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MHOACHUTEJIBHAS 3ATINCKA
VY4eOnblii (3M1eKTUBHBIN) Kypc «HaydHble OCHOBBI XUMHI» CO3aH B IIEJISIX
ObecniedyeHrs MPUHIIKIA BAPUATUBHOCTU M y4eTa MHAUBUIYATbHBIX MOTPEOHOCTEN
00yyYaroIuXCcs ¥ MPU3BaH PeaIn30BaTh CIACAYIONUYIO (DYHKIUIO: paCIIUPUTh,
yIIIyOUTbh, TOTIOJTHUTH U3yUYEHHE XUMUU, BXOASAIICH B MPEIMETHYIO 001acTh
«EcTecTBEeHHBIE HAYKWY.
VY4eOnblii (351€KTUBHBIN) Kypc «HaydHble OCHOBBI XUMHUM SIBIISIETCS
00s13aTENBbHBIM 7151 U3y4YeHHS] BCEMH 00Yy4YaloIMMUCS Ha YPOBHE CPETHETr0 O0IIIEro
o0Opa3oBaHus, BEIOPABIINMHY MPEAMET « XUMH» KaK 00s3aTeIIbHBIN B
COOTBETCTBHUH C MPOdueM.
[Tporpamma yueOHOrO (3JIEKTUBHOTO) Kypca «HayuHble OCHOBBI XUMUM)
IUTsl 00pa30BaTENbHBIX OpraHu3alyil, peaqu3yonX MPOrpaMMbl CPETHETO
obuiero oopazoBanus (nanee — [Iporpamma) pazpaboTraHa B COOTBETCTBUH CO
CJIETYIOIIUMHU HOPMAaTUBHO-TIPABOBBIMU JJOKYMEHTAMM:
[} denepanbhbiit 3ak0H Poccuiickoit @eaepanuu ot 29 nexabps 2012 roga
No 273-®D3 «O06 obpazoanuu B Poccuiickoit @eaepanumy (C UBMEHEHUSIMU U
JOTIOJIHEHUSIMU )
[} denepasibHBIN TOCYIAPCTBEHHBIA 00pa30BaTEIbHBIN CTAHIAPT CPETHETO
oO1ero oOpazoBaHus, yTBEPKIECHHBIN MprukazoM MuUHHUCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit denepanunior 17 mas 2012 1. Ne 413 (¢ u3MeHEHUSIMU U
JOTIOJIHEHUSIMU )
] TTopsimok opraHu3alyy U OCYLIECTBIEHUS 00pa30BaTEIbHOM
JEeSTETBHOCTH 0 OCHOBHBIM 00111€00pa30BaTebHbIM IPOrpaMMaM —
00pa3zoBaTeIbHBIM MpOrpaMMaM Ha4aJbLHOTO 00I11€T0, OCHOBHOTO OOIIEro U
cpeaHero o01ero oopa3oBaHusi, yTBEp>KICHHBIM MprkazoM MuHoO6pHayku Poccun
ot 30.08.2013 roma Ne 1015(c n3MeHEHUSIMH U IOTIOTHEHUSIMH );
[Iporpamma yueGHOTO (JIEKTUBHOTO) Kypca 00ecIeuynBaeT:
* YIOBJIETBOPEHNE WHIUBUYAbHBIX 3aIIPOCOB 00YJaIOIINXCS;
* 00111€00pa30BaTEIBHYI0, OOMIEKYTBTYPHYIO COCTABIISIFOIITYIO
MIPY TIOJYYEHUU CPeIHETo 00111ero 00pa3oBaHus

Pa3BUTHE JIMYHOCTU OOYUAIOIIUXCSI, UX TTO3HABATEIHLHBIX HHTEPECOB,
WHTEJUICKTYaIbHOM U IIEHHOCTHO-CMBICIIOBOM Cephl;
* pa3BUTHE HABBIKOB CAMOOOPA30BAHUS M CAMONPOEKTUPOBAHUS;
* yryOJieHue, pacliipeHre U CUCTEeMaTU3all|Io 3HaHUW B BEIOpAHHOM
001acTy HAyYHOTO 3HAHUS WU BUJA IESITEIIbHOCTH;
* COBEpPUICHCTBOBAHUE UMEIOLIETOCs U MPUOOPETEHNE HOBOTO OMbITA
MO3HABATEIBLHOM JIEATETbHOCTH, TPO(ECCHOHATBEHOTO CaMOOIIPEICIICHUS
00y4Jaronuxcs.
[Iporpamma KOHKPETH3UPYET COACPKaHUE MTPEAMETa « XUMHUS» U JaeT
MPUMEPHOE pacipeiesieHue y4eOHBIX YacoB IO COJEPKAaTEeIbHBIM KOMITOHEHTAM H
paznenam.
JlaHHast mporpaMMa rapaHTUpyeT obecredeHre eAMHCTBa 00pa30BaTeIbHOTO
MPOCTPAHCTBA 3a CYET MPEEMCTBEHHOCTH, UHTETPaIluH, IPEAOCTABICHUS PABHBIX
BO3MOXKHOCTEH U KauecTBa 00pa30BaHMsI, MOKET HCIIOIb30BAThHCS



oOpa3oBareIbHON opraHu3anuei npu pazpaboTke 00pa30BaTeIbHON MPOTPAMMBI.
Coneprxanue [IporpaMMbl CTPOUTCS C YYETOM PETHOHAIBHBIX

0COOEHHOCTEH, YCI0BUI 00pa30BaTe/IbHBIX OPTaHU3AIUH, a TAKKE C YIETOM
BOBJICUEHUSI OOYYAIOIINXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBBSI.
OcHOBHBIE 11€JIM U3Y4YEeHUS yueOHOTO (IEKTUBHOTO) Kypca «HayuHbie

OCHOBBI XUMUW» - CACTEMHOE U OCO3HAHHOE OCBOCHUE XMMUYECKUX 3HAHU,
OBJIQICHUE METO/IAMH MO3HAHUS U UCCIIENOBAHUS XUMUYECKUX BELIECTB,
MIPUMEHEHUS MTOJIYYEHHBIX 3HAHU JUIsl TOHUMAHHSI OKPY’KaOIIEro MHUpa.
OcHOBHBIE 321241

dbopMupoBaHuEe HAYyYHOTO MUPOBO33PEHHUS, XUMUYECKOTO MBIIIICHUS JIS
MTOHUMAaHUS POJIU XUMHH B IO3HAHUU MPUPOJIBI U €€ 3aKOHOB;

CO3/IaHME YCJIOBH 1711 CAMOCTOSTENIHOTO TIOJyYEHHUs, IEpepadOTKU U
MPUMEHEHUSI XUMUYECKUX 3HAHUM;

pa3BUTHE MOTUBALIMU O0YYAIOIIUXCS K MPOJOJKEHUIO €CTECTBEHHO-

HAy4HOI'0 00pa30BaHus;

(bopMupOBaHUE XUMUYECKOU, IKOJIOTMUECKOU KYJIBTYpPbl O0Y4arOIIUXCS.
OBIIAA XAPAKTEPUCTHUKA

YYEBHOI'O (3JIEKTUBHOI'O) KYPCA

Conepxanue yueOHOro (JIEKTUBHOTO0) Kypca «HayuHble 0CHOBBI XUMUM»
[IpencraBiieHO KpYIIHBIMU pa3eiaMy, HAYMHAs C OPTaHUYECKON XUMHUH U
3aKaH4YMBasl CUCTEMATH3aLMEN 3HAHUM 110 TEOPETUYECKUM OCHOBaM O0ILEel 1
OpPraHUYECKOW XMMHH Ha OCHOBE BEIYIIMX 3aKOHOB M TEOPUM XUMUYECKON HAYKH.
Pa3nensbl jxenarenbHO U3ydaTh B IPEICTABICHHON NOCIEI0BATEIbHOCTH, T.K., 3TO
MO3BOJIIET CHOPMUPOBATH Y OOYHAFOUTUXCS IIETOCTHYIO CUCTEMY XUMHYECKUX
3HAHUMU.

[IporpamMHBIil MaTepuai OTpakaeT BCE COBPEMEHHBIE 3aIIPOCHI 00IIECTBA K
XUMHUYECKOMY 00pa30BaHUIO — MPUMEHEHHUE UJIeH pa3BUBAIOLIET0 00yUeHUs
XUMUH, CO3/1aHUE YCIOBHUM JUUIS1 MEXIPEAMETHON UHTETPaLUH,
MCITOJIb30BAHUSBO3MOXKHOCTEN MPEAMETA ISl COLMAIM3AUU U UHANBUAYAJIbHOTO
pa3BUTHSA

00ydJaronIuxcs.

IleHHOCTHBIE OpUEHTUPHI [IporpamMmel onpenenstoTcs HapaBI€HHOCTHIO

Ha HAIMOHAIBHBIA BOCIIUTATEIHHBIN UJI€all, BOCTPEOOBAHHBIN COBPEMEHHBIM
POCCUICKHUM OOIIIECTBOM U FOCYJapPCTBOM.

[Iporpamma npemycMaTrpuBaeT o0ecreueHrue yriayoneHHON OITOTOBKU
oOyuatomuxcs no xumuu. [Iporpamma npemiaraer 6omnee rry0okoe U3ydeHue
BEIYILLUX UJEH U TEOPUH XUMUYECKON HayKu. C MOMOIBIO CPAaBHUTEIBHOTO
0000111eHHsT 001IeH U OPraHNYeCKO XUMHUU PACKPBIBAIOTCS 0COOCHHOCTU
CTPOCHHMSI XUMUUYECKHUX BEIIECTB, POPMUPYETCS MOHATUE O B3aUMOCBSI3U
OpPraHUYEeCKHUX U HEOPIraHUYECKUX COCIUHEHNN, XHMUYECKUX PEAKLUH,
VCITOJIb30BAHMS €IMHBIX METO/IOB MOJIYYEHUS U UCCIIETOBAHUS XUMUYECKUX
Beects. [IporpaMMa mo3BosieT co31aTh XMMHYECKYIO KAPTHHY OKPYXKAIOILEr0
MHPA, BKIIOYAIONIYI0 KOMIIOHEHTHI )KUBOW U HEKUBOW MPUPOJIBI.

Conepxanue [Iporpammer pa3paboTaHO B COOTBETCTBHUH C TPEOOBAHUSIMU
COBPEMEHHOW JUAAKTUKH U BO3PACTHOM MICUXOJIOTMUH HAIIPABJIEHO HA PEILICHHE



3aja4 00001IEHUSI TEOPETUIECKUX OCHOB OOIIEH, HEOPraHUYECKONW XUMHH U
OpPraHUYECKOM XMMHHU C ONIOPOM Ha (PyHAAMEHTAJIbHBIE TOHSTHSI, 3aKOHBI U
Teopuu. Beayiyro posib B pacKpbITUE COACPHKAHUS IPUHAIEKUT JIEKTPOHHON
TEOpUH, IEPUOUIECKOMY 3aKOHY U CUCTEME JIEMEHTOB, TEOPUU XUMUYECKOTO
CTPOEHUS BEIIECTB.

[TporpamMma yueOGHOro (21€KTUBHOTO) Kypca «HaydHble OCHOBBI XUMUI
IpEJCTaBIICHA CIEAYIOINUMU COAEPKATEIbHBIMA KOMIIOHEHTAMM:
YrieBonopoas;

Kucnopoacoaep:xamme opraHM4eCcKre BeecTBa. A3arcoaepxKaiie
OpraHUYECKHE BEIIECTBA;

BelecTBa )XHUBBIX KJIETOK;

BricokomoeKynspHbIe OpraHMueCcKHe BEIeCTBa, BOJOKHA,

BemiectBo;

XuMu4ecKkas peakius;

KomMrekcHble COETUHEHMS U KPUCTAIIOTUPATHI;

Knaccugukanus BemecTs 1 UX CBONCTBA;

CrnaBel 1 MUHTEPMETAJUTUIBL;

MHoroo6pasue opraHMueCcKHUxX BEIIECTB;

[To3HaHue U MPUMEHEHNE BEUIECTB M XUMUYECKUX PEAKIIUM.

[TpunHumne! 1 ocobeHHOCTH coaeprkanus IIporpaMmer:

[TpuHIMIT CHCTEMATUIHOCTH U TIOCIIEAOBATEILHOCTH MPEATOIaraeT

BbIJIETICHUE B M3y4aeMOM MaTepralie BeAyIINX WA U TEOPHil, BRICTpanBaHNE
JIOTUYECKOM CUCTEMBI Kypca U y4eOHOro MaTepHaia BHyTPH OJHOU TEMBI.
[TpuHIMIT CHCTEMHOCTH W TIOCIIEAOBATEILHOCTH MTO3BOJISIET COXPAHUTD
COOTHOIICHHE MEXIY TEOPETHUECKUMHU MOJIOKEHUSIMH U MTPAKTHUECKOM
COCTaBIIsONIEH Kypca. Peannsyercs B mociaenoBaTeIbHOCTH TEOPUH, PAKTUKH,
KOHTPOJISI U CAMOKOHTPOJIS YUaIllUXCA.

[TpuHIMIT HENPEPHIBHOCTH MO3BOJISIET OPTaHU30BbIBaTh 00yUEHHUE C ONOPOit

Ha 3HAHUS XMMUU, TIOITY4YEHHbIE Ha CTYNEHAX Ha4yaJIbHOTO OOIIEro U OCHOBHOTO
o01ero o0OpazoBaHus, a TAaK)KE Ha )KM3HEHHBIN OMBIT oOyJarontuxcs. Kpome Toro,
OOJIBIIYIO POJIb UTPAIOT 3HAHUS, CHOPMUPOBAHHBIE APYTUMU IPEAMETHBIMU
oOnacTsMu.

[TpuHIMIT JOCTYMHOCTH U UHAUBUIYAJIM3ALUN CTPOUTCS Ha yUeTe yueOHBIX
BO3MOXKHOCTEH oOyuaronuxcs. [103BonsieT BbIOpaTh ONTUMAJIBLHO YUEOHBIN
MaTepua, COOTBETCTBYIOIIUI BO3PACTHBIM, (PU3HUUECKUM, ICUXOJIOTUIECKUM U
MHTEIJIEKTYaIbHBIM 0COOCHHOCTSIM oOy4daromuxcs. O0yuyeHrne XUMUYECKOMY
COZICPKAHUIO OCTAETCS JOCTYITHBIM, HO TTO3BOJISIET YMCTBEHHO U MHTEIJICKTYaIbHO
pa3BUBaTh O0YYaIOLIUXCS.

[TpuHIMIT BapHaTUBHOCTH B OpPTaHM3alUK 00pa30BaTeIbHON ACSITEILHOCTH
JaeT BO3MOKHOCTb JUIsl pa3JIMYHBIX BApMAHTOB PeaM3allii TEOPETUUECKOM U
MPAKTHYECKOM YacTH Kypca, UCXO/s U3 00€CIIEUeHHOCTH Kypca MaTepHalibHO-
TEXHUYECKUM, UHPOPMAITMOHHBIM, METOAMUYECKIM 00€CIIeYCHUEM,
O0COOCHHOCTSIMU pa3HbIX TPy 0Oydaromuxcs B kiacce. [1o3BonisieT nuckarpb
KOHCTPYKTHBHBIE MIYTH OPTaHU3alMH y4eOHOU JesITEIbHOCTH HE TOJIBKO YUUTENIO, HO
U 00yYaroInmMcs.



[TpyHIIMN MUHMMAaKca B OpraHu3aly 00pa3oBaTeIbHOM IS TEIbHOCTH
MO3BOJISIET OOYYAIOIIUMCSI OCBOUTH 00513aTEIbHYIO YaCTh peainu3yeMou
nporpammbl. OgHAKO TporpamMma JaeT BO3MOKHOCTh Pa3BUTHIO TBOPUECTBA,
MHTEJUIEKTA YYallluXCs Yepe3 y4acThe B MPOCKTHOU A TEIBHOCTH, B
UCCIIeI0OBATENIbCKON e TENHHOCTH, B PEICHUU 3a]1a4 MTOBBIIIEHHOTO YPOBHS
CJIOKHOCTH.

CucTeMHO — 1eITeNIbHOCTHBIN MOAX0, peanusyemslil B [Iporpamme,

MO3BOJISIET OPMHUPOBATH TUIHOCTHBIC, METAITPEIMETHBIE M TIPSIMETHBIC
pe3yabTaThl, 0003HaYCHHBIC (DEeIEPATHHBIM TOCYIapCTBEHHBIM 00pa30BaTeILHBIM
CTaHJapTOM B MPEAMETHOM 00JIaCTH €CTECTBEHHO-HAYYHOTO 00pa30BaHUs C YIETOM
WHJIUBUAYAJIbHBIX 0COOCHHOCTEN yJaIlIuXCs.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpennero o61iero o0pa3oBanus yueOHbIN (3JIEKTUBHBIN) KypC
«Hay4Hble OCHOBBI XUMHUW» SIBISIETCST 00513aTE€IBLHBIM JIJIs1 U3YUYCHUS U SIBISICTCS
OJTHOM M3 COCTABJISIIONIUX MPEAMETHOM 00MacTh «ECTeCTBEHHBIE HAYKWY.
[Iporpamma yue6HOTO (JIEKTUBHOTO) Kypca «Hay4uHble 0CHOBBI XUMUM»
paccuntana Ha 136 ydeOHBIX YacoB, Ha U3yYEHHUE Kypca B KaXkJI0M KJlacce
MIpearnoiaraeTcs BeIACIUTH Mo 68 yacoB (2 yaca B Hefielnto, 34 y4eOHbIX
HEZIeTIn).

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
YUYEBHOTI'O(QJIEKTUBHOI'O) KYPC

«HAYYHBIE OCHOBbBI XUMHUNW»

[Tnanupyemsbie pe3yabTaTbl OCBOCHUS TPOTrpaMMbl YI4EOHOTO (3JIEKTUBHOTO)
Kypca«HayuHble OCHOBBI XUMUWY YTOUHSIOT U KOHKPETUZUPYIOT 00I1Iee
MMOHWMAaHHE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3YyJIbTaTOB KaK C
MO3UIMN OpraHu3allii UX JOCTUKEHUS B 00Pa30BaTEIbHON JIEATEIbHOCTH, TaK U C
MO3UIIMH OLIEHKH JIOCTHKEHHS ITUX PE3YJIbTATOB.

PesynbraTsl n3ydeHus: yueOHOTO (JIEKTUBHOTO) Kypca JOHKHBI OTPaXKaTh:
Pa3BUTHE JIMYHOCTH OOYYAIOIINUXCS CPEJCTBAMU MPEAJIAraeMoro JijIst
M3Yy4YeHHS y4eOHOTOo MpeaMeTa, Kypca: pa3BUTHE O0IIeH KyIbTypbl 00y4Yaromuxcs,
WX MUPOBO33PEHHUS, ICHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, Pa3BUTHE
MMO3HABATEIILHBIX, PETYISTUBHBIX U KOMMYHHKATHBHBIX CITIOCOOHOCTEH,
TOTOBHOCTH H CITOCOOHOCTH K CAaMOPa3BUTHIO U TIPO(HeCCHOHATBHOMY
CaMOOMPEEIICHUIO;

OBJIQJICHUE CUCTEMATHYCCKUMHU 3HAHUSAMHU U TIPHOOPETCHHUE OIBITA
OCYIIECTBIICHUS 11e1ecO00pa3HOi U PEe3yIbTAaTUBHOMN JEITETbHOCTH;
pa3BUTHE CTIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOPa30BaAHHIO, OBJIAICHUIO
KJTFOYEBBIMU KOMITETCHTHOCTSIMH, COCTABJISIOIIUMH OCHOBY YMEHUS:
CaMOCTOSATEIILHOMY MPUOOPETEHUIO U UHTETPAINK 3HAHUH, KOMMYHUKAIIUN U
COTPYAHHUYECTRBY, 3(PPEKTUBHOMY pelIeHHUIO (pa3penieHuo) mpooieM,
OCO3HAHHOMY HCITOJIb30BAHUIO MH(DOPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH, CAMOOPTaHU3AIIUU U CAMOPETYJISIINN;

obecrieueHne akaaeMUIeCKO MOOMITLHOCTH | (MJTH) BO3MOXXHOCTH
MOJIIEPKUBATh N30paHHOE HampaBiieHne 00pa30BaHus;



obecnieueHre MpoeCcCUOHATHLHON OPUEHTAIINHA 00YJaIOITUXCS.

[InaHupyemble JIMUHOCTHBIE PE3YIIBTATHI

JINYHOCTHBIE PE3YABTAThI BKIFOYAIOT

(dhopMHpoOBaHUE YYBCTBA TOPAOCTH 32 BKJIAJ POCCUMCKUX YUCHBIX XUMHUKOB B
pPa3BUTHE MUPOBOW XMMHUYECKOW HAYKH;

MOJIrOTOBKA BbIOOpa MHAUBUAYaTIbLHOM 00pa30BaTeIbHON TPACKTOPUH U
npodeccuoHaIbHON OpPUEHTALIMU 00YHAIOITNXCS;

dbopMupoBaHUE YMEHUS YIIPABIATH MO3HABATEILHOU €S TEIBHOCTHIO;
pPa3BUTHE CIIOCOOHOCTH K PEIICHHUIO IPAKTUYECKUX 33]1a4, YMEHHIO

HAXOJUTh CTIOCOOBI B3aUMOJICHCTBUS C OKPYKAIOIIMMH B Y4€OHOUM U BHEYPOUHOU
NEeSATENbHOCTH;

(hopMHpOBAHUE XUMUYECKOU U HKOJIOTUYECKOMN KYIBTYPHI;

BOCIIUTAaHHE O€30MaCHOTO OOpAILIEHHS C XUMUYECKHUMHU BEIIECTBAMU U
CTPEMJICHHS K 3J0pPOBOMY 00pa3y KU3HU.

Ilnanunpyembie MeTanpeAMeTHBIE Pe3yJIbTaThl

MertanpenMeTHble pe3ynbTaTbl OCBOCHHSI OCHOBHON 00pa30BaTeIbHON
MIPOTPaMMBI MPEACTABICHBI TPEMS TPYIIaMH YHUBEPCAIBbHBIX YY€OHBIX JIEHCTBUIMA
(YYL).

PeryasiTuBHBbIC YHHBepcaJIbHbIe Y4eOHbIE NeHCTBUA

CaMOCTOATENIBHO ONPEAEIIATH LN, 33/1aBaTh IapaMeTPbl U KPUTEPUH, 110
KOTOPBIM MOKHO ONPEIENIHTD, YTO LIE€Tb JOCTUTHYTA;

OLICHUBATh BO3MOXHBIE MOCIEACTBUS JOCTHKEHHUS MOCTABICHHOM 1I€JIH B
NEeSATENbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOIIUX JIFOIEH, OCHOBBIBASICh Ha
COOOpaXKEHUSX ITUKU U MOPAJIH;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4uM B 00pa30BaTEIbHOM
NESATENBHOCTH U )KU3HEHHBIX CUTYalUsIX;

OLICHMBATh PECYPCHI, B TOM YHUCIIE BPEMSI U IPYTHMe€ HEMATepUaJIbHbIE

pecypchl, HEOOXOAUMBIE JIJISl TOCTHKEHUSI TOCTABICHHOM LIeH;

BbIOUpATh MMYTh JOCTHXKEHUS 1€JIH, TUIAHUPOBATh PELICHHUE MTOCTaBIECHHbBIX
3a/1a4, ONTUMHU3HUPYS MaTEpUAIbHBIE U HEMAaTEepUaJIbHbBIE 3aTPaThI;
OpraHU30BbIBATh Y(PPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOTUMBIX JIJIs
JOCTH>KEHHSI IOCTABJICHHOM LENH;

CONOCTABJISATH MOJTYYEHHBIN pe3yJIbTaT IE€ATEIbHOCTU C TOCTABIECHHOM
3apaHee LENbIO.

[lo3HaBarenbHbIe YHUBEpPCAIbHbBIE YUeOHBIEC IEHCTBHUS.

MCKaTh U HAXOJUTh O00OIIEHHBIE CIOCOOBI peIIeHUs 3a/1a4, B TOM YHCIIE,
OCYUIECTBIISITh Pa3BEPHYTHIA HH(POPMAIIMOHHBIN TOUCK U CTABUTh HA €0 OCHOBE
HOBBbIE (yueOHbIE U TTO3HABATENIbHbBIC) 3a1aUH;

KPUTHUYECKH OLIEHUBATh U UHTEPHPETUPOBATh UHPOPMAIUIO C Pa3HbIX
MO3UIMH, paco3HaBaTh U PUKCUPOBATH MPOTUBOPEUUS B HH()OPMALITMOHHBIX
HMCTOYHHKAX;

MCIIOJIB30BATh Pa3JIMYHbIE MOJEJIBHO-CXEMAaTHUECKHUE CPENCTBA JIIS
MPEACTABIEHHUS CYIIECTBEHHBIX CBSI3€M M OTHOLIEHHM, a TAKKE TPOTUBOPEUUH,
BBISIBJIEHHBIX B MH(POPMAITMOHHBIX UCTOYHUKAX;

HaXOJHUTh U MPUBOJUTH KPUTUYECKUE apTyMEHTHI B OTHOLUIEHUU ACHCTBUN U



CYXJIEHUM IPYyTroro; CIOKOMHO U Pa3yMHO OTHOCUTBHCS K KPUTUYECKUM
3aMeuYaHusAM B OTHOIIIEHUH COOCTBEHHOTO CYXKJICHHUS, pACCMATPUBATh UX KaK
pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32 PAMKH Y4EOHOIO MPEeIMETa U OCYIIECTBIISTh
1eJIeHANPaBIECHHBIN MOMCK BO3MOXXHOCTEH /JIs1 IIMPOKOTO MEPEHOCA CPENICTB U
crocoOo0B JEHCTBUS;

BBICTPAMBaTh UHJIMBUIYAIbHYIO 00Pa30BaTebHYIO TPACKTOPUIO, YUUTHIBAS
OTPaHUYECHHUS CO CTOPOHBI IPYTUX YUYAaCTHUKOB U PECYPCHBIC OTPAHUYCHUS;
MEHSTh U yAEP>KUBATh Pa3HbIC MMO3UIMU B MO3HABATEILHON AEATEILHOCTH.
KoMmyHHUKaTHBHBIC YHUBEpCATbHBIC YA€OHbIC TCHCTBUS.

OCYILIECTBIATH JEIOBYI0 KOMMYHHUKAIIMIO KAK CO CBEPCTHUKAMU, TaK U CO
B3pOCIBIMU (KaK BHYTpH 00pa30BaTeIbHON OpraHu3alliy, TaK U 3a €€ NpeesiaMu),
moA0OUpaTh MapTHEPOB ISl ICJIOBOM KOMMYHUKAIIUU UCXOAS U3 COOOpaKeHU I
PE3YJIBTaTUBHOCTY B3aUMOJEHCTBHS, a HE JINYHBIX CUMITATH;

MIPU OCYIIECTBICHUH TPYNIOBON PabOThI OBITH KaK PYKOBOJIUTEIEM, TaK U
YJICHOM KOMaH/Ibl B pa3HBIX pOJIsiX (T€HEepaTop UAEH, KPUTUK, UCTIOTHUTEIb,
BBICTYNAIOIIN, SKCIIEPT U T.1.);

KOOPJAMHHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSIX PEATBHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BEPHYTO, JJOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUSA C
HCIIOIb30BAHUEM aJICKBATHBIX (YCTHBIX U MUCHMEHHBIX ) SI3BIKOBBIX CPEJ/ICTB;
pacro3HaBaTh KOH(IMKTOTCHHBIE CUTYAlMH U TPEI0TBpaIiaTh KOHQIMKTHI
710 UX aKTUBHOM (pa3bl, BEICTpauBaTh JEJIOBYIO M 00Pa30BaTEIIbHYIO
KOMMYHUKAIIUIO, U30erast IMYHOCTHBIX OI[EHOUHBIX CYXJECHUM.
[Inanupyembie NpeIMETHBIC PE3yIbTaThI

B pesynbrare o0ydyenus no [IporpamMmme yaeOHOTo (2J€KTUBHOTO) Kypca
«Hay4Hble OCHOBBI XUMHUWY» O0YYAIOIIUNCS HAYUYUTCS:

pacKpbIBaTh Ha MPUMEpaxX poJib XUMHUHU B (HOPMHUPOBAHUU COBPEMEHHOU

Hay4yHOW KapTUHBI MUPA U B PAKTUYECKOHN AEATEIbHOCTH YEJIOBEKa, B3AMMOCBS3b
MEK]ly XUMUEH U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

WJUTIOCTPUPOBATh HA IPUMEPAX CTAHOBJICHHUE U SBOJIIOLUIO OPTaHUYECKOU
XMMHH KaK HAyKH Ha Pa3JIMYHBIX HICTOPUUYECKUX ITAIaX €€ pa3BUTHS,
YCTaHABJIUBATh MPUUUHHO-CJIEACTBEHHBIE CBSI3U MEXKy CTPOCHUEM aTOMOB
XUMHUYECKUX AJIIEMEHTOB U IEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKHUX
AJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUM C MOJIOKEHUEM XUMHUYECKUX
AJIEMEHTOB B MEPUOJIMUECKON CUCTEME;

AHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEUIECTB, IPUMEHSIS

TMOJIOKEHUSI OCHOBHBIX XUMHUYECKUX TEOPUM: XUMUYECKOTO CTPOCHUS
opraHnueckux coequHeHut A.M. bytnepoBa, CTpO€HUSI aTOMa, XUMHUYECKOU
CBSI3H, SJICKTPOJIMTUYECKOW TMCCOLMALIMU KUCIOT U OCHOBAHUI; YCTaHABIIMBATh
MMPUYUHHO-CJIEACTBEHHBIE CBSI3M MEX/y CBOMCTBAMM BEILIECTBA U €r0 COCTABOM U
CTPOCHUEM,;

MPUMEHATH MTPABUJIA CUCTEMATUYECKON MEKTYHAPOAHON HOMEHKJIIATYPbI



KaK CpEJICTBA Pa3IUYCHUS U UACHTU(UKAIINHN BEIIECTB M0 UX COCTaBY U
CTPOEHUIO;

COCTABJISITh MOJICKYJIIPHBIE U CTPYKTYPHBIE POPMYIIbl HEOPTaHUYECKUX U
OpraHUYeCKUX BEUIECTB KaK HOCUTENEH HHPOpMAIIUU O CTPOCHUH BEIIECTBA, €T0
CBOMCTBAX U MPUHAIJIEHKHOCTH K ONPEIETICHHOMY KJIACCy COCTUHEHUM;
OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUsI XUMUYECKOU CBSI3HU:

KOBaJICHTHOH (TIOJIAPHOM, HETIOISPHOM ), HOHHOM, METAJIJTNYECKOM, BOJOPOTHON —
C LEJBIO ONPEAEIEHUS XUMUUECKOW AKTUBHOCTH BEILECTB;

XapakTepu30BaTh GU3NYECKUE CBOMCTBA HEOPTAHUUECKUX M OPTaHUYECKUX
BEIIECTB M YCTaHABJIUBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEUIECTB OT THIMA
KPHUCTAJUINYECKOU PELIETKH;

XapaKTEepPU30BaATh 3aKOHOMEPHOCTH B U3MEHEHNH XUMHUYECKUX CBOWCTB

MPOCTBIX BEMIECTB, BOAOPOAHBIX COCAMHEHUH, BBICIINX OKCUAOB U TUIPOKCHJIOB;
[IPUBOJIUTH IIPUMEPBI XUMUYECKUX PEAKIIUM, PACKPBIBAIOIINX XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA HEOPTAaHUYECKUX U OPTaHUYECKUX BELIECTB U3YUEHHBIX
KJIACCOB C IEJIbI0 UX UJICHTU(DUKAIIUU U OObsICHEHUST 00J1aCTH PUMEHEHUS,
ONPEAEIATh MEXAHU3M PEAKLUH B 3aBUCUMOCTH OT YCIIOBUH MPOBEICHUS
PEAKLMU U IPOTHO3UPOBATh BO3MOKHOCTD IPOTEKAHUS XUMUUECKUX PEAKIUN HA
OCHOBE THUIIA XUMUYECKOU CBA3U U AKTUBHOCTHU PEArCHTOB;

yCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHON CITIOCOOHOCTH OPTraHUYEeCKUX
COEMHEHNH OT XapaKTepa B3AMMHOTO BIUSHHS aTOMOB B MOJIEKYJIaX C LEJIBIO
MIPOTHO3UPOBAHUS TPOJYKTOB PEAKIIUU;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON pEaKIIMU U CMELIEHUS
XUMHUYECKOTO PABHOBECHSI OT PA3JIMUYHBIX (DAKTOPOB C LIEJIbIO ONPEACIICHHUS
ONTHUMAJIBHBIX YCJIOBUU MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

YCTaHABJIMBATh TEHETUYECKYIO CBSA3b MEKY KJIACCAMU HEOPTaHUYECKHUX U
OpraHUYEeCKUX BEIIECTB JIsi 000CHOBAHUS TPUHIIUITHATIHLHON BO3MOXXHOCTH
MOJYy4YE€HUs HEOPTAaHUYECKUX U OPTraHUYECKUX COCIMHEHNUM 3aIaHHOTO COCTaBa U
CTpPOCHU,

MoIOMpPaTh PEareHThl, YCIOBUS U ONPEACNISTh MPOTYKTHI PEaKITHiA,
MO3BOJISIONIUX PEaTU30BaTh JIA0OPATOPHBIE M MPOMBIIIJIEHHBIE CIIOCOOBI
MOJTYYECHUS BAXKHEUIIINX HEOPTAHUYECKUX U OPTaHUYECKUX BEILIECTB;
ONPEAENATh XapaKTep CPEABI B PE3YNIBTATE TUAPOIIN3a HEOPraHUUECKUX U
OPTaHUYECKHX BEIIECTB U MPUBOJIUTH TPUMEPHI THIPOJIN3A BEUIECTB B
MOBCEAHEBHOM JKM3HU YEJIOBEKA, OMOJOTHYECKIX OOMEHHBIX MpPOoLEccax U
MIPOMBIIIJIEHHOCTH;

MIPUBOJIUTH TPUMEPHI OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIINI B

MIPUPOJIE, TPOU3BOACTBEHHBIX MIPOLIECCAX U KUZHEAEITEIBHOCTA OPTAHU3MOB;
000CHOBBIBaTh MPAKTHUYECKOE UCIOJIb30BAHNE HEOPTAHUYECKUX U

OpraHUYECKUX BEIIECTB U UX PEAKITUI B IPOMBIIIJIEHHOCTH U OBITY;

BBINOJIHATh XUMUYECKUN SKCITIEPUMEHT I10 PACIIO3HABAHUIO U MOJYYEHUIO
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCam
COEIMHEHHI, B COOTBETCTBUU C MPABUJIAMH U TpUeMaMu O€301acHO# paboThI ¢
XUMHUYECKUMH BEILIECTBAMH U TaOOPATOPHBIM 000PYIOBAHUEM;

MIPOBOAUTH PACYETHI HA OCHOBE XUMHUYECKUX (POPMYI ¥ ypaBHEHUN



peakuuii: HaX0XKIEHUE MOJIEKYIIPHON (POPMYIIbI OPraHNYeCKOro BEUIECTBA M0 €T0
IJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIINX B €T0 COCTaB, UJIU IO
NPOAYKTaM CTOPaHHUsI; pacyeThl MACCOBOM J10JIM (MACChl) XUMUYECKOTO
COCIMHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
PEaKIIMK, €CIId OJTHO U3 BEUIECTB JJAHO B U30BITKE (MMEET MPUMECH ); PACUETHI
MacCOBOM UM 0OBEMHOM J10JIM BBIXO/IA MIPOYKTA PEAKIIUU OT TEOPETHUECKU
BO3MOXKHOT'O; PacueThl TEIIOBOTO 3(peKkTa peakinu; pacueTbl 00bEMHBIX
OTHOULIEHUH Ia30B PU XUMUYECKHUX PEaKUUAX; pacyeThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIIUH, €CJIM OJHO U3 BEIIECTB JIaHO B BUJIE
pacTBOpa ¢ ONPEACICHHON MaCCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA;
MCITI0JIB30BATh METO/Ibl HAYYHOI'O NTO3HAHUS: aHAJIU3, CUHTE3,

MOJIETMPOBAHNE XUMUYECKHUX MPOLIECCOB U SIBICHUIN — IPU PEIEHUU y4eOHO-
MCCJIEIOBATENbCKUX 3a/a4 1O U3YYEHHUIO CBOKCTB, CIIOCOOOB MOIYYEHUS U
pacrio3HaBaHUsI OPraHUYECKUX BEUIECTB;

BJIQ/ICTh MPaBUJIaMU O€30MIaCHOTO OOpAIEHUS C EKUMHU, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBOM XUMUU;

OCYIIECTBIISATh MTOMCK XUMUYECKOW MHPOPMAIIUU TIO Ha3BAHUSIM,
uaeHTUUKATOpaM, CTPYKTYPHBIM (DOpMyIiaM BEIlEeCTB;

KPUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATh XUMUYECKYIO HH(POPMAITHUIO,
COZIEpKAIlyIOCsl B COOOIIEHUSAX CPEACTB MAacCOBOM MH(POpMAINH, pecypcax
WNHuTepHeTa, HAydHO-TIOMYJISPHBIX CTAThAX C TOUKU 3PEHUSI €CTECTBEHHO-HAYYHON
KOPPEKTHOCTH B LIEJISIX BBISIBJICHUS OIIIMOOYHBIX CYKJICHUN U (hOPMUPOBaHUS
COOCTBECHHOM MMO3UIINH;

YCTaHABJIMBAaTh B3aUMOCBSI3H MEXKIY (paKTaMu U TeOpUen, MPUUUHON U
CJIEICTBUEM TIPU aHAIU3€ MPOOIEMHBIX CUTyalluii 1 000CHOBAaHUU TPUHUMAEMBIX
pEIICHUN Ha OCHOBE XMUMHUYECKNX 3HAHU;

MIPENICTABIIATD MMyTH PEIICHUS IMTOOATBHBIX MPOOJIEM, CTOSIIUX Mepe]
YeJI0BEUYECTBOM, U IEPCIIEKTUBHBIX HAMPABICHUN Pa3BUTUSI XUMUUYECKUX
TEXHOJIOTUH, B TOM YHUCJIE TEXHOJIOTMH COBPEMEHHBIX MATEPHUAJIOB C PA3JIMYHON
(YHKITMOHATBHOCTHIO, BO30OOHOBIISIEMBIX HICTOYHHUKOB CHIPbSI, IepepaboTKu U
YTHJIM3AIUY TTPOMBIIIIIEHHBIX U OBITOBBIX OTXOJIOB.

OOyuaroiuics TOIYYUT BOBMOKHOCTh HAYYUTHCS:

(bopMyITUpOBAaTh 11T UCCIICIOBAHNS, BEIIBUTATH U TTPOBEPSTH
HKCIIEPUMEHTATILHO TUIIOTE3bl O XMMUYECKHUX CBOMCTBAX BEILIECTB HA OCHOBE MX
COCTaBa U CTPOEHHUS, UX CLIOCOOHOCTH BCTYIATh B XUMUYECKHUE PEAKIINH, O
XapakTepe U NpOAYKTaxX pa3IuyHbIX XUMHUUYECKUX PEaKIuii;

CaMOCTOSTENIbHO TUIAHUPOBATh U MPOBOJIUTH XUMUYECKHUE SKCTIEPUMEHTHI C
coOroieHreM npaBuil 6€30macHoi paboThI C BEIIECTBAMU U JIA0OPaTOPHBIM
000pynoBaHUEM;

MHTEPIPETUPOBATh IAHHBIE O COCTABE U CTPOCHHUU BEIIECTB, OJTYYEHHBIE C
MOMOIIbIO COBPEMEHHBIX (PU3UKO-XUMHUECKUX METO/IOB;

ONKCHIBATh COCTOSIHUE JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXAHHYECKUX MPEACTABICHUI O CTPOCHUH aTOMa JJIsl OOBSICHEHUS
PE3YABTaTOB CIEKTPAIBLHOIO aHAIN3a BEUIECTB;

XapaKTEepU30BaTh POJIb A30TOCOAEPKAIIMX FEeTEPOLUKINIECKUX COETUHEHUI



Y HYKJIEMHOBBIX KHCJIOT KaK BaKHEHIINX OMONIOrMUECKH aKTUBHBIX BEIIECTB;
IPOTHO3UPOBATH BOBMOXKHOCTh MPOTEKAHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIX PEAKLIUM, JISKAIIUX B OCHOBE MPUPOHBIX U
IPOU3BOJICTBEHHBIX MPOIIECCOB.

COLEPXAHUE ITPOI'PAMMBI

10 KJIIACC

I. YrneBomopopbl. (38 yacon)

1.1: Breaenue. (8 yacoB)

1. Ctpoenus atoma yriaepojia B HOpMajabHOM U BO30YKJICHHOM COCTOSIHUSIX.
DJIEKTPOHHBIC U AIEKTPOHHO-Tpadudeckre GopMysIbl aTOMa yIIIepoa.

2. 'mbpuau3zanus opobuTaneit Ha mpuMepe aroma yriiepoaa. Bunbl rubpuanzanuu.
['eoMeTpusi MOJIEKYN paCCMOTPEHHBIX BellecTB. KpaTHOCTh yriiepon -
YIJIEPOAHBIX CBsi3eld. OcoObIe BUBI CBSI3U B OPraHUYECKHUX BEIIECTBAX: G —
CBSI3b U T — CBS3b.

3. HomeHnkiatypa OpraHM4ecKux COCIMHEHNUN: CUCTEMATUYECKasl, TPUBHAJIbHAS,
panoHanabHast. OOIIMe MPUHLIMIIBI IOCTPOCHUS Ha3BaHUN OpraHUYECKUX
BELIECTB, YIPAKHEHUS — COCTaBICHHUE (DOPMYJI 110 HA3BaHUSAM U HA0OOPOT.

4. Buasl n30MepUU OPTraHUYECKUX COCUHEHUIN: CTPYKTYpHAs U
IIPOCTPAHCTBEHHAS.

5. O01ue 3aKOHOMEPHOCTH NMPOTEKAHUS PEAKIUI C y4aCTUEM OPraHUYECKUX
BEILECTB. YCIOBHS NPOTEKAHUs, CIIOCOOBI pa3pylIeHUs CBA3EH, KIIacCU(PUKaLU
peaKkIMil Mo MEXaHU3MaM U TUIY PEAKIIMOHHBIX YaCTHII.

6. — 7. AnropuT™ pemieHus 3a1ad Ha BEIBOJ ()OPMYIT BEUIECTB IO MACCOBBIM
JIOJISIM AJIEMEHTOB.

8. toroBoe noBTopeHue TeMbl «BBenenne»

1.2: IlpenenwvHble yriieBogopoAbl. (7 4acoB)

9. Anxansl. [TapameTpbl XUMHUYECKOH CBSI3H, IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ1, TOHSATHE O KOH(OpMaIUAX, BUIbI KOHPopMaruii. CBs3b
IIPOCTPAHCTBEHHOIO CTPOEHUS M YCTOMYUBOCTH BEILIECTB.

10. BzaumHoOe BIUsiHHE aTOMOB B MOJIEKY/IaX aJlKaHOB. PernocenekTMBHOCTD
peaKIuu.

11. OcobeHHOCTH MPOTEKaHUsI XMMUYECKHUX PEaKIMH ¢ y4aCTHEM aJIKaHOB,
MEXaHU3M pPeaKkuu CBOOOJHO-PAIUKAIBHOTO 3aMEILIEHUSI.

12. Huxnoankanbl. OCOOEHHOCTH CTPOCHUS U CBOMCTB IIUKJIOAJIKAHOB: PEAKIIUU
3aMEIleHUs U IPUCOETUHEHHUS.

13. — 14. Pemenue 3a1a4 Ha HAXOXKACHUS MOJIEKYJISIPHBIX (HOPMYIT
OpraHUYeCKUX BEUIECTB M0 MPOAYKTaM CTOpPaHUS.

15. UtoroBoe noBropenue teMbl «IIpenenbHbie yrieBoaopoabhy

1.3: Henpenenbuble yreBonopoasl. (13 yacos)

16. IIpupona 1BOMHOM CBSI3M B alIKeHAX W ankaaueHax. OOpa3oBaHue U
rapameTpbl ABOMHOW CBA3U. Buabl uzomepun.

17. MexaHu3Mm peakuuu 3MeKTPOPUILHOTO MPUCOESAUHEHUS, TPABHUIIO
MapxoBuukoBa. Jpdext Xapaiua (mepokcuanbiii 3hdexr).

18. Peakiuu 3amernieHus B ankaHax. MexaHU3M peakiiu CBOOOAHO-PaIuKaIbHOTO
MIPUCOEIMHEHNS Ha IPUMEPE PEAKIUU OJTUMEPU3ALIUN.



19. — 20. OKkUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKLIUU C YIACTHEM aJIKEHOB.
21. Peakiuu npucoeqMHEHUs TAIOT€HOB U TAJIOT€HAIKAHOB K

CornpsiKeHHBIM alIKaJJe€HaM, 3aBUCUMOCTh MPOAYKTOB PEaKIUi OT YCIOBHM HX
nporekanus. Peakiuu npucoemHeHrs Ha IpuMepe U30JIMPOBAHHBIX U
KyMYJIMPOBAaHHBIX aJIKaJUEHOB.

22. Anxunsl. [Ipupona Tpoiino# cBsa3u. OOpazoBaHue U TapaMeTpbl TPOMHON
cBsi3u. Buasl uzomepun.

23. Peakuuy NpuCOCINHEHUS U 3AMELICHHS B AJIKWHAX.

24. —25. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH C YUACTUEM AJIKHHOB.
26. — 27. Pemenue 3a1aq Ha HAXOXKICHUS MOJICKYJISIPHBIX (hOPMYJT
YIJIEBOIOPOIOB TI0 0011IeH (hopMyIie BelIecTna.

28. UroroBoe noBropeHue teMsl «HenpenensHple yriieBogopoabhy

1.4: Apomatuyeckue yriieBoopossl. (10 yacos)

29. Ilpupona apoMaTHUECKOH CBsI3H, €€ BIUSHUE HA PEAKIMOHHYIO CIOCOOHOCTD
BelecTs. M3o0Mepusi 1 HOMEHKIaTypa apeHoB.

30. MexaHu3M peakuuu 3eKTPOPUIBLHOTO 3aMEeIEHUs Ha IpUMepe OEH30I1a U €ro
rOMOJIOTOB.

31. OpueHTaHTbl IEPBOTO U BTOPOro poaa B 6€H30JbHOM KoJiblie. CortacoBaHHas
Y HECOITIaCOBAHHAs! OPUEHTALU.

32. — 33. OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, IPOTEKAIOLIUE C YUACTUEM
rOMOJIOTOB O€H30J1a.

34. O61mue crnocoObl MPOMBIIUIEHHBIX U Ja00PaTOPHBIX CIOCOOOB MOTYUEHHUS
YIJIEBOJOPO/IOB.

35. JIaboparopHas padbora. KauecTBeHHbIE peaKI[Mu Ha YIJIEBOJIOPObI.

36. — 37. 'eneTndeckas CBsI3b yIIE€BOIOPOIOB.

38. UroroBoe 3anstue 1o 1 pazaeny «YrieBogopoab»

II. Kucnopoacoaepxaniue opraHiueCKue BeIecTBa. A30TcoaepKaniue
OpraHUYeCKHE BEILECTBA.

2.1: Couptsl. (6 yacoB)

39. Kucnoponcoaep:xaiine opraHndeckue Bemectsa. OyHKIMOHAIBHBIE TPYTIIIbI
(rumpocorpymma, kKapOoHuIbHAas1, KapOoKcuiibHast ). B3auMHoe BiusiHUE aTOMOB
B MOJIEKYJIAX OPraHUYECKHUX BELIECTB, COACPKAIIMX KHCIOPO/.

40. PacripenesieHre EKTPOHHOMN TNIOTHOCTH B MOJIEKYJIaX CIIMPTOB Pa3HbIX
TOMOJIOTMYECKUX PSAJIOB: MPEEIbHbIX, HEMPeIeIbHbIX, apoMaTHueckux. Oommas
XapaKTepUCTHKA XUMUYECKUX CBOMCTB CIIUPTOB. Peakiuu 3amenenus,
MPOTEKAIONINE B YIVIEBOJAOPOIHOM paJHKaje CIHPTOB.

41. OcoOEHHOCTH CTPOCHUS M CBOMCTB MHOTOATOMHBIX CIUPTOB. DEHOMBI,
CTpPO€HHE, CBOMCTBA, OPUEHTALIMS B OEH30IbHOM KOJIbLIE.

42. IIpoMbIIIIEHHBIE U JIA0OPATOPHBIE CIIOCOOBI MOTYYEHUsI CIUPTOB U (heHona.
MexaHu3M peakiy HyKiIeo()UIbHOTO 3aMeLEHHS Ha IpUMepe OTyYeHUS
CIIMPTOB U3 rajOreHaJIKaHOB.

43. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU C YYaCTHUEM CIIUPTOB.

44. UtoroBoe 3ansTuE N0 TeMe «CupThI»

2.2: KapbonunbHbie coenuaenus. (3 daca)

45. Tomonoruueckue psabl kapOoHmnos. Knaccudukanus. Mzomepus u



HOMEHKJIaTypa. DJIEKTPOHHOE CTPOEHUE, B3aUMHOE BIUSIHUE B MOJICKYJaX.

46. XUMUYECKHE CBOMCTBA aJIbJICTU/IOB U KETOHOB. MEeXaHU3M peaKiuii
HYKJI€O(HIBHOTO IPUCOCTUHEHHUS HA TPUMEPE AJIbJIETHAOB U KETOHOB.

477. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C YYACTUEM aJIbIAETUIOB U
KETOHOB.

2.3: KapbokcunbHble coenuHeHus. (9 yacoB)

48. Cocra, kinaccuduKaiys, U30MepUsi 1 HOMEHKJIaTypa KapOOHOBBIX KUCJIOT.
DJEKTPOHHOE CTPOECHHE, B3aUMHOE BIUSHUE B MOJIEKYAX.

49. Ocobbie CBOMCTBA HEKOTOPHIX KapOOHOBBIX KUCIIOT: MyPaBbHHOM,
MaJbMUTHUHOBOM, cTeaprHOBOI. MbLa. OTHOLIEHUE MBI K KECTKOM BOJE.

50. HenpenenbHbIE, TBYyXOCHOBHBIC U apOMaTHYECKUE KUCIOThI. OCOOCHHOCTH UX
cBoiCTB. CriocoObI MOTyYEHHUsI IByXOCHOBHBIX KHCIIOT.

51. B3auMoOCBsA3b KUCIOPOJICOAEPKAIINX OPTaHUUECKUX BEIIECTB.

52. B3auMOCB$3b KHCIOPOJCOAEPKAIINX OPTAHUYECKUX BEIIECTB U
YIJIEBOJIOPOJOB PA3JIMYHBIX TOMOJIOTHYECKHUX PSIOB.

53. — 54. Pemienue 3a/1a4 Ha HaXOXJIEHUE MOJICKYIISIPHOU (DOPMYITbI
OpPraHUYECKOTO BEIIECTBA, COAEPKAIIETO KUCIOPO.

55. JIaboparopHas pabota. KauecTBeHHBIE peaKIMi Ha KUCIOPOICOEpKAIIINE
OpraHUYECKHE BEIIECTBA.

56. UtoroBoe 3anstue no teMaM: «KapOoHUIIbHBIE U KapOOKCUIIbHBIC
COCTMHEHUSD)

2.4: Amumnsl. (3 yaca)

57. Amunbl. OCHOBHOCTh aMHHOB, 00YCIIOBJI€HHAs1 0COOBIM CTPOECHHUEM
AMUHOTPYTIIIHI.

58.AnrsinH. OCHOBHBIE CBOMCTBA AHWJIMHA B CPABHEHUU C aMUHAMHU U AMMHAKOM.
OpuenTanust B 0€H30JbHOM KOJIble. MeXaHu3M peakii 3WHUHA.

59. Pemienue 3a1a4 Ha HAXOXKJACHUE MOJIEKYISIPHOM (DOPMYITBI OpraHUYEeCKOTO
BEILECTBA, COJIEPIKAILETO a30T.

III. BemecTBa XMBBIX KJIETOK. (6 4acoB)

60. XKXupsl. OcoOeHHOCTH CTPOCHHMSI, COCTAB U Kiaccudukanus >kupoB. CBoicTBa
MPEAEIbHBIX U HETIPEIETbHBIX )KHPOB.

61. Monocaxapunel. Kimaccudukanusi, coctaB, u3oMepusi, TayToMepus,
onTtuyeckas nzoMmepus. CBOMCTBa MOHOCAXapHJIOB HA OCHOBAaHUU UX COCTaBa U
CTPOCHHSI.

62. Onurocaxapusl, noaucaxapuasl. CTpoeHue, HaX0XKICHUE B IPUPO/IE.
XUMHUYECKUE CBOMCTBA: OKUCIIEHUE, KUCIIOTHBIN TUIPOJIU3.

63. AMUHOKHUCIIOTHI —aM(OTEPHBIC OPTaHUYECKUE COeMHEHUs. B3anmHoe
BIIUSHUE JBYX (DYHKIIMOHAIBHBIX TPYIII IPYT HA Jpyra.

64. benku — npupoaHbIe MOTUMEPHI. [ UAPOIN3, JeHaTypalus, IIBETHbIC PEaKIun
Ha OCJKH.

65. Jlaboparopnas padora. KauecTBeHHBIC peakIiMy Ha aMHUHBI, KpaxMall i OCJIKH.
I'V. BeicokoMOneKyIsIpHbIE OPTaHUYECKUE BEIIECTBA, BOJIOKHA. (5 4acoB)

66. [Tomumepsi, 0COOCHHOCTH CTPOCHUS, PU3HUECKUX CBOWUCTB, CIIOCOOBI
MOJTYYEHUSI OJIMMEPOB: MOJUMEpPHU3aIs, TOJTUKOHICHCAIUS.

67. CrepeoperynsipHbie HoJuMepbl. TepMONIacCTUYHBIE U TEPMOPEAKTUBHBIC



nonumepsl. [mactmaccsr.

68. BonokHa, kiaccudukaliys, mporu3BOJICTBO BOJIOKHA KallpOH U JJaBCaH PeaKIIUeH
IIOJINKOHICHCAIIUH.

69. Utorosoe 3anstue no pazaenam Il u IV

70. O6o61maroIiee MOBTOPEHHE.

11 KIIACC
V. Xumuueckuid 31emeHT (11 yacoB)

71-72. ®opmbl CyIIECTBOBAHUS XUMUUECKUX AIEeMEHTOB. OCHOBHBIC MOHATHS U
3aKOHBI XUMUH.

73-74. Ctpoenune aroma. [lepuoandeckmii 3akoH. [lepuogndeckas cucrema
AIIEMEHTOB U CTPYKTYpa JIECKTPOHHON 000JIOYKH aTOMOB.

75-76. Xumuyeckue GopMysbl U pacueThbl O HUM. 3a/1a4l Ha HAXOXKICHHE
XUMUYECKOU POpMYIIbl BEIIECTBRA.

77. KonmuuecTBo BemecTBa. Uncino ABoraapo. MosnspHselii 00beM razos. ['a3oBbie
3aKOHBI.

78. AITOPUTMBI PELICHUSI PACUETHBIX 3a/1a4.

79. ANTOPUTMBI PENIEHUS SKCHEPUMEHTAIBHBIX 33/1a4 PHU U3yYCHUU
HEOPraHMYE€CKUX U OPTAaHUYECKUX COCTUHEHUM.

80.MToroBoe 3aHsATHE 1O TEMEKXUMHUYECKUI DIIEMEHTY.

VI.BemecTBo (9 4acoB)

81. DIEeKTPOOTPUIATENBHOCTh XUMUYECKUX JIEMEHTOB.

82. MonHas cBs3b. Katnons! n annonsl. Knaccudukanus HOHOB 1O COCTaBy
(TIpoCTBIE U CIIOXKHBIE), IIBETa MOHOB. MloHHBIE KpucTammuyeckue pemeTku. CBoicTBa
BEIIECTB C MOHHOW KPUCTAJUIMYECKOU PELIETKOM.

83-84. Knaccudukanus KOBAJICHTHON XMMHUYECKOM CBS3U: 110 MEXaHU3MY
oOpa3oBanus (0OMEHHBIN U JIOHOPHO-AKIIENTOPHBIN ), TIO AIEKTPOOTPUIIATETLHOCTH
(monstpHas M HEMOJSIPHAs), IO CIIOCO0Y MEePEKPHIBAHUS IEKTPOHHBIX opOuTaset (¢ u
T), IO KpaTHOCTU (OMHApHas, IBOWHAs, TPOWHAs U noxyTopHas). [lonspHOCTE CBs3H
Y MOJIIPHOCTH MOJIEKYJIBL.

85. MexMoleKkyIsipHas U BHyTPUMOJICKYJISIpHAsl BOAOPOIHAS CBsA3b. MexaHu3m
00pa3oBaHUs U 3HAYCHHUE BOJIOPOHOM CBS3M ISl OpraHU3aIuU CTPYKTYP
OMOTIOIUMEPOB.

86. Ennnas npupona xumuueckux cBsa3ei. MoHHas CBSA3b Kak MPEeNIbHBIN Cydai
KOBAJICHTHOM MOJISIPHOM CBA3HU; MIEPEXOJ OJHOTO BUA CBSA3U B APYTOM; pa3HbIE BUIbI
CBSI3HM B OJIHOM BelEeCTBE. MEXMONEKYJISIPHBIE B3aUMOJICUCTBHS.

87. MeTtannuueckast CBA3b.

88. BelllecTBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHus. Tum
KPUCTAJUTNYECKON

peleTku. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS.

89. UtoroBoe 3anstue mno reMe«BemiecTBoy.

VII. Knaccupukanusa XuMruyecKux peakuuii (15 yacos)

90. PacueTsl 00BEMHBIX OTHOIICHHI ra30B MPU XUMUYECKUX PEAKIHIX



91-92.OnexTponuTUdecKas AUCCOIUAIUS HEOPTAaHMUECKIX U OPraHMYECKUX KHUCIIOT,
ieioueii, coneii. Peakiium noHHoro ooMeHa.

93. Pacuertsl, CBA3aHHBIE C KOJINYECTBEHHBIM COCTABOM PACTBOPOB.

94-95. CxopocTh XUMUUYECKOHN peakiuu. [ToHSATHS «OHTABIUS, «IHTPOIHUSY,
«aHeprus ['mo6ca». ObparumMbie 1 HEOOPATUMBIE XUMHUYECKUE PEaKIUU. XUMUYECKOE
PABHOBECHE U YCIOBUS €TI0 CMEICHUSI.

96. Pemrenne 3a1a4 no teMe: «CKOpOCTh XUMUYECKON pEaKIIMI)

97. Termossie 3(pPekTh XUMHUUECKUX peakiuii, 3akoH [ecca. PacyeTsl mmo
TEPMOXUMHUYECKUM YPABHEHUSIM

98-99. OxucnuTeIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH. METO AIEKTPOHHOTO U
AJIEKTPOHHO-UOHHOTO Oananca. Binsuue cpeasl Ha nporekanue OBP.

100. Koppo3zust MmeTamioB U ciocoObl 3alUThI OT HEeE.

101-102. I'maponu3 opraHUYECKUX U HEOPTAaHUYECKUX coeAnHEeHn. OOpaTUMBbIit
TUJIPOJIN3, HEOOPAaTUMBIN THIPOIN3 U OOMEHHBIN ruaponus. Bogopoauslit
[I0KAa3aTeJb.

103. DnekTponu3 paciyiaBoB U paCTBOPOB BEILIECTB.

104. Utorosoe 3anstue 1no teme«Knaccupukamms XUuMHUIECKUX PEaAKITUN.

VIII. KomiuieKcHbIE COeIMHEHUS U KPUCTAJJIOrUApaThI (3 yaca)

105. Koopaunaunonnas teopust A. BepHepa. KoMIuiekcHbIE COETMHEHNS.
Knaccudukanus, HomeHKIaTypa. XuMHueckue cBoiicTa. [lomyuenue u mpumeHeHue
106. Kpucramutornaparel. XuMudeCcKne cBOMCTBA. [loyuenne n npuMmeHeHune.
107. Pemienue 3amaq no teme: «Kpucramioruapare».

IX. Knaccudukanus BemecTB u ux cBoiicTea (12 yacon)

108-111. XapakrepucTrka MeTauioB maBHbIX moarpym [—III rpyrmm.
XapakTepucTHUKa METaJIOB — MEH, XPOMa, JKeJe3a.

112-114. XapakTepucTrKa HEMETaUI0B MaBHBIX moarpyri [V-VII rpymm.
115.XuMuueckre cBOCTBA HEOPTraHMYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB.
B3anMoCBsI3b HEOPraHUYECKHUX BEILECTB.

116. IlpakTruueckas padora Ne 1 XuMudeckue CBOMCTBAa OKCHIOB, OCHOBAaHHM,
KHUCJIOT U COJIEH.

117. T'eneTndeckast CBSI3b MEXKIY KJIaCCaMH HEOPraHMYECKUX COCIUHEHHUI.

118. Utorosoe 3austue mo teme«Kmaccudukanys BemecTB U KX CBONCTBAY.
Pemenue 3anad o reme: «Heoprannueckue BEIECTBaY.

X. Ciu1aBbl M HHTEPMETAJJINABI (2 yac)

119.CninaBsl 1 HHTEpPMETAJUINAIBI.

120. Pemenue 3a1a4 Ha BRIYKMCIICHUE MAaCCOBOM JIOJIM METaJljla B CIIJIaBE, BHIBEJICHHUE
hopmysT HTHTEPMETAIITUIOB.

XI. MHoroo0pa3ue opranu4ecKux BeuiecTs (8 yacos)

121-122. OcHOBHBIE MOJOKEHUS 1 HANPABICHUS PA3BUTHSI TEOPUH XUMUYECKOTO
CTpoeHus oprannyeckux Bemects A.M. Bytieposa. OcoOeHHOCTH XUMHUECKOTO U
AIIEKTPOHHOTO CTPOEHUS AJIKAHOB, AJIKEHOB, aJIKMHOB, X CBOMCTBA.

123. ApomaTrdeckue yriaeBOgOPOIbl.

124.9nekTpoHHOE CTpOCHHE (PYHKIIMOHATBHBIX TPYIII KUCIOPOAOCOAEPIKALIUX
OPTaHUYECKUX COCTMHEHUM.

125.XumMuyeckne cBOKMCTBA KUCIOPOACOAEPKAIUX OPTAHUYECKUX COEUHEHU.



Cnoxnbie 3¢upsl. XKupol. Mpuia.

126. YriieBongsl.

127. AMyunabl. AMUHOKUCIIOTHL. benku.

128. Utorosoe 3anstue 1no teme «MHOrooopasmue OpraHMuecKux BEIIeCTBY.

XII. ITo3Hanue ¥ NPUMEHEHNE BEIIECTB U XUMHU4YeCcKuX peakuuid (10 yacos)
129.11paBuna paboThl B JlabopaTtopuu. MeToabl ucciaenoBanus 00ObEKTOB.

130. KauecTBeHHbBIE peakliMi HA HEOPTaHUYECKUE U OPTaHUUECKUE BEIIECTRA.
131-132. [IpakTuueckas pabota Ne 2 KagecTBeHHBIEC PEaKIIMN OPTaHUIECKUX U
HEOPraHUYECKUX COCTUHECHUM.

133. O6mue HaydHbIe TPUHITUTIEI XUMUYECKOTO TIPOU3BOICTRA.

134. PacueTbl Macchl BelecTBa WM 00beMa ra30B M0 U3BECTHOMY KOJMYECTBY
BEILECTBA U3 YYACTBYIOIIUX B PEAKIUH.

135. Pacuetsl maccsl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH
OJTHO M3 BEIIECTB JJaHO B U30BITKE (MMEET MPUMECH ).

136. Pacuetsl macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CJIU OTHO
13 BEUIECTB JIaHO B BUJIE PACTBOPA C OMPEAEICHHON MacCOBOM JIOJIEW pacTBOPEHHOTO
BEIIECTBA.

137. 3apaun Ha onpenesieHne BbIXO/1a MPOIYKTA PEAKIIUH.

138.3agaun Ha onpenesieHNe KOJUYECTBEHHOTO COCTAaBa CMECH.

139-140. 3amura MpOEKTHBIX PabOT.

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne Tematnueckoe nnanupoBanue Konnuectsa @opma

I1/T1 4aCOB KOHTPOJISI

I. YrneBomoponst (38 yacoB)

1. Beenenue 8 yacoB TectupoBanue

2. IlpenenbHble yIIEBOAOPOIbI 7 4aCOB 3aueT

3. Henpenenbubie yreBoaopobl 13 yacoB [IpoekrHas
pabora

4. Apomaruueckue yrineonopossl 10 yacos Jlaboparoprast
pabora

II. Kucnopoacoaepxaniue opraHiueCKUe BeecTBa. A30TcoaepKaniue
opranuveckue Beulectna (21 yac)

5. Cnuptsl 6 yacoB IIpoekTHas

paborta

6. KapboununbHbie coequuenus 3 yaca TectupoBaHue

7. KapboxcunbHble coerHenus 9 yacon JlaboparopHast
paborta

8. AMuHbI 3 yaca TectupoBaHue

III. BemecTBa XUBBIX KJIETOK (6 4acoB)

9. BemecTBa >kHMBBIX KJIETOK 6 yacoB JlabopaTopHas
pabora

I'V. BeicOkOMONEKYIIApHBIE OPTaHUYECKHUE BELIECTBA, BOJOKHA.
(5 gacoB)



10. BBICOKOMOJIEKYISIpPHBIE OPTaHUYECKUE

BEIIECTBA, BOJIOKHA

S gacoB [IpoekTHas

paborta

V. Xumunueckuii anemenT (11 yacon)

11. Xumuueckuii anement 11 gacoB TectupoBaHnue,

IPOEKTHAas

pabora

VI.BemectBo (9 yacoB)

12. BemectBo 9 yacoB 3ayet

VII. Xumnueckas peakuus (15 gacoB)

13. Xumuyeckas peakuus 15 yacoB 3auer

VIII. KoMmmiekCHbIE COETMHEHUS U KpUCTAILIOrUaparhl (3 daca)

14. KommiekcHble COEAUHEHUS U

KPUCTAJJIOTUPATHI

3 gaca Pemenue

3aj1a4

IX. Knaccudukarus BemecTB U ux cBorictpa (12 gacon)

15. Knaccuduxarus BeniecTB 1 ux cBoiicta 12 yacoB [Ipaktuyeckas
pabora,

3a4eT

X. CrnaBbl M MHTEpMETAILTUIBI (2 yaca)

16. CninaBel 1 uaTEpMETaIIMABI 2 yaca [IpoexkTHas

pabota

XI. MHOroo6pa3ue opraHu4ecKux BelecTB (8 4acoB)

17. MHoroo6pa3ue opraHm4eckux BemniecTs 8 yacoB TecTupoBaHue

XII. ITo3HaHue 1 MpUMEHEHHUE BEIIECTB U XUMHUUEeCKuX peakiuid (10 yacoB)
18. [To3HaHME ¥ IPUMEHEHNUE BEIIECTB U

XAMHUYECKUX PEAKIINHI

10 gacos IlpakTuueckas padora, 3au€t IIpoekTHas pabora

CIIUCOK JIMTEPATYPBI

OcHoBHas nuTeparypa:

1. I'a6puensn O. C., JIsicopa I'. I Xumust. 11 k. [IpodunbHbIil ypoBeHB:
Meronuueckoe noco-oue. — M.: JIpoda.

2. T'abpuensn O. C., OctpoymoB . I'. HactonbHas kaura yaurtens. Xumus. 10
k1. — M.: JIpoda, 2015.

3. T'abpuensn O. C., JIsicoBa I. I, BBenenckas A. I. HactonpHas kHura
yuutens. Xumus. 11 ki.: B 2 4. — M.: lpoda, 2014.

4. T'abpuensn O. C., OctpoymoB . I'. Oprannueckast Xumus B TeCTax, 3ajadax,
ynpaxkuaenusix. 10 k1. — M.: llpoda, 2015.

5. T'abpuensa O. C., Octpoymon U. I. O0mias xumus B TecTax, 3ajadax,
ynpaxknaenusix. 11 k1. — M.: JIpoda, 2003—2005.

6. Xumus. 10 xin.: KoutponeHsie 1 mpoBepouHbie padoThl K yueOHuky O. C.
[Nabpuensna «Xumus. 10»/0. C. I'abpuens, I1. H. bepeskun, A. A. Yiiakoa
u ap. — M.: Jlpoda, 2014.



7. Xumus. 11 k 1.: KontponbHbie 1 npoBepounbie padoTsl k yueOHuky O. C.
["aGpuensna, I. I. JIsicoBoit «Xumus. 11»/ I'abpuensnO. C., bepeskunll. H.,
VYmaxkosa A. A. u ap. — M.: Jlpoda, 2014.

8. BonoBuk B.B., Kpyreukas E.J[. Oprannyeckasi Xumus: BOIIPOCHI,
yhnpakHeHus, 3a1a4u, TecThl. [locobue ans crapmekiaaccHukos.- CII6:
CMMUO IlIpecc, 2012

9. Paneuxuit A.M., KypssinoBa T.H. Jlunaktuueckuii MaTepral o XuMuu. —
M.: IIpocBemenue, 1997.

10. Hopoubkuu B.H., bepexnas A.I. EI'D 2016: TeMatuueckue U TUITUYHBIE
TECTHI.

11. rpemmiep 1., Xoxno A.W. MeToauka pacueTHbIX 3aj1a4 1o xumuu §-11
kinaccoB. — M.: IIpoceemenue, 2001.

12. Kapuosa A.A., JleBkun A.H. Oprannueckas xumus. — Asainos, 2005.

13. HoBommHcknit 1.W1., HoBommHckass H.C. Tunsl xuMude cKux 3a1a4d v
criocoObI ux pemtenus 8-11 kmaccsl, M.:OHUKC Mup u o6pazoBanue 2016
14. EropoB A.C. u ap. [Tocobue-peneTutop Jyisi MOCTYNAIONIUX B BY3bl//
yeTBepToe uznanue — Poctos H//1: u3n-po «denuxcy, 2016.

15. T'abpuensan O. C., Batnuna JI. I1. Xumudeckuii sxkcriepuMeHT B mikoie. 10 KiI.
— M.: poda, 2013.

16. I'abpuensan O. C., OctpoymoB . . «XuMuyeckuii skciepuMeHT B mkose. 11
kiacey - M.: [lpoda, 2013.

JlononHuTENbHAS TUTEPATYPA:

1. Oprannueckas XuMHs B TeCTax, 3a7adax, ynpaxxHeHusx. 10 kimacc: yueOHoe
nocob6ue 1 o01eoopazoBarenbHbiX yupexaeHuit / O.C. I'abpuensn, N.T.
Octpoymos, E.E. OctpoymoBa. — 3-¢ u3s., crepeoturt. — M.: llpoda, 2015. —
399.

2. T'abpuensa O.C., Ocrpoymon WN.I"., CnagkoB C.A. «Xumus ['oroBuUMCS K
EI'O», M: dpoda,2011r.

3. EI'3 2016. Xumus. Tunossie TectoBbie 3ananus / FO.H. Mensenes. — M.
H3narenscTBO «OK3aMeny, 2016. — 111,

4. Otmuunuk EI'D. Xumus. Pemienue cnoxnbix 3a1a4. [lon penaknueit A A.
Kasepunoii / ®UIN. — M.: Unarennext-Lientp, 2016. — 200c.

5. Enunslii rocynapctBeHHblIi 3x3ameH 2016. XumMus. YHUBepcalbHbIE
Marepuaisl s noarotroBku ydamuxces / GUIN. — M.: Uurennext-LlenTp,
2016. — 272c.

6. Xomuenko W.I'. Pemenue 3amad nmo xumuu. — M.: OOO «M3parensctBo HoBast
Boanay, 2015. — 256¢.

7. Xomuenko I.I1. Xumus njis noctynarmmux B By3sl: Yuebd.mocodue. — M.
Briciiik., 2008. — 367 c., u.

DJeKTpOHHBIE 00pa30BaTEIBHBIC PECYPCHI

1. «Enunas xomexrus [{udpossix O6pazoBarensHbix Pecypcos» (Habop
1udpoBeIxX pecypcoB k yaueOHukam O.C. 'abpuensna)
(http://schoolcollection.edu.ru/).

2. http://nim.1september.ru/index.php — sxypHan «XuMus».

3. http://him.1september.ru/urok/- Marepuans! k ypoky. Bee paboTsl, Ha



OCHOBE KOTOPBIX CO3/aH CalT, ObUIM OMyOJIMKOBAHBI B )KypHAJIE « XUMHUSD).
ABTOpamu caiita npojenana 60blias padboTa 1Mo CUCTEMaTU3UPOBAHUIO
ra3eTHbIX CTaTel C Y4CTOM HIKOJIBHOM Y4EeOHOU MpOrpaMMBbl 10 MPEIMETY
"Xumus".

4. www.edios.ru — Ditoc — IIEHTp TUCTAHIIMOHHOTO 00pa30BaHUH

5. www.km.ru/education - yueOHbIe MaTepHalibl U CI0BapH Ha caiite « Kupun
u Medoauii»

6. http://djvu-inf.narod.ru/ - anexTponnas 6ubIMOTEKA

7. ¥Ypoku xumun KUPMJIJTA 1 ME®O/IUA, 10-11 knaccsl, BuptyansHas
mikonna Kupunna u Medoaus, OOO «Kupusn u Medoauit», 2005

8. «IlIkoapHBIN XUMHUYECKHUI SKCIEpUMEHT. OpraHudeckas XuMus», 4acthb 1-5,
COOpHHK AEMOHCTPALIMOHHBIX OMBITOB JJI CPEAHEN 0011e00pa3zoBaTeIbHON
mkoiibl, OO0 «Tenexomnanus CI'Y TB», CoBpeMeHHass ryMaHUTapHas
akagemus, 2005

9. ObpazoBarenpHas koyutekius 1C, Oprannueckas xumus 10-11 kimaccsl,
Jlaboparopus cuctem mynsTuMenua, Mapl' TV, 2000, 2003

10.ABTopckuit mpoaykt mpesentamnuu MicrosoftPoverPoint

BO3MO’KHBIE TEMBI IS ITPOEKTOB.

. OGBUHAIOTCS IPUPOJIHBIE UICTOYHHUKH YIIIEBOAOPOIOB.
. YreBogopoas! B ipupone. Hedtb u npupoansiii ras.
. ApoMaTu3aTopbl Ha OCHOBE CJIOXKHBIX 3(UPOB.

. ApoMaruyeckue Macia — OECLEHHBIN Jap NpUPOIbI.
. ACtiMpyH — JIpyT WK Bpar?

. beH3anupeH - XMMUKO-3KOJIOrHuecKasi mpodiieMa COBPEMEHHOCTH.
. B Mupe nonumepos.

. ['mroramar Hatpust — npuurHa NUILLIEBOM HAPKOMAHUMU.
. JKupsl: Bpen u nomns3a.

10.M13 *u13HU NOJMATUIIEHOBOIO MAKETA.

11.13 gero cocrout oaexaa. Bonokxa.

12.Mup nnactmacc.

13.MblbHas HCTOPHUSI.

14.Caxap u caxapo3aMEHUTENH: 32 U MPOTHUB.

15.Y1o Takoe HeTh U Kak OHA MOSBHIIACh Ha 3emiie?
16.YT0 Takoe caxap u OTKyjaa OH OepeTcs.

17.11lenk HaTypajbHBIA U UCKYCCTBEHHBIN.

18.B Mupe opraHn4eCKUX KUCIOT.

19.A30T B nuiie, BOAE U OpraHU3ME YETOBEKA.
20.Antomunnii — Metaimn XX Beka.

21.buorennas kinaccudukaIms XMMHIECKUX JIEMEHTOB.
22.B Mupe KOppOo3uH METAILIOB.

23.B yIuBHUTEIEHOM MUPE KPUCTAILJIOB.

24 .BnausiHre METAaJIOB Ha )KEHCKUM OpraHu3M.

25.Boga — BeniecTBo NpUBBIYHOE U HEOOBIUHOE.
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26.BpIpaniuBanye KpUCTAIIOB MPU PA3IMUHBIX BHEIIHUX YCIOBUSX.
27.I'panu apkoi Harypsl. .M. MeHnenees.

28.Kene3o u okpyxaromias cpeaa.

29.MccnenoBanue ypoBHs KOPPO3UHU MAMSATHUKOB TOPOJA.

30.Jox B IPOyKTaX MUTAHKS U €ro BIMSHHE HA OPraHNU3M YelIoBeKa.
31.MenneneeB u Hobenepckas npemusi.

32.MuKpO3JIeMEHTBI: 3710 Wiu 01aro?

33.Ilepunognueckas cucrema /.M. Menneneesa kak 0CHOBA HAyYHOTO
MUPOBO33PEHUS.

34.Copa: 3HaKkOMasi 1 HE3HAKOMas.

35.OneMeHT HOMEp OJIVH.

OCHOBHBIE KPUTEPUU OUEHUBAHUSA JEATEJIBHOCTHU
OBYUYAIOLINXCA

Ornenka y4eOHBIX IOCTUKEHUIN 00y4aromuXcsi MPOU3BOAUTCS C YUETOM

LeJel MpeaBapuTEIbHOIO, TEKYIIEr0, ITATHOTO U UTOTOBOTO MEAArOrn4eCcKoro
koHTpoutst o [Iporpamme yueGHOTO (971€KTUBHOTO) Kypca «Hay4uHbie 0CHOBBI
XUMUN.

Ouenka TpeGoBanus

3a4TEeHO S (OTJIMYHO)

3HaHus, TOHUMAaHMs, NTyOUHBI YCBOGHUS 00yYarolMcs BCEro oobema
MPOrpaMMHOr0 Marepuana. YMEHHUs BBIJIEISATh IIABHBIE MOJOXKEHUS B

M3y4EHHOM MaTepualie, Ha OCHOBaHHH (PAKTOB U MPUMEPOB 0000111ATh, AeNIaTh
BBIBOJIbI, YCTAHABIIMBATh MEXIIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSA3H, TBOPUECKU
IIPUMEHSET NIOJyYECHHbIE 3HAaHNUS B HE3HAKOMOW CUTYaIIUH.

OTtcyTcTBUE OIIMOOK U HEOUETOB MPU BOCHPOU3BEICHUH N3YYEHHOTO MaTepHaa,
IIPH YCTHBIX OTBETaX YCTPAHEHUE OTIAEIbHBIX HETOYHOCTEHN C MOMOIIBIO
JOTIOJIHUTENBHBIX BOIIPOCOB YUUTENS, COONIIOACHNUE KYAbTYpbl MUCbMEHHON U YCTHOM
peuu, mpaBui 0pOpMIICHHS MTUCbMEHHBIX PaOOT.

4 (xopoo)

3HaHUE BCEro U3y4EHHOIO MPOrpaMMHOIO Marepuana. YMEHUN BbIAEIATh IIIABHbIC
MOJIOXKEHUSI B U3yUYEHHOM Marepuase, Ha OCHOBaHUHU (DAKTOB U MPUMEPOB 00001IATH,
JIeJaTh BBIBOJIbI, YCTAHABIMBATH BHYTPUIIPEIMETHBIE CBS3H, IPUMEHATD MOIyYCHHbBIE
3HAHUS Ha MPAKTHUKE.

HesnauurenbHbie (HerpyObie) OMIMOKN U HEAOYETHI IPU BOCIPOU3BEICHUN
M3Y4eHHOTO MaTepualia, COOII0I€HHE OCHOBHBIX MPaBUJI KyJIbTYPbl MUCbMEHHOU

Y YCTHOM peuu, npaBuil 0(hOpMIICHHUS MMCbMEHHBIX pa0oT.

3 (Y1oBJ1€TBOPHUTEJIbHO)

3HaHUE ¥ YCBOCHUE MaTepHalia Ha ypOBHE MUHUMAJIbHBIX TPEOOBaHUI MPOTPaMMBbI,
3aTPYIHEHHE MMPU CAMOCTOSITEIBHOM BOCITPOU3BEACHUH, HEOOXOAMMOCTh
HE3HAYUTETHHOU MTOMOIIY TTPETIOAaBaTes.

YMeHue paboTaTh Ha YPOBHE BOCIIPOU3BEACHMSI, 3aTPyTHEHUS TIPU OTBETAX HA



BUJIOM3MEHCHHBIE BOpockl. Hamnuune rpy6oii ommOKu, HECKOIbKUX
HEerpyObIX MPU BOCIPOU3BEACHUHN U3yUYEHHOTO Marepuasa, He3HaUUTEIbHOE
HECOOJI0ICHHE OCHOBHBIX MPABUJI KYJAbTYPhI MUCbMEHHOU U YCTHOM pedn,
npaBui 0(hOpPMIICHUS MUCbMEHHBIX PA0OT.

He 32aYTeHO 2 (HeyI10BJIeTBOPHUTEIbHO)

3HaHUe U YCBOCHUE MaTepualia Ha YPOBHE HUXKE MUHUMAJIbHBIX TPeOOBaHUMN
MPOTpaMMBbl, OT/ICJIbHBIC MPEJCTaBICHHS 00 U3yUYeHHOM Marepuaie. OTCyTCTBHE
yMEeHUH paboTaTh Ha YPOBHE BOCIIPOU3BEICHMUSI, 3aTPyTHEHUS TIPH OTBETaX HA
CTaHJapTHBIE BOMPOCHl. Haimmune HeCKOMBKUX TPyOBIX OMHUOOK, OOIBIIIOTO YHCIIa
HETpyOBIX MPU BOCHPOU3BEICHUN U3yUYCHHOTO MaTepualia, 3HaUuTeIIbHOE
HECOOII0ICHUE OCHOBHBIX MPABUJI KYJIBTYpPbl TUCBbMEHHON U YCTHOM pedu, MpaBuil
ohOpMIICHUS] TUCbMEHHBIX pa0oT.

1 (enununa) CraBuUTCS 3a MOJTHOE HE3HAHUE M3YYEHHOTO MaTepuaia, OTCYTCTBUE
AJIIEMEHTAPHBIX YMEHUI U HABBIKOB.

Kaneﬂuapﬂo- TEMATHYECKOE IIAHHPOBAHUE

Ne
YPOK
Jara npoBeneHust
Tun
Tema ypoKa
ypoxa Konmue DopMEI JlomariHe
CTBO KOHTPOIISL ©
4acoB
3a[JaHNAE
1aH dakr
2 3 4 5 6 7 8
Tema 1. Cmpoenue amoma u nepuoouyeckuii 3axkon /I.U. Menoeneesa
1 (1) | BeoaHsiii 1 VYpoxk Texymuit | §1, 116--04.09
WHCTPYKTaX. JeKIuUs ompoc, ynp.1-7,
OcHOBHbIE CBeJIEHUS ¢bpoHTaNb | YCTHO.
O CTPOCHHUU aToMa. HBII VYop. 8
OIIpocC crp.12nm
CBbMEHHO
; ymp. 4
nocie
§12




2 (2) | Tlepuomnueckmii §2, 116--11.09
3aKOH B CBETE Kom6unupo | Kaprouka | crp..13 -
CTPOEHHUS aroma. BaH 3a/1aHue 19
HBIN «Crpoenu | Ymp. 1- 6
€ aToMa» | YCTHO
cTp. 24;
ymp.5
nocie
§12 ctp.
111
3(3) | [Monoxkenue Tecr §2, yp. | 116--18.09
BOJIOpOJIA B Komb6unupo | «Ilepumomu | 7- 9
MIEePUOANYECKON BaH YeCcKui YCTHO;
cucremMe. 3HaYEHUE HBII 3aKOH» ymp. 6
MIEPUOAUYECKOTO nocie
3aKOHa. §12
crp.111
Tema 2. Cmpoenue eeuyecmea
1(4) | Tumbl XMUMUYECKOI
cBs3u. loHHas CBsI3b. Kombunupo | Tect §3,
JI.O.Nel BaH «Uonnas | ymp.1, 3-
Omnpenenenue TuIa HBIN CBS3bY» 8 yctno, | 116 -25.09
KPUCTAJITUYECKOM yop. 9
PELIETKH U ONHCaHUEe MUChMEH
€ro CBOMCTB. HO
2 (5) | KoBaneHrtHas cBs3b. Komb6unupo §4, ynp. | 116--02.10
MonexynsipHbie 1 BaHHUI Tecr 1-8
aTOMHBIE «KoBasneHn | ycTHO,
KPUCTAJUTMYECKHUE THast CocraBb
peleTKu CBSI3b. Te
Tunst bopmyn
KPUCTAJT | BI
NYECKUX OMHApHBI
peleToK» | X
» COCIMHE
HUU
AIIEMEHT
0B 3

reprosia




c
pa3inyH
bIMU

(6)

Merannuueckas
CBSI3b

Kombunmpo
BaH
HBII

Tect
«Metanmn
yeckas
CBSI3b.
Twumer
KPUCTaJI
HYECKHX
pemeToK»
»

§5,
yop.1 —5
YCTHO.
Onpenen
uTe
BU/IBI
CBSI3H.
N3o06pa3
uTe
MEXaHU3
M
o0OpazoBa
HUS
CBSI3H B
coeuHe
HUSX:
HI, N2,
BaCly,
O, Na,
F2, Mgly,
Zn, SiHg

116--09.10

4(7)

Bonoponnas cBs3b.

KomOunnpo
BaH
HBIN

Tecr
«Bonopon
HasAa
CBSI3b»

$6.

Bremummmu
TE U3
TEKCTa
§6
BEILIECTB
a,
obOpazoBa
HHBIE
BOJIOPO
HOH
CBSI3BIO

51
VKaXKHTE
0COOCHH
OCTH HX
CBOMCTB.

116--16.10

5 (8)

[Tonmumepsr

JL.O.Ne2
O3HaKOMIICHHE C
KOJIIEKIIHeH
TTOJIMMEPOB:
IUIACTMACC ¥ BOJIOKOH
W U30EIIUN U3 HUX.

Kom6unupo
BaH
HBIN

Camocros
TeabHas
pabora
«Bugsl
XHUMHYECK
OH CBSI3M.
Kpucrann
HYCCKHUE
pELIETKN»

§7, ymp.
1—6, 10
YCTHO,
yop. 7
MACbMEH
HO.

116---
23.10




6 (9) | ['a3000pa3ubie §8 ynp. | 116--06.11
BemecTa. Bomopon. Kombunupo | Tect 1,2
Kucnopon BaH «ITomumep | ycTHO.
HBIN bI» VYmp. 3
MUChMEH
HO.
7 OtuineH. AMMuax. §8 ymp. | 116-13.11
(10) | Yrekucislii ra3 Kombunaupo | Tect 5 ycTHO.
BaH «["az000pa | Ymp. 11,
HBI 3HbBIE 4
BEIIECTBA | MUCHMEH
U UX HO.
CBOWCTBa»
8 [IpakTrueckas IT.P. Nel oT4eT §9 116 --20.11
(11) | pabota Nel. [Tonyuenue, cTp.80-
«[lonyuenue, cobupanue, 86
coOupanue u pacro3HaBa VYop. 1-4
pacro3HaBaHue HHE ra30B cTp.86
ra30B»
9 JKunkue BeriecTsa. §9 yop. 1 | 116-27.11
(12) | MuHepayibHBIC BOJIBI Kom6unupo | Tecr -9
JI.O Ne3. XKecTtkocTh BaH «Kunkue | Yop. 7
BOJIbI. YCTpaHEHUE HBII BEIIECTBA | MOCJIEC
JKECTKOCTH BOJIBI. » §12
JL.O.Ne4 MUCbMEH
O3HakoMJIEHUE C HO
MUHEPATbHBIMH
BOJIaMHU.
10 TBepmbie BemecTBa § 10 yop. | 116 -04.12
(13) KomOunmpo | Tect 1-4 ymp.
BaH «TBepnpie | 8 mocine
HBIN Bemectea | §12much
» MEHHO
11 JucnepcHble §11, 116 -11.12
(14) | cucteMbl U pacTBOPHI. Kom6unupo | Tecr ymp.1-
Komnounasl. 30mu. BaH «Jucnepc | 9,nmuceme
JL.O Ne5 HBIN HBIE HHO
O3HakoMIIEHHE C CUCTEMBL.
JUCIIEPCHBIMU PactBopsI
CHUCTEMaMHU. »
12 CocraB BelecTna. §12, 116 -18.12
(15) | Cwmecn. Kom6unupo | Tecr ymp. 1-3
BaH «Cmecm» | yCTHO,
HBII yop. 9
crp. 111
MUChbMEH
HO
13 O600mmenue u Pemenue | Kaprouk | 116 -25.12
(16) | cucremaru3arus Ypok 3a/1a4 ¢ u
3HAHUU MO TEeMeE: ceMUuHap HCIIOJIB30B | CaMOIIOJ
CtpoeHue BeniecTna aHueM TOTOBKHU




MacCOBOH
nu

00BeMHOU
J10JI1
KOMITOHEH
Ta CMECH
14 KontpoabHasn 1 VYpok Crp.111 | 116 -15.01
(17) | padora Nel KOHTPOJIS U Nel0-13
«Ctpoenue yuera MUCbMEH
BEIIECTBA» 3HAHUU HO
Tema 3: Xumuueckue peakyuu 8uacoe
1 Peakuuu, naymme § 13 ymp. | 116--22.01
(18) | 6e3 u3meHeHHsI 1 Komb6unupo | Tect 1-6,
COCTaBa BELIECTB BaH «Tunel yap. 11
HBI XUMHUYECK | MOCIe
ux §12
peakuui» | MUCbMeH
HO
2 Peaxuun, § 14, 116- 29.01
(19) | mporekarorue ¢ 1 Komb6unupo | Tect ymp. 1—
M3MEHEHHEM COCTaBa BaH «Tumbl 4,
BEIIECTB HBII XUMHYECK | STIHCHhME
JI.ONe6. Peaknus Ux HHO
3aMEIICHUS MEIN peaKuuii»
JKEJIe30M B pacTBOpE Pemmenue
MEJHOTO KyTopoca 3aja4
JI.O.Ne7 Peakuu, «TemmoBo
HTyIIUE C i addext
BBITIAJICHUEM OCaJIKa, XUMPEaKII
ra3a Wjid BOJBI. ni»
JI.O.Ne8 Ilonyuenue
KHCIIopoJa
pa3noxKeHHEM
MepoKCcHIa BOAOPOAA
C TIOMOIIbIO
Karaau3aropa
(okcuaa Maprasia)
IV)u karanassl
CBIPOTO Msica U
CBIpOTO KapTodes.
JL.ONe8 [lonyuenue
BOJIOpOJIA
B3aMMOJICHCTBHEM
KHCIIOTHI C IIMHKOM.
3 CxopocTb Tecr §15 ynp. | 116 -05.02
(20) | xumuueckoi 1 KomoOunupo | «Paxropsr | 1, 3,6,7
peakuuu. BaH , YCTHO,
O6parumocThb HBIN Biusitom | ymp. 11
XUMUYECKHUX PeaKIuil € Ha

CKOPOCTh




XHUMPEaKIl
U

(21)

O6parumMocThb
XUMHYECKUX PEAKLIHI

Kom6unmMpo
BaH
HBIN

Pewenne
3a/1a4
«CkopocTt
b
XUMpEaKIl
150700

§16 ymp.
14
YCTHO,
ymp. 5- 6
MUCbMEH
HO

116--12.02

(22)

Posb BoabI B
XUMHYECKUX
peaKIusax

KoM6unmMpo
BaH
HBIN

CamocTtos
TeNnbHas
pabota
«Peakun
HMOHHOIO
obOMeHa»

§17, ymp.
1,6,7.8
YCTHO,
yap. 10
ctp. 150
MUCbMEH
HO

116--19.02

(23)

I'maponus.

JI.O.Ne 9 Paznnunele
CJIy4au THIpOJIn3a
coJieu

Kombunmpo
BaH
HBIN

Tect
«I'maponu
3»

§18, ynp.
1 ycTHO,
ymp. 3,
7a)
MUCHMEH
HO
Okcnepu
MEHT
Vp. 4, 5
ctp. 154.
IIpoer.
«O6MeH
OCIIKOB,
(>kupoB,
YIJIEBOZIO
B) B
Opranus
Me
YeJI0BeKa

116 -26.02

(24)

OKHUCIIUTETBHO-
BOCCTAHOBUTEIILHBIE
peaKiuu.

Kombunnpo
BaH
HBIN

CamocTtos
TeJIbHAs
pabora
«OBP»

§ 19 no
CIIOB
«OJTHAKO
CaMbIM
..., yap.
1-4
IlIpoexm
«Bo3HUK
HOBE
HHE U
pa3BUTHE
AITFOMUH
HEBOM
MTPOMBIIIT
JICHHOCT
»

116--04.03

(25)

OnexTponus

Kombunmpo

Tecr
«IIEKTPO

§ 19 ymp.
5-8

116--11.03




BaH TU3» MUChbMEH
HBIN HO
Tema 4. Bewecmea u ux ceoiicmea 9 uacoes
1(26) | Merabt Tecr § 20, 116 -18.03
JILO.Ne 13 1 Kom6unupo | «Metaist | yop. 1- 4
O3HaKOMJICHUE C BaH » ,6-8
KOJUJIEKIIUEN HBIN YCTHO,
METaJJIOB. ymp. 5a)
MUCbMEH
HO
2 Hewmeramisr 1 Kom6unupo | Tecr § 21, 116 --
(27) | J1.O. Ne 14 BaH «Hewmeran | ymop. 1- 01.04
O3HaKOMJIEHUE C HBIN JIBIY» 5,8
KOJUTEKITHEH YCTHO,
HEMETAJIJIOB yop. 6 —
7
MUChMEH
HO
3 [IpaxTrueckas OTYET § 22, 116--08.04
(28) | pabota Ne 2 1 [TpakTuuec ymp. 1- 4
XUMHUECKue Kast pabota YCTHO,
CBOMCTBA KUCJIOT yop. 5,7
JLO.Ne 15 MUCbMEH
O3HakoMJieHuE ¢ HO
KOJUIEKIIUEHN KHUCIIOT
4 OcHoBaHus Tect § 23, 116—
(29) | opranmueckue u 1 Kom6unupo | «OcnoBan | ynp. 1-4 | 15.04
HEOpraHUYeCKHe BaH us» YCTHO,
JI.O.Nell Ilonyuenne HBII ymp. 5-6
U CBOICTBA MMUCbMEH
HEPaCTBOPUMBIX HO
OCHOBAaHUU
JLO.Ne 16
O3HakoMieHue ¢
KOJUIEKLIUEN
OCHOBAaHUU
JI.O.Ne. 10
HcnwiTanue
pacTBOpOB
KHCJIOT,0CHOBAaHUI 1
COJIe MHIMKAaTOpaMu
5 Comu § 24, 116----
(30) | JL.LO.Ne 17 1 KomOunupo | Tect ymp. 1-4 | 22.04
O3HakoMieHue ¢ BaH «Comm» 7
KOJUIEKLIUEN HBIN YCTHO,
MHHEPAJIOB, yop. 5
COJIEPIKAILIUX COJIU MUChMEH
JI.LO.Ne. 10 HO.




WcneiTanue
pPacTBOPOB KHUCIIOT,
OCHOBaHHH U conei
WHJIMKaTOpaMu
JL.O.Ne 12. T'uaponus
XJIOPUOB U all€TaTOB
IIEJIOYHBIX METAJIOB.

IIpoekT
«IIpusen
HATe
npumep
Bl
auTepary
PHBIX
MpOu3Be
IeHUI
npeBpaiil
CHUU
XHUMHYEC
KHX
BEIICCTB
»,
«3HaueH
He COIbI
B
HApOHO
M
XO3SMCTB
e,
«IIpnme
HEHHE
xJjopuaa
HaTpus B
OBITY U
MIPOMBIIII
JICHHOCT
0,
«Comu B
MEIUITH
e,
Cka3znl
baxxona,
B
KOTOPBIX
TOBOPHUTC
a0
ManaxuT
e»

(31)

I'eneTnueckas cBs3b
MEXKy KJIaccaMu
HEOPraHUYECKUX U
OpraHNYECKUX
COCIMHEHU

Kombunmpo
BaH
HBIN

CamocTtos
TeJIbHAs
pabora
«['ereTnue
cKas
CBSI3bY».

§ 25,
ymp. 1- 2
, YCTHO,
ymp. 3
(Harpus)
, ynp. 4
(ceph),
ymp. 6
ctp. 204
,(mchme
HHO)

116—
29.04




7 IIpakTuyeckas [Ipaktruec | oruer Yop.7 116—
(32) | padora Ne3 Kas paboTa mocire § | 06.05
Pemenue 25
AKCIIEPUMEHTAIIbHBIX
3a/a4 Ha
UICHTH(UKAIIIO
OpPraHMYECKHUX U
HEOPraHUYeCKUX
COCTUHEHUN
8 IToBTOpEHUE N Ypoxk Camocros | Kaprouk | 116—
(33) | 06obmICHHE TEM: CEMHHAp TEeJbHAS u 13.05
«BemecrtBa u ux pabota caMoIos
CBOMCTBA.» «BelecTB | rOTOBKH
«XUMHYECKHE a " ux
peakuum» CBOIICTBA.
»,
«Xumuuec
KHE
peaxIum
9 KonrtpoubHast Ypok Kontpoms | Kaprouk | 116---
(34) | padora Ne2 « KOHTPOJISI M | Hast uc 20.05
BemectBa u ux yuera pabota TEKCTOM
CBOWCTBay, 3HAaHUU KOHTPOJT
«XUMHYECKHE bHOU
peakuum» paboThl
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