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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IporpamMmy auCIMIUTHHBL pa3padoTaii(a)(u): 3aBeayomui kadenpoi, 1.H. (mpodeccop) Amupor P.P. (Kademnpa
HEOPraHn4ecKo XuMuu, XUMUUYeCKUid HHCTUTYT uM. A.M. Bytieposa), Rustem. Amirov@Xkpfu.ru ; mpocdeccop, 1.H.
(npopeccop) HdepsatoB ®@.B. (Kadenpa HeopraHuueckoil XuMuu, XuMU4Yeckuil UHCTUTYT UM. A.M. ByTtiepogsa),
Fedor.Devyatov@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH aHaJIM3UPOBATh, MHTEPIIPETUPOBATh M 0000IIATh PE3YJIbTAThl SKCIIEPUMEHTATBHBIX

11 PaCYETHO-TEOPETHYECKHUX Pad0T XMMUYECKOH HAIPaBIeHHOCTH

OIIK-2 CriocoOeH IPOBOJNUTh XUMUYECKHUI SKCIIEPUMEHT C UCTIOIb30BaHUEM COBPEMEHHOTO
000pynOBaHMs, COOMOAAst HOPMBI TEXHUKH O€30MacHOCTH

OIIK-4 CriocoOeH TIaHUPOBaTh padOThl XMMUUECKOM HANPaBJIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATH MTOTyYSHHBIE PE3YJIBTATHI C UCIIOJIB30BAHUEM TEOPETHIECKUX 3HAHUI 1
[PAKTUYECKHUX HABBIKOB PEIICHHS MATEMATHIECKUX 1 (PU3MUYECKUX 33124

OIIK-6 CriocoOeH IpeCTaBIIATh pe3yJIbTaThl TPOheCCHOHAIBHON JEesITEIbHOCTU B YCTHOHM U
MICbMEHHOH (pOpMe B COOTBETCTBUYM C HOPMaMHM M NIPaBUJIAMHU, IIPUHATHIMU B
npoecCUOHaIbHOM COO0LIeCTBE

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
IoyokeH 3HATh:

3HaTb: 001IMe 3aKOHOMEPHOCTH ITPOTEKaHNsI XMMUYECKUX PeaklMil B pacTBOpax U TBepHoil (a3e, OCHOBbI XMMUYECKOH
TEpMOJUHAMUKU U KUHETUKU.

JoKeH yMmeTs:

YMeTh: IPUMEHSITh TEOPETHUECKUE 3HAHUS O CTPOSHUH, U3MEHEHUU COCTABA U PEaKIIOHHOM CIIOCOOHOCTH pearupyommx
BEILIECTB /IJIs1 MPe/ICKa3aHusi 0COOEHHOCTEN MPOTEKaHUsI PeaKIIvii, COCTaBa, CTPOSHHSI U CBOMCTB MPOJYKTOB; MOJIb30BAThCS
[epuoguueckoil cucTeMoil.

JloyKeH BiaeTh:

BiniageTs HaBBIKAMM XMUMUYECKOTO 9KCIIEPUMEHTA C YUETOM MPaBUJI TEXHUKH Oe30MacCHOCTH ITPU UCIIOJIb30BaHUH
XUMUYECKUX PEAKTUBOB, aHAJIN3a PE3Y/IbTATOB OINBITOB U (hOPMYJIMPOBaHNsI OOOCHOBAHHBIX BBIBOJIOB.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh ¥ TOTOBHOCTb:

BiiageHne oCHOBHBIMM 3aKOHAMH OOLIEH XUMHUM, TOTOBHOCTh MHTEPIIPETUPOBATh 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
3JIEMEHTOB B CBSI3M C MX JIEKTPOHHBIM CTPOEHHEM (II0JIOKEHHEM B TIEPUOJUIECKON CHCTEME). ITPOrHO3MPOBATh CBOICTBA
BEIIECTB Ha IPEMepe OJHOTHITHBIX COSIUHEHHUH, CIOCOOHOCTh aHATIM3UPOBATh PE3YJIbTATH SKCIIEPIMEHTA U JeJIaTh
000CHOBaHHbIE MPOTHOCTHYECKHE BBIBOJIDL.

2. Mecro guctnmimasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruivHa (MOayib) BKModeHa B paszaen "B1.0.11 Jucturumast (Mogym)" 0CHOBHOH MpodecCHOHANHOMN
obpazoBartensHOI porpammbl 04.05.01 "®PyHnameHTa bHas v TpukiIagHas xumus (PyHIaMeHTa bHasS XUMUS: MaTepUaITbl
Oyayiero)" u oTHocuTcs K oOsi3arenbHou yactu OITOIT BO.

OcBauBaercs Ha | kypce B 1, 2 cemecTpax.

3. O0peM auCHUNINHBI (MO/IYJISI) B 3aUeTHBIX €IHHUIAX ¢ YKa3aHHeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awIuxcs ¢ npemnogasareieM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcsa

OO0111ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIseT 18 3aueTHbIX(ble) equHuII(bl) Ha 648 yaca(oB).
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KonrakTtHas padora - 440 gaca(oB), B TOM uuciie Jekiuu - 106 yaca(oB), mpakTUdecKue 3aHITus - 98 yaca(oB), JabopaTopHbIe
padoTh! - 236 Yaca(oB), KOHTPOJIb CAMOCTOSATENLHOM padoTHl - 0 yaca(oB).

CamocrostenbHas pabota - 136 yaca(oB).

KouTposns (3auét / x3amen) - 72 vaca(oB).

Popma MpomMeRyTOYHOrO KOHTPOJIS JUCHUIUIMHBL: 3a4eT 1 9K3aMeH B | cemecTpe; 3a4eT 1 9K3aMeH BO 2 ceMecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Pazean! qucuuminnbt / Ce- Texmun,VIexnun|lIpaxtu-[[IpakTu-JIadopa-Iaopa-| TeJIb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. Beenenvie B 001uil KYPC JUCIUATUIMHbI
"Heoprannueckasa xumus" (HX). JlokBaHTOBBIE
q. | Heop (HX). Jt 1 4 0 2 0 6 0
TEOPUH CTPOCHUS aTOMA.
Tema 2. KBaHTOBO-XMMHUYECKOE ONMUCAHUE
crpoenurs aroma. CTpoeHHe JIEKTPOHHBIX
2. [P P KTP 1 4 0 2 0 6 0
obosouek. [Tepuoanyeckre CBOMCTBa aTOMOB
Tema 3. [leprionudeckue CBONCTBA COSMHEHUT.
3. |BBeneHue B coBpeMeHHbIE TEOPUN XUMHIECKON 1 4 0 2 0 6 0
CBSA3U.
Tema 4. MeTo/ BaJIeHTHBIX cBsI3eli. MeTo,
4. A : A 1 4 0 2 0 6 0 4
MOJIEKYJISIPHBIX OpOHTAJIEH.
Tema 5. MexMoseKysipHble B3aUMOICHCTBUSI.
ArperartHele COCTOSHUS BellecTBa. TBepmoe
5. [P B P 1 4 0 2 0 6 0 6
COCTOSIHHE BEIECTBA
6. (Tema 6. Xummueckasi TepMOJUHAMUKA 1 4 0 2 0 6 0 6
Tema 7. Xumnueckoe paBHoBecue. KnHeTnka
7. P 1 4 0 2 0 6 0 6
XAMUIECKUX PEaKITIi
Tema 8. Tema: JKunkoe cocTossHue BellleCTBa.
8. " A & 1 4 0 2 0 6 0 6
OO011ue CBOICTBA PacTBOPOB.
Tema 9. KoyumuraTusHele CBOMCTBA pacTBOPOB.
9. |CunbHble 1 cadble 3TEKTPOJIUTHL. 1 4 0 2 0 6 0 6
Tema 10. Teopuu KUCIOT U OCHOBaHUM. Peakiuu B
10. p H 1 8 0 2 0 6 0 2
pacTBOpax
Tema 11. KomIekcHble coeTMHEHH.
TepMoarHAMPKA U KWHETHKA PEaKIIUH C yIacTUEM
11. |xoMITIeKCHBIX coeqUHEHUN. Teopuu cTpoeHus 1 6 0 2 0 8 0 4
KOMIUIEKCHBIX COeTUHEHUI
Tema 12. OKHCINTEILHO-BOCCTAHOBUTEIHHBIE
12. |peaxtmm (OCHOBHBIE TIOHSTHS). 1 2 0 2 0 5 0 2
Tema 13. DaexkTpoaHble MOTEHIIUAIBI. X UMUIECKHE
13. PO 1 1 4 0 2 0 7 0 2
HWCTOYHUKH TOKA
Tema 14. Dnexrpomms. Kopposus. Ilepronundeckuii
3aKOH U OOIIME 3aKOHOMEPHOCTH U3MEHEHUS
14. 2210 i JHOMEP 1 4 0 2 0 7 0 2
CBOWCTB COEIMHEHNI
15.|Tema 15. I"'ajoreHsl ¥ UX COeIMHEHUS 1 4 0 2 0 8 0 3
SAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
T 16. K .
le. ema 16. Kucnopon u ero coetuHeHHs 1 3 0 2 0 3 0 3
XaJ'IbKOFeHI)I U UX COCOUHEHUA
Tema 17. Azot u ero coenquHenus. [IHUKTOreHBI 1
17. A 1 3 0 2 0 7 0 7
HUX COEIMHEHUA
Tema 18. Bogopon u ero coenuHenus. Yriaepos,
18. |KkpeMHHMIA, FepMaHuUil U UX COeANHEHUS 1 2 0 0 0 6 0 7
Tema 19. MeTasuibl B IEPUOUUYECKON CUCTEME.
19. |Meraummyeckas cBs3b. 30HHAs TEOPUS 2 2 0 2 0 6 0 2
METAJUTMYECKUX KPUCTAIIIOB
20. |Tema 20. PU3UKO-XUMUYECKHMH aHAIA3. 2 2 0 8 0 10 0 22
Tema 21. IlleouyHbIe U METOYHO3EMEIBHBIE
21. 1 m 2 2 0 4 0 6 0 2
METaJLIbI
Tema 22. Xumus d-3nemenTos. O0mme
22. |3axoHoMepHOCTH. CTEereH! OKHUCIEHHS. 2 2 0 6 0 16 0 2
KomruiekcoobpazoBaHue
Tema 23. CkaHnauii, UTTPUH, JIAaHTAH.
23'ea3Ca)1, puH, JaHTal 2 2 0 4 0 6 0 2
Penko3eMesbHBIE 3JIEMEHThI
Tema 24. Tutan, IMpKOHUH, TaDHUHN U UIX
24.|coequHenus. AKBa- U THIPOKCOKOMILIEKCHI 2 2 0 6 0 6 0 4
Tema 25. Ba"naauii, HUOOUIA, TaHTaJL.
Mzomonm WHEHUA BaHAUA: 3aBUCUMOCTD
25 [A30omonucoeute aHa/IA: 3aBUCUMOCTD 2 2 0 6 0 6 0 5
cocraBa ot pH. ComocraBiieHre peIOKC-CBOHCTB
Tema 26. Xpom, monuOaeH, Boibppam. OKcuibl,
26. [rugpoKcHIpl, KACIOTHL. KoMITIeKCcHbIe coeTMHeH S 2 2 0 4 0 6 0 0
xpoma(I).
Tema 27. Mapranen, rexuenuil, peauid. CBoiicTsa
WHEHUI Maprad WYHBIMU CTENEHAMU
o7 |coemane aprasiia ¢ pasin MHU CTeIle 2 2 0 4 0 ] 0 4
OKUCJICHUs. 3aBUCUMOCTb MOTeHIMaa ot pH.
Tema 28. XKene3o, KoOAIbT, HUKEIb. KOMILIEKCHBIE
COEIMHECHUS: YCTOWINBOCTD, SHEPIeTUIECKIE
28. |anarpammsl. Posib B GMOIOrMYeCcKUX MpoIeccax. 2 2 0 4 0 8 0 4
Tema 29. MeTtanbl IVIATUHOBOW TPYMIIHL.
Kunetnueckas nHepTHOCTH. KOMIUIEKCHBI
29, eThJYecKa €pPTHOC OMILIEKCHbIE 2 2 0 2 0 6 0 4
COeIMHEeHus: u3oMepus, 3(peKT TpaHC-BIUAHUA
Tema 30. Mens, cepe®po, 30710TO.
ucrpornopuronuposanune coenuaeHnin M(I).
30, [HenponopuHOHHp A M 2 2 0 4 0 6 0 4
Coenunenus menu (I1). @opmbl
KOOPANHAIIMOHHOTO TIOJIM3/Ipa
Tema 31. Pa3z0op KOHKPETHOW CUTYaLIUH:
P rieHre d-ypoBHA KPUCTALINYECKUM IT0JIEM
31 [Pacmenue e d-ypo PUCTALTMIYECKUM TTOJIe 2 2 0 2 0 6 0 3
pa3HON CUMMETPUH.
Tema 32. Xumus f-snementoB. CeMeRCTBO
nmantanugoB. JlantanugHoe cxatre. CeMelncTBO
32. . A 2 2 0 2 0 6 0 3
aKTUHHALOB. TpaHCypaHOBHIE SIIEMEHTHI.
SAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 33. INayuid, MHAUHA, TAJIAN.

33. |[ToctnepexoaHsle MeTasLIbl. BropuyHas 2 2 0 2 0 6 0 3
NEepUOANIHOCTD

34. Tewma 34. Bop 1 amomunuil. ['uapuasl, OKCUIBL, 2 > 0 > 0 6 0 3
ruapokcuabl. bopHas kuciora

35.|Tema 35. VIHepTHBIE ra3sl. 2 2 0 2 0 6 0 3
Mtoro 106 0 98 0 236 0 136

4.2 Cogep:xkanne qUCHUATLIHHBI (MO TyJIs1)

Tema 1. BBegenne B 001uuii Kypc auciuminabl ''Heopranumueckas xumus' (HX). /lokBaHTOBbBIE TEOPHH CTPOEHHs
aroma.

OcHOBHbIE NOHATUSL XUMUU. AToM. MoJiekyJia. XuMU4eCcKUi 3j1ieMeHT. I30TONHbIA COCTaB XMMHUYECKUX 371eMeHTOB. [Ipoctoe u
CJIOKHOE BEIECTBO. XMMHUUYECKHUHA SKBUBAJIEHT.

ArperaTHoe COCTOsIHUE BelllecTBa. XapaKTepHble 0COOEHHOCTH Pa3jIMYHbIX arperaTHbIX COCTOSIHUM BelecTBa. TeMreparypHble
YCJIOBUSA MX CyIeCTBOBaHMsI. [IOHATHE O CTAHAAPTHBIX YCIOBHUSX.

OCHOBHBbIE THUITBI CTPYKTYP HEOPIraHMUYECKMX COeIMHEHNH. BerecTBa ¢ MOJIEKyJISIpHOM U HEMOJIEKYJISIPHON CTPYKTYPOH.
ATOMHbBIE, HIOHHBIE, MeTalIMueckue pemeTku. [lonumepHoe crpoenue Bemectsa. Kpucranimdyeckoe 1 aMopHOe COCTOSIHUE
BelecTBa. ['paduueckne popMyIisl ¥ MX TPIMEHUMOCTD K BEILIECTBAM C Pa3/IMuHOI CTPYKTYpPOIl.

OCHOBHbIE CTEXHOMETPUIECKHE 3aKOHbI, UX COBpPEMEHHas TPaKTOBKa. [IpUMEHMMOCTb CTEXMOMETPUYECKHX 3aKOHOB K
BEILECTBAM C MOJIEKYJISIPHON ¥ HEMOJIEKYJISIPHOH CTpyKTypoil. Hectexnomerpudeckue coearHeHus. PakTopsl, onpeensomme
BO3MOKHOCTb CYIIIECTBOBAHMSI HECTEXHOMETPHUECKUX coeinHeHni. HectexrnomeTpiueckue coequHEHNs: OKCU/IBI U CYIb(UIIBI
METaJIOB, HHTEPMETAIUINYECKHE COeIMHEHN s, (ha3bl BHEIPEHUSI.

Tema 2. KBaHTOBO-XNMHY€ECKO€e OnHcanne cTpoeHusi aroma. CTpoeHne 3JeKTPOHHBIX 000J1049€eK.
Ilepnoanyeckne cBOMCTBA aTOMOB

HWctopus pazButHs npeacTaBieHni o cTpoeHnn atoma. Teopus Bopa. BonHoBast Teopust ctpoenust aToma. [[BoiicTBeHHAS
Mpupoja 3aeKTpoHa. [IpuHIMIT HeonpeJeIeHHOCTH.

IonsATtre 00 31eKTPOHHOM OOJ1aKe. DJIeKTPOHHAs IUIOTHOCTb. PajinansHoe paciipesiesieHue 3JeKTPOHHOM IUIOTHOCTH OKOJIO
s]pa aToMa BOJOPOAA B OCHOBHOM U BO30Y:XIEHHOM cocTossHUAX. [IoHATHE 0 paguyce aroma. KBaHTOBBIE unciia Kak
XapaKTepUCTUKU COCTOSIHUS 3JIEKTPOHA B aToMe. [IOHSTHS: SHEpPreTHYeCKUi YPOBEHb, IOy POBEHb, SJIEKTPOHHBIH CJIOH,
3JIeKTpOHHAs1 000J104Ka, atoMHast opouTaib (AO). [Tpunuun [Taynm u eMkocTb 2JeKTpOHHBIX 00otouek. [TpaBuno XyHaa u
HOPSA/IOK 3aIIOJIHEHM S aTOMHBIX opOuTasieil. CTpoeHue 31eKTPOHHBIX 000I0YeK aTOMOB JIEMEHTOB.

[oustre 00 3¢ppekTHBHOM 3apsiae sapa aToMa. DKPAHUPOBAHUE 3aPsiIa JIEKTPOHAMH.
Tema 3. Ilepnoauueckne cBoiicTBa coeqnHeHNil. BBe/leHHe B COBpeMeHHbIE TEOPHH XUMIU€eCKOH CBA3H.

[NeproanYHOCT CBOMCTB aTOMOB. Paiychl aToMOB 1 MOHOB. OpOuTabHble U ek THBHBIE paanychl. KoBaneHTHbIE, BaH-Iep
BaaJIbCOBBIE, METAJUIMYECKHE U MOHHbIC painychl. I3MeHeHHe aTOMHBIX 1 HIOHHBIX PaUyCOB IO IIEPUOJaM U IPyIIIaM.
DddekTs cxrATHS.

MonuzaumonHbie NOTEHLIUAIbI. (DaKTOpI)I, onpeaeadrmue BEJIMYNHY NOHU3aIUOHHOT'O MOTEHIUAJIA. N3meHenue BeMunH
HMOHU3AIMOHHLIX MMOTEHIIUAJIOB U paAnNyCOB 110 MEPUOJaM U I'pyIiram.

CpozcTBO K 27eKTpoHy. PaKTOPHI, ONPEAESIONe BETNINHY CPOACTBA K 3JIEKTPOHY. VI3MeHeHne BETMUNH CPOJICTBA K
3JIEKTPOHY I10 MIEPUOAAM U TPYIIIAM.

INonsATHe 00 31EKTPOOTPULIATEILHOCTH 1€MEHTOB. Pa3yHas TpakToBKa jiekTpooTpuLareabHocTy. Ilkana IMomyara.
Henocratky KOHLENIUH 31EKTPOOTPULIATEIBHOCTH. VI3MeHeHe BeTMYMH 3JIeKTPOOTPULIATEIbHOCTH 3JIEMEHTOB 0 IepHOAaM
U TPYIIIaM.

HCpI/IOHI/I‘IHOCTL XUMHUYECKUX CBOMCTB 9JIEMEHTOB, IMMPOCTbIX BEHIECTB U XUMUYCCKUX COCHHHGHI/Iﬁ. M3meHeHne BaJIeHTHOCTH I10
nepuoam u rpymnram. M3MeHeHre CBOKMCTB 3JIEMEHTOB I10 nepuojamM U rpymmam B 3aBUCUMOCTH OT CTPYKTYPbI BHCIIIHUX U
NPEABHCITHUX SJICKTPOHHBIX 000JI0UeK U paanycoB aTOMOB. M3MeHeHre XUMUUECKOM aKTUBHOCTH METAJIJIOB X HEMETAJLIOB 110
nepuojam u rpymnram. 3MeHeHre KMCIOTHO-OCHOBHBIX CBOMCTB OKCHUI0OB U TUAPOKCHUIOB IO epruogamM 1 prHHaM.OCHOBHbIe
0COOEHHOCTH XUMUUYECKOIO B3aHMOJ1€ﬁCTBPIH (XI/IMI/I‘IGCKOﬁ CBH3I/I) 1 MEXaHU3M O6p330BaHI/I${ XUMHUYECKOH CBSA3U.
HaCI)IIIIaCMOCTI) 1 HalpaBJICHHOCTb XUMHUYECKOH CBsA3U. KBaHTOBOMEXaHUYECKAS TPAKTOBKAa MEXaHU3Ma 06pa3OBaHI/IH CBA3U B
MOJIEKYJIE BOJOPOAA.

SAEKTPOHHBH
Crpanuna 6 u3 22. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma pucimruiunsl "Heopranndeckas xumus'"; 04.05.01 "dynnameHTanpHasd U NpUKIagHas XUMus'".

OCHOBHbBIE TUITBI XUMUYECKOH CBSI3U: KOBAJIEHTHAs! (HEMOJISIPHASI U MOJIsSIpHAs), MOHHAsA, MeTajuinyeckasi. OCHOBHbIE
TIOJIOXKEHU S TeopruH BaJieHTHHIX cBsi3eld (BC). OcobeHHOCTH 00pa30BaHUs CBSA3EH MO JJOHOPHO-AKIIETITOPHOMY MEXaHU3MY.
MHoroueHTpoBas CBs3b.

BaJleHTHOCTb XMMHUECKUX 37IeMEeHTOB. McTopust pa3BUTHS MOHATHS BAJICHTHOCTU. Pa3inyHble TPAKTOBKY MOHATHS
BaJIEHTHOCTH B COBPEMEHHOI Xxumuu. BasieHTHOCTS ¢ no3uimu teopun BC.

Tema 4. MeTo[ BaJleHTHBIX cBsi3eil. MeTOx MOJIEKYJISAPHBIX OpOHUTANEl.

KonuecTBeHHbIE XapaKTEPUCTUKN XUMHYECKUX cBsAzell. [Topsagok cBa3u. DHeprus cBsas3u. imHa cBs3u. BaneHTHbI yro.
CrerneHb HOHHOCTH CBsI3H. D ()EeKTUBHBIE 3apsiIbl XUMUYECKH CBSI3aHHBIX aTOMOB M CTEIIEHh HOHHOCTH CBSI3U. [IUMOIbHBINA
MOMEHT cBs13U. CTerneHb MOHHOCTH CBSI3M KakK (DYHKIMS Pa3HOCTHU JI€KTPOOTPULATEIbHOCTH B3aUMOJEHCTBYIOIINX aTOMOB.

HI/IHOJTbelﬁ MOMEHT MHOT'OaTOMHOM MOJICKYJIbI. (DaKTOpr, ornpeaeadrmue BEJIMIYMHY JUIOJIbHOIO MOMEHTA MHOT'0aTOMHOM
MOJICKYJIbI.

KOHHCHHI/IH FI/I6pI/I,III/I3aLII/II/I ATOMHBIX 0p6I/ITaJI6ﬁ " IIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI 1 MOHOB. KOHL[CHI_[I/IH NnoJIApru3aln
HMOHOB. TpaKTOBKa NOJIAPHBIX CBSI3€H COIJIaCHO KOHIENIWHU MOJIAPpU3allii HOHOB.

Jlokanu3oBaHHbBIE U AETOKATIM30BaHHbIE CBSI3H. Tpex— 1 MHOTI'OLICHTPOBBIC CBA3U.

Teopust monekyisipbix opoutaneit (MO). OcHoBHble nonoxeHus Teopun MO. DHepretudeckas quarpamma. CBsi3bIBAIOIINE U
paspeixistioe MO. DHepreruueckue auarpammbl MO IBYXaTOMHBIX MOJIEKYJI SJIEMEHTOB 2-T0O IEPUOJA.

. OTHOCHUTETbHAS yCTOI‘/JI‘{I/IBOCTb ABYXAaTOMHBIX MOJIEKYJT U COOTBETCTBYIOIIUX MOJICKYJIAAPHBIX NOHOB. CpaBHCHI/Ie TCOpI/Iﬁ BCu
MO.

Tema 5. MekMoJIeKyJIsApPHbIE B3aHMO/IeHCTBHUsI. ArperaTtHble cCOCTOsSIHHS BemecTBa. TBepaoe cocTossHue
BelleCcTBa

Cuutel Ba-aep-Baanbca. OpueHTanMoHHOe, MHAYKIIMOHHOE U AUCIEPCUOHHOE B3auMoaecTBUs. PaKTophl, onpeaesaoiye
SHEPrUI0 MEXMOJIEKYJIIPHOTO B3aMMOJENCTBH . DHEPrusi MEAKMOJIEKYJIIPHOTO B3aUMOJENCTBYS B CPABHEHUM C SHEPruei
XMMHYECKOTO B3aMMOJIEHCTBUS.

BonopoaHas cBs3b. [Ipuposa BOOZOpPOTHON CBSA3M, €€ KOIMIESCTBEHHbIEC XapaKTepUCTUKU. Mex- M BHYTPUMOJIEKYJIsIpHAST
BOJIOPOJIHAS CBsI3b. BomopoHast CBsI3b MeXy MOJIeKyJIaMu (PTOPOBOIOPOAA, BOABL, aMMuaka. CoeJMHeHUsI BKIIIOUCHUSI.
KnatpatHble coequHeHus1.

Kpucrannmdeckoe cocrosiHue BelecTBa. [lesieHre KpUCTalioB M0 TUITY CBSI3H: aTOMHBIE (KOBaJICHTHbIE), HOHHBIE,
METAIINYECKUE, MOJIEKYJIAPHBIC. q)aKTOpr, OINPEACIAIONINE TEMIIEPATYPY IJIABJIEHUA NOHHBIX, aTOMHBIX U MOJIEKYJIAPHBIX
KPHUCTAJLIOB.

3aBUCHMOCTb (PU3MUECKUX CBOWCTB BEIIECTB C MOJIEKYJISIPHON CTPYKTYPOU OT XapakTepa MeXMOJIEKYISIPHOTO
B3auMojiericTBUS. TeMneparypsl IIaBIeHNST M KUTIEHHS B PsAJax BEIIECTB CXOIHOTO COCTaBa, 00Opa30BaHHbBIX JIeMEHTaMU
oJHOM moarpynmsl. TertoTsl (ha3oBHIX epexoJoB. BimsHre BoMOpogHO CBSI3M Ha (PU3MUECKHE CBOMICTBA BEIIECTB C
MOJIEKYJISIPHOM CTPYKTypoid. OfIue 0cOOeHHOCTH (DH3UIECKUX CBOMCTB MOJIEKYJISIPHBIX KPUCTAJUIOB B CPABHEHUH C HOHHBIMU
Y AaTOMHBIMH KpHCTaJUIaMH.

Tema 6. XumMuueckasi TepMOMHAMHUKA

OCHOBHbBIE 3aJgavun XAMUYECKOU TCPMOJUHAMUKHA U XMMHYECKON KMHETUKMH. Ol'[pe)]CJ'IGHI/Ie HpPIHL[I/IHI/IaJIbHOﬁ BO3MOXHOCTH U
NOJIHOTBI MTPOTECKAHU A XAMHUYECKOM peakuuu. Bosmoxnoctn IMPAKTUYCCKOro OCYCCTBIICHUSA XAMUYECKOU peakuu.

Xumudeckasi cucreMa. BHyTpeHHs1s 9Heprusi cucTeMbl. MI3MeHeHne BHYyTpEeHHEN SHEPTiX B X0JI€ XUMUYECKUX ITPEBPaILeHU.
Ionsrtre 06 suTanbnuu. COOTHOLIEHNE SHTAIBIINN U BHYTPEHHEN SHEPrun cucTeMsl. Vi3MeHeHre SHTaNbIUK B X0
XUMHYeCKOro npeppaitenus. CTaHfapTHast SHTAIbIIMS 00pa30BaHus BelecTB. 3aKkoH ['ecca. BimsHue temneparypsl Ha
BEJINUMHY U3MEHEHUsI SHTAIIINY peakluy. VI3MeHeHre SHTaIBIINY 1 HallpaBJICHUE IPOTEKAHUS peaKLyu.

Tlousrue 06 OHTPOIIUUN. CTaHHapTHaﬂ 9HTPOIIMA BEUIECTBA. Busaue TEMIIEPATYypPbl Ha BEJIMYNHY SHTPOINH. N3menenue
QHTPOIIUU CUCTEMBI ITPU (1)3303},1)( MPEeBpalICHUAX U IIPU NPOTEKAHUN XUMUIECKUX peaKuHﬁ. W3menenue SHTPOIINU U
HalpaBJICHUE MPOTCKAHUA PEAKIIHU.

Ioustue 00 sHeprun ['n66ca. CooTHOIIEHNE U3MEHEeHHs SHepriuy [ no0ca 1 U3MEHEHHI SHTAIBIUN U SHTPOIIUK CUCTEMBI.
CranpaprHas sHeprusi [ u66ca oOpa3zoBaHus Bemectsa. izmeHnenue suepruu [ md6ca xummudeckod peakiyu. CoOOTHOIIEHHE
BEJIMYMH M3MEHEHHUs1 SHeprui [ nb6ca u KOHCTAaHTHl PABHOBECHSI.

W3menenue 9HEPrun I'u66ca u HalmpaBJICHUE MMPOTEKAHUA pEAKIINU. Bo3moxHOCTh OLICHKU HallpaBJIEHUA U ITOJIHOTHI
MPOTEKAHUA PEAKIINU 1O BEJIMYNHE U 3HAKY U3MEHCHUA SHEPIUn I'u66ca. Poib 3HTaJ'ILHPIﬁHOFO, 3HTp0HPII>iHOFO (paKTOpOB nu
TEMIIEPATypbl B OHEHKE BO3MOKHOCTH U MMOJIHOTHI IPOTEKAHUSA peaKuHﬁ IPpU pa3HbIX TEMIIEPATYpaXx.

Sueprus ['m66ca oOpa3oBaHUs BelIECTBa U €ro TEPMOIMHAMUYECKasl yCTOMYMBOCTb. TepMOANHAMUYECKH YCTONYMBBIE 1
HeyCTOMYMBBIE BellecTBa. TepMoaHaMIyecKas yCTOMUMBOCTb BELIECTB M MX PeaKLMOHHAsl CIOCOOHOCTh. BiusHue
KMHETHYECKUX (PAaKTOPOB Ha PEaKLMOHHYIO CIIOCOOHOCTh BELECTB. DNEKTPO-, (POTO-, paJUalliOHHO-, [NIA3MOXUMUYECKHE
peaKkIy ¥ BO3MOXKHOCTb MOJTyYeHHUs] TEPMOANHAMUYIECKH HEYCTOMUYMBBIX BEIIECTB.

Tema 7. Xumnueckoe paBHoBecue. KuneTnka XxumMu4ye CKHX peakmuil

OO6pariMble 1 HEOOpaTUMBbIe XMMIUYECKHE peakn. X1UMIYecKoe paBHoBecHe. KoHcTaHTa XuMudeckoro paBHoBecHsi. Clisur
xumuueckoro papHosecus. [Ipunuun Jle Hlarensbe.

T'omoreHnHsle 1 re€TePOreHHbIC PEAKIIUU. IlonsiTue o CKOpPOCTH XUMHYECKOI peakuuu. 3akoH ﬂeﬁCTBHH Macc. qDaKTOpLI,
onpeaeadarmnue CKOpoCTb XUMUYECKON peaknuuu. Koncranra CKOpPOCTH XUMHYECKOH peaKkuuu.
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MHuorocTanuiiabie peakimu. [Topsaok U MoJeKyJIIpHOCTb peakiuil. MHOroctaauiHble MpoLecchl U 3aKOH JIEHCTBUS Macc.

BimsiHue TemmepaTyphl Ha CKOPOCTh XUMHYECKOH peakuuu. TeMrepaTypHbiid KO3(P(UIHEHT CKOPOCTH. DHEPrusl aKTUBAIHH.
®axTOpBI, OIpe/esIA0IINE BEIMUNHY SHEPTHM aKTUBALMY. DHEPrusl akKTUBALMU U CKOPOCTh peakiu. [lepexoaHoe cocTostHIe
WA aKTUBMPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHnyca.

BnusHue katann3aTopoB Ha CKOPOCTh XMMUYECKOW peakiy. 'oMoreHHble 1 reTeporeHHble KaTAIUTUUECKUE PeaKLIUU.
IIpomesxyToUHBIE CTaAUU B TOMOT€HHBIX U TE€TEPOTEHHBIX KATAIUTUUECKUX PeaKklUsAX. AKTUBHBIE LIEHTPbI TBEPABIX
Karanu3aTopoB. Ancopouust ¢pusnueckas u xumudeckas. [Ipupona ancopormonnsix cu. Karamurudeckue siabl. THrMOUTOPHI.

Hennsie xumudeckue peakimu. [Ipupoaa akTuBHBIX YacTurl. OCHOBHBIE CTaVY TIPOTEKAHUS LETHBIX PEaKIIH.
Hepa3BeTBiieHHbIe 1 pa3BeTBIICHHBIE LIEMTHBIC PEAKIIUK Ha TIPUMepe peakiuii 00pa3oBaHUsl XJIOPOBOJIOPO/A U BOIBL.

Tema 8. Tema: ZKuakoe cocrossnue Bemectsa. Q0mue cBoiicTBa pacTBOPOB.

PactBopeHnme Kak (pU3MKO-XUMIUECKUi Tiporiecc. VI3MeHeHre SHTaIbIINKI ¥ SHTPONUH IIPH PACTBOPEHHUH BEIIECTB.
CompBartanust. ConpBatbl. OcoOble cBOICTBA BOABI Kak pactBoputens. ['maparsl. Kpucramuorugparst.

PaCTBOpI/IMOCTb BCHICCTB. PaCTBOpeHI/Ie TBEPAbIX, KUIAKUX U Fa3006pa3HbIX BenlecTB. BausgHue TEMIIEPATypbl, AaBJICHUSA U
IMpUpOAbl BEMIECTB HA UX B3aMMHYIO paCTBOPUMOCTb.

CnocoObt BbIPaKC€HUS COCTABA PACTBOPOB: MACCOBas N0JIA, MOJISAPHOCTb, HOPMAJIbHOCTb, MOJIAJIbHOCTb, MOJIbHAA JOJIA.

SHCKTPOHI/ITI/I‘{CCKaH nucconyanus. BnusHue IMpUpPOabl BEHIECTBA HA €Iro CIOCOOHOCTh K BHCKTPOHHTHHCCKOﬁ auccouranyu B
BOIHOM pPacCTBOpPE. MexaHu3M IUCCOIUAIU. FanaTauHﬂ HWOHOB B paCTBOpPE. OCHOBaHUS ¥ KUCJIOTBI C TOUYKU 3p€HNA TCOPUU
SJICKTpOJII/ITH‘{CCKoﬁ nuccoranuu. Mon TUAPOKCOHUA. AMCI)OTeprIe TUAPOKCUBIL. HBOHKaH TpPaKTOBKa an)OTepHOCTI/I
T'MAPOKCHUIAOB METAJITIOB. KucnotHo-ocHOBHOI XapaKTep AUcconraliui riipOKCUA0B B 3aBUCUMOCTHU OT MOJIOKECHUS JIEMEHTOB
B HepHO[[H‘leCKOﬁ CUCTEME. HI/ICCOHI/IaHI/IH CpE€OHMX, KUCJIbIX 1 OCHOBHBLIX COJIeH.

Tema 9. KosumuraTuHbie cBoiicTBa pacTBopoB. CHIIbHbBIE H CJIa0ble JEKTP OJUThI.

HeanexTtpoautsl, 3akoHsl Payis, Bant-I'oddaOcmoc, ocmoTrueckoe gaBienue, 3akoH Bant-I'odda. M3oToHMuYeckue, runep-
Y TMIIOTOHMYECKUE pacTBOpHI. [laBjieHue napa pacTBOpHUTENIsl HAJl pACTBOPOM, TEMIIEPATYpPbl KUIIEHUS] U 3aMep3aHusl paCTBOPOB,
3akoHbl Payins. 3oTonnveckuit ko3 puImeHT.

CuibHbIE U ClTa0ble DJICKTPOJIUTHI. CrenieHb ArUCCOLMAallUM SJIEKTPOJIMTOB. cI)EIKTOpLI, orpenerdromue CTereHb AMCCoOlalm.
OCHOBHBIE NpeacTaBJICHUSA TCOPHUU CUJIbHBIX JIEKTPOJIUTOB. HcrtuaHas n KaxXyHmasacs CTEICHU JUCCOLANU B paCTBOpAX
CWIbHBIX 9JIEKTPOJIMTOB. KOHHCHTpaHHH HMOHOB B paCTBOPE U AKTUBHOCTD, KOE)(l)(i)I/IHI/ICHTI)I akTUBHOCTH. PaBHOBecHe B
pacTBOpaAx CadbIxX IJICKTPOJIUTOB. Koncranra JUucconualuyu. q)aKTopI)I, BJIMAOMINE HA BEJIMYUHY KOHCTAHTBI AUCCOLIMALINU.
CBs13b KOHCTAHTHI JUuccoranuu CO CTEIICHbIO TUCCOMAIIUM. 3akoH p336aBHCHI/IH.

Tema 10. Teopun kucJjior u ocHopanuii. Peaknun B pacTBopax

Hucconmanust Bomsl. KorcranTa aucconmarmu. VloHHOE pon3BesieHre. BivsiHue TemmepaTyphl Ha IUCCOIAAIAIO BOIIBL.
BopoponHsiil mokasarenb.

Teopuu KUCIOT 1 OCHOBaHUI: AppeHuyca, bpeHcrena-Jloypu (mpotonurtiyeckasi), conpBocucTeM, JIpionca, Y canosuya. Mx
OCHOBHBIE MIOJIOKEHHUS.

INousitre o 6ydepHbIX pacTBopax. TpyaHOPaCTBOPUMBIE JEKTPOJIMTH. PaBHOBECHE MEX/ly OCaIKOM M HaCHIIICHHBIM
pactBopoM. [IponsBenienne pacTBOPUMOCTH. BiisiHue 0JHOMMEHHBIX HOHOB Ha PacTBOPUMOCTH BelecTB. [lepeBon
TPYXHOPACTBOPUMBIX OCAKOB B PACTBOPHMOE COCTOsIHUE. BiusiHre pH pacTBopa Ha 06pa3oBaHue TPYJHOPACTBOPHUMOTO
BEIIECTBA.

OOMeHHbIe peakliK MexAy HOHaMH B pacTBope. OOLiue ycIoBuUs MTPOTEKaHUs peakii OOMeHa B PaCTBOPAX JIEKTPOJIUTOB.
Honnble ypaBHEeHuUS.

I'mpponus coneil. I'naposuns coseli o KaTMOHY M MO aHWOHY. MexaHu3M rugposmsa. MonekyIsipHble 1 MIOHHbIE ypaBHEHUS
ruposn3a coseif. YeTsipe THIa cosiei B 3aBUCHMOCTH OT THPOJIN3YEMOCTH COCTABIISIOIIMX MX NOHOB. BimstHue nprupompl,
3apsiga ¥ paadyca MOHOB Ha MX ruaposmsyeMocTs. CrereHs ruposmsa. KoHcranTa runponnsa. BiansiHue KoHIEeHTpamm
pactBopa, Temrieparypsl, pH cpenpl Ha crenenb rugposm3a. l naponus Kucisix cosell. 'uaposms TpyTHOpacTBOPUMBIX COJIEH.
CoBMecTHBIH ruposu3 cosell. IlommMepusanyst ¥ HOJMKOH/IEH ALV TPOJYKTOB I'MIPOJIN3a MHOTO3APSIIHBIX HOHOB.

VYcnoBus nopasienus rugposuza. OOime NPUHIMITBHL MOTyYeHNs! JIETKOTHPOJIU3YIOIUXCS COJIEH, X OUMCTKH U CYIIKH.

H€BOHHLIC PacTBODPBLL. KUAKHUEC aMMUAK, (l)TOPOBO)]OpO)I " Apyrue paCTBOPUTEIIN. PaCTBOpI/IMOCTb BE€HICCTBA B HECBOJHBIX
PaCTBOPUTEIIAX. Bo3MmoxHOCTD ArCCOolIMalluM BEIHIECTB B HEBOAHBIX PACTBOPAX.

Tema 11. KommiekcHbie coeaunenns. TepmoauHaMuka 1 KHHETHKA Peakuil ¢ ydacTHeM KOMILIEKCHBIX
coeauHeHnil. Teopun cTpoeHns KOMILIEKCHBIX COeUHeHUI

KOOleI/IHaL[I/IOHHaf{ HCHACBIIICHHOCTb aTOMOB 1 BO3MOKHOCTb O6pa30BaHI/IH KOMILJICKCHBIX (KOOpHI/IHaHI/IOHHBIX COG,HI/IHCHI/II;'I).
CocTaB KOMIUIEKCHBIX COCHHHGHHﬁ. KOOpHI/IHaHI/IOHHaH Teopus BepHepa. Bremmnsasa u BHYTPEHHAA KOOPAUHALIMOHHBIC CCl)epI)I.
KaTI/IOHHbIe, AHWOHHBIC U HeﬁTpaﬂbeIe KOMIIJICKCBI. HOMCHKIIaTypa KOMIIJICKCHBIX COCHI/IHBHHfI.

TurnuuHblie KoMIUIeKkcooOpa3oBatenu. PakTopsl, ONpeessaiolue ClIoCOOHOCTh ATOMOB M MOHOB BBICTYIIATh B KAYECTBE
KOMILIeKcooOpa3oBarelisi. KoopuHAIIMOHHOE YKCII0 KOMILIEKCooOpa3oBaTesis. 3MeHeHHe KOOPAMHAIIMOHHBIX YMCE aTOMOB
3JIEMEHTOB M0 IPYMNaM NepHoJYecKoi cucteMbl. I1o10XkeHre 3IeMEHTOB-TUITMYHBIX KOMILIEKCOOOpa3oBarteneii B
TIEPUOMYECKOI CHCTEME.
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Tunuyable uradabl. PakTOPHI, ONPEISISIONINE CIIOCOOHOCT MOJIEKYJT M MOHOB BBICTYIIATh B KAUECTBE JIMTaHA0B. MOHO U
TIOJIVJICHTATHBIE JIUTAH/IBl. AMOW/ICHTATHBIC JIUTAHIbL. XeJaThl. XeJlaTHbI 3(pdeKkT. XuMUIecKast CBsA3b B KOMITTIEKCHBIX
COE/IMHEHUSIX U OCOOEHHOCTH UX CTpoeHus1. [IpocTpaHcTBeHHas! KOH(DUTYpalvst KOMILIEKCHBIX HOHOB. Meton BC B
TIPUMEHEHUH K KOMIUICKCHBIM COeJMHeHUSIM. [ MOpUan3aIins aTOMHBIX OpOUTAIEH KOMIUIEKCOOOpa30oBaTelist U
MPOCTPAHCTBEHHAs1 KOH(UTypalus (reoMeTpusl) KOMILIEKCHOTO MOHA B 3aBUCUMOCTH OT 3Ha4Y€HUs1 KOOPAMHAIIMOHHOTO YKCIIA.
Kap6onmisl MmetaJuioB. OCHOBHBIE TTOJIOKEHUS TEOPHUH KPUCTAIUTMIECKOTO 1oJist. OKTasApruecKoe U TETPasApHUIECKOe Mojie
surannoB. [Tapamerp paciernienusi. [IoHsITHE O BHICOKO- Y HU3KOCIMHOBBIX KOMIUIEKcaX. CIEKTPOXUMUUYECKUH PsiJl JIMTaH/I0B.
MarHnuTHbIe CBOICTBA KOMIUIEKCOB. BHelHe- 1 BHYTpruopOuTaibHble KoMIUIeKchl. O0Iiee mpecTaBieHre 00 OMMCaHuU
XAMHYECKOU CBSI3U B KOMILIEKCHBIX COeIUHEHUSAX MeTogoM MO.

Buzsl m30Mepun KOMIUIEKCHBIX coeinHeHut. D geKT TpaHc-BausHus. TepMoAnHAMUYEeCKHE U KHHETHYECKIe CBOMCTBA
KOMIUIEKCOB. IHepTHBIE 1 TaOWIbHbIE KOMIUIEKCHI.

HI/ICCOHI/IaHI/IH KOMIUJIEKCHBIX MOHOB B paCTBOpPE. Koncranra HCCTOﬁKOCTH, KOHCTaHTa yCTOfI'—IPIBOCTH. anKTOpI)I,
onpeaeadarmuuc yCTOIjI‘-II/IBOCTI) KOMIUIEKCHBIX MOHOB B paCTBOpPE. OcobGeHHOCTH aucconyanun IlBOfIHbIX coJie.

Tema 12. OKHCANTEJLHO-BOCCTAaHOBHUTEJIbHBIE peakiun (OCHOBHbIE OHATHS).

Oxkucnuteny 1 BoccTaHOBUTEN. OCHOBHBIE THIBI OKMCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMI: MEKMOJIEKYISIPHOTO U
BHYTPUMOJIEKYJIIPHOTO OKHUCIEHHA-BOCCTAHOBJIEHNU A, TUCIIPONIOPLUOHUPOBAHM S, CONIPONOPLIMOHUPOBAHHUS.
OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE CUCTEMBL. 1300pakeHne OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX CHCTEM METOJOM
nosiypeakiuid. CocTaBieHle ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi U pacCTaHOBKA KO3(h(PULIMEHTOB
METOJIOM 3JIEKTPOHHOTO OaJlaHCca U METOIOM I10JTy PEeaK L.

Tema 13. 3J1e1<Tpo;[m)1e NOoTeHIHAaJbl. XUMHYeCKHe HCTOYHHKH TOKa

OKUCITUTETbHO-BOCCTAHOBUTEJIbHBIC (IEKTPOIHBIE) MIOTEHIMANBI KAK KOJIMYECTBEHHASI XapaKTePUCTHUKA
OKHCJIUTEJIbHO-BOCCTAHOBUTEJIBHBIX CUCTEM. Y paBHeHUe HepHcTa. 3aBUCUMOCTD BEJIMUMHBI JICKTPOJHOTO OTEHIMAIa OT
KOHIIEHTPAILIMK UOHOB B pacTBope, pH, TeMmiepaTyphl, KoMiuiekcooOpa3zoBanus. [Iprposa ckauka MOTeHIMa a Ha TPaHuIe
pasznena ¢a3. BogopoaHbiil 3JeKTpo Kak 371eKTpoj cpaBHeHUsA. CTaHAapTHBIC JICKTPOJHbIC MTOTEHIAABI M CIIOCOOBI MX
ornpeJeyieH!s. 3aBUCUMOCTh MEX/y BeJIMUYMHAMH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX TIOTEHIMATIOB CUCTEM U M3MEHEHUEM
sHepruu [ m66ca. VMcnonb30BaHue CTaHAAPTHBIX MOTEHIMAJIOB /151 OLICHKM BO3MOXHOCTH TPOTEKAHUSI
OKHCJIUTETbHO-BOCCTAHOBUTEJIBHBIX PEaKIHIA.

OKHCINTETbHO-BOCCTAaHOBUTEIBHBIE CBOMCTBA BOABI. Y CTOMYMBOCTh OKHUCIIMTEIBHO-BOCCTAHOBUTEBHBIX CHCTEM B BOIHBIX
pacTBopax.

DJIeKTPOAHBIE MOTEHIMAIB MeTa/UI0B. CTaHAAPTHBIE JIEKTPOIHbIE IOTEHIMABI M JIEKTPOXUMHUUECKUI PsJl HANIPSIKEHUIT
MeTasioB. [TosoxkeHne MeTalIoB B psALy HAPSUKEHUI M BOBMOKHOCTh UX B3aUMOAENCTBUSA C BOJOW, BOAHBIMU PACTBOPAMU
KHCJIOT U HIeJI0YeH, COIAMM APYTUX METaII0B. AKTUBHOCTh METAJUIOB B 3aBUCHMOCTH OT X IMOJIOKEHUS B PSAAY HANpsHKEHUN U
B nieproAnueckoit cucreme. Ilonbop okucnuteneil 1 BOCCTAHOBUTEJNIEH C yUeTOM CTaHIapTHBIX
OKUCJIUTEJIBHO-BOCCTAHOBUTEIbHBIX TOTeHIMAIOB. [Juarpammsl Jlatumepa u ®pocra.

IlonsATHE O TAIbBAHMYECKHX QJIEMEHTAX, AKKYMYJIATOPAX.

Tema 14. Daexrposms. Koppo3sus. Ileprnoanyeckuii 3aK0OH H 001111e 3aKOHOMEPHOCTH H3MEHEHHS CBOIICTB
coeJUHeHun

KOppO3I/IH METaAJIJIOB U CILJIAaBOB KaK E)J'ICKTpOXI/IMI/I‘I€CKI/Iﬁ mpounecc. MCTOIII)I 3allIUTbI OT KOPPO3UHU.

OKUCIUTETbHO-BOCCTAaHOBUTEILHBIE ITPOLIECCH C YYACTUEM JIEKTPUUYECKOTO TOKA. DIEKTPUUECKUI TOK KaK CUJIbHBIH
OKHCJISIOIUI ¥ BOCCTaHABIMBAIOLIMI areHT. CXeMbl IIPOLIECCOB Ha JIEKTPoiax (MHEPTHBIX M aKTUBHBIX) TP JIEKTPOIN3e
PpacIIaBoB coJiell U BOIHBIX PAaCTBOPOB COJIEH, KMCIIOT M OCHOBaHMM. BhiieieHue Ha KaTtojie BoAopoAa, MeTayuioB. OKucIeHue
Ha aHOIE HpOCTbIX " CJIOKHBIX aHUOHOB.

Tema 15. 'asoreHnl 1 UX COeIMHEHUS

OO01as XapakTepucTHKa 1eMeHToB. CTpoeHue aToMOB. M3MeHeHue 1o IpyIie aTOMHBIX PaanycOB, HOHW3ALMOHHBIX
HOTEHLMAJIOB, CPOJCTBA K JIEKTPOHY U NEKTPOOTPULIATEILHOCTH 9I€MEHTOB. BaleHTHOCTb M CTETIeHN OKUCIICHUS aTOMOB.
M3meHeHue 1o rpyImne yCTOWYMBOCTH COEAMHEHUIT B BBICIIIEH CTENIEHN OKMCICHUS aTOMOB. XapaKTep XUMHUYECKHX CBS3EH B
coeauHeHusx. IIpu3Haku MeTaJuIMYHOCTH Y Hoaa. OcobeHHocTH (Topa.

dusnyecKre CBONCTBA MPOCTBIX BECUIECTB. H3menenue TEMIICPATYyp IIABJICHUA U KUIICHUA B PALY CI)TOp-aCTaT.

XUMHYecKHe CBOMCTBA MPOCTBIX BEIIECTB. VI3MEHeHne SHEPruM CBSI3M B MOJIEKYJIaX raJIOr€HOB MO IPYMIe U PeaKIMOHHAs
CIIOCOOHOCTH rasioreHoB. OTHOILIEHKE K BOJiE, 1eI04aM, MeTajlllaM ¥ HeMeTallaM. TOKCMYHOCTb TajloreHOB. Mepbl
IPEIOCTOPOKHOCTH NIPH PadoTe ¢ rajoreHaMu.

(DOpMI)I HaXOXACHUA IaJIOTCHOB B IIPUPO/EL. O6L[II/Iﬁ IMPUHIMIT MMOJTyYCHUA CBO6OHHI)IX TaJIOr€HOB. HpI/IMeHeHI/IC.

l"anoreHOBOJOPO/IBL. Y CTOMYMBOCTD MOJIEKYJI. XapaKkTep XMMUYECKUX CBSA3EH B MOJIEKYIaxX. ACCOIMAINA MOJIEKYJT
¢ropoBopoposa. Puznueckue cBOICTBA raJloreHOBOIOPO10B. MI3MeHeHHe TeMiiepatyp IUIaBIEHHs U KUIIEHUS B sy
¢propoBoOpPOA-1OJOBOAOPOA.

XumMudeckre cBoicTBa. PeakiimonHas criocooHocTh. BocctaHoBUTEIBHBIE M KMCIIOTHBIE CBOICTBAa. OCOOEHHOCTH
¢ropoBooposHO# KrcoTHL. OOIIME TPUHIIUITH ITOTYYEHHS raJIoreHOBOJOPOJOB. [IpoMBIIUIeHHOE MOTyYeH e COSTHOM
KHCIIOTHL [IpriMeHeHne coIsTHOM U TUIaBUKOBOW KUCIIOT.

Tanorenupl. ['ajoreHu bl OCHOBHBIE, aM(OTEpHbIE, KUCIOTHBIE. [TomMepHbie raorenuasl. CBoictBa. OcobeHHOCTH
TUAPOIU3A TAIOTEHUIOB Pa3HbIX TUIOB. ['uapodTopuas!.
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Oxcupst hropa, xmopa (1, 4, 7), 6poma(1), fioga(5). Croiictea. Kucnopoaconep:xaiue KHCIOTH Xjiopa Opoma, iona. CtpoeHue
MoJiekys1. CpaBHUTEJbHAS YCTOWIMBOCTh. OKUCIUTEILHBIE M KUCIOTHBIE CBOMCTBA. OQOIIIe MPUHIIUTIB Oy YeHHUS.

Coun KUCTIOPOICOAEPKAIINX KUCIIOT TaloreHoB. OKucuTenbHble CBoiicTBa. CpaBHUTENbHAS YCTOMYMBOCTD COJIEN M KHCIIOT.
ITprMeHeHre rMIOXJIOPUTOB, XJIOPATOB, IIEpXI0paToB. OKUCIISIOIIME, TOPIOYKe U B3pbIBYATHIE CMECH Ha OCHOBE XJIOpaTa U
nepxJopara Kausl.

MesxranoreHHble coeluHeHus (MHTeprajoreHup). @ropumst ximopa (1,3,5), 6poma (1,3,5,), ona (1,3,5,7). Xmopuast 6poma
(1), toma (1,3). CpaBHUTEIbHAST YCTOWYMBOCTH (pTOPUAOB U XJIopuaoB. CTpOeHHE, MOJyueHne, peakKLIMOHHAs CIOCOOHOCTb.
dropupyloime areHTHL.

Tema 16. Kuciaopoa u ero coeaunenus. XajJbKOreHbl H HX COeHHEHUsI

[pocTthie BemecTBa. AJUIOTPONHBIE MOAU(DUKALIMK KUCIOpoa. XMMUYECKast CBSI3b B MOJIEKYJIe KUCIOPO/AA C MO3ULNIA TEOpUH
BC u MO. Crpoenue mojiekyJibl 030Ha. [Tonmumopdubie Mogudukaimy cepbl. Y CI0BUs CYIIECTBOBAHUSI IBYXaTOMHBIX
MoOJIeKyJ1. MI3MeHeHne HeMeTaIMUECKUX U METAJUTMIECKUX CBOKMCTB MPOCTHIX BellecTB. [10JIypOBOAHUKOBbIE CBOMCTBA
ceJieHa.

XuMHUUeCKre CBOMCTBA IMPOCTBIX BEIIECTB. OKUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. OTHOIIIEHHE IMPOCTBIX BEIIECTB K
METaJllylaM U HEMETaJlJlaM, BOJE, KUCJIOTaM U IIEJI049aM.

(DOpMI)I HaXOXACHUA JIEMEHTOB B IIPUPOJIE. HpI/IHHI/IHbI MOJIYy4YC€HUSA KUCTIOpOJa U O30HA. HpI/IMCHCHI/Ie IMPOCTBIX BEIIECTB.

Tuopumer H23. Ctpoenne monekyn. TepmoauHamudeckast Y croianBocts. Pusndeckue cBoricTBa. MI3MeHeHHe TeMIiepaTyp
TUTIABJICHUS M KUTIEHNS B PSAAY BOAA-TEJUTyPOBOAOPO.

XuMHUYecKre CBOMCTBA. BoccTaHOBUTENbHbBIE M KMCIIOTHBIE CBOKCTBA B psifly Boaa- TesutypoBogopoa. Ceposogoposa. CBoiicTBa.
TOKCHUYHOCTh XaJIbKOreHOBOAOPOA0B. OOIIME MPUHITUITE UX TTOJyYeHHUSI.

Xanbkorenuipl. CpeiHie 1 KUCTIbie XaabKoreHuapl. ['uaponu3. O0iume npuHIuIib! notydenus. [puveneHne. XaabKOreHU bl
KaK TIOJIyITPOBOAHMUKOBBIC MaTEPUAITHI.

ITepokcun Bogopoaa. CtpoeHue MosieKyibl. [Tonydenue. Y cTroiunBocTh. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA B
pasnuuHbIX cpenax. [Ipumenenue.

I'mppunst cepst HnSn. Ctpoenne Mosnekyst. Y cToiurBOCTb. KHCIOTHBIE M OKMCINTEIPHO-BOCCTAHOBUTEIBHBIE CBOKCTBA.
Homucynbduapl. CpaBHUTEIBHAS YCTONYMBOCTD MOJMCYIB(MUIOB M COOTBETCTBYIOIMX UM KUCIIOT.

Oxcuppl. Oxenpsl 37eMeHTOB (4,6). OcodenHocTH cTpoeHuUst. OTHOIIIEHHE OKCHUIOB K BOJIE, KUCJIOTaM U IeJ0YaM.
OKI/ICJ'[I/ITCJ'[LHO—BOCCTaHOBI/ITCJ'[I)HblC CBOI‘/JICTBa. HpI/IHLlI/IHbI l'lOJ'Iy‘{CHI/IH. le/IMeHeHI/Ie CepHI/ICTOFO ra3a U BIUSAHHUEC €O Ha
OKPYKAIOIIYI0 Cpejy.

CepHucrasi, ceJIeHICTas U TeJUTypucTasi KUcioTsl. CTpoeHre MOJIEKYJT i aHHOHOB KHUCIIOT. K¥cIoTHBIE U
OKWCJIUTETbHO-BOCCTAHOBUTEJIHHBIE CBOVICTBA B PSAY cepHUCTasA-TesuTypucTast KUCIOTh. Comu. Cynb(UTH cpeHre U KUCITBIE.
T'uapomms coneir. OKUCIUTETHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lomyueHme.

CepHasi, ceseHoBas1 U TeJuTypoBast KUcI0Thl. CTpoeHre MOJIEKYJT M aHHOHOB KHUCJIOT. KHCIIOTHBIE M OKUCTIUTEIIbHBIE CBOCTBA B
psiiy cepHas TeJulypoBast KUCJI0Thl. CBOMCTBA pa30aBieHHOM U KOHLICHTPUPOBAHHOM CEPHOW KUCIIOTHL. ['UIpaThl cepHOM
kuciothl. [Tonmuceprsie kucnotsl. OneyM. IIpoMbluIeHHBIE METObI TTOJyYeHHsI CEPHOM KUCIOTHL. TepMonrHaMuyeckast
XapaKTepUCTUKA PEeaKLi OKHUCIIEHHs CEPHUCTOrO rasa. [IpuMeHeHe cepHOil KUCIOTHI B TPOMBILIIEHHOCTH. CyJib(aTsl.
T'uapocynedatsl. Jucynsdatel (mupocyiabgatsl). CeneHatsl. Temnypatsl.

Tuokucnors! u ux comu. Tuocynbdarel. CTpoeHue THocynbpar-noHa. BoccraHOBUTEIBHBIE CBOMCTBA TUOCYJIb(ATa HATPHUS.
IIpumenenue Tuocybgara HaTpusl.

INonuTroHOBBIE KUCIIOTHI U UX cosi. I'uapocepHucras kuciora. Crpoenue ux Mosekysl. OTHocuTeNbHast yCTOMYMBOCTb U
OKHCJIUTENIbHO-BOCCTAHOBUTEJIbHBIE CBOMCTBA KHCJIOT U UX COJIEH.

HepOKCOKI/ICJ'[OTI)I CEpPhbI U UX COJIU. HepOKCOMOHOCCpHaH " MepOKcoauCEpHast KUCJIOTHI. CTpOCHI/Ie HX MOJICKYJL.
HepOKCOCYJ'[I)(l)aTI)I. 9HeKTpOCHHT€3 NEPOKCOKUCIIOT U coseit. IX oKucauTenbHO-BOCCTAHOBUTEIILHBIE CBOKMCTBA.

I"anoreannpt cepsl. CpaBHUTENBbHAS YCTOWYMBOCTB. CBoOMcTBa. OKCOXIopuabl cepbl. OKCoXIopu cephl. [JJHOKCOXIOPH CEpBI.
Crpoenue Mosekyn. ['mapomus. CpaBHHUTEbHAS YCTOHYMBOCTD Pa3IMYHBIX OKCOTAJIOTEHHUIOB CEpBI, CelieHa, TeJUTypa.

Tema 17. A30T u ero coeauHeHuss. [IHIKTOreHbI H MX CO€UHEHMS

CrpoeHue aTOMOB, BaJieHTHOCTU. HaxosxkieHue B npupojie, auioTponusi. A30T, CTpOSHHE MOJIEKYJIbl M CBOMCTBA. AMMUAK,
CTpOEHHE MOJIEKYJIBI, CBOMCTBA, COJIM aMMOHUS. I unpa3uH. OKCHABI a30Ta, CTPOSHHE MOJIEKYJI, CBOMCTBA. A30TUCTAs U
A30THAsl KUCJIOTHI, UX CBOMCTBA U coiu. A3oTHbie ynoopenust. ocdop, ero cBoiictBa, PocuH. OKCHIBI K OKCO-KUCITOTHI
ochopa, ux conu. PochopHbie ynodpenusi, Bruonornueckas posb azora u ocgopa. MbllIbsK, CypbMa U BUCMYT, UX
CBOICTBA U COEOUHEHMS.

Tema 18. Bogopoa u ero coequnenus1. Yriaepo, KpeMHHIl, FepMaHHIl U HX COeHHEeHAS

Crpoenue aToma, uzorornsl, ocodoe nosoxenue B [IC. Ctpoenne mosnekyibl. HaxoxaeHue B mpupoje, nojayueHne U CBOMCTBa
Bogopoza. I'mapunsl. Bona, crpoenne Monekysisl. CTpyKTypa Jibja U KUIKON BOABL. [ MAPaTH M KPUCTALIOTUIPATHL.
Huarpamma coctostHus Boabl. CBoiicTBa Boabl. [Iprpoansie Boabl. OUYMCTKA BOMBL

CTpoeHre aTOMOB, BAJICHTHOCTH, HAXOXKICHUE B TIPUPOJIE, AJUIOTPOITUs. YTiepos, ero cBorictBa. Kapoumpl. OKcuis yriieposa.
VYronpHas Kuciiora u ee coi. KpemHui, ero cBorictsa. KpeMHUEBbIe KUCIIOTHI, CHUTUKATHL, UX CTpoeHue. ['epMaHmii, 0JI0BO,
CBUHEI], UX CBOMCTBA U COCJMHECHUS.
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Tema 19. MeTayuibl B nepuoanueckoii cuncreme. Merajindeckasi CBsi3b. 30HHASI T€OPHSI MeTAJUIHYe CKIX
KPHUCTAJLIOB

OO01mas xapakrepuctka MetauioB. O0iue cBoiictBa MeTauioB. Haxoxnenue B npupoje. lllenounsie u mieaouHo3eMenbHbIe
MeTaJUTHl B BUfie cosieil. Turtan, Maprasen, Xpom, Keae30, Melb, MUPKOHUIA, TOPUHl, ATIOMUHHAN B BUAE OKCUAOB. PTyTh, KagMuii,
LIMHK, OJIOBO, CypbMa, BUCMYT, HUKEIIb, KOOAJIBT,XkeNe30 B Buje cyiibpuaoB. CriocoObl oboramieHust py (cernapamus no
yIeJbHOM Macce, MarHUTHas cenapaiius, ¢ioranusi). CocoObl NONyYeHHsI METAIUIOB (MTMPOMETAIUTY PruIecKH i,
METAJIOTEPMHUS], TUIPOMETAILTYPrHusl, SJIEKTPOMETAILTYPrisi, HOPOLIKOBask MeTatyprusi). CriocoObl MOyueHUsT METAIIOB
0c000i1 YUCTOTHI (MIEPErOHKA B BaAKyyMe, 30HHAS [UIABKa, TEPMUYECKOE PA3JIOKEHUE JIETYUUX COSUMHECHUIA).

Meramumueckas cBsi3b. OcCOOEHHOCTH KPUCTAJUTITUECKOTO CTPOEHHs OOJIBIIMHCTBA METAILIOB. [IpeicTaBieHnst 0 30HHOM
CTPYKTYype TBEpAOro Tesa. XMMHUYECKask CBsSI3b B METAJUIaX U 00pa3oBaHue ?3JieKTpoHHOTro raza’?. [loHsTHe o BaJIeHTHOH 30He,
3oHe npooaumoctu (3I1) u pazpemennoii 3oue (P3). [lepexpriBanuie B3 u 311, pa3nenenue 3anpenieHHoi 30Hoi. [eneHve
TBEPIBIX TEJ Ha INJICKTPUKH, TTOTYIPOBOTHUKH U METAJUTBL. DJICKTPOHHO-IBIPOYHAS IIPOBOTUMOCTb.

Tema 20. Pu3uKo-XxuMHUYeCKNI aHAIN3.

Ousuko-xumuueckuil ananus (PXA). Mzyuenne pu3nueckoro cBOMCTBa CUCTEMbI KaK (PYHKLIMU COCTABA WJIM BHELTHUX
ycnoBuil. Tepmuns! 1 monsaTrss PXA (roMoreHHble CUCTEMBI, TETEPOreHHbIE CHCTEMBI, (ha3a, YMCIIo CTeNeHeld CBOOO/BI,
sBTeKTHKa). [TpaBuio ¢a3 ['ub6ca. Tunsl guarpamm: 1.Jluarpamma coCTOSIHUS JIByXKOMITOHEHTHOU CUCTEMBI C 9BTEKTUKOMN
(KOMIIOHEHTHI HEOTPAHWYEHHO PACTBOPUMBI B KMIKOM COCTOSIHUM M HEPACTBOPHMBI B TBEPIOM).

2.lnarpamma ¢ B3aMMHOW HEOrPAaHUYEHHON paCTBOPHMOCTBIO B TBEPAOM COCTOSIHUM (3TO M30MOP(HBIE BELIECTRA,
KPUCTAJUIM3YIOIIMECS B OOUHAKOBBIX (popMmax). TBepble pacTBOPHI (3aMeILleHHs] 1 BHEIPEHUS).

3.Jnarpamma B cirydae 06pa3oBaHHsI XMMUYECKOTO (MHTEPMETAINIECKOTO) COETMHEHUSI.
[punrmrs! HenpepeiBHOCTH U cooTBeTcTBHA H.C.KypHakoBa. Metamioxumus.

Turnsl MeTanoB:

1.MeTautsl B3aMMHO PacTBOPSIOTCS B KMAKOM COCTOSIHHMH, & B TBEPIOM 00pa3yIoT 9BTEKTHKY.
2.Mertanbl He B3aUMOJEUCTBYIOT APYT C APYT'OM HU B XKUAKOM, HU B TBEPAOM COCTOSHUSAX.
3.Metaubl 06pa3yloT ApYT C IPYroM XUIKHE U TBEpbIe PACTBOPHI JIOOOr0 COCTaBa.
4.Mertasutsl 06pa3yloT MeXy COOOH OHO MJIM HECKOJIbKO METAUTMUECKUX COSANHEHHH.

Mertanmueckue pacTBopbl. O0pa3oBaHUe SHEPreTHUECKHUX IPH YCIOBUH SHEPreTHYECKOro U MPOCTPAHCTBEHHOTO
COOTBETCTBHS IIEPEKPHIBAIOIIMXCS OpOUTATICH. 3aBUCMMOCTb PACTBOPHMOCTH B METaJlIaX OT YKC/Ia BAJIEHTHBIX JIEKTPOHOB, UX
THIIA U SHEPTETHUECKOTO COCTOSTHHUA.

KOppO3I/IH MECTaJIJIOB: XUMHNYCCKasA (HeﬁCTBHC CyXHUX ra3oB, CEpoBOJOPOJa, AMOKCHUAA Cepbl) 1 JICKTPOXUMHYCCKAA
(pa3pymeHI/Ie METaJlla 3a CYET HCOAHOPOJHOCTU B MMIPUCYTCTBUU SHGKTPOHI/ITa) KOppo3Hul1o. 3 craguu JICKTPOXUMHUYECKOTO
paspyui€eHruA MeTajlia: 1. AHOHBIT mnmpouecc (HCpCXOH METaJlJla B paCTBOp 11O0J BJIMAHUEM FI/IIIpaTaLII/II/I). 2.Hepexou QJICKTpPOHA
OT aHOJa K KaToay. 3.KaroaHbii IMMPONECC - CBA3BIBAHMEC JICKTPOHA ACTIOJIAPU3aATOPOM (HpOTOHOM Wi MOJ'ICKyJ'IOﬁ Kncnopoua).

3aH.[I/ITa OT KOPpPO3UH. K.HaCCI/I(l)I/IKaLlI/IH MCETaAJIJIOB B 3aBUCUMOCTH OT UX aKTHUBHOCTH.

Tema 21. [llenounble U MEJ0YHO3EMeEJIbHbIE METAJLIbI

Xumust s-31eMeHTOB. CXOACTBO CBOMCTB. XUMUUYECKash aKTUBHOCTD IiesIouHbIX MeTa/uioB (ILIM). [Tonsipusyioriee aeiicTBre
IIIM. PactBoprMBIe B Bozie cosiu. TpyAHOPacTBOPUMbIE OKCOXJIOPATHI, XJIOPOIUIATHHATHI U HUTPOKOOAJIbTATHI Kausl, pyOuIusI
U Le3HUSL.

[lenounozemensHble MeTawsl (III3M). M3menenne notennmanoB nonnsammu (IT1) 3M. MzmeHeHre MeTaimnyecKkux
cBoicTB. CBo¥icTBa OepWLIHS U MarHus. [JparoHaabHOe CXO/ICTBO OepHILIHS C ATIOMUHUEM, MAarHUs C IUTHeM. AM(OTepHOCTh
Oeprumus. "BepwimeBsie” myun. PacripocTpaHeHre B 3eMHOU KOpe B COOTBETCTBHH C TEOXMMUIECKUM TpaBUIoM MeHneneeBa
nerkux II3M (Kasbluil, MarHuUiA), TSKEIbIX (CTPOHIME, Oapuii).

Oxcuppt HHI3M. Hx cocras MO. M3MeHeHue cuita OCHOBaHHH IIPY Iiepexoe oT Oepuiutus K Oapuio. ['mapokcuap! Kaipuus,
CTpOHLIMA U Oapus: UX CBOWCTBA. ['MIpoKcHa MarHus Kak OCHOBaHMe cpefiHel cuiibl. ['uapokeuy 6epruiuiis kKak aMgoTepHoe
ocHoBanue. [IpuunHa aM(pOTEPHOCTH - CIIOCOOHOCTh K KOMILIEKCOOOPa30BaHMUIO (THAPOOKCOKOMIUIEKCH). ['Haposm3 coneit
6epwust. Vi3MeHeHre SHeprum ruipataluy B psity Oepuiuiuid, 6apuii. BesBogHbie Cybgarhl Kajblysl, CTPOHIIMS U Oapusl.
PactBoprMOCTb CoJiell OJHO3APAAHBIX, ABYX- U Tpex3apsaHbX aHHoHOB. KommekconaTs! III3M (kpome Gepuiuivs) XenaTHOro
THIIa PaCTBOPUMBIE B BOJIE.
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Tema 22. Xumus d-31emenToB. O0mue 3akonomepuoctu. Crenenu oxkucienus. Kommiekcooopasosanue

OO01ast XapaKTepUCTHKA MEPEXOJHBIX METAJIOB. [lepexoqHble MeTaIbl Kak 31eMeHThI ¢ d- nim f-000J109kaMy YaCTHYHO
3aII0JIHEHHBIMH JIEKTPOHAMH B M30JIMPOBAHHOM aTOME MM OOBIYHO BCTPEYAIOIMMICS COCTOSTHUSIMH OKHUC/IEHUs. 3aroHeHne
3d-opburaneii ckanausi. [TpoBassl 3anosHenus: 3d-opourasieit y Xxpoma v Meau. IMIUPUIECKOe MPABUIIO: HauboJiee
SHEPreTUYECKH CTAOUIIBHBI JIEKTPOHHBIE KOH(PUIYPALUH C HATIOJOBHUHY HJIM MOJHOCTBIO 3aII0THEHHBIMU OPOUTAIISIMH.
Hapynienus nocnenoBaTesIbHOCTH 3aI0OTHEHHsT OTHOIEKTPOHHBIX OpOuTaiell. MexaneKTpoHHOe B3auMOoJeHcTBUE 1
(popMrpoBaHMY TEKTPOHHOM KOH(UTYpALIH. DHEPrusl MEKJIEKTPOHHOTO B3aUMOJEUCTBUS KaK CyMMa JIBYX
MIPOTHBOIOJIOKHBIX M0 3HAKY BKJIa0B (IIOJIOKHUTEIbHON SHEPIUM OTTATKUBAHUS SJIEKTPOHOB M OTPULIATEIbHON OOMEHHOM
sHeprun). OOMeHHasi SHeprusl py B3aUMOACHCTBIN JBYX SJEKTPOHOB U SHEPrHsl CIapHBaHUS JIEKTPOHOB C OOPaTHBIM
3HAKOM. He eIMHCTBEHHbII (paKTOp, BiMsiHMe HA YCTOMYMBOCTD 3JIEKTPOHHOIN KOH(DUTYpaly U3MEHEHUsI BEJIMUMHBI OOMEHHOM
sHepruu u usmeHenus [1N1.

Tema 23. Ckanamii, ATTPU, JaHTaH. PeqKo3eMeabHbIE JIeMEHThI

DnemenTsl nodouHou noarpyms [ B rpynmer: Bxoaat 32 anemenTa - 17 peakosemenbHbix (P33), aktunuii u 14 akTHHUJIOB.
P33: ckanpuii, uTTpHid, TaHTaH U 14 naHTaHUIOB. VI3MeHeHre aTOMHBIX ¥ MIOHHBIX PaglycoB (JIAHTAHUOHOE CKATHE) B PSIIY
uepuii - morenuii. CBOICTBA JIETKUX JIAHTAHWIOB U JIAHTAHA, TSDKEJIBIX - U UTTpHS. [leleHre TaHTaHUIOB Ha IIepreByIo (JIaHTaH,
LIepUH - eBPOITNiT) ¥ UTTPUEBYIO (UTTPHIA, TaIOMHUN-TIOTEINIA) TOATPYIIIHL. [[Be TOATrPyIIITEl AKTUHUIOB: KIOPHS
(Topuii-kiopwuit) u Gepkius (Oepkimii-noypercuit). CterneHn OKUCIeHHsI TAHTAaHU/IOB, Liepusi U eBporust. OcCOOEHHOCTH XUMUK
JIAHTAHHUIOB.

Tema 24. Turan, nupKoHui, radpHUIT U UX coeqNHEHHsI. AKBa- U T'HAPOKCOKOMILIEKCHI

Ioarpynna tutana (1Y B noarpynmna ). CteneHb OKMCIEHHUS U pOCT aTOMHOIO0 HoMepa. MI3MeHeHne aTOMHBIX 1 MOHHBIX
PaaycoB IpH MEpexofe OT TUTaHa K IMpKoHMI0. CBOICTBAa NIMPKOHNUSA U TadHUs. BivsHue TaHTaHUTHOTO CXATHUSA.
XapakTepHble CTeIleH! OKHCIeHHs TuTaHa. OO0pa3oBaHue TMOKCUIOB. PacTBopeHHe THTaHa - B TOpsiuel XJIOPHCTOBOJOPOIHOM
Y TJTABUKOBOM KHCJIOTaX, B KOHIIEHTPUPOBAaHHOM IIeI0uu. PacTBopeHre UpKOHUS 1 raHus 3a CUYET UX OKHMCICHUS 1
obpazosanus annonHbix KC. O6pa3oBanue oktasapuueckux akBakomruiekcoB tutana(Ill). OcoGeHHOCTH THAPOIH3A.

Tema 25. Banaanii, Hnoo6uii, Tanrau. VzonoancoeuHeHUs BaHAIHA: 3aBHCHMOCTh cocTaBa ot pH.
ComnocraBiieHHE peJOKC-CBOIICTB

Moarpynmna Banaaus (¥YB noarpymmna). CoiicTBa HHOOUS U TaHTana. PU3MYECKUe 1 XUMUYECKHE CBOWCTBA U UX CBS3b C
HaJIMYMEM HeClapeHHBIX 3J1eKTPOHOB d-371eKTpoHOB. V3MeHeHus B sHeprusx ns- u (n-1)d-opouraneii. CteneHb OKUCICHUS
BaHa/Us B COeMHEeHUsIX (0T 2+ 110 5+). [Toatomy peanusyiorcst CTeneHu oKUCIeHUs HUOOUs U TaHTana (4+ u 5+).
Crabuiuzalys CTerneHr OKUcIeHus S+ (COeIMHEHNsI C KOBAJIGHTHOM CBSI3bIO - KUCTIOPOAHBIE M TaloreHU/Ibl). XUMHUYeCKast
YCTOMYMBOCTh METAJIOB.

PacTBOpeHme BaHaqMs B TUIABUKOBOM, a30THOM, KOHIIEHTPHPOBAHHOM CEpHOM KHCIOTaX U B TapcKoi Boake. OOpa3oBaHue
BaHanuH-NoHA. ['ekcadpropunnsiii KC Banamus (V). PactBopeHre HIOOHS 1 TaHTaa B TUIABUKOBOM KHCIIOTE U €€ CMECH C
a3oTHOM KucnoToi. O6pazoBanue propumaex KC.

MoHEI 351eMEHTOB MOATPYIIIE BaHAIUA KakK 7kecTkue KUCIoTh? no [TupcoHy. BananueBble KUCIOTHI, BaHAAATHI U
M30MOJIMBaHaAaThl. PaBHOBECHs B pacTBOpax COeAMHEHMN BaHaAUs B 3aBUCUMOCTH oT pH. BanaguH-uoH (1uokcoBaHaauii Y),
KaK OCHOBHasl XuMuueckas ¢hopma cymiecTBoBaHus BaHaausA (V) B CUIBHOKHUCIIBIX PaCTBOpaXx.
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Tema 26. Xpom, M0JiH0 1eH, BoJb(ppam. OKcuabl, TUAPOKCHIbI, KHCJI0Thl. KoMmiekcHbie coeaunenns: xpoma(Ill).

Coemuaenus xpoma (I1). Hanboee xapakTepHast CTeneHb OKUCIIeHus 111 Xpoma. CBoMCTBa okcraa Xpoma. M3meHeHme
OKpacku pacTBOpoB coseit xpoma (III) B 3aBUCMMOCTH OT yCIOBUI.

Cgotictsa rugpokcuaa xpoma (II). Tunponus coneit xpoma (I1I). O6pa3oBaHue 1 CBOMCTBAa XPOMATOB U OUXPOMATOB.

PaznmuHble coenquHennst MoamOaeHa 1 Bosibhpama ? yCIIOBUSI I3MEHEHHUs CTeleHel OKKceHus1. Baumonericteue ¢
KHCJIOPOJIOM Bo3atyxa. [ToMKUCIIOTH (CosiepkaT OCTaTKM OTHOM M TOH e KHCIIOTHI) M TeTEPOIIOIMKUCIIOTH (CO/iepKaT OCTaTKU
pa3HbIX KUCTIOT).

Bimsinue pH Ha CcyiiecTBOBaHHE M30IOIMMOJIMOIATOB B Pa3/IMIHbIX (hopMax: MIeIOYHAs Cpeja - peodnagaet
MoJmbaaT-aHuoH, npu pH = 4-5 o6pa3zyercs rentamonubaar, npu pH MeHsliie 5 - OKTaMOIUO/AT.

Tema 27. Mapranen, Texnenuii, penuii. CBolicTBa coeJHEeHHI MapraHna ¢ pa3JnYHbIMHU CTeNeHsIMU OKHCJIEHHsI.
3aBucumMocTh norennuaia ot pH.

IToarpynmna mapranna ( Y11 B noarpynmna). CoenuHenust Maprania B coctosiuusix okucaenus I1, I, 1V, V, V1, V11.
Hawubouee ycroiiunBasi crerneHb OKUCIEHHs! peHust U TexHelrst. OcCOOEHHOCTH pacTBOPEHHsT METAJIOB: MapraHia B
pa30aBieHHBIX KUCIIOTaX, PEHUs U TEXHEIMsl B a30THOM KuciioTe (00pa3oBaHKe NeppeHaToB U neprexHaratoB). Crabunm3anust
CTeneHu okucieHus Y11.

CoenvHenus mapraiua B crenienu okucienus (I1). Yenous nepexona B crenenb okucnenust (Y1) u (V11).

Mapranen (1Y). BoccranoBnenue nposno3uTa (quokcuaa Maprasia) B cyibgar mapranna (IT). O6pasoBanue kinactepos (Ha
IIpUMEpPE PEHUS).

Mapranen (Y1). Conu maHraHatel (peHaThl, TeXHATaThl). Peakuuy qucnponopiOHpOBaHKs MaHraHATOB. BoccTaHOBIEHME
MaHTaHATOB B KUCJION, HEUTPaTbHOMN WM IIEIOYHON cpefax.

Coenunenus Maprania (Y11), rexnenus (Y11), perus (Y11). B cpene BoccraHoBieHre nepmMaHrasara B KMCIOH (Maprasert
(IT)), B HEWTpaIbHOH (AMOKCUA MapraHua (MIpoJTI03UT)), IEJOYHON (MaHTaHaT) cpefiax.

Tema 28. Keae30, K00aabT, HHKedb. KOMILIEKCHbIE COeJHHEHHA: YCTOMYNBOCTDh, JHEPreTHYECKNE JHArP aMMbl.
Pouib B OH0JIOrHYeCcKHX Mponeccax.

VIII B noarpynmna. Knaccudukanus no Beprukany 1 rno ropusontamu (3 nepuona d-snemeHTos). [1o BepTukamu: Tpuaaa
Kenesa (pyTeHHi, OCMHIA), TpUaaa Kobanbra (poauil, UpUIMi), TpUaaa HUKes (nawiaauii, wiatunsl). [lo ropuzonTanu:
CeMEHCTBO Xkee3a (Jkesie30, KoOasibT, HUKEJIb), CEMEHCTBO TUIATUHBI (PYTEHHUsI, PO, MaJIaqusl, OCMUM, IUIATUHA, UPUIHI).

Tpuajpl 0 BEPTUKAIU: CXOJCTBO MO CTPOEHUIO BHEITHHUX JIEKTPOHHBIX 000I0UEK, peain3alius 0ojiee BBICOKHUX CTereHen
OKHCJICHUS1, POCT MHEPTHOCTH. XUMHUYECKUE CBOKMCTBA jKejie3a: 0COOEHHOCTH B3aMMOJIEHCTBHS C pa30aBJIeHHBIMU KUCIOTAMH, C
KOHIIEHTpUpOBaHHOH a30THOU 1 100%-Hol cepHOI KUCIOTOM (TIPOIiecch accuBaIyn). BzaumomeicTere co Imenodamu:
ycIioBuUs1 00pa3oBaHus rupookcokomiuiekca xenesa (I1). CoiictBa coequnenuii xene3a (I1): ycTORUUBOCTD K KUCIOPOIY
BO37yXa B coctaBe comr Mopa. KatnoHHbIe 1 aHMOHHBIE KOMIUTEKCH. Pasmians o tepMoauHamideckolt yeroiunBoct KC
xene3a (IT) c muranmamu cna6oro noss u cuibHOro nojs, cornacHo TKII. Coenuaenns xene3a (I1I). ['maponmms pactBopoB
cozeit xene3a (I1I). BrustHre CHITBHBIX KHCTIOT, IEOYHON cpeabl Ha Tuaposm3. CXOICTBO OTIEBHBIX CBOICTB COJIEH Kere3a
() ¢ comsimu xpoma(lll), amomunauns(Il), xenesa (IT) ¢ maraus (I1). VcroiunBocTs KaTHOHHHIX U aHHOHHBIX KC.

CgoticTBa KOOAJIbTA U HUKEJISI: pACTBOPHMMOCTD B KMCJIOTAX U 1ienovax (OoJblasi MHEPTHOCTh, YeM Y kKelie3a). Y CTOHYMBOCTD
KC ko6anbra (IT) u Hukens (I1) no oTHoleHHIO K KUcIopoay Bo3ayxa. OKTasgpuueckas U tepasapuieckas KoHgurypauun KC
ko0anbeT (IT). OxTasgpuueckue (akBaKC) u rerpasapuueckue KC nukens (IT). YcaoBus pean3anuu MI0CKOKBaIpaTHOM
KoH(purypaiyu. BoamoxkHOCTh 00pa3oBaHus XenatoB - HUKeb (I1) ¢ aumMeTHarimokcumMom.
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Tema 29. MeTasusl nuiaTuHOBOM rpynnbl. Knnernyeckast nneptaoctb. KoMniiekcHble coenHeHus: H30Mepus,
3¢ ¢ eKT TpaHC-BIUSIHUS

[TnatuHoBbie MeTawtsl (ITM). Hanuuue BhICHIMX CTeNeHel OKUCIICHHUS Y TUIATUHOBBIX MeTa/uioB. CriocoOHOCTh K
KOMIUIEKCOOOpa30BaHuIo. JJOHOPHO-aKIIENTOPHOE B3aMMOJIEHCTBHE U yBeIMYeHUe paciuerienus d-opoutanei
KPHUCTAJUIMYECKUM TosieM Jirranaa. O6pa3oBaHHe KOBJIEHTHBIX CBsi3ell ¢ uranaom. O6pa3oBanue Hu3KocnuHOBBIX KC (naxe
¢ nurangamu cinadoro nosist). Muepraocts KC. M3menenune kuHerrueckoi naeptHocty B TIC mo BepTukaiu: (CBs3b ¢
YBEJIMYEHNEM SHEPTUH PACHICIUIEHUS KPUCTAJUTTYECKMM TOJIEM JIMTAaHIOB U YBEJIMYEHUEM IPOYHOCTH KOBAJIEHTHO! CBS3H
metayn ? nurann). [loBelenue 1ehopMUPYEMOCTH JIEKTPOHHBIX 000JI04eK Y Tshkebix [TM

Tema 30. Meab, cepedpo, 301010. Incnponopuuonnposanue coequaennii M(I). Coequaennst meau (IT). ®opmsl
KOOPANHAIIHOHHOTO MOJH3/pa

Hoarpynmna meau (1 B noarpymnma). Ionspusyioiiiee neiicTBie Meau, cepedpa u 30510t1a. Mi3sMeHeHre XUMUYeCKO aK TUBHOCTH
OT MeJIY K 30JI0Ty. Y CTOMYMBOCTh HA Bo3ayXe. Pacnioyioxenue B psay HanpspkeHHi. PactBopumocts: Meb U cepebpo - B
KOHLIEHTPUPOBAHHBIX a30THOM M CEPHON KUCIIOTax (B XJIOPUCTOBOJOPOJHON KHCIOTE B IPHCYTCTBUH KHUCIIOPO/A), 30JI0TO - B
ropsiueid CeJIeHOBOM KUCIIOTe M B APCKOM BOAKE. XapaKTepHasl CTeNIeHb OKUCIIeHUs 1Sl cepeOpa. KomiuekcoobpasoBanue
coequnenuii meau (1) u cepedpa (1) B aMmuake uim B U30bITKE OJJHOMMEHHOTO aHMOHA. XapaKTepHast CTereHb OKUCICHUS JJIs1
meu. M3menenue nBeta coneit meau (IT) 3a cuetr koMruiekcooOpazoBanust. AMorepHocTs rugpokcuaa meau (I1).
O6pazoBanne ruapookcokympata. meau (I1) PactBopiumocts B n30bITKe TasioreanioB. Katrnonnsie n annonasie KC (KympaTsr).
XapakTepHas CTeleHb OKUCIIEHUS JUIs 3010Ta. AM(OTEpHOCTh OKcHaa 1 ruapokcua 3oiora (I). O6pasoBanue aypaToB ¢
KOOPJIMHALIMOHHBIM YuCIIOM 4.

KontponbHas padora

Tema 31. Pa36op konkpeTHoil cutyanuu: Pacimenienue d-ypoBHA KpUCTAINYECKAM IM0J€M Pa3HOl CHMMETpPHH.

M3MeHeHre MaKCUMAaJIbHOM CTENEHU OKMCJICHUA, OTBC‘IaIOHIGﬁ YCTOﬁQHBBIM COCIUHCHUSAM B TOPU30HTAJIbHBIX pAdax
NEPEXOJHbIX METAJIJIOB (33 CUCT YBCJIMYCHHUA YUCJIA JICKTPOHOB U 3d CUCT UX CHapI/IBaHI/IH). CBs13b HepeMeHHOﬁ CTCIICHU
OKHUCJICHUA € 3alIOJIHEHHBIM MOAYPOBHECM.

MaruuTHble cBolicTBa. CIIMHOBBIN MOMEHT U YMCJIO HECTIAPEHHBIX JIEKTPOHOB. [IOHATHE O AMAMArHUTHBIX U TTApaMarHUTHBIX
aTomax (MoHax). BeicokocnmHoBbIe U HU3KOCTMHOBBIE KC.

Onrtuyeckue cBorictBa. Teopus kpucrammdeckoro nonst (TKIT) m marautaeie cBoiictBa KC nepexomHbIX MeTalioB, UX
okpacka. [lepexo] HOpMaIbHOTO B HEBO30YKJEHHOM COCTOSIHHSI JIEKTPOHA Ha t2g-0pOuTaib, Iepexo/ IEeKTPOHA B
BO30YKJEHHOM COCTOSIHUM Ha eg-OpOHTAaIb.

Tema 32. Xumus f-3n1emenToB. CeMmeiicTBo JaHTaHUAOB. JIanTanugHoe c:karue. CeMeiicTBO aKTHHHIOB.
TpaHcypaHoBbIe 3JIeMEHTHI.

HaunGonee ycroiiunBas cTeneHb OKUCIeHUs JaHTaHI0B. CTeneHb OKuciIeHns nepus. OCOOEHHOCTH XUMUH JIAHTAHUJIOB!
o0pa3oBaHue COSJUHEHUIA C IPEUMYIIECTBEHHO MOHHBIM THIIOM CBsi3u (aHanorunyno 1I3M), nis f-opouraneit u d-opoutaneit
XapaKTepHO pacllerieHre B MoJIsIX 0oJiee HU3KOW CUMMETpHH, YeM ceprudeckas, 3¢ eKT cTabuiIm3anuy KpUCTAINYECKUM
T0JIEM HEe3HAUMTeIeH.

AXKTHHUJIBL: paJiOaKTUBHBIE CBOICTBA B OTJIMYKME OT JJaHTaHUAOB. CTaOMIIBHOCTh M30TONOB. Hamume HeCKOIbKO 3JIEKTPOHHBIX
koH(purypauuii. Conocrasyienue 3Hepruu 5t- u 4f-31eKTpoHOB.

TpaHcypaHOBBIE SJIEMEHTHI.
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Tema 33. I'anumii, uaauii, Taamii. Iloctnepexoanbie MeTawibl. BropuuHas nepuouaHo CTh

INocTnepexoaHbie MeTaUIbI (TAJUTAA, MHIWH, Tauvii). OTIHYre OT TUITMYECKUX (OO U alioMUHUIA). BisiHUEe Ha CBOWMCTBA
HOJIHOCTBIO ¢(hOPMUPOBaHHOM 18-351eKTPOHHOM 00010uKa. HEMOHOTOHHOCTB KaK "BTOpUYHAS IEPUOANYHOCTD' B IpyIax
MOCTIIEPEXOJHBIX 371eMEHTOB. IIpOTHBOMOI0KHOCTS IEPEXOAHBIM 1eMeHTaM. DPpheKT UHEPTHOII Mapsl.

Tema 34. bop u amovunnii. F'uapuabl, okcuabl, riAPoKcHAbL. BbopHasa kuciaora

ATIOMUHUE U 60p. AJIOMUAHMI - TUITUYHBIA METAJLI, HO €ro0 COSTUHEHNS KOBaJIeHTHBI. AM(MOTEPHbIEC CBOWCTBA AJTIOMUHHSI,
oriyre oT 6opa. AHnoHHbIe U KatnoHHble KC anmomunust. OOpa3oBaHue OKCUIHON IJIEHKU: pACTBOPUMOCTD B IIe/I0Yax.
BiaumoperictBue ¢ kucioramu. ['unpomms coneit amomunus (I1I).

Bop. O6paszoBaHue GOPHON KUCIIOTHI, KaK KUCIIOTHI JIplonca. Obpa3oBaHHe GOPOBOLOPOIOB - COSAUHEHUI C IeUIUTOM
3JIeKTPOHOB. TpeXIeHTpoBast CBSI3b.

Tema 35. lnepTHbBIe ra3sl.

OrtkpbiTHE O1arOpOAHBIX Ta30B. IIpocThie BelecTBa 01aropoaHbIX ra3os. VX ogHoaToMHOCTh. M3MeHeHne CBOWCTB B psARy
resivii 7 HeoH ? aproH ? KpHIITOH ? KCEHOH ? pajioH (pauychl aTOMOB, YKCIIO JIEKTPOHHBIX 000JI0UEK, MOJISIPU3YEMOCTh).
?Iuccunanus? renus. Paguanmonnasie 3¢pheKTsl pagoHa.

BHeriHue 371eKTpOHHbBIE YPOBHH OJ1arOpOAIHBIX Ta30B. XUMHUYECKHE COSAMHEHHs KPUITTOHA U KCeHOHA ((PTOPHIbI, OKCHH,
okcudropusl). CTpykTypa (bTOPUIOB KCEHOHA Pa3In4HOro coctaBa. CHCTEMBI C MHOTOIIEHTPOBBIMHU JIE€JIOKAJIM30BAHHBIMH
MOJIEKYJISIPHBIMU OpOUTANISIMU KCeHOHA 1 KpunToHa. OcoOeHHOCTH ripom3a PTopraoB KceHoHa. KceHoHoBast kucnora.
OKucMTebHbIE CBOMCTBA BOAHBIX PACTBOPOB KCeHOHA. KoMIuTeKcHble coeiHeHns1 KCeHOHa 1 KpuntoHa. O6pa3oBaHue
kJyarpaToB. O6nacTi pUMeHeHHsI OJIarOpOAHBIX I'a30B.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
I CIHILIIHE (MO IYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MOApa3IeNseTcsl Ha CAMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3/esioB) JUCHMIUIMHB, TaK U MTPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMoCTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HATIpaBJICHHbIC Ha 3aKperieHre 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSATEIbHONH padoThl 00yYAIOIIKMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOIl INTepaTypoil ¥ SJeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKITIOUASL:

IMopsigok oOpraHU3alvK U OCYIIECTBIICHUsI 00Pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, porpaMmam ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKa30M
MuHucTepcTBa HayKu 1 Bhciero oopasosanus Poccuiickoit @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa odpazoBanust Poccuiickoit ®eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblid yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) deaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOrO yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJII0)

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOILyJ'IIO) BKJIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEACTB BKIIOYACT OLUECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIA U OUEHOYHbIC CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢oHze o1IeHOUHBIX CPEeCTB COAEPKUTCS Creayomas HHHOpMALIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAaHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUILIMHE (MOJIYJIO);

- KpUTEpHH OLieHNBaHKs C(hOPMUPOBAHHOCTH KOMITETEHIINIT;

- MexaHu3M (hOPMHUPOBAHUS OLIEHKH M0 JUCUUILIAHE (MOAYJIO);

- ONMCAHME MOPSIAKA TPUMEHEHHS 1 TPOIIEAY Pl OLICHMBAHUS AJIs1 K&K JOTrO OLIEHOYHOTO CPEJICTBa;

SAEKTPOHHBH
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- KpUTEpUHU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOI'O CPE/ICTBA;
- cofiepXkKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTaMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoH/JI OLIEHOYHBIX CpE€ACTB O AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb UTEPATYPhL, HEOOXOAUMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO TyJisl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIpeIioaracT u3y4eHne OCHOBHOM U JIONOTHUTEIBbHON y4eOHOM tuTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OY4YaloIMMCs B OHOM M3 ABYX BapUaHTOB (JTMOO B 0OOMX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMbI HA OCHOBAHUHM 3aKT0YeHHBIX KOY JOroBOPOB C
HpaBOO6J’Ia,ZlaTCHHMI/I;

- B evaTHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecst oayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe IO YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHKus HaydHo# OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYIIHbI AJUCTAHIIMOHHO U3 J'I}O60ﬁ TOYKHU IIpU BBEACHUN O6y‘lal()1Lll/lMCﬂ CBO€TO JIOTMHA W IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DieKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbINA (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst o ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM JUTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTEIBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIIerocsi U3 Yucia Jiuil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

[NepeyeHb OCHOBHOM U IOMOIHUTEILHON YUeOHOM TUTEPATYPbl, HEOOXOIUMOM [JIst OCBOSHUST UCIIUILTHHBI (MOJLYJIsl), HAXOUTCS
B [Ipunoxenuu 2 Kk pabodeil mporpamme qucHUIUIAHBL. OH MOUICKUT OOHOBIICHHIO TIPY M3MEHEHUH YCIIOBUi 1oroBopoB KOV ¢

MpaBooOIaJaTe MK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (ponaoB HayuHoii 6nbmrorekn KOY.

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""IHTepHET'', HE00X0MMBIX JIsI
OCBOEHHUS JUCIUIINHBI (MO TyJIsT)

Kapanetbstaig M. X., Ipakun C.1. O0mas 1 HeopraHu4ecKas XUMHUs -
http://chemistry-chemists.com/forum/viewtopic.php?7f=9&t=18&p=1928#p1928

Karator ccpiiok Ha xuMudeckue pecypcesl Poccun u 3apy6esxss - http://www.chemport.ru
KoY . Xumnveckuii uHctutyT M. A.M.ByTtiiepoa. bubmmoreka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
Ob6pazoBatenpHbie pecypcl MaTepHeTa ? XMW - http://media.ls.urfu.ru/chemistry/

DJIeKTPOHHbIE pecypchl XUMU4YecKoro HHCTUTyTa KOV -
http://repository.kpfu.ru/?r_id=7&p_type=21&P_CHECK_EMP_EOR=1&P_CHECK_STUD_EOR=1

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO U CIIUIIJINHDbI (MO,[(yJIﬂ)

3AE
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MeToanuyeckue peKOMeHIalu

JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

OjHa U3 OCHOBHBIX (hOpM OOYUECHUS B By3€ - 9TO YUeOHBIC MTPAKTUIECKUE 3aHATHSA, ISl TOATOTOBKU K KOTOPHIM
Tpedyercs cepbe3Hasi pabora.

[IpakTUyeckue 3aHSITUS MOTYT COCTOSITh B OOCY:K/ICHHUHU CTYJIEHTaMU MPEI0KEHHON 3apaHee TeMBbl, a TaKxke
COOOIIEHNH, TOKJIA0B, pehepaToB, BO3MOKHBI IMChbMEHHbIE (KOHTPOJIbHBIE) PAOOTHI, pellicHre TUTIOBBIX 3a/1a4 U
np. Ecnu Ha jiek1in OCHOBHAS pOJTb TIPUHAICKUT MPENOIaBaTeNio, TO Ha TPAKTHUECKUX 3aHSTUSAX BEAYIIYIO
POJIb IOJKHBI UTPATh CTYICHTHI. TOJBKO MPH TAKOM YCJIOBUY MPAKTUIECKOE 3aHATHE NpoieT ycremHo. Ha
3aHSTUAX TAKOTO POJIa MPernoaBaTesb TOJILKO PYKOBOAUTENb, OPraHU3aTOpP, KOTOPHIH oMoraeT Bam
peanu30BaTh 1M IPAKTHYECKOTO 3aHSITUS:

1) yrayOneHvie 3HaHUH 1O U3yJaeMOU JAUCIUTUINHE, 2) HEOOXOAUMOCTb TOJTyYeHUsT HABHIKOB CBOOOTHOTO
0OIIIeHHs], TIONIOTHEHUSI CJIOBAPHOTO 3araca TepMUHAMH, HEOOXOAMMBIMHU B JIaJTbHeNIel yuebe u padore, 3)
pacImpeHue Kpyrozopa He TOJBKO OT/IIbHOTO YeJIOBEeKa, HO U BCEH IPYIIBI B pe3yJibTaTe 0OMeHa MHEHUSIMU 110
paccMarpuBaeMoMy BOTIpOCY, 4) pa3BUTHE MHTEJUICKTYaJIbHOTO MIOTEHITHANA CTYJICHTOB Ha OCHOBE
(popMupOBaHUS OTIEPAIIIOHHBIX CIIOCOOOB YMCTBEHHBIX AEHCTBUH MO PEIIEHHIO 3a/1a9 B 00JIaCTH HEOPraHUIeCKON
XAMUH.

Yro6b1 HarboJIee paIMOHATBLHO ¥ TIOJTHO UCIIOJNIb30BaTh BCE BOZMOKHOCTH MTPAKTUIECKOTO 3aHATHUS, JIIS
TOJITOTOBKY K HEMY HEOOXOAMMO: ? BHUMATEJILHO MPOYUTATH KOHCIIEKT JIEKITHH TI0 JAHHOW TeMaTuKe; ?
03HAKOMUTHCS C COOTBETCTBYIOIIUM Pa3Jie/ioM YIeOHHKA; ? MpopaboTaTh JAOMOTHUTENIBHYIO IUTEPATYPY; ?
MIPOCMOTPETH U PEIIUTh TUITOBBIE 3aJIA4H 110 TeMe MPAKTHYECKOTO 3aHSTUS; ? BHIIOJHUTD JIPYTHe MFChbMEHHbBIC
3aaHuUs.

Pemenue 3aa4 3aHUMAaeT B Kypce HEOPraHMIECKOW XUMHH BaKHOE MECTO, TIOCKOJIbKY OOJIBIITMHCTBO U3 HUX
MOJICJTUPYIOT CUTYaIlNH MTPUMEHEHHS OIpe/ie/IeHHBIX IPUEMOB MPY PEIeHUH IPAKTUYECKIX BOMPOCOB. DTO OIUH
U3 BaXKHEHIHMX MTPUEMOB OOYUEHHUSI, TIOCPEICTBOM KOTOPOro odecrieunBaercst 6ojiee riIyooKoe U TOJIHOe
YCBOEHHE yUeOHOTr0 MaTepraia M BEIpaOaThIBACTCS] YMEHHE CAMOCTOSTEIBHOTO OCMBICTICHUS ¥ TPUMEHEHH ST
MIPUOOPETEHHBIX 3HAHUM.

IMoaroroBka K MPaKTUIECKOMY 3aHSATHIO BKJTIOUAET HECKOJIBKO ITAIOB, HE PEKOMEH/IyeTCs OTKJIA/IBIBATh ee Ha
rocyieHui aeHb. Cleqyer BHUMATEIbHO IIPOYNTATh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPaTypy IO TeMe. 3aTeM
TIPUCTYIUTh K 3HAKOMCTRBY C JIOTIOJTHUTEILHOM JiuTepaTypoii. OOBIYHO IJTAHBI MPAKTUIECKUX 3aHATHIA
OXBATBHIBAIOT OCHOBHBIE TEMBI M3y4aeMoro Kypca. CliefyeT BHUMATeJIbHO 03HAKOMUTHLCS ¢ KPYTOM BOIIPOCOB,
KOTOpBIE OIpe/IeIeHbI TUIAHOM ITPAKTHYECKOTO 3aHATHS.

JIns1 akTMBU3aIMK pabOTHl OOYUAIOIINXCS Ha IPAKTHUSCKOM 3aHSATAN MOKHO IPEUIOKHUTH KakJIOMY BBICKa3aTh
CBOE MHEHHE 110 00CYKIaeMOMY BOIIPOCY, PEIIUTh CIIOKHYIO 3a]a4y IPH YJaCTHH BCEW TPYIIIBI, PACCMOTPETh
pa3Hble BapUaHTHI PEelIeHUs 3a/1a4, IPOBECTA KOHKYPC Ha CKOPOCTh PEIIeHUsI TOH WA MHOW 3a/1aUH.

CTyaeHTHI IOJIKHBI CAMOCTOSITEJIEHO PelliaTh 3a1aun Ha 3aHATHH. [IperoaBare/ib MOXET BMEIIUBATHCS B €10 XOJ1
TOr/Ia, KOT/Ia 3aHATHE BHIXOAUT 3a MpeIebl ciieHaprs. OH MOXeT 0000IIUTh OMMOOYHbIE PEIIeHUs] TTPU aHAJIN3e
3aHSTHUSA U TTOJJBE/ICHUUN €T0 UTOTOB.

[emecoobpa3Ho CTyIeHTaM UMeTh BO3MOXHOCTh OOMEHSAThCSI MHCHUSIMU M OLICHUTh OT/IEJIbHBIC SJIEMEHTHI U
3aHsTHE B 1IesioM. OOIuii aHa M3 OOBIYHO JIejTaeT MpernoaaBaTelb Ha 3aKJII0UNTEILHON CTauy 3aHATUA. B
aHaJIM3e MOTYT COJIEPKAThCSI BHIBOJIBI, HaJl KAKUMH BOIIPOCAMH HO TeMe MPOBEJEHHOTO 3aHSATHUS CTYACHTaM
HEOOXOAMMO TIOPa0bOTATh eIlle CAMOCTOSATENIHHO, KaK Pa3BUBATh HEOOXOIUMBIC HABBIKY MPH PEIICHUH 3a/1a4.
3anummTe 3TH KOMMEHTApUH U YUTHTE WX TP ITOJITOTOBKE K CIIEAYOIIEMY MPAKTHIECKOMY 3aHSITHIO.

B xoHIIe 3aHATHS MOTYT OBITH JIaHBI 33]JaYH U YIIPaKHEHUs, KOTOPhIe PEKOMEH/IYIOTCS B KAUeCTBE JIOMAITHUX
3a[JaHUI U MOTYT MCIOJIb30BAThCS TAKXKe IIPH CAMOCTOATEbHON padote. Takue mpakTHUecKue 3aHATHS
CIOCOOCTBYIOT IPUOOPETEHIIO HABBIKOB CAMOCTOSITEIbHON pabOTHl U TIOMOTAIOT YCBOHUTH U3yYaeMyto
JIICIIWTUTAHY .

J1ab0paTOpHbIE
paboThI

YcrnemnHoe BhINOJHEHUe Tab0paTOPHBIX pa0OT 3aBUCHUT OT CTENEHU MOJrOTOBISHHOCTH CTYIEHTA U YMEHHUS
MIPUMEHUTh CBOM 3HAHUS U TOJIyUYeHHbIe paHee HABBIKM Ha MpakThke. Heo6xomammo 003aBecTuch Bcem
HEOOXOJUMBIM METOANYECKUM OOeCIIeYeHUeM JIsl YCIIEITHOTO BHIIOJIHEHHS padoT, KOTOPOE PeKOMEH/IOBA
npenojaBatesib. O0s3aTeNIbHO O3HAKOMUTBCS C TPA(PUKOM MPOBEICHUS JITAOOPATOPHBIX M MPAKTUIECKUX PaboT U
HMX TEMATUKOM.

[epen mocerieHreM J1abOPATOPUN U3YUHUTE TEOPUIO BOIIPOCA, CBS3aHHYIO C KOHKPETHBHIMU JTaO0PATOPHBIMU
paboTamu, 03HAKOMBTECh C PYKOBOJCTBOM 10 COOTBETCTBYIOIIEH paboTe U MOArOTOBbTE MPOTOKOJ MPOBE/ICHHU S
paboThl, B KOTOPBIA 3aHEeCHTe Ha3BaHHe pabOThl, €€ 1IeJib, UCIOJIb3yeMble PEAKTHUBBI U MPUOOPHI, 3arOTOBKU
TAOJIUII JUTsI 3aTI0JIHEHHSI SKCIIEPUMEHTAIBHBIMU JIAHHBIMU HAOMIOICHUI B XO/Ie TIPOBEJICHUSI COOTBETCTBYIOIINX
peaKivii; ypaBHEHUS] XUMHUUECKUX PEaKIIUid, KOTOpble OYyT OCYILIECTBJICHbI TP BBHIMOJIHEHUHN SKCIIEPUMEHTA;
pacuetHbie (hopmyJibl. Ecitit 3T0 nperycMaTpruBaeT MpoTOKOJ BBIIOJHEHUST paOOThI, TPOBEANUTE MATEMATUUECKYIO
00pabOTKY pe3yJIbTATOB C LEJIbIO BHISIBICHUS MTOTPELIHOCTEN MOTyYeHHBIX B XOJIe KCIIEPUMEHTa Pe3yJIbTaTOB.
OdopmiieHe 0TYETOB JIOJKHO MPOBOJUTHCS MOCIIE OKOHYAHHUsI pabOoThI B IAO0OPATOPUH.

Crpanuua 18 us 22.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMOCTOA- CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMCHHOBaHHOﬁ
TEJIbHAA pa60Ta JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTCpHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM CI)OpMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTI>I, KOJ'IJ'IOKBI/IyMI)I); - IOATOTOBKY "
HalmcaHue pecbepaTOB; - BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HA BOITPOCHI 1O Pa3JIMYHbIM
TEMaM JUCHUILIIMHBI B TOH MoCJaACa0BaTCIIbHOCTH, B KaKOU OHM MMpeaACTaBJICHBI. HJ'[aHI/IpOBaHI/Ie BpEMCHU,
HeO6XOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast
IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a HCO6XOI{I/IMO 1o Ka)KHOfI
TEME NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHOX(CHHﬁ,
TE€PMUHOB, CBeHeHHﬁ, Tpe6yIOIHI/IX 3alIOMUHAHUA U ABJIAIOIUXCA OCHOBOIIOJIararoimumMm B 3TOU TeMe A
OCBOCHUA MOCJIEAYIOIIUX TEM KYypca. IIJ'IH paclinpe€HrA 3HaHUSA 1O JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
I/IHTepHeT-pecypcm; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€praJibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIoJaBaTe/IEM. HpI/I IIOArOTOBKE K KOHTpOJ’[bHOIjI pa60Te HCO6XOHI/IMO MMpoOYnTaTh
COOTBETCTBYIOINE CTPAHHUIIBI OCHOBHOT'O y‘-IeGHPIKa. JKenarenpHO Takke YTeHUE HOHOHHI/ITGJ’ILHOﬁ JIMTEPATYPHI.

3ayeT 1 9k3aMeH [ [ToaroToBka cTyeHTa K 3a4eTy BKJIIOYaeT B ceOsl TpH dTana:

- caMocCTOsITeNIbHAs PaboTa B TEUEHNE CEMECTpa;

- HETIOCPE/ICTBEHHasI OATOTOBKA B JHU, MPE/IIECTBYIONIME 3a4eTy 110 TeMaM Kypca.

- TIOJITOTOBKA K OTBETY Ha BOMPOCHI, COAEpXKalIiecs B OuiieTax.

Jlureparypa 1151 MOATOTOBKY K 3a4eTy peKOMEH/yeTcs IpernojiaparteseM 1 ykasana B 9OPe. [l mogHOTH
y4eOHOI MHpOPMALIHY U ee CpaBHEHHS JIydllle UCIIOJIb30BaTh He MeHee ABYX yU4eOHHKOB. CTyIeHT BIpaBe caM
MIPUOEPKUBATHCS JTIOOON U3 MPEACTABIIEHHBIX B yUeOHHKaX TOYEK 3PeHUs M0 CIIOPHOM MpobieMe (B TOM 4ucie
OTJINYHOM OT IpernoaBaTessi), HO IPH yCJIOBHM IOCTATOUYHON HAyYHOW apryMEHTalnH.

OCHOBHBIM HCTOYHHKOM ITOJTOTOBKH K 3a4eTy SIBJISAETCS KOHCIEKT JIeKIMH, rae y4eOHbli MaTepral JaeTcs B
CHCTEMaTH3UPOBAHHOM BHJE, OCHOBHBIE IOJIOKEHUS €r0 AEeTATM3UPYIOTCS, TIOAKPEIUISIOTCS COBPEMEHHBIMU
akTamu 1 MHGOPMALHEH, KOTOPHIE B CHJTy HOBU3HBI HE BOIILIM B OIyOJIMKOBaHHbIE IeYaTHbIE HCTOYHHKY. B
X0J€ MOATOTOBKH K 3a4YeTy CTyAeHTaM HeoOX0IMMO oOpaliaTh BHIMaH1E He TOJbKO Ha YPOBEHb 3aIOMUHAHHS,
HO U Ha CTeNeHb IOHUMAHUS U3JIaraeMbIX MpooOJIeM.

3ader MpoBOAUTCS MO OMJIETaM, OXBATHIBAIOILIMM BeCh IPOHIeHHBIN MaTepual. [1o OKoHYaHMH OTBeTa
TIperno/iaBaTesb MOKET 3aJaTh CTYACHTY JOIOJIHUTESIbHBIE M YTOUHSIOIIME BOpockl. Ha moaroToeky k oreery no
BOIIpOCcaM Ousieta CTyeHTy Jaetcs 30 MUHYT C MOMEHTA ITOTyYeHHsT UM OuieTa.

DK3aMeH IPOBOAKTCS Yallle BCEro Mo BCeM pasiesaM M3ydaeMoro Kypea. Llenbio sk3ameHa siBisieTcst
(bopMupOBaHKE y CTY/ICHTA HABBIKOB aHAIN3a TEOPETUUECKUX U MPAKTHYECKMX 3HAHWI Ha OCHOBE
CaMOCTOSITEJILHOTO M3y4YeHHUs1 YUeOHO! M Hay4HOI Jmtepatypbl. Ha 9K3aMeH BBIHOCATCS yallle BCero KpyIHble
TEOPETUYECKUE BOIPOCH. B OT/AEIBHBIX CITy4asix BOIIPOCHI, CBSI3aHHbIE C peasiM3alliell MpakTUIecKux 3agay. Ot
cTyzaeHTa Tpedyercs:

- BJIAJICHUE U3YYEHHBIM B XO7ie y4eOHOrO0 Ipoliecca MaTepruaioM, OTHOCSIIMMCS K pacCMaTpUBAEeMbIM
npoGiemMam;

- 3HaHKME Pa3HbIX TOUYEK 3PEHHUs IO COOTBETCTBYIOIIEH MpodiieMe, yMEHHE CONIOCTABIATh UX MEXAY cOOO0H;

- yroryOJIeHHbIe 3HAHU S, TIOJyYeHHBIE TIPH IIOMOILH KCIIOb30BaHUS JOTIOTHUTENBHBIX MaTEPUATIOB IPH
MIOZITOTOBKE K 3aHSATHIO;

- HaJIM4Me cOOCTBEHHOrO MHEHUS 10 00CYKAAEMBIM BOIIPOCAM M YMEHHUE er0 apryMEHTHPOBATb.

DK3aMeH - 3TO He TOJIBKO (popMa KOHTPOJISL, HO M METO[ YIITyOJIeHu A, 3aKpellyIeHns 3HAHUi cTyjeHToB. Ero
3aj1a4a - 100uThcs OoJiee ryO0OKOro MOHUMAaHHUsI CTYIEHTOM OIpe/IeJIEHHOrO MaTepuaa, MpoOyAnTh y CTyAeHTa
CTpeMJICHHE K YTEHHUIO JOTOJTHUTEIbHON JINTEPaTypPhl.

INoxaroroBka K 9k3aMeHy HAUMHAETCS C KOHCYJIbTALMH MTPeroJaBateisi, HA KOTOPOW OH pa3bsCHSET TEMaTHKY
OTIEJIbHBIX Pa3/Ie/ioB, BBI3BABIINX Y CTYEHTOB ONpe/ieJieHHbIE 3aTPyAHEH!s C IOHUMaHUeM, PeKOMEHIyeT
JMTEpaTypy Ui U3y4YeHHUs U OObsCHSET PoLeNypy NpoBeNeH s k3aMeHa. Ha caMocTosATeIbHyI0 HOATOTOBKY K
9K3aMeHy CTyIeHTy oTBoauTcs 1-2 Henenu. Mertoanyeckue yKa3aHHs IOJDKHBI IOMOYb CTYIeHTaM
LieJIeHapaBJIeHHO OPraHU30BaTh paboTy MO OBJIAICHUIO MaTEPUaIOM | €ro 3alIOMUHaHMIO. [1py MoAroToBKe K
9K3aMeHy CJIe/lyeT, Ipexk e BCero, MPOCMOTPETh KOHCTIEKTHI JIEKIMI 1 TPAKTHYECKHX 3aHSATUI M OTMETUTh B HUX
BOITPOCHI, HanboJIee CIOKHbIE 11 MOHUMaHus1. Takue BOmpockl TpeOyIoT He IPOCTO 3alIOMUHAHKS MaTepuaia, a
IpearoJaraioT 6oJiee riy0oKoe NOHUMAHUE CTYJEHTOM CYLIHOCTH pacCMaTpyBaeMBbIX siBjieHui. Ecim kakue-To
BOITPOCHI BEIHECEHB! ITPENoaBaTeIeM Ha CAMOCTOSITENIbHOE U3yUeHHUE, CIIe/lyeT OOpaTHThC K y4eOHON
JMTEpaType, peKOMEHJOBAaHHOH NperofiaBaTe/ieM B KaUeCTBe NCTOYHHKA CBEACHUI.

Dk3aMeH NpoBOAUTCs B hOpMe MHIMBUAYAIBHON Oece/Ibl MPEernogaBaTeisi ¢ KaxbiM cTyaqeHToM. OObIYHO
MIPEeroAaBaTeNb 331aeT HECKOJIBKO KPATKMX KOHKPETHBIX BOIIPOCOB, TIO3BOJISIOIIMX BBISICHUTh CTETIEHbD
MOITOTOBJIEHHOCTH CTY/IeHTa K 9Kk3ameny. Jlanee GoJjiee moapoOHO 00CykIaeTcst Kakas-IM00 CTOPOHA TOTrO WITH
HHOTO BOIPOCA, YTO MO3BOJISIET OLIEHUTh YPOBEHb MOHMMaHus. [1o uToram sK3ameHa BHICTaBIISIETCS

I depeHIpoBaHHast OLIeHKa. DK3aMeH ITPOBOASAT B YaChl, IPEAYCMOTPEHHBIE KJICHIAPHBIM IIJTAHOM
AyAUTOPHBIX 3aHATHH.

SAEKTPOHHBH
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC O6CCH€‘IGHI/I€ 06paSOBaT€J’[bHOFO HpOHCCCﬁ 110 JUCHUITJINHE (MO,HyJ'IIO) BKJIIOYACT B 066}1 CJ'[e,HyIOIHI/IC
KOMITIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.
MynabTuMeauiiHas Ay AUTOPUSL.
Crienmanu3upoBaHHas 1adopaTopusi.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe ITPOrPaMMHBIX CPE/ICTB, 00SCIIEYNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB M yMEHHH, (DOPMHUPYEMBbIX
JWCUMTUTMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

[porpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM TU1aHOM 110 crienmanbHocTr: 04.05.01
"dyHgaMeHTaNbHAas U MPUKJIagHas XUMHS'' ¥ crienmainu3anuy "®yHaaMeHTaIbHask XMMHS: MaTepHualtbl Oy Iymero”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.11 Heopeanuueckas xumus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAs ¥ OIPUKJIAAHAS XUMUS
Cremyammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBI OYIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus1 o odpa3oBaresbHOM nporpamme: 2023

OcHoBHas JuTeparypa:

1. O6mas 1 HeopraHuyecKasi XUMUsL: yueOHOe Mocodre IJIsi CaMOCTOsITENNbHON paboThl ctyneHToB / KasaH. denep. yH-T; [Hayd.
pen.: 1.x.H., mpod. ®. B. [leBsTos, n.x.H., mpod. H. A. Ynaxosuu].-Kazans: [Kazancknit ynusepcurer], 2011.-; 21. Y.1: O6mas
xumud / [coct.: P. P. Amupos u ap.].-2011.-142 c.

2. O6mias 1 HeopraHuJecKkasi XMMHs: y4eOHoe ocobue AJIs CaMOCTOsITeNbHOM padoThl cTyneHToB / KasaH. denep. yH-T; [Hayy.
pen.: A.X.H., mpod. ®. B. [leBsros., A.X.H., npod. H. A. Ynaxosuu].-Kazans: [Kazanckuit yuusepcurer], 2011.-; 21. Y. 2:
Xumus anemenTos / [cocT.: I'. A. Booc u ap.].-2011.-140 c.

3. I'mauka H.JI. O6mias xumust. - Mocksa: Uarerpan-Ilpecc. - 2008. - 727 c.

4. Tenbdpman, M. 1. Heopranuueckast xumusi : yueObHoe nocodue / M. W. I'envpman, B. I1. IOctparos. - 2-e u3n., crep. -
Caukr-IlerepOypr : Jlanb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - Tekcr : anexTpoHHsli // JlaHb :
3JIeKTpOHHO-OnbMoTeunas cucrema. - URL: https://e.Janbook.com/book/4032 (nara obpamienusi: 27.02.2020). - Pexum
JOCTyIa: Jjisl aBTOPU3. MOJIb30BATENIEH.

5. Axmeros, H. C. O6mas u Heopranuueckast xumus : yaeOnuk / H. C. Axmeros. - 11-e u3z., crep. - Cankr-IlerepOypr : Jlans,
2020. - 744 c. - ISBN 978-5-8114-4698-8. - Tekcr : aneKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOMMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/130476 (mata o6pamenus: 27.02.2020). - Pexxum mocTyna: sl aBTOPH3. TIOJTb30BaTENIEH.

6. Cepmosa, H. [I. O61iast 1 HeopraHuieckasi XMMHsl: SKCIIepUMEHTAJIbHbIE 33]Ja4M ¥ yIpakHeHus : yueOHoe nocooue / H. [1.
CeepmiioBa. - Cankr-IletepOypr : Jlanb, 2013. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr : anekTpoHHbIii // JlaHb :
3/IeKTpOHHO-OnbmoTeynas cucrema. - URL: https://e.lanbook.com/book/13007 (nara obpamenus: 27.02.2020). - Pexum
JoCTyma: Ojisi aBTOPU3. MOJIb30BaTENIeH.

JonosHUTEILHAA JUTEPATypa:

1. B nomMolis NepBOKYpPCHUKY MPU U3YUYeHUH OOIIEeH U HeOpraHMYecKOi XMMIK: yueOHO-MeToqudeckoe nocodue/ Kazan. denep.
VH-T; [Hay4. pel.: I.X.H., mpod. P.P. Amupos. -Kazans: [Kazanckuii yaueepcurer], 2014. - 55¢.

2. JlaGopaTopHbIf MPaKTUKYM O 001ei 1 Heoprannveckoil xumuu / Kazan. denep. yH-T; [Hayd. pen.: 1.X.H., npod. P.P.
Awmupos. -Kazanb: [Kazanckuii ynusepcuter], 2015. - 99 c.

3.Meronuueckre yka3aHHUs K CHHTE3aM HeopraHnieckux BemecTs. - Kazans: KI'Y, 2006. - 24 c. - TekcT : 31eKTpOHHBIH. -
URL.: http://old.kpfu.ru/f7/bin_files/chem0008.pdf (mara o6pamenus: 27.02.2020).

4. babkuna C.C., Booc I'.A., Berukosa T.W., [IeBsitoB ®.B., Ky3pmuna H.JI., KytsipeBa M.I1., Canpaukos FO.U., CarnpsikoBa
3.A., Tumomenko 0.M. Meroaudeckoe rnocodue no ooIeit XuMuu [1J1s1 CaMOCTOSITEIbHOM paboThl cTyaeHToB. - Kazanp: KI'Y,
20009. - 131 c. - Texcr : anekTpoHHbIid. - URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (zaTa obparueHus:
27.02.2020).

5. 'muuka HUJL. 3agaum u ynpaxkHenus 1o odmend xumud. - Mocksa: Uarerpan-Ilpecc, 2008. - 240 c.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.11 Heopeanuueckas xumus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyuenusi Mo oOpa3oBartesibHOM nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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