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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
peaynbtatamm ocBoeHns OMOIMN BO

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

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
OriK-1 CNoCOBHOCTbIO BOCMPUHMMATL, Pa3BMBATb U MCMOMb30BaTb TEOPETUHECKNE OCHOBDI
TPaOVLMOHHbBIX 1 HOBbIX Pa3fenoB XMMUM NPU pelleHnn NPodecCMoHanbHbIX 3aaad
(Or1K-1);
OriK-2 BNageHneM HaBblKamMu XMMUYECKOro aKCnepuMeHTa, CUHTETUYECKMU U

AHANMTUYECKMMY METO4AaMM NONYYEHNS N UCCNeOO0BaHUS XMMUYECKNX BELWECTB 1
peakuuin (OlNMK-2);

Or1K-3 CMOCOBHOCTBIO NCMONb30BaTh TEOPETUYECKME OCHOBbI (DYHAAMEHTANbHbBIX Pa3fenos
MaremaTukun 1 onsnkmn B npodpeccrnoHanbHom aestenbHoctn (OlK-3);

OrIK-6 BnafeHneM HopMaMmu TEXHUKM 6e30MacHOCTU U YMEHME peann3oBaTb 1X B
nabopaTtopHbIX U TexHonornyeckux ycnosusx (OMNK-6);

Obyqarowmincs, OCBOVBWNIA AUCLUANAUHY (MOOY/b):
JonxeH 3HaTb:

3Hartb: obuime 3aKOHOMEPHOCTU NpoTeKkaHnAa XMMnN4eCcknx peaKLI,I/lI7I B pactBopax un TBep,ElOIZ q)a3e, OCHOBbI
XUMUYECKOM TepMOANHAMUKN N KNHETUKN.

JonxeH ymeTtb:

YMeTb: NPUMEHSATb TEOPETUHECKUE 3HAHNS O CTPOEHWUMW, N3MEHEHNM COCTaBa U PeakLMOHHOM CNOCcCoBHOCTH
pearvpyoLlyx BeWeCTB AN NpeackasaHns 0cobeHHOCTeN NPoTekaHWs peakuuii, cocTasa, CTPOEHUS 1 CBOWCTB
NpPOLyKTOB; NONb30BaThCs [epnoanyeckoin CUCTEMOin.

JlonxeH Bnanetb:

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

LonxeH 0eMoOHCTPUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

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

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (mogynb) BKNtoYeHa B pasgen "B1.6.14 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasosatenbHol nporpammbl 04.05.01 "®yHaameHTanbHas v npuknagHas xumust (OpraHmyeckas Xumms)" u 0THOCUTCS
k 6a3oBoii (0bLwenpogeccroHanbHom) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuUMNIVHBI (MOAYNSA) B 3a4ETHbIX eJuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAeNIeHHbIX Ha
KOHTaKTHyl0 paboTy obyuyaroLmuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) M Ha CaMOCTOSITENIbHYIO
paboTy obyuarloLmxcs

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

KoHTakTHas paboTta - 366 4aca(os), B ToM yucne nekumm - 106 yaca(oB), npakTuyeckne 3aHsaTus - 42 yaca(os),
nabopaTopHblie paboTbl - 218 Yaca(oB), KOHTPO/b CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 174 yaca(os).
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KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHDIL: 3a4eT 1 9K3aMeH B 1 CEMECTpeE; 3a4eT 1 aK3aMeH BO 2 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,

Pa3penbl oucuMnavnHbl / MX TPyA0EeMKOCTb CamocTtosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekumn 3aHATUSA paboTbl

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

" Ixummna" (HX). JokBaHTOBbIE TEOPUM
CTPOEHUNSs atoma.

Tema 2. KBaHTOBO-xnmmnyeckoe
o [onncaHme CTpoeHms atoma. ” 4 > 6 8

" |CTpoeHne aneKTPOHHbIX 060noYek.
lMepuogunyeckne cBOCTBA aTOMOB

Tema 3. MNepuroamnyeckne ceoncTea

3 coenvHeHnii. BeeneHue B 1 4 5 6 6
" |coBpeMeHHbIe TeopUN XMMUYECKOMN
CBSA3N.
4 Tema 4. MeTon BaneHTHbIX CBA3EIA. 1 4 2 6 8

" IMeTon MonekynsipHbIx opbutanei.

Tema 5. MexxwmonekynsipHble
B3aMMoOencTBums. ArperatHbole

5. 1 4 2 6 8
COCTOSIHWNS BelecTBa. TBepaoe

COCTOSIHME BELeCTBa

6. Tema 6. Xummnyeckas TepmoanHammka 1 4 5 6 6

Tema 7. Xummnyeckoe paBHoOBeCHE.
7. K ” 1 4 2 6 6
NHETMKAa XUMNYECKMX peakuuii

Tema 8. Xupkoe coctosiHue

8. |BewectBa. Ob6wWwMe cBolicTBa 1 4 2 6 6
pacTBopoB
Tema 9. KonnuratmeHble cBocTBa

9. |pacTBOpOB. CunbHbIE U cnabble 1 4 2 6 4
3NEeKTPONNUTHI

10 Tema 10. Teopun KUCnoT 1 1 4 5 6 8

‘locHoBaHwin. Peakunun B pacTeopax

Tema 11. KoMnnekcHble coeanHeHuns.
TepmoanHaMuka n KMHeTuKa
11.|peakuunin ¢ y4actTmem KOMMNIEKCHbIX 1 4 2 6 8
coelvHeHun. Teopuun cTpoeHus
KOMMNEKCHbIX COeAMHEHUN

Tema 12.
12.|OKnCcnnTENnbHO-BOCCTAHOBUTENbHbBIE 1 4 2 7 8
peakumm (OCHOBHbIE MOHATMSA)

Tema 13. SnekTpoaHble NoTEHUMANbI.
13./XnMmnyeckmne NCToYHnKM ToKa 1 4 2 7 8

Tema 14. SnekTponus. Kopposus.
14, Mepuononyecknii 3aKoH n obme 5 ” 4 > 7 8

3aKOHOMEPHOCTU U3MEHEHUS CBONCTB
COeVHeHWI

15. Tema 15. ManoreHbl 1 nx coeanHeHns 1 4 5 7 8

Tema 16. Kucnopog v ero
16.|coenonHeHuns. XanbkoreHbl N nx 1 4 2 7 8
coeauHeHuns

CrpaHnua 4 13 23.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

17.

Tema 17. A30T 1 ero coeHeHuns.
[MHMKTOrEeHbl N NX coeoNHEHNs

0

7

18.

Tema 18. Bonopon u ero
coenuHeHns. Yrnepon, KpeMHui,
repMaHuin n ux CoeMHeHns

19.

Tema 19. MeTtannbl B nepnoanyeckoi
cucteme. MeTtannmyeckas cBs3b.
30HHas Teoprs METANINYECKUX
KpucTannos

20.

Tema 20. PUINKO-XUMUYECKUIA
aHanma.

21

Tema 21. Uleno4vHble n

‘lweno4yHo3emenbHble MeTanbl

22.

Tema 22. Xumng d-3neMeHToB.
O6uwwue 3akoHoMepHocTU. CTeneHn
okucneHus. KomnnekcoobpasosaHue

23.

Tema 23. CkaHaouvin, UTTPURA, NaHTaH.
Penko3emenbHble 3N1EMEHThI

24.

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

25.

Tema 25. Banaguii, Hnobwia, TaHTan.
M3ononncoegnHeHns BaHaOus:
3aBMCMMOCTb cocTara ot pH.
ConocTasneHune penokc-CBOMCTB

26.

Tema 26. Xpom, monmbaeH,
Bonibcppam. Okcmabl, TMOPOKCHIbI,
kmncnotbl. KoMnnekcHble coeanHeHus
xpoma (I11)

27.

Tema 27. MapraHeu, TexHeuuni,
peHunin. Conctea cCoeanHEHN
MapraHua C pasfinmyHbIMU CTENEHAMN
OKUCNeHns. 3aBUCUMOCTb
noTeHumana ot pH

28.

Tema 28. Xeneso, kobanbT, HUKENb.
KomnnekcHble coeanHeHns:
YCTONYMBOCTb, SHEPreTuyeckme
anarpammbl. Ponb B Buonorunyeckmx
npoveccax

29.

Tema 29. Metannbl nnatMHoOBOW
rpynnbl. KuHetnyeckas MHEPTHOCTb.
KomnnekcHble coeanHeHns:
n3omepus, agopekT TpaHCc-BANAHNSA

30.

Tema 30. Megnb, cepebpo, 30M10T0.
JucnponopumoHnpoBaHue
coenuHennii M(l). CoeaunHeHns
menu(ll). PopMbl KOOPANHALIMOHHOIO
nonuagpa

31.

Tema 31. Pa3bop KOHKPETHO
cutyaumn: "PacwenneHne d-ypoBHs
KpUCTaninyeckmm nonem pasHom
cummeTpun”

32.

Tema 32. Xumuns f-anemeHTOB.
CeMelicTBO NaHTaHUOOB.
JlaHTaHngHoe cxatme. CemencTBo
akTUHMOoB. TpaHcypaHoBbIe
3IEMEHThI

CrpaHnua 5 13 23.




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

Buabl un yachbl
KOHTaKTHOW paboThbl,

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

Tema 33. Mannuin, nHAWA, TANANA.
33.|MocTnepexoaHbie MeTanbl. 2 2 0 6 2
BTopnyHas nepmoanyHocTb

Tewma 34. Bop 1 antoMUHUNA.

34.|l'nopnabl, oKCuapl, FTMAPOKCUIbI. 2 2 0 6 2
BopHas kncnota

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

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)

Tema 1. BBepgeHue B 06wuii Kypc aucuunnmHbel "HeopraHmndeckas xumus'" (HX). [LokBaHTOBble TEOPUUN CTPOEHUS
aTtoma.

OcHoOBHble NOHATUS xuMun. AToM. Monekyna. XvMUYeckunin aneMeHT. 30ToMnHbI COCTaB XMMUYECKMX 3NEMEHTOB.
MpocToe 1 CNoXHOoe BELLECTBO. XMMUYECKNA 9KBUBANIEHT.

ArperaTHOe COCTOsIHVE BellecTBa. XapakTepHble 0COBEHHOCTU Pa3fNyHbIX arperaTHbIX COCTOSIHUIA BELWECTBA.
TeMnepatypHble YCNoBMs X CyWecTBOBaHUS. [TOHATUE O CTAHAAPTHbIX YCNOBUSIX.

OCHOBHbIE TWMbI CTPYKTYP HEOPraHN4eCKMX COeaUHEHNIA. BelecTBa ¢ MONEKYNSPHON 1 HEMONEKYNSIPHOM CTPYKTYPOWA.
ATOMHbIE, UOHHbIE, MeTannyeckme peweTku. MonnmepHoe cTpoeHue BelwecTea. Kpuctannnyeckoe n amopdoHoe
cocTosiHue BellecTsa. padouyeckne opmynbl U X NPUMEHUMOCTb K BEWECTBaM C pasnunyHON CTPYKTYpPOIA.

OCHOBHbIE CTEXVOMETPUYECKME 3aKOHbI, X COBPEMEHHAS TPAKTOBKA. [IPUMEHNMOCTb CTEXMOMETPUYECKMX 3AKOHOB K
BELLECTBAM C MOMEKYNSAPHON 1 HEMONEKYNSPHOW CTPYKTypoii. HecTexmomeTprnueckme coeanHeHns. daktopel,
onpenenstowme BO3MOXHOCTb CYIWLECTBOBAHNS HECTEXVOMETPUYECKMX COELNHEHUIA. HecTexmomeTpuieckme
COEOVHEHNS: OKCUABI W CyNbdOUALI METANNOB, MHTEPMETANNNYECKNE COEQUHEHNS, (Da3bl BHELPEHNS.

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

VcTopusa passuTtns npeactasneHuin o ctpoeHun atoma. Teopusi bopa. BonHosas Teopus cTpoeHms atoma.
JBoincteeHHas npypoaa anekTpoHa. NpuHumn HeonpeneneHHoCTu.

MoHsATUE 06 3neKTPOHHOM obnake. DneKTPoHHas NNOTHOCTb. PaauanbHoe pacnpeneneHne anekTPOHHOM NIOTHOCTH
OKONo siApa atoMa BOA0POAa B OCHOBHOM 1 BO36YXAEHHOM CcOCTOsHUSIX. [oHsiTHe 0 panuyce atoma. KBaHTOBbIE Ynucna
Kak XxapakTepuUCTUKN COCTOSAHUS SNeKTPoHa B atome. [MoHATMA: sHepreTudeckuin yposeHb, NOOyPOBEHb, SNEKTPOHHbIN
CNoiA, anekTpoHHas obonoyka, atomHas opbutans (AO). MpuHumn Maynm n eMKoCTb 3NeKTPOHHbIX obonoyek. Mpasuno
XyHOa v NopsifoK 3arnoHEHNs aTOMHbIX opbutaneil. CTpoeHne anekKTPOHHbIX 060104eK aTOMOB 3N1EMEHTOB.

MoHsTME 06 3ChheKTUBHOM 3apsae sapa aToMa. DKpaHUPOBaHWE 3apsina SNEKTPOHaMU.
Tewma 3. NMepnoaunyeckne cBomcTBa coeguHeHUN. BeeaeHne B coBpeMeHHble TEOPUU XUMUYECKOMN CBA3M.

MeproanyHOCTb CBOWCTB aTOMOB. Pannycbl aToMoB U MOHOB. OpburTanbHble U 3MEKTUBHBIE paauychl. KoBaneHTHbIE,
BaH-Aep BaanbCoOBbIE, METANIMYECKNE N NOHHbIE paanyCbl. I3MeHeHne aTtoOMHbIX U MOHHbIX PaauycoB Mo neproaam u
rpynnam. SgohekTbl CXaTus.

MoHN3aumnoHHbIe NnoTeHumnansl. (DaKTOpr, onpenengawoume senninHy NoHN3auMoHHOro noteHumnana. MameHeHne
BENMNYNH NMOHN3AUNOHHbIX MOTEHUMANOB N pagnycoB No nepmnonam 1 rpynnam.

CpoLCTBO K 91eKTPOHY. PakTopbl, ONpeaensiowmne BENMIYMHY CPOACTBA K 3NEKTPOHY. VIaMeHeHre BennymH cpoacTea K
SMEKTPOHY MO Nepuoaam 1 rpynnam.

MoHsTME 06 aNeKTPOOTPULATENIbHOCTM 3NEMEHTOB. PasnuyHas TpakToBka anekTpooTpuuaTensHocTu. Wkana MonuHra.
HepocTtaTtky KOHLENUMMX 9N1eKTPOooTprUaTeNbHOCT. I3MeHeHMe BENMYMH 9N1eKTpooTprLaTeIlbHOCTM 3NEMEHTOB Mo
nepviofam v rpynnam.

MeproanyHOCTb XMMUYECKMX CBOWCTB 9/IEMEHTOB, NMPOCTLIX BELECTB 1 XMMUYECKUX COedNHEHW. I3aMeHeHne
Ba/IEHTHOCTU MO Nepuogam v rpynnam. ViameHeHvne CBOMCTB 9NEMEHTOB Mo Nepuogam v rpynnam B 3aBUCMMOCTM OT
CTPYKTYpbl BHEWHWX 1 NPeaBHEWHNX 3NeKTPOHHbIX 0060/104eK 1 paanycoB aTOMOB. VI3MEHeHNEe XMMUYECKON akKTUBHOCTY
MEeTaIoB 1 HEMETA/NOB Mo nepunoaam 1 rpynnam. IaMeHeHne KMCNIOTHO-OCHOBHbBIX CBOMCTB OKCUOOB U F'MAPOKCWO0B Mo
nepuogam u rpynnam.OCHOBHblE 0COBEHHOCTU XMMUYECKOro B3aUMOOENCTBIS (XMMUYECKOM CBSA3UN) 1 MEXaHN3M
o06pa3oBaHUsl XMMUYECKOM CBSI3W. HachIlwaeMocTb 1 HanpaBneHHOCTb XUMNYeckol cBa3n. KBaHToBOMexaHu4Yeckas
TPaKTOBKa MexaHn3Ma 06pa3oBaHns CBSI3W B MONEKy/e BOLOPOAA.

OCHOBHbIE TUMbI XMMUYECKOW CBS3W: KOBaNEHTHas (HenonsipHas u nonsipHas), MoHHas, metannuyeckas. OCHOBHble
MonoXeHusl Teopun BaneHTHolx ceszelt (BC). OcobeHHOCTV 0bpa3oBaHmMsl CBSi3eit Mo AOHOPHO-aKLEeNnTOPHOMY
MexaHm3my. MHoroueHTpoBas CBS3b.

BaneHTHOCTb XMMMYECKMX 3N1EMEHTOB. VICTOpUS pa3BuTns NOHATS BaNeHTHOCTU. PasnnyHbie TpakTOBKN NOHATUS
Ba/IEHTHOCTU B COBPEMEHHON XxmMumn. BaneHTHOCTb ¢ no3uunn Teopun BC.
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Tema 4. Metopn, BaneHTHbIX cBsidet. MeTon MonekynspHbix opbuTtanen.

KonuyecTeBeHHble XapakTepucTukm XMMmnYecknx ceasen. NMopsaok cesasun. SHeprus cesasu. [nvHa ceasn. BaneHTHbIN
yron. CteneHb NOHHOCTY CBSA3U. SPMEKTUBHBIE 3aPSAObl XUMUYECKWN CBA3aHHbBIX aTOMOB U CTENEHb WOHHOCTMW CBA3M.
JvnonbHbln MOMeEHT cBsA3K. CTeneHb MOHHOCTY CBSA3M KaK (PYHKLUMS PasHOCTU SNeKTPOOTpMLAaTENbHOCTH
B3aMMOLENCTBYIOWNX aTOMOB.

JnnonbHbIA MOMEHT MHOrOaTOMHOMN MOJeKynbl. CDaKTOpr, onpenendwouwme senninHy gunosibHOro MOMeHTa
MHOroaTOMHOM MOJ1eKYIbl.

KoHuenuus rnbpuonsaumnm atoMHbix opbutanein n NpocTpaHCTBEHHOE CTPOEHME MONEKYN 1 MoHOB. KoHuenuus
nonsipn3aummn MoHoB. TpakToBka NONSPHbIX CBA3EN COrNacHO KOHLENUMM Nonspu3aumnm NoHOB.

JlokannaoBaHHbIE 1 AENOKaNN30BaHHbIE CBSA3N. Tpex- N MHOroueHTpOBble CBA3N.

Teopwst MonekynspHbix opbutaneii (MO). OcHoBHble nonoxeHust Teopun MO. SHepreTudeckas guarpamma.
CessbiBatowme n paspbixnsowme MO. SHepreTnyeckme gnarpammbl MO oByXaTOMHbIX MONEKYN 3NEMEHTOB 2-T0
nepuoga.

OTHOCKTENbHAsA YCTONYMBOCTb [BYXaTOMHbIX MOMEKYN U COOTBETCTBYIOWMX MOMNEKYNSIPHbLIX MOHOB. CpaBHEHWe Teopuii
BC n MO.

Tewma 5. Me)KmoneKyn;lprle B3aMMOLEeNCTBUSL. ArperaTHble COCTOsIHUSA BeLlecTBa. TBep.u.oe COCTOsiHMe
BelLecTea

Cunbl BaH-uep-Baanbca. OpI/IeHTaLI,I/IOHHOG, WHOYKUMOHHOE N AncnepCnoHHoe B3aMMOOENCTBUS. (DaKTOpr,
onpenensoume saHeprno MexXmMonekynapHoro B3aMMOOENCTBUS. SHeprvm MeXMONeKynapHoro B3aMMOOENCTBUS B
cpaBHeHUn c 3Hepr|/|e|7| XUMNYECKOro B3auMOOeNCTBUS.

BonoponHas cesisb. MNprpona BOLOPOLHON CBSA3U, €€ KONMMYECTBEHHBIE XapakTepUCTMKK. MeX- 1 BHYTPUMONEKYNSpHAS
BOLOPOAHAs CBsi3b. BofoponHas cBsisb Mexy Monekynamv qoTopoBoLopoAa, Boabl, ammmaka. CoeaunHeHus
BKNtoueHUs. KnatpaTtHble COeanHEHNS.

Kpuctannuyeckoe coctosiHne BellecTsa. [eneHvne KpUcTanios No TUMy CBS3W: aTOMHble (KOBaneHTHbIE), UOHHbIE,
MeTannuyeckune, MonekynsipHole. akTopsbl, onpeaensiolmne TeMnepaTtypy nnasneHns MOHHbIX, aTOMHbIX U MONEKYNSPHbIX
KPWUCTannos.

3aBUCHMOCTb (PM3INYECKMX CBOMCTB BEWECTB C MOMEKYNSIPHON CTPYKTYPOM OT XapakTepa MEXMONEKYNSpHOro
B3aMMOLeNCTBMS. TemnepaTypbl NNaBNeHUs 1 KUMEHNS B PsiAax BEWeECTB CXOLHOMro cocTara, 06pa3oBaHHbIX
SNeMeHTaMn OHOM noarpynmnbl. TennoTel (0as3oBbix NEPEXONOB. BnnsHue BOOOpPOAHOM CBS3N Ha (OM3NYECKME CBOMCTBA
BELLECTB C MONEKYNSIPHOM CTPYKTypoii. Obwme 0cOBEHHOCTU (ON3UHECKNX CBONCTB MONEKYNSIPHBIX KPUCTAOB B
CPaBHEHWM C MOHHBIMU 1 aTOMHBLIMU KpUCTaniamu.

Tema 6. XMMunyeckasi TepmogmHamMuka

OcCHOBHble 3agaquv XMUYEeCKom TepMoanHaAMUKN n XUMNYECKOWN KUHETUKMW. OnpeneneHme anHumnmaanon
BO3MOXHOCTWU M MONHOTbI NpOoTekaHuA XMUYECKON peakuunn. Bo3moxHocTun npakKkTn4eckoro ocyulecTBneHns XUMUYECKON
peakuuu.

XnMmmnyeckas cuctema. BHYTpeHHﬂﬂ 3Heprua CucTembl. N3meHeHne BHyTpeHHeIZ SHeprum B xone XmMn4eckmnx
npeBpameHMm. MoHATME 06 aHTanbnmn. COOTHOLWEHNE SHTaNbMUK U BHyTpeHHeI7I 3Heprmm CNCTembl. 3ameHeHune
3HTANbNMM B Xo04e XMMNYeCKOoro npespatleHuns. CTaH,EI,apTHaFI SQHTaNbMnA 06pa303aH|/|9| BellecTB. 3akoH ['ecca.
BnnsHne Temnepartypbl Ha BENNYNHY USMEHEHNA SHTanbnnn peakunn. VIaMeHeHue aHTanbnum n HanpasneHne
npoTeKkaHnsa peakuunin.

MoHsTMe 06 sHTponun. CTaHaapTHas SHTPONKWS BewecTea. BansHue Temnepatypbl Ha BENWYMHY SHTPONWU. ViamMeHeHne
SHTPOMUM CUCTEMBI MPY (PaA30BLIX NMPEBPALLEHNSIX 1 MPU NPOTEKAHUN XUMUYECKUX peakuuii. IameHeHue sHTponun u
HarnpaBneHne NPoTEKAHNS peakumu.

MoHsTMe 06 aHeprum Mb6ca. CooTHOWEHNE M3MEHEHWS 3HePrn TMB6ca 1 U3BMEHEHWIA SHTaNBAUM 1 SHTPOMUK
cucTtembl. CTaHaapTHas aHeprus Mbbca obpasoBaHus BewecTBa. MiameHeHne aHeprum Mmbbca XxumMmnyeckoi peakumu.
CoOTHOLWEHNE BENNYMH N3MEHEHWS 3Heprmn mbbca 1 KOHCTaHTbl PaBHOBECUS.

NameHeHne aHeprum Mmbbca n HanpaeneHve NpoTekaHns peakumn. BoaMoXHOCTb OLEHKM HANPaBNeHUs 1 NONHOTLI
NMpPOTEKaHUS peakumu No BENMYMHE 1 3HaKy U3MeHeHUst aHeprumn Mnbbca. Ponb aHTanbNUAHOIO, SHTPOMUIAHOTO
(haKTOpPOB 1 TEMNePATYpPbl B OLLEHKE BO3MOXHOCTM 1 MONHOTHI NPOTEKaHWsl peakuuii Npy pasHbix TemnepaTypax.

SHeprus 'Mbbca 0bpasoBaHns BELWECTBA U €ro0 TEPMOAMHAMUYECKAS YCTONYMBOCTb. TEPMOANHAMUYECKN YCTORYMUBLIE U
HeyCcTonuMBbIE BelecTBa. TepMoaMHaMUYecKas yCTONYMBOCTb BELWECTB 1 UX peakUmMoHHas cnocobHocTb. BnnsHue
KMHETNYECKMX (DaKTOPOB Ha PeakLMOHHYH CNOCOOHOCTb BEWECTB. SNEKTPO-, POTO-, paanaLMoHHO-,
N1asMoxXnMMYeckne peakumm N BO3MOXHOCTb MONyYEHUS TEPMOLNHAMUYECKN HEYCTONYMBBIX BELLECTB.

Tema 7. XuMuueckoe paBHoBecue. KMHeTUKa XMMUYECKUX peakuumn

ObpatuMble 1 HeoOpaTUMbIE XMMUYECKUE peakLmun. XumMmyeckoe paBHoBecre. KOHCTaHTa XMMUYECKOro paBHOBECHS.
Casur xumnyeckoro pasHosecus. MNpuHuun Jle Wartense.

["oMOreHHble 1 reteporeHHble peakunn. MoHATME 0 CKOpoCTH XUMUYECKOM peakunn. 3akoH oeicTBus Macc. (DaKTOpr,
onpenensowme CKoOpoCTb XUMNYECKOMN peakunn. KoHcTaHTa CKopoCTH XUMNYECKOMN peakunn.

MHorocTtaguitHble peakuuun. MNMops ook n MonekynsapHOCTb peakumnin. MHoroctaaniiHble NPoLecechl 1 3aKOH AeNCTBUSA
macc.
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BnusiHne TeMnepaTypbl Ha CKOPOCTb XUMUYECKOU peakuun. TemnepaTtypHblii KOS(MULIMEHT CKOPOCTU. DHEprus
akTrBaumu. dakTopbl, ONPEenEnoWme BENMYHY S3HEPru akTuBaLmmn. SHeprus akTBaUMm U CKOPOCTb peakLuu.
MepexonHoe COCTOSIHWE UW aKTUBMPOBAHHLIV KOMMEKC. YpaBHeHe AppeHuyca.

BrnusiHne katanM3atopoB Ha CKOPOCTb XMMUYECKON peakumn. TOMOreHHble 1 reTEPOreHHbIE KaTanMTUYECKNe peakumu.
MpoMeXyTOYHbIE CTAaAUN B FOMOTE€HHbIX Y FETEPOrEHHbIX KATanMTUYECKUX peakumsx. AKTUBHbIE LEHTPbI TBEPAbIX
katanusatopos. Ancopbuuns gomnsmyeckas u xummndeckas. MNprpoaa ancopbumoHHbix cun. Katanutuyieckne sapi.
NHrmbutopsi.

LlenHble xumMnyeckune peakunn. I'Ipmpop,a akTMBHbIX YacTuu. OCHOBHbIE CcTaguu NpoTeKaHnsa UenHbixX peaKLl,VII7I.
Hepa3BeTBﬂeHHble 1 pa3BeTB/IeHHble LernHble peakunn Ha npumepe peaKLl,I/II7I 06paaoBaH|/|;| Xnoposonoopona v soabl.

Tema 8. XXunkoe cocrtosiHue Bewectsa. ObLime CBOMCTBa pacTBOPOB

PacTBopeHue kak gon3nKo-X1MUYeCcKuii NpoLecc. VIaMeHeHne aHTanbnmu u sHTPONUX NpU PacTBOPEHNMN BELWECTB.
Conbeatauus. ConbeaTbl. Ocobble CBOVCTBA BoAbl Kak pacteoputens. Mapatsl. Kpuctannornaparbl.

PacteopumocTb BelwecTB. PacTBopeHue TBEpAbIX, XULKMX 1 ra3006pasHbix BEWeCTB. BansHne temnepatypsbl, aBNEHUS
W NpVPOLbI BEWECTB Ha X B3aUMHY PacTBOPUMOCTb.

Cnocobbl BblpaXeHns coctaBa paCTBOpOB: MaccoBasa nond, MONApHOCTb, HOPMaNbHOCTb, MOJIANIbHOCTb, MOJIbHasA OOJA.

SnekTponutnyeckas guccounaums. BnmsiHne npvpoapl BEWeECTBA HA €ro CMOCOBHOCTL K 3NEKTPONUTUYECKOA
Juccoumaumm B BOOHOM pacTeope. MexaHnam guccoumauun. Mmapataums oHoB B pacteope. OCHOBAHUS 1 KUCNOThI C
TOYKM 3PEHMUS TEOPUM SNEKTPONMTUHECKON Anccoumaumm. VIoH ruapokcoHms. AMgooTepHble ruapokeuabl. [Bosikas
TpakToBKa aMPOTEPHOCTU r’MAPOKCUL0B MeTannoB. KNCNOTHO-OCHOBHOW XapakTep Auccoumauum rufpoKCuaos B
3aBMICUMOCTVM OT NMONOXEHUS SNEMEHTOB B Neproamyeckolt cucteme. Juccoumaums cpenHux, KUCTbIX 1 OCHOBHbIX
cone.

Tema 9. KonnuratneHble CBOMCTBa pacTBOPOB. CunbHble U cnabble 3NeKTPONUTbI

Heanektponutel, 3akoHbl Payns, BaHT-Noddgha. Ocmoc, ocmoTuydeckoe naeneHune, 3akoH BaHT-Moddpa. N30ToHMYECKNE,
runep- n rmNOTOHNYecKne pacTeopsbl. [laBneHve napa pacTBopuTENs HaL pacTBOPOM, TeMnepatypbl KUMEHNS 1
3amep3aHusl pacTBopoOB, 3aKOHbl Payns. I30ToHMYecKuin KoagoULINEHT.

CunbHble 1 cnabble ANEKTPONNTLI. CrteneHb auccoumnauum 9NIEKTPONNTOB. CDaKTOpr, onpenenswouwme cteneHb
anccounauunn. OCHOBHbIE npencrtasneHnsa Teopuin CUNbHbIX 3NEKTPOTUTOB. VcTuHHas n KaxXxyuwasacsa cteneHun
anccounaumnm B pacteopax CUbHbIX 3NIEKTPONTUTOB. KOHLI,eHTpaLI,I/IFI VMOHOB B PacTBOpE N aKTUBHOCTb, KOSO(PULINEHTDI
aKkTnBHocTu. PaBHoBecue B pacTtBopax cnabbix 3NIEeKTPONnNTOB. KoHcTaHTa anccoumauunum. CDaKTOpr, Bnngawowmne Ha
BENNYMNHY KOHCTaHTbl gnccounaunn. CBs13b KOHCTaHTbI Auccoumaumm co CTeneHblo auccoumnaunmn. 3akoH pa36aBneHv|5|.

Tema 10. Teopun KUCNOT M OCHOBaHUIA. Peakuun B pacTBOpax

Iunccounaums soabl. KoHcTaHTa auccoumnauun. MloHHoe npoun3eeneHne. BnnsHwne Temnepartypbl Ha anccounaunio
BOAObl. BOJJ,OpO,EI,HbII7I rnokasarte/b.

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

MoHsTHe o BydpepHbix pacTBopax. TpyaHOPACTBOPUMbIE 3NEKTPONUTLI. PaBHOBECHE MeX Ay 0CAAKOM U HACbILWEHHbIM
pacTBopoM. [TpousseeHne pacTBOPUMOCTU. BnsiHne 0 fHOMMEHHbIX OHOB Ha PacTBOPUMOCTb BelecTs. Mepesos,
TPY.LHOPaCTBOPMMbIX OCALKOB B paCTBOPUMOE cocTosiHMe. BnusHue pH pacTBopa Ha obpasoBaHve
TPY.LHOPaCTBOPVMOrO BELECTBA.

O6MeHHble peakummn Mexay noHamm B pacteope. Obwue ycnosurs NpoTekaHust peakumm obmMeHa B pacTBopax
3neKkTponuToB. VIOHHbIE ypaBHEHUS.

Mmaponuna conei. MMoponns conew No KaTuoHy 1 No aHWoHy. MexaHnam rugponusa. MonekynspHble U MOHHbIE
ypasHeHUs rnaponnsa conen. Yetoipe Tmna conew B 3aBUCMMOCTY OT rMAPOSIN3YEMOCTU COCTaBNSIOWMX X NOHOB.
BnnsHne nprponbl, 3apsna v paanyca MoHOB Ha nx ruaponnsyemoctb. CteneHb rugponuasa. KoHcTaHTta rugponmaa.
BnunsHune koHUeHTpaumm pacTeopa, Temnepartypbl, pH cpefbl Ha cTeneHb rmaponnsa.l naponnsa KUCnbIX Conen.
Mmoponns TpyoHopacTBopuMbIX coneil. COBMECTHbIV rnaponna coneit. MNonmmepnaaums n NoNMKOHAEeHCcaUns NpoaykToB
rMAponNmM3a MHOro3apsaHbIX MOHOB.

Ycnosusa nogaeneHuns rmoponunsa. Obwwe NPUHLUWNbI NONy4YeHna nerkorngponnsyrowmnxcs conen, NX O4YNCTKU n CYLWKW.

HeBonHble pacTBOpbI. XUaKMe ammmak, (OTOPOBOLOPOL 1 Apyrue pacTBopuTenu. PacTBOpMMOCTb BEWECTBA B HEBOAHbIX
pacTeopuTensix. BoamMoxXxHOCTb auccoumaumm BEWECTB B HEBOAHBIX pacTBopax.

Tema 11. KomnnekcHble coeanHeHus. TepMoagMHaMmkKa U KMHETUKaA peakuUi C y4acTUEeM KOMIMJIEKCHbIX
coeavHeHun. Teopnuu CTPOEHUS KOMMNEKCHbIX COeANHEeHUN

KoopamHaumoHHas HeHAChIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHUS KOMMIEKCHbBIX (KOOPAUHALMOHHbIX
coeanHeHwnin). Coctas KOMMNEKCHbIX coeanHeHnin. KoopanmHaumoHHas Teopus BepHepa. BHewHss n BHyTpeHHSS
KOOpAMHaLMOHHbIE cdpepbl. KaTMOHHbIE, aHNOHHBbIE U HeRTpanbHble KoMMneKkebl. HoMeHknatypa KOMNneKCHbIX
COELVIHEHWIA.

TunnyHole KomnneKcoo6pasoBaTenv|. CDaKTOpr, onpenendwouwmne CNOCOBHOCTb aTOMOB U MOHOB BbICTyNnaTb B Ka4eCTBE
KOMﬂﬂeKCOO6paSOBaTeﬂﬂ. KOOp,D.I/IHaLI.I/IOHHOG 4ymcno KOMﬂﬂeKCOO6pa3OBaTeﬂH. MNaMeHeHne KOOpANHALMOHHbBIX YMncen
aTOMOB 3JIEMEHTOB MO rpynnam ﬂepVIO,ElM'-IeCKOVI cuctembl. lNonoxeHne aneMeHTOoB-TUMNYHbIX KomnneKcoo6pasoBaTene|7|
B HepMO,ﬂ,M'-IeCKOVI cucrteme.
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TunnyHble nuraHab. CDaKTOpr, onpenenswoumne CrnocobHOCTb MOJIEKYNT N NOHOB BbICTYNAaTb B Ka4eCTBE NNraHnoB. MoHo
1 nonuaeHTaTHbie nuraHabl. AMOuOeHTaTHble nuraHabl. Xenartbl. XenaTHbli adodpexT. XnMunyeckas cBs3b B KOMMNEKCHbIX
COeIHEHNSIX U 0COBEHHOCTU KX CTpOEHUA. npOCTpaHCTBeHHaﬂ KOHJourypaumsa KoOMnnekcHbIX MOHOB. Meton BC B
NPUMEHEHNN K KOMIMNEKCHbIM COeONHEHUAM. Fm6p|/|,n,m3auv|9| aTOMHbIX op6|/|Tane|7| KOMI'IﬂeKCOOGpa3OBaTeﬂ9| n
NMpoCTpaHCTBEHHAs KOHJUrypaums (FeOMeTpI/IQ) KOMMNEeKCHOro noHa B 3aBMCMMOCTN OT 3HA4YEeHNA KOOpANHALUNOHHOIo
yucna. Kap6OHVIﬂbI meTannoB. OCHOBHbIE MONOXEHNS Teopumn Kpuctamin4eckoro nons. OKTaS,D,pVILIeCKOG n
TeTpasapunyveckoe none nuraHnoos. ﬂapaMeTp pacuwenneHuns. [MOHSATME O BLICOKO- M HA3KOCMUHOBBLIX KOMMEKcax.
CI'IeKTpOXI/IMI/I‘-IeCKI/IVI pan nuraHaoos. MarHunTHble cBOCTBa KOMMNEKCOoB. BHewHe- 1 BHyTpI/IOpél/ITaﬂbele KOMMNeKChbl.
Obuiee npencrasneHmne 06 onMcaHun XMMUYECKON CBS3M B KOMMNEKCHbIX coeauHeHmsx metogom MO.

Buabl n3oMepun KOMNNEKCHBIX COEAMHEHNA. DPIEKT TPaHC-BNMSHNS. TEPMOAMHAMUYECKNE N KUHETUYECKIE CBOMCTBA
KomnnekcoB. VIHepTHble U NabunbHbIE KOMMANEKCHI.

Junccounaums KOMNNEKCHLIX NOHOB B pacTteope. KoHcTaHTa HECTOMKOCTN, KOHCTAHTa YCTOIZHMBOCTM. (DaKTOpr,
onpeanenswouwmne YCTOIZLIMBOCTb KOMM/IEeKCHbIX NOHOB B pacTBOpeE. OcobeHHOCTM anccoumnaumm NBOHbIX CONe.

Tema 12. OKkucnAUTENbHO-BOCCTAHOBUTENbHbIE peakuun (OCHOBHbIE MOHATUSA)

Okucnutenu n BocctaHoBmTeNN. OCHOBHbIE TUMbl OKACTUTENIbHO-BOCCTAHOBUTENbHBIX PEAKLMA: MEXMONEKYNSIPHOrO 1
BHYTPVMONEKYNSIPHOTO OKUCNEHNS-BOCCTAHOBIEH NS, ANCMPONOPLMOHNPOBAHNS, CONPOMNOPLNOHUPOBAHNS.
OKMCNUTENbHO-BOCCTAHOBUTENbHBIE CUCTEMbI. 306paxeHne oKMCNNTeNnbHO-BOCCTAHOBUTENbHBIX CUCTEM METOL0M
nonypeakumii. CocTaBneHune ypaBHeHW OKUCINTENbHO-BOCCTAHOBUTENbHbIX PeakLuii 1 paccTaHoBKa KO3gMULNEHTOB
METOZOM 9N1EeKTPOHHOro 6anaHca v MeToaoM Nnonypeakuuil.

Tema 13. AnekTpoaHble NOTEHUMaNbl. XMMNYeckue UCTOYHUKU TOKa

OKUCNUTENbHO-BOCCTAHOBUTENbHbIE (3NEKTPOAHbIE) NOTeHUManbl Kak KONMMYeCcTBEHHAas XxapakTepucTika
OKWUCNNTENbHO-BOCCTAHOBUTENbHBIX cUCTeM. YpaBHeHne HepHcTa. 3aBncMMOCTb BENMYNHBI 3NIEKTPOAHOro noTeHunana
OT KOHLIEHTpaLMmn NOHOB B pacTeope, pH, Temnepartypbl, komnnekcoobpasosaHus. MNpupoaa ckadka noteHumana Ha
rpaHuue pasgena gas. BooopooHbiit anekTpon Kak anekTpol cpasHeHus. CTaHOoapTHble aNeKTpoOHble NoTeHumanbl 1
crnocobbl Ux onpeaeneHns. 3aBMCMMOCTb MeXly BENMYMHAMMW OKUCTUTENbHO-BOCCTAHOBUTENbHbBIX MOTEHLMANOB CUCTEM
1 n3mMeHeHneM aHeprum Mobca. icnonb3oBaHne cTaHOapTHLIX MOTEHUNANOB A5 OLEHKN BO3MOXHOCTU MPOTeKaHmWs!
OKWUCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLIMiA.

OKMNCNNTENbHO-BOCCTAHOBMUTENBbHBIE CBOWCTBA BOAbI. YCTONYMBOCTD OKUCIMTENBHO-BOCCTAHOBUTENBHBIX CUCTEM B
BOJHbIX PacTBOPAX.

OnekTpoAaHble noTeHumansl MetannoB. CTaHAapTHbIE NEKTPOAHbIE MOTEHLMANbI 1 3NEKTPOXMMUYECKUIA Pl
HanpsiXeHnin metannos. MNonoxeHve MeTanNNoB B psiny HANPSXEHU U BO3MOXHOCTb X B3aVMOAENCTBUS C BOAOWA,
BOJHbLIMY pacTBOPaMu KUCOT U WenoYeli, ConsiMm Apyrx MeTannoB. AKTVBHOCTb METANIOB B 3aBUCMMOCTH OT WX
MONOXEHNS B psiay HanpsiXeHWi 1 B nepuoanyeckoii cucteme. Moabop okucnuTtenel n BOCCTAHOBUTENE C y4eTOM
CTaHOapTHbIX OKUCIMTENBHO-BOCCTAHOBUTENbHBIX NOTEHUManoB. Juarpammel JllatumMepa n ®dpocTa.

[MoHATNE O ranbBaHNYECKUNX 3NIEMEHTAX, aKKyMynaTopax.

Tema 14. dnekTponun3a. Koppo3us. Mepunoanyecknini 3aKoH v o6LLMe 3aKOHOMEPHOCTU U3MEHEHUSI CBOUCTB
coenuHeHun

Koppoausi MeTannoB 1 cnnaBoB Kak 3NeKTPOXMMUYECKnil npouecc. MeToapl 3aWmThl OT KOPPO3MU.

OKNCNNTENbHO-BOCCTAHOBUTENBHbBIE NMPOLIECCHI C Y4acTUEM 3NIEKTPUYECKOro Toka. SNEKTPUHECKUii TOK Kak CUMbHbIiA
OKMCIISIOWNIA 1 BOCCTAHABMBAOWMA areHT. CxeMbl NPOLIEeCCOB Ha 9N1eKTPoaax (MIHEPTHBIX U aKTUBHLIX) NMpK
3NeKTPoNnM3e pacniaBoB CoNei N BOLHbIX PaCTBOPOB COMEN, KUCIOT 1 OCHOBaHWiA. BbloeneHue Ha kaTone BoLopoLa,
meTannoB. OKu1cneHne Ha aHoAe MPOCTHIX U CNIOXHbLIX aHUOHOB.

Tema 15. MNanoreHbl U UX coeguHeHNs

Obuwas XapakTepucTtnka aneMeHToB. CTpoeHme aTomoB. MI3amMeHeHne no rpynne atoMHbIX pagnycoB, NOHU3aUMOHHbIX
noTeHunanos, CpoACTBa K 3NIEKTPOHY KU SNEKTPOOTPULATENBbHOCTUN 3N1EMEHTOB. BaneHTHOCTb M CTEMEHN OKMUCNEHNS
atomoB. 13MeHeHne no rpynne yCTOVIHI/IBOCTVI COEOVHEHWI B BbICILEN CTEMEHN OKUCNEHNS aTOMOB. XapaKTep
XUMUYECKUX CBA3EN B COEANHEHUNSIX. an/I3HaKI/I MeTannM4yHoOCTN y noaa. OcobeHHoCTH cpTopa.

dursmnyeckne CBOMCTBA NPOCThIX BELECTB. I3aMeHeHMe TeMnepatyp nnasneHns u KuneHus B psay dtop-acTar.

XnMmnyeckue CBOMCTBA NPOCTbIX BELLECTB. IaMeHeHre aHepriv CBsi3u B MOMeKynax ranoreHoB rno rpynne u
peakumoHHast crnocobHoCTb ranoreHoB. OTHOLWEHWE K BOAE, WenoyYaM, MeTannam 1 Hemetannam. TOKCUYHOCTb
ranoreHoB. Mepbl NPeAoCTOPOXHOCTY Npu paboTe C raforeHamu.

DopMbI HaxoXAeHUs ranoreHoB B npupoae. O6Wwuii NPYHLKMN NoNyYeHnst CBOBO4HbIX ranoreHos. [MprmeHeHue.

["anoreHoBOOOPOAbI. YCTONYMBOCTb MOMIEKYN. XapakTep XMMUYeCcKux CBA3el B Monekynax. Accoumaumns Monekyn
gToposofopoaa. Pusnyeckrne CBONCTBA ranoreHoBoAOPOA0B. I3aMeHeHne TeMnepatyp nnasneHns 1 KUNeHus B pagy
pTOpPOBOOOPOA-MOO0BOOOPOA.

Xumnyeckue cBoicTBa. PeakumoHHas cnocobHOCTb. BoccTaHOBMTENbHbIE U KUCNOTHbIE cBOMCTBA. OCOBEHHOCTU
PTOPOBOAOPOAHON KMCNOThl. OBLWmMe NPUHLMMLI NMONYYEHUS FanoreHoBoA0POA0B. [TPOMbIWNEHHOE NONYyYEHNE CONSHOM
Kucnotbl. [pMeHeHne CONsAHOM 1 NNaBMKOBOI KUCNOT.

anoreHunpbl. ManoreHnasl OCHOBHblE, aMAOTEPHbIE, KUCNOTHBIE. [MonuMepHble ranoreHnapl. Ceoictea. OcobeHHOCTY
rMAPONN3a ranoreHnaos pasHbiX TMNoB. mapodTroprab!.

Okcemppl dptopa, xnopa (1, 4, 7), 6poma(l), nopa(5). Ceoictea. Kucnoponconepxaime Kucnotsl xnopa 6poma, noaa.
CtpoeHune monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKUCIUTENBHBIE Y KUCNOTHbIE cBOCTBA. ObLme npuHUMnLI
nony4yeHns.

AEKTPOHHBH
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Conmn KrcnopoanconepXxatwmnx KMCnoT ranoreHos. OkucnutenbHble CBOMCTBA. CpaBHI/ITeﬂbHaFI YCTOIZLIMBOCTb conenun
KNCNOT. I'IpleeHeHVIe rMNoxXnopuToB, XNopartos, Nepxnopartos. Okucnsitowme, ropro4yme n B3pbiB4aTbie CMEeCU Ha OCHOBE
Xnopara n nepxnopara Kanums.

MexranoreHHble coeanHeHns (MHTepranoreHmapl). dtopuasl xnopa (1,3,5), 6poma (1,3,5,), noaa (1,3,5,7). Xnopuaepl
6poma (1), nona (1,3). CpaBHUTENBHAS YCTONYMBOCTE OTOPULOB U XnopuaoB. CTpoeHme, nonyveHne, peakLumoHHas
CNocobHOCTb. PTOPUpPYIOWME areHThI.

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

MpocTble BewecTsa. ANNOTPOMHbIE MOAMMMKALMM KUCnopoda. XuMmnyeckas Csidb B MONEKYNe KMcnopoaa ¢ nosuuui
Teopun BC n MO. CTtpoeHune Monekynbl 030Ha. [onMmopHble MogndukaLuum cepbl. YCNOBKS CylWeCcTBOBaHNS
[BYXaTOMHbIX MONekyn. ViaMeHeHne HemMeTannmyeckux n MeTaninyeckmx CBOMCTB MPOCTbIX BEWECTB.
MNMonynpoBOAHMKOBbIE CBOWCTBA CeneHa.

XnMumnyeckune cBoicTea NPOCTbIX BELWEeCTB. OkucnuTenbHo-BOCCTaHOBUTENbHbIE cBoMCcTBA. OTHOWEHME NPOCTbIX BEWeCTB
K MeTannam n Hemetannam, soge, Kncnotam u weno4dam.

DOpMbI HAXOXAEHUS ANEMEHTOB B Nprpoae. MNprHUMnbI ony4YeHus kucnopona v o3oHa. MNprmMeHeHne NpocTbIX
BELLECTB.

Mmopnabl H23. CtpoeHue monekyn. TepmoamHammnyeckas YCTon4mBocTb. Pramyeckune cBoincTaa. ViameHeHne
TemMneparyp NnasneHns n KUNeHus B pagy soga-Tennyposonopos.

Xummnueckune cBoicTBa. BoccTaHoBUTENBHbIE 1 KUCNOTHBIE CBOMCTBA B psfdy Boga- Tennyposonopod. Cepooaopos.
CaoictBa. TOKCMHYHOCTb XaNnbKoreHoBoaopoaos. Obwme NPpUHUMMbI KX NMOMYYEHNS.

XanbkoreHngbl. CpeuHme N KNCnble XanbkoreHnabl. I'vu:Lponms. Obwwne NPUHUWMNbI NONy4eHUs. rlpI/IMeHeHI/Ie.
XanbkoreHmngbl Kak nonynpoBoaHUNKOBbIE MaTepuarnbl.

Mepokcma Bogopona. CtpoeHme monekynbl. [lonydeHne. YcTonumBocTs. OKMCANTENBHO-BOCCTAHOBUTENBHLIE CBOVCTBA B
pasnuyHbix cpenax. lNprmeHeHne.

qupvu:tu cepbl HnSn. CTpoeHI/Ie MOneKkyn. YctonumeocTb. KUCNOTHLIE N OKUCNNTENBbHO-BOCCTAHOBUTENbHBLIE CBOMCTBA.
|_|OJ'II/Ich'Ib(*)I/1,£I,bI. CpaBHMTeﬂbHaﬂ yCTOVIHI/IBOCTb NoNUCynbOO0B U COOTBETCTBYIOWUX UM KUCNOT.

Okcuabl. Okemabl aneMeHToB (4,6). OcobeHHocTH cTpoeHusi. OTHOWEHWE OKCUAOB K BOLE, KUCNOTaM U WenoYam.
OkuncnnTenbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. [puHUMNBI nonyveHns. MNprMeHeHne CEpHUCTOro rasa 1 BAMsHME ero Ha
OKpyXaloluyto cpeay.

CepHucTas, ceneHncras n tennypuctas Kucnotbl. CTpoeHne Monekyn n aHMOHOB KMCNOT. KUCNoTHbIE 1
OKWUCNMTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA B PAAy cepHucTas-tennypucras kmcnotel. Conn. Cynbutbl cpeaHmne u
kucnole. 'mpponna coneir. OKMCNNTENBHO-BOCCTAHOBUTENbHBLIE CBONCTBA. [onyyeHme.

CepHas, ceneHoBas v Tennyposas Kucnotbl. CTpoeHvne Monekyn n aHMoOHOB KUCNOT. KNCNOTHbIE N OKUCANTENbHbIE
CBOICTBA B psiay cepHasl Tennyposast kucnotbl. CBoiicTBa pa3baBneHHOR 1 KOHLLEHTPUPOBAHHO CEPHO KUCNOTbI.
M'mppatbl cepHoi kmcnoTol. MNonncepHbie kncnotol. OneyM. [poMblwneHHbIe METOObI MOyYEHNS CEPHOW KUCNOTbI.
TepMmoaomHammnyeckas xapakTepucTuka peakumm OKUCNEHNS CepHUCTOro rasa. [prMeHeHne cepHoli KUCNOTbI B
npombiwneHHocTn. CynbdoaTtsl. [mapocynbgatsl. Jucynbdatsl (nnpocynbdatsl). CeneHatbl. Tennyparbl.

TrokucnoTsl U nx conu. Tuocynbdpatel. CTpoeHve TMocynbgoaT-noHa. BoccTaHoBUTENbHEIE CBOMCTBA TMOCYNbgpaTa
HaTpus. MpuMeHeHMe TMocynbgaTa HaTpus.

MonuTroHOBbIE KACNOTHI 1 1X conu. MuapocepHucTas kucnota. CtpoeHue rx monekyn. OTHOCMTENbHAS YCTONYMBOCTD U
OKMCNIUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA KUCNOT U X CONEMN.

MepokcokucnoTbl cepbl U nx conu. MNepokcoMoHocepHas 1 nepokcoamcepHas Kucnotel. CTPOEHME NX MONEKY.
MepokcocynbgpaTtbl. DNEKTPOCUHTES NEPOKCOKUCTOT N conei. VX oKnCnmTenbHo-BOCCTAHOBUTENBHbLIE CBOKCTBA.

"anoreHnabl cepbl. CpaBHUTENbHAS yCTONYMBOCTL. CBoricTBa. Okcoxnopuabl cepbl. Okcoxnopug cepsbl. dunokcoxnopua
cepbl. CTpoeHne monekyn. Mmaponns. CpaBHUTENbHAS YCTOMYMBOCTb PasnnyHbIX OKCOranoreHnaoB cepbl, CeneHa,
Tennypa.

Tema 17. A30T un ero coeguHeHUS. MHNKTOreHbl N UX cCoe AUHEHUSA

CTtpoeHue atoMoB, BaneHTHOCTU. HaxoxaeHne B Nnpupoge, annoTponns. A30T, CTPOEHUE MONEKy bl U CBOWCTBA.
AMMMak, CTpoOeHne MoneKysbl, CBOWCTBA, CONM aMMOHUS. MmapasvH. Okcuapl a3oTa, CTPOeHNe MoNeKys, CBOMCTBA.
A30TUCTas U a30THas KMCNOThI, UX CBOWCTBA M conu. A30THblE yaobpeHns. Docdop, ero ceoictea, PocduH. Okcuabl 1
OKCO-KMCNOTbI ghoccoopa, nx conu. docchopHblie ynobpeHus, bBrionornyeckas ponb aszota v chocgopa. Melwbsik, cypbma
1 BUCMYT, UX CBOWCTBA U COEAMNHEHUSI.

Tema 18. Bopopon u ero coeauHeHusi. Yrnepon, KpeMHUA, repMaHnin U UX coeaHeHUs

CtpoeHune atoma, n3oTonsl, ocoboe nonoxeHwue B MNC. CTpoeHne Monekynbl. HaxoxaeHre B npupoae, NonyyYeHme 1
csorcTtea Bogopoga. mapuabl. Bona, ctpoeHue monekynbl. CTpykTypa nbaa 1 Xuakon soabl. [maopatsi u
kpuctannorngparbl. [luarpamma coctosHus Boabl. CBoncTea Boabl. [MpupoaHbie Boabl. O4ncTka Boabl.

CTpoeHve aToOMOB, BaNEHTHOCTU, HAX0XAEHUE 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, X CBOWCTBA U COEAMNHEHUSI.

Tema 19. Metannbl B nepumogunyeckon cucteme. Merannuueckasi CBi3b. 30HHas TEOpPUS MeTaNTUYECKUX
KpucTtannos

KETPOHHBH
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Obwas xapaktepuctuka metannos. Obwue ceoicTea MeTannos. HaxoxneHue B npupoge. WenoyHbie n
LenoYyHo3eMenbHble MeTansbl B Buae conei. TutaH, MapraHel, XpoM, Xeneso, Mefb, LMPKOHWUIA, TOPWIA, allOMUHWIA B
BUIE OKCUIOB. PTyTb, KAAMWIA, UMHK, ONIOBO, CypbMa, BUCMYT, HVKENb, KOBanbT,xeneso B Buie cynbgunos. Crnocobebl
oboraleHns pyn (cenapauvs no yaenbHol Macce, MarHUTHas cenapauus, gonotaums). Cnocobbl Mony4YeHns MeTannos
(NnpoMeTannypruyeckunii, MeTanioTepMms, rmapomMeTansypris, aneKTpoMeTannyprus, nopowKosas MeTannyprms).
Cnocobbl nonyyeHns meTannoB ocoboli YACTOThI (NMeperoHka B BakyyMe, 30HHas NnaBska, TePMUYECcKOe Pa3noxeHue
NeTy4nx coelIMHEeHNI).

MeTannuyeckas cBsidb. OCOBEHHOCTU KPUCTANNMYECKOrO CTPOEHNS BONbMHCTBA MeTanno.. MNpeacTaBneHnst 0 30HHO
CTPYKTYpe TBepaoro Tena. Xnummyeckas CBsidb B MeTannax u obpasoBaHme "afeKTpoHHOro rasa". MNoHsTie o BaneHTHOM
30He, 30He nposoammocTm (3I1) n paspelweHHo 3oHe (P3). MNepekpbiBaHne B3 n 3[1, pasneneHne 3anpeLeHHon
30HON. [leneHne TBepAbIX TEN HA AN3NEKTPUKKU, NONYNPOBOAHMKM N METaNbl. INEKTPOHHO-ObIPOYHAs MPOBOANMOCTb.

Tema 20. PN3MKO-XMMUUECKUIN aHaANN3.

Dursnko-xumudeckun aHanua (OXA). 3yveHne pranyeckoro CBOMCTBA CUCTEMbI KakK (OYHKLIMM COCTaBa UM BHELWHUX
ycnosuiA. TepMUHBI 1 NOHATUS DXA (FOMOreHHbIe CMCTEMbI, FETEPOreHHble CUCTEMbI, dPasa, Y1CNOo cTeneHel ceobobl,
9BTeKTMKA). MNpaBuno ¢as Mmb6ca. Tunbl guarpamm: 1. [Auarpamma COCTOSHUS ABYXKOMMOHEHTHON CUCTEMBI C
9BTEKTUKOW (KOMMOHEHTbI HEOrPaHNYEHHO PaCTBOPUMbI B XMIOKOM COCTOSHUN N HEPACTBOPUMbI B TBEPLOM).

2.lnarpamma ¢ B3aMMHOW HeOorpaHW4YeHHON pacTBOPMMOCTbIO B TBEPLAOM COCTOSIHUM (3TO N30OMOPMOHbIE BELWECTBA,
KpucTanansylowmecs B 04MHakoBblX popmax). Teepable pacTBopbl (3aMelleHns 1 BHeapeHns).

3.[narpamma B crnyyae 06pa3oBaHNs XUMUYECKOrO (MHTEPMETANIMYECKOr0) COeANHEHUSI.

MpuHUKMnbl HenpepbiBHOCTM U cooTBeTcTBUS H.C.KypHakosa. MeTtannoxmmums.

Tunbl MeTannos:

1.MeTannbl B3aUMHO PacTBOPSIOTCS B XXULKOM COCTOSIHWM, & B TBEPLOM 00pasytoT SBTEKTUKY.

2.MeTannbl He B3aMOLENCTBYIOT APYr C APYrOM HU B XWIKOM, H/ B TBEPLOM COCTOSHUSIX.

3.MeTannbl 06pasytoT Lpyr ¢ OPYroM Xunakue 1 TBepable pacTeopbl No6oro cocrasa.

4.Metannbl 06pasytoT mexay coboi 04HO UM HECKONBKO METANNYECKUX COEANHEHNIA.

MeTannuyeckue pacteopbl. Obpa3oBaHne SHEPreTUYECKMX NPW YCOBUM IHEPreTUYECKOrO U NPOCTPAHCTBEHHOIO

COOTBETCTBUA NepeKpbliBaloWMXCa op6|/|Tane|7|. 3aBMCMMOCTb PacTBOPUMOCTK B MeTannax oT 4Yncna BaneHTHbIX
9NIEKTPOHOB, X TUNa N SHepPreTn4eckoro CoCTosaHuA.

Kopposusi MeTannos: xummnyeckas (0eNcTBue Cyxmx rasos, CEpPOBOAOPOAA, ANOKCUAA CEepbl) 1 3NeKTPOXMMUYeckas
(paspylweHne MeTanna 3a cyeT HEOAHOPOAHOCTY B NPUCYTCTBUMN 3NEKTPONUTA) KOPPO3Mto. 3 CTaanm
ANeKTPOXMMUYECKOro paspyleHnst Mmetanna: 1. AHoAHbIV NpoLecc (nepexon MeTanna B pacTeop NoA BAUSHUEM
ruapatauun). 2.Mepexod anekTpoHa oT aHoda K katoay. 3.KaToAHbI NPOLECC - CBSI3blBaHME 9N1eKTPoHa
LEenonsipru3aTopoM (MPOTOHOM MV MONEKY/ON KACNOPOAa).

3awmTa oT koppoaun. Knaccudprkaums MeTannos B 3aBUCUMOCTU OT UX aKTUBHOCTY

Tema 21. L enoyHble 1 WenoyHoseMesnbHble MeTabl

Xumus s-anemeHToB. CXOACTBO CBOWCTB. XMMMYECKAs aKTUBHOCTb LWeNoYHbIX MeTannos (LLIM). MNonspuaytowee pelictame
LLIM. PactBopuMble B Bode conu. TpyaHOPaCcTBOPUMbIE OKCOXNOPAThI, X[oponaatTnuHaThl 1 HUTpokobansbTaThbl Kanms,
pyéuans n uesus.

LLlenoyHo3emenbHble MeTannbl (LW3M). NameHeHue noteHumanos noHnsauum (M) LW3M. NameHeHne meTannnyeckumx
cBoicTB. CoiicTBa 6epunnus u marHns. uaroHanbHoe CX0ACTBO 6EPUNNNS C antOMUHNEM, MAarHUst C IUTUEM.
AmdpoTepHocTb 6epunnus. "Bepunnuesbie" nydn. PacnpoctpaHeHne B 3eMHOI KOpe B COOTBETCTBUN C FreOXMMUYECKMNM
npasunom Menaeneesa nerkux W3M (kanbumii, MarHuid), TSXenbix (CTPOHUWIA, 6apuid).

Oxkemapl W3M. Nx coctae MO. MameHeHue cuna ocHoBaHWiA Npu nepexone oT 6epunnus k 6apuio. Mmapokcuapl
Kanbuus, CTpoHUUs 1 Gapusi: nx ceoinctea. Mapokcun MarHus Kak OCHoOBaHue cpefHei cunbl. Fugpokena 6epunnus
Kak amcpoTepHoe ocHoBaHue. MprunHa aMpoTEPHOCTM - CMOCOBHOCTL K KOMNNEKCoobpasoBaHmio
(rmppookcokomnnekcsl). Mmaponuns conei 6epunnus. NameHeHne sHepruv ruapatauum B psay 6epunnuii, 6apuii.
Be3BoaHble cynbghaThl Kanbums, CTPoHUMSA 1 Bapus. PacTBOprMOCTb COnel 04HO3apAAHbIX, ABYX- U TPEX3aPSAaHbIX
aHvoHoB. KomnnekcoHaTtbl W3M (kpome Bepunnunst) xenatHOro Tuna pacTBopuMbIE B BOAE.

Tema 22. Xumus d-anemeHToB. O6LLLMe 3aKOHOMepHOCTU. CTeneHun okucneHusa. KomnnekcoobpasosaHue

am PAEKTPOHHBH
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ObLwas xapakTepucTuka nepexonHbix MeTanno.. MNepexoiHble MeTansbl Kak anemeHTol ¢ d- unw f-obonoukamm 4acTMyHO
3anofIHEHHbIMU 3/1EKTPOHAMU B U30/IMPOBAHHOM aToMe UM 0BbIHHO BCTPEYAOWMMAUCS COCTOSIHUAMU OKUCTIEHNS.
3anonHeHue 3d-opbutanein ckanaus. Mpoeansl 3anonHeHus 3d-opbutanen y xpoma 1 Meau. AMNMpUYEecKoe Npasuno:
Haunbonee sHepreTuiecky cTabunbHbl 3NEKTPOHHBIE KOHPUIYPaLMU C HANOMOBUHY UM MOMHOCTHIO 3aMONHEHHBIMU
opbuTansimu. HapyweHns nocnenoBaTenbHOCTY 3anoHEHNs! OIHOSNEKTPOHHbIX opbuTanei. MexanekTpoHHoe
B3aMMOLENCTBME U (DOPMUPOBAHIU SNIEKTPOHHOW KOHGIUIypaLuumn. SHEPrns MexaneKTPOHHOro B3auMOLenCTBNS Kak
cymMMa [ByX NMPOTUBOMOMOXHbIX MO 3HAKY BKNAAO0B (MONOXWUTENbHON SHEPrv OTTankuBaHWsl 3NEeKTPOHOB 1
oTpuLaTenbHon 06MeHHoR aHeprumn). OBMeHHas sHeprus Npy B3aMMo4elicTBAN LBYX 3NEKTPOHOB U SHEPrus
cnapuBaHus 3NEKTPOHOB C 0BPaTHbIM 3HAKOM. HE eMHCTBEHHbIN (pakTop, BnvsiHne Ha ycTOMYMBOCTb 3NEKTPOHHOM
KOHQUrypauum n3aMeHeHUs BeNnYHbI 0BMEHHOI aHeprn u nameHeHns M.

Tema 23. CkaHAMIA, UTTPUN, NaHTaH. Peako3eMenbHble 31eMEeHTbI

OnemeHTbl NoboyHoi noarpynnsl W B rpynnbl: cocTas - 17 peakosemenbHbix (P33), akTuHMi 1 14 aktuHuaos. P33:
CKaHAWi, NTTpuiA, naHtaH u 14 naHtaHmaoB. OCOBGEHHOCTU XUMUW PELIKO3EMENbHbIX 311EMEHTOB. /IameHeHWe CBOCTB
aTOMHbIX M MOHHbIX PAAMNYCOB (NaHTaHNOHOE cXaTne) B pady Lepwii - nioteumnin. CBOMCTBA NErkKUX NaHTaHNOoB 1
naHTaHa, TaXenbix - U uTTpusa. eneHne naHTaHNOOB Ha LepueByto (naHTaH, uepuii - eBpornuin) U MTTPUEBYIO (UTTPUIA,
rafonuHuit-nioTeunit) noarpynnel. [Be noarpynnbl akTUHWAOB: KIOpUS (TOPUIA-Kopuia) n 6epknus (6epknuii-noypeHcuit).
CTeneHn oOKUCNeHNs naHTaHWAO0B, LEPUs 1 eBpOnus.

Tema 24. TutaH, LMPKOHUIA, racoHMN U X coeANHEeHNA. AKBa- U TMOPOKCOKOMMIEKCbI

Moarpynna tutaHa (1Y B noarpynna ). CteneHb OKUCNEHUs U POCT aTOMHOr0 HoMepa. VI3MeHeHne atoMHbIX U MOHHbIX
pannycoB nNpv nepexone oT TUTaHa K UMpkoHuio. CBOWCTBA LMPKOHUS U radoHUs. BansiHue naHTaHngHOro cxarus.
XapakTepHble CTENEHN okMcneHns TntaHa. ObpasoBaHue AMOKCMA0B. PacTBOpeHve TUTaHa - B ropsyeit
XNOPUCTOBOLOPOLHOW M NNABUKOBOWM KACNOTAaX, B KOHLEHTPUPOBAHHON Wweno4n. PactBopeHune LMpKoHUs 1 radoHus 3a
CYEeT UX OKMCNEeHNs 1 06pa3oBaHunst aHNMoHHbIX KC. OB6pasoBaHue oKTasapuyecknx aksakomnnekcos TutaHa(Ll).
OcobeHHOCTU rnaponusa.

Tema 25. BaHaguii, HNO6MI, TaHTan. M3ononucoennHeHUsi BaHaousi: 3aBUCUMOCTb cocTaBsa ot pH.
ConocraBneHune penoKc-CBOMCTB

Moarpynna BaHanous (YB nogrpynna). CeoicTea HMOGMS 1 TaHTana. dranyeckme n XmMMm4eckme CBOMCTBA 1 UX CBS3b C
HanM4yneMm HecrnapeHHbIX ANEKTPOHOB d-3N1eKTPOHOB. MaMeHeHNs B aHeprusx ns- u (n-1)d-opbutaneir. CteneHb
OKWCNEHNS BaHAAMS B COEAMHEHNSAX (0T 2+ 10 5+).. [oaToMmy peanusytotcs CTeneHn oOKMCNeHns HMobms v TaHTana (4+
n 5+). Ctabunuaaums cteneHn oKUCNEHNs 5+ (COELMHEHNS C KOBANEHTHOMN CBSA3bIO - KNCNOPOAHbIE W ranoreHuap).
Xummyeckas yCTON4MBOCTb METANNIOB.

PacTtBopeHune BaHaams B nNnNaBnMKoBOW, a30THON, KOHLIEHTPUPOBAHHOW CEPHOM KMCOTax 1 B LAPCKOW BOAKE.
O6pasoBaHne BaHaaMH-1oHa. MekcadbTopuaHbiin KC BaHaams (Y). PacTBopeHune HMOBUS 1 TaHTana B NnaBMKOBOWA
KMCNOTE U ee CMecu ¢ a30THoI kucnoToin. ObpasoBaHue dotopuaHbix KC.

VoHbl anemMeHTOB NoArpynnbl BaHAAUS Kak ?>kecTkme Kncnothl? no MNMupcoHy. BaHaguesbie KMCNOTbI, BaHaaaTbl 1
nsononusaHanatbl. PaBHoBecus B pacTBopax coednHeHnn BaHaamMs B 3aBMcumocTu ot pH. BaHaounH-noH
(OrnokcoeaHanmi Y), Kak OCHOBHas xvMmnyeckas doopma cylecTsoBaHus BaHaans (Y) B CUIbHOKMCNbBIX pacTBopax.

Tema 26. XpoMm, monnbaeH, Bonbdppam. OKcuabl, rTMApoKcuabl, Kucnotbl. KomnnekcHble coepunHeHuns xpoma (lll)
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CoenuHerns xpoma (W). Hanbonee xapakTepHas cTeneHb okucneHus ans xpoma. Ceolictea okcupaa xpoma. ViameHeHmne
oKpacku pacTeopos conew xpoma (L) B 3aBUCMMOCTM OT YCNOBUIA.

CeoiicTBa ruapokcuna xpoma (lU). Mmoponns coneli xpoma (LU). O6pasosaHme 1 cBOMCTBA XPOMaTOB 1 B1XPOMaTOB.

PasnuyHble coeanHeHust MonubaeHa un BONbdppama: ycnosus N3MeHeHuns cTeneHen okmucneHuns. Baanmonencreune ¢
KMCnoponom Bo3nyxa. Monnkuncnotol (co,uepxaT OCTaTKn OOHOM N TOW Xe KI/ICJ'IOTbI) N retepononmnkKncnoTbl (co,uepxaT
OCTaTKn pa3HbIX KI/ICJ'IOT).

BnusHue pH Ha cywectBoBaHMe n30nonMMonMbaaToB B pasnvMyHbIX popMax: WenovyHas cpena - npeobnanaet
monunbaat-aHuoH, npu pH = 4-5 obpasyetcsa rentamonmbnat, npy pH MeHbwe 5 - okTamonubaar.

Tema 27. MapraHeu, TexHeuun, peHUin. ConcTea coe AMHEHU MapraHua ¢ pasfuYyHbIMU CTEMNEHSIMU OKUCTEHUS.
3aBucuMocCTb noteHuunana ot pH

Mogrpynna mapraHua ( Y11 B noarpynna). CoeamHeHns MapraHua B COCcTosiHusIX okucnenms M, W, 1Y, Y, Y1, Y11.
Hanbonee ycToiiumBasi cteneHb OKMCNeHUs peHust n TexHeuust. OcoBeHHOCTU pacTBOPEHUSl MeTannoB: MapraHua B
pasbaBneHHbIX KUCNoTax, PeHNs 1 TeXHeUmMs B a30THOW kucnoTe (obpasoBaHme neppeHaToB U NepTexHaTaToBs).
Crabunusaumns cteneHun okucneHns Y11.

CoenuHeHns mapraHua B cteneHun okucnenus (). Ycnosmsa nepexona B cteneHb okmucnenus (Y1) n (Y11).

MapraHey (1Y). BocctaHoBneHve nuponio3nTa (anokecuaa MapraHua) B cynbdpat mapradua (). ObpasosaHue
KNacTepoB (Ha NpUMepe peHuns).

Mapraney (Y1). Conu maHraHatbl (peHaTtbl, TexHatartbl). Peakumm omcnponopumoHMpoBaHNS MaHraHaToB.
BoccraHoBneHue MaHraHaToB B KUCNON, HEMTPanbHOM UK WEeNOYHOW Cpepax.

CoepnuHenns mapraHua (Y11), texHeuns (Y11), penus (Y11). BocctaHoBneHne nepMaHraHarta B kucnow (mapraned (M)),
B HEMTpanbHON (QUoKcua MapraHua (MMpon3unT)), WEeNnoYHoM (MaHraHar) cpenax.

Tema 28. XXene3o, Ko6anbT, HUKeNb. KOMNNeKcHble CoeAUHEHNs: YCTOMYUBOCTb, SHepreTMyeckme amarpammbl.
Ponb B 6Monoruueckux npoweccax

VIl B noarpynna. Knaccudomkauus no septukanv 1 no ropnsoHtanu (3 nepnoga d-anemeHToB). o BepTukanu: Tpuaga
Xenesa (pyTeHuii, ocmuit), Tpuaga kobanbTa (poauii, npuanin), Tpuaga HuKens (nannaauii, nnatuHel). Mo ropmsoHTanu:
CeMeicTBo Xenesa (xeneso, kobanbT, HUKENb), CEMENCTBO MNATUHbI (PYTEHUS, POLMS, NANNaaus, OCMUIA, NNaTuHa,
npuaunin).

Tpwanbl N0 BEPTUKANN: CXOACTBO MO CTPOEHMIO BHELIHUX SNEKTPOHHbBIX 060Nn04eK, peanuaaumns 6onee BbICOKMX
CTeneHel OKUCNEHWs, POCT MHEPTHOCTW. XUMUYECKME CBONCTBA Xene3a: 0COOEHHOCTY B3anMOLERCTBUS C
pasbaBneHHbIMU KACNOTaMm, C KOHLEHTPUPOBAHHOW a30THOM U 100%-Hol CepHOI KMCNOTOM (MPOoLEeCcChl naccueaumm).
BsaumopneiictBue co wenovamu: ycnosms obpasoBaHus ruapookcokommnnekca xeneaa (). CeolicTBa coeiMHeHNI
xenesa ([1): yctonumsocTb K Kucnopody Bosayxa B coctase conn Mopa. KaTtnoHHble n aHMoHHbIe komnnekcebl. Pasnuyms
no TepmoamHammnyeckoin yctondmsoctn KC xenesa (M) ¢ nurangamm cnaboro nonst v cunbHoro nons, cornacHo TKI.
CoenuHenns xenesa (WL). M'moponua pacteopos coner xenesa (LU). BansHne cunbHbIX KMCAOT, WeNo4YHON cpenbl Ha
rnoponuns. CXoACTBO OTAENbHBIX CBOWCTB conel xene3a (L) ¢ conamn xpoma(ll), antommnns(l), xenesa (1) ¢ marHng
(). YcTon4mBoCTb KaTMOHHBIX M aHMOHHbIX KC.

CsolicTBa KobanbTa 1 HUKENS: PacTBOPMMOCTb B KMCNOTaxX U Lenovax (6onblias MHEPTHOCTb, YEM Y Xenesa).
Yctoiumnsoctb KC kobanbta (M) u Hukens (M) no oTHoweHuo K kucnopoay Bosnyxa. Oktasgpuyeckas 1
Tepasgpuyeckas koHgurypaumm KC kobanbT (M). Oktasapudeckme (akBaKC) n tetpasppudeckne KC Hukens (IM).
Ycnosus peanusaumm NnoCKOKBaApaTHOM KoHgpurypaumn. BoamoxHocTe obpazosaHus xenatos - Hukenb (1) ¢
OMMETUNTTNOKCYMOM.

Tema 29. Metannbl nnatuHoBow rpynnbl. KuHeTMYeckast UHepTHOCTb. KoMnnekcHble coeAMHEHUSA: U30MepuUs,
achdpekT TpaHC-BNUAHUS

MnaTtnHoBble MeTtannbl (MM). Hannume BbiCWWX CTENEHER OKUCNEHNS Y NNaTMHOBLIX MeTannoB. CnocobHOCTb K
KomnnekcoobpasoBaHmio. [JoHOPHO-aKLEeNTOPHOE B3anMOLECTBUE U YBENNYEeHME pacluenneHmnst d-opbutanei
KpucTannndeckum nonem nuraHga. ObpasoBaHue KOBaNeHTHbIX CBS3ei ¢ nuraHooM. ObpasoBaHme HU3KocnnHoBbIX KC
(maxe c nurangamu cnaboro nonst). MHeptHocTb KC. N3mMeHeHne kuHeTndeckoi nHeptHoctun B MG no BepTukanu:
(CBA3b C YBENUYEHMEM SHEPTMM PaCLLENNEHNS KPUCTANIMYECKM NOSIEM NUraHa0B U yBENNYEHNEM NPOYHOCTH
KOBaneHTHOW cBsi3n MeTann-nurang). MosbiweHne AedopMUPYEMOCTI ANEKTPOHHbIX 06onoYek y Tsxxenbix MM.
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Tema 30. Menb, cepebpo, 3onoto. OucnponopumoHnposaHue coeguHeHumn M(l). CoeanHeHuns meau(ll). @opmbl
KOOpAVHALMOHHOro nonuagpa

Moarpynna meawm (1 B noarpynna). Monspuayolwee nencTeme Menm, cepebpa u 3onota. MIsaMeHeHUe XMMUYECKOiA
aKTVMBHOCTM OT MeAM K 30M10Ty. YCTONYMBOCTb Ha BO3ayxe. Pacnonoxexue B pagy HanpsxeHun. PacTteopuMocTb: Melb v
cepebpo - B KOHLEHTPUPOBAHHbIX a30THOI 1 CEPHOI KMCNoTax (B XNOPUCTOBOAOPOAHOM KMCNOTE B NPUCYTCTBUN
Kucnopopna), 3051070 - B ropsiyei CeneHoBor KUCNOTE U B LLAPCKOM BoAKe. XapakTepHas CTeneHb OKUCNEHUs Ans
cepebpa. KomnnekcoobpasoBaHue coenmHeHnii meom (1) n cepebpa (1) B aMmmake unm B n3bbiTke 04HOMMEHHOIO
aHVnoHa. XapakTepHas cTteneHb okucneHms ons meaun. iameHenune useta conet meam (1) 3a cyet
KomnnekcoobpasoBaHusi. AMcpoTepHOCTb rugpokcuaa meam (). ObpasoBaHue rugpookcokynpata. meam (1)
PactBopuMocTb B U36bITke ranoreHnaoB. KatnoHHble 1 aHnoHHble KC (kynparthbl).

XapakTtepHas cTeneHb OKUCNeHns Ons 3ono0Ta. AMGOTEPHOCTb okcuaa v rmapokcuaa sonota (W). ObpasosaHue
aypaTtoB C KOOPAMHALMOHHBIM YUCIOM 4.

KoHTponbHas pabota

Tema 31. Pa3bop KOHKpeTHOM cutyauum: "PaclienneHue d-ypoBHSI KpUCTAN/IMYECKUM MOJIEM pa3HON
cuMMeTpum”

N3MeHeHVe MakcManbHO CTENEHU OKUCNEHUS, OTBEYAIOWEN YCTONYNBLIM COEANHEHNSIM B TOPU3OHTaNbHBIX psaax
nepexoaHbIX METaNN0B (3a CHET YBENMYEHNS YUCNA SNEKTPOHOB 1 3a CHET UX cnapmBaHns). CBsA3b NEPEMEHHON CTENEHN
OKMCNEHUS C 3aMOMHEHHBLIM NMOAYPOBHEM.

MarHuTHble cBoicTBa. CNUHOBBIA MOMEHT M YACNO HECMAPEHHBIX 3/IEKTPOHOB. [TOHATME O AnaMarHUTHbLIX U
napamarHnTHbIX atomMax (MoHax). BeicokocnuHoBble 1 HM3kocnmHoBblie KC.

Ontuueckme ceonctea. Teopus kpuctanamdeckoro nong (TKIM) n marHmtHble ceonctea KC nepexogHbix MeTannos, nx
okpacka. [Mepexon HopManbHOro B HEBO36YXAEHHOM COCTOSIHMSI 9N1eKTpoHa Ha t2g-opburTanb, nepexon aneKTpoHa B
BO306Yy>XJEHHOM COCTOSIHMU Ha eg-opbuTanb.

Tema 32. Xumusa f-anemeHtoB. CeMencTBO NaHTaHUOoB. JlaHTaHuOHoe cXxaTtme. CeMecTBO aKTUHMOOB.
TpaHCcypaHOBbIE 3/1IEMEHTbI

OnemeHTbl NoboyHoi noarpynnel W B rpynnbl: BXoAsT 32 anemeHTa - 17 penkoseMenbHbix (P33), akTuHwi n 14
akTMHngos. P33: ckaHamin, NTTpuiA, naHTaH n 14 naHtaHMaoB. I3MeHeHne aTtoOMHbIX 1 MOHHbIX PaanyCcoB (NaHTaHWOHoe
cxartuve) B psgy uepwii -ntoteumin. CBONCTBA Nerkux NaHTaHNAoB U NaHTaHa, Taxenbix - UTTpus. leneHvne naHtaHMooB
Ha LepreByto (naHTaH, Lepwii - eBpOnNuin) N UTTPUEBYIO (MTTPUIA, rafonMHUA-NIOTELNIA) NOArpynnbl. [1se noarpynmnbl
aAKTVHWLOB: KlopUs (Topuii-kiopunin) n 6epknus (bepknuii-noypeHcmii). CTeneHn OKUCNEHUS NaHTAHULO0B, LEpUs 1
eBponusi. OCOBEHHOCTN XUMMM NaHTaHWLOB.

Hanbonee ycToitunBas cteneHb okUcneHus naHtaHnnos. CteneHb okncneHuns uepusi. OCOBEHHOCTM XUMUU NaHTAHWAOB:
obpa3zoBaHne CoeIMHEHNI C NPENMYLLECTBEHHO MOHHBIM TUMOM CBS3K (aHanormyHo W3M), nns f-opbutaneii n
d-opbuTanein xapakTepHo pacluenneHue B nonsix 6onee HU3KOM CUMMETPUM, YeM cdoepuyeckast, adpdekT ctabunusaumm
KpUCTanInyeckKnum nonem HeaHadynTeneH.

AKTUHUAbI: PAANOAKTMBHBIE CBOWCTBA B OTNIMYME OT NaHTaHunoB. CtabunbHOCTb M30TOMOB. Hannyme Heckonbko
SNEKTPOHHbIX KOHpurypauwmii. Conoctaenexve aHeprum 5f- n 4f-anekTpoHoB.

TpaHcypaHoBble 3N1eMEHTHI.

Tema 33. Fannun, nuuaun, Tannun. NMoctnepexonHbie MeTannbl. BropuyHas nepuoanyYHOCTb

MoctnepexonHble MeTannbl (raniuia, uHawi, Tanauin). OTaMune ot TunMyYecknx (6op 1 anoMuHKiA). BinsHue Ha cBoiicTBa
MONHOCTBIO CPOPMUPOBAHHOM 18-3n1eKTPOHHON 060104Ka. HEMOHOTOHHOCTb Kak "BTOpPMYHAs NepUoANYHOCTL" B rpynnax
NOCTNEPEXOAHbIX 3N1EMEHTOB. [1POTNBONONOXHOCTL NEPEXOAHBLIM 3fieMEHTaM. DPEKT MHEPTHON Napsbl.
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Tewma 34. Bop v antoMuHuin. FMapuabl, okcuabl, rmapokcnabl. bBopHasa kucnora

ANIOMUHWA 1 Bop. ANIOMVHWIA - TUNWYHBIA METANN, HO €r0 COeANHEHWS KOBANEHTHbI. AMCDOTEPHbIE CBONCTBA antOMUHMS,
o1nunyre ot 6opa. AHNOHHbIE 1 KaTnoHHble KC antoMmHms. O6pa3oBaHMe OKCUOHON NNEHKW: PacTBOPUMOCTb B Lienoyax.
BaanmogeiicTeue ¢ kucnotamu. 'mgponuna conen antommHma (L).

Bop. ObpasosaHue 6opHO KMcnoThl, Kak kucnotsl Jlbionca. O6pasoBaHve 60pPOBOAOPOLOB - COELNHEHWIA C
[ednLMTOM 3NEKTPOHOB. TpexXLEeHTpoBas CBA3b.
Tewma 35. UHepTHbIe rasbl.

OTKpbiTe 6naropofHbix rasos. MpocTble BewecTsa 6naropoaHbIX ra3os. Vix 0iHOAaTOMHOCTb. I3MeHeHne CBOWMCTB B
PS4y Fenvii, HEOH, aproH, KPUNTOH, KCEHOH, PaAoH (paanycbl aTOMOB, YMCO 3NIEKTPOHHbLIX 060I04EK, MONSPU3YEMOCTD).
"Ouccunaumsa” renus. PagnaunoHHbie adodoekTbl pagoHa.

BHellHWe aneKTPoHHbIe YpoBHM 6naropodHbiX rasos. XMMUYECKUe CoequHeHNs KpUMNToHa U KCeHoHa (doTopubl,
okcuabl, okcugpTopuabl). CTPYKTypa oTOPWI0B KCEHOHA pasnnyHoro coctasa. CUCTEMbl C MHOTOLIEHTPOBLIMU
[eNoKanM30BaHHbIMU MONEKYNAPHBLIMM OpBUTansaMn KCeHoHa 1 KpunToHa. Oco6eHHOCTY rmaponm3a OTOPU 0B KCEHOHA.
KceHoHoBas kucnota. OkucnuTenbHble CBOMCTBA BOLOHbIX PACTBOPOB KCeHOHa. KoMMnnekcHble coeiMHeHNs KCeHoHa U
kpuntoHa. ObpasoBaHue knatpaTtosB. O6nacTu NpMMeHeHnsl GnaropoaHbIX rasos.

5. MNepeueHb yue6HO-MeTOAMYECKOro obecnevyeHns st CaMOCTOsSITeNbHOWU paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/tOYAET Kak MOSHOCTbI0 CAaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 O0TPaboTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO Mo AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOIi U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauum ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpEeX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpPCUTET"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) dpegepanbHoro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYNIO)

®DOHL OLEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOAYMIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMIOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS cneayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pe3dynbTatam 06y4eHns No LUCLUMNANHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNSA CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOSYNIO);

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

- coaepxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUPYEMbIM pe3yibTaTtaM, 3a0aHns pas3/indHbIX TUMOB.

@DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMNAUHBI (MOLYNO).

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (M6o B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (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
Ob6pasoBaTtenbHble pecypcbl MHTepHeTa ? XUMUSA - http://media.ls.urfu.ru/chemistry/

ONeKTPOHHblE 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. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)

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

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

pa60Ta C MHTepHeT-I/ICTOLIHI/IKaMVI; - NOAroTOBKY K pas3/iMyHbiM oopMaM KOHTpONSA (TeCTbI, KOHTPOJIbHbIE
pa60TbI, KOﬂJ'IOKBVIyMbI); - MOArOTOBKY M HanucaHne pedpepartos; - BbINONHEHNE KOHTPOJbHbIX pa60T; -
NnoAroToBKy OTBETOB HA BOMPOCHI NO pPa3/In4HbIM TEMaM OUCUUNJINHDI B TOW nocneposaTenbHOCTH, B
Kakowm OHu npencrasnieHbl. I'InaHmpOBaHme BpeMeHMN, HeobXx0AUMOro Ha n3ydeHne ancumnnimnH,
CTyaeHTaM Nnydile BCero oCywecTBnAaATb BeCb CEMECTP, NnpenycMmartpueas npn 3aToM perynsapHoe
NOBTOpPEHME MaTtepuana. I'Ipm N3y4eHnn oucunniinHbl cCHavdana HeobX0AMMO MO KaxXaon Teme
npo4ynTaTtb peKkoMeHOO0BaHHYIO nnuTepaTtypy n COCTaBUTb KpaTKVII7I KOHCMEKT OCHOBHbIX MONOXEHWUIA,
TePMUHOB, CBELEHNA, Tpe6y+om,v|x 3aroMMHaHNS N ABNSOWNXCA OCHOBOMONAararmLmMMn B 3TON TEME
Onsa oCBOEHMA nocnenyrwwmnx Tem Kypca. Ins pacwunpeHnd 3HaHnsa no ancumnnmHe pekoMeHaoyeTcs
Mcnonb3oBaTtb MHTepHeT-pecprbl; npoBOONTb NOUCKKU B Pa3/inyHbIX CUCTEMaAxX N NCMNOJIb30BaTb
matepuanbl CalToB, PEKOMEHOOBAHHbIX NpenoagasaresieM. I'Ip|/| noaroToBke K KOHTpOJ’IbHOI7I pa60Te
HeobxoOMMO npo4ynTaTtb COOTBETCTBYOWME CTPaHNLbl OCHOBHOIO yqe6H|/|Ka. XXenaTenbHo Takxe
YTEeHWe OOMONMHUTENBbHON nmteparypbl.
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3a4eT un MoaroToBka CTyAeHTa K 3a4eTy BKoyaeT B cebs Tpu atana:
aK3aMeH |- camocTosiTenbHas paboTta B TEYEHWE CEMECTPA;

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

- MOArOTOBKA K OTBETY Ha BOMPOChHI, cogepXauwuecs B Gunetax.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

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

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

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

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

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

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

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

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

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

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

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

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

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u y4ebHbIM nnaHoM Mo cneuunanbHocTu: 04.05.01
"PyHpameHTanbHaa v npuknagHas xumMmsa" u cneumannsaumm "OpraHnyeckas xmmms".
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Mporpamma gucumnnuHel "HeopraHundyeckas xummg"; 04.05.01 "®yHoamMeHTanbHas v npuknagHas xmMus".

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
Cneuvnanusaumsa: Oprasnyeckas xumms

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;
[Hayuy. peq.: o.x.H., npodp. ®. B. Nesatos, a.x.H., npod. H. A. Ynaxosund].-KasaHb: [KasaHcknii yHueepcuteT], 2011.-; 21.
Y.1: Obwas xumus / [cocT.: P. P. AMunpos n op.].-2011.-142 c.

2. Obwas n HeopraHuyeckas xmMus: yuebHoe nocobue ons caMocToATeNbHOM paboTbl CTyAeHTOB / KasaH. goenep. yH-T;
[Hayuy. peq.: o.x.H., npodp. ®. B. leBatos, A.x.H., npod. H. A. Ynaxosund].-KasaHb: [KasaHckuin yHusepcuTteT], 2011.-; 21.
Y. 2: Xumus anemenTos / [cocT.: . A. Booc n gp.].-2011.-140 c.

3. MnnHka H.J1. Obwas xumus. - Mocksa: ViHTerpan-pecc. - 2008. - 727 c.

4. l'enbgomaH, M. U. HeopraHunyeckas xumus : yuebHoe nocobue / M. U. Fenbcpman, B. M. OcTpartos. - 2-e nag., cTep. -
CaHkT-leTepbypr : NlaHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTPOHHbINA // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/4032 (nata obpaweHusi: 28.02.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTenen.

5. Maenos, H. H. Obwwas n HeopraHuyeckas xumns : y4ebHuk / H. H. MNMaenos. - 3-e uag., ucnp., gon. - CaHkt-MNetepbypr :
NaHb, 2011. - 496 c. - ISBN 978-5-8114-1196-2. - TekCT : 3NeKTPOHHbIN // JlaHb : aNeKTPOHHO-6MbNnoTeyHas cuctema. -
URL: hitps://e.lanbook.com/book/4034 (nata obpaieHns: 28.02.2020). - Pexum pgocTtyna: ons aBTopus. nonb3oBaTtenei.

6. Cepasnosa, H. [1. Obwas n HeopraHmyeckasi XUMms: aKCnepuMeHTanbHble 3aa4aqm U ynpaxHeHus : yuebHoe nocobue
/ H. [0. Ceepanosa. - CaHkT-eTepbypr : JlaHb, 2013. - 352 c. - ISBN 978-5-8114-1482-6. - TeKCT : aNeKTPOHHbIN // J1aHb
: 3NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/13007 (pata obpalieHns: 28.02.2020). -
Pexum goctyna: ons aBTopua. nonb3osatenei.

JononHutenbHasa nuTteparypa:

1. B noMoLb NEePBOKYPCHUKY MpU M3y4YeHun oBLEel N HEOPraHWYeCKOol XMMun: yuebHo-MeToan4eckoe nocobue/ KasaH.
denep. yH-T; [Hayy. ped.: o.x.H., npod. P.P. AMupos. -KasaHb: [KasaHckuii yHnsepcuteTt], 2014. - 55 c.

2. NNabopaTopHblit MpakTyKyM o oblweit 1 HeopraHuyeckol xummm / KasaH. doenep. yH-T; [Hayd. ped.: A.X.H., npod. P.P.
AMupos. -KasaHb: [KazaHckuin yHmeepcuteT], 2015. - 99 c.

3.MeTtoaunyeckme ykazaHus K CMHTE3aM HeopraHnyeckux BelwecTs. - KasaHb: K'Y, 2006. - 24 c. - TeKCT : 9aNeKTPOHHbIN. -
URL: http://old.kpfu.ru/f7/bin_files/chem0008.pdf (nata obpaweHusi: 02.03.2020). - Pexwrm gocTtyna: oTKpbITbIN.

4. babkuHa C.C., booc I'.A., bbiukosa T.W., OessitoB d.B., KyabmuHa H.J1., Kyteipesa M.IM., CanbHukos O.U.,
CanpebikoBa 3.A., TumoweHko O.M. MeTtoguyeckoe nocobue no obwei xummum Ans camocTosTensHol paboTol
cTyneHTOoB. - KasaHb: K'Y, 2009. - 131 c. - TekcT : anekTpoHHbIn. - URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (nata obpauweHus:
02.03.2020). - Pexum poctyna: OTKpbITbIN.

5. MnuHka H.J1. 3anaun n ynpaxHeHus no obwei xumnm. - Mockea: UHterpan-pecc, 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
Cneuvnanusaunsa: Oprasnyeckas xumms

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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