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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo XuMHUH Ha ypOBHE CpeHEro 001iero oopa3oBanus pa3padboTana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-
@3 «O6 obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHWN K pe3yiabTaTaM OCBOCHHS (enepaabHONH 00pa3oBaTeIbHONH MPOrpaMMBbI
cpennero obmero o6pazoanus (POIT COO), mpeacrasnennsix B denepanbHOM rocyaapcTBeHHOM oOpaszoBaTenbHoM cTanaapre COO, c
yuétom KoHuenmum mnpenogaBaHus Y4eOHOTO mpeaMeTa «XuMHUs» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoir ®expepanuw,
peanu3yoIMX OCHOBHBIE 00pa3oBaTENbHBIE NPOTPAaMMBbI, ¥ OCHOBHBIX MOJIOKeHHH «CTpaterun pa3BuTHs BocmHuTaHUs B Poccuiickoii
®epnepanun Ha iepuoa 10 2025 rogay» (Pacnopsixenue [IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJAXOZ0B K pa3pabOTKE MPOrpamMMbl N0 XWMHUH, K OIPEAEICHUI0 OOmel cTpaTeruu OOy4eHHs, BOCIMTAHHS W Pa3BHTHUS
00y4Jarommxcsi cpecTBaMu ydeoHoro npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTAaBUIIM KOHIIETITYAJIbHBIC MOJIOKEHUS
OI'OC COO o B3aMMO0OYCIOBIEHHOCTH LI€JIEH, COAepKaHUsI, PE3YIbTATOB 00yUEHUs U TPeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHKE, TMOTY4aeMO€ BBITYCKHUKAMH 00IIe00pa30BaTeIbHOW OpraHMU3aliy, SBISETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBanHOCTH. OHO CIY)KHT 3aBEpIIAIONIMM STAllOM pealn3alliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITFOUEBBIX IEHHOCTEH,
MPUCYIINX IETOCTHOH CHUCTEME XHUMHUYECKOTO O0pa3oBaHMs. OTH IIEHHOCTH KacaloTCsl TO3HAHWS 3aKOHOB MPHUPOIBI, (HOPMUPOBAHHS
MUPOBO33PEHUS U O0MIEH KyJbTyphl YEIOBEKa, a TAKXKE IKOJOTHISCKH 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M TIPUPOIHON Cpeje.
Peanusyercs xumuueckoe oOpazoBaHue 00yJaromUXcsl Ha YpOBHE CpeIHEro o0Iiero o0pa3oBaHus CpeACcTBaMU yIeOHOTO TpeIMeTa « XUMHUSD,
CoJiepKaHNne W MOCTPOSHHE KOTOPOTO OMpeeNieHbl B MPOrpaMMe MO XUMHH C YIETOM CIEU(PHUKN HAYKH XUMHUH, € 3HAUYCeHUS B MMO3HAHHUU
MPUPOJBI U B MaTEpUaTIbHOM KU3HU OOIIECTBa, a TAaKXKe ¢ y4ETOM OOIIMX LIeJiel U MPHUHLIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeniHero oormero oopa3zoBanus B Poccuiickoit denepanum.

XUMHUS Kak DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0oco0yi0 pojb B COBPEMEHHOM IMBWIM3ALMM, B CO3JaHUM HOBOW 0a3bl
MaTepuaabHOM KyabTypbl. OHa BHOCHT CBOHM BKJaJ B (OPMUPOBAHHE PALMOHAIHLHOTO HAYYHOT'O MBILIUICHHS, B CO3JAHHUE IIEJIOCTHOTO
npescTaBieHuss 00 OKpYXKaloleM MHpEe Kak O €IUHCTBE MPUPOJBI U YeJIOBEKa, KOTopoe (opMHpyeTcs B XMMHUU Ha OCHOBE NMOHHUMAaHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXKAIOUIETO MHpa, OCO3HAHMSI B3aHMMOCBA3M MEXKAY CTPOCHHEM BEIIEeCTB, MX CBOMCTBAMU M BO3MOYKHBIMHU
o0JacTsIMH MPUMEHEHHUS.

TecHO B3aUMOJICHCTBYS C APYTUMHU €CTECTBEHHBIMU HAyKaMH, XUMHUSI CTalla HEOThEMJIEMON YacThbl0 MUPOBOM KYJIbTYpPbI, HEOOXOMMbIM
YCIIOBUEM YCHEIIHOTO TpyJa W >KHU3HHM Kaxaoro wieHa obmectBa. CoBpeMeHHas XMMHs Kak Hayka co3uaTeibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa HA pellleHue TI00aIbHBIX MPOOIEM YCTOMYUBOTO Pa3BUTHS UEIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MHUIIEBOMH,
9KOJIOTMYECKO 06€30MacHOCTH U OXPaHbI 3J0POBBSL.

B cootBercTBUU ¢ OOMmIMMHU LETSIMU U MIPUHIIMIIAMU CpeTHEro olmiero obpazoBanus cojepxkanue npeamera «Xumus» (10—11 xmaccsl,
0a30BBId YPOBEHb M3YyU€HUS) OPUEHTHPOBAHO MPEHMYIIECTBEHHO HA OOMIEKYIbTYPHYIO MOJITOTOBKY O0Oydarolmuxcsi, HEOOXOIUMYI0 UM s
BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B )KU3Hb COLIMYMa, MPOJOKEHHS 00pa30BaHMs B pa3InYHbIX 001aCTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuMu npeaMeTa «XuMusy SBISIOTCA 0a30Bble Kypehl — «Opranndeckas xuMus» U «OOmias U HeopraHuyeckas XUMHUS»,
OCHOBHBIM KOMIIOHEHTOM COJIEp>)KaHUSI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HayKHM: CHUCT€Ma 3HAHMM MO HEOpraHMYecKko Xumuu (c



BKJIIOYCHHUEM 3HAaHUM M3 OO0mIell XUMHUHM) U OpraHudeckoil xumuu. POpMHpPOBAHWE MAHHOW CHUCTEMBI 3HAHWN NPU U3YYCHHUH IpEIMeTa
o0ecrieynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCEI0 MHOTO00pa3ns BEIIECTB HA OCHOBE OOILIMX MOHATHIA, 3aKOHOB ¥ TEOPHIl XUMHUU.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckass XuMus» U «OOIas u HeopraHuyeckas XUMHUs» cPOpMUpPOBaHA B IporpamMMme 1O
XMMUHU Ha OCHOBE CHCTEMHOTO ITOIX0/1a K U3Y4EHHUI0 y91eOHOTo MaTeprasia 1 00ycIOBIeHa HCTOPHYECKH 000CHOBAHHBIM Pa3BUTHEM 3HAHUHN HA
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMMM BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKON TEOpUHU
CTPOEHHUSl OpPraHMYECKHUX COEIMHEHUH, a TaKK€ Ha YPOBHE CTEPEOXMMMUECKUX U 3JIEKTPOHHBIX MPEICTABIECHUNH O CTPOECHUU BELIECTB.
CaeneHust 00 U3y4aeMbIX B Kypce BEIIECTBAX JAOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JI0 CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHUN. B
Kypce OpraHM4ecKOd XHMHUU TOJy4yaroT pa3BUTHE CHOPMHUpPOBAHHbIE Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs MEpPBOHAYAIbHbBIE
MPEJICTaBICHUSI O XUMHYECKOW CBS3U, KJIACCU(UKALMOHHBIX IPHU3HAKAaX BEIECTB, 3aBUCHUMOCTH CBOMCTB BEILECTB OT HMX CTPOEHUS, O
XUMHYECKON PEaKIUU.

ITox HOBBIM yriioM 3peHus B mpeamere «XHUMHsS» 0a30BOr0 ypOBHS paccMaTpHUBAaeTCs M3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsl TEOPETUYECKUN MaTepuan U (HaKTOJOrMUecKHe CBEJEHHs O BELIeCTBaX M XUMHUYecKoil peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0masi 1 HeopraHuyeckas XHMHUsS» OOYyJaroIIMMCS TPEAOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYEHHE IEPUOJUYECKOr0 3aKOHa C
00IIeTeOPETHUECKIX U METOI0JIOTHYECKUX TTO3HUITNH, TITy0XKe MOHATh HCTOPUIECKOE N3MEHEeHHE (PYHKITUI ATOTO 3aKOHA — OT 0000Iaromen 10
0OBSACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMH O BaKHEMIIMX BEIECTBAX, MX COCTaBe, CTPOEHHH, CBOMCTBAX M NPUMEHEHHH, a TaKXK€ O XUMHUYECKHX
peakuusax, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHMs AONOJHAETCS B Kypcax 10 m 11 kimaccoB aiieMeHTaMu COAep KaHUs, UMEIOIAMUA
KyJbTYpPOJIOTUYECKUH W NPUKIAJHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHMIO B3aUMOCBS3M XMMHMU C JPYTUMH HayKamH,
pacKkpeIBalOT €€ pojib B IO3HABATENBHOM M NPAKTHUUECKOW AEATENBHOCTU YEIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXEHMS K IpoOILEcCy
TBOpPYECTBA B 00JIACTU TEOPUU U NPAKTUYECKUX MPUI0KEHUN XUMUH, TIOMOT'al0T BBIITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U JIUYHOCTHO
3HaYMMBbIX IPOOJIEMax, CBA3aHHBIX C XUMHUEH, KDUTUYECKH OCMBICIUBATh UH(MOPMALMIO U TPUMEHATh €€ Ul MONOJIHEHUs 3HaHUH, peleHUs
MHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEHTAIIBHBIX MCCIIEI0BAaTEeNIbCKUX 3a/1a4. B niesnom conepxkanue yueOHOro npeaMera «XuMus» JaHHOTO YPOBHS
U3y4YeHHs] OPUEHTHPOBAHO HAa (OPMUPOBAHUE y OOYYAOLIMXCS MUPOBO33PEHUYECKONM OCHOBBI J1JIs1 HOHUMaHUS PUIOCOPCKUX UIEH, TAKUX KakK:
MaTepUaIbHOE E€IMHCTBO HEOPraHMYECKOr0 M OPraHUYECKOI0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB MX COCTAaBOM M CTPOECHHUEM,
[I03HABAEMOCTb IPUPOAHBIX SBJICHUH MyTEéM SKCIIEPUMEHTa M PELICHUs NPOTUBOPEYUH MEXKAy HOBBIMU (PAKTaMU M TEOPETUYECKUMHU
IPENOChIKAMH, OCO3HAHUE POJIM XMMUHU B PELICHUH SKOJIOTMYECKUX MpoOseM, a Takxke MpodiieM cOepeXeHUsl SHEPreTUUYECKUX PecypcoB,
CBIPBS, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEPHUAJIOB.

B mane pemieHus 3aay BOCHUTAHUS, Pa3BUTHS U COLMAIM3ALMU OOYYAIOIIMXCS NMPHUHATHIE MPOrpaMMOM MO XUMHM IOJAXOAbI K
OIPENICIEHUIO COJIEP)KaHUS M IOCTPOCHUs NIpeaMeTa IpelycMaTpUBalOT (OPMHUPOBAHHE YHHBEPCAIbHBIX YU4E€OHBIX ACHCTBUM, MMEIOIIHX
6a30Bo€ 3HAUEHHE JJIs1 PA3TUYHBIX BUIOB JESITEIBHOCTH: PEIICHUs MpooieM, MOUCKa, aHanu3a U 00paboTku MHPOPMAIUH, HEOOXOAUMBIX IS
NpUOOPETEHUS OMbITA MPAKTUYECKON U HCCIIEeI0BATENbCKON AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMHUH.

B npaktuke npenojaBaHus XMMHUHM KaK HAa YpOBHE OCHOBHOTO 0o01ero oOopa3oBaHusi, Tak U Ha YPOBHE CpEAHEro oodmero oopa3soBaHus,
IIPU ONPEIEIIEHUN COJEPKATEIBHON XapaKTEPUCTUKU LIeJIel U3Y4YEeHHUs ITpeIMEeTa HalpaBJICHUEM NEPBOCTENEHHON 3HAYMMOCTH TPaJHuIUOHHO
npu3HaETCcst GOPMHUPOBAHNE OCHOB XMMHMUYECKON HAYKH Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JIeITEIbHOCTH YeJIOBEKa U



KaK OJHOI'O M3 KOMIIOHEHTOB MMPOBOH KyJabTyphl. C METOAMUYECKON TOUKH 3pEHUS TAaKOHM MOAXOJ K OIPEICIICHUIO LeJel U3y4eHMsl ITpeIMeTa
SIBJISIETCS BIIOJIHE ONPaB/IaHHBIM.

CornacHO JaHHOW TOYKE 3peHUs IJIaBHBIMU LEISIMU U3Y4YEHHUS IpeaMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBasitoTCs:

e (opMUpOBaHHE CHCTEMBbl XMMHUYCCKHX 3HAHWH KaK Ba)KHEHINIEH COCTaBISIOMIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE
KOTOPOHl JIeXkaT KJIIOUeBble NOHATUSA, (QyHIaMEHTAIbHBIE 3aKOHBl U TEOPUU XMMUH, OCBOCHUE S3bIKA HAYKHU, YCBOCHHE M INOHUMAaHUE
CYILIHOCTHU JJOCTYIHBIX 000011I€eHNI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS,;

e (dopMupOBaHHE W PA3BUTHE TNPEACTABICHUI O HAYYHBIX METOJAX MO3HAHMS BEIIECTB M XMMHUYECKHX pPEaKIUil, HEOOXOAUMBIX IS
MPUOOpPETEHUsI YMEHUN OPUEHTHPOBATHCSI B MUPE BELECTB U XMMHUECKUX SBJICHUN, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKONW U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HaONIOJIEHUEM U OOBICHEHHEM XHMHUYECKOTO JKCIEPUMEHTA,
cOOJTI0/IEHUEM MPABIIT 0€30TTACHOTO OOpaIIeHUs C BEIIECTBAMHU.

Hapsiny ¢ stuM, coxaepkareibHas XapakTepuUCTHMKa LieJell M 3aady M3ydeHHus IpeaMera B MpPOrpaMMe 0 XHMHUU YTOYHEHAa HU
CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B CHUCTEME CpeAHEro odiero oopasopanus. CeroHs B MpenolaBaHui XUMUU B
OonbIIel cTerneHu OTHAETCS MPEANOYTEeHUE MPAKTHUYECKOW KOMIIOHEHTE coJepaHusi OOydeHus, OPHUEHTUPOBAHHOM Ha MOJIrOTOBKY
BBIITYCKHUKA 00111e00pa30BaTeIbHON OpraHu3aIliy, BIaICIONIero He HabopoM 3HAHUH, a QYHKIIMOHATLHON TPaMOTHOCTBIO, TO €CTh CIIOCO0aMu
Y YMEHUSMHU aKTUBHOTO MOJyYEHHs 3HAaHUHM U MPUMEHEHUSI UX B pealbHOM KU3HU JUTs pEIIeHUs] TPAKTUUECKUX 3aay.

B cBsA3M ¢ 3TUM NIpH U3ydeHUH MpeaMeTa «XUMUsS» JOMUHHUPYIOLIee 3HaUeHnEe IPUOOPETa0T TaKUe LEeJIN U 3a/1a4H, Kak:

ajanTanus OOy4yarolMXCsl K YCIOBMSM JUHAMHMYHO DPAa3BHBAIOILErOCs MHUpa, (GOPMHUPOBAHUE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH,
TOTOBOM K CaM000pa30BaHMIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO IPAMOTHBIX PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalU X,
CBSI3aHHBIX C BELICCTBAMH U UX IPUMEHCHHEM;

(bopmupoBaHue y 00y4yaromuxcs KIIOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMMI), MIMEIOIUX YHUBEPCAIbHOE 3HAUCHHE JUISl PA3JIMYHBIX
BUJIOB JICATEIBHOCTH: pELIeHHUs. MpoOsieM, IMOMCKa, aHaiuW3a W 00paboTKH HHPOpPMALMHU, HEOOXOAMMBIX M HPUOOPETEHUs OIbITA
NEATeNbHOCTH, KOTOpas 3aHUMAeT BaXHOE MECTO B IO3HAHUMM XMMMH, a TAKXKe JUIsl OLEHKM C IO3MLMH 3KOJOrMyYeckod Oe30macHOCTH
XapakTepa BJIMSHHS BEIECTB U XUMUYECKHUX IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE [103HABATEIbHBIX HUHTEPECOB, NHTEIIEKTYaIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00Yy4aroUXCsl: CHOCOOHOCTH CaMOCTOSATENIBHO
npuoOpeTaTh HOBbIE 3HAHUSA IO XMMHUU B COOTBETCTBHM C KM3HEHHBIMH NOTPEOHOCTSIMH, MCIOJIb30BAaTh COBPEMEHHBbIE MH(OPMALMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA U aHajIM3a y4eOHOM U HaydHO-TIONYJIIPHONW HHPOPMALUU XUMHUYECKOTO COJIePKAHHUS;

dbopmMupoBaHUEe M pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLMATUBHOIO W JIOTUYECKOTO MBIIUIEHUS, HaOII0NaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HE00XOAUMBI, B YACTHOCTH, IIPU MJIAHUPOBAHUH U IPOBEAECHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHUE y 00yJaroUIuxcsl yOeKIEHHOCTH B T'yMaHHCTUYECKON HANpaBIEHHOCTH XUMHHM, €€ BaXXHOW POJIM B PELICHUM TNIOOAIBbHBIX
po6JieM palMOHAIBHOTO MPUPOJONOIB30BAHUS, TOTIOIHEHUS YHEPTETUUECKUX PECYPCOB M COXPAHEHHUs MPUPOJIHOTO PaBHOBECHUS, OCO3HAHMS
HE00X0AMMOCTH OEpPEKHOTO OTHOIICHHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHS ONbITA UCTIOIb30BAaHUS MOJTYUYECHHBIX 3HAHUN
JUI IPUHATHUS TPAMOTHBIX PELICHUN B CUTYalUsX, CBA3aHHBIX C XMMUYECKUMH SBJICHUSAMU.



B yuebHOM miaHe cpemHero oOmiero oOpa3oBaHUs HpeAMET «XUMHs» 0a30BOT0 YpOBHS BXOJUT B COCTaB MPEAMETHOH OOJIacTH
«ECTGCTBCHHO-Hay‘-IHBIe NpeaAMCTLD).

OOmiee ynciI0 9acoB, OTBEAEHHBIX IS M3yYCHUSI XUMHUH, Ha 0a30BOM YPOBHE CPEIHEr0 OOIIero oOpa3oBaHus, COCTABIsET 68 4acoB: B
10 xiacce — 34 gaca (1 yac B Henenio), B 11 kimacce — 34 yaca (1 yac B Hezielnto).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHUU

[Ipenmer opraHmyeckoil XUMHUHU: €€ BO3SHMKHOBEHHE, PAa3BUTHE M 3HAYEHHWE B MOJYYCHUM HOBBIX BEIIECTB M MaTepuaioB. Teopus
CTPOCHHS OpraHmyeckux coenuHenwii A. M. bytnepoBa, e€ ocHoBHbIe moJjokeHHs. CTPYyKTypHBIE (DOPMYIBI OPraHMYECKHX BEIIECTB.
['omonorus, nzomepusa. XumMuyeckasi CBsi3b B OpPraHMYE€CKUX COEAMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o kiaccudukaly opraHUYecKux BeulecTB. HoMmeHkiaTypa OpraHmdeckux COeAWHEHHH (cucreMatudeckas) u
TPUBHAJIbHBIC HA3BaHUS BAKHENIINX MPEICTABUTEIECH KIACCOB OPraHUYECKUX BEIIECTB.

DKClepUMEHTAIbHBIE METObl M3YyUeHHUS BEIIECTB W UX MpEBpallleHUil: O3HaKOMJIEHHE C OO0pa3llaMH OPraHW4ecKHX BELIECTB U
MaTepuajaMi Ha UX OCHOBE, MOJEIMPOBAHHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJCHHE M ONMKMCAHHE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHuu (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psil. MeTaH M 3TaH — NPOCTEHIINe MPECTABUTENN aJKaHOB: (PU3HUECKHUEe U XUMUYECKHE
CBOMCTBa (peaKkuy 3aMeIlIeHUs U TOPEHNUs), HAX0XKACHHUE B IPUPOJIe, OTYyUCHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHI psAl. DTUJIEH U MPONUJIEH — MPOCTEHIINe MPEJCTaBUTENN ajKEHOB: (u3nueckue u
XMUMHYECKHE CBOMCTBA (peaKlMu THIPUPOBAHMS, TAIOT€HUPOBAHMSI, THIPATALIUU, OKUCICHUS U MOJIMMEPHU3alliN), IOJIydeHUE U IPUMEHEHHE.

Ankaaguensl: OyramueH-1,3 u wmetmnOyraauen-1,3: cTpoeHHe, BaXHEHWIIME XUMHUYECKHE CBOMCTBa (peakius MOJUMEPHU3AIUN).
[TonyyeHne CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHH psa. AUETHIIEH — MPOCTEUIINH MpeJCTaBUTENb AaJKWHOB: COCTaB,
CTpoeHHue, (u3MYecKHue W XUMUYECKHE CBOWCTBA (peakUWu TUIPUPOBAHMS, TaAOTEHUPOBAHUSA, TUIPATALMU, TOPEHUs), MOJIydCHUE H
IIPUMEHEHHUE.

Apenbl. ben3zoun: cocraB, cTrpoeHue, pU3NUYECKHEe U XUMUYECKHE CBONCTBA (peaKIMH TaJIOTEeHUPOBAHUS M HUTPOBAHUS), TOMyYEHHE U
npuMeHenue. Tonyon: cocmas, cmpoenue, Quauieckue U XumMuideckue colcmea (Peaxkyuu 2aio2eHupo8aHus U HUMpOS8aHus), noayiexue u
npumereHnue. TOKCUYHOCTh apeHOB. [ eHeTHUeCKas CBSA3b MEK/y YIVIEBOJOPOIAMH, IPUHAJIEKAIUMHU K Pa3JIMYHBIM KJIaccaMm.



[TpupoHbIe MCTOYHUKHU YTieBoJoponoB. IIpupoansiii ra3 m monmyrtHele HedTsHble Ta3bl. Hedres u e€ mpoumcxoxaenue. CrocoObl
nepepaboTku HeTH: TEPEeroHKa, KPEKUHT (TePMHYECKUM, KaTaluTHYeCKHii), muposin3. [IpoaykTel nmepepaboTku HEPTH, UX MPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ MPOIyKThI €ro nepepaboTKu.

DKcIepUMEHTAIbHBIE METOABI M3YYEHHsI BEIIECTB W UX MPEBPALICHUNA: 03HAKOMIICHHE ¢ 00pa3laMH IUIACTMACC, KaydyKOB M PE3WHBI,
kosuekun «HedTs» n «Yrosb», MOAETUPOBAaHNE MOJIEKYJ YIIIEBOAOPOAOB M TaJOTEHOIPOM3BOIHBIX, IPOBEICHNE MPAKTHYECKOW PabOTHI:
ITOJTy4eHHUE 3TUIICHA U U3yYEHUE €r0 CBONCTB.

Pacuérnble 3amaum.

Boruncnenus mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA WCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKIHUU I10
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WK IPOAYKTOB PEAKIIMH).

Kuciaopoacoaep:kamme opranudecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. METaHOJI U 3TaHOJ: CTpoeHue, (PU3NYECKue M XMMHUYECKHE CBOWCTBA (peakuMHM C aKTUBHBIMU
MeTaJljlaMH, TaJJOT€HOBOJIOPOIaMu, TOpeHHe), TpUMeHeHre. BoaopoaHbie cBsI3u MeX1y MOJIeKyJlaMU CIUPTOB. [leficTBue MeTaHOJIa U 3TaHOoJIA
Ha OpPraHyu3M 4YeJIOBEKA.

MHoroaToMHble CHOUPTHI. ODTUJICHIJIMKOAb M TJIMLEPHH: CTpOoeHue, (u3nueckue U XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE CO
IIEJIOYHBIMU METaJUlaMU, Ka4yeCTBEHHAasl peakiusi Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3M yenoBeka. [IpuMeHeHune riauieprHa u
STUJICHTJINKOJIS.

deHouT: CTpoeHUE MOJICKYITBI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. TokcnuHOCTh eHoa. [Ipumenenue denona.

Anbrerunpl U KemoHvl. PopManbAeruj, aneTalbJeTH]l: CTPOCHUE, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA (pEakUUu OKHUCIICHUS U
BOCCTaHOBJICHUS, KAUECTBEHHBIE PEaKIUH), IOJIyd€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpefeNbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAs! KUCIOTBI: CTPOCHUE, PU3NYECKIEe U XUMHUYECKHE CBONCTBA
(cBoiicTBa, oOmMe JuUIsl Kjacca KUCIOT, peakuus dTepudukaiuu), noiydyeHue u npumeHeHue. CTeapuHOBAas U OJIEMHOBAsl KUCIOTHI Kak
MIPEICTAaBUTENH BBICIINX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEe ACHCTBUE.

CrnosxHble 3QUpbI KaKk IPOU3BOJAHBIE KaPOOHOBBIX KUCIOT. ['Maponaun3 ciaoxHbIX 3¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupos.
buonoruueckas poib )KHpOB.

VYrneBopl: cocTaB, KiaccuUKaIMs yrieBoaoB (MOHO-, IU- U mojucaxapusl). [Moko3a — mpocTedmuii MoHOCaXapyua: 0COOCHHOCTH
CTpOEHUS MOJIEKYJbI, PU3NYECKHEe U XUMUYECKHE CBOMCTBa (B3aumoaericTBue ¢ runpokcuaom meau(ll), okucienne aMMuagyHbIM pacTBOPOM
okcuaa cepebpa(l), BoccTtaHOBIIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPHpPOJE, MpPUMEHEHHe, Ouosiornyeckas poiib. POTOCHUHTES.
@®pyKTO3a KaK U30MeP IITIOKO3BL.

Kpaxman u nemnronosa kak npupoiabie nojuMepsl. CTpoeHHe Kpaxmaia U HEeUIr103bl. PU3nyeckre U XMMHYECKHE CBOMCTBA Kpaxmaia
(TMapoau3, KaueCTBEHHasl PEaKLUs C HOJIOM).

DKcIepUMEHTAIbHbIE METO/Abl M3Y4YEeHUsl BELIECTB M MX IpPEBpAllleHUH: MpOoBeJeHUE, HAOMIOJICHHEe M ONMMCAaHUE JAEMOHCTPALMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEaKIMK OJIHOATOMHBIX CIUPTOB (OKHCIEHHE TaHoa okcuaoM Meau(1l)), MHOToaTOMHBIX CIUPTOB
(B3aumoeiictBue rimiepuHa ¢ ruapokcuaom meau(ll)), anpaerunoB (okucIeHHe aMMUAYHBIM pacTBOpoM okcuaa cepedpa(l) u runpokcuaom
meau(ll), B3aumoaencTBIe KpaxmMalia ¢ H0JI0M), IPOBEICHHE MPAKTUYECKON paboThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.




Pacuérnsble 3amaum.

Bbruncienuss mo ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTA PEAKIUHU 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BELIECTB WK IPOAYKTOB PEAKIIUH).

A3oTCcoeprKale OpraHn4eckie CoeqMHEHMUSI.

AMUHOKHUCIIOTBI Kak aM(pOTEpHBIC OpraHWUYECKHe COeJAWHCHUs. DU3NYECKUE W XMMHYECKHE CBOWCTBA aMUHOKHUCIIOT (HAa MpuUMeEpe
rmiuHa). buonornueckoe 3HaueHre aMMHOKHUCIIOT. [lenTuab.

benku kak mpupoaHbie BBHICOKOMOJEKYISApPHbIE coenuHeHus. llepBuyHas, BTOpHUYHAs W TpPETUYHAs CTPYKTypa OENKOB. XHUMHYECKUE
CBOICTBa O€JKOB: TUAPOJIN3, IeHATypalusl, KaUeCTBEHHbIE PEAKIIMH Ha OEJIKU.

DKCHEpUMEHTAIBHBIE METOJIbI M3YUECHHS BEIIECTB M WX MPEBpAIlCHUN: HAOIIOJEHWE U ONHCAHUE JIEMOHCTPAIMOHHBIX OIIBITOB:
JeHaTypalus OeJIKOB IPU HarpeBaHUU, LIBETHBIE PEAKIIMHN OEIKOB.

BrbicokomoiiekyJisipHble cOeIMHEHH S

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPU3AlINH,
cpenHss MoJieKynsipHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COETMHEHHUM — MOJIMMEepHU3alusl U MOJTUKOHICHCAIHSL.

DKCHepUMEHTATBHBIE METOJBI W3YYCHHUS! BEIIECTB M WX NPEBPAIICHUN: O3HAKOMJIEHHWE ¢ oOpa3laMH TPHUPOIHBIX U MCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNnpeIMEeTHBIX CBSI3€H NMPU U3YYEHUHM OpraHuyeckoil xumuu B 10 Kjacce OCyIIEeCTBIAETCS 4epe3 MCIOJIb30BaHUE Kak
OoOLIMX EeCTECTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMU I OTIENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBICHHE, HAy4YHbIH (DaKT, TUMOTe3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3, KiIaccupuKauus,
MIEPUOTUYHOCTh, HAOIIO/IEHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICJIMPOBAHUE.

Oduznka: MaTepus, SHEPTus, macca, aToM, SJEKTPOH, MOJIEKYJla, DHEPreTHUYECKUH YpOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIEeCTBa, (U3NYECKHE BEIMYMHBI U €IMHUIBI UX U3MEPEHUSL.

buonorus: xierka, opraHusm, Oumocdepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (OCNKH,
YTJICBO/IbI, )KUPBI, (DEPMEHTHI).

I'eorpadusi: MuHEpabl, FTOpHBIE IOPO/IbI, MOJIE3HBIE HCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHONOorus: NUILEBbIE IPOLYKThI, OCHOBBI PALIMOHAJIBHOTO IMUTAHUS, MOIOILIUE CPECTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE IIPenaparsl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

IDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOI'PAMMELI 110 XMMHWN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI



®I'OC COO ycranaBnmBaeT TpeOOBaHWS K pe3ylbTaTaM OCBOCHHUS OOYUYAIONIUMUCS NPOTpaMM CpeaHero oOIiero oOpa3oBaHUS
(IMYHOCTHBIM, METANpeAMETHBIM M NpeIMETHbIM). HayuHO-MeToIn4eckoil OCHOBON Ui pa3pabOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cooTBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JMYHOCTHBIX PC3YJIbLTATOB OCBOCHHUA IPEAMCTA «XuMus» Ha
YpOBHE cpeHero o0miero 00pa3oBaHus BBIACICHBI CICIYIONIUE COCTABIISIOMINE:

O0CO3HaHHE OOYYAIONUMUCS POCCHUHCKOW TPaKTAHCKON HICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH W
CaMOOTIPE/ICIICHUIO;

HaJIMYMEC MOTHUBAIINU K 06y‘I€HI/IIO;

[eJICHANTPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JTMYHOCTH HA OCHOBE KJITIOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPaauliuii 6a30BOi
HAayYKU XUMHHU,

TOTOBHOCTh M CIIOCOOHOCTH 06y11a101111/1xc;1 PYKOBOACTBOBATECA B cBoel ACATCIIBHOCTH LEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAaMU,
MPUCYIIMMHU LIEJIOCTHOM cHCTEME XUMUYECKOTO 00pa30BaHus;

HAJIN4YHEC IMPAaBOCO3HAHUA JKOJIOTHUECKOU KYJIbTYPEI U CIHOCOOHOCTH CTaBUTH HEJIN U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIMyHOCTHBIE pPE3YIbTAaThl OCBOCHUSA IMPEAMCETA «XuMUI» JOCTUTAaKOTCA B C€IAUHCTBC y'-IG6HOI>i U BOCIHUTATEILHOU ACATCIBHOCTU B
COOTBETCTBUH C TYMAHUCTUYCCKMMHU, CONUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMH U HACATIaMU pOCCHfICKOFO TpaXXaaHCKOTI'O
O6I_HGCTB3, IIPUHATBIMU B O6IHCCTBC HOpMaMH W IIpaBUJIaMH TIOBCIACHUA, CHOCO6CTByIOHII/IMI/I mnmponeccaMm CaMOIIO3HaHUsA, CAMOPAa3BHUTHA U
HPaBCTBEHHOI'O CTAHOBJIEHUS TUYHOCTU O0yYaIOLIUXCA.

JIM4HOCTHBIE PE3YNbTAThl OCBOEHUS MpeaMeTa «XUMUsS» OTpakaloT CcHOPMHUPOBAHHOCTH OMNbITA MMO3HABATENBHOM M MPaKTHYECKOMN
JEeSITEeIbHOCTH 00YJaIOIIUXCs 110 Peau3alluy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS 00YUYaIOUIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABONOPSIKY;

MIPEJICTaBJICHUSI O COLIMATIbHBIX HOPMaX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUN B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH AESITETLHOCTH MPU CO3AAHUU YU€OHBIX MTPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATEIbHBIX 3a/a4,
BBITIOJIHEHUH XUMUYECKHUX IKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI JPYruX MpU aHallM3e pa3jIHyYHbIX BUAOB y4eOHOM
NeSITeNIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENIO OTEYECTBEHHON XUMUU;

YB)KEHHUS K MPOLIECCY TBOpYECTBA B 00JaCTH TEOPUHU U MPAKTHUECKOTO MPUMEHEHUS XUMUH, OCO3HAHUS TOTO, YTO AOCTH)KCHUS HAYKH
€CTh pe3yNbTaT ATUTENbHBIX HAOMIOEHUH, KPOMOTINBBIX IKCIIEPUMEHTATBHBIX IOUCKOB, MOCTOSIHHOTO TPy/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTeNbHBIX MOTHBOB B TMOJTYYEHHH U MOCIEAYIONIEM aHAIN3e WH(OOPMAILIUU O MEPETOBBIX JOCTHKEHHUIX COBPEMEHHOMN
OTEUECTBEHHOU XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUsI, STUUECKOTO MOBEICHHUS;



CIOCOOHOCTH OLIGHWBATh CUTYallUH, CBSA3aHHBIE C XUMHYECKUMH SIBJICHUSMH, U MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIGHMBATh CBOE IMOBEJCHHE M IMOCTYNKH CBOMX TOBAPHIICH C MO3WIMIA HPABCTBEHHBIX M INPABOBBIX HOPM M OCO3HAHHUE
IIOCJIEACTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPbI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 370pOBOrO M 0E30MacHOTO 00pa3a >KM3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3NIECKOMY U IICUXUIECKOMY 3/I0POBBIO;

coOroieHus rpaBuil 6€30MacHOro oOpallleHus ¢ BeIeCTBaMU B ObITY, IOBCEITHEBHOM KU3HU U B TPYIOBO JI€ATEIBHOCTH;

MOHUMaHUS IEHHOCTH TMPAaBHJI WHIUBUAYAJIFHOTO W KOJUIEKTUBHOTO O€30MacHOTO MOBEJICHHS B CHTYAIUSAX, YTPOKAOIINX 30POBBIO U
JKU3HU JIIOACH;

OCO3HAHMS MOCTIEICTBUI U HETIPHUATHS BPEIHBIX TPUBBIYEK (YIOTPEOICHHUS alIKOTOJIS, HAPKOTUKOB, KYpEeHUS);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEOBATENIbCKON JAEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPYECKON U APYrux
BHJIAX JIEATEITHLHOCTH;

YCTaHOBKH Ha aKTUBHOE YJaCTHE B PEIICHUH MTPAKTUIECKUX 3a]1ad CONMAITBHOM HANPaBJICHHOCTH (B paMKax CBOEro Kiiacca, IIKOJIBI);

MHTEpeCca K MPAKTHYECKOMY H3y4YEeHHUIO Mpodeccruil pa3imyHOTO poja, B TOM YHCIE HAa OCHOBE NPUMEHEHHUS MPEIMETHBIX 3HAHUHU MO
XUMUY;

YBaKEHUS K TPYLY, JIOASIM TPYAA U pe3ylbTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYIHHOW TPAacKTOPHH 0Opa3oBaHUs, Oymymiedl mpodeccuu W peanu3anui coOCTBEHHBIX
KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUM, HUHTEPECOB M MOTPEOHOCTEH 001IeCTBa;

6) 3K0JI0rH4YeCKOro BOCIIMTAHUA:

9KOJIOTUYECKHU 11€J1eCO00PAa3HOr0 OTHOIICHUS K IPUPOJE, KaK HICTOUHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;

IIOHMMaHUs IJ100aJbHOIO XapaKTepa SKOJIOTMYECKUX MpoOIeM, BIMAHUSA HKOHOMMYECKMX IPOLIECCOB HAa COCTOSIHHE MIPUPOAHON U
COLIMAJIBHOM Cpelbl;

0CO3HaHMS HE0OXOAMMOCTH UCIIOJIb30BaHUS JOCTHKEHUH XUMUU /171l pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO ITPUPOIOIOIb30BaHHUS;

aKTUBHOT'O HENpPUATUS ACUCTBUH, NMPUHOCAIIMX Bpel OKpPY)Karolled MPUPOAHON cpene, yMEHHUs MPOrHO3MpOBaTh HEOIAaronpHsTHbIE
9KOJIOTUYECKUE TOCIEACTBUS NPEANPUHUMAEMbIX JEHCTBUI U TPEOTBPAILATh UX;

HQJINYMSL PA3BUTOTO SKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTHYECKOM KyJIbTYpPbI, OIbITA JESITEIbHOCTH 3KOJOIMUECKOW HAarpaBiIeHHOCTH,
YMEHHUS PYKOBOJCTBOBaTbCSI MMHU B II03HABATEIbHOM, KOMMYHUKAaTUBHOW M COLMAJIbHON NPAKTHKE, CIIOCOOHOCTH U YMEHHs AKTUBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOHH;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHOMN NMPaKTHKH;



MOHUMAHUS CIENU(PUKH XMMHUU KaK HAayKd, OCO3HaHMA €€ poJii B (JOPMHUPOBAHUM PAIIMOHAIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU
LIEJIOCTHOTO TpEACTaBIEHUS 00 OKpPY/KAIOLIEM MHUPE KaK O €JUHCTBE NPUPOAbl U 4YEJIOBEKAa, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npodsieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOexIEHHOCTH B 0CO00W 3HAYMMOCTH XUMUU JIJIsl COBPEMEHHOW ITUBIIIM3ALNH: B €€ TYMaHUCTHYECKOM HAIIPAaBICHHOCTH U BAXKHOU POJIH
B CO3JaHMM HOBOW 0a3bl MaTepUalbHON KyJIbTYphl, PELICHUM IJIOOAJIBHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, NUIIEBOM U HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIHEUYEHUU YCIOBUM YCIEUIHOTO Tpyda U
HKOJIOTUYECKH KOM(POPTHOM KHU3HH KaXKIOTO WiICHA OOIIECTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTU: TIOHUMAaHUs CYIIHOCTH METOJIOB NMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
WCII0JIb30BATh IMOJIy4YaeMble 3HAHMS JUIsl aHANIM3a U OOBSICHEHMSI SIBJICHUN OKPY)KAIOLIEro MUpa U MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHUS
nenaTh 000CHOBAHHBIE 3aKIIOUYEHHS HA OCHOBE HayUHBIX ()aKTOB M UMEIOLIUXCS JAaHHBIX C LEbI0 MOTYYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOJIB30BaTh XUMUYECKUE 3HAHUS JJISl peIeHUs MPOOJIeEM B peallbHbIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON A TEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO M cCaMO00pa30BaHUIO, K aKTUBHOMY IOJIyUYE€HHUIO HOBBIX 3HAHUM 110 XUMUU B
COOTBETCTBUU C KU3HEHHBIMH NMOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B pa3IMuHbIX chepax npodecCHOHATbLHON AeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ylIbTaThl OCBOECHUS Y4eOHOTO MpeaMeTa « XUMHUs Ha YPOBHE CpeIHEro o0uiero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBIC TSI (POPMHUPOBAHHUS MHUPOBO33PEHUS OOYYAIONIUXCS MEXKIMCHUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEeHaydYHbIE TOHSTHS,
OTpaXkarollye IeJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEHU(pHUKY METOJOB MO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEI[ECTBO, DHEPrus, SABIIEHUE, MPOLIECC, CHUCTEMa, HAyYHBIM (aKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIO0BaHUE,
HaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTUe);

yYHHUBEpcaJbHble YyueOHble JeiicTBUS (TO3HABaTeIbHblE, KOMMYHUKATHUBHBIC, PETYISITHBHBIE), oOecrneunBamomue (HopMupoBaHHe
(GYHKIIMOHATBHOM IPaMOTHOCTHU M COI[UAIBHOM KOMITETEHIIUU 00yYaroIIuXCs;

CIOCOOHOCTH 00YUaIOLIUXCA UCIOIb30BaTh OCBOCHHBIE MEX/IMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJlbHbIE YUeOHbIE
JEMCTBHS B MO3HABATEIBLHOM U COLIMATBHON MPAKTUKE.

MetanpeaMeTHble pe3yabTaThl OTPaKalOT OBJIAJICHWE YHUBEPCATbHBIMH Y4YeOHBIMH [O3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PETYIATUBHBIMU ACHCTBUSIMHU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBble JJOTHYECKHUE eHCTBHS:

CaMOCTOSITENILHO (OPMYITHPOBATH U aKTYaIU3UPOBATH POOIIEMy, BCECTOPOHHE €€ paccMaTpHUBaTh;

OTIpEIeNIATh ILEeNU JeATENbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUM HUX JOCTHKEHHUS, COOTHOCHUTH PE3YNbTaThl NESATEIbHOCTH C
MOCTABJICHHBIMH LIEJISIMU;



WCIOJIb30BATh MIPH OCBOCHUH 3HAHUI MPUEMBI JJOTUYECKOTO MBIIUICHUS — BBIICIATh XapaKTepHble MPU3HAKN MOHATHI U YCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIUIHNE MOHATUS 151 OOBSACHEHHSI OTJICIBHBIX (PAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTA KIIaCCU(DMKALIMY BEIIECTB U XUMUYECKUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEKY H3y4aeMbIMH SIBIICHHUSIMU;

CTPOHTH JIOTHUECKHE PACCY)KICHHs (MHIYKTHBHBIC, JCTyKTUBHBIC, 0 AHAJOTHH), BBIABISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpUBaeMBIX SBICHHX, (OPMYIUPOBATH BHIBOBI U 3aKIIOUCHUS;

NPUMEHSATh B TPOLIECCE TO3HAHUS, HCIOJIb3YeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJIENH, MPEOOpPa30OBBIBATH MO/ICIBHBIC
MPEJCTAaBICHUS — XUMUYECKAN 3HAK (CMMBOJI) DJIEMEHTa, XUMHUYecKast (GopMyia, ypaBHEHHE XMMHUYECKOW PEaKIUU — NPU PEIIeHUH y4eOHBIX
MO3HABATENBHBIX W TPAKTHYECKUX 3a]ad, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC IMPEICTABICHHUS JUIS BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBble HCCJIEI0BATEIbLCKHE JIeliCTBHSI:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHYECKUX PEAKIIHA;

dbopMynmHpoBaTh TENW W 3a7a4ll WCCIIEAOBaHUS, WCIOJIB30BATh IOCTABICHHBIE W CAMOCTOSITENFHO CPOPMYTUPOBAaHHBIE BOIMPOCH B
Ka4decTBE MHCTPYMEHTA MTO3HAHUS 1 OCHOBBI 1151 (JOPMHUPOBAHUS TUTIOTE3HI IO TTPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJIETh HABBIKAMH CaMOCTOSITEJIPHOTO IUIAHHPOBAHUS WM TPOBEICHUS YYCHUYECKHX OSKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOJFO/IaTh 32 XOJIOM TIPOIECCa, CAMOCTOSTENFHO MPOTHO3MPOBATH €ro pe3yibTar, (GOpMYITHPOBaTh 00OOIIEHUS W BBIBOJBI OTHOCHUTEIHEHO
TOCTOBEPHOCTH PE3yJIbTATOB UCCIECJOBAHMS, COCTABIATH 0O0OCHOBAHHBIN OTUYET O IPOIeTIaHHON pabdoTe;

IpUOOpEeTaTh OMBIT YYCHUYECKOW MCCIIEIOBAaTENbCKOM W TPOEKTHOM JEATENBHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIIFHOMY TIOMCKY METOJIOB PEIICHHS IPAKTUIECKUX 331a4, IPUMEHEHHIO PAa3IMYHBIX METOJIOB TIO3H aHUSL.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHGOpPMALUK (HAYYHO-TIOMYJISpHAS JIMTepaTypa XUMHUYECKOTO COJEPKAHUS, CIIPAaBOYHbIC
nocoOust, pecypcel MHTepHeTa), aHanu3upoBaTh HMHGOPMAIMIO PA3NUYHBIX BUIOB M (OPM IPEACTABICHHS, KPUTHYECKH OICHHUBATH €&
JTOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;

(bOpMyIHpOBATh 3aPOCHl M NPUMEHSITH Pa3JIMuHbIC METOJBlI MPU IMOUCKE M 0TOOpe MH(pOpManuu, HEOOXOIUMOM /IS BBHIIOIHEHHS
y4eOHBIX 33124 OTPE/ICIEHHOTO THIIA;

IpUOOPETATh ONBIT UCIIOJIB30BAHUS HH(POPMAITHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMpATh ONTHMAaJbHYIO (hopMy IpezacTaBieHus MHGopManuu (cxembl, Tpaduku, TuarpaMMbl, TaOIHIbI, PUCYHKH U
ApyrHe);

UCIIOJIb30BAaTh HAYYHBIH SI3BIK B KayeCTBE CPEACTBA NPH pabOTe € XMMHUYECKOHW HH(POpPMaIMel: MPUMEHATh MEKIpPEJIMETHBIC
(pusnueckue U MaTEMaTUYECKUE) 3HAKU U CUMBOJIBL, (hopMyIibl, a0OpeBHaTypbl, HOMEHKJIATYPY;

UCIOJb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OgJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUAMU:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMbl B XOJie JUajlora W/WIM AUCKYCCUH, BBICKA3blBaTh UJAEH, (POPMYyIHpPOBaTH CBOU
MPEUI0KEHUSI OTHOCUTEIBHO BBITIOJHEHUS IPEUIOKEHHOHN 3a/1a4H;



BBICTYNIaThb C IIPE3EHTALUEHl pe3yapTaTOB I103HABATEIbHONW JAESATEIBbHOCTH, IIOJYYEHHBIX CaMOCTOSTEIBHO WJIM COBMECTHO CO
CBEPCTHUKAMM IIPU BBIIOJHEHUU XMMHUYECKOI'O 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEI0BAHUIO CBOICTB M3Y4aeMbIX BELIECTB,
peanu3anu y4eOHOTO MpoekTa U (OpMyIHpOBaTh BBHIBOJBI IO PE3yJIbTaTaM MPOBENEHHBIX MCCIEJOBAHUN MYTEM COTJIACOBAHUS MO3HIMN B
X0JIe 00CYXIeHUS 1 0OMEeHa MHEHUSMHU.

OgiajeHHe YHMBePCAJIbHBIMH PeryJsiTAHBHBIMM IeHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATH U OCYILECTBISATH CBOIO IIO3HABATENIbHYIO JAEATEIbHOCTD, ONPEENss €€ LeH U 3a/1a4k, KOHTPOJIUPOBATh U
[0 Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh MpeiJlaraéMblii aJrOpUTM JIEHCTBUN IpPHU BHINOJHEHUM Y4YEOHBIX M HCCIIEOBATEIbCKUX 3aj]ad,
BbIOMpaTh HanOoJsee 3PPEKTUBHBIN CTIOCOO UX PELIEHUs C YUETOM MOJIYUYEHHs] HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAaMOOIICHKHU.

HNPEIMETHBIE PE3YJIBTATHI
10 KJTIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUS OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABIEHUN O XUMUYECKON COCTABIIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, POJIM XMUMHHU B MO3HAHUH
SIBJICHUN TPUPOJBI, B POPMUPOBAHUN MBIILJICHUS M KYJIbTYpPHl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM IJI PEIICHHS
MPAKTUYECKHUX 33]1a4 ¥ IKOJOTHIECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U TIPHUPOJHON CPEJIE;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHHM, KOTOPasi BKIIFOYAET: OCHOBOTIOJIAraloNIre MOHATHS (XMMHUYECKHI DJIIEMEHT, aTOM, dJIEKTPOHHAs
000J70Yka aToMa, MOJIEKYyla, BaJECHTHOCTh, OAJIEKTPOOTPHUIIATEIILHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas Gopmyna (pa3BEpHyTas W
cokpariéHHas), MOJb, MOJIIpHAs Macca, MOJIAPHBIN 00BEM, YIIIEpOJHBINA CKeNeT, GYyHKIMOHAIbHAS TPYIIa, paguKkaa, H30MEpHs, H30MEPHI,
TOMOJIOTUYECKHI DS, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOJ M a30TCOJCpXKAIIHe COCIUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCJMHECHHS); TEOPUHM M 3aKOHBI (TEOpHsI CTPOCHHUS OpraHMYecKux BemiecTB A. M. ByriepoBa, 3aK0H cCOXpaHEHUS
MacChl BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMHUH; MUPOBO33PEHUYCCKUE 3HAHUS, JISKAIIUE B OCHOBE TIOHUMAHUS TPUYMHHOCTH
U CHUCTEMHOCTH XHUMHYECKUX SIBJICHHH, (DAaKTOJIOTMUECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUH W OE30IMaCHOM HCIOJIb30BAaHUU
BKHEHIIIMX OPraHUYECKUX BEUIECTB B OBITY U MIPAKTUYECKOM EATEIHHOCTH YEIOBEKa,

cOpPMUPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEepHbIE TNPU3HAKK TMOHSATHM, YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHSITHSI IPU OMUCAHUH COCTaBa, CTPOCHUS U MPEBPAIleHUI OPraHUYECKUX COSTUHEHU;

chOpMUPOBAHHOCTh YMEHHUI HCIOIH30BATh XUMUYECKYIO CUMBOJHMKY JUIsI COCTABICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIIEHHOM) (GOpMy OPraHMYECKUX BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKIIHil, U3TOTaBIMBATh MOJEIH MOJIEKYS OpPraHMYECKUX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHHS,;

cOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPHUHAICKHOCTh M3YYCHHBIX OPraHWYECKUX BEIECTB MO UX COCTaBYy U CTPOCHHUIO K
ompenenéHHOMY KIAcCy/TpylIne COSAUHEHUN (YriaeBOJOPOMABI, KHUCIOPOJI M a30TCOAEpKAIlMe COEAMHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUSs ), 1aBaTh UM Ha3BaHUs Mo cucteMarudeckoir HomeHkiarype (IUPAC), a Taxke mpuBOIUTH TpUBUATIbHBIC HAa3BaHUS OTIECIbHBIX



OpPraHUYeCKUX BEUIECTB (STHJICH, NMPOMWIEH, AleTHJICH, S3THJICHTIUKOIb, TIMLEPUH, (eHoN, (HopManbaerui, aueTaabAeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAst KMCJI0Ta, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJUIi0I03a, TIUILIKH);

c(hOPMHUPOBAHHOCTH YMEHHUS ONPEACIATH BUIBI XUMUYCCKOU CBSI3U B OPTAHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHS TPHUMCHSATH ITOJOXCHHSI TCOPUU CTPOCHHS OpraHmueckux BemiectB A. M. ByrnepoBa mnst oObscHEHUs
3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTABA U CTPOECHMS; 3aKOH COXPAaHEHMSI MACChI BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (PU3UYCCKHEC M XUMHYCCKHE CBOMCTBA THUIHMYHBIX IMPEICTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKHMX BEIISCTB (METaH, STaH, STWUJICH, MPOMWJICH, aleTwieH, OyramaueH-1,3, merunOyramaueH-1,3, OeHsoul,
METaHOJI, 3TaHOJ, ATUJIEHIJUKOJb, TJIUIEpPUH, (EHOJI, aleTanblIeruj, MypaBbUHAas W YKCyCHas KHUCJIOTHI, IJIIOKO3a, Kpaxmaj, LeJIis03a,
AMUHOYKCYCHAs KHCJIOTa), WUTIOCTPUPOBATh T'EHETHYECKYIO CBSI3b MEXIYy HUMHU yYPaBHEHUSMHU COOTBETCTBYIONIUX XUMHYCCKHX PEAKIHH C
HCII0JIb30BAHNUEM CTPYKTYPHBIX POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKT€pU30BaTh HCTOYHHKHU YIJIEBOJOPOJHOrO ChIpbs (HE(Th, MPUPOAHBIN ra3, yrojb), CHOCOOBI HMX
nepepadOTKH U MPAKTHYECKOE TPUMEHEHHE TIPOTYKTOB NIepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHUW TIPOBOJIUTH BBIYUCIICHUS IT0 XUMUYECCKHM ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA
WM TIPOAYKTA PEAKIIMU TI0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 MCXOTHBIX BEIIECTB WM MPOTYKTOB PEAKIINN);

c(OPMHUPOBAHHOCTh YMEHUH BJIAJICTh CHCTEMOHN 3HAaHWK 00 OCHOBHBIX METOJAaX HAYYHOTO TO3HAHWS, HCIIOIb3yeMbIX B XHMHH IPHU
W3YYCHUH BEIICCTB M XHMHYCSCKUX SBJICHHUH (HAONIOJCHUE, W3MEpEHUE, SKCIEPUMEHT, MOJCIHUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHSTHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BELIECTBAMU U X MPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHH COOIIOIATh MpaBWJIa TMOJB30BAHUSA XMUMHYECKON IMOCYIONW M J1abOopaTOpHBIM 00OPYAOBAaHHUEM, a TAKKE
MpaBuia 0OpallleHus ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKLUSMH I10 BBIIIOJHEHUIO Ja00PATOPHBIX XUMUYECKHUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHMM IIJIAHUPOBATh U BBHIMOJIHATH XUMHUYECKHM SKCIEPUMEHT (MpeBpallleHuss OpPraHMYecKUX BELIECTB MpU
HarpeBaHuH, MOJYYCHHE ATUJIEHA M H3YYCHHE €ro CBOMCTB, Ka4eCTBEHHbIE PEAKIIMU OPraHUYECKUX BELIECTB, JICHATypalus OENKOB IMpH
HarpeBaHUHU, LIBETHHIE peEakuu OEJNKOB) B COOTBETCTBMM C IMpaBWJIAMU TEXHUKHM O€30MaCHOCTH NpU OOpaIlllEHUU C BEIIECTBAMU U
nabopaTopHbIM 000PYAOBAHUEM, MPEICTABIATh PE3YyNbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpMe 3alucCu YpPaBHEHUH COOTBETCTBYIOIIHMX
peakiuii ¥ GOpMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTUYECKH aHATU3UPOBATH XUMHUYECKYI0 HH(POPMAIUIO, MOJIYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpelCTBa
MaccoBoi nHdopmanuu, IHTepHET u Apyrux);

chOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUiia SKOJIOTMUYECKU Ie]1ecOo00pa3HOT0 MOBEIEHUsI B OBITY U TPYIAOBOW AESITENBHOCTU B
LEISIX COXPaHEHUs CBOETO 370POBbS U OKPYXKAIOLIEH MNPUPOIHON Cpeabl, OCO3HaBaTh OMACHOCTh BO3JICHCTBUS HA >KUBBIE OPraHU3MBI
OTpeNeNéHHBIX OPraHMYecKUX BEIIeCTB, NoHMMas cmbica mokasarens [IJIK, moscHAT, Ha mnpuMepax CcrnocoObl YMEHBIICHHS U
MpeIOTBPAILIEHHUS UX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M UYEJIOBEKa;

Uis 0Oydarouuxcs ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSMHU 370POBbS: YMEHHE MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUUYECKUX SBIICHU;

JUIS CJETBIX W CIIa0OBHIANIUMX OOy4aIOUIUXCS: YMEHHE HCIOJb30BaTh pelbedHO-ToYeuHylo cucteMy oOo3HaueHuil JI. Bpaiins ms
3aMucu XUMHYECKUX GPopMyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosinyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabnsie | Ipakruueckue | (UHppoBbIe)
NMPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypchbl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4eCKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIE YrI€BOIOPOAbI — AJIKAHbI 2
29 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
) aJKaJAuEHBI, aJTKHHEI
2.3 ApoMaTHYECKHE YTIE€BOI0POIbI 2
24 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 3 1
' UX mepepadboTKa
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cnuptel. eHon 3
39 Anbnerunpl. KapOoHOBBIE KUCIOTHI. 7 1
' CrnosxHble 3¢upbl
3.3 VraeBoasl 3 1
Hroro no paszneny 13
Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoeJuHeHHUs1
4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3




Hroro no pazneny

Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KUIIACC
Ne KoanyecTBO 9acoB
n/ | Tema ypoka Beero Kontpoabnbie | IlpakTuueckue | JJIEKTPOHHBIE NH(PPOBbIE
n paGoThI padoThI o0pa3oBaTejibHbIE PeCypChl
1 Bn(ie}?xgogg;iingzgggﬁn?rm’ ce 1 https://resh.edu.ru/subject/lesson/6149/m
' ’ ain/?ysclid=Im6jtx7tr6356760449
3HAYCHUE
Teopust CTpoeHHSI OpraHUIECKHX
2. coenuHenuit A. M. Bytieposa, eé 1 https://resh.edu.ru/
OCHOBHBIC ITOJIOKCHHUS
[Ipencrasnenue o Kinaccuduxanuu
OpPraHMYECKUX BEIIECTB.
3. HowmenknaTypa (cucremaruyueckas) u 1 https://resh.edu.ru/
TPUBHAIHHBIC HA3BAHUS
OpraHUYeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1 https://resh.edu.ru/subject/lesson/6149/m
' TOMOJIOTHYECKHUH ST ain/?ysclid=Im6ijtx7tr6356760449
5 MertaH u 3TaH — IPOCTEUIIIHE 1 https://resh.edu.ru/subject/lesson/6149/m
' [IPEICTABUTENN AJKAHOB ain/?ysclid=Im6jtx7tr6356760449
5 AJIKEHBI: COCTaB U CTPOCHHE, 1 https://resh.edu.ru/subject/lesson/6149/m
' CBOICTBa ain/?ysclid=Im6jtx7tr6356760449
7 DTWIIEH ¥ IPOIIHIICH — MPOCTEUIIIHE 1 https://resh.edu.ru/subject/lesson/6149/m
' [IPEICTABUTENN AJKEHOB ain/?ysclid=Im6jtx7tr6356760449
[TpakTuueckas padora Ne 1.
8. «[TonydeHue STUIICHA U U3yYCHHE 1 1 https://resh.edu.ru/
€ro CBOMCTBY
9 ﬁgf;ﬁg;f;iﬁ?@ﬂeﬁéh’;gme 1 https://resh.edu.ru/subject/lesson/6149/ma
' . in/?ysclid=Im6jtx7tr6356760449
CUHTETHUYECKOTO KayuyyKa M PEe3UHbI
10. BbIuncnenus no ypaBHeHUIO 1 https://resh.edu.ru/
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XUMHUUYECKON peaKiuu

AJIKUHBI; COCTAaB U 0COOEHHOCTHU
CTpOGHI/IFI, FOMOJIOFI/I‘IGCKI/Iﬁ pHI[.

11. AleTusneH — MpoCcTenIumii
NPE/ICTABUTEIb ATKHHOB
12. ADCHEL OCH301 1 TOIYO]I https://resh.edu.ru/
TOKCMYHOCTH apEHOB
['eHeTnveckasi CBS3b yriieBOOPOIOB, https://resh.edu.ru/subject/lesson/6149/m
13. NPUHAUISKAIIHNX K PA3THYHBIM ain/?ysclid=Im6jtx7tr6356760449
KJjlaccam
[TpupoaHbIe HCTOYHUKH https://resh.edu.ru/subject/lesson/6149/m
YIJIEBOI0OPOIOB: IPUPOIHBIH ra3 u ain/?ysclid=Im6jtx7tr6356760449
14
' MOMYyTHBIE HE(TAHBIE ra3bl, HEPTh U
IIPOJIYKTHI €€ nepepadoTKu
Hlj);ggmébﬁ P;;TO;H;KOH - https://resh.edu.ru/subject/lesson/6149/m
15, | YIVICBOAOPOAOS: HIPHPOA ain/?ysclid=Im6jtx7tr6356760449
MOIyTHBIEC He(PTSIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKu
16. KonTtponbHas padota Nel mo pazgeny https://resh.edu.ru/
«YTIeBOIOPOIBI»
17 ngfgg;ibgi;fg;aé?dgbf ;rg;pm: https://resh.edu.ru/subject/lesson/6149/ma
' - DOAOPOA in/?ysclid=Im6jtx7tr6356760449
CBSI3b
18. MHOTroaTOMHBIE CITUPTHI: https://resh.edu.ru/
ATHJICHIIIMKOJIb U TJIUIICPUH
®DeHOJI: CTPOCHUE MOJICKYJIBI,
19. (bu3nyecKre U XUMHUECKUE https://resh.edu.ru/
CBOWMCTBA, TPUMECHCHHE
20. AJTbICTHIBL: GOPMATLICTHL 1 https://resh.edu.ru/
aleTanbJeru. ANCTOH
21 OIHOOCHOBHBIE TIPE/ICIBEHBIC https://resh.edu.ru/

Kap6OHOBLIe KHCJIOTBI: MYpaBbUHAA U



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6149/main/?ysclid=lm6jtx7tr6356760449
https://resh.edu.ru/subject/lesson/6149/main/?ysclid=lm6jtx7tr6356760449
https://resh.edu.ru/subject/lesson/6149/main/?ysclid=lm6jtx7tr6356760449
https://resh.edu.ru/subject/lesson/6149/main/?ysclid=lm6jtx7tr6356760449
https://resh.edu.ru/subject/lesson/6149/main/?ysclid=lm6jtx7tr6356760449
https://resh.edu.ru/subject/lesson/6149/main/?ysclid=lm6jtx7tr6356760449
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6149/main/?ysclid=lm6jtx7tr6356760449
https://resh.edu.ru/subject/lesson/6149/main/?ysclid=lm6jtx7tr6356760449
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

yKCYCHasi

[Tpaktuyeckas padora Ne 2.

22. «CBolicTBa pacTBOpa YKCYCHOM
KHMCIJIOTEI»
23 E:If1%222:;;2;;1?:;25”CHOTH’ thps://re_sh.edu.ru/subiect/lesson/6149/m
ain/?ysclid=Im6jtx7tr6356760449
KapOOHOBBIX KHUCJIOT
24, KMa;IggHI;a;;;EE;ﬁm;;MOIomee thps://re:c,h.edu.ru/subiect/lesson/6149/m
L ’ ain/?ysclid=Im6jtx7tr6356760449
JENCTBHE
- Egp"g‘;‘:j;‘l’fggf15‘5;;‘;3?‘*"‘6 https://resh.edu. ru/subject/lesson/6149/m
: : ain/?ysclid=Im6jtx7tr6356760449
CJIOKHBIX 2(h)UPOB
26 JXupsl: ruapon3, NpUMEHEHHUE, https://resh.edu.ru/subject/lesson/6149/m
' OMOJIOTHYECKasi POJIb KHPOB ain/?ysclid=Im6jtx7tr6356760449
VYTaeBo bl COCTaB, Kiaccu(GUKaIus.
27. Baxkneiimuie mpeacTaBUuTEINN: https://resh.edu.ru/
III0K03a, PPYyKTO3a, caxaposa
28. Kpaxman n nenmionosa kax https://resh.edu.ru/
[IPUPOIHBIC TTOJIUMEPHI
KontponbHas padota Ne2 o pazgeny
29. «Kucnopoacoaep:xarie https://resh.edu.ru/
OpraHUYeCKUe COCAMHEHHSDY
30. AMHUHBI: METWJIAMHAH U aHUJIUH https://resh.edu.ru/
AMHHOKHCIIOTHI Kak aM(pOTEPHBIE
31. OpraHu4ecKue COEAMHEHHMS, UX https://resh.edu.ru/
OunoJIornuecKkoe 3Hadenue. IlenTuapl
32. besku kax npupoEsLe https://resh.edu.ru/
BBICOKOMOJICKYJISIPHBIC COCMHCHUS
33 OCHOBHBIE OHSATHS XUMHUHU ) https://resh.edu.ru/
BBICOKOMOJICKYJIIPHBIX COCTMHCHUH
34. OCHOBHBIE METOIBI CHHTE3A https://resh.edu.ru/
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IInacTmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHU.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




JIucT BHeceHMA H3MEHEHUH U JOMOJTHEeHU

, PexBu3uTHI TToxmucs
aTa OKYMEHTa
XapakTepucTuKa [Ipuunna AOKYM i YUUTENSA,
BHECEHUA . . KOTOPBIM
o U3MEHEHUH U3MEHEHUN BHECIIIETO
U3MEHEHUU 3aKpEIICHO
U3MEHEHUS

HU3MCHCHUC
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