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IlosicHuTeIbHAS 3aMHCKA

[IpemnaraeMblii 3EKTUBHBIN KypCc paccuuTaH Ha ydamuxcs 11 ximaccoB, MpoGMIBHOTO YPOBHS, TaK KaK MO3BOJISIET JOIOJHUTE, 000OIIHUTE U
pacCIIMPUTh 3HAHUS YYAIIUXCS 1O PEIICHUIO 3a]la4 IMOBBIIMICHHOW clokHOCcTH. CojaepikaHuWe MPOrpaMMBl BKITIOYAeT B ce0sl MpoUIbHBIA YPOBCHb
00s13aTeTLHOTO MUHUMYMa COACPIKAHMSI XUMUIECKOTO 00pa30BaHUsI.

[IporpamMma »JIEKTHBHOTO Kypca COCTaBJIGHA B COOTBETCTBUU C (enepaibHbIM KOMIIOHEHTOM TOCYIAapCTBEHHOTO CTaHAapTa OOIIero
ob6pazoBanus o xumuu (ot 05.03.2004 Ne1089).

Ilens Kypca: paciupeHue 3HaHu, POpMUPOBAaHUE YMEHUM M HABBIKOB Y yYaIIUXCS MO PEHICHUIO0 PACYETHBIX 33/1a4 U YIPAKHEHHUH M0 XUMUH,
pa3BUTHE TTO3HABATEIILHON aKTUBHOCTH U CAMOCTOSITEIHbHOCTH.

3aoauu Kypca:

® 3aKpENUTh YMEHUS U HaBBIKM KOMIUJIEKCHOTO OCMBICIICHUS 3HAHUW U UX IPUMEHEHHIO TIPU PEIICHUU 33]1a4 U YIPKHEHHI;
HCCTIe0BaTh M aHATM3UPOBATH AITOPUTMBI PEIICHUS TUTIOBHIX 3aa4, HaXOIUTh CITOCOOBI pelIeHrss KOMOMHUPOBAHHBIX 33/1a4;
(hopMupPOBaTH MENIOCTHOE MPECTABICHNE O MPUMEHEHHH MaTeMaTHIECKOTO amnmapara mpy perieHn XUMAYECKUX 3a/1a4;
pPa3BUBAThH y yUaAIIUXCS YMEHHUS CPaBHUBATh, aHAJM3UPOBATH U JIETIATh BHIBOJIBI,
Croco6cTBOBATH (POPMUPOBAHUIO HABBIKOB COTPYIHMUYECTBA B MPOIIECCE COBMECTHOM pabOThI

® CO03/aTh y4allMMCS YCIIOBUA B MOATOTOBKE K caaue EI'D.

Teopernueckoii 0a30i CIIY)KUT KypC XMMHH OCHOBHOM IIKOJIBI. Pactmpsist u yriyOmsisi 3HaHUS, MOJyYeHHBbIE Ha MPOGUILHOM YPOBHE yJaIruecs
COBEPIICHCTBYIOT YMEHHSI U HaBBIKHM IO PEIICHHIO PACYETHBIX 3aJad M YNPaKHEHUN (TUMOBBIX U MOBBIIIEHHOTO YPOBHS CJIOKHOCTH B TOM YHCIIE.
KOMOMHUpPOBaHHBIX). B KkauecTBe OCHOBHOW (hopMbl OpraHu3alui y4eOHBIX 3aHATUN TMpEAsaraeTcs MpPOBEIEHUN CEMUHApOB, Ha KOTOPBIX J1AaeTCs
KpaTKoe 00bSICHEHHE TEOPETHUECKOr0 MaTepraa, a TakKe pelIeHne 3aad U yIpakKHeHU! 10 JaHHOH TeMe.

JInsi MOBBILIEHUS] MHTEpEca K TEOPETUYECKHM BOIPOCAM M 3aKPEIUICHUS HW3YyYEHHOTO MaTepuaa, MPeAyCMOTPEHbI YPOKU-NPAKTHUKYMbI IO
COCTaBJICHUIO CXEM IPEBPALICHUH, OTPAKAIOIINX F'€HETUUECKYIO CBS3b MEXYy KJIaCCaMU HEOPraHWYECKUX M OPraHUYECKHX BEUIECTB U COCTABIICHU O
pacueTHBIX 3aja4, C YKa3aHUEM CIIOCOOOB UX pEIICHUSI.

[Ipu pazpaboTke nmporpamMmbl JIEKTUBHOTO MpeIMeTa aklEeHT JAealicsd Ha Te€ BOIPOCHl, KOTOpPbIe B 0a30BOM Kypce XMMHUU OCHOBHOM M CpeHei
LIKOJIbl PacCMaTPUBAIOTCA HEJOCTATOYHO IOJHO WJIM HE PacCMaTPHUBAIOTCS COBCEM, HO BXOJAT B MPOTPaMMBbl BCTYIUTEIbHBIX 9K3aMEHOB B BY3bI.
3amaun U ynpakHEHUs MoJ00paHbl, TaK YTO 3aHATHUS MO UX PEIICHUIO MPOXOIAT MapaUieIbHO ¢ U3y4yaeMbIM MaTepHaIoM Ha ypokax. bonpHIMHCTBO
3a1a4 u ynpaxHeHui B3ato u3 KMMos no EI'D npenpiaymux geT, 4To mo3BojseT NOArOTOBUTH ydaluuxcs K caaye EI'D.



Kypc paccunrtan Ha 35 yacoB B roja. KoHeuHbIM pe3ynbTaTOM U3y4eHUs JAaHHOTO Kypca SBISETCS CaMOCTOSITEIbHOE COCTABIICHHE 00yYarOIUMUCs
AJITOPUTMOB PEIICHUs 3a/1a4 [0 KaKAOMY M3 TUIIOB M IIPEJCTAaBICHHUE OTYETa TI0 UTOraM pabOThI B BHJIE MAIKU C AJITOPUTMAMU U IIPUMEPAMHU P CILICHUS

3aga4 IMOBBIIICHHON CI0KHOCTH.

Conep:kanue Kypca

Tema 1. Xumuueckuii 3nemenm (3 uaca)
Crpoenune u coctaB aroma. CocTaBleHHE JJICKTPOHHBIX M JIEKTPOHHO-rpaduueckux (GopMyn aTOMOB XUMHUYESCKHX DJIEMEHTOB. BaJleHTHOCTH M

CTCIICHb OKHCIICHHUA XUMHYCCKHUX 3JICMCHTOB.
HepI/IOHI/I‘-ICCKl/If/'I 3aKOH. CpaBHI/ITCHBHaH XapaKTCpUCTUKAa XUMHUUYCCKUX OJJICMCHTOB II0 HX IIOJOXCHUIO B HOpHI[KOBOI\/'I CUCTEMEC XHUMHUYCCKHUX

OJICMCHTOB U CTPOCHUTIO aTOMaA.

Tema 2. Bewecmeo (9 uacos)
[TocTostnHass ABoranpo. Berancienne CTpyKTYpPHBIX €IMHUII B OMPEIeIEHHOM KOJMYEeCTBE, Macce Wik 00bEMe BemiecTBa. CrocoObl BBIpaKEHUS

KOHLIEHTPAlLlMK PacTBOPOB (MaccoBas, MosipHasi) Kpucrammoruaparsl.

Tema 3. Xumuueckue peaxyuu (12 uacos)
I'eneTnveckas CBA3b MEXAY KjacCaMH HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB. TepMOXMMHUYECKHE YpaBHEHMs peakmuii. TeroBoit addekt

peakuu. CKOpOCTh XUMHYECKOW peaKiuu. XUMUIecKoe paBHOBecue. KoHCTaHTa paBHOBECHS.
Peakuuu B pactBopax anektponautoB. ['unponus coneit, pH pacTBopos.

Tema 4. lloznanue u npumenenue eeuwgecme (10 uacos)
Brruncnenue maccel niau 00bEMa MPOIYKTa PEAKIIUH 110 U3BECTHOM Macce MM 00BEMY UCXOSIIETO BEIIECTBA, COACPKAIIETO TPUMECH.
Brruncnenue maccobl (00b€Ma) KOMIIOHEHTOB CMECH BEIIECTB MOJHOCTHIO MIIM YaCTUYHO B3aHMMO/ICHCTBYIOIINE C PEAreHTOM.
DJIEKTPOJIU3 PACIIaBOB U pacTBOPOB coJieid. CTEpeoMeTpUUECKUE CXEMbI PEaKIIMi U PacYEThI MO0 HUM.



TpeOGoBaHusl K YPOBHIO NOATOTOBKH BHIIIYCKHUKOB
B pe3ynbpTaTe n3y4eHus 3JIEKTUBHOTO MPEAMETAa YIEHUK JOJIKEH

3HATHL/MIOHNMATH

. Baowcneiimue xumuueckue nonamus:BeMeCTBO, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJla, Macca aTOMOB U MOJIEKYJI, MOJIb, MOJISIpHasl Macca,
MOJISIDHBI 00BEM, DJICKTPOJUTHYECKAsT IUCCOLMANNS, THAPOIN3, DJIEKTPOJIHN3, TEIUIOBOM 3(PQeKT peakuuu, SHTAIBIHUSA, TEIioTa oOpa3oBaHWS,
XUMHUYECKOE PaBHOBECHE, KOHCTAHTAa PaBHOBECHUS, YIIIEPOJHBIN CKeNeT, (YHKIIMOHAIbHAS TPYIIa, TOMOJOTHS, CTPYKTYpHasi U MPOCTPAHCTBEHHAsI
U30MepHs;

. OcHo6Hble 3aKOHbl XUMUN:3AKOH COXPAHEHHUSI MAcChl BEIIECTB, MEPUOAMYECKHUI 3aKOH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOTAJIpo, 3aKOH
I'ecca, 3akoH JCHCTBYIOIIMX MacC B KHHETHKE M TepMoauHaMuke, Knaccugukauuro u HoMeHKIamypy:HEOPTaHUYECKUX M OPraHHMYECKHX
COCAUHCHU;

YmMmerh

. Has3zvigams: N3y4eHHBIC BEIIECTBA 10 «TPUBHAIBHOW» U MEXTyHAPOHONH HOMEHKIIATYPE;

[ ]

. Onpeodenamp. BAJCHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKHUX OJJIEMEHTOB, XapakTep Cpellbl B BOJHBIX pPAaCTBOpPAX, OKUCIUTENIb U

BOCCTAaHOBUTCIIb, HAIIPABJIICHUC CMCIICHUA PABHOBCCHUA IIOA BJIMAHHUCM PA3JIUMYHBIX (1)aKTOpOB, H30MCPbI U I'OMOJIOTH, IMPHHAAJICKHOCTb BCHICCTB K
Pa3JIMIHBIM KJIaCCaM OPraHUYCCKUX COGﬂHHeHHﬁ;

. Ilpoeooumppacyersl 1o XuMu4eckuM GopMysaM U YpaBHEHUSIM PEaKInii;



. OcyuiecmenamupCcaMOCTOATEIbHBIM MOMCK XMMHUYECKOW MH(OPMAIMK C UCIOJIb30BaHUEM Pa3IMYHBIX HUCTOYHHKOB (CHPABOYHBIX, HAYYHBIX U
HAyYHO-TIONMYJISIPHBIX W3JIaHH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTA).

KaJ’leHI{apHO-TeMaTI/I'{eCKOQ IJIAHUPOBAHUE 11 kaacc

Ne Hara HanmenoBanue temel Bcero | [Ipumeuanue
JacoB

Tema 1. XumMnueckuii 3j1eMeHT 3

1 Crpoenue atoma. M3oTomnel. CocTaBieHne 2JIEKTPOHHBIX U AJIEKTPOHHO-TpaduIecKuX 1
(hopMyIT aTOMOB XHMHYECKUX JICMEHTOB

2 BaneHTHOCTE M CTENIEHh OKHUCIIEHNS 1

3 [Tepuoanueckuit 3akoH. CpaBHUTEIbHAS XapaKTEPUCTUKA XUMHYECKHX AIEMEHTOB 10 uX | 1
TTOJIOXKEHUIO B TIEPHOINUECKON CUCTEME M CTPOCHHUIO aToMa
Tema 2. BemectBo 9

4 3amauu Ha pacu€Thl Macc, 00bEMa BEIIECTB U YMCJIa YACTHI] B 3TUX BEIIECTBAX 1

5 Pacuérsl, cBsA3aHHBIC C TPUTOTOBJICHUEM PacTBOPOB. [IpaBuiio cMemeHus pacTBOPOB. 1

6 Pacuérsl, cBA3aHHBIC C TPUTOTOBJICHUEM PACTBOPOB. 1

7-8 Ornpenenenrue Ka4eCTBEHHOIO COCTaBa BEILIECTB 2

9 Kpucrannoruapatel. Pacyets! o ypaBHEHUSIM peakinil «Ha MPUMECH) 1

10-11 Pacyer o ypaBHEHMSIM peakllM, €CIIU OJIHO U3 UCXOTHBIX BEIIECTB JaHO B U30BITKE 2




12 Pemurenue 3a1a4 Ha HaXOXK/IEHUE MACCOBOM J0JIM PaCTBOPEHHOTO BEUIECTBA, MACCHI 1
pacTBoOpa, Macchl paCTBOPEHHOTO BEIIECTBA.
Tema 3. XuMnueckue peakunu 12

13-14 Llenouku npeBpallleHUi, OTPAKAKOINE TEHETHYECKYIO CBSI3b MEXKy KJIacCaMH 2
HEOPraHMYeCKNX U OPraHUYECKUX BELIECTB.

15 PacuéTpl M0 TEPMOXMMHUYECKUM YpaBHEHHUSIM peakuuid. TerioBoii ap ekt xumuueckoit | 1
peaKiuu.

16-17 Brrancienne cKOpocTH XMMHYECKON peakiuii. PacuéTsl, CBI3aHHBIE C UCTIONB30BaHUEM | 2
TOHSTHSI «TEMIICPATYPHBIA KOADDUITUESHT XUMUICCKOU PEAKITUI

18 XUMHYECKOE PAaBHOBECHE 1

19 VYupakHeHue B COCTaBICHUM YPaBHEHUN peaklMid, UAYIIUX B PACTBOPAX JIEKTPOIUTOB. | 1

20 YPpOoK-TIpaKTUKYM: COCTaBJIEHUE U PEIICHUE CXEM MPEBPAIICHUI HEOPTraHUUYECKIX 1
BEIIIECTB B PACTBOPAX JIEKTPOJIUTOB.

21 VYpox — npakTukyMm: omnpeneiaeHue pH pacTBopoB, cocTaBlieHne YpaBHEHUHN peakIuii 1
TUAPOIIN3A COJIEH.

22 Brruncnenue maccel 1 00beMa MPOAYKTA IO U3BECTHOM Macce MCXOTHOTO BEIIECTBA 1
COJICpPIKAIIETO TPUMECH.

23 Brruncienne 00beMHBIX OTHOIICHHH Ta30B M0 YPABHEHUSM XUMHUYECKUX PEAKITHil. 1

24 Pacuer konmnyecTBa BemecTBa Mo TEPMOXUMUIECKOMY YPABHEHUIO. 1
Tema 4. [lo3HaHUe M NTPUMeEHEHHUE BElIeCTB 11

25 Brruucnenue maccel 1 00bEMa MPOIYKTOB PEAKITUH TI0 U3BECTHOM Macce Wi 00bEMY 1
BEIIECTB, COJCPKAIIUX MPUMECH.

26-27 3amaun Ha BEIYUCIICHHE MacChl (00bEMa) KOMITOHEHTOB CMECH BEIIIECTB, 2
B3aMMOJICHCTBYIONINX C PEareHTOM MJIM YaCTUYHO B3aUMOJICHCTBYIOIIUX.

28
Pacu€thl o Teme «IIEKTpOIU3» 1

29-30 Pemrenne 3a1a4 ¢ MCMOJIB30BAaHUEM CTEXHOMETPUUECKUX CXEM. 2

31-32 Pemenne KoOMOMHMPOBAHHBIX 3a/1a4. 2

33-34 O0600111eHNE U cUCcTEMAaTH3aIMs 3HaHUH 10 Teme Ned 2

35 IToaBenenue UToros 1




354




