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1. HEJU U 3AJAYHN OCBOEHUSA JTUCHUITJIMHBI

Ilesmn ocBoeHust AuCHMILIMHBI: JlUcuuIuinHa «XUMHS» UMEET LeNnblo (pOpMHUpPOBaHUE Y
CTYZCHTOB OCHOBHBIX TMOHSATHIA TEOPETUYECKOH XUMHH, HEOOXOIUMBIX U M3YYEHHUS OOIEeHAYYHBIX
U CIHEUUAIBHBIX JUCHMIUIMH, a TaKkXke pa3BUTHE IPO(ECCHOHAIbHBIX HABBIKOB  JJIf
npoeCCUOHATIBHON ~ JEATENBHOCTH, TpeOyeMbIX  KBAIM(UKAIUOHHOW  XapaKTEPUCTHKOH IO
HAIPABJICHUIO ITOATOTOBKHU «3alIUTa B YPE3BBIYANHBIX CUTYaLUSIX».

3aga4yu ocBOCHMS IMCHUILIMHBI:

e (opMupoBaHME CUCTEMHBIX 3HaHUI 0 METOJaX U METOAMKAX XMMHUYECKOI'0 aHaJIM3a,
IIPUMEHSAEMBIX B IPAKTUYECKON ACATEIbHOCTH 110 CIIEUAIbHOCTAM «3alluTa B
YpE3BBIYANHBIX CUTYALUAX).

e (QopmupoBaHUE YMEHUH BBIIOJIHATH B HEOOXOIMMBIX CIy4yasiX pacueThbl HapaMeTpOB
Pa3IMYHBIX IIPOLIECCOB.

e (QopmupoBaHue yMeHUs padOThl ¢ XUMUYECKUMH BELLIECTBAMU MPU PELIEHUH ITPOOIEMHBIX
3a1a4

e  (opMHpOBaAHKE MPAKTHYECKUX HABBIKOB MOCTAHOBKH U BBHIIOJHEHHUS SKCIIEPUMEHTATLHON
paboThI 10 HIEHTU(HUKALINY BEIIECTB.

2.MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

JucuunnuHa sSBisieTcs: 00A3aTeIbHOM U OTHOCUTCA K 6a3oBoi yactu biioka b1 «Jlucuumimmnst
(MomymH )» OCHOBHOM npodeccroHanbHOl 00pa3oBarenbHOU mporpammel (OITOIN),
yYCTaHABJIMBAaEMOM By30M. JlaHHAs MUCUUIUIMHA SBJISETCS OJIHOM U3 OCHOBOIOJIATAIOIINX UCHUIUINH
B cHCTeMe MOAroToBKM Oakanaspa rno HampasieHuto 20.03.01 «Texnocdepnas
0e30macHOCTbY. YueOHast AUCHMIINHA « XUMUs» 0a3upyercs Ha AUCHUIUIMHAX MaTeMaTUYeCKOro U
€CTeCTBEHHOHAYYHOI' 0 IIMKJIa — «BeIcias maremaTukay, «Pusuka», « xoiorusy». s nuzyueHus
JUCIUIUINHBI « XUMUS 00ydaroImuecs J0HKHBI 3HaTh OCHOBBI MaTEMAaTHKHU, T€OMETPHH, 00ILIEro
Kypca pusuku. s u3ydeHus AUCLUILTMHBI « XUMHsD 00ydarouecs 10JKHbI yMETh UCTIO0Ib30BaTh
¢u3nyecKkne OCHOBBI CTPOEHUS aTOMa, MEKaTOMHOI'O B3auMozAecTBYs, Tuddy3un, GU3ndecKux
OCHOB CTPOEHMSI KOJUIOMIHBIX YaCTHII.

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUS 11O
JAUCHUIVIMHE MOAYJI1O), COOTHECEHHbBIX C IINTAHUPYEMbIMH
PE3YJIIBTATAMU OCBOEHUA OIIOII

[Ipouecc u3yueHus: TMCUUIUIMHBI HaNlpaBjieH Ha (OPMUPOBAHUE CIAEAYIOIUX KOMIETEHIUH:

KOlI M HAMMCHOBAaHHUE
l'[epeqem, IJIAHUPYEMBIX pE3yJ1bTaTOB Oﬁy‘leHI/lﬂ o AMCIMIIJINHE

peatsyemMou (MOayJII0), COOTHECEHHBIX ¢ MHAMKATOPAMM JO0CTUKEHUS] KOMIIeTEeH N i
KOMIIETCHIIUH
OIIK-1 cocoOHOCTh | 3HaTh: COBpEMEHHbIE TEHACHIIUN Pa3BUTHUS TEXHUKU U TEXHOJIOTUH B
YUUTHIBATh obmact obecnieueHust TeXHOCpepHOr 6e30MacHOCTH.
COBpPEMEHHBIE
TeHJICHIUY Pa3BUTH | YMeTh: PUMEHATH 3HAHUA B 00JIACTH 00ECTEYEHHUs TEXHOCHEPHOM
TEXHUKH U 6€30MacHOCTH B IPOECCUOHATBHOMN e TETbHOCTH.

TEXHOJIOTUU B
0671acT obecreuennss | BIageTn: HaBbIKaMU HUCIIOJIb30BaHUA U3MEPUTEIIBHOU "

TexHOC(hEPHOI BBIUUCIIUTENILHOW TEXHUKHU, HH(POPMALIMOHHBIMHU TEXHOJIOTUSMH.
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0e30IacHOCTH,
HU3MEPUTEIILHOM 1
BBIYMCIIUTEILHOMN
TEXHHKH,
UH()OPMAIIMOHHBIX
TEXHOJIOTHH B CBOCH
npodeCCHOHATEHON
JIeITENbHOCTH

4.OBIIAA TPYJOEMKOCTD JUCHUITJINHbI

4.1. O0beM IMCIHHUILIHHBI B 3a4eTHBIX eqnHuIax (Bcero) — 6 3ET.

4.2. O0beM AUCHMILIMHBI IO BUAM Y4eOHOI padoThI (B Yacax):

KosnnuyectBo yacos (popma 00yyeHUs1 — OUHASA)
Buj yueOHoii padoTnl Bcero o B T.4. I10 CeMecTpaM
TUIaHY 1 2 3 4

1 2 3 4 5 6
AyIUTOpPHBIE 3aHATHS:
JIEKLIAU 52 36 16
® CEMHHApPHI U MPAKTHUECKHUE 18 18 -

3aHATHS
e jabopaTopHbIe pabOTHI, 32 32
MIPAaKTUKYMBI
e (CamocrosTenbHas paboTa 78 18 60
dopma TeKyero KOHTPOJIs 36 36
3HAaHUI U KOHTPOJISA
CaMOCTOSITENIbHOM paboThI:
TECTHpPOBaHUE, KOHTP.paboTa,
KOJUIOKBUYM, pedepat u ap. (He
MEHee 2 BHJIOB)
Buas! mpoMexyTouHON + + +
aTTecTaluu (9K3aMeH, 3a4eT)
Bcero yacoB no qucuun/jiuHe 36 36 36
(9K3aMeH, (3auet) | (9K3ameH)
3a4er)
216 72 144

*B ciydae He0OXOMMOCTH UCIIOIB30BAPHS B yU€OHOM MPOLIECCE YACTUUHO/UCKIIIOUUTEIBHO
JTUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B TaOIMIIE Yepes3 ClIelll YKa3bIBaeTCs KOJIMYECTBO
yacoB paboTs! [ITIC ¢ oOyyaromuMucs Uit IpOBEACHUS 3aHATHI B IUCTAaHIIMOHHOM (popmaTte ¢
IIPUMEHEHHUEM AJIEKTPOHHOTO 00y4EeHHS.

4.3. Copep:xkanue TMCHUILIHHBI (MoayJis1). PacnipeiesieHue 4acoB o TeMaM U BUIaM

yueOHOM padoThI:

®dopma 00ydeHus — ounas

Ha3Banue pa3jaesioB u tem | Beero

Bujabl yueOHbIX 3aHATHI ®opma
AyIMTOpPHBIE 3aHATUSA 3anaTus B | CaMoCTO-| TEKyLIero
fe— NpPaKTu- | Jadopa- HHTEepaK- |ATeJILHAdA| KOHTPOIIsl
YyecKHe | TOpHble | THBHOH paGora 3HAHM I
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3aHATHS, | padoThL, | ¢opme
CeMHHA- | PAKTH-
poI KYMBI
1 2 3 4 5 6 8
1. OcHoBHBIC TOHATHS U 1,5 1 1 TeCTUPOBa-
3aKOHBI XUMHUH HHE
2. CtpoeHme atoma 3 2 2 TECTHPOBA-
HHE
3. Xumu4ueckas CBsI3b U 20 2 2 - TECTUPOBA-
CTPOCHHE BEIIECTBA HUe,
YCTHBIN
orpoc
4, Xumus BEIECTBA B 9 1 2 - TECTUPOBA-
KOHJICHCUPOBaHHOM HUE,
COCTOSIHUH YCTHBIN
orpoc
5. DHepreruka 6 1 1 - TECTHPOBa-
XUMHUYECKUX HHEC,
IPOLIECCOB YCTHBIH
orpoc
6. Xumuueckas 14 2 2 - TECTHPOBa-
KHUHETHKA. HHEC,
Xumudeckoe YCTHBIH
paBHOBECHE. orpoc
7. PacTtBOpBI 22 2 2 - TECTUPOBA-
HHE,
YCTHBIN
ompoc
8. PactBOpHI 1,5 2 2 TECTUPOBA-
AJIEKTPOJIUTOB. HHE
9. JlucriepcHBIC CUCTEMBI. 3 2 1 TECTHPOBA-
Crpoenue u HHE
YCTOMYMBOCTH
JUCIIEPCHBIX CUCTEM.
Konnounueie
pacTBOPHI.
10.IToBepxHOCTHO- 22 2 1 - TEeCTHpOBa-
AKTHUBHBIC BEIIECTBA. HHEC,
DMyJIbCHH. YCTHBIH
OIpoc
11. DnekTpoxuMuyeckue 6 2 1 - TECTHPOBa-
MIPOIIECCHI HHE
12. MeTtanmsl. 1 1 - - TECTUPOBA-
Koppo3znonnsie mporeccol HHE,
YCTHBIN
O1poc
13. Xumus 271eMEeHTOB 1 - - - TECTUPOBA-
VII A rpynnsl HHE,
[Ieproanueckoit CUCTEMBI YCTHBII
U MX COCJIMHECHHUS. onpoc.
14. Xumus 3JIeMECHTOB 1 - - - TECTHPOBa-
VIA rpynmnsl HHC,

YCTHBIN
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[lepuonnueckoii cUCTEMbI orpoc.
U X COSMHCHUSI.
15. Xumus 351eMEHTOB 1 - TECTHPOBa-
VIA rpynibl HHE,
[TeproaMYECKO CUCTEMBI YCTHBIH
U UX COCOUHCHMUS. omnpoc.
16. XuMus 371eMEHTOB 1 - TECTUPOBA-
IVA rpynmsl HUE,
[Tepuoauueckoit CUCTEMBI YCTHBII
Y UX COEIUHEHHII. ompoc.
17. Xumus 2J1eMEeHTOB 1 - TECTUPOBA-
[IIA rpymrbl HUE,
[TeproaMUECcKOil CUCTEMBI YCTHBIH
U UX COCIUHEHUMN. onpoc.
18. Xumus snemeHnToB | u 1 - TECTUPOBA-
ITA rpynn HHC,
[TepuoauYEeCcKON CHCTEMBI YCTHBII
U UX COCIUHEHUN o1mpoc.
19. O6mas 1 - TECTHPOBa-
XapaKTePUCTHKA U HUE,
TOKCHKOJIOTHS d- YCTHBIN
DJIEMEHTOB U UX OIpoc.
COEIMHEHU.
20. XuMHUYeCKUi aHaTIH3. 2 - TECTUPOBA-
HUE,
YCTHBII
orIpocC.
21. TeopeTuueckue 2 - TECTUPOBA-
MIPE/ICTABJICHUS B HUE,
OPraHUYEeCKON XUMUHU. YCTHBI
MexaHu3MbI ompoc.
OpPraHUYECKHUX PEAKIHI.
22.AnkaHsl. 1 - TECTUPOBA-
HUE,
YCTHBIH
ompoc.
23. AJIKEHBI. 1 - TECTUPOBA-
HUE,
YCTHBII
ompoc.
24. AnNKuHBI. 1 - TECTHPOBA-
HUE,
YCTHBIH
ompoc.
25. AnKaIueHBbI. 2 - TECTHPOBA-
Opranuyeckue HHE,

YCTHBIN
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TaJIOTCHOIIPON3BOAHBIC.

orpoc.

26. ApomaTtrueckue 2
YTJIEBOJIOPO/IBI.

TECTHPOBA-
HHUE,
YCTHBII
orpoc.

27. CriapThl. 2

TECTUPOBa-
HUE,
YCTHBIN
orpoc.

28. ®deHolbl. 1

TECTHPOBA-
HHE,
YCTHBII
orpoc.

29. Aspnerunbsl U KETOHBI. 2

TECTHPOBa-
HHE,
YCTHBII
orpoc.

30. Opranuyeckue 2
KHCIIOTBI.

TECTUPOBA-
HHE,
YCTHBII
orpoc.

31. AMUHBEIL 1

TECTUPOBA-
HHE,
YCTHBIN
orpoc.

32. HutpoankaHsl. 1

TECTUPOBA-
HHE,
YCTHBIN
orpoc.

33. IloBepXHOCTHO- 2
AKTHUBHBIC BCUIICCTBA.

TECTHPOBa-
HHE,
YCTHBII
orpoc.

34.dochopooprannyueckue 1
COEIMHEHMUS.
CHHTETHYECKHUE SIbL.

TECTUPOBa-
HHE,
YCTHBIH
orIpoc.

Oxzamen no oucyuniune| 36

HUTOI'O: 216 52

18

32

78

5. COJIEP)KAHUE TACHUTILINHBI (MOJTYJIST)

Tema 1. OcHOBHBIE CTEXHOMETPHYECKHE 3aKOHBI.

3akoH COXpPaHCHUA MACChI, 3aKOH IIOCTOSAHCTBA COCTAaBad, 3dKOH KPATHBIX OTHOIHeHI/IfI, 3aKOH
OKBUBAJICHTOB, 3aKOH ABoraz[po " €ro CJI€acCTBus.
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Tema 2. CTpoeHue aToma.

Cocrostnue »51eKTpoHOB B aToMme. [loHATHE 00 SHEPreTHYECKUX YPOBHAX M JIEKTPOHHBIX
op6uTtansax. [IpuHuune! v npaBuia 3anoJHeHus] aToMHbIXxopOuTanei. [lepuoanueckas cucrema Jl. U.
Menneneesa.s-,p-,d-, u f-anemenTsl. M3MeHeHHEe aTOMHBIX W MOHHBIX paauycoB B [lepuoauueckoit
cucreme. Ilepuoguueckoe U3MEHEHHE CBOMCTB 3JEMEHTOB. OJEKTPOHHAs KiaccUpUKalus
XUMHUYECKHX 3JIEMEHTOB.

Tema 3. Xumuueckas CBfI3b U CTPOEHHeE BelleCTBA.

OcHOBHbBIE BMJIbI U XapaKTEPUCTUKU XUMHUYECKOM cBsA3M. KoBaneHTHas CBS3b: MEXaHU3M
o0pa3oBaHMsl KOBQJICHTHOM  CBSI3W, PAa3HOBUJIHOCTH  KOBaJEHTHOW cBs3u. [‘uOpumausanus
atomHbIxopOuTaneii. Ilonatue o Meroge MoJeKyJspHbIXOpOHUTaneid. VoHHas CBs3b: MEXaHU3M
o0pa3oBaHMs, XapaKTepUCTHKAa HWOHHOW CBs3U. Meramindyeckass CBsi3b. MeXMOJEKYJISIpHOE
B3aMMOJECICTBHE.

Tema 4. Xumus BemecTBa B KOH/ICHCHPOBAHHOM COCTOSIHMM.

ArperaTHoe COCTOSIHME BEIIECTBA. XHMMHUYECKOE CTPOECHHE TBEpAOro Ttena. AmopdHoe
coctosgHue BenlecTBa. Kpucramibl. Kpucramimueckue peleTku, TUIMbl KPUCTAUIMYECKUX PEUIETOK,
cTpoeHue. XMMHUYECKasl CBSI3b B MOIYIIPOBOAHMKAX U TUAIEKTPUKAxX. PeabHble KpUCTalIbl, 1€QEKThI
KPUCTAJUIMYECKON PELIETKH.

Tema 5. DHepreTuKa XUMHUYECKUX MPOIECCOB.

DHepreTuyeckre XuMU4Yeckux peakuuii. OcHoBHbIe MOHATHS. Temnora u pabota. BuyTpenuss
SHEprus U 3HTaIbNMs. TepMoxuMuueckue 3aKOHbl U ypaBHeHUs. 3akoH ['ecca. PacueTsl cran1apTHBIX
SHTAJIBIUNA XUMHUYECKUX peakuui U (PU3MKO-XMMUYECKUX IMpeBpallleHHuil Ha OCHOBe 3akoHa ['ecca.
[TonsiTHe 00 HPHTPONMHU KaK Mepe HEYHOpPsSI0YEeHHOCTH cHCTeMbl. JHeprus ['mb0Oca kak Kputepuit
CaMOIIPOM3BOJIBHOTO IPOTEKaHUsl MpoLecca U TEPMOAUHAMUYECKOM YCTOMYMBOCTH XHMHYECKHX
peaKiui.

Tema 6. Xumuueckasi KHHeTHKA. XMMHYeCKOEe PaBHOBECHE.

Knaccudpukanus xumuyeckux peakiuil. MojekyaspHOCTh M HOpAAOK peakiuu. OCHOBHbIE
NOHATHS KUHETHKU. CKOPOCTh FOMOTEHHBIX U I'€TEPOTrE€HHBIX XMMHMUYECKHUX DPEAKIMH. 3aBUCUMOCTH
CKOPOCTH peaklM{ OT KOHLUEHTPAllUU U TeMmrepaTypbl. DHEprus akTUBALMU. 3aKOH AEHCTBYIOLINX
macc. OOpaTuMble U HeoOpaTHUMble peaklnu. XUMHUYeckoe paBHOBecue. KOHCTaHTa XMMHMUYECKOTO
PaBHOBECHS U €€ CBSI3b C TEPMOJUHAMUYECKUMU (QyHKUIUAMU. DaKkTOpbI, BIUAIONINE HA XUMHUUECKOE
paBHOBecue. CMenienne xumudeckoro pasHosecus. [Ipunnun JlelllaTense.

Tema 7. PacTBopbl.

PactBopbl. Knaccudukanus pactBopoB. CriocoObl BeIpaKEHHsI COCTaBa pacTBOpOB. Teopus
pactBopoB. TepMoanHaMmuka mpouecca pactBopeHus. PacrBopumocts. 3akons! 'enpu, lanpToHa 1
CeuenoBa. KonnuraruHble cBOWCTBa pacTBOPOB.

Tema 8. PacTBOpBI 31€KTPOJIMTOB.

OnexTpoauTsl. BogHbIe pacTBOPHI CUIIBHBIX M CIA0bIX AJIEKTPOJIIUTOB. AKTUBHOCTb.
Koaddumument aktuBHOCTH. Teopun kucnoT u ocHoBaHuit Appenunyca, bpencena-Jloypa u JIstonca.
KoHCTaHTBI KHCIIOTHOCTH U OCHOBHOCTH. OCOOEHHOCTH BOJIBI KaK pacTBopHTeNs. BogopoaHbii
nokazarenb — PH. OGMeHHbIe peakiiiy B pacTBOpax: HEUTpalln3aluu, THIPOIN3a, OCAKIACHUS —
pactBoputens. [IponsBenenue pacTBOPUMOCTH.

Tema 9. /IucnepcHbie cucrembl. CTpoeHHEe MW YCTOHYHMBOCTH JAMCHEPCHBIX CHCTEM.
Koanonanbie pacTBopbl.

OO011ue MOHATHUS O IUCTIEPCHBIX cUcTeMax. J{McrnepcHOCTh U JUCTIEPCHBIE CHCTEMBI.
Knaccugukarus qucnepcHbix cucteM. CriocoObl 00pa30BaHUs U yCTOWYMBOCTH JUCIIEPCHBIX CUCTEM.
3omu, renu, ctyaHu. [lonydyeHne KommonaHbIX pacTBOpoB CTPYKTypa KOJIJIOUTHOW YaCTUILIBI.
MurnensgpHoe cTpoeHue 30ieil. icxoiable MoHATHSA 00 YCTOHYUBOCTH AUCHEPCHBIX CUCTEM. DHEPTHUs
Ban-gep-BaanbCcoBbIX B3aUMOJCUCTBUNA. DNEKTpouTHAsA Koaryssiuus. [lentuzanus. Kunetuka
nporecca KoaryJisuu.

Tema 10. [IoBepXHOCTHO-aKTHUBHbIE BellleCTBA. IMYJIbLCHH.

A»3po305I1, MOPOIIKH, CyCHEH3UH, NIEeHbl. |[0BEpXHOCTHO-aKTUBHBIE BEIIECTBA U UX BIMSHHE
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Ha nucnepcHble cucteMbl. [Ipumenenne [TAB. Omynbcnn: npoGieMsl yeToiunBocTd. THI SMYyITBCHH.
OMyJnbpraropsl: ux aeicrsue u Tinbl. ComoOunu3anus (KoauIOUIHOE PAaCTBOPEHHUE).

Tema 11. DnekTpoxumMuvecKue Mpoueccol.

OKHCIUTENEHO-BOCCTAHOBHUTEIBHAS CIIOCOOHOCTh Pa3InYHbIX coenuHeHui. [Tonstue 00
JNEKTPOAHBIX NoTeHIHanax. CTaHAapTHEIM BOAOPOJHBIN MIEKTPO U BOJOPOAHAS LIKala
noreHuanoB. OnpeneneHne u KiaccuGuKanus MEKTPOXUMHUUECKUX MTPOIECCOB. Y paBHEHHE
HepHcra u HanpaBileHHUE OKUCIUTENBHO-BOCCTAHOBUTEIBLHOTO ITpoLecca. ['albBaHNYECKUI 2IIEMEHT.
O/1C npouecca U ee u3MepeHne. AKKYMYJISITOPbl: CBUHLIOBBIA U HUKENIb-KaJAMUEBbI. [IpuHimn
paboThl aKKyMYJIATOPOB. DieKTpoin3. 3akoHbl Papajes.

Tema 12. Metauibl. Koppo3uoHnHbie nmpouecchl.

Merasmibl. 3aBUCUMOCTh CBOMCTB METAUIOB OT MX MoJjioxkeHHUs: B lleproaunueckoit cucreme
JA.M.Menneneea. OCHOBHBIE METOJbI MOITYYEHHsS] METAUIOB. MHTEpMETaNINYECKUE COCOUHEHUS U
TBEpAble pacTBOPbl MeTasuioB. CIuiaBbl, [UarpaMMbl COCTOSIHUS CIUIaBOB. [IpuMeHeHHe MeTauioB U
CIUIaBOB B TexHHMKE. (DHU3MKO-XMMUYECKHE INPOLIECCH NPU CBapKe M maiike mertamwioB. Kopposus
METAJIJIOB M CIUIaBOB. Buabl KOppo3uu: XUMHUYECKas M AJIEKTpOXUMHUYecKass. MeToapl 3aliuThl OT
KOPpPO3UU: JIETUPOBAHME, IIEKTPOXMMHUYECKAs 3allUTa, 3alUTHBIC IOKPBITUS, U3MEHEHUE CBOMCTB
KOPPO3UIHON CpeJibl, HHTHOUTOPBI KOPPO3HUH.

Tema 13. Xumus s1ementoB VIIA rpynnsi [lepuoauyeckoii cucTeMbl M MX COeIUHEHMIA.

DnekTpoHHOE cTpoeHHe aToMoB P-3emeHToB VI rpynmst [Tepuoauyeckoii cucteMsr.
PacrnipoctpanennocTs B ipupojae. OcHOBHbIE MUHepaibl. [ToyueHne u npuMeHeHHe TajJoreHoB.
DU3NKO-XUMHUYECKUE CBOUCTBA rajioreHoB. COeIMHEHNS TaJOr€HOB € BOJIOPOAOM.
Kucnopoaconepxkamue coeruHeHus raoreHoB. OKHUCIUTETFHO-BOCCTAHOBUTENIbHAS CIIOCOOHOCTD
KHCJIOPO/HBIX KUCIIOT TajoreHoB u ux coneil. [Ipumenenue. Tokcukonorus snemeHToB VIIA rpymnisl
Y UX COCIMHEHUN.

Tema 14. Xumus 31emenToB VIA rpynnsl [lepnoguueckoii cucteMbl M MX COeMHEHHIA.

Oo6rmas xapakTtepuctika p-anementoB VI rpynmer [Teproandeckoii cuctembl. Kuciaopon B
npupone. Boznyx. Xumnueckue cBoiictsa kucinopoaa. O3on. Cepa B npupoze. Jnokcus cepsl,
CEpHHUCTas KUCIIOTa, TPMOKCH]I CEPBI, CEpHask KUCI0Ta, THOCEPHAsk KUCII0Ta, CEPOBOJOPO, CYIbPUIBI.
CeneH, Teyp — XMUMUYECKHE CBOMCTBA DJIEMEHTOB U UX COENMHEHUN. TOKCUKOIIOTUS P-2JIEMEHTOB
VI rpynnst [leproanueckoi CUCTEMBI U UX COSAMHEHUH.

Tema 15. Xumus 3s1ementoB VA rpynnsl [lepnoanyeckoii cucteMbl M MX COeIUHEHHU .

OO0mas xapakTepucTuka p-3neMeHToB V rpynnsl llepuonnyeckoit cuctemsl. A30T, aMMHUAK,
a30THas KUCJIOTa U ee COJu - Xumuueckue cpoiictBa. dochop. Coennnenus pocpopa ¢ BOAOPOJIOM U
rasjoreHaMu. Okcuzbl U Kucaotel ochopa. Cypbma, BUCMYT — XUMHUYECKHE CBOWMCTBA AJIEMEHTOB U
UX COCMHEHUN. TOKCUKOIOTUs P-3JIEMEHTOB V IpymIbl [lepnoanyeckoi CUCTEMBI U KX COCTUHEHU I

Tema 16. Xumus s1ementoB IVA rpynnsi Ilepuonndeckoii cucreMbl U UX COeAMHEHUI.

OO0mas xapakTepucTika pP-anemeHToB |V rpynmel. PacnipoctpaneHHOCT B IpUpO/IE.
OcHoBHble coeMHEHN. PU3NKO-XUMUYECKUE CBOMCTBA YIJIEPOJa, KPEMHUS U UX COEIUHEHU.
['epmaHmii, 0JIOBO, CBUHEIl — XMMUUYECKHE CBOMCTBA. TOKCHKOIOTHS P-35ieMeHTOB |V rpymisl U ux
COCIUHEHUN.

Tema 17. Xumusi 3;iemenTtoB |l A rpynnei Ilepuoanyeckoii cucreMbl 1 MX COeIMHEHMIA.

O6mas xapakrepuctuka p-anemeHToB lll rpynmnel. PacnpoctpanenHocTs B mpupoe.
OcHoBHBIE coeinHeHHs. DU3NKO-XUMUYECKHUE CBOMCTBA O0Pa, ATFOMUHMS U UX COSITMHEHHH.

[Mannumii, uaAMNA, TAIHE — XUMHYecKue cBoiicTBa. Tokcukonorus p-3aemeHToB 1l rpynms
Ilepronnueckor CUCTEMBI U UX COCIUHEHUN.

Tema 18. Xumust 3;1iemenToB | u |l A rpynnsi [lepuoauyeckoii cucTeMbl U UX cOeTUHEHUT

DnekTpoHHOE cTpoeHre aToMoB demMeHToB | u 1l rpynm [lepuoanueckoii cuctemsl. Bogopo.
PacnipoctpanenHocts B npupose. OcHOBHbIE MUHEpaibl. DU3NKO-XUMUUECKUE CBOMCTBA IIEIOYHBIX
U IIEJ0YHO-3EMEIbHBIX METAJIJIOB, BOAOPOJA, JIUTHUS, MarHus U Oepuiuins. OKCUAbL, TUAPOKCUIBI U
COJIX S-DJIEMEHTOB. TOKCUKOJIOTUS COJIM S-3JIEMEHTOB U UX COCIUHECHUN.

Tema 19. O6uas XapaKkTePUCTHKA H TOKCHKOJIOTHS 0-3J1EeMEHTOB U UX COeTUHEHUH.

d-anementsl. O0mas xapakTeprcTika. PacnpocTpaneHHOCTh B pupoie. OU3HKO-XMMUYECKHE
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cBorcTBa 0-aemenToB. Tokcukonorus d-3JIEMEHTOB M UX COCJIMHEHUI.

Tema 20. XuMnueckunii aHaIm3.

3aaui XUMHUYECKOT0 aHAIN3a. AHAIUTUYECKUI CUTHAN U CIIOCOOBI €r0 PerucTpaluu.
[TonsiTe 06 aHATMTHYECKOW peakluu U pearenTax. TpeboBanus k HUM. UyBCTBUTEIBHOCTb,
n3buparenbHOCTh. Heopranudeckuit u opraHuveckuii anann3. KauecTBeHHbBIN aHAIH3.
Cucremarnueckuil u qpoOHbIN ananmu3. Crenuduueckuii pearent. Kimaccudukayst KaTHOHOB U
aHnoHOB. Cxema KauecTBEHHOro aHanu3a. ['pymnmnoBoii pearent. Cnenuduueckas peakuus u
cnenuduyecknii pearenT. CriocoObl NOBBIIEHHS U30MPATENILHOCTH peakiuii: n3mMenenue pH
pacTBopa, MAaCKUPOBKA MEIIAIOIIUX HOHOB. MeTobl 0OHapykeHHsI HOHOB (00pa30BaHKE OCAIKOB,
OKpAILIEHHBIX MOHOB, MUKPOKPHUCTAJUIOCKOIIMYECKHE KaleJbHble peakiuu). MeToapl pa3aeneHus
MOHOB, PEAKIIMH OCAKEHUS, 00pa30BaHNE KOMIUIEKCOB, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. KonnuectBenHblil ananus. OO011ast XapakTepUCTHKa METO/I0B KOJIMYECTBEHHOI'O aHAJIN3a.
Tema 21. IlpeamMeT opraHu4ecKoi XUMHUH.
BO3HUKHOBEHHE TEOPETUUECKUX BO33PEHUI B Oprannueckoil XxuMuu. CTpoeHHe OpraHuyeCcKuX
BemiecTB 1 yaenne A.M.Bytiepoa. Kitaccuukanusi opraHu4ecKux BEIIeCTB.
DJIEKTpOHHAasA KOHLEILN XUMUYECKON CBA3U. OCHOBBI KBAHTOBO-XUMHUUECKUXIIPEICTABICHUH.
KoBasneHTHas cBsA3b B OpraHMUECKUX COSAMHEHMSIX, €€ BUbI U CBOMCTBA. [ MOpuansanus
aToMHbIXOpOuTanei. HomeHnkiatypa opraHmuecKux cOeAMHEHUH.

Tema 22. AnkaHbl.
Hzomepust, HomeHkiatypa. Gusndeckue u xumudeckue cBoiictBa. CriocoObl nomydyenus. Peakuuu
3aMeIICHUSs, IETUPUPOBAHIS, N30MEPHU3aAINH. XJIOPUPOBAHHE, HUTPOBAHHUE, CYIb(HPOBAHUE U
okucneHue. KpekuHr ankaHoB.

Tema 23. AnkeHbI.

DJeKTpOHHBIE NPEACTABICHUS O ABOMHOM cBs3u. HoMeHknaTypa, nzomepusi crnocoobl
MOJTy4eHUs alKeHOB. PeakiinoHHas cnocoOHOCTh ankeHoB. [lonumepusanus ankeHoB.

Tema 24. ATKUHBL.
OcoOenHoctu TpoitHOM cBsizu. CrocoOBI MOMyYeHUsl. XUMUYECKHUE CBOMCTBA. ALIETHUIICH.
[Tonumepu3zanus aneTuiieHa.
Tema 25.AnkaaneHsbl.
Opranudeckue raloreHnpous3Boanble. M3omupoBaHHble, KyMYyJIUPOBaHHBIE U CONPSIKEHHBIE CBSI3U B
MOJIEKYJIaX aJIKaJIueHOB. XMMUYECKUE CBOMCTBA AJIKAJUEHOB C CONPSDKEHHBIMU cBA3sMU. [lonydenue,
CBOICTBa CHHTETHYECKHUX KayuyKoB. ['anorennpoun3Boanble yrieroaopoos. Kiaccupukanms.
N3omepust, HoMeHK1aTypa. CriocoObl oTyueHHsl rajJoreHaIKaHOB U3 CIIUPTOB, AJIKAHOB, AJIKEHOB,;
3aMeIlEeHUEM aToMa OJHOTO raJIor€Ha aTOMOM JIpYroro, XJIOpMETUIMpOBaHuEeapeHoB. Peakiun
HYKJICO(DUIIBHOTO 3aMEIEHNs y HACBIILIEHHOT0 aToMa yIiepo/ia B alKuiraiorenuaax Peakunu
sanumunupoBanust [Ipasuna 3aiiuesa u ['odpmana.
Tema 26. ApeHbl.

ApomatunarocTtb. Ctpoenue 6enzomna. ®opmyna Kekyne. MonexkynsapHbieopouTanmu 6eH301a.
KonzaencupoBaHHble apoMaTHYECKUE YTIIEBOAOPOIbl: HadTaINH, (EHAHTPEH, aHTPAIICH.

[losnydyeHne apoMaTUYECKUX YIIIEBOAOPOOB B IPOMBIIIIIEHHOCTH
KaTaJUTHYEeCKUHPUPOPMUHT HEDTH, TepepadoTKa KOKCOBOTO ra3a i KAMEHHOYTOJIbHOM CMOJTBL.
JlaGopaTopHble METOBI CUHTE3a: peakius Biopua - @urtura, ankuinupoBanueapeHos no Opuaento -
Kpadrcy, nekapbokcunrpoBanue coyieid apoMaTHIECKUX KUCTOT (peakius Jroma), monumepu3anus
ankuHoB. CBolicTBa apeHoB. KaTanutnueckoe ruipupoBaHre apeHOB, BOCCTAHOBIIEHUE apEHOB 110
bépuy, hoToxmmuaeckoe xaopupoBanue OeH301a. Peakiuy 3ameniennst Bo1opo/ia B OOKOBOM e
IKUIOEH3010B Ha ranoreH. OKHUcIeHne roMoJIOroB OeH30Ma. Peakiiun 31eKTpohuiIbHOT0 3aMeleHus
B apOMaTHYECKOM psiy. BiusiHue mpupoibl 3aMecTUTENs Ha OPUEHTAIUIO U CKOPOCTh PeaKlun
ANIEKTPOPUIBHOTO 3aMeIIeHUs. DIEKTPOHOJOHOPHBIE U AJIEKTPOHOAKIIETITOPHBIE 3aMECTHTEIH.
CormnacoBaHHasi M1 HECOTJIaCOBaHHAs! OPUEHTALIMS IBYX WJIM HECKOJIBKUX 3aMECTUTENEHN B
apomatudeckoM koiblie. HurpoBanue. Hurpyromue arentsl.. HutpoBanue 6eH3osna u ero
3amerieHHbIX. [anoreaupoBanue. ["anoreaunpytomue arentol. CynbdupoBanne. Cyabhupyromnme
areHTbl. Mexanusm peakuuy. KnHeTnueckuii 1 TepMOAMHAMUYECKUN KOHTPOJIb B PEAKLIUU
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cyabpupoBaHus Ha mpuMepe Genosa u HapTanuHa. OOpaTUMOCTh peakuy CyIb(PUPOBAHHUSL.
[IpeBpamenus cyiabhorpynmsl. AnkuarpoBanueaperon o @punenmoKpadrey. Ankunupyromnme
areHThl. AunnupoBanueapeHoB no OpunemoKpadrey. HykneoduibHoe 3amenieHue B apeHax.

Tema 27. CniupThbl.

OpHoaToMHbIe cIUPTHL. ['oMoorudeckuii psj, kiaccudukamms, M130Mepust U HOMEHKIJIATYypa.
MeToap! noyTydeH s : U3 aIKeHOB, KapOOHUIIBHBIX COSAMHEHUH, TaJOr€HAIKAaHOB, CJIOXKHBIX A3(PUPOB U
KapOOHOBBIX KUCIOT. CBoiicTBa criupToB. CriupThl, Kak ciadbie OH-kucinoTel. CIUpTHI, Kak
ocHoBaHus JIptonca. 3aMeleHue r’UAPOKCUIIBHOM IPYIIIBI B COUPTax Ha rajorex (1oj AeiicTBUeM
raJIoreHOBOJIOPOOB, TaoreHuA0B (hocdopa, XJI0pucToro ThoHua). Jleruaparanusi COUpTOB:
00pa3oBaHUE MPOCTHIX U CIOXKHBIX 3(UpoB. Peakuuu >numMuHrpoBaHus criupToB. OKUCICHNE
MEPBUYHBIX COIUPTOB JI0 aJIbJECTUIOB U KApOOHOBBIX KUCJIOT, BTOPUYHBIX CIIUPTOB JO KETOHOB.
JIByXaTOMHBIE U TPEXaTOMHBIE CIIUPTHL. MeTO bl CHHTE3a. XMMUYECKHE CBOMCTBA: OKUCIICHHUE,
alMIMPOBaHKeE, ACTUApPATAIINS, B3aUMOJICHCTBUE C AKTUBHBIMU METallaMU, IIe109aMH, KapOOHOBBIMU
KucioTamu. BzanmoneiictBue riunepuHa ¢ a30THoi u hocdoproit kuciaoramu. ObpasoBanue
XEJIaTHBIX KOMILIEKCOB. [IpuMeHeHne STUIeHIIUKOMS U rnuepuna. [poctsie adupsl.
Knaccugmukarus, HomeHknarypa. Buasr u3omepun. MeTopl momydeHus: peakuus BunbsiMcona,
MEXMOJIEKYJIIpHasl IeruapaTalys CIIUPTOB, IPUCOSAMHEHUE CIUPTOB U (PEHOJIOB K allKeHaM U
AJIIKMHAaM.

Tema 28. ®eHoJIbI.

Knaccudukanusa. Metoap! moxydeHus: MEI0YHOE IIaBJICHUE apeHCYyIb()OHATOB, 3aMEelICHIE
rajoreHa Ha ruipokcui. KyMosibHbIH crtocod moiydeHus (peHoIa B IPOMBIIIICHHOCTH (CHHTE3
[L.T".Cepreea).CpoiictBa denonoB. denoinbl kak OH-kucnotel. CpaBHEHUE KUCIOTHOTO XapakTepa
(EHOIIOB M CITUPTOB, BIMSIHUE 3aMECTUTEINICH HAa KUCIOTHOCTH (peHosoB. OOpa3oBaHue MPOCTHIX U
CJIOKHBIX 3(prpoB (heHos0B. Peakunu 351ekTpoduiIbHOro 3aMeIIeHUs] B apOMaTHUECKOM SApe
(GeHOJI0B: raloreHupoBaHue, Cyab(GupoBaHue, HITPOBaHHE, HUTPO3UPOBAHNE, COYETAHUE C COJIIMU
JIMA30HMS, aJIKUIMPOBAHUE U AllUIIMPOBAHUE.

Tema 29. Aubaeruabl 1 KETOHBI.

N3oMepust 1 HOMeHKIIaTypa. MeToibl MOTy4eHMsl albAETUA0B U KETOHOB U3 CIIUPTOB,
MPOM3BOIHBIX KAPOOHOBBIX KUCIIOT, AJIKEHOB (030HOJIM3), ATIKUHOB (THAPOOOPUPOBAHUE, THAPATALIUSL
no KyuepoBy), Ha OCHOBE METaJUIOPraHUYECKUX COETMHEHUI. ALIMINPOBaHUE U (POPMIITUPOBAHKE
apoMaTu4eckux coenuHeHu. [IpomplinenHoe nonyyenue popmalbIeriuia, aleTalbIeruaa u
BBICIINX aJbAETUA0B (TuapodopMunupoBanue). CTpoeHrne KapOOHMIBHOM rPyIIbL, €€ MOJISIPHOCTh U
NOJIIPU3YyEMOCTh. BiMsiHMe IpUpOAbI M CTPOEHUS paJuKajia Ha KapOOHUIIbHYIO aKTUBHOCTD.
Xumnueckue cBoiicta. OO0IIMe NpeCcTaBIeHUs 0 MEXaHU3ME HYKJIEO(UIBHOTO MPUCOETMHEHUS IO
KapOOHWJIBHOU TPYIITNE albJACTUIOB U KeTOHOB. KHCIOTHBIN M OCHOBHOM KaTayn3. KucioTHOCTh 1
OCHOBHOCTb KapOOHMJIBHBIX COETMHEHUH.

Kero-eHonbHas Tayromepus. EHonM3anus anpaeruoB 1 KETOHOB B peaklMAX rajJoreHupoBaHus,
U30TOIHOr0 OOMEHa BOJIOPO/ia U palleMHU3alMK ONITHYECKH aKTUBHBIX KETOHOB. KHCIOTHBIN U
OCHOBHOM KaTaJu3 3TUX peakiui. BoccTraHoBIeHUE anbIeru0B U KETOHOB /10 CHUPTOB. OKUCIEHNE
aJbJIETU/I0B, PEAareHThl OKUCIEHUS.

&~ B-HenpenenbHbIe aNbAeruIbl ¥ KeTOHBI. MeTOIbI MOTyYeH s : KOHISHCAIIMH, OKHCICHHE
AITMIIOBBIX cUpTOB. ComnpsikeHre KapOOHUIIBHOM IPYIIIbI ¢ IBOMHOM yIriiepoA-yIriaepoaHON CBSA3bIO.
Peakmmnu 1,2- u 1,4-niprcoe TMHEHUS. BOCCTaHOBJIeHI/Iem-,ﬁ-HereneHLme KapOOHUIIHHBIX
COETMHEHUM.

Tema 30. KapOoHoBbIe KHCJIOTHI M MX IPOU3BO/IHbIE.

KapOoHOBBIE KUCIIOTHI. DJIEKTPOHHOE CTPOCHUE KapOOKCUIIbHOM rpymiibl. M3omepus,
CIOCOOBI MOTYYeHHsI OJTHOOCHOBHBIX U IByXOCHOBHBIX KapOOHOBBIX KUCIOT. HoMeHknatypa.
Kucnornsie cBolictBa. Ux n3MeHeHUs O 1eUCTBUEM 3aMECTUTENs. XUMHYECKUE cBoMcTBa. Peakuus
srepuduxanyu. CrnoxxkHble 3QUPbl BBICIINX KUPHBIX KUCIIOT.

@OyHKIMOHATbHbIE TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT: aMH/Ibl, aHTHIPUIbI, TAIIOTEHT UAPUIBI.
CriocoObI ToTy4YeHus1, peakinoOHHas CTOCOOHOCTh, 001acTh MpuMeHeHus. HenpenenbHbie
OJIHOOCHOBHBIE KMCJIOTBI: aKPUJIOBasi 1 METAKpUIIOBasl KUCIIOTA.
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JIByXOCHOBHbIE KapOOHOBBIE KUCIOTHL. VX IoslydeHne OKucaeHueM rnkosieil. OcCHOBHbIE
XUMHUYECKHE CBONCTBA.
Tema 31. AMHHBL.
DJEKTPOHHOE CTPOeHHE aMUHOTpyIIbl. HoMeHnkiaTypa, n3oMepusi, CocoObl MOTyYeHHUS,
buznyecKkue U XMMHUYECKHe CBOMCTBa aMUHOB. KHCIIOTHOCTD, OCHOBHOCTb, HYKJIEO(UIBHOCTh U
KOMIUIEKCOOOpa3oBaHNEe aMHHOB. J[HaMUHEI.
Tema32. JeKTPOHHOE CTPOCHNE HUTPOTPYIIIbI.
CniocoOblI MoJTy4eHHs HUTPOAIKAaHOB. XMMHUECKHE CBOICTBA HUTPOAIKaHOB. OTHOIIIEHUE TEPBUYHBIX
Y BTOPUYHBIX HUTPOAIKaHOB. HUTpoankaHbl U B3phIBYATHIC BEILIECTBA.

Tema 33. [IoBepXHOCTHO-AaKTHBHBIE CBOHCTBA MOHOMEPHBIX U MOJTUMEPHBIX MOJIEKY T
OPraHuYecKUX COeJUHEHU.
OcHOBHBIE CBOMCTBA CUCTEM, COCTOSALINX U3 TU(PUIBHBIX MOJIEKYJ OPIraHUYECKUX COEIUHEHUH.
[ToBepxHOCTHOE HATSKEHHE KHUAKOCTEH, COCTOSAIINX U3 aCUMMETPHYHBIX MoJeKysl1. MoHocion
MOBEPXHOCTHO-aKTUBHBIX BEILIECTB U BIUSIHUE CTPOEHUS UX MOJIEKYJI Ha CBOIICTBA MOHOCIIOSL.
AncopO1ust HU3KOMOJIEKYJISIPHBIX U BBICOKOMOJIEKYJIIPHBIX ITOBEPXHOCTHO-AKTUBHBIX BEIIECTB, HX
neHoo0pasyrouiast U CTa0MIN3UPYIONIasi CIIOCOOHOCTh. BRICOKOMOIEKYIISIpHBIE TTIOBEPXHOCTHO-
AKTHBHBIE BEIIECTBA B KAYECTBE 3AIIUTHBIX 000JI0UEK TUCTIEPCHBIX CUCTEM. MUKPOKATICYJIBI.
[ToHsiTHE O TEXHOIOIMUYECKUX CBOWCTBAaX MOBEPXHOCTHO-aKTUBHOI'O BEILECTBA: IEHOOOpa3ytoIasi,
AMYJIBIUPYIOLIasl, cMadrBaromias cnocooHocTs. Conobunuzanus u aucrepranus. Moroias
CIOCOOHOCTH MMOBEPXHOCTHO-AaKTUBHBIX BEMIECTB. MIX TOKCHYHOCTH M OMOpa3/IaraeMocCTb.

Tema 14. OcnoBbl Onoxumun. ®ocopoprannyeckue coennHenns. CHHTETHYECKHUE S/IbI.

VYrneBoabl. CTpoeHHe MOJIEKYJI, XUMHUYECKHE CBOICTBA U MUIIIEBAst IEGHHOCTh MOHO-, JTU- U
MO Caxapua0B. AMUHOKHCIOTEL. CTpOeHHE MOJIEKYJ, H30MepHsi, HOMEHKIaTypa. AMpoTepHbIe
CBOICTBAa aMHUHOKHCIIOT, MOJTMKOHIEHCAIINS aMUHOKUCIIOT. benku Kak ClIoXKHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS alb(a-aMUHOKUCIOT. OCOOEHHOCTH NENTHIHOM CBSI3U.
Bakueiime aMIHOKHUCIIOTHI, BXOASIIUE B cOCcTaB OenkoB. [lepBuuHas, BTopudHas U TpeTUYHAS
CTpyKTypbl Oenka. @yHkunu 6enkoB B opranusme. JInnuapl 1 HyKJIeMHOBbIe KUCIOThL. CocTaB
HYKJIEMHOBBIX KHCJIOT. CTpO€HHE HYKJICOTHAOB U NnonuHykineotn0oB. 3Hauenue JIHK u PHK B
YKU3ZHEJEATEIIbHOCTH JKUBBIX OpraHn3MoB. O01as XxapakTepuCcTUKa, CTPOEHUE MOJIEKYIL,
KIIacCU(pUKaIUs, peaKlIMOHHAs CIOCOOHOCTh, 00JIACTh MPUMEHEHUSI.
OTtpagstoliye BenecTBa U NECTUIIUbI. BUOXUMUYECKU MEXaHU3M UX BO3/IEHCTBUSI HA KUBbBIC
opranu3Mmsl. [IpobieMa yHHuTOXEHUS (YTUIM3AIMH ) CHHTETHUECKUX SII0B U MYTH €€ PEIICHUS.
MeTo/1bl yHUUTOKEHUS XUMUYECKOTO OPYXKHS U PELICHHE BOZHUKAIOIINX KOJIOTUYECKUX MTPOOIIEM.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATUI

Tema 1. OcHOBHbIE NOHATHS U 3aKOHBbI XMMMH (IIPaKTHYeCKOe 3aHATHE).

Bomnpocs! k Teme.

1.3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX OTHOLIEHHUS.

2. 3ak0H ABOrajipo " CIEACTBUU U3 HETO.

3. 3aKOH COXpaHEHHUs MacCBhl.

4. 3aKOH YKBHBAJICHTOB.

5. PacueTsl o XuMuueckuM popMysiaMm U ypaBHEHUSIM peakluii. Pemenne THIIOBBIX 3a1a4.

Tema 2. Ctpoenue atoma. [lepuoaunyeckas cucrema /[.U. MenneseeBa B cBeTe TeOpum
CTPOeHMS aTOMa (IPAKTHYECKOe 3aHATHE).

Bomnpocs! k Teme.

1. Teopun ctpoenus aroma Pesepdopaa, bopa.

2. OcHOBBI KBaHTOBOI MexaHUKU. KBaHTOBbIE uMCIAa M CTPOEHHE DJIEKTPOHHBIX 000J0YEK
atoMoB. [IpaBuna I'ynna u Kneukosckoro, npunuuin Ilaynu u HanMeHbIl1el SHEPTUY.

3. [lepnoamnueckas cucrema J[.11. Menneneena.

4. PenieHuie TUMOBBIX 3ajau.
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Tema 3. Xumudeckasi ¢Bsi3b H CTPOEHHE BelllecTBA (IPaAKTHYECKOE 3aHATHE).

Bomnpocsl k Teme.

1. KoBaneHTtHas cBs3b, €€ pa3HOBUIHOCTh, MEXaHU3M 00pa30BaHMUsL.

2. Meron BaJleHTHBIX cBsizel. [ mOpuan3anusi.

3. MeTtoa MOJEKYJISIPHBIX OpOHTATICH.

4. VlonHas CBs3b.

5. MexxmonekymnsipHoe B3auMoiericTere. Bomopoanas cBsi3b.

6. Perenrie THTIOBBIX 3a/1a4.

Tema 4. JHepreTuka XUMHYECKHX MPOLECCOB (MPAKTHYECKOE 3aHsATHE).

Bomnpocsl k Teme.

1. [TepBbIii 3aKOH TEPMOIUHAMHUKN. DHTAJIBITHS.

2. Ilonsitre 00 3HTpOnMH. BTOPO# 3aKOH TEPMOANHAMHUKH.

3. TepMoxuMuyeckue 3aKOHbI (3aKOH ['ecca U ero criefcTBus) U pacyer.

4. N300apHO-U30TEPMHUUECKUI MOTEHIIUAT KaK KPUTEPUM CaMOIPOU3BOJIBHOTO MPOTEKAHHS
MIPOIIECCOB.

5. Pemienue TUIoBbIX 3a/1a4.

.Tema 5. Xumuyeckasi KHHeTHKA U XMMHYecKOe paBHOBecHe (IPaKTHYecKoe 3aHsATHE).

Bompocs! k Teme.

1. 3aBUCUMOCTH CKOPOCTU XUMUYECKOM PEaKIIUU OT KOHIICHTPAIIUH.

2. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIMU OT TEMIIEPATYPHI.

3. Xumuueckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHSI.

4. CmellleHue XMMUYECKOTO PaBHOBECHSI.

5. Pemienrie THNOBBIX 3a/1a4.

Tema 6. Teopuu pacTtBopoB. Cnoco0bl BbIpaKeHHsSI KOHIEHTPAIIMH PACTBOPOB
(mpakTHYecKoe 3aHsATHE).

Bormpocs! k Teme.

1. CnocoOsl BeIpaskeHHsI KOHIIEHTpAllUK pacTBOPOB. PellieHne TUIIOBBIX 3a1ad.

2. TepmonmHamuKa rniporiecca pactBopenus. Teopus Kabmykosa - Menzeneesa. [Ipasuio das
®dasiHca.

3. 3axonsl ['enpu, JlansToHa, CedeHona.

Tema 7. DiiekTpoIMTHYECKAS JUCCOLUALUS U THAPOJIH3 coJleil (MIpaKTHYecKoe 3aHsATHe).

Bomnpocs! k Teme.

1. KoHcTaHTa U cTeneHb auccoruanuu. 3aKoH pazdasinenust OcTBajbaa.

2. Bonoponuslit mokazatens. Onpenenenue pH CHIBHBIX U cl1aObIX 3J€KTPOIUTOB.

3. 'maponus couneil.

4. ITpon3sBeneHNnEe pacCTBOPUMOCTH.

5. Pemrenne TUIIOBBIX 3a1a4.

Tema 8. DilekTpoXuUMHYeCKHE MPOLeCChl.(CeMHUHAPCKOe 3aHsSITHE).

Bomnpocs! k Teme.

1. Onpenenenue u K1accUPUKAUS SIEKTPOXUMHUUECKUX MTPOIIECCOB.

2. MexaHn3M BO3HUKHOBEHUS 3JIEKTPOTHOTO TIOTSHITHATIA.

3. CtannapTHBIA BOJOPOJHBIHN JIEKTPOJI U BOJIOPOIHAS LIIKAJIA TIOTEHIIAJIOB.

4. YpaHenue HepHcra 1 HanipaBiieHUE OKUCIUTENbHO-BOCCTAHOBUTEIBLHOTO IIpOIiecca.

5. Perienue TUMOBBIX 3a/1a4.

Tema 9.Merasiibl. Koppo3noHHbIe Iponecchl (CEMHHAPCKOE 3aHATHE).

Bomnpocs! k Teme:

1. Xumnueckasi KOppo3us METaLIOB.

2. DNEeKTPOXUMHYECKasi KOPPO3Hs METAILIIOB.

3. Atmocdepnas kopposus. Kopposusi B rpyHTe.

4. Koppo3us npu HEpaBHOMEPHOH a3palyy.

5. KoHTakTHas Koppo3usi.

6. MeTobI 32Tl OT KOPPO3HH.
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7.JJABOPATOPHBIE PABOTbDI, IPAKTUKYMBbI

Ne Yacel | Tema, conep:xkaHue JeATeIbHOCTD CTYAeHTA
ILIL JIaDOPATOPHBIX 3aAHATHI
1 3 MeToAbI OUUCTKHU U BBIACIICHUS BrinosiHeHUE 3KCIIEpUMEHTATBHON
OPraHUYECKUX COCTUHECHUH. YacTH, aHAJIU3 PE3YJIbTATOB,
odopMIIEHHE U 3alllMTa IPOTOKOJIA
2 3 AJIKaHBI. BerlnonHeHue sKcrepuMeHTaIbHON

YacTH, aHAJIU3 PE3yJIbTaTOB,
odopMIIEHHE U 3allMTa IPOTOKOJIA
3 3 AJKeHBL. BrimonHeHue sSkcnepuMeHTaIbHON
YacTH, aHAJIU3 PE3yJIbTAaTOB,
o opMIICHHE U 3aIHUTa TPOTOKOJIA
4 3 AJKHHBI. BrimoaHeHue sSkcnepuMeHTaIbHON
YacTH, aHAJIU3 PE3yJIbTaTOB,
odopMIICHHE U 3aIHUTa TPOTOKOJIA
5 3 ["anorenyrieBogOpOAbL. BrimonHeHue sSkcnepuMeHTaIbHON
YacTH, aHAJIU3 Pe3yJIbTaTOB,
o opMIICHHE U 3aIHUTa TPOTOKOJIA
6 3 ApeHbL. BrimonHeHue skcnepuMeHTaIbHON
YacTH, aHAJIU3 PE3yJIbTaTOB,
odopMIICHHE U 3aIHUTa TIPOTOKOJIA
7 3 CrupThl U HEHOIBL. Brinonnenue skcriepuMeHTaIbHON
4acTH, aHAJIU3 PE3yJIbTaTOB,
oQopMIIeHHE U 3aIUTa IPOTOKOIIA
8 4 Anbneruapl ¥ KETOHEL. BrinosniHeHuE 3KCIIepUMEHTATBHON
YacTH, aHAJIU3 Pe3yJIbTaTOB,
odopMIIEHHE U 3aIllMTa IPOTOKOJIA

9 4 KapOoHOBBIE KHCTOTBI M UX BrinonHenue skcepuMeHTalIbHON
MPOU3BO/IHBIE. YJaCTH, aHAJIN3 PE3yJIbTATOB,

o(hopMIICHHE U 3aIINTa TPOTOKOJIA

10 3 AMUHBL Brinonnenue sxcriepuMeHTaIbHON

YaCTH, aHaJIn3 PE3yJIbTATOB,
O(I)OpMJ'IeHI/Ie U 3a11Ta NpOTOKOJIa

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®EPATOB

Jannslit Bua paboTsl He peaycmotpeH YII

9. IEPEYEHD BOITPOCOB K OK3AMEHY (BAUYETY)

Ilpumepnuwie eonpocel K 3auemy no ooueii xumuu

1. OcHoBHbBlE Kiacchl HEOpPraHWYeckux coeAuHeHud. Okcuapl W OCHOBaHUA. [IpuHIIMITBI
KJaccu(UKaluy, XUMHYECKHE CBOICTBa M CIOCOOBI MOJy4YeHHs. B3auMoCBSA3b CTPYKTYpHI
OKCHJIOB OT BaJIECHTHOCTH JIEMEHTOB U UX PACIOJI0KEHUE B IEPUOINIECKON CUCTEME.

2. OcHOBHbIE 3aKOHBl W TIOHSATHA XHMHHU (3aKOH COXpPAHEHUS MacChl W DSHEPruM, 3aKOH
IIOCTOSIHCTBA COCTaBa W KPATHBIX OTHOLIEHMH, 3aKOH SKBUBAJIEHTOB). Moib - KonudecTBa
BelIeCTBa. 3aKOH ABaragpo U €ro CieICTBUS.
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o
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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.

Kucnotst u conu. [Ipuauumns! knaccuukanui. XMMHUECKUE CBOMCTBA U CIIOCOOBI MOTy4YEeHUS
coJeil.

ATOMHO-MONIeKyIsipHOe  yueHue. Teopusi Pesepdopna, €€ HOCTOMHCTBA M HEIOCTATKH.
KBanToBas Teopust aroma H. bopa, 0CHOBHBIE MIOJI0KEHUS], JOCTOMHCTBA U HEJOCTATKHU.
[TpuHIUTIBI 3aTOTHEHUS AaTOMHBIXOPOUTATICH.

[Tepuonuueckuii 3aKkoH U nepuoauueckas cucrema snemeHToB .M. Menaeneesa. Mcropus u
JTaIbl CO3/1aHMUS.

[TapameTpsl aTOMa ¥ IEPUOANYHOCTD UX U3MEHEHUS B IIPEAEIIaX CUCTEMBI 3JIEMEHTOB.

3aKOH COXpaHEHMs MacChl M DSHEPIUM, €ro 3HAaYCHHE B XHUMUYECKUX pacueTax. 3aKoH
ITOCTOSIHCTBA COCTABA M KPaTHBIX OTHOLIEHUH.

3akoH ABOTaJIpo U €ro CIeACTBUA. 3aKOH YKBUBAJICHTOB.

XuUMHUYECKasi CBSI3b M CTPOCHUE MOJIEKYJ. MeTOJ BaJCeHTHBIX CBA3€H, €ro JIOCTOMHCTBA U
HEJOCTaTKU.

MeTtoa MoeKyIsspHBIX opOuTaneil. Ero 1ocToMHCTBA U HEOCTATKU.

KoBanentnas cBs3b. Mexanu3mbl 00pa3oBaHUs XUMHUYECKOH CBSI3U.

I'uGpuam3anms aroMHbIxopOuTaneil. Tumbl rudbpunuzanuu. [IpocTpaHcTBEHHOE PACIIONOKEHHE
THOPUIHBIX aTOMHBIX OpOUTasIeH.

HNonnas ces3e.

Meraunueckas CBsI3b.

MexmonekynsapHoe B3aumogeicteue. [pupona Ban-aep-BaanbcoBbix cui.

ArperaTHoe COCTOSTHUE BELIECTBA.

XHUMHUYECKOE CTPOCHHE TBEPJOTrO TeNa.

AMop(dHOoe cocTosiHKE BEIIECTBA.

Kpucramnsl. Kpucramiueckue pemeTky, TUIbl KpUCTATUIMUECKUX PEIIETOK, CTPOEHUE.
PeanbHble KpHrcTauIbl, J€PEKTHl KPUCTAITNYECKON PEIIETKH.

IlepBbiit  3akoH  TepMonuHamuku llonstue oSHranbmusa. IlpuHoMnel  pacuera  3TOro
TEPMOAVMHAMHUYECKOTO NTapaMeTpa MPUMEHUTEIBHO K XUMUYECKUM CHCTEMAaM.

Bropoit 3akoH TepMomuHamuku. Ilomartme oSHTponms. IIpuHuMnel  pacdera  3TOro
TEPMOAVMHAMHUYECKOTO NTapaMeTpa MPUMEHUTEIBHO K XUMUYECKUM CHCTEMAaM.

CBoGonnas sHeprust I'm60ca, kak KpUTEpUH OILIEHKH BO3MOXHOCTH CAaMOIPOM3BOJIBHOIO
MIPOTEKAHUs XUMHUYECKHUX IIPOLIECCOB.

3aKoH JENCTBYIOIKX Macc. 3aBUCUMOCTh CKOPOCTH XMMHUECKON peakIIMU OT KOHLEHTPALUU U
IIPUPOJIbI PEAruPYIOIIHUX BELIECTB.

Oueprus aktuBanuu. [loHsTHe akTUBUpOBaHHBINA KoMIuIekc. 3akoH Bant-I'odpda. Karanus.
Xumnueckoe paBHoBecue. [lpunuun Jle-Illatenbe. KoHcTaHTa paBHOBecHs Kak KpUTEpUid
OLICHKH OJTHOCTOPOHHETO MPOTEKAHNS XUMHUYECKOTO MPOoILEcca.

OOmiast Teopust pacTBOpoB U pacTBopuTeneil. CriocoObl BhIpaKEHUsT KOHIIEHTPAIIMH PacTBOPOB.
[Tonsitue pacTBOPpUMOCTHh. PacTBOpUMOCTH Ta30B B KUAKOCTIX, 3akoH ['eHpu. B3anmuas
PacTBOPUMOCTD JKHUJIKOCTEH, IOHATUE KOHCTAHThI PaCIIPEACIICHHUS.

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

Temrieparypb! KMIIEHVS U 3aMEP3aHus PaCTBOPOB U pacTBOpUTEIeil. 1 1epBblii 1 BTopoii 3akoH Payiis.
OcHOBHbIE TPUHLMIBI KJIaccU(UKAMK  pacTBOpUTENe (MOJIAPHOCTh, HOHU3UPYIOLIAst
CIOCOOHOCTH, KUCIOTHOCTbD U T.JI.).

Teopus ANEKTPOTUTUYECKON TUCCOUALINH.

KucnoTsl 1 OCHOBaHMSI ¢ TOUKH 3pEHUS TEOPUH JIEKTPOIIMTUYECKON Jucconnanuu AppeHuyca,
teopuu bpencrena u Jloypu, anektpoHHoM Teopun JIsronca.

CunbHble U c1a0ble 3JeKTPOIUTHl. [[uHaMu4Yeckoe paBHOBECHE B pacTBOpax.

Kaxymasics u s dextrBHas koHueHTpauus. [loHsTHE aKTUBHOCTH.

HoHHBIE peakiuu B pacTBOPAX.

[Ipou3sBeneHne pacTBOPUMOCTH.

HonHoe npousBeeHne BOIbI, BOOOPOIHBIN MTOKA3aTENb.

I'maponus comneit.
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
S7.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

Bydepnoe neiictBue. bygepHasie pacTBOpHI.

Kommnekcusie coequnenust. O61mas xapakrepuctuka. [lonstue koopaAMHALMOHHAS CBA3b.
Teopus KOMIUIEKCHBIX coeuHeHnit A. Bepuepa.

[IpocTpaHCcTBEHHOE CTPOECHHE U U30MEPUST KOMILJIEKCHBIX COEIMHEHUN.

Meton BaneHTHBIX CBsI3ed B OIIMCAHUN KOMILIEKCHBIX COSIMHEHUN.

OO011re MoHATHUS O JUCTIEPCHBIX CUCTEMaX.

Knaccugukanus TucriepcHbIX CUCTEM.

CrniocoOb1 00pa30oBaHus U yCTOMYUBOCTHU AUCIIEPCHBIX CUCTEM.

3o, TeNu, CTYAHH.

[ onyyenme koronTHbIX pacTBOpoB CTPYKTYypa KOJTIOMTHOM YacTHITbL. MULISTIIIPHOE CTPOSHHE 30TICH.
Hcxonnble oHATHA 00 YCTOMYMBOCTH TUCHEPCHBIX CUCTEM. DHeprus BaH-aep-BaaibcoBBIX
B3aMO/IECHICTBHUH.

OnexTponutHasa koaryssiuus. [lentuzanus. Kunetuka npouecca Koaryssiiuy.
[ToBEepXHOCTHO-AKTUBHBIE BEILIECTBA U UX BIMSIHUE HA JUCIIEPCHBIE CUCTEMBI.

A»3po30i11, TOPOUIKH, CyClIeH3uH, neHsbl. [Ipumenenue 11AB.

OMyJbcuu: IpodsieMbl yCTORYUBOCTU. THIT 3Mynbcuu.

OMyJIbraTophbl: UX ACHCTBUE U THIIBI.

ComoOunu3anus (KOJUIOUTHOE PACTBOPCHHE).

OKuCMTEIHO-BOCCTAaHOBUTENBHBIE IpoLiecchl. CTeNeHb OKUCIECHHS U CTPOSHHE aToMa JIEMEHTA.
Knaccudukanus okHCIUTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

CriocoObl paccTaHOBKH KOI(DPHUIIMEHTOB B OKUCIUTEIHLHO—BOCCTAHOBHUTEIBHBIX PEAKITUIX.
MeTo/1b1 371eKTPOHHOTO OalaHCca M HOHHO-3JIEKTPOHHBIMH.

DNeKTPOAHBIN NOTEHIMAI U PSAJ] HAMIPSKEHUSI METaJLIOB.

CranapTHBIN U peasibHbIN 3JIEKTPOAHBIN oTeHuuan. Y paBaenue HepHera.

@DaxTOpHI BAUSIONINE HA TPOTEKaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINH.
XUMUYECKUE HCTOUHUKH TOKA. ['aIlbBaHNYECKUE DIIEMEHTBI.

[Ipoueccel, mpoucxoAsiine Npyu 3apsiiKe U pa3psiiIke CBUHIIOBOTO aKKyMYJIITOpa.
OnexTponan3. 3aKoHbI DIEKTPOIN3a.

OO61ue cBoiicTBa METAJUIOB. MeTayuinyeckas CBs3b.

Koppo3zus. Bunsr koppo3uu. Kopposust MeTanioB u criocoObl 60psObI ¢ HEH.

Bonopon. Mecro B IEproiMueckoii CHCTeME XMMAYECKUX AIEMEHTOB. XUMUUECKHE CBOVCTBA. [ lomyyenue.
CoennHeHus BOAOpOa: BOJa U MEPOKCH]T BOJIOPOIA.

I"anorensl. OO11as xapakTepucTuka. XuMuueckue cBorctna. [lomyuenue.

CoenmHeHNs TaJIOreHOB: TaJIONeHOBOIOPO/Ib; KUCIOPOI0COAEP KAIIE COSAMHEHNS TATIOTEHOB.
Ioarpynma kucnopoza. Obiuas xapakrepuctuka. disndeckre u xumudeckre cBorcTsa. [omydenve.
O30H. ®u3nyeckue U XuMu4yeckue cporictsa. [lonyuenue.

Cepa. ®usnueckue coiictBa. Aymuorponus. [lonydenue.

Cepa. Haxoxnenue B npupojie. Xumuieckue cBoictra. [Ilpumenenue.

CepoBogopo. [Tonydyenne. usndeckue u xumudeckue cBoUcTBa. CyabQuabL.

Oxkcunsl cepbl. Pru3nueckre 1 XUMHIeCcKue cBoicTBa. [lonydyenue.

Cepnas kucnota. [lonydyeHnne u cBoiicTBa.

[Toarpynna azora. OOuias xapaktepuctuka. A3ot. Dusnueckre U XUMUYECKHE CBOMCTBA.
Ammuak. Conm aMMOHHUS.

HeconeoOpa3yromniue okcuabl a3ora.

A30THCTBIN U a30THBIN aHTUAPUABL. A30THCTast KUCIIOTA.

A3sotHas kucnora. [Tonmydyenne. CBoiicTBa. PaznokeHre HUTPaToB.

®dochop. Amnorponus. [Tonyuenne. XuMudeckue cBOMCTBA.

Coemunenus pochopa: pochun, okcua dpochopa (1), okcua hochopa (V).

dochopHbIE KHCTOTHI.

[Toarpynma yriepona. O61miast xapakTepucTHKA. AJUTOTPOTIHS.

XHUMHYECKUE CBOMCTBA YIVIEpOAa. YTOJIbHASL KUCIOTA U €€ CONH.

Okcuppl yriepoaa.
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90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

112.
113.

Kpemuuii. Pactipoctpanenue B npupone. Amnorponus. [lonyuenue. CoiicTsa.
CoenuHeHnss KpeMHHUS: CHJIaH, OKCHUJl KPEMHUS, KDEMHUEBBIE KUCIIOTHI.

I'epmanmii, 010BO, CBUHELL.

Amomunuil. [Tonyyenue. CoiicTBa.

Coenunenus antOMUHUS: OKCHUJI, THIPOKCU, TUIPU/L.

[lemounpie MeTasel. O0mmas xapakrepuctuka. [lomydyenne. CBoiicTBA.

CoennHeHns MIeTOYHbIX METAJIOB.

[lemouno - 3emenbHBIC MeTauTbl. O0mas xapakrepuctuka. [Tonyuenue. CBoiicTBa.
CoennHeHNns MIE0YHO - 3¢MEJIbHBIX METALIOB.

[Toarpynma menu. O6mias xapakrepuctuka. [lomyuenue. CBoiicTBa.

CoenuHeHus OHO- U IByXBaJICHTHON MeJIH.

Cepebpo u ero coeuHeHHsl. 30J0TO U €0 COSIUHEHUSI.

[onrpymma muxka. O6rmas xapakteprctuka. Lpmk. [omy4enrie, cBo¥cTBa, coeueHys IMHKA. Kaamuii.
PryTh. CoenuHeHns 01HO- U IBYXBaJICHTHOM PTYTH.

[Toarpynna xpoma. OOGmiast xapakrepuctuka. [lonydeHue u cBoiicTBa XpoMma.
Coenunenus ABYX- M TPEXBAJICHTHOTO XpOMa.

CoenuHeHus YeThlpex- U NIECTUBAJIEHTHOIO XpOMa.

[onrpymma maprasxia. O011me cBocTBa 21eMeHTOB. [ losyueHre MeTaioB. XUMHYeCKre CBOKCTBA.
Coenunenus IByX- U TPEXBaJECHTHOTO MapraHiia.

CoenuHeHus Maprasiia, TEXHEUUs U peHUsl ¢ BaJIeHTHOCTHIO V.

CoenuHeHus ceMuBaIeHTHOTO Mapranua. Coyiv Maprasua.

Bocemast rpynma moGounas monrpymma. OOmas  xapaktepuctuka. [loarpymma skenesa.
[losnydyeHne u XuMHU4YecKue CBOWCTBA, AJIJIOTPOIIUS Kelle3a.

CoenuHeHus ABYXBAJIEHTHOIO XKeJe3a.

CoenMHEeHNs TPEXBAJIEHTHOTO JKeJle3a.

Hpumepnble 60NPOCHL K IK3AMEHY RO opzanuueawﬁ xumuu.

114. CrtpoeHue oprannyeckux BeecTB. Teopus xumuueckoro crpoerust A.M. bytieposa.

115. KBaHTOBO-MeXaHMYECKHE NTPEACTABICHUS U 2JIEKTPOHHOE CTPOCHUE aTOMA YTJIEPOa.
BasienTHOCTS.

116. B3aumHOe BIMsSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN. IHyKTUBHBIN 1
Me30MEPHBIN 3PPEKTHI.

117. Knaccugukanus oprannueckux coequHeHuid. OCHOBHBIE KITacCU(PUKAIIIOHHBIE
MPU3HAKU: CKEJIET MOJIEKYJIbl, HAIMYNE KPATHBIX CBSI3eH U (DYHKIIMOHAIBHBIX FPYIII.
I'oMo10TH ¥ TOMOJIOTUYECKUN PSLL.

118. Buns! nzomepun. CTpyKkTypHas ¥ IpOCTpaHCTBEHHAs nuzoMepus. [lonsaTue o
XUPAIBHOCTH.

119. OO611re NPUHIUIIBI COBPEMEHHON MEXKTyHAPOIHON HOMEHKIIATYPbl OpPraHU4YEeCKHX
coenunenuit (MIOITAK).

120. Knaccudukanus oprannueckux peakuuid. Cxembl opranndeckux peaxuuii. ['omo- u
reTepoIMTUYECKUN TUIT pa3pbiBa cBA3H. Pajukansl, anekrpoduisl u Hykieoduiasl. OKuciIeHne
Y BOCCTAHOBJICHHE B OPTraHUYECKON XHMUHU.

121. Ankansl (TIpeJiebHbIE YTIIEBOA0POIbI). DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE.
Howmenknarypa u nzomepus. ®usnueckue ceorictBa. CrocoObl MOgyyeHUs.

122. AnkaHbl (TIpeJeNIbHbIE YTIEBOA0POAbI). XUMUYECKUE CBOMCTBA. OTAEIbHbIE
MIPEJCTaBUTEIH.

123. AJnKeHbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHNUE, HOMEHKJIATypa, U30MEPHUSL.
®dusnyeckue cBoicTra. [lonydeHue aikeHoB.

124. AnkeHnbl. Xummuueckue cBoiictBa. Peakunu npucoenunenus. [Ipasuino MapkoBHUKOBa.
KauectBennsle peakuyu. OTAEIbHBIE TPEACTABUTENH.
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125. AJKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AJIKMHOB. M30Mepus.
[Tonyuenue.

126. AnkuHbl. XMMHUYECKHE CBOMCTBA aJIKUHOB. AlleTUIeHU bl OTAeIbHBIEC TPEICTABUTEIH.
127. Anxanuensl. Homenknatypa u usomepus. Kinaccupukanus. ConpsikeHHbIE TUCHBI.

[Tonyyenue u xumudeckue cBoicTa. Peakuu 1,2- u 1,4-npucoeaunenue. pupoansiii u
CHUHTETUYECKUHN Kay4yK.

128. ["asiorennpoun3BoAHbBIE IPEEIBHBIX YIIIEBOI0PO10B. CTpOeHHE, HOMEHKIIATYpa,
uzomepus. [lomyuenune n xummnueckue cBoiicrsa. OTaesbHbIE IPEACTaBUTEIN.

129. ApeHbI. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE OeH3051a. APOMAaTHYHOCTb.
[TpousBonHble 6eH30ma. [lonydyenue u npuMeHeHue.

130. Apensl. Xumuueckue cBoiicta. OTenbHble IpeAcTaBuTeN. BiinsHue 3amectureneil Ha
HalpaBJIeHUE JIEKTPOPUIBLHOIO 3aMeIeHHsI B OEH30IbHOM KOJIbIIE.

131. Crupter. Kimaccugukanms. [Ipenensupie omHoaToMubie ciupThl. HoMeHkaTypa.
N3omepus. Pusnueckue cBocTra. llomyuyenue.

132. [TpenenbHble OHOATOMHBIE CIIMPTHI. XUMHUYECKHE CBOMCTBA. [IpocThie 3¢pupsi.
OTnenbHbIEe PEICTABUTEIH.

133. Tuomnsl (Tuoctiuptel). Homenknatypa. [lonydenue. dusnueckue cBoiicTBa. XUMHUECKHE
CBOIICTBA.

134. ®enounbl. Kmaccudukanus. Ctpoenue. @usznueckue cBorictpa. [lomydenue.

135. ®deHouibl. B3anMHoe BiiMsiHUE aTOMOB B MOJIeKyJe (heHoa. XMMHUYECKHE CBOMCTRA.
OtnenbHble peactaButenn. OenonodopmanbIeruHbIe CMOJIBL.

136. KapOoHuibHbIE COEMHEHNS — alIbJETU/IbI U KETOHBI. VI30Mepusi, HOMEHKIaTypa.
®usnueckue cBoricTna. [lonyuenue.

137. Anbaeruzpl 1 keToHbl. KapOoHMIIbHAS TPy, €€ 0COOEHHOCTH. XMMHUYECKUE CBOMCTBA
QIBJIETUIOB M KeTOHOB. KauecTBeHHbIE peakiiny Ha KapOOHWIBbHYIO rpyminy. OTaensHbIe
HpeCTaBUTEIH.

138. Kap6onossie kucnotsl. Knaccuduxanus. [IpenenbHbie 0fTHOOCHOBHBIE KApOOHOBBIE
kucinoTsl. Homenknatypa. M3omepus. usnueckue cBoiictBa. CriocoObl MOTyUYEeHHUS.

139. [TpenenbHBIE OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. DJIEKTPOHHOE CTPOEHUE.
XuUMHYECKue CBOMCTBA (KUCIOTHBIE CBOMCTBA, PEAKIINK HYKJICO(DUITHLHOTO 3aMEIICHUS ).

140. @OyHKUIMOHATbHbIE TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ["aioreHaHr uIpuIbl.
AHTUIIPUTIBL.

141. @yHKLIMOHATbHbIE TPOU3BOIHbIE KAPOOHOBBIX KUCIOT. Cl0XKHbBIE 3PUPLL. AMUIBL.

142. Awmunbl. Knaccudukanus. Homenknarypa. CriocoObl nosryueHus..

143. AMUHBI. XUMUYECKHE CBOICTBA (OCHOBHBIE CBOICTBA, KUCIIOTHBIE CBOICTBA).

144. AmMuHbI. Peakiiuu ¢ a30THCTON KUCIOTOM (EpBUYHBIE alu(paTHUECKUE aMUHBL,

NEepBUYHbIE APOMATUYECKHE aMHHbI, BTOPHUHBIC ar(aTHIecKue 1 apoMaTUYeCKie aMHUHBI,
TPETUYHBIE apOMATHYECKHE TPETUUHbIE aTu(paTHUECKUe aMUHBI).

145. Amunbl. Peakiinu okucieHus. DIeKTpoQpuiIbHOE 3aMEIeHHEe B apOMaTHYECKUX aMHHAX.
OTnenbHbIE TPEICTABUTEINH.

146. Bricokomornekysipubie coennHenus. Kiaccudukanus 1 HoMeHKIaTypa.
Otnnuutenbabie ocobeHHOCTH BMC. du3ndeckne cOCTOSHUS TTOTUMEPOB.

147. MeToab!l cuHTE3a BEICOKOMOJIEKYIISIPHBIX coequHeHuid. [lomumepusarust.

148. MeTtonbl CMHTE3a BEICOKOMOJIEKYJISIPHBIX coeMHeHnH. [lonnkonneHcanus.

149. XVMHYECKHE MPEBPAILEHUS TIOJTMMEPOB.

150. Otnenbubie npeacraButenn BMC u ux npumeHeHue.

151. [Tpupoanbie uCTOYHUKHU yraeBoaopooB. Hedts. [IpombinienHas nepepaboTka.
Pexktuduxanus HeQTH.

152. [TpupoaHbIe HCTOYHUKHU YTIIEBOI0pO10B. KpekuHr u pudopMuHT HeTEnpoyKTOB.

153. [TpupoaHbIe HCTOYHUKHU YTIAEBOAOPOIOB. [IpupoAHbIif 1 MOy THBINA HE(TSHBIE Ta3kI.

154. ITpuponaHble nCTOUHUKH YIiieBoAopo10oB. Kamennslii yronas. KokcoBanue.
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10. CAMOCTOSATEJIBHASA PABOTA CTYJAEHTOB

Conepxanue, TpeOOBaHUS, YCIOBHS W TOPSAIOK OPraHU3AMHM CaMOCTOSTEILHOH paboTHI
oOyyaromuxcst ¢ y4eroM (opMbel oOydeHHs ONpeAessitoTcss B cooTBeTcTBUU C «llomoxkeHuem 06
OpraHM3alUH CaMOCTOATEIFHON pabOThl 00YYaIOMIUXCA», YTBEP)KICHHBIM Y4eHbIM coBeToM Yiul'yY
(mportoxoin Ne8/268 ot 26.03.2019 1.).

®opma 00ydeHus: — oyHas.

dopma
Bua camocrositeJibHOM padoThI KOHTPOJISA
(npopabomka yuebHno2o mamepuana, Oo0bem (nposepka
HazBaHue pa3ienoB u TeM peutenue 3a0ad, peghepam, 00K1aA0, B peuienus
KOHMPOAbHASL paboma, n0020moeKa K yacax 3a0au,
coaue 3auema, 3K3ameHa u op.) pechepama u
op.)
11.00mas xumus ITpopaboTka yueOHOr0 MaTepuaa ¢ 6 TECTUPOBAHUE,
HCIIOJIb30BAaHUEM PECypCOB YUeOHO- 9K3aMCH
METOJINYECKOTO U THPOPMAITTOHHOTO
o0ecneYeHHs JUCIUILINHEI;
[ToaroroBka K TECTUPOBAHUIO;
IToaroroBka K caaye 3K3aMeHa
12.®usnueckasi, [TpopaboTka yuebHOro MaTepuaa ¢ 6 TECTHPOBAHMUE,
KoJuIOuIHas U HCIIOJIb30BAaHUEM PECypCOB yUeOHO- 9K3aMCH
aHAJIMTUYEeCKas XUMHsI. | METOJAMYECKOTO U HH(OPMAIIMOHHOTO
o0ecredYeHns JUCIUIUINHEI;
[ToaroToBKa K TECTUPOBAHUIO;
IToaroroBka K caaye 3K3aMeHa
13.Heopranunueckas [TpopaboTka yuebHOTO MaTepuana ¢ 6 TECTHPOBAHHUE,
XUMUSL. UCITIOJIb30BaHUEM PECYPCOB yUeOHO- YCTHBIH
METOINYECKOTO ¥ MHPOPMAITHOHHOTO OI1pocC,
o0ecrieueHnsT JUCIUILINHEL, JK3aMeH
[ToaroToBKa K TECTUPOBAHUIO;
IToaroroBka K caaye 3K3aMeHa
4. Oprannueckas xumus. | IIpopadoTka y4eOHOro MaTepuania c 60 TECTHPOBAHHE,
WCIIOJIb30BAaHUEM PECYPCOB yUeOHO- YCTHBIH
METOIUYECKOTO 1 MHPOPMAITHOHHOTO OIIpoC,
obecreueHust TUCIUIUIAHEI; IK3aMEH
[ToaroToBKa K TECTUPOBAHUIO;
IToaroroBka K cliade sK3aMeHa
Hroro 78
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11. YYEBHO-METO/JUYECKOE H UH®OPMAIIUOHHOE OBECIIEYEHHUE

JAUCHHUILJIMHBI

a) CHHCOK peKOMeH/Iy MO JIHTepaTypbl

OCHOBHAa#:

1.1.Cnunka, H. JI. O6mas xumus 8 2 1. Tom 1 : yueGuuk aus sy3os / H. JI. I'nuHka ; noa peaakuuei
B. A. INonkoea, A. B. Ba6kosa. — 20-e u3a., nepepab. u gon. — Mocksa : M3narenscrso FOpa#ir,
2021. — 353 c. — (Bsicuiee oGpa3zoBaHue). ISBN 978-5-9916-9353-0. — TeKcT : 2/1eKTPOHHbL#H //
O6pa3zosarenbHas rnatdopma 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. I'nunka ; noa penakuwmei
B. A. lNonkoea, A. B. Ba6koBa. — 20-e u3a., nepepab. u aon. — Mocksa : U3narenscrso FOpaiit,
2021. — 379 c. — (Bsiciuee obpazoBaHue). ISBN 978-5-9916-9355-4. — TeKcT : 3/IeKTPOHHbI#H //
O6pazosarensHas ninardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470484
Bocrpukosa, I'. FO. Xumus : yue6Hoe nocobue / I'. FO. Boctpukosa. — Mocksa : A¥i [Tu Ap Menaua, 2021.
— 124 c. — ISBN 978-5-4497-1126-7. — Tekcr : anextponsnsiii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/108354.html
Maptsitosa, T. B. Xumus : yueGHUMK U npakTukym i By3os / T. B. Mapreinosa, M. B. Apramososa,
E. B. FoayHoB ; nox obuieit peaakuueii T. B. MapTsiHOBO#H. — 2-€ U3A., Mcnp. M Jon. — Mocksa :
Hznarensctso FOpaiit, 2021. — 368 c. — (Bsicuiee oGpasosanue). — ISBN 978-5-534-09668-2. — TekcT :
snexTpoHHbiii / O6pa3zoBarensHas margopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/468866

AONOJIHHTEJILHAaM:

1.

Cnunka, H. JI. 3agaum ¥ ynpaskHeHus 1o obuieii Xumuu : ydeGHO-npakTHieckoe nocodue / H. JI. I'unka ;
noa peaakuumeii B. A. Tonkosa, A. B. babkosa. — 14-e u3n. — Mocksa : Usnatenscro FOpaiit, 2021.
236 c. — (Boiciee o6pasosanue). — ISBN 978-5-9916-8914-4. — TekeT : 2JIeKTPOHHbIH /"
O6pa3zosarensHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468514

Oneiinukos, H. H. XuMmus. ANropurMbl pelieHus 3a1a4 U TecTsl : yueGHoe nocodue uis By30B /

H. H. Oneiinukos, I'. [1. MypaBbeBa. — 3-€ U3/, Mcrip. ¥ aon. — Mocksa : Usnarensctso IOpaiit, 2021. —
249 ¢. — (Boiciee o6paszopanue). — ISBN 978-5-9916-9664-7. — TekcT : 21eKTPOHHBIH //
O6pasosarensHas rardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470470

INpakTuKy™M 1o obuiei XuMuH : yuebHoe nocobue uis aKaJeMHUIECKOro Gakanaspuara / H. JI. 'nunka,

B. A. ITonkoe., A. B. Ba6kos, O. B. Hecreposa. — Mocksa : M3aatenbeTBo Opaiit, 2021. — 248 ¢c. —
(Bakanasp ¥ MarucTp. AkajaeMmudeckuii kypc). — ISBN 978-5-9916-4058-9. — TeKcT : 2NeKTPOHHBI#H //
OGpasosarenbHas mnardgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/487283

Pocun, M. B. Xumusa. YueGHHK M 3aaa4HHK : Juis By3os / U. B. Pocun, JI. 1. Tomuna, C. H. Conosses. —
Mocksa : Uanarenserso FOpaiit, 2021. — 420 c. — (Beicuiee oGpasosanue). — ISBN 978-5-534-01536-2.
— Teker : anekTpoHHsiii / O6pasosarenbHas miarhopma KOpaiit [caiiT]. —

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

3asaum ¥ yNpaXkKHEHHs MO OOLIEH XUMUM : TOCOGHE T CTYACHTOB 2-TO Kypca CreuManbHOCTeH
«Hedrerasosoe neno», «Texnochepnas GezonacHocts» / JI. @. Ennkeesa, JI. A. Muxeesa, I'. T. BpbiHCKuX,
T. C. Auapeesa; Yal'V, UMBu®K. - VabsaHosck : Yal'V, 2020. — Pexwum noctyna:
http://lib.ulsu.ru/MegaPro/Download/MObject/6710 At

yqeﬁuo—ue‘ronn HecKasi:

68

Coraasc

E:

(,"‘[-"AH-"

Bapuakos JI. B. Metoauueckue ykasaHus JUis CaMOCTOATENBHON paboThl CTYIEHTOB MO AMCLMIUTHHE
«Xumus» uis Hanpasienus 20.03.01 «TexHocdepnas Ge30nacHOCTE» Beex Gopm obyuenus» / J1.

B. BapHakos. - YaesHoBcK : Yal'V, 2019. - 10 c. - Heony6nukosauubiii pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/10832
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0) nporpaMmMHoe odecrieyeHue
1..Microsoft Office
2.0C Windows Professional

3. AgTniuiarnar BY3

B) Ilpodeccnonanbubie 6a3bl JaHHBIX, MHGOPMAIHOHHO-CIIPABOYHbIE CHCTEMbI:
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1. DyeKTpOHHO-0M0/INOTEeYHbIEe CHCTEMbI:

a. IPRbooks[DnexTponHbIii pecypc]: 31eKTpOHHO-OMOIHOTEeYHas ciucTeMa/ rpymna komnanuid Al ITu
Op Menua. - Onektpon. ganH. - CaparoB, [2022]. - Pexum jgocryna:
http://www.iprbookshop.ru.

b. FOPAUT[DnexTpoHHbIl pecypc]: anekTpoHHO-OMOnoTeunas cucrema/ OOO DnekTpoHHOE
mparenbctBo FOPAUT. - Onektpon. man. — Mocka, [2022]. - Pexum pocrymna:
https://www.biblio-online.ru.

C. KoHcyabTaHT cTyaeHTa [DIEKTpOHHBIA pecypc]: 3ieKTpoHHO-Oubamoreunas cuctema/ OO0
[Tonurexpecypc. - OnektpoH. naH. — Mocksa, [2022]. - Pexum pocryna:

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

d. Jlamb[DnekTpoHHBIH pecypc]: anmekTpoHHO-OnOmoreunas cuctema/ OO0 DBC Jlanb. - DleKTpoH.
nan. — C.-IlerepOypr, [2022]. - Pexxum noctyna: https://e.lanbook.com.

e.  Znanium.com [DJeKTpOoHHBIA pecypc]: MeKTpoHHO-OMOmoreuHas cucrema/ OOO 3HaHuyMm. -
DnekTpoH. 1aH. — MockBa, [2022]. - Pexxum poctyna: http://znanium.com.

2. KoncyabTantllioc[OnekTponHslii  pecypc]: cmpaBouyHast mpaBoBas cucrtema/ Kommanus
«KoncynpranT [Imocy. - Dnektpon. naH. - Mocksa: Koncynsrantllntoc, [2022].

3. baza naHHBIX nepuoaMYecKHX W3AaHMii [DNEKTPOHHBIN pecypc]: anmekTpoHHbIe KkypHaib)/ OO0

HNBUC. - DIeKTpoH.  JaH. - Mockaa, [2022]. - Pexum  pmoctyma:
https://dlib.eastview.com/browse/udb/12.
4, HaunuonanbHas 3jieKTpoHHasi 0u0JIM0oTEeKa [DIEKTPOHHBINA pecypc]: aJeKTpoHHas OmOimMoTeka. -

DnekTpoH. aaH. — Mocksa, [2022]. - Pexxum noctyna: https://H306.pd.

5.  DuekTponHas 6ubauorexa auccepranuii PI'B [DnekTpoHHBIN pecypc]: daeKTpoHHas OubIroTeka/
®I'BY PI'B. - Dnektpon. aan. — Mocksa, [2022]. - Pesxum noctyma: https://dvs.rsl.ru.

6. ®eaepajabHble HHGOPMANMOHHO-00pa30oBaTeIbHbIE MOPTAJBI:

HNudopmannonHas cucrema EqnHoe okHO JjocTyna k o6pazoBaTeabHbIM pecypcaM. Pesxxum noctyna:

http://window.edu.ru.

®enepanbublii mopran Poccuiickoe odpazoBanue. Pesxxum mocrymna: http://www.edu.ru.

Oo6pa3oBartesbHbie pecypesl Yal'y:

Dnekrponnas bubanoreka Ynl'VY. Pexxum mocryma: http://lib.ulsu.ru/MegaPro/Web.

Oopasosarenbublii moptan Yiul'Y. Pexxum qocrtyma: http://edu.ulsu.ru.

8 IIpogeccnonaibubie HHPOPMALMOHHBIE PECYPChI:

8.1. [Dnextponnsiii pecype]. URL: http://fasie.ru — caiit ®onna coneicTBIs pa3BUTHIO

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

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

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

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

8.6. [Dmextponusii pecypc]. URL: https:/fpi.gov.ru — odwunmansHeiii cadT (GoHAa COACHCTBUS
MEPCIEKTUBHBIX UCCIIETOBAHUM

8.7.[Dnextponnsiii pecype]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN doun
«MneanbHast mpe3eHTalys Ui CTapTana.

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

8.9. [Dnektponnbiii pecypc]. URL: https://www.rvc.ru — odunmansHbiii caiit ¢onma Poccuiickoit
BEHUYPHOM KOMIaHUU

8.7. [Dnexrponnsiii pecypc]. URL: https://www.rvc.ru/eco/ - caiit 0 HalMOHAJIBHON TEXHOJIOTHYECKOM
MHUIMATUBE U TEXHOJOTHYECKOM Pa3BUTUU

8.8.[DnexTponubIit pecypc]. URL.: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yapnp3 Jlunoutep 06 HHHOBAIUSIX.

8.9. [Dnextponnsrii pecype]. URL: https://www.youtube.com/ channel/UCp0z-UFVKUBTKtVNBIgyX7A.
[Ton6opka BuaeO ¢ MexIyHapoHOTO (hopyMa « OTKPHIThIE HHHOBAIIUN.
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8.10.[DnexTponnbiii pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - Jlxo0c.
Nmnepus cobnasua / @unsm / HD

8.11. Buor npo unHOBarmu. Pexxum nocryna: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bce o munensusx. Pexxum gocryna: https://prava.expert/litsenzii/chto-eto-takoe.html
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12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHbI

Aymutopuu UIsL TPOBEACHHUs JEKUUH W CEMUHApCKUX 3aHATHH M J1abOpaTOpHBIX paboT, mus
MPOBEJCHHUS TEKYIIEro KOHTPOJIS M TPOMEXKYTOYHOW aTTecTallid, TPYIINOBBIX M HHIUBUAYAIbHBIX
KOHCYJIbTALIUM.

AyIATOPUU YKOMIUIEKTOBAHBI CIIEIIUAM3UPOBAHHON MeOenblo, y9eOHONW JOCKOW. AyAWTOpWUHU s
NPOBENEHHS JIEKIUH 000pyIOBaHbl MYJIbTUMEIUHHBIM 00OpYIOBaHHEM AJSl MPEAOCTAaBICHUS HWHGOPMALUH
OonbiIoi aymutopun. [lomelneHus JUisi cCaMOCTOSATENBHON pabOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TIOAKIIOYEHUS] K cetn «lHTepHer» m obeclieueHMeM [OCTyma K 3JIEKTPOHHOH
WH(POPMAITMOHHO-00pa30BaTEIBHON Cpefie, HIIEKTPOHHO-ONOINOTETHOM crcTeEME.

13. CIIEHUAJIBHBIE YCJIOBUA JJIAA OBYYAIOIIUXCA C OT'PAHUYEHHBIMUA
BO3MOXKHOCTSAMMHU 310POBbA

B cioyuae HeoOXommmocTH, OOyHYarOIIMMCS W3 4YHCJIA JIMI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
30pOBbsI (110 3asBJICHUIO 00YYaroNIerocsi) MOTYT MpPEIaraThCs OAHU U3 CIEAYIOIIUX BapUAHTOB BOCTIPHSATHS
WHQOPMAITUH C YIETOM MX HHIUBHIYATBHBIX ICUXO(PHU3NIECKUX 0COOCHHOCTEH:

JUISL JIMLL C HAapyIIEHUSMU 3pEHUs: B IeYaTHOH (hopMe yBeTHUeHHBIM MIPU(TOM; B hopMe 3JIEKTPOHHOTO
JIOKyMeHTa; B gopme ayauodaiina (mepeBo]; yueOHBIX MaTepHajoB B aynuodopmar); B medaTHoU (popme Ha
a3plke  bpaifns;  MHOMBUAYyadbHBIE — KOHCYJbTAaMM C  HPUBJICUEHHEM  THU(IOCYpAONEPEeBOIUHNKA;
UHJMBHyaJIbHbIC 3a/IaHNS U KOHCYJIbTALIUH;

IS JMIl C HapyLmIeHWsIMH CilyXa: B Ie4aTHOW Qopme; B (opMe 3JIEKTPOHHOTO IOKYMEHTa;
BUJIEOMATEpUabl ¢ CyOTHTpaMH; HWHIMBUAYaJIbHBIE KOHCYJIBTAIMM C TIPHBICYEHUEM CYpAONEPEBOIUHKA;
UHJMBHyaJIbHbIC 3a/IaHNS U KOHCYJIbTALUH;

IS JUI C HapyLIIeHUSIMH ONOPHO-ABUTATEIbHOrO ammapara: B IedaTHOW ¢opme; B (opme
3JIEKTPOHHOT'O JIOKYMEHTa; B opMe ayauodaiina; HHANBUAYaIbHBIC 3aJaHUS U KOHCYJIbTAIUH.

B ciiydae He0OX0JMMOCTH HCIIOIB30BaHUS B YU€OHOM IPOLIECCE YACTUUHO/UCKIIIOUUTEIHHO
JTUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHONMOTUH, opranuzanus padoTs! [1I1C ¢ oOyuaromumucs c
OB3 u uHBaAIMAMHU MIPEYyCMATPUBAETCS B IIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTEIbHON Ccpefie ¢
Y4€TOM UX MHAUBHUIYyAIbHBIX ICUXO(U3NYECKUX 0COOEHHOCTEH.

Pa3pa6oTunk CT.NpPENnoAaBare/Ib EnukeesaJl.®.

(noonucy) (OoadicHocmy) (@HO)

10.06.21r.
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B) IlpodeccnonanbHbie 6a3bl JaHHBIX, HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMBbI:

1. DnekTpOHHO-0HOIHOTEYHbIE CHCTEMBI:




MHUHHCTEPCTBO HAYKH U BbICLIEro oopa3oBanusi PO ®
. o opMa
VIbsIHOBCKUI TOCYAapCTBEHHBIU YHUBECPCUTET
@ - Paboyas mporpamMMa JUCHUILINHBL

a. IPRbooks[DnexTpoHHbIii pecypc]: 3eKTpOHHO-OMOIMOTEeYHAs: cucTeMa/ Tpymina KoMmnaHuii A [lu

Op Menmua. - OnektpoH. gaH. - Caparos, [2022]. - Pexum jgoctyna:

http://www.iprbookshop.ru.
b. FOPAUT|[DnekTpoHHBI pecypc]: 37eKTpoHHO-Oubamoreunas cucrtemMa/ OOO DiekTpoHHOE

m3narenbctBo  FOPAUT. - DOnexktpon. man. — Mocksa, [2022]. - Pexum pgocryna:

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

KoHcyabTaHT cTyaeHTa [DJEKTPOHHBINA pecypc]: aneKTpoHHOo-OnbOmmoreynas cucrtema/ OO0
[Tonutexpecypc. - OnektpoH. pgaH. — MockBa, [2022]. - Pexum nocryna:
http://www.studentlibrary.ru/pages/catalogue.html.

d. Jlanb[DaekTpoHHBIH pecypc]: snekTpoHHo-0uOaMoTeuHass cucrema/ OO0 DBC Jlaub. - DiIeKTpoH.

nan. — C.-IlerepOypr, [2022]. - Pexxum noctyma: https://e.lanbook.com.

o

e.  Znanium.com [DyeKkTpoHHBIA pecypc]: 3MeKTpoHHO-OHOmmoTeunass cucrema/ OOO 3HaHuyMm. -
DnekTpoH. aaH. — MockBa, [2022]. - Pexxum goctyna: http://znanium.com.
2. Kouncyabrantllitoc[OnekTpoHHblii  pecypc]: cmpaBo4yHas TmpaBoBas cuctema/ Kommanus

«Koncynprant [Imocy. - Dnextpon. maH. - Mocksa: Koncynsrantllnroc, [2022].
3. bBa3a naHHBIX mepUHOAMYECKHX U3AaHMI [DNEKTPOHHBIA pecypc]: anmekTpoHHbIe KypHaIBE) OO0

NBUC. - DnexktpoH. nmaH. -  Mockaa, [2022]. - Pexum  pocryma:
https://dlib.eastview.com/browse/udb/12.
4, HaunuonanbHas 3jieKTpoHHasi 0u0JMOTEeKa [DIEKTPOHHBINA pecypc]: aJeKTpoHHas OuOimMoTeka. -

DnekTpoH. aaH. — Mocksa, [2022]. - Pexxum noctyna: https://H36.pd.

5.  DuekTponHasi 6ubanorexa auccepranuii PI'B [DnekTpoHHBIH pecypc]: diaeKTpoHHas OubIroTeka/

®I'BY PI'B. - Dnektpon. aan. — Mocksa, [2022]. - Pexxum poctyma: https://dvs.rsl.ru.
®enepaibHble HHGOPMALIMOHHO-00pa3oBaTeIbHbIE MOPTAJIBI:
WNudopmanmonHas cucrema EquHoe 0KHO JocTyma K 00pa3oBaTeabHbIM pecypcaM. Pesxxum noctymna:
http://window.edu.ru.

®enepanbublii mopran Poccuiickoe odpazoBanue. Pesxum gocrymna: http://www.edu.ru.

Oo6pa3oBartesbnbie pecypesl Yal'y:

OnekrponHas oubnmoreka Ynl'Y. Pexxum nocrymna: http:/lib.ulsu.ru/MegaPro/\Web.

O6pazoBarenbubiii moptan Yal'V. Pexxum noctyma: http://edu.ulsu.ru.

8 IIpo¢eccuonabubie HHPOPMALMOHHBbIE PECYPChI:

8.1. [Dnextponnsiii pecypc]. URL: http://fasie.ru — caiitr ®onaa coaeicTBUs pa3BUTHIO

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

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

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

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

8.6. [Dmextponnsiii pecypc]. URL: https://fpi.gov.ru — odunmanbHbiii caiit (oHma COmAEHCTBUS
MEPCTIEKTUBHBIX HCCIICIOBAHUI

8.7.[Dnextponnsiii pecype]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN doux
«VneanpHast mpe3eHTaIys AJIs CTapTaray.

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

8.9. [Dnektponnbiii pecypc]. URL: https://www.rvc.ru — odunmanpHbiii caiit donga Poccuiickoit
BEHUYPHOI KOMITAHUH

8.7. [Dnextponnsiii pecypc]. URL: https://www.rvc.ru/eco/ - caiit 0 HalMOHAIBHON TEXHOJIOTHYECKOM
MHHUIMATUBE U TEXHOJIIOTHYECKOM Pa3BUTUU

8.8.[DnexTpoHHsIi pecypc]. URL: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yapns3 JIugourep 06 HHHOBAIUIX.

8.9. [Dnexrponnsiii pecype]. URL: https://www.youtube.com/ channel/UCp0z-UFvKUBTKtVNBIgyX7A.
[MonGopka BUIEO C MEXKITyHAPOTHOTO hopyMa « OTKPHIThIE HHHOBAIIAN.

8.10.[DnexTponnsiii pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - Jlxo0c.
Nmnepus cobnasna / dumsm / HD
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8.11. Buor mpo unHoBarmu. Pexxum nocryna: http://helpinn. ru/luchshiy-film-pro-innovatsii.
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