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INOACHUTEJIBHASA 3ATINCKA

[TporpamMmMa 1o XMMUHU Ha YPOBHE CPEIHEr0 O0IEro 00pa3oBaHMs COCTaBJICHA HA OCHOBE:

. ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanuny ¢ N3MEHEHUSIMU,

. [Tpukaza Munnpocsemeaus ot 22.03.2021 Ne 115 «O6 yrBepkaenun Ilopsiaka opraHu3alMy U OCYLIECTBICHHS 00Opa3oBaTelbHOM
JEeSITeIbHOCTH 110 OCHOBHBIM 00111€00pa3oBaTelIbHBIM MporpaMmaM — 00pa3oBaTelbHBIM MPOrpaMMaM HAvajJbHOTO OOIIEro, OCHOBHOTO OOLIEro u
cpeaHero odmero 0opa3oBaHUs»;

. [Ipukaza MunoOpHayku ot 17.05.2012 Ne 413 «O6 yrBepxkaennn ®I'OC cpemnero obmiero odpazoBanus» ¢ uamMeHeHusiMu 2022 1.
(mpuka3z Munnpocsenienust Poccun ot 12.08.2022 r. Ne 732, 3apeructpupoBanl2. 09.2022 Ne 70034);
. [Tpukaza Munnpocsemeanss ot 21.09.2022 Ne 858 «O06 yrBepxaeHuu ¢eaepaabHOro MepedyHs Y4YeOHHKOB, OIMYIICHHBIX K

UCIOJIb30BAHUIO TIPHU pPeajU3allMid HMMEIOIIUX TOCYAApCTBEHHYIO aKKpEIUTAIMI0 O00pa30BaTelIbHBIX MPOrpaMM HadadbHOTO OOIIEro, OCHOBHOTO
o011Iero, cpeaHero oduero 00pa3oBaHus OPraHU3aANUIMH, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO ACATEIBHOCTh U YCTAaHOBIICHHS TPEACIBHOTO CPOKa
UCIOJIb30BaHUsl HMCKIIOUYEHHBIX Y4eOHUKOB» (3aperectpupoBan 01.11.2022 Ne 70799), ¢ usmenenusamu llpukaz Munnpocsemenuss Poccun ot
21.07.2023 Ne 556 (3apeructpupoBan 28.07.2023 Ne 74502).

. ®denepanbHOil 00pazoBaTENbHON MporpamMmbl cpeaHero oomiero oopasosanus (IIpukaz Munnpocsemenust Poccuu ot 18.05.2023 1. Ne
371, 3apeructpupoBan 12.07.2023 No 74228);

. CanlluH 2.4.3648-20 «CaHnutapHO-3MUIEMUOIIOTUYECKHE TpeOOBaHMUS K OpraHU3alMsIM BOCIUTAaHUS M OOy4YeHHS, OTAbIXa H
03/10pPOBJIEHUS JI€TEN U MOJIOJEXKN», YTBEPKICHHBIX IIOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOro Bpauya ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHn4ecKre HOPMATUBBI U TPEOOBAHUS K OOeCIIeYeHHIO 0€30MMacHOCTH | (MJIM) O€3BPEIHOCTH IS YeJIOBEKa
(hakTOpOB Cpebl OOUTAHUS», YTBEPIKICHHBIX ITOCTAHOBICHUEM IIIABHOTO CAaHUTapHOTO Bpaya oT 28.01.2021 Ne 2;

. Konnenmun npenogaBanus yueOHOTo mpeaMeTa «XUMHs» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepanuu, peamu3yromnmx
OCHOBHBIE 00111€00pa3oBaTebHbIC TporpaMMel (yTB. Pemennem Komnernn Munnpocsemienus Poccuu, mporokon ot 03.12.2019 N T1K-4BH);

. VY4ebHoro miaHa OCHOBHOTO 0011ero oopazoBanus mkoisl Ha 2023 — 2024 y4yeOHbIi TOx;

. Paboueit mporpamMmbl BociuTanus KOsl Ha 2022 — 2025 rr.

OcHOBY MO/IX0/10B K pa3paboTKe MPOrpaMMBbl 0 XUMHH, K ONpeAeTIeHUI0 00LIel cTpaTernn o0y4eHus, BOCOUTaHUS U pa3BUTHS 00yJaromuxcs
cpeactBaMu ydyeOHoro mpeamera «Xumusi» g 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHIenTyaidbHble nosnoxeHus GI'OC COO o
B3alMOOOYCIIOBIEHHOCTH IIeJIeH, COAepKaHUs, pe3yJIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XumMHuueckoe o0pa3oBaHME, IOJydyaeMOe BBIMYCKHUKaMM O0Ie00pa30BaTebHOW OpraHM3aluu, SBJISETCS HEOThEMJIEMOM 4YacThl0 MX
00pa3zoBaHHOCTH. OHO CIIY’KUT 3aBEPUIAIOIIUM 3TAllOM pealu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJIOCTHOM cHCTeME XMMHYECKOro 00pa3oBaHMs. DTH IIEHHOCTU KacaloTCsl MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MHUPOBO33PEHHS M OOIIEH
KYJIBTYpbl YEJIOBEKa, a TaKXKe JKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K CBOEMY 3/I0pOBbIO M HPHUPOJHOM cpene. Peanusyercss xumuueckoe
oOpa3zoBaHMe OOYYaIOLINXCS HAa YPOBHE CPEIHEro OOLIero oOpa3oBaHMs CPEICTBAMHM Y4eOHOro Ipeamera «XHMHS», COAEp)KaHHE M IOCTPOCHUE
KOTOpOTO OIpe/ieJieHbl B POrpaMMe Mo XMMUHU € YUETOM CHelU(PUKHA HAYKH XMMHUH, €€ 3HAUE€HHUs B MMO3HAHUU MPUPOJBI U B MAaTEPUATIBbHOW >KU3HU
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o0IIecTBa, a Takke ¢ y4éToM OOIIMX IeJel U MPUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CpEHEro oOmiero oopa3oBaHus B
Poccuiickoit @eneparuu.

XUMUS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAYK UTPaeT 0cOOYIO poJib B COBPEMEHHOH IIMBHIIM3AIMH, B CO3JaHUN HOBOM 0a3bl MaTepHaaIbHON
KylbTypbl. OHa BHOCUT CBOW BKJIaJ B ()OPMUPOBAHHE PAIMOHAIBLHOIO HAyYHOI'O MBILIUIEHUS, B CO3/JaHUE IEJIOCTHOrO IpEACTaBIeHUs 00
OKpY>KalollleM MHpe KaKk O €IMHCTBE NPHUPOJAbI U 4YEJIOBEKa, KOTOpoe (HOpMHUpYeTCs B XMMHUU Ha OCHOBE IMOHMMAHHS BEUIECTBEHHOI'O COCTaBa
OKpY’KaloIlero MUpa, OCO3HAHUS B3aUMOCBS3HU MEK/Y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3aMMOJIEHCTBYSl C JAPYIMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs CTaja HEOTHEMJIEMOH YacThi0 MHPOBOH KYJIBTYpPbI, HEOOXOIUMBIM
YCIOBHEM YCHEIIHOTO TPyJAa M KU3HU KaKJoro uieHa obmectBa. CoBpeMeHHass XMMHUs KaK HayKa co3MJaTelbHasl, KaKk HayKa BBICOKMX TEXHOJOTUH
HalpaBjIeHa Ha pelieHHE I100aJbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, HYHEPreTHUECKOM, MUIIEBOH, 3KOJOIMUYECKON
0€30MaCHOCTH U OXPaHbI 3T0POBBSI.

B cooTBercTBUM ¢ 00IIMMH LENSAMU U IPUHLUMIIAMU CpeHEro o0uiero o0pa3oBaHus coaepxkanue npeamera «Xumus» (10—11 knaccsl, 6a30BbId
YPOBEHb HM3y4YCHHS) OPHUEHTHPOBAHO MMPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYaroIIUXcs, HEOOXOAMMYIO UM ISl BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOIO BKJIKOYEHHUS B XKHM3Hb COLIMYMA, MPOJOKEHUS 00pa3oBaHUS B Pa3IMYHBIX OOJIACTSIX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocTraBisromuMu npeaMera «XuMus» ABISA0TCs 0a30Bble Kypcehl — «Opranudeckas XuMus» U «OO011as 1 HeoOpraHM4ecKasi XMMUs», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHHUS KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHMHM MO HEOPTaHWYECKOW XUMHH (C BKIIOUYEHHEM 3HAHWHA U3
obmell XUMHMM) W opraHudyeckoil xumuu. PopMHpOBaHUE IAHHOM CHCTEMBbl 3HAHHMN IPU HM3YYEHUHU IIpeIMeTa 00ecleuuBaeT BO3MOKHOCTh
paccMOTPEeHHs BCEr0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSATHA, 3aKOHOB U TEOPUI XMMHH.

CrpykTypa conepxanus KypcoB — «Opranudeckas xumus» 1 «O011as 1 HeopraHudeckas XUMHUs» COPMHUPOBAHA B IPOrpaMMe M0 XMMUHU Ha
OCHOBE CHCTEMHOT'O IOAX0/Ia K U3YYEHHIO YUeOHOTro MaTepraia U 00yCIIOBI€HA HCTOPHYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHHI Ha OINPEIeIEHHbBIX
TEOpPETUYECKUX YpOBHAX. Tak, B Kypce OpraHn4ecKoi XMMUH BEIeCTBA pACCMATPUBAIOTCS HA YPOBHE KJIACCHUECKOW TEOPUH CTPOEHUS OPTaHUYECKUX
COEJIMHEHU, a Tak)Ke Ha YPOBHE CTEPEOXMMHYECKMX W IJIEKTPOHHBIX TPEACTABICHUH O cTpoeHHH BemiecTB. CBeneHHs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOIOB JI0 CIOKHBIX OMOJIOTMYECKH aKTMBHBIX COEAMHEHUI. B Kypce opraHndyeckoil XuMHM MOTY4aroT
pa3BuTHE CQOPMHpPOBAHHBIE Ha YpPOBHE OCHOBHOTO 0Omero oOpa3oBaHHs TIEPBOHAYAJIbHBIE MPEICTABICHUS O XUMHUYECKOW CBSI3H,
KJ1acCU()MKALMOHHBIX NMPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUUECKOH peaKIuu.

[Tox HOBBIM YTIIOM 3peHUS B MpenMeTe «XUMHs» 0a30BOTO YPOBHS pacCMaTpUBAETCS M3YUYCHHBI Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
TEOpEeTUYECKH MaTepuall 1 (PaKTOIOrHYecKUe CBEIEHUs O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuyeckast
XUMUSD» O0YYarOIUMCS TTPEOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE MEPHOANYECKOTO 3aKOHA C OOMIETEOPETHUECKUX M METOI0JIOTUIECKUX
MO3ULMH, NTy0Xke MOHITh UCTOPUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3aK0Ha — OT 00001atomIe 10 0OBACHSIONIEN U TPOrHO3UPYIOIIEH.

Ennnas cuctema 3HaHMIA O BaKHEHIIMX BEMIECTBAX, HX COCTAaBE, CTPOCHHUH, CBOMCTBAX M MPUMEHEHUH, a TAK)KE O XMMHUYECKUX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTeKaHMs AonojiHsercss B Kypcax 10 u 11 kiaccoB aneMeHTaMM COJep KaHusl, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUN U
MPUKIIQIHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT TOHUMAHHIO B3aMMOCBSI3M XHMHUH C APYTHMH HayKaMH, PAaCKPBIBAIOT €€ POJIb B IIO3HABATEILHON U
MPAKTUYECKON JESATETbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHS K IpOLECCY TBOpYECTBa B OOJACTH TEOPUM U IMPAKTHUYECKHX
MPUJIOKEHAH XWMHH, TOMOTAIOT BBHITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh HH(POPMALUIO M TPUMEHATH €€ Ui TOMNOJHEHUS 3HAHUM, PELIeHUS HWHTEUIEKTYalbHbIX M HKCIEPUMEHTAIbHBIX
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HCCIIEIOBATENbCKUX 33/1a4. B 1enom conepxanue y4eOHOTO npenmera «XUMHs» JaHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (OPMHUpPOBAHHE Y
o0yyJaroImuxcss MHUPOBO33PEHUYECKONM OCHOBBI JJIsl NMOHUMAaHUSA (UIOCO(CKUX HJICH, TaKMX KaK: MaTepUalbHOE E€IMHCTBO HEOPraHWYECKOIo U
OpPTraHUYeCcKOro MUpa, 0OYCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOCHUEM, IIO3HABAEMOCTh MPHUPOIHBIX SBJICHUN IyTEM 3KCIIEPUMEHTA U
peleHus] MPOTUBOPEYU MEXTy HOBBIMH ()aKTaMH M TEOPETHUECKUMM IMPEANOCHUIKAMU, OCO3HAHHWE POJIM XUMHMHM B PEIIEHUH 3KOJOIMYECKHX
npobieMm, a TakKe mpodsieM cOepexeHHUs YHEPTETUIECKUX PECYPCOB, CHIPhS, CO3AaHNsI HOBBIX TEXHOJIOTUN M MAaTEpUAIIOB.

B nnane pemenust 3a1a4 BOCIIUTaHUS, Pa3BUTHS U COLIMATIM3ALMH 00Yy4YaOLINXCSl IPUHATBIE IPOrPAMMOM MO0 XMMUHU MOJIXOAbI K ONPEAEICHUIO
COZIep)KaHUsI M TIOCTPOCHUS TpeAMEeTa MPeayCMaTpUBaOT (POPMUPOBAHHE YHHBEPCATIBHBIX YYEOHBIX JEHCTBHH, MMEIOMMX 0a30BOe 3HAYCHHE IS
pa3IMYHbIX BHUJOB JESATEIBHOCTH: pEIIeHUs NpoOseM, MOUCKA, aHaau3a M 00pabOTKM MHPOpManuu, HEOOXOAMMBIX IJIi HNPUOOPETEHUs OIlbITa
IIPAKTUYECKON U UCCIIEA0BATENBCKON JeSITEIbHOCTH, 3aHUMAIOILEH BaKHOE MECTO B IO3HAHUU XUMUH.

B mpaxTuke npenojaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHMs, TaK U Ha YpPOBHE CpeIHEro olmiero odpa3oBaHusi, Ipu
OIIpEJICJIEHUH COJePKATEIbHON XapaKTEepUCTUKHU 1IeJIel N3ydeHHs IpeAMeTa HalpaBiIeHUEM [IEPBOCTENIEHHON 3HAYMMOCTH TPAJAULIMOHHO IPU3HAET Cs
(dbopMHpOBaHHE OCHOB XMMHYECKOW HAYKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESATEITHHOCTH YEJIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOAMYECKON TOYKM 3pEHMS TAKOW IMOAXOJ K ONPENCIICHUIO LEJIed M3ydeHMs NpeAaMeTa SIBIISETCS BIIOJIHE
OIpaBJaHHBIM.

CornacHo JaHHOH TOUYKE 3peHMs ITIaBHBIMU HeJISIMH U3Yy4eHUs npeaMeTa «XuMus» Ha 6a3oBoM yposHe (10 —11 ki) saBastoTes:

e (opMHpOBAHNE CHCTEMBbl XMMUYECKHX 3HAHWHA KaK BaKHEHIIEH COCTABISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B OCHOBE KOTOPOM
JIeKaT KIIH0YEBble MOHATHUS, (QyHIAMEHTAJIbHbIE 3aKOHBI U TEOPHM XUMHH, OCBOCHHUE S3bIKA HAyKH, YCBOCHHE U MOHMMAHHE CYIIHOCTH JOCTYIHBIX
000011eHN T MIPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIJIEHHE C HCTOPUEH UX PAa3BUTHSI U CTAHOBJICHUS;

e (opMHpOBaHHE M DPA3BUTHUE INPEACTABICHUN O HAay4yHBIX METOJaX IIO3HAHUS BEIIECTB U XHUMHUYECKUX PEAKIMH, HEOOXOIUMBIX IS
npUOOpETeHUs] YMEHUH OPHEHTUPOBATHCS B MHUPE BEIIECTB M XMMHUYECKHX SIBICHUH, MMEIOIIUX MECTO B MPUPOJEC, B MPAKTHUECKON M MMOBCETHEBHOM
KHU3HU;

e pPa3BUTHE YMEHHUI U CIOCOOOB JAESTEIbHOCTH, CBSI3aHHBIX C HAOIIOJIEHHEM U OOBSICHEHHMEM XMMHMYECKOTO 3KCIEpUMEHTa, COOII0JCHUEM
npaBui 0€301MacHOro 0OpaleHUs C BELIECTBAMHU.

Hapsiny ¢ atum, coneprkaTenbHas XapaKTepUCTHKA 1ieJied U 3a7a4 U3y4eHHUs [IpeIMeTa B IporpaMMe 10 XMMHUH YTOYHEHA U CKOPPEKTUPOBaHa B
COOTBETCTBHH C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmero oopasosanusi. CerofHs B MpenojaBaHuU XMMUHU B OOJIbLIEH CTENEHH OTAAETCS
MPENNOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJep>KaHusl OOYy4YeHMs, OpPUEHTHPOBAHHOW HAa TOJArOTOBKY BBIIYCKHHMKAa 0OOIIe00pa3oBaTeIbHON
OpraHu3aliy, BJIa/ICIOLIETr0 He HAOOpOM 3HaHUH, a (YHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSMHU aKTUBHOTO MOJyYeHUs 3HAHUHN
Y IPUMEHEHUS UX B peaJIbHOM JKU3HU JUIsl pEIICHUs TPAKTHUECKUX 3aay.

B cBs13u ¢ 3TUM ITpH M3ydEHUU MpeaMeTa «XUMUsS» JOMUHHUPYIOLee 3HaYeHHEe TPUOOPETAOT TaKUe WeJIM M 3a1a4M, KaK:

ajanTtanys o0yJarommxcs K yCIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA, (OpMHUpPOBAHNE UHTEIIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPHHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX XM3HEHHBIX CUTYalMsIX, CBA3aHHBIX C
BEILIECTBAMU U UX PUMEHEHHEM;

(dopmHpoBaHUE y 00YJaIOIUXCsl KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMMI ), MIMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JJISl Pa3JINYHbBIX BUJIOB
NeSITeIbHOCTH: PeLIeHUs] TpobiieM, MOKCKa, aHaliu3a U o0paboTku MHGOpMaLKK, HEOOXOIUMBIX Ul IPUOOPETEHHs OMbITa AEATEIbHOCTH, KOTOpast



3aHMMAaeT Ba)XKHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JUISI OLEHKH C MO3MIMUA SKOJIOrMYeckod Oe30IacHOCTH XapaKTepa BIMSHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOJHYIO CPeay;

pasBUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH OOYUYarOMIMXCs: CIOCOOHOCTH CaMOCTOSITEIBHO
proOpeTaTh HOBbIE 3HAHUS 110 XMMHUU B COOTBETCTBHUHU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOJIb30BATh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOT UU
ISl TIOMCKA M aHAJIM3a y4eOHOW U HaydyHO-TIOMYJIIPHON HH(OPMAIIH XMMUYECKOTO COACP KaHUS;

dbopMupoBaHUe U pa3BUTHE y 00YYAIOIIMXCS ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIJICHUS, HA0II01aTeNbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH,
KOTOpBIE 0OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, IPU TUITAHUPOBAHUU U TIPOBEIACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Yy 00yyaronuxcs yoe:xx IEHHOCTH B TYMaHUCTHUECKON HANpaBIEHHOCTU XUMHHU, €€ BaXKHOU POJIM B PEUICHUH I100aIbHBIX TPOOIeM
PaIOHAIBLHOTO PUPOIOTIOIB30BAHUS, TOMOJHEHHS SHEPrETHUECKUX PECYPCOB U COXPaHEHUs MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’KHOrO OTHOIIEHHUS K TPUPOAEC U CBOEMY 3J0POBBIO, a TaKXKe NMPUOOPETEHHs ONbITa MCHOJIb30BAHUS MOJNYYCHHBIX 3HAHUM IS MPHHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMHU.

B yuebHOM mmaHe cpenHero oomero oopa3oBaHus MpeaMer «XuMus» 0a30BOr0 YPOBHS BXOJIUT B COCTaB MPeIMETHOM obnacTu «EcTecTBeHHO-
HAy4YHBIE TPEIMETHI».

OO61iee ynciIO 4acoB, OTBEACHHBIX U1 U3YyU€HHUs XUMHUU, Ha 0a30BOM ypOBHE CpelHero oodmero oOpa3zoBaHus, cocTaBiseT 68 yacos: B 10
kiacce — 34 yaca (1 gwac B Hemeno), B 11 kiacce — 34 yaca (1 yac B Hemento). Tak kak oaud ypok B 10 m 11 kiacce 3aBegoMo momajgaeTr Ha
npa3aauunbiii qeHs (10 kimacc — 09.05.2024 r.; 11 kmacc — 30.04.24 r.), To mporpamma ocBaumBaeTcsi 3a 33 dyaca 3a CYET YIUIOTHEHHsI Yy4eOHOTO
Marepuara.

Jns peanuzanuu mporpamMmbl uctoib3yrotest mocooust uz YMK IMabpuensia O.C., OcroymoB WU.I'., CnagkoB C.A. «Xumus. 10 krace» u YMK
Pymsutuc I'. E., ®enbaman @. I'. «Xumus. 11 kimacey:
1) utst mearora:

. yueOHuk «Xumus. 10 kmacey;

. Xumusi: ypoku B 10 kimacce: mocooue ms yaurens /H. H. Iapa;
. yueOHuk «Xumus. 11 kmacey;

. Xumusi: ypoku B 11 kmacce: mocooue ans yaurens /H. H. Iapa.
2) obyyaromuxcsi:

. yueOHuK «Xumus. 10 kmacey;

. yueOHuk «Xumus. 11 kmacey;

. Xomuenko N.I'. COopHUK 3a/1a4 U yIIpaKHEHUH [0 XUMUH.

TGKYHH/Iﬁ KOHTPOJIb U MMPOMEKYTOUHAA aTTCCTAMA yHallUXCA 110 XUMHUU ITPOBOAUTCA B COOTBETCTBUU C ITomoxxennem o MOPAAKE MPOBECACHUA
TCKYIICTO KOHTPOJIA YCIICBAEMOCTH, HpOMe)KYTOHHOﬁ aTTeCTaluun O6H.ICO6p€l3OB8.TCJ'IBHOﬁ IOKOJIbI TPpHU IToconbcTBe Poccuu B BeHI‘pI/II/I.



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

IIpeameTr OpraHMYeCKOW XUMUU: €€ BO3HUKHOBEHME, PAa3BUTHE M 3HAYCHUEB IIOJYyYECHUU HOBBIX BELIECTB M MATEPUANOB. Teopus CTpOoeHUs
oprannueckux coenuHeHuii A. M. bytnepoBa, €€ ocHoBHbIE MosokeHUs. CTpyKTypHble (GOpPMYJIbI OPraHMYECKUX BELIECTB. ['oMoorus, nu3oMepus.
XuMudeckas CBSI3b B OpraHUUECKHX COCTUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o Kiaccu(UKAMKA OPTAaHUYSCKUX BemecTB. HoMEHKIaTypa OpraHUYecKuX COCTUHEHHH (CHCTeMaTHYecKasl) i TPUBHAJIbHBIC
HAa3BaHMsI BAKHEHIIINX MPEJCTaBUTENEH KIacCOB OPraHMUECKUX BEIIECTB.

3KCH6DI/IM€HT2UII)HBIG MCTOAbI U3YUCHHS BCIICCTB U UX HDCBDameHHﬁI O3HaKOMIJICHUEC C 06pa3uaMH OpPraHU4YC€CKUX BCIICCTB U MaTCPpUAIaMH Ha
WX OCHOBE, MOJICIMPOBAHHE MOJEKYJ OPraHMYEeCKHX BEIIECTB, HAOIIOJIEHUE U ONKMCAHHWE JEMOHCTPAIIMOHHBIX OIMBITOB IO MPEBPAILECHUIO
OpraHUYECKUX BEUIECTB IIPU HarpeBaHuH (IJIaBjIeHUE, OOYTJIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTPOEHHE, FOMOJIOTHYECKUH pAl. MeTaH M 3TaH — NPOCTEHIIME MPEICTABUTENN AIKaHOB: (PU3MYECKHEe U XMMUYECKHE
CBOMCTBA (pEaKIMK 3aMEILEHUs U TOPEHNUs ), HAXOKJCHHUE B IPUPOJE, IIOJIyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB ¥ CTPOEHUE, FTOMOJIOTHYECKUN psil. DTUIIEH U MPONMJIEH — MPOCTEeHIIne NpeACTaBUTENN AIKEHOB: (PU3NYECKUE U XUMUYECKHE
CBOMCTBA (pEeaKIMU THAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALUN, OKUCICHHS U MTOJIMMEPHU3ALIUN ), TOJyUEHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaXHEWIIMEe XUMHUYECKHE CBOWcCTBa (peakuus nonumepusanuu). [lomyueHue
CUHTETUYECKOIO KaydyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTHUECKUI psd. ALETUIeH — MPOCTEHINNi NMpeicTaBUTENb aJKUHOB: COCTaB, CTPOEHUE,
¢u3nyecKkrne 1 XUMHUYECKHE CBOMCTBA (peaklvy THIPUPOBaHUS, FaJIOr€HUPOBAHMS, THApaTalli, TOPEHUS] ), IOJTyYeHHE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (uznyeckMe M XMUMHYECKHE CBOMCTBA (pEakUMU TaJOr€HUPOBAaHMS W HUTPOBAHMS), IMOJIy4YeHHE U
npuMeHenue. Toryon: cocmae, cmpoenue, @uauueckue U XuMudecKue Ceoucmed (peakyuu 2an02eHUpo8anus U HUMpPOBAHUs), NOJYYeHue U
npumenerue. TOKCUYHOCTb ApEHOB. [ eHeTHUECKas CBA3b MEXAY YII€BOAOPOAAMH, IPUHAICKAIIUMHU K PA3JIMYHBIM KJIACCAM.

[TpupoaHble UCTOYHUKHU YTiIeBOAOPOA0B. [IpuponHblil ra3 u nonyrHele HedTsAHbIEe Ta3bl. HedTh u e€ nmpoucxoxaenne. CrnocoObl nepepadoTku
He(TH: NMEePEeroHKa, KPEeKUHT (TepMUUYECKHM, KaTaluTHIecKuil), muponau3. IIpoxykTsl nepepaboTku HePTH, X NPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOIYKTHI €ro nepepadoTKu.

OKcliepUMEeHTaIbHble METOJIbl M3YYECHHs BEUIECTB M WX MPEBpallleHUH: O3HAKOMJIEHHE C OO0pa3llaMH IUIacTMacc, KaydyKOB W PpE3UHBI,
kotekuun «HepTb» U «Yromb», MOAENIMpPOBAaHME MOJIEKYJ YIJIEBOJOPOJIOB U TaJOT€HONPOU3BOJIHBIX, MPOBEICHHE NPAKTUYECKON pabOTHhI:
[IOJIyYEHHUE STUIICHA U U3YYEHUE €rO CBOMCTB.

PacuérHble 3a1auu.




Brruncnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchbl, 00b&éMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIuH 0 U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OIHOTO U3 UCXOAHBIX BEILECTB UM MPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckne coeiMHeHUs!

[TpenenpHble OJHOATOMHBIE CUPTHI. METaHO M 3TaHOJI: CTPOeHHE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (peakIMK ¢ aKTUBHBIMU MeTaJllaMH,
raJlor€HOBOJIOPO/IaMHU, TOPEHUE), IpUMEHeHUe. BoaopoaHble CBSA3M MEXIy MOJEKYJIaMH cnupToB. JlelicTBHME METaHOJa M 3TAaHOJIa Ha OPraHU3M
YeJI0BEKA.

MHOroaToOMHBIE CIIUPTHL. DTUJICHTIUKOIb U TIHIEPHH: CTPOCHUE, (PU3NYECKHEe M XMMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMU
METaJulaMH, KaueCTBEHHAs peaKklysi HA MHOI0aTOMHbIE CIUPTHI). JleficTBUE Ha opraHusM uyesoBeka. [IpuMeHeHue riuuepyuta U STUICHIIIUKOJISL.

deHoul: CTpOEHUE MOJIEKYJIbI, (PU3HYEecKre U XuMHUecKkue cBoiicTBa. TokcuuHocTs (heHomna. [Ipumenenue dpenona.

Anpnerunsl U kemonvl. DopmanbAerui, ameTanbIeru]: CTpoeHue, (u3nueckue M XUMHYECKHE CBOMCTBAa (peakUuu OKHCICHUS U
BOCCTAaHOBJICHUSI, KAUECTBEHHbBIE PEAKI1H), IOJyY€HUE U IPUMEHEHHUE.

OMHOOCHOBHBIEC TIpE/IEbHBIE KapOOHOBBIE KUCIOTHI. MypaBbuUHAs M YKCYCHas KHCIOTBI: CTpOeHHE, (pU3MUYEeCKHe M XUMHUYECKHE CBOWCTBA
(cBoiicTBa, o0mIMeE /Ui KJlacca KUCIIOT, peaklus ATepupUKanun), nojgydyeHue u npuMenenue. CreapuHoBast U OJICMHOBAsi KUCIIOTHI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE AEHCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxsblx 3¢upoB. Xupel. ['maponus sxupos. [IpuMeHeHue >xupos.
buonornueckas poJib ;KUpPOB.

VYraeBofpl: COCTaB, Kiaccu(uKanus yriieBo1oB (MOHO-, IU- U MOJIKUcaxapuipl). [1r0ko3a — npocTeimii MoHOCaxapu: OCOOEHHOCTH CTPOEHUS
MOJICKYJIbl, (U3NYECKHEe W XHMHUYECKHE CBOWCTBa (B3ammoneicTBue ¢ ruiapokcuaoM wmenu (II), oxucieHnme aMMUauHBIM PacTBOPOM OKCHAA
cepedpa (I), BoccraHoBIeHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKACHUE B IPUPOJE, IPUMEHEeHHe, Ouosorudeckas posb. @otocunTe3. PpyKTo3a Kak U30Mep
TJIFOKO3BI.

Kpaxman u nemnrosno3a Kak NpUpOAHbIE MoiauMmepbl. CTpoeHHe KpaxMmana M LEeuIrosIo3bl. Pu3nueckne M XMMHUYECKHE CBOMCTBA Kpaxmalla
(ruaponus, KauecTBEHHAs! PEaKIMsl C HOJIOM).

OKcliepUMeHTaIbHble METO/Ibl M3YUYEHHUs BEIIECTB U UX IMPEBpallleHUi: npoBeieHne, HabI0AeHNe U ONUCAaHNUEe AEMOHCTPALMOHHBIX OIBITOB!
rOpeHHe CIUPTOB, KA4YeCTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKUCIeHHe dTaHosna okcuaoM wmeau (1)), MHOroaroMHBIX CHHPTOB
(B3aumogpeiicTBue rauiepuHa ¢ ruapokcuaom meau (II)), anprerngoB (OKMCIEHHME aMMHA4yHBIM pacTBOpoM okcuia cepebpa (I) m ruapoxcuaom
menu (II), B3anmopeiicTBue kKpaxmaiia ¢ HOJ0M), IPOBEIEHNE IPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4u.

Boruncnenus no ypaBHEHUIO XMMHUECKON PeakIMK (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA UM MPOAYKTA PEaKLUU M0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIMHN).

A3oTconepikaliie OpraHn4eckie CoeTMHEHN .

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHuyeckue coenuHeHus. Puzndyeckue U XUMMHUYECKUE CBOWCTBA aMMHOKHUCIOT (Ha MpUMEpEe TIIHMLUHA).
buonoruueckoe 3HaueHre aMuHOKHUCIOT. [lenTuabt.

Benku xak nmpupoaHble BEICOKOMOJIEKYIApHbIE coenrHeHus. [lepBuyHas, BTOpUYHas U TPETUUHAsl CTPYKTypa OeiakoB. XMMHUYECKHE CBOMCTBA
OeNKOB: THIPOJIU3, ACHATYpalusl, KAUeCTBEHHbIE peakliy Ha OeJKu.




3KCH€DI/IMGHT3JIBHLIQ METOJIbI M3VUYCHHS BEIISCTB M MX IPEBpPAIICHUN: Ha6HIOI[CHI/Ie " OMMUCaHUC NCMOHCTPAIMOHHBIX OIIBITOB: JCHATYypalluid
0eIKOB IIpHU Harp€BaHu, IBCTHbLIC pCaKIINN OEJIKOB.

BroicokomosieKyJIIpHBIE COeINHEHUS

OCHOBHBIE MOHATUA XMMUU BBICOKOMOJIEKYJIAPHBIX COCIMHEHU: MOHOMED, TOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALINH, CPETHSSA
MoJieKyJisipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX COSTUHEHUN — MOJIMMEPHU3AIIUs U TOJTUKOHICHCALIUS.

OKCIIepUMEHTAIbHBIC METOJIbI M3YYCHHSI BEIIECTB W WX MPEBPANICHUN: O3HAKOMJICHHE C 0Opa3llaMH MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJ1IaCTMAcC, Kay4yKOB.

MexnpeaMeTHEIC CBS3H.

Peanuzamus MexXnpeaMEeTHBIX CBSI3€H MPU M3YYEHHHM OpraHudeckoil XxumMuu B 10 Kiacce OCYyIIECTBISICTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MMOHATUM, TaK U MOHATUMN, SIBIISIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYUHBIN (aKT, THIIOTE3a, 3aKOH, TEOPUS, aHAIIN3, CUHTE3, KiIaccu(UKaIus, MepruoJUIHOCTb,
HaOII0IeHUE, M3MEPEHUE, SKCTICPUMEHT, MOJICITUPOBAHHE.

®uzuka: MaTepus, YHEPrus, Macca, aToM, 3JEKTPOH, MOJEKYJa, SHEPreTHYECKH ypOBEHb, BELIECTBO, TE€NO, 00BEM, arperaTHOe COCTOSHUE
BelIecTBa, ((U3NIECCKIE BEITUIMHBI M €IMHUIBI UX H3MEPCHUSI.

buonorus: kierka, opranu3Mm, Ouocdepa, oOMeH BEIIeCTB B OpraHu3Me, (POTOCHHTE3, OMOIOTUYECKH aKTHUBHBIEC BellecTBa (OENKH, YIIeBOIbI,
KHUPBI, PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomoTUsl: MUILEBBIC MPOIYKThI, OCHOBBI PAIIMOHAILHOTO MUTAHUsS, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TMpEeraparsl,
Marepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHHU

XuMu4eckuit aneMeHT. AToM. SIipo atoma, U30TOMBI. DNEKTPOHHas 000JI04Ka. DHEpreTHUeCKUe YPOBHHU, MOAYPOBHU. ATOMHBIE OpOHTANH, S-,
p-, d- smemeHTbl. OCOOEHHOCTH pACHpEIC/ICHUS DJIEKTPOHOB IO OpOWTAISIM B aToMaX 3JEMEHTOB TMEPBBIX YETHIPEX IMEPHOA0B. DJIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrtemMa xumuueckux siemMeHToB J[. M. MengeneeBa. CBA3b NEPUOJUYECKOTO 3aKOHA U
[lepuoanueckoii cuctembl xumudeckux siemeHToB JI. M. MeHaeneeBa ¢ COBpEeMEHHOM Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOI>'ICTB XUMHWYCCKUX DJICMCHTOB U 06pa3yer,1x nMHn HpOCTI)IX U1 CJIOKHBIX BEUICCTB II0 prHl'IaM 158 nepnoz[aM. 3HaquI/Ie nepno;mquKoro 3aKOHa B
Pa3BUTHH HAYKU.



Crpoenue BemiecTBa. XMMHUYECKasl CBsI3b. Buabl XMMHUECKOM CBA3M (KOBAJIGHTHAs HEMOJIIpHAs M TOJISIpHAs, WOHHAs, METaJIMYecKas).
MexaHu3mbl  00pa3oBaHUs KOBAJICHTHOM XHMMHYECKOW CBs3M (OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM). BomopomHas c¢Bs3b. BaneHTHOCTH.
DnekTpooTpulaTeabHOCTh. CTeneHb okucieHus. oHbl: KaTHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO CTPOCHMS. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA. T[HIbl KPUCTAUIMUECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIINYECKON PEIIETKU.

[TonsiTue 0 nUCTIEpCHBIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pACTBOPBI. MaccoBast 10151 BELIECTBA B PACTBOPE.

Knaccugukanus Heopranndeckux coequHeHnid. HomeHknaTypa HEOpraHMYecKHX BEIIECTB. | eHeTHYecKasi CBsi3b HEOPraHWYECKHUX BEIIECTB,
MIPUHAUISKAIIUX K PA3JIMYHBIM KJIACCaM.

Xumuyeckas peakuusa. Kimaccudukanuss XMMHUECKUX PEaKIUi B HEOPraHUYECKOM M OpPraHM4ecKod XHWMHUHU. 3aKOH COXPAHEHHUS MaccChl
BEILIECTB, 3aKOH COXPaHEHUs U MPEBPAILICHUS SHEPTUHU MPU XUMUYECKUX PEAKIIMIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iuyHbIX (akTopoB. OOpaTuMble peakuuu. XUMU4Yeckoe paBHoBecue. DakTOphI, BIUSIONIUE HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense.

DnekTpoauTrueckas aucconuanus. CunbHble U ciaadble 37eKTpoiuThl. Cpea BOJHBIX PACTBOPOB BEIIECTB: KUCasl, HEUTpalbHas, eIoyHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEeHHs BEIIeCTB M MX MpeBpallleHui: AeMoHcTpauus Tabmuin «llepmonnueckas cucreMa XHUMHUYECKUX
anemenToB J[. . MenneneeBa», uzydeHne Mojelell KpUCTAIUIMYECKUX PEIIETOK, HAONIOEHUE W OMUCAHUE JIEMOHCTPAIMOHHBIX W JTaOOpaTOPHBIX
OTBITOB (pa3Nio’KeHHE MEPOKCHAA BOJOPOAA B MPUCYTCTBUU KaTalu3aTopa, ONpeAeseHHe CPedbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIBHOTO
WHIUKATOpa, pEaKIii HOHHOTO OOMEHa), TPOBEJICHHUE MPAKTUICCKOW paboThl «BiusiHMe pa3audHbIX (PaKTOPOB HA CKOPOCTh XUMHYCCKON PEaKIIHH.

Pacuérnbie 3a1ayu.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, B TOM YHCIIC TEPMOXHUMHUYECKHE PACUEThI, pacU€Thl C UCIOJIB30BAHUEM IMOHATUS «MacCOBas
JI0JIS BEILIECTBA.

Heopranuveckasi Xumus

Hewmerannsl. [Tonoxenune HemetamnoB B [lepuomnueckoit cucteme xumuueckux snemeHToB [[. WM. MenaeneeBa U 0COOCHHOCTH CTPOEHHS
aToMoB. PU3UYECKHE CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha IpUMEpPE KUCI0poaa, cepsl, pochopa u yriepoaa).

XYUMHYECKHE CBOMCTBA BaXKHEHMIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbI, a30Ta, (ocdopa, yriaepomaa u KpeMHHs) U UX COENUHEHUH (OKCHJOB,
KHCIIOPOJICO/IEPKALUX KUCIIOT, BOJOPOIHBIX COSIUHEHHH).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COEUHEHUH.

Meramnbl. [lonoxenune meramioB B Ilepumommueckoii cucreme xumudeckux dsnemeHToB J[. U. MenneneeBa. OcoOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UeK aToMOB MeTauioB. Obmue ¢usnueckue cBoicTBa MeTauioB. CIIaBbl METAUIOB. DJIEKTPOXUMHUYECKUNA PsJl HAMPSIKEHHMA
METaJIJIOB.

XUMHYECKUE CBOMCTBA BAKHEUILINX METAILIOB (HATPUM, KaJIU, KaJIbIIMM, MarHui, alFOMUHHUM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamuioB B OBITY U TEXHHKE.

DKCIepUMEHTAIBLHBIE METOJIbl M3YUYCHHsI BEIIECTB M MX MPEBPAICHHU: U3ydeHHEe KOJUIeKInu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIIOB,
pellleHrne SKCIIepUMEHTANbHBIX 3aJay, HaOJ0JIeHWe U OIMHCAaHUE JEMOHCTPALMOHHBIX W JIAOOPATOPHBIX OMNBITOB (B3aMMOJAEWCTBHE TUAPOKCUIA
AIIOMUHHUS C PACTBOPAMH KUCIIOT U LIEI0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAILJIOB).
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Pacuérnple 3a1aun.

PacuéTer Macchl BemecTBa Ui 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIISCTBA, MAcCEe MU 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIIECTB, PacuéThl MacChl (00bEMA, KOTMYECTBA BEIIECTBA) MMPOYKTOB PEAKIIUHU, €CIIM OJTHO U3 BEIISCTB UMEET IPUMECH.

XuMHuA 4 KH3Hb

Ponp xuMuu B 06ecriedeHIH SKOJIOTHIECKOM, YHEPTETHUECKON U MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH MeIUIMHBL. [IOHATHE 0 HAyYHBIX METOIaX
MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUM.

[TpencraBienust 06 OOIMMX HAYYHBIX IPUHIIMITAX MPOMBIIIIEHHOTO MMOTYYCHUS BOKHEHIIINX BEIICCTB.

UYenoBek B MUpE BELIECTB U MAaTEPUATIOB: BaXKHEHIIIME CTPOUTEIbHBIE MaTEpUalIbl, KOHCTPYKIIMOHHbIE MaTE€pUalibl, KPaCKH, CTEKJIO, KepaMHKa,
MaTepHuabl sl SJIEKTPOHUKH, HAHOMAaTepPHaIbl, OPraHMYECKUE U MUHEPAIbHBIC YI0OPECHHS.

XuMHs ¥ 370pOBbE UYEOBEKA: MpaBHUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnaparoB, MpaBuia O€30MaCHOr0 HCIOIb30BaHUS IpEnapaToB
OBITOBOM XMMHHM B IOBCEIHEBHON KU3HH.

MexxnpeMeTHBIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSA3EH MPH U3yYEeHUH 00IIel U HeopraHudeckoil XumMuM B 11 Kitacce ocyIiecTBIsSeTcs uepe3 UCTOIb30BaHUE KaK
OOMINX €CTECTBCHHO-HAYYHBIX MMOHSATUH, TaK U TIOHITHA, SBIISIONIUXCS CUCTEMHBIMU JIJISL OTICIBHBIX MPEAMETOB €CTCCTBEHHO-HAYIHOTO ITUKJIA.

OO01ure ecTecTBEeHHO-HAYYHbIE TMOHATHSA: HAy4yHbIM (DakT, rumoresa, 3aKOH, TEOpHs, aHAIMU3, CUHTE3, Kiaccuukaius, MNepHOJUYHOCTD,
HaOJI0IeHUE, SKCIICPUMEHT, MOJICTTUPOBAaHUE, H3MEPEHUE, SIBJICHHUC.

®du3nka: MaTepusi, SHEPTUsl, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PAJUOAKTUBHOCTb, MOJIEKYJa, SHEPT€TUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIISCTBA, (PM3MUSCKHUE BETUYUHBI H SIMHHUIIB UX U3MEPEHUS, CKOPOCTb.

buonorus: kiaeTka, opraHu3M, SKOcucTeMa, Ouocdepa, MakKpo- 1 MUKPORJIEMEHTBI, BUTAMHHBI, 0OOMEH BEIIIECTB B OPraHU3Me.

['eorpadusi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHUYECKass IPOMBIIUIEHHOCTb, METAJUIyprus, MPOU3BOACTBO CTPOUTEIBHBIX MAaTEPUATIOB, CEIBCKOXO35HMCTBEHHOE
MIPOU3BOJICTBO, MHUINEBAs MPOMBIIUICHHOCTh, (hapMaleBTUUeCKasi MPOMBIILIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MpernapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaT€pUAIIOB, 3JIEKTPOHHAS ITPOMBILLIEHHOCTh, HAHOTEXHOJIOTUH.




IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM YPOBHE CPEJJHETI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COQO ycranaBiuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHs 00yUYaIOIUMUCS MIPOrpaMM CpeHero oOuiero oopazoBaHusi (JIMUHOCTHBIM,
MeTaIpeAMETHBIM U TpeAMeTHbIM). HaydHo-MeToauyeckoit OCHOBOM i pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS MPOTPAMM CPEIHErO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM ¢ CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJ0OM B CTPYKTYPE JUYHOCTHBIX PE3YJIBTATOB OCBOCHHMS IpeaAMeTa «XHUMUs» Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BBIICICHBI CIEIYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYaIOIUMUCS POCCHMCKOM TIpa¥TaHCKOW UIACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEIEIICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

1[eJICHAITPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTA HA OCHOBE KJTFOUEBBIX IIEHHOCTEH M MCTOPUUECKHUX Tpaauluii 0a30BOM HAyKU
XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaroUIUXCsi PyKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMHU, MPUCYIIIUIMHU
L[EJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4He MPABOCO3HAHMS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH 1IE€JH U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPEAMETA « XUMUS» JOCTUTAIOTCSA B €AMHCTBE Y4eOHOM M BOCIIMTATEIbHON JESTEIBHOCTH B COOTBETCTBUU
C TYMaHHUCTHYECKUMH, COLMOKYIIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU M HJI€AJIaMU POCCHICKOI0 IpakJaHCKOI0 00IecTBa, MPUHATHIMU
B oOIIecTBE HOpMaMu M TpaBUJIAMHU MOBEIEHHUS, CIIOCOOCTBYIOIIMMHM IPOILIECCaM CAMOINO3HAHMS, CaMOpPAa3BUTHUSI U HPABCTBEHHOT'O CTAaHOBJICHUS
JMYHOCTH O0YYarOLIHXCS.

JInuHOCTHBIE pE3YyJIbTATBl OCBOEHHUS NpeaMeTa «XUMHUS» OTpakawT C(HOPMHUPOBAHHOCTH OIbITA I103HABATEIBHOW U IPAKTHUECKOMN
JesTeIbHOCTH 00yUaroIIUXCsl [0 peaan3aluy IPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 003aHHOCTEH, YBaXKEHUS K 3aKOHY U IPABOMOPSIKY;

IIPEACTABJICHNS O COLMAIBHBIX HOPMAaxX U IIpaBUjIaX MEKJINYHOCTHBIX OTHOIICHHI B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETbHOCTH HPU CO3JAHWU YYEOHBIX NPOEKTOB, PELICHWH Y4eOHBIX M IO3HaBaTENIbHBIX 3ajad,
BBIITOJIHEHUHM XHUMHUYECKUX dKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh W TNPUHMMATh MOTHBBI, HAaMEpPEHMs, JIOTUKY W apryMEHThl APYrHMX IMpPU aHAIMW3€ pPA3IUYHBIX BHJIOB y4eOHOM
NEeATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTUTAHUS

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAYYHOMY HaCJIEIUI0 OT€YECTBEHHON XUMUU;
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YBa)KEHHSI K TPOLIECCY TBOPUECTBA B OOJIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKHU €CTh
pe3yabTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSIHHOTO TPY/Aa YU4EHBIX U IPAKTUKOB;

MHTEpeca M MO3HABATEIBbHBIX MOTHBOB B MOJYYCHHU M TOCIEAYIONIEM aHajdu3e WH(POpPMAIMUA O TMEPEIOBBIX JOCTHKCHHAX COBPEMEHHOM
OTE4YECTBCHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O TIOBEICHHUS;

CIOCOOHOCTH OLIEHUBATH CUTYaluH, CBsI3aHHbIC c XUMHYECKUMH SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIGHUBAaTh CBOE IIOBEJEHHME M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLMH HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HaHHE
IIOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) ¢popMupoOBaHHUsI KYJIbTYPHI 310POBbI:

NOHMMAHUS LEHHOCTEH 370poBoro u Oe3omacHoro oOpa3a >KHU3HHM, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY
(bu3n4YecKoMy U ICUXUYECKOMY 3/I0POBBIO;

coOurroIeHust TpaBmil 0€30MacHOr0 0OpAIECHHS C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN JKU3HU U B TPYIOBOH NEATEIHHOCTH;

HNOHUMAaHHMS [IEHHOCTHU MPaBWJI MHIUBUYaIbHOIO U KOJUIEKTUBHOTO OE30IIaCHOTO MOBEJIECHHS B CUTYaIUSIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU
JIIOJICH;

OCO3HAHMsI OCTIEICTBUI U HENPHUATUS BPEIHBIX MPUBbIUEK (YIOTPEOIEHUS alIKOT0JIsl, HAPKOTUKOB, KYpEeHHUs);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKONW NESTEIbHOCTH, OOLIECTBEHHO I0JIE3HOM, TBOPYECKOM M APYrHMX BHIaX
NeSITENIbHOCTH;

YCTAHOBKH Ha aKTMBHOE Y4acTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMATbHOM HAapaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K NPaKTUUECKOMY M3YUEHHIO MPOQEeCcCHil pa3TMyHOro poja, B TOM YHCIIe HA OCHOBE IPUMEHEHHS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHJIMBHUIYaJbHOW TpaeKTOpuM 0Opa3oBaHus, Oyayuied mnpodeccud MU peanus3alii COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS:

HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOLICHUS K MPUPO/IE, KaK MICTOUHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHMMAaHHUA TJ100aIbHOTO XapaKTepa SKOJIOTMUYECKHUX MPOoOIeM, BIUSIHHUS IKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHME MPUPOTHON M COLIMATIBbHON
cpenpbl;

OCO3HaHHS HEOOXOIMMOCTH UCIOJIB30BaHUs JOCTHXKEHUN XUMHHU ISl pEIIEHUs] BOIPOCOB PaIlMOHATIBHOTO MPUPOIOIIOIb30BAHNS;

AKTUBHOTO HENpUATHS JACUCTBHM, NPUHOCIIINX Bpea OKPYXKAIOLIEH NpUPOAHOM cpene, yMEHHUs MPOTHO3UPOBATh HEOIAronpusTHbIE
HKOJIOTMYECKHE TTOCIEACTBUS MPEANPUHIMAEMbIX IEHCTBUI U MIPEIOTBpAILaTh UX;

HAJIMYMS PA3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, SKOJOTHUYECKOIN KyJIbTYpHhl, ONbITA JEATEIbHOCTH YKOJIOTUUYECKON HANpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B I103HABATEIbHOW, KOMMYHHUKATHMBHOW W COLIMAJIbHOW MpaKTHUKE, CIOCOOHOCTM M YMEHHSI aKTUBHO IPOTHUBOCTOSTH
uaeosioruu xemohoouwu;

11



7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

NOHMMAaHHA CeM(PUKN XUMUU KaK HayKd, OCO3HAHUs e€ posid B (POPMUPOBAHUU PALMOHATBHOTO HAYYHOT'O MBIIICHHS, CO3/IaHUH LIETOCTHOTO
MpeJICTaBIeHHUs] 00 OKpY’KaloleM MHUpPE KaK O €IWHCTBE MPUPOJbI U YelIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpoOieM
COXPAaHEHHUs IPUPOJIHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUU JUIsl COBPEMEHHOM IUBUIIM3AIMK: B €€ TYMaHHUCTUYECKON HANpaBIEHHOCTH M BAXXHOW pOJIU B
CO3JIaHMHM HOBOW 0a3bl MaTepUaNTbHON KyJIbTYPHI, PEHICHWH TIOOAIBHBIX NPOOJIEM YCTOWYMBOTO pAa3BUTHSA YEIIOBEUECTBA — CHIPbEBOIA,
SHEPreTHYECKOM, MHUIIEBOM M SKOJIOTMYECKON Oe30MacHOCTH, B Pa3BUTHH MEIULIMHBI, 00ECTIEYCHUH YCIOBHMM YCHEIIHOTO TpyJa U IKOJIOTMYECKU
KOM(DOPTHOI KU3HU KaXKIOT0 WieHa O0IIecTBa;

€CTECTBEHHO-HAYyYHOI TI'PAMOTHOCTU: TOHUMAaHMs CYLUIHOCTM METOJIOB I103HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh MOJy4yaeMble 3HAHUA Ul aHAIM3a U OOBSCHEHHUS SBICHUI OKPYKAIOIIEr0 MUPA U MPOUCXOASAIINX B HEM M3MEHEHUU, yMEHUsS JeNaTh
00OCHOBAHHBIC 3aKITIOYCHUSI HA OCHOBE HaYYHBIX (DAKTOB M IMEIOIIMXCSI JAHHBIX C LEJIBIO MOJIYYSHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIF30BAaTh XMMUYECKUE 3HAHUS AJIs PEeLIeHUs MPOoOIeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKON JESITENIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HEMPEpPHIBHOMY O00Opa30BaHUIO U CaMOOOpPa30BaHWIO, K aKTMBHOMY IMOJYYEHHIO HOBBIX 3HAaHWM MO XHMHUU B
COOTBETCTBHUH C )KU3HEHHBIMHU TOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMUHBIX cepax npodecCHOHaTbHON AesITeNIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS yUeOHOTO MpeMeTa «XUMHUs» Ha YPOBHE CpPEeIHEro 0011ero oopa3oBaHus BKIOYALOT:

3HAYMMbIe I (OPMHUPOBAHMUSI MHUPOBO33PEHUS] OOYJAIOUIUXCS MEXKIUCIUIUIMHAPHBIE (MEXIpEeaIMETHbIE) OOIeHayYHble TOHSTHS,
OTpa’karolllye LEeJIOCTHOCTh HAyYHOW KapTHUHBI MUpPA U ClIeNU(UKY METOIOB O3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO,
SHEprus, sIBICHNE, MPOIIECC, CUCTEMA, HAYUHBIN (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHNE,
HKCHEPUMEHT U JIpYTHe);

yHHMBEpcaJbHble ydeOHble JeHCTBUS  (TIO3HaBaTeNbHblE, KOMMYHHKAaTHUBHbIE, pEryIsSITHBHbIE), obOecrneuuBaronme (HopMHUpOBaHHE
(GYHKIIMOHATIBHON TPAMOTHOCTH U COLIMATIbHON KOMIETEHLIUU 00Y4atOLINXCS;

CIIOCOOHOCTh 00YYaroIIMXCS MCIOIb30BaTh OCBOEHHBIE MEXIUCLUUIIMHAPHBIE, MHPOBO33PEHUECKHE 3HAaHUS M YHHUBEpCalbHbIE Y4eOHBIE
JEMCTBYS B I03HABATEILHON U COLIMATIBbHON IIPAKTHKE.

MeTaHpeHMeTHBIe PE3YIBTATEI OTPAXKAIOT OBJIAJCHHUEC YHHBCPCAJIbHBIMU yqe6HBIMH IIO3HAaBaTCIbHBIMHY, KOMMYHUKATUBHBIMU U
PErYIIITUBHBIMU I[CﬁCTBHHMPI.

OBnaneHne YuuBeEpCaJdbHBIMHA y‘-lCﬁHbIMI/I NO3HABATEJbLHBIMH A€ CTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:
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CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBAThH MPOOIIEMyY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIpeNeNATh LEIH AEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHU UX JTOCTUXKEHUS, COOTHOCUTh PE3Y/bTaThl IEATEIBHOCTH C NOCTABICHHBIMU
LEJSIMY;

UCIOJIb30BaTh MIPU OCBOGHUM 3HAHMH NMPHUEMBI JIOTHYECKOIO MBILUIEHUS — BBIIENATh XapaKTepHbIe NMPU3HAKU MOHATUI M yCTaHABIUBATh MX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLINE MOHATHUS ISl OOBSCHEHUS OTICIBHBIX (DAKTOB U SBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIINM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXAECHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, I10 AaHAJOTWHU), BBIIBIATH 3aKOHOMEPHOCTM M IIPOTUBOpPEYHs B
paccMaTpUBaeMbIX ABICHUSX, (OPMYIUPOBATh BHIBO/IbI U 3aKIIOUEHMUS;

OPUMEHATh B TPOLIECCE ITO3HAHMSA, HCIONb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MPeoOpa3oOBHIBATh MO/IEIbHbIC
IPEJCTAaBICHU — XUMHUYECKUMH 3HAK (CHMBOJI) 3JI€MEHTa, XUMHuYecKas (opMysa, ypaBHEHHE XUMMUYECKOW PEaKLMU — IPU pEIIeHUH Y4eOHbIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS Ul BBIBICHUS XapaKTEPHBIX IMPU3HAKOB U3Yy4aeMbIX
BEIIECTB M XUMHUYECKUX PEaKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

(GopMyIupoOBaTh LEIU U 33Ja4d UCCIIEI0BAaHUS, UCIOJIb30BaTh IOCTABJIECHHBIE U CAMOCTOSITENBHO CHOPMYIHPOBAHHBIE BOIIPOCHI B KaueCTBE
MHCTPYMEHTA [IO3HAHUS U OCHOBBI 111 ()OPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMbIX CYX/ICHUII;

BJIa/IETh HAaBBIKAMHU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUUYECKUX IKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUS HAOIIOAaTh 3a
XOJZIOM TIpOLECcca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3yibTar, (HOpMYyIHMpOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIIEI0BAaHNUs, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW MCCIIEOBATENbCKOM W MPOEKTHOW JIeSTENbHOCTH, TPOSIBIATH CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHMsI MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B IIO3HAHMSL.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBAThCA B PA3IMYHBIX HCTOYHUKAX HH(pOpMaluu (HAydyHO-TONYJSpHAsl JHUTepaTypa XMMHMUYECKOTO COJEp)KAaHUS, CIPAaBOYHBIE
nocodusi, pecypcsl HTepHeTa), aHATM3UPOBaTh MHPOPMALIMIO Pa3IMYHBIX BUI0B U (HOPM IMpeJICTaBICHHS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTh
1 HEMPOTUBOPEUHUBOCTH;

(dbopMyIHpOBaThH 3alPOCHl U MPUMEHATh PA3IMUHble METOABI IPU MOUCKE U 0TOOpe MH(POPMALMU, HEOOXOIUMOM /IS BBINOJIHEHHS Y4eOHBIX
3aJ1a4 OIPEIEIIEHHOrO TUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIbHYIO OPMY IMpeIcTaBIeHUS HHPOpMAINK (CXeMbl, TpaQUKy, THarpaMMbl, TaOJUIbI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HaYYHBIH S3BIK B KaueCTBE CPE/CTBA MpU padoTe ¢ XUMUYECKOH MH(OpMaIuei: NIpUMEeHITh MEXIIpeaMeTHbIe (pu3ndeckue u
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIBI, (hOpMyIibl, a00OpeBHATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBnaneHne YHuBEpCaJbHBIMM KOMMYHUKATHUBHBIMHU JeHCTBUSAMM:
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3aJaBaTh BOINPOCHI IO CYIIECTBY O0OCYXJIaeMOil TeMbl B XOJ€ AHualora W/WiM TUCKYCCHM, BBICKA3bIBaTh HJeU, (OPMYIUPOBATH CBOU
MPEAJIONKEHUSI OTHOCUTENLHO BBIMIOJHEHUS MPEAJIOAKEHHOM 3a1a4H;

BBICTYIATh C MIPE3EHTAIMel pe3yIbTaTOB MO3HABATEILHOM e TEIbHOCTH, MOJTYYEHHBIX CAMOCTOSTENBHO WIIK COBMECTHO CO CBEPCTHUKAMHU MPU
BBITIOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MMPAKTUIECKON PabOTHI MO MCCIEAOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealn3allui y4eOHOTro MPOeKTa U
(GbopMyIpOBaTh BHIBOJBI M0 PE3yIbTaTaM MPOBEIEHHBIX UCCIECAOBAHUN MTyTEM COTIIACOBAHUS MO3UIIUHN B X0/1€ 00CYXKIeHUSI 1 OOMEHa MHEHUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

CaMOCTOATENIBHO IIAHUPOBATh U OCYIIECTBISATH CBOKO IIO3HABATEIIBHYIO JIEATEIBHOCTD, ONpeaeisasd €€ el U 3a4a4d, KOHTPOJIMPOBATh U I10
Mepe HeoOXOAMMOCTH KOPPEKTUPOBaTh MpeAjaraeMblii aJlfOPUTM JIEHCTBUHA NpH BBINOJHEHUHM YYEOHBIX M MCCIEIOBATENbCKUX 3aj]ady, BbIOMpPATh
Hanbosee 3 (HEeKTUBHBIN CIIOCO0 UX PEIICHUS C YUYETOM IMOIyYEHHUS HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKUX PEaAKIUsIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH ACSTEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTpaXkaroT:

c(OpMUPOBAHHOCTH IMPEACTABICHUN 0 XMMHUYECKON COCTaBIISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, POJIM XUMHUH B IIO3HAHUU SBJICHUI
IpUPOJIBI, B GOPMHUPOBAHUY MBIIIICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM ISl PEeLIeHUs TPAKTUYECKHUX 3a1ay
Y 3KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3JJOPOBBIO U IIPUPOJHOU CPELE;

BJIaJICHUE CHCTEMON XMMHUECKUX 3HAHWH, KOTOpas BKIIOYAeT: OCHOBOIOJAralollue MOHATHS (XUMHUYECKUH 3JIEMEHT, aToM, 3JEKTPOHHas
000J10YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCT, XUMUYECKas CBA3b, CTPYKTypHas Gopmyna (pa3BEpHyTass M COKpalEHHas),
MOJIb, MOJISIpDHAsE Macca, MOJIAPHBIA O00BEM, yriaepoJIHbIN CKeleT, (PyHKIMOHANbHAs TPYMNa, paukall, U30Mepus, U30MEpPbl, TOMOJIOTMUECKUI psij,
TOMOJIOTH, YTJIEBOAOPOABL, KUCIOPO U a30TCOAEPKAIINE COSAUHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS);
TEOPUHM M 3aKOHBl (Teopusi CTPOECHMs OpraHmdyeckux BemecTs A. M. byriepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMUH; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE IOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTH XMMHWYECKHUX SBJICHMM,
(aKTOJIOrMYECKUE CBEICHHUS O CBOWMCTBAX, COCTAaBE, MOJIYYEHHH M OE30M1aCHOM HCIIOJIb30BAaHMM BaXHEUIIMX OpPraHMYECKUX BEIECTB B OBITY U
MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTepHbIe MPU3HAKU MOHSATHH, yCTaHABIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIHNE
MTOHATHUS [TPU ONMCAHUM COCTaBAa, CTPOCHMS U NPEBPALLEHNN OPTraHUYECKUX COETMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIb30BATH XUMHUYECKYIO CHUMBOJHUKY JUI COCTAaBIICHHS MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpalIéHHON) (GOpMyJl OpraHMYECKHX BELIECTB M YpaBHEHUIN XMMUYECKUX pEaKlWi, U3rOTaBIMBATh MOJIEIN MOJEKYJ OPTraHWYECKUX BEIIECTB IS
WJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;
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c(OPMHPOBAHHOCTh YMEHUN YyCTAaHABIMBATh NPUHAIJICKHOCTh H3YYCHHBIX OpPraHWYECKHX BEIIECTB IO HX COCTaBYy U CTPOCHHUIO K
OIpeNIeIEHHOMY KJIacCy/TpyIie COeIUHEHUN (YIJIeBOJOPOJbl, KHUCIOPOA M a30TCOJAEPIKAIINE COEIMHEHMsI, BBICOKOMOJIEKYIISIPHbIE COEAMHEHUS),
JaBaTh UM Ha3BaHMs 10 cucreMarudeckoil HoMeHkinatype (IUPAC), a Takxke NpUBOAUTH TPUBUAIBHBIE HA3BAHUS OTIEJIbHBIX OPTaHUYECKUX BEIECTB
(3THIIEH, NpPOIWIIEH, aleTHIEH, STWIEHIJHMKOJb, INIMLEpUH, (QeHois, (GopMalblerui, aleTanbIeru]i, MypaBbUHAas KHUCIOTA, YKCYyCHas KHUCIOTA,
OJICMHOBAsI KMCIIOTA, CTEApUHOBAsI KUCIIOTA, TIII0K03a, (PpyKTO3a, KpaxMal, HEeJUTI0I03a, [INIUH);

Cc(OPMHPOBAHHOCTb YMEHUS ONPEEIATh BUIbl XUMUYECKOH CBS3M B OPraHUYECKUX COCIMHEHMSIX (OMHAPHBIE U KPaTHbIE);

c(OPMHPOBAHHOCTh YMEHHUS HPUMEHSTH IIOJIOKEHUS TEOPUU CTPOCHHUS OpraHudeckux BemectB A. M. ByrnepoBa s 0ObsicHeHUs
3aBHCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHsI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapakTepU30BaThb COCTaB, CTPOEHHUE, (PU3MUECKHE M XHMHUYECKHE CBOMCTBA THUIMYHBIX HpPEJCTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, dTaH, JTWICH, MPOMWJIEH, aleTwieH, OyraaueH-1,3, metunOyraauen-1,3, GeH30/1, METaHOI,
3TAHOJI, STWJIECHIJIMKOIb, TJUIEPUH, (EHOJ, alleTalbIerui, MypaBbUHas M YKCYCHAas KHUCIOTBI, IJIIOKO3a, KpaxMal, LeJUIl0JI03a, aMMHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHHMSIMH COOTBETCTBYIOIIMX XHUMHUYECKHMX PpEaKLHMi C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpPMYJI;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTEpPU30BaTb HCTOYHUKU YIJIEBOAOPOJHOTO ChIpbsi (HE(Th, NPUPOJAHBIM Ta3, Yrojb), CHOCOOBI HX
nepepadoTKU U MPaKTHUECKOe IPUMEHEHHE POIyKTOB epepaboTKy;

c(OPMHPOBAHHOCTh YMEHUN NMPOBOJUTH BBHIYMCICHUS IO XMMHYECKHM YpaBHEHHSIM (Macchl, 00bEéMa, KOJMYECTBA MCXOJHOTO BEIIECTBA U
IPOAYKTa peakuun o U3BECTHBIM Mmacce, 00BEMY, KOJINYECTBY OJTHOT'O u3 UCXOJIHBIX BEIIIECTB
WM NIPOJIYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHUH BiaJleTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/aX HAyYHOI'O IO3HAHMs, UCIOJIb3YEMbIX B XUMUU MIPH U3Y4EHUH
BEIIECTB M XMMHUYECKHX SIBICHUH (HaONroneHue, U3MEpEeHne, SKCIEPUMEHT, MOICITUPOBAHKE), UCTIONB30BATh CUCTEMHbBIC XMMUYECKHE 3HAHUS JUIS
IIPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

c(OpMHPOBAHHOCTh YMEHMM COONIOATh MpaBuja MOJb30BaHUS XUMHUYECKON MOCYI0M M 1a00paTOpHBIM 00OPYAOBAHHMEM, a TAKXKE MpaBUiIa
o0pallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIBITOB,;

c(OpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATh U BBINOJIHATh XUMUUYECKUN 3KCIIEPUMEHT (IIPEBpAILEHHs] OPraHUUECKUX BEIIECTB IPU HArpEeBaHUH,
MOJIyYeHHEe 3TUJIEHAa U M3Y4YEHUE €ro CBOMCTB, KaUeCTBEHHBIC PEaKIMM OpraHMYEeCKHX BEIIECTB, JeHATypalus OelKOB MpU HarpeBaHUH, LBETHHIE
peakuuu O€NKOB) B COOTBETCTBHM C MpaBUIaMH TEXHMKH O€30MacHOCTH IMpH OOpalleHWH C BEUIeCTBAaMHM U JIabDOpaTOpHBIM O0OpYyIOBaHHUEM,
NPEJCTABIATh PE3YAbTAThl XUMHUECKOTO JKCIEpUMEHTa B (hopMe 3alMCH ypaBHEHHUH COOTBETCTBYIOLIMX peakuuid M (OpMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTUYECKH aHAJIM3UPOBATh XHMHYECKYIO0 HH(OpMAIMIO, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeaCTBa
MaccoBoi uHpopmManuu, HTepHET U apyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOMIO/IATh MpaBUiIa HKOJOTHYECKU II€JIeCOO0Pa3HOTo MOBEIEHHUS B OBITY U TPYIOBOH JEATEIBHOCTH B LENAX
COXPAHEHHUS CBOETr0 3JI0POBbS U OKpPY)KAIOIIEH MPHUPOAHON Cpelbl, OCO3HABATh OMACHOCTh BO3IEMCTBHS Ha KHUBbIE OPraHU3MBbI OMpe/ETEHHbBIX
OpPraHUYecKUX BellecTB, MoHuMas cMbicha mokaszarens [1JIK, moscHATh Ha mpumepax cHnocoObl YMEHBIIEHUS M TNPEIOTBPAIIEHUS HX BPEIHOTrO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa;
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Ui 00yYarOIIKUXCsl ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMU 3/I0OPOBbSI: YMEHHUE NMPUMEHSTh 3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKHUX SIBICHUM;

JUIS CJIETBIX M CIa0OBHIAIIMX OOYYarOIIUXCS: YMEHHE HCIIONB30BaTh pelibe(HO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. Bpaitns ans 3anmucu
XUMHUYECKUX (POPMYIL.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPE/ICTABICHUI: O XUMUYECKOM COCTAaBIISIIOIICH €CTeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHUH B ITO3HAHUU SBJICHUI
IpUPOJIBI, B (POPMHUPOBAHUY MBIIIICHUS U KYJIbTYPHl IUYHOCTH, €€ (PYHKIMOHAIHLHON TPAMOTHOCTH, HEOOXOAMMOM [Tl peIIeHHs] PAKTHUECKUX 3a1a4
Y DKOJIOTUYECKU 0OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOIHON CPEIE;

BJIAJICHUE CHUCTEMOI XMMHYECKUX 3HAHUI, KOTOpas BKIOYACT: OCHOBOIOJIATAIOIIUE MOHATHS (XMMUYECKHUI JIEMEHT, aTOM, U30ToIl, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBINA 00BEM, BAIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKas
CBs3b (KOBAJIEGHTHAs, MOHHAsA, METa/NIMYecKas, BOJAOPOJHAs), KpUCTaNIMYECKass PEIETKA, TUIIbl XMMHUYECKUX DPEAKIHH, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, IIEKTPOIUTHYECKAsT AUCCOIUAINS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON pEakiuu, XUMHYECKOE PaBHOBECHE);
TEOPUHU M 3aKOHBI (TEOpUS JIEKTPOIUTHUECKON Iuccouuanuy, nepuoandyeckuit 3akod [{. . MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH
COXPAaHEHHUS U TMPEBPAILEHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHUS,
JIeKallrue B OCHOBE MIOHUMAaHUS IPHYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTHUECKHE CBEICHHS O CBOMCTBAX, COCTaBEe, MOIY4CHUH
1 6€30MaCHOM HCIIOIb30BAHUH BAKHEHIIINX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTUYECKOU NESTEIBHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABJISITh XapaKTEpHbIE MPU3HAKU MOHSATHH, YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE
TOHATHSA IIPU ONIMCAHUU HEOPTaHUYECKUX BELIECTB U UX MPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHUM MCMHOIb30BaTh XMMHUECKYIO CUMBOJIMKY JJIsi COCTaBJIE€HUs (OPMYJI BEIIECTB U YPaBHEHUN XMMHUYECKUX PEAKIIHi,
cucremarnyeckyro HoMmeHknatypy (IUPAC) u TpuBHnansHble Ha3BaHUS OTACIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbIN a3, YIIEKUCIIBIN Ta3, aMMHUaK,
raméHasi U3BeCThb, HeraléHas U3BeCTb, MUThEBAs COJA, TUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHHI OIpPENesITh BaJCHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB B COCAMHEHMIX Pa3IMYHOTO COCTaBa,
BUJ XUMHUYECKOW CBSI3U (KOBaJIEHTHasl, MOHHAs, METAJUIMYecKas, BOJOPOAHAs]) B COEAMHEHHUSAX, TUI KPUCTANIMYECKOW PEHmETKH KOHKPETHOTO
BelllecTBa (aATOMHas, MOJIEKYJIsIpHAsl, HOHHAs, METAJUTHUECKast ), XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COETMHEHUI;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPHUHAJIEKHOCTh HEOPraHMYECKHUX BEIIECTB MO MX COCTAaBY K ONpeAENEHHOMY Kiaccy/Tpyrie
COeMHEHMH (ITPOCThIE BEIECTBA — METAJUIBl M HEMETAJUIbI, OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHUHN PAaCKPBIBATh CMBICH TMepuoandeckoro 3akoHa [[. V1. MenneneeBa u 1eMOHCTPHPOBATh €r0 CUCTEMATH3HPYIOIIYIO,
OOBSICHUTENLHYIO M IPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHUE aTOMOB XHMHUYECKHX 3yieMeHTOB 1—4 mepuonoB [lepuommdeckoit
CHCTeMBI XMMUYecKuX dnemeHToB J[. 1. MeHnneneeBa, HCIOb3ys MOHATHS «S-, P-, d-DIIEKTPOHHBIE OPOUTANINY, «IHEPTETUYECKUE YPOBHIUY», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHYECKHMX 3JIEMEHTOB M UX COECIMHEHMU IO nepuojaM M rpynnam [lepmoandeckoil cucTeMbl XUMHYECKUX
anemeHToB 1. 1. Menneneera;
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c(OpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHNE TE€HETUYECKON CBSI3U MEXI1y HEOPraHMYECKUMHU BEIECTBAMH C TOMOIIbIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUECKHUX
peakuumii;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(PUIIUPOBATH XUMUUECKHE PEAKIIMH 10 PA3IUYHBIM MIPU3HAKAM (YUCILY U COCTaBY PEarupyrolux BEIIeCTB,
TerIoBoMY 3 (EKTy peakInuu, N3MEHEHUIO CTENIEHEH OKUCIICHHSI JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTaBJISATh YPAaBHEHHUS PEAKIMM PA3JIMYHBIX THIOB, MOJHBIE U COKpAIIEHHBIE ypaBHEHUS pEaKUUd HOHHOTO
0OMeHa, YUUTHIBAst YCIOBHS, IPU KOTOPBIX 3TH PEaKUi UIYT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH PEAKIUHU, MOATBEPKAAIONIME KAYeCTBEHHBIN COCTaB pAa3jMYHbIX HEOPraHWYECKUX BEUIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI PACKPHIBATh CYIIHOCTH OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO
OanmaHca 9TUX peaKluit;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTh CKOPOCTHM XHUMHUYECKOW pPEaKUUU OT PA3INYHBIX (aKTOPOB; XapaKTep CMEIICHHS
XMMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETo Bo3/eicTBus (mpuHiun Jle [larennbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XMMHYECKUE TPOLIECCHI, JIeKAIINE B OCHOBE MPOMBIIUICHHOTO TOJYYCHUsI CEPHON KHCIIOTHI,
aMMHaKa, a Takke chOPMUPOBAHHOCTH MPEACTABICHUHN 00 OOIMIMX HAYYHBIX MPUHIUIAX U SKOJOTUYECKUX MPpoOiieMax XUMUYECKOTO MTPOU3BOJICTBA;

Cq)OpMHpOBaHHOCTB yMCHI/Iﬁ MMPOBOAWUTL BBIYUCIICHHA C HCIIOJIB30BAHHUCM IIOHATHA «MacCCOBasg OOJIA BCIICCTBA B PACTBOPCH, 00BEMHBIX
OTHOIICHUH Ta30B MPU XMMHUYECKUX PEAKIMSIX, MacChl BEIIeCTBA UM 00BbEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe UIH 00BEMY OJTHOTO
M3 YJaCTBYIOIUX B pPCaKIMUH BCUICCTB, TCIIJIOBOI'O B(bq)eKTa pP€aku Ha OCHOBC 3aKOHOB COXPAaHCHUS MACChI BCIICCTB, MMPCBPALICHNA U COXPAHCHUA
SHEPruH;

c(OpPMHPOBAHHOCTh YMEHHI COOJIONATh MPaBHUiIa TOJIH30BAHUS XMMUYECKON MOCYONW | JIaOOpaTOPHBIM OOOpYIOBaHUEM, a TaKKe MpaBHIIa
oOpallleHusi C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSAMH IO BBIMTOJHEHUIO JTa00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh WM BBINOJHATh XUMHUYECKHM SKCIIEpUMEHT (pa3joKeHUEe MEepOoKCHIa BOJOpPOJAa B IMPUCYTCTBUU
KaTajau3aTopa, OINpeAelieHHe CpeAbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHHOTO WHIUKATOpA, BIMSHHUE PA3THYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU pC€akuuu, pCakiyuu MOHHOT'O 06MCHa, KauCCTBCHHBIC PCAKIIMU HaA Cy.]'II)(baT-, Kap6OHaT- " XJIOpUA-aHUOHbI, HA KATUOH aMMOHMUS, pCUHICHUEC
AKCIIEPUMEHTANBHBIX 3a7ad No Temam «Metamnel» u «HemeTannsl») B COOTBETCTBUHU C MpaBWJIAMU TEXHUKH O€30MacCHOCTH MpU OOpalleHuu C
BeUleCcTBaMM U J1aOOpaTOpPHBIM OOOpYIOBAaHUEM, IMPEACTABIATh pe3yibTaTbl XMMHUYECKOTO JKCIepUMEHTa B (QopMe 3amuch ypaBHEHHM
COOTBETCTBYIOIIUX peakluii U GOpMyTUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAJIM3UPOBATH XMMUYECKYI0 HMH(OpMAIMIO, MOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeicTBa
MaccoBOW KOMMYHHUKaIu, UHTEpHET U APYTrUx);

c(OPMHUPOBAHHOCTh YMEHHH COONIO/IATh MPaBHiIa AKOJOTHYECKH IIeTIeCO00pa3HOTO MOBENEHH B OBITY W TPYIOBOH NEATEIHHOCTH B IEISX
COXPAaHEHUS CBOETO 3/I0POBBS M OKpPYKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTH BO3JCHCTBUS HAa KHBBIE OPTaHU3MBI OMpeNeIEHHBIX
BellecTB, MoHKMMas cMmbica mokazatens [1JIK, moscHATh Ha mpuMepax crnocoObl YMEHBUIECHHS] U MPEIOTBPALLEHUS WX BPEIHOTO BO3JIEHCTBUS Ha
OpraHH3M YeJIOBEKa;

JJISL 06yqa}01m/1xcs[ C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 310POBBA: YMCHUC NMPHUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAaX IMO3HAHHA
BEIIECTB U XUMUYECKHX SIBJICHMUIA;
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JUIS CJETBIX M CIa0OBHIAIIMX OOYYalOIIUXCS: YMEHHE MCIIONB30BaTh pelibe(HO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. Bpaiins ans 3amucu
XUMHUYECKUX (POPMYIL.
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PEAJIM3ALINA BOCIIUTATEJBHOI'O IOTEHIIUAJIA HA YPOKAX XUMHU NTPEAITIOJIATAET CJIEAYIOLIEE:

- YCTAHOBJICHUC NOBCPUTCIIBHBIX OTHOIIEHU MCKAY YUUTCIIEM U CTO YUCHUKAMH, CHOC06CTBYIOH_II/IX MMO3UTHUBHOMY BOCHPHUATUIO YHAILITUMUCA
TpeOOBaHUN | TPOCHO yUWTENs, MPUBJICUECHUIO WX BHUMAHUA K OOCYXJaeMol Ha ypoke HWH(OpMaIuu, aKTHBU3AIMH WX I03HABATEIHHOM
JIeSITEIbHOCTH;

- MOOYXKJIEHUE IIKOJbHUKOB COOJIOJIaTh Ha YPOKE OOIICHPHHATHIC HOPMBI MOBEACHHS, MpaBHia OOLIEHUS CO CTAPIIMMHU (YUUTEISIMH) U
CBEpCTHUKAMH (IIKOJIbHUKAMH ), IPUHIHIIBI Y4eOHOH TUCIMIUIMHBI U CAMOOPTaHU3AIHH;

- IPUBJICYCHUE BHUMAHUS IIKOJIHPHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax SBJICHUM, OpraHU3alvs UX paOdoThHI ¢ MOJIy4aeMOi Ha
YpOKE COIMAJIbHO 3HAYMMOW MH(POpPMALIMEeH — MHUIIMMPOBAHKUE €€ OOCYK/ICHHUS, BBICKa3bIBAHUS YUAIIMMHUCS CBOET'0 MHEHHS IO €€ TIOBOJTY, BRIPAOOTKHU
CBOEI'0 K HEll OTHOIIICHUS;

- UCTIOJIb30BaHUE BOCIIUTATEIBHBIX BOZMOXKHOCTEH CoJiepKaHusl yueOHOro mpeaMeTa 4epe3 IEeMOHCTPAIUIO IETSM IPUMEPOB OTBETCTBEHHOTO,
IPa)XTaHCKOTO TIOBEICHUS, TPOSBICHUS YCIIOBEKOIIOOUS U JTOOPOCEPACUYHOCTH, Yepe3 MOI00pP COOTBETCTBYIOIIMX TCKCTOB JUISl UTCHHS, 3a1a4 JJIs
pelieHus, TpoOIeMHBIX CUTYalui A7l OOCYXKICHHS B KJ1acce;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl ydaluxcs: MHTEUIEKTYaIbHBIX UTP, CTUMYJIUPYIOMIUX ITO3HABATEIBHYIO MOTHBAIIHIO
IIKOJIbHUKOB; TUCKYCCHUM, KOTOPBIE JAIOT yYallUMCs BO3MOXXKHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JMAJIOra; TPYIIOBOM paboOThl WM
paboTHI B TIapax, KOTOPBIE y9aT NIKOJEHUKOB KOMaHIHOW paboTe U B3aMMOJCHCTBHIO C IPYTHMH JIETHMU;

- BKJIIOYEHUE B YPOK HWIPOBBIX IMPOLEAYP, KOTOpbIE MOMOTarT NOAAEPKATh MOTHUBALMIO JIeT€ K MOJYYEHHMIO 3HAHUW, HAJIaKUBAHHIO
MMO3UTUBHBIX MEXIMYHOCTHBIX OTHOIICHUM B KJIacCe, IOMOTAI0T YCTAaHOBIICHUIO 100pOKeIaTeIbHON aTMOC(Ephl BO BpeMs YPOKa;

- opranuzanus medcTBa MOTUBUPOBAHHBIX U SPYAUPOBAHHBIX YUYAIIMXCS HAJl UX HEYCHEBAIOIIMMH OJHOKJIACCHUKAMHU, JAIOIIETO IKOJIbHUKAM
COIINAJIBHO 3HAYUMBIN OMBIT COTPYAHUYCCTBA U B3aWMHOU IIOMOIIH,

- UIHULMUPOBAHUE U MOAJAEPHKKA UCCIIENOBATENBCKON NEATENBHOCTH IKOJBHUKOB B PaMKax peali3alid UMU UHIAUBUIYAIbHBIX U IPYIIIOBBIX
HCCICA0BATCIIBCKUX IMPOCKTOB, YTO JACT HIKOJIbBHHUKAM BO3MOXXHOCTH HpI/IO6p€CTI/I HaBBbIK CaMOCTOSATCIIBHOI'O PCIICHHA TCOpCTH‘IGCKOﬁ HpO6J’IeMI)I,
HAaBBIK TeHEPUPOBaHUS U O0GOPMIICHHS] COOCTBEHHBIX HJIEH, HABBIK YBaKUTEIHHOTO OTHOIIEHUS K YYXUM HAesIM, 0hOpMIECHHBIM B paboTax Ipyrux
uccienoBaresneil, HaBbIK MyOJIMYHOTO BBICTYIUICHHUS MIEpel ayIMTOpUEl, apryMEHTUPOBAaHUS U OTCTaUBaHUs CBOEH TOUKU 3PEHUS.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

n/a

HaumeHnoBanue pa3nenos u Tem
MIPOrpaMMbl

KonuuectBo uacoB

Bcero

KoHTtposbHbIE
paboThl

IIpakTrueckue
paboThI

OnektpoHHbIe (IU(POBHIE) 00pa3oBaTEILHBIC PECYPCHI

Paszgea 1. Teopernuec

KHE€ OCHOBbBI opraﬂnquKoﬁ XHUMHUH

IIpenmer oprannueckoit xumun. Teopus

bubmnorexa IJOK https://m.edsoo.ru
POII 10 kmacc
https://resh.edu.ru/subject/29/10/

1.1|{cTpoeHHs OPraHUYECKUX COSTUHECHUN A. 3 MOIII 10 xrace
M. byreposa https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
sson,video&subject program ids=31937268,35909478
‘I/ITOFO 10 paszeny H 3 H
‘ Pa3znea 2. YriieBoaopoanbl
‘2.1”HpeILCJII)HBI€ YTII€BOJOPOABI — aJKAHbI H 2 H H ‘
. bu6mmoreka [{OK https://m.edsoo.ru
HenpenenbHbie yrieBoaopoOIbl: aJKeHbI, : )
2.2 ATKA/HHBL, ATKVHBI 5 1 POIII 10 knacc https://resh.edu.ru/subject/29/10/
MDIII 10 xmacce
‘2'3”APOM3T“%CKHG YTJICBOMOPOBI H 2 H H ‘ https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
24 [TpupoHbIC HCTOYHHUKH YTIICBOIOPOIOB U 3 1 sson,video&subject_program_ids=31937268,35909478
" |lux mepepaboTka
‘I/IToro 10 pa3jeiy H 12 H

Pasnen 3. Kuciopoacoaep:xamnue oprannyecKue coenHeHust

‘3.1”CHI/IpTLI. denon H 3 H H ‘BI/I6J'II/IOT6K8. LIOK https://m.edso0.ru
3 o|[Aberu. KapGorosbie ot , . POII 10 knacc https://resh.edu.ru/subject/29/10/
|| Cnoxubie a3dupbl M3II 10 Kjaacc _ )
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video le
3.3||YraeBomsl 3 1 sson,video&subject program ids=31937268,35909478
‘I/ITOFO 10 pa3eny H 13 H

Pa3znen 4. A3oTcoaeprkaiye OpraHuyecKkue coeIuHeHus

20



https://m.edsoo.ru/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://m.edsoo.ru/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://m.edsoo.ru/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

KomnuecTso yacos ‘
No HanmenoBanue pa3zienoB u TemMm
1/ NPOTPAMMBL Beero KOHTpOJIBHBIe HpaKTI/II‘IeCKI/Ie 3HeKTpOHHBIe (L[I/I(i)pOBbIe) 06pa30BaTeHBHBIe PECYPCHI
paboThI paboThI
bubmnorexa I{OK https://m.edsoo.ru
POIII 10 xnacc https://resh.edu.ru/subject/29/10/
4.1||Amunbsl. AMUHOKHACIOTEL. benku 3 MOII 10 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video le
sson,video&subject program_ids=31937268,35909478
‘I/ITOFO [0 pasneiny H 3 H

Paznen 5. BeicokoMoJieKyJIsIDHBIE COCIMHEHUS

bubmmoreka [{OK https://m.edsoo.ru
PDIII 10 xmacc https://resh.edu.ru/subject/29/10/
5.1|ITnactmaccel. Kayuyku. Bonokna 2 MDOIII 10 kiace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_le
sson,video&subject_program_ids=31937268,35909478
‘I/ITOFO 10 pasjeny H 2 H
OBILIEE KOJIMYECTBO YACOB I1O 33 2 5
I[TPOI'PAMME
11 KJIACC
N KomnuecTBo yacos
. /;1 HaumeHnoBanwue pa3fenoB u TeM MPOrpaMMbl B Konrponshsle | [TpakTndeckne DnekTpoHHbIe (UG POBHIE) 00pa30BATENBHBIE PECYPCHI
cero paboTsl paboTsl
Pa3nen 1. Teopernueckue 0OCHOBbI XUMHUM
bubnmrorexa I{TOK https://m.edsoo.ru
Ctpoenue atomMoB. [leprouyueckuii 3aK0H U PBII 11 xiacc https://resh.edu.ru/subject/29/11/
1.1||[Teproauueckasi cucTeMa XUMUYECKUX 3 MBI 11 xnacc
snementoB JI. 1. Menneneena https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
lesson,video&subject _program_ids=31937268,35909478
| 1.2 HCTpoeHHe BemecTBa. MHorooOpasue H 4 H H HBHGHHOTeKa LIOK https://m.edsoo.ru |
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https://m.edsoo.ru/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://m.edsoo.ru/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://m.edsoo.ru/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://m.edsoo.ru/

N ‘ KomuecTBo yacos ‘
I /;1 HaumeHnoBanue pa3zienioB U TeM IpOrpaMMbl B KonTponsnsie | [IpakTnueckue DnekTpoHHbIe (IUPPOBBIE) 00PA30BATEIBHBIE PECYPCHI
cero paboThI paboThI
| |Bemects (| [ [POLL 11 knace https://resh.edu.ru/subject/29/11/
MOSIII 11 kmace
1.3 | XuMHdeCKHe peaKiui 6 1 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
lesson,video&subject program ids=31937268,35909478
|I/IT0ro 10 pa3aeny H 13 “ H “
| Pa3nen 2. Heoprannueckasi xXumust
bubnmorexa LTOK https://m.edsoo.ru
POIII 11 knacc https://resh.edu.ru/subject/29/11/
2.1 |[MeTaiuisl 6 1 MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
lesson,video&subject program ids=31937268,35909478
| 2.2 HHeMeTaJIJIH H 9 H 1 H 1 ‘BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru
POIII 11 xnacc https://resh.edu.ru/subject/29/11/
23 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX 2 MOII 11 knace
* |BerrecTn https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video
11T
lesson,video&subject program ids=31937268,35909478
|I/ITOro 10 pasjerny H 17 H H H
| Pasznen 3. Xumus u :Ku3HbL
bubGnuoreka IIOK https://m.edsoo.ru
POIII 11 knacc https://resh.edu.ru/subject/29/11/
3.1 |[Xumus u KU3Hb 3 MDIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video
lesson,video&subject program ids=31937268,35909478
|I/IT0ro 10 paszeny H 3 H
OBIIEE KOJIMYECTBO YACOB I10 33 2 3
[TPOTPAMME
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https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://m.edsoo.ru/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://m.edsoo.ru/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://m.edsoo.ru/
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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