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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy nmcuunnvHel paspaboTtan(a)(v) 3asenyowmii kagoenpoi, a.H. (npoceccop) Ammpos P.P. (Kadhenpa
HeopraHn4yeckom xumMun, Xumumdeckuin MHCTUTYT uM. A.M. Bytneposa), Rustem.Amirov@kpfu.ru ; npocpeccop, a.H.
(npodheccop) Ynaxosud H.A. (Kadgpenpa HeopraHMyeckom xumMmm, XuMm4yeckum nHcTuTyT uMm. A.M. bytneposa),
Nikolay.Ulakhovich@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
OrnK-1 CnocobeH aHanM3npoBaTh 1 MHTEPMNPETMPOoBaTh N 060bWwaTh pesynbTaTbl
9KCMEPUMEHTANbHBIX M PACHETHO-TEOPETUYECKNX PABOT XUMUYECKOA
HanpaeneHHOCTH;
Orik-2 CrnocobeH NpoBoANTb XUMUYECKNIA SKCMEPUMEHT C NCMONb30BaHNEM COBPEMEHHOTO

obopynoBaHusi, cobntoaas HopMbl TEXHUKM Be30MacHOCTH:

Orik-4 CnocobeH nnaHnpoBaTb paboTbl XMMUYECKON HanpaBneHHoCcTU, obpabatbiBaThb 1
MHTEPNPETUPOBATL NONyYEHHbIE PEe3Y/bTaThl C UCMONb30BAHNEM TEOPETUYECKNX
3HAHWA M NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

OrlK-6 CnocobeH npeacTaBnsTb pe3ynbTaThl NPOecCMoHaNnbHON NesiTeNbHOCTM B YCTHOM
N NUCbMEHHOM chopMe B COOTBETCTBUW C HOPMaMU 1 NpaBunamm, NpUHATLIMU B
NpogoeccroHanbHoM coobliecTse.

Obyqarowmitcs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
JonxeH 3HaTb:

3Hartb: obuime 3aKOHOMEPHOCTU NpoTekaHnAa XMMnN4eCcknx peaKLI,I/lI7I B pacteBopax un TBep,ElOIZ q)a3e, OCHOBbI
XUMUYECKOM TepMOANHAMUKN N KNHETUKWN.

JonxeH ymeTtb:

YMeTb: NPUMEHSATb TEOPETUHECKUE 3HAHNS O CTPOEHWUMW, N3MEHEHNM COCTaBa U PeakLMOHHO CnoCoBHOCTH
pearvpyoLyx BeWeCTB AN NpeackasaHns 0cobeHHOCTeN NPoTekaHWs peakLuuii, cocTasa, CTPOEHUS 1 CBOWCTB
NPOLyKTOB; NONb30BaThCs [epnoanyeckoin CUCTEMONR.

JlonxeH BnaneTb:

BnaneTtb HaBblkaMn XMMUYECKOrO 3KCNnepuMeHTa C y4eToM npasun TeEXHUKN 6e3onacHocTy npun ncnonb3osaHnn
XUMNYECKUX PeakTUBOB, aHann3a pes3ybTaToB OMbITOB U POPMYNMPOBaAHNSA 060CHOBaHHBbIX BbIBOOB.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

BnapeHve 0CHOBHbIMU 3aKOHaMV OBLWEN XMW, FOTOBHOCTb MHTEPMPENMPOBATL 3aKOHOMEPHOCTW B U3MEHEHNM
CBOWICTB 9/1EMEHTOB B CBS3M C UX 3NEKTPOHHbLIM CTPOEHNEM (MONOXEHNEM B MEPUOANYECKON CUCTEME).
MPOrHo3MpoBaTh CBOMCTBA BELWECTB HA NPMMEPE OLHOTUMHBIX COEAUHEHNIA, CNOCOOHOCTb aHANN3MPOBaThb
pesynbTathl SKCNEPUMEHTa 1 aenatb 060CHOBAHHbLIE NPOrHOCTUYECKNE BbIBOAbI.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.08 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBbHOWA
obpazosatenbHol nporpammbl 04.05.01 "®yHaamMeHTanbHas v NpukKnagHas XMuMust (XMMusi SneMeHTO0PraHNYeCKmX
COEOVHEHNIA)" N OTHOCWTCS K 0653aTeNbHbIM LUCLUMINHAM.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKoCTb ANCUMNMHBI cocTaBnsieT 19 3a4eTHbix(ble) eanHuL(bl) Ha 684 yaca(os).

KoHTakTHas paboTa - 442 yaca(oB), B TOM yucne nekumm - 106 4aca(os), npakTnyeckue 3aHstus - 118 yaca(os),
nabopaTopHbie paboTbl - 218 Yaca(oB), KOHTPO/b CaMOCTOSITENbHOW paboThl - 0 yaca(os).
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CamocTtositenbHas pabota - 170 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMIUHDIL: 3a4eT 1 9k3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO 2 CEMECTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3spenbl oucumnnivHbl / MX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumu 3aHATUSA paboTbl

Tema 1. BBegeHue B obwuii kypc
1 [AncunnanHbl "HeopraHnyeckas 1 4 2 6 4

" xumung" (HX). LJokBaHToBblE TEOPUN
CTPOEeHNs aToma.

Tema 2. KBaHTOBO-xmMm4yeckoe
o |on1canue cTpoeHus atoma. ” 4 4 6 8

CTpoeHmWe anekTPOHHbIX 060NoYEK.
Mepuoanyeckre CBOMCTBA aTOMOB

Tewma 3. Neproaunyeckne ceoricTBa

3 coennHeHuin. BeeneHue B 1 4 4 6 6
" |coBpeMEeHHble TEopUM XMMUYECKOW
CBSA3MW.
4 Tema 4. MeTon BaneHTHbIX CBSA3EA. 1 4 4 6 8

" IMeTon MonekynsipHbix opbuTanei.

Tema 5. MexmonekynsipHble

5 B3aumoLencTems. ArperatHole 1 4 4 6 8
" |cocTosHMA BewecTBa. TBepaoe

COCTOSIHME BelecTBa

6. Tema 6. Xumunyeckas TepMoanHammka 1 4 4 6 6

v Tema 7. Xummyeckoe paBHoBecue. 1 4 4 6 6
" |[KnHeTrka XuMrn4yecknx peakuui

Tema 8. Tema: Xunokoe coctosiHue

8. |BewectBa. Obwme cBolicTBa 1 4 4 6 6
pacTBOpPOB.
Tema 9. KonnuratmsHble cBolicTBa

9. |pactBopoB. CunbHble 1 cnabble 1 4 4 6 4
3NEKTPONUTHI.

10 Tema 10. Teopum KUCnOT U 1 4 4 6 8

‘locHoBaHW. Peakunu B pacTBopax

Tema 11. KomnnekcHble CoeauHeHNS.
TepmoanHamuyka 1 KuHeTuka
11.|peakuunii ¢ yvactTmem KOMMIEeKCHbIX 1 6 6 8 10
coeauHeHuii. Teopumn cTpoeHus
KOMMAEKCHbIX COeaNHEHWI

Tema 12.
12.|OkuncnnTenbHo-BOCCTaHOBUTENbHbIE 1 2 2 5 6
peakuny (OCHOBHbIE MOHATNS).

Tema 13. SnekTpoaHbie NOTEHUMANbI.
13.|XnMmyeckne CToHHMKM ToKa 1 4 4 7 8

Tema 14. SnexTponus. Kopposus.

14 Meproamnyeckuin 3akoH 1 obwme 1 4 4 7 8
‘[3aKOHOMEPHOCTM BMEHEHNS CBOWCTB
coegnHeHnn
15. Tema 15. ManoreHbl 1 X coegnHEeHns 1 4 4 v 8
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

16.

Tema 16. Kucnopopn v ero
COeVHEeHNs. XanbKoreHbl n nx
COeVHEHNS

4

7

17.

Tema 17. A30T 1 ero coeanHeHus.
[MHWKTOreHbl N NX coeguHeHns

18.

Tema 18. Bonopona u ero
coeaunHeHns. Yrnepon, KpeMHu,
repMaHuin n nx cCoeuHeHns

19.

Tema 19. MeTtannbl B nepnoanyeckoi
cucteme. Metannmyeckas CBs3b.
30HHag Teopmsa MeTanIM4ecKunx
KpucTannos

20.

Tema 20. PNINKO-XUMUYECKNIA
aHanus.

21.

Tema 21. lleno4yHbie n
LEeno4YHO3eMenbHble MeTan/bl

22.

Tema 22. XuMus d-snemMeHToB.
O6wme 3akoHoMepHocTH. CTeneHn
okmcneHus. KomnnekcoobpasosaHue

23.

Tema 23. CkaHauiA, UTTPWIA, NaHTaH.
PenkosemenbHble anemMeHTbl

24.

Tema 24. TutaH, LMPKOHWIA, radoHNiA
N nx coeamHeHms. Akea- u
rMAPOKCOKOMMNEKCHI

25.

Tema 25. Banaguii, HUobuia, TaHTan.
M3ononnucoeanHeHns BaHaans:
3aBNCUMOCTb cocTasa oT pH.
ConocTaBneHne penokc-CBOMCTB

26.

Tema 26. XpoMm, MonmbaeH,
Bonbcppam. Okenabl, FMOPOKCUabI,
K1cnoTbl. KoMnnekcHble coeauHeHns
xpoma(Ll).

27.

Tema 27. MapraHeu, TEXHELMIA,
peHunii. CBoCcTBa COEANHEHNIA
MapraHua ¢ pasnuyHbIMK CTENEHAMM
OKMCNeHns. 3aBUCMMOCTb
noteHumana ot pH.

28.

Tema 28. Xene3so, kobanbT, HUKENb.
KoMnnekcHble coeanHeHuns:
YCTOMYMBOCTb, SHEpreTnyeckne
amarpammbl. Ponb B 6rMonormyeckmx
npoueccax.

29.

Tema 29. MeTtannbl nnaTtMHOBOM
rpynnbl. KuHeTnyeckas MHEPTHOCTb.
KomnnekcHble coeanHeHns:
n3omepus, apdekT TpaHC-BNNAHNSA

30.

Tema 30. Megp, cepebpo, 30/10T0.
JwncnponopunoHmposaHue
coeguHennii M(l). CoeanHeHns mean
(). Popmbl KOOPAMHALMOHHOMO
nonvagpa

31.

Tema 31. Pa3bop KOHKpEeTHOA
cutyauun: PaclwenneHve d-ypoBHS
KpUCTanInyeckmm nonem pasHom
CUMMETPUMN.

CrpaHnua 5 13 23.
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl
Tema 32. Xumuns f-anemeHTOB.
CeMelncTBO NaHTaHWUOOB.
32.|NaHTaHnaHoe cxatune. CeMelicTBO 2 2 2 6 2
akTUHMOoB. TpaHcypaHoBbIe
3M1IEMEHTbI.
Tema 33. Mannuir, OV, Tannni.
33.|[[MocTnepexonHbie MeTanbl. 2 2 2 6 2
BTopuyHas nepnoanyHoCTb
Tema 34. Bop 1 antOMUHMIA.
34.|l'mapuabl, oOKCUAabl, FMAPOKCUIbI. 2 2 2 6 2
BopHas kucnota
35.|Tema 35. NIHepTHbIE rasbl. 2 2 2 6 2
Ntoro 106 118 218 170

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. BBegeHue B 06wwuit Kypc aucumnnuHbl "HeopraHnueckas xumus" (HX). JLokBaHTOBble TEOPUU CTPOEHUS
atoma.

OcHoBHble NOHATUSA xumun. AToM. Monekyna. XumMnyeckuin anemeHT. N30TOMHbIA COCTaB XUMUYECKNX SNEMEHTOB.
MpocToe 1 cnoxHoe BelecTBO. XMMUYECKNA 9KBUBANEHT.

ArperaTHoe COCTOsiHME BelecTBa. XapaKTeprle 0COoB6EeHHOCTM Pa3NnYHbIX arperaTHbIiX COCTOSIHMIA BeLleCcTBa.
TeMnepaTyprle yCcnoBsus X CywecTtBoBaHUA. MoHATME 0 CTaHOapPTHbIX YCNOBUSX.

OCHOBHbIE TUMbI CTPYKTYP HEOPraHMYECKNX COeaMHEHWI. Bewectsa ¢ MONEKYNSPHON U HEMONEKYNSPHON CTPYKTYPOIA.
ATOMHbIE, NOHHbIE, METaNn4eckme pelweTku. lNonmmepHoe CTpoeHune BewecTea. Kpuctannmyeckoe n amopgHoe
COCTOsIHME BelecTBa. ['pacdhuyeckme popmynbl 1 X MPUMEHMMOCTb K BEWECTBAaM C PasnnyHOW CTPYKTYPOWA.

OcCHOBHbIE CTeXMoMeTpnveCckne 3akoHbl, X COBpeMEeHHas TpakKToBKa. an/IMeHI/IMOCTb CTEXMOMETPUNHECKUNX 3aKOHOB K
BewecTsam C MOﬂeKynﬂpHOVI n HeM0ﬂeKynﬂpHOI7l CTDYKTyDOIZ. HeCTeXI/IOMeTpI/ILIeCKI/Ie COeaNHEeHnA. CDaKTopr,
onpenenswouwme BO3SMOXHOCTb CyWeCTBOBaAHNA HECTEXMOMETPUYECKNX COEOVHEHWNIA. HeCTeXI/IOMeTpI/I'-IeCKVIe
CcoeOVHeHNsa: oKkcuabl U Cynbuabl METaNnNoB, UHTEepMeTanIn4yeckne coeanHeHns, goasbl BHE4PEHUS.

Tema 2. KBaHTOBO-XMMHUYECKOe onucaHue cTpoeHus atoma. CtpoeHue anekTpoHHbIX o6onouek. Meprnoaunyeckue
CBOWCTBa aTOMOB

WcTopust passutuns npeacraBneHnin o ctpoeHun atoma. Teopusi Bopa. BonHoBas Teopvsi CTpoeHuMst atoma.
[BolicTBeHHas npvpoaa anekTpoHa. MprHUMn HeonpeaeneHHOCTY.

MoHsTMe 06 aNeKTPOHHOM obnake. SNeKTPOoHHAasA NNOTHOCTh. PaguansHoe pacnpeneneHne anekTPoHHOW NAOTHOCTY
OKONO siApa atomMa BOAOPOLA B OCHOBHOM 1 BO3OYXAEHHOM cocTosiHUSX. [ToHsTHe 0 paanyce atoma. KBaHTOBbIe umcna
KaK XapakTepuCTUKMN COCTOSIHUS SNEeKTPOHa B aToMe. [MOoHATNSA: 3HepreTM4eckuin yposeHb, NOAYPOBEHb, ANEKTPOHHbIN
CroW, anekTpoHHas obonoyka, atomHas opbutans (AO). MpuHuwmn MNaynm n eMKOCTb 3NEeKTPOHHbIX obonoyek. MNMpasuno
XyHAa v NopsiooK 3arnofHeHUst aToMHbIX opbutanein. CTpoeHUe 3NeKTPOHHbLIX 060NOYEK AaTOMOB 3/IEMEHTOB.

MoHsTME 06 adhdPeKTUBHOM 3apsie sapa aToMa. dKpaHUpPOoBaHWe 3apsina SNeKTPoHaMU.
Tema 3. MNepuopunyeckne cBocTBa coeanHeHun. BeepeHue B coBpeMeHHbie TEOPUU XMMUUECKOM CBA3MN.

MepuroanyHoCTL CBOMCTB aTOMOB. Paanycbl aToMOB 1 MOHOB. OpbuTansHble U adogeKTUBHbIE paanychl. KoBaneHTHbIE,
BaH-4ep BaanbCOBble, METANIMYECKME U NOHHbIE PaanycChbl. VI3MeHeHne aToOMHbIX U MOHHbIX paauycoB No nepuogam u
rpynnam. SgohekTbl CXaTus.

MoHn3aumnoHHble NOTeHUManbl. CDaKTOpr, onpenendwouwmne seNNHYNHY MOHM3aUMOHHOIO NoTeHUnana. M3meHeHmne
BeMNYNH NOHN3ALUMOHHbIX NOTEeHUManoB 1 pannycos no nepmnonam 1 rpynnam.

CpoLCTBO K 31eKTpoHy. dakTopbl, onpeaensiowne BeNMYMHy CPOACTBA K aNeKTPOoHY. ViaMeHeHre BennynH cpoacTea K
3N1EeKTPOHY Mo Nepuroaam 1 rpynnam.

MoHsTME 06 9NEKTPOOTPULATENBHOCTM 3NEMEHTOB. PasnuyHas TpakToBka anektpooTtpuuatensHoctu. Wkana Monuxra.
HepoctaTky KOHLENUMM 3nekTpooTpulatensHocT. IaMeHeHne BennMYnH anekTpooTpuLaTeNbHOCTA 3NEMEHTOB MO
nepuogam v rpynnam.

MeproanYHOCTb XMMUYECKMNX CBOMCTB 9IEMEHTOB, MPOCTbIX BELWECTB U XMMUYECKIX COeaMHEHWIA. I3MeHeHne
BaNIEHTHOCTU MO nepuoaam 1 rpynnam. IameHeHne CBOMCTB 9MIEMEHTOB M0 Nepuoaam 1 rpynnam B 3aBUCMMOCTY OT
CTPYKTYPbI BHELHUX U MPEABHELIHNX 3MIeKTPOHHbIX 000/104eK 1 paauycoB aToMOB. VI3MEeHeHe XMMUYECKoh akTUBHOCTM
METanNnoB 1 HEMeTanoB Mo nepuoaam u rpynnam. MIameHeHue KUCNOTHO-OCHOBHbBIX CBOWCTB OKCUO0B W rMAPOKCUO0B Mo
nepvomam u rpynnam.OCHOBHbIE 0COBEHHOCTU XMMUYECKOro B3auMOAENCTBUS (XMMUYECKON CBA3M) U MeXaH13M
06pa30BaHmMsi XMMUYECKON CBA3W. HachilaeMocTb 1 HanpaBieHHOCTb XMMMUYEeCcKol CBsA3n. KBaHToBOMexaHuyYeckas
TpakToBKa MexaHn3Ma o06pa3oBaHus CBSI3U B MONEKyNe BO4OPOAA.
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OCHOBHbIE TUMbI XMMUYECKOW CBSA3W: KOBANNEHTHASA (HEMONSpPHAsA 1 NonspHas), MoHHas, metannuyeckas. OCHOBHble
MonoXeHUsl Teopun BaneHTHblx ceszelt (BC). OcobeHHOCTV 06pa3oBaHuMsl CBSI3eil N0 AOHOPHO-aKLEeNTOPHOMY
MexaHu3my. MHoroueHTpoBas CBS3b.

BaneHTHOCTb XMMMYECKMX 3N1eMEHTOB. VICTopust pa3suTns NOHATUSA BaNeHTHOCTW. PasnnyHbie TpakToBKN MOHATUS
Ba/IEHTHOCTU B COBPEMEHHON XxmMumn. BaneHTHOCTb ¢ nosuunn Teopun BC.

Tema 4. Metopn, BaneHTHbIX cBsidet. MeTon MonekynsipHbix opbuTtanen.

KonuyecTeBeHHble XapakTepucTukm XMMmnYecknx ceasel. lNMopsnok cesasun. SHeprus cesasu. [nvHa ceasn. BaneHTHbIN
yron. CteneHb NOHHOCTY CBSA3U. SPMEKTUBHBIE 3aPSabl XUMUYECKWN CBA3aHHbIX aTOMOB U CTENEHb WOHHOCTMW CBA3M.
JnnonbHbln MOMEHT cBsA3K. CTeneHb MOHHOCTY CBSA3M KaK (PYHKLUMS PasHOCTU SNeKTPOOTpMLATENbHOCTH
B3aMMOLENCTBYIOWNX aTOMOB.

JnnonbHbIA MOMEHT MHOrOaTOMHOMN MOJeKynbl. (DaKTOpr, onpenendwouwme senninHy ounosibHOro MOMeHTa
MHOroaTOMHOM MOJ1IEKYIbl.

KoHuenuus rubpuonsaumnm atoMHbix opbutanein n NpocTpaHCTBEHHOE CTPOEHME MONEKYN 1 MoHOB. KoHuenuus
nonsipn3aummn MoHoB. TpakToBKa NONSPHbIX CBA3EN COrNacHO KOHLENUMM NONsSpr3aLmnm NoHOB.

JlokannaoBaHHbIE 1 OENOKANN30BaHHbIE CBSA3N. Tpex- N MHOIroueHTpOoBble CBA3N.

Teopwist MonekynsipHbix opbutaneii (MO). OcHoBHble nonoxeHusi Teopun MO. SHepreTudeckas guarpamma.
CessbiBatowme n paspbixnsaowme MO. SHepreTnyeckme gnarpammbl MO gByXaTOMHbIX MONEKYN 3NEMEHTOB 2-T0
nepuoga.

. OTHoCcUTENbHaS YCTOMYMBOCTb ABYXaTOMHbIX MONEKY/ 1 COOTBETCTBYHIOWMX MONEKYNSIPHbLIX MOHOB. CpaBHeEHWe Teopuii
BC n MO.

Tewma 5. Mexmonel(yn;lprle B3aMMOOEeNCTBUSL. ArperaTHble COCTOsIHUSA BeLlecTBa. TBep.u.oe COCTOsiHMe
BelLecTea

Cunbl BaH-uep-Baanbca. OpMeHTaLI,I/IOHHOG, MHOYKUMOHHOE N AncnepCcmnoHHoe B3aMMOOENCTBUS. (DaKTOpr,
onpenensoume saHeprno MeXmMoneKkynapHoro B3aMMOOENCTBUS. SHeprvm MeXMONeKynapHoro B3aMMOOENCTBUS B
cpaBHeHUn c 3Hepr|/|e|7| XUMNYECKOro B3auMoOencTeums.

BonoponHas cesi3b. MNprpona BOLOPOLHON CBSA3U, €€ KONMYECTBEHHBIE XapakTepuCTMK. MexX- 1 BHYTPUMONEKYNSIpHAS
BOLOPOAHAs CBsi3b. BonoponHas cBsiab Mexy Monekynamy qoTopoBoLopoaa, Boabl, ammmaka. CoeguHeHns
BKNtoueHUs. KnatpaTtHble COeanHeHNs.

Kpuctannuyeckoe coctosiHne BellecTsa. [leneHvne KpUcTanios no TUMy CBS3W: aTOMHble (KOBaneHTHbIE), UOHHbIE,
MeTannuyeckue, MonekynsipHole. PakTopsbl, onpeaensiomne TeMnepaTtypy nnasneHns MOHHbIX, aTOMHbIX U MONEKYNSPHbIX
KpWCTannos.

3aBUCMOCTb (PM3NYECKMX CBOVCTB BEWECTB C MOMEKYNSIPHON CTPYKTYPOR OT Xapaktepa MeXMONEKYNsapHOro
B3aMMOLeNCTBUS. TemnepaTypbl NNaBNeHUs 1 KUMEHNs B psiaax BEWeECTB CXOLHOro cocTara, 06pa3oBaHHbIX
SNeMeHTaMn OHOM noarpynmnbl. TennoTel 0as3oBbiXx NEPEXONOB. BnnsHue BOOOpPOAHON CBS3N Ha (OM3NYECKME CBOMCTBA
BELLECTB C MONEKYNSIPHOM CTPYKTypoii. Obiwme 0cOBEHHOCTU (ON3UHECKNX CBONCTB MONEKYNSIPHBIX KPUCTAOB B
CPaBHEHWM C MOHHBIMU 1 aTOMHBLIMU KpUCTaniamu.

Tema 6. XuMnyeckas TepmoanHaMmKa

OCHOBHble 3agaqyuv XNMUYeckom TepMoanHaMUKn n XUMNYECKOWN KUHETUKMW. OnpeueneHme anHumnmaanoﬁ
BO3MOXHOCTW M MONHOTbLI NpOoTeKaHuA XMUYeckom peakuunn. Bo3moxHocTun npakTn4eckoro ocyuecTBneHns XUMUYECKON
peakuuu.

Xunmnyeckas cuctema. BHyTpeHHsa aHeprus cuctembl. ViameHeHne BHyTPEHHEN SHeprm B Xo4e XMMNYeCKmX
npeepaltueHmii. NMoHsaTre 06 aHTanbnn. COOTHOWEHNE 3HTANBMMU U BHYTPEHHEN 3HEPTUN CUCTEMBI. 3MeHeHne
SHTaNbMUM B XO4€ XMMUYECKOro npespalleHns. CtaHoapTHas aHTanbnus obpasoBaHns BelwecTs. 3akoH [ecca.
BnnsHne Temnepatypbl Ha BENNYMHY U3MEHEHUS SHTaNbNUW peakumn. VIaMeHeHne sHTanbnmu 1 HanpasneHme
npoTeKaHnsa peakuuu.

MoHsTMe 06 aHTponun. CTaHaapTHas SHTPONKWS BelwecTea. BansHue Temnepatypbl Ha BENMYMHY 3HTPONWU. ViamMeHeHne
SHTPOMUM CUCTEMBI MPY (PaA30BbLIX NMPEBPALLEHNSIX Y MPU NPOTEKAHUN XUMUYECKUX peakuui. IameHeHue sHTponun u
HanpaBneHne NpoTeKaHNs peakumu.

MoHsTMe 06 aHeprum Mb6ca. CooTHOWEHNE N3MEHEHNS SHePrn TMBBca 1 UBMEHEHWIA SHTANBAUM U SHTPOMUK
cucTembl. CTaHpapTHas aHeprus Mmbbca obpasoBaHus BelwecTsa. ameHeHme aHeprm Mmbbca xMMmnyeckoin peakumu.
COOTHOLWEHNE BENNYMH N3MEHEHWS 3Heprumn mbbca 1 KOHCTaHTbI PaBHOBECUS.

N3meHeHune Heprumn 'mb6ca n HanpasneHne NpoTekaHnsa peakunin. B0O3MOXHOCTbL OLEHKMN HanpasneHns 1 NONHOTbI
npoTekaHns peakuun nNo sennynHe U 3Haky U3MeHeHuns aHeprun "mb6ca. Ponb SHTaNbLMNUIAHOrO, 3HTpOI'IVII7IHOFO
pakTopoB 1 TeMnepaTypbl B OLLEHKE BO3MOXHOCTU U NMONHOTbI NPOTEKAHUS peaKLu/n7| Nnpu pasHblX TemMneparypax.

SHeprus MMbb6ca 0b6pasoBaHns BEWECTBA U €r0 TEPMOAMHAMUYECKAS YCTONYMBOCTb. TEPMOANHAMUYECKN YCTORYUBLIE W
HeyCcTonuMBbIE BelecTBa. TepMoaMHaMNYecKas yCTONYNBOCTb BELWECTB 1 UX peakUmMoHHas cnocobHocTb. BnnsiHne
KMHETNYECKMX (DaKTOPOB Ha PeakLMOHHYH CNOCOOHOCTb BEWECTB. SNeKTPo-, POTO-, paanaLMoHHO-,
N1asMoxXnMMYEcKUe peakLumm N BO3MOXHOCTb MONyYEHUS TEPMOLNHAMUYECKN HEYCTONYMBBIX BELLECTB.

Tema 7. XuMuueckoe paBHoBecue. KMHeTUKa XMMUYECKUX peakuumn

ObpatuMble 1 HeobpaTUMblE XMUMUYECKUE peakLmmn. XumMmyeckoe paBHoBecre. KOHCTaHTa XMMUYECKOro paBHOBECHSI.
Casur xumnyeckoro pasHosecus. MNpuHuun Jle LWartense.
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["oMOreHHble 1 reteporeHHble peakuunn. MoHATME 0 CKOpOoCTH XUMUYECKOM peakunn. 3akoH OeicTBusa Macc. (DaKTOpr,
onpenensowme CKoOpoCTb XUMNYECKOMN peakunn. KoHcTaHTa CKopoCTH XUMNYECKOMN peakunn.

MHorocTtaguitHble peakuuun. MNMops ook n MonekynsapHOCTb peakumnin. MHoroctaaniiHble NPoLecehl 1 3aKOH AeNCTBUA
macc.

BnusiHne TeMnepaTypbl Ha CKOPOCTb XUMUYECKOV peakumn. TeMmnepaTtypHblii KOSMULIMEHT CKOPOCTU. DHEprus
akTyeaumu. dakTopbl, ONPenensowme BENMYMHY 3HePrv akTuBaLmmn. SHeprus akTBauMm N CKOPOCTb peakLuu.
MepexonHoe COCTOSIHME UW aKTUBMPOBAHHLIV KOMMeKC. YpaBHeHe AppeHuyca.

BrnuvsiHne katanM3aTopoB Ha CKOPOCTb XMMUYECKON peakumn. TOMOreHHble 1 reTEPOreHHbIE KaTanMTUYECKNe peakumu.
MpoMeXyTOYHbIE CTAAUN B FOMOTE€HHbIX Y FETEPOrEHHbIX KATanNMTUYECKUX peakumsx. AKTUBHBIE LLEHTPbI TBEPAbIX
katanusatopos. Ancopbuns gunsmyeckas n xummndeckas. MNprpoaa ancopbumoHHbix cun. Katanutuyieckue sapbl.
NHrmbutopsi.

LlenHble xumnyeckune peakunn. I'Ipmpona akTMBHbIX YacTuu. OCHOBHbIE cTaguK NpoTeKaHnsa UenHbixX peaKu,vn7|.
Hepa3BeTBl’IeHHble 1 pa3BeTBNIeHHble LenHble peakunn Ha npumepe peaKLu/u7| o6paaoBaH|/|;| Xnoposonoopona v soabl.

Tema 8. Tema: XKnpkoe cocrosiHue Beluectea. ObLume CBONCTBA pacTBOPOB.

PacTBopeHue kak gon3nKo-X1MUYeCcKUii NpoLecc. VIaMeHeHne aHTanbnmm 1 sHTPONUK NpU PacTBOPEHNMN BELECTB.
Conbeatauus. ConbeaTbl. Ocobble CBOVCTBA BoAbl Kak pacteoputens. Mapatsl. Kpuctannornaparbl.

PacteopumocTb BelwecTB. PacTBopeHue TBeEpAbIX, XULKMX 1 ra3006pasHbix BEWeCTB. BnnsHne temnepatypbl, aBNEHUS
W NpVPOLbl BEWECTB Ha X B3aUMHYK PacTBOPUMOCTb.

Cnocobbl BblpaXeHn4a coctaBa paCTBOpPOB: MaccoBas nond, MONApHOCTb, HOPMaNbHOCTb, MOJIANNbHOCTb, MONIbHAsA OOJA.

SnekTponutnyeckas guccounaums. BnmsiHie npvpoapl BEWeCTBa HA €ro CMOCOBHOCTL K 3NEKTPONUTUYECKOA
Juccoumaumm B BOOHOM pacTeope. MexaHnam guccoumauun. Mmapataums oHoB B pacteope. OCHOBAHUS 1 KUCNOThI C
TOYKM 3PEHMUS TEOPUM SNEKTPONMTUHECKON Anccoumaumm. VIoH ruapokcoHms. AMgooTepHble ruapokcuabl. [eosikas
TpakToBKa aMOTEPHOCTU r'MAPOKCHUL0B MeTannoB. KNCNOTHO-OCHOBHON XapakTep Auccoumauum rufpokCuaos B
3aBMICUMOCTYM OT NMONOXEHUS SNEMEHTOB B Neproanyeckoli cucteme. Juccoumaums cpenHnx, KUCTbIX 1 OCHOBHbIX
cone.

Tema 9. KonnuratuBHbie CBOMUCTBAa pacTBOPOB. CunbHble U cnabble 3/1eKTPONUTHI.

Heanektponutel, 3akoHbl Payns, BaHT-INododpaOcmoc, ocmoTudeckoe nasneHue, 3akoH BaHT-INododgoa. MisoToHnyeckne,
runep- n rMNOTOHNYeCKne pacTeopbl. [laBneHve napa pacTBopuTENs HaL pacTBOPOM, TeMnepaTypbl KUMEHNS 1
3amep3aHusl pacTBopoOB, 3aKOHbl Payns. I30ToHMYeckuin KoagULINEHT.

CunbHble 1 cnabble ANEKTPONNTLI. CrteneHb auccoumnauum 9NEKTPONNTOB. CDaKTOpr, onpenenswouwme cteneHb
onccounauunn. OCHOBHbIE npencrtasneHmnsa Teopuin CUNbHbIX 3NEKTPOTUTOB. VcTnHHas n KaxXxyuwascsa cteneHn
anccounaumnm B pacteopax CUbHbIX 3NIEKTPOJSIUTOB. KOHLI,eHTpaLI,I/IFI VMOHOB B PacTBOpe N aKTUBHOCTb, KOS(O(PULINEHTDI
aKkTnBHocTu. PaBHoBecue B pacTBopax cnabbix 9NIEeKTPONNTOB. KoHcTaHTa anccoumauuu. CDaKTOpr, Bnngawowmne Ha
BENNYMNHY KOHCTaHTbl gnccounaunn. CBs13b KOHCTaHTbI AMccoumaumm co cTeneHblo auccoumnauumn. 3akoH pa36aBneH|/|5|.

Tema 10. Teopun KMCNOT M OCHOBaHUIA. Peakuun B pacTBOpax

Iunccounaums soabl. KoHcTaHTa auccoumnauumn. loHHoe npon3eeneHve. BnnsHwne Temnepartypbl Ha guccoumnauunto
BOAObl. BOJJ,OpO,EI,HbIVI rnokasarte/b.

Teopwun KMCNOT 1 ocHoBaHuii: AppeHuyca, BpeHctena-Iloypu (npoTonutnyeckas), conbBocmcTem, Jibtonca, YcaHosmya.
VX 0OCHOBHblE MNONOXEHWS.

MoHsTMe 0 BydhepHbIx pacTBopax. TpyLHOPaCTBOPUMbIE 3NEKTPONNTLI. PaBHOBECUE MeX Ay OCAAKOM M HACHIWEHHbIM
pacTeopoM. [pon3seneHne pacTBOPMMOCTY. BnnsiHne ooHOMMEHHBIX MOHOB Ha PACcTBOPUMOCTb BelecTs. MepeBoa
TPYyAHOPACTBOPUMbIX OCaAKOB B PaCTBOPUMOE cocTosiHue. BnusHue pH pacteopa Ha obpazosaHue
TPYAHOPACTBOPUMOrO BELLECTBA.

O6MeHHble peakumn Mexay noHamm B pacteope. ObLwue ycnosms NpoTekaHust peakuum obmMeHa B pacTBopax
3neKkTponuToB. VIoHHbIE ypaBHEHUS.

M'maponus conei. 'moponua coneri No KATUOHY U MO aHWMoHy. MexaHuam rugponusa. MonekynspHble 1 NOHHbIE
ypasHeHUs rnaponunsa conen. Yetoipe Tmna conew B 3aBUCMMOCTY OT rMAPOSIN3YEMOCTU COCTaBNSIOWMX X NOHOB.
BnunsHue npupoapl, 3apsana v paguyca MOHOB Ha ux rugponmayemocTtb. CTeneHb rmagponunsa. KoHctaHTa rmgponusa.
BnunsiHne koHUeHTpaumm pacteopa, Temnepartypbl, pH cpefbl Ha cTeneHb rmaponnsa.l naponn3 KUCNbIX Conen.
M'maponus TpyaHopacTBopuMblx conen. CoOBMECTHbI rnaponns conen. MNMonumepnsaums n NoAMKOHAEHcaUns NpoaykToB
rMApoONM3a MHOro3apsaHbIX MOHOB.

Ycnosus nopasnexus rugponmaa. Obiwme npuHLMMNGI NOMyYEHNs NErkornaponn3yoWNXCs CONER, X OYUCTKU 1 CYLLKN.
HeBogHble pacTeopbl. Xnakue ammmak, otopoBoaoOpOa 1 Apyrne pacTsoputenu. PactBopMMOCTb BeWecTBa B HEBOOHbBIX
pactesoputensx. BoaMoxXHOCTb Anccoumaumnm BelwecTs B HEBOAHbIX pacTBopax.

Tema 11. KomnnekcHble coeaMHeHus. TepmoouHaMuka U KUHeTUMKa peakL Ui ¢ y4acTueM KOMIMIeKCHbIX
coeauHeHU. Teopun CTPOEHUSI KOMMNEKCHbIX COeAUHEHUN

KoopamHaumoHHas HeHAChIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHUSt KOMMIEKCHBIX (KOOPAUHALMOHHbIX
coeanHeHwnin). Coctas KOMMNEKCHbIX coeanHeHnin. KoopanmHaumoHHas Teopus BepHepa. BHewHss n BHyTpeHHSS
KOOpAMHaLMOHHbIe cdpepbl. KaTMOHHbIE, aHNOHHbIE U HENTpanbHble KOMMNeKChl. HoMeHknatypa KOMNAeKCHbIX
COELVIHEHWIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 13 23. EEl YHH
oML

AR 5 AN LM O



Mporpamma gucumnnuHel "HeopraHundyeckas xummg"; 04.05.01 "®yHoamMeHTanbHas v npuknagHas xmMus".

TunnyHole KomnneKcoo6pasoBaTenv|. CDaKTOpr, onpenendwouwmne CNOCOBHOCTb aTOMOB U MOHOB BbICTyNnaTb B Ka4eCTBE
KOMﬂﬂeKCOO6paSOBaTeﬂﬂ. KOOp,D.I/IHaLI.I/IOHHOG 4ymcno KOMﬂﬂeKCOO6pa3OBaTeﬂH. MNameHeHne KOOpANHALMOHHbBIX YM1cen
aTOMOB 3JIEMEHTOB MO rpynnam ﬂepVIO,ElM'-IeCKOVI cuctembl. [NonoxeHne aneMeHTOoB-TUMNYHbLIX KomnneKcoo6pasoBaTene|7|
B HepMO,ﬂ,M'-IeCKOVI cucrteme.

TunnuHble nurangbl. PakTopbl, onpeaenstowme cnocobHOCTb MONEKYN 1 MOHOB BbICTYNAaTb B KAYECTBE NUraHnos. MoHo
W NonuAeHTaTHble nuranabl. AMBMaeHTaTHbIE NUraHabl. Xenatbl. XenatHblli apgekT. XuMmnyeckas CBsi3b B KOMMIEKCHbIX
COEOUHEHNSX U 0OCOBEHHOCTU UX CTPOEHUS. [poCcTpaHCTBEHHAS KOHGIMUIypaLUms KOMANeKCHbIX noHoB. Meton BC B
NMPUMEHEHNN K KOMMAEKCHBIM COoeAnHeHMsM. mbpuansaumns atoMHbIx opbutanei komnnekcoobpasosaTens u
NPOCTPAHCTBEHHAS KOHUrypaums (reoMeTpus) KOMNIEKCHOro MoHa B 3aBMCMMOCTU OT 3Ha4YeHWs KOOPANHALMOHHOIO
yucna. KapboHunbl metannos. OCHOBHbIE MONOXEHUS TEOPUU KPUCTannmyeckoro nons. OKTasapuyeckoe u
TeTpasgpuyeckoe none nuraHnos. MNapameTp pacwenneHuns. MoHsSTUe 0 BbICOKO- Y HU3KOCMAMHOBBIX KOMMNIEKCAX.
CnekTpoxuMmyeckuii psig nuraHnos. MarHUTHbIE CBOMCTBA KOMMIEKCOB. BHewHe- 1 BHYTpUopbuTtanbHble KOMMEKChI.
Obuwee npenctaBneHne 06 onncaHNn XMMUYECKOW CBS3M B KOMMEKCHbIX CoeanHeHusix MeTogom MO.

Buabl N3oMepnn KOMMNEKCHbIX COeOMHEHUIA. Sq.)(*)eKT TPaHC-BNNAHNA. TepMO,EI,I/IHaMI/I‘-IeCKI/Ie M KMHETNYECKNE CBOMNCTBA
KOMMMNEeKCOB. MHepTHbIe 1 nabunbHbIE KOMMIEKChI.

Luccoumaumns KOMANEKCHBIX NOHOB B pacTBope. KoHcTaHTa HECTOMKOCTU, KOHCTaHTa yCTOI7|‘-IVIBOCTVI. CDaKTOpr,
onpegnendwowmne yCTOVI'-lI/IBOCTb KOMMNEeKCHbIX NOHOB B pacTBope. OcobeHHOCTU anccoumauny ABOVHbIX CONe.

Tema 12. OkucnuTenbHO-BOCCTaHOBUTE/bHbIE peakuun (OCHOBHbIE NOHATUS).

Okwncnutenn n BocctaHoBuTenu. OCHOBHbBIE TUMbl OKUCTINTENBHO-BOCCTAHOBUTENbHBIX PEAKLIMIA: MEXMONEKYNAPHOIO U
BHYTPUMONEKYNSPHOrO OKUCNEHNSA-BOCCTAHOBNEHNS, AUCTPONOPLMOHNPOBAHUS, CONMPONOPLVOHNPOBAaHNS.
OKMNCNNTENbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. V306paxeHne oKnCInTeNnbHO-BOCCTAHOBUTENbHBIX CUCTEM METOLOM
nonypeakumin. CoctaBneHue ypaBHEHNIA OKUCNINTENbHO-BOCCTAHOBUTENBHbBIX PEaKLUiA 1 pacCTaHOBKa KOAOPULIMEHTOB
METOLOM 3/IEKTPOHHOro 6anaHca u METOA0M NONypeakLImii.

Tema 13. SnekTpogHble NOTEeHUWaNbl. XMMUYECKMe NCTOYHUKM TOKa

OKUCNTENbHO-BOCCTAHOBUTENbHbBIE (INEKTPOAHbIE) MOTeHUMabl Kak KOIMYECTBEHHAs XapaKTepucTika
OKUCNNTENbHO-BOCCTAHOBUTENbHBIX cUCTEM. YpaBHeHne HepHcTa. 3aBNCUMOCTb BENMHYUHBI 3NIEKTPOLHOro NoTeHuuana
OT KOHLIEHTpaLMKN MOHOB B pacTeope, pH, TeMnepatypbl, komnnekcoobpasosaHus. MNpupoaa ckadka noteHumana Ha
rpaHuue pasgena pas. BooopomHbiit anekTpoa Kak anekTpon cpaBHeHusl. CTaHOoapTHble 3NeKTPoAHbIe NoTeHUMasbl 1
crnocobbl Mx onpeaeneHns. 3aBUCMMOCTb MeXy BENMYMHAMMN OKUCTUTENbHO-BOCCTAHOBUTENbHBIX MOTEHLMANIOB CUCTEM
1 n3mMeHeHnem aHeprum Mbbcea. Micnonb3oBaHne cTaHAapTHBIX MOTEHUMANIOB O/15i OLEHKM BO3MOXHOCTU MPOTEKAHMS]
OKMCNNTENIbHO-BOCCTAHOBUTENbHBIX PeaKLMA.

OKucNUTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA BOAbl. YCTOMYMBOCTb OKUCIUTENBHO-BOCCTAHOBUTENBHBIX CUCTEM B
BOOHbIX pacTBopax.

OnekTpomHble noTeHumanbl Metannos. CtaHOapTHbIE 3NEeKTPOLHbIE MOTEHUMANbI U 3NEKTPOXUMUYECKNIA P
HanpsixeHuin metannos. [onoxeHve MeTannos B psOy HaNPSXXeHU U BO3MOXHOCTb X B3anUMOOENCTBUS C BOLOW,
BOOHbIMW PacTBOPaMu KUCMOT 1 LWeNoYel, CoNnsaMn gpyrnux Metannos. AKTUBHOCTb METANNIOB B 3aBNCUMOCTM OT UX
MONOXEHNS B psidy HarnpsiXeHW 1 B Neproanyeckoi cucteme. Moabop okucnntenel n BOCCTAHOBUTENE C yHETOM
CTaHAapTHbIX OKUCANTENbHO-BOCCTAHOBUTENbHbIX NOTeHuuanos. Juarpammsl Jlatumepa n dpocra.

[MoHATME O ranbBaHWUYECKMX 3NIEMEHTAX, aKKyMynsaTopax.

Tema 14. dnektponuns. Kopposus. MNeprnognyeckuini 3aKoH 1 o6LLNe 3aKOHOMEPHOCTU U3MEHEHUs1 CBOMCTB
coeaVnHeHnn

Kopp03|/|9| MeTannoB 1 CNiaBoB Kak C-)J'IeKTpOXI/IMI/I‘-IeCKI/Iﬁ npouecc. MeToab! 3aWunTLl OT Koppo3un.

OKnNCNNTENbHO-BOCCTAHOBUTENBHbBIE MPOLIECCHI C YHaCTMEM 3NIEKTPMNYECKOr0 TOKA. DNEKTPUHECKUIA TOK KaK CUMbHbIIA
OKVCHISIIOWNIA 1 BOCCTAHABNMBAIOIWNIA areHT. CXeMbl MPOLIECCOB HA 9NeKTPOAAxX (MIHEPTHBIX U aKTUBHbIX) MPK
3MEeKTPONN3e PacnnaBoB CONel 1 BOLHbIX PACTBOPOB CONEN, KUCNOT M OCHOBaHWIA. BeloeneHune Ha katone BoLoOpoaa,
meTannoB. OKNCNeHME Ha aHOAE MPOCTBIX U CIIOXHbIX aHUOHOB.

Tema 15. NanoreHbl 1 X coeguHeHns

Obwas xapaktepuctuka aneMeHToB. CTpOeHVe aTOMOB. VI3MEHEeHMe Mo rpynne aToMHbIX PaauycoB, MOHU3ALMOHHbIX
MOTEHLUMAN0B, CPOACTBA K ANEKTPOHY U 9NEKTPOOTPULATENbHOCTY 3N1EMEHTOB. BaneHTHOCTb 1 CTENeHU OKUCNEHUS
aToMOB. VI3ameHeHue Mo rpynne yCTOM4YMBOCTY COeAVHEHNI B BbICLIEN CTEMEHW OKUCNEHVS aTOMOB. XapakTep
XUMWYECKMX CBA3E B coeanHeHunsix. MpusHaku metannnyHocTy y nopa. OcobeHHocTn dptopa.

®duanyeckne CBONCTBA NPOCTbIX BEIWECTB. VI3MeHeHNe TeMnepaTyp NnaBneHns 1 KUNeHNs B psay coTop-acTar.
Xummyeckue CBOMNCTBA MPOCTbIX BEWECTB. I3MeHeHne aHeprum CBS3n B MONEKYNax ranoreHos no rpynne u

peakumnoHHas cnocobHocTb ranoreHoB. OTHOLWEHWE K BOAE, WenoYam, Metannam u Hemetannam. TOKCMYHOCTb
ranoreHoB. Mepbl NPeaoCcTOPOXHOCTM Npn paboTe ¢ ranoreHamu.

DopMbl HaXoXAeHNUs ranoreHoB B npupoae. O6Wwmin NPUHUMN NOoNyYeHUst CBOBOAHbIX ranoreHoB. MNprMeHeHne.
["anoreHoBOAOPOAbI. YCTOMYMBOCTb MOMIEKYN. XapakTep XMMUYECKMX CBSA3EN B Monekynax. Accoumaums Monekyn
doTopoBonopoaa. Puanyeckre CBOMNCTBA ranoreHoBoaopoaoB. 3MeHeHe TeMnepaTyp NNaBneHNs U KUNEHWS B psay
¢OTOPOBOAOPOL-MO00BOAOPOL.

Xumunyeckue concTea. PeakumoHHas cnocobHocTb. BoccTaHoBUTENbHBIE M KUCNOTHBIE cBOCTBa. OCOBEHHOCTM
PTOPOBOAOPOAHON KMCNOoThl. OBLWmMe NPUHLMMbI MONYYEHUst ranoreHoBoLopoaoB. [poMbIlWNEHHOE Noy4YeHNe CONsSIHOM
Kucnotbl. [pUMeHeHne CoONsSHOM 1 NNaBMKOBOW KUCAOT.
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["anoreHmabl. [anoreHnabl OCHOBHbLIE, aM@oTepHble, KUCNOTHbIE. I'Ionleeprle ranoreHnabl. Ceolictea. OCoBEHHOCTM
rmgponnsa rasioreHnnooB pa3HbIX TUMOB. rI/I,D,pOCpTOpVI,D,bI.

Okemapl dptopa, xnopa (1, 4, 7), 6poma(1), nopa(5). Ceoictea. Knucnoponconepxatme KucnoTel xnopa 6poma, hoaa.
CtpoeHune monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKUCIUTENbHBIE 1 KUCTOTHBIE cBolcTBa. ObLume npuHUMmMbI
nony4yeHuns.

Conun KncnopoanconepXxatmnx KMCnoT ranoreHos. OkucnutenbHble CBOMCTBA. CpaBHI/ITeﬂbHaFI YCTOIZLIMBOCTb conemnun
KNCNOT. I'IpleeHeHVIe rMNoxXnopuToB, XNopaTtos, Nepxnopartos. Okucnsitowme, ropro4me n B3pbiB4aTbie CMeCn Ha OCHOBE
Xnopara n nepxnopara Kanums.

MexranoreHHble coeMHeHuWs (MHTepranoreHuabl). dTopuabl xnopa (1,3,5), 6poma (1,3,5,), hoga (1,3,5,7). Xnopuabl
6poma (1), nona (1,3). CpaBHUTENbHAS YCTONYMBOCTE OTOPULOB U XNnopnaoB. CTpoeHme, nonyYyeHne, peakLumoHHas
CnocobHOCTb. DTOPUpPYIOLWME areHThI.

Tema 16. Kucnopopn v ero coeamHeHusi. XanbKoreHbl U UX coe AUHEHURA

MpocTble BewecTsa. ANNOTPOMNHbIE MOANCMKALMM KUCnopoaa. XuMmnyeckas CBsi3b B MONEKYNE KMCnopoaa ¢ nosuuuia
Teopun BC n MO. CtpoeHune monekynbl 030Ha. [onMmopHble Mmogndmnkaumnm cepbl. YCNOBKS CyLWweCTBOBaHNS
[BYXaTOMHbIX MONekyn. VIaMeHeHne HemMeTannm4yeckux n MeTaninyeckmx CBOMCTB MPOCTbIX BEWECTB.
MNMonynpoBOAHMKOBbIE CBOWCTBA CeneHa.

XnMmnyeckune cBoicTea MPOCTbIX BELWeCTB. OkucnutenbHo-BOCCTaHOBUTENbHbIE cBoMcTBA. OTHOWEHMEe NPOCTbIX BeWecCTB
K MeTannam n Hemetannam, sone, KNCcnotam u wenovam.

DOpMbI HAXOXAEHUS ANEMEHTOB B Npupoae. MNprHUMnbI nony4YeHus kucnopona v o3oHa. MNprmMeHeHne NpocTbIX
BELLECTB.

Mmopnabl H23. CtpoeHue monekyn. TepmoamHammnyeckas YCTonumBocTb. Puramnyeckune cBoincTaa. ViameHeHne
TemMneparyp NnasneHUs n KUNeHus B pagy Boga-TennyposoLopos.

Xummnyeckue ceoicTea. BoccTaHoBUTENBHBIE M KUCNOTHBIE CBOWCTBA B Py Boaa- Tennyposonopon. Cepooaopos.
CaoitctBa. TOKCMYHOCTb XaNbKoreHoBoaopoaos. Obwme NPUHUMMbI KX NMONYYEHNS.

XanbkoreHngbl. CpeuHme N KMNCnble XanbkKoreHnabl. I'vu:Lponms. Obwwne NPUHUWMNbI NONy4eHns. I'IpvlmeHeHme.
XanbkoreHngbl Kak nonynpoBoaHUNKOBbIE MaTepuarbl.

Mepokcma Bogopona. CtpoeHme monekynbl. [lonydeHne. YcTonumBocTb. OKNCANTENBHO-BOCCTAHOBUTENBHLIE CBOWCTBA B
pasnuyHbIX cpenax. lNprmeHeHne.

rI/I}J,pI/I,EI,bI cepbl HnSn. CTpoeHI/Ie Monekyn. YctonumeocTb. KUCNOTHLIE N OKUCNNTENBHO-BOCCTAHOBUTENbLHBLIE CBOMCTBA.
I'Ionmcynbcpmp,bl. CpaBHMTeﬂbHaﬂ yCTOVIHI/IBOCTb nonNuCcynbOUO0B U COOTBETCTBYIOWUX UM KUCNOT.

Oxkcmppl. Okenabl aneMeHToB (4,6). OcobeHHOCTH CTPoeHUs. OTHOWEHME OKCUIOB K BOAE, KMCNOTaM U Wenoyam.
OkuncnnTenbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. [puHUMNBI nonyveHns. MNprMeHeHe CEpPHUCTOro rasa 1 BAMsHWE ero Ha
OKpyXaloluyto cpeay.

CepHucTas, ceneHncras n Tennypuctas Kucnotbl. CTpoeHne Monekyn n aHMOHOB KMCNOT. KUCNoTHbIE 1
OKUCNMTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA B PAAy cepHucTas-tennypuctas kucnotel. Conn. Cynbutbl cpeaHmne u
kucnble. 'maponna coneir. OKMCNNTENBHO-BOCCTAHOBUTENbHBIE CBONCTBA. [onyyeHme.

CepHas, ceneHoBas v Tennyposas kucnotbl. CTpoeHne Monekyn n aHMoHOB KUCNOT. KNCNOTHbIE N OKUCANTENbHbIE
CBOICTBA B psiay cepHasl Tennyposast kucnotbl. CBoiicTBa pa3baBneHHON 1 KOHLIEHTPUPOBAHHO CEPHO KUCNOTbI.
M'mppatbl cepHoi kmcnoTol. MNonncepHbie kncnotol. OneyM. [NpomblwneHHbIE METOAbI MOlyHEHNS CEPHOI KUCNOTbI.
TepMmoaomHammnyeckas xapakTepucTuka peakumm OKUCNEHNS CepHUCTOro rasa. [prMeHeHne cepHoli KUCNOThl B
npombiwneHHocTn. CynbdpaTtsl. [mapocynbdatsl. Jucynbdatsel (nnpocynbdatsl). CeneHatbl. Tennyparbl.

TuokucnoTbl 1 ux conn. Tuocynbcpatbl. CTpoeHne TrocynbaT-noHa. BocctaHoBuTeNnbHbIE CBOMCTBA TUOCYNbdaTa
HaTtpwus. MNpumeHeHre TuocynbaTa HaTpus.

MonMTMOHOBbIE KUCTOTHI 1 UX conu. MuapocepHuctas kucnota. CtpoeHue nx monekyn. OTHOCMTENbHAS YCTONYMBOCTD U
OKMCIIUTENBbHO-BOCCTAHOBUTENbHBIE CBOMCTBA KUCNOT U X CONEN.

MepokcokmcnoThl cepbl 1 Ux conun. MNepokcoMOHOCEPHAS 1 NepoKcoaucepHas KMcnotel. CTPOEHWE UX MOMEKY.
Mepokcocynbgatbl. INEKTPOCUHTES NEPOKCOKNCIOT U Coneit. VIx oKMCnnTenbHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

anoreHupbl cepbl. CpaBHUTENbHAS yCTOMYMBOCTL. CBOVicTBa. OKcoxnopuabl cepbl. Okcoxnopua cepbl. rnokcoxnopug
cepbl. CTpoeHue Monekyn. Mmaponua. CpaBHUTENbHAS YCTONYMBOCTD PA3/NYHBIX OKCOranoreHnLoB Cepbl, CENeHa,
Tennypa.

Tema 17. A30T 1 ero coeaHeHUs. MMTHUKTOreHbl N UX COeAUHEHUS

CTpoeHre aToMoB, BaneHTHOCTU. HaxoxaeHve B npupoae, annotponusi. A30T, CTPOEHNE MONEKY/bl U CBOWCTBA.
AMMUaK, CTPOEHME MONEKY/bI, CBOMCTBA, CONV aMMoHust. MmapaauH. Okcuabl a3ota, CTPOeHME MOMEKys, CBOMCTBA.
A30TnCTast U a30THAsA KUCNOThI, UX CBOMCTBA U conu. A30THble ynobperusi. docchop, ero ceolicTa, DocuH. Okeuabl u
OKCO-KMCNoThl ¢pocdpopa, ux conu. PoccopHbie ynobperusi, Buonornyeckas ponb azota u gpocgpopa. Mbllwbsik, cypbMa
1 BUCMYT, UX CBOVCTBA U COEAVNHEHNSI.

Tema 18. Bogopopn 1 ero coeauHeHus. Yrnepoa, KpeMHUA, repMaHuii M UX coe AUHeHUs

CTpoeHne atoma, naoTonbl, ocoboe nonoxewue B MC. CTpoeHne monekynbl. HaxoxaeHune B npupoae, NonyyeHune 1
cBovicTBa Bogopoaa. Mmapuabl. Bona, ctpoeHne monekynbl. CTpyKTypa Nbha v XUAKow BoLbl. [mapatsl v
KpvcTannormapartbl. Jlmarpamma cocTtosiHis Bogbl. CBoicTBa BoAbl. MNprpoaHble Boabl. O4ncTka BoAbl.
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CTpoeHme aTOMOB, Ba/IEHTHOCTW, HaxoXxgeHmne B npunpone, anioTponuns. anepon, €ro CBOWCTBA. Kap6vu1b|. Okcunapl
yrnepona. YronbHas kmucnota n ee conu. erMHVIVI, €ro CBOWMCTBA. erMHI/IeBbIe KNCNOTbI, CUNUKaTbl, X CTPOEHUE.
FepMaHM|7|, 0NOBO, CBMHELL, X CBONCTBA N COEANHEHNS.

Tema 19. Metannbl B nepuognyeckon cucreme. Mertannmyeckas cBsisb. 30HHasi TEOpUS MeTalNIN4eCKUX
KpucTannos

Obwas xapaktepuctuka metannos. Obwue ceoicTea MetannoB. HaxoxneHue B npupoge. WenoyHbie n
LenoYyHo3eMenbHble MeTanbl B Buae coneil. TutaH, MapraHeL, XpoM, Xeneso, Mefb, LMPKOHWUIA, TOPWIA, altOMUHWIA B
BUIE OKCULOB. PTyTb, KAAMWIA, UMHK, ONIOBO, CypbMa, BUCMYT, HVKENb, KoBanbT,xeneso B Buae cynbgunos. Crnocobebl
oboraleHns pyn (cenapauvs no yaenbHoOW Macce, MarHUTHas cenapauus, gonotaums). Cnocobbl MONy4YeHns MeTannos
(NnpoMeTannypruieckunin, MeTanioTepMums, rmapomMeTanyprus, aneKTpoMeTannyprus, nopowKosas MeTannyprus).
Cnocobbl nonyYeHns meTannoB ocoboli YACTOTbI (NMeperoHka B BakyyMe, 30HHas NnaBska, TePMUYECcKoe pasnoxeHue
NeTy4nx coelIMHEeHN).

MeTannuyeckas cBasb. OCOBEHHOCTM KPpUCTaNNYEeCKOro CTpoeHns 60/blWNHCTBA MeTanno.. MNpenctaBneHns o 30HHOM
CTPYKTYpe TBepaoro Tena. Xnummyeckas CBsidb B MeTannax u obpasoBaHme ?3neKTPOHHOro rasza?. MoHsTe o BaneHTHoOM
30He, 30He nposoaunmocTn (3I1) n paspewenHoi 3oHe (P3). MNepekpbiBaHne B3 n 31, pazgeneHne 3anpeleHHon
30HOI. [leneHne TBepAbIX TEN HA AN3NEKTPUKU, NONYNPOBOAHMKM U METaNSbl. NEKTPOHHO-AbIPOYHAS MPOBOANUMOCTb.

Tema 20. PN3MKO-XMMUUYECKUNA aHaANN3.

Duanko-xmmnyeckmin ananuna (PXA). NayveHne onanyeckoro CBONCTBA CUCTEMbI KaK (DYHKLIMM COCTaBa Unmn BHELWHNX
ycnoBuid. TepMUHbI 1 NMOHATUS DXA (rOMOreHHble CUCTEMbI, FETEPOreHHbIE CUCTEMBI, Pa3a, YMCNO cTeneHe cBoboapl,
9BTekTUKa). MNpasuno ¢as M'bbca. Tunbl anarpamm: 1.uarpamma COCTOSHNUSA OBYXKOMMOHEHTHOW CUCTEMbI C
SBTEKTMKOW (KOMMOHEHTbI HEOrpaHUYeHHO PacTBOPUMbI B XMUOKOM COCTOSHUM U HEPACTBOPUMbI B TBEPLOM).

2.[lnarpamma ¢ B3aMMHOW HeorpaHN4eHHON pacTBOPUMOCTbLIO B TBEPLOOM COCTOSHUM (3TO M3OMOPAOHbIE BELWECTBA,
Kpuctannunsyiowmnecs B 0ANHaKoBbIX qoopMax). Teepable pacTBOpbl (3aMeLeHUs 1 BHeLPEHNS).

3.0unarpamma B cnyyae 06pasoBaHUs XMMUYECKOrO (MHTEPMETANNIMYECKOr0) COEANHEHMS.
MpuHUKMnbl HenpepbiBHOCTM U cooTBeTcTBUSA H.C.KypHakoBa. MeTtannoxmmus.

Tunbl MeTannos:

1.MeTannbl B3aMMHO pacTBOPSIOTCS B XMIKOM COCTOSIHWM, a B TBEPLOM 00pasytoT 3BTEKTUKY.
2.MeTtannbl He B3aMOOENCTBYIOT APYr C APYrOM HU B XWUOKOM, H/ B TBEPOOM COCTOSHUSIX.
3.Metannbl 06pasyoT Apyr C APYroM Xuakne 1 Tsepasle pacteopbl Ntoboro cocrasa.
4.MeTtannbl 06pasytoT Mexay coboli 0LHO UM HECKONBbKO METANNIMYECKNX COEANHEHWIA.

MeTtannuyeckune PacTBOpbI. 06pasoBaH|/|e QHepreTn4eckmnx npun yCcnosmnm aHepretTn4eckoro n npocTpaHCTBEHHOro
COOTBETCTBUA NepeKpbiBAOWNXCA op6v|Tane|7|. 3aBnNCMMOCTb PaCcTBOPUMOCTK B MeTainax OoT Yncna BaneHTHbIX
9NIEKTPOHOB, X TUNA N 3HEePreTn4eCckoro COCToAHNA.

Koppoaus metannos: xummnyeckas (LeincTBme Cyxmx rasoB, CEpOBOLOPOLA, OUOKCMAA CEPbI) N ANEKTPOXMMNYECKas
(paspyweHne metanna 3a cHeT HEOLHOPOOHOCTY B MPUCYTCTBMM SNEKTPONMTA) KOPPO3uto. 3 cTaamm
9NEKTPOXMMMYECKOrO paspyweHns metanna: 1. AHOOHbIV npouecc (Nepexon MeTanna B pacTBop MoL4 BANSHNEM
rngpataumn). 2.Nepexon anekTpoHa OT aHoda K karogy. 3.KaTooHbln Mpouece - CBA3biBAHME 3NIEKTPOHA
nenonapu3atopom (MPOTOHOM M MONEKYNOW KNCNOPOAa).

3awmTa o1 Koppo3uwn. KJ'IaCCI/I(*)VIKaLI,I/Iﬂ MeTannoB B 3aBUCUMOCTU OT X aKTUBHOCTW.

Tema 21. LLLenoyHblie U WenoYyHo3eMeslbHble MeTabl

Xumuns s-anemeHToB. CXOACTBO CBOWCTB. XMMMYECKas akTUBHOCTb WenoYHbix metannos (LLM). Monapuaytowee neictene
LLIM. PactBOpuMble B Boae conv. TpyaHOpPacTBOPMMbIE OKCOX/0paThl, XNoponnaTuHaThl U HUTpokobanbTatbl Kanus,
pybuamns n uesns.

LLlenoyHo3emenbHble MeTannbl (LU3M). NameHeHue noteHumanos noHnsauum (M) W3M. N3ameHeHne MeTannnyeckmx
cBoiicTB. CBoiicTea 6epunnust u MarHus. uaroHanbHoe CXoACTBO 6EpUNns ¢ antoMUHNEM, MarHusi C IUTUEM.
AmdpoTepHocTb Bepunnus. "Bepunnnesbie” nyyn. PacnpocTpaHeHne B 3eMHO Kope B COOTBETCTBUM C FEOXMMNYECKIM
npasunom MeHaeneesa nerkux LU3M (kanbumii, MarHuia), Taxensix (CTpoHUWIA, Gapuii).

Oxkemppl W3M. Ux coctas MO. MameHeHne cuna ocHoBaHuiA npu nepexone oT bepunnus k 6apuio. Mmapokcuapl
KanbLus, CTPOHUMS 1 6apus: ux CBOMCTBA. MapoKcKa MarH1s Kak OCHOBaHWe cpenHel cunol. Fmaopokewa 6epunnns
Kak ampoTepHoe ocHoBaHuve. MNprynHa aMmpoTEPHOCTM - CMOCOBHOCTL K KOMNnekcoobpasoBaHmio
(rmppookcokomnnekcol). Mmaponns conei 6epunnns. N3ameHeHne sHepruv rugpatauum B psay bepunnuii, 6apuii.
BesBoaHble cynbgathl Kanbums, CTPOHUMS 1 6apurs. PacTBOpUMMOCTb Coneli 0HO3apPsALHbIX, OBYX- U TPEX3APSAOHbIX
aHnoHoB. KomnnekcoHaTtbl W3M (kpome Bepunnus) xenatHoro Tmna pacTBOpUMLIE B BOAE.
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Tema 22. Xumus d-anemeHTOB. O6L1ME 3aKOHOMEpHOCTU. CTeneHun okucneHusi. Komnnekcoobpa3soBaHue

O6was xapakTepucTuka nepexoHolx MeTannios. MNepexofHble MeTanbl Kak anemeHTbl ¢ d- nnu f-obonoykamm 4acTUyHO
3anO0NIHEHHbIMMW 3NIEKTPOHAMK B N30/IMPOBAHHOM aToMe UM 06bIYHO BCTPEYAOWMMUCS COCTOSIHUSIMUA OKMUCTIEHWSI.
3anonHeHue 3d-opbutaneii ckaHams. MNposansl 3anonHeHus 3d-opbutaneii y xpoma u Mmeau. SMNMpPUYECKoe NpPaBuno:
Hanbonee sHepreTNYeCcKn cTabunbHbl SNEKTPOHHbBIE KOHCPUIYpaLIMI C HAMNOMOBUHY UK NOMHOCTbIO 3aNONHEHHbIMU
opbutansimu. HapylweHuns nocnenoBaTtensHOCTY 3anoNHEeHNs 0AHO3NEKTPOHHbIX opbuTtanei. MexanekTpoHHoe
B3aMMOOENCTBME N POPMUPOBAHMMN ANEKTPOHHOM KOHUrypaumm. SHeprus MEXaNeKTPOHHOrO B3aUMOLENCTBMS Kak
CyMMa [BYX NPOTMBOMOMIOXHbIX MO 3HAKy BKNaA0B (MONOXMUTENBHON SHEPrumM OTTanknsaHns SNeKTPOHOB U
oTpuuaTensHolh 0bMeHHon aHeprum). OBMeHHas 3HepPrus Npu B3aMMoAeNCTBMN [BYX 3NEKTPOHOB U 3Heprus
crnapvBaHUs 3N1eKTPOHOB C 06paTHLIM 3HAKOM. HE e AVUHCTBEHHBIN hakTop, BnusiHne Ha yCTOMYMBOCTbL 3NEKTPOHHONA
KOHpUrypaumum n3MeHeH1st BENNYMHbI 0OMEHHOW 3Heprumn n nameHeHns M.

Tema 23. CkaHAMN, UTTPpUN, NaHTaH. Peako3eMenbHble 3/IeMEeHTbI

OnemeHTbl Nob6oyHol noarpynnel W B rpynnbl: Bxoaat 32 anemeHTta - 17 peakosemenbHbix (P39), akTuHWi n 14
aKkTMHUAOoB. P33: ckaHanit, NTTpui, naHTaH u 14 naHtaHMaoB. I3MeHeHne aTOMHbIX 1 MOHHbIX PaLAMyCOB (NaHTaHWOHOE
cxartve) B psgy uepwuii - nioteumin. CBOWCTBA NErKUX NaHTaHNOOB M TaHTaHa, TAXenbIX - U utTpus. IeneHune
NaHTaHWOOB Ha LEepUEBYIO (NaHTaH, Lepui - eBPONUiA) U TTPUEBYIO (UTTPUIA, rAAONMHUA-NOTEUNA) nogrpynnbl. [se
noarpynnbl akTMHULOB: KIopus (TOpUi-kKiopwrii) n 6epknusi (6epknuii-noypeHcuii). CTeneHn oKUCIeHUs NaHTaHNLoB,
uepusi n esponusi. OCOBEHHOCTN XMMUKN NaHTaHWAOB.

Tema 24. TuTaH, LMPKOHUNA, radPHUIN U NX coeauHeHusi. AKBa- U TMAPOKCOKOMIM/IEKChI

Moarpynna titaHa (1Y B noarpynna ). CTeneHb OKMCNEHNS 1 POCT aTOMHOIO HoMepa. VIaMeHeHre aTOMHbIX U MOHHbIX
paauycoB Npwv nepexone oT TUTaHa K UMpPKoHWo. CBOMCTBA LMPKOHNUS 1 radoHus. BnusiHve naHTaHWAHOro cxarus.
XapakTepHble cTeneHn okucnenus tntaHa. ObpasoBaHue OMOKCUOO0B. PacTBOPEHVE TUTaHA - B ropsivei
XNOPVCTOBOAOPOLHOMN M NNaBUKOBOW KUCNOTaX, B KOHLEHTPUPOBaHHO Wwenoyn. PactBopeHne LMPKOHWS 1 radoHns 3a
CYET UX OKMCNEHNs 1 06pa3oBaHust aHMoHHbIX KC. Obpa3oBaHme okTasapryecknx aksakomnnekcos tutaHa(ll).
OcobeHHoCTH rmaponusa.

Tema 25. BaHaguii, HNO6MI, TaHTan. U3ononucoennHeHUsi BaHaousi: 3aBUCUMOCTb cocTaBsa ot pH.
ConocTaBneHue penokc-CBOUCTB

Monrpynna BaHanous (YB nogrpynna). CeoiicTBa HMOOMSA 1 TaHTana. dranyeckme n xmMMmyeckme CBOMCTBA N UX CBSI3b C
HanM4yneMm HecnapeHHbIX ANEKTPOHOB d-3NeKTPOHOB. M3aMeHeHNs B aHeprusx ns- u (n-1)d-opbutaneir. CteneHb
OKMCNEHNS BaHAAMS B COeAMHEHUsX (0T 2+ 00 5+). MoaTtomy peanmaytotcs CTeneHn okKncneHns H1obus n TaHtana (4+ n
5+). Ctabunusauusi CTeneHn oKMCneHns 5+ (COeAUHEHNS C KOBANEHTHOM CBS3bIO - KUCNOPOAHbIE U FanoreHnabl).
XvMnyeckasl yCTON4MBOCTb METASIIOB.

PacTBopeHue BaHaoms B NNaBUKOBOW, a30THOW, KOHLEHTPUPOBAHHOW CEPHOI KMCNoTax 1 B LAPCKO BOOKE.
O6pasoBaHne BaHanMH-NoHa. MekcadbTopuiHbin KC BaHaoms (Y). PacTBopeHue HMOBUS 1 TaHTana B NnaBMKOBOWA
KMCNOTE U ee CMecu ¢ a30THoI kucnoToin. ObpasoBaHne doTopuaHbix KC.

VoHbl aneMeHTOB noArpynnbl BaHaAUs Kak ?>kecTkme Kucnotol? no MNMupcoHy. BaHaguesbie KMCNOTbI, BaHaaaThbl 1
nsononusaHanatbl. PaBHoBecus B pacTBopax CoeAnHeHUn BaHaans B 3aBMcuMocTu ot pH. BaHaonH-noH
(OrnokcoeaHanmi Y), kKak OCHOBHas xvMmnyeckas doopma cylecTsoBaHus BaHaans (Y) B CUIbHOKMCNbBIX pacTBOpax.
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Tema 26. Xpom, monnbaeH, Bonbcdopam. OKcuabl, rmapokcuabl, Kucnortbl. KomnnekcHole coeguHeHust xpoma(Ll).

CoenuHenuns xpoma (W). Hanbonee xapaktepHas cTeneHb okucneHns ans xpoma. CeoiicTea okcmaa xpoma. ameHeHve
oKpacku pacTsopos conei xpoma (L) B 3aBMCMMOCTUN OT YCNOBUIA.

CeolictBa rugpokcuaa xpoma (W). Mrmaponns coneit xpoma (LL). O6pasoBaHue 1 cBONCTBA XPOMATOB 1 BUXPOMATOB.

PaznuyHble coeanHeHns MmonnbaeHa u Bonbgopama ? yCnoBusi NUSMeHeHns CTeneHen okucneHns. Baanmoaeictene ¢
Kmcnoponom sosayxa. [Nonukucnotol (Cogepxar ocTaTku OOHON M TOW Xe KMCNOTbl) U reTepOononuKUCnoThl (cogepxar
OCTaTKy pasHbiX KUCNOT).

BnusiHne pH Ha cywectsoBaHne n3ononMmonnboatos B pa3nnyHbix oopMax: WwenoyHas cpena - npeobnanaet
monumbaat-aHnoH, npu pH = 4-5 obpasyetcsa rentamonmbaart, npu pH mMeHblwe 5 - okTamonnbnar.

Tema 27. MapraHeu,, TexHeu i, peHuin. CBONCTBa COeAMHEHM MapraHua ¢ pa3fiMyHbIMU CTENMEeHAMU OKUCNEeHUS.
3aBucuMocCTb noTeHumana ot pH.

Moarpynna mapraHua ( Y11 B noarpynna). CoeanHeHns MapraHua B COCTOSHUsAX okucnenmsa M, W, 1Y, Y, Y1, Y11.
Hanbonee ycToinynBasi cteneHb OKUCEHUsl peHust n TexHeumsi. OcobeHHOCTM pacTBOPEHUSI META/OB: MapraHua B
pa3baBneHHbIX KACNOTax, PEHUSI U TEXHELMS B a30THOM kmucnoTe (06pa3oBaHne NeppeHaToB 1 nepTexHaTaTos).
Crabunumsaums creneHn okmcnenms Y11.

CoenuHeHns mapraHua B cteneHun okucneHns (). Ycnosus nepexona B cteneHb okmucnenus (Y1) n (Y11).

MapraHey (1Y). BocctaHoBneHve nuponto3nTa (anokecuaa MapraHua) B cynbdpat mapradua (). ObpasosaHue
KnacTepos (Ha npumepe peHuns).

MapraHey (Y1). Conu maHraHatbl (peHaTbl, TexHataTtbl). Peakumm oMcnponopunoHMpoBaHNs MaHraHaToB.
BoccTtaHoBneHne MaHraHaToB B KUCNOW, HENTPaNbHOW NNW WENOYHON cpenax.

CoennHenns mapradua (Y11), texHeums (Y11), penus (Y11). B cpene BocctaHoBneHne nepmMaHraHaTa B KIUCOM
(mapraneu (I1)), B HEMTpaNbHOR (AMOKCKMA MapraHua (MMPOo3nT)), WENOYHOM (MaHraHar) cpenax.

Tema 28. XKenes0, ko6anbT, HUKeNb. KoMnnekcHble COeQUHEHUs: YCTOMYNBOCTb, dHEpPreTMyeckue guarpammol.
Ponb B 6Monornyeckux npoLeccax.

VIII B nogrpynna. Knaccudprkauus no septmkanu n no ropusoHtanu (3 nepvoga d-anemeHTos). 1o BepTukanu: Tpuaga
Xenesa (pyTeHwii, ocMuit), Tpmaga kobanbTta (poLaunii, Mpuanin), Tpmana Hukens (nannaguii, nnatuHel). Mo ropusoHTanu:
CEMeNCTBO Xenesa (xeneso, kobanbT, HUKENb), CEMENCTBO MNATUHbI (PYTEHUS, POAMS, MANNaaus, OCMUIA, NNaTNHa,
npuann).

Tpwanbl N0 BEpTUKANN: CXOACTBO MO CTPOEHMIO BHEIWHUX 9N1EKTPOHHbIX 060nouyek, peanusaumns 6onee BbICOKMX
cTeneHel OKUCNeHWsl, POCT MHEPTHOCTW. XUMUYECKME CBOMCTBA Xene3a: 0cOBEHHOCTY B3anMOLEACTBUS C
pas3baBneHHbIMU KACNIO0TaMm, C KOHLEHTPUPOBaHHOW a30THOW U 100%-Hol CepHOI KMCNOTOM (MpoLecchl naccueaumm).
B3aumopneiicTBue co wenovamu: ycnosmsi obpasoBaHusi rmapookcokomnekca xeneaa (). CeolicTBa coeMHeHNI
xenesa ([1): yctonumsocTb K Kucnopody Bo3gyxa B coctase conu Mopa. KaTtnoHHble 1 aHMOoHHbIe Komnnekebl. Pasnuyms
no TepmoamHammnyeckoin yctondmsoctu KC xenesa () ¢ nurangammn cnaboro nonst u cunbHoro nons, cornacHo TKI.
CoennHeHns xenesa (). M'moponns pacteopos coneli xenesa (). BnusiHne cunbHbIX KACNOT, WENOYHON cpeabl Ha
rnoponuns. CXoACTBO OTAENbHbIX CBOWCTB conelt xeneaa (L) ¢ consamn xpoma(Ll), antommHns(L), xenesa (1) ¢ marHns
(). YCTONYMBOCTb KATUOHHBIX M aHUOHHbIX KC.

CsoiicTBa K0banbTa 1 HUKENS: PaCTBOPMMOCTb B KUCNOTaX U LWenovax (6onblias MHePTHOCTb, YEM Y Xenesa).
Yctoiumneoctb KC kobanbta (M) u Hukens (M) no oTHoweHuo K Kucnopoay Bosnyxa. Oktasgpuyeckas u
Tepasapuyeckas KoHgurypauum KC kobanbT (IM). Oktasapuyeckue (akBaKC) n tetpasppuyeckme KC Hukens ().
YcnoBus peanusaumm NnoCKOKBaapaTHOM KoHgpurypaumn. BoamoxHocTe obpasoBaHus xenatos - Hukenb (1) ¢
OMMETUATTMOKCYMOM.
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Tema 29. Metannbl nnatnHoBou rpynnbl. KuHeTMyeckas MHepTHOCTb. KOMMNNeKCHble CoOe AUHEHUSA: N30MepUs,
achdhekT TpaHC-BNUAHUS

MnatnHosble MeTtannsbl (MM). Hannuune BbiCMX cTENeHER OKUCNEHNS Y NNATUHOBBIX MeTannosB. CnocobHOCTb K
KomnnekcoobpasoBaHuio. JloHOPHO-aKLENTOPHOE B3aUMOLENCTBME U YBENUYEHWE pacluenneHus d-opbutanei
KpucTannuyeckum nonem nuraHna. ObpasosaHre KOBaneHTHbIX CBS3el ¢ nuraHaom. O6pasoBaHue HU3KOCIMHOBbLIX KC
(baxe c nuraHpamm cnaboro nons). MHeptHocTb KC. MamMeHeHne kuHeTudeckoin nHeptHoctu B MNC no Beptukanu:
(CBSI3b C YBENMYEHMEM SHEPrM paclenneHns KpUcTanimyeckmnm nonemM NUraHaos v yBenmyeHnem npo4yHoCTr
KOBaNeHTHOW cBsA3M MeTann ? nuradg). MNosbiweHre LeddopMUPYEMOCTM SNEKTPOHHBIX 060104eK Y Tsxenbix MM

Tema 30. Mepnb, cepebpo, 3onoto. OucnponopunoHupoBaHue coeauHeHun M(l). CoepmnHeHns mepu (M). dopmbl
KOOpAUHALIMOHHOrO nonuaapa

Mogrpynna meawn (1 B noarpynna). Monspu3syolwee nencTeme Menm, cepebpa u 3o107a. MIsMeHeHUe XMMUYECKOiA
aKTMBHOCTM OT MeAM K 30/10Ty. YCTON4YMBOCTb HA BO3ayxe. Pacnonoxexue B pagy HanpsxxeHun. PacTteopuMocTb: Medb v
cepebpo - B KOHLEHTPUPOBAHHbIX a30THOW 1 CEPHOM KMCNoTax (B XNOPUCTOBOAOPOLHOM KMCNOTE B NPUCYTCTBUN
Kucnopopga), 301070 - B ropsiHei CeneHoBO KUCNOTE U B LLAPCKOM BoAKe. XapakTepHas CTeNeHb OKUCNEHUs Ans
cepebpa. KomnnekcoobpasoBaHue coenmHeHnii meom (1) n cepebpa (1) B ammmake unm B u3bbiTke 04HOMMEHHOIO
aHVMoHa. XapakTepHas cTeneHb okucneHms ons meaun. iameHenune useta conet meam (1) 3a cyet
komnnekcoobpasoBaHus. AMgpoTepHoCcTb rnapokeuna meau (M). ObpazosaHne rugpookcokynpara. meau (M)
PactBopuMocTb B U36bITke ranoreHnaoB. KatnoHHble 1 aHnoHHble KC (kynparthbl).

XapakTepHas cTeneHb okucneHus ans sonota. AMoTepHOCTb okemaa u ruapokenaa onota (L), O6pasosaHue
aypartoB C KOOPAMHAUMOHHLIM YCTIOM 4.

KoHTponbHas pabota

Tema 31. Pa3bop koHKpeTHOM cutyauum: PacuenneHue d-ypoBHS KpUCTa//IMYECKUM NONIEM pa3HOM CUMMETPUN.

I3MeHeHne MakcMManbHOM CTENEHN OKMCNEHNS, OTBEYAIOWEN YCTOMYMBbLIM COEANHEHUAM B TOPU30OHTaNbHbIX pAgax
nepexogHblX MeTannos (38 CYeT yBenn4eHns 4yncna anekKTpoHOB U 3a cHeT UX CI'IapI/IBaHI/IFI). Ces3b nepemMeHHon CTeneHn
OKWUCeHnAa C 3ano/THEHHbIM NMOAYPOBHEM.

MarHuTHble ceoiicTBa. CNMHOBBIA MOMEHT U YACHO HecnapeHHbIX 3JIEKTPOHOB. [MoHsATME O QuaMarHUTHbIX U
napaMmarHnTHbIX atoMax (I/IOHaX). BblicokocnmHoBble 1 H1u3kocnmnHoBble KC.

OnTtnyeckme ceorictea. Teopus kpuctannndeckoro nons (TKIM) n marHntHble ceorictea KC nepexooHbix MeTannos, nx
okpacka. [epexon HopManbHOro B HEBO36YXXAEHHOM COCTOSIHUSI ANEKTPOHA Ha t2g-opbuTanb, Nepexon SNeKTpoHa B
BO36YXXAEHHOM COCTOSIHUM Ha eg-opbuTaib.

Tema 32. Xumusa f-anemeHtoB. CeMencTBO NaHTaHUOoOB. JlaHTaHuOHoe cXxaTtme. CeMencTBO aKTUHMAOOB.
TpaHcypaHOBbIE 3N1IEMEHTbI.

Haunbonee ycToiunBas creneHb OKUCNEHNS naHTaHWaoB. CTeneHb okncneHns uepus. OCobeHHOCT XMUK NAHTaHWAOB:
obpa3zoBaHne CoeLMHEHNI C MPENMYLECTBEHHO MOHHBIM TUMOM CBs3n (aHanormyHo W3M), nns f-opbutaneit n
d-opbuTaneit xapakTepHo paclienneHue B nonsix 6onee HN3KOM CUMMETPUM, YEM cdoepuyeckast, apdekT ctabunusaumm
KPUCTaNNM4YeCKUM NONeM He3Ha4ymTeneH.

AKTUHMAbI: PAaANOaKTMBHBIE CBOWCTBA B OTNIMYME OT NaHTaHuaoB. CTabunbHOCTb M30TOMOB. Hannume Heckonbko
3MEKTPOHHbIX KOHdUrypauuii. ConocTasneHne sHeprum 5f- n 4f-anexkTpoHoB.

TpaHcypaHoBble 3NeMEHThI.
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Tewma 33. Mannun, nuoun, Tannuin. NMoctnepexoaHbie metansnbl. BropuyHas nepnoamuYHOCTb

MoctnepexonHble MeTannbl (raniuia, nHawi, Tanauin). OTaM4ne ot TMNMYecknx (bop 1 antoMuHKiA). BinsHue Ha ceBoicTBa
MONHOCTbIO COPMUPOBaHHON 18-3nekTPOHHOM 060104ka. HEMOHOTOHHOCTDL Kak "BTOpUYHAsS NEPUOANYHOCTL" B Fpynnax
NocTNepexofHbIX aneMeHToB. [1pOTUBONONOXHOCTb NEPEXOAHbIM aneMeHTaM. DPdeKkT MHEPTHON Napsbl.

Tewma 34. Bop v antoMuHnin. FMapuabl, okcuabl, rmapokcnabl. bBopHasa kucnora

ANIOMUHWA 1 6op. ANIOMUHWIA - TUNWYHBIA METANN, HO €r0 COeANHEHWS KOBANEHTHbI. AMCDOTEPHbIE CBONCTBA aNtOMUHUS,
o1nunyre ot 6opa. AHUOHHbIE 1 KaTnoHHble KC antoMmHms. Obpas3oBaHue OKCUOHON MNEHKW: PacTBOPUMOCTb B Lienoyax.
B3aumogeiicteume ¢ kmucnotamu. M'maponms conein antommHuns (LU).

Bop. O6pasosaHne GopHOI KNCNOTbI, Kak KucnoTsl Jiblonca. ObpasoBaHue 60pOBOAOPOAOB - COEANHEHWIA C
0eULINTOM S1IeKTPOHOB. TpexLIeHTpoBas CBA3b.

Tewma 35. UHepTHbIe rasbl.

OTKpbITe 6naropofHbix ra3os. [pocTble BewecTsa 6naropoaHbIX ra3os. Vix 0iHOAaTOMHOCTb. I3MeHeHne CBOWMCTB B
psioy renvin ? HEOH ? aproH ? KPUMNTOH ? KCEHOH ? pafoH (paanycbl aTOMOB, YMCIO SNIEKTPOHHbBIX 0B0NOYEK,
nonspmnayemoctb). ?dnccunauna? renms. PagmaunoHHbie adodbekTbl pagoHa.

BHelHWe 3nekTPoHHbIe YPOBHU 611aropoaHbIX ra3oB. XMMUYECKNe CoeaMHEHMS KPUNTOHa U KCeHOHa (dhTopurabl,
okcuapl, okendotopmabl). CTpykTypa oTOPMAOB KCEHOHA pas3nmyHoro coctaBa. CUCTeEMbl C MHOrOLEHTPOBLIMU
[eNnokann3oBaHHbIMU MONEKYNSAPHBIMM OpBrTansMmn KceHoHa 1 kpuntoHa. OcobeHHOCTY rmaponm3a OTOPULOB KCEHOHA.
KceHoHoBas kucnota. OKMCAMTENbHbIE CBONCTBA BOAHbBIX PACTBOPOB KCEHOHA. KOMMNEeKCHbIE COeAMHEHUS KCEHOHA U
kpuntoHa. ObpasoBaHue knatpaTto. ObnacTu NnpuMeHeHus GnaropoaHbIX ra3os.

5. MepeyeHb yue6HO-MeTOQMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaroLLLUXCS NO
AucuMnInHe (MOAayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHAOT 3a1aHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMY PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLummn 1 ocyLecTBIeHNs 06pa3oBaTeNbHON AeaTeNbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieyuanuteta, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBatensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TekKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIIA;

- MexaHn3M OopMUPOBaHUNS OLIEHKW MO ANCUMMNHE (MOZYnNio);

- onMcaHve nopsaka NnpUMeHeHns 1 Npouenypbl OLEHUBAHNS ANS KaX40ro OLEeHOYHOro CpeacTsa;
- KpUTEPWM OLIEHMBAHNS 41 KaXA0ro OLEHOYHOro CpeacTsa;

- cooepXxaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembiM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNIO).
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7. NepeyeHb nuTepatypbl, HEO6GXOANMON A1l OCBOEHUSI AUCLIUMNINHBI (MOLAYNS)

OcBoeHuWe ancumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbITb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BapMaHToB (Mnbo B 060MX U3 HUX):

- B 9NIEKTPOHHOM BUIE - Yepes3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBaHMM 3akntoyeHHbIX KPY norosopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

KapanetbsiHu M.X., OpakuH C./. Obwas 1 HeopraHn4yeckas Xvmus -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

Karanor ccbinok Ha xumuyeckme pecypcbl Poccum n 3apybexbs - http://www.chemport.ru
KDY . Xumuyeckuin nHcTutyT mMm. A.M.ByTtneposa. bubnmoteka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
O6pasoBaTtenbHble pecypcbl MHTepHeTa ? XUMWS - http://media.ls.urfu.ru/chemistry/

OneKTPOHHblE pecypcbl XMMNYecKoro nHetutyta Ky -
http://repository.kpfu.ru/?r_id=78&p_type=21&P_CHECK_EMP_EOR=1&P_CHECK_STUD_EOR=1

9. MeToguyeckme ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

CtpaHunua 16 ns 23.
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nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

AEKTPOHHBH
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npaktudeckme | OOHa U3 OCHOBHbIX POPM 0BYYeHMs B By3e - 3TO y4ebHble NpakTu4ecKne 3aHsaTus, Ins NoAroTOBKM K
3aHATUS KOTOpbIM TpebyeTcsl cepbeaHas paborTa.
MpakTn4yeckune 3aHATUS MOTYT COCTOSATb B 0OCYXEHUMN CTyAeHTaMu NPeanoXeHHO 3apaHee TeMbl, a
TakXxe coobleHNiA, 0OKNaaoB, pedpepartos, BO3MOXHbI NMCbMEHHbIE (KOHTPONbHLIE) PpaboThl,
pelueHne TUMOoBLIX 3aaay 1 ap. Ecnu Ha nekumv ocHOBHAS Pofib NPUHAONEXUT Npenoaasarento, To
Ha NPaKTUYECKMX 3aHATUSIX BedyLLyto POfb OONXHbI UrpaTb CTyAeHTbl. TONbKO NPW TAaKOM YCIOBUM
NpakTU4eckoe 3aHsTUe NpoiaeT ycrnewHo. Ha 3aHaTusix Takoro poJa npenonasartenb TONbKo
PYKOBOOMTENb, OPraHM3aTop, KOTOpbI NoMoraeT Bam peannaoBaTtb Lenu NpakTU4ecKoro 3aHATIs:
1) yrnybneHne 3HaHW No M3y4aeMoi ANCUMNnHe, 2) HeoBX0AUMOCTb MOJyYEeHUs HaBbIKOB
cB0oHoOHOro 0bLLEeHNs, NOMNOMHEHMS CNIOBAPHOro 3anaca TepMMHaMi, Heo6X0AUMbIMU B fanbHenwWwen
yyebe 1 paboTte, 3) pacwmpeHmne Kpyrosopa He ToNbKO OTAENbHOro YenoBeka, HO 1 BCel rpynnbl B
pesynbTaTe oOMeHa MHEHUSIMK M0 paccMaTpMBaeMOMy BOMNPOCY, 4) pasBUTME UHTENNEKTYanbHOro
noTeHuMana cTyJeHTOB Ha OCHOBE (POPMUPOBAHUS ONEPaLMOHHbBIX CMOCOO0B YMCTBEHHbIX OECTBI
Mo pelleHnto 3a1a4 B 06nacTn HEOPraHN4YecKom XMnK.
UTtob6bl Hanbonee paumoHanbHO 1 NMOJIHO UCMOMb30BaTh BCE BO3MOXHOCTU MPAKTUYECKOro 3aHsTUs,
IS NOArOTOBKM K HEMY HEOOX0AMMO: ? BHUMATENbHO NPOYUTaTh KOHCMEKT NIEKLUMN MO JaHHOM
TemaTvke; ? 03HaKOMUTLCS C COOTBETCTBYIOWMM pasaenom ydebHuka; ? npopaboTaTb
LOMONHUTENbHYIO NUTepaTypy; ? NPOCMOTPETb 1 PEWNTb TUMOBLIE 3a1a4u No TeMe NPakTU4ecKoro
3aHATMS; ? BbINOMHUTL OPYre NMCbMEHHble 3aaaHns.
PeleHne 3anay 3aHUMaET B Kypce HEOPraHN4YecKol XMMUN BaXXKHOE MECTO, NOCKOSbKY BONbWNHCTBO
N3 HUX MOOENVPYIOT CUTYaLUM NPUMEHEHUS ONpPedeNeHHbIX MPUEMOB NPU PelleHnn NPaKTUYecKmx
BOMPOCOB. OTO OAUH U3 BaXXHEWWMX NpreMoB 0by4eHus, NocpeaCcTBOM KOToporo obecnedynsaeTcs
6onee rnybokoe 1 nonHoe ycBoeHne y4ebHoro matepuana v BoipabatbiBaeTcs yMeHuNe
CaMOCTOSITE/IbHOrO OCMBIC/IEHUSI U MPUMEHEHNS MPUOBPETEHHbIX 3HAHUIA.
MonroToBKa K NPaKTUYECKOMY 3aHSTUIO BK/OYAET HECKONBKO 9TanoB, HE PEKOMEHyeTCs
oTKnagplBaTh ee Ha nocnenHuii aeHb. CneayeT BHUMATENIbHO NPOYMTaTb PEKOMEHOOBAHHYIO Y4EOHYH0
nuTepatypy no Teme. 3aTeM NpUCTYMNUTb K 3HAKOMCTBY C JOMNONHUTENbHOW NuTepaTypoii. OBblYHO
NnaHbl NPakTUYECKNX 3aHSTUI OXBATbIBAIOT OCHOBHbIE TEMbl U3y4yaeMoro kypca. Cnenyet
BHMMATENbHO 03HAKOMUTbLCS C KPYroM BOMPOCOB, KOTOPLIE onpeaeneHbl NiaHoM NpakTU4eckoro
3aHATMS.
Lns akTnBm3aumm paboTbl 00yHaloWMXCA HA NPAKTUYECKOM 3aHATMN MOXHO MPEaNoXnUTb KaxXaoMy
BblCKa3aTb CBOE MHEHMWe Mo 00CyX1aeMoMy BOMPOCY, PELNTb CIOXHYI0 3anady npv y4acTum Bcel
rpynnbl, PacCMOTPETb PasHble BapuaHTbl PelleHns 3a1a4, NPOBECTM KOHKYPC Ha CKOPOCTb peLleHns
TOW UK MHOW 3a4a4u.
CTyneHTbl OONXHbI CAMOCTOSITENbHO pellaTb 3aaa4m Ha 3aHsaTum. MNpenogasaTens MOXeT
BMELLMBATbLCS B €ro X0 Toraa, Koraa 3aHsaTue BbIXo4uT 3a npedensl cueHapus. OH MoXeT 0600IWNTb
oWNBOYHbIE peLleHMs NPY aHann3e 3aHATUS U NoaBeneHn ero UToro..
LlenecoobpasHo cTyfeHTaM NMeTb BO3MOXHOCTb OOMEHSATLCS MHEHMSIMIA U OLIEHUTb OTAENbHbIE
3MeMeHTbl 1 3aHsATUe B LienioM. O6wuii aHann3 obblYHO OenaeT npenoaaBaTe/lb Ha 3aK/YUTENbHOM
cTaaumn 3aHsaTUS. B aHanuse MoryT cogepXaTbCsl BbiBOAbI, HAll KAKMMM BOMPOCaMU HO TeMe
NpoBeNeHHOro 3aHSATNA CTydeHTaM HeobXxoauMo nopaboTathb elle CaMOCTOATENbHO, Kak pasBuBaTh
HeoOXoauMble HaBbIKU MPY pelleHn 3a4ad. 3anuiunTe 3T KOMMEHTaPUM 1 YYTUTE KX NPpK
NOAroTOBKE K CneaytoleMy NpakTU4eckoMy 3aHATUIO.
B koHLe 3aHATMS MOryT 6biTb OaHbl 3a4a4M U YNPaXXHEHUs, KOTOPble PEKOMEHOYIOTCS B Ka4ecTBe
IIOMalLHUX 3a0aHuiA U MOTYT UCMONb30BAaTLCS TakXe MNpu caMocTosTeNnbHo paboTte. Takue
npakTUyeckme 3aHATUS CrnocobCTBYIOT MPUODPETEHMI0 HABLIKOB CaMOCTOATENBHOM paboThbl U
MOMOratoT YCBOUTb U3y4aeMyto OAUCLIUMIINHY.

nabopatopHble| YcnewHoe BoinofHeHne nabopatopHbix paboT 3aBUCUT OT CTEMEHW NMOATOTOBNEHHOCTUN CTyAEHTA U
paboTbl YMEHUS MPYMEHUTb CBOW 3HAHWUS 1 MONYYEHHBIE paHee HaBblky Ha NpakTuke. Heobxoammo
063aBecTUCb BCEM HEOHXOAMMbBIM METOANYECKMM 0BECrneYeHEM )il YCMEIWHOro BbINoNHeHWs paboT,
KOTOpOe pekoMeHaoBan npenogasatenb. O6s3aTenbHO 03HAKOMUTLCS C rpadoUKOM NPOBELEHUS
nabopaTtopHbIX U NPakTUYECKMX paboT 1 UX TeMaTUKON.
Mepen noceleHnem nabopaToprm N3yumTe TEOPUID BONPOCA, CBA3AHHYIO C KOHKPETHBLIMU
nabopaTopHbiM1 paboTamu, 03HaKOMbTECH C PyKOBOACTBOM MO COOTBETCTBYlOWEN paboTe u
MOLrOTOBbTE NMPOTOKON NPOBeLEHUS paboThl, B KOTOPbIA 3aHecHUTe Ha3BaHue paboThbl, ee Lenb,
MCMOMb3yeMblE PEAKTUBbI 1 MPMOOPbI, 3aroTOBKM TAbNUL 451l 3anOofHEHNS SKCNEPUMEHTaNbHbIMM
LaHHbIMW HabnoAeHW B XO4€ NPOBEAEHNS COOTBETCTBYIOWMX PEAKLUIA; YPaBHEHNS XUMUYECKUX
peakuuii, kotopble ByayT OCYLWECTBNEHbI MPY BIMOMHEHUN 3KCNEPUMEHTA; PACHETHbIE (DOPMYIIbI.
Ecnwn aTo npegycmatpuBaeT NPOTOKON BbINONHEHWS paboTbl, NPOBELMTE MATEMATMYECKYO 06paboTky
pe3ynbTaToB C LIEMNbIO BbISBNEHNS NOrPELHOCTEN NONYYEHHbIX B XO4€ 9KCNEPUMEHTA pe3ynbTaTos.
OdpopMieHne OTHETOB LONXHO NPOBOAMNTLCS MOCNE OKOHYaHWs paboTbl B nabopatopuu.

AEKTPOHHBH
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CaMOCTOSA- CamocTosTenbHas pa60Ta npn N3y4eHn oUCUnNnInH BKNO4YaeT: - YHTeHne CTyaeHTamun

TenbHas peKOMeH,D,OBaHHOIZ nmtepartypbl 1 yCBOEHNE TEOPETUYECKOro Mmartepuana ancumnimHbl; - 3HaKOMCTBO

pa60Ta C MHTepHeT-I/ICTOLIHI/IKaMVI; - NOAroTOBKY K pas3/iMyHbiM oopMaM KOHTpONSA (TeCTbI, KOHTPOJIbHbIE
pa60TbI, KOﬂJ'IOKBVIyMbI); - MOArOTOBKY M HanucaHne pedpepartos; - BbINONHEHNE KOHTPOJbHbIX pa60T; -
NnoAroToBKy OTBETOB HA BOMPOCHI NO pPa3/In4HbIM TEMaM OUCUUNJINHDI B TOW nocneposaTenbHOCTH, B
Kakowm OHu npencrasnieHbl. I'InaHmpOBaHme BpeMeHMN, HeobXx0AUMOro Ha n3ydeHne ancumnnimnH,
CTyaeHTaM Nnydile BCero oCywecTBnAaATb BeCb CEMECTP, NnpenycMmartpueas npn 3aToM perynsapHoe
NOBTOpPEHME MaTtepuana. I'Ipm N3y4eHnn oucunniinHbl cCHavdana HeobX0AMMO MO KaxXaon Teme
npo4ynTaTtb peKkoMeHOO0BaHHYIO nnuTepaTtypy n COCTaBUTb KpaTKVII7I KOHCMEKT OCHOBHbIX MONOXEHWUIA,
TePMUHOB, CBELEHNA, Tpe6y+om,v|x 3aroMMHaHNS N ABNSOWNXCA OCHOBOMONAararmLmMMn B 3TON TEME
Onsa oCBOEHMA nocnenyrwwmnx Tem Kypca. Ins pacwunpeHnd 3HaHnsa no ancumnnmHe pekoMeHaoyeTcs
Mcnonb3oBaTtb MHTepHeT-pecprbl; npoBOONTb NOUCKKU B Pa3/inyHbIX CUCTEMaAxX N NCMNOJIb30BaTb
matepuanbl CalToB, PEKOMEHOOBAHHbIX NpenoagasaresieM. I'Ip|/| noaroToBke K KOHTpOJ’IbHOI7I pa60Te
HeobxoOMMO npo4ynTaTtb COOTBETCTBYOWME CTPaHNLbl OCHOBHOIO yqe6H|/|Ka. XXenaTenbHo Takxe
YTEeHWe OOMONMHUTENBbHON nmteparypbl.

AEKTPOHHBH
CrpaHunua 19 ns 23. Il YHHUBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma gucumnnuHel "HeopraHundyeckas xummg"; 04.05.01 "®yHoamMeHTanbHas v npuknagHas xmMus".

Bup pabot MeTtoaunyeckue pekomeHaauum
3a4eT un MoaroToBka CTyAeHTa K 3a4eTy BKoyaeT B cebs Tpu atana:
aK3aMeH |- camocTosiTenbHas paboTta B TEYEHWE CEMECTPA;

- HemocpeacTBEeHHas NOAr0TOBKA B LHW, MPEAWeCcTBYOWMEe 3a4eTy Mo TeMam Kypca.

- MOArOTOBKA K OTBETY Ha BOMPOChHI, cogepXauwuecs B Gunetax.

NuTepatypa onst NOAroTOBKM K 3a4eTy peKoMeHayeTcsl npenonasaTenem u ykasaHa 8 9OPe. ns
MONHOTBLI y4ebHON MHCPOPMaLIMKM 1 ee CPaBHEHWS NyHlLe UCMONb30BaTb HE MEHEE ABYX y4eOHMKOB.
CTyneHT BnpaBse cam NpuaepXunBatbes nobol N3 NnpefcTaBneHHbIX B yHeOHUKax TOYEK 3pEeHUs Mo
cropHoii npobneme (B TOM YCne OT/IMYHOM OT NpernoaaBatens), HO NMPU YCIOBMN [OCTATOYHOA
Hay4YHOW apryMeHTauun.

OCHOBHbIM UCTOYHVKOM MOATOTOBKYM K 3a4€Ty SIBMISIETCS KOHCMEKT NeKUWit, rae y4ebHolli Matepuan
[aeTcs B CMCTEMaTN3NPOBaHHOM BULE, OCHOBHbIE MOIOXEHNS €ro AeTann3upyloTcs, MOAKPEnnsioTcs
COBpPEMEHHbIMU pakTamu U MHGIOPMaLMER, KOTOPbIE B CUNY HOBU3HbI HE BOWWN B ONy6I1MKOBaHHbIE
neyaTHble NCTOYHVKW. B Xo4e noaroToBKM K 3a4eTy CTyAeHTaM HeobxoamMMo obpawarts BHUMaHNe He
TONbKO Ha YPOBEHb 3anNoMUHAHUS, HO U Ha CTeNeHb NMOHUMaHNS n3naraeMblx NPoo6nem.

3ayeT npoBoauTCs no GuneTam, OXBaTbiBAIOLLMM BECb NPOAEHHbIA MaTepuran. o okoHYaHuW oTBeTa
npenogaeartesb MOXET 3afaTh CTYAEeHTY OOMNONHUTENbHbIE M YTOYHSOWMe Bonpockl. Ha noaroToeky K
OTBETY Mo Bonpocam buneTa cTyneHTy naetcs 30 MUHYT C MOMEHTA NoNydYeHnst um bunerta.

SK3aMeH NpoBOAUTCS Yalle BCero o BCeM pasmenam nsydaemoro kypca. Llenbto akaameHa siensietcs
POpMMpPOBaHME Y CTYeHTa HaBbIKOB aHaNIn3a TeopeTUYeckmX 1 NPakTUYeCcKmMX 3HaHU Ha OCHOBE
CaMOCTOSITENIbHOrO U3y4eHusl y4eOHOM 1 Hay4YHOW NMTepaTypbl. Ha ak3aMeH BbIHOCSTCS yalle BCero
KPYMNHbIe TEOPETUYECKINE BONPOCHI. B OTOENbHbIX CNy4asix BONPOCHI, CBA3aHHbIE C peannaaumnen
npaktudeckmx 3agad. OT cTyneHTa Tpebyetcs:

- BNageHue U3y4yeHHbIM B xode y4ebHOro npoLecca MatepmanoM, OTHOCSILMMCS K paccMaTpuBaeMbiM
npobnemawm;

- 3HaHWe pasHbIX TOYEK 3PEHNS MO COOTBETCTBYIOLEV Npobneme, yMEHME COMNOCTaBNATb UX Mexay
coboii;

- yrny6neHHble 3HaHWUS, NONy4YeHHbIe NPY NOMOLLM UCMOMNb30BaHMS OOMONHUTENbHBIX MaTepunasnos npu
NOAroTOBKE K 3aHATMIO;

- Hannuue cobCTBEHHOIO MHEHUS Mo 0OCYX1aeMbIM BOMPOCAM 1 YMEHWNE ero apryMeHTMpoBaTh.
SK3aMeH - 3T0 He TO/MbKO qoopMa KOHTPONS, HO U MeTof yrny6neHus, 3aKkpenneHunst 3HaHui
cTyneHToB. Ero 3apaya - nobutbcs 6onee rnybokoro NoHWMaHusl CTy0eHTOM onpeaeneHHoro
martepuana, npobyanTb y CTyOeHTa CTPEM/IEHNE K YTEHWUIO OONONHUTENbHON NUTEpaTypbI.
MonoroToBKa K 3K3aMeHy Ha4MHaEeTCs C KOHCY/bTauMm Npenoaasatens, Ha KOTOPOM OH pas3bsCHSAET
TemaTuKy OTIeNbHbIX Pa3fesnos, Bbi3BaBWMX Y CTYAEHTOB onpeneneHHble 3aTpyoHEeHUs ¢
MOHMMaHNEM, PEKOMEHyeT NUTepaTtypy AN U3ydeHns 1 06 bSACHSIET NpoLedypy NpoBeneHns
aK3ameHa. Ha caMocTosTenbHyo NoAroTOBKY K 9K3aMeHy CTyAeHTy oTBoaMTcs 1-2 Hepenw.
MeToanyeckue ykasaHusi 4OMKHbI MOMOYb CTyEHTaM LieNleHanpaBneHHO opraHn3oBatb paboTy no
OBNafeHNIo MaTepuanom 1 ero sanoMmHaHmio. Mpun NoAroToBKe K 3K3aMeHy creayeT, Npex.ae BCero,
NPOCMOTPETb KOHCMEKTbI IEKLIMIA 1 MPaKTUYECKMX 3aHATUIA 1 OTMETUTL B HMX BOMPOCHI, Hanbonee
CNOXHble Onsi NoHMMaHus. Takne Bonpockl TpebytoT He NPOCTO 3anoMUHaHWS MaTepuana, a
npennonaraiot 6onee rnybokoe NOHUMaHWe CTyAEeHTOM CYLWHOCTU paccMaTpueaeMblx sieneHuii. Ecnu
Kakue-To BOMPOChI BbIHECEHbI MPEnoaaBaTeqieM Ha CaMoCTOSITeNbHOe U3yYeHune, cnenyet obpaTnTbes
K yueBHOIn nuTepaTtype, PeKOMeHI0BaHHO Npenoaasartenem B Ka4ecTBe UCTOYHUKE CBEAEHI.
SK3aMeH NpoeoauTcs B oopMe MHAMBUOyanbHon 6ecebl NpenoaaBatens ¢ KaxabiM CTyAeHTOM.
O6bI14HO NpenogaeaTenb 3a4aeT HECKONbKO KPATKNX KOHKPETHbIX BOMPOCOB, NO3BONSIOWMX BbISICHUTb
cTeneHb NoAroTOBAEHHOCTUN CTyleHTa K ak3ameHy. [lanee 6onee noapobHo obeyxnaetca kakas-nmbo
CTOPOHA TOro UM MHOMO BOMPOCA, YTO MNO3BONSET OLEHUTb YPOBEHb NOHUMaHWs. o ntoram
aK3aMeHa BbICTaBNSETCA ANdPepeHLMpoBaHHas oLeHKa. Dk3aMeH NPoBOaAT B Yachl,
npenycMOTPEHHble KaneHaapHbIM MNaHoM ayaUTOPHbIX 3aHATUNR.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHrie obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

CrpaHunua 20 3 23.
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Mporpamma gucumnnuHel "HeopraHundyeckas xummg"; 04.05.01 "®yHoamMeHTanbHas v npuknagHas xmMus".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA 1S €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAx 6e3 noTtepun OoaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoWmMxXcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHVKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npernonaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOOMXKXNTENIbHOCTY caaqm oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatolwerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u y4ebHbIM nnaHoM Mo cneuunanbHocTu: 04.05.01
"PyHpameHTanbHaa v npuknagHas xuMmsa" u cneumannsaumm "XuMmus SneMeHToopraHnYecknx coeanHeHnin".

KETPOHHBH
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Mporpamma gucumnnuHel "HeopraHundyeckas xummg"; 04.05.01 "®yHoamMeHTanbHas v npuknagHas xmMus".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.0.08 HeopraHnyeckas xumus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Creuvanusauns: XuMna anemMeHToopraHnyeckmnx cCoeanHeHuin
KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018

OcHoBHas nuTeparypa:

1. Obwas u HeopraHudeckas xumusi: yiebHoe nocobue ons caMocTosITeNbHOM paboTbl cTyoeHToB / KasaH. dpedep. yH-T;
[Hayy. peq.: o.x.H., npodp. ®. B. Nesatos, a.x.H., npod. H. A. Ynaxosund].?KasaHb: [KasaHckuin yHusepcutet], 2011.7; 21.
Y.1: Obwas xumus / [cocT.: P. P. AMnpoB u np.].?2011.?142 c.

2. Obwas n HeopraHuyeckas xmMus: yuebHoe nocobue ons caMocTosTeNbHOM paboTbl CTyAeHTOB / KasaH. goenep. yH-T;
[Hayy. peq.: a.x.H., npocp. . B. [esATOB, A.X.H., Npod. H. A. Ynaxosuuy].?KasaHb: [KaszaHckuin yHusepcutet], 2011.7; 21.
Y. 2: Xumms anemeHTOB / [cocT.: . A. Booc 1 ap.].?72011.7140 c.

3. MnuHka H.J1. O6bwas xumus. M. Uuterpan-Mpecc. - 2008. - 727 c.

4. l'enbgoman M.U., IOcTpaTos B.IN. HeopraHnyeckas xmmus. [9nekTpoHHbIl pecypc] - 2-e n3g. - CaxkT-MNeTepbypr:
NaHb, 2009. - 528 c.

Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

5. Masnos H.H. Obwas n HeopraHuyeckas xmMusi. [DNeKTpoHHbIN pecypc] - 3-e nag., ucnp., oon. - CaHkT- MNeTtepbypr:
Nanb, 2011. - 496 c.

Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034

6. Ceepanosa H.[. Obwas 1 HeopraHWyeckas XMMmUs: aKCrepUMeHTaNbHbIE 3a8a4u U yrpakHEHUS. [ONeKTPOHHbI
pecypc] - CaHkT-MeTepbypr: NaHb, 2013. - 352 c.Pexunm goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=13007

7.AxmeToB H.C. Obwwas n HeopraHmyeckas Xummns [SnekTpoHHbI pecypc] : y4ebHuk. ? 9nekTpoH. aaH. ? Cl6. : NlaHb,
2014. 7752 c. ? Pexum pgoctyna: http://e.lanbook.com/books/element.php?pl1_id=50684

JononHutenbHasa nuTteparypa:
1. B noMoLb NePBOKYPCHUKY MpU M3y4yeHun obLein n HeopraHmyeckor xumun. YuyebHo-meTonmyeckoe nocobue/ KasaH.
denep. yH-T; [Hayy. ped.: o.x.H., npodp. P.P. AMmpos. ?KasaHb: [KazaHckui yHusepcuteT], 2014. - 55c¢.
2. NNabopaTopHbIit NpakTiKyM Mo oblwelt 1 HeopraHuyeckol xummm / KasaH. doefep. yH-T; [Hayd. pefd.: A.X.H., npod. P.P.
Amnpos. ?KasaHb: [KazaHckuin yHmBepcuteT], 2015. - 99c..
3.MeTtoaunyeckme ykazaHus K CMHTe3aM HeopraHnyeckux BelwecTs. - KasaHb: KI'Y, 2006. - 24c. Pexum goctyna:
http://old.kpfu.ru/f7/bin_files/chem0008.pdf

4. babkuHa C.C., booc I".A., Bbiukosa T.W., Oesstos ®.B., KyabmuHa H.J1., Kyteipesa M.IM., CanbHukos tO.U.,
CanpblkoBa 3.A., TumoweHko K0.M. MeToanyeckoe nocobue no obwert xummn. s caMocTosaTenbHon paboThl
cTyneHToB. - KasaHb: K'Y, 2009. - 131 c. MogpobHocTn: Pexunm gocTyna:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf

5. MnuHka H.J1. 3anaum n ynpaxHeHus no obwew xumnm. - M.: Unterpan-TMpecc, 2008.-240 c.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.0.08 HeopraHnyeckas xumus

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Creunanusauns: XuMna anemMeHToopraHnyeckmnx cCoeanHeHuin
KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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