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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
peaynbtatamm ocBoeHns OMOIMN BO

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

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
OriK-1 CnocobeH aHanM3npoBatb U MHTEPNPETUPOBATb Pe3y/bTaThbl XMMUYECKMX

3KCMNEePUMEHTOB, HABMIOAEHUA N N3MEPEHUIA;

Orik-2 CnocobeH NpoBoanTb C cObN0AEHNEM HOPM TEXHMKM BE30MaCcHOCTU XUMUYECKNIA
9KCMEPUMEHT, BKNOYAs CUHTE3, aHanns, M3y4eHne CTPYKTypbl U CBOWCTB BEWECTB U
MaTepumanos, CCNenoBaHNE NPOLLECCOB C UX y4acTUEM;

Orik-4 CnocobeH nnaHnpoBaTb paboTbl XMMUYECKON HanpaBneHHoCcTU, obpabatbiBaThb 1
MHTEPNPETUPOBATL NONYyYEHHbIE PEe3YNbTaThl C UCMONb30BAHNEM TEOPETUYECKNX
3HAHW M NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

OlK-6 CnocobeH npecTaBnsiTb pe3ynbTathl CBoei paboTbl B YCTHOM 1 NMMCbMEHHON dhopMme
B COOTBETCTBUM C HOPMaMU 1 NpaBuniamm, NPUHATEIMU B NPOGIECCNOHANIbHOM
coobllecTse.

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

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

JonxeH ymeTtb:

YMeTb: NPUMEHSATb TEOPETUHECKUE 3HAHNS O CTPOEHWUW, N3MEHEHNM COCTaBa U PeakLMOHHOM CNOCoBHOCTH
pearvpyoLyx BeWeCTB AN NpeackasaHns 0cobeHHOCTeN NPoTekaHWs peakuuii, cocTasa, CTPOEHUS 1 CBOWCTB
NpPOLyKTOB; NONb30BaThCs [epnoanyeckoin CUCTeMoin.

JlonxeH Bnanetb:

Bnanetb HaBbIKaMy XMMUYECKOr0O 3KCMIEPUMEHTA C Y4ETOM MpaBu TEXHUKU 6E30MacHOCTY NPY UCM0NIb30BaHUN
XMMUYECKMX PEeaKkTVBOB, aHann3a pesyibTaToB OMbiTOB 1 (POPMYNIMPOBaHMSt 060CHOBAHHbIX BbIBOLOB.

JlonxxeH 0eMOHCTPMPOBaTb CMOCOBHOCTL 1 FTOTOBHOCTb:

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

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.08 OucumnaunHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOWA
obpasosatenbHoi nporpammbl 04.03.01 "Xnumust (AHanMTuyeckas XuMns)" n 0THOCUTCS K 06513aTeNbHbIM OUCUMMTIMHAM.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

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

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

KoHTakTHas paboTa - 444 yaca(os), B TOM yucne nekumm - 106 4aca(os), npakTnyeckue 3aHstus - 118 yaca(os),
nabopaTopHblie paboTbl - 218 Yaca(oB), KOHTPO/b CAMOCTOSITENbHOW PaboThl - 2 yaca(os).

am PAEKTPOHHBH
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CamocTositenbHas pabota - 168 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMIUHDIL: 3a4eT 1 9k3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO 2 CEMECTpe.

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

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

Buabl un yachbl
KOHTaKTHOW paboThbl,

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

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

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

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

CTpoeHmWe anekTPOHHbIX 060NoYEK.
Mepuoanyeckre CBOMCTBA aTOMOB

Tewma 3. Neproaunyeckne ceoricTBa

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

" IMeTon MonekynsipHbix opbuTanei.

Tema 5. MexmonekynsipHble

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

COCTOSIHME BelecTBa

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

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

Tema 8. Xunokoe coctosHue

8. |BewectBa. Obwme cBolicTBa 1 4 2 6 6
pacTBOpPOB.
Tema 9. KonnuratmsHble cBolicTBa

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

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

‘locHoBaHW. Peakunu B pacTBopax

Tema 11. KomnnekcHble coeanHeHus.
TepmoanHamunka n KMHeTmka

11 peakuuii ¢ y4acTiem KoMMneKCHbIX 1 6 6 8 10
‘lcoennHernin. Teopun cTpoeHus
KOMMNNEKCHbIX COeaNHEHWIA.

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

Tema 13. SnekTpoaHbie NOTEHUMANbI.
13.|XnMmyeckne NCTOHHUKM TOKA. 1 4 4 7 8

Tema 14. SnekTponus. Kopposus.

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

CrpaHnua 4 13 21.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

16.

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

4

7

17.

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

18.

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

19.

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

20.

Tema 20. PNINKO-XUMUYECKNIA
aHanus.

21.

Tema 21. lleno4yHbie n
LEeNno4YHO3EeMenbHble METaN/bI.

22.

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

okucneHusi. KomnnekcoobpasoBaHue.

23.

Tema 23. CkaHOuiA, UTTPWIA, NAHTaH.
PenkosemenbHble 9NeMEHTbI.

24.

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

25.

Tema 25. Banaguii, HMobuia, TaHTan.
M3ononncoeanHeHns BaHaans:
3aBNCUMOCTb cocTasa oT pH.
ConocTaBneHune penokc-CBOWCTB.

26.

Tema 26. XpoMm, MonmbaeH,
Bofbdppam. Okenabl, FMOPOKCUabI,
K1cnoTbl. KoMnnekcHble coeauHeHns
xpoma (LL).

27.

Tema 27. MapraHeu, TEXHELMIA,
peHunii. ColicTBa COEANHEHWI
MapraHua ¢ pasnu4yHbIMK CTENEHAMMN
OKMCneHms. 3aBMCUMOCTb
noteHumana ot pH.

28.

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

29.

Tema 29. MeTtannbl NnaTtMHOBOR
rpynnbl. KuHeTnyeckas MHEPTHOCTb.
KomnnekcHble coeanHeHns:
n3omepus, agpdPekT TpaHC-BNNAHUS.

30.

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

31.

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

CrpaHnua 5 ns 21.




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

Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl
Tema 32. Xumuns f-anemeHTOB.
CeMelncTBO NaHTaHWUOOB.
32.|NaHTaHnaHoe cxatune. CeMelicTBO 2 2 4 6 2
akTUHMOoB. TpaHcypaHoBbIe
3M1IEMEHTbI.
Tema 33. Mannuir, OV, Tannni.
33.|[[MocTnepexonHbie MeTanbl. 2 2 2 6 2
BTopuyHas nepnoanyHocTb.
Tema 34. Bop 1 antOMUHMIA.
34.|l'mapuabl, oOKCUAabl, FMAPOKCUIbI. 2 2 2 6 2
BopHas kucnota
35.|Tema 35. NIHepTHbIE rasbl. 2 2 2 6 2
Ntoro 106 118 218 168

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

JlokannaoBaHHbIE 1 OENOKANN30BaHHbIE CBSA3N. Tpex- N MHOIroueHTpOoBble CBA3N.

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

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

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

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

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

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

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

Tema 6. XuMnyeckas TepmoanHaMmKa

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

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

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

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

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

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

Tema 7. XuMuueckoe paBHoBecue. KMHeTUKa XMMUYECKUX peakuumn

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

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

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

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

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

Tema 8. XKupkoe coctosiHue Beluectsa. ObLime cBOMCTBa pacTBOPOB.

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

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

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

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

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

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

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

Tema 10. Teopun KMCNOT M OCHOBaHUIA. Peakuun B pacTBOpax

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

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

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

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

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

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

Tema 11. KomnnekcHble coeaMHeHus. TepmoouHaMuka U KUHeTUMKa peakL Ui ¢ y4acTueM KOMIMIeKCHbIX
coeauHeHUN. Teopun CTPOEHUSI KOMMNNEKCHbIX COe AUHEHUN.

KoopamHaumoHHas HeHAChIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHUSt KOMMIEKCHBIX (KOOPAUHALMOHHbIX
coeanHeHwnin). Coctas KOMMNEKCHbIX coeanHeHnin. KoopanmHaumoHHas Teopus BepHepa. BHewHss n BHyTpeHHSS
KOOpAMHaLMOHHbIe cdpepbl. KaTMOHHbIE, aHNOHHbIE U HENTpanbHble KOMMNeKChl. HoMeHknatypa KOMNAeKCHbIX
COELVIHEHWIA.
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TunnyHole KomnneKcoo6pasoBaTenv|. CDaKTOpr, onpenendwouwmne CNOCOBHOCTb aTOMOB U MOHOB BbICTyNnaTb B Ka4eCTBE
KOMﬂﬂeKCOO6paSOBaTeﬂﬂ. KOOp,D.I/IHaLI.I/IOHHOG 4ymcno KOMﬂﬂeKCOO6pa3OBaTeﬂH. MNameHeHne KOOpANHALMOHHbBIX YM1cen
aTOMOB 3JIEMEHTOB MO rpynnam ﬂepVIO,ElM'-IeCKOVI cuctembl. [NonoxeHne aneMeHTOoB-TUMNYHbLIX KomnneKcoo6pasoBaTene|7|
B HepMO,ﬂ,M'-IeCKOVI cucrteme.

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

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

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

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

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

Tema 13. AnekTpoaHble NOTEHUMaNbl. XMMUYECKME UCTOYHUKU TOKa.

OKUCNUTENbHO-BOCCTAHOBUTENbHbIE (3NEKTPOAHbIE) NOTeHUManbl Kak KONMMYeCTBEHHAs XapakTepucTikKa
OKWUCNNTENbHO-BOCCTAHOBUTENbHBIX cUCTeM. YpaBHeHne HepHcTa. 3aBncMOCTb BENMUYNHBI 3NEKTPOAHOro noTeHunana
OT KOHLIEHTpaL/Mm1 OHOB B pacTeope, pH, Temnepartypbl, komnnekcoobpasosaHus. MNpupoaa ckadyka noteHumana Ha
rpaHuue pasgena gas. BooopoaHbiit anekTpoa Kak anekTpo cpasHeHus. CTaHOoapTHble aNeKTpoOHble NoTeHUmansl 1
cnocobbl Ux onpeaeneHns. 3aBUCMMOCTb MeXly BENMYMHAMMN OKUCTUTENbHO-BOCCTAHOBUTENbHbBIX MOTEHLMANOB CUCTEM
1 n3mMeHeHneM aHeprum Mobca. icnonb3oBaHne cTaHOapTHLIX MOTEHUNANOB A5 OLEeHKN BO3MOXHOCTU MPOTeKaHWs!
OKWUCNNTENbHO-BOCCTAHOBUTENbHbIX PeaKLIMi.

OKMNCNNTENbHO-BOCCTAHOBUTENBbHBIE CBOWCTBA BOAbI. YCTONYMBOCTD OKUCIIMTENBHO-BOCCTAHOBUTENBHBIX CUCTEM B
BOJHbIX PaCTBOPAX.

OnekTpoAaHble NoTeHuMansl MetannoB. CTaHAapTHbIE NEKTPOAHbIE NOTEHLMANbI 1 3NEKTPOXMMUYECKUIA paa
HanpsiXeHnin meTannos. MNonoxeHre MeTanNNoB B psioy HANPSXEHU A U BO3MOXHOCTb X B3aVMOAENCTBUS C BOAOWA,
BOJHbLIMY pacTBOPaMU KMUCOT U WenoYel, ConsiMm Apyrx MeTanioB. AKTVBHOCTb METANIOB B 3aBUCMMOCTH OT WX
NONOXEHNS B psiay HanpsiXeHWi 1 B nepuoanyeckoii cucteme. Moabop okucnuteneli n BOCCTAHOBUTENE C y4eTOM
CTaHOapPTHbIX OKUCIMTENBHO-BOCCTAHOBUTESbHBIX NOTEHUManos. Juarpammel Jllatumepa n ®dpocTa.

[MoHATNE O ranbBaHNYECKUNX 3NIEMEHTAX, aKKyMmynsaTopax.

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

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

OKncnMTENbHO-BOCCTAHOBUTENbHLIE npouecchbl C yH4aCcTneM anekTpmnyeckoro Toka. SﬂeKTpI/IHeCKI/IIZ TOK KaK CUIbHbIIA
OKUCNSIOWNIA 1 BOCCTaHaBNMBatOWMiA areHT. CxeMbl npoueccoB Ha anekTpogax (I/IHepTHbIX n aKTI/IBHbIX) npu
ANeKTponn3e pacnnasos conemn n BOOHbIX pacTeopoB COnei, KUCNoT N OCHOBaHWUI. BbloeneHne Ha katone Booopoaa,
meTtannos. OKucneHne Ha aHoae MPOCTbIX N CNOXHbIX aHNOHOB.

Tema 15. ManoreHbl U UX coeguHeHNs

Obwas xapaktepuctuka aneMeHToB. CTpoeHVe aToMOB. VI3MEHEHME MO rpynne aToMHbIX PaauycoB, MOHU3ALMOHHbIX
NnoTeHUManoB, CPOLACTBA K 3NEKTPOHY M 3NEeKTPOOTPULLATENBHOCTU ANEMEHTOB. BaneHTHOCTb 1 CTENEHN OKNCNEHNS
aTtoMoB. VIaMeHeHre no rpynne yCTONYNBOCT COEAMHEHWIA B BbICILEN CTEMEHN OKUCEHUS aTOMOB. XapakTep
XUMWYECKMX CBSA3El B coednHeHusix. MpuaHaku metannnyHocTn y noga. OcobeHHocTn dptopa.

dursmnyeckne CBOMCTBA NPOCThLIX BeLecTB. I3aMeHeHMe TeMnepatyp nnasneHns u KuneHusi B psay dtop-acTar.

XnMmnyeckue CBOMCTBA NMPOCTbIX BEWECTB. VI3MEHEHME SHEPrN CBSI3N B MONEKY/AX rafioreHoB Mo rpynne u
peakumoHHasi crnocobHoCTb ranoreHoB. OTHOLWEHWE K BOAE, WenoyYaM, MeTannam 1 Hemetannam. TOKCUYHOCTb
ranoreHoB. Mepbl NpPefoCTOPOXHOCTY Npu paboTe C ranoreHamu.

DopMbl HAXOXAEHNS ranoreHoB B npupoae. O6wmii NpUHUKMN NONyYeHUst CBOBOAHbIX ranoreHoB. MNprMeHeHe.
"anoreHoBOOOPOAbI. YCTONYMBOCTb MOMEKYN. XapakTep XMMUYeCKUx CBA3ei B Monekynax. Accoumaums Monekyn
gToposofopoaa. Pusnyeckne CBONCTBA ranoreHoBoAOPOAOB. IaMeHeHne Temnepatyp nnasneHns 1 KUNeHus B pagy
PTOPOBOAOPOA-NONOBOLAOPOL.

Xumnyeckue cBoiicTBa. PeakumoHHas cnocobHOCTs. BoccTaHOBMTENbHbIE U KUCNOTHbIE cBOMCTBA. OCOBEHHOCTU
PTOPOBOAOPOAHON KMCNOThl. OBbLWMe NPUHLMMLI NONYYEHUS FanoreHoBoAOPOAOB. [TPOMbIWNEHHOE NONYyYEHNE CONSHOM
Kucnotbl. [pMeHeHne CONSHOM 1 NNaBMKOBOI KUCNOT.
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["anoreHmabl. [anoreHnabl OCHOBHbLIE, aM@oTepHble, KUCNOTHbIE. I'Ionleeprle ranoreHnabl. Ceolictea. OCoBEHHOCTM
rmgponnsa rasioreHnnooB pa3HbIX TUMOB. rI/I,D,pOCpTOpVI,D,bI.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Tema 18. Bogopon 1 ero coeauHeHus. Yrnepoa, KpeMHUin, repMaHuil U UX COeAUHEHUS.

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

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

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

MeTannuyeckas cBasb. OCOBEHHOCTM KPpUCTaNNYEeCKOro CTpoeHns 60/blWNHCTBA MeTanno.. MNpenctaBneHns o 30HHOM
CTPYKType TBepaoro Tena. Xnummyeckas CBsidb B MeTannax u obpasoBaHme "anekTpoHHOro rasa". MNoHsiTie o BaneHTHoOM
30He, 30He nposoaunmocTn (3I1) n paspewenHoi 3oHe (P3). MNepekpbiBaHne B3 n 31, pazgeneHne 3anpeleHHon
30HOW. [leneHne TBepabIX TEN HA AMANEKTPUKMW, NONYNPOBOSHMUKM N METaNbl. DNEKTPOHHO-AbIPOYHAS NPOBOANMOCTb.

Tema 20. DU3NKO-XMMUUYECKUN aHaNuU3.

Dunanko-xmmmnyeckun aHanns (PXA). ViayseHrne pnanyeckoro CBONCTBA CUCTEMbI Kak (DYHKLMM COCTaBa UN BHELWHNX
ycnosuii. TepMuHbI 1 NOHATUSE DXA (rOMOreHHbIE CUCTEMbI, FETEPOreHHbIE CUCTEMBI, Pa3a, YMCNOo cTeneHen ceoboapl,
9BTekTUKa). Mpasunno ¢as MN'bbca. Tunbl avarpamm: 1.Juarpamma COCTOSHNS OBYXKOMMOHEHTHOW CUCTEMBI C
SBTEKTMKOW (KOMMOHEHTbI HEOrPaHNYEHHO PACTBOPUMbI B XMOKOM COCTOSHUM U HEPACTBOPUMbI B TBEPLOM).

2.[lmarpamma c B3avIMHO HEOrPaHWYEeHHO PacTBOPUMOCTbIO B TBEPAOM COCTOSIHUM (3TO M30MOPCOHbIE BElecTBa,
KpVCTannunayiowwmecs B 0AMHaKoBbIX doopmax). TBepble pacTBoOpbI (3aMeWeHNs 1 BHEAPEHUS).

3.0unarpamma B cnyyae 06pasoBaHunst XMMUYECKOrO (MHTEPMETANNIMYECKOT0) COEANHEHMS.
MpuHUKMnbl HenpepbiBHOCTM U cooTBeTcTBUSA H.C.KypHakoBa. MeTtannoxmmus.

Twnbl MeTannos:

1.MeTannbl B3aMMHO pacTBOPSIOTCS B XMIKOM COCTOSIHWM, a B TBEPLOM 06pasytoT 3BTEKTUKY.
2.MeTtannbl He B3aMOLENCTBYIOT APYr C APYrOM HU B XWAKOM, H/ B TBEPLOM COCTOSHUSIX.
3.MeTannbl 06pasytoT Lpyr ¢ APYroM Xuakue 1 Teepaple pacteopbl Ntoboro cocTasa.
4.Metannbl 06pasyoT Mexay cobo 0OHO NN HECKONBbKO METANNYECKUX COEANHEHNIA.

MeTtannnyeckme pacTBOpbI. O6pa303aH|/|e HepreTn4ecknx npu ycnosnmn aHepreTnyeckoro n npocTpaHCTBeHHOro
COOTBETCTBUA NepeKpbliBakOWMXCA op6MTane|7|. 3aBnNcMMOCTb pPacTBOPMMOCTK B MeTannax oT 4ncna BaneHTHbIX
3NIEKTPOHOB, X TUNa N 3HepPreTn4eckoro CoOCTosaHMA.

Kopposunsa metannos: xummyeckas (OencTeme Cyxmx rasos, CEpOBOAOPOAA, ANOKCMAA Cepbl) U aNEeKTPOXUMMYeckas
(pa3pylweHne MeTanna 3a cHeT HeOAHOPOAHOCTU B MPUCYTCTBUM 3NEKTPONMTa) KOppo3uto. 3 ctagun
SNEKTPOXMMMYECKOro paspyleHns metanna: 1. AHogHbIA Npouecc (nepexon Metanna B pactTsop Mog BAMSHUEM
rngpartaumm). 2.Mepexon anekTpoHa oT aHoda K katody. 3.KatoaHbIn NpoUEeCC - CBA3bIBAHNE 3NEKTPOHA
[enonsapu3atopom (MPOTOHOM WA MONEKYNOW KMCNopoaa).

3awuta ot Koppo3uun. Knaccndmkaums Metannos B 3aBUCUMOCTY OT UX aKTUBHOCTW.
Tema 21. LLLenoyHble U LWeno4yHo3eMeNbHble MeTalbl.

Xumus s-anemeHToB. CX0ACTBO CBONCTB. XUMUYECKas akTUBHOCTb LWenoYHbix Metannos (LLM). MNonspuaytowwee aelicteme
WM. PacTBopuMble B Boge conu. TpyLHOPaCTBOPUMbIE OKCOXI0PAaThl, XNOPOMNATUHATLI U HUTPOKoBanbTaThl Kanus,
pybuaus n ueaus.

LLlenoyHo3emenbHble MeTannbl (LW3M). N3ameHeHune noteHumanos noHnsauum (M) LW3M. NameHeHne meTannnyeckmx
cBoicTB. CBoiicTea 6epunnus u marHms. naroHanbHoe CX0ACTBO 6EPUNNNS C antOMUHNEM, MAarHUst C IUTUEM.
AmdpboTepHocTb 6epunnus. "Bepunnuesbie" ny4n. PacnpoctpaHeHne B 3eMHOI Kope B COOTBETCTBUN C FreOXMMUYECKMNM
npasunom Menaeneesa nerkux W3M (kanbuuii, MarHuid), TSXenbix (CTPOHUWIA, 6apuii).

Okeuabl W3M. Nx coctas MO. N3meHeHWe cuna ocHoBaHUiA Npu nepexoae ot 6epunnus k 6apuio. Maopokcuabl
Kanbuus, CTpoHUUS 1 Gapusi: nx ceoincTea. MMapokcun MarHus Kak OCHOBaHWe cpenHei cunbl. Fuapokena 6epunnus
Kak amhoTepHoe ocHoBaHue. MprynHa aMpoTEPHOCTM - CMOCOBHOCTL K KOMMNEKCoobpasoBaHmio
(rmppookcokomnnekchl). Mmaponus conei 6epunnus. IameHeHne aHeprum rugpataumu B psay 6epunnuia, 6apuii.
Be3BoaHble cynbghaThl Kanbums, CTPOHUMA 1 Bapus. PacTBOpUMOCTb CONel 04HO3aPAAHbBIX, ABYX- U TPEX3APSALHbIX
aHvoHoB. KomnnekcoHaTthl W3M (kpome Bepwnnnst) xenatHOro Tuna pacTBopuMbIE B BOAE.

Tema 22. Xumns d-anemeHToB. O6LLMe 3aKOHOMepHOCTU. CTeneHun okucneHusa. KomnnekcoobpasoBaHue.
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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. CkaHAWIA, UTTPUN, NaHTaH. Peako3eMenbHble 3IeMEHTbI.

OnemeHTbl Nob6oyHo noarpynnel W B rpynnbl: Bxoaat 32 anemeHTta - 17 penkosemenbHbix (P39), akTuHuia n 14
aKkTMHUOoB. P33: ckaHanit, NTTpui, naHTaH u 14 naHtaHMaoB. I3MeHeHne aTOMHbIX 1 MOHHbIX PaLAMyCOB (NaHTaHWOHOE
cxartuve) B psgy uepwuii - nioteumin. CBOWCTBA NErKUX NaHTaHNOOB M TaHTaHa, TAXenbIX - U UTTpus. deneHue
NaHTaHWOOB Ha LepueEBYIO (NaHTaH, Lepui - eBpONnuin) U TTPUEBYIO (UTTPUIA, rafoMHUA-NOTeUNin) nogrpynnel. [se
noArpynnbl akTUHULOB: KIopus (Topuid-kKiopwrii) n 6epknus (6epknuit-noypeHcuii). CTeneHn oKUCNeHUs NaHTaHNLoB,
uepusi n esponus. OCOBEHHOCTM XMMUUN NaHTAHWAOB.

Tema 24. TutaH, LMPKOHUIA, rachHUA N UX coeanHeHUs. AKBa- U TMAPOKCOKOMMIEKChI.

Moarpynna tTitaHa (1Y B noarpynna ). CTeneHb OKMCNEHNS 1 POCT aTOMHOIO HoMepa. VIaMeHeHre aTOMHbIX U MOHHbIX
panuycoB Npv nepexone oT TUTaHa K UMpKoHWio. CBOMCTBA LMPKOHNUS 1 radoHus. BnusiHve naHTaHWAHOro cxarus.
XapakTepHble cTeneHn okucneHns TntaHa. ObpasoBaHue AMOKCMAOB. PacTBopeHve TUTaHa - B ropsyeit
XJIOPUCTOBOAOPOLHOM M MNABMKOBOW KUCNOTaX, B KOHLEHTPUPOBAHHO Wweno4n. PacTBopeHne LMPKOHUS 1 radoHnst 3a
CYeT VX OKMcneHus n obpasoBaHus aHMoHHbIX KC. ObpasoBaHme okTasapuyeckrx aksakomnnekcos TutaHa(ll).
OcobeHHoCTH rmaponunsa.

Tema 25. BaHagui, HHO6UN, TaHTan. UsononncoeguHeHUst BaHaaus: 3aBUCUMMOCTb cocTaBa oT pH.
ConocTaBneHve penoKCc-CBOUCTB.

Moarpynna saHagus (YB noarpynna). CeoicTea HMobus 1 TaHTana. duanyeckre n XuMUYeckme CBOMCTBA 1 1X CBS3b C
Hanm4neM HecnapeHHbIX 3NeKTPOHOB d-anekTPOHOB. 3aMeHeHust B aHeprusix ns- u (n-1)d-opbutaneir. CTeneHb
OKVCNEHUS BaHAANS B COEANHEHUSAX (OT 2+ 00 5+).. [oaTomy peanuayrotcs CTeneHn oKncneHus Huobms n taHTana (4+
1 5+). Ctabunusaums cTeneHn oKNCneHus 5+ (CoeanHeHNs ¢ KOBANEHTHOW CBS3bIO - KUCIOPOAHbIE U ranoreHnapl).
Xumunyeckas yCTon4mBoCTb METanoB..

PacTBopeHue BaHaoms B NNaBUKOBOW, a30THOW, KOHLEHTPUPOBAHHOW CEPHOM KMCNoTax 1 B L@PCKOW BOOKE.
Ob6pasoBaHne BaHanMH-1oHa. "ekcadbTopuaHblin KC BaHaoums (Y). PacTBopeHune HMOBUS 1 TaHTana B NnaBMKOBOWA
K1CnoTe 1 ee cMecwu ¢ a3oTHoW kucnotoin. O6pasosaHue doTopraHbix KC.

MoHbI aneMeHTOB Noarpynnbl BaHaAMNs Kak ?>Xxectkme Kucnotel? no MNupcoHy. BaHaauesble KNCNOTbI, BaHanathl 1
naononueaHanatbl. PaBHOBeCHS B pacTBOpax COeANHEHWA BaHaans B 3aBMcumocTu ot pH. BaHaonH-noH
(mmokcoBaHagui Y), Kak OCHOBHAas XMMU4yeckas popma cywecTsoaHns saHaams (Y) B CUAbHOKMCbIX pacTBopax.

Tema 26. Xpom, monnbpeH, Bonbdppam. OKcuabl, rMApoKcuabl, Kucnotbl. KoMmnnekcHble coepuHeHus xpoma (LL).
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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 BONbdopama ? yCcnosuns N3MEHEHNA cTeneHen okncneHuns. 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,, TexHeuuin, peHuin. ConcTea coe AMHEHM MapraHua ¢ pasfnuYyHbIMU CTENEHSIMU OKUCNEHUS.
3aBucuMocTb NoTeHumana ot pH.

Moarpynna mapraHua ( VII B nogrpynna). CoeanHeHus mapraHua B coctosHunax okucnenus I, 11, 1V, V, VI, VII.
Hanbonee ycToiynBas cTeneHb OKUCEHUS peHust n TexHeums. OcCoBeHHOCTM pacTBOPEHUSI META/IOB: MapraHLua B
pa3baBneHHbIX KNCOoTax, PEHUSI U TEXHELMS B a30THOM kucnoTe (06pa3oBaHne NeppeHaToB 1 nepTexHaTaTos).
Crabunusauus cteneHu okucnexms VIl

CoenuHeHns mapraHua B cteneHu okucneHus (ll). Ycnosns nepexona B creneHb okucnerus (V1) n (VII).

MapraHey (1V). BoccTaHoBneHme nupontosnTa (omokcuaa MapraHua) B cynbdoat mapranua (). ObpasoeaHune
KnacTepos (Ha npumepe peHuns).

MapraHey (VI). Conu MmaHraHaTtbl (peHatbl, TexHaTatbl). Peakuumn gucnponopumMoHMpoBaHMS MaHraHaToB.
BoccTtaHoBNeHne MaHraHaToB B KUCNOW, HENTPanbHOW UK WENOYHON cpenax.

CoeauHenns mapradua (VII), texneuns (VII), peHns (VII). B cpene BocctaHoBneHne nepmaHraHara B KUCNom (MapraHew,
(1), B HeMTpanbHOM (ouokcuna MapraHua (MMponto3unT)), WenoYHol (MaHraHar) cpeaax.

Tema 28. XKeneso0, kob6anbT, HUKeNb. KoMnnekcHble COeQUHEeHUs: YCTOMYNBOCTb, dHEpreTMyeckue guarpammbl.
Ponb B 6Monornyeckux npoweccax.

VIl B nogrpynna. Knaccudprkauus no septmkanu n no ropusoHtanu (3 nepmoga d-anemeHToB). 1o BepTukanu: Tpuaga
Xenesa (pyTeHwii, ocmuit), Tpmaga kobanbTta (poauii, Mpuanin), Tpuana Hukens (nannaguia, nnatuHel). Mo ropusoHTanu:
CEeMeCTBO Xenesa (xeneso, kobanbT, HUKENb), CEMENCTBO MNATUHbI (PYTEHUS, POAMS, MAnnaaus, OCMUIA, NNaTuHa,
npuanin).

Tpvanbl No BEPTUKANN: CXOACTBO MO CTPOEHMIO BHEIWHUX 9N1EKTPOHHbBIX 060noyek, peannsaumnst 6onee BbICOKMX
cTeneHel OKMCNeHusl, POCT MHEPTHOCTW. XUMUYECKMe CBOMCTBA Xene3a: 0cOBEHHOCTY B3anMOLEACTBUS C
pas3baBneHHbIMU KACN0TaMm, C KOHLEHTPUPOBaHHOW a30THOM U 100%-Hol CepHOI KMCNOTOM (NMpoLecchl naccueaumm).
B3aumogneiicTeue co wenovamu: ycnosmsi obpasoBaHusi rmapookcokomnekca xenesa (). CeolicTBa coefMHeHWi
xeneaa ([1): yctonumsocCTb K KMcnopomy sosayxa B coctaee conv Mopa. KaTnoHHble 1 aHUOHHbIe KoMnnekebl. Pasnnyns
no TepmoamHammnyeckoin yctondmsoct KC xenesa (1) ¢ nurangamm cnaboro nonst v cunbHoro nons, cornacHo TKI.
CoennHenuns xenesa (). Mmoponns pacteopos coneli xenesa (L). BnusiHne cnnbHbIX KACNOT, WENOYHON cpeabl Ha
rnoponuns. CXo4CTBO OTAENbHbIX CBOWCTB conelt xenesa (L) ¢ consamn xpoma(Ll), antommHns(L), xenesa (1) ¢ marHns
(). YCTONYMBOCTb KATUOHHBIX M aHWMOHHbIX KC.

CaoiicTBa KObanbTa U HUKENs: PacTBOPMMOCTb B KMCNOTaxX W Wwenodyax (6onblias MHEPTHOCTb, YEM Y Xenesa).
YcrtonumeocTb KC kobanbta (1) n Hukens (1) no OTHOWEHMIO K KMenopody Bo3ayxa. Okrasgpuyeckas u
Tepasgpuyeckas koHgurypaumm KC kobanbt (). Oktasapudeckme (akBaKC) n tetpasgpudeckne KC Hukens ().
Ycnosus peanvsaumm niocKokBaapaTHoOM KoHdomrypauum. BoamoxHocTb obpasoBaHus xenatos - Hukenb (M) ¢
OMMETUATTMOKCYMOM.

Tema 29. Metannel nnatnHoBow rpynnbl. KnuHetnyeckas nHeptHocTb. KoMnnekcHble coeAMHEHUS: M30Mepus,
achhekT TpaHC-BNUAHUA.

MnatuHosble meTannsl (MM). Hannuune BbiCWIMX CTENEHER OKMCNEHWS 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 kuHeTndeckoi nHeptHocth B MNMC no BepTukanu:
(CBSI3b C YBENMYEHMEM SHEPIrM paclenneHns KpUCTanIm4eckm nonem NUraHaos v yBenm4yeHnem npoyHoCTr
KOBaNEHTHOW CBA3M MeTann ? nurana). [MosblweHne [eddopMmMpPyEMOCTM ANEKTPOHHBLIX 060noYek y Taxenbix MM

Tema 30. Mepnb, cepebpo, 3onoto. OucnponopunoHupoBaHue coeauHeHun M(l). CoepmnHeHns mepu (M). dopmbl
KOOpPOMHALMOHHOr0 Nonuappa.

Moarpynna mean (1 B noarpynna). Monspuaytowee neinctene meaun, cepebpa v 3onota. VIaMeHeHne xuMm4eckoi
aKTMBHOCTW OT MeOu K 3010Ty. YCTONYMBOCTb Ha BO3ayxe. PacnonoxeHune B psaay HanpsixxeHWin. PacTBoprMOCTb: Melb U
cepebpo - B KOHLIEHTPUPOBAHHbIX 230THOM 1 CEPHOI KMCNOTax (B XNOPUCTOBOAOPOLHOM KUCNOTE B MPUCYTCTBUM
Kucnopogna), 3010TO - B ropsiveit CeneHoBoM KUCNOTE U B LApCKON BoAke. XapakTepHas CTerneHb OKUCNeHus ons
cepebpa. KomnnekcoobpasoBaHue coenmHeHnii menm (1) n cepebpa (1) B ammmake unm B u3bbiTke 0LHOMMEHHOIO
aHnoHa. XapakTepHas cTerneHb okucneHmsa ona menoun. ViameHenme useta conen meau (1) 3a cuer
KomnnekcoobpasoBaHus. AMpoTepHOCTb rugpokcnaa meam (IM). ObpaszosaHue rugpookcokynparta. meam (1)
PacTBopuMOCTb B 136bITKE ranoreHnnoB. KatnoHHble n aHnoHHble KC (kynparhbl).

XapakTepHas cTerneHb OKUCNEHUS Ans 3on01a. AMCPOTEPHOCTb oOKemaa u rugpokeuga 3onota (L). ObpasosaHre
aypaTtoB C KOOPANHALMOHHBIM YACOM 4.

KoHTponbHas pabota
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Tema 31. Pa3bop koHKpeTHOM cutyauum: PacuienneHue d-ypoBHSI KpUCTal/IMYECKUM NOJIEM pa3HOM CUMMETPUN.

VI3MeHeHne MakcMManbHOM CTENEHN OKMCNEHNS, OTBEYAKOWEN yCTOI7I‘-IVIBbIM CoegNHEeHNsAM B ropn3oHTabHbIX pagax
nepexogHbiX MeTannos (3a CYeT yBenn4eHns 4ynmcna anekKTpoHOoB M 3a cHeT UX cnapMBava). Ce#3b nepeMeHH0|7| cTeneHun
OKWNCeHNAa C 3anOoTHEHHbIM NOAYPOBHEM.

MarHuTHble ceoicTBa. CNMHOBBIA MOMEHT U YACNO HeCnapeHHbIX 3JIEKTPOHOB. [MoHsATME O OuaMarHUTHBIX U
napaMmarHnTHbIX atoMax (I/IOHaX). BbicokocnnHoBble 1 H1u3kocnmnHoBble KC.

OnTnyeckme ceorictea. Teopus kpuctannndeckoro nons (TKIM) n marHntHble cBoctea KC nepexodHbIx MeTannos, nx
okpacka. [epexon HopMarnbHOro B HeBO36YyXAEHHOM COCTOSIHUS ANEKTPOHA Ha t2g-opbuTtanb, Nepexon SNeKTpoHa B
BO36Y>XXAEHHOM COCTOSIHUM Ha eg-opbuTan.

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

Haunbonee ycToiunBas cteneHb OKUCNEHNS NaHTaHWaoB. CTeneHb okncneHns uepns. OCoBEHHOCTU XMUK NAHTaHWOOB:
06pas3oBaHne COEANHEHWI C MPENMYILECTBEHHO UOHHBIM TUMOM CBSA3M (aHanornyHo W3M), ona f-opbutanei n
d-opbuTaneit xapakTepHO pacluienneHue B nonsix 6onee HN3KOM CUMMETPUM, YEM cdoepuyeckast, acpgoekT ctabunusaumm
KpucTaninyeckmm nonem HesHavnTeneH.

AKTUHWABI: PaAN0aKTMBHBIE CBOWCTBA B OTIMYME OT NaHTaHuaoB. CTabunbHOCTb M30TOMOB. Hannyme Heckonbko
3MEeKTPOHHbIX KOHdUrypauuii. ConocTasneHne aHeprum 5f- n 4f-anekTpoHoB.

TpaHCypaHOBbIE SNEMEHTHI.
Tewma 33. Mannuin, nHoun, Tannuin. NMoctnepexoaHbie metanbl. BropyuyHas nepuoanyHOCTb.

MocTnepexoHble MeTannbl (ranfvia, MHAUA, Tannuii). OTAMYMe OT TUNMYECKUX (Bop 1 antoMrHKiA). BnusiHve Ha cBoicTBa
MONMHOCTbIO COPMUPOBaHHON 18-3NeKTPOHHOM 060104Ka. HEMOHOTOHHOCTDL Kak "BTOPUYHAS MEPUOAMYHOCTL" B Fpynnax
NoCcTNepPexoiHbIX aneMeHToB. [1pOTUBONONOXHOCTb NEPEXOAHbIM anieMeHTaM. DPdeKkT MHEPTHON Napsbl.

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

ANIOMVHWA 1 60p. ANIOMVHWIA - TUMWYHBIA METANN, HO €r0 COeANHEHVSI KOBaNEHTHbI. AMCDOTEPHbIE CBOMCTBA antoMUHMS,
otnnyre ot 6opa. AHUOHHbIE 1 KaTnoHHble KC antoMuHusi. O6pa3oBaHue OKCULHOMN MIEHKW: PACTBOPUMOCTD B LiENoYax.
B3aumogeiicteme ¢ kucnotamu. 'maponma conen antommHus (LU).

Bop. O6pasoBaHne GopHOI KUCNOTbI, Kak KucnoTsl Niblonca. ObpasosaHme 60pOBOAOPOAOB - COEAUHEHWIA C
0ePULIMTOM S1eKTPOHOB. TpexLeHTpoBast CBA3b.

Tema 35. UHepTHbIe rasbl.

OTkpbiTMe 6naropoaHbix raso.. MpocTblie BewecTsa 6naropoaHbix ra3os. Ix 04HOATOMHOCTb. I3MeHeHVe CBOMCTB B
pALY Fennin - HEOH - aproH - KPUMTOH - KCEHOH - PAAOH (paauycbl aTOMOB, YMCNO 9NEKTPOHHbIX 060M0YEK,
nonsipuayemocTb). "duccunauns” renvs. PagnaumoHHble agodekTbl pafoHa.

BHellHWe aneKTpOoHHbIE YyPOBHM BnaropoaHbIX ra3oB. XMMNYECKUE COENUHEHNS KPUMTOHA U KCEHOHA (doTOpmabI,
okcuabl, okeugpTopuabl). CTpyKTypa OTOPMLOB KCEHOHA Pa3nnyHOro coctasa. CUCTEMbI C MHOTOLLEHTPOBBIMU
LeNnoKann30BaHHbIMU MONEKYNSAPHBIMK OPOUTansMmU KCeHoHa 1 kpunTtoHa. OCOBEHHOCTH raponm3a OTOPNLOB KCEHOHA.
KceHoHoBas kncnota. OKMCUTENbHbIE CBONCTBA BOLHbBIX PACTBOPOB KCEHOHA. KOMMNNEKCHblE COeIMHEHNS KCEHOHA U
kpuntoHa. ObpasoBaHue knatpartos. ObnacTu NpuMeHeHns GnaropoaHbIX ra3os.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIHo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO cCaMoCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLMUMIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPATYpPY, BbINONHSAT 3aJaHuUsi, HanNpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB chenepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeH s
BbICLWEro npodeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOJ'I)KCKOFO) hbenepanbHOro yHmeepcureta
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHMe ancLMnnnHbI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb LOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

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

Karanor ccbinok Ha xmMuyeckne pecypcbl Poccum n 3apybexbs - http://www.chemport.ru
KDY . Xumuyeckuin nHcTutyT mMm. A.M.ByTtneposa. bubnmoteka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
ObpasoBatenbHble pecypcbl VIHTepHeTa ? XUMWSA - 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. MeToaunuyeckune yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)
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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).

3AEKTPOHHELBH
Crpanuua 16 13 21. Il YHHBEPCHTET
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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 BoinonHeHne nabopatopHbix paboT 3aBUCUT OT CTEMEHM NMOATOTOBNEHHOCTUN CTyAeHTA U
paboTbl YMEHUS MPYMEHUTb CBOW 3HAHWS 1 MONYYEHHBIE paHee HaBblky Ha NpakTuke. Heobxoammo
063aBecTuCb BCEM HEOHXOAMMBIM METOANYECKMM 0BECrneyeHeM )il YCMEIWHOro BbINonHeHus pabor,
KOTOpOe pekoMeHaoBan npenogasatenb. Ob6s3aTenbHO 03HAKOMUTLCS C FPpadoUKOM NPOBELEHUS
nabopaTtopHbIX U NPaKTUYECKMX PaboT 1 UX TEMaTUKON.
Mepen noceleHnem nabopaTopmm N3y4ymTe TEOPUID BONPOCA, CBA3AHHYIO C KOHKPETHBIMU
nabopaTopHbiM1 paboTamu, 03HaKOMbTECH C PyKOBOACTBOM MO COOTBETCTBYIOWeEN paboTe u
MOLrOTOBbTE NMPOTOKON NPOBeLEHUS paboThl, B KOTOPLIA 3aHecUTe Ha3BaHue paboThbl, ee Lenb,
MCMOMb3yeMblE PEAKTUBbI 1 MPMOOPbI, 3aroTOBKM TabNUL 451 3anofHEHNS 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 0THETOB LONXHO NPOBOAMNTLCS MOCNE OKOHYaHWs paboTbl B nabopatopuu.

3AEKTPOHHELBH
Crpanuua 17 u3 21. Il YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



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

Bup pabot MeTtoaunyeckue pekomeHaauum

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

TenbHas peKOMeH,D,OBaHHOI7I 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'InaHleOBaHme 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.

3a4eT n dk3aMeH NPOBOAMTCS MO BCEM pasmenam nsydaemoro kypca. Llenbio ak3ameHa siensietcs

9K3aMeH CpOpMVIpOBaHVIe Yy CTyAeHTa HaBblKOB aHanmaa TeopeTnyHecknx n npakTn4eckmnx 3HaHW Ha OCHOBE
CaMOCTOSATENBHOIO M3y4yeHUs y4ebHOM 1 Hay4HOI nuTepaTypbl. Ha aK3aMeH BbIHOCSATCS KPyMHbIe
TeopeTmn4eckume Bonpochl. B OTAOENbHbIX Cny4YasaX BOMPOChI, CBA3aHHbIE C peanmsaumem npakTn4ecknx
3apady. OT cTyneHTa Tpebyetcs:

- BnageHme n3dy4eHHbiM B Xoge yqe6Horo npouecca marepnanom, OTHOCALWMMCA K pacCcMaTpmnBaeMbiM
npobnemam;

- 3HaHMe pa3HbIX TOYEK 3peHnsd no COOTBeTCTBy}OLIJ,eVI np06neMe, yMeHune ConocTaBNATb UX MeXay
cobol;

- yrny6neHHble 3HaHWA, nony4eHHble NPy NOMOLWKX NCNONb30BaHUA OOMONHUTENbHbIX MaTteprnanos npu
NnoAaroToBke K 3aHATULO,

- Hanuuve cobCTBEHHOIO MHEHWS MO 0BCyXAaeMbiM BONPOCAM U YMEHWE €r0 apryMeHTUPOBaTh.
OK3aMeH - 3TO He TONbKO PopMa KOHTPONS, HO U MEeTOL yrnybneHns, 3akpenieHns 3HaHuii
cTyneHToB. Ero 3agava - nobutbcs 6onee rinybokoro NoHMMaHusl CTyLeHTOM ornpeaeneHHoro
matepuana, npobyanTb y CTyLeHTa CTPEM/IEHNE K YTEHWUIO AONONHUTENbHON NUTEpaTypbI.
nOﬂ,FOTOBKa K 9K3aMeHy Ha4YnHaeTcd C KOHCynbTauun npenonaesartens, Ha KOTOpOVI OH pa3bsaCHAeT
TeMatuky oTae/ibHbiX pa3genos, Bbi3BaBWMX y CTYAEHTOB onpeneneHHble 3aTpyaoHeHns C
MOHUMaHVEM, PEKOMEHIYET NMTEPATYPY LNs N3YyYeHUs 1 06bACHAET Npouedypy NpoBeaeHNs
9K3ameHa. Ha caMocTosaTenbHyO NOArOTOBKY K 9K3aMeHy CTyOEeHTY 0TBOAMTCS 1-2 HeLenw.
MeTo,umquKme yKa3aHusa 0ONXHbl MOMO4Yb CTyAeHTaM ueneHanpaBneHHo opraHn3oBaTb pa60Ty no
OBNafeHunio MaTepranoMm 1 ero 3anoMuHaHmo. MNpy NoAroToBKe K 3K3aMeHy cneayeT, npexae Bcero,
MPOCMOTPETb KOHCNEKTbI J'IeKLI,VIVI N NpakTn4ecknx 3aHATUA U OTMETUTb B HUX BOMNPOCHI, Havnbonee
C/TIOXHble Ons NOHUMMaHWUA. Takue BOMNpPOChHI Tp66y}OT He NpOoCTO 3anoMhMHaHWA Matepuana, a
npegnnonaratoT 6onee rnybokoe NoHVMaHWe CTYAEHTOM CYWHOCTM paccMaTpuBaeMbix sBneHuii. Ecnu
Kakune-To BONPOChI BbIHECEHDbI NpenoaBatesieM Ha CaMOCTOoATENNbHOE n3dyyeHune, cnegyet OépaTVITbCFl
K yuebHoIn nuTepaTtype, PeKOMEeHI0BaHHOM NpenoaaBaTenem B Ka4eCTBe NCTOYHUKA CBEAEHNIA.
OKk3amMeH NpoBOANTCS B (POPME UHAMBMAYanbHON 6ecelibl MpenogaBaTens ¢ KaxaplM CTyAEHTOM.
Ob6bl4HO npenonaeartesib 3a4aeT HECKOIbKO KPaTKNUX KOHKPETHbIX BOMPOCOB, NO3BONAOWNX BbIACHUTb
cTeneHb NoaroToBNEHHOCTM CTyAeHTa K ak3aMeHy. [lanee 6onee noapobHo obcyxpaetcs kakas-nmbo
CTOpOHAa TOro nnn NHOro sBonpoca, 4To No03BONAEeT OUEeHUTb YPpOBEHb MOHUMAHUA. Mo utoram
3K3aMeHa BbiCTaBnseTcs anddepeHUMpoBaHHas oLeHka. OKk3aMeH NPoBOAAT B YaChl,
npenycMoTpeHHble KaneHaoapHbIM NnaHoOM ayanToOpPHbIX 3aHATUIA.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.
CneuvannsmposaHHas nabopaTopusi.

12. Cpe.n,cma ajantauumumv npenogasaHus aucUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTV B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TeXHonorum, obneryarowme
BOCMpUSTHE NHpopMaLMKN 0By4YatoWMMUCS MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTsa, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHOpPMaLnio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayonanbHO;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenadn MHopMaLuum, opraHnsaumm pasnmyHbIX
(POPM NHTEPAaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne sebnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHUS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbLIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWunTbl BbINONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA AJis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpPOnS;

- yBenndeHne npononxmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENIbHOCTUN NX COa4qun:

- NPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatowwerocst K 0TBETY Ha 3a4éTe UNn 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONIXNTENbHOCTM BLICTYNNEHNS 0ByHatolerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xvmus" n npocomno NOAroToBkU "AHanuTuyeckas xumms".
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodhunb NOAroTOBKM: AHANNTMYECKAA XMMUS
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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. AxmeToB, H. C. Obwas n HeopraHudeckas xumus : y4ebHuk / H. C. AxmeToB. - 11-e n3g., ctep. - CaHkT-MNeTepbypr :
NaHb, 2020. - 744 c. - ISBN 978-5-8114-4698-8. - TekCT : aNeKTPOHHbIN // JlaHb : aNeKTPOHHO-6MbNnoTeyHas cuctema. -
URL: hitps://e.lanbook.com/book/130476 (nata obpaweHus: 28.02.2020). - Pexum goctyna: ons asTopus.
nonb3osarenen.

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.

JononHuTtenbHas nuteparypa:

1. B nomoLb NepBOKYPCHWKY Npu N3yHeHnn oblelt 1 HeopraHnyeckol xumMmn: yuebHo-meToanyeckoe nocobue/ Kazat.
denep. yH-T; [Hayy. pefd.: O.X.H., npod. P.P. AMnpos. -KasaHb: [KazaHckuii yHusepcuteT], 2014. - 55c¢.

2. NabopaTopHbIii NpakTkyM no obluen n HeopraHmdeckor xumumn / KasaH. peaep. yH-T; [Hayy. pea.: 4.X.H., npod. P.P.
Amnpos. -KasaHb: [KazaHckuin yHusepcutet], 2015. - 99 c.

3.MeToamyeckue ykasaHust K CMHTE3aM HeopraHudeckux sewecTs. - KasaHb: KI'Y, 2006. - 24 c. - TekCT : a1eKTPOHHbIN. -
URL: http://old.kpfu.ru/f7/bin_files/chem0008.pdf (aata obpaleHuns: 28.02.2020). - Pexxum focTyna: OTKpbITbIA.

4. babkuHa C.C., booc I".A., beiukosa T.W., OessitoB @.B., KyabmuHa H.J1., Kyteipesa M.IM., CanbHukos HO.U.,
CanpbikoBa 3.A., TumoweHko HO.M. MeToanyeckoe nocobue no oblwein XxmuMnmn Lns CaMOCTOATENBHON paboTh
cTyneHToB. - KasaHb: K'Y, 2009. - 131 c. - TekcT : anekTpoHHbI. - URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (nata obpauweHus:
28.02.2020). - Pexwnm poctyna: OTKpPbITbINA.

5. Mnunka H.J1. 3apaun u ynpaxHeHus no obweli xumun. - Mocksa: UHterpan-Mpecc, 2008. - 240 c.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.0.08 HeopraHnyeckas xumus

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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpochunb NOAroToBKM: AHANNTMYECKAA XMMUS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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