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OBBEM JUCIHUIIJIMHBI
Bcero: 17 3a4eTHBIX €IUHUII TPYIOEMKOCTH (612 akameMUyecKux Jaca)

. Ha Bcro CemecTtp
Buna yueOHoii padboThl
AUCHUILINHY 1 2
AyauTopHbIe 3aHATHS (BCEro 400 208 192
4acoB), B TOM YHCJI€:

Jlexuum 128 64 64
JIaboparopHbie pabOTHI 192 96 96
[IpakTudeckue 3aHATHS 80 48 32

AynutopHbIe 3aHATHS B 136 68 68
WHTEPAKTUBHOU opme, U.
CamocrosiTesibHas padoTa (Bcero
4yacoB), 212 80 132
B TOM 4YHCJe:
[ToaroroBka K 3a4eTy 36 18 18
[ToaroroBka k 3K3amMeHy o4 27 27
Jpyrue BUabl CaMOCTOSTENbHON PabOThHI
(camocTOsATETEHOE U3YYCHHUE TEM 122 35 87
(pa3aenoB) AMCITUTLIMHBI)
Buja npoMexyTouHOI aTTecTAlMU 3auer 3auyer 3auer
(3auder, HK3aMeH): DK3aMeH DK3aMeH DK3aMeH
OO01mas TpyA0eMKOCTb M CUUILIHHBI U 612 288 304
TPYA0EMKOCTh M0 CeMeCTPaM B Yacax:




2. MECTO JUCIUIIJINHbI
B CTPYKTYPE OFPA30OBATEJBHOM IIPOT'PAMMBI

— Jucuunnuna «Heopranudeckass XUMuUs» OTHOCHUTCS K OJ0Ky 1 o0si3aTenbHOM yacTu
y4eOHOTO LIMKJIA YAaCTH y4eOHOTO LUKJIA,

— OcBoeHue o0y4aromUMUCS TUCHMIUIMHBI «Heopranuueckass XUMUs» ONUpPAETCs Ha
3HAHUS, YMEHUS U HAaBBIKU, IPHOOPETEHHBIEC B Pe3yIbTaTe U3y4eHUsI 0A30BBIX YUEOHBIX IUCIIHU-
IUIMH 00111€00pa30BaTeIbHON CpeHEN IIKOJIbI;

— 3HaHUs, YMEHUS U HaBBIKH, IOJYYEHHBIE IIPU OCBOCHUM AMcUUIUIMHBI «Heopranuue-
CKasi XUMU», ABJSIIOTCA 0a30BBIMU M HEOOXOAMMBI JJIs1 U3YyYEHUs BCEX MOCIEAYIOIIUX JUCIH-
IUTMH TPO(ECCHOHATBHOTO IUKJIA, @ TAK)KE TUCIHUIIIMH €CTECTBEHHOHAYYHOTO IIHKIIA.

3. INIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

Lenpro ocBOeHMSI qUCIUTUTHHBI «Heoprannyeckast XUMHSD) SBIISETCS:

— [Honydenue QpyHIaMEHTATBHOTO U MPOQPECCUOHAIBHOTO (CIEUaIbHOr0) 00pa3oBaHus,
CIOCOOCTBYIOIIETO BCECTOPOHHEMY Pa3BUTHIO JIMYHOCTH;

— 3HaHME TEOPETUYECKUX OCHOB M 3aKOHOMEpPHOCTEH 00IIeil 1 HeOpraHUYeCKOM XUMUU
(coctaB, CTpOGHUE M CBOWCTBA XWMHYECKUX COCTUHEHUH, CBSI3b CTPOCHHSI BEUIECTBA U MPOTE-
KaHUS XUMHUYECKUX IPOLIECCOB, OCHOBHBIE XUMUUECKUE 3aKOHBI);

— Buners obnacte npuMeHeHHs (QyHIAMEHTAIBHBIX XUMHUYECKUX 3aKOHOB, YETKO MOHU-
MaTh MX MPUHIUIHAIbHBIE BO3MOXXHOCTU NPH PEIIEHUN KOHKPETHBIX TEOPETHUECKUX U MPAKTHU-
YEeCKHX 3a/1a4.

3aauaMy OCBOEHUS! TUCLIMITIIMHBI SIBJISIOTCS:

— M3yuenne Ba)XHEHIINX XUMUYECKUX 3aKOHOB, OBJIAJICHHE METOJaMH PacieTOB U MaTe-
MaTH4YecKoi 00pabOTKU pe3ybTaToOB B OOILEH XUMUH;

— OcBoeHuE OCHOBHBIX MPUEMOB pabOTHI B JTaOOPaTOPUM U METOAOB CHHTE3a HEOpraHU-
YECKHX BEIECTB.

Komnerenuuu popMupyemsie B pe3ysibTaTe OCBOCHUS AUCILHU IIIUHBL:

— CHOCOOHOCTh aHaJIM3UPOBATh, WHTEPIPETHUPOBATH U  0000IIaTh  Pe3yJIbTaTh
HKCIEPUMEHTAIBHBIX U PAaCUETHO-TEOPETHUECKUX paboT xumuueckor HampasiaeHHocTH (OIIK-
1);

— CIIOCOOHOCTH NMPOBOANTH XUMUYECKUN SKCIIEPUMEHT C MCIIOJIb30BAHUEM COBPEMEHHOIO
o0opyoBanusi, coO0Aass HOpMbI TexHUKH Oe3omacHocTH (OITK-2);

— CHOCOOHOCTh MPUMEHATh PACUETHO-TEOPETHUECKUE METOJbl JUIsl M3YYEHHUs CBOMCTB
BEIIECTB U MPOIIECCOB C UX yYaCTHEM, HCIIOJIb3Ys COBPEMEHHOE IPOrpaMMHOE OOecreueHue 1
0a3bl JaHHBIX podeccroHanbHOro HazHaueHus (OITK-3);

— CHOCOOHOCTBIO TUIAHUPOBAaTh PabOThl XUMUYECKOW HAIpaBIEHHOCTH, 00pabaThiBaTh U
UHTEPIPETHPOBATh TOJIyYEHHBIE PE3yJIbTaThl C MCIIOJB30BAaHHMEM TEOPETHUECKUX 3HAHUH U
NPaKTHYECKUX HABBIKOB PEIICHUS MaTeMaTHYeCKUX U pusndeckux 3aaaq (OI1K-4);

— CIIOCOOHOCTD MPEJICTABIATH Pe3yabTaThl MPO(PECCHOHANBHOM AESTETLHOCTH B YCTHOM U
NUCbMEHHOW (GopMe COOTBETCTBHM C MpaBUJaMH, HPHUHITHIMH B MpodeccHOHATIbEHOM
coobmiectse (OITK-6);

— CIOCOOHOCTh OPraHU30BBIBATH PAOOTY KOJIJIEKTHMBA MO PELICHHUIO 337a4 XUMHUYECKOU
HanpasienHoctu ([1K-6).

B pe3ynbraTe OCBOCHMS MUCHUIUIMHBI O00ydYaroIIuiicsa JAOHKEH AEMOHCTPUpOBATH Cie-
JYIOIIHE Pe3yIbTaThl 00pa30BaHUS:

— 3HaTh TEOPETUYECKUE OCHOBBI, 3aKOHOMEPHOCTH U 3aKOHBI OOLIeH M HEOpraHM4eCcKOn
XUMHH, COCTAB, CTPOEHUE U CBOMCTBA MPOCTHIX U CIOXHBIX BELIECTB, CBSI3b MEXY CTPOCHUEM
BerrecTBa u ero ceoiictBamu (st OITK-1, OITK-2, OIIK-3, OITK-4,).



OLICHOYHBIX CPEACTB.

— YMeTh IPOTHO3UPOBATh U OOBSICHATH CBOMCTBA BEIIECTB, CAMOCTOSATEIHHO CTABUTH 3a-
Jady XUMHYECKOTro SKCIIEpUMEHTa W BbIOMpaTh MeTonnsl ee permenus (mis OIIK-2, OIIK-3,
OIIK-4, OIIK-6, IIK-6).
— Bnamers HaBbIKaMU JIaOOPATOPHOTO IKCIEPUMEHTA, METOJAAMH HJICHTHU(UKAIIUN U CHH-
Te3a Heoprannyeckux BemecTs (OITK-2, ITK-6).

WHaukaTopsl U IECKPUNITOPHI YaCTH COOTBETCTBYIOLIEH KOMIIETECHIINH, (JOPMHUPYEMOii B
IIPOLIECCE U3YUYEHUS NUCLHUIUIMHBI «Heopranuueckas XuMus», OLCHUBAKOTCS IPU IOMOLIY OLe-
HOYHBIX CPEJICTB.
ITnanupyemsble pe3ynbTaTsl 00yueHHs 1o aucuuminHe «Heopranuueckas XUMuUs», HHAM-
karopsl goctwkenus: komrereniui OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-6, I[1K-6, nepeueHs

Ne | Kon nmaauka- HaumenoBanune Kon mmannpy- [Inanupyemele HaunmenoBanune
/o TOpa JOCTH- HHAWKATOpPa O0- E€MOT'0 pE3YyJib- PE3YyIbTAaThl O6y— OILICHOYHBIX
KCHUSA KOM- CTUXKCHUS KOMIIC- TarTa 06y‘IeHI/I$I YCHUS CpCaAcCTB
IIeTCHO N TCHIIUA
1. 3HATh TEOPETHUYCCKUE 3HaTh TEOPETHUYCCKUE | pe3yNabTaThl  3a-
OCHOBBI, 3aKOHOMEp- OCHOBBI, OOIIEH ¥ | HUTHI J1abOpaTop-
HOCTH M 3aKOHBI 00- HEOPraHMYECKOW XHU- | HBIX pabdoT, BO-
mied W HeopraHuye- MHH, COCTaB, CTpOC- | MPOCHI IS TpaK-
WJ-Loms CKOI XMMHHU. 3 (M-Lomks) HHE U CBOWCTBa NpO- | THYECKUX padoT,
CTBIX M CJIOKHBIX Be- | KOJUIOKBHyMa
IIECTB, CBS3b MEXKIY
CTPOCHHEM BEIIECTBA
W €T0 CBOMCTBAMH
2. N-20mk-1 VYmers anamu3upo- | Y (MIA-20mk-1) Ymenne UCTIONB30- | pe3ylmbTaThl  3a-
BaTh, HMHTEPIIPETUPO- BaTh TEOPETHYECKUE | IIUTHI Jaboparop-
BaTh u 0000IIaThH pe- 3HAaHUS JJIs pelIeHUs | HBIX paboT, BO-
3yNbTaTBl  AKCHEPH- MPAKTHICCKUX 32189 MPOCHl JUIS TIpaK-
MEHTaJbHBIX W pac- THYECKUX padoT,
YETHO-TCOPETUUCCKUX KOJJIOKBHYMa
pabor  XUMHYECKOI
HAIPAaBJICHHOCTH
3. WI-30mk-1 Bnaners npuémamu | B (M-30nk.1) Brnagenne mnpuémamu | pe3ynpTaThl  3a-
aHanmM3a M CHHTE3a aHajM3a W CHHTE3a | IIUTHI J1abopaTop-
JUIE  MHTEPIIpETaI[iH JUIE  UHTEPIPETAlMH | HBIX padoT, BO-
pe3yabTaTOB  JKCIIe- pe3yJabTaTOB  DKCIE- | MPOCHI IS Tpak-
PUMEHTAIBHBIX u PUMEHTANBHBIX U pac- | THYECKUX padoT,
pacueTHo- YeTHO-TpapUIECKUX KOJJIOKBHYMa
rpadudeckux padbot pabor
4, N-1omx-2 3uate ocuoBbl opra- | 3 (UI-lomk.o) 3HaHue CBOMCTBa | pe3yJbTaThl 3a-
HU3AIMA ¥ BBITIOJIHE- MPOCTBIX W CJIOKHBIX | IIUTHI J1abopaTop-
HUS XUMHUYECKOTO BEIIECTB, CBS3b MEX- | HBIX pabdoT, BO-
9KCICPUMCHTA. Iy CTPOGHHEM Belle- | MPOCHI U IIpaK-
CTBa M €r0 CBOWCTBAa- | THYECKUX padoT,
MH KOJJIOKBHyMa
5. NI-201k-2 VYmerp mporHosupo- | Y (MI-2omx-2) YMeHHe  NOCTaBUTH | pe3ynbTaThl  3a-
BaTb H  OOBICHATH CTaBHTh 3aJady XHU- | OIUTHI J1aboparop-
CBOWMCTBa  BEIIECTB, MHYECKOTO JKCIEPH- | HBIX paboT

CaMOCTOATECIIBHO CTa-
BUTH 3aga4y XUMHYC-
CKOr'o OKCIICPpUMEHTA

MEHTa U BBIOpaTh Me-
TOMBI IJISl €€ PEIICHUs
¢ cobmoneHrneM HOPM
0e30IacCHOCTH




6. WUI-30mk-2 Bnaners  maBbikamu | B (MUJ-3opk.2) Brnagenue HaBbIKamMu | pe3yjbTaThl — 3a-
mabopaTOPHOTO  IKC- 71abopaToOpHOTO  3KC- | IIUTHI J1abopaTop-
MepUMEHTa, MeTOoja- MIepUMEHTa, METOIaMH | HBIX padoT
MU UACHTUDUKAINA H AACHTUDUKAITAN u
CHHTE3a HeOopraHuye- CHHTE3a HeopraHmde-
CKHX BEIIEeCTB CKMX BEIIECTB C ydUe-
TOM HOpM Oe30macHo-
CTH
7. UI-1onks 3HaTh pacuétHo- | 3 (MO-1onk.3) 3HaHue pacuy€THo- | pe3ynbTaThl  3a-
TEOPETHYCCKHE METO- TEOPETUYECCKUX METO- | IIUTHI J1aboparop-
Obl  JUIS  U3y4YCHHS JIOB. HBIX pPaboOT, BO-
CBOMCTB BEINECTB U MPOCHI I TIpaK-
MPOIIECCOB C MX yuya- THYECKUX padoT,
CTHEM. KOJJIOKBHYMa
8 WUI-20nk3 YmeTh noctaButh | Y (UA-20mk.3) YMeHue  HCIONIb30- | pe3yiabTaThl  3a-
CTaBUTH 3aJady XHu- BaTh pacu€THO- | mMHUTHI JTabopaTop-
MHYECKOTO JKCHEpH- TEOpeTHYEeCKHe MeETO- | HEIX paboT, BO-
MEHTa ¥ BEIOpaTh OBl U W3YYEHUS | MPOCHI UL TIpak-
METOJIBI IS €€ pere- CBOWCTB BCIIECTB M | THYECKUX padoT,
HUS MPOIIECCOB C HMX Yy4a- | KOJITOKBHyMa
CTHEM, UCTIONB3YS
COBPEMCHHOE npo-
rpaMMHOe obecreue-
HHEe U 0a3bl JaHHBIX
npodeccroHaIBHOTO
Ha3HAYCHUS
9 WUI-30mk-3 Bnaners pacuernbivu | B (MJ-30pk.3) Brnanenue pacueTHbI- | pe3ynabTaThl  3a-
MeTOoIaMu MH METOJIaMHU HTHL J1TabopaTop-
HBIX pPaboOT, BO-
MPOCHl UIS TIpaK-
THYECKHX padoT,
KOJJIOKBHYMa
10 N-1omk-s 3nare oransl xumude- | 3 (M-Lomnk.4) 3HaHUE ATANOB XWMH- | pe3yNbTaThl  3a-
CKOTO JKCIICpUMEHTa YECKOTO AKCIEPHMEH- | IMUTHI J1aboparop-
Ta HBIX pPaboT, BO-
MPOCHI IS TMpaK-
THYECKUX pabor,
KOJJIOKBHYMa
11. | UI-20mk-4 VYmers  mnanupoBath | Y (MI-20mk.4) YMeHue TIaHupoBa- | pe3yiabTaThl  3a-
paboTy XMMHYECKOt HHUS paboTy XHMHUue- | IUTHI Jlaboparop-
HAIPaBJICHHOCTH CKO¥i HATIPABJICHHOCTH | HBIX paboOT, BO-
MPOCHl JUIS TIpaK-
THYECKHX padoT,
KOJJIOKBHYMa
12. | U-3onk-2 Bnaners  maBbikamu | B (MJI-3omk.4) Brnagenne wMeronamu | pe3yiabTaThl  3a-

00paboTKM W HHTEp-
OpeTalul  pe3ylibTa-
TOB C HCIIONIB30BAHH-
eM  TEOPETHYECKUX
3HAHUM M IpaKkTHye-
CKHX HaBBIKOB

00paboTkn M MHTEp-
npeTaludl  pe3ysbTa-
TOB C HCIIOJIB30BAHH-
€M  TEOPETHYECKHX
3HAHUM M IpakTu4e-
CKHX HABBIKOB

IATHI J1abopaTop-
HBIX paboT, BO-
IIPpOChI JId TIpaK-
THYECKUX paboT,
KOJUIOKBHYMa




13. | U-1onks 3uate: TpeboBanuii K | 3 (U-Lomk.s) 3HaHue TpeboBaHmii K | OTYéTHI 1O J1a0O0-
0(hOPMIICHHIO Pe3yiIh- 0QOpPMIICHHIO pe3ylib- | paTOPHEIM  Pado-
TaTOB J1abopaTOpHOI TaToB JabopaTOpHOil | Tawm, BOTIPOCHI
WA pacuéTHo- WA pacuéTHO- | Tecra, 3a1aqu
rpadudeckoit paboTHI. rpadudeckoi paboTe. | pyOeKHOTO  KOH-
TPOJSL, DSK3aMEHa-
IUOHHBIE  BOMPO-
CBI U 33/1a4H
14. | UI-20nk-e Vmets: npeactaBisath | Y (M-2omics) Ymenne mpenctaButh | OT4€Te 1O J1a00-
pe3yIBTAaTHl HCCIEHO- pe3yabTaTel HCCIIENO- | paTOPHBEIM  pado-
BaHHS B BUJIC TE3UCOB BaHHS B BHJIC TE3WCOB | TaM, BOTIPOCHI
JOKJIala Ha PYCCKOM JOKJIala Ha PYCCKOM | TecTa, 3a1aqu
1 aHTJIUHACKOM SI3bIKaX W aHTJINHCKOM S3BIKaX | pyOeXHOTO  KOH-
B COOTBETCTBHU C B COOTBCTCTBHU C | TPOJs, 3K3aMCHa-
HOpMaMH W TpaBHJIa- HOPMaMH W TMpaBWJIa- | [IMOHHBIC BOIPO-
MH, MPUHATBIMH B MH, TPUHATBIMA B | ChI U 3a/1a4H
XHUMHYECKOM  CO00- XHUMHYECKOM COO0IIIe-
IIECTBE CTBE
15. | UA-30mk-6 Bnanets: Copemen- | B (M-3omk.6) Bnanenue npuémamu | OTu€thl Mo n1ado-
HBIM  IPOTPaMMHBEIM pabotsr! ¢ ITK mns paTopHEIM  pabo-
obecrieyeHUEM IS MIPECTaBICHUS Pe- TaM, BOTIPOCHI
MOCTpOCHUS  Tpadu- 3YJIBTAaTOB 3KCIIEPH- TecTa, 3a1a9u
KOB, JAWarpamm, BEI- MEHTAJbHOH U Teope- | pyOeKHOTO  KOH-
MOJTHEHUSI PacdéToB, THUYECKOH IEATENbHO- | TPOJS, DJK3aMCHa-
cO3MaHUs  Tpe3eHTa- CTH IUOHHBIE BOMPO-
IIUH 110 TeME PabOTHI CBI U 3aJ1a4H
16 N-1hks 3HaTh npuanunel | 3 (UO-1hx.e) 3HaHUe NPUHIIUIIOB Otuétel To Jna60-
opraHuzanuu padoThI OpraHu3aiiy paboTel | paTOpHBIM  Pabo-
HAYYHOT'O KOJUICKTHBA HAYYHOTO KOJUICKTHBA | Tam
17 WU-21k.6 Ymers  opranu3oBbl- | Y (UI-2pk.6) YMeHnue oprann3oBbl- | OT4€Thl MO J1a00-
BaTh paboOTy KOJUIEK- BaTh pabOTy KOJIICK- patopHeiM  pabo-
THBA 10 PEIICHUIO THBA 110 PEIICHHIO Tam
3a1a4 XAMHYECKOU 3a71a4 XUMUYECKON
HATPaBJICHHOCTH HATIPaBJICHHOCTH
18 WNI-3mx.6 Bunagers  HaBbikamu | B (MJI-3pk.6) Brnanenne HaBeIkaMu OtuéTel 1o J1abo-

OpraHu3anun KOJUICK-
THUBHOM JACATCIbHOCTHU

OpraHu3anuu KOJIJICK-
THBHOU JACATCIbHOCTHU

paTopHEIM  pabo-

TaM




4. COAJEP KXAHUE JUCHUIIVINHBI

4.1. Y4yeOHO-TeMATHYECKMII IJIaH

KonnuecTBO 4acOB KOHTAaKTHOM

§ X Tudp 1 cemecTp paboTHI ¢ mpenoaBaTeneM
& TEMBI ) p— [paxtrge- | Jlabopatop-
Paznen / rema CKHue HBIC
1 T.1 | OCHOBBI aTOMHO-MOJICKYJISIPHOTO YUEHUS 2 6 30
2 T.2 | Ctpoenue atoma 8 4 -
P1] 3 T3 [Tepuonnueckuii 3aKOH 4 4 -
4 T.4 | Xumnueckas CBs3b 8 6 -
5 T.5 | Ctpoenue TBEpAOro TEIa 2 — —
6 T.6 | Hayana xumuueckoi TepMOIMHAMUKH 4 6 6
7 T.7 | Kunetnka XuMHUYECKUX PEaKIUi 8 6 18
8 T.8 | PactBopsl. O0mue cBoiicTBa 6 6 12
9 T.9 | Bogabie pacTBOPHI AJICKTPOIIUTOB 6 6 18
P.2 10! T.10 OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIC pPEaK- 6 4 6
807051
11 | T.11 | KoMIuiekcHbIE COeqUHEHUS 6 — 6
12 | T.12 | OcHOBHEBIE ITIOHATHS TEOXUMHUHU 2 - -
13 | T.13 | DkcnepuMEHTAIbHBIC METOIbl XMMHUHU 2 — —
BCET'O 64 48 96
= 2 cemecT
§ | e | :
~ Pasznen / tema
14 | T.14 | Bomopon 2 2 -
15 | T.15 | Kucnopon 4 2 -
16 | T.16 | Dnements! VII rpynmer. ['anorens: 6 4 6
17 | T.17 | Daements! VI rpynmnsl. XanbKOreHbl 6 4 12
18 | T.18 | Dmements! V rpynmsl 6 4 18
19 | T.19 | Daementsl IV rpynmsl 6 2 6
20 | T.20 | Onemenrtsl |l rpynmel 4 2 12
21 | T.21 |s-Duements | u Il rpynm 4 2 6
22 | T.22 | bnaropoaHble ra3bl 2 - -
23 | T3 OO01mas XxapakKTepUCTHKA MIEPEXOTHBIX dJIe- 5 B i
MEHTOB
P.3 24 | T.24 | Cxanauii, THTaH, BaHAIWUH U UX aHAJIOTH 4 - -
25 | T.25 | Iloarpynma xpoma 2 2 6
26 | T.26 | Iloarpynma maprasuna 2 2 6
27 | T.27 | XKene3o, k00anbT, HUKEIb 2 2 6
28 | T.28 | [lmatuHOBBIC METAJIBI 2 - -
29 | T.29 | Menp, cepebpo, 30J10TO 2 2 6
30 | T.30 | IMoarpynma nuHka 2 2
31 | T.31 | Jlagra"Hommsl 2 — —
32 | T.32 | AKTHHOUIEI 2 — —
33 | T.33 | Xumudeckas SBOJIOIUS MAaTEPUU 2 - -
34 | T.34 | Heopranuueckuii CHHTE3 — — 12
BCET'O 64 32 96
BCET'O 128 64 192




4.2. Conep:kaHue JeKIUOHHBIX 3aHATHH

Tema 1. OcHOBBI aTOMHO-MOJIEKYJISIPHOTO YUEHUS

OcCHOBHBIE XUMUYECKHE IMOHATHS: aTOM, MOJIEKYJIa, TPOCTOE BEIIECTBO, XUMHUUYECKOE CO-
eauHeHrne. XUMUYECKUN 3JIeMEHT. ATOMHAsi Macca, MOJIEKYJIIpHas Macca, 3JIEMEHTHas Macca.
Moutb, MonsspHas Macca. OCHOBHBIEC 3aKOHBI aTOMHO-MOJICKYJIIPHOTO YUCHUs. 3aKOHBI COXpaHe-
HUS: MacChl M SHEPIUU, KPaTHBIX OTHOIICHHUH, MOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIICHHM.
3akoH ABorajgpo. CoelMHEHUE MOCTOSIHHOIO M MEPEMEHHOI'0 COCTaBa. XMMHYECKUM SKBUBA-
JIeHT. 3aKOH 3KBUBAJICHTOB. MoJsipHas Macca SkBUBajieHTa. ['a30Bbie cucTemsbl. ['a30BbIe 3aKo-
Hbl. UneanbHbli ra3. ['azoBas nocrosanHas. YpasHenue MenpaeneeBa-Knanelipona. [TapunanbHoe
JaBjeHHE Ta3a B cMecH. OTHOCUTEIbHAS INIOTHOCTD Ia30B.

Tema 2. Ctpoenue atoma

DKcrepuMEHTAIbHOE 00OCHOBAaHME TPEJCTaBICHUN 00 aToMe Kak CIIOXKHOW CHCTEME.
OTtkpeiTHE 7MeKTpoHA. PamnoakTuBHOCTh. OCHOBHBIC XapaKTEPUCTUKH O, 3- U y- JIydeir. Moje-
o atoMoB TomcoHa, Pesepdopna, nx nocromHcTBa W HemoctaTku. KopmyckynspHO-BOTHOBOM
nyanu3M usnydeHus. KBantel. YpaBHenue [lnanka. Criektpbel aToMOB. OniTHUYECKUE, PEHTTEHOB-
ckue criekTpsl. [ImanerapHas moaens aroma u noctynaTtsl bopa, 00bsIcHeHne crieKTpa BOI0poaa.
[TpoTtuBopeuns monenu. Macca 1 SHeprus B MaTepualbHOM MHUpE. DJIEMEHTapHbIE YaCTULIBI U
nosist. Macca, 3apsil, ClIMH U APYTrue CBOMCTBA 3JIEMEHTAapHBIX yacTul. /[yanu3Mm B moBeaeHUU
MHUKpOYacTHL. BolHOBas npupoaa 3JIEMEHTAPHBIX YaCcTULl. Y paBHEHHE J1e bpoiis, npuHuuI He-
onpezaenenHoctu [eiizendepra. [lonarue o BoaHoBOM ypaBHenuu lllpenunrepa anis crauuoHap-
HBIX COCTOSIHUM. ['paHn4Has U y3710Basi MOBEPXHOCTb. ATOM Bojopoaa. KBaHToBoMexaHu4ecKas
Mozenb atoMa. OIHO3IEKTPOHHBIM aToM. BonHoBoe ypaBHenue lpenunrepa. Pemenue ypas-
HeHus [lpenunrepa. KBaHTOBBIE YMCIIa KaK IIapaMeTPhl, ONPEACIAIOIIME COCTOSTHUE DIIEKTPOHA
B aToMme, Ipezensl uX u3MeHeHUH. CMBICI KBaHTOBBIX 4Mcel. BomHOBas (GyHKIMS U 3JIEKTPOH-
Has IUIOTHOCTH 3JIEKTPOHOB B arome. PaguanbHOE M YIVIOBOE pPACHPENEICHUE DIIEKTPOHHOU
IUNIOTHOCTH B aTroMe. AToMHbIe opOutanu. Bun s-,p-,d-,f- atToMHBIX OpOHTaseil. DHepreTHyecKue
YPOBHHU 3JIEKTPOHA B OJIHORJIEKTPOHHOM aTOMe. MHOTO3JIEKTPOHHBIN aTOM. MEX3IIEeKTpOHHOE
OTTaJIKMBaHUE U ero yder. OnHo31eKTpoHHOE npuOmkeHue. DhdeKTuBHbIN 3apsia, ACHCTBY-
IOIINNA Ha OTAENBHBIN 3JIEKTPOH. J(MarpamMmma OHO3JIEKTPOHHBIX YPOBHEHN SHEPTHH. 3aOHEHHE
ANIEKTPOHHBIX 000704eKk aromoB. [IpuHUIMOBI 3amonHeHus »iekTpoHamMu AQO: NpUHLIUI
HauMeHblen 3Heprun, npunuun [laymu, Ilpasuno Xynna. IlpaBuna KineukoBckoro. DnekTpoH-
Hble (opMyinbl. CuMBosindeckas M rpaduyeckass GopMbl 3alUCH IEKTPOHHBIX (popmyn. Ba-
JICHTHBIE U OCTOBHBIC AJIEKTPOHBI. [leproauYHOCTE CTPOCHMS IEKTPOHHBIX oOosouek. Opou-
TaJbHBIE PHEPTUH IJIEKTPOHOB. [oTeHIIMaNbl HOHU3AMM U CPOJCTBO K DJIEKTPOHY aromoB. Pa-
JINYyChl aTOMOB ¥ MOHOB B 3aBHCHMOCTH OT IIOJIO)KEHMS DJIEMEHTA B NEPUOANYECKON CHUCTEME.
ONEKTPOOTPULIATEIILHOCTH 3JIEMEHTOB. MarHuTHbIE CBOMCTBA aTOMOB, JUaMarHeTU3M, Iapamar-
HETU3M. fIIpo Kak TMHAMHYECKask CUCTEMa IMPOTOHOB U HEUTPOHOB, MOJEINHN SApa. Y CTOMYNBBIE
U HEYCTOMYMBBIE siApa. EcTeCTBEHHO-paaMOaKTUBHBIE AIEMEHTHI. [IpencraBieHus o Meromax
W3Yy4YEeHUs SIBICHUN PaJMOaKTUBHOCTH. Buabl pamnoaktuBHOCTH. llepron momypacnana. Kos-
CTaHTa PaJUOAKTUBHOIrO pacraga. OCHOBHON 3aKOH paJlMOaKTUBHBIX MPEBPAILEHUH, €T0 BBIBOL.
[IpaBuio cnpura. PagroakTuBHOE paBHOBecHE. BakHeume mpeacTaBuTENM CEMENCTBA ypaHa-
panusi. CemelicTBa Topus M akTUHUS. OTKPBITHS SBJICHHS UCKYCCTBEHHON paguoakTuBHocTH (M.
u @. Xommo-Kropu). IlpencraBienus o crnocobax MONydeHHUS M BBIIEIEHUS WCKYCCTBEHHBIX
paZMoOaKTUBHBIX M30TONOB. “JleneHue” TSDKENBbIX aTOMHBIX siiep. THMBI SAEPHBIX pEaKLUi.
CuHTe3upoBaHHbBIE AIEMEHTHI (TEXHEIMH, mpomeTuii, ppanuuii, acrar). [lonyuenue HenTyHus u
wryToHus. CuHTe3 TpaHCILTyTOHUEBBIX dneMeHToB (I'. Cubopr, A. I'mopco, I'.H. ®nepos).



Tewma 3. [lepuoanueckuit 3aKoH

[Toncku OCHOBBI KJIACCU(PHUKAUU XUMUYECKUX AJIEMEHTOB 10 OTKPBITUS MEPUOIUYECKO-
ro 3aKOHa. DKCIIEpUMEHTAIIbHBIE OCHOBBI Nepuoandeckoro 3akoHa. Otkpsitue Ileproguueckoro
3akoHa J[.M. MenneneeBbiM. Conepkanue nepuoandeckoro 3akona. [Ipenckazanue .M. Men-
JiefieeBa CBOMCTB HEM3BECTHBIX 37eMeHToB. CoBpemenHas ¢popmynupoBka [lepuonndeckoro 3a-
koHa. CoBpeMEeHHasi MHTEpIpETALUs EPUOJIUUECKOro 3akoHa. llepuoanyHoCTh B M3MEHEHUHU
AJIEKTPOHHON KoH(puryparuu atoMoB. [loHBIE U HEMOJHBIC JIEKTPOHHBIC aHaoru. KopoTko-
nepuoAHas U AnuHHonepuonaHas ¢opmel I[lepuoanueckoit cucrempl. TUNUUecKue 3JIEMEHTHI.
['maBHBIC U MOOOYHBIE TTOATPYNIBL. [lepexonHbie dneMeHThl. JIaHTaHUABI U aKTUHUABI, UX pa3-
MEUIECHUE B NEPUOANYECKON cucteMe. CBEpXTsKeEIbIe 3JIEMEHTHI. [ paHULIbl IEPUOANYECKON CH-
creMbl. Marndeckue 4ucia IpoTOHOB U HEUTPOHOB. Ilepnoanuecku M3MEHSIOMMECS CBOMCTBA
aTOMOB 3JIEMEHTOB, HX CBSI3b CO CTPOCHHEM 3JIEKTPOHHBIX 000J04YeK aToMOB. Paaunycel aTOMOB,
SHEPTrUM MOHHU3AIMHU, 3aKOHOMEPHOCTH B M3MEHEHUHM ATHX BEJIMYMH. M3MeHeHue BarkKHEHIIMX
CBOMCTB 3JIEMEHTOB I10 TpYIIIaM U MepuoaaM MepuoandecKoil cuctembl. Bropuunas nepuoauy-
HOCTb U €€ MposiBiIeHue B cBoiicTBax eMeHToB IV u VI nepuonos. D¢ ¢dekr nuepTHON napsl u
€e IPOSBIICHUS B CBOMCTBax 3JIeMEHTOB Y nmepuona. BHyTpennss nepuoanunocts. llepuoau-
yeckuit 3akoH J[.1. MeHnzeneeBa Kak OCHOBA Pa3BUTHUSI HEOPTaHUYCCKOW XUMHH, €ro Qriocod-
CKO€ 3Ha4Y€HHE.

Tema 4. Xumnueckas CBA3b

Pa3BuTHe npencraBieHuil 0 BaJIEHTHOCTH U XUMHUYECKOH cBsi3u. Crenenpb okucieHus. Oc-
HOBHBIE€ XapaKTEPUCTUKA XMUMHUYECKOM CBA3M: [UIMHA, DHEPIHUs, BAJICHTHBIA Yo, MOJIIPHOCTb.
[Tprurabl 00pa30BaHUS XUMUYECKOH CBsi3U. OCHOBHBIEC THUITBI XUMHUECKOW CBsi3U. KoBaneHTHas
cBsA3b. KBaHTOBOMEXAaHNYECKUE METOMIBI €€ TPAaKTOBKH. MoJieKysia BOIOpOAa U METOMBI €€ OIH-
canus. Meron BaneHTHbIX cBs3eil (MBC). OcHoBHblE MOJ0XkeHUs MeToAa. J[Ba MexaHu3Ma 00-
pa3oBaHUsl KOBAJEHTHOW CBsI3U: 0000IIEHNE HECMApEeHHBIX AJIEKTPOHOB Pa3HbIX aTOMOB M J10-
HOpPHO-aKIeNTOpHbINA. CBOWCTBAa KOBAJIEHTHOM CBSI3M: HACBIIAEMOCThb, HANPABICHHOCTh, MOJIS-
pusyemocTs. HacblmaeMocTs KOBaJIEHTHOM CBsI3U. KOBaJleHTHOCTH aTOMOB 2JIEMEHTOB 1-T0, 2-T0
U 3-ro nepuoioB, MX MaKCHUMallbHasi KOBaJIEHTHOCTh. HanpaBneHHOCTh KoBaneHTHOU cBsi3u. I1o-
HSATHE O THOpUAM3AIMK aTOMHBIX opOuTaneil. OCHOBHBIE THIBI THOpUAU3anuu (sp-, SP2-, Sp3-,
sp3d-, sp3d2, dsp2), mpocTpaHCTBeHHAss KOHMUTYPAIIUs MOJICKYJI ¥ MOHOB. YCIIOBHS YCTONYH-
Boit rubpuamzanmu AO. G-, -, 6- cBs3u. OQUHApHBIE U KpaTHbIE CBs3U. [lonspHOCTD CBs3el n
MOJISIPHOCTh MOJIEKYJT B LeloM. [lonspu3yemMocTh KOBaJEHTHOW CBSI3H, €€ 3aBHCUMOCTh OT €€
JUIMHBI. BiMsiHME HEMOAENEHHBIX JJIEKTPOHHBIX Nap Ha T€OMETPHUIO KOBAJIEHTHBIX MOJIEKYI. Mo-
nenb ['nnnecnu. KoopanHanimoHHast U 1aTUBHAs CBSI3U Kak ()OpPMbI KOBAaJEHTHOM MOJIIPHON CBSI-
3U. DJEKTPOHHO-AE(UIUTHBIE U 3JIEKTPOHHO-U30BITOUHBIE MOJIEKYJIbl. TpeX1EeHTPOBBIE CBS3H.
Meton monekynsapHbix opOutaneit (MO JIKAO). Ocuouble nonoxxenus metoga MO-JIKAO.
CasaspiBatoniye, paspoixisitomue, HecssasbiBaomue MO. IIpunuuns! 3anonnenus MO. DHepre-
TUYECKHE JAUArpaMMbl U AJIEKTPOHHbIE (POPMYJIbI ABYXaTOMHBIX FOMOSEPHBIX MOJIEKYH, 00pa-
30BAaHHBIX AJIEMEHTaMH 1- u 2-ro nepuonoB. [IpoyHOCTE CBSA3M, PHEPIUS NOHU3ALUHN, MATHUT-
HbIE U ONITUYECKHE CBOMCTBA MoJiekyl. OcobeHHocTH Mosiekyn By u O,. ['eTeposinepHbie 1ByX-
aTOMHBIE MOJIEKYJIBI 21eMEeHTOB BTOporo nepuozaa. Cxemet MO s HF, CO, CN, NO. Cpas-
Henne MetoJ1oB BC u MO. MoHHas cBsi3b. Pa3mMepsl MOJIOKUATEIBHO U OTPULIATEIIBHO 3aPSKEH-
HBIX NOHOB, MOHU3ALMOHHBIN noTeHuan. CpoAcTBO K IEeKTpoHY. CBONCTBAa HOHHOM CBSI3U: He-
HAIpPaBJIEHHOCTh U HEHAChIaeMOCTh. [losipu3yeMocTs U Nmosigpu3syroliee JeiCTBHE KaTHOHOB U
AQHMOHOB, UX 3aBUCHUMOCTh OT Pa3MEpOB, BEIUYMHBI 3apsijia HOHA, CTPOEHHUE JIEKTPOHHONU 000-
JIOYKU. DHEPrusi MOHHOM KPUCTAUNIMYECKOW DPELIeTKH, BIUSHUE pPa3MepoB M 3apsOB HOHOB.
CBolicTBa BEIIECTB C MOHHBIM TUIIOM CBsA3H. BonopoaHas cBs3b. MexMoneKyIspHas 1 BHYTpH-
MOJIEKYJIIpHAsl BOLOPOAHAs CBsI3b. BiMsiHMEe BOOJOPOIHOM CBSI3U Ha CBOWCTBA BELIECTB, €€ POJIb B
Ouonornyeckux mnpoueccax. Mexmounekynsipabie BosaeiictBus. Cunbsl Ban-nep-Baanbca. [luc-
NIEPCHOHHBIC, MHIYKIIMOHHBIE, OPUECHTALIMOHHBIE IPYTHE BHIbBI MEXMOJECKYJIPHBIX B3aUMOJACH-
ctBuid. [lonumeps! U CylpaMoNEeKyJIIpHbIE COCIUHECHMUS.
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Tema 5. CTpoeHue TBEpAOIo Tena

TBepnoe cocTosiHuE BellecTBa - KpUcTaJuiMueckoe U amopgHoe. VaeanbHble KpUCTAILIbL.
DJeMeHTBhl CHMMETPUN KPUCTAIJIA: IIEHTP, OCh U TNIOCKOCTh CHMMETPUU. DIIEMEHTapHas STYerKa.
Tpancisanus. OCHOBHbBIE THUIIBI JIEMEHTAPHBIX SYEEK M KOOPJMHALMOHHBIX HOiMsipoB. Kpu-
CTAJUIMYECKHE CHCTEMBbl WJIM CHHTOHUU: KyOWdecKas, TeKcaroHaJIbHasi, TeTparoHajbHas, poM-
Ouueckasi, MOHOKJIIMHHAS U TpUKIMHHAs. OCTPOBHBIE, CIOUCTBIE, KApKACHbIE CTPYKTYpHIL. [Ipen-
cTaBjieHHe 0 moaumopdusme u m3oMopdusme. CTeKI000pa3HOE COCTOSIHUE. XUMHUYECKas CBS3h
B KpUCTaJUIaX (aTOMHasi, MOJIEKYJIIpHAs, MOHHAs, METAJNINUECKasi KpUCTANINYECKask CTPYKTYpa).
MonekymnsipHble KPUCTAJUIBI C MOHHBIM M KOBAJCHTHBIM THUIIOM BHYTPHUMOJIEKYJISIPHOW CBS3H.
[TonsTHE O 30HHOHN TEOPUM KPUCTAILIIMUYECKOIO COCTOSHUSA. 30Ha IPOBOJUMOCTH, BaJICHTHAs 30-
Ha, 3ampelieHHas 30Ha. 30HHAs CTPYKTypa AUAIEKTPUKOB (aJMa3, XJIOPHJ HATPHs, OKCUJ Mar-
HUS), MTOJYIIPOBOJHUKOB (F€pMaHMii), BEIIECTB ¢ METAJUINYECKOH MPOBOAUMOCTBIO (METaJIbL,
okcHJl TUTaHa(2), HaTpUi-BoJIb(ppaMoBbie OpOH3bI). OCHOBHBIE TUIIBI AaTOMHBIX 1€()EKTOB B KpH-
crayuiax (paszynopsnouenue tumna L{ortku u @penkens). Hecrexuomerpuueckue CoeIUHEHUS.
beprommuner n naneroruas! (H.C.Kypnakon). Auddysust mpu XxumMuaeckux peakuusx B TBEPIbIX
BEILIECTBAX.

Tema 6. Hauana XxuMu4ecKkoi TepMOJIUHAMUKHI

XHWMHMYECKHE MPOLECChl HA MUKPO- U MAaKpOypOBHAX. BakHelme Npu3HAKUM XUMHYeE-
CKuX InpeBparieHuil. [IoHsATHe 0 XUMUYECKUX MPEBPAIIEHUSIX B HEOOBIUHBIX YCIOBUSAX: IJIa3MO-
XUMHUS, 3BYKO- U MEXaHOXUMMUSI, KPUOXUMHUS, Ja3epHas XuMusi. OCHOBHbBIE OHSITHUSI XUMUYECKON
TEPMOJIMHAMMKH: CHCTEMa, MapaMeTpbl COCTOSHUS, paboTa, SHEprus, TeIuioTa. BHyTpeHHss
DHEPTHUs M €€ U3MEHEHHUE NPU XUMHUYECKUX U (a30BbIX MpeBpanieHusx. [lepBoe Hadano Tepmo-
muHaMukd. Tepmoxumus. [lonsTue 00 3HTanbNUU. DHII0- U 3K30TEPMUUYECKHE PEAKIIMU. 3aKOH
['ecca. CrangapTHOE COCTOSIHUE U CTaHAApTHAasl SHTAJIBIUS 00pa3oBaHUs BellecTBa. TepMoOXHu-
MHUuYecKue LUKIbl. Pacuersl TemnoBblx 3¢¢extoB peakuuil. Llukn bopna-I'ap6epa. Ilpunimn
beprno-Tomncona. TemnoemkocTs. TeMriepaTypHasi 3aBUCUMOCTb TEIUIOEMKOCTH M SHTAJIBIINH.
VYpaBuenue Kupxroda. Bropoe Hawanmo tepmoauHamuku. IloHsTHe sSHTponuu. YpaBHEHHE
bonbumana. CrangaptHas sHTponus. M3MeHeHre SHTponuu npu (a30BbIX NMEPEXoaax U XUMHU-
yeckuX peakuusax. CTpemiieHne K MaKCMMyMY SHTPOIIMHU B M30JMPOBAHHBIX CHCTEMax KakK Xa-
paKkTEepUCTUKA BO3MOXHOCTH CaMOIPOU3BOJIBHOIO MpoTeKaHus peakuuu. OlleHKa 3HaKa Hh3Me-
HEHMsI SHTPOIUU B XMMUYECKHUX peakiusax. M300apHbIil 1 N30XOpHBIN MOTEHLUANIbI. Y MEHbIIIE-
Hue sHepruu ['mbOca kak TEpMOJMHAMUYECKUN KPUTEPUIl BO3MOMXKHOCTU CaMOIPOU3BOJIBHOTO
NpOTEeKaHMs Ipoliecca B 3aKphIThIX cucTeMax. CraHnapTHoe n3MeHeHue sHepruu ['mb0ca B pe-
aKkIMU. 3aBUCUMOCTh U3MEHEHMsI FHeprun ['n66ca oT TeMieparypsl, JaBlI€HUS U KOHLEHTPALUU
pearupyromux BelmecTs. XUMUYECKUN MOTEHIMaN. Y CIOBUS XMUMHUYECKOro paBHoBecus. M3o-
TepMa XUMHUYECKON peakiuu. KoHcTaHTa XMMHYECKOro paBHOBECHS KaK Mepa INIyOMHBI MpoTe-
KaHMA IpoleccoB. Mcnonb30BaHue 3HaUEHNUM CTaHAAPTHOMN SHTAJIBIIUU U DHTPOIIMHU I pacuera
KOHCTaHT PaBHOBECHS XUMUYECKHUX PEAKIIAMN.

Tema 7. KuneTnka XuMHUECKUX PEAKIUN

CKOpoCTh XUMHUYECKOM peakliiu, €€ KOJIUYECTBEHHOE BbIpakeHue. VicTuHHas u cpennss
CKOPOCTb. 3aBUCUMOCTbh CKOPOCTH PEAaKIMU OT NPUPObI, KOHIIEHTPALIUA U PEAreHTOB, TEMIIEpa-
Typbl. 3aKOH JEMCTBUSL Macc, €ro MPUMEHEHHUE AJI1 TOMOT€HHBIX M FeTepOreHHbIX cuctem. Kon-
CTaHTa CKOPOCTH peakuuu. MOJEKyIsIpHOCTh U MOPSANOK peakuui. Pa3zMepHOCTh KOHCTaHTBI
CKopocTH peakiuu. OnpeneneHus: nopsiika peakiuuu. 3aBUCUMOCTh CKOPOCTHU PEAKIIMHU OT TEM-
nepatypsl. [IpaBuna Bant-I'odda. Koncranta ckopocTH, €€ 3aBUCHUMOCTh OT TeMIEPaTYpHI.
Pacnpenenenne MakcBemna-bonbiiMana. DHeprust akTuBaluu. Y paBHEHUE AppeHuyca. JHepre-
TAYecKas auarpamma peakiuu. KoopamHara peakuuu. IloHsATHE O TEOpHMM aKTHBHBIX cOoyaape-
HUH, aKTUBUPOBAHHOM KOMILJIEKCE B TEOPHH aOCONIIOTHBIX CKOpocTel peakiuu. [lonarue o me-
xaHu3Me peakuuu. [IpocTol, MOHHBIA W pagUKAIbHBIA MEXaHU3Mbl XUMHUYECKUX pPEaKIIHil.
Cnoxnele  mpoueccol. [lapamnenbHble, MOCIEIOBAaTEIbHBIE,  COMNPSKEHHBIE,  LIETHbIC
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(H.H.CemenoB) u xonebarensubie (b.I1.benoycos, A.M.JXKabotunckuii) peakiuu. Karanuz u
KaTajau3atopbl. BiusiHue KaTanu3aTopa Ha MEXaHU3M peakuuu. Buabl kartain3a: TOMOT€HHBIM,
TeTepPOreHHBIN, ayTOKATaIN3, OJOKUTEIbHBIN U OTpUIaTeabHbIH. HrnOuTOpSl 1 HHrHOMpOBa-
Hue. @epmeHTaTUBHBIN KaTtanu3. OCOOEHHOCTH KaTaJUTHYECKUX peakuui. Mcmonap3oBanue Ka-
Tanu3a B MPOMBIIUICHHOCTH. OOpaTuMble M1 HEOOPATUMBIC XUMHUYECKHE PEAKIMU. XUMHIECKOe
paBHOBecre. KuHeTHuecKrid MoaXo/1 K OMMCAaHUI0 XMMHUYECKOro paBHOBecusa. KoHCcTaHTa XMMU-
YECKOT0 PABHOBECHS M pPa3HBIE CIIOCOOBI €€ BhIpaskeHUs. CBsI3b KOHCTAHTHI XUMHUYECKOTO PaBHO-
BECHUsI CO CTaHJAPTHBIM H3MEHEHHeM 3Hepruu [nb0ca. CMemeHne XUMUIECKOTO0 PaBHOBECHS
1pu u3MeHenuu ycnosuil. [Ipunnun Jle Ilarense.

Tema 8. PactBopsl. OO11ue cBoiicTBa

Kpatkas xapakTepucTuka JUCHEPCHBIX cUCTeM. B3BecH, KOJUIOMAHBIE CUCTEMbI, UCTHH-
HBIC paCTBOPHI. PaCTBOpr - TOMOI'€CHHbIC MHOTOKOMIIOHCHTHBIC CUCTCMBI. PaCTBOpI/ITCHB " pac-
TBOpsIEeMOE BeIeCTBO. MexaHu3M mpoiiecca pactBopenus. ConpBaTanus (TUapaTalus) mpu pac-
tBOpeHuu. Paboter J[.M.MenneneeBa. TepmonnHaMuka mpoiecca pacTBOpeHus. PacTBopumMocTtsb
ra3oB B JKHJKOCTSIX, 3aKOH ['eHpu. PacTBOpUMOCTh ®KHUAKOCTEH B )KHUIKOCTH, 3aKOH pacipesere-
HUs. PacTBOpUMOCTH TBEpABIX BEMIECTB B KUAKOCTH. KoadduimeHT pacTBOPUMOCTH U €ro 3a-
BHUCUMOCTh OT TeMmrieparypbl. KpuBbie pacTBopuMocTH. PacTBOpBI HACHINIEHHBIC, HEHACHIIICH-
HbI€, MIEPECHIIIEHHbIE, KOHLIEHTPUPOBaHHbIE U pa30aBieHHble. CrOCOObI BBIPAXKEHUS KOHLIEH-
Tpaluy pacTBOPOB: MAaccOBas J10Jis, MOJISIpHAs, MOJISUIbHAS, MOJISIpHAS J10JI, HOPMallbHAasl, TUTP.
[Torsitme o0 (a3oBBIX auarpamMmax, KOMIIOHEHTaX, (ha3ax, cremeHsx cBoOojel. IIpaBmimo a3
['u66ca. dazoBble nUarpaMMbl OJJHOKOMIIOHEHTHBIX CHCTEM Ha MpPUMeEpe JUarpaMMbl COCTOSHUN
BOJBbI. OCHOBHBIE THIIEI (1)a30131)1x AuarpaMm IBYXKOMITIOHCHTHBIX CUCTEM: CUCTEMbI C HCOTI'paHU-
YEHHON PacTBOPHUMOCTBHIO, SBTEKTHUUYECKHUE CHUCTEMbI, CHUCTEMBI, BKJIIOYAIOIINE KOHTPYIHTHO U
HWHKOHT'PYSHTHO IIIAaBAIIUCCA XUMHUYCCKUC COCIUHCHMUA. KomnmurartusHble cBOWCTBA PacTBOpPOB
HEDJIEKTPOIUTOB U AIIEKTPOIUTOB. [[aBieHue u coctaB mapa HaJ pactBopoM. 3akoH Payns. Kpu-
CTaJuIM3alusa WU KUIICHUC paCTBOpa. KpI/IOCKOHI/Iﬂ n 36y,HJ'II/IOCKOHI/I$I KakK MCTOJbI OIMPCACIICHHUA
MOJIIpHBIX Macc. OCMOC M OCMOTHYECKOE JaBIIEHUE B HEOPTaHWYECKUX M OMOJOTHYECKHX CH-
cremax. 3akoH Bant-I'odda ams pacTBOpOB HEIIEKTPOIUTOB U IEKTPOIUTOB. M30TOHMUECKUIA
KO3 PHUIHEHT.

Tema 9.BoiHbIe pacTBOPHI SJEKTPOIUTOB

Boja xak MOHM3UPYIONINI PACTBOPHUTEINb. DJIEKTPOHHOE CTPOCHUE M CTPYKTYpa MOJIEKY-
7l Boabl. CTpYKTypa >KHAKON ¥ TBEPAOU BOJBI, BOAOPOAHBIE CBsI3U. CaMOMOHM3ALUS KUJKOU
BOoJIbl. IOHHOE TIpoM3BeeHUE BOJBI, BOAOPOAHBIN MOKa3aresib. BOIHBIE pacTBOPHI JJIEKTPOIHU-
TOB. DJIEKTPOIUTHYECKAsl JUCCOMalus pacTBOpeHHbIX BemecTB. C. Appenunyc, [[.W. Mennene-
eB, W.A. KabnykoB o mpupoje pacTBopax 37aeKTposuToB. [lepexoa nonos B pactBop. ['mapara-
U CONIM M 00pa3yroIIuX €€ HOHOB. DHEPTus Tuaparanud noHoB. CUIbHBIC U clla0ble YJIEKTPO-
nuthl. KoHCTaHTa ¥ CTeTNIeHb AUCCOLMAIIMH YJICKTPOIUTa. 3akoH pazbasienust OctBanbaa. [lons-
THEe 00 aKTUBHOCTU MOHOB B pacTBopax. PaBHOBecue MOHHBIN KpucTall - pactBop. [Ipoussene-
HHE PACTBOPUMOCTHU. Y CIIOBHS OCAXICHHUS W PACTBOPEHHS OCAIKOB. Peakium koMriekcooopa-
30BaHUS B BOJHBIX pacTBopax. AKBaKOMIUIEKCHI. [I[puduHbBl 00pa3oBaHusI KOMIUIEKCHBIX YaCTHUI
B pactBopax. KomrekcoobpazoBarenb U JuTraHabl. BHEmHss 1 BHYTpeHHSS chepbl KOMILIEK-
coB. KoopaunannonHoe uncio. PaBHoBecHe B pacTBOpax KOMIUIEKCHBIX coenHeHui. OO0rme u
CTYMEHYAThle KOHCTAHTHI YCTOWYMBOCTH M HEeCTOMKOCTH. OCHOBHBIE (PAKTOPHI, OMPEIEIIIONINE
YCTOHYMBOCTh KOMITJIEKCHBIX COEIWHEHUH, DHTAIBIUI0 U SHTPOMUI0 KOMIUIEKCOOOpa30BaHUS.
JKecTkue m MSATKHE JOHOPHI U akienTopbl. KUcioTel 1 ocHOBaHus. Teopuu KUCIOT U OCHOBA-
Huii. Teopunm Appenuyca, bpencrema-Jloypu, Jlbtouca. Ponp pacTtBopuTens B KHUCIOTHO-
OCHOBHOM B3auMoJieicTBUU. CHIIa KHUCIOPOAOCOAEPKAITUX KUCIOT U €€ 3aBUCUMOCTh OT COCTa-
Ba U cTpoeHus. KucioTHO-OCHOBHBIE B3aUMOJEHCTBUS KaK peaklMM MepeHoca npoTtoHa. Peak-
uusg HeuTpanuzanuu. MHIUKATOphl KUCIOTHO-OCHOBHOTO DPABHOBECHS B BOJHBIX pacTBOpax.
CwmelieHre paBHOBECUS PEaKLMKM HEUTpaIU3aluy B 3aBUCUMOCTH OT CUJIbI Pearupyroniux 31eK-
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TpoauToB. ['uaponus coneit. Ilpencrasinenne Appenuyca u BepHepa o MexaHuU3Me IMAPOJIN3A.
[Tonstue 06 akBakuciorax. Koncranra u crenenp ruaposausa. CTyneHUaTblil Xapakrep ruapo-
mu3a. OOpaTUMBbI 1 HeoOpaTUMBIA ruIponn3. bydepHbie pacTBOpEI.

Tema 10. OxkucauTENHHO BOCCTAHOBUTEIBHBIC PEAKIIMH B BOJHBIX PACTBOPAX

OKuCIINTENIbBHO-BOCCTAHOBUTENIBHBIE TPOLIECCHl KaK peaklUM MEepeHOca 3JIEKTPOHOB.
OxucauTenn U BOCCTAHOBUTENN. YUYacCTHE BOJbl B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM-
ax. CocTaBiieHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUi, MPOTeKarolluX B
BOJHBIX pacTBOpax. MeTo MOHHO-MOJEKYISPHBIX Mosypeakuuidl. ConpsKeHHbIE OKHCIUTENb-
HO-BOCCTAaHOBUTENIbHbIE  Napbl.  KoIWYeCTBEHHblE  XapaKTEPUCTHKH  OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIX NEPEXO0J0B. DJIEKTPOIHBIE MOTEHIMAIbI METAIOB. ['aqbBaHMYECKUl i1e-
MeHT. BoopoaHbIil 271eKTpo] U BOJOPOAHBIN HY/Ib OTCUeTa NMOoTeHuuanoB. CTaHAapTHbIE yCII0-
BUS U CTaHJIAPTHBIA MOTEHIMAJ NOJTypeakuuu. TaGnuibl cTaHAaPTHBIX BOCCTAHOBUTENIBHBIX IO~
TeHIHMasIo0B. Vcrnosnp30BaHue TaOIMUHBIX JAaHHBIX JJIS OLEHKH BO3MOXKHOCTHU IPOTEKAaHUS OKHUC-
JIUTENIbHO-BOCCTAHOBUTEIbHBIX peakuuid. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BO-
Jpl. OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PABHOBECHS B pacTBOpax. Y paBHeHnue HepHera. Bins-
Hue pH Ha BeJMYMHY BOCCTaHOBHTEIHHOTO IMOTEHIMANA. BiusHue KOMIUIEKCOOOpa3oBaHUS U
00pa30BaHUsl MaJOPAaCTBOPUMBIX COEAMHEHUIl Ha BOCCTAHOBUTENbHbIE MOTEHIMAJBI. DIEKTPO-
JHU3 pacIljIaBOB M PACTBOPOB. DIEKTPOIUTHUECKOE MOIYYEHUE METAJIOB. DJIEKTPOXUMHUYECKHE
VCTOYHUKHU DHEPIUH. DIEKTPOXUMHUYECKAs KOPPO3Hs METAIIOB.

Tema 11. KoMIuiekcHBIE COEqUHEHUS

KommnexkcHbie coequnennsi. OCHOBHBIE MTOJIOKEHUS KOOPAMHAIIMOHHOM Teopun BepHepa:
LEHTPaJIbHBI aTOM U JIMTaHJbl, BHEIIHSS U BHYTPEHHsS cepa, KOOPIUHALMOHHOE YUCIIO, SJIPO
KOMIUIEKCa, €ro 3apsj, IVIaBHasl U 0O0OYHAasi BAJIEHTHOCTU. JleHTaTHOCTh JUranjoB. BepHepos-
CKasg U COBPEMEHHas HOMEHKJaTypa. M30Mepusi KOMIUIEKCHBIX COECOUHEHWH, BUABI U30MEPHUU:
KOOPJMHALIMOHHAs, MOHU3Al[MOHHAs, CBSA3€Bas, I'MApPATHAas, NPOCTPAHCTBEHHAs, ONTHYECKas.
[Tprpona XMMUYECKOH CBSI3U B KOMIUIEKCHBIX cOeqUHEHMIX. CoueTaHue 3JIEKTPOCTaTHIECKOTO U
KOBaJEHTHOI'O B3aUMOJICHCTBUS LIEHTPAJILHOTO aToMa (WM MoHa) ¢ aurangamu. CTpoeHne Kom-
IUIEKCHBIX coequHeHni ¢ nozuunu MBC. Hu3kocnMHOBBIE M BBICOKOCIIMHOBBIE KOMIUIEKCHI. | H-
Opuauzanus AO LEeHTpaJbHOTO aToMa Mpu 00pa3oBaHUM OKTadAPUYECKHUX, TETPAdIPUUECKUX U
KBaJpaTHBIX KoMmIuiekcoB. OCHOBHbIE MOJIOKEHHUsT Teopuu Kpucrammueckoro monst (TKII).
Pacmennienue op6utaneit LIA B KpucTasIM4eCKOM I10JI€ OKTa3pUUYECKOr0, TETPa3IpUueCcKOro u
KBaJJpaTHOI'O KOMILJIEKCa. DHEPrusl paclieneHus 1 sHeprus cnapuBanus. Kommiekcsl cnaboro
U CWIbHOrO mouss Jura"joB. Crnekrpoxumudeckuil psan aurangos. Mcnonb3oBanue TKIT mns
O0O0BSICHEHUS] MAarHUTHBIX CBOWCTB U OKPAcKH KOMILJIEKCHBIX coenHeHni. KoMmiekcHble coenn-
HEHUS ¢ HEOPraHMYEeCKUMH M OPraHUYECKUMU MOJIMAEHTaTHBIMU JUurasaaMu. KoMmiaekcHeie co-
€IMHEHUs] METAJIOB C aMUHOKHcIoTaMu Ha npumepe DJITA (kommiiekcoHaTa) Kanblus. Xena-
Tol. [IpaBunio nukioB Yyraesa. Kiactepsl (Ha mpruMepe HU3IIUX COEIWHEHUMN TajOreHu1I0B MO-
nu0/ieHa) ¥ MHOTOsiZIepHbIEe KOMILIEKCHI (Ha puMepe KapOOHHUIIOB MEPEXOIHBIX AJIEMEHTOB). T -
KOMIUIEKCHI (Ha npumepe (epporeHa). Coennnenus BKI0OYeHHs (knatpatsl). CynpaMonieKyssip-
Hble coeMHeHus. Jlucconuanns KOMIIEKCHBIX coequHeHNH. KoHCTaHTa yCcTOMYMBOCTH — BaX-
HelIas XapakKTEPUCTHUKAa KOMIUIEKCHOTO COEIMHEHMs. POJIb KOMIUIEKCHBIX COCUHEHUHN B MpPH-
poze ( pepmMeHThI, XI0podHILI, FeMOrIO0NH, JIeKapcTBa, Aabl U 1p.). Mcnons3oBanne KC B Tex-
HOJIOTHH, CEJIbCKOM XO3SHCTBE U MEAMIMHE (pa3[eleHHe M OYMCTKAa CMEeCel HeopraHM4eCcKHX
coeIMHEeHuH, 00ppOa ¢ XJIOPO30M PACTEHHM, TPOTHUBOOITYXO0JIEBOE JICHCTBHE KOMIUIEKCOB IJIaTH-
HBI U Ap. 31emMeHToB). Jleryune KC u ux pojb B HEOPraHWYeCKOM CHHTE3€ (TOHKHUE IJICHKH, Te-

TEPOCTPYKTYPHI).
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Tema 12. OCHOBHBIE MOHSTHUS TEOXUMUN
PannansHoe crpoenue 3eMHOro mapa. XMMHUYECKHH COCTaB OTIEIbHBIX Teochep. Pac-
MPOCTPAHEHHOCTh XMMHYECKUX DJIEMEHTOB B pa3iMuHbIX reocepax (kmapk). ['eoxumus kak
Hayka (B.W.Bepuanckuii). CBsi3b paclipoOCTpaHEHHOCTH M PACIPEACIICHUS XUMUYCCKUX JIEMCH-
TOB B 36MHOM IIIape CO CTPOCHUEM aTOMHBIX SIJIEp U JEKTPOHHBIX 000J04YeK aTOMOB. Penkue u
paccesiHHbIe Ay1eMeHThl. OcHOBHOM 3akoH reoxumuu (B. N'ompammvuar). IlpaBuna Menaeneena,
Onno, Napkunca.

Tema 13. DkcriepuMEeHTATLHBIE METOJIBI XUMUHU
CoBpeMeHHbIE METO/bl CUHTE3a U aHAJIN3a HEOPraHWYECKUX M OPraHUYEeCKUX BEIIECTB.
DnemMeHTHBIN aHanu3. Xpomarorpadusi. OU3NKO-XUMHUSCKUN aHamu3. J(uarpaMmbl MIIaBKOCTH
OuHapHbIX cucteM. Pentrenorpadus. CrnekTpockonuueckue MeTopl. OnTHueckas CeKTpOCKO-
IUsL: DJIEKTPOHHBIE, KoJiebaTenbHbIC M BpalaTelbHble CeKTphl. VX nHpopMaTuBHOCTE. Pamgmo-
cnektpockonusi: crnektpel SIMP, OIIP. Ux undopmatuBHOCTh. TepMOAMHAMUYECKHE METOIbI
uccienoanus. Kamopumerpusi, TEH3UMETpHsI Macc-CrieKTpoMeTpus. X mH)OPMAaTHBHOCTS.

Tema 14. Bonopon
Bonopon B nmpupoae. M3otomnbl Bogopoaa. BaeHTHbIE BO3MOXKHOCTH aTOMa U XapakTep-
Hble cTeneHu okucieHusa. Monekyna Hp. Ilomydenue Bogopona. dusnyeckne U XMMHUYECKUE
CBOMCTBa MPOCTOro BellecTBa. PacTBopeHHne BOAOpOAa B MeTauiax. ATOMapHbId BOJOPOJ, €ro
TIOJTyYeHNe M PeaKIMoHHas crocobHocTh. KoBaneHTHbIe coemuenns Bogopoaa. Monst H u H,
UX B3aUMOJIeHiCTBHE C BOJIOW. Bomopoanas cBsi3b, IpUUMHBI e 00pa3oBaHus, CIOCOO OMUCAHUS.
I'mopuasl.

Tema 15. Kucnopon

ITonoxenue B mepuoanyeckoil cucreme. Kucnopon B mpupone. M3oronsl kucnopoma.
BasneHnTHbIe BO3MOXKHOCTH aTOMa U XapaKTepHbIe cTeneHn okucieHus. Monekymna O,. [Tapamar-
HeTu3M kuciopona. [lonyuenue kucnopona. dusznyeckre U XMMHYECKHE CBOICTBAa MPOCTOrO
BelecTBa. AJUTOTpOIUs KUCIopoaa, 030H. O30H B atMocdepe. B3zaumoneiictBue kuciopoaa ¢
BOJIOPOJIOM. MexaHHu3M peakii Boaopojaa ¢ kKuciopogoM. CoeTuHeHNs KUCIOpOAa ¢ BOJOPO-
JIOM, TUAPOKCH/I-MOH, BOJIa, TIEPOKCH] BOAOpOoAa. Tepmuueckoe U OTOXUMHUYECKOE Pa3IIOKEHHE
BoJibl. [lomydenue u colicTBa nmepokcuaa Bogopoaa. HoO2 kak okUCIMTENb U KaK BOCCTaHOBH-
tenb. [Ipumenenne nepokcuaa Bogopoaa. CoCTOsSHUS KHUCIOpoaa B €r0 COeMHEHUsIX. OKCUIBI 1
ux knaccudukanus. Ilepokcuasl U nepokcuHast rpynnupoBka. HoHsl 0% ,0.%,0;, ,05 . Cy-
MIEPOKCHIBI, O30HU/IBI, UX B3aMMOJICHCTBHE C BOJIOH.

Tema 16. OnemenTts! VII rpynmesl. ["amorenst

OOmias xapakrepucTuka rpymnibl. CTpoeHue 3JeKTPOHHBIX 000JI0UYeK aTOMOB, TIOTEHIIMA-
JIbl NOHU3ALMH, CPOJICTBO K AIEKTPOHY. BaneHTHBIE BO3MOXKHOCTH aTOMOB M XapaKTEpPHBIE CTe-
nenu okuciaenus. IIpocteie BemecTBa, xapakrtepuctuku Mosiekyn Hal,. CoennHenus ¢ Bogopo-
JIOM. DHEPreTUYECKHe XapaKTEPUCTHUKH, XAPAKTEp CBA3UM M JJIEKTPOHHOE CTPOECHHE MOJIEKYII
HHal. Metonsl nony4denus u GpU3NUECKUe CBOMCTBA raJIoreHOBOIOPOIOB. KHCIOTHBIE U OKHC-
JIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA, PEaKIMOHHAsI CIIOCOOHOCTh. ['ajoreHuIHbIle UOHBI U
UX COCTOSIHME B BOJHBIX pacTBopax. l'amoreHuabl MetamioB. OKCUABI M OKCOKUCIOTHI. O01mas
XapaKTEPUCTUKA OKCHUJIOB: CTPOCHHUE MOJIEKYJI, XapaKTep U SHEPTHUsl CBA3H. TepMOTMHAMUYECKUE
XapaKkTepUCTHKN oOpa3oBaHus. [lonyueHne W XMMHUYECKHE CBOMCTBA OKCHJIOB. YCTONYMBOCTH
okcusoB. OcoOEHHOCTH coeMHeHn (PTopa U Hoaa ¢ KUCIOpPOaAOM. Peakiiu OKCHIOB ¢ BOJOM.
OKCOKHCIIOTBI TaJIOTEHOB; CTPOCHHUE MOJEKYJ, XUMUYECKHUE CBOMCTBA, METOJbI IOJIyYEHUS.
TepmonuHaMuueckass HEYCTOMYHMBOCTh OOJIBIIMHCTBA OKCOKUCIOT. OCOOEHHOCTH XJIOPHOW W
HonHoi kucnor. CoeauHEHUs TajoreHoB Apyr ¢ apyroM. MHrtepranorenuasl. @opmel cyie-
CTBOBaHUS U CTPOECHUE MOJIEKYIN. TpPeX1LEeHTPOBbIE AEKTPOHHO-U30BITOUHBIE CBSI3U B MOJIEKYJIaxX
UHTEPTraJIOreHUI0B. XUMUYECKHE CBOMCTBA U METOABI IOJy4eHHs. B3anmonencrsue ¢ BOIOM.
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OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU TaJIOTEHOB U MX COECIMHEHHM B BOAHBIX PAacTBO-
pax. BzaumopeiicTBrE MPOCTHIX BEIIECTB ¢ BOAOM, KUCIBIMH U IIEJIOYHBIMU pacTBOpamMu. Okuc-
JINTEJIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COETUHEHUN.

Tema 17. Onements! VI rpynmnsl. XanbKoreHbl

O6mas xapakTepucTuka rpynmnsl. CTpoeHHe 3JIEKTPOHHBIX 000JI04YeK aTOMOB, ITOTEHIIMA-
JIbl MOHU3ALMH, CPOJICTBO K 3JIEKTPOHY. BajeHTHbIE BO3MOXHOCTH aTOMOB U XapaKTEpHbIE CTe-
neHu okuciieHus. [IpocTeie BemecTBa, HEMo4YeuHble CTPYKTYPhI, XapaKTEepUCTUKU MOJIEKYT Xo.
CoenuHeHus ¢ BOAOPOJOM. DHEPreTHUECKHE XapaKTePUCTUKH, XapaKTep CBA3M U CTPOCHUE MO-
nexyn HpX. Cynbshanpl. MeToapl MoaydeHUuss ¥ OCHOBHBIC XMMHUYECKHE CBOMCTBA XaJIbKOT'CHO-
BOJIOPO/IOB. XaJIbKOTC€HUAHBIE HOHBI U UX COCTOSIHME B BOJHBIX PacTBOpax. XajdbKOTE€HUbI Me-
TatoB. OKCUIBI U OKCOKUCTOTHI. O011as XapaKTepUCTHKA OKCUAOB: CTPOCHHUE MOJIEKYJ, XapaK-
Tep cBs3H, sHepreTruka. llomydyenne u xumudeckue cBoicTBa okcusoB X0z u XO3. Kucnorsr
H2XO3 u HoXOy4: cTpoeHne Moliekys, XUMUYEeCKHe CBOWMCTBA, METOJIbI MoidydeHus. OcoOeHHo-
CTH CEJICHOBOW U TEJUTYpPOBOM KHUCIOT. OKCOKUCIOTHI CEPhl: MPUYUHBI UX MHOT000pa3us, Kiac-
cuduKanus, CTpOCHUE U XUMHUYecKHue cBoicTBa. ["amorenuapl. @OpMBbI CyIIECTBOBAHUS U CTPOE-
HUE MOJIeKYyJ. MeToabl MOJyuyeHUs U XMMHUYECKHE CBOMCTBA. YHUKalbHas WHEpPTHOCTh SFO.
B3aumopeiicTBue ranoreHu10B ¢ Boj1ol. OkcorainoreHuipl. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKIMu XaJIbKOT€HOB M MX COCIMHEHUM B BOJHBIX pacTBopax. B3ammonelcTBHe MPOCTHIX Be-
LIECTB C BOJIOM, KUCIIBIMU U IIEJIOYHBIMUA PACTBOPAMH.

Tema 18. DnemenTs! V rpynmnsl.

O6mras xapakTepucTuka rpymnbl. CTpoeHHEe SJIEKTPOHHBIX 000JI0YE€K aTOMOB, TOTEHIHA-
JIbl MOHM3AIMH, CPOACTBO K eKTpoHy. [IpocThie BemecTBa, amuiotponus. OcoOeHHOCTH a30Ta.
CoenuHeHus ¢ BOJIOPOJOM. XapaKTep CBSI3H, YHEPTETUUECKHE XaPAKTEPUCTUKUA U CTPOCHUE MO-
nexkyn XHsz. Meroasl nonydeHuss 1 ocHOBHbIEe cBoiicTBa coeauHeHuid XHjz . Conu amMMoHus u
doconna. AMmuakarsl. AMUIbL, UMUIbL, HUTpUIbl. Pochunel. Coenqunenus XoHa, ux crpoe-
HUE U CBOMCTBa. ['mapokcuiiaMuH. A30TUCTOBOJIOPOJHAS KUCIOTA M a3uabl. OKCHUIBI U OKCO-
KUCJIOTHI. O01Iast XapakTepUCTHKa OKCUA0B. OKCHabl a30Ta. @OPMBI CYIIECTBOBAHUSA, CTPOCHUE
U SHEpreTHKa MoJeKysl. MeToasl moayuyeHust OKCUA0B a30Ta. OKCOKHUCIOTHI a30Ta - a30THOBATH-
cTas, a30TUCTast U a30THAasA KUCIOThI, UX CTPOCHUE, CBOMCTBA M METO/bI TOJIYUCHUS, HUTPUTHI U
HUTpatThl. Tepmudeckoe pasznoxenne HUTpaToB. Okcunabl docdopa U APYrux dIEMEHTOB TPYII-
el X406 11 X4010, UX TIOTy4YeHUE, CTpOeHUE U cBolicTBa. OcoOeHHOCTH B3ammoeicTBus P4Og 1
P4O19 ¢ Bomoii. Oxcokucnotsl docdopa u ero ananoror. CTpoeHue u CBOMCTBa KUCTIOT docdo-
pa. I'amorennnpl. OOmas xapakTepucTuka, GOpMbl U CTpOEHUE MOJIeKYJ. ['amoreHuapl azora.
Tpu- u nenraranoreHuAb! Gocdopa U ero aHaaoroB. MeTo/Ibl MONTYISHUS U XUMUYECKUE CBOM-
cTBa. B3anmopelicTBre ¢ Bomoi. B3anMoelicTBre TaIOreHU0B ¢ OkcuaaMu. OKCOrajJoreHHIbI.
Cynbduasl. Dopmbl u cTpoeHre Moiekya. [loayueHne u XUMUYeCKUue CBOWMCTBA. THOKHUCIIOTHI.
KomnnekcHeie coequuenns. ['aoreHoKOMIIEKChI. DJIEMEHTOOpraHnYecKne coequHeHus. Okuc-
JTUTEIbHO-BOCCTAHOBUTEIBLHBIE PEAKLIMU B pacTBOpax. BzauMoaeiicTBue MpOCThIX BEIIECTB C BO-
JIOM, KUCIBIMA W TIEJIOYHBIMH PacTBOpaMH. BoCCTaHOBIIEHHE HUTPATHOTO MOHA B Pa3IUYHBIX
cpenax. OKUCIUTENbHBIE M BOCCTAHOBUTENBHBIE CBOWMCTBA coeMHEeHU (hocdopa u ero aHaio-
TOB.

Tema 19. DnemenTs! |V rpymnmsl.

OO6mas xapaktepucTuka rpymnmbsl. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTo-
MOB, MOTEHIIUAIIBI MOHU3AIINH, CPOJICTBO K 3JeKTpoHYy. [IpocTeie BemecTBa, autoTponus. Heop-
raHnyeckas XuMus yriaepoaa. Anmas, rpadut, kapOunsl, Qymiepensl. Coenunenus rpadura.
Mertan u yrieBogopozasl. Kapouasr metamioB. Okcuibl yriepoa, YHEpreTuka, CTPOSHUE MOJIe-
Kyl 1 cBoicTBa. OKCOKUCIOTH yriepoaa. KapOoHaTsl. ['anmoreHuap U OKCOTaIOTeHU bl YTIIEPO-
na. Cepoyriepon u Apyrue coeqrHeHus ¢ cepod. CoenuHEHUs ¢ a30TOM: I[MaH, JULIMAH, CHU-
HUJbHAs Kuciorta. [{uanoBast U M3ouMaHoBass KUCIOTHL. TuonuMaHoBas kuciora. OpraHudeckue
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coenuHeHusi. CoeAMHEHUsI 3JIEMEHTOB MOATPYMIbl KPEMHHS C BOJOPOJAOM. XapakTep CBSI3H,
SHEpreTuka u ctpoeHue mMoJiekysn XHs. MeTonbl momydeHus 1 XuMUYeCKue cBoicTBa. Cuuiu-
nel. Kpemuuiiopranmueckue coenuHeHus. OKCHIBI U THAPOKCONMPOU3BOaHbIC. O0Mmas xapakre-
puctuka okcusioB XO u XO,. KBapu u ero moaudukaiuu. M3amMenenne cBoicTB okcuioB XO u
XO; B psany Si - Pb. KpemnaueBbie kuciaoTel M cuimukarbl. OKCO- M THAPOKCOMOHBI aHAJIOTOB
kpeMmHusi. CoJli 0JI0Ba M CBHMHIIA, KX PACTBOPUMOCTh U ruAponu3. ["anorenuapl. O0mas xapak-
TEepHUCTHUKA, opMa U CTpOCHUE MOJEKyNI. Jlu- U TeTparaJoreHubl, UX yCTOMYHUBOCTH, METOIBI
MOJYyYECHHUSI U XMMUUYECKHE cBoicTBa. B3anmoneiictBre ¢ Bojoid. OkcorajaoreHuapl. XalbKore-
Huabl. Dopmel U crpoenue. 1lorydeHre 1 XuMU4eCKUe CBOMCTBA. THOKUCIOTHI T€pMaHus U OJI0-
Ba. KomruiekcHeie coequnenus. ['ekcadTopkpeMHueBass KUciaoTa. MOJICKYJISIPHBIE KOMILIEKCHI
(ammykThl) TeTpadTOpHIa KpeMHHUs. ['amoreHo-KOMIUIEKChl KPEMHHUS M €r0 aHaJIoroB. MeTaio-
OpPraHMYeCKHE COCMHEHUSI TepMaHus, 0JIOBa U CBUHIIA, UX CTPOEHUE U CBOMCTBA. OKUCIUTEb-
HO-BOCCTAHOBUTEJIbHBIE PEAKLIHMHU B pacTBOpax. B3auMoaencTBue MPOCTHIX BELIECTB C BOIOM.
OKHUCIUTEIbHO-BOCCTAaHOBUTEIIbHBIE CBOMCTBA COeIMHEHUM. TpaHCTIOPTHBIEC PEaAKIUU.

Tema 20. Onements! |1 rpymnmnsr.

O6mras xapakTepucTuka rpymmbl. CTpoeHHe JIEKTPOHHBIX 000JI0UYE€K aTOMOB, IMOTEHIIA-
JIbl MOHU3ALIMH, CPOJICTBO K AeKTpoHny. [IpocTsie BemecTBa. Coequnenus ¢ Bogopoaom. bopan
u qubopad. @opMel B CTpoeHHE MOJEKYNI. TpexXIeHTPOBbIE JIEKTPOHHO-IS(UIIUTHBIC CBSI3U B
MoJleKynax OopaHoB. ['Mapubl anroMUHKS U €ro aHanoroB. B3aumopeiictBue ¢ Bogoi. bopona-
TBI U @JJAHATHI, X CTPOCHUE U CBOWCTBA. OKCHIBI U THIPOKCONPON3BOAHbIe. O0MIas XapakTepu-
cTuKa okcu10B. PopMbI cyliecTBoBaHus U cBoiicTBa. KopyHa, ero okpameHusie popmbl. CTek-
nosanue B,03. Kuciorsr 6opa. Mera-, Terpa-, oprobopatsl. ['uaparabie GopMbI OKCHIOB alTO-
MUHUS U €ro aHanoroB. AMdotepHocTh ruapokcodopm. AmroMuHaThl. OKCUIBI U THAPOKCUIBI
tayuas. Y croituuBoctb T1 (1). [anorenuapr. O6mas xapakTepucTrKa, GOpMbI CYIIECTBOBAHHU
CTpoeHHe MoJIeKyl. JluMmepusauuy TpurajaoreHuaoB. MoHorajgoreHuabl. MeToasl mosydeHus
raJIOr€HUJI0B, XapaKTepHbIE CBOMCTBA. [ maposn3 ramoreHn10B. XanpbkoreHuael. @opmsl cyiie-
CTBOBaHUS U cTpoeHue. ['naponu3s xanpkorenunoB. [lonynpoBogHukoBbie cBoiicTBa. OcoOeHHO-
CTH CTpOEHMS. XMMHUYECKHE CBOMCTBA. KOMIUIEKCHBIE COenMHEHMs. [ MIpUAHBIE U TaIOT€HO-
KOMIUIEKCBI. | 'MIpPOKCOKOMIUIEKCHI. ANTYKTBl. MeTaulo0OpraHuuecKue COCJUHEHMS, X CTpOe-
HUe U cBoiicTBa. OKUCINUTENbHO-BOCCTAHOBUTENBHBIE PEaKIMU B pacTBOpax. B3aumoneiicTeue
IIPOCTBIX BEIIECTB C BOJIOM.

Tema 21. Onements! | u |l rpynms.

OO6mrast xapakTepucTHKa s-37eMeHTOB. lllenmounbie U 1IeI0YHO3EMETBHBIE METaJUIbI.
CtpoeHue 3NMeKTPOHHBIX 000JIOYEK aTOMOB, MOTEHIIUAIbl MOHU3AIMH, CPOACTBO K DIIEKTPOHY.
IIpocTeie BemiecTBa, BOCCTAHOBUTEIbHBIE CBOMCTBAa. B3ammoneiictBue ¢ Boaoil. BomopoaHsie
coenuHeHus nneMenToB | u Il rpynmn. MonHble rugpuabl. Posib MIEI0YHBIX U HIEII0YHO3EMETbHBIX
MeTayuIoB B crabmnm3anuu noHa H . B3auMopeiicTBue MOHHBIX TUAPUAOB ¢ BOAOW. OKCHIBI
HIETIOYHBIX METaJNIOB, (POPMBI, YCTOMUNBOCTh, XUMUYECKHE CBOIMCTBA OKCUAOB. [lepokcupl, cy-
MIEPOKCHUIBI, O30HUIBI METOYHBIX METAIOB. OKCUIBI M TIEPOKCH/IBI IIETOYHO3EMETBHBIX METa-
noB. [lomydyenue kucmopoaa uepe3 mepokcuy Oapusi. ['MApOKCHUIBI MIEIOYHBIX U IIEIOYHO3E-
MenbHBIX MeTauioB. Illenoun. OcoOeHHOCTH THUIpOKCHAa Oeprnus. JmaroHaabHOE CXOJICTBO
Be u Al. Conu menoyHbIX METAIJIOB, UX PACTBOPUMOCTb. [ UapaTaIys HOHOB IIETOYHBIX MeTaJ-
noB. [lonstne o0 oTpunatenpbHOW THApaTanuu. [I[pUUWHBI OTCYTCTBHUS OJHO3aPSIHBIX HOHOB
sanemeHToB Il rpynmnsl B BogHOM pacTBOpe. COM 1I€T0YHO3EMENIbHBIX METAJIJIOB, UX PACTBOPHU-
MOCTb ¥ THJIPOJIU3.
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Tema 22. baropoHble ra3sl.

OCo6eHHOCTH CTPOEHUS IEKTPOHHBIX 000JO0YEK aTOMOB, UX BaJICHTHBIE BO3MOKHOCTH.
DTOpHUIBI KCEHOHA, ITyTH UX IOJIYYEHUs U XUMHUUYECKHe CBOMCTBA. [Ipupona XuMudeckux cBsa3en
B COEIMHEHMSIX O1aropoJHbIX ra3oB. ['unepBaneHTHble cBsA3U. B3aumonelictBue GTOpUIOB KCe-
HOHA ¢ BoIoH U mienoyamu. OKCOPTOPHIIBI, OKCUIBI M OKCOKUCIOTHI KCEHOHA. XUMHUECKUE CO-
€IMHEHUS IpYTuX OJaropoAHbIX I'a30B.

Tema 23. OOmas xapakTePUCTHKA MEPEXOTHBIX AIEMEHTOB
Ocob6ennoctu crpoerusst atomMoB d- u f-sjpemenToB. OpOuTanbHBIE PaaWyChl, SHEPTUU
MOHM3AINH, CPOJICTBO K AJIEKTpOHY. MHOrooOpasue crenenei okuciaeHus. OTiInyust OT JIeMeH-
TOB TJIaBHBIX MOATPYMI. BBICOKHE CTETIeHU OKMCICHUS U MOJICKYIApHbIE coenuHeHus. Huzkue
CTETNEeHH OKHCIIEHUSI U COCIMHEHUS MEPEMEHHOI0 COCTaBa. MeTalllInueckoe COCTOSIHHE MPOCTHIX
BemecTB. CXO/ICTBO M Pa3NUyus AJIEMEHTOB IEPBOTO, BTOPOTO M TPETHErO MEPEXOIAHBIX PSJIOB.
Jlantanouanoe ckarue. [IOBbILIEHHOE CXOJICTBO 3JIEMEHTOB — JJIEKTPOHHBIX aHAJIOTOB BTOPOTO
u Tperbero psaaoB. Conepxanue B npupoje. [lomyyenne meramioB u3 pya. Meramnyprus yep-
HBIX M LBETHBIX METAJUIOB. MeTOAbl OYUCTKM METAJUIOB: 30HHAs IIaBKa, HoauaHoe paduHUpO-
BaHUE.
Tema 24. Cxkanauii, TUTaH, BAaHAIMH U UX aHAJIOTH
OO6m1as xapakTepucTuka 31eMeHTOB. CTPOCHHE aTOMOB, BO3MOKHBIE CTENIEHU OKUCIICHUS
B coeuHeHusx. [IpocTeie BemecTBa: pusnueckue u xumMuueckue cBoicTna. [lpumenenue. Bax-
Helmue OMHapHBIE XUMUYECKHAE COCAMHEHUS: TUAPUIBI, OKCUIBI, TAIOTCHHIBI, XaJIbKOTCHH/IBI.
Knactepubie coenuHeHus. XuMuUsi BOJAHBIX PAacTBOPOB. YCTOWYUBBIE KATHOHHBIE U aHUOHHBIE
¢dbopmbl. AKBa- 1 OKCOKaTHOHBI, OKCO- U THAPOKCOAHUOHBI.

Tema 25. [loarpymma xpoma

OO1m1ast XxapakTepucTHKa 3JeMeHTOB. CTpOoeHUE aTOMOB, BO3MOXKHbIE CTEIIEHU OKUCIICHHS
B coenuHeHusx. Hanbonee xapakrepuslie crenenu okucienus: Cr(Ill), Mo(VI), W(VI). IIpocteie
BellecTBa: (U3NYECKHE U XMMHUUYECKHe CBOMCTBA. [IpMUMHBI TYromiIaBKoOCTH MOJIHO/EHA U BOJIb-
¢pama. [lpumeHeHune B cielMaIbHBIX CILIaBaX. XpOMUPOBaHHUE MeTaIoB. BaxHeimue ounap-
Hbl€ XMMHUUYECKNE COCANHEHMS: OKCUIBI, TaJON€HHU/IbI, XaJIbKOT€HHU/Ibl. 3aBUCUMOCTh CBOWCTB OT
CTeNeHM OKHcieHUus. TepMuueckoe TUCHPONOPLIUOHUPOBAHME HU3IIMX TrajoreHuaoB. Kimacrtep-
HbIE COCIUHEHMS. busnepHble U MONUANEPHBIE COENMHEHUA. XPOMOBas KHUCIOTa, XPOMaThl U
nuxpomatbl. M30- ¥ rerepononukucaoTsl MonbaeHa u BosbppaMa U UX MpousBojHble. Kom-
IUIEKCHBIE COEIMHEHUS. AKBa- U THAPOKCOKOMILIEKCH. MHOroo6pasue komiuiekcoB xpoma (III).

Tema 26. [Toarpynna maprasia

O6mras xapakrepuctuka siaemMeHToB. CTpoeHue aroMmoB. MHOrooOpas3ue cTerneHeil oKuc-
nenus. SlnepHsiit cunTe3 TexHenus. [IpocTeie BemecTBa: pU3NUYECKUe U XMMUYECKHE CBOWCTBA.
[Tpumenenue. Baxxneiinirie OMHapHble XUMUYECKHE COSIMHEHUS: OKCUbI, TaJIOTEHUbI, XaJIbKO-
reHubl. KnactepHele coequHEHNs] peHUsI. XUMUS BOJAHBIX PACTBOPOB. Y CTOMUYNBHIE KATHOHHBIE
U aHUOHHBbIE (POPMBI. Y CTOWYMBOCTh KAaTHOHOB Mn?* B BOZHBIX pacTBopax. MapranueBasi Kuc-
aota. OKUCTUTENbHBIE CBOWCTBA NIEPMaHTaHAT MOHA. Y CTOMYMBOCTH MPpou3BOAHBIX penus (VII).
KoMmriutekcHble coeqMHEHUS.

Tema 27. )Kene3o, k00anbT, HUKETH

OOm1ast xapakTepucTHKa 3J1eMeHToB. CTpOeHUE aTOMOB, BO3MOXKHbIE CTEIIEHU OKUCIICHHS
B coeMHEHUAX. [IoHMKEHNEe BBICIINX M XapaKTEPHBIX CTENEHEH OKHUCIICHMS 10 CPABHEHUIO C
noarpynmnoi maprasua. [Ipocteie BemecTBa: pu3nUecKrue 1 XUMUUYECKHe cBOicTBa. Poib kenesa
U €ro CIUIaBOB B UCTOPUH HUBHIM3AaIUU. COBPEMEHHBIE TPUMEHEHNS METAJUIOB TPUA/IbI XKele3a
U CIUIaBOB Ha MX OCHOBE. BakHeiimme OMHapHbIE XUMHUYECKUE COCAMHEHUS: OKCHIbI, TaIOTeHU-
Jbl, XaJIbKOT€HUABl. XUMHs BOIHBIX PaCTBOPOB. Y CTOHUYMBBIE KATUOHHBIE U AHUOHHBIE (DOPMBI.
I'mpponus conelt xenesa. lllenounsle akkymyssaropsl. KommuiekcHble coenuHeHMs. OKHUCIIH-
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TeIbHO-BOCccTaHOBUTENBbHBIC cBoMcTBa KoMmiuiekcoB Fe(Il) u Fe(IIl), Co(Il) u Co(IIl). MuOT006-
pasue U YCTOMYMBOCTh KOMILIEKCOB C 3JIEKTpOHHOU KoH(purypanueit d6. Ilinocko-kBaapaTHeie U
OKTa3JpUUECKUE KOMIUJIEKCHI HUKEJISI.

Tema 28. [lnaTuHOBBIC METAILITBI

OO61as xapakTepucTika 35eMeHToB. CTpoeHHe aTOMOB, BO3MOXKHBIE CTEIICHU OKUCIICHUS
B coenmunHeHusx. [Iponeccer apdunaxka. [Ipocteie BemecTBa. [IpudyrHBI BRICOKOW TIOTHOCTH U
TYrOIJIaBKOCTU. XUMUYecKasi HHEpTHOCTb. [lepeBoa B pacTBOp OiaropoAHbIX MeTayioB. Baxk-
Heliime OWHapHBIE XUMHYECKUE COSAMHECHUS: OKCHJIbI, TalOTCHU/IbI, XaTbKOTeHH b TeTpaok-
cubl ocmus u pyteHus. KommuiekcHsle coeiuHenus. PaznooOpasre KOMIJIEKCHBIX COeAMHEHUN
MJIATUHOBBIX METAJLIOB M ero mpuunHbl. [locko-kBaapatHeie komiuiekcesl maatunsl (1) u oxra-
3ApUYecKue KOMIUIEKCHI iaTtuHsl (IV).

Tema 29. Menp, cepedpo, 3010TO
OO6m1as xapakTepucTuka 31eMeHTOB. CTPOCHHE aTOMOB, BO3MOKHBIE CTENIEHU OKHCIICHUS
B coeanHeHusx. Crneunduka onHo3apsaHbIX HOHOB ¢ KoHpuryparueit d10. [Ipocteie BemecTBa:
duznyecKre U XUMHUYECKHE CBOMcTBa. CaMOpoIHbIC MeTalIbl.. BakHel e OnHapHbIC XMMHY e-
CKHE€ COCJIMHEHUS: OKCHUbI, TaJOTEHUIbI, XaJIbKOT€HUIbl. XUMUS BOAHBIX PacTBOpPOB. OKHUCIIH-
tenpHO-BoccTaHoBHUTeNbHBIE cBoMicTBa Cu(l) u Cu(Il), Au(l) u Au(Ill). KommiekcHsie coenune-
HUSL.

Tema 30. [Toarpynma nunka
OO6m1as xapakTepucTuka 31eMeHTOB. CTPOCHHE aTOMOB, BO3MO>KHbBIE CTENIEHU OKUCIICHUS
B coenuHeHusax. Ocobennoctu coenunenuit prytu (I). Ilpocteie BemecTBa: pusmveckue u Xu-
MHUYECKHE CBOWCTBA. Y HUKAJIbHBIE CBOMCTBA METANIMYECKOM pTyTH. [IpruMeHenue. Baxueinmue
OMHAapHBIE XMMHUYECKHE COCTUHEHUS: OKCHJIbI, TalOTeHUIbl, XaTbKOT€HUIbl. XUMHS BOJTHBIX
pacTBOpOB. Y CTOMUMBBIE KATUOHHBIE U aHHOHHBIE (OpMbI. AM(POTEPHOCTh IIMHKA. AKBaKaTHO-
HbI U TUPOKCOAHUOHBI.

Tema 31. Jlantanouasl
O6mras xapakrepuctika. OCOOEHHOCTH CTPOCHMsI aTOMOB, IPUUUHBI CXOJICTBA JIEMEH-
TOB, BO3MOXHBIE COCTOSIHUS OkHcieHus. Conepxanue B npupoje. Paznenenue snementon. Ou-
3UYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XMMUYECKUE CBOMCTBA COCTMHEHUH JIaH-
TaHuA0B. OKCUABI U THIPOKCOMPOU3BOAHBIC. ['amoreHuasl U Ipyrue OMHApHBIE COEIUHEHUS.
XuMHs BOAHBIX pacTBOpPoB. OCOOEHHOCTH LIEPHS U €BPOIIHSL.

Tema 32. AKTUHOUIBI

OO6mas xapaktepuctuka. OCOOEHHOCTH CTPOEHHsI aTOMOB, CpaBHEHHE C JIAHTAHUJAMHU.
Pa3znooOpa3zue coctosnuii okucnenus. Coaepxanue B npupojie. PagnoakTuBHbIe ceMelicTBa To-
pHs, ypaHa ¥ aKTUHUSA. SIIE€pHbIE pEaKUU U CUHTE3 JIEMEHTOB. TpaHcaMepULIEBbIE JIEMEHTBHI.
Baxneiimune npaktuueckue npuMenenus. [Ipodnema pazaenenus n3otonos. @u3nyeckue U Xu-
MHUYECKHE CBOWCTBA IPOCTBHIX BewllecTB. [lepMoauYHOCT B M3MEHEHUU XMMUYECKUX CBOWCTB,
CXOJICTBO C APYIMMH 3JIEMEHTAMHU, JIeJIeHne Ha noacemencTBa. COCTOSHUSA COEAMHEHUN B BOJI-
HBIX pacTBopax. CoelMHEHUs ypaHa, HENTYHHs, IUIYyTOHUS B BBICIIUX CTENEHSIX OKHCIICHUS.
KoMriutekcHble coOeTMHEHNsI aKTUHUAOB. Pacripenenenne MUKpOKOJINYECTB PAJUOAKTUBHBIX U30-
TOTIOB B T€TEPOreHHBIX cucTeMax. [[puMeHeHre HOHHOTO OOMEHa, SKCTPaKIUU M XpoMaTorpa-
buu K U3y4EHUIO COCTOSIHMS PaJMOAaKTUBHBIX AJIEMEHTOB B pacTBope. IIpumeHeHue pannoak-
TUBHBIX M30TOMNOB B XMMHUYECKUX HCCIIEJOBAHUAX. XUMUYECKHE MPOLECCH] C YUYACTUEM «TOpsI-
YUX» aTOMOB. Panoin3 BOJEL.
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Tema 33. Xumuyeckast 3BOJIIOLUS MaTEPUN
Marepusi. @opMbl ABHKEHUS MaTepud. XUMHYecKas (GopMa IBIDKCHHS MaTepUH, BO3-
HUKHOBEHHE aTOMOB XMMUYECKHX 3JI€MEHTOB, BO3HUKHOBEHHNE XMMHUYECKOTO BEIIECTBA, IBOJIIO-
sl XUMHUYECKHX CHCTEM.

4.3. IlpakTHYecKHe 3aHATUHSA

udp
TEMBI

Paznen / tema

Copepxanue

1 cemectp

T.1

OCHOBBI aTOMHO-
MOJICKYJISIPHOTO YUSHHUS

OCHOBHBIE Ta30BBIE 3aKOHBI: SKCIEPUMEHTANBHBIC Ta30BBIE 3aKO-
HBI, 00bETUHEHHBIN Ta30BBIA 3aKOH, MAPIHAIFHOE JaBIICHHE, 3aKOH
JanbroHa 11 cMecH Ira3oB, 3aKOH ABOIaJpo, ONpEAEIeHUE MOJIe-
KYJISIPHBIX Macc BEIIECTB B ra3000pa3HOM COCTOSIHUH.

T.1

OCHOBEI aTOMHO-
MOJICKYJISIPHOTO YUCHHUS

MeTtonbl onpesieieHus] MOJISIPHBIX Macc aTOMOB M MOJIIPHBIX Macc
SKBUBAJICHTOB DKBHUBAJICHT JJIEMEHTa M CJIOXHOTO BEIIecTBa, MO-
JIIpHasi Macca SKBUBAJICHTA, SKBUBAJICHTHBIN 00beM razoB. Pacuer
9KBHUBAJICHTHBIX MAacC OKCHAOB, KMCJIOT, OCHOBaHHMM, COJICH, METO-
Il OTIpEeICTICHUs] MOJIAPHBIX MacC KBUBAJCHTOB, 3aKOH DKBUBa-
JICHTOB.

T.1

OCHOBBI aTOMHO-
MOJICKYJISIPHOTO YUCHHUS

OCHOBHBIE 3aKOHBI M MOHSATHS XUMHH, OCHOBHBIE KJIACChl HEOpra-
HUYECKUX COCOUHEHMH. 3aKOHBl COXPAHEHHUS: MacChl U 3HEPIHH,
KpPaTHBIX OTHOIICHUH, IMOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIIE-
Hui. 3akoH ABoraapo. CoenMHEHNE NOCTOSTHHOIO U MEPEMEHHOTO
cocraBa. Kiaccudpukamms mnpocteix BemecTB. Kiaccudukamms
CJIOXKHBIX BELIECTB MO COCTaBY. Pycckasi HOMEHKIAaTypa HEOPTaHHU-
YECKUX COeIMHEHUU. MexxayHapoaHas HOMeHKaTypa. buHapHbie
coenuHenus. HomeHknarypa OWHapHBIX coenuHeHHd. Tpexoane-
MEHTHBIE cOoequHEeHUsI. [ MIPOKCHU B, KUCTOTHI, coi. CrIocoObl MX
MOJTyYeHUs, XHMUYECKUE CBOMCTBA, HOMEHKIIATypa.

T.2

CrpoeHue aToMa

OKclepuMeHTaIbHOe 000CHOBAaHUE MPEACTaBICHUI 00 aToMe Kak
CIIOKHOHU cucreMe. [lyanu3M B IOBeJeHUU MUKpodacTul. BosaHo-
Basg IpPUpPOJA IJIEMEHTApHbIX 4YacTHULl. YpaBHeHHE Je bpoiins,
NpUHOMN HeomnpeneneHHocTH ['elzenbepra. [lonsTHe 0 BOJIHOBOM
ypaBaenun lllpenuHrepa it CTallMOHAPHBIX COCTOSHUN. [ 'paHny-
Hasi W Yy3JIoBas IOBEPXHOCTh. KBaHTOBOMEXaHWYECKas MOJEIb
atroma. AToM Bojopoaa. BonHoBoe ypasHenue lllpeannrepa n ero
pemenne. KBaHTOBBIE YMCiia Kak MapaMeTpsl, ONPEAESNISIONNe Co-
CTOSIHHE JIEKTPOHA B aTOMe, Npeeibl X M3MEHCHHH. ATOMHBIE
opburanu. Bux s-,p-,d-,f- atomubIX OpGuTaneil. DHepreTrHueckue
YPOBHH 3JIEKTPOHA B OJHO3JIEKTPOHHOM aTOMe. MHOTO3JIEeKTPOH-
HBIH aTOM. 3aroyIHEHHE 3JIEKTPOHHBIX 000s10ueK aToMoB. I1puHITHN-
ITBI 32MIOJTHEHHUS DJIEKTPOHAMHU aTOMHBIX OpOHTasel.

T3

Ilepuonuueckuii 3aKoH

Copepxanne nepuonndeckoro 3akona. [Ipenckazanme J[.1. MeHn-
JIEIEeBBIM CBOMCTB HEU3BECTHBIX dJeMeHTOB. CoBpeMmeHHas (op-
MynupoBka Ilepuoamueckoro 3akoHa. CoBpeMeHHas MHTEPIIPETa-
LUs TMEepUOJUYecKoro 3akoHa. llepuonnyecku H3MEHSIOMIKECS
CBOICTBA 3JIEMEHTOB, BTOPUYHAS MIEPUOJIUUHOCTD U €€ MPOSIBICHUE
B cBoiictBax snmemeHToB IV u VI nepuonos, [lepronndeckuit 3a-
koH JI.M. MeHnzeneeBa Kak OCHOBa pa3BUTHsI HEOPTaHUUECKOU XH-
MUH, ero GuIococKoe 3HaUCHHE

T.4

Xumuueckas CBsI3b

PasBuTHe mpencraBieHU O BaJEHTHOCTH W XUMUYECKOW CBSI3H.
Crenierp okucieHus. OCHOBHBIC XapaKTEPHCTHUKU XUMHYECKOU
CBsI3M: JUIMHA, DHEPTHS, BAJICHTHBIN YTOJ, TMOJISPHOCTh. [IpudnHbI
o0pa3oBaHUs XUMHUYECKOW CBsi3U. OCHOBHBIE THIBI XHUMHUYECKOMH
cBs3u. KoBasmeHTHast CBsi3b. KBaHTOBOMEXaHHUYECKHE METOIbI €€
TPakTOBKHA. MoJeKyla BOJOPO/a W METONBI €€ ONMHCaHui. MeTon
BasieHTHBIX cBsizeld (MBC). OcHOBHBIE MOJIOKEHHUS MeTona. [ u-
Opuau3anus aTOMHBIX OpOUTaIeH U ee BUABL. O-,7-,0-CBI3H. MeTox
Monekysipabix - opourtaneir (MO JIKAO). OCHOBHBIC MONOXKEHUS
Metoga MO-JIKAO. CessbiBarolye, pa3pbIXJSIIOIIUE, HECBSI3bIBA-
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omue MO. [punuune! 3anoaneHust MO. NoHHast cBsi3b.

T.2—
T.5

Konnoksuym (Py6exHbIit KOH-
Tpoub 1)

Crtpoenue atoMma. [lepuoanyeckuit 3akoH. XuUMHUYECKas CBA3b

T.6

Hayana xumuueckoit repmoau-
HaMUKH

DHepreTHka XMMUYECKUX peakiui [lepBoe Havyano TepMoANHAMU-
ku. Tepmoxumus. [TorsaTre 00 sHTANBINKA. DHIO - U SK30TEpPMUYC-
ckue peakuuu. 3akoH ['ecca. PacueT TerioBeIX 3G PEeKTOB XUMIde-
ckux peakiuid. CTaHAapTHOE COCTOSIHUE M CTaHJAPTHAS SHTAIBIINS
oOpa3zoBaHms BemlecTBa. Bropoe Hauano tepMoamHaMuku. lloHs-
THE 3HTponuH. YpaBHeHHe bonpnmana. CTaHZapTHas 3HTPOIMSL.
Pacuer sHTponuu Xxumudeckux peakuuii. CTaHIapTHOE M3MEHEHUE
sHeprun ['m60ca B peakunu. Pacuer snepruu ['nb6ca onpenenexue
HaINpaBJIeHHOCTH XUMHYECKUX TPOIIECCOB.

T.7

KuneTnka XMMHYECKIX peak-
LUK

CKOpOCTbh XUMHUUECKOM peakIuy, ee KOJINYECTBEHHOE BhIpakKeHHUE.
3aKoH NeHWcTBUS Macc, ero MPUMEHEHUE A TOMOTeHHBIX U reTe-
poreHHelx cucteM. KoHcTaHTa cKOpOCTH peakiuu. Momekyssip-
HOCTh M TOPAJOK peakiuil. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT
temneparypsl. [IpaBuna Banr-T'odda. Korcranta ckopoctu, ee
3aBUCUMOCTh OT TEMIEpPATypbl. DHEPTUsl AKTUBALUMHU. YpaBHEHUE
Appenunyca. PacueT KOHCTaHTBI XMMHUYECKON pEaKIMH IIPH OIpe-
neneHHol temmepatype. IloHsatue o mexaHuzMe peakuuu. IIpo-
CTOW, MIOHHBIA U paJuKaJbHBIA MEXaHU3Mbl XUMUYECKUX PEAKLUIL.
Croxuble nporeccel. Katanus u xaranusaropsl. BiausHue xatanu-
3aTOpa Ha MEXaHWU3M peakiuu. Buawl katanusa: rOMOT€HHBIH, re-
TEPOTEHHBIN, ayTOKaTaju3, IOJOKUTEIbHbIH W OTPULATENIbHBIN.
WHrubuTOpsl 1 MHTHOUPOBAHKE

T.7

KuneTnka XMMHYECKIX peak-
LUK

Xumuueckoe paBHoBecue. OOpaTHUMble U HEOOpaTUMble XHMHUYeE-
CKHE peakuuu. XuMuueckoe paBHoBecue. Kunetnueckuil moaxona K
ONMCAHMI0 XMMHYECKOro paBHOBecus. KoHCTaHTa XUMHUYECKOTO
PaBHOBECHS U pa3HBIE CIOCOOBI €¢ BhIpaKeHHU. CBSI3b KOHCTAHTHI
XMMHYECKOTO PABHOBECHS CO CTAHIAAPTHBIM M3MEHEHUEM DHEPTUH
I'm66ca. PaccueT KOHCTaHTBHI XMMHUYECKOTO PaBHOBECHS IIPU OMpe-
JeneHHol TemnepaTtype. CMeeHne XUMUYECKOr0 paBHOBECHUS IPU
n3Menenun ycioBuil. Ilpunnun Jle Illartense. [Ipumenenue npus-
nuna Jle IlaTenbe Ha NpaKTHYECKUX IpUMeEpaXx.

T.8

PactBopsl. Ob1ue cBoiicTBa

Cnoco0bl BBIpa)XEHHUS KOHIEHTPALUH PacTBOPOB: MACCOBAsl JIOJIS.
Merouka IPUrOTOBIEHUS PACTBOPOB C ONIPEICIEHHON MacCOBOM
Joneil pacTBOPEHHOro BellecTBa B pacTBope. IlnoTHOCTH pacTBO-
POB U €€ 3aBHCUMOCTb OT MAacCOBOIl JI0JIM PacTBOPEHHOIO Bellle-
CTBa.

T.8

PactBopsl. O6mmue cBoiicTBa

Cnoco0bl BbIpaKEHHs KOHLIEHTPALMH PACTBOPOB: MAcCOBasl JI0JIs,
MOJISIpHAsi, MOJISUIbHAS, MOJIIpHAs A0JIA, HOpMaibHas, TUTp. Ompe-
JieNIeHNEe SKBHBAJIEHTA KHCIOThl OCHOBAHUS, COJIM OKUCIIUTEINS BOC-
craHoButensd. Ilepexox or oxHOro crocoba BBIPRKEHHST KOHICH-
Tpauuu K Apyromy. KomnuraTuBHbIE CBOMCTBA pacTBOPOB HEDIIEK-
TPOJIUTOB M 3NEKTPOIMUTOB. [laBleHHe M COCTaB Mapa Haja pacTBO-
poM. 3akoH Payns. Kpucranmnuszauus u xunenue pacrsopa. Kpuo-
CKOIMSI ¥ 30YJIIMOCKONHMS KaK METOJbl OIPENENICHNS] MOJISIPHBIX
Macc. OcMOC B OCMOTHYECKOE JJaBJIEHHE B HEOPTaHWMYECKHX U OHO-
JIOTHYECKUX cucTeMax. 3akoH BauT-I'odda myist pacTBOpOB HedJIeK-
TPOJIUTOB | JEKTPOIUTOB. M30TOHMYecKkmid kKoddurment. Pacuér
TEeMIepaTyp KUICHHUS, 3aMepP3aHusl PacTBOPOB, JABJICHUS I1apa HaJ
PacTBOPOM JUIS PACTBOPOB HEDJICKTPOIUTOB M AIEKTPOJIUTOB.

T.9

Bonnble pacTBOpEI 2JIEKTPONIH-
TOB

Boma xak MOHM3UPYIOMUI pacTBOPUTEI. DIEKTPOHHOE CTPOCHUE
U CTPYKTypa MOJIEKYJbI BOJbl. BoJHBIE pAacTBOPHI 3JIEKTPOIUTOB.
OnexkTponuTHYecKas AUCCOLUAIMS PACTBOPEHHBIX BewecTs. Ilepe-
XOJ1 NOHOB B pacTBop. ['mapararuys conu 1 00pa3yronux ee HOHOB.
OHeprust runpatanuy. CuiibHbIE U ciadble JIeKTpoanuThl. KoHcTaH-
Ta W CTENEHb JIWCCOLMAIMHU 3JIEKTPOJHUTA. 3aKOH pa30aBieHMS
OcrBanpaa. [ToHsATHE 00 aKTUBHOCTH MOHOB B pacTBOpax. PaBHOBe-
CHE MOHHBIM KpUCTAUI—PAcCTBOp. T€OpUM KHCIOT M OCHOBAHUIIL.
Teopun Appennyca, bpercrena-Jloypu, Jptonca. Ponbs pactBopu-
TeNs B KHCJIOTHO-OCHOBHOM B3amMoJercTBuH. Ciila KHCIOPOI0CO-
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JiepaKaLIMX KUCIOT U €€ 3aBUCUMOCTb OT cocTaBa U cTpoenus Ilpo-
N3BEICHUE PAaCTBOPUMOCTH. YCJIOBHS OCAKICHHUS W PAaCTBOPEHUS
0CaJIKOB.

T.9

BopHble pacTBOPHI AIEKTPOIH-
TOB

CrpykTypa XHAKOH M TBEpHOil BOIBI, BomopomHble cBs3u. Ca-
MOWOHH3ANNUS JKUAKOH BOIbl. VIOHHOE NpOM3BEAEHHE BOIBI, BOAO-
poAHBIM Moka3arenb. Pacuer BOAOPOOHOrO IOKazareis Cpelsl B
pa3INYHBIX yCIOBUSIX. Peakiuy B pacTBopax anekTponuros. Ompe-
JIeTICHUE HANPaBICHHOCTH OOMEHHBIX PEaKIIUH.

I'maponus coneii. [IpencraBienue o Mmexanusme ruaponusa. [Tons-
THe 00 akBakucioTax. KoHCTaHTa n crenens ruaponusa. CryneH-
4aTelil XapakTep ruaponunsa. OOpaTuMblii 1 HEOOpaTUMBII TUIPO-
3. bydepnsie pactBopsl. Pacuer pH u Oydeproii emkocTu.

T.10

OKHCIIUTENHHO-
BOCCTAHOBHUTEIIFHBIC PEaKITIH B
BOJIHBIX PacTBOPAx.

OKUCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE TPOLECCHl KaK PEeakIuu Ie-
peHoca 31eKTpoHOB. OKMCIUTEIM U BOCCTAHOBUTENH. YuacTue
BOJIBI B OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIX peakiusax. Cocrasie-
HHUE YpaBHEHHH OKHCINTEIHHO-BOCCTAHOBUTENBHBIX PEaKIHi, po-
TEKaIOIMX B BOJHBIX pacTBOpax. MeTox HOHHO-MOJEKYISPHBIX
noxypeakiuii. COoNpspKeHHBIE OKHCIMTEbHO-BOCCTAHOBHTEIIBHBIC
mapel.  KonwWdecTBeHHbIE — XapaKTEPHCTHKH  OKHCIHTEIHHO-
BOCCTaHOBHTENBHBIX IEPEX0A0B. TaOmHIbl CTaHAAPTHBIX BOCCTa-
HOBUTEIBHBIX MOTECHIMANOB. Vcronp30BaHUE TAOIMYHBIX JaHHBIX
JUIL  OLECHKH  BO3MOXHOCTH  TIPOTEKAaHUs  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakuuii. Posb cpenbl B MIPOTEeKaHUU OKUCIIH-
TEJIbHO-BOCCTAHOBUTEINIFHBIX PEAKIIHI.

T.6—
T.10

Py0GesxHbIi KOHTPOIIb 2
(KouTponsHast paboTa)

Xumuueckas TEPMOJWHAMHKA, KUHETUKA XUMUYECKHX PpPEaKLUM.
PactBOpbl, TEOpUs 3IEKTPOJIUTUYECKOM IUCCOLMALUHM, OKUCIH-
TEJILHO BOCCTAHOBUTEJIbHBIE PEAKIUU.

BCET'O

48

2 cemecTp

T.14

Bonopon

Monxnekyna H,. ITonyyenue Bogopoaa. ®@usnueckne u XUMHUUECKUE
CBOWCTBA TIPOCTOTO BemecTBa. PacTBOpeHNe BOAOPOIa B METalIaX.
ATOMapHBII BOJOPOJ, €ro IONYYEHHE W pPeaKIHOHHAs CI0C00-
HocTb. KoBaneHTHble coequHeHusi Bogopona. Monbl H' u H, ux
B3aMMOJICHCTBHE C BOAOH. BojgopomHas cBs3b, MPUYMHEI ee 00pa-
30BaHMsL, cIoco0 omucaHus. [ wapusl.

T.15

Kucnopon

Monekyna O,. [lapamarnetusm kuciopona. Ilomyuenue xkuciaopo-
Ja. Ou3nueckue 1 XMMUYECKHe CBOKWCTBA MPOCTOrO BelecTBa. AJl-
JIOTPONHSI KHCIOpoAa, 030H. O30H B atMochepe. BzaumozeiicTeue
KHCJIOPO/ia C BOJAOPOAOM. MexaHU3M peakilii BOAOPOAa ¢ KUCIIO-
poroM. CoennHEHHS KHCIOpPOJAa C BOJIOPOJOM, THIPOKCHA-HOH,
BOJIa, IEPOKCUA Boropoa. TepMuueckoe u (POTOXUMHUUECKOE pa3-
noxkeHne Bojbl. [lomyueHme M cBoiicTBa IepoKcHIa BOAOPOJA.
H,0, xak okucnuTeNb U KaK BOCCTAaHOBHUTENb. [I[puMeHeHne mepok-
cuza Bogopoaa. CocTosiHUSL KUCIOPOJa B €ro coeAnHeHus1x. Okcu-
Il 1 uX knaccudukanms. [Iepokcumsl M mepoKCHIHASI TPYIITUPOB-
ka. Uonsr 0% s 022’ , Oy, O3 . Cynepokcuabl, 030HUbI, UX B3aU-
MOJEHCTBHE C BOJIOM.

T.16

OnemenTs! VI rpynmsr. Nano-
TEeHBI

. BanenTHble BO3MOKHOCTH aTOMOB U XapaKTE€PHbIE CTEIIEHN OKHUC-
nenud. IIpocteie BemecTBa, xapakTepuctuku monekyn Hal,. Co-
€IMHEHUS C BOAOPOAOM. DHEPreTHUECKUE XapaKTePUCTUKHU, XapaK-
TEp CBSI3U U AJIEKTpOHHOE cTpoeHue moiekyn HHal. Meroapl mo-
Ty4eHHs U GU3NIECKHEe CBOWCTBA TaIOTeHOBOA0POI0B. KucnoTHbie
U OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOWCTBA, pPEaKIMOHHAST
CHOCOOHOCTH. ['aJloTeHNAHBIE HOHBI M UX COCTOSTHHE B BOJIHBIX pac-
TBOpax. ["ajloreHu1pl METaJIOB.

T.16

Onements! VII rpynmst. ano-
TCHBI

Okcuabpl U OKCOKHUCTOTHI. O0IIIas XapakTepuCcTUKa OKCUIOB: CTPO-
€HUE MOJIEKYJI, XapaKkTep U dHeprus cBsi3u. TepMOAMHAMUYECKUE
XapaKTepUCTHKH 00pa3zoBaHus. [lomydeHHe W XUMHYECKHE CBOW-
CTBa OKCUJIOB. Y CTOWYMBOCTb OKCUJOB. Peakiiuu OKCuIoB ¢ BOAOH.
OKCOKHUCJIOTHI TaJIOTEHOB; CTPOCHHE MOJIEKYJ, XUMUYECKUE CBOM-
CTBa, METOJbI MoiydeHus. TepmoanHaMUUecKas: HEYCTOHYHBOCTh
OOJIBIIIMHCTBA OKCOKHCIIOT.
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T.17

Cepa 1 ee coeIMHEHUS

CepoBonopos. CriocoObl monydeHus, PU3NIECKHEe U XUMUYCCKHE
cpoiictBa. Cynmpdunsr. Oxcunsl cepbl. CocoOwI momydeHus, Gu3u-
YeCcKHe U XUMHUYECKHe cBOHCTBA. OKCOKUCIOTHI Cephbl: MPUYMHBI HX
MHOT000pa3us, KiIacCH(UKAIM, CTPOCHHE W XUMHUYECKHE CBOM-
CTBa.

T.17

Cenesn, Temnyp

. IIpocTeie BemiecTBa, IemoOYedHbIC CTPYKTYpHl.. CoeawHEHUs C
BOJIOPOJIOM. DHEPTEeTHUECKUE XapaKTCPUCTHUKH, XapaKTep CBS3H U
ctpoenue monekyn HpX. XampkoreHumsr MetamioB. OKCHIBI M OK-
cokucIOoTh. O0IIas XapaKTePUCTUKA OKCUIOB: CTPOCHHE MOJICKYII,
XapakTep CBs3U, dHepretuka. [lonydeHrne u XMMUYECKUE CBOMCTBA
okcugoB X0, u XO0j3. Kucnoter H,XO3 u H,XOy: cTpoenue More-
KyJI, XUMUYECKHE CBOWCTBA, METOABI MOJydeHUs. . OKUCIUTENHHO-
BOCCTaHOBHTEJIbHBIE PEAKIIMH X COSIUHEHUN B BOJAHBIX PACTBOPAX.

T.18

AzoT

Ocob6enHoctu a3ota. CoequHEHUs C BOAOPOIOM. XapaKTep CBs3H,
JHEPIreTUYCCKUE XapaKTepUCTUKH U cTpoeHue Monekyn NHjz. Me-
TOJBI TIOJIy4eHUs] M OCHOBHBIE cBoiicTBa coeqmuenuiit NH; . Comn
amMMoHUs. OKCHIBI X OKCOKHCTOTHL. O0IIast XapaKTepucTHKa OKCH-
noB. Okcuapl azora. MeToabl TOXydeHHs OKCHIOB a3oTa. Okco-
KHCJIOTHI a30Ta - a30THOBATHCTAas, a30THCTAas M a30THAS KHCIIOTHI,
HX CTPOCHHE, CBOWCTBA M METOJIBI MOJMYUCHUS, HUTPUTHI U HUTPA-
ToI. TepMuyecKoe pa3iIoKeHNHe HUTPATOB.

T.18

dochop

Ipocteie BemiectBa, amwtorporus. Dochumsr. Oxcumasr pocdopa:,
UX TIOMy4YeHHUe, CTpoeHue M cBoicTBa. OCOOEHHOCTH B3auMOJCH-
ctBust P4Og u P40y ¢ Bomoii. Oxcokuciotsl dochopa. ["amorenu-
apl. OOIIast XapakTepucTHKa, (JOPMBI M CTpoeHue Moiekyi1. Tpu- u
neHTaragoreHu ! hocdopa.

T.19

VYrnepon

IIpocTteie BemiecTBa, amuioTponus. HeopraHudyeckass XuMmus yrie-
pona. Anmas, rpadut, kapounsl, Qymwiepersl. CoenuHenus rpadu-
Ta. MeTaH u yrieBomopoasl. Kapoumasr metamnoB. OKCHIBI yTriiepo-
Ila, SHEPTETHKA, CTPOCHHE MOJIEKYJI W CBOWCTBA. OKCOKHCIOTHI
yriepona. KapOoHatsl.

T.20

ATroMHHHN

@dusnyeckne M XuMHUYeckne cBoWcTBa. [lomydeHune amroOMHUHUAL
Kopyna, ero okpamennasie ¢opmsl. ['uapaTHeie (GOpMBI OKCHIOB
QIIOMHMHUS, THIPOKCHIBL. AMQOTEpHOCTH THIAPOKCOPOpPM. AJro-
MHHATBL.

T.21

OnemenTs! | u |l rpymmst

Ilenounslie 1 1meTO0YHO3EMENbHBIE MeTalUIbl. [IpocThie BemiecTsa,
BOCCTAaHOBUTENIBHBIE CBOMcTBAa. B3aumopeiicteue ¢ Bojou. Bogo-
poasble coenuHeHus d1eMeHToB [ u Il rpynn. MonHble rugpuisl.
Poip HICJIOYHBIX U IHICJIOYHO3E€MECIIbHBIX MCTAIJIOB B CTa6I/IJ'H/I3aHI/II/I
noHa H Okxcuapl 1IENOYHBIX METAUIOB, (OPMBI, YCTOIHYHUBOCTS,
XUMHUYECKHE CBOICTBAa OKCHUIIOB. [lepoKkcuapl, CynepoKCUabl, 030-
HUJBI IIEJTOYHBIX MeTauioB. OKCHIbI U MEPOKCUABI LIEIOYHO3E-
MEJIbHBIX METAJUIOB. [ MAPOKCHIBI LIENIOYHBIX U IIETOYHO3EMENb-
HeIX MeTaluioB. Illemoun. OCOOCHHOCTH THAPOKCUIA OCpPUILIHS.
ConM 1IENOYHBIX METAJJIOB, WX PacTBOPUMOCTb. [ maparanus
HMOHOB MIENIOYHBIX MeTauioB. [loHATHE 00 OTpPHUIATENBHON THUApa-
Taluu.

T.25

XpOM U €0 COCAMHCHUA

Crtpoenne atoma. Hambomee xapakTepHble CTENEHH OKHCIICHUS:
Cr. Baxuelilme OMHapHbIE XHUMHUYECKHE COCIUHEHHS: OKCHJIBI,
TaJlOTEHU]IbI, XaIbKOTEHUbl. 3aBUCUMOCTb CBOMCTB OT CTENEHU
OKHCIEeHHs. TepMuueckoe AUCIPONOPLUOHUPOBAHME HU3IINX ra-
noreHuaoB. KnacrepHele coequHeHus. XpoMmoBas KUCIIOTa, Xpo-
Martbl U JuxpoMaTsl. MHOroo6pasue kommiekcos xpoma (I1I).

T.26

MapraHeu " €ro COCAUMHCHUA

HpOCTOG BCIICCTBO: dusndeckre M XMMHUYECKHE CBOICTBA. HpI/I-
McHeHMe. Baxkuelimne 6I/IHapHBIe XUMHYCCKUEC COCAUHCHUA. OKCHU-
Jbl, TAJIOIrCHUbI, XaJIbKOI'CHUIBbI. VcToiiunBEIe KATUOHHBIC W aHHU-
OHHBIC (bOpMLI. VcToiunBOCTh KATHOHOB Ml’l2+ B BOJAHBIX PACTBO-
pax. MapraHueBaﬂ krciota. OKUCIUTENIBHBIC CBOMCTBA nepMaHra-
HAaT UOHA.
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dusnueckue U XUMHUYeCKHe cBoicTBa. Poib jxenesa u ero criaBoB
B ucTopuu uBuiam3anud. COBpEeMEHHBIE NPUMEHEHUS METaIOB
TpHajbl XKeJe3a U CIUIaBOB Ha MX OCHOBE. Baxueiimne GuHapHbIE
XMMHUYECKHE COCTMHEHMS: OKCHJBI, TaJIOTEHUBI, XaJIbKOTCHHU/IBL.

T.27 | XKene3o u ero coenMHEHAS X¥MUSL BOAHBIX PAaCTBOPOB. Y CTOMUYMBBIE KATUOHHBIE U AHUOHHBIE 2
¢dopmer. 'mapomu3 comeit xene3a. KoMIIeKCHBIE COeIMHEHWS.
OKHCIIMTETBHO-BOCCTAHOBHUTENIBHEIE cBolicTBa KoMmiuiekcoB Fe(ll)
n Fe(Ill). MHoroo0Opasue M YCTOHYMBOCTH KOMIUIEKCOB C DJIEK-
TPOHHOM KOHpuryparmeii dé
OOmas xapakTepucTrka 351eMeHTOB. CTpOCHHE aTOMOB, BO3MOX-
HBIE CTENEHH OKHCIEHHS B coenmHeHusx. Crennduka oxHO3apsI-
HBIX MOHOB ¢ KoHpurypamnueit d10. IIpoctsie BemecTBa: dusuye-
CKHE M XMMHUUYeckue cBoiicTBa. CamMopoaHble MeTaulbl.. BakHeil-
T.29 | Coeaunenust Meau u cepebpa 2
mye OMHAapHBIE XUMUYECKUE COCIMHEHMS: OKCHIbI, TallOTeHUJBL,
XaITbKOTEHHUIBI. XWMHA BOJHBIX pacTBOPOB. OKHUCIUTEIHHO-
Boccta"oButenbHBIE cBoiicTBa Cu(l) m Cu(Il),). KomruiekcHble co-
CIMHCHHUS.
[pocTeie BemecTBa: pu3HYecKre M XMMHUYECKHE CBOHCTBA. YHH-
KaJIbHbI€ CBOMCTBA MeTauIMuecKoil pTyTu. Ilpumenenune. Baxueil-
mme OWHAapHBIE XMMHUYECKHE COCIWHCHHS: OKCHABI, TaJIOTCHUIBI
T.30 Iloarpymnmna nuHka P A Hv i AL, 2
XaITbKOTEHHUIBI. XUMHUS BOJHBIX PAaCTBOPOB. Y CTOWYHMBBIC KaTHOH-
HBIE U aHUOHHBbIE (POPMBI. AM(POTEPHOCTh LIMHKA. AKBAKaTHOHBI U
THJIPOKCOAHUOHBL.
BCET'O 32
BCET'O 64
4.4. JlabopaTopHble 3aHATHSA
In 1 cemect
bp P Copnepxanue .
TEMBI Pasgen / tema
T.1 OcCHOBHBIE TIPHEMBI pabOTHI B [IpakTdeckoe n3ydyeHHe MpaBUI M MPUEMOB PabOTHI C pe- 6
JI6.1 XIUMHYECKOH TabopaTopuu aKTHUBaMH, JJAOOPATOPHOH MOCYIOH 1 000pyIOBaHHEM.
T1 OnpeneneHre OTHOCUTETHHBIX OnpenencHue OTHOCHTEIBHBIX MOJIEKYISIPHBIX Macc I10
1 6 5 | MOJIEKYIPHBIX MAcC BEWIECTB B | YPABHEHHIO MenneneeBa-Kiarmneiipona, mo MoisipHoMy 00b- | 6
) ra3000pa3HOM COCTOSIHUH €My, TI0 OTHOCUTEIHHOH IJIOTHOCTH T'a30B.
T1 OnpeneneHre OTHOCUTEIHHOM OmnpeznencHre OTHOCHTEIBHOW MOJIEKYISIPHOH Macchl yriie-
P1 Hé 3 MOJICKYJISIPHOM MacChl OKCH/Ia KHCJIOTO Tra3a, IyTeM OTpeeNICHUs] HCTUHHON Macchl IHOK- | 6
' ) yriepoa (1V) CHJIa yTIIeposia B BaKyyMe.
OnpenencHue MONSAPHBIX MacC AKBHUBAICHTOB METOIOM
T.1 Mertonbl onpeeneHust MOJsIp-
MPSMOTO OMPEACTICHHS, METOIOM KOCBEHHOTO OIIPEICIICHUS, 6
JI6.4 | HBIX MacC SKBHUBAJICHTOB
AHATUTHYECKIM METOIOM, 3IEKTPOXHUMUYECKUM METOAOM
. OmnpezneneHne SKBHUBAJCHTHOM MacCchl MeTalla METOAOM
T.1 Omnpenenenne SKBUBAJICHTHOM
BBITECHEHHSI BOJIOpOJA, C TIOCIEAYIOINIMM HaxoxaeHueM | 6
JI6.5 MAacchl MeTaa . o
a0COJIFOTHON M OTHOCHTENEHOM OIMOOK IKCIIEPHMEHTA.
T.6 TemnoBoit 3 dexT xumudeckux | OnpeseneHrne TEIUIOTH HEUTPAIN3AUNA CUIHLHOW KUCIIOTHI 6
J16.6 peaximi. CWJILHBIM OCHOBAaHHUEM.
W3yueHne 3aBUCUMOCTH CKOPOCTH Pa3IoKeHUs THOCYIb(a-
T.7 CKOPOCTh XMMHUYECKHX peaK- v p P yed
7167 | wnit Ta HATPUS B PacTBOpE OT KOHIICHTPAIWH, TEMIIEPaTypH, 6
) ) KaTaJIn3aTopa.
T.7 OnpezneneHve KOHLEHTPALMM pPEarupyrolUX BEIIECTB U
Xumuueckoe paBHOBECHE peil HCHTPallH - pearupy et 6
JI6.8 POAYKTOB PeaKllUU B pABHOBECHOM pEaKIOHHON cMecu
T.7 N3ydenue ycnoBuil CMENIEHHUSI XUMUYECKOTO PABHOBECHUS OT
P.2 Xumuueckoe paBHOBECHE e Y H p 6
P JI6.9 KOHLEHTPAIMH pearipyonnx BEIEeCTB U TEMIIEPaTyphL.
T.8 IIpuroToBnienue pactBopa c [Ipurorosnenue pacTBOpa C 3aJaHHONM MaccoBOM oJiei 6
JI6.10 | 3amaHHOM MaccoBO¥ momneit CEPHOM KUCJIOTHI U3 KOHIICHTPUPOBAHHOTO PACTBOPA U BOJHI
IIpuroToBneHue pacTBopa COJISIHOM KHCIOTBI C 3aJaHHOU
TS IIpuroroBienue pactBopa c HOPMaJIbHOW KOHIIEHTPALIUEW W3 HMEIOIINXCS PacTBOPOB.
H6.11 3aJ]JaHHOM MOJISIPHOM B HOP- [Ipurorosnenue pacTBopa XJOpUaa HATPUS C 3aJaHHOW MO- 6
’ MaJIbHOM KOHIIEHTpaluen JIIPHOM KOHIIEHTpalMeW M3 KPUCTAJUIMYECKOTO XJIOpHAa U
BOJIBL.
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Wzyuenune peakiuil (Iuccommaius CIadoro 3JIEKTPOIHTA,

1.9 Peaxuui B pactsopax s1exTpo- HMOHHBIX PEaKInii pacTBOPEHHE OCAlKa), B PACTBOpaX 3JCK 6
JI6.12 | muToB P p p » BP p
TPOJIUTOB
W3ydyeHue peakuuu cpeisl B pacTBOpax pas3MYHbBIX COJIEH,
T.9 iaposis coreit MeXaHU3Ma B3aWMOJICHCTBHS ¢ BOJOW M (aKTOPOB (Temrie- 6
JI6.13 P parypa, pa30aBieHHE, W3MEHEHHE KOHIICHTpPAIlMH HOHOB
BOJIOPO/IA) BIHSIONIINX HA THAPOIIH3
T.9 DKCIIepUMEHTaIbHOE N3YUeHHE CBOUCTB Oy(epHBIX pacTBO-
Bydepnsie pacTBOpsI 6
JI6.14 ydep p p pOB.
WzyueHnne  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  CBOWCTB
T.10 OKHCIUTENBHO-
Pa3IMYHBIX BEIICCTB, (PAKTOPOB BIUSIOIIUX HA MpOTCKaHUe | 6
JI6.15 | BOCCTaHOBUTEIBHBIC PEAKIIUU =
OKHUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
T.11 DKCIIEpUMEHTATIBHOE TTOJYYCHUE M HCCICOBAHUC CBOWCTB
KomruiekcHbIe COeTMHEHUS M 6
JI6.16 KOMIUIEKCHBIX COSIMHEHHN.
BCET'O 96
ludp 2 cemectp
Conepxanue .
TEMBI Pazyen / rema
T.16 Ry - [MonyueHne ranoreHoB U U3y4YeHue MxX (PU3MKO-XUMUUYECKUX 6
JI6.18 CBOMCTB MX BOKHEUIIUX COEMHEHUHN M X MPOU3BOIHBIX.
P.3 T17 [TonydeHnue cephl, ee BaXKHEHUIINX COSTUHEHHH (CEpOBOIIO-
Hé 19 Cepa u ee coelMHEHUS POJI, TMOKCHJI CEePBI, CEpHAsk KUCIOTa U €€ COJIM) U UCCIeNI0- 6
' BaHME UX (PU3UKO-XUMHYECKUX CBOMCTB
[MonyueHne THOCEPHON KHUCIIOTHI U THOCYJIb(ATOB U UCCe-
OBaHME UX CBOMCTB, CPABHUTEJIbHBII aHAIN3 OKUCIUTEIb-
T.17 | Coeaunenns cepst (1), (VIN), | ™ > CpasHl
HO-BOCCTAaHOBUTEIFHBIX CBOWCTB CYJIBb(UT U CEICHUT HOHOB, 6
JI6.20 | ceneHa u TemIypa N N
CBOWCTBa MUOKCHAA CENICHA, IONYYCHUs W CBOHCTBA JAHOK-
cHUJia Teurypa.
[onmy4yeHne a30Ta U MCCIEIOBAHUE €TO CBOUCTB, MOTYICHUE
T.18 W W3YYCHHE CBOMCTB BaXXHEHIIMX COCAWHCHWH (aMMHAK,
A3OT 1 €T0 COeTMHCHUS o 6
JIo.21 COJIM aMMOHWHSI, MOHOOKCHJI a30Ta, MHOKCH] a30Ta, COJei
A30THCTON KUCIIOTHI, @30THOW KUCJIOTHI B €€ COJICH).
T 18 [Monmygyenne Genoro ¢docdopa, moxydenue okcuaa pocdopa
H.22 dochop u ero coenuHEHUS (V) u uccnenosanue ero cBOMCTB. McciieqoBaHue CBOMCTB 6
) hochopHOH KUCIIOTHI U €¢ COJICH.
T.18 HccnenoBanne CBOWCTB MBINIbSAKA, CYpbMBI M BHCMYTAa,
MBIIIbSIK, CypbMa, BUCMYT . N . 6
JI6.23 CBOMCTB X COCTMHEHHH (OKCHJIOB, THAPOKCHJIOB U COJIEH).
T.19 HccnenoBanue CBOMCTB yrilepoJa U KPEMHUsI, IIOJyd€HUE U
Hé 24 Yraepon u kpeMHUM WCCIIeIOBaHNE CBOWCTB MX BKHEHIINX COCIMHEHMH (OKCH- 6
' JIbI, YTOJIbHAS ¥ KDEMHUEBAs! KUCIOTHI U X COJIH).
HccnenoBanne M M3ydeHHE OOLIMX CBOMCTB MeTayuioB (4
P3 T.20 OO6mue cBoiicTBa METaIIOB qaca). 6
’ JL.25 PyOexHb1i1 KOHTpPOIH 1 PyOexHbII KOHTPOJIH (peIIeHHe 3KCIEePHUMEHTANBHBIX 3a-
Jav) 2 gaca.
To1 UccnenoBanue cpoiictB S-anmementoB | u |l mepuonos, mo-
Hé 26 XuMust S- 2IIEMEHTOB JMy4CHUE W UCCIICJOBAHHE CBOWCTB MX BaXKHEWIINX coenu- | 6
' HEHHH (OKCHIBI, THIPOKCHUJIBI COJH).
T.20 CoeauHeHMs IMHKA, alIOMUHUS, | MccnenoBaHne BaKHEHIIMX CBOMCTB IIMHKA, aIIOMUHHS, 6
JI6.27 | onoBa cBHHIA. 0JIOBA CBUHIIA UX COCAMHEHUH (OKCHIBI THAPOKCUIBI COJIH).
T 29 HccnenoBanue cBOWCTB Meaw W cepeOpa, MOIYYCHHE U
Hé 28 Mens, cepedpo. MPAKTHIECKOE U3YYCHHUE CBOMCTB MX BaYKHEHINNUX COSIUHE- 6
) HU.
HccnenoBanne CBOWCTB Xpoma, MojiubjeHa, BoJbhpama
T.25 CoenuHeHHsT XpoMa, MOJIHO1e- A poma, L bp N
MOJIyYCHUE W MPAKTHYECKOE U3yUCHHE CBOWCTB MX BaXKHEW- | 6
JI6.29 | Ha, Bomb(dpama N
KX COCTUHCHUH.
T26 Mapraseri u ero CoeAMHCHUS HccnenoBanne CBOWCTB MapraHiia M €ro BasKHEHIIUX CO-
Hé 30 Py0exHbI KOHTPOIH 2 eanHeHuH (4 Jaca). 6
' (xoHTpONBHAs paboTa) KontpospHas pabota 2 gaca.
T27 HccnemoBanme CBOWMCTB jkele3a, KOOAIbTa, HUKENS, IMOJY-
Hé 31 Keneso, k0OaNbT, HUKEIH YCHUE WM MPAKTUYCCKOE M3ydYCHHE CBOWCTB UX BakHeHmwMx | 6

COEIUHEHNH.
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T.34 | Cunres cynbdarareTpaaMuH [Tonyuenne cynbdarareTpaaMuH MeOu ONpEAEICHHE IMPaK- 6
JI6.32 | meaun TUYECKOr'0 BBIX0JA FOTOBOT'O IPOAYKTA.
T34 Cunrtes okcuna meau (1) [Monyuenue okcuma meau (l) ompeneneHne MPaKTHYECKOTO
116.33 PyOexHbIil KOHTPOIB 3 (TECTH- | BBIXOAA TOTOBOro mpoxykra (5 yacoB). TectupoBanme (1 6
poBaHue) gac).
BCEI'O 96
BCEI'O 192

5. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOIUXCA
IO OCBOEHHUIO JUCHUITJIMHBI

HucuuiuinHa «Heopranndeckas XuMus» Mpenoaaercs B TeyeHue 1 u 2-oro ceMecTpoB B
BUJIC JIEKLIMOHHBIX, IPAKTUYECKUX U Ja0OpPaTOPHBIX 3aHATUH, HA KOTOPBIX BBIOJIHIETCS U3yde-
HUE U YCBOCHUE BaKHEHIINX U 3aKOHOB OO0IIEH 1 HEOPraHUYECKON XUMMHU.

B npenonaBanue Kypca HeOpraHM4eCKOH XMMHUH UCIIONb3YIOTCS COBpEMEHHbIE 00pa3oBa-
TEJIbHBIE TEXHOJIOTMU: NMPOOIEMHBIE JIEKLIUU, TPEHUHT U Pa300p KOHKPETHBIX CUTYyallUi, TEXHO-
JIOTHSI KOJUIGKTUBHOTO B3aUMOJICHCTBUS, TEXHOJOTHS PAa3BUTUS KPUTHUECKOTO MBIIUICHUS, UC-
N0JIb30BaHNE WILIIOCTPATUBHOIO Marepuaia (TEKCTOBOH, rpaduueckoil u nudpoBoi nHpopma-
1K), MyJIbTUMEIUNHBIX GopM mpe3eHTauui. [lpu npocimymmBaHum JeKUUNA PEKOMEHIYETCS B
KOHCIIEKTE OTMEYaTh BCE Ba)KHbIE MOMEHTBI, HA KOTOPBIX 3a0CTPsieT BHUMaHKE MIPEIo1aBaTelb.

B xozne npakTuueckux 3aHATUN pa30oUparoTcs METOAMKH PELICHUsS KOHKPETHBIX MPaKTH-
YECKHUX 3a/1a4 COBMECTHO C IIPENOaBaTesIeM U CAaMOCTOSTEIbHO.

JIaGopaTopHBIif MPaKTUKYM 3HAKOMHUT C METOJIaMH M MPUOOpaMHU NPAaKTUKYMOB 10 HEOP-
TaHWYECKOH XUMHH ¥ HEKOTOPBIX (H3UKO-XMMHUYECKHX HCCIIEJOBAHUH, C METOJMKON BBITOJTHE-
HUSI HEOOXOAMMBIX pacyeToB, 0OOCHOBAHHEM OIPECIIEHHBIX 3aKOHOMEPHOCTEH, JaeT HaBBIKU
71a00pPaTOPHOTO IKCIEPUMEHTA U HAYYHO-HCCIIEIOBATEIHCKON pabOThI B IEJIOM. 3aJI0TOM Kadve-
CTBEHHOT'O BBIMOJIHEHUS J1a00paTOPHBIX paboT SBJISETCS CaMOCTOSITEIbHAs MOJArOTOBKA K HUM
HaKaHyHE IyTeM I[OBTOPEHUS MaTepuajioB JIeKIui. PekoMeHayeTcss moAroTOBUTh BOIPOCH! 1O
HESICHBIM MOMEHTaM U 00CYJUTh UX € IpenojaBaTeieM B Hadaie J1a0opaTopHoOil paboThI.

JUis TeKyliero KOHTPOJs YCIEBAEMOCTH MO OYHOM (opMe oOyudeHus MmpenojaBaTeseM
UCTIOJIb3YyeTCsl OaIbHO-PEUTHHIOBAs CUCTEMa KOHTPOJIS U OLIEHKU aKaJeMUYEeCKON aKTUBHOCTH.
[ToaToMy HaAcTOATENBHO PEKOMEHIYETCS TINATEIbHO IMpopaldaThiBaTh MaTepHal JUCLUILIHMHBI
IpU CaMOCTOSITENILHONW paboTe, y4acTBOBAaTh BO BceX (pOpMax OOCYXICHMS W B3aUMOJEHCTBHUSA,
KaK Ha JIEKIUSAX, TaK M Ha JJaOOpaTOPHBIX 3aHATUSAX B LIEJSAX Jy4YIIEro OCBOEHUS MaTepuaia u
NOJIy4YEeHHUs] BBICOKOW OLIEHKHU MO Pe3yJIbTaTaM OCBOEHHSI JUCLUIUIMHBL.

CamocrosTenbHas paboTa 00ydaroerocsi BhIMONHIETCA 0 y4eOHUKaM, y4eOHBIM 1OCO-
OMsIM, COBPEMEHHOM JIUTEpaType Mo MpoduiIo ¢ MPUBJICUEHUEM APYTUX COBPEMEHHBIX MH(OP-
MaIMOHHBIX UCTOYHUKOB, TAKUX KaK HHTEPHET, CPEJICTBA MACCOBOI MH(OPMAIIHH.

BeinonHeHne camMoOCTOSATENbHOM pPaboThl MOJpPa3yMeBAET CaMOCTOSTEIbHOE M3Yy4YeHUE
pa3/enoB AMCIUILUIMHBI, TIOATOTOBKY K JJAOOPaTOPHBIM, MPAKTHYECKUM 3aHITHSM, K PyOS)KHBIM
KOHTPOJISIM, 3a4eTy, SK3aMeHa. PexoMeHayemast TpyI0eMKOCTh CaMOCTOSITENIbHOU paboThI Ipe/-
CTaBJIeHa B TabuIe:
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PexomeHTyeMBblIii peXUM CaMOCTOSATEIIbHON paboThI

HanmeHoBaHne caMOCTOATEIBHOM pa6OTBI qacChbl

H
o

CamocTosiTeIbHOE U3YYCHUE TEM NTUCHUIIJINHBI:

CtpoeHue aToma

XuUMH4YeCKas CBA3b

CtpoeHue TBepI0ro Tena

Hauana XxumMu4eckoi TepMOAMHAMUKH

KuHernka XuMHYECKUX peakiui

PactBopsl. OOmue cBoicTBa

XUMHUYECKOE PABHOBECHE

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKun

3KCHepI/IMeHTaHBHBIC MECTOAbI B XUMHNU

Bopopon

P
Dlolo|o|N|o|o| s w i -

Kucnopon

[EEN
N

Onementsl VI rpynnsl. ['anorenst

[HEN
w

OnemenTsl VI rpynmsl. XaabKoreHsl

RRrRPrRrRPRRPR PR R RPR R RP R -

[EEN
M~

OnemeHTsl V rpynimsl.

©
(e}

IMoaroToBKa K ayIHTOPHBIM 3aHATHSIM (110 2 Yaca HA 3aHATHE)

BoinosiHeHue KOHTPOJIbHBIX paﬁoT —

IloaroroBka Kk py0e:KHOMY KOHTPOJIIO (2 yaca HA Ka:K/Ablil py0ex) 10

IloaroToBKa K NPpOMeKYTOYHOI aTTecTanuu (3a4er) 36

IloAroToBKa K NPOMEKYTOYHOM aTTEeCTANMHU (IK3AMEH) o4

BCEI'O 212

6. ®OHJ OHEHOYHBIX CPEJICTB
JJISA ATTECTAIUUA 1O JUCHUIIVIMHE

6.1. [lepeveHp OLIEHOYHBIX CPEICTB
1. bannpHO-peHTHHIOBasE cUCTeMa KOHTPOJIA M OLEHKH aKaJeMHUYECKOW aKTUBHOCTU 00ydYaro-
mmxcs B KI'Y (g ounoit popmel 00ydeHus)
2. OTyeTbl 00y4JaroUIMXCs MO JJAOOPaTOPHBIM paboTam
3. 3aganus kK pyoexHbM KOHTpoJsiM Ne 1,2,3.4.5.
4. 3amaHus K MIpakTUYECKUM paboTam
5. Bonpocs! k 3auety
6. Borpocs! k sK3aMeHy
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6.2. CucreMa 0a/LIbHO-PEHTHHTOBOW OLEHKHU
PadoThHI 00yYAOIMXCS 10 IUCHUIINHE

1 cemecTtp (3auer)

No Haumenona- Copepxanue
- HUE
Pacrperene- Pacnipenenenne 6ammoB 3a | cemectp
e GaILIOB PyGex- PyGex-
JlaGoparopnas paboTa HBIH HBIT
3a CEMECTp Bung VP. Jlexumst paTop P 3auer
- (3armmra) Koutpons | Kortpois
yueOHO# 5 1 2
€HKa B
paboTsl, 6“ 1 1 11 11 30
1 | cposu craum ajax o 5
yacuoil | flpmwewa- | 0T Soparopwotipa- | < | mpomwan | Crawa
pabors (110- HHUE paTop p KBUYM p a
BOJHTCS JIEKIIANA OOTBI pabota
oOyuaro- 39
IIMMCS Ha Bcero 16
32 nekiyu 11 11 30
TIEPBOM 3a- 6asioB ! 16 pabot 1o 6 yacoB
HATHH) 1o 2 vaca
1 cemecTp (PK3ameH)
Copepxanue
Ne HaumeHnoBanue
Pacnpenenenune 6amios 3a 1 cemectp
p 6 Bun VP. [IpakTrdeckas padora 3K3aMeH
acrpeziesicHue 0aioB 3a
CeMeCTp 10 BUJaM y4ueOHO Ouenka B 6autax 29 30
1 | paboTsl, cpoku craun yaeOHOU DUMeUAHHE Otger Ha Bonpock! 1,4 6amna cnaua
paboTHI (HOBOIUTCS CTYACH- P Pemenne 3amaun 1,5 6amna A
TaM Ha TIEPBOM 3aHSITHH) 70
Bcero 6ammo 30
1o DaLIon 2,9 x 24=T70
2 cemecTp (3auer)
No Haumenona- Conepxanue
- HUE
Pacnpesenenune 0anios 3a 2 ceMecTp
PyGex- PyGex-
HBIN HBIN
- Bun YP. Jlex JlaGoparopnas padoTa 3aue
Pacnpenene e HHA PATOPHAs paboT Konrpons | Konrposs et
Hue 0aioB 1 2
3a ceMecTp
OrcHKka B
1o BHJIAM “ 1 1 11 11 30
yqe6HOH 6aHHaX
paborTsl,
1 | cpoxn cAadn Moceme- Pewenue
yueOHOH IIpumeya- HUE U 3a- BrinojaHeHye U 3ammra JKCIepH- Ko-
paborsl (z0- HUe IIHCH JIEK- 71260 i pab _ | TholbHad Crana
pPaTOPHO PabOTHI MEHTAIIb aGora
BOAMTCA MU HBIX 3aJa4 P
CTyJCHTaM
Ha IEPBOM
3aHATHH 32
) Bcero 16
32 nexuuu 11 11 30
6asioB 16 pabot
o 2 yaca
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2 cemecTp (PK3aMeH)

Copnepxanne
Ne HaumenoBanue
Pacnipenenenne 6amioB 3a 2 cemecTp
IIpakTnueckas
Pacnpezenenue 6awios 3a Bun YP. P pabota Tecr 9K3aMEH
1 | cemectp no Bugam yueGHOU =
OreHka B PyOexHbIi1 KOHTPOIH 3
paboThI, CPOKH cllauu yueo- 2 30
o Oanax 20
HOU paboTHI (IOBOAUTCS
[Mocemenne 1 6amn [IpaBusbHBIE OTBETHI HA
2 | cTyneHTaM Ha IIEPBOM 3aHSA- | MpHMEYaHHe crada
Tvn) Pemenue 3amau 1 2() BOIIPOCOB TecTa
3 Bcero 6amoB 16x2=32 20 x1,9 =38 30
Kpurtepuit nepecuera B Tpa- | 60 1 MeHee 0alIOB — HEYIOBICTBOPUTENBHO (HE3a4eT)
5 | AMUMOHHYIO OLEHKY 110 61-73 GayIoB yIOBIETBOPUTEIBHO (3a4eT)
uroram paboTsl B cemectpe | 74-90 6anioB Xxopoio
U 3K3aMEHa 91-100 6aJII0B OTIMYHO
Jnst nonycka K NpOMeXKyTOYHOH aTTecTaliy 10 JUCLHHUILIHHE 33 CEMECTp
oOydaroiuiics 10JbkeH HaOpaTh [0 UTOTaM TEKYILEro U pyOe)HOro KOHTPO-
neit He meHee 51 Oama. B ciaydae ecnm oOydatommiicss Habpan MmeHee 51 6an-
J1a, TO K aTTECTAI[IOHHBIM MCIBITAHUSM OH HE JIOITyCKAeTCs.
Jnst momydeHus 3K3aMeHa, 3a4eTa 0e3 IPOBEACHHS IPOLEIyPhI IIPOMEKYTOU-
HOH arTecTanuy 00yJaroeMycsi He0OX0MMO HaOpaTh B X0JI€ TEKYIIETo U
PyOESXHBIX KOHTpOIei He MeHee 61 Gamra. B aTom cirydae utor OammsHON
OLICHKH, MTOJIy4aeMOil 00y4aronuMCsl, ONIPEAENeTCs 10 KOJINYECTBY 0alioB,
HaOpaHHBIX UM B XO/I¢ TEKYILEro ¥ pyOeXHBIX KOHTpoJel. [Ipu aToMm, Ha
YCMOTpEHHE TIpernoiaBarelis, 0ajulbHasl OLEHKa 00YyUYaroIerocss MOXeT ObITh
TIOBBILIIEHA 33 CYET MOJIYUSHHS IOTIOIHUTEIbHBIX 0aJUIOB 33 aKaJeMUYECKYIO
Kpurepuu nomycka x npo-
. AKTHBHOCTb.
MEKYTOYHOH aTTecTaluy, N .
OOyyaronuiicst, IMEIOIIU NPaBO Ha MOJIyYeHUE OLIEHKH 0e3 MpoBeJCHUs
BO3MO>KHOCTH ITOJTy4EHUSI .
6 TIPOLEAYPH! MPOMEKYTOYHON aTTECTAllH, MOXKET IOBBICUTH €€ ITyTeM CIaun
aBTOMATHYECKOTO K3aMEHa,
aTTeCTallMOHHOTO MCIBITaHKs. B ciydae moiydeHus oOydaromummMes Ha aTTe-
BO3MO>KHOCTD TIOJTyYESHUS .
CTaI[MOHHOM HcIbITaHny (0 6a7IoB UTOT OATUTLHOM OLIEHKH MO ANCIUILTHHE
OOHYCHBIX 0aJTOB
HE CHIDKACTCH.
3a aka/leMU9IeCKy10 aKTHBHOCTH B X0JI€ OCBOCHUSI JUCIIUIUIMHBI, yJacTHE B
y4eOHOH, Hay9YHO-HCCIIEI0BATEIILCKOM, CIIOPTHBHON, KYJIETYPHO-TBOPYECKOH
1 OOIIECTBEHHOU JIEATENBHOCTH 00YYaIOIeMyCsi MOTYT OBITh HAUHCIIEHBI J0-
HOJIHUTENbHBIE OajuTbl. MakCUMalIbHOE KOJIMYECTBO JOTIONHUTENBHBIX 0alIoB
3a aKaJeMUYECKYI0 aKTUBHOCTH cocTaBiseT 30.
OcCHOBaHMEM JUIs TIOJTy4YESHHS! IOTIOTHUTEIIbHBIX 0aJlIOB SIBIISIOTCS:
— BBIIIOJIHEHUE JOTIOJIHUTENIbHBIX 3aIaHUH 110 JTUCHHUIUIMHE; IOTOJIHUTENIbHbIE
0aJuTBl HAUUCIIAIOTCS TIPENoaBaTeNeM;
— ydacTue B T€UEHHE CeMecTpa B y4eOHOH, HayYHO-NCCIIeJ0BATEIbCKOM,
CHIOPTHUBHOM, KyJTbTYPHO-TBOPYECKOH 1 00mecTBeHHOM AesrensHocT KI'Y.
B ciryyae ecnm k IpoMeKyTOYHOH aTTectanuy HaOpaHa cymma meHee 51
0aIoB, HE BBINOJHEHBI BCE 33JaHMs, TO OOydYaloIEeMycss HEOOXOIHMO
Ha0OpaTh HelocTarolee KOJIMYECTBO OAJIOB 3a CUET BBINOJHEHUs JOIOJIHU-
TENBHBIX 3aJaHUH, 10 KOHIA TOcienHel (3aueTHOH) Henmesn cemectpa. [Ipu
9TOM HEOOX0AMMO MpopaboTaTh MaTepual BceX MPOMYIEHHBIX MPAKTHYECKUX
1 1abOpaTOPHBIX padoT.
®DopMBI 1 BUABI yIeOHOH @DOopMBI TOTIOTHUTEIBHBIX 331aHUH (Ha3HAYAIOTCS MIPETIOIaBATENIEM):
paboThI ISl HEYCIIEBAOIINX — BBINIOJIHEHNE U 3allWTa 3aJaHUH (pemeHne 3a1ad, 3ammura pedepara, co-
(BOCCTAaHOBHMBIIIMXCS Ha 3/IaHKE MPE3EHTAIMN U Jp.) 10 MPOMYIICHHBIM [TPAKTHYECKUM 3aHATHSIM,
7 | xypce oOydeHus) CTYICHTOB 1 Gayt 3a 0IHO 3a7aHNe

JUTSL IOJYYEHUS HeJJOCTAr0-
mux 6aIoB B KOHIIE Ce-
MecTpa

— BBINOJIHEHHWE W 3alllMTa MPOIYIIEHHBIX J1a00paTOpHBIX padoT (Ipu He-
BO3MOXXHOCTH JIOIOJIHUTENBEHOTO HPOBECHUs 1abopaTopHOi padoThI Iperio-
JlaBaTeNlb yCTaHABIUBAET (OPMY JOIMOJHHUTEIHHOTO 3aJaHusl MO TeMaTHKe
TIPOITYIIIEHHOH J1a00paTOpHOH PabOTHI CAMOCTOSITENIBHO),

1 Gasn 3a OJTHO 3aJaHUeE.

JIuxBupanus akaJeMUYeCKHX 3a10JDKEHHOCTEH, BO3HUKILUX U3-3a Pa3HO-
CTH B y4eOHBIX ITaHAX IIPH MIEPEBO/IC MIIH BOCCTAHOBIICHHUH, TIPOBOIHUTCS ITY-
TEM BBINIOJHEHUS TOTIOHUTENBHBIX 3aaHni, popMa i 00eM KOTOPHIX oTpe-
JieNsieTCs IPEeroIaBaTesIeM.
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6.3. [Ipoueaypa oueHUBaAHUS Pe3yTbTATOB OCBOEHUS TUCHUILIHHBI

PyGexxHble KOHTPOJHM MPoBOAATCS B (hopMme kosutokBuyMa (1 Bompoc, 11 GamnoB makcu-
MyM), BKIIFOYAIOIIETO YCTHOE coOeceoBaHMe, PeIIeHHe KOHTPOJIbHBIX paboT (11 GamioB mak-
CUMYM), pEIICHUs dKCIepuMeHTanbHoU 3amad (11 GammoB makcumyMm), Tecta (1,95 GamioB 3a
OJIMH MpaBUJIbHBINA OTBeT). [lepen mpoBeneHNEM KaXKI0ro pyOeKHOTO KOHTPOJIS IIPEroaaBaTellb
npopabaTeiBaeT ¢ 0OyYalOUMMHCS OCHOBHOM Marepuan COOTBETCTBYIOUIMX pa3/ieioB JIUCIIH-
IUTMHBI B pOpMeE KPaTKOU JTeKIIUN-TUCKYCCHH.

3aueT BBICTABIISCTCS 1O UTOTAM 3allUTHI JIAOOPATOPHBIX paboT. 3amuTa J1a00paTOPHOMA
paboThl BKIIIOYAET YCTHOE cOoOeceloBaHUE MO TeMaTUKe paboThl, 0OCYKICHUE MOITYYEeHHBIX pe-
3yJIbTAaTOB. DK3aMEeH MPOBOJATCS B (popMe yCTHOro cobeceoBaHus Mocie pemeHns 3aaadn. Ha
pelleHue 3a7auu CTyJAeHTY npeaoctapisiercs 20 MUHYT.

DK3aMeHaAIMOHHBIN OuyeT BKItoyaeT | TeopeTrueckuii Borpoc. Ha moaroToBky K OTBETy
oOyuaromemycst gaerca MUHUMYM 20 mMuHyT. OlleHKa OmpeAensercs Mo pe3yabTaTaM yCTHOTO
cobecenoBanus. Borpoc onennBaercs B 30 0amios.

Bpewms noarotoBku ais tecra cocrapisier 30 munyt. B Tecte 20 BonpocoB. Kax b1t Bo-
npoc orneHnBaeTcs B 1,95 6ama.

Pe3ynbTathl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH, 3a4eTa M 9K3aMeHa 3aHOCATCS Mpernoja-
BaTeJIeM B DK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi CIAETCS B OPTaHU3AUOHHBIA OTAET MHCTH-
TyTa B JICHb 9K3aME€Ha, a TAK)KE BBICTABJISIOTCS B 3aYETHYIO KHIDKKY 00y4aroIerocs.

6.4. IlpuMepbl OLEHOYHBIX CPEACTB VISl PyOeKHbIX KOHTPPOJieii 3a4eTa U IK3aMeHa
Criucok BOMpocoB K pyOeKHBIM KOHTPOJISIM

1. byOnona JI.A. Heoprannueckass xumus / MeTtoauueckue ykazaHus K MPaKTUYECKUM 3aHATHU-
am.— Kypran: KI'Y 2005. - 27 c.

2. ©OC auCHUIUIAHBI

[Tpumep 3ananus, pyOexHbIil KOHTPoIb Ne 1: OOBACHUTH C TOUKH 3pEHUS CTPOCHHS aTOMOB H3-
MEHEHHE aTOMHBIX PaJIyCOB 3JIEMEHTOB MaJIbIX U OOJIBIINX MEPHOIOB.

[Tpumep 3amanus, pyoexxHblii kKoHTposib Ne 2: [Ipousoiiner nu ocaxaeHue cynbduaa Kaamus,
ectn k¥ 1 1 0,1 H pacTBOpy HUTpaTa KaaMus npubaBuTh Takoi xe odveM 0,01 H cynmbduma
Hatpus, eciii ACA(NO3), = 75%; ANayS = 87%; ITPcys = 7,110 %2

Tect nns py6exnoro kontposst Ne3 (2 cemectp)

1. Kakoii Tun rubpuauzanuu B rpadure. ..

A) SP2, b) Het rubpuanzanumn B) SP2,
2. B pe3ynprare Kakoil peakiuy IPOUCXOINT BBIJEJICHHE raza?

A) Ca®" + COs" —>. B)2H"'+COs*—. B)2H"+OH —.
3. Kakoe BenecTBo He pacCMaTPUBAETCS KaK OKCUT?

A) CO. b) N,O. B) H,0. I') Fe30,.
4. Kakoil U3 MUHEPAJIOB IIPEACTABIISIET IPUPOJIHBINA OKCHJI AITFOMUHHUSA?
A) Kopynn b) Kap6opynx. B) Kapnaynur.

5. Ilpn mpomyckaHuu cepoBOJOPOJa Yepe3 BOJHBIA pacTBOp Cyib(parTa allOMUHUS BbIIAJaeT
OCaJIOK. ..
A) I'mapoxcuaa aJTlOMUHUS. b) Cynasduna amomunus. C) Ocaaka HeT
6. Kakast u3 peakuuii He COIIPOBOXK1a€TCs BBIIEIEHUEM BOAOpOaa?
A) Zn + HNO3pass) —- b) Na + H,O —. B) Al + NaOH + H,0 —.
7. BouibIlie BCEro yriaepoaa COIECPKUTCH. . .
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A) B uyryne. b) Beicokoyrnepoaucroii cranu.  B) JlerupoBanHol ctanu.
8. deHonranienH B KUCIION Cpejie. ..
A) KpacHbliil. b) BecuBeTHblii. B) ManuHoBBIH.
9. C KakuMM M3 NIEPEUNCIECHHBIX BEIIECTB BOJOPOJ pearupyer caMONpOU3BOJIBHO MPU KOMHAT-
HOI Temneparype?
A) Mens. B) Kucnopoa. B) Xmop. I') @T1op. 1) Cepa
10. Xumuueckast popmyia TEITypuaa aTlOMUHHS. . .
A) AITe2 B) A|2Te B) A|3T62.
11. B kakoi U3 NpUBEACHHBIX Map MPOUCXOAUT CKaYKO0Opa3HOE U3MEHEHHE CBOMCTB OT MEPBO-
ro 3JIEMEHTa KO BTOpOMY?
A)Na Mg. B)Ne, Na. B)Li, Na.
12. IIpu HarpeBaHUU XJIOpUIA AMMOHUS C TBEPAOU 1IEJI0YBIO TPOUCXOIUT. ..
A) NU3meHeHHe BAaJIEHTHOCTH a30Ta
b). I3MeHeHue cTenenu OKUCIEeHUs a30Ta
B) 3MeHeHune BaJIEeHTHOCTU U CTENIEHU OKUCIICHHUS.
13. 3apsa 01HOTO MOJIS JIEKTPOHOB PaBEH. . .
A)6,02-10° K. B) 1,6:10 ™ K. B) 96500 Ku1.
14. BeiGepute napbl HOHOB, KOTOPbIE MOTYT COBMECTHO HAXOAUTHCS B pacTBope?

A) Zn* u PO,%. B) K n SO~ B) AP** u CO5*
15. Kakoe ocHOoBanue HanOoJjiee CHiibHOE?
A) NaOH. b) KOH. B) RbOH I') LIOH

16. Bo3MOXHO 11 ITOJTy4UTh TMJIPOKCUA cepedpa 1Mo peakiuun?
AgNO;3; + KOH—AQOH + KNO3?
A) a. B) Her

17. B xakoM citydae npUMeHsJIach pa30aBieHHast KUCI0Ta?
A) 3Cu +8HNO3— 3Cu(NO3),+ 2NO + 4H,0.
B) Mg + 2H2804 - MgSO4 + SOz + 2H20
C) 4Zn + 5H,S04 —4ZnS0O,4 + H,S+ 4H,0.

18. Kakoe BemecTBo MpomnyIieHo B IEMOYKE PEBPAIICHUIN:
K—KOH—...—CO,
A) K0 b) KH. B) K,CO3

19. DnexTpoHHas popmyia 15%25%p°3s%p°d°4st MIPUHAJICKNAT aTOMY. ..
A) Cr. b) V. B) Mn.

20. B kakoM COeIMHEHUH XPOM IPOSBISET HU3LIYIO CTEIIEHb OKUCIECHUS?
A) Cr,0s. B) H,CrO4 B) KoCr,05.

IIpuMepHBIii CIMCOK BOIPOCOB K 3a4ETy
1 cemectp

1. OcHOBHBIE XMMHUYECKNE 3aKOHBI.

2. Teopust atoma Bogopoza 1no bopy. IlepBbiit u Bropoit nocrynatel. OObSICHEHHE CIEKTpa BO-
nopona no bopy

3. KopmyckysipHO-BOTHOBOM JyaJin3M MHUKpodacTuil. Bomusr ne bpoiturs. [Tpunammm Heonpee-
nenHoctu ['eitzenOepra. [lonsarue o BomHOBOM ypaBHeHuM lllpenuHrepa i cTanMOHapHBIX
COCTOAHMU. ['paHNYHAs U y37I0Bask IOBEPXHOCTH

4. DnekTpoHHOE cTpoeHue aroma. YpaBHeHue Lllpenunrepa. KBanToBble uncia.

5. MHoros1exkTpoHHbI aToM. Dh(EKTUBHBINA 3apsijl, AEUCTBYIOIIMM Ha OTAENbHBIN 3IEKTPOH.
Jnarpamma OJHORJIEKTPOHHBIX YpOBHEHN 3Hepruu. lIpuHuunel 3anonHenus snekrpoHamu AO:
NPUHUMUIT HauMeHblen >Heprun, npuHuun [laynu, npasuno Xynnpa. IlpaBuno KneukoBckoro.
DneKTpOHHbIE (HOPMYJIBL.

6. [lepuoanyeckuii 3akoH. [leprognvecku U He IEPUOTUUECKA U3MEHSIIONITUECS CBOMCTBA XUMH-
YECKUX JIEMEHTOB U UX COCAUHEHUM.
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7. OCHOBHBIE TUIIBI U XapaKTEPUCTUKH XUMUYECKOW CBsI3U. B3auMMOCBA3b CTPOEHMS U CBOMCTB
BEIIIECTB.

8. Meton BaneHTHBIX cBsizeid MBC.

9. Meton MonekynsapHbix opoutaneit — MMO-JIKAO. 6- u m-MoseKkyisipable opoutanu. CBs3bI-
Balollle, HECBS3BIBAIOIINE, pa3pbixistone MO

10. 'a3000pa3HOE COCTOSTHUE BEIECTBA

11. ’Kunkoe cocTosiHUE BelleCcTBa

12. TBepmoe cocTosIHKE BELIECTBA — KPUCTAIIMYECKOE M aMOp(HOe

13. TennoBoii 3¢ ekt xumuueckux peakuii. CtannaptHoe coctosHue. 3akoH ['ecca.

14. Dueprus ['u60ca u sueprus ['enpmronsia. HanpaBieHHOCTh XUMUYECKUX MTPOLIECCOB.

15. CxkopocTh XUMHUYECKUX peaklUi. 3akoH aeicTBUsA Macc. DaKkTOpPbl, BIUAIOLIME HA CKOPOCTh
XMMUYECKON peakuuu. DHeprus aktupanuu. Karanms.

16. Xumuueckoe paBHoBecue. KoHcTanTa xumudeckoro paBaoBecus. [Ipunnumn Jle llarense.

17. CiocoObl BeIpakeHUs KOHIIEHTPALIUU PACTBOPOB.

18. CgoiicTBa pa30aBiIeHHBIX PacTBOPOB. OCMOTHYECKOE JIaBICHHE. 3aK0oH Pays.

19.Teopus snexkTponutnueckoit nuccounanuu. Crenenp aucconuanuu Craadble U CUIBHBI dJIEK-
TpoauTsl. KoHcTaHTa Aucconranuy ¢aaboro 3JeKTposIuTa.

20. Ctpoenue Monekysbl Bofbl. loHHOE npou3sBeaeHue BoAbl. BoopoaHblil moka3aTenb Cpebl.
21. T'uaponus comeit B BOAHBIX pacTBOpax. Posb ruaponsa B mpupoie U TEXHUKE.

22. CTtpoeHHe KOMILIEKCHBIX COE€OUHEHHH. TUIbl KOMIUIEKCHBIX coeAMHEeHUH. Jucconmanus
KOMIUIEKCOB B BOJHBIX pacTBopax. KoHcTaHTa yCTOMYMBOCTH KOMILJIEKCHBIX COSMHEHUMN.

23. ucnepcHbie cucteMbl. Knaccudukainus aucnepcHbIX cucteM. KoougHble pacTBOPHI.
Crpoenue KomuiongHoi yacTuilbl. OCHOBHBIE CBOMCTBA KOJIJIOMIHBIX CHCTEM

24. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE peaKlIUi. MeTo 3J1eKTPOHHOro OanaHca.

25. DnexktpoxuMudeckuidi moTeHuan. CTaHAapTHBIA BOJOPOIHBIN AIIEKTPOA. DIEKTPOXUMHUYE-
CKMI psAJl HAIIPSDKEHUN METaJUIoB. Y paBHeHue HepHcra.

26. DnexTponus. 3akoHbl Dapanes.

27. CTpoeHne KOMIUIEKCHBIX coelnHeHuH ¢ no3uiu MBC

28. OCHOBHBIC TOJIOKCHHS TEOPUU KPUCTAIUTHUECKOTO Mojs. Pacmeruienne opoutaneii 1A B
KPUCTAJTIMYECKOM T10JIE€ OKTA3JPUUECKOT0, TETPAIAPUUECKOTO U KBAAPATHOTO KOMILJIEKCOB.

2 ceMecTp
1. Obmas xapakrepuctuka 31nemMeHToB VI rpynnsl rmaBHoi moarpynmsl. JlaGopaTopHble U
IPOMBIIIJICHHbIE CIOCOOBI MTOJTyYEHHS F'aJIOTEHOB U X MPOU3BOHBIX
2. Meroasl nonyyeHus U (pu3MUECKUe CBOWCTBA rajoreHOBOAOPOAOB. KHCIOTHBIE M OKHCIIH-
TEJIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA, pEAaKIIMOHHAS CIIOCOOHOCTh. ['aloreHu1Hble HOHBI U UX
COCTOSTHUE B BOJHBIX PacTBOPax
3.. OKHMCINTENBHO-BOCCTAHOBUTEINILHBIE PEAKIIMU TAJIOTEHOB U MX COECJUHEHUH B BOAHBIX pac-
TBOpax. B3aumozeicTBue MPOCTHIX BEUIECTB C BOJOM, KHCIBIMH MU IIEIOYHBIMHU PACTBOPAMH.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COETMHEHUN.
4. Tlepokcuasl Bogopoma. OCOOEHHOCTH CTpOEHHUs MOJEKyinbl. Du3nyeckne M XUMHUUYECKHE
cBoiicTBa. XapaKTepUCTHKA KHCIOTHBIX M OKCHJIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB. [Ipak-
THUYECKOE TPUMEHEHUE. BaxkHenme nepoKcuabl.
5. Cepa. CtpoeHue aromMa U BaJICHTHbIE BO3MOXKHOCTH Cepbl. AJIIOTpONHbIE MOAU(UKALINYU Cce-
psl. [lapameTpsl nepexonoB ogHoN MoauduKanuu B 1pyryto. Haxoxaenue B npupone. Ousnde-
CKHE M XMMUYecKHe cBocTBa. [IpakTuyeckoe mpuMeHeHue U OMOI0rnYecKoe 3HaUCHHE.
6. CepoBogopoa. Ctpoenue moinekyinbl. Ousnyeckne cBoiicTBa. JlabopaTopHbIE METOMBI TOTY-
yeHus. Xumuueckue cBoiictea. CepoBogopoanas kucinota. Cyiabuasl MeTamuioB. BoccraHoBu-
TebHAasl XapaKTepUCTUKA CYIb(HUIO0B.
7. duokcun cepsl. dusnveckue cBoiicTa. JlabopaTopHble cOCOOBI MONMydYEeHUS. XUMHUYECKUE
cBoiicTBa. CTpOCHUE MOJIEKYJIBI CEPHUCTON KHCIOThl. XMMUYECKHE CBOMCTBA CEPHUCTON KUCIIO-
Tbl. OKUCITUTENIFHO-BOCCTAHOBUTEINIbHAS XapaKTEPUCTUKA CYIIb(UTOB.
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8. Azor. ®usnueckue cBoiicTa. JIaboparopHble crocoObl MosyueHusl. XUMHUYECKHE CBOMCTBA.
Hutpunel. buonornueckoe 3HaueHue a3oTa.

9. Ammuak. OcOOCHHOCTH CTpoeHHE MoJieKybl. Dusnueckue cBoiicTBa. JlabopaTopHoe U TPO-
MBILUIEHHOE MOJy4YeHHe aMMUaka. XuMudeckue cporicta. Collu aMMOHUS.

10. Coenunenus a3ora ¢ BogopoaoM. ['uapokcun amud @u3nyeckre 1 XMMUYECKUE CBOMCTBA.
11. Okcuapl azota. dusnyeckue cBoMCTBa. METONbl MOJYyYEHUS OKCHAOB a30Ta. XUMHUUYECKHUE
cBoiicTBa. CpaBHUTEIbHAS XapaKTEPUCTUKA OKCHJIOB a30Ta 10 MEPE YBEJINYEHUS CTEIIEHU OKHC-
JICHUS a30Ta.

12. Oxcokucnotsl azota. CtpoeHue Mojekyn. @uznueckue U XuMuueckue cBorctra. [Ipomsbiii-
JICHHBIE U JIa0OpaTOpHBIE METOAbl MoiaydeHus. OcoOEHHOCTH CBOMCTB pa30aBIeHHOM a30THOMN
KHUCJIOTHl B CPAaBHEHUU C IpYIMMH KuciaoramMu. HuTputel u HuTparbl. @U3MUYECKUE U XUMHUYE-
ckue cBoiicTBa. [IpuknanHoe 3HaUeHHE a30THOM KUCIIOTHI U €€ COJIEH.

13. ®@ocdop. CrpoeHue u (u3MUECKHE CBOWCTBA ALTOTPOMHBIX Moaupukarmii docdopa.
Haxoxnenue B npupone. [lonyuenue Genoro docdopa B madboparopun. Mepbl 6€30MaCHOCTH
nipu padote ¢ 6ebM Gochopom.

14. Oxcugst pocdhopa. Metoasl nonydenus. usnueckue U XuMu4eckre cBoricTBa. OKCOKUCIO-
ThI (hocpopa. Puznyeckre 1 XUMUIECKUE CBOICTBA.

15. Mpibsik, cypbma, BUCMYT. Pu3nueckue U XMMUYECKUE CBOMCTBA MPOCTHIX BemlecTB. Cpas-
HUTEJIbHAS XapaKTePUCTUKA CBOWCTB OKCUIOB U IT'HJIPOKCHUJIOB.

16. Yraepoa. Haxoxnaenue B npupojae. Amnorponsbie Mogupukanud. Ou3ndeckue U XumMmu4e-
ckue cBoicTBa. YrneBoaopoasl. Kapouabl metamnoB. dusnueckue M XMMHYECKHUE CBOMCTBA.
[IpakTH4eckoe NpUMEHEHHUE YIriiepoa.

17. Oxcunel yraepoga. Ctpoenue mosekyil. @uznueckue cBoiicta. [Ipomeinuiennsie u gadopa-
TOpPHBIE CHOCOOBI MONMy4YeHHs. XUMHYecKHe CBoicTBa. OKCOKHUCIOTHI yriepona. KapOoHaThl.
duznyeckue 1 XUMUYECKHE CBONCTBA.

18. Kpemunii. ®usnueckue cpoiicra. [lomyuenne. Xumnueckue cBoiictsa. KBapi u ero moau-
¢ukanuu. OcobeHHOCTH CTpoeHUs PU3NYECKHEe U XUMUYeckue cBoiicTBa. KpeMHueBble Kucio-
Tbl. OCOOEHHOCTH XMMHYECKUX CBOMCTB KPEMHUEBOW KUCIOTHI. CHITUKATHI.

19. Oxcua u xucnotsl 6opa. Ctpoenue. duznyueckne U XUMUUeckue cBoiicTBa. CTekiioBaHUE
okcujia Oopa. Meta - TeTpa - u oprobopatsl. [IpakTuueckoe 3HaueHHEe 6Opa U €ro COeMHEHUH.
20. Amomunnii. CTpoeHue HJIEKTpOHHOU oOonouku. dusznueckue cpoiicTBa. HaxoxaeHue B
npuposie. XMMHUYECKHE CBOMCTBA AIFOMHUHHS.

21. Oxcua u runpokcu amomunus. Haxoxnenue B npupoae. Pu3nueckue 1 XUMHUYECKUE CBOM-
cTBa. AM(pOTEPHOCTb. ATIOMUHATHI M THAPOKCOATIOMUHATHI. MexaHu3M 00pa3oBaHMs THAPOK-
coamoMuHaToB. I[IpakTueckoe nMpuMeHeHHE OKCHAA, TUAPOKCUAA ANIOMUHHUS U UX MPOU3BO-
HBIX.

22. Maruuii. ®u3ndeckue CBOWCTBa. XMMUYECKHUE CBOMCTBA MPOCTHIX BellecTB. CpaBHUTEIbHAS
XapaKTEpUCTHKA CBOMCTB OKCUIOB U T'MIPOKCHIOB.

23. OOmias xapakTepHCTHKa 3JIEMEHTOB BTOPOM TpYIIbI TJIaBHOW MOArpymmbl. Puznyeckue
cBOICTBa. XMMUYECKUE CBOMCTBA: IPOCTHIE BELIECTBA, IEPOKCHIbI, OKCUIbI, THIPOKCHIBL.

24. O6mas xapakTepHCTHKa 3JIEMEHTOB MEpBOU TpYIIbl TJaBHOW monarpynmnsl. Haxoxaenue B
npupone Pusndeckue cBoicTBa. XMMHUUYECKUE CBOWCTBA: IIPOCTHIE BEIIECTBA, THIPHUIbI, IEPOK-
CHUJbI, OKCHUJIbI, THIPOKCHIBI.

25. O61mue cBOMCTBAa METALIOB.

26. OOmiast xapakTepucTuka 3meMeHToB nonarpymnmsl xpoma (Cr, Mo, W). Ctpoenne aTomoB,
BO3MO>KHBIE CTENIEHU OKHCIIEHUs B coenquHeHusx. Haxoxnenue B npupoze. IlpocTeie BemecTna:
duznyeckue U XxuMudecke cBoicTna. [IpuMeHeHue u nonydeHue.

27. CpaBHUTENBHAS XapaKTEPUCTUKA COEIMHEHUI XpoMa C pa3INYHbIMU CTENEHSIMU OKUCIICHHUS.
3aBUCHUMOCTh U3MEHEHUS KUCIOTHBIX M OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB OT CTETIEHU
OKHCJIEHHs. XpOMOBasl KUCI0Ta. XpoMaThl U auxpomarbl. CTpoeHHE IUXpoMaT aHUOHA. Xapak-
TEepHbIE XUMHUECKHE CBOMCTBA XpOMATOB U AMXpoMaToB. [IpakTrueckoe nCroib30BaHuE COEIH-
HEHUU XpoMa.
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28. CoenuHenus MoynbieHa U BoJb(ppaMa co CTeNeHblo okuciaeHus +4, +6. Xapakrep cBOHCTB.
CpaBHEHHE CBOICTB C COEIMHEHUSIMU XpOMa CO CTENEHbIO OKUCIeHus 6.

29. CpaBHUTEIbHAS XapaKTEPUCTUKA COCIMHEHUI MapraHiia ¢ pa3IMYHbIMU CTETICHSIMU OKHCJIIE-
HUA. 3aBUCUMOCTh U3MEHEHHS KHCIIOTHO-OCHOBHBIX CBOMCTB OT CTEIIEHHU OKHUCIEeHHs. Mapras-
1eBast kuciaota. OKUCIUTENbHBIE CBOMCTBA MTIEpMaHraHAT MOHA B PA3JIMUHBIX cpefax.

30. CoenuHeHHs Keje3a CO CTENEHBIO OKUCICHUS +2 U +3. QU3NYEeCKue U XUMHUUYECKHE CBOM-
cTBa. XapaKkTep U3MEHEHUSI OKCUIIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB. Y CTOMYMBBIE KaTUOH-
Hble U aHUOHHBIE (opMbl. ['maponus coneil xenesa. BaxkHeilline KOMIIEKCHbIE COEIMHEHUS
xKelesa.

31. Coenunenus K06anbTa U HUKEIS CO CTENEHBIO OKUCIeHUs +2. OU3nvecKre U XUMHUUECKHe
CBOWCTBA OKCHJIOB U THJIPOKCHA0B. MHOTr00Opasue 1 yCTOHUYNBOCTh KOMIUIEKCHBIX COEIMHEHHA.
OcobeHHOCTH POM3BOIHBIX K0OaabTa U Hukes (1),

32. Baxmueiinue coequHeHus Meau (OKCHJIbI, THIPOKCUIBI, coiu). Dusndyeckne U XUMHUECKUE
cBoiictBa. JlaboparopHbie MeTo bl nonydeHus. CpaBHUTENbHAS XapaKTEPUCTUKA MMPOU3BOIHBIX
meau (1) u (11). Bogusie pactBopsl coequHennit meau. OOpa3zoBaHHe KOMILJIEKCOB.

33. Baxueiimue coequHeHus: cepedpa (OKCUABI, TUAPOKCUIBI, conn). Duznueckue U XUMHUE-
ckue cBoiicta. JlabopaTropHble MeTOABI OTy4YeHH. KOMITTIEKCHBIE COSTMHEHUS cepedpa.

34. Metonbl cUHTE3a MPOCTHIX BEHIECTB B 1a0OPATOPUH.

35. Meronbl OIYy4EeHHsI OKCUIOB B JTJAOOPATOPUH.

36. MeTo/ibl CUHTE3a THIAPOKCHUIOB.

37. Meronbl cuHTE3a COJIEN U KOMIUIEKCHBIX COEIMHEHUI.

[IpuMepHBIi CIMCOK BOIPOCOB K AK3aMEHY
1 cemectp

1. OcHOBHBIE XUMHYECKHE 3aKOHBI. 3aKOH COXPAaHEHMs MAcChl M SHEPTUU U €T0 3HAUYEHUE B XHU-
MUH. 3aKOH IOCTOSIHCTBa cocTaBa [Ipycra. 3akoH KpaTHBIX oTHOIIEeHUH JlambToHA. 3aKoH mpo-
CTBIX 00BbeMHBIX oTHoIIeHU ['eli-Jltoccaka. 3akoH ABOragpo M BBIBOJBI U3 HEro. XMMUYECKUN
SKBUBAJICHT, 3aKOH YKBUBAJICHTOB.

2. Teopus atroma Bogoposa no bopy. Ilepsblif u BTopoit moctynatel. OOBsICHEHHE CIIEKTpa BO-
nopoaa o bopy.

3. KopnyckynsipHO-BOIHOBOM Ayanu3m Mukpodactull. Bosnnsl ae bpoitns. [lpunnun Heonpene-
neHHoctu [eiizenOepra. [lonsitue o BonHOBOM ypaBHeHuM lllpenuHrepa [uisi cTaliMOHapHBIX
COCTOAHMM. ['paHNYHAs U y3110Bask TIOBEPXHOCTH.

4. Atom Bomoposia. KBantoBoMexanuueckass mojienb atoma. BorHoBoe ypaBHeHue [lIpenunre-
pa. Pemenue ypasaenus lllpeaunrepa. KBaHTOBBIE 4MClla KaKk MapamMeTphl, ONPEAEIIAIOINE CO-
CTOSIHME 3JIeKTpOHa B aToMe. CMbIC KBAaHTOBBIX uncell. PaninanbHoe U yriioBoe pacrpeseseHne
AJIEKTPOHHOU IIJIOTHOCTU B aTOME.

5. MHOros1exkTpoHHbIH aToM. D(hEKTUBHBINA 3apsijl, ASUCTBYIOUINI Ha OTIEIbHBIA 3JIEKTPOH.
Jnarpamma OZHORJIEKTPOHHBIX ypOBHEH 3Hepruu. llpuHiuunel 3anonHeHus anekrpoHamu AO:
NPUHIMIT HauMeHbler >Hepruu, npuHuun [laynu, npasuno Xynnpa. IlpaBuno Kneukosckoro.
OneKTpOHHbIE (HOPMYIIBI.

6. Snpo xak AMHAMUYECKasi CHCTeMa MPOTOHOB U HEUTPOHOB. Y CTOIYNBEIC H HEYCTOWYHBBIE SI1-
pa. PaguoaktuBHbiil pacnan saep. Ilepuon nonypacnana. Koncranra paanoakTHBHOTO pacrnana.
SnepHble peakuy U MpeBpalleHe XUMHYECKUX 31eMeHTOB. [IpaBuiio casura.

7. CBsI3b MOJIOKEHMS DJIEMEHTA B MEPUOINUYECKOI CHCTEME C AJIEKTPOHHBIM CTPOCHUEM €r0 aTo-
Ma. DIIEeMEHTHI S -, P -, d -, - cemeiicTB. CBsI3b CBOWCTB 3JIEMEHTOB C X MOJIOKEHUEM B TIEPHO-
JUYECKOM cucteMe. BropuuHast U BHyTpEHHss IEPUOAUYHOCTb.

8. [lepnonnyeckne U HEMIEPUOANIECCKHE H3MEHSIONINECS CBOMCTBAa aTOMOB 3JIeMEHTOB. M3MeHe-
HUE BEJIMYUH PAJNyCOB, SJHEPIUU MOHU3ALUU, CPOJCTBA K DIIEKTPOHY U 3JIEKTPOOTPULATEIIBHO-
CTH aTOMOB JJIEMEHTOB C POCTOM 3apsfioB HX saep. lleprnoandHOCTs U3MEHEHHS JIEKTPOHHBIX
KOH(UTrypanui aToMOB.
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9. Pa3zButue mpeAcTaBICHUNH O XUMHUYECKOW cBA3H. OCHOBHBIC XapaKTEPUCTUKU XUMUYECKOM
CBSI3U: JUIMHA, SHEPrus, BaJeHTHbIM yroi. Ilpudnnbl oOpazoBaHust XuMuueckon cBsA3H. OCHOB-
HbIE TUIIBI XUMHUYECKOU cBsi3u. KoBaneHTHas cBsi3b. KBaHTOBOMEXaHHMUYECKHE METO/IBI €€ TpaK-
TOBKH.

10. Meton BanenTHbIX cBsizeit MBC. J[Ba mexanm3ma 00pa3oBaHUs KOBAJCHTHOW CBS3H: 0000-
LICHHE HECIAPEHHBIX 3JIEKTPOHOB Pa3HbIX aTOMOB M JOHOPHO-aKLeNTOpHbIM. CBOMCTBa KOBa-
JIEHTHOM CBSI3U: HACBIILIAEMOCTb, HAIIPABJIEHHOCTD, IIOJISPU3YyEMOCTD.

11. HaceimaemMocTh KOBaJaeHTHOM cBsA3u. KoBaleHTHOCTh aToMoOB 3iaeMeHToB I-ro, II-ro, III-ro
NIEPUOJOB, UX MAKCUMAJIbHAsl KOBAJIEHTHOCTb.

12. HanpaiieHHOCTh KOBajieHTHOH cBsi3u. [ mOpuanzanus AO. YcnoBus ycToHYuBON THOpUIN-
3auuu AQO. Tumnbl ruOpuIN3aK U TEOMETPUS MOJIEKYJI. O-, -, G-CBsI3U. KpaTHOCTH CBSI3H.

13. IlonsipHOCTH CBA3EH U NOJISAPHOCTH MOJIEKYJ B LIeJIOM. JIMITOJIbHBIA MOMEHT CBSI3U M MOJIEKY-
abl. [Tonsipu3yeMoCcTh KOBaJIEHTHOH CBSI3U. 3aBUCUMOCTD IOJISIPHOCTH CBSI3U OT €€ AJuHbL. CBsi3u
C U30BITKOM M JE€(PHUIUTOM BaJIEHTHBIX JIEKTPOHOB.

14. Meron monexyisipHbeix opoutaneit — MMO-JIKAO. 6- u n-monexynsipabie opoutanu. Cas-
3bIBAIOIME, HECBsA3bIBaoIMe, paspexisitomue MO. [Ipunnuns! 3anonnenus MO. DHepreruye-
CKHE JuarpamMMbl M 3JEKTPOHHBIE (HOpMYJBl MOJEKyd. ['OMOHyKIeapHBIE MOJIEKYIbI, 00pa3o-
BaHHbIe 31eMeHTamu | u Il nepuonoB. O0bsACHEHHE TapaMarHeTu3Ma KUCiIopoaa.

15. T'eTeponykiieapHbIe ABYXaTOMHBIE MOJIEKYJIbl, oOpa3zoBanHbie 3neMeHTamu 11 mepuoma CO,
NO. CpaBuenue metogoB MBC u MMO.

16. MexmonekynsapHsle B3aumozericTBus. Cuisl Ban-nep-Banbca /opueHTallmOHHBINA, HHAYK-
LIMOHHBIN U JUCTIEpCUOHHBIN 3¢ dexTs/. BogopoaHas cBsi3b, MEKMOJIEKYJISIPHAs U BHYTPUMOJIE-
KyJspHas. BiusiHue BOJOPOIHONM CBSI3U Ha CBOMCTBA BEILECTB, €€ POJIb B OMOJOTMYECKUX IIPO-
1eccax.

17. Knacrepsl /Ha nmpumepe KapOOHUIIOB MEPEXOJHBIX 3JIEMEHTOB/. T-KOMIUIEKCHI /HEe MpUMepe
deppouena/. Coenunenus BkiatoueHus. CynpaMosieKysipHble COETUHEHNUS.

18. [TonsTHE O 30HHOW TEOPUH KPUCTAILTMYECKOTO COCTOSIHHSA. 30Ha TIPOBOJMMOCTH, BaJCHTHaS,
3arpenieHHas. 30HHasi CTPYKTypa JUAJIEKTPUKOB /aiMas, XJIOpU HaTpHsl, OKCUA MarHus/, moy-
IIPOBOJAHMKOB /T€PMAHUI/, BEHIECTB C METAIIINYECKONW MPOBOAMMOCTBIO /METaIJIbl, OKCHJ TUTAHA
11, HaTpuii- BoJab(ppaMoBbie OPOH3BL/.

19. Monnas cBs3b. CBOWCTBa HOHHOI cBs3H. VIOHHBIE KpHCTaITHYecKne perneTku. [lomspuzarus
U TIOJISpU3YIOLIEE JIEHCTBUE MOHOB, UX BIIMSHHE HAa CBOMCTBA BellecTB. CBOICTBA BELIECTB C
VOHHBIM TUIIOM CBSA3EH.

20. OcHOBHBIE THINBI aTOMHBIX AE€()EKTOB B KpuUcCTaulax /pasynopsipodenue tuna IloTTku u
O®penkens/. Hecrexuomerpuueckue coenvuenus. beprommuapl u nansronuasl. Juddysus npu
XUMHUYECKHUX PEAKLMIX B TBEPIBIX BELIECTBAX.

21. TBepaoe COCTOSTHHE BENIECTBA — KPHCTAIMYECKOoe M aMmop¢Hoe. VeanbHble KPHCTAILIBL
DONEeMEHTBl CUMMETPUM KpHUCTaJUIA: LIEHTP, OCh, IJIOTHOCTh CUMMETpuu. Kpucraminueckue cu-
cTeMbl. XMMHUYECKasl CBSI3b B KpUCTAJIaX. DHEPrusl peleTKH HOHHOTO KpHUCTaslia.

22. Cucrembl. CUCTEMBI OTKPBITBIE, 3aKPBIThIE, M30JIMPOBAHHBIE. BHYTpEHHSS SHEPrUsi CUCTEMBI.
Temota, pabora. [-b1it 3aKoH TepMonHaMUKH. TernoBbie A3PGEeKThl XUMHUECKUX peakiuil. JH-
TaJbIUs. DHTANBINSA 00pa30BaHMs XUMUUYECKUX COeAMHEHU. 3akoH ['ecca, creacTBUs U3 HETO.
23. Ilonsitre 06 sHTpormu. 11-0if 3aK0H TepMOaMHAMUKH. V30XOpHBIH 1 M300apHBIA MTOTEHIINA-
asl. DHeprusi ['mb6ca Kak TepMOJUHAMUYECKHH KPUTEPHH BO3MOXHOCTH CaMOIPOHM3BOJIHLHOIO
MPOTEKaHUs TMpollecca B 3aKPBITHIX CHUCTEMax. 3aBUCHUMOCTh M3MEHEeHMs 3Hepruu ['nbbca ot
TEMIIEPATYPBHI, JaBICHMSI, KOHLIEHTPALUN PEArupyOLINX BELIIECTB.

24. CxopocTh XMMHYECKHX PEaKIHi, e KOJUYECTBEHHOE BBIpaKeHWe. VICTHHHAs W cpemHss
CKOpOCTh. DaKTOpPBI, BIUSAIOIINE HA CKOPOCTh peakluu. 3aKOH JIEHCTBUS MaccC, €ro IPUMEHEHNE
JUTSI TOMOT€HHBIX U T€T€POTE€HHBIX CHCTEM.

25. . KoHcTaHTa CKOPOCTH XUMHUYECKOH peakiuu. MoNeKyIIpHOCTh U MOPSAOK peakuuu. Jiie-
MEHTapHbIE MOHO-, OU- ¥ TPUMOJEKYJISIpHbIE PEAKIMU. Pa3MepHOCTh KOHCTaHTBI CKOPOCTH pe-
akuuu. OnpeneneHne nopsaKa peaklny.
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26 HeoOpatumble 1 0OpaTHMble XHMHYECKUE DPEaKLUUHU. Y CIOBHE OOpaTHMOCTHU M HEOOpaTH-
MOCTH XMMHYECKUX IPOLECCOB. XMMHUYECKOE paBHOBecHe. KOHCTaHTa XMMUYECKOrO pPaBHOBE-
cus, ee cBia3b c osHepruei ['nb6ca. Cwmemenne xumudeckoro pasHoBecus. [lpunnmmn Jle-
[[Tarenpe. @a30BbIE PABHOBECUSI.

27. IlpaBuio ¢a3 ['ub6ca. OcHoBHBIE THIBI (HA30BBIX AMATPAMM JABYXKOMIIOHEHTHBIX CHCTEM:
CUCTEMBI C HEOTPAaHMYEHHON PACTBOPUMOCTBIO, IBTEKTUYECKUE CUCTEMBI, CUCTEMBI, BKIIIOUYAIO-
I11€ KOHIPY3HTHO U UHKOHIPY3HTHO IJIAaBSALIUECS XUMUYECKUE COEAUHEHHUS.

28. 3aBHCUMOCTh CKOPOCTH peakiuu oT TemiepaTypsl. [IpaBuno Bant-I'odda. [Tonstue o6 ak-
TUBHBIX MOJIEKYJaX W SHEPrUM aKTUBALUU Ipolecca. YpaBHeHHEe AppeHuyca. ONbITHOE onpe-
JICJICHNE DHEPIUH aKTHBALUH.

29. IIpocToii, HOHHBIN M paJuKaIbHBI MEXaHU3Mbl XUMUYECKUX peakiuid. CI0XKHBIE P OIECCHI.
[TapasienpHble, NOCIEIOBATENIBHBIC, CONPSDKEHHBIE U LENHbIe peakiuuu. DoToXumMudeckue pe-
aKLUU.

30. ITonstue o karanuse. BiusHue kaTaau3aToOpoB Ha CKOPOCTb peakuuu. Buabl karanusa: ro-
MOTE€HHBIN, T€TEPOre€HHBINA, aBTOKaTAIN3. [10110KUTENBHBIN U OTpULAaTENbHbIN KaTanu3. [lonarue
00 unruduropax. ®epmeHTaTUBHBIN KaTaau3. OcOOEHHOCTH KaTaJUTUYEeCKUX peakuuil. Mcnomis-
30BaHUE KaTajan3a B IPOMBILIUIEHHOCTH.

31. Konuenrpauusi pactBopoB. CriocoObl BbIpa)KeHUsI KOHLEHTpallUK pacTBOpoB. MaccoBast 10-
Js1 pacTBOPEHHOrO BEILlECTBAa B IpolLeHTaX. MoJsibHas, MOJIIpHasi, MOJISIpHAs KOHLEHTpalUs
SKBHUBAJICHTA, TUTP.

32. KomnuraTuBHbIE CBOMCTBA MOJEKYISIPHBIX pacTBOpoB. [loHIKeHHE TeMmepaTypa 3amep3a-
HUS, NOBBILICHUE TEMIIEPATypbl KUIEHUs pacTBOpoB. Ocmoc. OcMOTHYECKOE JaBICHHUE. 3aKOH
Payns, Baat-T'odda.

33. OcHOBHBIE TOJ0XKEHUS TEOPUH IEKTPOIUTUYECKON Aucconmanuu. Paborer C. Appenuyca u
N.A. KabiykoBa. MexaHu3M AMCCOIMAIMM BEIIECTB C Pa3HbIM TUIIOM XUMUYECKOU cBsi3U. Poib
MOJIIPHBIX MOJIEKYJ BOABI B ITpoLieccax AMCCOLUAIMN U MOHU3ALUN BEIECTB. DHEPreTHKA MIPO-
1ecca AUCCOLMAIINH.

34. CteneHb IEKTPOIUTHYECKOM nucconuanuu. CuibHbIE U cladble 31eKTpoauThl. McTuHHas
KaXylasicsi creneHb moHuzauuu. Ilondarue o xoapounuente akruBHocTH. IloHsiTEe 0 Teopuu
CHJIBHBIX 3JIeKTposnTOB. [IprMeHeHne 3aKoHa JeMcTBUS Macc K Mpoleccy MOHHU3AIMM CIa0bIX
anekTponnToB. KoHcTanTa nonnzanuu. CMenieHne paBHOBECUS] HOHU3AIMU CJIa0bIX 3JIEKTPOIH-
TOB.

35. PacTBOpUMOCTh Ta30B B KHIKOCTSAX. PacTBOPHMOCTH KHIKOCTEH B JKUAKOCTH. PacTBOpu-
MOCTh TBEP/bIX BelIeCTB B Bojie. Ko pHuueHT pacTBOPUMOCTH U €ro 3aBUCUMOCTb OT TeMIIe-
patypsl. Kpussle pactBopumoctu. HachleHHbI pacTBOp Kak JUHAMUYeCKash paBHOBECHAs CH-
crema. IlepechllieHHbIE pacTBOPBI U YCIOBUA UX yCTOH4YMBOCTU. Kpucrammsanus TBEpAbIX Be-
1iecTB U3 pacTBopoB. Kpucrammoruaparsl.

36. MexaHusMm mporecca pactBopeHus. ConbBartaius /ruaparanus/ Ipu pacTBOpeHuu. PaboTbl
.1 MenneneeBa 1o T€Opru pacTBOPOB. TepMoanHAMHUKA MPOLIECCa pACTBOPEHUS.

37. DnexTponuTHYecKas quccoluanus Boasl. oHHOe mpou3BeaeHue Boabl. BiusHue temmnepa-
TYphI Ha MPOLECC TUCCOMAMU Bobl. Bogopoaubiii moka3arens pH. Bomopoansiii mokaszarenb
OMONOTHYeCcKHX JKUAKocTe. HANKATOPBI.

38. KucnoTbl, OCHOBaHHSI M COJTM B CBETE TEOPHH AJIEKTPOIUTHIECKON aucconuanmn. CTyrneHqa-
Tas auccouunanys. OCHOBHBIM M KUCIOTHBIN TUIT MOHMU3ALMU TUAPOKCHIIOB. AM(POTEpHbIE TU/I-
pPOKCHIbI. 3aBUCUMOCTh THIA JUCCOLUAIMHN U CHIIbI TUAPOKCUAOB OT OTHOCUTENBHOM MOJISpHO-
CTH XMMHUYECKHUX CBA3EH B MOJIEKYJIaxX.

39. IporonmTHyaecKkas: TeOpHst KUCIOT U OCHOBaHMiA. OCHOBHBIE MOJIOKEHHsI Teopruu bpeHcrena-
Jloypu. ComnpsikeHHbIE KHCIOTHI U OCHOBaHMs. KOHCTaHTa NpPOTOJIUTUYECKOTO PABHOBECHUS.
JIproM COBBI KMCIIOTBHI U OCHOBaHUs. Teopus caabBOCUCTEM.

Peakuuu B pacTBOpax 3JEKTPOJUTOB /HOHHBIE peakuuyu/. MexaHu3M NpOTEKaHUs PEeakuuil B
pacTBOpax MEeKTpoauToB. HanpaBieHHOCTh OOMEHHBIX PeaKLUil B pacTBOPax 3J1EKTPOIUTOB.
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40. Peakiuu B pacTBOpax 3JIEKTPOJIUTOB /MOHHBIE peakuun/. MexaHu3M MpOoTeKaHHs peakiuil B
pacTBopax 3JeKTpoauToB. HampaBieHHOCTh OOMEHHBIX pEakIMi B pacTBOPax 3JIEKTPOJIUTOB.
IIpaBuno beprosuie. Mcnonp30BaHue 3HAYEHWM CTAaHAAPTHBIX DHTAJIBIMN U CTAaHIAPTHBIX H30-
OapHbBIX MOTEHIUAJIOB [yl OLIEHKU HAIPaBJIEHHOCTH PEAKIIUH.

41. I'mpponus coneil. Pa3Hble ciydau ruaponusa. Peakuus cpenbl B BOIHBIX pacTBOpax COJIEH.
Crenenb n koHCcTaHTa ruapoausa. CryneHuaTsiii ruiposns. PakTopbl, CMENIAIOIINE PABHOBECHS
THIPOIH3a

42. PaBHOBecHE B HACBIIIEHHBIX PACTBOpaX MajlOpacTBOPUMBIX 3J1EeKTpoiauToB. IIponsBeneHue
pPacTBOPUMOCTH. Y CJIOBUS 00pa30BaHUs U PACTBOPUMOCTH OCAIKOB.

43. Peakuuu, uaynye ¢ U3MEHEHHUEM CTEIEHU OKUCIIEHUS aTOMOB 3JIeMeHTOB. OKUCIUTENU U
BoccTraHoBuTenu. Kiaccupukanus OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeToasl co-
CTaBJICHUsI YPAaBHEHMH OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMN: 3JIEKTPOHHOro OasiaHca,
MOHHO-3JIEKTPOHHBII. DKBUBAJIEHTbI OKUCIUTEIEH U BOCCTAHOBUTEIIEH.

44, KommiekcHble coequHeHns. OCHOBBI KOOpAMHAIIMOHHON Teopun BepHepa. BepHepoBckas u
COBpEMEHHasi HOMeHKJIaTypa. V3oMepusi KOMIIJIEKCHBIX COSAMHEHUN, BUABI U30MEPUU: KOOPIH-
HAllMOHHAs, MOHU3ALIMOHHAs, CB3€Basi, THAPATHAs, IPOCTPAHCTBEHHAs, ONITUYECKasl.

45. Jlucconuanusi KOMILIEKCHBIX coenuHeHnil. KoHcTanTa yCTOWYMBOCTH — BaXKHEIIas Xapak-
TEPUCTHUKA KOMIIJIEKCHOTO COEIMHEHUS.

46. KonnuecTBeHHBIE XapaKTEPUCTHKH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MEPEXOA0B. DJIEK-
TPOJHBIEC MOTEHIMAIBl METAUIOB. ['anpBaHNYECKUI 2eMEeHT. BOJOpOIHBIN 3JIEKTPO U BOJO-
POZHBIN HYJb OTCYeTa MOTEHUHANO0B. CTaHJapTHBIE YCIOBUS M CTAaHAAPTHBIA MOTEHIUAN MOJTY-
peakuuu. YpaBHeHue Hepucra. Bausuue pH, xommiekcoobpa3zoBaHus u oOpa3oBaHHs MaJlo-
PacTBOPUMBIX COETUHEHHUM Ha BEJIMYMHY MTOTEHIIMANIA.

2 cemecTp
1. Obmas xapakrepuctuka 31eMeHToB VI rpynmbl riaaBHOM moArpynnbl. XapakTepUCTHKA MO-
aekyn Hal,. ®usnyeckne 1 XUMHYECKHE CBOIMCTBA TayioreHoB. JlabopatopHbie ¥ MPOMBIILICH-
HBIE CITOCOOBI TTOyYEHUS TaJJOTEHOB.
2. CpaBHUTENIbHAS XapaKTEPUCTHUKA TaJOT€HOBOJOPOJHBIX COCAMHEHUMN: DHEPreTUYecKue Xa-
PaKTEpUCTUKH, XapaKTep CBSI3H U AJIEKTpOoHHOE cTpoeHue Monekynl HHal. Metoael nonyuenus
U (Qu3NuUecKHWe  CBOMCTBA  TaJOT€HOBOAOPOAOB.  KHCIOTHBIE M OKUCIUTEIBHO-
BOCCTaHOBHUTENIbHBIE CBOWCTBA, pEAaKIIMOHHASI CITIOCOOHOCTh. [ anoreHuIHpie MOHBI U UX COCTOS-
HUE B BOJHBIX PacCTBOpax
3. OOmas xapakTepucTUKa OKCUAOB TranoreHoB: [lonydueHne u XuMHUYecKie CBOWCTBAa OKCHJIOB.
VYeroitunBocTh okcu1oB. OCOOEHHOCTH coenuHeHnid ¢pTopa U oaa ¢ KuciopoaoM. Biaumoneit-
CTBHE OKCHJIOB C BOAOWU. OKCOKHUCIOTHI.
4. MeTo1bl IOJIYYeHHS U XUMUYECKHE CBOMCTBA OKCOKUCIIOT rajoreHoB. CpaBHUTENIbHAS XapaK-
TEPUCTUKA CUJIBI U OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX CBONCTB OKCOKHUCIOT M UX MPOU3BOI-
HBIX.
5. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU TAJIOTEHOB U UX COEAMHEHUH B BOJIHBIX PacTBO-
pax. B3aumopeiicTBue MPOCTHIX BEIIECTB C BOJOW, KHUCIBIMH W IIEJIOYHBIMHA PACTBOPAMH.
OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COETUHEHUN.
6. OOmias xapaktepucTuka aneMeHToB VI rpynmnel riaaBHoW noarpymnmbl. CTpoeHHe 3JIeKTPOH-
HBIX 000JIOYEK aTOMOB, MOTEHIIMATIBl HOHU3AIMU, CPOJCTBO K dNeKTpoHy. CpaBHUTENbHAS Xa-
PaKTEPUCTUKA BAJEHTHBIX BO3MOXHOCTEHW aTOMOB M WX cTeneHed okucieHus. [IpocTeie Bemie-
CTBa, LIEMIOYEUYHBIE CTPYKTYPBI, U XapaKTEPUCTUKU MOJIEKYI Xp.
7. CpaBHHTENbHAS XapaKTEPUCTHKA BOJOPOIHBIX COCTMHEHUN. DHEPTeTHUYECKUE XapaKTEPUCTH-
KM, XapakTep cBsi3u U crpoeHue Mosekyn HpX. MeTonbl mony4eHus 1 OCHOBHBIE XMMHUYECKUE
CBOMCTBA XaJIbKOT€HOBOIOPOOB. XaJIbKOTCHHUIHBIE MOHBI U UX COCTOSIHUE B BOJIHBIX pAacTBOpax.
XaJIbKOT€HHU 1Bl METAJIJIOB.
8. Kucnopon. BaneHTHble BO3MOXKHOCTH aToMa. CTpOEHME MOJIEKYJIBI KUCIOpOaa. AJIOTPOII-
Hble Bugon3MeHeHus. Haxoxnenue B npupoae. Gusznueckue 1 XUMUYECKHE CBOMCTBA KUCIOPO-
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na. OKkcuabl, MEePOKCUIbI, HAANEepoKcubl. CpaBHUTEIbHAS XapaKTEPUCTUKA CBOMCTB 030HA U
KHCIJIOPOJa.

9. Iepokcuabl Bomopona. OCOOEHHOCTH CTPOSHHUS MOJNEKYyabl. DU3HUECKHEe W XUMUYECKUE
CBOMCTBA. XapaKTEPUCTUKA KUCIOTHBIX U OKCHJIMTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB. [Ipak-
THYECKOE IIPUMEHEHNEe. BaykHele NepoKCUIbI.

10. Cepa. CtpoeHne aToMa ¥ BaJICHTHBIE BO3MOKHOCTH CEpbl. AJUTOTPOITHBIE MOAM(DHUKAIIIH CE-
pol. [lapamerpsl nepexonoB onHoM Moaudukanuu B Apyryto. Haxoxnenue B npupone. Gusnye-
CKH€ U XUMHUYeCcKue cBoicTBa. [IpakTueckoe npuMeHeHne U OMOJIOTHYEeCKOe 3HaUCHHE.

11. CepoBomopon. CtpoeHue monekynsl. Ousznyeckue cBoiicTBa. JIabopaTopHbIE W MPOMBIIII-
JICHHBIE METOJBI MoylydeHusa. Xumuueckue cpoictBa. CepoBonopoanHas kuciora. Cynbuabl
MeTauioB. BoccTanHoBHUTEIbHAS XapaKTEPUCTHKA CYIb(PHUI0B.

12. CoenuiHeHus cepbl co creneHblo okuciaenus +4. Jluokcun cepbl. CtpoeHue Mosekyibl. Ou-
3u4YecKkre CBOHCTBa. JlabopaTopHbIE M TPOMBIIUICHHBIE CIIOCOOBI MONyYeHHs. XHUMHUYECKHUE
cBoiicTBa. CTpOEHUE MOJIEKYJIbl CEPHUCTON KUCIIOThl. XMMUYECKHUE CBOMCTBA CEPHUCTOU KHUCIIO-
Thl. OKHCIIUTEIbHO-BOCCTAHOBUTEIbHAS XapaKTEPUCTUKA CYJIb(UTOB.

13. CoenuHeHus cepbl €O CTENEHbl0 okucaeHus +6. Tpuokcun cepsl. CTpoeHue MosieKkysbl. Ou-
3U4ECKHE U XUMHUUYecKue cBoiicTBa. CTpoeHHE MOJIEKYJIbl CEpHOM KUCIOThl. Du3nueckue u Xu-
MHUYECKHE CBOMCTBA CEPHOM KHCIIOTHI.

14. OKCOKHMCIIOTHI Cephl: MPUYMHBI KX MHOT000pa3us, KjJaccu(uKaius, CTpOCHHE U XUMHUIECKHE
cBoiictBa. OneyM. IlpakTuueckoe 3HadeHHE CEPHON KUCIOTHI U cynb(}aTroB. OCHOBHBIE CTAIUU
IPOMBIIIJIEHHOT'O NOJYYEHUS! CEPHOM KUCIIOTHI.

15. Cenen, tennyp nojsonuii. dusnueckue cBOMCTBa. XUMUYECKUX CBOMCTBA OCHOBHBIX COEIU-
Henuid. Kucnorsr H2XO3 u HyX04: cTpoeHne Mosiekys, XMMHUYECKHEe CBOMCTBA, METOIbI TIOJIy4e-
HUsl OCOOEHHOCTH CEJICHOBOM M TETypoBOM KHCIOT. [IpakTuyeckoe MCHONB30BaHUE CEJIeHa,
TEJUTypa U MOJOHUS.

16. Obmias xapakTepuCTHKa 3JIEMEHTOB V TPYMIbI TIaBHOW moArpymnmbl. CTpoeHue 3MeKTPOH-
HBIX 000JI0UYEK aTOMOB, MOTEHIMAJIbI HOHU3ALUH, CPOACTBO K AEKTPOHY. OCOOEHHOCTH CTpOe-
HUS MOJIEKYJIBI a30Ta.

17. Azot. Ctpoenue Mosiekyinbl azota. Haxoxaenue B npupozae. @usnueckue cBoiictra. [Ipo-
MBIIUIEHHBIE U Ta00paTOpHbBIE CITOCOOBI MOMy4YeHusl. XuMudeckue cBoiictBa. Hutpuasl. buoo-
rUYECKOe 3HaYeHHE a30Ta.

18. Ammuak. OcoOeHHOCTH cTpoeHue Mousekyibl. Pusndeckue cpoiicTBa. JlaboparopHoe u
IPOMBIIIJIEHHOE MOJlyYeHHuEe aMMHuaKka. Xumudeckue cpoiictBa. Conu amMmoHus. IIpakTrueckoe
3HAYECHHE aMMHAaKa.

19. CoenuHEeHHS a30Ta ¢ BOJIOPOJAOM. AMMHAKATHI, aMUbL. [ uapa3ud. OU3NYECKUue U XUMHYe-
CKHe CBOMCTBA. [ MAPOKCUI aMHH, a30THCTO BOJAOPOAHAS KUCHOTA. PU3HUECKUE U XUMUYECKUE
CBOMCTBA. A3HU/IEL.

20. Okcuppl azora. @opMbI CyLIECTBOBaHUS, CTPOEHHE MOJEKy. Puznueckue cBoicTBa. Mero-
JIbl TIOJTyYEHUSI OKCHJIOB a30Ta. XUMHUYecKHe cBoiicTBa. CpaBHUTENbHAS XapaKTEPUCTHKA OKCH-
JIOB a30Ta 110 MEpE YBEIMUYEHUS CTETIEHU OKUCIIEHUS a30Ta.

21. Okcokucnotsl azota. CTpoeHue Mosiekyn. Ou3nyeckue u XuMHU4eckue cBorcTna. [Ipomsini-
JICHHBbIE M J1abOpaToOpHble METOJbl MoTy4deHuss. OCOOEHHOCTH CBOWCTB pa30aBICHHOM a30THOM
KHCJIOTHI B CPaBHEHUH C JPYTUMH KHCIOTaMu. HUTpuTHI 1 HUTpaThl. OU3NYECKUE U XUMHYE-
ckue cBorcTBa. [IpuknagHoe 3HaU€HUE a30THOM KUCIIOTHI M €€ COJICH.

22. ®ochop. CrpoeHne u (¢Pu3HUECKHE CBOWCTBA ALTOTPOIMHBIX Moaudukaruii docdopa.
Haxoxnenune B npupone. [lonyuenune dochopa. Xumuueckue cpoiictBa. @ochuipl. Xumunde-
ckue cBoicTBa (pochuHa B cpaBHeHUU ¢ aMMHakoM. CpaBHUTEIbHAsI XapaKTepUCTHUKa Tajore-
HUJIOB TPH U NIeHTa TajorenuoB ¢pochopa buonornueckoe 3Hauenue pocdopa.

23. Oxkcunsl pochopa. Metoasl nonydenus. duznueckue U XuMU4eckre cBoicTBa. OKCOKUCIO-
Tl ochopa. Puznyeckue U XUMUYECKHE CBOKWCTBA. OCOOCHHOCTH CTPOCHHS MOIH(POCHOPHBIX
kucioT. ®ochutet u pocdatel. [IpuknanHoe 3HaUCHUE OKCOKHUCIIOT M X COJICH.
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24. Mpubsk, cyppMa, BucMyT. Haxoxzaenue B npupoje. @uznyeckue U XMMUYECKHUE CBOKWCTBA
npocThiX BemecTB. CpaBHUTENbHAA XAPAaKTEPUCTUKA CBOWCTB OKCHUIOB U TMApPOKcUI0B. [Ipak-
TUYECKOE IPUMEHEHHUE.

25. O6mras xapaktepuctuka 3aeMeHToB |V rpynmsl riaBHON noarpymnmbl. CTpOSHHE JIEKTPOH-
HBIX 000J104eK aToMmoB. [loTeHnManel HOHU3aLMKU, CPOJICTBO K AIEKTpoHY. IIpocThie BemecTsa,
amorponusi. OcOOEHHOCTU CTPOEHUS KPUCTAJUIMYECKUX PELIETOK.

26. Yraepoa. Haxoxaenue B mipupojae. AmtoTpomnsabie Mogudukanud. Ou3ndeckue U XuMude-
cKkue cBoicTBa. YrieBoaopoasl. Kapouabl MeramnoB. dusmyeckue M XMMHUYECKHE CBOWMCTBA.
[TpakTHueckoe npuMeHeHue yriepoaa. buongoruueckas poib.

27. Oxcupasl yriepoaa. CtpoeHue Mosiekys. dusndeckue cBoricTa. [IpoMeltiuieHHBIE U JTabopa-
TOpPHBIE CIOCOOBI TOJTYYEHHUsI. XUMHUECKUE CBoWcTBA. OKCOKHMCIOTHI yrieponaa. KapOoHaTsl.
du3nuecKue U XUMHUYECKHe CBOMCTBA. IIprkiaaHoe 3HaueHne yrojJbHON KUCIOTHI U €€ COJIEH.
28. Kpemuuii. @usnueckue cBoiicta. [lonyuenne. Xumuueckue cBoiictBa. Kapi u ero monu-
¢ukanuu. OcobeHHoCTH CTpoeHHUs GU3NYECKUE U XUMUYECKUe CBOMCTBAa. KpeMHueBbie KUCio-
Thl. OCOOCHHOCTH XMMHYECKHUX CBOMCTB KPEMHHUEBOH KUCIOTHI. CHITHKATHI.

29. I'epmanuii, onoBo, cBuHell. Haxoxnenue B npupojge. @uszndeckue CBOMCTBA MPOCTHIX Be-
niecTB. AioTporHble Moaudukanuu ojgoBa. CpaBHUTENbHbIE CBOMCTBA OKCHAOB U THJIPOKCH-
noB. Conu onoBa u cBuHIA. Mx pactBopuMocThs U ruaponus. [Ipaktnueckoe npuMeHeHue rep-
MaHus, 0JI0Ba U CBUHIIA.

30. bop. Ctpoenue snekTpoHHOU 000104YKK aTomMa. Haxoxaenue B npupoje. Pusnueckue CBOn-
cTBa. XMMHUYECKHE CBOWCTBA: COEAMHEHUS C BOJOPOIOM, OopaH u aubopan. Popmbl U CTpOCHUE
MoJieKys MeToibl nonydenust 0opanoB. Ou3nueckue U XUMUYECKUE CBOWCTBAa OOPAHOB.

31. Oxcua u kucnotel 6opa. Crpoenue. Ouznyeckre U XUMHUYECKHE cBoiicTBa. CTEKIOBaHUE
okcua 6opa. Mera - TeTpa - 1 oprobopartsl. [IpakTuueckoe 3HaueHHE 6Opa U €ro COSAMHEHHIA.
32. Amomunuii. CTpoeHHe dJIEKTpOHHOU oOosiouku. dusnmyeckue cBoiicTBa. HaxokmeHue B
npupoje. XUMUYECKHe CBOWCTBA amtoMUHUS. OKCHI altOMUHUSA: (PU3NYECKHE M XUMHUYECKUE
cBoiicTBa. AimtomuHaThl. [lonyuenue amomunus. [lpaktuueckoe 3HaueHue.

33. Okcua u rugpokeua amomMuHus. Haxoxaenue B npupojie. Puznueckue 1 XUMHUYECKUE CBOM-
cTBa. AM(GOTEpHOCTh. ANOMHUHATHI U THJIPOKCOANIOMUHATHI. MeXaHn3M o0pa30BaHUs THIPOK-
coatoMuHaTOB. [IpakTHUeckoe MPUMEHEHHE OKCHAA, THAPOKCHJIA AIFOMUHUSA U UX MPOU3BOJ-
HBIX.

34. l'annuii, Uaaunit Tannumii. ®u3nyeckre cBOMCTBA. XMMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB.
CpaBHHTENIbHAS XapaKTEPUCTHKA CBOMCTB OKCHJIOB W THIPOKCUIOB Trajutus, uHaus tamums. Co-
€MHEHUs TaJUIUsl B CTeNeHu okucienus +1. [IpakTuueckoe npuMeHeHUE rajuivsl, UHIUSL, Taausl.
35. bepunnuit. Marauii. CtpoeHue 3JIeKTPOHHBIX 000JI04eK aTroMoB. HaxokzieHue B mpupo/e.
®du3nueckue CBOMCTBA. XMMHUUYECKUE CBOMCTBA MPOCTHIX BelleCcTB. CpaBHUTENbHAS XapaKTepH-
CTHKa CBOWCTB OKCHMJIOB U TUApPOKCUAOB. IlomyueHune mpakTuueckoe MpUMEHEHHE Oepuilus,
MarHusi ¥ uX CO€IMHEHUH.

36. OOmiast XapakTepUCTUKA AJIEMEHTOB BTOPOW I'pyMIbl IMIaBHOM moArpymnmbl. CTpoeHHe 3JIeK-
TPOHHBIX 00OJIOYEK aTOMOB, MOTEHIIMATBl MOHU3AIIUHU, CPOACTBO K AJIEKTpoHY. HaxoxnaeHue B
npupoae dusnyeckue cBOMCTBA. XMMHUYECKUE CBOMCTBA: MPOCTHIE BEIIECTBA, MEPOKCUIIBI, OK-
CUJIBL, TUAPOKCHUIBI. MI3MeHeHre OCHOBHBIX CBOMCTB. [IpakTHueckoe 3HaueHue.

37. OOuiast XapakTepUCTUKa AJIEMEHTOB MEPBOIl IPYIIbI MIaBHON noArpynnbl. CTpoeHue dJeK-
TPOHHBIX 00OJIOYEK aTOMOB, TOTEHIIMATBI MOHHU3AIUHU, CPOACTBO K INIEKTpoHYy. HaxoxneHue B
npupoae duznueckre CBOMCTBA. XUMUYECKUE CBOMCTBA: MPOCTHIE BEUIECTBA, TUIPHUIbI, IEPOK-
CHUJIBI, OKCUBI, THIPOKCH IbI. OCOOCHHOCTH OKCHA U TUApOoKcHaa auTus. [IpakTnyeckoe 3Hade-
Hue. buonornyeckas poJib HOHOB HATPHS U KaJIusl.

38. Ocobennoctu crpoenuss d u f snemenToB. OpOUTaNbHBIE PAANYCHl, SHEPTHU HOHH3ALUH,
CPOJICTBO K D3JIEKTpOHY. Bropuunas nepuoawmdHocTh. OTIMYMS OT AJIEMEHTOB TJIABHBIX TOJ-
rpynn. 3aKOHOMEPHOCTH U3MEHEHHUs (PU3NYECKHX M XUMHUYECKUX CBOWCTB B MEpPHOJAX U MOJ-
rpynnax.. I3aMeHeHue cBOMCTB COETMHEHUH 110 MEPE U3MEHEHUS CTEIICHEN OKUCIICHHUS.
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39. OOmrast xapakTepUCTHKa 3JIEMEHTOB CKaHIUs, UTTpUs, JaHTaHa. HaxoxxaeHue B mpupone.
Ouznyeckue U XUMHUYECKHME CBOWCTBA MPOCTHIX BemlecTB. CpaBHUTEIbHAs XapaKTEPUCTHKA
CBOMCTB OKCHJIOB U TMAPOKCUIOB. [1oiydeHre U IpakTU4ECKOE 3HaYCHUE.

40. OOmas xapakTepucTuKa JJAHTaHOUO0B. OCOOCHHOCTH CTPOCHHS aTOMOB 3JIeMEeHTOB. [loHs-
THE JIaHTaHOHIHOTO cxatus. Haxoxxnenue B mpupoge O0mue puzndeckne 1 XUMHYECKUE CBOM-
ctBa.. OcobeHHOoCTH coequHeHu nepus. O0ume crnocodbl MOMyYeHUs: U MPaKTUUYECKUE 3Haue-
HUE.

41.001m1as xapakTepucTHKa dy1eMeHTOoB noarpymmnsl tTutana (Ti, Zr, Hf). Haxoxnenue B mpupo-
ne. @usnyeckue cBoiictBa. CpaBHUTENbHAS XapaKTEPUCTUKA CBOWCTB MPOCTHIX BemecTs. [Tomy-
YeHHe U MPaKTHUeCcKoe 3HaueHne. BaxxHene THTAaHOBbIE CILIABBI.

42. CoeguHeHus TUTaHA CO CTEMEHSAMH OKucienus, +4, +3, +2. OcoOEHHOCTH OKCHOIOB TUTAHA.
®a3er Maruenn. Ocobennoctu coenunenuii TiHaly. M3Menenune xapakrepa CBOWCTB COeIUHE-
HUHM TUTaHa, C YBEJIMYEHUEM CTEIIEHU OKUCIEeHUs. [IpakTuyeckoe MpUMEHEHUE OKCHa TUTaHA
(V).

43. CpaBHMTEIbHAS XapaKTEPUCTHKA COEIMHEHUIN (OKCHIOB TMAPOKCUIOB, TAJIOI€HUIOB) LIUP-
KoHUs U raduusa. Baxuelimue coennnenus: nupkonus. [Ipaktuueckoe npumeHeHune d6anaenenta
U IIUPKOHA.

44, Obmias xapakTepucTuka snementoB noarpymmsl Banaaus (V, Nb, Ta). Haxoxaenue B npu-
poxne. dusnyeckue U XMMHUYECKHE CBOMCTBA IPOCTHIX BemecTB. [lonmyyeHne M mpakTudeckoe
3HaueHue. KiacrepHele coegHeHUss HUOOUS U TaHTana.

45. CpaBHuUTEIbHAS XapaKTEPUCTHKA COCAMHEHUI BaHaausl (OKCHUIIBI M TUIPOKCHUIBI) C pa3inuy-
HBIMH CTEMEHSMU OKHUCJICHHS. XapakTep M3MEHEHHS KHUCIOTHBIX U  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB. OCOOEHHOCTH XUMUYECKUX CBOMCTB T'MPUIOB BaHA 1.

46. O6mas xapakTepucThka snemeHToB noiarpymnmsl xpoma (Cr, Mo, W). Ctpoenue atomos,
BO3MOJXKHBIE CTENIEHU OKHCIIeHUs B coenquHeHusx. Haxoxnenue B npupoae. IIpocteie BenecTsa:
du3nyeckre U XuMHUYeckre cBoiicTa. [IprMeHeHue u noiaydeHue.

47. CpaBHUTENbHASI XapaKTEPUCTUKA COEAMHEHUN XpoMa C PA3IMYHBIMU CTENIEHSAMU OKHUCIICHMUSL.
3aBUCHUMOCTb U3MEHEHUS KUCIOTHBIX U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB OT CTENIEHU
OKHCJIeHHs. XpOMOBas KHUCI0Ta. XpoMathl U tuxpomarbl. CTpoeHHE IUXpoMaT aHUOHA. Xapak-
TEPHbIE XUMHYECKHE CBOKMCTBAa XPOMATOB U AUXPOMaToB. IIpakTHueckoe NCnoab30BaHuE COEIH-
HEHUI XpoMa.

48. CoenuHenus MoaubaeHa U BoJb(pama co CTENeHblo okucienus +4, +6. Xapakrep cBOMCTB.
CpaBHEHHE CBOICTB C COEIUHEHUSMHU XpOMa CO CTENEHbIO OKUCIeHMs +6.. [IpakTudeckoe nc-
MOJIb30BaHNE COCTMHEHUI MoJMOeHa 1 BoJib(ppama.

49. Obmas XxapakTepuCTUKa 3J1eMEHTOB noarpymnisl Maprandia (Mn, Tc, Re). Ctpoenue aToMoB,
creneHei okucnenus. Haxoxaenue B mpupose. Ilpocteie BeniecTBa: puznyecKkue U XMMHUECKHE
cBoiicTBa. [Ipumenenue u noixydenue. OCOOEHHOCTH TEXHEIHS.

50. CpaBHUTENBHAS XapaKTEPUCTHUKA COEAMHEHU MapraHiia ¢ pa3JIMYHbIMHU CTETICHSIMH OKHCIIE-
HUA. 3aBUCUMOCTb MU3MEHEHHUs KHCIOTHO-OCHOBHBIX CBOMCTB OT CTENIEHU OKHUCIEHMs. Mapras-
nesas kuciaora. OKuciIuTe IbHbIE CBOMCTBA ITEpMaHTaHaT MOHA B PA3IMYHBIX cpeax.

51. CoeauHenusi TEXHEUMH U PEHUS CO CTENEHsIMH okucienus +4, +7. CpaBHUTENbHAS XapaK-
TepucTuka. CpaBHUTEIbHAS XapaKTEPUCTUKA OKHCIIUTENbHBIX CBOWCTB IMPOU3BOIHBIX TEXHELIUU
u penus (V1) ¢ npoussoausiMu maprania (VI1).3

52. Kenezo, kobanbT HUKETh. CTpOEHUE aTOMOB, BO3MOXHBIE CTETICHH OKHCJICHHUS B COCTUHE-
Husx. Haxoxnenue B mpupoge. IIpocteie BemecTBa: ¢puszndeckue U XuMuueckue cBoiicrsa. Co-
BpEMEHHbIE NTPUMEHEHHsI METAJIJIOB TpUaJbl JKeJie3a U CIUIaBOB Ha MX OCHOBe. YepHas meTai-
nyprus. buonoruueckas posb jxene3a U KodaabTa.

53. CoenuHeHHs Keje3a CO CTENEHBI0 OKUCICHUS +2 u +3. QU3NYeCKue U XUMHUUECKHE CBOM-
cTBa. XapakTep U3MEHEHUSI OKCUIMTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB. Y CTOMYMBBIE KaTUOH-
Hble W aHWOHHBIC (GopMbl. ['maponm3 cosei xeneza. BaxHelme KOMIJIEKCHBIE COCTMHEHUS
xKeesa.
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54. CoenuHeHus: K0OAIbTa M HUKEIS CO CTEMEHBIO OKUCICHHS +2. DU3NYEeCKHe U XUMHUYECKHE
CBOICTBa OKCHUJIOB M THUJPOKCUIOB. MHOrOooOpa3ue U yCTOMYUBOCTh KOMIUIEKCHBIX COSAMHEHUN.
Oco6eHHOCTH TIPOU3BOHBIX K0OaabTa u Hukess (111).

55. O6mas xapakreprcTuka miatuHoBeIx MetaiuioB (Ru, Rh, Pd). Ctpoenune aroMoB, BO3MOK-
HBIE€ CTENEHU OKMCIEHUs B coeaquHeHusx. Haxoxxnenue B npupoje. PU3ndyecKkue U XuMHYECKUE
CBOIicTBa MpPOCTHIX BemiecTB. OcOOEHHOCTH OKCUIOB PYTEHHSI M MX MPOU3BOAHBIX. [lomyuenue u
[IPAKTUYECKOE IIPUMEHEHHUE NIATUHOBBIX METAJUIOB U UX COECUHEHUM.

56. Ilnaruna. Crpoenne atoma. Haxoxzaenue B npupoje. [lonydenue. @usnyeckue U Xxumu4e-
ckue cBoicTBa. OCOOCHHOCTH CYIIECTBOBAaHMS B BOJHBIX pacTBopax. BaxHelre KOMIUIEKCHbIE
coeuHeHus TaTuHbl. [IpakTHueckoe UCoIb30BaHUE IATHHBI U €€ COeTMHEHUH.

57. Ob6mas xapakTepucThka sneMmeHToB noarpynmnsl meau (Cu, Ag, Au). CTpoeHue aToOMOB,
BO3MOJXKHBIE CTENICHH OKHCIIeHUs B coenuHeHusx. Haxoxnenue B npupoje. [IpocTtrie BemecTna:
dusznueckue U XMMHYecKue cBoicTBa. IlepeBos 30m0Ta B BomHBIN pacTBop. [IpuMenenue u mo-
ny4yeHue. Baxkneime crijiaBsl Ha OCHOBE MEJIH.

58. Baxueiiiue coequHeHUs MeAU (OKCUAbI, TUAPOKCUBL, conn). Dusnueckue U XUMHUYECKHE
cBoiictBa. JlaboparopHbie MeTObI nonydeHus. CpaBHUTENbHAS XapaKTEPUCTUKA MMPOU3BOIHBIX
menu (1) u (11)/ Bognsie pactBopsl coenquHennii Mmenu. O6pa3oBaHie KOMIUIEKCOB.

59. Baxwueiimue coenuHenus cepedpa u 3070Ta (OKCUIBI, THAPOKCUABI, conu). Duznueckue u
xumuueckue coiictBa. Jlaboparopubsie MeToasl noiayuyeHus. Ilepesoxa 3omorta B pactBop. Oco-
OCHHOCTH CYIIIECTBOBAHMS MOHOB 30JI0Ta B pacTBope. KommiekcHble coenquHeHus cepedpa u 30-
JoTa.

60. OOias xapakTeprCTHKa 3JIeMEHTOB moArpymmsl uaka (Zn, Cd, Hg). Ctpoenune aromos,
BO3MO>XKHBIE CTEIIEHU OKHCIIeHUs B coenquHeHusx. Haxoxnenue B npupoze. IlpocTsie BemecTna:
dbuznueckue U XMMUYECKHe CBOicTBa. I3MeHeHrne BOCCTaHOBUTENBbHON akTHUBHOCTHU. [Ipumene-
HUE U N0JIy4YEHHUE.

61. BaxHeiime coennHeHUs] IMHKA, KaIMUS U PTYTU (OKCUIBI, THIPOKCHBI, conn). Pusnye-
CKHE€ M XMMHYECKHE CBOMCTBa. AMGPOTEpHOCTh COEIUHEHUI LMHKA. XapaKTep W3MEHEHUs OC-
HOBHBIX CBOMCTB OT IMHKA K pTyTH. OcobenHoctu ramoreHuaoB prytu (l). Ilpaktuyeckoe uc-
M0JIb30BAHNE COEIUHEHUH LIMHKA, KaIMUS U PTYTH.

62. bnaropoiabie ra3bl. OCOOEHHOCTH CTPOECHHUS AIIEKTPOHHBIX 000JI0UEK aTOMOB, MX BaJICHTHbBIE
Bo3MOkHOCTH. Copaepkanue B arMmocdepe CpaBHUTEIbHAs XapaKTEpUCTUKA (DU3HMUECKUX
coiicTB. O0mue crocoObl nonyyeHus. CoeanHeHust KCeHOHa ((QTOPHIBI, OKCO(TOPHUIBI, OKCO-
kucnothl). [lonydyeHrne u XuMu4eckre CBOMCTBA. 3aBUCUMOCTh XapaKTepa CBOMCTB OT CTENEHU
okucnenus. [IpakTnueckoe ncronb30BaHUE NHEPTHBIX Ta30B.

63. Bonopoa. Ctpoenue atoma. M3oronsl Bogopoaa. Haxoxnenue B npupoze. IIpombiiuieHHbIe
U J1abOpaTopHbIE CIIOCOOBI MOMTyYyeHHsI BoAopoaa. Pu3ndeckrne 1 XUMHUUECKUe CBONCTBA MPOCTO-
ro BemiecTBa. PactBopenue Bogopoaa B Metainax. KoBaneHTHble coequHeHUsT BoJopoia. oHb!
H" u H, ux B3auMOJeHCTBHE ¢ BOJIOM.

64. Xrumuyeckasi 3BOJIOMUS MATEPHUH. JBOJIIOIUS XUMHUYECKAX CUCTEM.

6.5. @OH/ OLIEHOYHBIX CPEACTB
[TonHplil OaHK 3aAaHUN TSI TEKYLIETO, pyOEKHBIX KOHTPOJIEH U MPOMEXYTOUHOM aTTe-
CTallU 110 JUCLMIUIMHE, [I0KA3aTeld, KPUTEPUH, LKAl OLIEHUBAHUSA KOMIIETCHIINI, METOANYE-

CKHE MaTepHuaibl, ONPEIEISIIONMe MPOIEAyphl OIEHWBAHHUS 00pa30BaTEIbHBIX PE3yIbTATOB,
MPUBENICHBI B Y4€0HO-METOMYECKOM KOMILIEKCE AUCIUILTUHBIL.
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7. OCHOBHASA U JOIMOJIHUTEJIbHAS YYEBHAS JINTEPATYPA
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2. VYraii SI.A. OGmias u Heopranuveckas xumus. M.: Beicm. mik., 2002. 526¢.

3. Korron @., Yunkuucon /. CoBpeMeHHast Heopranuueckas xumusi. M.: Mup, 1969. Y. 1-3.
4. CyBopoB A.B., Hukonbckuit A.B. OOmas xumus: Yueb. misa By3oB. Cn6.: Xumus, 1997.
624c.

5. Heopranmyeckas xumus: yueOHoe mocodue [DnekTpoHHblii pecypc] / W.B. boromomnora. —
M.: Ansdpa-M: UHDPA-M, 2009. - 336 c.: uin.; 60x90 1/16. - (ITPODUnb). (Ieperuier) — pexum
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http://znanium.com ISBN 978-5-98281-187-5

7. XMMUYeCKUE CBOMCTBA HEOPraHUYECKUX BEIIeCTB: Y4yeOHoe nocobue [DneKTpoHHBIH pecypc]
/ P.A. Jlunun, B.A. Monouko, JI.JI. Auapeesa; Ilox pen. P.A. Jluauna. - 6-¢ usn., crep. — M.:
APTAMAK-MEJINA: HULl MTH®PA-M, 2014. - 480 c.: 60x90 1/16. (mepemeT) pexum A0CTY-
na: http://znanium.com ISBN 978-5-00024-015-1

8. Heopranuueckas xumusi: yuebHoe nocodue [DnexTpoHHslii pecypc] / WU.B. boromonosa. —
M.: Ansdpa-M: UHDPA-M, 2009. - 336 c.: mi.; 60x90 1/16. - (ITPODUnb). (Ieperuier) — pexum
nocryna: http://znanium.com/ISBN 978-5-98281-187-5.html
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Anbsdpa-M, UTHOPA-M, 2016. - 336 c.: 60x90 1/16. - (ITPODUns) (Ileperniér) — pesxkum qoctymna
http://znanium.com/ISBN 978-5-98281-187-5.html

10. Xumuueckue CBOICTBAa HEOPraHWYECKUX BEIIECTB: YdeOHOe mocoOue [DIeKTpOHHBINH pe-
cypc] / P.A. Jlugun, B.A. Momnouko, JI.JI. Aanpeera; [Tox pen. P.A. Jluguna. - 6-¢ u3sn., crep. —
M.: APTAMAK-MEJINA: HUL] UHOPA-M, 2014. - 480 c.: 60x90 1/16. (nepemniuer) pexxum
noctyna: http://znanium.co/ISBN 978-5-00024-015-1.html

J106aBUTH B CIUCOK JTOTIOTHUTENBHOM TUTEpaTyphl (TyHKT 7.2.) CIEAYIONUE HCTOYHHUKH:

11. Toy6, M. MexaHnu3mbl HEOPraHUYECKUX peakuuil [DnexkTponnsiit pecype]| / M. Toy0, k.
Bepmxecc ; niep. ¢ anri. - Oin. uza. - M. : BUHOM. Jlaboparopus 3Hanwuii, 2012. - 678 c.: ui. - )
— peskuM poctyma: http://znanium.com/ISBN 978-5-9963-0975-7.html

7.2. JlononHUTeNbHAs yueOHas TUTEeparypa

1.Couusia B.M., Maprteinenko JI.M. Heopranuueckas xumud. M.: M3n-Bo Mock. yH-Ta, 1991,
1994. 4. 1, 2.

2. Kapanetrpsa M. X., [lpakun C.M. OOuiast u Heopranudeckass xumus. 3-e¢ u3g. M.: Xumus,
1994. 588c.

3. Toy6, M. Mexanu3Mbl HeopraHuueckux peakuuit [Dnextponssiii pecypc] / M. Toy0, Ix.
Bepmxecc ; mep. ¢ anri. - 1. us3a. - M. : BUHOM. Jlabopatopus 3uanuii, 2012. - 678 c.: ui. - )
— pexxum gocryma: http://znanium.com ISBN 978-5-9963-0975-7.

4. TpetbsikoB 10.J1. u np. Heoprannueckas xumus. XuMus 3J1€MEHTOB : Y4YeOHUK IS BY30B : B
2 xu. Ku. 1. / O JI. Tpetssikos, JI.U. Mapteinenko, A.H. I'puropees, A.}O. Hueanze. M. : Xu-
mus 2001. 472 c. : nn.

5. . Tperbsaxos FO.Jl. u np. Heopranndeckas xumus. XuMHsI 3JIEMEHTOB : YUeOHMK JUIsl BY30B : B
2 xH. . Ku. 2 / KO.Jl. Tpetwsikos, JI.M. Mapteinenko, A.H. I'puropses, A.1O. lluBaaze. M. : Xu-
mus 2001. 472 c. : un.
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8. YYHEBHO-METOJNYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTBI OBYYAIOLUXCA

1. byonora JI.A. Kamaer JI[.H. Heoprannueckas xumus / MeTonuueckrne yKa3aHusl K BBITIOJIHE-
HUIO 1a00paTopHBIX padort, u. 1. Padoter 1-3a ».— Kypran: KI'Y 2014. — 31 ¢

2. byonosa JI.A. Kamaer /[.H. Heoprannyeckas xumus / MeTonuueckne yKa3aHusl K BBITIOJIHE-
HUIO 1a00paTopHBIX padort, u. 1. Padoter 3-5 ».— Kypran: KI'Y 2015. - 31 ¢

3. byonona JI.A. Kamaes /| .H. Heopranndeckas xumus / MeToauyeckue yka3aHus K BBITIOJTHE-
HUIO 1Ta00paTOpHBIX padoT, 4. 1. Paboter 6-7 ».— Kypran: KI'Y 2015. —31 ¢

4. byonona JI.A. Kamaes J[.H. Heoprannueckas xumus / MeTonuueckne yKa3aHusl K BBITIOJIHE-
HUIO 1a00paTopHBIX padort, u. 1. Paboter 8-9».— Kypran: KI'Y 2016. —31 ¢

5. UBannoga I'.B., UBanosa T.A. CripaBo4HbIC TaOIHIII K JTAOOPATOPHBIM, MPAKTHIECKUM pado-
TaM M JIJIs1 CAMOCTOATEIbHOM MOArOTOBKHU 110 Kypcy «Xumusi». — Kypran: KI'V, 2000.-35 c.

6. .AxmeroB H.C., A3uzoBa M.K., bagsiruna JI.W. JlaGopaTopHble 1 ceMUHApPCKUE 3aHATHS T10
oOmield ¥ HeopraHndeckoil xumun: Yued. mocodue. 3-e u3n, nepepad. u gom.- M.: Beicmr. mik.,
1999. 368c.

7.. Butunr JI.M., Pe3nuukuii JI.A. 3agauu u ynpakHeHus 1no ooued xumun: Yued. nocodue. -
3-e m3a.- M.: Uzg-so MI'Y, 1995. 221c.

5. PyKOBOJCTBO O HeOopraHMYecKoMy cuHTe3y: Yueb. mocooue /U.I'. I'opuues, b.E. 3aiines,
H.A. KunpusinoB u Jip.- 3-¢ u3., nepepad. u gom.- M.: Xumus, 1997. 320c.

8. Amux6eposa JLIO., Jlumua P.A., Monouko B.A., JlorunoBa I'.Il., [IpakTukym mo oOmeit u
HEOpPraHMYecKoi Xxumuu : Yuel. mocobue Juist CTyA. BhICHIL. y4yeb. 3aBeaeHuii, - M. : ['ymaHur.
Wzn. nentp BJIAJIOC, 2004. — 320 c. : n.

9. Jlunun P.A. 3amaun no oOuieil 1 HEOPraHUYEeCKOW XUMHH: y4eO. mocoOue sl CTYA. BBICII.
yue6. 3aBenenumii / P.AJlunun, B.A.Monouko, JL.JI.AanpeeBa : mox pen. P.AJlununa. — M.:
I'ymanut. U3n. nentp BJIAZIOC, 2004. — 383c.

10. 3amaun u ynpaxkHeHus mo obmei xumuun: Yded. mocobue / .M. Anamcon, O.H. T'onuapyk,
B.H. Kawmsrmiera u ap.; noxa pea. B.H.Koposuna. — 2-e uzn.,ucnp. — M.: Beici. mik., 2004. — 255
C.MIL

11. COopHUK METOAMYECKUX MATEpHUaloB AJIs CTYACHTOB, OOYYAIOIIUXCS MO CHEIUAIBHOCTH
XuMHUS. AJ1s TOCYIapCTBEHHBIX YHUBEPCUTETOB B 3-X yacTsax. M.: MI'Y. 2002.

12. JleMoHCTpallMOHHBIE OMBITHI IO OOIIEH U HEOPraHWYECKOH XUMHUM: Y4el. mocodue ist CTyI.
Bbictl. yue0. 3aBenenuit / [log pen.b.Jl.Crenuna. M. : I'ymanut. uza. uentp BJIAJIOC, 2003. —
336 c. un.

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXOJIUMBIE J1JIs1 OCBOEHUA JUCHUITJINHBI

Ne WNHTtepHeT-pecypc Kparkoe onncanne

[TopTan ¢pyHAaMEHTATBHOTO XUMHUYE-

1 | http://www.chem.msu.ru/
CKOT'0 00pa3oBaHUs

Hay4Ho-nmonysipHbIi XUMHYECKHI

2 | http://chemanalytica.com/ Hopran

CaiiT 1Mo HeopraHM4eCcKOMy U Opra-
HUYECKOMY CUHTE3Y U JINTEPATypPHBIM
VMCTOYHHMKAM I10 CUHTE3Y BEUIECTB,
TOKCHKOJIOTHH (hapMaKoJIOTUU

3 | http://chemister.ru/

http://www.alhimikov.net/elektronbuch/menu.htm | MuTepakTuBHBIH MyIbTHMEIUHHBIH

4 | y4eOHHUK 110 HEOPTaHUYECKON XUMHHU
5 | http://lwww.xumuk.ru/nekrasov/ VY4eOHUK HEOPraHUIECKON XUMHU

oy Hayunas snexktpoHHast OubanoTexa
6 | http://elibrary.ru/defaultx.asp ELIBRARY RU
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EJANHOE OKHO nocryna Kk mex-
7 | http://window.edu.ru/unilib TPOHHBIM OMOIMOTEKaM By30B Poc-
CHH.

YHuBepcuterckas 6ubnmorexa

8 | http://biblioclub.ru ONLINE.

DNEeKTPOHHO-OMOIMOTeYHAs CHCTeMa

9 | http://znanium.com ;
«Znanium.comy»

Bupryansnas 6ubnuorexa «MMHTY -

10 | http://virtuallib.intuit.ru T

10. ”YH®OPMAIIMOHHBIE TEXHOJIOI'MH,
IMPOI'PAMMHOE OBECIIEYEHUE
N UHOPOPMAIIMOHHBIE CITPABOYHbBIE CUCTEMbI

[Tpu uTeHuM JEKIUI HCHOIB3YIOTCS CllaiiioBble pe3eHTauu. K onepannoHHol cucteme U npo-
rpaMMHOMY O00O€CIIEYEHHIO KOMIIBIOTEPA, MCIOJIB3YEMOr0 IIPHU MOKa3€e CIANOBBIX MPE3ECHTALU,
HPEIbBIAIOTCS MUHUMAJIbHbIE TPEOOBAHMSL.

1. OBC «Jlanb» 2. ObC «Koncynbrant crynenta» 3. ObC «Znanium.com» 4. «["apanT» — crpa-
BOUYHO-IIPaBOBasl CUCTEMA

11. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTIIMHBI

MatepuanbHO-TEXHUYECKOE OOecreueHue Mo peaan3aluu JUCIUILTUHBI OCYIIECTBISETCS B CO-
otBeTcTBUHU ¢ TpeboBanusimu @I'OC BO no ganHOM 00pa3zoBaTeIbHOM MporpaMMme.

12. Iis1 cTY/1EHTOB, 00YYAIOLIUXCS € UCTOIb30BAHUEM TUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX
TEXHOJI0T Ui

[Tpy ucronb30BaHUU SJIEKTPOHHOTO OOYYEHHUSI W TUCTAHIIMOHHBIX 00pa30BATENBHBIX TEXHOJIO-
ruit (manee D0 u JIOT) 3aHATUS MONTHOCTBIO WM YaCTUYHO NPOBOAATCA B PEXHMME OHJIAMH.
O0beM IUCUUIUIMHBI U paclpesiefieHue Harpys3ku 1o Bujgam paboT cootBeTcTByeT II. 4.1. Pac-
npezeneHre 6aioB COOTBETCTBYET M. 6.2 1100 MOXKET ObITh U3MEHEHO B COOTBETCTBHH C pelle-
HueM Kadenpsl, B cinydae nepexoga Ha 90 u JIOT B npouecce oOyuenus. Pemenne kageapst 00
UCTIOJIb3YEMbIX TEXHOJOTHAX U CUCTEME OLIEHUBAHUS JOCTHKEHUN 00ydJaroLIUXCsl MIPUHUMAETCS
C Y4€TOM MHEHHS BEIYIIETO MPEoIaBaTelsl ¥ JOBOJUTCS JI0 CBEIACHUS 00yJarOIIUXCSl.
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IMTPUJIOXEHME 1

AHHOTanus K padoydeit mporpaMme JUCHUTIITUHBI
«Heopranuveckass XuMusi»
00pa30BaTeNbHON MPOTrPaMMBI BBICIIIETO 00PAa30BAHMS — IPOTPAMMBI CIICITUAITUTETA
04.05.01 ®ynnameHTanbHas U IPUKIIAIHAS] XUMUS
Hanpasiennocts (mpoduiib): AHAIATHYCCKAS XUMUS

OO01mast TpyA0€MKOCTh U3yYeHUs JUCIUILINHBI cocTaBmsieT 17 3aueTHbIX eaunwmil (612 yac.)

Cemectp: 1,2 (ounast popma 00yueHus),
dopma IpOMEKYTOUHON aTTecTanuu: 1 cemecTp — 3a4eT, IK3aMeH, 2 — CeMECTp 3a4eT, IK3aMeH

ConeprxkaHue TUCIUILTAHBI
OcHoBHBIC (yHIaMECHTAJIbHbIC 3aKOHBI XMMHUHU, OCHOBBI: HOMEHKJIATYPHI U KJIaCCH-
(1)141(21111/11/1 XHUMHUYCCKHUX BCIICCTB, CTPOCHUA BCHICCTBA, XUMHAYECKOU TCPMOJNHAMUKHU, KHU-
HETHUKH XHMHUYECKUX pEakiuil, CTPOCHHS PacTBOPOB, KOOPJIMHAIMOHHBIX COCIHHCHUH,
OKHCJIIUTCIbHO-BOCCTAHOBUTCIbHBIC PCAKIIUU, XUMHUA DJICMCHTOB.
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JIMCT

perucTpauuu u3MeHeHUu# (0MoJTHeHUl) B padouyio nporpamMmy

yY4eOHOHi JHCIUIITTHHBI
«Heopranuyeckasi XuMusD»»
N3menenus / nonoJiHeHus B pado4yio MporpaMmmy
Ha20_ /20 y4yeOHBIH rox:

OTBeTCTBEHHBIH NMPEMOAABATEND / ©.1.0. /

V3MeHeHHs yTBEPKICHBI HA 3aCeaHuU Kapenpsl «  » 20 r.,
[IpoTokon Ne

3aBenyromnuii kageapoit «_» 20 r.

N3menenus / nonosiHeHust B pado4yro nporpaMmmy
Ha20 /20 y4eOHbIi roa:

OTBeTCTBEHHBIN IIPENOAABATEND / ©.1.0. /

W3meHeHus yTBepKIEHbI Ha 3aceaHuu Kadeapbl «  » 20 r,
ITporoxoi Ne

3aBenyromuii kageapoit «_» 20 T.
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