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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
KOMMeTeHLMn npuobpeTtaeMoi KOMNETEHLUN
OK-7 FOTOBHOCTbIO K CaMOpasBuUTUIO, camopeanmaaumnm, NCnonb30BaHMIO TBOPYECKOro

noteHumana (OK-7);

OriK-1 CrnocobHOCTbIO BOCMPUHMMATb, Pa3BnBaTh W MCMNONb30BaTb TEOPETUYECKNE OCHOBbI
TPAOVLNOHHBIX M HOBbBIX Pa34enoB XMMMU NPY PELIEHUN NPOGECCUOHANBHBIX 3a4a4
(OMNK-1);

Orik-2 BNageHneM HaBblkaMy XMMUYECKOro aKCNepuMeHTa, CUHTETUYECKMU U

AHANNTUYECKMMUN METOOAMW NONYYEHNS N UCCNEO0BaHUS XUMNYECKUX BELWECTB U
peakuwnii (OlK-2);

OrK-3 CNOCOOHOCTBLIO UCMONBb30BAThL TEOPETUYECKUE OCHOBBI (DYHAAMEHTaNbHbIX Pa3aenoB
MaTremaTukm 1 unaunkn B npodpeccrnoHansHom geatensHoctu (OMK-3);

OrK-6 BnafeHueM HoOpMaMm TEXHUKM 6e30MacHOCTH U YMEHNE peanu3oBaThb 1X B
nabopatopHbIX 1 TexHonornyeckux ycnosusix (OMK-6);

MK-1 CNOCOBHOCTbLIO MPOBOAMTL HAYYHblE UCCNIEA0BAHMS NO CHOPMYNIMPOBAHHON
TemaTvke 1 nonyy4atb HOBble Hay4Hble 1 NpuknagHble peaynbtatsl (MK-1);

MnK-2 BNafeHNEM HaBblkaMu MCMONb30BaHNS COBPEMEHHOW annapatypbl Npuv NPpoOBEAEHUN
Hay4HbIX nccneposanui (MK-2);

MNnK-3 BnafeHneM CUCTEMON PyHOAMEHTalbHbIX XMMUYECKMX NMOHATUIA U METOLONOMMYECKUX|
ACMeKkToB XMmnn, doopmMam 1 MetTogamm HaydHoro nosHaxms (MK-3);

NnK-4 CMOCOBHOCTBIO NPUMEHSTH OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI NP
06Cy>XAEHNM NoMyYeHHbIX pesynbTatos (MK-4);

NnK-5 CNOCOBHOCTbIO NPMOBpeTaTh HOBbIE 3HAHMS C MCMONb30BAHMEM COBPEMEHHbIX
Hay4HbIX METOLOB 1 BNafeHNe UMK Ha YPOBHE, HE0OX0AMMOM 418 pelleHns 3aaav,
MMeIoLWmX eCTECTBEHHOHay4YHOe codep>XaHue 1 BO3HMKAIoOWMX NPy BbINONHEHWUM
npodoeccuoHanbHblX yHkuni (MK-5);

NnK-6 BNafeHNeM COBPEMEHHbBIMU KOMMbIOTEPHBIMW TEXHONOTMSAMI MPU NNaHNPOBaHN
nccnenoBaHuia, nonydyeHun n 06paboTke pesynbTaToB HayYHbIX 9KCMEPUMEHTOB,
cbope, 06paboTke, XpaHeHU, NPeaCTaBNeHNN 1 Nepenade Hay4Hon nHpopmMauun

(MK-6);

MK-7 rOTOBHOCTbIO NPEACTaBNsATb NONyYEeHHbIE B UCCNEA0BaHUSAX pe3dynbTaThl B BUOE
OTYETOB M Hay4HbIX NybnvKaLmMii (CTeHI0BbIX LOKNanoB, pedepaTos u cTatel B
nepuoamnyeckon Hay4Hom neyatm) (MK-7);

Ob6yuatolmincs, 0OCBOMBLUWIA AUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

3Hatb: 06LMe 3aKOHOMEPHOCTY NPOTEKAHNS XUMUYECKMX PeakLuii B pacTBoOpax 1 TBepao ghase, OCHOBbI
XUMWNYECKOW TEPMOANHAMUKMN U KMHETUKM.

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

YMeTb: NPUMEHATb TeopeTnyeckKne 3HaHns o CTpoeHnn, NBMEHEHMN COCTaBa U peaKLlMOHHOIZ cnocobHocTn
pearmpyrowmnx sewecTs Oss4 npencka3aHmns ocobeHHocTel npoTekaHunsa peaKLl,MVI, CoCTaBa, CTpoeHnA n CBOWCTB
NPOAYKTOB; NO/Ib30BATbCA I'Iepvlo,n,mquKon CUCTEMO.

JHonxeH Bnagetb:

BnapeTtb HaBblkaMU XMMUYECKOro 9KCNepuMeHTa C y4eToM npasunn TexHUkKn 6e3onacHOCTU npn ncrnonb3oBaHMn
XUMUYECKUX peakTUBOB, aHann3a pesynbTaTtoB OMNbiTOB U POPMYNNpOBaHNS 060CHOBaHHbIX BbIBOIOB.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

BnapoeHue ocHOBHbIMU 3aKoHamu obiei XMUN, TOTOBHOCTb MHTepnpenmpoBaTtb 3aKOHOMEPHOCTU B NUBMEHEHUN
CBOWCTB 3N1EMEHTOB B CBS3W C UX 9NEKTPOHHbBIM CTPOEHNEM (nonoermeM B I'IepI/IO,D,I/ILIeCKOIZ CI/ICTeMe).
NnporHo3npoeartb CBOWCTBA BELWECTB Ha npumMepe OAHOTUMHbIX COEeOVHEHUIA, CNocobHOCTb aHannmanpoeatb
pe3ynbtaTtbl 3KCNepnMeHTa 1 ngenatb 060CHOBaHHbIE NPOrHoCTn4eckme BbiBOAbI.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHaga oucumnnunHa (Mogynb) BktoyeHa B pasaen "b1.6.14 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGOECCMOHANbHOW
obpaszoBatenbHoii nporpammel 04.05.01 "dyHaameHTanbHas U NPUKNagHas XMMusi (He NpeayCMOTPEHO)" U OTHOCUTCS K
6a30B0i1 (06LenpogeccroHanbHo) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucumnanHbl (MOAyns) B 3a4eTHbIX eAuMHMLAX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKoCTb ANCUMNNHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTtakTHasi paboTa - 366 4aca(oB), B TOM 4ucne nekumm - 106 yaca(oB), npakTnyeckme 3aHsATus - 42 yaca(os),
nabopaTtopHble paboTbl - 218 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB.).

CamocTositenbHasi pabota - 174 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT 1 9K3aMeH B 1 ceMecTpe; 3a4eT 1 3K3aMeH BO 2 cemecTpe.

4. CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboThbl NO AUCLUNIUHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYDO0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumu 3aHAaATUSA paboTbl

Tema 1. BeeneHve B 0bwmin kypc
1 [AncunnanHbl "HeopraHnyeckas 1 4 0 6 4

" xumung" (HX). LokBaHToBbIE TEOPUN
CTPOEHNs atoma.

Tema 2. KBaHTOBO-XMMUYECKOE
o |onmcanue cTpoeHns atoma. " 4 5 6 8

CTpoeHue 3neKTPOHHbIX 060N04EK.
Mepvoamnyeckune ceoiicTBa aToOMOB

Tema 3. MNepuroamyeckne ceoncTea

3 coenvHeHnii. BeeneHue B 1 4 5 6 6
" |coBpEMEHHbIE TEOPUN XUMUYECKOW
CBSA3MN.
Tema 4. n.
4 |Te a 4. MeTtopn BaneHTHbIX CBSA3el 1 4 5 6 8

" IMeTon MonekynsipHbix opbuTanei.

Tema 5. MexxmonekynsipHble
B3aMMoOencTBums. ArperatHbole

5. 1 4 2 6 8
COCTOSIHWNS BelecTBa. TBepnoe

COCTOSIHME BELeCcTBa

6. Tema 6. Xummnyeckas TepmoanHammka 1 4 2 6 6

Tema 7. XuMunyeckoe paBHoOBeCHE.
7. K ~ 1 4 2 6 6
NHETMKa XMMNYECKMX peakuuii
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 8. Xupkoe coctosiHue
BewecTsa. ObOLWume cBolicTBa
pacTBOpOB

2

6

Tema 9. KonnuratmeHble cBOMCTBA
pacTBopoB. CunbHble 1 cnabble
9NEKTPONUTLI

10.

Tema 10. Teopun KUCnoT 1
OCHOBaHwin. Peakuun B pactsopax

11.

Tema 11. KomnnekcHble coeanHeHus.
TepmoanHamunka n KMHeTmka
peakumnii C y4acTMeM KOMMIEKCHbIX
coeauHeHuiA. Teopumn CTpoeHus
KOMMNEKCHbIX COeaMHEHNI

12.

Tema 12.
OKMCNNTENBHO-BOCCTAHOBUTENbHbIE
peakumm (OCHOBHbIE MOHATMSA)

13.

Tema 13. OnekTpoaHble NOTEHUMANbI.
XnMmnyeckmne NCTOYHUKM ToKa

14.

Tema 14. SnekTponus. Kopposus.
Mepuoanyecknin 3aKoH 1 obwue
3aKOHOMEPHOCTN N3MEHEHNS CBOWCTB
COoeVHeHWA

15.

Tema 15. ManoreHbl 1 nx coeanHeHns

16.

Tema 16. Kucnopog v ero
coeanHeHns. XanbkoreHbl n nx
coeanHeHns

17

Tema 17. A30T 1 ero coenHeHuns.

‘[MHMKTOreHsbl n nx coegmHeHns

18.

Tema 18. Bogopoga u ero
coeauHeHns. Yrnepon, KpeMHu,
repMaHuin n nx coeguHeHns

19.

Tema 19. Metannbl B nepmoamn4eckon
cucteme. Metannuyeckas cBasb.
30HHag Teoprsa MeTanIM4eCcKux
KpucTtannos

20.

Tema 20. PUINKO-XUMUYECKNIA
aHanma.

21.

Tema 21. lleno4yHble n
Leno4YHo3eMenbHble MeTansbl

22.

Tema 22. XuMus d-anemeHToB.
Obwwre 3akoHOMepHOCTH. CTeneHn
okncneHus. KomnnekcoobpasosaHue

23.

Tema 23. CkaHOuiA, UTTPWIA, NAHTaH.
PenkosemenbHble aneMeHTbl

24.

Tema 24. TutaH, UMPKOHWIA, radoHWiA
N nx coeomHeHms. Akea- u
rMAPOKCOKOMMEKCHI

25.

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

26.

Tema 26. XpoMm, MonnbaeH,
Bo/bcppam. Okcuabl, FMOPOKCUIbI,
K1cnoTbl. KoMnnekcHble coeauHeHns
xpoma (l11)

CrpaHnua 5 13 23.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 27. MapraHeu, TEXHELMIA,
peHunii. CoiicTBa COeANHEHWIA
27.|MapraHua ¢ pasfnnyHbiM1 CTENEHAMN 2 2 2 7 4
oKucneHns. 3aBMCMMOCTb
noteHumana ot pH

Tema 28. Xeneso, kobanbT, HUKENb.
KomnnekcHble coeanHEeHUs:

28.|ycTOM4YMBOCTb, aHEPreTu4eckue 2 2 2 7 4
anarpammbl. Ponb B 6uonorunyeckmx
npoveccax
Tema 29. MeTtannbl nhaTtMHOBOW
rpynnbl. KuHeTnyeckas MHEPTHOCTb.
29.[1PY erntieckan MHEPTHOC 2 2 0 6 4

‘[KoMnnekcHble coeauHeHns:
n3omepus, agopekT TpaHc-BANAHNSA

Tema 30. Megnb, cepebpo, 30M10T0.
JuncnponopumoHnpoBaHmne
30.|coenmHenun M(l). CoeamHeHus 2 2 0 6 4
mean(ll). dopmbl KOOPAMHALMOHHOMO
nonvagpa

Tema 31. Pa3bop KOHKpeTHOA
cutyauun: "PacwenneHue d-ypoBHS

31. KprCTanin4yecknm nonem pasHow 2 2 0 6 2

cummeTtpun”

Tema 32. Xumuns f-anemeHToB.
CeMelicTBO NaHTaHMOOB.

32.|NaHTaHngHoe cxatne. CeMeiicTBO 2 2 0 6 2
akTMHMOoB. TpaHcypaHoBble
3IEMEHThI
Tema 33. Mannuin, ntHOMA, Tannni.

33.|lMocTnepexoaHble MeTansbl. 2 2 0 6 2

BTopuyHas nepnoanyHoCcTb
Tema 34. bop v anloMUHMRA.

34.['mopwabl, okcuapbl, rMOpoKcuabl. 2 2 0 6 2
BopHasg kncnota

35.[Tema 35. NHepTHbIE raabl. 2 2 0 6 2
Utoro 106 42 218 174

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBegeHune B 06wuii Kypc aucuunnuHbl "HeopraHmdeckasi xumus'" (HX). [LokBaHTOBble TEOPUUN CTPOEHUS
aTtoma.

OCHOBHbIE MOHATUS XUMUKN. ATOM. MoneKyna. XnMmnyeckuim aneMeHT. MI30ToMHbIN COCTaB XMMNYECKUX SNIEMEHTOB.
npOCTOG N CNOXHOE BEeWeCcTBO. XMMNYECKNIA 3KBUBANEHT.

ArperaTtHoe COCTOSIHVE BellecTBa. XapakTepHble 0COBEHHOCTN PasnnyHbIX arperaTHblX COCTOSIHUIA BEWeCTBa.
TeMnepartypHble YCNoBUS X CylecTBoBaHUS. [MoHATUE 0 CTaHOAPTHLIX YCNOBUSIX.

OCHOBHbIE TWMbI CTPYKTYP HEOPraHN4eCcKX CoeauHEHNI. BelecTBa ¢ MONEKyNSPHON 1 HEMONEKYNSIPHOM CTPYKTYPOWA.
ATOMHbIE, UOHHbIE, MeTannnyeckme peweTku. MonnmepHoe cTpoeHue BelwecTea. Kpuctannnyeckoe 1 amopdoHoe
cocTosiHve BellecTBa. padouyeckune opMynbl U X NPYMEHUMOCTb K BEWECTBaM C pasnunyHON CTPYKTYpPOIA.

OCHOBHbIE CTEXMOMETPUYECKME 3aKOHbI, X COBPEMEHHAS TPAKTOBKA. [IPUMEHNMOCTb CTEXMOMETPUYECKMX 3AKOHOB K
BELLECTBAM C MOMEKYNSIPHON 1 HEMONEKYNSIPHOW CTPYKTypoii. HecTexmomeTprnueckme coeanHeHns. daktopel,
onpenenstolwme BO3MOXHOCTb CYIWLECTBOBAHNS HECTEXVOMETPUYECKMX COELNHEHUIA. HecTexmomeTprnieckme
COEOVHEHNS: OKCUABI W CyNb(UAbI METANNOB, MHTEPMETANINYECKNE COEOUHEHNS, (DA3bl BHELPEHNSI.

Tema 2. KBaHTOBO-XMMUYECKOE OnucaHue cTpoeHns atoma. CTpoeHue aneKTpoHHbIX ob6onouek. Mepuoguyeckne
CBOMCTBa aTOMOB

VcTopusa passuTtns npeactasneHuin o ctpoeHun atoma. Teopusi Bopa. BonHosas Teopus cTpoeHms atoma.
LBoicteBeHHas npupoaa anekTpoHa. MNpuHumn HeonpeneneHHoCTU.
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MoHsTMEe 06 aNeKTPOHHOM obnake. SNeKTPoHHas NNOTHOCTL. PaaunansHoe pacnpeneneHne anekTPoHHOW NI0THOCTY
OKOJI0 siipa atoMa BOA0POaa B OCHOBHOM 1 BO3OYXAEHHOM cocTosiHusiX. [ToHsiTne o paanyce atoma. KBaHTOBbIE ymcna
Kak XxapakTepUCTUKN COCTOSIHWS 3N1eKTPOHa B atoMe. [oHATUS: SHEPreTUYecKuii ypoBEHb, NMOAYPOBEHb, 3NEKTPOHHbINA
Cnoii, anekTpoHHas obonoyka, atoMHas opbutans (AQ). MpuHuwmn MNayny n eMKOCTb 3NeKTPOHHbIX obonoyek. Mpasuno
XyHAa v nopsinok 3anofiHeHVst aToMHbIx opbutanein. CTpoeHue anekTPoHHbIX 060104EK aTOMOB 3/1EMEHTOB.

MoHsTME 06 3chhekTUBHOM 3apsae sapa aToma. dKpaHUPOBaHWE 3apsina SNeKTPOHaMU.
Tewma 3. Nepnoaunyeckue cBomcTBa coeguHeHUN. BeeaeHne B coBpeMeHHble TEOPUU XUMUYECKOMW CBA3M.

MeproanyHOCTb CBOWCTB aTOMOB. Panunycbl aToMoB U MOHOB. OpbuTanbHble U aEKTUBHBIE paauychl. KoBaneHTHbIE,
BaH-Aep BaanbCoOBble, METANIMYECKNE N NOHHbIE paanycChl. I3MeHeHne aToMHbIX U MOHHbIX paauycoB Mo nepuoaam u
rpynnam. SgohekTbl CXXaTus.

VoHn3aunoHHbIe noTeHumnansol. (DaKTOpr, onpenengawoume senminHy MoHN3auMoHHOro noteHumnana. MameHeHne
BENMNYNH NMOHN3AUWMOHHbIX MOTEHUMANOB 1N pagnycoB No nepmnonam 1 rpynnam.

CpoLcTBO K 9neKTPOHY. PakTopbl, ONpefensowme BENMYMHY CPOACTBA K ANEKTPOHY. IiaMeHeHre BennuuH cpoacTea K
SMEKTPOHY MO NeEpPUoaam 1 rpynnam.

MoHsTME 06 aNeKTPOOTPULATENIbHOCTM 3NEMEHTOB. PasnnyHas TpakToBka anekTpooTtpuuaTensHocTu. Wkana MonuHra.
HepocTtaTtky KOHLENUMMX 9NeKTPooTprUaTeNbHOCTW. I3MeHeHMe BENMYMH 9N1eKTPooTprLaTeIlbHOCTM 3NEMEHTOB Mo
nepvioam v rpynnam.

MeproanyHOCTb XMMMUYECKMX CBOWCTB 9/IEMEHTOB, NMPOCTLIX BELWECTB 1 XMMUYECKUX COedNHEHW. I3aMeHeHne
Ba/IEHTHOCTU MO Nepuogam v rpynnam. ViameHeHve CBOMCTB 9NEMEHTOB MO Nepuogam v rpynnam B 3aBUCMMOCTM OT
CTPYKTYpbl BHEWHWX 1 NPeaBHEWHNX 3NeKTPOHHbIX 0060/104eK 1 paanycoB aTOMOB. VI3MEHeHNEe XMMUYEeCKON aKTUBHOCTY
MEeTaIoB 1 HEMETA/NOB Mo Nepunoaam 1 rpynnam. iameHeHne KMCNOTHO-OCHOBHbBIX CBOMCTB OKCUOO0B U r'MAPOKCWO0B Mo
nepuogam u rpynnam.OCHOBHble 0COBEHHOCTY XMMUYECKOro B3aMMOOENCTBIS (XMMUYECKOM CBS3UN) 1 MEXaHN3M
o06pa3oBaHusl XMMUYECKOM CBSI3W. HachIlwaeMocTb 1 HanpaBneHHOCTb XUMMYeckol cBa3n. KBaHToBOMexaHuyYeckast
TPaKTOBKa MexaHn3mMa o6pas3oBaHns CBSI3W B MONIEKY/e BO4OPOAA.

OCHOBHbIE TUMbI XMMUYECKOW CBSA3W: KOBaNEHTHas (HenonsipHas v nonspHas), oHHas, metannuyeckas. OCHOBHble
MonoXeHus Teopun BaneHTHblx ceszelt (BC). OcobeHHOCTN 06pa3oBaHuMsl CBSI3eit Mo AOHOPHO-aKLEeNTOPHOMY
MexaHm3My. MHoroueHTpoBas CBS3b.

BaneHTHOCTb XMMMYECKMX 3N1EMEHTOB. VICTOpUs pa3BuTns NOHATUSA BaNneHTHOCTU. PasnnyHbie TpakToBKN NOHATUS
Ba/IEHTHOCTU B COBPEMEHHON xmMumn. BaneHTHOCTb ¢ noauunn Teopun BC.

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

KonuyecTeBeHHble XapakTepucTukm XMMmn4ecknx ceaseii. NMopsnok ceasun. SHeprus cesAsn. [nvHa cBa3n. BaneHTHbIN
yron. CteneHb NOHHOCTY CBSA3W. SMEKTUBHBIE 3aPSAabl XUMUYECKWN CBA3aHHbBIX aTOMOB U CTENEHb MOHHOCTMW CBA3M.
LnnonbHbli MOMEHT cBsA3W. CTeneHb NOHHOCTY CBSA3M KaK (PYHKLUMS pa3HOCTY SNeKTPOOTpMLATENbHOCTH
B3aVMOLENCTBYIOWNX aTOMOB.

JnnonbHbIA MOMEHT MHOrOaTOMHOMN Monekynbl. (DaKTOpr, onpenenawoume senninHy ounosibHOro MOMeHTa
MHOroaTOMHOM MOJNeKynbl.

KoHuenuus rubpuansaumnm atoMHbix opbutanei u NpocTpaHCTBEHHOE CTPOEHME MONEKYN 1 MOHOB. KoHuenuus
nonsipu3aummn MoHoB. TpakToBKa NONSPHbIX CBA3EN COrNacHO KOHLENUMM Nonspr3aLmnm NoHOB.

JlokannaoBaHHbIE 1 0ENOKANN30BaHHbIE CBA3N. Tpex- M MHOIoUEeHTpPOBbIE CBA3N.

Teopusi monekynsipHbix opbutaneii (MO). OcHoBHble nonoxeHus Teopun MO. DHepreTuydeckas anarpamma.
CessbiBatowme n paspbixngowme MO. SHepreTnyeckme gnarpammbl MO oByXaTOMHbIX MONIEKY 3IEMEHTOB 2-T0
nepvoga.

OTHOCUTENbHAS YCTONYMBOCTL ABYXaTOMHbIX MONEKYN N COOTBETCTBYIOLMX MONEKYNSPHbIX MOHOB. CpaBHeHne Teopuii
BC n MO.

Tema 5. MexmoneKkynsipHble B3aumMooenucTeusa. ArperatHble COCTOSIHUSA Bell,eCcTBa. TBepaoe COCTOsAHME
BellecTBa

Cwvnbl BaH-gep-Baanbca. OpreHTaunoHHoe, NHOYKUMOHHOE Y OMCMEePCUOHHOE B3anMOoOencTBus. dakTopbl,
onpenensiolwme sHepPrui MEXMONEKYNAPHOro B3aMMO4EACTBUS. DHEPrMS MEXMONEKYNSIPHOrO B3auMOAENCTBMS B
CpaBHEHUN C 3HEeprmen XMMM4eckoro B3anMonencTems.

BonoponHasi cesi3b. MNprpona BOLOPOLHON CBS3U, €€ KONMYECTBEHHBIE XapakTepucTuKn. Mex- 1 BHYTPUMONEKYNsipHas
BOLOPOAHAs CBsi3b. BonopoaHas cBsi3b Mexy Monekynamy qoTopoBoopoaa, Boabl, ammmaka. CoeauHeHns
BKNtoueHUs. KnatpaTtHble CoeanHeHus.

KpucTtannuyeckoe coctosiHve BewecTsa. [eneHne KpUCTanios no TUny CBA3W: aTOMHblE (KOBANEHTHbIE), MOHHbIE,
MeTannmyeckue, MonekynsipHole. dakTopbl, onpeaensowmne TeMnepaTypy NiaBneHNs NOHHbIX, aTOMHbIX 1 MONEKYSPHbIX
KpWCTannos.

3aBUCMOCTb (PM3NYECKMX CBOVCTB BEWECTB C MONEKYNSPHON CTPYKTYPO OT XxapakTepa MeXMONeKynsapHoro
B3aMMoLelicTB/s. TemnepaTypbl NNaBNeHUs 1 KUMeHNs B psaax BeWecTB CXOAHOro cocTara, 06pasoBaHHbIX
3MeMeHTaMn OHOM noarpynmnbl. TennoTel (0as3oBbiX NEPEX0NO0B. BnusaHue BogopoaHOM CBSA3N Ha (oM3NYECcKMe CBOMCTBA
BELLECTB C MONEKYNSIPHOM CTPYKTypoii. ObLwme 0coBEHHOCTH (OU3UYHECKNX CBOMCTB MONEKYNSIPHBIX KPUCTAN/OB B
CPaBHEHWM C VOHHBIMU 11 aTOMHbLIMU KpUCTanIamu.

Tema 6. XMMnyeckas TepMmoanHaMMKa
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OcHOBHbIE 3a4a4¥ XMMUYECKON TEPMOAMHAMUKIA 1 XMMUYECKON KuHeTuk. OnpeaeneHne NpUHLUMNNANbLHON
BO3MOXHOCTM 1 MOMHOTHI MPOTEKaHWS XMMMUYECKON peakLmmn. Bo3MOXHOCTY NPaKTUYECKOro OCYIECTBIEHUS XMMUYECKOiA
peakuuu.

Xummnyeckas cuctema. BHyTpeHHsS aHeprusi cMCTeMbl. VI3MEHEHNE BHYTPEHHEN SHEPTUN B XO4E XUMUYECKMX
npeepauleHmii. NMoHsaTre 06 aHTanbnn. COOTHOWEHNE SHTANBMMU U BHYTPEHHEN SHEPTUN CUCTEMBI. 3MeHeHne
SHTaNbMNUK B XO4E XMMUYECKOro npespalleHus. CTaHoapTHas aHTanbnus obpasoBaHus BelwecTs. 3akoH [ecca.
BnusiHne TeMnepaTypbl Ha BENUYMHY U3MEHEHUS SHTANbNUN peakumn. IaMeHeHne sHTanbnmm n HanpasneHune
NpoTeKaHns peakumu.

MoHsiTe 06 SHTPOMUN. CTaH,D,apTHaFI SHTPONNA BellecTBa. BnnsHwne Temnepartypbl HAa BENMMYNHY SHTPOMNNN. ameHeHne
SHTPONUM CUCTEMbI MPU PA3OBbIX MPEBPALLEHUSAX N MPU MPOTEKAHUN XUMNYECKNX peaKLu/u7|. NameHeHune SHTPOMUN N
HanpaeneHne npoTekaHnsa peakunn.

MoHsTMe 06 aHeprum Mb6ca. COOTHOWEHNE U3MEHEHWS SHePrM TMB6ca 1 UBMEHEHWIA SHTANBAUM U SHTPOMUK
cucTtembl. CTaHaapTHas aHeprus Mbbca obpasoBaHus BewecTsa. MiameHeHne sHeprum Mmbbca XMMmn4eckorn peakumu.
COOTHOLWEHNE BENNYMH N3MEHEHWS 3Heprumn Mbbca 1 KOHCTAHTbI PaBHOBECUS.

N3meHeHne aHeprun mb6ca n HanpasneHne NpoTekaHna peakunn. B0O3MOXHOCTb OLEHKMN HanpasneHns n NoONHOTbI
npoTeKaHn4a peakunm no sennynHe n 3Haky NSMeHeHus aHeprmmn "mb6ca. Ponb SHTaNbNWUIAHOrO, 3HTpOI'II/II7IHOFO
pakTopoB 1 TeMnepaTypbl B OLLEHKE BO3MOXHOCTU U NONHOTbI NPOTEKAHUS peaKLu/u7| npwn pa3HbiX TeMneparypax.

SHeprusa Mb6ca 0b6pas3oBaHns BELWECTBA U €r0 TEPMOAMHAMUYECKAS YCTONYMBOCTb. TEPMOANHAMUYECKN YCTORYMUBLIE W
HeyCTONYMBbIE BEWECTBA. TepMOLMHAMUYECKAs YCTOMYMBOCTb BELECTB 1 UX peakumMoHHas cnocobHocTb. BnnsiHue
KMHETNYECKMX (DAKTOPOB Ha PeakLMOHHYH CNOCOOHOCTb BEIWECTB. INEKTPO-, POTO-, PaanaLMOHHO-,
N1asMoxXnMNYECKNE peakLmm 1 BO3MOXHOCTb MOMyYEHUS TEPMOLVHAMUYECKN HEYCTONUMBBIX BELLECTB.

Tema 7. XuMnuyeckoe pasHoBecue. KnuHetnka xuMmyeckux peakuum

Obpatumble 1 HeoBpaTUMbIE XUMUYECKUE peakLmmn. XuMmyeckoe paBHoBecre. KOHCTaHTa XMMUYECKOro paBHOBECHSI.
Casur xumnyeckoro pasHosecus. MNpuHuun Jle Wartenbe.

["oMOreHHble 1 reteporeHHble peakuunn. lMoHsATME 0 CKOopoCTHn XUMUYECKOM peakuunn. 3akoH meicTBus Macc. CDaKTOpr,
onpenensouwme CKOpoCTb XUMNYECKOWA peakunn. KoHcTaHTa CcKopocCTHn XUMNYECKOMN peakunn.

MHoroctaguitHble peakuun. Mopsaok n MOnekynsapHOCTb peakumnin. MHoroctaaniiHble NPoLEecehl 1 3aKOH AeACTBUA
macc.

BnusiHne TemMnepaTypbl Ha CKOPOCTb XMMUYECKOU peakuun. TeMnepaTtypHblii KO3GMULIMEHT CKOPOCTU. SHEprus
akTrBaumu. dakTopbl, oNpeaensowme BeNMyHy 3Heprum akTueaumumn. SHeprus akTBaumMm n CKOPOCTb peakLuu.
MepexoaHoe COCTOsIHME UKW aKTUBMPOBAaHHLIV KOMNeKC. YpaBHeHe AppeHuyca.

BrnvsiHne katanm3aTopoB Ha CKOPOCTb XMMUYECKON peakumn. TOMOreHHble 1 reTEPOreHHbIE KaTanMTUYeCcKne peakumu.
MpoMeXyTOYHbIE CTaAUN B FOMOTE€HHBIX 1 FETEPOTEHHbIX KATaNMTUHECKUX peakumsx. AKTUBHbIE LLEHTPbI TBEPAbIX
katanusatopos. Ancopbuns gonsmyeckas n xummndeckasl. MNprpoaa ancopbumoHHbix cun. Katanutuyieckue sapbi.
NHrmbutopsi.

LlenHble xumMnyeckune peakuunn. I'Ipmpo,ua akTMBHbIX YacTuu. OCHOBHbIE cTaguu NpoTeKaHnsa UenHbix peaKLl,MVI.
HepaSBeTBﬂeHHble 1 pa3BeTBNeHHble LenHble peakunn Ha npumepe peaKLI,I/Iﬁ o6pasoBaH|/|;| Xnoposonopona v soabl.

Tema 8. XXuakoe cocrosiHue BewecTtsa. ObLime CBOMCTBa pacTBOPOB

PacTBopeHwme Kak onsnKo-xXMMmn4eckunin npouecc. IaMeHeHne sHTanbnmm u 3HTPONUM NpW PacTBOPEHUMN BELLECTB.
Conbeatauus. ConbaaTbl. Ocobble cBONCTBA BOAbl kak pacteoputens. Muapatsbl. Kpuctannornaparsbi.

PacteopumocTb BelwecTB. PacTBopeHue TBEpAbIX, XULKMX 1 ra30o06pasHbix BelwecTs. BansHue temnepatypbl, faBNEHUS
W NpVPOLb! BEWECTB Ha NX B3aUMHYK PacTBOPUMOCTb.

Cnocobbl BblpaXeHnsa coCTaBa pacTBOpPOB: MaccoBasa A0/, MONAPHOCTb, HOPMAnbHOCTb, MONANBHOCTb, MONIbHAA O0NA.

AnekTponutnyeckas guccoumaums. BnmsiHie npvpoapl BewecTsa Ha ero CNoCoBHOCTL K 3NEKTPONUTAYECKOA
Juccoumaumm B BOOHOM pacTeope. MexaHnam guccoumauun. Mvapataums MoHoB B pacteope. OCHOBAHUS 1 KUCNOThI C
TOYKY 3PEHMUSI TEOPUM SNEKTPONMTUHECKON Anccoumaumnm. VIoH ruapokcoHmst. AMgooTepHble ruapokcuabl. [eoskas
TpaKToBKa aMPOTEPHOCTU r'MAPOKCUL0B MeTannoB. KNCNOTHO-OCHOBHOM XapakTep Auccoumauum rufpoKCuaos B
3aBMICUMMOCTV OT NMONOXEHUS SNEMEHTOB B Neproanyeckor cucteme. Juccoumaumst CpenHuX, KUCTbIX 1 OCHOBHbIX
cone.

Tema 9. KonnuratmBHbie cBOMCTBa pacTBOpPOB. CunbHble U cnabble 3/1eKTPONUThI

Heanektponutel, 3akoHbl Payns, BaHT-Noddha. Ocmoc, ocmoTuyeckoe naeneHune, 3akoH BaHT-Nodhdpa. 30ToHMYECKNE,
rmnep- U rmnoToHMYeckne pacteopsbl. laBneHne napa pacTBOpuUTENns Hag pacTBOPOM, TeMrepaTtypbl KUMEHNS 1
3ameps3aHuns pacTBopoB, 3akKoHbl Paynsi. I3oToHUYecknin KoadodonLMEHT.

CunbHble 1 cnabble anekTponuTbl. CTeneHb guccoumnaumm anekTponmTos. dakTopbl, ONPenenstowme CTeneHb
anccoumaummn. OCHOBHbIE NPELCTABNEHNS TEOPUM CUMBbHBIX ANEKTPONUTOB. VICTUHHAS 1 KaXylasncs CTeNeHm
Juccoumaummn B pacteopax CunbHbIX 3NekTponnToB. KOHLEHTpaLUS NOHOB B PacTBOPE W aKTUBHOCTb, KO3MULIMEHTDI
akTnBHocTW. PaBHOBecKe B pacTBopax cnabbix anektponutos. KoHcTaHTa anccoumauum. dakTopsbl, Bivsowme Ha
BEMWYMHY KOHCTaHTbI anccoumaumn. CBs3b KOHCTaHTbI AUCCOLMALIMM CO CTEMEHBIO Anccoumaumnm. 3akoH pa3baBneHus.

Tema 10. Teopumn KUCNOT U OCHOBaHU. Peakuuun B pacTBopax

HOuccoumauns sogbl. KoHcTaHTa guccoumauuun. loHHoe nponssedexHve. BnusHne Temnepatypbl Ha guccoumnaumio
BO4bl. BooopoaHbi nokasatens.
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Teopum kucnot n ocHoBaHui: AppeHnyca, bpeHcTtena-Jloypu (npotonuTnyeckas), conbsocucTem, Jlbionca, YcaHosunya.
VX OCHOBHbIE NONOXEHMUSI.

MoHsTMe 0 BydhepHbIx pacTBopax. TpyLHOPaCTBOPUMbIE 3NEKTPONNTLI. PaBHOBECUE MeX DY OCAAKOM M HACHIWEHHbIM
pacTBopoM. [pon3seneHne pacTBOPMMOCTY. BnnsiHne 0QHOMMEHHBIX MOHOB Ha PACTBOPUMOCTb BelecTs. MepeBoa
TPYAHOPACTBOPUMbIX OCAAKOB B PACTBOPUMOE coCTosiHUE. BnusiHme pH pacteopa Ha obpa3zosaHue
TPYAHOPACTBOPUMOrO BELLECTBA.

O6MeHHble peakunn mexagy noHamum B pacteope. Obume yCnoBusA npoTekaHnsa peakumn obmeHa B pacTtBopax
3NEKTPONNTOB. VOHHbIE ypaBHEHUA.

Mmaponua conei. Mmoponua coneri No KATUOHY U MO aHMoHy. MexaHuam rugponusa. MonekynsapHbie 1 NOHHbIE
ypaBHeHUs rnaponunsa conei. Yetoipe Tmna coner B 3aBUCMMOCTY OT rMAPOSN3YEMOCTU COCTaBNSIOWMX X NOHOB.
BnunsHue npupoapl, 3apsana v paguyca MOHOB Ha ux ruaponmayemoctb. CTteneHb rugponunsa. KoHcTaHTa rmgponmsa.
BnnsiHne koHUeHTpaumm pacTeopa, Temneparypsbl, pH cpefbl Ha cTeneHb rmaponnsa.l naponns KUCNbIX Conen.
M'maponus TpyaHopacTBopuMbix conen. CoOBMECTHbIN rnaponns conen. MNMonumepmsaums n NoAMKOHAEHcaUns NpoaykToB
rMAponNmM3a MHOro3apsaHbIX MOHOB.

Ycnosusa nogasneHuns rmgponnaa. Ob6wwne NPUHUKMNbI NONy4eHUA nerkornaponmn3yrowmnxcs Conen, NX OYNCTKU " CyLWKN.

HeBogHble pacTBoOpbI. XUAKNE aMMrak, (PTOPOBOOPOL U Apyrue pacTBOpUTENU. PacTBOpMMOCTb BElecTBa B HEBOAHbIX
pacTtBopuTensix. BoaMoXHOCTb Anccoumaummn BewWwecTs B HEBOOHbIX PaCTBOPaX.

Tema 11. KomnnekcHble coeamHeHus. TepmoouHaMmka U KMHeTUKa peakLUi ¢ y4acTUeM KOMIIeKCHbIX
coennHeHUn. Teopnuu CTPOEHNUSA KOMMNEKCHbIX COeANHEHUN

KoopaMHaumMoHHas HeHACKIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHUst KOMMIEKCHBIX (KOOPAVHALMOHHbIX
coegunHeHwnin). Coctas KOMMNEKCHbIX coeanHeHnin. KoopamHaumoHHas Teopus BepHepa. BHewHss n BHyTpeHHSS
KOOpAMHaLMOHHbIE capepbl. KaTMOHHbIE, aHNOHHbIE U HENTpanbHbIe KOMMNEKChl. HoMeHknatypa KOMNIeKCHbIX
COeaNHEHUN.

TunuyHble KomnneKcoo6pa303aTenm. CDaKTOpr, onpenendwouwmne crnocobHOCTb aTOMOB M MOHOB BbICTyNnaTb B Ka4eCTBe
KOMI'IJ'IGKCOOGDGBOB&TGHH. KOOp,EI,I/IHaLI.I/IOHHOG 4ymcno KOMI'IJ'IeKCOO6pa3OBaTeJ'I$I. N3ameHeHune KoopANHALWMOHHbIX Yncen
aTOMOB 3/IEMEHTOB MO rpynnam nepvlo,umquKon cuctembl. [onoxeHne aNeMeHTOB-TUMUYHBIX KOMHHGKCOOépaSOBaTeﬂeVI
B nepmop,mquKom cucrteme.

TunnyHble nurangbl. PakTopel, onpeaenstowme cnocobHOCTb MONEKYN 1 MOHOB BbICTYNAaTh B KAYECTBE NUraHnos. MoHo
W NonuaeHTaTHble nuranabl. AMBMaeHTaTHbIE NUraHabl. XenaTbl. XenatHblli apgoekT. XuMmnyeckas CBsi3b B KOMMIEKCHbIX
COEOVHEHNSAX U 0COBEHHOCTU UX CTPOEHUS. [poCcTpaHCTBEHHAS KOHGIUIypaLums KOMMNEKCHbIX noHoB. Meton BC B
NMPUMEHEHNN K KOMMIEKCHBIM coeavHeHMsIM. mbpuansaumns aToMHbIx opbutanei komnnekcoobpasosaTens u
NPOCTPaHCTBEHHAs KOH(Mrypaums (reoMeTpus) KOMNIEKCHOro MoHa B 3aBMCMMOCTU OT 3Ha4YeHWS KOOPANHALNOHHOIO
yucna. KapboHunbl metannos. OCHOBHbIE MONOXEHUS TEOPUU KPUCTANNMYECKOoro nons. OKTasapuyeckoe u
TeTpasgpuyeckoe none nuraHaos. MNapameTp pacwenneHus. MoHsATUE 0 BbICOKO- Y HU3KOCMAMHOBBIX KOMMNIEKCAX.
CnekTpoxummyeckuii psig nuraHnos. MarHUTHbIE CBOWCTBA KOMMIEKCOB. BHewHe- 1 BHYTpUopbuTtanbHble KOMMIEKChI.
Obuwee npenctaBneHne 06 onUcaHNM XMMUYECKOW CBSI3M B KOMMEKCHbIX CoeanHeHusix meTogom MO.

Buaopl Nn3oMepnn KOMMNNEeKCHbIX COEOMNHEHUIA. SCDCDGKT TPaHC-BNMNAHNA. TepMO,EI,I/IHaMI/I‘-IeCKI/Ie M KMHETNYECKNE CBOMNCTBA
KOMMNEeKCOoB. MHepTHbIe 1 nabunbHbIe KOMMJIEKChI.

Lwnccoumaumns KOMAINEKCHBIX MOHOB B pacTBope. KoHcTaHTa HECTOMKOCTU, KOHCTaHTa YCTOMYNBOCTH. CDaKTOpr,
onpegensiowme yCTon4nBOCTb KOMMIEKCHbIX MOHOB B PaCTBOpE. OcobeHHOCTU anccoumnauny OBOVHbIX CONne.

Tema 12. OkucnuTeNnbHO-BOCCTaHOBUTEJIbHbIE peakLuun (OCHOBHbIE NOHATUS)

OkwncnuTenu n BocctaHoBuTenu. OCHOBHbBIE TUMbl OKUCTIUTENBHO-BOCCTAHOBUTENbHBIX PEAKLIMIA: MEXMONEKYNSPHOIO U
BHYTPUMONEKYNSIPHOTO OKUCNEHNS-BOCCTAHOBNEHNS, AUCTPONOPLMOHNPOBAHUS, CONMPONOPLMOHNPOBAHNS.
OKnCNNTENbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. V306paxkeHne oKnCnnTenbHO-BOCCTAHOBUTENBbHBIX CUCTEM METOLOM
nonypeakumin. CoctaBneHue ypaBHEHWIA OKUCIINTENbHO-BOCCTAHOBUTENBHbBIX PEaKLUiA 1 pacCTaHOBKa KO3DPULIMEHTOB
METOLOM 3/1IEKTPOHHOro 6anaHca u MeEToAoM NonypeakLmii.

Tema 13. OnekTpogHblie NOoTeHUUanbl. XUMUYECKME UCTOYHUKMN TOKa

OKUCNUTENbHO-BOCCTAHOBUTENbHbBIE (3NEKTPOAHbLIE) MOTeHUManbl Kak KONMMYeCTBEHHAs! XapakTepucTiKa
OKMUCNNTENbHO-BOCCTAHOBUTENbHBIX cUCTeM. YpaBHeHne HepHcTa. 3aBnCMOCTb BENMYUHBI 3NIEKTPOLHOro NoTeHuuana
OT KOHLIEHTpaLMKN NOHOB B pacTeope, pH, Temnepartypbl, komnnekcoobpasosaHus. MNpupoaa ckadka noteHumana Ha
rpaHuue pasgena gas. BooopoOHbiit anekTpom Kak anekTpon cpaBHeHusl. CTaHOoapTHble 3NeKTpoOHbIe NoTeHumanbl 1
cnocobbl Ux onpeneneHns. 3aBUCMMOCTb MeXly BENMYMHAMMN OKUCTUTENbHO-BOCCTAHOBUTENbHBIX MOTEHLMANIOB CUCTEM
1 n3mMeHeHneM aHeprum Mb6bca. icnonb3oBaHne cTaHAapTHBIX MOTEHUMANIOB OS5 OLEHKN BO3MOXHOCTU NPOTEKaHMS!
OKMUCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLMiA.

OKMCnMTENBHO-BOCCTAHOBUTENbHBIE CBONCTBA BOLbI. YCTONYMBOCTb OKMCAUTENBHO-BOCCTAHOBUTENbHBIX CUCTEM B
BOJHbIX pacTBOpax.

OnekTpomHbie NoTeHumansl Metannos. CTaHOapTHbIE 3NEKTPOLHbIE MOTEHUMANbI U 9NEKTPOXUMNYECKNIA P
HanpsxeHun metannos. [lonoxeHne MeTannos B psay HaNPs>)XEHWA 1 BOSMOXHOCTb X B3auMOOENCTBUS C BOOOW,
BOLHbIMW PacTBOpaMu KUCOT U LWenoyemn, Consammn Opyrmx Mmetannos. AKTUBHOCTb METASNIOB B 3aBUCMMOCTM OT KX
MONOXEHWS B PSALY HANPSXEHWA 1 B Meprnoanyeckoin cucteme. NMonbop okucnuTenein n BOCCTAHOBUTENEN C YH4ETOM
CTaHOAapPTHbIX OKUCNNTENbHO-BOCCTAHOBUTESbHBIX NOTeHumanos. duarpammsl Jlatnmepa n ®dpocra.

[MoHATNE O ranbBaHNYECKUNX 3IEMEHTAX, aKKyMynsaTopax.
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Tema 14. SnekTponna. Koppo3us. Mepunoanyecknin 3aKoH 1 o6LLMe 3aKOHOMEPHOCTU U3MEHEHUSI CBOUCTB
coenvHeHun

Koppoausi MeTannoB 1 cnnaBoB Kak 3NEKTPOXMMUYECKMA npouecc. MeToapl 3aWmThl OT KOPPO3UN.

OKucnMTENBHO-BOCCTAHOBUTENBHbBIE npouecchbl C y4aCTueM aNekKTpn4eckoro Toka. 3J'IeKTpI/I‘-IeCKI/II7I TOK KaK CUJIbHbIN
OKMCNSIIOWNIA 1 BOCCTaHaBnmBatowmii areHT. CxeMbl npoueccoB Ha anekTponax (I/IHepTHbIX n aKTVIBHbIX) npun
3NeKTponm3e pacnnasos conen n BOLHbIX pacTtBopoB Cconemn, KUCNOoT 1 OCHOoBaHWiA. BbigeneHne Ha katoae BOOOpOAa,
meTtannoB. OKUCNeHne Ha aHoae NPOCTbIX N CNOXHbIX aHNOHOB.

Tema 15. MNanoreHbl U UX coeguHeHNs

Obuwas XapakTepucTtnka aNeMeHTOB. CTpoeHme aTomoB. M3mMeHeHmne no rpynne atoMHbIX pannycoB, MOHN3aUMOHHbIX
noteHUnanos, CpoacTBa K 3/IEKTPOHY N 3NEeKTPOoOoTPMULUATENTbHOCTUN 3/1IEMEHTOB. BaneHTHOCTb M CTEMEHN OKMUCNEHNS
atomoB. 13MeHeHne no rpynne YCTOIZHMBOCTM COEOVHEHWI B BbICILEN CTEMEHN OKUCNEHNS aTOMOB. XapaKTep
XUMUYECKMX CBA3EN B COEANHEHUNSX. I"Ipv|3HaK|/| MeTa/lMIM4YHOCTN Y noaa. OcobeHHoCTH pTopa.

dursmnyeckne CBOMCTBA NPOCThIX BEWECTB. I3MeHeHMe TeMnepaTtyp nnaBneHns u KUneHus B psay top-acTar.

XvMmn4yeckune CBOMCTBA NPOCTbIX BElLEeCTB. I3MeHeHne sHeprim CBS3u B MOMEeKynax rafnoreHos rno rpynne u
peakuMoHHas cnocoBHocCTb ranoreHos. OTHolWeHWe K BOAe, WenodYaM, MeTannam 1 Hemetannam. TOKCUYHOCTb
ranoreHos. Mepbl NPefoCTOPOXHOCTY Npu paboTe C rafioreHamu.

DOpMbI HAXOXAEHUS ranoreHoB B npupoae. O6Wuii NPUHLMMN NoNyYeHns cBOBO4HbIX FranoreHoB. [MprmMeHeHMe.

"anoreHoBOOOPOAbl. YCTOMYMBOCTb MOMIEKYN. XapakTep XMMUYECKMX CBS3€e B Monekynax. Accoumaums Monekyn
doTopoBomopoaa. Puanyeckre CBOMCTBA ranoreHoBoAopoaoB. aMeHeHne TeMnepaTyp NNaBneHNs U KUNeHWs B psay
¢TOPOBOOPOL-MOLNOBOLOPOL.

XuMmunyeckue ceoictea. PeakunoHHas cnocobHocTb. BoccTaHOBUTENbHbBIE U KUCOTHbIE cBOWcTBa. OcobBEeHHOCTH
PTOPOBOAOPOAHON KMCNOThl. OBLWmMe NPUHLMMbI MONYyYEHUsi ranoreHoBoopoaoB. [poMbIlNEHHOe Noy4YeHne CONsIHOM
KUcnoTbl. [pUMeHeHne CONsSHOM 1 NNaBMKOBOW KUCAOT.

["anoreHnabl. [anoreHnaobl OCHOBHLIE, aMmoTepHble, KUCNOTHbIE. nOHMMeprIe ranoreHnabl. Ceolictea. OCobeHHOCTH
rmgponnsa raforeHnnooB pa3HbIX TUMOB. Fm,upocpTopmubL

Okemapl dpTopa, xnopa (1, 4, 7), 6poma(1), noga(5). Ceoictea. Knucnoponconepxaiune KucnoTsl xnopa 6poma, noaa.
CtpoeHune Monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKUCIUTENbHBIE U KUCTOTHBbIE cBolicTBa. ObLme npuHUMmLI
nony4yeHuns.

Conu kucnopoacoaepXatmx Kucnot ranoreHos. OKUCIUTeNbHble CBOMCTBa. CpaBHUTENbHAS YCTONYMBOCTbL CONEN 1
KucnoT. MNprMeHeHne rMnoxnopuToB, X1opartos, nepxnopatos. OkUcnsowWwme, roployne N B3pbiBYaThie CMECK Ha OCHOBE
xnopata 1 nepxnopara Kanusi.

MexxranoreHHble coenHeHns (MHTepranoreHmapl). dtopuasl xnopa (1,3,5), 6poma (1,3,5,), topa (1,3,5,7). Xnopuael
6poma (1), hoaa (1,3). CpaBHUTENBHAS YCTONYMBOCTb CPTOPMOOB U XxnopuaoB. CTpoeHne, NonyYeHne, peakumoHHas
CMOCOBHOCTL. DTOPMPYIOLWLME areHThI.

Tema 16. Kucnopopn u ero coeauHeHusi. XanbKoreHbl U UX coeaHEeHUs1

MpocTble BewecTea. ANNOTPONHbIE MOANGOMKALMM KUCnopoaa. XuMmnyeckas Cesi3b B MONEKye KMCnopoaa ¢ nosvuuia
Teopun BC n MO. CtpoeHue monekynbl 030Ha. [lonMmopdHble MogndpmrkaLumum cepbl. YCNoBKS CylWweCTBOBaHNS
[BYXaTOMHbIX MOekyn. VIaMeHeHne HeMeTannmyeckux n MeTaninyeckmx CBOMCTB NPOCTbIX BEWECTB.
MonynpoBOAHMKOBbLIE CBOWCTBA CEneHa.

XnMmnyeckune cBoicTBa NPOCTbIX BELWEeCTB. OkunennTenbHO-BOCCTAaHOBUTENbHbIE cBOMCTBA. OTHOWEHNE NPOCTbIX BELWeCTB
K MeTtannam n Hemetannam, soge, KMCnotam u weno4vam.

DOopMbI HAXOXAEHUS 3NEMEHTOB B Npupoae. MNpuHUMnbI Nony4YeHus kucnopona v o3oHa. MNprmeHeHne NpocTbiX
BELLECTB.

Mapnabl H23. CTtpoeHue monekyn. TepmoamHammnyeckas YCcTon4msocTb. Pursmyeckne ceoncTaa. VisameHeHne
TeMneparyp nnasneHns n KUNeHus B psaay Boaa-Tennyposonopos.

Xumnuyeckune cBoicTBa. BoccTaHOBUTENBHbIE 1 KACNOTHBIE CBOMCTBA B psgdy BoAa- Tennyposonopos. Cepooaopos.
CsoiicTBa. TOKCUYHOCTb XanbkOreHoBo4opoAoB. ObLre NPpUHLMMBI MX NONYHEHNS.

XanbkoreHnabl. CpenHue u kucnble xanokoreHnabl. Fnaponns. Obwme nprHUMMbLI NonyYeHus. MpuMeHeHe.
XanbkoreHnabl Kak nonynpoBOAHVKOBbIE MaTepuanbl.

rlepOKCI/I,D, BoOopoaa. CTpOGHI/Ie MOJNEeKynbl. ﬂOﬂy‘-IeHI/Ie. YctoinuneocTb. OKMCNMUTENbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA B
Pa3nnyHbIX cpenax. I'IpMMeHeHme.

Mmapwuabl cepbl HNSn. CtpoeHne monekyn. YCTon4nBoCTb. KMCNOTHBIE Y OKMCAUTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA.
Monucynbcomabl. CpaBHUTENBHAS YCTONYUBOCTb MNOANCYNb(UO0B U COOTBETCTBYIOLMX UM KUCIOT.

Oxkcmppl. Okenabl aneMeHToB (4,6). OcobeHHOCTH cTpoeHUs. OTHOWEHME OKCUIOB K BOAE, KMCNOTaM U Wenoyam.
OkmcnnTenbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [puHUMNBI NonyveHns. MNprMeHeHe CEPHUCTOrO rasa 1 BAMsiHMe ero Ha
OKpyXaroluyto cpegy.

CepHucTas, ceneHnctas un Tennypuctas Kmcnotbl. CTpoeHne Monekyn v aHMOHOB KMcnoT. KUCnoTHble 1
OKMCNNTENbHO-BOCCTAHOBUTENbHbBIE CBONCTBA B PAAY cepHucTas-tennypucras kucnotel. Conn. Cynbdutbl cpegHme un
kucnble. M'maponua conein. OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBOWCTBA. [onyveHme.
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CepHas, ceneHoBas 1 Tennyposasi KUCnoTel. CTpoeHMe MONeKyN U aHUOHOB KMUCNOT. KNCNOTHbIE U OKUCNNTENbHbIE
CBOWICTBA B pslly cepHas Tennyposas kucnotel. CBolicTBa pa3baBneHHON 1 KOHLEHTPUPOBAHHON CEPHO KACOTbI.
mopaTtbl cepHoi kucnoThbl. MonucepHbie kncnotbl. OneyM. MNpoMmbilwneHHbIE METOAE! MONYYEHNS CEPHON KUCNOTHI.
TepMoavHamMmyeckas xapakTepucTka peakuu OKUCNEHNS CEPHUCTOro rasa. MpuMeHeHVe CepHOM KUCNOThI B
npombiwneHHocTn. CynbgpaThl. Muapocynbdoatel. Jucynbdatsl (nupocynbdgatsl). CeneHatbl. Tennypartbl.

TwokucnoTbl 1 ux conn. Tuocynbatbl. CTpoeHne TnocynbaT-noHa. BocctaHoButenbHbIe CBOWCTBA TUOCYNbdaTa
HaTtpwus. MNpumeHeHre Tnocynbdata HaTpus.

[MonMTMOHOBLIE KUCNOTLI U UX CONMK. Fm,upocepHMCTaﬂ Kncnorta. CTpOGHI/Ie X MONeKyn. OtHocutenbHas yCTOI7I'-II/IBOCTb n
OKUCNNTENbHO-BOCCTAHOBUTESNIbHbIE CBOMCTBA KUCOT N UX CONEMN.

MepokcokMcnoThbl cepbl 1 Ux conun. MNepokCOMOHOCEPHAS 1 NepoKcoaucepHas KMcnotbl. CTPOEHWE UX MOMEKY.
Mepokcocynbgatbl. INEKTPOCUHTES NEPOKCOKUCIOT U Coneit. VIx oKMcnnTenbHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

anoreHnabl cepbl. CpaBHUTeNbHas yctonuymsocTb. CBoricTea. Okcoxnopuabl cepbl. Okcoxnopua cepbl. dunokcoxnopua
cepbl. CTpoeHue Monekyn. Mmaponus. CpaBHUTENbHAA YCTONYMBOCTb Pa3NYHbIX OKCOranoreHnn0B cepbl, ceneHa,
Tennypa.

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

CTpoeHne aToMoB, BaneHTHOCTU. HaxoxaeHve B npupoae, annotponusi. A30T, CTPOEHVEe MONEKY/bl U CBOWCTBA.
AMMMaK, CTpPOEHVE MONEKY/bI, CBOMCTBA, CONM aMMoHusl. MvapaaunH. OKkcuabl a3oTta, CTPoeHMe MOoMeKys, CBOMCTBa.
A3oTnCTast U a30THAs KUCNOTbI, UX CBOMCTBA U conu. A30THble yaobperusi. docdop, ero ceolicTea, DocduH. Okeuabl u
OKCO-KMCNoThl dpocdpopa, ux conn. PocdopHblie ynobperus, Buonornyeckas ponb asota u gpocgpopa. Mblwbsik, cypbMa
1 BUCMYT, UX CBOWCTBA U COEANHEHNSI.

Tema 18. Bogopon 1 ero coeauHeHus. Yrnepoa, KpeMHUA, repMaHuii U UX coe AUHEeHUst

CTpoeHwue atoma, n3oTonsl, ocoboe nonoxexue B MNC. CTpoeHne Monekynbl. HaxoxaeHve B npupone, nonyyeHme un
cBovicTBa Bogopoaa. Mmapuabl. Bona, ctpoeHne monekynbl. CTpyKTypa Nbha v XUaKow Bombl. Fmapatsl u
KpvcTannormapartbl. Jlmarpamma cocTtosiHns Boabl. CBoicTBa BoAbl. MNprpoaHble Boabl. O4ncTka BoAbl.

CTpoeHre aTOMOB, BANEHTHOCTU, HAXOXAEHUE B Npupoae, annotponus. Yrnepom, ero ceorictea. Kapbugbl. Okcnapl
yrnepoga. YronbHas kucnota u ee conu. KpeMHuia, ero ceoinctea. KpeMHueBble KUCNOTbI, CUANKATbI, UX CTPOEHME.
"epmaHuii, ONOBO, CBMHELL, MX CBOWCTBA U COEANHEHUSI.

Tema 19. Metannbl B nepmogunyeckon cucteme. Metannuueckasi CBi3b. 30HHasi TEOPUS MeTaANTUYECKUX
KpucTannos

Obwas xapaktepuctuka metannos. Obwue ceoicTea Metannos. HaxoxneHue B npupoge. WenoyHbie n
Weno4YHo3eMenbHble MeTabl B BUAE conei. TutaH, MapraHew, XpoM, Xeneso, Melb, LMPKOHWIA, TOPWIA, antoMUHWUIA B
BUIE OKCUIOB. PTyTb, KAAMWIA, UMHK, ONIOBO, CypbMa, BUCMYT, HVKENb, KOBanbT,xeneso B Buae cynbgpunos. Crnocobsb
oboraleHns pyn (cenapauvs no yaenbHoOW Macce, MarHuTHas cenapauus, gonotaums). Cnocobbl MOAyYeHUs MeTannos
(NMpomeTannypruyeckmin, MeTanioTepmMusl, rmMapoMeTanyprus, aneKTpomMeTannypris, NoOpoLwKoBas MeTannyprms).
Cnocobbl nonyyeHns MeTannoB 0cobol YACTOTbI (NMePeroHka B BakyyMe, 30HHas NnaBka, TePMUYECKOe Pa3NoXeHne
NeTy4YnX COEANHEHWN).

MeTtannuyeckas cBa3b. OCOBEHHOCTM KPUCTaNNYEeCKOro CTpoeHns 60/blWNHCTBa MeTannos. MNMpenctaBneHns 0 30HHOM
CTPYKType TBepOoro tena. XmMmyeckas CBsidab B MeTannax n obpasoBaHue "anekTpoHHOro rasa”. MoHsT1e o BaneHTHow
30He, 30He npoeoanmMocTu (3I1) n paspelweHHoii 3oHe (P3). MNepekpbiBaHne B3 n 31, pazngeneHne 3anpeleHHon
30HOW. [leneHne TBepabiX TEN HA AMSNEKTPUKMK, MONYNPOBOOHUKM U MeTanbl. DNEKTPOHHO-AbIPOYHAs NPOBOANMOCTb.

Tema 20. DU3nMKO-XMMUUYECKUN aHaNKU3.

Dunanko-xmmmnyeckun aHanms (PXA). MiayseHrne pnanyeckoro CBONCTBA CUCTEMbI Kak (OYHKLIMM COCTaBA UMW BHELWHNX
ycnosuii. TepMuHbl 1 NOHATMS XA (rOMOreHHbIE CUCTEMbI, FEeTEPOreHHbIE CUCTEMBI, Pasa, YMCNOo cTeneHe ceoboapl,
aBTekTuKa). MNpasuno ¢as M'bbca. Tunbl avarpamm: 1.[uarpamMma COCTOSHNS OBYXKOMMOHEHTHOW CUCTEMBI C
SBTEKTMKOW (KOMMOHEHTbI HEOrPaHNYEHHO PACTBOPUMbI B XMOKOM COCTOSHUM U HEPACTBOPUMbI B TBEPLOM).

2.[lmarpamma c B3aIMHOI HEOrpaHWYeHHO PacTBOPUMOCTBIO B TBEPAOM COCTOSIHUM (3TO M30MOPCPHbIE BellecTBa,
KpVCTannunaylowmecs B 0MHaKOBbIX coopmax). Teephble pacTBoOpbl (3aMeWeHNs 1 BHeAPEHUS).

3.[narpamma B crnyyae 06pa3oBaHNS XUMUYECKOrO (MHTEPMETANIMYECKOr0) COEANHEHUSI.
MpuHUKMnbl HenpepbiBHOCTM U cooTBeTcTBUSA H.C.KypHakoBa. MeTtannoxmmus.

Tunbl MeTannos:

1.MeTannbl B3aUMHO PacTBOPSIOTCS B XULKOM COCTOSHWAW, & B TBEPLOM 00pasytoT 9BTEKTUKY.
2.MeTannbl He B3aMOLENCTBYIOT APYr C APYrOM HU B XWAKOM, H/ B TBEPLOM COCTOSHUSIX.
3.MeTtannbl 06pasytoT Lpyr ¢ OPYroM XuIokue 1 TBephble pacTeopbl Ntoboro cocrasa.
4.Metannbl 06pasyoT Mexay coboi 0LHO UM HECKONBbKO METANINYECKUX COEANHEHNIA.

MeTannuyeckune pacteopbl. O6pasoBaHMe SHEPreTUHECKMX NPY YCIOBUM SHEPTrETUYECKOro U NPOCTPAHCTBEHHOr0
COOTBETCTBUSA NepeKpbiBatoLmxcs opbutaneii. 3aBUCHMOCTb PAaCTBOPUMOCTU B MeTasfiax OT YCNa BaNEHTHbIX
9MEKTPOHOB, VX TUMA W SHEPreTUHECKOro COCTOSIHUS.
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Koppoaus MeTannos: xuMuyeckas (LecTBME CyXMX ra3oB, CEPOBOLOPOAA, LMOKCUAA Cepbl) U 3NEeKTPOXMMUYeckas
(paspyleHne MeTanna 3a cyeT HEOLHOPOLHOCTY B MPUCYTCTBUM 3NEKTPONNTA) KOPPO3Wnio. 3 cTaaum
3NEKTPOXMMUYECKOro paspyleHust metanna: 1. AHoOHbIA Npouecc (nepexon MeTanna B pacTBOp Mog BAUSHUEM
rugparauun). 2.MNepexon anekTpoHa oT aHoaa K katoay. 3.KaToaHbli NpoLecc - CBA3bIBaHME 9N1eKTPoHa
Lenonsapr3aTopoMm (MPOTOHOM U MONEKYNON KUCNopoaa).

3awuTa o1 Kopposun. Knaccmcprkaums MeTannios B 3aBUCUMOCTU OT UX aKTUBHOCTY

Tema 21. LLLenoyHble u LW.eno4yHo3eMesibHble MeTannbl

Xummns s-anemeHToB. CX0ACTBO CBOMCTB. XMMMYECKAst aKTUBHOCTb LWenoYHblx MeTannos (LLM). MNonspwuaytowee neicteme
LLM. PactBopuMble B Boae conu. TpyaHOpacTBOPMMbIE OKCOX/opaThl, XNoponnaTtuHaTel U HUTpokobanbTathl Kanus,
pybnamns n uesus.

LLleno4Ho3emenbHble MeTannbl (LW3M). NameHeHune noteHumanos noHnsauum (M) W3M. N3ameHeHne meTannnyeckmx
cBovicTe. CBoricTBa 6Bepunnus n marHus. uaroHanbHoe cxoacTBo Bepunins ¢ antoMUHUEM, MarHns C IUTUEM.
AmgpoTtepHocTb Bepunnus. "Bepunnnesbie" ny4n. PacnpocTpaHeHne B 3eMHO KOpe B COOTBETCTBUM C FEOXMMNYECKNM
npaeunom Menneneesa nerkux W3M (kanbuuii, MarHuit), TSXenbix (CTPOHUWIA, 6apuit).

Oxkemppl W3M. Ux coctae MO. MameHeHue cuna ocHoBaHWiA Npu nepexone oT 6epunnus k 6apuio. Mmapokcuapl
KanbLums, CTPOHUMS 1 6apus: nx cBoMCTBa. MMapoKcKa MarHust Kak OCHoBaHWe cpelHel cunbl. Fmapokewa Gepunnns
Kak ampoTepHoe ocHoBaHve. MprynHa aMmoTeEPHOCTM - CMOCOBHOCTL K KOMNNekcoobpa3oBaHmio
(rmppookcokomnnekcsl). Mmaponuns conei 6epunnns. N3ameHeHne sHepruv rugpatauum B psay bepunnuii, 6apuii.
BesBoaHble cynbgathl Kanbumsl, CTPOHUMS 1 Bapurs. PacTBOpMMOCTb coneli 0AHO3apsiAHbIX, ABYX- U TPEX3aPSAHbIX
aHnoHoB. KomnnekcoHaTtbl W3M (kpome Bepunnunsl) xenatHOro Tmna pacTBOpUMbIE B BOAE.

Tema 22. Xumus d-anemeHTOB. O6LLME 3aKOHOMepHOCTU. CTeneHun okucneHusi. Komnnekcoobpa3soBaHue

Obwas xapakTepucTuka nepexoiHbix MeTannos. MNepexonHble MeTansbl Kak aneMeHTobl ¢ d- unu f-obonoykamm 4YacTMyHoO
3arnofHEHHBLIMU 3NIEKTPOHAMU B U30NMPOBAHHOM aToOMe UM 0BbIYHO BCTPEYAOWMMNCS COCTOSHUSIMU OKUCTEHNS.
3anonHeHue 3d-opbutanein ckaHaus. Mposanel 3anonHeHus 3d-opbuTanei y xpoma 1 Meau. AMNUPUYECKoe NpaBuno:
Hanbonee aHepreTuyecky cTabunbHbl ANEKTPOHHbLIE KOHPUIYPaLMWU C HAMONOBUHY UMW MOAHOCTHIO 3aMNONHEHHBIMU
opbuTansmu. HapyweHns nocnefoBaTenbHOCTY 3an0oNHEHNS OLHOSNEKTPOHHbIX opbuTaneil. MexanekTpoHHoe
B3aVMOAENCTBME N (DOPMMPOBAHMNU INEKTPOHHOM KOHAPUIrypauun. SHEprus MexXaneKTpoHHOro B3auMonenCcTBMS Kak
CyMMa ABYyX NPOTMBOMONOXHbIX MO 3HAKY BKNAAO0B (MONOXUTENbHOW SHEPTUMN OTTaNKMBAHUS 3NEKTPOHOB 1
oTpuuaTenbHoin 06MeHHoO aHeprumn). OBMeHHas 3HepPrus Npy B3amMMoLeiCTBAN LBYX SNEKTPOHOB U 3HEPTUS
cnapuBaHuns aNekTPOHOB C 06paTHbIM 3HAKOM. HE EAVMHCTBEHHbIA (hakTop, BnnsiHne Ha ycTOMYMBOCTL SNEKTPOHHOM
KOHOUrypauum n3aMeHeHUs BENNYMHLI 0BMEHHOI aHeprumn n nameHeHus M.

Tema 23. CkaHAMI, UTTPpUN, NnaHTaH. Peako3eMenbHble 3/IeMEeHTbI

OnemeHTbl Nob6o4Ho noarpynnel W B rpynnbl: cocTas - 17 peakosemenbHbix (P33), akTuHWiA 1 14 aktuHuaos. P33:
CKaHOWiA, NTTPWIA, nanTaH n 14 naHtaHnpos. OCOBEHHOCTU XUMMN PELKO3EMENbHbIX ANEMEHTOB. I3MeHeHMe CBOCTB
aTOMHbIX Y MOHHbIX PaaMYCOB (NaHTaHWOHOE cxXaTne) B paay Lepwii - nioteumin. CBOMCTBA NErkuX NaHTaHNOoB 1
naHTaHa, TaXenbix - U UTTpus. eneHme naHTaHNMAO0B Ha LLEPUEBYIO (NaHTaH, Liepuii - eBponunin) n NTTpUEeByto (UTTPUNA,
rafonvHuit-nioTeuuia) nogrpynnel. [Be noarpynnbl akTUHWAOB: KIOPUS (TOPUA-kiopuid) n 6epknns (6epknnit-noypeHcuit).
CTeneHn oK1cneHns naHTaHMaoB, Lepus U esponus.

Tema 24. TuTaH, LMPKOHUNA, raddHUIN M NX coeauHeHusi. AKBa- N TMAPOKCOKOMIMIEKChI
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Mporpamma gucumnnuHel "HeopraHundyeckas xummg"; 04.05.01 "®yHoamMeHTanbHas v npuknagHas xmMus".

Moarpynna tutaHa (1Y B noarpynna ). CteneHb OKMCNEHUS U POCT aTOMHOr0 HoMepa. VI3MeHeHne atoMHbIX U MOHHBIX
pannycoB nNpw nepexone oT TUTaHa K UMPKOHMIO. CBOMCTBA LMPKOHUS U radoHUs. BnusHue naHTaHnaHOro cxarus.
XapakTepHble cTeneHn okncneHns tutana. ObpasoBaHue AnMOKCUAOB. PacTBOpeHue TuTaHa - B ropsyen
XNOPUCTOBOAOPOLHOW U NMNaBUKOBOM KMCNOTaX, B KOHLLEHTPUPOBaHHOW Weno4n. PacTBopeHne LMPKOHUS 1 radoHns 3a
CYEeT UX OKMCNeHNs 1 obpasoBaHus aHMoHHbIX KC. ObpasoBaHue oKTasapuyeckmx akBakomnnekcon TutanHa(Ll).
OcobeHHOCTU rnaponn3a.

Tema 25. BaHaguii, HNO6MI, TaHTan. U3ononucoennHeHUsi BaHaausi: 3aBUCUMOCTb cocTaBa oT pH.
ConocTaBneHue penokc-CBOUCTB

Moarpynna saHagus (YB noarpynna). CeoicTea H1nobus n TaHTana. duanyeckne n XMMUYeckme CBOMCTBA U UX CBS3b C
Hann4ymem HecrnapeHHbIX 3NeKTPOHOB d-3NeKTPOHOB. ViaMeHeHns B aHeprusix ns- u (n-1)d-opbutaneii. CteneHb
OKVCNIEHUS BaHAAWS B COeANHEHUSX (0T 2+ 00 5+).. [oaTomy peanuaytotcs CTeneHn okucneHust Huobws n TaHTana (4+
1 5+). Ctabunusaums cteneHn oKncneHus 5+ (CoeanHeHNs ¢ KOBaNEHTHOW CBSI3bO - KUCIOPOAHbIE U ranoreHnapl).
Xummnyeckas yCcToM4YMBOCTb METannos.

PacTtBopeHue BaHaams B NnaBMKOBOW, a30THON, KOHLEHTPMPOBAHHOW CEPHON KMCNOTax 1 B LAPCKOW BOAKE.
Ob6pasoBaHve BaHaamH-noHa. 'ekcagptopuaHbiin KC BaHaams (Y). PacTBopeHue HMobys 1 TaHTana B NnaBMKOBOM
KNCNOTE M ee CMecwu ¢ a3oTHOW kucnotoi. ObpasoBaHue otopraHbix KC.

MoHbl aneMeHTOB noarpynnbl BaHaaus Kak ?>XecTkve K1cnoTthl? no MNupcoHy. BaHaaneBble KMCNOThI, BAHA4ATHI W
nsononvBaHanartbl. PaBHOBECKS B pacTBOpax COeAvHeHW BaHaaus B 3aBMCUMOCTM oT pH. BaHaouH-moH
(onokcoBaHammin Y), kak OCHOBHas XMMUyeckas goopMa CyllecTBoBaHus BaHaams (Y) B CUNbHOKWCIbIX pacTBopax.

Tema 26. Xpom, MonubaeH, Bonbdppam. Okcuabl, ruapokcuabl, Kucnotbl. KomnnekcHole coeauHeHus xpoma (I11)
CoenvnHeHus xpoma (). Hambonee xapakTepHasi cTeneHb okucneHust ons xpoma. Ceolictea okcuaa xpoma. ViameHeHne
okpacku pacteopos conei xpoma (L) B 3aBUCUMOCTN OT YCNOBUIA.

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

PaznuyHble coennHeHns MonnbaeHa u Bonbdopama: yCnoBusi USMEHEHUsI cTeneHel okmucneHusl. Baammoneicreme ¢
Kmcnoponom sosayxa. [Nonukucnotol (cogepxar ocTaTkn OGHON M TOW Xe KMCNOTbl) U reTepononuKUCnoThl (cogepxar
OocTaTky pasHbiX KUCNOT).

BnusHue pH Ha cywectBoBaHNe n30nonuMonubaaToB B pasnmyHbIX hopMax: WenoyHas cpeaa - npeobnanaet
monunbpar-aHuoH, npu pH = 4-5 obpasyetcsa rentamonubnat, npu pH MeHbwe 5 - oktamonubaar.

Tema 27. MapraHeu,, TexHeuun, peHuin. ConcTea coe AMHEHM MapraHua ¢ pasfnuYyHbIMU CTENEHSIMU OKUCNEHUS.
3aBucuMocTb noteHumana ot pH

Moarpynna mapraHua ( Y11 B noarpynna). CoeanHeHns MapraHua B COCTOSHUSAX okucnenmsa M, W, 1Y, Y, Y1, Y11.
Hanbonee ycToiynBas cteneHb OKUCEHUSI peHust n TexHeums. OcCoBeHHOCTM pacTBOPEHUSI META/IOB: MapraHLua B

pa3baBneHHbIX KACOoTax, PEHUSI U TEXHELMS B a30THOM k1ucnoTe (06pa3oBaHne NeppeHaToB 1 nepTexHaTaTos).
Crabunusaums cteneHn okucneHuns Y11.

CoenuHeHns mapraHua B cteneHun okucneHus (). Ycnosmsa nepexona B cteneHb okmucneHus (Y1) n (Y11).

MapraHey (1Y). BoccTaHoBneHve nuponio3nTa (anokecuoa MapraHua) B cynbdpat mapradua (). ObpasoeaHue
KnacTepos (Ha npumepe peHuns).

MapraHey (Y1). Conu MaHraHartbl (peHaTbl, TexHaTtaTtbl). Peakumm oucnponopumoHMpoBaHNS MaHraHaToB.
BoccTtaHOoBNeHne MaHraHaToB B KUCNOW, HENTPanbHOW NNW WENOYHON cpenax.

CoepnuHenns mapraHua (Y11), texHeuns (Y11), penus (Y11). BocctaHoBneHvne nepmaHraHata B kucnovi (mapraned (1)),
B HENTPanbHOM (guokcua MapraHua (MMponto3unT)), WenovyHow (MaHraHar) cpeaax.
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Tema 28. XXene3o, Ko6anbT, HUKeNb. KOMNNeKcHble CoeAUHEHNsi: YCTOMYNBOCTb, SHepreTMyeckme amarpammbl.
Ponb B 6Monoruueckux npoweccax

VIl B noarpynna. Knaccudomkauus no septukanv 1 no ropnsoHtanu (3 nepnoga d-anemeHToB). o BepTrkanu: Tpuaga
Xenesa (pyTeHuid, ocmuit), Tpuaga kobanbTa (poauii, npuanin), Tpuaga HuKens (nannaauii, nnatuHel). Mo ropmsoHTanu:
CeMeicTBO Xenesa (xeneso, kobanbT, HUKENb), CEMENCTBO MNATUHbI (PYTEHUS, POAMS, MANNaaus, OCMUIA, NNaTuHa,
npuaunin).

Tpwanbl N0 BEPTUKANN: CXOACTBO MO CTPOEHMIO BHELWHUX 9NIEKTPOHHbBIX 060Nn04eK, peanuaaumns 6onee BbICOKMX
CTeneHel OKMCNeHWs, POCT MHEPTHOCTW. XUMUYECKME CBOCTBA Xene3a: 0COOEHHOCTY B3anMOLERCTBUS C
pa3baBneHHbIMU KACNOTaMm, C KOHLEHTPUPOBAHHOW a30THOM U 100%-Hol CepHOI KMCNOTOM (NpoLecchl naccueaumm).
B3aumopneiicTBue co wenovamu: ycnosms obpasoBaHust rmapookcokomnnekca xeneaa (). CeolicTBa coeiMHEHNI
xenesa ([1): yctonumsocTb K Kucnopody sosgyxa B coctase conn Mopa. KaTtnoHHble 1 aHMoHHble komnnekcbl. Pasnuyms
no TepmoamHammnyeckoin yctondmsoctn KC xenesa (1) ¢ nurangamm cnaboro nonst v cunbHoro nons, cornacHo TKI.
CoennHenns xenesa (W). Mmoponns pacteopoB coneli xenesa (). BnvsHne cnnbHbIX KACNOT, WENOYHON cpenbl Ha
rnoponuns. CXo04CTBO OTAENbHBIX CBOWCTB conel xene3a (L) ¢ conamn xpoma(ll), antommHns(l), xenesa (1) ¢ marHng
(). YcTON4mMBOCTb KATUOHHBIX M @aHWOHHbIX KC.

CsolicTBa KobanbTa 1 HUKENS: PacTBOPMMOCTb B KUCNOTaX U LWenovax (6onblias MHEPTHOCTb, YEM Y Xenesa).
Yctoiumnsoctb KC kobanbta (M) u Hukens (M) no oTHoweHwuo K kucnopoay Bosnyxa. Oktasgpuyeckas u
Tepasapuyeckas KoHgourypauum KC kobanbT (IM). Oktasnpuyeckue (akeaKC) n tetpasppuueckne KC Hukens ().
Ycnosus peanusaumm NNoCKOKBaapaTHOM KoHgpurypaumn. BoamoxHocTe obpazosaHus xenatos - Hukenb (M) ¢
OMMETUNMTNOKCYMOM.

Tema 29. Metannbl nnatuHoBow rpynnbl. KuHeTnyeckast UHepTHOCTb. KoMnnekcHble coeAMHEHUs: 3oMepus,
achdpekT TpaHC-BNUAHUS

MnaTtnHoBble MeTtannbl (MM). Hannume BbiCWWX CTENeHel OKUCNEHNS Y NNaTMHOBLIX MeTannoB. CnocobHOCTb K
KomnnekcoobpasoBaHmio. [JoHOPHO-aKLEeNTOPHOE B3anMOLECTBUE U yBENNYeHMe paclienneHmnst d-opbutanei
KpucTannndeckum nonem nuraHga. ObpasoBaHue KoBaneHTHbIX cBsi3ei ¢ nuraHooM. ObpasoBaHme HU3KocnHoBbIX KC
(maxe c nurangamu cnaboro nonst). MHeptHocTb KC. N3mMeHeHne kuHeTndeckoi nHeptHoctu B MG no Beptukanu:
(CBA3b C YBENUYEHNEM SHEPTMM PACLLENNEHNS KPUCTANIMYECKM NOSIEM NraHA0B U YyBENNYEHNEM NPOYHOCTMN
KOBaneHTHOM cBsA3n MeTann-nurang). MosbiweHne 0edopMUPYEMOCTI ANEKTPOHHbIX 06onoYek y Tsxenbix MM.

Tema 30. Mepnb, cepebpo, 3onoro. ducnponopunoHupoBaHue coeguHeHun M(l). CoepuHeHns mepu(ll). dopmbl
KOOpAUHALIMOHHOr o nonuaapa

Moarpynna mean (1 B noarpynna). Monspuaytowee neinctene meaun, cepebpa v 3onota. VIaMeHeHne XxuMm4eckoi
aKTMBHOCTM OT MEeAM K 30/10Ty. YCTON4YMBOCTb Ha BO3ayxe. PacnonoxeHue B pagy HanpsxeHuin. PactBopuMocTb: Menb v
cepebpo - B KOHLIEHTPNPOBAHHbIX 230THOM 1 CEPHOI KMCNOTax (B XNOPUCTOBOAOPOLHON KNCNOTE B MPUCYTCTBUM
Kucnopopna), 301070 - B ropsiyeil CeneHoBo KUCNOTE U B LLAPCKOW BOAKE. XapakTepHas CTENeHb OKUCNEHUS 4Ns
cepebpa. KomnnekcoobpasoBaHue coenmHeHnii menm (1) n cepebpa (1) B ammmake unm B u3bbiTke OLHOMMEHHOIO
aHVMoHa. XapakTepHas cTeneHb okucneHms ons meamn. iameHenuve useta conet meam (1) 3a cyet
komnnekcoobpasoBaHus. AMpOoTePHOCTL ruapokcnaa meam (IM). ObpasosaHue rugpookcokynparta. meam (1)
PacTBopuMOCTb B 136bITKE ranoreHnnoB. KatnoHHble n aHnoHHble KC (kynparhbl).

XapakTtepHas cTeneHb OKUCHeHNs ans 3o10Ta. AMGOTEPHOCTb okemaa v rmapokeuaa sonota (W). ObpasosaHue
aypaToB C KOOPAWUHALUWNOHHbBIM YNCNOM 4.

KoHTponbHas pabota

Tema 31. Pa3abop KOHKpeTHOM cutyauum: "PaclienneHune d-ypoBHS KpUCTANIMYECKMM NOJIEM pa3HON
cuMMeTpun”

VI3MeHeHne MakcMManbHOM CTENEHN OKMCNEHNS, OTBEYAIOWEN YCTOMYMBbLIM COEANHEHUAM B TOPU3OHTaNbHbIX pAgax
nepexogHblX MeTannos (3a CYeT yBenn4eHns 4yncna aneKTpoHOB M 3a cHeT KX CI'IapI/IBaHI/IFI). Ces3b nepeMeHHoNn CTeneHn
OKWNC/eHNA C 3anOo/THEHHbIM NMOAYPOBHEM.

MarHuTHble ceolicTBa. CNMHOBBIA MOMEHT 1 YACHO HecnapeHHbIX 3JIEKTPOHOB. [MoHsATME 0 OAuaMarHUTHbIX U
napaMmarHnTHbIX atoMax (I/IOHaX). BbicokocnnHoBble 1 H1u3kocnmnHoBble KC.
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OnTtnyeckme ceovictea. Teopus kpuctannndeckoro nonga (TKIM) n marHntHble cBorictea KC nepexonHbIx METANNOB, UX
okpacka. [Mepexon HopManbHOro B HEBO3BYXAEHHOM COCTOSIHMS 9NEKTPOHA Ha t2g-opburTanb, Nepexos SNeKTpoHa B
BO30Yy>X[IEHHOM COCTOSIHMU Ha eg-opbuTans.

Tema 32. Xumusa f-anemeHtoB. CeMmencTBO NaHTaHUOoB. JlaHTaHuOHOoe cXaTtme. CemecTBO aKTUHMAOOB.
TpaHcypaHOBble 3JIEMEHTDI

OneMeHTbl NoboyHol noarpynnel W B rpynnbl: BxoasTt 32 anemeHTa - 17 peakosemenbHblX (P33), akTuHui n 14
akTuHMooB. P39: ckaHauin, UTTpuiA, naHTaH n 14 naHtaHnnoB. I3MeHeHne aTOMHBIX 1 MOHHBIX PaanycoB (NaHTaHuaHoe
cxarue) B pagy uepwii -nioteumnii. CBocTBa Nerknx naHTaHWOoB 1 naHTaHa, TaXenbix - UTTpus. [leneHme naHTaHULoB
Ha uepueBylo (NaHTaH, LLepuii - eBPOMNUIA) N UTTPUEBYIO (MTTPUIA, rafoNNHNA-NOTEUNIA) Noarpynnel. [1se noarpynnsl
aKTUHWOOB: KlopUs (Topuid-klopuin) n epknust (6epknuii-noypeHcuin). CTeneHn oKMCNeHns NaHTaHnooBs, Lepust u
esponusi. OcobeHHOCTM XUMUW NIaHTaHW LOB.

Haunbonee ycToiunBas cteneHb OKUCNEHNS NaHTaHWaoB. CTeneHb okncneHns uepnsi. OCoBEHHOCTU XMUK NAHTaHWOOB:
06pas3oBaHMe COEAVNHEHWI C MPENMYILECTBEHHO UOHHBIM TUMOM CBS3M (aHanornyHo W3M), nna f-opbutanei n
d-opbuTanein xapakTepHO paclienneHue B nonsix 6onee HU3KOM CUMMETPUM, YEM cdoepuyeckast, acpdoekT ctabunusaumm
KpucTaninyeckmm nonem HesHadnTeneH.

AKTUHMABI: PaAN0aKTMBHBIE CBOWCTBA B OTIMYME OT NaHTaHuaoB. CTabunbHOCTb M30TOMNOB. Hannyme Heckonbko
3NEeKTPOHHbIX KOHdUrypauuii. ConocTasneHve aHeprum 5f- n 4f-anekTpoHoB.

TpaHCcypaHOBbIE 3NEMEHTHI.

Tema 33. Mannuu, nHoun, Tannmin. NoctnepexoaHbie MeTansbl. BropuuHas nepnoanyHoOCTb

MocTnepexonHble MeTannbl (ranavia, UHAUA, Tanauii). OTAMYne OT TUNMYECKUX (6op 1 antoMrHKiA). BnusiHve Ha cBoicTBa
MONMHOCTbIO CROPMUPOBaHHON 18-3neKTPOHHOM 060104ka. HEMOHOTOHHOCTL Kak "BTOpUYHAS NEPUOANYHOCTL" B rpynnax
NoCTNEPEX04HbIX 31eMeHTOB. [1pOTUBONONOXHOCTb NEPEXOAHBbIM aieMeHTaM. DPdeKkT MHEPTHON Napsbl.

Tema 34. bop n antoMuHUiA. Fnapuabl, oOKCUAabl, rMapokcnabl. BopHas kucnora

ANIOMUHWA 1 60p. AMIOMUHWIA - TUMUYHBIA METaN, HO Ero COeAUHEHMNS KOBaNeHTHbI. AM(DOTEPHbBIE CBONCTBA antOMUHMS,
oTnmuue ot bopa. AHNOHHbIE 1 KaTnoHHble KC antommnHus. ObpasoBaHue OKCUOHOW MNEHKW: paCTBOPUMOCTD B LENOYax.
B3ammogeiicteme ¢ kucnotamu. 'maponma conen antommHus (LU).

Bop. O6pasosaHme 60pHOI KMCNOThI, Kak KMcnoTsl Jlbionca. O6pasoBaHve 60pOBOLOPOAOB - COEAUHEHUI C
0edVLNTOM 3NEeKTPOHOB. TpexLeHTpoBas CBA3b.

Tema 35. UHepTHbIe rassbl.

OTkpbITHe bnaropoHbix ra3os. [MpocTble BewecTBa 6naropofHbix ra3os. Vix 04HOATOMHOCTb. VI3MeHeHre CBOMCTB B
psioy renunii, HeOH, aproH, KPUNTOH, KCEHOH, PafoH (paanycbl aTOMOB, YUCNO 3NEKTPOHHbLIX 060/I04EK, MONSPU3YEMOCTD).
"Ouncennauns” renus. PagnaunoHHble agoekTbl pagoHa.

BHelwHve anekTpoHHbIe YPOBHU 6n1aropoAHbIX ra3oB. XMMUYECKUE COeaVHEHUS KPUNTOHA U KCEHOHA (pTopuabl,
okcuabl, okemdpTopuabl). CTpyKTypa oTOpMAOB KCEHOHA Pasnn4Horo coctasa. CMCTEMbl C MHOFOLLEHTPOBBIMY
L,eNoKanM30BaHHbIMM MONEKYNSPHBIMU OpBUTansiMm KCeHOHa 1 KpunToHa. OcobeHHOCTU rmaponn3a PTopraoB KCEHOHA.
KceHoHoBas kucnota. OKMCNMTENbHbIE CBOMCTBA BOAHBIX PACTBOPOB KCEHOHA. KOMMNEKCHbIE COeANHEHNS KCEHOHA 1
kpuntoHa. ObpasoBaHue knatpaTtos. ObnacTu NpMMeHeHns GnaropoaHbIX ra3os.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyarolmxcs BoINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHYt0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLENbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HanpaBieHHbIE HA 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMUMNUHE.

OpraHunsauus caMocTosTenbHol paboTbl 06y4arowwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTe/bHBIMU PECYpCaMU, BKNOYAS:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3akto4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-|H0|7| 6nbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

KapanetbsiHu M.X., OpakuH C.A. Obwas 1 HeopraHnyeckas Xmmusi -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=188&p=1928#p1928

Karanor ccbinok Ha xumuyeckme pecypcbl Poccum n 3apybexbs - http://www.chemport.ru
K®Y . Xumuyeckuii nHetutyt um. A.M.Bytneposa. Bubnnoteka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
Ob6pasosaTtenbHble pecypcbl MHTepHeTa ? XUMUSA - http://media.ls.urfu.ru/chemistry/

OneKTPOHHblE pecypchbl XMMNYECKoro nHetutyta Ky -
http://repository.kpfu.ru/?r_id=7&p_type=21&P_CHECK_EMP_EOR=1&P_CHECK_STUD_EOR=1

9. MeToguueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)

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).
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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
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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.

3AEKTPOHHELBH
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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)
51.6.14 HeopraHnieckas xumms

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: 2016

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)
51.6.14 HeopraHnieckas xumms

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 obpasosatenbHoi nporpamme: 2016

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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