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ITporpamma mucimriunsl "Heopranndeckas xumus'"; 04.03.01 "Xumus".

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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ITporpamma mucimriunsl "Heopranndeckas xumus'"; 04.03.01 "Xumus".

IIporpamMmy auCIMIUTHHEL pa3padoTai(a)(u): 3aBeayomuii kKadenpoi, 1.H. Amupos P.P. (Kadenpa HeopraHnIeckoi XumuH,
Xumudeckuit UHCTUTYT uM. A.M. ByTtieposa), Rustem. Amirov@kpfu.ru ; mpodeccop, n.H. epsitoB ®.B. (Kadenpa
HEOPraHn4ecKou XumMuu, XuMudeckuii THCTUTYT uM. A.M. Bytneposa), Fedor.Devyatov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH aHAIM3UPOBATh U MHTEPIPETUPOBATh PE3YJIbTAThl XUMHUECKUX SKCIIEPUMEHTOB,

HaOJTI0/IEHUI 1 U3MEpPEeHUI

OIIK-2 CriocoOeH TIPOBOIUTD C COOJTIOICHIEM HOPM TEXHUKHU O€30MACHOCTH XUMHUYECKIHA
PKCIICpUMEHT, BKJTIOYAs CHHTE3, aHAITN3, U3YUYeHHEe CTPYKTYPHI U CBOIICTB BEUIECTB U
MaTEpPHAJIOB, UCCIIEOBAHUE TTPOIIECCOB C UX YUACTUEM

OIIK-4 CriocoOeH TIaHUPOBaTh pabOThl XMMUUECKOM HANIPaBJIEHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATH MTOTyYSHHBIE PE3YJIBTATHI C UCIIOJIB30BAHUEM TEOPETHIECKUX 3HAHUI 1
[PAKTUYECKHUX HABBIKOB PEIICHHS MATEMATHIECKUX 1 (DU3UYECKUX 3324

OIIK-6 CriocoOeH IpeCTaBIIATh pe3yJIbTaThl CBOEH paboThl B YCTHOM M MUCbMEHHON (hopMe B
COOTBETCTBMY C HOPMaMH U MTPaBUJIaMH, IIPUHSTHIME B IPO(ECCHOHAIBHOM COOOIIIECTBE

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

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

JHoKeH yMeTs:

YMeTh: IPUMEHSITh TEOPETUUECKUE 3HAHUS O CTPOSHUH, U3MEHEHUU COCTABA U PEaKIIOHHOM CIIOCOOHOCTH pearupyommx
BEILIECTB /17151 MPe/ICKa3aHusi 0COOEHHOCTE MPOTEKaHUsI PeaKIIvii, COCTaBa, CTPOSHHSI U CBOMCTB MPOJYKTOB; TOJIb30BAThCS
[epuoguueckoil cucTeMoil.

I[OIDKGH BJIag€Th:

BiiageTs HaBBIKAMU XUMUYECKOTO 9KCIIEPUMEHTA C YUETOM MPaBUJI TEXHUKH Oe30M1acCHOCTH ITPU UCIOJIb30BAaHUH
XUMUYECKUX PEAKTUBOB, aHAJIN3a PE3Y/IbTATOB OMBITOB U (hOPMYJIMPOBaHNsI OOOCHOBAHHBIX BBIBOJIOB.

JIOIDKGH AE€MOHCTPUPOBATDH CIIOCOOHOCTh Y TOTOBHOCTb:

BiiageHne oCHOBHBIMM 3aKOHAMH OOLIEH XUMHUH, TOTOBHOCTh MHTEPIIPETUPOBATh 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
3JIEMEHTOB B CBSI3M C MX JIEKTPOHHBIM CTPOEHHEM (IIOJI0KEHHEM B TIEPUOJUIECKON CHCTEME). TPOrHO3MPOBATh CBOICTBA
BEIIECTB Ha IPEMepe OJHOTHITHBIX COSIUHEHHUH, CIOCOOHOCTh aHATIM3UPOBATH PE3YJIbTATH SKCIIEPUMEHTA U JeJIaTh
000CHOBaHHbIE MPOTHOCTHYECKHE BBIBOJIDL.

2. Mecro guctumimasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruiHa (MOayib) BKModeHa B paszgen "B1.0.11 ducturumast (Momym)" 0OCHOBHOH MpodecCHOHANBHOMN
obpazoBartensHOH mporpammbl 04.03.01 "Xumus (Xumust)" 1 oTHOCUTCS K obs3arensHoi yacta OITOIT BO.

OcpauBaercs Ha | kypce B 1, 2 cemecTpax.

3. O0bpeM auCHUNIMHBI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENIbHYIO
padoTy odyuarommxcsa

OO0111ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 18 3aueTHbIX(ble) equHuII(bl) Ha 648 yaca(oB).

KonraktHast padota - 440 yaca(oB), B ToM uucJe Jiekimu - 106 yaca(oB), mpakTuueckue 3ausaTus - 98 yaca(oB), 1abopaTopHbie
padoTsl - 236 yaca(oB), KOHTPOJIb CAMOCTOATEbHOM PaboTHI - 0 yaca(oB).

SAEKTPOHHBH
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ITporpamma mucimriunsl "Heopranndeckas xumus'"; 04.03.01 "Xumus".

CamocrosTenbHast padoTa - 136 yaca(oB).

Kontpons (3auér / 3x3amen) - 72 daca(oB).

CDopMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 3a4€T U 9K3aMEH B 1 CEMECTPE; 3a4Y€T U DK3aMEH BO 2 CEMECTPE.

4. Copep:xanne qUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHH

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6OThHI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B yacax) CTOSI-
N Pazeant qucnumimnne / Ce- lexmun,Texmmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | Yyeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BansaTus,| B 3J. [padoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
Tema 1. Beenenvie B 001uiA Kypc JUCIUTUIHbI
"Heoprannueckast xumus" (HX). JJokBaHTOBBI
1. | Heopramriecka (HX). JlokparToBbIe 1| o4 0 2 0 6 0 0
TEOPUH CTPOCHUS aTOMa.
Tema 2. KBaHTOBO-XMMHUYECKOE OITUCaHUE
ctpoeHust aroMa. CTpoeHHe 3JIeKTPOHHBIX
2. [P P 5P 1 4 0 2 0 6 0 0
obomnoyek. [lepuognyeckre cBOMCTBa aTOMOB
Tema 3. Tlepuoauueckue CBONCTBA COEAMHEHMIA.
3. |BBeneHue B COBpeMEHHbIE TEOPUU XUMUYECKOI 1 4 0 2 0 6 0 0
CBSI3ML.
4. Tema 4. Meton BaﬂeHTHLIi( cBs3ell. Meton 1 4 0 > 0 6 0 4
MOJIEKYJISIPHBIX OpOUTAJICH.
Tema 5. MexMoneKkysspHble B3aUMOJENUCTBHUS.
ArperaTHble COCTOSIHUS BelecTBa. TBepaoe
5. [P = PA 1 4 0 2 0 6 0 6
COCTOSIHHE BeIlleCTBa
6. (Tema 6. Xumrdeckasi TepMOJUHAMUKA 1 4 0 2 0 6 0 6
Tema 7. Xummnueckoe paBHoBecue. KuneTnka
7. > P 1 4 0 2 0 6 0 6
XUMUYECKUX PeaKIii
Tema 8. XKunkoe cocrosiHue Bemmecta. Qomue
g, |Tema 8 JKux wectsa. Q6w 1 4 0 2 0 6 0 6
CBOWCTBa PACTBOPOB.
Tema 9. KosuturaTuBHbIe CBOMCTBA pacTBOPOB.
9. |CusbHble U ClIadble TEKTPOJIUTHL 1 4 0 2 0 6 0 6
Tema 10. Teopuu KUCIOT U OCHOBaHUM. Peakiuu B
10. 0. Teop I 1 4 0 2 0 6 0 2
pacTBopax
Tema 11. KoMIuiekCHBIE COeIUHEHMA.
TepMoauHaMKKa U KHHETHKA PEaKIUi ¢ y9acTHEM
11. |KOMITIEKCHBIX coeuHeHn . Teopruu cTpoeHus 1 6 0 2 0 8 0 4
KOMITJIEKCHBIX COeTMHEHUH.
Tema 12. OkucauTebHO-BOCCTAHOBUTEIbHBIC
12. [peaky (OCHOBHBIE TOHSATHS). 1 2 0 2 0 5 0 2
13. Tema 13. DaeKTpoaHBIE TOTEHINAIB. XUMIUYECKHE 1 4 0 > 0 7 0 2
HWCTOYHHUKH TOKA.
Tema 14. Dnextpomus. Kopposus. Ilepronnyeckuii
3aKOH U 1€ 3aKOH HOCTU U3MEHEHH S
|4, [3AKOH 1 051IME 3aKOHOMEpHOC ene 1 4 0 2 0 7 0 2
CBOWICTB COE/IMHEHUM
15.|Tema 15. I'asoreHs! 1 UX COETUHEHNSA 1 4 0 2 0 8 0 3
Tema 16. Ku U er WHEHUS.
16.|Tema 6. Kucnopoa u ero coeaune 1 4 0 2 0 ] 0 3
XaJIbKOTeHBI ¥ UX COCIHEHUSI
BAEKTPOHHBH
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ITporpamma mucimriunsl "Heopranndeckas xumus'"; 04.03.01 "Xumus".

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
17. Tema 17. A30T u ero coenuHeHus. [IHUKTOreHbl 1 1 4 0 > 0 7 0 7
UX COeMHEHUSI
Tema 18. Bonopon u ero coenuHenusi. Yriaepo,
18. |KpeMHMIA, TepMaHUI U UX COSANHEHMS. 1 4 0 0 0 6 0 7
Tema 19. MeTtanibsl B IEPHOIUYECKON CUCTEME.
19. |Metasmiueckas CBsI3b. 30HHAS TEOPUS 2 2 0 2 0 6 0 2
METAJUTMYECKUX KPUCTAJIOB.
20.|Tema 20. PU3NKO-XUMUYECKUI aHAITUS. 2 2 0 8 0 10 0 22
21, Tema 21. Illenoynble 1 MIETOYHO3EMEIBLHBIE 2 > 0 4 0 6 0 2
MeTaJLTBL.
Tewma 22. Xumus d-3iaemenTtoB. O0mue
22.|3axoHOMepHOCTH. CTEeNeH OKHUCIECHHUS. 2 2 0 6 0 16 0 2
Komriekcoobpa3zoBaHue.
3. Tema 23. CkaHauii, UTTPHIA, JJAHTaH. 2 > 0 4 0 6 0 2
Penxo3emesnbHbIE SIEMEHTHI.
Tema 24. Tutan, [MpKOHUI, radpHUN U UX
24. [coeauHeHus. AKBa- U TUJPOKCOKOMILIEKCHI. 2 2 0 6 0 6 0 4
Tema 25. Ba"aauii, HUOOWI, TaHTaJ.
W3ononucoeqiHeHns BaHAIWSA: 3aBUCIMOCTh
25. o A > 2 2 0 6 0 6 0 5
coctaBa ot pH. ComocraBiieHre pe1oKC-CBONCTB.
Tema 26. Xpom, MonuOieH, BoibhpaM. OKCHJIBI,
26. [rugpoxcupl, Kuciaotsl. KoMminekcHsle coequnenus | 2 2 0 4 0 6 0 0
xpoma (II).
Tema 27. Mapraneun, texHenui, peauii. Coricta
27, |COEMMHERMI MapraHIia ¢ pasIMIHHIMHU CTENEHAMH ) > 0 4 0 g 0 4
OKHCJIeHHUs1. 3aBUCUMOCTh MOTeHnraa ot pH.
Tema 28. XKesneso, koOabT, HUKEIb. KOMILIEKCHBIE
COC/IMHEeHUS: YCTOWIUBOCTD, SHEPreTUYECKHUE
28. |anarpammsl. Posib B 6M0SIOrMUeCcKHX MpoIieccax. 2 2 0 4 0 8 0 4
Tema 29. MeTtayutsl IUIATUHOBOU TPYIIIHL.
29, Kunernueckas naeptHocts. KommuiekcHele 2 2 0 2 0 6 0 4
COeIMHEeHUS: m3oMepus, 3P(PEKT TpaHC-BIUSHHUS.
Tema 30. Menp, cepeOpo, 30J10TO.
HCIIPOIOPIIMOHUPOBAHU nnenuid M(I).
30, | MCTIPONOPLIMOHMPOBAHHE COCAUHE M 2 2 0 4 0 6 0 4
Coenunenus meau (I1). @opmbl
KOOPAWHAIIMOHHOTO TIOJIU/IPA.
Tema 31. Pa3bop KOHKpETHON CUTYaLIUH:
Pacmerienve d-ypoBHS KpUCTAIUTMYECKAM TIOJIEM
31. [ acme yP P 2 2 0 2 0 6 0 3
pa3sHO CHMMETpPHH.
Tema 32. Xumus f-anementoB. CemeilcTBO
HTaHUIOB. JIaHTaHUHOE CKaTue. HCTB
39 [1TaHTaHHIO JlantanuaHoe cxarue. CemelcTBO 2 2 0 2 0 6 0 3
aKTUHUIOB. TpaHCypaHOBbBIEC JIEMEHTHI.
Tema 33. INaymmit, THAWHA, TaJUTAA.
33. [[ToctnepexonHsie MeTabl. Bropuunas 2 2 0 2 0 6 0 3
TIEPUOUIHOCTb.
SAEKTPOHHBIH
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ITporpamma mucimriunsl "Heopranndeckas xumus'"; 04.03.01 "Xumus".

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 34. Bop u amomuHuil. I'unpuapl, OKCus,

34. 2 2 0 2 0 6 0 3
rugpokcuel. BopHas kuciora

35.|Tema 35. HepTHBIE ra3sl. 2 2 0 2 0 6 0 3
lIToro 106 0 98 0 236 0 136

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. Beeienne B 06mmii kypc quciuminnbl ''Heoprannueckas xumus'' (HX). [loKBaHTOBbIE TEOPUU CTPOEHHS
aToMma.

OCHOBHBIE TIOHATUS XUMHUH. ATOM. MoJieKyiia. XUMHUYECKHil 31eMeHT. VI30TOMHBII coCTaB XUMHUYECKHX 31eMeHToB. [IpocToe u
CJIO)KHOE BeIeCTBO. XUMHUECKUI SKBUBAJICHT.

ArperaTﬁoe COCTOAHUE BEUICCTBA. XapaKTepHLIe 0COOEHHOCTHU Pa3JIMYHLIX arperaTHbIX COCTOSTHHM BEHIECTBA. TeMnepaTypHLIe
yCJI0BUSA UX CyIIECTBOBAHUS. Ilonsithe o CTaHAAPTHBIX yCJIOBUSAX.

OCHOBHBIE TUTIBI CTPYKTYP HEOPraHUYECKUX COeUMHEHNH. BemecTBa ¢ MOIEKyYJISIpPHON U HEMOJIEKYISIPHON CTPYKTYpOH.
AToMHBIE, HOHHBIE, MeTa/lIn4eckue permerku. [Tonmimeproe ctpoenue BemectBa. Kpucrammdeckoe u aMmopHoe coctosiHue
BerecTsa. ['padpuyeckue ¢opMyIisl 1 X MPAMEHIMOCTD K BEIIECTBaM C Pa3JIMYHON CTPYKTYpOH.

OCHOBHbBIE CTEXUOMETPHUYCCKUE 3aKOHBI, UX COBPEMEHHAA TPAKTOBKA. HpI/IMCHI/IMOCTb CTEXUOMETPHUYCCKUX 3aKOHOB K
BEIIECTBaM C MOHeKyHﬂpHOﬁ u HeMOJ’IeKyI[f{pHOfI CprKTypOﬁ. HCCTCXI/IOMCTPI/I'—ICCKI/IC COCOMHCHMUA. (DaKTOpI)I, ornpeaeIAnmuue
BO3MOJKHOCTb CYHIECTBOBAHHUA HECTEXUOMETPHUIYCCKUX COBHHHCHHﬁ. HeCTeXI/IOMCTpI/ILICCKI/Ie COCOVHECHUA: OKCHU/bI U CyJ'II:Cl)I/IIH)I
METAJUIOB, UHTECPMETAJUIMIECKUE COCANHEHN A, CI)EIS])I BHEIPCHHUA.

Tema 2. KBaHTOBO-XUMHYECKO€E ONUCaHNe CTPOeHusA aToMa. CTpoeHHe 3J1eKTPOHHBIX 000J10YEK.
Ilepunoanyeckne cCBOMCTBA aTOMOB

HUcropus pa3Butus NnpejcraBieHnil o crpoeHnn atoma. Teopus Bopa. BonHoBas Teopus crpoenus atoma. JIBoiicTBeHHas
Npupoja 31eKTpoHa. [IpuHIMI HeonpeJeIEHHOCTH.

INonsTre 00 1eKTPOHHOM OOJIaKe. DJIeKTPOHHAs IUIOTHOCTh. PajinansHoe pactipesesieHre JeKTPOHHOM INIOTHOCTH OKOJIO
sapa aToMa BOJOPOAA B OCHOBHOM M BO30YXIEHHOM cOCTOsIHUSAX. [IoHATHE 0 paguyce aroma. KBaHTOBBIE unciia Kak
XapaKTepUCTUKU COCTOSIHUS JIEKTPOHA B aToMe. [ToHATHSA: SHEpPreTHIeCKNH YPOBEHb, IOy POBEHb, JJIEKTPOHHBIN CJIOH,
3NEKTPOHHAs1 000J104Ka, atToMHast opouTaib (AO). [Mpuniun [Taynm u eMKOCTh NeKTPOHHBIX 00osouek. [TpaBuno XyHia u
MOPSIAOK 3aII0JIHEHUS aTOMHBIX opOuTajeil. CTpoeHHe JeKTPOHHBIX 000JI0YEK ATOMOB JIEMEHTOB.

Iousitue 00 3¢heKTUBHOM 3apsiae siIpa aToMa. DKPaHUPOBAHUE 3apsijia JICKTPOHAMHU.
Tema 3. Ilepuoguueckue cBoiicTBa coeauHennii. BBeieHne B coBpeMeHHbIe T€OPUH XUMHY€eCKOM CBA3H.

IeproguuyHOCTL CBOWCTB aTOMOB. Pamuychl aToMOB 1 HOHOB. OpOuTasbHbie U 3 eKTUBHbIC paanychl. KoBaJIeHTHbIE, BaH-Iep
BaaJIbCOBbIE, METAIUIMIECKUE U MOHHBIE paTuychl. MI3MeHeHre aTOMHBIX M HOHHBIX PAJyCOB IO TIePHOIaM U TPYIIIIaM.
D eKTs cxaTus.

Wonmnzanmronnrie IIOTEHIIUAJIbI. q)aKTOpI)I, ornpeneArmue BEJIMYNHY NOHU3AIUOHHOT'O MOTEHIUAJIA. H3meHeHne BeTMIrH
MOHU3AIMOHHBIX MOTCHINAJIOB U PAINYCOB I10 IEPUOJAM U I'pyHIIaM.

CpoJCcTBO K 271eKTpoHy. DaKTOPHI, ONpeIesoIire BeIUINHY CPOJCTBA K NIEKTPoHY. MI3MeHeHIe BeMUUKH CPOJICTBA K
3MIEKTPOHY MO MEPHOJIAM U TPYIITIAM.

[NonsTre 00 MEKTPOOTPULIATEIFHOCTH IeMEHTOB. PasnmyHas TpakToBKa anekTpootpuuareabHocTu. [lkana IMomvHra.
HenocraTky KOHIENINK 3JIEKTPOOTPULIATENILHOCTH. VI3MEeHeHNe BEJIMUHH IeKTPOOTPULIATEIEHOCTH JIEMEHTOB TI0 MepHo/iaM
Y TpyIIaMm.

ITeprognYHOCTh XMMUYECKUX CBOMCTB 3JIEMEHTOB, TPOCTHIX BENIECTB M XUMUUECKUX COeMHEHMI. VI3MeHeHne BaJleHTHOCTH T10
nepuojiaM U rpymnmam. i3MeHeHre CBOMCTB 3J1eMEHTOB IO MEPUOJIaM U IPYIIaM B 3aBUCMOCTU OT CTPYKTYPbl BHEIIIHUX U
MPEABHEIIHNX JIEKTPOHHBIX 000JI0UEK U paMyCOB aTOMOB. M3MeHeHre XUMHUECKON aKTUBHOCTH METAJLIOB ¥ HEMETAJUIOB 110
nepuojiaM | rpymnmam. Mi3MeHeHre KUCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M TMIPOKCUIOB TI0 Tiepuoam U rpymmam.OcHOBHbIE
0COOCHHOCTHA XUMHUYECKOTO B3aUMOJICUCTBUS (XUMUUYECKOM CBSA3M) M MEXaHU3M O0Pa30BAHUSA XUMHUCCKOMN CBSI3M.
HachiiiaeMocThb ¥ HarpaBJIeHHOCTh XUMUUYECKOH CBs13i. KBaHTOBOMEXaHUYeCKast TPAaKTOBKAa MEXaHU3Ma 0Opa30BaHUs CBSI3U B
MOJIEKYJIE BOJOPOJA.

OCHOBHBIE TUTIBI XUMHYECKOU CBSI3U: KOBAJICHTHAS (HETOJISIpHAS U MOJIIpHAS), HOHHAS, MeTaJutndeckasi. OCHOBHbIE

TIOJIOKEHHSI TeoprH BaJieHTHBIX cBsizell (BC). OcobeHHOCTH 00pa30BaHusI CBSI3eH 110 JOHOPHO-aKIENTOPHOMY MEXaHU3MY.
MHoroneHTpoBasi CBs3b.

BaneHTHOCTh XMMHUUYECKUX 3JIEMEHTOB. MICTOpUSA Pa3sBUTUS IOHATUA BAJIEHTHOCTU. Pa3iMyHble TpaKTOBKYU MOHATUSA
BAJIEHTHOCTU B COBpPEeMEeHHON XUMUU. BaneHTHOCTD ¢ o3utuu teopun BC.
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Tema 4. MeTo[ BaJleHTHBIX cBsi3eil. MeTOx MOJIEKYISAPHBIX OpOHUTANE.

KounruecTBeHHbIE XapaKTEPUCTUKU XUMUYECKUX cBsizell. [Topsaok cBs3u. DHeprus cBsi3u. [iMHa cBsI3U. BajeHTHbIN yroJi.
CreneHb MOHHOCTH CBSI3U. D(P(HEeKTUBHBIC 3apsIbl XUMAYECKU CBA3aHHBIX aTOMOB U CTEIICHb HOHHOCTH CBSI3U. [IUTIOTBHBIA
MOMeHT cBsi3u. CTerneHb MIOHHOCTH CBSI3M KaK (DYHKIIMS Pa3HOCTHU JIEKTPOOTPULIATEILHOCTH B3aUMOJICHCTBYIOIINX ATOMOB.

HI/IHOJ’[LHHﬁ MOMEHT MHOT'OaTOMHOM MOJICKYJIbI. (DaKTOpr, orpeaeadrmue BEJIMINHY JUIOJIbHOTO MOMEHTA MHOT0aTOMHOM
MOJIEKYJIbI.

KoHuenus rudpran3aiy aTOMHBIX OpOUTalIell U MTPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ 1 MOHOB. KoHLenuus nonspusanim
MOHOB. TpaKkTOBKa MOJISIPHBIX CBSI3EH COTIACHO KOHLETILIMN MOJISIPU3ALAHA HOHOB.

Jlokanu3oBaHHbBIE U AETOKAIM30BaHHbIE CBSI3H. Tpex— 1 MHOI'OLICHTPOBBIC CBA3U.

Teopust monekyisipubix opoutaneit (MO). OcHoBHble nonoxeHus Teopun MO. DHeprerudeckas quarpamma. CBsI3bIBAIOIIME U
paspeixistioe MO. DHepreruueckue auarpammbl MO IBYXaTOMHBIX MOJIEKYJT SJIEMEHTOB 2-TO IEPUOJA.

. OTHOCHUTETbHASA yCTOI;'I‘{I/IBOCTb ABYXAaTOMHBIX MOJIEKYJT U COOTBETCTBYIOIIUX MOJICKYJISAPHBIX NOHOB. CpaBHCHI/Ie TCOpI/II;'I BCwu
MO.

Tema 5. MekMoJIeKyJIsAPHbIE B3aUMO/IeHCTBHsI. ArperatHble COCTOsIHHS BemecTBa. TBepaoe cocTossHue
BellecTBa

Cunbl BaH-fiep-Baanbca. OpueHTAIIMOHHOE, MHAYKIIMOHHOE U IUCTIEPCHOHHOE B3aUMOIEHCTBIS. PaKkTOPBI, OMpeesolie
SHEPrUI0 MEKMOJICKYJISIPHOTO B3aUMOJICHCTBISI. DHEPIHsi MEXMOJIEKYJSIPHOTO B3aMMOJEHCTBHSI B CPAaBHEHUH C SHEprUeil
XAMHYECKOTO B3aMMO/ICHCTBHS.

Bonopoanas cBa3b. [Ipuposa BOZOpOTHON CBSA3M, €€ KOIMIESCTBEHHbBIC XapaKTepPUCTUKU. Mex- M BHyTPUMOJICKYJISIpHAST
BOJIOPOJIHAS CBsI3b. BomopoaHast CBsI3b MEXy MOJIEKyJIaMu (PTOPOBOIOPOAA, BOABL, aMMuaka. CoeJMHEHNsI BKIIIOUCHUSI.
KnatpatHble coequHeHusl.

Kpucraminyeckoe cocTosiHue BelllecTBa. [leneHue KpucTalioB 1O TUITY CBSI3U: aTOMHBIE (KOBAJIEHTHBIE), UOHHBIE,
METAUIAYECKUE, MOJIEKYJISAPHBIE. PaKTOPBI, ONPEAC/IAIOIIME TEMIIEPATYPY [LIABJIEHUS UOHHBIX, AaTOMHBIX U MOJIEKYJISIPHBIX
KPUCTAJUIOB.

3aBUCUMOCTb (PU3MUECKUX CBOWCTB BEIIECTB C MOJIEKYJISIPHON CTPYKTYPOM OT XapaKkTepa MeXMOJIEKYISIPHOTO
B3auMojiericTBUSA. TeMneparypsl IIAaBJISHUS] U KATIEHHS B PsAJaxX BELIECTB CXOIHOTO COCTaBa, 0Opa30BaHHbBIX JIeMEHTaMU
oJHOM moArpynmsl. TertoTsl (ha30BbIX epexoJ0B. BimsHre BOMOpogHOM CBSI3K Ha (PU3MUECKHE CBOMCTBA BEILIECTB C
MOJIEKYJISIPHOM CTPYKTypoid. OfIue 0cOOeHHOCTH (DPM3UIECKUX CBOMCTB MOJIEKYJISIPHBIX KPUCTAJUIOB B CPABHEHUM C HOHHBIMU
Y AaTOMHBIMH KpPHCTaJUIaMH.

Tema 6. Xumuyeckasi TepMOJMHAMHUKA

OCHOBHBIE 3aJa4yn XUMUYECKON TEPMOJUHAMUKHA U XUMUYECKON KUHETHKH. OHpeHCJICHI/Ie HpHHHI/IHI/IaHLHOﬁ BO3MOXHOCTH U
NOJIHOTBI MPOTCKAHU A XUMUYECKON peakuuu. Bosmoxnoctn MPAKTUYCCKOro OCYIECTBIICHUA XUMUYECKON peakuuu.

Xumudeckasi cucreMa. BHyTpeHHs1s1 9Heprusi cucTeMbl. MI3MeHeHre BHYyTpEeHHEN SHEPTUX B X0J1e XUMUYECKUX ITPEBPalLeHUi.
INonsrue 06 suTanbnuu. COOTHOLIEHNE SHTAIBIINY U BHYTPEHHEH SHEPruu cucteMsl. Vi3MeHeHue SHTaNblIUY B X0
XUMUYEeCKOro npeppaitenus. CTaHaapTHast SHTAIbIMS 00pa30BaHus BelecTs. 3aKkoH 'ecca. BiusHue temneparypsl Ha
BEJIMUMHY U3MEHEHMsI SHTAIbIINY peakluy. FI3MeHeHre SHTaIBIIUY 1 HallpaBJICHUE POTEKAHUS peaKLyu.

Tlousrue 06 OHTPOIIUU. CTaHﬂapTHaﬂ 9HTPOIIMA BEUIECTBA. Busaue TEMIICPATypbl Ha BEJIMYNHY SHTPOINH. H3menenue
QHTPOIIUU CUCTEMBI ITPU (I)a3OBI)IX MpEeBpalliCHUAX U IPpU NPOTEKAHUN XUMUICCKUX peaKL{Hﬁ. W3menenue SHTPOIINU U
HalpaBJICHUE MPOTCKAHUSA PEAKIIHN.

Ioustue 06 sHepruu 'n66ca. CooTHOIIEHNE U3MEHEeHHs SHepriuy [ no0ca 1 U3MEHEHHI SHTAIBIIUN U SHTPOIUK CUCTEMBI.
CranpaprHas sHeprust [ u66ca oOpazoBaHus Beuectsa. iamenenue suepruu ['m66ca xummudeckodt peakipu. COOTHOIIEHHE
BEJIMYMH M3MEHEHHUs1 SHepru ' mO6ca u KOHCTaHTHl PABHOBECHSI.

Nzmenenne suepruu ['m66ca u HarpaBiieHre MPOTEeKaHUs peakliii. Bo3MOKHOCTD OIIEHKH HAITPaBJICHUS ¥ TIOJTHOTHI
MIPOTEKaHMs PEaKLIMM 110 BEIMYMHE U 3HAKY U3MEHeHNs sHepriu [ n60ca. Posib SHTaIBIMIHOTO, SHTPOIUITHOTO (paKTOPOB 1
TeMIIepaTypsl B OLIEHKE BOZMOXXHOCTH 1 TTOJTHOTHI IPOTEKAHWSI PEAKIMi MTPY pa3HbIX TEMITEpaTypax.

Sueprus ['m66ca oOpa3oBaHus BELIECTBA U €r0 TEPMOJMHAMIYECKasl yCTOMYMBOCTb. TepMOANHAMUYECKH YCTONYMBBIE 1
HeycToiunBble BelecTBa. TepMoauHaMuyeckast yCTOHUMBOCTD BEIIECTB M MX PEeaKLMOHHAsl CIOCOOHOCTh. BiusHue
KUHETUUYECKHUX (DAKTOPOB Ha PEAKLOHHYIO CIOCOOHOCTb BELIECTB. DIEKTPO-, (POTO-, PAANALIMOHHO-, TJIA3MOXMMIYECKHe
peakIy U BO3MOXKHOCTb MOJTyYeHHUs] TEPMOANHAMUYIECKH HEYCTOMYMBBIX BEIIECTB.

Tema 7. Xumnueckoe paBHoBecue. KuneTnka XuMuye CKHX peakmuil

O06pariMble 1 HEOOpaTUMBbIe XMMHUYECKHE peakn. X1UMIYecKoe paBHoBecHe. KoHcTaHTa XuMudeckoro paBHoBecHsi. Clsur
xumuueckoro papHosecus. [Ipunuun Jle Hlarenbe.

T'omorenHsle reTePOreHHbIC pEaKIIUU. Ilonstue o CKOpOCTH XUMHYECKOI peaKkuuu. 3akoH ﬂeﬁCTBHH Macc. <I>aKTop1>1,
OonpeaeaIArmnue CKOpoCTb XUMUYECKON peaknuu. Koncranra CKOpPOCTH XUMHYECKOI peakuuu.

MHorocraguiiasle peakuun. [Iopsaok 1 MOJeKyISIpHOCTh peakiyid. MHOTOCTaqMitHbIe MTPOIIECCH M 3aKOH JEHCTBHS Macc.

BiusHue TemnepaTtypbl Ha CKOPOCTb XUMUYECKOH peakuuu. TeMmnepaTypHblid KO3 (DULHEHT CKOPOCTU. DHEPrusl aKTUBALWU.
DdakTophl, oNpeaeAlre BeJMUYNHY SHEPriy aKTHBALUK. DHEeprus akTUBAallMK U CKOPOCTh peakluu. IlepexonHoe coctosiHue
WM aKTUBUPOBAHHBII KOMIUIEKC. Y paBHEHUE AppeHuyca.
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Bimsinue KaTaJIM3aTOPOB Ha CKOPOCTh XAMHYECKON peaknuuu. I'omorenHsle 1 re€TePOreHHbIC KaTATMTUYCCKUE PEAKIIU.
HpOMe)KyTO‘-IHI)Ie CTaJu B TOMOI'€HHBIX U I'€TEPOIrC€HHLIX KATAJIUTUIECCKUX PEAKIUAX. AKTHBHBIE HEHTPBLI TBEPALIX
KaTaJm3aTopoB. A,HCOp6HI/I${ CIJI/IBI/ILICCKEIH n XUMHYECCKasd. Hpnpona aILCOp6LII/IOHHI>IX cuit. Katanmurnaeckue AObI. I/IHFI/I6I/ITOpr.

Hennsie xnmudeckue peakimu. [Ipupoaa akTuBHBIX yacTurl. OCHOBHBIE CTaMY TIPOTEKAHUS ETHBIX PEaKIIH.
HepasBeTBiieHHbIe 1 pa3BeTBIICHHBIE LIETTHbIC PEaKIIMK Ha IIPUMepe peakiuii 00pa3oBaHUsl XJIOPOBOJIOPO/a 1 BOIBI.

Tema 8. ZKuakoe cocrosinne Bemecrpa. Qomue cBOHCTBA PACTBOPOB.

PactBopeHye Kak (PU3MKO-XUMUYECKHH Mpoliecc. VI3MeHeHHe SHTAIBIINK M SHTPOITHH ITPU PACTBOPEHHMH BEILECTB.
Conbaatarms. ConbBatsl. OcoOble CBOMCTBA BOJIbI Kak pacTBoputesns. ['uaparsl. Kpucramioruapars.

P ACTBOPHUMOCTDb BECHIECTB. PaCTBOpeHI/Ie TBEPAbIX, KUIAKUX U Fa3006pa3HbIX BellecTB. BausgHue TEMIICPATypbl, AaBJICHUSA U
IMprUpOAbl BEHICCTB HA UX B3aMMHYIO paCTBOPUMOCTb.

CnocoObt BbIPpAKC€HUS COCTABA PACTBOPOB: MACCOBasl N0JIA, MOJISPHOCTb, HOPMAJIbHOCTb, MOJIAJIbBHOCTb, MOJIbHAA JOJIA.

SHCKTPOHI/ITI/I‘{CCKaH nucconyanus. BiusHue IMprUpoOabl BEHIECTBA HA €0 CIOCOOHOCTh K SHCKTPOHHTHHCCKOﬁ auccouranyu B
BOJAHOM pPacCTBOpPE. MexaHu3M IUCCOIUAIU. FI/IIIpaTaI_II/IH HWOHOB B paCTBOpPE. OCHOBaHUS ¥ KUCJIOTBI C TOUYKU 3p€HHA TECOPUU
SJICKTpOJII/ITI/I‘{CCKOﬁ nuccoranuu. Mon TUIPOKCOHUA. AMCI)OTeprIC TUAPOKCUIBI. HBOHKaH TPaKTOBKa an)OTepHOCTI/I
T'MAPOKCHUAOB METAJITIOB. KucnorHo-ocHOBHO#M XapaKTep Aucconraliui riipOKCUJ0B B 3aBUCUMOCTHU OT MOJIOKECHUS DJIEMEHTOB
B HepHO[[I/I‘{eCKOﬁ CUCTEME. JII/ICCOIII/IaLII/IH CpE€OHMX, KUCJIbIX 1 OCHOBHbLIX COJIeH.

Tema 9. KosumuratuBHbie cBoiicTBa pacTBopoB. CHiIbHbIE H cJIa0ble JEKTP OJUThI.

HeanexTponutsl, 3akoHsl Payins, Bant-I'oddaOcmoc, ocmoTrueckoe gaBieHue, 3akoH Bant-TI'odda. M3oToHMueckue, runep-
Y TUITOTOHMYECKUE pacTBOPHL. [laBieHue rapa pacTBOPUTENS Hal paCTBOPOM, TEMIIEPATyphbl KUIIEHUs U 3aMep3aHusl PaCTBOPOB,
3aKkoHbl Payinis. U3oTonndeckuit ko3 uIeHT.

CuiibHEIE U cl1a0ble DJICKTPOJIUTHI. CrenieHb ArUCCOLIMAallUM 3JIEKTPOJIMTOB. cI)ElI(TOpI)I, ornpeneadomue CTereHb AMCCOLalm.
OCHOBHBIC NpeacTaBJICHUS TCOPHUU CUJIbHBIX JIEKTPOJIUTOB. HcrtuaHas n KaxXyHmasdcs CTEICHU JUCCOLUAlNN B paCTBOpax
CWIbHBIX 9JIEKTPOJIMTOB. KOHHCHTpaHHH HMOHOB B paCTBOPE U AKTUBHOCTD, KOE)(l)(l)I/IHI/ICHTI)I akTUBHOCTU. PaBHOBecHe B
pacTBOpax CmadbIX IJICKTPOJIUTOB. Koncranra JUCCoralyu. q)aKTOpI)I, BJIMAOMINE HA BEJIMYUHY KOHCTAHTBI AUCCOLIMALINU.
CBs13b KOHCTAHTHI JUucconranuu CO CTECIICHbIO TUCCOMAlIM. 3akoH p336aBHCHI/IH.

Tema 10. Teopun kucJjiot u ocHoBanuii. Peaknun B pacTBopax

Hucconmanust Boasl. KorcranTa aucconmarmu. VloHHOE pon3BeieHre. BiusiHre TemmepaTyphl Ha UCCOIAAIAIO BOIIBL.
BonopoaHslii mokas3arens.

Teopuu KUCIOT U OCHOBaHUI: Appenuyca, bpeHcrena-Jloypu (mporonutuyeckasi), consBocucTeM, JIpionca, Ycanosuya. Mx
OCHOBHbIE TIOJIOKEHUS.

INoustre o 6ydepHbIX pacTBOpax. TpyaHOPaCTBOPHMBIE JEKTPOJIMTH. PaBHOBECHE MEX/Ty OCaIKOM M HaCHIIIEHHBIM
pactBopoMm. [IponsBenienne pacTBOPUMOCTH. BivsiHue 0OJHOMMEHHBIX HOHOB Ha PacCTBOPUMOCTH BelecTB. [lepeBon
TPYXHOPACTBOPUMBIX OCAJJKOB B PACTBOPHMOE COCTOsIHUE. BisiHre pH pacTBopa Ha 06pa3oBaHue TPYJHOPACTBOPHUMOTO
BEIIECTRA.

OOMeHHbIe peakliy MexAy MOHaMH B pacTBope. OOLiue ycIoBus IPOTEKaHUs peakii OOMeHa B PaCTBOPAX JIEKTPOJIUTOB.
Honuble ypaBHeHuUs.

I'mpponus coneit. 'naposuns coseli o KaTMOHY M MO aHWOHY. MexaHu3M rugposnsa. MonekyIsipHble 1 MIOHHbIE ypaBHEHUS
ruaposn3a coseil. YeTbipe THIa cosiei B 3aBUCHMOCTH OT THIPOJIN3YEMOCTH COCTABIISIOIIMX MX MOHOB. BimsiHue nprupompl,
3apsiga ¥ paadyca MOHOB Ha MX ruaposnmsyeMocTs. CreneHs ruposmsa. Koncranra runponnsa. BansiHue KoHIeHTpamm
pactBopa, Temrieparypsl, pH cpenpl Ha crenens ruposmsa. l naponus Kucisix coseil. 'uaposms TpyIHOpaCTBOPUMBIX COJIEH.
CoBMmecTHBIH ruposu3 cosell. IlommMepusanys 1 HOJMKOH/IGH ALV TPOJYKTOB I'MPOJIN3a MHOTO3aPSIIHBIX HOHOB.

VYcnoBus nopasienus rugposuza. OOIme NPUHIMITHL MOTyYeHNs! JIETKOTHPOJIU3YIOIMXCS COJIEH, X OUMCTKH U CYIIKH.

HEBOHHLIS PacTBODPBLL. KUAKHUEC aMMUAK, Q)TOPOBOHOPOH " Apyrue paCTBOpUTEIIN. PaCTBOpI/IMOCTb BE€IIECCTBA B HEBOJHBIX
PacCTBOPUTEIIAX. Bo3MmoxHOCTD ArCCOolMallMM BEIIECTB B HEBOAHBIX PACTBOPAX.

Tema 11. KommiekcHbie coeaunenns. TepmoauHaMuka 1 KHHETHKA Peakuil ¢ ydacTHeM KOMILIEKCHBIX
coeauHennii. Teopun cTpoeHust KOMILIEKCHBIX COeUHEeHHUI,

KOOpHI/IHaHI/IOHHaH HCHACBIIICHHOCTb aTOMOB 1 BO3MOKHOCTb O6p330BaHI/IH KOMIIJICKCHBIX (KOOpHI/IHaHI/IOHHLIX COEHHHCHHﬁ).
CocTaB KOMIUIEKCHBIX COCHHHGHHﬁ. KOOpI{I/IHaHI/IOHHaH Teopus BepHepa. Bremmnssa u BHYTPCHHAA KOOPANHAILIMOHHBIC C(l)epI)I.
KaTI/IOHHbIe, AHWOHHBIC U HeﬁTpaJ'ILHLIe KOMIIJICKCBI. HOMCHKﬂaTypa KOMIIJICKCHBIX CO€HHH€HHﬁ.

TurnuuHbie KoMIUIekcooOpa3oBatenu. PakTopsl, ONpeIessiolue ClIoCOOHOCTh ATOMOB M MOHOB BBICTYIIATh B KAYECTBE
KOMILIeKcooOpa3oBateisi. KoopuHAIIMOHHOE YKCIIO0 KOMILIEKCOoOpa3oBaTesis. 3MeHeHHe KOOPAMHAIIMOHHBIX YMCEN aTOMOB
3JIEMEHTOB M0 IPYMINaM NeproJYecKoi cucteMbl. [1oy10XkeHre 2IeMEHTOB-TUITMYHBIX KOMILIEKCOO0pa3oBarteneii B
MIEPUOMYECKON 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 HCCTOI;'IKOCTH, KOHCTaHTa yCTOfI‘II/IBOCTH. 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. DieKTpoHBbIE OTEHIINATLI. XHMIYeCKHE HCTOYHIKA TOKA.,

OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC (E)HCKTPO,I[HLIG) NOTCHUUAJIbI KaK KOJIMYCCTBEHHAA XapaKTEPpUCTHUKA
OKHUCJ/IMTEIIbHO-BOCCTAHOBUTECJIbHBIX CUCTEM. YPaBHCHI/Ie HCpHCTa. 3aBUCHUMOCTD BEJIMYMHBI DJICKTPOAHOI O MOTCHIMAIa OT
KOHIEHTPAlM MOHOB B paCcTBOpPE, pH, TEMIICPATyPhI, KOMHHCKCOO6pa3OBaHI/I5{. HpHpona CKa4Ka MOTCHIHaJIa Ha I'PpaHULIE
pasfeiia (l)a3. BO,I[OpO,IIHBIfI IJICKTPOJ KaK IJICKTPOJ CPaBHEHUA. CTaHIIapTHLIC IJICKTPOAHBIC IMOTECHIUAJIbI N CITOCOOBI X
onpeneJIeHnd. 3aBUCUMOCTh MEXKAY BCJIMYMHAMU OKUCIIUTEIIbHO-BOCCTAHOBUTEJIbHBIX MTOTEHIIUAJIOB CUCTEM U U3BMEHCHUEM
HEPIrun I'u66ca. Mcmons3oBaHne CTAaHAAPTHBIX IMOTEHIUAJIOB AJIs1 OICHKU BO3MOXKXHOCTU IPOTEKAHUSA
OKHUCJIMTEIIbHO-BOCCTAHOBUTECJIbHBIX peaKqu/’I.

OKUCIIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BOMIBI. Y CTOMYMBOCTH OKHUCITUTEBHO-BOCCTAHOBUTEIBHBIX CUCTEM B BOIHBIX
pacTBopax.

SHGKTPOJIHI)IG IOTECHIHMAJIBI METAJIJIOB. CTaHJIapTH])Ie IJICKTPOAHBIC IMOTECHIAJIBI 1 E)IIGKTpOXI/IMI/I‘ICCKI/Iﬁ pAaa HaHpH)KeHI/Iﬁ
meTauioB. IlojoxxeHne MeTalioB B pAny HaHpH)KCHI/Iﬁ 1 BOBMOXHOCTb UX B3aHMO}1€ﬁCTBHH C BOﬂOﬁ, BOJHBIMH pAaCTBOpAMU
KHUCJIOT U IHCJIO‘-ICIZ, COJIAAMM APYTUX METAJJIOB. AKTHBHOCTh METAJJIOB B 3aBUCUMOCTH OT HX IIOJIOXKCHUS B pany HaHpH)KCHI/Iﬁ u
B HCpHOJlH‘ICCKOﬁ CUCTEME. HOI[60p OKMCJIUTENIEH U BOCCTAHOBUTEIIEH C Y4€TOM CTaHJAPTHBIX
OKHUCJ/IMTEJIbHO-BOCCTAHOBUTECJIbHBIX ITOTCHIIUAIOB. HI/IaI‘paMMI)I .HaTI/IMepa u q)pOCTa.

[ToHsiTHE O rAJIbBAHMUECKUX JIEMEHTAX, AKKyMYJISITOpaX.

Tema 14. daexrpouus. Kopposus. Ilepuoanueckuii 3aKOH B 001I1e 3aKOHOMEPHOCTH H3MEHEHHU CBOICTB
coeUHEeHNH

Koppo3us MeTajoB U CIJIABOB KaK 3JIEKTPOXHUMUYECKU MpoLiecc. MeToIbl 3aIUThl OT KOPPO3UU.

OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC IPOHECCHI C YYACTUEM IJICKTPUIECKOI'O TOKA. SHCKTpI/I‘ICCKI/Iﬁ TOK KaK CHJIbHBIA
OKI/ICIIHIOHII/Iﬁ u BOCCTaHaBJII/IBaIOIHI/Iﬁ areHT. CxeMbl IMPONLECCOB HA JIEKTPOAAX (I/IHepTHI)IX n aKTI/IBH])IX) IIPpHA IJIEKTPOJIN3E
paciiaBoB coJlel u BOJHBIX PACTBOPOB COJIeﬁ, KHUCJIOT ¥ OCHOBAHUH. BI)I,HCIICHI/IC Ha KaToJ¢€ BOAOPOAa, METAJJIOB. OxwucrieHrne
Ha aHOAE NPOCTbIX U CJIIOKHBIX AaHMOHOB.

Tema 15. I'asoreHsI 1 UX coeaUHEHUA

Oo61mas xapakTepucTuka a1neMeHToB. CTpoeHne aToMoB. M3MeHeHune 1o rpyIne aTOMHBIX paJuyCoOB, NOHU3ALMOHHbIX
MOTEHIIMAJIOB, CPOJCTBA K JIEKTPOHY M JIEKTPOOTPHLIATEILHOCTH 3JIEMEHTOB. BaJIeHTHOCTD 1 CTENEHN OKHCIICHHUST aTOMOB.
W3meneHne 1o rpynme yCTOHUMBOCTHA COSAMHEHNH B BBICIIEH CTENIEHN OKHCIICHHS aTOMOB. XapaKkTep XMMHUUECKUX CBSI3el B
coequHenusx. [IpuzHaku MetaymyHocTH y nozaa. OcobeHHocTH (propa.

Pusnueckue cBOICTBA MPOCTHIX BelllecTB. M3MeHeHne TemnepaTyp IUIaBJIeHUs U KUTIEHUs B psdy (prop-acrar.

XuMHJecKkue CBOMCTBA IMMPOCTBIX BEIIECTB. N3menenue 9HEPIrUuM CBA3U B MOJIEKYJIaX IaJIOTE€HOB I10 I'PYIIE U pEaKIIMOHHAA
CIIOCOOHOCTH rajioreHoB. OTHOIIEHUE K BOJE, mIC/jI04YaM, ME€Ta/JlaM U HEMETaJlJIaM. TOKCHYHOCTP rajI0reHoOB. Mepbl
IpeaOCTOPOIKKHOCTU ITPU pa60Te C rajlorcHaMm.

DopMbl HAXOXKASHUS TAIOTeHOB B prpoe. OOIMiA MPUHIMI HOJIyYeHHs] CBOOOIHBIX rajoreHoB. [Ipumenenue.
I'anoreHoBOJOPOABL. Y CTOMYMBOCTS MOJIEKYJI. XapaKTep XMMUYECKUX CBSA3ed B MOJIEKyIax. AcCoLMalusa MOJIEKYJI
(propoBomopoaa. Pusnyeckue CBOMCTBA raJIOT€HOBOJOPOAOB. Mi3MeHeHne TeMIiepaTyp IUIaBJIEHUs U KUMEHUS B pAAY
(propoBOIOPOA-NOAOBOAOPOL.

XuMr4ecKkre CBOMCTBa. PeakimoHHast ciocodHOCTh. BoccTaHOBUTEIbHBIE M KUCIOTHBIE CBOICTBA. OCcOOSHHOCTH

¢ropoBomopoHON KUCAOTHL. OOLIMe TPUHLMITHI OIYYEeHHs] TaJIOTeHOBOAOPOIOB. [IpOMBIIIIEHHOE MOTyYeHre COIISTHON
KHUCIIOTHL. [IpriMeHeHne COISTHOM U TUIAaBUKOBOW KHCIIOT.
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r aJIOrCHU/IbI. FEU'[OFCHI/I)II)I OCHOBHBEIE, aMCbOTepHI)IC, KHUCJIOTHBIC. HOJ'II/IMeprIe raJOr¢Hubl. CaorictBa. OCOOEHHOCTH
TuapoJin3a raJJoreHu10B pa3HbIX TUIIOB. r I/IJIPOCI)TOPI/I)]])I.

Oxkcuapl ropa, xjopa (1, 4, 7), 6poma(1), opa(5). Ceoiicta. Kucnoponconepxkaiiuye KUCIOTH Xj10pa 6poma, iofa. CtpoeHre
MoJieky1. CpaBHUTENbHAS] yCTOWYUBOCTh. OKUCIUTENbHBIE U KUCIOTHBIE CBOMCTBA. OOIIMe NPUHIIUIIBI IOy YeHUSI.

Coymn KHUCTIOpOACOACPKAIIUX KHUCIIOT TAJIOTC€HOB. OkucnuresbHbIE CBOMCTBA. CpaBHI/ITeJ'[bHaH yCTOfI‘-IPIBOCTb coJied ¥ KUCJIOT.
HpI/IMCHCHI/Ie T'ANOXJIOPUTOB, XJIOPATOB, IMEPXJIOPATOB. OKI/ICJ'[HIOIJ_II/IC, ropro4re U B3pbIBUATbIE CMECU Ha OCHOBE XJiopaTa U
nepxjopara Kajausd.

MeskrajioreHHble coeiuHeHust (MHTepranoreHunl). dropunst xiopa (1,3,5), 6poma (1,3,5,), ioxa (1,3,5,7). Xnopuasl 6poma
(1), ioma (1,3). CpaBHUTEbHAS YCTOWYMBOCTD (pTOPUAOB U XJI0puA0B. CTpOeHHe, MOyUeHUe, PeaKIIMOHHAS CIOCOOHOCTb.
PTOopUpYIOLIYE AaTEHTHI.

Tema 16. Kucinopoa u ero coennennsi. XaJbKOTreHbI M HX COe€UHEHUsI

ITpocTthie BemecTBa. AJIIOTPONHBIE MOANUKALINK KUCIOPOa. XUMUYECKast CBSA3b B MOJIEKYJIe KUCIOPOAA C MO3HULINIA TEOPUN
BC u MO. Crpoenne monekysisl 030Ha. [Tommmopdabie MoauduKaImm ceprl. Y CJIOBUS CYIIECTBOBAHMS JBYXAaTOMHBIX
MoJieKyJ1. I3MeHeHne HeMeTaJUTMUeCKMX ¥ METAJUTITYECKUX CBOMCTB MPOCTHIX BelecTB. [10aynpoBOAHIKOBBIE CBOWCTBA
ceJieHa.

XuWMUYeCcKue CBOMCTBA IMPOCTBIX BEIIECTB. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OTHOIIIEHUE IMPOCTBIX BEIIECTB K
METalylaM U HEMETaJlJlaM, BOJAC, KUCJIOTaAaM U LICJI0YaM.

CDOprI HAaXOXACHUA JIEMEHTOB B IIPUPOJEL. HpI/IHI_[I/IHbI NOJIy4Y€HHA KUCJIOpOda 1 O30HA. HpI/IMeHCHI/IC IMPOCTBIX BEIECTB.

T'unpunst H23. Ctpoenvie mosiekyi. TepmogunamMudeckast Y croitunBocTh. Pusnueckue cBoMcTBa. Mi3MeHeHue TemmepaTyp
TUIaBJIeHUs U KUTEHUs B PsIY BOJA-TEJLTyPOBOIOPO/I.

XumMuueckne CBOMCTBA. BoccTaHOBUTE IbHBIE Y KUCIIOTHBIE CBOMCTBA B pAAy Boaa- TEJUIypOBOAOPOA. CGpOBO}IOpOJI. CaoiicTBa.
TokcuyHoCTh XaJIbKOI'€HOBOAOPOOOB. O6HII/IC MMPUHIMIIBI UX TTOJTyYEHHA.

Xanbkorenupl. CpeiHie U KUCTIble XalabKoreHuapl. ['uaponus. O6imume npuHiuIisl notydenus. [Ipivenenne. XaabKoreHu bl
KAaK IOJIyIIPOBOJHUKOBbIE MaTEpUAJIBL.

Iepokenn Bonopona. Crpoenne monekyssl. [Toxyyenue. Y croitunBocts. OKHCINTENILHO-BOCCTAHOBUTENIBHBIE CBOMCTBA B
pasmmuHbIX cpenax. [IpumeHenue.

I'uapunst cepel HnSn. Ctpoenue monekys. ¥ croiunBocTs. KHUCIOTHBIE M OKMCIUTENIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
Honucynbduast. CpaBHUTETbHAS YCTOWYMBOCTD MOIUCYIB(UIOB U COOTBETCTBYIOIIMX UM KHUCIOT.

Oxcuapl. Oxcupt 351eMeHTOB (4,6). OcobeHHOCTH cTpoeHus. OTHOIIEHHE OKCUIOB K BOJIE, KMCJIOTAM M IIeJI0YaMm.
OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [TpuHIMIEI ToTydeHus. [IpuMeHeHre CepHUCTOTO Ta3a U BIUSHUE ero Ha
OKPYKAIOIIYIO CpeNy.

CepHucras, ceJeHUCTas U TeJUTypucTas KUcioTel. CTpoeHre MOJIEKYJI U aHHOHOB KUCIOT. KucaoTHeIe 1
OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHBIE CBOMCTBA B PAAY cepHHUCTas-TesuTypucTas KUCIoThl. Conu. Cysb(HUTh CpeJHUE U KUCIBIE.
I'uapoms coneit. OKUCIUTETPHO-BOCCTAHOBUTE bHBIE CBOMCTBA. [lomydeHue.

CepHas, ceneHoBas U TeJLTypoBast KUCIOTh. CTpoeHHe MOJIEKYJ U aHUOHOB KHUCJIOT. KUCTIOTHBIE M OKUCIUTETIbHBIE CBOMCTBA B
psify cepHas TeJurypoBast KUCJIO0TH. CBOWMCTBA pa30aBieHHOM M KOHLIEHTPUPOBAaHHOM CEPHOM KUCIIOTHL. [ MpaThl cepHOM
kucaotel. [Tonmucepnele kucaoTel. Oneym. IIpoMblIIEeHHBIE METO/IBI TOJYYE€HUS CEPHON KUCIIOTHL. TepmoarHaMudeckas
XapaKTepUCTHKA peaKLui OKUCIIEHUs CEpHUCTOrO ra3a. [IpuMeHeHune cepHOil KUCIOTH B IPOMBIIUIEHHOCTH. CybdaTsl.
I'uapocynedarsl. Jucynsdatsl (mupocyiabgatel). CeneHatsl. Tetypatsl.

Tuokucnots! 1 ux conn. Tuocymnbdartsl. CTpoeHre TuocynbpaT-noHa. BoccraHOBUTEIbHBIE CBOMCTBA THOCYIb(ATa HATPHUS.
ITpumenenue THoOCyIb(aTa HATPHUSI.

TTomMTHOHOBEIE KUCIOTH 1 UIX COJIH. FI/I,HpOCCpHI/ICTaH KHUCJI0Ta. CTpOEHI/Ie X MOJICKYIJI. OTtHocHTeIbHAS yCTOI?i‘IPIBOCTL nu
OKHCJINTE]IbHO-BOCCTAaHOBUTEJIbHBIE CBOMCTBA KHUCIIOT M MIX COJIEM.

I1epoKCOKHCIIOTHI cephl U UX coiu. IlepokcoMOHOCepHast M epOKcoAncepHask KUCJIOTH. CTpoeHHe NX MOJIEKYJI.
[epokcocynbdaThl. DNEKTPOCUHTE3 MEPOKCOKUCIIOT U coieil. X OKUCIUTENbHO-BOCCTAHOBHUTEIBHbIE CBOICTBA.

Tanorenupt cepbl. CpaBHUTEbHASA yCTOWUMBOCTb. CBOMCTBA. OKCcOXIOpUIbl cepbl. OKcoXI0pu cepbl. [JJUOKCOXJIOPU CEPHI.
Crpoenue moneky. 'maponus. CpaBHUTENbHASL YCTOWYMBOCTD PA3IMYHBIX OKCOTAIOTEHUIOB CEPBI, CeJIEHa, TeJLTypa.

Tema 17. A3oT u ero coeauHenns. IIHUKTOreHbl H UX COeJUHEHUS

CrpoeHue aToMOB, BaJleHTHOCTU. HaxoxieHue B mpupoje, aioTponus. A30T, CTPOEHHE MOJIEKYJIB M CBOIICTBA. AMMUAK,
CTPOEHHUE MOJIEKYJIbl, CBOMCTBA, COJIM aMMOHUs. ['unpasun. OKkcupl a30Ta, CTPOSHUE MOJIEKYJI, CBOMCTBA. A30TUCTas U
A30THAs KUCJIOTHI, MIX CBOWCTBA U coJii. A30THBIE ynoopenus. Pocdop, ero croiicta, Pocun. OKCHIBI U OKCO-KUACIOTHI
ocopa, ux comm. Pocopusie ynodpenust, bruonornueckas posb azora u ocdopa. MbIlbsIK, CyppbMa U BUCMYT, UX
CBOICTBA Y COETUHEHHUSI.

Tema 18. Bogopoa u ero coequHeHus. YrJjepo/, KpeMHHil, repMaHuil U UX COeINHEeHHsI.

Crpoenue aToma, nzoronsl, ocodoe nosoxenue B [IC. Ctpoenne monekyssl. HaxoxaeHue B pupoje, nojyueHne U CBOMCTBa
Bonopona. ['mapunpl. Bona, crpoenne mosekysbl. CTpyKTypa Jibjia ¥ KUAKOH BoAbl. ['MapaThl M KpUCTAIIOTHIPATHI.
Huarpamma cocrostaust Bogsl. CBoricTBa Boapl. [Ipupoausie Bogpl. OUnCcTKa BOABI.
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CrpoeHre aTOMOB, BAJICHTHOCTH, HAXOXKCHUE B TIPUPOJIE, AJUIOTPOIUs. YTiepos, ero cBoiictBa. Kapoumpl. OKcuis yriieposa.
VYrosnbHas kucioTa u ee conu. Kpemuuii, ero cBoiictBa. KpemHMeBbie KUCIOThI, CUIIMKATHI, UX CTpOeHue. I epMaHuii, 0JI0BO,
CBHHEII, UX CBOMCTBA U COETUHEHHU .

Tema 19. MeTa/Jibl B NepuoUY€ECKOl cucTeMe. MeTajlindeckas cBA3b. 30HHASI TeOPHsI MeTaJINUYe CKIX
KPHCTAJLIOB,

O6m1as xapakTeprcTrka MetawioB. Oomue cBoricTBa MetayutoB. Haxoxaenue B npupone. Illenodnsie u 1menoYHo3eMeTbHbIe
MeTaJlJIbl B BUJIE coiell. TuTaH, Maprasen, Xpom, xeJie30, Meflb, IUPKOHUI, TOPHil, ATIOMUHUN B BUIe OKCUJOB. PTyTh, KaIMui,
IIUHK, 0JIOBO, CypbMa, BUCMYT, HUKEJb, KOOAJIBT,Kelie30 B BUjle CybduaoB. CrocoOsl odoraieHust py I (cermapanus mo
yIeIbHOM Macce, MarHUTHas cenapalys, dproranusi). CocoObl HOydYeHHs] METAJUIOB (MTMPOMETaJUTy prUYecK i,
METaJUIOTEPMHUSI, THIPOMETAJUTY PrHisl, JIEKTPOMETAILTY Prusl, IMOPOITKoBast MeTauTyprusi). CrocoObI TOTyYeHUsT METAJITIOB
0CO00H YUCTOTHI (TIeperOHKa B BaKyyMe, 30HHAS TUIABKa, TEPMUUECKOE pa3JIoKeHUe JICTYUNX COSAUHECHUN).

Mertanmmueckas cBsi3b. OCOOEHHOCTH KPHCTAIUIMYECKOTO CTPOEHHsI OOJIBIIMHCTBA METAJUIOB. [IpescTaBieHns o 30HHOH
CTPYKTYype TBEpIOro Tena. XMMHUYEeCKask CBsI3b B METALIaX U o0pa3oBaHue "31eKTpoHHOrO ra3a”. [IoHsTrue 0 BaJIeHTHOM 30He,
3oHe npoBogumocTH (3I1) u pasperrennoit 3oHe (P3). [lepexprBanue B3 u 311, pa3nenenue 3anpenieHHON 30HOM. [leneHue
TBEP/IBIX TEJ Ha JUJIEKTPHUKH, MOTYITPOBOIHUKY U METAIUTBL. DJIEKTPOHHO-ABIPOYHAS TIPOBOANMOCTb.

Tema 20. Pu3uKo-XxNMHYECKIH AaHAIN3.

Dusuko-xumudeckuit aHam3 (PXA). M3yueHne (pU3MUECKOro CBOMCTBA CHCTEMBI KaK (DYHKIIMM COCTaBa VUM BHEIITHUX
ycnoBuil. Tepmuns! 1 nonaTnss PXA (roMoreHHble CUCTEMBI, T€TEPOreHHbIE CHCTEMBI, (ha3a, YMCII0 CTeNeHed CBOOOBI,
aBTeKTHKa). [IpaBuino ¢as I'mb66ca. Tursl guarpamm: 1.JJuarpaMma cocTOsIHUS ABYXKOMIIOHEHTHOH CUCTEMBI C 9BTEKTHKOM
(KOMIIOHEHTHI HEOTPAHUYEHHO PACTBOPUMBI B KMIAKOM COCTOSIHUM M HEPACTBOPHIMBI B TBEPIOM).

2.JInarpamma ¢ B3aMMHOM HEOTPaHUYEHHO! PaCTBOPUMOCTBIO B TBEPAOM COCTOSTHUM (3TO M30MOP(HBIE BEILIECTBA,
KPUCTAJUIN3YIOIHECs B OAUHAKOBHIX (popmax). TBep/ble pacTBOPHI (3aMEILEHUS U BHEAPEHNUS).

3.Inarpamma B ciy4yae 0Opa30BaHKsI XMMUIECKOTO (MHTEPMETAIUINYECKOT0) COeIMHEHU .
ITpuniumns! HeripepsiBHOCTH U cooTBeTcTBUsI H.C. KypHakoBa. MeTaymuioxumusi.

Twmnel MeTasios:

1.MetaJiibl B3aMMHO PacTBOPSIIOTCS B KHUIKOM COCTOSIHUH, & B TBEPIOM 00pa3yIoT IBTEKTHKY.
2.Metaisl He B3aUMOJEUCTBYIOT APYT C APYTOM HH B XKUAKOM, HU B TBEPIOM COCTOSTHUSIX.
3.Merasubl 06pa3yioT Apyr ¢ APYroM KUAKHUE U TBEPble PACTBOPHI JI0OOT0 COCTABA.
4.Mertasutbl 00pa3yloT Meky COOOM OIHO WM HECKOJIbKO METAJUTHUECKUX COEAUHEHHH.

Meranmueckue pacTBopbl. O0pa3oBaHUEe SHEPreTUUECKHX P YCIOBUM SHEPIeTUYECKOr0 U MPOCTPAHCTBEHHOTO
COOTBETCTBHS IIEPEKPHIBAIOIIMXCS OpOUTATICi. 3aBUCMMOCTb PACTBOPUMOCTH B METAJIIaX OT YKC/Ia BAJIEHTHBIX 9JIEKTPOHOB, UX
THIIA U SHEPTETUUECKOTO COCTOSTHHUA.

Kopposust MeTaynoB: XuMudeckas (IECTBIE CyXHX Ta30B, CEPOBOJOPO/A, JUOKCH/IA CEPBbI) U JIEKTPOXMMHUYECKAs
(paspylieHre MeTaia 3a CueT HEOAHOPOJIHOCTH B IIPUCYTCTBUHU JIEKTPOJIMTA) KOPPO3UIO. 3 CTA/INH JIEKTPOXUMHUUECKOTO
paspyienust Metaia: 1. AHOOHBIN npotiecc (epexoa MeTajula B pacTBOP MO/ BIMsIHUEM rugparanun). 2.Ilepexon anekTpoHa
OT aHozia K Karoay. 3.KaroaHblii mporecc - CBsI3bIBaHKE JIEKTPOHA AETIOJISIPU3aTOPOM (ITPOTOHOM MIIM MOJIEKYJION KHCIOPOa).

3amura ot Kopposuu. Kiaccudukaryisi METaJioB B 3aBUCMMOCTH OT UX aKTUBHOCTH.
Tema 21. [llerounble U MEJ0YHO3EeMeEJTbHbIE METAJLIBI.

Xumus s-31eMeHToB. CXOJCTBO CBOMCTB. XUMHUECKasd aKTUBHOCTS IiesouHbIX MeTasuioB (ILM). ITonspusyiomiee feiicTBie
IIIM. PactBOoprMBIe B Bojie cOU. TpyAHOPACTBOPUMBIE OKCOXJIOPATHI, XJIOPOIUIATHHATH U HAITPOKOOAILTATH KaJUsl, pyOuIus
U LIE3USL.

[lenounozemensuble MeTaiuisl (III3M). 3meHenne notennmanoB nonnsarmu (ITN) II3M. M3MeHeHre MeTaiInyecKux
cBoricTB. CBo¥iCTBa OepWLTHS U MarHusl. [IaroHaibHOe CXOJICTBO OSpHILIHS C ATIOMHHUEM, MarHUs C IUTHeM. AM(OTEepHOCTh
Oepwumus. "BepwimeBsie Tyun. PacripocTpaHeHre B 3eMHOU KOpPe B COOTBETCTBHH C TEOXMMUIECKUM MPpaBUIoM MeHeneeBa
nerkux [113M (kaibIuil, MATHUI), TSOKETBIX (CTPOHIINI, Oapwit).

Oxcuapt III3M. Ux cocraB MO. M3MeHeHre cuiia OCHOBAHUIA TIpH Miepexojie OT Oepuiiins K 6apuio. ['UIpoKCH/IbI Kasblus,
CTpOHLIMSA U Oapusi: UX CBOWCTBA. [ MIpOKcHa MarHus Kak OCHOBaHMe cpefHel cuiibl. [ uapokeuy 6epruiutist Kak aMgoTepHoe
ocHoBaHue. [TpuunHa aM(OTEPHOCTH - CIIOCOOHOCTh K KOMILIEKCOOOPa30BaHUIO (THAPOOKCOKOMIUIEKCH). ['Uaposm3 coneit
Oepruisl. Vi3MeHeHue SHepriy ruApaTaluy B psigy Oepusumiid, 6apuil. be3pognsle cyibdarsl KaJbLys, CTPOHLMS U OapHs.
PacTBOprMOCTSH cOJIelt OJHO3APS/IHBIX, IBYX- U Tpex3apsiaHbix aHuoHOB. Komuiekconatst [I[3M (kpome Gepriuivsi) XeJaTHOro
THIIA PACTBOPUMBIE B BOJIE.

Tema 22. Xumus d-31ementoB. Oomue 3akonomepaoctu. Crenenu oxkuciaenns. Kommiekcooopa3osanue.
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O01m1as XapaKTeprCTHKA MEPEXOJHBIX METALIOB. [lepexo/iHble MeTaJTbl KaK 31eMeHTHI ¢ d- win f-000I09KkaMi YacTHIHO
3aIOJTHEHHBIMH JICKTPOHAMH B M30JIMPOBAHHOM aTOME WJIM OOBIYHO BCTPEYAIOIIMMUCS COCTOSTHUSIME OKUCTICHUS. 3aroJIHeHe
3d-op6urasieii ckanmus. [Iposaisl 3amonHeHns 3d-opouTaiell y XpomMa U Mei. DMITMPHUYECKOe MTPABUIIO: HAanOoIee
SHEepPreTHYEeCKU CTaOWIILHBI JICKTPOHHBIE KOH(DUTYPAIIUY C HATIOJIOBHHY WJTH MTOJTHOCTHIO 3AITOJTHEHHBIMUA OPOUTAIISIMH.
HapymeHus nocienoBaTeIbHOCTH 3al0OJTHEHHS] OJTHOJIEKTPOHHBIX OpOuTaiell. MexaJeKTpOHHOE B3aMMOICHCTBHE U
(popMupOBaHMY TEKTPOHHOM KOH(UTYpAITUK. DHEPrusi MeKJIEKTPOHHOTO B3aUMOJICHICTBUS KaK CyMMa JIBYX
TIPOTHUBOIIOJIOKHBIX TI0 3HAKY BKJIAJIOB (TIOJIOKUTEIHHON SHEPTUU OTTAIKUBAHUS 3JIEKTPOHOB M OTPHIIATEILHON OOMEHHOM
sHeprun). OOMeHHas1 SHeprUsl PU B3aUMO/ICHCTBHIH JIBYX JIEKTPOHOB M SHEPrusl ClIapUBaHUS JIEKTPOHOB C OOPATHBIM
3HAKOM. He eJIMHCTBEHHBIN (hakTOp, BinsiHMe Ha yCTOMYMBOCTD SJIEKTPOHHON KOH(DUTY AU U3MEHEHHU ST BEIMIUHBI OOMEHHON
sHepruu u usmeHenus [1N.

Tema 23. Ckanauii, ”TTpHi, JaHTaH. Peqko3emMelibHbIE 3J1€eMeHTHI.

DnemeHTs! Mo60uHOH noarpymis [ B rpynmer: BxoasaT 32 anemenTa - 17 peakoseMenbbix (P32), akTuauii 1 14 ak THHUIOB.
P323: ckanauii, uTTpuid, 1anTaH u 14 nantaHu0B. I3MeHeHHe aTOMHBIX U MOHHBIX PaJuycOB (JIAHTAHUAHOE CXKATUE) B PSILY
uepuit - moteruid. CBOICTBA JIETKUX JIAHTAHUOB U JIAHTAHA, TSKEJNBbIX - U UTTpUs. [leieHue JaHTaHUIOB Ha LIepUeBYIO (JIaHTaH,
LepHil - eBpONUii) U UTTPUEBYIO (UTTPUIA, FaJOTMHUNA-TIOTENMI) NOArpYybL. [IBe MOArpyNnsl aKTHHUAOB: KIOPUS
(Topuii-kopuil) U 6epkims (Oepkni-noypencuii). CTerneH! OKUCICHUS JIAHTaHUIOB, iepus U eBportus. OcOOeHHOCTH XUMUN
JIAHTAQHUJIOB.

Tema 24. Tutan, nupkoHuii, radpHUi U UX coeJMHEHHsI. AKBa- U THIP OKCOKOMILIEKCHI.

Ioarpymnma turana (1Y B noarpymnmna ). CTerneHb OKUCICHUS U POCT aTOMHOTO HOMepa. MIi3MeHeHHe aTOMHBIX ¥ MOHHBIX
pamrycoB IpH MIepexoie OT TUTaHa K NUpKoHMI0. CBOMCTBA ITUPKOHUS U rachHYs. BiMssHUE TAaHTAHUTHOTO CKATHUSL.
XapakTepHble CTEeNIeH! OKUCTeHHs] TiTaHa. OOpa3oBaHUe TUOKCUIOB. PacTBOpeHre TUTaHA - B TOPSIUEH XJIOPUCTOBOIOPOTHON
U IJTABUKOBOW KUCJIOTaX, B KOHIICHTPUPOBAHHOM I1IeJIOU. PacTBOpeHue IIMPKOHUS U rapHMUsI 32 CUET UX OKHUCIICHHS U
obpasoBanus anHnoHHBIX KC. O6pa3oBaHue okTasprueckux akBakomiuiekcoB TutaHa(Ill). OcobeHHOCTH rHapoH3a.

Tema 25. Banaauii, Huo0uii, TanTax N3onoamncoe uHeHns BaHausi: 3aBUCHMOCTh cocTaBa oT pH.
ComnocrasJieHne peJ0KC-CBOMCTB.

Honrpymmna Banamus (YB moarpynma). CeoiicTBa HHOOUS U TaHTaNa. PU3NYecKre U XUMIYECKHE CBOMCTBA U HX CBSI3b C
HaJIMYMEM HECTIAPEHHBIX JIeKTPOHOB d-3JIeKTpOHOB. M3MeHeHus1 B sHeprusx ns- u (n-1)d-opourareii. CTereHb OKUCTCHUS
BaHAINSA B coeqUMHEHUX (0T 2+ 10 5+).. [loatomy peanusyorcs CTereHr OKUCTIeHUS HIOOUS 1 TaHTana (4+ u 5+).
Crabunmzalys CTerneHn OKUCIeHHs S+ (COeAMHEHNsI C KOBAJIEHTHOM CBSI3BIO - KUCTIOPOAHBIE M TIOT€HU/IbI). XUMHUeCKast
YCTOHYMBOCTh METAJIJIOB.

PactBopeHie BaHausl B TJIABUKOBOM, a30THOM, KOHIIEHTPUPOBAHHOW CEPHOI KUCJIOTaX M B LIapcKou Bojke. OOpazoBaHue
BaHamH-MoHa. ['excapropunnbiii KC Banagus (V). PactBopeHre HHOOUMS M TaHTalla B TUIABUKOBOW KUCJIOTE U €€ CMECH C
a3oTHOM Kucnotor. O6pazoanue dpropuausix KC.

VoHbl 351eMEeHTOB MOATPYIIIEl BaHAJWS Kak 7kecTkre KUcioThl? 1o [Tnpcony. BanaaneBble KMCIOTHI, BaHAJATHI 1
M30TI0JIMBaHaaThl. PaBHOBECHS B pacTBOpax COeAMHEHWH BaHaus B 3aBucuMocTy oT pH. BanaguH-noH (amokcoBanaauii Y),
KaK OCHOBHasI XUMUYecKast (popma cymecTBoBaHHs BaHaaus (Y) B CHIIBHOKHCIIBIX PaCTBOpaX.

Tema 26. Xpom, M0JiH0 1eH, BoJb(ppam. Okcuabl, rupoKCcHIbl, KHCJI0Thl. KoMmiekcHbie coeaunennst xpoma (IIT).

SAEKTPOHHBH
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Coemunenus xpoma (I1). Hanbosee xapakTepHast CTenieHb OKUCIIeH s 11 Xpoma. CBOMCTBa OKcra Xxpoma. M3meHeHue
OKpacku pacTBOpoB coserd xpoma (III) B 3aBUCMMOCTH OT YCIOBUI.

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

Paznmunble coenquHeHnst MoMOaeHa 1 Bosibhpama ? yCIIOBUSI I3MEHEHHUsI CTeTeHel OKKcIeHus1. Banmonerictere ¢
KUCJIOpoJoM Bo3ayXa. [ToMMKUCIOTH (coiepKaT OCTATKU OHOM U TOM K€ KUCIIOThI) U F€TEPONOJMKHUCIIOTHI (COIepKaT OCTATKU
Pa3HBIX KUCJIOT).

Bimsinue pH Ha cyiiecTBOBaHHE M30IOIMMOJMOIATOB B Pa3/IMIHbIX (hopMax: MIe0YHAs Cpejia - peodnagaet
MoJmOaaT-aHuoH, pu pH = 4-5 o6pa3zyercs rentamonubaar, npu pH MeHblie 5 - OKTaMOIUO/AT.

Tema 27. Mapranen, Texaenuii, peanii. ColicTBa coeJJUHEHAH MaPTaHIa ¢ Pa3JNYHLIMHA CTENEHSIMU OKHCJIEHHS.
3aBucumMocTh motTeHmuasma ot pH.

Hoarpynmna mapranua ( VII B nmoarpynma). Coexunerust maprauiia B cocrosiuusix okucienus I, 111, IV, V, VI, VII. Hau6onee
YCTOWYMBAsI CTETIEHb OKKCIIEHUs peHus 1 TexHelusi. OCOOSEHHOCTH PACTBOPEHHMSI METAJLIOB: MapraHiia B pa30aBIeHHbIX
KHCJIOTaX, PEHUsI ¥ TEXHELMs] B @30THOW KUCI0Te (00pa3oBaHue MeppeHaToB U neprexHatatoB). CTabuin3aius cTerneHu
okuciennsa VII.

Coenunenust mapranna B crenienn okucienusi (II). Ycnosus nepexona B crenens okucienus (VI) u (VII).

Mapranen (IV). BoccranoBnenre nupostio3nTa (IMOKCHAa Mapradna) B cyibgat mapranma (II). O6pazoBanue KiacTepoB (Ha
NpUMEPE peHusl).

Maprasnen (VI). Conu maHraHate! (peHaThl, TeXHaTaThl). Peakuiuy qucnponopMoOHMpoBaHusl MaHraHaToB. BocctaHoBieHNe
MaHTaHATOB B KUCJIOU, HEUTPAJIbHON WU IIEJOYHON cpeax.

Coemuuenns mapranma (VII), rexuenus (VII), peaus (VII). B cpene Boccranoenenue nepmanranata B kucioi (Mapraser (11),
B HEUTpaTbHOM (AMOKCHI MapraHIia (TIUPOJIO3NT)), MEOYHOH (MaHTraHaT) cpeaax.

Tema 28. ’Kesne3o, kKo6aJbT, HUKeJb. KoMnIekcHbIe cOeIHHEHUsI: YCTOWYHBOCTh, JHEPreTHYECKNe JUarpaMMbl.
PoJb B 0H0JI0OrHYeCKHX NpoLeccax.

VIII B noarpynmna. Knaccudukanus no seprukany 1 no ropusontam (3 nepuona d-snemeHros). [lo BepTukamu: Tpuaaa
Kesesa (pyTeHUi, OCMUIT), Tpuaaa KodabTa (oAU, UpUANK), Tpraaa HUKes (TaUIa i, IiaTiasl). [1o ropusoHTamm:
CeMeMCTBO KkeJie3a (kele30, KoOabT, HUKeJIb), CeMEHCTBO IUIATUHBI (PYTeHUs], POAUS, HaJUIAIKsl, OCMUM, TUIATUHA, UPHANIA).

Tpuajpl 10 BEPTUKAJIN: CXOACTBO MO CTPOSHUIO BHEITHHUX JIEKTPOHHBIX 000JIOUEK, peasin3aliis 0osiee BHICOKUX CTeleHen
OKHCJIEHUS1, POCT MHEPTHOCTH. XUMHYECKUE CBOICTBA Kejle3a: 0COOEHHOCTH B3aMMOJEHCTBHS C pa30aBJIeHHBIMU KUCIIOTAMH, C
KOHILIEHTPUPOBaHHO a30THOM 1 100%-HO¥ cepHOit KUCIOTOH (IIpoLiecchl MaccuBalym). BzanmoeiicTere co mesoyamu:
ycioBusi 00pa3oBaHus ruipookcokomMiuiekca xenesa (I1). CoiictBa coenuuenmit xene3a (I1): ycToORYMBOCTD K KUCTOPOLY
BO3/lyXa B coctaBe coiu Mopa. KaTnoHHbIe 1 aHMOHHBIE KOMILUIEKCHL. Pa3imuuns no tepmoarHamMudeckoit ycroitunBoctu KC
xkene3a (IT) ¢ muranmamu cinadoro moJist U cuitbHoOro nosst, corsacHo TKIT. Coepunenust xene3a (I). Tuaponus pactBopos
coneit xeneza (I1I). BrusHue cuabHBIX KUCIIOT, MIEJIOYHON cpedbl Ha ruapoin3. CXOACTBO OTIENbHBIX CBOMCTB COJIEH kele3a
(IID) ¢ consamu xpoma(Ill), amomunus(I), sxene3za (IT) ¢ maraus (IT). YcrolunBocTh KATUOHHBIX U aHMOHHBIX KC.

CgolicTBa KOOAJIbTa M HUKEJISI: pACTBOPUMOCTD B KUCJIOTAX M IeJiouax (60JbIias HHEPTHOCTh, YeM Y KeJie3a). Y CTOMYMBOCTb
KC kob6anbra (IT) n mukens (I1) mo oTHoIIEHHIO K KHcTopoay Bo3ayxa. OKTasgpudeckas U Tepasapuieckas KoHdurypauun KC
ko0anbT (IT). Oxrasgpudeckue (akBaKC) u Terpasnpuyeckue KC aukens (I1). YcnoBus peanu3anyy IIOCKOKBaIPaTHON
koHpurypanuu. BoamoxkxHOCTh 00pa3oBaHus xe1aToB - Hukelb (I1) ¢ IUMETHIITIHOKCUMOM.

Tema 29. MeTajibl nIaTUHOBOM rpynnsl. Kunetuyeckasi uHepTHOCcTh. KoMIieKcHbIE coeIMHEHUsI: M30MepHs,
3¢ ¢ exT TpaHC-BIAUSIHUSL.

ITnaruHoBbie MeTasubl ([TM). Hanmuune BbICIIMX CTeeHel OKUCIICHUS Y TUIATMHOBBIX MeTaJuIOB. CIIOCOGHOCTD K
KOMILUIEKCOOOpa30BaHuI0. JJOHOPHO-aKIENTOPHOE B3AMMOJICHICTBHE U yBeJIMUeHUe paciiervienus d-opoutanei
KPUCTAJUIMYECKUM TosieM Juranaa. O6pa3oBaHie KOBAIEHTHBIX CBsi3el ¢ mranaoM. ObpasoBanue HU3KocrmMHOBEIX KC (maxe
¢ urangamu ciadoro noist). Maepraocts KC. M3menenne kunetndyeckoit uHeptHocTd B I1C 1o BepTUKaiu: (CBs3b ¢
YBEJIMYEHNEM SHEPTUM PACHIEIVIEHHUS KPUCTAJUITYECKMM TOJIEM JIMTAaHIOB 1 YBEJIMYEHUEM IPOYHOCTH KOBAIEHTHO! CBS3H
MeTasut ? ouranm). [ToBeimeHue geopMupyeMOoCTH JIEKTPOHHBIX 000JI0UeK Y Tsokebix [IM

Tema 30. Meab, cepedpo, 3010T10. Incnponopuuonnposanue coequaenuii M(I). Coequaennst meau (IT). ®opmbl
KOOP/AMHAIIMOHHOTO MOJIHY/Ipa.

Honrpymma meau (1 B moarpymma). [onspusymoiee nericterue Meau, cepedpa 1 30710Ta. MI3MeHeHre XUMHUYeCKO aKTUBHOCTH
OT M€/ K 30JI0Ty. Y CTOIUMBOCTh Ha Bo3yxe. Pacronoxenue B psiay HarnpsikeHuid. PactBopumocTs: Menp 1 cepedpo - B
KOHLIEHTPUPOBAHHBIX a30THOM M CEPHON KUCIIOTaxX (B XJIOPUCTOBOJOPOJHON KUCIOTE B IPHCYTCTBUU KUCIIOPO/IA), 30JI0TO - B
ropstuei ceJIeHOBOW KUCIIOTE U B IAPCKOM BoKe. XapaKTepHas CTelleHb OKHCIIeHus i cepedpa. KomriekcoobpaszoBanne
coenuHeHmit Memu (1) u cepedpa (1) B ammuake WM B U30BITKE OJJHOMMEHHOTO aHUOHA. XapaKTepHasl CTeleHb OKVMCIICHUS ISt
menu. M3menenne nBeta coneit meau (I1) 3a cuer komruiekcooOpazoBanus. AMQoTepHOCTs riuapokcuaa memu (IT).
O6pazoBanue rugpookcokynpara. meau (IT) PactBopumocts B n36biTKe ranorennjoB. Katnonnsie n annonnsie KC (Kympatsr).

XapakTepHas CTeleHb OKUCIICHUS [UIs 3010Ta. AM(OTEpHOCTh OKcuaa u ruapokcua 3oora (). O6pasoBanue aypaTtoB ¢
KOODPAMHALMOHHBIM YHUCIIOM 4.

KonrposbHas padora
Tema 31. Pa36op koukpeTHoil cutyanuu: Pacimenienue d-ypoBHA KPUCTAINYECKHAM I0J€M Pa3HOl CHMMETPHH.
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M3meneHre MakCHUMaIbHOM CTEIIEHN OKMCJICHUA, OTBe‘-IaIOI_[ICﬁ YCTOfIqHBLIM COCIUHCHUSAM B TOPU30HTAJIbHBIX pAdax
NEPEXOIHBbIX METAJIJIOB (321 CUET YBCJIMYECHHU A YUCJIa JIEKTPOHOB U 3a CUET UX CHapI/IBaHI/IH). CBs13b HepeMeHHOﬁ CTCIICHU
OKHUCJICHUA C 3allOJITHEHHBIM MMOAYPOBHEM.

MarnutHsie cBoiicTBa. CITMHOBBIA MOMEHT ¥ YHCIIO HECTIAPEHHBIX JIEKTPOHOB. [IOHATHE O AMaMAarHUTHBIX U MTApaMarHUTHBIX
aToMax (MoHax). BeicokocnmHoBbIe U HU3KOCTIMHOBBIE KC.

Ontuueckue cpoiictsa. Teopus kpuctamueckoro nojist (TKIT) u marautHsle cBoiictBa KC nepexoHbIX METAJUIOB, UX
okpacka. [lepexos HOpMaJIbHOTO B HEBO30YKJEHHOM COCTOSIHUSI JIEKTPOHA Ha t2g-0pOuTaib, Nepexo J1eKTpoHa B
BO30YKIEHHOM COCTOSTHUH Ha eg-OpOuTab.

Tema 32. Xumus f-31emenToB. CemeiicTBo JaHTaHUA0B. JIanTanugHoe c:xkatue. CeMelicTBO aKTHHHIOB.
TpaHcypaHOBbIE 3JIEMEHTDI.

Hawubornee ycroiurBasi CTelieHb OKUCIICHUsI JJaHTaHUI0B. CTerneHb oKucieHus nepusi. OCOOEHHOCTH XMMUM JIAHTAHUIIOB:
00pa3oBaHUE COCAMHEHUI C MPEUMYIIIECTBEHHO HOHHBIM TUIIOM CBs13u (aHanornuHo 11I3M), mis f-opouraneit u d-opouranei
XapaKTepHO paclleIUIeHre B ToJsIX OoJiee HU3KOW CUMMETpHH, YeM cpeprudeckast, 3¢deKT cTabuim3aniy KpUCTAINYECKUM
1oJIeM He3HA4MTeIeH.

AKTUHU[IBL: paAMOAKTUBHbIC CBOICTBA B OTJIMYKE OT JIAHTAaHUOB. CTaOMIbHOCTE N30TONOB. Hajimune HeCKoIbKO 3JIeKTPOHHBIX
koH(purypanuii. ConoctaBieHne sHepruu St- u 4f-351eKTpoHOB.

TpaHCcypaHOBBIE JIEMEHTHI.
Tema 33. I'anumii, naauii, Taammii. Iloctonepexoaabie MeTaLIbl. BropuyHas nepuouaHoCTb.

INocTrnepexonHbie MeTaUIbI (TAJUTAR, WHIWH, Tauwii). OTIMYre OT THUITHYECKUX (O0p U aloMUHUIA). BiMsiHAEe Ha CBOWCTBA
MOJIHOCTBIO c(hOpMUPOBaHHOM 18-351eKTpOHHON 00010uKa. HEMOHOTOHHOCTB KaK "BTOPUYHAS IEPUOANYHOCTD' B TpyIax
MOCTIIEPEXOJHBIX 371eMEHTOB. IIpOTHBOMOI0KHOCT TEPEXOAHBIM 1eMeHTaM. DPpheKT UHEPTHOII Mapsl.

Tema 34. bop u amovunnii. F'uapuabl, okcuabl, riApokcuabl. bopHas kuciaora

AMOMUHUI 1 60p. AMIOMUHUIA - TUIIMYHBIA METaJU1, HO €r0 COeIMHEHMUsI KOBAIIEHTHBI. AM(OTEpHBIE CBOICTBA AJIIOMUHUS,
orinyue oT 6opa. AHnoHHbIe 1 KatnoHHble KC anmomunust. OOpa3oBaHue OKCUIHON IJIGHKU: pACTBOPUMOCTD B IIe/I0Yax.
BiaumoperictBue ¢ kuciotamu. ['unpomms coneit amomunus (I1I).

Bop. O6paszoBaHue GOPHON KUCTIOTHI, KaK KUCIIOTHI JIplonca. Obpa3oBaHHe GOPOBOLOPOIOB - COSAUHEHUI C IepUIUTOM
3JIeKTPOHOB. TpeXIeHTpoBast CBS3b.

Tema 35. MuepTHbIE ra3pl.

OTKphITHE 6J1aropoIHBIX ra3oB. [IpocThie BemecTBa 61aropofHbIX ra3os. VX omHOATOMHOCTh. MI3MeHeH e CBOMCTB B Py
TeJii - HEOH - apTOH - KPHUIITOH - KCEHOH - paJIoH (pagrychl aTOMOB, YHCIIO SJIEKTPOHHBIX 000JI0YEK, TTOJISIPU3YEMOCTS ).
"Muccunanus” reausi. Paguanmonssie 3pdeKTsl pagoHa.

BHrelHue 71€KTPOHHbBIE YPOBHH OJIarOpOJHbIX Ta30B. XUMUYECKUE COCAMHEHNS] KPUIITOHA U KCEHOHA ((PTOPUIIBI, OKCUIIBL,
okcugropuasl). CTpyKkTypa (PTOPUAOB KCEHOHA Pa3IuYHOro coctaBa. CUCTEMBI C MHOTOLICHTPOBBIMU JIEIOKATT30BAaHHBIMU
MOJIEKYJIIPHBIMU OpOUTAISIMU KCEHOHA U KpUnToHa. OcoOeHHOCTH ruziposun3a (propugoB kceHoHa. KceHoHOBas KuCToTa.
OkucMTe bHBIE CBOMCTBA BOJHBIX PACTBOPOB KCeHOHa. KoMIuiekcHble coennHeHus KceHoHa U KpunToHa. O0pa3oBaHue
kiarparoB. ObsnacTu npuMeHeHust 6J1aropoIHbIX a30B.

5. IlepeyeHb yueOHO-METOUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJaloImUXCcs Mo
JUCHUNUIIHE (MOIYJII0)

CamocrosTesbHas padoTa 00yYaIOILIMXCs BBIIOIHAETCS MO 33AAHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactust. CamocTosiTeNbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSTEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCsl BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3zieioB) JUCHUILIMHEL, TaK U IPOPadOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOMN paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HAIIpaBJIeHHblE Ha 3aKpeTIeHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
FOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzanyst CaMOCTOSITENILHON padoThl 0OYYaIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl 1 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECypCaMu, BKITIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEPKAEH MPUKa30M
MuHKCTepCTBa HAYKH U BICIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

[Mucemo Munucrepersa obpaszoBanust Poccuiickoit @enepatm Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/ieHuiT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmi)
(penepaspubIil yHUBEpCUTET"

INpaBuna BHyTpeHHEro pacrnopsjika eiepaabHOro rocy1apcTBEHHOI0 aBTOHOMHOT'O 00Pa30BaTe/IbHOTO YUPEkKJEHH BBICLIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKTHI KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

SAEKTPOHHBH
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6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPhl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIOoIaracT u3y4YeHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Kapanerbsiaiy M. X., [Ipakun C.1. O011ast ¥ HeopraHuveckasi Xumus -
http://chemistry-chemists.com/forum/viewtopic.php7f=9&t=18&p=1928#p1928

Karastor cchitok Ha Xumudeckue pecypcsl Poccuu u 3apyoesxsbs - http://www.chemport.ru
KOV . Xumuyeckuii uHctuTyT M. A.M.ByTiieposa. Bubimoreka - www.ksu.ru/f7/bin_files/Neorgan_Chimiya.doc
Ob6pasoBatenbHbie pecypchl MHTepHeTa ? XUMUA - http://media.ls.urfu.ru/chemistry/

DJIEKTPOHHBIE pecypchl XUMUYECKOrO UHCTUTYTa KOV -
http://repository.kpfu.ru/?r_id=7&p_type=21&P_CHECK_EMP_EOR=1&P_CHECK_STUD_EOR=1

9. MeToquuecKne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILIMHBI (MO TyJis1)

3AE
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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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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
paboTh

YcrnemHoe BhINOJHEHUe Tab0paTOPHBIX pa0OT 3aBUCHUT OT CTENEHU MOJrOTOBISHHOCTH CTYIEHTA U YMEHHUS
MIPUMEHUTh CBOM 3HAHUS U TOJIyUYeHHbIe paHee HABBIKY Ha MpakThke. Heo6xommmo 003aBecTuch Bcem
HEOOXOJUMBIM METOANYECKUM OOeCIIeYeHUeM JIsl YCIIEITHOTO BHIIOJIHEHHS padoT, KOTOPOE PeKOMEH/IOBA
npenojaBatesib. O0s3aTeNIbHO O3HAKOMUTBCS C TPAPUKOM HPOBEICHUS JIAOOPATOPHBIX M MPAKTUIECKUX PaboT U
HMX TEMATUKOM.

[epen mocerieHreM J1a6OPATOPUU U3YUHUTE TEOPUIO BOIIPOCA, CBS3aHHYIO C KOHKPETHBIMU JTaO0PATOPHBIMU
paboTamu, 03HAKOMBTECh C PYKOBOJCTBOM 0 COOTBETCTBYIOIIEH paboTe U MOArOTOBbTE MPOTOKOJ MPOBE/ICHMU S
paboThI, B KOTOPBIA 3aHEeCHTe Ha3BaHHe pabOThl, €€ 1eJib, UCIOJIb3yeMble PEAKTHUBBI U MPUOOPHI, 3arOTOBKU
TAOJIHII JUTsI 3aTI0JIHEHUSI SKCIIEPUMEHTAIbHBIMU JIAHHBIMU HAOMIOICHUI B XO/Ie TIPOBEJICHUS] COOTBETCTBYIOIINX
peaKivii; ypaBHEHUS] XUMHUUECKUX PEaKIIUid, KOTOpbIe OYyT OCYLIECTBJIECHbI IIPY BBIMOJHEHUHN SKCIIEPUMEHTA;
pacuetHbie (hopmyJibl. Ecitit 3T0 nperycMaTpruBaeT MpoOTOKOJ BBIIOJHEHUST paOOThI, IPOBEANUTE MATEMATUUECKYIO
00pabOTKY pe3yJIbTATOB C LEJIbIO BHISIBICHUS MTOTPELIHOCTEN MOTyYeHHBIX B XOJIe 9KCIIEPUMEHTa Pe3yJIbTaTOB.
OdopmiieHe 0TYETOB JIOJKHO MPOBOJUTHCS MOCIE OKOHYAHHUsI paboThI B IAO0OPATOPUH.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMCHHOBaHHOﬁ
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'[J'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’IaHI/IpOBaHI/IC BpEMCHU,

HCO6XOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast

IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a HCO6X0)]I/IMO 1o Ka)KHOfI
TEME NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHOX(CHHﬁ,
TE€PMUHOB, CBeHeHHﬁ, Tpe6y101ul/1x 3allOMHUHaHUA U ABJIAIOIIUXCA OCHOBOIIOJIaraloniiMu B 3TOU TeMe A
OCBOCHUA MOCJIEAYIOIIUX TEM KYypca. IIJ'IH paclinpe€HrA 3HaHUSA 1O JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
I/IHTepHeT-pecprLI; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€praJibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIoJaBaTe/IEM. HpI/I IIOAIOTOBKE K KOHTpOJ’IbHOfI pa60Te HCO6XO)]I/IMO MMpoOYnTaTh
COOTBETCTBYIOINE CTPAHHUIIBI OCHOBHOT'O y‘-Ie6HI/IKa. JKenaTeapbHO TaKXke YTEeHHUE HOHOJ’IHI/ITGJ’ILHOﬁ JIMTEPATYPHI.

3a4Y€T U 9K3aMCH

DK3aMeH NPOBOAKTCS TI0 BCEM pasziesiaM u3ydaeMoro Kypca. Llesnbio sk3amMeHa siBiisieTcst (GOpMUPOBAHKE
CTYJ[IeHTA HABBIKOB aHAJIN3a TEOPETUYECKUX U MPAKTHUYECKMX 3HAHUI Ha OCHOBE CAMOCTOSITEJILHOTO N3YUeHUS
y4eOHOI 1 Hay4HOM JIuTepaTyphl. Ha 9k3aMeH BBIHOCATCS! KpYITHbIE TEOPETUYECKUE BOIPOCHL. B OT/EIbHBIX
CIy4yasix BOIPOCHI, CBSI3aHHBIE C pealu3alyeil MpakTHIeckux 3aaad. OT cTyIeHTa TpedyeTcs:

- BJIAJICHHE U3YYEHHBIM B X0l y4eOHOrO0 Ipoliecca MaTepruaioM, OTHOCSIIMMCS K pacCMaTpUBAaeMbIM
npoGiemMam;

- 3HAHME Pa3HbIX TOUYEK 3PEHHs IO COOTBETCTBYIOIIEH MpodiieMe, yMEHHEe CONOCTABIATh UX MEXAY COOO0H;

- yroryOJIeHHbIe 3HAHU S, TIOJyYeHHBIE TIPH MIOMOILM KCIIOb30BAHUS JOTIOTHUTENbHBIX MaTEPUAIOB IPH
MOZATOTOBKE K 3aHATHIO;

- HaJIM4Me cOOCTBEHHOr0 MHEHUS 10 00CYKIAEMBIM BOIIPOCAM M YMEHHUE er0 apryMEHTHPOBATb.

DK3aMeH - 3TO He TOJIBKO (popMa KOHTPOJIsL, HO M METO[ yIITyOJIeHu 1, 3aKpellyIeHUs 3HaHUi cTyjeHToB. Ero
3aj1a4a - 100UThCs OoJiee ryO0OKOro MOHUMAaHHUSI CTYIEHTOM OIpe/IeJIEHHOrO MaTepuaa, MpoOyAnTh y CTyAeHTa
CTpeMJICHHE K YTEHHUIO JOTOJTHUTEIbHON JINTEPaTyPhl.

INoxaroroBka K 9k3aMeHy HAUMHAETCS C KOHCYJIbTALIMH MTPeroJaBaTeisi, HA KOTOPOW OH pa3bsCHSET TEMaTHKY
OTIEJIbHBIX Pa3/IeNioB, BBI3BABIINX Y CTYEHTOB ONpe/ieJieHHbIE 3aTPyAHEH!s C IOHUMaHUeM, PeKOMEHIyeT
JMTEpaTypy Ui U3y4YeHHUs U 0ObsCHSET PoLeNypy NpoBeNeH s k3aMeHa. Ha caMocTosTebHyI0 HOATOTOBKY K
9K3aMeHy CTyIeHTy oTBoauTcs 1-2 Henenu. Mertoanyeckue yKa3aHHs JOJDKHBI IOMOYb CTYIeHTaM
LieJIeHalpaBJIeHHO OPraHU30BaTh paboTy MO OBJIAICHUIO MaTEPUaIOM U €ro 3alIOMUHaHMIO. [1py MoAroToBKe K
9K3aMeHy CJIe/lyeT, IPexk e BCero, MPOCMOTPETh KOHCTIEKTHI JIEKIMI 1 PAKTHYECKHX 3aHSATUI M OTMETUTh B HUX
BOITPOCHI, HanboJIee CIOKHbIE U1 MOHUMaHus1. Takue BOmpockl TpeOyIoT He IPOCTO 3alIOMHUHAHKS MaTepuaia, a
IpearoJaraioT 6oJiee riyooKoe NOHUMAHUE CTYJEHTOM CYLIHOCTH pacCMaTpuBaeMBbIX siBjieHui. Ecin kakue-To
BOITPOCHI BEIHECEHB! ITPENoaBaTeIeM Ha CAMOCTOSITENIbHOE U3yUeHHE, CIIelyeT OOpaTHThC K y4eOHON
JMTEpaType, PeKOMEHIOBAaHHOM MperoiaBaTe/ieM B KaUeCTBe NCTOYHHKA CBEACHUI.

Dk3aMeH NpoBOAUTCs B hOpME MHIMBUIYAIBHON Oece/Ibl MPEernogaBaTeisi ¢ KaxIbiM cTyaeHToM. OObIYHO
MIPEeroAaBaTeNb 331aeT HECKOJIBKO KPATKMX KOHKPETHBIX BOIIPOCOB, TIO3BOJISIOIIMX BbISICHUTh CTETIEHb
MOITOTOBJICHHOCTH CTY/IeHTa K 9Kk3ameny. Jlanee GoJiee moapoOHO 00CykIaeTcs Kakas-IM00 CTOPOHA TOTrO WITH
HHOTO BOIPOCA, YTO MO3BOJISIET OLIEHUTh YPOBEHb MOHUMaHus. [1o uToram sK3ameHa BBICTAaBIISIETCS

I depeHpoBaHHast OLIeHKa. DK3aMeH ITPOBOASAT B YacChl, IPEAYCMOTPEHHBIE KAJICHIAPHBIM IJTAHOM
AyAUTOPHBIX 3aHATHH.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOTo odecnedeHnst 1 HH(OPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(MOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpomnecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHCHTHI:

INomeleHust AJ1s1 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

Crpanyna 18 us 21.
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Kommnblotep 1 npuHTEp )1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniHAS ayAUTOPHSL.
Crenuanu3upoBaHHas J1abopaTopusl.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHIUIMHBI K MOTPEeOHOCTIM 00yUJaomuxcs HHBAJINI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIOIME METOIbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE /1S PA3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPECTaBUTh B Pa3IMYHBIX BUAX Oe3 MOTepH JAAHHBIX WU CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYAaIOIIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(MOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOJTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiaviun I/IH(I)OpMaHI/II/I, OpraHu3alvu pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpernogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOT'YT OBITH
HCIOJIb30BAaHbI JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH Il OpraHu3alyy opM TEKYIIEro U MpoMeKyTOUYHOro
KOHTpOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, POBOAMMOrO B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOM (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Yy4aloLIerocst Ipy 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBetcTBuu ¢ TpedoBanusiMu PI'OC BO u yueOHbiM rianoM mo Harpasienuio 04.03.01 "Xumust" u
POopHITIO TOATOTOBKY " XUMHUS'".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.11 Heopeanuueckas xumus

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

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. AxmeroB, H. C. O6mas u Heopranmdeckast xumus: yueOHuk / H. C. Axmeros. - 13-e u3p., crep. - Cankrt-IletepOypr : JlaHb,
2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : anekTpoHHsIi // JIaHp : 3neKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/267359 (nata obpamenus: 19.02.2025). - Pexxum jocTymna: Uist aBTOpH3. TOJIb30BATEIIEH.

2. O6mias 1 HeopraHuJecKkasi XMMHs: y4eOHoe ocobue AJIs CaMOCTOsITeNbHOM padoThl cTyneHToB / KasaH. denep. yH-T; [Hayy.
pen.: A.X.H., mpod. ®. B. leBaros., A.X.H., npod. H. A. Ynaxosuu].-Kazans: [Kazanckuit yausepcurer], 2011.-; 21. Y.1:
Oo6mas xumus / [coct.: P. P. Amupos u gp.].-2011.-142 c.

3. O01as 1 HeopraHMYecKast XMMHsL: Y4eOHOe MOCOOUe AJIsi CAMOCTOSITeNIbHOI paboThl cTyeHToB / KaszaH. denep. yH-T; [Hayy.
pen.: 1.X.H., mpod. ®. B. [leBsros, n.x.H., mpod. H. A. Ynaxosuu].-Kazans: [Kazanckuii yausepcurer], 2011.-; 21. Y. 2:
Xumust anemenTos / [cocT.: I'. A. Booc u np.].-2011.-140 c.

4. I'mmuka H.JL. O6mas xumust. - Mocksa: Uaterpan-Ilpecc. - 2008. - 727 c.

5. T'enbpman, M. . Heopranndeckas xumus : yueoHoe nocodue / M. U. I'enbdpman, B. I1. FOctparos. - 2-e uzg,., crep. -
Cankr-IletepOypr : Jlaub, 2022. - 528 c. - ISBN 978-5-8114-0730-9. - Tekct : anekTpoHHSbI // JIaHb :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/210713 (maTa obpamenus: 19.02.2025). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

6. Cepmosa, H. [I. O61iast 1 HeopraHuieckasi XMMHsl: SKCIIepUMEHTAJIbHbIE 33]Ja4M ¥ yIpakHeHus : yueOHoe nocooue / H. [1.
CeepmiioBa. - Cankr-IletepOypr : Jlanb, 2022. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr : anekTpoHHbIii // JlaHb :
3NIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/211316 (aarta obpamienus: 19.02.2025). - Pexum
JOCTyMna: [JIsl aBTOPU3. TI0JIb30BaTeNeN.

JonosHuTELHAS JUTEpPATypa:
1. T'munka H.JL 3anaum v ynpaxkHenus 1o odmei xumun. - Mocksa: Uarerpan-ITpecc, 2008. - 240 c.

2. B nmomoIip NepBOKYPCHUKY MPU U3YYSHHHN OOl N HEOPraHMIECKOH XUMHM: YueOHO-MeToquieckoe nocodue/ KazaH.
dbenep. yu-1; [Hayu. pea.: A.X.H., mpod. P.P. Amupos. -Kazans: [Kazanckuit yausepcuret], 2014. - 55 c.

3. JlaGopaTopHbIi MPaKTHKYM O 001Iei 1 Heoprannveckoil xumuu / Kazan. denep. yH-T; [Hayd. pen.: 1.X.H., ipod. P.P.
Awmmupos. -Kazans: [Kazanckuii yausepcutet], 2015. - 99 c.

4.Metoanveckue yKa3aHus K CHHTe3aM HeopraHudeckux BeecTs. - Kazanb: KI'V, 2006. - 24 c. - Tekcr : 371eKTpOHHBIH. -
URL.: https://allfind.kpfu.ru/r/RUOSCLSLOSCEORO5C1896 (nara o6pamenus: 19.02.2025). - Pexum goctymna: OTKpPBITHIH.

5. Badkuna C.C., Booc I'.A., Briukosa T.W., [lepsto ®@.B., Ky3smuna H.JI., Kyteipesa MLII., Canbhiukos F0.1., CanpbikoBa
3.A., Tumomenko F0.M. Meroauyeckoe rnocodue no ooIieit XuMUu [J1s1 CAMOCTOSITEIbHOM paboThl cTyaeHToB. - Kazanb: K[V,
2009. - 131 c. - Tekcr : anextponHsIit. - URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (nara o6pamenusi:
19.02.2025). - Pexxum mocTymna: OTKPBITHIH.
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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

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

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.

3AE
Crpanuna 21 u3 21. IEl YHH
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