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HOACHUTEJBHASA 3AIINCKA

[IporpamMma Mo XuMHUM Ha ypOBHE CpelHero oduiero oOpa3zoBaHus pa3paboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccuiickoit denepanun», TpeOOBaHMII K pe3ylbTaTaM OCBOCHUS (eaepanbHON
oOpa3oBarenbHON TMporpamMmbl cpenHero ooOmiero o6OpazoBanusi (OOII COO),
npeacTaBieHHbIX B DenepaqbHOM TrOCyIapCTBEHHOM OOpa3oBaTEbHOM CTaHAAPTE
COO, c yuérom Konmenuum mnpenojgaBaHuss ydeOHOro mnpeamera «XUMHUA» B
oOpa3oBaTenbHbBIX opraHu3anusax Poccuiickoit @enepanuu, peaau3yromuX OCHOBHBIE
o0pa3oBaTeNbHbIE MPOrpamMMbl, M OCHOBHBIX IMOJOXKEHUNH «CTpaTeruu pa3BUTHUS
Bocriutanusa B Poccuiickoit @enepaunu Ha nepuon a0 2025 roga» (Pacnopsxenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY 10AX0/10B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K ONPEAEICHUIO 001Iei
CTpaTeruu 0O0y4YeHUs, BOCIIUTAHUS M Pa3BUTHs OOyHarOUIMXCS CPEICTBAMH y4eOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTAaBUIIM
koHuentyainbHple mojiokeHus DPI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIEp)KaHus, pe3yJbTaTOB OOyuYeHUss U TpeOOBaHMNH K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XruMHuecKoe 00pa3oBaHKE, MOTYyYaeMO€ BBIITYCKHUKAaMU 00111€00pa3oBaTeIbHON
OpraHu3alliH, SIBJIAETCS HEOTHEMJIEMOW YacThi0 UX 00pa3oBaHHOCTH. OHO CIYKUT
3aBepUIAIONIMM 3TaloOM peali3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YpOBHE
KJIIOYEBBIX LEHHOCTEH, MPUCYIIMX LEIOCTHOW CHCTEME XMMHUYECKOro 0Opa3oBaHUS.
OTH UEHHOCTM  KacalrTCsl TO3HAHUS  3aKOHOB  MPUPOIbI,  (OPMUPOBAHUS
MHUPOBO33pPEHUS U 00ILEN KyJIbTYphl UETOBEKA, & TAKIKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO M MNPUPOIHOM cpene. Peanmsyercss xumMuyeckoe
oOpa3oBaHHe OOyyarOLIUXCS Ha YPOBHE CPEHEro o0Iero o0pa3oBaHUs CPEIACTBAMU
yuyeOHOro mnpeamera «XUMHUA», COJIEpPKaHUE U MOCTPOECHUE KOTOPOTO OINpe/aesieHbl B
porpaMme Mo XMMHUHU C YYETOM cHelU(PUKH HAYKH XUMUH, €€ 3HAUEHUS] B TO3HAHUU
OpUPOABl U B MaTEpHAILHOM >KM3HU OOLIECTBA, a TakXKe C YYETOM OOIIMX Lenel u
MPUHIIUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEr0 OOIIEero
oOpazoBanust B Poccuiickoit deneparum.

XUMHSI Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIrpaeT ocoOyl pojib B
COBPEMEHHOW LMBUIM3AIMHU, B CO3IaHUM HOBOM 0a3bl MaTepuasbHON KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO TPEJCTABICHUS OO0 OKpYKaloIeM MHpe Kak O €IUHCTBE
IPUPOJBI U YellOBeKa, KOTOopoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHMUS B3aWMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMM U BO3MO>KHBIMH 00JIaCTMU IPUMEHEHUS.

TecHO B3aMMOAEUCTBYS C APYIrMMHU €CTECTBEHHBIMU HayKaMH, XHMHs CTaja
HEOTHhEMJIEMON YacThl0 MUPOBOU KYJIbTYpPbl, HEOOXOJAMMBIM YCIOBHEM YCIEIIHOTO
TpyAa W OSKM3HM Kaxaoro wieHa oOmectBa. CoBpeMeHHass XHWMHS KakK Hayka
CO3UJATENbHAs,, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBji€Ha Ha peELICHUe



r00anpHBIX MPOOJEM  yCTOWYMBOTO  PAa3BUTUSL  UEJIOBEUECTBA —  CBHIPHEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKON 0€3011aCHOCTU U OXPaHbl 310POBbSL.

B coorBercTBUM ¢ OOmMMM LENAMH M TPUHLUMIAMU CPEIHEro OOILEro
oOpasoBanusi conepkanne mnpenmera «Xumus» (10—11 kmaccel, 6a30BbIl ypOBEHB
W3YYCHUS) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyuaromuxcs, HeOOXOIUMYIO UM JIJIsl BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIIEITHOTO BKJIFOUEHHUS B )KM3Hb COLMYMA, MPOJOJIKEHUSI 00pa30BaHMsI B pa3IMUHBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu  mpeameTa  «XUMHsD) — SIBISIFOTCS  0a30BbIE€  KypChl  —
«Oprannueckas xumus» U «OOmas u HeopraHMYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIE€p’KaHUSl KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKu: cUCTEMa
3HaHUU 10 HEOPraHWYEeCKOW XMMMU (C BKJIIOUEHHWEM 3HAaHUM W3 oOLIel XUMHUH) U
OpraHn4YecKOr XuMHH. POpPMHUPOBAHUE [AHHOW CHUCTEMBI 3HAHUN IPU H3YYEHUHU
npeaMeTa 00ecreyuBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOIO00Opa3usi BEILIECTB
Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUM XUMUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOwmas u
HEOpraHuyecKkass XuMus» c(opmMupoBaHa B IMporpaMMe IO XMMHHU Ha OCHOBE
CUCTEMHOTO MOAX0Aa K U3YUEHHUIO YYEOHOro Marepuaia U 00yCIOBI€HA UCTOPUUYECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONPEAECIEHHBIX TEOPETUUECKUX YpOBHAX. Tak,
B Kypc€ OpraHM4eCKON XMMHUHU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON
TEOPHUH CTPOEHUS OPraHUYECKUX COCAMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX
U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHuu BemiecTB. CBeneHHs 00 M3ydaeMblX B
Kypce BEIECTBAX [JAIOTCS B pa3BUTUU — OT YIJIEBOAOPOJOB IO CJIOKHBIX
OMOJIOTUYECKH AaKTHUBHBIX COEAMHEHHI. B Kypce opraHM4eckol XMMHUHM MOJIYy4aroT
pazButue Cc(HOpPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUA
NEepBOHAYAJIbHbIE MPEJICTABICHUS O XHUMHUYECKOM CBsI3U, KIacCU(UKALIMOHHBIX
MPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMS, O XUMHUECKOU
pEeaKIMH.

[lon HOBBIM yrjaoM 3peHuss B ImpeaMere «XuUMHS» 0a30BOrO  ypOBHS
paccMaTpuBaeTcsi M3yUYEHHBI Ha ypOBHE OCHOBHOTO 00ImIero o0pa3oBaHuUs
TEOPETUUECKHUI MaTeprai U (PaKTOJOTHUECKHE CBEJCHHS O BEUIECTBAX M XMMHUECKON
peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOm@as u HeopraHudeckas XHUMHs»
0o0y4JaronMMcst PEJOCTABISIETCS] BO3MOKHOCTh OCO3HATh 3HAYEHHE MEPHOIUYECKOTO
3aKOHa C OOIIETEOPETHUYECKUX M METOAOJOTHYEeCKUX MO3UIMM, TIy0Ke MOHSIThH
HUCTOPUYECKOE U3MEHEHHE (YHKIMHA JTOro 3aKkoHa — OT oOoOmaromen 10
OOBSICHSIFOIICH M IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEMINMX BEIECTBaX, MX COCTaBE, CTPOCHHH,
CBOMCTBAaxX W IPUMEHEHUHU, a TAKXKE O XMMMUYECKUX PEaKUUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSX MPOTEKaHMs JOMONHsIeTcs B Kypcax 10 m 11 kimaccoB anemeHTaMu
coJiepKaHusl, UMEIOIMMHU KYJIbTYPOJIOTHYECKUN U MPUKIIAJHON XapakTep. TH 3HAHUS
CIOCOOCTBYIOT HOHMMAHHUIO B3aUMOCBSI3U XUMHUU C IPYTUMHU HayKaMHU, PACKPBIBAIOT €€
pOJib B IO3HABATEJIBHOM M IMPAKTUYECKON AESITEIBHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAKEHHUS K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUECKUX



MPWIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOemMax, CBSI3aHHBIX C XMMHUEU, KPUTUUECKH OCMBICIUBATH
uHbOpMAIIMI0O W TPUMEHATh €€ Uil TIONOJHEHWS  3HAHWM,  pelieHus
VMHTEIJIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3ajad. B uenom
cojepkaHue ydeOHOro mnpenmera «XUMHUS»  JaHHOTO  YPOBHS  M3Yy4YEHUSA
OpPUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y 00YUAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI JIJIsI
noHuMmanusi  ¢uiaocopckux  UIed, TaKMX ~ Kak:  MaTepuaJbHOE  €IMHCTBO
HEOPTaHWYECKOTO M OPTaHMYECKOT0 MHpa, OOYCIIOBIEHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM M CTPOEHUEM, TTO3HABAEMOCTh MPUPOJHBIX SIBICHUM MyTEM 3KCIIEPUMEHTA U
peIIeHUsT  MPOTUBOPEYMM  MEXAYy HOBBIMH  (pakTaMd H  TEOPETHUYCCKUMU
PEANnoChUIKaMU, OCO3HAHHWE POJU XMMHUM B PEIICHUHM SKOJOTUYECKHUX MpoodsieM, a
TaKkKe MpoosieM cOepeKeHUs] HHEPreTUUYECKUX PECYpPCOB, CHIPbs, CO3JaHMS HOBBIX
TEXHOJIOTUN U MaTEPUAIIOB.

B nnane pemienus 3aa4 BOCIUTAHUS, Pa3BUTHUS U COIMATIU3AIMN O0yJarOIIUXCS
OPUHATBIE MPOrPAaMMON MO XHMHUHU TMOJXOJbl K OINPEIEICHUIO0 COAECPKAHUS U
MOCTPOCHUS TMpeIMeTa MpelycMaTpuBaloT (HOPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX
JEUCTBUN, UMEIOIMX 0a30BO€ 3HAYEHHE IS PA3JIUYHBIX BUJOB JICSITEIBHOCTH:
peuieHust mpoOJieM, MOUCKa, aHain3a U 00paboTKU MH(OpPMaILMKM, HEOOXOIUMBIX IS
MPUOOPETEHUSI  OMbITA MPAKTUYECKOM W HUCCIEIOBATEIbCKON  JIESITEIBLHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B IO3HAHUM XUMUH.

B mpaktuke mnpenomaBaHUST XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK U Ha ypOBHE CpeaHEro oOlIiero oOpa3oBaHUs, MPU ONPEETICHUU
COJICPKATEJIbHOM XapaKTePUCTUKHU IIeJIeM U3y4deHUsl TpeaMeTra HalpaBieHHUEeM
MEPBOCTENICHHON 3HAYUMOCTH TPAJUIIMOHHO TPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOM HayKM KakK O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
NEATEIbHOCTH YEJI0OBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJUYECKOM TOUKM 3pPEHMS] TAaKOW MOJIXOJ K OMNPEACICHUIO Ieel H3ydeHUs
npeaMeTa sSBJISIETCS BIOJIHE ONPaBIaHHBIM.

CornacHo [aHHOW TOYKE 3pEHUS TJIABHBIMHU IEISIMHA HW3Y4YEHHS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 Ki1.) SBISIOTCS:

e (opMHUPOBaHHE CUCTEMBl XUMHUCCKUX 3HAHUN KaK BaXKHEHIIICH COCTaBIISIOIICH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHpPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC
MOHATHUS, PyHAaMEHTaJIbHbIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA HAYKU,
YCBOCHHE u MMOHUMAaHUE CYIIHOCTH JIOCTYTTHBIX 00001IeHnH
MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIICHUE C UCTOPHEN UX pa3BUTHUS U
CTaHOBJICHHS;

e (QopMupoBaHUE M pa3BUTUE NPEACTABICHUM O HAYYHBIX METOJaX IMO3HAHMS
BELIECTB U XMMUYECKUX PEAKIUN, HEOOXOIUMBIX IJIsi MPUOOPETEHHUS] YMEHUN
OpPUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SBICHUN, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHH M CIOCOOOB NI€ATENIHOCTH, CBSA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM  XMUMHYECKOTO  OJKCIEpUMEHTa,  COOJIOJEHUEM  MpPaBUII
0e30macHOr0 O0paIeHUs ¢ BEIEeCTBAMH.



Hapsiny ¢ aTuM, conepkarenbHas XapakTepUCTHKa Ieled U 3a1ad H3ydyeHUs
npeaMeTa B MMporpaMMme MO XMMUM YTOYHEHA M CKOPPEKTHpPOBAaHA B COOTBETCTBHUU C
HOBBIMU IPHUOPUTETAMHU B CUCTEME CpeaHero ooumero odpazoBaHusi. CeronHs B
MpernofaBaHUM XUMHUU B OOJIBIICH CTENEeHU OTHAETCS MPEANOYTEHUE MPAKTHUYECKON
KOMITOHEHTE COJIep>KaHusl 00y4YeHUs, OpPUEHTUPOBAHHON HA MOATOTOBKY BBIMYCKHHMKA
o011eo0pa3oBaTeIbHOM  OpraHW3aly, BIAJACIONIET0O HE HAO0OpOM 3HAHUH, a
(YHKIIMOHAJIBHOM TI'PAaMOTHOCTBIO, TO €CTh CHOCOO0aMH U YMEHHUSIMH AaKTHUBHOIO
MOJTyYEHUs 3HAHUN U IPUMEHEHUS UX B peajbHON KU3HU JJIS PEIICHUS IPAKTHUECKUX
3ajad.

B cBsizu ¢ 3TMM npu U3ydeHUH mpeaMeTa «XUMHS» JTOMHUHHUPYIOIIee 3HAUYCHUE
IPUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

ajanranus OOyYaroIIMXCS K YCJIOBHUSM JWHAMUYHO pa3BHUBAIOIIETOCS MHpA,
(dopMupOBaHNE HHTEIIEKTYabHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM;

¢opMupoBaHne y  OOydYarOIIMXCS ~ KJIIOYEBBIX  HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIUI), MMEIOIIUX YHUBEpPCAIbHOE 3HAUEHHE Ul pa3IUYHbIX BHJIOB
NEeSATENbHOCTH: peuieHus mpoOseM, MOUCKa, aHain3a M 00paboTKH HH(pOpMaLUH,
HEOOXOUMBIX ISl IPHOOPETEHUS OIBITa ACSITETFHOCTH, KOTOPas 3aHMMAET Ba)KHOE
MECTO B MO3HAaHWU XUMHH, a TaKkKe JUIsl OLEHKU C TO3ULUN HSKOJIOTMYECKOM
0€30MMacCHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHUYECKUX MPOLECCOB Ha OPraHU3M
YeJI0BeKa U MPUPOTHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, HHTEIUICKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00ydYarolmuxcs: CIOCOOHOCTH CaMOCTOSATENBHO MPUOOpPETaTh HOBbBIE
3HAaHUA 10 XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSAMH, MCIOJB30BaTh
COBpEMEHHBbIE MH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl MOMCKAa W aHajdu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COJIePIKaHNUS;

dopMUpOBaHNE U Pa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHHSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, MNpU IUIAHUPOBAHMM U TMPOBEIECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE y  OOydJamImuxcs  YOSKIEHHOCTH B  TYMaHUCTHYECKOH
HaNpaBJIEHHOCTH XUMHUHU, €€ BAXKHON pOMM B PEHICHUH TJIOOATBHBIX MPOOJIeM
palMOHAIBHOIO MPUPOIOIOIB30BAHNS, TMOIMOJHEHUS SHEPreTHYECKUX PpECypcoB U
COXPAaHEHHUS TMPHUPOJHOTO pPABHOBECHS, OCO3HAHHUA HEOOXOIUMOCTH OEpesKHOro
OTHONICHUS K TPHUPOJE W CBOEMY 3JI0pPOBBIO, a TakKe MPUOOPETEHUs OIbITa
UCIOJb30BAaHUS MOJIYYEHHBIX 3HAHMM Ui NPHUHATHS TPaMOTHBIX pEIIEHUH B
CUTYaLUsX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yue6GHoM miaHe cpenHero o0iero o6pa3oBanus mpeaMer «Xumus» 06a30BOro
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBEHHO-HAayUHbIE PEAMETHI.

OO1iee yMcno yacoB, OTBEAEHHBIX JUIsl MU3YYEHHUS] XMMHUH, HA 0a30BOM YpOBHE
cpeaHero oo1iero oopasoBanusi, B 10 kimacce coctaiser 34 daca (1 yac B Henero).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPT'TAHNMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[Ipeamer opraHnyeckod XHMHHM: €€ BO3HHUKHOBEHHE, PAa3BUTHE M 3HAYEHUE B
[IOJIyYEHUH HOBBIX BEIIECTB U MAaTEPHUAIOB. Te€OpHusl CTPOCHHsI OPTaHUUYECKUX COEAMHEHUM
A. M. bytnepoBa, €€ ocHOBHblE MNONOXKEHUS. CTpyKTypHBIE (OPMYJIBI OPraHUYECKUX
BelIeCTB. ['omosyorus, uzomepus. XUMHUYECKasl CBA3b B OPraHUYECKUX COECIMHEHHSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o KiIacCUPUKAaUMU OpraHMYeckux BemecTB. HomeHnknarypa
OpPraHUYECKUX COEIMHEHUHN (CUCTeMaTH4yecKas) U TpPUBHMAJIbHbIE Ha3BaHUS Ba)KHEHUIIMX
IIPEACTABUTENIEN KJIIACCOB OPTaHUYECKHUX BELIECTB.

DKCnepruMEHTAIbHBIE METObI M3YUYEHHS BEUIECTB U UX MPEBpPALICHUIN: 03HAKOMJICHUE
¢ oOpa3laMu OpraHMYEeCKMX BELIECTB M MaTepUajlaMd Ha HMX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OPraHMYECKUX BEILIECTB, HAOIIOJEHUE U ONUCAHHE JEMOHCTPALMOHHBIX OIBITOB
[0 MPEBPALEHUIO0 OPTaHUYECKUX BELIECTB MpPU HArpeBaHUM (TUIaBJIEHUE, OOYyTJIMBaHUE U
ropeHue).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN PsAA. MeTaH M 3TaH — mpoCTeuIne
NPEJICTABUTENN aJKaHOB: (PU3MYECKHEe M XUMUYECKHE CBOMCTBa (peaklMy 3aMelleHus U
TOpEeHMs), HaX0XKJIEHUE B PUPOJIE, OITyUEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHME, TOMOJOTMYECKUU psAA. OTWIEH W MPONUIEH —
MPOCTEUILINE TMPEACTABUTENMN AJIKEHOB: (DU3MYECKME U XMMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THApPATAlWU, OKHUCICHHS U  MOJUMEPHU3aLnH),
MIOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtammen-1,3 wu  mMetunOyramueH-1,3: CcTpoeHWE, BaKHEWIINE
XMMHUYECKUE CBOMCTBA (peakius nonumepusanun). [lomydenre CHHTETHUECKOTO KaydyKa 1
PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psil. AUETHIIEH —
NpOCTEHIINN TPECTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3NYECKUE M XUMHUYECKHE
CBOMCTBa (peakuuy TUAPUPOBAHUS, TAIOT€HUPOBAHUS, TUAPATALIMHA, TOPEHHUS), TTOIyYCHHUE
Y IPUMEHEHUE.

Apenbl. bensoin: cocras, cTpoeHue, GU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakIuu
raJIOTEHUPOBAHMS 1 HUTPOBAHUSA), MOIYyYEHUE U TpUMeEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuueckue COUCMBA (peakyuu 2al02eHUpPOSanus U HUMPOBAHUS),
nonyuenHue u npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY
YIJIEBOAOPOAAMH, IPUHAICKALIMMH K Pa3IUYHbIM KJIACCAM.

[IpuponHble MCTOYHUKH YIIeBOAOPOAOoB. [IpupoaHbiii ra3 U momyTHbIE HE(TAHBIE
ra3el. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepadoTku HEPTH: MEPEroHKa, KPEKUHT
(TepMuveckuii, KaranuTuueckuit), nuponu3. [lpoaykTsl mepepaboTku HedTH, HX



IPUMEHEHUE B NPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIM yroip M HPOAYKTHI €ro
nepepadboTKH.

DKCneprUMEHTAIbHBIE METObl U3YUYEHHSI BEIECTB U UX NMPEBPAILCHUN: O3HAKOMJIEHUE
c o0Opa3umamu IJJacTMacc, KaydykKoB M pe3uHbl, Koulekiuu «HedTe» u  «Yromby,
MOJEIIMPOBAaHUE MOJIEKYJl YIVIEBOJOPOJOB UM  TaJOr€HONPOU3BOJHBIX, IPOBEIACHUE
OPAKTHYECKON pabOThI: MOTYYEHHE ITHIIEHA U U3yUYEHUE €TO CBOMCTB.

PacuérHsble 3anauu.

Bbluucienuss 1Mo ypaBHEHUIO XMMHUYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEUIECTBA WM MPOAYKTA PEaKLMU MO U3BECTHBIM Macce, 00bEMY, KOJUUYECTBY
OJIHOT'O U3 UCXOJIHBIX BEIIECTB UJIU MPOITYKTOB PEAKIINN).

KucJiopoacoaep:kamnue oprannuecKkue coeJMHeHUs

[IpenenbHble OMHOATOMHBIE CIIMPTHI. METaHON W 3TAHOJN: CTpOEHUE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBAa (peakuMd C AaKTUBHBIMH METAJUIaMH, T[ajJOr€HOBOJOPOJIaMH,
ropeHue), NpuMeHeHue. BonopoaHble CBSI3M MeXxay MOJEKylaMHu crnupToB. JlelicTBue
METAHOJIAa ¥ 3TaHOJIa HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbI€ CHUPTHL. DTUIEHTIUKOIb WU TIULEPUH: CTPOEHUE, (PU3NYECKHUE U
XUMUYECKUE CBOMCTBA (B3aMMOJEHCTBUE CO IIEJTOYHBIMU METAJJIaMH, KadeCTBEHHas
peakiusi Ha MHOToaroMHble cnupthl). [leiicTBue Ha opraHus3Mm uenoBeka. [IpumeHenue

[JIMIEPUHA U STUJICHTIIUKOIIS.
deHol: cTpoeHHe MOJEKYJbl, (PU3MUYEeCKHe W XMMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denona.

Anpnerunipl U Kkemowusvl. DopManbAeruja, aueTalbIeruj: CTpoeHue, (U3MYecKue u
XUMHUYECKHUE CBOMCTBA (peaklui OKHUCICHUS W BOCCTAHOBIICHUS, KAUECTBEHHBIC PEAKIIUHN),
MOJIyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAss U YKCYyCHas
KHUCJIOTBL: CTpO€Hue, (pu3ndyeckue U XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOUIME Uil Kiacca
KHUCJIOT, peakius 3TepuduKanuu), noaydeHue u npumeHenue. CTeapuHoBas U OJIEMHOBAs
KHCJIOTBI KaK TMPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MpIda KaK COJU BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxubie 3GUpbl KaK ITPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIPOJIU3 CIOXKHBIX
a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. bruonornueckas poJib >KUPOB.

VYrneBoapl: coctaB, KiaccupuKanus YriIeBOJOB (MOHO-, M- W TIOJUCAXAPUIIBI).
['mroko3a — mpocTeliii MOHOCaxapul: 0COOEHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3NYECKUE U
XHMHYECKHE CBOMCTBA (B3aumojeiicTBue ¢ ruapokcuaoM meau(ll), okucienrne aMmMuaqyHbIM
pacTBopoM okcuaa cepedpa(l), BoccTaHOBIEHHE, OPOKEHHE TJIIOKO3bl), HAXOXICHHUE B
npupoje, NpUMeHeHue, Ouosiornmueckass poiib. Potocunre3. Dpykro3za Kak u30Mep
[JIFOKO3BI.

Kpaxman u uemnono3a kak mnpupojsble mnonumepbl. CTpoeHue Kpaxmana u
1esuiosio3bl. du3nyeckue U XMMHUYECKUE CBOMCTBA Kpaxmaia (TMApOJIN3, KaueCTBEHHas
peaKIus ¢ HOJ0M).

DKCIepUMEHTaIbHBIE METOJIbI U3YUYE€HUsI BEIECTB U UX MPEBPAILCHUI: TPOBEACHUE,
HaOIOZICHUE W ONMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBCHHBIC
peaKkuy OJHOATOMHBIX CIIUPTOB (OKUcIeHue 3TaHosna okcugom meau(ll)), MHOroaToMHBIX



CrUpTOB (B3auMojielcTBUE TiniepuHa ¢ ruapokcuaoMm meau(ll)), anpaernnos (okucieHue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l) m rumpokcumom menu(ll), B3anmmopeiicTBue
KpaxMajia ¢ MOJ0M), MPOBEJACHUE MPAKTHUUYECKON pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnrlie 3agaun.

Boluucienuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJITHOTO BEILECTBA WJIM MPOJYKTa PEAKLMH MO U3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

A3zoTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMHHOKHCIIOTBI Kak aMQOTepHble OpraHUYecKue coeauHeHus. Duznyeckue u
XUMUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe TiuiuHa). buosormdyeckoe 3HaueHUE
aMmuHOKuUCHOT. [lentusl.

benku kak npupoAHbIE BBICOKOMOJIEKYJISIpHbIE coelMHeHud. [lepBruHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OeakoB. XUMHUYECKHE CBOICTBa OEJIKOB: TMAPOJIN3, JE€HATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKH.

DKcnepruMEeHTAIbHBIE METOAbl U3yUEHHUS BEIIECTB U UX MPEBPAILCHHI: HAOIIOICHHE U
ONKCAHUE JIEMOHCTPALMOHHBIX OMNBITOB: JA€HATypauus OEJIKOB MpU HAarpEBaHHH, L[BETHHIE
peakIuy OeIKOB.

BbicokoMo1eKyJISIDHBIC COeIMHEHUS

OCHOBHBIE NTOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, TOJIMMED,
CTPYKTYPHOE€ 3BEHO, CTEINEHb MOJMMEPHU3aLUU, CPEAHS MOJEeKyIspHas macca. OCHOBHBIE
METO/Abl ~ CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COEAMHEHUH —  MOJMMepU3alus U
ITOJINKOHICHCALIHSL.

OKCnepUMEHTAIBHBIE METObI M3YUYEHHSI BELIECTB U UX MPEBPALICHUI: 03HAKOMIICHHE
¢ o0pa3uaMy NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXNpeIMETHBIX CBSI3€M MPU W3YYEHWH OpPraHudeckod xumuu B 10
KJIACCE OCYIIECTBISICTCS 4Yepe3 MHCIOIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHbBIX
MOHATUM, TaK M TOHATUH, SBIAIOIIUXCS CHCTEMHBIMH [UIsI OTACJBHBIX THPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTecCTBEeHHO-HAY4YHbIE MOHATHUA: SIBJIEHUE, HAYYHBIM (haKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KJIacCHU(pHUKalus, MEePUOJUYHOCTh, HaOIIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uznka: MaTepusi, SHEPrus, Macca, aTOM, AJIEKTPOH, MOJIEKYJa, SHEPreTHYECKUI
YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHME BelllecTBa, (u3nyeckue
BEJIMYMHBI U €AMHUIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocepa, 0OMEeH BEIIECTB B OpraHuzMe, GOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHbIE BellecTBa (OENIKHU, YIIIEBOIbL, )KUPHI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MHUTAHUS, MOIOIIUE
CpEICTBa, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaT€pUabl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



IVIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHMA ITPOI' PAMMEBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO  ycraHaBiuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHS
OOyJaronMMuUCs  TporpaMM  CpeIHero  o0mero oOpa3oBaHUS  (JTUYHOCTHBIM,
METanpeAMETHBIM U IpeaMeTHbIM). HayduHo-MeToauueckoil OCHOBOW il pa3paboTKU
IUIAaHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrpaMM CpeaHero ooiiero oOpa3oBaHMs
ABJIIETCS CUCTEMHO-/AEATEIbHOCTHBIN MOAXOI.

B cooTBercTBMM C CHCTEMHO-JESTEIBHOCTHBIM TIOJXOAOM B  CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS TMpeaMeTa « XMMHUsI» Ha YPOBHE CPEIHEro OOIIero
oOpa30BaHMsI BBIJEIICHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHHE OOYyYaroIIMMHUCA POCCHUMCKOW TIpakJaHCKOM HMJAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEICTICHHIO;

HaJIMYMEe MOTHBALIMU K 00y4EHHIO;

[[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHWI JIHUYHOCTH HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJACTBOBAaThCS B  CBOEH
JESTEIbHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPHUCYIIMMH II€JIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYMe PaBOCO3HAHUS HKOJIOTHYECKOM KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEIH
U CTPOUTD KU3HEHHBIE TIIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHUS IpeaMeTa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHHUTATEIHHOW MAEATEIPHOCTH B COOTBETCTBHH C TYMaHHCTUYECKUMH,
COILIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU U UJ€AIaMUA POCCHICKOTO
Ipa)XIaHCKOIro 00IIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU TTOBEICHMS,
CHOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHHUS, CaMOPa3BUTHS U HPaBCTBEHHOIO
CTaHOBJICHUS IMYHOCTH 00YYaIOITIXCS.

JImuHOCTHBIE  pe3yNdbTaThl  OCBOCHHSI  TpeaMmeTa  «XHUMHS»  OTPa)karoT
chOpPMUPOBAHHOCTh ~ OMBITAa TIO3HABATENBHOM W  TMPAKTHYECKOW  JEATEIBHOCTH
oOyyaromuxcsi 1Mo peaju3aldyd NPUHATHIX B OOIIECTBE LEHHOCTEH, B TOM 4YHCIE B
JacTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMA!

OCO3HaHUsl OOYYAIOIIMMHUCSA CBOMX KOHCTUTYLHMOHHBIX TMpaB W 0OsS3aHHOCTEH,
YBa)KCHMsI K 3aKOHY U MPAaBOMOPSIKY;

MPEICTAaBICHHS O COLIMATIBHBIX HOPMax U MPaBUIaX MEXKIMYHOCTHBIX OTHOILIEHUH
B KOJJICKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW AEATEIBHOCTU NPU CO3JAaHUM YUEOHBIX
IPOEKTOB, PEIICHWU YYEOHBIX W IO3HABATEIbHBIX 3a/a4, BBIIOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH IOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS], JIOTUKY U apTyMEHTBI
APYTUX NPU aHAJIW3€ Pa3IMYHbIX BUJOB YUeOHOU NEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOTO  OTHOLIEHUSI K HCTOPUYECKOMY W  HAay4HOMY  HaCJEAMIO
OTE€YECTBEHHON XUMUM;

YBOKEHHUA K IIPOLIECCY TBOpYECTBA B OO0JacCTM TEOPUM M IPAKTHUECKOIO
OPUMEHEHUS XUMHH, OCO3HAHHsI TOTO, 4YTO JOCTMIKEHUS HAYKH €CTb pe3yibTaT
JUIUTEJIbHBIX HAOIIOACHUI, KPONOTIIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, IOCTOSSHHOTO
TpyJla YYEHBIX U MPAKTHKOB;

MHTEpECa U IO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOIIEM AHAIU3E
UH(pOpPMAIUU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallUH, CBSI3AHHBIE C XUMHYECKMMU SIBICHUSMU, U
IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH,;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U ITOCTYIIKU CBOMX TOBAPUIIEH C IMO3ULIUIA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) gpopMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMaHUs LIEHHOCTEHN 3I0pOBOro U 6e30macHoro oopasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (HU3NYECKOMY U ICUXHUYECKOMY
3J10pPOBBIO;

cOoONIO/IeHNs TMpaBWil 0Oe30macHoro oOpalieHusi C BeleCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHMMaHUsl EHHOCTU MpPaBWJI UHAUBUAYAIBHOIO U KOJUJIEKTUBHOTO O€3011aCHOTO
NOBEACHUS B CUTYALMX, YTPOXKAKOIINX 310POBBIO U )KU3HU JOAEH;

OCO3HaHUSl TMOCIEACTBUM M HENPUATHUS BPEIHBIX NPHUBBIUEK (yNOTpeOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKaTUBHOMN KOMITETEHTHOCTH B yueOHO-HCCIeI0BaTEIbCKON
JesITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX AEATEILHOCTH;

YCTAHOBKM Ha AaKTMBHOE Y4YacTHE B PEIIECHUU MPAKTUYECKHX 3aJlay COLMAIbHON
HaIpaBJIEHHOCTHU (B paMKax CBOEr0 KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3yUYeHHIO0 Mpodeccuil pa3inyHoro poja, B TOM YHCIe
Ha OCHOBE MPUMEHEHHUSI PEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYLy, JIIOIAM TPYAA U PE3YJIbTATAM TPYLOBOM JACATENBHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJMBUIYaJIBbHON TPAEKTOpUM 00pa3oBaHUs,
Oyayuiel mpodeccun M peanu3aluyd COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB U MOTpeOHOCTEH
0o0IIeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:



AKOJIOTUYECKU I11eJIeCOOOpPa3HOr0 OTHOMIIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUsl TJI00aJbHOTO XapakTepa HKOJIOTHYECKUX IMpoOJeM, BIHSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOM CPEb;

OCO3HAHUS HEOOXOIWMOCTH WCTOIB30BAHMS TOCTIDKCHHN XUMUW JJI PEIICHHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HEIMPUATHUS JIEUCTBUN, NPUHOCIIINX BpEJ OKPYKAIOWIIEH MPUPOTHOM
cpele, yMEHHUS MPOTHO3UPOBATh HEOJATONMPUITHBIE HKOJOTHMUYECKHUE TOCIIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIATh UX;

HAJIMYMS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKOU KYJIBTYpPBI,
OIbITA JEATEIBHOCTH JKOJIOIMYECKOM HANPaBICHHOCTH, YMEHUS PYKOBOIACTBOBATHCS
UMHU B TIO3HABATENIbHON, KOMMYHUKATUBHOM M COIIMAJIILHOW MPAKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO IPOTUBOCTOSITH UIEOJIOTHU XeM0GhoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKY;

MOHUMAaHUS CHeIMPUKN XUMUU KaK HayKH, OCO3HaHUs €€ poyid B (OPMHUPOBAHUU
pPallMOHAJIBHOTO HAY4YHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO IMPEJCTaBICHUS 00
OKPYXaIIIEM MHUPE KaK O €IUHCTBE MPUPOALI M YEIOBEKA, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHUu pOo0JIeM COXPaHEHUSI IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COO0ON 3HAYMMOCTH XUMHUH JIJII COBPEMEHHOM ITUBUIIM3AIIMU: B
e€ TyMaHHCTUYECKON HaNpaBJICHHOCTH W BaXHOM pOJM B CO3JIaHUM HOBOM 0asbl
MaTepUAIbHOM KYJIBTYPhI, PEIICHUH TJIOOATbHBIX MPOOJEM YCTOMYMBOIO Pa3BUTHUS
YEJIOBEUECTBA —  CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM ©  AKOJOTUYECKOU
0€30MmacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECTICUCHUH YCIOBUM YCHENIHOTO TpyJa H
AKOJIOTUYECKH KOM(POPTHOM KU3HHU KaXKJAO0T0 YieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: NMOHMMAaHUs CYIIHOCTH METOJIOB NMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOb30BaTh MOJTy4aeMble
3HAHUS I aHau3a U OOBSICHEHHS SBJICHUN OKPYXKAIOIIET0 MUPA U TMIPOUCXOSIINX B
HEM WM3MEHEHUW, YMEHUs JieJlaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS HAa OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJTbIO TIOYUYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATEJIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS ISl PELICHUsI
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUIX;

VMHTEPECA K O3HAHUIO U UCCIIEI0OBATEIbCKON IESITEIbHOCTH;

TOTOBHOCTH ¥ CITIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPA30BaAHMIO,
K aKTUBHOMY ITOJIYYEHHIO HOBBIX 3HAHUW MO XHUMHHU B COOTBETCTBHUM C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpEcCa K OCOOEHHOCTSIM Tpyla B pa3liMyHbIX cdepax mnpodeccuoHaIbHOM
JNEATETBHOCTH.



METAIIPEIJMETHBIE PE3YJ/IBTATDBI

MeramnpeaMeTHbIe pe3yJabTaThl OCBOSHHUS Y4YEOHOro TmpeaMeTa «XuUMHUsS» Ha
YPOBHE CpEeHEro 00IIEro 00pa3oBaHUs BKIIIOYAIOT:

3HAYUMBbIE TUTSL dbopmupoBaHus MHUPOBO33PEHHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIC) OOIleHayYHbIe TOHATHSA, OTpaKarolue
IIEJIOCTHOCTh ~HAay4yHOM KapTHHBI MHpa U CHEHU(PUKY METOJOB TO3HAHUS,
HCIIOJIb3YeMBbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIECTBO, SHEPIHs, SBIICHHE,
MpoIiecc, CUCTeMa, Hay4HbId (HaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIe0BaHNE, HAOI0ICHUE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC Yy4ueOHbIe JeHCTBHUS (ITO3HABaTeIbHBIE, KOMMYHHKATHBHEIE,
peryiIaTuBHbIE), obecrieunBaromye GopMupoBaHue (yHKIIMOHAIBHOM T'PAaMOTHOCTH M
COIMATBHON KOMITETCHITUN 00YyJarouXcs;

CIIOCOOHOCTh O0O0YYaIOIIUXCSl MCHOJIb30BaTh OCBOEHHBIE MEXIUCIUIIMHAPHEIE,
MHPOBO33pPEHUYCCKHE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUS B TTIO3HABATEILHON 1
COITMAJILHOM MTPaKTHKE.

MeranpeaMeTHpie  pe3yiabTaThl  OTPaXAlOT  OBJIAQJACHHE  YHHUBEPCATHbHBIMHU
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTHUBHBIMH JICHCTBUSIMHU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU eHCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITEIILHO (POPMYJIMPOBATh U aKTYyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OmpeneNniaTh MeNMu ACATENBbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH UX
JTOCTHUKEHHUS, COOTHOCUTD PE3YJIbTAThI ICATEILHOCTH C TTOCTABJICHHBIMH ICIISAMU;

UCIIOJIb30BaTh IIPH OCBOSGHHUM 3HAHMH TIPUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICIATh XapaKTepHbIC IIPU3HAKW TIOHATHH W yCTaHABIMBATh HUX B3aUMOCBS3b,
HCITOJIB30BaTh COOTBETCTBYIOIIUE TIOHATHS JII OOBSCHEHWS OTACIBHBIX (PAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU JUIA KIIACCU(UKAIIUHA BEIIECTB M XUMHUCCKUX
pEeaKLnii;

yCTaHABIMBATh TPUYUHHO-CJICICTBCHHBIC CBSI3U MEXIY N3YYaEeMbIMH SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, [0 aHAJIOTHH),
BBISBIISATh  3aKOHOMEPHOCTH M TIPOTUBOPEUHMS B PacCMaTPUBACMbIX  SBJICHUSX,
(bOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATh B TMPOIIECCE TO3HAHUSA, WCIOJIb3YEMbIE B XUMHH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, TMPEOOPA30BLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHYECKUM
3HaK (CMMBOJI) RJIEMEHTA, XUMHUYECKass (opmysia, ypaBHEHHE XUMHUUYECKOW peakIud —
MpU  pEIIeHWH Yy4YeOHBIX T[IO3HABATECIBHBIX W MPAKTHYECKUX 3a1ad, NPUMEHSTh
Ha3BaHHBIC MOJIEIbHBIC TPEACTABICHUS Il BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE TeiiCTBUA:



BJAJIe€Th OCHOBAaMHM METOJOB HAyYHOIO II03HAHUS BEIIECTB U XHUMHUYECKUX
peakuuii;

(opMyIupOBaTh LENU U 33Ja4M HUCCIENOBAHUS, MCIOIb30BaTh MOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIIMPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (POPMHPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUI;

BJAJE€Th  HABbIKAMU  CAMOCTOSITEJIbHOTO  IJIAHUPOBAHUS U NPOBEACHUSA
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HaOMI0IaTh 3a XOJOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBAThH
0000IIEHNsT U BBIBOJBI OTHOCHUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEIOBaHMUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIaHHOM padoTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOW  MCCIEAOBATENbCKOM M IPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY IOHUCKY
METO/IOB pEUICHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PA3JINYHBIX METOAO0B MO3HAHUS.

3) pa6ora ¢ ungopmanmeit:

OpPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHHMKAX MHGOpManuu (Hay4yHO-TIOMYJIsIpHas
JUTEepaTypa XMUMUYECKOTO COJEp:KaHUA, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

(opMyIUpPOBATH 3aMPOCHl U NPUMEHATH Pa3INuHble METOABI IIPU MOUCKE U OTOOpE
UHpOpMaIu, HEOOX0IUMOH JIJIs1 BBIITOJIHEHUST YUEOHBIX 3a/1a4 ONpeleIEHHOIO TUIIA;

npuoOpeTaTh  ONBIT  HUCIOJIb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpencTaBiieHUs HUHGOPMALMU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KaueCTBE CPEJCTBA MpH padoTe ¢ XUMHUYECKOH
nH(popManuen: IPUMEHATh MEXIIPEAMETHBIE (PU3NUECKHEe U MAaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIONIb30BaTh M Mpeo0pa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaIJISITHOCTH.

OBiaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH ACHCTBUAMMU:

3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYKJaeéMOM TE€Mbl B XOJe AWaiora W/Wiu
JUCKYCCUH, BBICKa3bIBaTh WJEH, (GOPMYIHPOBATH CBOM MPEIJIOKEHUS] OTHOCHTEIHLHO
BBINIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

BBICTYIIaThb C MPE3EHTAlMENd pPE3yJIbTaTOB I103HABATENIBHOM JIESITEIIBHOCTH,
IOJyYEHHBIX CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, IMPAKTUYECKOW padOThl IO MCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peai3allMd y4eOHOro NMpoeKkTa U (HOpPMYJIHpPOBaTh BBIBOABI IO
pe3ynbTaTaM NPOBEAEHHBIX HCCIEAOBAHMI NYTEM COrJIacOBaHUS MO3HULMA B XOI€
o0CyXIeHHsI 1 0OMEHA MHEHUSIMH.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1 CTBHSAMH:



CaMOCTOSITEJIFHO  IUIAHUPOBaTb M OCYIIECTBIATH CBOIO  IO3HABATENBHYIO
AeSTeIbHOCTh, OmpeAenss e€ IelMd MW 3a7add, KOHTPOJMPOBATH W 1O Mepe
HEOOXOJIMMOCTH  KOPPEKTUPOBaTh  MpelaraeéMblii  alroput™M  JACUCTBUI  Ipu
BBITIOJTHEHUH  Y4eOHBIX M  HCCJIENOBATeNIbCKUX  3ajad, BbIOMpaTh HaumbOojee
3¢ deKTUBHBIN CIOCO0 UX PEHICHUS ¢ YUETOM MOTYYSHHSI HOBBIX 3HaHUHN O BEIIECTBAX U
XUMUYECKHX PEaKIUsX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH NEATENPHOCTH HAa OCHOBE CaMOAHAIM3a U
CaMOOILIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XuMush» OTpaxkaroT:

c(hOPMHUPOBAHHOCTH MPEJCTABICHUI O XUMUYECKOM COCTaBJISIFONIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa, POJIU XUMHUU B T[IO3HAHUU SIBJICHUW MPUPOABI, B
(hOpMHUPOBAHUY MBIIUICHUS U KYJIbTYPhI JMYHOCTH, €€ QYHKIIMOHAIbHON IPaMOTHOCTH,
HEOOXOMUMON JJIsl PEIICHUS MPAKTHYECKUX 3a7a4 M JKOJOTMYECKHM OOOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 370POBbIO U IIPUPOTHON CpeIe;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUS (XUMUYECKUU BJIEMEHT, aToM, JJIEKTPOHHAas 000JI0YKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, XHMHUYECKasi CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas M COKpamiéHHas), MOJib, MOJISIpHas Macca,
MOJISIPHBIN 00BEM, YTIEPOIHBINA CKeNeT, PYHKIMOHANIbHAS TPYIINA, paJuKail, U30Mepus,
W30MEPHI, TOMOJIOTUYECKHN  psii, TOMOJIOTH,  YIJEBOJOPOJbI, KHUCIOPOA U
a30TcoAepKallue  COEAUHEHUsS, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHUS); TEOPHUM W  3aKOHBI  (TEOpHsl  CTPOEHUSA
opraHnueckux BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUN SI3bIK XMMHUH; MHUPOBO33PEHUECKHE 3HAHUS,
JieXKale B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBIICHUM,
dakToIorMYecKue CBEJACHUS O CBOWCTBAaX, COCTaBe, IOJYyYEeHUH H OE30MacHOM
WCIIOJIb30BAaHUN BAXKHEHIIMX OPTaHMYECKUX BEIIECTB B OBITY M TPAKTUYCCKOMN
NEeSTETbHOCTH YEJIOBEKa,;

chOPMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHbIE TPU3HAKU TOHATHM,
yCTaHABJIMBATh HMX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE TMOHSTHS MpU
ONMCAHUU COCTaBA, CTPOCHHUS U MPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

c(hOPMHUPOBAHHOCTh YMEHUW HCIOJIH30BATh XHWMHUYECKYIO CHUMBOJHKY IS
COCTaBJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN) hopmy
OpraHUYEeCKUX BEUIECTB M YpaBHEHUN XMUMHUYECKUX pPEaKIUi, U3rOTaBIMBATh MOJEIU



MOJIEKYJl ~OpPraHMYECKMX BEIIECTB JJs WUIIOCTPAllMd HMX  XHMHUYECKOro U
IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOPMHUPOBAHHOCT, yYMEHUN YyCTAHABIMBATH MPUHAAJIEKHOCTh HM3YyUECHHBIX
OpPTraHUYECKUX BEIIECTB MO WX COCTABY M CTPOCHHUIO K OMPEACIEHHOMY KIIAacCy/TpyIie
coeMHEHU  (YIJIEBOAOPOABI,  KHUCIOPOJ U  a30TCOAEpIKAIIUE  COCAUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMs), JaBaTh UM Ha3BaHUS IO CHUCTEMaTUYECKOMN
Homenkinarype (IUPAC), a Taxxke NpUBOIUTH TPUBHAIBHBIC HA3BaHUS OTICIbHBIX
OpPraHUYeCKUX BEHIECTB (ITWICH, MPOMUJIEH, alleTUJICH, STWICHIJUKOJb, TJIUIIEPUH,
denon, QopmanmbaeTua, arneTanbACTH, MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTa,
OJICMHOBas KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TITI0K03a, (PYKTO3a, Kpaxmall, IMeJII003a,
TJIMITUH);

chOPMHUPOBAHHOCTh YMEHHS  OMNpPEAENATh BHUJIBI XUMHUYECKOW CBS3UM B
OpPTaHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

chOPMHUPOBAHHOCTh YMEHHS TPUMCHATH IIOJOKECHUS TEOPUH  CTPOCHHUS
opranuveckux BemectB A. M. BytiepoBa s 0OBsICHEHUS 3aBUCHUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh COCTAB, CTPOCHUE, (HU3MUECKUE U
XUMUYCCKHNE CBOMCTBA TUITMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTaHUYECKHUX
BelllecTB (METaH, 3TaH, STUJICH, MPOIWIICH, alleTuieH, OyTaaueH-1,3, MeTunoyTaaneH-
1,3, OGeH30i1, METaHOJN, A3TAHOJ, ATWJICHIJIMKOIb, TIUIEPHUH, (EHOJI, aleTaabIeTU/I,
MypaBbHHAsi M YKCYCHasl KHCJIOTBI, TJIFOKO3a, Kpaxmal, IEeJUII0JI03a, aMUHOYKCyCHas
KHCJIOTA), WUTFOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY HHUMH YpPaBHCHHSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCIIOIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKH YTJIEBOJIOPOJIHOTO
ChIpbs (HE(PTh, MPUPOIHBIN Ta3, Yrojib), CIOCOOB MX MEPEPadOTKH U MPAKTUUIECKOE
IpUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh yYMEHUH TPOBOJUTH BBIYUCICHHS TI0 XUMHUYECKHUM
ypaBHEHMSIM (Macchl, 00BEMA, KOJUYECTBA HCXOAHOTO BEIIECTBA WM TPOJIYKTa
pPEaKIMK MO M3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB
WJIY TIPOIYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHUHW BIIAJETh CUCTEMON 3HAHWI 00 OCHOBHBIX METOJaX
HAyYHOTO IMO3HAHMS, UCTIOJIb3YEMbIX B XUMUHU MPU W3YUYCHHUH BEIICCTB U XUMUYCCKUX
sSBICHUN (HAOMIOJICHUE, HU3MEpPEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIH30BaTh
CUCTEMHBIC XUMWYECKUE 3HAHUS JIJISl MPUHATHUS PEIICHUN B KOHKPETHBIX YKU3HCHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMECHECHHEM;

c(hOPMHUPOBAHHOCTh YMEHUN COONIOAATh MpaBWja IOJIb30BAHUS XUMUYECKON
nocyaoil u jabopaTOpHbIM O0OpYIOBAaHHMEM, a TakXKe TpaBWiIa OOpalieHusi C
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMH IO BBIMOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHHMA IUIAHUPOBATh W  BBINOJHATH  XUMHUYECKHUM
AKCIIEPUMEHT (TIPEBpAILEHUs OPTaHWYECKUX BEIIECTB MPU HArpeBaHUM, IMOJIYYEHUE



ATUJIEHA U M3YYEHUE €r0 CBOMCTB, KQUECTBEHHBIC PEAKIIMM OPraHUYECKHUX BEILECTB,
JieHaTypalus OeJIKOB MpPU HAarpeBaHHUM, I[BETHHIE PEaKI[MU OETKOB) B COOTBETCTBUU C
paBUJIaMH TEXHUKUA O€30MACHOCTU MPHU OOPAIIEHUH C BEIIECTBAMHU U JTaOOPATOPHBIM
00Opy/IOBaHUEM, TPEACTABIATh PE3YyIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opme
3aMyCy ypaBHEHUI COOTBETCTBYIOIIMX PEAKIMA U (OPMYITUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKHM  aHAJIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaIMIO, TOMYy4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (CpEICTBA MacCOBOIi
uHpopmanuu, IHTepHET U apyrux);

c(hOpMHUPOBAHHOCTH yYMEHUI coOmro1aTh npaBuia 9KOJIOTUYECKU
11€JIECO00PAa3HOro MOBEACHUS B OBITY U TPYJAOBOW JEATENBHOCTH B LIENISAX COXPAaHEHUs
CBOErO 3J0pOBbS M OKpYXKalollEed MPUPOJHOM Cpeabl, OCO3HABaTh OIACHOCTh
BO3JICUCTBHS HA KMBbIE OPTaHU3MBbI ONPEEIEHHBIX OPraHUYECKUX BEUIECTB, TOHUMAs
cmpicn  mokazarens [IJIK, mnoscHATh Ha mnpuMepax crnocoObl YMEHBLIEHUS U
[PEIOTBPAIICHNS UX BPEJHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

UIg  OOYyYaroIIMXCS C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/0POBbs: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYHHBIX METOJax IO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIICTIBIX U CIA0OBUISAIIMX OO0YUYarONIUXCs: YMEHUE HCIO0JIb30BaTh peiabedHO-
TOYEUHYI0 cucTteMy o0o3HaueHuit JI. bpaiins Ay 3anucu XumMudeckux GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

HaumenoBanue pa3aesioB U TEM

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Konrpoububie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XMMHH
[Ipeamer oprannueckoit xumuu. Teopust https://lesson.academy-
11 CTPOCHHUSI OPTAaHHYECKUX COSAMHEHUI 3 content.myschool.edu.ru/04/10
A. M. bytiepoBa https://resh.edu.ru/subject/29/10/
Htoro no paznemny 3
Paznea 2. Yraesoaopoasl
https://lesson.academy-
2.1 [Ipenenbubie yraeBOAOPOABI — aJTKAHbBI 2 content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
HenpenenbHble yriaeBogOPOIbl: alIKEHBI hitps://lesson.academy-
2.2 ’ 6 1 content.myschool.edu.ru/04/10
TKATHCHDL, ATTKHHRT https://resh.edu.ru/subject/29/10/
https://lesson.academy-
2.3 ApoMaTn4ecKue yrieBoaoposl 2 content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
T[IpupoHbIe HCTOYHUKHU YTIE€BOIOPOIOB nttps://lesson academy-
2.4 3 1 content.myschool.edu.ru/04/10
M M niepepadotka https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1

Crnuptsl. Genon

https://lesson.academy-

content.myschool.edu.ru/04/10

https://resh.edu.ru/subject/29/10/
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Asnpaerunsl. KapOoOHOBBIE KUCIOTHI https://lesson.academy-
3.2 C JICTHIIRL. Bap ' 7 content.myschool.edu.ru/04/10
TIOXKHBIE dQUPEL https://resh.edu.ru/subject/29/10/
https://lesson.academy-
3.3 VriaeBonsl 3 content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
Wroro no pazueny 13
Pasnen 4. A3oTcoaepikaime opraHudeckue coeMHeHus
https://lesson.academy-
4.1 AMUHBI. AMUHOKUCIOTHIL. benku 3 content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/IsipHbIe COeINHEHUS
https://lesson.academy-
5.1 [Inactmaccel. Kayuyku. BonokHa 2 content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koin-Bo Jara uzydyenus
Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka 4acoB
n/n DopMBI KOHTPOJIS o0pa3oBaTejibHbIE PeCYpPChI
Bcero [To tany ITo daxry
IIpenMeT opranudeckoi XUMUH, €€ Y CTHBIH: https://lesson.academy-

1 P P ’ 1 TEKYILIUH 02.09.2024 content.myschool.edu.ru/04/10
BOSHUKHOBCHHC, pa3BHTHC 1 SHAUCHUC https://resh.edu.ru/subject/29/10/
Teopust CTPOEHHS OPraHMIECKHX TTucbMeHHbIH: https://lesson.academy-

2 coenuHeHuit A. M. Bytieposa, eé 1 COCTABJICHHC 09.09.2024 content.myschool.edu.ru/04/10
OCHOBHBIE IOJOXKEHUS CXCM — CTPOCHUA https://resh.edu.ru/subject/29/10/

aTOMOB
[IpencraBnenue o KiacCuPUKALMHA Cocrasienne
opranndeckux Beuiects. Homenkiarypa popmyn https://lesson.academy-

3 ' yp 1 OpraHMyecK 16.09.2024 content.myschool.edu.ru/04/10
(CucTemaTHHICCKaA) M TPUBHATLHbIE J— https://resh.edu.ru/subject/29/10/
Ha3BaHUA OpFaHI/I‘IeCKI/IX BCIICCTB
AJIKAHBL COCTAB 1 CTDOCHHE YcrHbIi u https://lesson.academy-

4 ' . p ’ 1 MMMCHMEHHBIN 23.09.2024 content.myschool.edu.ru/04/10
TOMOJIOTHHCCKIH Pt TEKYILHN https://resh.edu.ru/subject/29/10/
MeTan 1 5TaH — IpoCTeHIITe TIuchrMeHHBII; https://lesson.academy-

5 P 1 TecToBas pabora 30.09.2024 content.myschool.edu.ru/04/10
TpEACTABITCIH AlKAHOB https://resh.edu.ru/subject/29/10/

IIncrMeHHBbIit:
COCTaBJICHUE https://lesson.academy-
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA 1 bopmy nu  07.10.2024 content.myschool.edu.ru/04/10
Ha3BaHUU https://resh.edu.ru/subject/29/10/
AJIKEHOB
OTHUIIEH U IPOIHUIEH — MPOCTEHIIINE 1IncemeHHbIHA: https://lesson.academy-

7 p p 1 COCTaBJICHHE 14.10.2024 content.myschool.edu.ru/04/10

TMpEACTABUTC/IHN aITKCHOB XUM peaKLun https://resh.edu.ru/subject/29/10/
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[IpaxTuueckas padora Ne 1.

IIucbMeHHBIN: 11O

8 «lonmydyenue 3TuiIeHa U U3YYCHHUE €TO pesyJIbTar. - 21.10.2024
. MIPaKTUYECKON
CBOICTB»
paboTHhI
Aunkanuensl. byranuen-1,3 u Y cTHBIM: https://lesson.academy-

9 metunoyraauen-1,3. [lomyuenue TeKYLIHit 11.11.2024 content.myschool.edu.ru/04/10
CUHTETHYECKOTO KaydyKa ¥ PEe3HHbI https://resh.edu.ru/subject/29/10/
AJIKUHBI: COCTaB M OCOOEHHOCTHU 1IucpMeHHBIH: — ’

> COCTaBJICHUE ps://lesson.academy-
CTPOEHUS], TOMOJIOTHYECK .
10 ATp HL, TONOT mqv PiH pAA bopmy n 18.11.2024 content.myschool.edu.ru/04/10
HETHIICH = HpOCTEHILHI YpaBHEHUN https://resh.edu.ru/subject/29/10/
MPEJICTABUTEND aJIKHHOB XUM. P-Iyiit
[IMceEMeHHBI: https://lesson.academy-
B cie 0 YPaBHEHUIO -

11 PrHET HHU;I 10 YPaBHeHH pelienue 25.11.2024 content.myschool.edu.ru/04/10
XUMITHECKOH peaKiliu pacyeTHBIX 3a]1a4 https://resh.edu.ru/subject/29/10/
Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh i https:/lesson.academy-

12 DOHBL: YOI yCTHHH; 02.12.2024 content.myschool.edu.ru/04/10
apeHos Terymn https://resh.edu.ru/subject/29/10/
['eHeTnyeckas CBSI3b YIIEBOIOPOIOB C https://lesson.academy-

13 a P ’ ag/[ocrosnen. 09.12.2024 content.myschool.edu.ru/04/10
MPHHAIITORAIINX K Pa3TIHHHBIM Kaccam pabota https://resh.edu.ru/subject/29/10/
[IpupoHbIE HCTOYHHUKHU

TeBOLODOIOB: TIPAPOHLLE Ia3 1 VY CTHBII: https://lesson.academy-

14 yr P - 1IPYP MOJITOTOBKA 16.12.2024 content.myschool.edu.ru/04/10
HOYTHEIC H?q)THHHe rasel, HeTH 1 coo0meHui https://resh.edu.ru/subject/29/10/
MPOIYKTHI €€ nmepepadoTKH
IIpupoaHbIe UCTOYHUKHT [IuceMeHHBIl U httos:/i d

. o ps://lesson.academy-
€BOIONOIOB: 0 a3 YCTHBIA 110 TEME

15 YHICBONOPONOB: IPUPOIISIN ras H 23.12.2024 content.myschool.edu.ru/04/10
MONYTHbIC HEQTAHbIC rasel, QTS 1 https://resh.edu.ru/subject/29/10/
MPOIYKTHI €€ mepepadoTKu

ITucemennas
KonTtponbHas paboTta mo pa3aen
16 P p PESASIY KOHTpPOJIbHAs 13.01.2025

«YTIIeBOIOPOABD)

pabota
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IIcbMEeHHBIN:

https://lesson.academy-

II :

17 peACIbHbIC OHHanOMHHe CHHpTE! Cocrasrienye 20.01.2025 content.myschool.edu.ru/04/10

METAHOI 1 STAHOI. BOMOPOAHAL CBAL (bopmyr . https://resh.edu.ru/subject/29/10/
Ha3BaHNU
Vel https://lesson.academy-

M e :

18 HOTORTOMERIC CITPTH MTUCHMEHHBIH: 27.01.2025 content.myschool.edu.ru/04/10
PTHICHIJIKOb M TTHIEPHH TeKymuii https:/resh.edu.ru/subject/29/10/
@DeHOoII: CTPOCHUE MOJIEKYJIBI, V CTHEIH https://lesson.academy-

19 ¢u3nueckre 1 XUMHYECKHE CBOMCTBA, [IACHMEHHBIN: 03.02.2025 content.myschool.edu.ru/04/10
IIPUMEHEHHUE TEKYILNN https://resh.edu.ru/subject/29/10/

VeIl https://lesson.academy-
A :

20 HRACTHIDL (b(ii)MaJ'IBI[eFI/II[ 1 MTUCHMEHHBIA: 10.02.2025 content.myschool.edu.ru/04/10
AHCTATHACTIAL ALCTOH TeKyIIHit https://resh.edu.ru/subject/29/10/
OIHOOCHOBHBIE TIPEIETBHBIE VY CTHBII https://lesson.academy-

21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS MIACEMEHHBIN: 17.02.2025 content.myschool.edu.ru/04/10
yKCyCHasl TEKYIINI https://resh.edu.ru/subject/29/10/

[TuceMenHsI: MO
IT 6ota Ne 2. «CBoif

29 PaKTHYCCKas pa ?Ta «LUBOHUCTBa pe3yibTatam } 03.03.2025

pacTBOpa YKCYCHOM KHCIOTBD) MPAKTHYECKON
paboThI
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, Y CTHBIN: https://lesson.academy-

23 KaK MPEICTaBUTENIN BBICIITUX MOATOTOBKA 10.03.2025 content.myschool.edu.ru/04/10

KapOOHOBBIX KHCIIOT coo0MIeHui https://resh.edu.ru/subject/29/10/
YcTHbIl https://lesson.academy-
M 0

24 bl KAl o BHCHM? KAPUOHOBRIX MUCHMEHHBIH: 17.03.2025 content.myschool.edu.ru/04/10
KHCIIOT, HX MOTOIICE ACHCTRHC TEeKYIIHI https://resh.edu.ru/subject/29/10/
CrnosxHble 3(hUphl KaK MPOU3BOAHbBIE YcTHBIT https://lesson.academy-

25 KapOOHOBBIX KUCIOT. ['uaponus TTACHMEHHBIH 07.04.2025 content.myschool.edu.ru/04/10
CIIOKHBIX 3(pUpoB TEKYILHN https://resh.edu.ru/subject/29/10/

YcTHbIl https://lesson.academy-
XK :
26 VPPl THAPOINS, TIPHMEHCHHS, MHCHMEHHBIIA: 14.04.2025 content.myschool.edu.ru/04/10

Ouosoruueckas poJib KHUpPOB

TEeKYIIHI

https://resh.edu.ru/subject/29/10/
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YreBobl: COCTaB, KiacCU(pUKAITHSI. V CTHBIH u https://lesson.academy-
27 BaxkHeitime npecTaBUTeIN: TIII0K03a, 1 MMACHhMEHHBIH: 21.04.2025 content.myschool.edu.ru/04/10
bpykTo3a, caxaposa TEKYLIUN https://resh.edu.ru/subject/29/10/
Vel u https://lesson.academy-
Kpaxman u nemnronosa kak 0 e
28 PaxMall ¥ fiesnmod HpHPOIEE 1 MUCHEMEHHBIN: 28.04.2025 content.myschool.edu.ru/04/10
TTOJHIMEpRT TeKyILuit https://resh.edu.ru/subject/29/10/
KonTponbhas pabota no paszueny IMucEMeRnas
29 «Kucnopoacoaepkamue opraHn4ecKue 1 KOHTpOJIbHAS 05.05.2025
COETUHEHUS paborta
VeIl u https://lesson.academy-
30 AMUHBI: METHJIAMUH U aHWJIHH 1 MUCbMEHHBIH: 12.05.2025 content.myschool.edu.ru/04/10
TEKYIIHI https://resh.edu.ru/subject/29/10/
AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbBIS VY CTHBIH u https://lesson.academy-
31 OpPraHUYECKHUE COSAMHEHUS, UX 1 MMUCbMEHHBIN: 12.05.2025 content.myschool.edu.ru/04/10
ouosornueckoe 3HaueHue. [lentuabl TEKYLIUI https://resh.edu.ru/subject/29/10/
VeIl u https://lesson.academy-
be a 0 e
32 LI KA HPHPOAHKL 1 MUCHMEHHBIH: 19.05.2025 content.myschool.edu.ru/04/10
BRICOKOMOJICKYIAPHRIC COC/IMHCHHA TEeKYIIHI https://resh.edu.ru/subject/29/10/
OcHOBHBIE OHATUS XUMHUH i
33 § 1 ITncbMeHHBIN: 19.05.2025
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI TecToBas pabora
OCHOBHBIE METOIBI CHHTE3a V CTHBIH i
34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUIA. 1 MUCbMEHHBIH: 20.05.2025
[TnacTmacchl, KayqyKu, BOJOKHA TEKYIIUN
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerienue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Ky3smenko H. E., Epemun B. B. 2500 3agau no xumunu ¢ pemeHusamu. — M.
Omnuxkc, 2006.

2. I'abpuensn O.C., OctpoymoB W.I'. O6mias xumus B TecTax, 3agadax,
ynpaxHeHusix. 8-11 kmacc: Yueb. mocobue is 0011eoopa3oBar. yUpekJIeHH. -
M.: dpoda

3. Aunaktudeckuii MmaTepuai no xumuu mis 10-11kmaccos: [Tocobue s
yuutens. — 3-¢ u3a.- M.: [Ipocsenienue

4. T'abpuensn O.C., Bockoboitnukosa H.I1., SurykoBa A.B.

HacronbHas kaura s yuurens xumuu 10 kinace M.: «bauk u Ko» 2001

5. denucona B.I'. Xumus 10 xnacc. [loypouHoe miaHupoBaHue o yueOHUKY
O.C. I'abpuensna Bonrorpa.: «Yuutens» 2003

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/10 DnexTpoHHas
OMOIMOTEKa MUHIIPOCBEIICHUS

https://resh.edu.ru/subject/29/10/ Poccuiickast a5ieKTpoHHas IIKOJIa
http://www.chemnet.ru ['azeta « Xumus» u callT s yuurens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas xomnexuus LIOP: I1peameTHas koyuteKius
«XuMUsD»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAy4YHbBIE
skcriepuMeHThl: xumusi. Komnekmust Poccuiickoro o0mieo0pa3oBaTensHOTO
nopraia

http://www alhimik.ru Bcepoccuiickas onummnmaaa mKoJI-HUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: dJIEKTPOHHBIA YUCOHUK ISt
CpEIHEN LIKOJI
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