PABOYAS ITPOI'PAMMA 110 XUMHNHU
BA30BOI'O YPOBHA I 10-11-X KJIACCOB

IFOCYJAPCTBEHHOI'O OBJJACTHOI'O BIOJZKETHOI'O
OBHIEOBPA3OBATEJ/IBHOI'O YYPEXJIEHUS MYPMAHCKOH OBJIACTH
KAJAETCKHUHU KOPITYC « CEBEPOMOPCKHNU KAJIETCKHUU KOPITYC»

IHosicHUTeABbHAA 3aIIMCKA

Pabouast mporpamma 1mo XMMUH Ha YPOBEHBb CpeaHero odiero oOpazoBanus s oOydarormmxcs 10-11-x
kiaaccoB 'OBOY MO KK «CeBepoMOpCKHil KaIeTCKH KOpIyc»  pa3paboTaHa B COOTBETCTBHUHU C
TpeOOBAHUAMU:

o ®epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®D3 «O06 ob6pazoBanuu B Poccutickoit deneparumny,

e mpukaza MunoOpHaykum ot 17.05.2012 Ne 413 «O6 yrBepxkacHuH QdeaepaTbHOTO
rOCYIapCTBEHHOTO  00pa30BaTEeIbHOTO CTaHAapTa CpeaHero obmero obpasoBaHus» (¢
M3MCHEHUSIMU, BHECCHHBIMHU TTpHKa3oM MunmpocserieHus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «OO6 yrtBepxkaeHuu ¢denaepaibHON
00pa30BaTeNBLHON MPOTrPaMMBI CPETHETO O0IIero 00pa3oBaHUsMY;

o mnpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 ytBepxaenuu [lopsinka opranuzanuu u
OCYIIECTBJICHUSI 00pa30BaTEeIIbHOW JIEATETBHOCTH IO OCHOBHBIM 00II€00pa3oBaTeIbHBIM
nporpaMMmaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HavajbHOTrO OOIIEero, OCHOBHOTO OOIIEro U
cpenHero o0miero oopa3oBaHus Y,

o Konuenuus npenonaBanus yaeOHOro npeaMera « XuMus»;

o KoHienuus skoia0ruueckoro ooOpazoBaHusi B cucteMe o0I1ero oopa3oBaHus;

e CII 2.4.3648-20 «CaHuTapHO-311IEMUOJIOTMUECKUE TPeOOBAaHUS K OpraHU3alysIM BOCIUTAHUS U
O00y4YeHHs, OTIBIXa W O3JIOPOBIICHUS NETeH W MOJOICKH», YTBEPKICHHBIX OCTAHOBICHUEM
IJIaBHOT'O CaHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennveckre HOPMATUBBI U TPEOOBAHMS K 0OeCrIeueHUI0 0€30aCHOCTH

u  (uam) Oe3BpPEeAHOCTH Ui 4YeJoBeka (PAKTOPOB Cpelbl OOUTaHHS», YTBEPXKICHHBIX

MOCTAaHOBJICHUEM TJIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Ne 2;

denepanbHO pabodel mporpaMMel 1o yueOHOMY IpeaMeTy «XuMHs» 0a30BOr0 ypOBHH.

Pabouass mporpamma OpuEHTHpOBaHa Ha IIEJEBbIE MPUOPUTETH, CHOPMYIHpPOBAaHHBIE B (henepaabHOM
paboueiil mporpamme BocnuTanus U B paboueit nporpamme Bociutanus 'ObBOY MO KK «Cesepomopckuit
KaJIETCKUI KOPITyC».

[TporpaMMma Mo XuMuU Ha YpOBHE CpeHEro ooiero oopasoBanus pa3padoraHa Ha ocHOBe DenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpasoBanuum B Poccuiickoit ®enepauun», TpeOoBaHHN K
pe3yapTaTaM OCBOeHUs (emeparbHOl 00pa3oBaTEIBbHON MPOTpaMMBI CPEIHEro oO0Iero oOpa3oBaHHS
(©OIT COO), npeacrasneHHbIx B DenepanibHOM rocyIapcTBEHHOM oOpasoBatenbHoM cTangapre COO, ¢
yuétom KoHnenmmu npenojaBaHus ydeOHOTO TpeaMmera «XUMHsS» B 00pa30oBaTENbHBIX OpraHH3aIMsIX
Poccuiickoit ®enepanuu, peaau3ylOIMX OCHOBHblE 00pa30BaTelIbHBIE MPOTPaMMbl, M OCHOBHBIX
nontokeHnii «CTpaTteruu pa3BUTHs BocnuTaHusi B Poccuiickoit ®@eneparuu Ha mepuon qo 2025 roma»
(Pacniopsixenwue [paBurensctBa PO ot 29.05.2015 Ne 996-p).

OcHOBY TIOJIXOJIOB K pa3paboTKe MporpamMmbl MO XMMHH, K ONPEACICHUI0 OOMIeH CTpaTeruu OOy4eHHs,
BOCITUTAHUS M Pa3BUTHS 00YUaIONMIUXCS cpeAcTBaMU yueOHoro mpeameta «Xumus» 1 10-11 kmaccoB Ha



0a30BOM ypoBHE cocTaBuiM KoHnentyanbHble nmonoxerwnss PI'OC COO o B3anMo00yCIOBICHHOCTH LIEEH,
coJiepKaHus, pe3yabTaToB 00y4eHus U TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHHUE, MOTYyYaeMOE BBITYCKHHUKAMH OOIe00pa30BaTeIbHOW OpraHU3AIlMH, SBISCTCS
HEOTHEMJIEMON YacThl0 MX 0O0Opa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIONIMM OSTAllOM peau3alid Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIFOYEBBIX IIEHHOCTEH, NPHUCYIIUX IEJIOCTHOH CHCTEME
XUMHUYECKOTO 00pa3oBaHus. OJTH IEHHOCTH KAacalTCs IMO3HAHUS 3aKOHOB MPHUPOABI, (OPMUPOBAHUS
MHPOBO33pEHUS U OOIIEH KyJIbTYypbl YEJOBEKA, a TAKXKE DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MPUPOAHOU cpene. Peamusyercs xumudeckoe o0pa3oBaHue 00yJarOIIUXCS HA YPOBHE
CpeIHero ooO1ero oOpa3oBaHUs CPEACTBAMHU YUEOHOTO MpeaMeTa « XHMHSI», COACpKaHUE M MOCTPOCHHE
KOTOPOTO ONPEIEIICHbI B MPOrpaMMe MO XUMHUU C Y4ETOM CIeNU(UKH HAyKW XUMUHU, €€ 3HAYCHUS B
MMO3HAHUM TIPUPOJIBI U B MAaTEPUATIBLHOM JKU3HHM OOIIECTBA, a TaKKe ¢ YUYETOM OOIIMX IEJICH U MPUHIIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero oOrmiero oOpasoBanus B Poccuiickoii
denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIpaeT 0COOYIO pojib B COBPEMEHHOW LIMBUIIM3ALNH, B
CO3aHMM HOBOH 0a3pl MarepuaibHOH KyibTypbl. OHa BHOCHT CBOW BKIaax B (opMupoBaHHe
PaLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, B CO3JIaHUE LIEIOCTHOIO IMPEICTAaBICHHUsS 00 OKpY’KarolleM MHpe
KaK O €IMHCTBE NPUPOJBl U YEJIOBEKAa, KOTOpoe (opMHpyeTcsi B XUMHUM Ha OCHOBE IOHHMAaHUs
BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY CTPOCHHMEM BEIIECTB, MX
CBOMCTBaMM U BO3MO>KHBIMHU 00JIACTMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHs CTajla HEOThEMJIIEMOM YacTblO
MHUPOBOH KYJIBTYpbl, HECOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPyJa W KXU3HU KaKIOro 4ieHa OOIIecTBa.
CoBpeMeHHast XUMHS KaK HayKa CO3uJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTHMI HallpaBjeHa Ha peleHue
MIOOABHBIX TPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUYECTBA — CBHIPHEBOHM, YHEPreTHYCCKOH, MMHIIEBOM,
9KOJIOTHYECKOH 0€30MacCHOCTH U OXPAHBI 3J0POBbSL.

B cootBercTBMM ¢ OOIIMMH LENSIMH W MPUHLUMIAMHM CpelHEro oOIiero oOpa3oBaHUs COJEpIKaHUE
npeamera «Xumus» (10-11 kiaccel, 0a30BbIi YPOBEHb U3YUYCHHUS) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOydYaroImuxcs, HE0OXOAUMYIO UM JJsi BBIpaOOTKM MHMPOBO33PEHUECKUX
OPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHS B JKM3Hb COLMYMa, NPOJODKEHHUsS 00pa3oBaHUS B Pa3IMYHbIX
001aCTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocrapnsitoliuMu peaMeTra « XuMus» ABIsitoTcsa 6a3oBble Kypebl — «Opranndeckas xumus» u «O0mas u
HEOpraHMyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM
HAayKH. CHCTEMa 3HAHUH 10 HEOPraHWYeCKOW XUMHHU (C BKJIFOUCHHEM 3HAHMH W3 OOLICH XHMHH) U
oprannveckoil xumun. dopMupoBaHre JaHHOW CUCTEMBI 3HAHUI NMPH W3YYEHUH INpeaMeTa 00ecreynBaeT
BO3MOXXHOCTh PAacCMOTPEHHS BCEro MHOTooOpa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U
TEOPUM XUMHUH.

CtpykTypa coaepkaHusi KypcoB — «Opranuyeckas xumusi» U «OOmas u HEOPraHUYEeCKas XUMHS)
chopMupoBaHa B MporpaMMe IO XHMHH HAa OCHOBE CHUCTEMHOrO TOJXOJa K HU3YYEHHUIO Y4eOHOro
MaTepuaia W OOyCIOBIEHA HWCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha OMNpPEIEIEHHBIX
TEOPETHUECKUX YPOBHAX. TakK, B Kypce OpPraHWYECKONW XWMHUM BEIIECTBA PACCMATPUBAIOTCS HA ypPOBHE
KJIACCUYECKOW TEOPUM CTPOCHMSI OPraHUYECKUX COEAMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUYECKUX U
AJICKTPOHHBIX MPEACTABICHUIN O CTpOoeHUH BerecTB. CBeAeHUS 00 N3y4aeMbIX B Kypce BEIIECTBax JAIOTCS
B Pa3BUTUHU — OT YTJICBOJOPOJOB 1O CJIOXKHBIX OHOJOTHYECKH AaKTHUBHBIX CcoequHeHHil. B kypce
OpraHMYECKON XMMHHU MOTy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus
NepBOHAYANILHBIC MPEACTABICHUS O XHWMHUYECKOW CBS3M, KIACCU(PUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEUIECTB OT UX CTPOEHUS, O XUMUYECKOUN peaKiuu.



[Ton HOBBIM yrioMm 3peHusi B mpeamere «XuMmus» 0a30BOr0 ypOBHsS paccMaTpUBaeTCs HM3YUYCHHBIM Ha
YPOBHE OCHOBHOTO 0OIIEero o0pa3oBaHUsS TEOPETUUYECKHM MaTepuay M (HaKTOJOTHUYECKHE CBEICHUS O
BEIIECTBAaX M XWMHUYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «OOIas M HEOpraHudecKas XUMUs»
00y4aromuMCsl TIPEIOCTABISIETCST BO3MOXHOCTh OCO3HATh 3HAYCHHE IIEPUOJUYECKOTO 3aKOHA C
00IIETEOPETUYECKUX U METOOJIOTHUECKUX TO3ULUH, TIy0Ke MOHITh HCTOPUIECKOE U3MEHEHNE (DYyHKITHIA
9TOTO 3aKOHA — OT 0000MIArOIIEH 10 OOBACHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHUH O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAaX U NPUMEHEHUH, a
TaKXKe 0 XUMUYECKUX PEaKUsIX, UX CyITHOCTH M 3aKOHOMEPHOCTSIX MPOTeKaHUs JOTMOoHsAeTcs B Kypcax 10
u 11 xnaccoB 3eMEHTaMH COJAEpKaHUS, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUN U IPUKIIAJIHONW XapakTep. DTH
3HAaHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3M XUMHH C APYTUMH HayKaMH, PacKpbIBAlOT €€ pojb B
IIO3HABATEJILHOM M NPAKTUYECKOM MAEATEJbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K
IIPOLIECCY TBOPUECTBA B OOJIACTU TEOPUHU U NMPAKTUUYECKUX MPUIOKEHUM XUMUHU, TOMOTalOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAYMMBIX MIPOOJIEMax, CBSI3aHHbBIX C XUMHEH, KpUTUYECKU
OCMBICIMBATh MH(MOPMALUIO M MPUMEHSTH €€ ISl MOTOJIHEHUS 3HAHWHM, PEUICHUS MHTEIUIEKTYalbHBIX H
9KCHEPUMEHTAJIbHBIX HMCCIIEOBATEIbCKUX 3aad. B 1emoMm copepikanue yueOHOro mpeamera «XUMHs»
JAHHOTO YPOBHSI M3yY€HUS OPUEHTUPOBAHO Ha (OPMHUPOBAHME y OOYHYAIOIIMXCS MHUPOBO33PEHUYECKON
OCHOBBI JUIsl MOHUMaHUs unocodckux ujei, Takux Kak: MaTepHajbHOE €IUHCTBO HEOPraHWYECKOIo U
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM U CTPOEHHUEM, MO3HABAEMOCTb
IOPUPOIHBIX SBICHUN MyTEM SKCIEPUMEHTa M PELICHHUs NPOTUBOPEUYMH MEXAy HOBBIMH (DakTamMu H
TEOPETUUECKUMHU IPEAIOChUIKAMH, OCO3HAHUE POJIM XUMUU B PEIIEHUH 3KOJOTUUYECKHUX MPOOJIEM, a TaKKe
pobieM cOepekeHUs SIHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHMsI HOBBIX TEXHOJIOTUI U MaTepHaIoB.

B nmnane perienus 3a1a4 BOCIIUTAHUS, Pa3BUTHS U COLIMATU3AIMU O0YUYAIOLIUXCA MPUHATHIE TPOrpaMMOi
0 XUMHUU TOJXOJbl K ONPEACICHUIO COJEpKaHUS M TIOCTPOSHUS TMpeaMeTa MNpeaycMaTpPUBAIOT
dbopMUpOBaHUE YHUBEPCAIBHBIX Y4eOHBIX JIeHCTBUMN, UMEIOIUX 0a30BOE 3HAUCHHUE ISl PA3IMYHBIX BHJIOB
NeSATETLHOCTH: pelIeHus TpoOsieM, TMOUCKa, aHaiM3a M 00paboTKM MHGOpPMAIMH, HEOOXOIUMBIX IS
MpUOOPETEHUs OTbITA MPAKTUUECKOW U UCCIE0BATEIBCKON EeATeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MMO3HAHUU XUMMHU.

B mpakTuke mpernopaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, TaK M Ha YPOBHE
cpenHero oOuiero oOpa3oBaHMsl, NMPU ONPEAEIECHUN COJAEPKATEIIbHON XapaKTEpPUCTUKU LieNiel U3yueHus
npeaMeTa HalpaBJIeHUEM NEepBOCTENEHHON 3HAYMMOCTH TPAJUIMOHHO NMPU3HAETCS (OPMHUPOBAHNE OCHOB
XUMHYECKON HayKH Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JIEeATENIbHOCTH YeloBeKa
M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. C METOOUYECKON TOUKM 3PEHHs TAKOM MOIXOJ K
OTIpEe/IeNICHUIO 1IeIel 3y4YeHUsI IpeAMETa SBJISETCS BIIOJIHE ONPaBAaHHbIM.

CoracHo JJaHHOHM TOYKE 3pEHHMSI TNIABHBIMHU ISIIAIMHU M3Y4YEHUs peaMeTa « XuMusi» Ha 6azoBoMm yposhe (10
—11 KJyacchl) SBISIOTCS

e (opMUPOBAHHE CHCTEMBbl XHMHYECKHUX 3HAHWN KaK BaKHEHIIEH COCTaBJISIONIEH €CTECTBEHHO-
HAayYHOW KapTUHBI MUpPA, B OCHOBE KOTOpPOH JexkaT KIIOYEBbIE MOHSATH, (hyHIaMEHTaIbHBIC
3aKOHBI M TEOPUM XWMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHWE M TIOHMMaHHE CYIIHOCTH
JOCTYMHBIX O00OOIIEHN MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C WCTOpPHEH HX
Pa3BUTHS U CTAHOBJICHUS,

e (¢opMUpOBaHHE U pa3BUTHE TMPEACTABICHUI O HAyYHbIX METOAAaX TO3HAHWs BEUIECTB U
XUMUYECKUX DPEAKIUNA, HEOOXOJMMBIX /I MPUOOPETEHUS yMEHUW OPUEHTHUPOBATHCS B MHpPE
BEIIECTB W XHUMHUYECKUX SBJICHUM, HMMEIOIIUX MECTO B NPHUPOAE, B MPAKTUUECKOW U
IOBCEIHEBHON KU3HHU,

e Ppa3BUTHE yYMEHHHA U CIOCOOOB JCSITENLHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHIEM TIPABUII 0€30IMaCHOTO OOPAIIEHUS C BEIIECTBAMH.



Hapsany ¢ atum, copepkaTtenbHas XapakTepUCTHUKA LT M 3a/1a4 M3y4YeHHs MpeaMeTa B MporpamMme Io
XMMHUH YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMH IPHOPUTETAMH B CHCTEME CpEIHETO
obmiero oOpasoBanusi. CeroiHsi B MpENoJaBaHUM XUMHH B OOJbIIEH CTENEHH OTAAETCS HpPEIIOovTEeHHUE
NPAaKTHYECKOH KOMIIOHEHTE COJEpXaHUS OOydYeHHs, OPHEHTHPOBAHHOW Ha IIOATOTOBKY BBITYCKHHMKA
00meo0pa3oBaTeIbHOM ~ OpTraHU3allMM, BIAJCIONIETO HE HAaO0OpOM 3HaHWH, a (QYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CHOCO0aMH M YMEHHMSMH aKTHBHOTO ITOJYYEHUS 3HAHWH U NPUMEHEHUS UX B
peaﬂBHOﬁ JKU3HU I PCIICHHUA MMPAKTUYCCKUX 3a1a4.

B cBsi3u ¢ 3TUM npu U3yYeHUH TpeaMeTa « XUuMUs» JOMUHHUPYIOIee 3HAYCHHE TPUOOPETAIOT TaKKHe LEeNn U
3a/1a4yy, Kak:

aganTtanus oOydYarlolIUXcs K YCJIOBUSM JAMHAMUYHO pa3BUBAIOIIErocs Mupa, (HopMHUpOBaHHE

MHTEJUIEKTYyallbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECTBY,

CaMOCTOATEJIbHOMY NPHUHATHIO I'PAMOTHBIX PEIICHUN B KOHKPETHBIX XKU3HEHHBIX CHUTYalLMsX,

CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

e (opmHpoBaHKE y OOYYAFONIMXCS KIIOYEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUH), HMMEIOIINX
YHUBEPCAJIbHOE 3HAUECHUE JUISl Pa3IMYHBIX BUJOB JIEATEIbHOCTHU: pEIIEHUs MpoOseM, MOUCKa,
aHanu3a U 00paboTku MHGOpPMaIMK, HEOOXOAUMBIX JUIS MPUOOPETEHHUs OMbITa JIEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IIO3HAHUM XHMMMH, a TaKXKe JJIsl OLEHKH C IO3ULUHN
9KOJIOTHUECKON O€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB UM XUMHUYECKUX IPOIIECCOB Ha
OpraHM3M 4YeJIOBEKa U IPUPOAHYIO CPELy;

e pa3BUTHE TMO3HABATENIbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIE 3HAHUS 10 XHMUU B
COOTBETCTBHUH C >KM3HEHHBIMU MOTPEOHOCTSIMH, UCTIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIIOHHBIE
TEXHOJIOTUH I IOMCKA U aHaliu3a y4eOHOM U HayYyHO-IIOMYJISIpPHON MH(OpMallui XUMHUYECKOTO
COJIepKaHU;

e (GopMUpOBaHHE U pa3BUTHE y OOYHYAIOIIMXCS aCCOLMATHUBHOTO M JIOTMYECKOTO MBIIUICHHUS,
Ha0JII01aTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOOUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEAECHUU XUMHYECKOTO SKCIIEPUMEHTA,;

e BOCNHTaHHE Yy OOydaroluXcs yOSKIEHHOCTH B T'YMaHHCTUYECKOM HANpaBICHHOCTH XUMUH, €€

BOXHOM pOJIM B pEHICHUH TI00ATbHBIX MPOOJIeM paIMOHAIBLHOTO MPHUPOAONOIB30BaHN,

MOTIOJTHEHMSI SHEPTeTUYECKUX PECYpPCOB U COXPAHEHHs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS

HE00XO0/IMMOCTH OEpeKHOI0 OTHOLIEHUS K MIPUPOJIE U CBOEMY 3/I0POBbBIO, a TAKXKe MPUOOPETEHUs

OTIBITA WCIIOJIH30BAHUS TTOJTYUYEHHBIX 3HAHUU ISl IPUHATHSI TPAMOTHBIX PEIICHUM B CHUTYaIIUsIX,

CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yuebHOM 1u1aHe cpenHero oouiero oOpa3oBaHus npeaMeT «XUMus» 0a30BOT0 YpOBHS BXOJIUT B COCTaB
npeaMeTHoN obnactu «EcrecTBeHHO-Hay4HbIE TPEAMETHDY.

Jnist peanu3aiiiy mporpaMMbl UCTIOIB3YIOTCS YISOHHUKH, TOMYIIEHHBIE K UCIIOIB30BAHUIO TIPH PeaTN3aluu
UMEIOIMX TOCYJapCTBEHHYIO aKKPEIUTalUIl0 00pa3oBaTeNbHBIX IMPOrpaMM HA4yajJbHOTO OOIIEro,
OCHOBHOTO  00mIero, cpeaHero oO0mero oOpa3oBaHUS ~ OpraHU3AIUSMU,  OCYIIECTBISIONIUMHU
00pa3oBaTeNbHYIO AESATEIbHOCTD, pUKka3oM MuHnmnpocsemenus ot 21.09.2022 Ne 858

DNEeKTPOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, MOMYIICHHBIE K HCIIOJIb30BAHHUIO MPH Peal3allid UMEIOIIHX
TOCY/IapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOrpaMM HAYAIBHOTO O0IIEro, OCHOBHOTO OOIIIEro,
cpemHero obmiero oopazoBanus nmprkazoM MunmnpocsemeHus ot 02.08.2022 Ne 653



Il1anupyemMble pe3yabTaThbl 0CBOEHHSI Y4€OHOI0
IpeaMeTa

JIMYHOCTHBIE pPe3yJibTaThl

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYUYAIOIMIMMUCS IMPOTPaMM CPEIHETO
obmero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEAMETHBIM U NPeAMETHBIM). HayuHo-MeToquyeckoil 0OCHOBOM
U pa3pabOTKH IUIAHUPYEMBIX DPE3YJIbTATOB OCBOCHUS IIPOrpaMM CpPEAHEro oOmero oOpa3oBaHUS
SIBJISIETCSI CUCTEMHO-IESITEIIbHOCTHBIH MOIXO/I.

B coorBeTcTBHE C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX PE3YyJIbTATOB
OCBOCHUA IIPCAMCTA «XuMHsI» Ha YpPOBHE CpPCAHETO O6IJ_[CFO O6pa30BaHI/I$I BBIJCJICHBI CJICAYIOLINC
COCTaBJIIIOIIUC.

e OCO3HaHWE OOYYaIOIIUMHCSI POCCUMCKON TPaKJAHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPEIEIICHHUIO;

e HaJIWYME MOTUBALMU K O0yUEHUIO;

e IICJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKJCHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJULINi 0a30BOI1 HAYKU XMMMUH;

e TOTOBHOCTh U CHOCOOHOCTh OOYy4YalOIIUXCSI PYKOBOJICTBOBAaThCS B CBOEH J€SITEIHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYIIHMH LEJIOCTHOM CHUCTEME XUMHUYECKOIO
o0OpasoBaHuS,

e HaJWYME NPABOCO3HAHUS SKOJIOTMUYECKON KyJIbTYpbl W CIIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTH
JKU3HCHHBIC IIJIaHBI.

JIMYHOCTHBIE pe3yjibTaTbl OCBOCHHUA TIIPpCAMETA «XUMHSI» OJOCTUTAIOTCS B €IMHCTBE yqe6H0171 151
BOCIIMTATSIBHON JIEATCILHOCTH B COOTBETCTBHH C TYMaHHUCTHUYCCKUMHU, COLMOKYJIBTYPHBIMH, HTYXOBHO-
HPAaBCTBCHHLBIMU LECHHOCTSAMU W HJACaJIaMU pOCCHﬁCKOFO TpaxJ1aHCKOT'O O6H.[CCTB8., INPpUHATBIMU B
06IH€CTB€ HOpMaMH W IIpaBUJIaMU TIOBCACHUA, CHOCO6CTBYIOHH/IMI/I mnmponeccaMm CaMOITO3HaHUA,
CaMOpPa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06yqa10m1/1xca.

JImgyHOCTHBIE PE3YIbTATEI OCBOCHUA MNPEAMCTA «XUMUSD OTpaXXaroT C(l)OpMI/IpOBaHHOCTI) OIIbITa
MMO3HABaTEILHON U HpaKTquCKOﬁ ACATCIIBHOCTHU 06yqafonmxca o pcaji3alun IPUHATHIX B O6H.ICCTB€
HeHHOCTeﬁ, B TOM 4YHCJIC B HaCTH.

1) rpa:KIaHCKOro BOCIIMTAHMSA:

e OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 0053aHHOCTEH, yBaKEHUS K 3aKOHY
Y NIPaBONOPAJIKY;

e IMIPEACTABIICHUS O COLMAIBHBIX HOPMaX U MPaBUIIaX MEKINYHOCTHBIX OTHOLIECHUH B KOJUIEKTUBE;

e TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTU MPHU CO3JAHUM YUEOHBIX IPOEKTOB,
peleHrH y4eOHbIX U M03HABaTeIbHbBIX 33Ja4, BHIIOJHEHUH XUMHUYECKUX SKCIICPUMEHTOB,

e CHOCOOHOCTH MOHMMATh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHThl JPYTUX IpU
aHaJIM3e Pa3IMYHBIX BUJIOB YU€OHOH 1A TeNTbHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

e [ICHHOCTHOI'O OTHOUICHUSA K UCTOPHUYCCKOMY U HAYYHOMY HACJICAUTO OTCUYCCTBCHHOM XHUMUH,



YBOXEHHSI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU U TMPAKTHUECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JIOCTHKEHHUS HAyKH €CTh pE3yJbTaT JINTEIbHBIX HAOJIOICHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIbHBIX MOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB,
WHTEpeCca W MO3HABaTEIbHBIX MOTHBOB B IOJIYYCHHH U TOCIEAYIOIIEM aHaau3e MHGOpMaIuu o
MePEAOBBIX JTOCTUKEHUAX COBPEMEHHOM OT€UECTBEHHON XUMUM;

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MTOBEICHMUS;

CITOCOOHOCTH OIICHUBAThH CUTYAIMH, CBA3aHHBIC C XUMUYCCKUMH SIBICHUSIMH,

Y TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH,

FOTOBHOCTH OLEHHUBATh CBOE IIOBEJACHUE M IIOCTYNKH CBOMX TOBAPHILEH C IO3ULHUIMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI ITUX MTOCTYIKOB;

4) hopMupoBaHNS KYJIbTYPbI 310POBbS:

MOHMMAHUS IIEHHOCTEH 370pOoBOro ® 0e30macHOro oOpa3a IKWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXHYECKOMY 370POBBIO;
COOTIOICHHSI TIPABIJI 0€30ITaCHOTO OOPAIIECHUS C BEIIECTBAMHU B OBITY, TIOBCETHEBHOM KM3HU U B
TPYAOBOM NESATEIHLHOCTH;

MMOHUMAaHHA HNCHHOCTH IMpaBUJI MHAUBHUAYAJIBHOI'O W KOJIJICKTHUBHOI'O 0€e3011acHOT0 IIOBCACHUSA B
CUTYAIIHMSX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HH JIFOJICH;

OCO3HAHUS TIOCIEACTBUHA W HENPHUATUS BPEAHBIX NPUBBIYCK (yMOTpPEOJICHHS —aJKOTrOJs,
HApKOTHUKOB, KypEHHS);

5) Tpya10BOro BOCIIMTAHUS:

KOMMYHHKAaTHBHOM KOMITETEHTHOCTH B Y4€OHO-HCCIIEI0BATENBCKOM eI TEIBHOCTH, O0IIECTBEHHO
MOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX JAEATSILHOCTH;

YCTAHOBKH Ha aKTHBHOE y4acTHE B PEIIEHHH MMPAKTUYECKUX 3a]au COIHAIBHON HaIPaBIeHHOCTH
(B pamKax CBOETro Kjacca, IIKOJIbI);

UHTEpEca K MPAKTUIECKOMY H3YUYEHHIO MPOQPECCHI PasIMYHOro Poja, B TOM YHCIE Ha OCHOBE
PUMEHEHHSI IPEJMETHBIX 3HAHUH 10 XUMHH,

YB@XEHUS K TPY/Y, JIOM TPY/Ia M PE3yJIbTaTaM TPYI0BOH eI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAWBUAYaJIbHOW TpPaeKTOpUH 0Opa3oBaHus, Oymymiei
npodeccun U peann3aliui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHH, HHTEPECOB U TIOTPEOHOCTEH 00IIIEeCTBa,;

6) 3K0JI0rH4eCKOro0 BOCIIHTAHUS .

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPHUPO/Ie, KaK UCTOYHUKY CYIIECTBOBAHHUS KU3HU
Ha 3eMie;

MOHMMAaHUA TJ00aJIbHOIO XapakTepa »SKOJOTMYECKUX TMpoOJeM, BIMSIHHUS HKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOMN U COLUAIILHOMN CPE/bI,

OCO3HAaHHA HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUM XMMHUU JUIsI PELICHUS BOIPOCOB
PaLMOHAIBHOIO IIPUPOAOIIOIB30BAHNUS;

AKTHUBHOTO HENPHUATHS JIEHWCTBHM, MPUHOCIIIMX BpEJ OKPYKArOUIEH NPUPOJHON Cpelle, YMEHHS
MIPOTHO3UPOBATh HEOJIArONPHUATHBIE YKOJOTMUYECKUE MOCIEICTBHS MPEIIPUHIMAEMBIX NCHCTBUN
Y IIPEJOTBpPalIaTh UX;

HaJIu4¥s  Pa3BUTOrO  DKOJOTMYECKOIO  MBIIUICHUS, OKOJOTMYECKOM KYJBTYpBI, OIBITA
JEATEIIBHOCTH ~ DKOJIOTMYECKOM  HAIPABJIEHHOCTH, YMEHHUS pYyKOBOJICTBOBATbCSI HMH B



MO03HABATEIbHOM, KOMMYHUKATUBHON U COLIMATIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
MPOTHBOCTOATH UJICOJIOTHH XeMohoouwu;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

e c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAYKH U OOILECTBEHHOM MPAKTUKH;

e [IOHMMAaHUSA CeLU(UKN XUMUU KaK HAyKH, OCO3HAHUSA €€ poii B JOPMHUPOBAHUH PALIMOHAILHOTO
HAYYHOTO MBIIIJICHNS, CO3JaHHM IEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAIoIIeM MHpE Kak O
€IMHCTBE NPHUPOJBl W 4YEJIOBEKA, B IIO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH M PpELICHUU
pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

e yOeXAEHHOCTM B O0COOOH 3HAUYUMOCTHM XHMHMU JJIs COBPEMEHHOM LMBMIM3alMU: B €€
TYMaHHCTUYECKON HANpaBIeHHOCTH M B)XKHOW pPOJM B CO3/JaHUM HOBOHM 0a3bl MaTrepHaIbHON
KyJIbTYpBl, PELIEHUH INTOOAIBHBIX MPOOIeM yCTOHYMBOIO pa3BUTHUS YEJIOBEYECTBA — ChIPHEBOH,
SHEPreTUYECKOM, TMHIIEBOM U 3KOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHM MEIUIMHBI,
o0ecreyeHnn yCIOBUI yCIEUIHOTO Tpy/Ja U 3KOJIOTMYeCKH KOM(POPTHOM KHU3HH KaX10T0 4WieHa
00l1ecTBa;

e ECTECTBEHHO-HAYYHON I'PaMOTHOCTH. IOHUMaHMsI CYIIHOCTH METOAOB IIO3HAHMS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJb30BATH IOJIyd4aeMble 3HAHUS JUIA aHaIu3a M
OOBSICHEHUS SBJICHUN OKPY)KAIOLIEr0 MUpa U MPOUCXOAIINX B HEM U3MEHEHHH, yMEHHUs J1eJ1aTh
00OCHOBAHHBIC 3aKJIOYEHHs] Ha OCHOBE HAYYHBIX ()aKTOB M HMMEIOUIMXCS JAaHHBIX C IEJbI0
IIOJIy4Y€HHUS JOCTOBEPHBIX BBIBOJIOB,;

e CIHOCOOHOCTH CaMOCTOSTEIBHO MCIIONb30BaTh XWMUYECKUE 3HAHUSA JUIsl pelleHHs] IpodjieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

e HHTEpeca K II03HAHMIO U MCCIIEI0BATEIbCKON AEATEIbHOCTH,

e TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHMIO U caMOOOPa30BAHUIO, K AKTUBHOMY
MIOJIyYE€HHIO HOBBIX 3HAaHUH MO0 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMH;

e MHTEpeca K OCOOCHHOCTSIM TPY/a B Pa3INUHBIX cepax npodeccCuoHanbHOM e TeNbHOCTH.

MeTaleeI[MeTHI)Ie PE3yabTaTbl

MertanpenmMeTHble pe3yibTaThl OCBOCHHS y4eOHOro mpeaMeTa «XUMHUS» Ha YPOBHE CPETHEro OOIIero
00pa3zoBaHMs BKIIFOYAOT:

e 3HayuMble AN (GOPMUPOBAHUS MHUPOBO33PEHUS  OOYyUaIOIMUXCS  MEXIUCHUTUITMHAPHBIC
(MexxnpeIMeTHBIC) O0IIEHAYYHbIE TIOHSTHS, OTPAKAIOIIUE [IETOCTHOCTh HAYYHOH KapTHHBI MUpa
U crieliu(UKy METOJIOB TIO3HAHHUS, MCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHEpTHsl, SIBJIEHUE, MPOIECC, CHCTeMa, HAy4YHbIH (PaKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIICI0OBaHKE, HAOII0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

e yHHBEpCaJibHbIC y4ucOHbIE ACUCTBHs ([MO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSTHUBHBIE),
obecnieunBaromue GopMupoBaHrue PyHKIIMOHATBHON IPAMOTHOCTH U COITUAIBHON KOMITETEHITUH
oOydJaronmxcs;

e CIIOCOOHOCTB o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCITUTUTHHAPHBIE,
MHPOBO33PCHYCCKNEC 3HAHUA W YHHBCPCAJIbHBIC y‘—Ie6HBIe HeﬁCTBHﬂ B IIO3HABAaTEJIbHON U
COLIMATIbHOU MIPAKTHKE.

MCTaHpC,Z[MeTHLIC PE3YIbTAThl OTPAKAKOT OBJIAACHHUC YHUBCPCAJIbHBIMU y‘-IC6HBIMI/I IMIO3HABATCIbHBIMH,
KOMMYHHUKAaTHBHBIMU U PETYJIATUBHBIMU HeﬁCTBHHMH.

OBJIaIIeHI/[e YHUBEPCAJIbHBIMHA y'—leﬁﬂbIM]{I NMO3HABATEJIbHBLIMHU AeHCTBUSIMH



1) 6a30BbIE JJOTHYECKHE AeiiCTBHA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBATh U aKTyaJM3UPOBaTh  MpoOOJeMy, BCECTOpPOHHE  eé
paccMaTpuBare,

OIPENENATh LEIU NEATEIbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUHU UX JOCTHKEHHUS, COOTHOCUTh
pE3yJIbTAThl JEATEIBHOCTH C ITOCTABJIEHHBIMU LIEISIMH,

UCIIOJIB30BaTh IIPU OCBOCHMM 3HAHUKW IPUEMBI JIOTUYECKOI'O MBINUIEHUS — BBIICIATH
XapakTepHble NPHU3HAKM IIOHATUH M YCTaHABIMBATH HX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHATHUS JJIS1 OOBSICHEHHS OT/ICJIbHBIX (PAaKTOB U SIBJIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEaKIHii;
YCTaHABIUBATh IPUYUHHO-CIICCTBEHHBIE CBA3U MEXAY U3Yy4aeMbIMU SIBIICHUAMY,

CTPOHUTH JIOTUYECKHUE DPACCYKACHHS (MHIYKTHBHBIC, JCAyKTUBHBIC, 10 AHAJOTWH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTUBOPEYUS B PACCMATPUBACMBIX SIBICHUX, (DOPMYIUPOBATH BBIBOABI U
3aKJIFOYCHUS;

HNPUMEHSATH B IPOLIECCE MTO3HAHMS, UCIIOJIb3yEMbIC B XMMUU CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH,
npeoOpa3oBbIBATH MOJICNIBHBIC IPEICTABICHUS — XHMHUYCCKUH 3HAaK (CHMBOJ) JJIEMEHTA,
XUMHA4ecKkas (opMysa, YpaBHEHHE XUMHUYECKOW pEakUud — TMpU pEIIeHUH ydeOHBIX
[I0O3HABATEJIbHBIX M IMPAKTUYECKUX 3a/1ad, IPUMEHATH HA3BaHHBIE MOJIEIbHBIC INPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHS

BJIaJICTh OCHOBAMH METO/IOB HAyYHOT'O TIO3HAHUS BEIECTB U XUMUYCCKUX PEAKIIHIA;
(GbopMyIHpOBATH LIENH U 33/1a4H MCCIIEIOBAHNUS, UCTIOIH30BATh IMOCTABJICHHBIE H CAMOCTOSTEILHO
c(OpMyIMpOBaHHBIC BONPOCHI B KAueCTBE WHCTPYMEHTA IIO3HAHUS W OCHOBBI IS
(hopMHUpPOBaHUS THITOTE3HI 110 MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

BIQJIETh HABBIKAMH  CaMOCTOSITEIHHOTO IUTAHUPOBAHMSI U TPOBEACHHUS]  YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIIO/MATh 32 XOJIOM IIPOIECCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3yiabTaT, (GopMyIaupoBaTh OOOOIEHHS U BBIBOJABI OTHOCHUTEIHHO
JTOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHHSA, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHON
pabore;

pUOOpETaTh OMBIT YYEHUYECKON HCCIIEOBATEIbCKON M MPOEKTHOM NEATENbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETBHOMY MOHMCKY METOJIOB DPEIICHUS MPaKTHUYECKUX
3aaa4, MIPpUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHM.

3) padora ¢ uHpopmMalHeii:

OPHEHTHPOBAThCS B Pa3MYHBIX HMCTOYHUMKAX HMH(POpManuu (HaydHO-TIOMYJISpHAs JHTEpaTypa
XMUMHUYECKOTO COJICPKaHUsl, CIpaBOYHbIE MMOCOOMsS, pecypchl MHTepHeTa), aHaIM3HPOBAThH
MHGOpPMALIMIO DPA3TUYHBIX BHUAOB U (OpM MpeacTaBieHUs, KPUTHYECKH OILIEHUBATh €&
JTOCTOBEPHOCTH U HETIPOTHBOPEUUBOCTH,

(bopMyIMpOBaTH 3aMPOCHl U MPUMEHSATh PA3JIMYHbIE METO/IBI IPH TOUCKE U 0TOOpe MH(pOpMAIUH,
HEOOXOUMOM TSl BBITTOJTHEHHS YUEOHBIX 337a4 ONPEeIEHHOTO THIIA,

npuoOpeTaTh OINBIT HUCMOJb30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH |
Pa3TMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BBIOMpATh ONTUMaNbHYIO (OpMy TpencTaBieHus WHpopManuu (CXeMBl,
rpaduKH, TUarpaMmbl, TaOJIUIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAay4YHBIN A3BIK B KayeCTBE CPEACTBA MPH PadOTE ¢ XUMHUYECKOW MH(OpMaIuei:
NPUMEHSATh MEXKIpeIMETHbIe ((pHU3MUecKre ¥ MaTeMaTH4eCKUe) 3HAKH U CHMBOJIBI, (hOPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYDY,;

HCTIONIB30BaTh M IPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA HATIISAJHOCTH.

OBJIaIIeHI/[e YHUBEPCAJIBbHBIMH KOMMYHHKATUBHBIMUA JeHCTBUSIMU



e 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMBbI B X0JI€ IUAJIOTa

e W/WIM IMCKYCCHH, BBICKa3bIBaTh WJEH, (OPMYIUPOBATH CBOU IIPEUIOKEHHS OTHOCHTEIHHO
BBINOJIHEHUS ITPEIOKEHHOMN 3a/1a4H;

e BBHICTYNIATh C TIPE3CHTAMEH pPE3yJbTATOB IO3HABATEIBHOW JESTEIBHOCTH, IOJYYCHHBIX
CaMOCTOSITENIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBIIOJIHEHUH XHMHUYECKOTO
IKCIIEPUMEHTA, NPAKTHYECKOW pabOThl IO HCCIICTOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB,
peanu3aiyy yaeOHOro npoekTa u HopMyITupoBaTh BHIBOIBI

e 10 pe3ynbTaTaM IPOBEACHHBIX HCCICJOBAaHMH MYTEM COIVIACOBAHMSA MO3MIUA B XOxe
00CyXJIeHUS 1 0OMEHA MHEHUSIMHU.

OB.]'[a}IeHI/Ie YHUBEPCAJIBHBIMHA PEryJIiITUBHBIMU JeHCTBUSIMMU .

e CaMOCTOSTEIBHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOK IIO3HABATEJIbHYIO JESTEIIBHOCTD,
ompezensis e€ LeIM U 3a7aud, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTU KOPPEKTHPOBAThH
MpeAJiaraeMblil JITOPUTM JIEUCTBUN TP BBIMOJHEHUN YYEOHBIX M HCCIIEIOBATEILCKUX 3ajad,
BbIOMpaTh Hanbonee 3(PpPeKTUBHBIN CIOCOO WX PEIIeHUs C YUETOM MOTYYCHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

e OCYIIECTBJISATH CAMOKOHTPOJIb CBOGH JEATEILHOCTH HA OCHOBE CAaMOAHAIIN3a U CAMOOIIEHKH.

HpEHMeTHI)Ie PE3yabTaTbl

10-i1 kiaace
[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XuMuUsD» OTPaXKaroT:

e Cc(HOpMUPOBAHHOCTh TPEACTABICHUM O XHUMHYECKON COCTABJSIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XMMHUU B TIO3HAHWUU SIBICHHUH MPHUPOABI, B (HOPMUPOBAHUM MBINUICHUS U
KyJbTYpbl JMYHOCTH, €€ (YHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAUMOW Jid pelieHus
MPAKTUYECKUX 3aa4 W HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM Cperie;

e BIQJICHUE CHUCTEMOM XHMMHYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJATAIOLINE TOHATHUS
(XMMHYECKHI DJIEMEHT, aToM, DSJCKTPOHHas O000J0YKa aToMa, MOJIEKYJia, BaJeHTHOCTH,
ANIEKTPOOTPHUIIATEILHOCT, XUMHUYECKast CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpai€HHast), MOJIb, MOJIAPHAas Macca, MOJIIPHBIH  00BEM,  YIVIEPOAHBIA  CKeJeT,
GyHKIIMOHATBHAS TPYIINA, pajuKall, U30MEpHs, HW30MEepbl, TOMOJOTHYECKHH psii, TOMOJOTH,
YIJIEBOAOPObI, KACIOPOA U a30TCOAEPIKAIINE COCAMHEHUSI, MOHOMED, MOJUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COSIMHEHMSI); TEOPUH M 3aKOHBI (TEOpHUs CTPOCHUS OPraHMYECKIX
BemectB A. M. bByrtinepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3BIK XMMHHM, MHUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE INOHUMAHUS
MPUIMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHUH, (PAKTOJIOrMYECKHE CBEJCHUS O CBOWCTBAX,
cocTaBe, OMyuYeHUHU U Oe30MMacHOM UCTIOIb30BAHIH BAKHEUIITUX OPraHUYECKUX BEIECTB B OBITY
Y MPAKTUYECKOU JeSATEIbHOCTH YEJIOBEKA,

e CchOPMUPOBAHHOCTh YMEHHUU BBISBIATh XapaKTepHBbIC MPHU3HAKU TOHSATHH, YCTaHABIMBATh X
B3alMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIUE IMOHSTHS MPU ONHCAHWUU COCTaBa, CTPOCHUSA U
MPEBPALLIECHUN OPTaHUYECKUX COCIUHEHUM;

e Cc(hHOpPMUPOBAHHOCTh YMEHHH WCIOJb30BaTh XHUMHYECKYI0 CHMBOJUKY JUJII COCTABJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) GOpMYIT OpraHMUECKUX BEIIECTB
Y YpaBHEHHI XMMHUYECKHX PEAKLUH, U3rOTAaBIMBATh MOJEIHM MOJIEKYJ OPraHWYECKHX BELIECTB
JUISL WIUTFOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

e CcPOPMUPOBAHHOCTh YMEHUH YyCTaHABIMBaTh MPUHAUIEKHOCTh HW3YYEHHBIX OPraHUYEeCKHX
BEIIECTB MO HMX COCTAaBy M CTPOCHHUIO K ONpEACAEHHOMY Kiaccy/Tpyrie COCIUHCHUMN



(yrineBomopoabl, KHCIOpOA H  a30TCOJACPXKAIIUEC  COCAMHCHHUS, BBICOKOMOJIEKYJISPHBIC
COeJIMHEHUs), JaBaTh MM Ha3BaHusA 1O cucremarnyeckoii HomeHkimarype (IUPAC), a takke
MPUBOANTH TPUBUAIILHBIC HA3BaHMS OTICIBHBIX OPTraHUYCCKMX BEIIECTB (3TUJICH, MPOIUJICH,
alleTUJICH, OSTWICHTJIHNKOJb, TIUICPUH, (EHON, (OpPMaIbICTHI, aleTalbJCTHll, MypaBbUHAs
KHCIIOTA, YKCYCHAas KHCIIOTa, OJICMHOBAsl KHUCIIOTA, CTEApUHOBAs KUCIIOTA, TITI0K03a, (QPYKTO3a,
KpaxmaJ, IeJUTI0I03a, TJIUIIHH);

e CcOPMUPOBAHHOCTH YMEHUS OMPEACIATH BUIBI XHMHUECKOH CBS3U B OPTaHUYECKUX COCTUHEHUSX
(omuMHApHBIE U KPaTHBIE);

e CHOPMUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJIOKECHUS TCOPUH CTPOSHUS OPraHUYECKHX BEIICCTB
A. M. bytiepoBa /i 00BSICHCHUsI 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa U CTPOCHWUS,
3aKOH COXPaHCHHSI MAacChl BEIIECTB,;

e c(hopMHUPOBaHHOCTH YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (DU3MYECKHE M XHUMHUYCCKHE
CBOWCTBA TUITUYHBIX MPEACTABUTEIICH Pa3IHMUHBIX KJIIACCOB OPraHUYCCKUX BEIIECTB (METaH, 3TaH,
ATWJICH, MPOMWIEH, aleTuiaeH, OyraaueH-1,3, MetunOyranuen-1,3, O€H30J1, METaHOJ, ATaHOII,
STWJICHTJIMKOJIb, TIIHIEPHH, (DEHOI, aneTalbIeTu]], MypaBbiHas M YKCyCHAsl KHCIIOTHI, TIFOK03A,
KpaxmaJl, [eJUTI0JI03a, aMUHOYKCYCHAsI KHCII0Ta), HIUTFOCTPUPOBATh TCHETHUYCCKYIO CBA3b MEXKILY
HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIIMHA C MCIIOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

e Cc(hOpMHUPOBAHHOCTH YMCHHS XapaKTEpU30BaTh HMCTOYHHKH YIJICBOJOPOIHOIO ChIpbs (HEPTS,
NPUPOJHBIA Ta3, yrojb), CmocoObl UX MepepabOTKU U MPAKTHYECKOE MPUMEHEHHUE MPOIYKTOB
nepepaboTKH;

e c(hOPMHUPOBAHHOCTh YMEHHH IMPOBOJMTH BBIYMCICHUS 1O XUMHUYCCKMM YpaBHEHHUSM (Macchl,
00BEMa, KOJIMYECTBA WCXOMHOTO BEIICCTBA WJIM TPOAYKTa PEAKIMH 110 HM3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJIHBIX BEIICCTB

e WJIH MPOJYKTOB PEAKIUH);

e c(opMUPOBAaHHOCTH yMEHHWH BIAJIETh CHCTEMOW 3HAHMH OO0 OCHOBHBIX METOJAaX HAay4yHOIO
MO3HAHUS, WCIOJIB3YEMBIX B XHUMHUU TMPH M3YYCHUW BEIIECTB W XUMHUYCCKHX SIBJICHUH
(mabnromeHre, W3MEpPEeHHe, OKCIEPUMEHT, MOJACIUPOBAHKUE), HCIOJIb30BaTh CHCTEMHBIC
XUMHUYCCKHUE 3HAHUS JIJISl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBI3aHHBIX
C BEIIeCTBAMHU U MX IMIPUMEHEHUEM,

e Cc(hOpMUPOBAHHOCTh YMEHHI COOJOAaTh TMpaBHJIa TIOJH30BAHMUS XHUMHYECKON TOCYION U
nabopaTopHBIM 000pYZOBaHNUEM, a TaK)Ke MpaBuila OOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH T10 BBIITOJIHEHUIO 1a00paTOPHBIX XHMHYECKHUX OIBITOB;

e CcPOPMUPOBAHHOCTH YMEHUW TMJAHUPOBATh M  BBHINOJHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpailleHUsT OPraHUYEeCKUX BEIIECTB MPH HArPeBaHWH, MOJYYCHHUE STHIICHA U WU3yYEHHE €ro
CBOMCTB, KaueCTBEHHBbIC PEAKIMU OPraHUYECKUX BEIECTB, JACHATypalus OElKOB IMpH
HarpeBaHUH, I[BETHBIC PEaKIMH OEJIKOB) B COOTBETCTBHU C MPAaBHJIAMH TEXHHKH 0€30MacHOCTH
pu 0OpaIIeHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYIAOBaHUEM, MPEACTABIATH PE3YyIbTaThI
XUMHYECKOTO JKCIEpPUMEHTa B (opMe 3almuCH YPaBHEHHH COOTBETCTBYIONIMX PEAKIHA |
(hopMyIHUpOBaTh BHIBOABI HA OCHOBE STUX PE3YJIHTATOB,

e CPOPMUPOBAHHOCTh YMEHWUH KPUTHYCCKH aHAJIM3UPOBATH XHUMHYCCKYIO HH(OPMAIHIO,
MOJTy4aeMYy0 M3 Pa3HbIX HCTOYHUKOB (Cpe/CcTBa MaccOBOW UH(popManuu, IHTEpHET U Ipyrux);

e Cc(HOpMUPOBAHHOCTh YMEHUM COOJIIOIATH MPaBUIIA IKOJOTHIECKH IEIe€CO00pa3HOTO TTOBEACHUS B
OBITYy W TPYIOBOW JEATEIBHOCTH B IENSIX COXPAHEHHUS CBOETO 3JI0POBbS M OKpY’KaroIIeH
MIPUPOJTHOMN CpeJbl, OCO3HABATh OIMMACHOCTHh BO3CHCTBHS Ha JKMBBIC OPTraHU3MBI ONPEACIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAasi cMbici mokasarens [1/IK, moscHATh Ha mpumepax CrocoObI
YMEHBIIICHHS U TIPEIOTBPAIIICHHS HX BPEIHOTO BO3JICHCTBHS HAa OPTAHU3M UYEIIOBEKa;

e sl 0OYYAIOIINXCS C OTPAHUYCHHBIMU BO3ZMOYKHOCTSIMH 3/IOPOBBSI: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB H XUMHUYCCKHX SBJICHHIA;

e IS CIHENBIX W CHA0OBUIAIIMX OOYYAIOMIMXCS: YMEHHE HCIOJB30BaTh pelbeHO-TOUYCHHYIO
cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HeOpraHn4ecKas XMMHUS» OTPaXKaIoT:

e CPOPMHUPOBAHHOCTH TMPEJICTABICHUI: O XUMHUYECKOW COCTAaBJISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XMMHUU B TIO3HAHUU SIBICHHUM MPHUPOAbI, B (POPMUPOBAHUM MBILUICHUS U
KyJIbTYphl JHYHOCTH, €€ (YHKIMOHATBHOW T'PAMOTHOCTH, HEOOXOAMMOW I peIIeHUs
MPAKTUYECKUX 3aJa4 U HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOAHOM CpelE;

e BIIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATalOIIME IOHSATHUS
(XMMHYECKHI 2JIEMEHT, aTOM, U30TOIl, S-, P-, 0- SJIEKTPOHHBIC OpPOUTAIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIIPHBIH O00BEM, BaJEHTHOCTH, AJIEKTPOOTPHUIATEILHOCTh, CTEHNEHb OKHUCIICHUS,
XUMHYeCKas CBsA3b (KOBAJCHTHAs, MOHHAs, METAJUIMUYECKas, BOJOPOJHAs), KPHCTALTHYCCKas
peméTrka, TUIBl  XMMHYECKMX  pEakKlHil, pacTBOp, OJEKTPOJIMTHI,  HEIIEKTPOJIUTHI,
3JIEKTPOJUTHAYECKAs JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOU
peakiuy, XHMHYECKOE paBHOBECHE); TEOPUHM M 3aKOHBI (TCOpUS  IJIEKTPOJUTHUYCCKOM
auccounanuu, nepuoandeckuii 3akon J[. 1. MenneneeBa, 3aKOH COXpaHEHHS] MacChl BELIECTB,
3aKOH COXpaHEHHs M TMPEBPAIICHUS SHEPTUU MPU XMUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3BIK XMMHHM, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHUSA
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUU, (PAKTOIOTUYECKUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHHH M O€30MacHOM HCIOJb30BAaHUU BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOH JeATEIbHOCTH YeJIOBEKa,

e Cc(HOpMUPOBAHHOCTh YMEHHUH BBIABISATH XapaKTEPHbIC MPU3HAKUA TOHSTHM, YCTAaHABIMBATh HX
B3aUMOCBSA3b, HCIOJb30BATh COOTBETCTBYIOUIUE TIIOHATHUS IPU OINUCAHUM HEOPTraHUYECKUX
BEILIECTB U UX IIPEBPALLECHHUI;

e CchOPMUPOBAHHOCTh YMEHUN HCIOIB30BAaTh XMMHUECKYIO CUMBOJIMKY ISl COCTaBJICHUS (opMyIl
BCIECTB M ypPaBHEHHI XUMHYECKUX peakiuii, cucremaruueckyto Homenkiarypy (IUPAC) u
TPUBHAIIbHBIC Ha3BaHUs OTIEC/IbHBIX HEOPTaHUYECKUX BEIIESCTB (yrapHbIil a3, YIJICKUCIBIN ra3,
aMMHMaK, TaniéHas U3BeCTh, HEraéHas U3BeCTh, MUThEeBast COJIA, MUPHUT U IPYTHUE);

e CcHOPMUPOBAHHOCTh YMEHHH ONpEAENsATh BAJICHTHOCTb W CTENEHb OKHCICHUS XUMHUYECKHX
3JIEMEHTOB B COCIMHEHUSAX Pa3IUYHOTO COCTaBa, BUJ XUMHUYECKOM CBsI3U (KOBaJCHTHAs!, HOHHAS,
MeTalJIMuecKasi, BOJOPOHAsA) B COCAMHCHUAX, THUI KPUCTAJUTUYECKON PEHIETKH KOHKPETHOTO
BerlecTBa (aTOMHasi, MOJICKYJIApHAs, HOHHAs, METaJUTM4ecKas), XapakTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COECANHEHUMH;

e Cc(HOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHMUECKUX BEIIECTB MO UX
COCTaBy K OMpenei€HHOMY Kiaccy/rpymme coeAuHeHui (MpOoCThie BEIIECTBA — METAIBl U
HEMETaJlTbl, OKCH/IbI, OCHOBAHUS, KUCIOThI, aM(OTEPHBIE THAPOKCH/IBI, COJIH);

e chOpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI Mepuoaudeckoro 3akoHa J[. . Menzaeneea u
JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U TPOTHOCTUUECKYIO (DyHKIIUH;

e CcPOPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKHX
anemenToB 1-4 mepuonoB Ilepmoamueckoit cuctempl XuMHYecKux diaementoB /[l U.
MeHieneeBa, WCIONB3Yysl MOHITUS «S-, P-, d-3JEKTPOHHBIE OPOUTAINY, «IHEPTETHUCCKUE
YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMMHYECKHUX JJIIEMEHTOB W WX
COEIMHEHMH 1o nepuojaM u rpynnam llepuoandeckoit cuctemMbl XUMHUeckux 3aeMeHToB /. WM.
Meunneneesna;

e c(hOopMHUPOBAHHOCTH YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE T'€HETUYECKOM
CBA3M MEXJy HEOPraHMYeCKMMM BEIIECTBAMH C IOMOIIbIO YpPaBHEHHIl COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIUN;

e CcPOPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIMPOBATh XUMHYECKHE pEaKIUU 10 Pa3IUYHBIM
npu3HakaM (YUCIIly W COCTaBy pEarupyrolux BEIIECTB, TEIIoBOMY 3GGEKTy peaKiiuH,
M3MCHCHHIO CTETICHEH OKHUCIICHHUS DJIEMCHTOB, 00PaTUMOCTH PEaKIUK, YUaCTHIO KaTaln3aTropa);

e CcPOPMUPOBAHHOCTh YMEHHMH COCTaBJISATh ypaBHEHHUS pEaKUUW pa3IUYHBIX THUIIOB, MOJHbIE U
COKpaléHHbIE YPAaBHEHHS PEAKIMI MOHHOTO OOMEHA, YUYUTHIBAs YCJOBHS, NPHU KOTOPBIX ITH
peakuu UayT A0 KOHIIA;



e CcHOPMUPOBAHHOCTh YMEHUUN MPOBOAUTH PEAKINH, MOATBEPKAAIOIINE KAYECTBCHHBIH COCTaB
Pa3IMYHbIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOIINE
B BOJHBIX PACTBOpPaX HEOPTraHUYECKHUX BEIIECTB;

e CcPOPMUPOBAHHOCTb YMEHUH pacCKpbhIBaThb CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuii MoCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca dTUX PeaKIui;

e CPOPMUPOBAHHOCTb YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKONH peakuuu OT
pa3nMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHerHero BosaeicTus (npuniwun Jle [artense);

e CPOPMUPOBAHHOCTh YMEHUU XapaKTePU30BaTh XUMHYECKHE TIPOIECCHI, JIKAIINE B OCHOBE
MIPOMBIIIJICHHOTO TOJYYEHHUs] CEpPHOM KHUCIOTHl, aMMHUaka, a Takxke CGHOPMUPOBAHHOCTD
MpeICTaBICHU 00 OOIMX HAYYHBIX MPUHIHUIAX M IKOJOTHYECKUX TMPOOIEeMaX XUMHUYECKOTO
MIPOU3BO/ICTBA,;

e CcHOPMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYMCICHUS C HCIIOIH30BAHUEM MOHSITHS «MaccoBas
JI0JISl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPU XMUMHUYECKUX PEAKLIUAX, MACChI
BelecTBa WM 00bEMA ra30B 10 H3BECTHOMY KOJHMYECTBY BEUIECTBA, MACCEe MM 00BEMY OJHOTO
W3 YYacTBYIOUIMX B PEaKIUU BEIIECTB, TEIIOBOro 3(ddexra peaklud Ha OCHOBE 3aKOHOB
COXPAHEHUS MAcCChl BEUICCTB, MPEBPAICHUS U COXPAHCHUS YHCPTHH;

e CchOPMUPOBAHHOCTh YMEHHUH COOMIOAATH MpaBWJIA I[IOJIB30BAHMUS XUMHUYECKOW TMOCYIO0M H
nabopaToOpHBIM 000PYOBAaHHUEM, a TAK)KEe MpaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKILHSIMH IO BBIITOJHEHUIO 1a00paTOPHBIX XUMHUECKUX OIBITOB;

e c(hOopMHUPOBAHHOCTH YMCHHI TUIAHUPOBATDH U BBITOJHATh XUMUUYCCKHI SKCIICPUMEHT (pa3ioxKeHHe
MEePOKCHJIa BOJIOPO/Ia B IPUCYTCTBUH KaTalu3aTopa, OMpe/ie]IeHHe CPellbl paCTBOPOB BEILIECTB C
MOMOIIBI0 YHHBEPCATHHOTO HWHIUKATOPA, BIMSHHE pPa3jMYHbIX (AKTOPOB HA CKOPOCTHh
XMMHYECKON peaKIMH, peakIMd HOHHOTO OOMEHa, KauyeCTBEHHBbIC pEakIuu Ha cyinbdar-,
KapOOHAT- M XJIOPUA-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE IKCIECPHUMEHTAIBHBIX 3a71a4 I10
TeMaM «MeTamiey U «HemeTtamib») B COOTBETCTBUH C MPAaBUIIAMH TEXHUKH 0€30MaCHOCTH TPH
oOpalieHuu ¢ BemeCTBAaMH H J1a0OpaTOPHBEIM OOOPYIOBAaHHWEM, MPEICTABISITh PE3YJIBTATHI
XUMHYECKOTO JKCIEpUMEHTa B (opMe 3amuCH YpPaBHEHHH COOTBETCTBYIONIMX pEaKIHi u
(hopMyJTHPOBATh BHIBOJBI HA OCHOBE dTUX PE3YJIHTATOB,

e CcPOPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHNIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHUKOB (CpPeacTBa MacCOBOW KOMMYHHUKaiud, WHTepHET u
JpYTHX);

e c(HOpMUPOBAHHOCTh YMEHUM COOJIIOIATH MPaBUIIA IKOJIOTHUYECKHU IEIeCO00pa3HOTO MOBEJACHUS B
OBITYy W TPYIOBOW JEATEIBHOCTH B IENSIX COXPAHEHUS CBOETO 3JI0POBbS U OKPYKaIOIIEH
MIPUPOJTHOMN CpEeJbl, OCO3HABATh OIMMACHOCTH BO3JICHCTBHS Ha KHBBIC OPTaHU3MBI ONPEACIEHHBIX
BelIeCTB, MOHUMAasi cMbIcn nokaszarens [1/IK, moscHATh Ha mpuMepax CcrocoObl YMEHBIICHHS U
MPEIOTBPAICHUS UX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YEJIOBEKa,

e sl 0OYYAIOIINXCS C OTPAHUYCHHBIMU BO3ZMOYKHOCTSIMU 3/IOPOBBSI: YMEHHE PUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB H XUMHUYCCKHUX SBJICHHIA;

e IS CHENBIX W CHA0OBUIAMIMX OOYYAIOMIMXCS: YMEHUE HCIOIB30BaTh pelbeHO-TOUCHHYIO
cucremy obo3HaueHnuii JI. Bpaiins mis 3anucu XumMudeckux GopMy.

Coaep:kanue yueOHOro npeaMera

10-1 kaace

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHM4YeCKON XMMHUHU



[Ipenmer OpraHUu4eCKOu XAMUU: eé BO3HUKHOBEHHE, pa3Butue 51 3HAUYECHUE
B TOJYYCHUU HOBBIX BEIIECTB W MATEpUAIOB. T€OpUsA CTPOEHUS] OPraHUYECKUX COoeauHeHud A. M.
BytnepoBa, e€ ocHoBHBIe TonokeHUs. CTpyKTypHBIE (OPMYIBI OpPraHUYECKUX BemiecTB. | omomorus,
n3oMepus. XUMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

Hpe,I[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(i)I/IKaI_[I/II/I OpraHN4Y€CKUX BCHICCTB. HOMeHKJ'IaTypa OpPraHu4€CKux COGI[I/IHCHI/Iﬁ
(CI/ICTCMaTI/I‘-IeCKaSI) U TPUBUAJIBHBIC HAa3BAHUA BaXKHEHIIIHX HpCIICTaBI/ITeHef/’I KJIaCCOB OPraHHUYCCKHUX
BC€IICCTB.

DKCIEPUMEHTAIbHBIE METOAbl HM3YYCHHs BEIECTB M WX IPEBPAIICHUIl: O3HAKOMIICHHE C 00pa3lnamu
OpPraHMYECKUX BELICCTB U MaTepUallaMH Ha UX OCHOBE, MOJCIHPOBAHHE MOJICKYJI OPIraHUYECKUX BEIECTB,
HAOJIIO/ICHHE M ONHUCAaHHE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHMYECKUX BELICCTB IPU
HarpeBaHuu (IU1aBJICHUE, OOYTIIMBAHUE U TOPCHUE).

Yriesogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psa. MeTaH M 3TaH — NPOCTEHIINE MPEACTABUTENH
QJIKaHOB: (PM3UYECKUE ¥ XMMHUYCCKHIE CBOMCTBA (pEaKI[iK 3aMEIICHUS U TOPCHHMSI), HAXOXICHUE B ITPUPO/IE,
IIOJIy4YECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUECKUH Psil. DTUIIEH U MPONUJIEH — IPOCTENIINE IPEICTaBUTENIN
QIIKEHOB: (PM3MYECKUE U XMMUYCCKUE CBOWCTBA (PEaKLMU THIPUPOBAHUS, TAJIOTCHUPOBAHUS, THIPATALIUH,
OKHUCIICHUS U TIOJIMMEPHU3ALIUH), IOJTyUYCHUE U IPUMEHCHHE.

Ankanuensl: OytaaueH-1,3 u metun0OyTaauen-1,3: crpoeHue, BaxXHEHINEe XMMAYECKHE CBOMCTBA (peakius
nonuMepu3aimn). [lonydeHne CHHTETHYECKOTO KayayKa U PEe3UHBI.

AJIKUHBI. COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psAa. AIeTUIeH — NPOCTEHIIHiA
NpeJCTaBUTENIb  AJIKHHOB. COCTaB, CTpPOcHHWE, (QU3NYECKHMe W XHMHYECKHe CBOWCTBA (peakiuu
THIPUPOBAHUS, TAJIOTeHUPOBAHHSI, THAPATAIMH, TOPEHHUS), TIOTyUYCHUE ¥ IPUMEHEHHE.

Apensbl. bensoin: cocraB, ctpoeHue, Gpu3nNUecKre U XMMHYECKHE CBOMCTBA (PEaKlUH rajJoreHUpPOBaHUS U
HUTPOBAHHUs), TOJNyYCHUE W TpPUMEHEHHe. Toyon: cocraB, CTpoeHHe, (U3UYECKHE M XUMHYCCKUE
CBOMCTBa (peakiMu TaJOTeHUPOBAHHS W HUTPOBAHUS), TIOJyUYCHHE U MPUMEHEeHUE. TOKCHYHOCTh apEHOB.
I'eneTndeckas CBA3b MEXKIY yIVIEBOJOPOAAMU, IIPUHAMIEKAIIMMH K Pa3JINYHBIM KJIACCAM.

[TpupoaHble MCTOYHMKH YTIAEBOAOPOAOB. [IpuponHblii ra3 u momyTHble HedTsHble Ta3bl. HedTh n eé
npoucxoxaeHue. CriocoObl nmepepaboTKu HEPTH: MEPEroHKa, KPEeKUHT (TEPMUYECKUH, KaTaTUTHYSCKUN),
nuponu3. IlponykTsl nepepaboTku He(TH, UX NMPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITY. KameHHBbIi
yTOJIb U MIPOJYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl M3yYCHHsI BEIIECTB M MX MPEBPAIICHHU. O3HAKOMJIEHHE C oOpa3laMu
IIacTMAcC, KaydyKoB U pe3uHbl, Komnekuun «HedTs» u  «Yromp», MoIEIHpOBAaHHUE MOJEKYII
YTJIEBOJIOPOJOB M TaJOT€HONMPOU3BOAHBIX, MPOBEICHHUE MPAKTHUYECKOW PaOOTHI: TOJyYEHUE JITHIICHA U
M3y4YEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.
BbIunciieHus 1Mo ypaBHEHHIO XHMHUECKOW peaknuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOIO BEIECTBA
WIH TIPOAYKTa PEaKIUU MO M3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY OJHOTO W3 UCXOMHBIX BEIIECTB HIIU

IPOJYKTOB PEAKIIMH).

Kuciiopoacoaep:kauue opraHudeckne coeTuHeHUs



[IpenenvHBIC OJHOATOMHBIC CIUPTHI. METAaHOM U 3TAHOJI: CTPOCHHE, PUINISCKUE U XUMUIECKHE CBOICTBA
(peaknuu ¢ aKTHBHBIMH METaUIaMH, TaJOr€HOBOIOPOIaMH, TOPCHHE), IpUMEHEHHEe. BogopoaHbIE CBSI3U
MEXIY MOJIEKYJIaMH CIUPTOB. JIefiCTBME METaHOJIA U STAHOJIA HA OPraHU3M YeJIOBEKa.

MHOroaToOMHBIE CIIUPTHL. DTUJICHIJIMKOIb M TIUIEPHH. CTPOCHUE, (PU3UUECKUE U XMMHUYECKHE CBOWCTBA
(B3aMOJEUCTBUE CO INEIOYHBIMH METAUIAMH, KAueCTBCHHAs pEakiys Ha MHOTOATOMHBIC CIHPTBI).
[eiictBue Ha opranusM 4enoBeka. [I[puMeHeHue rauuepusa u STHICHIJIMKOJIA.

DeHOI: CTPOCHHUE MOJICKYJIBI, (U3NYECKHUE U XUMUYEeCcKHe cBoicTBa. TokcnmuHoCTh (peHoma. [Ipumenenue
deHnona.

Anpaeruapl U KeToHbL. Dopmanbaeruy, alneTalbIerul CTPOeHHEe, (U3HMUECKUE W XMMHYECKHE CBOMCTBA
(peakiuu OKMCICHHS U BOCCTAHOBJICHUS, KAUECTBCHHBIE PEAKIIMHU), ITOJyUYCHHE U IIPUMEHEHHE.

OnHOOCHOBHBIE TpesebHble KapOOHOBBbIE KHCIOThL. MypaBbUHAass M YKCYCHas KHUCJOTBI. CTPOEHHE,
(pu3nyeckue ¥ XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOMLIME /sl Kjacca KHUCIOT, PeaKius 3TepupHKaLnm),
nojy4yeHue u npumenenue. CTeaprHoBast U OJIEMHOBAs KUCJIOTHI KaK MPEJCTaBUTENHN BBICIIUX KapOOHOBBIX
KHUCIO0T. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILIEE AEHCTBHUE.

Crnoxnble 23QHPBI KaK MTPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ['maponu3 cinoxubix 3¢upos. XKupsr. ['uaponns
#upoB. IIpumenenue xupoB. buonorudeckas poib KUPOB.

VYriaeBonbl: coctas, Kiaccu(UKalys yrieBoaoB (MOHO-, TU- U TOJHUcaxapubl). [r0Ko3a — MpocTeHIunii
MOHOCaXapu/1: 0COOCHHOCTH CTPOCHHS MOJICKYJIbl, (PH3HMYECKUE U XMMUYECKHUE CBOWCTBA (B3auMOIeiiCTBIE
¢ ruapokcunom wmenu(ll), oxucineHue amMMuauHbBIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHE,
OpO’KeHHE TJIOKO3bI), HAXOXKICHHE B MPUPOJE, MPUMEHEHHe, Ouonoruveckas posib. DOTOCHHTES.
®pyKTO3a KaK M30MEP IITFOKO3BI.

Kpaxman u nemnmronos3a kak npupoasbsle nonuMepsl. CTpoeHHe Kpaxmaia U LeNUToa03bl. duznyeckue u
XMMHYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KAaYeCTBCHHAS PEaKIlns C HOJIOM).

DKCIEePUMEHTAIbHBIE METO/Abl HM3YYCHHs BEIECTB M HX MPEBPAIICHUIA: MpOBEJCHHE, HAONIOACHHE WU
OIMCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB. TOPEHHE CIIUPTOB, KAYCCTBCHHBIC PEAKI[MH OJHOATOMHBIX
ciupToB (okucieHue ataHona okcuaom Meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOJICHCTBHE TIIHIIEPUHA C
rugpokcuaom  memu(ll)), ampaerumoB (OKHCICHHE aMMHAYyHBIM pacTBOpoM okcuma cepebpa(l) wu
rugpokcuom memu(ll), B3amMoneiicTBHE KpaxMalla € HOAOM), TPOBEJCHUE MPAKTHYECKOH pabOTHI:
CBOICTBA PacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbrunciienus: Mo ypaBHEHUIO XUMHUYECKOW peakimu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEIECTBA
WM TIPOJYKTA PEAKIIMU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB HIIU
MPOJIYKTOB PEAKIIMH).

A30TcoaepKaIe OpraHnIeCcKue COeqMHEHUS.

AMHHOKHMCIOTEI Kak aM(bOTepHI)Ie OpraHn4Y€CKUC COCOAMHCHUS. dOu3nyecKkne U XHUMHYECKHE CBOMCTBA
AMHUHOKHUCIIOT (Ha npumepe FJ'II/ILII/IHa). buonorunyeckoe 3HaueHE aMUHOKHCIIOT. HCHTI/II[BI.

benku kak npuUpOAHBIE BBICOKOMOJEKYJSPHBIE COeIMHEHMs. IlepBuuHas, BTOpUYHAsA U TPETUYHAA
CTPYKTypa OeNKoB. XUMHUECKHE CBOWCTBA OEIKOB. TMIPOJIN3, ACHATYpAIHs, KaueCTBCHHbIE PEaKIUH Ha
OEJIKU.



DKCTIepUMEHTAIbHBIE METOJbl M3yUYeHHUsS BEUIECTB M WX MPEBpAIllCHUi. HAONIOIEHUE U OIHMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIlus OCJIKOB MPU HAIrPEBAHHH, IIBETHBIC PEAKIINH OCITKOB.

BbicokomosiekyasipHbIe COeJUHEHHS
OcHOBHBIE MTOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COSAMHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb  MOJIMMEpU3alluu, CpelHsis  MoJieKyJisipHas  macca.  OCHOBHBIE  METOABI  CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COG,I[I/IHCHI/Iﬁ — MOJIMMEpHU3alUA U IIOJTUKOHACHCAIIUA.

DKCIepUMEHTaIbHbIE METOJbl M3yUYEHHUsI BEIIECTB M MX MPEBPAILCHUI. O3HAKOMJIEHHE C oOpa3laMu
IIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

Me}KHpeI[MeTHBIG CBA3U.
Peanu3zanus MCXKITPCAMCTHBIX CBsA3EH IIpUu U3y4YCHUU OpraHH‘IeCKOﬁ xumun B 10 ximacce OCYHICCTBIIACTCA
4cpe3 HUCIOJIb30BAHUC KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOH?ITPIfI, TaKk H HOHﬁTHfI, SABJIAOIIUX CSL

CUCTCMHBIMH JJIsI OTACIIbHBIX IPEAMETOB €CTECCTBCHHO-HAYYHOT'O LIUKIIA.

OO0me ecTeCTBEHHO-HAYUYHbBIE TOHSATHUA. SIBJICHUE, HAy4HbIH (PakT, TUMOTE3a, 3aKOH, TEOPHs, aHAJU3,
CUHTE3, KIacCH(UKAIKS, TEPUOJUIHOCTD, HAOIIOCHUE, U3MEPEHNE, DKCIIEPUMEHT, MOICIMPOBAHUE.

dusuka: MaTepusd, SHEprusA, macca, aToM, 3JICKTPOH, MOJICKYJIA, 3Hepl"eTI/I‘leCKPIﬁ YPOBCHB, BCULICCTBO,
TCII0, 06’BéM, arperaTHoc COCTOsIHNEC BCIICCTBA, (1)I/I3I/I‘ICCKI/IG BCJIMYMHBI U CAVMHUIBI UX U3MCPCHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BemIECTB B OpraHusme, (POTOCHHTE3, OHOIOTHYECKU
aKTHBHBIC BellecTBa (OEIKH, yIIIEBOIBI, JKUPBI, PEPMEHTHI).

l'eorpacdus: MuHepaiibl, FOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOMAEMBbIE, TOILINBO, PECYPCHI.

TexHomorus: MUIICBBIC MPOAYKTEI, OCHOBBI PAIIMOHAJIBHOI'O IMMUTAHUA, MOIOIIUE CPEACTBA, JICKAPCTBCHHBLIC
U KOCMETHUYCCKUC MTpCTIapaThbl, MAaTCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTUYUCCKHUX BOJIOKOH.

11-1 kiaace

OBIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHHU

XuMu4eckuit 3meMeHT. AToM. SIpo aToma, U30TOMbI. DIEeKTpOHHAs 000JI04Ka. DHEPreTUYECKUEe YPOBHH,
OJypPOBHU. ATOMHBIE opOWTanu, S-, P-, 0- smemeHThl. OCOOEHHOCTH paCHpeAeICHUs SJIEKTPOHOB IO
OpOUTANIIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpaIUsi aTOMOB.

Ilepnonnueckuit 3akoH u llepnognyeckas cucrema xumuueckux sneMeHToB [[. M. MenneneeBa. CBs3b
nepuoanueckoro 3akoHa u llepuommueckon cucremsl xumudeckux snemeHtoB [[. M. MengeneeBa ¢
COBPEMEHHOM TEOpPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS] CBOWCTB XMMHUUYECKUX 3JIEMEHTOB
U 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB MO TPyINaM U NepuojaM. 3Ha4eHUE MEePHOIMYECKOrO
3aKOHa B Pa3BUTHH HAYKH.

CrpoeHrie BernecTBa. XHUMHYECKAsh CBS3b. BHIbI XUMHYCCKOW CBSI3U (KOBaJGHTHAs HEMOJSpHAS H
NOJISIpHAsi, HMOHHAS, METa/UIn4eckas). MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOH XUMHYECKOW CBS3H



(oOMEHHBI M JTIOHOPHO-AaKLENTOPHBIN). BomoponHas cBsi3b. BaleHTHOCTB. DIEKTPOOTPHLIATEIHHOCTS.
Crenenb okucieHus. OHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH ITOCTOSHCTBA COCTaBa BEIlEeCTBA. THIIBI
KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKOM PEIIETKH.

IlonsitTue o nucnepcHbIX cucremax. VCTHHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas J0Ji BELIECTBA B
pacTBope.

Knaccudukanus Heopranndeckux coenuHeHnidi. HoMeHkIaTypa HeOpraHMUeCKuX BeIecTB. I eHeTnueckas
CBSI3b HEOPraHWYECKUX BEUIECTB, IPUHAICKANINX K Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Kiaccuukanus XuMHUUECKUX peakluii B HEOPraHUYECKONH U OPraHMueCcKOW XUMHUU.
3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALICHMS] SHEPrUU IPU XUMHUECKHX
peaKuusx.

CKopocTh peakiuu, €€ 3aBHUCUMOCTh OT PaziIMuHBIX (GakTopoB. OOpaTtumble peakiuuu. XUMHUYECKOE
paBHOBecHe. DaKTOPHI, BIHSIOLNIME HA COCTOSSHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.

SHGKTpOHI/ITI/I‘IeCKaﬂ Jucconuanms. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. Cpez[a BOJHBIX PaCTBOPOB BCIICCTB.
Kucjasd, HeﬁTpaJIBHaﬂ, micJI04YHas.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pCaKknuuu.

DKClepUMEHTAIbHBIE METO/ABl HM3y4YeHHsl BEIIECTB M WX MPEBPAlICHU: JAEMOHCTpaunus TaOuil
«Ilepnonnueckas cucrtema xuMuueckux odnemeHtoB JI. WM. MenneneeBay, wu3yueHHe MoJeENen
KPUCTAJITMYECKUX PeETOK, HabJr0/IeHue
U ONHUCAaHHE JEMOHCTPALMOHHBIX M J1A0OPATOPHBIX OMBITOB (Pa3OKEHHUE MEPOKCHIA BOJOpOIa B
NPUCYTCTBUHM KaTaJlU3aTopa, OINpEAENEHUE CpeAbl PacTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCAIbHOIO
WHMKATOpa, PEaKklud HOHHOrO OOMEHa), MPOBEACHHE MPAKTHYECKOW paboThl «BiusiHUE pa3iUYHBIX
($akTOpOB Ha CKOPOCTh XUMHUECKON peaKkInumny.

Pacuérnpie 3amaun.

Pacuéter mmo YpaBHCHHUAM XHUMHUYCCKUX peaKLIPIfI, B TOM YHCIIC TCPMOXUMHYCCKUC paC‘-IéTLI, paC‘léTLI C
HCIIOJIB30BaHHUECM ITOHATHA «MAaCCOBas J0JIs1 BEIICCTBA».

Heopranunyeckasi Xumus
Hemeramnsl. Ilonoxenune HemeraiuioB B Ilepuonnueckoi cucreMe XuUMUYeckux a3nemeHtos /[[. .
MeHnneneeBa U OCOOCHHOCTH CTpOoeHUs aToMoB. Du3nyeckue CBOWCTBA HEMETAUIOB. AJUTIOTPOIHS

HeMeTauoB (Ha mpuMepe KUCIIopoa, cepbl, hocdopa u yriepoaa).

XUMHYECKHEe CBOWCTBA BaKHEHIIMX HeMeTawioB (rajJoreHoB, cepwl, a3oTa, (ocdopa, yriepoma u
KPEMHUsI) ¥ UX COSMHECHUI (OKCHIOB, KHCIOPOICOACPIKAIIMX KHUCIOT, BOJOPOIHBIX COCTHHEHHIA).

[IpumeHeHne BaKHEUIIMX HEMETAIUIOB U UX COCIMHEHUN.
Meramuisl. [Tonoxenune meramnoB B [lepronnueckoi cucreMe xumuueckux 3neMeHToB /. 1. Menneneena.

OCoOCHHOCTH CTPOCHHsSI JJICKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmme (u3ndeckue CBONCTBA
MeTaioB. CIlaBbl METAJUIOB. DJIEKTPOXUMHUUECKUN PsIi HAIPSDKEHUH METAILIOB.



XUMHUYUECKUE CBONCTBA BAXXHEWUIIMX METa/UIOB (HATPUM, Kajlui, KajblUi, MarHWid, aJlOMUHHUH, UHK,
XpOM, JKeJI€30, MEJIb) U UX COCTHHEHUH.

O6H_II/IC CIIOCOOBI IMOJIYUYCHHUA METAJLJIIOB. HpI/IMeHeHI/Ie METAlJIOB B 6I>ITy N TEXHHKCE.

:‘)KCHepI/IMeHTaHBHBIC MCTOJbI U3YUCHHUA BEIICCTB U UX HpCBpaH.[CHHfI: N3YUCHUEC KOJIJICKIINU «MeTamnel u
CIlJIaBBbI», 06p213HOB HCMCTAJJIOB, PCHICHUC JSKCICPUMCHTAJIBHBIX 3a/1a4y, Ha6JIIO,HeHI/Ie n OIIMCaHHuC
JACMOHCTPAINOHHBIX U J'Ia60paT0pHBIX OIIBITOB (BSaHMOHeﬁCTBHC TUAPOKCHUIa AJIFOMHUHHUA C paCTBOpaMHU
KUCJIOT U H.[GJIO‘IGI\/'I, KauCCTBCHHBIC PCAKIIMN HA KATUOHBbI MeTaJIJIOB).

Pacuérnble 3a1aun.

PacuéTsl Macchl BelecTBa Wik 00bEMa ra3oB 110 MU3BECTHOMY KOJMYECTBY BELIECTBA, MACCE WM 00BbEMY
OJJHOTO M3 Y4YaCTBYIOIIMX B PEAaKLUUH BEIIECTB, pacyérThl Macchl (00bEMA, KOJIMYECTBA BEIICCTBA)
IPOAYKTOB PEAKIIMHU, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHA U KH3HD

Poip xumum B 0OECII€YEHHMH SKOJIOTUYECKOH, DHEPreTHUECKOW M THIIEBOW OE€301MacHOCTH, pPa3BUTUHU
MeauIMHbL. [IoHATHE 0 HAyYHBIX METOJAX NO3HAHUS BEIIECTB U XMMHUYECKUX PEAKIIHM.

HpeZ[CTaBJ'IeHI/IH 00 O6H_II/IX HAaYYHbIX IPUHIOUIIAX TPOMBIIIICHHOTI'O ITOJTYYCHUS BaKHEHIIINX BCIICCTB.

YenoBek B MHpE BEIIECTB M MaTepUallOB. BaXKHEWIIME CTPOUTENIbHBIE MaTepHajbl, KOHCTPYKIMOHHbIE
MaTepuaibl, KpackH, CTEKJI0, KepaMHKa, MaTepHalibl JUIsl SIEKTPOHUKH, HAHOMAaTEepUallbl, OpraHU4eCKUe U
MHUHEpaJIbHbIE YJOOpEHUs!.

XuMusg W 300pOBbE YEIOBEKA: MpaBWJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB, IpaBuia
0€e30macHOro HUCIIOJIBL30BaHUS IIperaparoB OBITOBOM XUMHUHU
B IOBCEIHEBHOMU KU3HU.

MexnpeaMEeTHBIE CBSI3H.
Peanuzanus MexnpeaMeTHBIX CBSI3ed MpH HM3yuyeHUH oOuiedl u HeopraHmdeckod xumuu B 11 kiacce
OCYILECTBIISICTCSI Yepe3 MCIOJNb30BaHME KaK OOLIUMX €CTECTBEHHO-HAYYHBIX MOHATHHM, TaKk M MOHATHH,

ABJIAIOIINXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O NHUKJIA.

O6H_II/IC €CTCCTBCHHO-HAYYHBIC TIOHSTHUSI: Hay‘lHLIﬁ (I)aKT, THUIIOTE34, 3aKOH, TCOpHdA, aHAJIM3, CHUHTC3,
KJ'IaCCI/I(bI/IKaHI/IH, NEPUOANYIHOCTD, Ha6J'IIO)IeHI/Ie, OKCIICPUMCHT, MOACTIUPOBAHUEC, USMECPCHUC, ABJIICHUC.

®dusuKa: mMaTepus, YHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOM, PATUOAKTUBHOCTD,
MOJIEKYJIa, JHEPreTHYeCKU YypOBEHBb, BEIIECTBO, TelO0, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA,

(1)I/I3I/ILIeCKI/Ie BCJIMYMHBI U €AVMHUIBI UX U3MCPCHUS, CKOPOCTh.

buonorusa. kuerka, OpraHusM, JKOCHUCTCMA, 6H00(1)epa, MakKpo- U MHKPOIJICMCHTHI, BUTAMUHBI, oOMeH
BCIICCTB B OpraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE UCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHoorus. XuMHudecKas IMPOMBINIJICHHOCTh, METAJLIIYPrusd, IMPOU3BOACTBO CTPOUTCIBHBIX MAaTCpUajIOB,
CEIIbCKOXO03IICTBEHHOE MMponu3BOACTBO, nuuicBas IPOMBIINIJICHHOCTD, (bapMaueBTquCKaﬂ



MMPOMBIINIJICHHOCTb, HNPOU3BOJACTBO KOCMCTUYCCKUX MNPCIapaTroB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOTHUH.

MoanucaHo umdpoBoii nognuceto: FTOCYAAPCTBEHHOE
OBJIACTHOE BIOAXXETHOE QB LLEOEPA3OBATE/IbHOE
YUYPEXXAEHVE MYPMAHCKQW OBJIACTU KAOETCKMNIA
KOPIYC "CEBEPOMOPCKWI ETCKWMI KOPIyC™

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, INNLE=7710568760,
OGRN=1047797019830, STREET="E0/1bLLI0/i 3NaTOYCTUHCKWNiA Nepeynok, A.
6, ctpoeHne 1", L=r. Mocksa, C=RU, O=KasHaueiicTBo Poccun,
CN=KasHaueiictBo Poccum

MNpuunHa: YTeepxaeHo. Aupektop, LWowuH ViBaH AHaTonbeBnY
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