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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpPEAHEro 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 ob0pa3oBaHuU B
Poccuiickoit ®enepanuu», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHOR
oOpa3zoBaTeibHON MporpamMmbl  cpeaHero obdbmero oo6pazoBanus (DPOII COO),
npeacraBieHHbIXx B DenepanbHOM TrocyJapCTBEHHOM 00pa30BaTENbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenogaBaHusi y4yeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepauuu, peaan3yrolUX OCHOBHbBIE
oOpa3oBaTeibHble NPOrPaMMbl, M OCHOBHBIX TOJIOKeHUN «CTpaTerun pa3BUTUSA
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsbkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MpOrpaMMbl MO XMMHH, K ONpeeIeHUI0 001en
CTpaTteruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHUs OOY4YarOMIMXCSA CpPEeACTBAMU y4eOHOIo
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBUJIU
koHuenTyanbHbie nonoxkeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
collepKaHMs, pPE3yJbTaTOB OO0yuYeHHs UM TpeOOBaHMI K YPOBHIO MOJITOTOBKH
BBIMTYCKHUKOB.

Xumudeckoe 00pa3oBaHUE, MOJIy4aeMOE€ BBITYCKHHUKaMHU 0OIIe00pa30BaTeIbHON
OpraHM3allUY, SIBISIETCS HEOThEMJIEMOM 4YacTblo MX 00pa3oBaHHOCTU. OHO CIIYyKHUT
3aBEpIIAIOIIMM 3TalloM pealnu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX ILIEJIOCTHOM CUCTEME XHMUYECKOrOo O0Opa30BaHUS.
OTH HEHHOCTHU KacaloTcs MO3HAHUS 3aKOHOB MPUPObI, (HOPMHUPOBAHUSI MUPOBO33PEHUS
U 00Iel KyJIbTyphl YEJIOBEKa, a TAKXK€ PKOJOTHYECKHM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 3JI0pOBbIO U TpUPOAHON cpene. Peamusyercs xumuueckoe oOpa3oBaHME
oOydJaromuxcs Ha YypOBHE CpeaHero oOIero oOpa3oBaHUsS CPEACTBaMH Y4eOHOTO
npeaMera «XUMHUsS», COAECPKAHUE U MOCTPOEHHUE KOTOPOIrO OINPEACIIEHBI B MPOrpaMMe
[0 XUMUU C y4ETOM CHEeUM(PUKU HayKu XUMUH, €€ 3HAaUCHUs B MIO3HAHUU MPUPOABI U B
MaTepuaibHON XHU3HU OOIIECTBa, a TaKkKe C y4éTOM OOIIMX Iejiell U IPUHLUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEJHET0 OOIIero o0pa3oBaHus
B Pocculickoit @enepanum.

XuMHUSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT o0coOylo pojib B
COBPEMEHHOMW ITMBUJIM3AlMH, B CO3JaHUH HOBOW 0a3bl MaTepHalbHON KynbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OpMHpOBAHHE pPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJACTABICHHUA OO0 OKpYXKAalolleM MHUpPEe Kak O eIUHCTBE
OpUPOJBI M 4YeNOBeKa, KoTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.

TecHO B3aMMOIEWCTBYS C JPYrMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHhEMJIEMON YaCTbIO MHUPOBOW KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOIO



TpyJla W SKU3HM Kaxjaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHI HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBON, SKOJOTUYECKON O€30MaCHOCTU U OXPaHbI 3JI0POBbSI.

B cootBeTcTBMM ¢ OOmIMUMHU IEASAMU M TPUHIUIAMH CpeIHEro oOIero
oOpazoBaHusi cojepxkanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHBb
M3YUYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOXOAUMYIO0 UM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHUS B JKM3Hb COIMyMa, MPOJIOJKEHUSI 00pa30BaHUsl B Pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMTOCPEIACTBEHHO C XUMHUEH.

CocrapnsitoniuMu ~ mpeaMeTa  «XuUMUsS» — ABJISIIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumus» U «OOm@as W HEOpraHWYecKas XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOl HAyKH: cCHUCTEMa
3HAHUW MO HEOPraHMYeCKOW XUMUU (C BKJIIOUCHHEM 3HAHWUW W3 OOIIeH XWUMUHU) H
oprannuecko xumuu. DdopMupoBaHHME JAaHHOW CHUCTEMBbI 3HAHUN TIPpU HM3YYCHUU
npeaMeTa 00ecreynBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCETO MHOT0OOpasusi BEIICCTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas wu
HeopraHudeckass XuMUs» CcQPOpMHUpOBAHA B TMporpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOT0 TOJIX0/la K M3YYEHHIO y4eOHOTO Marepuana u o0yCIOBJIEHA UCTOPUUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpeNeIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B
Kypc€ OpraHMYECKOM XMMHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKOMN
TEOPHH CTPOCHHSI OPTaHUYECKUX COEIMHEHUM, a TaK)KE HA YPOBHE CTEPEOXMMHUYECKHUX
U DJIGKTPOHHBIX TPEJICTABICHUNW O CTpoeHUU BemecTB. CBeneHHs 00 HM3y4aeMbIX B
Kypce BEeIIeCTBaxX JA0TCs B Pa3BUTUU — OT YIJIE€BOJOPOIOB O CIOXKHBIX OMOIOTHUYECKH
AKTUBHBIX COCIWMHEHUNW. B Kypce OpraHM4ecKol XUMHUU MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUS TEPBOHAYAIBLHBIC
MPEACTAaBICHUS O XHUMHYECKOW CBS3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lom HOBBIM yIrJIOM 3peHUs B TMpeaMeTe «XuUMUs» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl HW3Y4YCHHBI Ha YpPOBHE OCHOBHOrO o0OmmIero o0pa3oBaHUs
TEOPETUUYECKUN MaTepual U (PaKTOIOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOM
peakiuu. Tak, B uyactHocTH, B Kypce «OOIass M HEOpPraHudecKas XuUMUD»
OOy4JaromMMCsl TPEOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE IEPUOIUYECKOTO
3aKOHAa C OOILIETEOPETUUYECKUX W METOJOJOTMYECKUX TMO3ULHM, TIIyOKe MOHATh
UCTOpUYECKOE W3MEHEeHHe (QYHKIMUNA JTOrO0 3aKkoHa — OT o0oOmarmen a0
OOBSCHSIONICH ¥ POTHO3UPYIOIESH.

Enunas cucrema 3HaHMKW O BaKHEHIIMX BENIECTBAX, HUX COCTAaBE, CTPOCHUH,
CBOMCTBaX U MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKUHUSX, HUX CYIIHOCTU HU



3aKOHOMEPHOCTAX MpOTEeKaHus AomnoJyiHsgeTcs B Kypcax 10 m 11 kiaccoB snemeHTamu
COJIep>KaHMsl, UMEIOIUMU KYJIbTYPOJIOTHUECKUN U MPUKIAJTHON XapaKTep. DTU 3HAHUS
CrOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3U XUMUHU C APYTUMHU HayKaMH, PACKpbIBAIOT €€
pOJib B NO3HABATENBbHOM M MPAKTHYECKOW NEATEIbHOCTH 4YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBXKEHHSI K IPOILIECCY TBOpUECTBA B 00JIACTH TEOPUHM U MPAKTHUYECKUX
MPUJIOKEHUN XUMHHM, TMOMOTalOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBA3AHHBIX C XUMHEH, KPUTUUYECKH OCMBICIMBATH
MH(pOpMALNIO U PUMEHSTH €€ IJI MONMOJHEHUS 3HAHUH, PEIICHUs] UHTEIIEKTYalIbHBIX
U DKCIEPUMEHTAJIbHBIX HCCIEA0BATEeNbCKUX 3a1ad. B menoM coxaepxaHue y4eOHOro
npeaMeTa «XUMUs JTaHHOTO YPOBHS U3YUEHHUSI OPUEHTHUPOBAHO Ha (hopMUpOBaHHE Y
0o0y4Jaromuxcss MHUPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS (UIOCOPCKUX HCH,
TaKMX KaK: MaTepHAIbHOEC E€IMHCTBO HEOPraHWYECKOr0 M OPTraHUYEeCKOro MHpa,
00OyCIJIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTABOM M CTPOEHUEM, I[103HABAEMOCTb
PUPOIHBIX SBJICHUN MYTEM AKCIIEPUMEHTA U PEIICHHS MPOTUBOPEUUN MEKy HOBBIMU
dbakTaMu U TEOPETHYECKUMHM MPEINOCHUIKAMH, OCO3HAHUE POJU XUMHUU B PEHICHUH
HKOJIOTHYECKUX MpoOJieM, a Takke MpoljieM cOepeKeHUsi SHEPreTUYECKUX PECYPCOB,
CBIPbsI, CO37IaHUs HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B mutane pemeHus 3aga4 BOCIIUTAHMS, PA3BUTHUS U COIMATHM3AIMHN 00YUYaIOIIMXCS
OPUHATBIE MPOrpaMMOM IO XUMHUU MOAXOAbl K ONPENEIICHUIO0 COAEpKaHUS U
MOCTPOCHHS MpeIMeTa MpeaycMaTpuBaloT (POPMUPOBAHHE YHUBEPCATBHBIX Y4EOHBIX
NEUCTBUM, HMEIOUMX 0a30BO€ 3HAYEHHUE [JI PA3IMYHBIX BHUJIOB JESTEIHHOCTHU:
perieHus mpooOieM, MOUCKa, aHadu3a U 00pabOTKHM HH(pOpMAIIUU, HEOOXOIUMBIX IS
OpUOOpETeHHUsT  ONbITa  MPAKTUYECKOW W HMCCIENOBATEIbCKON  JI€ATeNbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHUH.

B nmnpaktuke mpemopaBaHusiT XMMHUM KakK Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK M Ha YpPOBHE CpeaHEero oOImero oOpa3oBaHHs, IPH OINpeIeTIeHUN
COJIEpKATENIbHOM  XAapaKTEPUCTUKHU LeJIe H3ydyeHHs MpeIMETa HalpaBICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAMIIMOHHO TMpU3HAETCS (HOPMUPOBAHHE OCHOB
XAMHYECKOM HAyKd Kak o0O0JIaCTh COBPEMEHHOI'O0 €CTECTBO3HAHUSA, MPAKTUYECKOMN
NEATENIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOJIMYECKOW TOYKM 3pE€HUS TAKOW IOAXOJ K OIPEACIICHUIO LEeJIed H3YYEHHUs
MpeaMeTa ABJISIETCS BIOJIHE ONPaBJaHHbIM.

CornacHoO JaHHOW TOYKE 3pEHUs TJIABHBIMU IEISIMU U3Y4Y€HHUs MpeaMera
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBiAIOTCSA:

e (OpMHUPOBAHUE CHCTEMbl XMMHUYCCKUX 3HAHUN KaK BaKHEHIEH COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B OCHOBE KOTOPOH JIeKaT KIIFOYEBBIC
NOHSTHSI, PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOEGHUE u MMOHUMaHHE CYILLHOCTHU JOCTYTTHBIX 00001IeHU



MHPOBO33PEHYCCKOTO XapaKTepa, O3HAKOMJICHHE C WCTOpHUEH WX Pa3BUTHI U
CTaHOBIICHHSI,;

e (QopmMupoBaHHe W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMHYCCKUX PEAKINH, HEOOXOMUMBIX IJIsi MPUOOPETCHUS yMCHHM
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYCCKUX SBICHUHA, UMEIONIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

e pa3BUTHE YMEHHUU W CIOCOOOB NEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJACHHEM H
00BSCHCHHEM XMMHYECKOTO DKCIIEPUMEHTA, COOTFOICHUEM MPaBU 0€301TaCHOTO
oOpallieHusl ¢ BeIeCTBaMHU.

Hapsimy ¢ aTuM, cojaepikaTenbHash XapaKTepUCTUKA Ielied W 3a7a4 W3ydeHUs
npeaMeTa B MporpaMMe M0 XMMHH yYTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C
HOBBIMH TIPUOPHTETAMH B CHCTEME CcpeaHero oomero oOpa3oBanus. CerogHs B
NPENoJaBaHud XUMHUU B OOJIBIICH CTENMEeHH OTAAETCS MPEANOYTECHUE MPAKTUICCKON
KOMITOHCHTE COJIep)KaHMsI OOyYeHHs, OPUCHTUPOBAHHON Ha TMOJTOTOBKY BBIMTYCKHUKA
oOmieoOpazoBaTebHOM  OpraHu3alldy, BIAACIONIEr0 He Ha0OpoM 3HaHHWM, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMCHHUSMH aKTHBHOTO
NOJIYYCHUS 3HAHUH M IPUMEHEHHUS MX B PCABHOMN JKM3HU JIJIS PEIICHUS MPAKTUYCCKUX
3aziay.

B cBs3u ¢ 9TUM Npu U3y4YeHUH TpeaMeTra «XuMUs» JOMHHHUPYIOIee 3HAueHue
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTanus OOydYaromMxcs K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE MHTEUIEKTYaJbHO PAa3BUTON JIMYHOCTU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATUIO TPAMOTHBIX pEIIEHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y 00y4aromMXCs KIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIHI),
UMEIOIUX YHUBEPCATHHOE 3HAUYCHHE [JISl PA3MUYHBIX BUIOB ACSATEIBHOCTU: PEIICHUS
npoOjeM, TIOMCKa, aHaim3a U o00paboTku wuHOpMamuu, HEOOXOAUMBIX IS
MPUOOPETEHHsI OMBITA JESITEILHOCTH, KOTOpas 3aHMMAeT Ba)XHOE MECTO B TO3HAHHH
XAMHH, a TaKXkKe I ONEHKH C TMO3UIMH IKOJOTMYECKOW Oe30MacHOCTH XapakTepa
BIUSHUS BEIIECTB M XMMHYECKUX MPOIECCOB HA OPraHW3M YelIOBeKa W TPUPOIHYIO
cpeny,

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYallbHBIX M TBOPYECKUX
CHOCOOHOCTEH O0ydYaroUMXcsa: CHOCOOHOCTH CaMOCTOSITENIBHO NPUOOpEeTaTh HOBBIE
3HaHWSI TI0 XMMHUHA B COOTBETCTBUHM C XMU3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbBIE WH(OpPMAIMOHHBIC TEXHOJOTHH IS TIOWCKAa W aHaim3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(OPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMupOBaHUE W PaA3BUTHE y OOYYAIOMIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIJICHUSI, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPBIE OCOOEHHO



HEOOXOIHMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHUM U MPOBEACHUM XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUWE y  oOywaromuxcs  yOeKIEHHOCTM B T'yMAaHHCTHYECKOU
HaIllpaBJICHHOCTH XHUMHH, €€ BaXXHOM pOJM B pPEHIEHUH IJIOOANbHBIX Mpo0IeM
PalMOHAILHOTO TIPHUPOAOIOIb30BAHUSA, MOMOJIHEHUSI JHEPreTHUYECKUX PECYpCOB U
COXpPAHEHUS TPUPOJHOTO PABHOBECHSA, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOro
OTHOIIEHUS] K NPHUPOAE U CBOEMY 3J0pPOBBIO, a TaKke MPUOOPETEHUsI OIbITa
WCIIOIb30BaHUSl TIOJIYUYCHHBIX 3HAHUM ISl TPUHATHS TPAMOTHBIX pElIeHUN B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpenHero odimiero oOpa3zoBaHus MpeaMeT «XUMHsS» 0a30BOro
YPOBHS BXOAUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO1iee yuCIO YacoB, OTBEAEHHBIX JUJISI M3YyUYEHUS XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obiiero odpazoBaHusi, coctaisier 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B
Hepento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. [loMonorus, wu3zomMepusi. XUMUYECKas CBS3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (TU1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankamuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— TpOCTEHIINN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUe Hu
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHE. T01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

[IpuponHble UCTOYHUKM YriIeBOAOPOAOB. IIpUpoAHBI ra3 W IOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJAYKTHI €ro MepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WU MPOTYKTOB PEAKIINH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOMIAa U ATaHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMi, KaueCTBEHHAas pEaklus Ha MHOTOAaTOMHbIE cnupThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanplaerui, aneTadbderul:  CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (hU3MUECKHe U XMMHUYECKHE CBOICTBa (CBOMCTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘uwaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnronosa kak npupoassie noauMmepbsl. CTpoeHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaOJI0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIUN ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METO/ABl HM3YyYEHHs BEIIECTB M MX IPEBPAILCHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEpPU3ALUH, CPEIHsSA MOJIEKYIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O LIUKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLBI 110 XMMHWU HA BA3OBOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjibTaTaM OCBOEHHS O0YYaIOIIMMUCA MPOTPaMM CPEAHEro OOLIeTro
oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U TpeAMeTHbIM). HaydHOo-MeToauueckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMM CpEJHEro oOiiero oOpa3oBaHUs SIBISAETCS CHUCTEMHO-IEATEIbHOCTHBIN
NOAXOA.

B CoOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMUS
npenMera «XUMUs» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHus BbIICIICHbI CIIEYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOIIMMHCS POCCUMCKOM TPa)¥TaHCKOM WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOONPEIEIICHUIO;

HaJIMYMEe MOTHBAIIMU K 00yUYEHUIO;

I[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX yOEKICHUIN JTUYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIUXCS PYKOBOACTBOBATHCS B CBOCH AEATEIBHOCTU II€HHOCTHO-CMBICIOBBIMH
YCTaHOBKaMU, IPUCYIIUMU [EJTOCTHON CUCTEME XUMHUUECKOT0 00pa30oBaHUs;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHYECKON KyJIbTYPhl U CHOCOOHOCTH CTABUTH IIEJIM U CTPOUTH KU3HECHHBIE TUTAHBI.

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUS IpeaMeTa «XUMHS» JOCTHUTAIOTCS B €IMHCTBE y4eOHOW W BOCIUTATEIbHOM
NEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH M
UjeasaMl POCCHUHCKOTO TPaKJAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE HOPMAMHU M TIPaBHJIAMU TIOBEJCHUS,
CIIOCOOCTBYIOIIUMU TIPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS TUYHOCTH 00YJaIOIIUXCS.

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHUS TPEIMETa «XHUMHS» OTPAKAIOT C(HOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MPAKTUYECKOMN JESITEIIEHOCTH O0YJAIOMINXCS TI0 PeaT3aIlii IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

OCO3HAHUS 00YyYarOUMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;



MIPEICTABIICHUS O COIMMALHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOHN MEATEIHLHOCTH TPH CO3JaHWU YYEOHBIX MPOCKTOB, PEIICHUH YYCOHBIX U
MMO3HABATEIBHBIX 33/1a4, BHIMIOJTHEHUH XUMUICCKUX IKCIICPUMECHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI APYTHX MPH aHAIN3E Pa3TInIHBIX
BUJIOB yU4EOHOMU JIEATEIHLHOCTH,

2) NIaTPUOTHYECKOr0 BOCTIMTAHHUA

IICHHOCTHOT'O OTHOIIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HACJICIUI0 OTCYECTBCHHOW XUMUU;

YBaXCHHS K IMPOIIECCY TBOPYECTBA B 00JACTH TCOPUU W MPAKTUYECKOTO NMPUMEHEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JOCTIKEHUST HAyKW €CTh PE3yJIbTaT JUINTEIBHBIX HAOMIOMEHUH, KpPOIMOTIMBBIX JSKCICPUMEHTAIBHBIX TOWCKOB,
TIOCTOSIHHOTO TPYJa YYEHBIX U TPAKTHUKOB;

MHTEpeca M ITI03HABATEILHBIX MOTHBOB B TIOJIYYCHHHM U IIOCJICAYIONIEM aHaln3e HH(OpMAIMU O IMepeaoBBIX
JOCTHKEHUSX COBPEMEHHOW OTCUYECTBCHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILICHUBAThH CBOE MOBEACHUE M TTOCTYIKH CBOMX TOBAPHILEH C MO3UIIMI HPABCTBEHHBIX U MPABOBLIX HOPM
¥ OCO3HAHME MOCJIEICTBUIA STUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 30pOBOTO M 0e30MacHOro oOpasa *KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmo/IeHus1 TpaBui O€30MacHOr0 OOpaleHus ¢ BEHIeCTBAMU B OBITY, TMOBCEIHEBHOW XW3HU U B TPYJOBOM
TeSTEBHOCTH;

MOHUMAaHUSI I[IEHHOCTH TMPaBWUJ HWHIWBUIYAIBHOTO M KOJUIEKTHBHOTO OE€30MacHOTO TIIOBEJCHUS B CHUTYaIHsX,
YTPOKAFOIIMX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAHWSI TIOCTEACTBUI ¥ HEIPUSTHS BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUSs);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATEIILCKON JIESTEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOM U IPYTUX BUIAX JIEITEIbHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLIMAIIBHONW HAMpPaBICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYEeCKOMY H3Yy4YeHHUI0 mpodeccuil pazinyHOTO poja, B TOM YHCJIE Ha OCHOBE MPUMEHECHUS
PEMETHBIX 3HAHUM 110 XUMUH;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBUAYAIIBHOM TpaekTopuu oOpa3oBaHus, Oyaymied mnpodeccun u
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IUIAHOB ¢ YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEW K XUMUU, HUHTEPECOB U
noTpeOHOCTEH 00IIIECTBA;

6) 3K0JI0TMY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUUYECKH 11e71ecCO000pa3HOTr0 OTHOIICHUS K MPUPOJIC, KAK UICTOUHUKY CYIIECTBOBAHUS KMU3HU HA 3eMJie;

NOHUMAaHMS TJIOOAIBHOTO XapaKkTepa AKOJIOTHYECKUX MPoOsieM, BIMSHUS SKOHOMHUYECKUX MPOIECCOB Ha COCTOSHUE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJMMOCTH MCIOJIB30BAHUS JIOCTHXKEHMM XMMHH JUIsl PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOI'O HENPUATHSA JIEMCTBUM, MPUHOCIIIUX BpPEJ OKPYKAIOWIEH MPUPOJHOM CpEAE, YMEHHUS MNPOTHO3HPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEANPUHUMAECMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HaJIUYMsS PA3BUTOTO SKOJIOTUYECKOTO MBIIIIEHUS, 3KOJIOTHYECKON KYJNbTYphI, ONbITa AEATEIBHOCTU 3KOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIIBHOW IMPAKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTHKY;

MOHUMAaHUS CHEMUPUKN XUMHH KaK HayKd, OCO3HaHHMsS €€ poiu B (OPMHPOBAHWU DPANMOHAIHLHOTO HAYYHOTO
MBIIUICHUS, CO3JJaHUU LEJIOCTHOTO MPEJICTABICHUSI 00 OKpY)KarolleM MHUpE KaK O €AMHCTBE MPHUPOJbI M YEJIOBEKa, B
MMO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH IPOOJIEM COXPaHEHUS TPUPOIHOTO PAaBHOBE CHS;



yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JUIsl COBPEMEHHOM LMBWIM3aUUU: B €€ TIyMaHHCTUYECKOMU
HaIpaBJICHHOCTH U BAKHOM POJM B CO3JaHUU HOBOW 0a3bl MAaTepUalbHOW KYJbTYpbI, PELIEHUU NIOOAJBHBIX MPOOJIEM
YCTOMYMBOTO DPA3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, DHEPreTHUECKOM, MUIIEBOM M HSKOJOTHMYECKON O€30MacHOCTH, B
Pa3BUTHH MEIULIMHBI, OOECIEYEHUH YCIOBUN YCIEIIHOTO TPYyJa M KOJOTMYECKH KOM(OPTHOM MU3HU KaKJIOro WieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTHM METOAOB IO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS AJIA aHalIu3a U OOBSICHEHMS SBIICHUN OKPYXAIOLIEro Mupa u
OPOUCXOJAIMX B HEM H3MEHEHUM, yMEHHUs JeiaTb OOOCHOBaHHBIC 3aKIIOYEHHs] HAa OCHOBE HAyyHBIX (AKTOB U
UMEIOLUXCS JAHHBIX C LEJIbI0 ITOJYy4YEHUsl JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BAaTh XUMHUECKUE 3HAHUA [IJISl PELICHUs MPOOJEM B PeasIbHbIX KU3HEHHBIX
CUTYaLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIILCKOM AEATEIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Opa30BaHUIO U CAMOOOPA30BAHUIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX
3HAHHUM 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpYJla B pa3Iu4HbIX cepax mpodeccuoHaIbHOM NS TeTbHOCTH.
METAIIPEAMETHBIE PE3YJIbBTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOEHUS Y4eOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHEro OOIIero 00pa3oBaHMUs
BKJIFOYAIOT:

3HauMMBbIe Ui (OPMHPOBAHUS MHPOBO33PECHUS OOYYAIOIIHMXCA MEXKIUCHUIUTMHAPHBIE (MEXKIIpPEIMETHBIC)
oOIIieHayYHbIE TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa M CHeNU(PUKY METOJO0B TO3HAHUS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, DSHEPTHUs, SBICHHE, MPOIECC, CUCTEMa, HAy4YHBIA (aKT,
MIPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeI0OBaHNE, HAOIIOICHIE, U3MEPEHUE, IKCTIEPUMEHT U APYTHUE);

YHUBEpCAIbHBIC yueOHBIC IeHCTBUA (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, DPETYJISTHBHBIC), OOECIICUMBAIOIINE
dbopmupoBanue GHyHKIIMOHATFHOW TPAMOTHOCTH U COIIMAIEHON KOMTIETEHITNN 00YyJaronInXcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl HCMOJb30BaTh OCBOCHHbBIE MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA H
YHUBEpCaJIbHbIE YUEOHbBIE IEMCTBUS B O3HABATENBHON U COLIMAIBHOMN MPAKTHUKE.



MertanpenMeTHble  pe3yJdbTaThl  OTPAKAIOT  OBJIAJCHUE YHUBEPCATbHBIMU  YYCOHBIMU  TO3HABATEIbHBIMU,
KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

OBJjaieHNe YHUBEPCAJbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€CTBUSIMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO (hOPMYJIUPOBATH U aKTyaTU3UPOBATH TPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMPENEeNATh IEIN JEATEeNbHOCTU, 3aJiaBasl IMapaMeTpbl U KPUTEPUH HUX JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl
JIeSTEIBbHOCTH C MOCTaBICHHBIMU IIECIISIMU,

UCIIOJI30BaTh TPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] — BBIJCISATh XapaKTepHbIC MPU3HAKU
MOHSATUW W yCTaHABIMBATh WX B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS JJIsi OOBSICHEHUS OTIACIBHBIX
(haKkTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUH JJI KIaCCU(DHUKAIIUK BEIIECTB U XUMHUUECKUX PEAKITUIA;

yCTaHABIIMBATh IPUIUHHO-CJICACTBEHHBIC CBSI3M MEXKIY U3y4aeMbIMH SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHAYKTUBHBIC, JCAYKTHUBHBIC, 10 AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

PUMEHATH B MPOIECCe MO3HAHUS, UCIIONb3yeMble B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa30BhIBATh
MOJICJIbHBIC TIPEACTABICHUS — XUMUYECKUH 3HaK (CMMBOJ) dJIEeMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XUMHYECKOU
peaKkiuu — MpU pElIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W IMPAKTUYCCKUX 3a]lad, MPUMEHSATh HAa3BaHHBIC MOJCIIbHBIC
IIPEACTaBICHUS JIJISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB M XUMUYCCKUX PEAKITHH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHM;

dbopmynupoBaTh LMW W 33Jaud  HCCICIOBaHMS, HKCIOJb30BaTh IIOCTABJICHHBIE M  CAMOCTOSITCIBHO
chopMyJIMpOBaHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI JUIS1 (POPMHUPOBAHUS THITIOTE3BI 110 MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HAaBBIKAMU  CaMOCTOSTEIBHOIO  IUJIAHUPOBAaHHUS U TPOBEJCHUS  YUYCHHMYECKHX  OKCIIEPUMEHTOB,
COBEpILICHCTBOBaTh yMEHHUs HAOJIOJaTh 3a XOJOM IIpOllecca, CaMOCTOSTENIbHO TMPOrHO3UPOBATh €ro pe3ysbTar,
dbopmynupoBaTh OOOOIICHUS H BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIICIOBAHUS, COCTaBIATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;



npuoOpeTaTh OMBIT YUYEHUYECKOH MCCIIeNOBATEIbCKOM M MPOEKTHOW MEeSTeIbHOCTH, MPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3IMYHbIX METOIO0B
MTO3HAHMUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX HWHOOpMaNuM (HAy4yHO-TIOMYJSpHAsl JIUTEepaTypa XUMHUUYECKOTO
CoJIep>KaHusl, CIPaBOYHbBIC MOCOOUs, pecypchl MHTepHeTa), aHanMM3upoBaTh MUHPOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IpeACTaBICHUS, KPUTUYECKU OIEHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyITHUpPOBATH 3aMPOCH U TPUMEHSThH PAa3IUYHBIE METOIbI MIPU MOUCKE U 0TOOpe MH(pOpMaIK, HEOOXOIUMOMN ISt
BBITIOJIHEHUST YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIL30BaHUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX TMOUCKOBBIX
CHUCTEM;

CaMOCTOSITEJIbHO BHIOMpAaTh ONTUMAJbHYIO (GOpMy MpeacTaBieHUus HHPOpMAIuu (CXeMbl, TpaduKku, TUarpaMMsl,
TaOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KauyecTBE CpeAcTBa Npu paboTe ¢ XUMHYECKOW HH(Opmaiuen: NpUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKre U MaTeMaTUYeCKNUe) 3HaAKU U CUMBOJIBI, (OpMYIIbl, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBnajgeHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ Juajiora W/WId JTUCKYCCHUHU, BBICKA3bIBaTh WUJIEH,
bopMynHpOBaTH CBOU MPEAJIOKEHHSI OTHOCUTENIHHO BBITIONHEHHUS MPEIJIOKEHHOM 3a1a4u;

BBICTYNIaTh C MPE3CHTALMEN pe3yJlbTaTOB IMO3HABATEILHOM JEATEIBHOCTH, IOJYYEHHBIX CaMOCTOSITEIbHO WIIH
COBMECTHO CO CBEPCTHHUKAMH TPH BBHIMOJIHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO MCCIEAOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alui yueOHOTo MPoeKTa U (OPMYITHPOBATH BHIBOABI MO pe3ybTaTaM MPOBEAEHHBIX
MCCJIeIOBAHMIN MMyTEM COTIIACOBAHUS TTO3UIIUI B X0/1€ 00CYKICHHS 1 OOMEHa MHEHHUSMH.

OBiaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH I€CTBUSIMU:

CaMOCTOSITEIBHO MJIAHUPOBATHh U OCYIIECTBIISITH CBOIO MTO3HABATEIBHYIO IESITENBHOCTD, ONPEAEIIsis €€ eJIh U 3a]1auH,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOJUMOCTH KOPPEKTUPOBAThH MpEIaraeMblii aJTOPUTM JCHUCTBUN MPU BHITIOJTHEHUU



y4eOHBIX U HCCIEAOBATENbCKUX 3a4ad, BbIOMpaTh HamOosee 3((PEeKTUBHBIN cOcO0 HUX pElIeHUs C Y4ETOM MOJyYEHHUs
HOBBIX 3HAHMM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «Oprannyeckas XuMus» OTPakaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XMMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, POJIHU
XUMUU B TIO3HAHWM SIBJICHUN TPUPOJBI, B (POPMUPOBAHUU MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHUYECKUX 3a/a4 U IKOJOTHMUECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO Y IPUPOJHON CpeJIE;

BJIQ/ICHHE CUCTEMOM XMMUUYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOMOJATAIONINE TOHATHS (XUMUYECKUHN 3JIEMEHT,
aToM, DJIGKTpOHHasi 000JloYKa aroma, MOJEKyJia, BaJICHTHOCTb, DJEKTPOOTPUIATENBHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHasi ¢hopmyna (pa3BEpHYTas M COKpaIEHHAs), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YTIEPOJIHBIN CKEJeT,
(byHKIIMOHANIbHAS TPYMINA, paluKall, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUMA PAJI, TOMOJIOTH, YII€BOJAOPOIbI, KUCIOPOI H
a30TCOAEPKAIINE COCAUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAUHEHUS); TEOPUU U
3aKOHBI (T€OpUsl CTPOCHMsSI oOpraHmyeckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUA, JI€KallMe B OCHOBE ITOHUMAHMS
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (DaKTOJIOTUYECKHUE CBEJECHHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U
0€30MacHOM HCTIOIh30BAHNN BAKHEUIITUX OPTAHMUECKHUX BEIIECTB B OBITY U MIPAKTUYECKOH JCSITEIILHOCTH YEIIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHHM BBISIBISITh XapaKTepHbIE TNPHU3HAKU TOHATHN, YCTaHABIMBATH WX B3aUMOCBS3b,
HCMOJIB30BATh COOTBETCTBYIOLIME TIIOHSATHS IIPU OIMCAHWUM COCTAaBa, CTPOCHUS M NPEBPALICHUN OPraHUYECKUX
COCJIMHCHUI;

c(hOpPMHPOBAHHOCTh YMEHHHM HCIIONB30BATh XUMHUYECKYI0 CHUMBOJHKY JIJIi COCTABJICHHUS MOJEKYJISPHBIX M|
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHON) (OPMYT OPTaHMYECKHX BEIIECTB M YPAaBHEHUH XUMHUYECKUX DPEAKIUH,



M3TOTaBIUBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WUIIOCTPAMM UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAMIIC)KHOCTh U3YUCHHBIX OPraHUUYECKUX BEIIECTB IO UX COCTaBY U
CTPOEHUIO K OIpEAeIEHHOMY KJIAacCy/TpyIie coeAuHEHUI (YyrieBOAOPOAbI, KUCIOPOA M a30TCOAEpPKALIUE COCTUHEHUS,
BBICOKOMOJIEKYJISIpHBIE COCIMHEHUS), J1aBaTh MM Ha3BaHusA Mo cuctemMatuueckol HomeHkiatype (IUPAC), a rtaxxe
MPUBOJAUTH TPUBHAIBHBIC HA3BAHUS OTJICJbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMWICH, alleTUIeH, STUJICHTJIUKOJb,
TIIMLEpUH, (eHols, GopManblerua, aneTadbIeruj, MypaBbUHas KHUCJIOTA, YKCYCHAas KHUCJIOTa, OJEHMHOBAas KHUCIOTA,
CTeapuHOBas KUCIIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, HeIi0J103a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNISITh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKUX COCIUHECHUSX (OJWHApPHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TCOPUU CTPOCHUSI Oprannueckux BemectB A. M. bytneposa miis
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHSI MAcChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMMUYECKHUE CBOMCTBA THIUYHBIX
Npe/ICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIEeCTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, alleTHiIeH, OyTaaueH-1,3,
MeTwinOyTaauen-1,3, OeH30/, MeTaHOJ, A3TAHOJ, STWUJICHTIUKOJb, TIUIEpUH, (EHON, aleTalbAeru]l, MypaBbUHAsS U
YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, ILeJUTI0I03a, aMUHOYKCYCHAsl KUCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXTy HUMU YPAaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMI C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMYyIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UICTOYHUKU YTIIEBOJOPOIHOTO CBHIPhS (HE(Th, MPUPOIHBINA ra3, yroisb),
crocoObl WX MepepabOTKH M MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MePePadbOTKY;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOAWUTH BBIYUCIICHHS MO XUMHUYECKUM ypaBHEHHSM (Macchl, 00bEMa, KOJUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOTHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO IMO3HAHMS, UCTIOJIb3yEeMbIX
B XUMHUHU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SIBJICHUH (HAOMIOIEHNE, U3MEpPEHNE, IKCIIEPUMEHT, MOJICIUPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKWE 3HAHWS IS TPUHATHS PEIMICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUSX,
CBSI3aHHBIX C BEIICCTBAMU U X MPUMEHEHUEM;



c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWiIa IIOJIB30BAHUS XHMHUYECKOW TIOCYAOH | J1ab0opaTOpHBIM
o0opynoBaHMEM, a TaKKe MpaBuia OOpalieHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSAMH IO BBHITIOJHEHUTO
71a00paTOPHBIX XUMHUYECKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMEHU TUIAHUPOBATH M BBITIOJHATh XUMHUYECKUH SKCIEPUMEHT (IIPEBpAIICHUS OPTraHUYSCKUX
BEIIECTB MPH HarpEBaHWM, MOJyUYEHUE dTUIICHA U U3YUYCHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIM OPTaHUICCKUX BEIIECTB,
JieHaTypaIus OCJIKOB MPU HArPEBaHUH, I[BETHBIC PEaKIIMK OCIKOB) B COOTBETCTBUU C NIPABHIIAMH TEXHUKHA OC30MaCHOCTH
npu OOpalleHHMH C BENIECTBAMU M JIA0OPATOPHBIM O00OpYIOBAaHUEM, TMPEACTABIATh PE3yJbTaThl XHUMHYECKOTO
dKCIIEpUMEHTa B ()OpPME 3amuCH ypaBHCHHH COOTBETCTBYIOIIMX PEakiuid M (HOPMYJIUPOBATH BHIBOJBI Ha OCHOBE 3THX
pe3yIbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJU3UPOBATh XMUMHYCCKYI0 HH(POPMAIHIO, TOJYyY4aeMyH M3 pPa3HBIX
MUCTOYHUKOB (CpeacTBa MaccoBoi nHpopmartuu, THTEpHET U IpYTUX);

chOpMUPOBAHHOCTh YMEHUI COOIFOIATh MPaBHIIa SKOJIOTHUECKU 1EIecO00pa3HOro MOBECHUS B OBITY U TPYAOBOM
NESTENBbHOCTH B IIENSX COXPAHEHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUA HA JKUBBIE OPTaHU3MBI OINPEACIIEHHBIX OPTaHUYECKUX BEIEeCTB, MOHUMAas cMbIci nokaszatens [1JIK, noscHsaTh
Ha IpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHHs KX BPEAHOTO BO3ACHCTBUS HA OpTraHU3M YE€JIOBEKa;

JUIsE OOyYalolUXCsl C OTPaHMYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE NPHUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKUX SBICHUM;

JUTSL CTICTIBIX M CJIA0OBHISIIIIMX OOYYAIONIUXCS: YMEHUE HUCITOJIB30BaTh PElIbe(pHO-TOUYCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins nis 3anucu XuMu4deckux Gopmy.



10 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytnepoBa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
' aJIKaJJECHbI, aJTKUHbI
2.3 ApomaTH4eCcKre yrieBo0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
' UX nepepadboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUst
3.1 Cnuptel. ®enon 3
3.9 Anbnerunpl. KapOoHOBBIE KUCIIOTHI. 7 1
' Cnosxubie 3GUpbI
3.3 VraeBoanl 3 1
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
[Ipeamer opraHn4ecKkoOi XUMHH, €€
1 1
BO3HUKHOBEHHE, PAa3BUTHE U 3HAUCHHE 05.09.2023
Teopust CTpOCHHS OPraHUIECKHX
2 coequaeHuit A. M. byrneposa, eé 1
5 HIEPORa, 12.09.2023
OCHOBHBIC TTOJIOKCHHUS
[IpencraBnenue o Kinaccuuxanuu
oprannueckux BemiectB. Homenkinatypa
3 1
(cucTemaTuyeckas) U TPUBUATIbHBIC 19.09.2023
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHH PsIJT 26.09.2023
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTENHN AIKAHOB 03.10.2023
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
P 10.10.2023
OTUJIEH U NIPOMUIIEH — MPOCTEHIINE
7 1
MPEACTABUTEHN AIIKEHOB 17.10.2023
[Tpaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY 07.11.2023
9 Anxanuensl. byranuen-1,3 u 1
MetunOyraauen-1,3. [lonyuenue 14.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHAN Psifl. ALIETHIIEH —
FHECKI iA. Al 21.11.2023
MIPOCTEHIIIHIA MTPEICTABUTENh ATKHHOB
11 Brprunciienus no ypaBHEHHIO XUMHYECKOU
peakiumn 28.11.2023
12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB 05.12.2023
I'eHeTnyeckas CBS3b YIIEBOIOPOIOB,
13
MPUHAIEKANTUX K Pa3IMYHbIM KilaccaM 12.12.2023
[IpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:
14 OPUPOIHLIN Ta3 U HONYTHEIE HEDTIHBIE
pupon yribie Hed 19.12.2023
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOJIOB:
15 MPUPOIHBIN a3 U HOMYTHBIE HEDTIHLIE
PHPOA yTHBLC Hed 26.12.2023
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa mo pasaery
«YTIEBOIOPOIABDY 16.01.2024
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
17
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b 23.01.2024
18 MHOTr0aTOMHBIE CIIUPTHI: ATHJICHIITUKOJIb U
TJIUIEPUH 30.01.2024
@DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
19 N
1 XMMUYECKHUE CBOWCTBA, IPUMCHCHHE 06.02.2024
20 Anbnerunsl: GopMaibaerua U
areTaabIerua. AeToH 13.02.2024
OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs U YKCYCHasI 20.02.2024




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBD) 27.02.2024
CreaprHOBasI U OJICMHOBAS KUCIIOTHI, KaK
23 NIPEICTABUTENN BBICIINX KapOOHOBBIX
P P 05.03.2024
KHCJIOT
MpUia Kak COJIM BBICIIAX KapOOHOBBIX
24 N
KHCJIOT, KX MOIOIIIEE IEUCTBUE 12.03.2024
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC
25 KapOOHOBBIX KUCIIOT. | MAPOIN3 CIIOKHBIX
P P 19.03.2024
3¢upos
26 JKupsl: THAPOIN3, PUMEHEHHE,
OuMoJIoTHYECKasi pOJIb )KUPOB 02.04.2024
VYrneBopl: cocTaB, KilaccupUKaIius.
27 Baknelimme npeacTaBUTENN: TIII0K03a,
pel 09.04.2024
dbpykTo3a, caxapo3a
08 Kpaxmai u 11e/m110103a Kak IpyupoTHbIe
MTOJIMMEPHI 16.04.2024
KoHTposbsHas paboTta 1o paszaeny
29 «Kucmaopoaconepxkaie opraHndecKue
POACOACpAKatiie Op 23.04.2024
COEUHEHUD)
30 AMMHBI: METUJIAMUH U aHUJIUH
30.04.2024
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC
31 OopraHMYecKHe COeIUHEHNS, UX
P A 07.05.2024
ouosnornyeckoe 3HaueHue. [lenTuanl
benku kak mpupoHbIe
32
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 14.05.2024
33 OCHOBHBIE HOHATUA XUMUU




BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

21.05.2024

OcHoBHEIC METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1 94.05.2024
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME
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