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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
obpazosatenbHol nporpammbl 04.03.01 "Xumusi (XMusi BoICOKOMONEKYNSIPHBIX U 971EMEHTOOPraHNYECKUX COeaNHEHNIA)"
1 OTHOCUTCS K 06513aTENbHBIM AUCLMUMINHAM.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem aucuunanHbI (MOAYns) B 3a4eTHbIX eAUMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKoCTb ANCLUMNAMHBI cocTaBnsieT 19 3a4eTHbix(ble) eanHuL(bl) Ha 684 yaca(os).
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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

CamocrTositenbHasi pabota - 170 Yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMMUHBIL: 3a4eT 1 9K3aMeH B 1 ceMeCcTpe; 3a4eT 1 aK3aMeH BO 2 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucuunnuHbl / X TPYyAOEMKOCTb CamocrositenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl

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

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

Tema 2. KBaHTOBO-xnmmnyeckoe
o [onncaHme CTpoeHms atoma. ” 4 4 6 9

" |CTpoeHne aneKTPOoHHbIX 060noYek.
lMepuogunyeckre CBOACTBA aTOMOB

Tema 3. lNepuroamnyeckne cBoncTea

3 coeivHeHnii. BeeneHue B 1 4 4 6 9
" |coBpeMeHHbIe TeEOpUN XMMUYECKON
CBSA3N.
4 Tema 4. MeTon BaneHTHbIX CBA3EIA. 1 4 4 6 9

" IMeTon MonekynsipHbIX opbutanei.

Tema 5. MexxwmonekynsipHble
B3aMMoOencTBums. ArperatHole

5. 1 4 2 6 9
COCTOSIHWSA BelecTBa. TBepaoe

COCTOSIHME BelecTBa

6. Tema 6. Xumuyeckas TepMoanHammka 1 4 4 6 12

Tema 7. Xumunyeckoe paBHoBeCHE.
7. K " 1 4 4 6 6
NHETVKA XMMNYECKMX peakuuii

Tema 8. Xupkoe coctosiHue

8. |BewectBa. Ob6wWwMe cBolicTBa 1 4 2 6 6
pacTBOpOB.
Tema 9. KonnuratmeHble CBOMCTBaA

9. |pacTBOpPOB. CunbHbIE U cnabble 1 4 4 6 4
9NEKTPONNTDI.

10 Tema 10. Teopun Kucnot u 1 4 4 6 8

‘locHoBaHwiA. Peakunun B pacTeopax

Tema 11. KoMnnekcHble coegnHEHNS.

TepmoanHaMuka n KMHeTuKa

11 peakuum ¢ y4acTieM KOMMNEKCHbIX 1 6 6 8 10
‘lcoenunHeHnin. Teopumn cTpoeHUs

KOMIMNEKCHbIX COedNHEHWIA.

Tema 12.
12.|OKncnnTEnbHO-BOCCTAHOBUTENbHbBIE 1 2 2 5 6
peakumm (OCHOBHbIE MOHATMS).

Tema 13. SnekTpoaHble NoTEHUMANbI.
13.|XnmMmnyeckne NCTo4YHMKM ToKa. 1 4 4 7 8

Tema 14. SnekTponus. Kopposus.
14, Mepuononyecknin 3aKoH 1 obwme § ” 4 4 7 8

3aKOHOMEPHOCTW U3MEHEHUSI CBONCTB
COeVHEeHWI

CrpaHnua 4 13 21.




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

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

15.

Tema 15. ManoreHbl 1 nx coeanHeHns

4

7

16.

Tema 16. Kucnopog v ero
coeounHeHuns. XanbkoreHbl 1 nx
coeonHeHuns

17.

Tema 17. A30T 1 ero coeuHeHuns.
[MHMKTOrEeHbl 1 NX coeonHEeHns

18.

Tema 18. Bonopon u ero
coeauHeHns. Yrnepon, KpeMHui,
repMaHuin n nx CoeMHEHUS.

19.

Tema 19. Metannbl B nepmoamn4eckon
cucteme. Metannnyeckas cBs3b.
30HHas Teopms MeTanIM4eckmx
KpWcTannos.

20.

Tema 20. PU3NKO-XMUYECKNA
aHanma.

21.

Tema 21. Uleno4yHble un
Leno4yHo3eMenbHble MeTanbl.

22.

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

23.

Tema 23. CkaHaviA, UTTPWIA, NaHTaH.
PenkoseMenbHble 9N1EMEHTbI.

24.

Tema 24. TutaH, LMPKOHWUA, radoHU
1 Nx coeamHeHns. Aksa- 1
rMOPOKCOKOMMNEKCHI.

25.

Tema 25. Banaguii, Hnobwit, TaHTan.
M3ononncoegnHeHns BaHaOus:
3aBMCMMOCTb cocTaBa ot pH.
ConocTaBneHune penokc-CBOWCTB.

26.

Tema 26. Xpom, monmbaeH,
BonbgopaM. Okcuapl, FMOPoOKCUIbI,
kucnotbl. KoMnnekcHble coeauHeHus
xpoma (LL).

27.

Tema 27. MapraHeu, TexHeuni,
peHunin. Conctea coeanHEHNI
MapraHua ¢ pasfinmyHbIMU CTENEHAMN
OKUCNeHns. 3aBUCUMOCTb
noTeHumana ot pH.

28.

Tema 28. Xeneso, kobanbT, HUKENb.
KomnnekcHble coeanHeHus:
YCTOMYNBOCTb, 3HEpPreTnyeckne
anarpammbl. Ponb B 6uonorunyeckmx
npoueccax.

29.

Tema 29. Metannbl nnatMHOBOW
rpynnbl. KuHetnyeckas MHEPTHOCTb.
KomnnekcHble coeanHeHuns:
n3omepus, aPdPeEKT TpaHC-BNNSAHUS.

30.

Tema 30. Megnb, cepebpo, 30M10T0.
JucnponopumoHnposaHue
coenuHennii M(l). CoeaunHeHns mean
(). ®opMbl KOOPAMHALMOHHOMO
nonnagpa.

CrpaHnua 5 ns 21.




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

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl
Tema 31. Pasbop KOHKpEeTHOA
cutyauun: PaclwenneHve d-ypoBHS
31. KPUCTaNNYECKMM NONEM Pa3HoM 2 2 4 6 2
CUMMETpUN.
Tema 32. Xumng f-anemeHToB.
CemeiicTBO NaHTaHNOO0B.
32.|[TanTaHngHoe cxatne. CemencTso 2 2 4 6 2
aKTUHWOOB. TpaHcypaHoBbIE
SNIEMEHTBI.
Tema 33. MannuiA, HOWA, Tannni.
33.|[[MocTnepexonHbie MeTanbl. 2 2 2 6 2
BropuyHasi nepuoamyHocTb.
Tema 34. Bop 1 antoMUHMUNA.
34.|l'nopnabl, oKCuapl, FTMAPOKCUIbI. 2 2 2 6 0
BopHas kncnota
35.[Tema 35. NHepTHbIE raabl. 2 2 2 6 0
UNtoro 106 118 218 170

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Tema 4. Meton BaneHTHbIX cBa3el. MeTon MonekynsipHbix opbutanei.

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

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

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

Jlokann3oBaHHble 1 OenoKann30BaHHbIE CBSA3MW. Tpex- N MHOIoUEeHTpOBble CBA3N.

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

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

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

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

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

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

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

Tema 6. XMMMyeckas TepMooMHaMMKa

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

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

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

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

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

Tema 7. XuMnueckoe pasHoBecue. KnuHetuka XuMmnyeckux peakuum

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

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

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

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

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

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

Tema 8. XKnpkoe cocrosiHne Belwectea. ObLume cBoMCTBa pacTBOPOB.

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

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

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

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

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

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

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

Tema 10. Teopuun KUCNOT N OCHOBaHUA. Peakuuu B pacTBOopax

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

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

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

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

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

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

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

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

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

TunnyHble nurangbl. PakTopbl, onpeaenstowme cnocobHOCTb MONEKYN 1 MOHOB BbICTYNATb B KAYECTBE NUraHnos. MoHo
W NoNuAeHTaTHble nuranabl. AMBMaeHTaTHbIE NUraHabl. Xenatbl. XenaTHblli adpdpekT. XuMmnyeckas CBsi3b B KOMMIEKCHbIX
COEOUHEHNSX U 0COBEHHOCTU UX CTPOEHUS. [poCcTpaHCTBEHHAS KOHGIMUIypaLUms KOMMNeKCHbIX noHoB. Meton BC B
NMPUMEHEHNN K KOMMAEKCHBIM COoeAnHeHNsM. mbpuansaumns atToMHbIx opbutanei komnnekcoobpasosaTens u
NPOCTPAHCTBEHHAS KOHUrypaums (reoMeTpus) KOMNIEKCHOro MoHa B 3aBMCMMOCTU OT 3Ha4YeHWs KOOPANHALMOHHOIO
yucna. KapboHunbl metannos. OCHOBHbIE MONOXEHUS TEOPUU KPUCTANNMYeckoro nons. OKTasapuyeckoe u
TeTpasgpuyeckoe none nuraHaos. MNapameTp pacwenneHuns. MoHsSTUe 0 BbICOKO- Y HU3KOCMAMHOBBIX KOMMNIEKCAX.
CnekTpoxuMmyeckunii psig nuraHnoB. MarHUTHbIE CBOMCTBA KOMMIEKCOB. BHewHe- 1 BHYTpUopbuTtanbHble KOMMEKChI.
Obuwee npenctaBneHne 06 onncaHNn XMMUYECKOW CBS3M B KOMMEKCHbIX CoeanHeHusix MeTogom MO.

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

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

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

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

Tema 13. 3ﬂeKTpO,D,HbIe noteHumanbl. XuMnuyeckme UCTOYHUKM ToKa.

OKMCNUTENbHO-BOCCTAHOBUTENbHbIE (3NEKTPOAHbIE) NOTeHUMabl Kak KONMMYeCcTBEHHAs XxapakTepucTika
OKMUCNNTENbHO-BOCCTAHOBUTENbHBIX cUCTeM. YpaBHeHne HepHcTa. 3aBncMMOCTb BENMUYNHBI 3NEKTPOAHOro noTeHumnana
OT KOHLIEHTpaLMmn NoOHOB B pacTeope, pH, Temnepartypbl, komnnekcoobpasosaHus. MNpupoaa ckadka noteHumana Ha
rpaHuue pasaena gas. BooopooHbiit anekTpoa Kak anekTpo cpasHeHus. CTaHOoapTHble aNeKTpoOHbIe NoTeHumansl 1
crnocobbl Ux onpeaeneHns. 3aBMCMMOCTb MeXly BENMYMHAMMN OKUCIUTENbHO-BOCCTAHOBUTENbHbBIX NOTEHLNANOB CUCTEM
1 n3mMeHeHneM aHeprum Mobca. Micnonb3osaHne cTaHOapTHLIX MOTEHUNANOB A5 OLEHK BO3MOXHOCTU MPOTEKaHMs!
OKWUCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLIMiA.

OKnCNNTENbHO-BOCCTAHOBUTENBbHBIE CBOMCTBA BOAbI. YCTONYMBOCTD OKUCIIMTENBHO-BOCCTAHOBUTENBHBIX CUCTEM B
BOJHbIX PacTBOPAX.

OnekTpoAaHble NoTeHuMansl Metannos. CTaHAapTHbIE 3NeKTPO4HbIE NOTEHLMANbI 1 3NEeKTPOXMMUYECKUIA psa
HanpsiXeHuin MeTannos. NonoxeHre MeTannoB B psioy HANPSXXEHU U BO3MOXHOCTb X B3aVMOAENCTBIS C BOAOWA,
BOZHbLIMY pacTBOPaMU KMCOT U WenoYel, ConsiMm Apyrux MeTanioB. AKTVBHOCTb METaNIOB B 3aBUCMMOCTH OT WX
NONOXEHWS B psay HanpsiXeHWi 1 B nepuoanyeckoii cucteme. Moabop okucnuteneli n BOCCTAHOBUTENE C y4eTOM
CTaHOapTHbIX OKUCIMTENBHO-BOCCTAaHOBUTENbHBIX NOoTeHUManos. Juarpammel Jllatumepa n ®dpocTa.

[MoHATNE O ranbBaHNYECKNX 3NIEMEHTAX, aKKyMmynsatTopax.

Tema 14. Onektponus. Koppo3us. MNepuoanyeckunin 3aKoH 1 06L1Me 3aKOHOMEPHOCTU U3MEHEHUS CBOUCTB
coeouHeHUN

Koppoaus meTtannos 1 CNnaBoB Kak 3N1eKTPOXMMUYECKniA npouecc. Metoapbl 3awmTbl OT KOPPO3MK.
OKMCNNTENBHO-BOCCTAHOBUTENbHBIE MPOLLECCHI C YHaCTMEM 3NIEKTPUYECKOrO TOKA. DNEKTPMUUECKUIA TOK KaK CUNbHbIN
OKVCNSIOWMIA N BOCCTaHABNMBAOLWMIA areHT. CxeMbl MPOLLECCOB Ha 9NeKTPoAax (MIHEPTHbIX Y aKTUBHbIX) NpW
9NEeKTPONn3e pacnnasoB COMein N BOOHbIX paCTBOPOB COMEN, KUCNOT U OCHOBaHWIA. BbloeneHme Ha kaTone BoOOpPOAa,
meTannoB. OKMCNeHNE Ha aHOL4Ee NPOCTbIX U CNOXHbIX aHWOHOB.

Tema 15. NanoreHbl 1 X coeanHeHunst

Obwas xapaktepuctuka aneMeHToB. CTpoOeHVe aTOMOB. VI3MEHEHME MO rpynne aToMHbIX PaauycoB, MOHU3ALMOHHbIX
MOTEHLUMANOB, CPOACTBA K ANEKTPOHY U 3NEKTPOOTPULATENBHOCTW 3NEMEHTOB. BaneHTHOCTb 1 CTENEHU OKUCNEHUS
aToMOB. VI3MeHeHue Mo rpynne yCTOMYMBOCTY COEANHEHN B BbICLIEN CTEMEHW OKUCNEHWS aTOMOB. XapakTep
XUMWUYECKMX CBSA3E B coednHeHusix. MpuaHaku metannnyHocTn y noga. OcobeHHocTn dptopa.

duamnyeckne ceoncTaea NPOCTbIX BELWEeCTB. MaMeHeHne TeMnepartyp nnasneHnsa U KuneHnsa B paagy grop-acrar.

XvMmnyeckune CBOMCTBA NPOCTbIX BELECTB. /I3MeHeHre aHeprin CBSi3u B MOMEKyNax ranoreHoBs no rpynne u
peakumnoHHas cnocobHocTb ranoreHoB. OTHOLWEHWE K BOAE, LWefioyam, MeTannam 1 HemeTtannam. TOKCUYHOCTb
ranoreHoB. Mepbl NPeAoCTOPOXHOCTY NP paboTe C rasoreHamu.

CDOprI HaxoXnoeHuna ranoreHos B npunpoae. O6wwii npuHUKMN nony4eHus cBOOOIHbIX ranoreHos. I'IpMMeHeHme.

am PAEKTPOHHBH
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"anoreHoBOAOPOAbI. YCTOMYMBOCTb MOMIEKYN. XapakTep XMMUYECKMX CBSA3EN B Monekynax. Accoumaums Monekyn
goTopoBonopona. Puanyeckre CBOMNCTBA ranoreHoBoaopoaoB. I3aMeHeHe TeMnepaTyp NNaBneHNS U KUNEHWS B paay
¢OTOPOBOAOPOL-MO00BOAOPOL.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

am PAEKTPOHHBH
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Tema 18. Bogopoa 1 ero coeauHeHus. Yrnepoa, KpeMHUin, repMaHuil U UX COeAUHEHMUS.

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

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

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

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

MeTannuyeckas cBasb. OCOBEHHOCTM KPUCTaNMYECKOro CTpoeHNs 60/blWNHCTBA MeTannoB. [NpenctaBneHns o 30HHOM
CTPYKType TBepaoro Tena. Xrummyeckas CBsidb B MeTanniax u obpasoBaHme "anekTpoHHOro rasa". MNoHsTie o BaneHTHOM
30He, 30He nposoanmocTy (3I1) n paspeweHHoi 3oHe (P3). MNepekpbiBaHne B3 n 31, paznoeneHne 3anpeleHHom
30HOW. [leneHne TBepAbIX TEN HA OMANEKTPVKMW, NONYNPOBOAHMUKM N METaNNbl. DNEKTPOHHO-AbIPOYHAS NPOBOANMOCTb.

Tema 20. DU3nMKO-XMMNUYECKUN aHaNKU3.

Dunanko-xmmmnyeckun aHanns (PXA). MiayseHmne pnanyeckoro CBONCTBA CUCTEMbI Kak (OYHKLMM COCTaBa UMW BHELWHNX
ycnosuii. TepMuHbI 1 NOHATUS XA (rOMOreHHbIE CUCTEMbI, FETEPOreHHbIE CUCTEMBI, Pa3a, YMCNOo cTeneHen ceoboapl,
9BTekTUKa). MNpasuno ¢as MN'bbca. Tunbl avarpamm: 1.[uarpamma 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 N30MOPCOHbIE BElecTBa,
KpVCTannuayiowmecs B 0MHaKOBbIX doopmax). TBepble pacTBOpbI (3aMeWeHNs 1 BHEAPEHUS).

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

Tunbl MeTannos:

1.MeTannbl B3aMMHO pacTBOPSIOTCS B XMIOKOM 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 Teepasle pacteopbl Ntoboro cocTasa.
4.Metannbl 06pasyoT Mexay cobo 0OHO NN HECKONBKO METANINYECKUX COEANHEHNIA.

MeTannmyeckue pacteopbl. ObpasoBaHne aHepreTn4eckx Npw yCnoBun aHepreTUYeckoro 1 NPOCTPaHCTBEHHOro
COOTBETCTBUS NMepeKpbiBalowmnxcs opbuTaneii. 3aBMCUMOCTb PACTBOPVMOCTM B MeTannax oT Y/ACNa BaNeHTHbIX
3NEeKTPOHOB, UX TWMNA 1 BHEPreTMYecKoro COCTOSHUS.

Koppoausa metannos: xummnyeckas (oencTsme Cyxmx ra3os, CEpoBOL0OpPOAA, OUOKCUOA CEPbI) N 3NEKTPOXMMUYecKas
(paspyweHne MeTanna 3a cHeT HeO4HOPOOHOCTY B MPUCYTCTBUM SNEKTPONUTA) KOpPOo3uto. 3 ctagmu
3NEeKTPOXUMMYECKOro paspyleHnst metanna: 1. AHoOHbIA npouecc (nepexon MeTanna B pacTBop MoL BANSHUEM
rugpataumn). 2.Mepexon anekTpoHa oT aHoda K karoay. 3.KaToaHbI NpoLEece - CBA3bIBAHME SNEKTPOHA
nenonapuns3artopom (MPOTOHOM WM MONEKYNOW KNCOpOoAaa).

3awmTa oT Koppoaumn. Knaccmndumkaumsa MeTannos B 3aBUCUMOCTU OT NX aKTUBHOCTMW.
Tema 21. LLLenoyHble U LWeno4yHo3eMeNbHble MeTalbl.

Xumng s-anemeHToB. CX0ACTBO CBONCTB. XUMMYECKAs aKTUBHOCTb WenoYHbix Metannos (LLM). MNonspusytowee nencrsme
M. PactBopuMbie B Bode conu. TpyaHOPaCcTBOPUMbIE OKCOXNIOpAThl, XNoponaatnuHaTthl U HUTpokobanbTaTbl Kanms,
pyéuans n uesus.

LLlenoyHo3emenbHbie MeTannbl (LW3M). NameHeHue noteHumanos noHnsauum (M) LW3M. NameHeHne meTannnyeckmx
cBoicTB. CBoiicTea 6epunnus u marHns. naroHanbHoe CX0ACTBO 6EPUNNNS C antOMUHNEM, MAarHUs C IUTUEM.
AMmdpboTepHocTb 6epunnus. "Bepunnuesbie" nydn. PacnpoctpaHeHne B 3eMHO Kope B COOTBETCTBUN C FreOXMMNYECKMM
npasunom Menaeneesa nerkux W3M (kanbuuii, MarHuid), TSXenbix (CTPOHUWIA, 6apuid).

Okeuabl W3M. Nx coctas MO. N3meHeHWe cuna ocHoBaHUiA NMpu nepexode ot 6epunnus k 6apuio. Maopokcuabl
Kanbuus, CTpoHUUS 1 Gapusi: nx ceoinctea. Mapokcun MarHust Kak OCHOBaHve cpenHei cunbl. Fugpokena 6epunnus
Kak amgoTepHoe ocHoBaHue. [MpuynHa aMgoTEPHOCTH - CMOCOBHOCTL K KOMMNEKCO0Opa3oBaHuio
(rmppookcokomnnekchl). Mmaponus conei 6epunnus. IameHeHve aHeprum rugpataumu B psay 6epunnuia, 6apuii.
Be3BoaHble cynbghaThl Kanbums, CTPOHUMSA 1 Bapus. PacTBOpUMOCTb CONe 04HO3aPAAHbBIX, ABYX- U TPEX3APSALHbIX
aHuoHoB. KomnnekcoHaTtbl LU3M (kpoMe Bepunnus) xenatHOro Tmna pacTBoOpuMbIE B BOE.

Tema 22. Xumns d-anemeHToB. O6LLMe 3aKkOHOMepHOCTU. CTeneHun okucneHus. 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
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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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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;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang nepenayv Hgoopmaummn, opraHndauum pasnnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI 06yqa|ou4eroc9| C npenogaesarenem, B TOM Hucne Be6I/1HapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI AJ15 npoeeneHnsa BupTyanbHbIX NEeKUMN ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUS BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6yquM9|, nposeneHns ceMmnHapoB, BbICTyNIeHNAa C ooknagamm 1 3alTbl BbINOMTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunmn KONNEKTUBHOW paGOTbI;

- 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 NOAroToBKN "XUMNS BbICOKOMONEKYNAPHBIX 1 9N1EMEHTOOPraHNYeCKUX CoeaNHEHNIA".
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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 NOArOoTOBKN: XMMUS BbICOKOMONEKYNSAPHbBIX 1 9NEMEHTOOPraHNYECKMX COEANHEHWI
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Maenos, H. H. Obwas v HeopraHnyeckas xumns : yuebHrk / H. H. Maenos. - 3-e usa., ncnp., pon. - CaHkt-Metepbypr :
NaHb, 2011. - 496 c. - ISBN 978-5-8114-1196-2. - TekCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-BubnmoTeyHas cuctema. -
URL: https://e.lanbook.com/book/4034 (nata obpauerus: 02.03.2020). - Pexum pocTyna: nns aBTopus. nonb3oBaTeneil.

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. Ynaxosuny].-KasaHb: [KasaHckuin yHusepcuTteT], 2011.-; 21.
Y.1: Obwas xumuns / [cocT.: P. P. AMunpos 1 op.].-2011.-142 c.

3. Obwas n HeopraHuyeckas xumus: yuebHoe nocobue ansg camocTosATeNbHOM paboThl cTyneHToB / KasaH. doenep. yH-T;
[Hayuy. peq.: o.x.H., npodp. ®. B. Nesatos, a.x.H., npod. H. A. Ynaxosund].-KasaHb: [KasaHcknii yHueepcuteT], 2011.-; 21.
Y. 2: Xummns anemenToB / [cocT.: . A. Booc n op.].-2011.-140 c.

4. 'nvHka H.J1. O6was xumus. - Mockea: ViHTerpan-Mpecc. - 2008. - 727 c.

5. FenbchmaH, M. N. HeopraHnndeckas xumus : yuebHoe nocobue / M. U. M'enbdoman, B. M. lOcTpaTtos. - 2-e nsa., crep. -
CaHkT-lMeTepbypr : laHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekCT : aneKTPOoHHbI // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/4032 (nata obpaweHus: 02.03.2020). - Pexum
LOCTyna: ans aBTopma. NONb3oBaTenei.

6. Cepasnioa, H. [1. Obwas 1 HeopraHnyeckas XMMUs: aKCrieprMeHTabHble 3a4a4m U ynpaxHeHust : yiebHoe nocobue /
H. [I. Ceepanoea. - CaHkT-MNeTtepbypr : laHb, 2013. - 352 ¢. - ISBN 978-5-8114-1482-6. - TekcT : 3NeKTPOHHbIA // JlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/13007 (nata obpaweHus: 02.03.2020). - Pexum
[OCTyna: Ans aBTopm3. Nonb3oBaTenei.

JononHutenbHasa nuTteparypa:
1. B noMoLb NEePBOKYPCHUKY MpU M3y4YeHUn oBLER N HEOPraHWYeCcKol XMMun: y4ebHo-MeToan4eckoe nocobre/ KasaH.
doedep. yH-T; [Hayy. peq.: o.x.H., npod. P.P. AMupos. -KasaHnb: [KasaHckuii yHusepcuteTt], 2014. - 55¢.
2. NNabopaTopHblit MpakTyKyM o oblwei 1 HeopraHuyeckol xummm / KasaH. doenep. yH-T; [Hayd. ped.: A.X.H., npod. P.P.
AMupos. -KasaHb: [KazaHckuin yHmeepcuteT], 2015. - 99 c.

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

4. babkuHa C.C., booc I'.A., bbiukosa T.W., OessitoB d.B., KyabmuHa H.J1., Kyteipesa M.IM., CanbHukos ..,
CanpebikoBa 3.A., TumoweHko O.M. MeToauyeckoe nocobue no obwein 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 ynpaxHerus no obwei xumnm. - Mockea: UHterpan-pecc, 2008. - 240 c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodhunb NOAroTOBKN: XMMUS BbICOKOMONEKYNSAPHbBIX 1 9NEMEHTOOPraHNYECKMX COEANHEHWI
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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