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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 CNOCOBHOCTbIO NCMONBb30BaTh MNONYYEHHbIE 3HAHUSI TEOPETUHECKMX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NpY PeLeH NPOECCUOHaNbHBIX 3aaau

OriK-2 BnajgeHneM HaBblkaMn npoeeneHnsa XmmMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMU
CUHTEeTU4YeCKUMN N aHaANTUTU4eCKMMnN MetTooamMn nony4yeHnsa n nccnenosaHmn4
XUMNYECKUNX BELWeCTB A peaKLLMVI

OrlnK-3 CMOCOBHOCTbIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
NpogeccroHanbHoON AesTeNbHOCTM

OrlK-6 3HaHWEM HOPM TEXHUKM 6e30MacHOCTU 1 YMEHMEM peann3oBathb X B 1abopaTopHbIX
N TEXHONOMMYECKMX YCIOBMSIX

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:

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

JonxeH ymeTtb:

YMeTb: NPUMEHSATb TEOPETUHECKUE 3HAHNS O CTPOEHWUMW, N3MEHEHNM COCTaBa U PeakLMOHHO CNOCOBHOCTH
pearvpyoLlyx BeWeCTB AN NpeackasaHns 0cobeHHOCTen NPoTekaHWs peakLuuii, cocTasa, CTPOEHUS 1 CBOWCTB
NPOLYyKTOB; NONb30BaThCs [epnoanyeckon CUCTEMOin.

JlonxeH BnaneTb:

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

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

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 aHANN3MPOBaTh
pesynbTathl SKCNepPUMeHTa 1 aenatb 060CHOBAHHBLIE NPOrHOCTUYECKNE BbIBOAbI.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa gucumnnuHa (mogynb) BKNtoYeHa B pasgen "B1.6.13 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasosatenbHol nporpammbl 04.03.01 "Xumusi (HeopraHnyeckas xumns)" n otHocutcs k 6a30Boi
(0bwenpodeccnoHanbHoM) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

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

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

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

CamocrTositenbHast pabota - 174 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 72 yaca(os).
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

CDopMa NMPOMEXYTOYHOIro KOHTPOJIA ANCUUNIINHDI: 3a4€eT N 3K3aMEeH B 1 ceMecCTpe; 3a4eT N 3K3aMeH BO 2 ceMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Pa3penbl gucunniuHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Monayns Cemectp (B yacax) paborta
MpakTnuyeckuelabopaTopHbie)
Jlekumu 3aHATUSA paboTbl

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

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

Tema 2. KBaHTOBO-xmMm4eckoe
o |on1canue cTpoeHus atoma. " 4 > 6 8

CTpoeHmne anekTPOHHbIX 060NoYeK.
Mepuoanyeckre CBOMCTBA aTOMOB

Tema 3. Neproaunyeckne ceoricTea

3 coeonHeHuin. BeeneHune B 1 4 2 6 6
" |coBpeMeHHble TEopUM XMMUYECKOW
CBSA3MN.
4 Tema 4. MeTon BaneHTHbIX CBSA3EA. 1 4 5 6 8

" IMeTon MonekynsipHbix opbuTanei

Tema 5. MexmonekynsipHble

5 B3aumomeincTems. ArperatHole 1 4 5 6 8
" |cocTosHMa BewecTBa. TBepaoe

COCTOSIHME BelecTBa

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

v Tema 7. Xummnyeckoe paBHOBECHE. 1 4 2 6 6
" IKnHeTrka XMMn4eckunx peakuui

Tema 8. Xunokoe coctosiHue

8. |BeuectBa. Obwme cBolicTBa 1 4 2 6 6
pacTBOpOB
Tema 9. KonnuratmsHble cBolicTBa

9. |pacTBopoB. CunbHblE U cnabble 1 4 2 6 4
9NEKTPONUTHI

10 Tema 10. Teopun KncnoT n 1 4 5 6 8

‘locHoBaHwmiA. Peakunn B pacTBopax

Tema 11. KomnnekcHble coeanHeHus.
TepmoguHamunka n KuHeTmka
11.|peakunin ¢ y4actmem KOMMIEKCHbIX 1 4 2 6 8
coeauHeHuii. Teopumn CTpoeHus
KOMMIEKCHbIX COEANHEHUI

Tema 12.
12.|OKncnnTEenbHO-BOCCTAHOBUTENbHbBIE 1 4 2 7 8
peakuny (OCHOBHbIE MOHATNS)

Tema 13. SnekTpoaHble NoTeHUManbI.
13.[XnmMmnyeckne NcToyHMKM ToKa 1 4 2 7 8

Tema 14. SnekTponus. Kopposus.
14, Mepuonnyecknit 3aKoH u obme 5 1 4 > 7 8

32KOHOMEPHOCTU N3MEHEHNS CBOWCTB
COeauHeHNi

15. Tema 15. ManoreHbl U X coegnHEeHns 1 4 5 v 8

Tema 16. Kncnopopn n ero
16.|coeonHeHns. XanbKoreHbl 1 nx 1 4 2 7 8
coeauHeHus

CrpaHnua 4 13 23.




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

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

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

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

17.

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

0

7

18.

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

19.

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

20.

Tema 20. PUINKO-XUMUYECKUIA
aHanma.

21

Tema 21. Uleno4vHble n

‘lweno4yHo3emenbHble MeTanbl

22.

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

23.

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

24.

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

25.

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

26.

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

27.

Tema 27. MapraHeu, TexHeuuni,
peHuin. CBoCcTBa COEANHEHNN
MapraHua C pasfinmyHbIMU CTENEHAMN
OKMCNeHms. 3aBMCUMOCTb
noTeHumana ot pH

28.

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

29.

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

30.

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

31.

Tema 31. Pa3bop KOHKPETHO
cutyaumn: PacwenneHune d-ypoBHS
KpUCTaninyeckmm nonem pasHom
CMMMETpUn

32.

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

CrpaHnua 5 13 23.




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

Buabl un yachbl
KOHTaKTHOW paboThbl,

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

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

Tewma 34. Bop 1 antoMUHUNA.

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

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

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)

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

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

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

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

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

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

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

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

MoHATEe 06 3PCPEKTUBHOM 3apsae sapa atoMa. dKpaHMpoBaHUe 3apsiaa SNeKTPoHaMu.

Tewma 3. I'Iepuo.u.w-lecme cBoncTBa coeauHeHUNn. BeepneHue B COBpeMeHHble TeOpPUN XUMUYECKOW CBSI3N.

MepuroanyHoCTL CBOMCTB aTOMOB. Paanycbl aToMOB 1 MOHOB. OpbuTansHble U adodeKTUBHbIE paanychl. KoBaneHTHbIE,
BaH-4ep BaanbCOBbl, METANNNYECKNE N NOHHbIE PaanyCbl. I3MEHeHNe aTOMHbIX U MOHHbIX PaauMyCcoB Mo nepuoaam 1
rpynnam. SgohekTbl CXaTus.

MoHn3aumnoHHble NOTeHUManbI. CDaKTOpr, onpenendwouwmne senNN4YNHyY MOHM3aUMOHHOIo NoTeHUumana. M3meHeHmne
BeMNYNH NOHN3ALUMOHHbIX NOTEeHUManoB 1 pannycos no nepmnonam 1 rpynnam.

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

MoHsTME 06 9NEKTPOOTPULATENBHOCTM 3NEMEHTOB. PasnuyHas TpakToBka anektpooTtpuuatensHoctu. Wkana Monuxra.
HepoctaTky KOHLENUMM 3n1eKTpooTpuLaTensHocTn. IaMeHeHne BenmynH anekTpooTpuLaTeNbHOCTA 3NEMEHTOB MO
nepuogam v rpynnam.

MeproanYHOCTb XMMUYECKMX CBOMCTB 9IEMEHTOB, MPOCTbIX BELWECTB 1 XMMUYECKIX COeaMHEHWI. I3MeHeHne
Ba/IEHTHOCTU MO Nepuoaam 1 rpynnam. IameHeHne CBOMCTB 9MIEMEHTOB M0 Nepuoaam 1 rpynnam B 3aBUCMMOCTY OT
CTPYKTYPbl BHELHUX U MPEABHELIHNX 3MIeKTPOHHbIX 000/104eK 1 paauycoB aToMOB. VI3MeHeHe XMMUYeCKoh akTUBHOCTM
METaNNoB 1 HEMeTanoB Mo nepuoaam u rpynnam. MIameHeHue KUCNOTHO-OCHOBHbBIX CBOWCTB OKCUA0B W rMAPOKCUO0B Mo
nepvomam v rpyrnnam.OCHOBHbIE 0COBEHHOCTU XMMUYECKOro B3auMOAENCTBUS (XMMUYECKON CBA3M) U MeXaH13M
06pa30BaHmMsi XMMUYECKON CBA3W. HachilaeMocTb 1 HanpaBieHHOCTb XMMMUYEeCKol CBsA3n. KBaHToBOMexaHuyYeckas
TpakToBKa MexaHn3Ma o06pa3oBaHus CBSI3W B MONEKyNe BO4OPOAA.

OCHOBHbIE TUMbI XMMUYECKOW CBA3W: KOBANIEHTHAS (HEMONSPHASA 1 NonspHas), MoHHas, metannuyeckas. OCHOBHblE
MoNOXEeHWsl Teopum BaneHTHbIX cesizein (BC). OcobeHHOCTV 06pa30BaHns CBA3ei No 4OHOPHO-aKLEeNnTOPHOMY
mexaHn3my. MHOroueHTpoBas CBA3b.
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BaneHTHOCTb XMMNYECKNX SNIEMEHTOB. |/|CTOpI/I9I Pa3BUTUA NMOHATNA BANEHTHOCTW. PasnuyHble TPaKTOBKWU NOHATUSA
BaNneHTHOCTN B COBpeMeHHOI7I XnMnn. BaneHTHOCTbL ¢ no3uummn Teopun BC.

Tema 4. Metopq BaneHTHbIX cBizen. Meton MonekynsipHbix opbuTtanen

KonuyecTeBeHHble XapakTepucTukm XMMmnYecknx ceasel. NMopsnok cesasn. SHeprus cesasu. [nvHa ceasn. BaneHTHbIN
yron. CteneHb NOHHOCTY CBSA3U. SPMEKTUBHBIE 3aPSabl XUMUYECKWN CBA3@HHbIX aTOMOB U CTENEHb WOHHOCTMW CBA3M.
JnnonbHbln MOMEHT cBsA3K. CTeneHb MOHHOCTY CBSA3M KaK (PYHKLUMS PasHOCTY SNeKTPOOTpMLAaTENbHOCTH
B3aMMOLENCTBYIOWNX aTOMOB.

JnnonbHbIA MOMEHT MHOrOaTOMHON MOJeKynbl. (DaKTOpr, onpenendwuwme senninHy ounosibHOro MOMeHTa
MHOroaTOMHOM MOJ1EKYIbl.

KoHuenuus rubpuonsaumnm atoMHbix opbutanein n NpocTpaHCTBEHHOE CTPOEHME MONEKYN 1 MoHOB. KoHuenuus
nonsipn3aummn NoHoB. TpakToBKa NONSPHbIX CBA3EN COrNacHO KOHLENUMM NONsSpr3aLum NoHOB.

JlokannaoBaHHbIE 1 AENOKANN30BaHHbIE CBSA3N. Tpex- N MHOroueHTpOoBble CBA3N.

Teopwst MonekynspHbix opbutaneii (MO). OcHoBHble nonoxeHust Teopun MO. SHepreTudeckas guarpamma.
CessbiBatowme n paspbixnsowme MO. SHepreTnyeckme gnarpammbl MO gByXaTOMHbIX MONEKY 31EMEHTOB 2-T0
nepuoga.

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

Tema 5. MexmMonekynsipHble B3aMMoaencTend. ArperatHble COCTOSIHUS Bell,ecTBa. TBepaoe COCTOsiHUE
BellecTsa

Cwnnbl BaH-gep-Baanbca. OpreHTaunoHHoe, NHAYKUMOHHOE 1 OMCNePCUOHHOE B3anMoaencTaus. dakropbl,
onpenensowmne sHepPrm MEXMONEKYNSAPHOIO B3aMMOLEACTBNS. DHEPrMS MEXMONEKYNSPHOro B3auMO4ENCTBMS B
CpaBHEHUN C 3Heprmen XMMmn4eckoro B3anmMobencTems.

BonopoanHas cesisb. MNprpoaa BoLOPOAHON CBSI3U, ee KONMYECTBEHHbIE XapakTepucTmk. Mex- 1 BHYTpUMONeKynsipHas
BOLOpOAHAs cBsi3b. BonopoaHas ceBsisb Mex .y Monekynamy qoTopoBoaopoaa, Boabl, aMmmaka. CoeanHeHus
BKNtoueHus. KnatpaTtHble coeanHeHus.

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

3aBUCKMOCTb (PM3NYECKMX CBOVCTB BEIECTB C MONEKYNSPHON CTPYKTYPO OT XxapakTepa MeXMONeKynsapHoro
B3amModelicTens. TemnepaTypbl NNaBNeHUs 1 KUNeHns B psaax BewecTB CX04HOro coctaea, 06pasoBaHHbIX
aneMeHTaMmu ofgHoi noarpynmnbl. TennoTel (0as3oBbiXx NEPexonoB. BnusHue BogopoaHOM CBSA3N Ha ou3nyeckme CBOMCTBA
BELIECTB C MONEKYNSIpHOM CTPyKTypoii. ObLWmne 0CoBEHHOCTU OM3NYECKIX CBOMCTB MONEKYNSPHbLIX KPUCTaN/oB B
CPaBHEHWMN C MOHHBLIMU 1 aTOMHLIMUW KpUCTannamu.

Tema 6. XuMnyeckas TepmoanHaMmKa

OCHOBHble 3agaquv XNMUYECKOn TepMoanHaAMUKn n XUMNYECKOWN KUHETUKMN. Orlpe,ueneHme anHumnmaanoﬁ
BO3MOXHOCTW M MONHOTbI NpOoTeKkaHusA XMUYECKOn peakuunn. BoamoxHocTr npakTn4eckoro ocyulecTBneHns XUMUYECKON
peakuuu.

Xnmunyeckas cuctema. BHyTpeHHSA aHeprus cMcTeMbl. I3MEHEHNE BHYTPEHHEN SHEPTUN B XO4E XUMUYECKMX
npeepaluleHmii. NMoHsaTre 06 aHTanbnun. COOTHOWEHNE 3HTANBMMU U BHYTPEHHEN SHEPTUN CUCTEMBI. 3MeHeHne
SHTaNbMUM B XO4E XMMUYECKOro npespalleHns. CtaHoapTHas aHTanbnus obpasoBaHus BelwecTs. 3akoH [ecca.
BnusiHne TeMnepaTypbl Ha BENUYMHY U3MEHEHUS SHTANbNUN peakumn. IaMeHeHne sHTanbnum n HanpasneHune
MpoTeKaHns peakumu.

MoHsiTne 06 SHTPOMUN. CTaH,D,apTHaSI SHTpONMA BellecTBa. BnnsHwne TeMnepartypbl Ha BENNYUHY SHTPOMUN. ameHeHune
SHTPONUM CUCTEMbBI NMPU PA30BLIX MPEBPALLEHUSAX U MPU MPOTEKAHUN XUMNYECKNX peaKLl,VII7I. VameHeHune SHTpOMMN n
HanpaeneHne npoTekaHus peakuuin.

MoHsTMe 06 aHeprum Mb6ca. CoOTHOWEHNE M3MEHEHNS 3HePrn MB6ca 1 UBMEHEHWIA SHTaNBAUM U SHTPOMUK
cucTtembl. CTaHaapTHas aHeprus Mbbca obpasoBaHus BewecTBa. MIameHeHne sHeprum Mmbbca XMMmn4eckorn peakuuu.
CoOTHOLWEHNE BENNYMH N3MEHEHWS 3Hepruun mbbca 1 KOHCTaHTbI PaBHOBECUS.

NameHeHne aHeprun 'mbbca n HanpasneHne NnpoTekaHnsa peakunn. B0O3MOXHOCTbL OLEHKMN HanpasneHns 1 NONHOTbI
NpoTeKaHn4a peakunm no BennvynHe n 3Haky NUSBMeHeHUA aHeprmmn "'mb6ca. Ponb SHTaNbLMNUIAHOIO, 3HTpOI'II/II7IHOFO
pakTopoB 1 TeMnepaTypbl B OLLEHKE BO3MOXHOCTU U NONHOTbI NPOTEKAHUS peaKLl,I/II7I npwn pa3HbiX TeMneparypax.

SHeprus MMbb6ca 0bpasoBaHns BEWECTBA U M0 TEPMOAMHAMUYECKAS YCTONYMBOCTb. TEPMOANHAMUYECKN YCTORYUBLIE W
HeyCcTon4MBbIE BelecTBa. TepMoaMHaMMYecKas yCTONYMBOCTb BELWECTB 1 UX peakumMoHHas cnocobHoCTb. BnnsiHne
KMHETNYECKMX (DaKTOPOB Ha pPeakLMOHHYH0 CNOCOOHOCTb BEWECTB. SNEKTPO-, POTO-, paanaLMOHHO-,
NnnasMoxXnMNYECKNE peakLmm 1 BO3MOXHOCTb MONyYEHUS TEPMOLNHAMUYECKN HEYCTONYMBBIX BELLECTB.

Tema 7. XuMunueckoe pasHoBecue. KuHetuka XuMmyeckux peakuum

OGpaTI/IMbIe n H906paTI/IMbIe XNMnyeckune peakumn. Xnmmnyeckoe paBHOBECHKE. KoHcTaHTa XMMM4yeckoro paBHOBECUA.
CoBur XMMN4Yeckoro paBHOBECHUA. rlpI/IHLI,I/II'I Jle Warenoe.

"OMOreHHbIe 1 retTeporeHHble peakumn. MNoHATME 0 CKOPOCTU XMMUYECKOW peakummn. 3akoH OencTBns macc. PakTopbl,
onpegensolwme CKopocTb XMMNYECKON peakunn. KOHCTaHTa CKOPOCTU XMMNYECKON peakumn.
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MHorocTagunHbole peakunn. I'Iopﬂ,u0|< N MONEKYNAPHOCTb peaKu,vn7|. MHorocTagunHbole npouecchbl N 3aKOH nencrTeuns
macc.

BnunsiHne Temnepatypbl HA CKOPOCTb XMMUYECKON peakumn. TemnepaTypHblii KO3GMULNEHT CKOPOCTN. DHeprus
akTmeauun. PakTopsbl, onpeaensowmne BeNNYNHY SHEPrum akTusaumm. SHeprusa akTueaLuum U CKOPOCTb peakumm.
MNepexoaHoe COCTOSIHUE MW aKTUBUPOBAHHbIV KOMMNNeKe. YpasHeHe AppeHuyca.

BnusHme katannsaTopoB Ha CKOPOCTb XUMUYECKOW peakummn. [OMOreHHble N reTeporeHHble KatanuTnieckue peakumu.
MpomMexXyTo4YHble CTaaun B FOMOTEHHbIX U FETEPOreHHbIX KaTannTUYeckux peakumsx. AKTUBHbIE LIEHTPbI TBEPAbIX
katanusatopoB. Ancopbuus pruamdeckas u xumudeckas. MNpupoaa ancopbuUMoHHbIX cun. Katanutnyeckue sabl.
NHrmbutopbl.

LenHble xummyeckue peakumu. Mpupona akTueHbIX YacTul. OCHOBHbIE CTAAMU NPOTEKAHUS LEMHbIX peakuui.
HepasBseTBneHHble U pa3BeTBNEHHbBIE LIEMHbIE peakuymn Ha NpUMepe peakuuii obpasoBaHns XNOpoOBOLOPOLA U BOAbI.

Tema 8. XXunkoe cocrtosiHue Bewectsa. O6Lime CBOMCTBa pacTBOPOB

PacTBopeHue kak gon3nKo-XMUYeCcKuii NpoLecc. VIaMeHeHne aHTanbnmm u sHTPONUK NpU PacTBOPEHNMN BELECTB.
Conbeatauus. ConbeaTbl. Ocobble CBOVCTBa BoAbl Kak pacteoputens. Mapatsl. Kpuctannornaparbl.

PacteopumocTb BelwecTB. PacTBopeHue TBEpAbIX, XULKMX U ra3006pasHbix BeWecTB. BnnsHne temnepatypbl, aBNEHUS
1 NpVPOLb! BEWECTB Ha X B3aUMHY PacTBOPUMOCTb.

Cnocobbl BblpaXeHn4a coctaBa paCTBOpOB: MaccoBasa nond, MONApHOCTb, HOPMaNbHOCTb, MOJIANNbBHOCTb, MOJIbHasA OOJNA.

SnekTponutnyeckas guccounaums. BnmsiHue npvpoapl BEWeCTBa HA €ro CMOCOBHOCTL K 3NEKTPONUTUYECKOA
Juccoumaumm B BOOHOM pacTeope. MexaHnam guccoumauun. Mmapataums oHoB B pacteope. OCHOBAHUS 1 KUCNOThI C
TOYKM 3PEHMUS TEOPUM SNEKTPONMTUHECKON Anccoumaumm. VIoH ruapokcoHms. AMgooTepHble ruapokcuabl. [Boskas
TpakToBKa aMPOTEPHOCTU r’MAPOKCHUL0B MeTannoB. KNCNOTHO-OCHOBHOW XapakTep Auccoumauum rufipokCuaos B
3aBMICUMOCTV OT NMONOXEHUS SNEMEHTOB B Neproamyeckoli cucteme. Juccoumaums cpenHux, KUCTbIX 1 OCHOBHbIX
cone.

Tema 9. KonnuratmsHble CBONCTBa pacTBOpOB. CunbHble 1 cnabble ANEeKTPONNTbI

Heanektponutbl, 3akoHbl Payns, BaHT-Nododba. OcMoc, ocMoTudeckoe noaeneHune, 3akoH BaHT-Nododpa. 13oToHMYeckue,
rmnep- U rMNOToHNYeckue pacteopbl. [laBneHne napa pactBOpUTENs Haa pacTBOPOM, TEMMepaTypbl KUMEHNS 1
3aMep3aHuns pacTBOPOB, 3akOHbl Paynsi. MI30ToOHNYecKkmnii KO3dMMLIMEHT.

CunbHble 1 cnabble anekTponuthl. CTeneHb guccoumnaumnm anekTponmTos. dakTopsl, ONPenenstoLme CTeneHb
anccoumaummn. OCHOBHbIE NPELCTABNEHNS TEOPUM CUMBHBIX ANEKTPONUTOB. ICTUHHAS U KaXyllascs CTeneHm
Juccoumnaumm B pacTeopax CUMbHbIX 3NeKTponnToB. KOHLEHTpaLUsS NOHOB B PacTBOPE M aKTUBHOCTb, KO3(MULIMEHTDI
aKTuBHOCTW. PaBHOBecKe B pacTBopax cnabbix anekTponutoB. KoHcTaHTa anccoumauum. dakTopsbl, BIMswWmMe Ha
BE/MYMHY KOHCTaHTbI anccoumaumn. CBsidb KOHCTAHTbI AUCCOLMALIMM CO CTEMEHbIO Anccoumaumum. 3akoH pa3baBneHus.

Tema 10. Teopun KMCNOT M OCHOBaHUIA. Peakuun B pacTBOpax

Junccounauns sogpbl. KoHcTaHTa anccoumaumn. MioHHoe npovseeneHve. BansHue temnepatypbl Ha anccoumaumio
BoAbl. BogopoaHbiii nokasarens.

Teopum kucnot n ocHoBaHui: AppeHuyca, bpeHcTtena-Jloypu (npotonuTnyeckas), conbsocucTem, Jlbionca, YcaHosunya.
VX OCHOBHbIE NMONOXEHMSI.

MoHsaTHe o BydpepHbix pacTBopax. TpyaHOPACTBOPUMbIE 3NEKTPONUTLI. PaBHOBECUE MeX Ay 0CaAKOM U HACHILEHHbIM
pacTBopoM. [TpousseneHne pacTBOPUMOCTU. BfnsiHne 0 fHOMMEHHbIX OHOB Ha PacTBOPUMOCTb BelecTs. MNepeBos,
TPYAHOPACTBOPUMbIX OCaAKOB B PaCTBOPUMOE cocTosiHUe. BnusHue pH pacteopa Ha obpazosaHue
TPYyAHOPACTBOPUMOrO BELLECTBA.

O6MeHHble peakunn Mexay noHamm B pactBope. Obume ycnoesus npoTtekaHusa peakummn obMmeHa B pacTeopax
ANEeKTPONnTOB. VOHHbIE ypaBHEeHUs.

M'maponua conei. Mmoponua coneri No KAaTUOHY U Mo aHMoHy. MexaHuam rugponusa. MonekynsapHbie U NOHHbIE
ypasHeHuUs rnaponunsa conen. Yetoipe Tmna coner B 3aBUCMMOCTY OT rMAPOSIN3YEMOCTU COCTaBNSIOWMX X NOHOB.
BnnsHue npupoapl, 3apsana v paguyca MoHOB Ha ux ruaponmayemoctb. CTeneHb rmagponunsa. KoHcTaHTa rmgponusa.
BnunsiHne KoHUeHTpaumm pacteopa, Temneparypbl, pH cpefbl Ha cTeneHb rmaponnsa.l naponns KUCNbIX Conen.
M'maponus TpyaHopacTesopuMbix conen. CoBMECTHbIN rnaponns conen. MNMonumepnsaums n NoAMKOHAEHcaUns NpoaykToB
rMAPONMN3a MHOro3apsaHbIX NOHOB.

Ycnosusa nogasneHuns rmgponnaa. O6wwne NPUHUMNbI NoNny4eHnA nerkornaponmn3yrowmnxcs CONnen, NX OYNCTKU N CyLWKN.

HeBoaHble pacTBOpbI. XUAKME aMMMak, (PTOPOBOAOPOL U Apyriue pacTBOpMTENU. PacTBOpMMOCTb BelecTBa B HEBOAHbIX
pacTtBopuTensix. BoaMoxXHoCTb Anccoumaumm BeWwecTs B HEBOOHbIX pacTBOPaXx.

Tema 11. KoMnnekcHble coeAHEHUS. TepMO,IJMHaMVIKa U KUHeTUuKa peal(u.uﬁ C yyactueM KOMMNIEKCHbIX
coedUHEHUN. Teopvm CTPOEHNSA KOMMNEeKCHbIX coeouHeHUN

KoopanHaumoHHasi HeHaCbIWEHHOCTb aTOMOB Y BO3MOXHOCTb 06pa30BaHMs KOMMNEKCHbIX (KOOPANHALMOHHbBIX
coeavnHeHnin). CoctaB KOMNNEKCHbIX coeanHennin. KoopanHaunoHHas teopusi BepHepa. BHeWHSS n BHYTPeHHSS
KOOpAMHaLUMOHHbIE cdhepbl. KaTMOHHbIE, aHMOHHbBIE U HENTPanbHblE KOMMEKChl. HoMeHKnaTypa KOMMAEKCHbIX
COEONHEHWNA.
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TunnyHole KomnneKcoo6pasoBaTenv|. CDaKTOpr, onpenendwouwmne CNOCOBHOCTb aTOMOB U MOHOB BbICTyNnaTb B Ka4eCTBE
KOMﬂﬂeKCOO6paSOBaTeﬂﬂ. KOOp,D.I/IHaLI.I/IOHHOG 4ymcno KOMﬂﬂeKCOO6pa3OBaTeﬂH. MNameHeHne KOOpANHALMOHHbBIX YM1cen
aTOMOB 3JIEMEHTOB MO rpynnam ﬂepVIO,ElM'-IeCKOVI cuctembl. [NonoxeHne aneMeHTOoB-TUMNYHbLIX KomnneKcoo6pasoBaTene|7|
B HepMO,ﬂ,M'-IeCKOVI cucrteme.

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

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

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

Tema 12. OKucAUTENbHO-BOCCTAHOBUTENbHbIE peakuun (OCHOBHbIE MOHATUSA)

Okucnutenun n BocctaHoBuTenn. OCHOBHbIE TUMbI OKUCNNTENbHO-BOCCTAHOBUTEbHbIX peaKLl,VII7IZ MEeXMOJIEKYNAPHOIro n
BHYTPUMONEKYNAPHOIro OKUCNEeHNA-BOCCTAHOB/IEHUA, ANCNPONOPUMOHMNPOBAHKNA, COMPONOPUNOHNPOBaHNA.
OKncnMTENBHO-BOCCTAHOBUTENBHBLIE CUCTEMBI. I/I306pa>KeHv|e OKNCNNTENIbHO-BOCCTAHOBUTEJIbHbIX CUCTEM METONOM
nonypeaKLwn7|. CocTtaBneHune ypaBHean7| OKMCNNTENbHO-BOCCTAHOBUTEIbHbIX peaKLu/n7| N pacctaHoBka KoapdpnUMeHTOB
MEeTO0M 3/1IEKTPOHHOIro 6anaHca n MeTooM nonypeaKulel.

Tema 13. AnekTpoaHble NOTEHUMaNbl. XMMUYEeCKMe NUCTOYHUKU TOKa

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

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

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

[MoHATNE O ranbBaHNYECKUNX 3NIEMEHTAX, aKKyMmynsaTopax.

Tema 14. dnektponuns. Kopposus. MNeproanyeckuini 3aKoH 1 o6LLNe 3aKOHOMEPHOCTU U3MEHEHUs1 CBOMCTB
coeaVnHeHunn

KOppO3I/I9I MeTannos 1 CniaBoB Kak SJ'IeKTpOXI/IMI/I‘-IeCKI/IIZ npouecc. MeToab! 3alWunTLl OT Koppo3uwn.

OKnCNNTENbHO-BOCCTAHOBUTENBHbBIE MPOLIECCHI C YHaCTMEM 3NIEKTPMNHECKOr0 TOKA. DNEKTPUHECKUI TOK KaK CUMbHbIIA
OKVCTISIIOWNIA 1 BOCCTAHABNMBAIOWMA areHT. CXeMbl MPOLIECCOB Ha 9NeKTPOAaxX (MIHEPTHBIX U aKTUBHbIX) MPK
3MEeKTPONN3e PacnnaBoB CoNeli 1 BOLHbIX PACTBOPOB CONEN, KUCNOT M OCHOBaHWIA. BelaeneHune Ha katone BoLopoaa,
meTannos. OK1CNeHMe Ha aHOAE MPOCTHIX U CIIOXHbIX aHUOHOB.

Tema 15. NanoreHbl 1 X coeanHeHunst

Obwas xapaktepuctuka aneMeHToB. CTpOeHVe 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.

dunamnyeckne ceoncTaea NPOCTbIX BELWECTB. MaMeHeHne TeMnepartyp nnasneHnsa U KuneHnsa B paaoy grop-acrar.
XuMunyeckmne cBoricTBa NPOCTbIX BELWECTB. N3meHeHune 3Heprum cea3n B MONeKynax raioreHoB no rpynne u

peakumnoHHas cnocobHocTb ranoreHoB. OTHOLWEHMWE K BOAE, Wenoyam, Metaniam 1 HemeTtannam. TOKCMYHOCTb
ranoreHoB. Mepbl NPeoCTOPOXHOCTY Npu paboTe ¢ ranoreHamu.

DopMbl HAX0XAEHNUS ranoreHoB B npupoae. O6wmii NPUHUMN NONyYeHUst CBOBOAHbIX ranoreHoB. MNprMeHeHre.
"anoreHoBOOOPOAbI. YCTONYMBOCTb MOMEKYN. XapakTep XMMMYeCKUX CBA3el B Monekynax. Accoumaums Monekyn
gToposofopoaa. Pusnyeckrne CBONCTBA ranoreHoBoAOPOA0B. NI3aMeHeHne Temnepatyp nnasneHns 1 KUNeHus B pagy
PTOPOBOAOPOA-NON0BOLAOPOA.

Xumunyeckue cBoiicTBa. PeakumoHHas cnocobHOCTb. BoccTaHOBMTENbHbIE U KUCNOTHbIE cBOCTBA. OCOBEHHOCTU
PTOPOBOAOPOAHON KMCNOThl. OBbLWmMe NPUHLMMLI NONYYEHUS FanoreHoBoLoPOA0B. [TPOMbIWNEHHOE NONyYeHNe CONSHOM
KucnoTbl. [pMMeHeHne CONSHOM 1 NNaBMKOBOI KUCNOT.
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["anoreHmabl. [anoreHnabl OCHOBHbLIE, aM@oTepHble, KUCNOTHbIE. I'Ionleeprle ranoreHnabl. Ceolictea. OCoBEHHOCTM
rmgponnsa rasioreHnnooB pa3HbIX TUMOB. rI/I,D,pOCpTOpVI,D,bI.

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

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

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

Tema 16. KVICHOPO.D. M ero coeanHeHus. XanbKoreHbl U UX cOe AUHEHUSA

lMpocTble BewecTBa. ANNOTPONHbIE MOAMdMKALUN Kucnopoaa. Xmummnyeckas Cesadb B MONEKyNe Kucnopona ¢ nosmumi
Teopum BC n MO. CtpoeHne monekynbl 03oHa. lNMonumopdHbie Moandmkaumm cepbl. YCNoBMS CyLwecTBOBaHUS
OBYXaTOMHbIX MOnekyn. /I3MeHeHne HeMeTanIM4eckmx 1 MeTanIm4yeckmux CBOMCTB MPOCThbIX BELECTB.
[MonynpoBoAHMKOBbLIE CBOWCTBA CENEHA.

XnmMmyeckue cBomcTea NPOCTbIX BELWEeCTB. OKncnMTenbHO-BOCCTAHOBUTENBHBLIE CBOVCTBA. OTHOWEHME NPOCTbIX BEWeCTB
K Metannam un Hemetannam, soge, KNCnotam u weno4am.

CDOprI HaxoXnoeHuna aneMeHToB B npupone. an/IHLLI/II'lbI nony4eHuns Kncnopoga n o30oHa. an/IMeHeHI/Ie NPOCTbIX
BewecTB.

Mmapnabl H23. CtpoeHue monekyn. TepmoamHammnyeckas YcTon4msocTb. Puramyeckne ceoncTaa. ViameHeHne
Temneparyp nnasneHns u KUNeHus B psaay Boga-Tennyposonopos.

Xummnyeckue ceoicTBa. BoccTaHoBUTENbHBIE 1 KACNOTHLIE CBOWCTBA B pafy Boaa- Tennyposogopod. Cepoeoaopoa.
CaoiicTBa. TOKCMYHOCTb XanbKoreHoBoaopoa08. O6Wme NPpUHLMMbLI X NONYYeHMS.

XanbkoreHugpl. CpefHve n kucnble xanbkoreHuabl. Mmaponus. Obwue NprHUMMbLI NonyyYeHust. MpuMeHeHe.
XanbkoreHuabl Kak nonyrnpoBOLHNKOBbLIE MaTepuanbi.

Mepokcua Bogopona. CTpoeHue Monekynbl. MonydeHne. YcToinumeocTb. OKMCAUTENBHO-BOCCTAHOBUTENbHBIE CBONCTBA B
pasnuuHbIx cpenax. MpumeHeHue.

M'mapwnabl cepbl HNSn. CtpoeHne monekyn. YCTon4nBocTb. KMCNOTHBIE 1 OKMCNTENbHO-BOCCTAHOBMTENbHbIE CBONCTBA.
Monucynbdomabl. CpaBHUTENBHAS YCTONYUBOCTb MNONNCYNb(OMO0B U COOTBETCTBYIOLWMX UM KUCNOT.

Okemapl. Okenabl aneMeHToB (4,6). OcobeHHocTH cTpoeHust. OTHOWEHME OKCUOOB K BOAE, KMCNOTaM 1 Weno4yaMm.
OKMcnnTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [MpUHLMNBI NonyveHns. NprMeHeHe CEPHUCTOrO rasa u BImMsHWe ero Ha
OKpyXaloluyto cpegy.

CepHucTas, ceneHncras n rennypuctas Kucnotbl. CTpoeHne Monekyn n aHMOHOB KMCnoT. KUCnoTHbie n
OKMUCNMTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA B PAAy cepHucTas-tennypuctas kmcnotol. Conn. Cynbutsl cpegHmne u
kucnble. 'maponna conein. OKMCANTENBHO-BOCCTAHOBUTENbHbIE CBOWCTBA. [onyydeHme.

CepHas, ceneHoBas un Tennypoas Kucnotbl. CTpoeHne Monekyn n aHMoHOB KUCNOT. KNCNOTHbIE U OKUCANTENBHbIE
CBOCTBa B psay cepHas Tennyposasi kucnotbl. CBoiicTBa pa3daBneHHol U KOHLEHTPUPOBAHHOW CEPHOI KMCNOTbI.
Mmppatbl cepHomn kucnotbl. NonucepHble KncnoTbl. OneyMm. MNMpoMblWAEHHbIE METOAbI MONYYEHUS CEPHON KUCNOTHI.
TepMoanHaMuyeckas xapakTepucTvka peakumm OKUCNEHNS CePHNCTOro rasa. lNMpruMeHeHne CepHOM KUCNOThbI B
npomblwneHHocTn. Cynbdoathl. mapocynbdgatsl. Oucynbdatel (nnpocynbdatel). CeneHatbl. Tennyparbl.

TrokucnoTel U nx conu. Tuocynbdpatel. CTpoeHVe TMoCybgpaT-noHa. BoccTaHoBUTENbHBIE CBOMCTBA TMOCYbgpaTa
HaTpus. MpuMeHeHne TMocynbghaTa HaTpus.

MonuTnoHoBblE KNCNOThI U UX conu. MmapocepHuctas kucnota. CtpoeHue nx monekyn. OTHOCMTENbHAS YCTONYMBOCTD U
OKMCNUTENBHO-BOCCTAHOBUTENbHbIE CBONCTBA KUCNOT U X CONEN.

MepokcokMcnoTbl cepbl U 1x conu. MNepokcoMoHOocepHas 1 nepokcoaucepHas Kucnotbl. CTpoeHne nx Monekyn.
MepokcocynbdaTtbl. NEKTPOCMHTES NEPOKCOKUCIOT U coneit. VX oKMcnuTenbHo-BOCCTaHOBUTENbHbIE CBOMCTBA.

ManoreHnabl cepbl. CpasHUTENbHAS ycTONYMBOCTL. CBoricTea. Okcoxnopuabl cepbl. Okcoxnopug cepsbl. Junokcoxnopua
cepbl. CTpoeHve monekyn. Mmaponns. CpaBHUTENbHAS YCTOMYMBOCTb PasNNyHbIX OKCOranoreHnaoB cepbl, CeneHa,
Tennypa.

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

CTpoeHre atoMoB, BaneHTHOCTU. HaxoxaeHve B npupoae, annotponusi. A30T, CTPOEHVE MONEKY/bl U CBOWCTBA.
AMMUaK, CTPOEHME MONEKY/bI, CBOMCTBA, CONV aMMoHusl. MmapaaunH. Okcuabl a3ota, CTPOeHMe MOMEKys, CBOMCTBA.
A30TnCTast U a30THAs KUCNOThI, UX CBOMCTBA U conu. A30THble yaobperusi. docdop, ero ceolicTea, DocduH. Okeuabl v
OKCO-KMCNoThl ¢pocdpopa, ux conu. PocdopHblie 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 1
cBovicTBa Bogopoaa. Mmapuabl. Bona, ctpoeHne monekynbl. CTpyKTypa Nbha 1 XUaKow Boabl. [mapartsl v
KpvcTannormapartbl. Jlmarpamma cocTtosiHis Boabl. CBoicTBa BoAbl. MNpripoaHble Boabl. O4ncTka BoAbl.
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CTpoeHme aTOMOB, Ba/IEHTHOCTW, HaxoXxgeHmne B npunpone, anioTponuns. anepon, €ro CBOWCTBA. Kap6vu1b|. Okcunapl
yrnepona. YronbHas kmucnota n ee conu. erMHVIVI, €ro CBOWMCTBA. erMHI/IeBbIe KNCNOTbI, CUNUKaTbl, X CTPOEHUE.
FepMaHM|7|, 0NOBO, CBMHELL, X CBONCTBA N COEANHEHNS.

Tema 19. Metannbl B nepumogunyeckon cucteme. Merannuueckasi CBi3b. 30HHasi TEOpPUsS MeTaTUYECKUX
KpucTannos

Obwas xapaktepuctuka metannos. Obwue ceoictea Metannos. HaxoxneHue B npupoge. WenoyHble n
LWenoYyHo3eMenbHble MeTannbl B BUAE conen. TutaH, MapraHew, XpoM, Xeneso, Mefb, LMPKOHWIA, TOPUIA, antoOMUHWUIA B
BULE OKCULOB. PTyTb, KAAMWIA, UMHK, ONOBO, CypbMa, BUCMYT, HVKENb, KoBanbT,Xeneso B Buae cynbgunnos.Cnocobb
oboraleHns pyn (cenapaums no yaenbHoOW Macce, MarHUTHas cenapauus, gonotaumsl). Cnocobbl NOAYyYEHNS METANNOB
(NMpomeTannypruyecknin, MeTannoTepmMus, rMApPoOMeTanyprus, daneKTpoMeTannypris, NopoLKoBas MeTannyprms).
Cnocobbl nonyyeHnst MeTannoB ocobolt YACTOTbI (NMePEroHka B BakyyMe, 30HHas NnaBka, TEPMUYECKOE PA3NOXEHNE
NeTy4Ynx CoeaNHEHWN).

MeTtannunyeckas cBsiab. OCoOBEHHOCTW KpUCTaNNYECKOro cTpoeHns 6onblumHcTBa MeTannoB. MNpencrasneHns 0 30HHO
CTPYKType TBepAoro tena. Xmmmyeckas CBsiab B MeTannax n obpasoBaHune ?anekTpoHHOro rasa?. MoHsiTue o BaneHTHOM
30He, 30He nposoanmMocTu (3I1) n paspeleHHoin 3oHe (P3). MNepekpbiBaHne B3 n 31, pazneneHne 3anpelleHHon
30HOW. [leneHne TBepAbiX TEN HA AMSNEKTPUKMW, NONYNPOBOAHNKN 1 METaNbl. DNEKTPOHHO-AbIPOYHasS NPOBOANMOCTb.

Tema 20. PN3MKO-XMMUUECKUN aHANN3.

Dursnko-xumudeckun aHanus (PXA). 3yveHne pranyeckoro CBOMCTBA CUCTEMbI Kak (OYHKLIMM COCTaBa MM BHELWHUX
ycnosuiA. TepMUHbI 1 NOHSATUS DXA (FOMOreHHbIe CMCTEMbI, FETEPOreHHble CUCTEMbI, dpasa, Y1CNOo cTeneHel ceobobl,
9BTeKTUKA). MNpaBuno ¢as Mmb6ca. Tunbl guarpamm: 1.[Auarpamma coCTOSHUS ABYXKOMMOHEHTHON CUCTEMBI C
9BTEKTUKOW (KOMMOHEHTbI HEOrPaHNYEHHO PaCTBOPUMbI B XMIAKOM COCTOSHUN N HEPACTBOPUMbI B TBEPLOM).

2.lnarpamma ¢ B3aMMHOW HeOorpaHU4YeHHON pacTBOPMMOCTbIO B TBEPLAOM COCTOSIHUM (3TO N30OMOPMOHbIE BEIWECTBA,
Kpuctannumsylowmecs B 04MHakoBsblX popmax). Teepable pacTBopbl (3amelueHns v sBHeapeHuns). 3. [narpamma B cnyqae
06pas3oBaHNS XMMUYECKOTO (MHTEPMETANNINYECKOr0) COEAMHEHUS.

MprHuMnbl HenpepbiBHOCTU 1 cooTBeTcTBUSA H.C.KypHakoBa. MeTtannoxmmums.

Tunbl MeTannos:

1.MeTannbl B3anMHO pacTBOPSIIOTCS B XMOKOM COCTOSIHWM, a B TBEPOOM 06pasytoT 3BTEKTUKY.
2.MeTannbl He B3aMMOLENCTBYIOT APYr C OPYrOM HW B XWOKOM, H/ B TBEPLOM COCTOSHUSIX.
3.MeTannbl 06pasytoT Opyr ¢ APYroM Xunokue u Teephble pacTeopbl ntoboro coctaea.
4.Metannbl 0bpasytoT Mexay coboi 0OHO UM HECKONBbKO METaINYECKUX COeaNHEHNIA.

MeTtannnyeckme PacTBOpbI. O6pasoBaH|/|e QHepreTnyeckmnx npun ycnosmm aHepreTn4eckoro n npocTpaHCTBEHHOro
COOTBETCTBUA NepekKpbiBaAOWKNXCA op6mane|7|. 3aBnNCMMOCTb PacTBOPUMOCTW B MeTannax oT Yyncna BaneHTHbIX
ANIEKTPOHOB, X TUNAa N 3HEepPreTn4eCckoro COCToAaHNA.

Kopposunsa metannos: xummyeckas (GencTeme Cyxmx rasos, CEpOBOAOPOAA, OANOKCMAA Cepbl) U aNEeKTPOXUMMYecKas
(paspylweHne meTanna 3a cHeT HeOAHOPOAHOCTU B MPUCYTCTBUM NEKTPONMTa) KOppo3uto. 3 ctagun
SNEKTPOXMMMYECKOro paspyleHns metanna: 1. AHogHbIA Npouecc (nepexon Metannia B pactTeop Mog BAUSIHUEM
rngpartaumm). 2.Mepexon anekTpoHa oT aHoda K katody. 3.KatoaHbIn NpoUeCC - CBA3bIBAHNE 3NEKTPOHA
nenonsapu3atopom (MPOTOHOM WA MONEKYNOW KMCNopoaa).

3awmTa o1 Koppo3un. KﬂaCCI/IC*)MKaLI,MFI mMeTannoB B 3aBUCUMOCTU OT X aKTUBHOCTW.

Tema 21. LLLenouyHblie U WenoYyHo3eMeslbHble MeTabl

Xumuns s-anemeHToB. CXOACTBO CBOWCTB. XMMMYECKas akTUBHOCTb WenovHbix metannos (LLM). Monapuaytowee neictene
LLIM. PactBOopuMble B Boae conv. TpyaHOpPacTBOPMMbIE OKCOX/opaThl, XNoponnaTuHaThl U HUTpokobanbTatbl Kanus,
pybuamns n uesns.

LLlenoyHo3emenbHble MeTannbl (LU3M). NameHeHune noteHumanos noHnsauum (M) W3M. NameHeHne meTannnyeckmx
cBoiicTB. CBoiicTea 6epunnust u MarHus. [naroHanbHoe CXo0ACTBO 6EpUNNS C aNtOMUHNEM, MAarHUsi C IUTUEM.
AmgpoTepHocTb Bepunnus. "Bepunnnesble” nyyn. PacnpocTpaHeHne B 3eMHO Kope B COOTBETCTBUM C FEOXMMMNYECKIM
npasunom MeHaeneesa nerkux LW3M (kanbuuii, MarHuia), Taxensix (CTpoOHUWIA, Gapulii).
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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. Xumns d-anemeHToB. O6LLLMe 3aKOHOMepHOCTU. CTeneHun okucneHus. KomnnekcoobpasoBaHue

Obwas xapakTepucTuka NepexoiHbix MeTannos. MNepexonHble MeTansbl Kak aneMeHTobl ¢ d- unu f-obonoukamm 4YacTMyHO
3arnofHEHHBIMU 3MIEKTPOHAMU B U30NIMPOBAHHOM aToOMe UM 0BbIHHO BCTPEYAOLWMMAUCS COCTOSIHUSMU OKUCTEHNS.
3anonHeHve 3d-opbuTaneli ckaHavs. MNposanbl 3anonHeHws 3d-opbuTtaneit y xpoma 1 Meam. SMNUPUYECKoe Npasuio:
Havnbonee aHepreTUyecky cTabunbHbl SNEKTPOHHBIE KOHPUIYPaLMU C HAMONOBUHY UMW NOAHOCTHIO 3aMNONHEHHBIMU
opbuTansimn. HapyweHns nocnenoBaTenbHOCTY 3anoNHEHNS OHOSNEKTPOHHbIX opbuTaneil. MexanekTpoHHoe
B3anModencTeme n oOpMNpPOBaHUMN 3NEKTPOHHON KOHUrypaummn. SHeprus MEXaNeKTPOHHOrO B3aUMOAERCTBMS Kak
CyMMa OBYX NPOTUBOMONOXHbBIX MO 3HaKy BKNaA0B (NOMNOXUTENbHOW SHEPrun OTTankKnBaHUs SNEKTPOHOB U
oTpuLaTenbHOn 06MeHHO aHeprmn). OBMeHHas SHeEpPrus NPy B3aMMOLENCTBAUN LBYX SNEKTPOHOB U SHEPTUS
cnapuBaHus 3NeKTPOHOB C 06paTHbIM 3HaKOM. BinsiHWe Ha yCTONYMBOCTb SNEKTPOHHOM KOHMMIypaLMmy U3MEHEHUS
BEMWYMHBI 0OMEHHO 3HepPrumn 1 nameHeHns M.

Tema 23. CkaHAMI, UTTPUN, NnaHTaH. PeakKko3eMenbHble 3/IeMEeHTbI

OnemeHTbl Nob6o4Ho nogrpynnel W B rpynnbl: cocTas - 17 peakosemenbHbix (P33), akTuHWA 1 14 akTuHuaos. P33:
CKaHOWiA, NTTPUIA, naHTaH n 14 naHtaHnpos. OCOBEHHOCTU XUMMN PELKO3EMENbHbIX 3NEMEHTOB. I3MeHeHMe CBOCTB
aTOMHbIX Y MOHHbIX PaanyCcOoB (NaHTaHWOHOE cxXaTne) B paay uepwii - nioteumin. CBOMCTBA NErkuX NaHTaHNOos 1
naHTaHa, TaXenbix - U TTpus. JeneHme naHTaHNMOO0B Ha LEPUEBYIO (NaHTaH, Lepuii - eBponunin) n NTTpUEBYo (UTTPUNA,
rafonvHuin-nioTeuuid) nogrpynnel. e noarpynnbl akTUHWAOB: KIOPUS (TOPUA-kiopuid) n 6epknns (6epknnit-noypeHcui).
CTeneHn oKUCneHns naHTaHMaoB, Lepust U esponus.

Tema 24. TutaH, LMPKOHMUIA, racOHMA U X coeANHEeHNA. AKBa- U TMAPOKCOKOMMIEKCbI

Moarpynna tutana (1Y B noarpynna ). CteneHb OKMCNEHUS U POCT aTOMHOr0 HoMepa. VI3MeHeHne atoMHbIX M MOHHBbIX
panunycoB nNpv nepexome oT TUTaHa K UMpkoHuio. CBOWCTBA LMPKOHUS U radoHUs. BansiHue naHTaHngHOro cxarus.
XapakTepHble CTENeHN okMcneHns TntaHa. ObpasoBaHne AMOKCMA0B. PacTBOpeHne TUTaHa - B ropsyeit
XNOPUCTOBOLOPOLHOW M NNABNKOBOWM KACNOTAaXx, B KOHLEHTPUPOBAHHOMN Wweno4n. PactBopeHune LMpKoHus n racdoHus 3a
CYeT UX OKMCNEeHNs 1 06pa3oBaHunst aHNoHHbIX KC. ObpasoBaHue oKTasapuyecknx aksakomnnekcos TutaHa(Ll).
OcobeHHOCTU rMaponusa.

Tema 25. BaHaguii, HNO6MI, TaHTan. M3ononucoennHeHUsi BaHagusi: 3aBUCUMOCTb cocTaBsa ot pH.
ConocTaBneHue penokc-CBOUCTB

Moarpynna BaHaaous (YB nogrpynna). CeoiicTBa HMOGMSA 1 TaHTana. dranyeckme n XMMm4eckme CBOMCTBA 1 MX CBSI3b C
HanM4yneM HecrnapeHHbIX aNEKTPOHOB d-3NeKTPOHOB. MaMeHeHNs B aHeprusx ns- u (n-1)d-opbutaneir. CteneHb
OKMCNEHNS BaHAAMS B COEAMHEHNSX (0T 2+ 10 5+).. [oaToMy peanusytotcst CTeneHn OKMCNeHNs HMobms v TaHTana (4+
n 5+). Ctabunumaaums cteneHn oKUCNEHNS 5+ (COELMHEHNS C KOBANEHTHON CBSA3bIO - KNCNOPOAHbLIE W ranoreHuapl).
XuMnyeckasl yCTON4MBOCTb METASIIOB.

PacTtBopeHue BaHaams B NNaBMKoBOW, a30THON, KOHLIEHTPUPOBAHHOW CEPHOM KMCNOTax 1 B LAPCKOW BOAKE.
Ob6pasoBaHuve BaHaamH-noHa. 'ekcagptopuaHblin KC BaHaams (Y). PacTBopeHue HMobKs 1 TaHTana B NNaBMKOBOM
KNCNOTE M ee cMecwn ¢ a3oTHOW kucnoToi. O6pasosaHue dotopraHbix KC.

WoHbl aneMeHTOB noarpynmnel BaHaams Kak ?>kecTkme KcnoTthl? no MNupcoHy. BaHaanesble KMCNOThI, BAHA4ATHI W
nsononvBaHanatbl. PaBHOBECKS B pacTBOpax COeAVHEHW BaHaaus B 3aBMCUMOCTM oT pH. BaHaouH-noH
(ouokcoBaHammii Y), kak 0OCHOBHas XMMuyeckas (oopMa CyllecTBoBaHus BaHaams (Y) B CUNbHOKMCbIX pacTBopax.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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

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). O6pazosaHme 1 cBOMCTBA XPOMaTOB 1 B1XPOMaTOB.

CoenvHeHns monmbaeHa u Bonbgopama ? ycnoBnsi U3MEHeHNs CTeneHel okMcneHns. BaanmoneincTeme ¢ KUCNopoaoMm
Bo3ayxa. [onukmucnoTbl (cogepxar ocTaTkv OLHON N TOR Xe KUCNOTbI) 1 reTepononukKUCoThl (coaepXar octaTku
pasHbIX KMCNOT).

BnusaHume pH Ha cywectBoBaHMe N30MonMMonMbaaToB B pasnivyHbIX popMax: WenoYyHas cpena - npeobnanaet
monunbaat-aHuoH, npu pH = 4-5 obpasyetcsa rentamonmbaat, npu pH MeHbwe 5 - okTamonubaar.

Tema 27. MapraHeu, TexHeuui, peHuin. CBONCTBa COeAMHEHM MapraHLua ¢ pa3fiMyHbIMU CTENMEeHAMU OKUCNEeHUS.
3aBucumocTb noteHumana ot pH

Moarpynna mapraHua ( Y11 B noarpynna). CoeanHeHns MapraHua B COCTosHUsAX okucnenmsa M, W, 1Y, Y, Y1, Y11.
Hanbonee ycToiunBas cTeneHb OKUCEHUs peHust n TexHeumsi. OCoBeHHOCTM pacTBOPEHUSI METAOB: MapraHLua B
pas3baBneHHbIX KACNOTax, PEHUSI U TEXHELWS B a30THOM k1ucnoTe (06pa3oBaHne NeppeHaToB 1 NepTexHaTaTos).
Crabunumsauus cteneHun okmcneHms Y11.

CoenuHeHns mapraHua B cteneHun okucneHns (). Ycnosus nepexona B cteneHb okmucnenus (Y1) n (Y11).

Maprareu (1Y). BocctaHoBneHve nmponto3nTa (auokcmnaa maprarua) B cynbdpat mapraHua (I). ObpasoBaHne
KnacTepos (Ha npumepe peHuns).

Maprarey, (Y1). Conv maHraHathl (peHartbl, TexHaTtatbl). Peakuum AncnponopLMoHNpPOBaHNS MaHraHaTOB.
BoccTaHoBneHne maHraHaToB B KUCMON, HEATPanbHOM UK WEeNOYHOW cpenax.

CoennHenns mapradua (Y11), texHeums (Y11), penus (Y11). B cpene BocctaHaBneHne nepMaHraHaTa B K1UCOM
(mapraneu (I1)), B HEMTpanbHOR (AMoOKCKMA MapraHua (MMPOoN3nT)), WENOYHOR (MaHraHar) cpenax.

Tema 28. XXeneso, KOﬁaan, Hukenb. KoMnnekcHble COeQUHEHUS: yCTOI;I'-IVIBOCTb, 9HepreTnyeckme guarpammbl.
Ponb B 6Monormyeckunx npoueccax

VIl B noarpynna. Knaccudomkauus no septukanu 1 no ropnsoHtanu (3 nepuona d-anemeHTos). o BepTukanu: Tpuaga
xenesa (pyTeHuid, ocmuit), Tpuana kobanoTa (poauii, npuanin), Tpuansa HUKens (nannaguii, nnatuHel). Mo ropmaoHTanu:
CEeMeNCTBO Xeneaa (xeneso, kobanbT, HAKENb), CEMEACTBO NNaTWHbI (PYTEHNS, POAUS, Nannanus, OCMUIA, MNaTMHa,
npuani).

Tpuagpl No BEPTMKANMN: CXOLCTBO MO CTPOEHWIO BHEWHMX 3NIEKTPOHHbBIX 060N04eK, peanu3auus 6onee BbICOKUX
CTeneHel OKUCNEHNs, POCT MHEPTHOCTU. XMMUYECKME CBOMCTBA Xene3a: 0COBEHHOCTN B3aNMOLENCTBUS C
pa3baBneHHbIMU KACN0TaMm, C KOHLEHTPUPOBaHHOW a30THOW U 100%-Hol CepHOI KMCNOTOM (NMpOoLecchl naccueaumm).
B3aumopneiicTeue co wenovamu: ycnoemsi obpasoBaHusi rmapookcokommnekca xenesa (). CeolicTBa coennHeHNi
xenesa (1): ycTon4meoCcTb K KUCNOpoAy Bo3Ayxa B coctase conn Mopa. KaTnoHHbIe 1 aHNOHHbIE KOMNneKebl. Pasnnuuns
no TepmoamHammyeckoit yctonumeoct KC xenesa (M) ¢ nuraHgamu cnaboro nons u cunbHoro nonsi, cornacHo TKIT.
CoennHenns xenesa (W). M'moponns pacteopos coner xeneaa (W). BnvsaHue cnnbHbIX KNCNOT, WENOYHON cpeabl Ha
rnaponns. CxoOcTBo OTAENbHbIX CBONCTB coneri xeneaa (W) ¢ conamu xpoma(lll), antommnHma(l), xenesa (I1) ¢ marHmg
(). YCTONYMBOCTb KATUOHHbIX M aHNOHHbIX KC.

CaoiicTBa KobanbTa 1 HUKeNs: pacTBOPMMOCTb B KUCOTaxX W Wwenodyax (6onbluas MHEPTHOCTb, YEM Y Xenesa).
YcrtoinumeocTb KC kobanbta (M) n Hukens (M) no OTHOWEHMIO K KMcnopoay Bo3ayxa. Oktasgpuyeckas u
Tepasgpuyeckas koHgurypaumm KC kobanbt (). Oktasapudeckme (akBaKC) n tetpasgpudeckne KC Hukens (IM).
Ycnosus peanvsaumm niocKokBaapaTHoM KoHgomrypauum. BoamoxHocTb obpasoBaHust xenatos - Hukenb (M) ¢
OVMETUNTMTNOKCUMOM.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

Tema 29. Metannbl nnatuHoBow rpynnbl. KuHeTM4Yeckas UHepTHOCTb. KoMnnekcHble coeAMHEHUSA: U30MepuUs,
achhekT TpaHC-BNUAHUSA

MnatuHosble meTannsl (MM). Hannuune BbiCIMX 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:
(CBA3b C YBENNYEHMEM SHEPTUM pacLUenieHns KpUCTanim4yeckmm nonem NuraHgos 1 yBeNNYEHUEM MPOYHOCTH
KOBaNIEHTHOW CBA3M MeTann ? nuran). MosblweHne [edopMMpPyEMOCTM 3NEKTPOHHBLIX 060noYek y Tsaxenbix MM

Tema 30. Menb, cepebpo, 3onoto. OucnponopumoHnposaHue coeguHeHun M(l). CoeanHeHuns meau(ll). @opmbl
KOOpAMHALMOHHOro nonuagpa

Monrpynna meawn (1 B noarpynna). Monspuayolwee nenicTeme Menm, cepebpa n 3o1o1a. MIsaMeHeHNe XMMUYECKOIA
aKTVMBHOCTM OT MeAM K 30M10Ty. YCTON4YMBOCTb HA BO3ayxe. Pacnonoxexue B pagy HanpsxXeHnn. PacTtBopuMocTb: Melb v
cepebpo - B KOHLEHTPUPOBAHHbIX a30THOI 1 CEPHOI KMCcnoTax (B XNOPUCTOBOAOPOAHOM KMCNOTE B NPUCYTCTBUN
Kucnopopna), 301070 - B ropsivei CeneHoBOM KUCNOTE U B LLAPCKOM BoAKe. XapakTepHas CTeneHb OKUCNEHUs Ans
cepebpa. KomnnekcoobpasoBaHue coenmHeHnii Meom (1) n cepebpa (1) B ammmake unm B n3bbiTke 04HOMMEHHOIO
aHVnoHa. XapakTepHas cTeneHb okucneHms ons menun. iameHenune useta coneit meam (1) 3a cyet
komnnekcoobpasoBaHusi. AMcpoTepHoCTb rugpokcuaa meam (). ObpasoBaHue rugpookcokynparta. meam (1)
PactBopuMocTb B U36bITke ranoreHnaoB. KatnoHHble 1 aHnoHHble KC (kynparthbt).

XapakTepHas cTeneHb oKMCNeHus ans aonota. AMcpoTepHOCTb okeuaa u rugpokevaa sonota (W). O6pasosaHue
aypaTtoB C KOOPAMHALMOHHBIM YUCTIOM 4.

KoHTponbHas pabota

Tema 31. Pa3bop koHKpeTHOM cutyauum: PacwenneHue d-ypoBHSl KpUCTalIMueCKMUM NOJIEM Pa3HOM CUMMETPUU

I3MeHeHne MakcMManbHOM CTENEHN OKMCNEHNS, OTBEYAIOWEN YCTONYMBbLIM COEANHEHNAM B TOPU3OHTaNbHbIX pAgax
nepexogHblX MeTannos (3a CYeT yBenn4eHns 4yncna aneKTpoHOB U 3a cHeT UX CI'IapVIBaHI/IFI). Ces3b nepemMeHHoNn CTeneHn
OKWNCNeHnAa 1 3anoTHEeHHbIM NOOYPOBHEM.

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

OnTtnyeckme ceorictea. Teopus kpuctannndeckoro nons (TKIM) n marHntHble cBorictea KC nepexodHbIx MeTannos, nx
okpacka. t2g-opbuTans - Ans HOPManbHOrO HEBO3DYXAEHHOIO COCTOSIHUS ANEKTPOHA, eg-opburTans - Ans aneKTpoHa B
BO30Yy>XIEHHOM COCTOSIHMM.

Tema 32. Xummnsa f-anemeHToB. CeMencTBO NaHTaHMAOB. JlaHTaHuAOHoOe cXxartne. CeMercTBO aKTUHMOOB.
TpaHcypaHOBble 3/IEMEHTbI

OnemeHTbl NoboyHo nogrpynnel W B rpynnbi: BXoasT 32 anemeHTa - 17 penkosemMenbHbix (P33), akTuHwi n 14
akTMHMOoB. P39: ckanauin, UTTpwiA, naHTaH n 14 naHtaHnnos. I3MeHeHne aTOMHBIX 1 MOHHBIX PaanyCcoB (NaHTaHWaHOoe
cxartve) B psgy uepwi - nioteumin. CBOWCTBA NErK1X NaHTaHNOOB M faHTaHa, TaXenbix - n ntTpus. deneHune
NaHTaHNOOB Ha LepueByto (NaHTaH, Lepui - eBPOMnuin) n NTTpMEeBYIo (UTTPUIA, radonMHUA-NIoTeUniA) noarpynnsl. [se
MoArpynmnbl aKTMHULOB: Klopus (Topwii-kiopuin) n bepknus (6epknnin-noypeHcunin). TpaHcypaHoBble aneMeHThl. CTeneHm
OKVCNEHUS NaHTaHWLOB, Lepus 1 eBponmnsi. OCOBEHHOCTV XMMUM NaHTAHULO0B.

OcobeHHOCTM XUMUW NaHTaHWNOOB:

1.CBoiicTBa f-opbutaneii (He y4acTBytoT B 06pa30BaHMN XUMUYECKUX CBA3EN). TaK KaK SBNSOTCS BHYTPEHHUMU.
CoeauHeHns ¢ NpenMMyLwecTBEHHO MOHHBIM TUMOM CBA3M (aHanornyHo W3M).
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

2.CeoiicTea f-opbutanei (xapakTepHo paciienneHume B nonsx 6onee HU3KOM CUMMETPUM, YeM CADEPUHECKUX, BENMYMHA
SHEPreTNYeCcKOoro BbIMIpbIa, 3gEEKT CTabrunmaaumnm KpUCTanInyeckum rnonem).

AKTUHWAbI: PAANOAKTMBHBIE CBOMCTBA B OTNINYME OT NaHTaHnaos. CtabunbHock M30ToNOB. Hanmune HeCckonbko
SNEKTPOHHbIX KOHpurypauwmii. ConoctaeneHve sHeprum 5f- n 4f-anekTpoHoB.

TpaHcypaHoBbIE 3NIEMEHTHI.

Tema 33. Fannun, nuaun, Tannui. NMoctnepexoaHbie MeTannbl. BropuyHas nepuoanyHoOCTb

MocTnepexoHble MeTannbl (ranivia, UHAUA, Tanauii). OTAMYne oT TUNMYECKUX (6op 1 antoMrHKiR). BnusiHve Ha cBoicTBa
MONHOCTbIO CPOPMUPOBaHHON 18-3NeKTPOHHOM 060104Ka. HEMOHOTOHHOCTL Kak ?BTOPUYHAsS NEPUOANYHOCTL? B
rpynnax nocTrnepexoaHbiX 91eMeHToB. [NpPOTMBONONOXHOCTb NEPEXOAHBLIM 3NEMeHTaM. DPEKT NHEPTHOMN Napsbl.

Tema 34. Bop n antoMMHUIA. FMapuabl, okcuasl, rmapokcuabl. bopHasa kucnora

ANIOMUHWIA 1 60p. ANIOMUHWIA - TUMWYHBIA METaN, HO ero COeAUHEHNS KOBaneHTHbl. AMJDOTEPHbIE CBONCTBA antoMUHMS,
oTnmuune ot bopa. AHNOHHbIE 1 KaTnoHHble KC antommnHus. ObpasoBaHue OKCUAHOW MAEHKW: paCTBOPUMOCTD B LENoYax.
BaanmogewncTeue ¢ kmcnotamu. M'mgponuna conen antommHms (LL).

Bop. O6pasoBaHue BOpHOM KMCNoThl, Kak kucnoTel Jlbonca. ObpasoBaHve HOPOBOLOPOLOB - COELUHEHWIA C
0ednLMTOM 3NeKTPOHOB. TpexLeHTpoBas CBA3b.

Tema 35. UHepTHbIe rasbl

OTkpbITHe BnaroponHbix ra3os. MpocTble BewecTBa 6naropofHbix ra3os. VX o4HOATOMHOCTb. I3MeHeHne CBOMCTB B
psioy renunin, HeoH, aproH, KPUMNTOH, KCEHOH, PafoH (paanycbl aTOMOB, YUCNO 3NEKTPOHHbLIX 060/104EK, NMONSPU3YEMOCTD).
"Ouncennauns” renns. PagnadnoHHble agodekTbl pagoHa.

BHelwHWe anekTpoHHbIe YPOBHY 6naropoaHbIX ra3oB. XUMUYECKME COEAVHEHNS KPUNTOHA U KCEHOHA (CpTopUabI,
okcuapl, okengpTopuabl). CTpyKTypa chTOPULOB KCEHOHA PasnMyHOro coctasa. CUCTEMb C MHOMOLLEHTPOBbLIMY
LLEN0OKaNM30BaHHLIMN MONEKYNSIPHLIMU OpBUTansMy KCEHOHA 1 KpunToHa. OCOBEHHOCTM rnaponmn3a TopraoB KCEHOHA.
KceHoHoBas kucnota. OKMcnuTenbHble CBOMCTBA BOLHbBIX PACTBOPOB KCEHOHA. KOMMNEKCHbIE COeAVNHEHNS KCEHOHA 1
kpvntoHa. ObpasoBaHue knatpatoB. Obnactv npuMeHeHMs 6naropoaHbIX ra3os.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota oby4arolmxcs BbINOMHSETCS Mo 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO0 NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

OpraHn3auus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHBIMU PECYpcamMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXOeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbllii yHUBEpPCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA, OLLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPELCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTOUHOM aTTecTaumm.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

B dhoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MNaHMPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaeMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyeEMbIM peayibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4eOHOM nuTepaTypbl.
Nutepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (MO0 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensamu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6ubnnoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaIOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMKeEH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarwerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMNNHY.

MepeyeHb OCHOBHO 1 NONONHUTENBHON Y4ebHOM NMTepaTtypbl, HEOOXOAUMOI 4N OCBOEHUS AMCUMNANHBLI (MOayns),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OOHOBNEHWIO NPU N3MEHEHWM YCNIOBUIA
noroeopoB KDY ¢ npasoobnanatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU N3MEHEHMM KOMMNEKToBaHUS (ooHaoB Hay4yHoi
onbnuortekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

KapanetbsiHu M.X., OpakuH C./. Obwas n HeopraHn4eckas Xmmus -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

Karanor ccbinok Ha xumuyeckme pecypcbl Poccum n 3apybexbs - http://www.chemport.ru

KdY . Xumuyeckuin nHetutyt um. A.M.Bytneposa. Bubnnoteka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
O6pasoBaTternbHble pecypcbl MHTepHeTa ? XUMWS - http://media.ls.urfu.ru/chemistry/

OneKTpOHHblE pecypcbl XMMNYeckoro nHetutyta Ky -
http://repository.kpfu.ru/?r_id=78&p_type=21&P_CHECK_EMP_EOR=1&P_CHECK_STUD_EOR=1

9. MeToguyeckue ykasaHus oisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

CtpaHunua 16 ns 23.
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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, OTAEMbHBLIMU WTPUXaMK, TO 3annucu He MoryT BbiTb
marepuasioM 4ss NoBTOPEHUS.

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

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

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

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

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

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

- MOArOTOBKA K OTBETY Ha BOMPOChHI, cogepXauwuecs B Gunetax.

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

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

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

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

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

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

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

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

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

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

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

CrpaHunua 20 3 23.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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

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

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

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.

MynbTuMeouiiHas ayauTopus.

CneuwvanunsmposaHHas nabopaTopusi.

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

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

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

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

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

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

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

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

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

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

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

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npocomno NoAroToskun "HeopraHmyeckas xmmms".
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

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

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb noarotosku: HeopraHuyeckas xumus
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.MaBnos., H. H. Obwas n HeopraHnyeckas xmmus : y4ebHuk / H. H. Maenos. - 3-e nag., ucnp., gon. - Caxkt-MNetepbypr :
NaHb, 2011. - 496 c. - ISBN 978-5-8114-1196-2. - TeKCT : 3NeKTPOHHbIN // JlaHb : aneKTpoHHO-B1bnunoTeyHas cuctema. -
URL: https://e.lanbook.com/book/4034 (nata obpaiieHus: 28.02.2020). - Pexxum pocTyna: ons asTopus. nonb3osBatenei.

2. Obwasn n HeopraHuyeckas xumusi: yiebHoe nocobue ans camoctosiTenbHol paboTbl cTyaeHToB / KasaH. oeaep. yH-T;
[Hayuy. peqn.: o.x.H., npodp. ®. B. Nesatos, a.x.H., npodp. H. A. Ynaxosund].-KasaHb: [KasaHcknii yHneepcuteT], 2011.-; 21.
Y.1: Obwas xumus / [cocT.: P. P. AMupos n op.].-2011.-142 c.

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

3. MnuHka H.J1. Obwas xumus. - Mocksa: UHterpan-pecc. - 2008. - 727 c.

5. FenbcpmaH, M. N. HeopraHnyeckas xumus : yuebHoe nocobue / M. . Menbdoman, B. M. KOcTtpaTos. - 2-e nsa., crep. -
CaHkT-leTepbypr : NlaHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/4032 (nata obpauweHusi: 28.02.2020). - Pexum
[OCTyna: Ans aBTopm3. Nonb3oBaTenei.

6. Cepanosa, H. [1. Obwwas 1 HeopraHmyeckas XMMns: aKCneprMeHTanbHbIe 3aa4M U ynpaxHeHus : yuebHoe nocobue
/ H. O. Ceepanosa. - CaHkT-leTepbypr : JlaHb, 2013. - 352 c. - ISBN 978-5-8114-1482-6. - TeKCT : aneKTPOHHbIN // JlaHb
: BNeKTPOHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/13007 (narta obpaieHns: 28.02.2020). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.

JononHutenbHas nuteparypa:

1. B nomoLb NepBOKYPCHWKY NpW M3y4eHnn OBLWel 1 HEOPraHNYECKol XMmK: y4ebHO-MeToauyYeckoe nocobue/ KazaH.
denep. yH-T; [Hayy. ped.: o.x.H., npod. P.P. AMupos. -KasaHb: [KasaHckuii yHnsepcuteTt], 2014. - 55 c.

2. NabopaTopHblii NpakTkyM no obluei n HeopraHuydeckol xumnmn / KasaH. dpegep. yH-T; [Hayy. pea.: A.X.H., npod. P.P.
Amunpos. -KasaHb: [KazaHckuin yHusepcutet], 2015. - 99 c.

3.MeToau4yeckue ykazaHus K CMHTe3am HeopraHuyeckmx BewecTs. - KasaHb: KI'Y, 2006. - 24 c. - TEKCT : 3NEeKTPOHHbINA. -
URL: hitp://old.kpfu.ru/f7/bin_files/chem0008.pdf (aata obpaueHuns: 28.02.2020). - Pexxum nocTyna: OTKpbITbIA.

4. babkuHa C.C., booc I'.A., boiukosa T.W., OessitoB d.B., KyabmuHa H.J1., Kyteipesa M.IM., CanbHukos O.U.,
CanpblkoBa 3.A., TumoweHko KO.M. MeToanyeckoe nocobue no oblwein XMMnn Lisi caMoCToATENbHOM paboTh
cTyneHToB. - KasaHb: KI'Y, 2009. - 131 ¢. - TekcT : anekTpoHHbIia. - URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (nata obpatweHus:
28.02.2020). - Pexxum gocTyna: OTKPbITbIN.

5. MnuHka H.J1. 3anaun n ynpaxHerus no obwei xumnm. - Mockea: UHTerpan-pecc, 2008. - 240 c.
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Mporpamma gucumnnuHbl "HeopraHmyeckas xumuga"; 04.03.01 "Xumus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.13 HeopraHnieckas xumms

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

Mpodbmnb noarotosku: HeopraHuyeckas xumus
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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