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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpEHEro 00111ero o0pazoBaHus pa3paboTaHa Ha
ocHoBe @DexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpazoBaHuu B
Poccuiickoit deneparuu», TpeOOBaHUN K pe3yiabTaTaM OCBOeHHUs (enepanbHOU
oOpasoBarenpHON TporpamMMbl  cpemHero obmiero ooOpazoanust (DPOII  COO),
npencTaBieHHbIX B DenepanibHOM TOCYIapCTBEHHOM O0pa3oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHuenuumu mnpenofaBaHus Y4eOHOro mnpeamera «XuUMUS» B
oOpa3oBarenpHbIX opraHusauuax Poccuiickoil Denepannu, peanu3yromuX OCHOBHBIE
oOpa3oBareNbHbIE MPOTrpaMMbl, M OCHOBHBIX TMOJOXKEHUU «CTpaTeruu pa3BUTHS
Bocniutanusi B Poccuiickoit ®enepanuu Ha nepuop no 2025 roma» (Pacmopspkenue
IIpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0JIOB K pa3pabOTKe MporpaMMbl MO XUMUH, K OMPEICICHUI0 00IIeH
CTpaTeruu OOYy4YEeHUs, BOCIUTAHUSA U PA3BUTHUSL OOYyYAIOUIUXCS CPEICTBAMH y4yeOHOTO
npeamera «Xumus» g 10-11  kimaccoB Ha 6a30BOM  ypOBHE  COCTaBUIIU
koHuenrtyanbHble mnonoxkeHus @OIOC COO o B3aMMOOOYCIOBIEHHOCTH LIEJEH,
COJICp’KaHMs, pPEe3yJbTaTOB oOOy4YeHHUs] W TpeOOBaHUN K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, MOJy4aeMoOe BBIITYCKHUKaMH 00I1e00pa3oBaTebHON
OpraHu3alliM, SIBIISIETCS HEOTHhEMJIEMOM YacThi0 MX O00pa30BaHHOCTH. OHO CITyXKHUT
3aBEPILAIOIIMM ASTallOM peaju3allMd Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIUX IEJIOCTHOM CHUCTEME XUMHUYECKOrO 00pa3oBaHUS.
OTU IEHHOCTU KacCaloTCs TIO3HAHUS 3aKOHOB MPUPOIBI, (POPMUPOBAHUS MHUPOBO33PECHHUS
U O0IIeil KyJbTypbl YelIOBEKa, a TAaKXKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3JIOPOBbI0 W MPHUPOIHON cpeae. Peanmsyercss XuMUYecKoe 00pa3oBaHUE
0o0yyJaroImuxcsi Ha ypOBHE CpEIHEro oO0Iero oOpa3oBaHUsS CPEACTBAMH Y4EOHOTO
npeaMeTa «XUMHS», COAEPKAHUE U TOCTPOCHHE KOTOPOTO OMpENETEHbl B MPOrpaMmme
M0 XUMHUH C YU4ETOM CTCM(PUKA HAYKH XUMHUH, €€ 3HAYCHHS B TTIO3HAHUU TIPUPOJIBI U B
MaTepuaIbHOM >KU3HU OOIECTBa, a TaKke C Yy4€ToM OOMUX IIeJIe W MPUHIIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEHEro oOLIero 00pa3oBaHUs
B Pocculickon ®denepanuu.

XvMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIPAaeT OCOOYyH pOJib B
COBPEMEHHOW IUBMWJIM3AIMH, B CO3JJaHUM HOBOM 0a3bpl MaTepuaabHOU KylbTypbl. OHa
BHOCUT CBOM BKJaJg B (OpMUpOBAHHE pAIMOHATLHOTO HAYYHOTO MBINIJICHUS, B
CO3J]aHUE LIEJIOCTHOIO TMPEACTABICHUS 00 OKpYXKAaIoIIeM MHUPE KaKk O €IMHCTBE
OpUpOABl W YEJNOBEKa, KOTOpoe (GOpMUPYETCS B XHUMHUM Ha OCHOBE IOHHWMAHHUS
BEILIECTBEHHOI'0 COCTAaBa OKPY)KAIOLIEro MHUpPa, OCO3HAHUS B3aHMOCBSI3U MEXIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JACTAMH MPUMEHEHUS.

TecHo B3aMMOACHCTBYSL C JAPYTMMH €CTECTBEHHBIMH HAayKaMmH, XHMHS CTajna
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYyJbTYpbl, HEOOXOJUMBIM YCIOBUEM YCHEUIHOTO



TpyAa M JKU3HH Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3muaresbHasl, Kak HayKa BHICOKMX TEXHOJOTHI HampaBieHa Ha pelIeHHe rI00aIbHbIX
npo0JieM yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTHUUECKOM,
MUIIEBOM, SKOJIOTUYECKON O€30MacCHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBerctBHUM ¢ OOUIMMH LEISIMU U TMPUHLIUNAMH CPEIHEro OOIIEero
oOpasoBanmsi coaepkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIM ypOBEHB
W3Y4YEHUs1) OPUEHTUPOBAHO NPEHMMYLIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOy4Jaronmxcsi, HeOOXOJUMYI0 UM JUIsl BBIPAOOTKA MUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHEIIHOTO BKJIIOUEHHS B )KM3Hb COLIMYMA, MPOJODKEHHUS 00pa30BaHUsSl B Pa3IUUYHBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapmsomMHA  nipeaMeTa  «XUMHsD» — SABIAIOTCS  0a30BbIE  Kypchl  —
«Oprannyeckas xumusi» U «OOmEas W HeopraHuveckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUsI KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HaHUU 10 HEOPraHWYECKOM XUMHUHM (C BKIIOYECHUEM 3HAHUN U3 OOIEH XUMHM) U
OpraHndeckon xumMuud. DOpMHpPOBAHME JAHHOM CHCTEMBl 3HAHUM IPU HU3YYEHUU
npeaMeTa 00eCreYyMBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCErO0 MHOI000pa3usi BEIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHuss KypcoB — «Opranuyeckas xumus» Hu «OOmas u
HEOpraHuyeckass XuMus» c(GOpMHUpPOBaHa B IMpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTO MOJAX0/a K U3YYEHHUIO0 Y4eOHOro mMarepuasna U 00yCIOBIEHA HCTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OpPraHMYeCKOM XHMMHMH BELIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCUYECKOU
TEOPUHU CTPOCHUSA OPraHUYECKUX COCAUHEHHM, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX
U DJIEKTPOHHBIX NPEJCTaBICHUNA O CTpoeHHUH BemlecTB. CBeneHHs 00 M3ydaeMbIX B
Kypce BELIECTBAX JAlOTCA B PA3BUTUU — OT YTIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKkoM XHMHUHU TOJIy4alOT pa3BUTHE
chopMHUpOBaHHBIC Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs TNEPBOHAYAIHHBIC
NPEJICTaBICHUS O XUMHYECKOM CBS3M, KIACCHU(PHUKAIMOHHBIX NpPU3HAKAX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKON PEAKLINH.

[log HOBBIM yrjaoMm 3peHuss B mpeaMere «Xumus» 0a30BOro  YpOBHS
paccMaTpUBaeTCs HW3Y4YEHHBII Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUUECKHUI MaTepuall U (PaKTOJOTUYECKHE CBEACHUS O BEIECTBAX M XUMUYECKOU
peakiuu. Tak, B wyacTHocTH, B Kypce «OOmiass u HeOopraHuyeckas XUMUS»
oOy4JaronMcsl MpeJoCTaBISIETCS] BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOAMYECKOTO
3aKOHa C OOIIETEOPETUYECKUX M METOJOJOTHYECKUX TO3UIUH, TIy0XKe TMOHSITh
HUCTOpUYECKOE W3MEHEeHHE (YHKIMA JTOr0 3akoHa — OT oOoOmaromend 10
OOBSICHSIIOIICH Y IPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHMM O BAXKHEHWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOWCTBaX M IMPUMEHEHUHU, a TAKKE O XHUMHUYECKHX PEaKLUMAX, HUX CYIIHOCTH U



3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOiHsAeTcs B Kypcax 10 m 11 kmaccoB anemeHTamMu
coliepKaHus, UMEIONTUMHU KYJIbTYPOJIOTHUECKUI M MPUKIIATHON XapakTep. ITH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3H XUMUH C APYTHMH HayKaMH, PaCKPBHIBAIOT €&
pOJib B TO3HABATEIIbHOW U TMPAKTUYECKON EeATETbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
MPWIOKEHUH XUMUH, TOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TPOOJIeMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICITUBATH
uH(GOPMAITUIO U IPUMEHATH €€ JIJIsl TOMOJIHEHUS 3HAHUM, PEIICHUS] MHTEIUICKTYaIbHBIX
U DKCIEPUMEHTAIBHBIX MCCIEIOBATENbCKUX 3a7ad. B 1enoMm copepkaHue y4uyeOHOTro
npeaMera «XUMHUs» JAaHHOTO YPOBHS M3Y4YEHHUs OPUEHTUPOBAHO Ha (popMupoBaHHe y
00yyYaroImMXcsi MHPOBO33PEHUYECKOM OCHOBBI I MOHMMaHUA (HUiIocoCKux HUJIeH,
TaKuX Kak: MaTepuajlbHOE E€IMHCTBO HEOPTraHUYECKOTO U OpPraHWYeCcKoro Mwupa,
0OyCJIOBIIGHHOCTh CBOMCTB BEIIIECTB HMX COCTAaBOM U CTPOCHHUEM, I103HABAEMOCTh
IPUPOAHBIX SABJICHUM MyTEM AKCIIEPUMEHTA U PEIICHUs] TPOTUBOPEUUN MEX]Ty HOBBIMU
dakTaMB W TEOPETUYECKUMH TMPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU
AKOJIOTMYECKUX MPOoOJieM, a Takke MpoOJieM COEPEKEHUSI IHEPIeTHUECKUX PECYpPCOB,
CBIPbSI, CO3/ITaHUS HOBBIX TEXHOJOTHA U MaTePUAIIOB.

B mutane perenust 3aad BOCIIUTAHUA, PA3BUTHUS U COIMATIM3ALMUA O0YYaIOIIUXCS
OPUHATBIE TPOTPaAaMMOM 10 XHUMHUHM TOAXOAbl K OMPENETICHHUIO COJEpPKAHUS H
MOCTPOCHUSI TIpeaMeTa MpeaycMaTpuBatoT (HOPMUPOBAHUE YHHBEPCATIBHBIX YUEOHBIX
nedcTBUl, uMernmx 0a30Boe 3HAUYEHUE IS Pa3IMYHBIX BHUJOB JEATEIbHOCTU:
perieHus: mpo0OseM, Moucka, aHanuza u o0paboTku uHQPOpMaIMK, HEOOXOMUMBIX IS
NpUOOPETeHHs]  OMbITa  MPAKTHUUYECKOW W HCCIIENOBATEIbCKON  JIEITEIbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUH XUMUHU.

B mnpaktuke mpernogaBaHuWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TAK U HA YPOBHE cpeaHero oOiiero o0pa3oBaHus, NPHU OINpeaeTICHUN
collepKaTeIbHOM  XapaKTePUCTUKU IIeJIe M3Yy4YeHHs TMpeAMeTa HarpaBiICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIAUIIMOHHO TpU3HAETCS (QOpMUpPOBAHUE OCHOB
XUMHUYECKOM HAayKu Kak o00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOU
NEATeIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOJMYECKOW TOYKMU 3pPEHUSI TaKOW TMOJAXO0J K OINpeeSeHUI0 Ielel Hu3ydeHus
MpeMETa SIBJISIETCS BIIOJTHE OMPaBIaHHBIM.

CorymacHO JaHHOW TOYKE 3pEHHS TJaBHBIMH 1ETSIMUA M3YYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) siBASITOTCS:

e (opMHupOBaHUE CHUCTEMBl XMMHUYECKUX 3HAHMM KaK Ba)KHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpA, B OCHOBE KOTOPOM JI€KAT KITFOUEBHIE
NOHATHS, PyH/IaMEHTAJIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKAa HAYKH,
YCBOECHUE u MOHUMAaHUE CYILIIHOCTH JOCTYITHBIX 0000111eHu



MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJICHHE C HCTOpUEH UX pa3BUTUA U
CTaHOBJICHHS,;

e (opMHpOBaHME M pa3BUTHE MPEACTABICHUM O HAyYHBIX METOJax TMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKlMid, HEOOXOIUMBIX i1 MPUOOPETEHUS] yMEHUMN
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUW U CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOTIOACHHEM WU
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOMIOACHUEM MPaBUIl 0€3011aCHOTO
oOpalleHus ¢ BelleCTBaMHu.

Hapsiny ¢ »Tum, coaepkareiibHas XapakTEepUCTHKA Ieledl U 3aJady U3y4eHUs
npenMera B IporpaMMme MO XUMHH YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBHH C
HOBBIMU TPHOPUTETAMHU B CHCTEME CpeaHero olmiero oOpas3oBanusa. CeromHsi B
IpPENoJaBaHUM XUMHUHM B OOJbIIEH CTENEHW OTHAETCS NPENNOYTEHHE MPaKTHUYECKOM
KOMIIOHEHTE COJepKaHusi 0OyueHHUsl, OPUEHTUPOBAHHONW HA MOJTOTOBKY BBITYCKHUKA
00111€00pa30BaTeIbHOM  OpraHM3alliy, BIAJCIONIEr0 HE Ha0OpOM 3HaHWM, a
(YHKIIMOHATBPHOW TPAMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHUSMH aKTHBHOTO
MOJTyYEHHUs 3HAHUHN U MPUMEHEHUS! UX B PEATbHOMN KU3HU ISl PEIICHUS MPAaKTHIECKUX
3ajad.

B cBsi3u ¢ 3TUM npu M3yyeHUU Npeamera «XUMHUsS» TOMHUHHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue MU U 33/1a4H, KaK:

ajanTtanus OOyYaroIIUXCS K YCJIOBUSAM JWHAMUYHO pPa3BUBAIOIIETOCS MHPA,
(opMuUpOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHSATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM;

(dopMHpoBaHrEe y OOYYAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH ),
MMEIOIMX YHUBEPCATbHOE 3HAYCHHE JIA PA3NUYHBIX BUJIOB NEATEIHHOCTH: PEIICHHUS
npobieM, TOWCKa, aHaimu3a © 00padoTKM HH(POpPMANUU, HEOOXOIUMBIX IS
NpUOOpETEeHHUs] OMbITa ACSITENbHOCTH, KOTOpas 3aHMMAeT BaKHOE MECTO B IO3HAHUU
XUMHH, a TaKXKe A OICHKH C TO3WIUH DKOJOTHYECKOW O0e30MacHOCTH XapakTepa
BJIMSTHHSI BEIIECTB M XUMHUYECKHX IMPOIIECCOB HAa OPTraHW3M YeJOBEKa W MPUPOIAHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEW O00YyYaromUXCsi: CIMOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh HOBBIC
3HAaHUSA 0 XMMHU B COOTBETCTBUU C XKU3HEHHBIMU IMOTPEOHOCTSMH, HCIOIH30BATh
COBpEMEHHBbIE WH(OPMAIIMOHHBIC TEXHOJOTHHM IJs TOWCKa M aHalu3a y4eOHOW Hu
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEP KAHNUS;

(dopMupoBaHHe W pa3BUTHE y OOYYAIOUIMXCA ACCOIMATHBHOTO U JIOTUYECKOTO
MBIIUICHUSI, HAOIIOAATeTbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO



HEOOXOJIMMbI, B YAaCTHOCTH, NpPU IUIAHUPOBAHUM U TIPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHWE Yy  OOyd4aromuxcsi  yOSKIEHHOCTH B  T'yMaHUCTHYECKOMN
HANPaBJICHHOCTH XHUMHH, €€ BaXKHOM pOJM B PEIICHUH TI0OAIBHBIX MpoOseM
PalMOHAIBHOIO MPHUPOIOINOIb30BAHUS, TOMOJHEHUS HHEPTreTUYECKUX PECypcoB U
COXpPAaHEHHUS TMPUPOJHOTO PABHOBECUSI, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIIEHUS K TPUPOAE U CBOEMY 3J0pOBbIO, a TaKXe MPUOOPETEHUsl OIbITa
UCIIOJIb30BAHUSl TIONYUYCHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX pEHICHUH B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM miaHe cpenHero oOiero oOpa3oBaHMs MpeAMET «XuMus» 0a30BOTo
YPOBHS BXOJUT B COCTaB MPEIMETHOM 001acTu «ECTECTBEHHO-HAYUHbIE TPEMEThI.

OOmiee yucino 4acoB, OTBEACHHBIX IJII MU3Y4YEHHUS XMMHH, Ha 0a30BOM YpPOBHE
cpeaHero obiiero odpazoBaHus, cocTaBiseT 68 yacos: B 10 kmacce — 34 ygaca (1 yac B
Hezemo), B 11 kinacce — 34 gaca (1 gac B Henenio).



COAEPKXAHUE OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH
[IpenmeTr opraHMYecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B

MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE 1010KeHUsA. CTpYKTypHbIE (DOPMYJIBI
OpPraHMYeCcKuXx BemecTB. [omoisiorus, wu3omepusa. XUMHUYECKas CBI3b B
OPraHUYECKUX COCAUHEHUSAX — OMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kiaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUILINX IPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCHEPUMEHTAJbHBIE METOJbl HW3YyYE€HHsS BEHIECTB M HX IPEBPAIICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMh OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IPEBPALLIECHUIO OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. Mertan u 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHUs), HAxXOXJIEHHWE B TMPHUPOJE, MOJTyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHUYECKUIN PAl. DTUIEH U MPOMUIICH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMHA, OKHUCICHUS W
MOJIMMEPU3ALINN ), TOTYYEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAJl. ALIETUIICH
— TPOCTEUIIHNI MpeACTaBUTENh AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKHE U
XUMHUUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIpATAIINH,
TOpeHHUsl), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuy raJloreHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHHE. 10.1y0:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOyYyeHue U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W MOIIyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €T0 CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa M 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), TOJyUYCHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IIBETHHIC PEaKIUU OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISIETCA YEpPE3 HCIOJIBb30BAHME KaK OOIIUX eCTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KIacCU(UKAIHs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYHUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PalMOHAIBHOTO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHMUsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMUd POCCUUCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATHBIMU B OOILECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[10O3HABATEJILHOW M MPAKTUYECKON JesSTEeIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HaAMEPEHHSs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPYECTBA B 00OJACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEM 310poBOTO M 0Oe30macHoro oopasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI HMHAMWBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3auyHOro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHMS TJIOOATBLHOIO XapaKTepa H3KOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBIeHusT 00 OKpPYKAIOIEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKOM e TEIbHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OO0IIeHayYHbIe MOHATHUS, OTPa’KaOIINE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHUE XHMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3aJad, IPUMECHEHHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEepHETa), aHaNM3UpOBaTh MHPOPMALIMIO PA3NIMYHBIX BUIOB U (HopM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KadecTBE CcpeAcTBa Ipu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHKATUBHBIMH A€ CTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHMS TO3UIMA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeajaraéMblid airoput™M ACHCTBUH Mpu
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (PYHKIMOHAIbHAS TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKkOH COXpaHEHHUs] MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHMYEeCKUX COCANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne coequHeHur (yrieBOJOpOAbl, KHUCIOPOA U a30TcoJeprKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
STWJIECHTJIMKOJb, TIUUEPUH, (eHOoJ, (popMalbIeru, amerajibAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsl M YKCYCHasl KHUCJOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOJIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOPHBIM O0OpPYJAOBAaHUEM, a TaKyKe IMpaBwia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJTYUYECHHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABISATH PE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEHCIEHHBIX OPTaHMYECKHUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHWS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne
o HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pOBHIE)
11 NMPorpamMmbl KonuyecTBo yacos o0pa3oBaTe/bHbIE Pecypchl
Ko 11
Beero HTPOJIbHbIE pPaKTH4YeCKHe
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[TpenmMeT opraHn4ecKo XUMUH. )
https://resh.edu.ru/subject/lesson/614
1.1 Teopust CTpOCHUST OPraHUICCKUX 3 0 0 o/start/
coenquHenuit A. M. byrneposa
Hroro mo pazueny 3
Pa3nea 2. Yriesogopoasbl
IIpenenbHbIE YTIEBOAOPOABI — https://resh.edu.ru/subject/lesson/615
2.1 2 0 0
aITKaHBI 1/start/
https://resh.edu.ru/subject/lesson/541
2/start/ http://school-
collection.edu.ru/catalog/rubr/d05469
HenpenenbHble yraeBogopoasbl: af-69bd-11db-bd13-
2.2 ped YLICEOAOPOILI: 6 0 1 0800200c9¢10/75845/ http://school-
AJIKCHBI, TKA/IHCHEL, ATKMHEL collection.edu.ru/catalog/res/0abbb09
d-4185-11db-b0de-
0800200c9a66/?from=d05469af-
69bd-11db-bd13-0800200¢9c10
93 ApOMATIHHECKHE YITEBOIOPOTE] 9 0 0 gzixjresh.edu.ru/sub|ect/Iesson/477



https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/res/0abbb09d-4185-11db-b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-0800200c9c10
http://school-collection.edu.ru/catalog/res/0abbb09d-4185-11db-b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-0800200c9c10
http://school-collection.edu.ru/catalog/res/0abbb09d-4185-11db-b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-0800200c9c10
http://school-collection.edu.ru/catalog/res/0abbb09d-4185-11db-b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-0800200c9c10
http://school-collection.edu.ru/catalog/res/0abbb09d-4185-11db-b0de-0800200c9a66/?from=d05469af-69bd-11db-bd13-0800200c9c10
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/

2.4

[IpupoaHbIE HCTOYHUKHU

YIJIEBOIOPOOB U UX MepepaboTka

https://resh.edu.ru/subject/lesson/614
8/start/

Hroro no pazgeny

13

Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

https://resh.edu.ru/subject/lesson/476
9/start/

31 Criptt. Deron 3 https://resh.edu.ru/subject/lesson/572
7/start/150577/
https://resh.edu.ru/subject/lesson/477

Astbreriail. KanGoHoBLLe 6/start/ http://school-
3.2 a HC. P 7 collection.edu.ru/catalog/rubr/d05469
KUCIIOTHI. CII0XKHBIE d(PHUpBI af-69bd-11db-bd 13-
0800200c9c10/75851/
https://resh.edu.ru/subject/lesson/615
O/start/

3.3 | Yrmemom 3 https://resh.edu.ru/subject/lesson/541

3/start/
Hroro no paszneny 13

Pasznea 4. A3oTconepxaiye opraHudecKkue coe{uHeHust

https://resh.edu.ru/subject/lesson/474
3/start/ http://school-

4.1 | Amwusbl. AMUHOKHUCTOTHI. benku 3 collection.edu.ru/catalog/rubr/d05469
af-69bd-11db-bd13-
0800200c9¢10/75856/

Hroro 1o pasuery 3
Pa3pnen S. BeicokoMoOJIeKy /IS pHBIE COCAUHEHUSA
5.1 | Ilnmactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/lesson/609



https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
https://resh.edu.ru/subject/lesson/6095/start/

Sistart/

Uroro no pazgeny
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https://resh.edu.ru/subject/lesson/6095/start/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka Hara JIeKTPOHHBbIE HU(POBHIE
n/n KonuyecTBo yacos U3y4eHus o0pa3oBaTe/bHbIE Pecypchl

KonTpoabubie | IlpakTnueckn
Bcero
padoThI e pabdoThbI

[IpenMeT opraHu4YeCcKOM XUMUH, .

1| of BosHIKHOBCHIE. DASBHTIE I 1 0 0 https://resh.edu.ru/subject/lesson/614
P 9/start/170388/

3HAYCHUE

Teopust cTpoeHUs OPraHUuYECKUX )
2 5 A M. B .. 1 0 0 https://resh.edu.ru/subject/lesson/614

coenunenuii A. M. byrneposa, eé o/start/170388/

OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o kinaccuduxanum

OpPraHUYECKHUX BEILECTB.
3 Homenkiarypa 1 0 0 https://resh.edu.ru/subject/lesson/614

(cucremaruueckas) u 9/start/170388/

TpI/IBI/IaJ'IBHI)Ie Ha3BaHUA

OpFaHI/I'-IeCKI/IX BCIIICCTB

AJKaHBI: COCTaB U CTPOEHHUE, https://resh.edu.ru/subject/lesson/615
4 . 1 0 0

TOMOJIOTMYECKHUH PAL 1/start/149993/

MeraH 1 3TaH — IpOCTEUIIne https://resh.edu.ru/subject/lesson/615
5 1 0 0

NPEACTABUTENINA AIIKAHOB 1/start/149993/
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 0 0 https://resh.edu.ru/subject/lesson/541

CBOJCTBa 2/start/212563/

OTUJIEH U IPONUJIEH — https://resh.edu.ru/subject/lesson/541
7 . 1 0 0

MPOCTEHIINE TTPEACTABUTEIH 2/start/212563/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

AJIKCHOB

[IpaxTuueckas padora Ne 1.

https://resh.edu.ru/subject/lesson/541

8 «HOJIyquHe OTWIIEHA U U3YYEHUE oJstart/212563/
€ro CBOMCTB» —
Aunkanuensl. byranuen-1,3 u http://school-
9 metunoyraguen-1,3. [lomyuenue collection.edu.ru/catalog/rubr/d054
CUHTETUYECKOIO KayyyKa U 69af-69bd-11db-bd13-
PEe3UHBI 0800200c9c10/75845/?
AJKHHBL: COCTaB ¥ 0COOEHHOCTH hitp:/ /S_ChOOI'
CTPOEHHS, FOMOOrHHECKHH ST collection.edu.ru/catalog/res/0Oabbb09
10 Ap ’ [CCIHH PAR. d-4185-11db-b0de-
HCTHJICH — IPOCTCHILIIH 0800200c9a66/?from=d05469af-
TIpCACTaBUTCILL ATIKMHOB 69bd-11db-bd13-0800200c9c10
1 Boruncnenus o ypaBHEHHUIO
XUMHUYECKON PEeaKINu
12 ApeHbl: 6€H30J1 ¥ TOITYOJL. https://resh.edu.ru/subject/lesson/477
TOKCUYHOCTH apEHOB 5/start/
I'eneTHueckas CBSI3b
13 YTJIEBOJOPOAOB, https://resh.edu.ru/subject/lesson/477
MPUHAJISKANTUX K PA3THIHBIM S/start/
KJ1accam
[IpupoaHbie HCTOYHUKHT
€BOJIOPOJIOB: o i ra3
YITIEBOZIOPONOB: TIPHPOAHEIH T https://resh.edu.ru/subject/lesson/614
14 | wu nonyTtHbIe HE(TAHBIE ra3bl,
" 8/start/
He(Th U MPOTYKTHI €€
nepepadoTKu
[IpupoaHbIe UCTOYHUKHI )
. https://resh.edu.ru/subject/lesson/614
15| yriaeBomopoMOB: MPUPOIHBIN Ta3

U TIONTyTHBIE HETSIHbBIE Ta3bl,

8/start/



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/

HE(PTh U MPOIYKTHI €€
nepepadoTKu

KonTponpHas padora mo pazaeny

16
«YTIIeBOIOPOABD)
[IpenenbHBIC OTHOATOMHBIC )
https://resh.edu.ru/subject/lesson/476
17 | cnupThl: METAHOJ U 3TAHOI.
9/start/
Bonopoanas cBs3b
http://school-
18 MHoOroaTroMHbI€ CIIUPTHI: collection.edu.ru/catalog/rubr/d05469
STUJIEHTJIMKOIIb U TJIMLEPUH af-69bd-11db-bd13-
0800200c9¢10/75848/?
DeHOoII: CTPOCHUE MOJICKYIIEL, )
p 4 https://resh.edu.ru/subject/lesson/572
19 | ¢dwusuveckue U XUMHYECKHE
g 7/start/
CBOMCTBA, TPUMEHEHUE
20 Anpaeruasl: GpopMaibaAeTua U https://resh.edu.ru/subject/lesson/477
areTagbpIerun. AeToH 6/start/
http://school-
21 OHI;OOCHOBHHG npez[e.anHe collection.edu.ru/catalog/rubr/d05469
KapOOHOBBIE€ KUCIIOTHI: af-69bd-11db-bd13-
MypaBbUHad 1 yKCyCHA 0800200¢9¢10/75851/?
[TpakTiueckast paborta Ne 2.
22 | «CBoiicTBa pacTBOpa YKCYCHOU
KHUCJIOTED
http://school-
C ;
93 TCApHHOBAT H OJICHHTOBA collection.edu.ru/catalog/rubr/d05469
KHCJIOTHI, KaK Hpe)ICTaBI/ITeJ'II/I af-69bd-11db-bdl3-
BBICHIMX KapOOHOBBIX KHCIOT 0800200c9¢10/75851/2
24 Mpri1a kak coJI BBICIIIHX https://resh.edu.ru/subject/lesson/595

KapOOHOBBIX KHCIIOT, HX MOIOIIEE

2/start/



https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/

JICUCTBUEC

CrnoxHble 3(upbl Kak
NIPOM3BOIHBIE KaPOOHOBBIX

https://resh.edu.ru/subject/lesson/595

25
KUCHOT. ['MapOosIn3 CI0KHBIX 2/start/
a¢upoB

26 JKupsl: Tunponns, NpUMEeHEHuUE, https://resh.edu.ru/subject/lesson/595
OMOJIOrMYECKast POIIb KHUPOB 2/start/
VrieBoabl: COCTaB,

97 knaccudukanus. BaxnHeimme https://resh.edu.ru/subject/lesson/615
MIPEACTABUTENH: TIIOKO03a, Ofstart/
bpykTO3a, caxapo3a

28 Kpaxman u nemntonosa kak https://resh.edu.ru/subject/lesson/541
MPUPOIHBIE TOTUMEPHI 3/start/
KonTponbnas pabota no paszueny

29 | «Kucnopoacoaepxariue
OpTaHUYECKUE COCTUHEHUS

http://school-
0| A _ collection.edu.ru/catalog/rubr/d05469
MMHEI: METHJIAMHH W aHWJINH af-69bd-11db-bd13-
0800200c9c10/75856/?

AMHUHOKHUCIOTHI KaK

31 amM(pOTepHBIC OPTaHUYECKHE https://resh.edu.ru/subject/lesson/474
COEIMHEHMS, NX OMOJIOTHYECKOE 3/start/150742/
sHaueHwne. [lentuaer
Benku kak npupoaHbIe

39 « I; poA https://resh.edu.ru/subject/lesson/474
BBICOKOMOJICKYJISIPHBIE 3/start/ 150742/
COEIMHEHUS

33| OcHOBHBIE IOHATHSA XUMUU https://resh.edu.ru/subject/lesson/609



https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75856/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

5/start/

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

https://resh.edu.ru/subject/lesson/609

4 1
3 coequHeHuii. [ImacTMaccel, 5/start/
Kay4dyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34
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https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e Xumus, 10 xmacc/ Tlabpuensu O.C., OOmecTBo ¢ OrpaHUYeHHOU
OTBETCTBEHHOCTBIO «TPODAY; AKIHOHEpPHOE 00111ecTBO
«3narensctBo «lIpocBemienue»

o [lepuognueckas cucremMa xumudeckux daeMeHToB J[.M.Menneneesa,
TadnuIa pacTBOPUMOCTH, IJIEKTPOXUMHUYECKUN DS HaNpPSIKEHUS
METaJIOB

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

https://prosv.ru/ data/umk/7435/toc 20-0301-01.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
https://educont.ru/?utm source=eljur



https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf
https://resh.edu.ru/subject/29/10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
https://educont.ru/?utm_source=eljur

