MunucrepcTBo o0pa3zoBanus U Hayku Poccuiickoii denepannmn Dopma
VY IIbSHOBCKHMH rOCYAapCTBEHHbIH YHUBEPCUTET P
@ - Pabouast mporpamMma 1o JUCLHILINHE

pemenuem Yuenoro coseta MOOPBT

ot 17 masi 2022 1. niporexon Net018-05-22

[Ipencenarenn { (Pei6bun B.B.)
(noonucs, pacuugposka noonucu)
« 17 »__wmas__ 2022r.
PABOYAS TIPOT'PAMMA JIUCHUIIJIMHBI

Hucuunimua | Xumus

DaKysbTeT Nu:xkeHepHO-Ppu3nyecKuil pakyJabTeT BBICOKHX TEXHOJIOTH

Kadenpa Kadenpa o6meii m 6M010rn4ecKo XuMum

Kypc 1
Hanpasienue (crieruaibHOCTh): 28.03.02 «HanouH:keHepHs»
K00 Hanpaeienus (cneuuaﬂbHocmu), NOJIHOe HauMeHo8aHue
Hanpasnennoctb
(mpoduns/crienranuzaiys) HaHOTeXHOJOTHN 1 HAHOMATEPHAJIBI
NOJIHOE HAUMEHOBAHUEe
®opma 00yueHHs OYHAast
OYHAA, 3Ad04HAA, OUYHO-3A0YHAA (ykasamb MmoJibKO me, Komopblepemusylomwl)
Jlarta BBeneHus B yueOHbIN npouecc Yal'V: «01» centsaops 2022 r.
[TporpaMMma akTyanu3upoBaHa Ha 3aceJaHuH Kadeaphl: MPOTOKOT No oT 20
[TporpaMma akTyanu3upoBaHa Ha 3aceaHuM Kaeaphl: MPOTOKOIT No oT 20
[TporpamMMma akTyanu3upoBaHa Ha 3aceJaHuH Kadeaphl: MPOTOKOT No oT 20
Caenenus o pa3padOTUHMKAX:

JIOIDKHOCTB,

0)5(0) Kadenpa

yd€Hasd CTCICHb, 3BAHUC

EnukeeBa JI.O.

Kadenpa o6meii n
OMOJIOrHYeCKOH XMMHUH

Crapumii npenogaBarteb

COI'TACOBAHO

COI'TACOBAHO

3aBenyrouuii kaheapoil, peanusyronieit
quciuminny (kadenpa D)

3aBenyommii BelycKammel kadgeapoi
Pu3n4eCKOro MaTepruaaoBeIeHUus

- 7 /
C %/ /0.10.Ipomns/ YA /B.H. T'onoBaHoOB/
[~ (noonucw) (DPHO) (}’lOdI’ll/lCl{) (@HO)
«15y» anpens 2022 r. « 15 »  ampens 2022 1.
dopma A Crpannma 1 uz 21




MunucrepcTBo o0pa3zoBanus U Hayku Poccuiickoii denepannmn
VY IIbSHOBCKHMH rOCYAapCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouast mporpamMma 1o JUCLHILINHE

JIUCT U3MEHEHU

B pa6ouyro nporpaMmmy TUCHMIUIHHBI « XMMHUSD)
Hanpagnenue (cnenuansaocts): 28.03.02 Hanoun:xenepusi (éaxanaspuam)
Hampasnennocts (mpoduis/crienuanu3amnys): HaHOTeXHOJ0rHM 1 HAHOMATEPHAJIbI

®dopma 00yueHUS: OUHAA

n/n

®UO 3aBenymoniero

Conep:xxaHue u3MeHeHHsI WJIH CChLIKA kadenpoii, peajgusyouiei
Ha NPWIaraeMblii TEKCT U3MEHEeHUsl | IMCUMILUIMHY/ BhITyCKalome

kadeapoii

IMognuck Jara

®opma A

Crpannma 2 uz 21




MunucrepcTBo o0pa3zoBanus U Hayku Poccuiickoii denepannmn

o o Dopma
Y IIBSAHOBCKUI roCy1apCTBEHHBIIl YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

1. IIEJIX 1 3AJIAYU OCBOEHUS JUCHUITJIMHBI

Lesn ocBoOeHUs AUCUMIVINHBL: J(UCIUIITMHA «XUMES» UMEET LeIbio (POpMUPOBAHUE Y
CTYJCHTOB OCHOBHBIX TOHSATUH TEOPETUYECKOW XHMHUH, HEOOXOIUMBIX Ml H3y4YCHHS
OOIIeHAyYHBIX W CHEUUANbHBIX JAUCHUIUIMH, a TaKXKe Pa3BUTHE NPOPECCHOHAIBHBIX HABBIKOB
Ut TPO(heCCHOHANIBHOM AESITeTbHOCTU, TPEOYEeMBbIX KBATH(PUKAIIMOHHON XapaKTepUCTUKOW MO
HaIpaBJIEHUIO NOAroToBKU «HaHouHKeHepus».

3agaum ocBOeHHUS AUCHUIINHBI:

e (dopMHpOBaHNE CUCTEMHBIX 3HAHUH O METOAAX U METOJMKAX XMMUYECKOTO aHaJIH3a,
HNPUMEHSEMBIX B IPAKTUYECKON JAEATEIBHOCTH 110 cennanbHOCTH «HaHoumkenepus».

e (opMupoBaHHE YMEHUI BHIIOIHATH B HEOOXOIUMBIX CIIydasiX pacyeThl MapaMmeTpoB
PA3JIMYHBIX IIPOICCCOB.

e (popMupoBaHHE YMEHUs PaOOTHl C XMMUYECKUMH BEIIECTBAMHU IIPU PEIICHUN
po0JIEMHBIX 3a]a4

e (opmupoBaHUE NPAKTHYECKUX HABBIKOB TIOCTAHOBKHU M BBHITOJTHEHHS
9KCIIEPUMEHTAIBHON paOOThI 10 UACHTU(UKAIINY BEIIECTB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JlucuuIinHa SIBJISETCS 00sA3aTeIbHOM M OTHOCHTCS K 0OasoBoi uvactm bioka bl
«Jductununel - (MOIYaM)» OCHOBHOM mpodeccnoHalbHOM 00pa3oBaTenbHOM MPOTrpamMMBbl
(OIIOIT), ycranaBnmuBaeMoli  By3oM. JlaHHas  JUCHMILIMHA  SIBISETCS  OJHOH W3
OCHOBOIIOJIATAlOIIMX JHUCIUILIMH B CUCTEME IMOJATOTOBKHM OakaiaBpa mo HampaieHuto 28.03.02
«Hanounxenepusi».

Pe3ynbTaTtel OCBOEHHUS MUCHUIUIMHBI OyayT HEOOXOAMMBI Ui JajdbHEHIIero mpoiecca
00y4deHUs1 B paMKax MO3TAMHOTO0 (OPMHUPOBAHUSA KOMIETEHIUN TMPU HU3YyUYEHUU CIETYIOIINX
CIIeIMATbHBIX TUCITUTIIINH:

e AHanuTHYeCKas TeOMETPHS U JIMHEWHas anredpa
BrICOKOBaKyyMHBIE TEXHOJIOTHYECKUE MTPOLIECCH B HAHOMH)KEHEPUHU
Huddepennnanbapie ypaBHEHHS U IUCKPETHAS MaTeMaTHKa
Komno3unmonnsie Marepuansl. MeTamioMmaTpu4HbIe, C IOJMMEPHON MaTpULIEH
MarepuanoseneHnue
MarepuanoBeeHue HAHOMATEPUATIOB U HAHOCUCTEM
OCHOBBI HAHOTEXHOJIOTUI 1 HAHOMATEpPUaJIOB
[Ipuknagnas MexaHuka
Cucrembl ynpaBlIeHHUs] TEXHOJIOTUYECKUMH MPOIIECCaMU
CtpykTypa 1 CBOMCTBA METAILIMYECKUX HAHOMATEPUATIOB
Teopust BEpOATHOCTEN U MAaTEMATUYECKAS] CTATUCTUKA
TeXHOJIOTUYECKHE CUCTEMBI B HAHOTEXHOJIOTHIX
®dusuka
DOU3NKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJIOTUH
DIEKTPOTEXHUKA U JIEKTPOHUKA

a TakkKe g MNPOXOXKIACHHS Yy4eOHOW, NIPOU3BOIACTBEHHOW U MPEIAUIIIIOMHON TPAKTUK,
roCyJapCTBEHHOM UTOTOBOW aTTECTALUH.
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3. IEPEYEHb IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHUS 110 JUCHUIITIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHUA OIOII
[Ipoulecc w3ydeHHWs] AUCHUIUIMHBI HaMpaBiIeH Ha (OPMUPOBAHUE  CIIEAYIONINX
KOMIIETECHIINH:
Kon n
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 110 JUCHHUILIMHE
HAHMMEHOBaHUe
N (MOyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMHU A0CTHKEHU S
peajaunsyemMoit N
KOMIIeTeHIU
KOMIIeTEeHIIUH
OIIK-1 3HaTh: OCHOBHBIE IIOHATHS, 3aKOHBI M MOJIETIM XUMHUYECKUX CUCTEM,
Crioco0eH pemarh | pEakIMOHHYIO CTIOCOOHOCTH BEIIIECTB; CBOMCTBA OCHOBHBIX BHIOB
3a/1auu XUMHUYECKHUX BEIIECTB U KJIACCOB XMMHYECKUX O0OBEKTOB; OCHOBHbBIC
npoecCHOHATBHON | TIOHATHS, 3aKOHBI ¥ MOJICITH KOJUIOUIHON M (M3NIECKON XHMHH;

JeITEeIbHOCTH Ha
OCHOBE MPUMEHEHUS
€CTECTBEHHOHAYYHBIX
1 OOIIEMHKEHEPHBIX
3HAHWH, METOJIOB
MaTeMaTU4eCKOro
aHanu3a u
MOJICIIUPOBAHUS

YMeTh: caMOCTOSITENIFHO NPUOOpEeTaTh HOBBIC 3HAHMS IO MPEIMETY,
II0JIB30BAThCA CIELMAIBHOM JIUTEpaTypod U HaxOIUTh HY)KHYIO
nHGOPMAIHIO B TII00aTHHBIX KOMIBIOTEPHBIX CETAX M KOPIIOPATUBHBIX
MH(GOPMALMOHHBIX CUCTEMAX.

Baagers: MeTonamMu SKCHEPUMEHTANBHOTO HCCIEIOBAHHS B XHUMUU
(TutanupoBaHMe, MOCTAaHOBKA M 00pabOTKa IKCIEPUMEHTA), METOAaMHU
BBIICTICHUS M OYMCTKU BEIIECTB, ONMPEAENIEHUsI X COCTaBa; METOJaMHU
MpeACKa3aHusi MPOTEKAHUS BO3MOXKHBIX XUMHUYECKHX DPEAKIUA U HX
KUHETHUKY.

4. OBIASA TPYAOEMKOCTbD JMCHUIIJIMHBI

4.1. O0beM IMCHMILIHHBI B 3a4eTHBIX eqnHnnax (scero) — 3 3ET.

4.2. O0beM THCHUILIUHBI N0 BUAAM y4eOHOM padoThl (B 4acax):

KosanuectBo yacos (popma o0yueHunsi — 04Has)
Buj yue6Hoii padoThl Bcero mo B T.4. [10 ceMecTpaM
TUIAHY 1 2 3 4-8
1 2 3 4 5 6
KonrakTHas pabota 54/54 54/54
o0yuaroIMxcs ¢ NpenoaBaTereM
AyIUTOpHBIE 3aHATHSA:
e Jlexuuu (B T.u. 0 ITpID)* 18/18 18/18 - -
® [PAKTHYECKUE U CCMHHAPCKHE 18/18 18/18 - - -
3ansaTus (B T.4. 0 IIpIT)*
e Jj1abopaTopHble pabOTHI, 18/18 18/18 - - -
npakTuKymsl (B T.4. 0 ITpIT)*
CamocrosTenpHas pabora 54/54 54/54 - - -
dopma TeKymero KOHTPOIIs TECTHPOBAH | TECTHPOBAH - - -
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3HAHHUN ¥ KOHTPOJIS ue ue

CaMOCTOSTEIILHOM PabOTHI: YCTHBIH YCTHBIN

TECTUPOBAHHUE, KOHTP. paboTa, OIIpocC oIpoc

KOJIOKBHYM, pedepar u np. (He

MeHee 2 BUIOB)

Bunel npomexxyTouHoit 3auer 3auer - - -
aTTecTaluu (dK3aMeH, 3a4eT)

Bcero yacoB nmo JucuuIInHe 108/108 108/108 - - -

*B cnyuae HeoOX00UMOCMU UCNONb308AHUSL 68 YUeOHOM npoyecce 4acmudHO/UCKIIOUUMETbHO
OUCMAHYUOHHBIX 00pA308aMENbHBLIX MEXHONO02UNl 6 mabauye uepes Cileul YKA3bIBAEMCs

KoJjudyecmeo 4Hacoe pa60m bl

IIIC ¢ obyuarowumuca 05

OUCMAHYUOHHOM hopmame ¢ NPUMeHeHUeM dIeKMPOHHO20 00YYEeHUsL.
*yacwel IIpll no oucyuniune ykasvigaromes 6 coomsemcemeuu ¢ VII, 6 ciyuae, eciu OuCyuniuHou

NPeOyCMOMPEHO  BbINOIHEHUE OMOEIbHbIX JJeMEeHmo8 pabom,
npogeccuonanbHol 0essmenbHOCMbi0 00VHaAIOUUXCAL.

npogedeHus 3auAmuil 8

C8A3aHHBIX €  OyOyweli

4.3. Copep:xkanue TMcUUIIMHBI (MoayJisi). PacnipenesieHue 4yacoB o reMaM 1
BH/aM y4eOHOl padoThbI:

dopma 00yueHUs — oyHas

Buibl yueOHbIX 3aHATHIH

AyIUTOpHbBIE 3aHATHS

dopma
MPaKTH- | Jadopa- |3aHATHS B
CamocTo-| TeKyIero
Ha3Banue pa3aesioB u Tem | Becero YyecKHe | TOpPHbIe | HHTEepaK-
. |ATeJIbHAsI| KOHTPOJIS
JIEKIIHH | 3aHSATHS, | paG0Thl, | THBHOM N
pabota | 3HaHUWIA
ceMHHA- | MpakTu- | ¢opme
pbI KYMBI
1 2 3 4 5 6 7 8

1. OcHOBHBIC TIOHSATHS U 6 1 - - - 5 TECTHPOBa-
3aKOHbI XUMUU HHE

2. Ctpoenue aroma. 6 2 - - - 4 TECTHPOBA-
XuMHYeCcKas CBA3b U HHC
CTPOECHUE BEIIECTBA

3.DHepreTuka 13 2 4 4 7 TECTHUPOBA-
XUMHYECKHX IIPOIIECCOB. HHC, .
XumMuyeckas KWHETHKA. YCTHBIN
XuMHYEeCKoe O1Ipoc
paBHOBECHE.

3. PactBOpHI 11 2 2 2 7 TECTUPOBa-
PactBOpsI Hue,
3JIEKTPOJIUTOB. YCTHBIN

oIpoc

4. JlucniepcHble 11 2 2 2 7 TECTUPOBA-
cucteMbl. CTpoeHue nue,
U YCTOMYUBOCTh YCTHBIN
JMCIIEPCHBIX CUCTEM. OIIpocC
Komnonnnsre
pacTBOPBL.

[ToBepxHOCTHO-
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aKTHBHEIC BEIECTBA.
OMyJIbCUN.
5. DIEeKTpOXUMHUYECKHE 11 2 2 2 7 TECTHPOBa-
IIPOLIECCHI HHe,
Metamibl. YCTHBIU
Koppo3suonusie Orpoc
MPOIECCHI
6. XuMmwusi HEMETaJUIOB. 10 1 2 2 7 TECTHPOBA-
HUE,
YCTHBIN
onpoc
7. XUMHSA METAJIIOB. 10 1 2 2 7 TECTHPOBa-
HHC
8. Xumus 11 2 2 2 7 TECTHPOBa-
YIJIEBOIOPOIOB. Hue
9. Xumus 13 2 4 4 7 TECTUPOBA-
KHUCJIOPOACOAEPIKAIIN HHE,
X OpPraHUYeCKUX YCTHBIN
COCJIMHEHUH. ompoc
10. Xumust 10 1 2 2 7 TECTHPOBa-
a3oTcoziepKaInux HHUE
OpraHUYECKUX
COETUHEHUN
HUTOI'O: 108 18 18 18 54 -

5.COAEP)KAHUE JUCHUILJIMHBI (MOLYJIS)

Tema 1. OcHOBHBIE CTEXHOMETPHUYECKHE 3AKOHBI.
3aKOH COXPAHEHHUs MaccChl, 3aKOH TOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOUIEHWH, 3aKOH
SKBUBAJIEHTOB, 3aKOH ABOTaIp0 U €r0 CJIEJICTBUS.

Tema 2. CTpoenue atoma. XuMHYeCKasi CBSI3b M CTPOEHHE BelllecTBa.

CoctosiHue 31eKTpoHOB B aroMme. [loHsTHE 00 SHEPreTHUECKUX YPOBHAX U DIEKTPOHHBIX
opOutansx. [I[puHIUIIBEI ¥ MpaBwIia 3aMOJHEHUsT aTOMHBIX opOuTaneil. [lepuoanueckas cucrema
. WU. Meunneneesa.s-,p-,d-, u f-amementsl. M3MeHeHHE aTOMHBIX M HOHHBIX DPaJMyCOB B
[Tepuoaunueckoit cucreme. llepuonnueckoe H3MEHEHHME CBOMICTB 3JEMEHTOB. OJEKTPOHHAas
KJIacCU(UKALUSA XUMHUECKUX DJIEMEHTOB.

OCHOBHBIE BUJIbI U XapaKTEPUCTUKN XUMHUUECKOMN CBsI3U. KOoBajieHTHasl CBSI3b: MEXaHU3M
00pa3oBaHWsl KOBAJICHTHOW CBSI3UM, PA3HOBHIHOCTH KOBAJICHTHOW CBsi3u. [ mOpummzarus
aTOMHBIX opoOutaneii. [lonsTe o MeToze MONEKYISIpHBIX opOuTaneil. loHHas CBSA3b: MEXaHU3M
00pa3oBaHMs, XapaKTEPUCTHKA HMOHHOM CBs3W. MeTramumueckas CBsi3b. MEXKMOJICKYISIPHOE
B3aMMO/ICHICTBHUE.

Tema 3. DHepreruka XHMMHMYECKHX TMpoueccoB. XHMHYECKasi KHHETHKA.
XuMHYecKoe paBHOBecHe.

DHepreTudyeckue XUMHUYECKUX peakiuil. OcHOBHble MOHATHs. Termiora u paboTa.
BHyTpeHHs »HEprus W SHTAIbNH. TepMOXMMHYECKHE 3aKOHbI M ypaBHEHMs. 3akoH ['ecca.
PacueTsl cTaHIapTHBIX HTATBINN XUMHUYECKUX peakliuid U (PU3HKO-XUMUYECKUX MPEBpaICHHIA
Ha ocHOBe 3akoHa ['ecca. IloHaTne 00 PHTpoONHH KaKk Mepe HEYHOpSAOYECHHOCTH CHCTEMBI.
Oneprus [ub0Oca kak KpuTepwii CaMOMPOM3BOIBHOTO  MPOTEKAaHWs  Mpolecca W
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TEPMOJIMHAMUYECKON YCTOMYMBOCTH XUMUUYECKUX PEAKLIUM.

Knaccupukanuss XuMU4ecKHX peakuuid. MONEKYyIIpHOCTh M TOPSJIOK PEaKIHH.
OcHOBHbIE TOHATHS KHHETUKU. CKOPOCTh TOMOTEHHBIX U T€TEPOTCHHBIX XUMHUYECKUX PEaKIUil.
3aBUCHUMOCTb CKOPOCTH PEaKLMU OT KOHLIEHTPALMU U TEMIIEPATypbl. DHEPIUs aKTUBALMH. 3aKOH
neiictByromux Macc. OOpatumble U HeoOpaTHMble peakiuu. XHUMHYEeCKOe paBHOBECHE.
KoHcTaHTa XMMHYECKOTO pPaBHOBECHS U €€ CBA3b C TEPMOJMHAMHYECKHMMH (DYHKIHSIMU.
@akTOphl, BIMSIOLNIME HAa XUMUYECKOE paBHOBecue. (CMEIIeHHE XMMHYECKOTrO pPAaBHOBECHSI.
ITpunnun Jle larense.

Tema 4. PacTBopbl. PacTBOpBI 3JIEKTPOJIUTOB.

PactBopsl. Knaccuduxanus pactBopoB. CrocoObl BBIpaXEHHS COCTaBa PacTBOPOB.
Teopus pactBopoB. TepmonnHamuka npouecca pactBopeHus. PactBopumocts. 3akonsl ['enpu,
Hanbrona u CeuenoBa. KosmuraruBHble CBOMCTBa pacTBOPOB.

DneKTpoauThl. BoHbIe pacTBOPHI CHIIBHBIX U CTA0BIX JIEKTPOIUTOB. AKTUBHOCTD.
KoaddurmenT aktuBHOCTH. Teopun Kucinot U ocHOBaHUH Appennyca, bpencena-Jloypa u
JIptouca. KoHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH. OCOOEHHOCTH BOJBI KaK PACTBOPUTEIIS.
Bonoponusiit mokazarens — pH. OOMeHHBIE peakIuy B pacTBOPAX: HEUTpaIH3allud, THAPOIIN3a,
ocaxkJieHus — pactBopurens. [IpousBenenue pacTBOpUMOCTH.

Tema 5. Iucnepcubie cucrembl. CTpoeHHe U YCTOWYHUBOCTH JHCIEPCHBIX CHCTEM.
Kosutonaabie pacTBopbl. [10BepXHOCTHO-aKTHBHBIE BellleCTBA. IMYJIbCHH.

OO01ue NoHATHS O TUCHEPCHBIX CUCTEMAX. J{UCIIEpCHOCTD U TUCIEPCHBIE CUCTEMBI.
Knaccudukanus qucnepcHsix cucreM. CriocoObl 00pa3oBaHus U YCTOHYMBOCTH AUCIIEPCHBIX
cucteM. 3054, resu, cTyJHu. [lonydenne KomonaHbX pacTBopoB CTpyKTypa KOJUIOUHON
yacTulbl. MunemisipHoe cTpoeHue 30ieil. icxoapie MOHATHS 00 YCTONYMBOCTH AUCTIEPCHBIX
cucteM. DHeprusi Ban-nep-BaaabCoBbIX B3aUMOIECHCTBUN. DIEKTPOIIUTHAS KOATYJIALIHS.
[Tentuzanus. KuneTtnka nporecca KoaryssiuH.

ABp030iH, MOPOIIKH, CYCHEH3UH, NEeHbl. [I0BEpXHOCTHO-aKTHBHBIE BEIIECTBA U HX
BIMsSIHUE Ha aucnepcHble cuctemsbl. [Ipumenenne I[TAB. DOmynbcun: npo6iemMbl yCTOMUUBOCTH.
Tun »smynbcuu. OMyneratopel: ux jAeictBue W Tunbl. ComoOwnmzanus (KOJIOWJHOE
pacTBopeHue).

Tema 6. dnexkTpoxumudeckue npoueccobl. Meranianl. Koppo3nonnsie npouneccsl.

OKHCINTENbHO-BOCCTAHOBUTEIbHAS CIIOCOOHOCTD pa3iNyuHbIX coenuHeHuil. [lonsTue 06
NIEKTPOAHBIX NoTeHInanax. CTaHAapTHBIA BOAOPOAHBIN JIEKTPO ¥ BOJOPOIHAS LIKaIa
noTteHuuanos. OnpeneneHne u KiacCuPpUKaus 3JIeKTPOXUMUUECKUX MTPOLECCOB. Y paBHEHHE
HepHcra u HanpaBieHNe OKACIUTEIbHO-BOCCTAHOBUTEIBHOTO ITpoLiecca. ['apBannueckuit
anemeHT. DJIC nporecca u ee usmepenrne. AKKyMyJIsTOPbl: CBUHIIOBBIN M HUKENb-KaIMUEBBIH.
[TpuntMn paboThl aKKYMYISATOPOB. DNeKTponn3. 3akoHbl Dapajes.

Meramibl. 3aBUCHMOCTH CBOMCTB METAJUIOB OT WX MojoxkeHus B Ilepuommueckoit
cucreme JI.M1.MenneneeBa. OCHOBHbIE METOABI MOJyYEHUS MeETAUIOB. MHTepMeTamindyeckue
COCIMHEHUSI W TBEpAbIE pPacTBOPbl MeTauioB. CIulaBel, JUarpaMMbl COCTOSIHUSL CILJIABOB.
[IpuMeHEeHNE METAIUIOB U CIIIaBOB B TEXHHMKE. DU3MKO-XMMHMUYECKHUE MPOLIECCHI NIPU CBApKE U
naiike MertawioB. Koppo3us MeTaimoB W CIIaBOB. Buabsl KOppO3WMH: XHMHUYECKas U
ANIEKTPOXMMHUYECKAsi. MeToAbl 3alMThl OT KOPPO3UM: JIETMPOBAaHHUE, AJIEKTPOXUMHUUYECKAsS
3alUTa, 3alIUTHbIE TIOKPHITHS, HM3MEHEHHE CBOWCTB KOPPO3MMHON Cpeabl, MHTUOUTOPHI
KOpPpPO3HH.

Tema 7. Xumusi HemMeaslJIOB.

DnekTpoHHOE cTpoeHHne aToMoB P-asteMenToB VI rpymmer [leproandeckoii CHCTEMBI.
PacnipoctpanenHocTs B nipupojie. OCHOBHBIE MUHEpalbl. [loydyeHne u npuMEHEeHNE TAIOTEHOB.
PU3NKO-XUMHUYECKUE CBOWCTBA rasioreHoB. COeIMHEHUS TaJOT€HOB € BOJOPOIOM.
Kucnopoacoaepxaniye coenHEeHNs rajoreHoB. OKUCINTEIbHO-BOCCTAHOBUTEIbHAS
CIIOCOOHOCTH KUCIOPOTHBIX KUCIIOT raloreHoB U ux coneil. [Ipumenenue. Tokcukomorus

dopma A Crpannna 7 uz 21



MunucrepcTBo o0pa3zoBanus U Hayku Poccuiickoii denepannmn

o o Dopma
Y IIBSAHOBCKUI roCy1apCTBEHHBIIl YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

sneMeHTOB VIIA rpynmsl u ux coequHEHHUI.

Oo6mas xapakrepuctuka p-anementoB VI rpymmsr [leproandeckoii cuctemsl. Kucnopon
B nnpupoje. Bozayx. Xumudeckue cBoricta kuciopoaa. O3oH. Cepa B ipupoje. JAuokcun cepsi,
CEePHUCTAst KUCII0TAa, TPUOKCUJL CEPBI, CEPHAsI KUCIIOTA, THOCEPHAs KUCIIO0TA, CEPOBOIOPOL,
cynbhuasl. CeneH, TeTyp — XMMUYECKHE CBOMCTBA 2JIEMEHTOB U UX COSAMHEHUU.
Tokcukonorus p-3nementoB VI rpymmer [leproandeckoil CHCTEMBI U KX COCTMHEHHIA.

OO6mast xapakTepucThka p-anemMeHToB V rpynnbl Ilepromnyeckoit cuctemsl. A30T,
aMMUaK, a30THasl KUCJIOTa U €€ COJM - XuMuueckue croiictBa. @ocdop. Coenunenus docdopa ¢
BojiopofioM U ramoreHamu. Oxcuabl U KucioTel (ocdopa. CypbMa, BUCMYT — XHUMHUYECKUE
CBOICTBa 3JIEMEHTOB U UX coennHeHul. Tokcukonorus p-aiemenToB V rpynnsl [lepuogunueckoit
CHUCTEMBI U UX COEAMHEHUN

OOmas xapakrepuctuka p-anementoB |V rpymmsl. PacnpoctpaneHHOCTS B IpUpOIE.
OcHoBHbIe coeinHEeHHs. DU3NKO-XMMUYECKHUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCAMHEHUM.
['epmanmii, 0JI0BO, CBUHELl — XUMHUYECKHE CBOiicTBa. Tokcukosorus p-anemeHtoB |V rpymmst u
UX COCIUHEHUH.

Tema 8. Xumus meraios.

Oo6ras xapakrepuctuka p-ainementos |l rpymmel. PacnipoctpaneHHOCTD B IpHpoOIE.
OcHoBHble coeuHeHMs. PU3UKO-XUMHUECKHUE CBOICTBa 00pa, alFOMUHHUS U UX COEIMHEHUM.
Taywii, MHAKWH, TAIUTAR — XUMUYecKue cBoiicTBa. Tokcukosorus p-aaemeHtoB |l rpymmb
[Teproanyueckoil CUCTEMBI U KX COCTMHEHU .

OnekrporHoe crpoeHue aromoB sieMeHToB | u Il rpynn Ilepuoanyeckoit crcTEMBI.
Bomopon. Pacnpocrpanennocts B mpupoae. OcHOBHble MuHepaibl. DHU3NKO-XUMHUYECKHE
CBOICTBA MIENOYHBIX U IIETOYHO-3eMENIbHBIX METAJUIOB, BOJOPO/Ia, TUTHSI, MarHus U OepuILIvsL.
Oxkcuapl, TUAPOKCHIBI M COJNM S-2JIEMEHTOB. TOKCHKOJIIOTMSI COJIM S-3JIEMEHTOB U HX
COCIMHEHU.

d-anemenTbl. OOmmas XxapakTepucTuka. PacmpocTpaHeHHOCTH B mpupoze. Pusmko-
XuMHYecKue cBoiictBa d-aneMeHToB. TOKCHKOMIOTHS d-37IEMEHTOB U HX COSANHCHH.

Tema 9. Xumus yrijieBo0po/ioB.

Bo3HuKHOBEHHE TEOPETUUECKUX BO33pEHUI B opranndyeckoi xumun. CTpoeHue
OpraHm4eckux BeuecTB u yuenue A.M.byrneposa. Kinaccuduxaiyst opraHn4eckux BeLecTB.
ONeKTpOHHas KOHIENIMS XUMUYECKON CBsA3H. OCHOBBI KBAHTOBO-XUMUYECKUX MPEACTABICHUI.
KoBasieHTHas CBSI3b B OPraHUYECKUX COCIMHEHUSX, €€ BUJIbI U CBOMCTBA. [ mOpuamn3anus
aTOMHBIX opOuTaneli. HoMeHknaTypa opraHn4eckux coelnHeHuH.

AJIKaHBI.

N3omepust, HomeHknarypa. @usndeckue U Xumuueckue cBoiicrBa. CriocoObl MOTyYEeHHUS.
Peakuuu 3amernenys, 1erugpupoBaHus, U3oMepu3anuu. XJIOpUPOBAHUE, HUTPOBAHHUE,
cynb(pupoBaHue U okucieHue. KpekuHr ankaHos.
AJIKeHBI.
DNeKTpOHHBIC MPECTABICHUS O TBOMHOMN cBs3u. HoMeHKIaTypa, n30Mepus CriocoObl
MOJIy4YeHHUs AJIKeHOB. PeakiinoHHas ClIoCOOHOCTH ankeHoB. [lonnMepu3anus ankeHoB.
AJIKMHBI.
OcobenHocTu TpoitHOi cBsA3H. CriocoObl moyyeHus. XMMHUECKUE CBOMCTBA. ALIETHIIEH.
[Tonumepu3zanus aneTuiieHa.

AJIKaHeHbl.
Opraandeckue rajJoreHNnpon3BoIHbIE. MI301MpoBaHHbIE, KyMYJIUPOBAaHHBIE U CONPSIKEHHBIE
CBSI3U B MOJIEKYJIaX aJIKaJUEHOB. XUMUYECKHE CBOWCTBA AJIKAAUEHOB C CONPSIKECHHBIMU
cBsa3sMU. [lonyuenue, CBOMCTBAa CHHTETUYECKHUX KaydyKOB. | aloreHnpon3BoIHbIE
yrieBoaopoaoB. Kiaccuduxanus. M3omepus, HomeHknarypa. CriocoObl momydeHus
TaJIOTCHAJIKAaHOB U3 CIIMPTOB, aJIKAHOB, aJIKEHOB; 3aMEIIICHUEM aTOMa OJITHOT'O raJOreHa aTOMOM
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Jpyroro, XJOpMETUIMPOBAHUE ApEHOB. Peakny HykIeo(uIbHOTO 3aMELIEHNs Y HACBIILIEHHOI'O
aToMma yriepojia B ankwiraiorenuaax Peakuuu snuvunupoBanus [Ipasuna 3aiinesa u 'opmana.
ApeHbl.

ApomarnyHocTts. CTpoenue 6enzona. @opmyna Kekyne. MonekynspHbie opOuTaiu
6en3omna. KoneHcupoBaHHbIE apOMaTUYECKUE YIIIEBOIOPOIbl: HaQTaluH, (PEHAHTPEH,
aHTpALEH.

[TomyyeHne apoMaTH4eCKUX YIiaeBOJOPOOB B IPOMBIIIJIEHHOCTH KaTaIUTHUECKUI
pudopmMuHT HE(PTH, IepepadoTKa KOKCOBOTO ra3a M KAMEHHOYTOJIbHOW cMoJibl. JlabopaTopHbIe
METO/bI cuHTe3a: peakiys Bropua - @urrura, ankuiauposanue apeHoB 1o @punento - Kpadrey,
JIeKapOOKCUITMPOBAHUE COJIEH apOMaTUYECKUX KUCIOT (peakuus Jroma), moaumMepu3anms
akuHOB. CBolicTBa apeHoB. Karanutndyeckoe ruipypoBaHUe apeHOB, BOCCTAHOBJIEHUE apEeHOB
no bépuy, poroxumuueckoe xyopupoBaHue OeH3ona. Peakiun 3aMerienus Bo1opoa B 00KOBOi
LeNH aNKUIOEH30J10B Ha rajgored. OKucieHue romosoro 6ensona. Peakuuu 3nekTpoguibHOro
3aMellEeHus] B apOMaTHUeCcKOM psy. BiusHue npupo/ibl 3aMeCTUTENS] HA OPUEHTALUIO U
CKOPOCTb PEaKLUH 3IEKTPOPUIBLHOIO 3aMeleHHsI. DIEKTPOHOLOHOPHbIE U
AJIEKTPOHOAKILIENITOPHBIE 3aMmecTuTenu. CorjlacoBaHHasi U HECOTJIACOBaHHAs! OpUEHTALIMSI IBYX
WM HECKOJIBKMX 3aMecTUTeNlel B apoMaTHueckoM Kouiblie. HurpoBanue. Hurpyromiye areHTst..
HutpoBanue 6eH3011a 1 ero 3aMeneHHbIX. ['aorennpoBanue. ['aJoreHupyromnye areHThl.
Cynbtuposanue. Cynbpupyromue areHTbl. MexanusMm peakuuu. Knnetnueckuii n
TEPMOJIMHAMHYECKUI KOHTPOJIb B PEaKNH CyIb(PUPOBaHHS Ha IpuMepe (heHoa 1 HapTaIuHA.
Ob6parumocTb peakuuu cyibpupoBanus. [Ipeparienus cynbdorpynnsl. AJTKHIMPOBAHUE
apenoB 1o @punento — Kpadrcy. Ankumupyrone areHThl. AIMIHPOBAHUE aPSHOB T10
Opugento — Kpadprcy. HykneopunbHoe 3aMerienue B apeHax.

Tema 10. XuMusi KUCJI0POACOIEPKALINX OPTAHMYECKUX COeJUHEHH.

CnupTsl.

OnHoaToMHbIe CIUPTHL. ["'oMonornyeckuii ps, Kiaccuukanus, H3o0Mepus u
HOMEHKJIaTypa. MeTo/bl Oy4eHHs: U3 aIKEHOB, KApOOHUIIBHBIX COEAMHEHUH,
raJloTeHaJIKaHOB, CIIOKHBIX 3(hUPOB U KapOOHOBBIX KUCIOT. CBoMcTBa criupToB. CIUPTHI, KaKk
cnabeie OH-kucnotel. CiupThl, Kak ocHoBaHMs JIptonca. 3aMerieHrne ruIpOKCUIIbHOM IpyIIbl B
CHMpTax Ha rajores (Ioj JeficTBUEM rajioreHoBO0POOB, TaloreHu10B Gpochopa, XJI0pUCTOro
THOHMIIA). Jlernaparanusi CHUPTOB: 00Opa30BaHKUE MPOCTHIX U CIOKHBIX d3PUpoB. Peakiiuu
AIIMMUHHUPOBAHUS cIUPTOB. OKHCICHNE IEPBUYHBIX CIIMPTOB 10 aJIbAETHIOB U KapOOHOBBIX
KHCJIOT, BTOPUYHBIX CIIUPTOB JI0 KETOHOB. /IByXaTOMHBIE U TPEXaTOMHbIE CIIUPTHL. MeTo bl
cuHTe3a. XMMHUYECKHE CBOMCTBA: OKUCIEHHUE, alMJIMPOBAHKE, JETUApATals, B3aUMOIEHCTBHE C
AaKTHBHBIMHU METajJlaMH, LIeJIouaMHu, KapOOHOBBIMU KHCIO0TaMu. B3anMopelicTBue riuiepuHa ¢
a30THOI 1 pochopHoii kucinotamu. OOpa3oBaHuE XeNaTHBIX KOMIUIEKCOB. [IpuMeHeHue
ATUJIEHTTIMKOS U ruuepuHa. [Ipocteie a¢upsl. Knaccuduxamus, Homenkaarypa. Bus
n3oMepun. MeTopl nostyueHus: peakuus BuibsMcona, MeXMOJIEKYIsIpHas AeTuapaTanus
CIUPTOB, MPUCOETUHEHUE CTUPTOB U (DEHOJIOB K AJIKEHAM U aJIKUHaM.

DeHobl.

Knaccudukanusa. Metos! noydeHus: MEI0YHOE MIaBI€HHE apeHCYIb(OHATOB,
3aMellleHue rajjioreHa Ha rujpokcuil. KyMmonbHbIi crioco6 nonyuenus ¢enomna B
npomeinuieHHOCTH (cunTe3 I1.I.Cepreesa).CoiicTBa dpeHonoB. denosnbl kak OH-KUCHIOTHI.
CpaBHEHHE KUCIIOTHOTO XapakTepa ()eHOJIOB U CIUPTOB, BIMSIHUE 3aMecTuTeNel Ha
KHUCJIOTHOCTH (peHos10B. OOpazoBaHue MPOCTHIX U CIOKHBIX 3(pupoB GpeHomnos. Peakunn
ANIEKTPO(UIIBHOTO 3aMEIICHUS B ApOMaTHUECKOM sijpe (PEHOJIOB: TaJOreHUPOBaHHE,
cynb(pupoBaHNUe, HUTPOBAHUE, HUTPO3UPOBAHHUE, COUETAHHUE C COJIIMU JUA30HMUS,
AIKWINPOBAHKE U al[WJINPOBAHHUE.

AJib/IeTH/bI H KETOHBI.

N3oMmepust 1 HOMEHKIaTypa. MeTo bl OyueHuUs aJlbJIETHI0B U KETOHOB U3 CIIUPTOB,
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MIPOM3BOIHBIX KAPOOHOBBIX KHCJIOT, aJIKEHOB (030HOJIN3), AIKUHOB (THAPOOOPUPOBAHME,
ruaparanus no KydepoBy), Ha OCHOBE METaJUIOPTaHUYECKUX COSTUHEHUN. ATTMIMPOBAHKUE U
dbopMIIIMPOBAaHNE APOMATHIECKUX coeaquHeHuid. [IpoMbIniuieHHOe TosrydeHue hopmalibaeruia,
areTabJIETU/Ia M BBICIINX aJIbJICTHIOB (TuapodopmmupoBanne). CTpoeHue KapOOHMIEHOM
TPYIIIbI, €€ MOJAPHOCTh U MOJISIPU3YEMOCTh. BiivsiHue npupo bl U CTPOCHUS paJuKalia Ha
KapOOHWJIBHYIO aKTUBHOCTh. XMMHYECKHE CBOICTBA. OOIIHE MPEICTABICHIS O MEXaHU3ME
HYKJICO(PHIHBHOTO MPUCOSANHEHHUS 110 KapOOHUIILHOM TPYIIE allbJIETHA0B U KETOHOB.
KucnotHbIi 1 0CHOBHO#H KaTanu3. KHCTOTHOCTh 1 OCHOBHOCTH KapOOHHMIILHBIX COCTUHEHHM.
Keto-enonbHas Tayromepusa. EHONMM3anus anp1eruioB U KETOHOB B PEAKIUAX
TaJIOTeHUPOBAHHUS, U30TOITHOTO OOMEHA BOJIOPO/Ia U pallEMU3AIUN ONITUYECKH aKTUBHBIX
KETOHOB. KHCJIOTHBIN U OCHOBHOM KaTajiu3 3TUX peakiuil. BoccTaHOBIEHUE albJIErU0B U
KETOHOB JI0 cUPTOB. OKUCIIEHUE albACTU/IOB, PEareHThl OKUCIICHHUS.

m-,B-Henpeneanme aNbJETU/Ibl U KETOHBI. MeTO1bl IOJIy4eHHsI: KOHJEHCAllUH,
OKHUCJICHHE aJUTWIIOBEIX ciupToB. ConpshkeHNe KapOOHUITBHOM TPYIIIBI C IBOWHOM YTiiepo-
yriepoiHo# cBa3bto. Peakuuu 1,2- u 1,4-npucoenunenus. BoccranoBnenue DC-,B-HCHPC,HCJ'ILHLIX
KapOOHWJIBHBIX COCTMHCHUH.

KapO6oHoBble KHCJIOTHI U UX NPOU3BOIHbIE.

KapOoHoBbI€ KHUCIOTHI. DIEKTPOHHOE CTPOCHUE KapOOKCUIIbHOM Tpynmbl. M3omepus,
CIoCOObI TOTyYEHHUS! OJJTHOOCHOBHBIX U IBYXOCHOBHBIX KapOOHOBBIX KUCIOT. HoMeHkaTypa.
KucnoTtusie cBoiicTBa. IX m3MeHEHHS IO ACHCTBUEM 3aMECTUTEIA. XUMHUYECKIE CBOIICTBA.
Peakmus stepudukanuu. CiioxHbie 3QUPHI BHICIIMX XKUPHBIX KUCIIOT.

OyHKIUOHATIBHBIE MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT: aMHU/Ibl, AHTUPHIbI, TaJIOTEHTUAPUIBI.
CrniocoOblI Moy4eHus, peakiMoHHasl CIOCOOHOCTh, 00J1acTh MpuMeHeHus. HenpeaensHbie
OJHOOCHOBHBIE KMCJIOTBI: aKPUJIOBAsi U METAKPUJIOBAst KUCIIOTA.
JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHL. X monyuenue okucnenueM riaukonei. OCHOBHBIE
XUMHYSCKHE CBOMCTBA.
Tema 11. XumMus a30Tocoep:KaluxX OPraHnYecKuX coeIMHeHHIl.

AMMHBI.
DNEKTPOHHOE CTPOCHNE aMHUHOTpyMIbl. HoMeHkIaTypa, u30MepHsi, ClIoCOOBI MOTY4EHHUs,
bu3nYecKre U XMMHUYECKUE CBOMCTBA aMUHOB. KHCIIOTHOCTH, OCHOBHOCTH, HYKJICO(DUIIBHOCTD U
KOMIUIEKCOOOpa3oBaHne aMHHOB. J[MaMUHBI.

DJIeKTPOHHOE CTPOEHNE HUTPOTPYNIIbI.

CniocoObI MONy4eHUs HUTPOAIKAHOB. XUMUYECKHE CBOMNCTBA HUTPOATKaHOB. OTHOIIICHHE
MEPBUYHBIX U BTOPUYHBIX HUTPOATKaHOB. HuTpoagkaHbl U B3phIBYATHIC BEIIIECTBA.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSTUI

Tema 1. OcHOBHBIC IOHATHS M 3AKOHBI XUMHUH (IPAKTHYECKOE 3aHATHE).

Bormpocsl k Teme.

1.3aKOH IMOCTOSTHCTBA COCTABA, 3aKOH KPATHBIX OTHOILICHHUS.

2. 3akoH ABOrazipo U CJIEJICTBUU U3 HETO.

3. 3aKOH COXpAHEHUS MACCHI.

4. 3aKOH DKBUBAJICHTOB.

5. Pacuersl mo xumuyeckuM (opmysiamM U ypaBHEHHUSM peakuuil. PemieHue THHIOBBIX
3azad.

Tema 2. Ctpoenmne aroma. Ilepumoamueckas cucrema .M. MenaesieeBa B cBere
TeOpHH CTPOCHHS aTOMa (IPAKTHYECKOoe 3aHATHE).

Bomnpocs! k Teme.

1. Teopuu crpoenus aroma Pezepdopna, bopa.
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2. OCHOBBI KBaHTOBOM MeXaHMKU. KBaHTOBbIE 4MCIIa W CTPOEHUE 3JIEKTPOHHBIX
o0osouek aromoB. [IpaBuna ['ynna u Kneukosckoro, npuniun [layny u HauMeHbIIeH S3HEPTUH.

3. Ilepuonnueckas cucrtema /.M. Menaeneena.

4. Penienuie TUMOBBIX 3a]1a4.

Tema 3. XuMuyeckasi CBsi3b U CTPOeHHe BellecTBA (IPaKTUYecKoe 3aHATHE).

Bompocs! k Teme.

1. KoBaneHtHast cBsi3b, €€ pa3HOBUAHOCTH, MEXaHU3M 00pa30BaHUSI.

2. Meton BalneHTHBIX cBsi3ell. [ mbpuamsanmsi.

3. MeTtoa MOJIEKYIISIPHBIX OpOUTAICH.

4. VloHHas CBS3b.

5. MexmoliekyssipHoe B3auMoieicTBue. BoopoiHas CBsI3b.

6. Pelienue TUMOBBIX 3a/a4.

Tema 4. JHepreTuka XMMH4YECKHX NMPOLECCOB (IPAKTHYECKOe 3aHATHE).

Bormpocs! k Teme.

1. IlepBblil 3aKOH TEPMOAMHAMUKU. DHTAJIBIIHSL.

2. [lonstue 06 suTponuu. Bropoii 3aK0H TEpMOAMHAMUKH.

3. TepMoxumHuecKre 3aKOHbI (3aKoH ['ecca u ero clneACcTBHsI) U pacyer.

4. MW300apHO-U30TEPMHUECKUI MOTEHLMAT KaKk KPUTEPUH CaMOIPOU3BOJIBHOTO
MIPOTEKAHUs MTPOLIECCOB.

5. PemieHue TMIIOBBIX 3a/1a4.

.Tema 5. Xumuuyeckasi KHHETHKAa M XMMHYeCKOe paBHOBecHe (NMPaKTHYECKOE
3aHATHE).

Bompock! k Teme.

1. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM PEaKIMK OT KOHLIEHTPAIUH.

2. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOUN peaKIuu OT TEMIIEPaTyphI.

3. Xumunueckoe paBHoBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

4. CMenieHne XMMUYECKOTO PAaBHOBECHSL.

5. Pemenne THIIOBBIX 3a/1a4.

Tema 6. Teopun pacrBopoB. Cnoco0bl BBIPAKeHHS] KOHIEHTPALMH PacTBOPOB
(mpakTHYecKoe 3aHsATHE).

Bormpocsl k Teme.

1. CrtocoObI BeIpaXeHUsI KOHIIEHTPAIlUK PacTBOPOB. Pellienre TUTIOBBIX 3a/1a4.

2. Tepmoaunamuka mporecca pactBopenus. Teopust Kadnykosa - Menaeneesa. [IpaBuio
a3 dasnca.

3. 3akonsl ['enpu, J{ansrona, CeueHona.

Tema 7. JAeKTPOJUTHYECKAS IMCCOUMANUSA M THAPOJHU3 coJieil (MpakTuyeckoe
3aHsITHE).

Bompocs! k Teme.

1. KoHcTaHTa ¥ cTeneHp quccoiuanuu. 3akoH pazoasienust OcTBanbia.

2. Bogoponuslii nokaszarens. Onpeaenenue pH CHIIBHBIX U C1a0ObIX 3JIEKTPOIUTOB.

3. M'maponus cosneil.

4. IIponsBeaeHne paCTBOPUMOCTH.

5. PelieHue TUMOBBIX 3a4ad.

Tema 8. DireKTpoOXUMHYECKHE MPOLECCHI.(CEMUHAPCKOE 3aHATHE).

Bormpocsl k Teme.

1. Onpenenenue u KIacCUpUKAIUSA IIIEKTPOXUMUIECKUX TIPOIIECCOB.

2. MexaHu3M BO3ZHUKHOBEHUS IEKTPOIHOTO MTOTEHIMAA.

3. CtanaapTHBIN BOJAOPOIHBIN AJIEKTPO/I M BOJAOPOIHAS IITKAJIA TOTEHITHAIOB.

4. YpaBuenue HepHcTa 1 HanpaBiieHUE OKUCIUTEIHHO-BOCCTAHOBUTENILHOTO MIPOIIeCca.

5. Pertenyie TUIOBEIX 3a/1a4.
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Tema 9.Metasiibl. Koppo3nonHblie npomecchbl (CEeMUHAPCKOE 3aHSITHE).
Bompocs! k Teme:

1. XuMnueckast KOppo3usi METAJIOB.
2. DNEKTPOXUMUYECKAsi KOPPO3HUs METAILIIOB.
3. Atmocdepnas kopposus. Kopposus B rpyHTe.
4. Koppo3us 1ipu HEpaBHOMEPHOM a’pariuu.
5. KonTakTHas Koppo3usi.
6. MeTopl 3a1UThl OT KOPPO3HUU.
7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI
Ne Yacel | Tema, cogepxanue JdesATeIbHOCTD CTyIeHTA
ILII. J1a00PaTOPHBIX 3AHATHH
1 1 DHepreTuka XuMHUYECKHX BrInonHenue 3KCcrepuMeHTaabHON
MIPOLIECCOB. DHEPreTUKa YacTH, AaHAJIU3 Pe3yJIbTaTOB,
XUMHUYECKHX IPOLECCOB oopmIeHre 1 3aIUTa TPOTOKOJIA
2 |1 PactBops! BrInonHenue 3KCcrepuMeHTaabHON
PacTBOpBI 371€KTPOJIUTOB. YacTH, AaHAJIU3 PE3yJIbTaTOB,
oopmIeHre 1 3aIuUTa TPOTOKOJIA
3 1 JucnepcHble CUCTEMBI. BrinonHenue 3xcrnepuMeHTanbHOR
CrtpoeHue u yCTOWYUBOCTD YaCTH, AHAJIU3 PE3YyJIbTaTOB,
JUCIIEPCHBIX CUCTEM. odopMIIeHHE U 3alIUTa MPOTOKOIIA
Komnonaeie pacTBOpHI.
IToBEpXHOCTHO-aKTUBHBIE
BElIeCTBA. DMYJIbCHH.
4 1 DNEKTPOXUMHUYECKHE ITPOLEcChl | BrinonHeHne skcrepuMeHTaabHON
Meramnsl. Koppo3noHHbIE YaCTH, aHAJIU3 PE3yJIbTaTOB,
IIPOLIECCHI oopMIIeHHE U 3alUTa IPOTOKOJIA
5 2 XUMUs HEMETAJUIOB. BrinosiHeHUE SKCIEPUMEHTAIBHOMN
4acTH, aHAJIU3 PE3YJIbTATOB,
oQopMIIeHHE U 3allIMTa IPOTOKOJIA
6 2 XHUMHS METAJIOB. BeinonHenue 3KCrepuMeHTaaIbHON
4acTH, AaHAJIN3 PE3yJIbTaTOB,
oopMIIeHHE U 3alUTa IPOTOKOJIA
7 1 MeTo1bl OUMCTKH U BBIACICHUS | BBINMOTHEHNE 3KCIEPUMEHTATBHOM
OpPraHMYECKUX COECIUHEHUM. 4acTH, aHAJIU3 PE3yJIbTaTOB,
oQopMIIeHHE U 3alUTa MPOTOKOJIA
8 1 AJTKaHBI. BrinonHeHue 3kcrepuMeHTalIbHON
YacTH, AHAJIN3 PE3yJIbTaTOB,
oopmIIeHHE 1 3alUTa IPOTOKOJIA
9 1 AJTIKEHBI. BrinonHeHue 3KkcrepuMeHTalIbHON
YaCcTH, AHAJIN3 PE3yJIbTaTOB,
o(opMIIEeHHE U 3alIUTa MPOTOKOJIA
10 1 AJIKUHBI. BrinonHenue s3kcnepuMeHTanbHON
4acTH, aHAJIU3 PE3YJIbTaTOB,
o(opMIIeHHE U 3alUTa MPOTOKOJIA
11 1 I"asiorenyrieBonopoIbI. BrinonHeHue 3KkcrepuMeHTalIbHON
YacTH, AaHAJIN3 PE3yJIbTaTOB,
oopmieHne 1 3a1uTa IPOTOKOIIA
12 1 ApeHBI. BrinosiHeHUE SKCIEPUMEHTAIBLHOMN
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4acTH, aHAJIU3 PE3yJIbTATOB,
oopmIIeHHE ¥ 3alKTa TPOTOKOJIA

13 1 CrupThl U HEHOIIBI. Brinonnenue 3xcrnepuMeHTanbHON
4acTH, aHAJIU3 Pe3yJIbTaTOB,
odopMIICHHE U 3aIMTa TPOTOKOJIA

14 1 AJpaerunpl 1 KETOHBI. BrinosiHeHUE SKCIEPUMEHTAIBLHOM
4acTH, aHAJIU3 Pe3yJIbTaTOB,
oQopMmIIeHHE U 3alI1Ta TPOTOKOJIA

15 1 KapOoHOBBIE KUCITIOTHI M UX BrinonHenue 3KCrepuMeHTaIbHON

MIPOU3BO/IHBIE. 4acTH, aHaJIU3 Pe3yJIbTaTOB,
odopMIICHHE U 3aIMTa TPOTOKOJIA

16 1 AMMWHBI. BrinosiHeHUE S3KCIEPUMEHTAIBLHOM

4yacTH, aHAJIU3 pe3yJIbTaToOB,
odopMmIIeHHE U 3alUTa MPOTOKOIIA

8.TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®@EPATOB

Jannslit Bug paboTsl He ipeaycMoTpen YII.

oo

~

9.

10.

11.
12.
13.

14.
15.

9.IIEPEYEHDB BOITPOCOB K 3AYETY

OCHOBHBIE KJacChl HEOPraHUYeCKHX coeauHeHuil. Oxkcuapl U ocHoBaHUs. [IpuHIMIBI
KJIacCU(PUKALIMK, XUMUYECKHUE CBOMCTBA U CIOCOOBI MOoyueHus. B3auMoCBsI3b CTPYKTYpBI
OKCHJIOB OT BJIEHTHOCTH 3JIEMEHTOB U UX PACIOJIOKEHHUE B IEPUOJUYECKON CUCTEME.
OcCHOBHBIE 3aKOHBI M TIOHSATHUS XUMHUHU (3aKOH COXpaHEHUsI MAacChl U DHEPTUHU, 3aKOH
MOCTOSTHCTBA COCTAaBa M KPATHBIX OTHOILIEHUM, 3aKOH 3KBUBAJIEHTOB). Molb - KoIuyecTBa
BellleCcTBA. 3aKOH ABarajapo u ero CiaeJACTBUSI.

Kucnoret u comu. Ilpunmmnber knaccuduxanmu. XUMHYECKHE CBOWCTBA W CHOCOOBI
ITOJTyYEHUS COJIEH.

ATOoMHO-MoONeKynsApHOe yuenue. Teopus Pesepdopma, €€ MOCTOMHCTBA M HEJOCTATKH.
KBanrtoBas Teopust aroma H. bopa, 0OCHOBHBIE MOJIOXKEHHUS], JOCTOUHCTBA U HEIOCTATKH.
[TpuHIMIIBI 3aTTOTHEHUS ATOMHBIX OpOUTATCH.

[lepnonnueckuit 3aK0H M neproanyeckas cucrema sreMeHToB .M. Menneneesa. Mcropus
M DTaIlbl CO3JaHHus.

[TapameTpsl aTOMa ¥ NEPUOAUYHOCTh UX U3MEHEHUS B TIPEAEIaX CUCTEMBI JJIEMEHTOB.
3aKOH COXpAaHEHHUsSI MacChbl U SHEPIHM, €ro 3HA4YeHHE B XMMHUYECKHUX pacuerax. 3aKOoH
MOCTOSIHCTBA COCTaBa M KPATHBIX OTHOIICHUH.

3akoH ABOrajipo U €ro CleJCTBUs. 3aKOH SKBUBAJIEHTOB.

XuMUYecKasi CBsI3b U CTPOCHHE MOJIEKYJI. MeTo/l BaJ€HTHBIX CBS3€H, €ro JOCTOMHCTBA U
HEJOCTATKHU.

MeTton MonekynsapHbIX opoutaneil. Ero qoctonHcTBa M HEIOCTATKH.

KoBanentHast cBsi3b. MexaHU3MbI 00pa30BaHUs XUMHUECKOHN CBSI3U.

I'uOpuanzanust aromHbix opoOutaneil. Tunbel rubpuauzanuu. [IpoctpancTBeHHOE
pacmooKeHUe TMOPUTHBIX ATOMHBIX OpOUTATICH.

Honnas cBs3b.

MeraninuecKkas CBS3b.
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16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.
27.

28.

29.
30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.

51.
52.
53.
54.
55.

MexmorekyisipHoe BzaumozencTeue. [Ipupona Ban-nep-BaanbcoBbix cui.

ArperaTHO€ COCTOSIHHE BEILIECTBA.

XHUMHUYECKOE CTPOCHHUE TBEPIOIO Tea.

AMoOp(HOE COCTOSIHUE BEIECTBA.

Kpucramnsl. Kprucramnnueckue pemerku, TUIIbl KpUCTAUIMYECKUX PEUIETOK, CTPOEHUE.
PeanbHbIie KpUCTAILIBL, 1e(EKTHl KPUCTALNTUNIECKON PEIIETKH.

[lepBbiit 3akoH TepmMoauHamuku lloHsTue sHTanbnusa. [IpuHUIMIBL pacdyeTa >HTANBIUU
MIPUMEHUTEIBHO K XUMUUYECKUM CUCTEMAM.

Bropoit 3akon TepmonuHamuku. [londarue sHTponusa. IlpuHnMnBl pacdera 3TOro
TEPMOAMHAMMUYECKOT0 IIapaMeTpa MPUMEHUTEIBHO K XUMUUYECKUM CHCTEMaM.

CBobOoanas sHeprusi ['mb66ca, Kak KpUTEpUl OLIEHKH BO3MOXXHOCTH CaMOIIPOHU3BOJIBHOTO
IIPOTEKAHNS XUMHUYECKUX IPOLIECCOB.

3aKOH JEWCTBYIOIIMX MacC. 3aBUCHUMOCTh CKOPOCTHM XHMMHYECKOM peakiuu OT
KOHLEHTPALUU U IPUPOJIbl PEarupyroLINX BELUIECTB.

OHeprus aktuBanuuu. [lonarue aktuBupoBaHHbIN KoMmIieke. 3akoH Baut-I'odda. Karanus.
Xunmuueckoe paBHosecue. [Ipuanun Jle-Illatense. KoncTanTa paBHOBECHS KaK KpUTEpPUI
OLICHKH OJJHOCTOPOHHETO MPOTEKAHMSI XUMHUYECKOTO MPOoLEecca.

OO6miast Teopust pacTBOpoB U pactBoputeneil. CrocoObl BBIpAXKEHUS KOHIEHTPALMH
pactBopoB. Ilonstue pactBopuMocTb. PacTBOpUMOCTh ra30B B KUIKOCTAX, 3aKOH ['eHpu.
B3aumnast pacTBOpUMOCTD KUIKOCTEH, OHITUE KOHCTAHTHI PAaCIPEICICHHUS.

Huddys3us u ocmoc. 3akon Bant-I'odda.

Temrieparypb! KMITEHVS 11 3aMEP3aHKs1 paCTBOPOB U pacTBopuTeniel. IlepBplil 1 BTopoi 3akoH Paysis.
OcHoBHbIE MPUHIMIMBI KIaccU(UKAIMK pacTBOpUTENEH (MOMSIPHOCTh, HWOHU3UPYIOLIAs
CIOCOOHOCTH, KUCJIOTHOCTD | T.11.).

Teopus 2MEKTPOIUTHUECKOMN TUCCOLMALINN.

Kucnorsl 1 OCHOBaHHS C TOYKH 3PEHUS TEOPUH DBJICKTPOIMTUYECKON TUCCOLMAlUU
Appennyca, Teopun bpencrena u Jloypu, anekrponHoi reopun JIsrounca.

CusibHBIE U ClTa0ble SJIEKTPONIUTHL. JIHHAMIYEeCKOe paBHOBECHE B pacTBOPax.

Kaxymasics u apdextruBHas koHneHTpanus. [loHsaTHe akTHBHOCTH.

HNoHHbIe peakuyu B pacTBOpax.

IIpounsBeneHne pacCTBOPUMOCTH.

HNonHoe npounsseaeHue BOIbl, BOJIOPOIHBIN IIOKA3aTeb.

I'mpponus coien.

Bydepnoe neiictBue. bydepHbie pacTBOpPHI.

KommekcHble coennenust. O6mas xapakrepuctika. [IoHsITHEe KOOpIMHALMOHHAS CBS3b.
Teopus KoMIUIEKCHBIX coenHeHU A. BepHepa.

IIpocTpaHCTBEHHOE CTPOEHUE U M30MEPUS KOMIUIEKCHBIX COEAMHEHUH.

Meton BaineHTHBIX CBA3EH B ONUCAHNH KOMIUIEKCHEBIX COSIUHEHU.

OO111e MOHATHUS O AUCHIEPCHBIX CUCTEMAX.

Krnaccudukanus qucnepcHbIX CHCTEM.

Crioco0b1 06pa30BaHus M YCTOMUMBOCTHU IUCHIEPCHBIX CUCTEM.

30uH, renu, CTyAHHU.

Iommyuenvie kormonIHBIX pacTBOpoB CTPYKTypa KOJTIOMIHOM YacTHLIbL. MULIETIIPHOE CTPOESHHE 30TIEH.
Ucxonnple moHATHS 00 YCTOWYMBOCTH JHWCIEPCHBIX CHCTeM. OHeprus Ban-aep-
BAaJIbCOBBIX B3aUMOJEHCTBUM.

DnekTpoynTHas Koarynsuus. [lentuzanus. Kunetnka npouecca KoaryJisiiyu.
IToBEpXHOCTHO-AKTUBHBIE BEIIECTBA U UX BIUSHUE HA JUCIIEPCHBIE CUCTEMBI.

A»sp03051, IOPOIIKH, CycnieH3uu, neHsl. [I[pumenenne [TAB.

OMyIbCHH: TPOOIEMBI YCTOWYMBOCTH. THIT AIMyNbcuu.

DOMyJIbraTophl: UX ACHCTBUE U TUIIBI.
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56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.

102.

103.
104.

ComoOunu3anust (KOJIJIOUTHOE PaCTBOPEHUE).

OKuCIMTEIHO-BOCCTAHOBUTENIBHBIE TIPoLIecChl. CTENeHb OKKCIICHHS U CTPOSHUE aTOMA SJIEMEHTA.
Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX PEaKLIUM.

Crioco0b1 paccTaHOBKH KO3(D(PHUIIMEHTOB B OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIIHSIX.
MeTo/1b1 371eKTPOHHOTO OalaHCca M HOHHO-3JIEKTPOHHBIH.

DONEeKTPOAHBIN NOTEHIMA U PsIT HAIPSKEHUS METAJLIOB.

CrangapTHBIN U peaibHBIN JIEKTPOAHBIN oTeHIMal. Y paBHeHue HepHcra.

@DaxTOph! BIUAIOLIME HA IPOTEKAHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUM.
XHWMHYECKUE UCTOUYHUKH TOKA. ['aibBaHUYECKHUE FJIEMEHTHI.

[Ipoueccel, TpouCXOoaAIINE IPU 3apsAIKE U pa3psaIKe CBUHLIOBOTO aKKyMYJISITOpa.
DIIEKTPOJIN3. 3aKOHbBI DJIEKTPOJIN3A.

OOmme cBoiicTBa MeTaIOB. MeTanyeckas CBs3b.

Kopposus. Buasl koppo3uu. Kopposust MeTamioB u criocoObl 00pbObI ¢ HEM.

Bonopozn. Mecro B ieproauyecKoii CUCTEME XUMUAYECKHX IEMEHTOB. XUMUUECKHE CBoMCTRa. [ lomydenue.
CoenuHeHus BOJOpoa: BOAA U MEPOKCU] BOJOPOA.

I"anorensl. O0mas xapakrepucTiuka. XuMudeckue cpoiictsa. [lomydenue.

CoenrHeHust rajloreHoOB: raJIoreHOBOAOPO/IbI; KUCIOPOJOCOAEPKALIME COSTMHEHUS FAJIOTEHOB.
[omrpynma kucnopoza. O61imast xapakreprcTrka. Gu3nYecKre 1 XUMIIeckue cBoicTaa. [ lomydenne.
O30H. ®u3nueckue U XuMuueckue cpoiicrna. [lomyuenue.

Cepa. ®uznueckue cBoiictBa. Amtorponus. [lonydenue.

Cepa. Haxoxnenue B nipupoje. XuMuueckue cpoiictpa. [Ipumenenue.

Cepoonopon. [Tonyuenue. @usznueckue u xuMuieckue cBorcTBa. Cynb(uIb.

Oxkcuapl cepbl. Puznueckre U XuMuueckue cBoiictna. [lomyuenue.

Cepnas xucnota. [lonydyenue u cBoiicTsa.

IMonrpymnmna azora. O6mas xapakrepuctuka. A3oT. Puznyeckrue 1 XUMUYECKHe CBOICTRA.
Ammuak. Conu aMMOHHSL.

Heconeobpasyromue oKCUabl a30Ta.

A3OTHUCTBIN U a30THBIN aHTUAPUABL. A30THCTas KUCIIOTA.

A3zotnas kucnora. [Toxyuyenue. ColictBa. PaznoskeHue HUTPaTOB.

®dochop. Amnorponus. [Tonyuenne. XumMuueckue CBOUCTBA.

Coenunenus pocdopa: dpocdun, okeua pocdopa (I11), okena dpocdopa (V).

®docdopHbIE KUCTOTHI.

[Tonrpynna yraepona. O61mas XxapakTepucTUKa. AJUIOTPOIHSL.

XHWMHMYECKHE CBOMCTBA yIiepoa. YTOIbHAs KUCIOTA U €€ COJIH.

Oxkcuabl yraepoja.

Kpemuuii. Pacnipoctpanenue B npupoae. Amnorponus. [lonyuenue. CpoiicTsa.
CoenyHeHns KpEMHUS: CHIIaH, OKCHJI KDEMHUS, KDEMHUEBBIE KUCIIOTHI.

I'epmanwuii, 0J10BO, CBUHEII.

Amomunnii. [Tonyuenue. CBolicTsa.

CoennHeHNs aTIOMUHUS: OKCHUJT, TUIPOKCU, TUAPU]L.

[lenounsie meTauibl. O0mas xapakrepuctuka. [lomyuenne. CBoiicTBa.

CoennHeHNs HIeTOYHBIX METAJIJIOB.

[Ilenouno - 3emenbHbIe MeTabl. OOmIas xapakrepuctuka. [lonydyenne. CBoicTBa.
CoenMHEeHNs MIETOYHO - 3eMEIbHBIX METAJUIOB.

[Monrpynmna meau. O6mas xapakrepuctuka. [lonyuenue. CoiicTaa.

CoenMHeHUs OTHO- U IBYXBaJCHTHON MEJH.

Cepebpo u ero coeluHEHHS. 30JI0TO M €r0 COEAUHEHHS.

[Nomrpyrma imuaka. OOrmas xapakrepuctrka. Lpmk. [omy4ene, cBoricTsa, coempHenus IHKa. Kaavmuii,
Pryts. CoequHenust OqHO- U IBYXBaJIEHTHOU PTYTH.

[Toarpynmna xpoma. O6mas xapaktepucTtuka. [lomydenue u cBoiicTBa Xpoma.
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105.
106.

107.

108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

CoenuHeHns NBYX- U TPEXBAJIEHTHOI'O XPOMaA.

CoenMHeHNs 4eThIpeX- U NIECTUBAIIEHTHOIO XpoMa.

[Nonrpyrma mapranma. O0mwe cBoicTBa 311eMeHTOB. [ lomydenre MeTaruioB. XUMHUYeCKHe CBOMCTBA.
CoennHeHus ABYX- U TPEXBAJIEHTHOIO MapraHua.

CoenuHeHus Maprasua, TeXHELUs U PeHus ¢ BaJeHTHOCThIO V.

CoennHeHns ceMUBalIEHTHOTo Mapranua. Conu Maprasua.

Bocbmas rpynma nmo0Oounas noarpynna. OOmas xapakrepuctuka. [loarpynma xenesa.
[Tonyyenue u XMMUYECKHE CBOMCTBA, aJUIOTPOIIMS JKelle3a.

CoennHeHNs BYXBaJICHTHOIO JKeEJe3a.

CoenuHenus TpEeXBAJICHTHOTO JKeJe3a.

CtpoeHne opraHnuecKux BemlecTB. Teopus xumuueckoro crpoenust A.M. bytieposa.
KBaHTOBO-MEXaHMUYECKUE IPEACTABICHUS M JJIEKTPOHHOE CTPOCHUE aTOMa YIVIEpOAA.
BanenTtHoCTb.

B3anMHOe BiMsHHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCIMHEHMU. MHIYKTHBHBIM U
Me30MEepHBIH Y (HEKTHI.

Knaccudukanus oprannyeckux coeanHeHHH. OCHOBHBIE KIIACCH(PHKAIIMOHHBIE MTPH3HAKH:
CKeJIET MOJIEKYJIbl, HAIMYME KpPaTHBIX CBsi3el M (yHKIMOHAIBHBIX Tpynn. I'omonoru u
TOMOJIOTUYECKUH PSI.

Bunel nzomepun. CTpyKTypHasi U IpOCTpaHCTBEHHAsA n3oMepusi. [IoHsATHE 0 XUPaAIBHOCTH.
OOmue npUHLMIIBI COBPEMEHHOW MEXAYHApOJHOM HOMEHKJIATYpbl OpPraHUYECKHUX
coequnenuii (MIOITAK).

Knaccupukanuss opranmueckux peakuuil. Cxembl opraHumyeckux peakuuid. ['omo- u
TeTepPOINTUYECKUN TUI pas3pbiBa CBA3U. Pagukanbl, 3JeKTpOQMIBI M HYKICO(DUIbI.
OxucieHre 1 BOCCTAHOBJIEHHE B OPraHUUECKON XUMHUHU.

Ankasbl (TpeAenbHbIE YTIEBOAOPOAbI). DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHUE.
Homenknarypa u nzomepus. @usndeckue csoiictBa. CriocoObl MOaydeHUs.

Ankanbl  (TmpenenbHbIE  YIIeBOAOPOAbl).  XMMHYeckHe  cBoiicTBa.  OTaeibHbIE
MIPEACTABUTENH.

AnkeHpl. DJEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOCHHME, HOMEHKIJATypa, H30MEpHS.
®usunyeckue cBoKCTBA. [lonyyeHne alkeHoB.

Anxensl. Xumuueckue cBoiicTBa. Peakumm npucoenunenus. llpaBmiio MapkoBHMKOBaA.
KauectBennsie peakiuu. OTAeNbHbIE IPEACTaBUTENH.

AnKUHBL. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpOeHNE aKMHOB. M3omepus. [Tomyuenue.
AnKuHBI. XUMHUYECKHE CBOMCTBA aIKMHOB. AnleTuieHUAbl. OTeNbHbIE IPEICTABUTEIH.
Ankanuensl. Homenknatypa u wusomepus. Knaccudukanus. CompspkeHHbIE TUEHBI.
[Tonyuenne n xummuueckue cBoiictBa. Peakuuu 1,2- u 1,4-npucoenunenue. [Ipupoansiii u
CUHTETUYECKUN Kay4yK.

["aslorennpon3BoAHBIE IPENETBHBIX YIIIEBOOPOAOB. CTpoeHNE, HOMEHKIIATYpa, H30MEPHSL.
[Tonyuyenne u xumnyeckue cBorictsa. OTeIbHBIE TPENCTABUTENH.

ApeHbl. DJEKTpOHHOE M MPOCTPAHCTBEHHOE CTpOEeHHE OeH301a. ApPOMATUYHOCTb.
ITpousBoansie 6eH30ma. [lonydyenue u npuMeHeHue.

Apenbl. XuMuueckue cBorcTBa. OTAenbHbIE NPEICTaBUTENN. BiausHue 3amectureneil Ha
HanpaBJIeHUE IEKTPOPHUIBLHOTO 3aMelIeHHs] B OEH30JIbHOM KOJIbIIE.

Cnuptel. Knaccudukanusa. [lpenenbHple omHoaToMmMHble cnupThl. HomeHkiatypa.
N3omepus. Ousnueckue cBorcrsa. Ilonydyenue.

[IpenenbHble ONHOATOMHBIE CHUPTBHL. XUMHuYeckue cBoiictBa. [Ipocteie 3¢dupsl.
OTtnenpHBIE IPEICTABUTEIN.

Tuonsl (Tmocnuptel). Homenknarypa. [lonydyenue. ®@usnyeckue cBoiicTBa. XHMMHUYECKUE
CBOMCTBA.

®enonbl. Knaccudukamus. Ctpoenune. dusndeckue cBoiictsa. [lomyyuenue.
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147.
148.
149.
150.
151.

152.
153.
154.

@®enonbl. B3aumHOe BiMsIHHE aTOMOB B MolieKyne ¢eHoja. XHUMHUYECKHE CBOMCTBA.
OtnenbHble npeacraButend. eHonodopManbaeruaHbIe CMOJIBL.

KapOonumnbHble coeauHEHHMs — aibAeTUAbl U KETOHbL. M3oMepus, HOMEHKJIATypa.
®usnyeckue cBorcTna. [lonyuenue.

Anpaeruabl 1 KeToHbl. KapOoHMIIbHAs TpyIiNa, €€ 0COOCHHOCTH. XHMMUYECKHE CBONCTBA
aJIBJICTU/IOB U KETOHOB. KauecTBEeHHBIE peakuuu Ha KapOOHWIBbHYIO rpymiy. OTaenbHbIe
MIPEACTaBUTENH.

KapbonoBeie xkucnotsl. Knaccudukanus. IlpenenbHble 0JHOOCHOBHBIE KapOOHOBBIE
kuciotel. Homenkmarypa. M3omepus. @usndeckue cBorictBa. CriocoObI MOTYYEHUS.
[IpenenbHble 0THOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. DIEKTPOHHOE CTPOEHUE. XUMUYECKUE
CBOICTBa (KUCIOTHBIE CBOMCTBA, pEaKLIUU HYKJI€O(DUILHOTO 3aMeIeHus ).
OyHKIIMOHAIBHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. ['aoreHaHruapuIbl. AHTUAPHUIBIL.
OYHKIMOHAIbHBIE POU3BOIHBIE KAPOOHOBBIX KHCIOT. ClokHbIE 3(UPBl. AMUIBIL.
Awmunsbl. Knaccudukanus. Homenkinatypa. CriocoObl oTydeHusl.

AMuHBI. XUMUYeCKHE CBOWCTBA (OCHOBHBIE CBOMCTBA, KUCIOTHBIE CBOMCTBA).

Awmunbl. Peaknmu ¢ a30TUCTON KUCIOTOH (TIepBHYHBIE alu(paTHIECKUE AMUHBI, IEPBUYHBIC
apoMaTHYeCKHe aMUHBI, BTOPHUHbIE anu(paTUIECKHe U apOMATUYECKUE aMUHbBI, TPETUYHbBIC
apOMAaTUYECKHE TPETHYHBIC aTU(paTHIECKIE aMUHBI).

Awmunbl. Peakiuu okucineHusi. DJeKTpo(UiIbHOE 3aMelIeHHEe B apOMaTHYEeCKHX aMUHaX.
OTtnenpHbIE IPEICTABUTEIH.

Bricokomonekynsipabie coenunenus. Kinaccudukanus u Homenknarypa. OTianduTenbHbIe
ocobenHocTr BMC. ®u3nueckue coCTOSHUS MOJIMMEPOB.

Meroabl cuHTE3a BBICOKOMOJIEKYJISIPHBIX coequHeHuid. [lonumepuszanus.

Meroas!l cuHTE3a BBICOKOMOJIEKYJISIPHBIX coequHeHni. [lonukonaeHcamnus.

XUMUYECKHUE MPEBPAILEHUS TOJIUMEPOB.

Otnenbubie ipeacTaButent BMC u ux npumMeHeHue.

[Tpuponusle uctouHuku yrieBogopoaoB. Hedts. IIpombinuieHHass mnepepaboTka.
Pextuduxanus negru.

[TpupoHbIe HCTOYHUKH YTIeBOJOPOJA0B. KpekHHT 1 pu(OpMUHT HEPTEPOIYKTOB.
[IpupoaHbIe HCTOYHUKH YTIEBOA0POAOB. [IprpoaHbIi U MOMYTHBIA HE(QTAHBIE ra3bl.
IIpuponnble HCTOUHMKH yrieBonoponoB. Kamennslil yrons. KokcoBanue.

10.CAMOCTOSATEJBHAS PABOTA CTYJAEHTOB

CO,I[ep)KaHI/IC, Tpe60BaHI/IH, YCJIOBHUA U MMOPAAOK OpraHU3aluu CaMOCTOSTEIbHOM pa6OTBI

oOyyaromuxcs ¢ yueroM (Gpopmbl 00yUeHHs ONpPenesaoTcst B coOOoTBeTCTBUM ¢ «llosoxkeHuem 06
OpraHu3allil CaMOCTOSITEIbHONM pPabOThl OOYUYAIOIIMXCS», YTBEPKACHHBIM YYEHBIM COBETOM
yal'y.

®dopma 00ydyeHHs — ouHasl.

dopma
Bua camocrosiTeibHOI padoThI KOHTPOJIs
(npopabomka yuebHo2co mamepuana, Oo0bem | (nposepka
Ha3sBaHnue pasiesioB U TeM peuterue 3a0ad, peghepam, 00K1A0, B peuterus
KOHMPONbHASL paboma, N0020mMosKd K yacax 3a0au,
coaue 3auema, dK3ameHd u op.) peghepama u
op.)
1. OOmas xumus [TpopaboTka yue6HOro MaTepuana c 24 TECTHPOBAHHE,
HCITOJIh30BaHUEM PECYPCOB y4eOHO- 9K3aMCH
METOJIMYECKOT0 U HH(HOPMAITMOHHOTO
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obecneyeHns JUCIUIUINHEI;
[ToaroroBka Kk TECTUPOBAHUIO;
IToaroroBka k ciade SK3aMeHa

2. dusuyeckas,
KOJLJIOUIHAS U

AHAJIMTHYCCKas XUMM.

[TpopaboTka yueOHOTO MaTepuaia ¢
UCIIOJIb30BAaHUEM PECypCOB y4eOHO-
METOAMYECKOT0 ¥ HH()OPMAITHOHHOTO
oOecreueHus TUCIUILINHEL
[ToaroToBKa K TECTHPOBAHUIO;
[ToaroToBka K ciade sK3aMeHa

23

TECTUPOBAHUC,
9K3aMCH

3. Heopranuyeckas
XUMUSL.

[IpopaboTka yueOHOTO MaTepHuaa ¢
UCIIOJIb30BAaHUEM PECypCOB yUeOHO-
METOAMYECKOTO U HH()OPMAITHOHHOTO
o0ecneYeHH s JUCIUILINHEI;
[ToaroToBka K TECTUPOBAHUIO;
IToaroroBka Kk cgaye 3K3aMeHa

10

TECTHPOBAHME,
YCTHBIN
o1poc,
JK3aMEH

4. Opranuyeckasi XMUMHsL.

[TpopaboTka yuebHOro MaTepuaa ¢
HCIIOJIb30BaHUEM PECypCOB yIeOHO-
METOAMYECKOT0 U HH(POPMAITHOHHOTO
o0ecneyYeHNs JUCIUILINHEI;
[ToaroToBka K TECTUPOBAHUIO;
IToaroroBka Kk ciaye 3K3aMeHa

15

TECTHPOBAHHE,
YCTHBIN
orpoc,
JK3aMEH

Hroro

72
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11.YYEBHO-METOJUYECKOE U HTHOPOPMALIMOHHOE OBECIIEYEHUE
JUCLMUIINHBI

a) CniucoK peKoMeHIyeMOM JIUTepaTypbl
OcHoBHas:

1. CunmopoB, B. . Obmas xumus : yueOnuk / CumopoB B. U. , Ilmatonora E. E. ,
Hukudopona T. I1. - Mocksa : U3natensctBo ACB, 2013. - 272 c. - ISBN 978-5-93093-
886-9. - Tekct : snexrponusiii / ObC "KoncynasTanT crymenrta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938869.html

2. Ilyxosckas, C. I'. O6mas xumus : yue0. mocodue / I[lyxosckas C. I'. , ®omuna H. A. -
WBanoBo : MBan. roc. xuMm. -TexHoi. yH-T. , 2017. - 162 c. - ISBN --. - Tekcr :
anektponueid  //  OBC  "Koncymerant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ghtu_040.html

JlonmostHUTEIbHAS:

1. Tlonkos, B. A. Obmas xumus : yueonuk / XKomaun A. B. Ilog pen. B. A. Ilonkoga. -
Mocksa : I'DOTAP-Menuna, 2012. - 400 c. - ISBN 978-5-9704-2108-6. - Tekcr :
anektpouusii //  OBbC  "Koucynmerant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970421086.html

2. TlpakTuKyM 10 OOIICH XUMHHM : ydeOHOE MMOCOOMe [UIsd aKaJeMHUYECKOro OakanaBpuara /
H. JI. I'nmunka, B. A. Ilonkos, A. B. baOkos, O. B. HecrepoBa. —  Mockaa :
UznatensctBo IOpaiit, 2021. — 248 c. — (bakamaBp u Maructp. AkaJeMUYecKUil
kypc). — ISBN 978-5-9916-4058-9. — Tekcr : amekrponHbli // OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/487283

YyeoHo-MeToAUYEeCKaAN:

1. Meroauueckue yka3aHMsl K PEUICHHUIO 3a/1a4 MO XUMHH : [TOCOOHME IJi CTYAECHTOB 2-TO
Kypca crnenuanbHocTell «HHOBaTtuka», «Hanoumxkenepus» / JI. @. Enukeena, JI. A.
Muxeesa, I'. T. bpeiackux, T. C. Augpeesa; Y'YV, UMOu®K, Oxon. dak. - YiabsHoBck
- Val'y, 2020. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6711

CornacoBaHo:
Benymuii cnermanuct OOII Hb YaI'V  / YameeBa A.®. / / 2022
(HomxHOCTh pabOTHHUKA HAyIHOH OMOIHOTEKH) (®HUO) (moamuce) (mata)

0) mporpaMMHoe ofecneyeHue
1.Microsoft Office
2.0C Windows Professional

3.Auturuiaruar BY3
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8) [Ipodeccronanbubie 62361 JANNLIX, HHPOPMANHOHHO-CIIPABOYHBIE CHCTEMBI

1. DaekTpoHno-0nG N0 T HBIC CHCTEMBI:

1.1. Ludposoii obpazosarenbniit pecype IPRsmart : anextponno-6ubnnoreunas cucrema :
caiir / 000 Komnanus «Ai Ilu Ap Memna»., - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum aocryna: anst saperucTpup. nombzosareneid. - Tekcr :
NEKTPOHHBI,

1.2. OGpasoBarenbhas miaardopma IOPAUWT : oGpazoparenbHbli pecype, MeKTPOHHAS
Gubmmorexa : caiit / OO0 DnextponHoe waarenscrso IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxnm Z0CTyNa: VIS 3aperucTpHp. noab3osaresnei. - TekeT : 21eKTpOHHBI.

1.3. Basa pamumix «nexrponHas Gubnmortexa texuuyeckoro BY3a (DBC «Koncynsrant
CryjienTay) : anexTponHo-OubimoTeynas cucrema : caitr / OOO Ilommrexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mbdx. — Pexnm aoctyna: juist 3aperucTpup.
nonb3osaresieil, — TeKer : AMeKTPOHHBIH.

1.4. DBC Jlans : anexrponno-ouGnuorednas cucrema ; caiit / OO0 IBC Jlans. — Cankr-
Ilerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum joctyna: s 3aperucTpp.
noas3osareneii. — Teker : anexTponnblit,

1.5. 9BC Znanium.com : 3eKTpoHHO-OnbaHOTeyHas cucrema : caiir / OO0 3nanuyM. -
Mocksa, [2022]). - URL: http://znanium.com . — Pexum aoctyna :@ Uil 3aperHcTpup.
nosb3osareneit. - TEKCT @ 2NeKTPOHHBIH.

2. Koncyasrantllmoc [Dnexrponnsii pecype]: crnipapounas mpaposas cucrema. /000
«Koncynsrant [Tmoc» - Dnexrpon. aax. - Mocksa : Koneynsrantllnoc, [2022].

3. Ba3bl JaHHBIX NEPHOANYECKHX M3 anmii:

3.1. basa jpanHBIX nepHoamveckux m3jganuii EastView : anexrponnsie xypuansl / OO0
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum nocryna :
JUIS @BTOPH3. noJib3oBareei. — TekeT : aneKTpoHHbIi.

3.2. eLIBRARY.RU: wnayunas osiektponnas Oubnmorexka : cafit / OOO Hayunas
Onekrponnas bubnmorexka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexum noctyna @ s
aBTOPH3. Nosb3oBaresiel. — TeKeT : 21eKTPOHHBIH

3.3. Dnekrpounas OGubimoreka «M3marensckoro jgoma «I'peGenuukosy (Grebinnikon) :
anextponnas 6ubmmorexa / OO0 W] INpeGennnkon. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum jocryna @ ans aBTopu3. nons3zoparenei. — Teker
IMMEKTPOHHBIA.

4. Mepepanvuas rocyaapersennas undopmanuonnas cucrema «Hammonanasnas
yaekTponnas Gubanorexay : yekTponnas Gubmmorteka : caiit / @I'BY PI'B. — Mocksa, [2022]. -
URL: https://u3b.pp. — Pexxum nocryna : s nonssosareneii sayanoit 6ubnmorexkn. — Texer :
NICKTPOHHBIH,

5. SMART Imagebase : nayuno-nupopmannonnas 6asa aanueix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2f8c552a76d8229047223a7d6dc9c&custid=s6895741. —~ Pexum nocryma : JUis  aBTOpH3.
nons3opareneit. — Mzobpaxenue : aeKTPOHHEIE.

6. Depepasabubie HHGOPMANTHOHHO-00PA30BATEIBLHBIE NOPTAIbI:

6.1. Exunoe okno socryna k o0pasosaTesibHBIM pecypeanm : denepansnblii nopran . — URL:
http://window.edu.ru/ . — Teker : 3NeKTPOHHEIIA.

6.2. Poccuiickoe obpazosanue ; (enepanbubiii nopran / yupeaurens @AY «®ULITO». -
URL: http://www.edu.ru, — Texcr : anekrponnbiii.

7. Odpazosareanunie pecypent Yal'y:

7.1. Dnextpounas Gubnuoreynas cucrema Yal'V : moayns «Dnekrponnas Oubamorexay
ABUC Mera-ITPO / 000 «Jlata Dkcnpeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA © 1A ToJIb3oBaTeneit nayunoi Gnbnnorexu. — Texker : aneKTpoHHbIi.

COI'TACOBAHO:
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12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI

AynuTopuH Ui MPOBEACHUS JIEKIMHA U CEMUHAPCKUX 3aHATHH U J1aOOpaTOpHBIX padoT,
JUIsL TIPOBEACHUSA TEKYIIEro KOHTPOJIA U IPOMEXKYTOUYHOM aTTecTaluu, TPYNIOBbIX U
WHJUBUTYAJIbHBIX KOHCYJIbTAIIUM.

AynuTOpUM YKOMILIEKTOBaHbl CHEIUAIU3UPOBAHHOW MeOelblo, Y4eOHOM JTOCKOM.
AymuTtopun 7Sl MPOBEACHUS JIEKIUH 000pYyJOBaHBI MYJIbTHMEAHMHBIM OOOPYAOBAaHUEM IS
npenocrabieHuss uHGopMmanuu Oonbiioil aymutopuu. IlomemieHuss IIsi caMOCTOSITENIbHOMN
pabOThl OCHAIlEHbl KOMIIBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO IOAKIIOUYEHHUS K CETU
«utepHer» M obecredeHWeM JAOCTyNa K 3JIEKTPOHHOM HMH(OpMalMOHHO-00pa3oBaTeIbHON
cpeze, MEKTPOHHO-ONOIMOTEYHOH crucTeMe.

13.CHELHUAJIBHBIE YCJIOBHUS AJI51 OBYYAIOIINXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbS

B cnysae HE0OXOOUMOCTH, OOydYalOUIMMCS W3 YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsl (I10 3asBJICHUIO OOYYalOLIerocsi) MOTYT TMpearaTbCsi OJHH W3
CIICIYIOIUX BAapUAHTOB BOCHPHUATHS HWHPOPMAIMKM C YYETOM WX HHIUBUIYaTbHBIX
MCUXO(PU3NIECKIX OCOOCHHOCTEH:

— JUIA JIMI C HAPYIICHUSMHU 3PCHHS: B IMEYATHOH (opMe yBEIMYECHHBIM HIpudTom; B
dbopMe 3IIEKTPOHHOTO JOKyMeHTa; B (popme ayawmodaiina (mepeBo] y4eOHBIX MaTEpHUaoOB B
aynuodopmar); B medatHol (opme Ha s3bike bpaiins; MHAUBUIYyanbHbIE KOHCYJIbTALIMU C
MPHUBJICYCHUEM TUDIOCYPIOTICPEBOTUNKA; NHIUBUYATbHBIC 3aJaHHs K KOHCYJITAIUH;

— JUId JHIl C HaApyIICHUSIMH CiIyXxa: B Me4yaTHOH ¢opme; B ¢GopMe DIEKTPOHHOTO
JIOKYMEHTA; BUJIEOMAaTEepHaNIbl C CYOTUTPaMU; MHIUBHUIYaTbHbIE KOHCYIbTAIUU C MIPUBIICYCHUEM
CypIONEPEeBOIUMKA; MHAUBUAYAJIbHBIE 3aJJaHUSI U KOHCYJIbTALINHY;

— JUIS JIUI] C HApPYIICHUSIMHU OTOPHO-JBUTATENILHOTO allfapara: B IedaTHOM ¢opme; B
dbopMe SIEKTPOHHOTO [OKyMeHTa; B (dopme ayauodaiiina;, HHANBUIAyaJTbHbIE 3aJaHUS U
KOHCYJIbTALINH.

74
7/
PazpaboTunk — Y CT. MIpenogaBareib JI.®. EHukeeBa

—

(noz)nqu)v'/ (Oonncnocmo) (@H0)
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