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

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

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
pe3ynbtatamm ocsoeHus OMOMNn 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.

YK-1 CnocobeH OCylLeCTBAATb KPUTUHECKUI aHanu3 NpobneMHbIX cuTyaunii Ha OCHOBE
CVMCTEMHOro NoAxoAa, BolpabaTbiBaTh CTPATErMIO NENCTBUIA;

YK-6 CnocobeH onpenendatTb N peann3oBbliBatb NPUOPUTETDI COOCTBEHHOW NeaTenbHOCTH
1 cnocobbl ee CcoBepLleHCTBOBAHNA HA OCHOBE CaMOOLEHKN 1 oépaaoBava B
Te4yeHne BCEM XU3HMU;

Obyuarolumincs, 0OCBOVBLUNA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

3Hatb: 06LMe 3aKOHOMEPHOCTY NPOTEKAHNS XUMUYECKMX peakLuii B pacTBopax 1 TBepaoi gase, OCHOBbI
XUMWUYECKOW TEPMOAVHAMUKN I KMHETUKM.

JonxeH ymeTtb:

YMeTb: NPUMEHSATb TEOPETUHECKUE 3HAHNS O CTPOEHWUMW, N3MEHEHNM COCTaBa U PeaKLMOHHO CNOCOBHOCTH
pearvpyoLyx BeWeCTB AN NpeackasaHns 0cobeHHOCTeN NPoTeKaHWs peakLuuii, cCocTaBa, CTPOEHUS 1 CBOWCTB
NPOLyKTOB; NONb30BaThCH [epnoanyeckoin CUCTeMoi.

JlonxeH BnaneTb:

BnaneTtb HaBblkaMn XMMUYECKOrO 3KCNnepuMeHTa C y4eToM npasun TeXHUKN 6e3onacHocTy npun ncnonb3osaHnn
XUMNYECKUX PeakTUBOB, aHann3a pe3ybTaToB OMbITOB U OOPMYNMPOBaAHNSA 060CHOBaHHbIX BbIBOOB.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

BnapeHve 0CHOBHbIMU 3aKOHaMV OBLWEN XMW, FTOTOBHOCTb MHTEPMPENMPOBATL 3aKOHOMEPHOCTW B U3MEHEHM
CBOWICTB 3/1EMEHTOB B CBS3M C UX 3NIEKTPOHHbLIM CTPOEHNEM (MOMOXEHNEM B MEPUOLNYECKON CUCTEME).
MPOrHo3MpoBaTh CBOWCTBA BELWECTB HA NPVMMEPE OLHOTUMHBIX COEAUHEHNI, CMOCOOHOCTb aHANN3MPOBAaTb
pesynbTathl SKCNEPUMEHTa 1 aenatb 060CHOBAHHBLIE NPOrHOCTUYECKNE BbIBOAbI.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "51.0.08 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASNBHOWA
0bpasosatenbHol nporpammbl 04.05.01 "®yHpamMeHTanbHas v NpUKnagHas XMMus (He NPeayCMOTPEHO)" 1 OTHOCUTCS K
06s513aTeNbHBIM AUCLMNANHAM.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMUMAUHBI cocTaBnsieT 19 3a4eTHbIx(ble) eanHuL(bl) Ha 684 Yaca(os).

KoHTakTHasi paboTa - 442 yaca(oB), B TOM 4ucne nekumm - 106 yaca(os), npakTnyeckme 3aHsatus - 118 yaca(os),
nabopaTtopHble paboTbl - 218 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB.).

CamocTtositenbHas pabota - 170 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNMHBI: 3a4eT 1 9K3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO 2 CeMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yacobl
KOHTaKTHOW paboThbl,

Paspensl pucUUNNnHbI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl

Tema 1. BBegeHue B obwuii Kypc
1 [BvcumMnanHbl "HeopraHnyeckas 1 4 2 6 4

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

Tema 2. KBaHTOBO-XxMMMn4yeckoe
o |on1canue cTpoeHus atoma. " 4 4 6 8

CTpoeHune 3n1eKTPOHHbIX 0B0MOYEK.
Mepuroanyeckne CBOMCTBa aTOMOB

Tema 3. lNeprnoaunyeckne cBOKCTBa

3 coelnHeHuin. BeeneHune B 1 4 4 6 6
" |coBpeMEHHbIE TEOPUN XMMUYECKOW
CBSA3N.
4 Tema 4. MeTton BaneHTHbIX CBSA3EA. 1 4 4 6 8

" IMeTon MonekynsipHbix opbuTanei.

Tema 5. MexmonekynsipHble

5 B3aumMoLencTems. ArperatHole 1 4 4 6 8
" |cocTosiHMg BelwwecTBa. TBepaoe

COCTOSIHME BelecTBa

6. Tema 6. Xumunyeckas TepMognHammka 1 4 4 6 6

v Tema 7. Xummnyeckoe paBHOBECHE. 1 4 4 6 6
" IKnHeTrKa XMMn4eckunx peakuui

Tema 8. Tema: Xunokoe coctosiHue

8. [BewecTtBa. Obwwme ceolicTeBa 1 4 4 6 6
pacTBOpOB.
Tema 9. KonnuratmBHble cBolicTBa

9. |pacTBOpOB. CuNbHbIE U cnabble 1 4 4 6 4
3NEeKTPONNTLI.

10 Tema 10. Teopun KnCnoT n 1 4 4 6 8

‘locHoBaHwWiA. Peakunn B pacTBopax

Tema 11. KomnnekcHble coegnHeHus.
TepmognHamunka 1 KuHeTmka
11.|peakunin ¢ yyactmem KOMMIEKCHbIX 1 6 6 8 10
coeavHeHui. Teopuun cTpoeHus
KOMMIEKCHbIX COeANHEHUI

Tema 12.
12.|OKncnnTEenbHO-BOCCTAHOBUTENbHbBIE 1 2 2 5 6
peakuny (OCHOBHbIE MOHATNS).

Tema 13. SnekTpoaHble NoTeHUManbl.
13./XnMmnyeckmne NCTo4YHUKU ToKa 1 4 4 7 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

14.

Tema 14. SnexTponus. Kopposus.
Mepuroanyecknii 3aKoH n obume
32KOHOMEPHOCTU N3MEHEHNS CBOWCTB
COeauHeHNi

15.

Tema 15. ManoreHbl U Ux coeanHEeHns

16.

Tema 16. Kucnopog v ero
coeagunHeHus. XanbkoreHbl n nx
coegnHeHus

17.

Tema 17. A30T 1 ero coeanHeHus.
IMHWKTOreHbl N NX coeguHeHns

18.

Tema 18. Bogopogn v ero
coelvHeHns. Yrnepon, KpeMHUA,
repMaHuin 1 Ux CoeMHeHNs

19.

Tema 19. Metannbl B nepmoamn4eckon
cucteme. Metannuyeckas cBasb.
30HHag Teopmsa MeTanIM4ecKux
KpucTannos

20.

Tema 20. PUINKO-XUMUYECKUIA
aHanus.

21.

Tema 21. lleno4yHbie n
LEeno4YHO3eMenbHble MEeTanN/bI

22.

Tema 22. XuMmus d-anemeHToB.
Obwwne 3akoHoMepHocTH. CTeneHn
okucneHns. KomnnekcoobpasosaHue

23.

Tema 23. CkaHauiA, UTTPUIA, NaHTaH.
Penko3emenbHble 3N1EMEHTHI

24.

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

25.

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

26.

Tema 26. XpoM, MonnbaeH,
Bofnbcppam. Okenabl, FMOPOKCUIbI,
K1cnoTbl. KoMnnekcHble coeauHeHns
xpoma(Ll).

27.

Tema 27. MapraHeu, TEXHELMIA,
peHunii. CBoCcTBa COEANHEHNIA
MapraHua ¢ pasnu4yHbIMK CTENEHAMMN
oKMcneHns. 3aBUCMMOCTb
noteHumana ot pH.

28.

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

29.

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

30.

Tema 30. Megp, cepebpo, 30/10T0.
JwncnponopunoHmposaHue
coeguHennii M(l). CoegunHeHns mean
(). PopMbl KOOPAMHALMOHHOMO
nonvagpa
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl
Tema 31. Pasbop KOHKpEeTHOA
cutyauun: PaclwenneHve d-ypoBHS
31. KPUCTaNNYECKMM NONEM Pa3HoM 2 2 2 6 4
CYMMETPUMN.
Tema 32. Xumng f-anemeHToB.
CemeiicTBO NaHTaHNOO0B.
32.|[TanTaHngHoe cxatne. CemencTso 2 2 2 6 2
aKTMHUOoB. TpaHcypaHoBble
SNEMEHTHI.
Tema 33. MannuiA, HOWA, Tannni.
33.|[[MocTnepexonHbie MeTanbl. 2 2 2 6 2
BropnyHas neprmoanyHoCcTb
Tema 34. Bop 1 antoMUHMUNA.
34.|l'nopnabl, oKCuapl, FTMAPOKCUIbI. 2 2 2 6 2
BopHas kncnota
35.[Tema 35. NHepTHbIE raabl. 2 2 2 6 2
UNtoro 106 118 218 170

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)

Tema 1. BeepeHue B o6wuih Kypc gucuuniuHbl "HeopraHuueckas xumua" (HX). [J0KBaHTOBbIE TEOPUW CTPOEHUS
aTtoma.

OCHOBHbIE MOHATUS XM, ATOM. MoneKyna. XMmMYeckum aneMeHT. MI30TOMHLIN COCTaB XMMNYECKMX SNIEMEHTOB.
npOCTOG N CNOXHOE BEeWeCcTBO. XMMNYECKNIA 3KBUBANEHT.

ArperaTtHoe COCTOsIHVE BeluecTBa. XapakTepHble 0COBEHHOCTMN pasnnyHbIX arperaTHblX COCTOSIHUIA BELWeCcTBa.
TeMnepaTypHble YCNoBUS X CywWecTBoBaHUS. [oHATUE O CTaHOAPTHLIX YCNOBUSIX.

OCHOBHbIE TWMbI CTPYKTYP HEOPraHNYeCKMX COeaUHEHNIA. BelwecTBa ¢ MONEKYNSPHON 1 HEMONEKYNSIPHOM CTPYKTYPOW.
ATOMHbIE, UOHHbIE, MeTannyeckme peweTku. MonnmepHoe cTpoeHue BelwecTea. Kpuctannmyeckoe n amopdoHoe
cocTosiHue BellecTsa. [padomyeckne opmynbl U X NPYMEHUMOCTb K BEWECTBaM C pasnunyHON CTPYKTYpPOiA.

OCHOBHbIE CTEXMOMETPUYECKME 3aKOHbI, X COBPEMEHHAS TPAKTOBKA. [IPUMEHNMOCTb CTEXMOMETPUYECKMX 3AKOHOB K
BELLECTBAM C MOMEKYNSAPHON 1 HEMONEKYNSPHOW CTPYKTypoii. HecTexmomeTprnueckme coeanHeHns. daktopel,
onpenenstolwme BO3MOXHOCTb CyILECTBOBAHNS HECTEXVOMETPUYECKMX COELNHEHUIA. HecTexmomeTpuieckme
COEOVHEHNS: OKCUABI U CyNbdUALI METANNOB, MHTEPMETANINYECKNE COEQUHEHNS, (Da3bl BHELPEHNS.

Tema 2. KBaHTOBO-XMMUYECKOE OnucaHue cTpoeHns atoma. CTpoeHue aneKTpoHHbIX obonouek. Mepuoguyeckme
CBOMCTBa aTOMOB

VcTopusa passuTtns npeactasneHnin o ctpoeHun atoma. Teopusi Bopa. BonHosas Teopus cTpoeHms atoma.
JBoicteeHHas npupoaa anekTpoHa. NpuHumn HeonpeneneHHoCTu.

MoHsiTMe 06 aneKTPOHHOM obnake. 3NeKTPoHHas NNOTHOCTL. PaaunanbHoe pacnpeaeneHne anekTpoHHOW NIOTHOCTY
OKOJO sipa atomMa BOA0POaa B OCHOBHOM 1 BO3OYXAEHHOM cocTosiHusiX. [MoHsiTne o paanyce atoma. KBaHToBbIe yncna
Kak XapaKTepUCTUKN COCTOSIHWS 3N1eKTPOHa B atoMe. [oHATUS: SHepreTUYeckunii ypoBeHb, NOAYPOBEHb, 3NEKTPOHHbINA
Cnoii, anekTpoHHas obonoyka, atoMHas opbutans (AO). MpuHuwmn MNaynu n eMKoCTb 3NeKTPOHHbIX obonoyek. Mpasuno
XyHAa v NopsiaoK 3anofHeHUst aToMHbIX opbutanein. CTpoeHue aneKTPoHHbIX 060104EK aTOMOB 3/1EMEHTOB.

MoHsTME 06 3chheKTUBHOM 3apsae sapa aToMa. DKpaHUPOBaHWE 3apsina SNeKTPOHaMU.
Tewma 3. NMepnoaunyeckue cBoMCTBa CoeguHeHUN. BBeaeHne B coBpeMeHHble TEOPUU XUMUYECKOW CBA3M.

MeproanyHOCTb CBOWCTB aTOMOB. Pannycbl aToMoB U MOHOB. OpburTanbHble U 3MEKTUBHBIE paauychl. KoBaneHTHbIE,
BaH-Aep BaanbCoOBble, METANNNYECKNE N NOHHbIE paanycCbl. I3MeHeHne aTtoOMHbIX U MOHHbIX PaanycoB Mo neproaam u
rpynnam. SgodhekTbl CXXaTus.

MoHN3aumnoHHbIe NoTeHumnansbl. (DaKTOpr, onpenenawoume senninHy MoHN3auMoHHOro noteHumnana. MameHeHne
BENMNYNH NMOHN3AUWNOHHbIX MOTEHUMANoB 1 pagnycoB No nepmnonam 1 rpynnam.

CpoLCTBO K 9NeKTPOHY. PakTopbl, ONpefensiowme BENMIYMHY CPOACTBA K INEKTPOHY. IaMeHeHre BennuuH cpoacTea K
SMEKTPOHY MO NEPUOAaM U1 rpynnam.

MoHsTMe 06 aNeKTPoOoTpULATENIbHOCTM 3NEeMEHTOB. PasnuyHas TpakToBka anekTpooTtpuuatensHocTu. Wkana MonuHra.
HepocTtaTtky KOHUENUMX 9N1eKTpooTpruaTeNbHOCTW. I3aMeHeHMe BeMYMH 9N1eKTpooTprUaTelbHOCTM 3NEMEHTOB Mo
nepvioam v rpynnam.
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nepI/IO,D,VILIHOCTb XUMNYECKUX CBONCTB 3/IEMEHTOB, NPOCTbIX BEWeCTB N XUMNYECKUNX coeauHeHnn. ameHeHne
BaNeHTHOCTK NO nepuonoam 1 rpynnam. VIaMeHeHne CBOCTB 3/1IEMEHTOB MO nepuonam n rpynnam B 3aBUCUMOCTHU OT
CTPYKTYpPbl BHEWHUX 1N NpeaBHEWHNX 3NTIEKTPOHHbIX obonoyek u pannycos atoMOB. MIaMeHeHne XMMn4Yeckom akTMBHOCTM
MeTasinoB N HEMETaJINOoB Mo nepunoaam 1 rpynnam. MaMeHeHne KNCNOTHO-OCHOBHbLIX CBOMCTB OKCUAO0B 1 rmaopokcnaos no
nepunonam n prI'II'IaM.OCHOBHbIe 0COBEHHOCTU XMMUYECKOro B3anMMOo1eAcTBIS (XI/IMVILIGCKOVI CBFISI/I) N MexaHn3m
o6paaoBaH|/|9| XNMMNYecKon ceasn. HacbiwaeMocTb 1 HanpaBneHHOCTb XnMmnyeckonm cessn. KsaHToBoMexaHmnyeckas
TPaKTOBKa MexaHn3Ma oépaaoBava CBA3M B MOJieKyne sogopona.

OCHOBHbIE TUMbI XMMUYECKOIN CBA3W: KOBANEHTHAS (HENONSApHas 1 NnonspHas), MoHHas, metannuydeckas. OCHOBHble
MoNoXeHWsl Teopum BaneHTHbIX cesidein (BC). OcobeHHOCTV 06pa3oBaHns CBS3ei No 4OHOPHO-aKLENTOPHOMY
mexaHn3my. MHOroueHTpoBas CBa3b.

BaneHTHOCTb XMMNYECKMX SNIEMEHTOB. |/|CTOpI/I9| Pa3BUTUA NMOHATNA BANEHTHOCTW. PasnuyHble TPaKTOBKWU NOHATUA
BaNneHTHOCTN B COBpeMeHHOIZ XnMnn. BaneHTHOCTbL ¢ no3uummn Teopun BC.

Tema 4. Meton BaneHTHbIX cBa3el. MeTon MonekynsipHbix opbutanei.

KonnyecTtBeHHble XapakTepucTnkn XmMnyeckmnx CBA3EN. I'Iop;mOK CBA3N. SHeprvm cBa3n. [InnHa ceasun. BaneHTHbIn
yron. CTeneHb MOHHOCTW CBSI3N. eq)q)eKTl/lBHble 3apsnbl XUMNYeCkn CBA3aHHbIX aTOMOB U CTeNneHb MOHHOCTU CBA3N.
JunnonbHblii MOMEHT cBsi3N. CTeneHb MOHHOCTU CBS3U Kak pyHKUMSA pa3HOCTU SNeKTpooTpuLaTenbHOCTH
BSB.I/IMO,D,GVICTBnyLIJ,I/IX aTOMOB.

JnnonbHbI MOMEHT MHOrOATOMHO MONEKYbl. PakTopbl, ONpeaensowmne BeNNYNHY ANNONbHOr0 MOMEHTa
MHOrOaTOMHOW MOJEKYIbI.

KoHuenumns FI/I6pI/I,D,I/I33.LI,I/II/I ATOMHbIX op6|/|Tar|e|7| N NPOCTPAHCTBEHHOE CTPOEeHME MOJieKyn N MOHOB. KoHuenumns
nonapmn3aunn NOHOB. TpaKTOBKa NONAPHbIX CBS3EN COrnacHoO KoHLenummn nonsapun3aunn NOHOB.

Jlokann3oBaHHble 1 OenoKann30BaHHbIE CBSA3MW. Tpex- N MHOIoUEeHTpOBble CBA3N.

Teopust MonekynspHbix opbutaneii (MO). OcHoBHble nonoxeHusi Teopun MO. SHepreTudeckas guarpamma.
Ces3sbiBatoume u paspbixnaowme MO. DHepreTmdeckme avarpammbl MO OByXaTOMHbIX MONEKYN 3f1EMEHTOB 2-r0
nepviona.

. OTHOCMTENbHAS YCTONYMBOCTD ABYXAaTOMHBIX MOJIEKYN 1 COOTBETCTBYIOLMX MONEKYNSIPHBIX MOHOB. CpaBHeHWE TEopUlii
BC u MO.

Tema 5. MexmonekynsipHble B3aMMoaencTensd. ArperatHble COCTOSIHUS Bell,ecTBa. TBepaoe COCTOsiHUe
BellecTsa

Cwnnbl BaH-gep-Baanbca. OpreHTaunoHHoe, NHAYKUMOHHOE 1 OMCMEePCUOHHOE B3anMoaencTauns. dakropbl,
onpenensowmne sHepPrm MEXMONEKYNSAPHOIO B3aMMOLEACTBNS. DHEPrMsa MEXMONEKYNSPHOro B3auMO4ENCTBMS B
CpaBHEHUN C 3Heprmen XMMmM4eckoro B3anmMobencTems.

BonopoanHas cesisb. MNprpoaa BoLOPOAHON CBSI3U, ee KONMYECTBEHHbIE XapakTepucTkn. Mex- 1 BHYTpUMONeKynsipHas
BOLOpOAHAas cBsi3b. BonopoaHas ceBsiab Mex .y Monekynamy qoTopoBoaopoaa, Boabl, ammmaka. CoeanHeHus
BKNtoueHus. KnatpaTtHble coeanHeHus.

KpucTtannuyeckoe coctosiHve BewecTsa. [leneHme KpUcTanios no TUny CBA3W: aTOMHbIE (KOBANIEHTHbIE), MOHHbIE,
MeTannmyeckue, MonekynsipHole. dakTopsl, onpeaensowmne TemnepaTypy nnaBneHnsl MOHHbIX, aTOMHbBIX U MONEKYNSIPHbIX
KpWCTansnos.

3aBUCKMOCTb (PM3NYECKIMX CBOVCTB BELECTB C MONEKYNSPHON CTPYKTYPO OT XxapakTepa MeXMOneKynsapHoro
B3amMoelicTens. TemnepaTypbl NNaBNeHUs 1 KUNeHns B psaax BewecTs CX04HOro coctaea, 06pasoBaHHbIX
aneMeHTaMmu ofgHoi noarpynmnbl. TennoTel (0as3oBbiX NEPexonoB. BnusHue BogopoaHOM CBSA3N Ha ou3nyeckme CBOMCTBA
BELIECTB C MONEKYNSIpHOM CTPyKTypoii. ObLWmne 0COBEHHOCTU OU3NYECKIX CBOMCTB MONEKYNSPHbLIX KPUCTaN/oB B
CPaBHEHWMN C MOHHBLIMU 1 aTOMHLIMUW KpUCTannamu.

Tema 6. XMMMyeckas TepMooMHaMMKa

OCHOBHblE 3agayun XUMNYECKON TepMooHaAMUKnN n XUMNYECKOWN KUHETUKMN. Onpep,eneHme I'Ipl/lHLI,VII'II/IaJ'IbHOI?I
BO3MOXHOCTWU 1 MONHOTbI NpOoTeKaHuA XUMNYECKON peakunn. Bo3moxHocTtun npakTn4ecKoro ocywecTBneHuns XUMUNYECKON
peakumu.

Xumnueckas cuctema. BHyTpeHHsIs sHeprusi cucteMmbl. ViameHeHue BHYTPEHHEN SHEPTUM B XO4E XMMUYECKIX
npeepauleHmii. NMoHsaTre 06 sHTanbnu. COOTHOWEHNE SHTANBMU U BHYTPEHHEN SHEPTUM cUCTEMBI. IaMeHeHne
SHTaNbMUM B XO4€ XMMUYECKOro npespailenns. CTaHoapTHas aHTanbnusi obpasoBaHns BewecTs. 3akoH [ecca.
BnuvsiHne TemMnepaTypbl Ha BENUYMHY U3MEHEHUS SHTaNbNM peakumn. VIaMeHeHrne sHTanbnmmn u HanpaeneHue
NMpoTEKaHNs peakumu.

MoHsTMe 06 aHTponun. CTaHaapTHas SHTPONWS BelwecTBa. BansHue temnepatypbl Ha BENWUMHY SHTPONUU. MiameHeHne
SHTPOMUM CUCTEMBI MPY (PaA30BbLIX NMPEBPALLEHNSX 1 NMPU NPOTEKAHUN XUMUYECKUX peakunit. IameHeHue aHTponun u
HarpaBneHne NpoTeKaHns peakumu.

MoHsTMe 06 aHeprum Mb6ca. CooTHOWEHNE M3MEHEHWS! 3Heprn Mb6ca 1 UBMEHEHW SHTANBMUK U SHTPOMNK
cuctembl. CTaHzapTHas aHeprusi Mmb6ca obpasoBaHus BewecTsa. ameHeHne aHepriv MMbHca xMMmnyeckon peakumu.
CoOoTHOLIEHUE BENNYMH N3MEHEHWSI 3Heprun mbbHca 1 KOHCTAHTbI PaBHOBECUS.

NameHeHne aHeprum Mmbbca n HanpaeneHWe NpoTekaHns peakummn. Bo3aMOXHOCTb OLEHKW HANPaBNeHUs 1 NONHOTLI
NpoTeKaHns peakumm no BENUYMHE 1 3HaKy U3MeHeHust aHeprun Mmbbca. Ponb sHTanbNUAHOro, S3HTPOMUIAHOIO
(hakTOpPOB M TEMNEPATYPbI B OLLEHKE BO3MOXHOCTM 1 MONHOTHI NPOTEKaHWS peakuuii Npy pasHblx TeMnepaTypax.
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OHeprusa M'mbbca obpasoBaHns BELLECTBA U €ro TePMOANHAMMYECKAS YCTONYMBOCTb. TepMOANHAMUYECKN YCTORYMBBIE 1
HeyCcTonYMBbIE BElecTBa. TepMoaMHaMnyeckas yCTOMYMBOCTb BELLECTB 1 UX peakUoHHas cnocobHoCTb. BnnsiHue
KMHETNYECKMX (PaKTOPOB Ha peakLMOHHYH CNOCOBHOCTb BEWECTB. SNEKTPO-, POTO-, paanaLMoHHO-,
N1asMoXMMNYECKME peakumm 1 BO3MOXHOCTb MOMyYeHUsI TEPMOAVHAMUYECKN HEYCTONYMBBIX BELLECTB.

Tema 7. XuMnueckoe pasHoBecue. KnuHetuka XuMmnyeckux peakuum

OépaTl/IMble n H806paTI/IMbIe XNMn4yeckmne peakuumn. Xumnyeckoe paBHOBECHKE. KoHcTaHTa XMMmM4yeckoro paBHOBECUA.
CoBur XMMmN4Yeckoro paBHOBECKA. rlpl/IHLI,I/Iﬂ Jle Warenoe.

["lOMOreHHble 1 reTeporeHHble peakumn. MNoHATME 0 CKOPOCTU XMMUYECKOW peakummn. 3akoH OencTBns Macc. PakTopbl,
onpegensiowme cKopocTb XMMUYECKON peakumnn. KOHCTaHTa CKOPOCTU XMMNYECKON peakumn.

MHorocTaguiHbole peakunn. nOpH,EI,OK N MONEKYNApPHOCTb peaKu,vn7|. MHorocTaguiHbole npouecchbl N 3aKOH nencrTeuns
macc.

BnnsiHne Temnepatypbl HA CKOPOCTb XMMUYECKON peakumn. TemnepaTypHblii KO3GMULNEHT CKOPOCTN. DHeprms
akTmeauun. PakTopsbl, oNpeaensowmne BeNNYNHy SHEPrum akTmsaumm. SHeprmsa akTueaLuum n CKOPOCTb peakumm.
MNepexoaHoe COCTOSIHNE MW aKTUBUPOBAHHbIV KOMMNNeKc. YpasHeHne AppeHunyca.

BnnsHme katann3aTopoB Ha CKOPOCTb XUMUYECKOW peakummn. [OMOreHHble 1 reTeporeHHble Katanutnieckue peakumu.
MpomMeXxyToYHble CTaaun B FOMOTEHHbIX U FeTePOreHHbIX KaTannTnieckux peakumsx. AKTUBHbIE LIEHTPbI TBEPAbIX
katanusatopos. Ancopbuusi pramnyeckast n xummudeckas. MNpupoaa ancopbumMoHHbIX cun. Katanutnyeckue siabl.
NHrmbutopbl.

LenHble xummyeckue peakumu. Mpupona akTueHbIX YactTul. OCHOBHbIE CTAAMU NPOTEKAHUS LEMHbIX peakuui.
HepasBeTBneHHble U pa3BETBNEHHbBIE LIEMHbIE PeakLymn Ha NpUMepe peakuuii obpasoBaHns XNOpoOBOLOPOLA U BOAbI.

Tema 8. Tema: JdKupkoe coctosiHue BellectBa. ObLime CBOMCTBA pacTBOPOB.

PacTtBopeHue kak om3nkKo-XuMmnyecknin npouecc. ViameHeHne sHTanbnuu 1 SHTPONUM Npy pacTBOPEHWM BELLECTB.
Conbeatauus. Conbeatbl. Ocobble CBOWCTBA BOAbl Kak pacteoputens. Mmapatel. Kpuctannorngoparbl.

PaCTBOpI/IMOCTb BellecTB. PaCTBOpeHI/Ie TBEepObIX, XNOKNX A F83006pa3HbIX BelwecTB. BnusHue Temneparypbl, oaBneHns
M npupoabl BewecTs Ha X B3aUMHYIO paCTBOPUMOCTb.

Cnocobbl BblpaXeHuns coCTaBa pacTBOpPOB. MaccoBas A0, MONAPHOCTb, HOPMaNbHOCTb, MONANBHOCTb, MONIbHAA A0NA.

SﬂeKTpOHMTMHeCKaﬂ anccounauus. BnusHue npuponabl BewecTea Ha ero cnocobHOCTb K 3HeKTpO}'II/ITI/I‘-IeCKOI7I
aunccounaumnnm B BOOHOM pacTBope. MexaHun3m guccounaumm. rI/I,EI,paTaLI,I/Iﬂ MOHOB B pacTBope. OcHoBaHUsA 1 KUCNOTbI C
TOYKM 3peHnsd Teopumn SHeKTpOHMTquCKOM ouccounaumn. VoH rMOpoOKCOHUA. AMq)OTeprle rmgpokcunabl. IlBosikas
TpakToBKa aMpOTEPHOCTN rTMAPOKCMA0B METaOB. KncnoTHO-oCHOBHOA XapakTtep guccoumaunm rmopokcmnaos B
3aBNCMOCTU OT NONOXEHNA 31EMEHTOB B HepMOﬂquCKOM cucteme. [duccounaums cpenHunx, KNCnblX N OCHOBHbIX
conen.

Tema 9. KonnuratusHble CBONCTBa pacTBOpOB. CunbHble 1 cnabble ANEeKTPOJINThbI.

HeanektponuTbl, 3akoHbl Payns, BaHT-INododgpaOcmoc, ocMoTmueckoe nasneHne, 3akoH BaHT-Nodhdpa. Mi3oToHuYeckue,
rmnep- u rmNOTOHNYeCKNe pacTeopbl. [laBneHve napa pacTBOPMTENS HaL PacTBOPOM, TEMMNEPATYPbl KUMEHNS 1
3amMep3aHuns pacTBOPOB, 3aKOHbl Payns. MI30TOHMYECKUiA KO3GMULINEHT.

CunbHble 1 cnabble anekTponuthl. CTeneHb guccoumnaumm anekTponmTos. dakTopsl, ONPenensoLme cTeneHb
anccoumaummn. OCHOBHbIE NPEACTABNEHNS TEOPUM CUNBHBIX ANEKTPONUTOB. ICTUHHAS U KaXyllascs CTeneHm
Juccoumnaummn B pacTeopax CUMbHbIX 3NeKTponnToB. KOHLEHTpaLUs NOHOB B pacTBOPE W aKTUBHOCTb, KO3((ULIMEHTDI
aKTuBHOCTW. PaBHOBecKe B pacTBopax cnabbix anekTponutoB. KoHcTaHTa anccoumauum. dakTopsbl, BiMsowWwme Ha
BE/IMYMHY KOHCTaHTbI anccoumaumn. CBs3b KOHCTAHTbI AUCCOLMALIMM CO CTEMEHbIO Anccoumanmnm. 3akoH pa3baBneHus.

Tema 10. Teopuun KUCNOT N OCHOBaHUA. Peakuuu B pacTBOopax

Iuccouvaumnsa soabl. KoHcTaHTa amccoumaumn. loHHoe npovsseneHue. BnngaHue Temnepartypbl Ha guccoumasmio
BOAbl. BoopopoaHblin nokasartens.

Teopwun KMCNOT 1 ocHoBaHWi: AppeHuyca, bperctena-Iloypu (npoTonutnyeckas), conbBocmcTeM, Jibtonca, YcaHosum4a.
VX 0OCHOBHblE NONOXEHWS.

MoHsTMe 0 BydpepHbIX pacTBopax. TpyLHOPaCcTBOPUMbIE 3NEKTPONNUTLL. PaBHOBECUE MeX Y OCAAKOM 1 HACHILEHHbIM
pacTBopoM. [pon3BeneHne pacTBOPMMOCTY. BinsiHne ooHOMMEHHBIX MOHOB Ha PacTBOPUMMOCTbL BelecTs. Mepeson
TPYAHOPACTBOPUMBIX OCaAKOB B PaCTBOPMMOE CocTosiHUe. BnusiHme pH pacteopa Ha obpa3soBaHue
TPYAHOPACTBOPUMOrO BELLECTBA.

O6MeHHble peakumn Mexy noHamm B pacteope. Ob6Lwume ycnosus NpoTekaHus peakumm obmMeHa B pacTeopax
anekTponuToB. VIoHHbIE ypaBHEHUS.

Fm,uponms conenm. Fm,uponms conewn no KaTUOHY 1N NO aHNOHY. MexaHun3m rmgponnaa. MOﬂeKyﬂﬂprle N NOHHbIE
YpPaBHEHUA rmoponmia conen. qupre TMNa conen B 3aBMCMMOCTM OT rmaoponn3yeMocT COCTaBNAOWMX X NOHOB.
BnnsHwne npupoanbl, 3apsana n pagnyca MoOHOB Ha UX rmgpoin3yeMoCTb. CteneHb rmgponmnaa. KoHcTaHTa rmgponunaa.
BnnsHwne KOHUEeHTpauumn pacteopa, TeMmneparypbl, pH cpenbl Ha CTeneHb rm,uponmaa.rm,uponms KUCTbIX CONei.
Fm,uponms TPyAHOPACTBOPUMbIX coneii. COBMECTHbIM rmgponns conemn. I'IonleeleaauM;l M nonukoHOeHcauns npoaykToB
rmgponn3a MHoro3apsaaHbiX NOHOB.

Ycnosus nogasneHns rmoponmnaa. O6u.|.|/|e NPUHLUWNbI NONy4eHua nerkorngponnsyrowmnxcs Conemn, NX O4NCTKN 1 CYLWKW.

HeBoaHble pacTBopbl. XNOKue amMMmak, otopoBoaopon 1 Apyrne pactTsoputeni. PaCTBopI/IMOCTb BewecTBa B HEBOOHbIX
pacTBoOpuUTENAX. Bo3MoXHOCTb guccoumnaumm BewecTs B HEBOAHbIX pacTBopax.
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Tema 11. KomnnekcHble coeanHeHus. TepMoguHaMmkKa U KMHETUKa peakuUi C y4aCcTUEeM KOMIMJIEKCHbIX
coeavHeHUn. Teopuu CTPOEHUS KOMMNEKCHbIX COeANHEeHUN

KoopamHaumoHHas HeHAChIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHUSt KOMMIEKCHBIX (KOOPAUHALMOHHbIX
coegnHeHwnin). Coctas KOMMNEKCHbIX coeanHeHnin. KoopanmHaumoHHas Teopus BepHepa. BHewHas n BHyTpeHHSS
KOOpAMHaLMOHHbIE cdpepbl. KaTMOHHbIE, aHNOHHbIE U HENTpanbHble KOMMNeKChl. HoMeHknatypa KOMNAeKCHbIX
COELVIHEHWI.

TunnyHole KomnneKcoo6pasoBaTen|/|. CDaKTOpr, onpenendwouwmne CNOCOBHOCTb aTOMOB U MOHOB BbICTyNnaTb B Ka4eCTBe
KOMﬂﬂeKCOO6paSOBaTeﬂﬂ. KOOp,D.I/IHaLI.I/IOHHOG 4ymcno KOMﬂﬂeKCOO6pa3OBaTeﬂﬂ. MNaMeHeHne KOopANHALMOHHbBIX Yncen
aTOMOB 3JIEMEHTOB MO rpynnam ﬂepMO,ElMLIeCKOIZ cuctembl. lNonoxeHne 3neMeHTOB-TUMNYHbIX KOMI'IJ'IeKCOO6pa3OBaTeJ'IeI7I
B HepMO,ﬂ,M'-IeCKOVI cucrteme.

TunnyHble nurangbl. PakTopbl, onpeaenstowme cnocobHOCTb MONEKYN 1 MOHOB BbICTYNATb B KAYECTBE NUraHnos. MoHo
W NoNuAeHTaTHble nuranabl. AMBMaeHTaTHbIE NUraHabl. Xenatbl. XenaTHblli adpdpekT. XuMmnyeckas CBsi3b B KOMMIEKCHbIX
COEOUHEHNSX U 0COBEHHOCTU UX CTPOEHUS. [poCcTpaHCTBEHHAS KOHGIMUIypaLUms KOMMNeKCHbIX noHoB. Meton BC B
NMPUMEHEHNN K KOMMAEKCHBIM COoeAnHeHNsM. mbpuansaumns atToMHbIx 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 nuraHaos. MNapameTp pacwenneHuns. MoHsSTUe 0 BbICOKO- Y HU3KOCMAMHOBBIX KOMMNIEKCAX.
CnekTpoxuMmyeckunii psig nuraHnoB. MarHUTHbIE CBOMCTBA KOMMIEKCOB. BHewHe- 1 BHYTpUopbuTtanbHble KOMMEKChI.
Obuwee npenctaBneHne 06 onncaHNn XMMUYECKOW CBS3M B KOMMEKCHbIX CoeanHeHusix MeTogom MO.

Buaobl N3oMepnn KOMMNEKCHbIX COEOMHEHUIA. Sq.)q.)eKT TPaHC-BNNAHNA. TepMO,D,I/IHaMI/I‘-IeCKI/Ie M KMHETNYECKNE CBOMNCTBA
KOMMMNEKCOB. MHepTHbIe 1 nabunbHbIe KOMMJIEKChI.

Ounccoumaumns KOMANEKCHBIX NOHOB B pacTeope. KoHcTaHTa HECTOMKOCTU, KOHCTaHTa yCTOI7|‘-II/IBOCTVI. CDaKTOpr,
onpegnendiowmne yCTOVI'-lI/IBOCTb KOMMNEKCHbIX NOHOB B pacTBope. OcobeHHOCTU Omccoumauny oBOVHbIX CONe.

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

Okwncnutenu n BocctaHoBuTenu. OCHOBHbBIE TUMbl OKUCTNTENBHO-BOCCTAHOBUTENbHBIX PEAKLIMIA: MEXMONEKYNSPHOIO U
BHYTPUMONEKYNSIPHOTO OKUCNEHNS-BOCCTAHOBNEHNS, AUCTPONOPLMOHNPOBAHUS, CONMPONOPLVOHNPOBAaHNSI.
OKnCNNTENbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. V306paxkeHne oKncnnTenbHO-BOCCTAHOBUTENBbHBIX CUCTEM METOLOM
nonypeakumin. CoctaBneHue ypaBHEHNIA OKUCIINTENbHO-BOCCTAHOBUTENBHbBIX PEaKLUii 1 pacCTaHOBKa KOAWPULIMEHTOB
METOLOM 3/1IEKTPOHHOro 6anaHca u METOA0M NONypeakLmii.

Tema 13. dnekTpogHble NOTEeHUWaNbl. XMMUYeCKMe NCTOYHUKU TOKa

OKMCNTENbHO-BOCCTAHOBUTENbHbBIE (INEKTPOAHbIE) MOTeHUMabl Kak KOMYECTBEHHAs XapaKTepucTiKa
OKMUCNNTENbHO-BOCCTAHOBUTENbHBIX cUCTeM. YpaBHeHne HepHcTa. 3aBNCMOCTb BENMHYUHBI 3NIEKTPOLHOro NoTeHunana
OT KOHLIEHTpaLMKN MOHOB B pacTeope, pH, TeMnepatypbl, komnnekcoobpasosaHus. MNpupoaa ckadka noteHumana Ha
rpaHuue pasgena gas. BooopooHbiit anekTpoa Kak anekTpon cpaBHeHusl. CTaHOoapTHble 3NeKTPoAHbIe NoTeHUMasbl
crnocobbl Mx onpeaeneHns. 3aBUCMMOCTb MeX 1y BENMYMHAMMN OKUCITUTENbHO-BOCCTAHOBUTENbHBIX MOTEHLUMANOB CUCTEM
1 n3mMeHeHnem aHeprum Mbbca. icnonb3oBaHue cTaHAapTHBIX MOTEHUMANIOB O/15t OLEHKN BO3MOXHOCTU MPOTEKAHMSI
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX PEaKLIWA.

OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA BOIbl. YCTOMYMBOCTb OKUCINTENBHO-BOCCTAHOBUTENbHBIX CUCTEM B
BOAOHbIX pacTBopax.

OnekTpomHble noTeHumanbl Metannos. CTaHOapTHbIE 3NEKTPOLHbIE MOTEHUMANbI U 9NEKTPOXUMUYECKNIA P
HanpsixeHwin metannos. [onoxeHne MeTannos B psOy HaNPSXXeHUA U BO3MOXHOCTb X B3anUMOOENCTBUS C BOLOW,
BOOHbIMU PacTBOPaMu KUCMOT 1 WeNoYel, CONnsMn Opyrnx Metannos. AKTUBHOCTb METANNIOB B 3aBNCUMOCTM OT UX
MONOXEHNS B psiAy HarnpsiXeHW 1 B Neproanyeckoi cucteme. Moabop okucnutenel n BOCCTAHOBUTENEH C yHETOM
CTaHAapTHbIX OKUCNNTENbHO-BOCCTAHOBUTENbHbIX NOTeHuuanos. Juarpammsl Jlatumepa n dpocra.

lMoHSATME O ranbBaHNUYECKMX 3NIEMEHTAX, aKKyMynsaTopax.

Tema 14. dnektponuns. Kopposus. MNeproanyeckuini 3aKoH 1 o6LLNe 3aKOHOMEPHOCTU U3MEHEHUs1 CBOMCTB
coeanHeHnn

Koppo3ausi MeTannos 1 cnnaBoB Kak aNeKTpoXMMn4yeckuin npouecc. MeTtoapl 3aWmThl OT KOPPO3UN.
OKnCNNTENbHO-BOCCTAHOBUTENBHbBIE MPOLIECCHI C YHaCTMEM 3NIEKTPNHECKOr0 TOKA. DNEKTPUHECKUIA TOK KakK CUMbHbIIA
OKVCTISIOWNIA 1 BOCCTAHABNMBAIOIWMIA areHT. CXeMbl MPOLIECCOB HA 9NeKTPOAaxX (MIHEPTHBIX U aKTUBHbIX) MpK

3MEeKTPONN3e PacnnaBoB CoNeli 1 BOLHbIX PACTBOPOB CONEN, KUCNOT M OCHOBaHWIA. BeloeneHune Ha katone BoLopoaa,
meTannos. OK1CNeHMe Ha aHOAE MPOCTHIX U CIIOXHbIX aHUOHOB.

Tema 15. NanoreHbl 1 X coeguHeHns

Obwas xapakTepuctuka anemeHToB. CTpoeHVe aToMOoB. VI3MeHeHne Mo rpynne aToMHbIX PaguyCcoB, MOHU3ALIMOHHbIX
MOTEHLUMANoB, CPOACTBA K 3NEKTPOHY 1 9NEKTPOOTPULATENbHOCTY 3N1EMEHTOB. BaneHTHOCTb 1 CTeNeHn OKUCNeHUs
aToMOB. VI3ameHeHue Mo rpynne yCTOM4YMBOCTY COeAVHEHN B BbICLIEN CTEMEHW OKUCNEHVSI aTOMOB. XapakTep
XUMMYECKMX CBSA3E B coeanHeHusix. MpusHaku metannnyHocTy y nopa. OcobeHHocTn dptopa.

dur3mnyeckne CBOMCTBA NPOCThLIX BeWeCTB. I3aMeHeHMe TeMnepaTtyp nnaBneHns 1 KUNeHus B paay dtop-acrar.

XuMunyeckue cBOMCTBA NPOCTbLIX BEWeCTB. I3MeHeHMe SHeprum CBSI3U B MOJIEKYNax rafioreHoB rno rpynne u
peakunoHHas cnocobHocTb ranoreHos. OTHOLWEHVE K BoAe, Wefnodyam, MeTanniam 1 Hemetannam. TOKCUYHOCTb
ranoreHoB. Mepbl NpeAoCTOPOXHOCTU NpK paboTe ¢ ranoreHamu.

DOpMbI HAXOXAeHUS ranoreHos B npupoae. O6Wuii NIPUHLMM NoNyYeHns cBOBO4HbIX FranoreHoB. MprmMeHeHMe.
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"anoreHoBOAOPOAbI. YCTOMYMBOCTb MOMIEKYN. XapakTep XMMUYECKMX CBSA3EN B Monekynax. Accoumaums Monekyn
goTopoBonopona. Puanyeckre CBOMNCTBA ranoreHoBoaopoaoB. I3aMeHeHe TeMnepaTyp NNaBneHNS U KUNEHWS B paay
¢OTOPOBOAOPOL-MO00BOAOPOL.

Xumunyeckue ceoncTea. PeakumoHHas cnocobHocTb. BoccTtaHoBUTENbHBIE M KUCNOTHBIE cBOCTBa. OCOBEHHOCTM
PTOPOBOAOPOAHON KMCNOThl. OBLWmMe NPUHLMMbI NMONYYEHUst ranoreHoBoLopoaoB. [poMbIlWNEHHOE Noy4YeHNe CONsIHOM
K1cnoTbl. [pUMeHeHne CONsSHOM 1 NNaBMKOBOW KUCAOT.

["fanoreHmabl. [anoreHnaobl OCHOBHbLIE, aM@oTepHble, KUCNOTHbIE. I'Ionleeprle ranoreHnabl. Ceolictea. OCoBeHHOCTM
rmgponnsa rasioreHnaooB pa3HbIX TUMOB. rI/IJJ,DOCpTopI/I,D,bI.

Okcmapl dptopa, xnopa (1, 4, 7), 6poma(1), nopa(5). Ceoictea. Knucnoponconepxaime KucnoTsl xnopa 6poma, hoaa.
CtpoeHune monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKUCIUTENbHBIE 1 KUCTOTHBbIE cBolcTBa. ObLme npuHUMmbI
nony4yeHus.

Conu KncnopoanconepXxauwmnx KMCnoT ranoreHos. OkuncnuTenbHble CBOMCTBA. CpaBHVITeﬂbHa;I yCTOI7I‘-II/|BOCTb conenun
KNCNOT. anIMeHeHI/Ie rMNoxXnopuToB, XNopaTtoB, Nepxnopartos. Oxuncnstowme, ropto4yme n B3pbiB4aTbie CMEeCn Ha OCHOBE
Xnopara n nepxnopara Kanums.

MexranoreHHble coeHeHus (MHTepranoreHuabl). dTopuabl xnopa (1,3,5), 6poma (1,3,5,), oga (1,3,5,7). Xnopuabl
6poma (1), nona (1,3). CpaBHUTENBHAS YCTONYMBOCTE OTOPULOB U XNnopnaoB. CTpoeHne, nonydeHne, peakLuuoHHas
CNocobHOCTb. PTOPUpPYIOLWME AreHThI.

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

MpocTble BewecTsa. ANNOTPOMNHbIE MOANCMKALMM KUCnopoaa. XuMmnyeckas Cesi3b B MONEKYNe KMCnopoaa ¢ nosuuui
Teopun BC n MO. CtpoeHue monekynbl 030Ha. [onMmopHble Mogndukauum cepbl. YCNoBKS CyWweCcTBOBaHNS
[BYXaTOMHbIX MONekyn. ViaMeHeHne HemMeTannm4yeckux n MeTaninyeckmx CBOMCTB NPOCTbIX BEWECTB.
MonynpoBOAHMKOBbIE CBOWCTBA CeneHa.

XnMmnyeckune cBoicTea NPOCTbIX BELWeCTB. OkuncnutenbHo-BoCCTaHOBUTENbHbIE CcBOVcTBA. OTHOWEHME NPOCTbIX BEWEeCTB
K MeTannam n Hemetannam, sone, KNCnotam u wenovam.

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

Mmopnabl H23. CtpoeHue monekyn. TepmoamHammnyeckas YCTonumBocTb. Pramnyeckune cBoincTaa. ViameHeHne
TeMneparyp NnasneHUs n KMNeHus B psagy Boga-TennyposoLopos.

Xumnuyeckune cBocTBa. BoccTaHOBUTENBHbIE 1 KACNOTHBIE CBOMCTBA B psfdy BoAa- Tennyposonopod. CepoBoaopos.
CeoitctBa. TOKCMYHOCTb XaNnbKoreHoBoaopoaos. Obwme NPUHUMMbI KX NMONYYEHNS.

XanbkoreHngbl. Cpep,Hme N KNCnble XanbkoreHnabl. I'M,uponms. Obuwwne NPpUHUKMNbI NONny4eHns. I'IpvlmeHeHme.
XanbkoreHmngbl Kak nonynpoBogHNKOBbIE MaTepuarbl.

Mepokcma Bogopona. CtpoeHme monekynbl. [lonydeHne. YcTonumBocTb. OKMCANTENBHO-BOCCTAHOBUTENBHLIE CBOWCTBA B
pasnuyHbIx cpenax. lNprmeHeHne.

rI/I}J,pI/I,EI,bI cepbl HnSn. CTpoeHI/Ie Monekyn. YctonumeocTb. KUCNOTHBLIE N OKUCNNTENBHO-BOCCTAHOBUTENbHBLIE CBOMCTBA.
|_|OJ'II/10yJ'IbCpI/1,D,bI. CpaBHMTeﬂbHaﬂ yCTOVIHI/IBOCTb I'IOJ'II/Icyﬂb(bI/I,EI,OB M COOTBETCTBYOWMNX UM KUCOT.

Oxkcmppl. Okenabl aneMeHToB (4,6). OcobeHHOCTH cTPoeHUs. OTHOWEHME OKCUIOB K BOAE, KMCNOTaM U Wenoyam.
OkmcnnTenbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. [puHUMNBI nonyveHns. MNprMeHeHe CEpHUCTOro rasa 1 BAMsHME ero Ha
OKpyXaroluyto cpeay.

CepHucTas, ceneHncras n Tennypuctas Kucnotbl. CTpoeHNe MONEKyn 1 aHNMOHOB KMCNOT. KUCNOTHbIE 1
OKUCNNTENbHO-BOCCTAHOBUTENbHbIE CBOWCTBA B pALy cepHuUcTas-tennypuctas kucnotel. Conn. CynbguThbl cpeaHme un
kucnble. N'maponua conein. OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. [MonyyveHme.

CepHas, ceneHoBag v Tennyposas Kucnotbl. CTpoeHne Monekyn n aHMoHOB KUCNOT. KNCNOTHbIE N OKUCANTENbHbIE
CBOICTBA B psiay cepHasl Tennyposast kucnotbl. CBoiicTBa pa3baBneHHON 1 KOHLEHTPUPOBAHHO CEPHOI KUCNOThI.
"'mppatbl cepHoi kmcnoTol. MNonncepHbie knucnotel. OneyM. [NpoMblwneHHbIE METOAbI MOTyH4EHNS CEPHO KUCNOTbI.
TepmoauHaMuyeckas xapakTepucTvka peakumm OKUCNEHNsS CepHNCTOro rasa. lNpruMeHeHne cepHom KUCNoThl B
npombiwneHHocTn. CynbdaTthl. ['mapocynbdatsl. Jucynbdatsl (nnpocynbdatsl). CeneHatbl. Tennyparbl.

TwokucnoTbl 1 ux conn. Tuocynbpatbl. CTpoeHne TnocynbaT-noHa. BocctaHoBuTenbHbIE CBOWCTBA TUOCYNbdaTa
HaTtpwus. MNpumeHeHre TnocynbaTa HaTpus.

[MonMTMOHOBLIE KUCNOTLI N UX CONMK. Fm,upocepHMCTa;l KncnoTa. CTpoeHme nX Monekyn. OTHocutenbHas yCTOVI'—II/IBOCTb n
OKUCNNTENbHO-BOCCTAHOBUTESNIbHbIE CBOMCTBA KUCOT N UX CONEMN.

MepokcokmcnoThbl cepbl 1 Ux conun. MNepokcoMOHOCEPHAS 1 NepoKcoaucepHas KMcnotbl. CTPOEHWE UX MOMEKY.
Mepokcocynbgatbl. INEKTPOCUHTES NEPOKCOKNCIOT U Coneit. VIx okMcnnTenbHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

anoreHuabl cepbl. CpaBHUTENbHASA ycTOMYMBOCTL. CBOVcTBa. OKcoxnopuabl cepbl. Okcoxnopua cepbl. nokcoxnopug
cepbl. CTpoeHue Monekyn. Mmaponua. CpaBHUTENbHAS YCTONYMBOCTD PA3NYHbIX OKCOranoreHnLoB Cepbl, CENeHa,
Tennypa.

Tema 17. A30T 1 ero coeaHeHUs1. NMTHUKTOreHbl N UX COeAUHEHUS

CTpoeHve aToMoB, BaneHTHOCTU. HaxoxaeHve B npupoae, annotponusi. A30T, CTPOEHVE MONEKY/bl U CBOWCTBA.
AMMUaK, CTPOEHME MONEKY/bI, CBOMCTBA, CONU aMMoHust. MmapaaunH. Okcuabl a3ota, CTPOeHMe MOMEKy N, CBOMCTBA.
A3oTnCTast U a30THAsA KUCNOThI, UX CBOMCTBA U conu. A30THble yaobperusi. docdop, ero ceolicTea, DocuH. Okeuabl u
OKCO-KMCNoThl cpoccpopa, ux conu. PoccopHblie ynobperus, Buonornyeckas ponb asota u gpocgpopa. Mblwbsik, cypbMa
1 BUCMYT, UX CBOVCTBA U COEAVNHEHNSI.
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Tema 18. Bogopon 1 ero coeauHeHust. Yrnepoa, KpeMHUA, repMaHuii U UX coe AUHeHUst

CtpoeHne atoma, n3oTorbl, ocoboe nonoxeHue B MC. CTpoeHne Monekynbl. HaxoxaeHne B npupoae, NofyyeHune 1
ceoncTea Bogopoda. Mmapuabl. Boaa, ctpoeHue monekynbl. CTpyKTypa nbAa 1 Xuakon sogbl. [mapatsl n
kpuctannorngpartsl. narpamma coctosHus sogbl. Ceorictea BoAbl. [1pupogHbie Bogbl. O4mctka Bogpl.

CTpOGHI/Ie aTOMOB, BaIEHTHOCTWU, HaxoxXxageHne B npunpoae, aninoTponus. anepon, €ro CBOWMCTBA. Kap6vu1b|. Okcunapl
yrnepona. YronbHas kmucnota un ee conu. erMHVII7I, €ro CBOWCTBA. erMHI/IeBbIe KNCNOTbI, CUNUKaTbl, X CTPOEHUeE.
FepMaHM|7|, 0NOBO, CBMHELL, X CBONCTBA N COEANHEHNS.

Tema 19. Metannbl B nepuoanyeckon cucteme. Mertannmyeckas cBsisb. 30HHasi TEOpUSI MeTalNINYECKUX
KpucTannos

O6was xapakTepuctuka Metannos. Obwme cBoiicTBa MeTannoB. HaxoxaeHve B npupone. LenoyHsle n
LenoYyHo3eMernbHble MeTansbl B BUAE conen. TutaH, MapraHew, XpoMm, Xeneso, Mefb, LMPKOHWURA, TOPUA, antoMUHAIA B
BUAE OKCUIOB. PTyTb, KaAMUiA, LMHK, ONOBO, CYpbMa, BUCMYT, HUKENb, KOBanbT,Xene3o B Buae cynbcnaos. Crnocobebl
oboraleHns pyn (cenapaums nNo yaenbHol Macce, MarHUTHas cenapauus, gonotauns). Cnocobbl MonyyeHns MeTannos
(NnupomeTannypruyeckuin, MeTanioTepMmns, rmapoMeTannyprus, SNeKTpoMeTanIyprs, nopowkKosas Metannyprus).
Cnocobbl nonyyeHns meTannioB 0coboii YNCTOThI (MeperoHka B BakyyMe, 30HHas Nnaeka, TEPMUYECKOEe Pa3noXeHne
NneTy4nx coeanuHeHunin).

MeTannuyeckas cBasb. OCOBEHHOCTM KPUCTaNMYECKOro CTpoeHNs 60/blWNHCTBA MeTannoB. [NpenctaBneHns o 30HHOM
CTPYKType TBepaoro Tena. Xrummyeckas CBsidb B MeTannax u obpasoBaHme ?3neKTPOHHOro rasa?. MoHsTe 0 BaneHTHoOM
30He, 30He nposoanmocTy (3I1) n paspeweHHoi 3oHe (P3). MNepekpbiBaHne B3 n 31, paznoeneHne 3anpeleHHom
30HOI. [leneHune TBepAbIX TEN HA AN3NEKTPUKU, NONYNPOBOAHMKM U METaN/Ibl. NEKTPOHHO-AbIPOYHAS MPOBOANUMOCTb.

Tema 20. DU3NKO-XMMUUYECKUN aHaNKU3.

Dusnko-xmmnyeckmin ananuns (PXA). N3yveHne onanyeckoro CBONCTBA CUCTEMbI Kak (DYHKLMM COCTaBa Unmn BHELWHNX
ycnosuii. TepMUHbI 1 NMOHATUSE DXA (FrOMOreHHblE CUCTEMbI, FETEPOreHHbIE CUCTEMBI, pa3a, YMCNOo cTeneHen cBoboapl,
9BTekTUKa). MNpasuno ¢as M'bbca. Tunbl anarpamm: 1.Juarpamma COCTOSHNUSA OBYXKOMMOHEHTHOW CUCTEMbI C
SBTEKTMKOW (KOMMOHEHTbI HEOrpaHUYEeHHO PacTBOPUMbI B XMUOKOM COCTOSHUM U HEPACTBOPUMbI B TBEPLOM).

2.[lmarpamma c B3avIMHO HEOrPaHWUYEHHO PACTBOPUMOCTBIO B TBEPAOM COCTOSIHUM (3TO N3OMOPOHbIE BEIWECTBa,
KpVCTannusyioLmecs B 0AMHaKOBbIX (hopmMax). Teepble pacTBOPbI (3aMEWEHNS 1 BHELPEHUS).

3.0unarpamma B cnyyae 06pasoBaHus XMMUYECKOr0 (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 06pasytoT Apyr C APYroM Xuakue 1 Teepasle pacteopbl Ntoboro cocrasa.
4.MeTannbl 06pasytoT Mexay coboli 0LHO NN HECKONBbKO METANNIMYECKNX COEONHEHWIA.

MeTtannuyeckune PacTBOpbI. OépaSOBaHI/Ie QHepreTnyecknx npun ycnosmm aHepreTn4eckoro n npocTpaHCTBEHHOro
COOTBETCTBUA NepeKpbiBaAOWNXCA op6v|Tane|7|. 3aBNCMMOCTb PacTBOPUMOCTW B MeTannax oT Yyncna BaneHTHbIX
9NIEKTPOHOB, UX TUNAa N 3HEepPreTn4eckoro COCToAHNA.

Kopposunsa metannos: xummyeckas (OencTeme Cyxmx rasos, CEpoBOAOPOAA, ANOKCMAA Cepbl) U aNEeKTPOXUMMYecKas
(paspylweHne meTanna 3a cHeT HeOAHOPOAHOCTU B MPUCYTCTBUM 9NEKTPONMTa) KOppo3uio. 3 ctagun
SNEKTPOXMMMYECKOro paspyleHns metanna: 1. AHogHbIA Npouecc (nepexon Metanna B pactTsop Mog BAUSIHUEM
rngpartaumm). 2.MNepexon anekTpoHa oT aHoda K katody. 3.KatoOHbI NPOLECC - CBA3bIBAHWE 3NEKTPOHA
nenonsapu3atopom (MPOTOHOM W MOMEKYNOW KMCNOpPOoAaa).

3awmTa o1 Koppo3uwn. KﬂaCCI/I(*)VIKaLI,I/IFI mMeTannoB B 3aBUCUMOCTU OT X aKTUBHOCTW.

Tema 21. LLLenouyHblie U WenoYyHo3eMeslbHblie MeTabl

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

LLlenoyHo3eMenbHble MeTannbl (LU3M). NameHeHue noteHumanos noHnsauum (M) W3M. NameHeHne meTannnyeckmx
cBoiicTB. CBoiicTea 6epunnusi u MarHus. [ynaroHanbHoe CX0ACTBO 6EPUNNS C aNtOMUHNEM, MAarHUsi C IUTUEM.
AmgpoTepHocTb Bepunnus. "Bepunnvesble” nyyn. PacnpocTpaHeHne B 3eMHO Kope B COOTBETCTBUM C FEOXMMNYECKIM
npasunom MeHaeneesa nerkux LW3M (kanbuuii, Mariuia), Taxensix (CTPOHUWIA, Gapulii).
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Oxkemppl W3M. Ux coctae MO. NameHeHune cuna ocHoBaHuiA npu nepexone oT 6epunnus k 6apuio. Mmapokcuapl
KanbLus, CTPOHUMS 1 6apus: nx CBOMCTBA. Mapokcna MarH1s Kak OCHoBaHWe cpenHel cunol. Fnapokewa 6epunnns
Kak amoTepHoe ocHoBaHuve. MNprynHa aMpoTEPHOCTM - CMOCOBHOCTL K KOMNNekcoobpasoBaHmio
(rmppookcokomnnekcsl). Mmaponns conei 6epunnns. N3ameHeHne sHepruv rugpatauum B psay bepunnuii, 6apuii.
BesBoaHble cynbgoathl Kanbums, CTPOHUMS 1 6apurs. PacTBOpMMOCTb coneli 0HO3apsAaHbIX, ABYX- U TPEX3APSOHbIX
aHnoHoB. KomnnekcoHaTtbl W3M (kpome Bepunnus) xenatHoro Tmna pacTBOpUMbIE B BOAE.

Tema 22. Xumns d-anemeHToB. O6LLMe 3aKOHOMepHOCTU. CTeneHun okucneHus. KomnnekcoobpasoBaHue

Obwas xapakTepucTuka NePEXoiHbIX MeTanno.. MNepexonHble MeTansbl Kak aneMeHTobl ¢ d- unu f-obonoukamm YacTMyHoO
3arofHEHHBIMU 3MIEKTPOHAMU B U30NIMPOBAHHOM aTOMe UM 0BbIHHO BCTPEYAOLWMMUCS COCTOSIHUSMU OKUCTIEHNSI.
3anonHeHve 3d-opbuTaneli ckaHamvs. MNposarnbl 3anonHeHus 3d-opbuTtaneit y xpoma v Meam. SMNUPUHECKOe NPaBuio:
Havnbonee aHepreTuyecky cTabunbHbl SNEKTPOHHBIE KOHPUIYPALMU C HAMONOBUHY UMW MOMHOCTBIO 3aMONHEHHBIMU
opbuTtansimy. HapyweHnsi nocnenoBaTenbHOCTY 3anoNHEHNS] 0HOSNEKTPOHHbIX opbuTanein. MexanekTpoHHoe
B3anMo4encTeme 1 POPMNPOBAHNMN 3NEKTPOHHON KOHUrypaunn. SHeprus MEXaNeKTPOHHOrO B3aUMOAENCTBMS Kak
CyMMa OBYX NPOTUBOMONOXHbIX MO 3HaKy BKNAaA0B (MONOXUTENbHOW SHEPruyn OTTanknBaHns SNEKTPOHOB Y
oTpuLaTenbHON 06MeHHO aHeprmn). OBMeHHas SHEPrUsl NpPY B3aMMOLENCTBAUN LBYX SNEKTPOHOB U SHEPTUS
cnapuBaHus 3NeKTPOHOB C 0BPaTHbIM 3HAKOM. HE EAMHCTBEHHbIN (hakTop, BnvsiHne Ha yCTOMYMBOCTb SNEKTPOHHOM
KOHQUrypauum n3aMeHeHUs BENNYMHLI 0OBMEHHOI aHeprun n nameHeHus M.

Tema 23. CkaHOMN, UTTPUN, NaHTaH. Peako3eMenbHble 3/IEMEHTbI

OnemeHTbl NoboyHoi noarpynnel W B rpynnbl: Bxooat 32 anemeHTa - 17 penkosemenbHbix (P39), akTuHui n 14
akTMHKMOoB. P33: ckaHauin, UTTpWiA, naHTaH n 14 naHtaHnnoB. I3MeHeHne aTOMHBIX N MOHHBIX PaanyCcoB (NaHTaHWaHOe
cxartve) B psgy uepwuii - nioteumin. CBOWCTBA NErK1X NaHTaHNAOB M NaHTaHa, TaXenbix - n uttpus. deneHune
NaHTaHNOOB Ha LepueByto (NaHTaH, Lepui - eBPOMnui) n NTTpMEBYIO (UTTPUIA, radonMHUA-nIoTeUniA) noarpynnsl. [se
NOArpynnbl aKTUHWLOB: KIOPUS (TOPUA-KiIopwria) n 6epknus (6epknuii-noypeHcuii). CTeneHn OKUCIEHUS NAHTaHNOO0B,
uepus n eeponus. OCOHEHHOCTM XMMUUN NAHTAHWAOB.

Tema 24. TuTaH, LMPKOHWUNA, raddHUI M NX coeauHeHus. AKBa- N TMAPOKCOKOMIM/IEKChI

Moarpynna tutana (1Y B noarpynna ). CTeneHb OKMCNEHUS U POCT aTOMHOr0 HoMepa. VI3MeHeHne aTtoMHbIX U MOHHBbIX
pannycoB nNpw nepexone oT TUTaHa K UMpKoHWio. CBOMCTBA UMPKOHUS U radoHUs. BnusiHue naHTaHngHOro cxarus.
XapakTtepHble cTeneHn okncneHns tutana. ObpasoBaHne ANMOKCUAOB. PacTBOpeHUe TuTaHa - B ropsyen
XNOPUCTOBOLOPOLHOW M NNABNKOBOW KACNOTAaXx, B KOHLEHTPUPOBAHHOMN Wwenoyn. PactBopeHune LMpKoHus n racdoHus 3a
cYeT nx okncneHmst n obpasoBaHust aHnoHHbIX KC. Obpa3oBaHne oKTasapuyeckux aksakomnnekcos TutaHa(Ll).
OcobeHHOCTU rnaponnsa.

Tema 25. BaHaguin, HHO6MN, TaHTan. Usononncoe puHeHUst BaHaausi: 3aBUCMMOCTb cocTaBa oT pH.
ConocrTaBneHue penoKc-CBOUCTB

Monrpynna BaHaaous (YB noarpynna). CeoicTea HMObUS 1 TaHTana. dPrsmyeckme n XMMmM4eckne CBOMCTBA U MX CBSI3b C
Hanm4nem HecnapeHHbIX 3N1eKTPOHOB d-aNekTPOHOB. I3MeHeHUst B 3Heprusix ns- u (n-1)d-opbutaneir. CTeneHb
OKMCNEHNS BaHaaMs! B cOeAMHeHUsX (0T 2+ 0o 5+). MoaToMy peanmaytotcst CTeneHn oKMCcneHns H1Mobus 1 TaHTana (4+ u
5+). Ctabunusauusi cteneHn oKMcneHns 5+ (CoeanHeHnsl ¢ KOBaNeHTHOM CBSI3blO - KMCNOPOOHbIE U FanoreHnabl).
XunMnyeckas ycTon4mBoCTb METANOB.
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PacTBopeHue BaHaomsa B NNaBUKOBOW, a30THOW, KOHLEHTPUPOBAHHOW CEPHOM KMCNOTax 1 B LL@PCKOW BOOKE.
ObpasoBaHne BaHaaMH-noHa. "ekcadTopuHbii KC BaHaoums (Y). PacTBopeHne HMobUs n TaHTana B NnaBMKOBOWA
KMCNOTE U ee CMeCK C a30THOM kucnoToin. ObpasosaHne dotopuaHbix KC.

MoHbI aneMeHTOB NoArpynnbl BaHaANS Kak ?>XecTkme Kucnotol? no MNupcoHy. BaHaguesble KNCNOTbI, BaHadatbl 1
naononueaHanatbl. PaBHoBeCHS B pacTBOpax COeANHEHNA BaHaans B 3asmcnmocTu ot pH. BaHaownH-noH
(BmokcoBaHagui Y), Kak OCHOBHas XMMU4yeckas popma cywecTsoaHns saHaams (Y) B CUAbHOKMCAbIX pacTBopax.

Tema 26. Xpom, monnbaeH, Bonbcppam. Okcuabl, rmapokcuabl, Kucnotbl. KomnnekcHble coepguHeHus xpoma(Ll).

CoenvHeHus xpoma (). Hambonee xapakTepHasi cTeneHb okucneHust ans xpoma. CeolicTea okcuaoa xpoma. ViameHeHne
oKpacku pactBopoB conein xpoma (L) B 3aBMCMMOCTN OT yCNOBWIA.

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

PaznnuHble coeauHeHns monubaeHa n Bonbgopama ? YCnoBusi UBMEHEHWs! CTeneHel okucneHns. Baanmogeictaue ¢
Kucnopogom sosayxa. [lonvkmcnoTsl (cogep>xart OCTaTtku OLHOW M TOM Xe KMCNOTbI) U reTepononnukncnoThl (cogepxar
OCTaTKM pasHblX KACNOT).

BnusiHne pH Ha cywecTBoBaHMe 30MonMMonMbaaToB B pa3nnyHbIX doopMax: wenoyHas cpena - npeobnanaet
monubaar-aHuoH, npu pH = 4-5 obpasyetcsa rentamonmbdaat, npu pH MeHblie 5 - okTamonubaar.

Tema 27. MapraHeu, TexHeuun, peHU. CBONCTBa COeAMHEHU MapraHLa ¢ pa3/iM4yHbIMU CTEMEHAMU OKUCTIEHUS.
3aBucuMocCTb noteHumana ot pH.

Moarpynna mapraHua ( Y11 B noarpynna). CoeanHeHns MapraHua B COCTosHUSAX okucnenmsa M, W, 1Y, Y, Y1, Y11.
Hanbonee ycToiiumBas cteneHb OKMCNEHUS peHust 1 TexHeuust. OcoBeHHOCTM pacTBOPEHUSI MeTaNNoB: MapraHua B
pa3baBneHHbIX KUCNoTax, PeHNs 1 TEXHeUMS B a30THOW kucnoTe (obpa3oBaHne neppeHaToB U NepTexHaTaToBs).
Crabunusaumns cteneHun okucnexns ¥Y11.

CoenvHeHnns mapradua B cteneHu okucnenus (IM). Ycnosus nepexona B cteneHb okmcneHns (Y1) u (Y11).

Maprareu (1Y). BocctaHoBneHve nmponto3nTa (auokcmnaoa maprarua) B cynbdpat mapraHua (I). ObpasosaHue
KnacTepos (Ha NpuMepe peHuns).

Maprarey (Y1). Conu MmaHranatbl (peHartbl, TexHaTaTthl). Peakumm gucnponopLmMoHMpoBaHns MaHraHaToB.
BoccraHoBneHne MaHraHaToB B KUCNOWN, HEATPanbHOM UK WENOYHOW cpepax.

CoennHenns mapradua (Y11), texHeums (Y11), penus (Y11). B cpene BocctaHoBneHne nepMaHraHaTa B K1COM
(MapraHey (1)), B HEATPaNbHOR (AMOKCKMA MapraHLua (MMPon3uT)), WenoYHoM (MaHraHar) cpenax.

Tema 28. Xeneso, KOﬁaan, HUKesnb. KoMniekcHble coe AUHEHUSA: yCTOI;I'-IVIBOCTb, 9HepreTnyeckme guarpammbl.
Ponb B 6uonornyeckux npoueccax.

VIl B noarpynna. Knaccudomkauus no septukanu 1 no ropusoHTtanu (3 nepuona d-anemeHTos). 1o BepTukanu: Tpuaga
Xenesa (pyTeHuid, ocmuit), Tpuaga kobanbTa (poauii, npuanin), Tpuana HUKens (nannaguii, nnatuHel). o ropmaoHTanu:
CEeMeNCTBO Xeneaa (xeneso, kobanbT, HAKENb), CEMEACTBO NNaTWHbI (PYTEHNS, POAUS, Nannanuns, OCMUA, MNaTMHa,
npuani).

Tpuagpl No BEPTMKANMN: CXOLCTBO MO CTPOEHMIO BHEWHMX 3NIEKTPOHHbBIX 060M04eK, peann3auus 6onee BbICOKUX
CTeneHel OKUCNEHNS, POCT MHEPTHOCTU. XMMUYECKME CBOMCTBA Xene3a: 0COBEHHOCTN B3aNMOLENCTBUS C
pasbaBneHHbIMU KMCNOTaMU, C KOHLEHTPUPOBaHHOK a3oTHOM 1 100%-HOI cepHOl KNCNOTOM (MPOLLECCHI NaccuBaLmm).
Bsanmopneiictare co wenoyamu: ycnosus obpasoBaHus rugpookcokomnnekca xenesa (M). CeoicTea coeguHeHNI
xenesa (1): ycTon4msBoCcTb K KUCnopoay Bo3ayxa B coctase conn Mopa. KaToHHbIe 1 aHNOHHbIE KoMnneKebl. Pasnnuuns
no TepMonmHamunyeckoii ycroumsocTu KC xenesa (M) ¢ nuraHnamm cnaboro nons v cuiabHOro nons, cornacHo TKIT.
CoeauHeHns xenesa (WL). MN'moponua pacteopos conen xenesa (LU). BansHne cunbHbIX KMCAOT, WeNo4YHON cpenbl Ha
rnaponns. CxoOcTBo OTAENbHbBIX CBONCTB coner xeneaa (W) ¢ conamu xpoma(lll), antommnHma(ll), xenesa (I1) ¢ marHms
(). YCTONYMBOCTb KATUOHHbIX M aHNOHHbIX KC.
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CBoiicTBa KobanbTa 1 HUKENs: PpacTBOPMMOCTb B KMCNOTaxX M Wwenodyax (6onbluas MHEPTHOCTb, YEM Y Xenesa).
YcrtoiumeocTb KC kobanbta (M) n Hukens (M) no OTHOWEHMIO K KMcnopody Bo3ayxa. Oktasgpuyeckas u
Tepasgpuyeckas koHgurypaumm KC kobanbt (). Oktasapudeckme (akBaKC) n tetpasgpudeckne KC Hukens (MM).
Ycnosus peanvsaumm niocKokBaapaTHoM KoHgomrypauumn. BoamoxHocTb 06pasoBaHust xenatos - Hukenb (M) ¢
OVMETUNTTNOKCMMOM.

Tema 29. Metannbl nnatuHoBow rpynnbl. KuHeTM4Yeckas UHepTHOCTb. KoMnnekcHble coeAMHEHUsA: U30MepuUs,
acpdekT TpaHC-BNUAHUS

MnatnHoBble MeTtannbl (MM). Hannuune BbiClMX cTeneHel OKUCNEHNS Y NIaTUHOBBIX MeTannoB. CnocobHOCTb K
KomnnekcoobpasoBaHmio. JlOHOPHO-aKLENTOPHOE B3aUMOLENCTBME U YBENUYEHME paclienneHus d-opbutaner
KpvcTannuyeckum nonem nuraHna. ObpasoBaHne KOBaneHTHbIX CBs3er ¢ nuraHaoM. ObpasoBaHue HU3kocnmHoBbIX KC
(naxe c nuraHpamun cnaboro nons). MHepTtHocTb KC. MiamMeHeHne kmHeTudeckon nHeptHocTu B MNC no BepTukanu:
(CBSI3b C yBENMYEHMEM 3HEPrU PaCLLENIeHUs KPUCTaNINYECKM NONEM IMFraHL0B 1 YBENMYEHUEM MPOYHOCTM
KOBaneHTHOW CBs3M MeTann ? nurarg). MNosbiweHre 1edopMUpyeEMOCTM 3NEKTPOHHBIX 060104eK y Tsaxenbix MM

Tema 30. Menb, cepebpo, 3onoT1o. OucnponopunoHupoBaHue coeauHenun M(l). CoeamnHeHns megm (M). dopmbl
KOOpPAMHALMOHHOro nonuagpa

Moarpynna meaon (1 B noarpynna). Monspusytowee nenctene meaun, cepebpa v 3onota. VIameHeHne XxuMm4eckoi
aKTMBHOCTY OT Meau K 3010TY. YCTONYMBOCTb Ha BO3ayxe. PacnonoxeHue B psaay HanpsxeHuin. PacTBoprMOCTb: Melb U
cepebpo - B KOHLIEHTPUPOBAHHbIX a30THOM 1 CEPHOI KMCNOoTax (B XNOPUCTOBOAOPOLHOM KNCNOTE B MPUCYTCTBUM
Kucnopogna), 3010T0 - B ropsiveit ceneHoBom KMCNoTe U B LApCKON Boake. XapakTepHas CTeneHb OKUCNeHns ons
cepebpa. KomnnekcoobpasoeaHme coeauHeHuii meam (1) n cepebpa (1) B aMMmnake nnm B M3bbiTke 0HOMMEHHOIO
aHnoHa. XapakTepHas cTeneHb okucneHms ons menun. iameHenme useta conen meau (1) 3a cuet
komnnekcoobpasoBaHus. AMcpoTepHOCTb rugpokcuaa meam (IM). ObpazosaHue rugpookcokynparta. meam (M)
PacTBopuMOCTb B 136bITKe ranoreHnnoB. KatnoHHble u aHnoHHble KC (kynpaThbl).

XapakTepHas cTeneHb OKUCNEeHUs ans 3onota. AMGOTEPHOCTb okeuaa v rugpokemaa sonota (LW). ObpazosaHue
aypartoB C KOOPAMHAUMOHHBIM YUCIOM 4.

KoHTponbHas pabota

Tema 31. Pa36op KOHKpeTHOM cutyauum: PaclienneHue d-ypoBHsi KpUCTanIMYECKMM NOJIEM pa3HOM CUMMETPUMN.

V3aMeHeHne MakcumanbHOW CTENEHN OKMCNEHUS, OTBeYatowen YCTOIZHMBbIM coeHEeHNAM B rOPU30OHTANbHbIX pAaax
nepexogHblX MeTannos (38 CYeT yBe/im4eHn4 4ncna anekKTpoHOoB 1 3a CHeT UX CI'IapI/IBaHI/Iﬂ). CBsa3b nepemeHHon cTeneHn
OKMcneHms ¢ 3anoHeHHbIM No4YPOBHEM.

MarHuTHble cBoicTBa. CNUHOBBIA MOMEHT M YMCNO HECMAPEHHbIX 3IEKTPOHOB. [TOHATME O AnaMarHUTHLIX U
napamarHuTHbIX atomax (MoHax). BeicokocnuHoBble n Hu3kocnmHosblie KC.

OnTtnyeckme ceorictea. Teopus kpuctannudeckoro nons (TKIM) n marHntHble cBolictea KC nepexonHbix METANNOB, UX
okpacka. [epexon HopManbHOro B HeBO36yXAEHHOM COCTOSIHUS aNeKTpoHa Ha t2g-opbutanb, Nepexon aNeKTpoHa B
BO36Yy>XXAEHHOM COCTOSIHUM Ha eg-opbuTans.

Tema 32. Xummnsa f-anemeHToB. CeMencTBO NaHTaHMAOB. JlaHTaHuAOHoe cXxartne. CeMercTBO aKTUHMOOB.
TpaHcypaHOBble 3JIEMEHTDI.

Hanbonee ycToitumMBas cteneHb okUCneHus naHtaHnnoB. CteneHb oknucneHns uepms. OCOHEHHOCTM XMMUU NaHTAHWOOB:
0bpa3oBaHne COeMHEHNI C MPENMYLLECTBEHHO MOHHBIM TUMOM CBS3M (aHanormyHo W3M), nns f-opbutaneii n
d-opbutanein xapakTepHO paclienneHre B nonsx 6onee HN3KO CUMMETPUK, YeM cchepryeckas, adodekT cTabunusauum
KpucTaninyeckmm noniem HesHavnTeneH.
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AKTUHMAbI: PAANOAaKTMBHBIE CBOWCTBA B OTNIMYME OT NaHTaHuaoB. CTabunbHOCTb M30TOMOB. Hannyme Heckonbko
3MEeKTPOHHbIX KOHdUrypauuii. ConocTasneHne sHeprum 5f- n 4f-anexTpoHoB.

TpaHCcypaHOBbIE 3NEMEHTHI.

Tewma 33. Fannuin, nHoun, Tannuin. NMoctnepexoaHbie metanbl. BropyuyHas nepnopomuYHOCTb

MocTnepexonHble MeTannbl (ranfvii, UHAUA, Tanauin). OTAMYMe OT TURMYECKUX (Bop 1 antoMrHKiA). BnusiHve Ha cBoiicTBa
MONMHOCTbIO CHOPMUPOBaHHON 18-3neKTPOHHOM 060104Ka. HEMOHOTOHHOCTL KaK "BTOPUYHAS MEPUOAMYHOCTL" B Fpynnax
NoCTNepPexo4HbIX 3neMeHTOB. [1pOTUBONONOXHOCTb NEPEXOAHbIM anieMeHTaM. DPdeKkT MHEPTHON Napsbl.

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

ANIOMUHWA 1 60p. ANIOMUHWIA - TUMWYHBIA METANN, HO €r0 COEANHEHWSI KOBANEHTHbI. AMCDOTEPHbIE CBONCTBA antoMUHMS,
o1nnyre ot 6opa. AHUOHHbIE 1 KaTnoHHble KC antoMuHms. O6pa3oBaHNe OKCUOHOMN MNEHKW: PACTBOPUMOCTb B LienoYax.
B3aumogeiicteune ¢ kucnotamu. N'maponms conein antommHus (LU).

Bop. O6pasoBaHne GopHOI KNCNOTbI, Kak KucnoTsl Jiblonca. ObpasosaHne 60pOBOAOPOAOB - COEANHEHWIA C
0ePULIMTOM 3/1IeKTPOHOB. TpexLeHTpoBas CBA3b.

Tema 35. UHepTHbIe rasbl.

OTkpbiTHe bnaroponHbix ra3os. [MpocTble BewecTBa 6naropofHbix ra3os. VIx 04HOATOMHOCTb. VI3MeHeHe CBOMCTB B
PS4y rennin ? HeOH ? aproH ? KPUMNTOH ? KCEHOH ? padoH (pafuycbl aTOMOB, YMCTIO NEKTPOHHbBIX 060M0YEK,
nonspuayemocTb). ?duccrnauna? renus. PagnaumoHHble adpdbekTbl pagoHa.

BHelwHWe anekTpoHHbIe YpOoBHY 6naropofHbiX ra3oB. XUMUYEcKme CoeanHeHNs KPUNTOHa U KCeHoHa (gpTopuabl,
okcuapl, okcugpTopuabl). CTpykTypa coTOPUOOB KCEHOHa pasnnyHoro coctaea. CUCTEMbl C MHOMOLIEHTPOBLIMY
[eN0KanM30BaHHLIML MONEKYNSIPHLIMU OPOUTaNsMK KCEHOoHa 1 KpunToHa. OcobeHHOCTM rMaponmnaa qoTopraoB KCEHOHA.
KceHoHoBas kucnota. OkMcnuTenbHble CBOMCTBA BOAHbBIX PACTBOPOB KCeHoHa. KOMMNeKcHble coeMHEeHNsl KCEHOHa 1
KpvntoHa. ObpasoBaHue knatpatoB. ObnacTv NnpuMeHeHMst 6naropoaHbIX ra3os.

5. NepeueHb yue6HO-MeTOAMYECKOro obecnevyeHns s CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actusa. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 11 CMPaBOYHYIO MTepatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY U NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTeNnbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKIOYAS:

Mopsaok opraHM3aummn 1 ocylecTBieHNs 0bpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieyuanuteTa, NporpamMmmam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoi depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB chefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apcTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO YYpEeX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHbiii yHUBEpCUTET"

JokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS M OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas MHpopMaums:
- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM peldynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);
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- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpencTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUpPYEMbIM pe3yfibTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEOOXOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI UCTAHLUMOHHO 13 MoBOI TOUKU NpW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMK NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHO 1 NOMNONHUTENBHON y4eBbHOM NMTepaTtypbl, HEOOXOAUMOI 41 OCBOEHWUS ANCUMNANHBLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEeXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU U3MEHEHMM KOMMNEKTOBaHUS (ooHAoB Hay4yHoi
onbnuotekn KPY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX oM
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

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

Karanor ccbinok Ha xumuyeckume pecypcbl Poccum n 3apybexbs - http://www.chemport.ru

KdY . Xumuyeckuin nHetutyt um. A.M.Bytneposa. Bubnnoteka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
O6pasoBaTternbHble pecypcbl MHTepHeTa ? XUMWS - http://media.ls.urfu.ru/chemistry/

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

9. MeToguyeckue 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.
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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
"dyHoameHTanbHasa n npuknagHas xmMus" n cneunann3auum "He NpesycMoTpPeEHO".
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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
Cneunanusauns: He NpeaycMOTPEeHO

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
Cneunanusauns: He NpeaycMOTPEeHO

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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