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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XUMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha ocHoBe DenepaabHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii ®Denepamum», TpeOOBaHUI K pe3yibTaTam
OCBOCHHS (denepaibHOM  00pa3oBaTeIbHONW TporpamMmbl  cpeaHero oobmero oo6pazoanus (POII  COO),
npeAcTaBiIeHHBIX B DeepallbHOM TocyAapcTBeHHOM oOpazoBarenbHoM crtanmapre COO, ¢ yuétom Konmenmmm
npenojaBaHus ydeOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opranuzanusx Poccuiickoit denepanuu,
peann3yoImx OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBI, 1 OCHOBHBIX IOJIOKEHUH «CTpaTeruy pa3BUTUS BOCTIUTAHUS
B Poccuiickoit @eneparuu Ha nepuoA 10 2025 rogay (Pacnopspkenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe HpOTrpaMMbl 1O XHMHH, K ONpPEAETCHHIO O0IIeill cTpareruu oOydeHwus,
BOCIIUTAHMS U Pa3BUTHUsI 0OydaloluXCcs cpeicTBaMu ydeOHoro npeamera «Xumus» s 10—11 kiacco Ha 6a30BoM
ypoBHE cocTaBwin KoHuentyairbHbie monoxenus ®PI'OC COO o B3auM0OOYCIIOBIEHHOCTH IIEJICH, COJEpIKAHUS,
pe3yabTaToB 00ydeHUs U TPeOOBAHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe 0o0pazoBaHHE, IMOJydyaeMOE BBITYCKHUKAMH O0IIe00pa30BaTeIbHOW OpraHU3alyu, SBISETCS
HEOThEMJIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIIY>KUT 3aBEpUIAIOIIMM 3TAallOM peal3allui Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YypOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYIIUX IIEJIOCTHONH CHUCTEME XHMHUYECKOro O0Opa3oBaHUS. OTH
[IEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPHUPOJIbI, (OPMHUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTyphl YeIOBEKa, a
TaKXKe IKOJIOTHUECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpene. Peannsyercs xumuaeckoe
oOpa3zoBaHue 00YJarOIUXCs Ha YPOBHE CPEAHEr0 001ero o0pa3oBaHusi CpeCTBAMU YI€OHOTO MpeaMeTa « XUMHU,
COJIEp>KaHUE U TIOCTPOCHUE KOTOPOIO OMpEAeNeHbl B MPOrpaMMe M0 XUMHUU C y4ETOM CHelU(pUKA HAYKH XUMHH, €€
3HAYEHUS B IO3HAHUU MPUPOJIBI M B MAaTEPUAIBHOM KU3HH OOIIECTBA, a TAK)Ke ¢ Y4ETOM OOLINX el U MPUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeiHero od1ero oopasosanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MrpaeT ocoOyio pojiib B COBPEMEHHOW LMBWJIM3ALIUHU, B
CO3/IaHUU HOBOM 0a3bl MaTepuanbHON KyIbTYpbl. OHa BHOCUT CBOM BKJIa/l B (hOPMUPOBAHKE PALIMOHATIEHOTO HAYYHOTO
MBIIJICHHS], B CO3/IaHUE IIEIOCTHOTO MPECTABICHUS 00 OKPYKAIOIEM MHUPE KaK O €IUHCTBE NMPUPOIBI M YEIIOBEKA,
KoTOpoe (OpMHUPYETCS B XUMHHM Ha OCHOBE NOHMMAHHS BEIIECTBEHHOTO COCTAaBa OKPY)KAIOILIETO MHpA, OCO3HAHUS
B3alMOCBS3U MEX/y CTPOEHUEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTMU IPUMEHEHHUS.

TecHo B3auMoAENCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTaja HEOThEMJIEMOW YacTbI0 MUPOBOM
KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBUEM YCIEIIHOTO TPYy/ia M )KU3HU Kaxa0ro uieHa oouiectBa. CoBpeMeHHasi XUMHS KaK
HayKa co3MJiaTelIbHas, KaK HayKa BhICOKMX TEXHOJIOTHI HalpaBjeHa Ha pelleHHe II100aJbHbIX Mpo0IeM YCTOHYMBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUIIEBOM, YKOJIOTUIECKOI 0€30IMaCHOCTU U OXPaHBI 37J0POBBA.

B cooTBercTBUM € OOIIMMH LENSAMHU U MPUHLUIAMU CpPeHEro oOIIero oOopa3oBaHUs coAep)KaHHe MpeaMeTa
«Xumusa» (10—-11 kmaccel, 6a30BbIl ypOBEHb M3Y4YEHHS) OPUEHTHPOBAHO MPEHUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO
MOATOTOBKY OOyYaroluxcs, HeoOXOIUMYI0 MM JUIsl BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIIEIIHOTO
BKJIFOUEHUS B KHU3Hb COLIMYyMa, TPOJIOJIKEHHS] 00pa30BaHUs B Pa3IMUHbIX 00J1acTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO
C XUMHUEM.

CocraBngmuMy npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas xumus» U «OOmas u
HEOpraHM4YecKass XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHHsSI KOTOPBIX SIBISIFOTCSI OCHOBBI 0a30BOM HayKH:
CHUCTEMa 3HAaHUH [0 HEOPTraHMYECKON XMMHH (C BKJIIOUEHUEM 3HAHMN M3 OOILIel XMMHUHM) U OpPraHUYecKOW XMMHU.
dopmMupoBaHUe JAHHOM CHCTEMBbl 3HAHUH MPU U3YYEHUH MTpeIMeTa 00ecriedyMBaeT BO3MOKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPU XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranmueckas xumusi» u  «OOm@as W HeOpraHuyeckas XUMUs»
chopMUpOBaHa B MporpaMMme MO XMMHUH Ha OCHOBE CHCTEMHOrO MOJAXO0Ja K M3yYeHHIO0 Yy4eOHOro marepuaia H
00yCIOBJIEHa UCTOPUYECKU OOOCHOBAHHBIM Pa3BUTHEM 3HAHHWA HA OMPEIEIEHHBIX TEOPETUYECKUX YpOBHSX. Tak, B
Kypce OpraHM4ecKoil XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUECKON TEOPUHU CTPOCHUS OPraHUYECKUX
COEIMHEHMH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUYECKHUX U AJIEKTPOHHBIX IPECTABICHNUN O CTPOCHUH BeliecTB. CBeIeHHs
00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCSA B PA3BUTHU — OT YIJIEBOJOPOAOB /10 CIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenHeHU. B Kypce opranndeckoil XMMHH MOITYy4aloT pa3BUTHE c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHMs TEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKOW CBS3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEUIECTB,
3aBHCHMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON peakInu.

[Ton HOBBIM yTJIOM 3peHUsl B IpeaMeTe «XuMus» 0a30BOT0 YPOBHSI pacCMaTpUBAETCS M3YUYEHHBIM Ha ypOBHE
OCHOBHOTO 00mIero o0pa3oBaHHs TEOPETUUYECKUH Marepuadl M (DAKTOJOTHUECKHE CBEJCHHMS O BEUIeCTBAaX U
XUMHUYECKON peaknuu. Tak, B YacTHOCTH, B Kypce «OOmas u HeopraHMYecKas XHMHsD» 00ydaromuMcs



MPEIOCTABIIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE MEPUOJUYECKOTO0 3aKOHA C OOIIETCOPETHYECKUX U
METOJO0JOTUUECKHUX TO3UIUH, TITY0)Ke TTOHATh HCTOPUIECKOE M3MEHEHHE (PYHKITUH 3TOTO 3aKOHA — OT 0000IIaromei
710 OOBSCHSIIONICH U MTPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O BaXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U MPUMEHEHUH, & TAKKE
0 XMMHUYECKUX pEeaKLusiX, UX CYLUIHOCTH M 3aKOHOMEPHOCTIX MpOTEKaHMs nomnoiHsercs B Kypcax 10 u 11 kmaccos
AJIEMEHTAaMU COJEPKaHUs, UMEIOIIMMH KYJIbTYpPOJIOTUYECKUI U MPUKIAAHONW XapakTep. DTH 3HAHUS CIOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBS3M XUMHH C IPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B MO3HABATEIbHONM U MPAKTUYECKOM
JESTEILHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBKEHHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U
MPAKTUYECKUX TPUIOKEHUN XHUMHHU, TOMOTAIOT BBIMYCKHHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO WM JMYHOCTHO
3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIMBATh HMH(GOPMALUI0O U MPUMEHSTH €& IS
MIOTIOJIHEHUSI 3HAHUM, PElIeHUs] MHTEJUIEKTYaJIbHBIX M JKCIIEPUMEHTAJIbHBIX HCCIIEeNOBaTeNIbCKUX 3a4ad. B memom
coJiepkanue y4eOHOTO mpeamera «XHMHEs JaHHOTO YPOBHS HW3YYCHHsS OPHUEHTUPOBAHO Ha (HOPMHUPOBAHHE Y
00yJaromuxcsi MHPOBO33PCHUECKONH OCHOBBI Il MOHMMAaHHUS (QHIOCO(PCKUX HIeH, TaKMX KakK: MaTepHaabHOE
€IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOr0 MUPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM,
M03HABAEMOCTb MPUPOAHBIX SBJICHUN MYTEM IKCHEPUMEHTA U PEUICHHs MPOTUBOPEUUH MEXKy HOBBIMHU (aKkTaMu U
TEOPETUICCKIUMHU TIPEIIOCHUTKAMH, OCO3HAHUE POJIM XUMUU B PEHICHUH YKOJIOTUYECKUX MPOOIIeM, a Takke mpobiaem
cOepekeHHSI SHEPTETHIECKIX PECYPCOB, ChIPhs, CO3JJaHUS HOBBIX TEXHOJIOTHIA U MAaTEPUAJIOB.

B mnane permeHus 3a1a4 BOCIUTAHUS, PA3BUTHS M COIUAIHM3AIMH O0YJIArOIIMXCSl IPUHSITHIC TIPOTPAMMOM 10
XUMHH TIOAXOAbI K OIPEAETICHUIO COJEP>KaHUS M TOCTPOSHUS TNpeaMeTa IpeaycMaTpuBaloT (GOpMHUpPOBaHUE
YHHUBEPCATbHBIX YUeOHBIX JIEHCTBHIA, HMEIONIMX 0a30BOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB IEATEIHHOCTHU: PEIICHUS
po0JieM, MOKMCKa, aHaIM3a U 00padOTKH MH(pOPMAITUU, HEOOXOAUMBIX JIJIS IPHOOPETEHHS OIbITa MPAKTHUECKON U
HCCIIE0BATEIIbCKOM IeATeIbHOCTH, 3aHUMAIOIICH BAYKHOE MECTO B TTO3HAHUH XUMUH.

B mpakTuke npenogaBaHus XMMUHU Kak Ha ypOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHusl, TaK U Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHUs, MpPH ONPEICICHUU COAEPKATEIBbHOM XapaKTePUCTUKH LeNed U3y4yeHUs MpeaMera
HaIpaBJICHUEM TIEPBOCTEIICHHONW 3HAYUMOCTH TPATUIIMOHHO MPU3HAETCS (HOPMHUPOBAHUE OCHOB XUMHUUYECKOW HAYKH
Kak 00JIacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOM IEITEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBON KyIbTypbl. C METOIUYECKONW TOUKH 3PEHHUS TAKOH MOJIXOJ K OMpEACNICHHUIO Leled M3ydeHHs MpeaMmeTa
SIBJISICTCS BIIOJIHE OTPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS IIaBHBIMU LEJISIMUA U3YYEHHUS ITpeMeTa «XuMus» Ha 6azoBom yposHe (10 —11
KJL.) SIBJISIFOTCSL:

e (GopMHpPOBAHUE CHUCTEMBI XMMHYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBbIE MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XHUMUH,
OCBOEHHE sI3bIKa HAYKH, YCBOCHHE M TIOHMMaHWE CYIIHOCTH JOCTYIHBIX 00O0OIIEHUN MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHUE MPEACTABICHUIN O HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX PEaKInH,
HEOOXOUMBIX ISl TMPHOOpPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MUPE BELIECTB U XUMUYECKUX SIBICHHI,
HMMEIOIINX MECTO B IPUPOJIE, B MPAKTUIECKOMN U MOBCETHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CHOCOOOB AEATETHLHOCTH, CBS3aHHBIX C HAOMIOJEeHHEM U OOBSICHEHHEM XHMHYECKOTO
IKCIIEPUMEHTA, COOJIIOICHIEM TPAaBIIT 0€30MTaCHOT0 0OpaIeHUs C BEIIECTBAMU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKA 1eJIe U 3a7a4 U3yUYEHHUsI IIPeIMETa B IPOrpPaMMe MO0 XUMHUHU
YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU B CUCTEME CPEIHETO OOIIET0 00pa30BaHuUS.
CeromHsi B TPENOJaBaHUM XWMHHU B OOJBIIEH CTENEHW OTHAETCS TPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE
colepkaHusi OO0y4YeHHUs, OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMTYCKHHKA OOIE00pa30BaTEIHbHOM OpraHU3aIINH,
BIIQ/ICIOIIETO HE HAOOPOM 3HaHWH, a (DYHKIIMOHATBFHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMH aKTHBHOTO
MOJIyYEHUs] 3HAHUM U IPUMEHEHHUSI UX B pPEabHOU JKU3HU JJIs1 PEIICHMS IPAKTUYECKUX 3a/a4.

B cBs3u ¢ 3THM TipW M3ydeHUU npeaMeTa «XUMHs JTOMUHUPYIOIIEe 3HAYCHUE MPHOOPETAIOT TaKue LeTu U
3aJ1auu, KaK:

ajanTaius 00yJaromuXxcs K YCIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS MUpPA, (HOPMUPOBAHNE WHTEIUICKTYAJIbHO
Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIHHOMY MPUHATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYAILIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;

dhopmMupoBaHKE y 00YUYaAIOIMUXCS KITFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIETEHINH), UMEIOMIUX YHUBEPCATBHOE
3HAYCHHE IS PA3IUYHBIX BHUJIOB JESTEILHOCTH: PEIICHUs MpoOJieM, TIONCKa, aHalu3a U 00paboTku mHGOpMAIIIH,



HEOOXOAUMBIX Ul MPUOOPETEHUS OMBITA JESITEIBHOCTH, KOTOpas 3aHMMAET BAXKHOE MECTO B IMO3HAHUHM XHUMHH, a
TaKXe [yl OLIEHKH C IMO3UIUI 9KOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIMSHUS BEIECTB U XMMUUYECKHX IPOLIECCOB
Ha OpraHu3M 4eJloBeKa U IPUPOAHYIO Cpeny;

pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEUICKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOyYaromuxcs:
CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpeTaTh HOBBIE 3HAHUS 1O XUMHH B COOTBETCTBUU C IKM3HCHHBIMU
NOTPeOHOCTAMH, UCIOJIb30BATH COBPEMEHHBbIE MH(OPMALIMOHHbIE TEXHOJIOTMHU JJIs MOMCKAa U aHalu3a y4yeOHOW u
Hay4YHO-NONYJISIPHOW MHPOPMALIUU XUMHUYECKOTO COEPKaHMS;

(bopmMHpoBaHUE U pa3BUTHE y 00YUAIOIIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIICHHSI, HAOII0AaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH, MpPU IUIAHUPOBAHUU U TPOBEICHUU
XMUMUYECKOI'0 3KCIIEPUMEHTA;

BOCIIUTaHKUE Y 00yJaroIuXcs YOk AEHHOCTH B T'yMaHUCTUYECKOM HAIIPaBIEHHOCTH XUMHH, €€ BaXKHOM poJu B
peleHn: TI00aNbHBIX IPo0IeM PalMOHAIBHOTO MPUPOAOIOIH30BAHNUS, OMOJHEHHS YHEPTETHUECKUX PECYpPCOB U
COXpaHEHHs MPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJMMOCTH OCpEeKHOTO OTHOLICHHS K MPHPOJE U CBOEMY
3JI0POBbIO, a TAKXKe MPUOOPETEHUS ONbITA HCII0JIb30BaHMS ITOJIYYCHHBIX 3HAHUHN JJI IPUHATHS TPAMOTHBIX PEeLICHUN
B CUTYallUsX, CBA3aHHBIX C XMMUYECKUMH SIBJICHUSAMH.

B yudebHOM muiane cpemnero oOrmiero oOpa3oBaHusi mpeamer «XuMus» 0a30BOr0 ypOBHsS BXOAUT B COCTaB
IpeIMeTHOM 00sacTi «EcTeCTBEHHO-HAYUHbIE IPEAMETHI».

OOm1ee ynCiIo 9acoB, OTBENEHHBIX IS U3YUYCHHUS XUMHUH, Ha 0a30BOM ypOBHE CpeIHETo 00Iero oopa3oBaHus,
cocrapisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 kimacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeT opraHMYecKOi XUMHHN: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B ITOJIyYCHUN HOBBIX BEIICCTB
U marepuanoB. Teopust cTpoeHus opraHuueckux coequHeHuit A. M. byrtiepoBa, €€ OCHOBHbBIE IOJIOKEHUS.
CrpykTypHble (HOpPMYIIBI OPraHMUECKUX BEIIECTB. | OMOIOTHS, H30Mepusl. XUMHUECKas CBSA3b B OPTaHMUYECKUX
COCIMHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBienue o knaccupuKauy opraHndeckux BeniecTB. HomeHkiaTypa opraHn4eckux coeIuHeHUN
(cucremaTHyecKas) M TPUBHAJIbHBIE HA3BaHMsI BAKHEHIIMX IIPEICTaBUTENICH KJIAaCCOB OPraHMUYECKUX BEILECTB.

DKcrepuMEeHTaIbHbIE METOJbl M3YyYEHHsI BEIIECTB M WX MPEBpAIllCHH: O3HAKOMJIEHHE C o0pa3maMu
OpPraHMYECKHUX BEUIECTB M MaTepuaJlaMd HAa MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJ] OPIaHMYECKHUX BELIECCTB,
HaOJIOZIGHUE U OINHCaHWE JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIIEHUI0 OPraHUYECKHX BEIIECTB IPU
HarpeBaHuu (1J1aBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJOTMYECKMH psa. MeTaH M 3TaH — IpOCTEHIINE IPEACTaBUTEIN
QJIKAHOB: (pU3MUECKUE W XUMHUYECKUE CBOMCTBA (pEeakLMU 3aMELICHHUs U TOPEHUs), HaXOKIEHHUE B IPUPOJE,
IIOJIy4eHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psil. DTUIIEH U MPOIUJIEH — NPOCTEUIINE IPEICTaBUTENIN
QJIKEHOB: (M3UYECKHE M XUMHUYECKHE CBOMCTBA (pEeakLUUU TUIAPUPOBAHMS, TaJOr€HUPOBAHUS, THUApATAlUH,
OKHCJICHUS U TIOJIMMEPU3ALIUH ), TOJTYyYEeHUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 um merunOyragwen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHE CBOWCTBA
(peakuus nonumepusanuu). [lomyuyenne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMM psa. ANETUIeH — NpocTeHIInit
IPEJCTaBUTEIIb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKUEe U XMMHMUYECKHE CBOMCTBA (peakluu T'MIpUpOBaHMUS,
raJIOrT€HUPOBAHUS, THIpaTalluy, TOPEHHUS ), IOJIYyUEHHE U IPUMEHEHHUE.

Apensbl. berson: cocras, cTpoeHue, Gpu3nyecKkiue 1 XMMUYECKHE CBOMCTBA (PEaKIMK TaIOT€HUPOBAHUS H
HUTPOBAHUSA), MOJIy4YE€HUE U NPUMEHEHUe. 10nyon: cocmas, cmpoenue, gusuyeckue u XumuiuecKue ceoucmea
(peakyuu 2anoceHupoB8anus U HUMPOBAHUs), NOLyYeHue U npumeHneHue. TOKCUYHOCTh apeHOB. | eHeTHueckas
CBSA3b MEXy YIIIEBOJAOPOJaMU, IPUHAIICKAIINMH K Pa3IUYHbIM KJIACCAM.

[TpuposnHble UCTOYHHUKH YIIIEBOAOPOJOB. IIpupoaHelii ra3 u nomyTHbele HedTAHble ra3bl. HepTh u eé
npoucxoxaeHre. CrnocoObl mepepaOOTKM HedTU: TNEeperoHka, KPEeKUHTI (TEepMUYECKHUI, KaTalUTUYECKUH),
nuponu3. [IpoaykTsl nepepaboTku HeTH, MX IPUMEHEHNE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHbIH yrosps u
HPOAYKTHI €ro nepepaboTKH.

OKCHepUMEHTAJIbHBIE METO/bl M3y4YeHHUS BEIIECTB M MX MPEBpALICHMI: O3HAaKOMJIEHHME C oOpa3namu
IJIACTMAcCC, Kay4yKOB U pe3uHbl, Kouekuuu «HepTe» n «Yronb», MoaenupoBaHue MOJIEKYI YIIIEBOAOPOI0B U
raJloTeHOPOM3BOIHBIX, IPOBEICHUE IPAKTUYECKON PabOTHI: MOTyYEHHE ATUIICHA U U3YYE€HUE €0 CBOMCTB.

PacuérHbie 3anaun.

Borunicnenus o ypaBHEHHIO XUMUYECKOW peakuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIECTBA
WIM TIPOJyKTa pEaklMU IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOIHBIX BEILECTB WM
IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHbIE OJHOATOMHBIE CIIUPTHL. METAaHOII ¥ 3TAHOJ: CTPOCHUE, PU3NUYECKHE U XUMUYECKUE CBONCTBA
(peakuuu ¢ aKTUBHBIMU METaJIJIaMH, FAJIOT€HOBOIOPOJaMHU, TOPeHHe), puMeHeHue. BoopoiHble CBSI3U MEXTY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTHIECHTINKOIb U MNIMIEPUH: CTpOeHHE, pru3nyeckre 1 XMMUYECKHe CBOMCTBA
(B3auMo/IeliCTBUE CO IIEJIOYHBIMU METaJlJIaMH, KaueCTBEHHAsl peakliis Ha MHOrOaTOMHBIE criupThl). JleiicTBue
Ha OpraHu3M 4enoBeka. [[puMeHeHne rmieprHa U 3TUIEHTIINKOJIS.

®deHon: cTpoeHue MOJIEKYIbl, (PU3NUECKIE U XUMHYECKUE cBoiicTBa. TokcnuHocTh penomna. [Ipumenenne
denomna.



Anpaerubl u kemoust. Dopmanpaerus, aleTanbIeru: cTpoeHue, Gusnieckue 1 XMMHUYecKrue CBONCTBA
(peakiuy OKUCICHHS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIINH ), TOJyYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eibHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAas M YKCYCHAasi KHUCJIOTBI: CTPOEHHE,
bu3nYecKue W XHUMHUYECKHME CBOWCTBAa (CBOMCTBA, OOmMe IS Kjacca KHUCIOT, peakmus 3Tepudukanun),
nojiyueHue M npuMeHeHue. CTeapuHOBas M OJEMHOBAs KHUCIOTHI KaK IMPEICTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCIO0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AEHCTBHE.

CrnoxHnble 3(pUpbI KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ naponu3 crnoxHbIX 3¢gupos. XKupsl. ['naponus
#upoB. [Ipumenenue xupoB. buonoruueckas poss )KUpOB.

VYrneBoabl: cocTaB, KjIacCU(pUKaIuUs yrieBo10B (MOHO-, TU- U moiucaxapu/sl). [oko3a — nmpoctedmmii
MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYINBI, (PU3NYECKUE U XMMHUYECKHE CBOIMCTBA (B3aMMOJICHCTBHE C
ruapokcugoM menu(ll), okucineHnne amMmmuadyHbIM pacTBOpoM okcuaa cepedpa(l), BocctanoBneHue, OpoKeHUE
TIIOKO3bI), HAXO0XKJIEHUE B MPHUPOJE, IPUMEHEHUe, ouonorudeckas poiib. @orocunre3. Opykrosza kak uomep
TJTFOKO3BI.

Kpaxman u nesmiono3a kak IpupoHblie nmoauMepsl. CTpoeHHe Kpaxmasa U Lejuroso3bl. Puznueckue u
XMMHUYECKHE CBOICTBA KpaxMmaia (TUIPOJIN3, KAUeCTBEHHAs! PEAKIIMSI C HO/IOM).

DKCrepUMEHTAIbHBIE METO/bl M3y4YeHHs BEIIEeCTB M MX MPEBpAIlCHUI: MpOBeJAcHHE, HAOII0JIeHUE U
ONKCAaHNE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAUeCTBEHHBIE PEAKIUU OJHOATOMHBIX CIIUPTOB
(oxucnenue stanosa okcugom meau(ll)), MEHOroaToMHBIX CIUPTOB (B3aMMOIEHCTBHE TJIMIIEPUHA C THAPOKCHIOM
memu(ll)), ampaernnoB (OKuCIeHHE aMMHAYyHBIM pacTBopoM okcunma cepedpa(l) u ruapoxcumom meau(ll),
B3aMMOJICHCTBHE KpaxMaia C HOAOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnble 3anaum.

Brrauciienus mo ypaBHEHHIO XUMHUYECKOH peaknuu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA
WIM TPOJIyKTa pPEaKlUHUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WM
MPOIYKTOB PEAKIIUH).

A3oTcozeprkaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHCIIOTHI Kak amM(OTepHbIe OpraHWYecKkue coenuHeHus. PU3nveckue W XMMHUYECKHE CBOICTBA
aMUHOKUCIIOT (Ha mpuMepe ruiuHa). bruonoruueckoe 3HaueHUE aMUHOKUCIOT. [lenTusl.

benku kak npupogHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHUs. [lepBUuHas, BTOpUYHAs M TpeTUUHAs
CTPYKTypa 06enkoB. XUMUYECKHE CBOMCTBA OCIKOB: THAPOIHN3, ACHATYpaIisl, KAaUeCTBEHHBIC PEAKIIUU Ha OCIIKH.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHUs BEUIECTB W WX NpPEBpaIleHU: HaOIIOJEHHE M OIHCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATYypalus O€IKOB PU HarpeBaHUM, LIBETHbIE PEaKMU OEJIKOB.

BbicokoMo/IeKyISIpHBIC COCTUHEHHSA

OCHOBHBIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COECIMHEHUI: MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3B€HO, CTENEeHb IMOJUMEpU3alMM, CpelHsAsd MojeKylspHas Macca. (OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEPU3ALIUs U MOJIUKOHICHCAIIHSL.

OKclepUMEeHTalbHbIE METOJIbl M3y4YeHHsI BEUIECTB M WX IpEeBpallleHHil: O3HaKOMJIEHHE C oOpasnamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIJACTMAcC, KAy4yKOB.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MexnpeIMEeTHBIX CBsI3el MPU U3yYEHUH OpraHnyeckoil xumuu B 10 Kitacce ocymiecTBiaseTcs
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHSATHH, SBISIOIIMXCS CUCTEMHBIMU
JUISL OTAETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: SBJIEHUE, HAY4YHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIM3,
CUHTE3, KIaccu(uKaIus, nepuoJu4HOCTh, HaOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT, MOJIEJINPOBAHHUE.

®uznka: Marepusi, SHEPrUs, Macca, aToM, dJIEKTPOH, MOJEKYJa, SJHEPTeTUYECKUN YPOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3HUECKUe BETMUUHBI U €MHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, 6mochepa, oOMeH BeELIECTB B OpraHusme, (OTOCHHTE3, OHOJIOTMYECKU
aKTHBHBIC BemIecTBa (OCIKH, YTIAEBOIBI, KUPHI, (HEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.

TexHoIorus: NUILEBbIE TPOIYKTHI, OCHOBBI PallMOHATIBHOTO IUTAHUS, MOIOLIUE CPEJICTBA, IEKAPCTBEHHbIE
¥ KOCMETUYECKHUE Tperaparhl, MaTepHallbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEBI 11O XUMHWN HA BA3OBOM YPOBHE
CPEIHET'O OBIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUA K PE3yIbTaTaM OCBOCHHS 00YYaIOIIMMHUCS TIPOTPAMM CPEIHETO
obmiero oopa3zoBaHusi (JIMYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM). HaydHO-MeTOIM4eCcKol OCHOBOM ISt
pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS NPOTpaMM CpEIHEro oO0miero oOpa3oBaHUS SBISETCS
CHUCTEMHO-/IESITEIBHOCTHBIN OAXOI.

B cooTBeTcTBUM € CHCTEMHO-IEATEIbHOCTHBIM IOAXOJAOM B CTPYKTYpE€ JIMYHOCTHBIX pE€3YyJIbTaTOB
OCBOGHHUSI TpeaMeTa «XUMHUS» Ha YypPOBHE CPEIHEro OoOmero oOpa3oBaHMs BBIJCICHBI CICIYIOIIHE
COCTaBJISIOLIHE:

OCO3HaHHE O0YYAIOIIMMHUCA POCCUMCKON TPa’kJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHUIO;

HaJIMYMEe MOTUBALMU K 00YUEHHIO;

I[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKIIEHUH JIMYHOCTH HA OCHOBE KIIIOYEBBIX IICHHOCTCH H
UCTOPUYECKHX TPATUIUI 0a30BO HAYKU XVMHH,

TOTOBHOCTh M CHOCOOHOCTH OOY4YalOIIMXCSl PYKOBOACTBOBATHCS B CBOCH JESATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYIIUMU [EIOCTHONW CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJM4He MPABOCO3HAHUS KOJIOTHUECKOU KYIbTYpPhl U CHOCOOHOCTH CTaBUTH LEIH U CTPOUTH )KMU3HEHHBIE
TIJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS TNpeaMmera «XHUMHs» JIOCTHTAlOTCA B EIWHCTBE Y4eOHOU u
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C T'YMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, JTYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMU WM HJCAIaMU POCCHICKOTO T'PAKIAHCKOTO OOIIECTBa, MPUHATHIMUA B OOIIECTBE
HOpPMaMH | TPaBWIAMH TIOBEJICHUS, CIIOCOOCTBYIOIIMMH TMPOIECCaM CaMOIO3HAHUS, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YUYAIOIIUXCS.

JIndHOCTHBIE pE3yabTaThl OCBOCHHUA TMpeaMeTa «XUMHUS» OTpaXaoT CcHOPMUPOBAHHOCTH OIMbBITA
MO3HABATCIIBHON ¥ TMPAKTUYCCKOW JEATSIBPHOCTH OOYYArONIMXCs IO peaM3aliyl MPUHSATBIX B OOIIECTBE
[IEHHOCTEH, B TOM YUCJIE B YaCTHU:

1) rpamaaHCcKOro BOCIMTAHUS:

OCO3HaHUS OOYYAIOUIMMUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)K€HUs K 3aKOHY H
MIPaBOTIOPSIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW IESATENbHOCTH TMPH CO3JAaHHHM YYEOHBIX MPOEKTOB, PEIICHUU
yueOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH TTOHMMAaTh W NMPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyYMEHTHI IPYTUX MPHU aHATU3E
Pa3IMYHBIX BUIOB YU€OHOH JCATEIHHOCTH,

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

LEHHOCTHOTO OTHOLIEHUS! K UICTOPUYECKOMY U HAYyYHOMY HacCJIe/IUI0 OT€YECTBEHHONW XUMUU;

YBaXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUS XUMHH, OCO3ZHAHUS
TOTO, YTO JOCTIKECHUSI HAYKH €CTh Pe3yJbTaT UIMTEIbHBIX HAOIIOICHUN, KPOTOTIMUBBIX IKCIEPUMEHTABHBIX
MOMCKOB, MTOCTOSIHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABATEILHBIX MOTHBOB B IMOJIYY€HUHU U TIOCIIEAYIOIIEM aHalln3e HHPOPMAITUH O IEPETOBBIX
JIOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMHHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBSI3aHHBIC C XUMHUYECKUMHU SIBJICHHUSIMH, U IPUHUMATh OCO3HAHHBIE
pelieHus, OpUCHTUPYSICh HAa MOPaJTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTH OIIEHHWBATh CBOE MOBEICHHWE M MOCTYIKHA CBOUX TOBAPHIIECH C MO3UIMN HPABCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:



MOHUMAaHHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro oOpasza KU3HH, HEOOXOJWMOCTH OTBETCTBEHHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

COOITIOICHHSI TIPaBUIT 0€3011aCHOT0 0OpaIlleH s C BEIIECTBAMU B OBITY, IIOBCETHEBHOW KU3HU U B TPYI0BOH
JESTEIIBHOCTH;

NOHMMAaHMs IEHHOCTH TPaBWJI HHIMBUAYAJIBHOTO M KOJUIEKTUBHOIO O€30IIaCHOTO IOBEJIEHHS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIIOJIEH;

OCO3HAHMS TOCJICACTBUNA W HENPUATHS BPEIHBIX IMPHUBBIYEK (YIOTPEOJICHHS alKOToJis, HApKOTHKOB,
KypeHus);

5) TpynoBoro BocnuTaHms:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEOBATEIBCKON ESATEIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPUECKOH U IPYIMX BUJAX JESITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacTHE B PELICHUM NPAKTHUYECKUX 3a7ad COLMAIBbHOW HANpaBIEHHOCTH (B
paMKax CBOEro Kjacca, LIIKOJIbI);

MHTEpeca K IPaKTUIECKOMY N3YUEHUIO PO eccuii pa3mnyHoro pojaa, B TOM YMCIIe Ha OCHOBE IPUMEHEHUS
IIPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXCHHUs K TPYLy, JTIOASAM TPyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHAMBUYalbHOHN TpaeKTOpUH 0Opa3oBaHus, Oyayuiel npodeccuu u
peanu3aniy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMMH,
MHTEPECOB U NMOTpeOHOCTEN 00I11ECTBA;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

9KOJIOTUYECKU 11€JIeCO00Pa3HOr0 OTHOLIEHHsS K MPHUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHMS XH3HM Ha
3emie;

MOHMMAaHHU [VI00AJILHOTO XapaKTepa 3KOJOTMYECKUX MPOo0IIeM, BIMSHHUS SKOHOMHUYECKUX MPOIECCOB Ha
COCTOSIHUE NPUPOJHON U COLMAIBHON CPEIbl;

0CO3HaHMsI HEOOXOIMMOCTH UCIOIb30BaHUS JOCTHKEHUM XUMUY JUIs pEIIeHUs] BOIPOCOB pallMOHAILHOIO
IPUPOJIONOIB30BAHUS;

AKTMBHOTO HENPUATHSA JACUCTBUM, NPHUHOCAIIMX BpEA OKPYXKAKOUIEH NPUPOAHOW Cpene, YMEHHUs
IPOTHO3UPOBAaTh  HEONArONPUATHBIE SKOJIOTMYECKHE IOCIEACTBUSA  INPEANPUHUMAEMbIX JACUCTBUI U
IIpeoTBpallaTh UX;

HaJIMYUSl Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJICHHS, 3KOJOTHYECKONW KYNbTYpbI, OIBITa JESTEIbHOCTH
9KOJIOTMYECKON HalpaBJI€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MO3HABATEIbHOW, KOMMYHUKATUBHOW U
COLIMAJIbHOW MPaKTHKE, CIIOCOOHOCTHU U YMEHHUS aKTUBHO IPOTUBOCTOSTH MI€0JIOTUH XeMohoouH;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
0OIIECTBEHHON IIPAKTHUKH;

NOHMMAaHUS CHEeUU(PUKN XMUMHM KaK HAayKd, OCO3HaHMs €€ poiu B (OPMHUPOBAHHM PAIOHAIBHOIO
HAY4YHOT'O MBIIUIEHHUS], CO3JaHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY’KaIOILIeM MUPE KaK O €IMHCTBE MPUPOIbI
U 4YeloBeKa, B IMO3HAHWU MPHPOJIHBIX 3aKOHOMEPHOCTEH W peleHHuH NpoOieM COXpaHEHUs MPHPOIHOTO
paBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XMUMHHM ISl COBPEMEHHOM IMBWIM3ALMU: B €€ T'YMaHUCTHYECKON
HaNpaBJIEHHOCTH U BaXXHOH POJIM B CO3JIaHMM HOBOW 0a3bl MaTepHalbHON KyJIbTYpHl, PELICHUH TII00ATbHBIX
npo0jeM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MHUIEBOW U IKOJIOTHYECKOM
0€30MacHOCTH, B Pa3BUTHH MEIUILIMHBI, 00E€CIICUEHNHN YCIOBUM YCIIEITHOTO TPY/a U HKOJIOTHYECKH KOMGOPTHOM
JKH3HH KaXKIOro 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOI TI'PAMOTHOCTU: IIOHUMAaHHs CYIIHOCTH METOJOB II03HAHHUSA, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOB30BaTh MOIydYaeMble 3HAHUS Ul aHAJIM3a U OObSICHEHUS SIBICHUI
OKpPY’KAIOIIero MHpa M MPOUCXOJAIMIMX B HEM W3MEHEHUH, YMEHHMs JelaTb OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbI0 MOJy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BATh XMMUYECKHE 3HAHUS I pelieHHs MpoOieM B peabHbIX
KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BAaTENIbCKON AeSITENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHMIO M CaMOOOpPA30BaHHIO, K aKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH M0 XUMUU B COOTBETCTBUU C KUZHEHHBIMH MMOTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax mpodhecCuOHATHLHOM eI TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «XUMHS» Ha YPOBHE CPEIHEro OOIIEero
00pa3zoBaHus BKIIIOYAIOT:

3HAUUMBIC JIsl POPMHUPOBAHUST MUPOBO33PEHHUS 00YIAIOIINXCSI MEKTUCITUTUIMHAPHBIE (MEKITPEIMETHBIC)
oOlIeHayYHbIe MOHATHUS, OTPAKAIOLIUE 1IEIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEHU(PUKY METO/I0B TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEUIECTBO, SHEPTHUs, sIBJICHUE, MPOIIECC, CUCTEMA, HAyUHBIH
¢dakT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelIOBaHUE, HAOIIOJCHHE, U3MEpEHHE,
AKCIIEPUMEHT U JPYTHE);

VHHUBEpCaldbHbIe Yy4eOHbIC JeiicTBHs  (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, pETYyISTHBHBIC),
obecneunBaromye GopmMupoBanue GyHKINOHATIBHON TPAMOTHOCTH M COLIMATIbHOM KOMIIETEHIIUU 00y4atoIInXCsl;

CIOCOOHOCTh O0YYarOIIMXCs MCHOJIb30BaTh OCBOCHHBIE MEXAUCLUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIE ICHCTBUS B IO3HABATEIILHON M COITMAILHOM MPaKTHKE.

MertanpeaMeTHbIe Pe3yNbTaThl OTPAKAIOT OBIIAJCHHE YHUBEPCAIBHBIMH YUY€OHBIMH TIO3HABATEIHHBIMH,
KOMMYHHUKATHUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMHU.

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY el CTBUIMMU:

1) 6a30Bble JIOTHYeCKHEe eCTBUSA:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEeAeNATh IeNM JACATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HUX JIOCTHXKEHUS, COOTHOCHTH
pe3yNbTaThl ACSITENbHOCTH C TOCTABICHHBIMU LENSMU;

WCIIOJIb30BaTh IPU OCBOCHUW 3HAHUNA TPHUEMBI JIOTHUYECKOTO MBIIUJICHUS — BBIJICIATh XapaKTepHBIC
MPU3HAKK TOHATUM W YCTAaHaBJIMBATh HMX B3aUMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOUIUE TOHITHS ISt
00BsICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHaBIUBATh IPUUNHHO-CIICJCTBEHHBIE CBS3H MEX1Y N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTHh JIOTUYECKHE pACCYXIEeHMUs (MHIYKTUBHBIC, JACAYKTUBHBIC, 110 AQHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBICHUAX, (OPMYITHPOBATH BBIBOJBI U 3aKITIOUYCHHUS;

OPUMEHSTh B TpoOIlecce MO3HAHUS, HCIONb3yeMble B XMMHHM CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
peoOpa30BhIBATh MOJIEIHHBIC MPECTABICHUS — XUMHUYECKUHN 3HAK (CUMBOII) JIeMEeHTa, XUuMHu4deckas hopmya,
ypaBHEHHUE XHUMHUYECKOW pEaKIMU — TpPH PEHICHUH YYEOHBIX IT03HABATENbHBIX W TPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJENbHBIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3y4aeMBIX
BEIIECTB U XMMHUECKHUX PEaKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

dbopMynupoBaTh IENM M 3aa4dl HWCCIEIOBaHHS, HCIOJIb30BAaTh IMOCTAaBICHHBIE M CAMOCTOSITENHHO
c(hOopMyIHpPOBaHHbBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIsl (JOPMUPOBAHUS TUTIOTE3HI 10
MPOBEPKE MPABMIHHOCTU BHICKA3bIBAEMBIX CY)KICHUI;

BIIQJICTh HABBIKAMH CAaMOCTOSATEIHLHOTO IJIAHUPOBAHUS W TPOBEACHHUS YUYEHUYECKHX SKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJIOM IPOIECCa, CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro Pe3ybTarT,
dbopMynupoBaTh 0000IIEHNUS U BEIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHMS, COCTABIISTh
000CHOBaHHBIN OTUET O MPOJICIaHHON paboTe;

npuoOpeTaTh OMBIT YYCHHYECKOW HCCIEIOBATEIbCKOH W TIPOCKTHOM JIEATETbHOCTH, MPOSIBISITH
CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METO/IOB PEIICHHUS MPAKTUYECKUX 3a1a4, IPUMEHEHHIO
pa3IMYHBIX METOJIOB MTO3HAHUS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWHGoOpMaruu (HaAydyHO-TIOMYJIsIpHAs —JHUTEparypa
XUMHYECKOTO COJIep’KaHus, CHpaBOYHbIE MmocoOus, pecypchl MHTepHeTa), aHATU3UPOBAaTh WHOOPMAIIUIO
pa3IMYHBIX BUJOB U (DOPM MPEICTaBICHHUSI, KPUTUIECKH OIIEHUBATh €€ JOCTOBEPHOCTH M HEMTPOTUBOPEUNBOCTD;



dbopMynupoBaTh 3aMpochl W MPUMEHSATH PA3IUYHbIE METONbI MPHU IMOMCKE M OTOOpe HH(OpMAIHH,
HEOOXOIUMOM TSI BRITIOTHEHUS YIeOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

MpPHOOpPETaTh OMBIT HCIOJNB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHA M Pa3IHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAJbHYIO (OpMy mpenacTaBieHus HHPopManuu (CXeMbl, TpaduKH,
JarpamMmbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPH paboTe ¢ XUMUYIECKOM HH(POpMAIUeil: MPUMEHSTh
MEXIpeaMeTHbIe ((U3MYecKue W MaTeMaTHYeCKHWEe) 3HAaKM H CHUMBOJBI, (opmyinbl, abOpeBUATYpHI,
HOMEHKJIaTypYy;

HCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBgilajieHHe YHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMM:

3aJjaBaTh BOMNPOCHI [0 CYHIECTBY 00CYX/1aeMOil TeMbl B XOJie JHallora /WM JAUCKYCCUU, BHICKA3bIBATh
uzaeu, (opMyJIHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIMOIHEHUS MIPEIJIOKEHHON 3a/1a4;

BBICTYIIATh C MIPE3CHTAIMEH Pe3yIhbTaTOB MMO3HABATEIHHON JIEATEIBHOCTH, MIOTYICHHBIX CAMOCTOSITEITLHO
WIH COBMECTHO CO CBEPCTHHMKAMH TPU BBITIOJHEHUN XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKON paboThHI IO
UCCJIEJIOBAHUIO CBOWMCTB M3y4aeMbIX BEILECTB, peaTu3aluu y4eOHOro MpoeKkTa U (popMyIHpoBaTh BHIBOIBI MO
pe3ysibTaTaM TMPOBEAEHHBIX HCCIENOBAaHUM MyTEM COTJIAaCOBAHUS IMO3UIUN B X0A€ OOCYXIEHUS M OOMeHa
MHEHUSMHU.

Ogi1ajieHHe YHHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO TO3HABATENIbHYIO ACSITENBHOCTb, OMpPENeNss e
Henu W 3a7add, KOHTPOJIMPOBATh M MO Mepe HEOoOXOIUMOCTH KOPPEKTHPOBATh MpEIaracMblii aaroOpuTM
JNEHCTBHUI MPH BHITIOJTHECHUH YI€OHBIX U MCCIIEI0BATEIBCKUX 3a/1a4, BRIOUPATh HanOosee 3 (HEeKTUBHBIN CIOc00
WX PEIICHUS C YIETOM TIOJydeHUST HOBBIX 3HAHHM O BEIECTBAX M XUMHUYCCKHUX PEAKIIHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTA HA OCHOBE CAaMOAHAIIN3a U CAMOOIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudecKasi XUMUsD» OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI O XMMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, POJTU XMMHU B MO3HAHUU SBIEHUIN TPUPOJBI, B (OPMUPOBAHUU MBIIUICHUS U KYIbTYpPbl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM Ml peHIeHHs NPAKTHYEeCKHX 3aJad W OKOJOTHYECKH
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM CpeIe;

BJIQJICHUE CHUCTEMOH XHMHYECKUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIONINE ITOHSATHS
(XMMUYEeCKUIl ~ JJeMEeHT,  aToOM,  DJJIEKTpOHHAass  000J0YKa  aToMa,  MOJEKyla,  BaJEHTHOCTD,
ANEKTPOOTPHUIIATENIFHOCTh, XUMUYECKasi CBSI3b, CTPYKTYpHas (opmyna (pa3BEpHyTas U COKpamiéHHas), MOJb,
MOJIIpHAsl Macca, MOJISIPHBIA O0BEM, YIIEpOAHBIA CKeneT, (YHKIMOHAJIbHAS TPYIA, PaguKai, W30MEpHs,
U30MEpBI, TOMOJIOTUYECKHIA PsijI, TOMOJOTH, YTJIEBOJOPOMBI, KHUCIOPOA M a30TCOACPIKAIINE COCIMHEHUS,
MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOIIEKYISIPHBIE COEIWHEHUs); TEOPUH U 3aKOHBI (Teopus
CTpoeHHs opraHnueckux BemecTB A. M. ByTtiepoBa, 3akoH coXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XHUMHW;, MHUPOBO33PCHUCCKHE 3HAHUS, JISKAIINEC B OCHOBE MOHWMAHUS MPUIUHHOCTH H
CUCTEMHOCTH XUMHYCCKHX SIBJICHUH, (DAaKTOJOTHMYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHH W
0e30MacHOM HCIIOIh30BAHUH BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW IESTENbHOCTH
YeNIOBEKa,;

c()OPMHUPOBAHHOCTh YMEHUW BBIABJIATH XapaKTepHbIC MPU3HAKM TOHATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIIME MOHITHS NP ONMMCAHUM COCTaBa, CTPOCHUS M TPEBPAICHHMA
OpPTaHUYECKUX COSAMHECHUN;

c(hOpMUPOBAHHOCTh YMEHUN UCTIOIB30BaTh XUMUYECKYIO CHMBOJIUKY JJIsi COCTABIICHHU ST MOJICKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (OPMYJI OPraHMYECKUX BEIIECTB M YPaBHEHWH XWMHYECKUX
peaknuii, W3TOTABJIIMBATE MOJICIIH MOJIEKYJI OPTaHWYECKUX BEMICCTB I WILTIOCTPANMA HX XHMHYECKOTO M
MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHATIC)KHOCTh H3yYEHHBIX OPTaHUYECKUX BEIIECTB MO UX
COCTaBy H CTPOCHHUIO K OINpPENEIEHHOMY KIACCY/TPYIIe COCOUHEHUH (YIJIEBOJOPONBI, KHCIOPOI H



a30Tco/eprKalllue COETUHEHMS], BBICOKOMOJIEKYISIPHbBIE COEAMHEHM ), 1aBaTh UM Ha3BaHUS 110 CUCTEMaTHUECKON
Homenkiarype (IUPAC), a taxke mpuUBOIUTH TPUBHAIIBHBIC HA3BAHUS OT/ACIBHBIX OPraHWYECKUX BELICCTB
(3THIIEH, IPOTTUIIEH, alleTHIICH, STHIICHTIIMKOJIb, TIIUIepuH, GheHomn, popMabaerus, aneTaabIeril, MypaBbHHas
KHCJIOTa, YKCYCHas KHUCIJIOTA, OJEMHOBas KHUCJIOTAa, CTEapUHOBas KHCIOTa, IJIIOKO3a, (QPYKTO3a, Kpaxmal,
EJUTIOJI03, TITUIUH);

c(OPMHPOBAHHOCTh YMEHUS OIPENCNIATh BUABI XUMHUYECKOW CBA3M B OPraHUYECKHX COCAMHEHHSIX
(oguHapHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTb YMEHHsI IPUMEHSATh MOJOXKEHUS TEOPUU CTPOCHMsI OpraHu4ecKux BemiecTB A. M.
BbytnepoBa a1 00bsACHEHMsI 3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH COXPaHEHMS
Macchl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA
TUIMYHBIX NPEACTaBUTEIECH pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, 3TaH, 3TUJIEH, HPOIMMUJIEH,
arieTuieH, Oyraauen-1,3, metunOyraguen-1,3, 6eH301, METaHOJ, 3TaHOJ, STHJIEHIIMKOIb, IIIMLEPUH, (EeHO,
aleTalbJETU]l, MypaBbUHasl U YKCYCHAasl KUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIH0JI03a, aMUHOYKCYCHAsI KUCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHUSMH COOTBETCTBYIOLINX XUMHUYECKUX PEAKIHI C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTb YMEHHUS XapaKTepU30BaTh UCTOYHUKH YTII€BOJOPOJHOIO ChIPbsl (HE(Th, MPUPOIHBIN
ras, yroib), CHocoObl UX MEpepadOTKH U MPAKTHIECKOE TPUMEHEHHE TIPOTYKTOB IIepepadOTKH;

c(OpMUPOBAHHOCTh YMEHMM MPOBOJUTH BBIYUCICHHUS IO XMMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa,
KOJINYECTBA UCXOAHOTO BEIIECTBA WM MPOJYKTa PEeaKlMy [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO
U3 UCXOJIHBIX BELIECTB WM IPOIYKTOB PEAKLIUN);

c(OpPMHPOBAHHOCTh YMEHUU BJAJIETh CHCTEMON 3HAHMH 00 OCHOBHBIX METOAAaX HAYYHOTO ITO3HAHUS,
UCTIONIB3YEeMbIX B XHMHUHU TPH HW3YyYCHHH BEIIECTB W XWUMHUYECKUX SBJICHUH (HaOIrofeHue, M3MepeHue,
9KCHEPUMEHT, MOJICIMPOBAHKE), MCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHMS JUIsl NPUHATUSA PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM,;

c(OpPMHUPOBAHHOCTh YMECHHI COOIOAATH TIPABHJIA ITOJIB30BAHMSI XHMHUYECKOHN MOCYA0N M 1a00paTOPHBIM
o0OpyJIOBaHMEM, a TaK)Ke IMpaBWia OOpamleHHs C BEIECTBAMU B COOTBETCTBHH C HHCTPYKIHUSAMH IO
BBINOJIHEHHIO JJAOOPATOPHBIX XMMUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBIMOJHATH XMMUYECKUH SKCIEPUMEHT (TpeBpalleHus
OpraHMYECKUX BEIECTB IIPU HarpPEeBaHUH, TOJIyY€HHE 3TUJICHA U U3yUEHHE €r0 CBOMCTB, KAU€CTBEHHBIE PEAKIINU
OpraHMYECKUX BEILECTB, JIEHATypalus OeJKOB IIPU HarpeBaHUM, [[BETHbIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C
IpaBWJIaMHd TEXHHUKH O€30IacCHOCTH MpH OOpalleHUH C BEIleCTBaMU U J1a0OpaTOPHBIM O00OpYyIOBaHHUEM,
NpPEICTaBIATh PE3ylbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (OpPME 3allUCH YPaBHEHMH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyITUpPOBaATh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMHUUYECKYIO0 MH(OPMALIKIO, MTOJIy4aeMyI0 U3
Pa3HbIX HCTOYHUKOB (cpeacTBa MaccoBoi nHpopmanuu, TaTepHeT U 1pyrux);

c(OpPMHPOBAHHOCTh YMEHMH COOJIIOAATh MPABUIIA KOJIOTMUYECKH 11e1eCO00Pa3HOTO MOBEIEHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LIENAX COXPAHEHMSI CBOETO 3/J0POBbS U OKPYXKarOLIeH IPUPOIHOM CPENIbl, OCO3HABATD
OMACHOCTb BO3ZCHCTBHS Ha >KUBbIE OpPraHU3MBbl OINpPENEIEHHBIX OPraHWYECKUX BEIIECTB, MOHMMAs CMBbICI
nokazaresns [IJIK, mosicHsITh Ha mpuMepax crnocoObl YMEHBIUIEHUSI U IPEA0TBPALLEHUS UX BPEIHOTO BO3AEHCTBUS
Ha OpPTraHu3M YEJIOBEKa;

Ui 00ydYaroIuxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: yYMEHHE HpPUMEHSATh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

JUISL CIETbIX U CAa0OBUASAIIMX OOy4YaroUIMXCsS: YMEHHE HCIIOJIb30BaTh Pelibe(HO-TOYEUHYIO CHUCTEMY
o0o3Hauenuii JI. bpaiiss 11 3anucu XuMHIecKux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne i/

HaunmenoBaHmue pa3aesioB U TEM IPOrpaMmMmabl

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Beero KonTpoJbHbIE IIpakTn4yeckue 06PA30BATETBHbIC PECYPCHI
padoThI padoTsI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKONH XMMHUH
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTraHMYECKUX coearnHeHu A. M. 7
byrneposa
Hroro no pazaeny 7
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHble yriaeBoOPOAbI — AKAHbI 9)
29 HenpenenbHble yriieBOAOPOIbI: alKEHBI, 7 1
' aJIKaJIMeHbI, aIKUHBI
2.3 ApoMaTu4ecKue yriieBoA0PO b 2
24 [TpupoaHbIe HICTOYHUKH YTIEBOJOPOAOB U UX 4 1
' nepepaboTka
Htoro no pazneny 18
Paznen 3. Kuciopoacoaepsxammue opranndeckKue coenHeHust
3.1 Cruptsl. Denon 6
39 Anpneruasl. Kap6oHoBbie KUCIOTHI. CIIOKHBIE 12 1
' 3pupHI
3.3 VYriaeBoasl 6 1
Hroro no pasneny 24
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 8
Hroro mo pazneny 8
Paspnen 5. BeicokoMoJIeKy I pHbIE COeIUHEHNUSA
5.1 ‘ [Inactmaccel. Kayayku. Bonokna 11
Hroro no pasneny 11
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 2




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
ara ugposbie
Nen/m Tema ypoka Beero KonTtposabHuble IpakTHyeckue iyq CHILSI :)Iﬁ;)l;[; OBATEILHEIC
padoThI padoTshI pecype
1 [IpenMeTt opraHnyecKkoil XuMuu, e€ 1 05.09.
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
5 Teopust cTpoeHUsI OPraHUYECKUX COSAMHEHUN A. 1 07.09.
M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[IpakTuueckast padora Nel "KauecTBeHHOE
3 orpezeNieHue yriepoaa, BOJopoia U Xjaopa B 1 1 12.09.
OpraHMYECKUX BellecTBax .
4 CocrosiHuE 31EKTPOHOB B aTOME. 1 14.09.
5 DNEeKTpOHHAs MPUPOJIa XUMUYECKUX CBsI3eH B 1 19.09
OpPTaHUYECKUX COCTUHCHHSIX.
6 Knaccudukanus opraHu4ecKux coeTuHEeHUN 1 21.09.
O6o6maromuit ypok mo teme: "Teopus
7 XUMHUYECKOT'O CTPOEHHSI OPraHu4eCKUX 1 26.09.
coenuHeHuil. [lpupona xumMruueckux cpsizen".
8 DNEKTPOHHOE W MTPOCTPAHCTBEHHOE CTPOCHUE 1 28.09
AIKaHOB
9 ['omonoru u n3omepsl aikaHOB 1 03.10.
10 MeraH 1 3TaH - NpOCTENIINE NPEICTABUTEIN 1 05.10.
AIKaHOB
Pemenue pacueTHbIX 3aa4 Ha BBIBOJ (POPMYIIBI
11 OpPraHMYECKOT0 BEIIECTBA [0 MAaCCOBOM J10J1e 1 10.10.
XUMHYECKOT0 DJIEMEHTa
12 Pemenne pacueTHbIX 33724 Ha BBIBOJ (POPMYIIBI 1 1210
OPTaHMYECKOTO BEIIECTBA IO MPOYKTaM CTOPAHUS
13 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA 1 17.10.
14 OTHJICH U TIPOITUIICH — MPOCTEHIITe 1 19.10
MPEJICTABUTENN ATKEHOB
15 [Ipaktuueckas pabora Ne 1. «Ilomyuenue sTuneHa 1 1 24.10.

Y U3YYEHHUE €r0 CBOMCTBY»




Ankanuensl. byraguen-1,3 u metunOyranuen-1,3.

16 26.10.
[ToydyeHre CHHTETHYECKOTO KayuyyKa M PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS,

17 TOMOJIOTUYECKHH psAll. ANIETHUIICH — TPOCTESUIITNI 07.11.
MPEJICTAaBUTENb AJTKHHOB
BrruncieHus mo ypaBHEHHIO XUMHYECKOU

18 yp 09.11.
peaxuu

19 O6o06maromuii ypok o teme: "HenpenensHbie 1411
YTJIEBOAOPOABI: aJIKEHBI, AJIKQAUEHBI U aJIKUHBI'". o
ApeHbl: 0eH30J1 ¥ TOTY0JI. TOKCHYHOCTh apEeHOB.

20 N 16.11.
CsoiicTBa OeH301a 1 €70 TOMOJIOTOB.

21 I'eneTnueckas CBSA3b YIII€BOJIOPOIOB, 2111
MPHHAUICKAIIMX K Pa3IMYHbIM KJIaccam A
[IpupogHbIC HCTOUHUKH YTIICBOIOPOIOB:

22 NPUPOIHBII ra3 ¥ MOMYyTHBIE HEQTIHBIE Ta3bl, 23.11.
He(Th U MPOAYKTHI €€ nepepaboTKu

23 [IpupogHbIC HCTOYHUKH YTIICBOIOPOIOB: 28.11
nepepaboTka HehTH o

24 O6o6marmuii ypok no teme: "YriueBoaopoast" 30.11.
KoutponbHasa padorta o pasuen

25 p p pasiey 05.12.
«YTIIEeBOIOPOABD)

26 [IpenenpHbIE 0OTHOATOMHBIE CTUPTHI: METAHO U 0712
3TaHod. Bomopoanas cBs3b e

27 [Tonydyenue, XuMHUECKHE CBOMCTBA U MPUMEHEHHE 1212
OJIHOATOMHBIX TIPEJEIbHBIX CITUPTOB. T
MHOroaToMHBIE CIIUPTHL: YTUIECHTIIUKOIb 1

28 p 14.12.
TJIALICPUH

29 @DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U 19.12
XUMHUYECKHE CBOICTBA, IPUMEHEHHE T

30 Pemenue pacdeTHBIX 337249 1O TeMe 21.12.
O6o6marouui ypok no teme: "Couprel U

31 HIQIOTIIH Yp p 26.12.
(beHoIBI
Anpnerunsl: GopMaIbIECTAA U all€TaNbIETHI.

39 aerupl: Gop JEru] U ail JeTHn 98.12.
Aueron

33 CBoiicTBa U IPUMEHEHUE AJIbJIETUIOB. 09.01.
OIHOOCHOBHEIE IIpENEIbHBIE KAPOOHOBEIE

34 8 peil p 11.01.

KHMCJIOTBI: MypaBbHUHAsI U YKCYCHAas




XUMHUYECKUE CBOWCTBA U IPUMEHEHHNE

35 16.01.
OJIHOOCHOBHBIX TPEIEIbHBIX KAPOOHOBBIX KUCIIOT.

36 [IpakTuueckas padora Ne 2. «CBolicTBa pacTBopa 18.01
YKCYCHOM KHCTIOTBI» T

37 CrteaprHOBas U OJICMHOBAs KUCIIOTHI, KaK 2301
MPEJICTABUTENIN BBICIINX KAPOOHOBBIX KHCIIOT T

38 MBpbi1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX 95 01
MOIOLLIEE IEUCTBUE o

39 O06o0marmuii ypok mo teme: " Abaeruibl, 30.01
KETOHBI M KapOOHOBBIE KUCIIOTHI". T

40 CnoxxHbIe 3(DUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX 01.02
KuCIOT. ['maponus cinoxxHeix 3¢pupos T

a1 Kupsl: ruaponn3, mpuMeHeHUe, ONOoIoTHIecKast 06.02
POJIb SKUPOB T
O06006manmuil ypok mo Teme:

42 "Kucnopoicomepkainue OpraHndecKue 08.02.
coenuHeHus"
KonTpomabnas pabora Ne2 mo teme:

43 "Kucnopocoaepaiiue opraHu4ecKue 13.02.
coequHeHus".

44 VYrneBonpl: coctaB, kinaccuduxanus. Baxkueiimme 15.02
MpeJICTaBUTENHU: TIII0K03a, PpyKTO3a, caxapos3a o

45 Omnurocaxapuasl. Caxapo3a. 20.02.

46 Kpaxman u 1iemutono3a kKak mpupoHbIE TOTUMEDPHI 22.02.
[IpakTuueckas pabora N5 "Pemenue

47 SKCTIIEPUMEHTAIbHBIX 3a7[a4 Ha MOJTyYeHUE U 27.02.
pacro3HaBaHHE OPTraHMYECKHUX BEIIecTB'.

48 O6o0maromuii ypok 1mo teme: "YriaeBoasr" 29.02.
KontponpHas padoTa mo pasaeny

49 «Kucnopoacoaep:xaiiue opraHnyecKue 05.03.
COEITHEHUS

50 AMUHEL: METHJIAMUH U aHUJINH 07.03.
AMUHOKHUCIOTHI Kak aM(pOTepHbIE OPraHUUYECKUE

51 COEIUHEHMS, UX OMOJIOTHYECKOE 3HAUCHHE. 12.03.
IlenTuapl
Benku xak mpupoaHbIe BBICOKOMOJIEKYIIIPHBIE

52 PHpOA yip 14.03.

COCOUHCHU




A30TCOoIepIKaIIie reTePOIUKINICCKHE

53 1 19.08.
COCIMHEHUS
o4 HyxenHoBbIE KUCIIOTHI. 1 21.03.
95 XuMHs ¥ 30pOBbE YEIIOBEKA 1 02.04.
56 O06o0marmui ypok 1mo Telle‘e: AzoTtcoaepikaiiue 1 04.04.
OpraHUYECKUEe COeTUHEHUS "
Kontponbnas padota Ne3 o remam: "YTIIeBOIBI.
57 b 1 09.04.
A3zoTcoaepikaie opraHuvdecKue coeTMHeHus "
58 CHUHTETHYECKUE TTOJIUMEPHI 1 11.04.
59 Konnencaunonnsie nonumepsl. [leHonnacTsl. 1 16.04.
60 HatypanbHbIit Kayqyk. 1 18.04.
61 CuHTeTHYECKHE KaydyKH. 1 23.04.
62 CHuHTEeTHYECKHE BOJIOKHA 1 25.04.
63 [IpakTrueckas pa60Ta"N95 Pacno3znaBanue 1 30.04.
IJIACTMACC U BOJIOKOH
64 Opranunueckasi XMMUsl, 4Y€JIOBEK U MPUPO/IA. 1 07.05.
65 0606111a1011'1'1/11/1 YpOK 10 Teme: "XuMus 1 14.05.
MOJIUMEPOB".
66 Pemienne TecTOBBIX 3a7a4 MO Kypcy OpraHu4ecKoi 1 16.05.
XUMUH.
O6o6maromuit ypok mo teme: "OCHOBHBIE METOIbI
67 CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 21.05.
[InacTmaccel, KayqyKH, BOJIOKHA"
68 Wroroselii ypok 1o kypcy xumuu 10 kiacca 1 23.05.
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




