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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMuM Ha YPOBHE CpeaHETO 00IIero o0pazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBanun B Poccuiickoit @enepanumny,
TpeOOBaHUI K pe3yIbTaTaM OCBOCHHS (PeliepaIbHOM 00pa30BaTEIBbHON POTPaMMBbI CPETHETO
obmiero oopazoBanus (DOIT COO), nmpencraBieHHbIX B DeepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cTangapte COO, ¢ yuérom KoHuenun npemnogaBanus yaeOHOTO IpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX Opranu3anusx Poccuiickoit @enepanny, peaau3yromux
OCHOBHBIE 00pa30BaTesIbHbIEC TPOTPAMMBI, U OCHOBHBIX MOJOXKEeHUN «CTpaTerun pa3BUTHS
BocniuTanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 roga» (Pacnopsikenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MTOJIXOI0B K Pa3pabOTKe MPOrpaMMBbI TI0 XUMHH, K OTIPEIEIIEHUIO 00IIei
CTpaTeruy 0Oy4eHUsI, BOCTIUTAHUS U PA3BUTHS OOYJAIOLINXCS CPEICTBAMH YUEeOHOTO TpeMeTa
«Xumus» s 10-11 xinaccoB Ha 0a30BOM YPOBHE COCTABHIIM KOHIENTYaJIbHbIE MTOJI0XKEHHS
OI'OC COO o B3anMO00OYCIOBICHHOCTH 1IeJIeH, coAepKaHusl, pe3yIbTaTOB 00ydeHus 1
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pazoBaHue, MOTy4aeMoe BhIITYCKHUKaMU 00111e00pa30BaTenbHOM
OpraHu3aIiH, SBISIETCS HEOTHEMIIEMOH YacThIO0 UX 00pa3oBaHHOCTH. OHO CITYXKHT
3aBEpIIAIOIINM ITAIIOM PEATU3AIMH Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, IPHUCYIINX 1IETOCTHOW CHCTEME XUMHUYECKOTO 00pa30oBaHus. DTH IEHHOCTH
KacaroTcsl MO3HAHMsI 3aKOHOB ITPUPOJIbl, POPMHUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYpBhI
YeJI0BEKa, a TAK)KE SKOJIOTMYECKH 0O0CHOBAHHOTO OTHOLIEHHUS K CBOEMY 3[I0POBbIO U
IPUPOJHOM cpesie. PeanmnzyeTcst xumuueckoe oOpa3oBaHue 00y4yaroUXCs HA YPOBHE CPEAHEr0
0011ero 00pa3oBaHUs CPEACTBAMHU YUEOHOTO IIPeIMETa « XUMHUS», COICPKAHNUE U TIOCTPOCHUE
KOTOPOTI'O OIpeIesIeHbl B IPOrpaMMe 110 XMMHHU € YYETOM ClIEHU(PHUKN HAYKU XUMUH, €€
3HAa4YeHHUs B IIO3HAHUM IIPUPOJIbl U B MAaTEpUAIHON KHU3HU OOIIECTBA, a TAKXKe C YUETOM OOIIMX
1eJied ¥ MPUHLUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJTHET0 00LIEro
obOpasoBanus B Poccuiickoii deaepanum.

XUMUS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coO0YyI0 pOJib B COBPEMEHHOM
LUBWIIM3ALIUY, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHOM KyabTypbl. OHa BHOCUT CBOM BKJIaJ B
(opMupoBaHKE PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHHS, B CO3/JaHHE 1IEI0OCTHOIO IPECTaBICHUS
00 OKpyXarolleM MUpE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, KOTOpoe GOPMUPYETCs B XUMUU
Ha OCHOBE IIOHUMAaHHUs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3aMMOAEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOH YacCThI0 MUPOBOM KyJbTYphl, HEOOXOJUMBIM YCIIOBHEM YCIIEIIHOTO TPYAa U
AKHU3HHU KOKI0TO wieHa obmectBa. CoBpeMeHHast XUMUs KaKk HayKa co3uJaTebHas, Kak HayKa
BBICOKUX TE€XHOJIOTHI HallpaBJieHa Ha pelleHHe T00aIbHBIX MPO0JIeM YCTOHYUBOTO pPa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOMH, MUIIEBOM, KOJIOTHUYECKOI 0€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cooTBeTcTBHU ¢ 0OIIMMY IENSIMU U IPUHIIMIIAMHU CPEIHEro 00I1ero oopa3oBaHus
conepxanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIi YpOBEHb U3YUEHUS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00yUaromuXxcs, HE00X0AUMYIO UM JUIS
BBIPaOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIICIIHOTO BKIIOUEHHS B )KHU3Hb COLIMYMa,
POJOJDKEHHU 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocTaBisiroIMH IpeaMeTa « XUMUsD SBISIOTCS 0a30BbIe Kypchl — «OpraHnndeckas
xumus» U «O0IIast 1 HEOpraHMYecKasi XUMHUSD, OCHOBHBIM KOMIIOHCHTOM COJICPKaHHUS KOTOPBIX
SBIISIFOTCS] OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUH 110 HEOPTAaHUYECKOH XUMHH (C BKIIOYCHUEM
3HaHUH U3 00IIeH XUMHUN) U OPTaHNYECKOr XuMuu. POopMUpOBaHHIE JAHHOW CUCTEMbI 3HAHUH
MIPU U3YYCHHUH MpeIMeTa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHHS BCET0 MHOT0O00pa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa coaepxkanus KypcoB — «Opranmueckas XuMus» 1 «O01as 1 HeopraHndecKas
XUMHEs» CHOPMHUPOBAHA B MPOTrPAMME 10 XUMHUHM Ha OCHOBE CUCTEMHOTO TI0JIX0/1a K U3YUCHHUIO
y4e0HOTO MaTepualia U 00yCIOBIIEHA UCTOPHUECKA 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha
OTIPeIeTIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpraHUu4eCKON XUMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCUUYECKOU TEOPUH CTPOCHUSI OPTaHUYECKUX COCTUHEHUMH, a
TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEICTABIICHUN O CTPOCHUU BEIIIECTB.
Ceenenns 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIIIEBOJOPOJIOB JI0
CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX COSIMHEHHUH. B Kypce opranndeckoil XuMuu moTyq4aroT
paszBuTHe c(hOPMUPOBAHHBIEC HA YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUsI IEpBOHAYATHHBIC
MPEACTABICHUS O XUMUYECKOU CBSI3HU, KIAaCCU(UKAITMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[To HOBBIM yTJIOM 3peHUS B peaMeTe «XUMUs» 0a30BOTO YPOBHS pacCMaTPUBAETCS
M3Yy4YEHHBIN HA YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs TEOPETUIECCKUN MaTEepHal U
(akTosornuecKrue CBEJCHMS O BEIIECTBAX U XUMUUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0m1ast 1 HeopraH1uyeckas XUMHUs» 00y4aroluMCs IPEeI0CTABISIETCS BO3MOKHOCTh OCO3HATh
3HaYEHHUE MEePUOINYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTUYECKUX MO3UIIHA,
IIy0’Ke MOHITh UICTOPUIECKOE M3MEHEHHE (PYHKITMI 3TOTO 3aKOHA — OT 0000IIaronen 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucreMa 3HaHUM O BaXKHEHMILIMX BELIECTBAX, X COCTaBE, CTPOEHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XUMUUYECKHUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS
nonoJiHAercs B Kypcax 10 u 11 kimaccoB anemMeHTamMu coiep>KaHusi, UMEOLIUMU
KYJIbTYPOJOTHYECKHI U MPUKIATHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3U XUMHH C IPyrUMHU HayKaMH, PaCKpbIBAIOT €€ POJIb B IO3HABATEIBHON U
MPAKTUYECKON JESITEeIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MTPOLIECCY
TBOpUYECTBa B 00J1aCTU TEOPUU M MPAKTUUECKUX MPUTOKEHUN XUMUU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX NMPoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICITUBATh HHPOPMAIUIO U IPUMEHSTH €€ [Tl MOTIOJTHEHUS 3HAHUH, peIleHus
MHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTAIbHBIX UCCIIEIOBATENbCKUX 3a/1a4. B enom conepxanue
y4eOHOro npeaMera «XUMHUsD TaHHOTO YPOBHSI M3Y4€HHUs OPUEHTUPOBAHO HA (popMHpOBaHHE Y
oOyyaronxcss MUPOBO33PEHUECKON OCHOBBI [T MOHUMaHUs punocodckux uaei, Takux Kak:
MaTepHUaaTbHOE eJMHCTBO HEOPTAaHUYECKOTO M OPTaHNYECKOTO MUPa, 00YCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, [T03HABAEMOCTb IPUPOIHBIX SBJICHHUM IMyTEM SKCIIEPUMEHTA
U pelleHus: MPOTUBOPEUUN MEX Ty HOBBIMU (haKTaMH M TEOPETHUECKUMH MPEANIOCHIIKAMH,
OCO3HAHHWE POJIM XUMHH B PEIICHUN YKOJIOTUYECKUX MPOOIIeM, a TaKxke MpooieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX TEXHOJIOTMH U MaTepUAJIOB.

B nnane perienust 3a1a4 BOCIIUTaHUS, PA3BUTHS U COLUATM3AIMN 00YJaIOIINXCSI
MPUHATHIE TPOrPAMMOMN 110 XUMHUH MOJIXO]IbI K OTPEACIIEHUIO COIEPKAHUS U TOCTPOEHUS
mpeaMeTa IpeycMaTpUBaroT (OPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUMA, HMEIOITNX
0a30Bo€ 3HAYCHUE JUISl PA3NINYHBIX BUJIOB JIEATEIHHOCTHU: PELIESHHs MpoOeM, MONCKa, aHaTu3a U



00paboTku HPOPMAIUH, HEOOXOIUMBIX JJIsi TPHOOPETEHHUS OIBITA MPAKTUICCKON U
HCCIIEI0BATEIIbCKOM I€ATEIbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TO3HAHUU XHUMUHU.

B nmpakTtuke npemnogaBaHus XMMUH, Kak Ha YpPOBHE OCHOBHOTO OOIIeT0 00pa3oBaHus, TaK
Y Ha YPOBHE CpeIHEero o0miero o0pa3oBaHus, IPU OMPEACIICHUHN COICPKATESILHOMI
XapaKTEPUCTHUKH 1EJICH U3YUYeHUsI TIPeIMETa HaIllpaBjICHUEM MTEPBOCTEIICHHON 3HAYMMOCTH
TPAJAUIIMOHHO TIpU3HAETCS POPMHUPOBAHUE OCHOB XMMUYECKOW HAYKH Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM JIEATEILHOCTH YEJI0OBEKA U KaK OJHOTO U3
KOMITIOHEHTOB MUPOBO KylIbTYpbl. C METOINYECKON TOUKH 3pEHUS TAaKOM MOAXO0 K
OTIPEICTICHUIO LIeJIeH U3YUYECHUsI TIPEIMETa SBJISICTCS BIIOJTHE OMPaBIAHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUsI TJIaBHBIMU IEISIMU U3YUCHUsI TIpeiMeTa « XUMUsD» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK BayKHEUIIEH COCTABJISIFOIIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEXKAT KIIFOUEBBIC TIOHSITHUS,
(dbyHIaMEeHTaIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE U
MMOHUMAaHHE CYIIHOCTH JOCTYITHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHUPOBAHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOaX MMO3HAHUSI BEIIECTB U
XUMUYECKUX PEAKIUi, HEOOXOAUMBIX JJIs MPUOOPETEHNST YMEHUN OPHUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B MPUPO/IC, B TPAKTUUECKON 1
MOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUU U CLIOCOOOB ACSITEIHLHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
00BSICHECHMEM XUMHYECKOTO IKCIIEPUMEHTA, COOJIOJICHUEM TTPaBUIl OE30TIaCHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, coaeprarenpHas XapaKTepUCTUKa LENel U 3a7a4 U3y4eHHUs IpeIMeTa B
IIporpaMMe o XUMHH YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU ITPUOPUTETAMHU
B cUCTeMe cpeaHero oomiero oopazoBanusi. CeroAHs B MpenoiaBaHuy XUMUU B O0JIbILIEH
CTETEeHH OTAAETCS MPEANOYTEeHIE MPAKTUYECKOW KOMIIOHEHTE COoJIep:KaHus 0OyueHus,
OpPUEHTUPOBAHHOW Ha MOJTOTOBKY BBIITYCKHHKA 00I11€00pa30BaTeIbHON OpraHu3aIii,
BIIQJICIOIET0 HE HAOOPOM 3HaHUH, a PYHKIIMOHATEHON TPAMOTHOCTbIO, TO €CTh CIIOCOOaMH U
YMEHUSIMU AKTUBHOT'O MOJIYYEHUS 3HAHUI U IPUMEHEHHUSI UX B PEAIbHOM KU3HU JJIs1 PEILICHUS
MPaKTUYECKUX 3a]a4.

B cBsi3u ¢ 3TUM 11pu U3ydeHUH npeaMera «XuMus» JOMUHUPYIOLIEE 3HAUYCHUE
MPHOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanranusi 00yJaroluxcs K YCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(hopMHUpOBaHKE UHTEIIEKTYaTbHO PA3BUTOMN IMYHOCTH, TOTOBOM K caMO0Opa30BaHHUIo,
COTPYIHUUYECTBY, CAMOCTOSTEIbHOMY MPUHITHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

(dhopMHpoBaHKE Y 00YJAIOIINXCS KITFOUYEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHITUH),
MMEIOIIUX YHUBEPCATbHOE 3HAYEHHE JUTsl PA3TIMYHBIX BUJOB JIESATEIBHOCTH: PEIICHUS IPOOIIeM,
MOUCKA, aHaTN3a U 00paboTKN HHPOpPMAIUU, HEOOXOAUMBIX I TPUOOPETEHUS OTIbITa
JESATENBHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B IO3HAHWU XUMUH, a TAKKE JJIs1 OIIEHKHU C
MO3UIUI KOJIOTHYECKOM OE30MMacCHOCTH XapaKTepa BIHSHUS BEIECTB M XUMUYECKHIX MIPOIIECCOB
Ha OpraHu3M YeJIOBEKa U MPUPOJIHYIO CPENY;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, HHTENIEKTYalIbHBIX U TBOPUYECKHX CIIOCOOHOCTEMH
oOyJaronuxcs: crnocoOHOCTH CaMOCTOSTENILHO MPUOOPETaTh HOBBIC 3HAHUS [0 XUMHUH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE



TEXHOJIOTUH IS IOUCKA U aHAIK3a y4eOHOW U HaAyYHO-TIOMYJIIPHON MH(DOPMAITUH XUMUYECKOTO
COJICpKAHHUS;

(opMupoBaHHE U pa3BUTHE Y 00YJAIOMINUXCS ACCOLUATHBHOTO M JIOTHYECKOTO MBILIUICHHS,
HaO0JII0IATEILHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO HEOOXO0TUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE y 00yJaromuxcsl yoekIEHHOCTH B TYMaHUCTUYECKOW HAIIPABJIEHHOCTH
XHMUH, €€ BXKHOH POJIH B PEUICHUH TI00ATBHBIX TPOOJIEM pallMOHAIEHOTO
MMpHUPOAOIIOJIB30BaHMs, ITIOTIOJTHCHUA SHEPICTUUCCKUX PECYPCOB U COXPAHCHUA IPUPOJIHOTO
paBHOBECHS, 0CO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY
3J0POBBIO, 4 TAKIKEC HpI/I06p€T€HI/I$[ OIIBITA MCIIOJIBb30BAHUA TTOJTYYCHHBIX 3HaHUHU AT TPpUHATUA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B y4ue6HOM miane cpegnero oOiero oopazoBaHus npeaMeT «Xumus» 6a30BOTO yPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOm1ee 9rcIo 9acoB, OTBEIEHHBIX IS H3yYeHUSI XUMUH, HAa 0230BOM YPOBHE CPETHETO
obuiero o6pazoBanus, cocrapiuseT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamet opranudyeckoi XUMHH: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B TIOJIYUCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus ctpoeHus opraHnueckux coequnennit A. M. bytieposa,
e€ ocHOBHBIE MOJIOkKeHUsA. CTPpYKTypHBIE (HOPMYIIbI OPraHNYeCKUX BeliecTB. [ 'omoorus,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o KaccupuKauu OpraHMveckux BemecTs. Homenknarypa
OpPraHUYECKUX COCIMHEHUM (CHCcTeMaTH4ecKas) M TPUBHAJIbHBIC HA3BaHUS BAKHEHIITUX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIC METO/IbI M3YyUEHHUS BEIIECTB U X MIPEBPAIICHUI: 03HAKOMJICHHUE C
o0OpasmamMu OpraHMYeCKUX BEIIECTB U MaTepHallaMid Ha UX OCHOBE, MOJICIIMPOBAHNE MOJICKYJT
OpPraHWYECKUX BEIIECTB, HAOIIOACHNE U OTIMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB TIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTIMBaHKUE W TOPEHHE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MPOCTEHIINe
MIPE/ICTAaBUTENHN aJIKAHOB: (U3NYECKUE U XUMUYECKHUE CBOMCTBA (peaKuy 3aMeIIeHUs U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUN PAll. DTUJIEH U IPOMUIIEH — MIPOCTEHIIINE
MIPE/ICTAaBUTENHN aJIKEHOB: (PU3NYECKHE U XMMUYECKHE CBOICTBA (peaK[ui T'HprupOBaHus,
raJIOr€HUPOBAHUS, TUIPATALlUN, OKHCIECHUS U MOJIMMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MetunOyraaueH-1,3: cTpoeHne, BAKHEHUIIINE XUMUYCCKUE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJKUHBI: COCTaB U 0COOEHHOCTHU CTPOCHHUS, TOMOJIOTHUECKUHN psifl. ALIETUIICH —
MIPOCTENIINI MTPEeICTaBUTENb aJIKHHOB: COCTaB, CTPOCHUE, (U3UYECKUE U XMMHUYECKHE CBONCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTYyISHHUE U IPUMEHEHHE.

Apensbl. benzoun: cocTaB, cTpoeHue, GU3ndeckue 1 XUMUYECKUE CBOICTBA (peaKkiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MIOJIydeHUE U IPUMEHEHHE. 10/1yo: cocmas, cmpoeHue,
QusuuecKkue u xumuyecKue ceoUCM8a (peaKyuu 2an02eHUpPOSanUs U HUMpO8anus), NoyyeHue u
npumenenue. TOKCUUHOCTh apeHOB. ['eHeTHuecKas CBsI3b MEXKY YrieBOJOPOAAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM KJlaccaMm.

[IpupoaHbIle HCTOYHUKH YTIAeBOA0PO0B. [IprpoaHbIii ra3 u momyTHbIE HE(PTAHBIE Ta3kl.
Hedts u e€ npoucxoxaenne. CriocoObl nepepadoTku HeTH: MeperoHKa, KpeKHHT
(TepMuYecKkuil, KaTamuTHYeCKuii), muponus. [IpoaykTsl nepepadboTku HedTH, UX TPUMEHEHHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHBIE METO/IbI U3YyUEHUS BEIIECTB U UX MPEBPAILICHUI: 03HAKOMIIEHHUE C
oOpa3iiaMu IacTMacc, KayayKoB U pe3uHbl, KoJuekinu «HedTs» u «YToib», MoAenHpoBaHHEe
MOJIEKYJ YTIIEBOJAOPOIOB U TaIOT€HOTPOU3BOIHBIX, IPOBEJCHIE IPAKTUYECKON pabOTHI:
MOJIYy4YeHHUE ITUIICHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Brrurcnenus o ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA MIIM MPOJIYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHbIE OTHOATOMHBIE COHPTHI. METaHOI U 3TAaHOJ: CTPOCHHE, PU3UIECKUE U
XHUMHYECKHE CBOUCTBA (PEAKIIUU C AKTHBHBIMU METAJUTAMH, TAJIOTEHOBOIOPOIaMH, TOPECHHUE),
npuMeHeHne. BoiopotHbie CBsI3M MEX/Ty MOJIEKyJIaMH cripToB. JleiicTBre MeTaHoJIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOT0aTOMHBIC CITUPTHI. DTHIICHTIIUKOJb U TIIUIEPHUH: CTPOCHUE, PU3NICCKHE U
XAMUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE CO MIETOYHBIMI METAJIAMHU, KaUeCTBEHHAsI PEaKIns Ha
MHOTOATOMHbIE criupThl). [leiicTBue Ha opranu3m uenoseka. [I[pumeHenue riuuuepuHa u
ATHIICHTJTUKOJISL.

@deHoII: CTPOCHNE MOJIEKYITBI, (PU3NYECKHE U XUMUUECKHE CBOMCTBA. TOKCHYHOCTD
¢denouna. Ilpumenenue genona.

Anbaerunbl U kemorvl. QopMabIIeru, aleTaabIeTH I CTPOCHUE, PU3NIECKHUE U
XHUMHYECKHE CBOUCTBA (PEaKIIUU OKHCIICHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIC PEaKIINN),
MOJTydeHUE ¥ IPUMEHEHUE.

OHOOCHOBHEIE TIpeIENIbHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHAS M YKCYCHAs! KUCIIOTHI:
CTpoeHHue, (pU3MUecKie 1 XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS KJTacca KUCIIOT, PEaKIIHsI
sTepuduKalnnm), NoaydyeHne u npumMeHenne. CteapuHoBas U OJIEMHOBAs KMCIOTHI KaK
MIPEICTAaBUTENH BBICIIMX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIIN3 CIOKHBIX 3(PUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBojpl: cocTas, KjaccupHUKaIus yriieBoJoB (MOHO-, IU- U MOJIUcaxapuabl). [ moko3a —
MIPOCTENIINI MOHOCAaXapua: 0COOEHHOCTH CTPOSHHS MOJIEKYJIbl, (PU3HUECKHUE U XUMUYECKUE
cBolcTBa (B3aumoieicTBue ¢ rugpokcuaom meau(ll), okucienrne aMMuaqHbpIM PaCTBOPOM
okcuna cepedpa(l), BoccranoBieHue, OpoKEHHE TIFOKO3BI ), HAX0XKJICHUE B IPUPOIE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nenironosa kak npupoubie noaumepsl. CTpoeHne KpaxMaia U LeJUTI0NIO3bI.
du3nyecKkue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHs C HOJIOM).

DKcrepuMEHTAIbHBIE METOIbI M3y4YEHHS BEIIECTB U UX MPEBPALICHHI: IPOBEICHUE,
HaOII0/ICHNE U OMTUCaHKE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbIE
peaKIMK 0THOATOMHBIX CIIUPTOB (OKUCIeHUE TaHoa okcuaoMm Meau( 1)), MEHOroaToMHBIX
CUpTOB (B3aUMOJIcHicTBHE IHIleprHa ¢ TuApokcuaoM meau(ll)), anpaeruaoB (OKucieHne
aMMMa4YHBIM pacTBOpoM okcuaa cepedpa(l) u runpokcuaom meau(ll), B3aumoeiicteue
KpaxMmaja ¢ U0J0M), POBeIeHNE PAKTHUUECKOM pabOThI: CBOMCTBA pacTBOPa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Brrurcnenus o ypaBHEHHIO XUMHUECKOHN peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MM MPOAYKTa PEaKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A30Tcoeprkalye OpraHn4ecKue CoenHEHMs.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyecKkre coequHeHus. Guznueckue u
XMMHYECKHE CBOMCTBA aMHMHOKUCIIOT (Ha MpUMepe TIuIHa). bruonornyeckoe 3HaueHUE
aMHUHOKHUCIIOT. [lenTuapl.



benku kak npupoHbIe BHICOKOMOJIEKYIIIpHBIE coeinHeHus. [lepBuuHnas, BTopu4Has u
TPETUYHAs CTPYKTypa OeNKOB. XMMHUYECKHE CBOMCTBA OEIKOB: TUAPOIIH3, ICHATYpAIIHS,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcrepuMEeHTabHbIE METO/IbI U3YYEHHsSI BEIIECTB U MX MPEBPALICHU: HAOIIOICHHE U
OTHMCaHKE JEeMOHCTPAIIMOHHBIX OIBITOB: IeHATypallys OSJIKOB U HarpEeBaHUH, I[BETHbIC
peakiuu OEIKOB.

BricokomoiieKkyJisipHbIe COeIMHEHN S

OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTEIIEHb MTOJIMMEPHU3aLIUH, CPEIHAS MOJIEKYIsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUsl U MOJUKOHICHCALINSL.

DKcrepuMEeHTaIbHBIE METOAbl U3yUEHUS BELIECTB U UX MPEBPALLEHUIT: 03HAKOMIIEHHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMeTHbBIX CBA3€H pU U3ydeHUH opranndeckoil xumuu B 10 kacce
OCYILIECTBJISIETCS Uepe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYyYHBIX MOHATUH, TaK U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO011ue ecTecTBEHHO-HAY4HbIE TIOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, rUMoTe3a, 3aKoH,
TEOpHUsl, aHAJINU3, CUHTE3, KiIaccuuKalus, nepruoJU4IHOCTh, HAOII0IeHNE, U3MEPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®du3znka: MaTepusi, SHEPTuUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTe€TUYECKUIN YPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BETMYNHBI U €UHUIIBI
WX U3MEpPEHUS.

buonorus: knerka, opranusm, ouochepa, oOMeH BemecTB B opranu3mMe, (GOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: nuuieBbie MPOIYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHU I, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MPenapaThbl, MATEPUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOITPAMMBLI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIporpaMM cpenHero oomiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero o0pa3oBaHus ABJISETCS CUCTEMHO-AEITEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUMCKOW TPAKTAHCKOW HJICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAaMOOIIPEIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIUMM LEJIOCTHOW CHCTEME XUMHUYECKOTO
o0pazoBaHus;

HaJIM4YME MPaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOH M BOCHMTATEIBHOW JEATENBHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMM M HJeaJaMH POCCUICKOro
IPaXJaHCKOro oOlIecTBa, NPUHATHIMH B OOILIECTBE HOPMaMU U IpPaBUJIaMU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOIO CTAHOBIICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M IPAKTHUUYECKOW JESTeNbHOCTH OOy4aroluxcs [0 pean3aluu
IIPUHATHIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA .

0CO3HaHMsI 00YYaIOUIMMHCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

MIPEJICTABICHUS] O COLMAIbHBIX HOPMAax M IPAaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTH MPU CO3JIaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U NM03HABaTEIbHbIX 3371a4, BHIIOJHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHKY U apryMEHThI APYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XUMUHY;



YBaKEHHsI K IPOIECCYy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAayKH €CTh Pe3yJbTaT JIUTEIbHBIX HAOIIOACHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPYAa YUEHBIX U PAKTUKOB;

WHTEpeca M TIO3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH M TIOCIEIYIOIIEM aHalIHu3e
nHGOPMAIINU O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHONW XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEICHHS,

CIOCOOHOCTH OILIGHUBATh CHUTYallMH, CBS3aHHbIE C XWMUYECKUMHU SIBICHUSAMHU, U
IPUHAMATh OCO3HAHHBIC PELICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OIIGHMBATh CBOE TIOBEJCHWE M TIOCTYNKHA CBOWX TOBApPHUINEH C TO3HIUIH
HPaBCTBEHHBIX U TIPABOBBIX HOPM M OCO3HAHHE TIOCIEICTBUN ITUX MTOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M 0Oe30macHoro obpasza JKHU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY U IICHXUIECKOMY 3I0POBBIO;

COOJIO/IEHUsT TPaBWJI OE30IMacCHOTO OOpaIleHus C BEIIECTBAMH B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJOBOH EATEIHHOCTH,

MOHUMaHUS [EHHOCTH TPaBWI WHAWBHIYAILHOTO W KOJUIGKTUBHOTO 0O€30MacHOTO
MIOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTFOJICH;

OCO3HAHHUS TOCJIEJACTBUI M HENPUATUS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS alKOTOJIA,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIIEI0BATEIbCKON JIeATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pELICHUH NPAKTHUECKUX 3aJa4 COLHUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lnyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYY, JIOAAM TPYyJa U pe3ysbTaTaM TPYAOBOMH JAeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUAYAIbHOW TpPAaeKTOpUU OOpa30BaHUS,
Oynayuieit mpodeccuu U peanu3aui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MTOHMMAaHU TJ100aJbHOTO XapaKTepa HKOJIOTHYECKUX MPOoOeM, BIUSHUS 3KOHOMUYECKUX
MIPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CpeJibl;

0CO3HaHMS HEOOXOIMMOCTH MCHOJIb30BAHUS TOCTHIKEHUN XUMMHU JJIsl PeLLIEHHs BOTIPOCOB
panMoHaIBFHOTO IPUPOJAONOIB30BAHNUS;

aKTUBHOTO HENpPUATUS NEMCTBUH, MPUHOCALIMX BpEa OKpYXKaroled MpUpoIHOU cpene,
YMEHHUS MPOTHO3UPOBATh HEOIAroNPHUSATHBIE YKOJOTHYECKUE TMOCIEACTBUSA MPEeINPUHUMAEMBIX
JNEUCTBUN U NPENOTBPAILATh UX;

HAJINYMS PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHYECKOH KyJIbTYpbI, OIbBITa
NEATeNbHOCTH  SKOJIOTUYECKOH  HAalpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
M03HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAIbHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOATH HICOJIOTHH XeMO(poOHH;



7) IEeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLUIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MTPaKTUKU;

MOHMMAaHUS CHeuu(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
palMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHUpE KaK O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHM JJIsi COBPEMEHHOW LMBMIIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIIEHUH ITI00abHBIX IPO0JieM YCTONYHMBOIO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEAULIMHBI,
o0ecreyeHny yCJIOBUM YCHEIIHOTO TPyla U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjeHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONH TPAMOTHOCTH: TOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a M OOBACHEHUS SIBICHUHM OKPYXAIOUIEro MUpa W MPOUCXOAAIIUMX B HEM H3MEHEHH,
YMEHHUS JiefaTh 000CHOBAaHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U UMEIOIINXCS JaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIyYCHUIO HOBBIX 3HAHMM 10 XHMHH B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU;

HHTEpeca K OCOOEHHOCTSAM TpylJa B pa3iuuyHbIX chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XUMHUsS» Ha YPOBHE
cpenHero oOmiero o0pa3oBaHus BKIIFOYAKOT:

3HauuMble a7 (OPMHUPOBAHHS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCIUIUIMHAPHBIC
(MexTmpeMeTHbIE) OOIIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienupuKy METOJIOB MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHeprus, sBJCHHUE, MPOIECC, CUCTeMa, HAy4HbIH (aKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIE y4eOHble  JIeHCTBUS (mo3HaBaTebHEIE, KOMMYHUKAaTHBHBIE,
perynaTuBHbIe), obecreynBaroniue QGopMuUpoBaHHE (QYHKIHOHATHHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CHOCOOHOCTh ~ OOYYAlOIIMXCS  WCIOJNB30BaTh  OCBOEHHBIE  MEXIMCUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YyueOHBbIC ICHCTBHS B IO3HABATENBHOU U
COIIMAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMHU YUEOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMHU 1eHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:



CaMOCTOATENIBHO (OPMYIUPOBAaTh M AaKTYaJIM3UPOBAaTh MpoOIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeNeNATh LN ACATENbHOCTH, 33/JaBas MapaMeTpbl M KPUTEPHUH HX JTOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MOCTABICHHBIMU 11EJISIMHU;

WCIOJb30BaTh NPH OCBOCHHHM 3HAHWHA NPUEMBI JOTHYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHNE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KJIACCH(PHUKALINN BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBIIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKHE pACCYKIeHHs (MHIYKTUBHBIE, JICIyKTUBHBIC, TI0 AaHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHUAX, (OPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOUYCHHS;

MPUMEHSATH B TpOIecce MO3HAHMS, UCIOJIb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIENH, TIPE0OpPa30BBIBATH MOJICITLHBIE TIPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJT) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XHMHUYECKOW peakIuu — TP pPEHICHHH YYeOHBIX
MO3HABATEIBHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIE MOJCIHHBIC MPEICTABICHUS
IUTSL BBISIBIICHHS XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE eHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB M XUMUYECKUX PEAKIIHIA;

dopMynMpoBaTh LENM W 337a4d  HCCIEAOBAHUS, WCIIOJIB30BATh IIOCTABICHHBIE |
CaMOCTOSITEIEHO C(OPMYJIHPOBAHHBIC BOIIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1715t pOPMHUPOBAHUS THITOTE3bI IO IIPOBEPKE MPABMILHOCTH BBICKa3bIBAEMbIX CYXKICHHIA;

BJIAJECTh HABBIKAMHM CAaMOCTOSITEIBHOTO IUIAHHPOBAHHMS W TPOBEICHUS YUECHHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIONATh 332 XOJOM IPOIecca, CaMOCTOSTEIBHO
NPOTHO3MPOBATh €ro pe3ynbTar, (GopMyIHpoBaTh OOOOMICHHWS W BBIBOJBI OTHOCHUTEIHHO
JTOCTOBEPHOCTH PE3yJIbTATOB MCCIECJOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAETaHHON
pabore;

IpUOOpEeTaTh OMBIT YYEHUYECKOW HCCIENOBATENLCKOW W TPOEKTHOH AEATEIHHOCTH,
HPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIIFHOMY IOHCKY METOJIOB PEIICHHS
MPaKTHYECKUX 3371a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHMUSL.

3) pabora ¢ undgopmanmeii:

OPHEHTHPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX HH(popManuu (HAy4HO-TIOMYJISIpHAS
JUTEpaTypa XMMHYECKOTO COJEpXKaHWs, CHOpaBOYHble MocoOus, pecypcsl MHTepHeTa),
aHATM3UPOBATh WHQPOPMAIMIO PA3JIMYHBIX BHUIAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OLIEHMBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTB;

(dbopMynHupoBaTh 3aMpockl U NPUMEHATh pPA3IUYHBIE METOJbl NPU IMOUCKE U OTOOpe
uHpopManny, He0OXOAUMOI [UIs BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEeIEHHOTO TUIIA;

pUOOpeTaTh OMBIT MCIOJB30BaHHUsS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (POpPMY MpeacTaBieHUss HHPOpMaLUU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJBb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa INpU paboTe € XUMUYECKOH
uHpopManuel: NPUMEHATh MeXNpeAMETHble ((U3nYecKue M MaTeMaTHYeCKHe) 3HAKU H
CHUMBOJIBI, POPMYJIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OBiaieHNe YHUBEPCATbHBIMIH KOMMYHUKATHBHBIMH 1€ CTBUAMU:



3aJaBaTh BOIPOCHI 1O CYIIECTBY 00CYXIaeMOM TEMbI B X0JI€ AUAJIOTa W/WIN JAUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTO TMpoekTa ¥ (OPMYIHPOBATH BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHBIX
WCCIICIOBAaHUI ITyTEM COTJIACOBAHUS MO3UIIMIA B X0/1€ OOCYKICHHI 1 0OMEHA MHEHUSIMH.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATENIbHYIO JIEATEIBHOCTD,
ompezenss €€ LeNd W 3aJa4yd, KOHTPOJIMPOBATh M MO Mepe HEOOXOJIUMOCTH KOPPEKTHPOBATh
IpeaaraéMblii aaropuT™ ACUCTBUM NPHU BBITOJHEHUH YYE€OHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIOCOO UX PEIICHUs C YyYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JESATeIbHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIJISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XUMHUHU B TO3HAHUU SIBICHUM TpHUpOnbl, B (HOPMUPOBAHUU
MBIILJICHUSI U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOMN st
pelIeHHs MPaKTHYEeCKUX 3aJad M DSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsE 000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENIHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiéHHasi), MOJb, MOJIApHAs Macca, MOJSPHBIH O00BEM, YIIEpOIHBIH  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, pauKal, H30MEpHUs, U30MEpbl, TOMOJOTHYECKUN pPsiA, TOMOJIOTH,
YIIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYeCKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIeXKAlllue B OCHOBE MOHHUMAHHSI
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKUX SIBIIEHUH, (DaKTOJIOTHUECKHUE CBEIEHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOILME MOHITHS IIPU ONMCAHUN COCTaBa, CTPOCHHUS U
MpeBpaIIeHUN OpraHUYeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOH) (OPMYN OPTaHUYECKUX BEIIECTB
U YpaBHEHUW XMMHMUYECKUX PEAKUUN, U3rOTABIMBATH MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 MX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIACCy/Tpynine COeAnHEHHH
(YrneBoopoabl, KUCIOpOJ W  A30TCOJEpXKAIUE  COCIAMHEHHS, BBICOKOMOJIEKYISPHbIC
COCIMHEHUS), JaBaTh UM Ha3BaHMA MO cuctemarndyeckoil Homenkiarype (IUPAC), a taxke
MPUBOANTH TPHBHAJIBHBIC HA3BaHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIUJICH,
alleTWICH, STHJICHIIHMKOJb, TIHLUEPUH, (EHOJN, (GOopManbAeru, areTalbIeru], MypaBbHUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTa, TJIIOK03a, (PpYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

Cc(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHIBI XUMHUYECKOW CBS3M B OPraHHMYECKHX
COeIMHEHUX (OJIMHAPHbBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHUSI NMPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS 3aBUCMMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPaHEHHS MaCChl BEIIECTB;

COPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (HUIMUECKUE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(meTtaH, 9TaH, OTWIEH, NPONWIEH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH301,
METaHOJI, dTaHOJ, STHJICHTIIUKOIb, TJINIEPUH, (EHOJ, aleTalbJIeTHl1, MypaBbUHAs U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, [eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCeHETUYECKYIO CBSI3b MEXKAY HUMH YPaBHEHUSMH COOTBETCTBYIONIMX XHMHYECKUX PEAKIUN C
UCIOJIb30BAHUEM CTPYKTYPHBIX (GOpPMYII;

C(OPMHUPOBAHHOCTb YMEHMSI XapaKTEpU30BaTb HCTOYHHUKH YIJIEBOAOPOJHOIO ChIPbS
(HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH W MPAKTHUUECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

C(OPMHPOBAHHOCTh YMEHHM IPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WM IPOAYKTa PEAKUUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

Cc(OPMHPOBAHHOCTh YMEHUH BJIa/leTh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJ/IaX Hay4yHOI'O
[IO3HAHUSA, MCIOJIB3YEMbIX B XHMMHUU IIpU U3YYEHUU BELIECTB MU XHUMHUYECKUX SBICHHUH
(HabiroeHue, M3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHKUE), HCIOJIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHUH B KOHKPETHBIX KU3HEHHbBIX CUTYALUsAX, CBA3aHHBIX
C BEILECTBAMU U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHUN cOOIIONaTh MpPaBHJIa MOJIb30BAHUSA XUMHUYECKOW MOCYNOH U
1a0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHus OpraHMYecKUX BEIIEeCTB MPU HarpeBaHWHU, MOJIYYEHUE ATUJICHA U W3Y4EHHUE ero
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAeHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUU C MPABUIAMHU TEXHMKH O€30MaCHOCTH
pyu oOpallleHu! C BElleCTBaMHU U J1a0opaTOpHbIM 00OpYIOBAaHHEM, MPEJICTABIATh PE3YJIbTaThl
XMMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEaKUUil u
(opMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJTU3UPOBATh XMMUYECKYI0 HH(OpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHPopMauu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh IMpaBHJA HKOJOTHYECKU LIEJIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOH [EATENHbHOCTH B LENAX COXPAHEHHUS CBOEro 370pPOBbS U
OKpYXKarollel MPUPOJHON Cpeabl, 0CO3HABAaTh OMACHOCTH BO3JEHCTBHS Ha KHUBBIE OPTraHU3MbI



ONPENENEHHBIX OPraHUYECKUX BEUIECTB, IMOHMMass cmbica nokazarens [I/JIK, moscHsaTe Ha
pUMEpax CIOCOObl YMEHBIIEHUS M MPEIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YEII0BEKA;

Uil OOYy4YaloOUIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE NPHUMEHSATH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUISL  CIENBIX M CIA0OBUIAMIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh peiabedHO-
TOYEYHYIO cucteMy 06o3HaueHui JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Konrponbsie | Hpakruseckue (uu¢pposrIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
http://school
[Mpeamet opranudeckoit Xumuu. Teopus collection.edu.ru/
1.1 CTPOCHHSI OPraHUYECKUX COCANHCHUH A. 3 http://him.1september.ru/
M. Bytneposa http://www.uroki.net/ -
UROKI.NET.
Hroro mo pazgeny 3
Pa3znes 2. YrieBoaopoanbl
http://school
collection.edu.ru/
2.1 [IpenensHbIE YIIIEBOAOPOIBI — AIKAHBI 2 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
http://school
HenpenenbHble yrieBoI0pOIbI: AIKEHbI Collectl_on.edu.ru/
2.2 B ’ 6 1 http://him.1september.ru/
’ http://www.uroki.net/ -
UROKI.NET.
http://school
2.3 ApomaTuyeckue yrieBoa0poIbl 2 collection.edu.ru/
http://him.1september.ru/



http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/

http://www.uroki.net/ -
UROKI.NET.
http://school
[IpupoAHBIE HCTOYHUKH YIIIEBOAOPOIOB H CO"eCtI.On'edu'rU/
2.4 1x nepepaboTka 3 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
Hroro mo pazueny 13
Paznea 3. Kuciopojacoaep:kaunue oprannieckue coeJuHeHust
http://school
collection.edu.ru/
3.1 Criuptel. DeHo 3 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
http://school
Anbperupl. KapOoHOBBIE KHCITOTHI. CO"eCtI.On'edu'rU/
3.2 Crosbre 2ipe: 7 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
http://school
collection.edu.ru/
3.3 YraeBo sl 3 http://him.1september.ru/
http://www.uroki.net/ -
UROKI.NET.
Hroro no paszneny 13
Pa3nen 4. Asorconepikamue OpraHu4ecKue coeJHHeHHs
41 AMUHBI. AMMHOKHUCIIOTEL. benku 3 http://school



http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/

collection.edu.ru/
http://him.1september.ru/
http://www.uroki.net/ -

UROKI.NET.

Wroro mo pazueny 3

Paspgen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
http://school
collection.edu.ru/

51 [Tnactmaccel. Kayuyku. Bosokna 2 http://him.1september.ru/

http://www.uroki.net/ -
UROKI.NET.

Hroro mo pazgeny 2
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http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Nen/m | Tema ypoka KounyecTBo yacoB Hara DJIeKTPOHHBbIE
Bcero | Kourpouabnbie | IIpakTuyeckue | H3Y'UCHHS uudposbie
padoTsI padoThI odpa3oBaTejibHbIE
pecypcbl

1 [TpeaMeT opraHuYecKoi XMMUH, €& 1 05.09.2023 | http://school

BO3HHKHOBEHHE, PA3BUTHE U 3HAYCHUEC collection.edu.ru/
http://him.1september.ru/

2 Teopusi cTpoeHUST OPraHUYECKUX 1 12.09.2023 | http://school
coenquuennit A. M. bytneposa, e€ collection.edu.ru/
OCHOBHBIC ITOJIOKCHHA http://WWW.Ul'Oki.net/ _

UROKI.NET.

3 IIpencraBienue o KiaccuHuKaIUK 1 19.09.2023 | http://school
OpraHUYeCKUX BEIIECTB. collection.edu.ru/
HomenknaTypa (cuctemMarndeckas) u http://him.1september.ru/
TPUBHAIILHBIC HA3BAHUSI OPraHUYECKUX
BEIIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHE, 1 26.09.2023 | http://school
TOMOJIOTHYECKHUH s collection.edu.ru/

http://www.uroki.net/ -
UROKI.NET.

5 MeraH 1 3TaH — MpocTenIme 1 03.10.2023 | http://school
MIPEICTAaBUTENH aTKaHOB collection.edu.ru/

http://www.uroki.net/ -



http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://uroki.net/

UROKI.NET.

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOICTBA 10.10.2023 | http://school
collection.edu.ru/
http://www.uroki.net/ -
UROKI.NET.

7 DTHIICH U MPOTIMJICH — MPOCTEHINNe 17.10.2023 | http://school

MPE/ICTABUTEINN AJIKEHOB collection.edu.ru/
http://www.uroki.net/ -
UROKI.NET.
8 [Mpaktrueckas padota Ne 1. 24.10.2023 | http://school-
«[Tony4yeHne >THIICHA U U3YYCHHE €T0 collection.edu.ru/
CBOMCTB» BHpPTYyaJIbHAA
nmabopaTopust
9 Aunkamuensl. byramuen-1,3 u 07.11.23 http://school
MeTunoyraauen-1,3. Tlonyuenne collection.edu.ru/
CHHTETHYECKOTO KaydyKa M PE3HHBI http://www.uroki.net/ -
UROKI.NET.

10 AJIKMHBI: COCTaB U 0COOEHHOCTH 14.11.23 http://school
CTPOEHHSI, TOMOJIOTHYECKUN PSII. collection.edu.ru/
AIETHIIEH — IPOCTEHIIHI http://www.uroki.net/ -
IIPEICTaBUTEND aJIKUHOB UROKI.NET.

11 Berunicnenus mo ypaBHEHHUIO 21.11.23 http://school

XHUMHUYECKOU peaknuu

collection.edu.ru/
http://www.uroki.net/ -
UROKI.NET.



http://uroki.net/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://school/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://uroki.net/

12 Apenbl: 6eH30J1 U TOJIyoJl. TOKCHYHOCTh 28.11.23 http://school
apeHOB collection.edu.ru/
http://www.uroki.net/ -
UROKI.NET.
13 I'eHeTnveckas CBS3b yriieBOIOPOIOB, 05.12.23 http://school
MPUHAUISKAIIHNX K PA3THYHBIM collection.edu.ru/
KJj1accam http://him.1september.ru/
14 [MpupoaHbIe HCTOYHUKH 12.12.23 http://school
YIJIEBOIOPOJIOB: TIPUPOTHBIN T'a3 U collection.edu.ru/
MOTTYTHEIE HETSHBIE Ta3bl, HePTH U http://www.uroki.net/ -
MPOAYKTHI €€ TIepepadOTKH UROKI.NET.
15 [TpupoaHBIE HCTOUHUKHT 19.12.23 http://school
YIJIEBOAOPOIOB: IPUPOIHBIH ra3 u collection.edu.ru/
MONYTHBIE HE(PTSIHBIC ra3bl, HEPTH U http://www.uroki.net/ -
MIPOJIYKTHI €€ mepepadoTKU UROKI.NET.
16 KontposnbHast paboTa 1o pazaeny 26.12.23 http://school
«YTIJIEBOOPOIBI» collection.edu.ru/
17 [IpenenbHbIe 0THOATOMHBIE CIIMPTHIL: 09.01.24 http://school
METaHOJI U 3TaHoJ1. BogopoaHas cBs3b collection.edu.ru/
http://him.1september.ru/
18 MHOroaToMHBIE CIIUPTHI: 16.01.24 http://school

OTUJICHTJIMKOJIb U TJIMLHCPHUH

collection.edu.ru/
http://www.uroki.net/ -



http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/

UROKI.NET.

19 deHo: CTPOCHHE MOJICKYJIbI, 23.01.24 http://school
(bu3MUecKre 1 XUMUYECKHE CBOWCTBA, collection.edu.ru/
MPUMEHEHUE http://him.1september.ru/

20 Aunbaerupl: GopManbaerua U 30.01.24 http://school
areTanbaeru]. AIeToH collection.edu.ru/

http://www.uroki.net/ -
UROKI.NET.

21 OIHOOCHOBHBIE MPE/ICITbHBIE 06.02.24 http://school
KapOOHOBBIC KUCJIOThI: MypaBbHHAS collection.edu.ru/
yKCyCHast http://www.uroki.net/ -

UROKI.NET.

22 ITpaktuyeckas pabora Ne 2. «CBoiicTBa 13.02.24 http://school-

pacTBOpa yKCYCHOM KHUCIIOTHI» collection.edu.ru/
BUPTYyaJbHas
nabopaTopus

23 CreapuHOBast U OJICMHOBAsI KHCJIOTHI, 20.02.24 http://school
KaK IPEICTaBUTENN BBICIIMX collection.edu.ru/
KapOOHOBBIX KUCIIOT http://www.uroki.net/ -

UROKI.NET.

24 MpLu1a KaK coJI BBICIINX KapOOHOBBIX 27.02.24 http://school
KHCJIOT, MX MOIOIIEE JeHCTBUE collection.edu.ru/

http://him.1september.ru/

25 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC 05.03.24 http://school

Kap6OHOBLIX KHUCJIOT. FI/I,I[pOJ'II/B

collection.edu.ru/



http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://school/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/

CJIOKHBIX 3()UPOB

http://him.1september.ru/

26 JXKupsl: TUApONIN3, TPUMEHEHHUE, 12.03.24 http://school
OMoJIOrHYecKas poJib JKHUPOB collection.edu.ru/

http://him.1september.ru/

27 VYrieBoibl: COCTaB, KIacCH(DUKAIIHS. 19.03.24 http://school
BakHeiiime npecTaBUTENN: TIII0K03a, collection.edu.ru/
bpykTo3a, caxaposa http://www.uroki.net/ -

UROKI.NET.

28 Kpaxmai u 1emuiono3a Kak mpupoHbie 02.04.23 http://school

MOJIMMEPBI collection.edu.ru/
http://www.uroki.net/ -
UROKI.NET.

29 KonTpoinsHast paboTa 1o pasueny 09.04.23 http://school
«Kucnopoacoaepskaiiye opraHnaecKue collection.edu.ru/
COCIUHCHUS

30 AMMHBI: METUJIAMUH ¥ aHUIIHH 16.04.23 http://school

collection.edu.ru/
http://him.1september.ru/

31 AMMHOKHCIIOTHI KaK aM(pOTEpHBIE 23.04.23 http://school
OpPraHUYeCKUe COCAMHEHHUSI, UX collection.edu.ru/
ouosornyeckoe 3HaueHue. [lentumapt http://www.uroki.net/ -

UROKI.NET.

32 benku xak npupoaHbie 30.04.23 http://school



http://him.1september.ru/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://uroki.net/
http://him.1september.ru/
http://uroki.net/
http://uroki.net/

BBICOKOMOJICKYJIAPHBIC COCANHCHUA

collection.edu.ru/
http://www.uroki.net/ -

UROKI.NET.
33 OCHOBHbBIC TIOHATHS XUMHU 1 07.05.23 http://school
BBICOKOMOJICKYJISIPHBIX COCTMHCHHIA collection.edu.ru/
http://him.1september.ru/
34 OCHOBHBIE METO/IbI CHHTE3a 1 14.05.23 http://school
BBICOKOMOJICKYJISIPHBIX COCIMHCHHA. collection.edu.ru/
[TnacTMacchl, KayqyKH, BOJIOKHA http://him.1september.ru/
OBUIEE KOJIMYECTBO YACOB I10 34
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http://uroki.net/
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http://him.1september.ru/




YUYEBHO-METOJIMYECKOE OBECIIEYEHME OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

Xumus. 10 xkmace.bazoseiit yposens / B.B. Epemun, H.E. Ky3pmenko, B.1. Tepenun, A.A.

Hposnos, B.B. JIyaun.— M.: [lpoda, 2021.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumusi. bazossiii ypoBenb. 10 kiace. Meroandeckoe nocooue B.B. Epemun, A.A. JIpo310B,

N.B.Bapranosa.— M.: Jlpoda, 2013.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

http://school- collection.edu.ru/

http://him.1september.ru/

http://www.uroki.net/ - UROKI.NET.



http://school/
http://him.1september.ru/
http://uroki.net/
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