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HOACHUTEJIBHAA 3AIINCKA

VYyueOnbiit (351ekTUBHBIN) Kypc «Hay4yHble OCHOBBI XUMHW» CO3/aH B LIEJSAX
oOecreyeHusPUHIMIIA BApUATUBHOCTH M y4yeTa WHAUBUAYaAJTbHBIXIIOTPEOHOCTEN
oOydaromuxcs W MPU3BaH peaju30BaTh CIEAYIOMIYI0 (PYHKIUIO: PaCHIUPUTD,
yriayOuTh, JOMOJHUTh W3YYEHUE XUMHH, BXOJSIIECH B MPEIMETHYIO 00JIacTh
«EcTeCTBEHHBIE HAYKN.

VYyeOubiii (dnekTuBHBI) Kypc «HayuyHble OCHOBBI XHUMHM»SBISIETCS
00s3aTENbHBIM JIJIS1 U3YYEHHUS] BCEMH O00y4YalOIUMHKCS Ha YPOBHE CPEAHETO O0IIEro
oOpa3oBaHus, BBHIOpABIIMMHU TMpeaAMeT «XHUMHS» Kak o00s3aTelIbHbIA B
COOTBETCTBHHU C MPOPUIIEM.

IIporpamma yuyeOHOro (31€KTUBHOTO) Kypca «Hay4yHble OCHOBBI XHMHH»
IUIsi  00pa30BaTeNIbHBIX OpraHu3alii, peaqu3yIolUX MOPOrpaMMbl  CPEIHEro
obmiero ob6pazoBanus (nmanee — IIporpamma) paszpaboTaHa B COOTBETCTBHH CO
CJIEIYIOIIMMHU HOPMATUBHO-IIPABOBBIMH JIOKYMEHTAMU

— ®enepanbubiii 3ak0H Poccuiickoit denepanun ot 29 nekadbps 2012 roxa
Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit deneparun» (C U3MEHEHUSIMH U
JTOTIOJTHCHUSIMU )

— denepanbHbIi TOCYJAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CPEAHETO
oOmiero oOpa3oBaHus, YTBEPKIECHHBIN Mpuka3zoM MUHHUCTEpCTBAa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanmuor 17 mas 2012 r. Ne 413 (¢ uU3MEHEHUSIMH U
JTOTIOJTHCHUSIMU )

— Ilopsgok  opraHu3auMd W OCYHIECTBIEHMS  0Opa3oBaTeIbHOMN
NESTENbHOCTH IO  OCHOBHBIM  00IIe00pa3oBaTelbHbIM  NIpOrpaMMmaMm  —
oOpa3oBaTedbHBIM IpOrpaMMaM HadalbHOTO OOIIEro, OCHOBHOTO OOHIETO H
cpenHero oduiero o0pa3oBaHus, yTBEpKACHHBIM MpukazoM MunoOpHayku Poccuun
ot 30.08.2013 roma Ne 1015(c u3MEeHEHUSIMH U IOTIOJTHEHUSIMH ),

— CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMHUOIOTHYECKHE TPeOOBAHMUS
K YCIIOBUSM M OpraHU3alMK 0O0y4deHUsi B 00I11e00pa30BaTENbHBIX YUPEKICHUIX)
(mamee  —  CanlluH), YTBEP>KIEHHBIM  MOCTAaHOBJIEHUWEM [ JaBHOTO
roCyJapCTBEHHOro caHuTapHoro Bpadya PD ot 29.12.2010 Ne 189(c uzmeHeHusiMu
U JIOTIOJTHEHUSIMHU ).

[Iporpamma yye6HOro (JIEKTUBHOI0) Kypca 00ecrieUrBaeT:

* YIOBJIETBOPEHUE MHIUBHUIYATbHBIX 3a[IPOCOB 00YYAIOIIUXCS;

* 00meo0pa3oBaTeIbHY0,  OOIIEKYJIBTYPHYIO  COCTaBIISIIONIYIO  TIpHU
MOJIYYEHHH CPEHEro 0011ero 00pa3oBaHus;



* pa3BHTHE JIMYHOCTH OOYYAIOMIUXCS, WX II03HABATCIIBHBIX HHTCPECOB,
WHTEJUICKTYaJIbHON ¥ IICHHOCTHO-CMBICJIOBOH CEepHI;

* pa3BHUTHE HaBBIKOB CaMOOOPA30BaHMS M CAMOIIPOCKTUPOBAHHSI;

* yrayOJjeHue, pacIIMpeHHe M CHUCTEMAaTH3aIlui0 3HAHWKW B BBIOpPAHHOU
00J1aCTH HAYYHOTO 3HAHUS WU BUJA JCSITCIBHOCTH;

* COBCPIICHCTBOBAHWUE HWMEIOIIETOCS W TIPHOOPETCHHE HOBOTO OIBITA
MO3HABATENbHON  JESATENBbHOCTH,  MPO(EeCCHOHATBLHOTO  CaMOOMpEICIICHUS
00y4Jaromuxcs.

[IporpamMmma KOHKPETHU3HPYET COJCpPKAHHE TMpeaMeTa «XHMHS» H JacT
MIPUMEPHOE pacrpeiesieHne Y4eOHBIX YacOB IO COJICPKATEIbHBIM KOMIIOHEHTAM H
pazzaenam.

JlaHHas MporpaMMa rapaHTUpyeT oOecTrieueHrne eMHCTBA 00pa30BaTEIIHLHOTO
MPOCTPAHCTBA 3a CYET MPEEMCTBEHHOCTH, MHTETPAIMH, MPEAOCTABICHUS PaBHBIX
BO3MOKHOCTEH W  KadecTBa  OOpa3OBaHUsA,  MOXET  HCIOJIb30BaThCSA
o0pa3oBaTeIbHON OpraHMU3aIMel Py pa3padoTke 00pa30BaTEIBHOI MPOTrPaMMBI.

Conepxanne  [IporpaMMbl  CTPOMUTCS C  YYETOM  PETHOHAJIBHBIX
OCOOCHHOCTEH, YCIOBUU 00pa30BaTENbHBIX OPraHM3alNl, a TaKkKe C Y4eTOM
BOBJICUCHHS O0YYAOIINXCS C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI.

OcHoguvie yenunsydeHuss y4deOHOTO (dIIeKTHBHOTO) Kypca «Hay4uHble
OCHOBBI XHMMHH» - CHCTEMHOE W OCO3HAHHOC OCBOCHHME XMMHYCCKUX 3HAHUH,
OBJIaJICHWEC METOJaMH TIIO03HAHUS W MCCIICIOBAHUS XUMHUYECKHX BEIICCTB,
MPUMEHEHUS TIOJYYCHHBIX 3HAHUH I TOHUMAaHHUS OKPYIKAFOIIEero MUpA.

OcHoguvie 3a0a4u:

(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHHUS, XUMUYCCKOTO MBIIIICHUS IS
MOHMMAaHUS PO XUMHUH B TIO3HAHHUH ITPUPOJIBI M €€ 3aKOHOB;

CO3/IaHME YCIIOBHH MJII CaMOCTOSATEIBHOTO TONYYCHHS, MEepPEepadOTKH U
MPUMEHEHUST XUMHUCCKUX 3HAHUM;

pa3BUTHE MOTHUBAIMA OOYYAIOIIMXCS K TMPOJOJDKCHHIO €CTECTBCHHO-
HAy4YHOTO 00pa30BaHUS;

(bopMHpOBaHNE XUMHYECKOM, IKOJIOTHIECKOMN KYJIbTYPhI 00 yJarOIIHXCS.

OBIIASA XAPAKTEPUCTHUKA
YYEBHOI'O (3JIEKTUBHOI'O) KYPCA

Conepxanue yueOHOro (3JeKTUBHOTO0) Kypca « HayuHble 0CHOBBI XUMMH
MPEACTABICHOKPYIIHBIMU  pa3JielaMH, HAauyWHas C OpPraHUYeCKOW XUMHHU U
3aKaHYMBas CHUCTEMAaTHU3allMed 3HAHWUW IO TEOPETUYECKUM OCHOBaM OOIIeH U
OPraHUYECKON XUMHUHU Ha OCHOBE BEAYIIMX 3aKOHOB U TEOPUN XUMHYECKON HAYKHU.
Paznensl xenmarenpHO M3ydaTh B MPEACTABICHHOW IOCIEIOBATEIILHOCTH, T.K., 3TO
MO3BOJIIET CPOPMHUPOBATH Yy OOYUAIOIIMXCS IEJIOCTHYIO CHUCTEMY XHUMHYECKHX
3HAHUH.

[IporpamMmHBIi MaTepral OTpa)kaeT BCE COBPEMEHHBIE 3aIIPOChl O0IIECTBa K
XUMUYECKOMY OOpa3oBaHUIO — TMPUMEHEHHE HACH pa3BUBAIONIETO OOYyUYEHUS
XUMHH, CO3JaHUE YCIOBUM JUISI MEKIPEAMETHOW UHTErPALIMHU, UCTIOIb30BaHUSA



BO3MOXKHOCTEH TMpeaMera i COIMaIN3allid ¥ HWHIUBUAYaTbHOTO Pa3BUTHUS
00y4Jaromuxcs.

Lennocmuuvle opuenmupor IlporpaMMbl ONIPEAETSIOTCS HAMPaBIECHHOCTHIO
Ha HAI[MOHAJBHBIM BOCIHTATEIBHBIA HEaN, BOCTPEOOBAHHBI COBPEMEHHBIM
POCCUHCKHAM OOIIECTBOM U TOCYapPCTBOM.

[IporpamMmma mpeaycMaTpuBaeT oOecreueHrue YIrIIyOJeHHOW MOATOTOBKH
oOyuatomuxcs mo xumud. [Iporpamma mpeanmaraer Oosiee TiIyOOKOe H3YUYCHHE
BEAYIINX HWACH W TEOPHUH XUMHYEeCKOoW Hayku. C MOMOIIBIO CPaBHHUTEIHHOTO
00001IeHnsT 00IIe W OpraHMYecKol XUMHUHU PACKPBIBAIOTCS OCOOEHHOCTHU
CTPOCHHS XHUMHUYECKHX BEIIECTB, (QOPMHUPYETCS TOHATHE O B3aUMOCBSI3U
OPTraHWYECKUX W HEOPraHWYECKUX COCIAMHEHUH, XUMHYECKHX PEeaKIIHid,
WCTIONB30BAaHUS EAMHBIX METOJOB TMOJNYYCHUS W WCCICAOBAHUS XUMHUYECKUX
BemiecTB. [IporpaMma TO3BOJSET CO3AaTh XUMHYECKYIO KapTUHY OKPY)KAIOIIETO
MUPA, BKIIOYAIONIYI0 KOMITOHEHTHI )KUBON M HEKUBOU TTPUPOJIBI.

Conepxxanne [Iporpammbl pa3paboTaHO B COOTBETCTBUU C TPEOOBaHUSMU
COBPEMEHHOW ITUAAKTHKU W BO3PACTHOW ICHUXOJOTHHH HAIMPaBICHO Ha pEIICHHE
3ama4 00O0OIIEHUSI TEOPETUYECKHX OCHOB OOIIei, HEOPraHWMYECKOW XHMHU W
OpPraHWYEeCKOW XHMHUU C OMOpold Ha (yHIaAMEHTANbHBIC TOHSATHUS, 3aKOHBI U
Teopuu. Bemymiyro poiib B pacKphITHE COISP)KAHUS NMPUHAUICKUT SICKTPOHHOM
TEOpUH, MEPUOAMUECKOMY 3aKOHY M CHUCTEME DIIEMEHTOB, TCOPHH XHMHUYECKOTO
CTPOCHHS BEIIECTB.

[Iporpamma y4yebHOTO (97EKTUBHOTO) Kypca «HayuHble OCHOBBI XHMHM)
MPEJICTaBJICHA CIEIYIOINMH COIEePKaTeIbHBIMA KOMIIOHEHTaMMU:

YraeBogoposl;

Kucnoponconepkamme  opraHMYeckne  BeHIeCTBa.  A3zaTcolepikaiiue
OpPTaHUYECKHUE BEIIECTBA;

BermiecTBa JKUBBIX KIIETOK;

BricokoMouIeKyIIsIpHbIE OpraHUYeCKIe BEIIeCTBA, BOJOKHA,;

BemectBo;

Xumudeckas peaxius;

KomrutekcHble COeTUHEHMS U KPUCTAITIOTHAPATHL,

Knaccudukaius BemecTB 1 uX CBONCTBA;

CriaBbl ¥ MHTEPMETAIIIHIBI;

MHuoroo6pasue opraHn4ecKuX BEIIECTB;

[To3HaHWe ¥ TPUMEHEHHUE BEIIECTB U XUMUICCKUX PEAKITHIA.

Ipunyunwvl u ocobennocmu cooeparcanus Ilpoepammol:

[IpUHIUTICUCTEMATHYHOCTH W TOCIEOBATeILHOCTH  TIpEeJIoiaraet
BBIJICJICHHE B W3y4aeMOM MaTepHualie BeAYIIMX HICeH M TEOpWH, BBHICTPAUBAHHE
JOTUYECKOH CHCTeMBbl Kypca M Y4eOHOTO MaTepuana BHYTPH OIHOW TEMBI.
[lpyHIKIT  CHCTEMHOCTH W  TOCJIEIOBATENBHOCTH  TO3BOJSET  COXPAaHUTH
COOTHOIIICHHE MEXKIy TEOPETUYCCKUMHU TOJOKEHUSIMH W  MPAKTUYECKOU
COCTaBJISIIONICH Kypca. PeanmsyeTcsi B MOCIEAOBATEIBHOCTH TEOPUH, MPAKTHKH,
KOHTPOJISI U CAMOKOHTPOJIS yUaIIUXCsl.

[TpUHIUTTHETPEPHIBHOCTH MO3BOJISIET OPTaHU30BBIBATh OOYUYECHHE C OMOpPOi
Ha 3HAHWUSA XUMUH, TOJIYYCHHBIE HAa CTYMEHSX HAYaJIbHOTO OOIEro M OCHOBHOTO



oOmrero oOpa3zoBaHusl, a TakKe Ha >KU3HEHHBIN onbIT oOydaromuxcsa. Kpome Toro,
OOJBIIYIO POJb WrPAIOT 3HaHUS, CPOPMUPOBAHHBIC APYTUMH MPEIMETHBIMU
o0JacTsIMu.

[TpyHIMO TOCTYMHOCTH W MHAMBUAYAIU3AIMN CTPOUTCS HA y4yeTe YUeOHBIX
BO3MOXHOCTeH oOyuaromuxcsa. I[lo3Bonsier BbIOpaTh ONTUMANbHO Y4YEOHBIH
MaTepHuall, COOTBETCTBYIOIIUNA BO3PACTHBIM, (DU3UYECKUM, IMCUXOJIOTMUYECKUM H
MHTEJUIEKTYaJIbHBIM OCOOCHHOCTSIM oOydatonuxcs. OOyueHue XUMHYECKOMY
COJIep KaHUIO OCTAETCs JOCTYIHBIM, HO MO3BOJISIET YMCTBEHHO U MHTEJUIEKTYaJIbHO
pa3BHUBaTh 00 yYaIOIIMXCS.

[IpyHIIMN BapHaTUBHOCTH B OpraHU3alMM OOpPa30BATEbHON NESITEIbHOCTH
JaeT BO3MOXKHOCTh JUJISl Pa3IMYHBIX BapUAHTOB pealu3aldyd TEOPETUUYECKON U
MPAKTUYECKON YacTH Kypca, MCXOAS M3 O0ECIeUeHHOCTH Kypca MaTepualibHO-
TEXHUYECKUM, UH(OPMAIMOHHBIM, METOIMYECKUM oOecrieueHueM,
OCOOEHHOCTSIMU pa3HbIX Tpynn oOydarommxcs B kiacce. [lo3Bonsier ucCKath
KOHCTPYKTHBHBIE ITyTH OpraHU3allKi Y4eOHOH JIEATeTbHOCTH HE TOJIBKO YUHUTEIIO,
HO U 00YyYaIoUUMCH.

[IpyHIIMD MUHHMakca B OpraHu3alMud 00pa3oBaTENIbHOW JEATEIbHOCTH
MO3BOJISIET  OOY4YalOIIMMCS  OCBOMTH  OO0s3aTENIbHYI0 YacTh  pealu3yeMoi
nporpaMmbl. OJIHaKo MporpamMma JaeT BO3MOXXHOCTb Pa3BUTHIO TBOPUYECTBA,
MHTEJUIEKTa y4yalluxcs 4Yepe3 ydyacThe B NPOEKTHOW JIeATeNbHOCTH, B
UCCJIEeI0BATEILCKON JICSITEIbHOCTH, B PEUICHUU 3a7a4 MOBBIIIEHHOTO YpPOBHS
CJIOHOCTH.

CucreMHO — JeATEIbHOCTHBIM MOAXOA, peanusyeMbiii B IIporpamme,
no3BoJIsIeT  (OPMHUPOBATH  JIMYHOCTHBIE, METANpPEIMETHbIE U  MpEeJAMETHbIC
pe3ynbTaThl, 0003HaYEHHBIE (PeepabHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM B TMpPEJAMETHOW OOJaCTH €CTECTBEHHO-HAyYHOro oOpa3oBaHHs C
y4€TOM UHAUBUAYAIbHBIX OCOOCHHOCTEN ydaluxcsl.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpennero o6miero oOpa3oBaHusl yuyeOHBINH (3IEKTHUBHBINA) Kypc
«Hay4yHble OCHOBBI XUMHHY SIBISETCS 0053aTEIbHBIM JJISl U3YYCHUS U SBISETCS
OJTHOM M3 COCTABIIAIONINX MPEAMETHOM 00acTu «EcTecTBEHHBIE HAYKIY.

[Iporpamma yuebHOTO (97€KTUBHOTO) Kypca«HayuHble OCHOBBI XHMHI)
paccuntana Ha 136(140) yyeOHBIX yacoB, Ha M3y4€HUE Kypca B KaKJIOM Kiacce
npejamnoiaraetTcst BeiaeauTh no 68(70) yacoB (2 vaca B Henemto, 34(35) yueOHBIX
HEJICIIb).

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA
YYEBHOI'O(QJIEKTUBHOI'O) KYPC
«HAYYHBIE OCHOBbBI XUMHN»

[Inanupyemble pe3yiabTaThl OCBOCHHS MPOTPAMMbBIy4YE€OHOTO (3JIEKTUBHOIO)
Kypca«Hay4yHble OCHOBbI XMMHM» YTOUHSIOT M KOHKPETHU3UPYIOT oO1iee
MMOHUMAHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3yJbTATOB KaK C
MO3UILMN OpraHu3alii UX TOCTHKEHUS B 00pa30BaTEIbHON AESTENIbHOCTH, TaK U C
MTO3ULINI OLEHKN JOCTUKEHUS dTUX PE3YIIBTATOB.



Pesynbrarel u3ydeHus y4eOHOTO (3JIEKTHMBHOTO) Kypca JOKHBI OTPaXKaTh:
pa3BUTHE JIMYHOCTH OOYYAIOIMXCSl CPEACTBAMU MPEIaraeMoro is
U3y4YeHHUs] y4eOHOro mpeaMera, Kypca: pa3BUTUE 001Ieil KyabTypbl 00yJaroumxcs,
170 MHUPOBO33pPEHUS, [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, pa3BUTHE
MO3HABATENbHBIX, PETYSITUBHBIX W  KOMMYHHKATHBHBIX  CIOCOOHOCTEH,
TOTOBHOCTM M CHOCOOHOCTM K CaMOpa3BUTHIO M  NpOo(ecCHOHAIBHOMY

CaMOOIPEEIIECHHUIO;

OBIIQJICHHNE CHCTEMAaTHYECKUMH 3HAHWSIMH U TPUOOpPETEHHE OIbITa
OCYILIECTBIIEHMSI L1€J1€CO00pa3HOI U Pe3yIbTaTUBHON AESTENBHOCTH;

pa3BUTHE CIIOCOOHOCTH K HENPEPBIBHOMY CaMOOOpPa30BaHHUIO, OBJIAJCHUIO
KIIOYEBBIMA ~ KOMIIETEHTHOCTSIMH,  COCTABIIIOIIMMU  OCHOBY  YMCHHUS:
CaMOCTOSITETLHOMY MPHOOPETEHUI0 W HWHTETpallii 3HAHUH, KOMMYHUKAIUA W
COTPYIHHUYECTBY, dAPGEKTUBHOMY  peuieHuto  (pa3pelleHu0)  mnpoodiieM,
OCO3HAHHOMY HCIIOJB30BAaHUIO HMHPOPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI, CAMOOPTaHNU3AINN U CAMOPETYJISIINH;

oOecrieyeHue aKaJeMUYecKO MOOWIBHOCTH U (WJIM) BO3MOXKHOCTH
HOJJIEPKUBATh U30paHHOE HAIIPABIEHUE 00PA30BAHNUS;

obecnedyeHne npoQeccuoHaNbHON OPUEHTAUN 00yYaOLUXCS.

IInanupyemvie nuuHocmHwvle pe3yavmanmbl

JIMYHOCTHBIE PE3YNIBTATHI BKIIFOYAIOT

(dbopMupoOBaHKE TyBCTBA TOPAOCTH 32 BKJIAJ POCCUNCKUX YICHBIX XUMUKOB B
pa3BUTHE MUPOBOM XMMHYECKON HAYKH;

MOJITOTOBKA BHIOOpA MHIWBUIAYaTbHOW 00pa30BaTeIbHONW TPACKTOPUH U
npodeccuoHanbHON OpUEeHTAIUU 00 y4aIOIINXCS;

dbopMupoBaHHE YMEHUS YIIPABISIThH MO3HABATEIBHOMN IEATEILHOCTHIO;

pa3BUTHE CIOCOOHOCTH K PEIICHUI0 TMPAKTHYEeCKHX 3a7ad, YMEHHIO
HAXOJHUTH CITOCOOBI B3aMMOJCHCTBHSI C OKPYKAIOIUMHU B yU4eOHOH M BHEYPOUHOM
JeSTebHOCTH;

dbopMupoOBaHHE XUMUIECKOU U IKOJIOTHIECKON KYJIbTYPHI;

BOCTIHTaHHWE OE30MacHOTO OOpaIlIeHUs] C XWMHUYECKUMH BEIIECTBAMU U
CTPEMJIEHHS K 30POBOMY 00pa3y KU3HH.

IInanupyemvie memanpeomemuvie pe3yivbmamol

MeranpenMeTHble pe3yJbTaThbl OCBOCHHMS OCHOBHOM 00pa3oBaTenbHOMN

InporpaMMmsbl IMpCeACTABICHBI TPCMA I'PYIIIIaMH YHUBCPCAJIbHBIX yqe6HBIX HeﬁCTBHﬁ
(YYD).

Pecynamuenvie ynusepcanvHule yuebHvle Oeticmaus

CaMOCTOSITEJIbHO ONPENEIIATh LEIH, 3a1aBaTh MAPAMETPbl U KPUTEPUH, IO
KOTOPBIM MOKHO ONPEAENNTD, UTO LEIb JOCTUTHYTA;

OLICHUBAaTh BO3MOXHBIE TOCJIEICTBUS AOCTHXKEHHUS NOCTAaBJICHHOW LEIU B
JEeSTENbHOCTH, COOCTBEHHOM JKU3HU U KM3HU OKPYXKAIOUIUX JIIOJEH, OCHOBBIBASICh
Ha COOOPaKEHUSIX ITUKU U MOPAIIH;

CTaBUTh M (QOpPMyIHpPOBaTH COOCTBEHHBIE 3a/Jaud B 0Opa30BaTEIbHOU
NEATEIIbHOCTU U KU3HEHHBIX CUTYAIUAX;



OIICHUBAaTh PECYpChl, B TOM YHUCJIE BpeMs U APYyrue HeMaTepuaabHbIC
pecypcbl, HEOOXOUMBIE ISl JOCTHXKECHHS TTOCTaBJICHHOM 11eTTH;

BBIOMpATh MYTh JOCTHXKEHUS 1IEJIH, TJIAHUPOBATH PEIICHUE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepuaibHbIE U HEMaTepUadbHbIC 3aTPAThI;

OpraHu30BBIBaTh A(P(HEKTUBHBIM TOUCK PECYpPCOB, HEOOXOAMMBIX IS
JIOCTYDKEHHMS IOCTAaBJIEHHOM IIEJIH;

COTIOCTABJIATh TOJYYCHHBIM pe3yJbTaT JACSATEILHOCTH C IIOCTaBICHHOU
3apaHee IebIO.

llo3nasamenvrvle yHUepcaivhvie yuebHvie 0eticmaus.

MCKaTh U HAXOJUTh OOOOIIEHHBIC CIIOCOOBI pelieHus 3a7ad, B TOM 4YHCIE,
OCYIIECTBIIATh Pa3BEPHYTHIM WH(OOPMAIIMOHHBIM MOUCK U CTaBUTh Ha €r0 OCHOBE
HOBbIE (yueOHbIE ¥ TTO3HABATEIbHBIC) 3a/1aUH;

KPUTUYECKH OIEHMBATh M HWHTEPIPETUPOBATh HHGOPMALUIO C Pa3HBIX
MO3UIIMM, pacro3HaBaTh U (PUKCHUPOBATH NPOTUBOpPEUUs B HHGOPMAIMOHHBIX
HCTOYHHKAX;

WCIIOIB30BaTh  Pa3iUYHbIE  MOJACIBHO-CXEMATHYECKUE CpelIcTBa IS
MPECTaBICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUHN, a TaKXke MPOTHUBOPECUM,
BBISIBIICHHBIX B MH(OPMAIIMOHHBIX HCTOUYHHUKAX;

HaXOJIUTh U MPUBOAUTH KPUTHUECKUE apTyMEHTHI B OTHOIICHUH JTEUCTBUHN U
CY)XJIGHHI Jpyroro, CHOKOWHO ¥ pa3yMHO OTHOCUTBHCS K KPUTHUUYECKUM
3aMEYaHUsSM B OTHOIIEHUHM COOCTBEHHOI'O CYXKJICHHS, pacCMaTpuBaTh HMX Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32  paMKH  ydyeOHOro  TMpeaMera U OCYIIECTBIATh
I[eJICHANPABICHHBIM MMOUCK BO3MOXKHOCTEH JJIsi IIMPOKOTO MEpeHoca CPENCTB U
CIIOCOOOB JECHCTBUS;

BBICTpauBaTh MHAUBUIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS
OTpaHUYEHUSI CO CTOPOHBI IPYTUX YUACTHUKOB M PECYPCHBIC OTPaHUYCHUS;

MEHSITh U YJI€PKUBATh pa3HbIC MO3UIIUH B MTO3HABATEIIHLHOU JIESITEIILHOCTH.

Kommynuxamusnwvie ynusepcanvhule yueonvie 0eticmaus.

OCYIIECTBIIAThH JCJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAMHU, TaK U CO
B3pOCIBIMU (KaK BHYTPU 00pa30BaTelIbHON OpraHU3alluy, TaK U 3a €€ IpeaesiaMu),
noAOUpaTh MApTHEPOB [JIsl JIEIOBOM KOMMYHHUKAIIMU HCXOJS U3 COOOpaKECHUM
PE3YIBTATUBHOCTU B3aUMOJICHCTBUS, 4 HE JIMYHBIX CUMITATHH;

MIPU OCYIIECTBICHUH T'PYINMOBON pabOThl OBITh KaK PYKOBOAMUTENEM, TaK U
YJICHOM KOMAaHJIbl B Pa3HbIX poJigX (TeHepaTop WACH, KPUTUK, HCIIOJHHUTEINb,
BBICTYMHAIOIIHM, KCIIEPT U T.1.);

KOOPAWMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHUSIX pealbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BEepHYTO, JIOTUYHO U TOYHO H3JaraTh CBOK TOYKY 3pEHUs C
WCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) S3bIKOBBIX CPEJ/ICTB;

pacrio3HaBaTh KOH(JIMKTOTEHHBIE CUTYallUH U MPEIOTBpaniaTh KOH(IUKTHI
0 WX aKTUBHOW ¢asbl, BBICTpaWBaTh JCIOBYIO M 00pa30BaTEIbHYIO
KOMMYHHKAIINIO, U30€Tast JMYHOCTHBIX OLICHOUHBIX CYXKIESHUM.

IInanupyemoie npeomemmule pe3yibmamol



B pesynbrate oOyuenust mo Ilporpamme y4eOHOro (3JI€KTMBHOIO) Kypca
«Hay4yHble 0OCHOBbI XUMHHN» 00y4AKOINHCAHAYYNTCS:

packpeiBaTh Ha MNpUMEpPax pojib XUMHH B (OPMHUPOBAHUU COBPEMEHHOU
HAay4YHOW KapTHHBI MUPaA U B IPAKTUYECKOMN JIEATEIBHOCTH YEIOBEKA, B3aUMOCBS3b
MEXKy XUMHUEN U APYTUMHU €CTECTBEHHBIMU HAyKaMH;

WJUTFOCTPUPOBATh HA IPUMEpPAx CTAHOBJICHUE W SBOJIOIHUI0 OPraHUYECKOU
XUMUHU KaK HAyKH Ha Pa3JIUYHbIX HCTOPUYECKHUX ATAIlaX €€ Pa3BUTHS;

yCTaHABIIMBAaTh NPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM ATOMOB
XUMUYECKUX JJIEMEHTOB M NEPUOJMYECKHM H3MEHEHHUEM CBOWCTB XHUMHUYECKHX
AJIEMEHTOB U HUX COCIAMHEHUHA B COOTBETCTBUU C IMOJOKEHUEM XUMUYECKUX
AJIEMEHTOB B IEPUOJUYECKON CUCTEME;

aHAJU3HpPOBAaTh COCTaB, CTPOEHUE U CBOMCTBA BEUIECTB, IPUMEHSA
MOJIOKEHHUSI ~ OCHOBHBIX  XMMHYECKHMX  TEOPHM:  XMMHUYECKOTO  CTPOCHHUS
opraHnyeckux coeauHeHnii A.M. byrtnepoBa, CTpoeHHs aToMa, XUMHUYECKOU
CBA3U, JJIEKTPOJUTUYECKOW JUCCOIMALUM KHCIOT U OCHOBAaHUW; YCTaHABIMBATh
MIPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXIY CBOMCTBAMH BEIIECTBA U €TI0 COCTABOM U
CTPOCHUEM;

MIPUMEHSTh TPaBUJIa CHUCTEMATUYECKOW MEXAYHAPOAHON HOMEHKIIATYPHI
KaK CpeACTBa pa3iuyeHuss U WACHTH(PUKAIMK BELUECTB MO HX COCTaBy H
CTPOEHHIO;

COCTaBIIATb MOJIEKYJSIDHBIE U CTPYKTYpHbIE (OPMYJIbI HEOPraHUYECKUX U
OpraHMYeCcKUX BEUIECTB KaK HOCUTENeH MH(OpMAIMU O CTPOCHUM BEIIECTBA, €ro
CBOMCTBaX M MPUHAJIEKHOCTH K ONPEAEIEHHOMY KJIAaCCy COCIMHEHUM;

OOBSACHATh TPUPOLY U CHOCOOBI OOpa3OBaHMUS XUMHYECKOW CBSI3H:
KOBQJICHTHOU (TIOJIAPHOMN, HETMOJSAPHOW), MOHHON, METAINTUUECKOM, BOJOPOIHON —
C LEJIBIO ONPENEIEHUS XUMUUECKON aKTUBHOCTH BEILIECTB;

XapaKTepru3oBaTh (PU3NYECKUE CBOMCTBA HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB U YCTAaHABIIMBATh 3aBUCUMOCTH (DU3MUYECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKH;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B HW3MEHEHUM XHUMHUYECKUX CBOMCTB
MIPOCTBIX BEILECTB, BOJOPOIHBIX COETMHEHNM, BBICHINX OKCUAOB U THIPOKCH/IOB;

MIPUBOAUTH MPUMEPHl XUMUYECKUX PEAKLNM, PACKPBHIBAIOIINX XapaKTEPHbBIE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB HM3YYEHHBIX
KJIACCOB C LIEJIbIO UX HACHTHU(PUKALUUA U 0OBSICHEHHS 00JaCTH MPUMEHEHNUS;

ONPENENATh MEXaHU3M PEAKUHWHM B 3aBUCHMOCTH OT YCJIOBUH NPOBENCHUS
peaKkIuu U MPOTHO3UPOBATh BO3MOYKHOCTh IMPOTEKAHUS XMMHUUYECKUX PEaKIUi Ha
OCHOBE THIIa XMMUYECKOW CBSI3U U aKTUBHOCTH PEAreHTOB;

YCTaHABIMBATh 3aBHUCHUMOCTb PEAKIMOHHON CHOCOOHOCTH OpPraHWYecKHUX
COEIMHEHUN OT XapakKTepa B3aMMHOIO BJIUSHHUS aTOMOB B MOJIEKYJax C IEJbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINY;

YCTaHABIIMBAaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIMH U CMELIECHUS
XUMHYECKOTO PABHOBECUS OT pa3IMYHBIX (PAKTOPOB C LENbIO OMpeaeseHus
ONTUMAJbHBIX YCIOBUW NMPOTEKAHUSA XUMUYECKUX MPOLIECCOB;

YCTaHABIIMBAaTh T€HETUYECKYIO CBSI3b MEXKAY KJIAaCCaMU HEOPraHUYECKUX U
OpraHUYeCKUX BEIIECTB AJiI 0OOCHOBAaHUS MPUHIUIIHUAIBHON BO3ZMOXHOCTH



MOJIYYeHHS] HEOPTraHUYECKUX U OPraHMYEeCKUX COEAMHEHUH 3a/JJaHHOr0 COCTaBa U
CTPOEHUS;

noa0upaTh peareHThl, YCJIOBUS U ONPEACNATh MPONYKTHl PpPEeaKIuH,
MO3BOJISIIOLIMX ~ pealn30BaTh JIa0OpAaTOpPHbIE M MPOMBIIUICHHBIE CHOCOOBI
MOJIYYeHHS BXKHEHIINX HEOPraHUYECKUX U OPraHMYEeCKUX BEILECTB;

OTNpEJENATh XapaKkTep Cpeabl B pe3yibTaTe T'MAPOJIN3a HEOPraHMYECKUX U
OpraHMYeCKUX BEUIECTB M NPHUBOJAUTH NPHUMEpPHl TUAPOJIHM3a BEIIECTB B
MOBCEAHEBHON JKM3HU YENOBEKa, OMOJIOrMYECKMX OOMEHHBIX IIpoleccax Hu
MPOMBIIIEHHOCTH;

NPUBOJUTH MPUMEPHl  OKUCIUTEILHO-BOCCTAHOBUTENBHBIX pEaKIUil B
pUPO/E, MPOU3BOACTBEHHBIX MPOIIECCAX U KUZHEAEATEILHOCTA OPTraHU3MOB;

O00OCHOBBIBaTh  MPAKTHUUYECKOE  HCIIOJNB30BAHWE  HEOPraHMYeCKUX U
OpraHMYECKUX BEIIECTB U UX PEaKIMil B IPOMBIIIEHHOCTH U OBITY;

BBITIOJIHATh XMUMHUYECKUN SKCHEPUMEHT MO PACHO3HABAHMIO U TOJYUYECHHIO
HEOPraHWYECKUX U OPraHUYECKHX BELIECTB, OTHOCAIIUXCS K Pa3jIM4HbIM KiaccaM
COCIMHEHU, B COOTBETCTBUHU C NpPaBWJIAMHU M MpueMaMH Oe30MacHOM paboThl ¢
XMMHYECKUMU BEUIECTBAMU U JTaOOPATOPHBIM 000PYAOBAHUEM;

MPOBOJUTH pPACUEThl HAa OCHOBE XHUMHYECKUX QOpMyNn M ypaBHEHHUH
peakLuii: HaX0XKICHHE MOJIEKYISIpHOU (OpMYJIIbl OPraHMUYECKOT0 BEUIECTBA 110 €T0
IUIOTHOCTH M MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOSIIMX B €ro COCTaB, WIH IO
MPOAyKTaM CropaHusi; pacyeTbl MaccoBOM 1oau (Macchl) XHMHYECKOIO
COEJIMHEHHUS B CMECH; pacueThl Macchl (00bemMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB
peaKkiuu, €CIM OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); pacyeThbl
MacCoBOM WM OOBEMHOW JOJM BBIXOJA NPOAYKTa PEAKIUH OT TEOPETUYECKH
BO3MOXHOTO; pacueThl TEIIOBOro 3¢@deKra peakiuu; pacueTbl OOBEMHBIX
OTHOIIEHU Ta30B NpH XUMHUYECKUX pEaklUusx; pacueTsl Macchl (oObema,
KOJIMYECTBa BEIECTBA) MPOAYKTa PEaKIMH, €CIU OJHO M3 BEHIECTB JIaHO B BHJIE
pacTBopa ¢ oNnpeeIeHHON MacCOBOM J0JIel pACTBOPEHHOTO BEUIECTRA;

UCIIOJIb30BaTh ~ METOJbl ~ HAY4YHOrO0  MO3HAHUA:  aHalIW3,  CHUHTE3,
MOJICJIMPOBAHUE XUMHYECKUX TPOIECCOB U SIBIEHUH — MpPHU pEUICHUH y4eOHO-
UCCJIEeIOBATENbCKUX 3aJad 10 HM3YYCHHIO CBOMCTB, CIOCOOOB TOJYYEHHS H
pacno3HaBaHus OPraHUYECKUX BEIECTB;

BJIAJeTh NpaBWIaMH Oe30MacHOro oOpalieHus ¢ €IKUMH, TOPIOYHMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH OBITOBOM XUMHH;

OCYHIIECTBJISITh  MOUCK XMMHUYECKOW MHPOpMAMK 1O  Ha3BaHUIM,
uaeHTUPUKATOpPaM, CTPYKTYPHBIM (pOpMyJiaM BEILECTB;

KPUTUYECKU OLIEHMBATh U MHTEPIPETUPOBATh XUMUUYECKYI0 MHGPOPMAIIHIO,
collepKalllylocss B COOOIIEHUAX CpPEICTB MaccoBoW uWH(pOpMaluu, pecypcax
WNuTepHeTa, HAYYHO-TIOMYJIAPHBIX CTAThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LEJSAX BBIABICHHUS OUIMOOYHBIX CYXIEHUW U (OpMHpPOBAHUSA
COOCTBECHHOMH ITO3UIINH;

YCTaHABIMBATh B3aMMOCBI3U MEXIy (aktaMu U Teopued, NPUUYMHON U
CJIEICTBUEM IpU aHAIU3€ MPOOJEMHBIX CUTyalluii U 00OCHOBAaHUU MPUHUMAEMBbIX
pELIeHUI Ha OCHOBE XMMHUYECKUX 3HAHUM;



OPEJCTaBIATh MYTH PEHMICHUS TIO0AIBHBIX MPOOJIeM, CTOSIIUX TMepes
YeIIOBEUeCTBOM, M TIEPCIEKTUBHBIX HAMpaBICHUW Pa3BUTUS XUMHUYECKHX
TEXHOJIOTHI, B TOM YHCII€ TEXHOJIOTHII COBPEMEHHBIX MAaTEpHUajOB C PA3TUYHON
(GYHKIIMOHATBHOCTHIO, BO300OHOBISIEMBIX HMCTOYHUKOB CHIPHS, TEpepabOTKU U
YTUJIN3AIUU IPOMBITINIEHHBIX U OBITOBBIX OTXO/IOB.

OOy4aroImUNCATIONYYHT BO3MOKHOCTH HAYYHTHCS:

dbopMynupoBaTh  IIeNIb  WCCIEIOBAHMsS, BBABUTaTh W MPOBEPATH
AKCIIEPUMEHTAIBHO THUIIOTE3bI O XUMHUYECKUX CBOMCTBaX BEIIECTB Ha OCHOBE HX
cocTaBa W CTPOEHUS, MX CIIOCOOHOCTH BCTyNaTh B XHMHUYECKHE PEAKIUH, O
XapakTepe U MPOAYKTaX Pa3IUnIHBIX XUMUICCKUX PEAKITHI;

CaMOCTOSITENTFHO TNIAHUPOBATh U MPOBOJUTH XMMHUYECKHUE dKCIIEPUMEHTHI C
coOmroieHneM MpaBuil 0€30MacHOM paboThl € BEIHIECTBAMU U JIaOOPATOPHBIM
o0opy1I0BaHUEM;

MHTEPIPETUPOBATH JaHHBIE O COCTABE M CTPOSHUU BEIIECTB, MOTYYCHHBIE C
MIOMOIIIHIO COBPEMEHHBIX (PU3UKO-XUMUIECKUX METOJIOB;

ONKCHIBATh COCTOSHUE DJJIEKTPOHA B aTrOMEe Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXaHHUECKHUX TPEACTABICHUH O CTPOCHUHM aTtoma JUisi OOBSICHEHHUS
pe3yabTaTOB CIIEKTPAIBHOTO aHAJIN3a BEIIECTB;

XapaKTepHU30BaTh POJIb a30TOCOJACPIKAIINX TETEPOIUKINISCKUX COSTMHEHHIA
Y HYKJICMHOBBIX KHCIIOT KaK Ba)KHEUIITUX OMOJIOTHYECKH aKTHBHBIX BEIIECTB;

MIPOTHO3UPOBATH BO3MOYXHOCTh MPOTEKAHUS OKHCITUTEBHO-
BOCCTAHOBUTEIIBHBIX  peaKIWid, JIe)KAIMUX B  OCHOBE  MPHPOJHBIX W
MIPOU3BOICTBCHHBIX MPOIIECCOB.

COIEPXKXAHHUE ITPOI'PAMMBbI
10 KJIACC

I. Yraesonopoasi. (38 yacos)

1.1: BBenenue. (8 yacon)

1. CtpoeHust atoma yriepoja B HOPMaJbHOM U BO30YXKICHHOM COCTOSHUSX.
DNEKTPOHHBIE U AIEKTPOHHO-Tpaduyeckue popmMyiibl aToMa yriaepoa.

2. I'mbpunuzanus opobutaneil Ha nmpuMepe atoMa yriaepoaa. Buasl rubpuanzanuu.
['eomeTpusi MoJeKyll pacCMOTpEeHHBIX BemlecTB. KpaTtHocTe yriepon -
yriaepoAHbix cBsizeil. OcoOble BUABI CBSI3M B OPraHMYECKHX BEIIECTBAX: G —
CBSI3b U T — CBS3b.

3. Homenknatypa OpraHuuecKMX COEJUHEHUN: cUcTeMaTHdeckasi, TpUBUaJIbHas,
paimoHanbHasg. OOIIME NPUHUUIIBI TMOCTPOCHHUS HAa3BaHUW OpPraHUYECKUX
BEIIECTB, YIPaXXKHEHUSI — cOCcTaBlieHne (HopMyJ MO Ha3BaHUSIM U HA00OPOT.

4. Buasl HU30MEpUHu OpraHUYeCKUX COEJIMHEHU: CTPYKTypHas u
MPOCTPAHCTBEHHAS.

5. O6mie 3aKOHOMEPHOCTH MPOTEKAaHUsI pPEeaKUuMid C ydacTHEM OpraHWYEeCKUX
BEIIECTB. Y CIOBUS NMPOTEKAHUs, CIIOCOOBI pa3pylIeHUs CBsI3eH, KilacCuPUKalus
peakuuii o MeXaHU3MaM U TUIY PEaKIIMOHHBIX YACTHII.

6.— 7. Anroput™m pemieHus 3aJad Ha BbIBOA (OPMYJ BELIECTB MO MaCCOBBIM
JOJISIM 3JIEMEHTOB.



8. UtoroBoe noBropeHne teMsl «BBeaeHue»

1.2: IlpeaenbHbie yriaeBoaopoabl. (7 4acoB)

9. Ankanpl. IlapaMeTpbl XMMHYECKOW CBSA3U, MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, TIOHSATHE O KOH(opMmauusax, BuAbl KoHpopMauuid. CBs3b
MIPOCTPAHCTBEHHOI'O CTPOEHHUSI U YCTOMYMBOCTH BEIIECTB.

10. B3auMHOeE BIHMSIHUE aTOMOB B MOJIEKYJIaX aJKaHOB. PErmoceneKTuBHOCTh
PEaKIUH.

11. OcobGeHHOCTH MPOTEKAHUSI XUMHUYECKUX PEAKIUN C yJacTHEM aJKaHOB,
MEXaHU3M pPeakluu CBOOOIHO-PaTUKATIBHOTO 3aMEIICHUSI.

12. Huxnoankanbl. OCOOEHHOCTH CTPOEHUS U CBOMCTB LIUKJIOATKAHOB: pEeaKIINU
3aMeIleHHs] U PUCOETUHEHHUS.

13. — 14. Pemenue 3amad Ha HAXOXKIECHHUS MOJIEKYJSIPHBIX  (HOpMyT
OpraHMYeCKUX BEIECTB M0 MPOJYKTaM CrOpaHUsI.

15.  Hrorosoe noropenue teMol «lIpenenbHbie yriieBogopoab»

1.3: HenpenesbHbIe yrieBoaopoasbl. (13 yacos)

16. Ilpupoma nBOWHOM CBA3M B ajkeHax U ankaaueHax. OOpa3zoBaHue u
IapaMeTpsl IBOMHOM CBs3U. Buasl nzomepum.

17. MexaHusM  peakiuu  3JIEKTPOPUIBHOTO  MPHUCOCIUHEHUs,  IMPaBUIIO
MapkoBHukoBa. D¢ ekt Xapaia (mepokcuaHbii 3G HEKT).

18. Peakiuu 3aMenieHus B aikaHax. MexaHu3M peakiui cBOOOAHO-PAIUKATBHOTO
MPUCOEIMHEHHUS HA TPUMEPE Peakluy MOJIMMepU3alIiu.

19. — 20. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH C YYACTUEM AJTKEHOB.

21.  Peakuumu  nOpUCOEIUHEHUS  TajJOr€éHOB M TaJIOTEHAIKAHOB K
COMpsDKEHHbIMANKaANeHaM, 3aBUCUMOCTb MPOJYKTOB pPeakUuil OT YCIOBUH UX
nporekanus. Peakuuum mnpucoeIMHEHHs HAa TPUMEPE U30JIMPOBAHHBIX U
KyMYJIMPOBAaHHBIX aJIKaIUEHOB.

22. Ankunsl. Ilpupona TpoitHo#l cBa3u. OOpa3oBaHHME M TMapameTpbl TPOUHOU
cBsi3U. Buasl nzomepun.

23. Peakiuu npucoeAMHEHUS U 3aMEILEHNUS B aJTKUHAX.

24. —25. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH C YIACTUEM AJTKHHOB.

26. — 27. Pemenue 3amay Ha HaAXOXACHUS MOJICKYJSPHBIX (HOpMys
yTJ€BOJA0POJIOB MO 001Iel (hopmysie BelecTBa.

28. UtoroBoe noBTOpeHKE TeMBI «HemnpenenbHbIe yTriieBOA0OPOIb»

1.4: ApomaTtudeckue yrieBoaopoasbl. (10 yacon)

29. Tlpupona apoMaTUYECKO CBA3M, €¢ BIMSIHHE HAa PEAKUUOHHYIO CITIOCOOHOCTh
BelecTB. M3oMepus 1 HOMEHKIIATypa apeHOB.

30. MexaHu3M peakuuu 3JeKTpoPUIBLHOrO 3aMelIeHUs Ha puMepe 0eH30J1a U ero
TOMOJIOTOB.

31. OpueHTaHThI IEPBOTO U BTOPOrO pojia B O€H301bHOM KoJiblle. CoriiacoBaHHas
Y HECOIJIACOBaHHAsl OPUEHTALIUS.

32. —33. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, TPOTEKAIOIIUE C yYaCTHEM
roMoJI0roB O€H30171a.

34. OO6umne cnocoObl NPOMBIIIJIEHHBIX U TA0OPATOPHBIX CIIOCOOOB MOTYUECHHUS
YIJIE€BOIOPOJIOB.

35. JIJaboparopnas pabora. KauecTBeHHbIE peakluu Ha YTIIEBOIOPOIBI.



36. —37. I'eneTnueckas CBsA3b YII€BOAOPOAOB.

38. Urorosoe 3ansaTtue no 1 pazneny «YrieBoaopoab»

II. Kucaopoacoaepxamme opraHuyeckue BellecTBa. A30TcoAepsKalne

OpraHuveckue BellecTBa.

2.1: CnupThl. (6 4acoB)

39. Kucnopoaconepxaiue opranndeckue Beniectsa. OyHKIIMOHAIBHBIE TPYIIIBI
(rugpocorpymnna, kKapOoHUIIbHAsA, KapOOKCcHIbHAsA). B3anuMHOe BIMSHHME aTOMOB
B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB, COACPKALUIUX KUCIOPO/I.

40. PacnpeneneHue SJIEKTPOHHON IUIOTHOCTH B MOJIEKYJaxX CHUPTOB pa3HbIX
TOMOJIOTHYECKUX PSOB: MPEJEIbHBIX, HETIPEAEIbHBIX, apoMaTruueckux. O01mas
XapaKTepUCTUKa XHMHUYECKMX CBOWCTB CHUPTOB. Peakiuu 3amenieHus,
MPOTEKAIOUINE B YIIIEBOJIOPOJHOM pajuKale CIIUpTOB.

41. OcoOEHHOCTHM CTPOECHHMSI W CBOMCTB MHOTOATOMHBIX CHUPTOB. DEHOJIBI,
CTpOEHUE, CBOMCTBA, OpUEHTAIUS B OEH30JIbHOM KOJIBIIE.

42. TlpoMbIlUIeHHbIE U JA0OpaTOPHbIE CIIOCOOBI MOJYYEHUS CIUPTOB U (heHoa.
MexaHu3M peakinuu HYKJICO(QUIBHOIO 3aMEUICHUSI Ha MpUMEpE MOJYy4YECHHS
CIIUPTOB U3 rajoreHaIKaHoB.

43. OKHUCIIUTEIBbHO-BOCCTAHOBUTEbHBIE PEAKIINH C YYaCTUEM CIIUPTOB.

44. Utorosoe 3ansaTue no reme «CIupThI»

2.2: KapOonuabHbIe coeqrHeHus. (3 yaca)

45. Tomonorumueckue psanpl kapoonwnoB. Kiaccupukauus. Wzomepus wu
HOMEHKJIaTypa. DJIEKTPOHHOE CTPOEHUE, B3aUMHOE BIMSIHUE B MOJIEKYJIaX.

46. XuMHUYECKME CBOMCTBA aipJErMAOB M KETOHOB. MexaHu3M peakuui
HYKJI€0()HIBHOTO MPUCOECIUHEHUS HA TIPUMEPE aJIbJIETU0B U KETOHOB.

47. OKHUCIHUTETbHO-BOCCTAHOBUTENbHBIE PEAKIUU C YYaCTHEM ajbJEeTU0B U
KETOHOB.

2.3: KapOokcuibHble coeuHeHus. (9 4acoB)

48. CocraB, kiaccuukanus, U30MepUsi U HOMEHKJIaTypa KapOOHOBBIX KHUCIOT.
DJEKTPOHHOE CTPOEHUE, B3aUMHOE BIMSIHUE B MOJIEKYJIax.

49. OcoOble CBOHCTBa HEKOTOPBIX KApOOHOBBIX KHUCJIOT: MYPaBbUHOM,
MaJbMUTHUHOBOM, cTeapruHOBOM. Mbl1a. OTHONIEHUE MBI K )KECTKOU BOJIE.

50. HenpenenbHble, IBYXOCHOBHBIE U apoMaTHUeCKHe KUCIOThl. OCOOCHHOCTH UX
cBoicTB. CriocoObI MOMy4eHHUs IBYXOCHOBHBIX KUCIIOT.

51. B3auMoCBs3b KUCIOPOCOIEPKAIINX OPraHUUYECKUX BEILECTB.

52. B3aumocBsi3b  KHUCIOPOACOJEPXKAIMX  OPraHUYECKUX  BELIECTB U
yTJI€BOJA0POJIOB PA3IMUYHBIX TOMOJOTUYECKHUX PSI/IOB.

53. — 54. PemeHue 3amay Ha HaxOXIEHUE MOJEKYISIPHOH (HOPMYIIbI
OpPraHMYeCcKOro BEIIEeCTBa, COAEPIKAIET0 KUCIOPO/I.

55. JlabopatopHas pabota. KauecTBeHHbIE peakliud Ha KUCIOPOICOAEpKAIIIe
OpraHMYecKUe BEIIeCTBa.

56. MHUroroBoe 3ansarue 1o Temam: «KapOoHusnbHbIE U KapOOKCHIIbHBIE
COEJIMHEHUSD)

2.4: AMuHblI. (3 yaca)

57. Awmunbl. OCHOBHOCTh aMHHOB, OOYCIIOBJIEHHass OCOOBIM CTPOEHUEM

aMUHOTPYTIIIHI.



58.AnunuH. OCHOBHbIE CBOMCTBA aHWJIMHA B CPAaBHEHUHM C aMUHAMHU U aMMHUAKOM.
Opuenranus B 0€H30JbHOM KOJIblle. MeXxaHu3M peakuuu 3uHUHA.

59. Pemenue 3amay Ha HAXOXKJIEHUE MOJICKYJSIPHOH (DOPMYJIbl OPraHHUYECKOTO
BEIECTBA, COJIEPKAIIETO a30T.

I11. BemecTBa ;KUBBIX KJIETOK. (6 4acoB)

60. XKupsl. OcobeHHOCTH CTPOEHUS, COCTaB U Kiaccuukanus >xupoB. CBoiicTBa
MpeeNIbHbIX U HEMPEACIbHBIX )KUPOB.

61. Monocaxapunel. Krnaccudukanus, cocraB, H30Mepusi, TayToMepus,
onrtuyeckas uzomepus. CBoIICTBa MOHOCAXapHI0B HA OCHOBAHUM MX COCTaBa U
CTpOEHHUSI.

62. Onurocaxapunpl, noiaucaxapulpl.CTpoeHrne, HAXO0XIEHUE B IPUPOJIE.
XUMHYECKHE CBOWCTBA: OKUCIIEHUE, KUCITOTHBIA TUAPOJIU3.

63. AMUHOKHUCIOTBI —aM(pOTEpHbIE OpraHUYecKUe coeluHeHusd. B3anmHoe
BIIUSIHUE ABYX (DYHKIIMOHAIBHBIX TPYII APYT HA Ipyra.

64. benku — npupoiHble oaUMeEphl. [ Mapoan3, neHaTypalus, [BETHbIE PEaKIUU
Ha OeJIKH.

65. JlabopatopHas padota. KauecTBeHHbIC peakIluu Ha aMHHBI, KpaxMall U OCJIKH.

IV. BbicokOMO/IEeKYISIPHbIC OPTAHUYECKHE BelleCTBA, BOJIOKHA. (5 4acoB)

66. Ilomumepbl, OCOOEHHOCTH CTPOCHHUSA, (PUBMUECKUX CBOWCTB, CIOCOOBI
MOJIYYEeHHsI TOJTUMEPOB: MOJIUMEPHU3ALINS, TOJTUKOHICHCALIHS.

67. CrepeoperyisipHble MoiuMepbl. TepMoIUIaCTUUHBIE W TEPMOPEAKTUBHBIC
nosiumepsl. [lnmactmacchl.

68. Bonokna, kinaccugukaius, Mpou3BOACTBO BOJOKHA KalpOH U JIaBCaH peakinei
MOJINKOH/ICHCALIUH.

69. Urorosoe 3anstue no paszaenam I u IV

70. O60011aromee MOBTOPEHHUE.

11 KUIIACC

V. Xumu4veckuii 3jement (11 yacoB)
71-72. ®opMbl CyIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHbBIC TMOHATUS U
3aKOHBI XUMUHU.
73-74. Ctpoenue aroma. Ilepumonuueckuili 3akoH. Ilepuonndeckas cucrema
AJIEMEHTOB U CTPYKTYpa dJIEKTPOHHOU 000JIOYKH aTOMOB.
75-76. Xumuueckue GopMysbl U pacueThl MO HUM. 3a7a4d Ha HAXOXKJICHUE
XUMHYECKOU (hOPMYJIbI BEIIECTBA.
77. KonudectBo BemiectBa. Yucio ABoranpo. MonsipHbiii o0beM ra3zon. ['azoBbie
3aKOHBI.
78. AITOPUTMBI PELICHHS] PACUETHBIX 33]1a4.
79.  ANTOpuUTMBI  pemieHUs  AKCIEPUMEHTANbHBIX 3a7ad4 [P  HU3YYCHUHU
HEOPraHUYECKUX U OPraHUYECKUX COECTMHEHUI.
80.1ToroBoe 3aHATHE IO TEMECXUMUYECKUHN FTIEMEHTY.

VI.BemecTBo (9 4acos)
81. DneKTpoOTPUIATENBHOCTh XUMUYECKUX SJIEMEHTOB.



82. Nonnas cBsa3b. Katuonsl u anuonbl. Knaccudukamusi MOHOB IO COCTaBY
(mpocThIE U CIOXKHBIE), IIBETa HOHOB. MloHHBIE KpUCcTaiTnyeckue peteTku. CBolcTBa
BEILIECTB C HOHHOM KPUCTAIUIMYECKOU PELIETKOM.
83-84. Knaccudukanuss KOBaJEHTHOW XUMHUUYECKOW CBSI3M: 1O MEXAHU3MY
oOpa3oBaHusi (OOMEHHBIN U JOHOPHO-aKUENTOPHBIH), MO 3JIEKTPOOTPULIATETEHOCTH
(mossipHasi ¥ HEMOJISIPHAs ), IO CIIOCO0Y MEPEKPhIBAHUS AMEKTPOHHBIX opOuTaneil (o u
T), IO KPaTHOCTH (OJMHapHAas, [BOIHAs, TpoitHas U nmoxyTopHas). [lonspHocTs cBs3U
Y TIOJIAPHOCTBH MOJIEKYJIBI.
85. MexMoJeKyJIIpHas 1 BHYTPUMOJIEKYJISIpHAss BOJOPOJHAS CBs3b. MexaHu3M
oOpa3oBaHHs M 3HAYEHHE BOJOPOJHON CBSI3W [JIsl OpraHu3alui CTPYKTYpP
OMOTOIMMEPOB.
86. Enunas npupoga XuMHYECKUX CBs3el. loHHas CBA3b Kak MpPENeNIbHbIN CiIydan
KOBAQJICHTHOW MOJIIPHOM CBSI3H; IEPEXO/] OJHOTO BUA CBSI3H B IPYTOli; Pa3HbIE BUBI
CBSA3U B OJJTHOM BeIllECTBE. MEKMOJIEKYIISIPHBIE B3aUMOAECHCTBHS.
87. Metainuyeckas CBSI3b.
88. BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. T KpUCTATNIMYECKON
pELIETKH. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHMUS.
89. UroroBoe 3ansiTue no reMe«BeriecTBo.

VII. Knaccnpukanusa xumudeckux peakuui (15 yacos)
90. PacueTsl 00bEMHBIX OTHOLIECHHUH ra30B MPU XUMUUYECKUX PEAKIIUSIX
91-92.2OnekTpoauTdecKas TUCCOUMALN HEOPTaHNYECKUX U OPTraHUYECKUX KHUCIIOT,
meno4den, conei. Peakiimm nonHOTro ooMeHa.
93. PacueTsl, CBA3aHHBIE C KOJIMYECTBEHHBIM COCTABOM PAaCTBOPOB.
94-95. CkopocTh XUMHYECKOW peakiuu. [IOHATHUS <«OGHTaNBIUSL», «IHTPOIUSY,
«aHeprust [ m66ca». O6paTumblie 1 HEOOPATUMBbIE XUMUYECKUE PEAKIIMUA. XUMUYECKOE
PABHOBECHE U YCIIOBUS €I0 CMEILICHMUS.
96. Pewienue 3aay o teme: «CKOpOCTb XUMUUECKOW PEAKIIUI
97. TemnoBble >(PpdekTsl XUMHUYECKHX peakuuii, 3akoH [‘ecca. PacueTsl 110
TEPMOXUMUYECKUM YPaBHEHUSIM
98-99. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMU.  METOI 3JIIEKTPOHHOTO U
AIIEKTPOHHO-UOHHOTO Oananca. Bnusinue cpenpl Ha mpotekanue OBP.
100. Koppo3ust METaJIJIOB U CIIOCOOBI 3aIlIUTHI OT HEE.
101-102. T'uaponu3 opraHMYECKUX W HEOPraHMYECKUX coeIuHEeHH. OO0paTuMblid
TUAPOJIN3, HEOOpaTUMbIA THAPOJIM3 UM OOMEHHbIH ruaponus.Bomopognsiii
MIOKa3aTeNb.
103. DnekTpoamn3 paciiaBoB U paCTBOPOB BEIIECTB.
104. Nrorosoe 3anstue no reme«Knaccuduxaiys XuMAU4ecKuX peakiuin».

VIII. KoMIuieKCHBbIE COeIUHEHHUS U KPUCTAJLIOTUAPaTHI (3 yaca)

105. KoopaunaumonHas teopus A. BepHepa. KommiekcHble COEIMHEHUS.
Knaccudukanus, HoMmeHkIaTypa. XuMu4deckue cBoicTpa. [lomydenue u npumeHeHue
106. KpucraimoruapaTtel. XUMHUYECKHE CBOMCTBA. [loiyueHne u mpuMeHeHue.
107. Pemienue 3a1a4 o teme: «Kpucrammoruapats».

IX.Knaccuduxanus BemecTs U ux cBoiictBa (12 yacoB)
108-111. Xapakrepuctuka wmeTamuioB rnaBHbix mnoarpynn [—III  rpymnm.
XapaKTepUCTUKA METAJUIOB — MEH, XPOMA, XKEJE3a.



112-114. XapakTepucTruka HEMETAJUIOB TIaBHBIX noArpynn [V-VII rpymnm.
115.XvMuueckne CBOMCTBA HEOPraHMYECKUX BELIECTB PA3JUYHBIX KJIACCOB.
B3anMoCBs3b HEOPTAaHUYECKUX BELIECTB.
116. Ilpakmuueckas paboma Ne I XuMuueckue CBOWCTBA OKCHIOB, OCHOBaHUH,
KHUCJIOT U COJIE.
117. I'eneTnyeckas CBsI3b MEXKY KJlacCaMH HEOPraHUYECKUX COEUHEHU .
118. HUtorosoe 3anstue no treme«Knaccudukamms BemecTs U UX CBONCTBAY.
Pewrenne 3anau o reme: «Heopranndeckue BEIECTBaY.
X. Cni1aBbl M1 HHTEPMETAJIUABI (2 Yac)
119.CrnaBbl 1 MHTEpMETAIUTUBIL.
120. Pemenune 3a1a4 Ha BBIYUMCIIEHUE MAaCCOBOM JIOJIM METaJl1a B CILJIaBE, BBIBECHUE
(bopMys1 HHTEPMETAILTUIOB.
XI. MHorooopasune oprann4ecKux BemecTs (8 yacos)
121-122. OcHOBHBIE MOJOKEHUS U HAIPABICHUS PAa3BUTHUS TEOPUH XUMHUYECKOTO
cTpoeHusi oprannyeckux Bemects A.M. bytiepoBa. OcoOEHHOCTH XUMUYECKOTO U
AIEKTPOHHOTO CTPOEHNUS aJTKaHOB, aJIKEHOB, aJJKNHOB, NX CBOKCTBA.
123. ApoMaTHU4ECKHUE YIII€BOIOPOIbI.
124. DneKTpOHHOE CTPOCHHE (YHKIMOHAJIBHBIX TPYII KHUCIOPOI0COAEpKAIINX
OpraHUYECKUX COCTUHEHHUI.
125. XuMH4YECKHE CBOMCTBA KUCIOPOICOAEPKAILINX OPraHUIECKUX COCTUHEHUH.
Crnosxnble 3¢upsbl. Kupsl. Mblia.
126. YrieBoasl.
127. AMuHBL. AMUHOKHUCIOTHI. benku.
128. WroroBoe 3ansTHE 10 TeMe«MHOrooopa3ue opraHM4ecKrux BEIECTBY.
XII. ITo3HaHue U NPUMEHEHN e BeleCTB U XuMu4ecKux peakuuii (10 yacon)
129. [IpaBusna pabotel B 1aboparopun. MeTo/ bl CCIEI0BaHUS OOBEKTOB.
130. KauecTBEHHBIE peaklIMi HA HEOPraHUYECKUE U OPIrAaHUYECKHUE BELIECTBA.
131-132. Ilpakmuueckaa paboma Ne 2 KauecTBEHHbIE peaKIMd OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHU .
133. OO0mu1re Hay4HbIe TPUHIUIBI XUMUYECKOTO POU3BO/ICTBA.
134. PacueTrsl Macchl BelllecTBa WJIM 00bEeMa Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA U3 YYACTBYIOIIUX B PEAKIIUU.
135. Pacuersl macchl (00BbEMa, KOJIMUECTBA BEIIECTBA) MPOJYKTOB PEAKLIUH, €CIU
OJIHO M3 BEILIECTB IaHO B U30BITKE (MMEET MPUMECH ).
136. PacueTtsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOYKTa PEaKLUH, €CIIH OJTHO
13 BEILIECTB JIAHO B BUJIE PACTBOPA C ONIPENEIEHHON MAaCCOBOM J10JIEN PaCTBOPEHHOTO
BEILIECTBA.
137. 3agaun Ha onpeieIeHUE BbIXOAA MPOAYKTa PEAKLINH.
138.3amaum Ha onpeieieHre KOJIMYECTBEHHOIO COCTaBa CMECH.
139-140. 3amuTa npoeKTHBIX paboT.

TEMATHUYECKOE IINTAHUPOBAHUE

| N | TemaTnyeckoe NJIAHUPOBAHHE | Kostnuecrsa | Popma




n/n ‘ 4acoB KOHTPOJIA
I. Yraesomopoasi (38 yacos)
1. Beenenue 8 yacoB TectupoBanue
2. | IlpenenbHble yraeBOAOPOIBI 7 yacoB 3adeT
3. HenpenensHbie yrieBogopoibl 13 yacos [IpoexTHas
pabota
4. ApoMaTHU4ecKue yriieBog0PO bl 10 vacos JlaGoparopHas
pabota

I1. Kuciopoacoaep:xamue oprannieckue BemiecTsa. A30Tcoepxamnue
oprannyeckme Bemecrsa (21 gac)

5. | CriupTthl 6 JacoB IIpoekTHas

pabota

6. KapOoHunbsHbie coeTMHEHUS 3 gyaca TectupoBanue

7. | KapOokcuiabHbie cOeTMHEHMUS 9 yacos JlabopatopHas

pabota

8. AMUHBI 3 4aca TectupoBanue

II1. BemecTBa KUBBIX KJIETOK (6 4acoB)
0. BemiecTBa KHUBBIX KIIETOK 6 4acoB JlaGoparopHas
pabota
IV. BeicokoMo/IeKy/JIsipHbIe OPraHN4YeCcKUe BelecTBa, BOJIOKHA.
(5 yacoB)

10. | BeicokomoJieKyIsIpHBIC OpraHUYeCcKue 5 yacoB [TpoexTHast

BEILIECTBA, BOJIOKHA pabora

V. Xumnueckuii 31ement (11 yacos)

11. | Xumuyeckuii 31€eMEHT 11 gacos TectupoBanue,
MIPOCKTHAsI
pabota

VI.BemectBo (9 yacoB)
12. \ BemectBo \ 9 yacos \ 3ayeT
VII. Xumnueckas peakuus (15 yacos)
13. | Xummueckas peakumus | 15 gacos | 3auer
VIII. KomnjiekCHbIE COeIMHEHUS M KPUCTAJLIOTHAPATHI (3 yaca)

14. | KommiekcHbIe COCIUHCHUS u | 3 yaca Pemienue

KPUCTAJIJIOTUIPATHI 3a1a4

IX. Kinaccudukanus BemecTB U uxX cBoicTBa (12 yacos)

15. | Knaccudukarus BeniecTB 1 ux cBoiictBa | 12 yacos IIpakTrueckas
pabora,

3a4eT
X. Cru1aBbl M MHTEPMeTAJIUABI (2 yaca)

16. | CrimaBbl M1 UHTEPMETAIIIUBI 2 4aca IIpoekTHas

pabota

XI. MHoroo0pa3ue oprann4eckux Bemiects (8 yacoB)

17. \ MHoroo6pa3ue opraHu4ecKux BeliecTB

| 8 wacon

‘ TectupoBanue

XII. ITo3HaHue U NIPUMEeHEeHHe BellecTB M XumMmuueckux peakuuii (10 yacos)




18. | IlosHanue u mnpumeHenue Bemects u | 10 gacos [IpakTrueckas
XUMHYECKUX PEaKIUi paboTa, 3aueT
IIpoekTHas
paboTta
CIIMCOK JIMTEPATYPbI

OcHoBHas uTEpaTYpa:

1. Tabpuensu O. C., JIpicoBa I'. I'. Xumus. 11 k. [Ipoduiibablil ypoBeHb:
Metoaudeckoe noco-oue. — M.: JIpoda.

2. Tao6puensu O. C., OctpoymoB U. I'. Hacronpnas kaura yuutens. Xumus. 10
k1. — M.: [Ipoda, 2015.

3. Ta6puensn O. C., JIsicoBa I'. I'., Beenenckas A. I'. HactonsHas kaura
yunrtens. Xumud. 11 kin.: B 2 4. — M.: Ipoda, 2014.

4. Tao6puensn O. C., OctpoymoB U. I'. Oprannyeckas XuMus B TECTax, 3aj1aydax,
ynpaxuenusx. 10 k. — M.: IIpoda, 2015.

5. Tabpuensn O. C., OctpoymoB WM. I'. OGmas xumusi B Tecrax, 3ajgayax,
ynpaxuenusx. 11 k. — M.: IIpoda, 2003—2005.

6. Xwumus. 10 kin.: KonrponbHble U mpoBepouyHble padoThl kK yueoHuky O. C.
INabpuensna «Xumus. 10»/0. C. I'abpuensy, I1. H. bepeskun, A. A. Ymiakosa
u ap. — M.: lpoda, 2014.

7. Xwumus. 11 k n.: KortponbHble U npoBepoyHbie paboThl k yueOHuky O. C.
["abpuensna, I'. I'. JIsicoBoit «Xumus. 11»/ I'abpuensnO. C., bepe3kunll. H.,
VYmakoa A. A. u np. — M.: [Ipoda, 2014.

8. Bonosuk B.b., Kpyrenkas E.J[. Oprannueckas XuMus: BOIIPOCHI,
ylnpaxxHeHus, 3agaud, TecTbl. l[locobue st crapuiekiaccHukoB.- CII0:
CMMUO Ilpecc, 2012

9. Papeuxuii A.M., KypssinoBa T.H. Jlugaktuueckuidi matepuai 0o XUMHUU. —
M.: [Ipocsemenue, 1997.

10. Hoponskun B.H., bepexnas A.I'. EI'D 2016: temaTnueckue U TUNUYHBIE
TECTBHI.

11. IMrpemnnep I'.N., XoxnoB A.l. MeToauka pacdueTHbIX 3a/1a4 1o XuMuu 8-11
kiaccoB. — M.: [Ipocsemenne, 2001.

12. Kapuosa A.A., Jleekun A.H. Oprannueckas xumus. — ABanos, 2005.

13. HoBommuckuii WM.M., Hoommuckas H.C. Tumbl XUMHUYECKHX 3a7ad U
cnoco0Osl ux pemenus 8-11 knaccesl, M.:OHUKC Mup u o6pazoBanue 2016

14. EropoB A.C. u ap. IlocoOue-peneTuTop s MOCTYyHAIOUUX B BY3bl/
yeTBepToe uzganue — PocroB H//1: uzn-so «®enukcy, 2016.

15. Tabpuensn O. C., Barnuna JI. 1. Xumuueckuil skciepuMeHT B mmkode. 10 k1.
— M.: Ipoda, 2013.

16. Ta6puensn O. C., OctpoymoB U. I'. «XuMudeckuii SKkCiepuMeHT B mmikoie. 11
kiace» - M.: Jlpoda, 2013.

JlomosiHUTEIBLHAS JIUTEPATYypa:
1. Opranudeckass XMMHs B TeCTaX, 3ajavax, ynpaxHeHusx. 10 kmacc: ydeOHOe
nocobue s obmeodpaszoBarenbHbix yupexaenuit / O.C. T'abpuensn, WN.I.




6.

7.

Octpoymos, E.E. OctpoymoBa. — 3-e uzn., crepeorun. — M.: Ilpoda, 2015. —
399.

. T'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. «Xumus ['oToBUMCS K

EI'D», M: JIpoda,2011r.

. EI'D 2016. Xumusa. Tumnossle TtectoBble 3amanus / FO.H. MenseneB. — M.:

NznarenscTBO «IK3amen», 2016. — 111.

. Ormmunuk EI'D. Xumus. Pemenue cinoxubix 3anad. [log pepakimumenn A.A.

Kasepunoii / ®UIHN. — M.: Uurennext-Lentp, 2016. — 200c.

. Enusblii  rocymapcTBeHHbIM 3k3aMeH 2016. Xumusa. VYHuUBeEpcalbHbIE

Martepuayibl s noArotoBku yuamuxcs / OUIIN. — M.: Unrtennext-Lientp,
2016. —272c.
Xomuenko UM.I'. Pemenue 3agau o xumuu. — M.: OOO «3narenbctBo HoBas
Bomanay, 2015. — 256¢.

Xomuenko I'.I1. Xumusi nis mocTynaromux B By3bl: YueO.nmocooue. — M.:
Bricmr.k., 2008. — 367 c., ui.

DJIEKTPOHHBIE 00pPa30BaTe/IbHbIC PeCypChl

1.

e

~ o

9.

1

Al e

«Enunas xomnekuus [ludpoeix OOpazoBarenbHbIX PecypcoBy» (Habop
uuppoBeix pecypcoB k yueOHukam O.C. TabGpuensna) (http://school-
collection.edu.ru/).

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

. http://him.1september.ru/urok/- Matepuansl k ypoky. Bce pabotel, Ha
OCHOBE KOTOPBIX CO3/IaH CalT, ObUIM OMyOJMKOBAHBI B JKypHaJe «XUMUS».
ABTOpamu caiiTa mpojenaHa Oonblnas padboTa MO CHUCTEMATHU3UPOBAHUIO
ra3eTHBIX CTATEeH C y4ETOM IIKOJBHOW y4eOHOW MpOrpaMMbl MO MPEeIMETY
"Xumusga".

www.edios.ru — Di10¢ — HEHTP AUCTAHIIMOHHOTO 00pa30BaHUU
www.km.ru/education - yueOHbIe MaTepualbl U ClIOBapu Ha caite «Kupumn
u Medoaunii»

http://djvu-inf.narod.ru/ - snexTpoHHast 6ubIHOTEKA

Ypokun xumun KUPUIIUIA 1 ME®OUS, 10-11 xnaccel, Buptyanbnas
mkosia Kupunna u Megonus, OOO «Kupumt u Medoauiiy, 2005
«LIKONMBHBIN XUMUYECKHH dKCTIepuMeHT. OpraHndeckass XuMus», 4acTth 1-5,
COOpHUK JEeMOHCTPAIMOHHBIX OMBITOB JIJIsi CpeaHel 0011e00pa3oBaTeIbHON
mkonbel, OO0 «Tenekommanus CI'Y TBy», CoBpemeHHas rymaHUTapHas
akagemus, 2005
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0.ABTOpckuit mpoaykT npe3eHTaruu MicrosoftPoverPoint

BO3MOXXHBIE TEMbI JJI51 ITPOEKTOB.
OOBUHSIOTCS IPUPOIHBIE UICTOYHUKHU YTIEBOA0POIOB.
VYrneBogopoasl B mpupoze. HedTh v npupoaublii ras.
ApoMaTu3aTopbl HA OCHOBE CIIOKHBIX 3(PHUPOB.
ApomaTuyeckue Macia — OeCLICHHBIN J1ap TPUPOIBI.
AcnupuH — Apyr WiH Bpar?



benzanupeH - XUMHKO-3KOJIOTUYECKasl MPoOJieMa COBPEMEHHOCTH.
B mupe nonumepos.

['mroTamat HaTpus — NpUYHMHA NHUIIEBON HAPKOMAaHHH.

9. Xupsl: Bpen u noJib3a.

10.13 %u3H1 NOJIMATUIEHOBOIO NAKETA.

11.13 yero coctout onexnaa. BoiokHa.

12.Mup nmactMmacc.

13. MbUIBHASI UCTOPUSL.

14. Caxap u caxapo3aMEHUTEIHN: 32 U IPOTHUB.

15.Yto Takoe He(Th U KaK OHA MOSBUIIACH Ha 3emJe?

16.Yto Takoe caxap u OTKyAa OH Oepercs.

17.1lenk HATypaJIbHBIA U UCKYCCTBEHHBI.

18.B Mmupe opraHn4ecKuX KUCIOT.

19.A30T B nu1ie, BOJI€ U1 OpraHU3ME YEIOBEKA.

20.AnmromuHnii — Mmetami XX Beka.

21.buorennas kinaccudukanus XUMUYECKUX 3JIEMEHTOB.

22.B mupe KOppO3uu METAIIIOB.

23.B yauBUTEIIBHOM MUPE KPUCTAILIOB.

24. BnusiHME METAJUIOB Ha )KEHCKHI OpraHu3M.

25.Boga — BemiecTBO NpUBBIYHOE U HEOOBIYHOE.

26.BripamBanue KpUCTAIUIOB MIPY PA3JINYHBIX BHEIIHUX YCIIOBHSX.
277.I'panu spkoi Hatypsl. JI.11. Mennenees.

28.Kene30 u okpyxaromas cpeaa.

29.MccnenoBanue ypoBHS KOPPO3UH ITAMATHUKOB FOPOA.

30. Mo B IPOYKTaX MUTAHUS U €rO BIMSHUE HA OPTaHU3M YeJIOBeKa.
31.MenneneeB u Hobenerckas nmpemusi.

32. MUKpO3IEMEHTHI: 3J10 WK 611aro?

© =N

33.Ilepuonuueckas cucrema J[.MI. MengeneeBa kak OCHOBa Hay4YHOIO

MUPOBO33PEHUS.
34.Conma: 3HaKkoMas M HE3HAKOMad.
35.051eMEeHT HOMED OJIMH.

OCHOBHBIE KPUTEPUU ONEHUBAHUSA JEATEJIBHOCTHU

OBYYAIOIMXCS

OneHka y4eOHBIX JOCTHIXKEHUM OOYYaloIMUXCs MPOUZBOIUTCA C YUE€TOM
1eJie mpeaBapUTeIbHOI0, TEKYIErOo, 3TAlTHOIO M UTOTOBOTO MEAArOrM4ecKoro
koHTposisi mo I[lporpamme ydeOHOro (97eKTUBHOrO) Kypca «HaydHble OCHOBBI

XUMHHN.
Ouenka TpedoBanus
324TEHO 5 3HaHUA, TOHUMAHUS, TIYOMHBI YCBOCHHS
(oTmdHO) 00y4JaromumMes BCETO 00bEMa

MIPOrpaMMHOr0 MaTepuaa.
YMeHUs BBIIEIATH IVIaBHBIE MOJIOKEHUS B




M3YYeHHOM Marepuajne, Ha OCHOBaHUU
(dhakToB W TpuUMEpoB 00001IaTh, IeIaTh
BBIBOJIbI, YCTAaHABIMBATH MEXKIPEIMETHBIC
¥ BHYTPHUIIPEJIMETHBIC CBS3H, TBOPYECKU
NpPUMEHSET  TOJy4YeHHBbIE  3HAHUS B
HE3HAKOMOM CUTYaLUU.

OtcyTcTBHE OIIMOOK MU HENOYETOB IMPHU
BOCIIPOM3BEJCHUU U3YUYEHHOTO MaTepHaa,
Opu  YCTHBIX  OTBETaX  YCTpaHEHHUE
OTJEIbHBIX HETOYHOCTEH C MOMOIIbIO
JOTIOHUTENBHBIX ~ BOMPOCOB  YUMTEJIs,
COOJNIIOJIEHUE KYJIbTYphl MNHCBMEHHOW U
YCTHOW peuH, MpaBuil 0HOPMIICHHUS
MMMUCbMEHHBIX PaboT.

4
(xoporro)

3HaHWe BCEro M3yYEHHOrO MPOrpaMMHOTO
Marepuaia.

YMeHul BBIIEIATH TJ1aBHbIE MOJIOKEHUS B
M3Y4YeHHOM Marepuajne, Ha OCHOBaHUU
dbakToB W mpuMepoB 00001IaTh, IeTIaTh
BBIBO/IBI, yCTaHaBIIMBATh
BHYTPUTIPEIMETHBIC  CBSI3U, TPUMEHSTH
MOJIyYeHHbIE 3HAHUS Ha MPAKTHUKE.
He3nauurenpubie (HerpyOble) OmMUOKH U
HEJI0YCTHI npu BOCIIPOU3BEIACHUU
U3YyYEeHHOT0  Marepuaia,  CoOII0JeHue
OCHOBHBIX TMPaBWJI KYJIbTYPhl MACEMEHHOM
U YCTHOM peud, mpaBuil 0hOpMIICHHUS
MMCbMEHHBIX PadoT.

3
(YIOBIETBOPHUTEIIHHO)

3HaHMe U YCBOCHHE MaTepuajia Ha YpOBHE
MUHHUMAaJIbHBIX TpeOOBaHUN MPOTPAMMBI,
3aTpyJHEHUE  TMPH  CaAMOCTOSITEILHOM
BOCITPOU3BE/ICHUH, HEO0O0XOUMOCTh
HE3HAYUTEILHON MOMOIIM TPENoaaBaTels.
Ymenue paboraTh Ha yYpOBHE
BOCIIPOM3BECHUSA,  3aTPyJAHCHUS  MpHU
OTBETax Ha BUJIOM3MEHEHHBIE BOIIPOCHI.
Hanuuue rpy0Ooi omuOKH, HECKOJIBKUX
HErpyObIX npu BOCITPOU3BEACHUH
M3YUYEHHOT'0 MaTepHayia, HEe3HAYHUTEIbHOE
HECcO0JII0/IEHHEe OCHOBHBIX MPaBUJI
KyJbTYpbl THCBMEHHONW WM YCTHOW peuu,
paBuil OPOPMIICHUS TTUCHbMEHHBIX Pa0oT.

HE 3a4TCHO

2
(HEeYOBIIETBOPUTEIIHHO)

3HaHME U YCBOCHHE MaTepuasa Ha ypOBHE
HUXKE MUHUMAJIbHBIX TpeOoBaHMI
MPOrpaMMbl, OTJEJIbHBIE MPECTaBICHUS




00 U3y4yeHHOM MaTepuare.

OTtcyTcTBHE yMEHHME paboTaTh Ha ypOBHE
BOCIIPOM3BEJCHUS,  3aTPyJHCHUS  IPHU
OTBETaX Ha CTaHJIAPTHBIC BOIIPOCHI.
Hanwume HECKONBKUX TpyOBIX OIINOOK,
OOJBIIOTO0  YHMCIIa  HErpyoOBIX  IPH
BOCIIPOM3BECHUN M3YUYCHHOT'O MaTepHaa,
3HAYUTEIbHOEC HECOOJIOACHHE OCHOBHBIX
MpaBWI KYJIBTYPhl MHUCHbMEHHOW M yCTHOU
peun, nmpaBuia ohOPMIICHHS THCHMEHHBIX
paboT.

1 CraBuTCH 3a OJIHOE HE3HAHUE HU3Yy4YCHHOT' O
Marcepuaja, OTCYTCTBUC OJICMCHTAPHBIX
YMCHI/Iﬁ 1 HAaBBIKOB.

MartepuajibHO-TeXHHYECKOe o0ecrnedeHune
00pa3oBaTeJIbHONAEATEIBLHOCTH

Hns peanuzanuu [Iporpammel «Hay4dHble 0CHOBBI XMMHM» HEOOXOJIUMO
co3aaTh cucrteMy ydebHoro obopynoBanusi. CoBpeMeHHbIE TpeOOBaHUS K CUCTEME
yueOHOro 000pyI0BaHus MpEACTaBICHBI B IpUKkaze MuHUCTEpCTBAa 00pa3oBaHus U
Hayku Poccuiickoit denepanuu Ne 336 ot 30.03.2016 roma «O06 yTBepKIeHUU
nepeuHs CcpeAcTB OOy4YeHUS W BOCHUTAHUS, HEOOXOIMMBIX MJis peanu3aluu
o0Opa3oBaTeIbHBIX IPOrpaMM HayalbHOTO OOIIEro, OCHOBHOTO OOIIEr0 U CPEAHETO
oOmiero 00pa3oBaHUs, COOTBETCTBYIOUIUX COBPEMEHHBIM YCIOBUSM OOYy4YEHUS,
HEOOXOJUMOI0 TIPH OCHAIIEHWH OO0Ie00pa30BaTeIbHBIX OPraHU3aluil B IEIAX
peanu3anuu MEpONPUATUNA MO COACUCTBUIO CO3[aHUI0 B CyOBEKTaX POCCUUCKOM
denepanuu  (Mcxons W3 MPOTHO3UPYEMOWM MOTPEOHOCTH) HOBBIX MECT B
o0mreoOpa3oBaTebHbIX OpPraHu3alusaX, KpUTEpUeB ero (QopmMupoBaHusS U
TpeboBaHMil K (YHKIMOHAJLHOMY OCHAIIECHUIO, & TAK)K€ HOpPMAaTHBa CTOMMOCTH
OCHAILIEHUS OJTHOTO MecTa O0y4arollerocsi yKa3aHHbIMH CPeICTBAMH OOy4YEeHUS U
Bocriutanus», llogpasnen 15. Kadbuner Xummuu.

Kabuner xumuu — KaOMHET MOBBIIMIEHHOW OIMACHOCTH, KOTOPBIM JOKEH
OBITh OCHAILEH BCEMHU CpEICTBAMHM TeXHUKH Oe3zonmacHocTH. [Ipu mpoBeneHuu
y4eOHBIX M BHEYYEOHBIX 3aHATHUH 00sA3aTeNbHO JOJDKHBI  COOJIOAATHCA
MpaBUWJIATEXHUKU O€30MacHOCTU g KaOuHeToB (1aboparopuil) XuMUU B
cootBeTcTBHE C npukazoM Ne 127 ot 10.07.1987 «O BBeileHUH B ACHCTBHUE MTPaBUII
TEXHUKHU 06e30macHOCTU LIS KaOHWHETOB (;1abopaTtopuii) XUMUH
obmreoOpazoBarenbHbIXIkon Munuctepctsa [lpocsemenuss CCCPy.
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