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HOACHUTEJBHASA 3AIIMCKA

VY4eOnblii (31eKTUBHBIN) Kypc «Hay4Hble 0CHOBBI XUMHM» CO3aH B LIEISAX
oOecCIeueHUSTIPUHITATIA BAPUATUBHOCTH M y4eTa WHANBUAYATbHBIXMIOTPEOHOCTEH
oOy4Jarommxcss W TPHU3BaH peajnu30BaTh CIEAYIONIYI0 (YHKIMIO: PaCIIUPUTH,
yrayOuTh, AOMOJHUTH H3YyYEHHWE XHUMHUH, BXOJSIIEH B MpEeAMETHYIO 00JacTh
«EcTecTBEeHHBIE HAYKNY.

VYyeOubiii (dnekTuBHBIN) Kypc «HayuHble OCHOBBI XMUMHH»SBISICTCS
00s3aTEIBHBIM JJIS1 U3YYECHHS BCEMU 00YYaIOIMMUCA Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, BBIOpaBIIMMU TpeaMeT «XUMHUS» Kak o00s3aTelbHbIA B
COOTBETCTBHUH C MPOPUIIEM.

[IporpamMma yuyebHOrO (37€KTUBHOTO) Kypca «Hay4dHble OCHOBBI XHMHUM
JUIs  00pa3oBaTENbHBIX OpraHU3alyid, pealu3yloUMX OPOrpaMMbl CPEIHETO
obmiero ob6pazoBanus (nanee — IIporpamma) paszpaboTaHa B COOTBETCTBUHU CO
CJICAYIOIIMMU HOPMATUBHO-TIPABOBLIMU JOKYMEHTAMH:

— DepnepanbHbiil 3aK0H Poccuiickoit @eneparuu ot 29 nexabdbps 2012 rona
Ne 273-®3 «O06 obpazoBanuu B Poccuiickori ®enepanun» (C M3MEHEHUSIMH U
JIOTIOJTHCHUSIMH )

— denepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT CPEIAHETO
oOmiero oOpa3oBaHus, YTBEPKICHHBIN MpUKa3zoM MuUHUCTEpCTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepammunor 17 mas 2012 r. Ne 413 (¢ U3MEHEHUSIMU U
JIOTIOJTHEHUSIMH )

— Ilopsimox  opraHu3zauMd W OCYUIECTBJIEHMS  0Opa3oBaTEIbHOU
NEATEIPHOCTH 10  OCHOBHBIM  0O0Ie0Opa3oBaTeNlbHBIM  IpOrpaMmaMm  —
o0Opa3oBaTeNbHBIM TpPOTpaMMaM HAYaJbHOTO OOINETr0, OCHOBHOTO OOIIEro W
CpelHero o0IIero oopa3oBaHus, YTBEPKICHHBIM MTpuKka3oM MunoOpHayku Poccun
ot 30.08.2013 roma Ne 1015(c u3aMeHEeHUSIMU U JOTIOTHEHUSIMU );

— CanlluH 2.4.2.2821-10 «CanuTapHO-3>IHAEMHOJIOTUYECKHE TPEOOBaHMUS
K YCJIOBHUSM M OpPTaHM3alMM OOy4eHHUs B 00I1€00pa30BaTEIbHBIX YUPEKISHUIX)
(manee — CanlluH), YTBEPKIACHHBIM [MOCTaHOBJIEHUEM ['maBHOTO
roCcyJIapCTBEHHOTO caHuTapHOro Bpaya P® ot 29.12.2010 Ne 189(c uzmeHnenusiMu
1 JTIOTIOJTHCHHSMH ).

[Iporpamma yueOHOTO (3JIEKTUBHOI0) Kypca 00eCreunBaeT:

* YIOBIETBOPEHUE MHAUBUAYATHHBIX 3alPOCOB O0YJAIOIINXCS,

* 001meo0pa3oBaTeIbHY0,  OOIIEKYJBTYPHYIO  COCTAaBISIONIYI0  TMpHU
MOJTy4YEHUH CPeHero oo1ero oOpa3oBaHus;



* pa3BUTHE JIMYHOCTH OOYYaIOIIUXCS, WX II03HABATEIBHBIX HHTEPECOB,
WHTEIJICKTYalIbHOU U IIEHHOCTHO-CMBICIIOBOM c(hephl;

* pa3BUTHUE HABBIKOB CAMOOOPA30BaHUS U CAMOIIPOCKTHPOBAHWS,;

* yriuyOJieHHWe, pacliupeHHe W CHCTeMAaTH3allii0 3HAaHUH B BBIOPAHHOM
00J1acTH HAYYHOTO 3HAHWSI MJTU BUIA JCSATEILHOCTH,

* COBEpUICHCTBOBAHHWE WMEIOMIETOCS M TMPUOOPETEHHE HOBOTO OIBITA
MO3HABATEIILHON  JIEATENTbHOCTH,  NPO(ECCHOHATHLHOTO  CaMOOTpEICIICHUS
O0yJaroIITIXCsl.

[IporpammMa KOHKpPETHU3HPYET COJEpKaHHWE MpeaMeTa «XUMHS» W JacT
MIPUMEPHOE paciipeiesieHne YIeOHBIX YacOB MO COJIePKATSIbHBIM KOMIIOHEHTaM 1
pazzenam.

JlanHas mporpamMma rapaHTHPYyeT 00ECIICUeHHE €IMHCTBA 00Pa30BaTEIHLHOTO
MIPOCTPAHCTBA 3a CYET MPEEMCTBEHHOCTH, WHTETPAIMH, TPEIOCTABICHUS PABHBIX
BO3MOXKHOCTEM M KadecTBa  OOpa3oBaHUsS,  MOXET  HCIOJIb30BAThHCS
oOpa3oBaTeabHOM opranu3aiuei mpu pa3padoTke o0pa3oBaTeIbLHON MPOTPAMMBI.

Conepxxanue  I[Iporpammbl  CTpoOUTCSIT € YYETOM  PErHOHAJIBHBIX
OCOOEHHOCTEM, YCJIOBUN 00pa30BaTENIbHBIX OpraHU3alllid, a TaKXke C Y4YETOM
BOBJICUCHUS O0YUYAIOIIUXCA C OTPAHUYECHHBIMHU BO3MOKHOCTSIMU 3/I0POBBSI.

OcHosHble yenunsydeHus ydyeOHoro (dnekTuBHOr0) Kypca «Hay4uHble
OCHOBbI XMMMH)» - CHCTEMHOE M OCO3HAHHOE OCBOCHHME XUMHUYECKUX 3HAHUH,
OBJIAJICHNEC METOJAMHM TIO3HAHUS M WCCICIOBAHUS XUMHUYCCKHUX BEIIECTB,
MPUMEHEHUS TTOJTYICHHBIX 3HAHUN JUTsl TOHUMAaHUSI OKPY>KarOIeTo MUpa.

OcHosHble 3a0auul’

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS, XUMHYECCKOTO MBIIUICHUS IS
MOHUMAaHUS POJIM XUMHH B TIO3HAHUU TIPUPOJIBI U €€ 3aKOHOB;

CO3JaHUE YCIIOBHMA JJII CAMOCTOSITEIPHOTO TIOJNYYCHHS, TEpepadOTKu u
MPUMEHEHUSI XUMUYECKUX 3HAHU;

pa3BUTHE MOTHBALIUM OOYYAIOMIMXCS K TPOJOJDKEHHUIO E€CTECTBEHHO-
HAy4YHOTO 00pa30BaHMUS;

dbopMHUpOBaHNE XUMUYECKOM, SKOJTOTUYECKON KYIbTYPhl 00yUYaIOIIUXCSI.

OBIIASA XAPAKTEPUCTHUKA
YYEBHOI'O (QJIEKTUBHOI'O) KYPCA

Conepxanue yaeOHOro (35IeKTUBHOTO) Kypca « HayuHble 0CHOBBI XUMHUM
MPEACTABICHOKPYIIHBIMUA  pa3/eiaMi, HauvHash C OPraHu4YeCKOW XHUMHUM U
3aKaHYMBasi CHUCTEMaTH3allMed 3HAHWW IO TEOPETUYECKMM OCHOBaM OOIIed u
OpPraHMYeCKOM XMMHUHU Ha OCHOBE BEAYIIMX 3aKOHOB UM TEOPUM XMMHUYECKON HAYKHU.
Paznesnbl xkenaresbHO M3y4daTh B NPEACTABICHHON MOCJIEN0BATEIBHOCTH, T.K., 3TO
MO3BOJIIET CPOPMHUPOBATHL Y OOYYAIOIIMXCS IEJIOCTHYIO CHCTEMY XHUMHYECKUX
3HAHUM.

[IporpamMHBIil MaTeprall OTpakaeT BCE COBPEMEHHBIE 3aMPOChl OOIIECTBA K
XUMHUYECKOMY OOpa30BaHMIO — TPUMEHEHHE HJEH pPa3BUBAIOIIETO OOYYCHHS
XAMHH, CO3JaHHE YCIIOBUM I MEXNPEAMETHOM HMHTErpPalyH, HCIOJb30BAHUA



BO3MOXXHOCTEH mpeAMeTa JUisl COIMAIU3allMd W WHJIUBUAYAIBHOTO pPa3BUTHS
oOydJarommxcs.

Llennocmuvle opuenmupsi IIporpaMMbl ONpPEAENSIIOTCS HAIMPaBICHHOCTHIO
Ha HAIMOHAJIbHBI BOCIMTATENbHBIN HJ€all, BOCTPEOOBAHHBIA COBPEMEHHBIM
POCCHUIICKUM OOIIIECTBOM U FOCYAapPCTBOM.

[Iporpamma mpemycmarpuBaeT oOecrieueHue YriayOJIeHHOW MMOArOTOBKU
oOyuvaronuxcss o xumuu. [Iporpamma mpeasiaraet OoJjiee TIyOOKOEe H3y4YEHHUE
BEIyIIUX HAEHM M TEOpUM XUMHUYECKON Hayku. C MOMONIBI0O CPaBHUTEIHLHOTO
0000mIeHusT O0Imeld W OpraHMYecKO XHWMHUU PACKPBIBAIOTCS OCOOEHHOCTHU
CTPOEHHUS XUMHUYECKUX BEIIECTB, (OpMUpPYETCS TMOHATHEC O B3aUMOCBSI3H
OpPraHUYECKUX UM  HEOPraHMYECKUX COCAUHEHUM, XHUMHYECKUX PEaKIui,
UCIIOJB30BaHUS €UHBIX METOJOB TMOJYYCHUS M HUCCIEAOBAaHUS XUMHUYECKHUX
BemiecTB. [IporpamMma mMmo3BOJISIET CO3/1aTh XMMHUYECKYIO KAPTUHY OKPYXKAIOIIETO
MHpAa, BKIIOYAIOIIYI0 KOMIIOHEHTBI )KUBOW U HE)KUBOUW TPUPO/IBI.

Conepxxanue IIporpammbl pa3paboTaHO B COOTBETCTBUHU C TPEeOOBaAHUSMU
COBPEMEHHOW JTUJIAKTUKH W BO3PACTHOM ICHXOJOTMHUHM HANPABICHO HA PEUICHUE
3alad  00O0OIIECHUSI TEOPETHUUYECKUX OCHOB OOIEeH, HEOPraHMYeCKOM XUMHUH U
OpraHMYEeCKOM XUMHUU C Omopod Ha (yHIAaMEHTAlIbHbIC TOHITHS, 3aKOHBI U
Teopuu. Benyuryto posib B pacKpbITUE COAEpKaHUS MPUHAMIICKUT SIECKTPOHHOU
TEOPUH, MEPUOJUYECKOMY 3aKOHY U CHUCTEME 3JIEMEHTOB, TEOPUU XHUMHUYECKOTO
CTPOCHHUS BEILIECTB.

[Iporpamma yudeOHOro (37eKTHUBHOIO) Kypca «Hay4dHble OCHOBBI XHUMMH
MpeCTaBIICHA CIEIYIOIUMU COJIEPKATETbHBIMA KOMITOHEHTAMU

YrneBonopoasl;

Kucnopoaconepkaiue  opraHudyeckue  BellecTBa.  A3zaTcojeprkaiiue
OpraHUYECKHUe BEIECTBA;

BeniecTBa ’KMBBIX KJIETOK;

BricokoMoIIeKyIIsIpHbIE OPTAHUYECKHE BEIIECTBA, BOJIOKHA;

BemiecTno;

XUMHUYECKAs] PEAKIINS;

KommiekcHble cCOeIMHEHNS M KPUCTAIIIOTUIPATHI;

Kiraccudukanust BemecTB 1 KX CBOMCTBA;

CmuiaBbel M1 THTEPMETAUIUIBL

MHoroo0pasue opraHu4ecKux BEIIECTB;

[To3Hanue 1 MpUMEHEHHUE BEIIECTB U XMMUYECKUX PEaKITUH.

Ipunyunwvl u ocobennocmu cooeparcanus Ilpoepammoi:

[IpUHIMIICUCTEMATUYHOCTH W TOCIEI0BAaTEIbHOCTU  MpEArnojaraet
BBIJICJICHHE B M3y4yaeMOM MaTepuaje BeAyIUX HUAeHd U TEOopuil, BhICTpaUBaHUE
JIOTUYECKON CHUCTeMBbl Kypca M Y4yeOHOro Marepuajga BHYTPU OJIHOW TEMBI.
[IpyHIMO  CHCTEMHOCTM M  MOCIEIOBATEIbHOCTH  IO3BOJISIET  COXPAHUTH
COOTHOIIEHHE MEXKJIYy TEOPETUYECKUMHU TOJIOKEHUSAMU H  MPAKTHUYECKON
COCTaBJsIONIECH Kypca. Peann3yercs B MOCienOBaTENbHOCTH TEOPUHU, MPAKTHUKH,
KOHTPOJISI U CAMOKOHTPOJISI yUaIIUXCSL.

[TpuHIIUTTHENTPEPHIBHOCTH MO3BOJIIET OPTaHU30BLIBATH 00yUEHUE C OTIOPOM
Ha 3HAHUSA XWMHH, TTOJYYCHHBIC HA CTYIEHSX HAYaJILHOTO OOIIET0 M OCHOBHOTO



o0miero oOpa3oBaHusl, a TaK)Ke HA )KM3HEHHBIN ONbIT oOyuatonuxcs. Kpome toro,
OONBLIYI0 POJb WIPAIOT 3HAHUS, CPOPMHPOBAHHBIC IPYTHMHU MPEIMETHBIMU
o0JacTsIMHu.

[TpuHIMT JOCTYNMHOCTH M WHAWBUIYATU3alUN CTPOUTCS HA ydeTe Y4eOHBIX
BO3MOXHOCTeH oOydatonuxcsi. [lo3BosisseT BBIOpaTh ONTHUMAIBHO Yy4YeOHBIH
MaTepHuall, COOTBETCTBYIOIIUN BO3PACTHBIM, (U3NYECKUM, ICUXOJIOTUYECKUM H
MHTEJUIEKTyallbHBIM OCOOCHHOCTAM oOydaronuxcs. OOydeHue XUMHUYECKOMY
COJIEP>KAHUIO OCTAETCS JOCTYIMHBIM, HO MO3BOJISIET YMCTBEHHO U MHTEIUIEKTYaJIbHO
pa3BUBaTh OOYYAIOIIHUXCS.

[IpuHIMIT BapUaTUBHOCTH B OpPTaHU3AIMUA 00pa30BATEIHHON NEATEIHLHOCTH
JaeT BO3MOXKHOCTH IS PAa3IMYHBIX BapHAHTOB pealu3allMil TCOPETHUYECKOW U
INPAKTHUYECKONM YacTh Kypca, UCXOIs U3 00ECIeYeHHOCTH Kypca MaTepHaabHO-
TEXHUYECKUM, UH(GOPMALIMOHHBIM, METOUIECKUM o0ecrneveHneM,
OCOOCHHOCTSIMM pa3HbIX TIpymm oOydaromuxcss B kiacce. I[lo3Bossier uckaTh
KOHCTPYKTUBHBIE IIyTH OpraHU3alluu y4eOHOW eATEIbHOCTH HE TOJIBKO YUMTEIIIO,
HO 1 00y4YaroImuMcH.

[IpyHIMIT MMHHMMakca B OpraHu3allMd 00pa30BaTENbHOM JAESITENbHOCTU
NO3BOJIAET  OOYyYarolUMCS OCBOUTH  OOSI3aTENIBHYI0 4YacTh  peaju3yeMoi
nporpaMMmbl. OfHaKo MporpaMMa JaeT BO3MOXKHOCTh Pa3BUTHIO TBOPUYECTBA,
UHTEJJIEKTAa Y4YalluXCcsi 4Yepe3 ydacTue B IPOEKTHOM JEATEeNbHOCTH, B
MCCIIEIOBATENILCKON JESTENBHOCTH, B PEIICHUH 3a7a4 TOBBIIMIEHHOTO YpPOBHS
CJIO’KHOCTH.

CucTteMHO — JIEATENBHOCTHBIM NOAXOA, peanuszyeMbli B IIporpamme,
no3BoJiieT (HOpMHUPOBATh JIMYHOCTHBIC, METANpPEIMETHBIE U  TPEIMETHBIC
pe3ynbTaThl, 0003HaUeHHBIE (heepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIaPTOM B TPEIMETHOW O00JIaCTH EeCTECTBEHHO-HAyYyHOro oOpa3oBaHUsS C
y4€TOM MHIUBUYaJIbHBIX OCOOCHHOCTEN yUalnuXxcs.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpennero oOrmiero oOpa3oBaHusi y4eOHBINA (DJIEKTUBHBIN) KypC
«Hay4Hble OCHOBBI XUMHMY SIBIISETCS 0053aTEIBHBIM I U3YYCHUS U SBISCTCS
OJIHOM M3 COCTABJISIONIUX MPEeIMETHOM o0mactu « EcTecTBeHHbIE HAYKWY.

[TporpamMma yueOHOTO (37eKTUBHOTO) Kypca«HaydHble OCHOBBI XHMHUM
paccuntana Ha 136(140) yueOHBIX 4acoOB, Ha M3YYCHHE Kypca B KaKIOM Kjacce
npeanonaraercs BeiaeauTh mo 68(70) yacoB (2 yaca B Hememo, 34(35) yueOHBIX
HEJeTb).

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA
YYEBHOTI'O(QJIEKTUBHOI'O) KYPC
«HAYYHBIE OCHOBbBI XUMHUN»

[Tnanupyembie pe3ysIbTaThl OCBOCHHS MPOTrPAMMbIYYeOHOTO (3JIEKTHBHOIO)
kypca«Hay4yHble OCHOBbI XHMHM» YTOUHSIOT W KOHKPETHU3HPYIOT 0O01ee
MMOHMUMAHHE JINYHOCTHBIX, METAMPEIMETHBIX U MNPEAMETHBIX PE3YJbTATOB KaK C
MO3UIINNA OPTaHU3AIUN UX JTOCTHKEHUS B 00pa30BaTEIHbHON JIEATEILHOCTH, TaK U C
MO3ULHAN OLICHKU JOCTUKEHUS 3TUX PE3YJIbTATOB.



PesynbTaThl n3ydeHus yaeOHOTO (RJIEKTUBHOTO) Kypca IOJDKHBI OTPaXkaTh:

pa3BUTHE JIMYHOCTU OOYYaIOIIUXCS CpPEJCTBAMU MpejiaraeMoro s
U3y4YeHUsl y4eOHOro mpeaMera, Kypca: pa3BUTHE 00IIel KyJIbTypbl 00y4Yaromuxcs,
170:¢ MHUPOBO33PEHUS, LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, pa3BUTHE
MO3HABATENIbHBIX,  PETYIATUBHBIX U  KOMMYHHUKATUBHBIX  CIIOCOOHOCTEH,
TOTOBHOCTH U  CIIOCOOHOCTH K CAaMOPa3BUTHI0O U  MpodheCcCHOHATBHOMY
CaMOOTIPEICIICHHIO;

OBJIAJICHNE CHCTEMATHUYCCKUMHU 3HAHWSIMH W TMPUOOpETEHHE OIbITa
OCYLIECTBJIEHUS 1IEI€CO00pa3HON U PEe3yJIbTATUBHON J€ATEIbHOCTH;

pa3BUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOpPa30BAHUIO, OBIAJCHUIO
KJIIFOYEBBIMA ~ KOMIETEHTHOCTAMH,  COCTABJISIONIMMHU  OCHOBY  YMEHWSI:
CaMOCTOSITEILHOMY TPUOOPETEHUIO M HWHTETpald 3HAHUM, KOMMYHHUKALUM M
COTPYIHHYECTBY, J(P(EKTUBHOMY  pemIeHUI0  (pa3pelieHHio)  MmpoodJeMm,
OCO3HAHHOMY  HCIIOJIb30BAaHUIO HMH(POPMALIMOHHBIX U  KOMMYHHUKAI[MOHHBIX
TE€XHOJIOTU, CAMOOPTaHU3ALMHU U CAMOPETYIISLNH;

oOecrieyeHUue aKaJeMUYEeCKO MOOWIBHOCTU U (MJIM) BO3MOXKHOCTH
NOJJIEP>KUBATh U30paHHOE HarpaBlieHne 00pa30BaHMUS;

oOecrieueHne Mpo(eccuoHaIbHON OpUEHTAIIMN 00YHArOIITXCS.

[Inanupyemvle 1uyHOCmHbBIE PE3)IbMAMbL

JIMYHOCTHBIE pE3yJIbTaThl BKIOYAOT

dbopMupoBaHUE YYBCTBA TOPJOCTH 32 BKJIAJ POCCUUCKUX YUEHBIX XUMUKOB B
pa3BUTHE MUPOBOM XUMHUYECKON HAYKH;

MOATOTOBKA BbIOOpAa HWHIMBUAYaAJIbHOW 00pa30BaTeIbHOW TPaeKTOpUU U
po¢eCCUOHATIBHONW OPUEHTALIUU O0yYarOITUXCS;

dbopMupoBaHUE YMEHHUS YIPABIAThH MO3HABATEILHON JIEATEIBHOCTHIO;

pa3BUTHE CIOCOOHOCTH K PEHICHUIO TMPaKTUYECKUX 3ajad, YMEHHIO
HaXOJHUTh CIIOCOOBI B3aMMOJICHCTBHUS C OKPYXKAIOIIMMHU B YICOHOM M BHEYPOUHOMU
NEATEIIbHOCTH;

dbopMHUpOBaHKE XMMUYECKOMN 1 KOJIOTUYECKON KYIbTYPHI;

BOCITUTAaHUE O€30MacHOr0 OOpalleHus] C XUMHUYECKHMMH BEIIECTBAMU U
CTPEMJICHHUS K 37I0POBOMY 00pa3y KU3HH.

IInanupyemvie memanpeomemuwle pe3yibmamsl

MeranpeaMeTHble pe3yJbTaThl OCBOCHHMS OCHOBHOW 0Opa3oBaTEIbHOM

IporpaMmsl IMPCACTABJICHBI TPCMS I'PYIIIIaMHU YHHUBCPCAJIbHBIX y‘Ie6HBIX I[GﬁCTBHﬁ

YVL).

Pezynamuenvie ynusepcanvhvie yuebHvle 0eucmsus

CaMOCTOSITENIbHO OIpeNessATh 1eNd, 3aJaBaTh HapaMeTpbl U KPUTEpPUH, 1O
KOTOPBIM MO>KHO OIPEAEIUTh, YTO LEIb IOCTUTHYTA;

OLICHHMBATh BO3MOJKHBIE IMOCIEACTBUS JOCTHKEHHS MOCTABJICHHON LEIH B
JeSITEIbBHOCTH, COOCTBEHHOMN JKU3HU U KU3HU OKPY’KAIOIIUX JIO/IeH, OCHOBBIBASICH
Ha COOOpaKEHUSX ITUKU U MOPAJIH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBbIE 3aJaud B 00pa3oBaTeIbHOU
NeSITEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



OIICHWBATh PECYpChl, B TOM YHCIE BpeMs H JPYrUe HeMaTepuaabHBIC
pecypcbl, HEOOXOIUMBbIE J1JIs1 JOCTUXKEHHUS IMOCTaBICHHOM 11eIIH;

BBIOMpATh MYTh JOCTHKEHUS IEJH, TJIAHUPOBATH PEIICHUE MOCTaBIICHHBIX
3aJlay, ONTUMU3UPYS MaTepuaIbHble U HEMaTepUaIbHbIC 3aTPATHI;

OpraHu30BbIBaTh A(PPEKTUBHBIA MMOUCK PECYpCOB, HEOOXOAMMBIX IS
JIOCTHKEHUSI TIOCTABIICHHOM 11€H;

COMOCTAaBIIATh TMOJYYEHHBIM pe3yibTaT JEATeIbHOCTH C IOCTaBJICHHOM
3apaHee I1eJbIO.

Ilo3nasamenvhole ynugepcanbHvle yueOHbvle 0eUcmeaus.

MCKaTh W HAXOJIUTh OOOOIIEHHBIE CTIOCOOBI PEIICHUS 3a/1ad, B TOM YHCIIE,
OCYIIECTBIIATh Pa3BEPHYTHIM WH(MOPMAITMOHHBIN IMOWCK M CTaBUTh Ha €ro OCHOBE
HOBbIE (yueOHbIC U TTO3HABATEIbHbBIC) 3a/1a4H;

KPUTUYECKH OIICHUBATh M WHTEPIPETUPOBAThL HH(MOPMAIUIO C Pa3HBIX
MO3UIIMNA, paclo3HaBaTh U (UKCUPOBATH MPOTUBOPEYHS B HH(POPMAIMOHHBIX
HMCTOYHUKAX;

UCIIOJIb30BaTh  Pa3JIMYHBIE  MOJIEIbHO-CXEMAaTUYECKHUE CpEJICTBA  JUIS
MPEICTABIICHUS CYIIECTBEHHBIX CBS3€H U OTHOIICHUM, a TaKk)Ke MPOTUBOPEUMUIA,
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHUKAX;

HAXOJUTh U MPUBOJIUTH KPUTUUYECKUE apPIYMEHTHI B OTHOIIICHUU JEHCTBUN U
CY)KJIEHUW JPYyroro; CHOKOMHO H pa3yMHO OTHOCUTBCA K KPUTHYECKUM
3aMEYaHUsIM B OTHOIICHWH COOCTBEHHOTO CY)KJICHHS, pacCMaTpuBaTh HMX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJUTh 32  pPaMKd  y4eOHOro  mpeaMeTra W OCYIIECTBIIATH
IIeJICHANPABICHHBI TTOMCK BO3MOYKHOCTEH I IIUPOKOTO IMEepeHoca CPEICTB U
CIT0cCO0OB JICHCTBHS,

BBICTpPANBaTh WHAWBUAYATLHYIO 00pa30BaTEIbHYI TPACKTOPHIO, YIUTHIBAS
OTPaHUYEHHMSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

MEHSATbH U YACPKUBATH Pa3HbIE TTO3UIIMU B TTO3HABATEIILHOMN JESTEIBHOCTH.

KommynuxamusHvie yHusepcanvhbie yuedOHbvle 0eucmasus.

OCYIIECTBJISITh JCJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pPOCJIBIMH (KaK BHYTPU 00pa30BaTEIbHON OpTraHU3alluy, TaK U 3a €€ MpeJIeIaMu),
noa0upaTh MApTHEPOB HJIsl JIEJIOBOM KOMMYHHMKAIIMA HMCXOMASl U3 COOOpaKeHUi
PE3YIBTATUBHOCTH B3aUMOJICHCTBUSA, & HE JIMYHBIX CUMITATHIA,

IIPH OCYIIECTBJICHUU TPYIIIOBON pabOTHl OBITh KaK PYKOBOIUTEIIEM, TaK H
YJICHOM KOMaHJIbl B pa3HBIX pOJAX (TEHEpAaTOp WJCH, KPUTUK, HCIIOTHHUTEIb,
BBICTYMAIONIN, 3KCOEPT U T.1.);

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUAX  peajgbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAaHHOTO B3aMMO/ICHCTBHUS,

pPa3BEpHYTO, JIOTMYHO W TOYHO M3JaraTb CBOK TOYKY 3PCHHS C
WCITOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX ) SI3LIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(MIUKTOTCHHBIC CUTYAllMd W MPEIOTBpAIIaTh KOHMINKTHI
0 WX aKTUBHOW (a3wl, BBICTpAaWBaTh JIEJIOBYIO U  00pa3oBaTENIbHYIO
KOMMYHUKAINIO, 30erast JHIHOCTHBIX OTICHOYHBIX CY)KICHHM.

1 Inanupyemole npeomemmuvie pe3yiomamol



B pesynbrate oOyuenust mo Ilporpamme yueOHOro (3JIEKTHBHOIO) Kypca
«Hay4yHble 0CHOBBI XUMHHY» 00y4AOIIHACAHAYYNTCH:

pacKkpbIBaTh Ha NpPHUMEpPax poJib XUMHH B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA U B IPAKTUYECKOMN JIEATEIIBHOCTH YEIOBEKA, B3aUMOCBS3b
MEXK]ly XUMUEN U IPYTUMH €CTECTBEHHBIMU HAyKaMU;

WUIFOCTPUPOBATh Ha NMPUMEpPax CTAHOBJICHHE W 3BOJIOLMI0 OPraHUYECKOU
XUMUHU KaK HAYKU Ha Pa3JINYHbIX UICTOPUUYECKUX ATAIAX €€ Pa3BUTHS;

yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY CTPOECHUEM ATOMOB
XUMHUYECKUX AJIEMEHTOB M MNEPHOJUYECKUM H3MEHEHUEM CBOWCTB XMMHYECKHUX
AIIEMEHTOB U HMX COEAVMHEHUH B COOTBETCTBUHM C TIOJOKEHHEM XWUMHYECKHX
AJIIEMEHTOB B IEPUOANYECKON CHCTEME;

aHAJIM3UPOBaTh COCTaB, CTPOCHHE M CBOWCTBA BEIIECTB, IMPUMEHSS
MOJIOXKEHUS! ~ OCHOBHBIX  XMUMHYECKHMX  TEOpHM: XUMHUYECKOTO  CTPOEHUS
opraHnueckux coennHeHuid A.M. BytiepoBa, cTpoeHHs aToma, XHUMHUYECKOU
CBSI3U, DJIEKTPOJIUTUYECKON AUCCOLMALMA KHCJIOT U OCHOBAaHHWI; yCTaHABIIMBATh
IIPUYUHHO-CJIEICTBEHHBIE CBSI3W MEKy CBOMCTBAMH BEIECTBA U €r0 COCTaBOM U
CTPOCHUEM;

OPUMEHSTh MpaBUia CHCTEMATUYECKON MEXIYHApOAHOM HOMEHKJIATYPbI
KaK CpEeJCTBAa pa3jIMYCHHs] U UJACHTU(UKAIIMM BEHIECTB IO HUX COCTaBy U
CTPOECHHUIO;

COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHBbIE (POPMYJIbI HEOPraHUYECKHX H
OpraHMYECKUX BEILIECTB KaK HOCUTENEH MH(OpPMAIMU O CTPOECHUU BEIIECTBA, €r0O
CBOMCTBAaxX M MPUHAJJICKHOCTU K OIIPEIEIEHHOMY KJIACCy COEIMHEHMUI;

OOBACHATH MPUPOAY U CHOCOObl 00pa30BaHMUSI XUMHUYECKOW CBSI3H:
KOBAJICHTHOU (TIOJISIPHOM, HETMOJIIPHON), HOHHON, METAINTMYECKOU, BOJAOPOAHON —
C LIEJIbIO OTIPEEIICHHUS] XUMUUYECKOW aKTUBHOCTH BEIIECTB;

XapaKTepu30BaTh (PU3NUECKHE CBOWCTBA HEOPTAaHWYECKUX U OPTaHUYECKUX
BEII[ECTB M YCTAHABIIMBATh 3aBUCUMOCTH (DM3MUECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTATMYECKOWN PELIETKU;

XapaKTEpHU30BaTh 3aKOHOMEPHOCTH B W3MEHEHUM XHMHYECKHUX CBOWCTB
IIPOCTBIX BEIIECTB, BOJOPOAHBIX COCTMHEHH, BBICIINX OKCHJIOB U TUAPOKCH/IOB;

IPUBOJUTH MPUMEPHl XUMHUUYECKUX PEAKIUN, PACKPBIBAIOIINX XapaKTEPHbIC
XUMHUYECKUE CBOMCTBA HEOPTaHMYECKUX U OPTraHUYECKUX BEIIECTB H3YYEHHBIX
KJIACCOB C IENIbI0 UX HUACHTU(PUKAIMKN U 00BSICHEHUS 00JaCTH TPUMEHECHUS;

OMpeaeNsTh MEXaHU3M PEaklUUd B 3aBUCHMOCTH OT YCJIOBHM MPOBEICHUS
peakuy U MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKUX PEaKUuid Ha
OCHOBE THIIa XUMUYECKOHN CBSA3U U AKTUBHOCTHU PEAreHTOB;

YCTaHABJIMBATh 3aBUCUMOCTb PEAKIIMOHHON CHOCOOHOCTH OpPraHUYECKUX
COCJIMHEHUI OT XapakTepa B3aWMHOIO BJIMSHUS aTOMOB B MOJIEKYJIaX C LEJIbIO
MPOTHO3UPOBAHUS NMPOJAYKTOB PEAKIIUY;

YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIUU U CMEILCHUS
XUMHYECKOTO PaBHOBECHsS] OT pa3iMuYHBIX (DAKTOPOB C ILENBI0 OMpEEICHUS
ONTUMAJIBHBIX YCIOBUI NPOTEKAHUS XUMHUYECKHUX MTPOLIECCOB;

YCTaHABJIMBAaTh N€HETUYECKYIO CBA3b MEXKAY KJIACCaMHU HEOPraHWYECKHX W
OpPraHUYECKUX BEIIECTB Ml OOOCHOBAaHUS NPUHIMUIHUAIBHON BO3MOXKHOCTU



MOJIYYEHUS] HEOPTaHWYECKUX M OPraHWYECKUX COEAMHEHHWH 3aJlaHHOrO COCTaBa U
CTPOCHHUS;

noa0upaTh peareHThl, YCIOBUS U ONpPENENsATh MPOIYKThl peaKiluii,
MO3BOJISIONIMX  PEAM30BaTh JIaDOpAaTOpPHBIE M MPOMBIIUICHHBIE CHOCOOBI
MOJYYEHHUS BaXKHEUIINX HEOPTAaHUYECKUX U OPTAHUYECKHUX BEIIECTB;

ONPENEIIATh XAPAKTEP CPEAbl B PE3YNbTATE TMAPOJIM3a HEOPTaHMYECKUX U
OpPraHWYECKUX BEIIECTB M MPUBOJIUTH IPUMEPHl TUAPOJW3a BELIECTB B
MOBCEJHEBHON JKU3HU YEJIOBEKAa, OHMOJOTMYECKHMX OOMEHHBIX MpoLeccax u
IPOMBILIUIEHHOCTH;

MPUBOANTH MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PpEAKIUI B
IPUPOAE, MPOU3BOJACTBEHHBIX MPOIECCAX U KUZHEEATEIbHOCTH OPraHU3MOB;

00OCHOBBIBaTh ~ MPAKTUYECKOE  HCIOJb30BAHWE  HEOPraHUYECKUX H
OpraHUYECKUX BEIIECTB U UX PEAKLUH B MPOMBIIIJIEHHOCTH U OBITY;

BBIIIOJIHATh XMMUYECKUI JKCIEPUMEHT IO PACHO3HABAHUIO U IIOJIYYEHUIO
HEOPTraHWYECKUX U OPTaHUYECKHUX BEIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM
COEJJMHEHHH, B COOTBETCTBUU C IMpaBWJIAMU U IpHeMaMu Oe30MacHOil paboThl ¢
XMMHYECKUMHU BEUIECTBAMU U Ja00PaTOPHBIM 000PYI0BaHHUEM;

OPOBOJUTH pacueThl HAa OCHOBE XHUMHUYECKUX (QOpMYJT U ypaBHEHUH
peakuuii: HaXOXKACHUE MOJIEKYJISIPHON (POPMYIIbI OpraHMYECKOIrO BEIIECTBA IO €T0
IUVIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, WIM IIO
NPOJAYKTaM CrOpaHMs; pacyeTbl MAacCOBOM JIONMM (Macchl) XHUMHUYECKOIO
COEJIMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEILIECTBA) MTPOIYKTOB
peaKkiuu, €ciM OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); PaCUEThI
MacCcoBOM WM OOBEMHOW JOJM BBIXOJa MPOAYKTa PEAKUHUH OT TEOPETUUYECKU
BO3MOYKHOTO; pacueTbl TemIoBOro »3¢@deKTa peakuu; pacueTbl OO0BEMHBIX
OTHOUIEHUH Ta30B NpH XHUMHYECKUX pPEaKUusAx; pacueTbl Macchl (oObema,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKIMH, €CIM OJHO M3 BEILIECTB JJaHO B BHUJE
pacTBOpa C OMPENICIIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA;

UCIIOJIB30BaTh ~ METOJBl ~ HAy4YHOI'O  IO3HAHUSA:  aAHAJIW3, CHHTES,
MOJIEJIMPOBAHUE XMMHUYECKUX IPOLIECCOB M SIBICHUNA — MpU pPELIeHUH Yy4eOHO-
UCCIIEIOBATENbCKUX 3a/lad [0 H3YYEHHUIO CBOICTB, CHOCOOOB TOJY4YEHUS U
pacno3HaBaHUs OPraHUYECKUX BEILECTB;

BJIQ/ICTh MpaBWJIaMH O€30MacHOr0 OOpalleHHs C €IKUMHU, TOPIOYMMH U
TOKCUYHBIMH BEUIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

OCYUIECTBJISATh IOUCK XHMMHMYECKOW HMH(POpMALMM IO  HA3BAHUSIM,
uaeHTUdUKaTOpaM, CTPYKTYPHBIM (pOpMyJiaM BEILIECTB;

KPUTHUYECKH OLEHUBATh U MHTEPIPETHUPOBATH XMMUYECKYI0 MH(POPMALIUIO,
CoJlepKalllylocsi B COOOILEHUSX CpPEeICTB MAaccoBOWM HWHMoOpmanuu, pecypcax
HNuTepHeTa, HAYYHO-TIOMYJIAPHBIX CTAThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAyYHOU
KOPPEKTHOCTH B II€JIIX BBIABJICHUS OUIMOOYHBIX CYXKICHHUM W (OPMUPOBaHUS
COOCTBEHHOM MO3UINH;

YCTaHABIMBAaTh B3aMMOCBSA3M MEXAY (GakTaMd U Teopued, NMPUUMHON U
CIIEICTBUEM IPU aHAJIM3€ MPOOJIEMHBIX CUTyalluid U 0OOCHOBAHWU MPUHUMAEMBbIX
PEILICHUI Ha OCHOBE XMMUYECKUX 3HAHUU;



NPEICTaBIsATh IMyTH pELIEHUS TI00AJbHBIX NPoOJieM, CTOSIIUX Mepesn
YeJIOBEYECTBOM, W TMEPCIEKTUBHBIX HAMPABICHUH pa3BUTHUS XUMHYECKUX
TEXHOJIOTHI, B TOM YHCJE TEXHOJOTHI COBPEMEHHBIX MaTEpHAIIOB C PA3JIUYHOM
(YHKIIMOHATBHOCTHIO, BO300OHOBJISIEMBIX HCTOYHHKOB ChIpbs, NEpepadOTKU U
YTUIM3AIMH TPOMBIIIICHHBIX U OBITOBBIX OTXO/O0B.

OOyuarouicAnoJy4uT BO3MOKHOCTh HAYUUTHCS

GopMmynupoBaTh  1edb  UCCIEAOBAaHMS, BBIABUTATH U NPOBEPSTH
AKCIEPUMEHTAIBHO THIIOTE3bI O XMMHUYECKHX CBOICTBaX BEIIECTB Ha OCHOBE HX
COCTaBa U CTPOEHHUS, MX CIOCOOHOCTM BCTYNaThb B XHMHUYECKUE PEAKIUH, O
XapakTepe U MPOIyKTaxX pa3iNuHbIX XUMUYECKUX PEaKIIU;

CaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE SKCIIEPUMEHTHI C
coOoIeHneM MpaBuil 0€30MacHOM paboThl € BEIIECTBAMU U JIaDOPAaTOPHBIM
o0opyI0BaHUEM;

UHTEPIPETUPOBATH JaHHBIE O COCTAaBE U CTPOCHUM BEILIECTB, MMOJYyYEHHBIE C
MIOMOIIbIO COBPEMEHHBIX (PU3NKO-XUMHUUYECKUX METO/IOB;

ONHUCHIBATh COCTOSIHUE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXaHMYECKHUX IPEJCTABICHUNH O CTPOEHUM aroma JUisl OObSICHEHUs
PE3yJIbTaTOB CIIEKTPAIbHOIO aHAIN3a BEIIECTB;

XapaKTepU30BaTh POJIb a30TOCOJAEPKAINX TE€TEPOLUKINYECKUX COSAMHEHUN
Y HYKJIEMHOBBIX KUCJIOT KaK BaKHEHIINX OMOJIOTMYECKN aKTUBHBIX BEILIECTB;

MIPOTHO3UPOBATH BO3MO>XHOCTh MPOTEKAHUS OKHUCJIUTEIHHO-
BOCCTAHOBUTENBHBIX  pPEaKIMid, JIeKAIUX B  OCHOBE  TNPUPOJHBIX U
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

COILEPXXAHHUE MPOI'PAMMBI
10 KJIACC

I. YraeBogopoasnl. (38 yacoB)

1.1: BBeaenue. (8 yacon)

1. Ctpoenust atoma yriiepoja B HOPMaJIbHOM M BO30YXJACHHOM COCTOSIHUSX.
DJIEKTPOHHBIC U JIEKTPOHHO-Tpaduyeckue GopMylibl aToMa yriepoja.

2. 'ubpunuzanus opbuTtaneil Ha mpuMepe aToma yrieponaa. Buasl rubpuanzanuu.
['eomeTpuss MOJIEKYJ pacCMOTpPEHHBIX BemecTB. KpaTHocTe yrieponm -
yrAepoAHbIX CBszeil. OcoOble BUIBI CBS3M B OPraHUYECKUX BEIIECTBAX: G —
CBSI3b U T — CBSI3b.

3. Homenkmatypa opraHMYecKHX COCIWHEHWH: CHUCTeMAaTH4yecKas, TpUBHAIbHA,
panoHanbHas. OOlMe NPUHIMIBI TOCTPOSHUS Ha3BaHUM OpPraHMYECKUX
BEIIECTB, YIPAXXHEHUS — COCTaBlIeHNE (OPMYJ MO HA3BAHUAM U HA0OOPOT.

4. Bunpl  u3omepuun OpPraHUYECKUX COETUHEHMIA: CTPYKTypHasT U
POCTPAaHCTBEHHASI.

5. O0mue 3aKOHOMEPHOCTH MPOTEKAHHUA PEaKIUH C y4yacTHEM OpPraHHMYECKUX
BELIECTB. Y CJIOBUS MPOTEKaHUs, CIIOCOOBI pa3pyIleHUs CBA3€H, KiaccupuKaius
peaxiuii Mo MeXaHu3MaM U TUIY PEaKIIMOHHBIX YaCTHII.

6. — 7. AnropuT™m pelleHHs 3a7ad Ha BBIBOJ (POpMYJ BEIIECTB MO MacCOBBIM
JIOJISIM 3JIEMEHTOB.



8. UtoroBoe noBTOpeHune TeMbl «BBeneHue

1.2: IIpenesibHbIE YI1eBOAOPOABI. (7 4acoB)

9. Ankanbl. [lapameTpbl XHMMHUYECKOW CBSI3U, MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, TIOHSATHE O KoH(popMmanusax, Buasl KoHpopmanuid. CBs3b
MIPOCTPAHCTBEHHOT'O CTPOCHHS U YCTOWYHUBOCTH BEILLECTB.

10. BsauMHOe BIHMSHHUE aTOMOB B MOJIEKYyJIaX aJKaHOB. PernocenexkTuBHOCTH
peaKIui.

11. OcoOeHHOCTH NPOTEKAHHS XUMUUYECKUX PEaKIMi ¢ Y4yacTUEeM AaJKaHOB,
MEXaHHU3M PEAKIIMU CBOOOIHO-PAIUKATBLHOTO 3aMEIICHUS.

12.  [ukmoankanbl. OCOOCHHOCTH CTPOEHUS M CBOWCTB ITUKIIOQIKAHOB: PEAKIIHH
3aMelIeHUs U PUCOCTUHECHUS.

13. — 14. Pemenme 3amad Ha HAXOXKICHUS MOJCKYJISIPHBIX  (GOpMYI
OpPraHUYECKUX BEUIECTB MO MPOAYKTAM CTOPAHMUS.

15. Hrorooe noBTopeHue temMbl «IIpeaenbHbie yrieBoaopoIbh

1.3: HenpeaeabHble yriieBoaopo/bl. (13 yacos)

16. Tlpuponma nBOItHOM cBsi3M B alkeHaX W ankagueHax. OOpaszoBaHue W
IapaMeTphl IBOMHOU CBs3U. Buasl nzomepuu.

17. MexaHu3sM peakuud dSIEKTPOPUIHLHOTO  MPUCOCTUHEHUS,  IPaBUIIO
MapkoBuukoBa. Db ekt Xapaia (mepoKcUIHbIN 2P hEKT).

18. Peakiuu 3amenieHus B ajnkanax. MexaHu3M peakiuu cBOOOTHO-PaIUKaTILHOTO
MPUCOEANHEHUS Ha IPUMEPE PEAKIIUU TOJTUMEPHU3AIUH.

19. — 20. OxHCTUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIINH C YIACTHEM AJTKCHOB.

21. Peakiuu MIPUCOEAUHEHUS rajJoreHoOB u rajoreHajJkaHoB K
COMpsKEHHBIMAIKAIMEHAM, 3aBUCUMOCTh MPOJIYKTOB PEAKIUNA OT YCJIOBHHM HX
npoTekanus. Peakuuu MNpUCOCIUHEHUST Ha TMPUMEPE U3O0JUPOBAHHBIX U
KYMYJIUPOBAHHBIX aJIKaJIUCHOB.

22. Ankunsl. [lpuponma tpoitHoOi cBs3u. OOpa3oBaHuEe W MapaMeTphl TPOWHOM
CBs13U. Buasl nzomepuu.

23. Peakuiuv IpuCOEIMHEHUS U 3aMEIIEHUS B aJIKHHAX.

24. — 25. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIUN C yYACTUEM aJIKUHOB.

26. — 21. Pemenne 3amauy Ha HaAXOXKIACHUS MOJICKYJSAPHBIX (popmyn
YTJIEBOJIOPOJIOB IO 00IIIeH hopMmyJie BEelIecTBa.

28. UtoroBoe noBropeHue teMbl «HernpeaenbHble yrieBog0pO b

1.4: ApomaTuueckue yriaeBoaopo/nbl. (10 yacos)

29. Tlpupona apoMaTU4YeCKON CBs3U, €€ BIMSHUE HA PEAKIUOHHYIO CIIOCOOHOCTh
BelecTB. M3oMepust 1 HOMEHKIIaTypa apeHOB.

30. MexaHu3M peakiuu JIEKTPOPUILHOTO 3aMEIleHHs Ha puMepe O€H301a U ero
TOMOJIOTOB.

31. OpueHTaHThI IEPBOTO U BTOPOTO pojia B OEH30JIbHOM KoJiblle. CoriacoBaHHast
Y HECOIJIaCOBaHHAsl OPUEHTALIUS.

32. — 33. OKUCIHUTEbHO-BOCCTAHOBUTENIBHBIC PEAKIINHN, TPOTEKAIOIINE C YIACTHEM
rOMOJIOTOB O€H30171a.

34. OOmme crnocoObl MPOMBIIUICHHBIX W J1a00paTOPHBIX CIOCOOOB TMOTYYCHHS
YTJIE€BOAOPOAOB.

35. Jlabopatopnast pabota. KauecTBeHHbIE peakiiuu Ha yrIeBOJAOPOIbI.



36. — 37. 'eneTnueckas CBA3b yIri€BOJAOPOIOB.

38. UToroBoe 3ausitue no 1 pazaeny «YrieBoaopoIb»

Il. Kuciaopoacoaepxamme opraHuyecKkue BellecTBa. A30TcoAepiKaliue

OpraHuyveckKue BellecTBa.

2.1: CniupThl. (6 yacoB)

39. Kucnopoacoaep:xkaiyue opraHudeckue BemecTBa. OYHKIMOHAIBHBIE TPYIIIbI
(rugpocorpynna, kKapOoHWIIbHas, kKapOoKcuiibHas). B3auMHOe BIMsSHME aTOMOB
B MOJIEKYJIaX OPraHUYECKUX BEIIECTB, COAEPIKAILUX KUCIOPO/I.

40. PacnpeneneHue 5IEKTPOHHON IUJIOTHOCTH B MOJIEKYJIaX CIHUPTOB Pa3HBIX
TOMOJIOTHYECKHUX PSAOB: MPEIENIbHBIX, HEMPEAEIbHBIX, apoMaThuueckux. OOmmast
XapakTepUCTHUKAa XUMHUYECKHUX CBOWCTB CHUPTOB. Peaknuu 3amMeleHus,
MPOTEKAIOLIUE B YIIEBOJAOPOIHOM paJIUKalle CIIUPTOB.

41. OcoOEHHOCTHM CTPOECHHMSI W CBOMCTB MHOI'OATOMHBIX CHUPTOB. DeHolbl,
CTpOEHHUE, CBOMCTBA, OpUEHTAIMs B OEH30IbHOM KOJIBIIE.

42. IlpoMbllIUIEHHBIE M JTAOOPATOPHBIE CHOCOOBI MOJYYCHHUSI CIUPTOB U (heHOJIA.
MexaHu3M peakiuu HYKJICO(DUIHHOTO 3aMElIeHHs Ha TpUMEpPE IMOTy4YeHUs
CIIUPTOB U3 raJOr€HAIIKAHOB.

43. OKHACIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIIMU C YYACTUEM CHUPTOB.

44. NtoroBoe 3aHAtue 1o teme «CnupThD»

2.2: KapOoHHJIbHBIE cOeTUHeHHsl. (3 yaca)

45. T'omonormyeckue psanpl kapobonwnoB. Kiaccudukaums. W3omepus u
HOMEHKJIaTypa. DJIEKTPOHHOE CTPOCHHE, B3aUMHOE BIMSIHUE B MOJIEKYJIaX.

46. XuUMHYECKHE CBOMCTBA aJbJETUJIOB MU KETOHOB. MEXaHU3M peaKIHil
HYKJICO(DUIBHOTO MPUCOCANHEHUS HAa IPUMEPE AJIbJIETHUIOB U KETOHOB.

47. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIHWHA C YYaCTUEM aIBJIETUIOB U
KETOHOB.

2.3: KapOokcwmibpHbie coeuHeHU. (9 yacoB)

48. CocraB, knaccuduKkaius, U30MEepUs U HOMEHKJIATypa KapOOHOBBIX KHCJIOT.
DIEKTPOHHOE CTPOEHUE, B3aMMHOE BIIMSIHUE B MOJIEKYJIaX.

49. Oco0Oble CBOWCTBA HEKOTOPHIX KapOOHOBBIX KHUCIOT: MYpPaBbHUHOM,
MaJbMUTUHOBOM, cTeapuHOBOM. Mbuta. OTHOILIEHHE MbLIA K )KECTKON BOJIE.

50. HenpenenbHbie, IBYyXOCHOBHBIE U apOMaTUYECKHE KUCIOThI. OCOOCHHOCTU UX
cBoiicTB. CrioCOOBI MOTY4YEeHUS JBYXOCHOBHBIX KUCIIOT.

51. B3auMoOCBs3b KUCTOPOACOACPKAIINX OPTAHNYECKUX BEILIECTB.

52. B3aumocBsa3p  KUCIIOpOICOAEpKAIIUX ~ OPraHUYECKHX  BEIIECTB U
YTIEBOAOPOIOB PA3TUYHBIX TOMOJIOTHYECKUX PSAJIOB.

53. — 54. Pemenue 3amady  Ha HAxXOXJIEHUE MOJICKYJSIpHOU  (HOPMYJIBI
OpPraHUYeCcKOro BEUIECTBA, COAEPIKAILETO KUCIOPO/I.

55. JlaGopaTopnas pabota. KaduecTBeHHbIE peaklMM Ha KHUCIOPOJCOIEpKaIue
OpraHWYECKHUE BEIIECTBA.

56. HWroroBoe 3amsatue 1o Temam: «KapOonuiapHbIE W KapOOKCHIIbHBIE
COCTMHEHUSD»

2.4: Amunbl. (3 yaca)

57. Amunbl. OCHOBHOCTb aMHUHOB, OOYCIIOBJI€HHas OCOOBIM CTPOCHHEM
AMUHOTPYTIIHI.



58.AnunuH. OCHOBHBIE CBOWCTBA aHWJIMHA B CPABHEHUU C aMUHAMH U aMMHAKOM.
OpueHTanus B 6€H30JIbHOM KOJIbIle. MexaHu3M peakiuu 3uHUHA.

59. Pemienue 3amay Ha HAXOXJEHUE MOJEKYJSAPHON (HOPMYJIbI OPraHUYECKOTrO
BEILIECTBA, COIECPIKAILETO a30T.

I11. BemecTBa *KUBBIX KJIETOK. (6 YacoB)

60. XKupsl. OcoOEHHOCTH CTPOEHUS, COCTaB U Kiaccuukanus xkupoB. CBoilcTBa
MPEAECIbHBIX U HENPEIEIbHBIX HKUPOB.

61. Monocaxapunel. Krnaccubukamus, cocraB, HW30MepHus, TayTOMEpHs,
ontuyeckas nzomepus. CBONCTBa MOHOCAaXapHJI0B HA OCHOBAHMH UX COCTaBa U
CTPOECHHUS.

62. Onurocaxapunpl, noaucaxapuapl.CTpoeHHE, HAXO0XKJICHUE B MPUPOJIE.
XUMHUYECKHUE CBOMCTBA: OKUCJICHHUE, KUCIIOTHBIN THIPOJIN3.

63. AMHMHOKHUCIOTHI —amM(pOTEepHbIE OpraHUYeCKUue CcoeauHeHus. Bs3auMHoe
BIIUSIHUE JBYX (DYHKIIMOHAJIBHBIX TPYIII JPYT HA JIpyTa.

64. benku — npupoaHbIe TONUMEPBL. ['Uapon3, AeHaTypalusi, UBETHBIE PEAKIINU
Ha OeJIKH.

65. JJaboparopnas padota. KauecTBeHHBIE peakiMi HA aMHHBI, KpaxMai U OeJKu.

V. BoicokoMouieKy/IsipHble OpraHuvecKkue BellecTBa, BOJOKHA. (5 4acoB)

66. IlomuMepsl, OCOOEHHOCTH CTPOCHUS, (U3MUECKHMX CBOWCTB, CIOCOOBI
MOJIYYEHHUSI IOJIUMEPOB: MOJIMMEPHU3ALINS, TOJIMKOHICHCALIUS.

67. CrepeoperynsipHble MOJAMEPHL. TEPMOIIACTUYHBIE W TEPMOPECAKTUBHBIC
nonumepsl. [lmactmaccer.

68. BosokHa, kinaccu@ukaiusi, Mpou3BOACTBO BOJOKHA KaPOH M JIaBCaH peaKInei
MOJIMKOH/ICHCALINH.

69. Urorosoe 3ansatue no pasaenam Il n [V

70. O6o061aro1Iee MOBTOPEHUE.

11 KJIACC
V. Xumuueckuii 3jaemenT (11 yacoB)
71-72. ®opMbI CyIIECTBOBAHUS XHMHUYECKHX dJIeMEHTOB. OCHOBHBIC TOHSTHUS U
3aKOHBI XUMHH.
73-74. Crpoenne aroma. Ilepumommueckuii 3akoH. Ilepumomgmueckas cucrema
AIIEMEHTOB U CTPYKTYpPa EKTPOHHON 000JI0UKHA aTOMOB.
75-76. Xumudeckue (GopMylbl W pacueThl N0 HHUM. 3aJadd Ha HaXOXKJICHUE
XUMHYECKON (hOpMYJIIbI BELIECTBA.
77. KomnyectBo BemiectBa. Yncino Aoraapo. MomsipHblii 00beM razoB. ['a3oBbie
3aKOHBI.
78. ANTOpUTMBI pEILICHUS] PACUETHBIX 3a/1a4.
79.  AJrOopuTMBI  PEIIEHUS  OKCIEPUMEHTAIBHBIX  3a7ad TpU  U3yYEHHUU
HEOPraHNMYECKUX U OPTraHUYECKUX COCAMHEHHUIA.
80.1toroBoe 3aHATHE 110 TEMEKXUMHUYICCKUAN HIIEMEHT.
VI.BemecTBo (9 4acoB)
81. DIEeKTPOOTPHUIIATETTHHOCTh XUMUYECKHIX 3JIEMEHTOB.



82. Honnas cBs3p. Karmonel w anuonsl. Kraccudukammus MOHOB 1O COCTaBy
(MpocThIe U CIIOXKHBIE), IIBeTa HOHOB. MoHHBIE KpucTauyeckue pemietkd. CBoiicTBa
BELLECTB C MOHHOM KPUCTAJUINYECKOM PELLIETKOM.

83-84. Knaccudukamuss KOBaJIGHTHOM XHUMHUYECKOM CBSI3U: II0 MEXaHU3MY
oOpa3zoBaHusi (OOMEHHBIA U JOHOPHO-AKUEHTOPHBI), MO 3IEKTPOOTPULIATETHHOCTH
(TossipHast ¥ HEMOJISAPHAs ), IO CITOCO0y MEePEKPhIBaHMUS AEKTPOHHBIX opouTaei (¢ u
), IO KPAaTHOCTH (OIMHApHAs1, IBOIHAsI, TpoWHAas U nonyTopHas). [lonsgpHOCTh cBs3U
Y MOJIIPHOCTH MOJIEKYJIBL.

85. MexMonekynsipHass ¥ BHYTPUMOJEKYJSpHAs BOJOPOAHAs CBs3b. MexaHusm
o0Opa3zoBaHUsi W 3HAYEHHUE BOJOPOAHOW CBS3M JJISI OpPraHU3allUM  CTPYKTYP
OHOIOIMMEPOB.

86. Equnas mpupona XuMU4ecKux cBsizeil. VIoHHas CBSI3b Kak MpeenbHBIN CiTydail
KOBAJICHTHOW TIOJISIPHOM CBSI3H; MEPEXOJ OHOTO BHJIA CBSI3U B APYIOM; pa3HbIE BUIBI
CBSI3U B OJTHOM BelIeCTBE. MeXMONEKYIISIPHBIE B3aMMOJICHCTBHSL.

87. Metamuyeckasi CBs3b.

88. BemiecTtBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSL. TUIT KpUCTaITNUECKON
peieTky. 3aBUCMMOCTb CBOMCTB BELIECTB OT UX COCTAaBa U CTPOCHUSI.

89. Urorosoe 3ansTHe no Teme«BeriecTBoy.

VIl. Knaccupukanust xumudecknx peakumii (15 yacon)

90. PacueTsl 00bEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX PEaAKIIUIX
91-92.2nexTponuTHYecKasi AUCCOIMALINS HEOPTAHUIECKUX U OPTaHMUECKUX KHUCIIOT,
1reJrodei, coneit.Peakiimm noHHOTO OOMEHA.

93. Pacyetsl, CBA3aHHBIE C KOJIMYECTBEHHBIM COCTABOM PAaCTBOPOB.

94-95. CkopocTh XUMHUUYECKOM peakuuu. [IOHATHS «IHTANBIUS), «IHTPOIHUSY,
«aHeprust [ m66ca». OOparuMble 1 HEOOPATUMbIE XUMUUECKHUE PEAKIIUU. XUMUYECKOE
PaBHOBECHUE U YCIIOBHS €r0 CMEIICHUSI.

96. Pemenue 3a1a4 1o teme: «CKOPOCTbh XUMHUYECKON peakLnm»

97. TemnoBble HPQeKThl XUMUYECKHX peakiui, 3akoH lecca. Pacders 1m0
TEPMOXUMHUYECKUM YPABHEHUSIM

98-99. OxucnIUTENHHO-BOCCTAHOBUTENBHBIE pEaKiuu.  MeTOoa 3IEeKTPOHHOTO U
ANIEKTPOHHO-MOHHOTO Oananca. Biusuue cpensl Ha nporekanue OBP.

100. Koppo3ust MeTayuioB v CiocoObl 3aIUThI OT HEe.

101-102. T'upponu3 OpraHUYEeCKHX W HEOPTaHWYEeCKHX coequHeHuid. OOpaTuMblii
TUAPOIIN3, HEOOpaTUMbIA TUAPOAM3 U OOMEHHbIM ruaponu3.Bonoponusiii
MOKa3areb.

103. DnexTposu3 paciiaBoB U pacTBOPOB BEILIECTB.

104. Utorosoe 3ansitue 1o reMe«Knaccudpukaiys XuMHISCKIX PEAKITUID.

VIIIl. KommiekcHble coeTUHEHUs M KPUCTAIOrHApAaThI (3 yaca)

105. Koopaunanmonnass teopusi A. Bepnepa. KomruiekcHble —coequHeHusI.
Knaccuduxanus, HomeHknatypa. XuMmuieckue cBoiictsa. [lomyuenue n npumeneHue
106. Kpucrammoruapatsl. Xumudeckue cBoicTBa. [lonydyeHnne u nmpruMeHeHue.

107. Pemenue 3amau mo teme: «Kpucramioruapars».

IX.Knaccudukanus BemecTs 1 UX cBoiicTBa (12 yacoB)

108-111. XapakrepucTuka MeTa/uioB raBHbIX noarpynn [—III  rpymm.
XapaKkTepuCTUKa METAIOB — MEJU, XpOMa, JKEJIe3a.



112-114. XapakrepucTika HeMeTaJuI0B riaBHbIX noarpymnm [V-VII rpymm.
115.XuMuyeckre CBOMCTBA HEOPraHUYECKMX BEIIECTB PA3JIMYHBIX  KJIACCOB.
B3anmMocBsi3b HEOpraHM4ECKHUX BEUIECTB.

116. Illpaxmuueckas paboma Ne | XuMHYECKHE CBOMCTBA OKCHJIOB, OCHOBaHHH,
KHCJIOT U COJIEH.

117. 'eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTaHMUYECKUX COCTMHEHUH.

118. HUroroBoe 3ausite 1Mo TeMe«Kiaccudukaims BEIIECTB U WX CBONCTBaY.
Pemmenue 3aau no teme: «Heopranuueckue BEIECTBAY.

X. Cij1aBbl M HHTEPMeETAJUINBI (2 Yac)

119.CrnaBbl 1 HHTEPMETAIUTU/IBL.

120. Pemenue 3ama4 Ha BRIYUCIEHUE MAaCCOBOM JOJIM METaJlIa B CIUIABE, BHIBEIICHHUE
(bopMyJ1 HHTEpPMETAILTU/IOB.

XI. MHoroo0pa3ue opraHu4ecKux BemecTs (8 4acoB)

121-122. OcHOBHbIE TOJIOKEHUSI W HAIPABICHUS Pa3BUTHS TEOPUH XUMHUECKOTO
cTpoeHusi oprannueckux BemiectB A.M. bytiepoBa. OcoOeHHOCTH XUMHUYECKOTO U
AIIEKTPOHHOTO CTPOCHUS AJIKAHOB, AJIKEHOB, AJIKWHOB, X CBOMCTBA.
123.ApoMaTudecKue yriieBoa0PO/IbI.

124 OnexktpoHHOe CTpoeHHE (YHKIIMOHAIBHBIX TPYII KHUCIOPOAOCOJAEPKAIINX
OPraHUYE€CKUX COCTUHEHUI.

125. Xumuyeckue CBOMCTBa KUCIOPOACOACPKALTUX OPTraHUIECKUX COSTUHEHUIA.
Crnoxwnble 3¢upsl. Kupsl. Mbuia.

126. YriieBobL.

127. AMuHBL. AMHHOKUCITOTHI. bemku.

128. NUtorosoe 3ansTHEe 110 TeMe«MHOT000pa3rue OpraHnIeCcKruX BEIIECTBY.

XIl. ITo3HaHue ¥ NpUMEHEHUE BeleCTB U XumMnuyeckux peakuuii (10 yacon)
129.1TpaBuna paboTs! B 1a0opatopunl. MeTo b1 HCCIeI0BaHMS OOBEKTOB.

130. KauecTBeHHBIEC peakiMyi Ha HEOPTaHUIECKUE U OPTaHMUYECKUE BEIIECTBA.
131-132. llpaxmuueckasa paboma Ne 2 KadecTBEHHbIE PEAKIMM OPTAHUYECKUX H
HEOPraHUYECKUX COCIMHEHUM.

133. O61re Hay4HbIe TPUHIIUIIBI XUMUYECKOTO TIPOM3BOJICTRA.

134. Pacuerbl Macchl BelecTBa WM OO0bEMa Ta30B IO HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA M3 YYACTBYIOIIUX B PEAKIIHH.

135. Pacuetsl Macchl (00BEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIH
OJIHO U3 BEILIECTB JAHO B U30BITKE (MMEET MPUMECH ).

136. Pacuetsl Mmacchl (00beMa, KOJTMUECTBA BEILIECTBA) MPOAYKTA PEAKLIMH, €CITU OJTHO
Y3 BEILECTB JaHO B BUJIE PACTBOPA C OMPEACICHHON MACCOBOM JOJIEW pACTBOPEHHOTO
BEIIECTBA.

137. 3agauu Ha orpeiesICHUE BBIXO/Ia MPOIYKTa PEaKIIUH.

138.3aaun Ha onpeesieHue KOJIMYECTBEHHOTO COCTaBa CMECH.

139-140. 3amuTa MPOEKTHBIX PpaboT.

TEMATHYECKOE IINTAHUPOBAHHUE

\ Ne \ TemaTHyeckoe NJIAHUPOBAHHE \ KoumnyecrBa \ dopma




n/n \ \ 4acoB KOHTPOJIsI
I. YraeBogopoanl (38 yacos)

1. BBenenue & yacoB TectupoBaHue

2. | IlpenenbHble yriieBOAOPOIbI 7 4acoB 3auer

3. HenpenenpHble yrieBoaopoasl 13 gacos IIpoekTHas

pabota

4. | ApomMaTH4ECKUE YriIeBOAOPOIbI 10 vacoB | JlabopaTopHas

pabota
Il. Kuciopoacoaepsxkammue opranudeckue BelecTBa. A30Tcoaep kaime
opraHuyeckue Bemecrna (21 gac)

5. | Couprtsl 6 JacoB IIpoekTHas

pabota

6. KapOoHusnbHbIEe COeAMHEHUS 3 gaca TectupoBanue

7. | KapOokcuiibHbIE COSUHEHUS 9 wacoB JlaGopartopHas

pabota

8. | AMuHBI 3 yaca TectupoBaHue

I1]l. BemecTBa *KUBBIX KJIETOK (6 YacoB)
9. | BemectBa XUBBIX KJIETOK 6 JacoB JlabopaTopHas
pabora
V. BoicokoMoJieKyJIsIpHbIe OPraHNYecKHe BellecTBa, BOJOKHA.
(5 yacoB)

10. | BoicokoMOneKysipHbIE OpraHuyYecKue 5 yacoB IIpoexkTHas

BEIIIECTBA, BOJIOKHA pabota

V. Xumuuecknii 3jeMenT (11 yacoB)

11. | X¥UMUYECKHI 2JIEeMEHT 11 gaco TectupoBanue,
MPOEKTHAs
pabora

VI1.BemecTBo (9 yacoB)
12. | BemectBo | 9 qacos | Bauér
VIIl. Xumuyeckas peakuus (15 yacon)

13. | Xumuueckas peaxus | 15 uacos | 3auét

VIll. KommiekcHble coeTUHeHUsI U KPUCTAJJIOruaAparsl (3 yaca)
14. | KoMIuiekcHbIE COCIMHCHUSA u | 3 yaca Pemenue

KPUCTAJUIOTHIPATHI 3aja4y

IX. Knaccudukanus BemecTB u ux cBoiicTa (12 yacoB)

15. | Knaccudukanus BEIIecTB U UxX cBoicTBa | 12 yacos ITpakTuueckas
pabora,
3a4€T

X. Ci1aBbl 1 HHTEPMETALINABI (2 yaca)

16. | CrimaBbI M HHTEPMETAJUTHIBI 2 4aca IIpoekTHas

pabora
XI. MHoroo0pa3ue opranudeckux Beniectn (8 4acoB)
17. | MHOroo6pasie opraHuyecKix BEIIECTB | 8 4acOB | TectupoBamue

XII. Ilo3HaHue U MpUMeHEHHE BellecTB M XUuMHUYecKux peakuuii (10 yacon)




18. | [lo3nanne u mnpumenenue BeulecTB U | 10 yacos [IpakTnueckas
XAMUYECKUX PEAKIIUN paboTa, 3a4€T
[IpoexTHas
paboTta
CIIMCOK JIMTEPATYPHI

OcHoBHas auTEpaTypa:

10.

11.

12,
13.

14,

15.

16.

[Na6puensa O. C., JlpicoBa I'. T'. Xumus. 11 xn. IIpodunbHblii ypoBeHS:
Metonnueckoe moco-6ue. — M.: JIpoda.

[Mabpuensn O. C., OctpoymoB U. I'. HactonbHas kuura yuurens. Xumus. 10
k1. — M.: Jlpoda, 2015.

INabpuensa O. C., JleicoBa I'. T'., Beemenckas A. I'. HacrtombHas kHura
yautens. Xumus. 11 xin.: B 2 v. — M.: [Ipoda, 2014.

["a6puensn O. C., OctpoymoB U. I'. Opranuueckast Xumus B TeCTax, 3agadax,
ynpaxkHeHusx. 10 k1. — M.: [Ipoda, 2015.

INabpuensa O. C., OctpoymoB M. I'. OOmras xumus B TecTaxX, 3ajadax,
ynpaxkHenusix. 11 k1. — M.: Ipoda, 2003—2005.

Xumus. 10 xi.: KonTponsHble U mpoBepouHbie padoThl k yueOHuky O. C.
["abpuensna «Xumus. 10»/0. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakosa
u ap. — M.: Jlpoda, 2014.

Xumus. 11 x n.: KoHTposibHbIE M TTpOBepoUHbIE padoThl K yueOHuky O. C.
["aGpuensna, I'. T'. JIsicoBoit «Xumus. 11»/ I'abpuenanO. C., bepe3kunll. H.,
VYmakoBa A. A. u ap. — M.: Jlpoda, 2014.

Bomosuk B.b., Kpyrenkas E.J[. Oprannueckas XuMmus: BONPOCHI,
yOpakHeHus,  3anadyu, TecTbl. [locobue s crapmekiaccHukoB.- CII6:
CMMUO IIpecc, 2012

Paneuxuii A.M., KypesanoBa T.H. Jlugakruueckuid matepuan no XHUMHUU. —
M.: [Ipoceemienue, 1997.

Hoponbkun B.H., bepexnas A.I'. EI'D 2016: TemaTnueckde U TUIHUYHBIC
TECTHI.

[Mrpemmnep I'.U., XoxmoB A.N. MeTtoauka pacyeTHbIX 3a1a4 mo xumun 8-11
kiaccoB. — M.: IIpocsemenue, 2001.

Kapuoa A.A., JIeekun A.H. Oprannueckas xumusi. — ABasioH, 2005.
HoBommuckuit M1.M., HoBommuckas H.C. Tumbsl xumMuyeckux 3a7ad H
cnoco0Osl ux pemenus §8-11 kmacesl, M.:OHUKC Mup u obpazoBanue 2016
Eropo A.C. u gap. Ilocobue-penerurop mjisi TOCTYMAIOMIUX B BY3bl//
yeTBepToe uznanue — Poctos v/l uzn-Bo «denukcy, 2016.

["a6puensn O. C., Batnuna JI. [1. XuMmuuecknii sxcnepuMeHT B 1mikosie. 10 KiI.
— M.: poda, 2013.

["a6puensa O. C., OctpoymoB U. I'. «XuMuueckuii skciepuMeHT B mikose. 11
kimace» - M.: Jlpoda, 2013.

JlonoJIHUTeIbHAS JIUTEepaTypa:
1. Opranunueckas XxuMus B TecTax, 3ajadax, ynpaxkHenusx. 10 kiacc: yueOHOe

nocobue s obmeoOpazoBaTenbHbIX yupexaenuin / O.C. INabpuensn, WN.I.




6.

7.

Octpoymos, E.E. OctpoymoBa. — 3-e uzn., crepeorun. — M.: [Ipoda, 2015. —
399.
INabpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A. «Xumusi I'oToBUMCS K
EI'D», M: Ipoda,2011r.
EI'D 2016. Xumus. Tunossle TectoBble 3amanust / FO.H. Mensenes. — M.:
HznarenscTBO «OK3amMen», 2016. — 111.
Otmuunuk EI'D. Xumwus. Pemenue cinoxuHbix 3anad. Ilog pemakuumenn AA.
Kasepunoii / ®UIINU. — M.: Unrennext-Lentp, 2016. — 200c.
Eaunelii  rocynapctBeHHbld 3k3amMeH 2016, Xumud. YHHBEpcalbHbIE
MaTtepuansl Ay noarotoBku ywammxcs / OUIN. — M.: Unarennext-Llentp,
2016. — 272c.
Xomuenko M.I'. Pemenue 3agau mo xumuu. — M.: OOO «H13narensctBo HoBas
Bonnay, 2015. — 256¢.

Xomuenko [.I1. Xumust amg moctymnaromux B By3bl: YueO.mocodue. — M.:
Brici.ik., 2008. — 367 c., ui.

DJIeKTPOHHBIE 00pa30BaTe/IbHbIC PeCypChl

1.

no

B

o

9.

1

AR A

«Enunas xomneknust Ludpoeix OOpazoBarenbHbIx PecypcoB» (Habop
upoBeiXx pecypcoB k yueOnukam O.C. T'abpumensua) (http://school-
collection.edu.ru/).

http://him.1september.ru/index.php — xypHan « Xumusi».
http://him.1september.ru/urok/- Matepuaner k ypoky. Bce pabGoTel, Ha
OCHOBE KOTOPBIX CO3JaH CaiT, ObUIM OIyOJMKOBAaHbI B KypHAJIE «XUMUD).
ABTOpamMu caiiTa mpojenaHa Oojbinas paboTa MO CHCTEMATH3UPOBAHHIO
ra3eTHBIX CTaTedl ¢ y4€TOM HIKOJbHOW Yy4yeOHON MporpamMMbl MO MPEAMETY
"Xumus".

www.edios.ru — 3ia0c — HEeHTP JUCTAHIIMOHHOTO 00pa30BaHUH
www.km.ru/education - yaeOHbIe MaTepHraibl U CIOBapu Ha caite « Kupuin
u Medoauii»

http://djvu-inf.narod.ru/ - snexTponHas OubIMOTEKA

VYpoxku xumun KUPUJIJIA 1 ME®OUA, 10-11 knaccel, BupTtyanbHas
mikosia Kupuina u Medonaus, OOO «Kupumn u Medoauiiy, 2005
«I1IxonbHBIN XUMUYECKHM dKCTIepUMEHT. OpraHnyeckasi XuMus», 4acTh 1-5,
COOpHHK JEMOHCTPAIIMOHHBIX OTBITOB JIsl CPEAHEH 001e00pa3oBaTenbHOM
mkoael, OO0 «Tenexkommanus CI'Y TB», CoBpeMeHHass rymaHUTapHas
akagemus, 2005

Oo6pazoBarenbHas kouiekuus 1C, Opranudeckas xumus 10-11 kmaccsl,
JlaGoparopus cuctem mynbtumenua, Mapl' TV, 2000, 2003

0.ABTopckuii ponykT npe3eHtanuu MicrosoftPoverPoint

BO3MOXHBIE TEMBI JIUISAA ITPOEKTOB.
OOBHHSIOTCS MPUPOIHBIE UCTOYHUKHU YTIIEBOJOPOIOB.
VYrneBomopossl B mpupose. HedTs u mpupoHbIif ras.
ApoMaTu3aTopbl HA OCHOBE CIOXKHBIX 3(PUPOB.
Apomatndeckue macia — OeCLUEHHBIN Jap TPUPOIBI.
AcnupuH — apyr wid Bpar?
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http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/

6. benzammpeH - XUMHUKO-IKOJIOTHYECKAs MPOOJIEMa COBPEMEHHOCTH.
7. B Mupe monuMepos.

8. I'moramMaT HaTpusi — MPUYINHA MMUAIICBOW HAPKOMAHHH.

9. Xupsl: Bpen u moJjb3a.

10./13 >kxu3HU MOTMATUIICHOBOTO TTAKETa.

11.U13 gero cocrout oaexaa. BoimokHa.

12.Mup nmactMacc.

13.MbUIbHAS HCTOPHS.

14.Caxap u caxapo3aMEHUTENU: 3a U MPOTHUB.

15.Yto Takoe HEPTH M KaK OHA MOSBUIIACH Ha 3emiie?

16.YTo Takoe caxap U OTKyJa OH Oepercsl.

17.1llenk HaTypaJbHBIN U UCKYCCTBEHHBII.

18.B mupe opraHnuecKux KUCIOT.

19.A30T B nuIIe, BOJIe U OpraHU3ME YeI0BEKa.

20. AnmomuHUI — MeTamt XX Beka.

21.buorenHas kinaccupuKaius XUMUYECKUX AJI€MEHTOB.

22.B mupe Koppo3uu METAILIOB.

23.B ynuBUTENEHOM MUPE KPUCTAILIOB.

24 BnusiHue METAJIJIOB Ha KEHCKUN OpTraHU3M.

25.Boyia — BelecTBO MPUBBIYHOE U HEOOBIYHOE.

26.BrIpanuBanre KpUCTAUIOB MPU PA3IMYHBIX BHEITHUX YCIOBHUSX.
27.I'panm sipkoit HaTypsl. .M. Mennenees.

28.7Kene30 u okpyxaromas cpeaa.

29.VccnenoBanue ypoBHS KOPPO3UHU MaMSITHHUKOB TOPO/IaA.

30.Mox B mpoIyKTax MUTAHKS U €ro BIMSHHE Ha OPraHU3M 4eIOBEKa.
31.MenneneeB u HobeneBckas mpemus.

32.MUKpPO3IEMEHTHI: 3J10 WK 0Jaro?

33.Ilepuonnueckas cucrema JI.JMI. MenaeneeBa kak OCHOBa Hay4dHOI'O

MHPOBO33PEHUS.
34.Copma: 3HaKkoMasi 1 He3HaKoMas.
35.051eMEeHT HOMEp OJIUH.

OCHOBHBIE KPUTEPUH OHEHUBAHUSA AEATEJIBHOCTHU

OBYYAIOIMXCS

OneHka y4eOHBIX JOCTHMIXKEHUM OOYYarolUXCs TMPOU3BOIAUTCS C YYETOM
nenel MpeaBapyuTesIbHOr0, TEKYIIEro, 3TAlHOIO U UTOTOBOTO IMEJarormueckoro
koHTposs no I[Iporpamme ydeOHOro (9aekTHBHOrO) Kypca «Hay4dHble OCHOBBI

XUMHM.
Ounenka TpedoBanus

3aUTEHO 5 3HaHus, TOHUMAaHMs, TIYOMHBI yCBOCHHS

(oTmriHo) oOyuJaroumcs BCETO o0Béma

MPOrpaMMHOr0 MaTepuarna.
YMeHuUs BBIJENATh TJIaBHBIE MOJIOXKEHUS B




W3YyYCHHOM Marepuajiie, Ha OCHOBaHUH
dbakToB W TpUMEpOB 00001IaTh, AeiaTh
BBIBOJIbI, YCTaHABIMBATh MEXKIPEIMETHBIC
U BHYTPUIIPEIMETHBIC CBS3H, TBOPYCCKHU
NPUMEHSET  TIOJy4YeHHbICe  3HAHUS B
HE3HAKOMOW CHUTYAIIHH.

OtcyTcTBHE OMMOOK W HEAOYETOB TIPH
BOCTIPOM3BEICHUHN M3YYEHHOTO MaTepuarna,
Ipyd  YCTHBIX  OTBETaX  YCTpPaHCHHE
OTNIETTPHBIX HETOYHOCTEH C ITOMOIIBIO
JOTIOTHUTENBHBIX ~ BOMPOCOB  YUHUTEIIA,
COOIO/IeHNe KYJIbTYphl THCBMEHHON U
YCTHOM  pedd, mpaBwil  oQopMIICHHUSI
MMCbMEHHBIX padoT.

4
(xopor1o)

3HaHME BCEro M3Y4YEHHOI'O MPOrpaMMHOTO
MaTepuaa.

YMeHull BbAEATH IVIaBHBIE MOJIOKEHUS B
U3yYEHHOM Marepuaje, Ha OCHOBaHUH
dbakTOoB W TpUMEPOB 00001IaTh, JEIaTh
BBIBO/JIBI, yCTaHaBIIMBATh
BHYTPUIIPEIMETHBIC  CBS3H, TNPUMEHSITH
MOJTy4YEHHBIC 3HAHUS Ha TIPAKTHKE.
He3nauurtenvHble (HerpyOble) OIIMOKH U
HETO0YETHI npu BOCIIPOU3BEICHUHT
U3YYEeHHOr0  Marepuana, COOII0JeHUe
OCHOBHBIX TNpPaBUJI KyJbTYpbl MHCbMEHHOM
U YCTHOM peun, mpaBuil OGOpMIICHUS
MMMCbMEHHBIX padoT.

3
(YIOBIETBOPUTEIHHO)

3HaHWE U YCBOCHHE MaTepHalla Ha YPOBHE
MUHUMAJIBHBIX TPEOOBaHUI MPOrPaMMBl,
3aTpyIHEHHE  IIPU  CaMOCTOSATEIBHOM
BOCHPOU3BEIAECHUH, HEOO0XOUMOCTh
HE3HAUYUTEIHbHON MOMOIIHU MpenogaBaTes.
YMenue paboraTh Ha YpOBHE
BOCIIPOU3BEJCHUS,  3aTpPyJIHEHUS  MPHU
OTBETaxX Ha BUJIOM3MEHEHHBIE BOIPOCHI.
Hanuuue rpy0Ooit ommuOKH, HECKOIBKHUX
HErpyObIX npu BOCIIPOU3BEIACHUHI
W3YYEHHOI0 Marepuaia, HE3HA4YUTEJIbHOE
HecoOJTI0/IeHre OCHOBHBIX MpaBUi
KyJbTypbl IIMCBMEHHOM M YCTHOM pE€YH,
npaBuiI 0hOpMIICHHS] MTUChMEHHBIX PadoT.

HEC 3a4TCHO

2
(HEYTOBJIIETBOPUTEITHHO)

3HAaHHE U YCBOCHHE MaTepHajla Ha ypOBHE
HUXKE MUHUMAaJIbHBIX TpeOoBaHMIt
IPOrpPaMMBbl, OTIEJIbHBIE IPEICTABICHMSI




00 U3y4EeHHOM MaTepuare.

OtcyTcTBHE yMEeHUH paboTaTh Ha YpPOBHE
BOCIIPOU3BEJCHUS,  3aTPyJHEHUS  IPHU
OTBETaxX Ha CTaHAAPTHHIC BOTPOCHI.
Hanuunie HecKOJIbKMX TIpyOBbIX OIIHUOOK,
OOJIBIIOTO0  YHCIa  HErpyoObIX npu
BOCITPOU3BEJICHUN U3YUEHHOIO MaTepHaa,
3HAYUTEIBHOE HECOOJIIOJIEHHE OCHOBHBIX
IIPAaBWJI KYJbTYpPbl NMMCbMEHHOW M YCTHOM
peud, mpaBui OGOPMIICHHS MHUCbMEHHBIX
paborT.

1 CraBUTCS 32 OJTHOE HE3HAHUE U3YYEHHOTO
Marepuajia, OTCYTCTBHE 3JIEMEHTapHBIX
YMEHUHN U HABBIKOB.

MartepuajibHO-TeXHHYECKOe o0ecneyeHue
o0pa3oBaTeIbHOHAEATEILHOCTH

Jis peanusanuu [Iporpammel «Hay4dHble OCHOBBI XMMHMH» HEOO0XOIUMO
co3gaTh cucreMy yueOHoro obopyaoBanusi. CoBpeMEHHbIE TPEOOBAaHUS K CUCTEME
yueOHOro 000pyJ0BaHMsI IPEACTABIEHBI B IpUKa3e MuHUCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoit ¢genepanuu Ne 336 ot 30.03.2016 roma «O06 yTBepKIaeHUU
NepeyHsl CPEeACTB OOy4YeHUS M BOCHUTAHMs, HEOOXOIMMBIX MJIs peaTu3aluu
o0pa3oBaTeabHBIX IPOrpaMM HayalbHOTO OOUIEro, OCHOBHOTO OOLIETO U CPEAHETO
oOmiero o0Opa3oBaHMs, COOTBETCTBYIOUIMX COBPEMEHHBIM YCIOBHUSM OOyYeHUS,
HEOOXOJMMOro IMpHU OCHAIIEHHH 0011e00pa30BaTeNIbHbIX OpraHU3aluil B LENIX
peanu3aliu MEepONpPUSTUNA MO COAEHCTBUIO CO3aHUI0 B CyOBEKTaX POCCHHCKON
denepanuu  (MCXOA U3 MPOTHO3UPYEMOH MOTPEOHOCTH) HOBBIX MECT B
o011ieo0pa3oBaTeNbHbIX ~OpPraHU3alusiX, KpUTEpUEeB €ro (GOopMHpOBaHUS U
TpeOOoBaHMI K (PYHKIIMOHAJLHOMY OCHAIIEHUIO, & TAaK)K€ HOpMaTHBa CTOMMOCTHU
OCHAUIEHMsI OJJHOTO MeCTa 00YyYaroIlerocsi yKka3aHHbIMU CpPEJICTBAMU OOYUYEHUsS U
Bocriutanus», llogpasaen 15. Kaduner Xumum.

Kabuner xuMum — KaOWHET TOBBIIMICHHON OMACHOCTH, KOTOPBIM IOJDKEH
OBITh OCHAILIEH BCEMHU CpPEACTBAaMHM TEXHUKH Oe3omacHoctu. [lpu mpoBeneHuu
y4eOHBIX W BHEYUYEOHBIX 3aHATHH 00s3aTeIbHO JOJDKHBI  COOJIIOAATHCS
npaBUJIaTEXHUKU O€30MacHOCTH g KaOuHeToB (J1aboparopuil) XuUMHUU B
cootBeTrcTBHE ¢ pukazoM Ne 127 ot 10.07.1987 «O BBeAeHUM B ACHCTBHE TPABUII
TEXHUKHU 0e30MacHOCTUIIIS KaOWHETOB (J1aboparopwuii) XUMUHN
oO1eo0pazoBarenbHbIXIIKOJI MunuctepcrBa [Ipocsemienuss CCCPy.



