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Padouyas nporpamma «Xumus 10-11 kaace» (0a30Bblii yPOBEHB)

Pabouas mporpamma 1mo y4eOHOMY TMpeaMeTy «XUMHs» Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha ocHOBe TpeOoBaHMil K pe3ynbTaraM OCBOeHUs mporpammel CpenHero
obmero o6pazoBanuss MBOY «COI Ne 13» ¢ yueTom mporpamm, BKIIOYEHHBIX B €€ CTPYKTYpY:



®OOIT (ot 18.05.2023 Ne371), ®PII mo xumuu mnporpammsl Boctiutanust (IIOOIT OOO ot 13.06.
2022 Ne3/22), paboueii mporpammel BocnuTanus MBOY COILl Ne2 wu peanusyer denepanbHblii

rocy/apCTBEHHBIH 00pa30BaTeNbHbIN CTAaHAAPT CPEAHEro 001Iero oopa3oBaHusl.

['ox oOydeHust KonmuectBo wacoB B | KommuectBo yueOHbIx | KommuecTBo uacos 3a
HEJICTIO HEJelb TOJI
10 xmacc 1 34 34
11 knace 1 34 34
3a Kypc oOy4deHus 68
COAEP)XAHUE YYEBHOI'O IIPEAMETA «XUMMUSI»
10 KJIACC
OPI'AHUYECKASI XUMMUS
Teopernueckue 0CHOBbI OPTAaHMYECKOH XUMHUHI
[IpemMer  opraHMYeckOd  XuUMHUH: ¢  BO3HHKHOBCHHE, pa3BUTHE W  3HAYCHHE

B IIOJIy4YCHHU HOBBIX BEUIECTB M MaTepUaoB. Teopus CTPOEHUS OPraHMYECKHUX COCOUHEHHH A.
M. BytnepoBa, €€ ocHOBHbIE TOJOXKeHHUA. CTpyKTypHBIE (OPMYIBI OPraHMYECKUX BEIIECTB.
['omosorus, nzomepus. XuMudeckas CBsA3b B OPraHUYECKUX COCJUHEHHUSAX — OJMHAPHBIE U KPaTHBIC
CBSI3H.

IIpencraBienue o kiaccu(puKalMy OpraHUYecKMX BemlecTB. HoMeHKkiaTypa opraHMYecKux
COEIMHEHUI (CUCTeMaTU4yecKasi) U TPUBHAJIbHbIE HA3BaHUS BAXHEUIINX IpPEICTAaBUTENIEH KJIaccoB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs] BEIIECTB M WX MPEBpAlllEHUN: O3HAKOMIIEHUE C
o0pa3llaMyl OpPraHWYEeCKMX BELIECTB M MaTepuaJaMd Ha HMX OCHOBE, MOJEIUPOBaHHME MOJICKYII
OpraHMYECKUX BEIIECTB, HAOJIOJIEHUE M ONMUCAHHE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO
OpPraHMYECKUX BEIECTB IPU HarpeBaHuu (IUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoasl

ATKaHBI: COCTaB M CTPOCHHME, TIOMOJIOTMYECKMH pan. Meran M 3TaH — mpocTeumme
NPEJICTAaBUTENIN AJTKAHOB: (PU3NYECKHE M XUMHUYECKHE CBOMCTBA (pEaklMU 3aMEUICHUs U TOpeHus),
HaXO0XJICHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUH psiA. DTWIEH M NPONWIEH — NpOCTeHlne
NpPEJCTaBUTENIN AJIKEHOB: (U3MUECKMe U XHUMHYECKHE CBOWCTBA (peaklUuu TUAPUPOBAHMA,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyrtamgueH-1,3 u MetmwnOyraaueH-1,3: cTpoeHue, BaKHEWIIME XUMHYECKUE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUN psf. ALIETHIEH — MpOCTEHIINi
IPEJICTaBUTENIb AJIKMHOB: COCTaB, CTpOeHue, (U3MYecKhe M XHMMHUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALMN, TOPEHUS ), ITOJIyUEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHHE, (U3HUYECKHE W XHWMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), IIOJIyUEHHWE U IpUMEHEHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue C80UCMEA (PeaKyuu 2al02eHUpPOBAHUs U HUMPOBAHUS), NOTYYeHUe U
npumerenue. TOKCUIHOCTD apeHOB. I'enernyeckas CBS3b MEXIy  YIVIEBOJOPOJAaMHU,
MPUHAIEKAIIMMH K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKHU YTaeBoA0poAoB. [IpupoaHblii ra3 u nonytHsle HepTsHBIE ra3bl. HedTh
u e€ mnpoucxoxaeHue. CrnocoObl mnepepadOTKH HEPTH: MEpPeroHKa, KPEKUHT (TepMUUYECKHI,
KaTaJIuTH4ecKuil), muponus. IlpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U
B ObITy. KaMeHHBII yroib U MpoayKThl €ro nepepadoTKy.

OKCHEpUMEHTAILHBIE METO/Ibl M3YYEHMs BELIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3uamu IjacTMacc, KaydyyKoB M pe3uHbl, koiuiekuuu «HepTtb» u «Yromp», MoaennpoBaHHe




MOJIEKYJI YIJIEBOJOPOJOB M TaJIOr€HONPOU3BOAHBIX, POBEJCHUE IPAKTUYECKON PabOThI: MOJIy4YeHHE
JTUJICHA U U3YYEHHUE €r0 CBOUCTB.

Pacu€rHble 3aaun.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO
BEIIIECTBA WJIM MPOAYKTA peaKkLUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOIO M3 MCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xaime opranndecKie CoeiHHeHUs!

[IpenenpHBIC OJHOATOMHBIC CIIUPTHI. METaHOI U ATAHOJI: CTPOEHHUE, (PU3NIECKHe U XUMUYECKHE
CBOWCTBA (peakluM ¢ aKTUBHBIMH MeTajllaMH, TaJlor€HOBOJOPOJAaMH, TIOpPEHHE), NPHUMEHEHHE.
BonoponHbie cBs3u MexIy MoJieKyldamMH cnupToB. JlelicTBUEe MeTaHOja M 3TaHOoja Ha OPraHu3M
YeJI0BEKA.

MHOroaToOMHBIE CHUPTHI. DTHJICHTINKOIb M TIIMLEPUH: CTPOCHUE, (PU3HUUECKUE U XUMHUYECKHUE
CBOMCTBA (B3aUMOJEHCTBUE CO IIEJIOYHBIMU METaJUIaMH, KadeCTBEHHAasl peakLusi Ha MHOIOATOMHBIE
cnupThl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHenne runepyuHa u 3TUICHTJIUKOJISL.

@deHou: CTpOEHUE MOJIEKYJbl, (pU3MUECKHEe M XUMHUYECKHe CBOWCTBA. TOKCHMYHOCTH (heHoIa.
[Tpumenenne penona.

Anbnerunpl U kemonwvl. DopMalbJeTu, aleTaabAEIH]: CTPOCHUE, (PU3NUECKUE U XUMHUUECKUE
CBOICTBa (peakLUMM OKHUCICHUSI U BOCCTAHOBJICHHS, Kay€CTBEHHbIC pEAKIMH), IOJy4EeHHE U
IIPUMEHEHHUE.

OMHOOCHOBHBIE TIpeeNIbHbIe KapOOHOBBIE KHCIOTH. MypaBbUHAasE W YKCYCHas KHCIIOTBI:
CTpoeHue, pU3NYEeCKue U XUMHUYECKUEe CBOWCTBa (CBOMCTBa, oOLIMe A Kiacca KHCIOT, Peaklus
ATepU(UKAINN ), TOJTydeHHE U TpuMeHeHne. CTeapuHOBast U OJICMHOBAS KUCJIOTHI KaK MPEICTAaBUTEIH
BBICHIMX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOILEE JIeHCTBHE.

Crnoxnble 23QHUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3QupoB. Kupsbl.
I'mpponus xupos. [Ipumenenne xupoB. buosornyeckas posb KUpPOB.

YrneBoasl: cocTaB, Kiaccu(uKamus yriaeBoJoB (MOHO-, MU- W ToyMcaxapunsl). ['moko3a —
IPOCTEHIINNA MOHOCAXapHU/1: 0COOEHHOCTH CTPOSHHS MOJIEKYJIbl, PU3NUYECKHE U XUMUUYECKHE CBOMCTBA
(B3aumoseiictBue ¢ ruapokcunom meau(Il), okucnenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpO’KEHHUE TIIIOKO3bl), HAXOXKJCHNUE B IPUPOE, IPUMEHEHHE, OMOJI0rHYecKas Poib.
®orocunTe3. PpyKkTO3a KaK U30MEp TITHOKO3bI.

Kpaxman u nemnono3a Kak NpUpOAHbIE mHoiauMmepbl. CTpoeHHE Kpaxmala M LEJUIIOJIO3BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoIu3, KayeCTBEHHAs! peaklus ¢ HOJI0M).

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHMsS BEIIECTB M WX MPEBPAIEHUN: IPOBEIECHUE,
HaOJII0JIEHUE U OMMCAHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CIHPTOB, KAUECTBEHHBIE PEAKIINU
OJTHOATOMHBIX CHHUPTOB (OKHCIeHHe dTaHona okcuaoMm Mmenu(ll)), MHOroaToMHBIX CHHUPTOB
(B3aumopericteue riunepuHa ¢ rugpokcugom wmenu(Il)), ampaernnoB (oxuciaeHuEe aMMHUAYHBIM
pactBopoMm okcuga cepedpa(l) um runpokcuaom meau(ll), B3ammojaeicTBue Kpaxmana C HOJOM),
IIPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1auu.

Bolunicnenus mo ypaBHEHHIO XMMHMUYECKON peakuuu (Macchl, 00bEMa, KOJUYECTBA UCXOJHOTO
BEIIIECTBA MJIM MPOAYKTA PEaKIUH MO W3BECTHBIM Macce, 00BEMY, KOJIHMUECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIHH).

A3oTcozeprKalie OpraHn4eckie COeINHEHNS.

AMUHOKHCIOTHl Kak aM@oTepHble OpraHuYecKkue coeAuHeHus. Du3nyeckue W XUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe IMIKHA). buosoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benkn kak mnpupoaHbIE BBHICOKOMOJIEKYJSpHbIE coenuHeHus. IlepBuuHas, BTOpUYHAs U
TpeTU4Hass CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBAa OCJIKOB: THAPOJU3, JIeHATypaius,
KaueCTBEHHBIC PEAKIIMK Ha OCITKHU.

OKcliepUMEeHTaIbHbIe METOJbl M3YYEHHs BELIeCTB W WX NpeBpallleHuid: HaOJrofeHue u
ONKCAaHNE JEMOHCTPALIMOHHBIX OIBITOB: JeHaTypauus OelIKOB MpU HarpeBaHUU, IIBETHBIE PEAKINH
0EJIKOB.

BbicokomosiekyasipHbIe COeJUHEHUS




OCHOBHBIE TOHATUS XHMHH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁ: MOHOMCp, IIOJUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHb IMOJUMCPU3ALNU, CPCAHASA MOJICKYIISIpHAad Macca. OcHoBHBIC MCTOJBI
CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ — MOoJIMMEpHU3alus U MOJTUKOHACHCAI .

3KCHCDI/IMGHT3HBHLIC METOJbl HM3YVYCHHMS BEIISCTB M MX IPEBPAIICHUN: O3HAKOMIICHHE C
06p331_[aMI/I MNpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaYy4YKOB.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMUH

XuMuyeckui  aneMeHT.  AtoM. Sapo  aroma, M30TONBL.  DJIEKTPOHHAs  00O0JO0YKa.
DHepreTUueckue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTanu, s-, P-, d- snemeHThl. OcOOEHHOCTH
pacripesiesieHus] JIEKTPOHOB IO OpOUTaNsM B aToMax »JJIEMEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuil 3akoH u Ilepuonnueckas cucreMa XxuMuueckux 3iaeMeHToB [I. M. Menneneesa.
CBsa3p nmepuoaMuYeckoro 3akoHa M Ilepuonmyeckol CUCTEMBI XHMHYECKHUX DJJI€MEHTOB [l
W. MenpeneeBa ¢ COBpEeMEHHOM TEOPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CIO0XKHBIX BELIECTB MO IPYIIaM U HEpUOJIaM.
3HaueHue MEepUOINYECKOro 3aKOHa B Pa3BUTUN HAYKH.

Crpoenue BemecTBa. XUMHUYEcKas CBsI3b. BUbl XUMUUECKON CBsI3U (KOBaJICHTHAsl HEIOJISIpHAs
U TOJISIpHAsi, HOHHAsI, MeTaJulnuecKkas). Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHOM XMMHUYECKOH CBSI3U
(0OMeHHBIN M TOHOPHO-aKLeNTOPHBIH). BonopoaHast cBa3b. BageHTHOCT. D1eKTpOOTPULIATENBHOCTb.
Crenenb okucieHus. MIoHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPHUCTAUIMYECKUX pEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIMA
KPUCTAJTINYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMJIHBIE pacTBOpPbl. MaccoBas 10Jist
BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuil. HomeHkIaTypa HEOpPraHWYeCKUX BEIIECTB.
['eHeTnyeckas CBS3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KIIacCaM.

Xumunueckass peakuus. Kiaccupukanus XUMHUECKHX peakIMid B HEOPraHMYECKO W
OPraHMYECKON XUMHH. 3aKOH COXPAHEHHMS MAacChl BEILECTB, 3aKOH COXPAHEHHS WM IPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pazauuHBIX (QakTopoB. OOpaTUMbE peakIuu.
Xumuyeckoe paBHoBecre. DaKTOPbI, BIUAIONINE Ha COCTOSIHE XUMHUECKOTro paBHOBecHs. [IpuHiun
Jle larense.

OnekrponauTtnueckas aucconuanus. CuibHble U cinabble 27eKTpodauThl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IEJI0YHasl.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKcliepUMEHTaIbHbIE METO/IbI U3YYEHHs BEUIECTB U UX MPEBPALICHUN: TEMOHCTpaIMs TabJIuIy
«llepmognueckas cucrtemMa xumMuueckux »diaeMeHToB [[. WM. MeHneneeBa», u3ydeHHE MOJENEH
KPHUCTAJIINYECKUX PEIIETOK, Habmro1eHne
U OIMCaHUE JEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3fio’KeHHE MEPOKCHAA BOAOPOA B
IPUCYTCTBUM KaTaJIU3aToOpPa, OMPEIEIIEHNE CPEIbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOTO
UHAMKATOpa, peaklMd HOHHOTO 0OMeHa), MPOBEACHNUE MPAKTHUECKON paboThl «BiausHue pa3nuyHbIX
(akTOpPOB Ha CKOPOCTh XMMUYECKON PEaKIIUm».

PacuérHbie 3a1auu.

Pacu€rpl mo ypaBHEHMSAM XMMHUYECKUX PEAKLUi, B TOM YHCIIE TEPMOXHMUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. [lonoxxenne HemeTtaioB B Ilepuonnueckoll cucreMe XUMMUYECKUX AJIEMEHTOB /I,
. MenneneeBa 1 0cOOEHHOCTH CTPOECHHUsI aTOMOB. PU3nNUecKrue CBOMCTBA HEMETAJIIOB. AJUIOTPOIUS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yriepoaa).




XUMHYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a30Ta, Gocdopa, yriepoaa
Y KPEMHMS) U UX COEIMHEHUH (OKCHU0B, KMCIOPOICOAEPKALUX KMCIOT, BOAOPOJHBIX COEAUHEHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. Ilonoxenue merawioB B Ilepuogudeckoil cucTteMe XMMHYECKUX 3JeMEHTOB [l
U. MenneneeBa. OcoOE€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04eK aroMoB MeramioB. OOmue
¢usuueckue cBoiictBa MeramwioB. CIUIaBbl METAIOB. OJIEKTPOXMMUYECKHHA PpsAJl HaANpsOHKSHUN
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUILIMX METAUIOB (HATPHM, KalHi, KalbIMi, MArHUNA, aTIOMUHHM,
LIUHK, XpOM, XKeJIe30, Me/lb) U UX COCTUHEHUH.

O61me cocoObI moTyyeHust MeTayuIoB. [IpuMeHenne MeTalIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAJILHBIE METO/bI U3YYEHUS BEUICCTB M MX NPEBPAILCHUN: W3YYCHHE KOJUICKLMH
«MeTauibl U CIIaBbl», 00Pa3LOB HEMETAIIIOB, PELICHNE SKCIIEPUMEHTAIBHBIX 3aa4, HaOIOCHHE 1
OINKCaHKE JIEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE THIPOKCUIA ATFOMUHHUSA C
pacTBOpamMH KUCJIOT U LIEJI0YEH, KAUECTBEHHBIE PEAKIIMM HA KATUOHBI METAJLIOB).

PacuérHble 3a1aun.

Pacuérbl Macchl BelecTBa WM 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEILLECTBA, MACCE UIIU
00BbEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIMU BEILECTB, pacyéTbl Macchl (00BEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecrneyeHUM SKOJIOTMUYECKOM, HHEPreTHMYecKOM M MHILIEBOM Oe30MacHOCTH,
pa3BUTUN MeIULIUHEL. [IoHATHE 0 HAYYHBIX METOAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBiaenuss 00 OOIMMX HAYYHBIX HPUHIMIIAX MPOMBIIUIEHHOTO TOJXYYEHUS Ba)KHEHIINX
BELIECTB.

UenoBek B MHpE BEIIECTB W MaTepUaloOB: BaKHEUIINE CTPOUTENbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepHalbl, KpacKH, CTEKJIO, KEpaMHMKa, MaTepuaibl Ul 3JIEKTPOHMKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y100OpEHHUSI.

XVMHS U 3I0pOBbE YEJIOBEKA: IIPABUJIA UCIIOJIb30BaHUs JIEKApPCTBEHHBIX MIPENapaToB, MIpaBuila
0e30macHOro UCIIOJIb30BaHUs IIpenapaToB OBITOBOM XUMHH
B [IOBCEIHEBHOM JKHU3HH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOT'PAMMEI 110 XMUMHUN HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS 00y4arolIMMUCS MPOrpamMmm
cpenHero oOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METaNpeIMETHbIM U IpeaMeTHbIM). HayuHo-
METOAMYECKONH OCHOBOH JUIsl pa3pabOTKU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS MPOTPaMM CPEIHETO
00111ero 00pa3oBaHUs SBIISETCS CHCTEMHO-EATEILHOCTHBIN MOIXOT.

B cooTBercTBMM € CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeaMeTa «XHMHs» Ha YPOBHE CpellHEero oOuiero oOpa3oBaHUs BbIAEIEHBI
CJIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHWE OOYYAIONUMHCS POCCUMCKON TPaKTAHCKOW MJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIMYMe MOTUBALMU K 00yUEHUIO;

[[EJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTM Ha OCHOBE KIIOYEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb U CIHOCOOHOCTh OOYYaIOUIMXCsS PYKOBOJICTBOBAaTbCSI B CBOCH JESTEIHHOCTH
LEHHOCTHO-CMBICIIOBBIMM ~ yCTAaHOBKaMH, MNPHUCYIIMMH  IIEJIOCTHOM  CHUCTEME  XHMHUYECKOTO
o0Opa3oBaHus;



HaJIMYUe TPABOCO3HAHMS SKOJIOTHYECKOH KYJIbTYPHI M CIIOCOOHOCTH CTaBUTH LW U CTPOHUTH
KM3HCHHBIC TUIaHBI.

JINYHOCTHBIE PEe3yIbTATHl OCBOCHHS MpeAMeTa «XHUMHUS» JTOCTUTAIOTCSA B €IMHCTBE Y4eOHOU U
BOCIIUTATEIILHOM JICATCIBHOCTH B COOTBETCTBHH C T'yMaHHCTHYECKHMH, COLHOKYJIbTYPHBIMH,
JyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSMH M HJ€AJAMH POCCHHCKOTO TPaXXIAHCKOTO OOIIeCTBa,
NPUHATBIMA B OOIIECTBE HOpPMaMHM M MPaBWIAMH MOBEACHUS, CIIOCOOCTBYIOIIMMH IpOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH O0YYarOIINXCSL.

JIMYHOCTHBIC PE3yJbTAThl OCBOCHUS MPEAMETa «XHUMHS» OTPAKAIOT CHOPMUPOBAHHOCTD OIIBITA
NIO3HABATEIbHOW M TPAKTUYECKOW MAEATENBHOCTH OOYYalOMMXCS IO peaju3aluyd NPUHATHIX B
00I1IeCTBE IGHHOCTEH, B TOM YKCJIC B YACTHU:

1) rpaKIaHCKOro BOCIUTAHMS:

OCO3HaHUsSI OOY4YaIOIIMMKCS CBOMX KOHCTHTYIHMOHHBIX IpPaB U OOS3aHHOCTEH, YBaKEHHS K
3aKOHY U TPaBONOPSIKY;

NPE/CTABICHUS O COLMAIBHBIX HOpPMax M TpPaBHJIaX MEKIMYHOCTHBIX OTHOUICHWH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH MpPU CO3JaHHU YYEOHBIX MPOCKTOB,
peuieHun yuyeOHBIX U MI03HABATEIbHBIX 33144, BHITTIOJIHEHUN XUMHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPCHHUS, JIOTUKY U apryMEHTBI JIPYTUX MPU
aHaJIM3€ Pa3IMYHBIX BUJIOB y4eOHOH JIESTEIbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS:

IIECHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY U HaAyYHOMY HACIIEIUIO OTEUECTBEHHOMN XHMUH;

YBXXCHHUS K MPOIECCY TBOPYECTBA B 00JACTH TCOPUHM M MPAKTHYCCKOTO MPUMEHCHHUS XMMHH,
OCO3HaHUS TOTO, YTO JOCTM)KEHHS HAayKHW €CTh Pe3yJbTaT JUIMTEIHHBIX HAOIIONEHHH, KPOMOTIUBBIX
IKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSIHHOTO TPY/Aa YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B IOJIYYSHHHU U MOCIEIYIOIEM aHaIN3e HHPOPMALUH O
HEePEIOBBIX JTOCTHIKEHHUSX COBPEMEHHOM OTEYeCTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HpPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH  OIIGHWBATh  CHUTYallMd, CBS3aHHBIE C  XUMHUYECKUMH  SIBJICHUSMH,
U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOpPaJbHO-HPABCTBCHHBIC HOPMBI H
IICHHOCTH;

TOTOBHOCTH OIICHUBaTh CBOE TMOBEJCHHWE M TIOCTYIIKM CBOHMX TOBApHINEH C TMO3UIMI
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUI ITHX MOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

NOHUMAaHHsI I[IEHHOCTEH 370poBOro M 0Oe3omacHOro ooOpa3a JKW3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O0 OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

COOITIOIEHNSI TIPaBHJI 0€30I1aCHOTO OOpAIIeHUs C BEIIECTBAMH B OBITY, IOBCEIHEBHOM )XKU3HU U
B TPYJOBOH JIESATEIBHOCTH;

NOHUMAaHUsI IEHHOCTH TPaBHIJI WHAWBUIYAJIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO TOBEICHHS B
CHUTYaIUSIX, YTPOXKAIOIINX 3[J0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBHIA W HENPHUITUS BPEIHBIX NPUBBIYEK (YIMOTPEOJICHHS —aJIKOTOJI,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHUKATHBHOW  KOMIICTEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKONH  JESITEIBbHOCTH,
OOILECTBEHHO IOJIE3HOM, TBOPUYECKOI U IPYTUX BUIAX JACATEILHOCTH;

YCTAaHOBKM Ha aKTHMBHOEC y4YacTHE B PCIICHUU TMPAKTUYECKUX 33734  COIUAIbHON
HAaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YCHHUIO MPpOodeccuil pa3jIMyHOro poja, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHS TIPEIMETHBIX 3HAHHH 110 XUMHHU;

YBXEHUS K TPYLLY, JIIOJSIM TPYy/Ia U pe3yabTaTaM TPYJ0BOH JeATSIbHOCTH;



TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJIbHOM TpaeKTOpuu oOpa3oBaHus, Oyaymien
npodeccun M peanu3aldyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKH 1€J1eCO00pa3HOro OTHOIIEHUS K IPUPOAE, KaK HCTOYHHMKY CYLIECTBOBaHMS
JKH3HH Ha 3eMIIE;

NOHUMAaHMs IJI00AJbHOIO XapakTepa S3KOJIOIMYECKMX Ipo0jeM, BIMSHHUA SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHMsI HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTHKEHUM XUMMU JUId PELICHHs BOIIPOCOB
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOI'O HENPUATHUSA IEHUCTBUM, IPUHOCAIIMX Bpe OKPYXKarolled IPUPOJHOHN cpee, yMEHUs
NPOTHO3UPOBATh HEOIATONMPHUATHBIE KOJOTMYECKHE MOCIEICTBHS MPEANPUHUMAEMBIX NEHCTBUN U
IIpeI0TBpallaTh UX;

HaJIU4Ms PA3BUTOIO OKOJOTMYECKOIO  MBIIIJIEHUS, OSKOJOTMYECKOW KYJIbTYpbI, OIIbITA
JEATCIIBHOCTH ~ DKOJIOTUYECKOW  HANPaBICHHOCTH, YMEHHUS  PYKOBOACTBOBATbCA HMH B
[I03HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAIbHOM IPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKHU U OOLECTBEHHOW MTPAKTUKU;

[OHUMaHMs CHEeUU(PUKHM XHUMUM Kak HayKM, OCO3HaHUs e€ poiau B (HOPMUPOBAHUU
PALMOHAJILHOTO HAYYHOI'O MBIIIIEHUSI, CO3JaHUU LIEJIOCTHOIO MIPEICTABICHUS 00 OKpYKaroIleM MUpe
KaK O €IMHCTBE IPUPOABI U YEJIOBEKA, B IO3HAHMM INPUPOIHBIX 3aKOHOMEPHOCTEM M PELIECHUU
po0JieM COXpaHEHUsI IPUPOJTHOTIO PABHOBECUS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTHM XUMHM [yl COBPEMEHHOH LMBHUIM3alUU: B e
FYMaHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOM pOJIM B CO3JaHMM HOBOM 0a3pl MaTepuaabHOU
KYJBTYpBl, pEIIEHUH TIJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pPAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
OSHEPTreTUUYECKON, MUIICBON U IKOJOTHYECKON 0€30MacCHOCTH, B PAa3BUTHUU MEIMIIMHBI, 00ECIIeUYeHUN
YCIIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJJ0r0 4jieHa 00I11eCTBa;

€CTECTBEHHO-HAyYHOM  IPAMOTHOCTH:  IIOHUMaHUs  CYIIHOCTM  METOJOB  ITO3HAHMI,
UCTIOJb3YyEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTM HCHOJb30BaTh IMOJTydaeMble 3HAHMS [UIs
aHayM3a U OOBSICHEHUS SIBIIEHUN OKPY)KAIOIEro MUpa U NMPOUCXOAAIINX B HEM M3MEHEHUN, YMEHUS
JenaTb 0OOCHOBAaHHbBIE 3aKJIIOUEHMsSI HA OCHOBE HAyUHBIX (DAKTOB M HMMEIOIIMXCS JIAHHBIX C LIEJIbIO
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XMMUYECKHE 3HAHUS Ui pelIeHHs MpoOsieM B
pEeabHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K OCOOEHHOCTSM TpyJda B pazIuyHbIX chepax NmpodecCHOHATBHON esSTEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeamMeTHbie pe3ybTaThl OCBOCHUS yu4eOHOTO mpeamera «XHMHsS» Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HayuMble Ui (OPMUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIMIMXCS  MEXIUCHUIIIMHAPHBIE
(MeXTpeIMeTHbIE) OOIICHAYyYHbIE MOHITHS, OTPAXKAIOIIUE HETOCTHOCTh HAYYHON KapTHHBI MUpPa U
CHeHI/I(i)I/IKy MCTOAOB IIO3HAHUA, HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKax (MaTepI/Iﬂ, BCIICCTBO,
DHEPTUs, SIBJICHUE, TIPOIIECC, CUCTEMa, HayUHbINH (aKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICIOBAHUE, HAOIIOICHUE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);



YHUBEpCAJIbHBIE Y4eOHBIE NeWCTBHUS (IIO3HABATEIbHbIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromue (GopMupoBaHue (YHKIMOHATHHOH TPAMOTHOCTH U COIHAIBHOW KOMIIETECHIIMU
00ydJaromuxcs;

CIOCOOHOCTh o0y4arommxcs UCIIOJb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIE NEHCTBUS B IO3HABATEIILHOM M COLUAIbLHON
IIPAKTHKE.

MeranpeameTHble  pe3yiabTaThl  OTPaXKalOT — OBJAJEHHE  YHUBEPCAJIbHBIMH  y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OBJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a30Bble JIOTHYecKHe NeCTBUSA:

CaMOCTOSITENIbHO  (OpPMYyJIMpOBaTh M aKTyalM3HpOBaTh Ipo0JieMy, BCECTOpPOHHE €€
paccMaTpuBaTh;

OIpeNeNATh LeNN JeITEeIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPHU UX JTOCTUKEHUS, COOTHOCUTH
pe3yJbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIEISMU;

UCMOJb30BaTh MNP OCBOEHMM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TPU3HAKM TOHSATHA W  YCTaHABIMBAaTh HMX  B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOLUE MTOHATUS AJIs1 OObSICHEHHSI OT/IEJIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIMH BEIIECTB M XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh PUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOWTH JIOTUYECKHUE PACCYXKIEHHsS (MHIYKTHBHBIC, JACIyKTUBHBIC, 110 AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M NPOTUBOPEYMsI B PACCMAaTPUBAEMBIX SBJICHUAX, (HOPMYIUpPOBaTh BBIBOJBI U
3aKIIIOYCHHUS;

OPUMEHATh B IIpoliecce IMO3HAHMS, WCHOJIb3yeMble B XMMHUU CHUMBOJHMYECKHE (3HAKOBBIC)
MOJIENIN, MPEeoOpPa30BBIBaTh MOJICIBHBIC MPEICTABICHUS — XUMHUYECKHH 3HAaK (CHMMBOJI) 3JIEMEHTa,
XUMHYecKast GopMyia, YpaBHEHUE XMMUYECKON PeaklMU — MPU PELICHUH Y4eOHbIX M03HABATENIbHBIX
U TPAaKTHYECKUX 3a/a4y, NPUMEHATH Ha3BaHHbIC MOJEIbHBIC TPEICTABICHUS Ui BBIABICHUS
XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB M XUMHUYECKUX PEeaKLUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynmHupoBaTh LENM W 3aJa4d  MCCIEOBAaHUWS, WCIIONB30BaTh IIOCTaBIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIHPOBAHHBIE BOIPOCH B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpPOBaHUS TUITOTE3HI IO MMPOBEPKE MPABIIFHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HaBBIKAMH CAMOCTOSTENIBHOTO IUIAHUPOBAHHUS W  TPOBEICHUS  YUYEHUUECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HAOIIOAATh 3a XOJOM TIpOIlecca, CAMOCTOSITEIHHO
INPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIupoBaTh OOOOLIEHHS W  BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHMS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJCTAHHOMN
pabore;

nproOpeTaTh OMBIT YYCHHYECKOW MCCIIEOBATEIBCKONW M MPOEKTHOM NESTETbHOCTH, MPOSBISTH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METO/OB pEIlIeHHs] MPAaKTUYEeCKUX 3ajad,
NPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ nngopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HWH(pOpMAHK (HAYIHO-TIONMYJISIpHAS JINTEpaTypa
XUMHUYECKOTO  COJIEp)KaHMs, CIpaBOYHble TOCOOMs, pecypchl MHTepHeTa), aHaIM3UpPOBAThH
UHPOPMAIIHIO Pa3IMYHBIX BUIOB U (POPM TpEICTaBICHUS, KDUTHIESCKH OLIEHUBATH €€ JJOCTOBEPHOCTH
U HETTPOTHBOPEYUBOCTH;

dbopMymHpOBaTh 3ampoChl W TPUMEHSTh pa3IHMYHbIe METOIbl TpPH TIOMCKE H OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aay ONpeeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHHA |
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (GOpPMYy MpEACTaBIeHUsS HHPOPMAIUKU (CXEMBI,
rpad UKy, TuarpaMMbl, TaOIUIIbI, PUCYHKH U JPYTHE);



UCTIOJIF30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPH padOTe ¢ XMMHUYECKONH HH(OpMAITUEH:
NPUMEHSTh MEXMpeaMeTHble ((pu3uueckne W MaTeMaTH4YeCKHE) 3HAKH U CHUMBOJBI, (HOPMYIIBI,
abOpeBHaTyphl, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OsJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a/1aBaTh ~ BONPOCKI IO  CYIIECTBY  OOCYXJaeMOW  TeMbl B  XOJe  JMajora
W/WIN  JIUCKYCCHH, BBICKa3bIBaTh WJICH, (OPMYIHPOBATH CBOHM MPEUIOKECHUS OTHOCUTEIHLHO
BBITIOJTHEHMSI IPE/TIOKEHHOM 3a/1a4W;

BBICTYIIaTh C TMIPE3CHTAIlMCH pEe3yJIbTAaTOB II03HABATEIBHON JICSTEIBHOCTH, IOJYYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMH NPH BBHIMOTHCHHH XUMUYECKOTO IKCIEPUMEHTA,
NPaKTUYECKOH pabOThl 10 MCCIIECOBAHUIO CBOMCTB HM3y4aeMbIX BEUIECTB, peallu3aliil y4eOHOTro
MPOEKTa " (dhopMynupoBaTh BBIBO/IBI
10 pe3y/ibTaTaM MPOBEACHHBIX MCCIICIOBAHUN MyTEM COTJIACOBAHMS MO3HMIIMK B X0l OOCYXICHHS U
oOMeHa MHEHUSIMU.

OsJiaieHNe YHUBEPCAJIBHBIMH PeryJIssTHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITCNILHO IUIAHUPOBAaTh M OCYIIECTBISITH CBOIO IMO3HABATEIIBHYIO JICATEILHOCTD,
ompenenss € [eIM W 3aJa4d, KOHTPOJIUPOBaTh M 1O Mepe HeOoOXOJAMMOCTH KOPPEKTHPOBATH
npeiaraeMblii  AITOPUTM JICUCTBUN TIPU BBIMOJTHCHHHM YYEOHBIX WM HUCCIICOBATCILCKUX 3aJ1ad,
BbIOMpaTh HambOosee 3(h(HEKTUBHBINA CIIOCOO WX PEHICHUS C YyYETOM MOJyYCHHs] HOBBIX 3HAHHU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOCU NEATEILHOCTH Ha OCHOBE CaMOAHAIM3a M CAMOOICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUsS» OTpa)xKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISAIOLIEH €CTeCTBEHHO-HAY4YHOM
KapTUHBl MHpa, pOJIM XWMHUU B TO3HAHUU SIBICHUW NPUPOIBI, B (POPMUPOBAHUHU MBIIUIEHUS H
KYJIBTYPBI JUYHOCTH, €€ (YHKLINOHAIBHON I'PaMOTHOCTH, HEOOXOAMMOM ATl pelIeHns MPaKTHYECKUX
3a/1a4 U SKOJIOrMYeCKH 000CHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOIHOI cpene;

BJIQJICHUE CUCTEMON XUMHMYECKHMX 3HAHHH, KOTOpas BKJIOUYAET: OCHOBOIOJArarolUe IOHATHSA
(XMMUYECKUIl 3J€MEHT, aTOM, JJIEKTpOHHas 000JOYKa aToMa, MOJIeKyJa, BaJEHTHOCTD,
ANIEKTPOOTPHULIATEILHOCTh, XUMHUECKas CBsI3b, CTPYKTYpHast popmyiia (pa3BEpHyTast U COKpaIIEHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOJHBIN CKeNeT, PyHKIMOHAIbHAS TPYINa, paauKal,
WU30MEPHUS, U30MEPBI, TOMOJIOTHYECKUI PSiJl, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPO U a30TCOEPIKaLIHE
COEIMHEHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH
U 3aKOHBI (TEOpHs CTPOEHHUS opraHuuyeckux BemecTB A. M. ByrnepoBa, 3akOH coXpaHEHHUS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XMMHUU; MUPOBO33PEHUECKHE 3HAHUS, JIeXKAIUE B
OCHOBE IOHMMAHHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHUX SBJIEHUH, (aKkTonornyeckue
CBEIEHMSI O CBOMCTBaX, COCTaBe, IMOJYyYEHUHM U O€30IMaCHOM MCIOJIb30BAaHUM Ba)KHEMIINX
OpPraHUYECKUX BEIECTB B OBITY M MIPAKTHUECKON JAEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUU BBIABIATh XapaKTepHbIE MPHU3HAKU TMOHATHH, YCTaHaBIMBATh HMX
B3alMOCBSA3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUS IPU OINHUCAHUU COCTaBa, CTPOEHUS H
MIPEBPAILICHUI OPTaHUYECKUX COECTUHEHUI;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJISi COCTaBICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaII€HHOH) (OpMysl OpraHM4YeCKUX BEIIECTB U
YPaBHEHUH XMUMHWYECKHX PEaKIMH, M3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKHUX BEIIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHMH YCTAHABIMBATh IPHUHAJIEKHOCTh H3YYCHHBIX OPraHHMYECKUX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KJlacCy/Tpymie coeTuHeHu (YriieBoA0POIbL,
KHACJIOPOA W a30TCOJIEpXKAIUEe COEIMHEHMs, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), [1aBaTh MM
Ha3BaHus 1o cucreMarudeckoil HomeHkiarype (IUPAC), a Takke mpUBOIUThH TPUBHAIbHBIE HA3BaHUS



OTJICIIbHBIX OPraHUYECKUX BEIIECTB (STUJICH, MPOMUJIEH, AalleTUJICH, 3TUJICHTINKOJb, TJIHUIEPHH,
denomn, popmanpaeru, aneTanbIeru, MypaBbiHas KUCIOTa, YKCYCHAs KMCII0Ta, OJIEMHOBAst KUCIIOTa,
CTeapuHOBAas KUCIIOTA, ITI0K03a, GPYyKTO3a, KpaxMal, HEeJUTi0103a, IIHIHH);

c(OPMHPOBAHHOCTh yYMEHHUS ONPEACNATh BHUIbl XHMHYECKOM CBS3M B OPraHHMYECKUX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS IPUMEHSTD TOJ0KEHUS TEOPHUH CTPOCHUSI OPraHMYECKUX BEIECTB
A. M. bytnepoBa 17151 00bSCHEHHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3HUECKHUE M XHUMHUYECKUE
CBOICTBA TUIIMYHBIX IPEICTABUTENICH DPA3JIMUHBIX KJIACCOB OPraHWYECKUX BEILIECTB (METaH, 3TaH,
STWJICH, TNPONWIEH, aleTuieH, Oyraauen-1,3, merunOyraauen-1,3, OeH307, MeTaHOJ, 3TaHOI,
ATUJICHIJIMKONb, TJIWALEPUH, (EHOJ, aleTalbJerui, MypaBbUHAs W YKCYCHAas KHCJOTHI, TJIFOKO3a,
Kpaxmall, LeJUII0JI03a, aMMHOYKCYCHAas KHCJIOTa), WJUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXY
HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUI C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh HWCTOYHHKH YIJIEBOJOPOJHOTO CHIPhS (HE(TH,
OPUPOJHBIN Ta3, yroib), CHOCOOBI HMX MEPepadOTKU U MPAKTUYECKOE NPUMEHEHHUE IPOTYyKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS 1O XUMUYECKHUM YpPaBHEHUSM (MacChl,
00BbEMa, KOJIMYECTBA MCXO/JHOIO BEIECTBA WM MPOAYKTAa PEaKLMU IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 HCXOHBIX BEIIIECTB
WM [IPOJYKTOB PEAKIUN);

c(OpMHUPOBAHHOCTh YMEHHI BIaJE€Th CUCTEMON 3HaHH 00 OCHOBHBIX METOJAaX HAYYHOTO
MIO3HAHUS, MCIIOJIb3YEMbIX B XUMHHU MPU W3YUYEHUH BEUIECTB M XMMHYECKHX SIBJICHUHU (HaOJI0eHHE,
U3MEpEeHHe, SKCIEPUMEHT, MOJEIMPOBAHKE), WCIOIB30BAaTh CHUCTEMHBbIE XUMUYECKUE 3HAHUSA IS
IOPUHATUSL PELIEHUI B KOHKPETHBIX JKU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIECTBAMU M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMM COOIIOJATh TMpaBUjIa TOJIb30BAHUS XUMHUYECKOW TMOCYION U
7a00paTOpHBIM OOOPYZOBAaHUEM, a TAKXKE IMpaBUiia OOpallleHHs] C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh U  BBINOJHATH XUMHMUYECKHH SKCIEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB IPH HArpeBaHWHU, IOJYyYEHHE 3TUJICHA U H3YYEHHE ero
CBOWCTB, KaUEeCTBEHHbIC PEAKIMU OPraHUYECKUX BEIECTB, J€HATypalus OelKOB NpH HAarpeBaHUM,
[[BETHBIE PEaKIM1 OEJIKOB) B COOTBETCTBUU C MPABUIAMHM TEXHUKH 0€30IIaCHOCTU IpU OOpallleHuu C
BEIIECTBAMM U Ja0OpaTOpPHBIM  00OpYHOBaHMEM, NPEACTABIATh Pe3yJabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3alNCH yPaBHEHUN COOTBETCTBYIOLIUX peakiuil U (pOpMyIHMpOBaTh BHIBOJBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KpUTHYECKH aHAIM3UPOBAaTh XUMHYECKYIO HH(pOpMaIHIO,
HOJYy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popmMarun, IHTepHeT u 1pyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIOIATh MPaBUiia HKOJIOTHYECKU 11€TIeCO00Pa3HOT0 MOBEICHUS
B OBITY M TPY/JIOBOI1 IEATENILHOCTH B LIETISIX COXPAHEHHs CBOETO 3/10POBbS M OKPYKAIOILIEH MPUPOTHON
Cpelibl, 0CO3HABaTh OMACHOCTh BO3JICHCTBUS HA JKUBbIE OPraHU3MbI ONMpPENEIEHHBIX OPraHUYECKUX
BEIIECTB, NMoHuMasi cmbici mnokasatens [1JIK, moscHsATh Ha mpumepax CrIocoObl YMEHBLICHHS WU
MPEIOTBPALCHHS UX BPEIHOTO BO3/AEUCTBUS HA OPTaHU3M YEJIOBEKa;

Ui 00y4aromuXxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 3/I0POBbS: YMEHUE MPUMEHSATh 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUUECKHUX SBJICHUII;

JUIA CIenbIX U cHaboBUIAIIMX OOy4aromIMXCs: YMEHHME MCIONb30BaTh pelbe()HO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu xumMmudeckux Gopmys.

11 KJIACC
HpCI[MCTHBIe PE3YyJIbTaThl OCBOCHUA KypCa «061118.}1 1 HCOPraHUYCCKaA XUMUI» OTPAKALOT:



c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XHUMHYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHpaA, POJIM XUMHUU B TO3HAHWUU SIBICHUW TPUPOILI, B (POPMUPOBAHUU MBIIUICHUS H
KYJIBTYpPBI JUYHOCTH, €€ (PYHKIIMOHATHHONU IPAMOTHOCTH, HEOOXOIUMOM /ISl pEellIeHUs MPAKTUYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOT'O OTHOLICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOM cpere;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJAraKOLIUE MOHATHUSA
(XMMHUYECKHUI AJIEMEHT, aTOM, M30TOIl, S-, P-, O- AJIEeKTpOHHBIE OpPOUTAIM AaTOMOB, MOH, MOJICKYJa,
MOJIb, MOJISIPHBIA 00BEM, BaJIGHTHOCTD, JIEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCICHHS, XUMHYECKast
CBsA3b (KOBQJIEHTHAs, HMOHHAs, METAJUIMYECKas, BOJOPOJHAsA), KPUCTAIJIMYECKAs PEIIETKA, THUIIBI
XUMUYECKUX PEaKLUUW, PacCTBOP, JIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTUYECKAS JTUCCOLMALINS,
OKHCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMH, XMMHUUECKOE PAaBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHs ANEKTPOIIUTUYECKON TUCCoLranuy, nepuoanyeckuii 3akon J{. . MenneneeBa, 3aKkoH
COXpaHEHMsI MacChl BEIECTB, 3aKOH COXPAaHEHUS M MPEBpAIECHUS HHEPrUU INpPU XUMHUYECKUX
peaxusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XMMHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B
OCHOBE TIOHMMAHHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX SBICHUH, (aKTonorndeckue
CBEICHHMSI O CBOMCTBAaX, COCTaBe, TMOJYyYEHUHM U O€30MaCHOM HCIOJIb30BAaHUHM Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESITEIbHOCTH YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUN BBIABIATh XapaKTepHbIC MPHU3HAKU TMOHSATHH, YCTaHABIMBATh HX
B3alMOCBS3b, UCII0JIb30BAaTh COOTBETCTBYIOLINE MOHITHS IPU ONKUCAHUU HEOPraHMYECKUX BEILECTB U
UX MPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BAaTh XUMHUUECKYIO CHMBOJIUKY JIJISl COCTAaBICHUS (POPMYIT
BEIIECTB W YPaBHEHHMM XMMHYECKUX peakiuii, cucremarnyeckyro HomeHkinarypy (IUPAC) u
TPUBUAJIbHBIE HA3BAaHUS OTIEJIbHBIX HEOPraHUYECKUX BEUIECTB (yrapHblii TIa3, YIJIEKUCIBIA ras,
aMMUaK, raméHasi U3BeCTh, HeraléHas U3BeCcTb, MUThEBAs COJA, MUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHI ONpEIENATh BaJICHTHOCTb U CTENEHb OKHUCIEHUS XUMHUYECKHX
9JIEMEHTOB B COEJAMHEHHUSAX PA3IUYHOIO COCTaBa, BHUJl XMMHUYECKOW CBA3HM (KOBAJECHTHAas, HOHHA,
METaJIJIMYECKasi, BOJAOPOJHAs) B COECOUHEHUSX, THUI KPUCTAIUIMYECKOM PpEIETKH KOHKPETHOTO
BelecTBa (aTOMHasi, MOJIEKYJIApHAsi, HOHHAsA, METa/NINYecKas), XapakTep cpebl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHU YCTaHABIWBAThH MPUHAITIC)KHOCTh HEOPTAHUYECKUX BEIIECTB M0 UX
COCTaBy K ONpENeNEHHOMY KIIacCy/TpyIie COeAMHEHUH (IPOCThle BeIIeCTBA — METaIbl U
HEMETAaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COJTH);

c(hOopMUPOBAHHOCTh YMEHUHN PACKPHIBATh CMBICI Tieproanyeckoro 3akona JI. . MenneneeBa u
JIEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIbHYIO M IPOTHOCTHUYECKYIO (DYHKIIUH;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHME aTOMOB XHMHYECKHUX
aneMeHTOB 1—4 nepuonos Ileproanueckoil cucreMbl xumuueckux snemeHToB [l WM. Menneneesa,
UCIIONIB3Ysl TOHATHS «S-, P-, O-2JIEKTPOHHBIC OpOUTATM», «IHEPreTHUECKHE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMMUYECKHX DJIEMEHTOB M UX COEAWHEHMH 10 NMEpHOAaM U
rpynmnaMm [lepuoandeckoil cucremMsl XUuMHUYECKUX di1eMeHTOB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh, YMEHUN XapaKTepU30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIACCOB, MOJITBEPXKJIaTh CYIIECTBOBAHNE T€HETUYECKON CBS3U
MEXJly HEOPraHMYECKHMHU BEILIECTBAMHU C IIOMOIIBI0 YPABHEHMHM COOTBETCTBYIOLIUX XHMHUYECKHX
peaKkmii;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCUPUIIUPOBATh XHUMHUECKHE PEAKIMH 1O Pa3IuYHBIM
IpHU3HaKaM (YUCIIy U COCTaBYy pearupyroliuX BEIIECTB, TEIIOBOMY 3(PQeKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINHU, YIaCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTaBIISATh YpaBHEHHUS peakluil pa3IUYHbIX THUIIOB, MOJHBIE U
COKpaIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHA, YUYUTHIBAsl YCIOBHS, MPU KOTOPBIX ITH PEAKIHH
UAYT J10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOIUTH PEAKIIMH, MOJITBEP’KAAIOININE KadeCTBEHHBI COCTaB
pa3IMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX PAaCTBOpPAaX HEOPTraHUYECKUX BEUIECTB;



c(OpMHUPOBAHHOCTh YMEHUU pACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpPMUPOBAHHOCTh YMEHHUH OOBSICHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEakIuu OT
pa3INYHBIX (PAKTOPOB; XAPAKTEp CMEMICHUS XMMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHELIHETO
BoznelicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaTh XUMHUYECKHE IPOLECCHI, JEKAIIUe B OCHOBE
MPOMBIIIJICHHOTO  TOJYYeHHs] CEpHOM KHUCIOThl, aMMHaka, a Takke C(HOPMUPOBAHHOCTD
npefcTaBieHuid 00 OOIMX Hay4yHBIX MPHHLOMNAX M SKOJIOTMYECKHX Mpo0ieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUU MPOBOAWUTH BBIUYUCICHHS C UCIOIB30BAHUEM TOHATHS «MacCoBas
JI0JIs BEUIECTBa B PAacTBOpE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKHX PEaKIUSX, MaCChI
BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE MU O0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKIMU BEUIECTB, TEIUIOBOTO 3(ddekTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

c(OpMHUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiIA MOJIB30BAHMUS XUMHUYECKOW MOCYIOH U
nabopaTOpHBIM O0OpYAOBaHUEM, a TaKXKe NpaBuiIa OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M  BBIIOJHATH XUMHUYECKUH OKCIIEPUMEHT
(pasznmokeHue MEepoKCHIa BOJIOPOJAA B MPUCYTCTBUU KaTajau3aTopa, OIMpE/IeJIeHHE CPEeAbl PacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHIUKATOPA, BIHMSHHUE Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHUYECKON peaKiuu, peakiui HOHHOTO 0OMeHa, KaueCTBEeHHbIE PeakIuu Ha cylbdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, Ha KATUOH aMMOHMSI, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMaM «MeTayuib» U
«Hemeranbl») B COOTBETCTBUHU C MPABUIIAMU TEXHUKH 0€30MAaCHOCTH MPHU OOPAIIEHUH C BEIIECTBAMU
1 1a00paTOpPHBIM 000pYIOBAaHHUEM, MTPEICTABIATH PE3YIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopme
3alliCH ypPaBHEHUN COOTBETCTBYIOIIUMX peakuuid u (OpMYyIUpOBaTh BHIBOJBI HAa OCHOBE JTHUX
pe3yJIbTaToB;

c(OpPMUPOBAHHOCTh YMEHHH KpPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpEICTBAa MAaCCOBOM KOMMYHUKaLWHU, IHTEepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOIOAATh MPaBUiIa SKOJIOTHYECKH 1€1eCO00pa3HOro MOBEACHUS
B OBITY U TPYJIOBOH JACATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBBS U OKPY KAIOIIEH TTPUPOTHOM
Cpellbl, 0CO3HABATh OMACHOCTh BO3ACHCTBHSI HA )KUBBIE OPIraHU3MBI ONPEICIIEHHBIX BELIECTB, TOHUMAs
cmblcn nokaszarens [IJIK, mosicHsITh Ha mpumepax crocoObl YMEHBIIEHUS U IPEIOTBPALICHUS HX
BPEIHOTO BO3ACHCTBHS HA OPIraHU3M YEJIOBEKa,

JUIsl 00YYaromMXcsi ¢ OrPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3[I0POBBSI: YMEHHUE NMPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELUIECTB U XUMUUECKUX SBJICHUH;

JUISL CJIETIBIX M CJIa0OBUAAIIMX OOYyYarOUIMXCA: YMEHHE HCIOJIb30BAaTh PElbePHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuecTBo yacos DNEeKTPOHHBIE (mdpoBswie)

n/m Bcero | Konrponbnsie | [Ipaktuueckue | oOpa3oBaTelibHbIE PECYPCHI

paboThI paboThI
Pa3znea 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
11 [Ipenmer oprannyeckoil xumuu. Teopus CTpPOEHHUS OPraHUYECKUX 3 bubnmoreka HOK
coenuHennii A. M. Bytieposa https://lesson.edu.ru/04/10

Wroro mo paszneny 3

Pa3znen 2. YrieBoaopoasbl

2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2 bubnuoreka LHOK
https://lesson.edu.ru/04/10

2.2 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, aKaAHCeHbI, ATKMHbI 6 1 bubnuoreka LHOK
https://lesson.edu.ru/04/10

2.3 | ApomaTUyecKue yrieBoa0pOabl 2 bubnuoreka HOK
https://lesson.edu.ru/04/10

2.4 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX NepepaboTka 3 1 bubnuoreka HOK
https://lesson.edu.ru/04/10

Hroro no pasneny 13

Paznen 3. Kuciaopoacoaep:kamue opraHu4ecKue coeTuHeHHus

3.1 Cnuptsl. ®enon 3 bubnuoreka HOK
https://lesson.edu.ru/04/10

3.2 Anbaeruasl. KapOoHoBbie KUCIOTHL. Cl0KHBIE 3(UPbHI 7 1 bubnuoreka HOK
https://lesson.edu.ru/04/10

3.3 | YraeBosr 3 1 bubnmoreka [HOK
https://lesson.edu.ru/04/10

Hroro no paznery 13

Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHH



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3 bubnuoreka HOK
https://lesson.edu.ru/04/10

Wroro mo pazneny 3

Pa3jnen 5. BoicokomMoJieKyIsipHbIe COeTHUHEHMsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnmnoreka HOK
https://lesson.edu.ru/04/10

Uroro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

Jeamenvnocms yuumens ¢ yuemom padoueii npozpammot 60CRUMAHUA:

BxuroueHnue B ypok BOCIHTHIBatoLIei nHGopMaluu, BocnutareabHoi Oecenpl. Mcnonp3oBanue paznuyHbix Gopm pedriexcun. Opranuzanus B3auMo1eiCcTBUS
YUHTENIb — YYEHUK Ha BCEX 3Talax ypoKa 4epe3 YBaKEHUE JIMYHOCTH KaXKJOTo MOJIPOCTKA, POBHOE, OJaroxenaTesibHOe, Y4€CTHOE U OTKPBITOE OTHOIIICHUE KO
BCEM yueHUKaM KJacca. Vcronbp30BaHne KpUTEpUaIbHOTO U (POPMUPYIOIIETO OLICHUBAHMS.

O3HakOMJICHHE C HOPMATHBHO-TIPABOBBIMU TPEOOBAaHUSMU K YPOKY C yYYETOM BO3PACTHBIX M WHIWBHIYAIBHBIX OCOOEHHOCTEH ydammuxcs. [IpuBnedcHue
ydaluxcs K BbIpa0OTKE KPUTEPUEB OLICHUBAHUS, OCYILIECTBICHHE CaMO - U B3aMMOOIICHKH Y4eOHOI 1eATeIbHOCTH.

Opranmzanus OOCYXJIEHMsI, IUCKYCCHH, aHajdu3a MOPATbHO-ITHYECKUX, COIHAIBHO-3HAUUMBIX sBJICHUU. (COOTHECEHHE pEe3yJbTaTOB COOCTBEHHOM
NEeSTeNbHOCTH C MPU3HAHHBIMU 00pasliaMy KyJIbTYphl, (OPMHpPOBAHHE IEHHOCTHBIX OPHUEHTUPOB HMHCTPYMEHTAMHU y4eOHOro Kypca. CMBICIOBOE YTEHHE.
KomrmuiekcHsIi ananu3 uHpopMaIum.

3HaKOMCTBO Ha ypokax ¢ Ouorpadueil yuyeHbIX U HccienoBaTesneld. 3HaKOMCTBO C TIOCTOMHBIMH MOJAPaKaHUS MPUMEPAMU CaMOOTBEP>KEHHOTO OTHOIICHUS K
JTONIAM, K ey, K OTe4ecTBY — YYE€HBIM, OTKPBITHS KOTOPBIX MOCTYXKWJIU MAaT€pUajoM JUIsl HAlMMCAHUS TJ1aB y4eOHHMKA, H3y4aeMbIX 3aKOHOB, SIBJICHUH,
coOwITuii. Micrionp30BaHue MPEAMETHBIX 3a/1a4 BOCITUTATENILHOTO COJCPKAHUSI.

Hcnons3zoBanne B paboTe MHTEPAKTUBHBIX (hopMm: paboTa B mapax u rpymnmax. Vcrnonp3oBaHne COBPEMEHHBIX 0Opa30BaTENIbHBIX TEXHOJOTUM, B TOM YHUCIIE
KOMIIBIOTEPHBIX.

Hcnonbs3oBanne AUIAKTHYECKUX UTP, CIIOCOOCTBYIONMIUX PA3BUTHIO Y YYAIIUXCS JIOTUUECKOTO MBIIIJICHUS, TO3HABATEIILHBIX WHTEPECOB, YMEHHS 000011aTh,
KJIacCUUIIUPOBATh, PACCYXKIaTh, Pa3BUBAaTh BHUMATEIHHOCTh, OPUEHTHUPOBATHCS B OKpyKaroled obOcraHOoBKe. BocmuTanuwe BBIAEPKKH, TEPHEHHUS B
JIOCTUKEHHHM 11eJH. Vicronb30BaHe TBOPUECKUX 3aJTaHHI.

Coznanue y4eHUYECKUX Map «HACTABHUK - HACTABIISIEMBIi», BBIIIOJIHEHNE YYAIIUMUCS POJIU «IIOMOITHUKA WIH Ty0Iépa YUUTeNs .

Bxrouenue B ypok 3a1a4d MCCIEA0BATEIbCKOTO, MPOEKTHOTO XapaKkTepa, TEXHOJIOTHH MPOOJIEMHOT0 00yUYeHHS.



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuecTBo yacoB DNEeKTPOHHBIE (dpoBsie)
n/m Bcero | Konrpombnsie | [Ipaktuueckue | 0Opa3oBaTelibHbIE PECYPCHI
paboThI paboThI
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
11 Crpoenue artomoB. llepuoanueckuii 3akoH u Ilepuoanueckas 3 bubnmoreka HOK
cucrema xumuueckux snemenTos [I. Y. Menneneesa https://lesson.edu.ru/04/11

1.2 | Crpoenue BemecTBa. MHOrooOpasue BemecTsB 4 bubnmoreka HOK
https://lesson.edu.ru/04/11

1.3 | Xumuueckue peakuuu 6 1 bubnuoreka HOK
https://lesson.edu.ru/04/11

Htoro no pazneny 13

Pasnen 2. Heoprannueckasi xumusi

2.1 Meraiuib 6 bubnuoreka HOK
https://lesson.edu.ru/04/11

2.2 Hemeramnsr 9 1 bubnuoreka HOK
https://lesson.edu.ru/04/11

2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2 bubnuoreka HOK
https://lesson.edu.ru/04/11

Hroro no pasneny 17

Paznen 3. Xumus u :Ku3Hb

3.1 XuMus v )KU3Hb 4 bubnmoreka HOK
https://lesson.edu.ru/04/11

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2

Jeamenvnocmy yuumens c yuemom padoueil npozpammovl 60CRUMAHUA:
BkitoueHue B ypoK BOCIMTHIBaIONIeH HHPOpMaLIMU, BOCOUTATENbHOM Oecenpl. Mcnonab3oBanue pa3nudHbix Gopm peduiekcun. Opranuzaiusi B3auMoJ1eUCTBUS



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YUUTEIh — YICHHK HA BCEX ATalax ypoka 4epe3 yBaKeHHE JIMYHOCTU Ka)JIOTO MOAPOCTKA, POBHOE, OaroxenarelbHOe, YeCTHOE U OTKPHITOE OTHOIICHUE KO
BCEM YUYEHHUKaM Kiacca. VMcrmoap30BaHue KPUTEPHATLHOTO U (DOPMUPYIOIIETO OLICHUBAHUS.

O3HakOMJICHHE C HOPMATHBHO-NPABOBBIMU TPEOOBAaHUSMHU K YPOKY C yUETOM BO3PACTHBIX M HWHIMBHIYaJbHBIX OCOOCHHOCTEH yuammuxcs. [IpuBieueHue
yYaIuxcs K BEIpaOOTKE KPUTEPUEB OIIECHUBAHMS, OCYIIIECTBICHUE CaMO - M B3aMMOOIICHKH YUCOHOU JEATEeILHOCTH.

Opranuzainus 0OCYXICHUS, ITUCKYCCHM, aHaln3a MOPAJbHO-ITUYECKHX, COIHAILHO-3HAUYMMBIX siBIeHUH. COOTHECEHHE pPe3yabTaTOB COOCTBEHHOMU
NEATEILHOCTH C MPU3HAHHBIMH 00paslaMu KyJIbTypbl, (HOPMUPOBAHHE IIEHHOCTHBIX OPHEHTHPOB MHCTPYMEHTAMH Yy4eOHOro Kypca. CMBICIOBOE YTCHHE.
KoMruiekcHbIi aHamm3 nHQOpMAaIIHH.

3HAKOMCTBO Ha ypoKax ¢ Omorpaduel y4eHbIX M HCCienoBareacii. 3HAaKOMCTBO C JIOCTOMHBIMH MOJAPaKaHHUs TMPUMEPaMHU CaMOOTBEP)KEHHOTO OTHOIICHUSI K
MOIsM, K aeny, K OTedecTBy — YYEHBIM, OTKPBITUS KOTOPBIX MOCTYXHJIA MAaTePUAIIOM IS HAMMCAHHS TJaB Y4eOHWKA, H3y4aeMbIX 3aKOHOB, SBJICHHIA,
coObITui. Mcnosib30BaHMe IPEIMETHBIX 33]1a4 BOCIIUTATEIILHOTO COACPIKAHUS.

Hcnons3oBanue B paboTe MHTEPAKTUBHBIX (hopM: paboTa B mapax W rpymmax. Vcroib30BaHHEe COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA, B TOM YHUCIIC
KOMITbIOTEPHBIX.

Hcnonbs3oBanne AUIAKTHYECKUX UTP, CIIOCOOCTBYIOIMIUX PA3BUTHIO Y YYAIIUXCS JIOTUUECKOTO MBIIIJICHUS, TO3HABATEIILHBIX WHTEPECOB, YMEHHsS 000011aTh,
KJacCU(UIUPOBaTh, PacCyXIaTh, Pa3BUBAaTh BHHUMATEIHHOCTh, OPUEHTHUPOBATHCS B OKpyKaroled oOcraHoBKe. BocnmuTanuwe BBIAEP)KKH, TEPHEHUS B
JIOCTUKEHHHM 11eH. Vicronb30BaHe TBOPUECKUX 3aJaHHI.

Coznanne y4eHUYECKUX Map «HACTABHUK - HACTABIISIEMBIi1», BBIMOIHEHUE YYAIIUMHCS POJIU «IIOMOILTHUKA WIH Ty0népa yUUTeNs».

Bxmtouenue B ypok 3a1ad MCCIEA0BATEIbCKOTO, MPOEKTHOTO XapaKTepa, TEXHOJIOTHH MPOOJIEMHOT0 OOYUEHHS.




