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1. LEJIM M 3AJTAYH JUCLATIIAHBI

1.1 | enpto OCBOCHUSI JUCIMILINHEI SIBISIETCS 001IeTeOpeTHYEeCKas HOATOTOBKA CTYIEHTOB C Y4ETOM COBPEMEHHOT'O YPOBHS
Pa3BUTHUSI XUMHUYECKOI HayKH, o0eclieueHue Hay4YHoro 6asuca Jiis JalibHeeld mpodecCuoHalbHON MOATOTOBKH,
Pa3BUTHE Y CTYJICHTOB HABBIKOB CAMOCTOSATEIILHON pabOThI ¢ yueOHOU U HAyYHOH JINTEpaTypOH.

3amaum :

1. N3yunTh OCHOBBI O0IIEH XUMHUH, CBOMCTBA XUMHUYECKHX CUCTEM, OCHOBBI aHAJIMTUYECKONH XUMHUH.

2. Hayuutbcst HCTIOJIB30BaTh HKOJIOTHYECKYI0 I'PaMOTHOCTh M 0a30BbIe 3HAHUS B 00JIACTH XMMUU B )KU3HEHHBIX CUTYaIUsX.
3. YCBOUTH METO/IBI CAMOOIIEHKH X0/1a U PE3yJIbTaTOB CAMOCTOSTEIBHON JACSATEIHHOCTH, CAMOCTOATEILHON 00paboTKH

rHG}OPMAIUHU U HCIIOJIE30BAHNUS €€ B PEIIeHNH YIeOHBIX U MpodeccHoHaNbHBIX 3a1a4.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pa3nen) OIT: | B1.0

2.1| Tpe6oBaHus K NpeIBAPUTEIbHOI IIOATOTOBKE 00y4YalOMIerocs:

2.1.1 | OOyyaromuiics JOJKEH 3HATh BYKHEHUIINE XMMHUYECKUE OHITHS (BEIIECTBO, XUMHUYECKUH DJIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAs U MOJICKYJISIpHAsl MacChl, HOH, XUMUYeCKas CBSI3b, BAICHTHOCTD, CTEIIEHb OKHUCIIEHUS, MOJIb,

MOJISIpHAsi Macca), OCHOBHBIEC 3aKOHbI XUMHH, XUMUYECKOH CBSA3H, 3JIEKTPOJIMTHYESCKONW TUCCOIMALINHU, BaKHEHIITHE

BEIIIECTBA.

2.1.2 | OOy4aromuiics TOIDKeH YMETh Ha3bIBaTh BEIIECTBA IT0 TPHBUAIBHOM HITH MEXAYHAPOIHONH HOMEHKIIATYPE, OTPEAEIISATh
BaJICHTHOCTb, CTCIICHb OKHUCIICHUS XUMHUYECKHUX DJIEMEHTOB, TUIl XUMUYECKOH CBSI3U B COEITUHEHUAX, XapaKTep Cpe/Ibl B
BOJ/IHBIX PACTBOpPAX HEOPraHMYECKUX U OPTAaHMYECKUX COCTMHECHHUII.

2.2 | JucunnianHbl (MOIYJIH) M MIPAKTHKH, JJ151 KOTOPBIX OCBOECHUE JAHHO M TUCHHIJIMHBI (MOIYJIs1) HEOOX0IMMO KaK
NnpeAlIecTByOIIee:

2.2.1| Opranuueckas XUMHUS

2.2.2 | ®usnueckas XUMHUAS

3. IINIAHUPYEMBIE PE3YJIBbTATBIOBYUYEHUA IO JUCHUIITIMHE, COOTHECEHHBIE CIINTAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHMSI OBPA3OBATEJILHOM ITPOT'PAMMBI

OIIK-6.1: ITIpumensieT B Ipo¢ecCHOHAIbHOM AeATeIbHOCTH OCHOBHBIE 3aKOHBI U METOAbI TEOPETHYECKUX U
IKCIMEPUMEHTAJbHBIX HCCIe0BAHUI (PU3UKH, XUMIH, MATEMATHKH, HAYK 0 3eMJie U OHO0JI0THHI

4. CTPYKTYPA U COJAEPKAHUE JUCLHUILINHBI (MOIY.JIS)

Kon HanmeHnoBaHue pa3jieioB U TeM Bupn 3a- | Cemectp | YacoB | Hcrounnku | IIpumeyanue
3aHATHS HATHUSA / Kype

Paznen 1. Beenenne. BemectBo. AToM, MOJIEKYJIa,
3JIeMeHT. ATOMHAasI, MOJIEKYJISIPHASI MACChI.
KouauuecTBo BemecTBa. MoJjib, MOJISIpHAasi Macca.
JkBuBajeHT. BasenTHocTh. CTEXHOMETPHS.
TI'azoBbIe 3aKOHBI

1.1 Beenenue. BemecTBo. ArperaTHoe cocTosiHHE. ATOM, Jlek 1 1
MOJICKYJIa, DJIEMEHT. ATOMHAasI, MOJICKYJISIpHAs MACCHI.
KonunuecTBo Beriectsa. Mosib, MoJIsipHas Macca.
OxkBuBajeHT. BanentHocTh. CrexnomeTpus. ['a3oBbie
3aKOHBI

1.2 Benenwne. BemectBo. ArperatHoe cocTosiHue. ATOM, Cp 1 2
MOJIEKYJIa, 3JIEMEHT. ATOMHasl, MOJICKYJIIPHAsi MACCHI.
KonuuecTBo Bemiectsa. Mosb, MoJsipHas Macca.
OxBuBaneHT. BanentHocts. Ctexnomerpus. ['azoBbie
3aKOHEI.

Pa3zgen 2. Ctpoenune atoma

2.1 Cocras, cTpoeHHe aToMa. ATOMHBIM HOMED U 3aps] Jlex 1 1
saapa. 30Tonsl, n300apsl, H30TOHEI.
PanuoakTuBHOCTE. KBaHTOBO-XUMUUYECKOE ONUCAHHE
IOBEAEHUs AIeKTpoHa B aToMe. IIpunnun Ilaynu,
npasuia XyHaa, KiiedkoBckoro. D1eKTpoHHbIE
(dhopmyJibl aTOMOB

2.2 Cocras, cTpoeHHe aTOMa. ATOMHBIN HOMED U 3aps]T Cp 1 7
aapa. M30Tomnsl, n300apel, H30TOHEI.
PagnoaktuBHOCTE. KBaHTOBO-XMMUUECKOE OMUCAHHE
noBeAeHus 3yekTpoHa B aroMe. [Ipunnun [laynu,
npaBuia XyHna, KiieukoBckoro. 3i1eKTpoHHbIE
(hopmyJIel aTOMOB




Pa3zgen 3. Ilepuoanyeckuii 3aK0H 1
nepuoanyecKasi CHcTeMa XHMHYECKHUX 3JIEMEHTOB
J.A. MenaeneeBa

3.1 Ilepuonndaeckunii 3aKOH U IEPUOANIECKAS CHCTEMA Jlex 1 2
snemenToB Jl. 1. MeHneneeBa

3.2 [Tepuoanueckuii 3aK0H ¥ NEPHOIUYECKAs CUCTEMA Cp 1 7
anemenToB [l. 1. MeHeneeBa

Paznen 4. XumMu4deckasi CBA3b

4.1 XuMu4ueckas CBsI3b. BBl XUMHUECKOM CBS3H. Jlex

4.2 Xumuueckas cBs3b. BUabl XUMHUYECKON CBSA3U Cp

Paszgen S. OCHOBBI XUMHY€CKOH TEPMOJIMHAMHUKHA

5.1 OCHOBBI XUMUYECKOH TEPMOAMHAMUKH. Jlex
5.2 OCHOBBI XUMUYECKOH TEPMOAMHAMUKH JIa6
5.3 OCHOBBI XUMUYECKOH TEPMOAMHAMUKH. Cp

Pa3nea 6. PacTBopsl

6.1 CriocoObl BBIpaKEHHSI COCTaBa PaCTBOPOB. Jlex 1 2
KonmuratuBHbIe CBONWCTBA paCTBOPOB

6.2 Crioco0b!I BeIpaskeHHs COCTaBa PacTBOPOB. J1ab 1 2
KomnuratusHbIe cBOVICTBa pacTBOPOB

6.3 Crioco0b!I BeIpaske€HHs COCTaBa PacTBOPOB. Cp 1 3
KonnurarusHele cBOWCTBa pacTBOPOB

Paszgen 7. OkuciIuTe IbHO-BOCCTAHOBUTEIbLHBIE

peakuuu

7.1 OKUCITUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIHH Jlex

7.2 OKUCITUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH JIab

7.3 OKUCITUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIHH Cp 1 3

Paznen 8. KommiekcHble coeiuHEeHUs

8.1 KoMmiekcHbIe COeTMHEHNS Jlex
8.2 KoMmiekcHbIe COeTMHEHNS JIa6 1 2
8.3 KomrutekcHbie coeIuHEHUS Cp

Pa3nen 9. OcHOBBI 2J1eKTPOXUMHHU

9.1 OCHOBBI AIEKTPOXUMHH Jlex
9.2 OCHOBBI DJIEKTPOXUMHUHU JIa6
9.3 OCHOBBI JIEKTPOXUMUH Cp

Pa3zgen 10. OcHOBHBIE MeTOIbI KAYECTBEHHOI'0 H
KOJMYE€CTBEHHOI0 aHAJIN3a

10.1 OCHOBHBIE METOJIbI KAYECTBEHHOI'O U Jlex 1 2
KOJIMYECTBEHHOI'O XMMUYECKOTO aHAIN3a.

10.2 OCHOBHBIE METOJIBI KAYECTBEHHOI'O U JIab 1 8
KOJMYECTBEHHOI0 XUMHUYECKOTO aHAJIN3A.

10.3 OCHOBHBIE METOJIbI KAYECTBEHHOI'O U Cp 1 7
KOJIMYECTBEHHOI'O XMMUYECKOTO aHAIN3a.

Pazgen 11. Konrtpouas

11.1 IlonroroBka k 3k3amMeHy DK3aMeH 1 27

5. OHEHOYHBIE MATEPHUAJIBI JJIS1 ITPOBEJEHUSA TEKYINEU U TIPOMEXKYTOYHOU ATTECTAIIUN

5.1. OuenouHble MaTepUaJIbl AJsl IPOBEJIeHUs TeKyIIeld aTTecTAlUU

JI71sl TeKy11ero KOHTPOoJIs IPeLyCMOTPEHO IPOBEIEHUE KOHTPOJIbHBIX PA0OT, 3all0IHEHUE TaOIM1I, BBIIIOJHEHUE 3a/1aHUI Ha
J1a60PATOPHBIX 3aHATUAX.

IlepeueHs TeM Il KOHTPOIBHON pabOTHI

1. Crpoenue atoma.

2. Ilepnonndeckuil 3aK0H U MEPUOANYECKAs CHCTeMa XUMHUYecKuX aneMenTos J[. 1. Menzneneesa.

3. XuMnyeckasi TepMOJUHAMHKA

4. Cnoco0sI BeIpaykeHHUs cocTaBa pacTBOpoB. KosmuraTuBHbIE CBOMCTBA paCTBOPOB.

5. HomeHkIaTypa KOMIUIEKCHBIX COCTMHCHHIA.

Iepeuens TeM st 1a60PaTOPHBIX paboT
1. Xumudeckasi TepMOJAHHAMHKA
2. CBoiicTBa pacTBOpOB




3. OKHCIUTENHHO-BOCCTAHOBUTENBHBIC PEaKLIUU

4. KOMIUTEKCHBIE COCINHCHNUS

5. DnekTpoxumus

6. KauecTBeHHBIC U KOJIMYSCTBECHHBIC METO/IbI aHATU3a

IIpuMepsl 3a1aHU 11 CAMOCTOSATEIBHON PabOTHI MPUBEACHBI B IPUIIOKCHHH 1.

5.2. OueHo4YHbIE MaTepuajbl AJd NPOBEACHUSA ﬂpOME)l(yTO‘lHOi/'I aTreCTaluu

Bompocs! k 3x3aMeny

1. [MpeameT u 3amayu OOIICH U aHATUTHYCCKON XUMHUHU. MECTO XMMHHU B CHCTEME HayK.

2. OCHOBHBIE Ta30BbIE 3aKOHBI.

3. OcCHOBHBIE OHATHS XUMHUHU. 3aKOH ITOCTOSIHCTBA COCTaBa. 3aKOH SKBUBAJICHTOB. MoJIsipHas Macca SKBUBaJICHTOB.
MoutsipHblii 00b€M SKBUBAJICHTOB.

4. KBanToBO-MexaHn4eckast Mozesib aToMa. CTpOeHHeE sIIep U AIEKTPOHHBIX 000JI0YEK.

5. KBaHTOBBIE unCIa. DIEKTPOHHBIE KOHGUTYPALlUU aTOMOB.

6. [Mpunamun nanmenpment sueprun. [Ipuanun [laymu. [Ipasuno Xynna.

7. IMepuonuueckuii 3akon J.W. Menneneesa. Crpykrypa IICXD: nepuonsl, psabl, cemeiicTa, s-, p-, d-, f-knaccudukarms
3JIEMEHTOB.

8. Xumuueckast CBsA3b U €€ XapaKTepUCTUKU. TUIIBI XUMHUYECKHUX CBA3EH.

9. Honnas cBA3b.

10. KoBaneHTHast CBA3b.

11. MeTton BaleHTHBIX CBSI3EH.

12. Metoza MONEKYISPHBIX OpOUTANICH.

13. MexMoneKyIsspHble B3aUMOIESHCTBUS.

14. Bopoponnast cBs3b.

15. Merannandeckast CBA3b.

16. OCHOBHBIE TTOHATHS TEPMOJAMHAMHUKH.

17. Onranbnud. Temtora. Pabora. IlepBblii 3aK0H TEPMOAMHAMUKH.

18. 3akoH I'ecca. CnenctBus u3 3akoHa ['ecca. Tepmoxumuueckue pacueTsl.

19. DHTpPOMNUS U BTOPOU 3aKOH TepMOAUHAMUKH. DHeprus [ ub0ca.

20. OCHOBHBIE MOJOXKEHUSI XUMUUECKOH KMHEeTUKU. CKOPOCTh XUMUUYECKOH peakiuu. ITopsiiok 1 MOJIEKYJIIPHOCTh
XMMHYECKOH peakiuu.

21. 3aBHCUMOCTb CKOPOCTU XUMUYECKOH PEaKIUK OT TeMIIepaTyphl.

22. TIpunuun Jle-1laTtensbe.

23. Oueprus aktuBanuu. @aKkToOphl, BIUAIONUE HA CKOPOCTh XUMUYECKONH PEaKIIUHU.

24. PactBopsl: nousTHe, Kiaccudukanus. CnocoOb! BEIPaXKEHUST KOHLIEHTPALUH.

25. TTonsaTHe 00 WaeanbHBIX pacTBOpax. 3aKoH Payis.

26. Ocmotunyeckuii 3akoH Bant-T'odda.

27. IIpousBenenue pacTBOPUMOCTH.

28. HonnHoe npoussenenre Boasl. pH BOIHBIX pacTBOPOB.

29. KauectBennsiii ananus. Knaccuduxanus metonos. TpeboBanus, IpeabsBiseMble K PEakIUsIM B KAUeCTBEHHOM aHaJIN3E.
[Ipumepsl.

30. Knaccudukanys MeTo 0B KOJTUYeCTBEHHOTO aHan3a. CyIIHOCTh THTPUMETPUUYECKOTO METO/1a aHAJIN3a, OCHOBHBIC
MMPUCMBI TUTPOBAHUA. I/IH}II/IKaTOpbl KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA.

31. OOpaTtuMoCcTh XUMHUECKUX peakuid. Kp.

32. CTpoeHue U HOMEHKJIaTypa KOMIIJIEKCHBIX COSAUHEHUN.

6. YYUEBHO-METOJUYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOAY JIST)

6.1. Pekomenayemas Jutepatypa

6.2. [IepeueHn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKANUOHHOI ceTu ""MuTepuet"

D1  |Caiit xumuueckoro ¢akymsreta MI'Y: http://www.chem.msu.su/

6.3.1 IlepeyeHb MpOorpaMMHOro oéecnev4eHust

6.3.1.1| Microsoft Windows 10 Enterprise

6.3.1.2| Kaspersky Endpoint Security 10 mus Windows

6.3.1.3| WinDjView

6.3.1.4| Google Chrome

6.3.1.5| Microsoft Office nmpodeccronanprsbrif mitoc 2013

6.3.1.6| Adobe Reader X1 (11.0.13) - Russian

6.3.1.7| Foxit Reader

6.3.1.8 Muorodyuxunonansuslii perakrop ONLYOFFICE

6.3.2 CoBpemenHble npodeccHoHANbHBIEC 0a3bl TAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

6.3.2.1| OBC «ZNANIUM.COM»

6.3.2.2| OBC «YHuBepcurerckas OubInoTeKa OHIAHH»

6.3.2.3| OBC IPRbooks

6.3.2.4| OBC «Jlaap»



http://www.chem.msu.su/

6.3.2.5| 3BC BOOK.ru

6.3.2.6 | OBC TI'Y

6.3.2.7 | OBC «IOPAUT»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIHUIIJIMHBI (MOAY JIS)

Ayautopus OGopynoBanue

3-413 KOMIUIEKT yueOHOI Me0eny, IepeHOCHOI HOyTOYK, IPOEKTOP, aKBaAUCTUISTOP, BECHL, LIEHTpU(Yra, KOJIOPUMETD,
CTOJ ¢ TyMOOH, mKagbl

5-318 MYJIbTUMEIUUHBIN KOMIUIEKC, IEPEHOCHONH HOYTOYK, yueOHas Mebelb

8. METOIUYECKHUE MATEPHUAJIBI IUIS1 OBYYAIOIIUXCS 11O OCBOEHUIO U CIIAIIJINHBI

MCTO,HI/I'-IeCKI/Ie YKa3aHUs 1 MaTepHabl IPUBECACHBI B IIPHUIIOXKCHUA 2.
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MNPUJIOXKEHHUE 1

5. ®OHJ OIEHOYHBIX CPEJACTB

5.1. KoHTposabHbIe BONPOCHI U 3aJaHUS
Ilepeuenv mem u 80npocos 05t KOHMPOTILHBIX pabom

BemectBo. ArperatHoe cocTostHue. ATOM, MOJIEKyJa, 3J1eMEHT. ATOMHas1, MOJIEKyJIsipHas Macchl. KonnuectBo
BemiecTBa. MoJb, MoJsipHas Macca. DkBUBaJieHT. BanenTHocTh. CTexuomeTpus. ['a30BbIe 3aKOHBI

Cocras, cTpoeHHE aToMa.

KBanTOBO-XNMHUECKOE ONUCaHUE NOBEACHUS 3eKTpoHa B atome. [Tpunmun [aynu, npasuna XyHna,
Krneuxosckoro.

OCHOBBI XMMHUY€CKOH TepMOANHAMUKH. DHTAIBIHA U TEIUIOBOH AP eKT peakmu. 3akoHsI ['ecca.

OHTponus Kak Mepa HeyHOPsJIOUCHHOCTU CUCTEMBI.

CBobopnas sueprus [ m06ca. HampapneHre XUMHYECKAX peaknnuii. DHePTUs aKTHBAIINH.

XuMmudeckas KMHETHKa. BiwsHUe Temmneparypsl, JaBlICHUS, KOHLEHTPAMH HAa CKOPOCTh peaknuu. CKOpoCTbh
TeTepOTreHHBIX peakuil. Xumuueckoe paBHoBecue. Koncranra pasHosecus. [lpunnun Jle llarense

PacTBOpH! (MOHHBIE U HEWOHHBIC). M ieanbHble W HEHWEadbHBIE PACTBOPHI, aKTHBHOCTH. CIIOCOOB! BBIpa)KEHUS
COCTaBa pacTBOPOB.

3akonsl Paymsa, T'empu. Kpumockomms, O0ymmmockomus. Ocmoc. PactBopbl amekTponutoB. Teopus
3MEKTPOIUTHUYECKOH nucconuanuy. [IpoTonutrdeckas Teopus. PaBHOBecHs B pacTBOpax 3JIEKTPOINTOB. FloHHOE
npowusBeaeHue Boapl, pH, pOH. Peakiuu B pacTBopax snexTponnToB. [Ipoussenenne pacrsopumoctd. ['maponms
OKHCIMTETbHO-BOCCTAHOBUTEINIBHBIE peakiy. CteneHn okuciaeHus. [Ipomecchl OKHCICHUSI 1 BOCCTAHOBIICHHS.
Baxwueiiimue oxucnurenu u BoccraHoButenu. CocraBieHue ypaBHeHuil OBP (MOHHO-37€KTpOHHBIA MeTOI U
MeTO]1 JIeKTpoHHOTO Oananca). Tunsl OBP. CtaHnapTHBIN OKUCIUTENEHO-BOCCTAHOBUTEIBHBIN MOTEHITHAI
Kommnekcuoie coeaunenusi (KC). Koopnunammonnas teopus Bepuepa. Homenknatypa KC. KantoBo-
MeXaHH4YeCKHue MeTo bl onucanus xumudeckoit cBsizu B KC. Metog BC. Meton MO. [Tucconuainusi B pacTBopax
KC, xoHcTaHTa HECTOMKOCTHU

OCHOBBI D3JIEKTPOXUMHH. OJEKTPOAHBIA mMoTeHIMan. Bomopoxansiit anektpon. CraHgapTHBIE 3IEKTPOIHBIC
MOTEHIMANbL. P HanpsHKEHUH MEeTaIoB.

VYpaBuenue Hepucra. ['anpBannueckue snemenTsl. IC. Kopposust MetamioB. DeKTpoaun3

OCHOBHBIE METO/Ibl KAYECTBEHHOI'0 ¥ KOJIMYECTBEHHOTO XUMUYECKOT0 aHaJIN3a.

Ilepeuenv mem u 60npocos O IK3AMeHa
[Ipeamer n 3agaun o0IIEH N AaHATUTHYECKOH XUMUHU. MECTO XMMHUH B CHCTEME HayK.
OCHOBHBIE Ta30BbIE 3aKOHBI.
OCHOBHBIE OHATHSA XUMHUU. 3aKOH IIOCTOSTHCTBA COCTaBa. 3aKOH SKBHBaJIeHTOB. MospHas Macca
SKBUBAJIIEHTOB. MOJIAPHBIN 00bEM SKBUBAJICHTOB.
KBanTOBO-MexaHn4eckas Moens atoma. CTpoeHue siiep 1 3JIEKTPOHHBIX 000I09eK.
KBaHnTOBBIC UnCITa. DIEKTPOHHBIE KOHPUTYPAIIHA ATOMOB.
ITpunuun Haumensiuen sHepruu. Ipunnun Iaynu. Ilpasuno Xynaa.
IMeproanueckwuii 3axon JI.U. Menneneesa. Ctpykrypa [ICX3: nepuosl, psiasl, ceMeNCTBa, s-, p-, d-, f-
KiIaccu(UKaIHs SJIEMEHTOR.
XuMHYecKas CBS3b U €€ XapaKTEPUCTUKU. THUIbI XUMUYECKUX CBSI3EH.
Honnas cBs3b.
KoBaneHTHas CBS3b.
Meron Bal€HTHBIX CBA3EH.
Meto MOJIEKYIISIPHBIX OpOHUTATIEH.
MexMoneKyIspHble B3aUMOIEHCTBHS.
Bonopoanas cBs3b.
Mertannuyeckas CBsI3b.
OCHOBHBIE OHATHS TEPMOJIUHAMUKH.
Onranenus. Teruora. Pabora. [lepBrlii 3aK0H TepMOAMHAMUKH.
3axoH ['ecca. CrienctBus u3 3akoHa 'ecca. TepMoxuMudeckne pacueTsl.
OHTpONMs ¥ BTOPOH 3aKOH TepMOANHAMUKH. JHeprus [ nboca.
OCHOBHBIE TOI0KEHUSI XUMUUYECKON KUHETUKU. CKOpOCTh XuMHueckor peakuun. [Topsaok 1 MonekyasspHOCTb
XUMHYECKON pEaKIUH.
3aBUCUMOCTb CKOPOCTU XUMHUYECKOHM peakluu OT TeMIEPaTypBhl.
Ipunnun Jle-lllarense.
Oueprust aktuBany. OaKkTopsl, BIUAIOLINE HA CKOPOCTh XUMHUYECKON PEaKIIHH.
PactBopsl: noHsTHE, KNaccudukanus. CocoOb! BRIpaKeHHUS KOHIICHTPALINH.
ITonsiTe 00 UaEaNBbHBIX pacTBOpax. 3akoH Payis.



26. Ocmotuyeckuii 3akoH Baunt-T'odda.

27. TlpousBeneHHE PACTBOPHUMOCTH.

28. HonHoe npousBeacHue Bobl. pH BOJHBIX PaCTBOPOB.

29. KauectBennsrii ananu3. Knaccudukanus meronos. TpeboBaHus, IpeAbABIsICMBIC K PEAKIIHAM B KAUCCTBCHHOM
anamuse. [Ipumepsr.

30. Knaccudukanus METOI0B KOJHYSCTBEHHOT0 aHamu3a. CyIIHOCTh THTPUMETPUIECKOTO METO/Ia aHAJIN3a, OCHOBHBIC
MpUEMBbI TUTPOBaHUsI. THANKATOPBI KUCIIOTHO-OCHOBHOTO THTPOBAHHSI.

31. OO6paruMocTh XMMHUYECKUX peakuuii. Kp.

32. CrpoeHue 1 HOMEHKJIATypa KOMIUICKCHBIX COCTUHCHHUH.

5.2. TeMbl NHCHbMEHHBIX PadoT

[IpexycMOTpeHBI ayTUTOPHBIE KOHTPOJIBHEIE PAa0OTHI IO pa3ieiaM:

1. BemectBo. AToMHasl, MoJieKyJsipHas Macchl. KonmuecTBo BemecTBa. MoJib, MOJIIpHAs Macca. DKBUBAJICHT. | a30BbIe 3aKOHBI.
2. Ctpocnue aroma. KBaHTOBO-XMMUYECKOE OIMCAHUC MTOBEICHUSI AJICKTPOHA B aTOME.

3. OCHOBBI XUMHYECKOH TEPMOTUHAMHUKH.

4. PactBOpBHL

5.3. ®oHA OLIEHOYHBIX CPeICTB

[Ipunoxenne 1. POC «OOmas 1 aHaTUTHYECKasg XUMUD (IPUMEPHI).
1. Ecnu rnaBHOE KBAaHTOBOE YKCIIO N=3, TO SJHEPTETHYCCKHI YPOBEHb COICPIKUT
1) 1Ba nomypoBHS s-, P-;
2) Tpu momypoBHs s-, p-, f-;
3) Tpu momyposHs s-, p-, d-;
4) yerhIpe MOAYpPOBHS s-, P-, d-, f-;
2. OpoburanpHoe (TT0O0YHOE) KBAHTOBOE YHCIIO MOYKET IPHHUMATH 3HAYCHHS
1) or0Omon
2) ot 0 10 (n-1)
3) ot 0 10 GECKOHEYHOCTH
4) or1 go (n-1)

3. CnuHOBOE KBaHTOBOE YHCIIO XapaKTEepU3yeT
1) BO3MOXHOE YMCIIO OpOUTalNel Ha TAaHHOM DHEPTeTHYECKOM IT0IyPOBHE
2) CcOOCTBEHHOE BpAIllEHUE DIICKTPOHA OTHOCUTENBHO CBOCH OCH
3) ¢dopmy anexkrponHOro 0bIaKa
4) tun opbuTanu
[IpaBwiapHO BEIOpaH BapuaHT oTBeTa — 1 Oaimt Tect u3 3 3aganuit: 1 6amt — «3» , 2 bamma — «4» , 3 6amna — «5»

5.4. IlepeyeHb BH/IOB OLIEHOYHBIX CPEACTB

1. Bonpocsl st KOHTPOJBbHBIX PA0OT M 9K3aMEHY.
2. TecroBble 3a1aHusI.
3. Tlpaktuueckue 3amaHus IS Ta0OPATOPHBIX paboT.
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6. YYEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOAYJIS)

6.1. Pekomenayemast tureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBHI,

3arnaBue WznatenscTBO, rof Komnug-o
COCTaBUTEIU
Eropos B.B,,
1.1 EIOIFIO&CBEI Heopranuueckas u CIIb. : Uzn-Bo [DnexTponHsIii pecypc].- Pexxum nocryna:
: e aHanuTHyeckas xumus | Jlans, 2014 http://e.lanbook.com/books/element.php?pll_id=45926
CubpBecTpoBa
n.rI.
§e6>§HT${eB A.A ?Hanmlxmecm;{ XUMHS. | ) HUI MHOPA- E—— |- e zocryma:
112 |4 HKeprocex UMHYIECKHE METOJIBI M: M. Hos. €KTpO pecypc].- Pe JOCTYTIa:

K. u gp.

aHanmu3a: yueOHoe
nocooue

3HaHue, 2014.

http://znanium.com/go.php?id=419626

Mosguan H. .,
PomanoBa P. I".,

Mocksa : UH®PA-

[QnekTponHslil pecypc].- Pexum nocryna:

L3 I'opoynosa T. C. AHQIHTHICCKAS XHMHA M, 2017 http://znanium.com/go.php?id=770791
Obmas xumms. Teopus Canxkr-IletepOypr: [QnekTponHsIil pecypc].- Pexum nocryna:
J11.4 | Koposwn H.B. H 33/1a7H; yIe0. nocabue Jlaub, 2014. http://e.lanbook.com/books/element.php?pll id=51723
6.1.2. [TonojiHuTEJIbHAS JIUTEPATYypa
ABTODBI, 3arnaBue WsnaTenbcTBO, TOXT Konuu-Bo
COCTaBUTEIH
JI2.1 |BapkoBckuit E. |O6mas xumus: yueoHoe |Munck: Beiiimas | [DnektpoHHsIi pecypc].- Pexum mocrymna:
B., Tkaues C. B., [moco0ue mkona, 2013 http://znanium.com/go.php?id=509204
Ilerpymenko JI.
T.
Omnyueckue U GUINKO-
®dapyc O. A., XHMHHCCKHC MCTO/IET . |Mocksa; bepnus: .
1122 |Slcvimesa I'. U aHanm3a: 1abopaTOPHEIHA Tupexr-Meua [Dnexktponnslii pecypc]. — Pexxum nocrymna:
' 4 "7 |mpakTHKyM: yueGHO- zofs Ama, http://biblioclub.ru/index.php?page=book&id=375309
METOAMYECKOe ocodue
JI2.3 |ITomoga JI. ®. WNHcTpyMEHTANIBHBIE ApXaHrenbck: [DnexkTpoHHsIi pecypc]. — Pexxum gocryna:
METO/IbI AHAIU3a: CADY, 2014 http://biblioclub.ru/index.php?page=book&id=436184

IIpakTukym no
AQHAJIMTUYECKON XUMUU:
yueOHoe rmocobue



http://e.lanbook.com/books/element.php?pl1_id=45926
http://znanium.com/go.php?id=419626
http://znanium.com/go.php?id=770791
http://e.lanbook.com/books/element.php?pl1_id=51723
http://znanium.com/go.php?id=509204
http://biblioclub.ru/index.php?page=book&id=375309
http://biblioclub.ru/index.php?page=book&id=436184
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8. METOAWYECKHUE YKA3AHMUS AJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITJINHBI
MOAYJIS) [epeuensb yuedHO-MeTOANYECKOT0 00ecneyeHusI ISl CAMOCTOSATEIbHOI padoThl 00y4alomuXcst
MO JUCHMILIHHE

CopneprxaHue JUCHUILIUHBL.

Metoauueckue MaTepHaIbl A1 U3YYEHUS OTAEIBHBIX Pa3/eIOB JUCLUTUINHBL.
Mertoauueckre MaTepHabl 111 paboThl Ha 1JaOOPATOPHBIX 3aHATHSIX.
MeTtonudeckne MaTepHas VTS OATOTOBKH K 3K3aMEHY.

i N =

1. Conep:xanue qUCIMILTHHBI

1. Bsezaenue. BemecTBo. ArperaTHoe cCOCTOSHHE. ATOM, MOJIEKYNa, JIEMEHT. ATOMHAs, MOJICKYJISIpPHAs
Mmaccel. KommuectBo BemectBa. Mok, MosipHass Macca. OKBHBaleHT. BanmentHocts. Crexmomerpusi. ['azoBbie
3aKOHBI

2. CocraB, crpoeHne aroMa. ATOMHBIH HOMep W 3apsn supa. V3oromel, u300apbl, H30TOHBI.
PagnoaxTuBHOCTH. KBaHTOBO-XMMHYECKOE ONMMCaHHE NOBEJECHUS 3JeKTpoHa B atoMe. [Ipuniun Ilaynu, npasuia
Xynna, KineukoBckoro. DneKTpoHHbIE POPMYIII ATOMOB

3. Ilepuomuueckuii 3akoH W mnepuoanveckas cucrema anementoB JI. U. Menneneesa. [lepuoaudeckoe
N3MEHEHHE XUMHUYECKUX CBONCTB, JHEPTUU HOHU3ALIUH, CPOJCTBA K INEKTPOHY, JIEKTPOOTPUIIATEILHOCTH, aTOMHBIX
Y MOHHBIX Pa/INyCOB AJIEMEHTOB KaK CJIEJCTBUE IEPUOMYHOCTH U3MEHEHHS DIICKTPOHHBIX KOH(UTYpanuii 3JIeMEHTOB

4. Xumundeckasi cBsi3b. Bumbl XUMHUYeCKO# CBsI3U (KOBaJeHTHAas, MOHHAs, METaJUIMYECKasi, BOJAOPOIHAS).
Metog BC (06oOmiecTBieHHE BIIEKTPOHOB, IEpeKphIBaHHE aTOMHBIX opOutaneir (AQO), KpaTHOCTH CBs3EH,
3JIEKTPOHHBIE CTPYKTYPBI MOJICKYJT). XapaKTepHUCTUKU KOBAJIEHTHON CBS3U (IHEPIHUs, IIHHA, KPAaTHOCTb, TOJSIPHOCTS,
HarpaBieHHOCTh). [ mOpumuzamms AO. Merton MonekysipHbIX opouraneit (MO). MonekysipHOe U HEMOJICKYILIPHOE
CTPOEHHE BEIIEeCTB. MeXMOJIEKYIIpHbIE B3auMOAeHCTBHs. KprcTamumyeckas peneTka

5. OCHOBBI XHMHUYECKOW TEPMOJMHAMHUKH. JHTAIBINS U TEIUIOBOM 3(dexT peakunu. 3akoHb [ecca.
OHTponus Kak Mepa HEYNOpAIOoYeHHOCTH cucTeMbl. CBoOomnas sHeprus ['mOOca. HampaBieHne XHMMHYECKHX
peakiuid. DHeprus akTHUBAIMM. XHUMHUYecKass KHUHETHKA. BiusHue TeMmepaTypbl, JaBJICHHSA, KOHLEHTpAIMH Ha
CKOpocTh peakiuu. CKOPOCTh FreTEPOreHHBIX peakiuil. Xumuieckoe paBHoBecre. Koncranrta pasaoBecus. [IpuHiun
JIe Hlatense

6. PacTBopbl (MOHHBIE W HEWOHHbIE). VjeanbHble M HeWaealbHbIE PACTBOPBI, aKTHBHOCTh. CHOCOOBI
BBIp@XEHHUSI cocTaBa pacTBOpoB. 3akoHel Paynsa, I'empu. Kpmockommsa, 30ymmmockomus. Ocmoc. PacTBopsl
3MeKTpoauTOB. Teopus 3IeKTpOIUTHYECKOH aucconmanuu. IIporonnuThdeckas Teopus. PaBHOBecus B pacTBOpax
anekTponutoB. Monnoe npoussenenue Bonabl, pH, pOH. Peakuum B pactBopax snekTponutoB. IlpousBeneHue
pactBopuMocTH. ['naposnn3

7. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CremneHH OKUcieHus. [Ipomecchl OKuCIeHHS U
BOCCTaHOBJICHUs. BaxxHelimme okuciutenu u BoccraHoputend. Cocrapnenne ypaBHeHHH OBP (HOHHO-311eKTpOHHBII
METOJ U METOJ 3NIeKTpoHHOTO Oananca). Tunel OBP. CtanmapTHBII OKUCITHTETFHO-BOCCTAHOBUTEIHHBIN MTOTEHITHAT

8. Kowmmnekcubie coeaunenus (KC). KoopaunaunonHnas teopust Bepuepa. Homenknarypa KC. KBanTtoBo-
MEeXaHH4YeCKHUe METOIbl onncanus xumudeckoii cBs3u B KC. Meroa BC. Meron MO. ducconmanus B pactBopax KC,
KOHCTaHTa HECTOMKOCTHU

9. OCHOBBI 9JIEKTPOXMMHH. JIEKTPOIHBIH moTeHuuan. Bopopoauslii asnekrpoa. CranpapTHble
JIEKTPO/HBIE MMOTEHIMANBI. Psan HanpsokeHnit MetaiioB. YpaBHeHnue HepHcra. [NanpBarnueckue snemeHTsl. DJ[C.
Koppo3sus metamios. 31eKTpon3

10. OcHOBHBIE METO/IBI KAYECTBEHHOTO M KOJINYECTBEHHOTO XUMHUYECKOTO aHAJIH3a.



2. MeTonnuecKkue MATEPHAJIBI IJIsl H3YYeHHUsI OTAETbHBIX Pa31eI0B THCIHIIIHHBI

Kiroun k Tecty no Teme «KBaHTOBBIE UnCTaY.

BapHaHT 1 2 3
1 B 0,8 0
2 a a a
3 a a a
4 B,C B r
5 B r r
6 B r a
7 6 r B
8 a 6 r

Bamanus Ne 1-4 onenmBarorcst B 1 6amt, Ne 5-8 orienuBarores B 1,5 6amia. MakcuMalbHOE KOJIMYECTBO
6amos 3a padoty — 10.

3. Meronuueckue MaTepuaJIbl JUIsl padOThI HA J1a00PATOPHBIX 3aHATUSX
Temsl mabopaTopHBIX PadOT:

Texunka Ge3onacHOCTH. XUMHUUYECKas OCYAA.

KauecTBeHHbBIE peaky Ha KATHOHBI.

KauecTBeHHBIEC peakiy Ha aHUOHBI.

AHanu3 HEM3BECTHOTO BEIECTBA.

KucnotHo-ocHOBHOE THTPOBAHHE.

XecrtkocTb BOIBI.

Sk wnE

Pexomenoayuu ona noocomosku Kk 1a00pamopHeiM 3aHAMUAM

Jlaboparopnas padora
Nel

BrimonHenue mpakTuyeckon (3KCepuMeHTaIbHON) 3a/1a4H, 00BSICHEHHE TEOPETUIECKUX OCHOB TaHHOM
padoThI

—1 6aan

Cobecei0BaHME TI0 OJJHOMY M3 3a/IaHUH JIJIs1 CAMOCTOSATEIILHOUM padoThI -1 6a

Pemenwne 3amaun Ha TeMy JaHHOU J1abopaTOpHOH paboThl — 1 6amna

[IpemuanbHBIN OaTUTBI 32 KAUECTBO W TBOPUECKHIA MTOIXO/ IIPH BBHITIOITHEHHUH JTa00paTOPHOH paboThl — 1 6ama
JlaGopaTopHas padora Ne2

Brinonnenne npakTHueCcKo (SKCIEPUMEHTAIBHOM) 331241, OObSICHEHUE TEOPETUIECKUX OCHOB JaHHOU
paboTeI

—1 6aan

Cobecei0BaHuE TI0 OJJHOMY M3 3a/IaHUH JIJIsl CAMOCTOSATEIILHOM padoThI -1 6a

Pemenwne 3amaun Ha TeMy JaHHOH JTabopaTOpHOH paboThl — 1 6ama

[IpemuanbHbIN 0AUIBI 32 KAUECTBO W TBOPUCCKHIA MIOIXO/I ITPY BBITIOJTHEHHUH JTa00PaTOPHOH paboThl — 1 6ama
JlaGoparopHas pabora Ne3

Brimonnenne npakTHuecKo# (3KCIEPUMEHTAIBLHOM) 3a1a41, OObSICHEHNE TEOPETUIECKUX OCHOB JIAHHOM
paboThI

—16ana

ColecenoBanue 1o OTHOMY U3 3aIaHUH JJIs1 CAMOCTOATENILHON paboThl -1 6as1

Pemenue 3anaun Ha TeMy gaHHOHU J1abopaTOpHOM paboThl — 1 Hana

[IpemuanbHBIN OaTUTBI 32 KAYECTBO M TBOPUECKHUN TIOJXO/ MTPH BHITIOJTHEHHUH JIaO0opaTopHOil paboTs! — 1 6ama 2
MOAYJIb

JlaGopatopnas paGora Ne4

Brmonnenne mpakTuyeckon (3KCIepuMEeHTaIBHON) 3a/1a4H, 00BSICHEHHE TEOPETUIECKUX OCHOB TaHHOM
paboThl

—1 6amn

CoOecenoBaHue 1Mo OTHOMY U3 3aIaHUH JJIs1 CAMOCTOATENILHON paboThl -1 6as1

Pemenue 3agaun Ha TeMy JJaHHOM J1abopaTOpHOH pa0doThl — 1 Gaa

[IpeMuanpHBIN OAUTBI 32 KAYECTBO U TBOPUYECKUH IMOAXO/ IMPH BEITIOTHEHUH JIA00paTOPHOH paboThl — 1 Haswa
JlaGopatopHas pabota Ne5




Brimonnenne npakTHuecKoi (SKCIEpUMEHTATBHON) 3a1a4H, 00bSICHEHHE TEOPETHYECKIX OCHOB TaHHOH paboThI
—1 6amn

CobecenoBanue 1Mo OTHOMY U3 3aJaHUM JJIs1 CAMOCTOATENLHON paboThl -1 6as

Pemenwne 3amaun Ha TeMy JaHHOH JTabopaTOpHO# paboTh — 1 6ana

[IpeMuansHBI GalIbl 32 KAYECTBO U TBOPUYECKUHN IMOAXO MPY BBIMOIHEHUH JabopaTopHOi paboThl — 1 6awt
JlaboparopHast pabota Ne6

BrimonHeHME MpakTHYECKOH (3KCIIEPUMEHTAILHON) 3a1a4i, 00BsICHEHHE TEOPETUICCKUX OCHOB TAaHHOH PabOTHI
—1 6ann

CobecenoBaHre 0 OJHOMY W3 33IaHUH JIS1 CAMOCTOSATENEHOU padoTs! -1 6ann

Pemienue 3agaun Ha TeMy AaHHOHU J1abopaTOpHOM paboThl — 1 6asa

[IpeMuansHBI GaJIbl 38 KAYECTBO U TBOPUYECKUHN IMOAXO MPY BHIMOIHEHUH JabopaTopHOi paboThl — 1 6awt

Pexomenoayuu ons pabomol Ha 1a60pamopHbIX 3AHAMUSX
[Mpaktryeckue 3ausTUs M0 qUcHUuInHe «O0MIast ¥ aHATUTHYECKAsT XUMUS SIBJISIFOTCS OJTHOM U3 BaKHEHIIMX (OpM 00ydeHHUs
CTY/IEHTOB M MPOBOJISITCS C LIENbIO YIITyOIEeHHS U 3aKPEIUICHHS 3HAHUH, TPUBUTHS HABBIKOB TOUCKA, 000O0IIEHNS U U3JIOKESHUS
MarepHana.

Temamuka nabopamopHuvix 3aHAMUL
Jlabopartopras pabota Ne 1 «TexHnka 6€30MIaCHOCTH M XUMHUYECKast TOCYIa»

JlabopaTopnas pabota Ne 2 «KaduecTBeHHBIE peaKINy Ha KaTHOHBD»
JlabopaTopnas pabota Ne 3 «KadecTBeHHBIC peakIny Ha aHUOHBI»
JlabopaTopnas pabota Ne 4 «AHanu3 HEU3BECTHOTO BEIIECTBAY»
JlabopaTopnas pabota Ne 5 «KuCIO0THO-OCHOBHOE TUTPOBAHHE)

JlaGopatopnas pabota Ne6 «KecTkocTh BOIBI»

4. TpeGoBaHusi K peiTUHI-KOHTPOJIIO

Mopynu Tembl Buasl pador BaJuibl
OCHOBHBIE METOIBI Jlaboparopnas pabota Nel 4
KaueCTBEHHOTO Jlaboparopnas pabota Ne2 4
XAMHUYECKOTO aHAIN3A. JlaGopatopHas pabota Ne3 4
BemiectBo. AToMHas, Tect Nel 10

MOJIEKYJISIpHAS MACCHI.
KonunuecTto BemecTsa.

I mopynn Mouib, MOJIsIpHaAsL Maccea.
OKBUBaIEHT. | 'a30BbIe
3aKOHBI.

Crtpoenue atoma. KBaHTOBO-
XUMHUYECKOE OTHMCAaHUE
TIOBEACHUA DJICKTPOHA B

aTome
Tect Ne2 8
Hroro I moayin: 30
OCHOBHBIE METOBI Jlaboparopnas pabota Ned 4
KOJIN4ECTBEHHOT O JlabGopaTopHast paboTa No5 4
1 Moyth XMMHUYECKOTO aHAIIH3A. JlabopaTopHast paboTa Ne6 4
OCHOBBI XUMHYECKOH Tect Ne3 10
TEPMOJUHAMUKU. Tect Ne4 8

PacTBOpBL.
Hroro II mopyJib: 30
Hroro 3a nBa Moay.isi: 60
IK3aMeH 40

Bcero: 100
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9. CBenneHusi 00 00HOBJICHNH pado4eil MPOrpaMMbl M CUMIIIMHBI (MJIH MOAYJISA)

OOHOBIIEHHBIN pa3aen

Ormrcanne BHECEHHBIX

PexBu3uThl T0KyMEHTa,

Nerr.1r. paboueii mporpaMMel N
W3MEHEHUI YTBEPAUBIIErO U3MEHEHUS
JTUCITUATITAHBI (MOTYJIS)
1. [[epedenn nporpaMMHOTO B nepeuens nporpaMmmaoro  [[Iporokoi 3acenanus kadeapbl

oOecrieueHust

oOecrieduenus 1006aBIeH
MHOTOQYHKIINOHATBEHBIT
enqaktTop ONLYOFFICE

Boooruu u pusnosoruu Ne 6 ot
26.04.2024 r




