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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CPEAHEr0 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obOpa3oBaHuM B
Poccuiickoit ®enepanuu», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHON
oOpa3zoBaTebHON MporpamMmbl  cpeaHero obmero o6pazoBanust (POII COO),
npeacraBieHHbIXx B DenepanbHOM TrocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenogaBaHusi y4yeOHOro mnpeamera «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusix Poccuiickoit denepanuu, peaan3yroldX OCHOBHbBIE
oOpa3oBaTeibHble MNPOrpPaMMbl, M OCHOBHBIX TMOJOXKEHUNH «CTpaTreruu pa3BUTHUS
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONpeIeIeHUI0 001en
CTpaTteruu oOy4eHHs, BOCIIMTAHUS U Pa3BUTHS OOYyYalOUIUXCS CPEJICTBAMHU Y4eOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBUIIU
koHuentyainpHple mojoxkeHuss PI'OC COO o B3auMoOOOYCIIOBICHHOCTH IIeJeH,
collepKaHMs, pE3yJlbTaToOB o00yueHus U TpeOOBaHUW K YPOBHIO IMOATOTOBKHU
BBIMTYCKHUKOB.

XuMH4ecKkoe oOpa3oBaHHE, IMOTydyaeMOe BBITYCKHHKAMH 00IIeo0pa3oBaTeIbHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMON YacThlo WX 00pa3oBaHHOCTH. OHO CIYKHT
3aBEpINAIONIMM JTAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KIIIOYEBBIX I[EHHOCTEH, MPUCYIIUX IEJIOCTHONM CHUCTEME XHMHUYECKOTO 00pa3zoBaHUS.
OTH HEHHOCTHU KacaloTCs MO3HAHUS 3aKOHOB MPUPObI, ((OPMHUPOBAHUS MUPOBO33PEHUS
U 00IIel KyJIbTypbl YEJIOBEKa, a TAK)KE HKOJOTMYECKH OOOCHOBAHHOI'O OTHOMICHHS K
CBOEMY 3JIOpPOBBIO U TpUPOAHON cpene. Peanmmsyercs xummudeckoe oOpazoBaHuE
oOydJarommxcs Ha YPOBHE CpEIHETO OOIIero o0pa3oBaHHsS CpeACTBAMU Y4eOHOTO
npeaMeTa «XHUMHs», COAEpKaHUE M MOCTPOCHHE KOTOPOro ONPENEIeHbl B IPOrpaMMe
M0 XUMHUU C YUYETOM CHEIU(PUKN HAYKA XUMHHU, €€ 3HaYCHHs B IO3HAHUU TPUPOJBI U B

MaTepuadbHON JKM3HU OOIIECTBA, a TaKKe C y4€TOM OOIIMX LeJel W MPUHIMUIIOB,



XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEr0 OOIIEro 00pa3oBaHUs
B Pocculickoii @enepauuu.

XUMHSI KaK 3JEMEHT CUCTEMbl E€CTECTBEHHBIX HAayK HUIpaeT 0co0yl poib B
COBPEMEHHOW IIMBUJIM3ALIMM, B CO3JaHUU HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMUpPOBAHUE pPALUUMOHAIBHOIO HAYYHOTO MBIIUIEHUS, B
CO37aHME LIEJIOCTHOTO TPEJCTaBIEHUs OO0 OKpyXaloUuleM MHpe KaK O €IUHCTBE
OpUpOAbl W 4YeJoBeKa, KOTopoe (GOpMHUpYETCsl B XUMHUM HAa OCHOBE MOHHUMAHMS
BEILIECTBEHHOTO COCTaBa OKPYXKAIOLEr0 MUpa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU MPUMEHEHUSI.

TecHo B3aMMOJENCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUs CTaja
HEOTHEMJIEMOI YacTbl0 MHUPOBOU KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHEM YCHEIIHOIO
Tpyda M OSKU3HU Kaxjaoro uieHa obmiectBa. CoBpeMeHHass XHMHS Kak Hayka
co3ujaTelibHas, KaKk HayKa BBICOKMX TEXHOJIOTHUH HalpaBjeHa Ha pelIeHUe TII00aIbHbBIX
npo0JieM YCTOMYMBOTO pPa3BUTHUS 4YEJOBEYECTBA — CHIPHEBOM, JHEPreTHYECKOM,
MUIIEBOM, SKOJOTHYECKON 6€30MacHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBUM ¢ OOUIMMH LENSIMH M TPUHIMIIAMH CPEIHEro OO0IIero
oOpa3oBaHus cojepxkanue mnpeamera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHBb
U3YYCHHs) OPHUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOOXOAUMYIO UM JUIS BBIPAOOTKH MHUPOBO33PEHUYCCKUX OPHUCHTHPOB,
YCIICIIHOTO BKJIIOUEHHUS B JKM3HB COLIMYyMA, MPOJODKEHHUS] 00pa30BaHUs B PAa3IMUHBIX
001acTAX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsionuMu  TipeaMera  «XUMUS»  SBISIOTCA  0a30Bble  KypChl  —
«Oprannveckass xumus» #u «OOm@as ©W HeopraHWYEcKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKu: CHUCTEMa
3HAHUW MO HEOPraHMYeCKOW XUMHUU (C BKJIIOUYEHHEM 3HAHUW U3 OOIlel XUMUHU) U
opranndyeckor xumuu. DopMHpOBaHHE [TaHHOM CHCTEMBI 3HAHUW NPU H3YYEHHUU
npeaMera o0ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHsI BCErO MHOTrooOpasusi BEIECTB

Ha OCHOBE OOIINX MOHATHI, 3aKOHOB U TEOPUN XUMUHU.



Crpyktypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cHOopMHUpOBaHAa B TMpPOrpaMMe MO XUMHUHU Ha OCHOBE
CHUCTEMHOI0 MOJX0Ja K M3YYCHHUI0 yu4eOHOro maTepuana u 00yCIOBIECHA UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHHUI Ha OMpeNEIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B
KypC€ OpPraHMYECKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCUYECKOM
TEOPUU CTPOCHUSI OPraHUYECKUX COCAMHEHMH, a TAKXKE Ha YPOBHE CTEPEOXUMHUUYECKUX
U DJICKTPOHHBIX MPEJCTaBICHUN O CTpoeHWH BemiecTB. CBeleHUss 00 H3y4aeMbIX B
Kypce BEIIeCTBax JalTCS B PA3BUTHH — OT YTJIEBOJIOPOJIOB IO CJIIOXKHBIX OMOJIOTHUECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckoll XWUMUU TMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOTO o00IIero o00pa3oBaHUs TMEpPBOHAYAIBHBIC
IPEACTaBICHUS O XUMHUYECKOM CBSI3M, KIACCU(PUKAIMOHHBIX IPU3HAKAaX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUUECKON PEaAKIIHH.

[Ton HOBBIM yrjiomM 3peHHs B TMpeaMeTre «XHUMHsS» 0a30BOro  ypOBHS
paccMaTpuBaeTCsl HM3Y4YEHHBId Ha YpPOBHE OCHOBHOro 0O0mIero o0pa3oBaHMs
TEOPETUYECKUN MaTepual U (PaKTOJIOTMYECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOM
peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmas W HeEOpraHuyeckas XUMUS)
0oOy4YaromMMCsl TPEOCTABIAECTCS BO3MOXXHOCTh OCO3HATh 3HAUEHHE IMEPUOIUYECKOTO
3aKOHa C OOIIETEOPETHUYECKMX M METOJOJIOTHUECKUX TO3UIMH, TIy0Ke TMOHSITh
UCTOpUYECKOE M3MEeHeHHWe (YHKIUH dTOro 3akoHa — OT oOoOmaromei 10
OOBSCHSIONIECH W MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMK O BaKHEHIIMX BENIECTBAX, HUX COCTABE, CTPOCHUH,
CBOWCTBaX W MNPHUMEHEHUHU, a TAaKXKE O XUMHUUYECKHX PEaKUUsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEeKaHusi JomnoJiHseTcs B Kypcax 10 m 11 kiaccoB snemeHTamMu
COJIepKaHMsl, UMEIOIIUMU KYJIbTYPOJIOTHUECKUN U MPUKIIAIHON XapakTep. DTH 3HAHUS
CrOCOOCTBYIOT OHUMAHHIO B3aMMOCBSI3U XUMUU C APYTUMHU HayKaMH, PACKpbIBAIOT €€
pOJib B MO3HABATENBHOM M MPAKTUYECKOW AEATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXKEHHUSI K IPOLIECCY TBOpUYECTBA B O0JIACTH TEOPUH M MPAKTHUYECKUX
MPUIOKEHUI XUMHM, MOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U

JIMYHOCTHO 3HAYMMBbIX HpO6HCMaX, CBJA3aHHBIX C XI/IMHeﬁ, KPUTHYCCKU OCMBICINMBATDH



MH(pOpMALINIO U PUMEHSTH €€ IJI MONMOJHEHUS 3HAHUHN, PEIICHUS] UHTEIIEKTYalbHBIX
U DKCHEPUMEHTAIBHBIX MCCIENOBATEbCKUX 3a/1ad. B 1menoMm conepkaHue ydeOHOro
npeaMera «XuMus» JaHHOTO YPOBHS M3YUEHHS OPUEHTUPOBAHO Ha (OPMHUpPOBAHUE Y
0o0ydJaromuxcs MHUPOBO33PEHUYECKONW OCHOBBI Il MOHMMaHUA (HUIOCOPCKUX HUIEH,
TaKMX KakK: MaTepUaIbHOEC E€IMHCTBO HEOPraHWYECKOr0 M OPraHUYEeCKOro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM W CTPOCHUEM, I103HABAEMOCTh
MPUPOJIHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUHI MEXKTY HOBBIMU
dakTaMu U TEOPETHUYECKUMH MPEINOCHUIKAMH, OCO3HAHUE POJM XUMHUU B PEUICHUH
AKOJIOTUUECKUX TPoOJeM, a Takxke MpolJieM cOepexeHus dHEPreTUYeCKUuX pecypcos,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpPUAJIOB.

B mutane pemieHus 3aga4 BOCIIUTAHMS, PA3BUTHS W COLMAIU3AIMUA O0YyJarOIUXCS
OPUHATBIE TPOrpaMMON 10 XUMHUU TOAXOJbl K ONPEACIICHUIO COJACpKaHUs |
MOCTPOSHUSI TPeaAMETa MPEeayCMaTPUBAOT (HOPMUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX
JNEUCTBUM, HMEIOUMX 0a30BO€ 3HAYEHHUE [JI PA3IMYHBIX BHJIOB JESTEIBHOCTHU:
pereHus mpoOieM, MOUcKa, aHaimu3a U 00paboTku WH(OpMAIUU, HEOOXOIUMBIX IS
OpUOOpETeHHUsT  ONbITa  MPAKTUYECKOW W HMCCIENOBATEIbCKON  JI€ATeNBbHOCTH,
3aHMMAIOIIeH Ba)KHOE MECTO B TTO3HAHUU XUMUHU.

B nmnpaktuke mpemopaBaHusi XUMHUM KakK Ha YypPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M Ha YPOBHE CpPEIHEro OOINero 0o0pa3oBaHUs, MPU OIpPEieICHUU
collepKaTeNIbHOM  XapaKTEePUCTHKU LeNied W3ydyeHUs TNpeIMeTa HampaBlIeHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAMIIMOHHO TMpU3HAETCS (HOPMUPOBAHHE OCHOB
XAMHYECKOM HAyKd Kak O0OJIaCTMU COBPEMEHHOI'O0 €CTECTBO3HAHHUSA, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3pE€HUS TAKOW IOAXOJ K OIPEACIICHUIO LEeJIed H3YYEHHUs
MpeaMeTa SBISIETCS BIIOJIHE ONPaBJaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUs TJIABHBIMU IEISIMU U3Y4YEHHUs MpeaMera
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBiAIOTCSA:

e (opMHpPOBaHHE CHUCTEMbl XMMHYECKUX 3HAHUM KaK BaXKHEHIIIEH COCTaBIISIONICH

€CTECTBEHHO-HAYYHOM KAapTHHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIOUEBBIE



MOHATHS, PYHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHUE SI3bIKAa HAYKH,
YCBOCHHE u MOHWMAaHHE CYITHOCTH JOCTYITHBIX 00001IIeHMIA
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C WCTOpUEH WX Pa3BUTHS M
CTaHOBIICHHSI;

e (QopmMupoBaHHe W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX IO3HAHUS
BEIICCTB U XUMHYCCKUX PEAKINH, HEOOXOMUMBIX IJIsi MPUOOPETCHUS yMCHHM
OpPUEHTUPOBATHCS B MHUPE BEIIECCTB U XUMHUYECKHUX SBJICHUH, UMCIONTUX MECTO B
IIPHUPOJIC, B MPAKTUYECKON U TTOBCETHEBHOM JKU3HU;

e pa3BUTHEC YMEHHUW W CIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM H
OO0BSICHEHHEM XUMUYECKOTO IKCIIEPUMEHTA, COOMIOCHIEM TIPaBU 0€30MacHOTO
oOpallieHusl ¢ BeIeCTBaMH.

Hapsimy ¢ atEM, coaepikaTenbHas XapaKTepUCTHKA IICJICH W 3ajlay HM3yYCHHS
npeaMeTa B MporpaMMe M0 XMMHH yYTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMH B CHCTEME CpeAaHero obOmiero obOpaszoBanusi. CeromHs B
NpEeroIaBaHuy XUMHH B OOJBIICH CTENMeHW OTHAETCS MPEATNOYTCHHE MPAaKTHIECKON
KOMIIOHEHTE COJep)KaHUs OOydeHUs, OPUCHTUPOBAHHON Ha MOATOTOBKY BBITYCKHHKA
o01ieo0pa3oBaTeIbHON  OpraHM3alMM, BJAJCKONMEro He HabopoM 3HAHUWH, a
(YHKIIMOHAIBHOH T'pPaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHUSMU aKTHBHOTO
TIOJTy4YCHUS 3HAHUI ¥ IPUMEHCHHS UX B PEaTbHOU JKU3HH IS PEIICHUS TTPAKTHUSCKUX
3ajau.

B cBs3u ¢ 9TUM mpu U3Y4YEHUH TpeaMeTa «XuMUs» JOMHHHPYIOIee 3HAUYCHUE
MPUOOPETAIOT TaKWe 1EIH U 3a7a9d, KaK:

aganTanus OOyYarommMxcs K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE WHTEJUICKTYadbHO PAa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPUHSATHIO TPAMOTHBIX PENICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHUe y 00YyJarOMIMXCS KIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIICTCHITHI),
MMEIONINX YHUBEPCATHLHOE 3HAYCHHE JIJIS PA3TMUYHBIX BUJIOB JEATCILHOCTH: PEIICHUS

npoOJjieM, TMOWCKa, aHanu3a U 00pabOoTKU HHPOpMALUU, HEOOXOAUMBIX JJIsi



MPUOOPETCHHSI OMBITA NESITEILHOCTH, KOTOpas 3aHMMAceT BaXHOE MECTO B TIO3HAHHH
XAMHH, a TaKXKe I OIEHKH C TO3UIMH DKOJOTHYECKOW Oe30MMacHOCTH XapakTepa
BIUSTHUS BEIICCTB MU XMMHUYECKUX IPOIECCOB HAa OPraHW3M YEJIOBEKAa W MPHPOIHYIO
cpeny;

pa3BUTHE TIO3HABATCIBHBIX HWHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPYECKUX
CHOoCOOHOCTEW O00yYarouIMxcs: CIOCOOHOCTH CaMOCTOSATEIbHO MNPUOOpETaTh HOBBIE
3HaHHMSI TI0 XMMHUU B COOTBETCTBHHM C >KM3HECHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BAaTh
COBpEMCHHbBIC HH(OpPMAIMOHHBIC TEXHOJIOTHH IS TIOMCKa W aHajdu3a Y4eOHOH u
HAYYHO-TIONYJISIPHON WH(GOPMAITMK XUMHUYECKOTO COJICPIKAHNUS,

dbopMHUpOBaHUE W Pa3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIUICHUSI, HAOIIOAaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, IPH IUTAHUPOBAHWUU U TMPOBEJCHHH XUMHUYECKOTO
OKCIIEPUMEHTA;

BOCIIUTaHWE y  OOydJarommxcs  yOeXJAEHHOCTH B  T'yMaHHCTHYCCKOU
HANpaBJICHHOCTH XHMHH, €€ BaXHOH pOIM B pEIICHWH TJIOOATBHBIX MpobdiieM
paIMOHAIBHOTO TPUPOOIIOIB30BAHNS, TOMOJHECHUS JHEPIeTHYECKUX PECYPCOB U
COXpaHEHHUs TPHUPOJHOTO pPABHOBECHS, OCO3HAHHS HEOOXOJAMMOCTH OEpeKHOTO
OTHOIIECHUS K TPUPOJE W CBOEMY 3JI0POBBIO, a TakkKe MPHOOPETEHUS OIbITa
UCTIOh30BAHMS TMOJYYCHHBIX 3HAHWUM JUISI TPHHATHAS TPAMOTHBIX pEIICHHH B
CUTYaIUX, CBSA3aHHBIX C XUMHUECKUMU SBICHUSIMH.

B ydeOHOM miane cpemHero obmiero oOpa3zoBaHus MpeaMeT «XuMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHON o0mactu «EcTecTBEeHHO-HAyUHBIE TPEIMETHI.

OO0miee 4uCIO YacoB, OTBEAEHHBIX [JISI M3YyUYCHUS XUMHUHU, Ha 0a30BOM ypOBHE
cpeaHero obmero odpa3oBaHus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1 gac B

Henemo), B 11 kmacce — 34 gaca (1 gac B Henerno).



COAEPKAHUE OBYYEHUSA
10 KVIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOCHUS OPraHHYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BELIECTB M HX NPEBpALICHUN:
O3HAaKOMJIEHHE C O0pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTepuajaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IMPEBPALLCHUI0 OPTAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TU1aBlieHHUe, OOYTIIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXKIEHUE B IPUPOJE, IMOIYyYEHUE WU
IIPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIEH U MPONUIEH —
npocTeiiine NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE U XUMUYECKHE CBOMCTBa
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAIlUU, OKHUCICHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTO

Kay4dyKa U PE3UHBI.



AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINKA NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHYECKUE CBOMCTBA (peakuuy TMIPUPOBAHUS, TAJIOr€HUPOBAHUS, THIpaTalUH,
ropeHus), NoJy4YeHUue U NPUMEHEHHE.

Apensbl. benson: cocraB, crpoeHue, (pU3MUECKMEe U XMMUYECKHE CBOMCTBA
(peakuuu raJoreHMpOBaHUS U HUTPOBAHUS), MOIYYEHHE W NMpPUMEHEHue. 1omyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHneHue. TOKCUUHOCTD
apeHoB. ['‘eHeTnueckass CBS3b MEXAY YIJIEBOAOPOJAMHM, TPUHALICKAUUMU K
Pa3JINYHBIM KJIaccaMm.

[IpupoaHbie HMCTOYHUKH YIIIEeBOMOPOAOB. [IpupoaHbli ra3 W MOIYTHbBIE
HedTsaHbie ra3pl. HedTs u €€ mpoucxoxaenue. CriocoObl nepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaauTH4eckuil), mnuponu3. [IpoaykTel
nepepaboOTKu HEPTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITYy. KameHHbIi
yroJib ¥ IPOAYKTHI €T0 NepepadOoTKH.

OKCHEpUMEHTAIBHBIE METOABl W3YYECHHsI BEIIECTB M HMX IIPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu IUIacTMAacc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hebtb» u  «Yroipy, MOJIECTUPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB M

raJIOr¢HOIIPOU3BOAHBIX, IMPOBCIACHUC HDaKTI/I“IGCKOf/Jl Da6OTI>I: IMOJIYUYCHHUC O3THUIJICHA

Y U3YUYCHHE €T0 CBOKCTB.

Pacuérnbie 3anaumn.

BoluncneHuss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccbl, 00bEMa,
KOJINYECTBA MCXOJHOI'O BEIIECTBA WA MPOAYKTA PEAKLUH IO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

Kucisiopoaconepskaiue opranuueckue coeIMHeHUs

[IpenenbHple OJHOATOMHBIE CHUPTBL. METaHOI W 3TaHOJ: CTPOECHUE,
dusnueckne W XMMHYECKHE CBOWCTBA (PEaKIMU C AKTHBHBIMH METaJIaMH,
rajoreHoBOJOpoJaMHu, TOpPEHUE), NpUMEHEHUe. BoaopoJHble CBS3U MEXKAY

MOJICKYJIaMH CIIMPTOB. I[eﬁCTBHe MCTAHOJIa X 3TaHOJIa Ha OPraHrU3M 4YCJIOBCKaA.



MHOroatoMHble  COHUPTHL. DTUJIEHIJIMKOAbL W  TJUIEPUH: CTPOCHUE,
dbu3nvyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlylaM{, KayeCTBEHHAsl peakivsi Ha MHOTOaTOMHbIe cnupThl). JlelicTBue Ha
opraHusM 4esoBeka. [I[puMeHeHue ruieprHa U STUICHT JTUKOJIS.

®deHosl: CTPOCHHE MOJEKYJbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl U Kemowusl. DopManbAeTUjl, aleTadbAeTU]l: CTPOCHHE,
dbu3nUecKkue U XUMHUYECKUE CBOWCTBA (pEaKIMU OKUCJIEHUS W BOCCTAHOBIIEHUS,
KaueCTBEHHBIE PEAKIIUH ), TOJYyUYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpE/C/IbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs U
YKCYCHasl KHUCIJIOTBI: CTpOCHHE, (U3MYECKHEe M XUMUYECKHE CBOMCTBA (CBOICTBA,
oO1ue A Kjiacca KUCIOT, peakius dTepuduKaIim), MmojayuyeHrue u MpUMEHECHHE.
CreapuHoBasi ¥ OJICMHOBAasi KHUCIJIOTHI KaK TMPEJACTABUTENN BBICIIUX KapOOHOBBIX
KHACT0T. MblTIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JEHCTBHUE.

Cnoxnble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucioT. [uaponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBonsl:  cocraB, KiIaccupuKanus ~— yrieBogoB  (MOHO-, JHU- U
noJimcaxapubl). I'7oko3a — MpocTerIuii MOHOCaXapuI: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C
runpokcuoMm meau(ll), oxuciaernne ammuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXXJEHUE B TMPHUPOJIE, MPUMEHEHUE,
ouonornyeckas posib. @orocunTe3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnonosa kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmalia U
ueuoiao3bl.  dU3MYeckue M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHasl peaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX [PEBPAIICHUI:
MpoBeJIcHNEe, HAOJIOJICHHE M OINUCAHHE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE

CIIMPTOB, KAaYCCTBCHHLIC PCAKIHHM OAHOATOMHBLIX CIIMPTOB (OKI/ICJ'IGHI/IC 9TaHOJIa



okcunom wMenu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACIHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKucIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHE Kpaxmalia C HOJIOM),
MIPOBEJICHNUE MPAKTUYECKON pabOThl: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnbie 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBAa WJIM MPOJIYKTa PEaKlMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

AzoTcoaepxalire OpraHuuecKiue CoeIMHEHNUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble OopraHuyeckue coenauHeHus. duznueckue
U XMMHYECKUE CBOMCTBA aMHHOKHMCIOT (Ha MpUMepe TiuiuHa). buonorunueckoe
3Ha4YCHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKIuy Ha OeNKu.

OKCIEpUMEHTAJIbHbIE METOAbl HM3YUYEHHs] BELIECTB M HX NPEBpaIlCHUN:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpalHs OEJIKOB MpH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeMHEHUS

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJIEKYIsIpHas
Macca. OCHOBHbIE METOABbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
O03HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBA3€U NMPU M3yYEHUU OPraHMYECKON XWMHUU B

10 kmacce OCYIIECTBISIETCS Yepe3 MCIIOJb30BAHME KaK OOIIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'0 [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, MepHOANYHOCTh, HAOIIOJCHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
JHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJl0, OO0BEM, arperatHoe COCTOSIHHE
BEIIEeCTBa, (PU3MUCCKUE BEIIMUMHBI U €IMHUIIBI KX U3MEPECHUS.

buonorus: kimerka, opraHu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHUPHI,
bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE UCKOMAaeMbIe, TOTUIHBO,
pecypchl.

TexHomorusi: mHUINEBbIE TMPOIYKTHI, OCHOBBI PALMOHAIBHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE 1 KOCMETUYECKHE MpenapaThl, MaTepHUaibl U3

HNCKYCCTBCHHBIX 1 CUHTCTHUYCCKNUX BOJIOKOH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMWUN HA BA3OBOM YPOBHE
CPEIHEI'O OBLIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHS O0YYalOIIMMUCA MPOTPaMM CPEAHEro OOIIero
oOpa3zoBaHus (JIMYHOCTHBIM, METANpPEIMETHbIM M TpeaMeTHbIM). HaydHo-Meroandeckoil OCHOBOW aiig pa3paboOTKu
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMM CpEJHEro odiiero oO0pa3oBaHUs SIBISIETCS CHUCTEMHO-IEATEIbHOCTHBIN
NOAXOA.

B cooTBETCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS
npenMera «XUMUs» Ha YPOBHE CpETHEro 00111ero o0pa3oBaHus BbIICIIEHbI CIEYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIMMHCS POCCUMCKOM Tpa¥TaHCKOM WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOOIIPEIEIICHHIO;

HaJIMYMe MOTHBAIIMU K 00YUYEHUIO;

IIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX yOEKICHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOACTBOBATbCS B CBOEH JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, IPUCYILIUMHU LEIOCTHONW CUCTEME XMMHUECKOro 00pa3oBaHMUs;

HaJIMYUe MPaBOCO3HAHUS IKOJIOTMUECKOM KyJIbTYphl U CIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE PE3YyJbTAaThl OCBOEHUSI MpeaMeTa «XUMHs» JOCTUTAIOTCS B €IMHCTBE Y4€OHOW WM BOCIHUTATENbHOU

ACATCIbHOCTH B COOTBCTCTBHHU C I'YMAHHUCTHYCCKHMH, COLHOKYJIbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMH HCHHOCTAMHU H



ujeaJaMyu POCCUUCKOTO TPaKIaHCKOTO OOIIeCTBa, MPUHITHIMH B OOIIECTBE HOPMaMH M TpaBUJIaMU TOBEACHUS,
CIOCOOCTBYIOITMMH MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0YyYarOIINXCS.

JIM4HOCTHBIC PE3yNIbTAThl OCBOCHUS MpeaMeTa «XHUMHUs» OTPaKalOT CPOPMHUPOBAHHOCTh ONBITA MO3HABATEILHOU U
MPAKTUYECKOMN ACATEILHOCTH 00YUYAIOIIMXCS IO pealiu3alliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpa’KaaHCKOro BOCIMTAHUSA

OCO3HAHUS O0YYarONUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH, YBOXKEHUS K 3aKOHY U MPABOTMOPSIKY;

IPEJACTaBICHUS O COIMAIbHBIX HOPMaX U MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHU B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESITEIBHOCTH TMPU CO3JaHUU YYEOHBIX MPOCKTOB, PEIICHUH YYCOHBIX U
MO3HABATEILHBIX 33/1a4, BBIMOJIHEHUH XUMHUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U apryMEHTBI JPYTUX NP aHAIN3€ Pa3IMYHbBIX
BUJIOB YU€OHOM JIeSITEIIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA .

IIEHHOCTHOTO OTHOIIICHUSI K UCTOPUUYECKOMY U HAYYHOMY HaCJIE1I0 OTEYECTBEHHON XUMUHU;

YBaXEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPHUU M MPAKTUYECKOTO MPUMEHECHHUS XUMUH, OCO3HAHUS TOTO, UTO
JOCTMDKCHUST HAyKH ©CTh pe3yJdbTaT JUIMTCIBHBIX HAONIOAECHUM, KPOIMOTIMBBIX AKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca M II03HABAaTEJIbHBIX MOTHBOB B TIOJYYCHHHW M IOCIACAYIONIEM aHaiau3e HH(QOpMamuu O IepeIoBhIX
JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOU XUMHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPAaBCTBCHHOI'O CO3HAHUA, 9THYCCKOI'O IIOBCACHHUA,



CIIOCOOHOCTH OLIEHMBAaTh CUTYAallMH, CBA3aHHBIE C XMMHUYECKUMU SBJICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHPYSACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U NMOCTYNKH CBOMX TOBAPHILEW C MO3ULIMI HPAaBCTBEHHBIX U IIPABOBBIX HOPM
Y OCO3HAaHME MOCIEICTBUI 3TUX MMOCTYIIKOB;

4) popmMupOBaHMS KYJIbTYPHI 310POBbS:

MOHUMAaHUs IIEeHHOCTEN 30pOBOro M Oe30macHoro o0pasa *U3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (PU3HUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

coOmtoieHus1 TMpaBui O€30MacHOr0 OOpalleHusi ¢ BEUIECTBAaMU B OBITY, MOBCEIHEBHOW XU3HU U B TPYIOBOMU
NEATEIbHOCTH;

NOHUMAHHS 1EHHOCTH NPaBWJI WHAMBUAYATBHOTO U KOJJIEKTMBHOI'O O€30MacHOr0 TMOBEACHHUS B CHUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

OCO3HAHMSI OCTEACTBUI M HEMPUSTHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aTKOTOJIs, HAPKOTUKOB, KypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEOBATENIbCKON JeATEIBbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U APYTUX BUJAX JAEATEIBHOCTH;

YCTAaHOBKM HAa aKTHBHOE y4acTUE B PELICHHUH MPAKTUYECKHUX 3a]a4 COLMAJIbHOW HANpPAaBIEHHOCTH (B paMKaX CBOETO
KJIacca, IKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3YyYEHHIO0 Mpodeccuil pa3lIudHOro poja, B TOM YHCJIE HAa OCHOBE NPUMEHEHHS
IIPEAMETHBIX 3HAHUM 110 XUMHWH;

YBAXEHUA K TPYAY, JIFOAAM TPYJIa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHIMBUAYAJIbHOM TpaeKTOpuu oOpa3oBaHus, Oyayuied mnpodeccun u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTMYECKH 1EI€CO00Pa3HOro OTHOLIEHUS K IPUPOJIE, KaK MCTOUHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS I00ATbHOrO XapakTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE
IIPUPOTHOU U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJMMOCTH MCIOJIB30BAHUS JIOCTMXKEHMM XMMHHM JUIsl PEHICHHs BOIMPOCOB PallMOHAIBHOTO
PUPOJIOTIOIH30BAHUS;

AKTUBHOTO HEMPUATHS IEUCTBUN, NPUHOCSILIMX BpENl OKpYKarolleld MPUPOIHOW Cpele, YMEHHS IPOTrHO3UPOBATH
HEeOJIaronpuATHBIE YKOJIOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MTPE0TBpaIIaTh UX;

HaJIU4MsS Pa3BUTOTO SKOJIOTUYECKOTO MBIIIIEHUS, 3KOJIOTMYECKOW KYJIbTYpbI, OIBITA ESITEIBbHOCTH KOJIOTHUYECKOMN
HAIIPaBJICEHHOCTH, YMEHHUSI PYKOBOJICTBOBAaThCSA MMH B IO3HABATEIbHOW, KOMMYHHKATHBHON M COLMAIBHON MPAKTHUKE,
CITOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSTH HUACOJIOTHH XeMOo(poOuH;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MIPaKTHKY;

MOHMMaHUsl CHEIM(PUKKM XUMUU KaK HayKH, OCO3HaHHA €€ poiu B (POPMHUPOBAHUHM PAIMOHATBHOTO HAyYHOTO
MBIIJIEHUS, CO3JaHUM LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE NMPHUPOABI M YEIOBEKa, B

MMO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPaHEHUS] TPUPOHOTO PAaBHOBECHS;



yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JUIsl COBPEMEHHOM LMBWIM3aUUU: B €€ TIyMaHHCTUYECKOMU
HaIPaBJICHHOCTH U BAXKHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KYyJIbTYpbl, PEIICHUU INIOOATBHBIX MPoOJieM
YCTOMYMBOTO DPAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUUECKOM, MUIIEBOM U HSKOJOTHMYECKOW OE€30MacHOCTU, B
Pa3BUTHM MEIULIMHBI, 00ECNEYEHUH YCIOBUHN YCIEIIHOTO TPpyAa M 3KOJOTMYECKH KOM(MOPTHOM XKM3HU KAXKIOTO 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTHM METOAOB IO3HAHMSA, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS JJI1 aHaluu3a U OOBICHEHUS SBIICHUN OKPYXAIOLIEro Mupa u
NPOUCXOJAIMX B HEM H3MEHEHUM, YMEHHUS JellaTb OOOCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAy4yHBIX (DaKTOB U
UMEIOILINUXCS JAHHBIX C LEJIbI0 [TOJy4YEHUs JOCTOBEPHBIX BbIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUUECKUE 3HAHUS ISl PELIeHUsl MPOOJeM B PEAIbHBIX KU3HEHHBIX
CUTYaLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENBCKON ESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Opa30BaHUIO U CAaMOOOPa30BAHUIO, K AKTUBHOMY MOJIYYSHHIO HOBBIX
3HAHWM 110 XMMHUH B COOTBETCTBUHM C KU3HEHHBIMU MTOTPEOHOCTIMU;

HWHTEpECca K 0COOEHHOCTSAM TPYy/ia B pa3InYHBIX chepax MpoPpecCuOHAIBHON AeSTEIHHOCTH.
METAIIPEAMETHBIE PE3YJIbTATHBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHUS y4eOHOTrO MpenMeTa «XUMUsS» Ha YPOBHE CpeHEro oo0Iero oopa3oBaHUs
BKJIIOYAIOT:

3HaYUMble Ui (OPMHUPOBAHHUS MHPOBO33PEHHUS OOY4YaAIOUIUXCA MEXKIUCHUILIUHAPHBIE (MEXIpPEIMETHBIC)

oOIIeHayYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpPAa M CIeNU(PUKY METOJOB TO3HAHUS,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, DHEPrus, SBJICHHUE, MPOIIECC, CUCTEMa, Hay4dHbIH (aKT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, UCCIEAOBaHNE, HAOIIOICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

yHUBEpCaJbHble y4eOHbIe IeHCTBHS (MO3HABATENIbHBbIC, KOMMYHUKATUBHBIC, PETYJSITUBHBIC), O0ECIEUMBAIOIINE
dbopmupoBanue HYHKIIMOHATBHON IPAMOTHOCTH U COIIMATBLHON KOMIIETCHITUU 00YyUYaloIINXCS;

CIIOCOOHOCTh OOYYAIOIIUXCSl HCIOJIB30BaTh OCBOCHHBIC MEXKIAUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS W
yYHUBEpCaJbHbIC YUCOHBIC ICUCTBUS B MO3HABATEIIHLHON M COIIMAILHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHUE YHUBEPCATbHBIMU  YYCOHBIMU  TO3HABATEIHHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMH JICHCTBUSIMHU.

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€CTBUSIMU:

1) 6a30Bble JJOrHYecKHe AeCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpENEeNATh IIeIN JEATEebHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH HUX JOCTHKEHHUS, COOTHOCHUTH PE3YJIbTaThI
NEATEeITLHOCTH C TTOCTABIICHHBIMH IICIISIMU;

UCIIOJIB30BaTh NPH OCBOCHUU 3HAHUM MPUEMBI JIOTHYECKOTO MBIILIICHUS — BBIJCIATh XapaKTepHbIC MPU3HAKHU
MOHATUN W yCTaHABIWMBATh WX B3aWMOCBSI3b, MCIOJB30BATh COOTBETCTBYIOIIUE TOHSTHS NJIsi OOBSICHEHHUS OTAEIbHBIX
(baKkToOB U SBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH IS KJIACCU(DUKAIINK BEIIECTB M XUMUUYECKUX PEAKITUN;

YCTaHaBIIUBATh MPUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJICHHS (MHAYKTHUBHBIC, JEAYKTHUBHBIC, MO AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU H

IIPOTUBOPCYHUA B PaCCMATPUBACMBIX SBJICHUAX, CI)OpMy.HI/IpOBaTB BBIBOABI U 3aKJIHOYCHUA,



MPUMEHSTH B TIPOIECCe TIO3HAHUS, MCTIOIb3yEeMbIE B XUMHUHA CUMBOJIUYECKUE (3HAKOBBIE) MOJIEIH, TPeoOpa30BhIBATh
MOJICIIbHBIE TIPEICTABICHUS — XMUMHYECKHH 3HAK (CHMBOJ) 3JIEMEHTA, XUMHUYecKas (opMyla, YpaBHCHHE XUMUYECKOU
peaKknuu — TPHU PEIICHHH Y4YEOHBIX ITO3HABATEIBHBIX M TPAKTHYCCKUX 3aJ1ad, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC
MIPEICTABIICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIICCTB U XUMHUECKHX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOT'O ITO3HAHMS BEIICCTB M XUMHUUYECKHUX PEAKIIN;

dopMynMpoBaTh IENM W 3aJa4M  WCCJIACAOBAHMS, HCIIOJIB30BaTh  IOCTABIICHHBIE W CaMOCTOSTEIBHO
c(hOpMyITHMPOBAaHHBIC BOIPOCHI B KAUECTBE MHCTPYMECHTA IMO3HAHUS U OCHOBBI JUIsI (POPMUPOBAHMS THUIIOTE3BI TIO TIPOBEPKE
NPABWIBHOCTH BBICKA3bIBACMBIX CYKICHUI;

BJAJIETh HaBBIKAMHU  CaMOCTOSTEIBHOTO IUIAHMPOBAHUS U TMPOBEJACHUS  YUYEHUYECKUX  IKCIIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUs HAOII0JaTh 3a XOJOM MpOIecca, CaMOCTOSATEIbHO IPOrHO3UPOBATH €ro pe3yJbTarT,
dopMynupoBaTh 000OIIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIAThH
000CHOBaHHBIN OTUYET O MpOJIeTaHHON padoTe;

MpPUOOPETaTh OMBIT YUYEHUYECKOW MCCIIEOBATEIILCKOM MW TPOEKTHOW MESITENbHOCTH, TMPOSBISATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSATEIFHOMY IMOWCKY METOJOB PEIICHHS MPAKTHYECKUX 3a/1ad, MPUMEHEHUIO PAa3TUYHBIX METOI0B
MTO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HWCTOYHHWKAX WHOOpManuu (HAyYHO-TIOMYJSpHAS JIMTEpaTypa XUMHUYECKOTO
collep KaHMs, CIpPaBOYHBIC MOCOOMsS, pecypchl MHTepHETa), aHAMM3UPOBATh MH(POPMAILUIO PA3TUYHBIX BUAOB U (opm

npcacCTaBJICHNA, KDUTHYCCKHU OLICHHUBATDH e€ AOCTOBCPHOCTDb U HCIIPOTHUBOPCUNUBOCTD,



(opMyIHpPOBAThH 3aMIPOCHl U NPUMEHSThH PA3JIMYHbIE METO/IbI MIPU MOUCKE U 0TOOpE MHPOpMaALUU, HEOOXOAUMOM IS
BBINIOJIHEHUS YY€OHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

MPUOOPETATh OMBIT MCHOJIB30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA U PA3TUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANbHYIO (QopMy mpeicTaBieHUs MHGOpMALMK (CXeMbl, Ipa@uKU, JUarpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

MCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpPEJACTBA NIpH paboTe C XUMHUYECKON HHpOpMaluen: NTPUMEHSTh
MeXIpeIMeTHbIe (PU3nYeCKre U MaTeMaTUYECKIE) 3HAKU U CUMBOJTBI, (DOPMYJIb, a00peBUATYPhl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEe0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH.

OgilaieHHe YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH 1eCTBUSIMH:

3aJ]aBaTh BONPOCHI 0 CYIIECTBY OOCYXJaeMONH TEMbl B XOJ€ IUalOra W/WINW JUCKYCCUH, BbICKa3bIBaTh HJIEH,
(opMyIupOBaTH CBOM MPEAIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS MPEAJIOKEHHOH 3a1auu;

BBICTYNATh C Ipe3eHTallMel pe3yJbTaToB IO3HABATEIbHOW JEATEIbHOCTH, MOJYYEHHBIX CAMOCTOATEIBHO WIIH
COBMECTHO CO CBEPCTHMKAMH IPU BBIIOJHEHUU XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO MCCIIEIOBAHUIO
CBOMCTB M3y4aeMBbIX BELIECTB, peain3alui y4eOHOro MpoekTa 1 (OpMyJINpOBaTh BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUN MyTEM COTJIaCOBaHHUS MO3UIUHI B X0/1€ 00CYXIeHUSI 1 OOMEHa MHEHHUSMU.

OBiageHne yHMBEPCATbHBIMHU PeryJasiTHBHBIMU AeHCTBUAMM:

CaMOCTOSITEIbHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO AESATENBHOCTD, ONPEAEIIss €€ LeNIN U 3a/1a4H,

KOHTPOJUPOBATh U TI0O MEpPE HEOOXOJUMOCTH KOPPEKTUPOBATH TMpEIaraeMblii alTOPUTM JCHUCTBUN MPU BHITIOJTHEHUU



y4eOHBIX U HCCIEAOBATENbCKUX 3a7a4, BHIOMpaTh Haubosiee 3(PPEKTUBHBIA CMOCOO MX pEUIEHUs € YYETOM MOJTy4YEHUS
HOBBIX 3HAHHUM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
NPEJMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHbIE pe3ybTaThl OCBOCHUS Kypca «OpraHuyeckas XuMuUsD) OTpaxkaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O XMMHUYECKOM COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, POJIH
XUMHHU B TIO3HAHWUU SBJICHUN NPUPONBI, B (POPMUPOBAHUHM MBIIUICHUS W KYJIBTYpPbl JIMYHOCTH, €€ (YyHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOJUMOM /JIsl perIeHUs] MPaKTUYECKUX 3a]ad M IKOJIOTHYEeCKH 00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOTHOMN CpELE;

BJIQJICHUE CUCTEMOM XMMHMUYECKHUX 3HAHUHM, KOTOpasi BKJIIOYAET: OCHOBOIOJIAraOLINe NOHITHS (XUMUUECKUH 3JIEMEHT,
aToOM, OJJIEKTpOHHas o00OJIOUKAa aToMma, MOJIEKYyJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, XUMHYECKas CBS3b,
CTpyKTypHasi ¢popMyia (pa3BEpHyTast U COKpaul€éHHAsl), MOJIb, MOJIIPHAsl Macca, MOJIIPHBIA 00BEM, YIJIEpOJIHBIN CKEJET,
(yHKUMOHAIbHAS TPYIIA, paguKai, U30MEpHUs, U30MEPbl, TOMOJIOIMUECKUN Psil, TOMOJOIH, YIJIE€BOJOPO/IbI, KUCIOPO U
a30TCOJIEpKAILNE COEAUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (Te€OpHsl CTpOeHMsI opraHndeckux BemecTB A. M. bByrmiepoBa, 3akOH COXpaHEHHMs MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XMMHHU; MHPOBO33PEHUECKHE 3HAHHWA, JIEKAllMe B OCHOBE IOHHWMaHHUS
IIPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHHMM, (PaKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBAX, COCTABE, MOJYYECHUH U

0e301macHOM MCITOJIb30BAaHUH BaKHEHIITHNX OPraHU4CcCKuUX BCIICCTB B 6I)ITy n HpaKTquCKOﬁ ACATCIIPHOCTH YCIOBCKA,



c(hOpMUPOBAHHOCTh YMEHHUI BBISBISATh XapaKTEPHbIE NPU3HAKW TMOHSTHH, YyCTaHaBIMBATh UX B3aUMOCBS3b,
HCIIOJb30BaTh COOTBETCTBYIOIIME TIOHSTHUS TMPU OMHCAHWU COCTaBa, CTPOCHUS M TMPEBPAIICHUM OpPraHUYECKHUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHHMH UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJIMKY JUJISI COCTABJICHUS MOJEKYISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaméHHOW) (OpMyn OpraHMYECKUX BEIIECTB M YypaBHEHUNW XUMHYECKUX PEaKIIUi,
U3rOTaBIMBATh MOJIENIA MOJIEKYJ OPraHWYECKUX BEIIECTB IS WUTIOCTPALIMM UX XMUMHUYECKOTO U TMPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMUBATH MPUHAIIC)KHOCTh U3YUCHHBIX OPTaHUYECKUX BEIIECTB IO UX COCTaBY H
CTPOCHHIO K OMNpeNeIEHHOMY KJIAcCy/TpyIrme CoeAuHEHUN (yriaeBOAOPOIbl, KUCIOPO UM a30TCOASpKAIINe COCTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEMHEHUs), aBaTh MM Ha3BaHus 1o cucremarudyeckoil Homenkiarype (IUPAC), a rtaxxke
NPUBOJUTH TPUBUATIbHBIE HA3BaHUS OTAEIBHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIUJIEH, alleTUJICH, STUIICHTIIUKOIb,
TIIALIepuH, ¢eHols, GopManbIerua, ameTalblIerul, MypaBbUHas KHUCJIOTa, YKCYCHas KHCJIOTAa, OJEHMHOBAas KHUCIOTA,
CTeapuHOBas KUCJIOTA, TIII0K03a, GPYKTO3a, KpaxMal, IeJUTI0N03a, TIUIKH);

c(hOpPMHPOBAHHOCTh YMEHHS ONPEACNSITh BUABl XUMUYECKON CBS3M B OPraHUYECKUX COCIUHEHUSAX (OJWHApHBIC U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHUSI IIPUMEHSATH IMOJIOKEHUS TEOPUH CTPOCHHS OpraHndeckux Bemects A. M. bytneposa mis
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh COCTaB, CTPOCHUE, PUBNUYECKHE M XMMUYECKHUE CBOWCTBA THITUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKUX BENMIECTB (METaH, 3TaH, 3TUJICH, MMPOMIIICH, arleTuiieH, OyTaanen-1,3,

MeTHIOyTaaueH-1,3, OeH30J1, METaHOJ], JTaHOJ], STHJICHIJIUKOJb, TJIMICPHH, (EHOJN, aleTalbJICTH/l, MypaBbHUHAS H



YKCyCHasi KHUCIJIOTBI, TJIFOKO3a, Kpaxmal, LeJUI0103a, aMUHOYKCYCHAas KUCJIOTA), WIIIOCTPUPOBATh F'€HETUYECKYIO CBSI3b
MEXIy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIMI C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIL;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIEBOJOPOIHOTO ChIPhs (HEPTh, MPUPOIHBIN Ia3, YroJib),
CIoCcOOBI UX MEepepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB NEepepadOTKu;

c(OpMHUPOBAHHOCTh YMEHHI NMPOBOJAUTH BBIYUCICHHS MO XMMUYECKUM ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PeaKlUy MO U3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB
WIH NMPOJIYKTOB PEaKLUH);

c(hOpMHPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHUS, UCTIOIb3yEMbIX
B XMMHH TPU W3YyUYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUH (HAOIIOJeHUE, U3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHWUS [JIs TPUHITHS PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CHUTYalUAX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUW COOJIOJATh TMpaBUiia TMOJb30BAHUS XHUMHYECKOM TMOCYIOM U J1aOOpaTOPHBIM
o0opyaoBaHMEM, a TaKKe MpaBuia OOpalieHUs C BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSAMH MO BBITIOJHEHUIO
71a60pPaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH MJIAHUPOBATH U BBIMOJHATH XUMUYECKUI HKCIEPUMEHT (MpEeBpallleHus OPTaHUYECKUX
BEILECTB [IPY HAIPEBAHMM, ITOJIYyYEHUE ITUIEHA U U3YUYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN OPraHUYECKUX BEUIECTB,
JeHaTypanus OeIKOB MPU HarpeBaHHUM, I[BETHbIC peaKlUU OEJIKOB) B COOTBETCTBUU C IMpaBHJIaMU TEXHUKU O€30MaCHOCTU
npu oOpalleHHMH C BelIeCTBAMU U JIaDOpaTOpHBIM 00OpYyAOBaHUEM, NPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO
HKCIIEpUMEHTa B (opMe 3alHucH YPaBHEHHMH COOTBETCTBYIOUIMX peakuuil U (OpMyIHpOBaTh BHIBOJBI HAa OCHOBE 3THX

pe3yJIbTaTOB;



c(OpPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJU3UPOBATh XUMHYECKYIO HH(OpMAILMIO, MOJIy4YaeMYyI0 W3 pPa3HbIX
MCTOYHUKOB (CpeAcTBa MaccoBoi nH(popmauuu, MHTEpHET U Ipyrux);

c()OPMUPOBAHHOCTh YMEHUI COOJIIOATh ITPaBUJIa HKOJIOTHMUECKU LIENeCO00Pa3HOro MOBEAEHUS B OBITY U TPYJOBOH
JESATENbHOCTH B LENSAX COXPAHEHUS CBOEro 3/J0POBbS M OKPY’KAIOIIEH NpPUPOAHOW Cpeabl, OCO3HaBaTh OMACHOCTb
BO3/ICHCTBUS HA JKMBbIE OPTaHU3MBbI OIMPEAEIEHHBIX OPTaHUYECKUX BEILEeCTB, MOHUMAas cMbici nokaszatens [1JIK, noscusaTs
Ha IpUMepax CocoObl YMEHBIIECHUS U IPEIOTBPAILICHHS UX BPEAHOTO BO3ACHCTBUS HA OpraHU3M YEJI0BEKa,;

JUIsl OOy4arolUMXCsl € OTPaHUYEHHBIMH BO3MOXXHOCTSIMM 3/JI0POBBSI: YMEHHE MPUMEHATh 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYECKUX SBICHUM;

JUIS CIENBIX U cIa00BUIAIIMX 00YyYaOIUXCsl: YMEHUE UCIIOIb30BaTh PEbe(hHO-TOUCUHYIO CUCTEMY 0003HaueHuit JI.

Bpaiins ans 3anucu xuMuyeckux Gopmyi.

10 KIIACC
Kosn4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Konrpoabusie | IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl

Paznea 1. Teopernueckne 0OCHOBBI OPraHM4YecKOil XUMUM

IIpeamer oprannueckon xumuu. Teopust

11 CTPOCHHS OPTaHMYECKUX COCAMHEHUHN A. 3
M. bytieposa
Hroro no pazneny 3

Pasnen 2. YraeBogopoast

2.1 [IpenenbHble yraeBoaOpOabl — aJKAHbBI 2




99 HenpenenbHble yriieBOIOPOIbI: ATKECHBI, 6
QJIKQ/INEHBI, aJTIKUHBI
2.3 ApomaTHYeCKHe YrieBO0POIAbI 2
24 [TpupoaHbIC HCTOYHHUKH YTIICBOJIOPOIOB U 3
uX nepepadoTka
Wroro mo pazueny 13
Pa3nea 3. Kucjiopoacoaep:kamue opraHu4ecKue coeTHHeHHus
3.1 Criuptel. @enon 3
3. Anwaerunbsl. KapOOHOBBIE KUCTOTHI. 7
CrnosxHble 3¢upsl
3.3 YrineBos 3
Hroro mo pazmeny 13
Pa3znen 4. A3oTcoaeprkaiiye opraHnyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazgeny 3
Pa3nen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayayku. Bosokna
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IIpakTuueckue
n/n Bcero H3y4yeHHus | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcsbl

[Ipeamer opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 05.09.2023
Teopust CTpOCHHS OPraHUIECKHX
coeqnuenuii A. M. Byrieposa, eé 1

HIEPORa, 12.09.2023
OCHOBHBIC ITOJIOKCHHUS
[Ipencrasienue o Kiaccuuxanuu
opraHnueckux BemiectB. HomeHnkiatypa 1
(cucTemaTuyeckas) U TpPUBUAIbHBIC 19.09.2023
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKHH PsIJT 26.09.2023
Mertan u 3TaH — npocTerime 1
MPEACTABUTENHN AIKAHOB 03.10.2023
AJKEHBI: COCTaB ¥ CTPOCHHUE, CBOMCTBA 1

POCHIE, 10.10.2023
DOTUJIEH U IPOIMUJIEH — NPOCTEHIITNE 1
MPEACTABUTENMN AIIKEHOB 17.10.2023
[Tpaktuueckas pabora Ne 1. «Ilomyuenue

. 1 1

STUJIEHA U U3YUYEHUE €0 CBOMCTB 07.11.2023
Anxanuensl. byranuen-1,3 u 1




MeTunoyraauen-1,3. Ilonyyenne
CHUHTETHYECKOTO KaydyKa U PEe3HHbI

14.11.2023

10

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,
FOMOJIOTMUYECKUH psil. ALIeTHIIEH —
MIPOCTEHIINM IPEACTABUTEIb AIKUHOB

21.11.2023

11

Brluncnenus 1o ypaBHEHUIO XUMHYECKOU
peakuuu

28.11.2023

12

ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

05.12.2023

13

I'eneTnveckas CBSI3b YraeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam

12.12.2023

14

[IpupoIHbIE NCTOYHUKH YTIIEBOIOPOIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th U TIPOIYKTHI €€ repepaboTKu

19.12.2023

15

[TpupoTHBIE HICTOYHUKH YTIIEBOOPOIOB:
MIPUPOTHBIN Ta3 U MOTYTHBIC HePTSIHBIE
rasbl, He)Th U TIPOIYKTHI €€ repepaboTKu

26.12.2023

16

KoutponsHas pabota no paszaeny
«YTIIeBOIOPOIBI»

16.01.2024

17

Hpe,[[eJ'ILHBIG OJHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 5TaHOJI. BO,Z[OpOI[HaSI CBA3b

23.01.2024

18

MHoroaToMHbIC CIIMPTHI: OTUJICHIJTIMKOJIb U
TJIMOCpUH

30.01.2024

19

denon: CTPOCHUC MOJICKYIJIbI, (1)14314%01(1/16
1 XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHUC

06.02.2024

20

Anbrerunsl: GopMaibaerua u
aneTanbIerua. AeToH

13.02.2024

21

OJIHOOCHOBHLIC MMpEACIIbHBIC Kap6OHOBBIe




KHCJIOTBL: MypaBbUHAA U YKCYCHaAs

20.02.2024

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

27.02.2024

23

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

IpEACTAaBUTECIIN BBICHIUX Kap6OHOBI)IX
KHUCJIOT

05.03.2024

24

Mbr1a Kak cOJIU BBICIIUX Kap6OHOBI)IX
KHCJIOT, HX MOIOIIIEE ICHCTBIE

12.03.2024

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC

Kap60HOBBIX KHUCJIOT. FI/IleOJ'H/I?: CJIOKHBIX

3¢upos

19.03.2024

26

XKupsr: rugponns, npuMeHeHue,
Ouooruueckas poJib KUpPOB

02.04.2024

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueline npencTaBuTeNu: riI0K03a,
(dbpykTo3a, caxapo3a

09.04.2024

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

16.04.2024

29

KountponsHas pabota no paszaeny
«Kucnopoacoaepkainiye opraHu4ecKue
COEIMHEHUS

23.04.2024

30

AMMWHBI: METHJIAMHUH U aHWJINH

30.04.2024

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OPraHUYECKUE COCTUHEHUS, UX
Oouonorudeckoe 3HadeHue. [lenTuabt

07.05.2024

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

14.05.2024




33 OCHOBHBIC TIOHSTHSI XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COEAMHEHUN 21.05.2024
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHCHH. 1
[Tnactmacci, iayEyKH, BOJII(I)KHa 24.05.2024
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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