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

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

Mporpammy nmcuunnvHel paspaboTtan(a)(v) 3asenyowmii kagoenpoi, a.H. (npoceccop) Ammpos P.P. (Kadhenpa
HeopraHn4yeckom xumMun, Xumumdeckuin MHCTUTYT uM. A.M. Bytneposa), Rustem.Amirov@kpfu.ru ; npocpeccop, a.H.
(npodheccop) Ynaxosud H.A. (Kadgpenpa HeopraHMyeckom xumMmm, XuMm4yeckum nHcTuTyT uMm. A.M. bytneposa),
Nikolay.Ulakhovich@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

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

LWndop PacwumndppoBka
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:

OrIK-6 CnocobeH npefcTaBnsaTb pe3ynbTathl CBOEN paboThbl B YCTHON 1 MMCbMEHHOR hopMe
B COOTBETCTBMU C HOPMaMM 1 Npasunamu, NPUHATLIMKA B NPOCPECCNOHANBHOM
coobLiecTse.

YK-1 CnocobeH oCyleCcTBAATL NMOUCK, KPUTUYECKWIA aHanU3 U CUHTE3 MHApopMaLmm,

NMPUMEHATDb CUCTEMHbIA Noaxon ans pelweHns NoCcTaBieHHbIX 3aaau;

YK-3 CnocobeH ocylLecTBNATL CoLManbHOe B3aMMOLECTBIS U peasiu3oBbiBaTb CBOK
ponb B KOMaHae;

YK-6 CnocobeH ynpaBnsiTb CBOMM BPEMEHEM, BbICTPaNBATb U PEANN30BLIBATH
TPaEeKTOPMIO CaMOPasBUTHS HA OCHOBE NPUHLIMMOB 06pa3oBaHuUs B TEUEHUE BCEN
PKN3HW;

O6yyatolmiics, 0OCBOVBLUINIA JUCLMUMANHY (MOOYNb):
JlonxeH 3HaTb:

3Hatb: 06LMe 3aKOHOMEPHOCTY NPOTEKAHNS XUMUYECKMX PeakLuii B pacTBOpax 1 TBepaoi gpase, OCHOBbI
XUMWYECKOW TEPMOAVHAMUKN 1 KUHETUKM.

JonxeH ymeTb:

YMeTb: NPUMEHATb TeopeTnyeckne 3HaHns o CTpoeHnn, NBMEHEHMN CoCTaBa U peaKLlMOHHOIZ cnocobHocTH
pearmpyrowmnx sewecTs Oss4 npenckasaHmns ocobeHHocTel npoTekaHuns peaKLl,MVI, CoCTaBa, CTpoeHnsA n CBOWCTB
NPOAYKTOB; NO/b30BATbCA I'Iepvlo,n,mquKon CUCTEMO.

JHonxeH Bnagetb:

Bnapetb HaBblkaMu XMMUYECKOro 9KCNepuMeHTa C y4eToM npasunn TexHukKn 6e3onacHoOCTU npn ncrnonb3oBaHMn
XUMUYECKUX peaKkTUBOB, aHann3a pesynbTaTtoB OMNbiTOB U POPMYNNpPOBaHUS 060CHOBaHHbIX BbIBOIOB.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

BnapoeHue ocHOBHbIMU 3aKoHamu obiei XMUN, TOTOBHOCTb MHTepnpenmnpoBaTtb 3aKOHOMEPHOCTU B NBMEHEHUN
CBOWCTB 3N1EMEHTOB B CBS3W C UX 3NEKTPOHHbBIM CTPOEHNEM (nonoermeM B I'IepI/IO,D,I/ILIeCKOIZ CI/ICTeMe).
nporHo3npoeartb CBOWCTBA BELWECTB Ha npumMepe OQHOTUMHbIX COEeOVHEHWNIA, CNocobHOCTb aHannmanpoeatb
pe3ynbtaTtbl 3KCNepnMeHTa 1 ngenatb 060CHOBaHHbIE NPOrHoCTNn4eckme BblBOAbI.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

LaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasaen "51.0.08 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOA
obpasoBatenbHoii nporpamMmel 04.03.01 "Xnumunsa (He npenycMOTPEHO)" 1 OTHOCUTCS K 06s13aTeNbHbIM AUCLMMNHAM.
OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM KonimyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

Ob6was TpynoeMKOCTb ANCLUMNAMHBI cocTaBnsieT 19 3a4eTHbix(ble) eanHuL(bl) Ha 684 yaca(os).

KoHTakTHas paboTa - 442 yaca(oB), B TOM yncne nekumm - 106 yaca(os), npaktnyeckue 3aHstus - 118 yaca(os),
nabopaTopHblie paboTbl - 218 Yaca(oB), KOHTPOJIb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 170 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHDIL: 3a4eT 1 3k3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO 2 CeMeCTpe.

4. CopepXaHue OUCLUMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTM4yeckuii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

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

Tema 1. BeefeHuve B 06wwmit Kypc
1 [AucunnanHbl "HeopraHuyeckas 1 4 4 6 7

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

Tema 2. KBaHTOBO-XxMMM4eckoe
o [onncaHMe CTpoeHMs aToma. 1 4 4 6 9

CTpoeHue 3nekTPOoHHbIX 060NI04EK.
Mepvonmyeckue ceoiicTBa aTOMOB

Tema 3. MNepuoamnyeckne ceBoncTea

3 coennHeHwuin. BeeneHve B 1 4 4 6 9
" |cOBpEMEHHbIE TEOPUM XUMUYECKOM
CBSA3MW.
4 Tema 4. MeTon BaneHTHbIX CBSA3EA. 1 4 4 6 9

" IMeTon MonekynsipHbix opbuTanei.

Tema 5. MexmonekynspHble

5 B3amModencTeums. ArperatHbole " 4 > 6 9
" |cocTosiHMA BewecTBa. Teepaoe

COCTOSIHME BelecTBa

6. Tema 6. Xummyeckas TepmoanHammka 1 4 4 6 12

Tema 7. XuMunyeckoe paBHoBeCHE.
7. . 1 4 4 6 6
KnHeTunka XuMmnyecknx peakuui

Tema 8. Xupokoe coctosiHue

8. |BewectBa. Obwme cBolicTBa 1 4 2 6 6
pacTBOPOB.
Tema 9. KonnuratmeHble cBocTea

9. |pactBopoB. CuibHble 1 cnabble 1 4 4 6 4
9NEKTPONUTHI.

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

‘locHoBaHwuii. Peakuun B pacTBopax

Tema 11. KomnnekcHble coeanHeHus.

TepmoguHamunka n KMHeTmka

11 peakuuii ¢ y4acTneMm KOMMNEeKCHbIX " 6 6 8 10
‘lcoennHerwnin. Teopun cTpoeHus

KOMMNEKCHbIX COeaNHEHWIA.

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

12.

Tema 12.
OKncnmMTenbHO-BOCCTAHOBUTENBHbIE
peakumm (OCHOBHbIE MOHATMS).

2

5

13.

Tema 13. SnekTpoaHble NOTEHUMANDI.
XnMMYeckne NCTOYHUKM ToKa.

14.

Tema 14. Snektponns. Kopposawns.
Mepuoanyecknii 3aKoH 1 obme
3aKOHOMEPHOCTN N3MEHEHMNS CBONCTB
CcoeVHeHW

15.

Tema 15. ManoreHbl U Ux coeanHEeHns

16.

Tema 16. Kucnopog v ero
coevHeHNs. XanbKoreHbl 1 nx
COoeMHeHNs

17.

Tema 17. A30T 1 ero coeanHeHuns.
[MHMKTOreHbl N NX coeonHeHns

18.

Tema 18. Bonopona u ero
coeaunHeHns. Yrnepon, KpeMHU,
repMaHuin  Ux CoeMHEHNS.

19.

Tema 19. Metannbl B nepmoamn4eckon
cucteme. Metannuyeckas cBasb.
30HHag Teopmsa MeTanIM4ecKux
KpucTannos.

20.

Tema 20. PUINKO-XUMUYECKNI
aHanma.

21

Tema 21. lleno4vHbie n

‘lweno4yHo3emenbHble MeTasbl.

22

Tema 22. Xumuns d-anemMeHToB.
Obwwne 3akoHOMepHoCcTH. CTeneHn

‘lokucnenmnsi. KomnnekcoobpasosaHue.

23.

Tema 23. CkaHOuiA, UTTPWIA, NAHTaH.
PenkoseMenbHble 9N1EMEHTbI.

24.

Tema 24. TutaH, LMPKOHWIA, radoHWIA
N nx coeamHeHms. Akea- u
rMOPOKCOKOMMNEKCHI.

25.

Tema 25. Banaguii, HUWobuia, TaHTan.
M3ononnucoeanHeHns BaHaans:
3aBNCUMOCTb cocTasa oT pH.
ConocTaBneHne penokc-CBOWCTB.

26.

Tema 26. XpoMm, MonnbaeH,
Bo/ibcppam. Okenabl, FMOPOKCUIbI,
K1cnoTbl. KoMnnekcHble coeauHeHns
xpoma (LL).

27.

Tema 27. MapraHeu, TEXHELMIA,
peHunii. CoiicTBa COeANHEHWI
MapraHua ¢ pasnnyHbIMK CTENEHAMMN
oKMCneHns. 3aBUCMMOCTb
noteHunana ot pH.

28.

Tema 28. Xene3o, kobanbT, HUKENb.
KoMnnekcHble coeanHeHuns:
YCTOMYMBOCTb, SHEpreTnyeckne
avarpammbl. Ponb B 6rmonormyeckmx
npoueccax.

CrpaHnua 5 ns 21.




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

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 29. Metannbl nnatMHOBOW
rpynnbl. KuHeTnyeckas MHEPTHOCTb.
29. KomnnekcHble coeanHeHns: 2 2 4 6 4
n3omepus, agoekT TpaHC-BANAHUSA.
Tema 30. Megnb, cepebpo, 30M10T0.
JwncnponopuuoHmposaHue
30.|coenmHenunin M(l). CoeamHeHus meam 2 2 4 6 4
(). PopMbl KOOPAMHALMOHHOIO
nonmagpa.
Tema 31. Pa3bop KOHKpPETHO
cutyaumn: PacwenneHue d-ypoBHs
31. KpUCTaninyeckmm nonem pasHom 2 2 4 6 2
CYMMETPUMN.
Tema 32. Xumng f-anemeHToB.
CemeiicTBO NaHTaHNOOoB.
32.|TanTaHngHoe cxatne. CemencTso 2 2 4 6 2
aKTMHNOoB. TpaHcypaHoBble
SNEMEHTbI.
Tema 33. Mannuir, HOWA, Tannni.
33.|[[MocTnepexonHbie MeTanbl. 2 2 2 6 2
BTopuyHas nepnoanyHoCTb.
Tema 34. bop v anloMUHMA.
34.['mopwabl, okcuabl, rMOpoKcuabl. 2 2 2 6 0
BopHasg kncnota
35.|Tema 35. NIHepTHbIE rasbl. 2 2 2 6 0
NToro 106 118 218 170

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBegeHune B 06wmii Kypc aucuunnmHbl "HeopraHundeckas xumus'" (HX). [LokBaHTOBble TEOpUU CTPOEHUS
aTtoma.

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

ArperaTtHoe COCTOSIHVE BellecTBa. XapakTepHble 0COBEHHOCTU PasnnyHbIX arperaTHbIX COCTOSIHUIA BEWeCTBa.
TeMnepatypHble YCNoBUS X CylecTBoBaHUS. [oHATUE 0 CTaHOAPTHLIX YCNOBUSIX.

OCHOBHbIE TWMbI CTPYKTYP HEOPraHN4YeCcKX COeaUHEHNI. BelecTsa ¢ MONEKYNSIPHON 1 HEMONEKYNSIPHOM CTPYKTYPOWA.
ATOMHbIE, UOHHbIE, MeTannyeckme peweTku. MonnmepHoe cTpoeHue BelecTea. Kpuctannnyeckoe n amopdoHoe
cocTosiHve BellecTBa. I padomyeckune opmynbl U X NPYMEHUMOCTb K BEWECTBaM C pasnunyHON CTPYKTYpPOiA.

OCHOBHbIE CTEXVOMETPUYECKME 3aKOHbI, X COBPEMEHHAS TPAKTOBKA. [IPUMEHNMOCTb CTEXMOMETPUYECKMX 3AKOHOB K
BELLECTBAM C MOEKYNSAPHON 1 HEMONEKYNSPHOW CTPYKTypoii. HecTexmomeTprueckme coeanHeHns. daktopel,
onpenenstowme BO3MOXHOCTb CYILECTBOBAHNS HECTEXVOMETPUYECKMX COELNHEHUIA. HecTexmomeTpuieckme
COEOVHEHNS: OKCUABI W CyNb(OUALI METANNOB, UHTEPMETANINYECKAE COEOUHEHNS, (DA3bl BHELPEHNS.

Tema 2. KBaHTOBO-XMMUUYECKOE OonucaHue cTpoeHns atoma. CTpoeHue aneKTpoHHbIX ob6onouek. Mepuonuyeckme
CBOMCTBa aTOMOB

VcTopusa passuTtns npeactasneHuin o ctpoeHun atoma. Teopusi Bopa. BonHosas Teopus cTpoeHms atoma.
LBoicteeHHas npupoaa anekTpoHa. MNpuHumn HeonpeneneHHoCTu.

MoHsATUE 06 3NeKTPOHHOM obnake. DneKTPoHHas NNOTHOCTb. PaananbHoe pacnpeneneHune anekTPOHHON NAOTHOCTH
OKONOo siApa atoMa BOAOPOAa B OCHOBHOM 1 BO36YXAEHHOM COCTOsIHUSIX. [oHsiTMe 0 panuyce atoma. KBaHTOBbIE Ynucna
Kak XapakTepuUCTMKN COCTOSIHUSA aNeKTPoHa B aToMe. [MOHATUSA: SHepreTUYecKuin ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIN
Cnoli, anekTpoHHas obonoyka, atomHas opbutans (AO). MpuHumn MNaynm n eMKocTb 3NeKTPOHHbIX obonoyek. [NpasBuno
XyHIa 1 NopsiaoK 3anonHeHns aToMHbIX opbutanein. CTpoeHne anekTPOoHHbIX 0601104eK aTOMOB 9N1EMEHTOB.

MoHsTME 06 3chheKTUBHOM 3apsae sapa aToMa. DKpaHUPOBaHWE 3apsina SNEKTPOHaMU.
Tewma 3. Nepnoaunyeckme cBOMCTBa CoeguHeHUN. BBeaeHne B coBpeMeHHble TEOPUU XUMUYECKOW CBA3M.

MeproanyHOCTb CBOWCTB aTOMOB. Panunycbl aToMoB U MOHOB. OpburTanbHble U 3MEKTUBHBIE paauychl. KoBaneHTHbIE,
BaH-Aep BaanbCoOBbIE, METANIMYECKNE N NOHHbIE paanycCbl. I3MeHeHne aTtoOMHbIX U MOHHbIX PaauycoB Mo nepuoaam u
rpynnam. SgohekTbl CxXaTus.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

VoHn3aunoHHbIe NoTeHUMansbl. cDaKTopr, onpenendwouwme senninHy MOHN3auMoHHOro noteHunana. MaMeHeHne
BEMMYNH NOHN3AUMOHHbBbIX MOTEHUMANOB 1N pagnycoB No nepmnonam 1 rpynnam.

CpoLCTBO K aneKTpoHy. dPakTophbl, Onpefensiowme BENNMYMHY CPOLCTBA K ANEKTPOHY. iaMeHeHre BennuuH cpoacTea K
SMEKTPOHY MO Neproaam 1 rpynnam.

MoHsTME 06 aNeKTPOOTPULATENBHOCTY 3NEMEHTOB. PasnuyHas TpakToBka anekTpooTtpuuaTensHocTu. Wkana MonuHra.
HepocTtaTtky KOHLENUMMN 9NEKTPOOTprUAaTENbHOCTM. I3MeHeHMe BENMYMH 9N1eKTPoOTpMLaTeIbHOCTM 3NEMEHTOB MO
nepviofam v rpynnam.

MepnoanyHOCTb XMMMUYECKMX CBOWCTB 9/IEMEHTOB, NMPOCTLIX BELWECTB 1 XMMUYECKUX COedNHEHW. IaMeHeHne
BANEHTHOCTU MO Nepuogam v rpynnam. ViameHeHvne CBOMCTB 9NEMEHTOB MO Nnepuogam v rpynmnam B 3aBUCMMOCTM OT
CTPYKTYpbl BHEWHMX 1 NPeaBHEWHMX aNeKTPOHHbIX 0060/104eK 1 paanycoB aTOMOB. VI3MeHeHNe XMMUYECKON aKTUBHOCTY
MEeTanIoB 1 HEMETANOB Mo Nepunoaam 1 rpynnam. iameHeHne KMCNOTHO-OCHOBHbBIX CBOMCTB OKCUOO0B U r'MAPOKCWA0B Mo
nepuoaam u rpynnam.OCHOBHble 0COBEHHOCTU XMMUYECKOro B3aMMOOENCTBIS (XMMUYECKOM CBS3UN) 1 MEXaHN3M
o0b6pa3oBaHusi XMMUYECKOM CBSI3W. HachIlwaeMocTb 1 HanpaBneHHOCTb XUMNYeckol cea3n. KBaHToBOMexaHMYeckast
TPaKkTOBKa MexaHn3Ma ob6pas3oBaHns CBSI3W B MONIEKY/e BOLOPOAA.

OCHOBHbIE TUMbI XMMUYECKOW CBSA3W: KOBANEHTHAs (HenonsipHas u nonspHas), oHHas, metannuyeckas. OCHOBHble
MonoXeHusl Teopun BaneHTHblx ceszelt (BC). OcobeHHOCTV 06pa3oBaHmMsl CBSI3eil N0 AOHOPHO-aKLENTOPHOMY
MexaHm3My. MHoroueHTpoBas CBS3b.

BaneHTHOCTb XMMMYECKMX 3N1EeMEHTOB. VICTOpus pa3BuTns NOHATUS BaNeHTHOCTW. PasnnyHbie TpakToOBKN NOHATUS
Ba/IEHTHOCTU B COBPEMEHHON xmMumn. BaneHTHOCTb ¢ noauunn Teopun BC.

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

KonuyecTeBeHHble XapakTepucTukm XMMmn4ecknx ceaseii. NMopsnok cesasn. SHeprus csAsn. [nvHa cBa3n. BaneHTHbIN
yron. CteneHb NOHHOCTY CBSA3W. SPMEKTUBHBIE 3aPSabl XUMUYECKWN CBA3aHHbIX aTOMOB U CTENEHb WOHHOCTMW CBA3M.
JvnonbHbln MOMEHT cBsA3W. CTeneHb MOHHOCTY CBSA3M KaK (PYHKLUMS PasHOCTU SNeKTPOOTpMLATENbHOCTH
B3aVMOLENCTBYIOWNX aTOMOB.

JnnonbHbIA MOMEHT MHOrOaTOMHOMN MOneKynbl. q)aKTOpr, onpenendwoume senninHy gunosibHOro MOMeHTa
MHOroaTOMHOM MONeKynbl.

KoHuenuus rubpuonsaumnm atoMHbix opbutanein n NpocTpaHCTBEHHOE CTPOEHWE MONEKYN 1 MOHOB. KoHuenuus
nonsipn3aummn MoHoB. TpakToBKa NONSPHbIX CBA3EN COrNacHO KOHLENLUMM Nonspr3aumnm NoHOB.

Jlokann3oBaHHbIE 1 AENOKANN30BaHHbIE CBSA3N. Tpex- N MHOIroueHTpOBble CBA3N.

Teopwst MonekynspHbix opbutaneii (MO). OcHoBHble nonoxeHusi Teopun MO. SHepreTudeckas guarpamma.
CessbiBatowme n paspbixnsaowme MO. SHepreTnyeckme gnarpammbl MO oByXaTOMHbIX MONIEKY 31IEMEHTOB 2-T0
nepvoga.

. OTHoCUTENbHas YCTOMYMBOCTb OBYXaTOMHbIX MONEKY/ 1 COOTBETCTBYHIOWMX MONEKYNSPHBLIX MOHOB. CpaBHeEHWe Teopui
BC n MO.

Tema 5. ME)KMOHEKynﬂprIe B3aMMOLEeNCTBUSL. ArperaTHble COCTOsIHUSA BeLlecTBa. TBepp.oe COCTOsiHMe
BelLecTea

Cunbl BaH-uep-Baanbca. OpMeHTaLI,I/IOHHOG, MHOYKUMOHHOE U OnCnepCcmnoHHoe B3aMMOOENCTBUS. q)aKTOpr,
onpenendiowme aHeprnio MexXmoneKynsapHoro B3aMMOOENCTBMS. SHeprvm MEXMONEKynapHOro B3aMMOOENCTBUS B
CpaBHEHNN C 3Hepr|/|e|7| XUMNYECKOro B3auMoOenCcTeums.

BonoponHas cesi3b. MNprpona BOLOPOLHON CBSA3U, €€ KONMYECTBEHHBIE XapakTepuCTMKn. MexX- 1 BHYTPUMONEKYNSpHaAS
BOLOPOAHAs CBsi3b. BonopoaHas cBsisb Mexy Monekynamy qoTopoBoLopoAa, Boabl, ammmaka. CoeauHeHns
BKNtoueHUs. KnatpaTtHble COeanHeEHNS.

Kpuctannuyeckoe coctosiHme BelecTBa. LleneHne KpncTanios no TUny CBA3W: aTOMHbIE (KOBANEHTHBIE), NOHHbIE,
MeTannnyeckme, MonekynspHole. @akTopbl, oNnpeaensowme Temnepartypy nnaBneHNs NOHHbIX, aTOMHbIX Y1 MONEKYNAPHbIX
KpuUcTannos.

3aBUCHMOCTb (PM3NYECKMX CBOVCTB BEWECTB C MONEKYSIPHON CTPYKTYPOM OT XxapakTepa MeXMONEKynsapHoro
B3aMMoLelicTBs. TemnepaTypbl NNaBNeHUs 1 KUNeHNs B psiaax BeWeCcTB CXO4HOro cocTara, 06pa3oBaHHbIX
3MeMeHTaMn OHOM noarpynmnbl. TennoTel (0as3oBbiX NEPEXONOB. BnusHue BoOOpoaHON CBS3N Ha (OM3NYECKME CBOMCTBA
BELLECTB C MONEKYNSIPHOM CTPYKTypoii. Obwme 0coBEHHOCTU (ON3UYECKNX CBOMCTB MONEKYNSIPHBIX KPUCTAOB B
CPaBHEHWMN C MOHHBIMU 1 aTOMHBLIMU KpUCTanIamu.

Tema 6. XMMnyeckas TepmoanHaMmKa

OCHOBHble 334241 XMMUYECKON TEpMOANHAMUKM U XUMNYECKOW KMHETUKK. OnpeneneHne npuHUMnmuanbHom
BO3MOXXHOCTW U MOMHOTHI MPOTEKAHNUS XUMUYECKOW peakumn. Bo3MOXHOCTM NPaKTUYECKOro OCYILECTBIEHUSI XUMUYECKOM
peakumu.

Xnmmnyeckas cuctema. BHyTpeHHSA aHeprus cucTeMbl. I3MEHEHNE BHYTPEHHEN SHEPTUN B XO4E XUMUYECKMX
npeepaluleHmii. NMoHsaTre 06 aHTanbnn. COOTHOWEHNE SHTANBMMU U BHYTPEHHEN SHEPTUN CUCTEMBI. I3MeHeHne
SHTaNbMUM B XO4€ XMMUYECKOro npespalleHns. CTaHoapTHas aHTanbnus obpasoBaHus BelwecTs. 3akoH [ecca.
BnusiHne TeMnepaTypbl Ha BENUYMHY U3MEHEHUS SHTANbNUN peakumn. IaMeHeHne sHTanbnmm n HanpasneHune
NpoTeKaHns peakumu.

MoHsiTe 06 SHTPOMUN. CTaH,D,apTHaFI SHTPONNSA BEllecTBa. BnnsHwne Temnepartypbl HAa BENMNYNHY SHTPOMNUN. VameHeHne
QHTPONUM CUCTEMbI NP PA3OBLIX MPEBPALEHUSAX U MPU MPOTEKAHUN XUMNYECKNX peaKLu/u7|. NameHeHune SHTPOMUN N
HanpasneHne npoTekaHnsa peakunn.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

MoHsTe 06 aHeprum Mb6ca. CooTHOWEHNE N3MEHEHWS! 3Heprn Mb6ca 1 UBMEHEHWA SHTANBMUM U SHTPOMNK
cucTembl. CTaHzapTHas aHeprust Mmb6ca obpasoBaHus BewecTsa. ameHeHne aHepriv MMb6ca xMMmnyeckon peakumu.
CoOoTHOLWEHNE BENNYMH N3MEHEHWSI aHeprin mbbca 1 KOHCTaHTbI PaBHOBECUS.

NameHeHre aHeprum Mmbbca n HanpaeneHWe NpoTekaHns peakumn. Bo3aMOXHOCTb OLEHKW HANPaBNeHUs 1 NONHOTHI
NpoTeKaHUs peakumm no BENUYMHE 1 3HAKy U3MeHeHUst aHeprumn Mmbbca. Ponb sHTanbNUAHOro, SHTPOMUIAHOIO
(haKkTOpPOB M TEMNepPATYpPbl B OLEHKE BO3MOXHOCTM 1 MONHOTHI NPOTEKaHWS peakuuii Npy pasHblx TeMnepaTypax.

OHeprusa M'mbbca obpasoBaHs BELECTBA U €ro TepPMOANHAMMYECKAs YCTONYMBOCTb. TepMOANHAMUYECKN YCTOWYMBBIE W
HeyCcTon4MBbIE BeElecTBa. TepMoaMHaMnyeckasl yCToNYNBOCTb BELECTB 1 UX peakLMoHHast cnocobHocTb. BnvsiHue
KMHETNYECKMX (DaKTOPOB Ha peakLMOHHYH0 CNOCOBHOCTb BEWECTB. SNeKTPo-, POTO-, paanaLmoHHO-,
N1asMoXMMMYECKNE peakumm 1 BO3MOXHOCTb MONyYeHUs] TEPMOAVHAMUYECKN HEYCTONYMBBIX BELLECTB.

Tema 7. XuMunueckoe pasHoBecue. KnuHetuka XuMmyeckux peakuum

OGpaTI/IMbIe n H906paTI/IMbIe XNMnyeckune peakumn. Xnmmnyeckoe paBHOBECHKE. KoHcTaHTa XMMmMyeckoro paBHOBECUA.
CoBur XMMN4Yeckoro paBHOBECHUA. rlpI/IHLI,I/II'I Ile Warenoe.

"OMOreHHbIe 1 reTeporeHHble peakumn. MNoHATME 0 CKOPOCTU XMMUYECKOWN peakummn. 3akoH OencTBns macc. PakTopbl,
onpegensowme CKopoCTb XMMNYECKON peakunn. KOHCTaHTa CKOPOCTU XMMNYECKON peakumn.

MHorocTaguiHbole peakunn. nOpﬂ,D,OK N MONEKYNApPHOCTb peaKu,vn7|. MHorocTaguiHble npouecchbl N 3aKOH nencrTens
macc.

BnnsiHne Temnepatypbl Ha CKOPOCTb XMMUYECKON peakumn. TemnepatypHblii KO3MULNEHT CKOPOCTN. DHeprus
akTmeauun. PakTopsbl, oNpeaensowmne BeNNYNHy SHEPrum akTmsaumm. SHeprmsa akTueaLuum nu CKOPOCTb peakumm.
MNepexoaHoe COCTOSIHNE MM aKTUBUPOBAHHbIV KOMMNNeKe. YpasHeHe AppeHunyca.

BnusHme katann3aTopoB Ha CKOPOCTb XUMUYECKOW peakummn. [OMOreHHble U reTeporeHHble Katanutnieckue peakumu.
MpomeXxyTouHble CTaaun B FOMOTEHHbIX U FeTePOreHHbIX KaTannTuieckux peakumsx. AKTUBHbIE LIEHTPbI TBEPAbIX
katanusatopos. Ancopbuusi pramnyeckas n xumudeckas. MNpupoaa ancopbumMoHHbIX cun. Katanutnyeckue siabl.
NHrmbutopbl.

LlenHble xumnyeckue peakumu. Mpupona akTueHbIX YacTul. OCHOBHbIE CTAAMU NPOTEKAHUS LEMHbIX peakuui.
HepasBeTBneHHble U Pa3BETBNEHHbBIE LIEMHbIE peakLymn Ha NpUMepe peakuuii obpas3oBaHns XNOpoBOLOPOLA U BOAbI.

Tema 8. XKnpkoe cocrosiHne Belectea. ObLumne cBoMCcTBa PacTBOPOB.

PacTtBopeHue kak om3nko-XuMmnyecknii npouecc. ViameHeHme sHTanbnum 1 SHTPONMM Npy pacTBOPEHWMN BELLECTB.
Conbeatauus. ConbeaTbl. Ocobble CBOWCTBA BOAbl Kak pacteoputens. Maopatel. Kpuctannorngparbl.

PaCTBOpI/IMOCTb BellecTB. PaCTBOpeHI/Ie TBEpObIX, XNOKNX A ra3006pa3Hb|x BewecTB. BnusHue Temneparypbl, oaBneHns
M npupoabl BewecTs Ha X B3AaUMHYIO paCTBOPUMOCTb.

Cnocobbl BblpaXeHuns coCTaBa pacTBOpPOB. MaccoBas A0/, MONAPHOCTb, HOPMaNbHOCTb, MONANBHOCTb, MONTbHAA O0NA.

SﬂeKTpOJ'II/ITW-IeCKaﬂ auccounauus. BnusHue npunponbl BewectsBa Ha ero cnocobHOCTb K SJ'IeKTpO}'II/ITI/I‘-IeCKOM
anccoumnaunmm B BOOHOM pacTtBope. MexaHun3m guccounaumm. rI/I,EI,paTaLI,I/Iﬂ MNOHOB B pacTtBope. OcHoBaHUs 1 KUCNOTbl C
TOYKWN 3peHnsd Teopun SHeKTpOHMTquCKOM ouccounaumn. VoH rMAOPOKCOHUA. AMCpOTeprIe rmopokcuabl. IlBosikas
TpaKkToBKa aMchTepHocm rmopokcnaoos MeTansnos. KncnoTHO-0CHOBHOIA XapakTtep guccoumaunm rnopokcnnos B
3aBNCMOCTU OT NONOXEHNA 3aNEMEHTOB B HepMOﬂquCKOM cucteme. [duccounaums cpenHunx, KNCrblX N OCHOBHbIX
conen.

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

HeanektponuTbl, 3akoHbl Payns, BaHT-INododgpaOcmoc, ocMoTmyeckoe nasneHne, 3akoH BaHT-Nodhdpa. M3oToHuYeckue,
rmnep- n rmnoToOHNYeckne pacTeopsbl. [laBneHve napa pacTBopuTens Han pacTBOPOM, TeMnepatypbl KUNMEHNS 1
3amep3aHuns pacTBopoB, 3aKOHbl Payns. VI30ToHMYeCKuin KoaULINEHT.

CunbHble 1 cnabble anekTponutbl. CTeneHb guccoumnaumnm anekTponmTos. dakTopsl, ONpeaensoume cTeneHb
anccoumaummn. OCHOBHbIE NPELCTABNEHNS TEOPUM CUNbHBIX 3NEKTPONUTOB. ICTUHHAS U KaXyllascs CTeneHm
Juccoumnaummn B pacTeopax CUMbHbIX 3NeKTponnToB. KOHLEHTpaLuUsl NOHOB B pacTBOPE W aKTUBHOCTb, KO3((ULIMEHTDI
aKTuBHOCTW. PaBHOBecKe B pacTBopax cnabbix anekTponutoB. KoHcTaHTa anccoumauum. dakTopsbl, Bnsowme Ha
BE/IMYMHY KOHCTaHTbI anccoumaumn. CBsi3b KOHCTAHTbI AUCCOLMALIMM CO CTEMEHbIO Anccoumaumnm. 3akoH pasbaBneHus.

Tema 10. Teopum KMCnoT n ocHoBaHUN. PeakLuum B pacTBopax

Lwnccounauns sogpl. KoHcTaHTa anccoumaumn. VioHHoe nponsseneHve. BnnsHue temneparypbl Ha ouccoumaumio
BoAbl. BoooponHbiii nokasarens.

Teopum kMcnoT n ocHoBaHuii: AppeHnyca, bpeHcTtena-Jloypn (npotonuTnyeckas), conbeocuctem, Jlbtonca, YcaHosunya.
VX OCHOBHbIE MONOXEHUS.

MoHsATne 0 BydoepHbIx pacTBopax. TPYyAHOPACTBOPUMbIE 3NEKTPONUTLL. PaBHOBECUE MEX Y OCAAKOM M HACHIWEHHBIM
pacTteopoM. [pon3BeneHne pacTBOPUMOCTW. BnnsiHne ogHOMMEHHbIX MOHOB HA PacTBOPMMOCTL BelecTs. [Nepeson
TPYLHOPACTBOPMMbIX OCAAKOB B paCTBOPMMOE COCTosiHNE. BnusHue pH pactBopa Ha obpa3oBaHue
TPYZHOPaCTBOPUMOro BeWecTBa.

O6MeHHble peakumu Mexay noHamm B pacteope. Ob6Lwume ycnosus NpoTekaHus peakumm obmMeHa B pacTeopax
3NeKTPONnNTOB. VIOHHbIE YpaBHEHNS.
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Fm,uponms conenm. Fm,uponms conewn no KaTUOHY 1N NO aHNOHY. MexaHun3m rmgponnaa. MOﬂeKyﬂﬂprle N NOHHbIE
YPaBHEHUA rmoponmia conen. qupre TMNa conen B 3aBMCMMOCTM OT rmaoponn3yeMmoCcT COCTaBNAOWMX X NOHOB.
BnnsHwne npupoanbl, 3apsana n pagnyca MoOHOB Ha UX rmgpoin3yeMoCTb. CTteneHb rmgponnaa. KoHcTaHTa rmgponnaa.
BnnsHwne KOHUEeHTpauumn pactesopa, TeMrneparypbl, pH cpenbl Ha CTeneHb rm,uponmaa.rm,uponms KUCTbIX CONei.
Fm,uponms TPyAHOPACTBOPUMbIX coneii. COBMECTHbINA rmgponns conemn. I'IonleeleaauM;l M nonukoHOeHcauns npoaykTtoB
rmgponn3a MHoro3apsaaHbiX NOHOB.

Ycnosus nogasneHns rmoponmnaa. O6u.|.|/|e NPUHLUWNbI NONy4Y4eHua nerkorngponnayrowmnxcs Conemn, NX O4NCTKN 1 CYLWKW.

HeBoaHble pacTBopbl. XNoKue amMmak, otoposoaopon 1 Apyrne pactTsoputeni. PaCTBopI/IMOCTb BewecTBa B HEBOQHbIX
pacTBoOpuUTENAX. Bo3MoXHOCTb guccoumnaumm BewecTs B HEBOAHbIX pacTtBopax.

Tema 11. KoMnnekcHble coe AMHEHUS. TepMO,IJMHaMVIKa U KUHeTUuKa peal(u.uﬁ C yyactueM KOMMNIEeKCHbIX
coedUHEHUN. Teopvm CTPOEHNSA KOMMNEeKCHbIX coedUHEHUN.

KoopanHaumoHHasi HeHaCbIWEHHOCTb aTOMOB Y BO3MOXHOCTb 06pa30BaHMs KOMMNEKCHbIX (KOOPANHALMOHHbBIX
coenvnHeHnin). CoctaB KOMNNEKCHbIX coeanHennin. KoopanHaunmoHHas teopusi BepHepa. BHeWHSS 1 BHYTPEHHSS
KOOpAMHAUMOHHbIE cdhepbl. KAaTUOHHbIE, aHMOHHbBIE U HENTPanbHblE KOMMEKChl. HoMeHKnaTypa KOMMAEKCHbIX
COEONHEHWNA.

TunnuHble komnnekcoobpaszosaTtenu. dakTopbl, ONPeLENstOLME CNIOCOBHOCTb aTOMOB 1 MOHOB BbICTYNATh B KAYECTBE
komnnekcoobpasosatens. KoopauHaunoHHoe ymcno komnnekcoobpasosatens. I3aMmeHeHe KOOPAMHALIMOHHbBIX YUCEN
ATOMOB 3MEMEHTOB MO rPyrnnam NepPrOLNYECKO CUCTEMBI. MONOXEHNE 3NEMEHTOB-TUMMYHBIX KOMNnekcoobpasosaTenei
B NepuroanyecKom cucteme.

TunnyHble nuraHabl. CDaKTOpr, onpenenswouwmne CrnocobHOCTb MOJIEKYT1 U NOHOB BbICTYNaTb B Ka4eCTBe NMraHnoB. MoHo
W nonuaeHTaTHbie nuradabl. AMOuaeHTaTHble nuraHabl. Xenatbl. XenaTHbli adodpexT. XnMunyeckas cBsi3b B KOMMNEKCHbIX
COeIHEHNSIX U 0COOEHHOCTU KX CTpOEeHuA. npOCTpaHCTBeHHaﬂ KOHJoMrypaumsa KoMnnekCcHbIX MOHOB. Meton BC B
NPUMEHEHNN K KOMMNEKCHbIM COeONHEHUAM. Fm6p|/u1|/|3auv|9| ATOMHbIX op6v|Tar|e|7| KOMI'IJ'IeKCOO6p3.30BaTeH9| n
NMpOCTpaHCTBEHHAs KOHUrypaums (FGOMeTpI/ISI) KOMMNEeKCHOro noHa B 3aBMCMMOCTM OT 3HAa4YeHNSA KoopAanHaunOoOHHOro
yucna. Kap6OHI/IJ'IbI meTtannoB. OCHOBHbIE MONOXEHWS Teopumn Kpuctanin4eckoro nons. OKTas,upmquKoe n
TeTpasapunyeckoe none nuraHnoos. ﬂapaMeTp pacuwenneHuns. [MoHSATME O BLICOKO- U HU3KOCMUHOBBLIX KOMMEKcax.
CI'IGKTpOXI/IMI/I‘-IGCKI/IVI pan nuraHnoos. MarHunTHble cBOCTBa KOMMNEKCOB. BHewHe- 1 BHYTpM0p6I/ITaJ'IbeIe KOMMNeKchbl.
Obuiee npencrasneHmne 06 onucaHun XMMNYECKOM CBS3M B KOMMNEKCHbIX coeauHeHnsax metogom MO.

Buabl M3oMepun KOMNNEKCHBIX COEAMHEHNA. DPIEKT TPaAHC-BNMSAHNS. TEPMOAMHAMUYECKME U KUHETUYECKIE CBOMCTBA
KomnnekcoB. VIHepTHble 1 nabunbHbIE KOMMNEKCHI.

Junccoumnaums KOMNNEKCHLIX NOHOB B pacTteope. KoHcTaHTa HECTOMKOCTN, KOHCTaHTa YCTOIZHMBOCTM. CDaKTOpr,
onpeanenswouwmne yCTOI7I‘-II/IBOCTb KOMMNNEKCHbIX NOHOB B pacTBoOpeE. OcobeHHOCTY anccoumnaumm NBOHbIX CONe.

Tema 12. OkucnuTenbHO-BOCCTaHOBUTE/IbHbIE peakuun (OCHOBHbIE MOHATUS).

Okucnutenun n BocctaHoBuTenn. OCHOBHbIE TUMbI OKUCNINTENIbHO-BOCCTAHOBUTESbHbIX peaKLl,MI7IZ MEeXMOJIEKYNAPHOro n
BHYTPUMONEKYNAPHOro OKUCNEeHNA-BOCCTAHOB/IEHNA, ANCNPONOpPUMOHMPOBAHKNA, CONMPONOPUNOHNPOBaHNA.
OKMcnMTENBHO-BOCCTAHOBUTENBHBLIE CUCTEMBI. I/I306pa>KeHme OKNCNNTENNbHO-BOCCTAHOBUTEJIbHbIX CUCTEM METOOOM
HOHypeaKLLI/IIZ. CocTtaeneHune ypaBHeHMI7I OKMCNNTEeNbHO-BOCCTAHOBUTEIbHbIX peaKLu/u7| N pacctaHoBKa KoapdonumMeHToB
MEeTO0M 3NIEKTPOHHOIro 6anaHca 1 MeTooM nonypeaKuvl|7|.

Tema 13. SnekTpoHble NOTEHUMaNbl. XMMMYECKMEe UCTOYHMKM TOKa.

OKUCNUTENbHO-BOCCTAHOBUTENbHbBIE (3NEKTPOAHbIE) NMOTeHUMabl Kak KONMYECTBEHHAs XapaKTepucTiKa
OKMUCNNTENbHO-BOCCTAHOBUTENbHBIX cUCTeM. YpaBHeHne HepHcTa. 3aBnCUMOCTb BENMYNHBI 3NIEKTPOLHOro NoTeHuuana
OT KOHLIEHTpaLMKN MOHOB B pacTeope, pH, TeMnepatypbl, komnnekcoobpasosaHus. MNpupoaa ckadka noteHumana Ha
rpaHuue pasgena gas. BooopoOHbiit anekTpon Kak anekTpol cpaBHeHusl. CTaHOoapTHble 3NeKTpoOHbIe NoTeHUManbl 1
crnocobbl Ux onpeneneHns. 3aBUCMMOCTb MeXly BENMYMHAMMU OKUCITUTENbHO-BOCCTAHOBUTENbHBIX MOTEHLUMANIOB CUCTEM
1 n3mMeHeHneM aHeprum Mbbca. icnonb3oBaHne cTaHOapTHBIX MOTEHUMANIOB OS5 OLEHKN BO3MOXHOCTU MPOTEKaHMS!
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX PeaKLMiA.

OKucNUTENnbHO-BOCCTAHOBUTENbHbIE CBOMCTBA BOAbl. YCTOMYMBOCTb OKUCINTENBHO-BOCCTAHOBUTENBHBIX CUCTEM B
BOOHbIX pacTBopax.

OnekTpoaHbie NoTeHumanbl Metannos. CTaHOapTHbIE 3NEKTPOLHbIE MOTEHUMANbI U 3NEKTPOXUMNYECKNIA P
HanpsxeHuin metannos. [onoxeHne MeTannos B psOy HaNPSXEHUA N BO3MOXHOCTb X B3anUMOOENCTBUS C BOLOW,
BOOHbIMU PacTBOPaMu KUCMOT 1 WeNoYel, CoNnaMu gpyrux Metannos. AKTUBHOCTb METANNIOB B 3aBUCUMOCTM OT UX
MONOXEHMS B PSALY HAaNPSXEHWA 1 B MeprMoanyeckoin cucteme. MNMonbop okucnuTenein n BOCCTAHOBUTENEN C YHETOM
CTaHOapTHbIX OKNCANTENbHO-BOCCTAHOBUTENbHBIX NOTeHuuanos. Juarpammsl Jlatumepa n dpocra.

[MoHSATME O ranbBaHU4YECKMX 3NIEMeHTax, akkyMynaTtopax.

Tema 14. SnekTponna. Koppo3us. Mepunoanyecknin 3aKoH v o6LLMe 3aKOHOMEPHOCTU U3MEHEHUSI CBOUCTB
coeavHeHUn

Koppoaus MmeTtannos 1 CNnasoB Kak aNeKkTpoxnMuyeckuin npouecc. Metoapl 3awmtbl OT KOPPO3MK.
OKMCnMTENBHO-BOCCTAHOBUTENBHBIE MPOLLECCHI C YHaCTUEM 3MIEKTPUYECKOrO TOKA. DNEKTPUYECKMNIA TOK KaK CUbHbIN
OKUCNSOWNIA 1 BOCCTaHaBNMBaOWMA areHT. CxeMbl MPOLECCOB Ha 3NekTpoaax (MHEPTHbBIX 1 aKTUBHbIX) MPW
3NEeKTPONN3e pacnnaBoB CONen N BOLHbLIX PaCTBOPOB COMEN, KUCNOT U OCHOBaHMA. BbigeneHne Ha katone Booopoaa,
meTannoB. OKncneHne Ha aHoAe NPOCTbIX M CNOXHbIX aHNOHOB.

Tema 15. MNanoreHbl U UX coegUHEeHNS
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Obuwas XapakTepucTtnka aNeMeHTOB. CTpOGHVIe aTomoB. 13mMeHeHmne no rpynne atoMHbIX panonycoB, NOHN3aUMOHHbIX
noteHUunanos, CpoacTBa K 3/IEKTPOHY N 3NEKTPOOTPMULUATENIbHOCTUN 3/1IEMEHTOB. BaneHTHOCTb M CTEMEHN OKMUCNEHNS
atomoB. 3MeHeHne no rpynne YCTOI7I‘-IVIBOCTI/I COEOVHEHWNI B BbICILEN CTEMEHN OKUCNEHNS aTOMOB. XapaKTep
XUMUYECKUX CBA3EN B COEANHEHUNSIX. I"Ipv|3HaK|/| MeTa/l/MIM4YHOCTN Y noaa. OcobeHHoCTH pTopa.

dursmnyeckne CBOMCTBA NPOCTLIX BEWECTB. I3aMeHeHMe TeMnepaTtyp nnaBneHns u KUNeHus B psay otop-acTar.

XunuMmnyeckme CBoMNCTBa NMPOCTbIX BELWeCTB. N3meHeHune 3Heprmmn ce43n B Mojnekynax raioreHoB no rpynne un
peakuMoHHas cnocobHocTb ranoreHos. OTHOWeEHMe K BOOE, Wenovyam, Metannam u Hemetannam. TOKCMYHOCTb
rajioreHos. Mepbl npenocTopoXHOCTU Mnpu pa60Te C ranoreHamu.

DOopMbI HAXOX AeHUS ranoreHoB B npupoae. O6Wuii NIPUHLMMN NoNyYeHns cBOBO4HbIX FranoreHoB. MpumMeHeHMe.

"anoreHoBO4OPOAbI. YCTOMYMBOCTL MOMIEKYN. XapakTep XMMUYECKMX CBSA3EN B Monekynax. Accoumaums Monekyn
goTopoBonopoaa. Puanyeckme CBOMCTBA ranoreHoBoAopoaoB. I3aMeHeHe TeMnepaTyp NNaBneHNs U KUNeHWs B psay
¢OTOPOBOAOPOL-MON0BOAOPOL.

Xumunyeckue ceoncTea. PeakumoHHas cnocobHocTb. BoccTaHoBUTENbHBIE U KUCNOTHBIE cBOCTBa. OCOBEHHOCTM
PTOPOBOAOPOAHON KMCNOThl. OBLWmMe NPUHLMMbI MONy4EeHUsi ranoreHoBoaopoaoB. [poMbIlWNEHHOE Noy4YeHUe CONSIHOM
Kncnotbl. [pUMeHeHne CONsSHOM 1 NNaBMKOBOI KUCAOT.

["fanoreHnabl. [anoreHnaobl OCHOBHLIE, aMoTepHble, KUCNOTHbIE. HOHMMeprIe ranoreHnabl. Ceolictea. OcobeHHOCTH
rmgponnsa rasoreHnaooB pa3HbIiX TUMOB. rI/I,EI,pOCpTOpI/I,D,bI.

Okcmapl dpTopa, xnopa (1, 4, 7), 6poma(1), noga(5). Ceoictea. Knucnoponconepxaiyme KucnoTsl xnopa 6poma, noaa.
CtpoeHune monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKUCIUTENbHBIE U KUCTOTHBIE cBolcTBa. ObLlme npuHUMmbI
nony4yeHus.

Conu kucnopoacoaepXaumx Kucnot ranoreHos. OKUCIUTeNbHble CBoMCcTBa. CpaBHUTENbHAS YCTONYMBOCTbL CONEN 1
KucnoT. MNprMeHeHne rMnoxnopuToB, X1opartos, nepxnopatos. Okucnsowme, roptoyne N B3pbiBYaTbie CMECK Ha OCHOBE
Xnopata 1 nepxnopara kanusi.

MexranoreHHble coefnHeHus (MHTepranoreHuabl). dTopuabl xnopa (1,3,5), 6poma (1,3,5,), hoga (1,3,5,7). Xnopuabl
6poma (1), nona (1,3). CpaBHUTENBHAS YCTONYMBOCTL OTOPULOB U XNopuaoB. CTpoeHme, nonyYeHne, peakLuuoHHas
CNocobHOCTb. DTOPUpPYIOLWME areHThI.

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

MpocTbie BewecTea. ANNOTPOMNHbIE MOANGMKALMM KUCnopoaa. XuMmnyeckas Cesi3b B MONEKYNE KMCIopoaa ¢ nosvuuia
Teopun BC n MO. CtpoeHue monekynbl 030Ha. [lonMmopdHble MogndpmrkaLumum cepbl. YCNoBKS CyWweCTBOBaHNS
[BYXaTOMHbIX MONekyn. VIaMeHeHne HemMeTannm4yeckux n MeTaninyeckmx CBOMCTB NPOCTbIX BEWECTB.
MonynpoBOAHMKOBbLIE CBOWCTBA CeneHa.

XnMunyeckune cBoicTBa MPOCTbIX BELWeCTB. OkuncnutenbHo-BoCCTaHOBUTENbHbIE cBOVcTBA. OTHOWEHME NPOCTbIX BEWeCTB
K MeTannam n Hemetannam, sone, KNCcnotam u wenovam.

DOopMbI HAXOXAEHUS 3NEMEHTOB B npupoae. MNprHLmMnbI Nony4YeHus kucnopona v o3oHa. MNprmMeHeHne NpocTbiX
BELLECTB.

Mmopuabl H23. CtpoeHne monekyn. TepMmoanHammyeckas YCcTonymBocTb. Pusmyeckme ceoincTea. ameHeHne
TeMmneparyp nnasneHns n KUNeHus B psaay Boaa-Tenyposonopos.

Xumnueckune cBorcTBa. BoccTaHOBUTENBHbIE 1 KACNOTHBIE CBOMCTBA B psfdy BoAa- Tennyposonopod. CepoBoaopos.
CaoitctBa. TOKCMYHOCTb XaNbKOreHoBoaopoaos. Obwme NPUHUMMbI KX NMONYYEHNS.

XanbkoreHnabl. CpenHue u kucnble xanokoreHnabl. Fnaponns. Obwme nprHUMMbLI NonyYeHus. MpuMeHeHe.
XanbkoreHnapl Kak NonynpoBOAHNKOBbLIE MaTepmanbi.

Mepokcug Bogopona. CtpoeHue monekynbl. [MonyyeHue. YcTonumnBocTb. OKMCIUTENBHO-BOCCTaHOBUTENbHbIE CBOMCTBA B
pasnnyHbIX cpenax. MpuMeHeHue.

M'mapuabl cepbl HNSn. CtpoeHne monekyn. YCTon4nBoCTb. KMCNOTHBIE Y OKMCAUTENbHO-BOCCTAHOBUTENbHLIE CBONCTBA.
Monucynbcomabl. CpaBHUTENBHAS YCTONYUBOCTb MOANCYNb(UO0B U COOTBETCTBYIOLLMX UM KUCIOT.

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

CepHucTas, ceneHncras n tennypuctas Kucnotbl. CTpoeHne Monekyn v aHMoHOB KMCnoT. KUCnoTHble 1
OKMCNNTENbHO-BOCCTAHOBUTENbHbBIE CBONCTBA B PAAY cepHucTas-tennypuctas kmcnotol. Conn. Cynbdutbl cpeaHue un
kucnble. N'maponua conein. OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBOWCTBA. [onyyveHme.

CepHas, ceneHoBasl 1 TennypoBasi KUCnoTel. CTpoeHMe MONEKyN U aHUOHOB KMUCNOT. KNCNOTHBbIE U OKUCNNTENbHbIE
CBOVICTBA B psfly cepHas Tennyposas kucnotel. CBolicTBa pa3baBneHHON 1 KOHLEHTPUPOBAHHON CEPHO KACNOTbI.
mopaTtbl cepHoi kncnoTbl. MonucepHbie kncnotbl. OneyM. MNpoMmbilwneHHbIE METOAEI MONYYEHNS CEPHON KUCNOTHI.
TepMoavHamMmyeckas xapakTepucTka peakuuy OKUCNEHNS CEPHUCTOro rasa. MpuMeHeHVe CepHOM KUCNOThI B
npombiwneHHocTu. CynbgpaThl. Mmapocynbdoatel. Jucynbdatsl (nupocynbdgoatsl). CeneHatbl. Tennypartbi.

TwokucnoTbl 1 ux conn. Tuocynbpatbl. CTpoeHne TnocynbaT-noHa. BocctaHoButenbHbIe CBOWCTBA TUOCYNbdaTa
HaTtpwus. MNpumeHeHre TnocynbdaTa HaTpus.

MonutrnoHoBbIe KNCNOTHI U NX conun. mapocepHucTas kucnota. CtpoeHne ux monekyn. OTHOCUTENbHAS YCTOMYMBOCTL U
OKUCNMTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA KUCNOT U UX CONEW.

MepokcokMcnoThl cepbl 1 UX conun. MNepokCOMOHOCEPHAS 1 NepoKcoaucepHas KMcnotbl. CTPOEHWE UX MOMEKY.
Mepokcocynbgatbl. INEKTPOCUHTES NEPOKCOKNCIOT U Coneit. VIx oKMcnnTenbHO-BOCCTAHOBUTENbHBIE CBOMCTBA.
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anoreHuabl cepbl. CpaBHUTENbHAS ycTOM4MBOCTL. CBOVcTBa. OKcoxnopuabl cepbl. Okcoxnopua cepbl. rnokcoxnopug
cepbl. CTpoeHue Monekyn. Mmaponua. CpaBHUTENbHAS YCTONYMBOCTD PA3NYHbLIX OKCOranoreHnLoB Cepbl, CENeHa,
Tennypa.

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

CTpoeHre aToMoB, BaneHTHOCTU. HaxoxaeHve B npupoae, annotponusi. A30T, CTPOEHVE MONEKY/bl U CBOWCTBA.
AMMUaK, CTPOEHME MONEKY/bI, CBOMCTBA, CONV aMMoHust. MmapaaunH. Okcuabl a3oTta, CTPOeHMe MOMEeKy N, CBOMCTBA.
A30TnCTast U a30THAs KUCNOThI, UX CBOMCTBA U conu. A30THble ynobperusi. docdop, ero ceolicTea, DocuH. Okeuabl v
OKCO-KMCNoThl cpocdpopa, ux conu. PoccopHbie ynobperus, Buonornyeckas ponb asota u gpocgpopa. Mblwbsik, 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. HaxoxaeHue B npupoae, nonyyeHune u
cBovicTBa Bogopoaa. Mmapuabl. Bona, ctpoeHne monekynbl. CTpyKTypa Nbha v XUaKow Bombl. [mapatsl v
KpvcTannormapartbl. Jlnarpamma cocTtosiHis Boabl. CBoicTBa BoAbl. MNprpoaHble Boabl. O4ncTka BoAbl.

CTpoeHVe aTOMOB, BANEHTHOCTU, HAX0XAEHUE B Npupoae, annotponus. Yrnepom, ero ceovictea. Kapbugbl. Okcnapl
yrnepoga. YronbHas kucnota u ee conu. KpeMHuia, ero ceoinctaa. KpeMHueBble KUCNOTbl, CUANKATbI, UX CTPOEHME.
"epmMaHuii, ONOBO, CBMHELL, NX CBOWCTBA U COEANHEHUS.

Tema 19. Metannbl B nepmognyeckon cucteme. Merannuueckasi CBA3b. 30HHas TEOPUS MeTaNTUYECKUX
KpuCcTannos.

Obwas xapaktepuctuka metannos. Obwue ceoicTea Metannos. HaxoxneHue B npupoge. WenoyHbie u
LWeno4yHo3eMenbHble MeTannbl B BUAE conei. TutaH, MapraHew, XpoM, Xeneso, Melb, LMPKOHWIA, TOPUIA, antoMUHWUIA B
BUIE OKCULOB. PTyTb, KAAMWIA, UMHK, ONIOBO, CypbMa, BUCMYT, HVKENb, KOBanbT,Xenes3o B Buae cynbgpunos. Crnocobsbl
oboraleHns pyn (cenapaums no yaenbHoOW Macce, MarHUTHas cenapauus, gonotauumsl). Cnocobbl NOAYyYEHNS METANNOB
(MMpomeTannypruyecknin, MeTanioTepmMusl, rmMapPoOMeTanyprus, aneKTpoMeTannypris, NopowKoBas MeTannyprms).
Cnocobbl nonyyeHnst MeTannoB ocobol YACTOTbI (NMEPEroHka B BakyyMe, 30HHas NnaBka, TEPMUYECKOE Pa3NOXEHNE
NeTy4nX COeANHEHWN).

MeTtannuyeckas cBa3b. OCOBEHHOCTM KPUCTANNYECKOro CTPoeHNs 60MblWNHCTBA MeTannoB. MNMpenctaBneHns 0 30HHOM
CTPYKType TBepOoro tena. XmMmyeckas CBsidab B MeTannax n obpasoBaHue "anekTpoHHOro rasa”. MoHsT1e o BaneHTHow
30He, 30He nposoanmMocTu (3I1) n paspelweHHoit 3oHe (P3). MNepekpbiBaHne B3 n 31, pazaeneHne 3anpelleHHon
30HOW. [leneHne TBepAbiX TEN HA ANSNEKTPUKMW, NMONYNPOBOAHMUKM U METaNNbl. DNEKTPOHHO-AbIPOYHasS NPOBOANMOCTb.

Tema 20. PN3MKO-XMMUUYECKUN aHaANU3.

Dunsnko-xumundeckuin aHanna (PXA). 3yveHne pranyeckoro CBOMCTBA CUCTEMbI KakK GOYHKLIM COCTaBa MM BHELWHWX
ycnosuiA. TepMUHbI 1 NOHATUS DXA (FOMOreHHbIe CMCTEMbI, FeTepOreHHble CUCTEMbI, dpasa, Y1CNOo cTeneHel ceobobl,
aBTekTuKa). Mpasuno das MN'mbbca. Tunbl guarpamm: 1. [muarpamma COCTOSIHUS OBYXKOMMOHEHTHON CUCTEMBI C
9BTEKTUKOWN (KOMMNOHEHTbI HEOrPaHMYEHHO PACTBOPUMbI B XUAKOM COCTOSHUM U HEPACTBOPUMbI B TBEPAOM).

2.[lnarpamma ¢ B3aMMHOW HEOrpaHWYEHHON PacTBOPMMOCTbIO B TBEPLAOM COCTOSIHUM (3TO N30OMOPMOHbIE BELWECTBA,
KpucTanansylowmecs B 04MHaKoBbIX popmax). Teepable pacTBopbl (3aMeleHns 1 BHeapeHns).

3.[narpamma B cnyyae 06pa3oBaHNs XUMUYECKOrO (MHTEPMETaNIMYeCcKoro) CoeanHeHUsI.
MpuHUKMnbl HenpepbiBHOCTM U cooTBeTcTBUSA H.C.KypHakoBa. MeTtannoxmmums.

Tunbl MeTannos:

1.MeTannbl B3aMMHO pacTBOPSAIOTCS B XMIKOM COCTOSIHWM, a B TBEPLOM 00pasytoT 9BTEKTUKY.
2.MeTtannbl He B3aMOOENCTBYIOT APYr C APYrOM HU B XWUOKOM, H/A B TBEPOOM COCTOSHUSIX.
3.Metannbl 06pasyoT Lpyr C APYroM Xuakne 1 Tsepasle pacteopbl Mtoboro cocrasa.
4.MeTtannbl 06pasytoT Mexay coboii 0LHO UK HECKONBbKO METANNMYECKUX COEANHEHWIA.

MeTannuyeckune pacTBOpbI. O6pa303aHV|e JHepreTn4eckunx npu ycnosmm aHepreTnyeckoro n npocTpaHCTBeHHOro
COOTBETCTBUA NepeKpbliBaloWmMXcs op6|/|Tane|7|. 3aBnNCMMOCTb PacTBOPUMOCTK B MeTannax oT 4Yncna BaneHTHbIX
9NIEKTPOHOB, NX TUNAa N SHepPreTn4eckoro CoCTosaHuA.

Kopposunsa metannos: xummyeckas (AencTeue Cyxmx rasos, CEpoBoAOpOaa, ANOKCHAA Cepbl) U aNeKTpoXuMmnyeckas
(paspyleHne meTanna 3a cHeT HeOAHOPOAHOCTU B MPUCYTCTBUM SNEKTPONMUTa) KOppo3uio. 3 ctaaun
SNEKTPOXMMMYECKOro paspylieHns metanna: 1. AHoOHbIA npouecc (nepexon Metanna B pactsop MoA BAUSHUEM
rnapartauum). 2.MNepexon anekTpoHa oT aHoaa K katoay. 3.KatoOHbIA NPoLECC - CBA3bIBAHNE 3NEKTPOHA
nenonsapus3atopom (MPOTOHOM WU MOMEKYNOW KMCNOPOoAa).

3awmTa oT Koppoaumn. Knaccndmkaumsa Metannos B 3aBMCUMOCTU OT NX aKTUBHOCTMW.
Tema 21. LLLenoyHble n LW,.efno4yHo3eMelNbHble MeTannbl.

Xumns s-anemeHToB. CXOAOCTBO CBOWCTB. XMMMYecKas akTMBHOCTb WenoYHbix metannos (LLM). Monsapuaytowee neictene
LLIM. PactBopuMble B Boae conv. TpyaHOpacTBOPMMbIE OKCOX/opaThl, XNoponnaTtuHaTel U HUTpokobanbTatbl Kanus,
pybuamns n uesuns.

LLlenoyHo3emenbHble MeTannbl (LW3M). NameHeHune noteHumanos noHnsauum (M) LW3M. N3ameHeHne meTanninyeckmx
cBolicTs. CBoricTBa 6epunnus n marHus. uaroHanbHoe cxo4cTBO 6epUnins ¢ antoMUHUEM, MarH1s C IUTUEM.
AmdpoTtepHocTb Bepunnus. "Bepunnnesbie" ny4n. PacnpocTpaHeHne B 3eMHO KOpe B COOTBETCTBUM C FEOXMMMNYECKIM
npaeunom MeHnneneesa nerkux W3M (kanbuuii, MarHuit), TaXenbix (CTPOHUMIA, 6apwuit).
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Oxkemppl W3M. Ux coctae MO. NameHeHune cuna ocHoBaHuiA npu nepexone oT 6epunnus k 6apuio. Mmapokcuapl
KanbLus, CTPOHUMS 1 6apus: nx CBOMCTBA. Mapokcna MarH1s Kak OCHoBaHWe cpenHel cunol. Fnapokewa 6epunnns
Kak amoTepHoe ocHoBaHuve. MNprynHa aMpoTEPHOCTM - CMOCOBHOCTL K KOMNNekcoobpasoBaHmio
(rmppookcokomnnekcsl). Mmaponns conei 6epunnns. N3ameHeHne sHepruv rugpatauum B psay bepunnuii, 6apuii.
BesBoaHble cynbgoathl Kanbums, CTPOHUMS 1 6apurs. PacTBOpMMOCTb coneli 0HO3apsAaHbIX, ABYX- U TPEX3APSOHbIX
aHnoHoB. KomnnekcoHaTtbl W3M (kpome Bepunnus) xenatHoro Tmna pacTBOpUMbIE B BOAE.

Tema 22. Xumusa d-anemeHTOB. O6LLME 3aKkOHOMEpHOCTU. CTeneHu okucneHusi. Komnnekcoobpa3soBaHue.

ObLwas xapakTepucTuka nepexonHbix MeTanno.. MNepexoiHble MeTansbl Kak anemeHTol ¢ d- unwv f-obonoukamm 4acTnyHoO
3arnofIHEHHbIMU 3/1EKTPOHAMU B U30/IMPOBAHHOM aToMe UM 0BbIHHO BCTPEYAOWMMNCS COCTOSIHUSMU OKUCTIEHNS.
3anonHeHune 3d-opbutanein ckanaus. Mposanbl 3anonHeHus 3d-opbutanen y xpoma 1 Meau. IMNMpUYEecKoe Npasuno:
Haunbonee aHepreTuiecky cTabunbHbl 3NEKTPOHHBIE KOHPUIYPaLMK C HAMONOBUHY UMW MOMHOCTHIO 3aMONHEHHBIMU
opbuTansimy. HapyweHns nocneaoBaTenbHOCTY 3anoiHEHNs] 0HOSNEKTPOHHbIX opbuTanein. MexanekTpoHHoe
B3aMMOLENCTBME U (DOPMUPOBAHNUN SNIEKTPOHHOW KOHGIUIypaLuumn. SHEPrns MexaneKTPOHHOro B3auMOLenCTBNS Kak
CymMMa [ByX NPOTUBOMOMOXHbIX MO 3HAKY BKNALOB (MONOXNUTENbHON SHEPrv OTTankueBaHusl 3N1eKTPOHOB 1
oTpuuaTenbHon 06MeHHoR aHeprmn). OBMeHHas SHeprus Npy B3aMMo4elicTBAN LBYX 3NEKTPOHOB U SHEPrus
cnapuBaHus aNeKTPOHOB C 0BPaTHbIM 3HAKOM. HE EVHCTBEHHbIN (pakTop, BnvsiHie Ha yCTOMYMBOCTb 3NEKTPOHHOM
KOHOUrypauum n3aMeHeHUs BeNnHHbI 0BMEHHOI aHeprn n nameHeHns M.

Tema 23. CkaHAMN, UTTPpUN, NaHTaH. Peako3eMenbHble 3/IeMEHThI.

OnemeHTbl Nob6oyHol noarpynnel W B rpynnbl: Bxoaat 32 anemeHTa - 17 peakosemenbHbix (P39), akTuHui n 14
aKkTMHUAOoB. P33: ckaHanit, NTTpui, naHTaH u 14 naHtaHMaoB. I3MeHeHne aTOMHbIX 1 MOHHbIX PaLAMyCOB (NaHTaHWOHOe
cxartuve) B psgy uepwui - nioteumin. CBOWCTBA NErKUX NaHTaHNOOB M laHTaHa, TAXenbIX - U utTTpus. JeneHue
NaHTaHWOOB Ha LepUEBYIO (NaHTaH, Lepui - eBPONuUi) U TTPUEBYIO (UTTPUIA, rafoNMHUA-NOTeUNiA) nogrpynnsl. [se
noArpynnbl akTUHULOB: KIopus (Topuid-kiopwrii) n 6epknus (6epknuii-noypeHcuii). CTeneHn oKUCNeHUs NaHTaHNOOoB,
uepusi n esponus. OCOBEHHOCTN XMW NaHTaHWAOB.

Tema 24. TuTtaH, LMPKOHUN, raddHUIN M NX coeauHeHusi. AKBa- U TMAPOKCOKOMMNIEKChI.

Moarpynna tutaHa (1Y B noarpynna ). CTeneHb OKMCNEHNS 1 POCT aTOMHOIO HoMepa. VIaMeHeHre aTOMHbIX U MOHHbIX
paauycoB 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 KMCNOTAX, B KOHLEHTPUPOBAHHO Weno4n. PacTBopeHne LMPKOHUS 1 radoHns 3a
CYeT VX OKMcneHus n obpasoBaHus aHMoHHbIX KC. ObpasoBaHne okTasapu4eckrx aksakomnnekcos TutaHa(ll).
OcobeHHoCTH rnaponusa.

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

Moarpynna saHagus (YB noarpynna). CeoicTea H1obus 1 TaHtana. duanyeckre n XMMUYeckme CBOMCTBA 1 X CBS3b C
HanM4neM HecnapeHHbIX 3NeKTPOHOB d-aneKTPOHOB. aMeHeHust B aHeprusix ns- u (n-1)d-opbutaneir. CTeneHb
OKVCNEHUS BaHAAWS B COeANHEHUSX (0T 2+ 00 5+).. [oaTomy peanuayrotcs CTeneHn oKncneHus Huobms n taHTana (4+
1 5+). Ctabunusaums cTeneHn oKncneHus 5+ (CoeanHeHNs ¢ KOBaNEHTHOW CBSI3bIO - KUCIOPOAHbIE U ranoreHnpl).
Xummyeckas ycTON4MBOCTb METANSIOB.

PacTBopeHue BaHaoms B NNaBUKOBOA, a30THOW, KOHLEHTPUPOBAHHOW CEPHOM KMCNOTax 1 B L@PCKO BOOKE.
O6pasoBaHne BaHaaMH-1oHa. "ekcadbTopuiHblin KC BaHaoums (Y). PacTBopeHune HMOBUS 1 TaHTana B NnaBMKOBOWA
K1CnoTe 1 ee cMecwu ¢ a3oTHoW kucnotoin. O6pasosaHue oTopraHbix KC.

MoHbI aneMeHTOB noarpynnbl BaHaAMNS Kak ?>XXectkme Kucnotol? no MNupcoHy. BaHaauesble KNCNOTbI, BaHanatbl 1
naononueaHanatbl. PaBHOBeCHS B pacTBOpax COeANHEHWNA BaHaans B 3aBmcumocTu ot pH. BaHaonH-noH
(BmokcoBaHagui Y), kKak OCHOBHAas XMMuyeckas popma cywecTsoBaHns BaHaams (Y) B CUAbHOKMCAbIX pacTBopax.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

Tema 26. Xpom, monnbaeH, Bonbdppam. OKcuabl, rMAPoKcuabl, Kucnotbl. KoMmnnekcHble coeguHeHust xpoma (LL).

CoenvnHeHus xpoma (). Hambonee xapakTepHasi cTeneHb okucneHust ans xpoma. Ceolictea okcuaa xpoma. ViameHeHne
okpacku pactsopos conei xpoma (L) B 3aBUCUMOCTN OT YCNOBUIA.

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

PaznuyHble coennHeHns monnbaeHa u Bonbgopama ? yCnoBusi U3MeHeHus cTeneHei okucneHns. Bsanmoaeiictene ¢
Kmcnoponom sosayxa. [Nonukucnotol (cogepxar ocTaTku OOHON M TOW Xe KMCNOTbl) U reTepononuKUCnoThl (cogepxar
OocTaTky pasHbiX KUCNOT).

BnusiHne pH Ha cywectsoBaHne n3ononnMmMonnboatos B pa3nnyHbix oopMax: WwenoyHas cpena - npeobnanaet
monmbaat-aHnoH, npu pH = 4-5 obpasyetcsa rentamonmbaat, npu pH mMeHbwe 5 - okTamonubnar.

Tema 27. MapraHeu,, TexHeLU, peHun. ConcTea coeaMHeHUn MapraHu,a ¢ pasfiMyHbIMU CTENEHAMU OKUCTIEHWNS.
3aBucuMocCTb noteHumana ot pH.

Moarpynna maprarua ( VII B nogrpynna). CoeanHeHus mapraHua B coctosHusax okucnenus Il 11, IV, V, VI, VII.
Hanbonee ycToiiumBas cteneHb OKMCNEHUS peHust 1 TexHeuusl. OcoBeHHOCTM pacTBOPEHUSI MeTaNNoB: MapraHua B
pa3baBneHHbIX KUCNoTax, PeHNs 1 TEXHeUMs B a30THOW kucnoTe (obpa3oBaHne neppeHaToB U NepTexHaTaToBs).
Crabunusauus cteneHn okucnexms VIl

CoennHenns mapradua s cteneHu okucnenus (Il). Yenosus nepexona B cteneHb okucnenns (VI) n (V).

MapraHey, (1V). BocctaHoBneHne nuponosnTa (Lmokcmaa mapraHua) B cynbcoat mapranua (I1). ObpasosaHue
KnacTepos (Ha npuMepe peHuns).

Mapranrey (VI). Conu MmaHraHatbl (peHaTtbl, TexHatathl). Peakuum oucnponopunoHMpOBaHNS MaHraHaTos.
BoccraHoBneHne MaHraHaToB B KUCNOWM, HEATPanbHOM UK WEeNOYHOW cpepax.

Coenunenng mapradua (VII), texneuns (VII), peHns (VIl). B cpene BocctaHoBneHne nepmaHraHara B KMCNomn (MapraHew,
(1), B HEMTPanbHOW (oMoKcKa MapraHua (MMpontosunT)), WenoYHom (MaHraHar) cpenax.

Tema 28. XXene3o, Ko6anbT, HUKeNb. KOMNNEKCHbIE COeAUHEHNSI: YCTOMYUBOCTb, SHEpPreTMyeckme ayarpammbl.
Ponb B 6Monoruyeckux npoweccax.

VIl B noarpynna. Knaccudomkauus no septukanu 1 no ropnsoHtanu (3 neprnona d-anemeHToB). o BepTukanu: Tpuaga
xenesa (pyTeHuid, ocmuit), Tpuana kobansTa (poauii, npuanin), Tpuana HUKens (nannaguii, nnatuHel). Mo ropmaoHTanu:
CeMeliCcTBO Xeneaa (xeneso, kobanbT, HAKENb), CEMEACTBO NNaTWHbI (PYTEHNS, POAUS, Nannanuns, OCMUIA, NNaTMHa,
npuani).

Tpuagpl No BEPTMKANMN: CXOLCTBO MO CTPOEHMIO BHEWHMX 3NIEKTPOHHBIX 060M04eK, peanv3auus 6onee BbICOKUX
CTeneHel OKUCNEHNS, POCT MHEPTHOCTU. XMMUYECKME CBOMCTBA Xene3a: 0COBEHHOCTN B3aNMOLENCTBUS C
pas3baBneHHbIMU KUCNOTaMU, C KOHLEHTPUPOBaHHOMN a30THOMW 1 100%-HOI CepHOl KACNOTOM (MPOLLECCHI MaccmBaumm).
Bsanmogneiictare co wenoyamu: ycnosus 0bpasosaHuns rugpookcokommnnekca xenesa (M). CeocTea coeguHEHNI
xenesa (1): ycTon4meBoCTb K KUCNOpOAy BO3Ayxa B coctase conn Mopa. KaTnoHHbIe 1 aHNOHHbIE KOMNneKebl. Pasnnyuns
no TepmoamHammyeckoit yctoinumeoctu KC xenesa (M) ¢ nuraHgamm cnaboro nons u cunbHoro nonsi, cornacHo TKIT.
CoenuHeHns xenesa (WL). M'moponua pacteopos conen xenesa (LU). BansHne cunbHbIX KNCAOT, WeNo4YHON cpenbl Ha
rnaponuns. CXoAcTBO OTAENbHBIX CBOWCTB conei xenesa (L) ¢ consmn xpoma(lll), antommHns(l), xenesa (1) ¢ marHns
(). YcTon4meBocTb KaTMOHHBIX M @aHMOHHbIX KC.

CaoiicTBa KobanbTa 1 HUKeNs: pacTBOPMMOCTb B KUCOTaxX W Wwenoyax (6onbluas MHEPTHOCTb, YEM Y Xenesa).
YctoinumeocTb KC kobanbta (M) n Hukens (M) no oTHOWeEHWIO K kucnopody Bo3ayxa. Oktasgpuyeckas u
Tepasgpuyeckas koHgurypaumm KC kobanbt (M). Oktasapudeckme (akBaKC) n tetpasgpudeckne KC Hukens (IM).
Ycnosus peanvaaumm NiockokBaapaTHoM KoHgourypauum. BoamoxHocTb 06pasoBaHust xenatos - Hukenb (M) ¢
OVMETUNTMNOKCMMOM.

Tema 29. Metannbl nnatuHoBow rpynnbl. KuHeTMyeckast UHepTHOCTb. KoMnnekcHble coeAMHEHUsA: U30MepuUs,
acpdpekT TpaHC-BNUSHUS.

MnaTtnHoBble MeTtannbl (MM). Hannume BbiCWWX CTENEHER OKUCNEHNS Y NNaTMHOBLIX MeTannoB. CnocobHOCTb K
KomnnekcoobpasoBaHmio. [JoHOPHO-aKLEeNTOPHOE B3anMOLECTBUE U YBENNYEeHME pacluenneHmnst d-opbutanei
KpucTannndeckum nonem nuraHga. ObpasoBaHue KOBaNeHTHbIX CBS3en ¢ nuraHooM. ObpasoBaHme HU3KocnnHoBbIX KC
(maxe c nurangamu cnaboro nonst). MHeptHocTb KC. N3mMeHeHne kuHeTndeckoi nHeptHoctun B MG no BepTukanu:
(CBA3b C YBENUYEHMEM SHEPTMM PaCLLENNEHNS KPUCTANIMYECKM NOSIEM NUraHa0B U yBENNYEHNEM NPOYHOCTH
KOBaneHTHOW cBsi3n MeTann ? nurang). MNosblweHne 0edopMUPYEMOCTI SNEKTPOHHbIX obonoyek y Tsxenbix NV

Tema 30. Mepnb, cepebpo, 3onot1o. AucnponopunoHupoBaHue coeguHeHun M(l). CoeamnHeHnst megu (M). dopmbl
KOOpAVHALUMOHHOro nonmagpa.
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Moarpynna mean (1 B noarpynna). Monspuaytowee neinctene meaun, cepebpa v 3onota. VIaMeHeHne xuMmyeckoi
aKTMBHOCTW OT Meau K 3010Ty. YCTONYMBOCTb Ha BO3ayxe. PacnonoxeHune B psaay HanpsixxeHuid. PacTBoprMOCTb: Melb U
cepebpo - B KOHLIEHTPUPOBAHHbIX a30THOM 1 CEPHOI KMCNOTax (B XNOPUCTOBOAOPOLHOM KUCNOTE B MPUCYTCTBUM
Kucnopogna), 3010TO - B ropsiven CeneHoBoM KUCNOTE U B LApCKON Boake. XapakTepHas CTerneHb OKUCNeHns ons
cepebpa. KomnnekcoobpasoBaHue coenmHeHnii menm (1) n cepebpa (1) B ammmake unm B u3bbiTke 0LHOMMEHHOIO
aHnoHa. XapakTtepHas cTerneHb okucneHmsa ona menun. ViameHenuve useta conen meau (1) 3a cuet
komnnekcoobpasoBaHus. AM¢poTepHOCTb ruapokcnaa meam (IM). ObpazosaHue rugpookcokynparta. meam (M)
PacTBopuMOCTb B 136bITKe ranoreHnnoB. KatnoHHble u aHnoHHble KC (kynpaThbl).

XapakTtepHas cTeneHb OKUCNeHNs Ons 3oi10Ta. AMGOTEPHOCTb okemaa v rmapokeuaa sonota (W). ObpasoeaHune
aypaToB C KOOPANHALUMOHHBIM YACTIOM 4.

KoHTponbHas pabota
Tema 31. Pa36op KOHKpeTHOW cutyauumu: PaclienneHuve d-ypoBHS KpUCTa/IN4eCKUM NOJNIeM pa3HON CUMMETPUM.

VI3aMeHeHne MakcuManbHOW CTENEHN OKMCNEHNS, OTBeYatowen YCTOIZHMBbIM coeaHEeHNAM B rOPU30OHTANbHbIX pAaax
nepexogHbliX MeETaNIoB (3a CYeT yBe/IM4eHn4d 4ncna aneKTpoHOB 1 3a CHeT UX CI'IapI/IBaHI/IFI). CBsa3b ﬂepeMeHHOIZ cTeneHn
OKMCneHms ¢ 3anoHeHHbIM No4YPOBHEM.

MarHuTHble cBoricTBa. CNMHOBbLIA MOMEHT M YUCIIO HECMAPEHHbIX NEKTPOHOB. MNoHATME O AMaMarHUTHbIX U
napamarHWTHbIX atomax (MoHax). BeicokocnuHosble 1 Hu3kocnmHosble KC.

Ontuyeckme ceoiictea. Teopus kpuctannndeckoro nons (TKIM) n marHnTHble ceoictBa KC nepexoaHbIx MeTannoe, nx
okpacka. [Mepexon HopManbHOro B HEBO3BYXAEHHOM COCTOSIHMS 9NeKTPoHa Ha t2g-opburTanb, nepexos a1ekTpoHa B
BO30Yy>X1€HHOM COCTOSIHMU Ha eg-opbuTans.

Tema 32. Xumusa f-anemeHtoB. CeMencTBO NaHTaHUOoOB. JlaHTaHUOHOoe cXaTtme. CeMmecTBO aKTUHMAOOB.
TpaHcypaHOBbIe 3NIEMEHTDI.

Hanbonee ycToitunBas cteneHb okucneHust naHtaHnnos. CteneHb okucneHus uepusi. OCOBEHHOCTM XUMUU NaHTaHWAOB:
obpaszoBaHne CoeMHEHN C NPENMYLECTBEHHO MOHHBIM TUMOM CBs3n (aHanormyHo W3M), nns f-opbutaneii n
d-opbuTaneit xapakTepHo paclienneHue B nonsix 6onee HN3KOM CUMMETPUM, YEM cdoepuyeckas, apdoekT ctabunusaumm
KpUCTanInyecknum nonem HeaHadynTeneH.

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

TpaHcypaHOBbIE SNEMEHTbI.
Tema 33. Fannun, uHaun, Tannun. NocrnepexogHsie MeTannbl. BropmyHas nepuoanyYHOCTDb.

MoctnepexonHble MeTannbl (raniunia, nHawi, Tanauin). OTAMyne ot TMNMYecknx (6op 1 antoMuHKiA). BinsHue Ha cBoicTBa
MONHOCTbIO CPOPMUPOBAHHOM 18-3neKTPOHHON 060no4ka. HEMOHOTOHHOCTb Kak "BTOpPWYHAs NepUoANYHOCTL" B rpynnax
NOCTNEPEXOAHbIX 3N1EMEHTOB. [1POTUBONONOXHOCTL NEPEXOAHBIM 3ieMEHTaM. DPEKT MHEPTHON Napsbl.

Tema 34. Bop n antoMnHUA. MMapuabl, okcuabl, rmapokcuabl. BopHasa kucnora

ANOMUHWIA 1 6op. AMIOMUHWUIA - TUMWYHBIA MeTasn, HO ero CoeanHeHNsl KoBaneHTHbl. AMJOOTEPHbIE CBONCTBA aNtoMUHMSI,
oTnmumne ot bopa. AHNOHHbIE U KaTnoHHble KC antoMunHusi. ObpasoBaHne OKCUOHOW MAeHKW: pacTBOPUMOCTD B LenoYax.
BaanmogewcTeue ¢ kucnotamu. M'mgponuna conen antommHms (LL).

Bop. ObpasoBaHmne BopHOI KMCNOTbI, Kak kKMcnoThl Jlbtonca. ObpasoBaHne 60POBOLOPOLOB - COEAUHEHWI C
[ednuMTOM 3NEeKTPOHOB. TpexLeHTpoBas CBA3b.

Tema 35. UHepTHbIe rassbl.

OTkpbITE bnaropofHbIX ra3os. MpocTblie BewecTsa 6naropofHbIX ra3os. Vix 0IHOAaTOMHOCTb. I3MeHeHMe CBOCTB B
PSLY FeNWii - HEOH - apProH - KPUMTOH - KCEHOH - PaAOoH (paauycbl aTOMOB, YUCO SNEKTPOHHbBIX 0060N10YeK,
nongpuayemocTb). "duccunauns” renus. PagmaunoHHble 3cpdekTbl pagoHa.

BHelwHWe anekTpoHHbIe YPOBHM BnaropoaHbIX ra3oB. XUMUYECKME COEAVHEHNS KPUNTOHA U KCEHOHA (CPTOpUAbI,
okcumapl, okemgpTopuabl). CTpyKTypa coTOPULOB KCEHOHA PasnnyHoro coctasa. CCTeEMbl C MHOMOLLEHTPOBbLIMY
LEN0KanM30BaHHbIMN MONEKYNSPHBIMU OpBUTansMn KCeHoHa 1 KpunToHa. OCcoBeHHOCTM rMaponn3a TopuaoB KCEHOHA.
KceHoHoBas kucnota. OkMcnutenbHble CBOMCTBA BOLHbBIX PACTBOPOB KCEHOHA. KOMMNEKCHbIE COeAVNHEHNS KCEHOHA 1
kpuntoHa. ObpasosaHue knatpatoB. ObnacTv NnpuMeHeHMs GnaropoaHbIX ra3os.

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

CamocTosiTenbHas pabota obyyarolmxcs BoINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamoctosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLENbHBIX TEM (Pa3aenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HanpaBieHHbIE HA 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMUMNUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowwmxcst pernameHTpyeTcs HOpMaTUBHBIMI LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHbIMU PECYpCaMu, BKOYAS:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

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

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

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

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

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

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

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

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CrpaHnua 15 ns 21.
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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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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
"Xumung" n npodounno NoAroToBKM "He NpeaycMOTPeEHO".
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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

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Obwas u HeopraHudeckas xumusi: yiebHoe nocobue ons caMocTosITeNbHOM paboTbl cTyoeHToB / KasaH. dpedep. yH-T;
[Hayy. peq.: o.x.H., npodp. ®. B. Nesatos, a.x.H., npod. H. A. Ynaxosund].?KasaHb: [KasaHckuin yHusepcutet], 2011.7; 21.
Y.1: Obwas xumus / [cocT.: P. P. AMnpoB u np.].?2011.?142 c.

2. Obwas n HeopraHuyeckas xmMus: yuebHoe nocobue ons caMocTosTeNbHOM paboTbl CTyAeHTOB / KasaH. goenep. yH-T;
[Hayy. peq.: a.x.H., npocp. . B. [esATOB, A.X.H., Npod. H. A. Ynaxosuuy].?KasaHb: [KaszaHckuin yHusepcutet], 2011.7; 21.
Y. 2: Xumms anemeHTOB / [cocT.: . A. Booc 1 ap.].?72011.7140 c.

3. MnuHka H.J1. O6bwas xumus. M. Uuterpan-Mpecc. - 2008. - 727 c.

4. l'enbgoman M.U., IOcTpaTos B.IN. HeopraHnyeckas xmmus. [9nekTpoHHbIl pecypc] - 2-e n3g. - CaxkT-MNeTepbypr:
NaHb, 2009. - 528 c.

Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

5. Masnos H.H. Obwas n HeopraHuyeckas xmMusi. [DNeKTpoHHbIN pecypc] - 3-e nag., ucnp., oon. - CaHkT- MNeTtepbypr:
Nanb, 2011. - 496 c.

Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034

6. Ceepanosa H.[. Obwas 1 HeopraHWyeckas XMMmUs: aKCrepUMeHTaNbHbIE 3a8a4u U yrpakHEHUS. [ONeKTPOHHbI
pecypc] - CaHkT-MeTepbypr: NaHb, 2013. - 352 c.Pexunm goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=13007

7.AxmeToB H.C. Obwwas n HeopraHmyeckas Xummns [SnekTpoHHbI pecypc] : y4ebHuk. ? 9nekTpoH. aaH. ? Cl6. : NlaHb,
2014. 7752 c. ? Pexum pgoctyna: http://e.lanbook.com/books/element.php?pl1_id=50684

JononHutenbHasa nuTteparypa:
1. B noMoLb NePBOKYPCHUKY MpU M3y4yeHun obLein n HeopraHmyeckor xumun. YuyebHo-meTonmyeckoe nocobue/ KasaH.
denep. yH-T; [Hayy. ped.: o.x.H., npodp. P.P. AMmpos. ?KasaHb: [KazaHckui yHusepcuteT], 2014. - 55c¢.
2. NNabopaTopHbIit NpakTiKyM Mo oblwelt 1 HeopraHuyeckol xummm / KasaH. doefep. yH-T; [Hayd. pefd.: A.X.H., npod. P.P.
Amnpos. ?KasaHb: [KazaHckuin yHmBepcuteT], 2015. - 99c..
3.MeTtoaunyeckme ykazaHus K CMHTe3aM HeopraHnyeckux BelwecTs. - KasaHb: KI'Y, 2006. - 24c. Pexum goctyna:
http://old.kpfu.ru/f7/bin_files/chem0008.pdf

4. babkuHa C.C., booc I".A., Bbiukosa T.W., Oesstos ®.B., KyabmuHa H.J1., Kyteipesa M.IM., CanbHukos tO.U.,
CanpblkoBa 3.A., TumoweHko K0.M. MeToanyeckoe nocobue no obwert xummn. s caMocTosaTenbHon paboThl
cTyneHToB. - KasaHb: K'Y, 2009. - 131 c. MogpobHocTn: Pexunm gocTyna:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf

5. MnuHka H.J1. 3anaum n ynpaxHeHus no obwew xumnm. - M.: Unterpan-TMpecc, 2008.-240 c.
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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

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

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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