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Vuutens Conuenko M3adenaa HukogaaeBHa

[Iporpamma pazpaboTaHa Ha OCHOBE:

Tpeboanuii PenepasbHOro I'ocy1apcTBEHHOIO 00pa30BaTeIbHOr0 CTaHIapTa JUIs

06V‘ICHI/IH XHWMUM KOJLHUKOB B POCCUHUCKHUX O6HI€O6D&30B3,TCHBHBIX YUPEKACHUAX Ha

OCHOBE JJMHUM YUeOHO-METOANIECKOTO KOMILIEKTa « XuMHus»y aBropa O.C.I"abpueinsna,-

YuebHo-meToanueckoe nocodue. [Iporpammel Kypca xuMud Juia 8-11 kiaccoB

o011eo0pa3oBarenpHbIX yupexkaeHu noa peaakiueit O.C.I'abpuensHa, Mocksa,
«[modyey 2017 .

2019-2020 yu. rogx.

Pa3znen «[MOSACHUTEJIBHAS 3ATIMCKA»

Pabouast mporpamma 1o XuMHM COCTaBJIeHa Ha OCHOBE (heiepabHOrO KOMIIOHEHTA rOCy1apCTBEHHOTO
00pa30BaTeIbHOIO CTaHJapTa OCHOBHOIrO 00IIero oOpa3oBaHMsl Ha 0a30BOM YPOBHE, YTBEPXKAECHHOIO 5



mapta 2004 roga npukas Ne 1089, Ha OCHOBE MPUMEPHOM ITPOTrPaMMBI 10 XUMUU JUIsl OCHOBHOM IIIKOJIBI M Ha
OCHOBE TPOrpaMMbl aBTOpcKoro kypca xumun st 8-11 kmacco O.C. NaGpuensina (B ocHoBe YMK nexar
MPUHIMITBI PAa3BUBAIOLIETO M BOCHHTHIBarouiero odydenus. [locienoBarenbHOCTh HM3Y4YEHHs MarepHana:
CTPOEHHUE aTOMa — COCTAaB BEILECTBAa — CBOWCTBA).

PaGouas nporpamma coctaBieHa Ha OCHOBE HOPMAaTHUBHBIX JOKYMEHTOB, 00€CIIeUNBAOIINE PEATU3ALIUIO
MIPOTPaMMBI:

— ®@epepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.12 Ne 273-D3;

— "OO yTBepxaeHUHM (enepaTbHOr0 KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa30BATENIbHBIX CTAHIApTOB
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOMIETro M cpenHero (IMoMHOro) odmiero oOpa3zoBaHus" —TpHKa3
MunucrepctBo oOpasoBanus Poccun ot 05.03.2004 Ne 1089

— ®@enepanpHOro nepeyds yueoOHnkoB Ha 2019-2020 y4ueOHBbIi T0]

— OcHoBHOMI 00pa3oBarenbHOM nporpammsl kol

— IIpumepnas mporpamma OCHOBHOTO OOIIETO 0Opa30BaHUs MO0 XUMUHU (0a30BbIN YPOBEHB);

— Asropckas nporpamma O.C.I'abpuensHa, coorBercTBytomas deaepajibHOMy KOMIIOHEHTY
locynapcTBenHOTO cTaHAapTa 00IIEero 00pa3oBaHMs U JAOIyIIeHHAss MUHHCTEPCTBOM 00pa30BaHMS U
Hayku Poccuiickoii @eneparun (O.C.I'abpuensn [Tporpamma kypca xumun 1iis 8-11 kinaccoB
obmieoOpaszoBatenbHbIX yupexaenuii / O.C.I'abpuensH. — 5-e uznanue, crepeorurinoe — M.: [Ipoda,
2008r. B ocnoBe YMK nexxar mpUHIUIBI Pa3BUBAIOIIETO M BOCIIUTHIBAIOIIETO O0yYEHHUSI.
[TocnenoBarenbHOCTh U3yUEHUSI MaTepraia: CTPOEHUE aTOMa — COCTaB BEIIECTBA — CBOICTBA).

- Meronuueckoe nocobue. bazoblit ypoens. 10 knacc (aBropsl O.C. I'abpuenss, C.A. Criaakos).

—  Kuwura qis yunrens. basossrii yposens. 10 kinacce (aBropst O.C. I'abpuensn, U.I. Octpoymos, C.A.
Crnanxos). 240 c.

—  VYyeOnuk «Xumus» 10 knacc. bazoBbiil ypoBeHb: yueOHHK /17151 00111e00pa30BaTENbHBIX YUPESKICHUN
/ O.C. I'abpuensia.— 7-e u3., crepeortuil. - M: «/Ipodar, 2013. — 191, [1] c.: un. — (Poccuiickuit
y4eOHUK).

Iesan xypcea:

[Tpu m3yyeHUU XUMHHM, I7I€ BEAYLIYIO0 POJb UIPAET MO3HABaTeNbHAs JNEATEIIbHOCTh, OCHOBHBIE BUIbI
yueOHOIl 1esTeIbHOCTH 00yJaroIuXCsl Ha YPOBHE y4eOHBIX AEHCTBUM BKIIOYAIOT YMEHHUS XapaKTepU30BaTh,
OOBSICHSTH, KJIACCU(PUIMPOBATh, BIAJETh METOJaMH HAayYHOTO MO3HAHHUSA, MOJIHO U TOYHO BBIPAXKaThb CBOU
MBICJIH, apTyMEHTHPOBATh CBOIO TOUKY 3pEHUs, paboTaTh B IpymIe, MPeACTaBIATh U COOOLIATh XUMUUECKYIO
nH(pOpPMaIMIO B YCTHON U MUCbMEHHOM opme u Ap.

CornacHo 00pa3oBaTeIbHOMY CTAHIAPTY 21A6Hble Yelu CPEIHETO 00LET0 00pa30BaHMUs:

1. (opMupoBaHUE 1EJIOCTHOIO MpPEJICTAaBICHUS O MHpPE, OCHOBAHHOTO Ha NPUOOPETEHHBIX
3HAHUAX, YMEHUSIX U CIIOCO0ax AEsITeIbHOCTH;

2. npuoOpeTeHne OnbITa pa3HOOOpa3HON AEATEIBHOCTH, OIbITA IO3HAHUS U CAMOIIO3HAHHUS;

3. MOJrOTOBKA K OCYILECTBICHUIO OCO3HAHHOIO BBhIOOpAa MHAMBHIYaJIbHON 00pa30BaTesIbHOM

WIH PO ECCHOHATEHON TPASKTOPHH.

bonpmioil Bkiag B JOCTHXKEHHME STUX IeJed cpeaHero oomero oOpa3oBaHUs BHOCUT u3yueHue
Xumuu, KOmopoe npu3eaHo 0oecnevuums:

e (hOpMHPOBAHUE CUCTEMBl XUMHUYECKHMX 3HAHUIM KaK KOMIIOHEHTA HE TOJBKO €CTECTBEHHOHAYYHOIl
KapTHHBI MUPa, HO U HAyYHOU KapTUHBI MUDA;

e Pa3BUTHE JMYHOCTU OOYYAIOUIMXCS, UX HMHTEIJIEKTYaJbHOE W HPAaBCTBEHHOE COBEPIICHCTBOBAHMUE,
(hopMHpOBaHUE Y HUX TYMAaHUCTUYECKUX OTHOIICHH SKOJIOTHYECKH IeJIeCO00pa3HOTO MOBEACHUS B OBITY H
TPYZOBOU JEATEIBHOCTH;

e BEIPAOOTKY y OOydaronuxcs MOHUMaHHs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU XUMHH, a TAKKe
¢opMHpoBaHHE Yy HHMX OTHOLICHMS K XUMHMHM Kak BO3MOXKHOM oOmactu Oyaymied mnpakTuueckon
NEeSATEIbHOCTH;

e (hopMHpOBaHUE YMEHUI O€30MaCHOr0 OOpAaIIeHUs C BEIIECTBAMM, HCIIOIb3yEMbIMU B TIOBCEAHEBHOM
KU3HU.

Lensamu uzyuenus xumuu 6 cpeoHell wKone A6NAI0MCa.

1. popMupoBaHUE y OOYJAIONMIMXCS YMEHHS BHIETh M IMOHUMATh IIEHHOCTh 00pa30BaHMs, 3HAYUMOCTD
XMMUYECKOTO 3HAHUSA Ul KaKAOI0 YelIOBeKa, HE3aBHCHMO OT €ro npo(ecCHOHalIbHOM AeATeNbHOCTH;
yMEHUH paznuyarbh (PakThl W OIEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOIBI, BUJETh U3 CBS3b C KPUTEPHUIMHU



OLICHOK M CBSI3b KPUTEPHUEB C OINpPENEJIeHHONW CHUCTEMOW ILIEHHOCTEH, (opMyIHpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3HUIIUIO;

2. (hopMupoBaHHE y OOy4YalOIIMXCSA LEIOCTHOTO IMPEACTABICHUS O MUPE U POIM XUMHUHU B CO3JIaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPa; YMEHHUSI OOBSICHATh OOBEKTHI U MPOLIECCHl OKPYKaIOIIeH
JEUCTBUTEIBHOCTH — MPUPOAHOW, COLUAIBHOM, KYIBTYPHOW, TEXHUYECKOW, - HCIONIb3ys I ITOTO
XUMUYECKUE 3HAHUS,

3.mpuoOpereHne OOy4aroIIMMKCS OIBITa Pa3HOOOPAa3HOW JEATENIbHOCTH, OIbITa TO3HAHUSA U
CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEW), UMEIOLIUX YHUBEPCAJIbHOE 3HAUCHUE
JUISL pa3IMYHBIX BUJIOB JESATEIbHOCTH — HABBIKOB PEIIEHUs MpoOiIeM, IPUHATHUS PELICHUH, TOUCKa, aHAJIN3a
n 00paboTKu MHpOpMAIK, KOMMYHUKAaTUBHBIX HABBIKOB, HABHIKOB M3MEPEHUHN, HABBIKOB COTPYIHHUYECTBA,
HaBBIKOB 0€3011aCHOr0 OOpAIlIeHUs C BEIIECTBAMH B IOBCETHEBHOM JKU3HU.

3agaum Kypca:

IIOATOTOBKA O6yanOH_II/IXC$I K OCOBHAHHOMY U OTBCTCTBCHHOMY BLI60py KHN3HCHHOIO U
HpO(beCCI/IOHaJ'IBHOFO IIyTH. O6yqa101unec>1 JOJIDKHBI HAYUYUTBCSA CaMOCTOATCIIbHO CTaBUTh LICIIN U
OIPCACIIATh IYTU UX NOCTUKCHUS, UCIIOJIb30BATh HpPIO6p€T6HHBII>i B IIIKOJIC OIIBIT ACATCIBHOCTHU B peanLHoﬁ
JKU3HH, 3a paMKaMHU yqe6Hor0 mponcecca.

Obwas xapakmepucmurka y4eoHo2o Kypca

XKecTkuii TUMUT BpeMEHHU, OTBE/ICHHBIN HAa U3ydeHNE XUMUH Ha 6a30BOM YPOBHE, U COOTBETCTBHUE
o0pa3oBaTeIbHOMY CTaHAAPTy ONPEACTWIN THIATENbHBINA 0TOOP COIep KaHUs Kypca XUMHUH, KOTOPbIi
MIO3BOJINT:

e COXPAHUTH JOCTATOYHO IEJIOCTHBIA U CUCTEMHBIN KypC XUMUU, KOTOPbIH (hOpMUpPOBaCs Ha
MIPOTSKEHUH JECSTKOB JIET, KAK B COBETCKOM, TaK U B POCCUICKOM IIKOJIE;

e 0CBOOOJIUTH KypC OT U3JIHUIIHE TEOPETU3UPOBAHHOTO U CIOKHOTO MaTepuasa, sl OTpabOTKH
KOTOpOTo TpebyeTcsi HeMajlo BpeMeHH;

e MaKCHUMAaJIbHO COKPAaTUTh Ty OMUCATEIbHYIO YaCTh B COACPKAHUM YyUeOHOW JUCIMIUINHBI, KOTOpast
HOCHT CYTr'y0O YaCTHBIM XapakTep U yMecTHa, CKopee /Ui IPO(QHIbHBIX LIKOJ U KJIACCOB;

e BKJIIOYUTH B KYpC MaTepuall, CBSI3aHHBIN C TIOBCETHEBHOM U3HBIO YEJIOBEKa, C Oyyien
po¢eCCHOHAIBHOM eI TeIbHOCTHIO BHITYCKHUKA, KOTOPasi HE UMEET SIPKO BBHIPAKEHHOM CBS3U C XUMHEH.

MeTononornyeckoil OCHOBOM OCTPOEHHS Y4€OHOTO COJIEpKaHUsI XUMUH JUIS CPETHEN IIKOJIBI
6a30BOr0 YPOBHS SIBUJIACH UOesl UHIMESPUPOBAHHO20 KYPCA, HO He eCMeCMBO3HAHUSA, a XUMUU.

CrpykTypa npeajiaraemMoro Kypca pemaeT J1Be IpobjaeMbl HHTETpaluu B o0yueHnn xumuu. [lepsas —
9TO GHYMpUNpeoMemHas unmezpayus yaeOHON TUCIUIUIMHBL « XUMus». Mies Takoil MHTerpaluuu IUKTyeT
CJIEIYIONIYI0 OYePEAHOCTh N3YUEHUs Pa3/le]IOB XUMHUH: BHaYasle n3ydaercs oprannyeckas xumus (10 kmacc),
a 3areM — xumus obmas (11 kiacc). Takoe cTpykTypupoBaHue 00yCIIOBIEHO TeM, 4T0 00001IeHe
coJiepKaHus MpeAMETa MO3BOJISIET Ha 3aBEPIIAIOLIEM 3Tane COPMUPOBATH Y BBIMTYCKHUKOB CPEIHEN IIKOJIbI
IIPEJICTABICHUE O XMMUU KaK LIEJIOCTHOW HayKe, I0Ka3aTh €MHCTBO €€ MOHITHI, 3aKOHOB U TEOPHIl,
YHUBEPCAIBHOCTh U MPUMEHUMOCTh X KaK JIJIsl HEOPraHUYECKOM, TaK U JIsl OpPraHu4eCKON XUMUU.

Bropas — 310 medxcnpeomemnan unmezpayus, No3BoJsIOMAs Ha 6a3e XUMUHU 00bEIMHUTE 3HAHUSA 1O
(dbusuke, 6nosoruu, reorpaduu, SKOJIOTHH B €AMHOE IOHUMAHUE TPUPOBL, T.€. CHOPMUPOBATH IIEIIOCTHYIO
€CTECTBEHHOHAYYHYIO KapTUHY OKPY’KAIOIIEro MUpa. ITO MO3BOJIUT CTAPLIEKIACCHUKAM OCO3HATh TO, YTO
0e3 3HaHUl 10 XUMUU BOCHIPUITHE OKPYKAIOIIEro MUpa OyAEeT HEMOIHBIM U YIEPOHBIM, a JIIOJH, HE
MOJIyYMBIIUE TAKUX 3HAHUH, MOTYT CTaTh HEOCO3HAHHO OMACHBIMH JIJIsl 3TOTO0 MUpPA, TaK KAK XUMUYECKU
HErpaMOTHOE OOpallleH!e C BELECTBAMU, MaTepUaIaMH U MPOLIeCCAMH IPO3UT HEMAJILIMU Oe1aMHU.

Kpome 3Tux AByX BeIylMX UHTEPUPYIOLIUX UAEH, KypC pealu3yeT U €Ul OfHY — UHMeZpayuio
XUMUYECKUX 3HAHUU C 2YMAHUMAPHBIMU OUCYUNTUHAMU. UICTOPUEH, INTEPATYPOM, MUPOBOIL
XyA0KE€CTBEHHOM KyIbTypoil. DTO, B CBOIO OYEPE/lb, TO3BOJISIET CPEACTBAMH YU€OHOIO MpeIMeTa MoKa3aTh
POJIb XMMHUU U B COLMANBHOMN cepe YeIoBeUeCKol 1eTeNbHOCTH, T.€. OJHOCThIO COOTBETCTBOBATDH UESIM
00pa3oBaTeIbHOTO CTaHIapTa.

OcoGeHHOCTH coep:kaHusl 00y4eHUs] XUMHUH B cpe/iHel 1IKosie 00yCIoBIeHb! CrieUu(pUKON XUMHUH
KaK HayK{ M [TOCTABJICHHBIMU LeNIMU. OCHOBHBIMM MTPOOIEMaMU XUMHH SIBJISIFOTCS M3yYEHHE COCTaBa U
CTPOEHUS BEIIECTB, 3aBUCMOCTH UX CBOMCTB OT CTPOEHHSI, ITOJIyYE€HUE BEIIECTB C 33 JaHHBIMU CBOICTBAMH,
HCCIIEJOBAHNE 3aKOHOMEPHOCTEN XUMUUYECKHUX PEAKIMM U TyTeH yNPaBICHHUsI UMHU B LENSIX NOTYyYEHUS



BEIIIECTB, MaTepuasoB, sHeprun. [loaTomy B pabodeit mporpamMme 1Mo XMMHUHU HAIUIA OTPa’keHNE OCHOBHBIE
coJiep>KaTeNbHbIE JIMHUU:

O «BerecTBo» - 3HAHUS O COCTABE M CTPOSHUHU BEIIECTB, MX BAKHEHIITUX (PU3NUECKUX U
XUMHYECKUX CBOMCTBAaX, OMOIOTUYECKOM JCHCTBUH;

0 «XuMHYeCcKasi PeaKuus - 3HaHUSA 00 YCIOBHSIX, B KOTOPBIX TMPOSBISIOTCS XUMHUYECKHUE
CBOICTBa BEIIECTB, CIIOCO0AX YIIPABICHUS XUMUYECKUMHU MTPOLIECCAMU;

0 «IIpumeHeHne BEMIECTB» - 3HAHUS M OMBIT MPAKTHYECKOW MEATETLHOCTH C BEIIECTBAMH,
KOTOpble HaumOojee dYacTo YHOTPEOJSIOTCS B TMOBCEAHEBHOW IKM3HH, MLIMPOKO UCHONB3YIOTCS B
MIPOMBITIUICHHOCTH, CEITHCKOM XO035MCTBE, HAa TPAHCIIOPTE;

0 «SI3BIK XUMUU» - CHCTEMa BaXXHEUIIUX MOHATUH XUMHUM U TEPMHUHOB, B KOTOPBIX OHU
OTIMCBIBAIOTCSI, HOMEHKJIATypa HEOPTAaHUUECKUX BEIIECTB, T.€. UX Ha3BaHMs (B TOM YHWCJIE M TPUBHAIBHBIC),
XUMHYeckue (popMyInbl U ypaBHEHUS, a TAKXKe MpaBuiIa MepeBoga WH(OPMAIMU C €CTEeCTBEHHOTO S3bIKa Ha
SI3BIK XUMHUH ¥ 00paTHO.

Onucanune Mecta yuyeOHOro npeamera « XuMus» B yueOHOM IJIaHe

B cootBercTBUM ¢ (enepanbHbIM 0a3MCHBIM Y4eOHBIM IUIAHOM JJIsl CpeaHero (TOJIHOTO) OOIIero
o0pa3oBaHMs IMPOrpaMMa paccunuTaHa Ha IpenopaBaHue Kypca xumuu B 10 kimacce (0a30BbIi ypOBEHB) W3
pacuera 1 yac B Henelno B o0beMe 35 yueOHBIX 4acoB.

Pa3znen «IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA»

BoinyckHuk Ha 6230BOM YPOBHE HAYYUTCS:

- IOHUMATh XMMUYECKYIO KAPTUHY MUPA KaK COCTaBHYIO YacCTh LIETOCTHON KapTUHBI MUDA;

- PacKpbIBaTh POJIb XMMHUU U XMMUYECKOTO MPOU3BOACTBA KaK MPOU3BOJUTEIBHON CUIIbI COBPEMEHHOTO
00111eCTBA;

- (opmynupoBaTh 3HAUEHUE XUMHUU U €€ JOCTIKCHHUI B IOBCEAHEBHOMN KM3HU YEIIOBEKa;

- YCTaHaBJIMBATh B3aUMOCBSA3U MEXAY XUMUEH U JIPYTUMH €CTECTBEHHBIMU HAyKAMM;

- opmynupoBaTh OCHOBHBIC TIOJIOKECHHUS TEOPUU XUMUIECKOTO CTPOCHHS OPraHUYECKUX COCITUHEHUN
A.M. bytnepoBa 1 WJUTFOCTPUPOBATH UX NPUMEPAMU U3 OPraHUYECKOW U HEOPraHWYECKON XHUMUH;

- apryMEHTHPOBAaTh YHUBEPCAJbHBIM XapakTep XUMUYECKHX TIOHATHUM, 3aKOHOB M TEOPUH JUIs
OpPraHUYECKON U HEOPTAHUYECKOW XUMUU;

- dopmynupoBars [lepuogmueckmii 3akoH [[.JMI. MenHneneeBa W 3aKOHOMEPHOCTH H3MECHCHHUU B
CTPOEHUU U CBOMCTBaX XMMHUYECKUX AJIEMEHTOB M 00pa30BaHHBIX UMM BelIeCcTB Ha ocHoBe Ilepuonnyeckoit
CHCTEMBI KakK rpaduueckoro otoopaxenus Ilepnoandeckoro 3akoHa;

- XapaKTepU30BaTh §- U p-3JIEMEHTHI, a TAKXKE )KeJIe30 M0 UX NoJokeHuto B [lepuonnueckoit cucreme
J.1. MeHnneneena;

- Kiaccu(uuupoBaTh BHUABI XUMHUYECKOW CBSI3M W THUIMbl KPUCTAIMUYECKHX PEIIETOK, OOBSCHATH
MEXaHU3MBI UX 00pa30BaHUS U JIOKA3bIBATh SAUHYIO MPUPOIY XUMHYECKUX CBs3CH (KOBaJICHTHOW, HOHHOM,
METaJUTMYECKOM, BOJTOPOTHOMN);

- 00BSCHATH IPUYUHBI MHOTOOOPA3HsI BEIIECTB HA OCHOBE MPHUPOJBI SIBICHUH W30MEPUHU, TOMOJIOTHUH,
aJUIOTPOIINY;

- KIaccu(pUIMPOBATh XUMUYIECKUE PEAKITMH B HEOPTAHUIECCKON M OPraHUIECKONH XUMHUU IO Pa3TMIHBIM
OCHOBaHUSIM U YCTaHABJIMBATh CHEIU(PUKY TUIIOB PEAKIIHI OT 00111ero uepe3 0CoOOEHHOE K EAMHUYHOMY;

- XapaKTepU30BaTh TUAPOIU3 KaK crielu(pUUHbIi OOMEHHBIN MPOIIECC U PACKPBIBATH €T0 POJIb B KUBOU
Y HEXXUBOU MPUPOJIE;

- XapaKTepU30BaTh AIEKTPOIH3 KaK CICIH(PUUHBIN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN MIPOIECC U €r0
IPaKTUYECKOE 3HAYCHHUE;

- XapaKkTepU30BaTh KOPPO3UI0 METAUIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN IMpOLIECC U
npeiarath CrocoObl 3aIlUTHI;

- OIKCBHIBATh MPUPOIY MEXAHU3MOB XUMHUECKUX PEAKIIUN, TPOTEKAIOIINX MEXKY OPTaHUUYECKUMU U
HEOPTraHWYECKUMH BELIECTBAMU;

- KJIacCU(UIIMPOBATh HEOPTAHUYECKUE U OPTaHUICCKUE BEIICCTBA;

- XapaKTepH30BaTh 00I1E XUMUYECKUE CBOWCTBA BAXKHEUIITUX KJIACCOB HEOPraHUYECKUX U
OpPraHUYECKHUX COCTUHECHHM B IJIaHE OT OOIIEro Yepe3 0COOCHHOE K SAMHUYHOMY;

- ACIIOJIb30BaTh 3HAKOBYIO CHCTEMY XUMUYECKOTO SI3bIKa /Il OTOOpa)KEHHUs COCTaBa (XUMUYECKUE
(hopMyIIBl) ¥ CBOMCTB (XUMUYECKUE YPABHEHHS) BEIIECTB;



- MCTIOJTB30BATh MPAaBHUJIa U HOPMBI MEXTYHAPOIHON HOMEHKJIATYPHI ISl HA3BaHUH BEIIECTB 110
(dbopmynam 1, HA060POT, Il COCTABIECHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYIT COETUHEHUH 11O X
Ha3BaHUSIM;

- 3HaTh TPUBHAJIbHBIC HA3BAHUS BAXKHEHIINX B OBITOBOM M IPOU3BOJICTBEHHOM OTHOLLICHUU
HEOPTaHUYECKHUX M OPTaHUYECKHX BEIIECTB;

- XapaKTepH30BaTh CBOICTBA, MMOJy4YeHHE U PUMEHEHUE BAKHEUIITNX MpPEICTaBUTEICH TUIIOB U
KJIACCOB OPTaHMYECKHUX COCTMHEHHH (aJTKaHOB, AIKEHOB, AJIKMHOB, aJIKaIMEHOB, apOMaTHYECKUX
yIIIEBOAOPOIOB, CIUPTOB, (PEHOJIOB, aIbIECTHIO0B, IPEAETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT,
CIIOKHBIX 2(UPOB H KHUPOB, YITICBOJAOB, AMUHOB, aMHHOKHCIIOT);

- YCTaHABJIMBATh 3aBUCUMOCTb SKOHOMHUKH CTPaHbI OT JOOBIYH, TPAHCIIOPTUPOBKHU U NepepaboTKH
YIJIEBOJIOPOIHOTO ChIpbs (HE(TH U IPUPOIHOTO ra3a);

- DKCTIEPUMEHTAJIBHO MOATBEPXKIaTh COCTAB U CBOMCTBA BaXKHEHIINX MPEICTaBUTENECH H3yUSHHBIX
KJIaCCOB HEOPTAaHMYECKUX U OPTaHMUYECKUX BEHIECTB C COOTIOICHHEM TPaBUII TEXHUKH O0€30TTaCHOCTH ISt
paboThl ¢ XUMUYECKHMHU BEIIECTBAMH U JIAOOPATOPHBIM 000pYyI0BaHUEM;

- XapaKTepH30BaTh CKOPOCTh XUMUYECKOW PEAKIINU U €€ 3aBUCMOCTh OT Pa3IMIHBIX (PaKTOPOB;

- XapaKTepH30BaTh XUMUYECKOE PaBHOBECHE U €T0 CMEIICHNE B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTopoB;

- IPOU3BOIUTH PACUETHI [0 XUMUYECKUM (POpPMYIIaM U ypaBHEHHUSIM Ha OCHOBE KOJIMUECTBEHHBIX
OTHOIICHUH MEXIY YIaCTHUKAMH XUMHUYECKUX PEAKIIHIA;

- coOJII0/1aTh MpaBHJiIa SKOJOTMUYECKOM 0€30MacHOCTH BO B3aUMOOTHOIIEHUSX C OKPY)KAIOLIEeH cpeon
pu 0OpaNIeHNN C XUMHYECKUMHE BEIIECTBAMH, MaTepHallaMH U TIPOIIeCCaMHu.

BoinyckHuK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUTHCS:

- UCNONBL3068AMb MEMOObl HAYYHO20 NO3HAHUS NPU 8bINONIHEHUU NPOEKMO8 U yUeOHO-
UCCNe008aMENbCKUX 3A0aY XUMUYECKOU MeMamuKuy,

- NPOCHO3UPOBAMb CIMPOEHUE U CEOUCBA HE3SHAKOMBIX HEOP2AHUYECKUX U OPSAHUYECKUX 8eyecms Ha
OCHOGe aHnano2uu,

- NPOCHO3UPOBAMb MeEUeHUE XUMUYECKUX NPOYECCO8 8 3A8UCUMOCU OM YCIIOBULL UX NPOMEKAHUSA U
npeonazams cnocobbl YNpasieHus: SIMUMU nPOYeccami,

- YCIMaHasueams 63auMoCesa3U XUMUU ¢ NpeoMemamu 2yYMaHUMapHo20 YUKa (s361K0M, TUmepamypolti,
MUPOBOUL XYO0HCECMBEHHOU KYIbMYPOL),

- PACKPbIBams polb XUMUYECKUX 3HAHUL 8 OY0yujel npaKmuyeckou 0essmenbHOCmu,

- PACKpbl8ams poib XUMUYECKUX 3HAHUL 8 hopMUPOBAHUY UHOUBUOYANbHOU 00PA308aAMENbHOT
mpaexkmopuu,

- NPOZHO3UPOBAMb CHOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 6eUeCME NPOAGIAMb
OKUCIUMENbHbIE U/UTU 80CCIAHOBUMENbHBIE CEOUCNEA C Y4emOoM Cmenenell OKUCTIeHUs 21eMeHMO8,
00pazyIouux ux;

- ap2ymMeHmupo8ams eOUHCMe0 MUpa 8euecms yCmaHosleHueM 2eHemu4ecKoll C83Uu Mexcoy
HeOP2aHUYeCKUMU U OP2aAHUYECKUMU 8eUeCTNE8aAMUL;

- 811A0eMb XUMUYECKUM A3bIKOM OJ1 0002aujeHUs CI08APHO20 3aNaca U pa3zeumusi pedu,

- Xapaxmepuzo6ams CMAaHo81eHue HayuHol meopuu Ha npumepe omxpwvimus Ilepuoouueckoeo 3akona
U meopuu XUMU4eCKo20 CMpoeHUs Op2aHU4ecKUux aeuecme,

- KpUmMuyecKu omHoCUmsCs K NCe8OOHAYYHOU XUMUYECKOU UHGOPMAYUU, NOTYYAEMOU U3 PA3HBIX
UCTNOYHUKO8;

- NOHUMAMb 2106aIbHbLE NPOOIEMbL, CIOAUjUE NePed 4el08eYecmEom (IKON02UUeCcKUe,
9HepeemuyecKue, cblpbesvie), U npeonrazams Nymu Ux peuleHus, 8 mom yucie u ¢ NOMOWbI0 XUMUU.

Pa3nen « CONEP)KAHUE YYEBHOT'O KYPCA»

1. Cmpvkmypa xvpca.:

No n/n Haumenoeanue 2naewi Konuuecmeo uacoe

1 Bsenenue. 1 4.

2 I'maBa 1. Teopust cTpo€HUS OPraHUYECKUX COETUHEHUIA. 24




3 I'maBa 2. YreBogopoas! ¥ MX IPUPOJHBIE UCTOUHUKH. 154,

4 I'maBa 3.Kucnoponaconepxamniyue opraHu4ecKre 11 4.
COCIMHEHUS M UX HAXOXK/ICHUE B )KUBOU MPUPOJIE.

5 I'maBa 4. A3oTconepxaline COEIUHEHUS U UX 4 .
HaXOXKJEHHE B KUBOI pupose

6 I'maBa 5. MckycCTBEHHBIE M1 CHHTETUYECKHUE TTOJTMMEPBI. 24

Hrtoro 35 4.

Ha usyuenue xypca orBoautcst 354., 3a roq 34 4. 1 yac BbllajiaeT Ha Mpa3IHUYHBIA A€Hb-1 Mas, mporpaMmma
OyaeT mpoiijieHa 3a c4eT ypoKa HTOTOBOTO OOOOIIEHHS U CUCTEMATU3AIMK 3HAHUH TI0 KypCy OpraHuYeCcKon
XUMHH.

2. OcHosnoe codepoicanie no memam.

Beenenue (1 1) IIpeamer oprannueckoit xumuu. OCOOEHHOCTH CTPOEHUS U CBOMCTB OPraHUYECKUX
coeMHEeHMNH. 3HaYeHNe U POJIb OPraHUYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK U >KU3HH 00IeCTBa.
Kparkuii o4epk UCTOpUM pa3BUTHS OPTAaHUYECKON XUMUHU.

Ne Paznen 3Harthb YMmeTh
porpaMmsl/
TEeMa ypoKa
Beenenue - TNOHATHS: OHATHUA: - OIPEIEINIATh BaJICHTHOCTD U CTEIIEHb OKUCIICHUS
(14) aTOM, aTOMHBIC OPOUTAIH, | XMMHYECKUX 3JIEMEHTOB, H30MEPHI U TOMOJIOTH
IIPOCTPAHCTBEHHOE - OIPEIEINIATh BaJICHTHOCTD U CTEIIEHb OKUCIICHUS
CTPOEHUE MOJIEKYII, XUMHUYECKHUX 3JIEMEHTOB, H30MEPhI U TOMOJIOTH
BEIIIECTBA MOJICKYJISIPHOTO | - OTPENENATh THUIl XMMUYECKOM CBSA3U, OOBACHATD
Y HEMOJIEKYIISIPHOTO IIPUPOTY U CIOCOOBI 00pa30BaHMsI XUMUUECKON
CTpOEHHUH, CBSI3U. TMOpHUIU3aIus opouTanei,
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
- ONpPEAEIATh TUIl XUMUYECKOH CBSI3U, IPOCTPaH-
CTBEHHOE CTPOEHUE MOJIEKYII, OOBSICHITH IPUPOLY
U c11oco0bl 00pa30BaHMsl XMMUYECKOM CBS3H.

T e m a 1. Teopusi cTpoeHHs1 OPraHUYeCKNX COeTUHEeHHH (2 1)

BanentHoctb, XMMHUECKOE CTPOEHUE KaK MOPSAJOK COCTMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOCHUSI OpraHndeckux coenuHenuil. [lousrue
0 TOMOJIOTHH ¥ TOMOJIOTaX, U30MEPUHU U H30oMepax. XumMuueckue GopMyIbl U MOJICIH MOJIEKYJ B
OpraHN4eCKON XUMUHU

Ne Paznen 3Harhb YMmeTn
MIpOTpaMMbl/
TEMa YpOKa
l. Teopus IIOHATHA: YITIEPOIHBIN CKEJIET, | - OIPENEIIATh IPUHALICHKHOCTD
CTPOCHHS (byHKLIMOHAIbHAS TPy, TOMOJIOTHUS; BELIECTBA K Pa3JIMYHbIM Kjlaccam
OPraHuYecKuX | - TEOPHUIO0 CTPOCHHUS OPraHHMYECKHX OpPraHUYECKHUX COCTUHEHUI.
COCIMHEeHHIA. COCIMHEHUIA. - u300paXxkaTb CTPYKTYpHbIE
(24) Haszvieams: ocnoBubie nonoxeHuss TXC | popmyinbl BemecTB H30MEpPOB,
OpPraHUYECKHUX COCIUHEHUN Ha3bIBaTh U30MEPHI 110
A .M.bytneposa. «TPUBHAIBHOW» U MEXTYHAPOIHOMN
Onpedensimsb. TOMOJIOTYU U U30MEPBI, HOMEHKJIATYpE.




MIPUHAJJIEKHOCTh BEIIECTB K
COOTBETCTBYIOIIEMY KJIacCy.
Obvscuamo: CYIITHOCTh
nosioxkennit TXC.

OCHOBHBIX

T em a2 YieBogopoabl U UX NPUPOAHbIe HCTOYHUKH ( 10 4)

[Tpuponanstii ra3. [IpupoaHbIii ra3 kak TOmIMBO. [IpenmyIecTBa NpUPOIHOTO Ta3a nepea APYruMH BUIAMU
toruBa. CocTaB MPUPOJAHOTO Tasa.

A 11K a H pl: TOMOJIOTUYECKUH s, U30MEPHSI U HOMEHKJIATypa ajKaHOB. XMMHUYECKHUE CBOICTBA aJIKaHOB
(Ha mpuMepe MeTaHa M 9TaHa): TOPEHUE, 3aMEILlCHHE, Pa3IoKeHue U Aeruapuposanue. [Ipumenenue
aJIKaHOB HA OCHOBE CBOMCTB.

A 71K € H bl. DTUJIEH, ero Mojly4eHue (AeruApupoBaHueM 3TaHa U JAeruapaTalyei 3TaHoaa). XuMUUYEeCKUe
CBOWCTBA 3THJIEHA: TOPEHUE, KaUeCTBEHHbIE peakiuu (o0eciBeurBanue OpOMHOM BO/IBI U PacTBOpa
NepMaHraHara Kajus), ruaparanus, noanumepusanus. [lonusTunen, ero cBoiicTBa U NpUMEHEHUE.
[IpumeHeHne STHIIEHA HA OCHOBE CBOMCTB.

AnkangueHs ukayuyk u. [lorsTue 06 ankagueHax Kak yrjieBo0poiax ¢ IBYMs ABOMHBIMH CBSI3MHU.
XumHuueckue cBoicTBa Oyraauena-1,3 u u3onpena: odeclBeyMBaHre OPOMHOMN BOABI U MOJIMMEPHU3aLUs B
Kayuyku. Pe3una.

A J1 K ¥ H bl. ALISTWIEH, €T0 TIOJy4eHUE MUPOJIN30M METaHa U KapOUIHBIM cIoco00M. XUMUYECKHUE
CBOMCTBA allETUJICHA: FOpeHue, 00ecBeunBaHUE OPOMHON BOIbI, IPHCOEINHEHHUE XJIOPOBOIOPOA U
ruznparauysd. [IpuMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. Peakius noiaumepusanuy BUHUIXJIOPUAA.
[TonMBUHUAXIIOPUA U €r0 IPUMEHEHHE.

b e 1 3 0 1. [lonyuenue 6eH3051a U3 FeKCaHa U aleTHIIeHa. XUMHYECKUE CBOMCTBA OEH30/1a: TOPEHHUE,
rajloreHupoBaHue, HUTpoBaHue. [IpuMeHeHne 6eH301a HA OCHOBE CBOMCTB.

He ¢ T 5. CoctaB u nepepadorka Hedptu. Hedrenponykrsl. bensun u nousarue 06 OKTaHOBOM YHCIIE.
JemoncTpanuu. [openue MetaHa, 3TuieHa, aneTwieHa. OTHOIIEHUE MeTaHa, YTUJICHA, alleTUIEeHa U
OeH30J1a K pacTBOpPY IepMaHraHara Kajaus u OpomHoi Boze. Ilonydenue sTuineHa peakiuen aeruaparaniuu
9TaHOJIA U JETOJIMMEPU3ALUY NTOJIMITUIICHA, alleTHIIeHa KapOuIHbIM criocoOoM. PasnoxeHune kayuyka mpu
HarpeBaHUU, UCIIBITAHUE MTPOAYKTOB Pa3IOKEeHUs Ha HenpenenbHOCTh. Komnekius o6pa3ios HehTH 1
He(TenpoayKTOB.

Jlabopatopnblie onbIThI. 1. Onpenenenue 3JEMEHTHOTO COCTaBa OPIraHUYECKUX COCAUHEHUM. 2.
W3rorosnenue mozeneit MoieKyn yriieBoaopoaoB. 3. O6Hapyx eHHe HelpeleIbHbIX COeIMHEHNHN B HKHUIKUX
HedTenpoaykrax. 4. [lonydenue u cBoiicTBa anetuieHa. 5. O3nakomienue ¢ koyutekuued «Hedts u
MPOAYKTHI €€ epepadboTKM.

Ne Paznen 3Harb YmeTh

porpamMMebl/ Tema

ypoKa
2. Yr1eBoaopoabl M | - IOHATHUS: PAJUKal, - Ha3bIBaTh aJIKaHbI, ONPEACISATh BaJICHTHOCTb,
UX NPUPOIHBIE aTOMHBIE OpOHTaIH, CTCTICHb OKUCJICHHUSI, TUTl XUMUYCCKOU CBSI3H,
HCTOYHUKH rHOpUIU3AIHsT OPOUTAJICH, | MPOCTPAHCTBEHHOE CTPOCHHE, H30MEPHI,
(10 v) MIPOCTPAHCTBEHHOE romosioru /lonumams. OCHOBHbBIE TUIIBI

PEAKIHI AJIKAHOB.

- OIIPE/ACIIATh TUIIBI XUMHYECKUX PEeaKIIUn
aJIKaHOB,_XapaKTEePU30BaTh CTPOCHHE U
CBOWCTBA yTIIEBOJIOPOJIOB, OOBSCHSATH IPUPOIY
1 crmoco0Obl 00pa30BaHMsI XUMHUYECKOHN CBS3H,

- Ha3bIBaTh AJIKEHBI [0 «TPUBUAIBHON» U
MEXyHApOIHOW HOMEHKJIATYpPE, ONPEAeIsiTh
MIPOCTPAHCTBEHHOE CTPOCHUE AJIKEHOB,

CTPOEHHUE MOJIEKYII
AJIKaHOB, YIJIEPOIHBII
CKEJIET, TOMOJIOTHS,
CTPYKTYypHasi U30MEpHs,
KJ1acCU(pUKaLUIO U
HOMEHKIJIATYpy aJKaHOB;
IIPOCTPAaHCTBEHHOE
CTPOEHHUE MOJIEKYIIbI

alleTHIICHA, YTIICPOTHBIH
CKeJIeT, TOMOJIOT S,
CTPYKTYpHasi ©30MepHs,
(byHKUMOHATIBHAS TPYIITIA.
- BEIIECTBA ¥ MaTepUaJIbL,
IIMPOKO UCIOJIb3YEMBIC B

M30MEPBI U TOMOJIOTH, XapaKTEPH30BaTh
CTPOCHHE U CBOMCTBA AJIKEHOB.

Onpenensatb TUIBI PEAKIHUI aJTKEHOB,
XapaKTepU30BaTh CBOKWCTBA aJIKEHOB.

- Ha3bIBaTh AJIKUHBI 110 «TPUBHAITBHOW» U
MEXIYHAPOJIHOW HOMEHKJIATYpe, ONPENeIsiTh




MIPaKTHKE: YIIIE€BOAOPOABL. | MPOCTPAHCTBEHHOE CTPOCHUE aJKUHOB,

- OCHOBHBIC TUIIBI | U3OMEPBI U TOMOJIOTH, XapaKTCPHU30BaTh
peaKuuid, XapaKTEePHBIX | CTPOCHUE U CBOWCTBA aJTKMHOB.

IJId AJIKKHOB, MCXAaHU3MEI | - OIPCACIIATH XapaKTCP B3AMMHOTI'O BJIWSAHUA B
peakuui. MoJIeKyJaxX, TUI peakluu, OObSICHSTh

3aBHCUMOCTb PEAKIIMOHHOM CITIOCOOHOCTH
OPraHUYECKHUX COCIUHEHUN OT CTPOCHUS UX
MOJIEKYJIBI.

Tema 3.Kciaopoacoaep:kamye opraHudecKue coeIMHEHUs1 U UX HAXO0XK/IeHHue B :kuBoi nmpupoje ( 11 1)

EMHCTBO XMMUYECKON OPraHN3alUK KUBBIX OPraHU3MOB. XMMHUUECKUI COCTaB KUBBIX
OpPraHHU3MOB.
C 1 u p 1 bl [Tonyuenue sTanona OpokeHUEM ITTIOKO3bI U TUApaTanuel stwieHa. [ uapokcunbHas rpynmna
Kak (hyHKnnoHanmbHast. [IpeacraBienne o BOAOPOAHOM CBA3M. XMMHUYECKHE CBOMCTBA 3TAHOMIA: TOPEHHE,
B3aMMOJICHCTBUE C HATPHEM, 00pa30BaHKUE MPOCTHIX U CIOKHBIX A3(PUPOB, OKUCICHUE B AJIbJECTHUI.
[IpumeneHne 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS U MPEAYIPEKICHUE.
[TonsTHE 0 MpeAenbHBIX MHOTOATOMHBIX CIUPTaX. | TMIEPHH KaK NIPEICTaBUTEIb MHOIOATOMHBIX CIIUPTOB.
KauectBennast peakuus Ha MHOroaTOMHbIE CIIUPTHL. [IpruMeHneHune munepuHa.
KaMenHBliyronas. @ eH o a Kokcoxumuueckoe Npou3BOACTBO U €ro nponykuus. [lonyuenne
(heHoIa KOKCOBaHNEM KaMEHHOTO yIist. B3anMHoOe BIHsSIHUE aTOMOB B MOJIEKYJe ()eHOJIA: B3aUMOICHCTBHE C
THJIPOKCHIOM HAaTpHsl U a30THOU Kucnotoil. [Tonukonnencanus ¢peHona ¢ popmanbIeruomM B
(beHonmopopmansaerunnyto cmoiy. [I[pumenenue gpenona Ha OCHOBE CBOMCTB.
A np pgeru sl [lonydyeHue anpaernioB OKACICHUEM COOTBETCTBYIOIMX CIUPTOB. XMMHUYECKHE CBOMCTBA
aJbJIETU/IOB: OKUCIIEHHUE B COOTBETCTBYIOLIYIO KMCIOTY U BOCCTAHOBIJIEHUE B COOTBETCTBYIOIIHMM CITUPT.
[Ipumenenue popmanpaeruia 1 aueTaabAeruia Ha OCHOBE CBONCTB.
KapOoHoBbIeKkUCIOTBHL [lonyueHne kapOOHOBBIX KMCIIOT OKUCIIEHUEM allbJIETHI0B. XUMHUECKHE
CBOWCTBA YKCYCHOM KHCIIOTBI: OOLIME CBOWCTBA C HEOPraHMUECKUMHU KUCIOTaMHU U PEAKIUS ATepUPHUKALINY.
[IprMeHeHne yKCyCHOM KMCIIOTBI HA OCHOBE CBOMCTB. BbIcHINeE )KMpPHBIE KHCIIOTHl HA IPUMEPE
MaJIbMUTUHOBOM U CTEAPUHOBOM.
CnoxHBIed () upB>luXHDP b [lonydeHne crnoxHbIX 3QupoB peakmuen srepuduranuu. CroxHbIe
3¢upHl B IpUpOAE, UX 3HaYeHUe. [IpuMeHeHune ciaoKHbIX 3(UpOB HA OCHOBE CBOWCTB.
XKupsb! Kak cI0KHBIE QUL XUMUYECKUE CBOMCTBA JKUPOB: TUAPOIN3 (OMBUICHUE) U THAPHUPOBAHNE
KUAKUX KUPOB. [ [puMeHenne ;xupoB Ha OCHOBE CBOMCTB.
VY rueBo abl. YIeBoabl, UX Kiaccu(uKamus: MOHOCaxapuabl (TITF0K03a), AUCcaxapuabl (caxapo3a) u
noiMcaxapubl (Kpaxmal U LeJUTo103a). 3HaueHHe YIIIeBOAOB B )KUBOM MIPUPOZE U B )KU3HU YEJIOBEKA.
[roK03a - BEIecTBO ¢ TBONCTBEHHON (DYHKIIMEH - allbJICTU0CTIHPT. XUMHUYECKHE CBONCTBA ITIOKO3BI:
OKHCJICHHE B TNIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, OporkeHHEe (MOJIOUYHOKHCIIOE U CIIUPTOBOE).
[IprMeHeHne IIIOKO03bl HA OCHOBE CBOMCTB.
Jucaxapunel 1 nonucaxapuabl. [IoHATHE 0 peakusaX MOJUKOHIEHCAUU U THAPOIN3a Ha IIPUMEpPE

B3aUMOIIPEBPAILIEHUI: [TIIOK03a = HOJIMCAXaAPULI.

JemoncTpanun. OxuciieHue cnupra B abaeru]. KauectBeHHas peakiysi HA MHOTOAaTOMHBIE CITUPTBI.
Komnnexnust «KameHHBII yTroib 1 IPOIYKTHI €ro iepepadboTkm». PacTtBopumocTs eHona B Boae mpu
0OBIYHOM TeMIepaType U NpH HarpeBaHuu. KauecTBeHHbIe peakiiuu Ha ¢peHon. Peakius «cepedpssHOro
3epKaJiay ajabJErHJ0B U NIOKO3bl. OKHCICHHUE AJIbJETUAOB U INIFOKO3bI B KMCIIOTHI C IOMOILBIO THIPOKCH 1A
menu (II). [Tonyuenune yKCyCHO-3THIIOBOTO M YKCYCHO-M30aMuI0BoOro 3¢upoB. Komiekuus 3(pupHbIX Macer.
KauecTBeHHast peakius Ha Kpaxmall.

Jlaboparopnsblie onbIThl. 6. CBOMCTBa 3THIIOBOTO criupTa. 7. CBolicTBa mmuepuHa. 8. CBolicTBa
¢dopmanpaeruna. 9. CroiicTBa ykcycHo# kucnotsl. 10. CBoiictBa xupoB. 11. CpaBHEHHE CBOICTB pacTBOPOB
MBLJIa ¥ CTUpaJIBHOTO nopouika. 12. CpolicTBa nioko3bl. 13. CBolicTBa kpaxmaiia.

Ne Paznen 3HaTh YmeTb
IporpamMMbl/
TEMa ypoKa

3. Kcnoponconep- “xumuueckue nonamus: -HA3b16aMb CIIUPTHI 110 «TPUBHUAIILHOW»
JKalme (yHKIMOHANbHASA TPyNNa | MIM MEXIyHapOAHON HOMEHKIIATYPE;
OpraHu4YecKHe | CIHPTOB; -onpedensams PUHAUIKHOCTD BEIIECTB K




COeIMHEeHUA U
HX HAXOKICHUE
B JKHBOM

npupojae
(114)

-6euiecmea: STaHoII,
¢du3nonoruyeckoe
JICWCTBUE HA OPraHU3M
METaHOoJa M 3TaHO0a;

- TIOHATHUS:
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI,
(GyHKIMOHANIBHAS TPYIITA,
TOMOJIOTHSI, CTPYKTypHast
M30MEpHsi, OCHOBHbIE
TUTBI PEAKIMA, BEIIECTBRA,
I/ICHOJILBYCMBIG B HpaKTI/IKe
— (eHom.

- H.IHpOKO I/ICHOJIB?)yeMBIe B
MIPaKTHUKE — OPraHUYECKHE
KHCJIOTHI.

KJ1accy;

-XapaKmepu3oeamsy CTPOCHNE U XUMUYECKHE
CBOWCTBA CITUPTOB;

-00bACHAMb 3aBUCUMOCTb CBOMCTB CIIMPTOB OT UX
COCTaBa U CTPOCHHUSI CIIUPTOB,

- Ha3bIBaTh BEILIECTBA, OLIPEIEIISAT
XAapaKTEPUCTUKY CPENbl B BOAHOM PacTBOpE,
M30MEpPBI, FOMOJIOTH, XapaKTep B3aUMHOTO
BJIMSIHUS aTOMOB B MOJIEKYJIE, TUIIBl XUMUYECKHUX
peaKkLuil, XapaKTepU30BaTb CTPOCHUE U CBOMCTB
(heHoI0B, 00BICHATH 3aBUCUMOCTh PEaKITMOHHOM
CIOCOOHOCTH OPTaHUYECKUX COSNMHEHUN OT
CTPOEHHMSI UX MOJIEKYII.

- XapaKTepHU30BaTh CTPOEHUE U CBOMCTBA
KapOOHOBBIX KUCJIOT, BHITIOJIHSATH SKCIIEPUMEHT T10
MOJTYYEHHUIO KAPOOHOBBIX KHCIIOT.

-Ha3bl6amb CIIOKHBIE (QUPHI IO «TPUBUATHLHOM»
WM MEXAYHApOIHON HOMEHKIAType
-onpeoenamp IPUHAICKHOCTD BEILIECTB K
KJIACCY CJIOKHBIX A(DUPOB.

Tema 4. A3zoTconep:xaniue coeJUHEHUs U UX HAXO0Xk/AeHHNe B :KUBOM nmpupoae (S u)

A M u H bl [lonsTue 06 amuHax. [TonyueHne apoMaTuueckoro aMMHa - aHWJIMHA - U3 HUTPOOEH301a.
AHWIMH KaK OpraHn4YecKkoe OCHOBaHUE. B3auMHoOe BiIMsSHUE aTOMOB B MOJIEKYJI€ aHWJIMHA: OCJIabJIeHe
OCHOBHBIX CBOMCTB M B3aUMOJeicTBHE ¢ OpoMHOI Bojoii. [IprMeHeHre aHIIMHA HAa OCHOBE CBOWCTB.
AMUHOKHUC IO T bI [lonyueHne aMuHOKHUCIIOT U3 KApOOHOBBIX KUCIOT U TUAPOIU30M OEJIKOB.
XUMHUECKHEe CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEPHBIX OPraHMUECKUX COSTMHEHNUN: B3aUMOAECHCTBHUE CO
1eJIouaMu, KUCJIIOTaMH U JPYT € APYroM (peakuus noaukoHaeHcanuu). [lentunnas cBA3b U MOJTUIEHTHIBI.
[IpumeHEeHrEe aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.
b e 11 x u. [lony4yenne O6enKOB peakuei MOJTUKOHACHCAIIMA aMIUHOKUCIIOT. [lepBryHast, BTopudHas u
TpPETUYHasl CTPYKTYphl O€IKOB. XMMUYECKHE CBOMCTBA OEJIKOB: TOPEHUE, NEHATYpalLlUs, THAPOIU3 U [IBETHbIE
peakuuu. buoxummueckue GyHKIUN OEIKOB.
I'eneTnueckas cBsA3b MEXKAY KJIaCCaMU OPTaHUYECKUX COEIUHEHUHN.

HyxneunoBble kucioTsl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJI€0THA0B. OO M1aH CTPOEHUS
Hykneoruaa. CpaBuenue crpoenus u pynkuuii PHK n JIHK. Ponb HykJIeHHOBBIX KUCIIOT B XpaHEHUH U
nepeaave HaclenCcTBeHHON nHpopmanuu. [ToHsTHE 0 OMOTEXHOIIOTUU U TEHHOW MH)KEHEPHUH.
JeMmoncTpanun. B3aumosneiicTBue aMmMruaka U aHWIMHA C COISTHON KUCIO0TON. Peakiius aHunmnHa ¢ OpoMHOI
BOJIOH. Jloka3zarenbcTBO HAMMYKA (DyHKIIMOHAJIBLHBIX TPYIII B pACTBOPAX aMUHOKHCIIOT. PacTBopeHne u
ocaxkaeHue OenkoB. L[BeTHbIE peakiuy OeKOB: KCAHTOIPOTEMHOBAs U OMypeToBas. [opeHre NTHubero nepa
1 mwepcTsHol mutr. Mozens Mosexyisl JIHK. Tlepexompt: sTanon = 9THIIEH STUIEHIIMKONL =
srutenrmkonst Meau (I1); oTanon < sTaHans < 3TaHOBas KMCIOTA.

JladopaTopHbie onbIThI. 14. CBOliCcTBa OEITKOB.
IpakTnyeckas padora Nel. MnenTudukanys opraHn4ecKix COeIUHEHHH.

® epMeHTbl. DepMEHTHI Kak OMOJIOTHYECKUE KaTaJIn3aTopbl OesIkoBOM npupoasl. OcobeHHOCTH
¢byHkunonupoBaHus GpepMeHToB. Poib (hepMEHTOB B KHU3HENEATEILHOCTH )KUBBIX OPTaHU3MOB U HAPOIHOM

XO3SICTBE.

B uTawmuH bl [lonarue o BuTamunax. Hapymienus, cBsg3aHHble ¢ BATAMUHAMU: aBUTAMUHO3BI,
TMIIOBUTAMHUHO3BI U TUIIEpBUTAMUHO3bl. Butamun C kak npeacTaBuTeNlb BOAOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A Kak IpeJCTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I 0 p M 0 H bI. [IOHATHE O TOPMOHAX KaK T'yMOPAJIbHBIX PEryasTOpax KU3HEAEATEIbHOCTH KUBBIX
opranu3moB. IHCY/IMH U aipeHaJIMH KaK MpeiCcTaBUTENN ropMoHoB. [Ipodunakruka caxapHoro auadera.

JlexapcTBa. JlekapcTBeHHast XUMUSA: OT HATPOXUMHUH IO XUMUOTEPANUU. ACIUPUH. AHTUOMOTHKH U
nucoakrepuo3. Hapkoruueckue Bemecta. Hapkomanusi, 6opr6a ¢ Hell ¥ npoduiiakTuKa.
JemoncTpanuu. PaznoxeHue nepokcuia BOAOPO/Ia KaTrana3oi ChIpOro Msica U ChIporo KapTodelis.
Komnexus CMC, coaepxaiux 3H3uMbl. McnibiTanue cpenbl pactBopa CMC nHauKaTopHO# Oymaroi.




Nnmoctpanum ¢ potorpadusMu KUBOTHBIX C pa3NTUYHBIMU popMaMH aBUTaMUHO30B. Komnekuus
BUTAaMHMHHBIX NpenaparoB. VcnpiTaHue cpebl pacTBOpa aCKOPOMHOBOM KHUCIOTHI MHUKATOPHON OymMaro.
WcnpiTanue anTeyHOro mpenapara WHCYIMHA Ha Oesok. Jlomanissis, mabopaTtopHas 1 aBTOMOOMIIbHAS

anTeuka.
No Paznen nmporpammsl/ 3HaTh YMmeTh
TEMa ypoKa
5. A3oTcoaep:kamme - IOHATHUS: paguKai, GyHKIHOHA- - OTpeAeNsATh XapakTep B3aUMHOTO

COCIMHEHUS U UX
HAXOK/IeHHE B
sKMBOH Npupoae
(549)

JIbHAS TPYIINA, TOMOJIOTH,
KJIaccu(UKAIMI0 HOMEHKIIATypy
aMHMHOB, BEUIECTBA, IIUPOKO
UCTIOJIb3YEMbIE B ITPAKTHUKE.

- TIOHSITHSI: UOH, KHCIIOTHO-OCHOB-
HbI€ PEaKLIMU B BOJHBIX pacTBOpax,
(byHKIMOHATBHAS TPYIIA, TOMOJIO-
I'Usl, CTPYKTypHasi U30MepHsl, TUIIBI
XUMHUYECKHUX PEAKIUM.

BIIMSIHUSL aTOMOB B MOJIEKYJIE,
XapaKTepru30BaTh CTPOCHUE U
CBOMCTBA aMHUHOB,_

- Ha3bIBaTh AMHUHOKHCIIOTHI 10
«TPUBUAJIBHOI» HOMEHKJIAType,
OIPEACIIATh 3apsii HOHOB, XapaKTep
cpeasl B BOIHOM pacTBOPE, U30MEDPBI,
TOMOJIOTH, XapaKTepU30BaTh CTPOCHUE
M CBOMCTBa aMHHOKHCIIOT.

T ema 6. UcKyccTBeHHBIC M CHHTeTHYeCKHe IoJuMepsl (4 1)

NckyccTBeHHBIEe MOJTUMeEDP bl [lonydeHne NCKYyCCTBEHHBIX MIOJUMEPOB, KaK MTPOJYKTOB
XUMHYECKON MOAU(HUKAIINH IPUPOTHOTO MOIUMEPHOTO ChIphsl. ICKyCCTBEHHBIC BOJIOKHA ( alleTaTHBIN
IIeJIK, BUCKO3a) . UX CBOMCTBA U MpuMeHeHne. CHHTEeTHUYe CKU e 0JI U M e p bl. [lonydyenue
CUHTETUYECKHX MOJIMMEPOB PEAKLMIMU OJTUMEPU3ALINH U TONUKOHAeHcauun. CTpyKTypa MOJIMMEPOB:
HHHeﬁHaﬂ, Pa3BETBJICHHAA U IPOCTPAHCTBCHHAS. Hpe)ICTaBI/ITeJ'II/I CHHTCTHYCCKHUX IIJIaCTMACC:. IIOJIMOTUIICH
HU3KOTO U BBICOKOTO JABJICHUS, OJUIIPONMIIEH U MOJUBUHMIXIOPU. CHHTETUYECKUE BOJIOKHA: JTAaBCaH,
HUTPOH U KaIlpOH.
JdemoncTpanuu. Komnekuus mnactMace U u3ienuil u3 Hux. Komiekius MCKyCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH U M37IeNINiA U3 HUX. Pacmo3HaBaHue BOJIOKOH 1O OTHOIIEHUIO K HATPEBAHUIO M XUMHUYECKUM
peakThBaMm.
JladopaTopubie onbIThI. 15. O3HaKOMIIEHHE C 0Opa3IaMu MJIACTMACC, BOJIOKOH U KaydyKOB.

IIpakTnyeckas padora Ne 2. PacriozHaBaHuE M1acTMacc U BOJIOKOH.

H CHHTETHYEC-
KHE MMOJIMMEPBI
(44)

MaTepualibl: KCKYCCTBCHHBIC IJIACTMACCHI, Kay4YyKHN
X BOJIOKHA,

HanOOJIECITUPOKO PACTIPOCTPAHECHHBIC TOIUMEPHI
U UX CBOMCTBA.

Ne Pazgen 3HaTh YMmeTh
nmporpamMmmsl/
TE€Ma ypoKa

6. HckyccTBeHHBIE | Ba)KHEHINIME BElIECTBA U ONPENECIISITh

CHHTCTUYCCKHEC BOJIOKHA U
Ba’KHEHIIIME MIaCTMACCHI.

2.1. Ilepeuenb KOHMPONLHBIX U NPAKMUYECKUX PADOM:

I'maga (pasnen) kypca No Tema

Bsenenue. 1

Teopus cTpoeHHUs OPTaHMUECKUX COCTUHEHHIA. 2

VYrneBonopoasl U UX MPUPOIHBIE UCTOYHHUKH. 10 K.p. Ne 1 «Yz2nee000poovt u ux npupoonsie
UCMOYHUKUY

Kucnoponconep:xaiiye coeAMHEHUS U UX 11 K.p. Ne2 «Kucnopoocooepicaujue

HaXOXKJICHHE B KUBOU MPUPOJIC. COCOUHEHUA U UX HAXOHCOCHUSA 8 HCUBOIL
npupooe»




A3o0TconepKale COeIUHEHUS U UX 7 ILp. No 1 «Hoenmugpuxkayusa opzanuyeckux

HAXOXKJICHUE B KUBOU MPUPOIE COeOUHeH I

N cKyCCTBEHHBIE M CUHTETUUECKHE TTOJIUMEPDI 3 ILp. Ne 2 «Pacno3naeanue niacmmacc u
60/1OKOH).

BEIJICIICHUC OIICHOYHBIX PalboT * arcuprovim wpughmom, Kypcueom.

Ilepeuenv nabopamopmvix onvimos

Ne Tema

1. | JTaboparopHsrit onbIT Ne 1. M3roToBienune Mojeiei MOJIEKYN YIJIEBOIOPOIOB

2. .Ha60paT0pHBII>i onbIT Ne 2. OHpCIlCJ'IeHI/IC QJICMCHTHOI'O COCTaBa OPraHnvYCCKUX COE€IUHEHUI

3. | JTaboparopusbiit onbiT Ne 3. Tlosmydenue u cBOWCTBA alleTUIICHA

4. | JJaboparophslif onbIT Ne 4. OGHapykeHUE HETIPEAETbHBIX COSAMHEHUN B HKHUIKHX
HePTENPOAYKTAX

5. | JJaboparopusiit onbIT Ne 5. CBoricTBa Kpaxmaia

6. | JJaboparopHslii onbIT Ne 6.03HaKomiieHHe ¢ Kosekiuen «HedTs 1 mpoaykTsl ee nepepaboTku

7. | JJaboparopusrii onbiT Ne 7. CBOWCTBA TITFOKO3bI

8. | JJaboparopusriit onbIT Ne 8. CBOMCTBA STUIIOBOTO CIIUPTA

9. | JTaboparopusbiii onbiT Ne 9. CBolicTBa mIUIeprUHA

10. | JJabopatopusiit onbIT Ne 10. CpolicTBa popmanbaeruaa

11. | JJabopatopusrii onbiT Ne 11. CBoiicTBa YKCYCHOW KHUCIIOTHI

12. | JJaGoparopusriit onbiT Ne 12, CBoiicTBa )XKHPOB

13. | JTaGoparophsrit onbIT Ne 13. CpaBHeHHE CBOMCTB PACTBOPOB MbLIA U CTUPATHHOTO MOPOIITKA

14 JlaGoparopuslii onbiT Ne 14. CoiicTBa 6€1KOB

15. | JJabopatopusiif onbIT Ne 15. O3HaKoMIIEHHE ¢ KOJUIEKIIMEH TJIACTMACC, BOJIOKOH U KaydyKOB

2.2. Obuiee konuuecmso 4acos, KOHMPOIbHIX U_NPAKMUYEeCKUx pabom no yemeepmsim, 3a 200.

YerBepTh Bcero yacos 1o KonnuecTBo k/p KonnuecTso n/p
peaIMeTy

1 yeTBepTH 8 1 0

2 yeTBepTh /1 mONyroaue 7 1 0

3 yeTBEpPTH 10 1 1

4 geTBepTh /2 TOMyroaue 9 0 1

Ton 34 3 2

Pa3znen «KAJEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHUE»

No Tema ypoka Konuue HomarnHee Jara
CTBO 3a/laHue pOBezIe




4acoB HUS
Beenenmne (1 yac)
1 | [IpenmeT oprannyeckoi XUMHHU. 1 § 1, ynp.4-6 6.09.201
Bsoaublii nacTpykrax 1o Th. 9
TEMA 1. CtpoeHue opraHu4ecKux coeAuHeHui (2 4.)
2 | Teopus cTpoE€HHsI OPraHUUYECKUX COETUHEHUH. 1 § 2 ynp.1-3 13.09.
3 Teopust cTpoeHUsE OPraHUYECKUX COCAMHEHUM. 1 § 2 ynp.6,7,8 20.09.
TEMA 2. YriieBogopoabl 1 UX NpupoaHbie ucTouHukn (10 4.)
4 | Knaccudukanus 1 HOMEHKIIATypa OpraHUueCKUX 1 §3 ynp.7-9, 27.09.
COCAMHEHUM. AJIKaHBI. 3aMuCH
5 | Ankansl 1 §3 Vmp. 9, 10 04.10.
6 | AKeHbl. DTUJICH. 1 §4 zanucu 11.10.
7 | ATKeHbl. DTHIICH. 1 §4 Ne 4, 6 18.10.
8 | Ankanuensl. Kayuyku. 1 §35, 3anucu 25.10.
9 | AnkuHbl. AUETUIIEH 1 §6, ynp. 4, 5 08.11.
10 | [IpupoaHbie HCTOUHUKH YyIiieBoa0opoaoB. HedTs n 1 3aIucu 15.11.
MIPUPOJIHBIN Ta3.
11 | Apensl. benzon 1 §7,3am-u, Ne 1, 2 22.11
12 | Cucremaruszanus 1 0000III€eHUE 3HAHUHN 110 TEME. 1 [Tonr-xa k k/p 29.11.
13 | KoutponbHast padota Ne 1 o teme «YIaeBOJOPOIBI U UX 1 06.12.

MPUPOAHBIC HCTOYHUKHN

TEMA Ne 3. Kucjopoaconep:xaniue opranudeckie coeJHHeHus!

W UX NIpUpoAHbIe HCTOYHUKH (114)

14 | Couptsl 1 §9, ynp.1-3,5 13.12.
15 | Xumuueckue CBOMCTBA CIIUPTOB 1 §9, ynp.11-13 20.12
16 | denon 1 §10 ymp.1-3 10.01.202
0
17 | Anpaeruabl 1 §11c.174 17.01.
yop.1-3
18 | KapOoHOBBIE KUCITOTHI 1 §12, ynp.7,10 24.01.
19 | Cnoxubie 3hupbl 1 §13, 3ammcw, 31.01.
Joknan, mp.1,2
20 | XKupsl 1 §13 ynp.7 07.02.
21 | YrmeBoasl 1 §14, 3anmucu 14.02.
22 | I'moko3a 1 §14, ynp.1-4 21.02.
23 | Cucremarnzanus ¥ 0000IICHIE 3HAHUH 110 TEME. 1 § 9-15 28.02.
24 | KonrponbHas pabora Ne 2 mo teme «Kucnopoaconepxa- 1 06.03.
[T OPTraHUYECKUE COSAMHEHUS U UX HAXOXKICHHUE B
JKUBOU MPUPOJIE»

TEMA Ned4. Azorcoaeprxaiiue OpraHudeckue cCoeIMHEeHUs1 1 X HAXO0XK/1e

HUeE B KUBOM npupoje (7 4)

25 | AMuHbl. AHUIUH 1 §16 3anmcu 13.03.
26 | AMHHOKHCIIOTBI 1 §17 3ammcu 20.03.
27 | benku 1 §17 ynp.1,3-5 03.04.
28 | HykiIeMHOBBIE KHCIIOTBHI. 1 §18 10.04.
29 | Ilpaktuueckas padora Ne 1 «PemieHue sKCiepuMeHTab- 1 17.04.
HBIX 3a/1a4 Ha UACHTU(PHUKALMIO OPIraHNYECKUX
COCIMHECHUI»

30 | depmeHTHI 1 3aITMCH, JOKJIa]I 24.04.
31 | Buramunsl. I'opMoHsl. JlekapcTBa 1 3aMucH, T0KJIaj 08.05.
TEMA 6. ICKYCCTBEHHBIE U CUHTETUYECKUWE INIOJIUMEPBI (3 u.)

32 | UckyccrBennble nonuMmepsl. [lpakrnyeckas padora Ne 2 1 3alKCH, TOKJIaL 15.05.

«Pacno3HaBaHue M1acTMacc U BOJIOKOH»
33 | CUHTETHYECKNE OPTAHNYECKUE COCTUHEHHUS - TTOJIMMEPbI 1 3aACH, JOKIA] 22.05.
34 | O6o0mueHre U cucTeMaTH3aIMsl 3HaHUH 110 Kypey 1 29.05.

OpraHnyY€CcKOil XUMUHU




uroro: 34 yaca

COT'JTACOBAHO COT'JIACOBAHO
Ha 3acenaHHs METOAHYECKOTO COBETa JamecTuTens aupexTopa no YP
MBOY Kospunosckas COLLI S2OF LG

Orl

e
Conuenxo M.H. J/M Epmaxosa M.C.

Py KGBGILH?MD O.H.0, Hommcf O©.H.0.
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