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INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yueOHoro npeamera «Xumus» st 10-11 kimaccoB cootBeTcTByeT PenepaabHOMY
rocyJIapcTBEHHOMY 00pa30BaTeIbHOMY CTaHAApTy cpeaHero obmero obpaszoBanus (PI'OC COO),
yrBepxkacHHoro Ilpukazom MunucrepcrBa npocsemenus: Poccuiickoit @enepanuu ot 12 asrycra 2022 r.
No 732 «O BHeceHUU M3MEHEHHH B (hellepalIbHBIA TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT CPEIHETO
obmiero oOpa3oBaHMs, YTBEPKIEHHBIM TpuKazoM MuHHCTEpCTBa 00Opa3oBaHHsS W Hayku Poccuiickoii
Oenepanuu ot 17 masg 2012 r. Ne 413»

Pabouas mporpamMma coctaBiieHa Ha OCHOBAaHWHU NMPUMEPHON 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
o01miero o6pa3oBaHus M0 XUMUH.

PabGouass mporpamma obecrieueHa y4eOHUKAMU, y4eOHBIMU TTOCOOMSIMH, BKIIOYEHHBIMH B
denepanbHbIi MepeueHb Y4eOHHMKOB, PEKOMEHJI0BaHHBIX MUHHCTEpCTBOM OOpa3oBaHusl M Hayku PO k
MCTOJIB30BAHUIO B 00pa30BaTEIbHOM IPOLIECCE B 001Ie00pa30BaATENbHBIX YUPEKICHHUIX:

e Tabopuenmsa O.C., OcrtpoymoB W.I'., CmagkoB C.A. Xumusa. Yuebnuk mia1 10 kmacca

001eobpazoBaTenbHbIX opranu3anuid. - Mocksa. «IIpocBemenue» 2022 r.
e Taopuensu O.C., OctpoymoB W.I., CmagkoB C.A. Xumusa. Yuebnuk mms 11  kmacca
o0mieo0pa3oBarenbHBIX opranu3anuid. - Mocksa. «IIpocBemenue» 2022 r.

[Iporpamma mpenmera xumust ais odydaromuxcs 10-11 kmaccoB paccuntana Ha 2 rona oOydeHus 10
1 yacy B Hezelnto:
10 knacc — 34 ygaca, 11 xnacc — 34 gaca
KoraecTBO KOHTPOJIBHBIX padoT:
10 knacc —3, 11 xitace —3.
KosuruecTBo nmpakTudeckux padoT:
10 knacc -2, 11 xitace —3.

Y4éT BocnIUTATEeIbHOI0 NOTEHIIHAJIA YPOKOB XUMHH

Xumuueckoe 00pa3oBaHME, IOJy4yaeMO€ BBITYCKHUKAMHM CpEIHEH MIKOJbI, SBISETCS HEOTheMJIEMOMN
4acThI0 MX 00pa30BaHHOCTH. OHO CIIy’KUT 3aBEPIIAIOLIUM JTAlOM PEAlIHU3aLUU Ha COOTBETCTBYIOILEM €My
0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPHUCYIIUX LEIOCTHON CUCTEME XMMUYECKOro oOpa3oBaHUs. DTH
LIEHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB IMPHUPOAbI, (POPMHPOBAHUS MHUPOBO33PEHUSI U OOIEH KYyJIbTYpHI
YeJIOBEKa, a TaK)Ke KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHMS K CBOEMY 3/I0pPOBBIO U NPHPOJHOU cperie.
Peannsyercs xumudeckoe o0pa3oBaHME Y4YallUXCs CpPEAHEH IIKOJIBI CPEICTBAMHM Y4e€OHOIrO IpeaMeTa
«XUMHS», cOlepKaHHe M MOCTPOCHHE KOTOPOTO OMpeJeNieHbl B MpOorpaMMe ¢ Y4E€TOM Clelu(pUKU HayKH
XUMHH, €€ 3HaYeHMsI B IO3HAHUU MPUPOBI U B MaTEPUATIBLHOM KM3HHU OOIIECTBA, a TaKXkKe ¢ y4ETOM OOLINX
1eJiel ¥ IPUHIIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSTHIE CUCTEMBI CPEIHET0 00I1ero oopazoBaHms
B Poccuiickoii ®enepannu. Tak, Hanpumep, npu GOPMUPOBAHUU COAEPKAHUS MPpeAMeETa «XUMUSL» YUTEHBI
ClIeAYIOIINE TIOJ0XKEHUs O crenu(rKe U 3HAaUeHUH HAyKU XUMUU:

o XUMHUSL Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MWIrpaeT oco0yl pOjJb B COBPEMEHHOM
LUMBUJIM3AlMM, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KynpTypbl. OHa BHOCUT CBOM BKJIax B
(dbopMHpOBaHHE PALMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOIO IMPEJICTaBICHUs 00
OKpY’)KaloIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeloBeKa, KOTopoe (OpMUPYETCS B XMMHUHU Ha OCHOBE
IIOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHUpA, OCO3HAHHS B3aMMOCBS3M MEXAY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHUS.

. TecHO B3auMOJENCTBYsI ¢ IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMHUs CTajla HEOTHEMIIEMOM 4acThIO
MHUPOBOU KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCHELIHOIO TpyJla M JKU3HM KaXJ0TO wWieHa OO0IIecTBa
CoBpeMeHHas XUMHUS Kak Hayka CO3MJIaTeNbHasl, KaKk HayKa BICOKMX TE€XHOJIOTUH HallpaBJIeHa Ha pelIeHHe
r7100aNbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, HYHEPreTUUECKOM, MHIIEBOH,
9KOJIOTUYECKOM O€30MaCHOCTH U OXPaHBbI 3J0POBBS.

B cootBerctBumn ¢ obummu nensmu U npuHnunamu COO coxpepkanue npeamera «Xumus» (10—11
KJlacchl, 0a30BbIii YpPOBEHb U3YyU€HHUs) OPHEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOMIEKYJIbTYpPHYIO
MOJIrOTOBKY OOy4aromMxcsi, HEOOXOMUMYI0 WM JUIsl BBIPaOOTKH MHPOBO33PEHUYECKUX OpPHUEHTUPOB,
YCHELIHOT0 BKJIOYEHHS B KH3Hb COLIMYMa, IMPOJOJDKEHUS oOpa3oBaHMs B PA3IMYHBIX 00dacTAX, He
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapisromumMu npeamera «XUMus» SBIAI0TCA 6a30Bble Kypchl — «Opranuueckas XuMus» 1 «O01mas



U HEOpraHW4yecKas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BOii
HayK{: CHCTeMa 3HAHWK 10 HEOPraHWYECKOW XHMMHH (C BKIIOYCHHEM 3HAHWUW W3 OOIed XUMHUHU) U
opranudeckoil xumun dopMupoBaHHE JAHHOW CHCTEMBbl 3HAHMW MPU M3YYECHUH IperMeTa 00ecrieuyuBaeT
BO3MOYKHOCTh PACCMOTPEHUS BCEI0 MHOI000pa3usl BEIIECTB HA OCHOBE OOLIUX MOHSTUH, 3aKOHOB U TEOPHi
XUMUH.

COILEPKAHUE YYEBHOI'O IIPEIMETA «XUMMUS»
10 knacc (34 yaca)

Paznen 1. Teopernueckue 0OCHOBBI OPpraHu4yeckoil xumuu (3 4)

Tema 1. Ilpeomem opeanuueckou xumuu. Teopus Xumuueckoeco CMpoeHus OpeaHudeckKux coeOuHeHull
(34

[Ipeamer opraHM4eckol XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHHE B IOJYYEHHUH HOBBIX
BEUIECTB U MaTepuanaoB Teopus CTpoeHUs opraHumyeckux coenuHeHudl A M bytiiepoBa, €€ OCHOBHbIE
nosiokeHus CTpykTypHbIe (GOpMYIbl OpraHuyeckux BemecTB ['omounorus, nzomepus XuMuueckas CBS3b B
OpPraHMYECKUX COEAMHEHUSAX: KpaTHbIE CBSI3U, G- U TT-CBSI3U.

[IpencraBinenre o KiIacCUpUKAlMM OpPraHMYECKUX BemecTB HomeHkiaTypa OpraHu4ecKux
COEUMHEHUI (CHUCTeMaTHyecKkas) W TpUBHUAJIbHBbIE HAa3BaHUS BAXKHEUIIMX NPEICTaBUTENICH KJIacCOB
OpraHUYECKUX BELIECTB.

Hemoncmpayuu

— 03HAKOMJIeHUe C 00pa3yamMu OpeaHU4ecKux geuecmas U Mamepuailami Ha ux OCHose;

— ONbIMbL NO NPEBPALYEHUIO OP2AHUYECKUX 8elecm8 Npu Hazpesanuu (niasienue, odyenusanue
u eoperue).

Jlabopamopnuiii onvim

— MOOeNUpoB8aHue MoIeKyl Op2aHU4eCcKUX 6eulecms.

Bxoonaa konmponvnas paboma

Paznen 2. Yraesogopoas: (12 u)

Tema 1. [IpedenvHuie yene000podsvt — anxamsl (2 )

Anxanwi: cocmas u cmpoenue, 20mono2udeckuil pao Meman u sman — npocmeiiuiue npedcmagumenu
AnKauMos: uzuueckue u XumuyecKue ceolcmea (peakyuu 3ameujeHus 1 20peHusl), HaxoxicoeHue 8 npupooe,
noJaydenue u npumeHenue.

Tema 2. HenpeoenvHbie y2ne8000poobl: alKeHbl, aIKa0ueHbl, aikuHul (6 )

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHI psAa OTWIEH W NpPONWIEH — MpOCTEUIIne
MPEJICTAaBUTENN  aJKEHOB:  (U3MUeCKHue W  XHMMHYECKHE CBOMCTBa  (peakiuu  TUIPUPOBAHUS,
raJIor€HUPOBAHUS, THIpaTallii, OKMCIIEHUS U MOJIMMEpPU3allin ), TOJy4eHNE U IPUMEHEHUE

Anxaguensl byrammen-1,3 u merunOyraauen-1,3: cTpoeHHe, BaKHEHIIMEe XMMHYECKHE CBOWCTBA
(peakuus nonuMepusanun) [lonydyeHre CHHTETUUECKOTO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTMUYECKUH psif AUETHIEH — MPOCTEHIIHiA
MIpe/ICTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, (PU3HUECKHE U XMMHUYECKHE CBOMCTBA (peaKkuu THIPUPOBAHMUS,
raJIoreHUPOBAHMS, TUIpaTallii, TOPEHMs]), TOTYYEHUE U TPUMEHEHUE.

Tema 3. Apomamuueckue yeneeo0opoowl (2 1)

Apenbl benson: coctas, cTpoeHue, GU3MUECKUE U XUMUYECKUE CBOMCTBA (PEaKIUu raJlorTeHUPOBAHUS
U HUTPOBaHUs), MOJy4eHHE M NpuMeHeHHe Toayos: cocTaB, CTpoeHHe, (PU3UUYECKHMEe M XUMHUYECKUE
CBOWCTBA (peaKINy TaJIOTCHUPOBAHUSI U HUTPOBAHUS), MOTYYCHHE U MPUMEHEHHEe TOKCUYHOCTh apeHOB
I'enernueckas cBS3b YII€BOJAOPOIOB, MPUHAIISKALIIUX K PA3IMUYHbBIM KJIaccaM.

Tema 4. [IpupooHvie uCMOYHUKU Y21e8000pP0008 U ux nepepabomka (2 4)

[Ipupoansie nctounuku yriesoaopoqoB [lpuponnsiit ra3 u nomyTHsle HedTsHbIE ra3bl HedTh 1 €€
npoucxoxaenne CrnocoObl mepepaboTKu HePTH: MEePEeroHKa, KPEeKUHT (TePMHUYECKUN, KATAITUTUYECKHIL),
nuposin3 [IpoaykTer mepepaboTku HEDTH, UX IPUMEHEHNE B MMPOMBIIIIICHHOCTH U B ObITY KaMeHHBIN yTroib
U TIPOJIYKTHI €r0 MepepadoTKu.

Koumponvnas paboma 3a 1 nonyzooue (mecm) (1u.)

Jemoncmpayusn

— xonnexyuu «Hegpmoy» u « Veonwy.

Jlabopamopnuvie onvimot

— O3HAKOMIEHUe ¢ 00pa3yamu nAACMMAce, Kay4yko8 U pe3uHbl;



— MOOeNUpPOBaHUe MOIEKY Y2ie8000P0008 U 2A102eHONPOUBOOHDIX.

Ilpakmuueckas pavoma Ne 1 [lonyuenue smunena u usydeHue e2o c80UCMA.

Buviuucnenusn

— N0 YPAGHEHUIO XUMUYECKOU pearyuu (Maccovl, 00béMa, KOIUHLECM8d UCXOOHO20 euecmed Uil
NPOOYKMa peaxkyuu no U38eCMHbIM Macce, 00bEMY, KOAUUeCmsy 00HO020 U3 UCXOOHbIX 6eujecms Uil
npOOYKmMos peakyuu).

Paznen 3. Kucsiopoacoaep:xamnue oprannieckue coequHenus (12 v)

Tema 1. Cnupmui. @ernon (3 u)

[IpenenpHBICE OMHOATOMHBIC CIHUPTHL. METAaHOT M 3TAHOJ: CTPOCHUE, (QU3HUYECKHUE U XHUMHUYCCKUE
CBOMCTBA (peakliK ¢ aKTUBHBIMU METaJUIAMHU, TaJJOTEHOBOJ0PO/IaMH, TOpeHue), npumeHenre Bogoponnas
CBsI3b. [leliCTBHE METaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroatoMHbl€ CHUPTHL. DTUICHIVIMKOIb M TIULEPHUH: CTpOoeHHe, (U3NYECKHEe M XHUMHUYECKHE
CBOWCTBAa (B3aMMOJCHCTBHE CO MIEIOYHBIMH METAJUIAMH, KAaueCTBEHHAs peaklus Ha MHOT0ATOMHBIC
CIIUPTHI).

JleiicTBre Ha opraHu3M 4deoBeka. [I[puMeHeHne TIIHIepruHa U STHIICHTITUKOJSL.

®enon CTpoeHHre MOJIEKYINbI, (pU3ndyeckrue U XUMHUUYecKue cBoiicTBa ¢eHona. TokcuyHOCTh (eHomna
[Ipumenenue denomna.

Tema 2. Anvoecuovl. Kapoornosvie kuciomol. Croxcuvle a¢pupot (7 u)

Anpaeruipl M KeTOHbI. DOopMaNbIeruj, areTaabICTH]: CTPOCHHE, (U3HUECKUE M XUMHUYCCKHEC
CBOMCTBA (peaKIK OKUCIICHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIC PEAKIUH ), TOTyUYeHUE U IPUMEHEHHE

ATETOH: CTpocHHE, (PU3MUECKUE U XUMHUYECKHE CBOWCTBA (PEAKIIMM OKHCICHUS W BOCCTAHOBIICHHS),
MOJIy4YeHHUE U IPUMEHEHHE.

OAHOOCHOBHEIC TpeAeIbHBIC KapOOHOBBIC KHUCIOTH. MypaBbHHAS M YKCYCHAs KHCIOTHI: CTPOCHHE,
¢dbu3nuecKkue U XMMUYECKHE CBOMCTBa (CBOICTBA, OOIIME IS Kiacca KHUCIOT, peakuus 3TepU(PHUKAIUN),
noJrydeHue u npuMeHnenue. CTeapruHoOBasi U OJICMHOBAsSI KUCJIOTHI KaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX
KHCIOT. MblJIa KaK COJIU BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JAeHCTBHUE.

CrnoxHble 3(QUpPHl KaK TPOU3BOTHBIC KapOOHOBBIX KHUCJIOT. ['MIOponH3 CIOXKHBIX 3PUPOB. Kupsl
I'unponus xupos. [Ipumenenue xxupoB. buonoruyeckast posib KUPOB.

Tema 3. YVenesoowt (2 u)

VYrneBoabl: coctaB, KiaccuuKaus yrieBogoB (MOHO-, IW- W Tonucaxapuisl). ['mokoza —
MPOCTEHIINA MOHOCAaXapuJ: OCOOEHHOCTH CTPOCHUS MOJEKYJbl, (pU3NYECKUE M XHMHUYECKHE CBOMCTBA
(B3aumogeiictere ¢ ruapokcuaoMm memu (II), okucieHHe aMMHAa4YHBIM pacTBOpoM okcuma cepedpa (I),
BOCCTAaHOBJICHHE, OpOXXEHHE TIIOKO3bI), HAXOXJIECHUE B MPHPOJE, NMPUMEHEHHE, OWOJIOTHYECKas pOJib.
dorocunTtes. PpykTo3a Kak H30MeEp TIIOKO3HI.

Caxapo3a — TpeAcTaBUTeNhb McCaxapuI0B, THIPOIIN3, HAXOXKACHUE B IPUPOJIE U TPUMEHEHHE.

Kpaxman u nienmrono3a kak npupoaHsie monumepsl. CTpoeHHe KpaxMania U 1euroo3bl. Gusndeckue
1 XHMHYECKHE CBOMCTBA Kpaxmasia (TUAPOJIN3, KaueCTBEHHAS pEaKIlHs ¢ HOIOM).

JlabopaTopHbIe ONbITHI

— 2opeHue Cnupmoes;

— oxucnenue smanona okcuoom meou (Il);

— ezaumooeticmaue nuyepuna ¢ euopoxcudom meou (I1);

— OKUCTEHUEe ANb0e2U008 AMMUAUHBIM PACmEopom okcuda cepeopa(l) u eudpoxcuoom meou
(1n;

— g3aumooeticmaue Kpaxmauia ¢ U00om

Ilpakmuueckasa paooma Ne 2 Ceoticmea pacmeopa YKCYCHOU KUCTOMbl

Buviuucnenusn

— N0 YPABHEHUI0 XUMUYECKOU pearyuu (Maccvl, 00bémd, KOIU4ecmea UCXOOHO20 8eujecmeda Uil
NPOOYKMa peaxkyuu no U38eCMHbIM Macce, 00bEMY, KOAUUeCmsy O00HO20 U3 UCXOOHBIX 6eujecme Uil
npoOyKmos peaxyuu)

Pasnen 4. A3oTcoaepskamme opranudeckne coeqnHeHus (3 1)

Tema 1. Amunvl. Amunoxuciomol. beaxu (3 u)

AMuHBI. MeTUIaMHH W aHUIIUH: COCTaB, CTpOeHUE, (PM3MUECKUe U XMMUYECKHEe CBOWMCTBA (FOpEHHE,
B3aMMO/ICHCTBHUE C BOAOW U KUCIOTaMH).

AMUHOKHUCIIOTHI Kak aM(oTepHbIe OpraHndeckue coenHeHns. Ou3ndeckre U XUMHIECKAE CBOMCTBA
aMUHOKHCIIOT (Ha MpuMepe IininHa). bronorndeckoe 3HadeHrne aMUHOKUCIIOT. [lenTuast



benku kak npuponHbIE BBICOKOMOJEKYISIpHbIE coeauHeHUs. llepBuuHasi, BTOpUYHAs M TpeTUYHAs
CTpYKTypa 0enkoB. XMMHYECKHE CBOMCTBA OEIKOB: TMAPOJNU3, JACHATypallus, KaUeCTBEHHbIC PEaKIMU Ha
Oenku

Jemoncmpayuu

— Ooenamypayus 6e1K08 npu Hazpesanul,

— yeemuvle peakyuu 6eniKos

Pazjea. 5. BoicokomoliekyisipHble coefuHeHns (2 4)

Tema 1. IInacmmaccoi. Kayuyku. Bonoxna (2 1)

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, CTENEHb IMOJUMEpU3aluU, CpeAHsss MojekynspHas Macca OCHOBHbIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPU3aIUs U TOJIMKOHICHCALIS

[TnacTMacchl (ITOIMATUIIEH, TOTUIPOIIIICH, TOTUBUHIIXJIOPUT, TIOTUCTUPON).

HartypanbHblii M cHHTeTHYECKHE Kaydyyku (OyTaJMEHOBBIM, XJIOPOIPEHOBBIH U M30NPEHOBBIN).
Bonokna: HaTypanpHble (XJIOMOK, IIEPCTh, IMIENK), HMCKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKUE (KApPOH U JIABCAH)

Jemoncmpauus

— O3HaKOMJIeHUe ¢ 00pazyamu NPUPOOHLIX U UCKYCCMBEHHBIX 80I0KOH, NAACMMACC, KAYYYKO8

Iloemopenue. I'ooosaa konmpoavnas paooma (mecm) (1 uac.)

11 kaacce (34 yaca)

Paznen 1. Teopernueckue ocHoBbI Xxumum (12 v)

Tema 1. Cmpoenue amomos. Ilepuoouueckuii saxon u Ilepuoduueckas cucmema XuMU4eckux
anemenmos J[. U. Menoeneesa (3 u)

XuMudeckuil aneMeHT. AToMm. Sapo aToMa, M30TOMBI. DNEKTpPOHHAs 000JI0uKa. DHEpreTHUecKue
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d-37eMeHTbl. OCOOCHHOCTH pacHpeieiIeHus IEKTPOHOB
10 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTypaIusi aTOMOB.

[lepuoanueckuii 3akon u [lepuoanueckas cuctema xumuyeckux 3nemenToB (.M. MenneneeBa. CBsi3b
nepuoanueckoro 3akoHa u llepuonuueckoin cuctembl xumuueckux snemeHToB J[.M. MenneneeBa c
COBPEMEHHOM TEOpHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX JIEMEHTOB

1 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM U Mepruoaam

3navenue [leproauyeckoro 3aKkoHa B pa3BUTUH HAYKH

emoncmpayuu

Buowr mabauy «Ilepuoouueckas cucmema xumudeckux snemenmos /| U Menoeneesay

Bxoonasa konmponvnas paboma.

Tema 2. Cmpoenue seujecmsa. Muozoobpasue eewecms (4 1)

Crtpoenue BemiecTBa. XUMHUYECKas CBSI3b. BUIBI XMMHUYECKOW CBS3M (KOBaJIeHTHAsl HEMONSApHAs U
MOJISIpHAsi, WMOHHAs, MeETaulMdeckas). MexaHu3Mbl 0Opa30BaHMsI KOBAJCHTHOM XHUMHUYECKOW CBSI3H
(oOMeHHBIH W JOHOPHO-aKIENTOpHBINM). Bomopomnas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucienus. IOHbI: KAaTUOHBI K AHUOHBI

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA.
THUIBI KPUCTAININYECKHUX PEIIETOK U CBOMCTBA BEILIECTB

[lonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMAHBIE pacTBOPBl MaccoBasi 107151 BEIIECTBA B
pacTtBope

Knaccudukanus HeopraHmdeckux coenuHeHu. HoMeHKmIaTypa HEOpPraHWYEeCKHUX  BEIIECTB
['eneTnveckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TMIHBIM KJlaccaM

Tema 3. Xumuueckue peaxyuu (5 4)

Xumunyeckas peakuus. Kimaccupukanys XUMHUECKUX peaklMii B HEOPraHWMYECKOH M OpraHu4ecKon
XUMHUHU. 3aKOH COXPaHEHUs1 MacChl BEUIECTB; 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPTUU MPU XUMHUUECKUX
peaKIusx

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3Nu4HbIX (pakTopoB. OOpaTUMbIe peakiuu. XUMUYECKOEe
paBHOBecue. DAKTOPHI, BIMSIONINE HA COCTOSTHUE XUMHUYecKoro paHoBecus [Ipunuun Jle [llarense

DnexTponuTuueckas auccoruanusa. CuibHble U cialdbie AMeKTponuThl. Cpeaa BOJHBIX PacTBOPOB
BEIIIECTB: KUCNas, HeHTpanbHas, menodyHas. [lonsatue o BomopoaHoMm mokazatene (pH) pactBopa. Peakiuun
HOHHOTO oOMeHa ['mApon3 OpraHuYecKuX U HEOPTaHNYECKUX BEIIECTB.

OKHCIUTENFHO-BOCCTAHOBUTEIbHBIC peakiuu. [loHsTHE 00 3IIEKTpONIM3e PACIUIaBOB U PaCTBOPOB



cosield. [Ipumenenue anexrpoinusa.
Hemoncmpayuu
— Mooenu KpUCmaniuyeckux peuémox;
— PA3N0ACeHUe NEPOKCUOA 8000POOA 8 NPUCYMCMBUU KAMAIU3AmMopa
Jlabopamopuwie pabomot
— npogeodeHue peakyuti UOHHO20 0OMeHa;
— onpeoenenue cpedbl pacmeopos 8eujecmes ¢ NOMOWbIO YHUBEPCATIbHO20 UHOUKAMOPA
Ilpakmuueckasn paboma Ne 1 Bausnue paznuynvlx (hakmopos Ha CKOPOCHb XUMUYECKOU peaKyuu
Buviuucnenusn
— pacuemsl ¢ UCNOIb308AHUEM NOHAMUS
«maccoeas 005 pacmeopeéHHO20 8eecmeay,
— pacuémol no YPABHEHUAM XUMUYECKUX peaKyutl, 8 MoM Yucie mepmMoxXumMuiecKue pacyémol
Konumponvnaa paboma 3a 1 nonyzooue (mecm) (1 u.)

Paznen 2. Heoprannueckas xumus (16 4)

Tema 1. Hememannot (8 u)

Hemeramnsl. Ilonoxxenne HemerauioB B llepuoamyeckod cucremMe XUMUYECKHX diemMeHToB J[.M.
MenzeneeBa M OCOOEGHHOCTH CTpOEHHS aromMoB. (DU3WYECKUE CBOWCTBA HEMETAUIOB. AJIIOTPONHUS
HEMETAJUIOB (Ha MpUMeEpe KHUCIopoaa, cepbl, hocdhopa U yriepona). XMMUYSCKUE CBOWCTBA BaKHEHUIINX
HEMETaIJIOB (TajoreHoB, cephl, a3ora, (ocdopa, yrmepoga W KpeMHHSA) U HX COSAMHEHHN (OKCHIOB,
KHCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

[IpuMeHeHne Ba)XKHEMIINX HEMETANIOB U UX COEIMHEHUM

Tema 2. Memannot (8 u)

Meramnbl. [lonoxenue MeramioB B Ilepuonnueckoid cucreme Xumuueckux a3yementoB J[.H.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0YeK aroMoB MeTawioB. OOmme Qu3uveckue
cBoMcTBa MeTauioB. CIUIaBbl METAJIIOB. DIEKTPOXUMUYECKHUH psAJl HAIPSHKEHUH METaJIOB

XUMHYECKUE CBOMCTBA BAXHEHIIINX METAJUIOB (HATPH, KA, KAJIbIIWA, MarHui, aJIIOMUHUHN, [TUHK,
XpOM, JKeJe30, Me/ib) U UX COeTMHEHUI

O6mume crnocoOsl monydeHus: MeramuioB. Meramtyprus. Koppo3us meramioB. CriocoObl 3alIUThl OT
Koppo3uu. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE

JdemMoHcTpanuu

— 006pazyvl HeMemainos,

— 83aumooeticmsue meou ¢ aA30MHOU KUCTOMOU PA3IUYHOU KOHYEHMPAayuu,

— Koanekyusi « Memannvl u cniagwi»

Jlabopamopnsie onvimol

— Kauecmeennvle peakyuy Ha AHUOHbL U KAMUOH AMMOHUSL,

— g3aumooeticmeue 2UOPOKCUOA ATIOMUHUS C PACMBOPAMU KUCTIOM U Wje0Yell;

— Kauecmeennvle peakyuy Ha KamuoHbl Memaios

Ilpakmuueckue padomut

Ne 2 Pewenue skcnepumeHmanvHulx 3a0ay no meme « Hememannoiy,

Ne 3 Pewenue skcnepumeHmanbHulx 3a0ay no meme « Memannoly

Buviuucnenusn

— pacuémosl maccwl eujecmea Uuiu 00vbEMA 2a308 NO U3BECMHOMY KOIUYECm8Y 6eujecmad,
macce unu 06vEMY 00HO20 U3 YUACMEYIOWUX 8 PeaKyuu 8ewecms,; paciémol maccvl (06véma, Koauiecmea
gewecmea) npoOyKmoe peaxkyuu, eciu 00HO U3 6eujecme umeen npumecu,

— pacuémsl maccol (00véma, Koauuecmea 6eujecmsd) NpoOyKma peaxyuu, eciu O0OHO U3
gewecmes 0aHo 6 8Ude pacmeopa ¢ onpedeléHHOl MAcco8oll 00lell pacmBOPEHHO20 8euecmad

Paznen 3. Xumus u :xku3Hb (4 4)

Tema 1. Xumus u scusus (4 1)

Ponp xumuum B obecriedeHNH 3KOJOTHYECKON, HYHEPreTUUECKO M MUILEeBON 0Oe30MacHOCTH, Pa3BUTUU
MeaunuHbl [loHATHE 0 HAyUHBIX METOJAX [TO3HAHUS BEIIECTB U XMMUUYECKUX PEAKLIUN

[IpencraBnenus o0 oOIMX HAYYHBIX MPUHIMIIAX IPOMBIIUICHHOTO MOJYYEHHUs BaKHEHIINX BEILECTB
UYennoBek B MHUpE BEIIECTB M MATEPUATIOB: Ba)XKHEHMIIME CTPOUTEIBHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpacky, CTEKJIO0, KEpaMHKa, MaTepuabl Ul 3JEKTPOHUKH, HAHOMATEpUalbl, OpraHUUECKUE U



MUHepaJIbHbIE yI00peHuUs

XuMHUs W 300pOBbE 4YeJIOBEKa: IMpaBUja HCIOJIb30BAHMS JIEKAPCTBEHHBIX IpENnaparoB; MpaBuia
6€30MacHOT0 MCIOIB30BaHM MTPENIapaToOB OBITOBOM XUMHUH B TOBCEIHEBHOM KU3HU

T'ooosasn konmponvnas paboma (mecm) (1u.)

1. IMNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA «XUMMUS»
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUMU C CHUCTEMHO-ACSITEIHLHOCTHBIM IOAXOJOM B CTPYKTYPE JIMUYHOCTHBIX DPE3YyJIbTaTOB
OCBOEHHUSI TMpenMera «XUMHS» Ha YPOBHE CpEAHEro o0IIero oOpa30BaHUS BBIJACJICHBI CIEIYIOIINE
COCTaBJISIOLIHE:

— OCO3HaHHE OO0YYAIOIIMMHCS POCCUICKON TIpa)JIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOOTIPEICIICHUIO;

— HaJIMYMe MOTUBALIUU K 00YYEHHIO;

— [[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHUU JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINKA 6a30BOM HAYKH XUMUU;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIMXCS PYKOBOJCTBOBAaTHCS B CBOCH JIEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, MIPUCYIIIMMHU 1IETIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

— HaJIMYUe TTPABOCO3HAHUS YKOJIOTHUECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBHTh IIEITH U CTPOUTH
KU3HEHHBIC TUTAHbI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS IMpeaMera «XHUMHS» JTOCTUTAIOTCS B CIUHCTBE YYCOHOW W
BOCHHUTATENbHOMN AedaTeabHocTH OpraHu3aliy B COOTBETCTBUU C TYMAaHUCTUYECKHUMHU, COLMOKYIbTYPHBIMHU,
JyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH H HJCAJIaMU POCCHICKOTO TPAKIAHCKOTO OOIIECTBA, MPUHSATHIMH B
o0miecTBe HOpPMaMu M TpaBWIAMHU TOBEACHHUSA, CHOCOOCTBYIOIIMMH IpolieccaM CaMOIMO3HaHUS,
CaMOpPa3BUTHUS U HPABCTBECHHOTO CTAHOBJICHHS IMYHOCTH O0YUAFOIIHXCS

JIndHOCTHBIE pe3yabTaThl OCBOCHHS MpenMera «XHMHs» OTPakalT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIFHON W MPAKTUYCCKOW JNEATEIHbHOCTH OOYYAIOIIUXCS IO Peau3allid TPUHSATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1. I'pasxcoanckoeo socnumanus:

— OCO3HaHHUs 00Y4YalOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBaKEHUS K
3aKOHY H MPaBOTIOPSJIKY;

— MPEJICTAaBICHUS] O COLMAJIbHBIX HOpMax M TPaBHIAX MEXKINYHOCTHBIX OTHOLICHHH B
KOJUICKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENbHOCTH MPHU CO3AAHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U MTO3HABATEIIBHBIX 33]1a4, BEITIOJTHEHIUH XUMUYECKIX YKCIICPUMEHTOB;

— CIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI JPYTUX
IIPY aHAJIM3E PA3INIHBIX BHJIOB YICOHOU JESITEITLHOCTH;

2. Ilampuomuuecrxoeo socnumarnus:

— IIEHHOCTHOTO OTHOIIICHUS K UCTOPUIESCKOMY W HAYYHOMY HACIIENIO OTCYCCTBCHHON XUMHUU;

— YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUHU U MPAKTHUECKOTO MPUMEHEHUS XUMUH,
OCO3HAaHUS TOTO, YTO JOCTMDKCHUS HAYKH €CTh pe3yJbTaT UINTEIbHBIX HAOIOJICHUN, KPOIOTIUBBIX
AKCIIEPUMEHTATLHBIX MIOMCKOB, TTOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

— WHTEpeca U IMO3HABATEIbHBIX MOTHBOB B TIOJYYSHUH U TOCIIEAYIONIEM aHaIn3e HHPOpMAITUU
0 MePEIOBBIX JOCTHKCHUSX COBPEMEHHOW OTEUECTBEHHOU XHUMHH;

3. JlyxosHno-upascmeenno2o 6ocnumaHus.:

— HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS,

— CIIOCOOHOCTH OIICHWBATh CHUTYAIlMH, CBSI3aHHBIC ¢ XMMHUYSCKUMU SIBIICHUSAMH, U TIPUHUMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaTbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH;

— TOTOBHOCTH OIICHMBATh CBOE TIOBEJICHUE M TIOCTYIIKM CBOMX TOBapHINEH C MO3UIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ITHX MOCTYIIKOB;

4. Dopmuposanusi Kyibmypul 300P06bAL:

— MOHUMAHUS [IEHHOCTEH 3J0pOBOr0 U 0Oe30macHOro o0pasza KU3HU; HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

— coOJroieHust TpaBmiI 6€30TacHOT0 0OpaIeHus ¢ BEIIECTBAMHU B OBITY, TTOBCEAHEBHOMN KU3HH
U B TPYIOBOM I€ATEIHHOCTH;



— MOHUMAaHMSI [IEHHOCTHU MPaBWJI MHIUBUYaJIbHOTO U KOJJIEKTHBHOTO OE€30MaCHOTO MOBEACHUS
B CHUTYyalUsIX, YIPOXKAIOIIUX 3I0POBBIO M KU3HU JIOACH; OCO3HAHUS MOCIEICTBUN U HETIPUSATHS BPEIHBIX
NpUBbIUEK (YHOTpEOICHUS aIKOroJisl, HAPKOTUKOB, KYPEHHS);

5. Tpyoosoco éocnumarusi:

— KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEOBATEIbCKON  JIEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX ACSITEIbHOCTH;

— YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE€ B pELICHUU MPAKTUYECKUX 3aJad  COLMaJIbHOMN
HAIpPAaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

— MHTEpeca K MPAKTUYECKOMY U3yUEHHIO MPodeccuii pa3muyHoro posa, B TOM YHCJIE€ HA OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HaHUHN M0 XUMHH;

— YBa)XEHHUS K TPYLY, JIOASIM TPYyJa U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYaIbHOW TPACKTOPHH OOpa3oBaHusd, Oydylie
npodeccud ¥ peaau3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUU, MIHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6. IKonocuuecko2o 60Cnumanus:

— 9KOJIOTMYECKU I1eJIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJIe, KaK HWCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

— MOHUMAHUS TJI00ANBHOTO XapakTepa JKOJOTHYECKHX MpoOJeM, BIUSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI;

— OCO3HaHHUS HEOOXOJMMOCTH HUCIOJB30BaHUSl TOCTIXKEHUN XUMHH Ji1 PEHICHHUS BOMIPOCOB
PalMOHAIBLHOTO IPUPOIONOIb30BAHNUS;

— AKTUBHOTO HENpPUATHUS NEUCTBUN, MPHUHOCAIIMX BpeI OKpYXKArolled NpUpOTHON cpere,
YMEHHUS TIPOTHO3UPOBATh HEOJIArONPHUATHBIE SKOJIOTUIYECKUE TOCIEACTBHS MPEIIPUHIMACMBIX JICHCTBHIA U
MpPeIoTBPAILIATh UX;

— HaJIM4YUs PA3BUTOTO SKOJIOTMYECKOI'O MBILIUIEHHS, SKOJIOIMYECKOH KYyJIbTYphl, OIbITA
JeSITeIbHOCTH JKOJIOTHYECKON HANpaBICHHOCTH, YMEHHsI PYKOBOJCTBOBAThCSI MMM B I103HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSl aKTUBHO IPOTHUBOCTOSTH UJI€0JIOTUU
xemodobuu;

1. Llennocmu nayunozo nosHanus:

— c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 0OILIECTBEHHOU MPaKTUKH;

— MOHMMaHMs CHeMUu(PUKM XMMHUM Kak HayKd, OCO3HaHusi e€ poiau B (HOpMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOTO MBIIIJICHHS], CO3/IaHUU LIEJIOCTHOTO MPEACTABIECHUS 00 OKpYXKaIOUIEM MUpPE KakK O
€IMHCTBE MNPUPOJBl M YEJIOBEKa, B IO3HAHMM TNPHUPOAHBIX 3aKOHOMEPHOCTEH U peleHuH npodiaem
COXPaHEHHUs PUPOJIHOTO PAaBHOBECHS;

— yOeXKIEHHOCTH B 0OCOOOW 3HAUYMMOCTHM XMMHHU JUISI COBPEMEHHOM IMBHIM3ALMU: B €€
I'YMaHUCTHYECKON HANpaBJIE€HHOCTU M BaXXHOW POJIM B CO3/1aHMM HOBOW 0a3bl MaTe€pUaIbHOU KYJIbTYpHI,
peleHnH I00aNbHBIX MPOOJIEeM YCTOMYMBOIO pa3sBUTHs UYEIOBEUECTBA — CHIPHEBOW, IHEPreTHUECKOM,
MUIIEBOW M SKOJOTMYECKOM 0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUEHUU YCIOBUH YCIEUTHOIO
TPYZAa U 3KOJOIMYECKH KOM(pOPTHOM JKU3HU KaXJI0T0 4jieHa 00I1eCTBa;

— €CTECTBEHHO-HAYyYHOM TpaMOTHOCTH: [OHMMAHMS  CYIIHOCTH  METOJOB  IO3HAHMS,
HCMOJb3yEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJb30BATH MOJTyYaeMble 3HAHUS JJIS aHaU3a U
OOBSICHEHUS SIBICHUH OKpPY)KAIOIIEro MHpa U MPOUCXOAAIIUX B HEM H3MEHEHMH; yMEHHUs [enaThb
00OCHOBAaHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOMIMXCS JAHHBIX C LEJIbI0 MOJyYEHUs
JIOCTOBEPHBIX BBHIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITEIbHO MCIOIb30BATh XUMHUECKUE 3HAHUS JUIS pellieHus npoliaeM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

— MHTEpPECa K MO3HAHUIO U HCCIIEN0BATENBCKON JESTENBHOCTH;

— TOTOBHOCTH W CIHOCOOHOCTH K HENpPEpPhIBHOMY O00pa30BaHUI0O U C€aMOOOpa3oBaHHIO, K
aKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMHU IOTPEOHOCTAMU;

— WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3auvHbIX chepax mpodhecCnoHATHHOU IeATeTbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI
MeramnpeqMeTHbIE pe3ysbTaThl OCBOCHHUS Y4eOHOTro mpenMmera «XUMHs» Ha YPOBHE CPETHETO
obmero oOpa3oBaHUS BKJIIOYAIOT: 3HAUYMMBIE I (OPMHUPOBAHHUS MHUPOBO33PECHUS O0y4arOIUXCS



MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIC) OOIIEHAYYHbIE MOHATHSA, OTPAXKAIOIIUE LEIOCTHOCTh HAYYHOMH
KapTHUHbl MHMpa M CHEeUM(UKY METOAOB IO3HAHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIIECTBO, PHEPTUs, SIBICHHUE, MPOIecC, CUCTEMa, HAYYHbIH (PAaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIEJOBaHUE, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U Jp.); YHUBEpCalbHbIe YueOHbIE
neiictBusi (TO3HaBaTeNbHbIC, KOMMYHHKATHBHBIC, PETYISATHUBHBIC), obOecreunBaroniye (GpopMHUpoOBaHUE
(GYHKIMOHATIBHON I'PAMOTHOCTH M COL[MAJIbHONW KOMIIETEHIIMU O0YyYaroluxcs; CIocOOHOCTh 00yJaromuxcs
HCIO0JIb30BaTh OCBOEHHBIE MEXIMCLIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbBIE YUeOHbIE
NEUCTBUS B IO3HABATEIBHON M COLUAIBHOM IPAKTUKE

MeranpenmeTHsle  pe3yabTaThl OTpaXKaroT OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
[I03HABATEIbHBIMHY, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU J1€HCTBUAMU

OnnazieHe YHUBEPCATBHBIMUA y4E€OHBIMU TO3HABATEIbHBIMH JICHCTBUSMU:

1. ba3oBbIMHU JIOTHYECKUMU AEHCTBUSIMMU:

— CaMOCTOSITENIbHO ~ (POpPMYyNTUpPOBaTh M aKTYaIM3HpPOBAaTh MpOOJIeMYy, BCECTOpPOHHE €&
paccMaTpUBaTh;

— ONpEAEATh 1LENIU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPUU MX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEIILHOCTH C IOCTABIEHHBIMU LEJISIMU;

— UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIIEHUSI — BBLIEIAThH
XapaKTepHble NPU3HAKW MOHATUI M yCTAaHABJIMBAaTh MX B3aWMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOLIUE
TIOHATHS 1151 OOBSCHEHUS OTACIBHBIX (DAKTOB U SBJICHUN;

— BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIINM;

— YCTAHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

— CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC, AETyKTUBHbIE, IO aHAJIIOTUH), BBISBIISAThH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBJICHUSX, (POPMYIUPOBATH BBIBOBI U 3aKJIIOUEHUS;

— IPUMEHATh B IpOLlECCE€ IO3HAHUS, MCIIOJIb3yeMble B XMMHMU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIETIM, MPEeoOpPa3OBbIBaTh MOJEIbHbIE IPEICTAaBICHUS] — XUMHUYECKUH 3HaK (CHUMBOJI) 3JIEMEHTA,
XUMu4eckas (opmysa, ypaBHEHHE XUMHUYECKOM peakuMu — IMpU pelleHUHM y4eOHBIX MO3HABaTEIbHBIX U
MIPaKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHbIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEaKLUi;

2. ba30BbIMU HCCIIEI0BATEIBCKUMU ACUCTBUSMU:

— BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIU;

— ¢dbopMynupoBaTh 1EeNM W 3aJauyd  MCCIIEJOBAHMS, HCIOJB30BaTh IIOCTaBJIEHHbIE W
CaMOCTOSITENILHO CQOPMYJIMPOBaHHBIE BOMPOCHl B KAayecTBE HMHCTPYMEHTA IO3HAHUS U OCHOBBI IS
(hOopMHPOBaHUSI TUTIOTE3HI 10 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHMIA;

— BJIAJIETh HABBIKAMHM CAMOCTOSITEJILHOTO IUIAHMPOBAHWS W IPOBENEHUS YYEHHUECKUX
SKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHMsS HaONI0JaTh 3a XOJOM IIpOLEecca, CaMOCTOSITENbHO
IIPOTHO3UPOBATh €ro pe3yibTaT, (pOopMyJInpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIIEI0BAaHNUs, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIeIaHHON padoTe;

— NpUOOpeTaTh ONbIT YYEHUYECKOW MCCIIEOBATENbCKOM M TMPOEKTHOW J1eATEeNbHOCTH,
MPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSATEIBHOMY IMOMCKY METOJOB PELIEHUS NMPAKTUYECKUX
3aJ1a4, IPUMEHEHHIO PA3IUYHbIX METOI0B TIO3HAHHUS;

3. [Tpuémamu paboTsl ¢ HHPOpMALUEH:

— OPHEHTUPOBATHCS B Pa3IMYHBIX UCTOYHHKAX MHPOPMALIMHU (HayYHO-TIOMYJIApHAs JTUTEeparypa
XUMHUYECKOTO COJepKaHusl, CIpaBOYHbIE Mocolus, pecypchl MHTepHeTa), aHaIM3upoBaTh HHEOOPMALUIO
pa3NUYHBIX BUAOB M (OpM  TpeJCTaBICHUs, KPUTUYECKH OLIEHUBaThb €€ JOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTD;

— ¢dbopMynHMpoBaTh 3ampockl M TNPUMEHATh pa3lMYHble METOJbl NpPU MOUCKE U oTOOpe
nH(popMaly, He0OXOAUMOM /1JIs BBIIOIHEHUS YUeOHBIX 33/1a4 ONpeAeaEHHOrO TUIIA;

— npuoOpeTaTh OMNBIT MCHOJIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

— CaMOCTOSITENIHO BBIOMpaTh ONTUMANbHYIO (OpPMY NpeACTaBiIeHUs HH(POpMAIMU (CXEMBI,
rpaduKu, TMarpaMmbl, TaOJIHIbI, PUCYHKH U T.I1.);

— UCIOJb30BAaTh HAY4YHBIM S3bIK B KauecTBe CcpelIcTBa Hpu paboTe ¢ XUMHYECKOH
uHpopMalMel: MPUMEHATh MEXIpeaMeTHble ((u3ndeckue M MaTeMaTH4YecKhe) 3HAaKH M CHMBOJIBI,
¢dbopMyIibl, a0OpeBUATYpbl, HOMEHKIATYPY;

— MCIOJIb30BATh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH



OBnazieHue yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU JIEH CTBUSIMU:

— 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJ€ JAMAora W/WiM JUCKYCCHUH,
BBICKa3bIBaTh MU, (OPMYJIHPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS MPEATIOKCHHOM
3a/1a4u;

— BBICTYIIaTh C IpPE3EHTAlMEll pe3yJIbTaTOB I103HABATEJIbHON JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOATENIbHO WM COBMECTHO CO CBEPCTHHKAMHU IIPU BBIINOJHEHUUM XUMHUYECKOIO SKCIEPHUMEHTA,
IIPaKTUYECKON pabOThI 110 UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pea3allud y4EOHOIO NPOEKTa U
(dbopMynpoBaTh BBIBOJIBI MO Pe3yJbTaTaM MPOBEIEHHBIX MCCIEAOBAHUN IMYTEM COTJIacOBaHUS MO3ULIUN B
xoze o0cyxaenust 1 ooMeHa MHeHUsIME OBJIa/IeHHE YHUBEPCATIbHBIMH PETYISATUBHBIMU JICHCTBUAMMU:

— CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK IO3HABATEIbHYIO JESTEIbHOCTD,
orpenesss e€ ey U 33/1a4H, KOHTPOJIUPOBATh U M0 MEpe HEOOXOAUMMOCTH KOPPEKTUPOBATh MpeIiaraeMblii
QITOPUTM JISHCTBUN TpPH BBIIOJHEHUU YYEOHBIX M HCCIIENOBATeNbCKUX 3aJad, BbIOMpaTh Hauboliee
3G deKTUBHBIN cOCcO0 MX pemeHHs C y4ETOM MOJY4YeHHs HOBBIX 3HAHUU O BEIIECTBAX M XUMHYECKUX
peakuusx;

— OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESATEIbHOCTH HA OCHOBE CaMOAHAIN3a U CAaMOOLIEHKH.

MNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOrPaMMBbI CpelHEro oOmero oOpa3oBaHUA MO XUMHH Ha
0a30BOM YpOBHE OpPHEHTHUPOBAaHBI Ha OOCCIICUCHHWE MPEHMYIIECTBEHHO 001e00pa3oBaTeIbHON U
OOIIEKyNBTYpHOM MOArOTOBKU oOydarommxcs. OHM BKIIIOYAIOT: crienupuyeckue g y4eOHOro mpeamera
«XUMHS» HaydHbIE 3HAHHS, YMEHUS H CIHOCOOBI JEHCTBUI 10 OCBOCHHIO, WHTEPIPETAIMA |
peoOpa30BaHUI0 3HAHWHN, BUJIbI ACSITEILHOCTU IO MOJTYYEHHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUIl B
Pa3IMYHBIX YU€OHBIX U PEATbHBIX KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C XUMUEH B mporpamme npenMeTHbie
PE3yNbTaThI MIPEICTABICHBI IO FOJIaM U3y4YEHUSI.

10 KJIACC
[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD OTPaKaroT:
1) c(hOPMHUPOBAHHOCTH TMPEACTABICHUI: O XUMUYCCKOW COCTABIISIONIEH €CTeCTBEHHO-HAYYHON

KapTUHBI MHUpA, POJIM XUMUU B TO3HAHUU SIBJICHHM MPUPOJbI, B (OPMUPOBAHUU MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOIMMOW I PEIICHHsS MPAKTHYECKUX 3aJad |
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

2) BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHHMI, KOTOpas BKJIIOYAET: OCHOBOIOJAraIINe
MOHATHST (XUMHUYECKUH  DJIEMEHT, aToM, OJJIEKTpOHHas o000J0YKa aToMa, MOJEKYyJa, BaJICHTHOCTD,
ANEKTPOOTPHULIATEILHOCTh, XMUMHUUYECKasi CBA3b, CTPYKTypHas (opmyina (pa3BépHyTas U COKpallEHHas),
MOIlb, MOJISIpHasl Macca, MOJSPHBIA OOBEM, YIJIEPOIHBIM CKeNeT, (YHKIMOHAIbHAs TpyIma, paauka,
W30MEPUS, U30MEPBI, TOMOJIOTUYECKUN PSJ, TOMOJIOTH, YIIE€BOJOPObI, KHCIOPOA- U a30TCOJAEpIKAIINE
COCIMHEHHSI, MOHOMEpP, MOIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYNSIPHBIE COSAMHEHUS), TCOPHH U
3aKOHBI (TEOpHs CTpOEHHUs1 opraHnyeckux BemecTB A.M. BytinepoBa, 3akOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHMSA, JEXallue B OCHOBE
IIOHUMAaHU HpI/IIII/IHHOCTI/I U CUCTEMHOCTU XUMHNUYCCKUX HBHGHHﬁ, q)aKTOJ'[OFI/I‘IGCKI/IC CBCICHUS O CBOf/iCTB&X,
cocTaBe, TMOJYUYEHHHM W 0OE30MacHOM HCIOIb30BAHUU BaXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM IESITEIbHOCTH YEIOBEKA;

3) c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTEPHbBIE MPU3HAKH MOHATHH, YCTaHABIUBATh UX
B3aMMOCBA3b, HCITIOJIB30BATH COOTBCTCTBYIOI]_[I/IC IIOHATUA HpI/I OIIMCaHHH COCTaBa, CTpOCHI/IH " npeBpameHI/Iﬁ
OPraHUYECKUX COCIUHECHUM;

4) c(hOPMHUPOBAHHOCTh YMEHUW MCIOJb30BaTh XWMHUUYECKYIO CHUMBOJIUKY JUISI COCTaBIICHUS
MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpam€HHON) (opMyn OpraHudecKux BEIIeCTB U
ypaBHeHI/Iﬁ XUMHUUYCCKHUX peaxunﬁ; U3roraBjJvuBaTb MOICINU MOJ'IGKYJ'I OpFaHI/I'-IeCKI/IX BCIICCTB JIA
WUTIOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOEHUS;

5) c(hOpMUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh TMPUHAJICKHOCTh U3YYCHHBIX OPTaHHMYECKUX
BEIIECTB 10 HUX COCTAaBy M CTPOCHHUIO K OMpeNelIEHHOMY KJIAacCy/TpyIIe COeAUHEHUU (YrIeBOJOPOIbI,
KHCJIOPOJI- ¥ a30TCOJIEPIKAINE COCTUHEHHS, BBICOKOMOJICKYJIIPHBIE COCIMHEHNUS ); TaBaTh UM Ha3BaHUS 110
cucremarndeckoir HoMeHknatype (IUPAC), a Takke NpUBOAWTH TPUBHAIBHBIE HA3BaHUS OTACIBHBIX
OpPraHMYECKUX BEUIECTB (ITUIICH, TPOMUIICH, alleTUJICH, STUICHIJIMKOIb, TIUIEPHH, (PeHO, (opMatbaeTu,
aleTaNIb/IETHU]l, MypaBbUHAsA KHUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAs KHUCIOTa, CTEAPUHOBAS KHUCIO- Ta,
TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH ),
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6) c(OPMHPOBAHHOCTH yMEHHUS OIPECNATh BUABl XUMHYECKOM CBS3M B OPraHMYECKUX
COCTMHECHUX (OJMHAPHBIE U KPaTHBIC);

7) c(OPMHPOBAHHOCTh YMEHHUSI TPHUMEHATh IOJOKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BeniectB A.M. BytiepoBa miisi 0ObsICHEHUS] 3aBUCHMOCTH CBOWCTB BEILECTB OT MX COCTaBa M CTPOCHUS,
3aKOH COXPAHCHHS MAaCChI BEIIECTB;

8) COPMHPOBAHHOCTh YMCHHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOMCTBA THUIIMYHBIX HpeHCTaBHTeHeﬁ PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB (MeTaH,
3TaH, JTHJCH, MPOMNMIEH, aneTwieH, OyraaueH-1,3, merwnOyraaueH-1,3, OCH30J, METaHON, ATAHOII,
OTUJICHTJIMKOJIb, I'IUMICPHH, q)eHOJI, ancTajibACcruli, MypaBbruHasA U YKCYCHas KHCJIOTBI, I'NIFOKO3a, Kpaxmall,
[EJIT0JI032, aMUHOYKCYCHAsI KHCJIOTA); MILTFOCTPHPOBATh TEHETHUYECKYIO CBSI3b MEKIY HUMHU YPaBHEHUSMHU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIHHA C UCIIOJIB30BaHUEM CTPYKTYPHBIX (OPMYT;

9) c(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YIJIEBOJAOPOIHOTO CHIPhs (HEPTD,
MPUPOJIHBIN ra3, Yroiib), CocoObl UX nepepaboTKH U MPAaKTUIECKOe MPUMEHEHHE TPOAYKTOB MepepadoTKH;
10) c(OpPMUPOBAHHOCTh YMEHHI MTPOBOAUTH BBHIYMUCICHHS [0 XUMUYECKUM YpaBHEHUSIM (Macchl,

00b&Ma, KOJIMYECTBA HCXOJIHOIO BEIIECTBA WM MPOAYKTa pEeakIUM IO H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB WM IPOAYKTOB PEAKIIUN);

11) c(OPMHPOBAHHOCTh YMEHUH BIIQJETh CHUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOI'O
MIO3HAHUSA, MCIIOJIb3YEMbIX B XHMHM IPU H3YyYEHHM BELIECTB M XUMMYECKMX SBJIEHUH (HabOmroneHue,
U3MEpEHUE, IKCIEPUMEHT, MOJIETUPOBAHNUE), UCIIOIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JUUISl IPUHSITUS
pELICHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

12) c(OPMHPOBAHHOCTH YMEHHUH COOJIOJATh IMpaBHJa ITOJB30BAHUS XUMHYECKOW TMOCYHOH M
1a00paTOpHBIM O0OpYAOBAaHMEM, a TaKXKe IpaBuja OOpalleHHs C BEIIECTBAMHM B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBIITOJHEHUIO J1A00PAaTOPHBIX XUMUYECKUX OIBITOB;

13) C(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBaTb U BBIIOJHATH XMMHUYECKMH HKCIEPUMEHT
(mpeBpallleHus OpraHMYECKUX BEUIECTB IPU HArpeBaHUU, MOJYYEHHE 3TUJIEHAa U U3YyYEHHE €ro CBOWCTB,
Ka4yeCTBEHHbIE PEAKIIMH OPraHMYECKUX BELIECTB, JeHaTypalus OeJIKOB IPU HarpEeBaHUH, LIBETHbIE PEAKLUU
OEJIKOB) B COOTBETCTBHM C MpPaBUJIAMH TEXHHKH O€30MacCHOCTH MpHU OOpalIeHWH C BEIIECTBAMU H
1a00paTOPHBIM 000PYAOBAHUEM, IPEJCTABIATh PE3yJIbTaThl XUMUYECKOT0 3KCIIEPUMEHTa B (pOpMeE 3arucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIMH U (POPMYIMPOBATh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

14) C(OPMHPOBAHHOCTh YMEHHUI KPUTHUYECKH AaHAJIM3UPOBATh XHMHUYECKYI0 HH(pOpMaIHIo,
NoJy4aeMyto u3 pa3Hbix uctounnko (CMU, UnTepHer u ap.);
15) c(OPMHPOBAHHOCTh yYMEHUH COOMIOAAaTh MpaBUiIa SKOJIOTHYECKH  L€Ieco00pa3HOro

MOBEJIEHUsI B OBITY W TPYIAOBOM NEATEIHLHOCTH B IENSAX COXPAHEHHUS CBOETO 370POBbI U OKpYXKaromieh
MPUPOIAHOM Cpenbl; OCO3HABAaTh OIACHOCTh BO3JACHCTBUSA HA JKHUBBIE OPraHU3Mbl  OIPEIEIEHHBIX
OpraHUYECKUX BEIECTB, MOHUMAs cMbIci Tokaszatens [1JIK, moscHaTh Ha mpuMepax crocoObl YMEHBIIICHUS
Y MPEOTBPALLEHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEIO0BEKa;

16) JUIsT 00YYalolmUXCsi ¢ OTPAHWYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE TMPHUMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;
17) JUTSL CTIETIBIX M CITA0OBUASIINX OOYYAIOIIMXCS: YMEHUE HCIOJIb30BaTh PElbe(PHO TOUCUHYIO

cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu xumuueckux Gopmys

11 KJIACC

[IpeameTHBIC pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHudecKasi XUMHs OTPaKaoT:

1) c(hOpPMHUPOBAHHOCTH MPEACTABIECHUI: O XUMUYECKOW COCTABISAIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUpA, POJIM XUMUU B TMO3HAHUU SIBJICHUI MPHUPOABI, B (GOPMUPOBAHUM MBIIIJICHUS U KYJIbTYpbI
JTUYHOCTH, €€ (PYHKIMOHAIBHON T'pPaMOTHOCTH, HEOOXOIMMOM Ui pelieHUs NpPaKTHYECKUX 3aaad u
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO M IPUPOHOM CPEIE;

2) BJIAJIEHUE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpask BKIIIOYAET: OCHOBOIIOJIAraloIne OHITUS
(XMMHYECKUI 3JIEMEHT, aToM, M30TOII, S-, P-, O-3JEKTPOHHBIC OPOWTAIU aTOMOB, WOH, MOJIEKYJa, MOJIb,
MOJIIPHBIA  00BEM, BaJCHTHOCTh, JJEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas CBS3b
(KOBaJ'IeHTHaSI, MOHHas, METallIM4YcCKasd, BOJIOpO}IHaSI), KpI/ICTaJ'IJ'II/I‘—IeCKaSI peméTKa, THUIIBI XUMHWYCCKHUX
peakuuii, pacTBOpP, HJIEKTPOIUTHI, HEIIEKTPOIUTHI, JIIEKTPOJIUTHYECKAss JAMCCOLMALMS, OKUCIUTENb,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON pEaKINH, XUMUYECKOE PAaBHOBECHE; TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTAYECKON aucconnanuu, nepuoandeckui 3akon .M. MeHneneeBa, 3aKOH COXpaHEHHUS] MacChl
BELIECTB, 3aKOH COXPAHEHMS M IPEBpAlllEHUs] SHEPIruu MpU XMMHUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH,
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CUMBOJIMYECKHUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAllle B OCHOBE NOHUMAHHUS IPUUYNHHOCTH U
CHUCTEMHOCTH XHMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJIyYEHUH U
0€30MaCHOM HCIIOJIb30BAaHUH BAXHEUIITMX HEOPraHMUYECKUX BEIIECTB B OBITY M MPAKTUUECKOH eATETbHOCTH
YeJI0BEKA;

3) c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU MMOHATUH, YCTAaHABIUBATh MX
B3aMMOCBA3b, MCIIOIb30BaTh COOTBETCTBYIOUIME MOHATUSA IIPU ONMCAHMHA HEOPraHMYECKUX BEILIECTB U UX
IIPEBPAILICHMI;

4) C(OPMHUPOBAHHOCT YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
¢dbopMyn BemIeCTB W YpPaBHEHUH XMMHUYECKHX peakuuid; cucremarndeckyro HomeHknatypy (IUPAC) wu
TpPUBMAJIbHBIC HAa3BaHUS OTJEJIbHBIX HEOPraHWYECKUX BEINECTB (YrapHbIM ra3, yrieKucIiblid ra3, aMMHak,
raiieHasi U3BeCTb, HeraléHasi U3BeCTh, UThEBAsI COJIA, ITUPUT U JIP.);

5) C(OPMHUPOBAHHOCTb YMEHHH ONpeNeNsTh BAIEHTHOCTh U CTEHNEHb OKUCJIEHUS XMMHUYECKHX
JJIEMEHTOB B COEIMHEHHUAX pA3JIMYHOIO COCTaBa; BHUJ XUMHUYECKOM CBs3U (KOBaJIEHTHas, HOHHas,
METaJUINYECKas, BOJOPOJHAs) B COEAMHEHUSX; THUIl KPUCTAUIMYECKON PEIIETKHM KOHKPETHOIO BEILECTBa
(aToMHasi, MOJIEKYJISIpHAs, MOHHAs, MeETa/NIMYeCKas); XapakTep cpeasl B  BOJHBIX pacTBOpax
HEOPraHUYECKHUX COCIUHCHHUI;

6) c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAICKHOCTh HEOPTAaHMYECKUX BEIIECTB IO
UX COCTaBY K OIpe/IelIEHHOMY KJlacCy/TpyIine COeIUHEHNH (IIPOCThIe BEIeCTBA — METaJIbl U HEMETAJLIbI,
OKCH/Ibl, OCHOBAHMsI, KUCJIOTbI, aM(pOTEpHBIE THIPOKCUIbI, COJIN);

7) c(hOpMHUPOBAHHOCTh YMEHHI PAaCKpbIBaTh CMBICH Meproauueckoro 3akoHa /.M. MenneneeBa
U JIEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIONYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (YHKIINH;
8) c(hOpPMUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB XMMHUYECKUX

sanemeHToB 1—4 mnepuonoB Ilepuomnueckoit cuctembl xumuueckux osnemeHToB J[.M. Menzeneesa,
UCIIONIB3Ys TOHATHS «S-, P-, O-3JeKTpOHHBIC OpOWTA- JIM», «IHEPreTHUECKHE YPOBHU»; OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX COCIMHEHHI MO MepHojiaM U Tpymrnam
Ilepuonuueckoi cucrembl xuMuieckux sneMeHToB /I 1 Menpaeneena;

9) c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XMMHUYSCKHUE CBOMCTBA
HEOPraHWYECKHX BELIECTB PAa3JIUYHBIX KJIACCOB; MOJATBEPXKAATh CYIIECTBOBAHHUE TI'€HETHUYECKON CBS3U
MEXy HEOPTaHMUECKIUMU BEIIECTBAMHU C TMTOMOIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;

10) c(hOpPMUPOBAHHOCTh YMEHHUSI KIACCU(PUIMPOBATH  XUMHUYECKHE PEAKIUU MO Pa3TUYHBIM
MpU3HaKaM (YHUCITy M COCTaBY pEarupyrolIuxX BEIIeCTB, TEINIOBOMY dS(PQeKTy peaxiuu, HU3MEHEHHUIO
CTETEeHEeW OKUCIICHUS SIIEMEHTOB, 00OpPaTUMOCTH PEAKINH, YIaCTHIO KaTaanu3aTopa);

11) c(hOpPMHUPOBAHHOCTh YMEHHUN COCTABJISATh YPAaBHEHUSI PEAKIMI Pa3JIMUHBIX THUIIOB; MOJHBIE U
COKpaIIEHHbIE YPAaBHEHUSI PEAKIMl HOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIHUH UAYT
JI0 KOHIIA;

12) c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIINH, MOITBEPKIAIONINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAaHMYECKUX BEIECTB; PACIIO3HABATDH OIMBITHBIM MYTEM, HOHBI, IPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

13) c(hOPMHUPOBAHHOCTh YMEHHMM PACKPHIBATH CYIIHOCTh OKHCIHUTEIHbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCpPeICTBOM COCTABJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PEeaKIIHii;
14) c(hOpPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM DPEAKIUU OT

pa3nuYHbIX (HAaKTOPOB; XapakTep CMELICHHS XHMUYECKOTO PABHOBECHS B 3aBHUCHUMOCTH OT BHEIIHETrO
BozaeiicTBus (npunnun Jle [llarense);

15) c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh XMMHUYECKUE IMPOLECCHI, JIeXKAIHe B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIyYE€HHUsI CEPHOI KUCIIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTDH IMPEICTaBICHUI 00
O0IIMX HAayYHBIX MPUHIUIAX M SKOJIOTHUYECKUX MPpodIeMax XMMUYECKOTO IPOU3BO/ICTBA;

16) cOpPMUPOBAHHOCT YMEHUN MPOBOAUTH BBIYUCIEHUS C HCIOJIb30BAHUEM IOHSTHS
«MaccoBasi JI0Jisl BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHHUH I'a30B MPU XUMHUECKUX PEAKLHUAX, MACCHI
BEIIECTBA WIM 00bEMa ra30B IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WMIM O0BEMY OIHOIO M3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOro 3((dekTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, TPEBPAIICHUS U COXPAHEHUS YHEPTHH;

17) c(OPMHUPOBAHHOCTh YMEHHUH COOJIOJAaTh IMpaBHia IOJIb30BAHUS XMMUYECKOH MOCYIOH W
na0opaTOpHBIM O0OpYAOBAaHMEM, a TaKXXe IpaBuja OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU MO BBIOJHEHUIO JJA00PAaTOPHBIX XUMUYECKUX OIBITOB;

18) c(OPMHPOBAHHOCT, YMEHHH IUIAHUPOBaTb U BBIIOJHATh XHMHUYECKUH HKCIIEPUMEHT
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(paznoskeHue nepokcHia BOAOPOIa B MPUCYTCTBUM KaTaJIW3aTopa, OIPEIEICHUE CPEABI PACTBOPOB BEILIECTB
C TIOMOIIBI0 YHMBEPCAJIBHOIO WHIMKATOPA, BIMSHHUE pPa3IM4YHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH
peakIMy, peakluu MOHHOrOo 0OOMeHa, KaueCTBEHHBIE PEaKLUU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KAaTHOH aMMOHMs; pELICHHE 3KCIIEPUMEHTAJIbHBIX 3a1ad mo temam «Metamuib» u «Hemeramnsl»y) B
COOTBETCTBHH C TpaBWJIAMH TEXHUKH O€30IaCHOCTH TPHU OOpaIleHUH C BEUIECTBAMU M J1a00OpPaTOPHBIM
000pyZOBaHUEM, IPEJICTABIATh PE3YJIbTaThl XMMUYECKOI'O HKCIEpUMEHTa B (hOpMe 3alUCH YpaBHEHH
COOTBETCTBYIOILINX PeaKUUil 1 (HOPMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

19) C(OPMHPOBAHHOCTE YMEHUH KPUTHYECKH AaHAJIU3UPOBATh XHUMHUYECKYIO HH(OpMALHUIO,
II0JIy4aeMyto 13 pa3Hbix ucrounukos (CMU, Unteprer u ap.);

20) c(hOpPMHUPOBAHHOCTh  YMEHHM

coOIro1aTh

ImpaBuJia

9KOJIOTHYCCKH I_[CJ'ICCOO6p33HOFO

MOBEJCHHUS B OBITY M TPYIOBOH JESATEIBHOCTH B LENAX COXPAHEHHS CBOETO 3/I0POBBS M OKPY)KAIOLIECH
IIPUPOJHOMN CpeNbl; OCO3HABaTh ONACHOCTb BO3ACUCTBHS HA JKUBBIE OPraHU3MBI OIPEICIIEHHBIX BEILECTB,
noHuMasi cMmbicn nokasarens [11K, mosicHaATh Ha npuMepax CrocoO0bl YMEHBLICHUS U MPEAOTBPAIICHUS HX

BpPCIAHOI'O BOS,Z[CFICTBH?I Ha OpraHu3M 4€JIOBCKaA,

21) Ui O0y4aromMXcss C OTPaHMYEHHBIMA BO3MOXKHOCTSIMH 3I0POBbSI: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYCCKUX SIBIICHHIA,
22) JUTSL CJICTIBIX M CITA0OBWISIIIIAX OOYYAFOIIUXCS: YMEHHE HCIOJB30BaTh PEIbePHO TOUYCHHYIO

cucremy obo3nauenuii JI. bpaiins 11 3anucu xumudeckux Gopmy

3. TEMATHYECKOE IINTAHUPOBAHUE

Ne | Paszgen/rema KoJsmnuecTBo JJIeKTPOHHBIE yuelHo-
H/H ‘-IaCOB, OTBOHHMBIX METOANYECKHE MaTepHUaIbl
HA 0CBOCHHE TEMbI
10 kuaacc
1 Paznean 1. 3 http://school-collection.edu.ru/
T . http://him.1september.ru/
€opeTHYecKHe 0CHOBLI OPraHu1ecKoi XuMun http-//pedsovet.org/
Tema 1. [Ipeomem opeanHuueckou Xumuu. 3 http://www.uroki.net/ -
Teopus Xumuuecko20 cmpoeHus. OP2AHUYECKUX COCOUHEHUL UROKI.NET _
http://festival.1september.ru/subje
Bxoonaa konmponvnasn paboma cts/4/
2 | Paznen 2. YrieBoaopoabl 12 http://som.fsio.ru/subject.asp?id=
Tema 1. [Ipedenvrvie y2ne6000po0bl — anKaHbl 2 % ols.perm.ru/
Tema 2. Henpedenvuvie  y2ne6000podvi:  alKeHbl, 6 hitp://www.alhimik.ru/
ANKAOUEHbl, AIKUHBL http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
KonTtpoJsbHasi padora 3a 1 moayrogue (Tecr) 1 htto:/www.college.ru/chemistry/
Tema 3. Apomamuueckue y2nee000poovl 2 http://www.chemistry.ssu.samara.
Tema 4. IlpupooHvle UCMOYHUKU Y21e8000pPO008 U UX 2 / ) _

6 http://www.informika.ru/text/data
nepepavomra base/chemy/Rus/chemy.html
Ilpakmuueckaa padoma Ne 1 [lonyuenue >munena u http://www.edu.yar.ru/russian/cou
uzyuenue e2o céolCme. rces/chem/ _

3 1 p 3 12 http://rostest.runnet.ru/cgi-
asaena oS. bin/topic.cgi?topic=Chemistry
Kucsiopoacoaep:kamnme oprannyeckue coeiuHeHust
Tema 1. Cnupmul. @enon 3
Tema 2. Anvoecuowvl. Kapbonoswvie xucnomul. Cnoochvle 7
a¢hupwi
Tema 3. Yeneeoowl 2
IIpakTnyeckas padora Ne 2
CBolicTBa pacTBOpa YKCYCHOW KHUCIIOTBI
4 | Paznen 4. A3orcoaep:xaniue OpraHuvyeckue coeJuHeHus! 3
Tema 1. Amunvl. Amunoxuciomol. benxu 3
5 | Pa3neu. 5. BoicokoMoJieKyJIsIpHBIE COeTMHEHUS 2
Tema 1. IInacmmaccwi. Kayuyku. Bonoxkna 2
IloBTOpenue. 'onoBasi KOHTPOJILHAs padoTa (TecT) 1
| Hmozo 10 knacc 34
11 kaace
1 | Pasaea 1. Teopernueckue 0CHOBBI XHMHH | 12 | http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://uroki.net/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.edu.yar.ru/russian/cources/chem/
http://www.edu.yar.ru/russian/cources/chem/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
http://school-collection.edu.ru/

Tema 1. Cmpoenue amomos. Ilepuoouueckutl 3aKoH u 3 http://him. 1september.ru/
I 0 ﬂ Vi http://pedsovet.org/
epuooudeckas cucmema Xumudeckux snemenmos J[. . http-//www.uroki.net/ i
Menoeneesa UROKI.NET
Bxoonasa konmponvnas paboma. httt%/festival.lseptember.ru/subie
cts
Tema 2. Cmpoenue seujecmea. Muozoobpasue eewecms 4 http://som.fsio.ru/subject.asp2id=
Tema 3. Xumuyeckue peaxkyuu 5 10000755
Hpaxmuueckaa paboma Ne 1 http:/schools.perm.ru/
B . http://www.alhimik.ru/
IUSHUE PA3TUYHBIX (PAKMOPO8 HA CKOPOCMb XUMUUECKOU http:/Awww.chemistry.narod.ru/
peaxkyuu http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.
KonTpoasnas padora (Tecr) 3a 1 noayroaue 1 T/
Pasjen 2. Heoprannueckasi xummsi 16 http://www.informika.ru/text/data
Tema 1. Hememannol 8 base./chemv/Rus/chemv.htr_nl
http://www.edu.yar.ru/russian/cou
Tema 2. Memannwi 8 rces/chem/
HpaKmuquKue paﬂombl http://rostest.runnet.ru/cqi-
bin/topic.cgi?topic=Chemistry
Ne 2 Pewenue 3KcnepumeHmanvbHulx 3a0ad no meme
«Hememannwy;
No 3 Pewenue sKcnepumeHmanvbHulx 3a0ay no meme
«Memannvl»
Pasznea 3. Xumusd 1 Ku3HL 4
Tema 1. Xumus u srcusmo 4
IloBTOpenue. 'onoBasi KOHTPOJILHAsE padoTa (TecT) 1
| Hmozo 11 knacc 34
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http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://uroki.net/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.edu.yar.ru/russian/cources/chem/
http://www.edu.yar.ru/russian/cources/chem/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
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