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Munucrepero oOpa3oBanus H Hayku Poccuiickoit @eneparun

o o Dopma
YIIbSHOBCKUI TOCYyJapCTBEHHBIN YHUBEPCUTET

@ - Pabouast mporpaMma o JUCIUILIHHE XUMHUS

1. IIEJIU M 3AJTAYY OCBOEHUS JUCLHUILIAHBI

Lesn ocBoeHust AucHMIIMHBL: [{ucuumimHa «XuMuUsS» UMEET LEeNblo (OPMHUPOBAHUE Y
CTYJCHTOB OCHOBHBIX IIOHATUH TEOPETHUECKON XMMHHM, HEOOXOAUMBIX JUIsl H3Y4EHHUS
OOIICHAaYYHBIX M CHEIHMAJIbHBIX JUCIHIUINH, a TaKKe Pa3BUTHE NPOQPECCHOHATHHBIX HABBIKOB
st TPO(PeCCHOHANBHOM JEATENHOCTH, TPEOYEeMBbIX KBaTH(PHUKAIMOHHON XapaKTEPHCTUKOH MO
HarnpasieHuio noarotosku «Hedrerazosoe nemo».

3agaun 0CBOCHHUS JUCIHHUILIHHDI:

L] q)OpMI/IpOBaHI/IG CUCTCMHBIX 3HaHHI>i O METOoAaX U METOMUKAX XUMHUYCCKOI'O aHaJIu3a,
HpI/IMCHfleMBIX B HpaKTquCKOﬁ JCATCIIBHOCTH 110 CIICLHUAJIIBHOCTAM <<3aHH/ITa B
YpE3BBIYAHBIX CUTYALHIX).

e (opmMupoBaHUE YMEHHI BBIOJHATH B HEOOXOAUMBIX CIydasiX pacueThl IapaMeTpoB
Pa3TUYHBIX MTPOIIECCOB.

e (¢dopmMupoBaHHE YMEHUS PAOOTHI C XUMHUUECKIUMU BEIIECTBAMHU MPHU PEIICHUH
MpoOJIEMHBIX 33124

L] (bOpMI/IpOBaHI/Ie HpaKTI/I‘IeCKI/IX HABBIKOB ITOCTAHOBKHU W BBITIOJTHCHU A
AKCIIEPUMEHTAILHON PabOTHI MO WACHTU(UKAITUN BEIIECTB.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII

JlucuuminHa sBiseTcs 00s3aTeIbHOM U OTHOCUTCS K 0a30Boi yactu bioka b1
«lucuurmmHbl (MOTy/N)» OCHOBHOU MPOo(eCCHOHAIEHON 00pa30BaTeIbHON MTPOrPaMMBI
(OIIOII), ycranaBnmuBaeMoi By30oM. J[aHHAsI TUCIUIUIMHA SBJISICTCS] OJTHOM U3
OCHOBOIIOJIATAIOIINX JUCITUTIIMH B CUCTEME MOrOTOBKH OakaiaBpa 1o HanpasiaeHuto 21.03.01
«HedTterazoBoe aeno». YueOHas AUCHUIUTHHA « XUMHUs» Oa3upyeTCs Ha AUCITUTUTMHAX
MaTeMaTHYECKOTO M €CTECTBEHHOHAYYHOTO ITHKJIa — «BrIciias Marematukay, «Duszuka,
«Okonorus». g u3ydeHus: TUCIUTUIMHBI « XUMHUSD» 00YJaroIIuecs JOJKHBI 3HATh OCHOBBI
MaTEeMaTHKH, TEOMETPHH, 001IeT0 Kypca pu3uku. s u3ydeHus: TUCIUIUITMHBL « XUMUSD)
00y4Jarorrecs: J0JHKHBI YMETh UCIIOJIb30BaTh (PHU3NYECKHUE OCHOBBI CTPOSHHS aToMa,
MEKaTOMHOTO B3auMOIeUCTBUS, TU(Py3uu, GU3HIECKUX OCHOB CTPOCHHSI KOJIJIOMIHBIX YaCTHII.

3. IEPEYHEHb IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA 11O JUCHUIIJIMHE
MOAYJII0), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMUA
OCBOEHMA O11OI11

[Ipouiecc wu3ydyeHHs AMCUMILIAHBI HampaBieH Ha (QopMHpOBaHHE CIEIYIONIUX
KOMIIETEHIINN

Kon n
4 IlepeueHs NIaAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO TUCHUIIUHE
HANMEHOBAaHUE
. (MOyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKEHHUS
peanusyemoii N
KOMIIEeTeH Uil
KOMIIETeHINH
OIIK-1 3HAaTh: OCHOBHBIE TOHATHS, 3aKOHEBI K MOJIEIN XUMHUYECKUX CHCTEM,
Crioco0eH periarthb PEaKIMOHHYIO CIOCOOHOCTD BEIIECTB; CBOWCTBA OCHOBHBIX BUJIOB
3aJ]a4d, OTHOCAINHNECSA | XUMHUYECKHUX BEIIECTB U KJIACCOB XUMUUYECKUX 00OBEKTOB; OCHOBHEIE
K Ipo(heCCHOHANBHON | TIOHSITHS, 3aKOHBI M MOJIEJIH KOJUTOMTHOM U (PU3HUYECKOM XUMHH;
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Munucrepero oOpa3oBanus H Hayku Poccuiickoit @eneparun
YIIbSHOBCKUI TOCYyJapCTBEHHBIN YHUBEPCUTET

Dopma

@ - Pabouast mporpaMma o JUCIUILIHHE XUMHUS

JeSATeILHOCTH,
HPUMEHSISI METOTbI
MOJICTUPOBAHHS,
MaTeMaTU4eCcKOTo
aHaIN3a,
€CTECTBEHHOHAYYHbBIC
1 O0IIEeNHXEHEPHBIE
3HAHHUS;

1a00paTOPHBIE METOABI TIONYICHHSI HEOPTaHUYECKIX U OPTAaHUUYECKUX
COEIMHEHUM, CTPOCHUE OPraHUYECKUX U HEOPraHUYECKUX MOJIEKYJL,
CBSI3b CBOMCTB OPraHMYECKUX COEAUHEHHM C UX CTPOCHHEM,
du3nYeCKUe M XUMUIECKIE CBOWCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX U OPraHUYECKUX COEAMHEHUN, TOKCUKOJIOTHIO,
OCHOBBI XUMUYECKOTO U (PU3UKO-XMMHUYECKOTO aHAIH3A.

YMeTh: CaMOCTOSTENBHO MPHOOPETaTh HOBBIE 3HAHUS IO INPEIMETY,
IIOJIB30BAaTbCs CIIELMAIIBHOM JIMTEPATypOM M HAXOAUTh HYKHYIO
UH(GOPMALIUIO B TJI00aTbHBIX KOMIIBIOTEPHBIX CETSAX M KOPIOPATUBHBIX
MH(OPMALMOHHBIX CHUCTEMAax. MPOTHO3UPOBATH PE3YJbTaThl (PU3HKO-
XMMHUYECKUX TPOLECCOB, MPOU3BOJIUTh XUMHUYECKHII U (U3HKO-
XMUMHUYECKUN aHallu3 Pa3IMyHbIX MPUPOAHBIX OOBEKTOB, MPEJICTABIATh
JAaHHbIE JKCIEPHUMEHTAIbHBIX MCCIEIOBAaHUN B BHAE TpaduKOB U
TabJIUL, pacrno3HaBaTh BO3MOXKHOCTb W HaIpaBJIEHUE NPOTEKAHUS
XMMHUYECKHUX TIPOLECCOB; BBIOMpATh METOJ aHalIU3a XUMHUYECKOTO
BEUIECTBA U OCYLIECTBJISATH €ro Ha MPaKTUKE; TMPEICTaBISThH
pe3ynbTaThl AKCHEPUMEHTOB M HAOMIOACHUM B BHJAE 3aKOHYEHHOTO
MPOTOKOJIa  MCCIEJOBAHUS,  YBEPEHHO  OPUEHTUPOBATHCA B
WH(OPMALIMOHHOM TMOTOKE (MCMHOJb30BaTh CHPABOYHBIE JaHHBIE U
6ubnrorpaduo no Toi WK HHOM npodieme).

Buazers: METOAaMHU AKCIIEPHUMEHTAIBHOTO HCCIICAOBAHUS B XUMHH
(mmaHupoBaHME, MOCTAHOBKA M 00pabOTKa SKCIIEPUMEHTA), METOIaMHU
BBIJICIICHUS] ¥ OYMCTKH BEUIECTB, ONPEACICHHUS UX COCTaBa; METOJaMH
npecKa3aHus TMPOTEKAHUS BO3MOXKHBIX XMMHYECKHX PEAKIMA M WX
KWHETHKY, HaBBIKAMH TPUMEHEHHsSI TEOPETUYCCKUX 3HAHUH 10
(GU3UKO-XMMHUYECKIM METOJIaM aHajiu3a IPH PEIICHHH pa3InIHbIX
CUTYallMOHHBIX ~ 3aJa4, HaBbIKAMH O000OIICHUs  HAOIIOIAEMbBIX
XUMHYECKUX (aKTOB U JIeJIaTh HAY4HO 000CHOBAHHBIC BBIBO/IHI.

4. OBIIASA TPYAOEMKOCTb JUCHUITJIMHBI

O0beM TUCHHMIUIMHBI B 3a4eTHBIX euHUIAX (Bcero) — 6 3ET.

O0beM TUCHMILIMHBI IO BUAAM y4eOHOH padoThI (B yacax):

KoanuyecTBo yacos (popma 00yueHHs — OUHAs)
Bup yueOHo# padoThI Bcero no B T.4. 10 CEMeCTPam
TIaHY 1 2 3 4
1 2 3 4 5 6
AyIUTOpPHBIE 3aHATHS: 102 54 48
JIEKIIUHA 52 36 16
® CEeMUHaphl U IPAKTUYECKUE 18 - - 18 -
3aHATHUS
e nabopaTopHbIe PabOTHI, 32 - - - 32
MPaKTHKYMbI
e CamocrosTenbHas paboTa 78 - - 18 60
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Munucrepero oOpa3oBanus H Hayku Poccuiickoit @eneparun
YIIbSHOBCKUI TOCYyJapCTBEHHBIN YHUBEPCUTET

Dopma

@ - Pabouast mporpaMma o JUCIUILIHHE XUMHUS

dopma TEeKyero KOHTPOJIst
3HaAHUU U KOHTPOJIA
CaMOCTOSITEIBHOM pa0OThI:
TECTUPOBAHUE, KOHTP. padoTa,
KOJUTOKBHYM, pedepar u ap. (He
MeHee 2 BUJIOB)

Buasl npomMexyTouHOM 36 - - + 36
aTTecTaluu (3K3aMeH, 3a4eT) (3K3aMmeH) (3K3aMeH)
Bcero 4acoB o JuciunJInHe 216 - - 12 144
Conepxxanue TMCUMILIUHBI (MoayJisi). Pacnpenesienue 4yacoB mo reMaM UBUAAM
yueOHO# padoThbI:
®dopma 00ydeHUS — ouHas
Buapl yueOHBIX 3aHATHI
A JUTOPHbIC 3AHATHUSA
Y B dopma
NpaKkTu- | Jabopa- | 3aHATUS B
CamocTO-| TeKyIIero
HasBanue pa3zienioB u Tem | Beero YecKHe | TOpHbIe | MHTEPaK-
w ATCJIbHAasA | KOHTPOJJIA
JeKINH | 3aHSATHSA, | pa0OThl, | THBHOW .
padora | 3HaHUI
ceMHHa- | mpakTH- | ¢opme
pbI KyMBI
1 2 3 4 5 6 7 8
1. OcHOBHBIE IOHATHS U 1 1 - - 3 TECTUPOBA-
3aKOHBI XUMUH HHe
2. Ctpoenue aToma 7 2 2 - - 3 TECTHPOBA-
HHC
3. XuMuueckast CBSI3b U 6 2 2 - - 2 TECTUPOBA-
CTpPOEHHUE BELIECTBA HHC, .
YCTHBIN
O1poc
4. Xumus BeliecTBa B 5 1 2 - - 2 TECTHPOBA-
KOHJIEHCUPOBAHHOM HHE,
COCTOSIHUH YCTHBIN
OIpoc
5. DHepreruka 4 1 1 - - 2 TeCTHpPOBA-
XAUMHUYECKUX HHE,
IIPOLIECCOB YCTHBIX
OIpoc
6. XuMuueckas 6 2 2 - - 2 TECTHPOBA-
KAHETHUKA. HHE,
XUMUYeCcKoe YCTHBIN
paBHOBECHE. OHpoc
7. PacTBOpBI 6 2 2 - - 2 TeCTHpPOBA-
HHE,
YCTHBIN
ompoc
8. PactBopbI 6 2 2 - - 2 TECTHpPOBa-
DIEKTPOIIUTOB. HHC
9. JlucnepcHbie 5 2 1 - - 2 TeCTUPOBA-
cucrembl. CTpoeHHE U HUE
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Munucrepero oOpa3oBanus H Hayku Poccuiickoit @eneparun
YIIbSHOBCKUI TOCYyJapCTBEHHBIN YHUBEPCUTET

Dopma

@ - Pabouast mporpaMma o JUCIUILIHHE XUMHUS

YCTOMYUBOCTh
JUCTIEPCHBIX CUCTEM.
Konnouaueie
pPacTBOPBI.
10.IToBepxHOCTHO- 5 2 1 2 TECTHUPOBA-
aKTHBHBIE BENIECCTBA. e,
OMyIbCHH. YCTHBIA
ompoc
11. DneKTpOXUMHUYECKHE | O 2 1 2 TECTHPOBa-
IIPOIIECCHI HHEC
12. Meraimsl. 4 1 1 2 TeCTUPOBA-
Koppo3unonnsie Hue, -
IPOIIECCHI YCTHBIH
ornpoc
13. Xumus 3J€MEeHTOB 3 1 - 2 TeCTHPOBa-
VII A rpynmnsl yiﬁl{‘zﬁ
[Tepuoanueckoi ompoc.
CUCTEMBI U UX
COCTUHCHMSL.
14. Xumust 3JIEMEHTOB 3 1 - 2 TECTHPOBA-
VIA rpynnsl yCHTI;I;?:Iﬁ
[Tepuoanueckoi opoc,
CUCTEMBI U MX
COCTMHECHMUSI.
15. Xumust 21eMEeHTOB 3 1 - 2 TEeCTHpOBA-
VIA rpynmel Hue,
ITepyouueckoit YCTHBIM
orpoc.
CUCTEMBI Ml X
COCTMHECHUSI.
16. XuMus dj1eMEHTOB 3 1 - 2 TeCTHpPOBA-
IVA rpynmsi ycHTPII:;ﬁ
[Tepuoauueckoit ompoc.
CUCTEMBI U MX
COEIUHEHU.
17. Xumus 31€eMeHTOB 3 1 - 2 TeCTHpPOBA-
[ITA rpymibl ycHTI:I;ﬁ
IIepuoanueckoit onpoc,
CUCTEMBI U MX
COECIUHEHU.
18. Xumus semeHToB | 3 1 - 2 TeCTHpPOBA-
u ITA rpynn Hue,
I[Tepuoauyeckoii YCTHBIM
orpoc.
CUCTEMBI Ml MX
COEIMHEHUH
19. O6mras 3 1 - 2 TeCTHpPOBA-
XapaKTEpUCTHKA U HHE,
TOKCHKOJIOrHs d- YCTHbIH
orpoc.
AJIEMEHTOB U MX
CO€JIMHECHUH.
20. XuMmnuecknii aHanmms. 4 2 - 2 TeCTUPOBA-
HUE,

®opma A
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Munucrepero oOpa3oBanus H Hayku Poccuiickoit @eneparun ®
VIbSHOBCKHHI rOCYy1apCTBEHHBIH YHUBEPCHTET opma
@ - Pabouast mporpaMma o JUCIUILIHHE XUMHUS
YCTHBIN
onpoc.
21. Teopetuueckue 4 2 - - - 2 TECTHpPOBa-
IIPEICTABIIEHUS B HHC,
. YCTHBIN
OpraHN4YeCKOU XUMHUHU. onpoc.
MexaHu3MBbI
OPraHNYeCKUX PEaKIU.
22. AnkaHsl. 5 1 - 2 - 2 TECTHPOBA-
HUE,
YCTHBIN
onpoc.
23. AJIKEHEL. 4 1 - 2 - 2 TeCTUPOBA-
HUE,
YCTHBIN
onpoc.
24. AJIKUHEL 6 1 - 2 - 3 TECTHPOBA-
HHE,
YCTHBIN
onpoc.
25. AJIKagueHsl. 7 2 - 2 - 3 TECTHPOBA-
Opranuueckue Hue,
CTHBIN
TaJIOTCHOIIPON3BOAHBIC. y
onpoc.
26. Apomatuueckue 7 2 - 2 - 3 TECTHPOBa-
YTJIEBOIOPOLIEL. HUC,
YCTHBIN
onpoc.
27. CiupThl. 7 2 - 2 - 3 TECTHPOBa-
HUE,
YCTHBIN
onpoc.
28. ®eHOIIbL. 6 1 - 2 - 3 TECTHPOBa-
HUE,
YCTHBIN
onpoc.
29. Anpnerunpl U 7 2 - 2 - 3 TeCTHpPOBA-
KETOHBI. HHE,
YCTHBIN
onpoc.
30. Opranuueckue 8 2 - 2 - 4 TECTHPOBa-
KHUCJIOTBI. HHE,
YCTHBIN
onpoc.
31. AMUHEL 8 2 - 2 - 4 TECTUPOBA-
HUE,
YCTHBII
onpoc.
32. HutpoankaHsl. 9 1 - 4 - 4 TECTUPOBa-
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Munucrepero oOpa3oBanus H Hayku Poccuiickoit @eneparun ®
VIbSHOBCKHHI rOCYy1apCTBEHHBIH YHUBEPCHTET opma
@ - PabGouas mporpamMma o JUCHHIUTUHE XUMHUS
HUE,
YCTHBIN
orpoc.
33. IloBepXHOCTHO- 8 1 - 4 - 3 TECTHPOBA-
aKTHBHBIC BEIIECCTBA. e,
YCTHBIN
orpoc.
34.®ochopoopranudeck 4 1 - - - 3 TECTHPOBa-
M€ COCTUHCHHUS. HHE,
CTHBIN
CHHTETHYECKHUE B y
ompoc.
DK3aMeH 10 36 - - - - - -
JUCIHUITIIINHE
HUTOroO: 216 52 18 32 - 78 -

5. COJAEP)KAHUE JUCLUIIAHBI (MOIY.JIsT)

Tema 1. OcHOBHBIE CTeXHOMeTpUYECKHE 3AKOHBI.
3aKOH COXpaHEHHUS MAacCChl, 3aKOH TOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOIICHHH, 3aKOH
SKBUBAJICHTOB, 3aKOH ABOTAJIPO U €TI0 CIEACTBUSI.

Tema 2. Ctpoenue aToma.

Cocrosinue 37eKTpoHOB B atome. [ToHsATHE 00 SHEPTeTHUECKUX YPOBHSAX M AJIEKTPOHHBIX
opOutansx. [I[puHIMITBI ¥ TpaBWIIa 3aNOJIHEHUS aTOMHBIX opOuTaneil. [leproauyeckas cucrema
. U. Menneneesa.s-,p-,d-, u f-onmementsl. V3MeHeHHE aTOMHBIX M HOHHBIX PaadyCOB B
[Tepuonnueckoit cucrteme. Ilepronnueckoe W3MEHEHME CBOWMCTB 3JIEMEHTOB. JIEKTPOHHAS
KJIacCU(PHUKAII XUMAYECKUX HIEMEHTOB.

Tema 3. XumMnueckasi CBsi3b U CTPOEHHE BelllecTBA.

OCHOBHBIE BUJIBI U XapaKTEPUCTUKN XUMHUYECKOUN CBsA3U. KOBaJIeHTHAs CBS3b: MEXaHU3M
00pa3oBaHUsl KOBAJCHTHOW CBS3M, PA3HOBHJIHOCTH KOBAJCHTHON CBs3W. [ mOpummzarms
aTOMHBIX opOuTanei. [ToHsTHe 0 MeTOIe MOJIEKYIAPHBIX opOuTaneii. IoHHas CBSI3b: MEXaHU3M
00pa3oBaHUs, XapaKTEPUCTUKA HMOHHOW CBs3U. MeTaimndeckas CBS3b. MEXKMOJIEKYIIPHOE
B3aMMOJIEICTBHUE.

Tema 4. Xumus BellecTBa B KOHJIEHCHPOBAHHOM COCTOSIHUM.

ArperatHoe COCTOSIHHE BEIIeCTBA. XHMHYECKOE CTPOCHHE TBEpAOro Tema. AmMopdHoe
cocrosinie BemiecTBa. Kpucramuiel. Kpucrtamimueckue pemieTkd, THUIIBI KPUCTATITUYECKUX
peleToK, CTpoeHHe. XHMHUYECKash CBS3b B IOJYINPOBOJHHMKAX M JUAJIEKTpUKaxX. PeanbHbie
KpUCTAJLTBI, 1e(EKThl KPUCTAJUTMYECKOM PEIIETKH.

Tema 5. DHepreTuka XUMHYECKHX MPOLECCOB.

DHEpPreTUYeCKue XHMHYECKMX peaknuid. OCHOBHBIE NOHATHS. Termiora W pabora.
BuyTrpennsis sHeprus U sHTanbOus. TepMOXMMHMUYECKHE 3aKOHbI U ypaBHEHHMs. 3akoH ['ecca.
PacyeTsl cTaHIapTHBIX PHTANBIUN XUMHUYECKUX PEaKUUi U PU3NKO-XUMUUYECKUX MPEeBpaLCHUI
Ha ocHoBe 3akoHa ['‘ecca. [loHsiTHe 00 ZPHTpONMMU KaKk Mepe HEYMOPSAOYECHHOCTH CHUCTEMBI.
Oueprus [ub0Oca kak KpuUTepHl  CaMONPOU3BOJIBLHOTO  MPOTEKAaHUS  Tpolecca |
TEPMOJUHAMUYECKON YCTOMYMBOCTH XUMUYECKUX PEAKIIUH.

Tema 6. Xumuyeckasi KHHeTHKA. XHMHYeCKOe PaBHOBeCHe.

Knaccudukamuss XuMudeckux peakmuii. MONIEKyIsIpHOCTh UM TMOPSIOK PeaKiuu.
OcHOBHbIE TOHATHS KUHETUKH. CKOPOCTh TOMOTEHHBIX U T'€TEPOTCHHBIX XUMUYECKUX PEAKIUH.
3aBUCUMOCTb CKOPOCTH PEAKIUU OT KOHIIEHTPALIMHA U TEMIEPATYPbl. DHEPTrUsl aKTUBALIUU. 3aKOH
neiictByromux Macc. OOpaTumble U HEOOpaTUMBbIE peakuuu. XUMUYECKOE pPaBHOBECHE.
KoHcTanTa XMMHUYECKOTO PaBHOBECHUS U €€ CBSI3b C TEPMOJAMHAMHYECKUMHU (PYHKIUSIMH.
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@axTophl, BIMAIOIIME HAa XHUMHUYECKOE€ paBHOBecue. (CMelIEHME XUMHUYECKOIO PpaBHOBECHS.
[Tpunnun Jle Mlarense.

Tema /. PacTBOpBI.

PactBoprl. Knaccudukammss pactBopoB. CrHocoObl BBIpRXKEHHUS COCTaBa PacTBOPOB.
Teopus pactBopoB. TepmoanHamuka mpoliecca pactBopenus. PactBopumocts. 3akonsl ['enpu,
Hanbrona u CedenoBa. KosmuraruBaeie CBOMCTBa pacTBOPOB.

Tema 8. PacTBOpbI 3JIEKTPOJIMTOB.

OnexTpoauThl. BoiHbIe pacTBOPBI CUIIBHBIX U CIIA0BIX 3JEKTPOIUTOB. AKTUBHOCTb.
KoadurmenT aktuBHocTr. Teopun KucioT u ocHoBaHu# Appennyca, bpercena-Jloypa u
JIptouca. KoHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH. OCOOEHHOCTH BOJBI KaK PACTBOPHUTEIIS.
Bonopoausriit nokazarens — pH. OOMeHHbIE peakIi B pacTBOpax: HEUTpaIu3aluu, THIPOJIN3a,
ocaxxaeHus — pactBopurens. [IpousBeneHne pacTBOPUMOCTH.

Tema 9. Ilucnepcubie cucreMbl. CTpoeHHe M YCTOWYMBOCTH JHCIEPCHBIX CHCTEM.
KoJsusionanbie pacTBopsbl.

OO011ue NOHATHS O TUCIIEPCHBIX CUCTEMaX. J[MCepCcHOCTh U TUCTIEPCHBIE CUCTEMBI.
Knaccudukanus aucnepcHsix cucreM. CriocoObl 00pa3oBaHus M YCTOWYUBOCTH JUCTIEPCHBIX
cucrteM. 304, reau, ctyaau. [lorydenne kommonaHbx pacTBOpoB CTpyKTypa KOJUIOUIHOM
yacTulbl. MunemisipHoe ctpoeHue 3oieil. Mcxoabpie NOHATHS 00 YCTOMYMBOCTH AUCIIEPCHBIX
cucteM. JHeprusi BaH-1iep-BaaibCOBBIX B3aMMOACHUCTBHI. DJIEKTPOIUTHAS KOATYJISIIHS.
[Tentuzanusa. Kunernka mpouecca Koarymisiiuu.

Tema 10. IToBepXHOCTHO-aKTHBHBIE BelIECTBA. IMYJIbCHH.

Aspo305IM, TMOPOLIKH, CYCHEH3MH, MeHbl. [[OBEpXHOCTHO-aKTHBHBIE BEIIECTBA M HUX
BIMSIHUE Ha JucriepcHbie cuctembl. [Ipumenenue [TAB. Dmynbcun: mpoOaeMbl yCTOWYUBOCTH.
Tun osmynscun. Owmyneratopsl: ux jgelctBue u Tunbl. ComoOunu3anus (KOJJIOUIHOE
pacTBopeHue).

Tema 11. DieKTpOXUMHYECKHE MPOLECCHI.

OKHCAUTENBEHO-BOCCTAHOBUTEbHAS CIIOCOOHOCTD Pa3IMUHbIX coequHeHu. [lonstue 06
3NEKTPOIHBIX NMoTeHInanax. CTaHAapTHHINA BOJOPOIHBIN 3JIEKTPO U BOJIOPOIHAS IIKajIa
noTeHuuanoB. OnpeaenaeHue U KIacCUPUKAIUS AEKTPOXUMUYECKUX IIPOLIECCOB. Y paBHEHHE
HepHcTa n HanpaBieHre OKUCIUTENIBHO-BOCCTAHOBUTEIBHOIO IIpoLecca. I'anbBaHnuecKuil
anement. J/IC npouecca u ee usMepeHne. AKKyMYJISATOPbI: CBUHIIOBBIA U HUKEIb-KaIMHUEBBIN.
[TpuHnum paboThl aKKYMYJISITOPOB. DJIeKTposin3. 3akoHbl Dapaes.

Tema 12. Metanbl. Koppo3uoHHsblie npoiiecchl.

Meramibl. 3aBUCUMOCTh CBOWCTB METaUIOB OT MX moJsiokeHuss B [lepmoanueckoit
cucrteme [[.M.MenneneeBa. OCHOBHBIE METONbI MOJIyY€HUsS MeTauioB. VHTepMeraumueckue
COCIMHEHUS W TBepAble pacTBOpbl MeTaioB. CIiaBbl, AMarpaMMbl COCTOSIHMSI CIUIABOB.
[IpuMeHeHne METaIOB U CIJIaBOB B TeXHHKE. DU3MKO-XMMHUUYECKHE MPOLECCHl IIPU CBApKE U
naiike MertauioB. Koppo3uss MeTauioB M CIulaBoB. Buabpl KOppo3uu: XuMHYECKas U
ANEKTPOXUMHUYECKass. MeTolpl 3alUThl OT KOPPO3UHU: JIETUPOBAHME, SJIEKTPOXUMHYECKAs
3alUTa, 3alIUTHBIE TMOKPHITHS, HW3MEHEHHE CBOMCTB KOPPO3MMHOIN cpeabl, MHIMOUTOPHI
KOPPO3HH.

Tema 13. Xumus 371ementoB VIIA rpynnbl Ilepuoaumyeckoii cucreMbl M HMX
COeIMHEHUI.

DneKTpoHHOE cTpoeHHe aToMOB P-aremMeHToB VIl rpynmer [Teproauyeckoii cuCTeMBl.
PacnipoctpanennocTs B npupoae. OcHoBHBIE MUHEpabl. [lonydeHne n npuMeHEHNE TajloTE€HOB.
DU3NKO-XUMHUUYECKUE CBOWCTBA rajloreHoB. COETUHEHNSI TAJIOTEHOB C BOJOPOJIOM.
Kucnopoacoaepxaiue coequHEHNs ranoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
CMOCOOHOCTh KUCIIOPOIHBIX KUCIIOT raJIoTeHOB U uX cosel. [Ipumenenue. Tokcukonorus
sneMeHTOB VIIA rpymmnsl U X COeMHEHUI.

Tema 14. Xumus 371emeHToB VIA rpynnsl Ilepuoauueckoii cucreMbl W HX
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COeIMHEHUI.

O6mas xapakTepuctuka p-anemenToB VI rpynmsl [lepuonunaeckoii cucremsl. Kucinopon
B npupoje. Boznyx. Xumuueckue cBoiictBa kuciopoaa. O3ou. Cepa B npupoje. Juokcus cepsl,
CEpHHUCTAs KUCJIO0Ta, TPUOKCH]L CEPBI, CEpHAsk KUCIIOTa, THOCEPHAs KUCII0Ta, CEPOBOAOPOI,
cynbdunsl. CeneH, TeUTyp — XMMUYECKUE CBOWCTBA AIEMEHTOB M UX COCTMHEHHH.
Tokcuxkosorus p-anementoB VI rpynmsl [Teproanueckoit cCHCTEMBI M UX COSTUHECHUIA.

Tema 15. Xumusa 3i1ementoB VA rpynnsl Ilepmoamyeckoii cucreMbl M HX
COeIMHEHUI.

OOmass xapaxkrtepuctuka p-anemeHToB V rpynnbl llepuonnueckoit cuctemsl. A3OT,
aMMHMaK, a30THas KUCJIOTa U €€ COJIM - XuMuueckue cBoiictBa. @ocdop. Coenunenus docdopa ¢
BOJIOPOJIOM M rajoreHamMu. Okcuzpl U KUCIOThl (ocopa. Cypbma, BUCMYT — XUMHUYECKHE
CBOMCTBA 2JIEMEHTOB U UX COCIMHEHHUN. TOKCHKOJIOTHS p-31eMeHTOB V rpynmnsl [Iepnoandeckoi
CUCTEMBI M X COETUHEHH

Tema 16. Xumus 371emenToB IVA rpynnsi Ilepuoauyeckoii cucreMbl M MX
COeIMHEHUI.

Oo6ras xapakTepuctika P-anemenToB |V rpymmbl. PacnpocTpaHeHHOCTD B IPUPOJIE.
OcHoBHbIE coenHEHNS. DU3NKO-XUMUYECKUE CBOMCTBA YII€PO/1a, KPEMHHUS U UX COEIMHEHMIL.
['epmanuii, 0710BO, CBHHEI — XUMUYECKHE CBOMCTBA. TOKCUKOJIOTUS pP-37€MeHTOB |V rpynmsl u
UX COCTMHEHHH.

Tema 17. Xumus 31emenToB lll A rpynnsl Ileproguyeckoi cucreMsbl M X
COeIMHEHUI.

OO6mras xapakTepucTuka p-ayeMeHToB lll rpynmel. PactipocTtpaneHHOCT B mpupo/ie.
OcHoBHbIe coenuHeHMS. DU3NKO-XUMHUYECKHUE CBOMCTBA 00pa, aTIOMUHMS M UX COCTUHCHH.
laynmuit, waaUH, TATHIE — XUMAYECKHUE CBOMCTBA. TOKCHKOJIOTHS p-31eMeHTOB 11l rpymms
[Teproanueckoit CUCTEMBI U KX COCTUHEHUH.

Tema 18. Xumust 31emenToB | u |l A rpynnsi Ilepuoauueckoii cucTeMbl M HX
COCMHEeHU I

DnekTpoHHOE cTpoeHUe atoMoB 3neMeHToB | u Il rpynn Ilepuomnueckoil cucteMmsi.
Bonopon. PacnpoctpanenHocts B npupone. OcHOBHbIE MuHepaibl. DU3NKO-XUMUYECKHUE
CBOMCTBA IIEJIOYHBIX U IIEJI0YHO-3EMEJIbHBIX METAINIOB, BOJIOPOJIA, JIUTUS, MarHusl U OepuILIHsL.
Oxcuapl, THUAPOKCUABI W COJU S-2JIEMEHTOB. TOKCHKOJOrMS COJIM S-DJIEMEHTOB M HX
COEIUHEHU.

Tema 19. O0mas XapakTepuCTHKA H TOKCHKOJOrHs O-3JIeMEHTOB M  HX
COeIUHEeHUM.

d-anementsl. OOmias xapakTepucTHka. PacnpoctpaHeHHOCTh B mpupone. Dusuko-
Xxumu4eckue cBoiictBa d-31eMeHTOB. TOKCHKOIOTHs d-3IEMEHTOB M MX COSTUHCHHI.

Tema 20. XuMnueckuii aHaans.

3a7aui XUMHUYECKOT0 aHAJIN3a. AHAIMTUYECKUN CUTHAJI M CIIOCOOBI €0 PErHCTpaLluy.
[TonsiTue 06 aHAIMTHYECKOM peakuuu U peareHTax. TpeGoBaHus K HUM. UyBCTBUTEIbHOCTD,
n3bupatenbHoCTh. Heoprannueckuit u oprannyeckuii ananu3. KauecTBeHHbIH aHanums.
Cuctemarnueckuit ¥ 1poOHbIi ananu3. Cnenuduueckuit pearent. Kiaccudukanus kaTHOHOB U
aHMOHOB. CxeMa KaueCcTBEHHOTo aHaiu3a. [ pynmnoBoil pearent. Crnienuduyueckas peakus 1
cneunpuyeckuit pearenT. CriocoObl NOBBILIEHHUS N30MPATEIbHOCTH peakiuil: n3menenue pH
pacTBOpa, MaCKMpPOBKa MEMIAIONIUX HOHOB. MeTo1pl 0OHapykKeHHsI HOHOB (00pa3oBaHMe
0CaJIKOB, OKPAIIEHHBIX HOHOB, MUKPOKPUCTAJIOCKOTIMYECKHE KalleIbHbIe peakinn). MeToabl
paszeneHus HOHOB, PEaKIMU OCaXICHHsI, 00pa30BaHHE KOMIUIEKCOB, OKUCIUTEIbHO-
BOCCTaHOBHTENbHbIE peakuuu. KonnuecTBeHHslil aHanu3. OO0Imas XxapakTepucTuKa METOI0B
KOJIMYECTBEHHOT'O aHAIN3A.

Tema 21. IlpeameT opraHu4ecKoi XUMHUH.

BO3HUKHOBEHHE TEOPETUUECKUX BO33PEHUN B OpraHnyeckoil Xumuu. CTpoeHHe OpraHuYECKUX
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BeniecTB U yueHne A.M.bytieposa. Knaccuukarus opraHHuecKiX BEIIecTB.

DNeKTpOHHAs KOHLENIMS XUMUYECKOH CBsA3H. OCHOBBI KBAHTOBO-XUMUYECKUX ITPEICTABICHUM.
KoBaneHTHas cBsI3b B OpraHMYECKUX COCAMHEHUSX, €€ BUJIbI U CBOIcTBa. [ MOpuan3anus
aTOMHBIX opOuTazneil. HomeHkmatypa opraHmuecKix COeMHEHUH.

Tema 22. AnkaHbl.

N3omepus, HomeHknarypa. @u3ndeckue U XuMuueckrue cBoicTBa. CrocoObl MOIy4YEeHHUS.
Peakuuu 3amenienus, 1eruipupoBaHusi, U30Mepu3auu. XJI0pupoBaHue, HUTPOBAHUE,
cynbpupoBanue u okucieHue. KpekuHr aikaHoB.

Tema 23. ATKeHbI.

DNeKTpOHHBIE MPEACTaBICHUS O ABOWHOM cBsi3u. HoMeHknaTypa, nzoMepust cnocoOsbl
MOJIyueHus alnKkeHoB. PeakiionHas ciocoOHOCTH ankeHoB. [loanMepu3anus alKkeHoB.

Tema 24. ATKuHBI.

OcoOenHocTH TpoiHOM cBsi3u. CrocoObl MOTy4YeHUs. XUMUYECKUE CBOMCTBA. AIIETUIIEH.
[Tonmumepu3zanus aneTuiieHa.
Tema 25.AJIKaqMeHbI.
Opranuyeckuie rajloreHnpousBoiHbie. M3onupoBaHHble, KyMYJIUPOBaHHBIE U CONPSKEHHBIE
CBSI3M B MOJIEKYJIaX aJKaJueHOB. XMMHUYECKHE CBOICTBA aJIKaJUEHOB C CONMPSKEHHBIMU
cBa3sMHU. [lonydyeHne, CBOMCTBA CHHTETUYECKUX KaydyKOB. [ aoreHnpons3Bo HbIe
yrieBoiopoioB. Knaccudukarnus. Mzomepust, Homerknarypa. CriocoObl oTydeHUst
raJIOreHaJIKaHOB U3 CIIUPTOB, aJIKAHOB, aJIKEHOB; 3aMEIIEHUEM aTOMa OJIHOTO rajoreHa aroMoM
JPYroro, XJopMeTHINPOBaHHE apeHOB. Peakiinu HykJIeoQHUIbHOTO 3aMEIIeHHs] Y HACHIILIEHHOTO
aToma yrjiepoJia B ankmiraioreHuaax Peakuu snuvuaupoBanus [Ipasuna 3aiinesa u 'opmana.
Tema 26. ApeHbl.

ApomatuuHocTb. Ctpoenue 6en3ona. @opmyna Kekymne. MomnekynspHbie opOuTamn
oen3ona. KonneHcupoBaHHBIE apOMaTHUYECKHUE YTIIEBOIOPOIbI: HapTauH, (HEeHAHTPEH,
aHTpallCH.

[TonyyeHne apoMaTHYECKUX YIrI€BOJOPOJIOB B IPOMBIIUIEHHOCTH KATAIMTUYECKUN
pudopmuHr HedTH, TEepepaboTKa KOKCOBOTO raza 1 KaMeHHOYT0JIbHOM cMoJIbl. JlaGopaTopHbie
METO/Ibl CUHTe3a: peakius Bropua - @utTura, ankunupoBanue apeHoB o Opunento - Kpadrey,
nexapOOKCHUIIMPOBAHUE COJIeH apoMaTHYecKUX KUCIOT (peakuus [[roma), monumepusanus
ankuHoB. CBolicTBa apeHoB. Karanutrnueckoe ruipupoBaHue apeHOB, BOCCTAHOBJICHUE apEHOB
o bépuy, hoToxummuueckoe xiaopupoBanue 6enszona. Peakium 3amenienust Bogopoaa B 00KOBOU
L[eNU AIKHIOeH30JI0B Ha rajiored. OKuciaeHne roMosioros 0en3osna. Peakiuu snekTpo@uibHOTO
3aMEeIIeHUs] B apOMAaTUUECKOM psiy. BinsiHue npupoibl 3aMecTUTENsE HA OPUEHTALIUIO U
CKOPOCTh PeaKIUU AIEKTPOPHIBHOTO 3aMeIeHHsI. DIEKTPOHOJOHOPHBIE U
3JIEKTPOHOAKIENTOPHBIE 3aMecTuTeNn. CoriiacoBaHHasi U HECOTJIACOBAHHAS OPUEHTALUA JBYX
WJIM HECKOJIBKUX 3aMECTHUTEJIeH B apoMaTHieckoM KoJiblie. HurpoBanue. Hutpyromue areHThl..
HuTpoBanue 6eH30ma u ero 3aMenieHHbIX. ['anorenupoBanue. ["anoreHupyromnme areHThbl.
CynbdupoBanue. Cynbdupyromire areHTsl. Mexanusm peakiuu. Kunernueckuit u
TEPMOJAMHAMHUYECKUI KOHTPOJIb B peakiiu cyabQUpoBaHMs Ha puMepe (peHosa 1 HapTaauHA.
O6patumocTs peakuuu cyabpupoBanus. [IpeBparienus cyabporpynmsl. AJKHINPOBAHUE
apeHos 1o ®punento — Kpadrcy. Ankunupyromiye areHTsl. AIMIINPOBAaHHE aPEHOB T10
Opugento — Kpadrey. HyxieopunpHoe 3aMelieHue B apeHax.

Tema 27. Cnuptsl.

OpnHoatomHble criupThl. ['oMoorHYeckuii psin, kiaccudukaius, u3oMepus u
HOMEHKJIaTypa. MeTo/ bl MOJTY4YeHUs: U3 aJIKEHOB, KapOOHUIIbHBIX COCIMHEHUH,
raJloreHaJIKaHOB, CJIOKHBIX 3()UPOB U KapOOHOBBIX KUCIOT. CBoiicTBa ciupTOB. CHUPTHI, KaK
crnabbie OH-kucnoTsl. CiupThl, Kak ocHOBaHUs JIbtonca. 3amenieHue ruIipoKCUIIbHOM IPYIIIBI B
CIMPTax Ha rajoreH (MO IeHCTBUEM raloreHOBOA0POA0B, raloreHu10B pocdopa, XJIOPUCTOTO
THOHMIA). [lerunparanus ciupToB: 00pa30BaHUE MPOCTHIX U CIOKHBIX A(PHUPOB. Peakiuu
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AIIMMHUHAPOBAHUS CIUPTOB. OKUCIICHHE TEPBUYHBIX CITUPTOB JI0 AJIBJICTHJIOB i KAPOOHOBBIX
KHCIIOT, BTOPUYHBIX CIIUPTOB JI0 KETOHOB. [IByXaTOMHBIE M TPEXaTOMHBIE CIIUPTHL. MeTo bl
CUHTE3a. XMMUYECKUE CBOMCTBA: OKUCIIEHUE, allWJIMPOBAHUE, IETUIPATALINS, B3AUMOJICHCTBUE C
AKTUBHBIMH METaJIaMH, [I[eJI0YaMHy, KapOOHOBBIMHU KHUCTIOTaMU. B3aumoielicTBe riuiepuHa ¢
a30THOU U pochopHoit kucioramu. OOpa3zoBaHKE XeTATHBIX KOMIUIEKCOB. [IpuMenenune
STHJICHTJIMKOJIS U rimnepuHa. [Ipocteie a¢upsl. Kinaccudukarys, HomeHknaTypa. Buisr
n3oMepun. MeTo bl oJIydeHusl: peakius BuiibsiMmcoHa, MEXXMOJIEKYIISIpHAS IETUAPATALIUS
CIIUPTOB, MPUCOCTUHEHUE CITUPTOB U (DEHOJIOB K AJIKCHAM W aJIKWHAM.

Tema 28. ®eHoabL

Knaccudukarus. Metoapl momydeHus: MeI0YHOE IUIaBIICHUE apeHCYIb(OHATOB,
3aMelIeHHe rajJjorena Ha ruapokcuil. KymMosbHbIN crioco0 noJtyueHust peHosia B
npowmsbieHHocty (cunres [1.I.Cepreesa).CpoiictBa (eHos10B. Denounbl kak OH-KUCIOTHI.
CpaBHEHHE KUCJIOTHOTO XapakTepa (eHOJIOB U CIIUPTOB, BIUSIHUE 3aMeCTUTEIIEH Ha
KHUCIIOTHOCTH (peHOJI0B. OOpa3oBaHNUE MPOCTHIX U CIOKHBIX 3pupoB GeHosoB. Peakiuu
AMEKTPOPMIHHOTO 3aMEIIEHUS B apOMATHIECKOM sijipe (DEHOJIOB: TaJIOTEHUPOBAHUE,
cynb(upoBaHNe, HUTPOBAHNE, HUTPO3UPOBAHKE, COUCTAHHE C COJISIMU JHA30HUS,
ATKUJIMPOBAHUE U AIlJINPOBAHKE.

Tema 29. Anbaeruabl 4 KETOHBI.

N3omepust 1 HOMeHKIaTypa. MeTo bl MOTydeHHs albJACTU/IOB U KETOHOB U3 CIIUPTOB,
MIPOU3BOTHBIX KAPOOHOBBIX KUCIIOT, aJIKEHOB (030HOJIN3), aJIKUHOB (THAPOOOPHPOBAHHE,
rufpartanus mo KydepoBy), Ha OCHOBE METaUIOPTaHUUECKUX COSTMHCHUH. AIIMIIMPOBAHUE U
dbopMUITPOBaHUE ApOMATUUYECKUX coeAMHEeHUH. [IpombinieHHOe notydeHue popMaibaeruia,
areTanabJAeTH/Ia U BBICIINX albAeTUIOB (THaApodopMunupoBanue). CTpoeHne KapOOHMIBHON
IPYIIIbI, €€ MOJISIPHOCTD U NOJSPU3yeMOCTh. BiinsHue npupo/ibl U CTPOCHUS paJuKaia Ha
KapOOHMJIBHYIO aKTUBHOCTh. XHUMHYECKHE CBOMCTBA. OOIIHE MPECTaBICHUS O MEXaHU3ME
HYKJIEO(UIBHOTO MPUCOETUHEHUS [0 KapOOHUIILHOM I'PYIIIE ajabACTUA0B U KETOHOB.
KucnotHslit 1 ocHOBHOM KaTanu3. KHCIOTHOCTE M1 OCHOBHOCTh KapOOHMIIBHBIX COCTMHECHUM.
Kero-enonpHas tayromepusi. EHonnzanus anbaeruioB 1 KETOHOB B PEAKIUAX
raJIor€HUPOBAHUS, U30TOIMHOTO 0OMEHa BOJIOPO/Ia M palleMU3AIMU ONITUYECKH aKTUBHBIX
KeTOHOB. KMCIOTHBIN 1 OCHOBHOM KaTaJlu3 3TUX peakiuil. BoccTaHOBIEHUE albJErUI0B U
KETOHOB /10 ctUpTOB. OKHUCIIEHUE albJETUIOB, PEareHThl OKUCIICHUS.

o- F-HenpeenbHbIe anbaeruIbl 1 KeTOHBL. MeTo Ibl HOTydeHHs: KOHICHCAINH,
OKHCJICHHE aJUTHIIOBBIX ciupToB. ComnpsikeHre KapOOHUIBHOU TPYIIIbI C IBOMHON yriiepoi-
yriepoHoii cBa3bi0. Peaxruu 1,2- u 1,4-npucoenunenus. Boccranosnenue ¢-B-HenpenenpHbIX
KapOOHUJIbHBIX COCIMHEHUIA.

Tema 30. KapGoHoBble KHCJIOTHI H X IPOU3BOIHBIE.

Kap6oHoBbIe KHCIIOTHI. DIEKTPOHHOE CTPOCHUE KapOOKCUITbHOM rpymmbl. M3omepus,
CHOCOOBI MOJTYYCHHSI OJHOOCHOBHBIX U ABYXOCHOBHBIX KapOOHOBBIX KHCIOT. HoMeHKIaTypa.
Kucnotnsie cBoiicTBa. MIX u3aMeHeHus 01 AeWCTBUEM 3aMecTuTelNsa. XUMUYECKUE CBOMCTRA.
Peakuus srepudukaruu. Cnoxnbie 3QUPBl BBICIINX KUPHBIX KHCIOT.

OyHKIMOHATBHBIE TTPOU3BOAHBIE KAPOOHOBBIX KMCIOT: aMUIbI, AHTUPUIBI, TAIOTEHT HIPHIBI.
CriocoObl MmosTydeHus1, peakIHoHHasl CIOCOOHOCTh, 001acTh mpuMeHeHus. HerpenenbHbie
OJIHOOCHOBHBIE KHCIIOTHI: aKPUIIOBasi © METAKPHIIOBAsl KHCIIOTA.

JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI. MIX momyyeHue okucineHuem riaukoseil. OCHOBHBIE
XMUMHYECKHE CBONCTBA.

Tema 31. AMUHBI.

DNEKTPOHHOE CTPOSHUE aMHHOTpyMIbl. HOMeHKIaTypa, n30Mepus, CIoCOOBI MOJTyUeHUs,
¢buznuecKkrue U XuMUYecKre CBOMCTBa aMUHOB. KHCIIOTHOCTh, OCHOBHOCTD, HYKJI€O(DUIBHOCTD U
KOMILJIEKCOOOpa3oBaHue aMUHOB. [IHaMHUHEI.

Tema32. JIeKTPOHHOE CTPOCHHE HUTPOTPYNIbI.
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CriocoObI MOTy4eHUsT HUTPOATKAHOB. XUMHUYECKHE CBOWCTBA HUTPOAIKAHOB. OTHOIIICHHE
NEPBHUYHBIX U BTOPUYHBIX HUTPOAJIKAHOB. HI/ITpOElJIKaHBI 1 B3pPbIBYATHIC BCUICCTBA.

Tema 33. [IoBepXHOCTHO-AKTHUBHbIE CBOCTBA MOHOMEPHBIX U MOJIUMEPHBIX
MOJIEKYJI OPraHUYeCKUX COeMHEHNI.
OCHOBHBIE CBOWCTBA CUCTEM, COCTOSIINX U3 TU(PHIEHBIX MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.
HOBerHOCTHOC HAaTsKCHUC )I(I/II[KOCTeﬁ, COCTOAIIUX U3 ACUMMCETPHUYIHBIX MOJICKYIIL. Mounocnou
MOBCPXHOCTHO-AKTHBHBIX BECIICCTB U BIIUAHUEC CTPOCHUSA UX MOJICKYJT HA CBOICTBA MOHOCJIOSL.
AI[COp6III/I$I HHU3KOMOJICKYJIAPHBIX 1 BBICOKOMOJICKYJIAPHBIX ITOBEPXHOCTHO-AKTUBHBIX BCIICCTB,
UX MIeHOOOpa3yroIias U CTabMIN3UPYyIolIas CriocOOHOCTh. BRICOKOMOJIEKYIIIpHBIE
MMOBCPXHOCTHO-AKTHUBHBIC BCUICCTBA B KAYCCTBC 3AllIUTHBIX 000J104YeK JUCTICPCHBIX CUCTCM.
MI/IKpOKaHCYJ'II)I. ITonsaTue 0 TEXHOJOTHYECKUX CBOMCTBAX MOBEPXHOCTHO-aKTUBHOI'O
BEIIlECTBA: MIEHOOOPa3yroIasi, SMYIbIHPYIOIIasi, CMauyUuBaroIIasi CiocoOHOCTh. CotoOuIn3aIus
U qucnepranus. Moroias crnocoOHOCTh TOBEPXHOCTHO-aKTUBHBIX BeleCTB. X TOKCHYHOCTH U
OropasaraeMocTh.

Tema 14. OcHoBbl 6uoxumuu. @ochopopranudeckue coennenusi. CHHTeTHYECKHE
AAbI.

YrineBoapl. CTpoeHHE MOJICKYN, XUMHYECKUE CBOMCTBA M MTUIIIEBas [ICHHOCTh MOHO-,

TV~ | TIOJTUCaXapua0B. AMUHOKHUCIOTH. CTpOeHUE MOJIEKYJI, H30MEpHsl, HOMEHKJIATypa.
AMCbOTepHI)Ie CBOMCTBa AMMHWHOKUCJIOT, ITOJIMKOHJACHCAITUA aMHUHOKHUCIIOT. benkn Kak ci10XKHEBIE
BBICOKOMOJIEKYJISIPHBIE COEMHEHUSI alb(a-aMUHOKUCIOT. OCOOEHHOCTH MENTUIHON CBS3H.
Bakneiiirie aMUHOKUCIIOTHL, BXOAIINE B cocTaB OenkoB. [lepBuyHasi, BTopuyHasi U TpeTHUHAs
CTPYKTYpHI Oenika. OyHKIMHN OelIKoB B opranusme. JIunuael 1 HykJienHOBbIe KUCIOTHL. CocTaB
HYKJIEMHOBBIX KUCJIOT. CTpO€HHE HYKJICOTUAOB U NoanuHyki1eoTu10B. 3Hauenue JJHK u PHK B
KU3ZHEJESATEIbHOCTH KUBBIX opranu3mMoB. OO0I1ast XapaKTepuUCTHKa, CTPOCHHUE MOJIEKYI,
KJaccuukaiys, peakimoHHasi ClIOCOOHOCTh, 00JIaCTh IPUMEHEHUS.
OTtpaBiisitoline BENIECTBA U MECTULIMIbI. BUOXUMUYECKHUIT MEXaHU3M HUX BO3ACHCTBUS HA KUBbBIC
opranu3msl. [Ipobiema yHuuTOX)eHUs (YTUIN3alu1) CHHTETUYECKHUX 0B U IYTH €€ PellIeHuUs.
MeTo/1bl YHUUTOKEHHUS XUMHUYECKOTO OPYXKUS U pelIeHHe BO3ZHUKAIOIIUX SKOJOTHUYECKUX
pooJIeM.

6. TEMbI IPAKTUUECKHUX 1 CEMUHAPCKHUX 3AHATUN

Tema 1. OcHOBHbIE MOHSATHS U 3aKOHBI XMMHUH (MPAKTHYECKOe 3aHATHE).

Bompocs! k Teme.

1.3aKOH OCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLLECHUS.

2. 3akOH ABOTaJpo M CIECICTBUU U3 HETO.

3. 3aKOH COXpaHEHUsI MaCChI.

4. 3aKOH 3KBUBAJICHTOB.

5. PacueTsl 1o XuMHYECKUM (GOopMyTaM U YpaBHEHMSIM peakiuil. PerieHue TUMOBBIX
3az1ad.

Tema 2. Crpoenne aroma. Ilepuonuyeckas cucrema .M. MengeneeBa B cBere
TEOPUM CTPOCHHSI aTOMa (MPAKTH4YeCKoe 3aHsATHe).

Bomnpocsl k Teme.

1. Teopuu ctpoenus aroma Pesepdopaa, bopa.

2. OcHOBBI KBaHTOBOM MexaHMKHM. KBaHTOBbIE  4YHCIIa U CTPOEHHUE ANIEKTPOHHBIX
o0osnouek aromoB. [IpaBuna I'ynna u KneukoBckoro, npunnun Ilaynu 1 HauMeHbIIeH SHEPTUU.

3. Ilepuomueckas cucrema JI.11. Menzeneena.

4. PerieHue TUIOBBIX 33/1a4.

Tema 3. Xumuueckasi CBSI3b U CTPOeHHUeE BellecTBA (MPaKTHYecKoe 3aHsATHe).

Bomnpocsl k Teme.
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1. KoBaneHTtHas CBs3b, €€ pa3HOBUJHOCTh, MEXaHU3M 00Opa30BaHUsL.

2. Meron BasleHTHBIX cBsi3ell. [ uOpuansanus.

3. MeTo1 MOJIeKYISIpHBIX OpOUTATICH.

4. VlonHas CBSI3b.

5. MexmonekymnspHoe B3auMmoeiicTsue. BogopoaHas cBsi3b.

6. Permenne TUIIOBBIX 3a/1a4.

Tema 4. JHepreTnka XUMHYECKHX MPOLeccOB (MIPAKTHYECKOe 3aHATHE).

Bomnpocsl k Teme.

1. IlepBblit 3aKOH TEPMOIMHAMUKN. DHTAJIBIIHSL.

2. IlonsaTre 06 sHTpONTUH. BTOPOIi 3aKOH TEPMOANHAMHKH.

3. TepmoxuMuyeckne 3aKOHBI (3aKOH ['ecca 1 ero CIe[CTBUSA) U pacyer.

4. MW300apHO-M30TEPMUYECKUN TOTEHIMAT KaK KpPHUTEpUH  CaMOIPOU3BOJIIBLHOTO
MIPOTEKAHUS TPOLIECCOB.

5. Pemrenne TUIIOBBIX 3a1a4.

.Tema 5. XumMuuyeckasi KHHeTMKAa U XHMH4YeCKOe paBHOBecHe (MpaKkTHYecKoe
3aHsTHE).

Bomnpocsl k Teme.

1. 3aBUCHMOCTbH CKOPOCTH XMMHUYECKOHN peaKIuU OT KOHI[EHTPAIUH.

2. 3aBHCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIK OT TEMIIEPATYyPHI.

3. Xummueckoe paBHOBecne. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

4. CmellieHrne XUMUYECKOTO PaBHOBECHSI.

5. Pemrenue TUIIOBBIX 3a1a4.

Tema 6. Teopuu pactBopoB. Crioco0bl BbIPaKeHHs KOHIEHTPAIUM PACTBOPOB
(mpakTuYeckoe 3aHsATHE).

Bomnpocsl k Teme.

1. Cnoco0bl BeIpaxKeHHsI KOHLIEHTPALUK PAacTBOPOB. Pellenre TUIOBbIX 3a/ay.

2. TepmoamHamuka mporiecca pactBopenus. Teopus Kabmykosa - Menneneesa. [IpaBuio
(a3 dasnca.

3. 3akons! ['enpu, [lansTona, CeueHona.

Tema 7. DiieKTpoIUTHYECKAS JUCCONMALMS U THAPOJIU3 cojiell (MpaKkTHYecKoe
3aHsATHE).

Bompocsl k Teme.

1. Koncranra u cTeneHs Aucconuanuu. 3akoH pazoasienust OcTBaibpia.

2. Bonoponusrii mokasarens. Onpenenenne pH cUIbHBIX U c1a0bIX 3IEKTPOJIUTOB.

3. M'maponu3 corei.

4. IIpousBeeHne pacCTBOPUMOCTH.

5. Perennie THIIOBBIX 3a/1a4.

Tema 8. DekTpoxuMuUeckue npouecchbl.(ceMUHAPCKOE 3aHATHE).

Bompocs! k Teme.

1. Ompenenenue u knaccupuKanus 3IEKTPOXUMHUECKUX MPOIIECCOB.

2. MexaHn3M BO3HUKHOBEHUS 3JIEKTPOIHOTO OTEHIIMAIA.

3. CranapTHBINA BOJIOPOTHBIN 3JIEKTPO/I M BOJIOPOIHAS LIIKAJIA ITOTEHIIUAIOB.

4. VpaBHenune HepHcTa 1 HanpaBieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MpOIECCa.

5. PerreHune TUMOBBIX 3a/1a4.

Tema 9.MeTasibl. Koppo3nonnsie nponeccsl (CeMHHAPCKOe 3aHATHE).

Bomnpocer k Teme:

1. Xumuueckas KOppo3us METaJJIOB.

2. DNEeKTpOXUMHYECKast KOPPO3Hs METAILIOB.

3. AtmocdepHas koppo3us. Kopposus B rpyHTe.

4. Koppo3sust npy HEpaBHOMEPHOU a’paliyu.
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5. KonTaktHas koppo3usi.
6. MeTo bl 3aIUTBI OT KOPPO3HUHU.

7. JABOPATOPHBIE PABOTDI, IPAKTUKYMBbI

Ne Yacel | Tema, cogep:kanue JleiTeIbHOCTh CTY/ACHTA
ILIL JIA00PATOPHBIX 3AHATHH
1 3 MeToap! OUMCTKY U BbIACIEHUs | BBIIONHEHNE 3KCIEPUMEHTAIBHON
OPraHUYECKUX COECIMHECHMIM. YacTH, aHAJIU3 PE3YJIbTaTOB,
o(opMIIEHHE U 3alUTa IPOTOKOJIA
2 3 AJIKaHBI. BrinonHenue skcnepuMeHTanbHOM

YacTH, aHaJIU3 Pe3yJIbTaTOB,
opopMIIEHHE U 3allIMTa IPOTOKOJIA
3 3 AJIKEHBI. BrimonHeHne sKcrepuMeHTalIbHON
YacTH, aHAJIU3 PE3yJIbTaTOB,

odopMIIeHHE U 3allIMTa TPOTOKOJIA
4 3 AJKVHBL. BelnnonHeHNE SKCIIEpUMEHTAIBHON
YacTH, aHAJIU3 PE3yJIbTaTOB,

odopMIIEHHE U 3allIMTa TPOTOKOJIA
5 3 lManorenyrneBo0pobl. BrinosiHeHUE SKCIEPUMEHTATHHOM
YacTH, aHAJIU3 PE3yJIbTaTOB,

odopMIIeHHE U 3allIMTa TPOTOKOJIA
6 3 ApeHBI. BrlimmomHeHNE SKCITEPUMEHTATBLHOM
YacTH, aHAJIU3 PE3yJIbTaTOB,

odopMIIeHHE U 3allIMTa TPOTOKOJIA
7 3 CrupThl U HEHOJIBL BrlimmomHeHNE SKCITEPUMEHTATBLHOM
4acTH, aHAJIU3 Pe3yJIbTaTOB,

odopMIIeHHE U 3alIMTa TPOTOKOJIA
8 4 AnbaEerusibl U KETOHBI. BrinosiHeHUE SKCIEPUMEHTAITBLHOM
4acTH, aHAJIU3 Pe3yJIbTaTOB,

odopMIIeHHE U 3alIUTa TPOTOKOJIA

9 4 Kap6oHoBbIE KHCIIOTHI M X BrinosiHeHUE SKCIEPUMEHTATBHOM
MIPOU3BO/IHBIE. YacTH, aHAJIU3 PE3yIbTATOB,

odopMIIeHHE U 3aIIMTa TPOTOKOJIA

10 3 AMUHBL. BrlnoHeHHE SKCIIEPUMEHTAIBLHON

YacTH, aHAJIU3 PE3yIbTATOB,
odopMIIeHHE U 3aIIMTa TPOTOKOJIA

TEMATHKA KYPCOBbBIX, KOHTPOJIBHbBIX PABOT, PE®@EPATOB

JlanHblii Buj paboTel He npexycMoTpeH YII.

HHEPEYEHD BOITPOCOB K OK3AMEHY (3AYETY)

prnepnble 60npocsl K 3auemy no 05”4812 xumuu
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11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,

25.

26.
217.

28.

29.

30.
31.

OcHoOBHBIE KJIacchl HEOpPraHmdeckux coenumHeHuil. Oxcuzapl ¥ ocHoBaHUA. [IpuHLHMIIBI
KJaccu(UKaIy, XMMUYECKUE CBOMCTBA M CIIOCOOBI MOJMy4YeHUsI. B3auMOCBSA3b CTPYKTYpPbI
OKCHJIOB OT BAJICHTHOCTH JIEMEHTOB U UX PACIIOJIOKEHHUE B IEPUOANYECKON CUCTEME.
OcHOBHbBIE 3aKOHBl U TOHATUS XUMUHU (3aKOH COXPAaHEHHUs MAacChl M DSHEPruH, 3aKOH
IIOCTOSIHCTBA COCTaBa U KPaTHBIX OTHOLIEHWM, 3aKOH SKBUBAJIEHTOB). MoJIb - KOJIMYECTBA
BEIIECTBA. 3aKOH ABarajpo 1 ero cieACTBUSL.

Kucnoret um comu. Ilpunmmnel kimaccudukanmu. XUMHUYECKHE CBOWCTBA M CHOCOOBI
IIOJTy4EHUS COJIEH.

AToMHO-MoJieKynsipHOe ydenue. Teopust Pesepdopra, e€ mocToMHCTBA M HEAOCTATKH.
KsanToBas teopus atroma H. bopa, 0CHOBHBIE MOJIOKEHUSI, TOCTOMHCTBA U HETOCTATKH.
[IpuHIMIBI 3a1I0JIHEHUS] aTOMHBIX OpOUTaIEH.

[Tepuonnueckuii 3aK0H U nepuoanyueckas cucrtema snemeHToB .M. Menneneesa. Mcropus
U ATalbl CO3/1aHusl.

[TapameTpsl aTomMa 1 NEPUOAUYHOCTD UX U3MEHEHHUS B MIPENIENaxX CUCTEMbI JIEMEHTOB.
3aKOH COXpaHEHMs] MacChl W DHEPrHM, €ro 3HayeHHe B XMMHMUYECKUX pacuerax. 3aKoH
MTOCTOSIHCTBA COCTaBa M KPaTHBIX OTHOIICHUI.

3aKkoH ABOTaJIpo M €ro CIEACTBUSA. 3AKOH SKBUBAJICHTOB.

XHUMHUYECKasi CBSI3b U CTPOEHUE MOJIEKYJ. MeTo/l BaJICHTHBIX CBA3€H, €ro JOCTOMHCTBA U
HEJIOCTATKHU.

Meton MonekynsipHbIX opouTtaneil. Ero qoctonHcTBa U HEIOCTATKH.

KoBanentHas cBsi3b. MexaHU3MBI 00pa30BaHUsI XUMHUECKOM CBSI3H.

['mOpumuzanuss aroMHbIX opOutanmeid. Tumnbl tHOpuau3anuu. I[IpocTpaHcTBeHHOE
PacIoyI0KeHNe THOPUTHBIX aTOMHBIX OpOUTasIEeH.

Honnas cBs3b.

Mertannn4deckas CBA3b.

MexmonekynspHoe Bzaumoaencteue. [Ipupona Ban-aep-BaanbcoBbix cuil.

ArperaTHoe COCTOSIHUE BEILECTBA.

XUMHYECKOE CTPOEHUE TBEPIOIO TeJa.

AmopdHOE coCTOsIHUE BELIECTBA.

Kpucramnsl. Kpucramueckue pemeTKy, T KPUCTAUINYECKUX PEIIETOK, CTPOCHHUE.
PeanbHble kprcTaibl, A1e(eKThl KPUCTATIINYECKOM PEILIEeTKH.

IlepBelii 3akoH TepmoauHamuku llonstue osHranenusa. [lpuHOUNBL pacdera 3TOrO
TEPMOJMHAMHMYECKOT0 ITapaMeTpa NPUMEHUTEIBHO K XUMUYECKMM CHCTEMaM.

Bropoii 3akon tepmoauHamuku. Ilonstue sHTpomms. [IpuHnunsl pacuera 3TOrO
TEPMOJIMHAMHYECKOT0 ITapaMeTpa NPUMEHUTENIBHO K XUMUYECKHM CHCTEMaM.

CBobGoaHas »Heprusi I'm60ca, Kak KpUTEpHIl OLIEHKH BO3MOXHOCTH CaMOIIPOU3BOJIBHOTO
IIPOTEKAHUS XMMUYECKUX IPOLIECCOB.

3aKOH JEWCTBYIOUIMX MAacC. 3aBUCUMOCTb CKOPOCTHM XUMHYECKOW pEaKkIMH OT
KOHLIEHTPALIMU U IIPUPOJIbI PEArUPYIOIINX BEIIECTB.

Oueprus aktuBayu. [loHsATHE akTHBUpOBaHHBIN kKomIiekc. 3akoH Bant-I'ogpda. Karanus.
Xnmnueckoe paBHoBecHe. [Ipunnun Jle-IllaTtense. KoncTanTa paBHOBECHS KaK KpPUTEPH
OILICHKH OJJTHOCTOPOHHETO NMPOTEKaHUsI XMMHYECKOTO ITpoLecca.

OOmast Teopus pacTBOpoB M pacTtBopuTeneid. CrnocoObl BBIpaK€HHMsI KOHLEHTpaIuu
pactBopoB. Ilonstue pactBopumocTb. PacTBOpUMOCTB I'a30B B XKHUAKOCTAX, 3aKOH I'eHpu.
B3aumHas pacTBOPUMOCTB JKUJIKOCTEH, TOHATHE KOHCTAHTHI PACIPEIEICHHUS.

Huddyszus u ocmoc. 3akon Bant-T'odda.

Temrieparypbl KUIIEHU ¥ 3aMEP3aHust PAaCTBOPOB U pacTBopuTerieid. [1epsblil 1 BTopoii 3akoH Payirs.
OcCHOBHBIE NPUHIMIIBI KIacCU(UKALMK PACTBOPHUTENEH (TMONSAPHOCTh, HOHU3UPYIOLIAS
CMOCOOHOCTh, KUCIOTHOCTD | T.J.).
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Teopus 3MEKTPOIUTUYECKON TUCCOLUALIAM.

KucnoTel 1 OCHOBaHHS C TOYKM 3PEHHUS TEOPUHU IEKTPOJIUTUUYECKON AUCCOLUMALIMU
Appennyca, Teopuun bpencrena u Jloypu, anekrponnoit teopuu Jlprounca.

CusnbHbIE U ClTa0ble 3JIEKTPOJIUTHI. J[MHaMHYecKoe paBHOBECHUE B PACTBOPaXx.

Kaxymasics u apdexruBHas koHICHTparys. [loHsITHE aKTUBHOCTH.

Honnble peakuuu B pacTBOpax.

[IpounsBeneHne pacTBOPUMOCTH.

HNonHoe npounsBeieHne BOAbI, BOJOPOIHbBIN TOKA3aTENb.

I'mpponus couten.

Bbydepnoe nelictBue. bydepHbie pacTBOpBI.

Kommiekcubie coequuenus. O01mas xapakrepuctuka. [loHsTHe KoopuHaIMOHHAS CBSI3b.
Teopus koMIuIeKCHBIX coenuHennit A. Bepuepa.

[IpocTpaHCTBEHHOE CTPOEHUE U U30MEPUS KOMIUIEKCHBIX COCTMHEHU.

Metoa BaneHTHBIX CBA3EH B OIIMCAHUN KOMIUIEKCHBIX CO€IUMHEHUN.

OO01ue MoOHATHS O AUCTIEPCHBIX CHCTEMAX.

Knaccudukarus qucnepcHbIX CUCTEM.

Croco6s1 00pa3oBaHUs M YCTOMYMBOCTH JIUCIIEPCHBIX CUCTEM.

30J1H, T€U, CTYTHH.

T osydenvie KoITIonIHBIX pacTBOPOB CTPYKTYpa KOJUIOMIHOM YacTULIbL. MHIEIUISIPHOE CTPOESHUE 30J1EH.
Ucxonnupie moHATHS 00 YCTOWYMBOCTH MAWCHEPCHBIX CHCTEM. OHeprusi Bao-mep-
BaaJbCOBBIX B3aMMOJICUCTBUM.

OnekTpoanTHasa Koaryisius. [lentuzanusa. Kunetuka npoiecca Koaryssiiu.
[ToBepXHOCTHO-aKTHBHBIE BEIIECTBA U UX BIMSHUE HA JUCIIEPCHBIE CHCTEMBI.

A»sp030J11, TOPOIIIKH, CycrieH3uH, nieHbl. [Ipumenenue [TAB.

OMyIbCUU: TIPOOJIEMBI YCTOMYUBOCTH. THI IMYITHCHH.

DOMyJbraTopbl: UX ACHCTBUE U THUIIBI.

ComoOunu3anus (KOJJIOUIHOE PacTBOPEHUE).

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE IIPOLIECChL. CTENeHb OKUCIIEHHS U CTPOSHUE aTOMa SJIEMEHTA.
Knaccudukanus OKuCIUTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

CriocoObl paccTaHOBKU KOA(PPHUIIMEHTOB B OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIIHIX.
MeTo1bl 371€KTPOHHOTO OajlaHca U HOHHO-3JIEKTPOHHBIH.

DNEeKTPOAHBIN MOTEHIHUAN U PSJ] HANPSYKEHUS] METAJUIOB.

CrangapTHBIN U peaJIbHBIN 3JIEKTPOIHBINA MOTEHIMaN. Y paBHeHue HepHcera.

@akTOophl BIUAIONIME HA IPOTEKAaHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
XUMHUYECKUE UICTOUYHUKH TOKA. ["albBAHUYECKUE JIEMEHTHI.

[Ipoueccel, MpouCXOAsIIME MPU 3aPAIKE U PA3PSIAKE CBUHIIOBOIO aKKyMYJISITOpA.
DneKkTpoan3. 3aKOHbI DJIEKTPOJIN3a.

OO6uue cBoiicTBa MeTaIOB. MeTalindeckas CBS3b.

Kopposus. Buast koppo3uu. Kopposust MeTanioB u crnocoObl 60psObI C HE.

Boznopozn. MecTto B eprHoiMyecKoi CHCTEME XUMUUYECKUX AJIEMEHTOB. XUMHUYecKre cBorcTsa. [ lomyuenue.
CoenuHeHus BOJOpOJa: BOJIa U MEPOKCH]T BOAOPOIaA.

I"anorensl. O01as xapakTepucTuka. XuMuueckue cBoiictra. [lonmyuenue.

CoemHeHNsI TaJIoT€HOB: TaJI0r€HOBOIOPO/Ibl; KUCIOPOI0COIEPKALIIE COSTMHEHUS TaJIOr€HOB.
[oarpynma kucnoposa. O61ias xapakrepuctrka. Ouzuyeckre 1 XuMudeckre cBoicTsa. [lomydenue.
O30H. ®u3nueckre U XuMuyeckue ceorictra. [lonydenue.

Cepa. ®uznueckue cBoiictsa. Annorponus. [lomyuenue.

Cepa. Haxoxnenue B mpupoje. XuMuieckue cBoicta. [Ipumenenue.

CepoBonopo. [lonyuenne. duznyeckue u xumuueckue cBoiictpa. Cynbduab.

Oxkcunpl cepbl. uznueckue u xumnueckue cpoiicra. [lonyuenue.

Cepnas kucinora. [losyuenue u cBoiicTBa.
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110.
111.
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113.

=

[Moarpymnmna azora. O6mas xapakrepucTaka. A30T. OU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Ammuak. Conu aMMOHUSL.

Heconeo0Opa3yromie okcuabl a3ora.

A3OTUCTBIN U a30THBIM aHTUAPUABL. A30TUCTas! KUCIIOTA.

AzotHas kucnorta. [Tonyuenue. CoiicTBa. PaznoxeHue HUTpAToOB.

dochop. Ammorponmst. [Tomyaenue. XuMmudeckne CBOMCTBA.

Coenunenus pocdopa: hochun, okcua pochopa (I11), okcua pocdopa (V).
dochopHbIE KUCITOTHI.

[Toarpynna yrinepoaa. OO0miast XxapakTepucTUKa. AJITIOTPOIIHSI.

XHWMHUYECKUE CBOMCTBA yriiepoaa. YTolIbHasi KHCIOTa U €€ COJIH.

Oxkcupl yriaepoja.

Kpewmuuii. Pactipoctpanenue B npupojie. Amutorponus. [lonyuenne. ColicTBa.
CoennHeHUs KpeMHUS: CUJIaH, OKCUJT KPEMHHS, KDEMHHEBBIE KUCIIOTHI.

I'epmanuit, 010BO, CBUHELL.

Amtomunuii. [Tonyuenue. CBoiicTBa.

CoeanHeHUs aTIOMUHUS: OKCUJT, TUAPOKCU, THAPHI.

lenouynsie metamibl. O0mas xapakrepuctuka. [lonydenne. ColicTBa.

CoennHeHNs MIEOYHBIX METAJIIOB.

HlenouHo - 3emenbHble MeTaiuibl. O01as xapaktepuctuka. [lomyuenue. CoiicTsa.
CoeanHeHUs IIEJI0YHO - 3eMEeIbHBIX METaJIOB.

[oarpynna menu. OOmias xapakrepuctuka. [lonyuenne. CoiicTBa.

CoenvHeHUs OJTHO- U IBYXBAJICHTHOW MEJIH.

Cepebpo 1 ero coeIMHEHUS. 30J10TO M €T0 COCTUHEHUS.

[Noarpyrmamaka. O0mras xapakreprictvka. [ sk, [lomydene, cBokicTBa, coeuHaeHns KA. Kaamuii.
Ptyts. CoenuHenust 01HO- U IBYXBaJE€HTHOW PTYTH.

[Toarpynma xpoma. O0mias xapakrepuctuka. [lomydenne u cBOWCTBa XpoMma.
CoenuHeHUs IBYX- U TPEXBAJIEHTHOTO XpPOMaA.

CoeanHeHUs YeThIpeX- U NIECTUBAJIEHTHOTO XpOMa.

[Moarpyma mapraniia. OOiiue cBoicTBa A1ieMeHTOB. | loydenre MeTaioB. XMMHYECKHE CBOMCTBA.
CoenuHeHus OBYX- U TPEXBAJICHTHOTO MapraHIia.

CoenuHeHus Mapraiia, TEXHELUs U PeHUs C BAJIGHTHOCTHIO 1V.

CoenuHenus ceMuBaieHTHOro Mapranua. Conu mapratia.

BoceMmas rpynna no6ounas noarpymnmna. OOmiast xapaktepuctuka. [loarpymnmna xenesa.
[Tonyuenue u XuMUYECKUE CBOMCTBA, aJNIOTPOIIHS Kee3a.

CoeauHeHUs ABYXBAJIIEHTHOTO JKele3a.

CoennHeHUs TPEXBAIEHTHOTO JKeJe3a.

Hpumepnble 60NPOCHL K IK3AMEHY RO opzanuqec:xoﬁ xumuu.

CrpoeHnue opraHu4eckux BelecTB. Teopust xumuueckoro crpoeHust A.M. byrieposa.
KBaHTOBO-MeXaHMUECKHUE MPEJICTABIICHUS U AJIEKTPOHHOE CTPOCHHE aTOMa yriepoJa.
BaneHTHOCTE.

B3anMHoOe BiMsiHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN. IHAYKTUBHBIN U
Me30MepHBbIN 3PPEKTHI.

Knaccudukarus oprannueckux coeuHeHnii. OCHOBHbIE KIacCU(PUKAIIMOHHBIE
MPU3HAKU: CKENIET MOJICKYJIbl, HATMYUE KPATHBIX CBsA3eH U (DYHKIIMOHATBHBIX TPYIIT.
['oMonoru v romMoJIOrnyecKui ps.

Buasl uzomepun. CtpykTypHas U npocTpaHncTBeHHast uzoMmepus. [lonstue o
XUPATBHOCTH.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.
26.
217.
28.

29.
30.

OO01re NPUHIUIIBEI COBPEMEHHOW MEXTYHAPOTHOH HOMEHKIIATYPhl OPraHHYECKUX
coenuHenuii (MIOITAK).

Knaccudukarus opranndeckux peakiuid. CXeMbl OpraHMuecKux peakiuid. ['omo- u
TeTePOJIMTUICCKHI THIT pa3pbiBa CBSI3H. PaquKkaibl, 3JeKTPOPIIIBI H HYKIICOYUITHL.
OkucIlieHre ¥ BOCCTAHOBJIEHHE B OPraHUYECKON XUMHUH.

Ankansl (IIpesienbHbIe YIIIEBOAOPO/Ibl). DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE.
Homenknarypa u uzomepust. @usndeckue cpoiictsa. CriocoObl MOTyYEHHUS.

Ankansl (IIpesienbHbIe YTIIEBOAOPO/Ibl). XUMHUECKUe cBoicTBa. OTENbHbIE
MPEJICTaBUTENH.

AnkeHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE, HOMEHKJIATYpa, H30MEpHSL.
®dusnyeckue cBorcTna. [lonyyeHne alkeHoB.

Ankenbl. XuMu4eckue cBoicTBa. Peaknuu npucoenuuenus. [Ipasmino MapKkoBHUKOBA.
KauectBennsie peakuuu. OTeabHbIE MPEICTABUTEIH.

AJKUHBI. DJIEKTPOHHOE U TTPOCTPAHCTBEHHOE CTPOCHUE AIKMHOB. M30Mepusi.
[Tonyuenwue.

AnkuHBI. XUMHUUYECKHE CBOWCTBA aIKMHOB. ATleTuIeHU B, OTaeIbHBIC TPEACTABUTEIH.
Anxaauensl. Homenknatypa u nzomepus. Kinaccudukanusa. ConpspkeHHbIE TUSHBI.
[Tonyyenue u xummnueckue corctea. Peakiuu 1,2- u 1,4-npucoequnenue. pupoanusiii
U CUHTETUYECKUHN KaydyK.

[Masiorennpon3BoAHBIE PEIETBHBIX YIIIEBOI0POI0B. CTpOECHHE, HOMEHKIATYpa,
n3omepus. [lomydenne n xumudeckne cBOMcTBa. OTAENbHBIE TPEACTABUTENH.

ApeHbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE OeH301a. APOMAaTHIHOCTD.
[TpousBoaubie OeH3oma. [loyuenue u npuMeHeHue.

Apenbl. Xumuyeckue cBoiictBa. OTaeIbHbIC PEICTABUTENN. BiusiHue 3amecTurenei Ha
HarpasJIeHHE 3IEKTPOPHUILHOTO 3aMEIIeHUs B OEH30JIbHOM KOJIBIIE.

Cruprel. Knaccudukanus. [Ipenensabie oqHoaromMubie ciupThl. HoMeHkmatypa.
N3omepus. Guznueckue cpoiictBa. [lomydenue.

[IpenenbHble 0THOATOMHBIE CIUPTHL. XUMHUYECKUE cBoMcTBa. [IpocThie apupsl.
OtnenbHbIE IPEACTABUTENH.

Tuouel (Trocruptel). Homenknatypa. [Tonydenune. dusnyeckue cBoiicTBa. XUMHUYECKUE
CBOWCTBA.

®enoubl. Knaccudpukanusa. Ctpoenne. @uszndeckue cBoiicTa. [lomydenue.

®enonbl. BzanmHoe BiMsHEE aTOMOB B MoJieKylie (heHosia. XMMUYEeCKHe CBOMCTBA.
OtnenbHbIe pencTaBuTen. @eHoa0GpopManbaeTuIHbIe CMOJIBI.

KapOonunbHbIe cOeTUHEHHS — albAETHAbI U KETOHBL. VI30Mepusi, HOMEHKIIaTypa.
®usnueckue cBoiictna. [lomyuenue.

Anbnerunasl u ketonbl. KapOoHumabHas rpyra, ee 0cCOOeHHOCTH. XUMUYECKHE CBOMCTBA
aNbJIETUJI0B U KeTOHOB. KauecTBeHHbIE peakiny Ha KapOOHWIbHYIO rpymiy. OTaenbHbIe
MPEACTABUTENH.

Kap6onossie kucnotsl. Knaccudukanus. [IpenenpHpie 0JHOOCHOBHBIE KApOOHOBBIE
kucnotel. Homenknarypa. Mzomepus. @usnyeckue cBoiicTBa. CocoObI MOTY4IEeHHUS.
[IpenenbpHBIE 0THOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. DIIEKTPOHHOE CTPOCHUE.
XUMUYECKUE CBOKCTBA (KUCIOTHBIE CBOMCTBA, peaKlMU HYKICO(PHUILHOTO 3aMEIICHHUS ).
OyHKIMOHATIBHBIE TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['aloreHaHTuIpHIbI.
AHTUIPUTIBL.

OyYHKIMOHATBHBIE MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. COXKHBIC 2PUPBI. AMUIBIL.
Awmunsbl. Knaccudukarus. Homenknatypa. CriocoObl moTydeHusl.

AmuHBI. XUMHUYECKHE CBONCTBA (OCHOBHBIE CBOWCTBA, KUCIIOTHBIE CBOMCTBA).
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31.

32.
33.
34.

35.
36.

Awmunbl. Peaknuu ¢ a30THCTON KUCIOTON (TIEpBHYHBIC anu(paTHIeCKUe aMUHbI,
MIePBUYHBIC APOMATUYCCKUE AMHUHBI, BTOPHYHBIC ATM(DATHICCKIE U apOMATHICCKIE
AMUHBI, TPETUYHBIC APOMATHUECKUE TPETUIHBIC ATN(ATUICCKHE AMUHBI).

Awmunbl. Peaknun okucieHus. DIeKTpoPHiIbHOE 3aMEIIEHUE B ApOMATHYSCKUX aMUHAX.
OTtnenbHbIC IPEACTABUTENH.

Bricoxomonexynsipuble coequHenust. Kiaccugukanus u HOMEHKIIaTypa.
Otnuuurtenbubie ocooeHHOoCcTH BMC. ®@u3nueckne coCTOSHUS MOJUMEPOB.

Merto1bl CMHTE3a BBICOKOMOJIEKYIISIPHBIX coequHeHnit. [lonnmepusanus.

Merto1bl CMHTE3a BBICOKOMOJIEKYIISIPHBIX coerHeHui. [lonmukonaeHcanus.
XUMUYECKUE MTPEBPALLECHHS TTOJTUMEPOB.

37.
38.

39.
40.
41.

OtnenbHble npenctautenu BMC n ux npuMmeHnenue.
[Ipupoausie ncTOUHUKH yriaeBoaopooB. Hede. IIpombinnennas nepepadboTka.
Pextuduxanus Hegru.

[IpupoaHble HCTOYHUKH YIIIeBOA0POAOB. KpekuHr u pupopMuHT HEPTEIPOIYKTOB.
[IpupoaHble HCTOYHUKH YTi1€eBOI0POAOB. IIpupoiHbIi 1 NOMyTHBIN HEPTSIHbBIE ra3bl.
[Ipuponnsie ncTouHUKH yriaeBoaoponoB. Kamennsiil yronbs. KokcoBanue.

10. CAMOCTOSATEJIBHASA PABOTA CTYAEHTOB

Copneprxanue, TpeOOBaHMsI, YCIOBUS M MOPSAIOK OPTaHU3AIUH CAaMOCTOSATEIBHOW PadOThI
oOyJarormuxcsi ¢ yaetoM GopMbl 00ydeHUs OTIPENesatoTcsl B cooTBeTCTBUHU ¢ «Ilooxennem o0
OpraHu3allii CaMOCTOSITEILHONH Pa0OThI OOYYAIOUIMXCS», YTBEPKICHHBIM YUYEHBIM COBETOM
Yal'V (mporokoa Ne8/268 ot 26.03.2019 1.).

dopma 00ydeHUs — ouHasl.

dopma
Bun camocrositesibHOM padoThI KOHTPOJIS
(npopabomxka yuebno2o mamepuana, O6bem | (nposepka
HasBanue pasieioB ¥ TeM peuteHue 3a0au, peghepam, 00K1A0, B peuienus
KOHMPOIbHASL paboma, no020moeKa K yacax 3a0av,
coaue 3auema, IK3ameHa u op.) pegepama u
op.)
1. OOmas xumus [IpopaboTka yuebHOTO MaTepuana ¢ 6 TECTHPOBAHHME,
UCIIOJIb30BaHUEM PECYPCOB Y4eOHO- 9K3aMCH
METOINYECKOTO U MH(POPMAITMOHHOTO
obecreyeHust TUCIUTUINHBI;
[ToaroToBka K TECTUPOBAHUIO;
[ToaroToBka k coaue sKk3aMeHa
2. dusnyeckas, [IpopaboTka yuebHOTO MaTepuana ¢ 6 TECTHPOBAHHE,
KOJUIOMaHAS U UCIIO0JIb30BAHUEM PECYPCOB YUeOHO- 9K3aMEH
aHAJINTUYECKAst XUMHUSL. | METOJUYECKOTO U MHPOPMAITMOHHOTO
obecreyeHust TUCIUTUINHEI;
[ToaroToBKa K TECTUPOBAHUIO;
[ToaroToBKa K caue SK3aMeHa
3. Heoprannueckas [IpopaboTka ydeGHOTO MaTepuaa ¢ 6 TECTHPOBAHME,
XUMMUS. UCIIOJIb30BaHUEM PECYPCOB y4eOHO- YCTHBIN
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METOJINYECKOTO U MH(POPMAITUOHHOTO o11poc,
oOecreyeHnst TUCIUILINHEL, 3K3aMEH
[ToaroToBka K TECTUPOBAHUIO;
IloaroroBka K caade sK3aMeHa

4. Oprannyeckas xumusi. | [IpopabGoTka yaeOGHOTO MaTepuaa ¢ 60 TECTUPOBAHHUE,
MCII0JIb30BaHUEM PECYPCOB yueOHO- YCTHBIN
METOJINYECKOTO U MH(POPMAITMOHHOTO OoIpoc,
oOecrieyeHust JUCIHUIUIMHEL, 3K3aMEH
[ToaroToBka K TECTUPOBAHUIO;
IToaroToBKa K cadue SK3aMeHa
Hroro 78

11. YYEBHO-METOJINYECKOE M HH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUILINHBI

Cnucok peKOMEHAYEMOH JIUTEPATYPHI

OCHOBHasl:
1.I'muaka H.JI. O6mas xumus, M.: Uaterpan-Ilpecc, 2005. — 723 c.
2.Koposun H.B. O6miast xumust. M.: Beiciast mik., 2000.

3.I'muuka H.JI. 3agaun u ynpaxuenus no oouieit xumun/Ilon pen. B.A.Pabunosuya, X.M.
Py6unoii. 26-¢ u3a. JI.: Xumus, 1988.

4. Apremenko A. M. Opranndeckas XuMusi: YueOHUK 17151 By30B / ApTeMeHKO AJleKcaH Ip
NBanoBuu. - B nep. - M. : Beiciias mikona, 2002

JAOMOJIHUTEIbHAS:

1.I'yzeit JI.C., Ky3nenoB B.H., I'yzeit A.C.. O6mas xumus. M.: U31-Bo Mock. yH-Ta.1999.
2.ITaBnoB H.H. O6mas u Heoprannueckas xumus. M.: [Ipoda, 2002.

3.HekpacoB b.B. Yueb6nuk o6meit xumuu. M.: Xumus. 1981.

4. TperbsixoB 10./1. (pen.) Heopranmueckas xumus. T.1. M.: Academia, 2004.

5. Xayckpodt K., Koncrebn 2. CoBpemeHHbI# Kypc obuieit xumuu. M.: Mup, 2002.
6.VYraii S.A..Ob6mas xumus: Yued. 2-e usf., nepepad. u gon. M.: Beicmr. mk., 1987.
7.Tepueit A. CoBpemeHHas oprannueckas xumus. M.: Mup, 1981, 1. 1,2.

8.bepesun b./1., bepe3un 1.b. Kypc coBpeMennoi opranndeckoit xumuu. M.: BII, 2001.
9.HecmesinoB A.H., HecmessnoB H.A. Hauana oprannueckoi xumuu. M.: Xumus, 1970,
10.Caiikc I1. Mexanu3msbl peakiuii B opranndeckoit xumun. M.: Xumus, 1991.
y4eOHO-MeTOAuYeCcKas:

1.EnuxeeB D.111., EnukeeBa JI.®D., MuxeeBa JI.A., bpeiackux I'.T. PykoBoACTBO [i1s1 TpOBEIEHUS
nabopaTtopHbIX paboT Mo XxuMuu. — YabsHoBck: Y'Y, 2015. — 30 c.

2. Enukeena JI.®., Muxeea JI.A., bpeickux I'.T. MeTouueckoe noco6ue K 1abopaTopHbIM
3aHATHSM 10 OPraHUYECKON XUMMH. - YibsHOBcK: Y'Y, 2015. - 52 c.

0) nporpaMMHoe ofecrneyeHue
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1.Microsoft Office
2.0C Windows Professional
3.Autumiaruar BY3

B) IIpo¢eccuonasibHbIe 6a3bl JAHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0MOINOTEYHbIE CUCTEMBI:

IPRb0OOKS : 31eKTpOoHHO-OMOIMOTEYHAsT cUcTeMa : CailT / rpymma KoMIaHuhd Aif
ITu Ap Menua. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTeNeh. - TEKCT : JIEKTPOHHBIN.

IOPAHUT : snexrponHO-6mO6MHOTeuHas cucteMa : caiit / OOO DiekTpoHHOE
usarenscTo FOPAWT. — Mockaa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JIOCTYMA: JUIsl 3apETUCTPUP. TTOIb30BaTENEH. - TEKCT | JIEKTPOHHBII.

KoHCyJabTaHT cTyaeHTa @ JJEKTPOHHO-OMOIMOTEYHasl cucTeMa :
caiit / OOO Ionurexpecypc. - Mockaa, [2020]. -
URL.: http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexwum
JIOCTyMA: JUIsl 3apETUCTPUP. MOJIb30BaTeNIed. — TEKCT : AJIE€KTPOHHBIN.

Jlanb : snexktpoHHO-OubIMOTeuHas cuctema : cait / OOO OBC Jlanp. — CaHKT-
[MerepOypr, [2020]. — URL: https://e.lanbook.com. — Pexxum moctyma: st 3aperucTpup.
M0JIb30BaTeNeH. — TEKCT : AJEKTPOHHBIN.

Znanium.com : 3JeKTpOHHO-OuOIHMoTeyHas cucrema : cat / OOO 3HaHHyM. -
Mocksa, [2020]. - URL: http://znanium.com. — Pexxum mocTyma : Ajasi 3apETUCTPHUP.
MOJIb30BaTeNel. - TEeKCT : AIIEeKTPOHHBIN.

Clinical Collection : xomnexmust I MEIUIIUHCKUX YHHUBEPCUTETOB,
KJIIMHUK, METUIINHCKUX oubInoTek /! EBSCOhost
[mopTau]. - URL.:

http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
218513e0876a%40sessionmgr4008. — Pexxum mocTyma : Ui aBTOPH3. MOJIb30BATEICH. —
TeKCT :3JIeKTPOHHBIN.

2. KoncyabTantllimioc [DnekTpoHHBINM pecypc]: cripaBodyHas mpaBoBas cucrema. /OO0

«Koncynprant ILmrocy - DaekTpoH. gaH. - Mocksa : KoncynsrantlLiroc, [2020].

3. ba3bl JTaHHBIX EPUOTUYECKUX H3TAHMIA:

ba3a naHHBIX NepuoANYeCKUX U3AaHUI : dekTpoHHBIC )KypHaas / OO0 MBUC.
- Mockga, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pesxxum noctyma :
JUIS aBTOPU3. MOJIb3oBaTeneil. — TeKCT : AIeKTpOHHBIN.

eLIBRARY.RU: nayunast snekrponHass Oubiamoteka : caidt / OOO Hayunas
OnekrponHas bubmmoreka. — Mockaa, [2020]. — URL: http://elibrary.ru. — Pexwum nocrymna
: JUTsl aBTOPU3. MOJIb30BaTenell. — TeKCT : aMeKTPOHHBIH

«Grebennikon» : snexkrponnas 6ubmmoreka / ]| I'pebennukos. — Mockaa, [2020].

— URL: https://id2.action-media.ru/Personal/Products. — Pexum pgoctyma @ aias aBTOpH3.
M0JIb30BaTeNeh. — TEeKCT | AIEKTPOHHBIM.

4. HaunuoHajdbHasi »JJIEKTPOHHAs OuOJaMOTEeKAa @ DIEKTpOHHas OuOIMOTEeKa
(benepanbHas rocynapcTBeHHas WH(GOPMalMOHHAs CUCTeMa : callT / MUHHCTEPCTBO KYIbTYPhI
P® ; PI'b. — Mockga, [2020]. — URL: https://H36.pd. — Pexxum noctyma : mjas mosib3oBaTeseit
Hay4qHOH OnbnuoTeku. — TeKCT : 3JeKTPOHHBIH.

5. SMART Imagebase /l EBSCOhost : [mopranm].  — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pesxxum noctyma : i aBTOPU3.
noJib3oBatesnei. — zo0pakeHue : 3IeKTpOHHBIE.
6. @enepajbHble HHPOPMALMOHHO-00pa30BaTeIbHbIE NOPTAJIbI:
Enunoe oxkHO gocTynma k 00pa3oBaTeNbHBIM pecypcam : (eaepanbHblid mOpTa
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http://www.iprbookshop.ru/
https://www.biblio-online.ru/
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html
https://e.lanbook.com/
http://znanium.com/
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-a1a7-46dd-a6eb-
https://dlib.eastview.com/browse/udb/12
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741
http://window.edu.ru/

Munucrepero oOpa3oBanus H Hayku Poccuiickoit @eneparun
YIIbSHOBCKUI TOCYyJapCTBEHHBIN YHUBEPCUTET

Dopma

@ - Pabouast mporpaMma o JUCIUILIHHE XUMHUS

[yapenutens ®I'AOY AIIO IPT'OIT u UT. — URL: http://window.edu.ru/. — Teker :
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http://window.edu.ru/

Munucrepero oOpa3oBanus H Hayku Poccuiickoit @eneparun Dopma
YIIbSHOBCKUI TOCYyJapCTBEHHBIN YHUBEPCUTET °p
@ - Pabouast mporpaMma o JUCIUILIHHE XUMHUS
JJIEKTPOHHBIH.
Poccuiickoe o0pazoBanue : denepanbubiii mopran / yupeaurenr IAOY /110

LPI'OIT u UT. — URL: http://www.edu.ru. — TekcT : 31eKTpOHHBIH.
7. Obpa3oBaTesabHble pecypebl Yal'y:

OaexkTponHasi oudmorexka Yal'y : moayias ABHUC Mera-ITPO / OO0 «/lara
Okcnpece»y. — URL:  http://lib.ulsu.ru/MegaPro/Web. — Pexum pmoctyna : s
oJib30Baresneil HaydHol 6uOIMoTeKu. — TEKCT : 3IMEKTPOHHBIM.

OopasoBareabHblii nopraua Yal'y. — URL: http://edu.ulsu.ru. — Pexxwum noctyma :
JUISL 3apETUCTP. MOJIb30BaTeNel. — TEeKCT : ANEKTPOHHBIN.
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12. MATEPUAJIbBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJINHbI

Aynutopun JUisl MPOBEACHUS JIEKUUNA U CEMUHAPCKUX 3aHIATUHA U J1abOpaTopHBIX pador,
JUIE  TIPOBEACHUS TEKYIIETO0 KOHTPOJII W TPOMEXKYTOYHOW AaTTeCTallud, TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYIbTAIINH.

AyIuTOpUH YKOMIUIEKTOBAHbI CIELMATU3UPOBAHHON MeOenplo, y4yeOHOW JTOCKOM.
Aynuropun A NMPOBEIECHUS JIEKLMH 000pYNOBaHbI MYJIbTUMEIUIHBIM 000pYIOBaHUEM IS
npefocraBieHuss uHpopmanuu Oosbioil ayauropuu. IlomemeHuss i1 caMOCTOSITENBHOM
paboThI OCHAIIEHBI KOMIIBIOTEPHOM TEXHUKON ¢ BO3MOKHOCTBIO MOJKIFOUYEHUS K CETH
«MHTepHET» M oOecmedeHrueM JOCTyla K JJIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEIbHOM
cpene, MEKTPOHHO-OMOIMOTEYHOM CUCTEME.

13. CIIEMAJIBHBIE YCJIOBUA 1JISA OBYYAIOIIUXCSA C OT'PAHUYEHHBIMU
BO3MOXHOCTAMMHU 310POBbS

B cnyyae HeoOXomuMoOcCTH, OOyYaOmUMCS U3 4YHUCIA JMI C OrpaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JIOPOBBSI (IO 3asiBIICHHIO OOYYaIONIEroCs) MOTYT IpeIuiaratbCs OJHU W3
CIICAYIONIMX BApUAHTOB BOCHpUATHS HHPOpPMAIMKM C Y4E€TOM WX HHIUBHIyaIbHBIX
MCUX0(U3HUIECKIX 0COOCHHOCTEH:

— JUIsL JIMI] C HApYIICHUSIMU 3PCHUS: B IMEYaTHOW (OpMe yBEIMYCHHBIM mipudrom; B
(dbopMe SIEKTPOHHOTO JOKyMEeHTa; B Qopme ayauodaiina (mepeBoa y4yeOHBIX MaTepHalioB B
aynmuodopmar); B rmedyatHo ¢opme Ha s3bike bpailis; WHIUBUAYadbHBIC KOHCYJIBTALUU C
MPUBJIICYCHUEM TU(PIIOCYPIOTIEPEBOIUNKA; HHIUBUIYATbHbBIC 3a/IaHUS] U KOHCYJIbTAIIUH;

— IS8 JUMI] ¢ HAapyNICHUsSMHU Cllyxa: B Te4aTHOW ¢opme; B (opMme 3SIEKTPOHHOTO
JOKYMEHTA; BUCOMAaTEePHAaJIbl C CYOTUTPAMU; HHIUBUIYAIbHBIC KOHCYJIBTAI[MH C TPUBIICYCHUEM
CYpAOTEepeBOIYHNKA; HHANBUIYaTbHbIC 33/1aHUS U KOHCYJIbTAIIUU;

— JUId JHI ¢ HapyHIEHUSMH OIOPHO-JIBUTATENILHOTO ammapaTa: B meyaTHOW (opme; B
dbopMe DIEKTPOHHOTO JOKyMeHTa; B ¢opMme ayauodaiina; HHAWBUIYyaJdbHbIC 3aJaHUS H
KOHCYJIbTAIIHH.

Pa3zpaboruux CT. IIpenoaaBareb Enukeena J1.®.
(noonucw) (OondcHOCm®b) (®HUO)
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