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1.HOEJA U 3AJAYH OCBOEHUA JUCIIUIIJIMHbI

Hean ocBoenuss aMcHUIUIMHBL: JlucuuiummHa «XUMUS» HMEET Leblo (OPMUPOBAHUE Y
CTYJECHTOB OCHOBHBIX MOHSTHI TEOPETUYECKON XMUMHH, HEOOXOIUMBIX JJIi U3y4eHHUs OOLIeHAYyUHBIX
U CIOEHUATBHBIX JTUCHMIUIMH, a TaKXke pPa3BUTHE TNPO(PECCHOHANBHBIX  HABBIKOB  JUIA
npoecCHOHANBHOM  JIeATeNbHOCTH, TpeOyeMblX KBaTU(UKALMOHHONW  XapaKTePUCTHKOM 110
HAIPABJICHUIO [TOJATOTOBKHU «3allUTa B YPE3BbIYANHBIX CUTYALIUSIX).

3agaumn 0CBOEHUSI TUCHUIIMHBI:

e (QopmHupoBaHUE CUCTEMHBIX 3HAaHUN O METOJIaX U METOJUKAX XUMUYECKOT0 aHaJIH3a,
MPUMEHSIEMBIX B IPAKTUUYECKON ACSITEILHOCTHU MO CIIEHUaTIbHOCTAM «3alluTa B
YPE3BBIYANHBIX CUTYALUSIX).

e (QopmupoBaHUE YMEHUH BBINOIHITH B HEOOXOIUMBIX CIIy4asx pacyeThl HapaMeTpOB
pa3IMYHBIX IIPOLECCOB.

e (opmupoBaHue yMeHUS pabOTHI C XUMUUYECKHMHU BEIIECTBAMH MPU PELICHUH MPOOIEMHBIX
3a1au

e  (DopmupoBaHHUE MPAKTUICCKUX HABBIKOB ITOCTAHOBKHY U BBITOJIHCHUS YKCIIEPUMEHTATBHON
paboTHI 1O HICHTU(PUKALINN BEIICCTB.

2.MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

JucuunnuHa siBisieTcs 00s3aTeNnbHON U OTHOCUTCS K 6a30Boi yactu bioka b1 «/luciumnunbt
(Momynn)» 0CHOBHOM npodeccroHanbHoi 00pa3oBatensHoi mporpammsl (OITOIT),
yCcTaHaBIMBaeMOU By30M. J[aHHas JUCHMILTNHA SIBJISIETCS OJHOM M3 OCHOBOIOIATAIOUINX JUCIUILTUH
B CHUCTEMeE MTOATOTOBKH Oakanarpa rmo HanpasieHuro 20.03.01 «Texnocdepnas
0e30MacHOCThY. YueOHas AUCUUIUTHHA « XUMUS» 0a3upyeTcs Ha TUCIUIUIMHAX MAaTeMaTHYeCKOro U
€CTECTBEHHOHAYYHOI0 IUKJIa — «BrIciias matemaTukay, «duszukay, «Konorusy». s uzydeHus
JTUCIUILIMHBL « XUMUS» 00ydaromirecs JOKHBI 3HATh OCHOBBI MaTEMAaTUKH, TEOMETPHH, OOIIET0
Kypca Gpu3uKu. [ u3ydyeHus: IUCUUIUIMHBI «XUMUsD» o0ydaronyecs JOJKHbI yMETh UCIOJIb30BaTh
(u3nvecKre OCHOBBI CTPOEHHSI aTOMa, MEXATOMHOI'0 B3auMoJielcTBus, Tupdy3un, GU3NIecKux
OCHOB CTPOEHUS KOJIJIOUTHBIX YaCTHL.

3.JIEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JUCIUIVIMHE (MOAYJI10), COOTHECEHHBIX C IINTAHUPYEMbBIMU
PE3YJIbTATAMU OCBOEHUA OIIOII

Hpouecc N3YUCHUS JUCHUIIJIMHBI HAIIPABJICH HA (bOpMHpOBaHHe CJICAYIOMIUX KOMIIETEHITHMN:

Kon u HaumeHoBaHMe
IlepeyeHb NIaHMPYEMBIX Pe3yJbTATOB 00yUeHHUsI 110 AUCHUIIJIMHE

TEHJICHIIMH Pa3BUTHS
TEXHHUKHU U
TEXHOJIOTUH B
oOactu obecrieyeHUs
TexHochepHon

peajan3yeMoi .
(MOZ]y.TllO), COOTHECECHHBIX ¢ THAUKATOPAMHU TO0CTHKCHUA KOMIIETCHIIUHN
KOMIICTCHIINH
OIIK-1 crioco6HOCTh | 3HaTh: COBPEMEHHBIC TEHICHIIMH Pa3BUTHS TEXHUKH U TEXHOJIOTUU B
YYUTHIBATh obnactu obecrieueHns TexHOCHEpPHO 0€30MaCHOCTH.
COBpEMEHHBIE

Ymerb: TIPUMEHSTHh 3HAHUS B 00JIacTH oOecredeHus TeXHOC(epHOi
0e30macHOCTH B IPO(HECCHOHATLHOM IESITEIIbHOCTH.

Baagers: HaBBIKaMU HCITIOJIBb30BaHUA H3MGpHTGJ’IBHOﬁ n
BBIUMCIIMTEILHOM TCXHHKU, I/IH(I)OpMaL[I/IOHHBIMI/I TCXHOJIOTHAMMU.
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0e30macHOCTH,
U3MEPUTEIILHON U
BBIYHMCIIUTEIIBHOM
TEXHUKHU,
WH(pOPMaITMOHHBIX
TEXHOJIOTHUI B CBOCH
npodeCcCuOHAITBHON
JIeSITEILHOCTH

4.0bIAA TPYJOEMKOCTbDb JUCHUIITINHBI

4.1. OO0beM DUCHHUILIHHBI B 3a4eTHBIX equHHIax (Bcero) — 6 3ET.

4.2. O0beM THCHUILIMHBI 0 BUAaM yu4eOHO# padoThl (B yacax):

KosmuecTBo yacoB (popma o0yueHusi — ouHasi)
Bua y4eOHoii padoThI Bcero no B T.4. [10 ceMecTpaM
IJIAHY 2 3 4
1 2 4 5 6
AyIUTOpHBIE 3aHATHUSA:
JIEKLIUA 52 36 16
® CEMMHApBl U IPAKTHYECKUE 18 18 -
3aHATHS
e j1a00paTopHLIE pabOTHI, 32 32
MIPAKTUKYMBI
e CamocrosiTenbpHas padbora 78 18 60
dopma TeKyIero KOHTPoJs 36 36
3HaHUHU U KOHTPOJIA
CaMOCTOSITENTbHOM pabOThI:
TeCTUpPOBaHUE, KOHTP.paboTa,
KOJUIOKBHYM, pedepar u Ap. (He
MeHee 2 BUJIOB)
Buns! npomexxyTouHOM + + +
aTTecTanuu (9K3aMeH, 3a4eT)
Bcero yacoB mo AucHUILINHE 36 36 36
(9K3ameH, (3auer) | (9K3aMeH)
3a4er)
216 72 144

*B cjrydace HCO6XO,[[I/IMOCTI/I HCIIOJIb30BAapUs B y‘le6HOM mnmponecce YaCTUYHO/HCKITIOUUTEIIHLHO
JUCTaAaHIIMOHHBIX O6pa30BaTeJ'II)HBIX TEXHOJIOTH B Ta6J'II/IIIe 4YCpe3 CIICI YKa3bIBACTCA KOJIMYCCTBO
qacoB pa6OTBI IIIC ¢ O6y‘{aIOIJ_II/IMI/ICH IJIsL TIPOBCACHU L 3aHATUH B JUCTAaHIIMOHHOM (bOpMaTe C

IIPUMEHEHHUEM AJIEKTPOHHOTO 00yUEHUSI.

4.3. Copep:xkanue TMCHHIJINHBI (MoayJs). PacnipenesieHue 4acoB 1Mo TeMaM M BHAaM

y4eOHoi1 padoThI:

®opma 00yueHus — ouHas

Buabl yueOHbIX 3aHATHH ®opma
AYIUTOpHBIE 3aHATHSI 3ansaTus B (CamMocTo-| TeKyllero
Ha3panmue pazgenoB u tem | Beero YARTOP ym
ey | PAKTH- Jadopa- | MHTepaK- |ATeJbHasi| KOHTPOJISA
yecKHe | TOpHble | THBHOH | pabora 3HAHUH
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3aHATHS, | pa0doTsl, | dopme
CeMHHA- | PAKTH-
pbl KyMblI
1 2 3 4 5 6 8
1. OcHOBHBIE HOHITHS U 15 1 1 TECTHPOBa-
3aKOHbI XUMUHU HUE
2. Ctpoenue atoma 3 2 2 TECTHPOBa-
HHE
3. XuMuueckas CBs3b U 20 2 2 - TECTUPOBA-
CTPOCHUE BEIIECTBA HHC,
YCTHBIN
onpoc
4. Xumus BelecTna B 9 1 2 - TECTUPOBA-
KOHJICHCUPOBAHHOM HHE,
COCTOSIHUH YCTHBIA
OTpoc
5. DHepreTHka 6 1 1 - TECTHPOBa-
XUMHUYECKUX HHEC,
IPOIIECCOB YCTHBIN
Onpoc
6. Xumuueckas 14 2 2 - TECTUPOBA-
KUHCTHUKA. HHC,
Xumuueckoe YCTHBIH
paBHOBECHE. ompoc
7. PacTBOpBI 22 2 2 - TECTHPOBa-
HHE,
YCTHBIN
OTpoc
8. PacTtBOpHI 1,5 2 2 TECTUPOBA-
AJIEKTPOJIUTOB. HHE
9. JlucmiepcHBIE CHCTEMBI. 3 2 1 TECTUPOBA-
Crpoenue n HHE
YCTOMYHUBOCTH
JUCIIEPCHBIX CUCTEM.
Kommonneie
pacTBOPBL.
10.TToBepXHOCTHO- 22 2 1 - TECTHPOBa-
AKTUBHBIC BEIIECTBA. HUE,
DMyJIbCHH. YCTHBIN
Ompoc
11. Dnexrpoxumuueckue | 6 2 1 - TECTUPOBA-
MIPOIIECCHI HHE
12. Mertamisl. 1 1 - - TECTUPOBA-
Koppozunonnsie nporeccsl HHE,
YCTHBIH
onpoc
13. XuMus 37€MEHTOB 1 - - - TECTHUPOBa-
VII A rpynmsl HHE,
[Tepuonnueckoit cucTemsl YCTHBIN
U UX COCIUHEHHS. orpoc.
14. Xumus 3J1eMEHTOB 1 - - - TECTHUPOBA-
VIA rpynmsl Hue,

YCTHBIN
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[Tepuonuueckoit CUCTEMBI ompoc.
Y UX COCJIMHCHUS.
15. Xumust 37IeMEHTOB 1 - TECTHPOBa-
VIA rpymnmsl HHE,
[epuoanYECKON CUCTEMBI YCTHBIH
M UX COCOUHCHUS. omnpoc.
16. XuMust 3JIEMEHTOB 1 - TECTHPOBa-
IVA rpynmsl HHE,
[Tepuonuueckoit cUCTEMBI YCTHBIH
U UX COCMHECHUM. OIpoc.
17. Xumust 3JIeMEHTOB 1 - TECTHPOBa-
IITA rpynrmbl HHE,
[eprogMYECKON CUCTEMEI YCTHBIi
U UX COCOUHEHUN. ompoc.
18. Xumus snmemeHToB 1 u 1 - TECTHPOBa-
ITA rpynn HHE,
[Tepuonuueckoit cucTeMbl YCTHBIH
U UX COCTUHECHUN OIpoc.
19. Obmas 1 - TECTUPOBA-
XapaKTEPUCTHKA U HHE,
TOKCHKOJIOrHs d- YCTHBIN
3JIEMEHTOB U UX ompoc.
COEMHECHHIA.
20. X¥MHYECKUH aHAIH3. 2 - TECTHPOBa-
HUE,
YCTHBII
Ompoc.
21. Teoperuueckue 2 - TECTHPOBa-
MIPECTABJICHUS B HHE,
OpraHUYEeCKON XUMUHU. YCTHBIN
MexaHu3MBbI onpoc.
OpPraHWYECKUX PEaKLUM.
22.AnKaHbI. 1 - TECTUPOBA-
HUE,
YCTHBIN
Ompoc.
23. AJIKEHBL. 1 - TECTHPOBa-
HHE,
YCTHBIN
Ompoc.
24. ANKUHBI. 1 - TECTUPOBA-
HHE,
YCTHBIN
ompoc.
25. AnKa/ueHsbl. 2 - TECTHPOBa-
Oprannueckue HHE,

YCTHBIN
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rajoreHOINPOU3BOIHBIE. orpoc.
26. ApomaTuueckue 2 - 2 - 3 TECTHPOBa-
YIJIEBOIOPOMBI. HuE,
YCTHBIN
orpoc.
27. CoupThl. 2 - 2 - 3 TECTHPOBa-
HHE,
YCTHBIN
ompoc.
28. deHoIkl. 1 - 2 - 3 TECTUPOBA-
HHE,
YCTHBIN
orpoc.
29. Anpaeruanl U KETOHBI. 2 - 2 - 3 TECTHUPOBA-
HUE,
YCTHBIN
ompoc.
30. Opranuueckue 2 - 4 - 2 TECTHPOBa-
KHCJIOTBHI. HHC,
YCTHBII
OIIpoc.
31. AMuHBIL 1 - 4 - 2 TECTHUPOBA-
HHE,
YCTHBIN
OIpoc.
32. Hutpoankassl. 1 - 4 - 2 TECTUPOBA-
HUE,
YCTHBIH
ompoc.
33. IloBepXHOCTHO- 2 - 4 - 3 TECTUPOBA-
AKTUBHBIC BEIIIECTBA. HHC,
YCTHBIH
OIIpoc.
34.®ochopooprannueckre 1 - - - 3 TECTUPOBA-
COEIMHEHUS. HHE,
CHHTETHYECKHE S]IbI. YCTHBIN
orpoc.
Oxzamen no oucyuniune| 36
HUTOI'O: 216 52 18 32 = 78

5.COAEP)KAHUE JUCHUILJINHBI (MOLYJIST)

Tema 1. OcHOBHBIE CTEXHOMETPHYECKHE 3AKOHBI.
3aKOH COXpAHEHHMs Macchl, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH KpaTHBIX OTHOILEHWM, 3aKOH
HKBHUBAJIEHTOB, 3aKOH ABOTaJIpO U €T0 CIEICTBHUS.
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Tema 2. CTpoeHue aToma.

Cocrostnue »51eKTpoHOB B atome. [loHATHE 00 SHEPreTHYECKHX YPOBHSIX U DIEKTPOHHBIX
opOutansax. [IpuHIUIIEI U TTpaBWiIa 3am0JHeHHUs aToMHbIXopouTtanei. [lepuoguueckas cucrema /1. U.
Menneneesa.s-,p-,d-, u f-amemenTsl. Mi3MeHeHHEe aTOMHBIX U MOHHBIX paaunycoB B [lepmoamueckoit
cucreme. Ilepuonnyeckoe H3MEHEHHE CBOMCTB 3JIEMEHTOB. OJEKTPOHHAs KJIACCU(PUKALMS
XUMUYECKHUX DIIEMEHTOB.

Tema 3. XumMnueckasi CBsi3b U CTPOEHHE BellleCTBA.

OcHOBHbBIE BHJIBI M XapaKTEPUCTUKU XUMHYECKOM cBsi3u. KoBajeHTHasl CBSI3b: MEXaHU3M
0o0pa30BaHUsl  KOBAICHTHOW  CBSI3M, PA3HOBUAHOCTH KOBAJEHTHOM cBsizu. [uOpuamzanmus
atomHbIxopOuTaneil. Ilonsatne o Mertome MoJekyspHbixopOuTaneid. VoHHas CBS3b: MEXaHH3M
o0pa3oBaHMsi, XapaKTePUCTUKA HWOHHOW CBsi3u. MeTamnyeckas CBsI3b. MEXMOJIEKYIIpHOE
B3aUMOJICHCTBUE.

Tema 4. Xumus BemiecTBa B KOHACHCMPOBAHHOM COCTOSIHMH.

ArperaTHoe COCTOSIHME BeILecTBa. XHUMHYECKOE CTpOEHHE TBepAaoro tena. AmopdHoe
cocrosHue BemiecTBa. Kpucramisl. Kpucraummueckue pemieTky, TUIBI KPUCTAUIMYECKUX PEIIETOK,
cTpoeHue. XUMUYecKas CBA3b B MOJYNPOBOJHMKAX U AUIIEKTpUKaX. PeabHble KpUCTaIIbl, 1€()EKThI
KPUCTAJUIMYECKOUN PELIETKH.

Tema 5. JHepreTuka XMMH4YECKHUX MPOLECCOB.

DHepreTudyeckue XUMUYecKux peakiuil. OcHoBHbIE MOHATHUS. Temnora u padora. BHyrpenHss
SHEPrus U BHTaNbNUA. TepMOXUMHUUECKHE 3aKOHbI U ypaBHEHMS. 3aKkoH I'ecca. PacueTsl crannapTHBIX
SHTAJIBIIUN XUMHUYECKUX peakuuil M (U3MKO-XMMHMUYECKUX IpPEBpalleHUll Ha OCHOBE 3akoHa ['ecca.
[ToHsTHE 00 PHTPOIUM KaK Mepe HEYNOpPsIOYEHHOCTH cucTeMbl. DHeprus ['mb0ca kak KpuTepuii
CaMOIIPOM3BOJIBHOTO IIPOTEKaHUS MpoLecca W TEPMOAMHAMUYECKOM YCTOMYHMBOCTH XHMHYECKHUX
pEeaKInu.

Tema 6. Xumnueckasi KUHeTHKa. XMMHYECKOe paBHOBecCHe.

Knaccupukanus xumudeckux peakuuid. MosiekynspHOCTh UM NOpsAJIoK peakiuu. OCHOBHbIE
HNOHATUSL KUHETUKU. CKOPOCTh TOMOTEHHBIX U T€TEPOr€HHbIX XMMHUYECKUX peakuui. 3aBUCUMOCTb
CKOPOCTH pE€aKkLMU OT KOHUEHTPAalUU M TEMIIEPATypbl. DHEPrUsl aKTUBALUU. 3aKOH IEHCTBYIOIINUX
Macc. OOpaTuMble U HEOOpaTHUMBbIE PEaKIUU. XHUMHUYECKOoe paBHOBecue. KoHcTaHTa XMMHYECKOTrO
pPaBHOBECHS U €€ CBS3b C TEPMOAMHAMUYECKUMHU (PyHKIMsAMHU. DaKkTOphl, BIUAIOLNIME HA XUMUYECKOE
paBHOBecue. CmenieHue xumudeckoro papHosecus. [Ipunimun JlelllaTense.

Tema 7. PacTBOpbI.

PactBopbl. Knaccuduxamus pactBopoB. CriocoObl BBIpaKE€HHUsSI COCTaBa pacTBOPOB. Teopus
pactBopoB. TepMonnHaMuka npouecca pactBopeHus. PactBopumocts. 3akoHbl I'eHpu, lanbToHa U
CeuenoBa. KonnuraruHble cBOWCTBa pacTBOPOB.

Tema 8. PacTBOpBI 2JIEKTPOJIUTOB.

OnexTpoauTsl. BoHble pacTBOPHI CHIIBHBIX U CIA0BIX 3JIEKTPOJIUTOB. AKTUBHOCTD.
Koadduuument akruBHoctu. Teopuu KUCIOT U oOcHOBaHUN AppeHunyca, bpencena-Jloypa u Jlbtonca.
KoHcTaHTbl KHUCIOTHOCTH U OCHOBHOCTU. OCOOEHHOCTH BOJIbI KaK pacTBopurens. Bogoponnbrit
nokasareinb — pH. OOMeHHbIe peakliy B pacTBOpax: HEUTpaIU3aluy, THAPOIN3A, OCAKIACHUS —
pactBopurei. [IponsBeneHre paCTBOPUMOCTH.

Tema 9. JducnepcHble cucreMbl. CTpoeHMe M YCTOMYHMBOCTBH JMCIEPCHBIX CHCTEM.
Konnonanbie pacTBopsl.

OO011re NoHATHS O TUCHIEPCHBIX CUCTeMaX. J{MCIepCHOCTh U TUCTIEPCHBIE CUCTEMBI.
Knaccugukanus nucnepcHsix cucreM. CriocoObl 00pa30BaHUs U YCTOWYMBOCTHU IUCIIEPCHBIX CUCTEM.
3o, renu, ctyanu. [lomydeHnne KommonIHbIX pacTBOpoB CTPYKTypa KOJUIOUIHON YaCTUIIBI.
MurnenspHoe cTpoeHue 30i1ei. FcxoaHpie MoHATHS 00 YCTOHYMBOCTH JUCIIEPCHBIX CUCTEM. DHEPTHs
Ban-znep-BaanbcoBbIX B3auMOAEHCTBHM. DnekTponauTHast koaryisus. [lentuzanus. Kuneruka
mpolrecca KoaryJsiuu.

Tema 10. IloBepXHOCTHO-aKTHBHbIE BelIeCTBA. JMYJIbCHH.

Adpo3051, NOPOIIKH, CYCIIEH3UH, NEeHbl. |[0BEpXHOCTHO-aKTUBHBIE BEIIECTBA U UX BIMSHHUE
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Ha nucriepcHblie cuctemsl. [Ipumenenue [TAB. Dmynbcun: npo6iemMbl yCTOHYHBOCTH. THIT AIMYIBCHH.
DOMyNbraTopsl: ux aeicteue u Turbl. Comoommm3anus (KOJJIOUTHOE PACTBOPCHHE).

Tema 11. DueKTpoXMMHUYeCKHE MPOLECCHI.

OKUCINTENFHO-BOCCTAHOBUTEINIbHAS CIIOCOOHOCTD Pa3JInYHbIX coeanHeHui. [lonsatue 06
JNEKTPOAHBIX NoTeHIHanax. CTaHgapTHIM BOAOPOJHBIN MIEKTPOJ U BOAOPOAHA IIKAJIa
noreHuanoB. Onpenenenne u KiaccuGuKanus MEKTPOXUMHUUECKUX MPOIECCOB. Y paBHEHHE
HepHcra u HanpaBieHNe OKACIUTEIbHO-BOCCTAHOBUTEIBHOTO ITpoLiecca. ['albBAHUUECKUI JIIEMEHT.
O/1C mpouecca 1 ee U3MepeHHe. AKKYMYJISITOPbI: CBUHLIOBBIN U HUKENIb-KaJAMUEBbIN. [IpuHmn
paboThl aKKYMYJIATOPOB. DneKTpoian3. 3akoHbl Papajes.

Tema 12. MeTtayuibl. Koppo3uoHHbIe nponeccsl.

Meramibl. 3aBUCHMOCTh CBOMCTB METaUIOB OT MX NoJokeHus B Ilepuogmueckoil cucreme
JA.M.MenneneeBa. OCHOBHbIE METO/bI MOJIYYEHUS METAJNIOB. MIHTepMETAIUIMUECKUE COECIMHEHUS U
TBEpAbIE PacTBOPbI MeTauioB. CIIiaBel, [uarpaMMbl COCTOSIHMS CIUIaBOB. IIprMeHeHne MeTamioB U
CIUIaBOB B TexXHUKE. DU3MKO-XMMHUUYECKUE IPOLECCHl MPU CBApKe M TMaiike metamioB. Kopposus
METAJIJIOB M CIUIAaBOB. BUIBI KOPpO3UHU: XMMHMYECKas U JJIEKTPOXUMHUYECKas. MeToabl 3aluThl OT
KOPPO3HUH: JIETUPOBAHKE, DJIEKTPOXUMHUYECKAsl 3alUTa, 3AIIUTHBIC ITOKPBITHS, U3MEHEHUE CBOWCTB
KOPPO3UHHOMN Cpefibl, HHTUOUTOPBI KOPPO3HH.

Tema 13. Xumus 31emenToB VIIA rpynnsi Ileprnoaudeckoii cucreMbl M X COeIMHEHH .

DJNEeKTPOHHOE CTPOEHHE aTOMOB p-3yieMeHTOB VIl rpynmsl [lepuoanueckoil cUCTEMBI.
PacnipoctpanennocTs B npupoje. OcHOBHbIE MUHEpasbl. [ToyueHne u npuMeHeHe rajloreHoB.
DU3NKO-XUMHUYECKUE CBOUCTBA rasioreHoB. COeMHEHNS TaJIOT€HOB € BOJIOPOAOM.
Kucnopoaconepxkamue coeruHeHus ratoreHoB. OKHUCIUTETFHO-BOCCTAHOBUTENIbHAS CIIOCOOHOCTD
KHCJIOPOAHBIX KUCIIOT rajloreHoB 1 ux coiiel. [Ipumenenue. Tokcukonorus snementos VIIA rpynns
U UX COCUHEHUN.

Tema 14. Xumus 3;1emenToB VIA rpynnsl Ileprnoanyeckoii cucreMbl M X COeIMHEHUI.

O6mas xapakrepuctuka p-anemeHToB VI rpynmst [lepuoauueckoit cucremsl. Kucinopon B
npupone. Boznyx. Xumuueckue cBoiictsa kuciaopona. O3on. Cepa B npupoze. Jnokeus cepsl,
CEpHHUCTasl KUCII0Ta, TPUOKCHUJL CEPbl, CEpHAsi KUCJI0Ta, THOCEPHAsk KUCII0Ta, CEPOBOOPOI, CYIb(UIBbL.
CeneH, Temyp — XUMUYECKHE CBOMCTBA DJIEMEHTOB U UX COENMHEHUN. TOKCUKOIIOTUS p-2JIEMEHTOB
VI rpynnst [leproanueckoit CUCTEMBI U UX COEAUHEHUH.

Tema 15. Xumus 3n1emenToB VA rpynnsl [lepuoanyeckoi cucTeMbl 1 HX COeIHHEHHIA.

OO0mias xapakTepucTuka p-aieMeHToB V rpymnmsl [leprognueckoit cucreMbl. A30T, aMMHaK,
a30THas KUCJIOTa U ee CoiM - xumuueckue cpoictBa. Pochop. Coenunenus pocdopa ¢ BOAOPOAOM U
rajoreHaMu. Okcuabl U KUCIOTH Pocdopa. Cypbma, BUCMYT — XUMHUYECKHE CBOMCTBA AJIEMEHTOB U
UX COCIMHEHUN. TOKCUKOIOrUs p-3JIEMEHTOB V rpymibl lleproanyeckoi CUCTEMBI U UX COCIUHEHUI

Tema 16. Xumust 31emenToB IVA rpynnsi Ileppoandeckoii cucreMbl M MX cOeIMHEHMI.

OOm1as xapakTepucTHka p-3ieMeHToB 1V rpynmsl. PacipocTpaneHHOCTS B ipupoe.
OcHoBHble coeqHeHNs. PU3NKO-XMMHUECKHUE CBOICTBA yIiaepoa, KpeMHUS U UX COCTUHEHU.
['epmaHnuii, 010BO, CBUHELl — XMMUYECKHE CBOWCTBA. TOKCUKOJIOTHs p-371eMEHTOB |V rpynmsl 1 ux
COCTUHEHUH.

Tema 17. Xumust 31emenTos 11l A rpynnsi [lepuoanyeckoii cucTeMbl H MX COeJHHEHHIA.

O6mas xapakrepucTtuka p-anemeHToB 1l rpynmnel. PacnpocTpaneHHOCTS B IpUpoIe.
OcHoBHBIE coefHeHUs. PU3NKO-XUMHUYECKHE CBOCTBA O0pa, aTIOMUHMS U MX COSAMHEHUH.

[Mannumii, naAMNA, TaIHE — XUMHYecKue cBoiicTBa. Tokcukonorus p-3aemeHToB 1l rpynms
Ilepponnueckol CUCTEMBI U UX COEIUHEHUN.

Tema 18. Xumus 3s1emenToB 1 u 1l A rpynnsl [leproanueckoil cucTeMbl M X COeAMHEHUH

DneKkTpoHHOE cTpoeHue atoMoB 31eMenToB | u 1l rpynn Ilepuonuueckoii cucremsl. Bogopoa.
Pacnpoctpanennocts B npupojae. OCHOBHbIE MUHEpaTbl. DUZNKO-XUMHUYECKHE CBOMCTBA IIEIOYHBIX
U I1EJI0YHO-3eMEIbHBIX METAJIOB, BOJIOPOJIA, IUTHs, MarHud U Oepuiutus. OKCHIbI, TUAPOKCUIBI U
COJIM S-2JIEMEHTOB. TOKCUKOJIOTHS COJIM S-3JIEMEHTOB U UX COCINHEHHM.

Tema 19. O0mas xapaKTepucTHKAa M TOKCHKOJIOTUs d-3JIeMEHTOB U MX COeUHEHHIA.

d-anementsl. OOIIast XapakTepucTUKa. PactpocTpaHeHHOCTh B pupoe. PU3HKO-XUMHUYESCKHEe
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cBoiictBa d-aimeMeHTOB. Tokcukomorusa d-371€MEeHTOB U UX COEIUHEHUI.

Tema 20. Xumudecknii aHaus.

3aa4y XUMUYECKOTO aHaIn3a. AHATUTHUYECKUI CUTHAJ U CIIOCOOBI €0 PEruCTPALIUU.
[TonsiTe 06 aHATMTHYECKOW peakluu U pearenTax. TpeboBanus k HUM. YyBCTBUTEIBHOCTb,
n3buparenbHOCTh. Heoprannueckuit u opranndeckuii ananu3. KauecTBeHHbIN aHAIH3.
Cucremarnueckuid u ApoOHbIA ananmu3. Crenuduueckuii pearent. Kinaccugukaiys KaTHOHOB U
aHnoHOB. Cxema KauecTBEHHOro aHanu3a. ['pynmnoBoii pearenT. Crenuduueckas peakuus u
cneuuuyeckuii peareHT. CriocoObl MOBHIIEHUS U30MPATEIBHOCTH peakiuii: n3mMeHenne pH
pacTBopa, MaCKMpPOBKa MEIIAIOIINUX HOHOB. MeTo/1bl 0OHapy>KeHUsI HOHOB (00pa30BaHUE OCAIKOB,
OKpAILEHHBIX HOHOB, MUKPOKPHCTAJUIOCKOIIMYECKHE KaleJIbHble peakiuuu). MeTopl pa3aeneHus
MOHOB, PEAKIINH OCAKJEHUS, 00pa30BaHNE KOMIUIEKCOB, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. KonmuectBennslii aHanu3. OO0mIas XapakTepUCTUKA METOAOB KOJIMYECTBEHHOTO aHAIM3a.
Tema 21. IlpeameT oprann4ecKko XuMHH.
Bo3HMKHOBEHME TEOPETUUECKUX BO33PEHUI B Opranndeckoil xumuu. CTpoeHHe OpraHuuecKux
BeniecTB U yuenue A.M.bytneposa. Knaccudukanusi opraHn4eckux BeIecTB.
DNeKTpOHHAas KOHLEMIMS XUMUYECKON CBA3H. OCHOBBI KBAHTOBO-XUMUYECKUXIIPEACTABICHUH.
KoBasneHnTHas cBS3b B OPraHUYECKUX COSMHEHUSAX, €€ BUBI U CBOMCTBA. [ uOpuan3anus
aToMHBIXOpOuTaneil. HomeHnknarypa opraHu4ecKkux COeTuHEHUH.

Tema 22. AnkaHbl.
N3omepus, HomeHkiatypa. Guzndeckue u xumuaeckue cBoiictBa. CriocoOsl moydeHus. Peakiumn
3aMelIeHHUs, TEeTUIPUPOBaAHUS, H30MepHU3aluu. XJIOpUPOBaHUE, HUTPOBaHUE, CyIb(OHUPOBAHKE U
okucieHue. KpekrHr ankaHos.

Tema 23. AlIkeHBI.

DNEeKTpPOHHBIE MTPEICTAaBICHMs O ABOMHOM cBsi3u. HoMeHknaTypa, nusoMmepus criocoObl
MOJTyueHus aIkeHOB. PeakiinonHas cnocoOHOCTh ankeHoB. [lonnMepusanus ankeHoB.

Tema 24. ANKUHBI.
OcoOenHoctu TpoiHOM cBA3U. CrocoObI MoTydeHusl. XUMUYECKUE CBOMCTBA. AIICTHIICH.
ITonumepusanus aneTuicHa.
Tema 25.AnKaaneHEbI.
Opranudeckue raloreHnpou3Boanble. M30aMpoBaHHble, KyMYJIMPOBAaHHBIE U CONPSIKEHHBIE CBSI3U B
MOJIEKYJIaxX aJIKaJIueHOB. XMMHUUYECKNE CBOMCTBA aJKaJAUEHOB C CONPSLDKEHHBIMU cBsi3sMu. [lomyuenue,
CBOICTBa CHHTETHYECKHUX KayudyKoB. ['anorennponsBoanble yriaeBoaopoaos. Kiaccupukanus.
N3omepust, HomeHkIaTypa. CriocoObl MOTy4YEeHHUs T'aJOreHalIKaHOB U3 CIIUPTOB, aJIKAaHOB, aJIKEHOB;
3aMeIlEeHUEM aToMa OJHOTO raJIor€Ha aTOMOM JIpYroro, XJIOpMETUINpOBaHUEapeHOB. Peakiun
HYKJICO()MIBHOTO 3aMEIEHNs y HAaCBIIIIEHHOT0 aToMa YIJiepo/ia B ajKuirajorenuaax Peakuuu
sanumuHupoBanus [Ipasuna 3aitea u ['opmana.
Tema 26. ApeHbl.

Apomatuunoctb. Ctpoenue 6en3ona. @opmyna Kekyne. MonekymnsipasieopouTanu 6eH3oa.
KonneHcupoBaHHbIe apOMaTHYECKHE YIIIEBOIOPO/Ibl: HaTalluH, (DeHAHTPEH, aHTPALIEH.

[TonydyeHnne apoMaTHUECKHUX YIIIEBOJOPOJIOB B MPOMBIIUIEHHOCTH
KaTaJIMTHYeCKUHpruGopMUHT HeTH, mepepaboTKa KOKCOBOIO I'a3a U KAMEHHOYTOJIbHOM CMOJIBI.
JlaGopaTopHbie MeTO/IbI CHHTE3a: peakius Bropia - dutrura, ankmwimpoBaHueapeHoB o Opumento -
Kpadrey, nexkapbokcunupoBanue cosieif apoMaTHUeCKuX KUCIOT (peakuus J{roma), monrumepu3aus
ankruHOB. CBoMcTBa apeHOB. KataiMTHYeckoe ruIpupoBaHUE ApEHOB, BOCCTAHOBIICHUE apEHOB T10
Bbépuy, poroxumuueckoe xnopupoBanue OeH3ona. Peakiuy 3amerieHust BoJopoja B 00KOBOM 1enu
anKuI0eH3010B Ha rajored. OKucieHue romojaoros 0eH3ona. Peakunu aekTpopuiIbHOro 3aMeIeHUs
B apOMaTHYECKOM psiny. BinsHue npupoibl 3aMECTUTENS HA OPUEHTALIMIO U CKOPOCTh pEaKuu
ANEKTPOPUIBHOTO 3aMeNICHUs. DIEKTPOHOIOHOPHBIE U 3JIEKTPOHOAKLENITOPHBIE 3aMECTUTEIH.
CornacoBaHHas 1 HECOTVIACOBAHHAs! OPUEHTALIMSI IBYX WJIM HECKOJIBKUX 3aMECTUTENIEH B
apomaTtudeckoM kousblie. HutpoBanue. Hurpyromue arentsl.. HutpoBanue 0enzona u ero
3amMerieHHbIX. ['anorennpoBanue. ["anorenupytomme arentsl. Cynbduposanue. Cynbdupyromiye
areHTsl. Mexanusm peakuyu. Kunetnyecknii 1 TEpMOJIMHAMUYECKUI KOHTPOJIb B PEAKLIUH
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cynbdupoBanus Ha mpuMmepe dhenomna u HapTaauHa. OOpaTUMOCTh PEaKIUU CYJIb(UPOBAHUSI.
[IpeBpamenus cynborpymmsl. AnkunupoBanueapeHoB no OpunentoKpadrey. Ankunupyromiue
areHThl. AunnuposanueapeHoB o @puaentoKpadrey. HykneodunbHoe 3amelieHne B apeHax.

Tema 27. CnupTrhl.

OnHoaTtoMHbIe cIUPTHL. ["'oMoornyeckuii psii, Kiaccupukanus, H30MepHs 1 HOMEHKIaTypa.
MeToap! MOoMydeHus: U3 aJKEHOB, KApOOHMIIBHBIX COEINHEHHH, TaJOr€HAIKAaHOB, CJIOXKHBIX Y(UPOB U
KapOOHOBBIX KUCIOT. CBoiicTBa criupToB. CriupThl, Kak ciadbie OH-kucimoTel. CIUpThI, Kak
ocHoBaHus JIptonca. 3amelieHue ruIpOKCUILHON IPYNIbl B COUPTAxX Ha rajloreH (moj AeicTBUEM
rajloreHOBOJI0OPOJIOB, FAJIOTeHUI0B (pocdopa, XJIOpUCTOro THOHMIIA). JlernapaTanus CuupTOB:
00pa3oBaHUE MPOCTHIX U CIOKHBIX 3(upoB. Peakuuu >numMuHrpoBanus ciuptoB. OKKUCICHNE
HNEPBUYHBIX CIIMPTOB JI0 aJIbAETHI0B U KAPOOHOBBIX KUCIIOT, BTOPUUHBIX CIIUPTOB JI0 KETOHOB.
JIByXaTOMHBIE U TPEXaTOMHBIE CIIUPTHI. MeTObl CHHTE3a. XMMUYECKHUE CBOMCTBA: OKUCIICHHUE,
alMJIMpoBaHKe, AerHIpaTalys, B3auMOJIeIiCTBHE C aKTUBHBIMU METalaMu, 1eJI04aMH, KapOOHOBBIMU
KHCcIoTaMu. B3anMozeiicTBre rimiepuHa ¢ a30THOU U GpocdopHoit kucnoramu. OdpazoBaHue
XeNaTHbIX KOMIUIEKCOB. IIpumMeHenne stunenrnukons u riunepuna. Ilpocteie a¢upsl.
Knaccugukarus, HomeHknarypa. Bunsl nzomepun. MeTozs! momydeHus: peakiusi BumbsimcoHa,
MEXMOJIEKYJIIpHas AeTHApaTalus CIIUPTOB, IPUCOEIMHEHUE CIIUPTOB U (PEHOJIOB K aJIKEHAM U
aJIKUHaM.

Tema 28. @eHoJIbI.

Knaccudukanus. MeTopl MOTydeHus: MEI0YHOE TUIABIICHHE apeHCYIb(POHATOB, 3aMEIIICHHUE
rajoreHa Ha ruipokcui. KymonbHbIi crioco0 noiydeHus ¢peHona B IpOMBIIIIJICHHOCTH (CUHTE3
[1.I".Cepreesa).CroiictBa ¢peronoB. Penonsl kak OH-kuciaoTel. CpaBHEHHE KHCIOTHOTO XapaKTepa
(eHOIIOB M CIIUPTOB, BIMSIHUE 3aMeCTUTEIIeH Ha KUCIOTHOCTh (heHo0B. OOpa3oBaHue NPOCTHIX U
CJIOKHBIX 3(ppoB (heHoI0B. Peakmu 351ekTpouIIbHOTO 3aMEIIeHUST B ApOMATHUECKOM SIApPE
(eHOII0B: TaloreHupoBaHue, Cylb(pUpOBaHUE, HUTPOBAHKUE, HUTPO3UPOBAHHUE, COUETAHUE C COISIMU
JMA30HUS, aJIKUIUPOBAHUE U allUIIMPOBAHUE.

Tema 29. Ajdbaeruabl 1 KeTOHBI.

N3omepust u HoMeHKIaTypa. MeTobl OJy4eHuUs aJlbJIETH1I0B U KETOHOB U3 CIIUPTOB,
IPOM3BOJIHBIX KApOOHOBBIX KUCIIOT, AIKEHOB (030HOJIN3), AIKUHOB (THAPOOOpUpPOBaHUE, THApATALIUS
no KyuepoBy), Ha OCHOBE METaNIOPraHNYECKUX COETUHEHUN. ALMINpOBaHUE U (POPMUITMPOBAHKE
apoMaTu4eckux coennHeHu. [pomblinenHoe nomyyenue popmaibIeriia, aeTalibIeruaa u
BBICILIUX allbJeTrua0B (runpodopmuinpoanne). CTpoeHre KapOOHUIBLHON IPYMIIbI, €€ MOJISPHOCTD U
HOJISIPU3YeMOCTb. BiusiHue NpupoAbl M CTPOSHHUS pajuKaia Ha KapOOHUIIbHYIO aKTUBHOCTD.
Xumuueckue cBoiicta. O01IMe IPECTaBIECHUs 0 MEXaHU3ME HYKJIEO(PUIBHOIO TPUCOEANHEHNUS 10
KapOOHMJIBHOH IpyMIie albJerua0B U KeTOHOB. KMCIOTHBIN 1 OCHOBHOM KaTanu3. KucioTHocTs
OCHOBHOCTb KapOOHMJIBHBIX COETUHEHU.

Kero-eHonbHas Tayromepus. EHomm3anus anbIeruioB 1 KETOHOB B PEAKIMSIX FAIOT€HUPOBAHUS,
M30TOIHOTO 0OOMEHa BOJIOPO/1a ¥ palleMU3allii ONITUYECKU aKTUBHBIX KE€TOHOB. KHCIOTHBIN 1
OCHOBHOM KaTaJlu3 3TUX peakuuil. BoccTaHOBIIEHNE alIbAETHIOB U KETOHOB J10 CIUPTOB. OKHUCIIEHNE
aJbJIETU/IOB, PEareHThl OKUCIICHUS.

&~ B-HenpenenbHbIe anbAeruIbl 1 KeTOHBI. MeTOIbl MOTyYeH s : KOHISHCAIIMH, OKHCICHHE
aITMIIOBbIX cupToB. ConpsikeHne KapOOHUILHOW IPYMIIbI C IBOMHON yTIepoA-yIiIepOJHON CBA3BIO.
Peaxiuu 1,2- u 1,4-npucoenunenus. BoccranopieHnes- B-HenpenenbHbIX KapOOHUIBHBIX
COCTUHEHUN.

Tema 30. Kap6oHoBbI€ KHCJIOTHI M UX POU3BOJHbIE.

Kap6oHoBbIE KHCTOTHI. DJIEKTPOHHOE CTPOCHUE KapOOKCUIIbHOM rpynibl. M3omepus,
CHOCOOBI MOTYYEHUSI OJTHOOCHOBHBIX U JIBYXOCHOBHBIX KapOOHOBBIX KHCIOT. HomMeHkaTypa.
Kwucmorasie cBoticTBa. X m3MeHeHHs oI IEUCTBHEM 3aMeCTATEIISI. XMMHYECKHe CBOMCTBA. Peakims
srepuduranuu. CloxHble 3PUPbl BBICIIUX KUPHBIX KUCIOT.

@OYHKIMOHATbHbIE PON3BOAHBIE KAPOOHOBBIX KHCIOT: aMUJIbl, aHTUPH]IbI, TAIOT€HT U IPUIBI.
Crioco6bI nostyueHust, peakiiMoOHHasl CIOCOOHOCTh, 001acTh NpuMeHeHus. HenpenensHele
OJIHOOCHOBHBIE KMCIIOTHI: aKPUJIOBasi 1 METAaKpUIIOBasi KUCIIOTA.
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JIByXOCHOBHBIE KapOOHOBBIE KHCIOTHL. VX TIONTydeHHe OKUCIIeHHEM riaukoieil. OCHOBHbBIC
XHMHUYECKHE CBOMCTBA.
Tema 31. AMUHBI.
DIEKTPOHHOE CTPOCHUE aMUHOTpyIbl. HOMEHKIIaTypa, n30Mepusi, CriocOObI MMOTYYCHHUS,
buznyecKkue 1 XuMU4Yeckre CBOMCTBAa aMHUHOB. KHCIIOTHOCTH, OCHOBHOCTD, HYKJI€O(UIBHOCTD U
KOMIUIEKCOOOpa3oBaHNuEe aMHHOB. J[HaMUHEI.
Tema32. D1eKTPOHHOE CTPOEHUE HUTPOTPYIIIbI.
Crioco0bI MOTY4YeHUS HUTPOATKAHOB. XUMUYECKUE CBOMCTBA HUTPOATKAHOB. OTHOIICHUE TIEPBUYHBIX
Y BTOPUYHBIX HUTPOAIKaHOB. HUTpOankaHbl U B3phIBUATHIEC BEILIECTBA.

Tema 33. IloBepXHOCTHO-AKTUBHBbIE CBOIICTBA MOHOMEPHBIX M MOJMMEPHBIX MOJIEKYJI
OPraHUuYecKUX COeJUHEeHU.
OCHOBHBIE CBOMCTBA CUCTEM, COCTOSIINX U3 TUDUIHHBIX MOJICKYJ OPTAHUYECKUX COSAMHCHUN.
IToBepXHOCTHOE HATAXKEHUE KUAKOCTEM, COCTOSIIMNX U3 AaCUMMETPUYHBIX MOJIEKyJ. MoHocaon
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB U BIUSHUE CTPOCHUS MX MOJIEKYJI HA CBOMCTBA MOHOCIIOSI.
AncopOuusi HU3KOMOJIEKYISPHBIX H BBICOKOMOJIEKYJISIPHBIX IOBEPXHOCTHO-aKTUBHBIX BEIIECTB, UX
MIEHOO0Opa3yIoNIas ¥ CTA0MIIN3UPYIOIIAs CIOCOOHOCTh. BBICOKOMOJNIEKYIIIPHBIC TOBEPXHOCTHO-
AKTHBHBIE BEIIECTBA B KAYECTBE 3AIIUTHBIX 000JI0UEK TUCIEPCHBIX CUCTEM. MUKPOKAICYJIbL.
[ToHsiTHE O TEXHOJIOTHYECKUX CBOMCTBAX IMOBEPXHOCTHO-aKTHMBHOTO BEIIECTBA: IEHOOOpa3yroIas,
AMYIBIUPYIONIAsl, CMaYUBaroIiasi ciocooHocTh. Conodbunuzanus u nucnepraius. Mororas
CIIOCOOHOCTH TTOBEPXHOCTHO-aKTUBHBIX BeHIeCTB. MIX TOKCHYHOCTH U OMOPA3/IaraeMoCTh.

Tema 14. OcHoBbl Ouoxumuu. ®ochopoprannyeckue coernHeHuss. CHHTeTHYECKHE S/IbI.

VYrineBonbl. CTpoeHHE MOJIEKYJ, XUMUYECKHUE CBOMCTBA U MUILIEBAs ICHHOCTh MOHO-, JU- U
MoJMcaxapua0B. AMUHOKHUCIOTH. CTpOeHHE MOJIEKYT, U30MEpHsl, HOMEHKIIaTypa. AMpoTepHbIe
CBOMCTBa aMUHOKHCIIOT, IMOJUKOH/IEHCAIIMS aMUHOKHCIIOT. belku Kak CloXHbIe
BBICOKOMOJICKYJISIPHBIE COEAMHEHUSI aib(a-aMUHOKUCIOT. OCOOEHHOCTH MENTHIHOM CBSI3U.
Baxneiimre aMHHOKHCIIOTBI, BXOJISAIINE B COCTaB OenkoB. [lepBudHas, BTOpUYHAS M TPETHYHASL
CTpYKTypHbI Oenka. OyHKIMK 6eTKOB B opranusme. JIMnuapl 1 HyKIeMHOBbIe KUCIOTh. CocTaB
HYKJICMHOBBIX KHCJIOT. CTpOCHHUE HYKJICOTHIOB U NMOoJduHYyKieoTu10B. 3nauenue JJHK u PHK B
JKU3ZHEJEATENIbHOCTH KHUBBIX OpraHn3MoB. O0111ast XapaKTepUCTUKA, CTPOSHUE MOJIEKY,
KJaccuukanusi, peakiiMoHHast ClIOCOOHOCTb, 00JIACTh TPUMEHEHUS.
OTtpaBistolire BelecTBa U MeCTULNIb. BUOXUMHUECKUI MEXaHU3M UX BO3JEHCTBUSI HA )KUBBIE
opranu3msl. [IpobGnema yHUUTOX)EHUS (YTUIN3AIMN) CHHTETHUYECKHUX SII0OB U ITYTH €€ PEIICHUSI.
MeTo1pl YHUUTOKEHUSI XUMUUYECKOTO OPYXKUS M PEIIeHHE BO3ZHUKAIOIINUX SKOJOTHYECKUX MTPOOIIEeM.

6.TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHUI

Tema 1. OcHOBHBbIE NOHATHS U 3AKOHbI XUMHUU (IPAKTHYECKOE 3aHATHE).

Bormpocsl k Teme.

1.3aK0H MOCTOSIHCTBA COCTaBA, 3aKOH KPAaTHBIX OTHOLLIEHHUSI.

2. 3akoH ABOTaJpo U CIEACTBUU U3 HETO.

3. 3aKOH COXpaHEHHUs MaCCHI.

4. 3aKOH SKBUBAJICHTOB.

5. Pacuetsl no xumMuyeckuM GpopMyliaM U ypaBHEHUSIM peakluii. Perenrie THIOBBIX 3a/ad.

Tema 2. Ctpoenue atoma. Ilepnoanueckas cucrema /[.U. MenaesieeBa B cBeTe TeOpUH
CTPOEHHs aTOMA (IIPAKTHYECKOE 3aHATHE).

Bormpocsl k Teme.

1. Teopun crpoenus atoma Pezepdopna, bopa.

2. OcHOBBI KBaHTOBOM MeXaHWKH. KBaHTOBBIE dHCIIa M CTPOCHUE DIIEKTPOHHBIX 000JI0UEK
atomoB. [IpaBuiia 'ynna u KneukoBckoro, npunnui [laynu u HaMMeHbIIEH SHEPIUU.

3. Ilepuoaunueckas cucrema .M. Menneneesa.

4. Pemienne THIIOBLIX 3a7a4.
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Tema 3. XumMnueckasi CBSI3b U CTPOEHHE BellleCTBA (IPaKTH4YeCKOe 3aHATHE).

Bompocs! k Teme.

1. KoBaneHnrtHast cBsi3b, €€ pa3HOBUAHOCTH, MEXaHU3M 00pa30BaHUsI.

2. Meton BalneHTHBIX cBsizell. [ mbpuamsanmsi.

3. MeTtoa MOJIEKYIISIPHBIX OpOUTAIICH.

4. VlonHas CBS3b.

5. MexmolekyisipHoe B3auMoieicTBue. BogopoiHas CBs3b.

6. Pelienue TUMOBBIX 3a/a4.

Tema 4. JHepreTuka XMuMHUYECKHUX MPOLECCOB (MPAKTHYECKOE 3aHSITHE).

Bompocs! k Teme.

1. IlepBbIit 3aKOH TEPMOJMHAMUKH. DHTAIIBITHS.

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

3. TepMoxumHuecKre 3aKoHbI (3aKoH ['ecca u ero cieAcTBUs) U pacyer.

4. N300apHO-N30TEPMHUUECKUIN TOTEHIMAN KaK KPUTEPHUH CaMOIIPOM3BOJIBHOTO IMPOTEKAHUS
MIPOLIECCOB.

5. Pemienue THIIOBBIX 3a/1a4.

.Tema 5. XumMuueckasi KHHeTHKA U XUMHYeCKOe paBHOBecHe (IPAKTHYECKOe 3aHSATHE).

Bormpocs! k Teme.

1. 3aBUCHMOCTH CKOPOCTH XMMUYECKOW PEaKLIUU OT KOHUEHTPALIH.

2. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMH OT TEMIIEPATYpBhI.

3. Xumuueckoe paBHoBecre. KOHCTaHTa XUMHUYECKOIO PaBHOBECHS.

4. CmelieHue XUMUYECKOTO paBHOBECHSI.

5. Pemienue TUNoOBBIX 3a7a4.

Tema 6. Teopum pacTtBopoB. Cnoco0bl BbIpaKeHHSI KOHLIEHTPALMH PacTBOpPOB
(mpakTuYeckKoe 3aHATHE).

Bormpocs! k Teme.

1. CriocoObI BhIpayKEHUSI KOHIICHTPAIMH pacTBOPOB. PellieHne TUIOBBIX 3a/1au.

2. TepmonuHnamuka nporecca pactsopenus. Teopus Kabinykosa - Menneneesa. [Ipasuino ¢a3
QasHca.

3. 3akonsl ['enpu, Jlansrona, CeueHona.

Tema 7. DnekTpouTHYecKas AMCCONUANMA M THAPOJIN3 Coslel (IPAKTHYECKOe 3aHATHE).

Bormpocs! k Teme.

1. KoHcraHTa 1 cTeneHp quccouuanui. 3akoH pazoasienust OcTBanbia.

2. Bogoponuslii nokasarens. Onpenenenue pH CHIIBHBIX U C1a0BIX 3JIEKTPOJIUTOB.

3. 'maponus coneil.

4. IIpousBeneHne pacTBOPUMOCTH.

5. Pemienue TnoBeIX 3a7ad4.

Tema 8. DnekTpoxuMHYecKHe NpoLecchbl.(CEMUHAPCKOE 3aHATHE).

Bormpocs! k Teme.

1. Onpenenenue u KacCUPUKALUS JIEKTPOXUMHUECKHUX MPOIIECCOB.

2. MexaHu3M BO3HMKHOBEHMS 2JIEKTPOJHOIO TOTEHIIAANA.

3. CraHgapTHBIN BOJOPOIHBIN 37EKTPO U BOAOPOIHAS IIKaJla TOTEHI[UAJIOB.

4. YpaBHenue HepHcTa 1 HanpaBiieHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHOTO MPOIIECCa.

5. Pemtenyie TUIOBEIX 3aj1ad.

Tema 9.MeTaniabl. Koppo3nonnslie nponecchbl (ceMHHAPCKOE 3aHATHE).

Bormpocs! k Teme:

1. XuMunyeckasi KOppo3usi METAILIOB.

2. DIEKTPOXUMHUYECKAs] KOPPO3US METAIIIOB.

3. Atmocdepnast kopposus. Kopposus B rpyHTe.

4. Koppo3ust ipu HEPAaBHOMEPHOMW a’3paliui.

5. KoHTakTHas Kkoppo3usl.

6. MeTroas! 3alIUTH OT KOPPO3UHU.
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7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Ne Yacel | Tema, cogep:xxanue JdeATeIbHOCTD CTY/IeHTa
ILIIL. JIaDOPATOPHBIX 3aHATHH
1 3 MeTonbl OYUCTKY U BbLAEIEHUS | BpINOIHEHUE SKCIIEpUMEHTAIBHON
OpraHUYECKUX COECTUHEHUI. YacTH, AaHAJIU3 PE3yJIbTaTOB,
oopmieHne 1 3amuTa IPOTOKOIIA
2 3 AJKaHbI. BrinosiHeHUE SKCIEPUMEHTAIBHOM

4acTH, aHAJIU3 PE3YJIbTATOB,
oopmMIIeHHE 1 3aIUTa TPOTOKOJIA
3 3 AJIKEHBI. BrinonHenue skcrepuMeHTaIbHOR
4acTH, aHAJIU3 PE3YJIbTATOB,
odopMIICHHE U 3aIMTa TPOTOKOJIA
4 3 AJKUHBIL. BeInonHeHue sKcrepuMeHTaIbHON
4acTH, aHAJIU3 PE3YJIbTATOB,
oopmMIIeHHE U 3aIUTa TPOTOKOJIA
5 3 ["anorenyrneBogopObI. BrinosiHeHUE SKCIEPUMEHTAIBHOMN
YacTH, aHAJIU3 PE3YJIbTATOB,
o opMIICHHE U 3aIIMTa TPOTOKOJIA
6 3 ApeHbL. BeInonHeHue sKcrepuMeHTaIbHON
94acTH, aHAJIU3 PE3YJIbTATOB,
oopmMIIeHHE U 3aIUTa TPOTOKOJIA
7 3 CrpThl U HEHOITBI. Brinonnenue 3xcrepuMeHTaIbHOM
YacTH, aHAJIU3 PE3YJIbTATOB,
odopMIICHHE U 3aIIMTa TPOTOKOJIA
8 4 AnpIerunsl 1 KETOHEIL. Brinonnenue 3xcrepuMeHTanbHON
YacTH, aHAJIU3 PE3YJIbTATOB,
odopMIICHHE U 3aIMTa TIPOTOKOJIA

9 4 KapOoHOBBIE KUCITOTHI M X BrinosnHeHne 3KkCiepuMeHTaIbHON
IIPOU3BOJIHBIE. 4acTH, aHAJIU3 PE3YNIbTATOB,

oopMIIeHHE U 3alUTa IPOTOKOJIA

10 3 AMUHBI. BrInonHenue 3KcrepuMeHTaIbHON

YacTH, aHAJIU3 PE3YJIbTATOB,
oopmIIeHHE ¥ 3allMTa TPOTOKOJIA

8.TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

Jauusbrit Bug paboTsl He ipeaycMoTped YII.

9.IIEPEYEHB BOITPOCOB K DK3AMEHY (3AYETY)

Ilpumepnuie 6onpocel K 3auemy no ooueii Xumuu

1.  OcHOBHBIE KJacChl HEOpraHWYeCKHX coeauHeHud. OKcuapl W OcHOBaHUA. [IpWHIUTIBI
KIacCUpUKALUM, XUMHUYECKHE CBOWCTBA M CIOCOOBI MONYyYeHHUs. B3aMMOCBSI3b CTPYKTYPHI
OKCHJIOB OT BaJIEHTHOCTH 3JIEMEHTOB M MX PACMOJIOKEHHUE B IEPUOANIYECKON CHCTEME.

2. OcHOBHBIE 3aKOHbl W TIOHATHUS XUMHH (3aKOH COXPaHEHHS MAaCChl U DHEPruH, 3aKOH
MTOCTOSTHCTBA COCTaBa M KPATHBIX OTHOIICHWM, 3aKOH HSKBHBAJICHTOB). MoJb - KOJIHWYECTBa
BeIlECTBA. 3aKOH ABarajpo U ero cJiaeJACTBUS.
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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.
31.

32.
33.

34.
35.
36.
37.
38.
39.

Kucnoter u conmu. [lpuHiunel knaccudukamu. XuMAYECKHE CBOMCTBA U CITOCOOBI TTOJYICHHS
coJen.

AToMHO-MoOJNeKkyasipHoe ydeHue. Teopus Pesepdopaa, e€ nocToMHCTBA U HEIOCTATKH.
KBanToBas teopust aroma H. bopa, 0CHOBHBIE 0JI0KEHUS, JOCTOMHCTBA U HEAOCTATKHU.
ITpuHIUIIBI 3aTI0JHEHUS ATOMHBIXOPOUTAIEH.

[Tepuonnueckuii 3akoH U nepuoandeckas cucrema sneMmeHToB .M. Menneneesa. Ucropus u
JTarbl CO3AAHHUA.

[Tapamerpsl aTomMa ¥ IEPUOJUYHOCTD UX U3MEHEHUS B IIPEAEIIaX CUCTEMBI DJIEMEHTOB.

3aKOH COXpaHEHUs MacChl M DHEPrMM, €ro 3HAa4YCHHE B XMMMUYECKMX pacderax. 3aKOoH
IIOCTOSIHCTBA COCTAaBAa U KPATHBIX OTHOILLIEHUM.

3akoH ABOraJipo U €ro CIeACTBUS. 3aKOH SKBUBAJICHTOB.

XumHu4ecKkasi CBs3b U CTPOCHHE MOJIEKYJ. MeToJ BaJICHTHBIX CBsI3€d, €ro JOCTOMHCTBA U
HEJOCTaTKH.

Metoxa MoneKynsipHbIX opOuTaneil. Ero 10cToMHCTBa 1 HEAOCTATKH.

KoBasienTHas cBsA3b. MexaHU3Mbl 00pa30BaHUs XUMUYECKOH CBS3H.

I'uGpuams3anms atroMmueixopOutaneii. Tunsl rubpuau3ammu. [IpocTpaHCTBEHHOE pacONOKEHUE
THOPUTHBIX aTOMHBIX OpOUTaJIeH.

NonHas cBs3b.

Mertannuyeckast CBsI3b.

MexmortekyisipHoe Bzaumozencteue. [Ipupona Ban-nep-BaanbcoBbix cul.

ArperaTHoe COCTOSIHME BEILECTBA.

XHAMHYECKOE CTPOCHUE TBEPIOIO TEa.

AMopdHOe coCTOsTHIE BELIECTBA.

Kpucramnsl. Kprucramaeckue pemeTky, TAIIBI KpUCTAUNIMYECKUX PELIETOK, CTPOCHHUE.
PeanbHble KpUCTaIbl, 1e(EKThl KPUCTAUINYECKOMN peIeTKH.

IlepBbii  3axkoH TepMmoauHaMuku Ilonstme oSHranmenusa. IlpuHnuner  pacuera  3TOro
TEPMOJUHAMHUYECKOI0 ITapaMeTpa NPUMEHUTEIBHO K XUMUYECKUM CHCTEMaM.

Bropoit 3akoH TepmomuHamuku. [loHarme sHTpomnmA. IIpuHnunel  pacdera  3TOro
TEPMOAMHAMUYECKOTO ITapaMeTpa MIPUMEHUTEIBHO K XUMUYECKUM CUCTEMAaM.

CBoOoanast sHeprusi ['mb0ca, Kak KpuUTEpUH OIEHKH BO3MOXXHOCTH CaMOIPOU3BOIHLHOTO
MIPOTEKAHUs XUMHUYECKUX IIPOLIECCOB.

3aKoH JEeMCTBYIOUIMX Macc. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON peakluu OT KOHLEHTPALUU U
IIPUPOJIbI PEArUPYIOLIUX BELIECTB.

OHeprus aktuBauuu. [lonsarue aktuBupoBaHHbIi kKoMIuieke. 3akoH Bant-I'opda. Karanus.
Xumnueckoe paBHoBecue. IIpunnmn Jle-Ilatenbe. KoHcTaHTa paBHOBeCHS Kak KpUTEpUN
OLICHKH OJTHOCTOPOHHETO MPOTEKAHMSI XUMHUYECKOTO IPOLECCa.

OOmast Teopust pacTBOpOB U pacTBopuTeneid. CocoObl BhIpaK€HUsI KOHIEHTPAIMH PACTBOPOB.
[Tonsitue pacTtBOpUMOCTHb. PacTBOPMMOCTH Tra30B B KHUIKOCTSAX, 3aKoH [‘eHpu. B3anmuas
PacTBOPUMOCTD JKUJKOCTEH, TOHATUE KOHCTAHThI PACIIPEICIICHHUS.

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

Temrieparypb! KMIIEHHS U 3aMEP3aHus] paCTBOPOB U pacTBopuTeliei. I1epBelii 1 BTOpol 3akoH Payris.
OcHOBHbIE TPUHLMIBI  KJIaccU(UKAIMM  pacTBOpUTENEH  (MOJIAPHOCTh, HOHM3UPYIOIIAsS
CIOCOOHOCTH, KUCJIOTHOCTbD U T.JI.).

Teopus 31EKTPOIUTHYECKON JUCCOLMALINH.

KucnoTsl 1 OCHOBaHMSI ¢ TOUKH 3pEHHS TEOPUU INNEKTPOIIMTUYECKON AUccolMaliui AppeHuyca,
teopuu bpencrena u Jloypu, sanektponHon teopun JIsronca.

CunbHble U crabble AIEeKTPOIUTHI. JIMHaMHUUecKoe paBHOBECHE B PacTBOpaXx.

Kaxymasics u appexruBHas koHueHTpanus. [loHsTHe akTHBHOCTH.

HonHBbIEe peakiuu B pacTBOpax.

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonHoe npousBeeHne BOAbI, BOLOPOIHBIN I10KA3aTElb.

I'mpponus comnent.
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49
50.

51.
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S7.
58.
59.

60.
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62.
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64.
65.
66.
67.
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76.
77.
78.
79.
80.
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82.
83.
84.
85.
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89.

Bydepnoe neiictBue. bydepHbie pacTBOpHI.

Kommnekcubie coequnenus. OO0rast xapakTepuctika. [loHsaTne KoopAMHAIMOHHAS CBSI3b.
Teopust KOMIUIEKCHBIX coeuHeHunit A. BepHepa.

[IpocTpancTBEHHOE CTPOCHHUE M U30MEPHSI KOMIUIEKCHBIX COSIMHEHUH.

Meton BaneHTHBIX CBA3€l B ONMMCAHWU KOMILJIEKCHBIX COCIMHEHUH.

OO01re NOHATHS O TUCTIEPCHBIX CUCTEMAX.

Krnaccudukanus qucnepcHbIX CHCTEM.

CriocoOb1 00pa30BaHus U YCTOWYUBOCTH JUCTICPCHBIX CUCTEM.

30JH, reu, CTYAHHU.

Tomyuenvie KoIUIOMIHBIX pacTBOPOB CTPYKTYpa KOJTIOMIHOM YacTHLIbL. MHULIEIUIPHOE CTPOEHHE 30TIEH.

I/ICXO,I[HBIC IIOHATHS 00 YCTOﬁqHBOCTH JUCIICPCHBIX CHCTEM. 3Hepm;1 BaH-,Z[ep'Ban'IBCOBBIX

B3aUMOJICVCTBHIA.

OnekrponutHas koarynsuus. [lentuzanusa. Kunerrnka npouecca KoaryJssiiuH.
IToBepXHOCTHO-aKTUBHBIE BEIIECTBA U UX BIUSHUE HA JUCIEPCHBIC CUCTEMBI.
A»spo30i1, TOPOUIKH, CycrieH3uu, neHbl. [Ipumenenne 11AB.

OMyJbcuu: Ipo0JIeMbl YCTOWYUBOCTU. THI 3MyJbCUU.

OMybraTopsl: UX JE€HCTBUE U THUIIBIL.

Comrobunu3anus (KOJUIOUIHOE PACTBOPEHHUE).

OKHCIMTETBHO-BOCCTAHOBUTEIIBHBIE IPOLIECChL. CTENeHb OKUCIIEHHS M CTPOSHHUE aTOMa JIEMEHTA.
Knaccugukanust OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

Crioco05b1 pacCTaHOBKH K03(1)(1)I/II_II/IGHTOB B OKHCIHUTCIbHO—BOCCTAHOBUTCIIBHBIX PCAKIHAX.

MeTo/1bl 371€KTPOHHOTO OalaHca ¥ HOHHO-3JIEKTPOHHBIMH.

DNEeKTpOAHBIA MOTEHIMAN U PSJ HAIPSHKEHUS] METAILIOB.

CrangapTHBIN U peasbHbIN AJIEKTPOIHBIN oTeHIHal. Y paBHeHue HepHcra.

@akTOph! BIUAIONINE HA IPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN.
XUMHYECKUE UCTOUYHUKH TOKA. ["albBaHUYECKHUE PJIEMEHTHI.

[Ipoueccesl, mpoUcXoAsIIME MPU 3APAIKE U pa3psAIKe CBUHIIOBOTO aKKyMYJISITOPA.
DnekTponn3. 3aKOHBI DIIEKTPOIIH3A.

O6mue cBoiicTBa MeTaioB. MeTtannndeckas CBS3b.

Koppo3zus. Bunsr kopposuu. Kopposust MmeTaiioB u crnocoObl 00pb0ObI ¢ HEH.

Bonopon. Mecto B nieproauyecKoii CUCTEME XMMUAYECKUX WIEMEHTOB. XUMUUECKHE CBOMCTBA. [ lomyueHue.
CoenvHeHus BOJIOpPOAA: BOJA U ITePOKCU]T BOAOPOAA.

["anmorensl. O61Iast XxapakTepucTHKa. XUMUYecKue CBOMCTBa. [lomydenue.

CoenHeHMs TaJIOreHOB: TaJIoeHOBOAOPOIbl; KMCJIOPO/IOCOiepsKalliiie COeJUHeHHs] rajIoreHOB.
[onrpymma kuciopona. O6111as XapakTeprcTrka. PrsraecKrie M XMMUYecKkye CBOKCTBa. [ lommydenue.
O3oH. Pusnyeckre U xuMuieckue cBoMcTBa. [lomydenue.

Cepa. ®usnueckue cBovictBa. Ayorponus. [lomydenue.

Cepa. Haxoxnenue B npupopie. Xumudeckre cBorcTBa. [Ipumenenue.

CepoBonopog. ITonyyenne. ®usndeckre v xummuieckre cBoMCTBa. CynbduUbL.

Oxcupbl cepbl. usnyeckue U xuMudeckre cBOMCTBa. [lomyuyenue.

Cepnas kuciora. [lomydeHnve u cBoWcTBa.

[Toarpynma azota. O61iast xapakTepuctuka. A30T. Pusnyeckre U XUMHUYeCKe CBOMCTBaA.
Ammuak. Conm aMMOHMUSL.

Heconeo6pasyomire okcuibl a3oTa.

A3O0TUCTBIV ¥ a30THBIM aHTUJPUAbL. A30THCTast KUCIIOTA.

A3ortHas kucnota. [lonydyenne. CoricTBa. PasnoxeHne HUTpPaTOB.

®ocdop. Amtorponus. [lonyuenne. Xumuuyeckrie CBOMCTBA.

Coenqunenus pocdopa: docduH, okcun docdopa (I11), okcun docdopa (V).

®ocdopHbIe KUCTIOTHI.

[Toarpynma yriepona. O61iasi XapakTepyucTyKa. AJIJIOTPOITHSI.

XWMHUUYecKre CBOMCTBA yTriiepojia. YToIbHasl KUCJIOTa U ee COJH.

Oxcuppl yriepopa.
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Kpemnwuii. Pacipoctpanenue B npupoge. Asorponus. [Tosrydenue. CBoMcTBa.
CoenvHeHUsl KpeMHUS: CUJIaH, OKCUJT KpeMHUS!, KpeMHYeBble KUCIIOTH.

['epmanmuii, 0710BO, CBHHeII.

Amtomunuii. [lonydyenne. CBoricTBa.

CoenuHeHus aJIFOMUHUS: OKCUJL, TUIPOKCULL, TUAPUI.

[Tenounsle Metasibl. Obias xapakreprucruka. [Tomydenue. CBoucTBa.

CoenuHeHus 11eI0YHBIX MeTaJlJIoB.

[ITenoyHo - 3emenbHble MeTasuibl. Ob11as xapakreprcruka. [lomyuenue. CBoiicTsa.
CoenuHeHus 11€JI0YHO - 3eMeJIbHBbIX MeTaJlIOB.

[Tonrpynna mequ. Obmias xapakreprcruka. [lomyuenue. CoiicTsa.

CoenuHeHus: OJHO- U JBYXBaJIEHTHON MeJIU.

Cepebpo u ero coeiiHeHUsI. 30JI0TO U €r0 COeJIUHEHHS.

I[omrpymma ryxKa. O6ias xapakrepuctvika. [yrk. [omydenvie, cBoCTBa, coemyHenyist IMHKa. Kamvmi.
Pryts. CoepviHeHNs O/IHO- U IBYXBaJIeHTHOM PTYTH.

[Toarpymnna xpoma. Ob61ast xapakTeprcTyka. [Tosy4yenre u cBoiicTBa XpoMa.
CoenvHeHUsl [IByX- U TPeXBaJIEHTHOI'O XpoOMa.

CoenuHeHus YeThblpex- U IIeCTUBAJIEHTHOTO XpOMa.

ITonrpymita Mapraxifa. O611vie cBoiicrsa ariemMeHTOB. [ lomydeHyie MeTaiuioB. XvuMideckyie CBOKCTBA.
CoenuHeHus IByX- ¥ TPexXBaJIeHTHOI'O MapraHIa.

CoenvHeHus MapraHiia, TeXHellys ¥ PeHHs C BalleHTHOCTbIo [V,

CoenuneHnus ceMrBaneHTHoOro Maprasua. Coiau Maprasua.

Bocpmass rpynna mnobounas mnonrpynma. O6miasi xapakrtepucrtuka. [loarpymma kenesa.
[Tonydyenrie 1 xMMHUYeCKre CBOMCTBA, aJUIOTPOIIHS XKele3a.

CoenuHeHusl ABYXBaJIEHTHOIO Kejle3a.

CoenuHeHus TpeXBaJIeHTHOTO JeJle3a.

Hpumepnbte 60NpPOCHL K IK3AMEHY nO opzanuquKoﬁ xumuu.

114. Crtpoenue oprannueckux BemiecTB. Teopust xumuueckoro ctpoeHust A.M. bytnepoga.

115. KBaHTOBO-MeXaHNYECKHE MTPEICTABICHMS U AIIEKTPOHHOE CTPOEHHUE aToMa yIiIepoaa.
BanenTHOCTS.

116. B3anmHOe BiIMsIHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX COeqUHEHNN. VIHIyKTUBHBIN 1
Me30MEPHBIN 3PPEKTHI.

117. Knaccugukanus oprannueckux coequHeHuil. OCHOBHBIE Kiaccu(UKaMOHHBIE
MPU3HAKU: CKEJIET MOJIEKYJIbl, HAJIMYME KPATHBIX CBSA3EH U (PYHKIMOHAIBHBIX TPYIIIL.
I'oMo10rY ¥ TOMOJIOTUYECKUN PSLL.

118. Bunet nzomepuu. CtpykTypHas ¥ npocTpaHcTBeHHast usomepus. [lonstue o
XUPAITBHOCTH.

119. OO01re TpUHLIKITBI COBPEMEHHON MEXKTyHapOIHOM HOMEHKJIATYpbl OPraHUYEeCKUX
coenunenuit (MIOITAK).

120. Knaccudukanus oprannueckux peakuuid. Cxembl OpraHMuecKux peakuui. 'omo- u
reTepoIMTUYECKUI THUIT pa3phiBa CBS3U. Panukainsl, anekrpoduisl 1 Hykieoduisl. OKUcIeHue
Y BOCCTAHOBJICHHE B OPTraHMYECKON XUMHUHU.

121. Ankanbl (IpeieNbHbIE YIIEBOA0PO/IbI). DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE.
Howmenknarypa u uzomepusi. ®usnueckue ceoiictBa. CriocoObl MOIyYeHUs.

122. AnkaHbl (IIpeJienbHbIE YIIIEBOAOPOIbl). XMMHUUECKHE CBOMCTBA. OTAENbHbIE
MPEJICTaBUTEIIH.

123. ATnKeHbl. DIIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOEHNUE, HOMEHKJIaTypa, U30MEpHSI.
®dusnyeckue cBorcTBa. [lonydeHune ankeHoB.

124. AnkeHbl. XuMudeckue cBolictsa. Peaknuu npucoenunenus. [Ipasnno MapkoBHHMKOBaA.
KauectBennsle peakiuu. OTAeNbHbIE TPEICTaBUTENH.
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125. AJKUHBI. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE AIKUHOB. M30Mepusi.
[Tonyyenue.
126. AJKUHBI. XUMUYECKHE CBOMCTBA AJIKUHOB. AlleTUlIeHU 1bl. OTIeNIbHBIC MPEICTABUTEH.
127. Anxanuensl. Homenknatypa u uzomepus. Knaccugpukarms. ConpskeHHbIE JHEHBI.

[Tonydyenue n xumuueckue cpoiictBa. Peakuuu 1,2- u 1,4-npucoeaunenue. [Ipupoausiii u
CUHTETUYECKUHN KAYUYK.

128. ["anoreHnpon3BOIHbIE PECIBbHBIX YTIeBO10poa0B. CTpoeHre, HOMEHKIIATypa,
uzomepus. [lonmyyenne n xummuueckue cBoiicTBa. OTaeNbHbIC IPEACTaBUTENH.

129. ApeHbl. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTpOoeHue OeH301a. ApOMaTUYHOCTb.
[TpousBoaubie OeH301a. [lonydeHne u npuMeHEHHE.

130. Apenbl. Xumuyeckue cBoiictBa. OTenbHbIC PEICTaBUTENU. BiinsiHue 3amectutenneit Ha
HarpaBJICHUE JIEKTPOPHUIBLHOTO 3aMeIIeHHsI B OEH30JIbHOM KOJIBIIE.

131. Cnuptsl. Knaccuduxanus. [Ipenensusie onHoaToOMHbIe criupThl. HOMeHknaTypa.
N3omepus. Pusnueckue cBoucTsa. Ilonydyenue.

132. [IpenenbHBIE OJHOATOMHBIE COUPTHI. XUMUYecKue cBorcTBa. [IpocThie agupsbl.
OTnenbHbIEe MPEICTABUTEIN.

133. Tuomnsl (Tnocniuptel). Homenknarypa. [lonyuenune. @usznueckue cBoicTBa. XUMUYECKHE
CBOMCTBA.

134. ®enonbl. Knaccuduxamus. Ctpoenue. @usnyeckue cpoiictsa. [lomyuenue.

135. ®enoutbl. BzanmHoe BiIMsIHUE aTOMOB B MOJIeKyJe ¢eHosa. XUMHUUECKHE CBOMCTBRA.
OtaenbHble pencTaBuTen. @eHoaoGopmManbIerugHble CMOJIBL.

136. KapOoHubHBIE COSMHEHMS — AJIbJICTHIBI U KeTOHBL. M30Mepus, HOMEHKIIaTypa.
®usnueckue cpoiictra. [lonyuenue.

137. Anbaeruasl U ketonbl. KapOoHunbpHas rpymnmna, ee 0coOeHHOCTH. XMMHUECKHUE CBOMCTBA
aNbJIETUI0B U KeTOHOB. KauecTBeHHbIE peakliuy Ha KapOOHMIbHYIO Tpymiy. OTaenbHbIe
NPeJCTaBUTEIN.

138. Kap6onossie kucinotsl. Kimaccudukamnus. [IpenensHbie 0 JHOOCHOBHBIE KapOOHOBBIC
kucinoTel. Homenknatypa. M3omepust. @usndeckue cBoiictBa. CriocoObl MoTydeHuHs..

139. [TpenenbHBIE OJHOOCHOBHBIE KAPOOHOBBIE KMCIOTHI. DJIEKTPOHHOE CTPOEHHE.
XuMH4ecKue CBOMCTBA (KUCIOTHBIE CBOMCTBA, PEAKIIMK HYKIICO(DUILHOTO 3aMEIIECHNUS ).

140. OyHKIMOHATbHBIE POU3BOIHBIE KAPOOHOBBIX KHCIOT. ['amoreHaHT U IPUIBI.
AHTUTIPUIBL.

141. OyHKIMOHANIbHbIE TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ClI0XKHBIE A3UPBL. AMH/IBL.

142. Awmunbl. Knaccudukanus. Homenknarypa. CriocoObl momydeHus.

143. AMUHBI. XUMHUYEeCKUE CBOWCTBA (OCHOBHBIE CBOMCTBA, KUCIOTHBIE CBOMCTBA).

144. AmMuHbI. Peakiiuy ¢ a30THCTON KUCIOTOM (EpBUYHBIE all(paTHUECKUE aMUHBI,

NEepBUYHbIE apOMaTUYECKHe aMUHbI, BTOPUYHbIE alnu(aTHuecKue 1 apoMaTUYeCKHe aMHUHBI,
TPETUYHBIE aPOMATHYECKHE TPETUUHBIE al(paTHUECKUE aMUHBI).

145. Amunbl. Peakuun okuciaeHus. DnekTpoduibHOE 3aMelIeHne B ApOMaTHUECKUX aMUHAX.
OTnenbHbIE TPEICTABUTEINH.

146. BeicokomonekynspHbie coeannenus. Knaccudukaius 1 HoMEHKIaTypa.
Otnnuutenbubie ocobeHHocTH BMC. dusndeckne coCTOSHMS OTUMEPOB.

147. MeTozabl CUHTE3a BBICOKOMOJIEKYIISIPHBIX coenHeHuil. [Tomumepu3arus.

148. Mertonbl cuHTE3a BBICOKOMOJIEKYJIIPHBIX coequHeHni. [lonnkonaencamnus.

149. XVMHYECKHUE MPEBPAILEHHUS [TOJIUMEPOB.

150. Otnenbubie npencraButenu BMC u ux npumMeHeHue.

151. [Tpupoanbie HCTOYHUKH yTiieBoaopoaoB. Heds. [IpoMeiniuienHas nepepadoTka.
Pextuduxanus HeQTu.

152. [TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. KpekuHr u pudopMuHT HEPTENPOAYKTOB.

153. [TpupoaHbIe UCTOUHUKH YTIeBO10poAOB. [IpupoiHbIil U mOnyTHBIN HeTAHbIE ra3bl.

154. ITpuponHbIE HCTOUHUKH yriaeBo10poAoB. KaMeHHbIN yronb. KokcoBanue.
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10.CAMOCTOSATEJIBHAA PABOTA CTYAEHTOB

Copepxanne, TpeOOBaHUS, YCJIOBUS W TOPSIOK OPraHU3AIMH CAMOCTOSTEIBHOW pPabOTHI
oOydaromuxcsi ¢ yuetoM (opmbl oOyueHUs: omnpenesstorcss B cooTBeTcTBUU c «llomoxkenuem o0
OpraHu3alMi CaMOCTOSATEIILHOM PabOThl 00YYAIOIIUXCSA», YTBEPKACHHBIM YUYeHBIM coBeToM Yiul'yY
(mpoTtoxos Ne8/268 ot 26.03.2019 1.).

dopma 00ydyeHHs — ouHasl.

dopma
Bua camocTosiTe/IbHOI PadoThI KOHTPOJIS
(npopabomka yuebno2o mamepuaia, Oo0bem | (nposepka
Ha3zBaHmue pa3iesioB u TeM peuterue 3a0a4, peghepam, 00K1A0, B peuienus
KOHMPONbHASL paboma, n0020mMosKd K yacax 3a0ay,
coaue 3auema, IK3ameHa u op.) pegepama u
op.)
11.06mas xumust [TpopaboTka yueOHOTO MaTepHaa ¢ 6 TECTHUPOBAHME,
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- 9K3aMEH
METOIMIECKOT0 U HH(OPMAITMOHHOTO
obecrieueHns TUCITUILINHBI,
[ToaroroBka K TECTUPOBAHUIO;
[TonroroBka K caue sK3aMeHa
12. ®uznueckas, [TpopaboTka yueOHOTO MaTepHaa ¢ 6 TECTHUPOBAHME,
KOJUIOMIHAS U HCIIOJIb30BaHUEM PECypCoOB y4eOHO- 9K3aMEH
AQHAIUTUYCCKAs XUMUS. | METOJAMYECKOTO M HHPOPMAITHOHHOTO
obecrieueHns TUCITUILINHBI,
[ToaroroBka K TECTUPOBAHUIO;
[TonroroBka K caue sK3aMeHa
13.Heopranuueckas [TpopaboTka yueOHOTO MaTepHaa ¢ 6 TECTUPOBAHME,
XUMHSL. HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIH
METOIMIECKOT0 U HH(POPMAITMOHHOTO orpoc,
obecrnieueHus TUCITUTLINHBI, JK3aMeH
[ToaroroBka Kk TECTUPOBAHUIO;
[TonroroBka K caue sK3aMeHa
4. Oprannyeckast xumust. | [IpopaboTka ydeOHOTO MaTepuana ¢ 60 TECTUPOBAHME,
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIH
METOIMIECKOT0 U WH(POPMAITUOHHOTO orpoc,
obecrieueHns TUCITUTLINHBI, JK3aMeH
[ToaroroBka Kk TECTUPOBAHUIO;
[TonroroBka K caue sK3aMeHa
Uroro 78
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11. VYEBHO-METO/IUYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHHUE

JAUCHHUITIJIMHbBI

a) CHCcOK peKOMEeH/Iy eMOi JIHTepaTypbl

OCHOBHAaM:

1.1.Cnunka, H. JI. O6mas xumus B 2 T. Tom 1 : yueGHuk s By3os / H. JI. ['nunka ; noa peaakuuei
B. A. INonkoea, A. B. Ba6kosa. — 20-e u3a., nepepa6. u non. — Mocksa : M3narensctso FOpaiit,
2021. — 353 c. — (Bsbicuiee oGpa3zoBaHue). ISBN 978-5-9916-9353-0. — TeKcT : 3/1IeKTPOHHBI# //
O6pazosatensHas rardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/470483
1.2.Tnunka, H. JI. O6mas xumus B 2 T. Tom 2 : yueGuuk juis By3os / H. JI. [nunka ; noa peaakumei
B. A. lNonkoea, A. B. Babkosa. — 20-e u3a., nepepab. u non. — Mocksa : U3narenscTBo KOpaiiT,
2021. — 379 c. — (Bsiciuiee ob6pazoBaHue). ISBN 978-5-9916-9355-4. — TekKcT : 3/1eKTPOHHBI#H //
OG6pasosatenbHas argopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/470484
Bocrpukosa, I'. FO. Xumus : yueGnoe nocobue / I'. FO. Boctpukosa. — Mocksa : A¥i [Tu Ap Menua, 2021.
— 124 ¢. — ISBN 978-5-4497-1126-7. — Tekcr : anexkrponnsbiii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/108354.html
Maprsitosa, T. B. Xumus : yueGHuK U npakTukym s sysos / T. B. Mapreinosa, U. B. ApramoHosa,
E. B. loayHos ; noa obueii peaakuueii T. B. MapTbiHOBOH. — 2-€ U3/., HCTIP. U JOM. — Mocksa :
Hsnarenscteo FOpaiit, 2021. — 368 c. — (Beicuiee o6pasopanue). — ISBN 978-5-534-09668-2. — Texcer :
snexTpoHHbiii / O6pazopartensHas martgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468866

AONOJIHHTEJIbHANA:

1.

Cnunka, H. JI. 3agaum v ynpaskHeHHs 10 obweii XuMun : yueGHo-npakTuieckoe nocodue / H. JI. Tnunka ;
nox peaakuueii B. A. INonkosa, A. B. Babkoea. — 14-e u3n. — Mocksa : U3parenscteo Opaiit, 2021. —
236 c. — (Bsiciuee o6pazosanue). — ISBN 978-5-9916-8914-4. — TekeT : 2/IeKTPOHHBIH /"
O6pazosarenbHas ruiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468514

Oneiinukos, H. H. Xumus. AJIrOpUTMBI PELICHUS 3a/1a4 U TEeCThI : yueGHoe nocobue s By3oB /

H. H. Oneiinuxos, I'. I1. MypasbeBa. — 3-€ u3., Henp. 1 aon. — Mocksa : Usnarensctso IOpaiir, 2021. —
249 c. — (Boicmee oGpasosanue). — ISBN 978-5-9916-9664-7. — TeKCT : 3/1eKTPOHHBIH /"
O6pasosatensHas ruardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/470470

INpakTuky™m 1o obuiei XxumMuu : yueGHoe nocobue Uis aKaleMHIECKOro Gakanaspuara / H. JI. 'nunka,

B. A. INonkos, A. B. Ba6kos, O. B. Hecreposa. — Mocksa : Manarensctso FOpaiit, 2021. — 248 ¢. —
(Bakanasp ¥ MarucTp. Akajemudeckuii kypc). — ISBN 978-5-9916-4058-9. — TekKcT : 2NIeKTPOHHBI#H //
OGpasosarensHas ruargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/487283

PocuH, M. B. Xumus. YueGHUK M 3aa4HMK : Juis By3os / . B. Pocun, JI. JI. Tomuna, C. H. Conosbes. —
Mocksa : U3natensctso FOpaiit, 2021. — 420 c. — (Beicuiee o6pa3zosanue). — ISBN 978-5-534-01536-2.
— TekeT : anekTpoHHsii / O6pa3sosarenbHas miardopma FOpaiit [caiiT]. —

URL: https://urait.ru/bcode/469142

3ajaum ¥ yNPayKHEHHs! 110 OGIIEH XUMHUM : OCOGHE /LISl CTYIGHTOB 2-TO Kypca CrieuHanbHOCTeH
«Hedreraszosoe aeno», « TexnocdepHas GezonacHocTey / JI. @. Enukeena, JI. A. Muxeesa, I'. T. BpbiHCKHX,
T. C. Auapeesa; YalI'V, UMDu®K. - Vaessosck : ¥al'V, 2020. — Pexwum noctyna:
http://lib.ulsu.ru/MegaPro/Download/MObject/6710 Tant

y-ue6no—me'ronuqeclcan:

1.

Cor s

[

(Jloimii

Bapnakos JI. B. MeTtoauueckue ykasaHus Ui caMOCTOSATENBHOM paboThl CTY/IEHTOB MO AHCLHIUTHHE
«Xumus» ans Hanpasienus 20.03.01 «TexHnocdepHas 6e30MacHOCTE» BeeX Gopm obyuenus» / JI.

B. Baphakos. - YassHosek : Yal'V, 2019. - 10 c. - HeonyGaukosaHHbii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10832

CornacoBaHo:
Z:. /{(ﬁ?{t(/)ﬂ[{ttﬁ/} V2 / Ycceete of- 7 / R | 2072 #e
Ilo ™ COTP fiayunoit DHO NOANKCH nata
Tmoresaps_OOT__ . Mameema A D ! - [O.06 Zetsr
palornuxa naydnol Gulnuorern) { ©®HO ) (noanmes) (naTa)

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

3. Agrumnaruar BY3

B) IIpodeccuonanbHbie 6a3bl JTAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI:
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1. DJ1eKTPOHHO-0H0IHOTEYHbIE CUCTEMbI:

a. IPRbooks[DnekrponHsIii pecypc]: 3IeKTpoHHO-01OIMoTedHasi cucremMa/ rpynmna komnanuid A [Tu
Op Meama. - Onektpod. pgaH. - Caparos, [2022]. - Pexum jgocryna:
http://www.iprbookshop.ru.

b. FOPAUT[DnekTpoHHBI pecypc]: 3aekTpoHHO-OMOnmoreunas cuctema/ OOO DieKTpoHHOE
m3narensctBo FOPAUT. - Onexkrtpon. nan. — Mocka, [2022]. - Pexum noctymna:
https://www.biblio-online.ru.

C. KoHcyabTaHT cTyAeHTa [DIEKTPOHHBIM pecypc]: 3JeKTpoHHO-OMOmMoreunas cucrema/ OO0
[Tonutexpecypc. - OnektpoH. pgaH. — MockBa, [2022]. - Pexum ngocryna:

http://www.studentlibrary.ru/pages/catalogue.html.

d. Jlanb[DaekTpoHHBIH pecypc]: anekTpoHHO-O0nbmmoreynas cucrema/ OO0 DBC Jlaub. - DJIEKTPOH.
nan. — C.-IlerepOypr, [2022]. - Pexxum nocryma: https://e.lanbook.com.

e.  Znanium.com [DneKkTpoHHBIH pecypc]: snekTpoHHO-OHOIMoTeuHass cuctema/ OO0 3HaHuyM. -
DnekTpoH. aaH. — MockBa, [2022]. - Pexxum noctyna: http://znanium.com.

2. Koncyabrantllmoc[OnekTpoHHslii  pecypc|: cmpaBouHass mpaBoBas cucrema/ Kommnanus
«Koncynprant Ilmocy. - DnexktpoH. aaH. - Mocksa: Koncynpsrantllitoc, [2022].

3. ba3a naHHBIX mepuoaMYecKUX M3AaHUI [DIEKTPOHHBIN pecypc]: anekTpoHHbIE XypHab/ OO0

NUBUC. -  DOnekrpon. man. -  MockBa, [2022]. - Pexum  gocryna:
https://dlib.eastview.com/browse/udb/12.
4, HanuonanbHas 31eKTpOHHAs OMO/IM0TEeKA [ DIIEKTPOHHBIN pecypc]: dIeKTpoHHass OubInoTeKa. -

DnexTpoH. naH. — MockBa, [2022]. - Pexxum mpoctyna: https://H36.pd.

5. DuekTponHas 0udauorexa quccepramuii PI'B [DnexkrpoHHEI pecypc]: anekTpoHHas Oubimoreka/

®I'BY PI'b. - DnekrpoH. naH. — Mocksa, [2022]. - Pexxwum noctyna: https://dvs.rsl.ru.
®DenepajbHble HHPOPMALHOHHO-00pa30BaTe/IbHbIE OPTAJIBI:
HNudopmanmonHas cuctemMa EnnHoe OKHO JiocTyna K 00pa3oBaTelbHBIM pecypcaM. Pexxum mgocryma:
http://window.edu.ru.

denepanbheblii mopTan Poccuiickoe oOpasoBanue. Pexxum nocryna: http://www.edu.ru.

Oo6pa3oBarteinbHblie pecypebl Yal'y:

OnekrponHas 6ubmmoreka Ynl'Y. Pexxum nocryma: http://lib.ulsu.ru/MegaPro/Web.

OopasoBarenbhbiii noptan Yial' V. Pexum goctyna: http://edu.ulsu.ru.

8 IIpodeccnonaibubie HH(POPMALMOHHBIE PECYPChI:

8.1. [Dnexrponusiit pecype]. URL: http://fasie.ru — caiit ®onga comeicTBrsI pa3BUTHIO

8.2. [Dnexrponnsiit pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.

8.3. [Dnexrponusiit pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html

8.4. [Omextponnbnii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/  our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [Dnekrponnsrii pecypc]. URL: http://www.pattern-cr.ru/.

8.6. [Dmexrtponnsiii pecypc]. URL: https://[fpi.gov.ru — odunmanbHbiii caiit (oHma CcomaercTBUS
MEPCIEKTUBHBIX UCCIICTOBAHMIM

8.7.[Onexrponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN Donn
«MneanbHast Mpe3eHTAIMS IS CTapTara.

8.8. [Dmexrpounsiii pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.

8.9. [Dnextponnsiii pecypc]. URL: https://www.rvc.ru — odunmansueii cait ¢onma Poccuiickoit
BEHUYPHOU KOMIIAHUU

8.7. [Dnextponnsiii pecypc]. URL: https://www.rvc.ru/eco/ - caiiT 0 HalMOHAIBHOW TEXHOJIOTHUECKOM
WHUIIMATUBE U TEXHOJOTHUECKOM Pa3BUTHU

8.8.[DnekTpoHHbBII pecypc]. URL: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yapas3 JIunOutep 00 MHHOBALIUAX.

8.9. [Dnexrponnsiii pecypc]. URL: https://www.youtube.com/ channel/UCp0z-UFvKUBTKtVNBIgyX7A.
[TonGopka Bumeo ¢ MexayHapOoAHOTO (hopyma «OTKPBITEIE HHHOBAITUN.
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8.10.[DnexTponnbiii pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - xo6c.
Nmnepus cobnazna / @uiem / HD

8.11. baor npo unHoBaruu. Pexxum gocryma: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bece o nmunensusix. Pexxum nocryma: https://prava.expert/litsenzii/chto-eto-takoe.html

AC ~ ~ . g

!CornacoBaHo: ’ ”
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JlonKHOCTs COTPYANMKA YATuT ®HO NOAIMHCH para

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

AynuTtopun 7Sl TIPOBEACHUS JEKUMH W CEMUHApCKUX 3aHATHH M JabopaTopHBIX padoT, s
NpPOBEACHUS TEKYIIErO0 KOHTPOJIS M MPOMEKYTOYHOW AaTTECTAllMH, TPYNIOBBIX M WHIMBHIYaJIbHBIX
KOHCYJIbTALIUH.

AyIUTOpUN YKOMIUIEKTOBAHBI CHEIMANM3UPOBAHHON Mebenblo, y4eOHOH MOCKOH. AYyIUTOpUM IS
NPOBENIEHHS JICKIUA 000pYyIOBaHBl MYJIBTUMEIUHHBIM 00OpYIOBaHUEM ISl MPEIOCTaBICHUS WH(pOpMaIMN
Oomnpmroit aymuropun. [lomemeHust Ui caMOCTOSATENEHON pabOThl OCHAIIEHBI KOMIBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO TMOJAKIIOUEHUs] K cetd «MHTepHeT» U o0ecrneyeHHeM JOCTynma K  OJIEKTPOHHOH
MHQOPMAITMOHHO-00pa30BaTeNLHON cpelie, ANEKTPOHHO-ONOINOTEeYHOH cucTeMe.

13.CIIEIIMAJIBHBIE YCJIOBUSA AJISA OBYYAIOIIUXCSA C O'PAHUYEHHBIMUA
BO3MOXHOCTAMMH 310POBbSA

B cayuae HeoOxomumocTH, OOy4aroIIMMCS M3 4YHCJIA JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
30pOBBsI (110 3asBICHUIO 00YYAIOIMIErocss) MOTYT TPEUIaraTbCsl OMHHU M3 CIICTYIONIMX BapHAHTOB BOCIIPUSTHS
WH(GOPMAITUH C YIETOM UX WHAUBHYaTBHBIX IICUXO()U3MIECKUX OCOOCHHOCTEN:

JUISL JIULL C HAPYIIECHUSAMH 3pEHHS: B I€4aTHOM (hOopMe yBEeIUUEHHBIM IIPU(PTOM; B POpME IEKTPOHHOTO
JIOKyMeHTa; B (opme ayamodaiina (epeBoa ydeOHbIX MaTepuaioB B ayauodopMar); B MeYaTHOU Gopme Ha
s3pIKe  bpaiins;  MHAMBUIyanbHblE — KOHCYJIbTalMM C  TPHUBICYCHUEM  TU(IOCYPIONEPEBOIUHKA;
WHIIMBUTyaJIbHBIE 3a]JaHUs] 1 KOHCYJITAIINH;

IS JIMI] C HapyHIeHWAMH CIyxa: B IIe4aTHOH ¢opme; B (opme 3IEKTPOHHOTO JOKYMEHTA;
BUJIEOMATEpUabl ¢ CyOTHTpaMM; HWHAWBHUIyAIbHbIE KOHCYJIBTAMM C HPHUBICUYCHHUEM CYpPIOIEPEBOIYNKA,;
WHIIMBUIyaJIbHBIE 3a]JaHUs] 1 KOHCYJITAIINN;

IS JUI C HapyHOIeHUSMH OIOpPHO-IBUraTelIbHOTO ammapara: B IedaTHOH ¢opme; B (dopme
3IIEKTPOHHOTO JIOKYMEHTa; B hopme ayanodaiina; MHIUBUIyaTbHBIC 3aJaHUS U KOHCYJIbTAIHH.

B ciayyae He06X0AMMOCTH MCTIONIB30BaHUS B Y4€OHOM IpoIiecce YaCTUYHO/UCKIIIOUUTEIBHO
JTUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONOTUH, opranuzanus padoTsl [I1C ¢ oOyuarommmucs ¢
OB3 u uHBanUaMM NpeayCMaTPUBAETCS B AJIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM cpesie ¢
Y4€TOM MX UHAMBHUIYAIbHBIX ICUXO(MU3UUECKUX OCOOCHHOCTEH.

Pa3zpadorunk CT.IpenoaaBaTe/b EnukeeBaJl.®.
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a. IPRbooks[DnekTpoHHbI# pecypc]: 3AeKTPOHHO-OMOIHOTEYHAs crcTeMa/ rpymma Kommanuid A [Tu
Op Meaguna. - DOnekrpon. jgan. - CaparoB, [2022]. - Pexum jgocrymna:
http://www.iprbookshop.ru.
b. FOPAUT[DnexTpoHHbIl pecypc]: anekTpoHHO-OnOmmnoTeyHass cucrtema/ OO0 DnekTpoHHOE
mparensctBo FOPAUT. - Dnekrpon. gaH. — MockBa, [2022]. - Pexum npocryna:

https://www.biblio-online.ru.

KoHcyabTaHT cTyaeHTa [DIEKTPOHHBIM pecypc|: 3JeKTpoHHO-OmbOamoreunas cucrema/ OO0
[lonurexpecypc. - OnektpoH. paH. — MockBa, [2022]. - Pexum pgocrymna:
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e.  Znanium.com [DnieKTpoHHBI pecypc]: 3meKTpoHHO-OMOmmMorednas cucrema/ OOO 3HaHUyM. -
DrekTpoH. aaH. — MockBsa, [2022]. - Pexxum gocryma: http://znanium.com.

2. KoncyabrantIloc[OnekTponHslii  pecypc]: cmpaBouHass rmpaBoBasi cuctema/  Kommanus
«Koncynprant [lmrocy. - DnekTpoH. aaH. - Mocksa: Koncynerantllntoc, [2022].

3. ba3a naHHBIX mepuoaAMYECKHX M3AaHUI [DICKTPOHHBINA pecypc]: anmekTporHble )ypHaIBE)/ OO0

o

UBUC. -  DOnekrpon. maH. -  MockBa, [2022]. - Pexum  jgocryna:
https://dlib.eastview.com/browse/udb/12.
4, HannonanbHas 3JjieKTpoHHasi 6MGmoTeKka [DIEKTPOHHBIN pecypc]: 2JeKTpoHHas OUOIHoTeKa. -

OnekTpoH. naH. — Mockaa, [2022]. - Pexxum noctymna: https:/H36.pd.

5.  DuekrponHas oudauoreka qucceprauuii PI'b [Dnextponnsiii pecypc]: anexTponHas 6ubarnorexa/
®I'BY PI'B. - DiexrpoH. nan. — MockBsa, [2022]. - Pexxum noctyna: https://dvs.rsl.ru.

6. DenepasbHble HHPOPMATMOHHO-00pPa30BaTeIbHbIE MOPTAJbI:

HNudopmannonnas cucrema EnnHoe OKHO ocTyna K 00pa3oBaTelnbHBIM pecypcaM. Pexxum gocryna:

http://window.edu.ru.

denepanbublii nopran Poccuiickoe odpazoBanue. Pexxum pocryna: http://www.edu.ru.

Oo0pa3oBartenbHblie pecypenl Yal'y:

Dnekrponnas oudauoreka Yal'V. Pexxum noctyna: http:/lib.ulsu.ru/MegaPro/Web.

O6pazoBarenbHbiit moptan Yul'yY. Pexxum nocryna: http://edu.ulsu.ru.
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BEHUYPHOM KOMIIAaHUH
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WHUIMATHBE U TEXHOJOTHYECKOM Pa3BUTHU
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