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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ydeOHOMy mnpeamery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero odbpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepamnum,
dI'OC COO, Konuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHOil pabouel mporpaMMbl BOCTIUTAHHUS.

VYuebnsbiit npeamer «buonorus» yrimy6naéaHoro ypoBHs uizyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB MpeaAMeTHOU obnactu «EcrecTBEeHHO-
Hay4Hble nipeameTsy. CornacHo nosoxkeHusasm GI'OC COO npodunbHbie yueOHbIC
IpeIMEeThl, W3ydyaeMble Ha yriayOJn€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepenninanu  oOydeHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHUA U
NPU3BAaHbl OOECIEUYHUTHh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOILIUM, CPEIHUM
o01IKUM, CpeHUM PO eCCUOHATILHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX MPEAMETOB JOJKEH OBbITh OpPHEHTUPOBAH Ha
MPUOPUTETHOE peIIeHNuEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBSA3aHHBIX C MpodopueHTaled 00yJarolmuXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOI'O 3HaHHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIMIMHOW, SKOJIOTUEHN, ICUXOJOTUEN, CIIOPTOM WIIM BOEHHBIM JEJIOM.

[Iporpamma no yuedHomy npeamety "buonorus" gaét npeacraBieHue o Heu
U 33j7a4ax M3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE,
onpejenser o00s3arenbHOe (MHBApUAHTHOE) TPEIMETHOE COJIep)KaHHe, €ro
CTPYKTYPUpOBAaHME TIO pa3ieliaM M TeMaM, paclpeielieHue TI0 Kjaccawm,
PEKOMEHIYeT MOCIEA0BATEIbHOCTh H3Y4YEHHUs YYEOHOro marepuaia ¢ y4€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHKH Y4eOHOTo Tpoliecca,
BO3pACTHBIX 0COOEHHOCTEN 00ydaromuxcs. B nmporpamme mo 6uonoruu peaan3oBaH
MPUHITUI PEEMCTBEHHOCTH C U3yYEHUEM OMOJIOTUY Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHus, Oyarojaps dYeMmMy [pocMaTpUBAEeTCs  HAMNpPaBICHHOCTh  Ha
NOCJIEAYIONIEE pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHEHTHUPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DIKOJOTHYECKOTO
MBIIIIJIEHUS, IPEJICTaBICHUH O 3JI0pOBOM 00pa3e JKU3HU, Ha BOCIIUTAHHE OEPEIKHOTO
OTHOUIIEHUS K OKpY Xarollel MpupoiHoil cpene. B mporpamme mo 6MOI0TUH TaKxKe
MOKa3aHbl BO3MOXKHOCTU ydeOHOro mnpenMera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk MIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MIPEIMETHBIM pe3yJIbTaTaM 00y4ueHus v B POPMUPOBAHNN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENLHON JIESITEIbHOCTH OOYYaroMIMXCS 10 OCBOCHHIO COJIEPKAHUS
OuoJornyeckoro o0pa3oBaHus Ha YpOBHE CpEHEro 00111ero 0Opa3oBaHusl.

VYuebnsbiit npenmer «buosorus» Ha YpOBHE CPEIHETrO OOIIero oOpa3oBaHUs
3aBeplIaeT OMOJIOrHYEeCKOe 00pa30BaHKE B IIIKOJIE U OPUEHTUPOBAH HAa PACIIUPEHUE
U yriryOsieHre 3HaHU#M 00y4JaroIuxcs 0 )KUBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJICTOYHOM OMOJIOTHH, SMOPHUOIOTHH U OMOJIOTUH PA3BUTHS, TCHETUKH, CEIICKITUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosiorus»» Ha YIrIyOJIE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMUXCSA K IMOCIEAYIOLIEMY IOJIYYEHHUIO
OMOJIOrMYecCKOro  o0Opa3oBaHUsi B By3aX M OpraHu3alUiX  CPEJHEro
npogeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro CoAepKaHHs COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUH  OO0YyYaIOIIUMUCS
COOTBETCTBYIOILIUX CHCTEMATHUYECKUX PA3feOB OMOJOTHU HAa YPOBHE OCHOBHOTO
obuiero obpaszoBanusi, B 10—11 kmaccax 3Tu 3HaHUA TOJy4YaroT pa3ButHe. Tak,
paciidpeHsl U yriyojeHbl OHMOJIOTUYECKHE 3HAHHUS O PACTCHHSX, YKUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMUECKUE CBEACHUS TPUKIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIb30BaTh KaK OPUEHTHUPHI AJI MOCIEAYIOIIEro
BbIOOpa mnpodeccuu. Bo3mokHa Takke HHTErpanus OMOJIOTMYECKMX 3HAHWUU C
COOTBETCTBYIOLIMMHU 3HAHUSMHU, MOJYYEHHBIMH OOYYAIOUIUMHCS THpPU HU3YUCHHUH
bu3KKM, XUMHUH, Teorpaduud 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K HW3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYECKOro MrUpa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOTo pa3HooOpasus muaHeThl. Tak, B 10 kiacce u3y4daroTcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOH OHOJIOTUH, IMOPHOJOTHMH M OHOJOTHH
pa3BUTHS, TEHETHUKU M CEJIEKUUU, OMOTEXHOJOTMU U CUHTETHYECKOW OHOJIOTHH,
aKTyaJU3UPYIOTCS 3HAHHUA OOydaromuxcs 1Mo OOTaHMKE, 300JIOTUH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kitacce m3y4aroTcst 3BOIIOIMOHHOE YYEHHE, OCHOBBI
HKOJIOTHH U YYeHue o Ouocdepe.

VYyebusiii npeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHUE
oOy4JaromuMHCs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIeXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHMM, MHOT000pa3MM U OCOOCHHOCTSAX KIJIETKHM, OpraHu3Ma, IOMyJIsLuH,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIAAHBIX ACTIEKTaX OMOJOTMYECKUX 3HAHUU. [[ns
pa3BUTHS WU TOAJEPKAHMS HHTEpeca OO0ydaromMxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUU MPOrPaMMBbl
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAHOBJIEHMSI M PAa3BUTHUS
TOM MM MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B PEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTMUECKUX MPOOIIEM.

Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriayOiaEHHOM ypOBHE —
OBJIQZICHUE  OOYYalOUIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHAIbHOMN



OpraHW3allid J>KUBBIX CHUCTEM pa3HOTO paHra H NPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh ATU 3HaHUS B (OPMHUPOBAHUU MHTEpPeca K OmpeneneéHHo o0iacTu
po(ecCUOHANBHON JIeATETbHOCTH, CBSI3aHHOM C OMoOJIOrHel, Wi K BBIOOpPY
y4eOHOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTMIECKOTO 00pa30BaHUA.

JlocTmwkenne 1enu  uW3ydeHHs y4deOHoro mpeamera «buomorms» Ha
yTIyONE€HHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOCHHE OOYYarOUIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIIEMIIUAX, TUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
MpaBUiax, COCTABIIAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O
CTPOCHHH, MHOTO00pa3WUM M OCOOSHHOCTSX OHONOTrHYecKHX cHucTeM (KIIeTKa,
OpraHu3M, MOMyJIALHNs, BUI, OMOreoreHo3, onocdepa); 0 BEIAAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUU;

O3HAKOMJICHHE OOy4YalolmMXCs C METOJaMH TO3HAHMS >KUBOM MPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHON OMOJIOTHH, YMOPUOIOTHN ¥ OUOJIOTHUH Pa3BUTHS, TCHETHKHU U CEJICKITUH,
OMOTEXHOJIOTUM W CUHTETUYECKON OWOJOruu, MaleOHTOJOTUH, HKOJIOTHH);
METOJaMU CaMOCTOSITEILHOTO TMPOBEACHUSI OHOJOrMYECKUX HCCIEIOBaHUN B
nabopatropud ©W B nOpupone (HaOmoJeHHE, U3MEpPEHHE, OSKCIIEPUMEHT,
MOJEUPOBAHUE);

OBJIaJlcHue OOYYarOIIMMHUCS YMEHHSIMHU: CaMOCTOATEIBbHO  HAXOIWTh,
aHAJIM3UPOBATh W MCIOJB30BaTh OMOJIOTMYECKYI0 HMH(POPMAIIMIO; TOJIb30BaATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHENH U CUMBOJMKOHM; YCTAaHABIMBATH CBA3b MEXIY
pa3BuUTHEM OHOJIOTUM U  COLUAIBHO-3KOHOMHUYECKUMH U  HKOJOTHUUECKUMU
npo0jeMaMu 4YeJIOBEYECTBA; OILICHUBATH IOCICACTBUS CBOCH IEATEIHLHOCTH IIO
OTHONIICHUIO K OKPYXKaIoIIeH NPUPOAHON cpene, COOCTBEHHOMY 3J0POBBIO H
3JI0POBBI0  OKPY)KAIOIIUX  JIIOJIeH; OOOCHOBBIBaTH W COOMIOATH  MEPBI
npodrtakTUKY WHGEKITMOHHBIX 3a00JICBaHNM, TPaBWIa TTOBEACHUS B MPUPOJEC U
oOecrieueHus: 6€30MaCHOCTU COOCTBEHHOW KU3HEEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHbIEC OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEIUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
mporecce 3HAKOMCTBA C  BBIJAIOIMIMMHUCS OTKPBITUSAMH U COBPEMEHHBIMU
UCCIICIOBAHUSIMU B OHOJIOTMH, pElIaeMbIMH €10 MNpoOJIeMaMH, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHMUS, TPOBEICHIS SKCIIEPUMEHTATBHBIX UCCIICIOBAaHUH,
perieHus: OMOJIOTHYECKUX 3a]lad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
IPOLIECCOB;

BOCITUTAHUE Y 00Yy4aIONUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICJIHHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TeHETHYECKOM IPaMOTHOCTH, 00IIeH KyIbTyphl IIOBEICHUS B IPUPO/IS; MHTETpAllUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpeTeHne  OOyJaromMMHUCS  KOMIETEHTHOCTH B pallOHaJIbHOM
IPUPOIOTIOIB30BAHUH (COOIIIOIEHUE MTPABIII TOBEACHHS B IPUPOJIE, OXPaHbI BUJIOB,
sKOocUCTeM, Ouocdepsl), COXpaHEHHUHM COOCTBEHHOI'O 3J0pPOBbSI U 3J0POBBS
OKpyXaromux Jroaer (coomogeHuss wMep NOpoduiIakThKd — 3a00JIeBaHUMH,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATETLHOCTH B UYPE3BBIYAWHBIX CHUTYaIUsIX
OPUPOTHOTO M  TEXHOTEHHOTO XapakTepa) HAa OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B IOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMHUCS
WHIUBUY AIbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
noclieyronemMy mnpo(ecCHOHaTbHOMY CaMOOIIPEEICHUIO, B COOTBETCTBHH C
WHIUBUTy AIbHBIMUA UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YyuCIo 4yacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaBiser 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Hejieno), B 11 kimacce — 102 yaca (3 gyaca B Heeio).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUCHHS OUOJIOTHUU
OCYIIECTBISIETCS C y4ETOM CHEIM(HUKU €ro COACpKaHWS M HANpaBICHHOCTH Ha
IpOAODKEHHE OWOJIOTUYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CpPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO6s13aTeBHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBIISIETCSl TIPOBEJCHUE JTA0OPATOPHBIX M MpaKTUYeCKUX pabor. Taxxke ywactme
00yJaromxcs B BBIMOJHEHUH MPOEKTHBIX U Yy4EOHO-UCCIIEOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUuTeJIeM Ha OCHOBE HMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CozepkaHue TpOrpamMMbl, BBIAEIECHHOE KYpCu8oM, HE BXOJAUT B MPOBEPKY
rocyapcTBeHHou urorosoit arrecrauu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJI0THS — KOMILIEKCHasT Hayka. KpaTkas ucTopus pa3BUTHS
Owosoruu.  buojornueckue HaykKd W H3ydyaeMmble HUMH  IPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPHUKIAIHBIE M TMOUCKOBBIE HAYYHBIE HCCIECIOBAaHUS B
OnoJIOTUH.

3HavyeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHBl Mupa. Ilpodeccun, cBs3aHHBIE C OHoNoruei. 3Ha4YeHHE OWOJIOTHH B
MIPAKTUYECKON JCATEIIbHOCTA 4YEJIOBEKa: MEAMIUHE, CEIbCKOM XO34ICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MPUPOJBI.

JleMoHCcTpaLumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, 1. 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OMOJOTUM C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

JKuBble cHCTEMBI Kak MpeaMer u3ydeHus Owosioruu. CBOWCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOXKHOCTh M YIOPAIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKAHEBBIN, OpTraHU3MEHHBIM, MOIYJISIIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIM
(buoreonenoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOAANINE B KUBBIX
cuctreMax. OCHOBHbIC MpuU3HAKU KUBOro. Ku3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme )uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUN.

N3ydeHne KUBBIX cHUCTeM. MeToasl Ouosiorudyeckoi Hayku. HaOmromenwe,
W3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTu3alus, Metaananus. [lonarue o 3aBucuMont u
He3aBUCUMOW TmiepeMeHHOW. IIlnaHupoBanue oskcnepuMenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsatue BHIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Owmonormueckux pgaHHBIX. OTEHKa JOCTOBEPHOCTH TIOTYYEHHBIX
pe3ynbTaTtoB. [IpuyuHBI HCKa)X€HUsI PE3yJIbTATOB JKcrepuMmeHTta. l[lonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa JKUBOW MAaTepuN», «YPOBHU OPraHU3alMM >KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHUCTEMBI
OpraHOB YeEJIOBEUECKOro opraHusMay», «buoreomenos», «bumochepar, «Metomas
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

O6opynoBaHue: 1a00paTopHOE 00OPYIOBAHKE JIJISl IIPOBEACHUS HAOIIOICHHM,
U3MEPEHUH, HIKCIIEPUMEHTOB.

IIpakTnyeckass padora «Vcnonb30BaHWE pA3JIUYHBIX METOJOB IMpHU
W3YUYCHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QyHKIIMOHANbHAS eAWHHUIA KuUBoro. HWcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM U KIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToOMOB, IuddepeHnmranTbHoe
HeHTpu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanHvix
K1emoK. DIEeKTpoHHass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudsicuzHeHHoe) u3yueHue Kiemox.

JlemoHcTpanumn

[Toptpetsl: P. I'yk, A. Jleenryk, T. IlIBann, M. lInelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«HcTopust pa3BUTHS METOJOB MUKPOCKOTTUIY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTrbl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuueckass padora «V3ydyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomartorpadusi, asnekTpodope3, audpdepeHnanbLHoe 1eHTPUGYTrUpOBaHUE,
[TLP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHUYECKU COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bona u €€ poJib kak paCTBOPHUTEIIS, PEATr€HTA, YYaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
Teroperyasiuu. MuHepaibHbIe BEIIECTBA KIETKH, UX Onoiornyeckast poJib. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonormyeckne mnonumepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl 0eakoBoi Moiiekysbl. [lepBudHas
CTpYKTypa Oeika, TeNTUJHAs CBsI3b. BTopuuHas, TpeTU4YHAasl, YETBEPTUYHAS
cTpykTypbl. Jlenatypauus. CpoiictBa OenkoB. Krnaccudukaruss O€NKOB.
buonornyeckue pynkun 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuapl, AUCaxXapuibl, OJIUTOCaXapuabl U MOJIMCaXapUuIbl.
OOmuii TUIaH  CTPOEeHHUSA U (PUBMKO-XUMHUYECKHE CBOICTBA  YIJIEBOJOB.
buonoruueckue pyHKIMMU YriIeBOIOB.

Jlumunet. T'uapodunbHo-ruapododHbIe cBoMicTBa. Kimaccuduxarus munuaos.
Tpurnunepunbl, ¢ocdomunuasl, BOCKH, cTepoubl. buomormueckwe QyHKITUU
aunuaoB. O0me CBOMCTBA OMOJIOTHYSCKUX MEMOpPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun kommiementapHoctu. I[lpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecroHaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Bunet PHK. ®ynkiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Mmoisekyine ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, X PYHKIIUU B
Kietke. /pyeue nykneozuompugocgamer (HT®). CexsenupoBanue JJHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OModU3NYECKre UCCIIEeI0BaAHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYpbl OuOMOJEKyd. Mooenuposanue
CMpPYKMypsl U QYHKYUti 6UOMONEKYN U UX KOMNIeKcos. Komnvlomepnoli ouzaiin u
opeanuyeckul Cunme3s OUOMONEKYI U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Jwnarpammel: «PacnpeneeHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW MTPUPOEY,
«PacmpenienieHrne XUuMHUYECKHUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabmuupbr u cxemsl: «llepuognueckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemectBa B coctaBe opraHu3moB», «CTtpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MoJeKyJbD», «CTpoeHHe MOJIEKYI
yrieBoaoB», «CTpoeHHe MOJEKysl JUnuaoB», «HyKIenHOBBIE KHCIOTHDY,
«Ctpoenne Monekysibl ATO».

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHKUE.

JladopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKuin.

JlaGoparTopHasi padora «/ccnenoBanue HyKJIEMHOBBIX KHCIIOT, BBIICICHHBIX
Y3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tunbl KJIETOK: JyKapHOTHYECKass W mpokapuoruueckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHune nMpoKapuoTHYECKOM KiaeTku. KieTtodynas cTeHka OaKTepuid U apXxen.
Oco0OeHHOCTH CTpOEHHsI TeTepOoTpOodHON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE dyKapuoTHiecKou kiueTku. [lnazmaruueckas
mMemOpana (tuazmanemma). CTpykTypa mia3Matudeckoil memOpansl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHIEeCKY0 MeMOpaHy: macCUBHBIN (muddy3us, odnery€Hnas
nuddys3us), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPaHCIIOPT).
[Tonynponuniaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOLUUTO3:
MUHOUUTO3, (aronuTo3. Dk3ouuto3. Kinerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHON CTEHKU PacTEHUH, TPUOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nurominazMbl. OpraHouIbl
kieTku. OHOMeMOpaHHbIE OPraHOU/IbI KIETKU: HAoIIa3Marnyeckas cetb (I11C),
anmapaT [onbku, JU30COMBI, HUX CTpoeHHe u GyHKIUU. B3aumocBszb
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJSIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUHBIX MeMOpaH. [ maakuit (arpanyisipHbIN) SHAOIIIA3MATHUECKUN PETUKYITYM.
Cekperopnas ¢ynkuus anmnapara [onbaxu. Moougukayusa 6enkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame I onvoxcu. TpaHCIOPT BEILIECTB B
KJIeTKe. Bakyonu pacturenbHbiX Ki1eToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKU:  MUTOXOHAPUM,  ILJIACTUIBIL.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenre U (YyHKIIMM MUTOXOHJpUW M 1actul. llepBuunsle,
BTOPHYHBIE U CIOKHBIE MIACTUABI (POTOCHUHTE3UPYIOIIUX 3YKAPUOT. XIOPOILIACTHI,
XPOMOIIACTHI, JIEUKOIIIACTHI BBICIINX PACTEHUM.

HememOpanusie opranouabl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmo.
MukpodunamenTel. AxkmuHogvle Muxkpoguiamenmol. MpbIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemox. MukpoTpybouku. KnerouHsii
neHtp. CTpoeHME U JBWKEHHE KIYTHKOB UM peCHHYEK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6onouka sapa, XPOMATHH, KapHOILJIa3Ma, SIAPBIILIKH, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBbl MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpoMocoM B HHTep(ha3sHOM siape. Idyxpomamun u 2eemepoxpomamut. bemku
XpOMaTUHA — THUCTOHBL. Jlumamuxa s0epuou o6onouku 6 mumo3se. AoepHviii
mpancnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOEHHE  PACTUTENBHOM  KIETKW», «CTpoeHue
MUTOXOHAPUW», «Aapo», «CTpoeHne NPOKAPUOTUIECKON KIETKN.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENaparbl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl 0aKTepualbHbBIX KIETOK.

JlabopaTtopnass padora «l3ydyeHue CTpOEHUS KIETOK Pa3IMYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTHuyeckas padora «/3yueHne IBHKEHUS UTOILUIa3Mbl B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccuMUISIIIMS ¥ TUCCUMUIISILIUSL — JIBE€ CTOPOHBI MeTabon3Ma. Tumnel oomMeHa
BEIIECTB: aBTOTPOGHBIN W TreTepoTpOodHBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe oobOecrnieueHue kietku: npepamienne AT B
OOMEHHBIX Tporieccax. DepMEHTATUBHBIA XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThl, WX CTPOCHHUE, CBONCTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsl. OTnnuusi pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peakuMii OT pa3IMUHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BelEecTB B KieTke. dorocuHTeEs.
Anoxcueennvil u okcuceHuwlli omocunmes y obaxkmepui. Ceemocodbuparoujue
nuUSMeHmul U NUSMEeHMbl peakyuoHHo2o yeumpa. Poib XJIOPOIUIACTOB B MpOLECCe
dboTocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. [IpogyKTUBHOCTH (POTOCUHTE3a. BiusiHue pa3anuHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHuEe (POTOCUHTE3A.

XEMOCHHTE3. Pasnoo6pasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUIIUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTEepuH, BOIAOPOJHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buael Opokenus. I[IponykTbl OposKeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBI. Oranbl ASHEPreTUYECKOTrO oOMeHa.
[ToaroToBuTenbHbI dTan. ['HKOIN3 — OECKUCTOPOAHOE PACIICTUIEHNE TIIFOKO3bI.

buonornyeckoe OKHCII€HUE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHUl B
nporeccax onojgornyeckoro okucieHus. Lluknuyeckne peakunu. OKHCIATEIBHOE
dbochopunupoBanue. Iuepausn memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnot ATD-cunmaszwvl. IlpeumymiecTBa a’pobHOro myTH OOMEHa
BEIIECTB Mepe aHadpoOHbIM. D(DPEKTUBHOCTD IHEPTETUYECKOTO 0OMEHa.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumunpsases, C. H. Bunorpanckun, B. A.
Ourenbrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «PoTOCHHTE3», « DHEpreTuUecKuii oomMen», «brnocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHHME AJII IMPUTOTOBIICHUS
MIOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTtopHas padora «l3ydeHne kKaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajaasbl)y.

JlabopaTtopnas pabGora «M3yueHue (¢GepMEHTATUBHOIO pacIIEIICHUS
MIEPOKCHUIA BOJIOPOIa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakmmuu marpuyHOro cuHTe3a. [IpUHIIUIT KOMIIEMEHTApPHOCTH B PEAKITUSIX
MaTPUYHOI'O CHHTEe3a. Peanu3anus HaciaeacTBeHHOM MHpopMauuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. IIpunumns
TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, AHTUNAPALIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuyactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnosusi O6mocunte3a Oenka. KomgupoBanwe amMuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApHOT U 3YKAPUOT. Peryisnus akTHBHOCTH T€HOB y IMpoKapuoT. [ umotesa
onepoHa (®. Kako0, XK. Mano). Moaekyrapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKE. KiIeTOUHBIN roMeocTas.

Bupycel — HekJIeTouHbIe ()OPMBI J)KU3HU U 00JUTaTHBIC apa3uThl. CTpocHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTeprnodaros. JKusHenHblll Yuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychbie 3a0oneBanus 4enoBeka, kuBoTHbIX, pactennii. CITN /], COVID-19,
COIIMAJIbHBIC ¥ MEIUIIMHCKUE TTPOOIICMBI.

Buoungopmamuxa: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvlx. Hanomexuonoeuu é ouonocuu u meouyune.
IIpoepammupyemvie hynxyuu d6enxos. Cnocobvt 00cmasku 1ekapcma.



JlemoHcTpanuu

[Toptpetsr: H. K. Konbios, /1. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyce»,
«bakTepruodarmy.

IIpakTuyeckas padora «Co3nanue MOIEINA BUPYC».

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKHU

Knerounsiit 1ukin, ero mnepuoabnl M peryisiuua. HMutepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOILIeCCOB, MpoTeKawImux B HHTepdaze. [loAroTroBka KIeTKH K
nenenuto.  I[lpecunrerndeckuit  (MOCTMUTOTUYECKHUI),  CHUHTETHYECKUM U
MOCTCUHTETHUUECKUN (IPEMUTOTHYECKU) IEprOIbl HHTEP(a3bl.

Marpuunsiii cunte3 JHK — perummkanusa. [lpuauuner perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm perukanuu JIHK. Xpomocomer. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JUIUIOMAHBIA U
rariouaHeI  HabOpel  XpomocoM. ['oMomorumunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jenenue xkieTku — MuTo3. CTauy MUTO3a U IPOUCXOISIIIINE B HUX MTPOIIECCHI.
Tumer muto3a. Kapnoknses u nutokunes. buonornyeckoe 3HadeHUE MUTO3A.

Perynsiius MUTOTHYECKOTO IMKIA KIeTKH. I[IporpamMmmupyemasi KieTouyHas
ru0esp — arnomnro3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAsg TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubenu kiemox. «lLlugposas
K1emKay — buouHgopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKI KIETKW», «Mmuto3», «CTpoeHue
xpomocomy, «Perukanus [JHK».

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlaboparopHas padora «3yuenue XPOMOCOM Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

JladGopaTopHasi pabora «HalnroieHre MUTO3a B KJIeTKaX KOHUMKA KOPEIKa
JyKa (Ha FOTOBBIX MUKpOIIpenaparax).

Tema 9. Crpoenue u GyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U JKU3HEICATEIIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUHbIC TPUOBI, OJHOKIECTOYHBIE BOJOPOCIHU, JAPYTrUe
npoTucThl. KoJloHHANIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTed MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanu pacteHuid. TUIBI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
OpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHMs, (DYHKUUNH U
PACITOJIOKEHMS TKAHEN B OPraHaxX PaCTEHUM.

TKaHM KUBOTHBIX U YEJIOBEKA. THWIIBI KMUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCJIMHUTENbHAS, MbllIeyHasi, HepBHag. OCOOEHHOCTH CTpOeHUs, (QPYHKIUN WU
pacmnoJIOKEeHUsI TKAHEH B OpraHax *KHUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHBIE M T'€HEpaTUBHBIE Opranbl pacteHud. OpraHel H
CHUCTEMBI OPTraHOB KUBOTHBIX U 4elIOBeKa. OYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy kHbIi U BHyTpeHHUH ckeieT. CTpOEHUE U TUTIBI
COCIUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBHJKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
am€OouIHOE, KTYTHUKOBOE, PEeCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBH)KEHME MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIlieyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranu3mos. [lornomeHne Boapl, yIIIEKUCIOr0 ra3a i MUHEPAJIbHBIX
BEIIECTB  pacTeHussMu.  [lutanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNuUIIEBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAenbl
MULIEBApUTENILHOTO TpakTa. [IumesapurensHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue sxuBOTHbIX. {uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHOoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{prxaHue Mo3BOHOYHBIX JKUBOTHBIX W YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUSI JIETKUX T[O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTema uesioBeka. MeXaHu3M BEHTWISIIUU JIETKUX y MNTHUI] U
MJIEKOMUTArOMUX. Perynsius nqpixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BeWmIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHCTEMBI PACTEHUU.
Tpancnopt BewecTB y JKUBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprassbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepjie,
KPOBEHOCHBIE COCYlIbl M KpoBb. Kpyru xpoBooOpaiiieHusl. IBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOUW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ perysinus.

Brinenenue y opranu3mos. Belenenue y pacteHnil. Beigenenue y )KUBOTHBIX.
CokpaturenbHble Bakyonu. Opranel BblaeleHUs. DunbTpanus, CeKpeuus u
oOpaTHOE BcCachlBaHME KaK MEXaHU3MbI pabOThl OpraHoB BbiAcieHUs. CBs3b
MOJIOCTU Tejla C KPOBEHOCHOW W BBIACIUTEIBHOM cUCTeMaMu. Bblnenenue y



MO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [louku. CtpoeHue M (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3amuTa 'y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OaKTEpHl M LUCTHI MPOCTEMIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna.
CpencrTBa maCCUBHOM M XUMUYECKOM 3aIIUThI. OUTOHLHBL.

3amyra 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX HpPOU3BOJHBIE.
3amura opranusma oT OojesHeil. UMMmyHHast cuctema 4yenoBeka. KieTouHblil u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH H NpuoOpeTEéHHBIN creunduueckuit
UMMYyHUTET. Teopus KiIOHaJIbHO-celeKTUuBHOro ummyHnurera (II. Opmaux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. Poiib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumMocTp ¥ peryisiuss 'y OpraHu3MoB. PazgpaxumocTts Yy
OJTHOKJIETOYHBIX OPraHu3MoB. Takcucsl. Pa3ipa)xumMoCTh U perysiius y paCTeHUN.
PocroBble BemecTBa M X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryjsius y >XUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. DBOIOIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKene3bl 3HAOKPUHHOUN CUCTEMBI U KX TOPMOHBIL. /{eiicTBrE TOpMOHOB. B3anMoCBsI3b
HEPBHOW U SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmumbsl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOUHBIE
Bojopocnny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUI,
«CucteMbl  OpPraHoB TO3BOHOYHBIX JKMUBOTHBIX», «BHYyTpeHHee CTpocHHE
HaceKoMbIx», «Tkanu pacrenuil», «KopueBbie cuctembly, «CTpoeHue cTediis,
«CTpoeHne JHCTOBOM IUIACTUHKW», «TKaHM KMBOTHBIX», «CKEIET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas cucTeMay,
«BblaenurenbHas CHUCTEMa», «DHAOKPUHHAsA cucTeMa», «CTpPOECHHE MBIIIIbIY,
«Ammynuter»,  «Kumeunonosoctusiey, «CxemMa  TNUTAaHUA  PACTEHUI,

«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHE THIPHI»,
«Ctpoenue 1utanapum», «BHyTpeHHEe CTpOCHHE IOKIEBOTO 4depBs», «HepBHas
cuctema pei6», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecMbIKatomuxcs», «HepBHas  cucrema  mruny», «HepBHas — cucrema
MJICKOTTUTaONuX», «HepBHas cuctema demoBekay, «Pediexcy.

OO6opynoBaHUEe: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MUKpPOTpEnapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIHH



HACEKOMBIX, UTJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTeHUM, repdbapuu
pacTeHHMil pas3HbBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHUE JIs1 JEMOHCTPALIMH TIOYBEHHOTO ¥ BO3YIIHOIO [TUTAHUS PACTEHUH,
paclIeIieHns KpaxMajia U OeJIKOB N0/ IeHCTBUEM (PEPMEHTOB, 00OPYAOBAHUE JIJIS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUH, MOJIEJIA TOJIOBHOTO MO3Tra Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTEHUIN.

JlaGoparopHasi padora «3ydueHue TKaHEN KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHre U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKIIOYas BEreTaTUBHOE) U
noyioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTanus, KIOHHPOBAHUE.

[TonoBoe paszmHoxkeHue. IlomoBble KIeTKW, WM TrameTrhl. Meio3. Craauu
Meno3za. [loBenenue xpomocoM B Meo3e. Kpoccunrosep. bruosiornueckuii CMbICI
M€No3a M IIOJIOBOTO IIpouecca. Meno3 M ero MeCTO B KM3HEHHOM IUKJIE
OpPTaHHU3MOB.

[IpenzaponsiieBoe pasButue. ['amerorenes y uBOTHbBIX. [10510BBIE JKeE3bI.
OO6pazoBanue U pa3BUTHE MOJOBBIX KieTOK. CniepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHEe W AMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramguum sMOpUOreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEeBIC JUCTKH
(racTpymsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTeil pa3BUBAIONIIETOCS 3apojbllia (3MOpPHOHANbHAS WHIYKIIMS).
3akjagka IUlaHAa CTPOEHMS KMBOTHOIO KAk  PE3yJibTaT HMEPAPXUUYECKHUX
B3aMMOJIEUCTBUI TE€HOB. BrnusHue Ha 53MOpHUOHANBHOE pa3BUTUE PaA3IUYHBIX
(bhaKTOpPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHb mepuoa. I[lpsmoe wu
HenpsiMmoe pas3BuTue. PaszButne ¢ Meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MNPSIMOrO0 M HEMPSIMOTO
pa3BUTHUA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiliuy poCTa JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS



y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMEpPTh Kak
OHMOJIOTHYECKHE TTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
YKU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue crop B mpouecce Meiiosa. ['amerorenes
y pacteHnil. OIJIOLOTBOPEHNUE U PA3BUTHE PACTUTENBHBIX OpraHuU3MOB. [[BoWHOE
OITIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeryiIsiid OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmumer u cxembl: «BereraruBHOe pa3sMHOXKEHHE», «THIBI Oecroyoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBD,
«Pa3mHOkeHue runpe», «Meito3», «Xpomocombl», «['amerorenes», «CtpoeHue
AULEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHes3a», «lIpsmoe u
HenpsiMOe pas3BuTHE», «Pa3zBuThe wmanckoro xyka», «PasButue capaHum,
«Pa3Butne narymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y ULBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKO# KanmycTbl», «  KU3HEHHBIN LUK MXa», «  KM3HEHHBIA LIMKJI MTATTOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenaparbl SULEKIETOK U
CIIEpMATO30U10B, MOJENb «L{UKI pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «/3yueHue cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpEnaparax».

IIpakTuyeckas padora «BpIABIEHHE MPU3HAKOB CXOJCTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBJICHUS M PA3BUTHS TEHETUKH Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHUHU I'€HETHKH.
Pa6ote H. K. Konsiiosa, H. U. Basunoga, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJOTUYHBIE XPOMOCOMBI,
aJUleNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA M PELIECCUBHBIN
MpU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBICE ~ METOJBl ~ TEHETHKW:  THUOPUIOJIOTHYECKHUM,  IIUTOJIOTUYECKHH,
MOJIEKYJISIPHO-TEHETUUECKHI.

JlemoHcTpanumn



[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kosnsnos, H. H.
BaswioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel v cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIIUBAHUS.

JlabopaTopnass paGora «Jlpozoduna Kak OOBEKT TEHETUYECKHX
VICCIICIOBAHUIN.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3us rTHOpUI0B MEepBOTo NnokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTOJIOrMuecKkre OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ unore3a 4ucToThl raMmer.

AHanmsupyouee ckpemnBanue. [[poMexyTouHbId XapakTep HacleJOBaHHUS.
Pacuiennenre npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeH1ensl — 3aKOH HE3aBUCUMOTO
HacJIeI0BaHUs IPpU3HAKOB. [{uTOmOrnyeckre OCHOBBI AUTUOPUAHOTO CKPEITUBAHU.

Cuemnniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TreHaMHu. XPOMOCOMHasd
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIECHUSA NOJIA. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TE€TEPOramMeTHBIA MOJ. |'eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enoTum Kak uenocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM aiienu3M. B3anMoaeicTBUE HEaVIEIbHBIX TI'E€HOB.
Kommiementapuocts. Onuctas. [lonumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3HOIOTUYECKUX  TPOIIECCOB, TOBEICHHUS ¢  KOTHUTHBHBIX  (DYHKITHH.
['eHeTHYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35UH — MHUKpOOHOM». ['€HeTHMYeCKHE acleKTbl KOHTPOJSI U
W3MCHECHUS HACJICICTBEHHON WH(OPMAITUHU B TTIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toprpetsl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBriif 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
Meunaens», «AHaIM3HUpYOUIEEe CKpelIMBaHue», «HemoiHoe DOMUHUPOBAHHEY,
«CUeIUIeHHOE HacJeOBaHWE MPU3HAKOB Yy Apo3oduibdy, «['eHeThka momay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOXKECTBEHHBIN AJUIEIN3M», «B3auMOIENCTBUE TEHOBY.

OOopynoBanue: MoOAENb [Js JEMOHCTpalMd 3aKOHOB €IMHOO00Opa3us
rUOpUJOB TEPBOrO TOKOJEHUS M pacUICIUVIEHUs MNPU3HAKOB, MOJENIb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb IS



JEMOHCTPAlUM CLEIJICHHOIO HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MuUKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB MOHOTMOPUIHOIO
CKpELIMBAHUS y APO30(PUIBY.

IIpakTuyeckass  padora  «J/I3yueHue  pe3yibTaTOB  AUTHOPUIHOTO
CKPEIINBAHUSA y TPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHMIAa M cpenbl npu  (GopMHUpoBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MPU3HAKU. BHabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanronHas U3MEHUYUBOCTh. Ponb cpeasl B (opMUpOBaHHUH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarnmoHHbIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(PUKAIIMOHHOM
M3MEHYHMBOCTH.

['eHOTHNIMYECKAsT U3MEHUUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHas M3MEHYMBOCTh. Mel03 M TMOJOBOM MpoOIeCC — OCHOBa
KOMOMHATUBHOW U3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TEHETUYECKOT0 Pa3Ho00pa3us B Mpeesiax 0JHOTO BU/IA.

MyTtanmonHass HW3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SaepHble U
HUTOIUIa3MaTuyeckue myTtauuv. CoMaTUYeCKUE W TMOJIOBbIe MyTauuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHel W WX BJIUSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTU MYTAIlMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HacienctBeHHoi m3MenuunBoctu (H.W. BaBuios). BuesnepHash M3MeHYHBOCTH U
HACJIEICTBEHHOCTB.

Onucenemuxa U OSNUSEHOMUKA, pOJb  ONUSEHEeMUYeCKUx ¢Qakmopos 8
HAc1e008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOB.

JlemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Uoranncen, H. 1. Basuios.

Tabmumet u  cxeMbl: «Bugsl  usmeHumBoCcTHY», «MoaudukaroHHast
M3MEHUYHUBOCTDHY, «KoMOuHaTuBHas U3MEHUYHUBOCTbHY, «Merios»,
«OmnonoTBopeHuey, «I eneTnueckue 3a00JeBaHus YeI0BeKay, « BUIbl MyTaluii».

OO6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTEHHUM,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMKU BUIAMH H3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOAU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psijga U
BAPUALIMOHHON KPUBO».



IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YejiOBeKa

Kapuotun uenoBeka. MexayHapoaHas IpOrpamMMa MCCIEIOBaHUS TE€HOMA
yenoBeKa. Meronbpl  M3yYeHMsT T€HETHMKH  YEJOBEKa: TIE€HEAJOTHMYECKHi,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKUIA. CoBpemeHHOE ONpeIeJICHHUE TE€HOTHUIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YellOBEeKa. [ €HHbIE U XPOMOCOMHBIE
O0oJe3HM dYeNoBeKa. boJIe3HW C HACIEACTBEHHOW MPEApacioyioKEHHOCTHIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUHU T'€HETUYECKUX
3a0oneBaHui 4yenmoBeka. MeauKko-TeHeTHuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «TE€HETUYECKOro rpy3a». DTUYECKUE aCIEKThl UCCIEIOBAHUN B
00JIacTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (GakTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEIOBEKA K
bu3rUecKoMy U XUMHUUYECKOMY 3arpsi3HEHUIO OKpYysKaroiieil cpespl. ['eneTnueckas
MPEIPACTIONIOKEHHOCTD YEJTOBEKA K MATOJIOTUSIM.

JleMoHCcTpaLumn

Tabnuiel u cxembl: «Kapuotun uyenoBekay, «MeToJbl U3yUEHUS] T€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUS YETOBEKAY.

IIpakTnueckas padora «CoCcTaBIC€HHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpraHu3sMoB

JloMecTukanus u cenekuus. 3apoKIACHUE CEICKINU U JOMECTUKAIIUU. Y YEHHE
H. U. BaBunoBa o lleHTpax NOpOUCXOXKIEHUS U MHOTO0Opa3us KyJIbTYPHBIX
pactenuil. Ponb cenekuuu B CO31aHUU COPTOB PACTEHUI U OPOJ ) KUBOTHBIX. CopT,
opoJia, MTaMM. 3aKOH FTOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW U3MEHYMBOCTHU
H. W. BaBunoga, ero 3HaueHue Jj1si CEJICKIIMOHHON paOOThI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VIH/INBU1y AJIbHBIM. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
npou3BOAUTENEH MO MOTOMCTBY. OTOOpP TO TEHOTHMY C MOMOIIBIO OIIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThI.
PannannoHHBIN U XUMUYECKU MYTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTYPHBIX
dbopm opranu3moB. Vcmonp30BaHME TEHOMHOTO PENAKTHPOBAHHUS W METOOB
pexkomOuHauTHBIX JIHK 115 mosryueHnst HiCX0IHOTO MaTepuaia Jijisl CeJISKIUH.

[Tony4yenue MOJIUTIIIOUIOB. BuyTtpuBugosas TUOpUAN3ALINSL.
bnu3kopoACTBEHHOE  CKpeliuBaHWe, WiM  UHOpuauHr.  HepojacTBeHHOE
CKpelllMBaHue, WM ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcrnonap3oBaHue
rerepo3uca B cenekiuu. Otnanéunas ruldpuausanus. [Ipeogonenue Oecruiomus



MEXBUIOBBIX THOPUIOB. JJOCTHIKEHUS CEICKIIMU PACTCHUM U JKUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHue U N3yYEHHE FTEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U UX
JUKUX POJIMYEH NI CO3J]aHUs HOBBIX COPTOB U THOPHUIOB CEIbCKOXO35IMCTBEHHBIX
KYJIbTyp. M3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMEEHHbIX U  NPOMbBICIOBbIX  JCUBOMHBIX 6 Yeaax YVIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOpPOO, JUHUL U KPOCCO8, 8 MOM Hucie C
NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, Nepedosblx uoeti u
NepCneKmuGHbIX MexHoaA02Ul.

JlemoHcTpanuu

[Toptpeter: H. M. BaBumos, U. B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykssinenko, b. JI. Actaypos, H. bopnoyr, 1. K. bensies.

Tabmuirel U cxeMbl: «L{eHTpbI MPOUCXOXKICHUS] U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metonpl cenexuuny, «OtnanéuHas rudbpuauzanus», «MyTareHesy.

JlabopaTopHnasi padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U MOPOL
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METOOB CEIICKIINU PACTCHUI.

IIpakTuyeckas padora «IIpuBrBKa pacTeHHI».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHKEHMS CEJICKIIMH pPAaCTeHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHUIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abopaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHoJI0rus ¥ CHHTEeTHYECKAsI OMOJIOT U

OOBEKThI, HCHOJIb3yEeMble B OMOTEXHOJOTUM, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIEOOMEeUeHUe, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BuHOAenue. Mukpobuonornyeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTUYECKUX
TexHosorui. [Ipon3BoacTBO Oelika, aMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEpKAIlIUX HE BCTPEUAIOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MYTH.

Kierounasa unxkeHepusa. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
*®uBOTHBIX. KpmoGanku. Comatmdeckas THOpUAM3AUS W  COMATHYCCKUN
smOpuorere3. Mcmonpb30BaHWE TaruIOWJOB B CEJIEKIMU pacTeHuid. [lonyyenue
MOHOKIOHAbHBIX anmumein. Hcnonvsosanue MOHOKIOHALIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
AMIEKJIETOK U KJIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAaHTALMKU SAEP KIETOK.



Texnonocuu 0300po6nenus, Ky1bmueupo8anus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass MU TeHHas HWHKeHepus. VCKyCCTBEHHBI CHHTE3 I'€HAa W
koHCcTpyHnpoBanue pekomouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTrKeHns U epCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUH. DKOJIOTUYECKNE
U 3TUYECKHUE MPOOJIEeMbl TEeHHON MH)KEHEPHH.

Menuuuackue 6uorexnonoruu. [locrrenomuas nudposas meaunuaa. TTLP-
JMArHoCTUKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUM aHaldu3 MpoTeoMa
YEeJI0BEKA ISl OLEHKM COCTOSIHUSA €r0 370pOBbs. M CIOIB30BaHHE CTBOJOBBIX
kiaeTok. Taprernas Tepanus paka. 3D-Ouommxenepuss i pa3paboOTKu
(yHIaMEHTAJIbHBIX OCHOB MEJMLMHCKUX TEXHOJIOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COUYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTUHIA U cKapQoIaUHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIM3UPOBAHHON MEIULINHBI.

CozlaHrue BEKTOPHBIX BAaKIMH C LEJIbI0 00ecnedeHHs KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautenerd OPBU, ycrtaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkuonuposanus PHK-cogepxaiiux BHpycOB, BBI3BIBAIOLIMX 0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCcTpaLumn

Tabmuupl u cxemsl: «/crnoab30BaHEe MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxeHepus», «[ eHHass HH)KEHepUs».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «IloyyeHrne MOJOYHOKUCITBIX TPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIIAas IPOU3BOJMUTENIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCsL TMPOrpaMM CpedHero oOluiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType JITMUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMBbI IO OUOJIOTUH
BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHNWE OOYYalOIMMUCI POCCUHCKON
rpaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUI0  OHOJIOTHUH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN pa3BUTHS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIITUXCSI PYKOBOJACTBOBATHCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKON KYIbTYPHI,
cnocobHocmu cmasums NEINH U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUSI POTPAMMBI 110 OMOJIOTHU TIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE TMpaBUJIaMU U HOpPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT TMpOIlECCaM CAaMOIIO3HAHMS, CAMOBOCIIMTAHHS U
cCaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTU, MATPUOTH3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSAIKY, YETOBEKY TpyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)XXCHUS, OCEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HAaCIEAUI0 U
TPAAUIIASM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKpYXKarolIeH cpele.

JlugHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOoro mpeamera «buomorus»
JIOJKHBI OTpakaTh FTOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCSl PyKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbBITA JACATEILHOCTU B IPOIIECCE peau3allid OCHOBHBIX HAMpaBICHUN
BOCIIUTATEJIbHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOM TBOPUECKOM JIEATEIBHOCTH MIPH CO3/1aHUN YUEOHBIX
MPOEKTOB, pEIICHUH Yy4yeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPENENSITh COOCTBEHHYIO TMO3UIMI0 1O OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHE YUYHUTHIBATh B CBOMX JCHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAIbHBIM NOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIEAOBATENbCKUX 337ad, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONMOHEHTOB TMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,
YBAXKEHHUsSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU niepel PonnHon, ropaoctu
3a CBOM KpaH, CBOWO PoauHy, CBOM S3BIK U KYJbTYpYy, IPOILUIOE U HACTOSALIEE
MHOTI'OHAIlMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOJHOMY HACJIEAUIO M NMAMSATHUKAM IPUPOJIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWMOJOTMH, MOHUMAHUS 3HAYECHHs OHMOJOTMHM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KEHHIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €ro cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MIOBE/ICHHUS;

CIIOCOOHOCTh OLICHUBATh CHUTYalMI0O M MPUHUMATh OCO3HAHHBIE PEILICHHS,
OPUEHTUPYACh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAyIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTEISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMIPUHATHS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaauuusMu Hapo1oB Poccuu;

4) 3¢TETHYeCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIIOYasl ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILEHUI;

ITOHMMAHHUE SMOLIMOHAIIBHOTO BO3IEUCTBHUS JKMBOM IPUPOBI U €€ [ICHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PAa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

S5) ¢usnuyeckoro Bocnutanus, GopMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHATIBLHOTO 0JIarONnoJIyuns:

MOHMMAHME U peanu3ainus 3J0pOBOro u 6€30nacHoro oopasa xKu3HH (310pOBOE
MUTaHuE, COOJII0ICHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATUH W OT/AbIXa, peryispHas (Qu3nyeckas aKTUBHOCTb), OEPEeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHS] K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE 1EHHOCTH MPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCJEACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (yHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AaKTUBHOW JESITENIBHOCTH TEXHOJIOTMYECKOW W COLHMAIBHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSITh TaKyIO J€ATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPeCcCUOHAIBHON AESTEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyayimied mnpodeccun ©  Pearru30BHIBATH
COOCTBEHHbIE KU3HECHHbIEC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TOCTYNKOB W OIEHKH WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYXKaOUIEN CPEJIbL;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJeM M MmyTed ux
pelIeHus;

CIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMBbIe TPU U3YUEHUU OMOJIOTHH 3HAHUS
M yYMEHHMSI TpU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  palMOHAJbHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHHE  NpPAaBWJI  MOBEAECHHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATUE NEUCTBUM, TPUHOCAILUX BPE] OKPYKAIOIIEH TPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONPHUATHBIE SKOJOTHMYECKHUE IMOCIEACTBUS
MPEANTPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAILATh UX;



HQJIMYUE Pa3BUTOTO SKOJIOIMUECKOIO MBIIUIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
OTIbITa NEeSITENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMHU B TO3HABATENbHON, KOMMYHUKATHBHOW WM COLIMAJIbHOU
IPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NEATEIHHOCTH SKOIOTHUECKON
HaMpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpPIIICHCTBOBAHUE SA3BIKOBOM M UYHTATEIIbCKOW KYJIBTYphl KaK CpPEICTBa
B3aMMOJICHCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE crneuu@uKku OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
(GbopMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBILUICHUS, CO3[JaHUU LIEIOCTHOTO
NPEACTaBICHUS 00 OKpPYXalolleM MHpE KaK O €IMHCTBE MPUPOJbI, YETOBEKA U
o0miecTBa, B MO3HAHUM MIPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHuu MpoliIeM
COXpaHEeHUs! MPUPOAHOTO PABHOBECHUS,

yOEeXKIEHHOCTh B 3HAUMMOCTU OHMOJIOTHUU JJII COBPEMEHHOW LMBHIM3AINU:
o0ecrieueHrsi HOBOTO YpPOBHS Pa3BUTHUSA MEIULIMHBI, CO3JIaHUE MEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pellaTh pPECypcHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 II00AIBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieyeHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHHM OWOJIOTMYECKUX 3HAHUM B LEJsIX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYarommxcs, GopMHUPYyEMOit
IpH M3YYCHUH OMOJIOTHH;

MOHUMaHHE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHMA JJs aHaiau3a |
OOBSICHEHHUS SIBICHUN OKPYKAIOUIEro MUPA U MPOUCXOASIINX B HEM W3MEHEHH,
yMEHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOUEHMsS] HAa OCHOBE HAy4dHbIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BATh OMOJOTMYECKHE 3HAHMS IS
petieHust Ipoo6sieM B peabHbIX JKU3HEHHBIX CUTYAIINAX;

OCO3HAHHME IIEHHOCTH HAYYHOUW JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HaHHM MO OWOJIOTUH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSAMHU.



METANNPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHble pe3ybTaThl OCBOEHUs yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HAUYMMbIC i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYUYAIONIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAYYHbIC MOHSATHUS, OTPAKAIONIUE
[EJOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHeUU(PUKY METOJOB TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, DHEPTHUs, SBJICHHE, MPOIIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNe, HAOII0IeHEe, N3MEPEHUE, SKCTIEPUMEHT U JIPYTHUE); YHUBEPCATIbHbIC
y4deOHble JeHCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
oOecrieunBaromue GpopmupoBanre GyHKIMOHAIBHOW IPAMOTHOCTH M COIUATIBLHOM
KOMIIETEHLIIMA  OOYy4YaloIIMUXCA; CHOCOOHOCTh OOyYarolmuxcsi HUCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIIUIUTMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEPCAIIbHbBIC
y4eOHbIE IeUCTBUS B IO3HABATEIHLHOM M COIMATLHOM MPAKTHKE.

B pesynbTaTe u3yueHus OMOJIOTHH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus
y oOyuatomierocas OyayT chOpMHUpPOBaHBI TO3HABATENbHBIE YHUBEpCAIbHbBIC
y4eOHbIC JEHCTBUS, KOMMYHUKATHUBHbIC YHHUBEpCaJbHbIC YyueOHbIC JCHCTBUS,
pEryJIATUBHBIE YHUBEpCAIbHbIC yUeOHbIC EUCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHus JOJKHBI OTPaXKATh:

Ogianenue YHHBEpPCATbHBIMH yueOHbIMH MO3HABATEIbLHBIMU
NefCTBUAMU:

1) 6a30BbI€ JJOTHYECKHE AeiiCTBUSI:

CaMOCTOSATETLHO  (OpMyJIHMpOBaTH M aAKTyaJM3UpOBaTh  MpoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUS, KilacCupUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C JPYTUMHU MOHSTHUSIMH);

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYyKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/IEIBHBIE CPEJICTBA JIJIsl PE/ICTABICHUS CYIIECTBEHHBIX
CBS3€ W OTHONIEHWH B H3yYaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKkxKe
MPOTUBOPEYHI PA3HOTO POJa, BBISBICHHBIX B PA3JIHYHBIX HH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabarbiBaTh IUIaH pEIICHHUS MPOOJeMbl C YYETOM aHajau3a HMEIOIIUXCS
MaTepualbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEI0BATENIbCKON U MPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss MnpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOUCKY METOJIOB PELICHUs] IPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJOB MO3HAHUS;

UCTIONB30BaTh PA3IMYHBIE BUABI JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO
3HAHUS, €r0 WHTEpIpeTalud, MPeoOpa3OBaHUI0O M TMPUMEHEHHIO B Yy4eOHBIX
CUTyalUsIX, B TOM YHUCJI€ IPU CO3TaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(opMupOBaTh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHONU TEPMUHOJIOTHUEH,
KITIOYEBBIMU TTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMU
JeSITeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaavy,
BBIJIBUTaTh TUIIOTE3Y €€ PeIleHNUs, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a7]aBaTh MMapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHHs 3aJaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATh LEJICHANPABICHHBIA MOUCK TNEPEeHOca CPEJACTB U CIOCOOOB
JeUCcTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh IMEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 U MPAKTUYECKYIO0 00JacTu
KU3HEACSITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MpEAJIaraTb OpUTHHAIIBHBIC MOAXOMBI M PEIIeHUs,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

3) pabora ¢ undgopmanmueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHMKAX UHPOPMAIMH (TEKCTe Y4EOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTUYECKHX CJIOBapsX U
CTIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUS, KPUTUYECKU OLCHUBAThH
€€ TOCTOBEPHOCTh M HENTPOTHBOPEUNUBOCTb;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NHYHBIE METOJbI MPU TIOUCKE U
orbope Ouosornueckoit MHGOpPMAIIUM, HEOOXOIUMOM JJIsi BHIIOJIHEHUSI YUYeOHBIX
3ajay;

npUOOpETaTh OMBIT WCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
Oounonornyeckoil UHPopManuu (CXeMbl, rpaQuKy, TUArpaMMbl, TAOJIULbI, PUCYHKHU U
Apyroe);

UCIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa NpH paboTe C
Ouoyornyeckol HHPOpMalMen: TPUMEHSATh XHUMHUYECKue, (Qusnyeckue U
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (OpPMYJbI, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPECTBa
HarJISIAHOCTH;

BIAJCTh  HABBIKAMH  PAcO3HaBaHWA W 3amUThl  WHOOpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBj1ajieHN e YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JA€HCTBUSAMM:

1) obmeHue:

OCYILECTBJISITh KOMMYHHUKAIIMH BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEILHO BBIMIOJHEHUS TMpeJjiaraeMoun
3a/1aud, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH TMO3UIUN APYTUX YYACTHHUKOB
JIMaIora Ui TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIlUi,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS] W B3aMMOJICHCTBUSI, TOHUMATH
HaAMEpPEHHUS IPYTUX JIIOJEH, MPOSBIISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupOoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboThI IPH pelIeHUN OMOIOTHYECKOU MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN yIeOHOM 3a1a4H;

BBHIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUN C Y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UjieHa KOJIJIEKTUBA;

OPUHUMATh 1€  COBMECTHOM  JCSATENHHOCTH, OPTaHW30BBIBATH |
KOOPJIMHUPOBATh JIEUCTBUSA 110 €€ JOCTHIKECHUIO: COCTAaBJISITH IUUIAaH JCKHCTBUH,



pacmpenensiaTh pojau ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM pabOThI;

OLICHUBATh KAYECTBO CBOET0 BKJIaa U KaXJA0T0 Y4aCTHUKA KOMaH bl B OOIIUIA
pPE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBATh UJEHU C TMO3UIUUA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJECHUE B PAa3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMH:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MpOOJieM H UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHWOJIOTHYECKMX 3HAHUM I1ICJICBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBHSIX W MOCTYINKAaxX MO OTHOLIEHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JJ0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH [MO3HABATENIbHYIO NI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacumupsTh paMKu y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUM;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYIAUIUU B
pa3HBIX 00JIACTSX 3HAHWUM, IMOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIaJIETh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIHUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCTOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYaIlWH, BhIOOpa
BEPHOI'O PELICHUS;

yMEThb OIICHUBAaTh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 UX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIW3€ pe3yJbTaToB
NEATENIbHOCTH;



3) npuHsATHE ce0s U APYTUX:
IPUHUMATh ce0sl, TOHMMAs CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHAMATh MOTHBBI M apryMEHTbl JPYTMX @pPU aHajIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;
IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro 4YeJ0BEKa.
NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOCHHUS COJIEpKAHUS Y4YE€OHOTO MpeaMera
«buonorusiy Ha yriayOJIEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECIeUYCHHE
npoduibHoro  oOydenust  oOydvaronuxcst  Owonmorun. OHHM  BKIJIIOYAIOT:
cnenuuyecKkue Il OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CITOCOOBI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI JEATEILHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUU U WX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyalusx. [IpenMerHbie pe3ynbTaThl MPEACTaBICHBI 1O
rojiaM u3y4eHwusl.

[IpenmeTHbIe pe3ynbTaThl OCBOeHUsI yueOHoro mpenmera «buonorus» B 10
Klacce NOJIKHBI OTPAKATh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOpPMHUPOBAHUU ECTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB  TPHUPOJBI U  PEIICHHH TMpoOJieM  palmoHaIbLHOTO
MIPUPOJIOTIOIB30BaHUS, O BKJIaJe POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIAralonye OUOJIOTMUEeCKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboiau3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnerounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi
HacnenctBeHHocTn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KyIbTYPHBIX PACTCHHIT), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TI€PBOI'0 TOKOJEHUS, PAaCIICIUICHUS, YUCTOTHl TaMeT, HE3aBHUCHUMOIO
HacnenoBanuss [. MeHgens, TOMOJOTMYECKHMX psJOB B HACJIEACTBEHHOU
u3menuuBoctu H. Y. BaBuiioa), npuHIunbl (KOMIUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCJIEAOBAHUAX KHUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPECHUE,
HaO0JII0/IeHNUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYyIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepuii, rpubOB, pacCTEeHUH, >)KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTCHMM, J>KMBOTHBIX, 4YEJIOBEKa, IPOILECCOB KU3HEACITEIHLHOCTH,



MPOTEKAIONIUX B OPTaHM3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKHUX
MIPOIIECCOB: OOMEHa BemIecTB (MeTa0oIM3M), TIPEBpaIlEHUs] YHEPTUU, OpPOKECHUS,
aBTOTPO(HOIO U rerepoTpoPHOro TUIOB MUTAHUSA, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MEH03a, TaMeTOTreHe3a, dIMOPHUOTEeHEe3a, TTOCTIMOPHUOHAIEHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHANBUAYATLHOTO  pPa3BUTHUA  OpraHu3mMa  (OHTOTeHe3a),
B3aMMOJICHCTBUSI T€HOB, FE€TEPO3HUCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOMJAMU KJIETKU U HUX
GYHKIUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEKITY
OopraHaMu M CHCTEMaMU OpPTraHOB Yy pacTeHHWH, JKMBOTHBIX M 4YEJIOBEKa U UX
GYyHKIUAMHA, MEXIY CHUCTEMaMHU OPTaHOB M WX (PYHKIUSAMH, MEXKIYy ITamamu
oOMeHa BEIIECTB, ATaaM KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIOB OPraHHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUNOM, (PEHOTUIIOM U
dbakTOpamMu cpeibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl JOKQ3aTEebCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE penaTh OMOJIOTHISCKUE 3a1a9H, BBISABIATh IPUUNHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBINOJIHATh JTA0OpATOPHBIE M TpaKTUYECKUe paldoThl, COOMIOAAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HX OKCIECPUMEHTAIbHBIMU
cpenctBamu, GOpMyIHpYsl Ielb HCCIEJOBaHUS, aHAJU3UPOBATH IMOJTYUYCHHBIC
pe3yibTaThl U J€NIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIICIOBATEIILCKON paboTe Mo OMOJIOTHH,
OKOJIOTUM W MEIUIIMHE, MMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJWYHO  TPEACTaBIATh  MOJYYCHHBIC  pe3yJbTaThl Ha  YUYEHHYECKHUX
KOH(DEpEeHITUSX;

YMEHUE OIICHUBATh JTUYCCKHUE aCIEKThl COBPEMCHHBIX HCCIEAOBaHUN B
o01acTv GMOJOTUHU U MEAUIMHBI (KJIOHHPOBAHKE, NCKYCCTBEHHOE OTUIO0TBOPEHUE,
HaNpaBlIeHHOE N3MEHEHNE TeHOMA M CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccruoHamTbHON
JeSTENHLHOCTH B 00JacTH OWOJIOTHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CENIbCKOTO XO3S1CTBA, MUIIECBOW MPOMBINIJICHHOCTH, YIIAyOIsTh MO3HABATEIIbHBIHN
WHTEpEC, HAIIPABJICHHBII HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH MpOdeccHu n
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMsIX CpPEIHETro
po(heCcCHOHaNBLHOTO U BHICIIETO 00pa30BaHUSI.



[IpenmeTHbIe pe3yNbTaThl OCBOEHUA ydeOHOTrOo mpenmera «buonorus» B 11
Kjlacce NOJKHbI OTPAXKaTh:

c(hOPMUPOBAHHOCTb 3HAHUU O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON E€CTECTBEHHO-HAYYHON
KapTUHBl MHpA, B MO3HAHUM 3aKOHOB MPHUPOJBl M PEUICHUH SKOJOTMYECKUX
npo0JeM dYelnoBeuecTBa, a TakKe B PEHICHHH BOIMPOCOB PAIMOHAIBLHOTO
IPUPOIOIIONH30BaHUSA, U B (HOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHUE BIJIAJIETh CHUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralolux OUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHUJ, 3KOCHUCTeMa, Ouocdepa), OMOIOTHUYECKUE TEOPUHU
(aBosmorinonHas teopus Y. JlapBuHa, CHHTETHUECKAs TEOPHUsS SBOJIOIUHN), YUCHHS
(A. H. CeBepuoBa — 0 nyTsx U HanpasieHHsX 3Bomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapaum m B. BaiinGepra,
3apojeimeBoro cxojacrea K. M. bapa), mpaBmia (Munummyma FHO. JluOuxa,
HKOJIOTMYECKON MHpaMubl 3HEpruu), runoressl (rumoresa «mupa PHK» V.
['unbepra);

YMEHHE  BJIaJeTh  OCHOBHBIMH  METOJaMH  HAyYHOrO  TMO3HAHWS,
UCIIOJIb3yEeMBbIMH B OMOJIOTHYECKUX UCCIICIOBAHMSIX KUBBIX OOBEKTOB U AKOCHUCTEM
(omucaHue, u3MepeHue, HaOIIOJIEHHE, HKCIIEPUMEHT), CIOCOO0aMHu BBISIBICHUS U
OILICHKH aHTPOIIOT€HHBIX U3MEHEHHUH B MIPUPO/JIE;

YMEHHUE BBIJCISATh CYIIECTBEHHbIC TIPU3HAKW: BUJIOB, OHOTEOIEHO30B,
PKOCHCTEM M Omochephl, CTaOWIU3UPYIOMICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUTONATPUUYECKOTO U CUMITATPUIECKOTO BHUI000pa30BaHMs,
BIUSHUSA ~ JBWXKYIIMX  CHWJI  DJBOJIIOIMM  HAa  reHoQOHJ  TOMYJSIIUH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUsI, YepeIOBaHUsI HANpaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3UM MEXKJY MPOLECCAMU SBOJIOLNH,
JBIKYIIMMH CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBJSITh  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie 0OMTaHus, a0MOTUYECKUX U OUMOTUYECKHUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€d  OpPraHW3MOB B  COOOIIECTBax,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JUIsl JI0KA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpe/ibl OOUTAHUS, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPO/IbI U YEIOBEUECTBRA;

YMEHHUE pelIaTh OMOJIOTUYECKUE 3a0a91, BBISIBISTh IPHUYUHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIICTYEMbIMU OMOIOTHYECKUMH MPOIIECCAMU U SIBICHUSIMH, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPaKTUYECKUe padoThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh HUX OKCICPUMCHTAIbLHBIMU
cpenctBamu, GOPMYIHpYsS Ieb HCCICAOBAaHUS, aHAJIU3UPOBATH IOTYUYCHHBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

yMEHHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEOBATEIbCKON padOTe MO OHOJIOTUH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHYCCKHX
KOH(EepeHIHUsX;

yYMEHUE OIEHNWBATh THUMOTE3bl M TEOPUH O TMIPOUCXOXKICHUHU KU3HU, YETOBEKa
U 4YENOBEYECKUX pac, O MPUYMHAX, MOCIEJACTBUAX U CHocoOax MpeaoTBpalIeHUs
rJ1I00adbHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYILECTBIISITh OCO3HAHHBIN BBIOOP Oynymied npodeccuoHaIbHOM
JEATENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, METUITHHBI,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHUCTBA, MHUIIEBOMN
MPOMBIIIVICHHOCTH, YIIyONATh TO3HABATENbHBI HWHTEPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMIOIIECH  Tpodeccmrt W MPOJODKCHHE
OMONOrHUecKOro 00pa30BaHUsl B OPTaHU3AIMIX CPEAHETO MPO(GECCHOHATBLHOTO H
BBICIIIETO 0Opa3OBaHUs.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MpPorpamMmbI

buonorus xak Hayka

KuBble cucTteMbl U UX
U3y4eHUe

buonorus kieTku

XuMunyeckas
OpraHu3alus KJIETKU

Crpoenue 1 pyHKIMU
KJIETKH

OOMeH BemecTB U
IIpeBpaLIeHNe
SHEPTHH B KIIETKE
HacnenctBennas
uHpopManus u
peanmuzanus €€ B
KJIETKE

Ku3HeHHBIN 1K
KJIETKHU

Crtpoenue u GyHKIUN
OpPraHUu3MOB

KoanuyecTBO 4acoB

Bcero

10

17

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

0.5

0.5

1.5

JuiekTpoHHbIE (IU(pPOBBIE) 00pa3oBaTeIbHbIE
pecypcsbl

https://resh.edu.ru/subject/5/10/
https://urok.lc.ru/library/biology/biologiya 10 klass eorl 0/
http://school-collection.edu.ru/collection http://nrc.edu.ru/est



https://resh.edu.ru/subject/5/10/
https://urok.1c.ru/library/biology/biologiya_10_klass_eor1_0/
http://school-collection.edu.ru/collection
http://nrc.edu.ru/est

Pa3smuoxenue u

10 pa3BUTHE OPraHU3MOB
['eneruka — Hayka o

11 HACJICJICTBEHHOCTH U
U3MECHUYUBOCTH
OpraHHU3MOB

12 3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH

13 3aKOHOMEPHOCTH
W3MEHUYUBOCTH

14 I'enetnka yenoBeka

15 Cenekuus
OpTraHU3MOB
buorexHonorus u

16 CUHTETHYECKAS
ouonorus

17 PesepBHOe Bpems

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

10

102

1.5

0.5

0.5

13






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

Buosorus kak KOMIUICKCHAsI HayKa U KaKk
4acTh COBPEMEHHOT0 00IIeCTBa

JKuBbIe CHCTEMEBI U X CBOMCTBA

YPOBHeBaSI oprann3anus )XUBBIX CUCTEM

HcTopust OTKPBITHS U U3YUEHUS KIIETKH.
Kiterounas reopus

MeTo/1b1 MOJIEKYJISIPHOM U KJIIETOYHOU
ouonoruu. [Ipakruyeckas padora
«M3yuenne MeTo0B KJIETOYHOU
Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepeHnnaILHoe
nentpudyruposanue, [111P)»

XMMHYECKUN COCTAB KJIETKU

MI/IHCpaJ'IBHBIe BE€IICCTBA KIICTKH, UX
ouooruyeckas POJib

OpFaHI/I‘-IeCKI/IG BCIIIECTBA KIJIICTKHU —
6enku. Jlaboparopnas padota

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

0.5

0.5

Jlara
U3yYeHUs

04.09.2023

06.09.2023

08.09.2023

11.09.2023

13.09.2023

15.09.2023

18.09.2023

20.09.2023

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

19

«O0bHapyxeHue OEIKOB C ITOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIHID»

CoiicTBa, KIaccupuKays u GyHKIUU
0enKoB

OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKH —
YIJII€BOAbL

OpFaHI/I‘IeCKHC B€IICCTBA KIICTKH —
JIUIIUABI

Hyxnennossie kucnotsl. JJHK u PHK.
Jlaboparopnast pabora «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)
Crpoenue u pynkiun ATO. pyrue
Hykieosunrpudocdarst (HTD)
CexsenupoBanue JJTHK. MeTo bt
TF€HOMUKH, TPAaHCKPUIITOMHUKH,
IIPOTEOMMKH

MeToapl CTPYKTYpPHO# OMOTOTHI

Tunel knerok. [Ipokapuornueckas
KIIETKA

CrpoeHune 3yKapuoTHYECKOM KIETKH.
[TpakTuyeckas padora «M3yueHue
CBOICTB KJIETOYHON MEMOpaHb»

IToBepXHOCTHBIN anmapar KJIETKU

OnHOMEMOpaHHbIE OPraHOU bl KIETKH.
[TpakTuueckas padota «M3ydenue

0.5

0.5

0.5

22.09.2023

25.09.2023

27.09.2023

29.09.2023

02.10.2023

04.10.2023

06.10.2023

09.10.2023

11.10.2023

13.10.2023

16.10.2023



20

21

22

23

24

25

26

JABVKCHUS HUTOINIA3MBbI B PACTUTCIIBHBIX
KIICTKax»

[ToryaBTOHOMHBIEC OPTAHOUIBI KIETKH:
MUTOXOHJIPHH, TIacTH L. JIabopaTopHas
pabota «MccnenoBanue mia3Mom3a u
JICTUTa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

HememOpaHHbIe OpraHOn/Ibl KIETKU

Ctpoenue u pyHKLIUH s71pa

CpaBHUTEIIbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4yeHne CTpOEHUS KJIETOK pa3IMYHbIX
OpPTaHU3MOBY

ACCUMUJISITIVS B TUCCUMILTSATINS — JIBE
CTOPOHBI MeTaboan3Ma. THurb oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTUTHYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WIH
KaTasas3bl)»

DepMEeHTaTUBHBINA XapaKTeP pEeaKIHil
KJIETOYHOTO METa00IM3Ma.
Jlaboparopnas pabota «M3yueHnue
(bepMEeHTaTUBHOTO PACIHICTIIICHUS
NEPOKCH/Ia BOJOPOJa B PACTUTENBHBIX U
KUBOTHBIX KJIETKAX)

benku-akTuBaTOpH! M OCIKU-UHTUOUTOPHI

0.5

0.5

0.5

18.10.2023

20.10.2023

23.10.2023

25.10.2023

27.10.2023

08.11.2023

10.11.2023



27

28

29

30

31

32

33

34

35

36

37

38

ABTOTpOGHBIN THIT 0OOMEHA BEIIECTB

dorocuuTes

XemocunTes. JlabopaTopHas pabora

«CpaBHeH#ue mpoieccoB GOTOCHHTE3A U

XEMOCHHTE3a»

AHa3poOHBIC OpraHu3Mbl. Bubl
opoxenus. JlaboparopHas pabota
«CpaBHeHHe Po1eccoB OPOXKEHUS U
JIBIXAHUS

AspoOHBIE OpraHNU3MBbI. DTarbl
HHEPreTHUECKOro oOMeHa

DHeprusi MeMOpaHHOTO TpaJueHTa
npoToHoB. Cunrte3 AT®: pabora
npoTOHHON AT®-cuHTa3bI

Peaknum MaTpu4HOrO CHHTE3a

TpaHckpumus — MaTpUYHBIA CUHTE3
PHK

Tpaucnauus u e€ ramnbl

Konuposanue amunokucnot. Ponb
pubocoM B OMOoCHHTE3E OenKa

Opranu3anys reHoMa y pOKapuoT U
9YKapHOT

MOJ'ICKy.]'ISIpHI)IC MCXaHU3MBbI 9KCIIPECCCHUU

T€HOB y 9yKapHOT

0.5

13.11.2023

15.11.2023

17.11.2023

20.11.2023

22.11.2023

24.11.2023

27.11.2023

29.11.2023

01.12.2023

04.12.2023

06.12.2023

08.12.2023



39

40

41

42

43

44

45

46

47

48

49

Bupycsl — BHeKs1eTOUHBIE (POPMBI
’KM3HU U O0JIMTaTHbIE MAPa3UTHI.
[Tpaktnueckas padora «Coznanue
MOJIETIN BUpYyCa»

BupycHrble 3a0601eBaHus Yyel0BeKa,
’KMBOTHBIX, PACTCHUN
HanortexHonoruu B OHONIOTHHU U
MEIULHE

JKU3HEHHBIN UK KIETKA

Martpuusnsiii cuates JJHK

Xpomocomel. JTabopartoprast pabota
«HM3ydyenne XxpoMoCcOM Ha TOTOBBIX
MHUKpOIIpenaparax»

I[CJ'ICHI/IC KJICTKHW — MHUTO3

Tunsl kieTok. KapruokuHe3 U HUTOKUHES.

JlaboparopHnas pabota «Habmronenune
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax)»

PGFYJ'IHHI/IH JKHU3HCHHOI'O NUKJIa KJICTOK

OpraHusMm Kak eIMHOE LIEJI0e

Tkanu pacrenuit. JJabopartopnas pabora
«3y4yeHue TkaHel pacTCHUN

0.5

0.5

0.5

0.5

11.12.2023

13.12.2023

15.12.2023

18.12.2023

20.12.2023

22.12.2023

25.12.2023

27.12.2023

29.12.2023

10.01.2024

12.01.2024



50

51

52

53

54

55

56

57

58

59

60

61

62

TkaHM KUBOTHBIX U Y€JIOBEKA.
Jlabopartopnast pabota «3yuenue
TKaHEW KUBOTHBIX)»

Opranbl. CucTEMBI OPTraHoB.
Jlabopartopnast pabota «3yuenue
OpraHoOB LBETKOBOT'O paCTEHUS

Ornopa Tena opraHu3MoB

I[BI/I)KCHI/IG OpraHnu3MoOB

IIntanne oprann3mMoB

ITnTanre TO3BOHOYHBIX JKMBOTHBIX.
HI/IIIIGBapI/ITCJIBHaSI CHUCTEMaA YCIIOBCKA

I[BIX&HI/IC OpTraHnu3MOB

JII)IXEIHI/IG IIO3BOHOYHBIX )XUBOTHBIX U
YCJIIOBCKa

TpaHCIOpT BEIIECTB y OPraHU3MOB

KpOBeHOCHaH CHUCTEMA IMIO3BOHOYHBIX
JKHBOTHBIX W YCJIOBCKaA

Brinenenue y opranu3zmMoB

3amuTa y OpraHu3MoB

HMMyHHafI CHUCTEMA YCIIOBCKaA

0.5

0.5

15.01.2024

17.01.2024

19.01.2024

22.01.2024

24.01.2024

26.01.2024

29.01.2024

31.01.2024

02.02.2024

05.02.2024

07.02.2024

09.02.2024

12.02.2024



63

64

65

66

67

68

69

70

71

72

73

Pa3npaxxuMocTh 1 perymsiuus y
OpraHU3MOB

I'ymopasibHast peryJisnus U SHI0OKpUHHAs
CHCTEMAa KUBOTHBIX U YEJIOBEKA

cDOpMI:I Pa3MHOKCHUS OpraHn3MOB

ITonoBoe Pa3SMHOXKCHHUEC

Meriios

['ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JlabopaTopHas padora
«M3yueHne cTpoeHus MOJOBBIX KIETOK
Ha TOTOBBIX MUKpOIpENnapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPraHU3MOB
— OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
SaPOJIBIIHeBBIX JINCTKOB

Poct Pa3sBUTHUC KUBOTHBIX.
Jlaboparopnas paboTa «BbIsBICHHE
NPU3HAKOB CXOJICTBA 3apOIbIIICH
MO3BOHOYHBIX KHBOTHBIX)»

Pa3sMHOKEHME U pa3BUTHE PACTCHUM.
Jlaboparopras padota «CtpoeHue
OpraHOB Pa3MHOKEHHUS BBICIIHUX
pacTeHui»

HCTOpI/IH CTAHOBJICHUSA U PA3BUTHUA
FCHCTUKH KaK HAYKH

0.5

0.5

0.5

14.02.2024

16.02.2024

19.02.2024

21.02.2024

26.02.2024

28.02.2024

01.03.2024

04.03.2024

06.03.2024

11.03.2024

13.03.2024



74

75

76

77

78

79

80

81

82

83

OCHOBHBIC TIOHSITHS U CHMBOJIBI
reHeTuku. JlabopaTopHas pabora
«JIpo3oduna xkak 00bEKT FTeHETUYECKUX
HCCIICIOBAHUI»

3aKOHOMEPHOCTH HACTEAOBAHUS
npu3HaKoB. MOHOTHOpHIHOE
ckpemuBanue. [Ipaktuueckas pabora
"N3y4yeHue pe3ysibTaToB
MOHOTUOPHUIHOTO CKPEIUBAHUS Y
npo3opuis”

[luronoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpPEIINBaHUS

AHanu3upyolee CKpeluBaHue.
HenonHnoe nomuHnpoBanue

JlurubpuiHoe cKperuBaHue.
ITpakTnueckas pabora «3yueHue
pe3yIbTATOB TUTUOPUIHOTO
CKPELUBAHUA y TPO30(HITBD)

HI/ITOHOFI/I‘-ICCKI/IC OCHOBBI IlI/IFI/I6pI/I,Z[HOl"O

CKpEIIMBAHUS
CrermieHHOE HACJIeI0BaHKE MPU3HAKOB

XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH

I'eneTuka noia

I'eHOoTHI KakK IIeIOCTHAS CHCTEMA

0.5

0.5

0.5

15.03.2024

25.03.2024

27.03.2024

29.03.2024

01.04.2024

03.04.2024

05.04.2024

08.04.2024

10.04.2024

12.04.2024



84

85

86

87

88

89

90

91

92

93

['eneTnueckuii KOHTPOJIb PA3BUTHS
pacTeHHUiA, )KUBOTHBIX U YeJIOBEeKa

N3MeHUHnBOCTH MTPU3HAKOB. BHibl
U3MEHYUBOCTH

MOZ[I/I(I)I/IKaLII/IOHHaSI N3MCHYHUBOCTD

BapuanuonHslii psig u BapuaioHHas
kpuBas. JJaboparopHas pabora
«HMccnenoBanue 3aKOHOMEPHOCTEH
MOJU(UKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapUaMOHHOTO PsJia U
BAPUALIMOHHON KPUBOI»
['eHoTHNMUECKast U3MEHUHUBOCTb.
KomOuHaTHBHAs N3MEHUNBOCTh
MyTanuoHHast “3MEHYUBOCTb.
[TpakTnueckas pabora «MyTauuu y
Jpo30¢ Bl (Ha TOTOBBIX
MUKpOTIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOTO

nporuecca. JNUIreHEeTHKA U STTUT€HOMUKA

I'enetuka yenoseka. IIpaktuyeckas
pabota «CocTaBlieHHE U aHATIHN3
POAOCIOBHOM

MeTtopl METUITMHCKON T'€HETUKHA

3HaueHne MEIUIIMHCKON T€HETUKHU B
MIPEAOTBPAIEHUH U JICUCHUH
FeHETHYECKHUX 3a00I€BaHUI YEI0BEKA

0.5

0.5

0.5

15.04.2024

17.04.2024

17.04.2024

19.04.2024

22.04.2024

22.04.2024

24.04.2024

26.04.2024

26.04.2024

03.05.2024



94

95

96

97

98

99

100

101

102

OCHOBHBIC TIOHSTHS CEJICKITHH.
Jlabopartopnast pabota «3yuenue
COPTOB KYJbTYPHBIX PaCTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX)»

MeTo/pl celneKIMOHHOM paboThI.
Jlabopartopnast pabota «3yuenue
METOIOB CEJICKIIUHN PACTCHUI

JlocTr>KEeHMS CeJIeKIMU PACTECHUN U
KUBOTHBIX. [IpakTHueckas padbota
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4eHHUE U UCIO0Ib30BaHUE
TEeHETUYECKUX PECYPCOB

buorexHoorus kak HayKa U OTpacCiib
MMPONU3BOACTBA. HpaKTI/I‘{CCKaH pa60Ta
((I/I3y‘-ICHI/IC 00BEKTOB OMOTEXHOJIOTHI

OCHOBHBIE HaIlPaBIICHUSI CHHTETUYECKOU
onosoruu

XpOMOCOMHaSI W TCHHAs WHKCHCPUS

MeauiuHcKue OMOTEXHOJIOTUU

PeszepBHbiii ypok. [ToBTOpeHue,
000011eHIe, cUCTEMaTH3aIUs 3HAHUT

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YUYEHUKA

* buonorus. buonorudyeckue cuctemsl u mporeccel, 10 kmacc/ TepemoB A.B.,

[Terpocora P.A., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « MOIL]

MHEMO3HNHA»

METOANYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
http://ru-biologia.livejournal.com/12284.html

http://www.darwinmuseum.ru/

http://ecosystema.ru/

http://http//www.ege.edu.ru/ru/

http://www.electroniclibrary21.ru/

http://school-collection.edu.ru/

http://www.e-osnova.ru/

http://digital.1september.ru/

https://urok.apkpro.ru/






