMuyecknue cBoiicTBa (peakuun ropenus). Oxcuapl. [Ipumenenue
kucimopona. CrmocoObl TIONydeHHS KHCIOpOAa B JIAOOpaToOpuH W
npombiiieHHocTd.  KpyroBopor kucimopona B mnpupoae. O30H —
ajuIoTponHasi MogudUKaLUS KUCIOPOaa.

TennoBoit 3(p@ekr XUMHUUECKOW peakuuu, TEPMOXUMUUYECKUE
YpaBHEHHUSI, HK30- U SHIAOTEPMHUYECKHE peakuuu. TOomiuBo: yroip H
MeTaH. 3arps3HEHHE BO3JyXa, YCWUJEHHUE MapHUKOBOro 3(PdekTa,
pa3pylieHrue 030HOBOIO CIIOSI.



Bopopon — aneMenT u nmpocrtoe BemecTBo. Haxoxaenue Bogopoaa B
npupojie, GU3NYeCKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbL. Boma xak pactBoputenb. PacTBopsl.
HacebllieHHbIE M HEHACHIIIEHHBIE PACTBOPBL. PacCTBOPUMOCTH BEHIECTB B
BoJe. MaccoBas 1o BewiecTBa B pacTBOpPE. XMMHUYECKUE CBOWCTBA
BoJibl. OcHOBaHus. Ponb pacTBOpOB B MPUPOAE UM B KU3HU YEIOBEKA.
KpyroBopot Bonbl B npupoze. 3arpsa3HeHne NpupoaHbix Boa. Oxpana u
OYKCTKA IPUPOJHBIX BOJI.

Knaccudukanus  HEOPraHMYECKUX  COETUHEHMUM. Oxkcupl.
Knaccuduxarnus oxcumoB: cosieoOpasyromiue (OCHOBHBIE, KHCJIOTHEHIE,
ampotepHbie) ©  HecojeoOpasyroue. HoMeHknmatypa  OKCHIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lonydeHne OKCuIo0B.

OcHoBaHus. Knaccuduxanus OCHOBAHUN: ETOYU u
HepacTBOpuMbIe ocHOBaHMs. HomeHknaTtypa ocHoBanuii. dusznueckue u
XUMHUYECKHE CBOMCTBA OCHOBAaHUU. [lonyyeHrne OCHOBaHUM.

Kucnorel. Knaccudukarmuss xucinor. HomeHkimatypa KHCIIOT.
Du3NYECKUe U XUMUYECKHE CBOMCTBA KUCIIOT. Ps/1 aKkTUBHOCTH METAJIJIOB
H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkiartypa coneil. @u3n4eckue u XUMUYECKUE CBOMCTBA
coneu. [Tonydyenue conen.

l'enernyeckass  CBA3b  MEXKIAY  KJIacCaMM  HEOPTaHUYECKUX
COEeIMHEHUH.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPENECICHUE COAEPKaHUs KHUCIOpoJa B BO3AYXE,
noJiydeHue, coonupanue, pacro3HaBaHue U U3y4eHHE CBOMCTB KUCIOPOAa,
HAOJIIOICHNE B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHUA
BO3HMKHOBEHUSI M NpEKpalleHus TopeHus (mokapa), O3HAKOMJIEHUE C
oOpasaMu OKCHIOB U OINKMCAHUE MX CBOMCTB, MOJYy4YCHHE, COOMpaHUE,
pacrno3HaBaHUE€ W HM3yYEHUE  CBOMCTB  Bojopoja  (TopeHwue),
B3auMojieiicteue Boaopoga ¢ okcugom wmeau  (ll)  (Bo3moxkHO
UCIIOJIb30BaHUE BHUIEOMATepUasIoB), HaOIOeHHEe OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MoOib, HCCleNOBaHWE OCOOCHHOCTEH pacTBOpPEHUs
BEILIECTB C PA3JIMYHOW PAaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C
ONPECIIEHHON MacCOBOH noJen PacTBOPEHHOTO BEIIEeCTBA,
B3aUMOJICHCTBUE BOJIbI ¢ METa/UIaMU (HaTPUEM M KaJIbIIueM) (BO3MOKHO
HCIOJIb30BAHUE BUJIEOMATEPUAIIOB), UCCIIEI0BAHUE o0pas1oB
HEOPTaHWYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIIOICHNE N3MECHECHUS
OKpacKM HHAMKATOPOB B pPACTBOpPAX KHUCIOT M IIEJIOYEH, H3YUYCHHE
B3auMozenctBusl okcupa meau (l1) ¢ pacTtBopoM cepHOM KHCIOTHI,
KMCJIOT C  METaulaMH, peakUud  HEeUTpaIu3aluu, MOJIyYCHHUE
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO METaJIa JPYTUM U3
pacTBOpa COJIM, PEUICHHE OKCIHEPUMEHTAJbHBIX 3aJad 10 TEME
«BakHenIne Kiacchl HEOPTraHUYECKUX COCTUHECHUIN.

IHepuognueckuii 3akoH u [lepuognueckasi cucreMa XUMHUYECKHUX
iemenToB JI. M. MengeneeBa. CtpoeHue aToMoB. XUMHYECKasd
cBsA3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBble MOMBITKM  KJIacCU(PUKAIMKM XUMHYECKUX DJIEMEHTOB.
[lonsiTME 0  rpymmax  CXOAHBIX  3JEMEHTOB  (IIEJIOYHBIE U



IIEJI0YHO3EMENbHBIE METAJUIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yIoT aM(OTEPHbIE OKCUIBI U TUAPOKCHIBI.

Ilepuonnueckuin 3akoH. Ilepuommnueckas cucreMa XUMHYECKUX
anemeHToB J[. . Menneneesa. Koporkonepuonnas U JJIMHHOIIEPUOAHAS
dopmbr  [lepuogmyeckoit cuctembl XuMU4Yeckux osnemeHTtoB JI. U.
Menpeneesa. Ilepuonsl u rpymnnsl. @U3HYECKUH CMBICT IOPSAIKOBOIO
HOMEpa, HOMEPOB NIEPUOIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sAnep. M30Tonbl. DIEKTPOHBI.
CtpoeHue 53JIEKTPOHHBIX OOO0JOYEK aTOMOB IMEpBBIX 20 XUMHYECKUX
anemeHtoB  llepuonmueckon  cucremsl . M.  Menneneesa.
XapakTepUCTUKA XUMHUYECKOTO DJJIEMEHTa II0 €ro IOJIOKEHHUIO B
ITepnonnueckou cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs paJauyca aTOMOB XHMHYECKHX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAIUNIMYECKUX CBOWMCTB MO Irpynmnam 1
EPUOJIAM.

3nauenue llepmonnueckoro 3axkoHa u Ilepumoanueckoil CUCTEMBI
XUMHUYECKUX OJJIEMEHTOB ISl pa3BUTUS Hayku W mnpaktuku. [. .
MeHeneeB — y4E€HBIN U IPaKJaHUH.

Xumunueckas cBsi3b. KoBaneHTHas (MosisipHasi U HEMOJIAPHASI) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.
[Ipouieccl  okucieHuss W BoccTaHOBIeHUs.  OKUCIUTENUW U
BOCCTAHOBHTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHre oO0pa3loB  BEIIECTB METAUIOB W  HEMETaJlIOB,
B3aUMOJIEHCTBHE TUAPOKCUIA IIMHKA C pacTBOPAMH KHUCJIOT U IIEJIOYEH,
IPOBEJACHUE OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX  peakluil  (ropeHue, peakiuu  pa3joKeHHs,
COCTMHEHUS ).

Mescnpeomemmnuwie ceazu

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU W3YyUYEHHH XHUMHUH B 8
KJIACCe OCYILECTBISIETCSA Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHI, TaK W MOHATUW, SBISIOMIMXCS CHUCTEMHBIMH IS
OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TTOHATHUS: HAYYHBIA (DaKT, TMIIOTE3A,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, KIaCCHU(pUKALUS, TEePUOIUIHOCTD,
HaOOIeHNe, HKCIEPUMEHT, MOJAEIUPOBAaHUE, HU3MEPEHHE, MO/Elb,
SIBJICHHUE.

du3znka: MaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I,
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, DJJIEKTPUUYECKUN  3apsij,
BEIIECTBO, TeNo, OO0BEM, arperaTHOE€ COCTOSHHME BEIleCTBa, Tas,
(du3nUecKre BeIMUMHBI, €IMHUIIBI U3MEPEHUSI, KOCMOC, TIIAaHETHI, 3BE3IBI,
Comnnre.

buonorus: horocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTBI, TOPHBIE TTOPO/IHI,
IIOJIE3HBIE MCKOIAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKAs peaKus

[Tepuonnuecknit 3akoH. Ilepuonnueckass cuctemMa XUMHUYECKHX
anemeHToB [[. . MenneneeBa. CtpoeHre atoMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX IMEPHUOJOB,



Kanus, KalbLUs M HUX COCAUHCHHUM B COOTBETCTBHU C IIOJIOXKCHUEM
3JIEMEHTOB B lleproanyeckor cucTemMe U CTPOEHUEM UX aTOMOB.

Ctpoenne  BemecTBa: BHAbl  XMMHUYECKOW  CBSI3U. Wb
KPUCTAUIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBA3U.

Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB.
XUMHYECKUE CBOMCTBA BELIECTB, OTHOCAILIMXCSA K PA3JIMYHBIM Kjaccam
HEOPTraHUYECKUX COECAMHEHUM, TEHETUYECKAsl CBS3b HEOPraHUYECKHUX
BEIILIECTB.

Knaccuduxanus XuMU4ecKux peakiui Mo pa3iudHbIM MPU3HAKaAM
(10 yuCy M COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETUIOBOMY
¢ dekTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHUS] XUMHUYECKUX DJIEMEHTOB,
o oOpaTUMOCTH, MO YYACTHIO KaTaau3aTopa). IK30- U IHAOTCPMUUECKUE
peaKIuu, TEPMOXMMUYECKUE YPABHEHUS.

[TonsiTue o0 ckopoctn xuMUuYeckor peakiuu. I[loHstue 00
o0paTUMBIX W HEOOpPAaTUMBIX XUMHUYECKUX peakuusx. I[loHstue o
TOMOTEHHBIX M IreTeporeHHbIx peakuusax. [lonstue o karamuse. [lonarue
0 XUMHYECKOM paBHOBeCHH. DaKTOpbl, BIUAOIIME HA CKOPOCTh
XUMHUYECKOU PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OXHUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC pC€aKknuuny, BHCKTpOHHLIﬁ
OajlaHC  OKHMCJIHMTEJIbHO-BOCCTAHOBHUTEILHOM pCaKkuunm. CocraBnenue
ypaBHeHI/Iﬁ OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKIII/Iﬁ C

UCITOJIb30BAaHUEM METO/Ia JIIEKTPOHHOTO OanaHca.

Teopusi 2JIEKTPOIUTUUECKOM JAUCCOUMAIMU. DJICKTPOJUTHI U
HE3JIEKTPOJUTHL. KaToHBI, aHMOHBI. MeXaHU3M JAUCCOLMAIIUM BEILIECTB C
pa3IMYHBIMUA  BUJAMH XUMHUYECKOW CBA3U. CTeneHb AUCCOLUAIUU.
CuibHBIC U clTa0bIe JICKTPOIUTHI.

Peakiiuu moHHOro oomMeHa. Y CJIoBHs NMPOTEKAHUS PEAKIIUH HOHHOTO
oOMeHa, TOJHbIE | COKpalléHHbIE HWOHHBIC YypaBHEHUS peaKIuil.
CBoiicTBa KHCJIOT, OCHOBAaHWWM W COJICM B CBETE TPEJICTABICHUN 00
AJIEKTPOIUTHYECKON Auccouuanuu. KadecTBeHHBbIE peakiui Ha HOHBI.
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenHm:

O3HAKOMJICHME C  MOJCISIMH  KPUCTANIMUECKUX  PEHIETOK
HEOPraHMYECKUX BEIIECTB — METALIOB W HeMeTauloB (rpadura u
aaMasa), CJOXHBIX BEIIECTB (XJIOpuJa HaTpus), HCCICAOBAHUE
3aBUCHUMOCTA CKOPOCTH XHMHYECKOM pEakiuh OT BO3IACUCTBUSA
pasIUYHbIX (aKTOPOB, HCCICAOBAHUE AJICKTPOIPOBOJIHOCTH PACTBOPOB
BEIIIECTB, Mpollecca AUCCOLMAIMN KUCTIOT, IIeJiouel U cosei (BO3MOXKHO
HUCIIOJIb30BaHUE BUEO MaTepuasoB), MPOBEJCHUE OIBITOB,
WUTFOCTPUPYIOIIUX TPU3HAKK TPOTCKAHHMS pPEaKIuii HOHHOTO OOMeHa
(oOpa3zoBaHMe ocajka, BBIJICICHHE Ta3a, oOpa3oBaHHE BObI), OIBITOB,
WLTFOCTPUPYIOIINX MIPUMEPHI OKHMCJIMTEIILHO-BOCCTAHOBUTEIHLHBIX
peakiuii (TopeHue, peakiuyu pa3aoKeHUs, COSTUHEHHUS), pacliO3HaBaHUE
HEOPraHWYECKHUX BEIIECTB C IMTOMOIIBIO KAYECTBEHHBIX PEaKIMii Ha UOHBI,
pEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 X cOeTMHEHHUSA

O6mass xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTereHu okucieHus. CtpoeHue u ¢GU3NUECKUE
CBOMCTBa IPOCTHIX BEIIECTB — TaJOr€HOB. XUMHYECKHE CBOWCTBA Ha
npuMepe xjaopa (B3aUMOJCUCTBHE C MeETajjlaMH, HeMeTallJlaMH,



niesioyamu). XaopoBoaopod. ConsiHas KUCIOTa, XUMHYECKHE CBOMCTBA,
MOJIy4YeHue, NpuMeHeHue. JledcrBue Xxmopa M XJIIOPOBOAOPOJA Ha
OpraHu3M 4YeJIOBeKa. BaxHeulne XJIOpUAbl M HUX HAXO0XKICHUE B
IpUpo/Ie.

O6mas xapakrepuctuka snemeHToB VIA-rpynnsl. OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe CTerneHW OkucieHus. CTpoeHue u
du3nUeckue CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOJa U  CEpHI.
AmnotpornHbie MOAU(UKAIIMKY KUCIIOPOJIa U cephl. XUMUUYECKUE CBOMCTBA
cepbl. CepoBOAOpOA, CTpOEHUE, (PU3MYECKHEe M XMUMHYECKHE CBOWCTBA.
Okcuabpl cepbl Kak TMPEACTAaBUTENM KHUCJIOTHBIX OKCuIoB. CepHas
KHUCIIOTa, (U3MYECKHMEe M XHUMHUYECKHE CBOHCTBa (00mMEe  Kak
NpeACTaBUTENsT Kjacca KUCIOT W cruenuduueckue). XUMUYECKUE
peakiuu, Jiexalme B OCHOBE IMPOMBINIJIEHHOTO croco0a MoydeHus
cepHoit kucnoTel. [Ipumenenue cepHoii KucaoThl. Cojii CEpHON KUCIIOTHI,
KaueCcTBeHHass peakius Ha cyiabdar-uoH. Haxoxaenue cepel u eé
COCIMHEHUN B TIPUPOJIC. XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIICH CpeJibl
COCIMHEHUSAMM Ccephbl (KUCJIOTHBIE JOXIH, 3arps3HEHHUE BO3AyXa U
BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.

O6mast xapakrepucTuka syneMeHToB VA-rpynnbl. OcobGeHHOCTH
CTPOCHHMSI  aTOMOB, XapaKTepHbIE CTEMEHM  OKHUCICHHS.  A30T,
pacrpocTpaHeHue B mpupoje, (U3UYECKUEe M XUMHYECKHE CBOMCTBA.
KpyroBopot azora B npupojsie. AMMHUak, ero Gpu3n4ecKue U XMMHUUYECKUE
CBOMCTBa, MojydyeHue u npuMmeHeHue. Coaum aMMoHus, UX Quznueckue u
XUMHYECKUE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakuus Ha HMOHBI
aMMOHUS. A30THasi KUCTIOTa, €€ MoJiydeHue, GU3nuecKrue U XUuMUYEeCKUe
cBOICTBa (00IIIME KaK MPECTAaBUTENS Kilacca KUCIOT U CelupUuyIecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMSI B KayeCTBE MHUHEPAIbHBIX
ynoopenuil.  XUMHUYECKOE  3arpsi3HEHHE  OKpYXKalollel  cpemsl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/lyXa, MOYBBI
u BomoémoB). Docdop, amnorpomubie Moaudbukamuu Hocdopa,
buznveckue u xumudeckue coiictea. Oxcuna docdopa (V) u pochopnas
KACTIOTa, (U3NYECKHMe M  XUMHUYECKHE CBOWCTBA, IOJyYCHHUE.
HcnonszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3jaeMeHTOB |VA-rpynmel. OcoOeHHOCTH
CTpOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHH OKHUCICHUS. YTJIEepos,
AJUTOTPOTHBIE MOAM(PUKAILIUU, PACTIPOCTPAHEHUE B MPUPOJE, PU3NUECKUe
1 XUMHYECKHE cBoMCcTBa. Ancopomnus. KpyroBopot yriepoaa B mpupo/e.
Oxcunpl yriaepoaa, ux GuU3NYECKHe U XMMHUYECKUE CBOWCTBA, JNEHCTBUE
Ha JKMBBICE OPraHU3Mbl, IOJYYEHHE M NPUMEHEHHE. JKOJOTHYECKHUE
po0eMbl, CBsi3aHHbIE ¢ okcuioM yriaepoza (1V), runoresa rmodamsHOTO
MOTEIUICHUs KJIMMaTa, MapHUKOBBIA 3 dexT. YrompHas kucimoTa u e
comv, uX (U3NYECKHWEe ¢ XUMHYECKHE CBOWCTBa, TOJyYCHHUE U
MIPUMEHEHHE. KauectBenHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEIIbCKOM XO3SMCTBE.

IlepBoHauanbHble MOHATHS 00 OpPraHUYECKUX BEHIECTBAX Kak O
COeMHEHUAX Yyriepojga (MeTaH, JTaH, OSTWIEH, AaleTUJIEH, 3TaHOI,
[JIMIEPHUH, YKCYCHAasl KucioTta). [IpupoiHble UICTOUHUKU YTIEBOJOPOJI0OB
(yronb, mpupoaHbIi ra3, HeQTh), TPOAYKTHl UX HepepaboTku (OEH3UH),
WX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHsATHE O OMOIOTHYECKH BasKHBIX
BEIllECTBAX: KHpaX, OeIKax, yrieBoJgax — U UX POJU B JKU3HU YEJIOBEKA.



MarepuanpHo€  €IMHCTBO  OpPraHWYECKHUX U HEOPTraHUYECKUX
COCIMHECHUM.

KpeMHuii, ero ¢puznueckne 1 XMMUYECKHE CBOMCTBA, MOJYyYEHUE U
npumMenenue. CoequHenust KpeMHus B pupojie. OO1iue npeacTaBieHus
00 oxcune kpemHus (IV) u xpemHueBoil kwuciore. CHIMKATBI, HX
UCIOJb30BaHUE B OBITY, B  MNPOMBIIUICHHOCTH.  BakHelue
CTPOUTENIbHBIC MaTepHayibl: KepamMuKa, CTEKJIO0, IIEMEHT, O€eTOH,
xene300eroH. [IpobieMbl 0€30MacHOr0 KCMONAb30BAHUS CTPOUTEIBHBIX
MAaTepPHUaIOB B MOBCEIHEBHOM )KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHrne 0O0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSHOU
KHCJIOTBI, TPOBEICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI H
HAOIOJIEHUE TIPU3HAKOB UX TMPOTEKAHUS, OIbITHI, OTPAKAIOIIUE
dbu3uveckue W XUMHYECKHE CBOWCTBA TajlOTEHOB W WX COCAUHEHUI
(BO3MOXKHO  UCIIOJIb30BaHUE  BUJIEOMATEPUANIOB), O3HAKOMJICHHE C
oOpasiamMu xJIOpU0B (TaJIOT€HUIOB), O3HAKOMJICHHE C 00pa3liaMu Cepbl
u e COCIUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB),
HAOMIOJIeHHe  Tpolecca OOyriauMBaHMs — caxapa TMOJ  JEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCJIOThI, U3YYEHHE XMUMHUUYECKHUX CBOMCTB
pa30aBICHHON CEpHON KHMCJIOTHI, MPOBEJICHUE KaUYeCTBEHHOM peakIuy Ha
cynbdaT-uoH U HAOIIOJEHNE NMPU3HAKA €€ MPOTEKAHUs, 03HAKOMJICHUE C
dbu3uIecKkuMH CBOMCTBaMU a30Ta, pocdopa u uX coeUHEHUM (BO3MOMKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (PocOopHBIX
ynoOpeHuid, TonydeHne, coOupaHue, paclio3HaBaHUE W H3YYCHHUE
CBOICTB aMMHMaKa, IPOBEJICHUE KAUYECTBEHHBIX PEAKIIUM HA HIOH aMMOHUS
u dochaT-uoOH U U3yUYEeHHUE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW  a30THOM  KHUCJIOTBI € MeEIbH0  (BO3MOXHO
UCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), H3y4eHUE MoJIemen
KpUCTAJUTMYECKUX PEMIETOK aiMasa, rpadura, QyepeHa, 03HaKOMICHUE
C TIPOIECCOM aicOpOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM W yCTPOMCTBOM  MPOTHMBOTasa, IOJyYeHHE, CcOoOupaHue,
pacrno3HaBaHUE€ M H3Yy4YEHHUE CBOMCTB YIJIEKUCJIOrO Tasa, IMPOBEICHHUE
KaueCTBCHHBIX peaklMii Ha KapOOHAT M CHJIMKAT-UOHBI W H3Yy4YCHUE
MPU3HAKOB HUX MPOTEKAaHUsS, O3HAKOMJIEHHUE C MPOIYKIIMEH CUIMKATHOMU
MPOMBIIIUICHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad IO TeMe
«BaxkHeune HeMEeTalIbl U UX COCTMHEHUS.

MeTansbl M UX COeIMHEHUS

OOmiast XxapakTepUCTHKA XMMHYECKHUX JJIEMEHTOB — METaJUIOB Ha
OCHOBaHMM WX mNoJiokeHus B llepuonnueckoil cucTteMe XUMHUYECKUX
snemenToB J[. . MenpaeneeBa u crpoenusi atomMmoB. CTpOECHHE METAILIOB.
Merannuyeckasi CBSI3b M METAJNIMYECKash KpUCTAUIMYECKas pelIETka.
DNEeKTPOXUMUYECKUN pAN  HaANpsOKEHUW MeTauioB. Puzndeckue U
XUMUYECKHEe CBOMCTBa MeTauioB. OOmme CcrnocoObl  TOYYCHHS
MeTaiioB. [loHsITHE O KOPPO3HHM METAIIOB, OCHOBHBIE CITIOCOOBI 3aIIUThI
ux oT Koppo3uu. CrjaBsl (CTallb, YYT'yH, JIOPATIOMUHUNA, OpOH3a) U UX
MIPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.

[[lenounble metauibl: monoxkeHue B llepuognueckoil cucreme
xumuyeckux sneMeHTtoB JI. M. MenpaeneeBa, CTpoe€HHE HX aTOMOB,
HaxoXJeHue B mpupoje. DPuznueckue M XUMUUECKUE CBOICTBa (Ha
npuMepe Hatpusi U Kaius). OKCUIbl ¥ TUAPOKCUILI HATPUSI U KaJusl.
[IprMeHeHne MEeIOYHBIX METAIUIOB U KX COCJUHEHHUIA.



IIlenoyHO3EMENBHBIE METAJIbl MAarHUM W KaJbIAM: MOJOKCHUE B
Ilepuonnueckon cucreme xumuueckux sneMmeHToB . M. Menneneesa,
CTpOEHHME HX AaTOMOB, HaxOXkAeHHEe B mpupone. Dusnueckue u
XUMHYECKHUE CBOIMCTBA MarHusg U Kaabliusd. BakHelIne coequHEHUS
KaJIblUs (OKCHUJ, TUAPOKCUM, coyir). KECTKOCTh BOJBI M CIOCOOBI €€
YCTpPaHECHMUS.

AnroMuHUN: nojiokeHue B llepuonnueckoil cucreMe XMMHUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpoeHHE aTOMa, HAX0KIAECHHUE B IIPUPOJIE.
dusnyeckue W XUMHYECKUE CBOWCTBA amiOMUHMSI. AMQOTEpHBIC
CBOWCTBA OKCH/Ia U THAPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoguueckoil cHUCTEME XHUMHUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpo€HHE aTOMa, HAXO0KJIEHUE B IPUPOJIE.
du3nYeCcKue U XUMMUUYECKUE CBOMCTBA kene3a. OKCUbl, TUIPOKCUABI U
cosim xene3a (1) u sxxenesza (I11), ux cocras, cBolicTBa U MOJIy4eHUE.

XumuuecKkuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CILJIABOB, UX (PU3HMUECKUMHU
CBOMCTBaMH, HW3y4Y€HHUE PE3yJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS
OKCHJIa KaJlbIlUsi U HATpUs C BOJOW (BO3MOXKHO HKCIIOJIb30BAHHE
BUJIEOMATEpUAIOB), MCCIICIOBAHUE CBOMCTB >XKECTKOM BOJIBI, IMpoIecca
TOpEeHHUsl  JKele3a B KHCJIopojae  (BO3MOXKHO — HCIIOJIb30BaHUE
BUJIEOMAaTEpHaIOB), MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMil Ha
MOHBI: MarHus, Kajabl¥s, aJlOMUAHuUs, 1uHKa, xene3a (1) u xemesa (I11),
meau (l1), HabmroeHre U onucaHue MPOLIECCOB OKpAIIUBAHUS TTAMEHH
MOHAMU HATpus, Kalusd ¢ Kalblusd (BO3MOXKHO UCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), HccleqoBaHre aM(pOTEPHBIX CBOWCTB THUIPOKCHA
AJTIOMUHHUS Y TUAPOKCUIA LIMHKA, PEIICHUE JKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHeuime MeTauibl U UX COEAUHECHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa m wmarepuanbl B TOBCEIHEBHOM JKU3HM 4YEJIOBEKA.
bezomacHoe ucronb30BaHWE BEIIECTB U XUMHUUYECKUX PEaKIUil B OBITY.
IIepBast moMoIIb IPU XUMUYECKUX OKOTaX U OTPABIICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKpyXawleh cpeasl (mpeaenbHas
JonycTuMasi KoHueHTpanus BemiectB, gainee — IIJIK). Poap xumuu B
PEIICHUH SKOJOTUYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe O0Opa3IoB MaTepuanoB (CTEKJO, CIUIaBbl METaJUIOB,
MOJIMMEPHBIE MaTEPHUAIIBI).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NMPU WM3YYEHUH XUMHUU B 9
KJIACCE OCYIIECTBIIACTCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX I[IOHSTUWA, TaK W TMOHATUW, SBISIIOIIMXCS CUCTEMHBIMHU JUIA
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [TUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TTOHATHUS: HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOpHWs, aHalu3, CHHTE3, KiIaccupukanus, MNePUOIUIHOCTD,
HAOJFOICHUE, OKCIIEPUMEHT, MOJICJIUPOBAHNE, W3MEpPEHUE, MO/IEb,
SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOTIOTHS, MaTCPUAITHI.

dusuka: MaTepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH],
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJA, DJJIEKTPUUYECKUWA  3apsj,
MIPOBOJIHUKH, MOJTYNPOBOJHUKH, AUIICKTPUKU, (DOTORIEMEHT, BELIECTBO,
T€no, O00BEM, arperaTHO€ COCTOSHME BEUIECTBA, Tra3, pPacTBOp,



pacTBOPUMOCTh, KpHCTaJUIMYeCKash pemETKa, CIUIaBbl, (usnueckue
BEJIMYMHBI, €IMHUIIBI U3MEPEHHSI, KOCMHUECKOE MPOCTPAHCTBO, TIAHETHI,
3BE31b1, COJHIIE.

buonorusi:  orocunres, napixanue, Ouocdepa, IKOCUCTEMA,
MUHEpadbHBIe  yAOOpEeHHs,  MHUKpPODJIEMEHTBI,  MaKpOAJIEMEHTHI,
MUTaTeIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJIbI,
MOJIC3HbIE HCKOTIaeMBbIE, TOTLITUBO, BOJIHBIC peCypCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
O XMMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOECHHUS IPOrpaMMbl  OCHOBHOI'O
oO1rero oOpa3zoBaHus JOCTUTAIOTCS B X0Jie OOY4YE€HUS] XUMHUU B €JUHCTBE
y4eOHOM W  BOCHUTATEIBHOM JAESATENBHOCTH B  COOTBETCTBUHU C
TPAJIULIMOHHBIMU  POCCUHCKMMHM  COLMOKYJBTYPHBIMHU U  JYXOBHO-
HPABCTBEHHBIMU LEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NpPAaBHIAMH U
HOpMaMM TOBEACHUS M CIOCOOCTBYIOT IIpOILlECCaM CaMOITO3HAHUSA,
CaMOPAa3BUTHS U COLIMATU3AINHI 00yUYaOIIUXCSl.

JIMYHOCTHBIE PE3YJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUNA U
paciIMpeHre onbiTa AesTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpMoTHYeCcKOro BOCIUTAHUSA '

[IEHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAyyHOMY HAcCJleAHWI0, T[OHMMAaHUA 3HAYCHUS
XUMHYECKOM HAyKH B JKM3HU COBPEMEHHOIO OOIIEeCTBa, CIOCOOHOCTH
BJIaJIETh JOCTOBEPHOM HH(MOpManuendn O NepeloBbIX JAOCTUKEHUSX U
OTKPBITUSIX MUPOBOM M OTECYECTBEHHOM XWMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NpPEACTaBICHU O  COLMAJBHBIX  HOPMax M MpaBWIaAX
MEXJIUYHOCTHBIX OTHOUIEHWHA B  KOJUIEKTUBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHOUCCIEI0BATENbCKOM,
TBOPYECKOM W  JAPYrMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HON COBMECTHOM JESITENIbHOCTU MPU BBITIOJHEHUU YUYEOHBIX,
NO3HABATENbHBIX 3a]lay, BBINOJHEHUH XHUMHYECKHX DSKCIIEPUMEHTOB,
CO3JaHMH YYCOHBIX IIPOCKTOB, CTPEMJCHHSI K B3aHMOIOHUMAHHIO H
B3aMMOIIOMOLIM B IIPOLECCE ITOH y4eOHON AESTEIBHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEACHME U MOCTYIKH CBOMX TOBAPUILICH C IO3HLUHU
HPaBCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBHIA
MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHYECKOMN
pEeakLnH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
COCTAaBIISIOIIME OCHOBY JUIl NOHMMAHMS CYIIHOCTH HAyYHON KapTHHBI
MUpa, NPEICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUSA
IIPUPOABI, B3AUMOCBS34X YEJIOBEKA ¢ IPUPOAHONU CPENOM, O POIU XUMHUHU
B [T03HAHWH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIPaBJICHHbIE HA IOJYYEHHE HOBBIX
3HaHUH 1O XUMHH, HEOOXOAMMBIE [JIsi OOBSICHEHHS HAOII0AaeMbIX
MpOILIECCOB W SIBJICHWM, TIIO3HABATENbHOW, WH(MOPMAIMOHHON W
YUTATEIBCKOM KYJIBTYpbl, B TOM YHCIIE HABBIKOB CaMOCTOSITEIbHOMN
paboThI ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JINTEPATypPOMl, TOCTYITHBIMU
TEXHHYECKUMU CPEJICTBAMH MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00YUYEHUIO U MO3HAHUIO, TI0003HATENbHOCTh, TOTOBHOCTD
1 CIOCOOHOCTh K caM0OOpa30BaHUIO, MTPOCKTHON M MCCIIEI0BATEIbCKON
NESATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YpPOBHS
00y4YeHUs B TaIbHEHIIIEM;



4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
30POBBIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HHU, OCO3HAHUE
MOCJHEACTBUA UM  HENPUATHE BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUs ), HEOOXOAMUMOCTH COOJIIOICHUS TTPaBUI
0€30MacHOCTU MPU OOpAIICHUU C XUMUUYECKUMHU BEIIECTBAaMU B OBITY U
peaabHOM XU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpPEC K TNPAKTUUYECKOMY HU3YyYECHHIO Tpodeccuit u Tpyna
pPa3IMYHOTO POJIa, YBAXKEHHE K TPYIy U pe3yibTaTaM TpPYyJI0BOU
NeSATeIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUI
M0 XUMHH, OCO3HAHHBIM BBIOOP HMHAWUBUIYAIBHONH  TPAaCKTOPHUHU
MPOJIOJDKEHUsST 00pa3oBaHUsl C Y4€TOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH,
yCHENTHOM MPpodheCCUOHAIBHON NEATeIbHOCTH U PA3BUTHS HEOOXOAUMBIX
YMEHUM, TOTOBHOCTh aalITUPOBATHCS B TPOPECCUOHATILHOM CpeJIe;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

JKOJIOTUYECKH IIeJIECOO0pa3HOe OTHOIIEHHWEe K TPHUpPOJE Kak
UCTOYHHUKY >KU3HM Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHHS, MOHUMAaHHE
IIEHHOCTH 370poBOT0 W Oe3omacHOro oOpasza >KHU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHUE IIEHHOCTH COOJIIOJICHUS TIPaBUJI O€30MaCHOTO MOBEACHUS TIPU
paboTe ¢ BelecTBaMu, a TAK)XKE B CUTYaIUSIX, YTPOKAIOIINUX 37I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, TMOJy4aeMble MPU HU3YUCHUU
XUMUHU, JJI1 PEIICHHUS 3a7ad, CBA3aHHBIX C OKPYXKAIOIIEH MPHUPOTHON
CpEIOM, /IS TIOBBIIMICHHUS YPOBHS SKOJOTHYECKON KYJIBTYPhI, OCO3HAHUS
I00aJBFHOTO XapaKTepa AKOJOTUUECKUX MPOOJIeM W MyTeH MX PEIICHHS
MIOCPEJICTBOM METOJIOB XHMHH, SKOJOTHYECKOTO MBIIUICHUS, YMEHHS
PYKOBOJICTBOBAThCSI WM B II03HABaTEJIbHOW, KOMMYHUKATHBHOW U
COLMATIbHOM MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B coctaBe MeTanpeMEeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAUMMBIC JIJIS
dbopMupoBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC MTOHATUS (3aKOH, TEOPHSI,
IPUHITKII, TUITIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIEPUMEHT M JPYToe.),
KOTOPBIE UCITOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax U
MO3BOJIAIOT HAa OCHOBE 3HAHMK M3 OTUX MPEIMETOB (HOPMHUPOBATH
MPE/ICTaBICHUE O 1IEJIOCTHOW HayYHOW KapTUHE MHUpPa, U YHUBEPCAJIbHBIC
y4aecOHBIC JNEeUCTBUS (mo3HaBaTeNbHEIE, KOMMYHHKAaTHBHBIC,
PETYISATHBHBIC), KOTOpPhIE 00ecTieunBaOT (GOPMUPOBAaHHUE TOTOBHOCTH K
CaMOCTOSITEILHOMY  IUIAHHPOBAHUIO M OCYIISCTBICHHIO  Y4eOHOM
NESITEIBbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jiorn4ecKue 1eiicTBUA:

YMEHHSI HCIIOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIJICHUS TIPH
OCBOCHMH 3HAHUN: PACKPBIBATh CMbBICII XUMHUYECKUX MOHATUM (BBIACIATH
WX XapaKTepHbIC NPH3HAKH, yCTaHABIWBATh B3aUMOCBS3b C JPYTHMH
MOHSATHSMH), WCIOJIB30BaTh TOHATUSA I OOBSCHCHHS OTACIIBHBIX
GbakTOB W SBICHWH, BBHIOMpPaTh OCHOBAHUS W KPUTCPUU IS
KIaccu(PuKaIMd XUMHYECKHX BEIIECTB M XHUMHYECKHX PEaKIni,
yCTaHABIMBATh IPUYMHHO-CJICJACTBEHHBIE CBS3U MEXIY OOBEKTaMHU



WU3YYCHUS, CTPOUTh  JIOTHYCCKHWE  pacCykaeHus (WHIyKTUBHEIE,
JEeNyKTUBHBIE, II0 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHMS;

yYMEHHE MTPUMEHATH B TIPOIECCe TIO3HAHUS TOHATUS (TIPEIMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE
B XUMUH, TPEOOPa30BHIBATH NTUPOKO MPUMEHSIEMBIC B XUMUH MO/ICTHHBIC
MIPEICTABIICHNUS — XMUMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYCCKas
dopMyiia U ypaBHCHHE XUMHUYECKON pEakIMy — MPU PEIICHUH ydeOHO-
MO3HABATEIBHBIX 3a7a4, ¢ Y4ETOM 3THX MOJECIBHBIX IPEICTABICHUN
BBISIBIISITh W XapaKTepHU30BaTh CYIIECTBCHHBIC IPHU3HAKH HM3y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKHUX PEAKIMi, BBISBISATH
o0mue  3aKOHOMEPHOCTH,  NPUYMHHO-CICJACTBEHHBIC  CBS3U M
NIPOTUBOPEUHS B M3y4aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBble ucciienoBaTeIbcKHeE TeHCTBHSA

YMEHHE WCIIOJIb30BaTh IOCTaBJICHHBIC BOIPOCH B KadyeCTBE
MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JIsI (HOPMHUPOBAHUS
TUIOTE3bI TT0 MPOBEPKE MPaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

NpPHOOPETCHHE OMNbITa IO IUTAHUPOBAHHMIO, OpPraHU3alu U
NPOBEJICHUIO YYCHHYECKUX OKCIICPUMEHTOB, yMCHHE HaOII01aTh 3a
XOZIOM TpOIlecca, CaMOCTOATEIBHO IPOTHO3UPOBATH €ro pe3yibTar,
dopMyHpoBaTh 000OIIECHNS W BBIBOJIBI IO PE3yJIbTaTaM IPOBEIEHHOTO
OTIbITA, UCCIICIOBAHMSI, COCTABIISATh OTYET O MPOIeTIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

YMECHHE  BBIOMpATh, aHAJIU3HPOBATH M  WHTCPIPETUPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM MpPENICTABICHUS, MOTYy4aeMYIO
U3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMUUYECKOTO
collep KaHusl, CIpaBOYHbIE MMocoOus, pecypchl MHTEpHETa), KpUTUYECKU
OLICHMBATh MPOTUBOPEUMBYIO M HEJIOCTOBEPHYIO HH(DOPMAIIHIO;

yMEHHE MPUMEHSTh Pa3InuHble METOJAbl U 3aMpOChl PU MOUCKE U
otOope mH(pOpPMAIMK U COOTBETCTBYIOIIMX AaHHBIX, HEOOXOIUMBIX JIf
BBITIOJTHEHUSI YY€OHBIX M MO3HABATENbHBIX 3a]a4 OINpPEAeIEHHOTO THUIa,
npuoOpeTeHne OmbiTa B O00JaCTH HCIOJIB30BaHUS HHGOPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTHH, OBJAJEHUE KYJIbTYpOl aKTUBHOTO
UCIIOJIb30BAHMUS  PA3MYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO
BBLIOMpATh ONTUMAJIbHYIO (OpMy TIpeaAcTaBieHUs HWHOOpPMAUM U
WUTIOCTPUPOBATh  pelllaeMble  33Ja4d  HECIOXKHBIMA  CXEMaMH,
ayuarpaMmMamMH, IpyruMu ¢popMamMu rpaduKu U UX KOMOUHAIIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B TMpOIECCe y4EOHOU U
UCCJIEIOBATEIbCKOW  JICSITENIBHOCTH ~ WH(POPMALUIO O  BIIHUSHHUH
MIPOMBIIINICHHOCTH, CEIBCKOTO XO3SMCTBA M TPAHCIIOPTAa HAa COCTOSTHHUE
OKPYKaroUIEN MPUPOJHON CPEJIBL.

KoMMyHUKATHUBHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUSL:

yYMEHUS 3aJ1aBaTh BOMPOCHI (B X0/€ auanora u (Win) JUCKYCCHUH) MO
CYIIECTBY OOCYXKIaeMOW TeMbI, (HOPMYIHUPOBATH CBOW TMPEIIIOKEHUS
OTHOCHUTEIHHO BBITIOTHCHHSI TIPE/JIOKEHHOH 3a/1a4u;

YMEHHS TPENICTABIATh IMOTYyYEHHBIE PE3yJbTaThl MMO3HABATEIHHON
JESTENHHOCTH B YCTHBIX M MHUCHMEHHBIX TEKCTaX; JENaTh MPE3CHTAIUIO
PE3YNIHTATOB BBIMOJTHEHUS XUMHUYECKOTO IKCIIEpUMEHTa (J1abopaTopHOTO
OTbITa, JIA0OPATOPHOW pPabOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT 0 MTPOEKTA);

YMEHHS y4eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEIILHON M WCCIIENOBATEIbCKON MEATETPHOCTH TIPH PEIICHUU



BO3HHMKAIONIUX TMpoOJieM Ha OCHOBE Yyuéra OOIIUX HWHTEPECOB U
COTJIaCOBaHMS TO3ULIMKN (0OCYXIEeHUsI, OOMEH MHEHHUSIMU, «MO3TOBBIC
IWITYPMBI», KOOpAMHAIMA  COBMECTHBIX  JICMCTBUH, OIpEIEIICHUE
KPUTEPHUEB 10 OLICHKE Kaue€CTBA BBITTOJIHEHHON paboThI U Jpyrue).

PeryisiTuBHBIE YHUBEpPCAJIbHbIE YyYeOHbIE 1eiCTBHS:

YMEHHE CaMOCTOSITENIbHO  OMNPENENSITh UEIU  JIEeSTEIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJUPOBATH U TMPU HEOOXOAUMOCTHU
KOPPEKTHUPOBAaTh  CBOIO  JEATEIbHOCTb,  BBIOMpAaTh  Hauboiiee
3¢ PeKkTUBHBIE CIIOCOOBI PEIICHUS y4eOHBIX M MO3HABATEJIbHBIX 3ajad,
CaMOCTOSITEJIbHO COCTaBJISITh WJIM KOPPEKTUPOBATH MPEJI0KCHHBIM
AJTOPUTM JEWCTBUM MPU BBINOJHEHUM 3aJaHAN C YYETOM IOJTYUYEHUS
HOBBIX 3HAaHMK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OIIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asBICHHON LEJH,
YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBATh KOHTEKCTHI, MpeljiaraeMbie B
YCJIOBUM 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOCHUIO 00s3aTEILHOTO
COJICp)KaHMs, YCTAaHOBJICHHOTO  JaHHOW  QeaepanbHOM  paboueit
IPOrpaMMOM, BBIJICTISIFOT: OCBOECHHBIC O00YYarONTUMUCS HAay4YHBIC 3HAHMUS,
YMEHUS U CIIOCOOBI JIeUCTBUH, crienupuiecKkre s MpeIMEeTHON 001acTH
«XuMus», BUABI JACATEILHOCTH IO TOJIYyYEHHIO HOBOTO 3HAHUS, €r0
UHTEpIpETallii, TMpeoOpa3oBaHUI0O W TPUMEHEHHIO B Pa3IMYHBIX
y4E€OHBIX U HOBBIX CUTYaIIHIX.

K koHmy oOyuenus B 8 kJlacce mpeaMETHbIE pe3yJbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
00y4aroImuXxcs yMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUH: aToOM,
MOJIEKYJIa, XUMHYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, CMECh (OQHOPOJHAA U HEOJHOPOJHAsI), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi W MOJIEKYJIsIpHash Macca, KOJIUYECTBO
BEILECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasi A0JII XUMUYECKOTO
AJIEeMEHTa B COCAMHEHHH, MOJISPHBIM OO0BEM, OKCHI, KHCIOTa,
OCHOBaHUE, COJlb, ANEKTPOOTPULIATENBHOCT, CTEIEHb
OKHUCJICHHS, XUMUYECKas peaKius, KiIacCU(PUKAIMS PpPEaKIIHii:
peaKkiuu  COCNMHEHUs, pPEaKkUMH  pas3loXKEHHs, peakuuu
3aMEIIeHMs], pPeaKuu OoOMeHa, D5K30- U OHIOTCPMUUYECKUE
peaknuu, TersIoBoi 3P GeKT peakiuu, siAPO aTomMa, MIEKTPOHHBIN
CIOW aToMa, aTOMHas opOuTadb, paglyCc aToMa, XHUMHYECKas
CBS3b, MOJSIPHAS M HEMOJSpHAs KOBAJEHTHAs CBA3b, HOHHAs
CBSI3b, MOH, KaTUOH, aHUOH, PAaCTBOP, MaccoBas JOJs BEIleCTBa
(MpouEeHTHAsI KOHLEHTPAIIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHSATHIA
U TPUMEHSTh OSTU TMOHSTUS TPU ONHCAHUU BEIIECTB M UX
IIPEBPAILICHUN;

e HCHOJIb30BaTh XUMHUYECKYID CHUMBOJIMKY [IJIi  COCTaBJICHUS
(bopMyIT BEIIECTB M YPaBHEHUH XUMHUYECKUX PEAKIIHIA;

e ONpENEeNsiTh BAJCHTHOCTh AaTOMOB DJJEMEHTOB B OWHApPHBIX
COCIMHEHUAX, CTENEHb OKHUCJIEHUS DBJIEMEHTOB B OWHAPHBIX
COCIMHEHUAX, NPUHAIJIC)KHOCTh BEHIECTB K ONPEICIEHHOMY
KJIaccy coelIuHeHuW 1o QopMynam, BUJ XUMHYECKON CBS3U
(kOBaJIEeHTHAs U MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSAX;



e packpbiBaTh cMbIca [lepuoanueckoro 3akona /. 1. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHWE TEPUOJAMYECKON 3aBUCUMOCTH
CBOMCTB XHMMHMYECKHMX DJJEMCHTOB OT HX IIOJOKCHUS B
[Iepuonuueckoi cucreme, 3aKOHOB COXPAHEHUsI MAacChl BELIECTB,
MOCTOSIHCTBAa COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS, 3aKOHa
ABoraapo;

e OIIMCHIBATH u XapaKTepUu30BaTh TaOIMYHYIO dbopmy
[lepuoguyeckoit CUCTEMBbl XUMHYECKUX DJIEMEHTOB: pa3invaTh
HNOHATHUS «riaBHas mnoAarpynna (A-rpymma)» W «1mobouyHas
noarpynmna (b-rpynma)», wmanble u  OOJbIIME  TEPHUOIBI,
COOTHOCUTH OOO3HAYCHUS, KOTOpPhIE HWMEIOTCA B TalIuIEe
«Ilepuonuueckass cucrtemMa XumMudeckux a3emeHtoB J[. U.
MenpneneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMUYECKHUX DJIEMEHTOB (COCTaB W 3apsj] siapa, oldliee
YUCJIO JJICKTPOHOB M paclpe/iefieHue UX IO 3JIECKTPOHHBIM
CJI0SIM);

e KJacCCU(DUIIMPOBATH XUMHUYECKHE DJIEMEHTBI, HEOPTaHUYECKHE
BEIIECTBA, XUMHUUYECKHUE peakiuu (1m0 YHUCIy ¢ COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY b (PeKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
BEIIECTB  PA3JMYHBIX  KJIACCOB, TMOATBEpXkIasi  OIMHCAHHE
npuMepaMyd  MOJICKYJISIPHBIX ~ YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

e TIPOTHO3UPOBATH CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX
KaueCTBEHHOTO COCTaBa, BO3MOKHOCTH MTPOTEKAHUSI XUMUYECKUX
IpEeBpaIleHUu B Pa3JIMYHBIX YCIOBHSIX;

e BBIUHCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJI0 XUMUUYECKOTO dJIEMEHTa 1Mo (GopmyJie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Thl MO YPaBHEHHUIO XUMHUUECKOW PEaKIINH;

e TPUMEHSTH OCHOBHBIC OIEPAIUHA MBICIIUTCIIBHOU JIESITCIIHHOCTH —
aHaJu3 M CHUHTE3, CpaBHEHHE, O00O0OIICHHE, CHUCTEMAaTHU3allUIo,
KJ1acCH(pUKAINIO, BBISIBJICHUE TPUYHMHHO-CJICICTBEHHBIX CBSI3EH —
IJI1 W3YYEHHS CBOMCTB BEIIECTB WM XHUMHUYECKUX PEAKIUU,

€CTECTBEHHO-HAYYHbIE METOAbl TO3HAHUA — HAOINIOEeHHE,
U3MEpEHHEe, MOJICTUPOBAHUE, OKCIEPUMEHT (pealbHBId U
MBICJICHHBIN );

e CIIEIOBAaTh MpaBUJaM MOJb30BAHUS XUMUYECKOM NOCYIOH H
1ab0opaToOpHBIM 00OPYIOBAaHUEM, a TAKXKE MPAaBHIIAM OOpaICHHUS
C BeHleCTBAaMM B COOTBETCTBUM C HHCTPYKUHUSIMU TIO
BBITIOJTHEHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKUX  OMBITOB  TIO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOJOpOAa U
KHUCIIOPOJla), MPUTrOTOBICHUIO PACTBOPOB C  ONPEAEIEHHOMN
MacCOBOM JI0J€H pPacTBOPEHHOIO BEILIECTBA, IUJIAHUPOBATH M
IPOBOJIUTh XUMHUYECKHE HKCHEPUMEHTHI [0 PACIO3HABAHUIO
pacTBOpPOB MIENIOYEH W KUCIOT C MOMOIIBID HHAUKATOPOB
(maxkmyc, heHonpTaNenH, METUIIOPAHK U IPYTHUE).
K xonnmy oOyuenuss B 9 kiacce mpeaMETHbIE pPe3yibTaThl Ha
0a30BOM  ypOBHE  JOJIKHBI  OTpaxkaTb  CHOPMUPOBAHHOCTH Y
00y4Jaromuxcsi yMeHUI:



pacKpbIlBaTh  CMBICI ~ OCHOBHBIX  XMMHWYECKUX  MOHSITHH:
XUMHUYECKHM BJIEMEHT, aTOM, MOJIEKYyJia, UOH, KaTUOH, AHWOH,
MPOCTOE  BEIIECTBO,  CIIOXHOE  BEHIECTBO,  BAJECHTHOCTD,
AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHHS, XHMUYECKas
peakiusi, XuMU4YecKasi CBsi3b, TEIJIOBOM A(DPEKT peakinu, MoJib,
MOJISIpDHBI  00BEM, PacTBOP, AJIEKTPOJUTHI, HEIICKTPOJIUTHI,
ANEKTPOJIUTHYECKAS JTUCCOIMAIINSI, PEaKIIMd HMOHHOTO OOMEHa,
KaTtauu3aTop, XUMHYECKOE  paBHOBeCHE, OOpaTuUMble U
HEOOpaTUMbIE  PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEaKlUH,  OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCICHUE U
BOCCTAHOBJICHHUE, aJUIOTPONUs, aM(OTEepHOCTh, XHUMHYECKas
CBs3b (KOBAJICHTHAS, MOHHAS, METAJUTNYECKas ), KpUCTaAITNIeCcKast
peléTka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUUYECKOU
peakuuu, TpeaenapHo  jponyctumas — koHmeHtpauus — [TJIK
BEIIIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHSITHI
U TPUMEHSTh OTHU TOHSTUS TPU ONHCAHUU BEIIECTB M UX
IIPEBPALLICHUN;

UCIOJb30BaTh XMMUYECKYIO CHUMBOJIMKY [IJI1  COCTaBJICHMS
dbopMys BEIIECTB M ypaBHEHUN XUMUUECKUX PEAKIIUM;
ONpPEAEsATh BAJCHTHOCTh W CTENEHb OKHUCJICHUS XHMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX pa3IUYHOTO COCTaBa,
NPUHAMJICKHOCTh  BEHIECTB K  ONPENEIEHHOMY  Kjaccy
COCNMHEHHH 1O  QopMynaMm, BUJ  XUMHUYECKOH  CBS3U
(KOBaJI€HTHAsl, HWOHHAs, METAJJIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij HUOHA MO XMUMHUYECKo (opmyre, xapakrep
cpeabl B BOAHBIX pAacTBOpaxX HEOPraHWYECKUX COEAUHEHUW, THI
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbica Ilepuonuueckoro 3akona Jl. 1. Menneneesa
U JEMOHCTpUpPOBaTH €ro MOHMMAaHWE: OMNHUCHIBATH U
XapakTepu3oBaTh TabimuHyo Gopmy Ilepuoamdeckoit cucTeMbl
XUMUYECKUX  DBJEMEHTOB: pa3inyaTb IMOHATUS  «TJIaBHAs
noarpynna (A-rpynmna)» u «mobounas moarpynna (b-rpymma)y,
MaJible U OOJIBIITNE TIEPUObI, COOTHOCUTH 0003HAUYCHHUS, KOTOPHIE
UMEIOTCA B MEepUOAMYEcCKOor  Tabnuile, C  YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB ® 3apsnm sapa, oOmee YHUCIO AJIEKTPOHOB U
pacnpeniefieHue UX IO AJIEKTPOHHBIM CJI0SIM), OOBSICHATH 00IIHe
3aKOHOMEPHOCTM B M3MEHCHUM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUH B MpeiesiaX MalblX MEPHUOJIOB U TIaBHBIX MOJATPYIIN
C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XWMUUYECKHE DJIEMEHTBhI, HEOPTaHUYECKUE
BEIIECTBA, XUMUYECKUE peakuuu (M0 YUCIAy U COCTaBYy
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 deKTy, 1mo
U3MEHEHHUIO CTENEHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHCHIBATh) OOIMME W  CHCHUPUICCKUE
XUMUYECKHE CBOMCTBA TMPOCTBIX M  CIOXHBIX  BEHIECTB,
NOATBEPK/Iasl ONMKMCAHUE MPUMEPAMU MOJEKYISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;
COCTaBJSITb  yPAaBHEHMSI  DJIEKTPOJIUTUYECKOM  JTUCCOLMALINHI
KHUCJIOT, IIEJ0Yel U COJIeH, MOJIHbIE U COKpPAIIEHHBIE YPAaBHEHUS



peaxuui MOHHOTI'O oOMeHa, ypaBHEHHUS peaxkuui,
MOJITBEP)KIAIONINX CYIIECTBOBAHNUE T€HETHUUYECKOW CBSI3U MEXKITY
BEIIECTBAMHU PA3IMYHBIX KIACCOB;

pacKpbIiBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHTEIHHBIX
peaKIuii MOCPEICTBOM COCTABJICHUSI JIIEKTPOHHOTO OanaHca
ITUX PEaKLUu;

NPOTHO3MPOBATh CBOWCTBAa BEIIECTB B 3aBHCHUMOCTH OT WUX
CTPOCHUHA, BO3MOKHOCTH NPOTEKAHUS XUMHYECKUX
NpEeBpaIIeHU B Pa3IMYHBIX YCIOBUAX;

BBIYUCIIATh OTHOCUTEIHHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJII0 XHMHUYECKOTO JIeMEHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOIUTH
pacuéThl MO0 YPaBHEHHUIO XUMUYECKON PEaKIIH;

coON0IaTh TpaBWJIa TMOJIL30BAHUSA XUMHUYECKOM MOCyAod u
1abopaTOpHBIM 00OPYIOBAaHUEM, a TAaK)Ke MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITTOTHEHUIO
1a00paTOPHBIX ~XWMHUYECKUX ONBITOB IO TIONYYEHHID U
COOMpPaHHIO Ta3000pa3HBIX BENIECTB (aMMHAKa W YTIEKHUCIIOro
raza);

NPOBOJIUTh PEAKIMH, MOATBEPIKIAIONINE KAa4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PAClO3HABATH OMBITHBIM ITyTEM XJIOPH/I-,
Opomua-, moaua-, kapOoHat-, ¢ocdar-, cuwiMkKar-, Cyiabdar-,
THJIPOKCHJI-MOHBI, KAaTHOHBl aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJJIOB,  MPUCYTCTBYIONIME B  BOJHBIX  PacTBOpPax
HEOpPraHUYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OTIEPAIIMHA MBICTUTEIBHON EATETbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHUE, O00O0OIleHHEe, CHUCTEMAaTH3AIIMIO,
BBISIBJICHUE TMPUYUHHO-CIEJACTBEHHBIX CBSI3€M — IJIsl U3y4YeHUs
CBOMCTB BEIIECTB M XUMHUYECKUX pEaAKIUH, €CTeCTBEHHO-
Hay4yHblE METOJbI TIO3HAHWUA — HAONIOJEHUE, W3MEPEHHE,
MOJICTUPOBAHME, DKCIEPUMEHT (peajbHbIi W MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HauMmenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NnporpamMmbl padoThI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS . 0 5 bubnuotexa [JOK
' U IIPAKTHYECKOU https://m.edso0.ru/7f41837¢c
ESITENILHOCTH YEJIOBEKA
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. 6 0 0 bubnuoreka [JOK
' [Tousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopoa. [lonsitue o bubnuoreka [IOK
2.2 8 0 1 )
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. c 1 1 bu6mmoreka [JOK
' ITousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
bu6nmoreka [JOK
2.4 HEOPraHNn4eCcKuX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
3.1 XMUMHUYECKUX 3JIEMEHTOB 7 0 0
. 1. Menneneena.
Crpoenue aToMa

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBA3b.

3.9 OKucauTenbpHO- 3 5 0 bubnuorexa [JOK

' BOCCTAaHOBUTEIHHBIE https://m.edso00.ru/7f41837¢
peakumn

TITOro 16 DasLen 15 bu6moreka [IOK
pasiery https://m.edsoo.ru/7f41837c

PesenBHOE BDEMS 3 0 0 bu6moreka [IOK
p p https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO
68 5 5
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9 KUIIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE pecypchl
NporpamMmbl padoThI padoThbI
Paspnen 1. BemecTBo 1 XUuMHYeCKHe peaKIUA
[ToBTOpEHUE N
11 yrayOneHue 3HaHUM . ! 0 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeIoB https://m.eds00.ru/7f41a636
Kypca 8 Kiacca
OcHoBHBIE BuG 1OK
nOIMOTEKA
1.2 3aKOHOMEPHOCTH
P . 4 0 0 https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUN
DIIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1 :
XUMHUYECKUE PEaKIIU B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3pen 2. Hemera il M UX COeTUHEHU S
OO6mras xapakTepucTuKa
B P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 0 1
https://m.edso0.ru/7f41a636
VIIA-rpynnst. ["anorenst
OO01as XxapakTepucTuKa
2.2 XUMHYECKUX DJIEMEHTOB 6 0 0 bubmorexa [JOK

VIA-rpynnsl. Cepa u eé

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCAMHCHUA

OO01as XxapakTepucTUKa

53 XUMHUYECKHX JIEMEHTOB . bu6mmoreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoOeTUHEHUS
OO01as XxapakTeprucTUKa
XUMHUYCCKUX DJIEMEHTOB By 110K
nonIroTeKa
2.4 IVA- Y%
rp}:HHH frepoi 8 https://m.edso0.ru/7f41a636
KpEMHUH U BX
COCTMHECHUS
Hroro mo pazgeny 25
Paznen 3. MeTaiabl 4 MX COeTUHEHNS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edso0.ru/7f41a636
3. Baxneiimmne MeTanisl 1 16 bubnuorexa [JOK
' UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20

Pasznen 4. Xumusi v oOKpy:Kamomas cpeia

41 BemecTBa u Mmatepuaisl B 3 bubnuoreka [JOK
' JKU3HU YeJIOBEKa https://m.edso0.ru/7f41a636
Wroro no pazgeny 3
PesepBHOE Bpemst 3 bubmorexa HOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bceero U3yUYEeHUs o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
[Ipenmer xumuu. Poss xumun B 02.09.2025 BuGmiorexa LIOK
! KH3HH esoBeka. Teita i 1 0 0 03.09.2025 https://m.edsoo.ru/ff0d210c
BeIlleCTBa
) [TonsTHE O METOAX TIO3HAHHMSI B 1 0 0 04.09.2025 bubnmorexa [JOK
XUMUHU 04.09.2025 https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1
11 0
5 J‘;a 6‘:) aB;TT E; ;T;’I;éw . . . 09.09.2025 | BuGmnorexa LIOK
parTop P 10.09.2025 https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM
4 YucTele BEIIECTBA U CMECH. 1 0 0 11.09.2025 bubmuoreka [JOK
CriocoOnl pasneneHus cMmecen 11.09.2025 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Pa3nencHue cMeceit (Ha 1 0 1 16.09.2025 bubnuoreka LJOK
MIpUMEPE OYNCTKH ITOBAPEHHOM 17.09.2025 https://m.edsoo.ru/ff0d28c8
COJIH)»
18.09.2025 bu6mmoreka [JOK
6 A
TOMBI H MOJCKYIIH 1 0 0 18.09.2025 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKUE dJIEMEHTHI. 3HAKU 1 0 0 23.09.2025 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

(CMMBOJIBI) XUMHUYECKUX 24.09.2025 https://m.edsoo.ru/ff0d2be8
JJIEMEHTOB
8 IIpoCTHIE U CIIOKHBIE BELIECTBA 25.09.2025 brbmmorexa [OK
p - 25.09.2025 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MONEKVISDHOE VIEHHe 30.09.2025 bubmmoreka [JOK
YJUIPHOE Y1 01.10.2025 | https://m.edsoo.ru/f0d2d50
3aKOH TOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas 02.10.2025 bubmmoreka [JOK
¢dopmymna. BaneHTHOCTh aTOMOB 02.10.2025 https://m.edsoo.ru/ff0d2eae
XMMHUYECKUX DJIEMEHTOB
N
Yp 15.10.2025 https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas Do XUMHAYECKOTO 16.10.2025 bubnuorexa [JOK
3JIEMEHTA B COEAMHEHNH 16.10.2025 https://m.edsoo.ru/ff0d350c
13 KonundectBo Bemectsa. MoJib. 21.20.2025 bubnuroreka [JOK
Momnspnaas macca 22.10.2025 https://m.edsoo.ru/ff0d5230
1 dusznuecKrue 1 XUMHUECKHE 23.10.2025 bubnuoreka LJOK
SIBJICHUS. XUMUYECKasl PEaKIIHs 23.10.2025 https://m.edsoo.ru/ff0d37fa
II
T p:;;g‘ﬂj iﬁiﬁi’i . 28.10.2025 | BuGmmorexa LIOK
P i 29.10.2025 https://m.edsoo.ru/ff0d3al6
peakiui
3
16 BZKO;T";’XQK:I?;X:C"I 30.10.2025 | BuGmnorexa LIOK
Hl ) 30.10.2025 https://m.edsoo.ru/ff0d3b88
ypaBHCHHS
17 Brruncnenus koaudecTna, 01.11.2025 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Macchl BEILECTBA 110 05.11.2025 https://m.edsoo.ru/ff0d5708
YPaBHCHHUSIM XUMHUYECKUX
peakuui
Knaccugpukarus XaMHUeCKUX
18 peakumii (coeAnHEHMS, 06.11.2025 bubmmoreka [IOK
pasNoKeHus1, 3aMeIEeHNUS, 06.11.2025 https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 | smmconemen O 60(;/;6“6 i} 11.11.2025 | Bubmnoteka [IOK
N 12.11.2025 https://m.edsoo.ru/ff0d40c4
cHCTEMaTH3allHsI 3HAHUI
KonTtponbras padota Nel mo
20 Teme I<)<BemeCT11)3a W XUMHYECKHE 13.11.2025 bubmorexa LOK
13.11.2025 https://m.edsoo.ru/ff0d4290
peaKImm»
Bos — cmecs ra3oB. CocTas
21 Bo3;;XXa. Kucnopox — sneMent 25.11.2025 bubmorera [IOK
26.11.2025 https://m.edsoo.ru/ff0d448e
U npoctoe BemecTBo. O30H
duznuecKkue 1 XUMUYECKUE
99 CBOMCTBa KUCIIOpOa (PEeaKIHH 27.11.2025 bubnuroreka [JOK
okucineHus, ropenue). [lonstue 27.11.2025 https://m.edsoo.ru/ff0d4614
00 oxcruaax
CriocoObI moryueHust
93 KHCJIOpO/1a B 1a00paToOpuu U 02.12.2025 bubnrorexa [JOK
MIPOMBIIIJICHHOCTH. 03.12.2025 https://m.edsoo.ru/ff0d497a
[TpumeHneHue Kuciaopoaa
24 TennoBoit 3¢ ekt Xumuueckoit 04.12.2025 bubnuoreka [IOK
peaKkyu, MOHATHE O 04.12.2025 https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TCPMOXUMHUYCCKOM YpaBHCHUU,
OK30- U SHAOTCPMUUCCKUX

peakmusx
TornmBo (HedTh, yroib u
o5 Metan). 3arpssHenie Bo3yXa 09.12.2025 bubmmoreka [JOK
AP AR, 10.12.2025 https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro MPeJ0TBPAIECHUS
[IpakTnueckas padora Ne 3 no
26 teme «[lomydenne u cobupanme 11.12.2025 bubmmoreka [JOK
KHCJIOPO/Ia, U3YYCHHUE €TO 11.12.2025 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
B _
. B:HZS;’;IO HZ?{ZT;ZZL“EOCT% 16.12.2025 | Bu6mmorexa [IOK
pIeETme, 8 17.12.2025 | https://m.edsoo.ru/ffod4ddo
pupoJie
)
28 CBTH“C‘;Z‘;K:: i X:“;mecme 18.12.2025 | BuGmuorexa LIOK
Aopoza. 18.12.2025 https://m.edsoo.ru/ff0d4ddo0
[Ipumenenue Bogopoaa
29 [ToHsTHE O KUCIIOTAX U COJISX 23.12.2025 1 Bubnnorera LIOK
24.12.2025 https://m.edsoo.ru/ff0d50d2
30 CriocoObI MMoJTydeHus: BOAOPOIa 25.12.2025 bubnroreka [JOK
B JIabOpaTOpHUH 25.12.2025 https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o
31 teme «[lonydenue u coOupanue 13.01.2026 bubmmoreka [IOK
BOJIOPO/JIa, U3YYEHUE €ro 14.01.2026 https://m.edsoo.ru/ff0d4f42
CBOMCTB»
39 MonsipHblii 00bEM ra30B. 3aKOH 15.01.2026 bubnuoreka [IOK
ABoraapo 15.01.2026 https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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Brrunciienus oonéma,

33 KOJIMYECTBA BEIIECTBA rasa 1o 20.01.2026 bubmmoreka [JOK
€r0 M3BECTHOMY KOJHMUYECTBY 21.01.2026 https://m.edsoo.ru/ff0d55a0
BEILIECTBA WU 00BbEMY
Brruncienuss 00EMOB ra3oB 10
34 YpaBHEHHIO PEAKIIMH HAa OCHOBE 22.01.2026 bubmorexa [IOK
3aKOHA 00BEMHBIX OTHOIIICHHMA 22.01.2026 https://m.edsoo.ru/ff0d5708
ra3os
35 Ou3nuecKue 1 XUMUIECKIE 27.01.2026 bu6morexa [IOK
CBOWCTBA BO/IBI 28.01.2026 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsiTue 29.01.2026 bubnunoreka [IOK
00 MHIKaTOpax 29.01.2026 https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.
H e e
37 H:Ij:::j HeHIfII{Hz aCTBOPBI 03.02.2026 bubmorexa IOK
B P PEL 04.02.2026 https://m.edsoo.ru/ff0d5b40
MaccoBas 10Jis1 BenlecTsa B
pacTtBope
[IpakTrueckas padota Ne 5 o
e «l
. T:“C‘TB‘; f:rc";:g‘:e:f;mﬂ 05.02.2026 | Bubmnorexa LIOK
P P . P 8 05.02.2026 https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JICH
PacTBOPEHHOTO BEILIECTBAY
K 0ota Ne2
w0 | . ?Tz?:’?" pa ‘]’3” Ho 10.02.2026 | BuGmnorexa [IOK
eMe CHOPOA. BOROPOL. 11.02.2026 https://m.edsoo.ru/ff0d6342
Bona»
40 OKcupl: cOCTas, 12.02.2026 bubnmuoreka [JOK
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KJIaccu(UKaIysi, HOMEHKIIATypa 12.02.2026 https://m.edsoo.ru/ff0d664e
[Tonyyenue u xumMmu4eckue

41 CBOMCTBA KUCIIOTHBIX, 17.02.2026 bubnmoreka [JOK
OCHOBHBIX U aM(OTEPHBIX 18.02.2026 https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoOBaHWMS: COCTaB, 19.02.2026 bubmmoreka [JOK
KJIacCH(UKAIUsI, HOMEHKIIaTypa 19.02.2026 https://m.edsoo.ru/ff0d67ca

43 [MonyueHne 1 XUMUYECKUE 03.03.2026 | Bubmuoreka IIOK
CBOWCTBA OCHOBaHMIA 04.03.2026 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, 05.03.2026 bubmmorexa [IOK
KJIacCH(HUKAIUsI, HOMEHKIIaTypa 05.03.2026 https://m.edsoo.ru/ffOdfee2

45 [omy4yeHne 1 XUMHYECKHE 10.03.2026 bubmorexa [IOK
CBOMCTBA KUCIIOT 11.03.2026 https://m.edsoo.ru/ffOdfee2
Comnu (cpemuue):

46 HOMECHKJIATypa, CIIOCOOBI 12.03.2026 bubnurorexa [JOK
IIOJIyYECHUS, XUMUUYECKHUE 12.03.2026 https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTueckas padota Ne 6.

Penienune skcriepuMeHTaIBHBIX
47 3a71a4 [0 TEME fOCHOBHBIe 17.03.2026 1 buGmuorexa [IOK
18.03.2026 https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX
COEIMHEHUI
I'eHeTrueckas CBsI3b MEXK
48 KJIaccamu HeopraHquCKHI;y 19.03.2026 bubmmorexa [JOK
. 19.03.2026 https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O06o01eHre 1 cucTeMaTHU3aIus 24.03.2026 bubnmuoreka [JOK
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3HaHUU 25.03.2026 https://m.edsoo.ru/00ad9ch2
K 6oTa Ne3
50 Te‘);f%’,g“c‘;}i"}[fe ;’;’;‘CCH o 26.03.2026 | BuGmmorexa LIOK
. 26.03.2026 https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTUHECHU I
[IepBbie ONBITKH
51 KI1accu (KA XUMHYECKIX 31.03.2026 bubmorexa [IOK
aneMeHTOoB. [loHsATHE O TpyIITax 01.04.2026 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [Mepuoauueckas cucrema 02.04.2026 bubnunoreka [IOK
XUMHYECKUX 3eMeHTOoB []. 1. 02.04.2026 https://m.edsoo.ru/00ada52c
MenneneeBa
53 TLeDHOMEL TOVIIILL TOXFDVIILL 14.04.2026 bubnurorexa [JOK
DHOZBL, TPYHIEL HOXrpyT 15.04.2026 https://m.edsoo.ru/00ada52c
54 Crpoenne atomMoB. CocTaB 16.04.2026 bubnurorexa [JOK
aTOMHBIX sifiep. M30Tombl 16.04.2026 https://m.edsoo.ru/00ada342
CTtpoeHue IeKTPOHHBIX
55 000J10Y€K aTOMOB BJIEMCHTOB 21.04.2026 bubnuoreka [JOK
[Tepuoamueckoii cucremsr /1. U. 22.04.2026 https://m.edsoo.ru/00adaébc
Menneneesa
XapakTepuCTHUKA XUMHUECKOTO
56 9JIEMEHTA 110 €r0 MOJIOKEHHIO B 23.04.2026 bubnuoreka IJOK
[Tepuoauueckoii cucreme /1. M. 23.04.2026 https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue [lepuoanueckoro 28.04.2026 bubnunoreka [JOK
3aKOHA JUIsl pa3BUTUS HAyKH U 29.04.2026 https://m.edsoo.ru/00ada96e
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npaktuku. JI. 1. MenneneeB —
YU€HBIH, IEJAror U rpaXKJaHuH

PesepBubiit ypok. O60011eHNE 1

58 CUCTeMAaTH3aIVsI 3HAHWH / 30.04.2026 bubnmoreka [JOK
Bcepoccuiickas mpoBepoyHas 30.04.2026 https://m.edsoo.ru/00adb33c
pabota
KonTponsnas pabora Ne4 no

C .
s0 | oo 05.05.2026 | Butmoreka [[OK
. ” 06.05.2026 https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepoyHas
pabota

50 DIEKTPOOTPHUIIATEIIEHOCTh 07.05.2026 bubnmorexa [JOK
aTOMOB XMMHWYECKHUX IEMEHTOB 07.05.2026 https://m.edsoo.ru/00adaab8

61 HouHast XUMUUeCKask CBS3b 12.05.2026 1 BuGmuorexa [1OK

13.05.2026 https://m.edsoo.ru/00adac34

62 KoBanenTHas mossipHas 14.05.2026 bubnurorexa [JOK
XUMUYECKas CBSI3b 14.05.2026 https://m.edsoo.ru/00adaab8

63 KoBanenTHas HeroysipHas 19.05.2026 bubnuroreka [JOK
XUMUYECKask CBSI3b 20.05.2026 https://m.edsoo.ru/00adaab8

64 Cremert OKHCIeHI 21.05.2026 bubmuoreka [JOK

21.05.2026 https://m.edsoo.ru/00adae28

65 OxHcauTENbHO- 26.05.2026 bubmmorexa LIOK
BOCCTAaHOBUTEJIbHBIE PEAKLIMU 27.05.2026 https://m.edsoo.ru/00adb076

66 OKHCIMTENN ¥ BOCCTAHOBHUTEIN 28.05.2026 bubmorexa HOK

28.05.2026 https://m.edsoo.ru/00adb076

67 PezepBHblit ypok. O0001IIEHNE U bubnuoreka [IOK
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CUCTEMAaTHU3alus 3HaHUU 110
teme «CTpoeHue aroma.
XUMHYECKAA CBA3LY

https://m.edsoo.ru/00ad9ch?2

68 PesepBHblit ypok. O60011IEHNE U ! bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https.//m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 63

10 [TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nugposbie
Tema ypoka Kourpoububie | IlpakTHyeckue op
n/n Bcero U3yUYEeHUsS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.
Ilepuoanueckas cucrema bub6anorexa IIOK
1 pHO 1 01.09.2025 nomorexa 1
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOMCTB XMMHYECKUX DJIIEMEHTOB 1 04.09.2025 bubmorexa LOK
) R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Knaccudukanusa u HoMeHKIaTYpa bubanorexa IIOK
3 (b 1 M 1 08.09.2025 1
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunn xXuMuueckoil CBS3U U THIIEI Bbubanorexa IHIOK
4 ! .. 1 11.09.2025 1
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padota Nel o teme
«[loBTOpEHUE U yriyoieHue 3HaHui
5 P yrLy 1 1 15.09.2025
OCHOBHBIX Pa3JieJioB Kypca 8
KJIacca
Knaccudukanusa xuMuaeckux Bbubanoreka LIOK
6 ‘(,b H 1 18.09.2025 1
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM Bu6 1OK
nOJIMoTEKA
7 eakiuu. IloHITHE O TOMOTEHHBIX U 22.09.2025
bearh 1 https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
ITonaTue 0 XUMHUUECKOM Bbubnunoreka IIOK
8 1 25.09.2025 1
paBHOBecuH. DAKTOPBI, BIUSAIOLINE https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHUUYECKOU peaKluu
Y TOJIOKEHNE XUMUYECKOTO
paBHOBECHs

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9 29.09.2025
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONTUTHYECKON Bu6 1OK
HOINOTEKA
10 ncconuanmy. CHIbHBIE U CIIa0bIE 02.10.2025
A TiHal https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
bubmmoreka [{OK
11 MonHbIe ypaBHEHNS PEAKIIUN 13.10.2025
M peakdl https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIOT U
OCHOBaHUH B CBETE IIPEACTABJIECHUIN b K
12 pel 16.10.2025 nomotexa 1O
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
IUCCOLIHAIINHT
XHUMHYECKHE CBOMCTBA COJIEH B BuG 1OK
nOInoTEKA
13 CBeTe IIpeACTaBICHUI 00 20.10.2025
pell o https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 ITousarue o ruaponse conen 23.10.2025
AP https://m.edso0.ru/00add9d4
O0001IeHrEe U cUCTEMATU3ALIIS bu6 e OK
15 . H 27.10.2025 uomorexa I
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. Eu6 OK
16 «PernreHne 3KcepuMeEHTaIbHBIX 30.10.2025 nommoteka I
https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
«DINIEKTPOIUTHYECKAS b K
17 P 01.11.2025 nommorexa 110

Jucconyanusa. XuMHAYeCKue
pCaKknuu B paCTBOpaAX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTeprucTUKa raJIoreHOB.

bu6mmoreka [IOK

18 XUMHYECKHE CBOMCTBA HA IIPUMEPE 06.11.2025
p p https://m.edsoo.ru/00addfe2
XJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, II0JIyUCHHE 10.11.2025 bubnnotexa HOK
’ ya ’ o https://m.edsoo.ru/00ade104
IIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme Bu6 LOK
nonmorexa
20 «[Tomy4yenne COIIHON KUCIOTEI, 13.11.2025
i .. o https://m.edso0.ru/00ade348
W3y4YCHHE € CBOWCTBY
BI)ILII/ICJ'IGHI/H[ 110 ypaBHeHI/ISIM
21 XUMHUYECKHUX PEaKIIUN, €CIIH OONH 24.11.2025 bubnmotexa HOK
p ’ R https://m.edsoo.ru/00ade488
W3 pEareHTOB JaH B H30BITKE
OO011as XxapakTEPUCTUKA DIIEMEHTOB N K
29 1 1Y P 27 11.2095 noamoreka 11O
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
Haxoxnenune cepsl u €€ bubmuoreka IIOK
23 FICHHE Cep 01.12.2025 nomorexa 1
COEIMHEHUH B MPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo10pO/1, CTPOEHHE,
P P P bu6mmoreka [JOK
24 (hbM3UYEeCKrEe U XUMHUYECKUE 04.12.2025
. https://m.edsoo.ru/00ade802
CBOJCTBA
Oxcunapl ceprl. CepHas KMCIIOTa,
25 q)nanecxng u XHl\queCKI/Ie 08.12.2025 bubmmorexa [JOK
N o https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMCHECHHE
XHUMHYCCKUE PEAKIINH, JICIKAIIHE B
OCHOBE IIPOMBIIIIIIEHHOr0 cHoco0a Bbubnunoreka IIOK
26 p 11.12.2025 1

MOJIYYCHHA CCpHOﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKPYKarOLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

97 Brrancnenue MmaccoBoit 10Jn 15.12.2005 bu6mmoreka [{OK
BBIXO/Ia TIPOJIYKTa PEAKIINH o https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymisl. A3o0T,

28 acCIpOCTPAHEHHE B IPUPOJIE 25.12.2025 bubnmorexa LHOK
pactpoctp PHpoae, o https://m.edsoo.ru/00adeea6
(bu3nyecKre U XUMHUECKUE
CBOMCTBA
AmMuak, ero ¢usnyeckue u Bu6 1OK

nonroTeKa

29 XUMHUYECKHE CBOMCTBA, ITOIyUYCHUE 18.12.2025

yi https://m.edsoo.ru/00adf004
U TIPUMCHEHHE
[IpakTnueckas padota Ne 3 o Teme Bu6 10K
nonroTeKa
30 «[Tonyuenne aMMuaKa, N3ydeHUe 22.12.2025
yqu i https://m.edso0o.ru/00adf180
€ro CBOMCTBY
A3oTHas kucnoTa, e€ pusndeckue u bubmnoreka IJOK

31 1, ¢8 ¢ 25.12.2025 nomoreka 1
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aAMMOHHMSI B KQUeCTBE MUHEPATbHBIX

32 o0peHuii. XUMHUYECKOE 29.12.2025 bubmorexa HOK
yAobp ' . o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpeibl
COCIMHEHHUSIMU a30Ta
dochop. Oxcun dochopa u

33 (1)00((11))0 pHa}I KI/ICJ'I((i))Ta (b(bI/II)BI/I(‘{\QEKI/Ie u 12.01.2026 bubmmorexa [IOK

p N o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTyYCHHE
Hcnons3oBanue GpochaToB B
tocdy N bubmuoreka [JOK
34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. 15.01.2026

3arpsi3HeHue NPUPOJHON CpeEIb

https://m.edsoo.ru/00adfc20
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dbocharamu

Yraepoa, pacipoCcTpaHEHHE B

bu6mmoreka [{OK
35 npupoe, GU3nIeCKe 1 19.01.2026
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBONMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
U XMMHWYECKHE CBOMCTBA. Eu6 LIOK
nomorexa
36 DKOJIOTUUECKHE IIPOOIIEMEI, 22.01.2026
p https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yIJIepo/ia
(1V)
bubmmoreka [{OK
37 YronpHas KUCIOTA U €€ COon 26.01.2026
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
"TTomydeHHE YIIIEKUCIIOrO ras3a. bub6anorexa IHIOK
38 YHCHHE YT 29.01.2026 nomorexa 11
KauectBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[IepBoHauanbHBIC TOHATHS 00 Eu6 10K
nOInoTEKA
39 OpraHUYECKUX BEIIECTBAX KaK O 02.02.2026
P Hl https://m.edsoo0.ru/00ae054e
COCTMHECHUSX YTIIepoia
bu6mmoreka [JOK
40 Kpemunii 1 ero coeqnHeHNs 05.02.2026
p a https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5.
Permrenue sxcrepuMeHTAIEHBIX bu6 € OK
41 P ‘ 09.02.2026 ubsmorexa I
3a7a4 1o teme «Baxkuelimniue https://m.edso0.ru/00ae0bf2
HEMETAJUIBl U UX COCIUHEHUS)
KounTtponsnas padora Ne3 mo teme Eu6 10K
noIroTeKa
42 «Baxueime HeMeTaUIbl U UX 12.02.2026
https://m.edso0.ru/00ae0el8
COEIUHEHUSD
43 OO1ast xapakTepuCTHUKa 16.02.2026 bubnuoreka [IOK
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XUMHUYECKUX DIEMEHTOB —
MeTauI0B. MeTraiundeckas CBA3b U
METAJUIMYECKasA KPUCTATUTMYECKAS
pemérka. Gu3nyecKkre CBOKMCTBA
METAJUIOB

https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOUCTBA METAJLIOB.

bubmmoreka [{OK
44 DIEKTPOXUMUAYECKUM DS, 19.02.2026
p . A https://m.edso0.ru/00ae1156
HaINPsDKCHUH METAIIIOB
O61ue cnocoObl NOTy4YEeHUS
metauioB. Cruiassl. Beruncnenus Bt HOK
nonmorexa
45 0 YPAaBHEHUIM XUMHUYECKUX 02.03.2026
P . https://m.edso0.ru/00ae1156
peaKIui, eclii OJTUH U3 PearcHTOB
COJICP)KHUT IPUMECH
46 TToHaTHE O KOPPO3UM METAILIOB 05.03.2026 bubmmorexa [OK
pp R https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJUIBI 12.03.2026
1 https://m.edso0.ru/00ael4b?2
OKcHUIBI U THOAPOKCUIILI HATPUA U Bbubanorexa IHIOK
48 g AIPOKCHIBT HATD 16.03.2026 nommorexa 1
KaJus https://m.edso0.ru/00ael4b?2
€JI0YHO3EMEIILHEBIE METAJLIELI — bu6 € OK
49 Wenoxn y 19.03.2026 uomorexa I
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
. bu6 e OK
50 Baxneiue coequHEHUS KaJIbLIU 23.03.2026 nomorexa L
https://m.edsoo.ru/00ael5e8
O00011IeHrE U cCUCTEMATU3 AU
51 Hj H 26.03.2026
3HAHUU
JKécTkocTh BOABI M CIOCOOEI €€ Bbubnunoreka IIOK
52 8 30.03.2026 1
yCTpaHEHHUs https://m.edso0.ru/00ae1886
53 IIpakTtuyeckas padora Ne 6 o reme 02.04.2026 bubnuoreka [IOK
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

"YKécTKOoCTh BOIBI U METOIBI €6

https://m.edsoo.ru/00aelae8

ycTpaHeHus"
b K
54 AJTIOMHHMIA 13.04.2026 nomorexa O
https://m.edsoo.ru/00aelc64
AmMboTepHbBIE CBOIICTBA OKCHUIA U bubanorexa IHIOK
55 dotep A 16.04.2026 nosmotexa I
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso 20.04.2026
https://m.edso0.ru/00ae1d86
OKcHpl, THAPOKCHIBI U COJIU b K
57 i\ ap b\ 23.04.2026 nommoreka 11O
xenesa (I) u xenesa (111) https://m.edsoo.ru/00ae35e6
O00011eHNEe U CUCTEMATU3 AN
58 H} 8 27.04.2026
3HAHUI
[IpakTnueckas padborta Ne 7.
Pemrenue sxcriepuMeHTAIEHEBIX bub6anorexa IHIOK
59 P ‘ 30.04.2026 nosmorexa 1
3a7a4 1o temMe «Bakuelniue https://m.edsoo.ru/00ae3de8
METAJUIbI U UX COEIUHEHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CITN OJINH
W3 PEeareHTOB J1aH B U30bITKE WIIH bu6 e OK
60 P A 04.05.2026 uomorexa I
COJEPKUT IpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOYKTa
peakuu
O00011IeHrE U cCUCTEMATU3 AU
61 H‘,l H 07.05.2026
3HAHUNI
KounTtponsnas pabora Ne4 mo teme
62 «Baxueime MeTauIbl U UX 14.05.2026
COEIUHEHUSD)
63 BemectBa u maTepuansl B 18.05.2026 bu6mmoreka [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MOBCEIHEBHOM JKU3HU YCJIOBEKA

https://m.edso00.ru/00ae3f50

X
64 I/IMI/I‘-IGCKOCUI%anSIBHCHI/Ie 1 21.05.2026 bubnuorexa [JOK
OKPYXKAIOLIEN CpeIbl https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHnn bubnuorexa [JOK
65 1 25.0.2026
9KOJIOTMUYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. 0606iueHHe u ! 58.05.2026 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O60011eHNE U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00adh33c
68 PesepBubIit ypok. O60011eHNE 1 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kox nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbI
OCHOBHOI'0 00111er0 00pa30BaHUs

1

IIo Teme: «HepBOHa'-IaJ'IBHI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: aTOM, MOJIEKYJla, XUMUYECKHI 3JIEMEHT, MPOCTOe
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs
aTOMHas M MOJIEKYJIspHas Macca, KOJUYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JI0JIs
XMUMHUYECKOTO 3JIEMEHTa B COCTUHEHHUH, MOJISIPHBIA 00bEM, XUMUYECKasl peakius, KiaccuuKkanus peaxkiuii:
peaKuuu COCAMHEHMS, pEaKUUU pa3JIoKEHUs, pEaKIUU 3aMelleHus, peakuuu OoOMeHa, »5K30- U
SHIOTEPMHUUECKUE PEaKIUu, TeIIoBoi 3(pdeKT peakuuu, pacTBOp, MaccoBas J0JIsl BellecTBa (IIPOICHTHAS
KOHIIEHTpALUs1) B pacTBOpE

1.2

HIUIIOCTPpUPOBATb B3aUMOCBSA3b OCHOBHBIX XUMHNYCCKHUX MOHATUM U MPUMCHATDb 3TU IOHATHA IIPHU OIMMCAHUU
BCIICCTB U UX npeBpameHI/HZ

1.3

UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JJISi COCTaBjieHHs (OpMyN BEUIECTB U ypaBHEHUN XUMHUYECKHX
peakuui

1.4

PAaCKpBIBATb CMBICJI 3dKOHOB COXPAHCHUS MACChI BCHICCTB, INOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOT'O
YUYCHUS, 3adKOHA ABOF@.I[pO




1.5

ONpCACIIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCIUMHCHUAX

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHUYCCKHUE pCaKIHuUn (HO YHCJIy M COCTaBy Y4YaCTBYIOUIMX B PCaKMU BCHICCTB, IIO

1.6
TETIIOBOMY (P EKTY)
1.7 BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
1.8 BBIYHCIISATH MACCOBYIO JIOJIK0 XUMUYECKOTO 3JIEMEHTa M0 POpPMYJe COeANHEHNUS,
1.9 BBIYHCIISATH MAaCCOBYIO JOJIIO BEUIECTBA B pACTBOPE
110 MPUMEHSITh E€CTECTBEHHOHAY4YHbIE METOJbl MO3HaHWS — HaOMIOJeHHe, H3MEpeHHe, MOJETUPOBaHUE,
' SKCIIEPUMEHT (peasbHbIA U MBICICHHBIN)
2 ITo Teme: «BaxkHeiume npeACcTaBUTENN HEOPTaHUUYECKUX BEIIECTBY
2.1 PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHI: OKCUJ], KUCJIOTAa, OCHOBAHHUE, COJIb
2.2 OTIPENEIIATh MPUHAJICKHOCTD BEIIECTB K ONpPeAeIEHHOMY KJIACCy COEIUHEHHI 1o hopMyaam
2.3 KJIacCU(PUITMPOBATh HEOPTAaHMYECKUE BEIECTBA
24 XapaKTepH30BaTh (OMUCKHIBaTh) 00IME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB, MOIATBEPKAAS
' OTHMCaHKE TPUMEPaAMH MOJIEKYJISPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI
25 IPOrHO3HPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX KadeCTBEHHOTO COCTaBa, BO3MO>KHOCTH
' POTEKAHUS XUMUYECKUX MTPEBPALECHUN B PA3IMYHBIX YCIOBUSAX
clieIoBaTh MpaBWJIaM IOJIb30BAHMSA XUMHUYECKOW IMOCYIOW M J1abopaTOpHBIM OOOpPYAOBaHHMEM, a TaKkKe
npaBuJiaM OOpall[eHusl C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIMOJHEHHUIO TaOOPAaTOPHBIX
26 XMMHYECKUX OMBITOB IO MOJYYCHHIO M COOMpaHHI0 ra3000pa3HbIX BeEIIeCTB (BOJAOPOAA U KHUCIOPOJA),

IPUTOTOBJICHUIO PACTBOPOB C ONpPE/ENEHHON MacCOBOM J0Jei pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U
IIPOBOAMUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIBIO
UH/IMKAaTOpOB (JTakMyc, heHoI(TaIenH, METUIOPAHXK U APYTHE)




2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKOU PEaKLIIUH

ITo Teme: «Ilepnoguueckuii 3akoH u [lepuoguueckas cucrema xuMuueckux ieMeHToB [, 1. Menneneesa.

3 Crpoenue aToMOB. XuMHuecKas CBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI
PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHATHUH: SAPO aTOMa, AJIEKTPOHHBIN CJIOM aroma, aTOMHas
3.1 opbuTanb, paguyc aroMa, XUMHYecKas CBs3b, IMOJIApHAs M HEMOJSpHas KOBaJE€HTHas CBS3b,
AJIEKTPOOTPHUIIATENILHOCTh, HOHHAS CBA3b, MOH, KATUOH, AHUOH, CTENIEHb OKHCIEHUS
3.2 KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI
OTHCHIBATh M XapaKTepu30BaTh TabauuHyro ¢GopMmy llepmoanyeckoil cuCTeMbl XUMUYECKHX 3JIEMEHTOB:
3.3 pasnuyath MOHATHS «TiaBHas noarpynmna (Arpynmna)» u «mnobounas noarpynna (brpymma)», «Mamsie» u
«0OJIbLITNEY IEPUOIBI
packpbiBaTh cMbich  Ilepuogmueckoro 3akona JI.M. MenaeneeBa: JIE€MOHCTpUPOBaTh MOHUMAHHUE
3.4 MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHUX D3JIEMEHTOB OT WX MoJiokeHus B I[lepumoanueckoit
CUCTEME
COOTHOCHUTH 0003HaYEHHUSI, KOTOpBIE UMetoTcs B Tabmule «l[lepuoanyueckas cuctemMa XUMUYECKUX AJIEMEHTOB
3.5 J.W1. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsif siapa, o011ee YUCo AMEKTPOHOB U paclpeAeseHIe X 0 AIEKTPOHHBIM CIIOSIM)
3.6 OTIPEEINIATh CTENCHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
3.7 OTIPEIEIIATh BUJ XUMUYECKOU CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSIX




9 KUIIACC

Konx nposepsiemoro

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 NporpaMmmbIl

pe3yJbTara OCHOBHOT'0 0011ero 00pa3oBaHus
1 [To Teme: «BerecTBO U XUMHUECKas! PEAKITUS
pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TOHATUM: PACTBOP, OJICKTPOJUTHI, HEIIEKTPOIMTHI,
ANEKTPOJIUTUYECKAS TUCCOIMALINS, PEaKIIMM MOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOE pPaBHOBECHE,
11 oOpaTiMble W HEOOpAaTUMBIE PEAKIMH, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIC PEAKIIUU, OKHCIUTEIb,
' BOCCTAaHOBMUTEJb, OKHUCIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOIUs, aM(OTEpPHOCTb, XUMHUYECKAs CBS3b
(koBasIeHTHAsI, MOHHASI, METAJUINYECKasi), KPUCTALTNYECKAs PEmIéTKa, CIUIaBbl, CKOPOCTh XMUMHYECKOU
peakuuu
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IOHSATHH W TNPUMEHATh 3TU MOHATHUS IPHU
' OIIMCAaHUU BELIECTB U UX MPEBPALLECHNN
13 COCTaBJISITh YPAaBHEHUS SJIEKTPOJIUTHYECKOM IUCCOLMAIMM KHUCIIOT, WLIEJOYE M COJIeH, MOJHBIE U
' COKpaIEHHbIE YPaBHEHUS peaklnii HOHHOTO 0OMeHa
14 pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH IOCPEICTBOM COCTAaBJICHUS
' AJIEKTPOHHOTO OajlaHca 3TUX peaKUui
1.5 IPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUYECKOU PEakLUu
2 [To Temam: «HemeTamibl u ux coequHeHus» U «MeTaibl U UX COSIUHEHUS»
XapaKTepu30BaTh (OMHUCHIBATH) O0IME U CHEHU(PUUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX U CIOMXKHBIX
2.1 BEILECTB, MOATBEPKAasl OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX

XUMHUYCCKUX peaKHHI’I




COCTaBJIATh YpaBHCHHA peaKHHﬁ, MOATBCPXKAAOIINX CYIICCTBOBAHHUC TCHECTHYCCKOM CBS3H MCKOY

22 BELIECTBAMH PA3JIMYHbIX KJIACCOB
93 IPOrHO3MPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOYKHOCTH IIPOTEKaHUS
' XMMHUYECKUX MPEBPAIICHUN B Pa3IMUHbIX YCIOBHSIX
CJIeIOBaTh MpaBWJIaM MOJIb30BaHUS XUMUYECKOW MOCynoil U 1ab0opaTOpHBIM 000PYIOBAaHUEM, a TaKXKe
24 MpaBUJIaM OOpaIeHMsl C BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBINOJIHEHUIO JIAOOPATOPHBIX
' XMMHMUYECKUX OIBITOB MO TOJYYEHHIO U COOMPAHHIO ra3000pa3HbIX BEUIECTB (aMMHaKa U YIJIEKHCIOTO
rasa)
MIPOBOJUTh PEAKIMH, MOJATBEP)KIAIOIINEe KayeCTBEHHBIH COCTaB pPa3jIMUYHBIX BEIIECTB: pPaclo3HaBaTh
95 OTBITHBIM MYTEM XJOpUI-, OpoMuJ, Moauj, KapOoHaT, gocdar, cuiIMKaT, Cylb(ar, TUIPOKCHIAUOHBI,
' KaTHUOHbl aMMOHMS, HOHBl H3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHMYECKUX BEILEeCTB
3 ITo Teme: «XuMHs U OKpyKaromas cpeiar»
3.1 pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nouatuii: [1/IK BemectBa; koppo3usi MeTanioB
OPUMEHSTh OCHOBHBIC OIEpallid MBICIUTEIBHON JEATeNbHOCTH — aHaliu3 M CHUHTE3, CpPaBHEHUE,
3.2 0000111eHIe, CUCTEeMATHU3alINIO, BBISIBJICHUE MPUYMHHO-CIEIICTBEHHBIX CBSI3€H — JAJIS M3Y4YECHUS CBOMCTB

BEIIECTB U XUMUYECKUX PEAKIIMil; eCTeCTBEHHOHAYUHbIE METObI MO3HAHUS — HAaOMNI0IeHUE, U3MEPEHUE,
MOIETTUPOBAHUE, SKCIIEPUMEHT (PeasibHbIM U MBICIICHHBIN )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS
11 [Ipenmer xumuun. Posib XUMUM B )KU3HU YeJIOBEKA. XUMHS B cCUCTEME HayK. Tena u BeniectBa. GU3NYECKHe CBOMCTBA
' BEILIECTB. ArperaTHOe COCTOSIHUE BEIIECTB
1.2 [Tonsatue o MeTo1ax mo3HaHus B XUMUU. YucThie BemecTBa U cmecu. CrmocoObl pa3aesieHust cMeceit
13 ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE 1eMEHTHL. CUMBOJIBI XUMHUYECKUX IEMEHTOB. [IpocThie U CHOXKHBIE BEIIECTBA.
' ATOMHO-MOJIEKYJISIPHOE YUECHHUE
Xumuyeckass gopmyna. BajgeHTHOCTP aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
14 OtHocuTenbHas aromHas Macca. OTHOCHUTENIbHAs MOJIEKYJsIpHas Macca. MaccoBasi A0Jsl XUMUYECKOIO 3JIEMEHTA B
COCIMHEHUH
15 KomnuectBo BemectBa. Moisb. Monsipas macca. B3auMoCBsI3b KOJIMUECTBA, MACCHI M YHUCJIA CTPYKTYPHBIX €IUHUIL
' BelecTBa. Pacuérel mo popmynaM XMMHUYECKUX COCTUHEHUI
16 @u3nueckue U XUMHUYECKUE SIBJICHUA. XMMUYECKas peaklus U €€ MPU3HAKU. 3aKOH COXPAHEHUs MAacCChl BEILECTB.
' Xumuyeckue ypapHeHus. Kiaccupukanus XuMHUecKuX peakiuuii (CoeqMHEeHUs], Pa3ioKeH s, 3aMelIeHHs], 0OMeHa)
XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCY/I0H, C MpaBUiaMu paboThl B 1a0OpaTOPUH U pUEMaMu
1.7 oOpamieHus ¢ JabopaTOpHbBIM OOOpYJOBAaHUEM, H3Y4Y€HHE U ONHUCaHHEe (U3UYECKUX CBOMCTB 00pa3loB

HCOPraHNMYCCKUX BCUICCTB, Ha6J'II-OI[eHI/Ie @mn%cxnx (HJ'IaBJ'IeHI/IC BOCKa, TagdHUC JIbld, paCTUPAHUC CaXxapa B CTYIIKC,




KATIEHUEe ¥ KOHJEHCALUS BOJBI) W XHUMHYECKHX (TOpPEHHE CBEYM, NPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMO/ICHCTBHE MeJa C KUCIOTOW) SIBJICHWH, HAONIONEHHE W OINHCAaHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakuuil (pa3joxeHUe caxapa, B3aUMMOJECWCTBUE CEPHOM KUCIOTHI C XJIOPUJIOM Oapusi, pa3jiokKeHHe THIpOoKcuia
menu(ll) mpu HarpeBanuu, B3aumoaencTBUE xene3a ¢ pactBopom cosm meau(ll), m3yuenune cnocoOGoB paznencHus
cMmecei (¢ MoMOIIbI0 MarHuTa, (PUILTPOBaHUE, BHIIAPUBAHNE, JUCTUIUISILINS, XpoMaTorpadus), IpoBeA€HUE OUUCTKU
MOBapeHHON coiM, HaONIOJIGHWE M ONUCaHWE pEe3ylIbTaTOB IPOBENCHMS OIBITA, MWIIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MACChl, CO3AaHNE MOJIEIeH MOJIEKYI (IIapOCTEPHKHEBBIX)

2 Baxxneiimme npeacraBuTenn HEOPraHUIECKUX BEIIECTB
Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucmopoa — anemMeHT u mpocTtoe BeniecTBo. HaxokaeHue Kuciopoja B
21 npupoje, pu3nveckrue U XuMuueckue cporictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopona. CriocoObl
' MOJIydeHUsl KUCIOpoAa B Jlaboparopuu W mpombliieHHocTu. KpyroBopor kuciopona B mpupoge. O30H —
JIIOTPONHAsL MOAM(UKALMS KHCI0OPOaa
99 TennoBoit >pdekr XumMHueckol peakuu, TEPMOXUMHUYECKUE YPABHEHHUS, 9K30- U HHIOTEPMHUUECKHE pEaKIUH.
' TonnuBo: yrons u MetaH. 3arpsisHeHHE BO3/lyXa, YCUIEHHE TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOIO CIIOS
53 Bonopoa — anemeHT u npocroe BeuiecTBo. Haxoxaenue Bogoposa B mpupoje, GU3ndeckue U XUMUYECKHEe CBOICTBA,
' [IPUMEHEHHe, clioco0b! nosydeHust. Kucnotsl u comu
2.4 MossipHblii 00bEM ra3oB. Pacué€Tbl 1o XUMHUYECKUM YpaBHEHUSIM
duznyeckue cBolcTBa BoAbl. Bonma kak pactBoputenb. PacTBopbl. HachlllleHHBIE M HEHACBILIEHHBIE PACTBOPBI.
95 PacTtBopumMocTs BemecTB B Boje. MaccoBast 10JIs BEIIECTBA B pacTBOpe. XMMHUECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
' Ponp pacTBOpOB B mpUpOJE W B KU3HU 4ejaoBeKa. KpyroBopoT BoAbl B IpHUpOJE. 3arpsA3HEHHUE NMPUPOAHBIX BOJ.
OxpaHa M 04MCTKa IPUPOIHBIX BOJ
26 Knaccugukanus Heoprannueckux coeauneHuil. Oxcuapl. Knaccudukanus okcusios: cosneoOpasytomue (OCHOBHBIE,

KHCJIOTHBIC, aM(I)OTepHI)Ie) u HCCOJ'ICO6p83y}OH_II/I€. HOMCHKHaTypa OKCcHA0B. PU3NYECKHE U XMMHYECKHE CBOMCTBA




OKCHJOB. HOJIy‘ICHI/IC OKCHIOB

2.7

OcnoBanms. Knaccugpukanust ocHOBaHUWIL: MIENOYM M HEpacTBOpPHMBbIE OCHOBaHMA. HoMeHKIaTrypa OCHOBaHWH.

du3nyecKkue 1 XMMHYECKHE CBOMCTBAa OCHOBaHUM. [lonyyenne ocHoBaHUMI

2.8

Kucnotel. Knaccuduxamus xucnor. Homenknarypa kucior. Pu3MYeCKHe W XHMHUUYECKHE CBOWCTBA KHUCIOT. Psin
aktuBHOcTH MeTasuioB H.H. bekerosa. [losryuenue kuciaot

2.9

Conu. Homenknarypa cosneil. @u3nueckue U XuMuieckue ceoiictsa coseil. [lomydyenue coneit

2.10

I'enernueckas CBSI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX CO€)II/IH€HI/II71

2.11

XUMHUYECKUN DKCIEPUMEHT: KAa4eCTBEHHOE OIpe/eJieHue COJEpKaHUs KUCIOpoJa B BO3AyXe, TOJyYCHHUE,
cobupaHue, pacro3HaBaHUE U W3YYCHHE CBOMCTB KMUCIOPOa, HAOMI0IEHNE B3aUMOICHCTBHSI BEIIECTB C KUCIOPOIOM
Y YCJIOBUS BO3HUKHOBEHUS U MPEKpaIeHUs TOpeHHsI (ITokapa), 03HaKOMJICHHE ¢ 00pa3IiaMi OKCHJIOB M OITUCAHHUE WX
CBOMCTB, NOJy4eHHE, COOMpaHUEe, paclo3HaBaHME M H3Y4YE€HHUE CBOWCTB BOJOpOJAa (TOpeHHue), B3aUMOJEHUCTBUE
Bojiopona ¢ okcuaoMm Mmemu(ll) (Bo3MOXKHO HCIONIb30BaHWE BHIACOMATEPUANIOB), HAOIIOACHUE OOPa3IlOB BEIIECTB
KOJIM4eCTBOM 1 MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOpPEHHS BEIIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAcCOBOM JOJIE PaCTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C
MeTajyiaMu (HaTpueM U KajbleM) (BO3MOKHO MCIHOJb30BaHUE BUEOMATEPHUATIOB), OTPEeNIEHUE PACTBOPOB KUCIIOT
W LIeNIoYel ¢ MOMOIIBI0 WHIMKATOPOB, HCCIEA0BaHHWE 00pa3loB HEOPraHWYECKUX BEIIECTB Pa3jMUYHBIX KIIACCOB,
HaOJI0/IeHNEe U3MEHEHHUSI OKPACKH UHJIMKATOPOB B PACTBOPAaX KHUCIOT U IIeJoueH, U3y4yeHHe B3auMOJICHCTBHUS OKCHIa
meau(ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT C MeETalJlaMH, pPEaKIUil HeHTpanu3aluu, TM[oIyd4eHue
HEpPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJHOIO MeTaula JApPYyrUM M3  pacTBOpa  COJH, pEIlIeHUe
AKCIEPUMEHTAJIBHBIX 3334 10 TeMe «BaxkHel e Kiacchl HEOPraHMYECKUX COCIUHEHUID)

Hepnonnqecm/lﬁ 3aKOH U HepI/IO,I[I/IquKaH CHUCTEMA XUMHUYCCKHUX JICMCHTOB I[I/I Menpeneena. CTpOCHI/Ie aTOMOB.
Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIIHHEIC pCaKnnn

3.1

HepBLIe TIOIIBITKH KJIaCCI/I(bI/IKaI_[I/II/I XHUMHYECKUX 31eMeHTOB. IloHsATHE O rpymmax CXOJAHbIX 3JICMCHTOB (H_[eJ'IOLIHLIC u




[IETIOYHO3EMENTbHBIE METAJUIBI, TAJIOTEHBI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTEPHbIE OKCHIIBI U
TUAPOKCHIBI

3.2

[Tepuonnueckuii 3axoH. Ilepronnueckas cucrema xumudeckux snemMeHtoB [I.M. MenaeneeBa. Koporkonepuoanas u
mmmHHOTIepuoAHas ¢opmbl [lepuomaudeckoit cucrembl xumuueckux siaemeHtoB .M. MenneneeBa. I[lepuoabt u
rpynmnbl. DU3NUECKU CMBICI TOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHUOJIAa U TPYIIIBI AJIEMEHTA

3.3

Crpoenue atomoB. CocraB atomubIX siaep. M3otombl. DnexkrpoHsl. CTpoeHHE 3JIEKTPOHHBIX 00OJOYEK aTOMOB
nepBbix 20 xumudeckux snemeHToB llepuomnueckoit cuctemsr .M. MenneneeBa. XapakTepuCcTHKa XUMHUUYECKOTO
3JIEMEHTa MO ero nojoxkeHuto B [lepuoanyeckoii cucreme [I.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHS paJnyca aTOMOB XHMHUYECKHX OJJIEMEHTOB, METAUIMYECKUX W HEMETaJUTMYECKHUX
CBOMCTB 1O TpynmaMm u nepuogam. 3HadeHue [lepuomnueckoro 3akoHa u llepuoanmdeckoid CHCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BUTHUS HaykH U nipakTuku. J[.1. MenzaeneeB — yu€Hblid ¥ rpaKJaHUH

3.5

Xumudeckasi cBs3b. KoBaneHTHas (TMOJsIpHAs W HEMOJSpHAs) CBA3b. ODJIEKTPOOTPHUIIATEIBHOCTh XUMHYECKUX
yneMeHToB. MoHHAasa CBI3b

3.6

Crenenb oxkucieHusA. OKHCIHUTEIIFHOBOCCTAHOBHUTCIBHEIC pEaKIuu. Hpoueccm OKHCJICHHA W BOCCTAHOBJICHUAI.
OxuCIUTEIIN ¥ BOCCTAHOBHUTEIIH

3.7

XUMHAYECKUH SKCIICPUMCHT. U3YUYCHUC 06paSLIOB BCIICCTB MCTAJIJIOB U HEMCETAJJIOB, B3aHMO,HefICTBHe TUAPOKCHU A
OWUHKa C paCTBOpaMH KHUCIIOT H H.IGJ'IO‘IG?I, IMPOBEACHHUE OIIBITOB, HIIJIFOCTPHUPYIOIIUX HIPHUMEPbI OKHUCIHUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, pE€aKuuu pa3ji0KCHUA, COG,Z[I/IHCHI/IH)




9 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

BeniectBo u xummnueckas peakuus. [loBropenue

11

Ilepnonnyecknii 3akoH. Ilepuoanueckas cucrema xumudeckux sneMmeHToB JI.M1. MenneneeBa. CtpoeHne atoMoB.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMHYECKHMX JIEMEHTOB IEPBBIX TPEX MEPHOJIOB, KAIMs, KaJbLUS U UX

COG)II/IHGHI/II\/’I B COOTBCTCTBHH C IMOJIOKCHUEM JJICMCHTOB B HepI/IO)II/I'-IeCKOI\/’I CUCTEMC U CTPOCHUEM HNX aTOMOB

1.2

Crpoenue BemecTBa: BUAbI XUMUYECKOMN CBSI3U. THIBI KPUCTAIIMYECKUX PEMIETOK, 3aBUCHMOCTh CBOVMCTB BEIIECTBA
OT THUTIA KPUCTAIUTMIECKON PEMIETKH U BUAA XUMHUYECKO# cBsi3u. Kitaccudukanus 1 HOMEHKJIaTypa HEOPraHUIECKUX
BEIIECTB (MEXyHApO HAS M TPUBUAIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kiaccam
HEOpPraHWYECKUX COCAMHEHUM, FTEHETHYECKasl CBA3b HEOPraHUYECKUX BEILIECTB

1.3

Knaccudukanuss XuMHUYECKUX peaklUid M0 pa3IuYHbIM MpU3HAKaM (110 YHUCIY M COCTaBY YYaCTBYIOUIUX B peakluu
BEIECTB, M0 TEIIOBOMY 3((DEKTyY, 10 U3MEHEHHIO CTENeHEeW OKUCIIEHUS XUMUYECKHX 3JIEMEHTOB, 10 00paTUMOCTH,
[0 Y4YacTHIO KaTaiu3aropa). JK30- U SHIOTEPMHUYECKHE peaklMH, TepMoXuMudeckue ypaBHeHus. [lonarue o
CKOPOCTH XUMUYECKON peaKuu

1.4

IlouaTtue o0 O6paTI/IMI)IX u H€06paTI/IMBIX XUMHUYECKHUX PpPCaAKIUAX. IloHsTHE O TOMOTEHHBIX H IeTECPOTrCHHBIX
pEaKknusix. IloHsaTHE O XMMHYECKOM PaBHOBECHH. (DaKTOpBI, BJIMAOIIUC Ha CKOPOCTH XUMHYSCKOM p€aknun u
ITOJIOKCHUEC XUMHWYCCKOI'O PABHOBCCHUA

1.5

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH, JJICKTPOHHBINA OaJaHC OKHCIMTEIbHO-BOCCTAHOBHTEIBHOU PEAKIIHH.
CocraBieHHE ypaBHEHUI OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH C MCIOJIB30BAHUEM METOJZA JIEKTPOHHOTO
OaylaHCca

1.6

Teopm[ BHCKTpOHHTquCKOﬁ JUCCOoHaIu. 3HeKTpOJ'II/ITLI U HEOBJICKTPOJHUTHI. KaTI/IOHBI, aHUOHBI. MexaHu3M




JIMCCOIMALIMU BEIIECTB C PAa3IMYHBIMH BHJAMH XUMHUYECKOH cBs3u. CreneHpb nuccormanuu. CuiibHBIE M cladble
NeKTposuThl. Peakunyu HOHHOro oOMeHa. YcClIOBHUS NpPOTEKaHUs peakUuid HOHHOrO OOMeHa, IOJHbIE U
COKpaII€HHbIE MOHHBIE YpaBHEHHs peakiuii. CBOHCTBa KHCIOT, OCHOBAaHUM W COJIEH B CBETE IMpPEJCTaBICHHUN 00
ANIEKTPOJIUTHYECKON nucconuanuu. KauectBeHHble peakiiuu Ha noHbL. [loHsATHE 0 ruapoause coneit

1.7

XUMHUYIEeCKHI OKCIICPUMCHT. O3HAKOMJICHHUEC C MOJACIIAMH KPUCTATINIMYCCKHUX pCHIéTOK HCOPraHNM4CCKUX BCIICCTB —
METaJJIOB ¥ HEMETa/UIoB (rpadura M aamasa), CIO0XKHBIX BEIIeCTB (XJIOpUAA HATPHA); UCCIEAOBAaHNE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOH peakIuy OT BO3JCHCTBHSA pPa3NUYHBIX (DAaKTOPOB; HMCCIECIOBAHUE DIIEKTPOIPOBOJHOCTH
pacTBOpPOB  BEIIECTB, TMpollecca MUCCONMAIMM KHUCIOT, mIeaoded u cojeld (BO3MOXKHO HCIIOJIb30BAHHUE
BHJICOMATEPHAJIOB); MPOBEJACHUE OMBITOB, WJUIFOCTPUPYIONIUX MPU3HAKA MPOTEKAHMS PEaKIuii MOHHOTO OOMeHa
(oOpa3oBaHMe OcajKa, BbIJENIEHUE ra3a, 00pa30BaHUe BOJbl); OMBITOB, WITIOCTPUPYIOIIUX MPUMEPBI OKUCIUTENIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUN (TOpPEHHE, PEaKIuy Pa3JI0KEHHUS, COCIUHEHHUs); PacIO3HABAHWE HEOPTaHUYECKUX
BEIIIECTB C MIOMOIIBI0 KaUeCTBEHHBIX PEaKINi Ha HOHbI; PEIICHNE SKCIIEPHUMEHTAIBHBIX 33]a4

Hemeranner u nx COCAMHECHUS

2.1

OO0mras xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHue
u (uznyueckue CBONCTBA MPOCTHIX BELIECTB — TajloOreHOB. XHMHUYECKHME CBOWCTBA Ha MpUMEpe Xjiopa
(B3auMozeiicTBUE C MeTalylaMH, HeMeTaulaMM, Mienodamu). XiopoBojopon. CosiHasg KHCIOTa, XUMHUYECKHE
CBONCTBa, MoOJydyeHue, npuMmeHeHue. [leiicTBHe Xiopa U XJIOPOBOJOPOAA HAa OpPraHu3M uesloBeka. Baxueimme
XJIOPUJIBL U UX HAXO0XKACHHUE B IPUPOJIC

2.2

O6mas xapakrtepuctuka srneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHbIE CTENeHU
okucinenus. CrtpoeHue u (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa M CEepbl. AJUIOTPOIHBIC
MoAu(HUKAIIMK KUCIOpoJa M cephl. XHUMHUYEecKHe cBoiicTBa cepbl. (CepoBOJOpoON, CTpoeHHe, (U3HUecKue u
XUMHUYECKHe CcBOicTBa. OKCHUIBI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, GU3UYECKUE U
XMUMHUYECKHE CBOMCTBa (00IIME Kak MpEeACTaBUTENs Kiacca KHUCIOT U chenupuyeckue). XUMUYECKHE peakiuu,




JeXkKallie B OCHOBE IIPOMBIIUIEHHOIO CIIOCO0a Moay4eHus: cepHoi KucioThl. [Ipumenenne. Conu cepHOM KUCIIOTSI,
KauecTBEHHasl peakliys Ha cyiab(aT-uoH. HaxoxaeHue cepbl U €€ coelMHeHui B Ipupoie. XUMHUECKOE 3arps3HeHHe
OKpYKaIOIIEH Cpeabl COeANHEHUSAMH Cepbl (KHCIOTHBIE JIOXKIH, 3arpsi3HEHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MIpeI0TBpAaILEHUs

2.3

O6mrass xapakrtepuctuka dieMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE CTEICHU
OKHUCJIEHHS. A30T, pacIHpoCTpaHEHUE B MpHpoje, (PU3MUecKHe U XUMHYecKue cBoiicTBa. KpyroBopor aszora B
npupoae. AMMHaK, ero (uU3MUecKue U XUMHUYECKHE CBOMCTBA, MoJiyyeHue W npumeHeHue. Coyin aMMOHHSA, HX
¢u3znueckue U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuiys Ha HOHBI aMMOHHUS. A30THAsl KHCIIOTA,
e€ noay4yeHue, pU3nYeckrue U XuMUYeCcKre cBoicTBa (00IIMe KaK MpeICTaBUTeNs Kilacca KUCIIOT U CelupUUecKre).
Hcnons30Banre HUTPATOB M COJICH aMMOHMSI B KadueCTBE MHHEPAIBHBIX yIOOpEeHH. XHMHUYECKOE 3arps3HEHHUE
OKpY>Karollel cpeabl COeAMHEHNUIMHU a30Ta (KUCIOTHBIE JTOK/IH, 3arpsi3HEHUE BO3AyXa, TOUBbI U BOJOEMOB)

2.4

®docdop, amrorpornusie Moaudukanuu ¢ocdopa, duzmdyeckue M xumMudeckue cpoictBa. Oxcupa ¢ocdopa(V) u
dbocthopHas kucnora, ¢uzMUECKHEe W XMMHYECKHE CBOWCTBA, moisiyueHue. Mcmons3oBanme (ochaTroB B KavyecTBE

MHHEPATBHBIX YI00peHUI

2.5

OOmiast xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBbIC CTENCHH
OKHCIICHHsSI. YTJEpOJ, aUIOTPOIHBIC MOIU(PHUKAIMU, PACHPOCTPAHCHUE B TNPHPOJE, (PU3HMUECKHUE U XUMHUYCCKHE
coiictBa. Ancopouusi. Kpyrosopor yriepoaa B mpupojae. Okcuabl yrieponaa, MX (U3NYECKHEe W XUMHUYECCKHE
CBOWCTBA, JCHCTBUE Ha KMBBIC OPraHU3MBI, MOJyYCHUE U MPUMEHEHUE. JKOJIOTUYECKUE MPOOJIEMBbI, CBS3aHHBIC C
okcuzaoM yriepona(lV); runoresa ramo0anbHOTO MOTEMJICHHUS KIMMaTa; MapHUKOBBIA 3¢ddekt. YrompHas KuciaoTa u
e€ conu, ux PU3MYECKHe U XUMUYECKHE CBOMCTBA, TIOJIy4YeHUE U MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAaT-
nonbl. Micnosnp3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIILICHHOCTH U CEJILCKOM XO3SHCTBE

2.6

HepBOHa‘{aJILHLIC MOHATHSA 00 OpraHNU4YCCKUX BCHICCTBAX KaK O COCAMHCHUAX YIJIEpoda (MeTaH, OTaH, 3TUJICH,
AllCTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHAas KI/ICJ'IOTa). Hx cocTaB u XUMHYECKOE CTPOCHHUC. [TonsiTHe 0 OMOJIOTHYECKU




BaXXHBIX BCHICCTBAX: XHPaAX, 6€JIK3,X, yYrjieBoJax — M HMX POJM B KHM3HHU 4YCJIOBCKA. MaTepI/IaJII)HOC CANHCTBO

OpPra’Hn4€CKUX U HCOPTaHNICCKUX COGI[I/IHCHI/Iﬁ

2.7

Kpemnnid, ero gusmueckie 1 XUMUYECKHE CBOMCTBA, MOJydeHHe U npuMeHenne. CoeMHeHNs KPEMHUS B TIPUPOJIE.
O6uue npexacrasneHus 06 okcuae kpeMHusi(1V) u kpemHueBoit kucinore. CHUIMKaThl, UX UCHOJIb30BaHUE B OBITY,
MEIUIIMHE, TMPOMBIIUIEHHOCTH. BaxkHelline CcTpouTelbHble MaTepualbl: KepamMHuKa, CTEKJIO, LEMEHT, OETOH,

xene300eToH. [Tpo6ieMbl 6€3011acCHOr0 MCIOJIB30BAaHUS CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HU

2.8

XUMUYECKUN JKCHEPUMEHT: U3ydyeHHEe oOpa3loB HEOPraHMYEeCKUX BEIIECTB, CBOMCTB COJSIHOM KHCIOTHI;
MPOBEJICHUE KAUECTBEHHBIX PEaKIMH Ha XJIOPUI-UOHBI W HAOJMIOJACHHWE NPHU3HAKOB HX IPOTEKAHUS, OIIBITHI,
oTpaxkaronme (pu3nyecKkne W XUMHUYECKHE CBOWCTBA TaJOT€HOB M WX COCTUHEHWH (BO3MOYKHO WCIIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJICHHE ¢ 00pa3IiaMu XJIOpUI0B (TaJOTeHHUIOB); O3HAKOMIIEHHE C 00pa3liaMu Cephl U €&
COCTMHEHUSIMHU (BO3MOHO HCIIOJIh30BaHHE BHICOMATEPUAJIOB); HAOIIOJEHNE Tpolecca OOYyrJIMBaHUs caxapa I0J]
JEHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; N3y4EeHUE XUMUYECKUX CBOMCTB pa30aBICHHONW CEpHOMN KUCIIOTHI,
MPOBEJICHUE KAaueCTBEHHOM peakiuu Ha Cylb(paT-MOH U HaONIO/IeHUE MpU3HAKa €€ MPOTeKaHWUs; O3HAKOMIIEHHE C
(dbu3uYecKkuMu CBOMCTBaMU a3oTa, ¢ochopa M MX COCAUHEHUN (BO3MOXKHO HCIIOJH30BAHUE BHUACOMATEPUAJIOB),
oOpa3uamu azoTHBIX U (QochopHBIX ynoOpeHuil; moyyueHue, coOupaHHe, pacro3HaBaHHE U HM3YUYEHHE CBOWCTB
aMMuaka; MpPOBEJCHHE KAYECTBEHHBIX pEakiuil Ha HMOH aMMOHHMS U (ocdaT-MOH U H3yYEHHE MPHU3HAKOB HX
MPOTEKAHUS, B3aMMOJCHCTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB); U3Y4YE€HHUE MOJIEIe KpUCTAINIMYECKUX PEIIETOK anmMasa, rpaduta, QyiepeHa; 03HaKOMIIEHUE €
MIPOLIECCOM aJCOPOLINU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOra3a; MOIy4eHUE,
coOupaHue, pacro3HaBaHWE M H3YUYEHUE CBOMCTB YIVIEKHCIOTO Tra3a; MPOBEJCHHE KAueCTBEHHBIX pEaKIHid Ha
KapOOHAaT- U CHJIMKAT-HOHBl U W3YyYEHHUE MPHU3HAKOB UX MPOTEKAHHS; O3HAKOMIIEHHE C MPOAYKIMEH CHUIMKATHOU
MIPOMBIIITIEHHOCTH; PeLICHUE SKCIIEPUMEHTAIBHBIX 33124 10 TeMe «BaxkHel e HeMeTaibl U UX COSTUHEHUS

MeTamisl 1 MX COeIMHEHUS




3.1

O6HIaﬂ XapaKTCPpUCTUKA XUMHUYCCKUX JJICMCHTOB — MCTAJJIOB HAa OCHOBAHHMHU HX IIOJIOKCHUSA B HepnonnquKoﬁ
cucteMe xumuueckux sneMmentoB JI.JM. MenneneeBa u ctpoenuss atomoB. CTpoeHHE METaIoB. MeTamudyeckas

CBs3b U MCTAJINIMYCCKAasd KPUCTAJUIMYCCKAA pCIHéTKa. 3J’I€KTpOXI/IMI/I‘~ICCKI/II71 pAx HaHpSI)KCHI/Iﬁ MCTaJlJIOB

3.2

duznyeckue U XMMHUYECKHE CBOMCTBa MeTaioB. OOmue cnocoObl mosydyeHus MeramioB. [lonstue o koppo3uu
METaJJIOB, OCHOBHBIE CIOCOOBI 3alIMThI UX OT Koppo3uu. CriaBsl (CTallb, YyryH, JIOPaJIIOMMHMM, OpoH3a) M HX

MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lerounble MeTauibl: noJioxkeHue B [leproanueckoit cucreme xuMuueckux anemeHToB [[.M. MenaeneeBa; ctpoeHue
UX aTOMOB; Haxo>kJieHue B npupoje. Ou3zndeckre u XMMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHabI

W TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX COG)II/IHGHI/If/i

3.4

[[lerouyHO3EMENBHBIE METAJUIBI MATHUW U KB TIOJI0KEeHHE B [leproauyueckoil cuctemMe XUMHYECKUX AJIEMEHTOB
.. MenneneeBa; CTpOEHHUE UX aTOMOB; HaXOXJEHUE B Mpupoje. PU3NYeCKUe U XUMHUYECKUE CBOMCTBA MarHus U
Kanblus. Baxxknelmme coennHeHns KaabIus (OKCHI, TUIAPOKCH I, coitH). JKECTKOCTh BOJIBI M CIOCOOBI €€ yCTpaHEHUs

3.5

AmoMmuHMiA: TIosiokeHne B [lepuoguueckoit cucteme xumudeckux aneMeHToB J[.M. MeHneneeBa; CTpoeHHE aToMa;
HaxoxjaeHue B mpupojae. Pu3Mveckne W XUMHYECKHE CBONCTBA aMOMUHHA. AMQOTEpHBIE CBOMCTBA OKCHAA H
THIIPOKCHJIA ATTFOMUHUS

3.6

Kenezo: nonoxkenue B Ilepuomuueckoit cucreme xumuueckux aiemeHToB .M. MenzaeneeBa; cTpoeHue aToma;
HaxoXJieHue B mpupoje. Puzndeckrue u XMMUYSCKUE CBOMCTBA jkene3a. OKCHIbl, THAPOKCHAbl U conn xkene3a(ll) u
xenesza(lll), ux cocra, cBOCTBA U MOJIy4YeHUE

3.7

XUMHYECKUMN OKCIICPUMCHT. O3HAKOMIJICHUC C 06pa3uaMH MCTA/VLIOB M CILIaBOB, HX (1)I/IBI/I‘leCKI/IMI/I CBOﬁCTBaMH;
HU3YUCHUC PE3YJIbTATOB KOPPO3UH MCTAJIOB (BOSMO)I(HO HCIIOJIB30BaHHUC BI/I,HCOMaTepI/IaJ'IOB), 0CcoOeHHOCTEN
B3aMMOJICUCTBHUS OKCHJIA KAIbIUA U HaTpHAa C BOJIOM (BOSMO)KHO HUCIIOJIB30BAaHUC BI/I,HGOMaTepI/IaJ'IOB); HCCICOOBAHHUC
CBOMCTB KECTKOM BOJBI; IIpOLI€CCa ITOPCHHUA KEJIC3a B KUCIIOPOAC (BO3M0)KHO HCIIOJTB30BaAHUC BI/I,Z[eOMaTepI/IaJ'IOB);
IIPU3HAKOB TIPOTCKAHHUA KAYCCTBCHHBIX peaKHI/Iﬁ Ha HOHBI (MaFHI/IH, KajJdblus, aJOMHWHMA, IIHUHKA, )KCJ'IC38.(”) u




xemneza(lll), memu(ll); HaOmomeHne W omMcaHWE TPOIECCOB OKPAIIMBAHUS TUIAMCHH WOHAMH HATPHS, KAIHAS U
KaIbIUsl (BO3MOXKHO HCIIOJIb30BAHME BHJICOMATEPHATIOB); HCCICIOBAaHUE aM(OTEPHBIX CBOHCTB THIPOKCHIIA

AIIOMHMHUA W THAPOKCHUAA LUHKA, PCIICHHUC SKCICPUMCHTAJIBHBIX 3adad II0 TEMC «Baxueimme MeTalulbl U WX

COEJIMHEHUS»
4 XHUMHS ¥ OKpYKaroas cpeia
HoBble maTepuanibl 1 TexHOJIOTHH. BelecTBa 1 MaTepHalibl B IOBCEIHEBHOM KU3HU YeJIOBEKa. XUMHS U 370POBBE.
4.1 be3onacHoe ucnosap30BaHuE BEUIECTB U XMMHUECKUX peakiuil B ObiTy. [lepBas moMomp Npu XMMHUYECKUX OKOTax U
OTpaBJICHUSIX
OCHOBBI 3KOJIOTHYECKOW TPaMOTHOCTH. XHMMHMUYECKOe 3arpsi3HeHHe okpyxkaromend cpenbl [IJIK. Pomp xumum B
4.2 pElIeHUH 3KOJorH4eckux mpobieM. IlpupojHble MCTOUYHUKH YIIIEBOJAOPOJOB (Yrojib, MPHUPOJHBIM Ta3, HEPTH),
MPOJIYKTHI UX NEpepaboTKU, UX POJIb B OBITY U IPOMBILIIIEHHOCTH
4.3 XHUMHUYECKUH AKCIIEPUMEHT: N3ydeHHEe 00pa3IoB MaTeprasioB (CTEKIIO, CIUIaBbl METAIIJIOB, MOJUMEPHBIC MaTEPHAIBI)




MMPOBEPAEMBIE HA OI'3 IO XUMUWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIBHON ITPOTPAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHUSA

Kox nposepsiemoro IIposepsiemble TPeOGOBaHHUsI K MPEAMETHBIM pe3yJibTaTaM 06a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
TpedoBaHUs o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1 [Ipencrasnenue:

0 T03HABAaEMOCTHU SIBJICHUN NPUPOJbI, MOHUMaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOMN
11 HayKH Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMUS, KOMIIOHEHTa 00IIel KyIbTYpbl U IPAKTUYECKOM
' JeSITEIbHOCTH YeJIOBEKa B YCIIOBUSX COBPEMEHHOro OOIIecTBa; MOHMMAHME MECTa XUMHH CPEIu

APpYIrux €CTECCTBCHHBIX HAYK

0 HAYYHBIX METOJIaX IIO3HAHHUSA, B TOM YHCIE SKCICPUMEHTAIBHBIX M TEOPETHUYECKHX METOJ/ax
1.2 WCCTIEOBAHUSI BEIIECTB M W3YYCHHS XUMHUYCCKUX PEaKIUi; YMEHHE HCIOJIb30BAaTh MOJCIH IS
0OBSCHEHUS CTPOEHHUS aTOMOB M MOJICKYIT

0 chepax mpodeccHOHATLHON JEATCIBHOCTH, CBS3aHHBIX C XUMHEH MW COBPEMCHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTHDKCHHUSAX XUMHUYECKOW HAYKH, YTO TMO3BOJHUT OO0yJarOIIHUMCS
1.3 paccMaTpuBaTh XMMHIO Kak cdepy CBOCH Oyaymied mpogecCHOHAIBHON NEATEILHOCTH M CICNIATh
OCO3HAHHBIN BBIOOP XMMHH KaK NPO(UIBLHOTO TMpeaMeTa IpH IEPexoJie Ha YPOBEHb CPEIHEro
o01ero oOpa3oBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUU H YMCHUC NPUMCHATH CUCTEMY XHUMUYCCKUX 3HaHI/II71,
KOTOpasA BKIKOYACT:

BaKHEHMIINE XMMHUUYECKUE MOHATHS: XUMHUYCCKUU 9JICMCHT, aTOM, MOJICKYJI4, BCHICCTBO, IPOCTOC U
2.1 CJIO’KHOC BCHICCTBO, OAHOPOAHAA U HCOAHOPOAHASA CMCCh, OTHOCUTCIIBHBIC aTOMHAA U MOJICKYJIIpHAA

MacCChbl, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIIpHAA Macca, MOJ'IHpHHﬁ 06’béM, OKCHJ, KNCJIOTa, OCHOBAHUC,




colib (cpenmHsisi), XMMHUUYECKas pEaKIMsl, PEaKkUud COCAUHECHUSA, PEAKIMU PaA3JIOKEHUs, PEaKIuu
3aMeIeHHs, PeakUuu OOMEHa, TEIUIOBOH S((EeKT peakiuu, dK30- M SHIAOTEPMHUYECKHE PEaKLUH,
pacTBOp, MaccoBas J0JISI XUMHYECKOTO 3JIEMEHTa B COEIMHEHWH, MaccoBas JOJi1 U TNPOLIEHTHas
KOHIIGHTpallisl BEILIECTBA B PacTBOPE, SJpO aToMa, DJEKTPOHHBIM CIIOW aroma, aTOMHas OpOUTalb,
paanyc atromMa, BaJCHTHOCTb, CTCIICHb OKHWCIICHUA, XHUMHUYCCKas CBA3b, J3JICKTPOOTPULATCIBHOCTD,
noJisipHas WU HCHOJIApHAasA KOBAJCHTHAA CBA3b, MOHHAA CBA3b, METAJUIMYCCKAs CBA3b, KPUCTAINIMYCCKAA
pemi€Tka (aTOMHas, MOHHAs, METAUIMYECKas, MOJICKYJSIpHAs), WOH, KaTHOH, aHWOH, JJIEKTPOJIHUT W
HEDJIEKTPOJIUT, JJEKTPOJUTHYECKas JHUCCOLMAIUS, PEaKIMh HOHHOIO OOMEHa, OKHCIUTENIbHO-
BOCCTAHOBHUTEIILHBIC PEAKIMH, OKUCIUTEIh W BOCCTAHOBUTENb, OKHCICHHE W BOCCTAaHOBIICHUE,
AEKTPOJIH3, XUMUUYECKOE PaBHOBECHE, 0OpaTUMbIE U HEOOPATUMBIE PEAKIH, CKOPOCTh XUMHUUYECKOMN
peakiuu, karamuzarop, [1/IK, koppo3us MeTamios, CrijiaBbl

OCHOBOIIOJIATalOIINe 3aKOHbI XMMHHU: 3aKOH COXpPAHEHHsS Macchl, nepuoaudeckuit 3axoH J[.U.

2:2 MenpeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaipo
2.3 TEOPUH XHUMHUHU: aTOMHO-MOJICKYIISIPHASI TEOPHSI, TECOPHS AIMEKTPOITUTUICCKON TUCCOUAIINN
3 Brnanenne ocHOBaMU XMMHYECKOM T'PAMOTHOCTH, BKITFOUAIOIICH:

YMEHHUE MPaBWIBHO HCIOJIB30BATh U3YYCHHBIC BEIIECTBA U MAaTEPHAJbl (B TOM YUCIIC MHHEPAJIbHbIC
yIoOpeHusi, METAJUTBI U CIUIABbI, TPOIYKTHI NMEPEepadOTKH MPUPOJIHBIX UCTOYHUKOB YIJIEBOIOPOIOB

3.1 (yrnsa, mpupoaHOro rasza, HedTH) B OBITY, CEIbCKOM XO3SIMICTBE, Ha MPOW3BOJICTBE U MOHUMAaHHE
3HAYCHUS KUPOB, OCIIKOB, YIIIEBOJOB JJIsi OpPraHM3Ma YelOBeKa, YMEHHUE MPOTHO3UPOBATh BIIMSHUC
BEIIECTB M XUMHYECKHX IPOIIECCOB HA OPTaHU3M UYEIIOBEKA M OKPYXKAIOIIYIO IIPUPOJIHYIO CPEILy

3.2 YMEHHUE MHTETPUPOBATh XUMUYCCKHUE 3HAHUSI CO 3HAHUSIMH JIPYTUX YUEOHBIX MPEIMETOB

33 HAJIMYUE OMbITa PabOTHI C Pa3IMUYHBIMA MCTOYHUKAMU MHGOPMAIMH M0 XUMUU (HaydyHas U HAy4HO-

NOTMYJISIpHAs JINTEPATypa, CI0BApH, CIPAaBOUYHUKH, HHTEPHET-PECYPCHI)




YMCHHC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX, UX IMPEBPALICHUAX H IMPAKTUYICCKOM

34 NPUMCHEHUH U YMEHHE HCIIOIB30BaTh €€ I pelIeHUs yaeOHO-T03HABATEIBHBIX 33144
Brnagenne ocHOBaMHW TOHATHHMHOTO ammapara U CHMBOJIMYECKOTO S3bIKA XMMHH JIJISI COCTABIICHUS
4 (GhopMysT HEOPraHWYECKHX BEIISCTB, yYPaBHEHUN XWMHUYECKUX PEAKIH; OCHOBAMH XUMHYECKOU
HomeHknarypsl (IUPAC u TpuBHanbHOIN)
YMeHue OOBSCHATH CBSI3b IOJIOKCHHSI 3JIeMeHTa B [lepHOJWYEcKOW CHCTeME C YHCIOBBIMHU
5 XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee Yncio
AJIEKTPOHOB), paclpe/elieHUEM DIIEKTPOHOB IO HEPIeTUYSCKUM YPOBHSM aTOMOB IEPBBIX TPEX
TIEPHUOJIOB, KA ¥ KaJIBIIUS
[IpencraBieHre 0 MEPUOTUICCKON 3aBHCHMOCTH CBOMCTB XMMHYECKHX JJIEMECHTOB (paguyc atoMma,
6 ANEKTPOOTPHUIATEIHFHOCTD), MPOCTBIX UM  CJIOXKHBIX BEHIECTB OT TIOJIOKEHHUSI JJIEMEHTOB B
[Tepuoaudeckoit cucreme (B MalbIX MEPUOJAX W TIABHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOCHUS
atoma
7 YMeHue KinaccupuIimpoBaTh:
7.1 XUMHUYECKHE DJIEMEHTHI
7.2 HEOPraHWYECKUE BEIIEeCTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue onpeaensTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYCCKHUX JIECMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U U TUI KPUCTAJUIMYECKOM CTPYKTYPHI B COCTUHEHUIX
8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHCJIUTENb U BOCCTAHOBHUTEIIh




YMeHue xapakTepuzoBaTh (pU3HMUECKUe U XUMUYECKUE CBOWCTBA:

IPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOJOPO, TpaduT, anmas, KpeMHHUA, a30T, Gpocdop, cepa, Xjiop,

91 HATPHH, KU, MarHUM, KaJIbLIWHA, aJTFOMUHHM, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM 4HCIE WX BOJHBIX pPacTBOPOB (BOJA, aMMHUaK, XJIOPOBOJIOPO,
9.2 CEPOBOJIOPOJ, OKCHUJIBI U TUAPOKCcH b MeTaimioB |-IIA rpynmn, amomunaus, menu (1), muHka, xeneza
' (11 u 1), okeuapr yriepoaa (11 u V), kpemuus (1V), azora u dochopa (11l u V), cepst (IV u VI),
CEpHHCTasi, CEpHasi, a30THCTasl, a30THas, pocopHasi, yrojabHasi, KpEMHHUEBAsI KUCIOTA U UX COJIN)
MIPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEUISCTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUH,
9.3 MIPUMEHCHHUE BEIISCTB B 3aBHCHMOCTH OT WX CBOKMCTB, BO3MOYHOCTH INPOTCKAHHS XHUMHYCCKHUX
MIPEBPAIEHUHN B PA3INIHBIX YCIOBUAX
10 YMeHHEe COCTaBIIATh MOJICKYJIIPHBIE M HOHHBIC YPABHEHUS PEAKIIUiA, B TOM YHCIIC:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
10.3 WUTFOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYIIT) HEOPTAaHMYECKUX BEIIECTB
10.4 MOATBEPKIAIONINX TeHETHUECKYIO B3aUMOCBSI3b MEK/Ty HUMH
11 YMeHHe BBIYUCIIATH (IIPOBOIUTH Pacu&Thl):
11 OTHOCHUTEIIbHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJI0 XUMHUYECKOTO
' 3JICMEHTa B COCIUHCHHH
11.2 MacCOBYIO JOJII0 BEUIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ia3oB
11.4 M0 YPaBHEHUSM XUMUYECKHX PEAKIHil 1 HAXOAUTh KOJMYECTBO BEIIECTBa, 00BEM U MacCy peareHTOB




WJIM TIPOJYKTOB PEAKIUU

12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4yHOTO TO3HaHUS  (HAONIO/IEeHWe, W3MEpPEeHHE, OSKCICPUMEHT,
12.1 MOJISTUPOBAHNE) TPU H3YYCHUU BEIIECTB M XHUMHYECKUX SIBJICHHM; yMeHUE CHOPMYIUPOBaTh
MpoOJIeMy U MPEJIOKUTD MyTH €€ pereHus
122 Oe3omacHOM paboOThl C XUMHUYECKUMH BEIIECTBAMH, XHUMHYECKOW TOCYyIOH M J1abopaTOpHBIM
' 060pyI0BaHHEM
npaBWjiaMu 0€30MacHOro OOpalieHus] ¢ BEIIECTBAMH, HCIIOIh3YEeMBIMH B TOBCETHEBHOW >KU3HM,
123 MpaBWJaMH TIOBEJICHUS B IMENAX COEpexeHUs 370pOBbs M OKPYXKAIOUEH TMPUPOJTHON CPEIpl;
' TOHMMaHWe BpeAa (OMacHOCTH) BO3JEHCTBUS HaA JKMBBIE OPraHW3MBI OMPEICIEHHBIX BEIIECTB,
CHO0COOOB YMEHBILIEHUS U MPEIOTBPAILIEHUS UX BPEAHOTO BO3CHCTBHS
13 Hanuune mnpakThyecKuX HaABBIKOB IUIAHMPOBAHMSI W OCYLIECTBICHUS CIEIYIOIIUX XUMHUYECKUX
9KCIEPUMEHTOB:
131 U3ydeHHe M oOmnucaHue (U3MUECKUX CBOWCTB BEIIECTB, O3HAKOMIICHHE C (U3MYECKUMH U
' XUMHYECKUMH SBJICHUSMU; OTIBITHI, WILTIOCTPUPYIOLIUE IPU3HAKHI MPOTEKAHUSI XUMUYECKUX PEeaKIIHii
13.2 H3y4YCHHUE CIIOCOOOB pa3/IeICHHs CMeceit
MOJIy4YeHUE KHUCIOPOJa M U3YyYEHHE €ro CBOMCTB; IOJydeHHE BOJIOPOJa U U3Y4YEHUE €ro CBOMCTB;
13.3 MOJIy4YeHUE VYIJIEKUCIOTO ra3a M HM3y4yeHHE ero CBOWCTB; IMOJyu€HHE aMMHaKa U H3Yy4eHHUE €ro
CBOMCTB
13.4 MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA
135 NpPUMEHEHNE UHAUKATOPOB (JaKMyca, MeTUIIOpaHka 1 GpeHondranenHa) st ONpeeieHus Xapakrepa

CpCAbl B paCTBOpax KUCIIOT U Heao4e




HUCCICAOBAHHUEC M OIIMCaHUC CBOMCTB HCOPraHM4YCCKHUX BCIICCTB pPA3/IMYHBIX KIACCOB; HN3YYCHUC

B3aHMOHCﬁCTBHH KUCJIIOT € MCTaJUlaMM, OKCHAAMH MCTAJJIOB, PAaCTBOPUMBIMH W HCPACTBOPUMbBIMU

136 OCHOBAHMSIMM, COJISIMU; TIOJIyUCHHE HEPACTBOPUMBIX OCHOBAHHUM; BBITECHEHHE OJIHOTO MeTasuia
JIPYTUM U3 pacTBOpa COJIH; UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB T'UIPOKCHIOB ATFOMUHUS M IIMHKA
pelieHne SKCIIePUMEHTAIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COCAMHEHUI Y,
13.7 «DNEeKTPOJIUTHYECKAS JUCCOIHAIUs»; «BaxkHelne HeMeTauibl U UX COequHEHUs»; «Baxuenmme
METaJUJIbl U UX COCTUHEHUS
XUMUYECKHE SKCTIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa,
13.8 KaueCTBEHHBIC PEAKIINK Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHUI-, OPOMUI-, NOAHI-
' , cynbdat-, dhocdar-, kapOboHAT-, CUITUKAT-aHUOHBI, THAPOKCU/I-HOHBI, KATHOHBI AMMOHUS, MarHus,
KaJIbIIMS, ATFOMUHUS, Kenes3a (2+) u xenesa (3+), meau (2+), nruHKA
14 Ywmenue:
141 MIPE/ICTaBIATh Pe3ysbTaThl SKCIIEpUMEHTa B (hopMe BBIBOJOB, JOKA3aTENbCTB, TpaduKOB U TaOIUIl U
' BBISIBJISITH OMIIUPHUYECKHE 3aKOHOMEPHOCTH
14.2 yCTaHABIUBATh CBS3M MEXYy pealbHO HaOII0AaeMbIMU XMMUYECKUMU SIBICHUSIMH U MPOIECCAMU,

IIPOUCXOAAIIMMHU B MaKpPO- 1 MUKPOMHUPE, OOBACHATH IMPUYIKUHDBI MHOFOO6pa3I/I$I BCIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OCHOBHOM
IoOCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS

1.1 YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE IeMEHTHI. CHMBOJIbI XUMHUYECKHUX AIEMEHTOB. [IpoCThie U CII0KHBIE BEIIECTBA.

1.3 Xumnaeckas opmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. CTEneHb OKUCICHUS

14 3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTENbHas aToMmHas Macca. OTHOCHTENbHas MOJEKYJSIpHas wmacca.
' MaccoBas 1011 XUMHAYECKOT0 JIEMEHTA B COCTMHCHUH

15 KomuuecTBo BemecTBa. Mosib. Mossipaast macca. MomsipHbIii 006EM ra3oB. B3auMOCBs3b KOJIMYECTBA, MAacChl U YUCIA
' CTPYKTYPHBIX €IMHUII BEIIECTBA

16 du3nyecKue U XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakius W e€ MpU3HAKW. 3aKOH COXPAHEHUS MacChl BEIIECTB.
' XUMUYECKUE YPABHECHUS
2 [Tepuonunueckuii 3akoH u I[lepuoandeckas cucrema xumudeckux siemenToB .M. MenaeneeBa. CtpoeHne aTOMOB

91 [Tepuonnueckuii 3axoH. Ilepunonnueckas cucrema xumudeckux snemeHToB JI.M. MenpaeneeBa. Ilepuoasl u rpymnsl.
' ®u3NUeCcKUil CMBICII OPSIKOBOTO HOMEpPAa, HOMEPOB MEPUOIA U TPYIIIIBI AJIEMEHTA

99 Crpoenune atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHsl. CTpoeHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX
' 20 xumuyeckux 1eMeHToB [lepuonnueckoit cucremsl .M. MenneneeBa

93 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHYECKUX JJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kalus, Kamblus (paguyca

ATOMOB, JJICKTPOOTPHULATCIBHOCTHU, MCTAJUNIMYCCKUX U HEMCTAJNIMYCCKUX CBOﬁCTB) U UX COCOUHEHHH B COOTBETCTBHUU C




ITOJIOXKCHHUEM 3JICMCHTOB B HepHOI[HHGCKOﬁ CUCTEMC U CTPOCHUCM HUX aTOMOB

3 CrpoeHue BemecTBa
31 Xumudeckas cBsi3b. KoBasieHTHas (TIOJISIpHAS U HEMOJISIPHASI) CBSI3b. DJICKTPOOTPUIIATEIIEHOCTh XUMUIECKUX YJIEMEHTOB.
' HNonnas cBsa3b. MeTannnyeckas CBSI3b
3.2 Tunel KpUCTAUIMYECKUX PEMIETOK (aToOMHAs, WOHHAS, METAJUIMYeCKas), 3aBHCHMOCTh CBOWCTB BeIIECTBA OT THIIA
' KPUCTAJUIMYECKOM PEeIIETKN U BU/Ia XUMUYECKOM CBSI3U
4 Bakneiye nmpeacTaBuTe I HEOPraHMYECKHUX BellecTB. HeMeTamsl M uX coeTuHeHUS. MeTa/uTbl B UX COSAMHCHHUS
Krnaccudukarus 1 HOMEHKIIaTypa HEOPTaHHUECKUX COSAMHCHHI: OKCHIOB (CoJieoOpa3yromire: OCHOBHBIE, KUCIIOTHBIE,
4.1 ampoTepHble) U  HecojieoOpasyrollue; OCHOBaHMM  (IIEMOYM W HEpPACTBOPUMBIE  OCHOBAHUS);  KUCIOT
(kucmopoacoiepKaime U 0ECKUCIOPOIHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX M KUCITBIX)
42 Ouznyeckue U XUMHYECKHE CBOICTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOJAA, XJIOpa, KUCIOPOJa, Cephl, a30Ta,
dbocdopa, yraepona, KpeMHHsI
43 Ou3nyeckue M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIMTUS, HATpUs, Kalus, MarHus WU KaJbIus,
' ATIOMUHHUS, JKeje3a. DIEKTPOXUMUUECKUM psijl HAPSHKEHUI METaJIoB
4.4 OuznyecKkue U XMMUYECKUE CBONCTBA BOJIOPOJHBIX COEIMHEHUN HEMETAJUIOB: XJIOPOBOIOPOAa, CEPOBOAOPOIA, aMMHUAKA
45 dusnueckue W XHUMHUYECKHe cBoicTBa okcumoB HemeramioB: cepsl (1V, VI), aszora(ll, 1V, V), docdopa(lll, V),
' yraepoaa(ll, 1V), kpemuusa(1V). [ony4yeHue oKCHI0B HEMETAIOB
46 Xumuyeckue cBoicTtBa OkcuaoB: MetauioB |IA-IIIA rpymm, munka, memu(ll) u sxenesa(ll, I1). IMoayuenue oxcumoB
METaJJIOB
47 XUMUYECKUE CBOMCTBA OCHOBAHMN M aM(OTEpHBIX THUIPOKCUIOB (Ha MpUMEpe TUIPOKCHUIIOB AITIOMHHHUS, >KeJe3a,
' uuHka). [lonyyenne ocHoBanuit 1 aM(DOTEPHBIX THAPOKCUIOB
4.8 OO0mue XUMHYECKHE CBOICTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOTHON, CEPHUCTOM, CEpHOH, a30THOM,




(dbocdopHoii, KpeMHUEBOM, YyroibHOW. OCOObIC XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOUM M a30THOM KHUCIIOT.
[Tonydyenue kuciaoT

4.9 OO6mue xuMHUUecKre CBOMCTBa cpeaHux cosieit. [lomydenue coseit

4.10 [Tony4yenue, cobupanue, pacrmo3HaBaHKue BOJOPOAa, KUCIOPO/Ia, aMMUaKa, YIJIEKHCIIOTOo ra3a B JIJa0opaToOpuu

4.11 [Tonyuenue amMmmuaka, CEpHOM U @30THOW KHUCIIOT B IPOMBINIUIEHHOCTH. OOII1e criocOObI MOJyYEHUS! METAIIJIOB

4.12 ['enernueckas CBs3b MEXY KJIacCaMU HEOPraHUYECKUX COEAMHEHUN
5 XHWMHYECKUE PEAKIIUU

51 Knaccudukanuss XMMHYECKHX peaklui M0 pa3jMyHbIM MpPHU3HAKAM: MO YHUCIY U COCTaBY YYaCTBYIOUIUX B PEaKIUU
' BEIECTB, 110 TEIIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENIEHEeH OKUCICHHSI XUMUUYECKUX SJIEMEHTOB

5.9 TennoBoit 3(hPeKT XUMHYECKOW peakIuu, TEPMOXUMHUYECKHE YpaBHCHHS. OJK30- W DHAOTEPMHUUYECKHE PEaKIIHUH.
' Tepmoxumuyeckue ypaBHEHHs

53 OKHCAUTENPHOBOCCTAHOBUTENbHBIE — peakiuu. OkuciauTenn MW BoccTaHoBUTenHW. [Ipoliecchl  OKWCIEHHMS U
' BOCCTAHOBJICHHUS. DJIEKTPOHHBIN OaaHC OKHUCIUTEIIbHOBOCCTAHOBUTEILHOM PEeaKITuu

54 Teopus snekTposmTUUEeCcKON auccounanuu. KaTuoHbl, aHHOHBIL. DJIEKTPOJIUTHL U HEAJIEKTPOIUTh. CuilbHBIE U cialble
' aneKTpouThl. CTeNeHb QUCCOLUAUU

55 Peakuuu wnonHoro oOMmeHa. YcioBHsI NMPOTEKaHMsI pEaKUUid HOHHOTO OOMEHa, MOJHBIE W COKpalll€HHbIE HOHHbBIC
' ypaBHEHUS PEaKIIHii
6 XUMUS U OKpYy>Karolas cpeaa

6.1 BemectBa u matepuansl B MOBCEIHEBHOM J>KM3HHM uejoOBeKa. be3omacHoe HMCHOIb30BAaHUE BEIIECTB U XMMHUYECKUX
' peaxiuii B tabopatopuu u ObITy. [lepBas moMouIbs MpU XUMUYECKUX 0KOTaX U OTPABJICHUSAX

6.2 XUMHUECKOE 3arpsi3HEHHE OKpYyKarolel cpelbl (KMCIOTHBIE JOXKIHM, 3arps3HEHHE IOYBBI, BO3JAyXa M BOJOEMOB),




cniocoObl ero mpenotBpamienus [Ipenensnas mpomyctumas konueHtpamus BemiectB (I1K). Pons xumum B perienun
9KOJIOTUUYECKHUX MTPoOeM. Y CHIIeHHE MapHUKOBOTO 3(pdeKTa, pazpylieHrne 030HOBOTO CIIOA

[Ipumenenue cepsl, a3ota, pocdopa, yriepojaa, KpEMHUS U UX COCIUHEHUH B ObITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U

6.3 CeJIbCKOM Xo3siiicTBe. IlprMeHeHue MeTalioB M CIJIaBOB (CTajb, YYryH, [IOPAJIOMHHMM, OpoH3a) B OBITY U
MPOMBIIICHHOCTH WX coequHeHni. [IoHsITHEe 0 KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HU
6.4 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJIOB (YroJib, IPUPOIHBIN ra3, HEPTh), MPOAYKThI UX HepepaboTKu (OEH3UH), UX POJIb
' B OBITY ¥ IPOMBIIIUIEHHOCTH
[epBoHayanbHBIE TIOHATHSI 00 OPraHMYECKMX BEIIECTBAX KaK O COCMHEHWSX yriepoaa (MeTaH, 3TaH, ITWICH, alleTHICH,
6.5 ATAHOJI, TJIMIIEPUH, YKCYCHast KUCI0Ta). [IoHsITHE O OMOOTHYECKH BaYKHBIX BEIECTBAX: JKUpaX, OCIKax, YIIIeBOJaX — U MX
POJH B )KHM3HU YEITOBEKa
7 Pacuérsl:
7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUIN
7.2 Macchl (MacCoBOM) JT0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKHM YPaBHEHUSIM
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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YPOBHE CPEAHEro OOIIEro

oOpa3zoBaHus pa3paboTraHa Ha ocHoBe DeaepaJibHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUN K pe3yibTaTaM OCBOEHUS (eaepalibHOM 00pa3oBaTeIbHON
nporpaMmel  cpeaHero  obmero — obpazoBanus  (POII  COO),
npeacraBiieHHbIX B denepanbHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konuenmuu mnpenonaBaHusi y4eOHOro
npeaMmera «XuMmus» B oOpa3oBaTeldbHBIX oOpranuzanusax Poccuiickoit
®denepanuu, peanu3yrlIMX OCHOBHbIE 00pa30BaTENbHbBIE MPOTrPAMMBI, U
OCHOBHBIX NOJIOKeHHH «CTparerun pa3BUTHUs BocniuTanus B Poccuiickoi
Odeneparuu Ha nepuon g0 2025 roga» (Pacnopsokenne IlpaBuTenncTBa
P® ot 29.05. 2015 Ne 996 - p.).
OcHOBY MOJX0JI0B K pa3pab0oTKe MpOrpaMMbl M0 XUMHUU, K ONPEEICHU IO
oOmielt crpaterud OOy4YeHHs, BOCHUTAHUS M Pa3BUTHA OOYyYarOMIMXCS
cpeacTBaMu ydyeOHoro mpeamera «Xumus» g 10—11 kimaccoB Ha
0a30BOM YpOBHE COCTaBWIH KOHIIeNTyalbHbIe nojoxxeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTHU 1I€JIeH, COJepKaHus, Pe3yIbTaTOB 00yUeHUs U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMHU4YecKoe o0Opa3oBaHue, MOJIy4aeMoe BBIMTYCKHUKAMHU
o011eo0pazoBaTeIbHON OpraHU3aluy, SBISIETCS HEOThEMJIEMON YacTbIO
ux 00pazoBaHHOCTH. OHO CIIYKUT 3aBEPILIAOLIUM HTANIOM pealn3aluy Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM ypOBHE KIIIOYEBBIX IIEHHOCTEH,
OPUCYIIUX IETOCTHOW CHCTEME XHUMHUYECKOro oOpas3oBaHHs. OTH
IIEHHOCTH KAacaroTCs TIO3HaHUS 3aKOHOB MPHUPOABI, (HOPMHUpPOBAHUSA
MUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJOBEKa, a TaK)Ke KOJIOTUYECKU
000CHOBaHHOTO OTHOUIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN Cpeje.
Peanuzyercss xummudeckoe oOpa3zoBaHuME OOydYalOUIUXCS Ha YpOBHE
cpenHero oOmero o0pa3oBaHUs CpPEICTBAMU Y4e€OHOTO TMpeIMeTa
«Xumus», CcoaepKaHUE U TMOCTPOCHHE KOTOPOrO OINpEIETeHbl B
IporpaMMe Mo XUMUU C YYETOM CeU(PUKA HAYKH XUMHUH, €€ 3HaUYCHUS
B TMO3HAHUU TPUPOJBI U B MaTEPUATBHOU KU3HHU OOIIECTBA, a TaKkKe C
yu4€TOM OOIIMX €€l U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpedaHero ooOImero ooOpasoBaHus B Poccuiickoit
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyro
pOJIb B COBPEMEHHOW IIMBHJIM3AIlMA, B CO3JaHUU HOBOH 0assl
MaTepHaibHON KyJabTypbl. OHa BHOCHT CBOHMl BKJIang B (hpopmupoBaHme
PalMOHAIBHOTO HAYYHOIO MBIIUIEHHS, B CO3JaHUE LEJIOCTHOIO
NPEJCTaBICHUs 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOABI U
4eloBeKa, KOTopoe (GOpMHUpPYETCsl B XMMUM Ha OCHOBE IOHMMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPY)KAIOUIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3H
MEXAY CTPOCHUEM BELIECTB, UX CBOWCTBAMHU M BO3MOYKHBIMH 00JIACTAMMU
MIPUMEHEHHUS.

TecHo B3aMMOAEHCTBYSE C JPYTMMH €CTECTBEHHBIMU HayKaMHu,
XUMUS CTaJla HEOThEMJIEMOU YacThbi0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM
YCIIOBUEM YCIIEIIHOTO TPyAa M KU3HM KaXKJOr0 WIeHa OOIIEeCTBa.
CoBpeMmeHHasi XMMHSI KaK HaykKa cO3MAaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUW  HampaBieHAa HAa  pelleHue II00albHBIX  IpoOeM



YCTOMYMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CBIPHEBOM, JHEPrETUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPaHBI 37J0POBbSI.

B cootrBercTBHM ¢ OOIMIMMHU LEISIMU U TPUHIUIIAMH CPETHErO
oOmrero obpazoBanus cojepxkanue npeamera «Xumus» (10—11 kimaccsl,
0a30BbIl YpOBEHb M3YUYCHHUSI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYYaIOUIUXCS, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B
KU3Hb COLIMYMA, MIPOJIOHKEHUsI 00pa30BaHUs B Pa3IUYHBIX 00JACTAX, HE
CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUECH.

CocrapisitoniuMu npeaMeTa « XUMUs SBISIIOTCS 0a30BbIE KYPChl —
«Opranunueckass xumus» U «OOm@as W HeopraHuyeckass XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SIBJISFOTCSI OCHOBBI
0a30BOM HayKd: CHUCTeMa 3HAHUM 10 HEOpraHWYecKou XumMuu (C
BKJIFOYEHUEM 3HAHUW U3 O0OIIedl XWMHH) U OPraHUYEeCKON XHUMHHU.
dopMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW TMPU H3YYEHUM TpeaMeTa
obecrieurBaeT BO3MOXKHOCTb PACCMOTPEHHUST BCEr0 MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

CrpykTypa coxaepxkaHusd KypcoB — «Opranuyeckas XuUMHUS» U
«OO01asi U HeopraHudeckas XuMmus» chHOpMUpPOBaHA B MpPOrpamMme M0
XUMHUU Ha OCHOBE CHCTEMHOI0 TMOJAX0Ja K W3YyUYCHHIO Y4YeOHOTro
Marepuaiga U OOYCJIOBJIEHA HMCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAHUW Ha OMNpeNeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce
OpPraHMYeCKOM XHWMHUHM BEIIECTBA PACCMATPUBAIOTCA HAa  YPOBHE
KJIACCUYECKON TEOPUM CTPOCHMSI OPTaHMYECKUX COCIMHEHUM, a TaKKe Ha
YPOBHE CTEPEOXUMHUECKUX U AJICKTPOHHBIX MPEJCTABICHUN O CTPOCHUU
BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce BelllecTBaxX MJaloTcsi B
Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coeMHeHU. B Kypce OpraHnyeckoil XUMHUHU TOJIY4aroT pPa3BUTHE
chopMHpOBaHHbIE Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
nepBOHAYAIbHBIC MIpEeACTaBICHUS 0 XUMUYECKOU CBS3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEIECTB, 3aBHCHUMOCTH CBOMCTB
BEILECTB OT UX CTPOCHHUS, O XUMHUUECKOIN peaKIHH.

[Ton HOBBIM YTJIOM 3peHUS B MpeaMeTe «XUMUs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HM3YYCHHBIH Ha  YPOBHE OCHOBHOTO  OOIIETO
o0pa30BaHus TEOPETUUYECKUI MaTepuan U (PaKTOJIOTHUECKUE CBEACHUS O
BEIIECTBaX W XMMHUYECKOU peaknuu. Tak, B 4aCTHOCTH, B Kypce «Oo1mas
M HEOpPraHWyecKas  XUMHUS»  OOydyalolUMcs  MPEAOCTaBIsETCS
BO3MOKHOCTh ~ OCO3HAaTh 3HAY€HHE MEPHOJUYECKOTO  3aKOHA C
OOIIETEOPETUIECKUX M METOJOJIOTHUECKUX TMO3UIINNA, TIIyO)Ke TOHAThH
HUCTOpUYECKOE M3MEHEHNEe (PYHKIIUH 3TOTO 3aKOHA — OT 0000IIaoIIeH 10
OOBSCHSIONIEH U MPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHMi O BaKHEMIIIMX BeIIECTBAX, MX COCTaBeE,
CTPOCHHMH, CBOMCTBAX M MPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEaKIUsAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHHs JomnoyHseTcs B Kypcax 10 u 11
KJIaCCOB JJIEMEHTAMH COJAEpP)KAaHMS, HMEIOUUMU KYJIbTYpOJIOTHUUECKUN H
MPUKJIATHON XapaKkTep. DT 3HAHUS CITOCOOCTBYIOT MOHUMAHUIO B3AUMOCBS3U
XUMUU C JIPYTUMHM HayKamH, PAaCKpBIBAIOT €€ pOjb B IO3HABATEJIbHOU U
MPAKTUYECKON  JEeATEIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT  BOCIHTAHUIO
YBaXEHUS K TMPOIIECCY TBOpPYECTBA B OO0JACTH TEOPUU U TPAKTHUECKHUX
NPUWIOKEHUI  XMMHUHM, TIOMOTAIOT BBIIYCKHUKY OpPHEHTUPOBATHCA B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIUBATh MH(DOPMALIMIO U MPUMEHATH €€ JUIsl MOMOJHEHUS
3HaHUH, peuieHus MHTEJUIEKTYalbHbIX u AKCHEPUMEHTATBHBIX



UCCJEeIOBAaTENbCKUX 3a4ad. B 1menom copepkaHue y4yeOHOro mpeameTa
«XuUMUs» TaHHOTO YPOBHSI M3Y4YE€HHUSI OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4Jaromuxcss MUPOBO33PEHUYECKON OCHOBBI JIJIsi MOHUMAaHUS (HUIOCOPCKUX
uaed, TakuX KakK: MaTepuajlbHOE€ €JAMHCTBO HEOPraHMYECKOro U
OpraHUYecKoro Mupa, OOYCJIOBJIEHHOCTh CBOWMCTB BELIECTB MX COCTAaBOM H
CTPOEHUEM, IMO3HABAEMOCTh IMPUPOJHBIX SIBICHUM MyTEM S3KCIEpPUMEHTa M
pEeIICHHS] TMPOTHBOPEYUH MEXKIy HOBBIMU (aKTaMH W TEOPETHUYCCKUMHU
MPEANOChUIKAMHU, OCO3HAHME POJM XHMHHM B PEIICHUU SKOJOTUYECKHUX
npo0sem, a Takxke mpodieM cOepexeHus: YHEPreTUYECKUX PECYPCOB, ChIPhS,
CO371aHMsI HOBBIX TEXHOJIOTUI U MaTepUasoB.

B mnane pemeHuss 3amad BOCHMTAHMS, Pa3BUTHUS U COLMAIM3ALUU
0o0ydJaromuxcs NPUHATHIE TPOTPAMMON 10 XUMHH TOAXOJbI K OMpPEACICHUIO
CollepKaHUsl W TOCTPOEHUS MpeAMETa NperycMaTpuBaroT (popmMupoBaHue
YHUBEPCAJIbHBIX YYEOHBIX JACHCTBUN, HMEIOIIUX 0a30BO€ 3HAaYEHUE IS
pa3IUYHBIX BUJOB JEATENBHOCTU: pEelIeHUs MNpoOJieM, MOMCKA, aHalu3a |
o0paboTku uH(pOpPMAIUU, HEOOXOAUMBIX [JIsi MPUOOPETEHHUs  OIbITa
NPAKTUYECKON M MCCIEOBATENBCKON JeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.

B mpakTuke npenojiaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUs, IpU
OTIPEJICTICHUH COJIEPKATEIIbHON XapaKTEePUCTUKHU IIeJIed M3y4eHHs MpeamMeTa
HAlpaBJIICHUEM TIEPBOCTENIEHHONW 3HAYMMOCTUA TPAIUIIMOHHO TPU3HAETCS
dbopMHUpOBaHUE OCHOB XUMHUYECKOM HAyKh Kak OO0JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUUYECKON NEATEeTbHOCTH YelloBeKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOAMYECKON TOUKH 3pPEHUS TaKOU
NOJIXOJ K OINpEAeNICHUI0 Ielel H3ydeHUs MpeaMera SIBISICTCS BIIOJHE
OTIPaBJAHHBIM.

CornacHO TaHHOW TOUYKE 3pEHUS TJIABHBIMU LIETISIMU U3YUYEHUS TIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (OpPMHpPOBAHHE CHCTEMBbl XMMHYECKHMX 3HAHMM KaK BaKHEWIIEH
COCTaBIIAIONIEH €CTEeCTBEHHO-HAYYHOM KAapTUHBI MHpPA, B OCHOBE
KOTOpO# JIeKaT KIIIOYeBbIe MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U
TEOpUU XUMHUHU, OCBOCHHUE fA3bIKA HAyKW, YCBOCHHE W TOHHMAaHHE
CYITHOCTH JOCTYIHBIX 0OOOIIECHHIT MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUS U CTAHOBIICHUS;

e (OpMHpPOBAHWE M PA3BUTHE TMPEACTABICHUM O HAay4YHBIX METOAaX
MO3HAHUSI BEIHIECTB W XUMHUYECKUX PEAKIUH, HEOOXOAMMBIX JIJIst
NpUOOpETeHUsT YMEHUW OpPUEHTHUPOBATHCA B MHUPE BEIIECTB U
XUMHUYECKUX SIBICHUHN, IMEIOIINX MECTO B MIPUPOJE, B MPAKTHIECCKOU U
TOBCEIHEBHOM JKHU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C
HaOMIOZICHUEM U OOBSICHEHHEM  XHMHYECKOIo  HSKCIEPHMEHTA,
coOmroIeHneM MpaBuiI 0€30MacHOT0 0OpaIeHus ¢ BEIeCTBAMH.

Hapsimy ¢ ostuMm, coaepkarenbHas XapaKTepUCTHUKA Ieled W 3amad
M3YyYEeHHS MPEAMETa B MPOTpaMMe 10 XUMUU YTOUYHEHA W CKOPPEKTHPOBaHA B
COOTBETCTBHM C HOBBIMH MPHUOPUTETAMU B CHCTEME CpPEIHEro ooOIero
oOpa3zoBanusa. CerogHss B TMpENoJaBaHUM XUMHH B OOJBIICH CTETCHH
OTHAETCs MPEANOYTEHNUE MPAKTUYECKON KOMIIOHEHTE COJepKaHusl 00yUYeHUsI,
OpUEHTUPOBAHHOW HA TOJATOTOBKY BBIMYCKHHKA 00Ie00pa3oBaTenbHON
OpraHu3alliy, BIAJCIONMIET0 HE HA00OpOM 3HaHWHA, a (QYHKIMOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIOCO0aAMU M YMEHUSMH AKTHBHOTO TIOJYYCHHUS
3HAHWA W TIPUMEHCHHS WX B PEATbHOUW XU3HU JJIS PEIICHHS MPAKTUICCKUX
3a/1ady.



B cBsi3u ¢ 3TUM mpu U3y4YeHUU mOpeaMeTa «XUMHs» JOMUHHUPYIOIIEe
3Ha4YeHHUE MPUOOPETAIOT TaKKUE IEJIH U 3a]]a4M, KaK:

ajganTtanus oOydJaroluxcs K YCJIOBUSAM JUHAMHYHO Pa3BUBAIOLIETOCS
Mupa, (GopMHpOBaHHE HHTEICKTYyalbHO Pa3BUTOM JIMYHOCTU, TOTOBOM K
CaMOOOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSITEILHOMY  MPUHSTHUIO
IPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX, CBA3AHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

dbopmupoBaHue y OOy4YarONIUXCS KIIOUEBBIX HABBIKOB (KJIIOUYEBBIX
KOMIIETEHIMI), UMEIOINX YHUBEPCATbHOE 3HAUCHUE ISl PA3JIMUHBIX BHUJIOB
NEATeNIbHOCTU: PpeIleHHs MpodJyieM, TIOMCKa, aHaiu3a U 00paboTKu
nHpopMany, HEOOXOAUMBIX JJisi TPUOOpPETEHUs] OMbITa JAESATEIBLHOCTH,
KOTOpasi 3aHUMAeT BAXKHOE MECTO B IMO3HAHUU XMUMUH, & TAKKE JIJISl OLICHKU C
MO3UILIMA DKOJIOTUYECKOM Oe30MacHOCTH XapakTepa BIUSHHUS BELIECTB H
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPEY;

pa3BUTHE  [O3HABAaTENIbHBIX  HWHTEPECOB, HMHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEH O00Yy4aromuXcsi: CIOCOOHOCTH CaMOCTOSITEIHHO
npuoOpeTaTh HOBBIE 3HAHUS 1O XWUMHUU B COOTBETCTBUU C >KU3HCHHBIMHU
NOTPEOHOCTSAMH, HCIIO0JIb30BaTh COBpPEMEHHBIE uH(OpMaIMOHHbBIC
TEXHOJIOTUW JIJIi TIOMCKAa W aHaiu3a Y4yeOHOW U Hay4YHO-TIOMYJISIPHOU
uH(OpPMaIIMK XUMHYECKOTO COJICPKAHUS,

dbopMupoBaHue ¥ pa3BUTHE Y OOYYAIOUIUXCS aCCOIMATUBHOTO W
JIOTUYECKOTO MBIIIJIEHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH,
KOTOpbIEe OCOOEHHO HEOOXOJMMBI, B YAaCTHOCTH, TMpPH IUIAHUPOBAHUU H
IPOBECHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIUTAHHC y OOYy9YarOUUXCs YOCKAEHHOCTH B TyMaHHCTHYCCKOM
HAIPABJICHHOCTH XUMHHU, €€ BAXKHOU POJU B PELICHUHU TI00AIBHBIX MPOOJIeM
pPalMOHAIBHOTO  MPUPOJOIONIB30BAHUSA,  TOMOJHEHHUS  SHEPreTHYECKHUX
pECypcoB M COXpaHEHHUS  MPUPOJHOTO  PABHOBECHS,  OCO3HAHUSA
HEOOXOUMOCTH OepeKHOr0 OTHOIIEHHUS K MPHUPOJE U CBOEMY 3JI0POBBIO, a
TaKk)Ke TMPUOOpPETEHHUs OIbITa HUCIHOJIb30BAHUS TOJTYYEHHBIX 3HAHUW IS
OPUHSTHS TPAMOTHBIX PEHICHU B CHUTYallMAX, CBA3AHHBIX C XUMUUYECKUMH
SIBJIICHUSIMH.

B yueOGHOM mmaHe cpemHero o6iiero oOpa3oBaHHS MpeAMET «XUMUSI»
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeaMeTHoil obnactu «EctecTBeHHO-
HAy4YHBIE TPEIMETHIY.

OO6miee yuciIO 4acoB, OTBEAEHHBIX JJIA U3YyUCHHs] XMMHUU, HA 0a30BOM
YpOBHE cpeaHero oomiero odopasoBanusi, coctapisieT 68 yacos: B 10 kimacce —
34 qaca (1 gac B Henento), B 11 knmacce — 34 yaca (1 yac B Heneno).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTruyeckue 0OCHOBbI OPraHUYeCKON XUMHH

IIpenmer opraHuYecKOW XUMHM: €€ BO3HUKHOBEHME, pa3BUTHE U
3HAQYCHUC B IOJYYCHUM HOBBIX BCIIECTB M MAaTCPUAIOB. Teopm{ CTPOCHUS
opraHnyeckux coeauHeHnid A. M. byrtnepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CtpykTypHblEe (OPMYJBl OpPraHMYECKUX BEIIECTB. ['OMOJOrusi, U30Mepus.
XUMHYECKasl CBs3b B OPIaHUYECKUX COCIMHEHMSIX — OJUHApPHBIE U KpAaTHBIE
CBSI3H.

[IpencraBienne o0  KiIaccUPUKAUMKM  OPraHUYECKUX  BEIIECTB.
Homenknatypa  opraHmuyeckux  COeAMHEHMH  (cuctemaruyeckas) U
TPUBHUAJIbHBIC HA3BAHUS BAXKHEUILINX IPEACTABUTEIIEH KJIACCOB OPraHUYECKUX
BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl U3yUYEHUSI BEIECTB U UX MPEBPALLCHMIA:
O3HaKOMJIEHHE ¢ O0pa3liaMHi OpPraHMYEeCKUX BEIIECTB M MaTepHallaMHU Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OPraHMYECKUX BEIECTB, HAONIIOJEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB [0 IIPEBPALIECHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (TJiaBlieHUe, 00YyTJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUI psiA. MeTaH U 3TaH —
OpOCTENIINE MPEACTaBUTEIN AJIKAHOB: (PU3HUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu 3aMeEIIEHUs U TOPEHUs), HAXOXKJIECHUE B NPUPOAE, IMOJIyY€HUE U

IMPUMCHCHUC.
AJIKEHBI: COCTaB H CTPOCHHUC, TOMOJIOTMYECKUM pAa. OTujeH u
MpoInuJIcCH — HpOCTGﬁMHG MNpCaACTABUTCIIN  AJIKCHOB! (1)I/I3I/I‘-IGCKI/I€ 141

XUMUYECKHE  CBOMCTBA (peakUuu TUAPUPOBAHHUS, TaJOTCHHUPOBAHMUS,
TUAPATALMHN, OKUCIIEHUS U MOJMMEpPU3alUH ), TOTYyUYEHUE U IPUMEHEHHE.

Ankanuensl:  Oyramgmen-1,3 wu  metunOyraauweH-1,3:  cTpoeHwe,
BOKHEHIIIME XUMHUYECKHE CBOMCTBa (peakius nojaumepusaiuu). [lomydeHue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHUECKHH psiI.
AlLleTUJIIEH — NPOCTEHIINM NPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHUE,
¢uznueckre W XUMHYECKHE  CBOMCTBAa  (peakiuu  THIAPUPOBAHMS,
rajioreHupOBaHUs, THIpaTallii, TOPEHHUS ), OTYYCHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MYECKHE U XUMHYECKHE
CBOMCTBa (peakUWy TaJOTCHUPOBAHUS W HUTPOBAHUS), MOJYYEHUE U
npumeHenue. Toayon: cocmas, cmpoeHue, uzuueckue U Xumuieckue
ceolicmea  (peakyuu 2al02eHUPOBAHUS U HUMPOBAHUs), NOJIYYeHue U
npumenenue. TOKCUYHOCTH  apeHOB. ['eHeTnueckas  CBsI3b  MEXKIY
YIJIEBOAOPOIAMU, MPUHAIIEKAITUMHU K PA3JIMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKHN YTIIEBOAOPOIAOB. IIpupoaHbIii Ta3 U NONyTHBIE
Hedraapie Ta3el. Hedth m e€ mpomcxoxnenune. CrnocoObl mepepabOTKu
He()TU: TIEPETOHKA, KPEKHHT (TEPMHUUYECKHM, KATAIUTUYECKUN), THPOIH3.
[TponykTel mepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroiab U MPOIYKTHI €T0 MepepadOTKH.

DKCIEPUMEHTAIbHBIE METOJIbl U3YUYEHUS! BEIECTB U WX MPEBPAILCHHI:
O03HAKOMJICHHE C 00pa3laMM IUIACTMACC, KayYyKOB M PE3UHBI, KOJUICKIUU
«Hedtp» u «¥Yromp», MOAETUPOBAHUE MOJEKYJ YIJICBOJOPOJAOB H



rajoreHONPOU3BOIHBIX, MPOBEICHUE MPAKTUYECKOW pPaOOThl: MOJy4CHUE
ATUJICHA U U3yUYEHUE €TO CBOMCTB.

Pacu€rHble 3anaum.

Bbrunciennss mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOJYKTAa PEaKIMU MO HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOTYKTOB
peaKium).

Kuciaopoaconepxamme opranuieckue coeuHeHHUs

[IpenenpHble OgHOATOMHBIE CHOUPTHL. MeETaHONM W ATAHOJ: CTPOECHUE,
dbu3uYecKkue U XMMHYECKHE CBONCTBA (peakiuu ¢ aKTUBHBIMU MeETaJllIaMH,
rajioreHoBOJOpOJaMHU, TOPEHHE), MpUMEHeHue. BoaopoHbie CBSI3U MEXIY
MoOJIeKyJdaMu CchupToB. JlelicTBMEe MeTaHOJa ¥ OSTaHOJa Ha OpPraHu3M
YeJioBeKa.

MHOroaTtoMHbI€ CHOUPTHL. ITUJICHTIIUKOJL W TJIUIEPUH: CTPOCHUE,
bu3nUeckue W XUMHUYECKUE CBOWCTBA (B3aUMOJICUCTBUE CO IICJIOYHBIMU
MeTaJjulaMH, KaueCTBEHHAs Peakilds Ha MHOTOATOMHBIE CIUPTHI). JleiicTBue
Ha Opranu3M uesoBeka. [I[puMeHeHre riunepruHa u STUICHTJIMKOJIS.

®deHoy: CTpOCHUE MOJIEKYJbI, (PU3UUecKue W XUMHUYECKHE CBOWCTRBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowsl. DopManpaeruj, aneTaabACTHI: CTPOEHUE,
buzuvyeckue U XMMHYECKHE  CBOWCTBA  (peakUUM  OKHUCJICHUS W
BOCCTaHOBJICHHUSI, KAYECTBEHHBIC PEAKIINH ), TIOJTYUYCHUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TMpeJeabHbIe KapOOHOBBIC KHUCIIOTh. MypaBbUHAS U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3NUECKHEe M XUMHUYECKUE CBOWCTBA
(cBoiicTBa, 00IIME IS KJIacca KUCIIOT, peakius dTepuduKaIum), moydeHue
u npuMmeHeHue. CTeaprHOBasi U OJICMHOBAs KHUCJIOTHl KaK MPEICTABUTENH
BBICIIUX KapOOHOBBIX KUCIOT. Mblila KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE JECHCTBHE.

Crnoxxnble 3¢GUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢upoB. Kupsel. T'maponus xupoB. [IpumeHeHHe KHUPOB.
buonornueckas poib )KUPOB.

VYrneBoasl: coctaB, KiaccUUKAIMs yriIeBOAOB (MOHO-, IU- U
noyicaxapusbl). [JIIoKo3a — MpPOCTEHITUA MOHOCaXapul: OCOOCHHOCTH
CTPOEHUS MOJIEKYJIbI, (PU3HUECKIE U XUMUYECKUE CBONCTBA (B3aUMOICHCTBHUE
¢ ruapokcugoM wMeau(ll), oxucieHme aMMuayHBIM PacTBOPOM OKCHAA
cepeopa(l), BoccraHoBIEeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPUPOJIC,
npuMeHeHue, Ouosjorudeckas posib. dorocuHTe3. DpyKTO3a KaK H30MEP
[JIFOKO3BI.

KpaxmMan wu wemnono3a kak mnpupoaHble nojaumepbl. CTpoeHue
KpaxMaljia W 1esuiono3bl. OU3nyeckrne M XMMHYECKHE CBOMCTBA Kpaxmasa
(ruponn3, KaueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl U3YUYEHUS! BEIECTB U WX MPEBPAILCHHI:
MpoBeJeHUEe, HAOMIONCHUE U ONHUCAHUE JEMOHCTPALMOHHBIX OIBITOB:
FOpPEHHE CIUPTOB, KAYECTBEHHbIE pEAaKIUH OJHOATOMHBIX CIIHPTOB
(oxkucnenne otaHona okcugom  meau(ll)), MHOroaToMHBIX CHIHUPTOB
(B3auMogeiicTBue rauiepuHa ¢ ruapokcuaom  meau(ll)), anpaeruaon
(oKucIeHue amMMHUadyHBIM pacTBOpoM okcuaa cepebpa(l) m rumpoxcumom
menu(ll), B3aumojelicTBue Kpaxmasnaa ¢ MOJIOM), IPOBEACHUE MPAKTUYECKOM
paboThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHMIO XMMHMUYECKOW peakuuu (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOJAYKTAa PEaKIUU IO HU3BECTHBIM




Macce, 00bEMyY, KOJTUYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WIIM MPOIYKTOB
peakium).

A3oTCoaepKaIue OpraHnIecKue COeTNHEHUS.

AMUHOKHCIIOTBI Kak aM(OTepHBIE OpraHUYEeCKHE  COCAMHCHUS.
dusnyeckue U XUMUYECKAE CBOMCTBA aMHUHOKHCIIOT (Ha MpUMepe TIUINHA).
buonornyeckoe 3HaueHNE aMUHOKUCIIOT. [lenTusl.

benku kak mpupoIHbIC BEICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBudnas,
BTOpHYHAS M TPETUYHAsI CTPYKTypa OEIKOB. XUMHUYECKHE CBOMCTBA OCIIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCTIEpUMEHTAIIbHBIE METOJbI M3YUYCHUS BEIICCTB M WX MPEBPAIICHHIA:
HaAOJFOICHUE W ONMCAHUEe JIEMOHCTPAITMOHHBIX OTBITOB: JICHATYpaIHs OSIKOB
MIPY HArPEBaHWH, I[BETHHIC PEAKITUU OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TIOHSATUS XHMHH BBICOKOMOJICKYJISIPHBIX — COCAMHCHHIA:
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, CTCIICHb MOJIMMEPHU3AIINN, CPEIHSISA
MoJieKysipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCTMHCHUI — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCTIEPUMEHTAIbHBIE METOJbI M3YYCHUS BEIICCTB M WX MPEBPAIICHHNA:
O3HAKOMJICHHE ¢ oOpa3liaMH TPHPOJHBIX W HMCKYCCTBCHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MexXnpeIMeTHBIC CBS3H.

Peanuzanmss MEXIpPEIMETHBIX CBS3€H NpPU HM3YUYCHHH OPTaHWYCCKOH
xumun B 10 Kacce OCYIIECTBIISCTCS 4Yepe3 HCIOJb30BaHHWE KaK OOIInX
€CTCCTBCHHO-HAYYHBIX MOHATUH, TaK W MOHSATHUH, SBJSIONIUXCS CUCTEMHBIMH
JUTSL OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: SIBJICHHWE, HAY4YHbBIH (aKT,
THIOTE3a, 3aKOH, TEOPHs, aHaJN3, CHHTE3, KIacCU(UKAINS, TEPHUOIUIHOCTD,
HaOII0/IeHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwuszuka: MaTepus, OdHEpPrusi, Macca, aroM, OJJCKTPOH, MOJIEKYyIa,
DHEPreTHYECKUN YPOBEHb, BEIECTBO, TEJIO, 0OBEM, arperaTHOe COCTOSIHHE
BeIIeCcTBa, QU3NUECKUE BEIIMUNHBI U €IMHUIIBI KX H3MEPCHUS.

buonorus: knetka, opranusm, ouochepa, oOMeH BEIIESCTB B OpraHU3Me,
dboToCHHTE3, OMOJIOTUYECKH aKTHUBHBIC BellecTBa (OCJIKH, YIJIIEBOMABI, XKHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IIOJIE3HBIE HWCKOIAEMEbIE,
TOILJTMBO, PECYPCHI.

TexHoNOTHUs: MHIIEBbIC MPOAYKTH, OCHOBBI PAIlMOHATHLHOTO THUTAHHMS,
MOIOIIINE  CPEICTBA, JICKAPCTBEHHBIE W KOCMETHUYECKHE IIperapaThl,
MaTepHallbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne OCHOBbI XUMUU

XUMHUYECKUA 3IEMEHT. ATOM. Spo aroMa, H30TOMbI. DJNEKTPOHHAs
000yI09Ka. DHEPreTUIECKUE YPOBHH, TOYPOBHH. ATOMHBIE opOuTany, S-, p-,
d- snementbl. OCOOCHHOCTH pacHpenecHUS JJICKTPOHOB MO OpOUTAISAM B
aToMax 3JIEMEHTOB IMEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaLus
aTOMOB.



[lepuonnueckuit 3akoH u Ilepuoamyeckas cucTeMa XUMUYECKHX
anemenTtoB JI. WM. MenneneeBa. CBsA3p NEPUOJUYECKOTO 3aKOHA W
Ileppuonnueckon cucreMsl xumuyeckux sneMeHToB JI. M. MengeneeBa ¢
COBPEMEHHOM TEOpPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA
CBOMCTB XMMMUYECKUX DJIEMEHTOB M O0pa3yeMbIX UMHU MPOCTHIX U CIONKHBIX
BEIIECTB MO TpyNInaM M NepuoiaM. 3HAYEHHUE MEPUOJUYECKOrO0 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKAs CBS3b. BUABI XUMHUYECKOUN CBSI3U
(koBaJieHTHAsl HEMOJISIpHAsT W TOJSIpHAsi, HWOHHAs, MeTajuindeckas).
MexaHnu3mbl 00pa3oBaHUsl KOBAJICHTHOM XUMHYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIN ). Bonoponnas CBA3b. BaneHTHOCTB.
DIIEKTPOOTPULATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI 1 AHUOHHBI.

BemectBa MOJIEKYJISIpHOTO M HEMOJIEKYJSIPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUINBI KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o pgucnepcHbix cucremax. VICTUHHBIE UM KOJUIOWIHBIC
pactBOpbl. MaccoBasi 0Jisl BEIIECTBA B PaCTBOPE.

Knaccuduxanus  Heopranumdeckux  coeaumHeHuid.  Homenkiatypa
HEOPraHWYECKUX BEIECTB. |'eHeTHuecKkas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumuueckass peakiusa. Kiaccupukanys XUMUYECKHX peakiuid B
HEOPraHWYECKOW U OpPraHu4ecKo XUMHUHM. 3aKOH COXPAHEHHUS MacCChl
BEILIECTB, 3aKOH COXPAHEHUS M NPEBPAIICHUS SHEPTUU NMPU XUMHUYECKUX
peaKIusIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHBIX (PaKTOPOB.
OOpatumble peakiuu. XUMHUYecKoe paBHoBecue. DaKTOphl, BIMSIONIME Ha
COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunuun Jle [laTense.

OnektponuTnyeckas nuccoruanusi. CUibHbIE U Cia0Oble JIEKTPOIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, IIETOYHAS.

OKHUCIHUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

DKCIEpUMEHTAJIbHBIE METOJIbl M3yUYEHUSI BEIECTB U UX MPEBPAILCHHII:
nemoHcTtpanus tadnui «llepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa», H3y4EHHUE MOJICIIEH  KPUCTAUIMYECKUX  PEHIETOK,
HAOJIIOICHUE ¥ OINHUCAHUE JIEMOHCTPAIIMOHHBIX M JIa0OPAaTOPHBIX OIBITOB
(pa3noxkeHWe MEpPOKCHMIAa BOJAOPOJAa B MPUCYTCTBUM  KaTalau3aropa,
ONPEAEIECHUE Cpeabl PacTBOPOB BEUIECTB C ITIOMOLIBK) YHUBEPCAIBHOTO
WUHANKATOpA, PEAKIIMK HOHHOTO OOMEHA), MPOBEICHUE MPAKTUUECKONU pabOThI
«BnusiHue pa3nuyuHbIX (HAKTOPOB HA CKOPOCTh XUMUYECKOMN PeaKIum.

PacuétHrlie 3agaun.

PacuéTel 1O ypaBHEHMSIM XHMHWYECKUX peEakUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM MTOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannuyeckasi Xumus

Hemeramnel. Ilosmoxxenue HemetaiuioB B Ilepuommueckon cucrteme
xumudeckux osnemMeHToB JI. WM. MenzaeneeBa U 0OCOOEHHOCTH CTPOCHUSA
atoMoB. PuU3NYECKHE CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAUIOB (Ha
NpUMEpPe KUCI0po/a, cepsl, hocdopa u yrieposa).

XHUMUYECKHE CBOMCTBA BA)KHCHIIMX HEMETAalIoB (TalOreHOB, Cepsl,
azora, (docdopa, yriaepoga U KpeMHHUSI) U HMX COEJUHEHHH (OKCHUIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnE BAXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamnel.  Ilonoxenue MetamioB B Ilepuoguueckoil  cucteme
xumudeckux onaemeHTtoB JI. WM. MenneneeBa. OcCOOEHHOCTH CTPOCHUSA



ANEKTPOHHBIX 000J04YeK aToMOB MeTayioB. OOmue (u3nueckue cBOMCTBa
MeTtaioB. CIrulaBel METAUIOB. OJIEKTPOXUMUYECKUMH psAX  HANPSHKECHUN
METAJIJIOB.

XUMHUYECKHE CBOWCTBA BaXHEUIIUX METAIOB (HATpUM, Kaaui,
KaJIbIINH, MarHui, aTlOMUHUHN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUI.

OO61mume crnocoObl nmosydeHusi MeTauioB. [IpumMenenne MeTamioB B ObITY
1 TEXHUKE.

DKCMEPUMEHTAIbHBIE METOJIbl M3YyUYECHUSI BEIIECTB U UX MPEBPAILICHUN:
W3yYEHUE KOJUICKIMU «MeTamasl W CIUIaBb», 0O0pa3lloB HEMETAILIOB,
pelieHrne  AKCIEPUMEHTAJbHBIX  3ajay, HaOJI0JIeHHWe U ONHUCAaHUE
JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (B3aUMOACHCTBHUE THAPOKCHIA
ATIOMUHUSI C PACTBOPAMM KHUCIOT W IIEJIOYEH, KAaUECTBEHHBIE pPEAKIMU Ha
KaTHOHBI METAJIJIOB).

PacuétHnie 3agaun.

Pacuéter maccel BemecTBa WM 00BEMAa Ta30B 10 HM3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce Wi OObEMY OJHOTO U3 Y4YacTBYIOIIUX B
peakiuu BeENIeCTB, pacuéTbhl Macchl (00bEMa, KOJWYECTBAa BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BEILIECTB UMEET MPUMECH.

XHUMHSA U )KU3Hb

Ponpr xumMum B oOecniedeHUH DKOJIOTHYECKOM, HHEPTeTHUYECKOU W
MUIIEBON 0€301MacHOCTH, pa3BUTHH MeIUIIUHBL. [[oHATHE 0 HAyYHBIX METOAaX
MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 006 OOMIMX HAYYHBIX TPUHIUNAX MPOMBIIIICHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUATIOB: BAKHEUIIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKUHMOHHBIC MAaTepUaibl, KpPaCKH, CTEKIJIO, KEepaMHKa,
MaTepualibl  JJS  JJIEKTPOHUKH, HAHOMATEPHUAJIbl, OpPraHUYECKHE U
MUHEpaJIbHbIE yI00pEHUS.

XUMHS ¥ 30pOBBE YETIOBEKA: MIPABUJIIA UCITOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuia OE€30MaCHOTO KCIOJBb30BAHUS TPEMapaToB ObITOBOM
XHMMHHM B TIOBCETHEBHOM KU3HU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpeaMETHBIX CBsA3ed MpU  HM3YYCHUU OOIeH u
Heoprannyeckoi xuMuu B 11 Kiacce oCyIecTBIsSETCS YEpe3 UCTOJIb30BaHUE
KaK OOIIMX €CTECTBCHHO-HAYUYHBIX IOHSATHM, TaK M TOHSATHH, SBIISIOIIUXCS
CUCTEMHBIMH JJIS1 OTJEIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAyYHbIE IIOHATHS: HAay4dHBIM (HaKkT, THIOTE3a,
3aKOH, TEOpHWs, aHalIW3, CHHTE3, KiaccupuKaIus, MepUOIUIHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTTUPOBaHNE, U3MEPEHHUE, SIBICHHE.

dusznka: MaTepusi, SHEPrUs, Macca, aToOM, JIEKTPOH, NMPOTOH, HEUTPOH,
HWOH, W30TOIl, PAaAUOAKTUBHOCTH, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHbD,
BEIIIECTBO, TEJIO, O00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, (HU3UUYCCKHE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusM, OJKocHcTema, Owocdepa, Makpo- u
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadms: MuHEpanbl, TOPHBIE IOPOJBI, IIOJE3HBIC HMCKOIaeMbIe,
TOIUTMUBO, PECYPCHI.

TexHonorus: XHUMHYCCKasi IMPOMBIIIIJICHHOCTD, MCTAJIIYPIrus,
IIpOU3BOACTBO CTPOUTCIIbHBIX MaTCpHUaIoB, CEIbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, mumeBas IIPOMBIIIJICHHOCTD, (bapMaI_[eBTI/I‘—IeCKaH
IIPOMBIINIJICHHOCTD, IIpOU3BOACTBO KOCMCTHYCCKHNX IpcrapaToB,
IIpOU3BOACTBO KOHCTPYKIHOHHBIX MaTcpUualIoB, QJICKTPOHHAA

IIPOMBIINIJICHHOCTb, HAHOTCXHOJIOI'H.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOTPAMMBI 110
XM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOEHUS
oOydJaromuMucsl TporpaMM CpeHero oO1iero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeMETHbIM U MpeaMeTHbIM). HaydHo-MeTonuueckol OCHOBOW st
pa3paOOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI TPOrpaMM CpPEHEro
o011iero oOpa3oBaHusl ABJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO.

B cooTBeTCTBHM C CUCTEMHO-JEATEIbHOCTHBIM TOJXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHUS TMpeaMeTa «XHUMHUS» Ha YpPOBHE
CpelHero o01iero o0pa3oBaHus BbIACICHBI CIEIYIOIINE COCTABISAIONINE:

O0CO3HAHUE 00YYAIOIIMMUCS POCCUMCKON Tpa)KaaHCKOU UJEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4re MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha
OCHOBE KJIIOUEBBIX I[EHHOCTEH W HCTOPUYECKUX TpaJuIuii 0a30BON HAyKH
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBAThLCS B CBOCH
NEATeIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAMH,  MPHUCYIIUMHU
LEJIOCTHOM CHCTEME XMMUYECKOT0 00pa30oBaHus;

HaJU4Me TPABOCO3HAHUS JKOJIOTUYECKOW KYyJIbTyphl U CIHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MPEIAMETA «XUMUS» TOCTUTAIOTCS B
€AMHCTBE y4eOHOM W BOCIUTATEIBHOM MAESTENBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSAMH W  HJeajaMu  POCCHMCKOTO  TIpakJIaHCKOro  OOIIECTBa,
OPUHIATHIMA B OOIIECTBE HOpMaMU H  TMpaBWJIaMU  TOBEJECHUS,
CIIOCOOCTBYIOIIMMHU  TIpOIlECCaM  CaMOIIO3HAHHWA,  CaMOPa3BUTHUS |
HPABCTBEHHOTO CTAHOBIICHUS TUYHOCTU 00YYAIOUTUXCS.

JIM4HOCTHBIE PE3YIbTAThl OCBOCHUS MpeaMeTa «XUMHS» OTPaKaroT
c(hOpPMHPOBAHHOCTH ONBITa MO3HABATEIBLHON M MPAKTUYECKON NEATEITLHOCTH
oOydYaromuxcs MO pealn3aluy MPUHITHIX B OOIIECTBE LEHHOCTEH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS OOy4YalOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIpaB H
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOPMax M MPaBHJIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX TMPOEKTOB, pENICHMH YYEOHBIX M IIO3HABATENBHBIX 3ajad,
BBITIOJITHEHUU XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh YW MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apryMEHTbI JPYTUX IPU aHAIN3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUMOTHYECKOTr0 BOCIIMTAHMS .

[EHHOCTHOTO OTHOILIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACIJIEIHIO
OTEUYECTBEHHON XMMUH;

YBa)KE€HHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTHUECKOTO
MPUMEHEHUS] XHMHUHU, OCO3HAHMUSI TOrO, UTO JOCTHXKEHHUS HAyKd €CThb



pPE3yNbTAT JIUTEIBHBIX HAONIOACHUMN, KPOIOTIMBBIX ASKCIICPUMEHTAIbHBIX
MTOMCKOB, TTOCTOSTHHOTO TPYJa Y4EHBIX U TPAKTUKOB;

WHTEpECca W MO3HABATEIHLHBIX MOTHUBOB B TOJYYCHHUU W TOCIEAYIOIIEM
aHanmm3e WHPOpPMAMM O  TEPEJAOBBIX  JIOCTHIKCHHUSIX  COBPEMEHHOM
OTCYECTBCHHON XUMMH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHMBATh CHUTYallUH, CBSA3aHHBIE C XUMHYCCKUMHU
SBJICHUSMH, W TPHUHUMATh OCO3HAHHBIE pEIICHUS, OPUCHTHUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE TMOBEJCHHUE U TIOCTYIIKH CBOMX TOBApHIIICH
C TIO3UIIUH HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHHE TIOCIEACTBUN ATUX
MIOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

MOHMMAaHMS IIEHHOCTEH 30pOBOrO0 M Oe3omacHOro oOpa3a JKH3HH,
HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY
U TICUXUYECKOMY 37]0POBBIO;

coOJIr0ICHUST TIpaBUJI O€30MaCHOr0 OOpaIlleHUsI ¢ BEIIECTBAMU B OBITY,
TIOBCETHCBHOM JKU3HU M B TPYIOBOH JCATCIBHOCTH;

NOHMMAaHHUS IICHHOCTH TMPaBWJI WHAMBUAYAIBHOTO W KOJUJICKTHUBHOTO
0€301acHOr0 TOBEJICHUS B CHUTYalHMsIX, YIPOXKAMOIIMX 3JI0POBBI0 U KU3HH
JIIOCH;

OCO3HAHMS  TIOCJICJICTBHM W  HENPUATHS  BPEIHBIX  IPHUBBIUCK
(ynmotpebieHus1 aaKoroJis, HAPKOTHUKOB, KypeHHS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIIeI0BATEIbCKON
JEeSTENBHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW M JAPYTHX BHIAX
NeSITEHHOCTH;

YCTAHOBKM Ha AaKTHUBHOE YYacTHE B pEIICHUH NPAKTUYECKUX 3a]ad
COILIMAJILHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY M3YyUYeHHUIO NMpodeccuidl pa3indHoro poja, B
TOM YHMCJIE HA OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXEHUS K TpYyHdy, JIOASIM Tpyla U pe3yibTaTam TPYIOBOM
NEeSITEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYaITbHON TPACKTOPUU
oOpasoBaHusl, OyayIiel IPOYECCHH U pealin3alii COOCTBEHHBIX KU3HCHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHUMUH,
WHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) DK0JI0THY€ECKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH  IIeJIeCOO0pa3HOr0  OTHONIICHHWS K TPUPONE, Kak
MCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIIeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;

OCO3HAaHHSI HEOOXOIUMOCTH HCIOJIb30BaHUS TOCTIKCHUU XUMUU IS
PENICHHS BOTIPOCOB PAMOHATBLHOTO MPUPOIOMOIE30BAHUS;

AKTUBHOI'O HEMPHUSTHS JEUCTBUH, NPUHOCAIIMX BpEl OKPYKAIOIIEH
OPUPOAHOW  Cpele, YMEHUS  TPOTHO3UPOBATH  HEOJIAroMpUATHHIE
HKOJIOTUIECKHUE MOCIIC/ICTBUS IpeINPUHUMAEMBIX nencTBUI u
MPEeIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO OKOJOTUYECKOTO MBIIUICHUS, OSKOJOTHYECKOM
KyJbTYpHBI, OIBITA JCATEIHPHOCTA DKOJOTHMUECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI WMH B  [IO3HABATECIIBHOW, KOMMYHUKATHBHOU U



COLIMAJIBHOM NPAKTHUKE, CIOCOOHOCTH M YMEHHUSA AKTUBHO MPOTHUBOCTOSTH
UIEe0JI0TUU Xemodoouu;

7) UEHHOCTH HAYYHOI'O ITO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHU, COOTBETCTBYIOLIErO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPaKTUKU;

MOHUMAaHUS CNeUUPUKA XUMHHM KaK HayKH, OCO3HaHHUA €€ poJu B
(GopMHUpPOBaHMM  PAIIMOHAJIBHOTO  HAYYHOIO  MBIUUICHHS,  CO3JaHHUH
LEJI0CTHOTO NPEICTABICHUS 00 OKpYXaloleM MUPE KaK O €UHCTBE MPUPOIbI
Y YeJIOBeKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEHN U perieHu mpooaemM
COXpPaHEHHUs IPUPOJIHOTO PABHOBECHUS;

yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTH XUMHUHU [JIs COBPEMEHHOM
LUBUIM3ALAU: B €€ T'YMaHUCTUYECKOM HAIIPABICHHOCTU U BaXXHOU pOJIU B
CO37aHMM HOBOM 0a3bl MaTepHAIbHOM KYyJIbTYpbl, PEHICHUH TJI0OATbHBIX
npoOsieM  yCTOMYMBOIO  pa3BUTHUS ~ YEJIOBEYECTBA  —  ChIPbEBOM,
HHEPreTUYEeCKOM, MUILEBOM M HKOJIOIMYECKON Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, OOECIEYEeHUN YCIOBHUM YCHEIIHOIO TpyAa W SKOJOTHYECKH
KOM(DOPTHON KU3HU KaXKJIOTO UjieHa 00IEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHUMAaHHUs CYLIHOCTH METOJIOB
NO3HAHUS, HCIMOJNb3YEMbIX B  E€CTECTBEHHBIX HaykaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJIydaeMble 3HAHUA JJIA aHAU3a W OOBSICHEHUS SIBICHHM
OKPYXKaIIEro MUpPAa M NPOUCXOIAIIMX B HEM W3MEHEHWM, YMEHHMS J€JIaTh
000OCHOBaHHBIE 3aKIIOYEHUS HAa OCHOBE HAY4YHBIX (DAKTOB W HUMEIOLIUXCS
JAHHBIX C LEJIbIO MOJYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO MCIONb30BATh XUMUYECKUE 3HAHUS IS
pelieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYAIUSX;

UHTEpeCa K MIO3HAHUIO U UCCIIEN0BATEIILCKON NESATEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENpPEphIBHOMY O0Opa3oBaHUIO MU
caM000pa30BaHUI0, K aKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHUU M0 XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTSIM  TpyZla B  pasIuuHbIX  cdepax
npo¢eCCUOHATBHON AESITETbHOCTH.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHUS YUEOHOTO MpeaMeTa «XUMUs»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMbIEe JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHHS]  O00YyYarOUIUXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaAMETHBIE) oOllleHayYHbI€  TIOHATHS,
OTpakarolue MEeTOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEIU(PUKY METOIOB
MO3HAHUS, HWCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO,
SHEPrus, SBICHUE, MPOIECC, CUCTEMA, HAYYHBIM (PaKT, MPHUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIE0BaHUE, HAOJIOJCHUE, U3MEPECHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEPCAJIbHbIE y4ueOHbIE JEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIC, pETYyJIsTUBHBIE), oOecmeunBapmue QGopMUPOBAHUE
(GYHKITMOHATPHON TPAMOTHOCTH M COIMATbHON KOMIETSHITUN 00YJarOIINXCS;

CIIOCOOHOCTH o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXKUCIMIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHHMS U YHHUBEPCAIbHBIC
y4eOHbIe IEUCTBUS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHKE.

MeranpenMeTHbIE PE3yIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATIbHBIMU
y4eOHBIMU TIO3HABATEIFHBIMU, KOMMYHUKATUBHBIMA W PETYJISTUBHBIMU
JNEUCTBUSMU.



OBjiajeHne yHHMBEPCAJIbHBIMM Y4YeOHBIMH TO3HABATEJILHBIMH
AeCTBUSIMM:

1) 6a30BbIe JTOrMUYeCKHe AeCTBUS:

CaMOCTOSITEIbHO  (OopMynMpoOBaTh U aKTyaJdU3UpPOBaTH MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPENENATh EAN JEATEeIbHOCTU, 3aJlaBasi MapaMeTpbl U KPUTEPUHU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIbHOCTH C IOCTaBICHHBIMHU
LETISIMU;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI TIOTUUECKOTO MBIILICHUS
— BBIIENATH XapaKTEepHbIE TMPU3HAKM TIOHATUM U YCTaHABIUBATH UX
B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOUIME MOHATHS IS OOBSICHEHUS
OTZIeJIbHBIX (DaKTOB U SIBIICHUM;

BLIOMPATh OCHOBAaHUS M KPUTEPUU [JIs1 KiacCU(UKAIMU BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PaACCYXICHUs (MHIYKTHBHBIC, JCTYKTUBHBIC, IO
AQHAJIOTHUH ), BBISBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATh B  TIPOILIECCe TIO3HAHUS, HKCIOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIC) MOJICNIM, MPEeOOpPa30OBBIBATH  MOJCIBHBIC
NpeACTaBICHUS — XUMHYECKUM 3HAaK (CHUMBOJI) DJEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XMMHYECKOW pEaKIUh — TMPU PEHIeHUH Y4eOHBIX
MO3HABATEILHBIX W MPAKTUUECKUX 3aJ1a4, MPUMEHSITh Ha3BaHHBIC MOJCITHHBIC
NpEACTaBICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILECTB U XUMUYECKUX PEAKIIHI.

2) 0a3oBbIe HcCIeA0BaTEIbLCKUE IEHCTBUA:

BJAJETh OCHOBAaMM METOJOB HAYYHOTO IIO3HAHUS BEUIECTB U
XUMUYECKUX PEAKIUI;

dbopMynupoBaTh 1M W 3aJa4d  MCCJIEIOBAaHHUA, HCIOJIb30BaTh
MIOCTABIIEHHBIE U CAMOCTOSITEILHO CPOPMYIMPOBAHHBIE BONMPOCHI B KAUECTBE
MHCTPYMEHTA TIO3HAHHWSI W OCHOBBI JJisi (OPMUPOBAHMS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

BJIAJ€Th HAaBBIKAMHU CAaMOCTOSITEBHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIIECHCTBOBATH yMEHHUS HAOJIONATh 3a
XOJIOM Tpollecca, CaMOCTOATENIBHO MPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBaTh 00OOIIEHNUS W BBIBOALI OTHOCHTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB  KCCIENOBaHUS, COCTABIATH OOOCHOBAaHHBIA  OTU4ET O
MpoJieJIaHHOW padoTe;

nprOOpPETaTh OMBIT YYCHUYECKOW HCCIEAOBATETLCKOW M TMPOEKTHOM
JESTENHHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY
MMOMCKY METOJOB PEUICHUs MPAKTHYECKUX 3a7ay, MPUMEHEHHUIO Pa3TUUYHBIX
METOJ0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(pOpManuu (HAY4IHO-
MONYJISIpHAS JIMTEpATypa XUMUYECKOTO COJIEp’KaHUsI, CIPABOYHbBIE MMOCOOUS,
pecypcel MHTepHETa), aHANMM3UPOBATh WH(OOPMAIMIO PA3THYHBIX BHUIOB H
dbopM TpeACTaBICHHS, KPUTHYECKH OICHWBATh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEYUBOCTH;

dbopMyIHpOBaThH 3aNPOCHl ¥ MPUMEHSITh Pa3TMYHBIE METOJIBI TIPH TIOUCKE
n orbope wmHpOpMAIUK, HEOOXOAUMOUN MJIA BBITOJTHEHUS YYECOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;



pUOOpETAThH OIIBIT HCIIOJIBb30BaHHUs MH(}OPMAaIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUN U PA3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATEJIbHO BBIOMpPATh ONTUMAJIBHYIO (QOpPMY MpEACTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAyYHbIA SI3bIK B KAauecTBE CpeACTBa HpH pabdoTe ¢
XUMHYECKOM HWH(pOpMalUel: NPUMEHITh MEXIpeAMETHbIE ((puU3nyeckue u
MaTeMaTU4yeckue) 3HAKM U CHUMBOJIB, (opmyinbl, abOpeBHATYDHI,
HOMEHKJIATYpYy;

UCIOJIb30BaTh U NMpPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA
HAaTrJITHOCTH.

OBiageHne yHMBepPCATbHBIMA KOMMYHHKATUBHBIMHU 1€CTBUSIMM

3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY OOCYXKAA€MOM TEMBI B XOJ€ JMajora
W/WIM TUCKYCCUH, BBICKA3bIBaTh UAEH, (POPMYyIHUPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYNIaTh ~ C  TpE3eHTalMedl  pe3ysbTaToB  MO3HABaTEIbHOM
JESTENbHOCTH, TOJYYEHHBIX  CAaMOCTOSTEIBHO HWJIM  COBMECTHO  CO
CBEPCTHHUKAMHU  TpPU  BBINOJHEHUH  XUMHUYECKOTO  HKCIIEPUMEHTA,
NPAKTUYECKON paboThl MO MCCIEJOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoeKkTa u (HOpMyIHPOBaTh BBIBOBI [0 PE3yIbTaTaM
NPOBENEHHBIX HCCJIENOBAHUM MyTEM COIVIACOBAaHUSA TMO3ULUMNA B  XOJe
o0CYXJIeHUs U 0OMEeHa MHEHUSIMU.

OByaieHUe YHMBEPCATBHBIMH PEryJSTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBISATH CBOIO IO3HABATEIbHYIO
JESITEIbHOCTh, ONpEenensst €€ Leidu U 3aJadyd, KOHTPOJIMPOBaThb U MO MeEpe
HEOOXOJIMMOCTH KOPPEKTHUPOBATH MpEJIaraéMblil aJIrOpUTM JEHCTBUN TPH
BBIIIOJIHEHUN Y4e€OHBIX W HCCIIENOBATEeNbCKUX 3a/ay, BbIOMpaTh Hauboiee
3¢ (deKTUBHBIN croco0 MX peuleHHsl ¢ y4ETOM IOJy4YEHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILIECTBIISITh CAMOKOHTPOJb CBOEH JESATENbHOCTM Ha OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

IIpenmeTHbIe pe3yabTaThl OCBOCHUSA Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHHA O XUMHYCCKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, PO XMMHUM B TO3HAHUM SIBJICHUU
NpUpoOJbl, B (HOPMHUPOBAHMHM MBIIUICHUS M KYJIbBTYpPhl JIMYHOCTH, €&
(GYHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIMMOM IS PEIICHUS MPAKTHICCKUX
3a/1a9 M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO H
MPUPOJTHOM CpelIE;

BJIAJICHUE CHUCTEMOM XMMHYECKUX 3HAHUK, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAralOIIMe TOHITUA (XUMHYECKUN DJEMEHT, aTOM, DJEKTPOHHAas
o0oj0YKa aroMa, MOJICKYJIa, BaJICHTHOCTh, JJICKTPOOTPUIIATEIIBHOCTD,
XUMHUYECKas CBs3b, CTPYKTypHas dopmyia (pa3BépHyTas M COKpaIIéHHAs),
MOJb, MOJISIpHas Macca, MOJSPHBIM O00BEM, YIVIEPOAHBIM  CKEJIeT,
(GyHKIMOHANIBHAS TPYIIa, pagukall, H30MEpHUs, U30MEPhbl, TOMOJOTHUCCKUI
psa, TOMOJIOTH, YIJI€BOAOPObI, KACIOPOJ U a30TCOACPKAIIUE COCTUHCHUS,
MOHOMEp,  MOJIUMEpP,  CTPYKTYPHOE€  3BE€HO,  BBICOKOMOJICKYJISIPHBIE
COCJIMHEHUS); TCOPUM M 3aKOHBI (TEOPHUsS CTPOCHHS OPraHUYECKHUX BEIIECTB



A. M. bytnepoBa, 3aKOH COXpaHEHHUs MAcChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XMMHUH; MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE MOHMMaHHSI NMPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUI,
(dakTOMOTHMUECKUE CBEACHUS O CBOWMCTBAaX, COCTaBe, IMOJYYEHUU U
0€30MacHOM HCIOJIb30BAHUU BAKHEHIIIUX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOMN NEATEIbHOCTH YETIOBEKA;

c(hOpPMUPOBAHHOCTb yYMEHUW  BBISBISATH  XapaKTepHbIC MPU3HAKU
MOHATUHM, YCTAaHABIMUBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIINE
MOHATHUSL NPU ONKMCAHUM COCTaBa, CTPOCHHUS M MPEBPAIICHUN OPraHUYECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCIOJIB30BATh XUMHUUYECKYIO CHMBOJIMKY
JUISL  COCTaBJI€HUSI  MOJIGKYJSIDHBIX U CTPYKTYpPHBIX  (pa3BEpPHYTOH,
cOKpaniéHHoi) GhopMysl OPraHUYECKUX BEIIECTB U YPAaBHCHUN XUMUYECKUX
peaKkluii, W3roTaBJIMBATh MOJIEIM MOJEKYJ OPraHWYEeCKUX BEIIECTB JJIs
WUTIOCTPAIIUY UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

chOpMUPOBAHHOCTh ~ yYMEHUW  YCTaHABIWBATH  MPUHAJJICKHOCTh
U3YUYCHHBIX OPraHUYEeCKUX BEIIECTB MO HUX COCTaBY U CTPOCHUIO K
OMpeIeIEHHOMY KJacCy/TpyIme COeIUHEHUHN (yriaeBOAOPOJIbl, KUCIOPOI U
a30TCOJIEPIKAIIINE COCTUHEHHS, BHICOKOMOJICKYJISIPHBIE COSIUHEHMUsI), aBaTh
UM Ha3BaHug 10 cucteMarndeckoir Homenkmarype (IUPAC), a Taxke
NPUBOJIUTh TPUBHUAIBHBIE HA3BAHUSl OTHAEIbHBIX OPraHUYECKUX BEIIECTB
(3TWSIeH, TPOMWIEH, AaleTWJIeH, JSTWICHTJUKOJb, TJULEPUH, (EHO,
dbopmanpaerua, aneTanabACTHA, MypaBbHHAs KHCJIOTa, YKCyCHas KHUCIOTAa,
OJICMHOBAsl KHCIIOTAa, CTEapWHOBAas KUCIIOTA, TIIFOKO3a, (PpyKTO3a, Kpaxma,
LEJUTI0NI03a, TIIUIMH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPENEIATh BUIbI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUAX (OJUHAPHBIE U KPaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHHUSI TEOPUH CTPOCHHUS
opranndeckux BemiecTB A. M. BbytnepoBa miis oOBbsICHEHHS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOECHUS; 3aKOH COXPAHEHHS MAaCChI
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE,
duznueckre 1 XMMUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTEIICH Pa3IMUHbIX
KJIACCOB OPraHWYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, PONUJIEH, AllCTUIICH,
OyraaueHn-1,3, MeTUIOyTaaueH-1,3, OeH3011, METAHOJI, JTaHOIL,
ATUJICHTJINKOJb, TJIMIEPUH, (EHOJ, alleTalbAeTu], MypaBbHHAs M YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmaj, UEeJUII0I03a, AaMUHOYKCYCHas KHUCJIOTa),
WUIIOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXAY HUMH YpPaBHEHUSIMH
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUU C HUCIIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTepu30BaTh HUCTOYHUKHU
YTIEBOJAOPOTHOTO ChIphs (HE(PTh, TMPHUPOIHBIA Ta3, yrojib), CHOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUKCICHHUS MO XUMUYECKHM
ypaBHEHHSIM (Macchl, OOBEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WU
MPOIYKTa PEAKIMH TIO0 M3BECTHBIM Macce, 00BhEMY, KOJWYECTBY OJIHOTO W3
HCXOJIHBIX BEILECTB WU MPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHCTEMOW 3HAHHWK 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHMUS, WCIOJB3YEMbIX B XHUMUHU NPU H3YYCHUH
BEIECTB W XMUMUYECKUX SBICHUHN (HAOMIOIeHNE, H3MEpPEHUE, dKCIIEPUMEHT,
MOJICIUPOBAHUE), HCMOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATUST PEIICHUI B KOHKPETHBIX >KU3HEHHBIX CHUTYalMSIX, CBA3AHHBIX C
BEIIECTBAMU U UX IPUMEHECHUEM;



c(OPMHPOBAHHOCTh YMEHUM COOJIIONATh MpaBUJa  MOJIb30BAHMS
XUMHYECKOM MOCY0i M Ja00paTOpHBIM O0OpPYIOBAHHMEM, A TaKXKe MpaBHUiIa
oOpamieHusi C BEUIECTBAMHU B COOTBETCTBMM C HHCTPYKIUSMHU IO
BBINIOJTHEHHUIO JJAOOPATOPHBIX XUMUYECKHUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBIMOJIHATH XUMHYECKHIA
AKCIIEPUMEHT (IPEBpAILEHUsI OPraHWYeCKUX BEIIECTB INpPU HarpeBaHUH,
MOJIyYeHHE OSTUJICHA U HU3YYEHHE €ro CBOICTB, KauyeCTBEHHbIE pEaKIUU
OpraHMYecKUX BELIECTB, J€HATypalus OEJIKOB IpPH HArpeBaHUH, I[BETHHIE
peakuuu OeNKOB) B COOTBETCTBHUM C MpaBUJIaMU TEXHMKH 0€30MacHOCTU MPHU
oOpalleH’y ¢ BEUIECTBaMU U J1Ja0OpAaTOPHBIM 000pPYAOBAHHEM, MPEICTABIAThH
pe3ysbTaThl XMMHUYECKOrO S3KCIEpUMEHTa B (OpMe 3alucH ypaBHEHUH
COOTBETCTBYIOIIMX pEaKUUid M (POpMYIHpPOBATH BBIBOJBI HA OCHOBE ATHX
pE3yNIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUU KPUTHYECKH AHATU3UPOBATH XUMHUYECKYIO
UH(pOpPMALIHIO, TMOJYYaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (CpelacTBa MaccOBOM
uHpopmanuu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh YMEHUN COONIOJATh TMpaBWiIa JKOJOTUYECKHU
[[eJIeCO00pa3HOro MOBEJAEHUSI B OBITY M TPYAOBOW JESATENBHOCTU B LEJAX
COXPaHCHHS CBOCTO 310POBbSL M  OKPYHKAIOWICH MPUPOAHOH  CPelsl,
OCO3HaBaTh OMACHOCTh BO3ACHCTBUSA Ha KUBBIE OPraHU3MBbI ONpPECIEHHBIX
OpraHMYecKUX BEIIeCTB, MOHMMAasl cMmbich mokaszarens [IJIK, moscuste nHa
npuMepax CcrnocoObl YMEHBIIEHHUS M TMPEJOTBPAIEHUS HX BPEIHOTO
BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKa;

JUIsE  00y4arouIuxcsi ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI:
yMEHHE MNPUMEHSTh 3HAHHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IO3HAHUS
BELIECTB U XUMHUYECKHUX SBJICHUH;

IUI CJENbIX U CHA0OBUIAMIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHY0 cucTteMy o6Oo3HaueHuit JI. bBpaitng npna  3anucu
XUMHUYECKUX (POopMyI.

11 KIIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca «OO0Ias u HeopraHudecKas
XUMUS» OTPAKAIOT:

cq)opMI/IpOBaHHOCTL NPCICTaBICHUHA: O XHMHYECKOH COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa, POJIM XUMHUU B TO3HAHUM SIBJICHUU
npupoabl, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIPHOW TPAaMOTHOCTH, HEOOXOMUMOM I PEIICHUs MPAKTHYECKUX
3a/1a9 M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO H
MPUPOJTHOM CpelIE;

BJIAJICHUE CHUCTEMOM XMMHYECKUX 3HAHUK, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraIONIUe MOHATUSA (XUMUYECKUI 3JIEMEHT, aTOM, U30ToI, S-, P-, d-
AJICKTPOHHBIC OpOWUTAIM aTOMOB, MOH, MOJICKYyJIa, MOJIb, MOJSPHBIN 00BEM,
BAJIEHTHOCTb, A3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCJICHHS, XUMHYECKas

CBSI3b (xoBaneHTHas, VOHHAA, METAJUINYECKAs, BOJIOPOJIHASA),
KpPUCTAJUIMYECKasl PEIETKa, TUIIBI XUMHYECKMX PEaklHil, pacTBOD,
3JEKTPOJIUTHI, HEAJICKTPOJIUTHI, ANEKTPOJIUTHYECKAS JACCOLALHNS,

OKHCJIMTENb, BOCCTAHOBUTEN b, CKOPOCTh XMMUYECKON PEAaKIINHU, XUMUYECKOE
PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpPHUS FIEKTPOJIUTHUYECKON THCCOLMALINHY,
nepuoanuecknii 3axkoH JI. WM. MenaeneeBa, 3aKOH COXpAaHEHHS MAacChl
BEIIECTB, 3aKOH COXPAHEHHS W IMPEBPALICHUS JHEPrUU MPU XUMHUYECKUX
peaKkIusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITOHUMAaHUs IPUYUHHOCTH U



CUCTEMHOCTH XHMHYECKUX SBJIICHUW, (PAKTOJIOTMYECKUE CBEACHUS O
CBOICTBax, COCTaBe, MOJTYYEHUU U O€30aCHOM HMCHOJIb30BaHUH BAXKHEUILNX
HEOPraHWYECKUX BEIIECTB B ObITY U MPAKTHUECKON JEATEIbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh ~YMEHUH BBIBIATH  XapAaKTEpHbIE IPHU3HAKU
IOHATHN, YCTAaHABIMBATh UX B3aHUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIINE
MIOHATHSA MPU ONMCAHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHUPOBAHHOCTh YMEHHUM HCIOIB30BATh XMUMHYECKYI0 CHUMBOJIMKY
JUIsL COCTaBieHHUs (OpPMyJl BEUIECTB M YpPaBHEHUH XMMHUYECKHX DPEaKlui,
cuctematnueckytro Homenkiatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTZCNBHBIX HEOPraHMYCCKUX BEIICCTB (yrapHbIl ras, YITICKHCIbIL Tas,
aMMHMaK, ram€Has W3BECTb, HETalml€Has W3BECTb, MUTHEBAS CONA, NMHUPUT U
apyrie);

c(OpPMHUPOBAHHOCTh YMEHUW OINpEAeNsITh BaJE€HTHOCTh U CTENEHb
OKHUCJIEHNS XUMHUYECKUX AJIIEMEHTOB B COCIMHEHUSAX PA3IUYHOIO COCTaBa, BUJ
XUMHYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METaJIMYecKas, BOJOPOAHAs) B
COEIMHEHUAX, THUIl KPUCTAJUIMYECKOM PEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas, MOJEKyJigpHas, HMOHHAs, METaJUNIMYecKas), XapakTep Ccpeabl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUM;

cOpPMHPOBAHHOCTh ~ yYMEHHMH  yCTaHaBIMBAaTh  NPHUHAJIEKHOCTD
HEOpPraHMYEeCKUX BEIIECTB MO MX COCTaBY K OMpeAesiEHHOMY Kiaccy/rpymre
COCIMHEHUN (MPOCThIE BEIIECTBA — METAIBI M HEMETasUlbl, OKCHJIBI,
OCHOBaHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHUH paCKphIBaTh CMBICI MEPUOIUYECKOTO
3akoHa [[. 1. MeHneneeBa U IEMOHCTPUPOBATH €TI0 CHUCTEMATU3HPYIOLIYIO,
OOBSCHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKINY;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3JIeMEHTOB 1-4 mepuonos llepnoanueckoil cucteMsl
xumuueckux anemenToB /. M. MeHneneeBa, UCIONB3ys MOHATUS «S-, P-, d-
AJIEKTPOHHBIE  OpPOUTANIN»,  «IHEPreTUYECKUe  YPOBHHU»,  OOBACHATH
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKHX DJJEMEHTOB M HUX
COEIMHEHHUH 110 IieproAam u rpynnam llepuoaudeckoil CUCTEMBI XUMUYECKHAX
anemenToB 1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepu3oBaTh (OMUCHIBATh) OOIIME
XMMHYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
[IOJITBEPKIATH CYILIECTBOBAaHHE TE€HETUYECKOU CBSI3U MEXAY
HEOPraHMYECKUMU BEUIECTBAMHU C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHUS KIacCCU(PHUIMPOBATh XUMHUECKUE PEAKLIUU
[0 pa3INYHbIM INpHU3HAKaM (YUCIYy U COCTaBy pEarupyrollux BELIECTB,
TETIOBOMY 3 PeKTy peakunu, U3MEHEHHIO CTENICHEN OKUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH peaKIuy, YIacTHIO KaTalnu3aTopa);

chOpPMHPOBAHHOCTh ~ YMEHHUW  COCTaBISATh  ypPaBHEHHS  PEaKIHH
PaA3JIMYHBIX THUIIOB, IOJHBIE U COKPAIIEHHBIE YPAaBHEHUsA PEAKLMK MOHHOTO
oOMeHa, YUUThIBasl YCIOBHUS, IPU KOTOPHIX 3TH PEaKLUU UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN TNPOBOJUTH PEAKIUH, MOJATBEPKIAIOIINE
KA4EeCTBEHHBIN COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM IIyTEM HWOHBI, MPUCYTCTBYIOIIME B BOAHBIX pPAacTBOpax
HEOPTraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAaKUUHA TOCPEICTBOM COCTAaBJICHUS JJIEKTPOHHOTO
OamaHca dTUX peaKIuii;

c()OPMHPOBAHHOCTh YMEHHMH OOBSCHATH 3aBUCHUMOCTb CKOPOCTH
XUMHYECKOM pPEaKUUyu OT pa3InyHbIX (AKTOPOB; XapakTep CMELICHUs



XUMHUYECKOTO PpABHOBECHS B 3aBUCUMOCTH OT BHEIIHErO0 BO3JCHCTBUS
(npunnun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUUYECKHUE MPOIECCHI,
JeXalue B OCHOBE MPOMBIIIICHHOTO MOJTYyYEeHHUSI CEPHOM KUCIOThI, aMMHUaKa,
a Takxe c(hOPMUPOBAHHOCTH MPECTABICHUN 00 OOIIUX HAYYHBIX MPUHIIUIAX
1 SKOJIOTUUECKUX MPoOIeMax XMMUYECKOTO TPOU3BOJICTBRA;

c(hOopMUPOBAHHOCTH yMEHUM MPOBOJIUTH BBIYUCIICHUS c
WCIIOJIb30BAaHUEM TIOHSTHUSI «MaccoBas [IOJIsl BEIIeCTBA B  PacTBOpE»,
00BEMHBIX OTHOIIEHUN Ta30B MPU XUMUUYECKUX PEaKIUSIX, MacChl BEIECTBA
i 00bEMa ra3oB O U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCe WU 00BEMY
OJIHOTO U3 YYaCTBYIOLIMX B PEAKIMHU BELIECTB, TEIUIOBOTO 3 deKTa peakuuu
Ha OCHOBE 3aKOHOB COXpPaHEHMS MacChl BEIIECTB, IMpEBpallCHUs U
COXpaHEHHUs YHEPTUH;

c(OpPMHPOBAHHOCTh YMEHUM  COONIIONATh TMpaBUia  MOJb30BAHMS
XUMHYECKOW MOCY0i U 1abopaTopHbIM 00OPY/IOBAaHHUEM, a TAKXKe IMpaBuia
oOpaieHusi C BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIUAMH TIO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB,;

c(hOpMUPOBAHHOCTh YMEHUU TUIAHUPOBATh M BBIMNOIHATH XUMUYECKUUN
HKCIIEPUMEHT  (pa3fio)KeHHe TMEepOKCHIa BOAOpPOJa B  MPUCYTCTBUHU
KaTajau3aTropa, OIpeAesieHue Cpeabl pPacTBOPOB BEHIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO MHAMKATOPA, BIUSHUE Pa3IUYHBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEeaKIUU, PeaKIIMi HOHHOTO 0OMEHAa, KAYEeCTBEHHbBIC PEeaKIui Ha
cynbdar-, KapOoHAT- M XJIOPUA-aHUOHBI, HAa KAaTHUOH aMMOHHS, pPEIICHUE
AKCIIEPUMEHTANBHBIX 3a1ady mno Temam «Mertamisl» u «Hemetamis»y) B
COOTBETCTBUM C TMPaBWIAMH TEXHUKUA OE€30MaCHOCTH MPU OOpAIICHUH C
BEIIECTBAMHU U JIA0OPATOPHBIM OO0OpPYAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO IKCIIEpUMEHTa B (pOpMeE 3aMMCH YpaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATh BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIU3UPOBATH XUMHUYECKYIO
UHGOpPMAIIHMIO, TOJYYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpEeICTBAa MacCOBOM
KOMMYHHKaUnu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHUH COONIOJATh TMpaBWIa IKOJOTHUYECKHU
IEJIeCO00pa3HOro TMOBEJEHUSI B OBITY M TPYAOBOW JECSATEIHHOCTA B LETSAX
COXpaHEHMsSI CBOEr0 3JI0POBbS U OKPYXKAWOIIEH MTPUPOJHONH Cpenbl,
OCO3HABaTh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX
BEIIECTB, MOHMUMas cMbIca Tokaszarens [IJIK, modcHAT, Ha mnpumepax
CIocOOBl YMEHBIIEHUS W TPEIOTBPAIICHUS HX BPETHOTO BO3JICHCTBUS Ha
OpraHu3M YEJIOBEKA;

JUIsE  00yYaronuxcsi ¢ OTPAaHWYCHHBIMH BO3MOKHOCTSIMU 37IOPOBBSI:
YMEHUE TPUMEHITh 3HAHUSA OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKHUX SABICHUMN;

JUTSL CIIETIBIX W CJIA0OBUASIIMX OOYYAIONIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 CcucTeMy oOo3HaueHuid JI. bBpaims mis  3anucm
XUMHAYECKUX dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (HM(POBbIE)
pa3iejioB U TEM KonTpoabueie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChI
NporpamMmmsbl padoTbI padoThI
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH
[Ipenmer
OPraHNu4ecKou
xumun. Teopus
L | e 5P 5 BuGmorexa LIOK
' P https://m.edso0.ru/7f41837c
OpPraHHYECKUX
coequHeHu A. M.
Bbyrneposa
Hroro mo pazgeny 3
Pa3znen 2. YriieBoaopoanl
IIpe
21 IJ)IGI;ZHB:B: _— 5 bu6moreka [IOK
' T HOPOA https://m.edsoo.ru/7f41837c
aJIKaHbI
Henpenenbaeie
JIEBOOPOIbI:
29 iKeHL;H poa 6 1 bu6mmoreka [IOK
' ’ https://m.edsoo.ru/7f41837c
aJIKaJINCHBI,
AJIKHHBI
23 ApomMarnyeckue 5 bubnuorexa LIOK
' YTJIEBOI0POIbI https://m.edso00.ru/7f41837c
24 IIpuponnsie 3 1 bubnuorexa [IOK
' HCTOYHHUKHU https://m.edsoo.ru/7f41837c
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YTIICBOJOPOJIOB H
uX nepepadoTka

Hroro no pazneny

13

Pa3znen 3. Kuciopojaconep:xaiiue opranu4eckue coeuHeHHsI

bu6mmoreka [IOK
3.1 Crmpter. DexHon 3 https://m.edso0.ru/7f41837¢c
AJperuanl.
30 Kapb6oHoBsie 7 bubnuoreka [JOK
' KUCJIOTEL. https://m.edsoo.ru/7f41837c
CrnosxHble 3¢upsbl
bu6mmoreka [IOK
3.3 YIIeBonE! 3 2 https://m.edsoo.ru/7f41837c
Hroro no pazneny 13

Pasznen 4. A3oTcoaepxamm

€ OPraHn4eCKue COCAMHECHUSA

AMUHBL
4.1 AMUHOKHUCIIOTEL 3 bubmnuoreka IIOK
https://m.edsoo.ru/7f41837c
benxu
Hroro mo pazgeny 3

Paszgea S. BoicokomMoJiekyJIipHbIe COCAUHECHUS

51 [ImacTMacchr. 5 bubnuorexa [JOK
' Kayuyku. BosokHa https://m.edsoo.ru/7f41837c
Uroro no pazgeny 2
OBILIEE KOJIMYECTBO
YACOB I10 34 3

I[TPOTPAMME
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11 KVIACC

HaumenoBanue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LH(PPOBbIE)
pa3ie/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Beero o0pa3oBaTejibHbIE PeCypChl
nporpamMmbl padoThI padoTsI
Paszgea 1. Teopernueckne 0OCHOBbI XMMUM
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH U
11 [Tepnognueckas 3 bubnuoreka [JOK
' cucreMa https://m.edsoo.ru/7f41837c
XUMHUYECKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
bu6moreka [IOK
12 Muorootpasne 4 https://m.edsoo.ru/7f41837c
BEILIECTB
13 XuMudeckue 6 1 bubnuorexa [JOK
' peaknuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
bubmuoreka [JOK
21 Meranet 6 1 https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
2:2 Hemerantet 9 1 https://m.edsoo.ru/7f41837¢c
C
2.3 H::)[ 3II:aHI/I‘IeCKI/IX u 2 bubmmorexa [JOK
' p https://m.edsoo.ru/7f41837c
OpPraHUYECKUX
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BCIICCTB

Hroro no pazneny 17
Paznea 3. XumMusd H :KM3HL
bu6moreka [IOK
3.1 XHMHA 1 KH3HE 4 https://m.edsoo.ru/7f41837¢c
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41837c

IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIIACC
KoaudecTBO 4acoB DJIeKTPOHHBbIE
Ne | rena ypoka Kontpoan | Ipakruyec | Hara uupposbIe
n/n Bceero | HbIE KHe U3y4YeHus o0pa3oBartejibHbIE
padoThI padoThI pecypchl
[IpenMer opraHnYecKOr XUMUH, €€ bubnuotexa [JOK
1 4.09.202
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 1 0 0 04.09.2025 https://m.edsoo.ru/7f41837c
Teopust CTpoeHHS OpraHUIECKHX
. . bubnuotexa [JOK
2 coenmuHeHnit A. M. BytiiepoBa, €€ 0CHOBHBIE 1 0 0 11.09.2025 httos://m.eds0o.ru/7f41837¢
MIOJIOKECHHS
[IpencraBnenue o Kinaccupuxanuu
oprannveckux BemiectB. Homenkiarypa bubnuoreka [JOK
3 (cucTeMaTndeckas) ¥ TPHBHAIBHBIC 1 0 0 18.09.2025 https://m.edsoo.ru/7f41837c
Ha3BaHMs OPraHUYECKUX BEILIECTB
AJIKaHBI: COCTaB U CTPOCHHUE, bubnuoreka [JOK
4 TOMOJIOTHYECKHUH PsjT 1 0 0 25.09.2025 https://m.edsoo.ru/7f41837c
Mertan u 3TaH — npocTeuIre bubnuoreka [JOK
S [IPEICTABUTENN AIKAHOB 1 0 0 02.10.2025 https://m.edsoo.ru/7f41837c
) . bubnuoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0 16.10.2025 httos://m.edsoo.ru/7f41837¢
OTuUiEH U NIPONWIEH — IPOCTENIINe bubnuorexa LIOK
! MPEJICTABUTENN AITKCHOB 1 0 0 23.10.2025 https://m.edsoo.ru/7f41837c
8 ITpaktuyeckas pabora Ne 1. (iHOJ'Iy[IeHI/Ie 1 0 1 30.10.2025 BI/I6J'.II/IOTeI(a [HOK
OTUJIEHA U U3YYEHHUE €ro CBONCTBY https://m.edsoo.ru/7f41837c
9 Anxanuensl. byraguen-1,3 n 1 0 0 06.11.2025 bubnuorexa [IOK

MeTunoyraauen-1,3. [lonyyenue

https://m.edsoo.ru/7f41837¢c
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CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHH,

. bubnuorexa [JOK
10 FOMOJIOUrHtIeUCKHH psin. AleTHiIeH — 13.11.2025 https://m.edsoo.ru/7f41837¢
MPOCTEHIIIHIA TPEICTABUTENb AJTKHHOB
Beruncnenus 1o ypaBHEHUIO XUMHYECKOU bubnuoreka [JOK
11 27.11.202
peakuuu 025 https://m.edsoo.ru/7f41837¢
ApeHbl: 6eH301 ¥ ToryoJ. TOKCHYHOCTh bubnuoreka [JOK
12 apeHOB 04.12.2025 https://m.edsoo.ru/7f41837c
['eneTnueckas cBs3b yrieBOI0POIOB, bubnuorexa [JOK
13 11.12.2025
MPUHAJISKAINX K Pa3IMYHBIM KJIaccam https://m.edsoo.ru/7f41837c
[TpupoiHBIE UCTOYHUKH YTJIEBOIOPOJIOB:
N bu6mmorekxa [IOK
14 MIPUPOIHBIN ra3 u l'IOl'IyTHBI"e He(TAHBIE 18.12.2025 https://m.edsoo.ru/7f41837¢
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB:
N bu6moreka [IOK
15 MIPUPOJIHBIN a3 U l'IOI'IyTHBI"e He(TAHbBIC 25.12.2025 https://m.edsoo.ru/7f41837¢
ra3bl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu
KonTtposnbHas padoTa no pasaerny bubnuorexa [JOK
16 «YTIEBOIOPOIBI» 15.01.2026 https://m.edsoo.ru/7f41837c
17 [IpenenbHble OJTHOATOMHBIEC CIIUPTHI: 22 01.2026 bubnuorexa [JOK
METaHOJI U 3TaHoJ. BomopoaHas cBs3b https://m.edsoo.ru/7f41837c
MHOTr0aTOMHBIE CIIUPTHI: ATHJICHIITMKOJIb U bubnuoreka [JOK
18 TJIALEPUH 29.01.2026 https://m.edsoo.ru/7f41837¢c
@DeHo: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHE U bubnuoreka [JOK
19 . 05.02.2026
XUMHYECKHE CBONCTBA, IPUMEHEHHUE https://m.edsoo.ru/7f41837c
Anpnerunasl: GopManabaeTua U bu6mmoreka [JOK
20 areTanbIerua. AeTod 12.02.2026 https://m.edsoo.ru/7f41837c
21 OnHOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE 19.02.2026 bubnuoreka [IOK

KHCJIOTBL: MypaBbUHAA U YKCYCHAs

https://m.edsoo.ru/7f41837¢c
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[Tpaktuyeckas padora Ne 2. «CBoiicTBa

bu6mmoreka [IOK

22 .03.202
pacTBOpa YKCYCHOM KHCIIOTBI» 05.03.2026 https://m.edsoo0.ru/7f41837c
CreapuHOBasI U OJICMHOBAS KUCJIOTHI, KaK
bu6mmoreka [{OK
23 MIPEICTAaBUTENH BBICIIMX KapOOHOBBIX 12.03.2026 https://m.edsoo.ru/7f41837¢
KHCIIOT
24 Mpbina Kak conu BLICHH/IZ( KapOOHOBBIX 19.03.2026 bubnuotexa [JOK
KHCJIOT, NX MOOIIIEE ICHCTBHE https://m.edsoo.ru/7f41837¢c
CrnosxHbie 3(hUpBI KaK MPOU3BO/IHBIC
bu6moreka [IOK
25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX 26.03.2026 httos://m.edsoo.ru/7fA1837¢
3¢upos
Kupsl: runponns, IpuMeHEHHE, bubnuoreka [IOK
26 OnoJIoTHYECKast POJIb KHUPOB 02.04.2026 https://m.edsoo.ru/7f41837c
VYrneBopl: cocTaB, KiIacCHPUKAIMS.
. ) bubnuorexa [JOK
27 Baxxneiimme npeacTaBuTEN: TIOKO03a, 16.04.2026 https://m.edsoo.ru/7f41837¢
bpykTo3a, caxapo3a
Kpaxman u nemirono3a Kak npupoHbIe bubnuoreka [IOK
28 MOJIUMEPBI 23.04.2026 https://m.edsoo.ru/7f41837c
KounTtponsHas pabota no paszaeny
29 «Kucnopoacoaepkaiiyue opraHu4ecKue 30.04.2026 bubnuoreka [JOK
coeMHEHU/ Beepoccuiickas mpoBepoyHast T https://m.edsoo.ru/7f41837c
pabota
OO01as XapakTepUCTUKa a30TCOAePIKALINX
30 OPraHUYECKUX COCTUHCHHH / 07.05.2026 Bubmzorexa HOK
8 RS https://m.edsoo.ru/7f41837c
Bcepoccuiickast mpoBepouHas paboTa
) bu6mmoreka [JOK
31 AMUHBI: METHJIAMUH U aHUJIUH 14.05.2026 httos://m.edsoo.ru/7f41837¢
AMUHOKHUCIIOTHI KaK aM(OTepHbIE
32 OpPraHUYECKUE COECTUHEHUS, UX 21.05.2026 Bubmzorexa HHOK

ouosiornyeckoe 3Hauenue. [lenrunpl. benku

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KaK TPUPOJIHBIE BBICOKOMOJICKYIISPHBIE
COCTUHCHMS
OCHOBHBIE TIOHSATHS XUMHUHU bu6mmoreka [IOK
28.05.202
33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1 0 0 8.05.2026 https://m.edsoo.ru/7f41837c
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEK nls:[[ HBIX COCIUHCHUI 1 0 0 28.05.2026 bubmmorera [JOK
AP A ' RS https://m.edsoo.ru/7f41837c
[TnacTmacchel, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
I[TPOT'PAMME
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
N ypoka Koutpoan | INpaxtnuec | [ara uudposkie
n/n Bcero | HBIE KHe u3yyeHusi | oOpa3oBaTejbHbIE
padoThbI padoThbI pecypchbl
1 XUMUYECKUH 71EMEHT. ATOM. DJIEKTPOHHAS 1 bubnuoreka [JOK
KOH(uUryparus aToMoB https://m.edsoo.ru/7f41837c
Ilepuoanueckuit 3akoH u [lepuoanueckas
5 chCcTEMa XUMHUYECKUX 35ieMeHToB /1. M. 1 bubmuoreka [JOK
MenneneeBa, X CBSI3b C COBPEMEHHOM https://m.edsoo.ru/7f41837c
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
3 XUMHUUYECKUX AJIEMEHTOB M UX COCIMHEHUM 110 1 bubmuoreka [JOK

IpylIaM U nepuogam. 3HaueHue
MIEPUOINYECKOT0 3aKOHA U CUCTEMBI

https://m.edsoo.ru/7f41837¢c
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xuMmudeckux aneMmeHToB .M. Menieneena B
Pa3BUTUHU HAYKU

Crpoenue BeriecTBa. XUMUYECKasi CBS3b, €€

4 BHIBI, MEXAaHU3MEI 00pPa30BaHUsI KOBAJIEHTHOMN bubmorexa [JOK
’ p https://m.edsoo.ru/7f41837c
cBs3u. BogopoaHas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.

5 Crenenb okucaeHus. BemecrBa bu6moteka [IOK
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO https://m.edsoo0.ru/7f41837c
CTPOCHHS
[TonsTue o gucnepcHeIX cucteMax. McTUHHBIE

6 Y KOJUTOUTHBIE aETBO bl. MaccoBast 1o1st bubmorexa HOK

p Pl https://m.edsoo.ru/7f41837c
BEIIlECTBA B pacTBOpE
Knaccudukanus 1 HOMEHKIaTypa

7 HEOpraHWYeCKuX coeqnHeHui. ['eneTndeckas bubnuoreka [IOK
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3JIMYHbBIX https://m.edsoo.ru/7f41837c
KJIaCCOB
Knaccudukanus XuMu4ecKux peakiui B
HEOPraHNUYeCKON M OPraHu4eCKOl XUMHH.

8 3a1<<I))H COXpaHeHUs MI;CCBI BELIECTB; 3aKOH bubmorera [JOK

P ’ https://m.edsoo.ru/7f41837c
COXPaHEHHUS U IPEBpaICHUs SHEPTUU TIPU
XUMHYECKUX PEaKIHIX
Ckopoctb peakiui. OOpaTuMble peakiuu. bubnuoreka [JOK

9
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/7f41837c
[TpakTrueckas padota Ne 1. «BnustHue

10 ;;J'II/ILIHHX cpaIfTo OB Ha CKOPOCTb bubmmorexa [JOK
P . p p https://m.edsoo.ru/7f41837c
XUMUYECKON PEaKum»

DnektponuTrdeckas auccounanus. [lonstue o
P bu6mmoreka [JOK
11 BOJIOpoIHOM Tokazarene (pH) pactBopa.

Peakuuu nonsoro oomena. ['maponus

https://m.edsoo.ru/7f41837¢c
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OpPraHu4eCKruXx U HCOPTraHNYCCKUX BCIICCTB

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

bu6mmoreka [{OK

12 [ToHsaTHE 00 3JEKTPOIM3E PACILIABOB H
N P P https://m.edsoo.ru/7f41837c
pacTBOPOB cojieit
13 KonTponsHas paborta no paszaeny bubnuoreka [JOK
«Teoperndeckre OCHOBbI XUMHUU» https://m.edsoo0.ru/7f41837c
Mertael, ux noJsioxxenne B [leproanueckoi
CHCTEME XMMHYECKHUX dJIeMeHToB J[. U.
A bu6moreka [IOK
14 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
. https://m.edsoo.ru/7f41837¢
atomoB. O0mue pu3snIecKkue CBONCTBA
METaJJIOB
CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif bubnuorexa [JOK
15 .
HanpsHKEHU METaioB https://m.edsoo.ru/7f41837c
XuMHYECKHE CBOMCTBA BAXKHEHIITNX METAJIJIOB
16 (HaTpWiA, KWK, KAJIBIIMA, MarHUH Bubmaorera [IOK
PHH, . ’ . ’ https://m.edsoo.ru/7f41837c
ATIOMUHHK) U UX COCTMHECHUM
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX bubnuoreka [JOK
COEIUHEHUN https://m.edsoo.ru/7f41837c
18 XUMHYECKHE CBOMCTBA IIMHKA, KeJie3a U UX bubnuorexa [JOK
COEUHEHUN https://m.edsoo.ru/7f41837c
[IpakTuueckas padora Ne 2. "Pemenue
19 3KI::r[e I/IMCHTaJ'Ir;HBIX 3a/1a4 [0 TeMe bubmnorexa [IOK
P " https://m.edsoo.ru/7f41837c
«MeTamib
Hemerannsl, ux nonoxenue B Ilepuoauyueckoit
20 CHCTEME XMMHUYECKHX BJIeMeHTOBpI[ Iill bubmorexa LIOK
T https://m.edsoo.ru/7f41837¢
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
21 du3nyeckue CBOMCTBA HEMETAILIIOB. bu6mmoreka [JOK

Annotponusi HEMETauIoB (Ha IpUMeEpe

https://m.edsoo.ru/7f41837¢c
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KHCIIOpoJia, cepsl, (hochopa u yriaepoaa)

29 XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX bubnuotexa [JOK
COCIMHEHU N https://m.edsoo.ru/7f41837c
23 XUMHYECKUE CBOMCTBA a30Ta, (pochopa u ux bubnuotexa [JOK
COETMHEHU N https://m.edsoo.ru/7f41837c
24 XHUMHUYECKUE CBOMCTBA yriaepoaa, KpEMHUS U bubnuorexa [JOK
UX COCIMHEHHUU https://m.edsoo.ru/7f41837c
o5 [IprMeHeHne Ba)XKHEMIINX HEMETAIUIOB U UX bubnuoreka [IOK
COEIMHEHU N https://m.edsoo.ru/7f41837c
O0006111eH1E ¥ CHCTEMATH3AIUs 3HAHUN 110
26 teme «Hemerannsny. BeraucieHus mo bu6moreka [IOK
YpPaBHEHUSM XUMUYECKHX PEAKIUN U https://m.edsoo0.ru/7f41837c
TEPMOXUMHUYECKHE PACUETHI
[IpakTueckas padota Ne 3. «Pemenue
27 31<Iz:ne I/IMeHTaJ'II;HBIX 3a7a4 1o TemMe bubmorexa HOK
" P " s https://m.edsoo.ru/7f41837c
Hemeramns"»
28 KonTtponbHas padoTa no teMam «MeTayuibl» 1 bubnuoreka [JOK
«Hemeramnb» https://m.edso0.ru/7f41837c
29 Heoprannueckue u opraHu4ecKue KUCIOTHI. bubnuoreka [JOK
Heopranuueckue u opraHu4eckre OCHOBaHUS https://m.edso0.ru/7f41837c
AmboTepHbIe HEOpraHU4eCKHUe U
30 opranuueckue coenunenus. ['enernueckas bubnunoreka [JOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX https://m.edsoo.ru/7f41837c
BEILIECTB
Ponp xumun B oGecrieueHu 3KOJIOTHIECKOH,
31 SHEPreTHUECKON U MUIIEBOI 0€30MTaCHOCTH bubmorexa HOK
p - ’ https://m.edsoo.ru/7f41837c
Pa3BUTUU MEUITHBI
32 [IpencraBnenus 06 oOMUX HAYIHBIX bubnuorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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MPUHIUITAX TPOMBIILIEHHOTO TOJYYEHUS
BaKHEHUIIINX BEIIECTB

https://m.edsoo.ru/7f41837¢c

33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1 bubmroreka LIOK
https.//m.edsoo.ru/7f41837c
34 XUMUS U 30pOBBE YEIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIposepsiemble MpeIMeTHbIE Pe3YJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
CpeHero ooIero oopa3oBaHust

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJACTABICHUNA O XHMHUYECKOW COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIA XUMUH B TTIO3HAHHUH SIBJICHUW MPUPOJIBI, B POPMUPOBAHUN MBITIUICHUS U KYIBTYPBl TUIHOCTH,
e€ (QyHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOJMUMOM ISl PEIICHUs MPAKTUYECKUX 3a7a4 U IKOJOTHUECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPUPOTHON Cpefie

1.2

Brnagenue cucreMoit XUMHUYECKUX 3HAHUHM, KOTOpask BKJIIOYAET: OCHOBOIIOJIAraloliye MoHATHS (MOJieKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBSA3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBIM  00BEM, YITIEpOIHBIA CKenleT, (PyHKUIMOHalbHAs TpYIMMa, paguKai, H30MEpUs, H30MEpHI,
TOMOJIOTHUECKUN PpsAll, TOMOJIOTH, YIJIEBOJOPOJAbI, KHUCIOPOJA- U a30TCOJAEp)KAlINe COCIUHEHHUS,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJIeBOIbI, JKUPHI, OCIKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHHS); TEOPUH U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOEHUSI OPraHHYECKUX
BeuiectB A.M. BytiepoBa), 3akOHOMEpHOCTH, CUMBOJIMYECKUH A3bIK XUMUU, (PaKTOJOTHYECKUE CBEICHUS
O CBOMCTBax, COCTaBe, IOJyYeHWU U O€30MaCHOM HCIIOJIb30BAHUM BAXKHEHIIMX HEOPraHUYEeCKHX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOH JEATEIHbHOCTH YEeTIOBEKa

1.3

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ BBIABJEATL  XapPaKTCPHBIC IIPU3HAKH HOHHTHﬁ, YCTaHaBJIMBATL HUX
B3aUMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYHOIIUME IIOHATHUA IIPU OIIMCAHUMU COCTaBad, CTPOCHUA U
npeBpameHHﬁ OPTraHUYCCKUX COCIUHEHUHN

1.4

c(hOpMHUPOBAHHOCTh YMEHUN HCIOIH30BATh XUMUYECKYIO CUMBOJIHMKY ISl COCTABIICHUSI MOJIEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEéHHOM) GOpMYT OPraHUYECKUX BEIIECTB U YPABHEHUN XUMHUUYECKUX
peakunii, U3roTaBIUBaTh MOJAEIN MOJIEKYJ OPTraHMYECKUX BEIIECTB JUIsl WILTIOCTPALMU UX XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOEHUS




1.5

ChopMHPOBaHHOCTh YMEHUI YCTAHABIMBATH MPUHAUIC)KHOCTh H3YUYCHHBIX OPraHUYECKUX BEIIECTB MO X
COCTaBY U CTPOCHHMIO K OIPEACIEHHOMY Kiaccy (Tpymie) COeAMHEHHH (YrieBOJOPOJbI, KHUCIOPOX H
a30TCOJICPIKAIIME COCAMHCHHUS, BBICOKOMOJICKYJISIDHBIC COCIMHEHUS), JaBaTh KM Ha3BaHHUsS 110
cucremarnueckoit Homenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh YMEHHMSI OINpPEAETATh BUJbl XUMUYECKOW CBSI3U B OPraHUYECKUX COEAMHEHUSX
(olMHApHBIE U KpaTHBIE)

1.6

CpopMHUPOBAHHOCTh YMEHHS MPUMEHSTDH: TOJOKEHHUSI TEOPUU CTPOCHHS OPraHUYECKUX BemiecTB A.M.
byrnepoBa nmnsi 0OBSACHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHHUS; 3aKOH
COXpPAHEHUS MacChl BEIIECTB

YTeBoA0pOIbI. Kucnopoaconepxarme u a30TCO/IepKaIINe OpTraHUYECKUE COEIUHEHHUS.
BricokoMoOIeKyIIpHBIE COSTUHEHUSI

2.1

ChopMUpOBaHHOCTh YMEHHI TPUBOJWTH TPHBHAIBHBIC HA3BaHHs OTICIBHBIX OPraHUYECKUX BEIICCTB
(3THIIEH, TIPONWIICH, aleTHJICH, STWICHTIIMKOJNb, TJIHIEPUH, (eHou, (opManbaerui, areranbIeTu,
MypaBbUHAsE KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTa, CTEApHHOBAs KHCJIOTA, TJIOKO3a,
(dbpyKTO32a, Kpaxmall, eJUTF0I03a, TITUIIH)

2.2

ChopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U XMMHYECKHE CBOMCTBA
TUNIUYHBIX [PEJICTABUTENICH pAa3IMYHBIX KJIACCOB OPraHMYECKHUX BellecTB (MeTaH, 3TaH, OJTUJICH,
IpONUJIeH, aleTwieH, OyranueH-1,3, merunOyranueH-1,3, OeH30i, METaHOJ, 3TaHOJ, ITUJICHIIIHUKOJIb,
rmnepuH, GeHos, aleTanblerul, MypaBbiuHas U YKCYCHas KHUCIJIOTHI, IJIFOKO3a, Kpaxmaj, IeJIIH03a,
AMUHOYKCYCHasl KHCIIOTa)

2.3

C(I)OpMI/IpOBaHHOCTb YMCHUA HIUIFOCTPpUPOBATDb TCHCTUYCCKYIO CBA3b MCKIAY TUIITNYHBIMHU
IMMPEACTABUTCIIAMU  PA3JIMUHBIX KJIACCOB OPraHNUYCCKUX BCIICCTB YPABHCHUAMU COOTBETCTBYHOIIUX
XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (I)OpMy.]'I

2.4

ChopMUpOBaHHOCTh YMEHMS XapaKTEPU30BaTh HCTOYHUKH YTJIEBOJIOPOJIHOTO ChIphs (HE(PTH, MPUPOAHBIHA
ras, yrojip), ciocoObl UX NepepabOTKH U MPAKTHUECKOE MPUMEHEHHE MPOIYKTOB NepepaboTKU

XUMHS U KU3Hb. PacuéTrl

3.1

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIaJeTh CHUCTEMOM 3HAHUM 00 OCHOBHBIX MCTOAAaX HAYYHOI'O IMO3HAHUA,




HCIIOJIb3YEMBIX B XMMHU IIPU HU3YUYCHHH BCHICCTB W XHUMHWYCCKUX SIBIICHHI (Ha6JHOI[€HI/Ie, HU3MEPCHUC,
OKCIICPUMCHT, MO[ICJII/IpOBaHI/IC), HCIIOJIB30BAaTh CUCTCMHBIC XUMHWYCCKHUEC 3HAHUA IJId NPUHATHUA pemeHHﬁ
B KOHKPCTHBIX JKU3HCHHBIX CUTYalluiaX, CBA3aHHbIX C BEICCTBAMUA N UX IPUMCHCHHUCM

3.2

CdhopmupoBaHHOCTH YMEHUH COOJIIOIATH MPaBUIIA MOJIb30BAHUS XUMHUYECKOH MOCYI0N M J1a00PaTOpHBIM
000pyIOBaHHEM, a TakK)Ke MpaBWiIa OOpaleHUsi C BEIIECTBAMHU B COOTBETCTBUHM C WHCTPYKIHMSIMHU IO
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIBITOB

3.3

ChopmupoBaHHOCTh yYMEHUHM IUIAHUPOBATH U BBINOJHATH XMUMHUYECKUH HKCHEPUMEHT (IIpeBpalCHUS
OPraHWYEeCKUX BEIECTB IPU HArpPEBAHWM, MOJYYEHHUE 3THUIICHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE
peaKkiuu OpraHn4yecKuX BEIECTB, JeHATypalus OelKOB MpH HarpeBaHUM, I[BETHbIE peakluu OelIKoB) B
COOTBETCTBUU C IMpaBWJIaMHU TE€XHUKH O€30MACHOCTH MpH OOpaIleHHH C BEIIeCTBAMU U JIaOOPaTOPHBIM
000py/I0BaHHEM; MPEJCTABISATh PE3yJbTaThl XMMHUECKOTO SKCIEpUMEHTa B (popMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX peakiuil U GopMyIHUpPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHHI MPOBOJUTH BBIUMCICHUS O XUMHUYECKHUM ypaBHEHHUSM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WM MPOAYKTOB PEaKLIHN)

3.5

ChopmupoBaHHOCTh YMEHHIM KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYI0 MH(OpPMAILNIO, TOTYyYaeMy U3
pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoM nH(opMalnu, cetb HTEepHET u Apyrue)

3.6

ChopmupoBaHHOCTh YMEHHIT COOIOIATH MTPaBUIIa SKOJIOTUYECKH 11€JIecO00pa3HOro MOBEACHUS B ObITY U
TPYAOBOW JAEATEIHHOCTU B ILIENSAX COXPAHEHUS CBOETO 3J0POBbSl U OKPYKAIOUIEH MPUPOTHOU Cpenbl,
OCO3HABaTh OMACHOCTh BO3JCHCTBUSA HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX OPraHUYECKHX BEIIECTB,
noHumasi cmbica nokazatens [IIK (mpeagensHO momycTUMOI KOHIEHTpAILMH), MOSACHATH Ha MpUMEpax
CrocoObl YMEHBIICHHS U MPEAOTBPALICHUS MX BPEIHOTO BO3JICHCTBHS HA OPraHU3M YeJIOBEeKa




1 KUIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouero oopa3oBaHus

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Branenue cucremoil XUMUYECKUX 3HAHUN, KOTOPasi BKIIIOYAET: OCHOBOMOJATAIOIINE TOHITUS (XUMUYECKUN
JJIEMEHT, aToOM, 3JIEKTPOHHAs 000Ji0YKa aroma, S-, p-, d-3JIeKTPOHHBIC OpOUTAIM aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTD, AJIEKTPOOTPHUIIATEIIbHOCTh, CTENEHb OKUCIEHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIpPHAsI Macca,
MOJSIDHBI ~ 00BEM, KpUCTAUIMYECKass pemeérka, THIOBl XAMHAYECKUX  PEakiuil  (OKUCIUTEIHHO-
BOCCTAHOBHTEIBHBIC, 3K30- M DHIOTCPMUUYECKHE, PEAKIMM HOHHOTO OOMEHa), pPacTBOp, OSJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAS JAUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOM
peakiuyi, XUMHUYECKOEC PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpUS DIICKTPOJMTHYECCKOW JAUCCOIMAIINH,
[Tepmommyeckuit 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHUSI MAcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN
SI3BIK XUMHH, (PAKTOJOTHICCKUE CBEJICHHS O CBOMCTBAX, COCTABE, MOJTYYCHUH B OS30TIaCHOM HCITOJIb30BAHUH
BOKHEUIINX HEOPTAaHWUUYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN NEATEIHLHOCTH YeJI0OBEeKa

1.2

ChopmMupoBaHHOCTh YMEHUN BBIABISATH XapaKTEpHbIE MPU3HAKKM M B3aUMOCBSI3b W3YYEHHBIX MOHSTHI,
IPUMEHSITh COOTBETCTBYIOIINE MOHATHS MPHU OMKUCAHUU CTPOCHHSI U CBOMCTB HEOPraHMUYECKUX BEILECTB U
UX MPEBpallleHU; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHSITUSIMU M TIPEJICTABICHUAMHU JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnagenue OCHOBHBIMH METOHaMU HAaY4YHOT'O TTIO3HAaHHUA BCIICCTB U XUMHYCCKUX SIBJICHHUI (Ha6J'IIOI[eHI/Ie,
HN3MCPCHUC, SKCIICPUMCHT, MO,Z[GJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeaAcsiTb BAJICHTHOCTb U CTCIICHb OKHUCICHUA XUMHUYCCKUX JJICMCHTOB B
COCAMHCHUAX PAa3JIMIHOTO COCTaBa, BU]J XHUMHYECKON CBS3U (KOB&J’ICHTH&H, HOHHAas1, MCTaJlJIM4YCCKasd,
BO,Z[OpO,[[HaH) B COCIHMHCHUAX, THII KpHCTaHHquCKOﬁ pCH_IéTKI/I KOHKPETHOI'O BCIICCTBA (aTOMHaH,
MOJICKYJIIpHAasA, HOHHAs, MeTaJIJlI/I‘{eCKaH)

1.5

ChopmupoBaHHOCTE YMEHHI ONpeAensTh XapakTep Cpeasl B BOJHBIX PAaCTBOPAX HEOPraHMUYECKUX
COEIMHEHUN




1.6

ChopMUpOBaHHOCTh YMEHHUS KJIACCH(PUINPOBATH XUMUUECKUE PEAKLIUH 0 PA3IHMYHBIM MPH3HAKaM (YHCITY
U COCTaBy pPEarupyrolfx BEIIECTB, TEIUIOBOMY 3(P(eKTy peakiuu, M3MEHEHHIO CTEIECHEeH OKUCIICHHS
9JIEMEHTOB, O0OPAaTUMOCTH PEAKIINH, YYACTHIO KaTaJIH3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHUI COCTABIISATH YPABHEHUS PEAKIUN PA3TUYHBIX THIIOB, ITOJIHBIE U COKpPAIEHHBIE
yYpaBHEHUS PeaKIil HOHHOT0 0OMEHA, YUYUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TH PEAKIMH UIYT A0 KOHIIA

1.8

CpopMHUpPOBaHHOCTh YMEHUN TPOBOJUTH PEAKIIMH, TIOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
HEOpPraHWYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOAHBIX PacTBOpax
HEOPraHUYECKUX BEIIECTB

1.9

ChopMHpPOBAaHHOCT, YMEHHH pACKpbIBATh CYIIHOCTh OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca ITHUX peaKIHii

1.10

CpopMHpPOBAaHHOCT, YMEHHI OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW PEAKIIUU OT PazIuIHBIX
(hakTOopoB

1.11

ChopMUpOBaHHOCTh YMEHUH OOBSCHSATH XapaKTep CMEIIEHUSI XUMHUECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHerrHero Bo3aeiicTBus (mpuniun Jle [llatennbe)

OO6mrast 1 HeOpraHMU4ecKass XUMHUS

2.1

CdopMHpOBAaHHOCT, YMEHHMHM packpbiBaTh cMbIch Ilepumoamueckoro 3akoHa JI.M. MennaeneeBa wu
JI€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIMH

2.2

CdopMHPOBaHHOCTH YMEHHH XapaKTePHU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XUMHYECKUX JIEMEHTOB 1—
4 nepuonoB [lepuoanueckoii cucrembl xuMmuyeckux eMmeHToB .M. Menneneesa, ucnonb3yst HOHATHS «S-
, P-, O-37eKTpOHHBIE OPOHMTANINY, «IHEPreTHYECKHE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHECHUS
CBOWCTB XMMHUYECKUX AJIEMEHTOB U MX COEIMHEHUU MO mnepuojaaM u rpynmnam llepuonnueckoil cuctemsl
XHUMHUYECKUX 351eMeHTOoB /.M. MenaeneeBa

2.3

ChopmupoBaHHOCTH  yMEHHUU  XapakTepu3oBaTh (OMHCHIBATh) OOIMMEe  XMMHYECKHE  CBOICTBa
HEOPraHWYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAHUE T'€HETHYECKOW CBS3HU
MEXy HEOPTraHUYECKHUMH BEIIECTBAMHU C MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.4

ChopmupoBaHHOCTH YMEHHI YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAHUYECKUX BEIIECTB MO X COCTaBY K
omnpenenéHHoOMYy Kiaccy (Tpymime) coelnHeHUH (MPOCThie BEIIeCTBA — METAJUIbl U HEMETAJUIbl, OKCHIBI,




OCHOBAHUS, KUCJIOTBI, aM()OTEpHbIE THIPOKCHIbI, COJIN)

2.5

ChopMHpOBaHHOCTh YMEHUH HCIOIB30BATh XUMUYECKYIO CUMBOJIUKY UISi COCTaBJICHUS (JOPMYJT BEIIECTB
¥ YpaBHEHUI XMMHUYECKHX peakiuii, cucremarnieckyto HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTJICJIbHBIX HEOPraHMYECKUX BEUIECTB (yrapHblil ra3, YrjeKuCIbId ra3, aMMHakK, raméHas HU3BECTb,
HeraméHasi U3BeCTb, NUThEBAas CoJia, MUPHUT U APYTHUE)

2.6

CpopMHpOBAaHHOCT, YMEHHH  XapakTepu3oBaTh  (OMHCHIBaTh) OOIIME  XMMHYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIIECTB PAa3JIUYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHWE T'E€HETUYECKOW CBSI3U
MEX/Ty HEOPTaHMYECKMMHU BEIECTBAMH C TIOMOIIHIO0 YPABHEHHI COOTBETCTBYIOIUX XUMHYECKUX PEAKITHI

2.7

ChopmupoBaHHOCTh yMEHUHN TUIAHUPOBATh M BBHIMOJHATH XUMHYECKUH OSKCHEPUMEHT (pa3ioxkKeHHe
MEPOKCH/Ia BOJAOPOIa B MPUCYTCTBUU KATAIN3aTOPa, ONPENIEIIEHUE CPEIbl PACTBOPOB BEIIECTB C TIOMOIIHIO
YHHMBEPCAIbHOTO WHIUKATOpA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOH peakuuw,
peaKIu HOHHOTO OOMEHa, KaYeCTBEHHBIE PEAaKIIUK Ha Cyab(ar-, KapOoHAT- U XJIOPUI-aHHOHBI, HA KATHOH
aMMOHWUSI, pElIeHNE SKCIIEPUMEHTAIBHBIX 33124 1Mo TeMaM «MeTtabl» 1 «HemeTanisl») B COOTBETCTBUH C
MpaBWJIaMHU TEXHUKH O€30MMAaCHOCTH TMPHU OOpaIeHHH C BEUIECTBAMH M JIAOOPATOPHBIM O00OPYIOBAHHUEM;
MPEICTaBIATh PE3YJIbTAaThl XUMHUYECKOTO KCIIEPUMEHTa B (pOpMe 3alHch ypaBHEHHN COOTBETCTBYIOIIUX
peakimii 1 GOPMYJIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTh YMEHHI COOIIOAATh MpaBUJIa IMOJIb30BAHUS XUMHUYECKOM MOCYI0M U Ja00paTOpHBIM
o0opy/noBaHHEM, a TaKXke MpaBuia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C WHCTPYKIHSIMHU IO
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB

2.9

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ XapaKTepu3oBaTb XUMHYCCKHC  IIPOLECCChHI, JICKAIIUC B  OCHOBC
IIPOMBIINIJICHHOT'O IOJIYUCHUA CCpHOfI KHCJIOTBI, aMMHAKa, a TaKXKC C(bOpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00
06IJ_[I/IX HAaYYHBIX IMPUHOHUIIAX U SKOJIOTHICCKHUX HpO6J'IeMaX XUMHUYCCKOI'O IIPOU3BOJICTBA

XUMHS U )KU3Hb. PacuéTtrl

3.1

ChopMUPOBaHHOCTH TPEACTABICHUN O XUMUYECKON COCTABIISIFOIICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA,
pOJM XMMHH B TIO3HAHWU SIBJICHUH TPUPOJBI, B (OPMUPOBAHHM MBIIUICHUS M KYJIBTYPbl JTMYHOCTH, €€
(GYHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsl PEIICHUS TMPAKTHUYECKUX 3aJad U 3KOJOTHYCCKH
000CHOBAaHHOT'O OTHOIICHUS K CBOEMY 3/I0pPOBBIO U IIPHPOJIHOM Cpejie




3.2

ChopMUpOBaHHOCTh YMEHUH KPUTUYECKH AaHAIM3MPOBATH XMMUYECKYI0 HMH()OPMALHUIO, TOIy4aeMylo U3
pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM KOMMYHMKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTh YMEHHIA COOJIFOIATH MTPABWIIA YKOJOTHYECKH IIETIECO00PA3HOTO TOBEACHUS B OBITY U
TPYLOBOM ACSITEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAKOLIEH IPUPOJHON CPEIbI

3.4

Oco3HaBaTh OMAaCHOCTh BO3JCHCTBHUS Ha *UBBIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, MOHUMAas CMBbICI
nokazarenss IIJIK, moscHaTh Ha mpumepax cnocoObl YMEHBUIEHHS W NPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M Y€JI0BEKa

3.5

ChopmMupoBaHHOCTh YMEHHMH NPOBOJIUTH BBIUMCIECHUS C HCIIOJI30BAHUEM IMOHATHS «MaccoBasi J0Js
BEII[ECTBA B PacTBOpe», 0OBEMHBIX OTHOIICHUN ra30B MPU XUMHUYECKHX PEAKIUAX, MACChl BELECTBA WU
00béMa ra3oB MO M3BECTHOMY KOJHMYECTBY BELIECTBAa, Macce WIH O0bEMY OJHOTO M3 y4YacTBYIOIIHMX B
peakiuu BEUIeCTB, TEIUIOBOTO A(P¢eKTa peaKkluy Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIPEBPAIICHUS U COXPAHEHUS SHEPTUN




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Teopernueckrie 0CHOBBI OPraHU4YECKON XUMHH
11 [IpeameT oprannyeckoi XuMUU: €€ BOZHUKHOBEHHUE, PA3BUTHE M 3HAYEHUE B TIOJYYEHWU HOBBIX BEIIECTB U MAaTEPHAIIOB.
' Teopust ctpoeHust oprannyeckux coenuHennii A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHUS
12 CtpykTypHble (QOPMYNIBI OpPraHUYECKUX BEIIECTB. ['OMOJIOTHS, H30MEpHsA. XUMHUYECKas CBA3b B OPraHUYECKHUX
' COEJIMHEHUSIX — OJJMHApHBIEe U KpaTHbIE cBs3U. [IpencTaBienue o kinaccuukanuy OpraHMuecKUX BEIIECTB
13 Homenknatypa opraHMueckux coeIMHEHUN (CUCTeMaThyecKasi) U TpUBUAIbHbIC Ha3BaHUS BAKHEHIINX MpeIcTaBUTENeH
' KJIACCOB OPraHUYECKHUX BEIIECTB
2 YriaeBo10po/ibl
51 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psil. MeTaH U 3TaH — NPOCTEHIINE MPECTaBUTENN AIKAHOB: (PU3NYECKHE
' Y XUMHYECKUE CBOMCTBA (peakIuy 3aMEIICHUs U TOPEHUSI), HAXOKJICHUE B IPUPOJE, MOJIyYCHUE U IPUMEHEHHE
AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUH psAl. DTWIEH U MPONWIEH — NPOCTEHIINE MPEACTABUTEIN AJIKEHOB:
2.2 ¢buznueckue M XMMUYECKUE CBOWCTBA (peakuuy TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THAPATALUU, OKHUCICHUS U
MOJIMMEPHU3AINH ), TTOJIyYCHUE U IPUMEHEHHE
53 Ankaauensl: OyramueH-1,3 u MerunOyramuen-1,3: crpoeHue, BaXHEWIIHE XUMUYECKHE CBOWCTBA (peakius
' nonmMepu3aiun). [lonydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUM Psil. ALETHIICH — MPOCTEUIINI MpeACTaBUTENh AIKHHOB:
2.4 COCTaB, CTpoeHHe, (pu3MUeckue U XMMHUYECKHE CBOMCTBa (peakiy TUIAPUPOBAHUSA, TaJOTEHUPOBAHUS, THUIpATAIUH,
TOpPEHUS), OJIyYeHUE U IPUMEHEHHE
95 Apenbl. beH3on: cocrtaB, cTpoeHue, GU3MUECKUe U XMMHUYECKHE CBOMCTBA (pEaKklMy TaJlOTeHUPOBAaHUS U HUTPOBAHUS),

MOJIYYCHHUC W TNPUMCHCHHC. TO.IIYO.III COCTaB, CTPOCHHC, (I)I/IBI/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBa (peaKI_[I/II/I




raJOTEHUPOBAHUSI U HUTPOBAHMS), TOJIyY€HHE U TNPUMEHEHHE. TOKCHYHOCTb apeHOB. ['eHeThueckas CBSI3b MEXIYy
YTII€BOIOPOAMH, MPUHAITICKAIIUMHE K PA3JIMYHBIM KJlaccaM

2.6

[TpupogHBIE UCTOYHUKHU YIIIeBOAOPOIOB. [IpupomHblii Ta3 u nomyTHeie HeTsHBIE Ta3bl. HedTh u e€ mpoucxoxaeHue.
CriocoOb1  mepepaboTku He(TH: TeperoHkKa, KPEKUHT (TEPMHUYECKHH, KaTATUTUYEeCKUH), muposm3. [IpomyKTel
nepepaboTku HeTH, UX TPUMEHEHNE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MpoayKTHI €ro nepepaboTku

Kucnopoacoaepxaiiue opraHuyecKue CoeTMHEHMs

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOJ U 3TaHOJ: CTPOEHHUE, (PU3NYECKUE U XMMHUYECKHE CBOICTBA (peakuuu ¢
aKTUBHBIMH MeETaJlJIaMH, TajOreHOBOJOPOJaMH, TOpeHue), NMpuMeHeHHe. BoaopojaHble CBS3U MEXAY MOJIEKYJIaMU
cnupToB. J[eficTBME METaHOJIa U 3TAHOJIA HA OPTaHMU3M YelIoBeKa. MHOroaTOMHBIE CIIUPTHL. DTUJIEHIIMKOIb U TJINLEPUH:
CTpoeHue, (pru3nuecKkne U XUMUYECKHe CBOMCTBA (B3aMMO/JICHCTBUE CO IIETOYHBIMU METaJlJIaMH, KaueCTBEHHAs! peaklus
Ha MHOTOaToOMHbIe cupThl). JleiicTBUe Ha opraHu3M yenoBeka. [IprMeHeHre TiuleprHa U 3TUISHIIUKOIS

3.2

®deHout: CTpOSHUE MOJICKYITBI, (DU3NYECKUE U XUMUYECKUE CBOMCTBA. TokcHUHOCTh (peHona. [Ipumenenne GpeHona

3.3

Anpaerunbl U KeTOoHBL. Dopmanbaeruj, aneTanbIeTHi: CTPOCHHE, (U3MYECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
OKHCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), IOTYICHUE U TPUMEHEHUE

3.4

OAHOOCHOBHBIE TpeJeNbHble KapOOHOBBIE KUCIOTH. MypaBbuHAsi M yKCYCHasi KHUCIOTHI: CTpOeHHe, (u3nueckue u
XMMHYECKHE CBOMCTBa (CBOMCTBA, 0OOILIME A Kiacca KUCIOT, peaklus 3TepU(HUKAIUH), MOJTyYeHUEe U MPUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsE KHUCIOTHI KaK MPEICTAaBUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mblia KaK COJHM BBICHIMX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeCTBIE

3.5

CrnosxHble 3(¢uUpbl Kak MPOU3BOJIHBbIE KapOOHOBBIX KUCIOT. I'maponu3 ciokHbIX 3¢upoB. Kupsl. ['maponus xupos.
[Tpumenenue xupoB. buonornyeckas posb KUPOB

3.6

VYrneBogpl: cocTas, Kiaccu(UKalus yrieBoJIoB (MOHO-, IW- U MOJucaxapubl). ' TI0Ko3a — mpocTeimmii MOHOCaXapH/I:
0COOCHHOCTH CTPOCHHSI MOJICKYJIbI, (DU3NYECKHEe U XMMHUYECKHE CBOICTBa (B3ammojeilcTBue ¢ ruapokcuaom memu(ll),
OKHCJICHHE aMMHUAYHBIM PacTBOpoM okcuja cepedpa(l), BoccraHOBIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKICHHUE B IPUPOJE,
npuMeHeHne, Ouonorudeckas posb. PortocuHTe3. DpykTo3a Kak m30Mep IMIOKO3bl. Kpaxmanm u memmono3a Kak
MpHUpOAHbIE ToNuMepbl. CTpoeHHe Kpaxmala U HeTioa03bl. Ou3ndeckue U XMMUYECKUE CBOMCTBA KpaxMana (THUIPOIIu3,
KaueCTBEHHAs PeaKIrs C UOJIOM)

A30Tcoxlep>1<aume OpTraHU4YC€CKUC COCANHCHUS




AMWHOKHCIIOTHI KaK aM(i)OTepHI)IC OpPra’Hn4eCKruC COCIUHCHUA. dusznyeckne U XMMHUYCCKHE CBOMCTBA aMUHOKHCIIOT (Ha

4.1
npuMepe TIuirHa). bruojgornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuapt
49 Benku kak MpUpOJHBIE BBICOKOMOJICKYIISIPHBIE cOequHCHMs. [lepBudHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OEIKOB.
' XVWMHUYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ACHATYPAIlMs, KAYCCTBCHHBIE PEaKIINK HA OCTIKH
S) BricokoMoOeKyIsIpHbIE COEMHEHUS
OcCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb
51 TOJIMMEPH3ALINU, CPEIHSS MOJIEKYysipHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHHN —
TTOJIMMEPH3AITNS U TTOJTMKOHICHCAIIHS
5.9 DKCHEepPUMEHTAIBHBIE METOJbI M3y4YEHUS BEIIECTB M WX MPEBPAIICHHI: O3HAKOMJICHHE C OoOpas3liaMy MPUPOIHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KaydyKoB. [loslydeHrne CHHTETUUECKOTO KayuyyKa U Pe3UHBI
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Teopernueckrie OCHOBbI XUMUH
XHUMHUYECKUH deMeHT. AToM. Sapo atoma, W30TOMBI. DJIEKTPOHHAsT 000J10YKa. DHEPTETUUECKUE YPOBHHU, IMOTYPOBHHU.
11 AtomHbIe opOuTaNH, S-, P-, d-3meMeHThl. OCOOCHHOCTH pacipeeICHHUs JEKTPOHOB [0 OPOUTAIISAM B aTOMax 3JIEMEHTOB
TIEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHASI KOH(UTYpALIUSI aTOMOB
[Tepuoauueckuii 3akoH u [lepuoauueckas cuctema xumudeckux sneMentoB J.M. MenzaeneeBa. CBsi3b NEepUOANYECKOTO
12 3akoHa u [lepuoguueckoil cucrembl xuMuyeckux sneMeHToB J[.M. MeHnpaeneeBa ¢ COBpeMEHHOW TEeOpHUEW CTPOCHHUS
' aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHMYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMH TMPOCTBIX M CIOMXKHBIX
BEILIECTB I10 TPyNaM U neprojiaM. 3HaueHHe NepPUOJUYECKOr0 3aKOHA B pa3BUTUU HAYKH
CrpoeHue BemiecTBa. XUMHUYECKas CBA3b. BHUIIBI XUMHUYECKOHN CBS3U (KOBaJIGHTHAsl HETOJIApHAs U TOJSpHAs, UOHHAs,
1.3 MeTandeckasi). MIOHbI: KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHON XMMHUYECKOH CBs3HM (OOMEHHBIN U

JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b




14 BanentHoctb. DnekTpooTpuniateabHOCTh. CTEreHb OKUCIECHUS
BemectBa MOJIEKYISIPHOTO M HEMOJICKYISIPHOTO CTPOCHHA. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIBI
15 KPUCTAJUTMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THMA KpHUCTAIWYecKoW peméTku. [lonstue o
JTUCTIEPCHBIX CUCTeMax. VICTHHHBIE M KOJJIOUIHBIE pacTBOPBL. MaccoBast 10JIsI BEIIECTBA B PACTBOPE
1.6 Knaccugukanus Heopranuueckux coeiuHeHnidl. HoMeHkiaTypa HeopraHn4eckiux BELIeCTB
17 Xumunyeckas peakius. Knaccuukamuss XMMHUYECKUMX peakUUid B HEOPraHWYECKOM M OpPraHM4ecKod XUMHUHU. 3aKOH
' COXpaHEHHUs MACChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBPAIICHUS SHEPTUH MPU XUMUYECKUX PEAKITUIX
1.8 CxopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3INYHBIX (PAKTOPOB
19 O6patumbie peaknuu. XUMHYECKOe paBHOBecHe. MDaKTOphI, BIUSAIONIME HA COCTOSHHE XHUMHUYECKOTO PABHOBECHS.
' [Tpunnun Jle Hlatense
110 OnektponuTrdeckas auccormanus. CunbHbIe W ciadble AmeKTposdThl. Cpena BOTHBIX PACTBOPOB BEIIECTB: KHCas,
' HeUTpasbHas, menoyHas. Peakiuy noHHOro oOMeHa
1.11 OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKITUH
2 Heoprannueckass xumust
Hemeramnsbl. Ilonoxkenne HemetawioB B Ilepuommueckoil cucreme xumuueckux siaeMeHToB [[.M. MenneneeBa u
2.1 0COOEHHOCTH CTPOCHHUS aTOMOB. PU3NUYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPONHSI HEMETAIUIOB (Ha IMPUMEPE KUCIOPOa,
cepsl, hochopa u yriaepoaa)
XHWMHYECKHUE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa, yriepona W KpeMHHS) U UX
2.2 COCMHCHUN (OKCHJIOB, KHCIIOPOJCOACPKAIIUX KHUCIOT, BOJOPOIHBIX coeAuHEHHH). IIpuMeHeHne BaKHEUITHUX
HEMETAJIOB U UX COCAMHCHUI
Mertamnbl. [lonoxxenne metamioB B [lepuoanueckoit cucteme xumudeckux anemeHToB /.M. Menaeneea. OcoOGeHHOCTH
2.3 CTPOCHHS DJICKTPOHHBIX 000JIOYEK aToMOB MeTaioB. OOmue ¢u3ndeckue cBoicTBa MeTaioB. CIIaBBI METALIOB.
DIEKTPOXUMHUYECKUH Psii HANPSHKEHU METAJIJIOB
24 XVUMUYECKUE CBOMCTBA BAXKHEHIIUX METAJUIOB (HATPHil, KalWi, KalblMii, MAarHUW, aTIOMUHHHA, IIUHK, XpOM, >KeJe30,
' MeJb) U uX coeanHenuit. O0mme cnocoOsl moyrydeHus Metauio. [I[ppumMeHeHre MeTaioB B ObITY i TEXHHUKE
2.5 I'eneTnueckasi cBsI3b HEOPraHUYECKHUX BEILECTB, MPUHAAICKAITUX K PA3IMUYHBIM KilaccaM




XUMHS U )KU3Hb

Ponp xumum B 0OOECICUEHUM SKOJOTHYECKOW, SHEPreTHUYECKON M IHIICBOW OC30MACHOCTH, Pa3sBUTHH MEIUIIMHBL

31 [ToHATHE 0 HAyYHBIX METOJAX NTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIUN
[IpencraBnenus 06 oOMMX HAYYHBIX MPUHLIUIAX MPOMBIIIJICHHOTO MOJYYSHHUS BOXHEWIINX BEIIECTB. YeIoBEeK B MUpE
3.2 BEIIECTB M MAaTEpPUAIIOB: BAKHEUIINE CTPOUTEIbHBIE MaTepHalbl, KOHCTPYKLIMOHHBIE MAaTepuasbl, KPacKH, CTEKJIO,
KepaMHuKa, MaTepuaibl JJs JJIEKTPOHUKH, HAHOMaTepHallbl, OpraHN4eCKHe U MUHEpaIbHble YIOOPEHUSI
33 XuMHS M 3/I0pOBbE 4YEJIOBEKa: IIPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIperapaToB, IpaBuja O€30MacHOTO

HCITIOJIb30BaHMs IMPEIIapaToB OBLITOBOI XUMHH B HOBCG}IHGBHOf/i KHU3HU




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
* Xumus. 10 knacc. ['abpuensa O.C., Octpoymon W.I'., CnankoB C.A. AxkunoHnepHoe o61ecTBo «M31aTenbcTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HNUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
1.book.ru — snekTponHast oOpazoBaTelIbHAS CUCTEMA
2.hemi.wallst.ru — «Xumus. O0pa3zoBaTeIbHbIA CANT IS IIKOJLHHKOBY
3.www.alhimikov,net — O0pa3oBaTenbHBIH CANT AJIS HIKOJLHHUKOB.
4.chem.msu.su — DieKTpoHHas OMOIHOTEKA [T0 XUMHUH
5.www.enauki.ru — uHTepHET-U3MaHue 11 yuuTenel « EcTecTBeHHbIE HAYKHY
6.1september.ru — meromudeckas rasera «IlepBoe ceHTIOPS»
7.hvsh,ru — Xypnaan «Xumust B IIKOJIE)
8.www.hij.ru/ - «Xumus B 1Ko



