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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YPOBHE OCHOBHOIO 0OIIero o0Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBe ¢eaepanbHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUMHUSH
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHUE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTAHUS U PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MPEeIMETHOE coJiepKaHue,
IpelycCMaTpUBAET PACIpPENCICHHE €ro IO KilaccaM M CTPYKTYPUPOBAHHUE I10
pazzienaM M TEMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUSI XHUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE I1€JIEH U3yUueHUsl peaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBbHON JEATEIbHOCTH OOYyYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, €ro npejcTaBiIeHUl O MaTepUaTbHOM EIMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE€ XUMHEH NPEACTaBICHUS O B3aMMOIIPEBPAICHUSIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOAE, O MYTIX PEHICHUS TII00ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS YEIOBEUSCTBA — CBHIPHEBOM, JYHEPIECTHUCCKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3aluyd  BO3MOXKHOCTEW  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEILHOW  y4eOHOW  JesITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIIBHOU eI TEIHLHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBINIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;

croco0cTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJIE, K UETTOBEKY, BHOCUT CBOU BKJIAJ] B 9KOJIOTUYECKOE



o0Opa3oBaHue 00YyYaIOIUXCSl.

JlanHple HampaBiieHUS B OOYYEHMHM XHMHHM OOECHEYHMBAIOTCS CHEU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNH XUMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 mnoaxoja Kk €€ mzyuyeHuro. ColepixaHue CKIAIbIBACTCS U3 CUCTEMBbI
MOHATUNA O XUMHUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI MIOHIATUN O XUMUYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO IPHUHIMILY
IIOCJIEIOBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHMS O CTPOCHHH aTOMA U XUMHUYECKOM CBSI3H;

— TpeAcCTaBleHUNl 00 JIEKTPOJIUTUYECKOW JUCCOIMAIMM BEIIECTB B
pacTBopax.

Teoperndeckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJIHOTO
YPOBHSI K JPYrOMY, BBITIONHSA (YHKIIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBONCTB, CTPOCHHSI U BO3MOYKHOCTEH IPAKTUYECKOIO0 NMPUMEHEHHUs U MOJy4YECHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEACTABICHNS. O XUMHYECKON COCTABIISAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOJABI, LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAHHIO U
METOJIaM II03HaHUs B Hayke. M3ydeHune XMMHHM NPOUCXOIUT C IPUBICUCHUEM
3HAHUM W3 paHee M3YUYEHHBIX Y4eOHBIX NpeaMeToB: «OKpYyKaloHuid MUpH,
«buomorus. 5-7 kimacces» u «dusuka. 7 Kiacey.

[Ipy w3ydeHHMM XWUMHUH TPOUCXOAUT (OopMUpPOBaHWE 3HAHWUN OCHOB
XUMHUYECKON HAayKHd Kak OO0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIbHOCTH YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAHUW — Ba)KHEUIINUX (PAKTOB, MOHATHMI, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHUM,
JOCTYIIHBIX O0OOIIEHHII MHMPOBO33PEHUYECKOIO0 XapakTepa, s3blKa HAYKH, B
OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U



UX TPUMEHEHUU B Y4eOHO-TIO3HABATENBbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NESITEIbHOCTH, OCBOCHUM NpaBHJ 0O€30IaCHOIO OOpalleHUs C BELIECTBAMHU B
IIOBCEIHEBHOM KU3HMU.

[Ipu M3yyeHuM XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl Ba)KHOE
3HaYeHUe NMpuoOpesn Takue 1eJd, KakK:

— (GOpMUPOBAHME HWHTEIJIEKTyaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMS Ha CHCTEMaTHYeCcKoe MpuOoOIIeHHE
oOydaromuxcsi K CaMOCTOSATEIbHOW I103HABATEIbHON JIE€ATENbHOCTH, HAyYHBIM
METOJaM TMO3HaHUS, (OPMUPYIOIIMM MOTHBALMIO M PA3BUTHE CIHOCOOHOCTEN K
XUMHH,

— o0ecIeueHne yCIoBUi, CITOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OMbITa Pa3HOOOPa3HOW MAESATETbHOCTH, MO3HAHHWA W CAMOIMO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUY€HUe MIJis
pa3IMYHBIX BUJOB JEATEIBHOCTH;

— (opmupoBanre oOwmEeHd (QyHKIIMOHATIBHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIlIero MHpa, HMCIONb3Yysl 3HAHUS M OIBIT, MOJyYEHHbIE NMPU H3YYECHUU
XUMHM, TPUMEHATh UX TpPU PEUIEHUMH MpoOJieM B IOBCEIHEBHOM JKHU3HU U
TPYJOBOH JEATEIHLHOCTH;

— ¢QopmupoBanue y O0O0yyarommMxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUs LEHHOCTH XUMHYECKHX 3HAHUUA Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIeCO00Pa3HOro TMOBEAEHUs B ObITY M TPYIAOBOM JEATENbHOCTH B LEIAX
COXPAHEHHUS CBOETO 37J0POBbs M OKPY’KAIOLIEH MPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIS M HANpPaBIEHHOCTU AAJTbHEHIIEro
00yueHus.

OOmiee 4uCIO YacoB, OTBEAEHHBIX JUIA HM3Y4YEHHS XMMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HEJIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Poib XUMHUM B KU3HU YelIOBEKAa. XUMUS B CUCTEME HayK.
Tena wm BemectBa. DU3NYECKHE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeToAax Mo3HaHMS B XUMHH. UHCTbIE BELIECTBA U CMECH.
CnocoOslI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmysna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCIAa CTPYKTYPHBIX €IUHUIL BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3nyecKue U XMMHUYECKHUE SBICHUS. XMMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHUs. Knaccuduxarms
XUMUYECKUX peaKIuil (COeqUHEHNs, Pa3I0KEHUs, 3aMEIlIeHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYAOH, NMpaBUjaMu paboThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OIMUCAHUE
¢bu3nueckux CBOMCTB 0O0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALUSI BOJbI) U XUMHUYECKUX (FOPEHUE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTOM) SIBIEHUN, HAOII0ICHUE U
ONMUCAaHUE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (paslioxKeHUe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pacTBopoM conu meau (II),
U3yYEHHE CIOCOOOB pa3/elieHus CMEceil: C MOMOIIbI0 MarHuTa, (PUIBTPOBAHUE,
BbITIApUBAHUE, NUCTHLIAIMSA, XpoMaTorpadusi, MPpOBEJCHUE OUYUCTKH TTOBApPEHHOU
colv, HaONIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYI
(ILIapocTepKHEBBIX).

BaxHeilune npeacTaBuTe/Id HEOPraHMYECKUX BelecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT M IpocToe
BeliecTBO. HaxokneHnue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl
NOJIYYeHHsS] KUCJIopoAa B J1abdOpaTopud W IPOMBIIUIEHHOCTH. Kpyrosopor



Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3hdekT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U JHAOTEPMUYECKHUE pPEaKUUU. TOIIMBO: Yyrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJICHHE NTapHUKOBOTro 3¢ (deKra, pa3pynieHue 030HOBOTO CIIOS.

Bopopon — nsnemeHT uM mpocrtoe BemecTBo. Haxoxnenue Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

MonsipHbiil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

@dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacelllieHHbIE M HEHACBIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBAa B PaCTBOpPE. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBAHUS.
Posib pacTBOpOB B mpupojie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus neopranmueckux coemuHennit. Oxcunbl. Knaccuduxarus
OKCHJIOB:  cosieoOpasyionue  (OCHOBHBIE, KHUCIOTHBbIC, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
cBomcTBa OKCUIOB. [loryueHrne okCuaoB.

OcHoBanns. Kmaccudukanust ocHOBaHWi: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. dOuszndeckue U XUMUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHrne ocHOBaHUM.

Kucnorel. Knaccuduxanus xkucinor. Homenknatypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocT MetaiioB H. H. bekerosa.
[TonydeHnue KuCIOT.

Conu. HomeHnknarypa coneil. @u3nueckue U XUMUYECKHE CBOICTBA COJEH.
[Tonydenue coneu.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEJECIICHUE COAECP)KAHUS KHCIOPOAa B BO3AYyX€, MOJNyUYEHHUE,
coOupaHue, pacno3HaBaHWE€ ¢ U3YYCHUE CBONCTB KHUCJIOPOJa, HAOJIIOEHUE
B3aMMOJECHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHHUS U
MpeKpalieHusl TopeHus (MoXapa), O3HAKOMJICHHE C O0Opa3laMu OKCHIOB U
OMHCAaHUE WX CBOWMCTB, TOJydYeHHWE, COOMpaHWE, pACIIO3HABAaHWUE W H3yUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMojeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW pAaCTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JIOJIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJIECUCTBUE BOJABI C METAJIAMHU
(HaTpyieM ©  KaublMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpUAIIOB),
UCCJIeIOBaHUE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,



HAOJII0ICHNE U3MEHEHHUS OKPACKH MHIAUKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCITOTHI,
KUCJIOT C METaJIaMH, pPEaKIU{d HEeUTpalu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM W3 PacTBOpa COJH, PELICHUE
DKCIEPUMEHTAJIBHBIX 3a/lad 1o TeMe «BaxHenlmne KiIacChl HEOPraHMYEeCKHX
COEIMHEHU.

Iepuognuecknn 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KiIacCU(PHUKAIMKA XUMHUUYECKHX dJeMeHTOB. [lonsThe o
IpyNIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHBIE METaJLIbI,
raJIoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJPOKCHUBL.

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB [l.
N.  MenneneeBa.  KopoTkomepuonHas ©  JIUHHOMEpUoAHass  (HOPMBI
[lepuoanueckon cucrembl xumuueckux diemeHToB Jl. M. MenaeneeBa. [lepronasl
U rpynnsl. Du3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
TPYNIIbI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK AaTOMOB TMepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajJuyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB IS pa3BUTHsS HAayku W npakTuku. . M. MenneneeB — y4y€HbIN U
rpaXKJaHVH.

Xumuyeckasi cBsA3b. KoBajieHTHast (MOJISIpHAsE W HEMNOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipornecchl oOkucaeHns U BOCCTaHOBJIEHUA. OKHUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBHE
TUIPOKCUAA LMHKA C PACTBOPAMM KHUCJIOT M IIEJIOYEM, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaAKIU
(ropeHue, peakluy pazioKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peannzanust MeXNpeIMETHBIX CBSI3€M NMpU WM3YyUYEHHMH XHMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX



MOHATHUM, TAK W MOHITUM, SBJISIOIINXCSA CUCTEMHBIMU JJISI OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecCTBEHHO-HAYUYHbIE TOHSTUS: Hay4YHbIH (DaKT, TUIOTE3a, TEOpUs,
3aKOH, aHaJU3, CHUHTE3, KiaccuuKalus, MepUOJUYHOCTh, HAOJIOJICHHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

duszuka: Marepusi, aTroM, OIECKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIIH]I,
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (U3UYECKUE BEIUYHUHBI, €TUHUIIBI
U3MEPEHUs1, KOCMOC, IUIaHEeThl, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, TIOJIE3HBIE
MCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemniecTBo U XumMn4eckasi peakuus

[lepnonnueckuii 3akoH. [lepuoauueckass cucteMa XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi WU UX
COCIMHEHUN B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJAbl XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHYECKOHN CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKHUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUH, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYECKUX PeaKIui Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TermioBomy Hddekty, mo
WU3MCHCHHIO CTETICHEH OKHCIICHUS XMMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, TI0
YYacTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYECKUE
YpPaBHCHMUS.

[Tonsitue 0 ckopocTH XuMUYeckod peakuuu. I[loHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsATHEe 0O TOMOTeHHBIX M TeTePOTCHHBIX
peakuusx. llonarue o karammse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HAa CKOPOCTh XHMHUYECKOM PEAKIUHA W MOJIOKEHHE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON  PEAKLIHH. CocraBneHue  ypaBHEHUU

OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIBb30BaAHHUCM MCTOJa
QJICKTPOHHOI'O OajnaHca.



Teopust ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMALMU BEMIECTB C Pa3JIMYHBIMH BUJIAMH
xuMuueckoi cBsa3u. Crenenb aucconuanvv. CUIbHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. Y cloBUsI MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJIHBIE M COKpall€¢HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBa KHCIIOT,
OCHOBaHMMI W cCcoOJell B CBeTe MPEICTaBIEHUNA 00 BIEKTPOIUTUYECKON
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O THAPOJIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, IpoOlecca JUCCOLMALMM KHUCJIOT, IIEJIOYEH M COJIEH
(BO3MOXKHO  KCIOJIb30BAaHHE BHACO MaTepUaloB), [POBEICHUE  OIBITOB,
WUIIOCTPUPYIOIINX — MPU3HAKU  TPOTEKAHMs]  PEeaklMid  HOHHOTO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oOOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXeHUs, COCUHEHHUS), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTasuibl 4 MX COeIMHEHMSI

OOmiasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOECHHUS AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHYECKHE CBOWCTBA HAa M[pUMEpe  Xjopa
(B3aUMOJICHCTBME C MeETaJlaMH, HEMETaJUIaMHu, IIeJI04aMH). XJIOPOBOIOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHHUE, NPUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeJloBeKa. BaxHeimme XIopuabl U UX
HaXO0XJCHHUE B PUPOJIE.

O6mias xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbpl. XuMu4eckue cBoilicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HYECKUE U
XuMuueckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3MYEeCKHMe M XUMUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTENS KJlacca KHUCJIOT U crneruduueckue). XUMUUYECKUE PEeaKIuu,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOcCO0a MONYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoil KUCIOTHL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEeaKUs Ha
cynbar-uon. HaxoxxneHue cepbl U €€ COSAMHEHHN B TPHUPOAC. XUMUUYECKOE
3arpsi3HEHHE OKPY’XKAIOMIEH Cpefibl COCAMHEHHUSIMHU Cepbl (KUCIOTHBIE IO,



3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHUS.

OO6miast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEMEHH OKHUCJIEHUSA. A30T, paCIpOCTPAHEHHE B MPHUPOJE,
dbu3nyeckre U XUMUYecKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUaK, €ro
busnueckre 1 XUMUIECKHUE CBOMCTBA, MOJydeHne U mpuMeHeHue. Coaum aMMOHUS,
ux ¢pu3NUecKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHHne. KauecTBeHHas: peakiius Ha
WOHBI aMMOHMS. A30THasl KuCJIOTa, €€ ToydyeHue, (PU3NYecKue M XUMHUYECKUE
cBOMcTBa (00OIIME KaKk MPEACTaBUTENS Kjacca KHUCIOT W cruenuduueckue).
Hcnonb3oBaHWe HUTPATOB W COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yn00peHnil. XuMU4YeCcKoe 3arps3HeHUE OKPYIKAIOIICH Cpellbl COSTMHEHHUSIMU a30Ta
(KUCIOTHBIE MOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, PuznuecKkue W XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucinora, pu3NIecKue U XUMUIECKUE CBOICTBA,
nosyuenue. Mcnons3oBanne GocdaToB B Ka4eCTBE MUHEPAITBHBIX YI0OPEHUH.

O6mias xapaktepuctuka d1aeMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCICHHsS.  YTJIepoid,  aUIOTPOMHbIE
MoAu(pUKAIIUM, PpACTIPOCTpaAaHEHUE B TpUpole, (PU3NUECKUe U XUMHUYECKHE
cBoiictBa. Anmcop6Ormsa. KpyroBopot yriepoaa B mpuponae. OKCUAb yriiepoaa, ux
busnueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBBIE OpPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riaoOaJbHOrO TMOTEIJICHUS KIWMMaTa, MNapHUKOBBIM
s dekrt. YronabHas KUCIOTa U €€ COu, X (PU3NYeCKue U XUMHUYECKUE CBOMCTBA,
NMoJIy4eHHe W TpuMeHeHwe. KadecTBeHHass peaknwsi Ha KapOOHAT-HOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEJIHCKOM
XO35MCTBE.

[lepBoHauagbHBIE MOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriieposa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCTIOTa).
[IpupogHbie WCTOYHUKH YTIIEBOJOPOAOB (Yroiib, TPHUPOAHBIA Ta3, HEPTH),
IPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKaxX, YriIeBoJlax — U UX
posii B KM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCTUHCHMUI.

Kpemunii, ero ¢usndeckue u XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npumeHenue. CoenuHeHHs KpemHHUss B mpupoze. OOmme mnpeacraBieHusi o0
okcune kpemHus (IV) u kpemHueBoil kucnore. CWIMKAThl, UX HCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. Ba)kHEHIINEe CTPOUTEIbHBIE MaTepHUalIbl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, keye300eToH. [IpobieMbl 0€30MmacCHOr0 UCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:



U3y4eHHEe 0Opa3I[OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IPOBE/ICHUE KAaYEeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOICTBA
rajoreéHOB M HUX COCIWHEHUIN (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ o00pa3naMud XJIOPUAOB (TaJOT€HUIIOB), O3HAKOMJICHHE C
oOpaslaMu  ceppl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB), HAOJIOACHUE TMpoliecca oOyIIIMBaHUSI caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YYEHHWE XUMHYECKHUX CBOMCTB
pa30aBIECHHON CEpHOM KUCIOTHI, MPOBE/ICHUE KaUeCTBEHHON peaKIuu Ha CyJibdar-
WOH W HaOJIOJIeHWEe TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJIEHHWE C (DU3UYECKUMU
cBoiicTBaMu a3zota, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIIOJIb30BAHUE
BHJIEOMATEepUalIoB), oOpa3liaMu a30THBIX U (POChHOPHBIX yAOOpEHUM, MOIyUYeHHUe,
coObupanue, paclio3HaBaHWE W M3y4YEHUE CBOMCTB aMMHaka, MPOBEJCHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHMs U (pochart-noH W u3ydeHue MpU3HAKOB
UX IIPOTEKAaHUsI, B3aMMOICICTBUE KOHLIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3YyUYECHHE Mozenein
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
POIIECCOM  afCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTHUBOTa3a, MOJydeHue, coOupaHue, pacrio3HaBaHUE W HU3y4YEHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJICHUE KaueCTBEHHBIX peakiMil Ha KapOoHAT U
CUJIMKAT-UOHbl M W3YyYEHUE TMPU3HAKOB WX MPOTECKAHMS, O3HAKOMIICHUE C
MPOAYKIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUTBI U UX COCTMHEHUSD.

MeTanibl 4 MX COeAUHEHM S

OO6miast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nojiokeHus B llepuommueckod cucreme xumuyeckux osnemeHtos [, .
MenpaeneeBa u cTtpoeHusi aToMoOB. CTpoeHHE MeETayuioB. MeTrannuyeckas CBSI3b U
METAJUIMYECKas] ~ KpUCTa/UIMuecKass  pem€Tka.  DJIEKTPOXUMUYECKUH  pAll
HaNpsHDKEHUH MeTaiioB. OU3NYecKne U XUMUYECKHUE CBOWCTBa MeTayioB. Oomue
CrocoObl ModyyeHusi MeTamioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Kopposuu. CruiaBel (CTajib, YYTyH, JIOPaTIOMUHUMA,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBITINICHHOCTH.

[llenounsle MeTasupl: noynoxkeHue B llepuogmyeckon cucreme XMMHYECKHUX
snementoB JI. . MenpneneeBa, CTpOCHHE WX aTOMOB, HAaX0XJICHUE B IMPHUPOJE.
dusnyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe Hatpusi U Kaiausi). OKCUIbI U
TUAPOKCUABI HaTpus W Kanud. l[IpuMeHeHne WIEIOYHBIX METANIOB M UX
COCIMHECHUM.

[llenouyHo3eMenbHBIE METAJUIBI MAarHUM W KaJdbLUHUM: IIOJOXKEHUE B
[lepuoanueckon cucreme xumudeckux snemeHToB . M. MennaeneeBa, crpoenue



MX aTOMOB, HaX0XJeHUE B Ipupoae. PU3nuecKkne U XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseillive coeauHEHUs Kaiblus (OKCUJ, THUIPOKCHA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHUN: TIOJI0)KEeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxXOXJcHHE B mpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THIAPOKCHIA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoil cucreme XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMma, HaXOXKIECHHE B npupone. PuU3MUECKHE H
XHMHUYECKHE CBOMCTBA ene3a. OKcubl, THApoKcH bl U cou xene3a (1) u xenesa
(I1I), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMyd METAJIOB U CIUIaBOB, UX (PU3MUECKUMU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KalblMd W HATpUs C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHIEOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS XKeEle3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIWI HAa MOHBI: MarHus, KajbllMs, aJIIOMUHUS, [IMHKA, XKeje3a
(IT) u xxene3za (II1), meau (1), HabmrogeHNE W OMHMCaHKE MPOIECCOB OKpAITUBAHUS
IJJaMEHU MOHAMU HaTpusl, Kajlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJIPOKCUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxHenme
METAJUIBI U KX COCTUHEHUS.

XUMHA U OKPYKAKINAA cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKU3HU 4esoBeKa. be3ornacHoe
UCIIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuii B ObIiTy. [lepBas momoib npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKalolieh cpenbl (mpenenbHas JOMyCTUMAas
KOHIIeHTpalus BeuecTs, aanee — [1/IK). Ponb xuMuu B permieHun 3KoJI0ruuecKux
npooseMm.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJUMEPHBIE
MaTepualbl).

Mescnpeomemmnoie ceasu

Peanuzanusa MexnpenIMETHBIX CBS3€M NpU M3YYCHUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YEpPEe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.



OO0mre ecTecCTBEeHHO-HAYUYHbIE MOHATHS: HAay4YHBIA (DaKT, TUMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCHU(pUKaLMs, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SIBJICHUE, MapPHUKOBBIM
3¢ ekT, TEeXHOTOTUsI, MAaTEPUAIIBI.

du3nka: MaTepusi, aToOM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIH]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIa, DJJICKTPUYECKUUN 3apsii, IPOBOJHUKH,
MOJIYTIPOBOJHUKH,  JTUAJEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILIUYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIMYWHBI, SIUHUIIBI U3MEPECHHS, KOCMHYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE€3/b1, COJIHIIE.

buonorusi: dortocunres, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yA0OpeHUsl, MUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TOPO/bI, OJIE3HbIE
HCKOIaeMbl€, TOILUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJi¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMU B
oOIecTBe MpaBWIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT TpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAITM3AIUN O0YUAIOIITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUM U
paclIMpeHue OMbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEuI0, TOHUMAHUSI 3HAUYCHHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManmenr o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEeSTEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIlECC€ OTOM y4eOHOW NEeATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYINKHM CBOUX TOBApUILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY I TMOHUMAaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpaA, MPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJIOM, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IPOIECCOB M SIBIICHHM,
MO03HABATENHbHON, MH()OPMAIMOHHOW M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU
JUTEpPaTypoOr, JOCTYNHBIMH TEXHUYECKUMHU CpEeACTBaMH HUH(POPMAIMOHHBIX



TEXHOJIOTUH;

UHTEpEC K OOYyYEeHHMIO M TO3HAHUIO, JH00O03HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W HCCIEA0BATEIbCKON
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTU W YPOBHSI OOyUEHHS B
JTaJIbHEUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HMU, OCO3HAHUE TMOCIEACTBUU U
HETMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COONIOJICHUS] MpaBuia O€30IacHOCTH TIpu  OOpalieHuH ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccril U Tpyaa pa3aIuyHoOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XWMHUH, OCO3HAHHBIM BBIOOP
WHIVMBUIYAIbHON TPAeKTOPUU MPOAOKEHUSI 00pa30BaHus C YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(heCCUOHATBHON ACATENHPHOCTA M PA3BUTHS HEOOXOAUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPOHEeCCUOHATBHOU CpEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPHUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUSI, TOHUMAaHUE 1IEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICHXHMYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYalIUAX,
YTPOXKAIOIIKNX 3JI0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YUYECHUM XUMHH, IJIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
AKOJOTHYECKUX TMPOOJIEeM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJ0B XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON TTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, TEopus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMa, IIPOIIECC, IKCIIEPUMEHT U JPYTroe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O ILETOCTHOU
HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE NeUCTBUS (I103HABATEIIbHbIC,



KOMMYHUKATUBHBIC, DPETYJISTHBHBIE), KOTOphIE 0OecneunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUSI

ba3oBble jjoruyeckue JeicTBUA:

YMEHUSl MCIOJIb30BaTh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHWH: pacKpbIBaTh CMBICTT XMMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, yYCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), WCITOJIB30BATh
MOHATHS 711 OOBSICHEHUS OTJICIBHBIX (PAKTOB M SIBJICHHUM, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHUBHBIC, 110 aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCE IMMO3HAHUS TOHATUS (TMPEIMETHBIE U
MeETaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHE
XUMUYECKON peakly — MpU PelICeHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ]1a4, C YYETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHbBIE
NPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBCHHBIC CBS3HM U
MPOTUBOPEYHS B U3YYAEMBIX TIPOIIECCaX U SIBJICHUSX.

Ba3oBble uccienoBaTelbcKne 1eiiCTBUS:

YMEHHUE HCIOIh30BaTh MOCTABJICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHHUA, a TaKXKe€ B KayeCTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

OpUOOPETEHHE ONbITa IO IUIAHWUPOBAHUIO, OPraHU3allMM W TPOBEICHUIO
YYEHUYECKHX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €r0 pe3yJbTaT, (OpMyIHpoBaTh 0000IIECHUS U
BBIBOJIbI TI0 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U WHTEPHPETUPOBATH HH(HOPMAIIHIO
Pa3IUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAsl JUTEpaTypa XUMHUYECKOIO COJAEpX aHUs, CIPABOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTHYECKH OIICHWBATh IMPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IudyHble METOIbl U 3alpPOCHl MPU MOUCKE U O0TOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBIMOJHEHUS



y4eOHBIX U MO3HABATEJbHBIX 33/a4 OINpPeNeIEHHOIO TUIA, TPUOOPETEHHE OIbITa B
00NacTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPAaTh ONTUMAJIBHYIO (POPMY MPEACTaBICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pEUIAEMbIE€ 3a/Jaud HECIOKHBIMU CXEMaMH, JAuarpaMMmaMu,
IpyruMu opmMamu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIeI0BATENbCKON JEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIIOPTAa HA COCTOSIHUE OKPYXaroWEed NpHUpPOAHON
cpeapl.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCH (B XOJe Jauagora W (WIM) IUCKYCCHUHU) TIO
CyllecTBY  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MNPEIIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEITI0KEHHON 3a/1a4U;

YMEHUSI  MPEACTABIATh  IMOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOMN
NEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeiaTh IPE3CHTALUIO
pEe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO 3KCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
1a00paTopHOIl pabOTHI O UCCIIEI0BAHUIO CBOMCTB BEMIECTB, yU4EOHOTO MPOEKTA);

yMEHHsI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  NIEATENIBHOCTH  TNPU  PEUICHUU
BO3HUKAIOIIUX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3uuui (o0cyxaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITNIOJTHEHHOHN pa0oOThI U JpyTHE).

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATENbHO ONPENesITh LENH JAEATeNbHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJMPOBATH U MPU HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOKO
NeSITEHbHOCTD, BRIOMPATh Hanbosee dPPeKTUBHBIC CITOCOOBI pelieHUsT YIeOHbIX U
NIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTABJISATh WIM KOPPEKTHPOBATh
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUU TIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW LENIW, YMEHUE
UCII0JIB30BaTh U AaHAIIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33JIaHUN.

IHNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 005S3aTE€IbHOTO
collepKaHMs, YCTAHOBJIEHHOrO JaHHOW (enepaibHOM padoyeil mnporpaMMon,
BBIICIIAIOT: OCBOCHHBIE OOYYarOIMMHUCS HAay4yHbIE€ 3HAaHWS, YMEHHS H CIOCOOBI
nercTBUl, crnenudUUecKue IS IpeAMEeTHOH oOjacth  «XUMHUS», BHUIBI
NEATENIbHOCTH 1O  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,



IpeoOpa30BaHUIO U NPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.
K xonmy oOyuenus B 8 kiaacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aToM, MOJIEKyIa,
XMMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEICHBb
OKHUCJICHUS, XMMHYECKasi PEakius, KiacCu(PuKaius peakiuii: peaxiuu
COCAUHEHHUs, pEaKUUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIIMH, TEII0BOU 3((eKT peakiuu,
SIIPO aToMa, BJEKTPOHHBIA CJIOM aroMa, aToMHas OpOUTallb, paguycC
aToMa, XUMHUYECKas CBSI3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHasi CBSI3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(mpoleHTHAs! KOHIIEHTpAaIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHM U
MPUMEHSITh 3TH OHSTHUS MPU ONMKUCAHUM BELIECTB U X MPEBPAILICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPECNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSIX,
CTENEeHb  OKHUCJIICHHUS  JJIEMEHTOB B  OWMHApHBIX  COCAUHEHUSIX,
MIPUHAJIKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCAUHEHHH I10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHNUYECKUX COEANHEHUSX;

packpsiBath cMbIci [lepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT uX mnoJjioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHa ABOrajipo;

OMUCHIBATh M XapakTepu3oBaTh TaOnuuHyr Gopmy Ilepuoandeckoi
CUCTEMbl XHMHMYECKHUX DJJEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux osnemeHToB [, U.
MenneneeBay ¢ YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00Illee YUCIO SIECKTPOHOB
U pacnpeiesieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,



XUMUYECKHE peakiuuu (10 YMCIy U COCTaBy YYACTBYIOUIUX B pPEaKIUU
BEILIECTB, 0 TETUIOBOMY (P deKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XHUMHYECKUX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIIO0 BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITH OCHOBHBIC OIEPAlMU MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlnIo, KIacCH(PUKAIHIO,
BBISIBIICHUE TPUYUHHO-CIEJACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKMX pEaKIMi, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HaAOIIOJICHUE, U3MEPEHUEe, MOJCIUPOBAHHE, SKCIEPUMEHT
(peasibHbBIN U MBICIICHHBIN);

cledoBaTh ~ IMpaBW/aM  [OJb30BaHUS  XMMHYECKOM  TOCYyIOW U
7abopaTopHbIM  000pY/IOBaHHEM, a TakKXKe TMpaBHaM OOpalleHHus C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBITIOJIHEHUIO
Ja00paTOPHBIX XHUMHYECKUX OIBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB € ONPEAECITEHHOM MAacCOBOW JOJIEM PAacCTBOPEHHOIO BEUIECTBA,
IUTAHUPOBATb M MPOBOAUTH  XUMHUYECKHE  IKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIIOT C MOMOIILI0O UHIUKATOPOB
(;rakmyc, dhenondranenH, METUIOPAHK U IPYTHUE).

K xoniy oOyuenus B 9 Kkjacce npeMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTD Y O0YUaIOIIUXCS YMEHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKUX NOHATHWA: XUMHUYECKUN
3JIEMEHT, aTOM, MOJIeKYyJia, WMOH, KaTHOH, aHHOH, MPOCTOE BEIIECTRBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusl, XUMUYECKast CBA3b, TEIJIOBOU I DeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJMTHYECKAS] JTUCCOLMAIUS, PEAKIIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XHUMHUYECKOE€ paBHOBeCHE, oOOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJICHUE,
aIoTponusi, aM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,



METa/NINYeCcKasi), KpHUCTaJUIMUecKasi pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOpPOCTh XUMHUYECKOW pEaKUHUH, TMPEIeTbHO JOMyCTHMAas
xoHueHTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSITh 3TH NOHSATHUSA MPU ONMMUCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEILIECTB M YPaBHEHUN XUMHUUECKUX PEAKIINA;

ONpeaeNsITh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOIO COCTaBa, NPUHAMIEKHOCTb BEHIECTB K
onpenenEHHOMY KJIacCy COEIMHEHMH 1o (opmysiaM, BUJI XUMHUYECKON
CBs3U (KOBaJeHTHasi, HOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COECIMHEHHM, THI KPUCTALIIMYECKON
PEIIETKN KOHKPETHOTO BELECTBA;

packpsiBath cMbIca [lepuommyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHUE: OIKMCHIBATH W XapaKTepU30BaTh
Tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyarh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodHas
noarpynna (b-rpynna)», manbsle u OOJblIME MEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpbIE MMEIOTCA B TMEPUOJUYECKOM Tabnuie, C
YHUCIIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsl sijapa, oOOIIee 4YUCIO JJIEKTPOHOB H
pacrpefieieHue HX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB 3JIEMEHTOB M UX COCAUHEHUUN B
npeAenax MaJlblX NEPUOJIOB U IJIaBHBIX NOATPYMII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YKCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(Q(EKTy, IO U3MEHEHUIO CTEINECHEW OKUCIIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs ONUCAHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIINN;

COCTABJISITh YPABHEHMSI  DJIEKTPOJIMTHUECKOW JIUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUs pEakUHi, TMOATBEPKIAIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEKy BELIECTBAMU PA3JIMYHBIX KIACCOB;
pacKpbiBaTh CYUIHOCTb OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIMiA



MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIuii;
POTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTCKAaHUS XWMHUYECKHX TPEBpPAlICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO Y  MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COCJIMHCHMSI, MAaCCOBYIO JIOJTIO BEIIESCTBA B PacTBOPE, MPOBOJIUTH PACUEThI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOmoAaTh  MOpaBujia  MOJb30BAaHUS  XUMHUYECKOM  mocyAo U
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXKe TMpaBUiia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOMPAHHIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOrO rasa);

NPOBOJIUTh  PEAKIHUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uoaua-, kapoonat-, ¢ocdar-, cuiIukar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIILHON NEATeTbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTU3AINI0, BBISIBICHUE
IIPUYUHHO-CJICICTBCHHBIX CBS3€H — JJI1 M3Y4YEHHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHNE, M3MEpPEHNEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
Ne HaunmenoBanmue pasgenoB u | KoumnuyecrBo yacos DJIeKTPOHHBIe (HU(POBHIE)
n/n TeM MPOrpaMMbl Bcero KonTtposbnbie IIpakTHyeckune o0pa3oBaTe/ibHbIE PECYpPChI
padoThbI padoThbI
Pa3nes 1. IleppoHavyaabHble XUMHYECKHE NOHATHS
1.1 XuMusi — BaxkHas 00J1aCTh 5 2 bu6mmoreka [IOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢c
MPAKTUYECKON JIEeATETbHOCTH
YeJIOBeKa
1.2 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
peakiu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe M HEOPraHMYECKUX BeLIECTB
2.1 Bosnyx. Kucnopona. [lousatue 6 bubnmoreka [JOK
00 okcHax https://m.edsoo.ru/7f41837¢
2.2 Bognopona.Ilonarue o kucinorax 8 1 bubanorexa [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
2.3 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIE KJIaCChI 11 1 1 bu6nmoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasnen 3. llepunoanuecknii 3axon u [lepuoanyeckas cucrema xumuideckux 3j1eMeHToB /. . MennesieeBa. CTpoenne aToMOB.
XuMnueckas cBsizb. OKHCANTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1 [Tepuoanueckuii 3aKoH U

[Iepnonnueckas cucrema

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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
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
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
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
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
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
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

XUMHYECKUX d1eMeHToB /1. H.
MenpneneeBa. CtpoeHue aroma

3.2 XuMu4eckas CBS3b. 8 bubmmoreka [{OK
OKHUCIUTENTBHO- https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIINH

Hroro mo pazneny 15 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Nen/m | HaumeHoBaHMe pa3esioB U TeM KosnuyectBo yacos DJIEeKTPOHHbBIE
NMPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uudposrbie)
e padoThbl e padoThblI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nen 1. BemecTBO 1 XUMHU4ecKHe peakuu
1.1 [ToBTOpeHue u yrnyOiaeHre 3HAaHHIA 5 1 bubmmorexa [JOK
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a63
6
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
peakuuii https://m.edsoo.ru/7f41a63
6
1.3 DJIEKTPOJIUTUYECKAS JUCCOIUALIHS. 8 1 1 bu6mmoreka [JOK
XMMHUECKHE PeakIu B PaCTBOPax https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 17
Pa3nes 2. HemeTanibl M MX COeIMHEHUS
2.1 OO01mas xapakTepuCTHKa XUMUYECKUX 4 1 bubnnorexa [JOK
anemeHTOB VIIA-rpynmsl. I'anoreHst https://m.edsoo.ru/7f41a63
6
2.2 OO6mras XxapakTeprucTUKa XUMHUECKHX 6 bubmuorexa [JOK
anemMenToB VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
2.3 OO01mas xapakTepuCTHKa XUMUYECKUX 7 1 bubnnoreka [JOK
aneMeHTOB VA-rpynmnsl. A30T, pochop u ux https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
2.4 OO6m1as XxapaKTepuCTUKa XUMHUECKIX 8 1 2 bu6mmoreka [IOK

anemeHToB [VA-rpynnel. Yriepoau
KPEMHHUH U UX COEAVHCHHUSA

https://m.edsoo.ru/7f41a63
6



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
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
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
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
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
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
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
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
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
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
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
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
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
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
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
https://m.edsoo.ru/7f41a636

Hroro no pazneny 25
Paspnen 3. MeTa/uibl 1 HX COeIMHEHUSA
3.1 OO6miue cBoiCcTBA METAIIOB 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41a63
6
3.2 Baxueiimme MeTamibl U HX COSTUHEHUS 16 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3znen 4. XuMmus u oxkpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
PeszepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne Tema ypoka KoJunyecTBO yacos Hdara DJIeKTPOHHbIE
n/n Bcero KoHTpo/bHBI IIpakTHyeckn H3Y4YeHHs uudposbie
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchbl
1 [Ipeamer xumun. Pons xumuu B 1 0 0 03.09.202 Bbu6mmoreka [JOK
’KA3HU JejioBeKa. Teja u BemecTsa 4 https://m.edsoo.ru/ff0d210c¢
2 [TonsTHE O METOMAX MMO3HAHUS B 1 0 0 05.09.202 | bubamoreka [IOK
XUMUHU 4 https://m.edsoo.ru/ff0d227e
3 [TpakTrueckas padorta Ne 1 1 0 1 10.09.202 | bubmuoreka [IOK
«IIpaBuna paboTsl B 1abopaTopuu u 4 https://m.edsoo.ru/ff0d23dc
pUEMBI OOpAIIIEHUS C
71a060paTOPHBIM 000PYTOBAHUEM
4 YucTteie BelllecTBa U CMECH. 1 0 0 12.09.202 bubmuoreka [JOK
CrniocoObI pa3aeneHus cmecen 4 https://m.edsoo.ru/ff0d26ca
5 [Ipaktuueckas padota Ne 2 1 0 1 17.09.202 | bubnuoreka [{OK
«Pa3nenenue cmecelt (Ha npumepe 4 https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COIH)»
6 ATOMBI U MOJIEKYJIbI | 0 0 19.09.202 | bubmmoreka [IOK
4 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE PJIEMEHThI. 3HAKU 1 0 0 24.09.202 bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB 4 https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U CIOXKHBIE BEIIECTBA 1 0 0 26.09.202 | bubmmoreka [JOK
4 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 0 0 01.10.202 | bubmuoreka [IOK
4 https://m.edsoo.ru/ff0d2d50
10 3aKo0H MOCTOSIHCTBA COCTaBa 1 0 0 03.10.202 bu6mmorexa [JOK
BellecTB. XUMu4eckas popmyia. 4 https://m.edsoo.ru/ff0d2eae
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BaneHTHOCTL aTOMOB XUMHYECKHUX

AJIEMEHTOB

11 OtHoOcHTENbHAs aTOMHAs Macca. 08.10.202 | bubaumoteka [IOK
OTHOocUTENbHASI MOJIEKYJISIPHAS 4 https://m.edsoo.ru/ff0d323c¢
Macca

12 MaccoBast JOJIsI XUMAYECKOT'O 10.10.202 bu6mmoreka [JOK
9JIEMEHTA B COETMHEHUNU 4 https://m.edsoo.ru/ff0d350¢c

13 KonnuectBo Bemectsa. Moib. 15.10.202 bu6mmoreka [JOK
MonsipHast Mmacca 4 https://m.edsoo.ru/ff0d5230

14 ®Ou3nYeCKUe U XUMHUUECKHUE SIBIICHUS. 17.10.202 Bbu6mmoreka [JOK
XuMHU4ecKask peakLus 4 https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U ycioBus NPOTEKAHUS 22.10.202 | bubamnorexa [JOK
XUMUYECKHUX PEaKInn 4 https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHsI MacChl BEIIIECTB. 24.10.202 | bubmmoteka [IOK
XHUMHUYECKUE YPaBHCHUS 4 https://m.edsoo.ru/ff0d3b88

17 Brruncnenus koanuecTBa, MacChl 05.11.202 bubmuoreka [JOK
BEILIECTBA 110 YPaBHEHUSIM 4 https://m.edsoo.ru/ff0d5708
XUMHUUYECKUX PEAKIUI

18 Knaccudukanus XuMHIECKUX 07.11.202 | bubmmoteka [IOK
peaxkuuil (COeAMHEHUs, Pa3JI0KEHNUS, 4 https://m.edsoo.ru/ff0d3{34
3aMelIeHus], 0OMeHa)

19 M. B. JIoMOHOCOB — y4€HBIil- 12.11.202 | bubanorexa [JOK
sHIMKIoneauct. O0o0Imenue 1 4 https://m.edsoo.ru/ff0d40c4
CUCTeMaTHU3alusl 3HAaHHUH

20 KonrponsHas pabora Nel o reme 14.11.202 | bubnuoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKITUI 4 https://m.edsoo.ru/ff0d4290

21 Boznyx — cmecs razos. Cocras 19.11.202 | bubnuoreka [IOK
Bo3ayxa. Kucnopon — anemeHT u 4 https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H

22 DOU3NYECKUE U XUMHUYECKHE 21.11.202 bu6mmoreka [{OK
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CBOMCTBA KUCJIOpOJia (peakuuu 4 https://m.edsoo.ru/ff0d4614
okucneHus, ropenue). [loustre 06
OKCHAX

23 CriocoObl TTOJTy4eHUsT KUCIIOPOia B 26.11.202 | bubmuoreka [IOK
1ab0paToOpUU U IPOMBIIIIEHHOCTH. 4 https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa

24 TennoBoii 3pdexT XuMUIecKoi 28.11.202 | bubmmoreka [IOK
peaxiuu, MOHSATUE O 4 https://m.edsoo.ru/ff0d4790
TEPMOXMMHYECKOM YPaBHEHUH, dK30-
Y HJIOTEPMUYECKUX PEAKIIUAX

25 TorumBo (He(Th, yroJib U METaH). 03.12.202 | bubmuoteka [IOK
3arpsi3HeHue BO3/1yXa, COCOObI €ro 4 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALLICHUS

26 [TpakTrueckas padota Ne 3 o Teme 05.12.202 | bubmuoreka [IOK
«Ilonyyenue u cobupanue 4 https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/Ia, NU3yUEHUE er0 CBONCTBY

27 Bonopon — snemeHt u npoctoe 10.12.202 | bubanoreka [JOK
BelecTso. Haxoxnenue B mpupoae 4 https://m.edsoo.ru/ff0d4dd0

28 OU3NYECKHE U XUMUYECKUE 12.12.202 | bubmmoreka [JOK
cBoMcTBa Bojgopoxa. Ilpumenenue 4 https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA

29 [ToHsiTHE O KHCITOTAX U COJISIX 17.12.202 bubmuoreka [JOK

4 https://m.edsoo.ru/ff0d50d2

30 CriocoObl TOJTy4eHHS BOAOPO/Ia B 19.12.202 bu6mmoreka [JOK
naboparopuu 4 https://m.edsoo.ru/ff0d4dd0

31 [TpakTudeckast pabora Ne 4 mo Teme 24.12.202 | bubmmoreka [JOK
«ITomyuenue u cobrpaHue BO0po/a, 4 https://m.edsoo.ru/ff0d4f42
W3yYEHHUE E€r0 CBOMCTB)

32 Mounsipablii 00BEM ra3oB. 3aKOH 26.12.202 | bubmmorexa [JOK
ABoraapo 4 https://m.edsoo.ru/ff0d542¢
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33 Breruucnenus o0béMa, KOIu4ecTBa 09.01.202 | bubmuoreka [IOK
BEILIECTBA r'a3a 10 €ro U3BECTHOMY 5 https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA WIIN 00BEMY

34 Boraucnenns 006EMOB Ta30B 10 14.01.202 bu6mmoreka [IOK
YPAaBHEHUIO PEAKIMHA HA OCHOBE 5 https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOILLIEHUI ra30B

35 DOU3NYECKUE U XUMHUYECKHE 16.01.202 bu6mmoreka [JOK
CBOMCTBA BOJIBI 5 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [TorsTue 06 21.01.202 bubmuoreka [JOK
MHJIHUKaTOpax 5 https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBopuTenb. 23.01.202 | bubmuoreka [IOK
Hacrmennsie 1 HeHaCBIIIEHHBIE 5 https://m.edsoo.ru/ff0d5b40
pacTBOpBI. MaccoBast 071 BeIecTBa
B PacTBOpE

38 [TpakTrueckas padorta Ne 5 mo teme 28.01.202 | bubmmoreka [IOK
«IIpuroroBnenue pacTBOpOB ¢ 5 https://m.edsoo.ru/ff0dSeba
onpeacnEéHHON MacCOBOM 10Ier
PacTBOPEHHOIO BEILIECTBA

39 KonTponbnas padorta No2 mo Teme 30.01.202 | bubmmoteka [IOK
«Kucnopoa. Bogopoxn. Boga» 5 https://m.edsoo.ru/ff0d6342

40 OKcuapl: cocTaB, KiaccupuKaius, 04.02.202 | bubmuoreka [IOK
HOMEHKJIaTypa 5 https://m.edsoo.ru/ff0d664e

41 [TonydyeHue 1 XuMHYECKHE CBOMCTBA 06.02.202 | bubmuoreka [IOK
KHUCIIOTHBIX, OCHOBHBIX U 5 https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB

42 OcHOBaHHUS: COCTaB, 11.02.202 bu6mmoreka [JOK
KJaccu(uKaIus, HOMEHKIIATypa 5 https://m.edsoo.ru/ff0d67ca

43 [TonyuyeHnue u XUMHUYECKUE CBONCTBA 13.02.202 | bubmuoreka [{OK
OCHOBaHMI 5 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kinaccudukanms, 18.02.202 bu6mmoreka [{OK
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HOMEHKJIaTypa 5 https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA 20.02.202 | bubmmoreka [JOK
KHCJIOT 5 https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIATYpa, 25.02.202 | bubmuoteka [IOK
CIocoObI OTyUYEHUs, XUMUYECKHE 5 https://m.edsoo.ru/00ad947
CBOIiCTBa 4
47 [TpakTrueckas padota Ne 6. 27.02.202 | bubmmoteka [IOK
Penrenue skcriepuMEHTaIbHBIX 33124 5 https://m.edsoo.ru/00ad9b7¢c
1o TeMe «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCAMHEHUI
48 ['eneTnueckas CBA3b MEXIY 04.03.202 | bubmuoreka [IOK
KJIacCaMU HEOPTaHUYECKUX 5 https://m.edsoo.ru/00ad9a50
COEIMHEHMI
49 O000111eHNEe U CUCTEMATU3ALMS 06.03.202 bu6mmoreka [JOK
3HaHHU 5 https://m.edsoo.ru/00ad9cb2
50 Kontponbnas pabota Ne3 mo teme 11.03.202 | bubnuoteka [IOK
"OCHOBHBIE KJIACChI HEOPraHUYECKUX 5 https://m.edsoo.ru/00ad9¢la
coeIMHEeHUI"
51 [TepBble MOMBITKH KJIACCH(PUKALIUT 13.03.202 | bubmuoreka [IOK
XUMHUUYECKHUX A1eMeHTOB. [IoHsTHE O 5 https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX JJIEMEHTOB
52 Ilepnonnueckuii 3aK0H U 18.03.202 | bubanoreka [JOK
[Teproaudeckas cucrema 5 https://m.edsoo.ru/00ada52¢c
XUMUYECKNX 311eMeHToB /1. 1.
Menneneesa
53 [Iepuoapl, rpynIibl, HOATPYIIIBI 20.03.202 | bubmmoreka [JOK
5 https://m.edsoo.ru/00adas52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX 01.04.202 | bubmuoreka [IOK
sanep. N3oTonsl 5 https://m.edsoo.ru/00ada342
55 CtpoeHue 2IeKTPOHHBIX 000JI0UeK 03.04.202 | bubmuoreka [IOK
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aToMoB 3JiIeMeHTOB Ilepuoanueckoit 5 https://m.edsoo.ru/00ada6bbc
cuctemsl /1. 1. Menaeneera
56 XapakTepucTuka XMMHUYECKOTO 08.04.202 | bwubmuoreka [IOK
DJIEMEHTA 110 €ro MOJI0KEHUIO B 5 https://m.edsoo.ru/00ada824
ITepnonnueckoii cucreme /1. U.
Meuneneena
57 3nauenue [leprnoanyeckoro 3akoHa 10.04.202 bu6mmoreka [JOK
JUTSL pA3BUTHS HAYKU U PaKTUKU. [1. 5 https://m.edsoo.ru/00ada96e
N. MenneneeB — y4€HbIN, IIEAATOT U
rpaKJaHuH
58 DIIEKTPOOTPULIATETLHOCTH ATOMOB 15.04.202 | bubmuoreka [{OK
XUMHUYECKHX 3JIEMCHTOB/ 5 https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
59 HMonnas xumudeckas CBs3b 17.04.202 bu6mmoreka [JOK
5 https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas XuMuueckas 22.04.202 | bubamoreka [JOK
CBSI3b 5 https://m.edsoo.ru/00adaab8
61 KoBanientHas HenomnsipHas 24.04.202 | bubmmoreka [JOK
XAMHYECKas CBA3b 5 https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCICHUS 29.04.202 | bubmumoreka [IOK
5 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 06.05.202 | bubmuoreka [IOK
peaKIuu 5 https://m.edsoo.ru/00adb07
6
64 OKHUCIUTENN U BOCCTAHOBUTEIU 08.05.202 bubmuoreka [JOK
5 https://m.edsoo.ru/00adb07
6
65 KonTponbnas padora Ne4 mo Teme 13.05.202 | bubnuoreka [IOK
«CTtpoeHne aroma. XuMHU4YECKast 5 https://m.edsoo.ru/00adb48

CBA3b»

6
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66 PesepBHbIii ypok. O6001IeHNHE 1 1 15.05.202 | bubamnoreka [JOK
cUCcTeMaTH3aIus 3HaHUH 5 https://m.edsoo.ru/00adb33c¢
67 PesepBHbIil ypok. O600111eHIE 1 1 20.05.202 | bubmuoreka [IOK
cUcTeMaTH3aIus 3HaHUH 5 https://m.edso0.1ru/00ad9cb2
68 PesepBHbIil ypok. O6001IeHIE 1 1 22.05.202 | bubmmoteka [IOK
cHCTeEMaTH3aIMs 3HAHUI 5 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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9 KJIACC

Ne Tema ypoka KoJsnyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero KoHTpobHBI IIpakTH4eckn H3y4YeHUs nudposbie
e padoThl e padoThbl o0pa3oBaTe/bHbIE
pecypchbl

1 Knaccudukanus 1 HOMEHKIATypa 1 0 0 03.09.202 | bubauoreka [IOK
HEOPTraHWYECKUX BEIIECTB 4 https://m.edsoo.ru/00adb7e2

2 Knaccudukarus XuMmiuaeckux 1 0 0 05.09.202 | bubnauoreka [IOK
peakuii Mo pa3IndHbIM NIPU3HAKAM 4 https://m.edsoo.ru/00adbcb0

3 [TonsiTHE O CKOPOCTH XUMHUYECKOM 1 0 0 10.09.202 | bubmmoteka [IOK
peakmuu. [IoHSITHE O TOMOTE€HHBIX U 4 https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUAX

4 [lonsaTHe 0 XUMHYCCKOM 1 0 0 12.09.202 bubmuoreka [JOK
paBHOBecuu. DaKTOPbI, BIUSIOIINE 4 https://m.edsoo.ru/00adc28c
Ha CKOPOCTbh XUMHUYECKOW PEaKlUU U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

5 [Tepunoanueckuii 3aKoH. 1 0 0 17.09.202 | bubmmoreka [JOK
[Tepuonuueckas cucrema 4 https://m.edsoo.ru/00adb59e
XUMHYECKUX djieMeHToB 1. Y.
MenneneeBa

6 XapakTepucTUKa 3JIEMEHTa 1 0 0 19.09.202
Hemetauia o [1CXD 4

7 XapakTepucTuka 3JIEeMEHTa MeTaJljia 1 0 0 24.09.202
o [ICXD 4

8 3aKOHOMEPHOCTU B U3MEHEHUU 1 0 0 26.09.202 | bubmmoreka [{OK
CBOWCTB XMMHUYECKUX IJIEMEHTOB 4 https://m.edsoo.ru/00adbéb
MEPBBIX TPEX MEPUOJIOB 6

9 AMdoTepHbIe CBOMCTBA OKCHIA U 1 0 0 01.10.202 | bubmmoreka [IOK
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TUAPOKCHIA 4 https://m.edsoo.ru/00aelc64

10 Bunpl XuMH4eCcKOU CBSI3U U THUIIEI 03.10.202 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK 4 https://m.edsoo.ru/00adbac6

11 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC 08.10.202 | bubmamoreka [IOK
peakuuu 4 https://m.edsoo.ru/00adcade

12 HNonHble ypaBHEHUS peaKIUid 10.10.202 | bubmuoteka [JOK

4 https://m.edsoo.ru/00add44
8

13 KonrponsHas padora Nel no reme 15.10.202
«IloBTOpEHUE M yrinyOieHHe 3HAHUH 4
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca»

14 Teopust 31eKTPOIUTHYECKON 17.10.202 | bubamnorexka HOK
nucconnarui. CYIbHBIC U Cl1a0bIe 4 https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI

15 XUMHYECKHE CBOMCTBA KHUCIIOT B 22.10.202 bu6nmoreka [IOK
OCHOBaHHI B CBETE MPEICTABICHHUM 4 https://m.edsoo.ru/00add5d
00 PIIEKTPOTUTUIECKON 8
JUCCOLMAIIIT

16 XUMUYECKHE CBOMCTBA COJICH B 24.10.202 bubmuorexa [JOK
CBETE MpeACcTaBIeHUl 00 4 https://m.edsoo.ru/00add8b
AIEKTPOIUTUYECKON JUCCOIHAIITT 2

17 [TonsiTe o runponuse conen 05.11.202 | bubmmoteka [IOK

4 https://m.edsoo.ru/00add9d
4

18 [TpakTuueckas pabora No 1. 07.11.202 | bubmmoreka [IOK
«PemieHne 3KCIePUMEHTAIBHBIX 4 https://m.edsoo.ru/00addbfa
3a71a9»

19 O06001IeHre U cHCTeMaTU3aIus 12.11.202 | bubnmoreka [JOK
3HaHUH 4 https://m.edsoo.ru/00addd1

2
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20 KonTponbnas pabota No2 mo Teme 14.11.202 | bubamnoreka [JOK
«INEKTPOIUTUYECKAS] TUCCOIIUALIUS. 4 https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)

21 OO6mras xapakTepucTuKa 19.11.202 | bubmuoreka I[IOK
HEMETAJLJIOB. 4 https://m.edsoo.ru/00ae0d0a

22 OO6m1ast XxapaKTepUCTHKA TaJOTEHOB. 21.11.202 | bubmmoreka [IOK
XUMUYeCcKHe CBOWCTBA Ha MpUMEpe 4 https://m.edsoo.ru/00addfe2
XJIopa

23 XnopoBogopon. CoJisiHast KUCIOTA, 26.11.202 | bubnmoreka [JOK
XUMHUYECKHUE CBOMCTBA, MOJyYEHHUE, 4 https://m.edsoo.ru/00adel104
MIPUMEHEHUE

24 [TpakTudeckas padora Ne 2 o Teme 28.11.202 | bubamorexka HOK
«ITomyueHne COMAHON KUCITOTHI, 4 https://m.edsoo.ru/00ade348
HU3y4YEeHHUE €€ CBOMCTBY»

25 Brrunciienus o ypaBHEHHUSIM 03.12.202 | bubmmoreka [IOK
XUMUYECKUX PEAKIUI, €CITH OJUH U3 4 https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE

26 OO01mas XxapakTepuCcTUKa SJIEMEHTOB 05.12.202 | bubmmoreka [IOK
VIA-rpynmsl 4 https://m.edsoo.ru/00ade64a

27 AtoTponHble MOTU(MUKAIIAN CEPHI. 10.12.202 | bubmuoreka IIOK
Haxoxienne cepel 1 €€ coeTMHEHU I 4 https://m.edsoo.ru/00ade64a
B IIpUpOJIe. XMMHUYECKHE CBOMCTBA
cepbl

28 CepoBoj10poj1, CTpOEHHUE, 12.12.202 | bubmuoteka [JOK
¢bu3znyecKre U XUMHUYECKUE CBOWCTBA 4 https://m.edsoo.ru/00ade802

29 Oxkcunpl cepsl. CepHasi KMCIIOTA, 17.12.202 | bubmuoteka [IOK
(buznUeCKre U XUMUIECKUE 4 https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE

30 XHUMUYECKUE PEAKIINH, JIKAIIUE B 19.12.202 | bubmuoreka I[{OK
OCHOBE IIPOMBIIIUIEHHOTO criocoba 4 https://m.edsoo.ru/00adec8a
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II0JIy4YEHUs] CEPHOIN KUCIIOTHI.
XHUMHYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl COETUHEHUSIMU

cepbl

31 Brruncnenue MmaccoBoit Joau 24.12.202 but6mmoreka [JOK
BBIXO0/1a TIPOTyKTA PEAKIINH 4 https://m.edsoo.ru/00adec8a

32 OO6mras XxapakTepruCcTHKa JIEMEHTOB 26.12.202 | bubmmoreka [IOK
VA-rpynmnsl. A3or, 4 https://m.edsoo.ru/00adeea6
pacrpocTpaHeHue B IPUPOJIE,
(bu3nUeCcCKre U XUMUYECKUE CBOWCTBA

33 AMMUak, ero puznYecKue u 09.01.202 | bubmmoreka [JOK
XMMHMYECKHE CBOMCTBA, ITOIIy4YCHHUE U 5 https://m.edsoo.ru/00adf004
MIPUMEHEHUE

34 [IpakTrueckas padota Ne 3 o Teme 14.01.202 | bubauoreka [JOK
«ITonydyenne aMmmmuaka, U3y4eHue €ro 5 https://m.edsoo.ru/00adf180
CBOWCTBY

35 A3oTHas kuciora, e€ pusnueckue u 16.01.202 | bubmuoteka [IOK
XUMHUYECKHE CBOMCTBA 5 https://m.edsoo.ru/00adf306

36 Hcnonbs3oBanne HUTPATOB U COJICH 21.01.202 | bubnmoreka [JOK
aMMOHHS B KA4€CTBE MUHEPAIBHBIX 5 https://m.edsoo.ru/00adf518
yaoopenuii. XumMuueckoe
3arpsi3HEHUE OKPY KaIOIIEeH Cpeibl
COEIMHEHMSIMU a30Ta

37 docdop. Oxcun pochopa (V) u 23.01.202 | bubmmoteka [IOK
dbocdopHas kucnota, pusndeckue u 5 https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, MOTYUYEHUE

38 Hcnons3oBanue dpocdaToB B 28.01.202 | bubnmoreka [JOK
KayecTBE MUHEPAJIbHBIX YI00pEHHH. 5 https://m.edsoo.ru/00adfc20

3arpsi3HeHue IPUPOTHON Cpeibl
dbocharamu
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39 VYrnepoa, pacipocTpaHeHuUE B 30.01.202 | bubmmoreka [IOK
npupoe, GU3NIECKHUE U XUMUICCKUE 5 https://m.edsoo.ru/00adfd9c
CBOICTBa

40 Oxkcunpl yriaepoja, ux Gusudeckue u 04.02.202 | bubmuoreka I[{OK
XUMHYECKHE CBOIICTBA. 5 https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHUE TIPOOIEMBI,

CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV)
41 YronbHas KUCIIOTa U €€ CONU 06.02.202 bubmmorexa [JOK
5 https://m.edso0o.ru/00ae006¢

42 [TpakTuueckas padora Ne 4 mo Teme 11.02.202 | bubamoreka [JOK
"[TonyueHue yrieKkucioro rasa. 5 https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha
KapOoHaT-1oH"

43 [TepBoHavabHBIC TTOHATHUS 00 13.02.202 | bubauoteka [JOK
OpraHUYECKUX BEIIECTBAX KaK O 5 https://m.edsoo.ru/00ae054e
COEIMHEHUX yTIepoaa

44 Kpemnuuii u ero coenunenus 18.02.202 | bubmuoteka [IOK

5 https://m.edsoo.ru/00ac080a

45 [TpakTudeckast padora Ne 5. 20.02.202 | bubnmoreka [JOK
Pemenue skcnepuMeHTaIbHBIX 33724 5 https://m.edsoo.ru/00ae0bf2
1o TeMe «BaxHelime HeMeTaIbl U
WX COCIMHCHHUSI

46 Kontposbnas padota Ne3 mo teme 25.02.202 | bubmmoteka [IOK
«BaxkHeimme HeMeTalIbl U UX 5 https://m.edsoo.ru/00ae0el8
COEIMHEHHUS»

47 OO01mas xapakTepucTuKa 27.02.202 | bubamoreka [JOK
XUMHUYECKUX IIEMEHTOB — 5 https://m.edsoo.ru/00ae103e

MeTaI0B. MeTaindecKkas CBSI3b U
MeTaJUTHYecKasi KpucTaunuecKas
pemérka. Pu3nveckre CBOMCTBa
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MCTAIJIOB

48 XUMHUYECKHE CBOMCTBA METAJIJIOB. 04.03.202 | bubmmoreka [JOK
DNEKTPOXUMHUECKUHN PsijL 5 https://m.edsoo.ru/00ael156
HaIpsHKEHUN METaJUIOB

49 [lemouHbIE METAIITBI 06.03.202 | bubmmoteka [IOK

5 https://m.edso0.ru/00ae14b2

50 OKcCHuIBI ¥ TUAPOKCUIBI HATPUS U 11.03.202 bubnmoreka [IOK
Kanus 5 https://m.edsoo.ru/00ae14b2

51 [IlenmoyHO3EMENBHBIE METAIITBI — 13.03.202 bubmmoreka [JOK
KaJablIUA U MarHui 5 https://m.edsoo.ru/00ael5e8

52 Baxwuetimme coeTMHECHUS KaJIbITHs 18.03.202 | bubmmoreka I[IOK

5 https://m.edsoo.ru/00ael5e8

53 [TpakTrueckas padota Ne 6 o Teme 20.03.202 | bubmmoteka I[IOK
"JKécTKkoCTh BOJBI M METOJEI €€ 5 https://m.edsoo.ru/00aelae8
ycTpaneHus"

54 JKécTKOCTh BOABI U CIOCOOEI €€ 01.04.202 bubnuoreka [IOK
YCTpaHEHUS 5 https://m.eds00.ru/00ae1886

55 AnroMuHUR 03.04.202 | bubmmoreka I[IOK

5 https://m.edsoo.ru/00aelc64

56 Kenezo 08.04.202 | bubmuoreka [IOK

5 https://m.edso0.ru/00ae1d86

57 OKcupl, THAPOKCHUIBI U COTTU 10.04.202 but6mmoreka [{JOK
xenesa (II) u xenesa (I11) 5 https://m.eds00.ru/00ae35¢6

58 [TonsiTHE O KOPPO3UU METAILIIOB 15.04.202 | bubmuoteka [JOK

5 https://m.edsoo.ru/00ael1278

59 OO61mue crnocoObl MOTy4YeHHsS 17.04.202 | bubmuoteka [IOK

MeTaiioB. CruiaBel. BerauciaeHus mo 5 https://m.edsoo.ru/00ael156

YPAaBHEHUSAM XUMUYECKUX PEAKLIHM,
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
MpUMECH
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60 [TpakTuueckast pabora No 7. 1 22.04.202 | bubnmoreka [JOK
Pemenue skcnepuMeHTAIBHBIX 33124 5 https://m.edsoo.ru/00ae3de8
1o TeMe «BaxHenime MeTamibl U UX
COCIUHECHHUSI
61 Brruucnenus no ypaBHeHHUSIM 1 24.04.202 | bubmuoreka [IOK
XUMHYECKHUX PEaKIIMi, €CJIH OJIUH U3 5 https://m.edsoo.ru/00ael1750
pEeareHToB aH B U30BITKE WU
COJIEPKUT IpUMecH. Beruncienus
MaccOBOM JOJIH BBIXOJIa MPOAYKTa
peakuuu
62 KontpomnsHas padora Ne4 mo reme 1 29.04.202
«BaxkHenmme MEeTaJlIbl U UX 5
COCTUHECHHUSI
63 BenectBa u maTepuansl B 1 06.05.202 but6mmoreka [{JOK
ITOBCEIHEBHOM KU3HHU YeJIOBEKa 5 https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE 1 08.05.202 | bubmuoreka [IOK
OKPY’KaroIllel cpeibl 5 https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemienun 1 13.05.202 | bubamnoreka [JOK
HKOJIOTHYECKUX MPOoOIeM 5 https://m.edsoo.ru/00ae4270
66 O06o001IeHre U cHCTeMaTU3aIus 1 15.05.202
3HAHUU 5
67 PeseprubIil ypok. O60011eHIE 1 1 20.05.202 | bubmmoteka [IOK
CHCTEMAaTH3alHs 3HAaHUH 5 https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6001ICeHHE 1 1 22.05.202 | bubmmoteka [IOK
CUCTEMaTH3aIMs 3HAHUH 5 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB U.T'., Cnagkos C.A.
AxnmonepHoe obiectBo «M3aaTensctBo «lIpocBenienue»

» Xumus: 8-i kimacc: 6a30BbIl YPOBEHb: YUCOHUK; S-¢ U3aHue, epepadoTaHHoE,
8 kimacc/ I'abpuensua O.C., OctpoymoB N.I'., CnaakoB C.A. AkiimoHepHoe

obmectBo «M3narenbeTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






