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IMosicHuTeIbHASA 3aNIMCKA

JlaHHBII 57IeKTUBHBINA Kypc IIpeHa3HayeH i yqyanmxcs 11-x kimaccoB v paccyuTaH Ha 68
yacoB (2 yaca B HEJIEIIO).

OCHOBHOH aKILIEHT MpU pa3pabOTKe MporpaMMbl Kypca JelaeTcs Ha pelieHuH 3a1ad 1o
omokam: «OOmas xumus», «Heopranumueckas xumus», «Opranudeckas xumus». Ocoboe
BHUMAHHUE YIENSETCA METOANKE PEIICHUS 3a]a4d M0 KOHTPOJIbHO-U3MEPHUTEIBHBIM MaTepHaiam
EI'D.

Ilesin 3JIeKTHBHOIO Kypca:

- pa3BUTHE IO3HABATENHHOW JEATEIBHOCTH OOYyYaloUIMXCs 4epe3 aKkTHUBHBIE (BOpMBI U
METO/bl OOyUYEHUS;

- Pa3BUTHE TBOPUYECKOTO MOTEHIIMATIA O0YYAFOIIMXCSI, CTOCOOHOCTH KPUTHIECKU MBICIIUTD;

- 3aKpeIJICHNEe U CUCTEMATU3AIMS 3HAHUH 00yJaroIIUXCs 10 XUMHUH;

- o0y4eHue o0yJaronMXxcsi OCHOBHBIM MOX0JaM K PEIICHHIO PACUETHBIX 3324 10 XUMHH,
HECTaHJIapPTHOMY PEIICHUIO MPAKTUYECKUX 3a]1ay.

3agaum 3J1eKTUBHOIO Kypca:

- IOJTOTOBUTD BBIITYCKHUKOB K €JMHOMY TOCYIapCTBEHHOMY SK3aMEHY 0 XUMUU;

- Pa3BUTh YMEHUS CAMOCTOSITENIbHO pab0TaTh C JIUTEPATYPOl, CUCTEMAaTUYECKN 3aHUMAThCS
perieHreM 3aaad, paboTaTh C TeCTaMH Pa3IUYHBIX TUIIOB;

- BBIIBUTH OCHOBHBIE 3aTPYAHEHUS U OIIMOKY MPpH BhIModHeHuH 3a1anuii EI'D no xumuu;

- HAy4uTh O0yYaIONMXCsl MpUeMaM PeIIeHUs 3a/1a4 Pa3IMdHbIX TUIIOB;

- 3aKpeNuTh TEOPETUUYECKHE 3HAHUS HIKOJHHUKOB MO HanbOOJee CIOXHBIM TeMaM Kypca
o011eii, HeOpraHMYECKoN U OpraHuueCKON XUMUU;

- CHOCOOCTBOBAaTh MHTETpallid 3HAHUM YyYalIMXCs 1O TMpeaAMeTaM eCTECTBEHHO-
MaTeMaTUYeCKOro IUKJIa IPU PEIICHUH pacyeTHBIX 3a/1a4 10 XUMUU;

- IPOJIOJKUTH (POPMHUPOBAHUE YMEHUS aHATH3UPOBATH CUTYAIUIO U I€]1aTh POTHO3HI.

TemaTHyeckoe MIAHUPOBAHHE M0 IJTEKTHBHOMY KypCy
«IHoaroroka xk EI'D mo xumun»

Ne HanmeHnoBanue pasnenos U Tem KonunyecTBo 4yacos
1 CTpyKTypa KOHTPOIBHO-HU3MEPHTEIBHBIX MaTepuanoB EI'D mo xumum. 1
' Oco0GeHHOCTH CaMOCTOSTETFHON TOJrOTOBKHM IIKOJBHUKOB K EI'D
2. Teopetnueckre 0CHOBBI XUMHH. OOIIast XUMHUS 17
3. Heopranudeckas xumust 20
4, Opranuveckas XuMus 20
5. O060011IeH1Ee 1 TOBTOPEHHE MaTepHrasa 3a IIKOJbHBINA KypC XUMHH 10

Hroro 68




Conep:xxaHue NnporpaMmmbl

Tema 1. CTpyKTypa KOHTPOJIbHO-H3MepPUTEJbHbIX MaTepuaiaoB EI'D mo xumum.
Oco0eHHOCTH CAMOCTOSITEIbHOM MOAT0TOBKM IIKOJLHUKOB K EI'D (1 uac)

Crnemundukanus EI'D no xumum 2019 1. [Tnan 3x3amenarmonHoi padotel EI'D mo xumuun
2019 r. (ITpunoxenne k cnenudukayn). KogudukaTtop 3JIEeMEHTOB COASPKaHUS TI0 XUMUH JITSI
coctaienuss KMo EI'D 2013 r. KoHtposnbHO-U3MepuTenpHble MaTepuainbl 1o xumuu 2019-
2020 r. (aHaIM3 TUMMHYHBIX OMIMOOK).

Xapaktepuctuka coaepxkanuss yactd A EI'D nmo xumum 2019 r. Xapakrtepuctuka
coaepkanus dyactu B EI'D nmo xumun 2019 r. Xapakrepuctuka coaepsxxanust yactu C EI'D no
xumuu 2019 1.

Tema 2. Teopernueckune ocHOBbI XuMHuU. O0mas xumus (17 yacon)

2.1. Xumuueckuti snemenm

CoBpeMeHHBIC TPECTaBICHUS O CTpoeHHH aToma. CTpOEHHE DJIEKTPOHHBIX 000JIOYEK
aTOMOB  DJIEMCHTOB  MEPBBIX  YEThIPEX  MEPHUOMOB: S-, P- 1 d-3JIeMEHTBI.  DJICKTPOHHAs
KoHpurypanus atoma. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMOB.

Ileppoanyeckuil 3aKOH M IEPUOJHMYECKAss CHCTEMa XUMHUYECKHX dnemeHToB J[.M.
MenpneneeBa. Panuycbl aTOMOB, MX NEpUOJAMYECKHUE H3MEHEHUS B CHCTEME XUMHUYECKHX
3JIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUSI XMMUYECKUX CBOMCTB 3JIEMEHTOB U UX COECIMHEHUM 110
nepuojaam u rpymnmnam. [TonsiTue o paanoakTUBHOCTH.

2.2. Xumuveckas c6s3b U CMpOeHUe BeujeCmad

KoBanenTHass xumudeckass CBSI3b, €€ Pa3HOBUAHOCTH (TOJIIpHAsS M HEMOJsIpHas),
MEXaHU3Mbl 00pa30BaHMs. XapaKTEPUCTUKH KOBAJICGHTHOW CBS3U (ANMHA U SHEPTUS CBSI3M).
Honnas cBsa3b. Metaimmdeckast cBsi3b. BogopoaHas cBs3b.

DIEeKTPOOTPULIATEILHOCTh. CTENEeHh OKUCIICHUSI U BAJICHTHOCTh XMUMHUUYECKHX JJIEMEHTOB.
BemectBa MOEKyISIPHOTO W HEMOJIEKYJSPHOTO CTPOCHHS. 3aBUCUMOCTH CBOMCTB BEIIECTB OT
0COOEHHOCTEH X KPUCTAJUIMYECKOHN PEIICTKH.

2.3. Xumuueckue peaxyuu

2.3.1. Xumuueckas KHHETHKA

Knaccudpukanus xumMudeckux peakuuid. TermoBodt 3(hGeKT XUMHYECKOW peaKIlvH.
Tepmoxumuueckue ypaBHeHUsI. CKOPOCTh PEaKIIUH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PJAKTOPOB.

O6paTumble 1 HEOOpATUMBbIE XUMHUECKUE PEaKINu. XUMUYecKoe paBHOBecue. CMelleHne
XUMHUYECKOTO PABHOBECHUS TIOJT ICHCTBHEM Pa3IMUHBIX (PaKTOPOB.

2.3.2. Teopust 3IEKTPOTUTHYECKOMN AUCCOITUALINN

DNEeKTpoNUTUYECKasl IUCCOLUANUsl SJIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHbIE U
cinalble AMEeKTPoNUThL. Peakiiuu HoHHOTO 0OMeHa.

XapakTepHble XUMHUYECKHE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX.
XapaKkTepHble XMMHYECKHUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THAPOKCHAOB. XapaKTepHbIE
XUMUYECKHE CBOMCTBA KHUCIOT. XapaKTepPUCTHKA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHUX
COEJIMHEHHH C TTO3UIIMU TEOPUH dJIeKTpouTHIecKor auccouuanuu (TO/).

XapakTepHble XUMUUECKUE CBOWCTBA COJIECH: CPeIHUX, KUCIbIX, OCHOBHBIX; KOMIIEKCHBIX
(Ha mpuMepe COEeIMHEHUH alrOMUHHUSA M LUMHKA). ['maponus coneil. Cpena BOAHBIX PacTBOPOB:
KHUCJas, HelTpanbHas, meaodHas. Bogopoansiii mokazarens (pH). Maaukartopsr. OnpenencHue
XapakTepa Cpe/bl BOJHBIX PACTBOPOB BEIIECTB.

2.3.3. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

Peakuuu oKHCIUTENBHO-BOCCTAHOBUTENBbHEIE, X Kiaccudukanus Kopposus meranioB u
CIOCOOBI 3aIIUTBI OT HEE. DIIEKTPOJIU3 PACILUIABOB M PACTBOPOB (COJICH, MICIOYEH, KUCIIOT).
Peaxiuu, monreepIkaaronue B3aMMOCBS3b PA3IMYHBIX KIACCOB HEOPTaHHMYECKUX COCAMHEHUH.

2.4. Pewenue mpenupogounvix 3aoau no meme: «Teopemuueckue ocHovl Xumuu.
Oowan xumusny» » (no mamepuanam KHMoe EI'3 2015, 2016, 2017, 2018, 2019 22)

Boruncienue mMacchl paCTBOPEHHOI'O BEILIECTBA, COJIEPHKAIIETOCS B ONMpPEACIICHHOW Macce
pactBOopa C U3BECTHOM MaccoBOM joiiedd. PacdeTsl: 0OBEMHBIX OTHOILIEHUH Ta30B IMpHU
XUMUYECKHX peaknusax. Pacuersl: TeroBoro 3¢ddexra peakmuu. PacueTsl: mMaccoBoi 1omu



(Maccel) XMMHYECKOTO COEAMHEHHS B cMmecu. Hammcanue ypaBHEHHM OKHCIUTEIBHO -
BOCCTAHOBHUTEJBHBIX PEAKIIMi, pacCTaHOBKA KO3(DPHUIIMEHTOB METOIOM 3JICKTPOHHOTO OaiaHca.

Tema 3. Heoprannueckasi xumus (20 yacos)

3.1. Xapaxmepucmuxa memainno eiasHbix NOOZPYNN U UX COeOUHEHUL

OOmiast xapakTepucThKa MeTaoB TiaBHbIX mnoarpynm [-III rpynm B cBs3um ¢ mux
MIOJIOKEHUEM B MEPUOAUYECKON cucTeMe XuMmHuueckux odinemeHtoB .M. MenneneeBa wu
0COOCHHOCTH CTPOEHHUS UX aTOMOB.

XapakTepHble XUMHUUYECKUE CBOWMCTBA MPOCTBIX BELIECTB M COCAMHEHUN METAJIOB -
LIEJIOYHBIX, IIETOYHO3EMEIbHBIX, ATFOMUHUS.

3.2. Xapakmepucmuxa HemMemaiios 21a8HbIX NOOZPYNA U UX COeOUHEHUT

OOmas xapakTepucTHKa HeMeTa/ioB riaBHbeIXx noarpymnn [V-VII rpynn B cBsizu ¢ ux
MOJIO)KEHUEM B MEpUOJAUYECKON cucteMe Xxumuueckux osinemeHToB J[M. MenneneeBa u
0COOEHHOCTSIMHU CTPOCHHUS UX aTOMOB.

XapakTepHble XMUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB U COCAMHEHU HEMETAJJIOB -
BOJIOPO/Ia, FaJIOT€HOB, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUSI.

3.3. Xapakmepucmuxa nepexoonvix 31eMeHmo8 U Ux coeOUHe Hull

XapaKTepucTuKa IEepeXOJHbIX JJIEMEHTOB — MEAM, LUHKA, XpoMa, XKeje3a MO0 uX
NOJIOKEHUIO B MEPUOJAUYECKON cucteme xumuyeckux »sieMeHTtoB J[M. MenneneeBa u
0COOEHHOCTSIM CTPOCHHUS UX aTOMOB.

XapakTepHble XHMMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB M COEAUHEHHA NEPEXOJHBIX
METaJUIOB — MEJIU, IIUHKA, XpOMa, JKeJle3a.

3.4. Pewienue mpenuposounvix 3aoau no meme: «Heopeanuueckan xumusny (no
mamepuanam KHMoe EI'? 2015, 2016, 2017, 2018, 2019 22)

Pacyetsl: maccel (0ObeMa, KONMHMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €Cd OJHO U3
BEILIECTB JJaHO B BUJIE PACTBOPA C ONPEIEIECHHON MacCOBOM J10Jiel pacTBOPEHHOI'O BEIIECTBA.

PacueTpl: MaccoBoi MM 00BEMHON JOJM BBIXOJA MPOJYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTro. PacueTsl: MaccoBoW J1onu (Macchl) XMMHUYECKOTO COEIUHEHUS B CMECH.
Onpenenennie pH cpeasl pacTBOpoM cosei.

'eneTnueckass CBsA3b MEXIYy OCHOBHBIMHM KJIACCAMH HEOPraHUYECKUX COEIUHEHUH.
KauecTBeHHbIE peakiuu Ha HEOPraHMYECKUE BEUIECTBA U HOHBI.

Tema 4. Oprannyeckasi xumus (20 yacoB)

4.1. Yeneeooopoowi

Teopust CTpoeHUsS OpPTaHWYECKHUX CcoenuHeHui. M3omepuss — CTPYKTypHas W
IpPOCTpaHCTBEHHAs. ['OMOJIOTH ¥ TOMOJIOTUYECKUN PS.

Tunsl cBsi3ell B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. [ mOpuan3anus aToMHBIX opOuTaIei
yriepoaa. Pagukan. ®ynknuonansHas rpynna. Knaccuduxamus u HoMeHKIaTypa OpraHuYeCKuX
COCAVIHEHUIA.

XapakTepHble XUMUYECKHUE CBOMCTBA YTIJI€BOAOPOIOB: AJIKAHOB, IUKIOAIKAHOB, AJIKEHOB,
JIUEHOB, alKUHOB. [IpUpogHBIE HMCTOYHUKH YTIEBOAOPOAOB, HUX NepepaboTka. MexaHHU3MbI
peakuii mpucoeIuHEHUs1 B opraHnueckoil xumuu. IIpaBuno B.B. MapkoBHHKOBa, IpaBuio
3anuesa A.M.

XapakTepHble XHUMUYECKHE CBOWCTBA apOMaTUYECKHX YIJIEBOJOPOJOB: O€H30/la U
ToJIyos1a. MexaHU3MbI peakiuii 3JeKTPOPUITHLHOTO 3aMEIICHUSI B OPTaHUYECKUX PEaKIIUsIX.

BricokoMonekynsipable coenuHeHUs. Peaknuu nonumepus3anuud M MOJUKOHIEHCALUU.
ITonmumepsl. [TmacTMaccsl, BOJIOKHA, KAYUYKH.

4.2. Kucnopoocooepoicawue opeanuieckue coeouHenus

XapakTepHble XWMHYECKHE CBOWCTBA TMPEACTbHBIX OJHOATOMHBIX M MHOTOATOMHBIX
crupToB, (peHosa. XapakTepHble XUMUYECKHUE CBOMCTBA aJbJCTU/IOB, MPEICITHHBIX KapOOHOBBIX
KHCJIOT, CJIOXKHBIX J(QHUpOB. BHoiormvecku BakHBIE BEIIECTBA: YIJIEBOJBI (MOHOCaXapwHIbI,
JUcaxapuibl, mosucaxapubl). Peakuuu, moATBEp>KAarolIMe B3aUMOCBSI3b YIJIEBOJOPOJOB U
KHCJIOPOJICOJEPIKAILUX OPTAaHUYECKUX COSTMHEHUH.



Opranudeckue COEIMHEHUS, COJAEpIKallue HECKOJbKO (YHKIMOHAIbHBIX. OcoOeHHOCTH
XUMHYECKUX CBOMCTB.

4.3.  Asomcooepoicawue  opeanuyeckue coeOuHenus U  OUONOSUYECKU  BAJCHbIE
opeanuveckue eeujecmea

XapakTepHble XUMHUYECKHE CBOWCTBA a30TCOACPKAIIMX OPraHUYECKUX COCIUHEHMM:
aMUHOB M aMHUHOKHCIIOT. buonoruuecku BajkHbIE BEIIECTBA: KUPbBI, OENKH, HYKICHHOBBIC
KUCJIOTHL. ['opMOHBL. @epMeHTh. MeTamtopraHuueckue COeINHEHNU .

4.4. Pewenue npaxmuueckux 3adau no meme: «Opzanuueckaa xumua» (no
mamepuanam KHMoe EI'? 2015, 2016, 2017, 2018, 2019 22)

Haxoxnenne MonexkymsipHoi  Qopmynbl  BemiecTBa. [ 'eHeTHyecKkass CBSI3b  MEXKIY
HEOPTraHMYEeCKUMU M OpPTraHMYECKUMH BellecTBaMH. |'eHeTHueckas CBS3b MEXAY OCHOBHBIMH
KJlaccaMd HEOpPraHM4YecKMX BenlecTB. KauecTBEeHHble peaklMM Ha HEKOTOphIe KJacChl
OpraHMYECKHX COEAMHEHUH (aJKEeHBl, aJKaHbl, CHUPTHI, albJIEruabl, KApOOHOBbIE KHCIIOTHI,
yTI1eBOIbl, Oenkn). UnenTudukanus opraHmuecKux COeIMHEHUH.

Tema 5. O0001eHNe M IOBTOPEeHNE MaTepHaJia 3a Kypc KOJbHbIA xumun (10 yacoB)

OcHOBHbIE MOHATUS U 3aKOHBI XUMHH. [lepmoanueckuit 3axkon [[.M.MenneneeBa u ero
¢busnyeckuii cmbica. Teopus cTpoeHus: oprannueckux Bemects A.M. ByTieposa u ocobeHHOCTH
OpraHnYecKuX coeuHEeHUNU. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIIMN B HEOPTaHUYECKON U
OpPraHMYeCKOW XMMHUU. ['eHeTmdeckas CBA3b MEKIYy HEOPraHWYECKUMH U OPraHWYECKHUMHU
COCAMHEHUAMU. DKCIEPUMEHTAIBHBIE OCHOBBI OPTaHUYECKOW N HEOPTraHUYECKON XUMUH.

Pa6ota ¢ KOHTpOJIBHO-U3MEpUTENbHBIMU MaTepuanamMu EI'D no xumumu.

Hmoeosviil konmponws 6 popme EI'D.

TpedoBaHus K YPOBHIO IOATOTOBKH BBIITYCKHUKOB 110 pe3yJIbTaTaM OCBOCHHA
nporpamMmsl 3J1eKTUBHOT0 Kypca «Iloaroroska k EI'D nmo xumum»
3uamv/Illonumamay:

Basicueiiuue xumuueckue noHamu

- BBISIBJISITH XapaKTEPHbIE NMPU3HAKU MOHATUH: BEIIECTBO, XUMUYECKUI JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEJIbHBIE ATOMHBIE U MOJICKYJISIPHBIE MACChl, MOH, HU30TOIBI, XUMUYECKAs
CBSI3b, DJIEKTPOOTPULATEIBHOCTD, BAaJIEHTHOCTb, CTEIIEHb OKHMCICHMS, MOJIb, MOJSIpHas Mmacca,
MOJISIDHBI  00beM, BeLIeCTBa MOJEKYJISIPHOTO M HEMOJEKYISIpPHOTO CTPOEHUs, pPacTBOPHI,
ANEKTPOJIUTHI U HEDJEKTPOJIUTHI, SJIEKTPOIUTHYECKAs JUCCOLMALUSA, THIPOJIN3, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKUCIIEHUE M BOCCTAHOBIIEHUE, DIIEKTPOJIN3, CKOPOCTh XMMHYECKOW peakuuy,
XMMHUYECKOE paBHOBECHUE, TEIUIOBON 3((eKT peakiuu, yriaepoJHblii CKeneT, (QyHKIHOHAIbHAs
IpyIa, U30MEPHUs U TOMOJIOTHS, CTPYKTypHasi U IPOCTPAHCTBEHHAS H30MEPHUsl, OCHOBHBIE THIIBI
peaKkuil B HEOPraHUYECKOM ¥ OPraHUYECKOU XUMUH;

- BBIABJIATH B3aUMOCBSI3U NOHSATUMN, MCIIOJIb30BaTh BaXKHEUIINE XUMUYECKUE MTOHATHUS IS
00BSICHEHUS OT/EIbHBIX (PAKTOB U SBJICHUI;

- IPUHAAJIEKHOCTh BEILECTB K PA3JIMUHBIM KJIACCaM HEOPIaHUYECKUX COEAMHEHUN;

- TOMOJIOTH, U30MEPBI;

- XUMHAYECKHE PEAKIIUU B OPTaHUYECKON XUMUH.

OcHo6Hble 3aKOHbL U Meopul Xumuu:

- IIPUMEHATh OCHOBHBIE MOJIOKEHHUSI XUMUYECKUX TEOPUH (CTPOEHUS aToMa, XUMUYECKON
CBA3M, OIEKTPOJIMTUYECKON AMCCOLMALMM, KHUCIOT U OCHOBAaHUM, CTPOEHUS OPraHUYECKUX
COEIMHEHU I, XUMUYECKOW KHHETUKH ) JISl aHAJIM3a CTPOCHUS U CBOMCTB BEIIIECTB;

- IOHUMATh I'PAHUILBI IPUMEHUMOCTH YKa3aHHBIX XUMHUYECKUX TEOPU;

- noHuMaTh cMmbeica [lepuoauueckoro 3akona (.M. MenneneeBa n HCIIONB30BATh €ro AJIA
KauyeCTBEHHOI0 aHaju3a U OOOCHOBAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOECHHSI aTOMOB,
CBOMCTB XMMHUUYECKHUX DIEMEHTOB M UX COCIMHECHUM.

Basicueiuue eeuyecmea u mamepuaiot




- KJaccu(UIMpPOBaTh HEOPTAHUYECKUE M OPTaHWYECKHE BEIIECTBA MO BCEM H3BECTHBIM
KJ1acCU()MKALMOHHBIM IPU3HAKAM;

- OOBSACHATH OOYCIIOBIEHHOCTh IPAKTUYECKOTO MPUMEHEHHUs BEIIECTB WX COCTaBOM,
CTPOCHUEM U CBOMCTBaMHU;

XapaKTepU30BaTh MPAKTUYECKOE 3HAUCHHNE TAHHOTO BEIIECTBA;

- 00BICHATH 00IIME CTTOCOOBI ¥ MPUHIIMITBI TOJTYYeHUsI HanboJiee BaXKHBIX BEIIECTB.

Ymems:

Ha3zvieamv  uzyuenHnvle eeugecmea NnO MPUBUATbHOU UAU  MeHCOYHAPOOHOU
HOMeHKaamype.

Onpedenamov/Knaccupuuyuposamas:

- BAJICHTHOCTb, CTETICHb OKUCJICHUS XUMUYECKHX DJIEMEHTOB, 3aps/Ibl HOHOB;

- BUJI XUMHUYECKHUX CBSI3H B COSAMHEHUSIX U TUT KPUCTAJUTMYECKOMN PEIIeTKH

- MPOCTPAHCTBEHHOE CTPOEHUE MOJICKY!T;

- XapakTep Cpeibl BOJHBIX PACTBOPOB BEILIECTB;

- OKHCIIUTEb U BOCCTAHOBUTEIID;

- MPUHAJUISKHOCTh BEIIECTB K PA3JIMUHBIM KJIacCaM HEOPraHUYECKUX U OPraHUYECKUX
COCJIMHCHMH;

- TOMOJIOTY U U30MEPBI;

- XUMHUYECKHE PEAKIUU B HEOPraHWYECKOM U OPraHUYECKONW XMMUU (M0 BCEM HU3BECTHBIM
KJ1IacCU(UKAIMOHHBIM TIPU3HAKAM).

Xapaxkmepu3zoeambo:

- S, p u d-ameMenTHI 10 MX HoJoxkeHuo B [Tepuoanueckoii cucteme J.1. Menneneesa;

- 00111Me XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB — METAVIOB U HEMETAJIJIOB;

- oOmme XUMUYECKHEe CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTraHUYECKUX COCAUHEHUH,
CBOMCTBA OT/ICJILHBIX IIPEJICTABUTENIEN 3TUX KJIACCOB;

- CTPOCHHUE ¥ XUMHYECKUE CBOMCTBA U3YYCHHBIX OPraHUIECKUX COCTUHEHUI.

Oovacnuame:

- 3aBHUCHMOCTh CBOWCTB XWMHUYECKHX DJJIEMEHTOB W HX COCIUHEHHUU OT I10JIOKCHHS
anemeHnTa B [lepuoauueckoii cucreme J.11. Menaeneena;

- IPUPOAY XUMHUECKOH CBSI3U (MOHHOM, KOBAICHTHOW, METAJNIMUECKOU, BOJOPOTHOMN);

- 3aBUCHMOCTb CBOMCTB HEOPraHWYECKUX M OPTraHUYECKHX BEIIECTB OT MX COCTaBa U
CTPOCHHS;

- CYIIHOCTh M3yYCHHBIX BUJOB XUMHUYCCKUX PEAKIUN (IIEKTPOIUTHYECKON TUCCOIHAIIHH,
MOHHOTO 00OMEHa, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX ) U COCTABIISATh UX YPABHEHUS,

- BJIMSHUE PA3JIMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEakUUu U Ha CMEIICHHE
XUMHUYECKOT'O0 PAaBHOBECHS.

Pewamps 3a0auu:

- BBIYMCJIEHUE MAaCChl PACTBOPEHHOI'O BEILIECTBA, COAEPIKALLErocs B ONpPEACIEHHON Macce
pacTBopa ¢ U3BECTHON MAaCCOBOMU J10JIEH;

- pacueThl: 00bEMHBIX OTHOIIIEHUH Ta30B MMPU XUMUYECKUX PEAKIUAX;

- pacyeTsl: Macchl BEIIECTBA WM O00BbEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECCTBA,
Macce Wi 00beMy OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIICCTB;

- pacyeThl: TEIUIOBOTO AP PEeKTa PEaKIINu;

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIUU, €CIU OJHO U3
BEIIIECTB JJAHO B U30BITKE (MMEET MPUMECH);

- pacyeTbl: Macchl (0ObeMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO U3
BEIIIECTB JJAHO B BUJIC PACTBOPA C OMPEICTICHHON MacCOBOM JI0JIel PaCTBOPEHHOT'O BEIIECTBA;

- HaXOKJCHNE MOJICKYIISIPHON ()OPMYIIBI BEIIECTBA;

- pacyeThl: MacCOBOW WM OOBEMHOW JIOJTM BBIXOJA MPOJIYKTa PEaKIMU OT TEOPETUUYECKU
BO3MO>KHOTO;

- pacyeThl: MaCCOBOM JTOJTH (MacChl) XUMUYECKOTO COSTMHEHUS B CMECH,



- COCTaBJICHHE IIETIOYEK T€HETUYECKON CBSI3U XMMHUYECKUX COCIMHEHHH (HEOpraHuyecKas
XUMUS U OPTAaHUYECKASI XUMUS).

Jlutepatypa

Hopmamusnas 6asa anekmugnoco kypca

1) O6s3aTenbHBIII MUHUMYM COJICpKaHUsI CPEAHETO (MTOJIHOTO) O0IIeTo 00pa30BaHus MO0 XUMHUHU
(ITpuka3z Muno6pazosanust Poccun Ne 56 ot 30.06.1999 r.).

2) ®enepanbHblii KOMIIOHEHT IOCYJapCTBEHHBIX CTAaHAAPTOB OCHOBHOTO OOIIETO U CPEIHEro
(momHOTO) OOmEero obpazoBanus mo xumuu ([Ipumkas MunoOpasoBanus Poccum Ne 1089 or
05.03.2004 1.).

4) Cnenuduranus sK3aMEHAIMOHHON pabOTHI MO0 XUMHUHU €UHOTO TOCYJapCTBEHHOTO DK3aMeHa
2019 rog.

5) Koaudukarop »dJIEMEHTOB COJICpX)aHUS TIO XUMHU IS COCTABJICHHUS KOHTPOJIBHBIX
HW3MEPUTENIbHBIX MaTEPHUAIIOB €IMHOI O FOCYAapCTBEHHOIO 3k3ameHna 2019 rox.

Jlumepamypa ons yuumens (Memoouyeckas no no02omoske wKoabHuxo8 k EI'D no xumuu)

1. IIporpamma kypca xumuu st 8-11 kimaccoB o6mieoOpa3oBaTeIbHBIX YUPEXKIECHUN (aBTOP
I'a6puensu O.C.) u npuMepHasi IporpamMma CpeJHEro MOJIHOTro 001Iero oopa3oBaHus 0 XUMHUHU.
ba3zoBeiit ypoBenb (COOpHHK HOPMATHBHBIX JOKYMEHTOB. XUMHs /coctaBuTenb D./[.JlHenpoBa,
Xomuenko I'.I1., Xomuenko N.I'. COOpHUK 3a/1a4 110 XUMHH JJIs TOCTYTAIONUX B By3bl. — M.:
HoBas BosHa



KaﬂeﬂnapHO-TeMaaneCKoe INJIAHUPOBAHUE

Ne | [lara Tema ypoxka

1. | 01.09 CTpyKTypa KOHTPOJIbHO-U3MEPUTENIbHBIX MaTepHanoB. TUMOBbIE OIIMOKH MpU
BhIOJTHEHUM 3agaHuii EI'D mo xumuu. OCOOCHHOCTH MOJTOTOBKHU K DK3aMEHY.

2. | 05.09 XHUMHYECKHH dIIEMEHT U XUMAYECKasI CBS3b.

3. 1 08.09 XUMHWYECKHH dJIEMEHT B XUMHAYeCKasl CBS3b.

4. 1 12.09 Pemenne 3a1a4 mo teMe: « XUMHUYECKUH DIIEMEHT U XUMUYECKAs CBA3bY.

5. | 15.09 Pemenune 3amad no teme: « XMMHYECKUU DIIEMEHT U XUMHYECKasl CBI3hY.

6. | 19.09 XUuMHYecKasa KHHETHKA.

7. | 22.09 XUMHYECKas KUHETHUKA.

8. | 26.09 Pemenne 3ana4d o teMe: « XuMudeckass KHUHETHKA.

9. | 29.09 Pemenue 3ana4 o reme: « XumMudeckasi KHHETUKA) .

10.| 03.10 Teopusi 371€KTPOIUTHUECKON AUCCOLMALIUH.

11.] 06.10 Teopust 37EKTPOIUTUYECKON TUCCOIHAITIH.

12.1 10.10 Pemenue 3amau o teme: « Teopust AMEKTPOIUTHYECKON TUCCOIHAITAN).

13.] 13.10 Pemenue 3ama4 no teme: «Teopus 37EKTPOIUTUUECKON TUCCOLUAITAN.

14.1 17.10 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.

15.1 20.10 OKHCIIMTEbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.

16.| 24.10 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

17.| 27.10 Pemenue 3amau no teme: « OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC PEAKITAN.

18.| 07.11 Pemenue 3anau no reme: «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI.

19.] 10.11 XapaKkTepUCTHKA METAJJIOB INIABHBIX NOATPYIII U UX COCTUHEHUN.

20.] 14.11 XapaKkTepUCTHKA METAJJIOB INIABHBIX MOATPYIII U UX COCAVMHECHUI.

21.1 17.11 Pemenue 3amau mo teme: «lllenodnsie U MEI0YHO3EMEIBHBIC JIEMEHTBI U MX
COEIUHEHHS, ATIOMUHNUNA U €T0 COETUHEHUS.

22.1 21.11 Pemrenne 3amau o teme: «lllenodnsie U MEI09YHO3EMETbHBIC JIEMEHTHI X
COEIUHEHHS, ATIOMUHNUNA U €T0 COEJUHEHU.

23.| 24.11 XapaKTepucTHKa HEMETAJIOB TJIABHBIX IMOJTPYIIT U UX COSAMHEHUH (TajJoreHbl,
MOJTPYIINa KUCIOPO/1a, BOJIOPOI).

24.| 28.11 XapaKkTepuCcTUKa HEMETAJIOB TJIABHBIX TOATPYIIN U UX COSIUHCHUH (TaJIOTeHBI,
MTOJTPYIINa KUCIIOPO/1a, BOJIOPOI).

25.|1 01.12 Permtenue 3aga4 mo teMe: «l aoreHn.

26.| 05.12 Permenue 3amay mo teMe: «l amoreHsn».

27.]1 08.12 Pemenue 3anau no reme: «Iloarpynna Kuciopoaa, BOJOPOI.

28.| 12.12 Pewenne 3anau no teme: «Iloarpynmna kuciaopoa, BOAOPOI».

29.] 15.12 Pemenue 3anau no teme: «lloarpynma azoTay.

30.] 19.12 Pemenne 3anau no teme: «Iloarpynma azotay.

31.| 22.12 XapakTepucTUKa HEMETAIJIOB TJIABHBIX MOJATPYIII U UX COCAUHEHUH (MOArpymnmna
a30Ta, MOJIrPYyIIa YIiIepoa).

32.| 26.12 XapakTepHuCcTHKa HEMETAJJIOB IJIaBHBIX MOATIPYII U UX COEIMHEHUH (moarpynna

a30Ta, MOJTPyINa yriepoaa).




33.1 29.12 Pemenue 3amau no teme: «lloarpynmna yriepoaa.

34.| 09.01 Pemenue 3anau o teme: «Iloarpynna yriepoaay.

35.|12.01 XapakTepuCcTUKa METAJIJIOB MOOOYHBIX MOATPYII U UX COEAUHEHUH.

36.| 16.01 XapakTepHuCcTUKa METAJIJIOB MOOOYHBIX MOATPYIIT U UX COETUHEHHI.

37.119.01 Pemenune 3amau o reme: «XapakTepuCTHKA METAJIOB MTOOOYHBIX MOATPYII U UX
COEJIMHEHUI.

38.| 23.01 Pemenue 3amau no teme: «XapakTepucTUKa METAJUIOB MOOOYHBIX MOATPYIII H UX
COCIUHEHUN.

39.] 26.01 Teopus cTpoeHMs OpraHndecKkux coeauHenui. Mzomepust.

40.] 30.01 Teopus cTpoeHUsI OpraHuyeCcKuX coeuHeHnii. 3omepus.

41.) 02.02 VYTIIeBOIOPOIbI — AJTKAHBI, AIKCHBI, ITUKJIOATKAHbI, aIKHHBI, AJIKATUCHBI.

42.| 06.02 VYT11€BO10POIBI.

43.] 09.02 Pemenue 3anau no reme: «IIpenenbHbie yriIeBOIOPOIBD.

44,1 13.02 Pemenue 3amau o teme: «IIpenenbHbIe yTrieBOI0POABD).

45.] 16.02 Pemenue 3anau o reme: «HenpeenbHble yriieBoA0OPOIb.

46.| 20.02 Pemenue 3anay no teme: «HenpeaenbHbe yTIIEBOI0POIBD).

47.| 27.02 ApOMaTHYECKHE YTIIEBOIOPOIBI.

48.| 01.03 ApoMaTH4eCKHE yIII€eBOJOPOBIL.

49.] 05.03 Kuciopoacoaepikamiye opraHM4ecKrue COeTMHCHHS (CpaBHUTEIbHAS XapaKTEPUCTHKA
CIIUPTOB, AJIBJICTHJIOB U KAPOOHOBBIX KUCIIOT).

50.] 12.03 Kuciopocoaepikaniye opraHM4ecKrue COeTMHCHHS (CpaBHUTEIbHAS XapaKTePUCTHKA
CIIUPTOB, ANIBJICTHJIOB U KAPOOHOBBIX KUCIIOT).

51.] 15.03 Pemenue 3amauy.

52.| 19.03 Pemenue 3anau.

53.| 22.03 Peliennie reHeTHUECKUX LETTOYEK

54.]| 02.04 Pemenue reHeTHUECKUX IIENOYEK

55.| 05.04 A3oTcoaepKalye OpraHndecKie COSTMHEHNS U OMOJIOTMYECKU Ba)KHBIC BEIIECTBA.

56.| 09.04 A3oTcoaepkalme OpraHnuecKre COSTMHEHUS U OMOJIOTMYECKU BaKHBIC BEIICCTRA.

57.|1 12.04 Pemenne 3amauy.

58.| 16.04 Pemenue 3anay.

59.] 19.04 O06o001IeHre MaTepurana 1mo TeMe MKOJIBHOTO Kypca « O0IIast XUuMush - pelieHue
CJIO’KHBIX 33124, pa300p THIUYHBIX OIMIHOOK.

60.| 23.04 O06o001IeHre MaTeprana 1Mo TeMe MKOJIBHOTO Kypca « OO0IIast XUuMus - pelieHue
CJIOKHBIX 33724, pa300p THNUYHBIX OMHUOOK.

61.| 26.04 O06o01IeHre MaTepuraa 1mo TeMe MKOJIBLHOTO Kypca « OpraHndeckas XuMusD -
pelIeHUE CIOXKHBIX 33/1a4, pa300p TUIMHYHBIX OLMTHOOK.

62.| 30.04 Perienue 3aa4 v ynpaxHeHUR

63.| 03.05 Pemienue 3anau v ynpaxHeHU

64.| 07.05 Pemenue 3ama4 u ynpaxHeHUH

65.] 10.05 Htoroselil KOHTpoIb B popme EI'D.

66.| 14.05 Wtorosslif KoHTpob B hopme EI'D.

67.| 17.05 Pemenue 3a1a4 1 ynpaxHeHUM

68.| 21.05 Perienue 3anay v ynpaxHeHU
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