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HOACHUTEJBHASA 3AIINCKA

VY4eOHblii (3neKTHBHBIN) Kypc « HaydHble 0CHOBBI XUMHUM CO3JaH B LENIX
00ECTICUCHUSANTPUHIIMIIA BAPUATUBHOCTH M yY€Ta WHIAMBUAYAIBHBIXIOTPEOHOCTEH
oOyvaromuxcss W TNPU3BaH PEAIM30BATH CICAYIOMIYI0 (YHKIMWIO: PaCIluPHTh,
yriayOuTh, AOMOJIHATH HM3YyYEHUE XUMHUHM, BXOIALICH B NPEAMETHYXO 001acTh
«ECTECTBEHHBIE HAYKUY.

Y4eOHblii  (3nekTuBHBIN) Kypc «Hay4dHble OCHOBBI XHMHUM»SBIISICTCS
00s13aTEIBHBIM [T U3YUYEHHS BCEMH OOYUAOLIMMHKCS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsi, BBIOPABIIMMU MPEAMET «XUMHUS» KaK 0OsA3aTenbHBIA B
COOTBETCTBUM C MPOPUnIeM.

[Tporpamma yueOHOrO (3NIEKTHBHOTO) Kypca « HayuHble OCHOBBI XHMHI
Ui 00pa30BaTENIbHBIX OPraHU3alWi, PEATU3YIOMIMX MPOrPaMMBl  CPEIHETO
obmero oOpazoBanus (nainee — Ilporpamma) paszpaboTaHa B COOTBETCTBUH CO
CJICIYIOIIMMA HOPMATUBHO-ITPABOBBIMU JOKYMEHTAMM:

— ®enepanbhblii 3akoH Poccuiickoit denepanum ot 29 nexabps 2012 rona
Ne 273-03 «O06 obpazoBanum B Poccuiickoit deaepanmny (C M3MEHEHUSAMHU U
JOTIOJTHEHUSIMU ),

— denepanbHbld TOCYAAPCTBEHHBIA 00pA30BATENbHBIN CTAHIAPT CPEIHETO
o0mero o0pazoBaHusi, YTBEPKIACHHBIA NMPUKa3oM MUHUCTEpCTBA 00pa30BaHUS U
Hayku Poccuiickoii ®deaepaumunor 17 mas 2012 r. Ne 413 (C M3MEHEHUIMH W
JOTIOJTHEHUSIMU ),

— Tlopsimok  opraHu3anMi W OCYUIECTBICHHST  00pa3oBaTEIbHOM
JAESITEIbHOCTH 1O  OCHOBHBIM  00HIEO0pa30BaTeIbHBIM — NporpamMmaMm  —
o0pa3oBareabHBIM MPOrpaMMaM HAuYajdbHOTO OOIIEro, OCHOBHOIO OOMIErO H
cpenHero obuiero oOpa3oBaHusl, yTBEPXKACHHBIM MTpUKazoM MuHoOpHayku Poccun
otr 30.08.2013 roma Ne 1015(c n3MEHEHUSAMHU W AONOJTHEHUSIMH ),

— CanlluH 2.4.2.2821-10 «CaHATapHO-3MUAEMHUOJIOTHYECKUE TPeOOBAHUS
K YCJIOBHUSIM M OpraHm3anuu oO0yueHHs B OOIICOOpa30BaTENBHBIX YUPEKICHUSIX)
(manee  —  CanlluH),  yTBEepKACHHBIM  MOCTAHOBJIICHHEM [ JIaBHOrO
roCyJapCTBEHHOTO0 caHUTapHOro Bpada PD ot 29.12.2010 Ne 189(¢c nuaMeHEHUSIMU
U JIOTIOJTHCHUSIMU ).

[TporpamMma yueOGHOTO (3JIEKTHBHOTO) Kypca 00ECIeUnBacT:

* YJIOBJICTBOPEHKME WHIMBUAYAIBHBIX 3alIPOCOB 00y YAFOIINAXCS;

* 0011€00pa30BaATENIbHY0,  OOHIEKYJIBTYPHYIO  COCTABJSIIOIIYH)  TPHU
MOJIYYEHUH CPETHErO 00IIEero 00pa3oBaHus;



* Pa3BUTHE JIMYHOCTH OOYYAKOUIMXCS, WX TO3HABATEIIbHBIX WHTEPECOB,
WHTEIJIEKTYAJIbHONW U HEHHOCTHO-CMBICIIOBOM c(hephr;

* Pa3BUTHUE HABBIKOB CAMOOOPA30BAHUS U CAMONPOCKTUPOBAHUS,

* yrayOJeHue, pacuIMpeHHe W CUCTEMATU3AlMI0 3HAHWH B BBIOpPAHHOMN
001aCT HAYYHOTO 3HAHMSI WJTU BUAA AEATEIbHOCTH,

* COBEPUICHCTBOBAHWE HWMEIOIIEIOCS W MPUOOPETECHHE HOBOIO OMNbBITA
NO3HABATENIbHON  ACATENBHOCTH,  NPO(ECCHOHATBHOTO  CaMOOMNPEAEIICHUS
00y4Jaronmxcsl.

[TporpaMMa KOHKPETH3UPYET COAECP)KAHME MpEAMETa «XHUMHUS» M OacT
OPUMEPHOE pacpeeiCHHE YUEOHBIX YACOB MO COACPKATEIbHBIM KOMIOHEHTAM 1
pazaenam.

JlaHHas mporpaMma rapaHTUpyeT 00ECneYeHUE €AMHCTBA 00Pa30BATEIIBHOTO
OPOCTPAHCTBA 34 CUET MPEEMCTBEHHOCTH, UHTETPALMH, MTPEIOCTABICHUS! PABHBIX
BO3MOXKHOCTEM WM KadecTBa  OOpa3OBaHWs,  MOXET  MCIOJb30BaThCSA
oOpazoBareabHOM OpraHu3anuei npu pazpadoTke 00pa3oBaTEIbHON MTPOrPaAMMBbI.

Conepxanne  [IporpamMmmbl  CTPOMTCST € YYE€TOM  PETMOHAJIBHBIX
O0COOCHHOCTEH, YCIIOBMH 0OOpa30BaTENIbHBIX OPraHu3aluid, a TaKXKE C yYETOM
BOBJICUEHUS O0YUAKOIIUXCS ¢ OTPAHMYEHHBIMA BO3MOKHOCTSMH 3JJ0POBbSI.

OcHosHbie yerun3ydyeHus ydeOHOro (PeKTUBHOrO) kypca «Hayunbie
OCHOBBI XMMHH» - CHCTEMHOE€ M OCO3HAHHOE OCBOCHHE XUMHWYECKHX 3HAHWH,
OBJIAICHUEC METOJAMU TO3HAHWS W HCCIECAOBAHUS XHMHYECKHAX BEILECTB,
NPUMEHEHUS OJTYYEHHBIX 3HAHUH 711 TOHUMAHUST OKPY>KArOIIEro MUpa.

OcHognvle 3a0a4u:

(OpMUPOBAHKME HAYYHOTO MUPOBO33PEHUS, XMMUUYECCKOTO MBILIJICHUS IS
NOHWMAHWS POJIM XUMHUH B MO3HAHWW PUPOJIBI U €€ 3aKOHOB;

CO3[AHUE YCIOBUH Ui CAMOCTOSTEIBHOIO TMOJYYCHHs, NMEPEpadOTKH U
NPUMEHEHUS XUMHYECKAX 3HAHWIA,

Pa3BUTHE MOTHBALMM OOYYAKOIIUXCS K MPOJOIDKEHUID €CTECTBEHHO-
HAYYHOr0 00pa30BaHUs,

(OpPMUPOBAHKE XUMHUYECKOM, SKOJIOTHUECKOH KYJIBTYPhl 00y YArOIIMXCSI.

OBIIAA XAPAKTEPUCTUKA
YUYEBHOI'O (QJIEKTUBHOI'O) KYPCA

Copnepxanne yueOHOro (3JIEKTHBHOIO) Kypca « Hay4yHble 0CHOBBI XUMUM
[PEACTABICHOKPYITHBIMA ~ pa3/iellaMi, HAa4YMHasd C OPraHuYeCKOW XUMUH U
3aKaH4YMBas CHUCTEMATH3aUMENl 3HAHWI MO TEOPETHYECKAM OCHOBaM OOWICH W
OPraHuYECKON XMMHUHU Ha OCHOBE BEAYIIMX 3aKOHOB M TEOPHUI XUMUYECKON HAYKH.
Paznenel JxenarenbHO U3y4arhk B MPEACTABICHHOW MOCIIEN0BATENIBHOCTH, T.K., 3TO
MO3BOJISIET CPOPMUPOBATH Y OOYYAKOIIMXCS HEIOCTHYH) CUCTEMY XUMHUUYECKHUX
3HAHUM.

[TporpaMMHBIii MaTepran OTPaXKacT BCE COBPEMEHHBIE 3AMPOCHl OOMIECTBA K
XUMHYECKOMY OOPAa30BaHHUIO — MPUMEHEHUE WJACH Pa3BUBAKOIIECTO OOYUYCHHS
XUMHH, CO3JAHUE YCIOBUI Uil MEKOPEAMETHON HMHTETPALMK, HCIIOIB30BaAHUS



BO3MOXKHOCTEH MpeaMera Al COLMAIM3aluid M WHAMBUAYAIBHOIO PA3BUTHS
00y4Jaronmxcsl.

[lennocmuvie opuenmuper IIporpamMMmsl ONIPENEIIAIOTCS HANPaBICHHOCTHIO
HA HAUMOHAIBHBIA BOCIHMTATEIBHBIA WA, BOCTPEOOBAHHBIA COBPEMEHHBIM
POCCUIICKMM OOLIECTBOM M IOCYJAPCTBOM.

[Tporpamma mpemycmarpuBacT oOecrneueHue yriyONeHHOW MNOArOTOBKH
oOyyvaronuxcss mo xuMmuu. [Iporpamma mpeasiaraet 0ojiee MIyOOKOE H3YYCHHE
BEAYIIUX WACH W TEOPUM XUMHUYECKOH Haykh. C NOMOLIBK) CPaBHUTEIBHOIO
0000uIeHnsT OOIIEH W OPraHMYECKOM XWMUM PACKPBIBAOTCA OCOOECHHOCTH
CTPOCHMSI XWUMHUYECKMX BEHIECTB, (POPMHUPYETCS TMOHATHE O B3aUMOCBS3H
OPraHMYECKUX W  HEOPraHWYECKMX COCIMHEHWH, XHMHUYECKHX PEaKUuH,
UCIOJb30BaHUSL CIUHBIX METOJOB TOJMYYEHUS W HCCIACAOBAHUS XUMUYECKUX
BenlecTB. [IporpaMma Mmo3BONSET CO3/aTh XMMHUYECKYH) KAPTHUHY OKPYXKAKOLIETO
MUPA, BKIIFOYAKOLIYH) KOMITOHEHTBI YKUBOW W HEKUBOW MPUPO/IBL.

Conepxxkanue [TporpaMmbl pa3pabOTaHO B COOTBETCTBUU € TPEOOBAHUSMU
COBPEMEHHOW OUAAKTHKHA M BO3PACTHON TCUXOJIOTMAW HANPABJICHO HA PELICHUE
3ama4 0000LIEHNS] TEOPETUYECKMX OCHOB OOIICH, HEOPraHWYECKOH XHMHH H
OPraHMYECKON XMMHH C ONOpoid Ha (PyHIAMECHTAIBHBIE TOHSTHS, 3aKOHbI M
TeOpuu. Beayuiyro posib B PacKpbITHE COACPKAHMS MPUHAMIECKHUT 3ICKTPOHHON
TEOPUH, NEPUOAMYECKOMY 3aKOHY M CUCTEME SJIEMEHTOB, TEOPHA XUMHUYECKOTO
CTPOEHMSI BEILECTB.

[Tporpamma yueOGHOrO (35IEKTHBHOTO) Kypca « HaydHble OCHOBBI XHUMHW)
NPEJCTABJICHA CIAEAYIOMMMHU COACPKAaTeIbHBIMA KOMITIOHEHTAMMU:

YTneBoaopoasl;

Kucnopoacoaepxaiime  OpraHAYeCKME  BEIIECTBA.  A3aTCOAECPIKaLIME
OPraHUYECKHUE BEIICCTBA,

BemecTBa JKMBBIX KIIETOK,

BBICOKOMONEKYIAPHBIE OPraHUYECKUE BEMIECTBA, BOJIOKHA,

BemectBo;

XUMUYECKas peakius;

KoMmiekcHble COeTMHEHUS U KPUCTANTIOTU APATHI,

Krnaccu(ukanms BemecTB U UX CBOWCTBA,

CrnaBel U THTEPMETAITU L,

MHoroo0pasue OpraHn4eCcKix BEIIECTB,;

[To3HaHWE ¥ MPUMEHEHHNE BEILIECTB M XUMUYECCKUX PEAKIIHIA.

Ipunyuner u ocobennocmu cooepocanusi I poepamimor:

[IpUHIMIICHCTEMAaTUYHOCTH W MOCIEAOBATEIBHOCTH  NPEANOJaract
BBIJICJICHHE B M3y4YacMOM MATEpHAIE BEAYIIMX WICH W TEOPHid, BBICTPAMBAHUE
JIOTMYECKOW CHUCTEMBI Kypca M Y4YeOHOro marepuana BHYTPH OJHOW TEMBI.
[IpyHIMN ~ CHCTEMHOCTH M  MOCJIECAOBATEIbBHOCTH  MO3BOJSIET  COXPAHUTH
COOTHOUIEHHE MEXKAY TEOPETUYECCKUMM  TOJOXKEHUSMU M TPAKTHYECKOM
COCTaBJISIOIIEH Kypca. PeammsyeTcss B MOCIEA0BATENBHOCTH TEOPUH, MPAKTHKH,
KOHTPOJISL U CAMOKOHTPOJISL YHAIIHAXCSI.

[IpUHIMIHENPEPBIBHOCTH MO3BOJISIET OPraHU30BBIBATE OOYUEHUE C OMOPOW
HA 3HAHWSI XMMWH, TIOJYYCHHBIE HA CTYMEHSX HAYAILHOTO OOLIEr0 M OCHOBHOTO



o0uiero oOpa3oBaHusl, a TAKXKE HA KM3HEHHBIN OnbIT oOyvaronmxcs. Kpome toro,
OONBIIYIO POJb WIPAlOT 3HAHWA, C(POPMHPOBAHHBIC JPYTMMH NPEAMETHBIMU
o0macTsamu.

[TpuHIMI JOCTYNMHOCTH M MHANBUAYAIA3ALMHA CTPOUTCS HA YUETE YUEOHBIX
BO3MOXKHOCTEH oOyuatonmmxcs. [lo3BosiseT BBIOpaTh ONTUMAIBHO  y4COHBIN
MaTepuan, COOTBETCTBYIOINUH BO3PACTHBIM, (PU3MYECKHAM, TMCHUXOJOTMYECKUM U
UHTEIJIEKTYaJIbHBIM  OCOOCHHOCTSIM  OOydarommxcs. OOy4eHHEe XUMUYECKOMY
COJIEP’KAHUIO OCTACTCS JOCTYITHBIM, HO MO3BOJISIET YMCTBEHHO W MHTEIUIEKTYAJIBHO
pa3BUBATH O0YYAOIINXCS.

[TpuHIMI BapyaTHBHOCTH B OpraHM3ali 00pa3oBaTENIbHON ACITENbHOCTH
JacT BO3MOXKHOCTh AJII PA3TMYHBIX BAPHAHTOB PEAM3ALMKA TEOPETHUYECKON W
NPAKTUYECKON YacTW Kypca, MCXOIs M3 O00ECIECUEHHOCTH Kypca MaTepHaIbHO-
TEXHHUYECKUM, WH(OPMAaLMOHHBIM, METOINYECKUM 00eCneYCHHEM,
O0COOEHHOCTSIMM pa3HbIX Tpynn oOydaromuxcs B Kiacce. [lo3BonseT ucKaTh
KOHCTPYKTUBHBIE TIyTH OPraHu3aluy y4eOHOW NEATENBHOCTH HE TOJIBKO YUHUTETIO,
HO U O0YYarOIIAMCS.

[IpuHIMI MHHMMAaKca B OpraHM3alMd 00pa30BATENBHON ACATEILHOCTH
NO3BOJIIET  OOY4YarOIIUMCS  OCBOMTBH  OOSI3aTENIBHYKD — 4YaCTh  peanu3yeMoi
nporpammbl. OJHAKO MpPOrpaMMa JacT BO3MOXKHOCTh Pa3BUTHIO TBOPYECTBA,
WHTEIJIEKTA YYallUXCS 4YEepe3 y4yacTUE B MPOCKTHOH JACIATENBHOCTH, B
UCCIICIOBATENLCKON JEATENBHOCTH, B PEIICHWH 337a4 MOBBIIICHHOTO YPOBHS
CJIO’KHOCTH.

CuCcTeEMHO — JESTENbHOCTHBIM TOAXOA, peanm3yemblii B [Iporpamme,
NO3BOJIAET (POPMHUPOBATH JIMYHOCTHBIC, METANPECAMETHBIE M MPECAMETHBIE
pe3yabTaThl, 0003HAUYEHHBIE (heaepaTbHBIM FOCYJAPCTBEHHBIM 00pa30BaATEIBHBIM
CTAaHIAPTOM B TNPEAMETHOW OOJIACTH ECTECTBEHHO-HAYYHOrO O0Opa3oBaHUs C
YYETOM WHIMBUIYATBHBIX OCOOCHHOCTEN yUaIMXCS.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpemnero o0mero oOpa3oBaHusi yUEOHBIA (IJIEKTHBHBIA) Kypc
«Hay4Hble OCHOBBI XUMHUM)» SIBISETCS 00A3aTEABHBIM U1 U3YUYCHUS U SBIISETCS
OJTHOM M3 COCTABIIIOIIMX MPEAMETHOMN 00s1acTh « ECTECTBEHHBIE HAYKWY.

[Tporpamma y4eOGHOro (3JIEKTUBHOTO) Kypca«Hay4dHble OCHOBBI XHUMHI)
paccuntaHa Ha 136(140) y4eOHBIX YacoB, Ha U3YUYEHUE Kypca B KaXIOM KJIacce
npeanosaractes BelAeATh Mo 68(70) wacoB (2 yaca B Henenmoo, 34(35) yueOHbIX
HEJIEND).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUEBHOI'O(QJIEKTUBHOI'O) KYPC
«HAYYHBIE OCHOBBI XUMUN»

[TnanvpyeMble pe3ysIbTaThl OCBOCHUS MPOTPAMMBIy4€OHOTO (3JIEKTUBHOIO)
KypcacHay4Hble OCHOBBI XMMHH» YTOUHSIOT W KOHKPETH3MPYIOT o001iee
NOHWMAHWE JIMYHOCTHBIX, METANPEAMETHBIX W MPEAMETHBIX PE3YJIbTATOB KaK C
NO3ULMI OPraHn3alny UX JOCTH)KEHUS B 00pa30BaTEIBHON ACITEIIBHOCTH, TaK H C
NO3ULMI OLEHKN JOCTHXKEHHS 3TUX PE3YJIBTATOB.



Pe3ynbrarsl n3yueHust yueOHOrO (3JIEKTUBHOTO) Kypca TOJDKHBI OTPaXKaTh:

Pa3BUTHE JIMYHOCTA OOYYAKOMIMXCS CPEACTBAMHU MPEANAracMoro s
U3y4YeHUsl Y4EOHOr0 MpeaMeTa, Kypea: pa3BUTHE OOIICH KYJIBTYPhl 00yYarOIIMXCs,
1704 MUPOBO33PECHUS, LEHHOCTHO-CMBICJIOBBIX YCTAHOBOK, pa3BUTHE
NO3HABATENIbHBIX,  PETYJIATUBHBIX M  KOMMYHUKATHMBHBIX  CIIOCOOHOCTEH,
TOTOBHOCTM M CNOCOOHOCTHM K CaMOpa3BUTUIO H  NPO(PECCHOHATEHOMY
CaMOONPEAEIICHUIO,

OBJIAZICHUEC CHCTEMATMYECCKUMM 3HAHWSIMM M MPUOOPETEHHE OMbITa
OCYILECTBIIEHUS LIEIECOO0PA3HON U PE3YJIbTATUBHOMN NEATEIBHOCTH;

Pa3BUTHE CHOCOOHOCTH K HEMPEPBIBHOMY CamMOOOpPa30BAHUIO, OBJIAICHUIO
KJIIOYEBBIMH ~ KOMIIETCHTHOCTSMH,  COCTABJIIFOIIMMH ~ OCHOBY  YMEHMS:
CaMOCTOSITETLHOMY MPHOOPETEHUI0 W WHTETPalM 3HAHWA, KOMMYHHMKAUUU |
COTPYIHUYECTBY,  AI(P(DEKTUBHOMY  PEHICHWIO  (Pa3PeUICHUI0)  MPoOJeEM,
OCO3HAHHOMY  MCHOJB30BAHUIO MH(POPMALNMOHHBIX W  KOMMYHUKALIMOHHBIX
TEXHOJIOTHA, CAMOOPraHU3aLKN U CAMOPETYJISLNN,

00ECIIEUCHNE AKANEMUYECKOM MOOWIBHOCTH W (MJM) BO3MOKHOCTH
NOACPYKUBATh N30PAHHOE HAITPABJICHUE 00OPA30BaHUS,

obecrneueHue NpoPecCHOHATLHON OpUEHTAIIMN 00y YAFOIIMXCSL.

[Lnanupyemwie tudHocmubie pesyibmdmol

JIMYHOCTHBIE PE3YNBTATHI BKIIOYAKOT

(opMUPOBAHKE YyBCTBA FTOPAOCTH 32 BKJIAJ POCCUICKUX YUYEHBIX XUMHUKOB B
Pa3sBATHE MUPOBON XUMHUYECKON HAYKH,

NOJArOTOBKAa BBIOOpAa WHAMBHAYAJIbHOW 00pa30BaTENIbHOM TPACKTOPHH U
npo(heCCHOHATILHONM OPUEHTALMK 00YYarOIIHAXCS,

(OpMUPOBAHKE YMEHUS YIIPABIIATH MO3HABATEIBHOM NEATETBHOCTBIO;

Pa3BUTHE CHOCOOHOCTM K PEHICHUIO MPAKTHYECKUX 3a0a4, YMEHHIO
HAXOJIUTh CIOCOOBI B3aUMOJICHCTBUS ¢ OKPYXKAOUIMMHU B y4eOHOU M BHEYPOUYHOH
JESATEIbHOCTH,

(OPMUPOBAHKE XUMUYECKON U SKOJIOTHUECKON KYJIBTYPHI,

BOCIUTAHHE OE€30MACHOr0 OOpAICHUs] C XWMWUYECKMMH BEIIECCTBAMU U
CTPEMJIEHHMS K 3A0POBOMY 00pa3y >KA3HM.

[Lnanupyemvie memanpeormemivie pe3yibmamol

MeTanpeaMeTHBIE  Pe3yJIbTaThl  OCBOCHHMST OCHOBHOM 00pa3oBaTeiIbHOU

OPOrpaMMbl MPEACTABIEHBI TPEMSI TPYNITIAMHA YHUBEPCAIBHBIX YUCOHBIX JCHCTBUI

(YYD

Pecynamusnvie yHugepcanvivie yueOnvie Oeucmeaust

CaMOCTOSITENIbHO OMPEACHATh LW, 3aJaBaTh NapaMETPbl U KPUTEPUH, MO
KOTOPBIM MO>KHO OTIPEACTUTh, YTO LENb TOCTUTHYTA,

OLICHWBATh BO3MOJKHBIE MOCICACTBUS JOCTUXKEHUS MOCTABJICHHON LENW B
JEATEILHOCTH, COOCTBEHHOH >KU3HU M KU3HU OKPY>KAFOLINX JIFOACH, OCHOBBIBAsIChH
Ha COOOPAKCHUSIX ITUKH U MOPAJIH;

CTaBUTh W (OPMYJMPOBATH COOCTBEHHBIC 3aJaud B 0OOpa30BaATEIBHOU
JESATEILHOCTH W KU3HEHHBIX CHTYALMSIX;



OLICHMBAThb PECYPChl, B TOM YHCIE BpPEMSI M JPYrMe HEMaTepUaIbHBIC
PECYPCHI, HEOOXOMMBIC JUISl JOCTUKEHU ST TOCTABICHHON 1IEJH;

BBIOMPATh MyTh JAOCTHXKEHUS EIH, MJIAHUPOBATh PEUICHUE TOCTABJICHHBIX
3a/1a4, ONTUMM3UPYS MATEPUATILHBIE U HEMATEPUAJILHBIC 3aTPATh;

OpraHu3oBbIBaTh 3(Q(EKTHBHBIA TMOUCK PECYPCOB, HEOOXOMUMBIX JIs
JOCTUKCHHUSI MOCTABJICHHOM 11E€ITH;

COMOCTABJISATh TMOJIYYEHHBIH PE3YNIbTAT JEATCILHOCTH C IMOCTABICHHOM
3apaHee LENbIO.

[lo3nasamenvHvie YyHUBEpcaivble yueoHbvle OeUCmaus.

UCKaTh U HAXOJUTh OOOOIIECHHBIE CHOCOOBI PEIICHUS 3a/1ad, B TOM YHCIIE,
OCYUIECTBJISTh PA3BEPHYTHIA WH(OPMAIIMOHHBINA MOUCK U CTABUTh HA €r0 OCHOBE
HOBBIC (YUEOHBIE ¥ TIO3HABATEIILHBIC) 3a/1a4H;

KPUTUYECKA OICHUBATh M WHTEPNPETUPOBAThH WHMOPMAIMIO € Pa3HBIX
MO3UIMIA, paclo3HaBaTh W (PUKCUPOBATH MPOTUBOPEYMS B HH(POPMAIMOHHBIX
WUCTOYHHKAX;

UCIOJIb30BAaTh  PA3JIMYHBIE  MOJIEIBbHO-CXEMATUYECKHE  CPEACTBA IS
MPEACTABJICHNAS CYILIECTBEHHBIX CBI3€i W OTHOIICHWI, a4 TAK)KE MPOTHBOPEYMN,
BBISIBJIECHHBIX B MH(POPMAIIMOHHBIX UCTOYHHUKAX;

HAXOJIUTh W TPUBOJUTH KPUTHUYECKUE aPIYMEHTBI B OTHOUIEHUH JCHCTBUN U
CY>KJIEHUH JPyroro, CHOKOMHO M Pa3yMHO OTHOCUTHCI K KPUTHYECKUM
3aMEYAHMSIM B OTHOIICHHH COOCTBEHHOI'O CYKACHMS, PacCMarpuBaTh MX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTH 3@  paMKh  y4yeOHOro  mpeaMera W OCYIICCTBIATH
LIEJICHANPABJICHHBIA MOMCK BO3MOKHOCTEN JJIi UIMPOKOrO MEePeHoca CPEICTB U
CIIOCOOOB JICHCTBHS,

BBICTPaNBaTh MHAUBUAYAIbHYIO 00pa30BaTEIbHY0 TPACKTOPHUIO, YUUTHIBAS
OTPaHUYEHMS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

MEHSTh U YACPKUBATh PA3HBIE O3UIAU B TO3HABATEIILHON JEATEIIBHOCTH.

Kommynuxamusmeie yHugepcaivHule yueOHvle OeUCmaEusl.

OCYUIECTBIIATH ACIIOBYI0 KOMMYHHKAI[MIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3POC/IBIMH (KaK BHYTPY 00pa30BaTENIbHONW OpraHU3aliu, TaK U 3a €€ MpeaeiamMu),
noaOupaTh MApPTHEPOB MJisl JIEJIOBOM KOMMYHMKAIMA MCXOAS W3 COOOpaKECHWMA
PE3YJIbTATUBHOCTH B3aUMOJICHCTBUS, 4 HE JINYHBIX CUMITATHIA,

MPU OCYIIECCTBIICHUU TPYNMNOBOKA padOThl OBITh KaK PYKOBOJUTENEM, TaK U
YJICHOM KOMaHJbl B Pa3HbIX POJSX (FEHEPATOP WICH, KPUTUK, WCIOIHUTEIb,
BBICTYNAOLINI, SKCTIEPT U T.J1.);

KOOPJMHUPOBAaTH W  BBIMOJHATH PpadOTy B YCIOBUSX  PEAJBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,

Pa3BEpHYTO, JIOTMYHO W TOYHO M3JIlaraTh CBOK TOYKY 3pCHHS C
WCIOJIb30BAHUEM AJICKBATHBIX (YCTHBIX M TUCHMEHHBIX ) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(JIMKTOICHHBIE CUTyallud U MPEAOTBpallaTh KOH(IMKTHI
JO MX aKTUBHOW (pa3bl, BBICTpaWBaTh JEJIOBYIO M  00pa30BaATEIbHYIO
KOMMYHUKAIWIO, 30erast JMYHOCTHBIX OLICHOYHBIX CY>KIECHUA.

[Inanupyemvie npeomemmoie pe3yivmdamol



B pesynerare oOyuenus no [IporpamMme ydeOHOro (3JIEKTHBHOIO) Kypca
«Hay4HbIe OCHOBBI XUMHK» 00y4aI0IIHIICAHAYYUTCS:

pacKpeIBaTh Ha MPUMEPAX POJb XUMHHA B (POPMHUPOBAHWH COBPEMEHHOM
HAYYHOU KapTHHBI MUPA U B MPAKTUYECCKON ACATEIBHOCTH YEJIOBEKA, B3AUMOCBS3b
MEXKITY XUMUEH U IPYTUMH €CTECTBEHHBIMH HAyKaMU;

WLUTIOCTPUPOBATh HA MPUMEPAX CTAHOBIICHUE W HBOJIIOLUI0 OPraHUYeCKOn
XUMHH KaK HAyKH HA Pa3JIMYHBIX UICTOPHUYECKHX 3TAMAX €€ PA3BUTHS,

YCTAHABIIMBATh NMPUYHHHO-CIIEACTBEHHBIE CBA3M MEKIY CTPOCHHUEM AaTOMOB
XUMHYECKHAX DJIEMECHTOB M TMEPUOJUYCCKUM W3MECHEHUEM CBOMCTB XMMUYECKUX
AJIEMEHTOB M WX COCIMHEHWI B COOTBETCTBUM C TMOJIOKEHUEM XWMHUUYECKUX
3JIEMEHTOB B IEPUONYECKON CHCTEME;

AHAIM3MPOBATh COCTaB, CTPOCHWE M CBOMCTBA BEIIECTB, MPUMEHSS
NOJIO)KEHUSI ~ OCHOBHBIX ~ XMMHYECKHX  TEOpPHM:  XMMHYECKOTO  CTPOCHUS
OpraHMyeckux coeauHeHnii A M. ByTiiepoBa, CTpOeHUsT aromMa, XUMUYECKON
CBSI3H, BJCKTPOJIMTUYECKOM AMCCOLMALIMA KUCIOT U OCHOBAHWH, yCTAHABIIMBATH
NPUYUHHO-CJICICTBEHHBIC CBSI3W MEXKIY CBOWCTBAMH BEIIECTBA M €T0 COCTABOM U
CTPOCHHEM,

OPUMCEHSTh NPABHJIA CUCTEMATHUUYECKONH MEXAYHAPOAHOH HOMEHKIIATYPHI
KaK CpEACTBA PA3IMUYEHHMS W WMACHTU(UKALMM BEMIECTB MO WX COCTAaBy W
CTPOECHMIO;

COCTaBJIATH MOJICKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI HEOPraHUYECKHX W
OPraHMYECKUX BELICCTB KAaK HOCUTENEH MH(OPMALMK O CTPOCHHH BELIECTBA, €TI0
CBOMCTBAX W MPUHAMIEKHOCTH K ONMPEACTIEHHOMY KJIacCy COCIMHEHMIA,

OOBSICHATH MPUPOLY W CHOCOOBI 00pa30BaHUS XWMHUYECKOH CBS3M:
KOBQJICHTHO! (TOJISPHOM, HEMOJSPHON), HOHHOM, METAJUTMYECKOM, BOJOPOJHOR —
C LIETIBIO OTMPEACIICHUS] XUMUYECKOH aKTUBHOCTH BELIECTB,;

XapaKTepU30BaTh (PU3NYECCKUE CBOMCTBA HEOPraHMYECKUX W OPraHUYECKUX
BEUICCTB W YCTAHABIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTB OT THIIA
KPUCTAJUINYECKOMN PEIIETKY,

XapaKTepU30BaTh 3aKOHOMEPHOCTH B W3MCHEHHHM XHUMHYECKHX CBOWMCTB
IPOCTBIX BEMIECTB, BOAOPOIHBIX COCAMHEHUM, BBICIIMX OKCUOB W THAPOKCHJIOB;

OPUBOJUTE TPAMEPBl XUMUYECKUX PEAKUMA, PACKPBIBAOIINX XaPAKTCPHBIC
XUMHYECKHAE CBOWCTBA HEOPTraHMYECKUX W OPraHMYECKHX BEIIECTB W3YYCHHBIX
KJIACCOB C LEJIBIO MX HMACHTU(IMKALMN U OOBICHEHHS 00JIACTH MPUMEHEHUS,

OMPEACTATh MEXAHU3M PEAKUMU B 3aBUCUMOCTH OT YCIIOBUW MPOBENCHUS
PEAKIMU ¥ MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XUMUUECKUX PEaKUUi Ha
OCHOBE THITA XUMUYECKOH CBSA3H U AKTUBHOCTH PEArCHTOB,;

YCTAHABIIMBATH 3aBUCUMOCTh PEAKIMOHHON CIMOCOOHOCTH OPraHuvecKuX
COCIMHEHHMI OT XapakTepa B3aUMHOIO BIMSIHHS ATOMOB B MOJIEKYJIAX C LIETBIO
NPOrHO3MPOBAHMS MPOIYKTOB PEAKIINN,

YCTAHABIIMBATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU U CMELICHHS
XUMHYECKOTO PABHOBECHS OT PA3IMYHbIX (PAKTOPOB C LENBIO ONPEACICHHS
ONTUMAJIBHBIX YCIIOBUH MPOTEKAHUS XUMHUYECKUX MPOLIECCOB;

YCTAHABIIMBATh TE€HETUUYECKYIO CBSI3b MEXKIY KJIACCAMU HEOPraHMYECKUX W
OPraHMYECKUX BEIIECTB s OOOCHOBAHUS TNPUHUMIUAIBHONH BO3MOKHOCTH



MOJIYYEHUS] HEOPTaHUYECKUX M OPTraHUYECKUX COCAVMHEHWH 3aJaHHOrO COCTaBa U
CTPOCHUS,

noJA0UpaTh PEAreHTHl, YCJIOBHS W ONPEACHATh MPOIYKTHI PEAKLMIA,
NO3BOJIIIOIIMX — PEaTU30BaTh Ja0OPATOPHbIE W NPOMBILIICHHBIE  CIMOCOOBI
MOJIYYEHUS BOKHEHIIMX HEOPTaHUYECKUX U OPraHUYECKUX BEIICCTB;

ONPEAENATh XAPAKTEP CPEABl B PE3YIbTATE TMAPOJIM3a HEOPraHUYECKUX H
OPraHUYECKMX BEIIECTB M NPUBOAWATH NPUMEPHI THAPOJIM3A BEIIECTB B
NOBCETHEBHON JKM3HM 4YETIOBEKA, OMOJOTMYECKMX OOMEHHBIX Mpoleccax W
ITPOMBILIEHHOCTH,

NPUBOANTE TPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLUA B
MPUPOAE, MPOU3BOACTBEHHBIX MPOLECCAX U KUZHEACIATEIIbHOCTH OPraHU3MOB;

0OOCHOBBIBATh  MPAKTUYECKOE  MCIOIB30BAHUE  HEOPraHMYECKHX U
OPraHUYECKUX BEIIECTB U UX PEAKLMIA B MPOMBILIJIEHHOCTH U OBITY;

BBINIOJIHATE XUMUYECKUH 3KCHEPUMEHT 1O PACMO3HABAHUIO W TIOIYUYEHUIO
HEOPraHWYECKUX U OPTraHUYECKUX BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kitaccam
COCIMHEHMI, B COOTBETCTBUM C MPABWJIAMH W NpUeMaMu O€30MacHOM paboThI €
XUMHYECKAMH BEIECTBAMH U TAOOPATOPHBIM 000PYIOBAHUEM;

OPOBOAMTH PAcCyYeThl HA OCHOBE XHMHYECKHX (POPMYJI W ypaBHCHHU
PEAKLMIA: HAXOXKIEHUE MOJIEKYJISIPHON (POPMYJIbI OPraHUYECKOTO BEIIECTBA IO €r0
IUIOTHOCTH WM MAaCCOBBIM JOJIIM 3JIEMEHTOB, BXOIAIIMX B €r0 COCTaB, WM IO
OPOAYKTaM CrOpaHusl, pacyeTbl MAacCOBOM J0NMM (MacChl) XUMHUYECKOrO
COCIMHEHMS B CMECH,, PACUEThl MACCHI (00BbEMA, KOJIMUECTBA BEIIECTBA) TPOAYKTOB
PEAKIMH, €CIIA OJHO M3 BEIIECTB JAHO B M30BITKE (MMEET MPUMECH), PACUETHI
MAaccOBOH MM OOBEMHON JOMM BBIXOJA MPOAYKTA PEAKUUM OT TEOPETHUECKH
BO3MOKHOI'O;, PAacyeTsl TEIIoBOro »(p@deKkra peakuuu, pacyeTrbl OOBEMHBIX
OTHOIICHWH Ta30B MNpPH XHMHYECKUMX PEAKIMAX, PacyeTbl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKLMH, €CJIM OJHO M3 BELIECTB JaHO B BUIC
pacTBOpa ¢ ONPEAEIIEHHOW MAacCOBOW J0JIEH paCTBOPEHHOI'O BEIIECTBA,

UCIIOJIB30BATh ~ METOJAbl ~ HAYYHOrO0  TO3HAHWA.  AHAIM3,  CHHTES,
MOJCTUPOBAHUE XUMHUYECKUX MPOLECCOB W SIBJICHUNA — MPU PEIIEHUH Yy4eOHO-
UCCIICIOBATENLCKAX 3a/ad4 MO0 W3YYCHHIO CBOMCTB, CHOCOOOB MOJIYYEHUS W
pacrno3HaBaHus OPraHUYECKUX BEILECTB;

BIAJACTh MpaBWIaMH O€30MacHOr0 OOpallcHHs C €OKAMH, TOPHOYMMH W
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH ObITOBOH XUMUMU,

OCYIIECTBIATh TOHMCK XWMHUYECKOW HMH(pOpMALMKM 1O  HA3BaHUSM,
UACHTA(PUKATOPaM, CTPYKTYPHBIM (POpMYJIaM BEIIECTB,;

KPUTHYECKH OLEHUBATh U MHTEPIPETUPOBATH XMMUYECKYI0 WH(POPMALHIO,
COJIEPKALIYIOCS B COOOIIEHUSAX CPEACTB MAacCOBOM MH(pOpMALMK, pecypcax
HHTepHEeTa, HAYYHO-TIOMYJISIPHBIX CTaThsX C TOYKH 3PEHMS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B LENSX BBISBICHUS OMMOOYHBIX CYXXKICHWH W (OPMUPOBAHUS
COOCTBEHHOI MO3UIINH,

YCTAHABIIMBATh B3aMMOCBS3M MEXAY (akraMd W TEOpUECH, MPUYMHON H
CJICICTBUEM MPHU aHAJIN3E MPOOTIEMHBIX CUTYalMid 1 OOOCHOBAHWM MPUHUMAEMBIX
PELICHN HA OCHOBE XUMUYECKNX 3HAHWN,



OPEACTABIATh MYyTH PEMICHUS MOOAIBHBIX NPOOJEM, CTOSIIUX MEPEN
YeJIOBEYECTBOM, M TMEPCIEKTHBHBIX HAMPABICHWNA Pa3BUTHS XWMHUYECKUX
TEXHOJIOTHI, B TOM YHCJIE TEXHOJIOTUA COBPEMEHHBIX MATEPUAIOB € Pa3InYHOMN
()YHKIIMOHAIBHOCTBIO, BO30OHOBJISIEMBIX HCTOYHUKOB ChIPbs, MEPEPAdOTKH U
YTHJIU3ALKAN TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

OO0y4aromMiCANOJIYYHT BO3MOKHOCTD HAYYHUTHCS

(dopMynupoBaTh  UENb  UCCICAOBAHMsS, BBIJABMIaTb M MPOBEPATH
SKCIEPUMEHTAJIBHO THUMOTE3bl O XUMHUYECKUX CBOMCTBAX BELIECTB HA OCHOBE WX
COCTaBa M CTPOEHUS, MX CIHOCOOHOCTM BCTYNMarb B XHMHYECKME PEaKUUH, O
XapakTepe U MPOAYKTaX Pa3IMYHbIX XUMAYECKAX PEAKIIANA;

CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJUTh XUMHUYECKUAE SKCIICPUMEHTBI €
cOONIOICHHEM TpaBWJI 0€30MacHOi paboThl C BEUICCTBAMH W JTAOOPATOPHBIM
000pPyAOBaHUEM;

WUHTEPIPETUPOBATH JTAHHBIC O COCTABE M CTPOCHUU BEILECTB, MOTYUYCHHBIE C
NOMOIIBK COBPEMEHHBIX (PU3NKO-XUMHUYECKUX METO/IOB;

OMHCHIBATh COCTOSIHUE DJIEKTPOHA B arOME HA OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXAHUYECKUX TNPEACTABICHUNA O CTPOEHUM aroMma JUisl OOBSICHECHUs
PE3YNBTATOB CHEKTPATBHOTO aHAIN3a BEILECTB,

XapaKTePU30BaTh POJIb A30TOCOAEPIKALINX METEPOLMKINYECKUX COETMHEHNAN
Y HYKJIEMHOBBIX KUCJIOT KaK BOKHEHIINX OMOJIOTMYECKN aKTUBHBIX BEIIECTB,;

IPOrHO3HPOBATh BO3MOYKHOCTh NPOTEKAHUS OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX ~ PCAaKLMid, JeKAlMX B OCHOBE  NPUPOJHBIX W
MPOU3BOJACTBEHHBIX MPOLIECCOB.

COJAEP/KAHUE ITPOI'PAMMBI
10 KUIIACC

I. Yraesogopoasl. (38 yacos)

1.1: BBeaenue. (8 yacoB)

1. CTpoeHuss atoma yrjiepoja B HOPMaJbHOM M BO30YKIEHHOM COCTOSHHUSIX.
DJEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue GopmyJsibl aTOMa yriaepoa.

2. I'nOGpunmzanus opoutaneid Ha nmpuMepe aroMa yriaepoja. Buasl rubpuauzanuu.
['eomeTpust MOJIEKYJ PACCMOTPEHHBIX BelIeCTB. KparHocTe yraepon -
yrAEpoaHbIX CBsi3ed. OcoOble BUJABI CBA3M B OPraHUYECKHX BEIIECTBAX. G —
CBSI3b U T — CBSI3b.

3. HomeHKkmatypa OpraHM4eCKuX COCIMHEHWIA: CHCTEeMaTH4YeCKas, TPUBHAJIbHAS,
paioHasibHasg. OOIMEe NPUHIMOBL MOCTPOEHUS HA3BaHWM OPraHUYECKHX
BEILIECTB, YIPAXKHEHUS — COCTABJICHHE (POPMYJI IO HA3BAHUSAM U HA00OPOT.

4. Buapl  M30MEPUM  OPraHUYECKUX  COCAMHEHMIA: CTPYKTypHass
MPOCTPAHCTBEHHASI.

5. O0ue 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIMHA € y4aCTUEM OPraHuYeCKUX
BEIIECTB. YCJIOBUS MPOTEKAHUS, CIIOCOOBI Pa3pyIICHUS CBI3EH, KITaCCH(PUKALIUS
peaKiuii Mo MEXaHU3MaM U TUIY PEAKIIMOHHBIX YACTHII,

6. — 7. AATOpuUTM PpEUICHUS 3aJa4 Ha BBHIBOJA (POPMYJT BEIIECTB MO MAaCCOBBIM
JIOJISIM DJIEMEHTOB.



8. UToroBoe noBTOpeHUE TEMBI « BBEACHUEY

1.2: IlpenenbHbIE YII€BOAOPOIDLL (7 4aCOB)

9. Ankanbl. IlapaMeTpbl XUMHYECKOH CBSI3M, HOPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, TOHSATHE O KOoH(popmanusax, BuJbl KoHpopMmanuid. CBs3b
MPOCTPAHCTBEHHOTO CTPOCHUS U YCTOWYMBOCTH BEUIECTB.

10. B3auMHOE BJIMSIHUE aTOMOB B MOJICKYJIAX AJKAHOB. PErmoCeIeKTUBHOCTh
peaKLuii.

11.  OcoOeHHOCTH MPOTEKAHWUS XUMUYECKMX PEAKUMi C Y4YacTHEM AQJIKAHOB,
MEXAHU3M PEAKIIMKA CBOOOAHO-PAAMKAILHOTO 3aMEIIEHUSI.

12.  Iuknoankanbl. OCOOEHHOCTH CTPOCHUS M CBOMCTB IUKIOATKAHOB. PEAKIIMU
3aMEIICHAS U IPUCOCTUHCHUS.

13. — 14. PemeHue 3aaa4 Ha HAXOXKICHUS MOJEKYJISPHBIX  (HOPMYJ
OPraHAYECCKUX BEMIECTB MO MPOAYKTAM CTOPAHUS.

15.  Hrorosoe noBropenue TeMsl «IIpenenpHpie yraeBoaopoabD

1.3: HenpeaeabHble yrjeBoaopoabl. (13 yacoB)

16. Tlpuponga nABOWHOH CBI3W B ajkeHax W ankaaueHax. OOpa3zoBaHuE U
rnapamMeTpbl ABOMHOM CBsA3U. BUABI n130MEpUH.

17. MexaHuaM  peakiuu  JIEKTPOPUIBLHOTO  MPUCOCIUHEHHUS,  MPABHUIIO
MapkoBHukoBa. Ipdext Xapaina (mepokcuaHbIH 3QPEKT).

18. Peakiuu 3aMenicHus B akaHax. MexaHu3M peakiimu CBOOOHO-PAANKATLHOTO
MIPUCOEIMHEHUS HA TPUMEPE PEAKIIMK MOJIMMEPHA3ALIHH.

19. — 20. OKMCIUTENLHO-BOCCTAHOBUTEIIBHBIE PEAKIIMN C YHACTHEM AJIKEHOB.

21. Peakuyu  mpucoenuHEHMsT  TAjJOr€HOB M TAJOTCHAJIKAHOB K
COMPSKCHHBIMAIKAIMEHAM, 3aBUCUMOCTh MPOJIYKTOB PEAKIUA OT YCIIOBHA HMX
NpoTeKanus. Peaknuu MNPUCOCIMHEHUS HA TMPUMEPE W30JUPOBAHHBIX H
KYMYJIUPOBAHHBIX AJIKAUCHOB.

22. Anxunsl. [lpupona TpoitHo# cBs3u. OOpa3zoBaHUE W MapaMeTpbl TPOHHOM
CBsI3U. BUabl U30MEpUH.

23. Peakumu NpUCOCIMHCHUS U 3aMENICHUS B AJIKUHAX.

24, —25. OKuCIUTENBHO-BOCCTAHOBUTENBHBIC PEAKIIMH C YYACTUEM AJIKUHOB.

26. — 27. Pemienne 3agady  Ha HAXOKIACHUS MOJICKYJIIPHBIX  (opmy
VIJIEBOIOPOAOB MO 00111eiH (hopMyJie BEIIECTRA.

28. UtoroBoe moBTOPEHUE TEMBI «HenmpeaenbHbIe yrieBO0POIB)

1.4: ApomaTudeckue yriesoaopoabl. (10 yacoB)

29. llpupona apoMaTUYECKOR CBSI3U, €€ BIMSHUE HA PEAKIMOHHYIO CITOCOOHOCTH
BEIICCTB. M30MepHsi 1 HOMEHKIIATYPA APEHOB.

30. MexaHu3M peakivu JIEKTPOPUILHOTO 3aMENICHUS HA TpUMEPE OCH30J1a U €r0
TOMOJIOTOB.

31. OpHeHTaHTHI IEPBOIO U BTOPOro poja B OEH301bHOM KoJbLe. CorllacoBaHHas
Y HECOTJIACOBAHHAS OPUCHTALIMS.

32. — 33. OKUCIUTENBHO-BOCCTAHOBUTENBHBIC PEAKIIAU, MPOTEKAKOIIUE C YHACTUEM
roMOJIOr0B O€H301a.

34, O0mue cnocoObl MPOMBINUICHHBIX W J1a00PaTOPHBIX CHOCOOOB IMOMYYCHHS
VIIIEBOAOPOAOB.

35. JIaGoparopHas pabota. KauecTBEHHBIE PEaKMK HA YTIEBOAOPOIBI.



36. — 37. I'eHeTMUECKAs CBS3b YIJIEBOIOPOIOB.

38. Urorosoe 3anstue 1o 1 pazaeny «YrineBoaopOoabh»

II. Kuciaopoacoaepamme OpraHu4ecKkue BellecTBa. A30TcoAep:Kaumue

OpPraHHYecKHe BelecTBa.

2.1: CnupThl. (6 4acoB)

39. Kucnopoacoaepxamue OpraHuvyeckue BemecTBa. DyHKIMOHAIBHBIE TPYIIIHI
(rumpocorpynna, kKapOOHUJIbHAs, KapOOKCHIIbHAs). B3auMHOE BIIMSIHUE aTOMOB
B MOJIEKYJIAX OPraHUYECKUX BEIIECTB, COAECPIKALUX KUCIOPOI.

40. PacnpenencHue SNEKTPOHHOM IUIOTHOCTH B MOJICKYJIAX CIUPTOB PA3HBIX
TOMOJIOTHYECKUX PSIIOB. MPEAENIbHBIX, HEMPEACTBHBIX, apoMaTnyecknx. Oomas
XapPAaKTCPUCTHKA XWMHYECKAX CBOWCTB CHUPTOB. Peaknum 3aMEIICHMS,
MIPOTEKAIOIIUE B YITIEBOAOPOIHOM PAIUKAIIE CIIUPTOB.

41. OcoOECHHOCTH CTPOCHHS M CBOMCTB MHOIOATOMHBIX CHOUPTOB. DEHOIIHI,
CTPOEHHKE, CBOMCTBA, OPUEHTALMS B OCH30JIBHOM KOJIBLIE.

42. TlpoMblluieHHBIE U JA0OPATOPHBIE CMOCOOBI MOMYYEHUsI CIMPTOB U (DEHOMA.
MexaHu3M peakiMi HYKICO(PUIBHOTO 3aMEIICHUS HA TPUMEPE MOTYUYEHUS
CIIUPTOB U3 raJIOTCHAIIKAHOB.

43. OKUCITUTEITEHO-BOCCTAHOBUTEBHBIE PEAKIIMU C YYACTHEM CIIUPTOB.

44. Torooe 3aHsATHE MO TeMe « CITUPTHD»

2.2: KapOoHu/ibHbIE COeAUHEHHS. (3 yaca)

45. Tomonormueckue paael kapOonunoB. Kimaccudukamms. Wsomepus u
HOMEHKJIATypa. DIEKTPOHHOE CTPOCHUE, B3AUMHOE BIMSHUE B MOJIEKYJIAX.

46. XWMHMYECKME CBOMCTBA QIBACTUIAOB W KETOHOB. MexaHu3Mm peakuui
HYKJICO(UIBHOTO TPUCOEAMHEHNS HA TPUMEPE ATTBACTUIOB U KETOHOB.

47. OKUCIHUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKUIMHA C YYaCTHEM aJbACTUIOB M
KETOHOB.

2.3: KapOoKCHIIbHBIE COCTUHEHHUS. (9 4acoB)

48. CocraB, knaccHu(pUKalMs, U30MEPUs U HOMEHKJIaTypa KapOOHOBBIX KHUCIIOT.
DNEKTPOHHOE CTPOCHUE, B3AUMHOE BIIMSIHUE B MOJIEKYJIaX.

49.  OcoOble CBOHCTBA HEKOTOPBIX KApOOHOBBIX KHUCJIOT. MYPaBbHHOM,
MAJIbLMUTUHOBOM, CTEapuHOBON. Mbuta. OTHOWICHUE MBUIA K )KECTKON BOJIE.

50. HenpenenbHbIE, TBYXOCHOBHBIE U aPOMATHUYECKHE KHCIOThL. OCOOCHHOCTH UX
cBoicTB. CrocoObI MOJYYEHHUS IBYXOCHOBHBIX KHCJIOT.

51. B3auMOCBsI3b KUCIOPOACOACPKAIIMX OPraHUYECKUX BEIICCTB.

52.  B3auMOCBsI3b  KHCIOPOJACOACPKAIMMX  OPraHUYECKUX  BEIIECTB W
VITIEBOAOPOAOB PA3IMYHBIX TOMOJIOTHYECKUX PSIIOB.

53. — 54, PeumieHue 3amad  HA HAxXOXKICHUE MOJEKYISPHOU  (OpMyJibI
OPraHU4eCKOro BEUIECTBA, COAEPIKAIIETO KUCIOPOI.

55. JlabGopartopHas pabota. KauecTBEHHBIE pEAaKIMM HA KUCJIOPOJCOAECPKAIINE
OPraHUYECKUE BEUIECTBA.

56. HroroBoe 3aHste mno TemaMm: «KapOoHwibHbIE W KapOOKCHIIBHBIE
COCIMHEHHUS»

2.4: AMuHbIL. (3 yaca)

57. Awmunbl. OCHOBHOCTh aMHHOB, OOYCJIOBJICHHas OCOOBIM CTPOCHUEM
AMUHOTPYTIIIBL.



58. AnunuH. OCHOBHBIE CBOMCTBA AHWJIMHA B CPABHEHUM C AMUHAMU U AMMHAKOM.
OpueHTanus B 0€H3071bHOM KOJblle. MEXaHW3M peakunuu 3UHHUHA.

59. Pemenue 3aga4 Ha HAXOXKACHUE MOJIEKYJSIPHOW (POPMYJIBI OPraHUYEeCKOTO
BEILECTBA, COAEPIKALLETO a30T.

I11. BemecTBa »KHBBIX KJIETOK. (6 4acoB)

60. XKupel. OCOOEHHOCTH CTPOCHHS, COCTaB M Kiaccuukamus >kupoB. CBoiCTBa
NPEIEIBbHBIX U HEMPEAECIBHBIX YKUPOB.

61. Monocaxapuapl. Krnaccudukanms, coctaB, H30OMEpUs, TayTOMEpHs,
ontuyeckas n3omepus. CBOHCTBA MOHOCAXapuIOB HA OCHOBAHWM WX COCTaBa U
CTPOCHHUSI.

62. Onurocaxapunbl, nojucaxapuapl. CTPOEHUE, HAXOXKICHUE B TPUPOJIE.
XUMHUYECKHUE CBOMCTBA. OKUCIICHUE, KUCIIOTHBIN THIPOJINS.

63. AMHUHOKUCIOTHI —aM(pOTEPHBIC OPraHUYECKUE COCAVMHECHHS. B3auMHOe
BIIMSIHUE IBYX (PYHKIMOHAJIBHBIX TPYMI APYT HA ApyTa.

64. benku — npupoaHbIe MOMUMEDPBL. [ MApONN3, AeHATYpalus, [IBETHBIC PEAKLUH
Ha OeTKu.

65. Jlaboparopnas pabota. KauecTBEHHBIE peakii HA AMUHBI, KpaxMmall U OCTIKH.

IV. BbICOKOMOJICKYJISIPHbIC OPTrAaHUYECKUE BEIIEeCTBA, BOJIOKHA. (S 4acoB)

66. IlonmuMeprl, OCOOCHHOCTH CTPOECHMS, (PU3MUYECKHX CBOWCTB, CIIOCOOBI
NOJTyYEHUS TOTUMEPOB. TOJMMEPH3ALIMS, TOJIMKOHICHCALIAS.

67. CrepeoperyysipHble MOJHMMEPBL. TE€PMOIIACTUYHBIE W TEPMOPEAKTHBHBIC
nonumepel. [mactmacce!.

68. BonokHa, kiiaccu(pukanms, Tpou3BOJCTBO BOJIOKHA KAIPOH W JIABCAH pEakuuei
NOJTUKOHACHCALIY.

69. Urorosoe 3anstue no pazaenam Il u IV

70. O600maronIee NOBTOPEHHE.

11 KJIACC
V.Xumu4uecknii ys1emenT (11 vacoB)
71-72. DOpMBI CYLIECTBOBAHUS XMMUYECKHX 3JIEMEHTOB. OCHOBHBIE TMOHSATHS W
3aKOHBI XUMUH.
73-74. Crpoenue aroma. Ilepuommueckuii 3axkoH. Ilepuogmueckass cucrema
AIIEMEHTOB U CTPYKTYPa NIEKTPOHHOM 000JI0UKH aTOMOB.
75-76. Xumuueckue GOpMYABl M PACUETBl MO HUM. 33Ja4d HAa HAXOKICHHE
XHUMHAYECKOH (POPMYIIBI BELIECCTRA.
77. KonuuectBo BeliecTa. Yucno Aporaapo. MonspHbiii 00beM ra3oB. ['a3oBbie
3aKOHBI.
78. ANTOPUTMBI PELLIEHUS PACUETHBIX 33/1aY.
79.  ANTOpUTMBI  PEIICHUS  OKCIICPUMEHTAJBHBIX  331a4 [PU  HU3YUYCHUU
HEOPraHMYECKUX U OPraHUYECKUX COCIUHECHUM.
80.UToroBoe 3aHATHE 10 TEMEK XUMUAYECKUH SIEMEHTY.
VLBewecrso (9 4acoB)
81. DHEeKTpOOTPULATENBHOCTE XUMUYECKHUX SJIEMEHTOB.



82. WMonnas cBs3b. Katnonel u aHuoHbl. Knaccuukanus HOHOB IO COCTaBY
(ITPOCTBIE U CIIOXKHBIE ), IBETA MOHOB. MIOHHBIE KPUCTAUIMYECKHE pelieTku. CBoicTBa
BEILIECTB C MOHHON KPUCTAIUTMYECKON PEIIETKOM.

83-84. Knaccupukaumss KOBAJICHTHOW XMMUYECKOH CBSI3M: TIO0 MEXAHU3MY
oOpazoBaHusi (OOMEHHBIA W JTOHOPHO-AKUENTOPHBIN), MO 3JIEKTPOOTPULIATEIIEHOCTH
(MoJIsipHAas ¥ HEMOJISIpHAsT ), MO COCO0y MEPEKPHIBAHUS HIEKTPOHHBIX OpOuTasiei (G u
T), 0 KPaTHOCTH (OAMHAPHAS, TBOMHAs, TPOitHas 1 noiyTopHast). [lonsspHOCTH CBA3n
1 MOJIIPHOCTH MOJIEKYJIBL.

85. MexMOmneKynspHas W BHYTPUMOJICKYJISIPHAs BOAOPOAHAS CBs3b. MeEXaHW3M
0o0pa3oBaHUs W 3HAYCHUE BOJOPOAHOW CBSI3M Ui OPraHM3aluu  CTPYKTYp
OMONOIMMEPOB.

86. Enunas npupoaa XuMU4ecKux CBs3ei. MIOHHAs CBsI3b Kak NMPEACIIbHBINA CTyvaid
KOBJICHTHON TOJIAPHOM CBA3M, MEPEXO OMHOIO BHJA CBSI3HA B APYIOi; pa3HBIC BUIBI
CBSI3M B OJJHOM BELLIECTBE. MEXMONIEKYISPHBIC B3AUMOICHCTBUS.

87. Merajummyeckas CBs3b.

88. BemmecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. TUIT KPUCTAIITYECKOM
PEIIETKU. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHMSI.

89. UUToroBoe 3aHsTHE 10 TeME«BEecTBOY.

VII. Knaccndurkanust XuMmu4eckux peaxkuuii (15 gacos)

90. PacueTsl 0ObEMHBIX OTHOLICHUI Ta30B MPH XUMAYECKUX PEAKIIMIX

91-92 . OneKTpoNMTHYECKAs IMCCOUMALMS HEOPTAHUYECKUX U OPraHUYECKUX KHUCIIOT,
mesoueii, conei. Peakiimm nonHOro oomMeHa.

93. PacueTsl, CBI3aHHBIC C KOJIMYECTBEHHBIM COCTABOM PACTBOPOB.

94-95. CkopocTe XUMHUYECKON peakuuu. [IOHATHS <«OGHTanbNMs», «3HTPOIHIY,
«3Heprust [ m606cay. OOpaTtuMblie 1 HEOOPATUMBIE XUMUUECKUE PEAKIIMU. XUMHYECKOE
PABHOBECHUE U YCIIOBHUS €10 CMEILICHUS.

96. Pemienue 3ana4 1o teme: «CKOPOCTb XUMUYECKON PEAKLIMI

97. Tennosble >(dexTsl XUMHUECKMX peakiuidi, 3akoH lecca. Pacuetsl 1o
TEPMOXUMHUYECKAM YPABHEHHUSM

98-99. OKMCIUTENHEHO-BOCCTAHOBUTEIIGHBIE PEAaKIMKU.  METom BIIEKTPOHHOTO U
ANIEKTPOHHO-UOHHOTO OaniaHca. Biustaue cpenbl Ha nporekanue OBP.

100. Koppo3ust METAIOB U CITOCOOBI 3aIUTHI OT HEE.

101-102. T'maponu3 OpraHMYECKMX W HEOPraHWYECKUX COeOMHEHWM. OOparumblil
TUAPOIIN3, HeoOparuMmblii  THAPOIM3 W OOMEHHBIH  ruaponu3.BomopoaHsiii
MOKA3aTeb.

103. DnekTponu3 pacmiaBoB U PaCTBOPOB BELIECTB.

104. Utorosoe 3ansatue no teMe«Kaccupukaryiss XUMUYECKAX PEAKLIAN.

VIII. KoMIuIeKCHBIE COCTHHEHHUS U KPUCTAIOTHAPATHI (3 yaca)

105. Koopmunammonnas teopus A. BepHepa. KOMIIEKCHBIE —COCIMHEHHUS.
Knaccundukanms, HoMeHKIarypa. XMMAYECKHE CBOICTBA. [loyyeHHE U NpUMEHEHHE
106. Kpucrannoruaparsl. XuMUYECKUE CBOMCTBA. [ 0y4eHHEe U MPUMEHEHUE.

107. Pewienue 3apa4d no teme: «Kpucrammornaparsn.

IX.Knaccudukanus BemecTs U ux cBoiictea (12 yacos)

108-111. Xapakrepucthka MeTamioB TmaBHeix noarpynn [—III  rpymm
XapakTepucTUKa METAIIOB — MEJIU, XPOMA, JKETIE3a.



112-114. XapakrepucTrka HEMETAUIOB TJTaBHbIX oarpynn [V-VII rpynm.

115. Xumnueckue CBONCTBA HEOPraHUYECKMX BELIECTB  PA3JMYHBIX  KJIACCOB.
B3anMOCBsI3b HEOPraHUYECKUX BELLIECTB.

116. Ilpakmuueckas paboma Ne | XAMUYECKUE CBOWCTBA OKCHJOB, OCHOBAHWIA,
KHCJIOT U COJIEM.

117. T'eneTrueckas CBA3b MEXKITY KITACCAMHA HEOPTAHUYECKUX COCTMHEHHA.

118. Hrtoroeoe 3anatue no Tteme«Knaccuukanus BEIIECTB M HMX CBOKCTBAY.
Petienne 3anau no reme: «HeopraHuueckue BELLIECTBAY.

X. Cii1aBbl 1 HHTEPMETA/LIUABI (2 Yac)

119.CrinaBel M1 FHTEPMETAIIUIBL.

120. Pemenue 3a1a4 Ha BIUMCIICHME MACCOBOM JIOIM METalljla B CILJIaBE, BBHIBEACHUE
(OpMyJT HHTEPMETAITUJIOB.

XI. MHoroo0pasue oprann4eckux Bemecrs (8 yacos)

121-122. OCHOBHBIE TIOJIOKEHUSI W HANPABJICHUS PA3BUTUS TEOPUUA XUMHUYECKOIO
cTpoeHusi oprannueckux Beniects A.M. bytiepoa. OcOOEHHOCTH XUMHYECKOTO U
BJIIEKTPOHHOTO CTPOCHHUS AJIKAHOB, AJIKEHOB, AJIKWHOB, X CBOWCTBA.

123. ApOMaTHYECKHE YTIIEBOIOPOIBL.

124 . O1€KTPOHHOE CTPOEHUE (PYHKIMOHATIBHBIX TPYMI  KUCIOPOI0COACPIKALIMX
OPraHUYECKUX COCTUHEHHU.

125. XuMHYECKrE CBOMCTBA KMCIOPOACOAEPXKAIMX OPraHUYCCKAX COCTUHEHW.
Cnoxubie 3¢upsl. XKupbl. Mbuia.

126. Yrnepoast.

127. AMyuHBI. AMAHOKHCIOTHL. bemku.

128. HtoroBoe 3aHsTHE MO TeME«IMHOro00pazue OPraHMueCKuX BEIIECTBRY.

XII. ITo3HaHne 1 NPUMEHEHNE BeIECTB U XUMHU4eCcKuX peakumii (10 vacoB)
129.11paBuna padotel B 1abopatopur. MeToAbI HCCIET0BAHUS OOBEKTOB.

130. KauecTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE U OPraHUYECKHUE BEIIECTBA.
131-132. Ipaxmuuecxas paboma No 2 KaueCTBEHHbIE PEAKUMKM OPraHUYECKUX W
HEOPraHUYECKUX COCTMHEHMI.

133. O0wmue HayYHbIE TPUHLMITEI XUMAYECKOTO TPOM3BOICTBA.

134. PacueThl Macchl BEIIECTBA WM OOBbEMa ra3oB MO W3BECTHOMY KOJIMYECTBY
BEIICCTBA M3 YYACTBYIOIIMX B PEAKLIMH.

135. Pacuerbl Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKLMH, €CITA
OJTHO U3 BEILIECTB JIAHO B UBOBITKE (MMEET MPUMECH).

136. PacueTsl Macchbl (00bEMa, KOJIMYECTBA BEMIECTRA) MPOYKTA PEAKIIMU, €CJIU OJTHO
W3 BELLIECTB JaHO B BUJIE PacTBOPA C ONPEACIIEHHON MAaCCOBOM JOJIEA PACTBOPEHHOIO
BELICCTBA.

137. 3amaun Ha ONPENEIICHUE BBIXOIA TPOAYKTA PEAKIIUH.

138.3amaun Ha ONpEAETICHUE KOIMYECTBEHHOTO COCTABA CMECH.

139-140. 3anmra MpoeKTHBIX PadOT.

TEMATHUYECKOE IINTAHUPOBAHUE

| Ne | TemaTuyeckoe NJIAHHPOBAHHE | KoaunyecrBa | Dopma




| konTpOsS

n/n | | 4acoB
1. YraneBogopoabl (38 yacoB)

1. | BeeacHue 8 vacos TectupoBanue

2. | IlpenenbHbIC YIIEBOAOPOABI "7 4acoB 3auer

3. | HenpenenbHbie yrieBOAOPOIBI 13 gacos [TpoekTHas
pabota

4. | ApoMaTU4eCKue yriueBoa0POIbI 10 vacoB | JlabGoparopnas
pabota

I1. Kuciopoacoaepaxaiue OpraHu4ecKue BelecTsa. A30Tcoaep:Kamme
oprannveckne Bemecrna (21 gac)

5. | Couprel 6 JacoB IIpoexTHas

pabota

6. | KapOoHWIIbHBIE COETMHEHNUS 3 yaca TecTupoBaHue

7. | KapOokcuiabHbIE COETMHEHUS 9 vacos JlaGoparopHas

pabota

8. | AMuHBI 3 Haca TectupoBanue

I11. BemecTBa *KUBBIX KJIECTOK (6 4aCOB)
9. | BelecTBa KMBBIX KJIETOK 6 4acoB JlaGoparopHas
pabota
IV. BeicokomoJieKy/ISIpHbIC OPraHUYeCKHE BEeIEeCTBA, BOJIOKHA.
(S yacoB)

10. | BBICOKOMOJIEKYIISIPHBIE OpraHu4ecKue 5 yacoB IIpoexTHas

BCIIECTBA, BOJIOKHA pabota

V. Xumnuecknii 3aemMenT (11 yacon)

11. | XuMHAYECKUI DIEMEHT 11 gacos Tectuposanue,
MIPOCKTHAs
pabota

VLBewmecrso (9 yacos)
12. | Bemectno | 9 vaco | auct
VII. Xumnueckas peakuus (15 yacoB)
13. | Xumndeckas peaxuys | 15 4acos | 3auér
VIII. KomnjiekcHbIe COeTHHEeHHSI H KPUCTAIOruAparhl (3 yaca)

14. | KommiekCHbIC COCIMHEHUS u | 3 yaca Pemenue

KPUCTAJUIOTHIPATHI 3a1a4

IX. Knaccupukanus BemecTs u ux cBoiicrea (12 vacos)

15. | Knmaccugukanus BemecTB U Ux cBoicTBa | 12 yacos IIpakTryeckas
pabora,

3a4CT
X. Cr1aBbl M HHTEPMETAJLIHBI (2 yaca)

16. | CiuiaBel M1 UHTEPMETALTUABI 2 Jaca IIpoexTHas

pabota

XI1. MHOroo6pasue oprann4ecKkux semecrs (8 yacon)

17. | MHoroo0pasne OpraHn4eCKiuX BEIECTB

| 8 wacon

| TecTupoBaHue

XII. ITo3HaHue 1 NPUMEHEHHE BelleCTB M XUMH4YeCKHuX peakuuii (10 yacoB)




18. | Iloznanme w mnpumeHeHue BewecTtB U | 10 yacos IIpakTryeckas
XUMHYECKHX PEaKIM pabora, 3a4éT
IIpoexTHas
pabota
CIIMCOK JIMTEPATYPHI

OcHoBHas JquTeparypa:

1. Tabpuwensu O. C., Jlpicoa I'. I'. Xumus. 11 k. [IpodunbHblii ypOBEHB:
Meroaunueckoe noco-oue. — M.: JIpoda.

2. Taopuensu O. C., OcrpoymoB WM. I'. HacronbHas kHura yunrtens. Xumus. 10
Ki1. — M.: Jlpoda, 2015.

3. Taopuensu O. C., Jleicora I'. I'., Beaenckas A. I'. HacronbHas kHura
yuntens. Xumud. 11 ki B 2 4. — M.: [lpoda, 2014,

4.  Taopuensu O. C., OctpoymoB U. I'. Oprannyeckasi Xumus B TECTaX, 3a7a4ax,
ynpaxHenusx. 10 kin. — M.: Jlpoda, 2015.

5. Taopuensn O. C., OctpoymoB WM. I'. OOmas xumus B TecTax, 3aaayax,
ynpaxHenusx. 11 kin. — M.: JIpoda, 2003—2005.

6. Xwumuda. 10 xn.: KoHTposmbHble B nMpoBepouHbie padboThl K yueOHuky O. C.
I"abpuensna «Xumus. 10»/0. C. I'aGpuensn, [1. H. bepe3kun, A. A. Ymakosa
u ap. — M.: Jlpoda, 2014.

7. Xwumus. 11 k n1.: KoHTposibHBIE W NPOBEPOUHbIE paboThl K yueOHuKy O. C.
["abpuensna, I'. I'. JIbicoBoit «Xumus. 11»/ I'abpuensnO. C., bepeskunll. H.,
Ymakosra A. A. u 1p. — M.: [{poda, 2014.

8. Bomosuk B.b., Kpyreukas E.J[. Opranuyeckas XuMHusi: BOIPOCHI,
yOpaXHEHUs,  3adauu, TecTel. [locobme ansa crapmeknaccHUKOB.- CII6:
CMMO Ilpecc, 2012

9. Papeuxuit A M., Kypesnosa T.H. J[upakTuyeckuii Marepuan no XMMUU. —
M.: IIpoceemenue, 1997,

10. HNoponbkun B.H., bepexxnas A.I. EI'D 2016: TemMarndeckue W TUIIAYHBIE
TECTBIL.

11. Irpemmuiep I''H., XoxnoB A.W. MeToauka pacueTHBIX 3a1a4 10 xumuu 8-11
KiaccoB. — M.: IIpoceemenue, 2001.

12. Kapuopa A.A., Jleekun A.H. Oprannueckas xumus. — ABaJioH, 2005.

13. Hopommnckuii M.M., Hopommuckas H.C. Tumbl XUMHYECKHMX 3a4a4 M
cnocoObl ux pemenus 8-11 knaces, M.:OHHUKC Mup u o6pazoBanue 2016

14. Eropoe A.C. m nap. IlocoOue-peneTuTop A MOCTYMAOMMUX B BY3bl/
yeTBepTOE u3nanue — Pocto H//1: u3a-so «denukey, 2016.

15. Tabpuensn O. C., Batimna JI. [1. Xumudeckuii 3kcriepumMenT B mkose. 10 k.
— M.: Jlpoda, 2013.

16. Tabpuensu O. C., OctpoymoB . I'. « XuMHUYECKUI SKCIEPUMEHT B Koje. 11
Kkjace» - M.: Jlpoga, 2013.

JlonmosiHUTEIbLHAS JIUTEpaTypa:
1. Opranuyeckas XMMHsl B TECTax, 3ajadax, ynpaxHeHusx. 10 kmacc: yueOHoe
nocodue s odueodpazoparenbubix yupeskacuuid / O.C. I'abpuensu, U.T'.




6.

7.

Octpoymos, E.E. OctpoymoBa. — 3-¢ uzn., crepeotun. — M.: [lpoda, 2015. —
399.

. I'abpuensn O.C., OctpoymoB W.I'., Cnanko C.A. «Xumusa ['oToBumcs K

EI'D», M: Ipoa,2011r.

. EI'D 2016. Xumugd. Tunoseie TecToBbie 3amanud / FO.H. Mensenes. — M.:

HM3parenbcTBO «OK3aMen», 2016, — 111.
Otmuunuk EI'D. Xumus. Pemenue cnoxksbix 3amad. [log pemaknmein A A.
Kasepunoii / ®UTTH. — M.: Uatennekt-LienTp, 2016. — 200c.

. Enunblii  rocymapcTBeHHBIA 3K3ameH 2016, Xwumus.  YHHBEPCAIbHBIE

mMartepuanabl A noarotoBku yuammxcs / OUIN. — M.: HUuatennekr-LienTp,
2016. —272c.
Xomuenko WU.I'. Pemenue 3apay no xumun. — M.: OOO «M3parenscTtBo HoBas
Bomna», 2015. — 256c¢.

Xomuenko ['I1. Xumus ajig mocTynammux B By3bl: Yuel.mocobue. — M.
Bercmn.mk., 2008. — 367 ¢., uL.

JJIEKTPOHHBIC 00Pa30BaTEJIbHbIC PeCyPChl

1.

bl

9.

1

SNk W=

«Enunas xomnekuus [ludgposbix OOpazoBatenbHbix PecypcoB» (HaOOp
nuppoBbix pecypcoB K yuyeOHmkam O.C. TabOpuensna) (http://school-
collection.edu.rw/).

http://him. 1september.ru/index.php — xypHan «Xumusy».

http://him. 1september.ru/urok/- Marepuansl k ypoky. Bce pabotel, Ha
OCHOBE KOTOPBIX CO3/1aH CAMT, ObIIM OMyOJMKOBAHBI B KYPHAIE « XUMHSIY.
ABTOpaMHu caiita mpojenaHa Oosbmas padoTa MO CHCTEMATU3UPOBAHUIO
Fa3eTHBIX CTATEH C yYETOM MIKOJBHOM Y4eOHOH MPOrpaMMbl MO MPEAMETY
"Xumus".

www.edios.ru — Di0C — HEHTP AMCTAHIMOHHOTO 00Pa30BaHUU
www.km.tu/education - yueOHbIE MaTEPHAIBI U CJIOBApH Ha caiite « Kupuin
u Medoanii»

http://djvu-inf.narod.rw/ - snekrpoHHas OMOIMOTEKA

Ypoku xumun KHUPUIIJIA U ME®OJIUA, 10-11 xkmacceel, BupryaisHas
mkoJsia Kupunna u Medoaus, OOO «Kupumt u Medoauii», 2005
«IIkONBHBIA XUMHUUECKU FKCTIEpUMEHT. OpraHndeckasl XUMHsD», 4acTh 1-5,
COOpHUK TEMOHCTPALIMOHHBIX ONBITOB Ul CPEeAHEN 001e00pa3oBaTeIbHON
mkonbl, OO0 «Tenekommanus CI'Y TBy», CoBpemeHHas rymaHuTapHas
akagemus, 2005

OobpazoBarenbHas kosnekuus 1C, Opranmueckas xumus 10-11 kmaccsl,
Jlaboparopus cucrem mynsruMmeana, Mapl TV, 2000, 2003

0.ABtopckuii npoaykt npe3eHtaumu MicrosoftPoverPoint

BO3MO’KHBIE TEMBI JIUIA ITPOEKTOB.
OOBHHSIOTCS MPUPOJHBIC UCTOYHUKH YTJIEBOJOPOIOB.
Yranesoaopoasl B npupoae. Hedrs 1 npupoaHsblii ras.
ApOoMaTu3aTopbl HA OCHOBE CIOKHBIX 3(HUPOB.
ApomaTtrdeckue macia — OCCLICHHBIN Jap MPUPO/IbI.
AcCnApuH — Ipyr Wi Bpar?



6. BeH3zanupeH - XUMUKO-3KOJI0rM4ecKas mpodieMa COBPEMEHHOCTH.
7. B Mupe noauMepos.

8. T'moramar HaTpus — MPUYMHA UILEBOA HAPKOMAHHUH.

9. JKupsl: Bpea v oyb3a.

10.U3 5kM3HM TOJIMATUIIEHOBOTO MTAKETA.

11.H3 vero cocrout oaexnaa. BonokHa.

12.Mup miactmacc.

13.MbuIbHAs UCTOPUSL.

14.Caxap v caxapO3aMEHUTEINN: 3a U TPOTHB.

15.YUt0 Takoe He(Th U KaK OHA MOSBUIJIACH HA 3emiie?

16.YTo Takoe caxap ¥ OTKy/da OH Oepercs.

17 .1llenk HATYpaIbHBIA U UCKYCCTBCHHBIN.

18.B Mupe OpraHu4eCcKuX KMCIIOT.

19.A30T B nu1ie, BOJIC U OPTaHU3ME YECTIOBEKA.

20. AmoMuHUE — MeTat XX BEKA.

21.buorenHas kiaccu(puKanms XUMUYECKUX JIEMEHTOB.

22.B mupe KOppO3Ur METAIIOB.

23.B yIMBUTEIIBHOM MUPE KPUCTAILIOB.

24 BivsiHUE METAJUIOB HA KEHCKUH OPTraHu3M.

25.Boga — BelEeCTBO MPUBBIYHOE W HEOOBIYHOE.

26.BpIpamimBanne KPUCTAJUIOB MPU Pa3IMYHBIX BHEUIHUX YCIOBHSIX.
27 I'pann spkoii Hatypsl. J[.W. Mennenees.

28.7Kene30 u okpyxaromas cpena.

29 .HccnenoBanue ypoBHs KOPPO3UHM MAMSATHUKOB rOPOAA.

30.Mox B MpoAyKTax MATAHKS 1 €T0 BINSHHUE HA OPTAHNU3M UYeTIOBEKA.
31.Menaenees u HoOeneBckas mpemusi.

32.MuKpO3JEMEHTBI: 3710 WK 0aro?

33.Ilepuoanueckas cucrema J[M. Menaeneesa Kak OCHOBA HAYYHOIO

MHUPOBO33PEHUSL.
34.Copna; 3HakoMas 1 He3HaKoMas.
35.DOneMEHT HOMED OAUH.

OCHOBHBIE KPUTEPU ONEHNBAHUA AEATEJBHOCTH

OBYYAIOUIMXCS

OneHka y4eOHBIX JOCTHXKEHMI OOy4aromMXCs MPOU3BOAUTCS C YYETOM
LEJIeH TPEeIBAPUTENBHOIO, TEKYIIEro, 3TAMHOTO M HWTOTOBOTO MEAArOTHYECKOTO
KoHTposis 1o [Iporpamme yueOHOro (31eKTUBHOrO) Kypca «Hay4dHble OCHOBBI

XHUMHUN)).
Ouenka TpedoBanus
3a4TEHO 5 3HaHWs, TOHWMAaHUs, TIIyOMHBI YCBOCHHMS
(oTm4HO) 00y 4ArOIUMCS BCETO 00BEMa

NPOrpaMMHOr0 MarepHarna.
YMEHUS BBIAEISAThH [VIABHBIC MOJIOKECHUS B




U3yUYEHHOM Marepuajie, Ha OCHOBaHUU
(GakToB W TpUMEPOB 0000mIaTh, JENaTh
BBIBOJIbl, YCTAHABJIMBATH MEXKIPEAMETHBIE
U BHYTPHUIPEAMETHBIE CBS3HM, TBOPUYECKHU
OPUMEHSIET  MOJYYCHHbIE  3HAHUS B
HE3HAKOMOW CUTYaLNHU.

OTcyTCTBME OWIMOOK M HEAOYETOB MPH
BOCIPOU3BEICHUM W3YUYEHHOTO MaTepHaa,
Opd  YCTHBIX  OTBETAX  yCTPAHEHUE
OTJCTBHBIX HETOYHOCTEH C€ MOMOUIBIO
JOMOJTHUTEIBHBIX ~ BOMPOCOB  yUHUTEJ,
COONIIOICHUE KYJbTYPbl MHCbMEHHOH WU
yCTHOM  peun, mpaBuid  O(OpPMIICHUS
MUCBMEHHBIX paloT.

4
(xoporo)

3HAHWE BCErO0 M3YUYECHHOIO MPOrPaMMHOI0
marepuana.

YMeHuU BBIACHATH TJIaBHBIE TOJIOXKEHUS B
W3YYCHHOM MAaTephajie, Ha OCHOBaHWUH
(GakToB W TpUMEPOB 0000mIaTh, J€naTh
BBIBOJIbI, yCTaHABJIMBATh
BHYTPUNPEAMETHBIE  CBSI3U, MPUMEHSThH
NOJTYYCHHbIC 3HAHUSI HA TPAKTUKE.
Hesnauutenbhbie (HerpyObie) OMMOKM W
HEI0UETHI npu BOCIIPOM3BEICHUT
W3YYCHHOTO  Marepuana, COOMOJECHUE
OCHOBHBIX MPABWJI KYJbTYPbl MUCHMEHHOM
W YCTHOW peur, npaBuwil OQOPMIICHHS
MUCBMEHHBIX PaloT.

3
(YOOBIETBOPUTEITHHO)

3HAHWE W YCBOCHHE MAaTepHajia Ha YPOBHE
MUHUMAJIbHBIX TPEeOOBaHU MPOrpamMbl,
3aTPYAHCHUE  TIPU  CaAMOCTOSITEIBHOM

BOCIIPOU3BEICHUH, HEOOXOAMMOCTh
HE3HAYUTETBHOM MOMOLIM MPENOIABATENS.
Ymenue padoTtarb Ha YPOBHE

BOCHPOM3BEICHUS,  3aTPYJHEHHS  PH
OTBETAX HA BUJOM3MEHEHHBIE BOITPOCHI.
Hanuume rpy0Ooii OmMOKK, HECKOIbKHUX
HETpyOBIX npu BOCIIPOM3BEICHUT
W3YYCHHOTO MaTepHhalia, HE3HAUMTEIIBHOE
HECOOJIOICHUE OCHOBHBIX PaBUII
KyJIBTYPbl THCBMEHHONM W YCTHOW peuwn,
npaBuil 0OPMIICHHS TUCbMEHHBIX PA0OT.

HE 3a4UTCHO

2
(HEeyIOBJIETBOPUTEIIHHO)

3HaHUE M YCBOCHUE MaTepHaa Ha YPOBHE
HUXKE MUHUMAJIbHBIX TpeOoBaHMIA
OPOrpaMMbl, OTIEJIBHBIE MPEACTABICHHS




00 U3yYEHHOM MaTepHale.

OtcyTcTBHE yMEHHMI paboTaTh Ha YPOBHE
BOCIIPOMU3BEICHUS,  3aTPYJHEHUs  TPH
OTBETAX HA CTAHJAPTHBIE BOITPOCHI.
Hanvume HeCKOMbKHX TrpyObIX OMIMOOK,
OONBIIOTO  uYMciaa  HErpyObIX — MpH
BOCITPOMU3BEICHUN U3YYEHHOIO MATEPHAIA,
3HAYUTEIBHOE HECOOMIOJCHUE OCHOBHBIX
[paBWJI KYyJIBTYPBI ITMCBMEHHON M YCTHOM
peun, npaBui OPOPMIICHHS THUCBMEHHBIX
paboT.

1 CraButcs 3a MOJTHOE HE3HAHUE U3YYCHHOTO
Marepuana, OTCYTCTBHE DSJIEMEHTAPHBIX
YMEHUI A HABBIKOB.

MarepunanbHO-TeXHHYECKOe o0ecredyeHne
00pa30BaTe/IbHOIICATEILHOCTH

Jlna peanuzauuu [Iporpammel « HayuyHble 0CHOBBI XMMHH» HEOOXOIUMO
CO3/1aTh CHCTEMY yUeOHOro o0opynoBanus. COBpeMEHHBIE TPEOOBAHUS K CUCTEME
y4eOHOr0 000pYI0BaHMsI MPEACTABIICHBI B MpUKa3e MUHHACTEPCTBA 00pAa30BaHUS U
Hayku Poccuiickoit deneparmm Ne 336 ot 30.03.2016 roga «O0 yTBEPKICHUU
NEPEYHST CPEACTB OOYYEHUS] M BOCHUTAHMS, HEOOXOMMMBIX MJIs Peaau3aluu
00pa3oBaTENbHBIX TPOrPAMM HAYATIBHOTO OOMIEr0, OCHOBHOIO OOIIETO M CPEIHETO
o0mero 00pa3oBaHusl, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIIOBUSM OOYYCHUS,
HEOOXOJAUMOr0 MPHU OCHANIEHWH O00E00pa30BaTENbHBIX OpPraHu3aluid B IEJISIX
peaM3aii MEPONPUATUNA N0 COJACHCTBHUIO CO3AHHMI0 B CYOBEKTaX POCCHICKOM
denepay  (MCXOA W3 MPOTHO3UPYEMOH MOTPEOHOCTHM) HOBBIX MECT B
0011e00pa3oBaTeNbHBIX  OPraHu3alusax, KpUTEPHEB €ro (pOopMHpPOBaHUS W
TpeOoBaHUil K (YHKIMOHATBHOMY OCHALICHHWIO, a TAKKE HOPMATHBA CTOMMOCTH
OCHAUICHMS OJTHOTO MECTa 00YYarolIerocs YKa3aHHbIMUA CPEACTBAMH OOYUYEHHS U
Bocnutanus», llogpazaen 15. Kabuner Xumun.

KaOuHer xuMHuM — KaOMHET MOBBIMIEHHOW ONACHOCTH, KOTOPBIA JOIKEH
OBITh OCHAILIEH BCEMM CPENCTBaMU TEXHUKM Oc3omacHoctu. [Ipum mpoBeneHun
y4€OHBIX W BHEYUYEOHBIX 3aHATUH  OO0S3aTENBHO  JTOJDKHBI  COOJIFONATHCS
NPABWJIATEXHUKN O€30MacHOCTH Uisl KaOWMHETOB (J1aboparopuii) XWMHH B
cootBeTcTBUE ¢ mpukazoM Ne 127 ot 10.07.1987 «O BBeICHUM B AEHCTBUE TTPABUIT
TEXHUKA 0€30MacHOCTH IS KaOWHETOB (;maboparopmii) XUMUU
obueoOpazoBarenbHbIXIIKONT Munnctepersa [Ipocsemenus CCCPy.



