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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma 1o XMMHM Ha YPOBHE CpeaHero oOmero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «O6 oOpazoBanum B Poccuiickoit Deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaibHOi 00pa3oBaTENbHONW MPOTPaMMBI CPEIHETO OOILIETo
obpazoBanus (POII COO), mpencraBieHHbix B DenepasibHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHusi ydyeOHOTO mpenmeTa «XUMHUS» B
oOpa3oBatenbHbIX opranu3anusx Poccuiickoii @eneparum, pealn3yOnMXx OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX MojoxeHui «Ctpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurenscrsa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJOB K pa3palOTKe MpOTpaMMbl 1O XHMHH, K OMPEIEICHHUIO OOIIeH CcTpaTeruu
00y4eHHs, BOCIIUTAHMS U PA3BUTHUS O0YJAIOMINXCSl CpeaCTBaMU ydeOHOoro npenmeTa «Xumus» i 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWIM KOHIENTyaibHble TnosiokeHus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, COAep KaHMs, pe3yJbTaToB OOyueHus M TpeOOBaHUH K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe 00pa3oBaHWE, MOJy4yaeMO€ BBIMYCKHUKaMH O00IIe00pa3oBaTeIbHON OpraHu3aluy,
SBJIIETCS HEOTHEMJIEMOM YacThio UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIUAIOLIUM 3TAllOM peaanu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEW, MPUCYIIMX LIEOCTHOM CHCTEME
XAMUYECKOTO 00pa3oBaHUs. DTH LEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB TNPHUPOJBI, (HOPMUPOBAHHS
MHPOBO33pEHUS U OOLIeH KyabTyphbl YEJIOBEKa, a TAaKKe AKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K
CBOEMY 3JI0POBBIO M MPHUPOAHOM cpene. Peanusyercss xumuueckoe oOpa3oBaHHe OOy4aroUIuxcs Ha
YpOBHE CpeaHero o0mero oOpa3oBaHUs CPEICTBAMH YUE€OHOTO mMpeamera «XUMHUs», COACpKaHUE H
MOCTPOEHHE KOTOPOTO OIpPENENIEHBI B MPOTpaMMe MO0 XUMHH C YIETOM CIEHU(PUKH HAYKH XUMHH, e€
3HA4YCHUs B TIO3HAHHUH TPHPOJIBI U B MaTEPHUATBHON JKU3HM OOIIECTBA, a TAKKE C yIETOM OOMIMX TeTIeH
MIPUHIIUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpefqHero oOuiero oOpa3oBaHMs B
Poccuiickoit ®eneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HIpaeT ocoOyl0 pojlb B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaabHOM KynbTyphl. OHa BHOCHT CBOW BKJIaa B
(GopMuUpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JIaHME IEJIOCTHOIO MpeACTaBieHUs 00
OKpYXKaloIlleM MHUpe KaK O €IMHCTBE MPUPOJbl U YEIOBEKa, KOTOpoe (POPMHUPYETCS] B XUMHUHM HAa OCHOBE
MIOHMMAaHUs BEIECTBEHHOIO COCTaBa OKPYKAIOIIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXAY CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIaCTSIMU TPUMEHEHMUS.

TecHo B3aMMOAEHCTBYS C JPYTUMH €CTECTBEHHBIMHM HayKaMU, XUMHUsI CTajla HEOThbEMJIEMOI YacThbIO
MHUPOBOH KyJIbTYpbl, HCOOXOUMBIM YCIOBHEM YCHEIIHOTO TPyJa W JKU3HU Ka)KIOro wieHa OOLIecTBa.
CoBpeMeHHass XUMHUS KaK Hayka CO3MJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTMH HallpaBjieHa Ha
peleHre riaodanbHbIX MPoOJIeM YCTOMUMBOTO PAa3BUTUS YEJIOBEUECTBA — ChIPhEBOM, IHEPrETUUECKOM,
IUILEBOH, FIKOJIOTMUECKOH O€3011aCHOCTH U OXPaHbl 370POBBS.

B cooTBeTcTBHM ¢ OOIIMMH LEISIMM U IPUHIMIIAMU CPEAHEro o0Imero oOpa3oBaHus coAepKaHUe
npeamera «Xumus» (10—11 knaccel, 6a30Bbli ypOBEHb N3YUEHHSI) OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYarOLIUXCS, HEOOXOAUMYIO UM JJsl BRIPAOOTKM MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIELUIHOTO BKIIOYEHHSI B KU3Hb COLIMYMa, MPOJOJDKEHHMsS OOpa3oBaHUs B pa3IMYHbIX
001acTsX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnstomuMu  mpeamera «XUMHs» SBISAIOTCS 0a30Bble Kypchbl — «OpraHuyeckas XuMus» H
«O01as 1 HeopraHuveckas XUuMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOIl HayKU: CUCTEMa 3HAHUN 10 HEOPraHUYECKOW XUMHHM (C BKIIOUEHHEM 3HAHUN U3 OOIIel XMMHUN)
U opraHuyeckod xumuu. POpPMHpPOBAHUE MJAHHOW CHUCTEMbl 3HAHUA TNpPH HU3YyYEHUU MpeIMeTa
o0ecrieynBaeT BO3MOKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSITHH,
3aKOHOB U TEOPUN XUMUH.

CrpykTypa colepxaHus KypcoB — «Opranudeckas XuMus» u «OO1ast 1 HeopraHndeckass XuMus»
copMHupoBaHa B MporpaMMme IO XMMHUH Ha OCHOBE CHCTEMHOIO MOAXO0Ja K M3YYEHHIO Y4eOHOro
MaTepuasa M OOYCIOBJIEHA HCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha ONpenenEéHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypce OpraHMYeCKONM XMMHM BEIIEeCTBA pacCMaTpUBAIOTCS HAa YpOBHE
KJIACCUYECKON TEOpPHH CTPOCHHUSI OPraHUYECKUX COCTUHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKHUX M
AJIEKTPOHHBIX TPEJACTaBIEHUH O cTpoeHHMu BemecTB. CBeieHuss o0 M3ydaeMbIX B Kypce BeIIECTBax
JIAl0TCSL B Pa3BUTHH — OT YIJIEBOJIOPOJIOB JIO CIOKHBIX OMOJIOTMYECKHM aKTUBHBIX coeAuHeHuil. B kypce
OpraHMYecKOM XUMHM TMOJY4aloT pa3BUTHE CGHOPMHUPOBAHHbIE HA YPOBHE OCHOBHOTO OOIIEro



o0pa3oBaHus TIEpBOHAYAIBHBIC MPEACTABICHUS O XUMUYECKON CBS3U, KIacCU(UKAIMOHHBIX MPU3HAKaX
BEIIECTB, 3aBUCUMOCTHU CBOMCTB BELECTB OT UX CTPOEHUS, 0 XUMUYECKOMN pPEaKILINH.

[Ton HOBBIM yriioMm 3peHus B npeaMere «XuMus» 0a30BOr0 YpOBHS PacCMAaTPUBAETCS M3y4EHHBIN
Ha YpOBHE OCHOBHOTO 0O0IIero 00pa3oBaHUs TEOPETUYECKUNA MaTepral U (DaKTOJIOTUUECKUE CBEJICHHS O
BEIIECTBAX U XUMHUYECKOH peaknuu. Tak, B yacTHOCTH, B Kypce «OOmas ¥ HeopraHHYECKass XUMHD»
o0Oy4aromuMcsi TPEIOCTABISAETCS BO3MOXHOCTh OCO3HAaTh 3HAUCHHE MEPUOJANYECKOTO 3aKOHA C
OOIIETEOPETUYECKNX M METOJOJOTHUECKUX TO3MLUH, TIIyO)Ke TMOHATh HCTOPUYECKOE WM3MEHEHHE
(GYHKIHI 3TOTO 3aKOHA — OT 000010 10 OOBSICHSIONMIEH U TIPOTHO3UPYIOICH.

Enunnas cucrema 3HaHW O BaKHEWIIMX BEUIECTBAX, HMX COCTaBE, CTPOEHHUH, CBOMCTBaX H
NPUMEHEHUH, a TaKK€ O XHMUYECKUX pEaKUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs
nomnosnHsercs B Kypcax 10 u 11 kiaccoB ajeMeHTaMu COJIepKaHusl, UMEIOIUMU KYJIbTYPOJIOTUYECKUIN U
MPUKIAJHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHHMMAHHUIO B3aUMOCBSI3U XUMHH C JPYTUMHU
HayKaMH, pacKpbIBalOT €€ pojb B I[03HABAaTENIbHOM M NPAKTHUUECKOM JESITEIbHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCIMTAHHUIO YBA)KEHHUS K IPOLIECCY TBOpYECTBa B OOJACTH TEOPUU MU MPAKTHUECKUX
MPWIOKEHUH XMMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOieMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIMBATh WH(OPMALMIO U NPUMEHATh €€ A
MOTIOJTHEHMS 3HAaHUH, pEeLICHUS] HHTEJUIEKTYaIbHBIX M AKCIIEPUMEHTAIbHBIX HCCIEA0BaTENbCKUX 3a1a4. B
LIEJIOM COJiep’)KaHue y4eOHOTO mnpeaMmera «XHUMHsD) JaHHOTO YPOBHSI WM3Y4YEHHS OPHUEHTHUPOBAHO Ha
¢dbopMupoBaHue y OOy4aromMXCs MHUPOBO33PEHUYECKOM OCHOBBI I MOHUMAaHMS (PUIOCO(DCKUX HAEH,
TaKUX KaK: MaTepuaibHOE EIUHCTBO HEOPraHMYEeCKOro M OPraHM4eckoro MHpa, OOYCIOBIEHHOCTb
CBOJMCTB BEIIECTB UX COCTAaBOM M CTPOCHHEM, TO3HABAEMOCTb MIPUPOIHBIX SABJICHUHN MYTEM IKCIIEPUMEHTA
U pelIeHUs] MPOTUBOPEUYUN MEXTy HOBBIMH (DaKTaMM U TEOPETHUECKUMHU MPEINOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUU B PEUICHUH 3KOJOTHMYECKHUX IMpoOJeM, a Takxke MpodiemM cOepeskeHus: IHEepreTHHeCcKHX
PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUI U MaTE€pHUAJIOB.

B mnnane pemenust 3amad BOCHUTAHUS, Pa3BUTUS W COLMAIM3AIUM OOYYarOIIMUXCS NPUHSATHIE
MpPOrpaMMoONl MO XUMHHM TOAXOJAbl K OMNpPENCIICHUI0 COJEpKaHHUA M TOCTPOCHUS TMpeaMeTa
MpenlycMaTpuBaoT (HopMHUpOBaHUE YHUBEPCAJIbHBIX y4eOHBIX NEHCTBUH, MMEIOMMX 0a30BO€ 3HAYCHHE
JUTSI pa3JIMYHBIX BHUJIOB JICATEILHOCTH: PEIICHUs MpoOJeM, TIONCKa, aHaIu3a U 00paboTku WHQpOpMaInu,
HEOOXOIUMBIX JJIi MPHOOpETEeHUs OmblTa MNPAKTUYECKOM M HCCIeI0BATENbCKOW JesITeNbHOCTH,
3aHMMAaOIlel BaXKHOE MECTO B MMO3HAHUM XUMUHU.

B npaktuke npemnogaBaHHMs XUMHUU KaK Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs, TaK M Ha
YpOBHE CpeaHero ooOIero oOpa3oBaHus, MPU OMPEICIICHUU COJCPKATEIBHON XapaKTepUCTUKH Lieiel
U3Y4YEeHUS TpeMeTa HalpaBiIeHHEM [EepPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCA
(dbopMHUpOBaHHE OCHOB XMMHUYECKOM HAayKH KaK OOJIACTH COBPEMEHHOT0 €CTECTBO3HAHUSA, MPAKTHUECKOM
NeSITEeIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOM KyJIbTyphl. C METOAUYECKOM TOUKH
3peHus TaKOM MOAX0]T K OMPEeNICHUIO [eNel N3yueHuUs MpeIMeTa SBJISIeTCS BIIOJIHE OIPaBJAaHHbIM.

CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LEJSIMU U3Yy4eHUs IpeaMmeTra «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABIAIOTCS:

e (opmupoBaHUE CHUCTEMBbl XMMUYECKHX 3HAHUI Kak BaKHEHIEH COCTABISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, B OCHOBE KOTOPOH JEXaT KIIIOYEBbIC MOHATHS, (DyHIaMEHTaIbHbIE
3aKOHBI M TEOPUU XUMUHU, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE U IIOHUMAHUE CYIIIHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIGHWE C HCTOpUEH UX pa3BUTUA U
CTaHOBJICHUS;

e (opmupoBaHue U pazBUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX peaKIHii, HEOOXOMUMBIX Ul NPUOOPETEeHHs] YMEHUH OpPHUEHTHUPOBAThCS B MHpPE
BEIIECTB M XHMMUYECKUX SIBJICHUH, MMEIOIIMX MECTO B IPUPOJE, B MPAKTUYECKOH U
IIOBCE/IHEBHOM JKU3HY;

® Da3BUTHE YMEHHUI U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U OOBSICHEHHEM
XMMHUYECKOT0 KCIIEPUMEHTA, COOIOICHUEM MTPAaBUII 0€30M1acHOr0 OOpaIleHUs C BEI[ECTBAMHU.

Hapsiny ¢ atum, coxepkarenbHas XapaKTEpUCTHKA LENeW M 3aJad M3Y4eHHs IpeaMeTa B
IporpaMme Mo XUMHHM YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMU IPUOPUTETaMHU B
cucreMe cpeaHero oOmiero o6pasoBanHus. CeroiHss B NpPENoOJaBaHUM XUMHMHU B OOJbIIEH CTENEHH
OoTHaéTcsl MPEANOYTECHHE MPAKTUUYECKON KOMIIOHEHTE COJiepXaHus OOy4eHHUs, OpPHUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00I1€00pa30oBaTeIbHOM OpraHu3aliy, BIAJCIONIEr0 HE HAOOpPOM 3HaHUWM, a



(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0aMU W YMEHHUSMH AaKTHBHOTO TIOJMYYCHHS 3HAHUU U
MIPUMEHCHHSI UX B PEATHbHOM JKU3HU JUTSl PEIICHUS TPAKTUYECKUX 3a1a4.

B cBsi3u ¢ 3TUM TIpH M3YYEHUU TIpeIMeTa « XUMUsD» TOMUHUPYIOIIEe 3HAYCHUE TPHOOPETAIOT TaKKe
LU U 33]]a4M, KaK:

amanranus oOydJalomuxcs K YCIOBUSM JIHHAMHYHO pPa3BHBAIOIIECTOCS MHUpPa, (opmupoBaHue
WHTEJUICKTYalbHO ~ Pa3BUTON  JIMYHOCTH, TOTOBOM K  CcamMoOOpa3oBaHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX )KU3HCHHBIX CHUTYAIUSIX, CBS3aHHBIX
C BEIIECTBAMHU U UX IPUMCHCHUEM;

dbopMupoBaHHe y OOYYAIONIUXCS KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHITUI), WMEIOIINX
YHUBEpCAIbHOE 3HAYCHUE /IS PA3IMYHBIX BUIOB JEATEIHLHOCTH: pelIeHUs Mpo0seM, MOorcKa, aHallu3a U
00paboTkn MHPOPMAITUK, HEOOXOAUMBIX JUIS MPHOOPETEHUsS OIBITa JIEATEIHHOCTH, KOTOpas 3aHHMAET
BOXXHOE MECTO B IMO3HAHUM XMMUM, a TaKXKe I OIEHKU C TO3UIUN IKOJIOTHYECKON Oe30MacHOCTH
XapaKkTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPTraHU3M UYE€JIOBEKA U IPUPOTHYIO CPEY;

pa3BUTHE TIO3HABATEIIBHBIX HMHTEPECOB, WHTCIUICKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH
00yJaroIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC 3HAHUS 110 XUMUHU B COOTBETCTBUH C
KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOJH30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC TEXHOJIOTHH IS TIONCKa
Y aHAJIM3a Y9eOHOUW M HAYYHO-TIOMYJISIPHON MH(POPMAITIH XUMUIECKOTO COJICPIKAHHUS,

dbopMupoBaHHE W pa3BUTHE Yy OOYYAIONIUXCS AaCCOIMATHBHOTO W JIOTUYECKOTO MBIIIJICHUS,
Ha0IIOAATeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO HEOOXOJMMBI, B YACTHOCTH, MPHU
TUTAHUPOBAHUH | TTPOBEJICHUN XUMHUIECKOTO IKCITIEPUMEHTA;

BOCITUTaHKWE y OOydaromuxcs YOekKJAEHHOCTH B T'YMAaHHCTHYCCKOW HANPABICHHOCTH XWMHH, €€
BOXHOU POJIM B PEUICHUU TI00ATBHBIX MPOOIEM PAIMOHAIBHOTO MPHUPOIOINOIB30BAHMS, TOTIOTHEHUS
SHEPTeTUUECKNX PECypCOB M COXpaHEHUs TMPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEepeKHOTO OTHOIIEHHUS K MPUPOJIC U CBOEMY 3JI0POBBIO, & TAKKE MPHOOPETEHUS OIbITa MCTIOIb30BAHMS
MOJTYYECHHBIX 3HAHHWHA IS TMPUHSATHS TPAMOTHBIX PEIICHWH B CHTYAlHsIX, CBS3aHHBIX C XHUMHUYCCKUMHU
SIBIICHUSIMU.

B y4ueOHOM mmaHe cpemHero obmiero oopa3oBaHUs NMpeaMeT «XUMHUs» 0a30BOTO YPOBHS BXOJUT B
COCTaB IMpeIMeTHOM 06acTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETHDY.

OO6miee 9nCiIO 4acoB, OTBEACHHBIX JUISI M3YyYEHUS XMMHUHU, HA 0a30BOM YPOBHE CPEIHETO OOIIero
oOpasoBanus, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Hepenmto), B 11 kmacce — 34 vaca (1
4ac B HEJIEINIO).

B pa6ouyro mporpammy mo xumuu i 10-11 KgaccoB BKIIOYEHBI KITFOYEBBIE OPHUEHTHUPBHI W3
BOCITUTATENLHOM MPOrpaMMBbI IIKOJIbl, 1 OHU YUYTEHBI B ONPEAETICHIH BOCIIUTATENIbHBIX 3a]1a4 YpOKa.

1. I'pasicoancko-nampuomuueckoe 6ocnumanue:
- 3HAIOIIUN U JIIOOSAIINN CBOIO MAJTYIO POJIMHY, CBOM Kpaid.
2. /Iyxoéno-upascmeennoe gocnumanue:
- CO3HAIOLIMII LEHHOCTh KaXJOW YEeIOBEYECKOW KU3HU, MPHU3HAIOMINK WHAUBUAYAJIBHOCTh U

JOCTOMHCTBO KaxKA0I'0 YCJIOBCKA,

- 100pOoKeNnaTeNbHbIHN, MPOSIBISIIONINNA CONepeKUBAHUE, TOTOBHOCTh OKa3bIBaTh MOMOIIb, BBIPAKAIOIIHIA
HEMPUITHE MOBEJCHHUS, MPUYHHSIONIET0 (PU3NYECKUIl U MOpalbHBINA BpEeA IPYTHM JIIOASM, YBAXKAIOIIHMA
CTapIINX;

3. Qu3uyeckoe socnumanue, popmuposanue Kyjabmypsl 300p08bs U IMOYUOHAILHOZO O1A2ONOSIYUUA:

- OEpPEeIKHO OTHOCSIIMKCS K (PU3UUYECKOMY 37I0POBBIO, COOIIOMAIONINI OCHOBHBIC MPaBUJIa 3JJ0POBOTO U
0e30macHOTO A7 cebs U APYrux Jroei o0pasa KU3HH;

- BIIQJICIOIIUI OCHOBHBIMU HaBBIKAMH JUYHON M OOIIECCTBEHHON T'MTHEHBI, OC30IIaCHOTO IOBEACHUS B
OBITY;

4. Tpyooeoe eocnumanue:

- MPOSIBJISIFOIINI HHTEPEC K Pa3HbIM Mpodeccusim;

5. Dkonozuueckoe eocnumanue:

- MOHUMAIOMINKI [EHHOCTh MPHPOJbI, 3aBUCUMOCTh >KM3HH IIOJEH OT MPUPOJBI, BIHMSHHE TIOJACH Ha
MIPUPOIY, OKPYNKAIOIIYIO CPEY;

- BBIPQXKAOIIUN TOTOBHOCTh B CBOCH JESITENFHOCTH MPUACPKUBATHCS YKOJIOTHIECKUX HOPM.

6. Ilennocmu Hayunoz2o no3nanus:



- BBIPQXXAIOIIUI MMO3HABATEIbHBIE WHTEPECHl, AKTUBHOCTH, JIFOOO3HATEIILHOCTh U CaAMOCTOSTEIBHOCTh B
IIO3HAHWH, UHTEPEC U YBAKCHUE K HAYYHBIM 3HAHUAM, HAYKE;

- 00ya1atoIHii TepBOHAYAIBHBIMU MIPEJCTABICHUAMU O IPUPOJHBIX O0BEKTaX, MHOTOOOpa3uu 0OBEKTOB
U SIBJICHUU IIPUPOJIbI, CBS3U )KUBOW U HEIKUBOU IIPUPO/IBL, O HAYKE, HAYYHOM 3HAHUH;

- UMEIONMI TIepBOHAYAILHBIC HABBIKM HAOIIOJCHUIM, CUCTEMATH3AllMM M OCMBICIICHHUS OIbITa B
€CTECTBEHHO-HAY4YHOMI obnactu 3HAHMUSL



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMUH

[Ipenmer opranuyeckoil XUMHM: €€ BOSHHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B IOJIyUEHUU HOBBIX
BEIIECTB M MaTepuaynoB. Teopusi CTpoeHus opraHuueckux coequHeHuit A. M. byriepoBa, e€ 0CHOBHbIE
nosoxkeHus. CTpyKTypHbIE (OpMyJibI OpraHMYecKUX BelecTB. ['omonorusi, usoMepus. XuMUYecKas
CBSI3b B OPraHUYECKUX COCTMHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBinenne o kinaccuukanuy OpraHMYeckux BemiecTB. HomeHknarypa oOpraHmyeckux
COEMHEHUI (cucTemMaTHuyeckas) W TpUBHAJbHbIE HA3BaHUS BAXKHEHIIMX MpeACTaBUTENEH Ki1accoB
OpraHMYECKUX BEIIECTB.

DKclepuMEeHTAIbHBIE METOIbI U3YYEHUS BEIIECTB U UX MPEBpAIllEHNI: 03HAKOMJIEHUE C 00pa3liamMu
OpraHMYECKUX BELIECTB W MaTepualaMd Ha HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ] OpPraHUYECKHUX
BEIIECTB, HAONIOJICHUE U OINKUCAHUE JAEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuM (IJIaBjlIeHNE, OOYTIIMBAHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAl. MeTaH U 3TaH — NPOCTENIINE TPEICTABUTENN
aJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBONCTBa (peakUuy 3aMEIICHUs U TOpEHUs), HaxXOoXJIEeHUE B
MIpUPO/Ie, NOJyYeHHE U IPUMEHEHHUE.

AJNKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKHMH psAA. OTWIEH W MPONWIEH — IPOCTEHIINE
MPEJICTAaBUTENIM  QJIKEHOB: (HU3MYECKHMe UM XHMHUYECKHME CBOHCTBAa (peakuuu TUIPUPOBAHUSA,
raJIoreHUPOBAHMUS, THIpaTallU, OKHCIIEHUS U TIOJIMMEPHU3alIUN), TOTy4eHUEe U IPUMEHEHHUE.

Anxamuensl: Oyraaues-1,3 u metunOyraaueH-1,3: ctpoeHne, BaXHEHIINE XUMHUYECKHUE CBOMCTBA
(peaxuus nonumepusanuu). [loxydyenne cHHTETHYECKOTO KaydyKa U PE3UHBL.

AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHUS, TOMOJIOTMUSCKHH psA. AIETHICH — MPOCTCHIIHIA
IPEJICTaBUTENIb AJKUHOB: COCTaB, CTpPOEHUE, (HU3UYECKUE U XUMHUYECKHE CBOMCTBa (peakiuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATaLlu, TOPEHNU), IOJYyYeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (Qu3MUECKMEe W XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUPOBaHUSA U HUTPOBAHUs), IOJIy4YEHUE U IPUMEHEeHHe. Tonyon: cocmas, cmpoenue, gusuieckue u
Xumuueckue Cceoucmea (peakyuu 2ai02eHUpo8anus U HUMPOBAHUs), NONYyHUeHue U HpuMeHeHue.
TokcuuHOCTE apeHOB. ['eHeTHUECKas CBS3b MEKIY YIJIEBOAOPOJAaMH, NIPUHAUICKALIMMH K Pa3IMYHbIM
KJIaCCaM.

[IpupoHbIe HCTOUHUKHU YriaeBoopoJoB. ITpupoanblil ra3 u nomyrHele HeQTsHbIE Ta3bl. HedTh 1
e€ mnpoucxoxzaeHue. CrocoObl rmnepepabOTKM He(PTU: TMEeperoHkKa, KpEeKUHI  (TEepMHUYECKHH,
KaTaJuTuaeckuil), nuponus. [IpoaykTsl nepepaboTku He(TH, X IPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib 1 IPOAYKTHI €ro nepepaboTKH.

DKCcIepUMEHTAIbHbIE METO/Ibl U3YUEHMSI BELIECTB U MX MPEBPALICHUN: 03HAKOMIIEHHE ¢ 00pa3aMu
IlacTMace, KaydyykoB M pe3uHbl, koyuiekuuu «Hedte» u  «Yrosb», MoOAEIMpPOBAHHE MOJIEKYI
YIJIEBOJOPOJOB U TajOreHONPOU3BOAHBIX, NPOBEACHNE MPAKTUYECKONW PAabOThI: MOJyYEHHE ITUJICHA U
U3Y4YEHHE €ro CBOMCTB.

Pacuérnbie 3agaun.

Bbluncienuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00béMa, KOJUYECTBa HCXOJHOTO
BEIIECTBAa WJIM MPOAYKTa PEaKIUH IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOTO M3 MCXOJHBIX
BELIECTB WJIN IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeiMHEHUS

[IpenenbHble OJJHOATOMHBIE CHUPTHI. METaHON M ATAHOJI: CTpOEHHE, (PU3MUYECKHE U XMMHUYECKHe
CBOMcTBa (peakuuu C AaKTHUBHBIMM METallJIJaMHM, TaJIOT€HOBOJOPOJaMH, TOPEHUE), MpHUMEHEHHE.
BonoponHbie CBSI3M MeEXIy MOJEKYJaMU CHUPTOB. JlelicTBME METaHOJa M 3TAaHOJIA Ha OPraHu3M
4eJI0BeKa.

MHOroaToMHbl€ CIHUPTHI. DTUJICHTIIMKOJb M TIIMIEPUH: CTpOeHHE, (U3UUYECKUE M XUMUYECKHE
CBOMCTBa (B3aMMOJIEHCTBHE CO WIEJIOYHBIMM METAJUIAMM, KAa4ECTBEHHAsl PEAKIMS HAa MHOTOaTOMHBIE
ciupThl). JlelicTBUe Ha OpraHu3M uyenoBeka. [IpuMeHeHne riuiepruHa U 3TUICHTJTUKOJIS.




@eHoJI: CTPOEHHE MOJICKYIbI, (U3UYECKUE W XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (heHoIa.
[Tpumenenue deHomna.

Anpnerunpl U kemownvl. DopMaNbIETHA, AlETANBICTUA: CTPOCHUE, (PU3MYECKHEe U XUMHUYECKHE
CBOMCTBa (peaKui OKUCICHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKIUH ), [I0JIyYEHUE U IIPUMEHEHHUE.

OAHOOCHOBHBIE IIPEEIIbHBIE KAPOOHOBBIE KUCIOTHl. MypaBbHHAsI U YKCYCHAsl KUCJIOTBI: CTPOCHHUE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (CBOICTBA, 0OLIME s Kilacca KUCIOT, Peaklus dTepupUKaIig),
nojyyeHue M mnpuMeHeHue. CTeapuHOBasi M OJIEMHOBAas KHUCJIOTHl KaK IPEACTaBUTENU BBICHIMX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, HX MOIOIIEE ICHCTBHE.

Cnoxnble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. 'MAPOIN3 CIOXKHBIX 3GUPOB. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBoapl: cocTaB, KilacCHU(HUKALUs yrieBoaoB (MOHO-, OU- M Hojucaxapujel). [nroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHHSI MOJICKYJBI, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA
(B3ammonieiictBre ¢ TuapokcuaoMm Mmenu(ll), okucieHne amMuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE IJIIOKO3bl), HAXOXKIEHHE B MPUPOJE, MPUMEHEHUE, OMOJOruYecKas poJb.
®otocunTe3. DpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u nemnronosa Kak HOpUpoAHble mHoiauMepbl. CTpoeHHe Kpaxmajla U IEJUIIOJIO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIpOiIn3, KaUeCTBEHHAsl PEAKIMsI C HOJA0M).

DKclepuMeHTAIbHBIE METOIbI N3yYEHUS BEIIECTB U UX MPEBpAIlleHUI: IPOBEACHNE, HAOII0ICHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIbBITOB: TOPEHHE CHUPTOB, KAUYECTBEHHBIE DPEAKIIMH OJHOATOMHBIX
cnupToB (OKHcIeHue 3TaHona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOIEHCTBUE TIIMIEPUHA
¢ runpokcunom wmeau(ll)), anprerunoB (OKHCIEHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom menu(ll), B3aumoneicTBUE Kpaxmajga C HOJOM), MPOBEACHHE MPAKTHUECKOH paboThI:
CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnrie 3amaun.

Borunicnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO
BEIIECTBA WM NMPOAYKTa PEaKLUUU IO MU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoaeprkale OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIOTBI Kak aMm@oTepHble oOpraHumdeckue coeauHeHus. dusznyeckne MU XUMHUYECKHE
CBOIMCTBa aMUHOKHCIIOT (Ha IpuMepe MHMLKHA). bruojornueckoe 3HaueHre aMMHOKUCIOT. [lentuabt.

benku xak npupoaHble BHICOKOMOJIEKYISpHbIE coeAnHeHus. [lepBuuHas, BTOpu4Has U TpeTUUYHAs
CTpyKTypa OesnkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: IMIPOJIN3, ACHATypalysl, KaUeCTBEHHbIC PEaKIIMH Ha
OeNKH.

OKCIepUMEHTAIIbHBIE METO/bl M3YYEHMs BEILECTB U X NPEBpALCHUN: HAOIIOACHUE U ONMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypalys OSJIKOB IIPU HArpeBaHUH, LIBETHbIE pEaKLH OEJIKOB.

BbicokoMoIeKyIsIpHBIE COeAMHEHHS

OCHOBHBIE TOHATHS XMUMHMHU BBICOKOMOJIEKYJISIDHBIX ~ COEJUHEHHWIl: MOHOMEp, MOJHUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEpPU3ALUM, CPEOHssI MOJIeKyJsipHas Macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUI — NOIMMepH3alts U MOJIMKOHICHCALIUS.

DKCcIepUMEHTAIbHbIE METO/Ibl U3YUEHMSI BELIECTB U MX MPEBPALICHUN: 03HAKOMIIEHHE ¢ 00pa3aMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

MexnpeqMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBs3ed INpU H3yuyeHUM opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4HbIX MOHSATHHA, TaK U MOHSITHH,
SABJIAIOILMXCSI CACTEMHBIMM JUISI OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOuire ecTecTBEHHO-HAyuHble MOHSATHUS: SBJIEHHE, HaydHbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTe3, KilacCu(UKaAIMs, IEepPUOJANYHOCTb, HAOIIONEHUE, W3MEpPEHHE, DSKCIIEPUMEHT,
MOJEIUPOBAHUE.

@dusnka: Marepus, DSHEprus, Macca, aTroM, D3JEKTPOH, MOJEKYJa, DHEPreTHUUECKUH YpPOBEHD,
BEIIECTBO, TeJO0, 00BEM, arperaTHoe COCTOSHHE BElIeCTBa, (PU3MUECKHE BEJIWYMHBI U €AMHUIBI UX
U3MEPEHUSI.

buosorusi: kinerka, opraHusM, Ouocdepa, oOMeH BelIECTB B OpraHu3Mme, (OTOCHUHTES,
OMOJIOTUYECKU aKTHUBHBIE BelecTBa (O€IKH, yrIIeBOAbI, KHUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbIe, TOIUIUBO, PECYPCHI.



TexHonorus: MMUIICBBIC TIPOAYKTBI, OCHOBBI PpPallHOHAJILHOI'O IIUTAHWUA, MOIOMUC CPCACTBA,
JICKAPCTBCHHBIC MW KOCMCTHUYCCKUC IIpCriaparbl, MaTCpuajibl W3 HCKYCCTBCHHBIX W CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTrudeckne 0CHOBbI XMMHHU

XuUMHUYeCKUH 371eMeHT. AToM. Slipo atoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa. DHEPreTHUYECKUE
YpOBHH, MOIYpPOBHH. ATOMHBIC oOpOuTanu, S-, P-, O- smemeHTbl. OCOOCHHOCTH pPacCHpeICICHHS
JJIGKTPOHOB [0 OpOWTAIsIM B aTOMax »3JEMEHTOB IMEPBBIX YETHIPEX IEPUOJIOB. DJIEKTPOHHAS
KOH(uUTrypauus aToMoB.

IIepnoanueckuit 3akoH u Ilepuonnueckas cucrema xumuyeckux sneMeHToB J[. M. Menneneesa.
Cas3p nepuoanyeckoro 3akoHa u Ilepuoanueckoit cuctemsl xumudeckux snemeHTos 1. 1. Menneneesa
C COBPEMEHHOM TeOopHel CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHMSI CBOWCTB XHUMHUYECKUX
JJIEMEHTOB M 00pa3yeMbIX MMM TMPOCTBIX M CJOXKHBIX BEIIECTB MO TpyINaM W TEpHoJiaM. 3HAueHue
MEPUOANYECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKasi CBSI3b. BUIbI XUMHYECKOU CBsI3U (KOBaJIGHTHAsI HEMOJSIpHAs U
MOJISIpHAs, WOHHAs, MeTa/uindeckas). MexaHu3Mbl 00pa3oBaHMsI KOBAJEHTHOW XHUMHUYECKOW CBS3U
(oOMEHHBI M JTIOHOPHO-AKIENTOPHBIN). BogopomHas cBsi3b. BameHTHOCTh. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenenp okucienus. IOHBI: KATHOHBI M AHUOHBI.

BeniecTtBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
THuIbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUINYECKON PEIIETKY.

[Tonatne o aucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMJIHBIE PAacTBOpbl. MaccoBas 0Jist
BEILIECTBA B pacTBOpE.

Knaccudukanus Heoprannueckux coeauHeHuid. HoMmeHKkIaTypa HEOPraHHMYeCKHX BEIIECTB.
['eneTnyeckas CBSI3b HEOPraHUYECKHUX BELIECTB, MPUHAIICKANUX K PATUYHBIM KJIACCaAM.

Xumudaeckas peaknus. Kinaccupukarums XuMAYECKUX peakinii B HEOPTraHUIECKON U O PraHNIeCKOM
XUMUHU. 3aKOH COXPAHEHHWS MAacChl BEIIECTB, 3aKOH COXPAHEHWs W IPEBpALCHUS DSHEPrUU IpHU
XUMHUYECKUX PEAKIUSAX.

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IHuHbIX (pakTopoB. OOpaTUMBbIe peaklud. XUMUYECKOe
paBHOBecHe. DAaKTOPHI, BIUSIONIUE HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Ipunnun Jle HlaTense.

DnexTponuTHyeckas aucconnanusa. CunpHbele U cialble 31eKkTpoiuThl. Cpefa BOIHBIX PAaCTBOPOB
BEILIECTB: KUCTasi, HEUTpaibHasA, HIEI0YHAsl.

OKHCIIUTETPHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

DKCIIepUMEHTAIbHBIE METOJAbl M3Yy4EHUs BEUIECTB M MX MPEBpAIICHMIl: JAEMOHCTpauus TaOIuil
«Ilepuoguueckass cucrema xumuueckux os1aeMeHToB JI. WM. MeHnneneeBa», u3ydeHHE MOJENEH
KPUCTANIMYECKUX PEIIETOK, HAONIOJIEHUE W OMHCAHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(paznokeHue MepoKcHUaa BOJOPOAA B TMPHUCYTCTBUU KaTaiau3aTopa, OIpeIeieHUE Cpelabl pPacTBOPOB
BEIIECTB C IMOMOUIBI0 YHUBEPCAIBHOTO WHIMKATOpa, pEaKUWd HOHHOTO OOMeHa), MpOBEACHUE
MpaKTU4eCKON paboThl «BrnusiHue pa3nuyHbix PaKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIUI».

Pacuérnbie 3agaun.

Pacuérel 1mo ypaBHEHUSIM XMMHYECKUX pPEAKUUA, B TOM YHUCIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl ¢ UCTIOIB30BAHUEM MOHATUS «MACCOBAsSI IOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramnsl. Ilonoxenue Hemeramios B [leproanueckon cucreme XUMUYECKUX dieMeHToB J[. U.
MenneneeBa U 0COOEGHHOCTH CTpOeHHUs aTroMmMoB. Du3MuUecKWe CBOWCTBA HEMETAIOB. AJIOTPOMHS
HEMeETaIIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOICTBA BAKHEUIINX HEMETAJIOB (TaJoreHoB, cephl, a30Ta, Gocdopa, yriepoaa u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTUHEHHUIA).

[IpuMeHeHne BaXXHEMIINX HEMETAUIOB U UX COCTUHEHUH.

Meramnel. Ilonoxenne meramioB B Ilepuonnueckoi cucreme XuMUYeCcKuX anemeHTtoB [[. WM.
MenneneeBa. OcoOEHHOCTH CTPOCHHSI DIIEKTPOHHBIX 000J0YeK aToMOB MeTawioB. Obmue Qusndeckue
cBolcTBAa MeTAJJIOB. CIIaBbl METAJJIOB. DNEKTPOXUMUYUECKUH Psi/i HAPSHKEHU METAJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATpUM, Kaldui, KalbIMi, MarHui, aJqrOMUHUH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.

O6m1re cnocoObl mosrydeHns: MeTauioB. [IpuMeneHre MeTauioB B ObITY U TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJbl M3yYEHUs BEIIECTB M HX MPEBPALICHUN: U3YYCHHE KOJUICKIIMHU
«MeTayuiel M CIUIaBbI», OOPa3I[OB HEMETAIIOB, PEIICHHE SKCIICPUMEHTAIBHBIX 33134, HAOMIOJCHUE U
OTMICAHME JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCHIA ATIOMUHUS C
pacTBOpaMu KHUCJIOT U IIEJI04Yei, KaueCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3amaum.

Pacuérel Macchl BemecTBa Wi 00bEMa ra30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcce WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIICCTB, PACYETHl MacChl (00bEMa, KOJTMIECTBA BEIIECTBA)
MPOJIYKTOB PEAKUMHU, €CJIH OJTHO U3 BEUIECTB UMEET MMPUMECH.

XuMHUS U KU3Hb

Ponp xumum B o0Oecnie4eHHHM SKOJOTHYECKOM, HHEPreTUYeCKOW U TMHUIIEBON Oe301acHOCTH,
pa3BuTHu MeauIUHbL. [[oHATHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnenuss 06 OOMIMX HAYYHBIX TPUHIUIAX MPOMBIIUICHHOTO TMOJTYYCHHUS BaKHEUIINX
BEILIECTB.

UenoBek B MHUpPE BEIIECTB M MaTEpPUAJOB: BAXHEWILIHE CTPOUTEIIBHBIE MAaTEpUAJIbI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KepaMHuKa, MaTepuaibl JId JJIEKTPOHHUKH,
HaHOMaTepHUallbl, OpraHUYECKNE U MUHEPaAIbHBIC YA0OPEHHUSI.

XuMHUS U 30POBbE YEJIOBEKA: MpaBWia HCMOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB, IMpaBHIa
0€301acHOTO MCIOJIH30BAHUS MTPENAPaATOB OBITOBOM XMMHUHU B TIOBCETHEBHON KHU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MexnpeaMeTHbBIX CBA3€H Mpu n3ydyeHuu oOuieil 1 HeopraHuueckoi xumuu B 11 kiacce
OCYIIIECTBJISIETCSI Ye€pe3 HCIOJIh30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHSITHH,
SIBJISIFOIIUXCS] CHCTEMHBIMU JIJIS1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAY4HbIN ()akT, THIIOTE3a, 3aKOH, TEOPHSs, aHAJIU3, CUHTES,
KJ1acCcU(pUKaus, NepUoAUYHOCTb, HAOIIOEHHUE, SKCIIEPUMEHT, MOJICTMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®usuka: MaTepus, DSHEpPrus, Macca, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaZvo0aKTUBHOCTh, MOJIEKYJIa, SHEPIeTHUECKUN YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHHUE
BEIECTBA, PU3NUECKIE BEIMYNHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusM, 3KOCHCTeMa, Ouocdepa, MaKpo- U MUKpPOIIEMEHTbI, BUTAMHHBI,
0OMEH BelIeCTB B OpraHu3Me.

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/IbI, [TOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas MPOMBILIJIEHHOCTb, METAJUIYprusi, IMPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHasoB, CEIbCKOXO3IWCTBEHHOE IMPOU3BOJCTBO, MUIIEBAas MPOMBIILIEHHOCTD, (apMaleBTHUYeCcKas
MIPOMBILIJIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX IPENapaToB, IPOU3BOJICTBO KOHCTPYKLIHMOHHBIX
MaTepHUaloB, 3JEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUM A

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COQO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaIONIMMUCS IMPOrPaMM
cpemHero oOmero oOpa3oBaHHsS (JUYHOCTHBIM, METampeIMETHBIM H TIpeaMeTHsIM). HaydHo-
METOIMYECKOM OCHOBOM 1JIs1 pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHMSI MPOrPAMM CpPEIHETO
o011ero 00pa3oBaHUS SBIISCTCSI CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/.

B cooTBeTcTBUHM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOCHHS TMpeaMera «XUMHs» Ha YpPOBHE CpeaHero oOmero oO0pa3oBaHUS BBIIEICHBI CIETYIOLINE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIUMHUCS POCCUMCKOM TPAXKIAHCKOM UJACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHIO;

L[eJIeHaNpaBJIeHHOE Pa3BUTUE BHYTPEHHUX yO€XKIEHUN JIMYHOCTH Ha OCHOBE KJIFOUEBBIX 1IEHHOCTEH
Y UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKU XUMMUH;

TOTOBHOCTb U CIIOCOOHOCTh 00Y4YaOIIUXCsl pYKOBOJICTBOBATHCS B CBOEH AEATEIbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, IMIPUCYITUMH 1IEIOCTHOM CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJMYue MPaBOCO3HAHUS HKOJIOTMYECKON KYyJIbTYyphl M CHOCOOHOCTH CTAaBUTh LIETU U CTPOHTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUSA NIpeameTa «XHUMHs» JOCTUTalOTCAd B €IWHCTBE Y4eOHOUN H
BOCIIUTATEILHON NIEATEILHOCTH B COOTBETCTBUU C TYMAHHUCTHYECKUMU, COIIMOKYIbTYPHBIMHU, TYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSAMH W WJICATAMH POCCHHCKOTO TPaKIAHCKOTO OOIIecTBa, NMPUHATHIMH B
oOlmiecTBE HOpPMamMM U TMpaBWJIAMU [OBEAEHUS, CHOCOOCTBYIOIIMMH IpOIlecCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCSI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS IMpeaMeTa «XUMUS» OTPakaioT CPOPMUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTHUECKON AESITETbHOCTH 00YyYaOIIUXCsl M0 pean3aliy MPUHATHIX B OOIIecTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YUYaAIOUTUMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB M 00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U
MIPABOTOPSIIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM EATEIILHOCTH NP CO3/IaHUU YUEOHBIX MPOEKTOB, PELUICHUH
y4eOHBIX U MO3HABATEIbHBIX 337124, BHINOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY W apryMEHTbl JPYTUX IpH
aHaJIM3e pa3IUYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHUS |

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENIO OTEYECTBEHHON XUMUU;

YBOKEHUS K MpOIlecCy TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS] XHUMUU,
OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PE3YyNlbTaT [UIMTEIbHBIX HAOMIOJCHHM, KPOMOTIMBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATENbHBIX MOTHUBOB B MOJYYEHUHM M TOCJIEAYIOIIEM aHaiau3e WHGOpMaluu O
MePeIOBBIX JOCTIYKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHUBATh CUTYyallUW, CBSI3aHHbIE C XHMUYECKUMU SIBICHUSMH, W TMPHUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEACHHUE U MOCTYNKHU CBOMX TOBAPHUIIEH ¢ MO3UIUI HPAaBCTBEHHBIX
Y MPaBOBBIX HOPM M OCO3HAHME MOCIEICTBUI 3TUX NOCTYIKOB;

4) popMupOBaHNSA KYJIBTYPHI 310POBbS:

MOHMMAHMUS IIEHHOCTEH 3/10poBoro W  Oe3omacHoro obOpa3a JKU3HH, HE0O0XOJUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOnrofieHns mpaBuil 6€30MacHOTo OOpallleHus C BEIIeCTBAMU B OBITY, MMOBCETHEBHOM KU3HU U B
TPYJAOBOM AESTEIBHOCTH;



IIOHUMAaHMsI LIEHHOCTU MPaBUI MHAMBUAYAJIBHOTO U KOJIJIEKTUBHOTO O€30I1aCHOIO IOBEJIEHUS B
CUTYaLUIX, YTPOXKAIOLUIUX 310POBBIO U )KU3HU JIIOJEH;

OCO3HAHMS MOCIIEACTBUI M HEMPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS ANKOTOJIsI, HAPKOTHKOB,
KYpEHUs);

5) TPyAOBOro BOCIMTAHHUS:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-HMCCIICOBATEIBCKON AEATEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESITEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PEILIEHUHU IPAKTUYECKUX 3a/1a4 COLMAIbHON HAPaBJIEHHOCTH (B
paMKax CBOEro KJjacca, UIKOJIbI);

MHTEpEeCa K MPAKTUYECKOMY H3YUEHHIO NpoeccHil pa3iuyHOTO POJa, B TOM YHCIE€ Ha OCHOBE
MIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMUH;

YBa)XEHUSI K TPy, JIOASIM TPyJla U pe3yibTaTaM TPYIO0BOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYalIbHOM TpaeKTOpHUH 0Opa3oBaHusi, Oyayuien
npodeccun M peanu3aluud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMUH, HHTEPECOB U NOTPEOHOCTEN 00111eCTBA;

6) 3x0/10rNUecKoro BOCNMTAHUA:

9KOJIOTMYECKU 11€JIeCO00pa3HOr0 OTHOUIEHHS K MPUPOJE, KaK MCTOYHHUKY CYILECTBOBAHUS JKU3HU
Ha 3emie;

MOHUMaHMs TJI00AJIbHOTO XapakTepa JKOJIOTMYECKUX MpoOieM, BIMSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIUATILHOM CPEIBI;

OCO3HAHHS HEOOXOJWMOCTH HCHOJIb30BAaHUS JOCTM)KEHHM XUMHUHU [UIsl pEUIeHHs BOIPOCOB
PaIOHaIBLHOTO MPUPOAOTIONB30BAHNUS;

AKTUBHOTO HENPHUSITHS JIEHCTBHM, NPUHOCAIIUX BpPEI OKPYKArOUIEH NPHUPOJHON Cpene, YMEHUs
MIPOTrHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTMUECKHE TIOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUN H
MpeoTBpaIlaTh UX;

HaJIM4Us Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHMS, DKOJOTHYECKON KYNbTYpPBI, OIBITA JEATCIBHOCTH
DKOJIOTMYECKOM  HANPAaBJICHHOCTH, YMCHHMsS  PYKOBOJCTBOBATbCS MMH B IIO3HABATEIBHOW,
KOMMYHUKaTUBHOM M COLIMAJIBbHON MpakTHKE, CHOCOOHOCTM M YMEHHUS AaKTHUBHO HPOTHBOCTOSTH
UJIC0JIOTUH XeMOo(oOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

Cc(OPMHPOBAHHOCTU MUPOBO33PEHHS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH
1 OOILECTBEHHOM NMPaKTHUKH;

IIOHMMAaHUs CHelM(PUKU XUMUHU KaK HAyKd, OCO3HaHUs €€ poJid B (POPMUPOBAHUU PALMOHAIBHOTO
Hay4YHOT'O MBIIIJIEHHS, CO3JaHUU IIEJIOCTHOTO MPEJICTABICHUS 00 OKpPYXKAIOIleM MHUpPE Kak O €IMHCTBE
IPUPOJBl U YENIOBEKAa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHuH HpoOieM COXpaHeHHs
IIPUPOJHOTO PABHOBECHUS;

yOex1€HHOCTH B 0COOOH 3HAUMMOCTM XMMHHU JUIi COBPEMEHHOW LMBHIM3aLUU: B €€
I'YMaHUCTUYECKOM HAIIPAaBICHHOCTU M BAXKHOM POJIM B CO3/IaHMM HOBOM 0a3bl MaTepHaIbHON KYIbTYpHI,
peleHnH rI100aJbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPEBOM, IHEPTETUUECKOMH,
MUIIEBOM M 3KOJOrMYecKOr 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYEHNN YCIOBUN YCHEIIHOIO
TpyZa ¥ 3KOJIOIMYECKH KOM(OPTHOM JKU3HU Ka)KJ0T0 4jieHa 00I1ecTBa;

€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH: IOHMMAHHUS CYIIIHOCTU METOJAOB IO3HAHUS, HCIIOJIb3yEMBIX B
€CTECTBEHHbIX HAyKaX, CIOCOOHOCTH MCIIOJIb30BaTh IMOJIydyaeMble 3HAHUS s aHauu3a U OObSICHEHMS
SBJICHUM OKpYXKAIOIEro MUpa M IMPOUCXOJAIIMX B HEM M3MEHEHHH, yMEHMs JenaTb OOOCHOBaHHbIE
3aKIIIOYEHUSI HAa OCHOBE HAy4YHbIX (DAaKTOB M MMEIOLIMXCS JAHHBIX C LEJbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHUECKHE 3HAHUS Ui pelleHus npolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpECca K MO3HAHUIO U MCCIIEN0BATEIBCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BAaHUIO U CaMOOOpa30BaHMIO, K aKTUBHOMY
MOJTy4EHUIO HOBBIX 3HaHUI 110 XMMHHU B COOTBETCTBUH C )KMU3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3IMUYHbIX cepax NpodhecCHOHATHHON e TeNbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHble pe3yabTaThl OCBOEHUS YUeOHOro mpeamera «XHUMHS» Ha YPOBHE CPEIHErO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HaYMMble  JUIS  (OPMUPOBAHHMS  MHPOBO33PEHHUS  OOYYAIOMIUXCS  MEKIUCUUIUIMHAPHBIC
(MexrpeaMeTHblE) OOIIEHAYYHbIE MOHATUS, OTPAXKAIOLIUE LEJOCTHOCTh HAYyYHOM KapTUHBI MUpa U
CHCHI/I(bI/IKy MCTOAOB MMO3HAHUA, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKax (MaTepI/IH, BCIICCTBO, SHCPTHA,
SIBIICHHE, MPOIECC, CHCTEMa, HAaydHBIH (aKT, MPHUHIHKI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPH,
UCCIICIOBaHUE, HAOIIOICHHE, N3MEPEHHUE, IKCIICPUMEHT U APYTHUE);

YHHUBEpCallbHbIe y4eOHBbIE JeicTBHs (IIO3HABaTeNbHbIC, KOMMYHHUKATHUBHBIC, DPETYJIATHBHBIC),
obecnieunBaromue (GopMupoBaHue (YHKIHOHATHHOW TPAMOTHOCTH W COLMAIBHONW KOMIICTCHIIUU

oOyJaronuxcs;

CIIOCOOHOCTh 00y4arouxcs UCII0JIb30BATh OCBOCHHBIE MEKTUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS W yYHUBEPCAJIbHBIE Y4eOHBbIC JCHCTBUS B IMMO3HABATEIBHON M COIMAIBLHOMN
MIPaKTUKE.

MeranpeaMeTHBIE  PE3YJIBTaThl  OTPAXKAIOT  OBJAJACHHE  YHUBEPCAIBHBIMH  Y4€OHBIMU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMU U PETYISATHBHBIMU JICUCTBUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU AeHCTBUSIMU:

1) 6a30Bble JJOrHYeCKHUE e CTBUS:

CaMOCTOSITENIHFHO (DOPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIPENIETIATh ENN NeATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTHXKCHHS, COOTHOCHTD
pe3ynbTaThl IEATETLHOCTH C TIOCTABJICHHBIMU TETISIMU;

WCIIOJIb30BaTh MIPU OCBOCHUU 3HAHHWM MPUEMBI JIOTUYECKOTO MBITIICHHUSI — BBIJICNIATH XapaKTePHbBIC
MPU3HAKK TIOHSATHH W yCTaHABIMBATH UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHSATHS IS
O0OBSICHEHUS OTJICTBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHMSI M KPUTEPUH TSI KJIAaCCU(DUKAITUN BEIIECTB U XUMUYCCKUX PEaAKIIHil;

yCTaHaBIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKITY U3YIaeMbIMU SIBJICHUSIMU,

CTPOWUTH JIOTHUECKHE PACCY)KICHUS (MHAYKTUBHBIC, NEAyKTUBHBIC, IO AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PAaCCMAaTPUBAEMBIX SIBJICHHSIX, (POPMYIUPOBATH BBIBOIABI M
3aKII0YEHUS,

MIPUMEHSATH B TIPOIIECCE TIO3HAHUS, MUCIIOIh3YEMbIe B XMMHUU CHUMBOJIMYECKUE (3HAKOBBIE) MOJICIH,
peoOpa3oBhIBATh MOJCIIBHBIC TPEICTABICHUS — XMMHUYECKHH 3HAK (CHMBOJ) AJIEMEHTa, XUMUYECKas
dhopmysa, ypaBHEHHE XUMUYECKON PEAKIIMK — MPH PEIICHNH Y9eOHBIX TT03HABATEIbHBIX M MTPAKTUUECKUX
3a/1a4, TPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPEJACTABICHUS JUIS BBISBICHHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUCCKHX PEAKIIUMA.

2) 0a30BbI€e HCCIEA0BATEIbCKHE NeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB U XMMHUYECKUX PEAKIIH;

dhopMyIMpOBaTh LEIW W 3aJa4d WCCIICAOBAHMS, UCIOIB30BATh IMOCTABICHHBIE U CAMOCTOSATEILHO
chopMyIMpOBaHHBIE BONPOCHI B KAaueCTBE HMHCTPYMEHTA IMO3HAHUS W OCHOBBI Il (POPMHUPOBAHHS
TUTIOTE3bI TI0 MTPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)KICHHI;

BIIQJIETh  HaBBIKAMU  CaMOCTOSITENIbHOTO  TUIAHUPOBAaHUS W TPOBEACHHUS  YUCHUYECKHX
SKCIIEPUMEHTOB, COBEpIICHCTBOBAThH YMEHHUS HAONIOAaTh 3a XOJOM IMPOLecca, CaMOCTOATEIbHO
MIPOTHO3UPOBAThH €r0 Pe3yNnbTaT, GOPMYIUPOBaTh 00OOIIEHNS U BBIBOJBI OTHOCUTEIBHO AOCTOBEPHOCTH
PE3yNbTaTOB HCCIEAOBAHMS, COCTABIIATH OOOCHOBAHHBIN OTUET O MPOJIENaHHON paboTe;

MpHOOpeTaTh OMBIT YYCHUUYECKOW HCCIIENOBATENLCKON U MPOEKTHOM MAEATEIbHOCTH, MPOSBIISTH
CIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHMCKY METOOB pEIICHHsS MPaKTUYECKUX 3ajad,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB TO3HAHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B PA3IMYHBIX HMCTOYHHMKAX HHQOpMAIMK (HAYyYHO-TIOMYJSpHAs JHUTEpaTypa
XMUMHUYECKOTO COJIep KaHUsI, CIIPaBOYHBIE MOCOOUSs, pecypchl MHTepHETa), aHATM3UPOBaTh WH(GOPMAITUIO
pa3IMYHBIX BUIOB W (QOpM TpENCTaBICHHS, KPUTHUECKH OILIEHHBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3aMpOChl U MPUMEHATh pa3jIMyuHbIe METOMBI MpPU MOUCKE U 0TOOpe MH(OpMAIUH,
HE0OXO0TUMOM ISl BHITIOJTHEHUS YIeOHBIX 3a71au OTPEIeIEHHOTO THIIA;

MpuoOpeTaTh OMBIT HWCIHOJB30BaHUS HHPOPMAIHMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH U
Pa3IUYHBIX MOUCKOBBIX CUCTEM;



CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (hopMy TpeacTaBieHus: nHpopManuu (CXemsl, rpadukm,
JMarpaMMbl, TaOJIULbI, PUCYHKH U IPYTHUE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBAa MpPU pabOTe C XUMHUYECKOH HHpopMarmei:
NPUMEHATh MEXIpeIMeTHbIe ((U3HMUECKHe W MaTeMaTWdecKue) 3HAaKM U CHUMBOJBI, (HOpMyIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIB30BATh U IPE0OPa30BBIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMIH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

3aJaBaTh BOMIPOCHI IO CYHIECTBY OOCYKIaeMOH TeMbl B XOJ€ JHajora W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJCH, (POPMYIHPOBATH CBOU IPEIUIOKEHUS OTHOCHTEIBHO BBIMOJHEHHS MPEITI0KECHHOM
3aJauu;

BBICTYIIaTh C MPE3CHTAIle pPe3yJbTaToOB II03HABATENBHOW JEATENbHOCTH, TOJYYCHHBIX
CaMOCTOSITEJIBHO HJIM COBMECTHO CO CBEPCTHMKAMHU IIPHU BBITIOJHEHUH XHMHUYECKOTO AKCIIEPHUMEHTA,
MPAaKTUYECKOH pabOThI IO MCCIIEIOBAHUIO CBOMCTB M3y4aeMBIX BEIIECTB, PEATH3aMH YIeOHOTO MPOEKTa
1 (OPMYITHPOBATH BBIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHBIX HCCIIEOBAHNN MYTEM COTJIACOBAHUS TIO3UITUI
B X0JI€ 0OCYXJICHUSI 1 0OMEHA MHEHHUSIMH.

OsJiaieHne YHUBEPCAJIbHBIMHU PeryJsTHBHBIMM el CTBHAMU:

CaMOCTOSITEIIEHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIBHYIO JCATEIBHOCTD, ONPEIEIsis
e€ menw W 3aJadd, KOHTPOJIMPOBATh W 1O Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh IpeiaracMbli
QITOPUTM JIEMCTBUH TPHU BBITIOJHEHUH YYEOHBIX M HCCIENOBATEIbCKHX 3ajad, BBIOMpaTh HamOoiee
3pPEeKTHBHBIN CIOCOO WX pEmIeHHs ¢ yIETOM IMOTYyYCHUsT HOBBIX 3HAHWH O BEIIECTBAX M XUMHUYECKUX
peaKIusx;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JEATEIIEHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[TpenmeTHBIE pe3yabTaTHl OCBOCHUS Kypca «OpraHudeckasi XUMHSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJACTABICHUH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJIM XMUMUH B TTO3HAHUM SBICHUN MPHUPOMBI, B (JOPMUPOBAHHH MBIIUICHHUS M KYJIbTYpPBI
JUYHOCTH, €€ (DyHKIIMOHAIBHOH T'PaMOTHOCTH, HEOOXOAMMOHN ISl pEIIeHHS NPAaKTHYECKUX 3agad |
9KOJIOTMYECKU 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M IIPUPOIHON Cpere;

BJIAJICHUE CHUCTEMOW XMMHYECKHX 3HaHHH, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE IOHSTHUS
(XMMUYECKHIl ~ DNIEMEHT, aToM, DOJEeKTPOHHas  000JIoYKa aToMmMa, MOJIEKYJd, BaJCHTHOCTD,
ANIEKTPOOTPUIIATEIFHOCTD, XUMHYECKasi CBSI3b, CTPYKTypHast Gopmyna (pa3BEpHyTass M COKpaméHHas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIH OOBEM, yriepoIHBIN CKeleT, (QYHKIMOHAJIbHAS TPYNIa, PaauKal,
M30MEpHs, U30MEPBI, TOMOJIOTMYECKUH P, TOMOJIOTH, YIIEBOAOPOBI, KUCIOPOA U a30TCOACpIKALIHIE
COE/IMHEHUS, MOHOMED, MOJHUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJSIPHBIE COCIMHEHHS); TEOPUU U
3aKOHBI (TEOpUsl CTpOEHHsS opraHumdeckux BemecTB A. M. byriepoBa, 3akoH COXpaHEHHs MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XMMHHU; MHPOBO33PEHUYECKUE 3HAHHMS, JEXKallue B
OCHOBE IMOHUMAaHUS IPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOrHYECKUe CBEACHUS O
CBOWCTBAaX, COCTaBe, NOJIYUYCHUH U 0E30IaCHOM HCIOJIBb30BaHMM BAKHEHIINX OPraHMYECKHX BEIECTB B
OBITY U IPAaKTUYECKOH JICATEIILHOCTH YEIOBEKA;

cOpPMUPOBAHHOCTh YMEHHH BBISBISATH XapPAaKTEPHBIC IPU3HAKU IOHATHH, YCTaHABIMBATh HX
B3aMMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME TMOHATHS TPH ONUCAHUM COCTaBa, CTPOEHHS U
IIpEeBpaIleHUI OpraHNnYEeCKUX COeTMHEHUH;

C(OPMHUPOBAHHOCTh YMEHMH HCHOJb30BATh XUMHUECKYI0 CHUMBOJIUKY JUIi COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaléHHOW) (opMyn OpPraHMYecKHX BEIIECTB U
YpaBHEHUH XHMHUYECKUX pPEAaKLUMH, H3rOTaBIMBATh MOJIENM MOJIEKYl1 OPraHMYeCKHX BEIIECTB JUIs
WUTIOCTPAIIMH UX XMMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHUHAICKHOCTD U3YUYSCHHBIX OPraHMYECKHX BEIIECTB
[0 UX COCTaBY M CTPOCHUIO K ONpPEAEIEHHOMY Kiaccy/Tpymie COeqUHEeHUH (YTaeBoI0poIbl, KUCIOPO U
a30TCO/IEpKAIlME COEIMHEHMS, BBICOKOMOJICKYJSIPHbIE COEIMHEHUs), JaBaTh UM Ha3BaHUS IO
cucrematnueckoir Homenknarype (IUPAC), a Taxke NpUBOJIUTH TPUBUAIbHBIE Ha3BaHHs OTIENBHBIX
OpraHMYeCKUX BEUIeCTB (ITWJICH, MPOMHWIEH, aUeTHJIeH, JTUJICHIJIMKOJIb, TJUIEepuH, (eHod,



dopmanpaerua, ameTanbIeru], MypaBbHHAs KHUCIOTa, YKCyCHas KHCIIOTa, OJICMHOBAas KHCIOTA,
CTeapHHOBAas KUCIIOTA, TITI0K03a, PPYKTO3a, Kpaxmall, U034, TIHIINH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACATh BUIBI XUMUYECKOUM CBS3M B OPTaHUYECKHUX COCIMHECHHSIX
(omHaApHBIE U KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMCHHSI IPUMEHSTH MOJIOKCHUS TEOPUH CTPOCHUSI OPraHUYECKHUX BEIIEeCTB A.
M. byrnepoBa il 0OBSCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa M CTPOEHHUS; 3aKOH
COXPAaHEHHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMCHHM XapaKTEPH30BaTh COCTaB, CTPOCHUE, (DU3MUYCCKUE M XHUMHYCCKUC
CBOMCTBA TUIMMYHBIX MPECTABUTEINEH PA3IUYHBIX KIACCOB OPraHUYECKUX BEUIECTB (METaH, 3TaH, 3TUJICH,
MIPONUJICH, aleTHIeH, OyraaueH-1,3, meTmiOyraauen-1,3, OEH307, METaHOJ, ATaHOJ, ITHJICHTJIMKOJIb,
[JIMLEPUH, (EHOJ, aleTalbIeruj, MypaBbuHasi U YKCYCHas KHUCIOTBI, TJIFOKO3a, Kpaxmal, LeJUII03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKIYy HUMU YpPaBHCHHSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUHN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

chOpMUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaThb HMCTOYHUKH YIJIEBOJAOPOJHOTO CHIPbS (HE(TH,
MPUPOJHBINA Ta3, Yrojb), CHOCOObI HUX MepepadOTKM M MPAKTHUYECKOE MPUMEHEHUE MPOIYKTOB
nepepaboTKH;

chOpMUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIYUCICHHS MO XUMHYECKHM YpaBHEHUSM (MaccChl,
00BbéMa, KOJMYEeCTBa HMCXOJHOTO BEILIECTBA WJIM IPOJYKTa PEaKLUHUU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIIHH);

chOpMUPOBAHHOCTh YMEHHH BJIQIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX METOJIaX HAY4YHOTO
TTO3HAHMS, WCIOJIB3YEMBbIX B XHUMHUHU TIPH HU3YyYECHUU BEIIECTB W XUMHYECKUX SBJICHHUH (HAOIIOJCHUE,
W3MEPEHHUE, SKCIEPUMEHT, MOJCIHUPOBAHUE), WCIIOIH30BaTh CHUCTEMHBIC XHMHUYECKHE 3HAHUS IS
MPUHATUAS PEIMICHUH B KOHKPETHBIX JKM3HEHHBIX CHTYaIlMAX, CBSI3aHHBIX C BEIIECTBAMH W HX
MIPUMEHCHHEM;

chOpMUPOBAHHOCTh YMEHUN COOIMIOAaTh TIpaBWjIa TIOJIB30BAHUS XHMHUUYECKOW TMOCYIOH W
ab0paTOpHBIM O00OpYIOBaHMEM, a TakKXKe TMpaBHJIa OOpaleHHs] C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIMOJIHATH XUMHUUECKUN SKCIIEPUMEHT (TIpeBpalleHUs
OpraHMYECKUX BEILECTB MPU HArpeBaHWM, MOJIyY€HHE ATUJIEHA M M3yYEHHE €ro CBOICTB, KaueCTBEHHBIE
peaKuu OpraHM4YecKHX BEILECTB, JeHaTypanusi OelIKOB MPH HarpeBaHUM, IIBETHbIE pEaKIUu OENKOB) B
COOTBETCTBUU C MpPaBUJIAMH TEXHUKH O€30MacHOCTH NMpHU OOpaIleHHH C BEUIECTBAMHU U JIaOOPATOPHBIM
o0opynoBaHuEeM, MPEACTABIATh PE3y/IbTaThl XUMHUYECKOIO AKCIEpUMEHTa B (opMe 3almucH ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  aHAJIM3UPOBATh XUMHUYECKYI0  HHGOpMAaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBa MaccoBOi nHpopmaiun, UHTEpHET U ApYyTUX);

c(OpMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBUiIa SKOJIOTHMUECKU LeIeco00pa3HOro MOBEACHUS B
ObITY U TPYIOBOM NEATENHHOCTH B LIEISIX COXPAHEHHS CBOETO 3[0POBbS U OKpPY)KaIOLIEH MPUPOIHOMN
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3MbI ONpPEACTHEHHBIX OpPraHHYECKHX
BEIECTB, MOHUMAas cMmbicn mokazatens [IJIK, mosicHATe Ha mpuMepax crnocoObl YMEHbBIICHUS U
MPeIOTBPAILIEHHUS KX BPEIHOTO BO3JACUCTBUS HA OPTaHU3M YEJIOBEKa;

JUI 00Y4YarOIIUXCSl C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUN;

JUIA CIIETIBIX M CIIa0OBUAAIIMX OOYYarOMIMXCSA: YMEHHE MHCIOJb30BaTh pPeNbe(HO-TOUYCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHBIEe pe3yabTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHu4eckast XUMHUS OTPaKaroT:

c(OpPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHUYECKOM COCTaBJISIONICH eCTECTBEHHO-HAyuYHOM
KapTUHBI MUPA, POJIM XUMHU B TIO3HAHUU SIBICHUN MPUPOJIBI, B (POPMUPOBAHUN MBIIIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIHMOHATBHOW T'PAMOTHOCTH, HEOOXOAMMOW JUIsl PELISHHs MPAaKTHUYECKUX 3aaad u
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEE;

BJIaJICHUE CHUCTEMOW XUMHUUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIONINE MOHSITHUS
(XMMHYECKHI JIEMEHT, aTOM, U30TOII, S-, P-, 0- AJIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI O00BEM, BAJEHTHOCTb, 3JIEKTPOOTPUIATENLHOCTh, CTETEHb OKHCICHHUS, XUMHYECKas CBS3b



(koBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIAHAS), KPUCTAIUIMYECKAs PEIIETKA, TUIBI XUMUYECKUX
peakiuii, pacTBOP, 3JIEKTPOJIUTHI, HEIICKTPOJMUTHI, SIECKTPOIUTHUECKAs JHUCCOLMALUSA, OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOHN peaKINK, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpUs
3NEKTPOJIUTUYECKON JUccolMaluu, nepuoanueckuii 3akon 1. . MenzeneeBa, 3aKOH COXpaHEHHS] MACChI
BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUS] SHEPTUH MPU XUMUUYECKUX PEaKLUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUNA SA3BIK XHMHHM, MHPOBO33PEHUECKUE 3HAHUs, JICKAllMe B OCHOBE MOHHMAHUS
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX, COCTABE,
MOJIyYeHUH © OC30TaCHOM HCIIOJIb30BAaHMHM BAKHCWIINX HEOPraHWYECKHX BEIIECTB B OBITY H
MPAKTUYECKOM JIeATETLHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh YMEHUH BBISBIATh XapaKTEpPHBIC MPU3HAKHA IMOHSATHH, YCTaHABIMBATH HX
B3aMMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIINE MOHSITHS MPU ONMUCAHUN HEOPTaHUYECKUX BEIIECTB M UX
IIpEBpALICHUN;

chOpMUPOBAHHOCTh YMEHUM HMCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJICHUS (HOPMYI
BEIIECTB M YpPaBHEHMH XHMHUYECKHX peaknuid, cucrtemarndyeckyro HomeHknarypy (IUPAC) wu
TPUBHAIIbHBIE HA3BaHUS OT/EIHHBIX HEOPTraHUYECKUX BEIICCTB (YrapHbBIN Ta3, YIJIEKUCIbIN Ta3, aMMHUaK,
raméHasi U3BECTh, HeTaIEHast U3BECTh, MUThEBAs COJA, IUPUT U JIPYTUE);

chOpMUPOBAHHOCTh YMEHUW OMPENEISITh BAJICHTHOCTh U CTEMEHb OKHUCICHUS XHUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX PA3IUYHOTO COCTaBa, BHUJ XUMHYECKOW CBsI3W (KOBAJICHTHAs, WMOHHAs,
MeTaJUTM4ecKasi, BOJOPOJAHAs) B COSAMHEHUSAX, THUI KPUCTATUIMUECKONW PEHIETKA KOHKPETHOTO BEIECTBA
(aTomMHasi, MOJIEKYJISIpHAs, HWOHHAs, METAUIMYECKas), XapaKTep Ccpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCANHEHHUI;

chOpMUPOBAaHHOCTh YMEHUM yCTAaHABIMBATh MPUHAIICKHOCTh HEOPTaHMUECKHX BEIIECTB IO WX
COCTaBY K OMNpEAeNEHHOMY KJIacCy/TpylIe COeIWHEHUN (IIPOCThIe BEIIeCTBA — METAJIbl U HEMETAJLIbI,
OKCH/IbI, OCHOBAHUSI, KHCIOTHI, aM(POTEPHBIE TUIPOKCHUIBI, COJIN);

chopMUPOBAHHOCTh YMEHUW pPacCKpbIBaTh CMBICT Tepuoanydeckoro 3akoHa [I. M. MennaeneeBa u
J€MOHCTPUPOBAThH €T0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (D YHKINY;

cOpMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 mnepuonoB Ilepmogmyeckoil cucrteMbl xumudeckux saeMmeHToB Jl. M. Menneneena,
UCIIOJIB3Ysl TOHATUS «S-, P-, J-3IeKTPOHHBIC OPOUTAIN», «IHEPTETHUCCKUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTU HW3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JEMEHTOB M WX COCIMHEHHHM IO NEepHojam u
rpynmnam [lepuoanyueckoit cucrembl xuMuueckux 3memenToB . . Menaeneena;

chOpMUPOBAHHOCTh YMEHUU XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOMCTBA
HEOPraHMYECKNX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHME T'€HETUYECKOW CBS3U
MEXJy HEOPraHMYECKHMMHU BEIIECTBAMU C IIOMOIIbIO YPAaBHEHHIl COOTBETCTBYIOUIUX XHUMHUYECKHUX
peaKIuii;

chOpMUPOBAHHOCTh YMEHHUSA KJIacCU(PUIMPOBATH XUMHUYECKUE PEAKIIMH M0 PA3IMYHBIM MpPU3HAKAM
(uMciny ¥ cocTaBy pearupyrollux BeUIECTB, TEIIOoBoMY 3G (deKTy peakiud, HU3MEHEHHUIO CTereHei
OKHCJICHHUS SJIEMEHTOB, 00pPAaTUMOCTHU PEAKIIMH, YIACTHIO KaTalln3aTopa);

cOpMUPOBAHHOCTh YMEHUU COCTaBISATh ypaBHEHHUS pPEaKIUil pa3MyYHBIX THUIOB, TOJHBIE H
COKpaIEHHbIE YpaBHEHHS peaklUii MOHHOTO OOMEHA, YUUTHIBASI YCJIOBHSI, MPH KOTOPBIX ATH PEAKIUU
UIYyT 10 KOHLA;

cOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKLUU, MOATBEPHKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh OIMBITHBIM MHYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUHN PAaCKpPBIBATH CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKIUil
MOCPEJICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca STHX PeaKIvii;

chOpPMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCHMOCTH CKOPOCTH XHUMHYECKOW peakuuu OT
pa3nuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XWMHUYECKOTO PaBHOBECHs] B 3aBUCHMOCTH OT BHEIIHETO
BozneiicTBus (nmpuniun Jle Hlatense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIECCHl, JIeKallle B OCHOBE
MIPOMBIIIIJIEHHOTO MOMYYeHHUsI CEpPHOM KUCIOTHI, aMMHaKa, a Takke cPOPMUPOBAHHOCTH MPEACTABICHHIMA
00 00X HAYYHBIX MPUHIIUTIAX U IKOJIOTHYECKUX MPOOIeMax XUMUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUI MPOBOIUTE BBHIYUCIICHHS C HCIIOJIH30BAHUEM MOHITHS «MACCOBAasl I0JIS
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHU Ta30B MPH XUMUUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WIIH
00B€Ma ra3oB MO M3BECTHOMY KOJIHMUYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B



peaKkIuy BELIECTB, TEIUIOBOTO A3(PQeKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEUIECTB,
MIPEBPAIIECHUS M COXPAHCHHS SHEPTHU;

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIa IMOJIB30BAHUS XUMHUYECKOW TMOCYIOH U
nabopaTtopHbIM 000OpyIOBaHWMEM, a TAaKXKe TpaBuia OOpamIeHUs C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHHH TJIAHUPOBATH U BBITIOIHATH XUMUYECKUI 3KCIIEPUMEHT (pa3iioKeHHE
MEpOKCHJIa BOJAOPOJA B MPUCYTCTBUU KaTajau3aTopa, OIpPENEICHHUE Cpellbl pPacTBOPOB BEIIECTB C
MMOMOIIBI0 YHUBEPCATHHOTO HWHAMKATOPA, BIMSHUAC PA3UYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKuu, peakud HFOHHOTO 0OMEHa, KaUeCTBEHHBIE peakuy Ha Cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHHUS, PEIICHHE IKCIICPUMEHTANBHBIX 3a71ad 1o TeMaMm «Mertamie» u «Hemeramiey) B
COOTBETCTBUH C IMPAaBWJIAMH TEXHHKH O€30MAaCHOCTH NpPU OOpaIleHUH C BEHIECTBAMHU W JabOpaTOpHBIM
000pyJIOBaHUEM, TIPEICTABIATh PE3YIbTAaThl XUMHUYECKOTO SKCIEpUMEHTa B (popMe 3amucu ypaBHEHHIA
COOTBETCTBYIOIINX PEAKIIUH U (POPMYITHUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

COPMHUPOBAHHOCTh ~ YMEGHHW  KPUTHYECKH  aHAJIM3UPOBATh XUMHUYECKYIH0  WH(POPMAIIUIO,
MOJTy4aeM IO M3 Pa3HBIX HCTOYHHUKOB (CPEJICTBA MACCOBON KOMMYHHUKAIUH, IHTEPHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHUH COOIOATh MpaBUiia IKOJOTHYECKH IEJIeCO00pa3HOro TMOBEICHUS B
OBITY W TPYIOBOW NEATETHLHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3JI0POBBbS M OKPYKAIOIIEH MPUPOTHOMN
Cpenbl, 0CO3HABATh OIACHOCTh BO3JCWCTBUS HA JKUBBIE OPTAHU3MBI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazatenss IIJIK, moscHAT, Ha mpumepax crocoObl YMEHBINCHHS W TPEIOTBPAIICHHS HX
BPETHOTO BO3ACHCTBUS Ha OPTaHU3M YEIOBEKA;

TS 00YYAFOIINUXCSI ¢ OTPAaHUICHHBIMH BO3MOXHOCTSMH 3JIOPOBBS: YMEHUE MPUMEHSTH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB U XUMHUYECKUX SBIICHUI;

JUIS CIIETIBIX M CJIa0OBUAAIIMX OOy4aromIMXCs: YMEHHE MHCIOJIb30BaTh pPeIbe(HO-TOUEUHYIO
CUCTEMY 0003HaYeHH JL bpaiins JUTS 3aIUCH XUMHUYECKUX bopmyiL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
HaumenoBanne | KoiamuecTBo yacos

Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3ie/ioB U TEM KonTpoabubie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpamMmbl padoThI padoThI

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer
OPraHNu4ecKou
xumui. Teopust https://academy-

11 CTPOEHHUS 3 content.apkpro.ru/lesson/a9f3d191-
OpPraHNYEeCKHUX Sele-4e24-ac02-efb16fa49f6a
coequHeHn A.

M. Bbyrneposa
Hroro no pazneny 3
Pa3znen 2. YriieBoaopoanbl
[IpenenvHbie https://academy-

2.1 YTII€BOIOPOIBI — 2 content.apkpro.ru/lesson/258ddc06-
AJIKAHBI ec23-473c-b3d7-ed82fcaddd02
Henpenenbubie
YIJI€BOJIOPO/IBL: https://academy-

2.2 aJIKEHBI, 6 1 content.apkpro.ru/lesson/4038171e-
alIKaEHBbl, 4158-4bd1-ae98-18dc1cfb9399

AJIKMHBbI
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ApomaTtuyeckue

https://academy-

2.3 2 content.apkpro.ru/lesson/d86d7d00-
YHICBOMOPObI d5b4-491d-aded-c3ddal9feefd
[Ipuponusie

2.4 HCTOHHHIH 3 https://lesson.edu.ru/04/10
YIIIEBOAOPOAOB U
uX rnepepadoTka

Hroro no pazneny 13

Paznea 3. Kuciopojacoaep:kauue opranndeckue coeJuHeHu st

https://academy-
3.1 Cnuptel. ®eHon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
AJbIeruabl.
KapGoHOBBIC https://academy-

3.2 7 content.apkpro.ru/lesson/8664h319-
KHCIIOTHI. Oba3-4945-h076-ch7ae5858h90
CrnoxHbie 3(UpPBI

https://academy-
3.3 YraeBopl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Utoro no pazneny 13

Paznea 4. A3orcoaepskanye oprannyecKkue coeIuHeHus

AMUHEL https://academy-
4.1 AMUHOKHCIIOTEL 3 content.apkpro.ru/lesson/0c608a59-
benxn 4c69-4481-839e-9205f201b73e
Utoro mo pazneny 3



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

Paspen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

[lmactmaccel.
5.1 Kayuyxu. 2 https://lesson.edu.ru/04/10

Bonokna

Hroro no pazgeny 2

OBUIEE

KOJIMYECTBO 4 5 5

YACOB IO

I[MPOTPAMME

11 KIIACC

H KoaungecTBO 4acoB

Ne AMMEHOBAHE JaekTpoHHbIe (HUpPOBHIE)
pa3e/ioB M TeM KonTpoabHbie IIpakTH4eckue

n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpamMmmsl padoTbI padoThI

Pasznea 1. Teopernueckue 0CHOBbI XUMHH
CrpoeHue aToMOB.
[Tepuonuueckuii
3aKOH U
I1

1.1 cpuoaeckad 3 0 0 https://lesson.edu.ru/04/10

cuctema
XUMHYECKUX

anemeHToB /[l. W.
MenaeneeBa



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crpoenue
BCIIIECTBA.
1.2
Muoroobpa3ue

BCIICCTB

https://lesson.edu.ru/04/10

XUMHYECKHUE
1.3
peakuuu

https://lesson.edu.ru/04/10

Hroro no pazneny

13

Pasnen 2. Heopranuyeckasi xumusi

2.1 Mertamist 6 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 https://lesson.edu.ru/04/10
CBs3b
2.3 HEOpraiecikux 1 2 https://lesson.edu.ru/04/10
OpraHUYECKUX
BEILECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Paznena 3. XuMus 1 ;KU3HL
3.1 XUMUS U )KU3HD 4 https://lesson.edu.ru/04/10
Utoro no pazneny 4
OBILIEE KOJIMYECTBO
YACOB I1O 34

I[TPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Jara DJIeKTPOHHBbIE HU(PPOBHIE

Ne Koau4vecTBO 4yacoB HU3yUYeHus! o0pa3oBaTe/ibHbIE pecypcChl

n/ Tema ypoka

1| Beero Kourpoububie | IIpakTHyeckue

padoThl padoThI
Sj;iﬁi;pmlmqecmﬂ https://academy-
1 content.apkpro.ru/lesson/a9f3d191-

BOSHHKHOBCHHC, 07.09.2023 5ele-4e24-ac02-efb16fa49f6a
Pa3BUTHUEC U 3HAYCHUC
Teopust ctpoeHust
OPraHN4YeCcKuX https://academy-
coequHeHui A. M. 1 14.09.2023 content.apkpro.ru/lesson/c935a58c-
Byrneposa, eé o ab0e-4c59-9dcf-20517ae4b52e
OCHOBHBI€ ITOJIOKCHUS
[Ipencrasnenue o
Kiaccudukanuu
OPraHMYeCKUX BEIIECTB. https://academy-
Howmenknarypa 1 91.09.2023 content.apkpro.ru/lesson/726ee099-
(CI/ICTeMaTI/ILIeCKaH) u T e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIbHBIEC Ha3BaHUS
OPraHNM4YeCKUX BEIECTB



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

AJIKaHBI; COCTaB U
CTpPOCHHE,

https://academy-
content.apkpro.ru/lesson/258ddc06-

TOMOJIOTUYECKUH P 28.09.2023 ec23-473c-b3d7-ed82fcaddd02
MertaH 1 3TaH — https://academy-

5) IIpOCTEMNIINE 05.10.2023 content.apkpro.ru/lesson/258ddc06-

MPEICTABUTENMN aJTKAHOB T ec23-473c-b3d7-ed82fcaddd02
https://academy-
An :

6 KeHbE COCT%B 1 12.10.2023 content.apkpro.ru/lesson/4038171e-
CTPOCHHE, CBOHCTBA i 4158-4bd1-ae98-18dc1cfb9399
OTHIIEH U IPOTINJIEH —

7 % https://I .edu.ru/04/1
MpoCTeIne 19.10.2023 ttps://lesson.edu.ru/04/10
Hpe)ICTaBI/ITeJ'II/I AJIKCHOB
[IpakTrueckas padota
Ne 1. Tonyuenne https://academy-

8 T 96.10.2023 content.apkpro.ru/lesson/53cd2379-
JTHIICHA 1 H3yHeHue ero ind 2a45-43b1-9f67-7ebcdaf03ce0
CBOMCTBY»

Ankaauensl. byranueHn-
1,3 u MmeTunOyTaAucH-

9 1,3. [Tony4yenue 09.11.2023 https://lesson.edu.ru/04/10
CHUHTETUYECKOTO
KaydyKa U pe3UHbI
AIIKWHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,

TOMOJIOTHYECKHH PSII.

10 https://I .edu.ru/04/10

AueTHies — 16.11.2023 | TPSRESSON-EAULI

MPOCTEUILINI
MPEICTaBUTEND aJIKUHOB



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11

Brrancnenuns o
YPaBHEHUIO
XUMHUYECKOHN peaKiuu

23.11.2023

https://academy-
content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d

12

ApeHsl: 6eH307 1
TONY0J. TOKCHYHOCTh
apeHoB

30.11.2023

https://academy-
content.apkpro.ru/lesson/d86d7d00
-d5b4-491d-aded-c3ddal9feef4

13

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJICKAIHNX K
Pa3IMYHBIM KJ1accam

07.12.2023

https://lesson.edu.ru/04/10

14

[IpupoHbIE HCTOYHHUKHN
YTJIEBO0POJIOB:
MPUPOIHBIN Ta3 U
MOIyTHBIC He(PTSIHBIC
rasbl, HeTh U
MPOAYKTHI €€
nepepaboTKu

14.12.2023

https://lesson.edu.ru/04/10

15

[IpupoaHble HCTOYHUKU
yIJ€BOIOPOJIOB:
MIPUPOIHBIN ra3 u
MOMyTHBIE He(TAHbIE
rasbl, HeQTh U
MIPOJYKTHI €€
nepepaboTKu

21.12.2023

https://lesson.edu.ru/04/10

16

KonTponsHas pabora mo
pazneny
«YTaeBoa0OpOaAbI»

28.12.2023

https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[IpenenbHble
OJIHOATOMHBIE CITUPTBHI:

https://academy-

17 11.01.2024 content.apkpro.ru/lesson/5439c18b-
MCTAHOIL 1 STaHOL. U 7440-4b6f-bf84-c04fa471694f
Bopoponnas cBsizb
MmuoroaroMHEIE https://academy-

18 CIIUPTHI: 3THJICHTJIUKOJIb 18.01.2024 content.apkpro.ru/lesson/461aa9c8-
U TJULEPUH T c0ef-4827-a8e5-d12a0bedc826
@DEHOJI: CTPOEHHUE
MOJIEKYJbI, GPU3NYECKUE https://academy-

19 M 95 01.2024 content.apkpro.ru/lesson/649883b8
1 XHMITHECKIE e -7¢5f-416-8966-10a2278h08f1
CBOMCTBaA, HpI/IMeHeHI/Ie
Anberunsr: https://academy-

20 dbopmanbaerun u 01.02.2024 content.apkpro.ru/lesson/8664b319
arerajgbIerua. AeToH T -0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHEIE
T https://academy-

21 p 5 ) 08.02.2024 content.apkpro.ru/lesson/b4feaa04-
KapOOHOBBHIC KHCIIOTRL. ol 3438-4b57-a3ec-ba0f9fe63c0d
MYpaBbHHAS U YKCYCHAas
[IpakTudeckas padota
Ne 2. «CBOHCTBA https://academy-

22 - . content.apkpro.ru/lesson/9834d408
pacTBopa yKCYCHOM 15.02.2024

KHCJIOTBI»

-386d-444a-8de3-7efba8b98cdb



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

CreapuHoBas u
OJICMHOBAs1 KHUCJIOTHI,

23 KaK MpeACTaBUTEIN 99 02.2024 https://lesson.edu.ru/04/10
BBICIITUX KapOOHOBBIX
KHCIIOT
Mpbina Kak conu
BBICIINX KapOOHOBBIX .

24 KHCIIOT, HX MOIOILEE 99.02.2024 https://lesson.edu.ru/04/10
JNEUCTBUE
CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE https://academycontent.

25 KapOOHOBBIX KHCIIOT. 07.03.2024 apkpro.ru/lesson/71ac43f2-
TUaPOIIN3 CIIOKHBIX T a0d4-4945-a0eb-1e59cd5f4d9f
a¢upoB
fiﬁ;{gizomg’ https://academycontent.

26 6p ’ 14.03.2024 apkpro.ru/lesson/71ac43f2-

HOTIOTHHCERA pOrE aae a00l4-4945-a0eb-1e59cd54d9f
KHPOB
VYTIeBoIbI: COCTaB,
gﬁtﬁgg}f;?m' https://academycontent.

27 _ apkpro.ru/lesson/709ce43adeb6-
MPEACTABUTEIH: 28.03.2024 4981-963b-01d26212d4d0
TJII0K033, PPYKTO3a,
caxapo3a
Kpaxman u nemntonosa

28 KaK IPUPOJIHBIE 04.04.2024 https://lesson.edu.ru/04/10

TOJIMMCEPBI



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academycontent/
https://academycontent/
https://academycontent/
https://lesson.edu.ru/04/10

KonTtponsHas pabora o

pazzueny

29 «Kucnopoaconepxariie 11.04.2024 https://lesson.edu.ru/04/10
OpraHuvecKue
COCIMHEHUS»

AMIHEL METVTAMIH I https://academycontent.

30 - HH' 18.04.2024 apkpro.ru/lesson/0c608a59-

" hat 4069-4481-839e-9205f201b73¢
AMUHOKHCIOTBI KaK
2Mi?{;e§el{ci:1e https://academycontent.

31 Cge HCHIAL. HX 25 04.2024 apkpro.ru/lesson/c2f2f3d7-

8 ’ hat 43d1-4873-ace0-78eca6009628
OMOJIOTHYECKOE
3gayeHue. Ilentuanl
benku xkak mpupoiHbIe https://academycontent.

32 BBICOKOMOJIEKYIIIPHBIC 02.05.2024 apkpro.ru/lesson/c2f2f3d7-
COCIMHEHUS T 43d1-4873-ace0-78eca6009628
OCHOBHBIE TIOHSITHS
XUMHUHU

33 https://I .edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX 16.05.2024 RS.EESOn. 2L
COEeIMHEHUN
OCHOBHBIE METO/IbI
CHHTE32
BBICOKOMOJICKYJISIPHBIX

34 https://I .edu.ru/04/10
COeNHEHHA, 23.05.2024 | PereesOnECL

[TnacTmacchl, KaydykH,
BOJIOKHA



https://lesson.edu.ru/04/10
https://academycontent/
https://academycontent/
https://academycontent/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchbl

XUMHUYECKUH DIIEMEHT. ATOM.

DneKTpoHHas KOHPUTypaus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepronnueckas cucrema

XUMHUYECKnX djeMeHToB 1. 1.

MeHneneeBa, UX CBA3b C
COBPEMEHHOU TeOopHei
CTPOEHUS aTOMOB

3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XMMHUUYECKUX
9JICMCHTOB U UX COCI[I/IHCHI/Iﬁ
110 IrpyuIiaM 1 nepuoaam.
3HayeHHe MMEPHUOAUICCKOTI'O

3aKOHA U CUCTEMBI XUMHUYECKHUX
anemenToB /.M. MenneneeBa B

Pa3BUTHUHN HAYKU




Crpoenue BeuiecTna.
XuMuHyeckas CBsi3b, €€ BUBI;
MEXaHU3MBbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U.
Bopoponnas cBsizb

BanenTHoCTb.
DNEeKTPOOTPUIIATEIIEHOCTb.
CrerneHb OKUCIICHHS.
BemectBa MoOJIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

[Tonatne o gucnepcHBIX
cucreMmax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BENlecTsa B
pacTtBope

Knaccuduxanus n
HOMECHKJIaTypa
HEOPraHWUYCCKUX COCIMHCHHI.
I'enernueckas CBS3b
HEOPraHWYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB




Krnaccudukarus XAMHYECKUX
peaknuii B HEOPraHUYECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUSI MacChl BELIECTB;
3aKOH COXpaHEHUS U
MIPEBPALLEHUS SHEPTUU TTPU
XUMHUYECKUX PEAKITUIX

CKopoCTb peaxiu.
OOpaTumble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1.
«BnusiHME pa3au4HbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEaKIUn»

11

DIIEKTPOJIUTUYECKAS
nuccormarnud. [lonsarue o
BOZOpOaHOM Moka3atese (pH)
pactBopa. Peakiiu HOHHOTO
obmena. ['maponus
OpraHuvecKuX 1
HEOPraHUYeCKUX BEIICCTB

12

OKHCIIUTEIIFHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
[Tonsatue 06 3nekTponm3e
pacIiaBoB U pacCTBOPOB COJIEH




13

KonTtponsHas pabora o
pazaeny «TeopeTtnueckue
OCHOBBI XUMHUN»

14

Meramibl, uX MOJOKEHUE B
[Iepnoaunueckoii cucreme
XUMUYeCKnX deMeHToB J1. Y.
MenpeneeBa 1 0COOEHHOCTH
cTpoenus atoMoB. O0mIne
(bu3uvecKue cBOMCTBA
METaJIIOB

15

CrutaBsl METAJUIOB.
DIEKTPOXUMHUYECKUI P
HanpsHKEHUM METaIoB

16

XuMHdecKre CBoicTBa
BaXHCHIITNX METAJIIOB
(HATpWiA, KM, KAJIBITHH,
MarHui, aJIOMUHHAN) U UX
COEIUHEHUN

17

XUMHUYECKHE CBOMCTBA XpoMa,
MEIU U UX COeqUHEHUI

18

XHUMHYECKHE CBOMCTBA LIMHKA,
JKele3a U UX COEIUHEHUH

19

[IpakTnueckas paborta Ne 2.
"Pemenue
AKCIIEPUMEHTAIIbHBIX 3aa4 [0
TeMe «MeTtaaabe»"




20

Hewmeraiibl, X MOJIOKCHUE B
[Tepuonnueckoii cucreme
XUMUYeCKnX deMeHToB J1. 1.
MeneneeBa 1 0COOEHHOCTH
CTPOEHUS aTOMOB

21

du3nYECKUe CBOMCTBA
HEMETAJUIOB. AJIIOTpONUs
HEMETAJIJIOB (Ha mpuMepe
KHCJIOpoJia, cephl, hochopa u
yTiiepoa)

22

XUMHYECKHE CBOMCTBA
raJIOre€HOB, CEPHI U UX
COEeIUHEHNN

23

XuMHYeCcKHe CBOMCTBA a30Ta,
dhocdopa u ux coeTMHCHUI

24

XUMHYECKHE CBOMCTBA
yriepojia, KpeMHHsS U UX
COEeqUHEHNN

25

[IpumeneHnne BaKHEUIINX
HEMETAJJIOB M UX COCAMHEHUN

26

O000I11IeHNE U CUCTEMATH3ALI[MSI
3HaHM# 1o TeMe «Hemeramas».
Bbruunciienus o ypaBHEHUsIM
XUMHYECKUX PeaKInii U
TEPMOXHUMHYECKHUE PACUETHI




27

[Ipaktuyeckas padora Ne 3.
«Pemenne
IKCIIEPUMEHTAIBHBIX 33124 TI0
teme "Hemeramisr"»

28

KonTposnsHast paboTa o Temam
«Metamael» 1 «HeMeTaniey

29

Heoprannueckue u
OpraHUYeCcKHe KUCIIOTHI.
Heoprannueckue u
OpraHMYecKre OCHOBAHUS

30

AmpoTepHbIe HEOpraHUYecKHe
1 OpraHuyecKue COeIMHEHUsI.
I'enernyeckas CBS3b
HEOPraHU4ecKux 1
OpPraHUYECKUX BEIIECTB

31

Ponp xuMuu B o0ecIieueHuH
JKOJIOTHYECKOH,
SHEPreTUYECKOM U MUILEBOM
0€301acCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBnenus 06 oOmMX
HAYYHBIX TPUHIUITAX
MPOMBIIICHHOTO TTOJTYYCHHS
Ba)KHEHIIINX BEIIECTB

33

Yenosek B MUPC BCIICCTB U
MaTepruajioB




34

XHMHMA U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus / 'abpuensa O.C., OctpoymoB WN.T"., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA
Xumusi(6a3oBbIiypoBeHb ). Peanuzanus o6pa3zoBaHusi: METOAMYECKOE IocoOue
st yaurens / Kasepuna A. A., [luuyruna

I'.B.; nox pen.I'. B. [lnuyrunou. M. : ®I' bHY «UHCcTHTYT CTpaTerun

pasButusa oopazoBanus PAOy, 2022 81 c.:um.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHN
NMHTEPHET

https://edsoo.ru/rabochie-programmy/
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