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I'ocynapcTBeHHOE aBTOHOMHOE yUYpe:KIeHHe
JIOTOJTHUTEJIbHOI0 NMPO(ecCHOHAILHOI0 00pa30BaHus
«CapaTtoBckuii 00J1aCTHOM MHCTUTYT Pa3BUTHA 00pPa30BaHUSD

IMIPOTPAMMA
YYEBHOI'O (3JIEKTUBHOI'O) KYPCA
«HAYYHBIE OCHOBBI XUMHWM»
JUISI OBPA3OBATEJBLHBIX OPTAHU3ALNA, PEATTA3YIOIAX TPOT PAMMABI
CPEJJHEI'O OBLLIET'O OBPA30BAHUSI
(10-11 KJIACC(bI)
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2017 r.



ABTOpBI Kypca
KapaceBa TaTbsina BsiueciaBoBHA—PYKOBOJAHUTEIb MMPOCKTA, CTAPIINNA METOAUCT KadeIphl
ecTecTBeHHO-Hay4HOoro oOpazoBanus ['AY 110 «COUPOy;
BacuiabunkoBa Oxcana AHaToJbeBHA — yuuteiab xuMud MOY «JIunei Ne 4» Bomkckoro paiioHa r.
CapatoBay;
Trwopuna Upuna BanepbeBna — yuutens xumun MOV «I'umnuaszusa Ne 7» Bomkckoro r. CapaToBa.

COJAEP)KAHHUE

MHOSACHUTEJIBHAS 3AIIUCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O (QJEKTUBHOI'O) KYPCA
MECTO B YYEBHOM IIVIAHE

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O
(QJIEKTUBHOI'O) KYPCA « »

COIEPKAHUE IMNPOI'PAMMBbI

TEMATHYECKOE INIAHUPOBAHUE

OCHOBHBIE KPUTEPUU OLIEHUBAHUA JEATEJIBHOCTHU
OBYUYAIOIIUXCHA

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHUE OBPA30BATEJIBHOI'O NIPOLECCA

ITPOI'PAMMA
YYEBHOI'O (QJIEKTUBHOI'O) KYPCA «HAYYHBIE OCHOBbBI XUMUN» IS
OBPA3OBATEJIbHBIX OPTAHU3AIIAM, PEAJIU3YIOMIAX TPOTPAMMBI CPEJHETO
OBHIET'O OBPA3OBAHUA 10-11 KJIACC(bI)

IHHOACHUTEJIbHAS 3AIIMCKA

VYueOHbli (351eKTUBHBIN) Kypc «HayuHble 0CHOBBI XMMUM» CO3/IaH B LIEJIAX 00€CIIeUeHUSTIPUHIIIIIA
BapMAaTUBHOCTH U yueTa WHAMBUIYaJIbHBIXIIOTPEOHOCTEH 00yYarOLIMXCs U IPU3BAH PEATU30BATh



CJICAYIOUIYIO (DYHKIIMIO: PACIIUPUTh, YIITyOUTh, TOTIOJIHUTH U3YYEHUE XUMHH, BXOASIICH B
npeaMeTHyo o0nacth «EcTecTBEeHHBIE HAYKI.

VYueOHbIi (31eKTUBHBIN) Kypc «HayuHble 0CHOBBI XMMUM»SIBIISIETCS 0053aTEIBHBIM JIJIS1 U3YUCHUS
BCEMH O0YYAIOIIMMUCS HA YPOBHE CpeAHETO 0011ero 00pa3oBaHusi, BHIOPABIIUMH MPEAMET « XUMUSD
Kak 00s13aTeIbHBINA B COOTBETCTBUH C Mpoduiiem.

[Iporpamma y4eOHOTO (51IeKTUBHOTO) Kypca « HayuHble 0CHOBBI XMMHMY TSI 00pa30BaTEIbHBIX
OpraHu3aIyi, peaTn3yoLIX IPOrpaMMBbI cpeaHero obmiero ooOpasoBanus (nanee — [Iporpamma)
pa3paboTaHa B COOTBETCTBUHU CO CIEAYIOUIUMU HOPMATUBHO-IIPABOBBIMH TIOKYyMEHTAMMU:

"] ®enepanbHblil 3akoH Poccuiickoit @eneparun ot 29 nekadps 2012 rona Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Deaepanum» (C N3BMEHEHUSIMHU U JIOTIOTHECHUSIMU );

] denepanbHBINA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEIHETO 00IIeTro 00pa3oBaHMsl,
YTBEp>KICHHBIH Mprka3zoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanunot 17 mas
2012 r. Ne 413 (¢ UBMEHEHUSIMH U JTOTIOJTHEHUSIMH )

] [Topsitok oOpraHU3aIiy U OCYIISCTBIICHUST 00pa30BaTEeIILHOM IEATEITBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM MIPOrpaMMaM — 00pa30BaTENBHBIM MPOrpaMMaM HayaabHOTO OOIIETo,
OCHOBHOTO OOILIET0 U CPEHET0 00I111ero 00pa3oBaHus, yTBEPKIEHHBIM ITPHUKa30M MUHOOpHayKu
Poccunm ot 30.08.2013 roma Ne 1015(c u3MEHEHUSMH U TOTIOTHEHUSIMH ),

] CanlluH 2.4.2.2821-10 «CaHuTapHO-3111€MHOJIOrMUECKIE TPEOOBAHUS K YCIOBUSAM U
opraHuzanuu o0ydeHus B 0011e00pa3oBaTenbHbIX yupexaeHusx» (qanee — CanlluH), yrBepxaeHHbIM
MIOCTAaHOBJIEHUEM [ TaBHOTO rocynapcTBeHHOro caHuTapHoro Bpada P® ot 29.12.2010 Ne 189(c
W3MEHEHUSMH U JIONIOJHEHUSIMHU).

[IporpamMma yueGHOTO (3JIEKTUBHOI0) Kypca 00eceunBaeT:
* YIIOBJICTBOPEHNE HHANBUIAYAIBHBIX 3aIIPOCOB O0YYAIOIINXCS;

* 00111600pa30BaTEIbHYI0, OOMICKYJIBTYPHYIO COCTABIISIONIYIO TIPU TIOJYYSHUU CPEIHETO OOIIETO
o0Opa3oBaHus;

* pa3BUTHE JIMYHOCTH O0YHYAIOIINXCS, UX MIO3HABATEIbHBIX HHTEPECOB, NHTEIJIEKTYaIbHOM U
LIEHHOCTHO-CMBICIIOBOH cephl;

® pa3BUTHUC HABBIKOB CaMOO6paSOBaHI/IH " CaMOIIPOCKTUPOBAHNA;

* yriyOneHue, paciuiipeHue U CUCTEMaTHU3alluI0 3HAaHUH B BBIOPaHHOM 00JIaCTH HAYYHOTO 3HAHUS WU
BHUJA JCSATEIBbHOCTH;

* COBEPIIICHCTBOBAHUE HMEIOIIETOCS U IPUOOPETEHIE HOBOTO OITBITA MTO3HABATEIFHOMN JIeITeILHOCTH,
npodeccroHaTBHOTO CaMOOTIpeeNIeHUsI 00yUatOIUXCS.

[IporpammMa KOHKpETH3UPYET COAECPKAHUE MTPEAMETA « XUMUSD) U JAET MPUMEPHOE paclpeielICHUE
y4eOHBIX YacOB MO COJIePKaTeIbHBIM KOMIOHEHTAM U pa3JieiaM.

JlaHHast mporpaMma rapaHTupyeT o0ecTieueHrne eIMHCTBA 00pa30BaTEILHOTO MPOCTPAHCTBA 32 CUET
MIPEeMCTBEHHOCTH, HHTETPAIlUH, IPEAOCTABICHHS PAaBHBIX BO3MOKHOCTEH U KayecTBa 00pa30BaHuUs,
MO’KET UCTIOJIBL30BaThCSl 00pPa30BaTEILHON OpraHu3aluei mpu pa3padboTke 00pa3oBaTeIbHON
MIPOrpaMMBl.

Copnepxanwne [IporpaMMbl CTPOUTCS ¢ YI€TOM PETHOHAIBHBIX OCOOCHHOCTEH, YCIIOBUN
00pa3oBaTeNbHbIX OPraHU3AIlHi, a TAKKE C YYeTOM BOBICUEHHS 00YYAIOIIUXCS C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBBS.

OcHognble yerunzydeHus yaeOHOro (31eKTUBHOTO) Kypca « HayyHble 0CHOBbI XUMHUM) - CHCTEMHOE
1 OCO3HAHHOE OCBOCHHE XUMHUYECKUX 3HAHM, OBJIAJICHUE METOJaMH MO3HAHUS U UCCIIECIOBAHUS
XUMHUYECKHUX BELIECTB, IPUMEHEHHUS MMOIYYEHHBIX 3HAHUH 1JI1 MIOHUMAHUS OKPY>KAIOIIEro Mupa.
OcHognvle 3a0auu:

(hopMUpOBaHHE HAYYHOTO MUPOBO33PEHHSI, XUMHUUECKOT'O MBIIUICHUS JIsl TOHUMaHUs POJIM XUMUHU B
MO3HAHWUH MPUPOJBI U €€ 3aKOHOB;

CO3/IaHHE YCIOBHH JIJIs1 CAMOCTOSITETFHOTO MOIYYeHUS, IEpepabOTKU U MPUMEHEHUSI XUMUYECKUX
3HAHHII;



pa3BUTHE MOTUBAIIMU OOYYAIOIIUXCS K MPOJIOKEHUIO €CTECTBEHHO-HAYYHOTO 00pa30BaHUs;
(hopMHpOBaHNE XUMHUECKOH, 3KOJIOTHUYECKON KYJIbTYPbl 00yUYaIOIUXCS.

OBIIASA XAPAKTEPUCTHUKA

YUYEBHOI'O (QJIEKTUBHOI'O) KYPCA
Copepxanuie yueOHOTro (51eKTHBHOTr0) Kypca « HayuHble 0CHOBbI XUMHUMY TIPEJICTABICHOKPYITHBIMU
paszaenamu, Ha4rHasi C OpraHMYEeCKOM XMMHUH U 3aKaHYMBAsl CUCTEMAaTU3alMen 3HaHUI 10
TEOPETHUYECKIUM OCHOBAM OOIIEH ¥ OPTaHNYECKOW XMMHUM Ha OCHOBE BEIYIIUX 3aKOHOB U TEOPHI
XUMUYECKON HayKu. Pa3zensl sxenaTenbHO U3ydaTh B MPEJACTABICHHOM MOCIE0BaTEIbHOCTH, T.K., 3TO
M03BOJISIET C(HOPMUPOBATH Y O0YUAIOUINXCS HEIOCTHYIO CUCTEMY XUMHUYECKUX 3HAHUH.
[IporpaMMHEIil MaTepual OTpa)kaeT BCe COBPEMEHHBIE 3apOChl O0IIECTBA K XUMUIECKOMY
00pa30BaHMIO — MPUMEHEHUE UEH pa3BUBAIOIIETO 00YUSHHSI XUMHUH, CO3[JaHIE YCIOBUHN st
MEKIIPEAMETHOM UHTETpaIlu, UCTIOJIb30BaHUS
BO3MOXKHOCTEH MpeameTa JUisl COLUaIN3allii U MHAUBHUIyaJIbHOTO Pa3BUTHSI 00YyYarOINXCs.
L]ennocmuvie opuenmupuol IporpamMmbl ONpeessiioTCsl HAaPABICHHOCThIO HAa HAITMOHAJIbHBIN
BOCIIUTATEIbHBIN Heall, BOCTPEOOBAaHHBIN COBPEMEHHBIM POCCHUICKIM OOILIECTBOM M FOCYAAPCTBOM.
[IporpamMma mpexycMaTpuBaeT oOecriedeHre YriTyOJIeHHOM MOATOTOBKH 00YYArOIIMXCS TI0 XHMHUH.
[Iporpamma npensaraer 6onee rirydokoe U3yuyeHue BeAyIINX UAEH U TEOPUH XuMuieckoi Hayku. C
MIOMOIIIBIO CPABHUTENHFHOTO 0000IIIEHUS 001Iei U OPraHuvecKOil XUMHH PACKPBIBAIOTCS OCOOCHHOCTH
CTPOECHHS] XUMUYECKUX BELIECTB, POPMUPYETCS MOHATHE O B3AUMOCBSI3H OPTaHUYECKUX U
HEOPraHUYECKUX COCAMHEHUHN, XUMUUECKUX PEAKIINM, UCTIOIb30BAHMS €IMHBIX METOJIOB MOJIYUYEHUS U
HCCIe0BaHUs XMMUYECKUX BelecTB. [[porpamma no3BossieT co31aTh XUMHYECKYHO KapTHHY
OKPY’KaIOIIETr0 MUPA, BKIIOYAIOIY0 KOMIIOHEHTHI >KUBOW U HEKUBOW MTPUPO/IBI.
Copepxanue [Iporpammbl pa3paboTaHo B COOTBETCTBUHU C TPEOOBAHUSAMH COBPEMEHHOM TUIAKTUKU U
BO3PACTHOM TICUXOJIOTMHU HATIPABIICHO HA PElIeHUE 3a71a4 0000IIEHUS TEOPETUIECKUX OCHOB OOIIIEH,
HEOPTaHWYECKON XMMHUHU U OPTAaHUICCKOM XUMHH ¢ OTIOPOH Ha (PyHIaMEHTAILHBIC IOHSATHS, 3aKOHBI
Teopun. Beaylyto poab B paCKpbITUE COAEPKaHUS PUHAJIEKUT FJIEKTPOHHOU TEOPHH,
MEPUOINYECKOMY 3aKOHY U CHUCTEME 3JIEMEHTOB, TEOPUU XUMHYECKOTO CTPOCHHS BEIIECTB.
[Iporpamma yue6HOTO (351eKTUBHOTO) Kypca « HayuHble 0CHOBBI XUMH M) TIPEICTaBICHA
CJICAYIOIIUMH COJEPIKATETbHBIMU KOMIIOHEHTAMU:
YrneBonoposl;
Kucnopoaconepxanime opranndeckre BenecTsa. A3arcoiepKaiiue OpraHnyecKue BeIecTBa;
BemiectBa XMBBIX KJIETOK;
BricokoMoneKysipHble OpraHuYeCKUEe BEIIeCTBA, BOJIOKHA;
BemectBo;
XuMuYecKasl peakius;
KommiiekcHble coeIuHEHUs U KPUCTAJUIOTUAPATHI;
Krnaccudukanus BenecTB 1 UX CBOWCTBA;
CmiaBbl ¥ UHTEPMETAIUTUIBL,
MHoroo6pas3ue opraHu4ecKuX BEIIeCTB;
[To3HaHuWe ¥ NpUMEHEHHUE BEIIECTB M XUMHUECKUX PEaAKIIUil.
Ipunyunet u ocobennocmu cooeparcanus [lpoepammoi:
[IpuHUIKIICHCTEMATUYHOCTH U TIOCIE0BATEIBLHOCTH MPEAIO0JIAraeT BbIICJICHUE B U3y4aeMOM
Marepuase BeAyIUX UAeH U TEOpHil, BRICTPAauBaHHUE JIOTUUECKOW CUCTEMBI Kypca U y4eOHOTO
Marepuaia BHyTPU OAHOU TeMbl. [[pUHIIMI CHCTEMHOCTH U MOCJIEI0BATEIbHOCTH O3BOJISIET
COXPaHUTh COOTHOIICHUE MEXKITY TEOPETUUECKUMHU TOJOKECHHUSIMHU U TIPAKTUIECKON COCTABIISIIOIICH
Kypca. Peanusyercst B 1oCie10BaTeIbHOCTH TEOPUH, IPAKTUKHU, KOHTPOJIS U CAMOKOHTPOJIA
yYaIIUXCH.
[TpuHIMITHETIPEPHIBHOCTH MTO3BOJIIET OPraHU30BBIBATH O0yUEHHE C OMOPOM Ha 3HAHUS XUMHH,
MOJTyYEHHBIC Ha CTYIEHAX HAYaJIbHOT'O OOIIET0 1 OCHOBHOTO
o0miero o0pa3oBaHus, a TaK)Ke Ha )KMU3HEHHBIN OMBIT 00yJaromuxcs. Kpome Toro, 607b11y1o poib
WUTPAIOT 3HaHUSI, CPOPMUPOBAHHBIC IPYTUMHU MPEIMETHBIMHU 00JIaCTIMHU.



[TpuHIMN JOCTYNTHOCTH M MHAMBUYAIH3allMK CTPOUTCS HA yUeTe yUueOHbBIX BO3MOKHOCTEH
oOyuaromuxcsi. [Io3BossieT BEIOpaTh ONTUMANIBHO YUeOHBIN MaTepra, COOTBETCTBYOIIMIA
BO3paCTHbIM, (1)I/IBI/II-IGCKI/IM, MCHUXOJIOTHYCCKUM U UHTCIJICKTYAJIbHBIM OCOGGHHOCTHM 06yqa10m1/1xc;1.
OO0yueHre XUMHYECKOMY COZEPKAHHUIO OCTAETCSl IOCTYITHBIM, HO MTO3BOJISIET YMCTBEHHO U
HUHTCJUICKTYAJIbHO pa3BUBATh 06yqaloumxc;1.

[IpuHIMI BapuaTUBHOCTH B OpraHU3aIi 00pa30BaTEIbHOM I€ATEIbHOCTH 1ae€T BO3MOXKHOCTbD JIJIS
Pa3IMYHBIX BAPUAHTOB pPeaIM3alMU TEOPETUUECKON U MPAKTUYECKON YacTH Kypca, UCXOIs U3
00eCcneYeHHOCTH Kypca MaTeprallbHO-TEXHUUYECKUM, HH(OPMaLlMOHHBIM, METOANYECKUM
obecrnieueHreM, 0COOCHHOCTSIMH Pa3HBIX TPyMN oO0yJaromuxcs B kiaacce. [1o3BossieT uckarpb
KOHCTPYKTHBHBIE ITyTH OPTaHU3alUN yUeOHOU JesITeIbHOCTH HE TOJIBKO YUUTEII0, HO U
00ydJarmuMcs.

[IpuHIMI MUHUMaKca B OpraHU3alui 00pa30BaTeIbHON ASSITEILHOCTH MO3BOJIIET 00yYatOIUMCS
OCBOUTH 0053aTEIHHYIO YaCTh peann3yeMoi mporpammel. OHAKO MPOrpaMMa JaeT BOZMOKHOCTh
Pa3BUTHIO TBOPUECTBA, HHTEJUIEKTA YUALIUXCS Yepe3 yyacThe B MPOEKTHOI 1eATeIbHOCTH, B
HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH, B pCHICHUH 3a/1a4 IMOBBINICHHOI'O YPOBHS CIIOKHOCTH.
CucTeMHO — IeSITENBPHOCTHBIN MOIX0 1, pean3yemblid B [Iporpamme, mo3Bosiset GopMupoBaTh
JMYHOCTHBIE, METANpPEAMETHBIE U TPEIMETHBIE Pe3yIbTaThl, 0003HaYCHHBIE (hefepabHbIM
rocyAapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAPTOM B MPEAMETHOMN 00J1aCTH €CTECTBEHHO-HAYYHOTO
00pa30BaHUs C yUYETOM MHIUBHIYaTbHBIX OCOOCHHOCTEH yUaITHXCs.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpennero o6uiero oopa3zoBanust yueOHblIi (37eKTHBHBIN) Kypc « HayuHble 0CHOBBI
XMMHUM SBIISIETCS 00513aTEIbHBIM ISl U3YUYEHUS U ABIISAETCS OJHOW U3 COCTABIIAIOMX IPEAMETHON
obnacti «EcTecTBEeHHbIE HAYKI».

[Iporpamma yue6HOTO (351€KTUBHOTO) Kypca«Hay4uHble 0cHOBbI XUMHUMY paccunTaHa Ha 136(140)
yu4eOHBIX 4acoB, Ha U3YUYEHHE Kypca B KaXK/10M KJlacce MpejnosaraeTcs BblienuTh o 68(70) yacos (2
yaca B HeJento, 34(35) yueOHBIX HEJENb).

IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS
YYEBHOTI'O(QJIEKTUBHOI'O) KYPC
«HAYYHBIE OCHOBBI XUMHUWN»
[Tnanupyemble pe3ynbTaTbl OCBOCHUS MPOrPAMMBIydeOHOTO (IEKTUBHOTO) Kypca«Hay4uHble 0CHOBBI
XUMHUU» YTOUHAIOT U KOHKPECTU3UPYIOT O6HI€€ IMOHUMAHHNEC JIMYHOCTHBIX, METAIIPCAMCTHBIX U
MPEAMETHBIX Pe3yIbTaTOB KaK C MO3UIMI OPraHU3alUH UX JOCTH)KEHHS B 00pa30BaTeIbHOM
ACATCIIbHOCTH, TAK U C HOSHHI/IfI OLCHKHU JOCTUKCHUSA 3TUX PE3YJIbTATOB.
Pe3ynbraThl n3y4eHus yueOHOTO (JIEKTHBHOTO0) Kypca J0JKHBI OTPaXaTh:
pa3BUTHE JHYHOCTH O0OYYAIOIINXCS CPEACTBAMH IPEIaraeMoro sl U3y4eHus: y4eOHOTO TIpeMeTa,
Kypca: pa3BUTHE OOIIEH KyIbTYphl 00yUYaIOIUXCsl, UX MHPOBO33PEHHUSI, IIECHHOCTHO-CMBICIIOBBIX
YCTAaHOBOK, pa3BUTUC ITO3HABATCIIBbHBIX, PETYJIATHBHBIX 1 KOMMYHUKATUBHBIX CHOCO6HOCT€I7[,
TOTOBHOCTH ¥ CIOCOOHOCTH K CaMOPA3BUTHUIO U IPO(ECCHOHATBHOMY CaMOOITPE/ICIICHUIO;
OBJIQ/ICHUE CUCTEMATHYECKUMHU 3HAHUSAMU M PHOOPETEHNE OMBITA OCYIIECTBICHHUS eJIeCO00pa3HON
pe3yIbTaTHBHOU JESTEIBHOCTH;
pa3BUTHE CIOCOOHOCTH K HEMPEPHIBHOMY caMO00Pa30BaHMUIO, OBJIAICHHUIO KIIFOUEBBIMU
KOMITETCHTHOCTSIMH, COCTABIISIOIIUMH OCHOBY YMEHHSI: CAMOCTOSITEIbHOMY IPUOOPETEHUIO U
WHTETPaluy 3HAHUH, KOMMYHUKALUU U COTPYAHUYECTBY, 3P(PEKTUBHOMY PEIICHHIO (Pa3peIICHUTO)
npo0JieM, 0CO3HAHHOMY HCIIOJIb30BaHUIO HH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH,
CaMOOPTaHU3AINH U CAMOPETYIISIINY;
o0ecrieueHne akaJeMHIeCKO MOOMIBHOCTH 1 (MJIH) BOZMOXKHOCTH TOICPKUBATh N30paHHOE
HalpaBJieHHe 00pa30BaHMUs;
obecrieueHne MpohecCHOHANBHON OPUEHTAIIH 00YYatOIIHXCS.



HJzaHupyeMble JIUYHOCMHbLE pe3yibmanbl

JIMYHOCTHBIE PE3yNbTAaThl BKIIIOYAIOT
(hopMupoBaHHE YyBCTBAa FOPAOCTH 32 BKJIAJ POCCUUCKHUX YUYEHBIX XUMUKOB B Pa3BUTUE MUPOBOM
XUMUYECKOU HAYKH;
MOATOTOBKA BHIOOpA MHINBHIyATbHOW 00pa30BaTEILHON TPACKTOPUH U PO(HECCHOHATLHOM
OpHEHTAIH 00yUaIoINXCs;
(hopMUpoBaHHE YMEHHUSI YIIPABIATH MO3HABATEIBHOM 1€ATEIBHOCTHIO;
pa3BUTHE CIOCOOHOCTH K PEIICHUIO MPAKTHUECKUX 33]a4, YMEHHIO HAaXOAUTh CIIOCOOBI
B3aUMOJICHCTBUS C OKPY’KAIOIIMMH B YUeOHOW M BHEYPOUHOU JCATEITHHOCTH,
(bopMHUpOBaHHE XUMUYECKOHN U IKOJIOTHUECKON KYJIbTYPHI;
BOCIUTaHHE O€30MacHOr0 OOpallleHusI C XUMUYECKUMU BEIIECTBAMU U CTPEMIICHUS K 3J10pPOBOMY
00pasy KU3HH.

Ilnanupyemoie memanpeomemmusie pe3yibmanul
MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBI ITPEICTABICHBI
TpeMsi TPyIIIaMHi YHUBEPCAIbHBIX yueOHbIX nerictBuid (Y'Y /).
Pezynsimuenvle ynusepcanvhvle yuebnbie 0eucmeus
CaMOCTOSITENILHO OMPENENATh LIeTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH, 10 KOTOPHIM MOKHO
OTIPEICNIUTH, YTO IIeTh IOCTUTHYTA;
OILICHUBATh BO3MOYKHBIE TIOCIEICTBUS JOCTHKEHHSI IOCTABICHHOM 1IeNU B I€ITEIbHOCTH, COOCTBEHHOMN
KHU3HH 1 )KU3HU OKPY’KAIOMIMX JIFOAEH, OCHOBBIBASICh HA COOOPAKEHHUSIX STUKU I MOPAJIH;
CTaBUTH U (HOPMYTHPOBATH COOCTBEHHBIE 3a]]a4H B 00pa30BATEIBHOMN 1€ATEIbHOCTH U )KU3HEHHBIX
CUTYyaIHAX;
OILICHHUBATh PECYPCHI, B TOM YHCIIE BpEeMs U APyTHe HeMaTepualbHbBIE PeCypChl, HEOOXOIUMBIE IS
JOCTIDKEHUSI TIOCTABIICHHOM LIENH;
BBIOMpATh MyTh HOCTIKEHUS 1ENIH, TUIAHUPOBAThH PEIlIeHUe TTOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS
MaTepHalIbHbIC M HEMaTepPHAJIbHBIE 3aTPATHI;
OpraHu30BbIBaTh A(P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOTUMBIX JJISl JOCTHKEHHUS MTOCTaBICHHOM
LeNH;
COTIOCTABJISAITH MOJYYECHHBIN pe3yNbTaT ASSITEIbHOCTH C TIOCTAaBICHHOMN 3apaHee LEebIo.
Iosnasamenvuvie ynueepcanvivie yuebHvle 0eucmeus.
UCKaTh U HAXOJIUTh 0000IICHHbIE CIIOCOOBI PelICHH 33a/a4, B TOM YHUCIIE, OCYIIECTBIATh Pa3BepHY THIN
MH(OPMAIMOHHBIN MOUCK M CTABUTH HA €r0 OCHOBE HOBBIC (YUueOHBIC M MIO3HABATEIHHBIC) 3a/1a4H;
KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATH HHPOPMALIMIO C pa3HBIX MMO3UIIHIA, PaCIIO3HABATH U
(buKcupoBaTh NPOTUBOPEUHS B UHPOPMAITMOHHBIX HCTOYHUKAX;
UCIOJIB30BATh PA3IMUHBIE MOJIEIIEHO-CXEMAaTHUECKUE CPENICTBA IS TPEICTABICHHS CYIIECTBEHHBIX
CBsI3€H U OTHOIICHUH, a TaK)Ke IPOTUBOPEUHIL, BHIIBICHHBIX B UH(POPMAIIMOHHBIX HICTOYHHUKAX;
HaXOJUTh U IPUBOAUTH KPUTHUECKHE apTyYMEHTHI B OTHOILICHUH JICHCTBUI U CY>KICHUHN IPyroro;
CHOKOWHO M pa3yMHO OTHOCUTBCS K KPUTHYECKHUM 3aMEUYaHUSIM B OTHOILIEHUU COOCTBEHHOTO
CYXJICHUSI, pACCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO pa3BUTHS;
BBIXOJMTH 32 paMKU y4e€OHOI0 MpeIMeTa U OCYIIECTBIISIT LieJIeHANPaBICHHbIN OUCK BOZMOXHOCTEH
JUISL IAPOKOTO MEPEHOCa CPEJCTB U CIIOCOOO0B JACHCTBUS;
BBICTPanBaTh UHAUBHUIYAIbHYIO0 00pa30BaTeNIbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI
JPYTUX YYACTHUKOB M PECYPCHBIE OTPaHUYCHUS;
MEHSTH U YJEP>KUBATh pa3Hble MO3UIMH B I03HABATEIHHON ACSITEIbHOCTH.
Kommynuxamusenvie ynueepcaivhvle yuebnvie 0eucmeus.
OCYIIECTBIISATH JAETOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPHU
o0Opa30BaTeNbHOM OpraHu3aluy, Tak U 3a €€ mpeeiaMmu), HoA01paTh NapTHEPOB AJis JEJI0BOM
KOMMYHHKAIIUU UCXOJI U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JTMUHBIX
CHMIIATHIA,
P OCYIIECTBICHUU TPYNIOBOI pabOThI OBITH KaK PyKOBOJIUTENIEM, TaK U YJICHOM KOMaHIbI B Pa3HBIX
possix (reHepaTop UACH, KPUTUK, UCTIOIHUTENh, BRICTYNAIOIMINHN, SKCIIEPT U T.1.);



KOOPJIUHUPOBATH M BBITIOJIHATH PA0OTY B YCIOBHUSIX PEAIbHOTO, BUPTYAILHOTO H KOMOMHUPOBAHHOTO
B3aHMOJICHCTBUS;
pa3BepHYTO, TIOTUYHO U TOYHO U3JIAraTh CBOIO TOUYKY 3PEHHUS C UCTIOIB30BAHUEM a/ICKBATHBIX (YCTHBIX
Y TUCHbMEHHBIX ) S3bIKOBBIX CPEJICTB;
pacno3HaBaTh KOH(PIUKTOTCHHBIE CUTYAIlMH U IPEI0TBPAIIaTh KOHMIUKTHI IO UX aKTUBHOU (a3bl,
BBICTPanBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIUIO, H30erast TMYHOCTHBIX OLICHOYHBIX
CYXIECHUU.

IThanupyemoie npedmemmnvie pe3yiomamal
B pesynbrare o0yuenus no [Iporpamme yae6HOTO (351eKTUBHOTO) Kypca « HayuyHble 0CHOBBI XUMH W)
00y4aAIOIMIACAHAYYUTCS:
pacKpbIBaTh HA TPUMEpaxX POJIb XUMUHU B (POPMUPOBAHUN COBPEMEHHOUW Hay4YHOU KapTUHBI MUPA U B
MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, B3aUMOCBA3b MEXAY XUMUEH U APYTUMU €CTECTBEHHBIMU
HayKamH;
WJUTFOCTPUPOBATH HA IPUMEPAX CTAHOBIICHUE U HBOJIFOLIMIO OPTaHUYECKOM XUMHUHU KaK HAyKH Ha
Pa3JIMYHBIX UCTOPUUECKUX ITAIax €€ Pa3BUTHUS;
YCTaHABIMBATh IPUUMHHO-CIIECTBEHHBIE CBS3H MEXKY CTPOEHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C
MOJIOKEHNEM XUMUYECKHUX DJIEMEHTOB B IEPUOJUYECKON CUCTEME;
aHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEILIECTB, IPUMEHSS IMOJI0KEHUSI OCHOBHBIX
XUMHYECKUX TEOPUI: XUMHUYECKOI0 CTPOCHHSI OpraHndeckux coeaqnnenuii A.M. bytiepoBa, ctpoenus
aToMa, XUMUYECKOU CBSI3U, DJIIEKTPOIUTUUECKOMN AUCCOLMALIMK KUCIOT U OCHOBaHUH; yCTaHABINBATh
MIPUYMHHO-CIIECTBEHHBIE CBS3M MEXK/y CBOMCTBAMH BEILIECTBA M €TI0 COCTABOM U CTPOCHHEM;
MIPUMEHATD MPABUIIA CUCTEMATUYECKON MEKIyHAPOAHOM HOMEHKIIATYPhI KaK CPEeICTBA Pa3IMUCHUS U
UICHTU(PUKAIIUY BEIIECTB M0 UX COCTaBY U CTPOEHHUIO;
COCTaBIISITh MOJIEKYJISIPHBIC U CTPYKTYpHBIE (DOPMYITBI HEOPTAHUYECKUX U OPraHMYECKHUX BEIIECTB KaK
HOcHTeNeH HHPOPMAIK O CTPOCHHUH BEIIECTBA, €r0 CBOMCTBAX W MPHUHAICKHOCTH K OTIPEICIICHHOMY
KJIacCy COEIMHEHUII;
OOBSACHSTH MPUPOAY U CITOCOOBI 00pa30BaHUsI XUMUYECKON CBA3U: KOBAJICHTHOH (TIOJISIPHOM,
HEMOJISIPHOMN ), HOHHOM, METAIITMYECKON, BOJOPOJIHOMN — C IENBI0 OMpeeNIeHNsT XUMHUECKOM
AKTUBHOCTH BEIIIECTB;
XapaKTepu30BaTh PU3NYECKUE CBOWCTBA HEOPTAHUYECKUX U OPraHMUYECKHUX BEIIECTB U yCTaHABIUBATh
3aBUCUMOCTD (PU3UYECKUX CBOMCTB BELIECTB OT THUIIA KPUCTAITUYECKON PEIIETKH;
XapaKTEepU30BaTh 3aKOHOMEPHOCTU B U3MEHEHUN XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOAHBIX COCTMHEHHM, BHICITUX OKCUAOB U THIAPOKCHJIOB;
MIPUBOAUTH IPUMEPHI XMMUYECKUX PEAKIUH, pACKPBIBAIOIINX XapaKTEPHbIE XUMUYECKHUE CBOMCTBA
HEOPTaHMYECKHUX M OPTaHUICCKUX BEHIECTB H3yUYEHHBIX KIACCOB C IENIBI0 X HICHTUDUKAINN U
00BsICHEHHS 00JIaCTH PUMEHEHUS;
OTIPEIETISATh MEXaHU3M PEAKIIMU B 3aBUCUMOCTH OT YCJIOBU MPOBEACHUS PEAKIIUU U TPOTHO3UPOBATH
BO3MOKHOCTb IPOTEKAHUSI XMMUYECKUX PEAaKI[Mil HA OCHOBE THUIIAa XUMUYECKON CBSI3U U aKTUBHOCTH
pEareHToB;
yCTaHABIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSIMHEHUH OT XapakTepa
B3aMMHOTO BJIMSIHUSI aTOMOB B MOJIEKYJIaX C IEIbI0 MPOTHO3UPOBAHUS MTPOTYKTOB PEAKIIHH;
YCTaHABJIMBATh 3aBUCHUMOCTb CKOPOCTH XMMUYECKOW PEAKLIMU U CMEILIEHUS XUMHUYECKOTO0 PAaBHOBECHS
OT Pa3IMYHBIX (PAKTOPOB C IEIBIO0 OMPEICIICHUS ONITHMATBLHBIX YCIOBHHA MPOTEKAHUS XUMHYICCKHX
MPOLIECCOB;
yCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEXKY KlacCaMU HEOPTraHUYECKUX M OPTaHUYECKUX BEIIECTB
JUIst 0OOCHOBAHMSI IPUHITUITHATEHON BO3MOXKHOCTH
MOJTyYEHHUsI HEOPTaHUYECKUX U OPTaHWYECKUX COCTMHEHHM 3aJaHHOTO COCTaBa U CTPOCHUS;
MOAOUPATh PeareHThl, YCIOBHS U OMPEENATh MPOAYKTHl PEAKIIHii, MTO3BOJIIOIINX PEaTn30BaTh
71a00paTOPHBIE ¥ MPOMBIIIIEHHBIE CTIOCOOBI MOTYUYEHUS BAXKHEUIIINX HEOPTaHUIECKUX U
OpPraHUYECKUX BEUIECTB;



OIMPCACIIATEL XapaKTCp CPCAbI B PE3YJILTATC THAPOJIN3a HCOPTAHNYCCKUX U OPraHNYCCKUX BCHICCTB U
MIPUBOJUTH MPUMEPHI THIPOIN3a BEIIECTB B MOBCEAHEBHON KU3HU YEJIOBEKA, OMOIOTHYECKUX
OGMGHHLIX mnponeccax v MpOMbIIIJICHHOCTH,

MIPUBOJUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil B IPUPO/JIE, TPOU3BOICTBEHHBIX
MpolLeccax U KU3HEACSITeIbHOCTA OPTaHI3MOB;

000CHOBBIBaTh MPAKTUYECKOE UCTIONIH30BAHNE HEOPTaHMUECKUX M OPraHUYECKUX BEUIECTB U UX
peaxiyii B IPOMBIIIJICHHOCTH U OBITY;

BBITIOJTHATh XUMUYECKUH SKCIIEPUMEHT 10 PACTIO3HABAHUIO U MOJTYUYEHHUIO HEOPTAaHUYECKUX U
OpTraHUYCCKUX BCHICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM COGHHHGHHﬁ, B COOTBETCTBHU C
MpaBWJIaMU U IipreMaMu 06€301MacHOi paboThl ¢ XMMUYECKUMU BEIIECTBAMHU U J1a00paTOPHBIM
o0opyaoBaHuEM;

MIPOBOAUTH pacueThl HA OCHOBE XUMHUUYECKUX QOPMYJI U YpaBHEHHM peakiuii: HaX0XKJIeHUe
MOJIEKYJISIPHOM (pOPMYITBI OPTaHUYECKOTO BEIIECTBA 110 €0 TNIOTHOCTH i MaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIIKX B €r0 COCTaB, UJIU MO MPOAYKTaM CrOpaHUsl; pacyeThl MacCOBOI 10111 (Macchl)
XUMHUYCCKOI'0 COCANHCHUA B CMCCHU; paCUYCThl MaCChI (OG’bGMa, KOJINYCCTBA Bemecma) MMPOAYKTOB
peaKIu, €ClIi OJTHO W3 BEIIECTB TaHO B M30BITKE (MMEET MPUMECH ); PACUE€Thl MACCOBOM HIIH
00BEMHOI JJOTU BBIXOJIA TIPOAYKTA PEAKIIUH OT TEOPETUYECKU BO3MOKHOTO; PACUEThI TETLIOBOTO
a¢dexTa peakuu; pacyeTbl 00BEMHBIX OTHOLICHHUH ra30B MIPU XUMHUECKHUX PEaKIMIX; PACUEThI
Macchl (00beMa, KOJIMYeCTBA BEIIECTBA) MPOIYKTa PEAKIIMU, €CIH OJTHO U3 BEIIECTB 1aHO B BUJIC
pacTBOpa C ONPEIETICHHOW MacCOBOM JIOJIEN paCTBOPEHHOTO BEIIECTBA;

HCIIOJIb30BATh MCTOAbI HAYYHOTI'O MMO3HAHUSA: aHAJIN3, CUHTC3, MOJACIIUPOBAHUC XUMHUYCCKUX TTPOLCCCOB
U SIBJICHUH — MpU pelieHnH y4eOHO-UCCIIe10BaTeNbCKUX 3a/1a4 110 U3yUEHUIO CBOMCTB, CIIOCOOOB
MOJIYUCHUA U paCIIO3HABAHUA OPTraHNYCCKUX BCUICCTB,

BJIAJIETh MTpaBUIIaMU O€30MaCHOTO OOpAaIlEHUs C €IKUMHU, TOPIOYUMH U TOKCHYHBIMH BEILIECTBAMH,
CpelCcTBaMU OBITOBON XUMUU;

OCYIIECTBIISATH MIOMCK XUMHUECKOW HHPOPMAIINHY 110 Ha3BaHHUSAM, UIEHTH(PHUKATOpaM, CTPYKTYPHBIM
(dhopMyaM BelIEeCTB;

KPUTUYECKH OICHUBATh M HHTEPIPETUPOBATH XUMHUUIECKYIO0 HHPOPMAITUIO, COICPIKAIIYIOCS B
COOOIIIEHUSAX CPEACTB MacCcoBOM nH(popManuu, pecypcax MHTepHEeTa, HAyYHO-TIOMYJISPHBIX CTAThSIX C
TOYKHU 3PCHUA CCTGCTBCHHO-HayLIHOI\/JI KOPPEKTHOCTHU B LECJIAX BBIABICHHUA OIIMOOYHBIX CY)KZIGHI/II\/JI )51
(dhopmMupoBaHUs COOCTBEHHO MO3UIINY;

YCTaHABIIMBATh B3aUMOCBS3H MEXAY (paKTaMU U TEOPUEH, TPUUMHON U CIEICTBUEM MPU aHAIIN3E
MPOOJIEMHBIX CUTYallui U 000CHOBAHUY MPUHUMAEMBIX PEIICHUH Ha OCHOBE XUMHUYECKUX 3HAHHI;
NpeACTaBIATh IYTHU PCUICHUA FJ'IO6aJ'IBHI)IX HpO6J’IeM, CTOAIIUX Iepea YCIOBCUYCCTBOM, U
MIEPCTIEKTUBHBIX HAMIPABICHUHA Pa3BUTHSI XUMUUYECKUX TEXHOJOTUH, B TOM YHCIIE TEXHOJIOTUI
COBPCMCHHBIX MaTCPUAJIOB C pa3J'II/I‘-IHOI\/JI (bYHKIII/IOHaJ'II)HOCTBIO, BO300HOBJIIEMBIX HCTOYHUKOB ChIpbA,
nepepadoTKU U yTUIU3AIUU TPOMBIIUICHHBIX U OBITOBBIX OTXO/IO0B.

OOyyaronuiicst MOJIyYUT BO3MOKHOCTH HAYYUTHCH:

(dhopMynHupoBaTh L1eIb UCCIEAOBAHUS, BBIIBUTATh U MMPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3bI O
XUMHYECKUX CBOMCTBAX BCIICCTB Ha OCHOBEC UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYyIHaThb B
XUMHYECKHE PEaKIH, O XapaKTepe U MPOAYKTAX Pa3IUnIHbIX XUMUIECKUX PEaKIUil;
CaMOCTOATCIIbHO INIAHUPOBATHL U ITPOBOANUTH XUMHNYCCKUEC SKCIICPUMCHTEI C CO6J'IIOI[€HI/I€M ImpaBUI
0e30MmacHoi paboTHI ¢ BelleCTBAMH U J1a00paTOPHBIM 000PYIOBAHHEM;

HUHTCPHIPECTUPOBATH JAHHBIC O COCTABC U CTPOCHHU BCIICCTB, IMOJTYYCHHBIC C ITIOMOIIIBIO COBPEMCHHBIX
(U3UKO-XMMHUYECKUX METOOB;

OIMCHIBATH COCTOSIHHE JJICKTPOHA B ATOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUIECKHIX
MIPEICTABICHHUI O CTPOCHUU aTOMA ISl OOBSICHEHUS PEe3yJIbTAaTOB CIIEKTPAIILHOTO aHallM3a BEIIECTB;
XapaKTCPU30BaATh POJIb a30TOCOACPIKAIINX T'CTCPOUUKITNICCKUX COGI[I/IHGHI/Iﬁ N HYKJICMHOBBIX KUCJIOT
KaK BaKHEUITNX OMOJIOTUYECKH aKTUBHBIX BEILIECTB;

IPOrHO3UPOBATH BO3MOKHOCTD IMPOTCKAHWA OKHCIUTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKHHﬁ, JICKAIIUX B
OCHOBE IIPUPOJIHBIX U MPOU3BOICTBEHHBIX MPOIECCOB.



COILEPKAHUE ITPOI'PAMMBbI
10 KJIACC
I. Yraesonopoasl. (38 yacos)
1.1: Beaennue. (8 uacoB)
1. Ctpoenus aToMa yriiepojia B HOpMaJIbHOM M BO30YK/IEHHOM COCTOSIHUSIX. DIEKTPOHHBIC U
3JEKTPOHHO-Tpaduueckue GopMyJibl aTOMa yTiepoa.
2. 'mbpuausanus opoburtaneld Ha mpuMepe aToma yrieposaa. Bunbsl rubpunuzamun. ['eomerpus
MOJIEKYJI pAaCCMOTPEHHBIX BelecTB. KpaTHOCTh yriiepos - yriaepoaHbsix cBsizeil. OcoObie BUIBI CBSA3H B
OpPraHMYECKUX BEIIECTBAX: G — CBA3b U T — CBSA3b.
3. Homenknatypa opraHMuecKHX COeTUHEHHI: cucTeMaTHuecKasi, TpUBHAJIbHAS, PalliOHAJIbHAS.
OO01u11e MPUHIUIBI TOCTPOCHUS Ha3BaHUI OPraHNYECKHUX BEIIECTB, YIIPAKHEHHS — COCTABIICHHUE
(dhopmysT To Ha3BaHMUSIM U HA00OPOT.
4. Buzpl U30MepUU OPraHUYECKUX COEMHEHUN: CTPYKTYpHasl U IPOCTPAHCTBEHHAS!.
5. O6mIre 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIIHI C Y4aCTHEM OPTraHUYECKUX BEIIECTB. Y CIIOBHS
MPOTEKaHMs, CIIOCOOBI Pa3pyILICHHUS CBA3EH, KIIaCCU(PHUKAIHS PEAKIIUKA IO MEXaHU3MaM U THITY
PEaKUMOHHBIX YACTHII.
6. — 7. AnropuTM pelieHus 3a1a4 Ha BRIBOA (DOpMYII BEIIECTB 110 MACCOBBIM JIOJISIM 3JIEMEHTOB.
8. Utorosoe noropeHue teMol «BBeaeHne»
1.2: IlpenesabHble yriaesogopoasbl. (7 4acos)
9. Ankansbl. [TapameTpbl XUMHYECKOW CBSI3HM, MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, IOHITHE O
KoH(popManusx, Buasl KoHpopmaruii. CBSI3b NPOCTPAHCTBEHHOTO CTPOCHHS U YCTOWYMBOCTH
BEIIECTB.
10. B3auMHoO€E BIMsSIHME aTOMOB B MOJIEKYJIaX aJKaHOB. PErnoceneKTMBHOCTD peaKiuil.
11. OcobeHHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIUNA C yIaCTHEM aJIKaHOB, MEXaHHU3M PEaKITUU
CBOOOTHO-PAIMKAIEHOTO 3aMEIICHUS.
12. Huknoankanel. OCOOEHHOCTH CTPOEHUS U CBOMCTB IIUKJIOATKAHOB: PEAKIIUY 3aMELICHUS U
MIPUCOCTMHEHHUS.
13. — 14. Pemenue 3aa4 Ha HAXOXKICHUSI MOJIEKYJISIPHBIX (DOPMYJT OPTaHUYECKUX BEIIECTB IO
MIPOJYKTaM CTOpPaHUSI.

15. UtoroBoe noBropeHue teMol «IIpenenbHbie yrieBoaopoab»

1.3: HenpeneabHble yrieBoaopoasl. (13 yacos)

16. IIpupoaa nBOIHOI CBA3M B allkeHax H ankagueHax. OOpa3oBaHUE U MapaMeTphl JBOIHON CBS3H.
Bunel uzomepun.

17. MexaHu3M peakiiu 31eKTPOUIBLHOTO TPUCOSANHEHNUS, TIpaBuiio MapKkoBHUKOBA. D¢ ekt
Xapama (mepokCuaHbIH 3)PeKT).

18. Peakiuu 3amerieHus B ankaHax. MexaHu3M peakiiuu CBOOOIHO-PAIUKATBHOTO IPUCOSANHEHHUS Ha
MIpUMEpE PEAKIMU MTOJIMMEPU3ALIUU.

19. — 20. OKuCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C YUACTUEM AJIKEHOB.

21. Peakuuu npucoeIMHEHNUS TaJIOTEHOB U raJIOT€HAJIKAaHOB K COIPSKEHHbIMAJIKaIUEHAM,
3aBUCUMOCTB IIPOJYKTOB PEAKLUN OT YCIOBUI UX MPOTEKaHUs. Peakunu npucoeMHeHUs Ha MpUMepe
M30JIMPOBAHHBIX U KYMYJIMPOBAHHBIX aJIKAJIMCHOB.

22. Anxunsl. [Ipupona Tpoiinoii cBsa3u. OOpa3oBaHue U mapaMeTpbl TPOHHOM cBA3U. Buabl nsomepun.
23. Peakiuy mpucoeIMHEHHS U 3aMEIICHUS B aJIKMHAX.

24. —25. OKUCIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C YUaCTUEM AJIKMHOB.

26. —27. Pemienue 3a1a4 Ha HAXO0XKICHUSI MOJIEKYJISIPHBIX (DOPMYJT YTIIEBOAOPOIOB 10 O0IIIeH
(dbopMyIie BelecTBa.

28. Utorosoe nosropenue teMsl «HenpenenbHble yriieBoa0pOIb»

1.4: ApomaTuueckue yriaesoaopoabl. (10 yacos)

29. Ipupoa apoMaTHIECKOH CBsA3H, €€ BIUSAHKME HAa PEaKIIMOHHYIO CIOCOOHOCTh BellecTs. M3omepus
Y HOMEHKJIaTypa apeHoB.



30. MexaHu3M peakIuy IEKTPOUIHLHOTO 3aMEIEHUS Ha TpUMepe OCH30J1a M €T0 TOMOJIOTOB.

31. OpueHTaHTHI IEPBOTO U BTOPOTO poja B O€H30JbHOM KoJiblle. CoryiacoBaHHasi M HECOTIacCOBaHHAs
OpHUEHTALHS.

32. —33. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH, TPOTEKAIOIINE C YYACTUEM I'OMOJIOTOB
OeHzomna.

34. O6mue cnocoObl MPOMBIIIIICHHBIX U JJA0OPATOPHBIX CITOCOOOB MOTYUYEHUS YTIEBOAOPOIOB.

35. JlaGopaTopHnast pabota. KauecTBeHHBIE peakliiu Ha yTIIEBOAOPOIbI.



36. — 37. I'eneTnueckast CBsI3b YIJI€BOJOPOIOB.

38. UtoroBoe 3ansatue no 1 pazueny «YTiIeBOAOPOIAbD

I1. Kucnopoacoaepaxamnue opraHndecKue BelecTsa. A30TcoaepsKkamme OpraHuyecKue
BelllecTBa.

2.1: CoupThl. (6 4acos)

39. Kucnopoacoaeprxaniie opraHudeckue Bemectsa. OyHKIMOHATBHBIC TPYIITBI (THIPOCOTPYIINA,
KapOOHMIIbHAsI, KapOOKCHIIbHAs ). B3anMHOe BIMsSHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEILECTB,
COJIeprKalIX KUCIOPOI.

40. PacnipenienieHne 2JIEKTPOHHOM INIOTHOCTH B MOJIEKYJIaX CIIUPTOB Pa3HbIX TOMOJIOTUYECKUX PSAAOB:
MpeieTbHbIX, HEMIPeIeIbHbIX, apoMaTudeckux. O0Ias XxapakTepuCTHKa XUMUYECKUX CBONCTB
CIUpTOB. Peakiuu 3amelieHys, IpOTEKAOLIUE B YIVIEBOAOPOJHOM pajuKalle CIUPTOB.

41. OcoOEHHOCTH CTPOCHUS U CBOMCTB MHOTOATOMHBIX CITUPTOB. DEHOIBI, CTPOCHKE, CBOWCTBA,
OpHEHTaIHs B OEH30JIbHOM KOJIBIIE.

42. IIpombIlITIEHHBIE U TA00PATOPHBIE CITOCOOBI MOTYyUYCHHsI CITUPTOB U (heHona. MexaHu3M peakiuu
HYKJICO(QHUIIBHOTO 3aMEIEHHsI Ha TIPUMepE MOIyUYeHHs! CIIUPTOB U3 rajloreHalKaHOB.

43. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C YYACTUEM CIUPTOB.

44. UtoroBoe 3ansatue 1o teme « CnupTh»

2.2: KapOoHuabHbIe coeuHenus. (3 yaca)

45. T'omonoruueckue psaasl KapoonmnoB. Kiaccudukamms. M3omepust 1 HOMEHKIaTypa. DJIeKTPOHHOE
CTpOEHHE, B3aMHOE BIMSHHE B MOJIEKYJIaX.

46. XuMu4eckrue CBOMCTBA aJIbICTHI0B U KETOHOB. MeXaHH3M peakifii HyKJI1eo(pHIbLHOro
MPUCOEINHEHNS Ha IPUMEPE allbJIETUIOB U KETOHOB.

47. OKHCIUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIMM C YyUYACTUEM AJIBJIETUIOB U KETOHOB.

2.3: KapOokcunbHbIe coequHeHus. (9 yacoB)

48. Cocras, kaccudukanys, ©30Mepus 1 HOMEHKJIATypa KapOOHOBBIX KUCIIOT. DIEKTPOHHOE
CTpOEHHE, B3aMHOE BJIMSIHUE B MOJIEKYJIaX.

49. Oco0bie CBOMCTBA HEKOTOPHIX KAPOOHOBBIX KUCIOT: MypaBbUHOM, MaJTbMUTHHOBOM, CTEaPHUHOBOM.
Mpiuta. OTHOIIEHHE MBLIA K )KECTKOU BOJIE.

50. HenpenenbHble, ABYXOCHOBHBIE U apoMaTHUeCKHe KUCIOThl. OCOOEHHOCTH UX CBOMCTB. CIIOCOOBI
MIOJIy4€HHUS JBYXOCHOBHBIX KHCIIOT.

51. B3auMocCBs3b KHUCIOPOICOAEPIKALIUX OPTaHUYECKHIX BEIIECTB.

52. B3auMocCBs3b KHCIOPOACOAEPKAIIUX OPraHUYECKUX BELIECTB U YTIIEBOIOPOAOB Pa3IMUHbIX
TOMOJIOTHUECKUX PSAIOB.

53. — 54. Peuienue 3a7a4 Ha HAXOXKJECHUE MOJIEKYJIIPHON (POPMYJIbI OPraHUYECKOTO BEILIECTBA,
COJIEPIKaIIero KUCIOPO.

55. JIaboparopnas pabota. KauecTBeHHbIE peakiliy Ha KHUCIOPOICOACPIKAIINE OPTaHNIECKUE
BEIIIECTBA.

56. UroroBoe 3ansTHe 1no reMam: «KapOoHunbHbIE U KapOOKCUIIbHBIE COEAMHEHUS

2.4: Amunbl. (3 yaca)

57. Amunbl. OCHOBHOCTb aMHUHOB, 00YCJIOBJIEHHAs! 0COOBIM CTPOCHUEM aMUHOTPYIIIIBI.



58.AnunuH. OCHOBHBIE CBOMCTBA aHWJIMHA B CPABHEHUHU C aMMHAMM U aMMuakoM. OpueHTanus B
OCH30JIbHOM KOJIbIIe. MeXaHW3M peakiuu 3uHNHA.

59. Penienue 3a/1a4 Ha HAXOXKICHUE MOJICKYJIAPHON (POPMYIIBI OPraHMYECKOTO BEIIECTBa,
COJZIepKAaIIEro a3or.

I11. BemecTBa :XMBBIX KJIETOK. (6 4acoB)

60. XKXupsl. OcoOEHHOCTH CTPOCHUS, COCTAB M KiaccuuKaIus xupoB. CBOMCTBA IPENCTbHBIX U
HETpeeNbHBIX )KUPOB.

61. Monocaxapuasl. Knaccudukanus, coctaB, n3oMepusi, TayTOMEpHs, ONITHYECKast H30MEPHSI.
CBoiicTBa MOHOCAaXapUJI0B HA OCHOBAHUHU UX COCTAaBA U CTPOCHMUS.

62. Onurocaxapuipl, noaucaxapuabl. CTpoeHHE, HAXOXKICHUE B IPUPOIe. XUMHUUYECKHE CBOMCTBA:
OKHUCJICHUE, KUCIOTHBIN THAPOJIN3.

63. AMUHOKHCIIOTHI —aM(OTEepHBIC OPTaHMYECKUE COeTMHEeHUS. B3auMHOE BIUSHHE IBYX
(YHKIIMOHATBLHBIX TPYIII APYT HA JAPYTa.

64. benku — mpUpOIHBIEC MOTUMEPBL. [ Maponu3, neHaTyparus, IBETHbIC PEaKIIMN Ha OCTTKH.

65. JlabopaTtopHas pabora. KauecTBeHHbIE peaKllii Ha aMHHBI, KpaxMall U OCIKH.

IV. BbicokoMoJieKyJIsIpHbIe OPraHUuYeCKHe BellecTBa, BOJOKHA. (5 4acoB)

66. [Tonmumepsl, 0cOOEHHOCTH CTPOCHUS, (PUZNIECKUX CBOICTB, CIIOCOOBI MOTYUYECHHUS TTOJTMMEPOB:
MOJIMMEPU3ALS, TOJIUKOHICHCALIMSL.

67. CrepeoperyisipHble TOJIMMEphI. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIE MONMMEPHI. [l1acTMaccsl.
68. BonokHa, kinaccuukaus, Ipou3BOJACTBO BOJOKHA KAalPOH U JIaBCaH peaKIuei
MOJIMKOHICHCAITUH.

69. Utorosoe 3ansarue no pazgenam Il u IV

70. O60o061matoiiee MOBTOPEHHE.

11 KIIACC

V.Xumnueckuii 31emeHT (11 yacos)

71-72. ®opMbl CyIIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE TIOHITHS M 3aKOHBI XUMUH.
73-74. Crpoenue atoma. [lepuoanueckuii 3akoH. [lepuoanueckasi cucteMa 3J1€MEHTOB U CTPYKTypa
3JIEKTPOHHOU 000JIOUKH aTOMOB.

75-76. Xumuueckue (GOpMYJIbI U pacueThl 0 HUM. 3a/1a4il Ha HAX0XKJACHUE XUMHUECKON (POpMYIIBI
BEIIECTBA.

77. KonngectBo BemiecTBa. Ynucao ABoraapo. MossipHblil 00beM ra3oB. ['a30Bbie 3aKOHBI.

78. ANTrOpUTMBI PELLIEHUS paCUETHBIX 3a/1a4.

79. AATOpUTMBI pelIeHUs SKCIIEPUMEHTANIbHBIX 3aa4 [IPU U3yYEHUU HEOPTaHUYECKUX U
OPraHUYECKHX COCTUHEHUM.

80.HToroBoe 3aHsiTHE O TEMEKXUMUYECKHUMN STIEMEHT.

VI.BemecTBO (9 4acoB)

81. DnexkTpooTpuIATENbHOCTh XUMUYECKHUX 3JIEMEHTOB.



82. Nonnas cBs3b. Katnonsl n annoHsl. Knnaccudukaiiys HOHOB IO COCTaBY (IIPOCTHIE U CIIOKHBIE),
1BeTa MOHOB. lOHHBIE KpUCTaUIMYECKHE pemeTk. CBONCTBA BEIIECTB C MOHHON KPUCTAIUNIMYECKON
PELLIETKOM.

83-84. Knaccudukaiys KOBAUICHTHOW XMMUYECKOHN CBS3H: TI0 MEXaHU3MY 00pa30oBaHus (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN), IO ANEKTPOOTPUIIATEIBHOCTH (TIOJIIPHAS U HETIOJISIPHAs ), 110 CIIOCOOY
MepEKPBIBAHUS JICKTPOHHBIX OPOUTANICH (G U T), IO KpaTHOCTH (OJAMHAPHAS, TBOWHAS, TPOWHAS U
nostytopHasi). ITossspHOCTE CBSI3M U NOJISPHOCTH MOJIEKYJIBI.

85. MexmorekysipHasi 1 BHyTPUMOJIEKYJIsIpHas BOJOPOIHAS CBSA3b. MexaHn3M 00pa30BaHus U
3HAa4YeHHE BOJOPOHOM CBSI3M JUISl OPTaHU3ALUHU CTPYKTYp OUOTIONUMEPOB.

86. Enqunas npupoia XuMuuecKux cBszeil. MoHHas cBs3b Kak NMpeaeabHbIi clydail KOBAJICHTHOM
MOJIAPHOU CBA3H; IIEPEXO0]] OJHOIO BUJIA CBA3H B JPYIOM; Pa3HbIC BUIBI CBA3H B OJHOM BELIECTBE.
MexMOJIeKyIsIPHBIE B3aUMOIEHCTBUSI.

87. Metannyeckast CBsI3b.

88. BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. THUIT KPUCTATIITMYECKON PEIIETKHU.
3aBHCHUMOCTb CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOEHUSI.

89. Utorosoe 3ausatue no treme«BemecTBoy.

VII. Knaccupukanusi xumuueckux peakuuii (15 yacos)

90. PacueTsl 00BEMHBIX OTHOIIIEHUN Ta30B MTPU XUMHYECKUX PEAKITUIX

91-92.OnexTponurrnyeckas AMCCOLUALNS HEOPTaHUYECKUX U OPTaHUYECKUX KUCIIOT, LIEJIOUEH,
coneii.Peakiiuu norHoro oomMeHa.

93. Pacuertsl, CBA3aHHbBIE C KOJUYECTBEHHBIM COCTABOM PacTBOPOB.

94-95. CxopocTh XMMUYECKOM peakiuu. [IOHATHS «3HTATBINSY, «IHTPOTHUY, «dHEpTUus [ noocay.
OO6patumMble 1 HEOOpAaTUMbIE XMMUYECKHE PEAKIINU. XUMUYECKOEe PaBHOBECUE U YCIIOBHUS €T0
CMEIICHHUS.

96. Pemienue 3ana4 1o reme: «CKOpOCTh XUMUYECKOU PEAKLIUN

97. TernoBble 3P PEKTH XUMUIESCKUX PEeaKIHii, 3aKoH ['ecca. PacyeTsl mo TepMOXHUMHYECKAM
YpaBHEHUSIM

98-99. OxucIUTENBHO-BOCCTAHOBUTENBHBIE peaklUi. MeTo 1 3JIEKTPOHHOTO U AJIEKTPOHHO-UOHHOTO
6ananca. Bnusinue cpenpl Ha nporexkanue OBP.

100. Koppo3ust MeTanioB U CriocoObl 3alUTHI OT HEe.

101-102. I'uaponn3s opraHMYECKUX U HEOPraHUYECKUX coeinHeHnH. OOpaTuMBbIi THAPOIIHU3,
HeoOpaTUMBbIN THAPOIU3 U 0OMEHHBIN ruaponn3.Boropoanblil mokas3aTens.

103. DnexTpoaun3 pacniaaBoB U paCTBOPOB BEILLIECTB.

104. Utorosoe 3anstue mo teme«Knaccuukanus XMMIUUECKUX PEAKIIAI).

VIII. KoMiuiekcHbIEe COeIUHEHUS U KPUCTALIOrHAPaThI (3 yaca)

105. Koopaunanuonnas teopust A. Bepaepa. Komrnekcusie coequnenus. Knaccuduxarnmus,
HOMEHKJIAaTypa. XuMu4eckue cBoicTBa. [logyueHune u npuMeHeHne

106. Kpucrannoruaparel. Xumuueckue cBoicta. [loayuenue u npumMmeHeHue.

107. Pemenue 3anay no teme: «KpucraminoruapaTs.

IX.Knaccudukauus BemecTB U uX cBoiicTBa (12 yacoB)

108-111. Xapakrepuctuka metamioB riaBHbix noarpymnm [—III rpynn. Xapakrepuctruka MeTamioB —
MeJH, XpoMa, JKeJe3a.



112-114. XapakrepucTika HEMETAUIOB IMaBHbIX noarpynn [V-VII rpynm.

115.Xumuyeckue CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KIacCcOoB. B3anmMocBs3b
HEOpPraHMYECKUX BEILECTB.

116. Ilpakxmuueckas paboma Ne | XuMudecKkue CBOMCTBA OKCHUIOB, OCHOBAHHM, KHCIIOT U COJICH.
117. 'enetnueckas cBA3b MEKIY KJIacCaMU HEOPTaHUYECKUX COECTUHEHUI.

118. Utorosoe 3ansatue no teme«Knaccudukaiys BemecTB U UX CBOMCTBa». Pemenue 3a1a4 mo teme:
«Heoprannueckue BelecTBa.

X. Ciu1aBbl 1 MHTEPMETAJUIH/BI (2 Yac)

119.CrnaBbl U1 UHTEPMETAIUTUIBI.

120. Pemenue 3a1a4 Ha BEIYMCIICHUE MACCOBOM JIOJIM METaJlIa B CILJIaBe, BhIBeJeHUE (OPMYJT
MHTEPMETAJUIN/OB.

XI. MHoroo6pa3ue opranu4ecKux BemecTn (8 yacos)

121-122. OCHOBHBIE MOJOKEHNS U HAIIPABJICHUS PA3BUTHUS TEOPUH XMMHUUECKOTIO CTPOEHUS
opranndeckux BemiectB A.M. byTiepoBa. OcoO€HHOCTH XUMHUYECKOTO U AJICKTPOHHOTO CTPOCHUS
aJIKaHOB, AJIKEHOB, aJIKHHOB, UX CBOWCTBA.

123.ApoMaTtrdeckue yrieBoaopOIbl.

124.9nexTpoHHOE CTpOeHHE (PYHKIIMOHAIBHBIX TPYTIIT KUCIOPOA0COACPIKALINX OPraHMUECKUX
COCIUHEHUH.

125.XuMHueckre CBOMCTBAa KUCIOPOACOAEPKAIIUX OPTraHUIECKUX COEIUHEHUM.

Cnoxunsie 3¢upsl. Kupbl. Mbuia.

126. YrneBossl.

127. AMuHBI. AMUHOKHUCIIOTHI. benku.

128. UtoroBoe 3ansTue mno reMme«MHOroo0pasue OpraHn4eckux BELIECTBY.

XII. ITo3HaHue ¥ NpUMEHEeHHEe BellecTB U XuMu4ieckux peaxkuui (10 yacos)

129.ITpaBuna pabotsl B 1abopaTopun. MeTo sl Uccie10BaHU 00BEKTOB.

130. KauecTBeHHBIE peakIuy Ha HEOPraHUYECKHE U OpraHUYECKHE BELIECTBA.

131-132. Ilpakmuueckas paboma Ne 2 KauecTBeHHbIE peaKLIMU OPraHUYECKUX U HEOPIraHUYECKUX
COCIMHEHUM.

133. O6mue HayyHbIe TPUHIIUITBI XUMUYECKOTO MTPOU3BOJICTBA.

134. PacyeTsl Macchl BEIIECTBA WM 00BbEMa Tra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA U3
y4acTBYIOUINX B PEAKIIHH.

135. Pacuetsl macchl (00beMa, KOTMUYECTBA BEIIECTBA) IPOAYKTOB PEAKIMH, €CIIH OJHO U3 BEIIECTB
JaHO B U30BITKE (MMEET MPUMECH).

136. PacueTsl Macchl (00beMa, KOJTMUECTBA BEIIECTBA) IPOAYKTA PEAKIIUH, €CIIH OJHO U3 BELIECTB
JTaHO B BUJIE pacTBOpA C OIpeIeJICHHOH MacCOBOH J10JIei pacCTBOPEHHOT'O BEIIECTBA.

137. 3apaum Ha onpeeNeHre BbIX0/1a MPOAYKTa peaKkiuu.

138.3amaumn Ha onpeeneHre KOJIMYECTBEHHOIO COCTaBa CMECH.

139-140. 3ammra MpoeKTHBIX PadoT.

TEMATHYECKOE IINTAHUPOBAHHME

Ne TemaTuveckoe MIIaHMPOBaHUE Koua-Bo
yac
1. YrineBomopoasl 38
1 Beenenue 8
2 [IpenenbHbIe YIII€BOAOPOIbI 7
3 HenpenenbHbie yrieBoaopoibl 13
4 ApomaTudecKkue yriieBoJopOabl 10
2. Kucnopoacoaep:kaiiiue opraHu4ecKre BeIlecTBa. 21
A3zoTcoaeprKkalye OpraHnuecKre BelecTBa
5 CrupTsl 6




6 KapOoHuIbHBIC COSAMHEHUS 3
7 KapOokcuibHbIE COeTUHEHUSI 9
8 AMUHBI 3
3. BenrecTBa JXUBBIX KJIETOK 6
9 BemiecTBa »XKUBEIX KIETOK 6
4. BpICOKOMOJIEKYJISIpHBIE OPraHUYECKHE BELIECTBA, BOJIOKHA 5
10 BrICOKOMOJIEKYISIpHBIE OPraHMYECKHUE BENIECTBA, BOJIOKHA 5
5. XuMH4eCKu JIIEMEHT 11
11 XHUMHWYECKUH 3JIEeMEHT 11
6. BemectBo 9
12 BemectBo 9
7. XuMuueckas peaxius 15
13 XuMudeckas peakist 15
8. KomIiekCHbIE COeIMHEHUSI M KPUCTAJIIOTHAPATHI 3
14 KoMIutekCHbIE COeAMHEHNS U KPUCTAJUIOTUAPATHI 3
9. Kitaccudukanms BEIeCTB M MX CBOWCTBA 12
15 Knaccudukanmst BEemecTB 1 MX CBOWCTBA 12
10. CrimaBbl 1 MHHTEPMETAJUTHIBI 2
16 CruiaBbl 1 THTEPMETAJLITUIBI
11. MHOroo6pa3ue opraHMueCcKUX BEIICCTB 8
17 MHoroo6pa3ue OpraHM4ecKuX BEIICCTB 8
12. Tlo3HaHME U IPUMEHEHHUE BEIIECTB U XMMHUYECKUX peaKkui 10
18 ITo3HaHue ¥ MPUMEHEHHE BEIECTB M XMMUYECKUX PEeaKIfil 10
CIIMCOK JIMTEPATYPEI

OcHoBHasi IuTEpaTypa:

1. I'abpuensn O. C., JIsicoa I'. I'. Xumus. 11 k. [IpodunbHelil ypoBeHb: MeToauueckoe noco-oue.
— M.: JIpoda.

2. I'abpuensn O. C., OctpoymoB U. I'. Hactonphas kaura yuurens. Xumus. 10 k1. — M.: [Ipoda,
2015.

3. T'abpuensn O. C., JIsicoa I'. I'., BBenenckas A. I'. HacronpHast kaura yuurens. Xumus. 11 ki.: B 2
gy, — M.: JIpoda, 2014.

4. I'abpuensn O. C., OctpoymoB U. I'. Opranndeckast XuMus B TecTax, 3ajayax, ynpaxHeHusax. 10 k.
— M.: Jlpoda, 2015.

5. TabpuensH O. C., Octpoymos 1. I'. O61mas XxumMus B TecTax, 3a1a4ax, ynpaxueHusax. 11 ki — M.:
Hpoda, 2003—2005.

6. Xumus. 10 ki1.: KonTposbHble 1 npoBepouHbie paboThl kK yueOHUKy O. C. 'abpuensHa «Xumusl.
10»/0. C. T'abpuensn, I1. H. bepeskun, A. A. Ymaxkosa u ap. — M.: Ipoda, 2014.

7. Xumus. 11 k 1.: KontponbsHsle 1 mpoBepouHblie padoTel k yueoHuky O. C. 'abpuensna, I'. I
JIsicoBoit «Xumus. 11»/ I'abpuensuO. C., bepeskunll. H., Ymakosa A. A. u 1p. — M.: JIpoda, 2014.
8. Bonosuk B.b., Kpyreukas E./l. Oprannueckas XuMusi: BOIIPOCHI, YIPAKHEHUS, 3a1a4H, TECTHI.
[Tocobue nns crapmexiaccHukoB.- CI16: CMUO Ilpecc, 2012

9. Paneuxuit A.M., KypssnoBa T.H. {lunaktuueckuii matepuan no xumuu. — M.: IIpocBemenue, 1997.
10. Hoponskun B.H., bepexxnas A.I'. EI'D 2016: TeMmatuueckue u TUITMYHBIE TECTHI.

11. Wtpemmnep I'.1., Xoxnos A.U. MeToanka pacueTHbIX 3aAa4 1o Xumuu 8-11 kitaccoB. — M.:
[Ipoceemenue, 2001.

12. Kapuosa A.A., JleBkun A.H. Opranndeckas xumus. — Asaios, 2005.



13. HoBommuckuii .M., HoBommnckast H.C. Tumsl XuMudeckux 3a1a4 U ciocoObl ux pemienus §-11
kiaccel, M.:OHUKC Mup u o6pazoBanue 2016

14. EropoB A.C. u np. [locobue-penetutop 1jisi MOCTyHAIOUUX B BY3bl// 4yeTBepTOE N3aaHue — PoctoB
H/]1: m31-Bo «DeHukcy, 2016.

15. T'abpuensu O. C., Batnuna JI. I1. Xumuueckuii sxcnepumenTt B mkose. 10 k1. — M.: [Ipoda,
2013.

16. T'abpuensn O. C., OctpoymoB U. I'. «Xumudeckuii skciepuMeHT B mmkose. 11 kimace» - M.:
Hpoda, 2013.

JlonoJIHUTeIbHAS JIMTEpaTypa:
1. Opranuyeckast XUMH B TecTax, 3afadax, ynpaxHenusx. 10 ximacc: yueOHoe mocoOue Juist
obmeobpazoBatenbHbIX yupexaenuii / O.C. 'abpuenss, N.T'.

Octpoymos, E.E. OctpoymoBa. — 3-e uzn., crepeorurt. — M.: [Ipoda, 2015. — 399.

2. T'abpuensn O.C., OctpoymoB U.I"., CnaakoB C.A. «Xumus ['oroBumcs k EI'9», M: JIpoda,2011r.
3. EI'D 2016. Xumus. Tunossle Tecrosblie 3ananus / FO0.H. Mensenes. — M.: U3narenscTBo
«3JK3ameny, 2016. — 111.

4. Ormmunuk EI'D. Xumus. Pemenne cnoxsbix 3aaa4. [lon penaxnueit A.A. Kasepunoii / @UIN. —
M.: UnTemnext-Llentp, 2016. — 200c.

5. Enunblii rocygapcTBeHHbIN 3k3ameH 2016. Xumus. YHUBepcaabHbIe MaTEpHabI 151 TOATOTOBKU
yuamuxcs / @UIN. — M.: Uarennekt-Lentp, 2016. — 272c¢.

6. Xomuenko M.I'. Pemenne 3amau mo xumun. — M.: OOO «M3narensctBo HoBas Bosaay, 2015. —
256c.

7. Xomuenko I'.I1. Xumus s nmoctynaronmx B By3bl: Yued.mocodue. — M.: Beicir.mk., 2008. — 367
C., U

DJIeKTPOHHBIEe 00pa3oBaTe/ibHbIE pecypchl

1. «Emunas xomnekuus Lludbposeix O6pazoBarensHbix PecypcoBy (Habop mupoBhIX pecypcoB K
yaeonukam O.C. 'abpuensna) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php — xxypHan « XumMus».

3. http://him.1september.ru/urok/- Matepuansl k ypoky. Bce paboTsl, Ha OCHOBE KOTOPBIX CO3/IaH
caiiT, ObLTH OMyOIMKOBAHBI B KypHaie «XUMHs». ABTOpaMu caiita rpojenana 0ojbiias padoTa 1mno
CHCTEMATU3UPOBAHUIO FA3€THBIX CTaTel ¢ y4ETOM IIKOJILHON y4eOHOM IIPOrpaMMEI 10 MPeaMETY
"Xumus".

4. www.edios.ru — DHI0C — HEHTP AUCTAHIIMOHHOTO 00pa30BaHUU

5. www.km.ru/education - yaeOHbBIC MaTepHalIbl U CI0BapH Ha caiite «Kupumt u Medoauii»

6. http://djvu-inf.narod.ru/ - anekrponnas 6ubauorexa

7. Ypoxu xumun KUPUJUUIA U ME®OM S, 10-11 knacceel, Buptyansnas mkona Kupuna u
Medoaus, OO0 «Kupum u Medonuii», 2005

8. «lIkoNbHBIN XUMUYECKHI IKCTIepUMEHT. OpraHndeckas XuMus», 9acthb 1-5, COopHUK
JIEMOHCTPAIIMOHHBIX OIBITOB AJIs cpeliHel olreodpa3oBarenpHol MmKobl, OO0 «TenexomMmanus
CI'Y TB», CoBpemenHas rymManuTapHas akagemus, 2005

9. ObpasosarenbHas kojutekuus 1C, Oprannueckas xumus 10-11 knaccesl, JlJabopaTopus cucrem
mynbTUMeaua, Mapl'TV, 2000, 2003

10. ABTopckuit mpoaykt npeseHtauuu MicrosoftPoverPoint

BO3MO’KHBIE TEMbI IUISA IIPOEKTOB.
1. OOBUHSIOTCS TPUPOIHBIE UCTOYHUKHU YTJIEBOIOPOJIOB.

2. YraeBonopozs! B npupone. Hedts 1 npupoaHblii ras.
3. Apomartu3aTopsl Ha OCHOBE CIIOKHBIX 3(UPOB.
4. Apomarudeckre Maciia — OECIIEHHBIN 1ap MPUPO/IBL.



5. AciupuH — ApyT uiM Bpar?

6. beH3anupeH - XUMUKO-9KOJIOTHYECKast Mpo0IeMa COBPEMEHHOCTH.
7. B Mupe noamMepoB.

8. I'moTamaT HaTpusi — NPUYMHA UIIEBONH HAPKOMAHUU.

9. XKupsr: Bpea u nonb3a.

10. 13 :x13HU NOIMITUICHOBOIO IIAKETa.

11. 13 gero coctout onexna. BonokHa.

12. Mup nnactMmacec.

13. MbuibHast UCTOPUS.

14. Caxap u caxapo3aMEHUTENHN: 3a U IIPOTUB.

15. Yro Takoe He(dTh U KaK OHA MOSBUIACH HA 3emIie?

16. Yto Takoe caxap 1 OTKy/a OH OepeTcs.

17. lenk HaTypaJIbHBIA U UCKYCCTBEHHBIN.

18. B Mupe opraHu4eckux KucioT.

19. A3ot B nuuie, BOA€ U OpraHU3Me 4€JI0BEKa.

20. AmromuHuil — MeTtamt XX Beka.

21. buoreHHas KiaccU(pHUKaLUs XUMUYECKUX 3JIEMEHTOB.

22. B Mupe KOppo3uu METAIIJIOB.

23. B yAMBUTEIIBHOM MUPE KPUCTAIIOB.

24. BiusiHue METaJIOB Ha )KCHCKUN OpPTraHu3M.

25. Bojga — BemiecTBO MPUBBIYHOE U HEOOBIYHOE.

26. BeipanuBanue KpUCTALIOB MPU PA3JIMYHBIX BHEITHUX YCIOBHSX.
27. I'panu sipkoit Hatypsl. 1. Mennenees.

28. XKene3o u okpykaromas cpena.

29. UccnenoBanue ypoBHS KOPPO3UHU MaMSTHUKOB rOPOIa.

30. Moy B IpoIyKTax MUTAHKS M €TI0 BIMSHUE HA OPraHU3M UYeJIOBEKA.
31. MenneneeB u HobOeneBckast mpemusi.

32. MUKpO3JIEMEHTHI: 3J10 WK Os1aro?

33. Ilepuonuueckas cuctema [I.V1. MenaeneeBa kak OCHOBa HAYYHOT'O MUPOBO33PEHUSI.
34. Cona: 3HaKOMasl U HE3HAKOMasl.

35. DneMeHT HOMEp OJIUH.

OCHOBHBIE KPUTEPUU OHEHUBAHUA JEATEJIBHOCTHU OBYYAIOIINXCA

3a4YTE€HO, OTJIMYHO - 3HAHME, IOHUMAaHue, NTyOUHBI YCBOCHHS 00yUaloMMcs BCero 00béma
IIPOrpaMMHOTO MaTepuana. Y MEHHE BBIACIATH TJIaBHBIC MTOJIOKEHUS B U3yYEHHOM MaTepuale, Ha
OCHOBaHMU (PaKTOB U MPUMEPOB 00001IaTh, 1€7aTh BBIBOBI, YCTAHABIMBATH MEKIIPEIMETHBIC U
BHYTPHIIPEIMETHBIE CBA3U, TBOPYECKH IPUMEHSET ITOJIyYCHHBIC 3HAaHNS B HE3HAKOMOW CUTYallUH.
OTcyTCTBHUE OIIMOOK U HEJOYETOB TIPH BOCIIPOM3BEACHUH H3yYEHHOIO MaTepHaa, IIpH YCTHBIX
OTBETax YCTPAHEHUE OTIEIbHBIX HETOUHOCTEN € TIOMOIIBIO TONIOJHUTEIBHBIX BOIIPOCOB YUHUTEI,
coOIIO/ICHHE KyJIbTYpPBI TUCBMEHHOW M YCTHOM peun, MpaBwil 0(hOpMIICHHUS THCbEMEHHBIX PadoT.

XO0poHIo - 3HAHUC BCCT'O U3YUYCHHOI'O IMMPOrpaMMHOI'0 MaTCpHralia.

YMeHuit BBIACIIATD INTaBHBIC IMOJIOKCHHA B U3YYCHHOM MAaTCpHUaJIC, HAa OCHOBAHUHN (1)aKTOB U IpuUMEpPOB
0606HIaTI), ACJIaTb BBIBOABI, YCTAHABJIMBATb BHYTPUIIPCAMCTHBIC CBA3H, IPUMCHSATD ITOJTYUCHHBIC
3HAHUA Ha ITPAKTHUKE.



Hesnauntenbheie (HerpyObie) OMMOKN M HEAOUYETHI TPU BOCTIPOU3BEACHUH U3yUYE€HHOTI0 MaTepuaa,
COOJTI0/IeHIE OCHOBHBIX MIPABWJI KYJIBTYPbl HIUCEMEHHOW M YCTHOM peuu, MpaBu 0(hOpMICHHS
MUCHMEHHBIX paboT.

yIIOBJIETBOPUTEIBHO - 3HAHUE U YCBOCHHME MaTepHajia Ha YPOBHE MUHUMAIIbHBIX TpeOOBaHUN
MIPOTPaMMBbI, 3aTPYJHEHUE TIPH CAMOCTOSITEIIHbHOM BOCIIPOM3BEICHNH, HEOOXOAMMOCTh
HE3HAYHUTEIbHOU MMOMOIIH MMperoaaBaTceis.

YMeHne padoTaTh Ha YPOBHE BOCIIPOM3BEICHUS, 3aTPYTHCHHUS TIPU OTBETaX HAa BUION3MEHEHHBIC
BOTIPOCHL.

Hannaue rpy0oii ommOKH, HECKOIBKUX HETPyObIX IPU BOCIIPOM3BEICHUN U3yUYEHHOTO MaTepHaa,
HE3HAYUTEIIbHOE HECOOIIOICHNE OCHOBHBIX MPABWII KyJIbTYpbl TUCBMEHHOW U YCTHOH peuu, MpaBuil
o OopMIICHUS MTUCHMEHHBIX PabOT

HE 3aYTEHO - 3HAHHWE W YCBOCHHE MaTepHaja Ha YPOBHE HIDKE MUHUMAILHBIX TPEOOBAHUH
MIPOTPaMMBbl, OT/ICJIbHBIE TIPECTABICHUS 00 H3YYEeHHOM MaTepuale.

OtcyTcTBHE YMEHUI paboTaTh Ha YPOBHE BOCIIPOU3BECHMUS, 3aTPy THEHHS ITPH OTBETaX Ha
CTaH/IapTHBIE BOTIPOCHI.

Hannumne HeCKONMBKUX TPYOBIX OMUOOK, O0IBIIOr0 YKciia HErpyObIX MPU BOCIIPOU3BEICHUN
HU3YUYCHHOI'O MaTcpurajia, SHAYUTCIIbHOC HeCOGHIOI[eHI/Ie OCHOBHBIX ITPaBUJ KYJIbTYPhI NHUCHbMEHHOHU U
YCTHOM peuH, mpaBmil 0OPMIICHHS MUCbMEHHBIX PadoT.

1 - cTaBuUTCS 3a MOJTHOE HE3HAHUE U3YYEHHOT0 MaTepHasa, OTCYTCTBUE 3JIEMEHTApHbBIX YMEHHUH 1
HAaBBIKOB.

MarepuanbHO-TeXHHYECKOe o0ecreyeHue

o0pa3oBaTeIbHOMIEATEIbHOCTH

st peanmuzanuu [IporpamMmer «HayuHble 0CHOBBI XUMHH» HEOOXOMMO CO3JIaTh CUCTEMY Y4eOHOTO
obopynoBanus. CoBpeMeHHbIE TPEOOBaHUS K CUCTEME Y4eOHOT0 000pyI0BaHUS MPECTABICHBI B
npukaze MuH#cTepcTBa 00pazoBanus U Hayku Poccuiickoit ¢penepannu Ne 336 ot 30.03.2016 rona

«O0 yTBepkACHUU TIEPEYHS CPEJCTB O0yUEHUS M BOCIIUTAHUS, HEOOXOIUMBIX I pealn3aluu
00pa3oBaTeNbHBIX MPOrPaMM HA4aJIbHOTO O0IIEro, OCHOBHOTO OOMIET0 M CPETHETO OOIIETO
o0pa3oBaHMs, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSAM 00y4eHHUs, HEOOXOAMMOTO MPH

OCHAIIIEHUH 0011e00pa30BaTeIbHBIX OPTaHU3aINI B IENX pealln3alliil MEPOIIPUSATHI IO CONECHCTBHIO
CO3/IaHUIO B CYOBEKTaxX poccHuiickoil henepannu (MCX0As U3 MPOTHOZUPYEMOI MOTPEOHOCTH) HOBBIX
MecT B 00111€00pa30BaTeIbHBIX OPTaHU3AIHIX, KPUTEPUEB €ro ((OPMUPOBAHHS U TPEOOBAHHI K
(yHKIIMOHATTEFHOMY OCHAIIICHHIO, a TAK)KE€ HOpMATHBA CTOMMOCTH OCHAIIIEHHUS OJJTHOTO MecTa
00yJaromerocss yka3aHHbIMH CpeICTBaMU 00y4eHUs U BociuTanus», [loapasaen 15. Kaduner

XumMum.

Kabuner xuMum — kaOWHET MOBBIIICHHOW OMTACHOCTH, KOTOPBIH JTOJKEH OBITh OCHAIIICH BCEMH CPEJICTBAMH
TeXHUKH Oe3omacHocTu. [Ipu mpoBeneHnn yueOHBIX M BHEYUEOHBIX 3aHATUN 0053aTENFHO JOJKHBI
coOIr0IaThCs IPABUIIATEXHUKH OE€30MIACHOCTH TSl KaOMHETOB (JTa0opaTopuii) XUMHUU B COOTBETCTBHE C
mpukazoMm Ne 127 ot 10.07.1987 «O BBeneHUM B 1eHCTBUE MPAaBUI TEXHUKU O€30MaCHOCTHANS KaOMHETOB
(maboparopwuit) xumun 001e00pazoBaTenbHBIXIITKON MunucTepeTBa [IpocBemenus CCCPy.



KanennapHo-reMaTudeckuii miian ¢akyabtaTuBa (yriayOneHHbiii)10
(2 gac B Hegenro, Bcero 70 4.)

Tema ypoka

Koaunu
€CTBO
JacoB

Jlara
npoBeIeHusl

IIpumeyan
ue

IJIAH

pakr

Beenenue

CtpoeHue aToMa yriepojia B HOpMalIbHOM U
B0O30Y’KJIEHHOM COCTOSTHUSIX. DJIEKTPOHHBIE U
HIIEKTPOHHO-Tpadudeckue GopMyIbl aTOMa yTIaepoaa

06.09

[ ' ubpuau3anus opoUTaNE Ha MpUMeEpe aToMa
yriaepoaa. Bunel rubpuanzanuu. ['eomerpust
MOJIEKYJI pACCMOTPEHHBIX BellecTB. KpaTtHOCTh
YIIIEPOJI - YIIACPOIHBIX cBs3eii. OcoObIe BUbI CBS3H
B OPraHUYECKUX BELIECTBAX: G — CBA3b U T — CBA3b

06.09

HomMeHnkiiatypa opraHM4eckux COeIMHEHUM:
CUCTCMATHYCCKas, TPMBHUAJIbHAA, pallkOHaJIbHAA.
OO1Ire MPUHINIIB TOCTPOSHUS Ha3BaHUHN
OpPraHn4CCKUX BCHICCTB, YIIPAKHCHUA — COCTABJICHUC
(dhopMyJI IO Ha3BaHUSAM M HA00OPOT.

13.09

Buabl n30Mepun OpraHu4eCKUX COCIMHECHUMN:
CTPYKTYpHasi U IPOCTPAHCTBEHHAS .

13.09

OO6mre 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIIHH C
Y4aCTUCM OPIraHHYCCKHX BCIICCTB. VYcnosus
MPOTEKaHHUs, CIIOCOOBI pa3pyIlIeHUs CBA3EH,
KJIaccu(UKaLUS peakiuil Mo MeXaHu3MaM | TUITY
PEaKIMOHHBIX YaCTHII.

20.09

ANITOPHUTM PEIICHUS 33a]1a4 Ha BBIBOJ (hOPMYJI
BEILIECTB [10 MACCOBBIM JOJISIM DJIEMEHTOB.

20.09-
27.09

Torosoe IMMOBTOPCHHUC TCMbI «BBenenue»

27.09

IIpenesibHbIE YIJIEBOAOPOABI

Ankansl. [TapameTpsl XMUMHUYECKOH CBS3H,
[IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, TOHSITHE O
KOH(pOpManusix, Buabl KoHGopmarmii. CBs3b
[IPOCTPAHCTBEHHOT'O CTPOCHUS U yCTONYUBOCTH
BEIIECTB.

04.10

10

B3aI/IMHO€ BJINAHHUC aTOMOB B MOHeKy.]IaX AJIKAHOB.
PernocenexkTuBHOCTh PEaKIu.

04.10

11

Oco0eHHOCTH TPOTEKAHUS XUMHUYECKUX PEAKIIUA C
y4acTHEM aJIKaHOB, MEXaHU3M peaKlUu CBOOOIHO-
PaIUKaIbHOIO 3aMEILCHUS.

18.10

12

18.10




[{uknoankanbl. OCOOEHHOCTH CTPOEHHUS U CBOMCTB
[IKJIOAJKAHOB: PEAKIINHU 3aMEIICHHS U
MPUCOCTUHECHUSI.

Pemenne 3aaa4 Ha HaXOXXACHUA MOJICKYJIAPHBIX

13- |bopMyn opraHMYECKHX BEIIECTB MO MPOAYKTaM ) 25.10

14 |cropanus. 25.10

15 Hrorosoe nosropenue Temsl «lIpenensubie 1 01.11
YIJIEBOJIOPOIBDY.

HenpeneabHble yriaieBoA0POAbI 13
[Ipupoaa ABOWHOM CBSI3U B AJIKEHAX U alIKaJIUCHAX.

16 |OOpa3oBaHue U MapaMeTpbl TBOWHOM CBs3U. Bub 1 01.11
M30MEpUU.

MexaHU3M peakiuy IEKTPOPUILHOTO

17 |mpucoenwHeHus, mpaBmwiio MapkoBHUKOBa. DhdexT 1 08.11
Xapaia (mepoKCUaHbIN dPheEeKT).

Peakuu 3amenienys B ankaHax. MexaHu3m peakuuu

18 |cBOOOAHO-paMKaIBHOIO IPUCOEAUHEHUS Ha 1 08.11
[pUMEpPE peaKUu NOJUMEpU3aLIH.

19- |OkuCINTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU C ) 15.11

20 |yyacTueM ajKEHOB. 15.11
Peakiuu npucoe1MHEeHHsI TaJOTeHOB U
raJIOr€HaJIKaHOB K CONPSKCHHBIM aJIKAIUEHAM,

21 [3aBUCHUMOCTb MPOAYKTOB PEAKIINI OT yCIOBHM UX 1 29.11
MpoTeKaHus. Peakiuu npucoeIMHeHns Ha IpuMepe
M30JIMPOBAHHBIX U KYMYJIMPOBAaHHBIX AJIKAJMECHOB.

) Ankunbl. [Ipupoaa TpoiiHoii cBsizu. OOpa3oBaHue U 1 2911
rapaMeTpsl TPOWHOM CBsI3U. BBl n30Mepuu. '

23 |Peakuuu NpUCOEAMHEHHS U 3aMENIECHUS B aIKUHAX. 1 06.12

24- |OKUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUU C ) 06.12

25 |y4acTHUEM aJIKUHOB. 13.12

6. Perenue 3amay Ha HAXOXKICHUS MOIIEKy IAPHBIX 13.12

7 (dhopmys1 yraeBoaopo 0B 1o ol1iei hopmylie 2 2012
BELIECTBA.

hg HTorosoe nosropenue Temsl «HenpenenbHbie 1 20.12
YIJIEBOIOPOIBD)

ApoMaTH4ecKue yrieBoa0poabl. 10
[Ipuposa apoMaTHYECKOIl CBA3H, €€ BIMAHUE HA

29  |peakIMOHHYIO CIIOCOOHOCTH BelecTB. M3omepus u 1 27.12
HOMEHKJIATypa apEHOB.

30 MexaHu3M peakliy IEKTPOPUIBHOTO 3aMeIICHUS 1 2712
Ha TIpuMepe 0eH30J1a U €r0 TOMOJIOTOB. '
OpueHTaHThI IEPBOTO U BTOPOTO pojia B OEH30JILHOM

31 |konbue. CornacoBaHHas U HECOTJIaCOBaHHAs 1 10.01
OpUEHTALIUS.

32- |OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH, ) 10.01

33 |mpoTeKaroIue ¢ y9acTHEM rOMOJIOTOB OCH3071a. 17.01




34

Oo6urre cnocoObl MPOMBIIIIEHHBIX U TA00OPATOPHBIX
CII0COOO0B MOJTYYECHUS! YTIEBOIOPO/IOB.

17.01

35

JlaGoparopnast pabota. KauecTBeHHBIE peakiy Ha
YTIIEBOIOPOIBL.

24.01

37

['eHeTnueckas CBsA3b YyIIIEBOJOPOAOB. ['eHeTHUECKAs
CBSI3b YIJIEBOJOPOIOB.

24.01
31.01

38

Hrorosoe 3ansaTue no 1 pasaeny «YTriaeBoaopoab»

31.01

Kucsiopoacoaep:kaniue opraHuuecKkne BellecTna.
A30TcoepKale OPraHnyecKue BelecTBa.

CnupTbl.

39

Kucnopoacoaepskaiue opraHn4ecKue BeIecTsa.
@OyHKIMOHAIBHBIC TPYIITHI (THAPOCOTPYIITIA,
KapOOHWIIbHAS, KapOOKCcHIIbHAs). B3auMHoe BIusiHUE
aTOMOB B MOJIEKYJIaX OPTaHUYECKHUX BEIIECTB,
COJIEpIKAIINX KUCIOPO/I.

07.02

40

Pacnipenenenue 371€KTpOHHON INIOTHOCTH B
MOJIEKYJIaX CIIUPTOB Pa3HbIX TOMOJIOTHYECKUX PSIIOB:
[peAeIIbHBIX, HEMPEAEIbHBIX, ADOMATUYECKHX.
OO6m1as XxapakTepuCcTHKa XUMHUECKUX CBOWCTB
cnupToB. Peakuiuu 3amenieHus, NpoTeKaroIe B
YIJIEBOJIOPOJHOM pajuKalie CIUpTOB. ENMHCTBO
XUMUYECKON OpraHU3alNH KUBBIX OPTaHU3MOB.

14.02

41

Oco0eHHOCTH CTPOECHHS U CBOMCTB MHOTOATOMHBIX
cnupToB. DEHOJIBI, CTPOCHHE, CBOWCTBA, OPUEHTAIUS
B OCH30JILHOM KOJIBIIE.

14.02

42

[ IpoMbIIIIeHHBIE U TabopaTOpHBIE CIIOCO0
MMOJTy4EHUs CIUPTOB U PpeHosia. MexaHu3M peakiuu
HYKJ1€0(UILHOTO 3aMEeIEHUS Ha IPUMeEpe
[MOJTyYEHUSI CIUPTOB M3 TAJIOT€HAJIKAHOB.

14.02

43

OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU C
y4acTHeM CIUPTOB.

28.02

44

Hrtorosoe 3ansitue no reme «CnupTh».

28.02

KapOoHuibHbIe cOeANHEHUSI.

45

["oMonoruueckue psabl KapOOHUIIOB.
Kiaccudukanus. M3omepust 1 HOMEHKIIATypa.
DIEKTPOHHOE CTPOEHUE, B3aUMHOE BIIUSHUE B
MOJIEKYJIaX.

07.03

46

XUMUUECKHE CBOMCTBA AJIbAETUIOB U KETOHOB.
MexaHu3M peakIuil HyKJIeo()HIbHOTO
[MPUCOCIUHEHUS HA IPUMEPE aNbAETUI0B U KETOHOB.

07.03

47

OKHCIUTEITIEHO-BOCCTAHOBUTEILHBIC p€aKuuu C
Y4aCTUEM aJIbACTU0B U KCTOHOB.

14.03

KapOokcuibHbIe coeIMHEeHUsI.

48

Cocras, ki1accuuKaIms, U30MepHsi © HOMEHKJIATypa
KapOOHOBBIX KUCJIOT. DJIEKTPOHHOE CTPOECHHE,
B3aMMHOE BJIMSIHUE B MOJIEKYJIaX.

14.03

49

OcoObie CBOMCTBA HEKOTOPHIX KAPOOHOBBIX KUCIOT:
MypaBbUHOM, TaJIbMUTUHOBOM, CTE€ApUHOBOM. MbLIa.
OTHOIlIEHHE MbLJIa K dKECTKOH BOJE.

21.03




50

HenpenensHble, IByXOCHOBHBIE U ApOMaTUYECKHE
KHUCI0Thl. OcoOeHHOCTH UX cBOMCTB. CriocoObl
[TOJIyYEHUS JIBYXOCHOBHBIX KUCIIOT.

21.03

51

B3anMoCBsI3b KUCTOPOICOAEPKAIITUX OPTaHUYECKUX
BEILIECTB.

28.03

52

B3auMocBsI3b KUCIOPOICOIEPKALINX OPTraHUYECKUX
BEILIECTB U YIJIEBOJIOPOJOB PA3THUHBIX
FOMOJIOTHYECKUX PSOB.

28.03

53-
54

Perenue 3a1a4 Ha HAX0XAEHUE MOJIEKYJISIPHOM
(bopMyJIBl OPraHMYECKOTO BEIIECTBA, CONEPIKAILETO
KHUCIIOPOJ.

04.04-
04.04

55

Jlaboparopnast pabota. KauecTBeHHBIE peakiuy Ha
KHCJIOPOICOICPIKAIINE OPraHMYECKUE BEIIECTBA.

18.04

56

HroroBoe 3ansTue no reMam: «KapOoHUIbHBIE U
KapOOKCHIILHBIE COCTUHEHUS)

18.04

AMMHBI.

57

AMuHBL. OCHOBHOCTh aMHUHOB, 00YyCJIOBJICHHAS
0COOBIM CTPOCHUEM aMHHOTPYIIIIHI.

25.04

58

AHnarH. OCHOBHBIE CBOICTBA aHUJIMHA B CPAaBHEHUU
C aMHHaMM U aMMHakoM. OpueHTanus B 0€H30JIbHOM
KoJblie. MexaHu3M peakliuy 3UHHHA.

25.04

59

Pemennie 3a1a4 Ha HAX0XACHUE MOJICKYJISIPHOI
(hopMyIIBI OPraHMYECKOTO BEIIECTBA, CONEPIKAIIETO
a3oT.

02.05

BeniecTBa JKUBBIX KJIETOK.

60

DKupel. OcOOEHHOCTH CTPOEHUS, COCTAaB U
kiaccudukanus xKupoB. CBOICTBA MPEACTbHBIX U
HenpeeIbHbIX KUPOB.

02.05

61

Mounocaxapuabsl. Kimaccudukarms, coctas, u3oMepus,
TayToMepusl, onTrudeckas nzomepusi. CBoiicTBa
MOHOCaxXapuJ0B Ha OCHOBAaHUM UX COCTaBa U
CTPOCHHS.

16.05

62

Onurocaxapuipl, nonucaxapuasl. CtpoeHue,
HAaxO0’KJICHHE B IIpUPOJIe. XUMUYECKHE CBOWCTBA:
OKUCJICHUE, KUCIIOTHBIN THIPOJIN3.

16.05

63

AMUHOKHUCIIOTHI —aM(pOTEpHbIE OPraHUYECKHE
coeMHEeHUs. B3auMHoe BIMsIHUE IBYX
(GyHKIIMOHATBHBIX TPYII APYT Ha Apyra. benku —
MpUPOHbIE moauMepsl. ['uaponus, nenarypanus,
[[BETHBIC PEaKIIMU Ha OCJIKH.

23.05

64

JlaGopaTtopHnas pabota. KauecTBeHHBIE peakiiiy Ha
AMHHBI, KpaxMaJl U OCJIKH.

23.05

BbicokomosieKky/IsipHble OpraHuvecKue BellecTBa,
BOJIOKHA.

65

[Tonumepsl, 0COOEHHOCTH CTPOSHUS, PUINIECKUX
CBOMCTB, CITIOCOOBI MOTyYEHHUS TOJTUMEPOB:
[MOJIMMEPU3ALUs, TOJIMKOHICHCAIIHS.
CrepeoperyisipHbie OJIUMEPHL. TepMOITACTUYHBIE U

TCPMOPCAKTHUBHBIC ITOJIMMCPEI. ITmacTmaccsl.

30.05




Bookna, kiaccugukaus, Iporu3BOJICTBO BOJIOKHA

66 2 1 30.05
KalpoOH U JIaBCAH peaKiueil MOJMKOHICHCAIUH.
67 |[Atorosoe 3ansTue no pazaenam I u IV 1
68 |Obo0bmaroiee MOBTOPEHUE. 1
69- |Pezepn )
70
KanennapHo-rematuueckuii mian ¢axkyabraTuBa (IpodUiIbHbIN)
11 kiacc (2 yac B Henento, Bcero 70 4.)
Hara IHpumeyanue
Koyl POBeIeHAs
No
w/n Tema ypoka €CTBO
uacoB | muan | PAKT
1 | XuMUYeCKHH 3JIeMEeHT 10
1  |®opMmBI CylIECTBOBAHUS XUMUYECKHUX JIEMEHTOB 1 04.09




OCHOBHBIE TTOHSITHUS M 3aKOHBI XUMUH

04.09

CrtpoeHue aToma.

11.09

[lepronnuecKuil 3aKOH U IEPUOIHYECKAs CUCTEMA
HJIEMEHTOB M CTPYKTYpa 3JEKTPOHHOU 000JI0YKH
aTOMOB.

11.09

Xumuyeckre GopMyIIbl U pacueThl 0 HUM

18.09

3amaun Ha HAX0XKJICHHE XUMUYECKOH (OPMYITbI
BEILECTBA.

18.09

KonunuectBo BemecTBa. Yucio ABoraapo. MossipHbIit
00beM ra3oB. ['a30BbI€ 3aKOHBI.

25.09

AJTOPUTMBI pEIICHUs PACYETHBIX 33134

25.09

A.]IFOpI/ITMBI pemeHmI BKCHepI/IMeHTaHBHHX 3a1a4
[pY U3yYCHUU HEOPTAHUYECKUX U OPraHUYECKUX
COE€IUHEHUN.

02.10

10

I Torosoe 3aHATHE 10 TeME « XUMUUCCKUN DIIEMEHT)

02.10

BenrectBo

11

3JI€KTpOOTpI/II_[aTCJIBHOCTB XUMHNYCCKHUX 3JICMCHTOB.

16.10

12

VonHas cBs3b. Katnons! u annonsl. Kiaccuduxanus
MOHOB I10 COCTaBY (IIPOCTBIE U CJIOKHBIE), IIBETA
NOHOB. IOHHBIE KPUCTAJUNINYECKUE PELIETKY.
CBolicTBa BEIIECTB C MOHHON KPUCTAJUIMYECKOM
[PEIIETKOM.

16.10

13-
14

Kiaccudukanmsi KoBaJICHTHOM XUMHUYECKON CBSI3H:
M0 MEXaHU3My 00pa3oBaHus (OOMEHHBIN U TOHOPHO-
aKLENITOPHBII), IO AIEKTPOOTPHULIATETLHOCTH
(TosipHAs U HETMOJSPHAsS), TIO CIIOCO0Y
MepeKpPhIBAaHUS JICKTPOHHBIX OpOUTANIEH (G U TT), TT0
KpaTHOCTH (OJMHApHAas, 1BOMHAs, TPOMHAs U
nosryTopHasi). [lonsipHOCTE CBSI3U U MOJSPHOCTH
MOJICKYJIBL.

23.10
23.10

15

MexMoJeKyIsipHas U BHYTPUMOJIEKYJIsipHas
BOJIOpOJHAs CBsI3b. MexaHn3m oOpa3oBaHus U
3HAa4YEeHHE BOJOPOHOM CBSI3H [Tl OpraHU3aluu
CTPYKTYp OHOIIOJIUMEPOB.

30.10

16

Enunas npupona xumMudeckux cBsizeil. IoHHas cBs3b
KaK TIpEJIeJIbHBIN CITy4aid KOBAJICHTHOW MOJISIPHOU
CBSA3M; IIEPEXO]] OJTHOTO BHJIA CBS3U B JPYTrOM; pa3HbIe
BH/IbI CBSI3U B OJIHOM BelleCTBE. MeXMOIEKYIISIpHbIE
B3aUMOJICHCTBUA.

30.10

17

MeTtanueckas CBI3b.

06.11

18

BeniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CcTpoeHUs. THUIl KPUCTATIIMYECKON PEIIETKU.
3aBUCHMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U

CTPOCHHSI.

06.11




19 |HUTtorosoe 3aHsTue 1o teMe«BemecTBoy. 1 13.11

3 Kuaccnpukanusi XumuyecKux peaxkiuii 15

b0 PacuyeTbl 00BEeMHBIX OTHOIIEHHUH ra30B MpH 1 13.11
XUMUYECKUX PEAKITUAX

b1 DNEeKTPONIUTHYECKAs JMCCOLMALISA HEOPraHHYECKHX 2711

s 1 OPTraHUYECKUX KUCIIOT, 1IeJIoueH, coeil. Peakuun 2 2711
HOHHOTO OOMEHa.. '
Pacuersbl, cBsI3aHHbBIE C KOJTUYECTBEHHBIM COCTaBOM

23 ’ 1 04.12
[pacTBOPOB.
CkopocTth xuMHueckoil peakuuu. [lonarus

24- |[«3HTAIBIU», «IHTPOIHSY, «3HEeprus [ mooOcay. ) 04.12

25 |OGpaTtumble 1 HEOOPATUMBIE XUMUYECKUE PEAKITUH. 11.12
XMMHUECKOE PABHOBECHE U YCIOBHS €r0 CMELIEHUSI.

b6 Pemenue 3amgad no reme: «CKOpOCTh XUMUYECKOU 1 11.12
[PeaKLIII

b7 TemnoBsie 3 (HEeKThl XUMUYECKUX pEaKInii, 3aKOH ) 18.12
['ecca. PacueTsl MO0 TEPMOXUMHYECKUM YPaBHEHUSIM '

h3- OKHCIIUTETFHO-BOCCTAHOBUTEINIbHBIE peakiuuu. Meron 18.12

59 [PIEKTPOHHOIO H 9JIEKTPOHHO-HOHHOTO Oanmanca. 1 2512
Bnusinue cpenpl Ha npotekanue OBP.

30 |Koppo3ust METayIOB U CIIOCOOBI 3aIUTHI OT HEe. 1 25.12
['uaponn3 opraHUYeCKUX U HEOPTraHUYECKUX

31- |coequHenuit. OOpaTUMBIN THAPOJIN3, HEOOPATHUMBINA ) 15.01

32 [ruzppoau3 u oOMeHHbIH ruapoan3. BogopoaHsii 15.01
[MOKa3aTellb.

33 |2JeKTpOIu3 pacIuiaBOB U paCTBOPOB BEIIECTB. 1 22.01

34 Hrorosoe 3anstue 1o Teme «Knaccuduxamms 1 2701
XUMUYECKUX PEAKLIUN.

4 (KommiekcHbIe COeJMHEHUS] U KPUCTALUIOTUAPATHI | 3
Koopaunammonnas reopust A. Bepuepa.

35 KommiekcHbie coequHenus. Knaccuduxarnmus, 1 2901
HOMEHKJIaTypa. XUMHUYecKue cBoucTBa. [loyyenue u
[IPUMEHEHHE

36 Kpucrtamnoruapatel. XuMHYECKHUE CBOMCTBA. 1 2901
[TonydyeHue u IpUMEHEHHUE.

37 |Pewenue 3amau o teme: «Kpucrammoruapars». 1 05.02

5 |Kimaccndukanus BemecTs U UX CBOICTBA 12

13- XapakTepucTrKa METAJUIOB TIaBHbIX noarpymnm [—III 05.02

41 [rPymi. XapakTepucTruka METANIOB — MEJIU, XpOMa, 4 1 2: 02
Kelesa.

42- (XapakTepucTHKa HEMETAJIJIOB TJIaBHBIX noArpyi V- 3 12.02

44 |VII rpymn. 26.02

XHWMHUECKUE CBOMCTBA HEOPTaHUYECKHUX BELIECTB

45  |pa3nuuHbIX Ki1accoB. B3anMOCBsI3b HEOPraHUYECKUX 1 26.02
BEILIECTB.

46 [TpakTudeckast pabora Ne 1 Xumuueckue cBoiicTBa 1 05.03

OKCH OB, OCHOBaHHﬁ, KHUCIIOT U COJIEH.




['eneTmueckas CBI3b MCXKAY KilacCaMu

47 " 05.03
HEOPTaHUYECKUX COCAMHECHUN.
HroroBoe 3ansaTue no teMe «Knaccudukanus

48 |BellecTB U UX CBOMCTBay. Pelienue 3a1a4 mo TeMe: 12.03
«Heopranuueckue BeIeCcTBa.
[IpoMbliIIeHHBIE U TAOOpaTOpPHBIE CIIOCO0

4o [MOTTYHUEHUS CIIMPTOB H ¢denona. MexaHU3M peaKIuu 12.03
HYKJ1€0(UILHOTO 3aMEILEHUS Ha IpUMepe
[MOJIyYEHUsI CIUPTOB U3 TAJIOr€HAJIKAHOB.

6 Cr1aBbl M HHTEPMETAJIH/bI

50 |CrnaBbl U HHTEPMETATIUIBI. 19.03
Perrenue 3a1au Ha BEIYMCIIEHUE MaCCOBOM JI0JTN

51 |Meramna B cruiaBe, BeIBEICHHE (POPMYIT 19.03
WHTEPMETAUIUIOB.

7 |MHoroodpa3ue OpraHu4ecKux BelecTs
OCHOBHBIE TOJIOKEHUS U HAIIPABICHUS Pa3BUTHUS

5. [TEOPHU XMMHYECKOTO CTPOCHUS OPTaHHIECKHX 26.03

53 [peuecTs A.M. BytnepoBa. OcobeHHOCTH 26.03
XUMUYECKOTO U AJIEKTPOHHOT'O CTPOCHHS AJIKAHOB,
AJIIKEHOB, AJIKUHOB, X CBOMCTBA.

54 [ApomaTH4YeCKHE yTIeBOJOPOIBIL. 02.04

55 JNEKTPOHHOE CTPOCHNE (PYHKIMOHAIBHBIX TPYIIIT } 02.04
KHCIIOPOIOCOAEPKAIINX OPTaHUYECKUX COSAMHEHUN.
XUMHUYECKHE CBOMCTBA KHCIOPOACOACPKAIINUX

56 |opraHUYeCKUX COCIUHECHUM. 16.04
Crnosxxnble 3¢upsl. Kupbl. Mbuia.

57 |YrneBonpsl. 16.04

58 |AMuUHBI. AMHMHOKHCIIOTHI. benmku. 23.04

59 HToroBoe 3aHsATHE IO TeMe«MHOTrooopasue 23.04
OpPraHUYECKUX BEILECTB.

3 [lo3HaHHe M NpUMeHeHHe BelecTB H XUMUYEeCKUX
peakuui

60 [IpaBuia paboTsl B 1abopaTopuu. MeToabl 30.04
Hccae0BaHus OOBEKTOB. ’

61 KadecTBeHHBIE peaKIIMi HAa HEOPTraHUYECKUE U 30.04
OpraHUYECKHE BEIIECTBA.

62 [IpaxkTrueckas padorta Ne 2 KauecTBeHHbBIS peaKIK 07.05
OpraHUYECKUX U HEOPTaHUUECKUX COECTUHEHUM.

63 OO01re HayYHbIe TPUHIUIIBI XUMHUYECKOTO 07.05
[MPOU3BOICTBA.
PacueTrbl Maccel BemecTBa Win 00bema ra3os 1o

64 |[M3BECTHOMY KOJIMUECTBY BEIIECTBA U3 YUACTBYIOIIUX 14.05
B pEaKIINH.
PacueTsl Macchl (00beMa, KOTMUYECTBA BEIIECTBA)

65 |[OpOIYKTOB peakiu, €CIM OJHO U3 BEIIECTB JaHO B 14.05
M30BITKE (MMEET IIPUMECH ).

66 PacueTsl Macchl (00beMa, KOTMUYECTBA BEIIECTBA) 21.05

IMPOAYKTa pE€aKnuu, €CJIN OJHO M3 BCIICCTB JJAHO B




BHJIC PACTBOPA C ONPENEICHHON MaCCOBOM J10JIEM
[PACTBOPEHHOI'0 BEILECTBA.

67

3ajaun Ha ompeiesIeHne BbIX0/1a IPOIYKTa PEAKITUH.

3anatn/1 Ha OoIIpCACIICHUC KOJIMYCCTBCHHOI'O COCTaBa
CMECHU.

21.05

68

3amaun Ha OIpPEACIICHUE KOJTMUCCTBCHHOI'O COCTaBa
CMECCH.




