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MNOSACHUTEJIbBHASA 3AITUCKA

[Iporpamma o XuMHUM Ha YpOBHE CpeAHEro odIiero oopazoBanus pazpadorana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccwuiickoii denepanmm», TpeOoBaHM K pe3ylbTaTaM OCBOCHHUS (erepaibHOM 00pa3oBaTelNbHON MPOrpaMMBbl CPEITHETO OOIIEero
obpazosanus (POIT COO), npencrasineHHbx B DeepaibHOM rocynapcrBeHHOMoOpaszoBaTebHoM crangapre COO, ¢ yaérom KoHnenmuu npenojaBanus
yueOHOTOTIpeMeTa «XUMHUsD» B 00pa3oBaTeNbHBIX OopraHu3anusax Poccuiickoit @enepannu, pealn3yomuXx OCHOBHBIE 00pa30BaTeIbHBIE MTPOTPAMMBI, U
OCHOBHBIX TOJIOKEHHI
«Crparernn pa3Butus BocnuTanus B Poccuiickoit @enepannu Ha nepuon o 2025 ronay (Pacnopsokenue IlpasurensctBa PO ot 29.05. 2015 Ne 996 -
p.)-

OcHOBY TOAXOJ0B K pa3pabOTKe MpOTpaMMBbI 10 XUMUH, K OTPENEICHUIO0 O0IIel cTpaTeruy 0OydeHHs, BOCIIUTAHUS M PAa3BUTUSI OOyUJarOIIHXCS
cpenctBaMu yueOHoOTo mpeamera «Xumwus» uisi 10—11 kmaccoB Ha 06a30BOM ypoBHE COCTaBWIM KoHIeNTyaldbHble monoxkeHus OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€TIEH, COJIepKaHUs, PEe3yIbTaTOB O0YUCHHUS U TPEOOBaHMIA K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB.

XuMU4ecKoe oOpa3oBaHue, MoJIy4aeMoe BBIIIYCKHUKaMH  oOmieoOpa3oBaTeNbHOM  OpraHu3allvy, SIBJISIETCS
HEOThEMJIEMON YacThi0 X 00pa30BaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM 3TAllOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX I[EIOCTHONH CHCTEME XMMHUYECKOro o0Opa3oBaHHMS. OTH IIEHHOCTH KacaloTCs TO3HAHHsS 3aKOHOB MPHUPOAbI, (HOPMHUPOBAHUS
MHPOBO33pEHUA U OOIIel KyJIbTypbl 4YEJIOBEKa, a TaKKe JKOJOTHYECKM OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3/I0POBBIO M TMPUPOIHOU Cpene.
Peanuzyercs xumudeckoe oOpa3zoBaHHE OOYyUYaIOIIMXCS HA YPOBHE CpeIHEro oOiero oOpa3oBaHHUS CpeICTBAMH YUEOHOro MpeaMera «XHUMHUA»,
coJiep’KaHue U MOCTPOEHUE KOTOPOTO ONpeAeNieHbl B MPOrpaMMe M0 XUMHUU € YUETOM clienu(UKU HAYKd XUMUH, €€ 3HAUCHUS B [MO3HAHUU MPUPOJBI U B
MaTepHUaIbHOM KU3HU OOIIECTBA, a TaKkKe C Y4€TOM OOHIMX Leded M MPUHIUIIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit denepanun.

XUMUS KaK 2JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UIPAaeT 0COOYIO POJb B COBPEMEHHOM IHMBHIIM3ALMU, B CO3AaHUU HOBOW 0a3bl MaTepHabHOM
KylbTypbl. OHa BHOCHUT CBOM BKJIaJ B ((OPMHUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIIIJICHUS, BCO3JAHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPUPOJIBI U YeNIOBEeKa, KOTopoe (HOopMUpYETCS B XMMHUHU Ha OCHOBE MOHMMAHHUS BEIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MHUPA,
OCO3HAHHS B3aMMOCBSI3U MEK/y CTPOCHHEM BEIIECTB, UX CBONCTBAMH M BO3MOKHBIMU 00JIACTIMU MPUMEHEHUS.



TecHo B3aMMOJEICTBYS € JPYTMMHU €CTECTBEHHBIMU HayKaMU, XHUMHUs cTaja HEOThEMJIEMON YacThi0 MUPOBOM KYyJIbTYpPbl, HEOOXOUMBIM YCIOBUEM
YCIELIHOTOTPY/a ¥ KU3HU KakJ10ro wieHa obOuiectBa. CoBpeMEHHas XUMHUS KaK HayKa CO3uJaTellbHasi, Kak HayKa BBICOKMX TE€XHOJIOTMI HalpaBjieHa Ha
pelIeHne TII00ATBHBIX TIPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEUCCTBA — CBIPHEBOM, SHEPTeTUICCKOH, TUIIEBOH, IKOJIOTHYECKON 0€30ITaCHOCTH U OXPaHBI
310POBBSL.

B cootBeTcTBUM € 00IIMMHU LEISIMU M MPUHIMIAMH CpeIHEro olmiero oOpa3oBaHus coaep:kanue npeaMera «Xumus» (10—-11 xmaccel, 6a30BbIi
YpOBEHb H3y4Y€HHUS) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOATOTOBKY OOYyYaromIMXcCsi, HEOOXOJAWMYKO MM Uil BbIpaOOTKH
MHPOBO33PEHYECKUX OPHUEHTHUPOB, YCHEIIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMa, MPOJOJDKEHUS 00pa3oBaHMsA B Pa3IUYHBIX OOJIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMUEM.

CocCTaBIAOMMMH  TIpeIMeTa «XUMHs» SIBISIOTCA  0a30BbIE  KypChl —

«Oprannueckas xuMus» 1 «OOmIasi 1 HeOpraHU4yeckas: XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUSI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HayKH:
CUCTeMa 3HAaHMW MO HEOPraHMYECKOW XMMHH (C BKIIIOUYEHHEM 3HaHWM W3 oOuiell XuMHuM) U opraHndyeckol xumuu. @OopMUpOBaHUE TAHHOW CHUCTEMBbI
3HAHUW TpU U3Yy4EHUH MpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PacCMOTPEHHS] BCETO MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATHM, 3aKOHOB U
TEOPUN XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranudeckas xumus» U «OOmias 1 HeopraHudeckass XMMHs» c(HOpMUpPOBaHa B MporpaMme IO XUMHUHU Ha
OCHOBE CHCTEMHOI'0 MOJAX0Ja K M3Y4EHHUIO Y4eOHOro marepuana M oOyClIOBIEHAa MCTOPHUUYECKHM OOOCHOBAHHBIM PAa3BUTHEM 3HAHMN Ha ONpeAETIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOM XMMHHM BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKOM TEOPHM CTPOCHUSA OPraHUYECKHX
COEJIMHEHUH, a TAaKXKe Ha YPOBHE CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX IIPEACTABICHUH 0 CTpOeHHH BelecTB. CBeeHus 00 n3yyaeMbIX B Kypce BELECTBAaX
JAl0TCS B Pa3BUTUU — OT YIVIEBOJAOPOJAOB /IO CIOXHBIX OMOJIOTMYECKH aKTHUBHBIX COEAMHEHHH. B Kypce opraHMueckod XMMHHU HOJIY4arOT pa3BUTHE
c(opMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O 00LIEro 00pa3oBaHUs IIEpBOHAYANIbHBIE IIPEICTABICHNS O XUMUYECKOH CBSI3H, KJIACCU(PUKALMOHHBIX IPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUu.

[Ton HOBBIM yrJIOM 3peHHs B Ipeamere «XHUMHus» 0a30BOTO YpPOBHS pacCMaTpHUBAETCs M3YyYEHHBIM Ha ypOBHE OCHOBHOI'O OOLIEro oO0pa3oBaHMs
TEOPETHUYECKUI MaTepran U (aKTOJIOIMUECKHE CBEICHHs O BEIIECTBAX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce «O0Ias U HeopraHuyeckas
XUMUSD» 00y4aroIKUMCsl MPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOJUYECKOTO0 3aKOHAa C OOIIETEOPETHYECKMX U METOH0JIOTMYECKUX
MO3UIUH,



riry0)ke MOHITh UCTOPUYECKOE H3MEHEHUE (PYHKIMI 3TOr0 3aKOHA — OT 0000maromei 10 0ObACHSIOMEH 1 TPOTHO3UPYIOIIEH.

E[[I/IHaFI CHCTEMa 3HAaHWH O Ba)KHEHIIMX BCIICCTBAX, UX COCTABC, CTPOCHUH, CBOMCTBax " IMPUMCHCHHH, a TAKXKC O XMMHUUCCKUX PCAKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MpOoTeKaHus aomonHsercs B Kypcax 10 m 11 kiaccoB sneMeHTaMH COJEpKaHHS, UMEIOUIUMU KYJIbTYPOJIOTHYECKUN U
MPUKIAJIHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XUMHUH C JIPYTUMH HAYKaMH, PACKPBIBAIOT €€ POJIb B IMO3HABATEIHHON M
MPAKTUYECKON NEeSATENIbHOCTH Y€JI0BEKa,CIIOCOOCTBYIOT BOCIIMTAHUIO YBOXKEHUS K MIPOLIECCY TBOPUECTBA B 00IACTH TEOPUHU U MPAKTUUECKUX MPHIIOKEHUN
XUMHUH, TIOMOT'arOT BBIITYCKHUKY OPUCHTHPOBATHCA BO6HIGCTBCHHO U JIMYHOCTHO 3HAYUMBbIX np06neMax, CBsA3aHHBIX C XHMHGfI,KpHTH‘ICCKH OCMBICIINBATH
PIH(i)OpMaIII/IIO U TIPUMCHATH eé JIs1 TIOIMOJIHCHUS 3HaHPII>’I, PEICHNA WHTCIICKTYAJIbHBIX W 3KCICPHUMCHTAJIBHBIX HCCICAOBATCILCKUX 3aaady. B oejIoM
coJiepKaHne y4eOHOTO MpeaMeTa «XUMUsD TaHHOTO YPOBHS M3YUEHHSIOPHEHTUPOBAHO Ha GOpPMUPOBaHHE y 00YUJAIOIIMXCSI MUPOBO33PEHUECKOW OCHOBBI
st oHUMaHusa punocockux maei, Takux Kak: MaTepUalbHOE €IMHCTBO HEOPraHWYEeCKOTO W OPTaHMYecKOTO MHUpPa, OOYCIIOBIEHHOCTH CBOMCTB
BEIIECTB X COCTaBOM U CTPOEHHEM, IO03HABAEMOCTh MPUPOJHBIX SBIEHUN MyTEM OHKCIEPHMEHTAa U PELICHUS MPOTHUBOPEUYUA MEXITy HOBBIMHU (pakTamMH U
TCOPETHIYCCKUMU TMPEANNOCBIIIKAMH, OCO3HAHHE POJIM XMMHHU B PCIICHHUHN 3KOJOTMYCCKUX np06neM, a TaKXKe HpO6J’I€M C6epe>1<eH1/m OHEPTCTUUCCKUX
PECYPCOB, ChIPbA, CO3IAHUS HOBBIX TEXHOJIOTU U MaTEPUAJIOB.

B mnane perneHus 3amad BOCITUTAHUS, Pa3BUTHS M COIUAIU3AIMHA OOYYAIONIUXCS MPHHATHIC MPOTPAMMON 10 XMMHUHU TOJXOJbI K OMpPEICIICHHIO
COJICpKaHUsI W TIOCTPOCHHS TpeAMeTa NPeAyCMaTpPHUBAIOT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX ACHCTBUI, MMEIONIMX 0a30BOEC 3HAUCHHE IS
pPa3IMYHBIX BUIIOB JIEATEIBHOCTH: pEUIEHUs NpoOsieM, TOWCKa, aHaimm3a U o0paboTku WH(OpMaIuu, HEOOXOTUMBIX I TPUOOPETEHHUS OIbITa
MPAaKTUYECKON M MCCIIEOBATENBCKOM e TEIFHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TIO3HAHUH XHMHHU.

B mpaktuke mpenojaBaHus XMMHU KaK Ha YpOBHE OCHOBHOTO 00mero o0Opa3oBaHMs, TaK U Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHUs, NPH
OTIPENICIICHUH COJICP)KATSIFHON XapaKTEPUCTUKHU IIeJeld M3ydeHHs MpeIMeTa HaIllpaBlICHHEM MEPBOCTECIICHHONH 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS
(dbopMUpOBaHHE OCHOB XMMHYECKOW HAayKH KaK OOJAacTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOH NEATEITHHOCTH YeJOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. C METOJMUYECKOW TOYKH 3PEHUS TaKOW TOAXOJ K OIPEICIICHUIO IIeNICH W3ydeHHsl MpeJMeTa SIBJISCTCS BIIOJHE
OTpaBIaHHBIM.



CornacHO 1aHHOM TOYKE 3pEeHMsI TJIABHBIMM LIEJIIMM HU3Yy4Y€HUsS IpeaAMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 Ki1.) SBJISIOTCSL:

e (opMupoBaHHE CUCTEMBI XUMHUYECKUX 3HAHUH KaK Ba)KHEHIIEH COCTABIISIONIEH €CTECTBEHHO-HAYYHOI KapTHHBI MUPa, B OCHOBE KOTOPOH JIeKaT
KIIIOUEBBIE MOHATHUS, (yHIAMEHTAJIbHbIE 3aKOHBl U TEOPUU XMMMH, OCBOCHME SI3blKa HAyKH, YCBOCHHE M IOHUMAHHE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UICTOPHEN NXPa3BUTHUS U CTAHOBJICHMUS,

e (opMupoBaHHE U pa3BUTHE NMPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEUIECTB M XUMMYECKUX PEaKIUi, HEOOXOAUMBIX AJsl MPUOOpETEeHUs
YMEHHUI OPUEHTUPOBATHCS B MUPE BEUIECTB U XUMUUECKUX SIBJICHUM, HUMEIOLUX MECTO B MPUPOJIE, B IPAKTUUECKON U MTOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JESITEIBLHOCTH, CBSI3aHHBIX ¢ HAOIIOACHUEM MOOBSICHEHHEM XMMHUYECKOIO SKCIIEPUMEHTA, COOII0IEHUEM TPAaBII
0e30macHOTO OOpaIIeHus ¢ BEIECTBAMH.

Hapsiny ¢ atuMm, cozmepkaTenbHasi XapakTepUCTUKA LeJIed W 3aa4 U3Y4EHHs MpeAMETa B MPOrpaMMe 110 XMMHUU YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU B CHCTEME cpeaHero odmiero odpazoBaHus. CerofHs B MpernojaBaHUM XUMUU B OOJIbLICH CTENEHHU OTAAETCS
MPENNOYTeHNE TMPAKTUYECKOM KOMIIOHEHTE CcoJepxaHusi oOydyeHus, OpPUEHTHUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHHMKAa OOIIe00pa3oBaTeIbHOM
OpraHu3aluy, BIAJCIONIEr0 He HAOOPOM 3HaHUH, a QYHKIMOHATIBHON IPAMOTHOCTBIO, TO €CTh CIIOCO0AMM M YMEHUSMHAKTUBHOIO MOJIyYCHHs 3HAHUH U
IIPUMEHEHHS UX B PEAIbHOM JKU3HM VISl PEIICHUANPAKTUYECKUX 3a1a4.

B cBs31 ¢ 3TUM IIpU M3ydeHUH IpeaAMeTa « XUMUS JOMUHUPYIOLEe 3HaUeHUEPUOOPETaOT TaKUe LU U 3aJauu, KakK:

ajanTanus oOydaroluXcsl K YCJIOBUSAM JUHAMUYHO Pa3BUBAIOIIErOCs MUpPA, (GOPMHPOBAHNE MHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOHM K
caM000Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY INPHUHITHUIO TPAMOTHBIX DPEUIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C
BEILECTBAMU U UX IPUMEHEHUEM;

(dopMupoBaHHe Yy 00YYAIOUIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), HUMEIOIIMX YHHBEPCAJIbHOE 3HAUYEHHUE Ui Pa3IMuYHBIX BUJOB
NeATeIbHOCTH: pelleHus pobieM, MoKucka, aHaiu3a 1 00paboTKu HH(POPMAIMK, HEOOXOJUMBIX UL IPUOOPETEHHUS OIbITa AEATEILHOCTH, KOTOPAas 3aHUMAET
BOXHOE MECTO B MO3HAHUM XUMHHM, a TAKXKe JJIS OLIEHKU C MO3UIMN 3KOJIOrMYecKor 0e30MacHOCTH XapaKTepa BIMSHUS BEILIECTB U XUMHUUYECKUX HPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX HWHTCPECOB, HWHTCIUICKTYadbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydYarOImUXCs: CIOCOOHOCTH CaMOCTOSITEIILHO
HpI/IO6peTaTI) HOBBIC 3HAHHUA 10 XUMHWU B COOTBCTCTBHUU C XU3HCHHBIMU HOTp€6HOCT51MI/I, HUCIIOJIB30BAaTh COBpeMeHHBIC I/IH(bOpMaIII/IOHHI)IC TCXHOJIOTUHN
IUTSl TIOUCKA M aHAIK3a y9eOHOW U HAYYHO-TIOMYJISIPHON HH(DOPMAIIH XUMHYECKOTO COJICPKAHNUS;

(dhopMHpOBaHHE W PA3BHTHE Y OOYYAFOIIMXCS ACCOIMATHBHOTO W JIOTMYECKOTO MBINUICHUS, HAOIIOATCIILHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIC OCO6€HHOHGO6XOI{I/IMBI, B 4aCTHOCTH, HpI/I HHaHI/IpOBaHI/II/I nu HpOBeI[eHI/II/I XUMHUYECCKOTO BKCI'IepI/IMeHTa;

BOCIIUTaHHE y 00ydaromuxcsi yOex1EHHOCTH B T'yMaHUCTHYECKON HANpPaBICHHOCTH XWMHHU, €€ BaXXHOW POJIM B PELICHUU IJI00abHBIX MpoOiIeM
paIII/IOHaJ'H)HOFO HpHpOI[OHOJ'II):%OBaHI/ISI, IIOIIOJTHCHU S BHGPFGTI/I‘ICCKI/IX pecprOB nu COXpaHeHI/ISI HpPIpOI{HOl"O paBHOBeCI/IH, OCO3HaHUuA HCO6XOI[I/IMOCTI/I
OEpeHOTO OTHOIICHUS K TPUPOJIE U CBOEMY 3/JI0POBBIO, a TAK)KE MPUOOPETEHHS OTBITA UCIIOIB30BAHUS MMOTYYSHHBIX 3HAHUN JIs1 IPUHSTHS TPAMOTHBIX
peI_HeHI/II\/'I B CI/ITyaI_[I/IHX, CBA3AHHBIX C XUMHWYCCKUMMU SABJICHUIAMU.

B y4yeOHOM TI1aHE cpemHero oOIero o0pa3oBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS BXOJHUT B COCTaB MpeaMeTHOU obOiactu «EcTecTBeHHO-
Hay4YHBIC MTPEIMETHIY.

OO1ee 9nCIIo 9acoB, OTBEAEHHBIX JUTSI M3yYCHHS XHMHH, Ha 0a30BOM YPOBHE CpeIHero o0mero oopasopanus, coctapiser 68 gacor: B 10 kiracce —
34 yaca (1 gacB Hememo), B 11 kimacce — 34 yaca (1 gac B Heaeio).



COJAEPKAHME OBYYEHUA10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMUH

[Ipenmer oprannyeckoil XuMuUU: €€ BO3HHUKHOBEHME, pa3BUTHE M 3HAYEHHE B TOJYYEHHHM HOBBIX BELIECTB U MaTepuanoB. Teopus CTPOECHUS
opranuueckux coenuHeHul A. M. bytiepoBa, e€ ocHOBHbIE mosoxeHUs. CTpyKTypHble (OpMYJIbl OPraHMYECKUX BellecTB. ['omMoJorus, u3omepus.
XuMHYecKas CBSI3b B OPraHUYECKUX COETUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenre o kiaccUPUKAIMM OpraHnyeckux BemlecTB. HoMmMeHKIaTypa OpraHMYeCKUX COEAMHEHUH (CHUCTeMaThyecKkas) M TpUBUAIbHbBIE
Ha3BaHMs BAXKHEUIINX MPECTaBUTENEH KJIacCOB OpPraHMYECKHUX BEIEeCTB.

DKcrepuMEeHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB M X MPEBpAIIeHU: 03HAKOMIIEHHE C 00pa3liaMH OpraHMYeCcKUX BEIIeCTB U MaTepuaiaMH Ha UX
OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ OpraHMYeCKHUX BelIecTB, HAONIOJEHHWE U OMHMCAHHE JIEMOHCTPAllMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYEeCKHX
BEIIIECTB MPU HarpeBaHWU (TUTaBJICHHE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN Psii. MeTaH U 3TaH — MPOCTEHIIHE TPEACTABUTENIN AIKAHOB: (PU3MUECKUE U XUMUUYECKHE CBONCTBA
(peakuuy 3aMelleHus] ¥ TOPEHUs), HAXOKICHUE B IPUPOJE, MOIydeHUE U TPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN pAll. DTUIICH U MPOIMUJIEH — IMPOCTeHIlne MpeACTaBUTEIN alIKEHOB: (pU3nueckue U XUMHYECKUe
CBOMCTBa (peaKuu TUIPUPOBAHMSL, TAIOT€HUPOBAHUS, THAPATALIMH, OKUCIICHUS U TOJIMMEPU3AIIH ), TOJIyYeHUE U PUMEHEHUE.

Ankamuensl: Oyramauen-1,3 u MermwnOyramueH-1,3: cTpoeHue, BaKHEHIIME XWMHYECKHE CBOMCTBA (peakmus mnosmMepusaiuu). llomydenne
CUHTETUYECKOIO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M 0COOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKUHN psi. ALlETUIICH
— TPOCTEHIIUN TMpEeJCTaBUTENh AJIKHHOB: COCTaB, CTpPOEHUE, (PU3WYECKHMEe M XMMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHUS, TaJIOTC€HUPOBAHMSA,
rUApaTalu, TOPEHHs), MOJIydeHUE U IIPUMEHEHUE.

Apensbl. benson: cocraB, ctpoenue, pu3nUecKue U XUMUYECKHE CBOMCTBA (peaKlMy raJloreHUPOBaHUS M HUTPOBAHUS), MIOTYYECHUE U TIPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guzuueckue u Xumuyeckue c80UCMEa (peakyuu 2ai02eHUpPOSaAnUs U HUMPOBAHUs), noaydeHue u npumeHerue. TOKCUIHOCTh
apeHOB.



['eneTrueckas CBsI3b MEXAY YTIICBOJOPOIAMH, TPUHAUICKAIIUMH K Pa3IHIHBIM KIIaccaM.

[TpupomHble UCTOYHHUKH YriieBoAopoaoB. [Ipupoansrii ra3 u nonmyrasie HedTsHBIE ra3el. Hedth u e€ mpoucxoxaenue. CrocoObl nepepaboTKu
He(TH: TIEPETOHKA, KPEKUHT (TEPMHUYECKHH, KaTaTuTHIeCKuil ), muposms. [IpoaykTeinepepaboTku HeTH, UX TPUMEHEHHE B TPOMBIIIZICHHOCTH U B OBITY.
KaMmeHHBIH yroib U MPOIyKTHI €ro NepepadoTKH.

DKCIepUMEHTATbHBIE METO/IbI M3YUEHHs BEIECTB U UX MPEBPAILICHHIA: 03HAKOMIICHHE C 00pa3IaMu IIacTMacc, KayqYyKoOB M PE3HHBI, KOJUICKIIHA
«Hedte» 1 «YT0omp», MOJEIHMPOBAaHUE MOJIEKYI YIJIEBOJOPOJOB U TalOT€HONPONU3BOAHBIX, MPOBEACHUE MPAKTUYECKON pabOoThl: MOTyYeHHE ATUIIEHA U

W3yYEHHE €TI0 CBOMCTB.

Pacuérurie 3amaun.

BBI'—II/ICJ'IGHI/ISI 110 ypaBHeHmo XI/IMI/I'-IGCKOI\/II peaKHI/II/I (MaCCBI, O6’BéMa, KOJIMYECTBA MCXOOHOT'O BECUICCTBA WU HpO}IyKTa peaKHI/II/I 110 UM3BCCTHBIM
Macce, 00bEMY, KOTUYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WIIN MPOIYKTOB PEAKITUN).

Kuciopoacoaepxamme opranudeckKue coeJuHEeHUst

Hpe)IGJ'IBHI)Ie OJTHOATOMHBIC CHI/IpTH. MeTaHOJ'I " DTAHOJI. CTpOGHI/Ie, (1)I/ISI/II-IeCKI/Ie U XUMHUYCCKHEC CBOfICTBa (peaKHI/II/I C aKTUBHBIMH METaJllIaMH,
raJjioreHOBOIOPOJIaMU, TOPEHHUE), NMpUMEHeHHne. BomopomHbie CBS3M MEXKIYy MOJICKyJaMH CHUPTOB. JIeiiCTBME MeTaHOJIa M STaHOJIa Ha OpPraHU3M
YyeJIoBeKa.

MHOTroaToMHBIE CIUPTHL. DTHICHTJIUKOIb W TJMICPUH: CTpOeHHEe, (PU3NYECKHe M XMMHYECKHE CBOWMCTBA (B3aMMOJICHCTBHE CO IIEJIOYHBIMU
MeTaJuTlaMH, KaueCTBEHHAs PEeaKIisl HAa MHOTOATOMHBIC CITUPTHI). JlelicTBre HaopraHu3M 4enoBeka. [[pumMeHnenre rimiepruHa u STUICHTIIUKOJIS.

@deHoJ: CTpOEHHE MOJIEKYNbl, (U3UUYECKUe U XHMUYECKHE CBOWCTBA.
Toxcuunocts penona. Ilpumenenue denona.

Anpaeruabsl u kemonsi. PopMasbeTuA, aleTalbAEI I CTPOEHHE, (PU3NUECKre U XUMUUECKUE CBOWCTBA (PEaKLMU OKHCICHHS U BOCCTAHOBJICHUS,
Ka4eCTBEHHbBIE PEAKLIMH), [T0JydeHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpeieIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbHHAs U YKCYCHASKUCIOTBL: CTPOCHUE, (PU3MUYECKHE U XUMUYECKUE CBOICTBA (CBOMCTBA,
o0mue A8 Kiacca KUCIOT, peakuus srepudukanum), nonydyeHue U npuMeHeHue. CTeapuHOBasi U OJIEMHOBAsE KMCIOTHl KaK MPEACTaBUTEIM BBICIIUX
KapOOHOBBIX KUCJIOT. MbLIa Kak COJIM BBICIINX KapOOHOBBIX KMCJIOT, MX MOIOIIEE ACHCTBUE.

CrnoxHble 3QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['miaponn3 cnoxsbeix 3¢upoB. XKupel. I'maponu3 sxupoB. [IpuMeHeHHe >XUPOB.
buonorudeckasposb KUpPOB.

VYTraeBojibl: cocTaB, KJIacCU(UKALUA YIIIeBOAOB (MOHO-, TU- U MOJIHUCcaxapusl). [ roko3a — npocTemii MoHOcaxapHl: 0COOEHHOCTH CTPOEHUS



MOJICKYJIBI, (PU3MYECKHe U XUMHUYECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom meau(ll), okucnenne amMuadabiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHUE,0POIKEHHUE TITFOKO3bI), HAXOXKCHHUE B IIPUPOJIC, TPUMEHEHNE, Onosiorndeckas posib.dotocunaTes. Ppykro3a Kak H30Mep TIIFOKO3BL.

Kpaxman u memmono3a kak mnpupojHbie noiumepbl. CTpoeHue Kpaxmana U Iesuirosio3bl. Du3nueckue W XMMHUUYECKHE CBOWCTBA Kpaxmaia
(ruaposii3, Ka4eCTBEHHAs PEAKIIUs C HOJIOM).

DKCHepUMEHTAIBHBIE METOJbl M3YUEHHUsI BEIIECTB M WX IMPEBpAIEHUN: MPOBEICHHUE, HAONIOJCHUE W OMHCAHHE JIEMOHCTPAI[MOHHBIX OIBITOB:
TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIIMH OJTHOATOMHBIX CIIUPTOB (OKHCIeHHE dTaHonmaokcuaoM meau(ll)), MHOroatoMHBIX CIUPTOB (B3aUMOJICHCTBHE
rmmrepuna ¢ ruapokcuaoM meau(ll)), anpreruaoB (okucieHne aMMHadYHbIM pacTBopoM okcuaa cepedpa(l) m rumpoxcunom meau(Il), B3aumoneiicTre
Kpaxmajia ¢ M0JIOM), IPOBE/ICHNE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOMN KHUCIIOTHI.

Pacuérnsbie 3amaumn.

Brruucnenust mo ypaBHEHHUIO XMMHUYECKOW peakIuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTA PEAKIIUUA MO W3BECTHBIM
Macce, 00bEMY, KOTUYECTBY OJHOTO M3 UCXOTHBIX BEIIECTB UIIW MPOIYKTOB PEAKITUN).

A3zoTcoaepkalme OpraHM4ecKue COCIMHEHNU .

AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHudeckue coeAuHeHus. Pu3ndyeckrue M XMMUYECKHE CBOMCTBAa aMHUHOKHCIOT (Ha MpHUMeEpe TIIMIUHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuap.

benku kxak mpupojHbIe BBICOKOMOJIEKYJSpHbIE coennHeHus. [lepBuuHas, BTOpUYHAs U TpETHYHAs CTPYKTypa OeiakoB. XHMMHYECKHE CBOICTBa
O€NKOB: TUAPOJIU3, IeHATYypalUsl, KAYECTBEHHbIC PEAKIIMK Ha OCJIKH.

DKCIepUMEHTAIbHBIE METOJIbl M3Yy4eHHs! BEIECTB M UX IMpEBpallleHUi: HAONIOJEHHWE U OIMMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATYypalus
OENKOB NP HArpeBaHUHU, [IBETHBIE PEAKIIUU OEIKOB.

BricokomoieKyJISIpHBbIE COeIMHEHU

OCHOBHbIE TIOHSTUS XMMHUU BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSSA
MoJieKyJisipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUsl U MOJIMKOHACHCALIMS.

DKCIepUMEHTAIbHBIE METOJIbl M3Y4YeHHs BEIIECTB U UX IMPEBPAIlCHUN: O3HAKOMIIEHHE C OOpa3l[aMH MPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH,
IJIAaCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzaius MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTraHUYeCKOM XMMUH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHME Kak OOIIUX eCTECTBEHHO-



HAYYHBIX TIOHATHUH, TaK ¥ MOHATUH, SBISIOMIMXCS CUCTEMHBIMHU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmire ecTeCTBEHHO-HAYYHbIC TIOHSATHUS: SBJICHUE, HAYYHBIH (DAaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHUHTE3, KIaCCU(PHUKAIHNS, TEPHOAUNIHOCTD,
HaOJII0IeHUEe, N3MEPEHHE, SKCIEPUMEHT, MOJIETTMPOBAHHE.

®usuka: marepus, SHEprus, mMacca, aToM, 3JIEKTPOH, MOJEKyJa, YHEPreTUYEeCKUil ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE
BeIIEeCTBa, (U3NUECKUE BETMIUHBI U €TUHUIIBI MX N3MEPECHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (OTOCHMHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIriIeBOIbI,
KUPBI, PEPMEHTHI).

['eorpadusi: MUHEpaIIbl, TOPHBIE MTOPO/IBI, TIOJIE3HBIE HCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHONOTHSI: THUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATBHOTO TMTAHHS, MOIOIIUE CPEICTBA, JEKAPCTBEHHbIE W KOCMETHYECKHE Tpernaparsl,
MaTepHaITbl U3 UCKYCCTBEHHBIX M CHHTETHYECKIX BOJIOKOH.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMNNHA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOEHHUsS OOy4aroIIMMMCS MpOrpamMM CpeiHero ooduiero oOpasoBaHus (JIMYHOCTHBIM,
MeTarnpeIMETHBIM U peIMETHBIM ). HaydHO-MeToImaeckoil 0CHOBOM Isipa3pabOTKH IIIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHUS MTPOTPAMM CPETHETO 0OIIero
00pa3oBaHUs SBISETCS CUCTEMHO-IESITETLHOCTHBIN ITOIXO0.

B COOTBETCTBUM C CHCTEMHO-IEATEIHHOCTHBIM TOIXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpenMeTa «XUMUS» Ha YpPOBHE
CpenHeroo0mero 0Opa3oBaHys BEIICICHBI CIEAYIOIINE COCTABIIAIOIINE:

0CO3HaHHE 00YJAFOIUMHUCS POCCUHCKON TPaKTAHCKON MICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOTIPEICIICHHUIO;

HAJIMYHE MOTHUBAIMH K 00yIEHUIO;

IeJICHAIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUH JTMYHOCTH Ha OCHOBE KITIOYEBHIX IEHHOCTEH M MUCTOPUYECKHX TPAJAWIUN 0a30BOM Hayku
XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYYAlOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIESTENBHOCTH ILEHHOCTHO-CMBICTIOBBIMH YCTAHOBKAMHM, NPHCYIINMHU
[IEJIOCTHOH cUCTeMe XMMUYECKOro 00pa30BaHus;

HaJIMYUe TPABOCO3HAHUS SKOJOTHYECKOHM KyIbTYPHI M CIIOCOOHOCTH CTaBHUTh IIETH U CTPOUTH KU3HEHHBIC TIJIAHBI.

JINYHOCTHBIE PE3yNIBTAThl OCBOCHUS MpeaMeTa « XUMUs JTOCTUTaloTCs B €AMHCTBE Y4€OHOI M BOCIMTATENBHON JESTEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH M HMJEaTaMU POCCHHCKOTO T'PaXIAHCKOTO OOIIecTBa, MPUHATHIMH B
o0IecTBe HOPMaMH M IPaBUJIAMHU MTOBEJCHUS, CIIOCOOCTBYIOIIMMH TIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH
00yJaronuxcs.

JINYHOCTHBIE pe3yNIbTaThl OCBOCHHUS MpenMeTa « XUMUsS» OTPaxatoT chOpMHUPOBAHHOCTH OIBITA MMO3HABATEIBHON U MPAKTUYECKOW JESTEIHHOCTH
o0ydaromuxcs 1o peai3anyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpasaanckoro BoCHHTAHMSA:
0CO3HAHMS 00YJAIOIMMKCS CBOMX KOHCTHTYIMOHHBIX TIPaB 1 00S3aHHOCTEH, yBaYKEHHS K 3aKOHY U TIPABOTIOPSIKY;
TNPEJCTaBIEHNs O COIUANBLHLIX HOPMAX U MPAaBUIIAX MEKIMUHOCTHBIX OTHOIMIEHHH B KOJIIEKTHBE;



TOTOBHOCTH K COBMECTHON TBOPUECKOH JESITEIbHOCTH IIPU CO3/IaHUHU YUEOHBIXITPOEKTOB, PEILIEHNHN YU€OHBIX U I03HABATEIbHBIX 33/1a4, BHIIIOJHEHUH
XUMHUYECKUXIKCIIEPUMEHTOB;
CIOCOOHOCTH TIOHUMATH M IPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTHKY M apryMEHTHI APYrUX MPH aHAIH3€E PA3IMYHBIX BUJOB y4eOHOW JeITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHHUS K HICTOPUYECKOMY H HAYYHOMY HACJIEAMI0 OTE€YECTBEHHOW XUMUMU;

YB@XEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M TMPAKTUYECKOTO NMPUMEHEHMS] XMMHH, OCO3HAHMSI TOTO, UYTO JOCTHIXKEHUS HAYKU €CTh
pe3ynbTaT JIUTEIbHBIX HAOMIOAEHUHN, KPOTIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTHKOB;

MHTEpeca W TIO3HABATEIbHBIX MOTHMBOB B TIOJIYUCHHH U TOCJEAYIOIIEM aHajdn3e WHPOPMAIMM O TEPENOBBIX JOCTHKEHUSX COBPEMEHHOM
OTEUYECTBEHHON XHMUHU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIHTAHMS:

HPABCTBEHHOT'0 CO3HAHMS, STHYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SBIICHUSIMHU, U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAJIBLHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJACHUE W MOCTYNKHA CBOMX TOBAPHILEH C MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUI
ATUX MOCTYIKOB;

4) ¢popMHPOBAHHS KYJILTYPbI 310POBbSI:

MOHMMaHUS [IeHHOCTEH 3/I0pOBOro M 6e30MacHOro 06pasa KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MUECKOMY H
ICHXHYECKOMY 3/I0POBBIO;

COOTI0/IEHNs TIPaBHJI GE30MACHOTO OOPAIIEHHUS C BEIIECTBAMHU B OBITY, TIOBCEIHEBHOM KU3HU U B TPYIOBOH J€ATEIHOCTH;

MOHMMAHMS LIEHHOCTH NPaBUI MHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO 0E30NACHOTO TOBENEHMS B CHTYALMSX, YIPOKAIOMIUX 370POBBIO M JKH3HHU
JIIOACH

0CO3HAHMS HOCIEACTBUN U HEMPUATHS BPEIHBIX IIPUBBIUEK (YHOTPEOIEH s alIKOroJIs, HAPKOTUKOB, KYpPEHHs);

5) TpynoBoro BocniuTanus:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEN0BATENbCKOM IeATeIbHOCTH, OOIIECTBEHHO MONE3HOM, TBOPYECKOH M JPYyrux BHAAX
JESITETbHOCTH,

YCTAaHOBKM HA aKTHMBHOE Y4acTHe B PEellleHMH NPAKTUYECKHX 3a/a4 COLMANBHON HATIPABIEHHOCTH (B paMKaX CBOETO KJIACCa, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3y4EeHHIO MPOodecCuil pa3InuHOro pojia, B TOM YUCIIC HA OCHOBE IPUMEHEHHS MTPEAMETHBIX 3HAHUH 110 XUMHH;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yJbTaraM TPYJI0BOM ACSITEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHONU TPACKTOPUH
oOpa3oBanus, Oyaymied npodeccuu W peanw3ani COOCTBEHHBIX XKU3HEHHBIX IUIAHOB ¢ YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHH,
MHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6) 7K0J0rHUECcKOro BOCIIHTAHHUS:

IKOJIOTHYECKH I1e7IeCO00pPa3HOro OTHOMICHHUS K MIPUPOJIe, KaK HCTOYHUKY CYIICCTBOBAHMS JKU3HH Ha 3eMIIe;

MOHUMAaHUS TJI00AJIHLHOTO XapaKTepa 3KOJOTHYCCKUX np06neM, BJIMAHUSA OKOHOMHYCCKHUX IMPOLECCOB HAa COCTOAHUC HpHpOI[HOfI n COHH&]’II)HOfI
Cpensl;

OCO3HAaHUA HCO6XOHI/IMOCTI/I HCIIOJIB30BAHUA ,Z[OCTI/I)KGHI/Iﬁ XUMHHU JJIA pEHICHHA BOIIPOCOB pALlMOHAJIBHOTO IMTPUPOAOIIOJIE30BaHM A,

aKTUBHOTO HENpUATHSA JEHCTBUIl, NPUHOCAIIUX Bped OKpYXKalolled MNpUpPOJHON cpele, yMEHHS MPOTHO3UPOBATh HEOIAaronpusTHbIE
9KOJIOTHYECKHUETIOCIEACTBUS TPEANPUHUMAEMBIX AEVCTBUI U NIPEIOTBPAIATh UX;

HaJIN4YHA Pa3BUTOr0 3KOJOTHYECKOI'O0 MBIIIJICHUA, SKOJOTHYECKOU KYJIBTYpPBI, OIIbITa ACATCIBHOCTH SKOJOTUYECKOU HAIpaBJICHHOCTHU, YMCHHA
PYKOBOJICTBOBATHCSI IMU B TI03HABATEIIbHOW, KOMMYHUKATHBHOW M COITMAILHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTHBHO MPOTHBOCTOSATH HIICOJIOTHH
xemodooun;

7) EeHHOCTH HAYYHOrO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMYYPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CIeUU(PUKN XUMUU KaK HayKH, OCO3HAHMs €€ posid B (JOPMUPOBAHUHU PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU LEIOCTHOTO
MpeJICTaBICHUs] 00 OKpYXKAloIleM MHUpe KaK O €IUHCTBE MPHUPOAbI M YeOBEKa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW M pEIIeHUH MpodiieM
COXpaHEHUs MPUPOJIHOTO PAaBHOBECHUS;

yOexAEHHOCTU B 0coboit 3HAYUMOCTHU XUMUH IS COBPEMEHHOMIMBIIM3AIMU: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTU U
BKHOH pOJM B CO3J[aHMU HOBOM 0a3pl  MaTepuaIbHOW KYIbTYpHI, pelieHnn I00ANBHBIX  TPOOJIEMYCTOHYHBOTO PAa3BUTHS
YelI0BEYEeCTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIEBON HMIKOJIOTHUECKOI 0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECIICYEHNUN YCIOBUUYCIICITHOTO
TpyJa U 9KOJOTHYECKH KOM(OPTHOI )KM3HHU KaXKJOT0 UieHa 00IIeCcTBa;eCTeCTBEHHO-HAYUHO IPaMOTHOCTHU: TIOHUMAaHUS  CYIIIHOCTH
METO/I0B TIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATHIIONyYaeMble 3HAHUS IS aHAIHU3a U OOBSCHEHUS
SBJICHUIN OKPYKaroUIero Mupa u



MPOUCXOIAIINX B HEM M3MEHEHUM, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HAOCHOBE HAyYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO TTOJTYYCHUS
JIOCTOBEPHBIXBBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCITOJIB30BATh XUMHUYCCKHAE 3HAHUS TSI PEIICHHSI MPOOJIeM B PEATbHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATEIbCKOM I TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHHIO, K AKTUBHOMY IOJIYUYCHHIO HOBBIX 3HAHUN IO XUMUU B
COOTBETCTBUU C )KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSAM Tpy/Zia B Pa3IMUHbIX cepax NpoPecCUOHATbHON AESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MerTanpeMeTHbBIE pe3yIbTaThl 0CBOSCHUS YIeOHOTO MpeaMeTa « XUMHES» Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe U1 (GOPMUPOBAHUS MHUPOBO33PEHUS 00YyHaIOIINXCS MEXIUCIUILTUHAPHBIE (MEXIPEAMETHbIE) OOIIeHaAyYHbIe MOHITHS, OTPa’Karolue
IICJIIOCTHOCTH HayLIHOﬁ KapTUHBI MHpa U CHGHI/I(bI/IKy MCTOJOB ITO3HAHHA, HCIIOJB3YEMBIX B C€CTCCTBCHHBIX HAayKax (MaTepI/ISI, BCIICCTBO, JHEPIrus,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJ0BaHUE, HaONIO/IEHUE, H3MEpEHHE,
AKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJbHbIC yueOHBIC ACHCTBUSA (IO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), oOecnieunBarone GopMupoBaHue (HYHKIIMOHATBLHOMN
IPaMOTHOCTH M COL[MAIBHON KOMIIETEHIIUU 00yJarouxcs;

CIOCOOHOCTh oOyuaronuxcs UCII0JIb30BATh OCBOEHHbIE MEXIUCHMITIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHUS U
YHHUBEpcaJbHbIe yueOHbIE ACUCTBUS B IO3HABATEIHLHON U COLIMATIBHON MPAKTUKE.

MertanpeaMeTHble pe3yabTaThl OTPaKalOT OBJAJCHUE YHUBEPCATBHBIMH yYEOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMU
NEUCTBUSIMU.

OBiajeHHe YHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU €l CTBUAMM:

1) 0a30BbIe JIOTHYeCKHe NeHCTBUA:

CaMOCTOSITENILHO (dbopMynupoBarth u aKTyallu3upOBaTh npo0IieMy,BCeCTOpOHHE €€ pacCMaTpUBaTh;

OTpeNeNsaTh  [eNu JeSTeNbHOCTH, 3alaBasg  TMapaMeTpbl U KPUTEPUU  UXJOCTHIKEHUS, COOTHOCHUTH PE3yIbTaThl AEATEIHHOCTH C
MOCTABJIEHHBIMH IEJISIMHU;

MCIOJIb30BaTh MTPH OCBOCHHUH 3HAHHI MPUEMBI JJOTHUYECKOTO MBIIUICHUS —BBIICATh XapaKTepHble MPU3HAKU TOHATUNA M yCTaHABIMBATh HMX
B3aMMOCBSI3b,



MCIIOJIb30BAaTh COOTBETCTBYIONINE MOHATHUS JUTsI OOBSICHEHUS OTJCIBHBIX (DAKTOB U SIBICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIIACCH(HUKAIINN BEIIECTB M XMMHYECKUX PEaKIIHid;

YCTaHaBJIUBATh [IPUYNHHO-CIIEICTBEHHBIC CBS3U MEXy U3y4aeMbIMU SBJIICHUSIMU;

CTPOUTh JIOTMYECKHE pacCyKIeHUs (MHIYKTUBHBIC, JEAYKTUBHbIE, I10 aHAJIOIMM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOpPEUMS] B
paccMaTpuBaeMbIX SIBJIEHUSX, (POPMYINPOBATH BHIBObI U 3aKIIOUECHHUS;

MIPUMEHSTH B MPOLIECCEe MMO3HAHUS, UCTIOIb3YEMbIE B XUMHUU CUMBOJIMUECKUE (3HAKOBBIE) MOJEIH, TPE0OPa30BbIBaTh MO/IEIbHBIE MIPEICTABICHUS —
XUMHUYECKUH3HAK (CUMBOII) 3JIEMEHTA, XUMUYecKasi popMyIia, ypaBHEHUE XUMUYECKON pEeaKINU
— IPU pelIeHUH y4eOHBIX MMO3HABATEIbHBIX M MPAKTUYECKUX 33/1a4, IPUMEHATh Ha3BaHHBIE MOJIEJIbHBIE MPEACTABICHUS AJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIU.

2) 6a3oBbIe HCCIEIOBATEILCKHE ACHCTBHS:

BJIaZICTb OCHOBAMM MCTOJ0B HAYYHOT'O MO3HAHHA BEIIECCTB U XUMHUYCCKUX peaKHHﬁ,

GOpMyIMpOBaTh LIEIM W 3aJa4d HCCIICIOBAHHS, UCIIONB30BaTh MOCTABICHHBIC H CAMOCTOSATEIBHO C(OPMYIMPOBAHHBIE BOIPOCHI B KAauecTBE
MHCTPYMEHTA [O3HAHMS M OCHOBBI JUTs (JOPMHUPOBAHMS THIIOTE3BI 10 TIPOBEPKE NPABMIEHOCTH BEICKA3bIBAEMBIX CYIKICHHIL;

BIIaJeTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHMPOBAHMS U IIPOBEICHUS YUCHHUECKHX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIONATh 32
XOJIOM TIPOLIECCa, CAMOCTOSTENIFHO MPOTHO3MPOBATh €r0 Pe3yNbTaT, (hOPMYIHPOBATH 0GOOIIECHHS 1 BBIBOIBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3Y/IbTATOB
YICCITEIOBAHMS,COCTABIIATH 0O0CHOBAHHBIN OTUET O TIPOJIETAHHOM padoTe;

IPHOGPETATh OMBIT YUCHHUECKOH MCCIIENOBATENBCKON M NPOSKTHON JEATEIEHOCTH, IPOSBIATH CIOCOOHOCTH M FOTOBHOCTb K CAMOCTOSTEILHOMY
TIOWCKY METOJIOB PELICHHs MPAKTHUECKHX 337124, IPUMEHEHHIO Pa3THYHbIX METOI0B ITO3HAHKSI.

3) padora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3TMUHBIX HCTOYHMKAX HHMOPMALMK (HAydHO- HOMYIIAPHAS JINTEPATypa XMMHUECKOTO COJICPKAHMS, CIIPABOYHBIE TTOCOOHS,
pecypchl VIHTepHETa), aHAIM3MpoOBaTh WMH(GOPMALMIO DPA3IMYHBIX BHIOB M (OPM MpPEICTABICHHSA, KPUTHUCCKH OLCHHBATH €& JIOCTOBEPHOCTh M
HEIPOTHBOPEUHBOCTb;



(hopMyITHPOBaTh 3aMPOCHl U IPUMEHSITh Pa3IMIHBIC METOJIBI TIPH MOUCKE U 0TOOpe HHPOPMAIH, HEOOXOAUMOM ISl BBITIOJTHEHUS YYeOHBIX 3a1a4
OIPENEIIEHHOTO TUTIA;

MIPUOOPETATh OIBIT MCIIOIH30BaHMS HHPOPMAITHOHHO-KOMMYHUKATUBHBIXTEXHOJIOTHI U Pa3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOUPATh ONTHMAIIbHYIO (pOopMY MpeacTaBieHUs HHPOPMAIUH (CXeMBbI, TpaduKH, JUarpaMMbl, TAOJIUIbI, PUCYHKU U JAPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KaueCTBE CPENCTBA IMpHU paboTe C XUMUYECKON MH(pOpMaIuen: MPUMEHITh MEXMpeIMeTHbIe ((pU3nuecKue u
MaTeMaTHYeCKHUE) 3HaKH U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPhl, HOMEHKIIATYPY;

WCIIOJIb30BaTh U MPEe0OPa30BhIBATH 3HAKOBO-CUMBOJMYECKUE CPEACTBA HATJISITHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHY 1eHCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/TaeMOM TEMBI B XOJ€ AUAJIOTa W/WIN TUCKYCCHUU, BBICKAa3bIBaTh UJIEH, (POPMYIUPOBATH CBOM MPEIOKCHUS
OTHOCHTEIILHO BBITIOTHEHUS MPEIOKEHHOHN 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH PEe3yNbTaTOB MMO3HABATEIIBHON JESITEIBHOCTH, MOTYYEHHBIX CAMOCTOSATEIHHO MM COBMECTHO CO CBEPCTHUKAMH TIPHU
BBITIOJTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKON PabOTHI MO0 MCCIIEIOBAHUIO CBOMCTB M3YYaeMBIX BEIECTB, PeATM3aIlUi y4eOHOTO MPOEKTa U
(dbopMynupOBaTh BHIBOJIBI IO pe3yiIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUM MTyTEM COTIIACOBAHHUS MO3UIMI B X0Jie 00CYX1eHUsI 1 0OMeHa MHEHUSIMHU.

OBnajeHHe YHHBEPCAJbHBIMU PeryJIATUBHBIMH /1€fiCTBUAMM:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBIISATH CBOIO MMO3HABATENBHYIO JEATEIBHOCTD, ONpeeNss e€ 1elid U 3aJa4i, KOHTPOJIUPOBATh U M0 Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii aITOPUTM JIEHCTBUI NMPHU BBIIOJHEHUU Y4€OHBIX M HCCIENOBATENIbCKUX 33aJay, BHIOMpaTh Haubosee
3¢ deKTUBHBIN CIIOCOO UX pelIeHHs C YUETOM MOJYUYESHHsI HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKHUX PEaKLIUIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEIHLHOCTH Ha OCHOBE CAaMOAHAaJIN3a HCAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI10 KJIACC

Hpe,[[MeTHLIC PE3YyIbTAThI OCBOCHHA KypcCa ((OpFaHI/I‘ICCKaH XHUMMUA»
OTpaxXaroT:
C(I)OpMI/IpOBaHHOCTB HpeﬂCTaBHeHI/Iﬁ ) XUMHYECKOMN COCTaBHHmmeﬁCCTCCTBeHHO'HaquOﬁ KapTUHBI MHUpPa, POJIM XUMHU B

MMO3HAHUU SIBJICHUU IIpUpoaml,



B (OPMHUPOBAHWN MBIIUICHUS M KYyJIbTYPHl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOM Ui pEIICHUS MPAKTHUYECKUX 3a4a4 U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U MPUPOTHON CPEAE;

BJIQJICHUE CUCTEMOW XMMHUECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE NOHITUS (XUMUUYECKUI DJIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka
aToMa, MOJIEKYJa, BAJIEHTHOCTh, JIEKTPOOTPHUIIATEIIEHOCTD, XUMHUECKAs CBSI3b, CTPYKTYpHast ¢opmyra (pa3BEpHyTast U COKpaIIEHHAas!), MOJIb, MOJISIpHAS
Macca, MOJISIpHBIN 00BbEM, YIIIepoIHBIN cKeseT, GQyHKIMOHANbHAs TPYIINa, paJuKail, i30Mepus, U30Mepbl, TOMOJIOTUYECKHUM Psijl, TOMOJIOTH, YTJIEBOI0POIbI,
KHUCJIOPOJI Y a30TCOAEpIKAIUE COEMHEHUsI, MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHBIE COEAUHEHMUS); TEOPHUU U 3aKOHBI (Teopus
CTpoeHHUsl opraHnyeckux BemecTB A. M. ByrnepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XHMHU;
MHPOBO33PEHYECKUE 3HAHUS, JIEKAl[Me B OCHOBE NMOHUMAHHUS NPUYMHHOCTH M CHCTEMHOCTH XWMMYECKUX SIBICHUH, (PAKTOJIOTMYECKHE CBEIECHHS O
CBOICTBaxX, COCTaBe, NOJYyYEeHUH U 0€30MaCHOM HCIOJIb30BAaHNU BOKHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH IEeATEIbHOCTH YeJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHMH BBISBISATh XapaKTepHbIE MPU3HAKU MOHSTHUM, YCTaHABIMBATh WX B3aMMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOIIHE
MOHSTHS TIPU OTIMCAHUU COCTaBa, CTPOCHUS U IIPEBPAICHUN OpraHMYeCKUX COEINHEHUN;

c(OpPMUPOBAHHOCTh YMEHMHM HCIOJIB30BAaTh XUMHYECKYIO CHMBOJIUKY JUISI COCTABJIGHHS MOJEKYISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaEHHOM) (hopMya OpraHMYECKHUX BEIIECTB U YPAaBHEHUN XMMHMUYECKUX pPEaKlMi, W3rOTaBIMBAaTh MOJEIN MOJIEKYJI OpPraHHMYECKHUX BEIIEeCTB JUIs
WJUTFOCTPALIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAAIC)KHOCTh U3yYEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHUIO K ONPEICIEHHOMY
KJ1acCy/Tpynne cCoeAMHEHUN (YriieBOAOPOIbl, KUCIOPO U a30TCOAepKAIlIUe COCTUHEHHS, BRICOKOMOJIEKYIIIpHbIE COCIMHEHUS), aBaTh UM Ha3BaHUSA 110
cucrematrueckoii HomeHkinatype (IUPAC), a takke MPUBOAWTH TPUBHUAIbHBIC HA3BAHHS OTACIbHBIX OPraHMYECKHUX BEIIECTB (ITHJICH, MPOIMJICH,
alleTUJICH, ATUJICHTJIUKOJIb, TIULEpUH, (eHOoN, (GopMalblIerui, ameraablerui, MypaBbUHAas KHUCIIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBas KHCIOTA,
CTeapuHOBAs KUCIIOTA, ITI0K03a,pYyKTO3a, KpaxMal, LeJIII0103a, TJIUIUH);

c(OpPMUPOBAHHOCTH YMEHUS ONPEEIATh BUbl XUMHUUECKOHN CBS3H B OPraHUUYECKUX COCIUHEHUSIX (OUHAPHBIE U KpaTHbIE);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJIO)KEHUS TEOPUU CTPOEHHs oprannyeckux BemecTB A. M. byriepoBa ans oObsiCHEHUS 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHUS MacChl BEILIECTB;



chopMUpPOBAaHHOCTh YMEHHH XapaKTEepPU30BaTh COCTaB, CTPOCHHE, (DM3MYECKHE M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEICTABUTENICH pPa3IHMIHBIX
KJIACCOB OPraHWYECKHUX BEIISCTB (METaH, 3TaH, OTWICH, NPONWICH, ameTuieH, OyraameH-1,3, merunOyramueH-1,3, OCH30J, METaHOJ, 3TAHOII,
STHUJICHIJIMKOJb, TJIMIEPUH, (EHOJI, alleTalbAeTHl, MypaBbUHAsT W YKCYCHAas KHCJOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0NI03a, aMHHOYKCYCHAs KHCIIOTa),
WLTIOCTPUPOBATH TEHETUYECKYIO CBS3h MEXKIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMA C UCTIOIB30BaHUEM CTPYKTYPHBIX (OPMYIL;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOUYHUKHU YIJIEBOJAOPOIHOTO ChIpbs (He(Th, MPUPOAHBIN a3, yroiib), CHOCOObI UX MEepepabOTKU U
MPaKTUYECKOETIPUMEHEHHE TIPOTYKTOB NEPEepPadOTKH;

c(OPMHUPOBAHHOCTh YMEHHU TPOBOIMTH BBIYHMCICHHUS 1O XMMHUYECKUM YpaBHEHHSIM (Macchl, 00b&Ma, KOJMYECTBA MCXOIHOTO BEIIECTBA HITU
MIPOYKTa PEAKIIHH IT0 NU3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO M3 HCXOJHBIX BEIIECTBHUIIN MPOTYKTOB PEAKIUH);

Cc(OPMHUPOBAHHOCTh YMEHHUH BIIaJETh CUCTEMON 3HAHWH OO0 OCHOBHBIX METOJAaX HAYYHOTO TO3HAHWS, WCIOJIb3yeMBIX B XUMHH NPH H3yYCHUU
BEIIECTB M XMMHYECKHX SBIICHUH (HAOIOeHNE, M3MEpEHHEe, SKCIIEPUMEHT, MOJCITUPOBAHKE), HCIIOJIB30BaTh CHCTEMHBIC XUMUYECKHAE 3HAHHS IS
MIPUHSATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIHMSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh YMEHHI cOOMI0OIaTh NMpaBUja MOJIb30BAHUS XMMHUYECKON MOCYyAON U J1abopaTopHbIM OOOpYJOBaHUEM, a TakXKe MpaBuia
oOpallleHus ¢ BEIIeCTBaMU B COOTBETCTBUHU C MHCTPYKLUSMU IO BBIIOJHEHHUIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBHINOJHATH XUMUYECKUH SKCHEPUMEHT (IIPEBpalleHrs OpPraHM4YeCKUX BEUIECTB IPU HarpeBaHUHU,
MOJIyY€HUEATUIICHA U U3YyUEHHE €T0 CBOWCTB, KAUECTBEHHBIE PEAKI[MN OPTaHUYECKUX BEUIECTB, IeHATypalrs OEJIKOB IpU HarpeBaHHUU, [IBETHbIE pEaKIuu
OCIKOB) B COOTBETCTBHM C TPABUJIAMHU TEXHHKH O€30MACHOCTH TIPH OOpAIICeHWH C BEIIECTBAaMU U J1abOpaTOpHBIM O00OPYIOBaHUEM, MPEACTABISITH
pe3ynbTaThl XUMUYECKOTO 3KCIEpUMEHTa B (OpMe 3aluCH ypaBHEHHIl COOTBETCTBYIOLIMX peakiuil ¥ (OpMyIUpOBATh BBIBOJBI HAa OCHOBE ASTHX
PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHM KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYI0 HHGOPMAILIKIO, TIOJTYyYaeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpEACTBA MAcCCOBOM
nHpopmaruu, UHTEpHET U APYrUX);

chOpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBUiIa SKOJOTHYECKH IIeIeCOO00pa3HOro MOBEACHUS B OBITY M TPYHOBOH AEATEIHHOCTH B LIEJSAX
COXPaHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpelibl, 0CO3HABATH



OMACHOCTh BO3JIEHUCTBUS HA KUBbIE OPraHMU3Mbl ONpPEAEIEHHBIX OPraHMYECKHX BEUIECTB, NMOHMMas cMblici nokazatensd [1/IK, noscHaTes Ha npumepax
CHIO0COObI YMEHBIUIEHUS U MPEAOTBPAILEHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3MUEIIOBEKa;

U1 0Oy4arOMMXCS C OrpPaHMYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBS: YMEHHE TNMPHUMEHATH 3HAHWS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX MO3HAHUS
BELIECTB U XUMUYECKHX SIBJICHUIA;

U cHeNbIX M caaloBHIAMIMX OOYyYaroIUXCSA: YMEHHE HCHOJb30BaTh PeNlbe(HO-TOUEUHYI cucTeMy oOo3HaueHuil JI. bpainsa ansa 3amucu

XUMUYECKUX (HOpPMYII.



TEMATHUYECKOE IINTAHUPOBAHHMEL0

KJIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
No /i HaumeHoBaHue pa3ie/ioB U TeM Komt . (uudpoBsIe)
IporpaMmel Bcero POILHbIC pakririeciue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHUSI OPraHNYECKUX COETUHEHHH A. 3
M. byrneposa
Hroro mo pazmeny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — AJTKAHBI 2
29 HenpenenbHble yriieBoJOPOIbI: aTKEHBI, 6 1
aJIKa/IMeHBbI, ATIKMHbI
2.3 ApomMaTHYEeCKHe yriIeBOI0POIbI 2
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOJIOB U 3 1
HX mnepepadoTKa
Uroro no pazgeny 13
Paznea 3. Kucaopoacoaepxamme opranudeckue coelMHeHmst
3.1 Cruptsl. @enon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTconepxaiiue OpraHnvecKue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wroro mo pazmeny 3
Pa3nes 5. BoicokomouieKy /IsipHbIe COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME
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