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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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 gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE N KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHANbHBIX 3aaau

OriK-2 BnajgeHneM HaBblkaMn npoBeneHnsa XmMMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMUA
CUHTEeTU4YeCKUMN N aHaANUTU4EeCKMMN MeTooamMn nony4yeHnsa n nccnenosaHmn4
XUMNYECKUX BELWeCTB U peaKLLMVI

OriK-3 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
npodpeccnoHanbHom OesaTeNbHOCTH
OrkK-6 3HAHMEM HOPM TEXHUKM 6e30MacHOCTM 1 YMEHMEM peann3oBaThb UX B NabopaTopHbIX
N TEXHONOMMYECKUX YCIOBUSIX
MK-1 CMOCOBHOCTBIO BLINONMHATL CTaHAAPTHBIE ONepaLuy No npeanaraeMbiM METOANKAM
MNK-14 BnafeHneM pasnnmyHbIMA METOOMKAMU NPEMNOLABAHUS XUMUU ONS AOCTUXEHUS

Hanbonbluel 3dPEeKTUBHOCTY YCBOGHUS 3HAHWUIA Y4aLIMMUCS C Pa3HbIM YPOBHEM
0a30BOV MOArOTOBKMN

MnK-2 BnafeHueM 6a3oBbIMY HaBbIKaMy UCMONb30BaHNS COBPEMEHHOI annapatypbl npu
NPOBELEHNN HAyYHbBIX UCCNELOBaHWIA

MnK-3 BnafeHueM CUCTEMOW CPyHOAMEHTaNbHBIX XUMNYECKMX NMOHATUI

MNK-4 CMOCOBHOCTBIO NPUMEHSITH OCHOBHbIE ECTECTBEHHOHAYYHbBIE 3AKOHbI 1
3aKOHOMEPHOCTY Pa3BUTUSI XUMUYECKOW HayKW MpY aHaNM3e nony4YeHHbIX
pe3ynbTaToB

MNK-5 Croco6HOCTbIO Nony4ath 1 obpabateiBaTb pedynbTaTthl HayYHbIX SKCMNEPVMEHTOB C

MOMOLbIO COBPEMEHHDBIX KOMMbIOTEPHbIX TEXHONOornmn

NnK-6 BnageHneM HaBblkamu NpencTasneHns NoyYyeHHbIX pe3ynbTartoB B BUIOE KPaTKUX
OTHETOB W Npe3eHTaLuni

MK-7 BnaneHueM metoaamu 6e3onacHoro oépau.teva C XMMN4yeCKnMn matepunanamm c
Y4ETOM NX PUINYECKNX U XUMUYECKUX CBOWCTB

O6yyatolpmiics, 0OCBOMBLUNA AUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

3Hatb: 06LMe 3aKOHOMEPHOCTY NPOTEKAHNS XUMUYECKMX PeakLuii B pacTBOpax 1 TBepaoi gase, OCHOBbI
XUMWNYECKOW TEPMOANHAMUKMN 1 KUHETUKM.

JlonxeH ymeTb:

YMeTb: NPUMEHSATb TEOPETUHECKUE 3HAHNS O CTPOEHWUM, N3MEHEHNM COCTaBa U PEAKLMOHHOW CNOCcCoBHOCTH
pearvpyoLyx BeWeCTB AN NpeackasaHns 0cobeHHOCTEN NPOTeKaHWs peakLuuii, CocTaBa, CTPOEHUS 1 CBOWCTB
NpPOAyKTOB; NONb30BaThCH [lepnoan4eckoin CUCTeEMOin.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

JlonxeH Bnanetb:

BnapneTtb HaBblKaMn XMMUYECKOrO 9KCNnepuMeHTa C y4eToM npasun TeXHUKn 6e3onacHoCT npun ncnonb3osaHUn
XUMUYECKUX peaKkTUBOB, aHann3a pesynbTaTtoB OMnbiTOB U POPMYNNPOBaHNS 060CHOBaHHbIX BbIBOIOB.

JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb M FOTOBHOCTb:

BnapeHve 0CHOBHBIMU 3aKOHaMV OBLLEN XMWK, FTOTOBHOCTb MHTEPMPENMPOBATh 3aKOHOMEPHOCTY B M3MEHEHM
CBOVICTB 9/IEMEHTOB B CBSI3M C UX 3IEKTPOHHbLIM CTPOEHMEM (MOMOXEHNEM B MEPUOLNYECKON CUCTEME).
MPOrHO3MpPOoBaTh CBOVCTBA BELECTB HA NPVMMEPE OLHOTUMHBIX COEAUHEHNI, CMOCOOHOCTb aHaNN3MPOoBaTh
pesynbTathl SKCNEPUMEHTa 1 aenatb 060CHOBAHHbIE MPOrHOCTUHECKNE BbIBOAbI.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas gucuunnuHa (Momynb) BkAoYeHa B pasgen "B1.5.13 OucumnnvHbl (Mogynu)" OCHOBHOW MPOdIECCUOHASTbHON
obpaszoBartenbHoit nporpammel 04.03.01 "Xrumus (He NpeLycMOTPEHO)" U OTHOCUTCS K 6a30BOiA
(obwenpodreccroHanbHo) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM AUCUMMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenopasarenem (Mo BUAaM yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuaromxcs

Ob6was TpynoeMKOCTb ANCLMNANHBI cocTaBnseT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHas paboTa - 366 4aca(os), B ToM ymncrne nekumm - 106 yaca(oB), npakTuyeckne 3aHsaTus - 42 yaca(os),
nabopaTopHble paboTbl - 218 Yaca(oB), KOHTPOSb CaMOCTOsITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 174 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
®dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNNHBI: 3a4eT 1 9K3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO 2 CeMecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykazaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4Yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNAUHE (MOBYNIO)

Buabl un yachol
KOHTaKTHOW paboThbl,

Pa3spenbl oucuvnivHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. BBegeHue B obwuii kypc
1 [AncunnavHbl "HeopraHnyeckas 1 4 0 6 4

" xumung" (HX). LdokBaHToBbIE TEOPUN
CTPOEHNs aToma.

Tema 2. KBaHTOBO-XxMMM4eckoe
o |on1canue cTpoeHus atoma. ” 4 5 6 8

CTpoeHue 3NeKTPOHHBIX 0B0MOYEK.
Mepurononyeckne CBOMCTBa aTOMOB

Tema 3. lNeproanyeckne ceoricTea

3 coeonHeHuin. BeeneHne B 1 4 5 6 6
" |coBpeMEeHHble TeopUn XMMUYECKOW
CcBSA3n
4 Tema 4. MeTton BaneHTHbIX CBSA3EA. 1 4 5 6 8

" IMeTon MonekynsipHbix opbuTaner

Tema 5. MexxmonekynsipHble

5 B3anMoOenCcTBUSA. ArperaTHble 1 4 5 6 8
" |cocTosiHMa BewecTBa. Teepaoe

COCTOSIHME BelecTsa

6. Tema 6. Xumunyeckas TepMognHammka 1 4 5 6 6

v Tema 7. Xummyeckoe paBHoBecue. 1 4 2 6 6
" |[KnHeTrka XuMmn4yecknx peakuui

Tema 8. Xupokoe coctosiHue
8. |BewecTtBa. Obwume ceocTea 1 4 2 6 6
pacTBOPOB

CrpaHnua 4 13 23.




Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 9. KonnuratmsHble cBoicTBa
pacTBopoB. CunbHble 1 cnabble
3NEeKTPONNTbI

2

6

10.

Tema 10. Teopun kucnot u
OCHOBaHwii. Peakuun B pactBopax

11.

Tema 11. KomnnekcHble coeanHeHus.
TepmognHamunka n KmHeTmka
peakumii ¢ y4acTmem KOMMNEKCHbIX
coeauHeHuii. Teopumn CTpoeHus
KOMMMEKCHbIX COeONHEHWIA.

12.

Tema 12.
OKnCnMTENBHO-BOCCTAHOBUTENBHbIE
peakumm (OCHOBHbIE MOHATMSA)

13.

Tema 13. SnekTpoaHble NoTEeHUMAnbI.
XunMnyeckmne NCToHHUKM ToKa

14.

Tema 14. SnekTponus. Kopposus.
Meproamnyeckuin 3akoH 1 obwme
3aKOHOMEPHOCTUN N3MEHEHUS CBOWCTB
COoeIHEHNN

15.

Tema 15. ManoreHbl U X coegnHEeHns

16.

Tema 16. Kucnopog v ero
COeVHEeHNS. XanbKOreHbl u nx
COeIMHEeHNS

17.

Tema 17. A30T 1 ero coenHeHus.
IMHWKTOrEeHbl N NX coeguHeHns

18.

Tema 18. Bogopon v ero
coenuHeHns. Yrnepon, KpeMHui,
repMaHuin n ux CoeMHeHUs

19.

Tema 19. MeTtannbl B nepnoamn4eckoi
cucteme. Metannmyeckas CBs3b.
30HHas Teopmsa MeTanIM4eckKunx
KpucTannos

20.

Tema 20. Pn3NKO-XMUYECKNA
aHanma.

21.

Tema 21. UlenoyHble n
Leno4yHo3eMenbHble MeTansbl

22.

Tema 22. Xumuns d-anemeHTOB.
O6uwwue 3akoHoMepHocTU. CTeneHn
okucneHus. KomnnekcoobpasosaHue

23.

Tema 23. CkaHaviA, UTTPWIA, NaHTaH.
PenkosemenbHble aNeMeHThbI

24.

Tema 24. TutaH, LMPKOHWUIA, radoHW
1 Nx coeanHeHns. Aksa- 1
rMAPOKCOKOMIMEKCHI

25.

Tema 25. BaHaguii, Hnobwit, TaHTan.
M3ononnucoegnHeHns BaHaous:
3aBMCMMOCTb cocTaBa oT pH.
ConocTasneHne penoKCc-CBOWCTB

26.

Tema 26. Xpom, monmbaeH,
BonbgopaM. Okcuapl, FMOPoOKCUabI,
kucnotbl. KoMnnekcHble coeauHeHns
xpoma(lll)

CrpaHnua 5 13 23.




Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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. CBolcTBa COEaANHEHNIA
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
cuTyaumu: pacuienneHve d-ypoBHsi

31. KPUCTannn4yeckuMm nonem pasHoim 2 2 0 6 2

CUMMETPUK

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 rasbl 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-XMMHUYECKOe onucaHue cTpoeHus atoma. CtpoeHue aneKTpoHHbIX o6onouyek. Meprnogunyeckue
CBOMCTBa aTOMOB

WcTopust passutus npeacraBneHnin o ctpoeHun atoma. Teopusi Bopa. BonHoBas Teopvsi CTpoeHuMst atoma.
LBolicTBeHHas Npvpoaa anekTpoHa. MprHUMn HeonpeaeneHHOCTY.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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.

MoHATEe 06 3pPEKTMBHOM 3apsae sapa atoMa. dkpaHMpoBaHUe 3apsiaa SNeKTPoHaMu.

Tewma 3. NMepnoanyeckue cBoMcTBa coeauHeHUN. BBeaeHne B coBpeMeHHble TEOPUN XUMUYECKOW CBA3U

MepuroanyHOCTL CBOMCTB aTOMOB. Paanycbl aToMoB 1 MOHOB. OpbuTansHble U a0geKTUBHbIE paanychl. KoBaneHTHbIe,
BaH-Oep BaanbCOBble, METANIMYECKME U NOHHbIE PaanycChbl. VI3MeHeHne aToOMHbIX U MOHHbIX paguycoB No nepuogam u
rpynnam. SgohekTbl CXaTus.

MoHn3aumnoHHble NoTeHUManbI. CDaKTOpr, onpenendwouwne senM4nMHy MOHM3aUMOHHOIo noTeHUmnana. M3meHeHune
BeMNYNH NOHN3ALUMOHHbIX NOTEHUMaNnoB 1 pannycos no nepmnonam 1 rpynnam.

CpoLCTBO K 311eKTPoHyY. dPakTopbl, onpeaensiolwne BeNMYMHy CPOACTBA K aNeKTPOHY. ViaMeHeHre BennynH cpoacTea K
3M1EKTPOHY MO Nepuoaam 1 rpynnam.

MoHsTME 06 9NeKTPOOTPULLATENBHOCTM 3NEMEHTOB. PaanuyHas TpakToBka anekTpootpuuatensHocTu. Wkana Monuxra.
HepgoctaTky KOHUENUMM 3neKTpooTpuLaTenbHoCcT. IaMeHeHne BenM4nH anekTpooTpuLaTeNbHOCTA 9NEMEHTOB MO
nepuogam v rpynnam.

MeproanYHOCTb XUMUYECKMX CBOMCTB 3IEMEHTOB, MPOCTbIX BELECTB U XMMUYECKIX CoeaMHeHWI. I3MeHeHne
Ba/IEHTHOCTU MO nepuoaam 1 rpynnam. IameHeHne CBOMCTB 9fIEMEHTOB Mo Nepuoaam 1 rpynnam B 3aBUCMMOCTY OT
CTPYKTYPbl BHELHUX U NMPEABHELIHNX 3MIeKTPOHHbIX 060/104eK 1 paauycoB aToMOB. VI3MeHeHe XMMUYeCcKoi akTUBHOCTM
METannoB 1 HeMeTannoB Mo nepuoaam u rpynnam. MiameHeHne KUCNOTHO-OCHOBHbIX CBOWCTB OKCUA0B U MMAPOKCUO0B Mo
nepvomam u rpynnam.OCHOBHbIE 0COBEHHOCTU XMMUYECKOro B3auMOOENCTBUSA (XMMUYECKON CBA3M) U MEXaH13M
06pa30BaHmMst XMMUYECKON CBA3W. HachilaeMocTb 1 HanpaBieHHOCTb XMMMUYEeCcKol cBs3n. KBaHToBOMexaHuyYeckas
TpakToBKa MexaHn3ma o6pa3oBaHuis CBSI3W B MONeKyne BO4OPOAA.

OCHOBHbIE TUMbI XMMUYECKOWN CBSA3W: KOBANEHTHAS (HENONSpPHAsA 1 NonspHas), MoHHas, Mmetannuydeckas. OCHOBHble
MONOXEeHWsl Teopum BaneHTHbIX cesiein (BC). OcobeHHOCTV 06pa30BaHns CBS3ei No 4OHOPHO-aKLENTOPHOMY
mexaHn3my. MHOroueHTpoBas CBA3b.

BaneHTHOCTb XMMNYECKNX SNIEMEHTOB. |/|CTOpI/I9I Pa3BUTUA NMOHATUA BANEHTHOCTW. PasnuyHble TPAKTOBKWU NOHATUA
BaneHTHOCTN B cospemeHHon XnMnn. BaneHTHOCTbL ¢ No3uummn Teopun BC.

Tema 4. Metop BaneHTHbIX cBA3en. Meton MonekynsipHbix opbuTtanen

KonuyecTeBeHHble XapakTepucTukm XMMmn4ecknx ceaseii. Mopsnok ceasun. SHeprus cBAsn. [nvHa cBa3n. BaneHTHbIN
yron. CteneHb NOHHOCTY CBSA3W. SIEKTUBHBIE 3aPSAbl XUMUYECKWN CBA3aHHbBIX aTOMOB U CTENEHb MOHHOCTMW CBA3M.
LnnonbHbli MOMEHT cBsA3K. CTeneHb NOHHOCTY CBSA3M KaK (PYHKLUMS pasHOCTW SNeKTPOOTpMLATEbHOCTH
B3aVMOLENCTBYIOWNX aTOMOB.

JnnonbHbIA MOMEHT MHOrOaTOMHOMN Monekynbl. q)aKTOpr, onpenendiowme senninHy ounonbHOro MOMeHTa
MHOroaTOMHOM MONeKynbl.

KoHuenuus rubpuonsaumnm atoMHbix opbutaneit n NpocTpaHCTBEHHOE CTPOEHME MONEKYN 1 MOHOB. KoHuenuus
nonsipu3aummn MoHoB. TpakToBKa NONSPHbIX CBA3EN COrNacHO KOHLENUMM Nonspr3aumnm NoHOB.

JlokannaoBaHHbIE 1 OEeN0oKann3oBaHHbIE CBS3N. Tpex- M MHOIoUEeHTpPOBbIE CBA3WN.

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

OTHOCUTENbHAS YCTONYMBOCTD ABYXATOMHbIX MONEKYN Y COOTBETCTBYIOLMX MONEKYNSAPHBIX MOHOB. CpaBHeHWE Teopulii
BC u MO.

Tewma 5. Me)KMOHEKyHﬂprIe B3aUMOOENCTBUS. ArperaTHble COCTOsIHUSA BeLlecTBa. TBep.u.oe COCTOsiHMe
BelLecTBa

Cwunbl BaH-ﬂ,ep—Baanbca. OpI/IeHTaLlI/IOHHOG, MHOYKUMOHHOE N ANCnepCnoHHOoe B3aMMOOENCTBUS. cDaKTOpr,
onpenensouwme sHeprmo MeXmMoneKkynapHoro B3aMMOOENCTBUS. 3Heprvm MEXMONEKynapHoOro B3aMMOOENCTBUS B
cpaBHEeHUn C 3Hepr|/|e|7| XUMUWNYECKOro B3aMMOLENCTBUS.

BomoponHas cesizb. MNprpona BOLOPOLHON CBSA3U, €€ KONMYECTBEHHBIE XapakTepUCTMKK. MeX- 1 BHYTPUMONEKYNSipHas
BOLOPOAHAs CBs3b. BofoponHas cBs3b Mexay Monekynamy qoTopoBoLopoaa, Boabl, ammmaka. CoeanHeHns
BKNtoueHUs. KnatpaTtHble COeanHEHNS.

KpI/ICTaﬂﬂI/I'-IeCKoe cocTosiHMe BelwecTsa. [leneHne Kpuctanios Nno Tuny CBA3n: aTOMHbIE (KOBaﬂeHTHbIe), NOHHbIE,
mMeTannmn4yeckume, MonekynspHble. CDaKTOpr, onpenendwoume temnepartypy nnaBneHmsa MOHHbIX, aTOMHbIX N MONEKYNAPHbIX
KpucTtannos.

3aBUCKMOCTb PM3NYECKMX CBOMCTB BEWECTB C MONEKYNSPHON CTPYKTYPOI OT XapakTepa MexXMOnekynsipHoro
B3aMMOLeNCTBMS. TemnepaTypbl NNABNEHUS 1 KUNEHNS B PsAax BEWeECTB CXOLHOro cocTara, 06pasoBaHHbIX
aNeMeHTaMn OfHOM noarpynmnbl. TennoTel (0as3oBbix NEPEXOLOB. BnnsHue BooOpoaHO CBSA3N HA OU3NYECKME CBOMCTBA
BELWLECTB C MONEKYNSPHOM CTPYKTypoii. ObLme 0COBEHHOCTH HN3UYECKNX CBONCTB MONEKYNSPHBLIX KPUCTANIOB B
CPaBHEHWMN C MOHHBIMU 1 aTOMHbLIMU KpUCTaniamu.

Tema 6. XMMnyeckas TepmoaHaMMKa
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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. XuMunueckoe paBHOBecCwHe. KuHeTuka XxmmMuyeckumx peakuumn

O6paTI/IMbIe n H906paTI/IMbIe XNMnyeckmne peakumn. Xnmmnyeckoe paBHOBECHKE. KoHcTaHTa XMMmnyeckoro paBHOBECUA.
CoBur XMMmN4eckoro paBHOBECHUA. rlpI/IHLI,I/II'I Ile Warenoe.

["OMOreHHble 1 reTeporeHHble peakumu. [NoHATME O CKOPOCTU XMMUYECKOW peakummn. 3akoH OencTBns macc. Paktopbl,
onpegensiolwme cKopocTb XMMNYECKON peakunn. KOHCTaHTa CKOPOCTU XMMNYECKON peakumi.

MHorocTaguiHble peakunn. |_|Op9I,EI,OK N MONEKYNApHOCTb peaKLl,MI7I. MHorocTaguiHble npouecchbl N 3aKOH nencrTeuns
macc.

BnunsiHne Temnepatypbl HA CKOPOCTb XMMUYECKON peakunn. TemnepatypHblii KO3GMULNEHT CKOPOCTN. DHeprus
akTmeauun. dakTopsbl, oNpeaensowmne BeNNYNHY SHEPrm akTuBaumm. SHeprus akTeaLuum n CKOPOCTb peakumm.
MNepexoOHoe COCTOSIHUE MW aKTUBUPOBAHHbIV KOMMNNEKC. YpasHeHe AppeHunyca.

BnusHme katann3aTopoB Ha CKOPOCTb XUMUYECKOW peakummn. FTOMOreHHble U reTeporeHHble Katanntnieckue peakumu.
MpoMeXxyTo4YHble CTaaun B FOMOTEHHbIX U FeTePOreHHbIX KaTannTuieckux peakumsx. AKTUBHbIE LLEHTPbI TBEPAbIX
katanusatopos. Ancopbuusi pramnyeckas n xummdeckas. MNpupoaa ancopbuUMoHHbIX cun. Katanutnyeckue sigbl.
NHrmbutopbl.

LlenHble xummyeckue peakuuu. Mpupona akTueHbIX YacTul. OCHOBHbIE CTAAMMN NPOTEKAHUS LEMHbIX peakLui.
HepasBeTBneHHble U Pa3BETBNEHHbBIE LIEMHbIE PeakLymn Ha NpUMepe peakuuii obpas3oBaHns XNOpoBOLOPOLA U BOAbI.

Tema 8. XXunkoe cocrosiHue Bewectsa. ObLime CBOMCTBa pacTBOPOB

PacTBopeHue kak prM3nKo-XxMMn4eckmnin npouecc. MIameHeHne aHTanbnnm 1 SHTPONMU NPy PacTBOPEHNM BELLECTB.
Conbaatauus. Conbeatbl. Ocobble cBOWCTBA BOAbl Kak pacteoputens. Mmaopatsl. Kpuctannornaoparbl.

PacteopumocTb BelwecTB. PacTBopeHue TBEpAbIX, XXULKMX 1 ra3oo6pasHbix BelwecTB. BansHue temnepatypbl, faBNEeHUS
W NpVPOLb! BEWECTB Ha NX B3aUMHYK pacTBOPUMOCTb.

Cnocobbl BblpaXeHuns coCTaBa pacTBOpPOB: MaccoBas O0Ns, MONAPHOCTb, HOPMAnbHOCTb, MONANBHOCTb, MONIbHAA O0NA.

dnekTponnTuieckas auccoumaumsi. BnmsHme npupoabl BewecTBa Ha ero CroCobHOCTb K 3N1eKTPONMUTNYECKOA
avccounaumn B BOOHOM pacTeope. MexaHuam guccoumauun. mppartaumns noHoB B pacTBope. OCHOBaHMS 1 KCNOThI C
TOYKM 3PEHNS TEOPUUN SNEKTPONUTUYECKON auccoumaumm. IoH ruapokcoHus. AMcoTepHble ruapokcuapl. [1soskas
TPakToOBKa aMPOTEPHOCTU rmapokcuaoB Metannos. KNCNOTHO-OCHOBHOW XxapakTep auccounauumn ruapokcuaos B
3aBUCKMOCTM OT NONOXEHNS IIEMEHTOB B Nepuoandeckon cucteme. [iuccoumaums cpegHux, KUCNbIX U OCHOBHbIX
conen.

Tema 9. KonnuratmeHble CBOMCTBa pacTBOPOB. CunbHble n cnabble ANEeKTPONUTbI

Heanektponutbl, 3akoHbl Payng, BaHt-Noddha. Ocmoc, ocmoTuydeckoe naeneHune, 3akoH BaHT-Noddpa. N30ToHMYeCKNE,
runep- n rMNOTOHNYeCKne pacTeopsbl. [laBneHve napa pacTBopuTENs Hah pacTBOPOM, TeMnepaTypbl KUNMEHNS 1
3amep3aHuns pacTBopoB, 3aKOHbl Payns. VI30ToHMYeCcKuin KOagULINEHT.

CunbHble 1 cnabble ANEKTPONUTLI. CrteneHb guccoumnauum 9NIEKTPONNTOB. CDaKTOpr, onpenenswouwme cterneHb
anccounauunn. OCHOBHbIE npencraBneHmnsa Teopuin CUNbHbIX 3NEKTPOTUTOB. VctrnHHas n Kaxyuwasacsa cteneHn
anccounaumm B pacteopax CUbHbIX 3JIEKTPOJIUTOB. KOHLI,eHTpaLI,I/ISI VMOHOB B pacTBOpe N aKTUBHOCTb, KOSOPULINEHTDI
aKkTnBHocTu. PaBHoBecue B pacTtBopax cnabbix 9NIEKTPONNTOB. KoHcTaHTa anccoumauunu. CDaKTOpr, Bnngawowmne Ha
BENMNYMNHY KOHCTaHTbl gnccounaunn. CBs13b KOHCTaHTbI AMccoumaumm co CTeneHblo anccoumnaunmn. 3akoH pa36aBneHv|9|.

Tema 10. Teopumn KUCNOT U OCHOBaHU. Peakuuun B pacTBopax

HOuccoumauns sBoabl. KoHcTaHTa guccoumauuu. loHHoe nponsseneHve. BnusHne Temnepatypbl Ha guccoumnaumio
BOLbl. BooopoaHbi nokasarens.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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 coe AUHEHUS. TepMO,DMHaMVIKa M KMHeTUKa peakLuun ¢ yyacTueM KOMMIEeKCHbIX
coeavHeHun. Teopvm CTPOEeHUs1 KOMMJIEKCHbIX coOeANHEeHUN.

KoopamHaumoHHasi HeHacbIWEeHHOCTb aTOMOB Y BO3MOXHOCTb 06pa30BaHMs KOMMNEKCHbIX (KOOPANHALMOHHbBIX
coeavnHeHnin). CoctaB KOMNNEKCHbIX coeanHernin. KoopanHaumoHHas teopusi BepHepa. BHeWHSS 1 BHYTPEHHSS
KOOpAMHaUMOHHbIE cdhepbl. KaTMOHHbIE, aHMOHHbBIE U HENTPanbHbIE KOMMEKChl. HoMeHKnaTypa KOMMAEKCHbIX
COEONHEHWNA.

TunnuHble komnnekcoobpasosartenu. dakTopbl, ONPeseNstoLMe COCOBHOCTb aTOMOB U MOHOB BbICTYNATh B KAYECTBE
komnnekcoobpasosartens. KoopauHaLuMoHHoe Yncno komnnekcoobpasosatens. IaMmeHeHWe KOOPAMHALIMOHHBIX YUCEN
aTOMOB 9M1EMEHTOB MO rPynnam NeproaNYecKol cucTeMbl. MNoNoXeHNe 9NEMEHTOB-TUMMYHBIX KOMNNekcoobpasosaTenei
B Mepuoanyeckomn cnucreme.

TunnyHble nuraHobl. CDaKTOpr, onpeanenswouwmne CrnocobHOCTb MOJIeKynn 1 NOHOB BbICTYNaTb B Ka4eCTBe NMraHnoB. MoHo
W nonuaeHTaTHbie nuradabl. AMOuOeHTaTHble nuraHabl. Xenartbl. XenaTHbli adodpexT. XnMmmyeckasi cBsi3b B KOMMNEKCHbIX
COeIHEeHNSIX U 0COOEHHOCTU KX CTpoOEeHuA. npOCTpaHCTBeHHaﬂ KOHJomrypaumsa KoMnnekCHbIX MOHOB. Meton BC B
NPUMEHEHNN K KOMMNEKCHbIM COeONHEHUAM. F|/|6p|/|,|1|/13auv|9| ATOMHbIX op6v|Tar|e|7| KOMI'IﬂeKCOO6paSOBaTeH9I n
NPOCTPaHCTBEHHAs KOHJUrypaums (FeOMeTpI/IFI) KOMMNEeKCHOro noHa B 3aBMCUMOCTM OT 3HAa4YeHNsa KoopanHaunoOHHOro
qymcna. Kap6OHI/IJ'IbI meTannoB. OCHOBHbIE NONOXEHMS Teopumn Kpuctannin4eckoro nons. OKTasupmquKoe n
TeTpasapundyeckoe none nuraHoos. I'IapameTp pacuwenneHuns. [MoHSATME O BLICOKO- U HA3KOCMUHOBBLIX KOMMEKcax.
CI'IeKTpOXI/IMI/I‘-IeCKI/Il}'I pan nraHnoos. MarHunTHble cBOCTBA KOMMNEKCOB. BHewHe- BHYTpI/IOp6I/1TaJ'IbeIe KOMMMeKchbl.
Obuiee npencrasneHmne 06 onucaHumn XMMNYECKOM CBSA3M B KOMMNEKCHbIX coeauHeHnsax metogom MO.

Buabl n3oMepun KOMNNEKCHbIX COEAMHEHNA. DPIEKT TPAHC-BNMSHNS. TEPMOAMHAMUYECKME U KUHETUYECKIE CBOMCTBA
KoMnnekcoB. VIHepTHble 1 nabunbHbIE KOMMNEKCHI.

Junccoumnaums KOMNNEKCHbIX NOHOB B pacTteope. KoHcTaHTa HECTOMKOCTN, KOHCTAHTa yCTOVIHI/IBOCTVI. CDaKTOpr,
onpeanenswouwmne yCTOVIHI/IBOCTb KOMMNNEKCHbIX NOHOB B pacTBope. OcobeHHOCTY anuccoumnaumm 1BOHbIX CONe.

Tema 12. OKucnuTeNnbHO-BOCCTaHOBUTEJIbHbIE peakLuun (OCHOBHbIE MOHATUS)

Okwncnutenu n BocctaHoBuTenu. OCHOBHbBIE TUMbl OKUCTIUTENBHO-BOCCTAHOBUTENbHBIX PEAKLIMIA: MEXMONEKYNSPHOIO U
BHYTPUMONEKYNSIPHOTO OKUCNEHNS-BOCCTAHOBNEHNS, AUCTPONOPLMOHNPOBAHUS, CONMPONOPLYOHNPOBaHNS.
OKnCNMTENbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. V306paxkeHne oKnCnnTenbHO-BOCCTAHOBUTENBbHBIX CUCTEM METOLOM
nonypeakumin. CoctaBneHue ypaBHEHNIA OKUCIINTENbHO-BOCCTAHOBUTENBHbBIX PEaKLUiA 1 pacCTaHOBKa KO3(RULIMEHTOB
METOLOM 3/1eKTPOHHOro 6anaHca u MeETo40M NonypeakLmii.

Tema 13. AnekTpooHble NOTEHUMaNbl. XMMN4YeCK1ue NUCTOYHUKU TOKa

OKUCNUTENbHO-BOCCTAHOBUTENbHbBIE (3NEKTPOAHbIE) MOTeHUManbl Kak KONMMYeCTBEHHAas XapakTepucTikKa
OKUCNNTENbHO-BOCCTAHOBUTENbHBIX cUCTeM. YpaBHeHne HepHcTa. 3aBnCcMOCTb BENMYNHBI 3NIEKTPOLHOro NoTeHunana
OT KOHLIEHTpaLMN NOHOB B pacTeope, pH, TeMnepatypbl, komnnekcoobpasosaHus. MNpupoaa ckadka noteHumana Ha
rpaHuue pasgena gas. BooopoOHbiit anekTpomd Kak anekTpol cpaBHeHusl. CTaHOoapTHble 9N1eKTpoOHble NoTeHumanbl 1
crnocobbl Ux onpeneneHns. 3aBUCMMOCTb MeXly BENMYMHAMMW OKUCITUTENbHO-BOCCTAHOBUTENbHBIX MOTEHLMANIOB CUCTEM
1 n3mMeHeHneM aHeprum Mbbcea. icnonb3oBaHne cTaHAapTHBIX MOTEHUMANIOB ONS OLEHKN BO3MOXHOCTU MPOTEKaHMS!
OKWUCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLMiA.

OKMCNNTENbHO-BOCCTAHOBUTENBHbBIE CBOWCTBA BOAbI. YCTONYMBOCTb OKUCIMTENBHO-BOCCTAHOBUTENBHBIX CUCTEM B
BOJHbIX PacTBOPAX.

SﬂeKTpO,D,HbIe noteHuunanbl MeETANNOB. CTaH,D,apTHbIe 9N1IeKTpoAHble NoTeHUnanbl 1 SﬂeKTpOXI/IMVI'-IeCKVII7I psan
Haﬂpfl)KeHMVI meTannos. [lonoxeHne MeTannos B pany Hal'lp;l)KGHVIVI M BOSMOXHOCTb WX B3aUMOLENCTBUSA C BOOOM,
BOOHbLIMW pacTBopaMn KUCNoOT K weno4yemn, consgmm Opyrux metannos. AKTUBHOCTb METaNNOB B 3aBNCMMOCTN OT NX
NonoXeHns B pany Hal'lpﬂ)KeHI/IVI nB HepMO,D,VILIeCKOVI CcucTteme. |_|O,D,60p oKucnuTenen n BOCCTaHoBUTENEN C y4yeToMm
CTaHOaPTHbIX OKUCNNTENTbHO-BOCCTAHOBUTE/IbHbIX NOTEHLUANoB. ,D,VIanaMMbI J'IaTVlmepa n CDpOCTa.

[MoHATNE O ranbBaHNYECKMNX 3NIEMEHTAX, aKKyMmynsatTopax.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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. NanoreHbl N X coeanHeHunst

Obwas xapakTtepuctuka aneMeHToB. CTPOEHVE aTOMOB. VI3MEHEHME MO rpynne aTOMHbIX PaauycoB, MOHN3ALMOHHbIX
MOTEHLUMANOB, CPOLCTBA K ANEKTPOHY U 3NEKTPOOTPULATENBHOCTW 3NEMEHTOB. BaneHTHOCTb 1 CTENEHU OKUCNEHUS
aTOMOB. VI3MeHeHue Mo rpynne yCTOMYMBOCTY COEAVHEHNA B BbICLIEN CTEMEHW OKUCNEHNS aTOMOB. XapakTep
XUMMYECKMX CBA3E B coednHeHusix. MpuaHaku metannnyHocTy y noga. OcobeHHocTn dptopa.

dunanyeckne ceoncraea NPOCTbIX BEWEeCTB. MameHeHne TeMnepartyp nnasneHnsa u KuneHnsa B pady grop-acrar.

XuMunyeckme CBOMCTBA NPOCTLIX BEIWECTB. VI3MeHeHre aHeprum CBsS3u B MOeKynax rafnoreHos rno rpynne u
peakumnoHHas cnocobHocTb ranoreHoB. OTHOLWEHME K BOAE, LWenoYam, MeTannam 1 HemeTtannam. TOKCUYHOCTb
ranoreHos. Mepbl NPeooCTOPOXHOCTY NP paboTe C ranoreHamu.

CDOprI HaxoXnoeHuna ranoreHos B npunpone. O6wui npuHUKMN nony4yeHuns cBOOOIHbIX ranoreHos. I'IpleeHeHme.

"anoreHoBO4OPOAbI. YCTONYMBOCTb MONEKYN. XapakTep XMMMYECKUX CBA3el B Monekynax. Accoumaumns Monekyn
dTopoBogopoaa. Pusanyeckne CBONCTBA ranoreHoBoAOPOAOB. IaMeHeHne Temnepatyp nnasneHns 1 KUNeHus B pagy
PTOPOBOAOPOA-NOAOBOAOPOA.

XuMmnyeckue ceolicTea. PeakLMoHHas cnocobHOCTb. BoccTaHoBUTENBHBIE 1 KUCNOTHBIE cBolicTBa. OcoBeHHOCTH
PTOPOBOAOPOAHON KMCNOThl. OBLWMe NPUHLMMBI NMONYYEHUs FranoreHoBoAopPoAoB. [poMbIlWNEHHOE NoyYeHNe CONSIHOM
KUcnoTbl. [pMeHeHne CONSHOM 1 NNaBMKOBO KUCNOT.

anoreHugbl. [anoreHnabl OCHOBHbIE, aMPOTEPHbIE, KUCTIOTHBIE. MonumepHble ranoreHnibl. Ceoctea. OcobeHHOCTH
rMAPONN3a ranoreHnaoB pasHbiX TMNoB. mapodtToprabl.

Okemapl dptopa, xnopa (1, 4, 7), 6poma(1), nopa(5). Ceoictea. Knucnoponaconepxatme KucnoTel xnopa 6poma, inoaa.
CtpoeHune monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKUCIUTENBHBIE Y KUCOTHbIE cBolcTBa. ObLme npuHLMMGI
nony4yeHns.

Conu kncnopoaconepXxalmx KUcnot ranoreHoB. OkucnuTenbHble cBoncTBa. CpaBHUTENbHAS YCTONYNBOCTD COMER U
KncnoT. MNprMeEHeHre rMnoxnopuToB, XNopaToB, nepxnopaTos. OKUCASOLME, FOPIOYNE 1 B3PbIBYATHIE CMECU HA OCHOBE
xnopara u nepxmnopara Kanusl.

MexxranoreHHble coenHeHns (MHTepranoreHmasl). dtopuael xnopa (1,3,5), 6poma (1,3,5,), oaa (1,3,5,7). Xnopuael
6poma (1), nona (1,3). CpaBHUTENBHAS YCTONYMBOCTL OTOPULOB U XNopuaos. CTpoeHue, nonyYeHne, peakLuMoHHas
CrnocobHOCTb. PTOPUPYIOLME areHThI.

Tema 16. Kucnopopn u ero coeanHeHusi. XanbKoreHbl U UX coeAUHEHUsI

[MpocTble BewecTsa. AnNoTponHbie MoandurKaLmMm kucnopoda. XuMmyeckas CBs3b B MOMieKyne kmucnopona ¢ nosvumn
Teopun BC n MO. CtpoeHue monekynbl 030Ha. [lonMmopdHble MogndpmrkaLuum cepbl. YCNOBUS CylWweCTBOBaHNS
[BYXaTOMHbIX MONeky/. VIaMeHeHne HeMeTanmnmyeckmx n MeTaninyeckmx CBOMCTB MPOCTbIX BEWECTB.
[MonynpoBooHMKOBbIE CBOMNCTBA CefeHa.

XuMunyeckune cBoricTea NPOCTbIX BELWECTB. OkucnutenbHo-BOCCTaHOBUTENbHbIE cBOMCTBA. OTHOWEHME NPOCTbIX BEWeCTB
K MeTannam n Hemetannam, sooe, KNCnotam u wenovam.

CDOprI HaxoXaeHns aneMeHToB B npupoae. anIHLJ,VII'IbI nonyyeHunsa Kkucnopogda n o3oHa. anIMeHeHI/Ie NPOCTbIX
BelecCTs.

Mmapnabl H23. CtpoeHue monekyn. TepMoamHammnyeckas YCcTon4msocTb. Pursmyeckne ceoncTaa. VisameHeHne
TeMmneparyp nnasneHns n KUNeHus B psaay Boga-Tennyposonopos.

XuMunyeckue cBoiicTBa. BoccTaHoBUTENbHBIE 1 KUCTIOTHLIE CBOWCTBA B psidy Boga- Tennyposonopol. CepoBonopo .
CeoiicTBa. TOKCMYHOCTb XanbkoreHoBoAopoA0B. O6Wme NPpMHUMIbLI X NONYYeHMS.

XanbkoreHnabl. CpegHue u Kucnble xanokoreHnabl. Fnaponns. Obwme nprHUMMbLI Nony4YeHus. MpuMeHeHe.
XanbkoreHnabl Kak nonynpoBOAHVKOBbIE MaTepuanbl.

rlepOKCI/I,D, BoOgopoaa. CTpOGHI/Ie MONEeKynbl. ﬂOﬂy‘-IeHI/Ie. YctoinumeocTb. OKMCNMUTENbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA B
Pa3nnyHbIX cpenax. rlpI/IMeHeHVIe.

M'mapuabl cepbl HNSn. CtpoeHne monekyn. YCTon4nBoCTb. KMCNOTHBIE Y OKMCANTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA.
Monucynbcomabl. CpaBHUTENBHAS YCTONYUBOCTb MNOANCYNb(UOO0B U COOTBETCTBYIOLMX UM KUCIOT.

Oxkcmppl. Okenabl aneMeHToB (4,6). OcobeHHOCTH cTpoeHUs. OTHOWEHME OKCUIOB K BOAE, KMCNOTaM U Weno4yaMm.
OxkmcnnTenbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [puHLMNBI NonyvyeHns. MNprMeHeHe CEPHUCTOrO rasa 1 BMsHME ero Ha
OKpyXaroLwyto cpegy.

CepHucTas, ceneHnctas n Tennypuctas Kucnotbl. CTpoeHne Monekyn 1 aHMoHOB KMcnoT. KUcnoTHble n
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA B PAAY cepHucTas-tennypucras kmcnotel. Conn. Cynbdutbl cpegHmne un
kucnble. MN'maponua conein. OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBOWCTBA. [onyveHme.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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 u ero coeguHeHus. MTHMKTOreHbl U UX cCOeAUHEeHUS

CTpoeHue aToMoB, BaneHTHOCTU. HaxoxaeHve B Nnpupoge, annoTponus. A30T, CTPOEHUE MONEKy bl U CBOWCTBA.
AMMMak, CTpoeHne MoneKysbl, CBOMCTBA, CONY aMMoHUs. MmapasmH. Okeugpl a3oTta, CTPOeHUe MoneKkyn, CBOMCTBA.
A30TnCTast U a30THas KUCNOThI, X CBOMCTBA U conu. A30THble ynobperusi. docchop, ero ceoricTea, DocuH. Okenibl
OKCO-KMCNoThl ¢poccpopa, ux conn. PoccopHbie yoobperus, Buonornueckas ponb azota u chocpopa. Mblwwbsik, cypbma
1 BUCMYT, UX CBOWCTBA N COEANHEHUSI.

Tema 18. Bogopon u ero coeamHeHus. Yrnepon, KpeMHUA, repMaHMii 1 UX coe BUHEHUSA

CTpoeHne atoma, n3oTonbl, ocoboe nonoxeHue B MC. CTpoeHne Monekynbl. HaxoxaeHne B npupoae, NofyyeHne u
csoncTtea Bogopoda. mapuabl. Bopa, ctpoeHue monekynbl. CTpykTypa nbAa 1 Xuakon soabl. [mapatsl u
kpuctannorngpartsl. Junarpamma coctosHus soabl. Ceorictea Boabl. [1pupoaHbie Bogbl. Oumctka Boapl.

CTpoeHMe aToMOB, BaNleHTHOCTU, HaxoXaeHue B npupoae, annotponus. Yrnepoa, ero ceovictea. Kapbuapsl. Okcuapbl
yrnepoga. YronbHas kucnota u ee conu. KpeMHuii, ero ceoiictea. KpeMHueBble KMCNOTbI, CUAMKATbI, X CTPOEHME.
"epMaHwii, 0NOBO, CBMHELL, UX CBOWCTBA U COeONHEHUS.

Tema 19. Metannbl B nepmognyeckon cucteme. Merannuueckas cBi3b. 30HHas TEOPUS METATUYECKUX
KpucCTanios

Obwas xapaktepuctuka metannos. Obwme cBoiicTBa MeTannos. HaxoxaeHve B npupoae. WenouHsle n
WenoYHo3eMenbHble MeTanbl B BUAE conei. TutaH, MapraHew, XpoM, Xeneso, Melb, LMPKOHWIA, TOPWIA, antoMUHWUIA B
BUAE OKCUIOB. PTyTb, KagMuiA, LMHK, ONOBO, CYpbMa, BUCMYT, HUKENb, KOBanbT,Xene3o B Buae cynbchnaos. Cnocobel
oboraleHns pya (cenapauns no yaenbHOn Macce, MarHutTHas cenapaums, gonotauus). Cnocobbl NonyyeHns MeTanios
(NMpomeTannypruyecknin, MeTanioTepMusl, rmMapoMeTanyprus, aneKTpoMeTannypris, NopoLKoBas MeTannyprms).
Cnocobbl nonyyeHns metannoB 0coboi YNCTOThI (MEPEroHKa B BaKyyMe, 30HHaS NnaBka, TEPMUYECKOE Pa3NoXeHne
NeTy4YnX COeANHEHWN).

MeTtannnyeckas csidb. OCOBEHHOCTU KPUCTaNIMYECKOro CTPOoeHMst bonblnHCTBa MeTannos. MNpeactasneHns o 30HHOA
CTPYKType TBepAoro Tena. Xummnyeckas CBs3b B MeTannax n obpasoBaHue ?anekTpoHHoro rasa?. NoHsATie 0 BaneHTHO
30He, 30He nposogumocTu (3M1) n paspelweHHoit 3oHe (P3). MepekpbiBaHne B3 n 311, pasneneHne 3anpeweHHoN
30HOi. [eneHne TBepabIX TeN Ha ANINEKTPUKN, NONYNPOBOAHUKM U MeTanbl. SNEeKTPOHHO-AbIPOYHAS MPOBOLMMOCTb.

Tema 20. DU3NKO-XMMUUYECKUN aHaNKU3.

Dusnko-xmmnyeckmin ananuns (PXA). N3ydeHne gonanyeckoro CBONCTBA CUCTEMbI Kak (DYHKLMM COCTaBa Unmn BHELWHNX
ycnosuit. TepMuHbl 1 NOHATUS PXA (FrOMOreHHblE CUCTEMbI, FETEPOreHHbIE CUCTEMDI, (0a3a, YMCNO cTeneHeln ceoboabl,
aBTekTUKa). MNpasuno ¢as M'bbca. Tunbl anarpamm: 1.Juarpamma COCTOSHNS OBYXKOMMOHEHTHOW CUCTEMBI C
SBTEKTMKOW (KOMMOHEHTbI HEOrPaHNYEHHO PaCTBOPUMbI B XMOKOM COCTOSHUM U HEPACTBOPUMbI B TBEPLOM).

2.[lmarpamma c B3avIMHO HEOrPaHWYEHHO PACTBOPUMOCTBIO B TBEPAOM COCTOSIHUM (3TO M30MOPCOHbIE BElECTBa,
KpVCTannunayiowmecs B 0AMHaKOBbIX coopmax). TBepLble pacTBOPbI (3aMEWEHNs 1 BHEAPEHUS).

3.0unarpamma B cnyyae 06pa3oBaHns XMMUYECKOrO (MHTEPMETANNIMYECKOr0) COEANHEHMS.
MpuHUKMnbl HenpepbiBHOCTM U cooTBeTcTBUSA H.C.KypHakoBa. MeTtannoxmmus.

Twnbl MeTannos:

1.MeTannbl B3aMMHO pacTBOPSIOTCS B XMIAKOM COCTOSIHWM, a B TBEPLOM 00pasytoT 3BTEKTUKY.
2.MeTtannbl He B3aMOLENCTBYIOT APYr C APYrOM HU B XWUAKOM, H/ B TBEPLOM COCTOSHUSIX.
3.MeTannbl 06pasytoT Lpyr C APYroM Xuakue 1 Teepasle pacteopbl Ntoboro cocTasa.
4.MeTannel 06pasytoT Mexay coboli 0LHO UM HECKONBbKO METANNIMYECKNX COEANHEHMWIA.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

MeTannuyeckune PacTBOpbI. O6pasoBaH|/|e SHEepreTn4eckmnx npun yCcnosmn aHepretn4eckoro n npocTpaHCTBEHHOro
COOTBETCTBUA NepeKpbiBAOWNXCA op6|/|Tane|7|. 3aBnNCMMOCTb PaCcTBOPUMOCTK B MeTa/inax OT Yncna BaneHTHbIX
ANIEKTPOHOB, UX TUNAa N 3HEePreTn4eCckoro COCToAHNA.

Koppoaus metannos: xummnyeckas (oencTeme Cyxmx rasoB, CEpOBOLOPOAA, OUOKCMAA CEPbI) N INEKTPOXMMMYEcKas
(paspyweHune Metanna 3a cHeT HEO4HOPOLHOCTY B MPUCYTCTBMM SNEKTPONMTA) KOPPO3uto. 3 cTagmm
ANEKTPOXMMMYECKOro paspyweHns metanna: 1. AHOOHbIV npouecc (Nepexon MeTanna B pacTBop noL BANSHNEM
rnapataumn). 2.Nepexon anekTpoHa OT aHoda K katogy. 3.KatoaHbln npouece - CBA3biBaHNE 3NEKTPOHA
nenonapun3atopom (MPOTOHOM MM MONEKYNOW KNCNOPOAa).

3awmTa o1 Koppo3unn. KnaccmcpMKau,vm MeTannoB B 3aBUCUMOCTU OT UX aKTUBHOCTW.

Tema 21. LLLenoyHblie U WenoYyHO3eMeslbHble MeTabl

Xumns s-anemeHToB. CXOAOCTBO CBOWCTB. XMMMYECKAs akTUBHOCTb Weno4vHbix metannos (LLM). MNMonapuaytowee nenctene
M. PactBopuMble B Boge conu. TpyOoHOPacTBOPUMbIE OKCOXNIOPAThI, XNOponaatnuHaThl U HUTpokobanbTaTbl Kanus,
pyéuons n uesusi.

LLlenoyHo3emenbHble MeTannbl (LU3M). NameHeHue noteHumanos noHnsauum (M) W3M. N3ameHeHne meTannnyeckmx
cBoiicTB. CBoiicTea 6epunnust u MarHus. lnaroHanbHoe CXoACTBO 6EpUNNNS C antOMUHNEM, MAarHUsi C IUTUEM.
AmdpoTepHocTb Bepunnus. "Bepunnnessie” nyyn. PacnpocTpaHeHne B 3eMHO Kope B COOTBETCTBUM C FEOXUMMNYECKIM
npasunom MeHaeneesa nerkux LW3M (kanbuuii, MarHuia), Taxensix (CTPOHUWIA, Gapuii).

Okeugabl W3M. Nx coctas MO. N3meHeHWe cuna ocHoBaHWiA Npu nepexone ot 6epunnus k 6apwio. Maopokcuabl
Kanbuusi, CTPoHUUS 1 Gapusi: nx ceoincTea. Mapokcun MarHust Kak OCHOBaHue cpeniHen cunbl. Fugpokeng 6epunnus
Kak amgoTepHoe ocHoBaHue. [MpuynHa aMgoTEPHOCTYH - CMOCOBHOCTb K KOMMNEKCO0Opa30BaHumio
(rmppookcokomnnekchl). Mmaponus conei bepunnus. IameHeHre aHeprum rugpataumu B psay 6epunnuii, 6apuii.
BesBoaHble cynbghaThl KanbLUms, CTPOHUMS 1 Bapusi. PacTBOPUMOCTb CONE 04HO3aPAAHbBIX, ABYX- U TPEX3APSLHbIX
aHuoHoB. KomnnekcoHaTtbl LL3M (kpoMe Bepunnus) xenatHOro Tmna pacTBOpuMbIE B BOLE.

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

O6uwas xapakTepucTka nepexoaHbix MeTanno.. MNepexoaHbie MeTansbl Kak aneMeHThl ¢ d- unm f-o6ono4kamm 4acTyHoO
3anoNHEHHbIMI 3NEeKTPOHaMY B M30IPOBAHHOM aToMe MU 00bIYHO BCTPEYAIOWMMUCS COCTOSIHASIMU OKUCTIEHNS.
3anonHeHuwe 3d-opbutaneii ckanams. Mposanbl 3anonHeHns 3d-opbutaneii y xpoma 1 Mein. SMNUPMYECKoe NPasuno:
Havnbonee sHepreTMYecky CTabubHbl 9NEKTPOHHbIE KOHGIUIYPaLMW C HAMOMOBUHY MW NMOMHOCTLIO 3aMONHEHHbLIMM
opbutanamu. HapyweHus nocnenoBaTenbHOCTY 3an0NHEHNs] 0AHONEKTPOHHBIX opbutanei. MexanekTpoHHoe
B3aMMOEVCTBME 1 (DOPMUPOBAHMMN 3NEKTPOHHON KOHPUrYpaLMi. DHEPrus MEX3NEeKTPOHHOro B3aMMOAENCTBIS Kak
CyMMa [1ByX MPOTMBOMONOXHbIX MO 3HAKY BKNaA0B (MONOXWUTENbHON SHEPrun OTTanknBaHNs 3NeKTPOHOB 1
oTpuuatenbHoii obMeHHol aHeprin). OBMeHHas aHeprusi Npy B3avMO4ENCTBUM ABYX 3/EKTPOHOB U 3Heprus
crnapvBaHusi 3NeKTPOHOB C 06paTHLIM 3HAKOM. HE eAUHCTBEHHbIV PakTop, BansHue Ha yCTOMYNBOCTb SNEKTPOHHOM
KOHQOUIypaLum N3MeHeHUs BENNYMHbI 0BMEHHON SHEPrin 1 nameHeHns M.

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

OnemeHTbl NoboyHo noarpynnel W B rpynnbl: coctas - 17 peakosemenbHbix (P33), akTtnHuit n 14 aktuHugos. P39:
CKaHOWIA, NTTPWIA, naHTaH u 14 naHtaHnnos. OCOBEHHOCTU XUMMN PELKO3EMENbHbIX 3NEMEHTOB. I3MeHeHMe CBOMCTB
aTOMHbIX M MOHHbIX PaANYCOB (NaHTaHNOHOE cxXaTne) B paay uepwii - nioteumnin. CBOMCTBA NErkKUX NaHTaHNOoB 1
naHTaHa, TaXenbix - n TTpus. eneHve naHTaHMOOB Ha LEPUEBYIO (NaHTaH, Lepuii - eBponunit) n NTTpUEeByo (UTTPUNA,
rafonvHUiA-NoTeLuiA) nogrpynnel. [1Be noarpynnbl akTUHUAOB: KIOPUS (TOPUA-Kiopuid) n 6epknns (6epknnit-noypeHcuit).
CTeneHn oKUcneHns naHTaHMaoB, Lepus U eBponus.

Tema 24. TuTaH, LMPKOHUNA, radoHUIN U NX coeauHeHusi. AKBa- U TMAPOKCOKOMIMIEKChI
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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. U3ononucoenuHeHUsi BaHagusi: 3aBUCUMOCTb cocTaBsa ot pH.
ConocTaBneHue penokc-CBOUCTB

CoenuHerns xpoma (W). Hanbonee xapakTepHas cTeneHb okucneHus ans xpoma. Ceolictea okcupaa xpoma. ViameHeHmne
oKpacku pacTeopos conew xpoma (L) B 3aBUCMMOCTM OT YCNOBUIA.

CsoiictBa rugpokcuga xpoma (W). M'maponus conein xpoma (L). ObpazosaHue u cBoiicTBa XPOMaTOB 1 HMXPOMATOB.

PasnuyHble coeanHeHust MonubaeHa BONbdppama: yCcnosus N3MeHeHuns cTeneHen okmcneHuns. Baanmonencteune ¢
KNUCnopoaom sosnyxa. Monnkuncnotsl (Co,uepxaT OCTaTkKn OOHOM N TO Xe KI/ICJ'IOTbI) N retepononnkKncnoThbl (co,uepxaT
OCTaTKN pa3HbIX KVICJ'IOT).

BnusHue pH Ha cywectBoBaHMe N30MonMMonMbaaToB B PasnvyHbIX hopMax: WenoyHas cpeaa - npeobnanaet
mMonunbaat-aHuoH, npu pH = 4-5 obpasyeTtcsa rentamonmbpaat, npy pH MeHbwe 5 - okTamonubaar.

Tema 26. Xpom, monnbaeH, Bonbdppam. OKcuabl, rMapoKcuabl, Kucnotbl. KomnnekcHble coepuHeHust xpoma(lll)

CoenuHeruns xpoma (l). CteneHb okncneHus 3+ Havbonee xapakTepHa AJis XpoMa. dTol CTEMNEHU OKMUCNEHNS
COOTBETCTBYET OKCU[ XPOMa (BELLECTBO O4EHb TYronnaBkoe, TEMHO-3€/1eHOro LiBeTa, HepacTBOPYIMOE B BOAE U B
kucnotax). Okecug xpoma Ll MOXHO pacTBOpWTb Npu cinaeneHnu co wenodamu.Okeng xpoma(lll) nmeet sipko
BblpaXXEeHHbIn aMgpoTepHhI xapaktep. C kucnotamu rugpokeng xpoma (L) obpaayet conun. Co wenoyamu nonyyatoTcs
XPOMUTBI (M3YMPYOHbIE COMU MTMAPOOKCOXPOMUCTBIX KUCMOT).

Pactsopbl conen xpoma (L) B 3aBrucumocTy oT ycnosuii (pH, Temnepatypbl, KOHLEHTpaLWmM) OKpalleHbl OT oroneToBoro
[0 3eNeHOro LBeTa (M3MEHSEeTCS BHYTPEHHSAS U BHEWHSS KOPAWHALMOHHbBIE CApepbl CYLECTBYIOLWNX B 3TUX YCIOBUAX
KOMMNEKCOB).

Mockonbky ruppokcus xpoma (L) oueHb cnaboe ocHoBaHue, conv xpoma (L) B 3HaUMTENbHOR CTENEHM FMAPONN3YIOTCS.
MoaToMy B BOAHbIX pacTBopax coneii xpoma (W) ¢ aHnoHamu cnabbix Kncnot He obpasyeTcs. B aToM cnyyae B ocanok
BbiMagaet okcua xpoma (LU).

CoeauHeHns xpoma (W) npy nencTenm CunbHbIX OKUCAUTENEI B WENOYHOW Cpeae nepexoasT B XpoMarTbl (pactsopbl
XEeNnTnrn uBeTa), a B KNCNov cpene obpasytoT buxpomaTbl (OpaHXeBoro LUBeTa).

MepeBof coefMHeHWA MonnbaeHa 1 Bonbgopama HU3KUX CTENEHE OKUCNIEHMS B BbICLIME CTEMEHN OKUCIEHNS
TpynHocTel He npenctasnset. OHM OKUCASATCA KUCNOPOLOM BO34yXa.

Monukncnotbl. CogepxaT OCTaTKn OOHOW M TON Xe KUCAOTbI.

"eTepononukmcnoTel. Comepxar ocTaTkm pasHbIX KMCIOT.

BnusiHne pH. OcHoBHble chopMbl n3ononmmonnbaaTos. B wenouHoi cpene npeobnanaet monmbaat-aHuoH. Mpw pH =
4-5 obpasyeTcs rentamonmbnart, a npu pH MeHble 5 B pacTBope cyliecTByeT okTamonubaar.

Tema 27. MapraHeu, TexHeuun, peHuin. CBONCTBa CoOeAMHEHU MapraHua ¢ pas/iMyHbIMU CTENMEeHAMU OKUCTeHUS.
3aBucuMocCTb noteHuunana ot pH

Moarpynna mapraHua ( Y11 B noarpynna). CoeanHeHnsa mapraHua B coctosHnax okmcnenus I, W, 1Y, Y, Y1, Y11.
Haunbonee ycToiunBas cteneHb OKUCNEHNS peHns U TexHeums. OcoBeHHOCTV pacTBOPEHMS METANNOB: MapraHua B
pasbaBneHHbIX KUCNOTax, PEHUS U TEXHELMS B a30THOM KMcnoTe (06pal3oBaHue NeppeHaToB 1 NepTexHaTaTos).
Crabunusaumns cteneHmn okucneHms Y11.

CoenuHenns mapraHua B cteneHun okucnenns (). Ycnosmsa nepexona B cteneHb okmucnenus (Y1) n (Y11).

MapraHey (1Y). BocctaHoBneHve nuponio3nTa (anokecuaa MapraHua) B cynbdpat mapradua (). ObpasosaHue
KnacTepos (Ha npumepe peHuns).
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Mapraney (Y1). Conn maHraHatbl (peHaTtbl, TexHataTtbl). Peakumm omcnponopunoHMpoBaHNS MaHraHaToB.
BoccTtaHoBneHne MaHraHaToB B KUCNOW, HENTPaNbHOW UK WENOYHON cpenax.

CoennHenns mapradua (Y11), texHeums (Y11), peHus (Y11). BocctaHoBneHvne nepmaHraHara B kucnon (mapraxed, (1)),
B HEMTPaNbHON (QUOKCUL MapraHua (MMpon3unT)), WEeNnoYHoM (MaHraHar) cpenax.

Tema 28. XXene3o, Ko6anbT, HUKeNb. KOMNNeKCHbIE COeAUHEHNS: YCTOMYUBOCTb, SHEpPreTMyeckme auarpammbl.
Ponb B 6Monoruyeckux npoweccax

VIl B noarpynna. Knaccudomkauus no septukanv 1 no ropnsoHtanu (3 nepuona d-anemeHToB). o BepTukanu: Tpuaga
xenesa (pyTeHuin, ocmuii), Tpraga kobanbTa (poauni, npuaunin), Tpuana HUKens (nannaguin, nnatuHel). Mo ropmsoHTanu:
CeMelicTBO Xeneaa (xeneso, kobanbT, HAKENb), CEMENCTBO NNaTWHbI (PYTEHNS, pOaUs, Nannanus, OCMUiA, NNaTuHa,
npuani).

Tpuagpl No BEPTMKANMN: CXOACTBO MO CTPOEHWIO BHEWHMX 3NIEKTPOHHBIX 060M104eK, peanv3auus 6onee BbICOKUX
CTeneHel OKUCNEHNS, POCT MHEPTHOCTU. XMMUYECKME CBOMCTBA Xene3a: 0COOEHHOCTMN B3aNMOLENCTBUS C
pas3baBneHHbIMU KUCNOTaMU, C KOHLEHTPUPOBaHHOMN a30THOMW 1 100%-HOI CepHOI KNCNOTOM (MPOLLECCHI MaccmBaLmm).
Bsanmopneiictaue co wenovamu: ycnosus 0bpasosaHuns ruapookcokomnnekca xenesa (I). CeocTea coeguHeEHNI
xenesa (1): ycTon4meBoCTb K KUCNOPOA4Y BO34yxa B cocTase conn Mopa. KaTnoHHbIe 1 aHNOHHbIE KOMNneKebl. Pasnnyuns
no TepmoamHammuyeckoit yctoinumeoctn KC xenesa (M) ¢ nuraHgamm cnaboro nons u cunbHoro nonsi, cornacHo TKIT.
CoenuHeHns xenesa (WL). M'moponua pacteopos conen xenesa (LU). BansHne cunbHbIX KNCAOT, WeNo4YHON cpenbl Ha
rnaponuns. CXoACTBO OTAENbHBIX CBOWCTB conel xenesa (L) ¢ consmn xpoma(lll), antommHns(l), xenesa (1) ¢ marHns
(). YcTon4meBocTb KaTMOHHBIX M @aHOHHbIX KC.

CBoiicTBa KobanbTa U HUKENs: pacTBOPMMOCTb B KUCOTaxX W Wwenodvax (6onbluas MHEPTHOCTb, YEM Y Xenesa).
YctoinumeocTb KC kobanbta (M) n Hukens (M) no oTHOWeEHWIO K kucnopody Bo3ayxa. Oktasgpuyeckas u
Tepasgpuyeckas koHgurypaumm KC kobanbt (). Oktasapuyeckume (akBaKC) n tetpasppudeckne KC Hukens (IM).
YcnoBsus peanvsaumm niockokBaapaTHoM KoHgourypauum. BoamoxHocTb 0bpasoBaHust xenatos - Hukesb (M) ¢
OVMETUNTTNOKCMMOM.

Tema 29. Metannel nnatnHoBown rpynnbl. KnuHetnyeckas nHeptHocTb. KoMnnekcHble coeAMHEHUS: M30Mepus,
achhekT TpaHC-BNUAHUSA

MnatuHosble meTannsl (MM). Hannuune BbiCWIMX CTENEHER OKUCNEHWS Y MNATUHOBbLIX MeTannoB. CnocobHOCTb K
komnnekcoobpasoBaHmio. [JOHOPHO-aKLENTOPHOE B3aNMOLENCTBUE U YBENNYEHWE paclienneHmns d-opbutanei
KpucTannmyeckum nonem nuraHna. ObpasoBaHne KOBANEHTHbIX CBA3el ¢ nuraHaoM. ObpasoBaHne H1U3kocnnHoBbix KC
(maxe c nurangamu cnaboro nonst). MHeptHocTb KC. N3mMeHeHne kuHeTndeckoin nHeptHocth B MNMC no BepTunkanu:
(CBSI3b C YBENMYEHMEM SHEPrM paclenneHns KpUCTanIm4eckm nonem NuraHaos v yBenmyeHnem npoyHoCTr
KOBaNEHTHOW CBA3W MeTann - nuraHg). MNosbllweHne 0edhopMUPYyEMOCTU INEKTPOHHBIX 060M104ekK y Taxenbix MM.

Tema 30. Menb, cepebpo, 3onoto. AducnponopumnoHupoBaHue coeguHeHun M(l). CoeaguHeHns megu(ll). dopmbl
KOOpPAMHALMOHHOIo nonuagpa

Moarpynna meaon (1 B noarpynna). Monspusytowee neinctene meaun, cepebpa v 3onota. VIameHeHne xuMmyeckoi
aKTMBHOCTW OT Meau K 3010Ty. YCTONYMBOCTb Ha BO3ayxe. PacnonoxeHue B psaay HanpsxeHwin. PacTBopnMoCTb: Melb U
cepebpo - B KOHLIEHTPUPOBAHHbIX a30THOM 1 CEPHOI KMCNOTax (B XNOPUCTOBOAOPOLHOM KNCNOTE B MPUCYTCTBUN
Kucnopogna), 3010TO - B ropsivei CeneHoBom KUCNOTe U B LAPCKON Boake. XapakTepHas CTeneHb OKUCNeHus ons
cepebpa. KomnnekcoobpasoBaHme coeanHeHuii meam (1) n cepebpa (1) B aMmmnake nnu B M3bbiTke 0AHOMMEHHOIO
aHnoHa. XapakTepHas cTeneHb okucneHms ona meaoun. ViameHenme useta conen meau (1) 3a cuet
komnnekcoobpasoBaHus. AMcpoTepHOCTb rugpokcuaa meam (IM). ObpazoBaHue ruapookcokynparta. meam (M)
PacTBopuMOCTb B 136bITKe ranoreHnnoB. KatnoHHble u aHnoHHble KC (kynparhbl).

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

KoHTponbHas pabota
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Tema 31. Pa3abop KOHKPETHOM CUTyaLuK: pacuernyieHne d-ypoBHA KPUCTAINIMYECKUM MOJIEM Pa3HOM CUMMeTpUm

I3MeHeHne MakcMManbHOM CTENEHN OKMCNEHNS, OTBEYAIOWEN YCTOMYMBbLIM COEANHEHUAM B TOPU3OHTaNbHbIX pAgax
nepexogHbiX MeTannos (3a CYeT yBenn4eHns 4yncna aneKTpoHOB M 3a CHeT KX CI'IapVIBaHI/IFI). Ces3b nepeMeHHoNn CTeneHn
OKWUC/eHNAa C 3anOo/THEHHbIM NOAYPOBHEM.

MarHuTHble cBolicTBa. CNMHOBBIA MOMEHT 1 YACNO HecnapeHHbIX 3JIEKTPOHOB. [MoHsATME 0 AuaMarHUTHbIX U
napaMmarHnTHbIX atoMax (I/IOHaX). BblcokocnnHoBble 1 H1U3kocnmnHoBble KC.

OnTtnyeckme ceorictea. Teopus kpuctanandeckoro nons (TKIM) n marHntHble cBorictea KC nepexodHbIx MeTaNnoBs, nx
okpacka. [epexon HopManbHOro B HeBO36YXXAEHHOM COCTOSIHUS ANEKTPOHA Ha t2g-opbuTtanb, Nepexon SNeKTpoHa B
BO36YXXAEHHOM COCTOSIHUM Ha eg-opbuTarb.

Tema 32. Xumunsa f-anemeHToB. CeMencTBO NaHTaHMAOB. JlaHTaHuAQHoe cXxartne. CeMerMcTBO aKTUHMOOB.
TpaHcypaHOBble 3/IEMEHTbI

OnemeHTbl NoboyHol noarpynnel W B rpynnbl: Bxoaat 32 anemeHTa - 17 penkosemenbHbix (P39), akTuHui n 14
akTMHKMOoB. P39: ckaHauin, UTTpwiA, NnaHTaH n 14 naHtaHnno.. I3MeHeHne aTOMHBIX 1 MOHHBIX PaanycoB (NaHTaHWaHOoe
cxartve) B psgy uepwi ? nioteunii. CBONCTBA NerkmMx NaHTaHWAOB W NaHTaHa, TaXenbix - UTTpus. [leneHne naHTaHMooB
Ha LepreByto (naHTaH, Lepwii - eBPONUiA) N UTTPUEBYIO (UTTPUIA, rafoNMHNIA-NIOTELNIA) NoArpynnbl. [se noarpynmnbl
AKTUHWOOB: KlopuUs (TOPUIA-KIopuii) n bepknus (b6epknuii-noypeHcuin). TpaHCcypaHoBbIE 3aneMeHThl. CTENeHN OKMCNeHMS
NaHTaHWAoB, Luepus n esponus. OCOBEHHOCTU XMMUW NAHTAHUOOB.

Hanbonee ycToiunBas cteneHb okucneHus naHtaHnnos. CteneHb okucneHuns uepusi. OCo6eHHOCTM XMW NaHTaHWAOB:
obpaszoBaHne CoeLMHEHNI C MPENMyLWECTBEHHO MOHHBIM TUMOM CBs3W (aHanormyHo W3M), nns f-opbutaneit n
d-opbuTanein xapakTepHo paclienneHue B nonsix 6onee HN3KOM CUMMETPUM, YEM cdoepuyeckast, apdekT ctabunusaumm
KpUCTaNINYeCKUM Nonem HeaHadynTeneH.

AKTVHWIbI: PaANOAKTMBHbIE CBOWCTBA B OTANYME OT NaHTaHMAoB. CTabnnbHOCTb M30TOMOB. Hanuyne HeCKONbLKO
SNEKTPOHHbIX KOHpurypauwmii. ConoctaeneHne aHeprum 5f- n 4f-anekTpoHoB.

TpaHCcypaHOBbIE 3NEMEHTbI.

Tewma 33. Fannun, nugun, Tannuin. NMocrtnepexoaHbie metannbl. BropuyHas nepnopsmuYHOCTb

MoctnepexonHble MeTannbl (raninia, nHawi, tanauin). OTaM4mne ot TuNMYecknx (bop 1 antoMuMHKIA). BinsHue Ha cBoicTBa
MONHOCTbIO CHOPMUPOBaHHON 18-3nekTPOHHOM 060104ka. HEMOHOTOHHOCTL Kak "BTOpUYHAs NEPUOANYHOCTL" B Fpynnax
NocTNepPexoiHbIX aneMeHToB. [1pOTUBONONOXHOCTb NEPEXOAHbIM anieMeHTaM. DPdeKkT MHEPTHON napsbl.

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

ANIOMUHWA 1 Bop. ANIOMUHWIA - TUNWYHBIA METANN, HO €r0 COeANHEHWS KOBANEHTHbI. AMCDOTEPHbIE CBONCTBA antOMUHMS,
o1nunyre ot 6opa. AHUOHHbIE 1 KaTnoHHble KC antoMmHms. O6pa3oBaHue OKCUOHON NNEHKW: PAaCTBOPUMOCTb B Lienoyax.
BaanmogeiicTeue ¢ kucnotamu. 'mgponuna conen antommHma (L).

Bop. O6pasoBaHue 60pHOI KMCNOTbI, Kak KMcnoTsl Jlbiouca. ObpasoBaHne 60pOBOLOPOAOB - COEAUHEHUI C
DEedVLMTOM 3NEKTPOHOB. TPexLeHTpoBas CBA3b.

Tewma 35. NHepTHbIE rasbl

OTKpbiTe 6naropofHbix rasos. MpocTble BewecTsa 6naropofHbIX ra3os. Vix 0iHOAaTOMHOCTb. I3MeHeHne CBOWMCTB B
PS4y Fenvii, HEOH, aproH, KPUNTOH, KCEHOH, PaAOH (paanycbl aTOMOB, YMCO 3NIEKTPOHHbLIX 06004EK, MONSPU3YEMOCTb).
"Ouccunaumsa” renus. PagnaumnoHHbie adodoekTbl pagoHa.

BHellHWe aneKTpoHHbIe YpoBHM 6naropodHbiX ra3os. XMMUYECKUe CoeaNHEHNs KpUMTOHa U KCeHoHa (doTopubl,
okcuabl, okcugpTopuabl). CTPyKTypa oTOPWI0OB KCEHOHA pasnnyHoro coctasa. CUCTEMbl C MHOTOLIEHTPOBLIMU
[eNoKaNnn30BaHHbIMU MONEKYNAPHBLIMM OpBUTansaMn KceHoHa 1 KpunToHa. Oco6eHHOCTY raponm3a PTOPUI0B KCEHOHA.
KceHoHoBas kucnota. OKMcnUTeNbHbIE CBOMCTBA BOLOHbIX PACTBOPOB KCEHOHA. KOMMNnekcHble coeiMHEeHNs KCeHoHa U
kpuntoHa. ObpasoBaHue knatpaTtos. O6nacTu NpMMeHeHnsl GnaropoaHbIX ras3os.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMM NeYaTHbIX U3naHni GbNNOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MNepeyeHb OCHOBHOW U NONONHUTENBHOR Y4eOHOM NTEpaTypbl, HEOOXOAUMOI A4/ OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucLUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

KapanetbsHu M.X., OpakuH C.N. Obwasn n HeopraHuyeckast Xummst -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

Karanor ccbinok Ha xmmuyeckne pecypcbl Poccun n 3apybexbs - http://www.chemport.ru
KDY .Xumuyeckuin nHcTuTyT mMm. A.M.ByTtneposa. bubnuoteka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
ObpasoBatenbHble pecypcbl MIHTepHeTa ? XUMUSA - http://media.ls.urfu.ru/chemistry/

OneKTPOHHbIE pecypcbl XMMNYeckoro nHetutyta Ky -
http://repository.kpfu.ru/?r_id=7&p_type=21&P_CHECK_EMP_EOR=1&P_CHECK_STUD_EOR=1

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaLmm

nekuumn OCHOBHOIN TEOPETUYECKNIA MaTepuan npeaMeTa faeTcs B Yachl NEKLUMOHHbIX 3aHATUMIA. Ha nekumsx
npenogasarefib CUCTEMATMYECKN N NOCNenoBaTelbHO packpbiBaeT codepXxaHme Hay4yHoM
ONCUMMNUHBI, BBOAMT B KPYr HAy4YHbIX MHTEPECOB, CTaBUT BOMPOCHI ANS uccnenosaHus. Henbss
OrpaHMYNTbLCS PErynsipHbIM NOCELEHEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTN B YCBOEHUN 3HAHUIA,
B DOPMMPOBAHMMN YMEHUIA 1 HABLIKOB NIEXUT B NMocneaytowei camoctositenoHol pabote. CTyneHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CIMCOK KOTOPbIX
npenonasaTenb Ha3blBaeT HA NepPBbIX 3aHATUSAX. [TOMMMO peKkoMeHayeMOon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCUUMANHbBI, B KOTOPOW U3NOXEHbI OCHOBHbIE pasaeribl 1 BOMPOCh! ANs KOHTPONS
3HaHWUN.

Jlekums 3aknanblBaeT OCHOBbI HAayYHbIX 3HAHWUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NMONOXEHNSMMN, C METOOONOINMEN AAHHOM Haykn. Ha nekumm ocylwecTensercs
oblweHne cTyaeHYecKon ayauTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEeHbIMU,
negaroramu, cneumanictamy B onpeneneHHom otpacnum Hayku. Jlekums Bbl3biBaeT aMOLIMOHANbHbIN
OTKNWK cnylwatenei, pasesnBaeT UHTepec 1 NoboBb K Byaywel npodgeccuu. JlekTop ncronbayeT Ha
NeKUUsIX He TOMbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAeT MHOIO LOMNONHUTENbHbBIX CBEOEHIA,
N3N0XEHHbIX B Hay4HbIX paboTax (MOHOrpagousix Unmn cTaTtbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckux Tpynax. CTyoeHT He B COCTOSIHUM ryBoKO OCMbICNINTL BECb NPELCTaBEHHbI B
nekumax Matepuan, He nocewas NeKUNOHHbIX 3aHATUIA. [T03TOMY BaXXHO He NponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUW, NoYnTaTh y4eBHUKN, OTMETUTL ONns cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANPSIXXEHHO, akTMBHO paboTaTb B Te4eHme
Bcero y4ebHoro 3aHsTus. CtapaiTechb He onasablBaTh Ha NEKLWIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnsetca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraeMblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAy4YHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT BbITb pa3nnyHbiMK. VIHorpa npenogaeatenb BolbvpaeT UHOYKTUBHbLIN NYyTb, T.€. BHaYane
nanaraeT KOHKPeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi nyTb 06pa3oBaHNs NOHSATUIA - AeOyKTUBHbBINA: NEKTOP BHaYane onpenenset
Hay4HOe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICAb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekuuun. Obpalarte BHUMaHWe Ha onpeneneHne noHATUiA.
PekomeHayeTcs ons ux yCBOEHMS COCTaBNSATb rnoccapuii (cnoeaps). Bo BpeMs cnywaHns nekumni
[IONXHa 6blTb NCUXONOrMyeckas yCTaHoBKa Ha 3aNOMUHaHWE OCHOBHbLIX uael nekumn. CnywaHune
NEeKUNIA - 3TO CMOXHbIN MCUXO0NOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS NIMYHOCTb
CNywatoLero: ero Co3HaHue, Bonsl, NamaTb, 3MOLMK. DTO He NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHON, HANPSAXEHHON AesATebHOCTH.

CnywaHwue y4ebHol nekuumn - aTo HeobxoAMMoe, HO He OCTaTOYHOE YCNOBME CO3HATENIbHOMO 1
MPOYHOro YCBOEHUS 3HAHWIA. Jlekumnto HeobxoaMMo 3anmcaThb - TONbKO Toraa Nekums ctaHet
NCTOYHWUKOM NSt JanbHenlwein camocToaTeNnbHon paboTbl. KOHCNeKTMpoBaHue nekuumn - aTo CNoXHoe
neno, Tpebytoliee ymeHuin 1 onbiTa. HekoTopble cTapatoTcs 3anucartb NekLmio NOIHOCTbIO, CMOBO B
CNOBO, He BOYMbIBASICb B COAEPXaHWe MaTepuana, onMpaschb TO/IbKO Ha CBOKO namsaTb. CnnowHas
3anMcb BO3MOXHA TOMIbKO B TOM Cflydyae, ecnu npenogasarefib AMKTYeT NeKLUMOHHbIA MaTtepuan. Ho
OVKTOBKa oenaeT N3noxeHne o4HoobpasHbIM 1 YTOMUTENbHBLIM, 1 METOAMKA BbICLEN WKOSbl He
pekoMeHayeT Takoi cnocob nsnoxeHns. CTpemneHne 3anucatb NEKUMIO CMIOBO B CNOBO OTBNeKaeT
cnywartensi ot 060yMbIBaHUS IeKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 0b6ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBIMY WTPUXaMKU, TO 3annucu He MoryT BbiTb
mMartepuanom 4ns NoBTOpeHus. B nanuiwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXe HekoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LLyto TeTpalb 1 cOenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cobo BaxHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

AEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

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 BoinonHeHne nabopatopHbix paboT 3aBUCUT OT CTEMEHW NMOATOTOBNEHHOCTUN CTyAEHTA U
paboTbl YMEHUS MPYMEHUTb CBOW 3HAHWUS 1 MONYYEHHBIE paHee HaBblky Ha NpakTuke. Heobxoammo
063aBecTUCb BCEM HEOHXOAMMBIM METOANYECKMM 0BECrneYeHEM )il YCMELWHOro BbiNoNHeHWs paboT,
KOTOpOe pekoMeHaoBan npernogasatenb. O6s3aTenbHO 03HAKOMUTLCS C rPpadoUKOM NPOBELEHUS
nabopaTtopHbIX U NPaKTUYECKMX PaboT 1 UX TEMATUKON.
Mepen noceleHnem nabopaToprm N3yumTe TEOPUID BONPOCA, CBA3AHHYIO C KOHKPETHBLIMU
nabopaTopHbiM1 paboTamu, 03HaKOMbTECH C PyKOBOACTBOM MO COOTBETCTBYIOWEN paboTe u
MOLrOTOBbTE NMPOTOKON NPOBeLEHUS paboThl, B KOTOPLIA 3aHecHUTe Ha3BaHue paboThbl, ee Lenb,
MCMOMb3yeMblE PEAKTUBbI 1 MPMOOPbI, 3aroTOBKM TabNuUL 451t 3anofHEHNS SKCNEPUMEHTaNbHbIMM
ILaHHbIMW HabnoAeHW B XO4€ NPOBEAEHNS COOTBETCTBYIOWMX PEAKLUIA; YPaBHEHNS XUMUYECKUX
peakuuii, kotopble ByayT OCYLWECTBNEHbI MPY BIMOMHEHUN 3KCNEPUMEHTA; PACHETHBIE (DOPMYIIbI.
Ecnwn aTo npegycmatprBaeT NPOTOKON BbINONHEHWS paboTbl, NPOBELMTE MATEMATMYECKYO 06paboTky
pe3ynbTaToB C LIEMNbIO BbISBNEHNS NOrPELHOCTEN NONYYEHHbIX B XO4€ SKCNEPUMEHTa pe3ynbTaTos.
OdpopMieHne OTHETOB LONXHO NPOBOANTLCS MOCNE OKOHYaHWs paboTbl B nabopatopuu.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

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

- MOArOTOBKA K OTBETY Ha BOMPOChHI, cogepXauwuecs B Gunetax.

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

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

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

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

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

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

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

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

10. MepeuyeHb MHGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/ibHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

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

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

CrpaHunua 20 3 23.

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty




Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.

MynbTuMeouiiHas ayauTopus.

CneuwvanunsmposaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xumng" n npodouno NoAroToBKM "He NpeaycMOTPeEHO".
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.13 HeopraHnieckas xumms

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 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)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 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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