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1. HEJIA X 3AJTAYHA JUCIIUITJIMHBI

1.1 | Ilenbro OCBOCHUS TUCUMILIMHEI SIBJSETCS 00LIETEOpEeTUYECKast IIOArOTOBKA CTYJIEHTOB C y4€TOM COBPEMEHHOT'O YPOBHS
Pa3BUTHUSI XUMHYECKOM HayKH, o0ecriedeHrne HayuyHOoro Oa3uca Jyuisl nanpHelnel npodeccuoHanbsHON NOATOTOBKH,
Pa3BUTHE Y CTYJICHTOB HABBIKOB CAMOCTOSITEJILHON pabOThI ¢ yUeOHOM U HAyYHOH JIUTEpaTypOH.

3amaum :

1. N3yunTh OCHOBHI O0IIEil XUMUH, CBOMCTBA XUMHUYECKHX CUCTEM, OCHOBBI aHAJIMTUYECKONH XMUMHH.

2. Hayuuthcst HCIosIb30BaTh HKOJIOTHYECKYI0 I'PaMOTHOCTh M 0a30BbIe 3HAHUS B 00JIACTH XUMUU B KU3HEHHBIX CUTYaIUsX.
3. Y CBOHUTH METO/IBI CAMOOIICHKH X0/1a U PE3YJIbTATOB CAMOCTOSTEIBbHON JACSATEIBHOCTH, CAMOCTOSTEIILHON 00paboTKH

rHGOpPMaIUHU 1 HCIIOJIE30BAaHUS €€ B PEIICHUH yUYeOHBIX U PO eCCHOHAIBHBIX 3a/1a4.

2. MECTO JUCHHUIIVINHBI B CTPYKTYPE OOII

Huxn (paznen) OIT: | B1.0

2.1| TpeboBaHus K NpeaBapUTENbHON MOATOTOBKE 00y4YAIOIIETOCS:

2.1.1 | OOyyaromuics J0KEH 3HATh BAKHEHUIITHE XUMHUYECKUE TOHITHUS (BEIIECTBO, XUMUYECKUIM DJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJIbHBIE aTOMHAs U MOJICKYJISIpHAsl MacChl, HOH, XUMUYECKasl CBS3b, BAJIGHTHOCTb, CTENIEHb OKUCIICHUS, MOJIb,
MOJISIpHAs Macca), OCHOBHBIE 3aKOHbI XUMHH, XUMUYECKOH CBSA3H, 3JIEKTPOJIUTUYECKON JUCCOLMAIINY, BaXKHEeH e
BEIIICCTBA.

2.1.2 | O6yuaromuiics 10JHKEH YMETh Ha3bIBaTh BEIIECTBA [0 TPUBHAIBHO MIIM MEKAYHAPOJHOI HOMEHKIIATYPE, OIPEICIIATh
BaJICHTHOCTb, CTENICHb OKHCIIEHUS] XHMUYECKUX 2JIEMEHTOB, TUII XUMUYECKOH CBS3HU B COEIUHEHUSX, XapaKTep Cpebl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX U OPraHUYECKUX COEAMHEHUMN.

2.2 | JncunnanHbl (MOIYJIH) M MPAKTHKH, JJI51 KOTOPBIX OCBOECHHUE JAHHO M TUCHUIIMHBI (MOIYJI5) HE00X0AMMO KaK
npealIecTByOIIee:

2.2.1| Opranuueckas XUMHUs

2.2.2 | ®usnueckas XUMHUAS

3. IINTAHUPYEMBIE PE3YJIBTATBIOBYUYEHUA IO JUCHUIITIMHE, COOTHECEHHBIE CIINTAHUPYEMBIMHA
PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJBLHOM ITPOTPAMMBI

OIIK-6.1: [TpumeHsieT B Ipo¢ecCHOHATBLHO 1eITeJIbHOCTH OCHOBHbIE 3aKOHBI H METOAbI TEOPETHYECKUX U
IKCHEPUMEHTAJBHBIX HCCIEAOBAHUI (PU3MKHN, XUMHH, MATEMATHKH, HAYK 0 3eMJie U O0JI0TUN

4. CTPYKTYPA U COAEPKAHME JUCHUAILINHBI (MOLYJIS)

Kon HanmeHnoBaHue pa3jiesioB U TeM Bupn 3a- | Cemectp | YacoB | Hcrounnku | IIpumeyanue
3aHATUSA HATHUS / Kypc

Paznen 1. BBenenne. BemecTBo. AToM, MoOJIEKYJIa,
3JIeMEeHT. ATOMHAasi, MOJIEKYJISIPHASI MACCHI.
KoanuectBo BemecTBa. MoJib, MoJIIpHAsi Macca.
JxBuBajJeHT. BajenTHocTh. CTeXuomerpus.
TI'azoBbIe 3aKOHBI

11 Beenenue. BemecTBo. ArperatHoe cocTosiHHE. ATOM, Jlek 1 1
MOJICKYJIa, DJIEMEHT. ATOMHAasI, MOJICKYJIIpHAs MaCChI.
KonunyecTBo Beriectsa. Mosib, MOJIIpHas Macca.
OkBuBajeHT. BanentHocTh. Crexuometpus. ['a3oBbie
3aKOHBI

1.2 Benenwne. BemectBo. ArperatrHoe cocTosiHue. ATOM, Cp 1 2
MOJICKYJIa, DJIEMEHT. ATOMHas!, MOJICKYJISIPHASI MACCBHI.
KonunyecTBo BemiectBa. Mosib, MoJisipHas Macca.
OxBuBaneHT. BanentHocts. Ctexnomerpusi. 'azoBeie
3aKOHEI.

Pa3zgea 2. CTpoenune atoma

2.1 Cocrag, cTpoeHHe aToMa. ATOMHBII HOMEp U 3apsij Jlex 1 1
saapa. M30Tomsl, n306apel, H30TOHEI.
PaanoaxktuBHOCTE. KBaHTOBO-XHMHYECKOE OMHCAHKE
MOBE/ICHHsI dJIeKTpoHa B atome. [Ipuniun ITaymm,
npaBmina XyHnaa, KiedkoBckoro. DIeKTpoHHBIE
(dhopmyJibl aTOMOB

2.2 Cocras, cTrpoeHre aTOMa. ATOMHBIII HOMED U 3apsi Cp 1 7
aapa. 30Tomel, n306apel, H30TOHEI.
PaguoaxtuBHOCTE. KBaHTOBO-XMMHYECKOE OIIMCAHUE
ToBeAeHUs 3JIeKTpoHa B arome. [Ipunnun [laymnm,
npaBuia XyHna, KiieukoBckoro. 3iaeKTpoHHbIE
(hopmyJsibl aTOMOB




Paznen 3. Ilepuoanyeckuii 3aKoH 1
nepuoNyecKasi CHCTeMa XUMHYECKHUX 3JIeMeHTOB
I.A. MenpaeneeBa

3.1 IMeproauyuecKuii 3aKOH M IIEPHOIAYECKAS CHCTEMA Jlek 1 2
anemeHToB J. 1. MeHneneeBa

3.2 ITepunoanueckuii 3aK0H 1 IEPUOINYECKAsI CUCTEMA Cp 1 7
anemeHnToB JI. 1. Menneneea

Paznen 4. Xumu4yeckasi CBA3b

4.1 XuMuueckas CBI3b. BUIbI XUMUUECKON CBSI3H. Jlex

4.2 Xumuueckas cBs3b. BUabl XUMHUYECKOU CBA3U Cp

Paszges S. OCHOBBI XUMHY€CKOH TEPMOJIMHAMHUKHA

5.1 OCHOBBI XUMUYECKONH TEPMOJUHAMHUKH. Jlex
5.2 OCHOBBI XUMHUYECKOH TEPMOAMHAMUKH JIa6
5.3 OCHOBBI XUMUYECKOH TEPMOAMHAMUKH. Cp

Pa3nen 6. PacTBopsl

6.1 Crnoco0bl BEIPAKEHHsI COCTaBa PACTBOPOB. Jlek 1 2
KonnurarusHeie cBOWCTBa pacTBOPOB

6.2 Crioco6b! BEIPaXXECHHUSI COCTAaBa PACTBOPOB. JIa6 1 2
KomnurarusHbIE CBOWICTBA pacTBOPOB

6.3 Cri0co0bI BRIPaXKeHHsI COCTaBa PACTBOPOB. Cp 1 3
KonnurarusHeie cBOWCTBa pacTBOPOB

Pa3nen 7. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE

peakuuu

7.1 OKUCITUTENIBHO-BOCCTAHOBUTEIBHBIC PEAKITMH Jlex

7.2 OKUCITUTENIBHO-BOCCTAHOBUTEIBHBIC PEaKIHH JIa6

7.3 OKUCITUTENIBHO-BOCCTAHOBUTEIBHBIC PEAKIH Cp 1 3

Paznen 8. KommiekcHble coeiuHEHUS

8.1 KoMmmekcHble coeTuHEHUS Jlex
8.2 KoMmmiekcHble coeIuHEHUS JIab 1 2
8.3 KoMmmiekcHble coeTuHEHUS Cp

Pa3nesn 9. OcHOBBI 2J1eKTPOXUMHH

9.1 OCHOBBI DIEKTPOXUMHH Jlex
9.2 OCHOBBI DJICKTPOXUMHUHU JIa6
9.3 OCHOBBI JIEKTPOXUMUH Cp

Paznen 10. OcHOBHBIE METOAbI KAYECTBEHHOI'0 U
KOJMYeCTBEHHOI0 aHAIN3a

10.1 OCHOBHBIE METO/IbI KAYECTBEHHOTO U Jlex 1 2
KOJINYECTBEHHOIO XMMUYECKOTO aHAJIH3a.

10.2 OCHOBHBIE METO/Ibl KAYECTBEHHOTO U JIab 1 8
KOJIMYECTBEHHOTO XMMHUECKOTO aHAJIU3A.

10.3 OCHOBHBIE METO/IbI KAYECTBEHHOTO U Cp 1 7
KOJINYECTBEHHOTO XMMHUYECKOTO aHAJIH3a.

Paszgea 11. Konrpous

11.1 ITonroroBka k 3K3amMeHy DK3aMeH 1 27

5. OIEHOYHBIE MATEPHAJIBI 1JIs1 IPOBEJEHUS TEKYIIEN U TIPOMEXKXYTOUYHOMN ATTECTALIAA

5.1. Oueno4Hble MaTepHaJIbI JJIs1 NPOBeACHHUA TEKylIleld aTTecTaluu

J17151 TeKy1ero KOHTPOJI IPelyCMOTPEHO IPOBEAEHUE KOHTPOJIbHBIX Pa0OT, 3al10IHEHUE TaOIM1I, BBIOJHEHUE 3a1aHU Ha
Ja0OPaTOPHBIX 3aHATHSX.

IlepeueHs TeM Ul KOHTPOIBHON pabOThI

1. Crpoenue atoma.

2. Ilepnonnyeckuil 3aK0H U NEPUOANYECKAs CUCTEMa XUMHUYECKUX d1eMeHToB J[. M. Menzneneena.

3. XuMnueckasi TepMOJUHAMHKA

4. Cnoco0sI BeIpaykeHHUs cocTaBa pacTBOpoB. KoymuraruBHble CBOMCTBA paCTBOPOB.

5. HomeHkIaTypa KOMIUIEKCHBIX COCTMHCHHIA.

[lepeueHs TeM Ui TaOOPATOPHBIX PaboT
1. Xumuueckasi TepMOAMHAMUKA
2. CBoiicTBa pacTBOpOB




3. OKHCIUTENHPHO-BOCCTAHOBUTEBHBIC PEAKIINU

4. KOMIUIEKCHBIC COCINHCHHUS

5. DneKkTpoxumMus

6. KauecTBeHHBIC U KOJIMYSCTBEHHBIE METOIbI aHATN3a

IIpuMepsl 3aJaHUH JJIs1 CAMOCTOSITETLHON pabOThI IPUBEIACHBI B IPUIOKEHHUH 1.

5.2. OueHoYHbIE MaTepuaJbl AJA NPOBEACHUSA HpOMe)l(yTO‘lHOi/'l aTreCTaluu

Bompocs! k 3x3aMeHy

1. IIpeameT u 3amayu OOIICH U aHATUTHYESCKON XUMUH. MECTO XUMHUHU B CHUCTEME HayK.

2. OCHOBHBIE Ta30BbIE 3aKOHBI.

3. OCHOBHBIE IOHATHUS XUMHUH. 3aKOH ITOCTOSIHCTBA COCTaBa. 3aKOH SKBUBAJICHTOB. MoOJIsipHasi Macca YKBHBAJICHTOB.
MoutsipHbIii 00b€M SKBUBAJICHTOB.

4. KBanToBO-MexaHn4eckast MoJesb aroMa. CTpoeHHe siiep U JJIEKTPOHHBIX 000JI0YeK.

5. KBanroBsie unciia. DeKTpOHHBIE KOHPUT'YpPALlUU aTOMOB.

6. [Mpuanun nanmensuei sueprun. [Ipuanun [laynu. I[Ipasuno Xynnaa.

7. IMepuoauueckwuii 3akoH JI.11. Menneneesa. Crpykrypa [ICXD: nmepuoisl, psijibl, ceMeiicTBa, s-, p-, d-, f-xnaccuduxanums
3JIEMEHTOB.

8. XuMuyeckasi CBSI3b U €€ XapaKTEPUCTUKU. THUIIBI XUMHUYECKHUX CBSI3EH.

9. Honnas cBA3b.

10. KoBanentnas cBs3b.

11. MeTton BaneHTHBIX CBs3EH.

12. Metoa MOJIEKYISPHBIX OpOUTANICH.

13. MexMoneKyIsipHble B3aUMOAECHCTBUS.

14. Bonoponnas cBs3b.

15. Merannuueckas CBA3b.

16. OCHOBHBIE TTOHATHS TEPMOJHMHAMHUKH.

17. Ouransnud. Temnora. Pabora. IIepBelii 3aK0H TePMOJUHAMHUKH.

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

19. DHTPOMUSA U BTOPOU 3aKOH TepMOJUHAMUKH. DHeprus ['ubOca.

20. OCHOBHBIE IOJOXKECHHUS XUMHUECKOH KMHEeTUKU. CKOPOCTh XMMHUUYECKOH peakiuu. ITopsaok 1 MOJIEKYJIIPHOCTh
XUMUYECKOU peaKklnu.

21. 3aBHCUMOCTbH CKOPOCTH XMMHYECKOH peakluu OT TeMIepaTyphl.

22. TIpunnun Jle-1latemnsbe.

23. Oueprus aktuBanuu. GakTopsl, BIUAIONINE HA CKOPOCTh XUMUYECKOH PEaKIIHHU.

24. PactBopsl: nousTue, kiaccudukanus. CnocoOb! BEIPaXKEHNUS KOHLEHTPALHH.

25. ITonsiTHE 00 MACANBEHBIX pacTBOpax. 3akoH Payis.

26. Ocmorunyeckuii 3akoH Bant-T'odda.

27. IIpousBenenue pacTBOPUMOCTH.

28. HonHoe npoussenenue Boasl. pH BOJAHBIX pacTBOPOB.

29. KauectBennstii ananus. Knaccuduxanus meronos. TpeGoBanus, NpeabsBISeMbIe K PEAKIMSIM B KAUECTBEHHOM aHAJIN3E.
IIpumepsl.

30. Knaccudukanus MeTogoB KOJIU4eCTBEHHOro aHain3a. CyIHOCTh TUTPUMETPHUECKOI0 METO/1a aHAIN3a, OCHOBHbBIE
MIpUEeMbl TUTPOBaHUs. HIUKATOPHI KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

31. OG6paTUMOCTh XUMHUYECKHUX peakiuii. Kp.

32. CrpoeHue U HOMEHKJIATypa KOMIUIEKCHBIX COEJUHEHUI.

6. YYHEBHO-METOJUYECKOE 1 THO®POPMAINIMOHHOE OBECIIEYEHHUE JUCIUAIIJIMHBI (MOAY JIST)

6.1. Pekomenayemas Jutepatypa

6.2. Ilepeuens pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH "UHTepHeT"

D1  |Caiir xumuueckoro ¢akynsTera MI'Y: http://www.chem.msu.su/

6.3.1 Ilepeyens MPOrpaMMHOI0 oGeceYeHus!

6.3.1.1| Microsoft Windows 10 Enterprise

6.3.1.2| Kaspersky Endpoint Security 10 xus Windows

6.3.1.3| WinDjView

6.3.1.4| Google Chrome

6.3.1.5| Microsoft Office npodeccronanphsrii miroc 2013

6.3.1.6| Adobe Reader X1 (11.0.13) - Russian

6.3.1.7| Foxit Reader

6.3.2 CoBpemeHnHbIe NpodecCHOHATbHBIE 0a3bl TAHHBIX M HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

6.3.2.1| OBC «ZNANIUM.COM»

6.3.2.2| OBC «YHHBepcHTEeTCKas OHOJINOTEKA OHIIANH»

6.3.2.3| OBC IPRbooks

6.3.2.4| OBC «Jlanp»



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 OBECIIEYEHUME JUCIHUIIIMHBI (MOAY JIS)

Ayauropusi OobopynoBanue
3-413 KOMIUIEKT yueOHOI Me0enu, IepeHOCHOI HOyTOYK, IPOEKTOP, aKBaAUCTUIISTOP, BECHL, IECHTPU(YTa, KOJIOPUMETD,
CTOJI C TyMOOH, IKagbl
5-318 MYJIbTUMEAUNHBIN KOMIUIEKC, IEPEHOCHOH HOYTOYK, yueOHast MeOeb

8. METOAUYECKHUE MATEPHUAJIBI JJIS1 OBYYAIOIUXCS 11O OCBOEHUIO JUCIHUIIINHBI

MCTOI[I/I'-ICCKI/IG YKa3aHUs 1 MaTepUualibl IPUBEACHBI B IIPUIJIOKCHUHN 2.
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MNPUJIOXKEHMUE 1

5. ®OHJ OIEHOYHBIX CPEJACTB

5.1. KoHTpoJbHBIEe BONPOCHI U 3aJaHUS
Ilepeuenv mem u 80npocos 0/isi KOHMPOTILHBIX pabom

BemectBo. ArperaTtHoe cocTosiHEe. ATOM, MOJICKYJIa, SJIEMEHT. ATOMHAsI, MOJIEKy IsipHas Macchl. KonmgaecTBo
BeiecTBa. MoJb, MoJsipHas Macca. DkBUBaJieHT. BanenTHocTh. CTexuomeTpus. ['a30BbIe 3aKOHBI

Cocras, cTpoeHHE aToMa.

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

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

OHTponus Kak Mepa HeyIOPsJIOUCHHOCTU CUCTEMBI.

CBoboxnas sueprus [ m06ca. HampasneHne XUMAYEeCKUX peakuid. DHePTUs aKTHBAIINH.

XuMndeckas KMHETHKa. BimsHUe Temmeparypsl, JaBlCHHUs, KOHICHTPAlMd HAa CKOPOCTh peakunun. CKOpocTh
TreTepOreHHBIX peakuil. Xumuueckoe paBHoBecue. Koncranra pasnosecus. [lpunuun Jle llarense

PactBOps! (MOHHBIE W HEWOHHBIE). VneanbHble W HEWACATbHBIE PACTBOPHI, aKTUBHOCTh. CIIOCOOBI BBIpa)KCHUS
COCTaBa PacTBOPOB.

3akousl Paymsa, T'empu. Kpumockomms, O0ymmockomus. Ocmoc. PactBopbl amekTponuToB. Teopus
3MEKTPOIUTHYECKOH nucconuarnuy. [IpoTonutndeckas Teopus. PaBHOBecHs B pacTBOpax 3JIEKTPOINTOB. FloHHOE
npowusBeaenue Boapl, pH, pOH. Peakiuu B pactBopax snextponnToB. [Iponssenenne pacrsopumocth. ['maponms
OKHCIMTENTPHO-BOCCTAHOBHUTEINIBHBIE peakiy. CteneHn okuciaeHus. [Ipomecchl OKHCICHUSI 1 BOCCTAHOBIICHHS.
Baxwueiimue oxucnurenu u BoccraHoButenu. CocraBieHue ypaBHeHuil OBP (MOHHO-37E€KTpOHHBIA MeTON U
MeTO]1 JIeKTpoHHOTO Oananca). Tunsl OBP. CtaHaapTHBIN OKUCIUTENEHO-BOCCTAHOBUTEIBHBIN MOTEHITHAI
Kommnekcusle coenunenus (KC). Koopaunanmonnas Tteopuss Beprepa. Homenkmatypa KC. KsanTOBO-
MeXaHH4YeCKHue MeTo bl onucanus xumudeckoit cBsizu B KC. Metog BC. Meton MO. /Tucconumainus B pacTBopax
KC, xoHcTaHTa HECTOMKOCTHU

OCHOBBI D3JIEKTPOXUMHH. OJEKTPOAHBIA mMoTeHIMan. Bomopoxansiit asnexktpon. CraHmapTHBIE 3IEKTPOIHBIC
MOTEHIMANbL. P HanpsHKeHUH MEeTaIoB.

VpaBuenue Hepucra. ['anpBannueckue snemenTsl. IC. Kopposust MeTamioB. DIeKTpon3

OCHOBHBIE METO/IbI KAYECTBEHHOI'0 ¥ KOJIMYECTBEHHOI'0 XMMUYECKOT0 aHaIN3a.

Ilepeuenv mem u 60npocos O IK3AMeHa
[Ipeamer n 3agaun o0IIEH N AaHATUTHYECKON XUMUHU. MECTO XMMUH B CHCTEME HayK.
OCHOBHBIE Ta30BbIE 3aKOHBI.
OCHOBHBIE OHATHSA XUMUU. 3aKOH IIOCTOSTHCTBA COCTaBa. 3aKOH SKBHBaJIeHTOB. MospHas Macca
SKBUBAJIIEHTOB. MOJIAPHBIA 00hEM SKBUBAJIEHTOB.
KBanTOBO-MexaHn4eckas Moens atoMa. CTpoeHue siiep 1 3JEKTPOHHBIX 000I09eK.
KBanTOBBIE UnCITa. DIEKTPOHHBIE KOHPUTYPAILIHA ATOMOB.
ITpunuun Haumensiuen sHepruu. Ipunnun Iaynu. Ilpasuno Xynaa.
IMeproanueckwuii 3axon JI.U. Menaeneesa. Ctpykrypa [ICXD: nepuopl, psabl, ceMeicTsa, s-, p-, d-, f-
KiIaccu(UKaIHsI SJIEMEHTOB.
XuMHYecKas CBSA3b U €€ XapaKTEPUCTUKU. TUIbI XUMUYECKUX CBSI3EH.
Honnas cBs3b.
KoBanenTHast cBsI3b.
Merto1 Bal€HTHBIX CBS3EH.
Metox MOJIEKYIISIpHBIX OpOUTATIEH.
MexMoneKyIspHble B3aUMOIEHCTBHS.
BonoponHas cB3b.
Mertannuyeckas CBsI3b.
OCHOBHBIE OHATHS TEPMOJIUHAMHUKH.
Onranenus. Teruora. Pabora. I1epBrlii 3aK0H TepMOAMHAMUKH.
3axoH ['ecca. CirenctBus u3 3akoHa 'ecca. TepMoxuMu4eckne pacueTsl.
OHTpONMs ¥ BTOPOH 3aKOH TepMOANHAMUKH. DHeprust [ ndoca.
OCHOBHBIE TOI0KEHUS] XUMHUYECKON KUHETUKU. CKOpOCTh XuMHueckor peakuun. [Topsaok 1 MonekyaspHOCTb
XUMHYECKOHN pEaKIUH.
3aBUCUMOCTb CKOPOCTH XUMUYECKOH PEaKLUu OT TEMIIEPATYPHL.
Ipunun Jle-llarense.
Oueprus akTuBanuy. OaKkTopsl, BIUAIOLUINE HA CKOPOCTh XMMUYECKOH peaKiuH.
PactBopsl: oHsATHE, Kinaccudukaysa. CriocoObl BRIpaKeHHUS KOHIIEHTPAIINH.
TTonsiTHe 00 MIEANBHBIX pacTBOpax. 3akoH Payis.



26. Ocmotmyeckuii 3akoH Baut-T'odda.

27. TlpousBeneHHE PaCTBOPHUMOCTH.

28. HonHoe npousBeacHue BObl. pH BOTHBIX PacTBOPOB.

29. KauectBennsrii ananmu3. Knaccudukanus meronos. TpeOoBaHus, IpeABABIICMBIC K PEAKIIUAM B KAUCCTBCHHOM
anamuse. [Ipumepsr.

30. Knaccudukanus METOI0B KOJHYSCTBEHHOT0 aHamu3a. CyIIHOCTh THTPUMETPUIECKOTO METO A aHAIN3a, OCHOBHBIC
MpUEMBbI TUTPOBaHUsI. THANKATOPBI KUCIIOTHO-OCHOBHOTO THTPOBAHHSI.

31. OO6paTuMoCTh XMMHUYECKUX peaknuii. Kp.

32. CrpoeHue U HOMEHKJIATypa KOMIUIEKCHBIX COCTMHCHHUH.

5.2. TeMbl NHCHbMEHHBIX PadoT

[IpenycMOTpeHbI ay TUTOPHBIC KOHTPOJIBHEIC PA0OTHI IO pa3ieiiaM:

1. BemiectBo. ATOMHasl, MOJICKyJsipHast Macchl. KonmmuecTBO BemecTBa. Mok, MOJISIpHasi Macca. JKBHUBAJICHT. [ a30BbIC 3aKOHBI.
2. Ctpocnue aroma. KBaHTOBO-XMMHUYECKOE OIMCAHUC MTOBEICHUSI AJICKTPOHA B aTOME.

3. OCHOBBI XUMHYECKOH TEPMOTUHAMHUKH.

4. PactBOpHI.

5.3. ®oHj OLIEHOYHBIX CPEACTB

punoxernne 1. POC «OO0mas u aHATUTHYESCKAS] XUMUSD» (TIPUMEPEI).
1. Ecnu rnaBHOE KBAaHTOBOE YKCIIO N=3, TO YIHEPTETHYCCKHI YPOBEHb COIACPIKUT
1) 1Ba momypoBHS s-, P-;
2) Tpu momypoBHS s-, p-, -;
3) Tpu moxyposHs s-, p-, d-;
4) yerhIpe MOAYpPOBHS S-, P-, d-, f-;
2. OpoburanpHoe (TT0O0YHOE) KBAHTOBOE YHCIIO MOXKET IIPUHAMATh 3HAYCHHS
1) or0Omon
2) ot 0 mo (n-1)
3) ot 0 10 GECKOHEYHOCTH
4) or1 go (n-1)

3. CnuHOBOE KBaHTOBOE YHCIIO XapaKTEepU3yeT
1) BO3MOXHOE YMCIIO OpOUTalNel Ha TAHHOM DHEPTeTHYECKOM IOy POBHE
2) CcOOCTBEHHOE BpAllleHUE DIICKTPOHA OTHOCHUTEIBEHO CBOCH OCH
3) ¢dopmy anekrporHOro obdIaka
4) tun opbuTanu
[IpaBwiapHO BEIOpaH BapuaHT oTBeTa — 1 Oammt Tect u3 3 3amanuit: 1 6amt — «3» , 2 Oamna — «4» , 3 6amra — «5»

5.4. IlepeyeHb BH/IOB OLIEHOYHBIX CPEACTB

1. Bompocs! At KOHTPOJIBHBIX PA0OT U IK3aMEHY.
2. TecroBble 3a/1aHHSI.
3. Tlpaktmueckue 3amaHus I JJaDOPaTOPHBIX padoT.
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6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pekomenayemast tureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTODBI,

3arnaBue WsnarenscTBO, TOA Konuu-Bo
COCTaBUTENIHU
Eropos B.B.,
1.1 I]?IOIEIO&eBa Heoprannueckas u CII6. : U3n-Bo [Dnektponnslii pecypc].- Pexxum nocryna:
: e aHanuTHyeckas xumus | Jlans, 2014 http://e.lanbook.com/books/element.php?pll_id=45926

CunpBecTpoBa

n.I.

JKebentsen A. AHanuTHyeckass XuMusl.

J1.2

., XKepHocek A
K. u gp.

XHUMHUYECKHE METOIBI
aHaiu3a: yueOHoe
rmocooue

M.: HUIl UTHOPA-
M; MH.: Hos.
3HaHue, 2014.

[DnexTponHsIii pecypc].- Pexxum nocryma:
http://znanium.com/go.php?id=419626

J11.3

Mosguan H. .,
PomanoBa P. T".,
I'op6ynosa T. C.

AHanuTHYecKas XUMUS

Mocksa : UHD®PA-
M, 2017

[QnekTponHsIil pecypc].- Pexum nocryna:
http://znanium.com/go.php?id=770791

O6mas xumus. Teopust

Canxkr-IlerepOypr:

[QnektponHslil pecypc].- Pexum nocryna:

J11.4 | Koposwn H.B. H 3371378 yIe0. nocabue Jlaus, 2014. http://e.lanbook.com/books/element.php?pll id=51723
6.1.2. lonoTHUTeNbHASA JIUTEPATypa
ABTOpBHI, 3arnaBue W3parenscTBO, TOA Komnug-Bo
COCTaBUTEIH
JI2.1 |BapxoBckuit E.  [O6rmmas xumus: yuebnoe |Munck: Bermiiimas | [DaekTpoHHBIN pecypc].- Pexum qocryma:

B., Tkaues C. B., [moco0ue mkona, 2013 http://znanium.com/go.php?id=509204
Ilerpymenxo JI.
T.
Omnyeckue U GUINKO-
®dapyc O. A, XUMHHCCKHE MCTO/IET . |Mocksa; bepnun: . )
7122 |Sikymesa I 1 aHanm3a: 1abopaTOPHEIHA Tupexr-Mema [BHGKTPO.HHLIH pegypc]. — Pexxum JlocTyTIa:
’ "7 |mpakTHKYM: yueGHO- 2015 ’ http://biblioclub.ru/index.php?page=book&id=375309
METOAMYECKOe ocodue
JI2.3 |IlomoBa JI. ®. WNHcTpyMeHTaNIbHBIE ApXaHrenbck: [OnexTpoHHBIi pecypc]. — Pexum nocryna:
METO/IbI AHAIU3a: CAD®Y, 2014 http://biblioclub.ru/index.php?page=book&id=436184

IIpakTukym no
AHAJIMTUYECKON XUMUU:
yueOHoe mocobue



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. METOAMYECKHUE YKA3AHUA AJISI OBYYAIOIHINXCS IO OCBOEHUIO JTUCIHUIIJIMHBI
(MOAYJISA) ITepeuennb yueOHO-METOAUYECKOT0 O0ecedeHHs 1JIsl CAMOCTOATEILHOMH PadoThI 00y4alouXxcst
1O JUCUHMIJINHE

CopneprxaHue JUCHUILIUHBL.

Metoauueckue MaTepHaIbl A1 U3YYEHUS OTAEIBHBIX Pa3/esIOB JTUCLUIUINHBL.
Mertoauueckre MaTepHabl 111 pabOTHI HA TA0OPATOPHBIX 3aHATHIX.
MeTtonudeckrue MaTepHas VTS OATOTOBKH K 3K3aMEHY.

i N =

1. Conep:xanue qUCHMILTHHBI

1. Bsexnenue. BemecTBo. ArperaTHoe cocTosiHHe. ATOM, MOJIEKyNa, 3JeMEHT. ATOMHas, MOJICKYJIApHas
Mmaccel. KommuectBo BemectBa. Mo, MosipHass Macca. DKBUBaleHT. BameHTHocTh. Crexmomerpus. [ a3oBbie
3aKOHBI

2. CocraB, crpoeHHe aroMa. ATOMHBIH HOMep U 3apsan snapa. M3oromel, u300apbl, H30TOHBI.
PagnoaxTuBHOCTH. KBaHTOBO-XMMHYECKOEe OMMCaHHE MOBEICHUA 3JeKTpoHa B atoMe. [Ipunnun Ilaynu, npasuia
Xynna, KieukoBckoro. DneKTpoHHbIe (GOPMYIIbI ATOMOB

3. Ilepuonuueckuii 3akoH W mnepuoanveckas cucrema anementoB JI. U. Menneneesa. [lepunoaudeckoe
N3MEHEHHE XUMHUYECKUX CBONCTB, YHEPTUH HOHU3ALIUH, CPOACTBA K 3JIEKTPOHY, JIEKTPOOTPUIIATEIBHOCTH, aTOMHBIX
Y MOHHBIX PaJIyCOB JIEMEHTOB KaK CJIEJCTBUE IEPUOJMYHOCTH U3MEHEHHUS DIIEKTPOHHBIX KOH(UTypalunii 3JIeMEHTOB

4. Xumundeckasi cBsi3zb. Bumbl XUMHU4YecKoil cBsi3u (KOBaJEeHTHAas, MOHHAs, METaJUIMYECKasi, BOJAOPOIHAs).
Metog BC (06o0miecTBieHHE BIIEKTPOHOB, IEpeKphIBaHHE aTOMHBIX opOutaneir (AO), KpaTHOCTH CBs3eH,
3JIEKTPOHHBIE CTPYKTYPBI MOJICKYIT). XapaKTepUCTUKH KOBAJIEHTHON CBS3M (SHEPT NS, AJIHHA, KPATHOCTB, TTOJIIPHOCTD,
HarpaBieHHOCTh). [ mopumuzanms AO. Meron MonekyIsipHbIX opouTaneit (MO). MonekysipHOe U HEMOJICKYILIPHOE
CTPOCHUE BeLIECTB. MeXMONEKyIApHbIE B3auMoAeHCTBHA. KprucTamnnyeckas pelmeTka

5. OCHOBBI XHMHUYECKOW TEPMOJMHAMUKH. JHTANBIUS W TermoBod 3ddekr peakmuu. 3axoHBl [ecca.
OHTponus Kak Mepa HEeyHopsAIodeHHOCTH cucTeMbl. CBoOomHast sHeprusi ['mO0Oca. HampaBieHne XMMHYECKHX
peakiuid. DHeprus akTHUBAIMM. XHUMHUYecKass KHHETHKAa. BiusHHe TemmepaTypbl, NaBICHUsS, KOHIEHTpAlUH Ha
CKOpoCTh peakiuu. CKOPOCTh FeTEPOTeHHBIX peakiuil. XuMudeckoe paBHoBecue. Koncranrta paBHoBecus. [IpuHIun
Jle latense

6. PacTBopbl (MOHHBIE M HEWOHHbIE). VjeanbHble M HeWaealbHbIE PACTBOPBI, aKTHBHOCTh. CHOCOOBI
BBIP@XEHHUSI COCTaBa pacTBOpoB. 3akoHbl Payns, I'erpu. Kpmockommsa, O0ymmmockomus. Ocmoc. PacTBopsr
JIEKTPONUTOB. TeopHs 3NEeKTPOIUTHYECKOH nucconuanuu. [Iporomurudeckas teopus. PaBHOBecus B pacTBopax
anekTponutoB. Monnoe npoussenenue Bonabl, pH, pOH. Peakuuu B pactBopax siekTposnuToB. IlpousBeneHue
pactBopumoctH. ['ugponns

7. OKHCINTENHbHO-BOCCTAHOBHUTEINIbHBIE peakuuu. CremeHW okucieHus. [Iporecchl OKWCICHHS U
BOCCTaHOBJCHUs. BaxxHelimue okuciutenu u BoccraHoButend. CocraBnenne ypaBHeHHH OBP (MOHHO-3)1eKTpOHHBII
METOJ U METOJ dNIeKTpOoHHOTO Oananca). Tunel OBP. CtanmapTHEI OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIN MTOTEHITHAT

8. Kowmmnekcubie coeaunenus (KC). Koopaunaunonnas teopust Bepuepa. Homenknarypa KC. KBanTtoBo-
MeXaHH4YeCKHUe METO bl onncanus xumudeckoii cBs3u B KC. Meroa BC. Meron MO. ducconmanus B pactBopax KC,
KOHCTaHTa HECTOMKOCTHU

9. OCHOBBI  9JIEKTPOXMMHH. OJIEKTPOIHBIM moTeHuuan. Bopoponuslid anextpon. CraHIapTHbIE
JIEKTPO/HBIE MMOTEHIMANBI. Psan HanpsokeHuit MetaioB. YpaBHeHne HepHcra. [NanpBanmnueckue snemeHtsl. D/(C.
Koppo3sust MmeTayuioB. DnexTponn3

10. OcHOBHBIE METO/IBI KAUECTBEHHOTO M KOJINYECTBEHHOTO XMMHUYECKOTO aHaJIH3a.



2. MeTomnm4ecKkne MATEPHAJIBI IJIsl N3YYeHHUsI OTAEIbHBIX Pa31eJI0B 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 onenusarorcst B 1 6amt, Ne 5-8 onenuBarores B 1,5 6amia. MakcuMalbHOE KOJIMYECTBO
6amnos 3a padoty — 10.

3. Metoauueckue MaTepuaJIbl JUIsl padoThI HA J1a00PATOPHBIX 3AHATHSIX
Tewmpl mabopaTopHBIX PadoT:

TexHuKa O0e30MacHOCTH. XUMUYECKas oCyIa.

KauecTBeHHbIE peaKI[i HA KATHOHBI.

KauecTBeHHBIC peaKIlii Ha aHHOHBI.

AHaJIu3 HEM3BECTHOT'O BELIECTBA.

Kuc10THO-0CHOBHOE THTPOBaHHE.

JXecTkocTb BOJBIL.

Sk wnE

Pexomenoayuu ona noocomosku Kk 1a00pamopHeiM 3aHAMUAM

JlabopaTtopHas pabora
Nel

BrimonHeHre npakTHYECKOH (SKCIIEpUMEHTANbHOM) 33/1a4r, 00bICHEHHE TEOPETHISCKUX OCHOB JIAHHOM
paboTeI

—1 6aan

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

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

[IpemuanbHBIN 0aUTBI 32 KAUECTBO W TBOPYECKHIA TIOIXO/I IIPY BBITIOTHEHHUH JTA00paTOpHOH paboThl — 1 6ama
JlaboparopHast paborta Ne2

Brinonnenne npakTHuecKo (SKCIEPUMEHTAIBHOM) 331241, OObSICHEHNE TEOPETUIECKUX OCHOB JaHHOU
padoTeI

—1 6ann

Cobece0BaHue TI0 OJJHOMY M3 3a/IaHUH JIJIs1 CAMOCTOATEIIbHOM padoThl -1 Gaa

Pemenue 3anaun Ha TeMy AaHHOHU J1abOpaTOpHOH paboThl — 1 Han

[TpeMuanpHBIN OaUTBI 32 KAYECTBO U TBOPUYECKUH IMOAXO/ P BEITIOTHEHUH JIA00paTOPHOH paboThl — 1 aswa
JlaGoparopHas pabora Ne3

Brimonnenne npakTHuecKo# (SKCIEpUMEHTaIbHOM) 331241, OObSICHEHUE TEOPETUIECKUX OCHOB JaHHOU
paboThI

—16ana

ColecenoBanue 1o OTHOMY U3 3aIaHUH IJIs1 CAMOCTOATENILHON paboThl -1 Hana

Pemenue 3anaun Ha TeMy AaHHOHU J1abOpaTOpHOM paboThl — 1 Hana

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

JlaGopatopnas paGora Ne4

BrmonHenne mpakTruyeckon (3KCIepuMEeHTaIBHON) 3a1a4H, 00BSICHEHHE TEOPETUIECKUX OCHOB TaHHOM
paboThl

—1 6amn

CobecenoBanue 1Mo OTHOMY U3 3aJaHUM IJIs1 CAMOCTOATENLHON paboThI -1 Has

Pemenuie 3agaun Ha TeMy JaHHOH J1abopaTOpHOM paboThl — 1 Gas

[IpeMuanpHBIN OaUTBI 32 KAYECTBO U TBOPUYECKUH IMOAXO/ IPH BEITIOTHEHHH JIA00paTOPHOH paboThl — 1 daswa
JlaGopatopHas pabota Ne5




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

CobecenoBanue 1Mo OTHOMY U3 3aJaHUM JJIs1 CAMOCTOATENLHON paboThl -1 Hasa

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

[IpeMuansHBIi GalIbl 32 KAYECTBO U TBOPUYECKUHN IMOAXO MPY BBIMOIHEHUH JabopaTopHoi paboTsl — 1 6awI
JlaboparopHast pabota Ne6

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

CobecenoBaHre 0 OJHOMY W3 33IaHUH JIJIS1 CAMOCTOSATENEHOU padoTs! -1 6ann

Pemrenue 3agaun Ha TeMy JaHHOU J1abopaTOpHOM paboThl — 1 6ana

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

Pexomenoayuu ons pabomol Ha 1a60pamopHbIX 3AHAMUSX
[Mpaktryeckue 3ausTUs M0 qUCHUILIHHE «O0IIast ¥ aHATUTHYECKAsT XUMUSD SIBJSIFOTCS OJTHOM U3 BaKHEHIIMX (hOopM 0OyUeHuUs
CTY/IEHTOB M MMPOBOJISITCS C LIENbIO YIITyOIEeHHS U 3aKPEIUIEHHS 3HAHUM, TPUBUTHS HABBIKOB MOUCKA, 0000IIEHHS U U3JIOKEHUS
MarepHana.

Temamuka nabopamopHuvix 3aHAMUL
Jlaboparopras pabdorta Ne 1 «TexHrnka 0€301MaCHOCTH M XUMHIECKAs! TTOCY1a»

JlabopaTopnas pabota Ne 2 «KadecTBeHHBIE peakIny Ha KATHOHBD)
JlabopaTopnas pabota Ne 3 «KaduecTBeHHBIC peakIIny Ha aHHOHBD)
JlabopaTopnas padota Ne 4 « AHaTH3 HEU3BECTHOTO BEIIECTBA»
JlabopaTopnas pabota Ne 5 «KucCIOTHO-OCHOBHOE TUTPOBAHHE»

JlaGopatopnas pabota Ne6 «KecTkocTb BOABI

4. TpeGoBaHusi K peiTUHI-KOHTPOJIIO

Mopysn Tembl Buasl padot BaJuibl
OCHOBHBIE METOIBI Jlaboparopnas pabota Nel 4
KauyeCTBEHHOTO Jlaboparopnas pabota Ne2 4
XUMHUUYECKOT0 aHaJIM3a. Jlaboparopnas pabota Ne3 4
BemiectBo. AToMHast, Tect Nel 10

MOJIEKYJISIpHAS MACCHI.
KonunuecTto BemecTsa.

I mopynn Mouib, MOJIsIpHAsI Maccea.
DOKBUBaJIEHT. ['a30BbIe
3aKOHBI.

Crtpoenue atoma. KBaHTOBO-
XUMHUYECKOE OTMCaHUE
TIOBCACHUA DJICKTPOHA B

aTome
Tect No2 8
Hroro I moayin: 30
OCHOBHBIE METOBI Jlaboparopnas pabota Ned 4
KOJIN4ECTBEHHOTO JlabGopaTopHast paboTa No5 4
I Moxy:» XMUMHUYECKOTO aHAIN3A. JlaGopatopHas pabota Ne6 4
OCHOBBI XUMHUYECKON Tect Ne3 10
TEPMOJIUHAMHUKH. Tect Nod 8

PacTBopbI.
Hroro II moayJib: 30
Hroro 3a ABa MoayIs: 60
JK3aMeH 40

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

Nerr.i.

OOHOBJICHHBIN pa3en
paboueii mporpaMMel
JTUCIUATITAHBI (MOIYJISI)

Ormrcanne BHECEHHBIX
W3MEHECHUHN

PexBU3UTEI TOKYMEHTA,
YTBEPAUBLIETO U3MEHEHUS




