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OBBEM JUCHUIIJIMHBbI
Bcero: 17 3a4eTHBIX eIUHUIL TPYTOEMKOCTH (612 akageMUyecKux Jaca)

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

Jlexnun 128 64 64
JIaboparopHbie pabOTHI 192 96 96
[IpakTrueckue 3aHgaTHs 80 48 32

AynutopHbie 3aHATHS B 136 68 68
WHTEPAKTUBHOU opme, U.
CamocrosiTesibHas paGora (Bcero
4yacoB), 212 80 132
B TOM YHCJIE:
[ToaroroBka K 3auery 36 18 18
[loaroroBka K 3K3aMeHy 54 27 27
Jpyrue BUabpl CaMOCTOSTENBHON PabOThI
(camocTOsATETEHOE U3YYCHHE TEM 122 35 87
(pa3aennoB) AMCITUTLITMHBI)
Buja npoMexyTouHOI aTTecTalMU 3auyer 3auyer 3auer
(3auder, HK3aMeH): DK3aMeH DK3aMeH DK3aMeH
OO0mas Tpy10eMKOCTb IMCUMILINHBI U 612 288 324
TPY0EMKOCTb 110 CEMECTPAM B 4acax:




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM ITPOT'PAMMBI

— Jucuunnuna «Heopranudeckass XUMuUs» OTHOCHUTCS K OJOKy 1 o0si3aTenbHOM yacTu
y4eOHOTO0 LIMKJIA YaCTH y4eOHOTro ITUKJIA;

— OcBoenue oOyyaromUMuUCs TUCHMILIMHBI «Heopranuueckass XuMus» ONUpaeTcss Ha
3HAHUS, YMEHUS U HAaBBIKU, IPHOOPETEHHBIEC B Pe3yJIbTaTe U3y4eHUsI 0a30BBIX YUEOHBIX TUCIIHU-
IUIMH 00111€00pa30BaTeIbHON CPEAHEN IIKOJIbI;

— 3HaHUs, YMEHUS U HaBBIKH, MOJYYEHHBIE IIPY OCBOCHUM AMcLUILIMHBI «Heopranuue-
CKasi XUMUS», ABJISIIOTCA 0a30BBIMU M HEOOXOJMMBI JUIsl U3YyYEHHUsl BCEX MOCIEAYIOIUX TUCIIH-
IUTMH TPO(ECCHOHATBHOTO UKJIIA, @ TAK)KE IUCIHUIIIMH €CTECTBEHHOHAYYHOTO IIHKIIA.

3. IJIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

Lenpro ocBOeHMSI qUCHUIUTHHBI «Heopranndeckast XUMHSD) SBIISIETCS:

— [lonydenue QpyHIaMEHTAIBHOTO U MPOPECCHOHANBHOTO (CIEUaIbHOr0) 00pa3oBaHus,
CIOCOOCTBYIOIIETO BCECTOPOHHEMY Pa3BUTHIO JINYHOCTH;

— 3HaHUEe TEOPETHUECKUX OCHOB U 3aKOHOMEpPHOCTEH 0OIIeil 1 HeOpraHM4eCKOH XUMHUU
(coctaB, CTpOEGHUE M CBOWMCTBA XWMHYECKUX COCTUHEHUH, CBSI3b CTPOCHHSI BEUIECTBA M MPOTE-
KaHUS XMMHYECKHUX MPOIIECCOB, OCHOBHBIE XUMUYECKHUE 3aKOHBI);

— Buners obnacte npuMeHeHHs (yHIAMEHTAIBHBIX XUMHUECKUX 3aKOHOB, YETKO MOHU-
MaTh UX IPUHIUMIHAIBHBIE BO3MOKHOCTH MPU PEIICHUN KOHKPETHBIX TEOPETHUYECKUX U MPAKTH-
YEeCKHX 3a/1a4.

3amauaMy OCBOCHUS JUCIUILTUHBI SBIISIOTCS:

— V3yuenne BaXHEHIINX XUMUYECKUX 3aKOHOB, OBJIAJICHHE METOJJAMH PAaciyeTOB U MaTe-
MaTH4eCcKOi 00pabOTKHU pe3yIbTaToOB B OOIIEH XUMUU;

— OcBoeHUE OCHOBHBIX NPUEMOB pabOTHI B JaOOPaTOpPUM U METOAOB CUHTE3a HEOpraHu-
YECKHX BEIECTB.

Komnerenuunu popMupyemsbie B pe3ysibTaTe OCBOCHUS JUCIUIIINHBL

— CIIOCOOHOCTh aHAJIM3UPOBATh, HWHTEPIPETHPOBATH W  0000IIATH  PE3yNIbTATHI
HKCIEPUMEHTAIBHBIX U PAaCUETHO-TEOPETHUECKUX paboT xumuueckoi HampasiaeHHocTH (OIIK-
1);

— CIIOCOOHOCTH NMPOBOAUTH XUMUYECKUN SKCIIEPUMEHT C MCII0JIb30BAHUEM COBPEMEHHOIO
o0opynoBaHus, coomoaas HopMbl TexHUKN 6e3omacHocTH (OI1K-2);

— CHOCOOHOCTh NMPUMEHATh PACUETHO-TEOPETUUECKUE METOJbl JUIsl M3YYEHHUs CBOMCTB
BEIIECTB U TPOIIECCOB C WX YYAaCTHEM, UCTIONB3Yys COBPEMEHHOE NMPOrpaMMHOE OOecTiedyeHne 1
6a3bl 1aHHBIX NpodeccuoHanbHoro HazHaueHus (OI1K-3);

— CHOCOOHOCTBIO TUIAHUPOBAaTh pabOThl XMMUYECKOW HAIpaBIEHHOCTH, 00pabaThiBaTh U
UHTEPIPETHUPOBATh TOJTyUYEHHBIE PE3yIbTaThbl C MCIOJB30BAaHHUEM TEOPETUUYECKUX 3HAHUM U
MPAKTUYECKUX HaBBIKOB pPEIIeHUs] MaTeMaTuuecKux u pusndeckux 3anaud (OI1K-4);

— CIIOCOOHOCTD MPEJICTABIIATH PE3yJbTaThl MPO(PECCHOHATBHOM NEATETbHOCTH B YCTHOU U
NUCHbMEHHOW (OpPME COOTBETCTBHHM C TIPAaBWIAMH, MPHHATBIMH B TPOPECCHOHATHHOM
coobmiectse (OITK-6);

— CIIOCOOHOCTH OPTaHM30BHIBATh PA0OTY KOJUICKTHBA MO PEUICHHUIO 337a4 XUMHUYECKOU
HanpasneHHoctu (I1K-6).

B pesynbraTe OCBOEHHS MUCHMIUIMHBI OOYYarOIIUICS JOJDKEH IEMOHCTPUPOBATH Clie-
JYIOIIHE Pe3yIbTaThl 00pa30BaHUS:

— 3HaTh TEOPETHYECKHUE OCHOBBI, 3aKOHOMEPHOCTH M 3aKOHBI OOIIEH M HEOPTaHUYECKOU
XUMHH, COCTaB, CTPOEHUE U CBOMCTBA MPOCTHIX U CIOXHBIX BEIIECTB, CBA3b MEXAY CTPOCHUEM
BemecTBa u ero cporictBamu (st OITK-1, OIIK-2, OITK-3, OITK-4,).



— YMeTh NpOTHO3UPOBATh U OOBSICHATH CBOIMCTBA BEIIECTB HA OCHOBE MEPUOIUIECKOTO 3a-
KOHA, CaMOCTOSITEJIbHO CTaBUTh 3aJlauy XUMHUYECKOrO SKCIEpUMEHTa U BBIOMpATb METOJbI €€
pemenus (s OIIK-2, OIIK-3, OIIK-4, OIIK-6, [1K-6).

— Bnagers HaBbIKaMu J1a0OPaTOPHOrO SKCIEPUMEHTA, METOAAMU UAECHTU(PHUKALMA U CHH-
Te3a Heopranuueckux BemecTs (OIIK-2, ITK-6).



4. COAJEP) KAHUE JUCHUIIVINHBI

4.1. Y4yeOHO-TeMATHYECKHII IJIaH

KonnuecTBO 4acOB KOHTaKTHOM

§ X Tudyp 1 cemecTp paboTHI C MpemnoiaBaTeneM
1 T.1 | OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YYEHHSI 2 6 6
2 T.2 | Ctpoenue aroma 8 4 6
P1]| 3 T.3 ITepuoanueckuii 3aK0H 4 4 6
4 T.4 | Xumuueckas CBsI3b 8 6 12
5 T.5 | CrpoeHue TBEpAOro TEIa 2 — —
6 T.6 | Havana xumMu4eckoi TEpMOIMHAMUKH 4 6 6
7 T.7 Kunetrnka XuMHYeCKUX peakiui 8 6 12
8 T.8 | PactBopsl. O0mme cBOiCTBA 6 6 12
9 T.9 | Bogubie pacTBOPHI 3J1EKTPOJIUTOB 6 6 24
P.2 10| T10 OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEaK- 6 4 6
07078
11 T.11 | KoMmmiiekcHbIE COSTUHEHUSI 6 — 6
12 | T.12 | OcHOBHBIC TOHATHS T€OXUMHH 2 —
13 T.13 | OkcnepuMeHTaIbHbIE METObI XUMUHU 2 — —
BCEI'O 64 48 96
g No Mudp 2 cemecrp ) — IIpaktuye- | Jlabopatop-
ﬁ? TEMBI Pa3£[e_]‘[ / TeMa CKHUEC HBbIC
14 | T.14 | Bomopon 2 2 —
15 | T.15 | Kucnopon 4 2 —
16 | T.16 | Dnements! VII rpynmsl. ["anorenst 6 4 6
17 | T.17 | Onements! VI rpynnsl. XaJIbKOTeHbI 6 4 12
18 | T.18 | Dnements! V rpynmsl 6 4 18
19 | T.19 | Dnementsl IV rpynmnst 6 2 6
20 | T.20 | Dnemenrts! III rpynmel 4 2 —
21 | T.21 |s-Dnements! | u Il rpynn 4 2 6
22 | T.22 | bnaropoaHsle ra3bl 2 — —
23 | T23 OO0m1as XxapakKTepUCTUKA TIEPEXOTHBIX dJIe- ) B 6
3 MEHTOB
P. 24 | T.24 | Cxanguii, THTaH, BaHaIUH U UX aHAJIOTH 4 — 6
25 | T.25 | Iloarpynmna xpomMa 2 2 6
26 | T.26 | Iloarpynma Maprasua 2 2 6
27 | T.27 | XKene3o, k00anbT, HUKEIIb 2 2 6
28 | T.28 | I[InaTuHOBBIE METAILIIBI 2 — —
29 | T.29 | Mens, cepedpo, 30J0TO 2 2 6
30 | T.30 | Iloarpynma nuHKa 2 2
31 T.31 | JlanTaHouIBI 2 - -
32 | T.32 | AkTUHOUIBI 2 — —
33 | T.33 | Xumuueckas 3BOJIIOLMS MATEPUU 2 — —
34 | T.34 | Heopranuyeckuii CHHTE3 — — 12
BCEI'O 64 32 96
BCET'O 128 64 192




4.2. Conep:xaHue JJeKIIUOHHBIX 3aHATHI

Tema 1. OcHOBBI aTOMHO-MOJIEKYJISIPHOTO YUEHUS

OcCHOBHBIE XUMUYECKHE IMOHATHS: aTOM, MOJIEKYJIa, TPOCTOE BEIIECTBO, XUMHUUYECKOE CO-
eauHeHne. XUMUYECKUN 3JIeMEHT. ATOMHAsi Macca, MOJIEKYJIIpHas Macca, 3JIEMEHTHas Macca.
Moutb, MosisipHas Mmacca. OCHOBHBIC 3aKOHBI aTOMHO-MOJICKYJIIPHOTO YUCHUs. 3aKOHBI COXpaHe-
HUS: MacChl M SHEPrUH, KPaTHBIX OTHOIICHHH, MOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIICHHM.
3akoH ABorajgpo. CoelMHEHUE MOCTOSIHHOIO M IMEPEMEHHOI'0 COCTaBa. XMMHYECKUM SKBHBA-
JIEHT. 3aKOH 3KBUBAJICHTOB. MoJjsipHas Macca SkBUBajieHTa. ['a30Bbie cucTembl. ['a30BbIe 3aK0-
Hbl. UneansHblii ra3. ['azoBas nocrosaHHas. YpaBHenue MenzaeneeBa-Knaneripona. [TapunanbHoe
JaBjcHHE Ta3a B cMecH. OTHOCUTEIIBbHAS INIOTHOCTh r'a30B.

Tema 2. Ctpoenue atoma

DKcrepuMEHTaIbHOE 00OCHOBAHME MPEJCTaBICHUM 00 aToMe Kak CIIOKHOW CHCTEME.
OTtkpeiTHE 7MeKTpoHa. PamnoakTuBHOCTh. OCHOBHBIC XapaKTEPUCTUKH O, 3- U Y- Iydeir. Mojie-
o atoMoB TomcoHa, Pesepdopna, ux nocromHcTBa U HegocTaTku. KopmyckynspHO-BOTHOBOM
nyanu3M usnydeHus. KBantel. YpaBuenue [lnanka. Cnextpbl aroMoB. ONTHYECKUE, PEHTI€HOB-
ckue criekTpsl. [ImanerapHas Moaenb aroma u mocTynatsl bopa, 00bsacHeHne creKkTpa BoJopoia.
[TpotuBopeuns monenu. Macca 1 SHeprus B MaTepualbHOM MHUpE. DJIEMEHTAapHbIE YaCTULIBI U
nosist. Macca, 3apsi, ClIMH U APYTrue CBOMCTBA 3JIEMEHTAapHbIX YacTull. JyanusMm B MOBEAECHUU
MHUKpOYacTHl. BoiHOBas npupoa 3JIEMEHTAPHBIX YacTULl. Y paBHEHHE e bpoiis, npuHuun He-
onpezaenenHoctu [eizendepra. [lonarue o BoaHoBOM ypaBHenuu lllpenunrepa ans crauuoHap-
HBIX COCTOSIHUM. ['paHn4Has U y3710Bas MOBEpXHOCTb. AToM Bogopoja. KBaHToBoMexaHuueckas
Mozenb atomMa. OIHO3IEKTpOHHBIM aToM. BonHoBoe ypaBHenue lllpenunrepa. Pemenue ypas-
HeHus [lpenunrepa. KBaHTOBBIE YMCIIa KaK IapaMeTPhl, ONPEACIAIONIME COCTOSTHUE 3IIEKTPOHA
B aTOMe, Ipe/ebl uX u3MeHeHui. CMBICT KBaHTOBBIX uncel. BonHoBas QyHKIUS U AIEKTPOH-
Has IUIOTHOCTH 3JIEKTPOHOB B aToMe. PaguanbHOE M YITIOBOE pPACIPEIEICHUE DIIEKTPOHHOU
IUIOTHOCTH B aToMe. ATOMHBIE opOuTtanu. Bua s-,p-,d-,f- aTomHbIX opOuTaneil. JHepreTndyeckue
YPOBHU 3JIEKTPOHA B OJIHORJIEKTPOHHOM aToMe. MHOTO3JIEKTPOHHBIN aTOM. MEX3JIEeKTPOHHOE
OTTaJIKMBaHUE U ero yder. OHo31eKTpoHHOE MpubmmxkeHne. JpHeKTUBHBIN 3apsi, AEHCTBY-
IOIIUNA Ha OTAENBbHBIN 3JIEKTPOH. J(Marpamma OqHOZJIEKTPOHHBIX YPOBHEHN SHEPTHH. 3aOHECHHE
ANIEKTPOHHBIX 000704eKk aroMmoB. [IpuHUIMOBI 3amonHeHus »iekTpoHamMu AQO: NpUHLIUI
HauMeHbIen ueprun, npunuun Ilaynu, Ilpasuno Xynna. I[IpaBuna KneukoBckoro. DnekTpoH-
Hele Gopmynbsl. CumBonuyeckas u rpadudeckas (HOpMBbI 3aMHUCH SJIEKTPOHHBIX (popmyn. Ba-
JICHTHBIE U OCTOBHBIC AJIEKTPOHBI. [lepHOAUYHOCTD CTPOCHUS AIEKTPOHHBIX 0Oosouek. Opou-
TaJbHBIE PHEPTUU IJIEKTPOHOB. [oTeHIIManbl HOHU3aUU U CPOJCTBO K DJIEKTPOHY aromoB. Pa-
JNYChl aTOMOB ¥ MOHOB B 3aBHUCHMOCTH OT IIOJIOKEHMS DJIEMEHTA B MEPUOANYECKON CHUCTEME.
ONEKTPOOTPULIATEILHOCTH 3JIEMEHTOB. MarHuTHbIE CBOMCTBA aTOMOB, JUaMarHeTU3M, Iapamar-
HETU3M. fIIpo KaK IMHAMHYECKasl CUCTEMa IMPOTOHOB U HEUTPOHOB, MOJEIIH SApA. Y CTOWYUBBIE
U HEYCTOMYMBBIE siApa. ECTeCTBEHHO-paaMOaKTUBHBIE AJIEMEHTHI. [IpencraBieHus o Meromax
W3Yy4YEeHUs SIBICHUN PaJMOaKTUBHOCTH. Bunbl pamgnoaktuBHocTH. llepnon momypacnana. Kos-
CTaHTa PaJUOAKTUBHOIrO pacnaga. OCHOBHON 3aKOH paJiMOaKTUBHBIX IIPEBPAIICHNUN, €T0 BBIBOI.
[IpaBuio capura. PagroakTuBHOE paBHOBecHe. BakHeime mpeacTaBuTENM CEMENCTBA ypaHa-
panusi. CemelicTBa Topusi M akTUHUS. OTKPBITHS SBJICHHUS UCKYCCTBEHHON paaroaktuBHocTH (M.
n @. Xommo-Kropu). IlpeacrasiaeHus o crnoco6ax MOJYYCHHUS W BBIICICHUS HCKYCCTBEHHBIX
paZMoOaKTUBHBIX M30TONOB. “JleneHue” TSDKENBIX aTOMHBIX siiep. THMBI SAEpHBIX pEakLUi.
CuHTe3upoBaHHbBIE AEMEHTHI (TeXHEIHH, npomeTuii, ppanuii, acrar). [lonmyuenue HenTyHus u
wryTonus. CuHTe3 TpaHCcIuTyToHHeBBIX dneMeHToB (I'. Cubopr, A. I'nopco, I'.H. ®nepos).



Tewma 3. [lepuoanueckuii 3akoH

[Toncku OCHOBBI KJIACCU(PHUKAUU XUMUYECKUX AJIEMEHTOB IO OTKPBITUS MEPUOTUYECKO-
ro 3aKOHa. DKCIIEpUMEHTAIIbHBIE OCHOBBI Iepuoandeckoro 3akoHa. Otkpsitue Ileproguueckoro
3akoHa J[.1. MenneneeBbiM. Conepkanue nepuoandeckoro 3akona. [Ipenckazanue .M. Men-
JiefieeBa CBOMCTB HEM3BECTHBIX 3JeMeHToB. CoBpemenHas ¢opmynupoBka [lepnonndeckoro 3a-
koHa. CoBpeMEHHasi MHTEpPHpPETALMs MEPUOJIUYECKOro 3aKoHa. [leproauYHOCTh B M3MEHEHUU
AJIEKTPOHHON KoH(puryparuu atoMmoB. [loHBIE U HEMOJHBIC JIEKTPOHHBIE aHaoru. KopoTko-
nepuoAHas U AnuHHonepuoaHas Qopmbl Ilepuoanueckoil cucrempl. Tunuueckue >I€MEHTHI.
['maBHBIC U MOOOYHBIE TTOATPYNIBL. [lepexonHbie dMeMeHThl. JIaHTaHUABI U aKTUHUABI, UX pa3-
MEUIECHUE B NEpUOANYECKON cucteMe. CBEpXTSKEINbIE 3JIEMEHThI. [ paHnLIbl IEPUOANYECKON CH-
creMbl. Marndeckue 4ucia IpoTOHOB U HEUTPOHOB. Ilepuonnuecku M3MEHSIOMuUecs CBOMCTBA
aTOMOB 3JIEMEHTOB, HX CBSI3b CO CTPOCHUEM 3JIEKTPOHHBIX 000J04eK aToMOB. Pajnycel aTOMOB,
SHEPrUM MOHHU3AIMHU, 3aKOHOMEPHOCTH B M3MEHEHUHM ITHX BeJMYMH. M3MeHeHue BakKHEHIIMX
CBOMCTB 3JIEMEHTOB I10 TPYIIaM U IEpUOJaM MepUOANYECKO cucTeMbl. BropuuHnas nepuoany-
HOCTb U €€ MpOosiBIeHNE B cBolicTBax ieMeHToB IV u VI nepuonos. D dekr nuepTHON napsl u
€e IPOSBIICHHS B CBOMCTBax 3JIeMEHTOB Y nmepuona. BHyTpenHss nepuoandHocts. lepuoau-
yeckuit 3akoH J[.1. MeHnzeneeBa Kak OCHOBA Pa3BUTHS HEOPTAaHUICCKOW XMUMHH, €ro Qrirocod-
CKO€ 3Ha4YCHHE.

Tema 4. Xumnueckas CBs3b

Pa3BuTHe npencraBieHuil 0 BaJIEHTHOCTH U XUMHUYECKOH cBsi3u. Crenenpb okuciaeHus. Oc-
HOBHBIE XapaKTEPUCTUKA XMUMHUYECKOM CBA3M: [UIMHA, DHEPIHUs, BAJICHTHBIA Yo, MOJISPHOCTb.
[Tprurabl 00pa30BaHUS XUMUYECKOH CBsi3U. OCHOBHBIC THUITBI XUMHUECKOW CcBs3H. KoBaneHTHas
cBsA3b. KBaHTOBOMEXaHNYECKUE METOMBI €€ TPAaKTOBKH. MoJjeKyia BOIOpOAa U METOMBI €€ OIH-
canus. Meron BaneHTHbIX cBs3eil (MBC). OcHoBHblE mOJ0XkeHUs MeToAa. J[Ba MexaHu3Ma 00-
pa3oBaHUsl KOBAJIEHTHOW CBs3U: 0000IIECHHE HECHApEHHBIX AJIEKTPOHOB PA3HBIX aTOMOB U J10-
HOPHO-aKIeNTOpHbINA. CBONCTBAa KOBAJIEHTHOM CBSI3M: HACBIIAEMOCTh, HANPaBIEHHOCTb, MOJIS-
pusyemocTs. HacblmaeMocTh KOBaJIEHTHOM CBsI3U. KOBaJIEeHTHOCTH aTOMOB 2JIEMEHTOB 1-r0, 2-ro
U 3-ro nepuoioB, MX MakCHUMallbHasi KOBaJIEHTHOCTh. HanpaBneHHOCTh KOBaJeHTHOM cBs3U. [lo-
HATHE O TMOpHIM3alMK aTOMHBIX opOuTaneil. OCHOBHBIE THIBI THOpUAN3aLUM (Sp-, Sp2-, sp3-,
sp3d-, sp3d2, dsp2), mpocTpaHcTBeHHas: KOHPUTYpaIUsi MOJEKYJI U MOHOB. Y CJIOBHS YCTOWYHU-
Boit rubpuamzauuu AO. G-, -, 0- cBs3u. OQuHapHbBIE U KpaTHbIE cBs3U. [lomsipHOCTh CBs3ell U
MOJIIPHOCTh MOJIEKYJT B LeiaoM. [lonspu3yemMocTh KOBaJIEHTHOMW CBSI3H, €€ 3aBHCUMOCTh OT €€
JUIMHBI. BlMsiHME HENOAEIEHHBIX JJIEKTPOHHBIX Map Ha T€OMETPHUI0 KOBAJIEHTHBIX MOJIEKYI. Mo-
nenb ['mnnecnu. KoopanHaiimoHHast 1 1aTUBHAs CBSI3U Kak (DOpPMbI KOBAaJEHTHOM MOJISPHOMN CBsI-
3U. DJEKTPOHHO-Ae()UIUTHBIE U 3JIEKTPOHHO-U30BITOUHBIE MOJIEKYJIbI. TpeX1eHTPOBbIE CBS3H.
Meton monekynsapHbix opOutaneit (MO JIKAO). Ocuouble nonoxxkenus metoga MO-JIKAO.
CesaspiBatoniue, paspsixistomue, HecssasbiBaomue MO. [Tpunnuns! 3anonaenns MO. Onepre-
TUYECKUE JAMArpaMMbl U AJIEKTPOHHbIE (OPMYJIbI ABYXaTOMHBIX FOMOSEPHBIX MOJIEKYH, 00pa-
30BAaHHBIX AJIEMEHTaMH 1- u 2-ro nepuonos. [IpoyHOCTE CBSA3M, PHEPIUS NOHU3ALMHN, MAarHUT-
HbIE U ONITUYECKHE CBOMCTBA MoJieKyl. OcobeHHocTn Mosiekyn B, u O,. ['eteposinepHbie 1ByX-
aTOMHBIE MOJIEKYJIBI 21eMEHTOB BTOporo nepuona. Cxemet MO g HF, CO, CN, NO. Cpas-
Henne MetosoB BC u MO. MoHHas cBsi3b. Pa3mMepsl MOJIOKUATEIBHO U OTPULIATENIBHO 3apSKEH-
HBIX NOHOB, MOHU3ALMOHHBIN noTeHnuan. CpoAcTBO K IeKTpoHY. CBONCTBAa HOHHOM CBSI3U: HE-
HaIIPaBJIEHHOCTh U HEHACBIIAEMOCTh. [lossgpru3yeMocTs 1 nmonsipusyroliee 1ecTBUE KaTUOHOB U
AQHMOHOB, UX 3aBUCHUMOCTh OT Pa3MEpOB, BEIUYMHBI 3apsijia HOHA, CTPOEHHE AJIEKTPOHHONU 000-
JIOYKU. DHEPrus MOHHOW KPUCTAJUIMYECKOW PEIIETKH, BIMSHHUE Pa3MEpPOB M 3apsJI0B MOHOB.
CBolicTBa BEIIECTB C MOHHBIM TUIIOM CBsI3H. BoznopoaHast cBsA3b. MeXMONIEKysIpHas U BHYTPH-
MOJIEKYJIIpHasl BOJOPOHAs CBA3b. BiIusHUe BOJOPOAHON CBSI3M HA CBOWCTBA BEIIECTB, €€ POJIb B
Ouonornyeckux mnpoueccax. Mexmounekynsipable BosaeiictBus. Cunbsl Ban-nep-Baanbca. [luc-
MIEPCUOHHbBIE, UHAYKIIMOHHBIE, OPUECHTALIMOHHBIE IPYTHE BHUJIBI MEKMOJIEKYISIPHBIX B3aUMOJIEH-
ctBui. [lonmepsl U CylIpaMoNEeKyJISIpHbIE COCIUHEHMUS.



Tema 5. CTpoeHue TBEpAOIo Tena

TBepnoe cocTosiHuE BeliecTBa - KpUcTauIMueckoe U amopgHoe. VaeanbHble KpUCTAILIBI.
DJeMeHTBhl CHMMETPUN KPUCTAJIA: IIEHTP, OCh U IUNIOCKOCTh CHMMETPUH. DIIEMEHTapHas STYerKa.
Tpancinsanuss. OCHOBHbBIE THUIIBI JIEMEHTAPHBIX SUYEEK M KOOPJMHALMOHHBIX HOiMspoB. Kpu-
CTAJUIMYECKHE CUCTEMBbl WM CHHIOHUU: KyOWdeckas, T€KcaroHaJIbHasi, TeTparoHajbHas, poM-
Ouueckasi, MOHOKJIIMHHAs U TpUKJIMHHAs. OCTPOBHBIE, CIOUCThIE, KapKacHble CTPYKTYyphl. [Ipen-
cTaBjieHHe 0 moaumMopdusme u nzoMopdusme. CTek1000pa3HOE COCTOSIHIE. XUMHUYECKasi CBS3h
B KpUCTaJU1aX (aTOMHasi, MOJIEKYJIIpHAs, MOHHAs!, METALINUECKasi KpUCTANINYECKask CTPYKTYpa).
MonekymnsipHble KPUCTAJUIBI C MOHHBIM M KOBAJCHTHBIM THUIIOM BHYTPUMOJICKYJSIPHOU CBS3H.
[ToHsATHE O 30HHOHN TEOPUH KPUCTAILIIMUECKOI'O COCTOSHUSA. 30Ha MPOBOJUMOCTH, BaJICHTHAs 30-
Ha, 3ampelnieHHas 30Ha. 30HHas CTPYKTypa AWAJIEKTPUKOB (aJMa3, XJIOPHJ HATPHs, OKCUJ Mar-
HUS), MTOJYIIPOBOJHUKOB (F€pMaHMii), BEIIECTB ¢ METAJUINYECKOH IMPOBOAUMOCTBIO (METAJIBL,
oKcHJl TUTaHa(2), HaTpUi-BoJIb(ppaMoBbie OpOH3bI). OCHOBHBIE TUIIBI AaTOMHBIX 1€()EKTOB B KpH-
crayuiax (paszynopsnouenue tuna llortku u @penkens). Hecrexuomerpuueckue coeqUHEHUS.
beprommunet n nansronuas! (H.C.Kypuako). Auddy3us nmpu XUMHYECKUX PEaKIHIX B TBEPIBIX
BEIIIECTBAX.

Tema 6. Hauana XxuMu4eCcKoi TepMOJIUHAMUKHI

XHWMHMUYECKHE MPOLECChl HA MUKPO- U MaKpOypOBHAX. BakHelue Npu3HAKUM XUMHYe-
CKuX npeBparieHuil. [IoHsATHe 0 XUMUYECKUX MPEBPAIIEHUSIX B HEOOBIUHBIX YCIOBUAX: IJIa3MO-
XUMHUS, 3BYKO- U MEXaHOXUMMUSI, KPUOXUMHUS, Ja3epHast XuMus. OCHOBHbIE IOHATHS XUMUYECKON
TEPMOJIMHAMMKH: CHCTEMa, IMapaMeTpbl COCTOSHUS, paboTa, SHEprus, Terora. BHyTpeHHss
DHEPTHUs M e¢ U3MEHEHHUE NP XUMHUYECKUX U (a30BbIX MpeBpanieHusx. [lepBoe Hadano Tepmo-
muHaMukd. Tepmoxumus. [lonsiTue 00 3HTaNbIUU. DHIIO- U 3K30TEPMUUYECKHE PEAKIIMU. 3aKOH
['ecca. CTangapTHOE COCTOSIHWE W CTaHIApTHAasl SHTAIbIUS 00pa30BaHUs BemecTBa. TepMOXH-
MUYeckne IUKIbl. Pacdersl TermoBbiXx 3¢ dexToB peaknuii. [ukn bopua-I'apGepa. Ilpunuumn
beprno-Tomncona. Temnoemkocts. TeMriepaTypHast 3aBUCUMOCTb TEIUIOEMKOCTH M DHTAJIBIIMH.
VYpaBuenue Kupxroda. Bropoe Hawanmo tepmoanHamuku. IloHsTHe SHTponuu. YpaBHEHHE
bonbumana. CrangaptHas sHTponus. M3MeHeHne SHTponuu npu (a30BbIX MMEPEX0Aax U XUMHU-
yeckuX peakuusax. CTpemiieHne K MaKCUMMyMY SHTPOIIMM B M30JMPOBAaHHBIX CHCTEMaxX KakK Xa-
paKTepUCTHKAa BO3MOXKHOCTH CaMOIIPOM3BOJIBHOTO NMpoTeKaHus peakiuu. OleHKa 3Haka u3Me-
HEHMsI SHTPOIUHU B XMMHUYECKUX peakiusax. M300apHbIi 1 N30XOpHBIN MOTEHIMANIbI. Y MEHBIIIE-
Hue sHepruu ['mb0ca kak TEpMOJMHAMUYECKUN KPUTEPUIl BO3MOXHOCTU CaMOIIPOU3BOJIBHOTO
NpOTEKaHUs Ipollecca B 3aKpbIThIX cucTeMax. CraHnapTHoe M3MeHeHue >Hepruu ['uboca B pe-
aKIMU. 3aBUCUMOCTh U3MEHEHMsI HHepruu ['nbOca oT TeMieparypsl, AaBJI€HUsS U KOHLEHTPALUN
pearupyromux BelmecTs. XUMUYECKUN TMOTEHIMaN. Y CIOBUS XMUMHUYECKOro paBHoBecus. M3o-
TepMa XUMHUYECKON peakiuu. KoHcTaHTa XMMHUYECKOr0 paBHOBECHS KaK Mepa INTyOWHBI MpoTe-
KaHMA IpoleccoB. Mcnonb30BaHne 3Ha4EHUI CTaHAAPTHON SHTAIBIIUU U DHTPOIMHM JJI pacyera
KOHCTaHT PaBHOBECHS XUMUYECKHUX PEAKLIAMN.

Tema 7. KuneTnka XuMHUECKUX PEAKIUN

CKopoCTh XUMHUYECKOM peakliiu, €€ KOJIMYECTBEHHOE BblpakeHue. VICTUHHAS U CpenHss
CKOPOCTh. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT MPHUPOJIbI, KOHIICHTPAIIUHA M PEareHTOB, TeMIIepa-
Typbl. 3aKOH JEMCTBUSI Macc, €ro MpUMEHEHHUE JJI1 TOMOT€HHBIX M FeTepOoreHHbIx cuctem. Kon-
CTaHTa CKOPOCTH peakuuu. MOJEKYISIPHOCTh W MOPSIAOK peakiuid. Pa3zMepHOCTh KOHCTaHTHI
cKopocTH peakiuu. OnpeneneHus: nopsika peakiuuu. 3aBUCUMOCTb CKOPOCTH PEAKIIMHU OT TEM-
nepatypsl. [IpaBuna Bant-I'odda. Koncranta ckopocTH, €€ 3aBUCHUMOCTH OT TEMIIEPATYPHI.
Pacnpenenenne MakcBemna-bonbliMana. DHeprust akTuBaluu. Y paBHEeHUE AppeHuyca. JHepre-
THYecKad auarpamma peakuuu. Koopaunara peakuuu. [ToHATHE O TEOpHM aKTUBHBIX cOyAape-
HUH, aKTUBUPOBAHHOM KOMIUIEKCE B TEOpUHU abCONIOTHBIX CKopocTelt peakuuu. [lonarue o me-
xaHu3Me peakuud. [IpocTod, MOHHBIA W pagUKAIbHBIA MEXaHU3Mbl XUMUYECKUX pPEaKIIHil.
Cnoxnele  mporecchl.  [lapamnenbHble, MOCIENOBATENbHBIE,  COMNPSKEHHBIE,  LIETHbIE



(H.H.CemenoB) u xonebarensubie (b.I1.benoycos, A.M.JXKabotunckuii) peakiuu. Karanuz u
KaTanu3atopbl. BiusiHue KaTanu3aTopa Ha MEXaHWU3M peakuuu. Buabl Katain3a: TOMOTEHHBIM,
reTepPOreHHBIN, ayTOKATaIN3, MOJIOKUTEIbHBIA U OTPULIATENbHBIN. IHTHOUTOPH 1 MHTHOUpPOBa-
Hue. @epmeHTaTUBHBIN KaTtanu3. OCOOEHHOCTH KaTaJIUTHYECKUX peakuui. Vcrmonap3oBanue Ka-
Tanu3a B MPOMBINUICHHOCTH. OOpaTuMble M1 HEOOPATUMBIC XUMHYECKHE PEAKIIUU. XUMHUECKOE
paBHOBecre. KuHeTHYeCKU OAX0/T K OMMCAHUI0 XMMHUYECKOTO paBHOBecus. KoHCcTaHTa XHUMU-
YECKOT0 PAaBHOBECHS M Pa3HBIE CIIOCOOKI €€ BhIpakeHUs. CBsI3b KOHCTAHTHI XUMUYECKOTO PaBHO-
BECHUsI CO CTaHJAPTHBIM H3MEHEHHeM 3Hepruu [nb6ca. CMemeHne XUMUYECKOr0 PaBHOBECHS
1pu u3MeHenuu ycnosuil. [Ipunnun Jle Ilarense.

Tema 8. PactBopsl. OO11ue cBoicTBa

Kpatkas xapakTepucTika JUCHEPCHBIX cUCTEM. B3BecH, KOUIOMAHBIE CUCTEMbI, HCTHH-
HBIC paCTBOPHI. PaCTBOpBI - TOMOI'€HHbBIE MHOTOKOMIIOHCHTHBIC CUCTCMBI. PaCTBOpI/ITCJIB " pac-
TBOpsieMO€ BelecTBO. MexaHu3M mnpoiiecca pactBopenusi. ConbpBaTanus (TUapartanus) npu pac-
tBOpeHuu. Padotsl JI.M.MenzneneeBa. Tepmoaunamuka mpoiiecca pactBopenus. PactBopumocts
ra3oB B KHJKOCTSX, 3aKOH ['eHpu. PacTBOpUMOCTH ®KHUAKOCTEH B )KHJIKOCTH, 3aKOH pacrpeserie-
HUs. PacTBOpUMOCTH TBEpABIX BEIIECTB B KUAKOCTH. KoadduimeHT pacTBOPUMOCTH U €ro 3a-
BHUCUMOCTh OT TeMmrmeparypbl. KpuBbie pacTBopuMocTu. PacTBOpBI HACHIIIEHHbIC, HEHACHIIICH-
HbIE, IIEPECHIIIEHHbIE, KOHLIEHTPUPOBaHHbIE U pa30aBiieHHble. CrOCOOBI BBIPAXKEHUS KOHLIEH-
Tpaluy pacTBOPOB: MAacCOBas J10Jis, MOJISIpHAs, MOJISUIbHAS, MOJISIpHAS J10JI, HOPMallbHAasl, TUTP.
[Tonstne o (a3oBBIX nuarpaMMax, KOMIIOHEHTaX, ¢aszax, creneHsx cBodoxasl. [IpaBuio ¢a3
['u66ca. dazoBble nUarpaMMbl OJJHOKOMIIOHEHTHBIX CHCTEM Ha MpUMepe JUarpaMMbl COCTOSHUN
BOJBbI. OCHOBHBIE THIIBI (1)213OBI)IX AuarpaMm IBYXKOMIIOHCHTHBIX CUCTEM: CUCTEMBI C HCOI'paHU-
YEHHON PacTBOPHUMOCTBIO, SBTEKTHMUYECKHUE CHUCTEMbl, CUCTEMbI, BKJIIOYAIOIINE KOHTPYIHTHO U
HWHKOHT'PYSHTHO IIIaBAIIUCCA XUMHUYCCKUC COCIUHCHMUA. KonmuratusHble CBOMCTBA PacTBOpPOB
HERJIEKTPOJIUTOB M AJIEKTPOIUTOB. [[aBieHue u coctaB mapa Haj pactBopoM. 3akoH Payns. Kpu-
CTaJuIM3aluAa U KUIICHUC paCTBOpa. KpI/IOCKOHI/Iﬂ n 36y.HJII/IOCKOHI/I$[ KakK MCETOJbl OIPCACICHUA
MOJIIpPHBIX Macc. OCMOC M OCMOTHYECKOE JIaBIIEHUE B HEOPTaHWYECKUX M OMOJOTHYECKHUX CH-
cremax. 3akoH Bant-['odda ays pacTBOpOB HEIIEKTPOIUTOB U DIEKTPOIUTOB. M30TOHMUECKUI
KO3 PHUIHEHT.

Tema 9.BoniHble pacTBOPHI 3JIEKTPOIUTOB

Boga xak MOHM3UPYIOIIMI pacTBOPUTENb. DJIEKTPOHHOE CTPOEHHUE U CTPYKTypa MOJIEKY-
7l Boabl. CTPyKTypa >KHAKON M TBEPAOWU BOJBI, BOAOPOAHbIE CBsI3U. CaMOMOHM3AIUS KUJKOU
BOoJIbl. IOHHOE TIpoM3BeeHUE BOJBI, BOAOPOIHBIN MOKa3arelib. BOIHBIE pacTBOPHI JIEKTPOIHU-
TOB. DJIEKTPOIUTHYECKAs TUCCOMalns pacTBOpeHHbIX BemecTB. C. Appennyc, JI.1. Menaene-
eB, W.A. KabnykoB o mpupoje pacTBopax 31aeKTposuToB. [lepexoa nonos B pactBop. ['mapara-
Ul CONM M 00pa3yroIIuX €e HOHOB. DHEprus Tuapartauuyd noHoB. CUJIbHBIC U clla0ble PJIEKTPO-
nuthl. KoHCTaHTa U CTeNeHb AUCCOLMAIINH JIEKTPOIuTa. 3akoH paz0basienust OctBanbaa. [loHs-
THEe 00 aKTUBHOCTU MOHOB B pacTBopax. PaBHOBecue MOHHBINA KpUcTal - pactBop. [Ipoussene-
HUE PACTBOPUMOCTH. Y CJIOBHS OCaXJIE€HUS U PAaCTBOPEHHUS O0caakoB. Peakuuu koMruiekcoodpa-
30BaHUS B BOJHBIX pacTBopax. AKBaKOMIUIEKCH. [IpuuuHbl 00pa3oBaHusi KOMIUIEKCHBIX YacTHIL
B pacTtBopax. KommiekcooOpa3oBarenb U Juranipl. BHemHss U BHYTpeHHsS chepbl KOMILIEK-
coB. KoopaunannonHoe uncio. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX coenHeHud. OO0rme u
CTYNEHYaThle KOHCTAHTHI YCTOWYMBOCTH M HeCTOMKOCTH. OCHOBHBIC (DAKTOPHI, OMPEIEISIONINe
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 pactBOpuTENs B KHCIOTHO-
OCHOBHOM B3auMoiecTBUU. CHila KHCIOPOAOCOACPKAIIMX KACIOT U €€ 3aBUCHUMOCTb OT COCTa-
Ba U cTpoeHus. KucioTHO-OCHOBHBIE B3aUMOJEHCTBHS KaK peaklMM MepeHoca npoTtoHa. Peak-
uusl HeWtpanu3auuu. MHIWKATOphl KHUCIOTHO-OCHOBHOTO PABHOBECHS B BOJHBIX PacTBOpax.
CwmelieHre paBHOBECHS PEaKLMM HEUTpaIU3aluy B 3aBUCUMOCTH OT CUJIbl PEarupyronmx 3JeK-
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TpoauToB. ['uaponus coneit. Ilpencrasinenne Appenuyca u BepHepa o MexaHu3Me IMAPOJIN3A.
[Tonsitue 06 akBakucinorax. KoHcranta u creneHs ruaponu3a. CTynmeHYaThIi XapaKkTep TUApPO-
nu3a. OOpaTUMBI 1 HeoOpaTUMBIA Tuaponn3. bydepHbie pacTBOpEI.

Tema 10. OkucIUTENBHO BOCCTAHOBUTEBHBIE PEAKIIMU B BOJHBIX PACTBOPAX

OKHCIUTENFHO-BOCCTAHOBUTEIIBHBIE TIPOLECCHl KaK PEaKLIUH IEPeHOca 3JIEKTPOHOB.
OKuCIUTENN U BOCCTAHOBHUTEIH. YUYaCTHE BOJBI B OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEaKIIH-
sx. CocraBieHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUH, MPOTEKAIOIINX B
BOJIHBIX pacTBOpax. MeToJ MOHHO-MOJIEKYISIPHBIX HOdypeakuuii. COnpsKeHHbIE OKUCIUTENb-
HO-BOCCTQHOBUTEIbHbIE  mapbl.  KoJIMYEeCTBEHHBIE ~ XapaKTEPUCTHUKH  OKHCIHUTEIBHO-
BOCCTAQHOBUTEINIBHBIX MEPEXOA0B. DIEKTPOAHBIC MOTCHIUAIBI METAUIOB. | albBaHUYeCKU 3Jie-
MeHT. BoopoaHsbIii 37€KTpoa ¥ BOJOPOAHBINA HYIb OTCYeTa NoTeHIuanos. CTaHnapTHbIE yCiIo-
BUS U CTaHJIAPTHBINA MOTEHIMAJ NOJdypeakuuu. TaOnuibl cTaHAapTHBIX BOCCTAHOBUTENBHBIX IO~
TeHIUaNoB. Vcnonap30BaHNe TAOMMYHBIX JAHHBIX JJISI OLIEHKH BO3MOXKHOCTH ITPOTEKAHUS OKHC-
JUTEIHHO-BOCCTAHOBUTEIBHBIX peakunid. OKUCIUTEIbHBIE 1 BOCCTAHOBHUTEIBHBIE CBOMCTBA BO-
nbl. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PABHOBECHS B pacTBopax. YpaBHeHue Hepucera. Bius-
Hue pH Ha BeNMYMHY BOCCTaHOBHMTEIBHOTO MOTEHIMANA. BimsHUEe KOMIUIEKCOOOpa30BaHHUS U
00pa30BaHUsl MaJOPACTBOPUMBIX COEAMHEHUIl Ha BOCCTAHOBUTENIbHbIE MOTEHIMAIBI. DIEKTPO-
73 PACIIaBOB U PAaCTBOPOB. DIEKTPOIUTUIECKOE MOIyYCHUE METaUIOB. DJIEKTPOXUMHUYECKUE
UCTOYHUKHU SHEPIUU. DIEKTPOXUMHUYECKask KOPPO3UsI METAILIOB.

Tema 11. KoMIiuiekcHbIE COEIUHEHN

KommnexcHbie coequnennsi. OCHOBHBIE MTOJIOKEHUS KOOPAMHAIIMOHHOM Teopun BepHepa:
LEHTPaJIbHBII aTOM U JIMTaH/bl, BHELIHSSI M BHYTPEHH:S cdepa, KOOPIMHALMOHHOE YUCIIO, SIPO
KOMIUIEKCa, €ro 3apsj, IVaBHasl U 10O0OYHasi BaJIEHTHOCTU. JIeHTaTHOCTDh JUraiios. BepHepos-
CKasg U COBPEMEHHas HOMEHKiaTypa. M30Mepus KOMIUIEKCHBIX COCOUHEHWM, BUABI U30MEPHUU:
KOOpJMHAIlMOHHAsl, MOHU3ALIMOHHAsI, CBsI3€Bas, T'MJpaTHas, HPOCTPAHCTBEHHAs, ONTHYECKas.
[Tprpona XMMUYECKOH CBSI3H B KOMIIJIEKCHBIX cOeqUHEHMIX. CoueTaHue IEeKTPOCTaTUYECKOTO U
KOBaJEHTHOI'O B3aUMO/JICHCTBUS LIEHTPAJILHOrO aToMa (WM MoHa) ¢ aurangamu. CTpoeHue Kom-
IUIEKCHBIX coequHeHni ¢ no3uunn MBC. Hu3kocMHOBBIE M BBICOKOCIIMHOBBIE KOMIUIEKCHI. | H-
Opuauzanus AO LEeHTpaJIbHOTO aToMa Ipu 00pa30BaHUM OKTadAPUYECKHUX, TETPASAPUUECKUX U
KBaJpaTHBIX KoMIUIeKcoB. OCHOBHBIE MOJIOKEHHUsT Teopuu Kpucramwmuyeckoro mons (TKII).
Pacmennienne op6utaneit LIA B kpucTalmindeckoM Iojie OKTa3Apuyeckoro, TeTpa3ipuueckoro u
KBaJJpaTHOI'O KOMILJIEKca. DHEprus paculeneHus 1 sHeprus cnapuBaHus. Kommiekcs! cnaboro
U CWIbHOTO mouss jguranjaoB. Crnexkrpoxumuueckuil pan naurasaoB. Mcmonb3oBanue TKII mms
OO0BSICHEHUS] MAarHUTHBIX CBOMCTB U OKPACKM KOMILJIEKCHBIX coenHeHni. KoMmiekcHble coenn-
HEHUS ¢ HEOPraHMYEeCKUMH M OPraHUYECKUMU MOJIMAEHTaTHBIMU JUurasaaMu. KoMmiekcHeie co-
€/IMHEHUs] METAJIJIOB C aMUHOKHcaoTaMH Ha npumepe D/ITA (kommiekcoHaTa) KanpLus. Xena-
Thl. [IpaBuiio nukiioB Yyraesa. Kiacteps! (Ha mpruMepe HU3IINMX COEIMHEHUMN TajloreHuI0B Mo-
au0/ieHa) ¥ MHOTOsiZIepHbIEe KOMIUIEKCHI (Ha puMepe KapOOHHUIIOB MEPEXOIHBIX JIEMEHTOB). T -
KOMIUIEKCHI (Ha npumepe ¢epporiieHa). CoenvHenus BKIOYeHUs (kiatpatsl). CynpaMonekymsip-
Hble coeMHeHus. Jlucconuanus KOMIIEKCHBIX coequHeHN. KoHCcTaHTa yCcTOMYMBOCTH — BaX-
HelIIas XapaKTepucTHKa KOMIUIEKCHOTO COeIMHEHUs. Pollb KOMIUJIEKCHBIX COCUHEHHUH B MpH-
pone ( hepMeHTHI, XJIOpodUILI, TeMOTTIOONH, JIeKapCcTBa, sSabl U 1p.). Ucnons3oBanue KC B Tex-
HOJIOTHH, CEJIbCKOM XO3SHCTBE U MEAMIMHE (pa3[eleHHe M OYMCTKAa CMEcel HeopraHM4ecKHX
coeIMHEeHUH, 00prOa ¢ XJIOPO30M pPACTEHHM, MTPOTHUBOOITYXO0JIEBOE JICHCTBHE KOMIUIEKCOB TJIaTH-
HBI U Ap. 21emeHToB). Jleryune KC u ux pojb B HEOPraHMYECKOM CHUHTE3€ (TOHKHUE IJIEHKH, T'e-

TEPOCTPYKTYPHI).
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Tema 12. OCHOBHBIE OHATUS FTEOXUMUU
PannansHoe crpoeHne 3eMHOro mapa. XMMHUYECKHH COCTaB OTIEIbHBIX Teochep. Pac-
MPOCTPAHEHHOCTh XMMHYECKUX JJIEMEHTOB B pa3iuuHbIX reocepax (xmapk). ['eoxummus kak
Hayka (B.W.Bepuanckuii). CBsi3b pacipoCTpaHEHHOCTH M paclpeesieHus XUMUYECKUX JIEMEH-
TOB B 3€MHOM IlIape€ CO CTPOCHUEM aTOMHBIX SJIEP U AJIEKTPOHHBIX 000104YeKk aToMOB. Penkue u
paccesiHHbIe Ay1eMeHThl. OcHOBHOM 3akoH reoxumuu (B. N'ompammunr). IlpaBuna Menaeneena,
Onno, Napkunca.

Tema 13. DkcriepuMeHTaIbHBIE METOIbI XUMHUHU
CoBpeMeHHbIE METO/bl CUHTE3a U aHAJIN3a HEOPraHWYECKUX M OPraHUYEeCKUX BEILIECTB.
DOnemMeHTHBIN aHanu3. Xpomarorpadusi. OU3NKO-XUMHUSCKUN aHamu3. J(uarpamMmbl JIaBKOCTH
OuHapHbIX cucteM. Pentrenorpadus. Crnekrpockonuueckue MeTopl. OnTudeckas CrieKTpoCKo-
IUsL: DJIEKTPOHHBIE, KoJiebaTenbHbIC M BpalaTeabHble CEKTphl. VX mHpopMaTuBHOCTE. Pamo-
crektpockonus: cnekrpel AMP, OIIP. Ux undopmaruBHOCTh. TepMOAMHAMHUYECKHE METObI
uccienoanms. Kamopumerpusi, TEH3UMETpHs Macc-CrieKTpoMeTpust. Ix mHpOpMaTHBHOCTS.

Tewma 14. Bonopon
Bonopon B npupoae. M3oromnsl Bogopoaa. BareHTHbIE BO3MOXKHOCTH aTOMa M XapakTep-
Hble cTeneHu okucieHusa. Monekyna Hp. Ilomydenue Bogopona. dusnyeckne U XMMHUYECKUE
CBOMCTBA MPOCTOro BelecTBa. PacTBopeHne BojopoJa B MeTaiax. ATOMapHbId BOJOPOJ, €ro
MOJIyYeHHUE U PEaKIIMOHHAas cCllocoOHOCTh. KoBaneHTHbIe coeqrHeHus1 Bojiopoaa. Monsl H uH,
UX B3aUMOJIeHicTBHE ¢ BOJIOW. BomopoaHas cBsi3b, IPpUUMHBI e 00pa3oBaHus, CIOCOO OMUCAHUSI.
I'mopuasl.

Tema 15. Kucnopon

[Tonoxxenune B mepuoamyeckoii cucreme. Kucnopon B mpupone. M3orTomsl kuciopoja.
BasnentHbsie BO3MOKHOCTH aTOMa U XapaKTepHbIe cTeneHn okucienus. Monekymna O,. [Tapamar-
HeTu3M kuciopona. [lomyuenune kucnopona. dusznyeckne U XMMHUYECKHE CBOICTBAa MPOCTOrO
BelecTBa. AJTOTponus KUciopoaa, 030H. O30H B atmocdepe. BzaumopeiictBue kucimopoja ¢
BOJIOPOJIOM. MexaHHU3M peakii Boaopojaa ¢ kKuciopogoM. CoeTuHeHNs KUCIOpOAa ¢ BOJOPO-
JIOM, TUAPOKCH/I-MOH, BOJ/Ia, TIEPOKCH]] BOAOpoAa. Tepmuueckoe U OTOXUMHUYECKOE Pa3IIOKEHHE
BoJibl. [lomydenue u cBolicTBa nmepokcuaa Bogopoaa. H,O, kak oKHCIMTENb U KaK BOCCTaHOBH-
tenb. [Ipumenenne nepokcuaa Bogopoaa. CocTosSHUS KHCIOPo/a B €ro coeAnHeHus IX. OKCUIbI 1
ux Knaccudukamms. [lepokCHIbl 1 MepoKCHaHas rpynmaposka. Mousr 0>, 0>, 0, , 05 . Cy-
MIEPOKCHIBI, 030HU/IBI, UX B3aMMOJICHCTBHE C BOJIOH.

Tema 16. Onementst VII rpynmsl. ["anorenst

OOm1as xapakreprcTuka rpymnibl. CTpoeHHe 3JEeKTPOHHBIX 000JI0UeK aTOMOB, MOTEHIIMA-
JIbl MOHU3AIIMH, CPOJICTBO K 3JIEKTPOHY. BajeHTHbIE BO3MOXHOCTH aTOMOB U XapaKTEpHbIE CTe-
neHu okuciaenus. IIpocteie BemecTsa, xapakrtepuctuku Mosiekyn Hal,. CoenuHenus ¢ Bogopo-
JIOM. DHEpreTU4ecKre XapaKTepUCTHKHU, XapaKTep CBSI3U M DJIEKTPOHHOE CTPOEHUE MOJEKYI
HHal. Metonsl nony4denus U GpU3NUECKUe CBOMCTBA raJloreHOBOIOPOIOB. KHUCIOTHBIE U OKHC-
JIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBA, PEaKIMOHHASI CIIOCOOHOCTh. ['ajoreHuiHbIle UOHBI U
UX COCTOSIHME B BOJHBIX pacTBopax. ['amoreHuabl MetamaoB. OKCHABI M OKCOKUCIOTHI. O0mas
XapaKTepUCTHKA OKCHJIOB: CTPOEHUE MOJIEKYJI, XapaKTep U SHEPrus cBs3U. TepMoanHaMHuyecKue
XapakTepUCTUKH oOpa3oBanus. [lonyueHre M XMMHUYECKUE CBOICTBAa OKCHIOB. YCTOMYMBOCTH
okcus10B. OCOOGHHOCTH COeMHEHHUM (PTOpa M Hoja ¢ KUCIOPOIOM. Peakimu OKCHIIOB C BOJIOM.
OKCOKHCIIOTBI TaJIOTEHOB; CTPOCHHUE MOJEKYJ, XUMHUYECKHE CBOMCTBA, METOJbI IOJIyYEHHS.
TepMoanHaMuyeckass HEYCTONYMBOCTh OOJBIIMHCTBA OKCOKUCIOT. OCOOEHHOCTH XJIOPHOW WU
HonHoi kucnor. CoeaVHEHUs TajoreHoB Apyr ¢ apyroM. MHreprajsoreHuasl. Popmsel cylie-
CTBOBAHMS U CTPOEHHE MOJEKYJ. Tpex1eHTpOBbIE 3JIEKTPOHHO-U30BITOYHBIE CBA3H B MOJIEKYJIaxX
MHTEPraJIoreHUI0B. XMMUYECKHE CBOMCTBA M METOJbI NOJyueHus. B3zauMonelicTBue ¢ BOAOM.
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OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU TAJIOTEHOB U MX COEIMHEHHUI B BOJHBIX PACTBO-
pax. BzanmopeiicTBre MPOCTHIX BEIIECTB ¢ BOAOM, KUCIBIMH U IIEIOYHBIMU pacTBOpamMu. OKuc-
JIMTEIIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COCIMHEHUN.

Tema 17. Onementsl VI rpynmnsl. XanbKoreHbl

O6mas xapakTepucTuka rpynnbl. CTpoeHHe 3JIEKTPOHHBIX 000JI04eK aTOMOB, MMOTEHIMA-
JIbl MOHU3ALIMH, CPOJICTBO K AJIEKTPOHY. BasieHTHBIE BOZMOXXHOCTH aTOMOB U XapaKTEpPHBIE CTe-
neHu okuciieHus. [IpocTeie BemiecTBa, HENOYeUHble CTPYKTYPhI, XapaKTEPUCTUKU MOJIEKYT X).
CoenuHeHus ¢ BOJIOPOJOM. DHEPreTUUECKUE XapaKTePUCTUKH, XapaKTep CBSI3U U CTPOCHUE MO-
nexyn H,X. Cynbshanbl. MeToapl MojaydyeHUuss ¥ OCHOBHBIC XMMHUYECKHE CBOMCTBA XaJIbKOT'CHO-
BOJIOPO/IOB. XaJIbKOTC€HUAHBIE HOHBI U UX COCTOSIHME B BOJHBIX PacTBOpax. XajdbKOTE€HUIbI Me-
TauoB. OKCUIBI U OKCOKUCTOTHI. OO11as XapaKTepUCTHKA OKCUAOB: CTPOCHHUE MOJIEKYJ, XapaK-
Tep cBs3H, sHepreTruka. llonmyuenne n xumudeckue cBoiictBa okcugoB X0, u X0O;. Kucnorst
H,XO3 u HyXOy4: cTpoeHne MoJeKys, XMMHYECKHE CBOMCTBA, METObI MosydeHus. OcoOeHHO-
CTH CEJICHOBOW U TEJUTYPOBOM KHUCIOT. OKCOKUCIOTHI CEPhl: MPUUYUHBI UX MHOT000pa3us, Kiac-
cuduKanus, CTpOEHUE U XUMHUYECKHe cBorcTBa. ['amorenuapl. @OpMBbI CYIIECTBOBAHUS U CTPOE-
HUE MOJIeKYyJd. MeToabl MOJyuyeHUs U XUMHYECKHE CBOMCTBA. YHUKalbHas WHEPTHOCTH SFO.
B3aumopeiicTBue ranoreHu10B ¢ Boj1oi. OkcoranoreHupl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKIMK XaJIbKOTEHOB U MX COSJUWHEHUN B BOJHBIX pacTBOpax. B3zaumoseiicTBUe MpPOCTHIX Be-
HIECTB C BOJIOM, KUCIIBIMU U IIEJIOYHBIMUA PACTBOPAMH.

Tema 18. DnemenTs! V rpynnsl.

OO6mas xapakTepucTuka rpynmbl. CTpOCHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB, ITOTCHIIHA-
JIl MOHM3AIIMH, CPOACTBO K 3neKTpony. [IpocThie BemecTBa, amiorpomnus. OcoOeHHOCTH a30Ta.
CoenuHeHus ¢ BOJIOPOJOM. XapaKTep CBS3H, YHEPTeTUUECKHE XaPAKTEPUCTUKUA U CTPOCHUE MO-
nexkyn XHsz. Meroael nosnyueHuss 1 ocHOBHbIE cBoiicTBa coeauHeHuid XHsz . Conu aMMoHus U
dochonns. AMMuakarel. AMUAIBI, UMUAIBL, HUTpUIsL. Pochunel. Coenqunenns X,Ha, ux crpoe-
HUE U cBOMCTBa. ['mapokcuiaMuH. A30TUCTOBOJIOPOIHAs KUCIOTA U a3uabl. OKCHUIBI U OKCO-
KUCJIOTHI. O01Iast XapakTepucTHKa OKCUA0B. OKcuabl a3ota. @OpPMBI CYIIECTBOBAHUS, CTPOCHUE
Y SHEpreTHKa MoJeKysl. MeTobl moaydeHus OKCUA0B a30Ta. OKCOKHUCIOTHI a30Ta - a30THOBATH-
cTas, a30THCTasi U a30THAsI KUCIOTHI, UX CTPOCHUE, CBOMCTBA U METO/IbI MOJYUYCHHS, HUTPUTHI U
HUTpathl. Tepmudeckoe pasznoxenne HUTpaToB. Okcunbl Gocdopa U APYrux dIEMEHTOB TPYII-
bl X406 1 X409, uX morydeHue, crpoeHue u cBoiicta. Ocodbennoctu B3aumoeicTeus P4Og u
P40 ¢ Bomoii. Oxcokucnotsl ¢ocdopa u ero ananoros. CTpoeHue u cBocTBa KUCIOT docdo-
pa. 'anorenunsl. OOmias xapakTepucThKa, (OPMBI U CTPOCHHE MOJEKYJ. ['ajoreHuapl a3ora.
Tpu- u nenraranoreHuAb Gocdopa U ero aHaaoroB. MeToIbl MOIYISHUS U XUMUYECKUE CBOM-
cTtBa. B3anMmogeiicTBre ¢ Bogoi. B3aumoneiicTBre ranoreHua0B ¢ okcugaMu. OKcorajJoreHuanl.
Cynbduasl. ®opmbl u cTpoeHre Moiekyi. [lodyueHne u XuMUYecKue CBOWCTBA. THOKHUCIOTHI.
KommiekcHbie coequnenus. ['anoreHoKoMIIIEKChl. DeMeHTOOpraHnYeckrue coequuenus. Oxuc-
JUTEIbHO-BOCCTAHOBUTEILHBIE PEAKLIUU B pacTBOpax. BzaumMoaeicTBue MpocThIX BEUIECTB € BO-
JIOM, KUCIBIMA U TIEJIOYHBIMH pacTBOpaMH. BocCTaHOBIEHHE HUTPATHOTO MOHA B Pa3IMYHBIX
cpenax. OKUCIUTENbHBIE U BOCCTAHOBUTENBHBIE CBOWMCTBA coelnHeHn (ocdopa U ero aHaio-
TOB.

Tewma 19. Onements! IV rpynisr.

OOmiast xapakTepucTika rpynmbl. OCOOEHHOCTH CTPOEHHUS HJIEKTPOHHBIX 000JI0YEK aTo-
MOB, MTOTEHILIMAJIbl HOHU3ALIMHU, CPOJICTBO K 3JIeKTpoHy. [IpocTrie BemecTa, amutorponus. Heop-
raHuyeckas Xumus yriaepona. Anmas, rpadur, kapOunsl, gymnepensl. CoenuHeHus rpagura.
Mertan u yrneBogopoasl. Kapouasl merannoB. OKCHJIbI YIiIeposa, YJHEPreTukKa, CTpPOCHUE MOoJIe-
Kyl u cBoiicTBa. OkcokucnoTsl yriepoaa. Kapoonarsl. ["anoreHu sl 1 OKCOrajgoreHu sl yriepo-
na. Cepoyriiepoa u Jpyrue coefuHeHus: ¢ cepoid. COeMHEHUs ¢ a30TOM: L[MaH, AWIUAH, CHU-
HWIbHAs KucioTa. lluaHoBas ¥ u3ounaHoBas KUCIOTHL. THonMaHoBas KuciaoTa. OpraHnyeckue
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coenuHeHusi. CoeAMHEHUs] 3JIEMEHTOB MOATPYIIbl KPEMHHS C BOJOPOJOM. XapakTep CBSI3H,
SHEpreTuka u ctpoeHue mMoJiekysn XHy. MeTonbl momydeHus 1 XUuMHUYecKue cBoicTBa. Cunuiu-
nel. Kpemuuiiopranuueckue coenuHeHusi. OKCUAbI U TUAPOKCONPON3BoIHbIe. O0Ias xapakre-
puctuka okcusioB XO u XO,. KBapu u ero moaudukaiuu. M3amMenenne cBoicTB okcuioB XO u
XO; B psany Si - Pb. KpemuueBbie kuciaoTsl M cuimukarbl. OKCO- ¥ THAPOKCOMOHBI aHAJIOTOB
kpeMmHusi. CoJli 0JIOBa M CBHMHIIA, X PACTBOPUMOCTh M ruapou3. ['amorenuapl. O0mas xapak-
TEepHUCTHUKA, opMa U CTPOEHUE MOJEKYNI. Jlu- U TeTparajloreHubl, UX YCTOMYHUBOCTH, METOIBI
MOJYyYECHHUS] U XMMUYECKUEe cBoicTBa. B3anmoneiictBre ¢ Bogoi. OkcorajaoreHuabl. XajabKore-
Huabl. Dopmel U crpoeHue. 1lorydeHre u XuMU4EeCKUe CBOMCTBA. THOKHUCIIOTHI FeépMaHus U 0J10-
Ba. KomruiekcHeie coeqmuenus. ['ekcadTopkpeMHueBass KUCiaoTa. MOJICKYJISIPHBIE KOMILIECKCHI
(ammykThl) TeTpadTopuIa KpeMHHUS. | aloreHO-KOMIUIEKCHl KPEMHHSI U €T0 aHAJIOTOB. MeTtauio-
OpPraHMYeCKHE COCMHEHUS TepMaHus, 0JIOBa U CBUHIIA, UX CTPOEHUE U CBOMCTBA. OKHUCIUTENb-
HO-BOCCTAHOBUTEJIbHBIC PEAKLIHMHU B pacTBOpax. B3aumMonencTBue NMpOCTHIX BELIECTB C BOJOM.
OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA COeAMHEHUM. TpaHCTIOPTHBIEC PEAKIUU.

Tema 20. Onementsl I rpynmst.

O6mras xapakTepucTika rpymmbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB, ITOTEHIIA-
JIbl MOHU3ALIMH, CPOJICTBO K AekTpoHy. [IpocTeie BemecTBa. Coequnenus ¢ Bogopoaom. bopan
u qubopad. DopMel U CTpOoeHHE MOJIEKYIL. TpexXIeHTPOBbIE JIEKTPOHHO-IS()UIIUTHBIC CBSI3U B
MoJleKynax OopaHoB. ['Mapuibl anroMUHHS U €ro aHanoroB. B3aumopeiictBue ¢ Bogoii. bopona-
ThI U aJlaHaThl, UX CTPOEHUE U cBOMCTBA. OKCUIBI U TMIPOKCONPON3BOIHbIE. O0IIas XapakTepu-
cTuKa okcus10B. PopMbl cyliecTBoBaHMs U cBoricTBa. KopyHa, ero okpameHasie popmbl. CTek-
nosanue B,0;. Kuciorsr 6opa. Mera-, Terpa-, oprodopatsl. ['uaparaeie GoOpMBI OKCHIOB aJTHO-
MUHHUS U €ro aHanoroB. AMdorepHocTh ruapokcodopm. AmoMuHaThl. OKCUIBI U THAPOKCUIBI
tayumust. YcroitunBocts T1 (I). Tamorenuner. O0miast xapakTepucTiuka, GOpMbI CYyIIECTBOBAHUH U
CTpOCHHE MOJIeKYJ. Jlumepusauuu TpUrajJoreHuJ0B. MoOHOrajloreHuabl. MeToapl MoiaydeHus
raJIOr€HUI0B, XapaKTepHbIe CBOMCTBA. I MIposn3 ranoreHu10B. XanbKoreHuasl. Gopmsl cyie-
CTBOBaHUS U cTpoeHue. I'naponus xanpkoreHu10B. [lonynpoBogHukoBbie cBoiicTBa. OcoOeHHO-
CTH CTPOECHMS. XHMMHUYECKHE CBOMCTBA. KOMIUIEKCHBIE COeIMHEHMs. | 'HIpUAHBIE U TAIOT€HO-
KOMIUIEKCBI. | 'MIPOKCOKOMIUIEKCHI. ATYKTBl. MeTauloOpraHuyecKue COSIUHEHMS, UX CTpOe-
HUe U cBoiicTBa. OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEaKIMU B pacTBopax. B3aumoneiicTeue
IIPOCTBIX BEILIECTB C BOJOM.

Tema 21. Onementsl | u I rpynmnsr.

OO6mrast xapakTepucTHKa s-3JeMeHTOB. lllenmounbie U 1I€I0YHO3EMENTBHBIE METaJLIbI.
CtpoeHue 3NMeKTPOHHBIX 000JI0YEK aTOMOB, MOTEHIIMAIbl MOHU3AIMH, CPOACTBO K DIIEKTPOHY.
[IpocTeie BemiecTBa, BOCCTAHOBUTEIbHBIE CBOMCTBA. B3ammoneiictBue ¢ Boaoil. Bomopoansie
coenuHeHus aneMeHToB [ u Il rpynmn. MonHble ruapuibl. Poib MIEN0YHBIX U MIETOYHO3EMETBHBIX
MeTayuioB B crabmnm3anuu noHa H . B3aumopeiicTBHe MOHHBIX TUAPUAOB ¢ BOAOW. OKCHABI
HIETIOYHBIX METaJNIOB, (POPMBI, YCTOMUNBOCTh, XUMUYECKUE CBOIMCTBA OKCUAOB. [lepokcuebl, cy-
MEPOKCHUIBI, O30HUIBI METOYHBIX METAIOB. OKCUIBI M TIEPOKCH/IBI IIEITOYHO3EMETBHBIX METal-
noB. [lomydyenue kucmopoaa yepe3 mepokcup Oapus. ['MAPOKCHUIBI MIEIOYHBIX U IMIEIOYHO3E-
MenbHBIX MeTauioB. [llenoun. OcoOeHHOCTH THUIpOKCHAa Oeprnus. J[MaroHaabHOE CXOJICTBO
Be u Al. Conu menoyHbIX METAIJIOB, UX PACTBOPUMOCTH. | UApaTaIys HOHOB MIETOYHBIX METaJ-
noB. [lonsatue o0 oTpunatenpbHON THApaTanud. [I[pUYUHBI OTCYTCTBHS OIHO3APSAHBIX HOHOB
sanemeHToB Il rpynmnsl B BogHOM pacTBOpe. CONM 1I€T0YHO3EMENbHBIX METAJIJIOB, UX PACTBOPHU-
MOCTb ¥ THJIPOJIU3.
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Tema 22. baropoaHble rassl.

OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JOYEK aTOMOB, UX BAJIEHTHBIE BO3MOYKHOCTH.
DTOpUIBI KCEHOHA, IIyTH UX IOIYYEHUS U XUMHUYECKHE CBOMCTBA. [Ipupona Xumudeckux cBsa3en
B COEIMHEHMsIX O1aropoJHbIX ra3oB. ['unepBaneHTHble cBsA3U. B3aumoaelictBue GTOpHIOB KCe-
HOHA ¢ BoIoH U mienoyamu. OKCOPTOPHIBI, OKCUIBI M OKCOKHUCIOTHI KCEHOHA. XUMHUECKUE CO-
€IMHEHUs IpyTrux OJaropoAHbIX I'a30B.

Tema 23. OOmas xapakTepUCTHKA MEPEXOTHBIX AIEMEHTOB
Ocob6ennoctu crpoerus aromMoB d- u f-sjpemenToB. OpOuTanbHBIE PaaANyChl, SHEPTUU
MOHM3AINH, CPOJICTBO K AJIEKTpOoHY. MHOr0o0oOpasue crenenei okuciaeHuss. OTIUYus OT JIeMEeH-
TOB IJIABHBIX MOATPYII. BeICOKME CTENEHU OKUCIEHUS U MOJEKYJsipHble coenuHeHus. Huzkue
CTETEeHH OKHCIICHUSI U COSMHEHUS MEPEMEHHOI0 cOCTaBa. MeTalllInueckoe COCTOSIHUE MPOCThIX
BemecTB. CXOJCTBO M PA3IMUUs 3JIEMEHTOB MEPBOTO, BTOPOIO U TPETHErO MEPEXOAHBIX PSIOB.
Jlantanouanoe cxkarue. [1oBbIIEHHOE CXOJICTBO JIEMEHTOB — JJIEKTPOHHBIX aHAJIOTOB BTOPOIO
u Tpethero psagoB. Coxepxkanue B npupoje. [lomyuenue mMeramuioB u3 pya. Meramtyprus dyep-
HBIX M LBETHBIX METAJUIOB. MeTOAbl OYMCTKU METAJUIOB: 30HHAs IJIaBKa, HoauaHoe paduHUpO-
BaHMUE.
Tema 24. CkaHau#, TUTAH, BaHAJIWH U MX aHAJIOTH
OO6m1as xapakTepucTuka 31eMeHTOB. CTPOCHHE aTOMOB, BO3MO>KHBIE CTENIEHU OKUCIICHUS
B coeuHeHusx. [IpocTeie BemecTBa: pusndeckue u xumMuueckue cBoicTna. [lpumenenue. Bax-
Helmme OMHApHBIC XUMUYECKUE COCIUHCHUS: TUIPUIIBI, OKCUIBI, TaJIOTCHU/IBI, XaTbKOTCHU/IBI.
Knactepubie coenuHeHus. XUMUsi BOJHBIX PacTBOPOB. YCTOWYUBBIE KATHOHHBIE U aHUOHHBIE
dbopmbl. AKBa- U OKCOKaTHOHBI, OKCO- U THAPOKCOAHUOHBI.

Tewma 25. Iloarpynmna xpoma

OOw1ast xapakTepucTiKa 3JeMeHTOB. CTpOoeHUEe aTOMOB, BO3MOKHbIE CTEIIEHU OKUCICHHS
B coeqnHeHusix. Hanbonee xapakrepusie crernenn okucienus: Cr(11l), Mo(VI), W(VI). IIpocTsie
BellecTBa: (U3NYECKHE U XMMHUYECKHe CBOMCTBA. [IpMUMHBI TYromiaBKoCTH MOJIHOEHA U BOJIb-
¢pama. [lpumeHeHune B cielMagbHBIX CILIaBaX. XpOMUPOBAaHHUE MeTayIoB. BaxHeimue ounap-
Hbl€ XMMHUUYECKNE COSAVHEHMS: OKCUBI, TaJIOT€HH b, XaJIbKOT€HHUIbl. 3aBUCUMOCTh CBOMCTB OT
CTeNeHM OKHcIeHHUs. TepMuueckoe TUCHPONOPLIUOHUPOBAHME HMU3IIMX rajoreHuaoB. Kmacrtep-
HbIE COCIUHEHMS. busnepHble U NMONUANEPHBIE COENMHEHUA. XPOMOBas KHUCIOTa, XPOMAaThl U
nuxpomatbl. M30- 1 rerepononukucioTsl MonubaeHa U Bosibppama U UX mpousBojHble. Kom-
IUIEKCHBIE COEIMHEHUs. AKBa- U THAPOKCOKOMILIEKCH. MHOroo6pasue komiuiekcoB xpoma (III).

Tema 26. Ilogrpynmna mapranua

O6mras xapaktepuctuka sinemMeHToB. CTpoeHue aToMmoB. MHOrooOpas3ue CTerneHeil oKuc-
neHusd. SnepHsiii cunTe3 TexHeuus. [IpocTeie BemecTBa: GU3NUYECKUE U XMMUYECKHE CBOUCTBA.
[Tpumenenue. Baxxneiiniie OMHapHble XUMUYECKHE COSIUHEHMS: OKCUbI, TAJIOTEHUbI, XaJIbKO-
reHubl. KnactepHele coeqMHEHNS] PEeHUsI. XUMUS BOJHBIX PACTBOPOB. Y CTOMUYMBHIE KATHOHHBIE
U aHUOHHbIE (POPMBI. Y CTOWYMBOCTh KaTHOHOB Mn®>" B BOmHBIX pacTBopax. MapranueBasi Kuc-
aota. OKUCTUTENbHBIE CBOWCTBA IEPMaHTaHAT HOHA. Y CTOMYMBOCTH pou3BOHBIX peHus (VII).
KoMriutekcHble coeqHEHUS.

Tema 27. XKene3o, ko0anbT, HUKEIH

OO0mas xapakTepucTrka 3eMeHToB. CTpOeHHe aTOMOB, BO3MOXHBIE CTETIEHU OKUCIICHUS
B COCOANMHCHUAX. ITonmxeHue BEBICIINX H XapaKTCPHBIX CTEIIEHEN OKHCIICHHUSA II0 CpaBHCHHUIO C
noarpynmnoi mapranna. [Ipocteie BemecTsa: pusndeckrne U XuMHUeCKue cBoiicTBa. Poib xenesa
H €T0 CIIJIAaBOB B UCTOPUH LUBHUIIN3ALINH. COBpeMCHHBIe IMPUMCHCHUS MCTAJIJIOB TPpUAABI KEJIC3a
U CIUIABOB Ha MX OCHOBE. BaxkHelilue OMHApHbIE XUMUYECKUE COCTUHEHUS: OKCUIBI, TAIOTeHH-
JAbl, XaJIbKOI'CHUBI. XuMus BOAOHBIX PaCTBOPOB. VYcToluuBEIE KATHOHHBIE U aHUOHHEIE q)OpMI)I.
['unponu3 comneit xenesa. Illlenounsie akkymynstopbl. KomrmiekcHele coeauHenusi. OKHCIH-
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TeabHO-BOoccTaHOBHUTENBbHBIC cBoMcTBa KoMiuiekcoB Fe(Il) u Fe(Ill), Co(Il) u Co(IIl). MHOr0oo6-
pasue U yCTOMYMBOCTh KOMILIEKCOB C AJIEKTPOHHOU KoH(purypanueit d6. [lnocko-kBaapaTHeie u
OKTa’pUUECKUE KOMILJIEKChI HUKEJIS.

Tewma 28. [lnaTuHOBBIE METAILTBI

OO61mas xapakTepucTHka 35eMeHToB. CTpoeHNe aTOMOB, BO3MOYKHBIE CTEIICHU OKHCIICHUS
B coenuHeHusx. [Ipomeccer apdunaxka. [Ipocteie BemecTBa. [IpudrHBI BRICOKOW TIOTHOCTH U
TYrOIIaBKOCTU. XUMUYecKasi HHEPTHOCTb. [lepeBoa B pacTBOp O1aropoAHbIX MeTayioB. Baxk-
Helmme OWHApHBIE XUMHYECKHE COSAMHCHUS: OKCHJIBI, TaTOTeHUIbI, XaIbKOTCHH B, TeTpaok-
cuabl ocmus U pyteHus. KommuiekcHsle coeinHenus. PaznooOpasre KOMIIEKCHBIX COSAMHEHUN
MJIATUHOBBIX METAJIOB U ero mpuuuHbl. [l1ocko-kBaagpaTtubie komiuiekcsl maatunsl (1) u oxra-
3ApUYecKue KOMIUIEKCHI aTtuHsl (IV).

Tema 29. Menp, cepedpo, 3010TO
OO6m1as xapakTepucTuka 31eMeHTOB. CTPOCHHE aTOMOB, BO3MO>KHBIE CTENIEHU OKUCIICHUS
B coeanHeHusx. Crneunduka onHo3apsaiHbIX HOHOB ¢ KoHpuryparwueit d10. IIpoctrie BemecTBa:
dusznveckue u XuMudeckue cpoiictBa. CaMopoiHbIe MeTalIbl.. BaxkHeline OuHapHble XUMUY e-
CKHE€ COCJIMHEHUS: OKCHUIbI, TaJOTEHUIbI, XaIbKOT€HUIbl. XUMUS BOJHBIX pacTBOpPoB. OKHUCIIH-
tenpHO-BoccTaHoBHUTeNbHBIE cBoMicTBa Cu(l) u Cu(Il), Au(l) u Au(Ill). KommnekcHsie coenune-
HUSL.

Tewma 30. IToarpynmna nuHka
OO6m1as xapakTepucTuka 3J1eMeHTOB. CTPOCHHE aTOMOB, BO3MOKHBIE CTENIEHU OKHUCIICHHS
B coenuHenusax. Ocobennoctu coenunenuit prytu (I). IlpocTteie BemecTBa: pusnueckue u Xu-
MHUYECKHE CBOWMCTBA. Y HUKAJIbHBIE CBOMCTBA METANIMYECKOM pTyTH. [IpruMenenune. Baxxunenmmue
OMHApHBbIE XMMHUYECKHE COCTUHEHUS: OKCHJIbI, TaJlOTEHUIbl, XaIbKOT€HUIbl. XUMHS BOJTHBIX
pacTBOPOB. Y CTOWYUBBIC KaTHOHHBIC U aHUOHHBIC (POpPMBL. AMPOTEpHOCTh MHKA. AKBaKaTHO-
HbI U TUJPOKCOAHUOHBI.

Tema 31. JTanTaHOUIBI
O6mras xapakrepuctiuka. OCOOEHHOCTH CTPOCHUSI aTOMOB, TIPUYMUHBI CXOJICTBA JIEMEH-
TOB, BO3MOXHBIE COCTOSIHUS OKHcieHus. Coaepxkanue B npupoje. Paznenenue snementoB. Ou-
3UYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XMMUYECKUE CBOMCTBA COCIMHEHUH JIaH-
TaHuA0B. OKCUABI U THIPOKCOMPOU3BOAHBIC. ['amoreHuapl U npyrue OWHapHBIE COENUHEHUSI.
XuMHs BOAHBIX pacTBOpPoB. OCOOEHHOCTH LIEPHS U €BPOIIHSL.

Tema 32. AKTHHOUIBI

Obmas xapakrepuctuka. OCOOEHHOCTH CTPOCHHSI aTOMOB, CpaBHEHHE C JaHTaHHJIaMHU.
PaznooOpasue cocrosamii okucnenus. Coaepkanue B mpupoje. PaagnoakTuBHbIE CEMENCTBA TO-
pus, ypaHa U aKTUHHUS. SepHbIE peakliuyi U CUHTE3 JIEMEHTOB. TpaHCaMepUIIMEBBIE 3JIEMEHTHI.
Baxwneiimue npaktuueckue npuMmenenus. [Ipodnema pasaenenuss nzoronos. OuU3ndyeckue U Xu-
MHUUYECKHE CBOMCTBA MPOCTBIX BEMIECTB. [IepHONMYHOCT B M3MEHEHUH XHUMHUYECKUX CBOMCTB,
CXOJICTBO C JPYTUMHM DJIEMEHTAMH, AeJeHue Ha nojacemencrBa. COCTOAHUS COEUHEHUN B BOI-
HbIX pacTtBopax. CoeIuMHEHHUs ypaHa, HENTYHMs, TUIYTOHUS B BBICIIMX CTEMEHSIX OKUCICHUSI.
KomnekcHbie coeuHeHUsT akTHHUAOB. Pacripenenenne MUKPOKOIMYECTB PAMOAKTUBHBIX U30-
TOTIOB B T€TEPOTeHHBIX cHcTeMax. [IpuMeHeHne MOHHOTO OOMEHa, SKCTPaKIMU U XpoMmaTorpa-
GbuM K M3YyYEHUIO COCTOSHUS PAJMOAKTHBHBIX AJIEMEHTOB B pacTBope. lIpuMmeHeHue pamnoak-
TUBHBIX M30TOINOB B XMMUYECKUX MCCICIOBAHUAX. XUMUYECKUE MPOLECCH C YYaCTUEM «TOpS-
YUX» aTOMOB. PaJnoun3 BOJEL.
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Tema 33. Xumuueckas 3BOJIOLUSA MaTepUn
Marepusi. @opMbI IBHKCHHUST MaTepuH. XUMHYecKas (Gopma JBHKCHHUS MaTEPHH, BO3-
HUKHOBEHHUE aTOMOB XMMHUYECKUX AJIEMEHTOB, BOSHUKHOBEHNE XUMUYECKOTO BELIECTBA, 3BOJIIO-
1Sl XUMUYECKUX CHCTEM.

4.3. [IpakTHYecKue 3aHATUSA

udp
TEMBI

Paznen / tema

Copepxanue

1 cemectp

T.1

OCHOBBI aTOMHO-
MOJICKYJISIPHOTO YUSHHUS

OCHOBHBIE Ta30BBIE 3aKOHBI: SKCIEPUMEHTANBHBIC Ta30BBIC 3aKO-
HBI, 00BETUHEHHBIN Ta30BBIA 3aKOH, MAPIHAIFHOE JaBIICHHE, 3aKOH
JanbroHa IU1s1 cMecH Ira3oB, 3aKOH ABOIaJpo, ONpEAEIeHUE MOJIe-
KYJISIPHBIX Macc BEIIECTB B ra3000pa3HOM COCTOSIHUH.

T.1

OCHOBEBI aTOMHO-
MOJICKYJISIPHOTO YUCHHUS

MeToas! onpeieneHusl MOJISPHBIX Macc aTOMOB M MOJISIPHBIX Macc
9KBHBAJIEHTOB DKBMBAJCHT 3JEMEHTA U CJIOXKHOTO BEIECTBA, MO-
JIIpHAs Macca 3KBUBAJICHTA, SKBHUBAJCHTHBIN 00BbeM ras3os. Pacuer
9KBHUBAJICHTHBIX MacC OKCHAOB, KMCJIOT, OCHOBAaHHMM, COJICH, METO-
JIBl OTIPE/ICTICHUS MOJIIPHBIX MacC 3KBHUBAJICHTOB, 3aKOH IKBUBa-
JICHTOB.

T.1

OCHOBBI aTOMHO-
MOJICKYJISIPHOTO YUCHHS

OCHOBHBIE 3aKOHBI M MOHSATHS XUMUH, OCHOBHBIE KJIACChl HEOpra-
HUYECKUX COECOUHEHMM. 3aKOHBl COXPAHEHHUS: MacChl U 3HEPIUH,
KpPaTHBIX OTHOIICHUH, MMOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIIIE-
Hui. 3akoH ABoraapo. CoenMHEHHE NOCTOSTHHOIO U NMEPEMEHHOIO
cocraBa. Kiaccupukamms mnpocTeix BemecTB. Kiaccudukamms
CJIOXKHBIX BELIECTB M0 COCTaBY. Pycckasi HOMEHKIAaTypa HEOPTaHHU-
YECKUX COeAMHEHUN. MexxayHapoaHas HOMEHKIaTypa. buHapHbie
coenuHenus. HomeHknarypa OWHapHBIX coenuHeHHd. Tpexoane-
MEHTHBIE coeuHeHus. [ MaApoKCuabl, KUCIOTHI, conu. CrocoObl ux
MOJIY4Y€HHUs, XUMUYECKHE CBOMCTBA, HOMEHKJIATYpa.

T.2

CrpoeHue aToma

OKclnepuMeHTaIbHOe 000CHOBAaHUE MPEACTaBICHUI 00 aToMe Kak
CIIOKHOHU cucreMe. [lyanu3M B IOBeJeHUU MUKpodacTul. BosaHo-
Basg IPUPOJA IIIEMEHTAapHbIX 4YacTUll. YpaBHeHue ne bpoils,
NpuHOMN HeomnpeneneHHocTH ['elzenbepra. [lonsTne 0 BoJIHOBOM
ypaBaenun lllpenuHrepa it CTaliMOHAPHBIX COCTOSHUN. [ 'paHny-
Hasi M Y3JIoBas IIOBEPXHOCTh. KBaHTOBOMEXaHHWYECKass MOJEIb
atroma. AToM Bojopoaa. BonHoBoe ypasHenue lllpeannrepa u ero
pemenre. KBaHTOBBIE YMCiia KaK HapaMeTphl, ONpEACISIONNe Co-
CTOSIHHE JIEKTPOHA B aTOMe, NpEeAeibl WX M3MEHEHHH. ATOMHBIE
opburanu. Bua s-,p-,d-,f- aToMHBIX opOuTanell. DHepreTUYecKue
YPOBHH 3JIEKTPOHA B OJHO3JIEKTPOHHOM aTOMe€. MHOTO3JIEeKTPOH-
HBIN aTOM. 3aroJIHEHHEe 3JIEKTPOHHBIX 000y0uek aToMoB. [IpuHIu-
TIbI 3aI10JHEHHS DJIEKTPOHAMHU aTOMHbBIX OpOHTaJIEH.

T3

Ilepuonuueckuii 3aKoH

Conepxanne nepuonndeckoro 3akona. [Ipenckazanue J[.U. Men-
JIeJIeeBbIM CBOICTB HeM3BeCTHHIX 3jeMeHToB. CoBpemeHHas (op-
MynupoBka Ilepuogmueckoro 3akoHa. CoBpeMeHHas MHTEPIIPETa-
ousl MNEepUOAMYECKOro 3akoHa. Ilepuonndecku W3MEHSIOIUECS
CBOWCTBA 3JIEMEHTOB, BTOPUYHAsl NEPUOJUYHOCTD U €€ IPOSIBICHUE
B cBolicTBax 3nemeHToB IV u VI nepuonos, Ilepuonuueckuii 3a-
koH JI.M. MenzeneeBa Kak OCHOBa Pa3BUTHsI HEOPTaHUUECKOU XU-
MHH, ero GuIococKoe 3HaUCHHE

T.4

Xumuueckas CBSI3b

Pa3Butue mpencraBieHUI O BaJIEHTHOCTH M XUMHUYECKOH CBS3U.
Crenenp okucieHus. OCHOBHBIE XapaKTEPUCTUKH XHMHUYECKOH
CBSI3W: JUIMHA, YHEPTHSA, BAJICHTHBIA YTOJ, MOJISIPHOCTb. [IpHunHbI
00pa3oBaHUs XMMHYECKOH CBs3U. OCHOBHBIE THIIBI XHMHYECKON
cBsa3u. KoBanenTHas cBsa3b. KBaHTOBOMEXaHMYECKHE METOABI €€
TpakTOBKM. MoJeKyna BOJOpoJa W METOIBI €e OIMUcaHusA. MeTox
BaneHTHBIX cBsizeld (MBC). OcHOBHBIE MOJIOKEHHUS MeToaa. [ u-
Opuan3anus aTOMHBIX OpOUTaIel U ee BUABL. O-,M-,0-CBI3H. MeTox
MonekysipHeix  opoutaneir (MO JIKAO). OCHOBHBIC TONOXKEHUS
Metoga MO-JIKAO. Ces3biBarolye, pa3pbIXJSIIOIINE, HECBSI3bIBA-
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romue MO. [punnune! 3anonnesust MO. MoHHas cBsi3b.

T.2—
T.5

Konnoxsuym (Py6exHbIi KOH-
Tpoub 1)

Crtpoenue atoMa. [lepuoanyeckuit 3akoH. XUMHUYECKas CBA3b

T.6

Havana xumuueckoi repmoau-
HaMUKH

DHepreTrka XMMUYECKUX peaknuil [lepBoe Havyano TepMoanHAMU-
ku. Tepmoxumus. [TorsaTre 00 sHTANBINKA. DHIO - U SK30TEpPMUYC-
ckue peakuuu. 3akoH ['ecca. PacueT TerioBeIX 3G PeKTOB XUMIde-
ckux peakiuid. CTaHZapTHOE COCTOSIHUE M CTaHJAPTHAS SHTAIBIINS
oOpa3zoBaHms BemlecTBa. Bropoe Hadano TepmogumHaMuku. [loHs-
THE 3HTponuH. YpaBHeHHEe bonpnmana. CTaHZapTHas 3HTPOIMSL.
Pacuer sHTponMu Xumudeckux peakuuii. CTaHIapTHOE U3MEHEHUE
sHeprun ['n60ca B peakunu. Pacuer snepruu ['nb6ca onpenenexue
HaNpaBJIeHHOCTH XUMHYECKUX TPOIIECCOB.

T.7

KuneTnka XUMHYECKUX peak-
LUK

CKOpOCTb XUMHYECKOHN pEaKkiuu, €e KOJINIECTBEHHOE BhIpaKEHHE.
3aKkoH AEWCTBHS Macc, ero MPUMEHEHHUE JIi TOMOTEHHBIX U TreTe-
poreHHsix cucteM. KoHCTaHTa ckopocTH peakuuu. Monekymsp-
HOCTb W TOPSAOK peakiuil. 3aBUCUMOCTh CKOPOCTHU PEaKIMH OT
temnepatypsl. IlpaBuna Bant-I'opda. Koncranra ckopocth, ee
3aBHCHMOCTh OT TEMIIEpPAaTyphl. DHEPIus aKTUBAI[MH. Y PaBHEHUE
Appennyca. PacueT KOHCTaHTBI XMMHYECKOW PEaKIUU TPHU OIpe-
neneHHOM Temmepatype. IloHaTHe o mexaHm3Me peakuuu. [Ipo-
CTOW, MIOHHBIA U paJuKaJbHBIA MEXaHU3Mbl XUMUYECKUX PEAKLUH.
Crnoxuble nporeccel. Katanus u karanusaropsl. BiausHue xaranu-
3aTOpa Ha MEXaHWU3M peakiuu. Buawl katanusa: rOMOT€HHBIH, re-
TEPOTEHHBIN, ayTOKaTaju3, IOJOKUTEIbHbIH W OTPULATENIbHBIN.
WHrubuTOpsl 1 HHTHOUPOBAHKE

T.7

KuneTnka XMMHYECKIX peak-
LUK

Xumuueckoe paBHoBecue. OOpaTHMble M HEOOpaTUMbIE XHMHUYeE-
CKHE peakuuu. XuMuueckoe paBHoBecre. Kunernueckuil moaxona K
ONMCAHMIO XMMHYECKOro paBHOBecus. KoHCTaHTa XHMHUYECKOTO
PaBHOBECHS U pa3HbIE CIOCOOBI €e BhIpaKeHHUs. CBSI3b KOHCTAHTEHI
XMMHYECKOTO PABHOBECHS CO CTAHAAPTHBIM M3MEHEHHEM SHEPIUU
I'n66ca. PaccueT KOHCTaHTBHI XMMUYECKOTO PaBHOBECHS IIPU OMpe-
JeneHHol TeMnepaTtype. CMeeHne XUMUYECKOTO paBHOBECHUS IPU
n3Mmenenun ycioBuil. Ilpunnun Jle Illarense. [Ipumenenue npus-
nuna Jle IlaTenbe Ha NpaKTHYECKUX IpUMeEpaXx.

T.8

PactBopsl. Ob1ue cBolicTBa

Cnoco0bl BBIpaXEHHUS KOHLIEHTPALMH PACTBOPOB: MAcCCOBast JIOJI.
Meronuka IPUrOTOBIEHUS PACTBOPOB C OIPEICIIEHHON MacCOBOM
Joneil pacTBOPEHHOro BellecTBa B pacTBope. IlnoTHOCTH pacTBO-
POB U €€ 3aBHCUMOCTb OT MAacCOBOIl JI0JIM PacTBOPEHHOIO Bellle-
CTBa.

T.8

PactBopsl. O6mue cBoiicTBa

Cnoco0bl BbIpaXXeHHs KOHLEHTPALMH PACTBOPOB: MAcCOBast J10JIs,
MOJISIpHAsi, MOJISUTbHAS, MOJIIpHAs A0, HOpMaibHas, TUTp. Ompe-
JieNIeHNEe SKBUBAJIEHTA KHCIOThl OCHOBAHUS, COIM OKUCIIUTEINS BOC-
craHoButelsd. Ilepexox or omHOro crocoba BBIpRKEHHS KOHICH-
Tpauuu K apyromy. KomnuraTuBHbIe CBOMCTBA pacTBOPOB HEDIIEK-
TPOJINTOB M NEKTPOIMUTOB. [/laBlieHHE M COCTaB Mapa Haja pacTBO-
poMm. 3akon Payns. Kpucrammzauus u kunenue pactBopa. Kpuo-
CKOIMSI ¥ 30YJJIMOCKONMS KaK METOJbl ONPENENICHNs] MOJSIPHBIX
Macc. OcMOC B OCMOTHYECKOE JaBJIEHHE B HEOPTaHWMYECKUX U OHO-
JIOTHYEeCKUX cucTeMax. 3akoH BaunTt-I'odda mist pacTBOpOB HedJIEK-
TPOJIUTOB | DJEKTPOIUTOB. M30TOHMYecKkmid Kodpurment. Pacuér
TeMIIepaTyp KUICHUS, 3aMepP3aHusl PaCTBOPOB, JABJICHUS I1apa HaJ
PacTBOPOM JUIsl PACTBOPOB HEIJIEKTPOIUTOB M AIICKTPOIIHUTOB.

T.9

Bonnble pacTBOpEI 2JIEKTPONIH-
TOB

Boma xak MOHM3UPYIOMUIT pacCTBOPUTEIH. DIEKTPOHHOE CTPOCHUE
U CTPYKTypa MOJIEKYJIbI BOJbl. BoJHBIE PAacTBOPHI 3JIEKTPOIUTOB.
OnexkTponuTHYeckas AUCCOLUAIMS PACTBOPEHHBIX BewecTs. Ilepe-
XOJ1 NOHOB B pacTBop. ['mapararus conu 1 00pa3yronux ee HOHOB.
OHeprust ruzparanuy. CuiibHbIe U cadble JIeKTpoanuTsl. KoHcTaH-
Ta W CTENEHb JIWCCONMAIMHU 3JIEKTPOJIUTA. 3aKOH pa30aBieHMS
OcrBanpaa. [ToHsATHE 00 aKTUBHOCTH MOHOB B pacTBOpax. PaBHOBe-
CHE MOHHBIM KpUCTAUI—PacTBOp. T€OpHUM KHCIOT M OCHOBAHUIIL.
Teopun Appenuyca, bpencrena-Jloypu, JIstouca. Pons pactBopu-
Telsl B KHCJIOTHO-OCHOBHOM B3anMojericTBuu. Ciita KHCIOPOA0CO-
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JIep>KalIuX KUCJIOT U €€ 3aBUCUMOCTb OT cocTaBa U ctpoeHus [Ipo-
M3BEJICHHE PACTBOPHUMOCTH. YCIOBHS OCAXXICHHUS W PACTBOPEHUS
0CaJIKOB.

T.9

BopHble pacTBOPHI AIEKTPOIH-
TOB

CrpykTypa XHAKOH W TBepHOH BOIBI, BomoponHble cBs3u. Ca-
MOWOHU3ANNUS JKUAKOW BOIbl. VIOHHOE NpOn3BEAEHHE BOIBI, BOAO-
POIHBIM IMOKa3zarenab. Pacuer BOAOPOAHOIrO IMOKa3aTessl Cpelsl B
Pa3IMYHBIX yClIoBHAX. Peakiuu B pacTBopax anekTponutos. Ompe-
JIeTICHUE HANPaBICHHOCTH OOMEHHBIX PEaKIIUH.

I'maponus coneii. [lpencrasienue o Mmexanusme ruaponusa. [lons-
tHe 00 akBakucioTax. KoHCTaHTa n creneHs ruaponusa. CryneH-
4aTelil XapakTep ruaponunsa. OOpaTuMblii 1 HEOOpaTUMBII THIPO-
3. Bydepnsie pactBopsl. Pacuer pH u Oydepnoii emkocTu.

T.10

OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH B
BOJIHBIX PaCTBOpPAX.

OKUCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE TPOLECCHl KaK peakIuH Ie-
peHoca 31eKTpoHOB. OKHCIHTEIM U BOCCTAHOBUTENH. YyacTue
BOJBI B OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIX peakiusax. Cocrasie-
HHUE YPaBHEHHH OKHCINTEIHHO-BOCCTAHOBUTENBHBIX PEaKIHid, po-
TEKalOWNX B BOAHBIX pacTBOpax. MeTol HOHHO-MOJEKYISPHBIX
noxypeakiuii. CONpspKeHHBIE OKHCIMTENLHO-BOCCTAHOBHTEIIBHBIC
mapel.  KonnWdecTBeHHbIE — XapaKTEPHCTHKH  OKHCIHTEIHHO-
BOCCTaHOBHTEIBHBIX IEPEX0A0B. TaOMHIBl CTaHAAPTHBIX BOCCTa-
HOBUTEIBHBIX MOTEHIMANI0B. Mcrmonp3oBanne TaOIMYHBIX JaHHBIX
JUIA  OLCHKH  BO3MOXHOCTM  TPOTEKaHUS  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakuuii. Posb cpenbl B IPOTEKaHUU OKUCIIH-
TEJIbHO-BOCCTAHOBUTEINIFHBIX PEAKIIHI.

T.6-
T.10

Py0GesxHbIi KOHTPOIIb 2
(KontponbsHas pabota)

Xumuueckas TEPMOJMHAMHKA, KUHETHKA XUMUYECKHX PpPEaKLUM.
PactBopbl, TeOpusl 3NEKTPOJIUTUYECKOW AMCCOLUALUM, OKUCIIH-
TEJIbHO BOCCTAHOBUTEJIbHBIE PEAKIUU.

BCET'O

48

2 cemecTp

T.14

Bonopon

Monxnekyna H,. [Tonyyenue Bogopoaa. ®Pusnueckne 1 XUMHUUECKUE
CBOIICTBa IPOCTOTO BemecTBa. PacTBOpeHNe BOAOPOIa B METalIaX.
ATOMapHBIf BOJOPOJ, €ro TOJyYeHHE M pPEaKIHOHHAas CHOco0-
HocTb. KoBaneHTHble coequHeHusi Bogopona. MoHbl H' u H, ux
B3aMMOJICHCTBHE C BOAOH. BogopomHas cBs3b, MPUYMHEI ee 00pa-
30BaHMsL, cIoco0 omucaHus. [ wapusl.

T.15

Kucnopon

Mounekyna O,. [lapamarneTusm kuciopona. Ilonyuenue kuciopo-
Ja. Ou3nveckue U XMMHUYECKHEe CBOWCTBA MPOCTOro BelecTBa. AJl-
JOTpONHs KHCIOpoAa, 030H. O30H B atMocdepe. Bzaumozeiicteue
KHCJIOPO/ia C BOJAOPOAOM. MexaHU3M peakilii BOAOPOAa C KUCIIO-
poroM. CoennHEHHS KHCIOpPOJa C BOJIOPOJOM, THIPOKCHA-HOH,
BOJIa, TIepoKcH]| Bojopoaa. TepMuueckoe u (OTOXUMHYECKOE pa3-
noxkeHne Bojbl. [lomyueHme u cBoiicTBa IepoKcHIa BOAOPOJA.
H,0, xak okucIuTeNb U KaK BOCCTAaHOBHUTENb. [IpuMeHeHne mepok-
cuza Bogopoaa. CocTosIHUSL KUCIOPOJa B €ro coeAnHeHusx. Okcu-
Il 1 uX knaccudukanms. [Iepokcumsl M mepoKCHIHAS TPYIITAPOB-
ka. Viousr O* s 022’ , O, O; . Cynepokcuibl, O30HUAbI, UX B3au-
MOJIENCTBUE C BOJIOM.

T.16

OnemenTts! VII rpynmesr. [Nano-
TEeHBI

. BanenTHble BO3MOYKHOCTH aTOMOB U XapaKTE€PHbIE CTEIIEHU OKHUC-
nenud. Ilpoctele BemecTBa, xapakTepuctuku monekyn Hal,. Co-
€IMHEHUS C BOAOPOAOM. DHEPreTUUECKUE XapaKTEPUCTUKHU, XapaK-
TEp CBSI3U U AJIEKTpOHHOE cTpoeHue moinekyn HHal. Meroapl mo-
Ty4eHHs U GU3NIECKHEe CBOWCTBA TaIOTeHOBOI0Po10B. KucnoTHbie
U OKHCIIUTEIHFHO-BOCCTAHOBUTEIBHBIE CBOWCTBA, pEaKIMOHHAS
CHOCOOHOCTH. ['aJIOTeHNAHBIE HOHBI M UX COCTOSTHHE B BOJHBIX pac-
TBOpax. ["ajloreHu1pl METaJIOB.

T.16

OnemenTs! VII rpynmsl. INano-
TEHBI

OKcuIBl U OKCOKHUCTOTHI. O0IIas XapakTeprcTUKa OKCUIOB: CTPO-
€HUE MOJIEKYJI, XapakTep U dHeprus cBsi3u. TepMoAMHAMUYECKUE
XapaKTepUCTHKH 00pa3zoBaHus. [lomydeHHe W XUMHYECKHE CBOW-
CTBa OKCHJIOB. Y CTOHYHMBOCTH OKCHJIOB. Peakiiuu OKCHUIOB C BOJIOM.
OKCOKHUCJIOTHI TaJIOTEHOB; CTPOEHHE MOJIEKYJ, XUMUYECKUE CBOM-
CTBa, METOJBI MoiydeHus. TepmoanHaMUUecKass HEYCTOMUYHBOCTh
OOJIBIIIMHCTBA OKCOKHCIIOT.
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T.17

Cepa 1 ee coeMHEHU

CepoBonoposi. CriocoObl monydyeHus, (PU3NUCCKUE U XUMHUCCKUC
cpoiictBa. Cynbdunbl. Oxcnsl cepbl. CriocoObl MoMydeHus, GU3n-
YEeCKUE U XUMHYECKUe CBOMCTBA. OKCOKHCIIOTHI CEpPbI: IPUYUHBI UX
MHOT000pa3ms, KiIacCH(HUKAIMI, CTPOCHHE M XUMHUYECKHE CBOM-
CTBa.

T.17

Cenes, Temnyp

. IIpocTrie BemecTBa, IemOYeYHbIE CTPYKTYpHL.. CoeawHEHUS C
BOJIOPO/IOM. DHEPTeTHUECKUE XapaKTCPUCTHUKH, XapaKTep CBS3H U
ctpoenue monekyn H,X. XampkoreHumsr MetamioB. OKCHIBI M OK-
cokucIOoTh. O0IIas XapaKTePUCTUKA OKCUIOB: CTPOCHHE MOJICKYII,
XapakTep CBs3U, dHepreTuka. [lonydeHne u XMMHUYECKUE CBOWMCTBA
okcuoB X0, u XO;. Kucnorst H,XO3 u H,XO4: cTpoeHue mosne-
KyJI, XUMMUYECKHE CBOWCTBA, METOABI MOJNydYeHUs. . OKUCIUTENHHO-
BOCCTaHOBHTEJIbHBIE PEAKIIMH X COSIMHEHUI B BOAHBIX PAaCTBOpax.

T.18

Asor

Ocob6enHoctu a3ota. CoequHEHUs C BOAOPOAOM. XapaKTep CBs3H,
JHEPIreTUUCCKUEC XAPAKTCPUCTHKH M cTpoeHune Mosiekyn NHj;. Me-
TOJBI TIOJIy4eHUs] M OCHOBHBIE cBoiicTBa coenmuennii NH; . Comn
amMMoHU. OKCHIBI U OKCOKHCIOTHL. O0mIast XapaKTepuCcTHKa OKCH-
noB. Okcuapl azora. MeToabl TOXydeHHs OKCHIOB a3oTa. OKco-
KHCJIOTHI a30Ta - a30THOBATHCTas, a30THUCTasi U a30THAsI KHCIIOTEHL,
X CTPOCHHE, CBOWCTBA M METOJIBI MOJMYUCHUS, HUTPUTHI U HUTpA-
THL. TepMuueckoe pa3oKeHne HUTPATOB.

T.18

dochop

IpocTteie BemiectBa, amwtorporus. ®ochumsr. Oxcumasr pocdopa:,
UX TIOMy4YeHHUe, CTpoeHue M cBoicTBa. OCOOEHHOCTH B3aMMOJCH-
ctBust P,Og u P,O;y ¢ Bomoii. Okcokucnotsl dochopa. ["agorenu-
apl. OOIIast XapakTepucTHKa, (OpMBI ¥ CTpoeHne Moseky1. Tpu- u
neHTarasoreHu ! hocdopa.

T.19

Yranepon

IIpocTteie BemiecTBa, amuioTponus. HeopraHudeckass XuMmus yrie-
pona. Anmas, rpadut, kapounsl, Qymwiepersl. CoenuHenus rpadu-
Ta. Metan u yrieBogopoasl. Kapoumbr Metammos. OKCHIBI yTiiepo-
Ila, SHEPTeTHKA, CTPOCHHE MOJIEKYJT W CBOMCTBA. OKCOKHCIOTHI
yrirepoaa. KapGoHaTsl.

T.20

ATroMUHHN

@dusnyeckne M XUMHUYECKHe cBOWCTBA. [lomydeHune amroMHUHUAL
Kopyna, ero okpamensasie ¢opmbsl. ['uapaTHeie (GOpPMBI OKCHIOB
QIIOMHHUS, THIPOKCHABL. AMQOTEpHOCTH THAPOKCOPOpM. AJro-
MHHATBIL.

T.21

OnemenTs! | u I rpynmst

Ilenounsle 1 1meTO0YHO3EMENBbHBIE MeTalUIbl. [IpocThie BeliecTsa,
BOCCTAaHOBUTENIBHBIE CBOMCTBAa. B3aumopeiicteue ¢ Bojou. Bogo-
poasble coenuHeHus d1eMeHToB [ u Il rpynn. MoHHble ruapuabL.
Poip HICJIOYHBIX U IICJI0YHO3EMECIIbHBIX METAJIJIOB B CTa6I/IJ'II/I3aHI/II/I
noHa H~ Okxcupapl 1IENOYHBIX METAUIOB, (OPMBI, YCTOHYUBOCTS,
XUMHUYECKHE CBOICTBAa OKCHUIIOB. [lepokcuipl, CynepoKCHIbl, 030-
HUJBI IIEJTOYHBIX MeTauioB. OKCHIbI U MEPOKCUABI LIEIOYHO3E-
MEJIbHBIX METAJUIOB. [ 'MAPOKCHIBI LIENOYHBIX U HIEIIOYHO3EMENb-
HeIX MeTaluioB. Illemoun. OCOOEHHOCTH THAPOKCUIA OCpPUILIHS.
Conu 1IENOYHBIX METAJJIOB, WX pPacTBOPUMOCTb. [ maparanus
HMOHOB MIETIOYHBIX MeTauioB. [loHATHE 00 OTpHUIATENBHON THApa-
Taluu.

T.25

XpOM U €0 COCAMHCHUA

Crtpoenne atoma. Hambomee xapakTepHble CTENEHH OKHCIIECHUS:
Cr. Baxwueiinmme OWHapHbIE XMMHUYECKHE COCIMHEHUS: OKCHJIBI,
TaJlOTeHHU]bI, XadbKOTEHUIbl. 3aBUCUMOCTb CBONCTB OT CTENEHU
OKHCIEeHHs. TepMUYecKkoe AUCIPONOPLUOHUPOBAHME HU3IINX ra-
noreHuaoB. KnacrepHele coequHeHus. XpoMmoBas KUCIOTa, Xpo-
Martbl U JuxpoMatsl. MHOroobpasue komiekcos xpoma (I1I).

T.26

MapraHeu " €ro COCANMHCHUA

IIpocroe BemecTBo: Puznyeckue U xUMuueckue cpoiicra. [Ipu-
MeHeHne. BakHelinie OMHApHBIE XUMHYSCKUE COCTUHECHUS: OKCH-
IIBI, TAJOT€HUIbI, XaIbKOIeHHUABI. Y CTONYUBEIC KATUOHHBIC W aHHU-
OHHBbIE (DOPMBL. Y CTOHYHUBOCTH KaTHOHOB Mn?" B BomHBIX pactBo-
pax. MapranueBas kucinoTa. OKHCIUTENbHbIE CBONCTBA IIEpMaHra-
HaT MOHA.
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dusnueckue U XUMHUYECKHe cBoicTBa. Pojb jkenesa u ero criaBoB
B ucTopuu muBuiam3anuu. COBpEeMEHHBIE NPHUMEHEHUS METaIOB
TpHajbl XKeJe3a U CIIABOB Ha MX OCHOBE. Baxkneimne GuHapHbIC
XMMHUYECKHE COCTUHEHMS: OKCHJBI, TaJIOTCHUBI, XaJIbKOTCHHU/BL.

T.27 | XKene3o u ero coenMHEHAS X¥MUSL BOAHBIX PAaCTBOPOB. Y CTOMUYMBBIE KATUOHHBIE U AHUOHHBIE 2
¢opmer. 'mapomu3 comeit xene3a. KoMImieKCHBIE COeIMHEHHS.
OKHCITUTETLHO-BOCCTAHOBUTENbHBIC CBOMcTBa KoMIuiekcoB Fe(Il)
n Fe(Ill). MHoroo0Opasue M yCTOHYMBOCTH KOMIUIEKCOB C DJIEK-
TPOHHOH KOHpuUryparmeit dé
OOmast xapakTepucTrka 351eMeHTOB. CTpOCHHE aTOMOB, BO3MOX-
HBIE CTENEHH OKHCIIEHHs B coennHeHusx. Criennduka oxHO3apsI-
HBIX MOHOB ¢ KoHpurypanueit d10. [Ipocteie BemecTBa: pusmye-
CKHE M XMMHUUYeckue cBoiicTBa. CamMopojHble MeTaulbl.. BakHeil-
T.29 | Coeaunenust Mmeau u cepebpa 2
mye OMHAapHBIE XUMUYECKUE COCIMHEHMS: OKCHIbI, TallOTeHUJBL,
XaJbKOTEHHIbl. XHMHSA BOAHBIX pacTBOPoB. OKHCIUTEIBHO-
Boccta"oButenbHbIe cBoiicTBa Cu(l) m Cu(Il),). KommnekcHsie co-
€IMHEHUSL.
IIpocteie BemecTBa: (pU3NUECKHE W XUMHUYECKHE CBOICTBAa. YHH-
KaJIbHbI€ CBOMCTBa MeTauinueckoil prytu. Ilpumenenue. Baxueil-
mue OWHapHbIE XUMHUYECKHE COCTMHCHMS: OKCHIBI, TalOTCHHUIBI
T.30 Iloarpymnmna nuHka P A Hv ’ AL, 2
XaJbKOTEHHUIbl. XUMHA BOJHBIX PACTBOPOB. Y CTOHUYMBBIE KaTHOH-
HBIE U aHUOHHBIE (POPMBL. AM(POTEPHOCTh LIMHKA. AKBAKaTHOHBI U
THJIPOKCOAHUOHBL.
BCET'O 32
BCET'O 64
4.4. JlabopaTopHble 3aHATHSA
1n 1 cemect
bp P Conepxanue 9.
TEMBI Pasnen / rema
T.1 OCHOBHBIE IPHEMBI pabOTHI B [TpakTHyeckoe M3y4eHHe NpaBuil M NPHEMOB PabOTHI C pe- 6
JI6.1 XIUMHYECKOH TabopaTopun aKTHUBaMH, JJAOOPATOPHOHN MOCYIOH 1 000pyIOBaHHEM.
T1 OmnpeneneHne OTHOCUTENBHBIX OmnpeneneHre OTHOCHTENBHBIX MOJIEKYISIPHBIX Macc MO
1 6 5 | MOJIEKYIPHBIX MacC BEWIECTB B | YPABHEHHIO MenneneeBa-Knaneiipona, o moiasipaomy 00b- | 6
) ra3000pa3HOM COCTOSTHHU €My, 110 OTHOCHTEIIbHOM TNIOTHOCTH Ta30B.
T1 OmnpeneneHne OTHOCUTEIbHON OmnpeneneHre OTHOCHTENFHON MOJICKYIISIPHOM Macchl yrie-
P1 Hé 3 MOJIEKYJISIPHOH Macchl OKcHaa KHCJIOTO Ta3a, MyTeM OIpeAeIeHNs UCTUHHOW Macchl THOK- | 6
) ) yraepona (IV) cujia yriaepoja B BaKyyMe.
OmnpeneneHre MOJSIPHBIX Macc 3KBHBAICHTOB METOJIOM
T.1 Mertonbl onpeneneHust MoJsIp-
MPSIMOTO ONPENIENICHNs, METOZOM KOCBEHHOT'O OIPEICIICHHS, 6
JI6.4 | HBIX Macc 9KBHUBAJICHTOB
AHATUTHYECKUM METOIOM, 3JIEKTPOXHUMUYECKUM METOAOM
. OmnpezneneHne SKBUBAJCHTHON Macchl MeTalla METOAOM
T.1 Omnpenenenne SKBUBAICHTHOM
BBITECHEHHS BOJOpPOJA, C IIOCIEAYIOIIMM HaxXxoXXAeHueMm | 6
JI6.5 | macchl MeTanna . o
a0COJIFOTHOM M OTHOCHUTEIIbHOM OLTMOOK 3KCIIEPUMEHTA.
T.6 TemnoBoit 3¢ dexr xumnuyeckux | OnpeneneHue TEIIOTHl HEUTPAIU3ALUU CUILHOW KUCIIOTHI 6
JI6.6 | peakuwmii. CHJIbHBIM OCHOBAHHUEM.
W3yuenne 3aBUCUMOCTH CKOPOCTH Pa3IoKeHHUS THOCYNb(a-
T.7 CKOPOCTh XMMHUYECKHX peaK- v p P yred
7167 | wnit Ta HATPUS B PacTBOpE OT KOHIICHTPAIMH, TEMIIEPaTypH, 6
) ) KaTaJInu3aTopa.
T.7 OnpezneneHve KOHLEHTPALMM pPEarupyroNUX BEIIECTB U
Xumuueckoe paBHOBECHE pei tenTpan peartipy et 6
JI6.8 IPOAYKTOB PeaKklluU B paBHOBECHOM peakIOHHON cMecu
T.7 W3yuenne ycnoBuil CMEIEHHS] XUMUYECKOTO PABHOBECHS OT
P.2 Xumuueckoe paBHOBECHE e Y H p 6
P JI6.9 KOHILIEHTPAllH PearkpyoNHX BEIECTB U TEMIEPATyphlL.
T.8 IIpuroToBnenue pactBopa c [IpuroroBnenue pacTBOpa C 3aJaHHONM MaccoBOM moJiei 6
JI6.10 | 3amaHHOM MaccoBO¥ momneit CEPHOM KUCJIOTHI U3 KOHIICHTPUPOBAHHOTO PACTBOPA U BOJBI
IIpuroToBneHue pacTBopa COJISIHOM KHCIOTHI C 3aJaHHOM
TS IIpurorosnenue pactBopa ¢ HOpMAaJIbHOM KOHILIGHTpalMed U3 HMMEIOIIMUXCS PacTBOPOB.
H6.1 1 3a/1aHHOM MOJISIPHOM U HOp- IIpuroroBneHue pacTBopa XJI0pHUAa HATPUS C 3aJaHHOU MO- 6
’ MaJIbHOM KOHLIEHTpaluen JIAPHOM KOHIIEHTpalMe M3 KPUCTAJUIMUECKOro XJIOopuia U
BOJIBL.
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Wzyuenune peakiuil (quccolmaius CIadoro 3JIEKTPOIHTA,

1.9 Peaxuui B pactsopax s1exTpo- MOHHBIX PEaKInii pacCTBOPEHHE OCalKa), B PacTBOpax 3JEK 6
JI6.12 | nmuToB p p P - BP p
TPOJIUTOB
W3ydyenue peakuuu cpeisl B pacTBOpax pas3M4HbBIX COJIEH,
T.9 aposis coreit MeXaHU3Ma B3aWMOJICHCTBHS ¢ BOJOW M (aKTOPOB (Temrie- 6
JI6.13 P parypa, pa3baBleHHE, W3MEHEHHE KOHIICHTpPAIlMH HOHOB
BOJIOPOJIA) BIHSIOIINX HA THIPOIIH3
T.9 DKCIIEpUMEHTAIIbHOE U3YUCHHE CBOMCTB Oy(epHBbIX pacTBO-
Bydepnsie pacTBOpsI P M ydep p 6
JI6.14 pOB.
WzyueHnne  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  CBOWCTB
T.10 OKHCIIUTENBHO-
Pa3IMYHBIX BEIICCTB, (PAKTOPOB BIUSIOIIUX HA MPOTCKAHUC 6
JI6.15 | BOCCTaHOBUTEIBHBIC PEAKIIUN .
OKHUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
T.11 DKCHepUMEHTANBHOE MOJyUYEeHUE U UCCIEOBAaHUE CBOICTB
KomMmekcHble coenMHEHMS M 6
JI6.16 KOMILJICKCHBIX COCIUHCHMIA.
BCEI'O 96
ludp 2 cemectp
Copneprxanme q.
TEMbI Pa3nmen / tema
T.16 Ry - [MonyueHne ranoreHoB U U3y4eHUE UX (PU3HKO-XUMUUYECKUX 6
JI6.18 CBOMCTB MX BOKHEUIIUX COENMHEHUH M X IPOU3BOIHBIX.
P.3 T17 [TonydeHue cephl, ee BaKHEUIINX COSTUHEHHH (CEpOBOIO-
Hé 19 Cepa u ee coeTlMHEHUS POJI, TMOKCH]I CEePBI, CEpHAst KUCIOTa U €€ COJIN) U UCCIeN0- 6
' BaHME UX (PU3UKO-XUMHYECKUX CBOMCTB
[MTonyueHne THOCEPHON KHUCIIOTHI U THOCYJb(ATOB U Ucce-
JIOBaHUE UX CBOICTB, CPABHUTENIBHBIN aHATIU3 OKUCIUTEIb-
T.17 | Coenunenus cepsl (1), (VIII), » CpaBHy
HO-BOCCTaHOBUTEIBHBIX CBOWCTB CYJIBb(UT U CEICHUT HOHOB, 6
JI6.20 | cerneHa u TemTypa N N
CBOWMCTBa MUOKCHIA CElieHa, TONYYCHUS W CBOIHCTBA JHUOK-
cHuia Teurypa.
[Monmy4yenne a30Ta U MCCIEIOBAHUE €TO CBOUCTB, MOTYICHUE
T.18 U WM3YYCHHE CBOMCTB BaXXHCHIINX COCAWHCHHWH (aMMHAK,
A3BOT U €ero coeJUHEHUT N 6
JI6.21 COJM aMMOHHS, MOHOOKCHJ a30Ta, JUOKCHJ a30Ta, COJIei
A30THUCTON KHCJIOTHI, A30THOW KHUCJIOTHI M €€ COJICH).
T 18 [Monygyernne Genoro ¢docdopa, moxydeHue okcuaa pocdopa
H.22 dochop u ero coenuHeHUs (V) u uccrnegoBanue ero cBOWcTB. MccregoBaHue CBOWCTB 6
) (hochopHOH KUCIIOTHI U €¢ COJICH.
T.18 HccnenoBanne CBOWCTB MBINIbAKA, CYPbMBI M BHCMYTA,
MBIIbSIK, CypbMa, BUCMYT s o . 6
JI6.23 CBOMCTB X COCTMHEHHH (OKCHJIOB, THIPOKCHJIOB U COJIEH).
T.19 HccnenoBanue CBOMCTB yrilepoJa U KPEMHUSI, IIOJyYEHUE U
Hé 24 Yraepon u kpeMHUi WCCIIeTOBaHNE CBOWCTB MX BOKHEHIINX COCIUHEHHH (OKCH- 6
) JIbI, YTOJIbHASL ¥ KPEMHHEBAsI KUCJIOTHI U UX COJIN).
HccnenoBanne M M3ydeHHE OOLIMX CBOMCTB MeTayuioB (4
P3 T.20 OO6mue cBoiicTBa METaIIIOB qaca). 6
’ JL.25 PyOexHb1i1 KOHTpOIH 1 PyOexHbII KOHTPONH (peIIeHHe AKCIEePHUMEHTATBHBIX 3a-
Jav) 2 gaca.
T21 Uccnenosanune cBoiicTB s-anemeHToB I u Il nmepuonos, mo-
Hé 26 XWMHUS S- DJIEMEHTOB JIy4YEHUE U HCCJIEIOBAaHUE CBOMCTB MX Ba)KHEHIIUX COEIH- 6
’ HEHHUH (OKCHBI, THIPOKCUIBI COIH).
T.20 CoeauHeHMs IMHKA, alfOMuHUS, | MccnenoBaHne BaKHEHIIUX CBOMCTB IIMHKA, aAJIIOMUHHS, 6
JI6.27 | onoBa cBUHIIA. 0JIOBA CBUHIIA UX COCAMHEHUI (OKCHIBI THAPOKCUIBI COJIH).
T 29 HccnenoBanue cBOWCTB Meaw H cepedpa, MOIYYCHHE U
Hé 8 Menp, cepebpo. [IPAKTUYECKOE U3YUYEHUE CBOMCTB MX Ba)KHEHIINX COEIAUHE- 6
’ HUH.
HccnenoBanre CBOMCTB Xpoma, MOJIuOAeHa, Bojab(ppama
T.25 CoenuHeHHsT XpoMa, MOJIHO1e- A pova, L bp N
MOJIyYE€HUE W MPAKTUIECKOE U3YUEHHE CBOWCTB MX BaXKHEH- 6
JI6.29 | Ha, Bomb(dpama N
IINX COSIUHEHUH.
T 26 Mapraseri u ero coeIMHCHUS HccnenoBanne CBOWCTB MapraHia W €ro BaKHEWITUX CO-
Hé 30 PyOexHbI KOHTPOIH 2 eAnHeHuH (4 Jaca). 6
' (xoHTpONBHAs paboTa) KontpospHas pabota 2 gaca.
T 27 HccnenoBanme CBOWMCTB jkene3a, KOOANbTa, HUKENS, TMOJNY-
J’Ié 31 XKeneso, k0OaILT, HUKEIIb YeHHe W NPAKTUYECKOE M3YUYEHHE CBOMCTB MX Ba)KHEHUIINX 6

COEIUHEHNH.

22




T.34 | Cunres cynbdarareTpaaMuH [Tonyuenne cynbdarareTpaaMuH Mequ ONpEAEICHHE IMPaK- 6
JI6.32 | meqm TUYECKOr'0 BBIX0JA FOTOBOIO POAYKTA.
T34 Cuntes oxcuna menu (1) ITony4yenue oxcupa menu (I) ompeneneHue MpakTUYECKOTO
116.33 PyOexHbIil KOHTPOIH 3 (TECTH- | BBIXOAA TOTOBOro mpoxykra (5 yacoB). Tectupomanme (1 6
poBaHue) gac).
BCEI'O 96
BCEI'O 192

5. METOOAUYECKHUE YKA3ZAHUA JJISA OBYUYAIOIIUXCA
1O OCBOEHMIO JNCHUITJIMHBI

HucuuruinHa «Heopranndeckas XuMus» Mpernoaaercs B TedeHue 1 u 2-oro ceMecTpoB B
BUJIC JICKIIMOHHBIX, IPAKTUYECKUX U Ja0OpPaTOPHBIX 3aHATHH, HA KOTOPBIX BBITIOJIHAETCS U3yde-
HUE U YCBOCHUE BaKHEHIINX U 3aKOHOB OOIIEH 1 HEOPraHNYECKOH XUMMH.

B npenonaBanue Kypca HeOpraHM4eCKOM XMMHUH UCIIOJIb3YIOTCS COBPEMEHHbBIE 00pa30Ba-
TEJIbHbIE TEXHOJIOTHU: NMPOOIEMHBIE JIEKLIUU, TPEHUHT U Pa300p KOHKPETHBIX CUTYyalUi, TEXHO-
JIOTUSl KOJUIEKTUBHOI'O B3aUMOJIEHCTBUS, TEXHOJIOIUS Pa3BUTUSL KPUTUYECKOTO MBILUICHHUS, UC-
N0JIb30BaHNE WILTIOCTPATUBHOIO MarepHaia (TeKCTOBOH, rpaduyeckoit U nudpoBoil uHpopma-
1K), MyJIbTUMEIUNHBIX GopMm mpe3eHTauui. [lpu npocmymmBanuu JeKUUNA PEKOMEHIYETCS B
KOHCIIEKTE OTMEUYaTh BCE Ba)KHbIE MOMEHTBI, HA KOTOPBIX 3a0CTPsieT BHUMaHHE MIPEI01aBaTellb.

B xozne npakTudeckux 3aHATUN pa30oUparoTCsl METOJUKHU PEIIeHUs] KOHKPETHBIX MPaKTH-
YECKHUX 33/1a4 COBMECTHO C IIPENOaBaTeIeM U CAMOCTOSITEIbHO.

JIaGopaTopHbIii MPaKTUKYM 3HAKOMHT C METOJIaMH M IMPUOOpaMH IPAKTUKYMOB 10 HEOP-
TaHUYECKOH XUMHH U HEKOTOPBIX (H3UKO-XMMUYECKHX HCCIIEOBAHUH, C METOJUKOW BBITOJTHE-
HUSI HEOOXOAMMBIX pacyeToB, 0OOCHOBAHMEM OIPECIIEHHBIX 3aKOHOMEPHOCTEH, JJaeT HABBIKU
71a00pPaTOPHOTO AKCIEPUMEHTA U HAYYHO-MCCIIEIOBATEIHCKON PabOThl B IIEJIOM. 3aJI0rOM Kadve-
CTBEHHOT'O BBINOJIHEHUS J1a00paTOPHBIX paboT SBISETCS CaMOCTOSITEIbHAs MOJArOTOBKA K HUM
HaKaHyHE IyTeM I[OBTOPEHHUS MaTepHasioB JeKIUil. PekoMeHayeTcss MOAroOTOBUTh BOIPOCHI 1O
HESICHBIM MOMEHTaM U 00CYJUTh UX C IpenojaBaTeieM B Hadaie JabopaTopHoil paboThI.

JUis Tekyllero KOHTPOJsl YCHEBAEMOCTH MO OYHOM (opMe oOyueHus MmpernopaBaTeseM
UCTIOJIb3YyeTCsl OaIbHO-PEHTHHIOBAsE CUCTEMAa KOHTPOJIS U OLIEHKU aKaJeMUYeCKOH aKTUBHOCTH.
[ToaToMy HaAcTOATENBHO PEKOMEHIYETCS TIIATEIbHO MpopaldaThiBaTh MaTepHai JUCLUILIMHBI
IpU CaMOCTOSITENIbHONW paboTe, y4acTBOBAaTh BO BceX (popMax oOCYKIEHHS U B3auMOJCHCTBUS,
KaK Ha JIEKIUSAX, TaK U Ha JJAOOPaTOPHBIX 3aHATUAX B LIENSAX JIYYIIErO OCBOEHHUS Marepuana u
MOJy4YEHHUsI BBICOKOW OLIEHKH 10 Pe3yJIbTaTaM OCBOCHMS JUCLUIUINHBL.

CamocrosiTenbHast padoTa CTy/I€HTa BBINOJIHAETCS MO y4eOHUKaM, yueOHBIM MOCOOUSM,
COBPEMEHHOM JIuTepaType 1o NpoQuIIo ¢ MPUBJICYEHUEM IPYTUX COBPEMEHHBIX MH(POPMAaIUOH-
HBIX UICTOYHHUKOB, TAKMX KaK HHTEPHET, CPEACTBA MACCOBOI MHPOPMAIIIH.

BeinonHeHne camMoOCTOSATENBbHOM pPabOThl MOJpPa3yMEBAET CAMOCTOSTEIbHOE H3Yy4YeHUE
pa3ziesioB AMCUUILINHBI, TIOATOTOBKY K JIAOOpAaTOPHBIM, MPAKTHUECKUM 3aHITHUSIM, K pyOeKHBIM
KOHTPOJISIM, 3a4eTy, SK3aMeHa. PexoMeHayemas TpyI0eMKOCTh CaMOCTOSITENIbHON paboThI Ipe/-
CTaBJIeHa B TabuIe:
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PexomeH1yeMbIi pexXUM CaMOCTOSTEIbHOW PabOThI

HanmeHoBaHne caMOCTOATEILHOM pa6OTI:>I qacChbl

[
=

CamocTosiTeIbHOE U3YyYCHUE TEM NTUCHUIIJINHBI:

CtpoeHue aToma

XuUMHYECKas CBA3b

CtpoeHue TBEpJIOTo Tena

Hauana XxumMu4eckoi TepMOIMHAMUKH

KuHernka XuMHYECKUX peakiui

PactBopsl. O01He cBOICTBA

XUMHUYECKOE PABHOBECHE

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKun

O |0 | J| N[N |k [W|IN|—

3KCHepI/IMeHTaHLHBIC MCTOAbI B XUMHNU

10 | Bomopon

11 | Kucnopon

12 | Dnements! VII rpynnsl. ["anorenst

13 | Dnements! VI rpynmnsl. XaJlbKOreHsl

— | | [ | e [ | e | | e [ [ | | | —

14 | DnemeHTsl V rpynmsl.

\o
°7]

IloaroToBKa K ayIMTOPHBIM 3aHATUSAM (110 2 yaca HA 3aHSATHE)

BoinosiHeHue KOHTPOJIbHBIX paﬁoT —

IloaroroBka Kk py0e:KHOMY KOHTPOJIIO (2 yaca Ha KaxK/Ablil py0ex) 10

IloaroToBKa K MpOMeKYTOYHOM aTTecTalluu (3a4eT) 36

IloAroToBKa K NPOMEKYTOYHOM aTTECTANMHU (IK3AMEH) 54

BCEI'O 212

6. ®OHJI OHEHOYHbLIX CPEJICTB
JJISA ATTECTAIUUA 1O JUCHUIIVIMHE

6.1. [lepedeHb OIIECHOYHBIX CPEACTB
1. bamibHO-pENTHUHIOBasE CUCTEMA KOHTPOJIS M OLEHKU aKaJJeMUYECKON aKTUBHOCTH CTYIEHTOB B
KTV (st ouno#t ¢popmbl 00ydeHus)
2. OTueTsl CTYIEHTOB MO J1a00paTOpHBIM paboTam
3. 3aganus kK pyoexHbM KOHTpoJsiM Ne 1,2,3.4.5.
4. 3amaHus K IpakTUYECKUM paboTam
5. Bompocs! k 3auery
6. Bonpocsl k 5K3aMeHy
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6.2. Cucrema 0a/171IbHO-PEITHHIOBOM OLIEHKHU
PaGoTHI CTYIEHTOB MO AUCIHUTLINHE

1 cemecTp (3auer)

No Haumenona- Copepxanue
) HHE
Pacnipenenenne 6ammoB 3a | cemectp
Pacnpenene- PyGex- Py6ex-
Hue 0asIoB JlaGopatopHas pabota HBI HBIH
Bug YP. Jlexmms patop p 3auer
3a CEMECTP (3ammTa) Kontpons | Kontpons
110 BUJaM 1 2
yeOHOM O1icHKA B
S , 1 1 1 1 30
pavoTsl, Oammax
1 | cpoku cnauu Iocemenue BrinosnHeHue u 3amu- KOH-
GHO IIpumeua- N KOJLJI0-
yuae e U 3aIlUCh Ta J1ab0paTopHOH pa- CBIVM TPOJIbHAS Cnaua
paborsl (z0- JICKIIAN OOTHI y pabora
BOJIUTCS
CTyZEHTaM 32
Bcero 16
Ha TIepEoM 6annFOB 32 nexn 16 pabot no 6 yacoB 1 1 30
3aHATHHN) o 2 yaca P
1 cemecTp (PK3ameH)
Copepxanue
Ne HaumeHnoBanue
Pacnipenenenue 6amioB 3a 1 cemecTp
Bun VP. [IpakTrdeckas padora 3K3aMEH
Pacnpenenenue 6anios 3a
ceMecTp Io BUAaM ydeOHOU OueHka B Oamiax 2,9 30
1 | paboTHI, cCpOKH craun y4eOHOH OtBet Ha Bonpock! 1,4 6amna
NpUMeYaHue caaya
paboTHI (HOBOIUTCS CTYACH- Pemenne 3amaun 1,5 6amna
TaM Ha NEepBOM 3aHSATHH) 70
Bcero 6amno 30
To Damion 2,9 x 24=70
2 cemecTp (3auer)
No Haumenona- Copepxanue
B HUE
Pacnpenenenue 6ansoB 3a 2 cemMecTp
PyGex- PyGex-
HBIHI HBII
- Bug YP. Jlek JlaGoparopHas pabota 3aye
Pacnipenene e s PATOPHa paboT Kourpons | Kourpoins et
Hue 6asIoB 1 2
3a ceMecTp
10 BUAIaM Oneixa b 1 1 11 11 30
yueGHoi Oamrax
paborTsl,
1| cpokn cAadn ITocerme- Peruenme
y4eOHoi I ) ) B _ Kon-
puMeua HHE U 32 BIITOJIHEHHE U 3aIIUTa JKCIEepH
paGorst (110~ HUE ITHCB JICK- nabo i pabd - | TPOIbHaA Crasa
paTopHOI paboThHI MEHTaITb aGota
BOMTCA 1012071 HBIX 337124 P
CTy/IeHTaM
Ha [ePBOM
3aHITUH 32
) Bcero 16
32 jmeKuuu 11 11 30
OamroB 16 padot
no 2 4yaca
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2 cemecTp (PK3aMeH)

Copnepxanmne
Ne HaumenoBanue
Pacnipenenenne 6amios 3a 2 cemectp
Pacnpezenenue 6ajwios 3a Bun YP. HpaKTg Aeckad Tecr 9K3aMEH
1 | cemectp 1o BHAaM yueOHOM panota >
OrmeHka B PyOexHbIiT KOHTPOIH 3
pa(EOTLI, CPOKH cllauu y4e0- Sa1ax 2 20 30
HOU paboTHI (IOBOAUTCS
[ocemenne 1 6amn IIpaBunbHbIE OTBETHI HA
2 | cTyneHTaM Ha IEPBOM 3aHA- | MpHMEYaHHe crada
Tvn) Pemenue 3agau 1 2() BOIIPOCOB TecTa
3 Bcero 6aoB 16x2=32 20 x 1,9 =38 30
Kpurepuii nepecuera B Tpa- | 60 1 MeHee OaIIOB — HEYIOBJIETBOPUTEIIBHO (HE3a4eT)
5 | AMLWMOHHYIO OLEHKY 110 61-73 6ayIoB yIOBIETBOPUTEIBHO (3a4eT)
uroram padoTsl B cemectpe | 74-90 GamioB Xxopoio
U DK3aMEHa 91-100 6aJIIOB OTIMYHO
Jlis momycka K MpoOMeXXyTOYHOI aTTecTalluy 0 AUCHUIIMHE 3a CEMECTp
o0ydaroiuiics 10/pkeH HabpaTh [0 UTOTaM TEKYILEro U pyOe)HOTo KOHTPO-
neit He meHee 51 Oama. B cioydae ecnu oOydatomnmmiics Habpan MeHee 51 6an-
J1a, TO K aTTECTAI[IOHHBIM MCIBITAHUSM OH HE JIOITyCKACeTCs.
Jst momydeHus 3K3aMeHa 0e3 MpoBEICHUS POLEAYPhl IPOMEKYTOTHOH aT-
TecTayy obyJaromeMycs Heo0X0IMMO HabpaTh B X0/1€ TEKYIIEro U pyOexk-
HBIX KOHTpoOIIeii He MeHee 61 Oamra. B aTom citydae uror OayTbHOM OICHKH,
MIOTy9aeMOi 00y4JaromumMes, OIPEeNeTCs 0 KOJMYEeCTBY OaioB, HabpaH-
HBIX UM B XOJI€ TEKYIIEro U pyOeKHbIX KoHTposel. [Ipu aTom, Ha ycMoTpeHHe
npenojaaBaTess, OaibHas OleHKa 00y4alonerocst MOXeT ObITh IOBBIIICHA 3a
Kpurepuu nomycka x npo- CUeT MOJIyYSHHUs IOTIOJHUTEIBHBIX OaJUIOB 32 aKaJeMUUECKYI0 aKTUBHOCTb.
MEXXYTOUYHOMH aTTecTaluy, OOyyaronuiicst, IMEIOIINiI MPaBO Ha MOJyYEHUE OLIEHKHU 0e3 MPOBEICHUS
6 | BO3MOKHOCTH HOMyYCHHS MIPOIIEeTypBl IPOMEKYTOYHOMH aTTeCTAIlH, MOXKET MOBBICUTD €€ IyTeM CIauH
AaBTOMATHYECKOTO 9K3aMEHa, | aTTECTAI[IOHHOTO MCIIBITaHUs. B cirydae momydeHust 00yJaromumcst Ha aTTe-
BO3MO>KHOCTD TTOJTyYECHUS CTaI[MOHHOM HcIbITaHnH 0 6a7yI0B UTOT OATUTHHOM OLIEHKH MO AUCIUILTHHE
OOHYCHBIX 0ayIOB HE CHIDKAeTCSI.
3a aKaJleMH9IECKyI0 aKTHBHOCTh B X0JI€ OCBOCHUSI JUCIIUIUIMHBI, y4acTHE B
y4eOHOH, Hay9YHO-HMCCIIEI0BATEIILCKOH, CIOPTHBHON, KYJIBTYPHO-TBOPUYECKOH
1 0OLIECTBEHHOH NEeATEIbHOCTH 00y4JaromeMycst MOTYT ObITh HaUHCIIEHBI J10-
HOJIHUTENbHBIE OajuTbl. MakCUMalIbHOE KOJIMYECTBO JOTIONHUTENBHBIX 0alIoB
3a aKaZeMHUYECKYI0 aKTUBHOCTH cocTaBiseT 30.
OcHOBaHHEM IS TOJTYYEHHS TOTIOTHUTEIBHBIX OAJIIOB SIBIISIOTCS:
— BBINIOJIHEHUE JTOTIOJIHUTEIBHBIX 3aaHNH 110 TUCIUILIMHE; JOTIOIHUTEIbHBIE
0aJuTBl HAUUCIIAIOTCS TIPENoaBaTeNeM;
— y4acTHE B TCUCHHE CEMECTPa B y4eOHOMU, HAyYHO-HUCCIIEI0BATEIbCKOM,
CIIOPTHUBHOM, KYJIbTYPHO-TBOPYECKO# 1 00mecTBeHHOM AesrensHoct KT'Y.
B ciydae ecnmu kK IpOMEXXYTOUYHOH aTTecTallii HaOpaHa cymma MeHee 51
0aiyIoB, HE BBINOJHEHBI BCE 3aJaHUs, TO CTYICHTY HeoOXoammo HaOpaTb
HeJlocTaoniee KOJIMYecTBO OAJUIOB 3a CUET BBINOJIHEHUS JOMOIHHUTEIBHBIX
3a[laHui, O KOHIIA MoCceIHeH (3a4eTHO) Hemenn cemectpa. [Ipu aTom HeoO-
X0MMO TpopaboTaTh MaTepHall BCEX IMPOIYIIEHHBIX MPAKTHYECKHX U J1abo-
paTopHBIX padoT.
®DopMBI 1 BUABI YIeOHOH @DOpMBI TOTIOTHUTEIBHBIX 33JaHUH (HA3HAYAIOTCS MPETIOIaBaTeNeM):
paboThI I HEYCTIEBAOIITIX — BBITIOJIHEHNE U 3allWTa 3aJaHuH (pemeHne 3a1ad, 3ammura pedepara, co-
(BOCCTaHOBHBIIUXCS HA 3/1aHHE MPE3EHTANHU 1 Jp.) IT0 MPOMYIIEHHBIM IPAKTHYECKAM 3aHATUSM,
7 | xypce 00y4deHus) CTYIEHTOB 1 6am 3a 0THO 3a1aHKE

JUTSL TIOJTYYEHHUS He0CTar0-
mux 0aaIoB B KOHIIE Ce-
MecTpa

— BBIMIOJIHEHUE M 3alllUTa MPOIMYIIEHHBIX JTabOpaTopHBIX padoT (Tpu He-
BO3MO>KHOCTH JIOTIOJIHUTEIFHOTO MPOBEACHUS J1a00paTOpHON pabOTHI Mpero-
JaBaTeidb yCTaHABIUBACT (OPMY IOMOJHHUTEIBHOTO 3aJaHUS IO TEMAaTHKE
MIPOMYIICHHOW JIA00PaTOPHOU PabOTHI CAMOCTOSTEIHHO),

1 Gaynt 3a 0JTHO 3aaHUeE.

JIukBuganus akaieMUUECKUX 3aJ0PKEHHOCTE!, BOBHUKIIUX U3-32 Pa3HO-
CTH B YYeOHBIX ITaHAX IIPH MIEPEBOJIC WU BOCCTAHOBICHHUH, TIPOBOIAMTCS ITY-
TEM BBITIOJTHEHHS JIOTIOJTHUTENBHBIX 3a/IaHui, popMa 1 00beM KOTOPBIX OIpe-
JieNsieTcs IPenoIaBaTeeM.
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6.3. [Ipouenypa oneHUBAHUA Pe3yJbTATOB OCBOCHUS THCHHUILINHBI

PyGexxHble KOHTpOJH MPoBOAATCS B (hopMme kosutokBuyma (1 Bompoc, 11 GanoB Makcu-
MyM), BKIIFOYAIOIIETO YCTHOE cOoOece0BaHME, PEIIeHUEe KOHTPOJIbHBIX padoT (11 GamioB mak-
CUMYM), pEIICHUs dKCIepuMeHTanbHou 3amad (11 GaimoB mMakcumyMm), Tecta (1,95 GamioB 3a
OJIMH MpaBWIbHBINA OTBET). [lepea mpoBeeHNEM KaXKA0ro pyOeKHOTO KOHTPOJIS IPEroaaBaTeib
npopabaThIBaeT CO CTYACHTAMH OCHOBHOM MaTepHai COOTBETCTBYIOLIMX Pa3AesioB JUCIHUILIHHbI
B (hopMe KpaTKOil JIEKIIUU-TUCKYCCUU.

3ayer BBICTABISAETCS IO UTOTaM 3aIIUTHI JabopaTOpHBIX pabot. 3amuTa J1abopaTopHOU
paboThl BKIIIOYAET YCTHOE coOeceloBaHUE MO TeMaTUKe paboThl, 0OOCYKIACHHE MOJIYYEHHBIX pe-
3yJIbTAaTOB. DK3aMEeH MPOBOJATCS B (popMe yCTHOro cobeceoBaHus Mocie pemeHus 3aaaun. Ha
pelleHue 3a7auu CTyJAeHTY npeaoctapisiercs 20 MUHYT.

DK3aMeHaIMOHHBIN OMyeT BKIItoyaeT | TeopeTrueckuii Borpoc. Ha moarotoBky K OTBETy
CTYIeHTY naercss MUHUMYM 20 MuHyT. OLeHKa OIpeaesnsieTcs Mo pe3yabTaTaM yCTHOTO cobece-
nosanusi. Borpoc oriennBaetcs B 30 6asios.

Bpewms noaroroBku ams tecra cocrapisier 30 munyt. B Tecte 20 BonpocoB. Kaxblil Bo-
npoc oreHnBaeTcs B 1,95 6ama.

Pe3ynbTathl TEKyIIEro KOHTPOJIS YCIEBAeMOCTH, 3a4eTa M IK3aMeHa 3aHOCATCS Mperno/a-
BaTelieM B HK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi CIAETCS B OPraHU3AalMOHHBIA OTAEN MHCTH-
TyTa B JICHb 9K3aMEHA, a TAK)Ke BBICTABIISIOTCS B 3aUETHYIO KHIIKKY CTYJCHTA.

6.4. Ilpumepsbl O1LIeHOYHBIX CPEACTB AJ PYOeKHBIX KOHTPPOJIeil 3a4eTa U IK3aMeHa
Criucok BOMpocoB K pyOeKHBIM KOHTPOJISIM

1. by6nosa JI.A. Heopranuyeckast xumus / MeToaudeckre yka3aHusi K MPAaKTUYSCKUM 3aHSATH-
aMm.— Kypran: KI'V 2005. - 27 c.

2. ®OC AUCIUTIIMHBI

[Tpumep 3ananus, pyOexHbIil KOHTPodIb Ne 1: OObACHUTH C TOYKH 3pEHUS CTPOEHHsI aTOMOB M3-
MEHEHHE aTOMHBIX PaJIyCOB JIEMEHTOB MaJIbIX M OOJBIINX TIEPHUOJIOB.

[Tpumep 3amanus, pyoexxHblii kKoHTposib Ne 2: [Ipousoiiner nu ocaxaeHue cynbduaa Kaamus,
ect k 1 1 0,1 B pacTBOpy HUTpaTa KaaMus npubaBuTh Takoi xe odoveM 0,01 H cynbduma
HaTtpus, ecniid ACA(NO3), = 75%; ANa,S = 87%; [TPcgs = 7,1~10728?

Tect nus py6exnoro kontposst Ne3 (2 cemectp)

1. Kako#i Tun rubpuauzanuu B rpadure. ..

A) SP°. b) Het rubpuan3anumn B) SP°.
2. B pe3ynprare Kakol peakuuy IPOUCXOINUT BBIJIEICHHUE ras3a?

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

A) CO. b) N,O. B) H,O. I') Fe304.
4. Kakoil U3 MUHEPAJIOB NIPEICTABIISIET IPUPOIHBINA OKCU] AITFOMUHUSA?
A) Kopynn b) Kap6opynx. B) Kapnannur.

5. Ilpu mpomyckaHuu cepoBOAOPOJa Yepe3 BOJAHBIM pacTBOp cyib(dara adrOMUHUS BbINanaeT
OCaJIOK. ..
A) I'mapoxcuaa aJTlOMUHUSA. b) Cynsduna amromunns. C) Ocaaka HET
6. Kakast u3 peakuuii He COITPOBOXKIAETCs BBIIEICHUEM BOAOpOIa?
A) Zn + HNOj3pass) —- b) Na + H,O —. B) Al + NaOH + H,O —.
7. bounbliie BCEro yriiepojia COAEpKUTCS. ..
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A) B uyryne. b) Beicokoyrnepoaucroii cranu.  B) JlerupoBanHoli ctanu.
8. denondranienH B KUCIOU Cpejie. ..
A) KpacHbrit. b) becuBerHbIii. B) ManunoBslil.
9. C KakuMM M3 NIEPEUNCICHHBIX BEIIECTB BOJOPOJ pearupyer caMONpPOU3BOJIBHO P KOMHAT-
HOI Temneparype?
A) Mens. b) Kucnopoa. B) Xmop. I') @T1op. 1) Cepa
10. Xumuueckast popmyia TeITypuaa aTlOMUHUS. . .
A) A1T62 B) AlzTe B) Al3Te2.
11. B kakoi U3 NpUBEACHHBIX Map MPOUCXOAUT CKaYKO0Opa3HOE U3MEHEHHE CBOMCTB OT MEPBO-
r'0 3JIEMEHTa KO BTOpOMY?
A)Na Mg. b)Ne,Na. B)Li Na.
12. IIpu HarpeBaHUU XJIO0pUJIa AMMOHUS C TBEPAOU IIETOUYBIO0 MPOUCXOIUT. ..
A) U3meHeHHe BaJIEHTHOCTH a30Ta
b). U3smeHeHue cTeneHn OKUCICHUS a30Ta
B) M3MeHeHune BaJIEeHTHOCTH U CTENIEHU OKUCIICHUS.
13. 3apsax 0AHOrO MOJIS JIEKTPOHOB PaBEH. . .
A)6,02:10° K. B) 1,6:10 "’ K. B) 96500 Ku1.
14. BeiGepute napbl HOHOB, KOTOPbIE MOT'YT COBMECTHO HaXOJUTHCA B pacTBope?

A) Zn*" u PO, B) K' 1 SO B) A’ u COs*
15. Kakoe ocHoBanue HanOoJjiee CHiIbHOE?
A) NaOH. b) KOH. B) RbOH I') LiOH

16. BO3MOHO 11 ITOJTyYUTh THJIPOKCU cepedpa Mo peakuuu?
AgNO; + KOH—AgOH + KNO3?
A) Ja. b) Het

17. B xakoM citydae npUMeHsJIach pa30aBieHHast KUcuoTa?
A) 3Cu +8HNO3—> 3Cu(NO3)2+ 2NO + 4H20.
B) Mg + 2HZSO4 — MgSO4 + SOQ + 2H20
C) 4Zn + 5H,SO4 —4ZnSO4 + H,S+ 4H,0.

18. Kakoe BemecTBo MpoMyIIeHo B IEMOYKE MTPEBPAIICHHI:
K—KOH—...—»CO,
A) K,O b) KH. B) K»CO;

19. DnextpoHHas popmyna / s°25°p°3s°p°d’4s’ IIPUHAMJIEKUT aTOMY. ..
A) Cr. b) V. B) Mn.

20. B xakOoM CO€IMHEHUH XPOM IIPOSIBIISAET HU3LIYIO CTENIEHb OKUCICHUS?
A) CI‘203. B) HzCI’O4 B) KQCI'207.

IIpuMepHBIii CIMCOK BOIPOCOB K 3a4ETy
1 cemectp

1. OcHOBHBIE XMMHUYECKNE 3aKOHBI.

2. Teopust atoma Bogopoza no bopy. IlepBblit u Bropoit nocrynatel. OObsICHEHHE CHIEKTpa BO-
nopoaa no bopy

3. KopnyckynsipHO-BOJIHOBOUM Ayalin3M MUKpodacTull. Bomuel ae bpoitns. [Tpunuun meonpene-
nenHoctu [eitzenOepra. [lonstue o BomHOBOM ypaBHeHuM lllpenuHrepa /Ui cTanMOHAPHBIX
COCTOSIHUMU. ['paHN4HAs U y37I0Bast IOBEPXHOCTH

4. DnekTpoHHOE CTpoeHHe aToMa. Y paBHeHue Lllpennnrepa. KBaHnTtoBble uncia.

5. MHOros1exkTpoHHbId aToM. D EKTUBHBINA 3apsisl, AEUCTBYIOIIMI Ha OTAENbHBIN 3IEKTPOH.
Jlnarpamma OJHOAJIEKTPOHHBIX YpOBHEHN 3Hepruu. lIpuHuunel 3amonHeHus anekrpoHamu AO:
MPUHIMIT HauMeHbler >Heprun, npuHumn [laynu, npasuno Xynnpa. IlpaBuno Kneukosckoro.
OneKTpOoHHbIE (HOPMYIIBL.

6. [lepuoguueckuii 3akoH. [lepuoanyeck u He MEPUOIUYECKN U3MEHSIOIINECS CBOMCTBA XUMHU-
YECKUX DJIEMEHTOB U UX COCIUHEHUM.
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7. OCHOBHBIE TUIIBI U XapaKTEPUCTUKU XUMHUYECKOW CBsI3U. B3auMMOCBA3b CTPOEHMS U CBOMCTB
BEIECTB.

8. Meton BasieHTHBIX cBsizeit MBC.

9. Meton MonekynspHbix opoutaneit — MMO-JIKAO. 6- u T-MoseKkyisipable opoutanu. CBs3bI-
BalolllMe, HECBSI3bIBAOIIME, paspbixisitonme MO

10. I'a3000pa3HOE COCTOSIHUE BEIIECTBA

11. JKunkoe cocrosiHue BelecTBa

12. TBepaoe cocTOsSTHUE BEIIECTBA — KpUCTAIINYECKOe U aMophHOe

13. TermoBoi# 3 dexT xumudeckux peakuuii. Cranmaaptaoe cocrostaue. 3akoH ['ecca.

14. Dueprus ['m606ca u neprus ['enbmronbia. HanpapiieHHOCTh XUMHUYECKUX TTPOLIECCOB.

15. CxopocTh XMMHUECKUX peakuuil. 3aKoH AeicTBUa Macc. DaKTOpBI, BIUAIOIINE HA CKOPOCTb
XUMUYECKON peakuuu. DHeprus aktuanuu. Karanms.

16. Xumnueckoe paBHoBecue. Koncranta xumuueckoro pasHosecus. [Tpunuun Jle Hlatense.

17. CtocoObl BEIpOKEHHS KOHIIEHTPAIIMH PacTBOPOB.

18. CpoiicTBa pa3baBieHHBIX pacTBOpoB. OcMoTHYECKOE aBiieHue. 3aKoH Payis.

19.Teopust snexkTponutudeckor aucconuanuu. Crenenb aucconuanuu Crnadble U CHIIBHBI K-
TpoauThl. KoHcTaHTa Aucconuanuu ¢aaboro 3JeKTposIuTa.

20. Crpoenue Moiiekyibl Boabl. loHHOe npou3BeneHre Boabpl. BogopoaHsblil moka3aresnab Cpeibl.
21. I'maponus coneii B BOAHBIX pacTBopax. Posb rugponusa B pupoie U TEXHUKE.

22. CtpoeHue KOMIUIEKCHBIX COEIMHEHHMU. THIbI KOMIUIEKCHBIX COeIuMHEeHUU. [luccommanus
KOMIUIEKCOB B BOJHBIX pacTBopax. KoHcTaHTa yCTOWYMBOCTH KOMIUIEKCHBIX COEAMHEHUH.

23. Hucnepcubie cuctembl. Knaccudukanus aucrepcHbIX cucteM. KommouaHble pacTBOPHI.
Crpoenue KomuiouHoM yacTuilbl. OCHOBHBIE CBOMCTBA KOJIJIOUIHBIX CUCTEM

24. OKUCIUTETHFHO-BOCCTAHOBUTENbHBIE peaKlMi. MeTo 3JeKTPOHHOro OanaHca.

25. Dnexktpoxumudeckuil norenuuan. CTaHAapTHBIA BOJOPOJIHBIM 3JIEKTPOJ. DIEKTPOXUMUYE-
CKHUH pAI HaIIpSHKEHUM MeTallsloB. Y paBHeHue HepHcra.

26. Dnexrponus. 3akoHsl Dapazest.

27. CtpoeHue KOMILIEKCHBIX coeuHeHni ¢ no3uuuu MBC

28. OcHOBHBIE TIOJIOKEHUSI TEOPUM KpHCTALTHYecKoro moiis. Pacmiennenue opOutaneit 1A B
KPUCTAJUIMYECKOM T0JI€ OKTa3APUUYECKOT0, TETPAIIPUUECKOTO U KBAIPATHOTO KOMILJIEKCOB.

2 cemecTp
1. Obmas xapakrepuctuka 3neMeHToB VII rpynmsl rmaBHoM moarpynmsl. JlaGopaTopHble U
MPOMBINIICHHBIE CIIOCOOBI MOTYYESHUS TAIOTEHOB U X MTPOU3BOTHBIX
2. Metoasl nonyueHus U (pU3MUECKUe CBOWCTBA rajoreHOBOAOPOAOB. KHCIOTHBIE M OKHCIIH-
TEJIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA, pEAaKIIMOHHAS CIIOCOOHOCTH. ['aloreHu1Hble HOHBI U UX
COCTOSIHME B BOJIHBIX PACTBOPAX
3.. OKHUCIUTETBPHO-BOCCTAHOBUTENIbHBIE PEAKIIMU TAJIOTEHOB U MX COEIMHEHHWI B BOJHBIX pac-
TBOpax. B3ammojelicTBue NMpPOCTBIX BEIIECTB C BOAOW, KUCIBIMU W IIEJIOYHBIMU PAaCTBOPAMM.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEAMHEHNH.
4. Tlepokcuasl Bogopoma. OCOOEHHOCTH CTpOEHUsT MOJEKynbl. Du3nyeckne M XUMHUUYECKHE
cBoiicTBa. XapaKTepUCTHKA KHCIOTHBIX M OKCHJINTEIBHO-BOCCTAHOBUTENBHBIX CBOMCTB. [Ipak-
THUYECKOE TPUMEHEHUE. BaxkHel e nepoKcuabl.
5. Cepa. CtpoeHue aromMa U BaJICHTHbIE BO3MOXKHOCTH Cepbl. AJJIOTpONHbIE MOAU(DUKALIUYU Ce-
pbl. [TapameTpsl nepexonoB ogHoN MoauduKanuu B apyryto. Haxoxaenue B npupoae. Puznye-
CKHe M XMMUYecKHe cBoicTBa. [IpakTuyeckoe mpuMeHeHue U OMOI0TnYecKoe 3HaUCHHE.
6. CepoBogopoa. Ctpoenue moinekyinbl. Ousnyeckne cBoiicTBa. JlabopaTopHbIE METOIBI TOTY-
yeHus. Xumuueckue cBoiictsa. CepoBogopoanas kucinota. Cyiabduasl MeTamuioB. BoccraHoBu-
TebHAasl XapaKTepUCTUKA CYIb(GUI0B.
7. dQuokcun ceprl. dusnyeckue cBoiicta. JlabopaTopHble crocoObl MONMydYeHUs. XUMHYECKUE
cBoiicTBa. CTpOEHUE MOJIEKYJIBI CEPHUCTON KHCIOThl. XMMUYECKHE CBOMCTBA CEPHUCTON KUCIIO-
Thl. OKUCITUTENFHO-BOCCTAHOBUTENIbHAS XapaKTEPUCTUKA CYIIb(UTOB.
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8. Azor. ®usnueckue cBoiicta. JlaboparopHbie crocoObl MoydyeHusl. XUMHUYECKHE CBOMCTBA.
Hutpuasl. buosnornyeckoe 3HaueHue a3oTa.

9. Ammuak. OCOOCHHOCTH CTpoeHUE MoJieKyIbl. Pusnueckue cBoiicTa. JlabopaTopHOe U MPO-
MBIIUIEHHOE TMOJy4YeHHe aMMuaka. XuMudeckue cBorictsa. Conu aMMOHHUSL.

10. Coequnenus a3ora ¢ BogopoaoM. ['uapokcun amun @u3nyeckre 1 XUMUYECKUE CBOMCTBA.
11. Okcuapl azota. dusnyeckue cBOMCTBa. METOMIbl MOJYYEHU OKCHAOB a30Ta. XUMHUYECKHUE
cBoiicTBa. CpaBHUTEIbHAS XapaKTEPUCTUKA OKCHJIOB a30Ta 10 MEPE YBEINYEHMS CTEIICHH OKHC-
JICHUS a30Ta.

12. Oxcokucnotsl azota. CtpoeHue mMojekyn. @uznueckue 1 XuMuueckue cBorcrpa. [Ipomblii-
JICHHBIE U JIA0OpaTOpHBIE METOAbI MmoiydeHus. OcoOeHHOCTH CBOMCTB pa30aBIeHHOW a30THOMN
KHUCJIOTHI B CPAaBHEHUU C IPYIMMM KuciaoramMu. HuTputel u HuTparbl. OU3nUecKUe U XUMUYE-
ckue cBoiicTBa. [IpukianHoe 3HaUeHHEe a30THOM KUCIIOTHI U €€ COJIEH.

13. ®@ocdop. CtpoeHue u (u3MUECKHe CBOWCTBA ALTOTPOMHBIX Moaudukarmii docdopa.
Haxoxnenue B mpupoje. I[lomyuenue 6emnoro ¢ochopa B madoparopuu. Mepsl 6e30MmacHOCTH
npu pabote ¢ 6ebM Gochopom.

14. Oxcugst pocdhopa. Metoasl nonydenus. uznueckue U XuMHUUECKHe cBOHCTBA. OKCOKUCITO-
ThI (hocpopa. duznyeckre 1 XUMUIECKUE CBOICTBA.

15. Mpibsik, cypbma, BUCMYT. Pu3nueckue U XUMUYECKUE CBOMCTBA MPOCTHIX BemecTB. Cpas-
HUTEJIbHAS XapaKTePUCTUKA CBOMCTB OKCUI0B U THPOKCHJIOB.

16. Yraepoa. Haxoxnenue B nmpupoje. Amnorponssie Mogudukanud. Ou3ndeckue U XumMmu4e-
ckue cBoicTBa. YrneBoaopoasl. Kapouabl metamnos. dusnueckre M XMMUYECKHUE CBOMCTBA.
[TpakTHueckoe MpUMEHEHHUE YIiiepoa.

17. Oxcunpl yraepoga. Ctpoenue mosekyil. @uznueckue cBoicta. I[Ipomeiniennsie u nadopa-
TOpHBIE CHOCOOBI MOMy4YeHHs. XUMHYecKkne cBoicTBa. OKCOKHUCIOTHI yriepoga. KapOoHaTsl.
duznyeckue 1 XUMUYECKHE CBOMCTBA.

18. Kpemuuii. ®uznueckue cpoiicta. [lonyuenne. Xumnueckue cBoiicrBa. KBapi u ero moau-
¢ukamun. OCOOEHHOCTH CTPOCHUS (PU3NUECKHE U XUMHUUECKUE CBOMCTBA. KpeMHHEBbIE KHCIIO-
Tbl. OCOOEHHOCTH XMMHUYECKUX CBOMCTB KPEMHUEBON KUCIOTHI. CHITUKATHI.

19. Oxcua u kucnotsl 6opa. Ctpoenue. duznyeckue U XUMMHUUECKHe cBoilcTBa. CTekiioBaHUE
okcujsia Oopa. Meta - TeTpa - 1 oprobopatsl. [IpakTnueckoe 3HaueHHEe 6Opa U €ro COSMHEHUH.
20. Amomunuii. CTpoeHue HJIEKTPOHHOU oOonouku. dusznueckue cpoiicTBa. HaxoxaeHue B
npupoje. XMMUYECKHUE CBOMCTBA aTFOMUHMUS.

21. Okcup u ruapokcus amoMunnsa. Haxoxaenue B npupoje. @u3ndeckue 1 XUuMHUYECKHE CBOM-
cTBa. AM(pOTEPHOCTb. ATIOMUHATHI M THAPOKCOATIOMUHATBI. MexaHu3M 00pa3oBaHUs THAPOK-
coamoMuHaToB. [IpakTHueckoe NMpuMEHEHHe OKCHA, TUAPOKCUAA ANIOMUHHUS U UX MPOU3BOI-
HBIX.

22. Maruuii. ®u3nveckue cBOWCTBa. XMMUYECKUE CBOMCTBA MPOCTHIX BemecTB. CpaBHUTEIbHAS
XapaKTEPUCTUKA CBOWCTB OKCUIOB U TUAPOKCHUIOB.

23. OOmias xapakTepHCTHKa 3JE€MEHTOB BTOPOH TpYIIbl IJIaBHOW MOArpynmnbl. Pusnyeckue
CBOICTBA. XMMUYECKUE CBOKCTBA: IPOCTHIE BELIECTBA, IEPOKCH/IbI, OKCHU/BI, THIPOKCHIBI.

24. O6mas xapakTepHCTHKa 3JIEMEHTOB NEPBON TpyINIbl TIaBHOW moAarpymnmnsl. HaxoxneHnue B
npupose Pusndeckue cBONCTBA. XMMUYECKUE CBONMCTBA: IPOCTBIE BEIIECTBA, THAPUJIBI, TIEPOK-
CHUJbI, OKCHU/JIbI, TUIPOKCHIBI.

25. O61mue cBOMCTBAa METAILIOB.

26. O6mas xapakTepucTHka 3yeMeHToB moarpymnmbsl xpoma (Cr, Mo, W). CrpoeHue aTomoB,
BO3MO>KHBIE CTENIEHU OKHUCIIeHUs B coenquHeHusx. Haxoxnenue B npupoze. IlpocTsie BemecTna:
buznyeckue U XxuMudeckre cBoicTna. [IpumeHeHue u nonydeHue.

27. CpaBHUTENbHAS XapaKTEPUCTUKA COEIMHEHUI XpOMa C Pa3JIMYHbIMU CTENICHSIMU OKUCIICHHUS.
3aBUCHUMOCTh U3MEHEHUS KUCIOTHBIX U OKUCIUTENbHO-BOCCTAHOBUTENBHBIX CBOMCTB OT CTETIEHU
OKHCIIeHUs. XpOMOBasi KUCIIOTa. XpoMmaTsl U JuxpoMmathl. CTpoeHUe TUXpoMaT aHMOHA. Xapak-
TEepHbIE XUMHUECKHE CBOMCTBA XpOMATOB M AMXpoMaToB. IIpakTueckoe uCroab30BaHuE COEIH-
HEHUU XpoMa.
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28. CoenuHenus MoynbieHa ¥ BoJb(paMa co CTENeHbIo oOkuciaeHus +4, +6. Xapakrep CBOHCTB.
CpaBHEHHE CBOMCTB C COCIMHEHUSIMU XPOMa CO CTEIIEHbIO OKUCIICHUS 6.

29. CpaBHUTEIbHAS XapaKTEPUCTUKA COCTMHEHUI MapraHila ¢ pa3JIMuHbIMU CTETICHSIMU OKHCIIE-
HUA. 3aBUCUMOCTh U3MEHEHHS KHCIIOTHO-OCHOBHBIX CBOMCTB OT CTEIEHHU OKHUCIEeHHs. Mapras-
1eBast kuciaota. OKUCIUTENbHbIE CBOMCTBA IEpPMAHraHAT MOHA B PA3JIMUHBIX cpeax.

30. CoenuHeHHs Keje3a CO CTENEHBI0 OKUCICHUS +2 U +3. QU3NYeCKue U XUMHUUECKHE CBOM-
cTBa. XapakTep U3MEHEHUSI OKCUIIMTEIBbHO-BOCCTAHOBUTEIBHBIX CBOMCTB. Y CTOMYMBBIE KATUOH-
Hble U aHUOHHBIE (opMbl. ['maponus coneil xene3a. BaxHeillne KOMIUIEKCHbIE COEIUHEHUS
xKelesa.

31. Coenunenus: k0b6anbTa U HUKENA CO CTENEHBIO OKUCICHHS +2. OU3NYecKue U XUMUYECKHE
CBOWCTBA OKCHJIOB U THIPOKCHI0B. MHOTr00Opa3ue u yCTOHUYMBOCTh KOMIUIEKCHBIX COSINHEHHA.
OcobeHHoCTH MPOU3BOIHBIX KoOanbTa 1 HuKems (I11).

32. Baxueiinve coequHeHus Meau (OKCHJIbI, THIPOKCUIBI, coiu). Dusndyeckne U XUMHUUECKUE
cBoiictBa. Jlaboparopubie MeTob! mosydeHus. CpaBHUTENbHAS XapaKTEPUCTUKA MMPOU3BOIHBIX
meau (I) u (II). Bogusie pactBopsl coequHennit meau. OOpa3zoBaHHe KOMILJIEKCOB.

33. Baxueiimue coenuHeHus: cepedpa (OKCUABI, THAPOKCUABI, conn). DU3nYecKue U XUMHYe-
cKHe cBoiicTBa. JJaboparopHsie MeToAbI oTydeHus1. KoMIiiekcHbie coequHeHus cepedpa.

34. Metoabl cUHTE3a MPOCTHIX BEIIECTB B 1a00OPATOPUH.

35. Meronbl nOIy4eHHsI OKCUJOB B JJAOOPATOPUH.

36. MeToJibl CUHTE3a THIPOKCHUIOB.

37. Meronbl cuHTE3a COJIEN U KOMIUIEKCHBIX COEIMHEHUI.

[IpuMepHBIi CIMCOK BOIPOCOB K AK3aMEHY
1 cemectp

1. OCHOBHBIE XMMHYECKHE 3aKOHBI. 3aKOH COXPAaHEHUS MACChl U DHEPTUU U €r0 3HA4YCHUE B XHU-
MuUH. 3aKOH IOCTOSIHCTBa cocTaBa [Ipycra. 3akoH KpaTHbBIX OTHOIIeHMH JlanbToHA. 3aKOH IMpo-
CTBIX 00BbeMHBIX oTHoOIIeHUH ['eli-Jltoccaka. 3akoH ABOragpo M BBIBOJBI U3 HET0. XMMUYECKUN
DKBUBAJICHT, 3aKOH DKBUBAJICHTOB.

2. Teopus atoma Bojopozaa o bopy. Ilepsblit u Bropoii moctynarel. OObsCHEHHE CIEKTpa BO-
nopoaa no bopy.

3. KopnyckynsspHO-BOJIHOBOH yanus3M MukpouacTul. Bomnsl ne bpoiins. [Ipunnun Heonpene-
nenHoctu ['eiizenOepra. [lonstue o BonmHoBOM ypaBHeHuM lllpenunHrepa [uisi cTalMOHApHBIX
COCTOAHMM. ['paHNYHAas U y3110Bask MOBEPXHOCTH.

4. Atom Bopopona. KBantoBomexannueckass Mojienb aroma. BonnoBoe ypaBHenue llpenunre-
pa. Pemenune ypasaenus lllpeaunrepa. KBaHTOBBIE YMClla KaK NapamMeTpsl, ONPEAEISIOIUE CO-
CTOSIHHME 3JIeKTpOHa B aToMe. CMbIC KBAaHTOBBIX uncell. PannanbHOe U yriioBoe pacrpeseseHne
AJIEKTPOHHOU IIJIOTHOCTU B aTOME.

5. MHOros1exkTpoHHbId aToM. DG EKTUBHBIN 3apsisl, ACHCTBYIOUIMI HAa OTIAENbHBIN 3JIEKTPOH.
Jnarpamma OJHORJIEKTPOHHBIX YpOBHEHN 3Hepruu. llpuHuunel 3anonHeHus anekrpoHamu AO:
MPUHIMIT HauMeHbllel >Heprun, npuHuun [laynu, npaBuno Xynnpa. IlpaBuno Kieukosckoro.
OneKTpOoHHbIE (HOPMYJIBL.

6. SAnpo kak TMHAMUYECKas CUCTEMa IPOTOHOB U HEUTPOHOB. Y CTOWYMBHIE U HEYCTOWYUBBIE 51]1-
pa. PagnoaktuBHbii pacnan saep. Ilepuon nonypacnana. Koncranta paanoakTuBHOTO pacnaza.
SnepHble peakuy U MpeBpalleHre XUMHYECKUX 1eMeHTOoB. [IpaBuiio casura.

7. CBsA3b IIOJIOKEHUS JIEMEHTA B IIEPUOJUUYECKOM CUCTEME C DJIEKTPOHHBIM CTPOEHUEM €r0 aTo-
Ma. DJIEMEHTHI § -, P -, d -, f - cemeicTB. CBsI3b CBOWCTB DJIEMEHTOB C UX TOJIO)KCHUEM B TIEPHO-
JUYECKOM cucTeMe. BropuuHas U BHyTpEHHSs IEPUOAUYHOCTD.

8. [leproanyeckne ¥ HEMEPUOIUUECKUE N3MEHSIOIINECS CBOMCTBA aTOMOB AJIEMEHTOB. M3MeHe-
HUE BEIIMYUH PAJNYCOB, SHEPIrUU MOHM3ALUHU, CPOJACTBA K DJIEKTPOHY U JJIEKTPOOTPHULATEIBHO-
CTH aTOMOB 3JIEMEHTOB C POCTOM 3apsioB UX saep. [lepnoandHOCTE N3MEHEHUS JIEKTPOHHBIX
KOH(UTrypauuii aToMOB.
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9. Pa3BuTue npeacTaBICHUH O XMMHUYECKON CBA3M. OCHOBHBIE XAapaKTEPUCTUKH XHMUYECKOHN
CBSI3U: JIJIMHA, DHEPTHUS, BAICHTHBIA yroj. [IpudumHbl 0Opa3oBaHusl XUMHYECKOU CBs3H. OCHOB-
HbIE TUIBI XUMHUYECKOU cBsi3u. KoBaneHTHas cBs3b. KBaHTOBOMEXaHHMYECKHE METO/IBI €€ TpaK-
TOBKH.

10. Merox BaneHTHBIX cBsizeit MBC. J[Ba Mexanu3zMa oOpa3oBaHMs KOBAJIGHTHOM CBSI3U: 0000-
LICHHE HECIAPEHHBIX 3JIEKTPOHOB Pa3HBIX aTOMOB M JOHOPHO-akLeNnTOpHbIM. CBOMCTBa KOBa-
JIEHTHOM CBSI3U: HACBIILIAEMOCTb, HAIIPABJIEHHOCTD, IIOJISPU3YyEMOCTD.

11. HacelmaeMocTh KoBaleHTHOM cBs3U. KoBajleHTHOCTE aToMoOB 3yeMeHToB I-ro, II-ro, III-ro
NIEPUOJOB, UX MAKCUMaJIbHAsl KOBAJIEHTHOCTbD.

12. HampaBieHHOCTh KOBaJIGHTHOW CBs3u. [ mOpuam3arus AO. YciioBUsl yCTOMYUBOW THOPUIH-
3anuu AQO. Tumnbl ruOpUIN3aK U TEOMETPUS MOJIEKYJI. O-, -, G-CBsI3U. KpaTHOCTH CBSI3H.

13. TlonsipHOCTDH CBSI3€M M MOSIPHOCTH MOJIEKYJT B 1IeJIOM. JIUTIOIBbHBIA MOMEHT CBSI3H U MOJIEKY-
1bl. [Tonsipu3yeMoCTh KOBAJIEHTHOM CBSI3U. 3aBUCUMOCTbD MOJISIPHOCTH CBSI3U OT €€ JAuHbL. CBsi3u
C U30BITKOM M JE(PHULUTOM BaJIEHTHBIX 3JIEKTPOHOB.

14. Metox monekyinsipabix opoutaneit — MMO-JIKAO. - u n-mMonekynsapHbie opoutanu. Csi-
3bIBAIOIUE, HECBA3bIBaoIMe, paspexisitomue MO. [Ipunnune! 3anonnenus MO. DHepreruye-
CKHE JuarpamMMbl M 3JEKTPOHHBIE (HOpMYJBl MOJEKyd. ['OMOHyKIeapHBIE MOJIEKYIbI, 00pa3o-
BaHHbIE 31eMeHTamu | u Il nepuonos. O0bsCHEHHE TapaMarHeTu3Ma KUciaopoaa.

15. I'ereponyKiI€apHbIE TBYXaTOMHBIE MOJIEKYJIBI, 0OpazoBaHHble 31emeHTamu Il mepuoma CO,
NO. CpaBuenue metogoB MBC u MMO.

16. Mexmornexymsipusie B3aumojeictBus. Cunbl Ban-nep-Banbca /opreHTaniMoHHbIH, HHIYK-
LIMOHHBIN U JHUCTIEpCUOHHBIN 3(pdexTs/. BogopoaHas cBsi3b, MEKMOJIEKYJISIPHAs U BHYTPUMOJIE-
KyJspHas. BiusiHue BOJOpPOIHONM CBSI3U Ha CBOMCTBA BEILECTB, €€ POJib B OMOJIOTMYECKUX IPO-
1eccax.

17. Knacteps! /Ha mpuMepe KapOOHHIIOB TEPEXOIHBIX IJIEMEHTOB/. M-KOMILUIEKCHI /HE TIpUMeEpe
deppouena/. Coenunenus BkiatoueHus. CynpaMosieKysipHble COETUHEHNUS.

18. IToHsiTvEe O 30HHOM TEOPUM KPUCTAJUIMYECKOTO COCTOSIHUS. 30Ha IPOBOJAUMOCTH, BaJI€HTHAs,
3arnpeleHHas. 30HHasi CTPYKTypa JUAJIEKTPUKOB /aMas, XJIOpU HaTpHsl, OKCUI MarHus/, moiy-
IIPOBOJAHMKOB /T€PMaHMI/, BELIECTB C METANINYECKON TPOBOJUMOCTBIO /METaJlIbl, OKCUJ TUTAHA
11, HaTpuii- BoJab(ppaMoBbie OPOH3BL/.

19. Monnas cBs3b. CBolicTBa HOHHOM CcBsi3U. loHHBIE KpucTaunueckue pemeTku. [lonspusanus
U TIOJSPU3YIOLIEE EHCTBUE MOHOB, UX BIIMSHHE Ha CBOMCTBa BellecTB. CBOMCTBa BELIECTB C
VOHHBIM TUIIOM CBSA3EH.

20. OcHOBHbIE TUIBI aTOMHBIX JeQEeKTOB B KpHcTaiax /pasynopspodyeHue tuna IllorTku u
O®penkens/. Hectexuomerpuueckue coenuHenus. beprommmnel u gansronunsl. Juddysus npu
XUMHUYECKHUX PEAKIMSIX B TBEPBIX BEIIECTBAX.

21. TBepnoe cocTosHUE BEIECTBA — KpUCTAIIMYecKoe U amopdHoe. MaeanbHble KpUCTAILIBL.
ONEeMEHTBl CUMMETPUM KPHUCTAJUIA: LIEHTP, OCh, IJIOTHOCTh CUMMETpuH. Kpucrammueckue cu-
cTeMbl. XMMHUYECKasl CBSI3b B KpUCTAJUIaX. DHEPrusl peleTKH HOHHOTO KpHUCTaslia.

22. Cucremsl. CHCTEMBI OTKPBITBIE, 3aKPBITHIE, U30JUPOBaHHbIE. BHYTpEHHS SHEPTUs CUCTEMBI.
Temota, pabora. [-b1it 3aKoH TepMouHaMUKH. TernoBbie A3PGEeKThl XUMHUUECKUX peakiuil. JH-
TaJIbIUs. DHTANBINA 00pa30BaHMs XUMHUUECKUX COeAMHEHUH. 3aKkoH ['ecca, creicTBUS U3 HETO.
23. Ilonsitue 06 suTponuu. I1-o¥ 3akoH TepMoauHaMUKU. MI30XOpHBIN U M300apHbIl MOTEHIINA-
abl. DHeprusi ['mb6ca Kak TepMOIUHAMUYECKHH KPUTEPHH BO3MOXHOCTH CaMOIPOHM3BOJILHOIO
MPOTEKaHUs Tpollecca B 3aKPBITHIX CHUCTEMaX. 3aBUCUMOCTb M3MEHEeHHs 3Hepruu ['mbbca ot
TEMIIEPATYPBI, JaBICHMSI, KOHLIEHTPALUN PEarupyOLINX BELUIECTB.

24. CKOpOCTh XMMHUYECKHX PEaKIMM, €€ KOJWYECTBEHHOE BbIpakeHHeE. VICTMHHas u cpenHss
CKOPOCTh. DaKTOpPBI, BIUSAIOIINE HA CKOPOCTh pEaKLUU. 3aKOH AEUCTBHUS Macc, €ro NpUMEHEHNE
JUTSl TOMOT€HHBIX U T€T€POTE€HHBIX CHCTEM.

25. . KoHcTaHTa CKOPOCTH XMMHUYECKON peakiuu. MOJIEKYISIPHOCTh U MOPSIIOK PeaKuu. Jiie-
MEHTapHbIe MOHO-, OM- U TPUMOJIEKYJSPHbIE peakuu. Pa3MepHOCTh KOHCTaHTBI CKOPOCTH pe-
akuuu. Onpenenenne nopsaaKa peakiyH.
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26 HeoOpatumblie 1 OOpaTHUMbIE XHMUYECKHE PEAKIMU. Y CIOBHE OOpPaTUMOCTH U HeoOpaTH-
MOCTH XMMHYECKHMX MPOLECCOB. XMMUYECKOEe paBHOBecHe. KOHCTaHTa XMMHUUYECKOrO0 paBHOBE-
cus, ee cBiA3b c osHepruei ['nb6ca. CwmemieHne xumuyeckoro paBHoBecus. [lpuanmm Jle-
[[Tarenpe. @a30BbIE PABHOBECUSI.

27. IlpaBuno a3z I'ub66ca. OcHoBHBIC THMHBI (HA30BBIX AMATPAMM JABYXKOMIIOHEHTHBIX CHCTEM:
CHUCTEMBI C HEOIPAHMYEHHON paCTBOPUMOCTBIO, SBTEKTUUYECKUE CUCTEMBbI, CUCTEMBI, BKIIFOYAIO-
[[1M€ KOHTPY?HTHO U MHKOHTPYIHTHO TUIABSIIIIUECS XUMUYECKHUE COCTUHECHHUS.

28. 3aBUCUMOCTh CKOPOCTH peakiuu oT temmeparypsl. [IpaBuno Bant-I'odda. [Tonsarue o6 ak-
THUBHBIX MOJICKYJIaX W SHEPTrUU aKTUBALMM Mpolecca. YpaBHeHue Appenuyca. OnbITHOE ompe-
JIeJICHUE SHEPTUU aKTUBALUU.

29. IIpocToii, NOHHBIN U paJuKaIbHBIA MEXaHU3Mbl XUMHUUECKUX peakiuid. ClI0)KHbBIE IPOLECCHI.
[TapannenpHble, TOCIEI0BATENbHBIE, CONPSKEHHBIE U LENHbIEe peakunuu. OTOXUMUYECKUE pe-
aKIIIH.

30. ITonsiTue o karanuse. BiusHue KaTannM3aTopoB Ha CKOPOCTh peakuuu. Buabl karanumsa: ro-
MOT€HHBI!, FETEPOTreHHBIN, aBTOKaTaIN3. [10J10)KUTENBHBINA U OTpULATENbHBINA KaTanus3. [lonsarue
00 nnruburopax. @epMeHTaTUBHBIN KaTanu3. OCOOEHHOCTH KaTaJTUTHYECKUX peakuuid. Mcnonb-
30BaHUE KaTajan3a B IPOMBILIUIEHHOCTH.

31. Konuentpanus pactBopoB. CriocoObl BeIpayKeHUsI KOHIIEHTPAIMKU PacTBOpOB. MaccoBasi J10-
Js1 pacTBOPEHHOr'O BEIleCTBAa B IpoleHTaX. MoJsuibHas, MoJispHasi, MOJISpHas KOHLEHTpaLus
SKBUBAJICHTA, TUTP.

32. KonnuraTuBHbIE CBOMCTBA MOJIEKYJSIPHBIX pacTBOpoB. [loHmkeHue Temmeparypa 3amep3a-
HUs, MOBBILIEHUE TEMIIEpaTypbl KUIEHUs1 pacTBOpoB. Ocmoc. OcMoTHYECKOE NaBieHUE. 3aKOH
Payns, Baat-T'odda.

33. OCcHOBHBIE TIOJIOKEHUSI TEOPUU INEKTPOIUTHYECKON nucconnanuu. Pabotel C. Appenuyca u
N.A. KabiykoBa. MexaHu3M AucCOIMAIMK BEIIECTB C pa3HbIM TUIIOM XUMUYECKOU cBsi3U. Poib
MOJISIPHBIX MOJIEKYJI BOJBI B MPOLECCAX OUCCOLMALMN U MOHU3ALMM BEIIECTB. DHEPreTUKa Ipo-
1ecca IMCCOLMALINH.

34. Crenensb areKTponuTHUecKor aqucconnanuu. CuiabHbIe U ciaaldble deKTpoauThl. VIcTHHHAS U
KaXyIiascsi cteneHb nonusanuu. [lonstue o koaddummente aktuBHocTH. [loHATHE O Teopuu
CWJIbHBIX 2JIeKTponuTOB. [[puMeHeHne 3akoHa JeMCTBHS Macc K MPOIECCy HOHU3AIMU CIa0bIxX
anekTponnToB. KoHcTanta nonnzanuu. CMenienre paBHOBECUSI HOHU3ALNUN CIIA0BIX 3JIEKTPOIH-
TOB.

35. PacTBOpUMOCTb Ta30B B XKHUAKOCTAX. PacTBOPUMOCTh >KHIKOCTEM B XUAKOCTU. PacTBopu-
MOCTh TBEPJBIX BellecTB B Boje. KoadduimeHT pacTBOPUMOCTH M €0 3aBUCUMOCTH OT TE€MIIe-
patypsl. KpuBsie pactBopumMocT. HachlieHHBIN pacTBOp Kak JUHAMUYECKas PaBHOBECHAs CH-
creMa. [lepechllieHHbIE PACTBOPHI U YCIOBUS UX ycToWunBOCTU. Kpucramnuszanus TBEpAbIX Be-
1iecTB U3 pacTBopoB. Kpucrammoruaparsl.

36. Mexanu3sMm mpoiiecca pactBopenus. CoapBaTalys /Tuapartaius/ Npu pacTBOpeHUuu. PaboTs
.1 MenneneeBa 1o TeOpur pacTBOPOB. TepMoanMHaMKKa MMPOLECCA PACTBOPEHUSI.

37. DnexTponuThueckas aucconuanus Boasl. oHHOE mpou3BeneHue Bobl. BiusiHue temmepa-
TYphl Ha MPOLECC TUCCOMAru Bobl. Bogopoausiii moka3arens pH. Bomopoansiil mokaszarenb
OMONOTHYECKHX KHUAKocTel. NHIUKaTOpEI.

38. KucnoTel, OCHOBaHHUS U COJIM B CBETE TEOPUHU DJICKTPOJIUTHUECKON aucconuranyu. CTyneHya-
Tas qucconuanus. OCHOBHBIN M KUCIOTHBIM THUI MOHU3AIUU THIPOKCHIIOB. AM(OTEpHBIC TH/I-
POKCH/IBI. 3aBUCUMOCTD THTIA JUCCOIUAINHA U CHIIBI THAPOKCUIOB OT OTHOCUTEILHOMN TOJISPHO-
CTH XMMHUYECKHUX CBSI3€H B MOJIEKyax.

39. IIpoTonuTryeckas Teopus KUCIOT U OCHOBaHUM. OCHOBHBIE MTOJIOXKEHUS Teopuu bpeHcrena-
Jloypu. ComnpsikeHHbIE KHUCIOTBI U OCHOBaHMs. KOHCTaHTa MpPOTOJUTUYECKOTO PABHOBECHSI.
JIbroM COBBI KMCIOTHI U OCHOBAHMS. TE€OpHs CaTbBOCHCTEM.

Peaknuu B pacTBOpax 3MEKTPOIUTOB /MOHHBIE peakiuu/. MeXxaHu3M MPOTEKaHHs peakiuil B
pacTBopax JIeKTpoanToB. HarpaBieHHOCT, OOMEHHBIX peakluil B paCTBOPAX 3JIEKTPOJIUTOB.

33



40. Peakiuu B pacTBOpax 3JIEKTPOJIUTOB /MOHHBIC peakuun/. MexaHu3M MpOoTeKaHHs peakiuil B
pacTBopax 3JeKTpoauToB. HampaBieHHOCTs OOMEHHBIX peakIUil B pacTBOPAX AJIEKTPOJIUTOB.
IIpaBuno beprosue. Mcnonp30BaHue 3HAYEHWM CTAaHAAPTHBIX JDHTAIBIUN M CTAaHIAPTHBIX U30-
OapHBIX MOTEHINAJIOB [yl OLIEHKU HAIPaBJIEHHOCTH PEAKIIUH.

41. I'mpponus coneil. Pasnele cinydyau ruaposnsa. Peakuust cpeasl B BOJHBIX pacTBOpPax COJEH.
Crenenb n koHCcTaHTa ruapoausa. CryneHuaTsiii ruipoan3. GakTopbl, CMELIAOIIAE PAaBHOBECHS
TUAPOIN3a

42. PaBHOBeCcHE B HACBILICHHBIX PacTBOpax MaJOPACTBOPUMBIX MIEKTposnToB. [IponsseneHue
pacTBOPUMOCTH. Y CIIOBHS 00pa30BaHUs U PACTBOPUMOCTH OCAIKOB.

43. Peakuuu, uaymue ¢ U3MEHEHHEM CTEIIEHU OKHCIEHHUS aTOMOB 3J1eMEHTOB. OKUCIHUTEIN U
BoccraHoBuTenu. Kiaccupukanus OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeToasl co-
CTaBJICHUsI YPAaBHEHMH OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMN: 3JIEKTPOHHOro OajiaHca,
MOHHO-3JIEKTPOHHBIN. DKBUBAJIEHTHI OKUCIIUTENEH U BOCCTAHOBUTEIIEH.

44. KommekcHble coenuHenusa. OCHOBBI KOOPAMHAIIMOHHON Teopuu BepHuepa. BepHepoBckas u
COBpPEMEHHAs1 HOMEHKJIaTypa. M30Mepusi KOMIIIIEKCHBIX COCMHEHUM, BUbI H30MEPUU: KOOPIH-
HAllMOHHAs, MOHU3ALIMOHHAs, CBA3€Bast, THAPaTHAsA, IPOCTPAHCTBEHHAs, ONITUYECKAs.

45. lucconuanus KOMIUIEKCHBIX coelnHeHui. KoHcTanTa ycTOWYMBOCTH — BaXKHEHIIas xapak-
TEPUCTHUKA KOMIIJIEKCHOTO COEIMHEHUS.

46. KonuuecTBEHHBIE XapaKTEPUCTUKU OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX MEPEXO0B. DJIEK-
TPOJHBIEC MOTEHIMANIBI MEeTaUIOB. ['abBaHMUYECKUi 31eMEeHT. BOogopoHBIi 37€KTpOJ U BOJO-
POJHBINA HYJIb OTCYETa NOoTeHUUan0B. CTaHAApTHBIE YCIOBHS U CTaHIAPTHBIN MOTEHIMAI MOJY-
peakuuu. YpaBHeHue Hepucra. Bausaue pH, kommiexkcooOpa3oBaHus u 00pa3oBaHMs MaJlo-
pPacTBOPUMBIX COESAMHEHUN HA BEIMYMHY OTEHIIMAJIA.

2 cemecTp
1. OOmas xapakTepucTuka 3nemMeHToB VII rpynmsl riaBHOW noAarpynmnsl. XapakTepuCcTUKa MO-
nexyn Haly. @usnueckune n XuMUYECKHE CBOWCTBA rajioreHoB. JlabopaTtopHble U MPOMBIILIIEH-
HbI€ CIIOCOOBI MOTYYEHUS TalOT€HOB.
2. CpaBHuTeNbHAs XapaKTEPUCTHKA TaJlOT€HOBOJOPOAHBIX COECIUHEHMI: SHEpPreTH4ecKue Xa-
PaKTEPUCTUKH, XapaKTep CBA3U M MIEKTpPOHHOE cTpoeHue Moisekysn HHal. MeTtoael nomyuenus
u  (¢uzMueckue  CBOICTBa  TrajoreHoBOAOpPOAOB.  KuCIOTHBIE W OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA, PEAKLIMOHHAS CIIOCOOHOCTb. [ 'alloreHuiIHble HOHBI U X COCTOSI-
HUE B BOJIHBIX PACTBOPAX
3. OOmias XxapakTepuCcTUKa OKCUIOB TanoreHoB: [lomyueHne u XMMHUYECKHE CBOMCTBA OKCUIOB.
VYeroitunBocTh okcu1oB. OCOOEHHOCTH coenuHeHni ¢pTopa U oaa ¢ KuciopoaoM. Biaumoneit-
CTBUE OKCHJIOB C BOJOW. OKCOKHCIIOTHI.
4. Metoabl oy4yeHUs! U XMMHUYECKHE CBOMCTBA OKCOKHCIIOT rajoreHoB. CpaBHUTENIbHAS Xapak-
TEPUCTHUKA CHUJIBI U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB OKCOKHCIOT M MX IPOU3BOJ-
HBIX.
5. OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKLIUU TAJIOTEHOB U UX COEAMHEHUI B BOJHBIX PACTBO-
pax. BzaumopeiicTBHe NpPOCTBIX BEIIECTB C BOJOW, KHUCIBIMU U IIEJIOYHBIMU PACTBOPAMHU.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEAMHEHNH.
6. OOmras xapakTtepucTuka aneMeHToB VI rpynmnel riaaBHoi nmoarpymnmbsl. CTpoeHHe 3JIeKTPOH-
HBIX 000JIOYEK aTOMOB, NMOTEHIMAIBl MOHU3ALUHU, CPOJICTBO K 3J1eKTpoHy. CpaBHUTENbHAs Xa-
pPaKTEepUCTHKA BAJEHTHBIX BO3MOXHOCTEM aTOMOB M MX CTEleHeW okucieHwus. [Ipocteie Bemre-
CTBA, LIETIOYEYHBIE CTPYKTYPBI, U XapaKTEPUCTUKU MOJIEKYI X».
7. CpaBHHUTENbHAS XapaKTEPUCTHUKA BOJOPOIHBIX COEAMHEHUN. DHEPreTHUECKUe XapaKTepUCTH-
KM, XapakTep CBA3M U cTpoeHue moiekyna H,X. Meroasl mosyueHuss 1 OCHOBHBIE XMMHUYECKHE
CBOICTBa XaJIbKOT€HOBO0PO/10B. XalbKOT'€HH/IHbIE HOHBI U UX COCTOSIHUE B BOJIHBIX PacTBOpaXx.
XaabKOr€HU bl METAIIIOB.
8. Kucnopon. Banentusle Bo3MoxHOCTH atroma. CTpoeHHE MOJIEKYNbl KUCIOpoAa. AJIOTpOI-
Hble Buaon3MeHeHus. Haxoxaenue B npupoae. PU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIOPO-
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na. Okcuabl, MEPOKCUIbI, HAANEpOKCUIbl. CpaBHUTEIbHAS XapaKTEPUCTUKA CBOMCTB 030HA U
KHCIJIOPOJa.

9. Ilepokcuabl Bomopona. OCOOEHHOCTH CTPOSHHUS MOJNEKYyabl. DU3HUECKHEe W XUMUYECKUE
CBOMCTBA. XapaKTEPUCTUKA KUCIOTHBIX U OKCHJIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB. [Ipak-
THYECKOE IPUMEHEHNe. BakHelme nepoKCUIbl.

10. Cepa. CtpoeHne aToMa ¥ BaJICHTHBIE BO3MOYKHOCTH CEphl. AJUTOTPOITHBIE MOAU(PUKAIINH CE-
pol. [Tapamerpsl nepexonoB onHOM Moaudukanuu B Apyryto. Haxoxaenue B npupoe. Ousmnye-
CKH€ U XUMUYECKue cBoiicTBa. [IpakTueckoe npuMeHeHne U OMOIOTHYECKOe 3HAYCHHE.

11. CepoBomopon. CtpoeHue monekynsl. Ousznyeckue cBoiicTBa. JIabopaTopHbIE U MPOMBIIII-
JICHHBIE METOJBI IMoyydeHusa. Xumuueckue cpoictBa. CepoBonopoanas kuciora. Cynbuabl
MeTaJIoB. BoccTaHoBHTEIbHAS XapaKTEPUCTUKA CYTb(UIOB.

12. CoenuiHeHus cepbl co creneHblo okuciaenus +4. Jluokcun cepbl. Ctpoenue Mosekyibl. Ou-
3u4yeckre CBOHCTBa. JlabopaTopHble UM TPOMBIIUICHHBIE CIIOCOOBI MONyYEHHs. XHUMHUYECKHUE
cBoiicTBa. CTpOEHHE MOJIEKYIIBI CEPHUCTON KUCIOThl. XMMUYECKHUE CBOMCTBA CEPHUCTOMN KHUCIIO-
Tbl. OKHCITUTETHFHO-BOCCTAHOBUTEIbHAS XapPaKTEPUCTHKA CYJIb(PUTOB.

13. CoennHeHus cepbl €O CTENEHbl0 okuciaeHus +6. Tpuokcun cepsl. CTpoeHue Moiexysbl. Ou-
3UYECKUE U XUMHUYECKHe CBOMCTBA. CTpPOCHUE MOJIEKYJIbI CEpHON KUCIOTHL. DU3NUECKUE U XH-
MHUYECKHE CBOWCTBA CEPHOM KHCIIOTHI.

14. OKCOKHUCIIOTHI Cephl: MPUYNHBI KX MHOT000pa3us, KjJaccu(uKaius, CTpOCHHE U XUMHUIECKHE
cBoiictBa. OneyM. [IpakTideckoe 3HadeHHE CEpHOU KHUCIOTHI U cylb(}aTtoB. OCHOBHBIE CTauU
MPOMBIIIUICHHOTO MOTYyYEHHUS CEPHOM KUCIIOTHI.

15. Cenen, tennyp nojsonuil. dusnveckue cBoiicTBa. XMMUYECKUX CBOICTBA OCHOBHBIX COEIU-
Henuid. Kucnorst H;XO3 u H,X04: cTpoeHne Mosiekys, XMMHUYECKHE CBOMCTBA, METOIbI TIOJTy4e-
HUus OCOOEHHOCTH CEJIICHOBOM M TETypoBOM KHCIOT. [IpakTuiyeckoe MCHOIB30BaHUE CElieHa,
TEJUTypa U MOJIOHUS.

16. Obmas xapakTepuCTHKa 3JIEMEHTOB V TPYIIBI TIaBHOW moArpymnmbl. CTpoeHue 3JIeKTPOH-
HBIX 000JI04Y€K aTOMOB, MOTECHIIMAJIBI HOHU3AIUH, CPOJICTBO K 3JEeKTpoHY. OCOOEHHOCTH CTpOe-
HUS MOJIEKYJIBI a30Ta.

17. Azot. Ctpoerue Mosiekyinbl azora. Haxoxaenue B npupozae. @usnueckue cBoiictra. [Ipo-
MBIIUJIEHHBIE U Ta00paTOpHbBIE CIIOCOOBI MOTyYeHUs. XuMuieckue cBoiictBa. Hurpuasl. buomno-
TUYECKOe 3HaYeHHE a30Ta.

18. Ammuak. OcoOeHHOCTH cTpoeHue MouyieKyibl. Pusmdeckue cpoiicTBa. JlaboparopHoe u
MPOMBINIUICHHOE MOJyYeHne aMMHuaka. XuMmuueckue cBorctBa. Conu ammonus. [Ipaktuyeckoe
3HaUYECHHE aMMHaKa.

19. CoenuHenus a3oTa ¢ BOJOPOAOM. AMMHAKaThl, aMubl. [ uapasud. Ousndyeckue U XuMuye-
CKHe CBOMCTBA. [ MAPOKCHI aMHH, a30THUCTO BOJAOPOAHAS KUCIO0TA. PU3HUECKUE U XUMUYECKUE
CBOMCTBA. A3HUIEL.

20. Oxcupapl azota. PopMbl CYHIECTBOBAaHUS, CTpoeHUE MoJieKyl. Pusnueckue cpoiicTBa. Meto-
JIbI TIOJTyYEHUsI OKCUJIOB a30Ta. XUMHUYECKHe cBOMCTBAa. CpaBHHUTENbHAS XapaKTEPUCTHUKA OKCH-
JIOB a30Ta M0 MEpe YBEJIMYEHUS CTETICHN OKUCIICHUS a30Ta.

21. Okcokucnotsl azota. CTpoeHue Mosiekyn. Pu3nyeckue 1 XuMHu4eckue cBorctna. [Ipompini-
JICHHBIE U JIA0OpaTOpPHBIE METOBI MoiaydeHHus. OcoOEHHOCTH CBOWMCTB pa30aBIEHHOW a30THON
KHUCJIOTHI B CPaBHEHUH C JPYTUMH KHcIOTaMu. HUTpuThl M HUTpaThl. OU3NYECKUE U XUMHYE-
ckue cBorcTBa. [IpukinagHoe 3HaUeHUE a30THOM KUCIIOTHI U €€ COJIEH.

22. ®ochop. CrpoeHue u (QPu3MUECKHE CBOWCTBA aJUIOTPOIHBIX Moaudukanuii ¢docdopa.
Haxoxnenune B npupone. [lomyuenune dochopa. Xumuueckue cpoiictBa. @ochuiapl. Xumunye-
cKkHe cBoicTBa ¢ochuHa B cpaBHEHHH C aMMHakoM. CpaBHUTENIbHAS XapaKTEPUCTHKA rajore-
HUJIOB TPH U TIeHTa ranorenu1oB pochopa bruonoruueckoe 3nauenue docdopa.

23. Oxkcupsl pochopa. Metoasl nonydenus. duznueckue U XuMUUeckre cBoicTBa. OKCOKUCIO-
THI (pochopa. Puzndeckne u XxuMudeckue cBorictBa. OcoOEHHOCTH CTpOoeHUS MOIH(POochHOPHBIX
kucyoT. ®ochutet u pocdatel. [IpuknanHoe 3HaU€HNE OKCOKHUCIIOT M X COJICH.
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24. Mpuubsk, cyppMa, BUcMyT. Haxoxaenue B npupoje. @u3nyeckue U XUMUYECKHUE CBOKWCTBA
npocThIX BemecTB. CpaBHUTENbHAsA XAPAKTEPUCTUKA CBOWCTB OKCHIOB M TMAPOKCUIOB. [Ipak-
TUYECKOE IPUMEHEHUE.

25. O6mras xapaktepucTuka 3aeMeHToB IV rpynmsl riaBHONW noarpymnmbl. CTpOSHHE IEKTPOH-
HBIX 000J104eK aToMoB. [loTeHIManbl HOHU3ALMK, CPOJICTBO K 3JIEKTPOHY. IIpocThie BemecTsa,
amorponusi. OcOOEHHOCTH CTPOEHUS KPUCTAJUIMYECKUX PELIETOK.

26. Yraepoa. Haxoxaenue B mipupojae. AmtoTpomnsabie Mogudukanuu. Ou3ndeckue U XuMude-
CKHe cBOMcCTBa. YrieBoaopoasl. Kapouabl MeramnoB. @u3ndyeckue U XMMHUYECKHE CBOWCTBA.
[TpakTHueckoe npuMeHeHue yriepoaa. buongoruueckas poib.

27. Oxcunael yriepoaa. CtpoeHue Mosiekyi. dusndeckue cBoricTa. [IpoMeluieHHBIE U JTabopa-
TOpHBIE CIOCOOBI TOJYYEHHUs. XUMHUECKUEe cBoWcTBa. OKCOKHMCIOTHI yriepona. KapOoHaTsl.
®du3nueckue U XUMHUYECKHe CBOMCTBA. [IpukianHoe 3HaueHne yrojJbHON KUCIOTHI U €€ COJIEH.
28. Kpemuuii. @usnueckue cBoiicta. [lonydyenne. Xumuueckue cBoiictBa. Kapu u ero monu-
¢ukanuu. OcoGeHHOCTH CTpoeHUs PU3NYECKUE U XUMUYEeCKue cBoicTBa. KpeMHueBbie Kucio-
Thl. OCOOCHHOCTH XMMHUYECKHX CBOMCTB KPEMHUEBOH KUCIOTHI. CHITMKATHI.

29. I'epmanuii, onoBo, cBuHell. Haxoxnaenue B npupoge. @uznueckue CBOMCTBA MPOCTHIX Be-
niecTB. AJIoTporHble Moaudukanuu ojgoBa. CpaBHUTENbHbIE CBOMCTBA OKCHIOB U THIPOKCH-
noB. Conu onoBa u cBuHIA. X pactBopuMocThs U ruaponus. [Ipakruueckoe npuMeHeHue rep-
MaHus, 0JI0BA U CBUHIIA.

30. bop. Ctpoenue 251eKTpOHHOK 0000ukH aToma. HaxoxaeHue B npupoe. Pu3ndecKkue CBOM-
cTBa. XMMHUYECKHE CBOWCTBA: COEAMHEHUS C BOJOPOIOM, OopaH u aubopan. DopMbl U CTpOCHUE
MoJieKkys MeToibl nonyyenust 0opanoB. Pu3nueckre U XUMUYECKUE CBOWCTBA OOPAHOB.

31. Oxcua u kucnotel 6opa. Crpoenue. Ouznyeckre U XUMHUYECKHE CBoOicTBA. CTEKIOBaHUE
okcua 6opa. Mera - TeTpa - 1 oproboparsl. [IpakTuyeckoe 3HaueHHE OOpa U €r0 COSAMHEHHIA.
32. Amomunuii. CTpoeHHe IJIeKTpOHHOU oOosouku. dusnyeckue cpoilicTBa. HaxoxiaeHue B
npupoje. XuMUYECKHe CBOWCTBA amtoMUHUS. OKCHI altOMUHUSA: (PU3NYECKHE M XUMUYECKUE
cBoiicTBa. AntomuHaTthl. [lonyuenue amomunus. [lpaktuueckoe 3HaueHue.

33. Okcua u rugpokeua amomMuHus. Haxoxaenue B npupoje. Puznueckue 1 XMMHUYECKHUE CBOM-
cTBa. AM(pOTEpHOCTh. ANIIOMUHATHI M TUIPOKCOAIIOMUHATHI. MeXxaHu3M o0pa3oBaHUs THIPOK-
coatoMuHaTOB. [IpakTHUeckoe MpUMEHEHNE OKCHAA, THAPOKCHIA AIFOMUHUSA U UX MPOU3BOJ-
HBIX.

34. T'annuid, Uaaunit Tannumii. @u3nyeckre cBOMCTBa. XMMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB.
CpaBHHUTENBbHAS XapaKTEPUCTHUKA CBOWCTB OKCHJIOB U TUJIPOKCUIOB rajuus, uaaus tamms. Co-
€IMHEHUs TaJUIUsl B CTeneHu okucienus +1. [IpakTuueckoe npuMeHeHUe rajuivsl, UHIUSL, Taausl.
35. bepunnuii. Marauii. CtpoeHue 3JIeKTPOHHBIX 000JI04eK aTroMOB. HaxokzeHue B mpupo/e.
®du3nueckue CBOMCTBA. XMMHUYECKHE CBOMCTBA MPOCTHIX BenlecTB. CpaBHUTENbHASI XapaKTEepH-
CTHKa CBOWCTB OKCHJIOB U TUApPOKcHIOB. IlomyueHue mpaxTuueckoe NpuUMEHEHHE Oepuiuius,
MarHusi ¥ uX COeMHEHUH.

36. OOuiast XapakTepUCTUKA JIEMEHTOB BTOPOW I'pyMIbl IMIaBHOM moArpymnmbl. CTpoeHue 3JeK-
TPOHHBIX 00OJIOYEK aTOMOB, MOTEHIIMANBI MOHHU3AINH, CPOJACTBO K AJIEKTpoHY. HaxoxaeHue B
npupoae dusnyeckue cBOMCTBA. XMMHUYECKUE CBOMCTBA: MPOCTHIE BEIIECTBA, MEPOKCUIBI, OK-
CUJIbL, TUAPOKCHUIBI. MI3MeHeHre OCHOBHBIX CBOMCTB. [IpakTHueckoe 3HaueHuE.

37. OOuiasi XapakTepUCTUKA AJIEMEHTOB MEPBOI IPYIIbI NIaBHOM noArpymnmnbsl. CTpoeHHe 3JIeK-
TPOHHBIX 00OJIOYEK aTOMOB, TOTEHIIMANBI MOHHU3AINH, CPOJCTBO K AJIEKTpoHY. HaxoxaeHue B
npupoae duznueckre CBOMCTBA. XUMUYECKUE CBOMCTBA: MIPOCTHIE BEIIECTBA, TUIPHUIBI, TEPOK-
CHUJIBI, OKCUBI, THIPOKCH IBI. OCOOCHHOCTH OKCUAA U TUApoKcuaa autus. [Ipaktudeckoe 3HaUe-
Hue. buonornyeckas posib HOHOB HATPHS U KaJIusl.

38. OcoGennoctu crpoerus d u f snemenroB. OpOuTanpHbIe PAIUYChl, SHEPTUM MOHHM3AIINH,
CPOACTBO K 3JEKTpOHY. BropuuHas nepuogudHocTb. OTIMYUS OT IJIEMEHTOB TJIABHBIX IOA-
rpynn. 3aKOHOMEPHOCTH U3MEHEHHUs (PH3UYECKHX M XUMUYECKUX CBOWMCTB B MEpHOJaX M MOJ-
rpymnmnax.. I3MeHeHne cBOMCTB COEIMHEHNN 110 MEPE N3MEHEHUS CTEIIEHEW OKUCIICHUS.
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39. OOmrast xapakTepUCTHKa JJIEMEHTOB CKaHIUsS, UTTpUs, JaHTaHAa. HaxoxxaeHue B mpupoze.
®usnueckue M XUMHUYECKHE CBOKMCTBA MPOCTBIX BenlecTB. CpaBHUTEIbHAS XapaKTEPHUCTHKA
CBOMCTB OKCHJIOB U TMAPOKCUIOB. [1oiydeHre U IpakTUYECKOE 3HaYCHUE.

40. OOmas xapakTepucTuKa JIJAaHTaHOUJO0B. OCOOCHHOCTH CTPOCHHS aTOMOB 3JIeMEHTOB. [loHs-
THE JIaHTaHOHIHOTO Ccxatus. Haxoxxnenue B mpupoae OOmme pusnyeckne u XUMHYECKUE CBOM-
ctBa.. OcobeHHOCTH coequHeHui nepusi. O0me crnocoObl MOMyYeHUsI U MPaKTUUYECKUE 3Haue-
HUE.

41.00mas xapakTepuCTHKa dJIeMeHTOB noArpynnsl Tutana (Ti, Zr, Hf). Haxoxxnenue B mpupo-
ne. @usnyeckue cpoiictBa. CpaBHUTENbHAS XapaKTEpUCTHKA CBOMCTB IPOCThIX BeuiecTs. [lomy-
YEHUE U IPAKTUYECKOE 3HaueHue. BaxkHelme TUTaHOBBIE CILIABBI.

42. CoeuHeHHs] TUTAHA CO CTEHEHIMU okuciienus, +4, +3, +2. OcoOeHHOCTH OKCHIOB THUTAHA.
®a3pl Marnenu. Ocob6ennoctu coequnenuii TiHaly. VI3MeHeHue xapakTepa CBONCTB COEIHMHE-
HUHM TUTaHa, C YBEJIMYEHUEM CTENEHU OKucieHHUd. [IpakTuyeckoe NMpuMEHEHHE OKCHJa TUTaHa
(Iv).

43. CpaBHMTENbHAS XapaKTEPUCTHKA COEIMHEHUI (OKCHIOB TMAPOKCUAOB, FAJIOI€HUIOB) LUP-
KoHUs U radHusa. Baxueiimme coennnenus: nupkonus. [Ipaktuueckoe npumeHeHune d6anaenenta
U IIUPKOHA.

44. O0wmas xapakTepuCcTUKa 3JeMeHToB noarpynmsl BaHaaus (V, Nb, Ta). Haxoxnenue B npu-
pone. Pu3nyecKne U XMMUYECKHE CBOMCTBA IPOCTHIX BewlecTB. llosydeHue m mpakrtryeckoe
3HaueHue. KinacrepHele coeiuHeHUss HUOOUS U TaHTaja.

45. CpaBHuUTENIbHAsA XapaKTEPUCTUKA COCIUHEHUN BaHaaus (OKCHIBI U TUAPOKCUIbI) C pa3any-
HbIMU CTENEHSAMHM OKUCJIEHUs. XapakTep M3MEHEHMS KHUCIOTHBIX M  OKHUCIHUTEIBbHO-
BOCCTAaHOBUTEIIbHBIX CBOHCTB. OCOOCHHOCTH XUMHYECKUX CBOMCTB THAPUIOB BaHA U,

46. O6mas xapakTepucThka sneMmeHToB noAarpynmsl xpoma (Cr, Mo, W). CtpoeHue atomos,
BO3MOJXKHBIE CTEIIEHH OKHCIIeHUs B coequHeHusx. Haxoxnenue B npupoae. Ilpocteie BemecTna:
dbuznueckue u XuMudeckre cBoicTBa. [IpuMeHneHue u nonydeHue.

47. CpaBHUTENbHASI XapaKTEPUCTUKA COCAMHEHUN XpoMa C PA3INYHBIMU CTENICHAMU OKHUCIICHHUSL.
3aBHMCHUMOCTb U3MEHEHUS KUCIOTHBIX U OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOMCTB OT CTENIEHU
OKHCJIeHHs. XpOMOBas KHUciaoTa. XpoMathl U Juxpomarbl. CTpoeHHE IUXpomMaT aHMOHA. Xapak-
TEPHbIE XMMUYECKHE CBOKMCTBA XPOMATOB M AMXPOMATOB. IIpakTHueckoe NCroap30BaHuE COECIH-
HEHUI XpoMa.

48. CoenuHeHuns MoinbieHa U BoJb(pama CO CTETIEHbIO okucieHus +4, +6. Xapakrep CBOMCTB.
CpaBHEHHE CBOICTB C COEIUHEHUSMHU XpOMa CO CTENEHbIO OKUciaeHUs +6.. [IpakTudeckoe nc-
MOJIb30BaHNE COCTMHEHUI MoJMOIeHa 1 BoJib(ppama.

49. Oburast XxapakTepuCTUKa 3JIeMEHTOB noArpymnisl Mapradua (Mn, Te, Re). Ctpoenne aToMoB,
crenenel okucnenus. Haxoxaenue B mpupoje. IlpocTeie BeniecTBa: puznyeckue 1 XMMHYECKHE
cBoiicTBa. [Ipumenenue u noimydenue. OCOOEHHOCTH TEXHELHS.

50. CpaBHuTENIbHAS XapaKTEPUCTUKA COEIMHEHNN MapraHia ¢ pa3jIMuHbIMU CTETIEHSIMU OKHCIIE-
HUs. 3aBUCHUMOCTb M3MEHEHHUS KHCIIOTHO-OCHOBHBIX CBOMCTB OT CTENEHU OKHCIEHMs. Mapras-
nesas kuciaora. OKucnuTe IbHbIE CBOMCTBA TEpMaHTaHaT MOHA B PA3IMYHBIX Cpeax.

51. CoenuHeHnss TEXHELUU M PEHUS CO CTENEHSAMHU OKHUcieHus +4, +7. CpaBHUTEIbHAS Xapak-
tepucTtuka. CpaBHUTENIbHAS XapaKTEPUCTUKA OKHCIUTENbHBIX CBOWCTB MPOU3BOIHBIX TEXHELIUN
u penus (VII) ¢ npousBoanbimu mapranmna (VII).3

52. Kenezo, kob6anpT HUKETh. CTpOEHUE aTOMOB, BO3MOXKHBIE CTETICHH OKHCJICHHUS B COCIUHE-
Husx. Haxoxnenue B mpupoge. [Ipocteie BemecTBa: ¢puszndeckue U xumudeckue cpoicraa. Co-
BpEMEHHbIE NTPUMEHEHMsI METAJIJIOB TpUaJbl jKeJle3a U CIUIaBOB Ha MX OCHoOBe. YepHas meTai-
ayprusi. buonorndeckas ponb xenesa U KodanbTa.

53. CoenuHeHHs Keje3a CO CTENEHBI0 OKUCICHUS +2 u +3. QU3NYeCKue U XUMHUUECKHE CBOM-
CTBa. XapaKTep U3MEHEHUSI OKCUIIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB. Y CTOWYMBBIE KaTHOH-
Hble U aHWOHHBIE (GopMbl. ['maponm3 coseil xeneza. BaxHelme KOMIIEKCHBIE COSTMHEHUS
xKeesa.
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54. CoenuHeHus: K0OAIbTa M HUKENS CO CTETIEHBIO OKUCICHHS +2. DU3NYECKUe W XUMUYECKHE
CBOMCTBA OKCHJIOB M TUJIPOKCUIOB. MHOTOOOpa3ne U yCTOMYMBOCTh KOMITJICKCHBIX COCTMHEHUM.
OcobenHocTu NMpou3BOHBIX KoOanbTa 1 Hukens (I11).

55. O6mas xapaktepuctuka miatuHoBbIX MeTauioB (Ru, Rh, Pd). Ctpoenue atomoB, BO3MOX-
HBIE CTENIEHU OKMCIIEHUs B coequHeHusX. Haxoxxnenue B npupoae. Pu3nueckue 1 XUMUUYECKUE
CBOIicTBa MpOCTHIX BemecTB. OcoOOEHHOCTH OKCUIOB PYTEHUS U UX MPOU3BOAHBIX. [lomyyenue u
[IPAKTUYECKOE IIPUMEHEHUE INIATUHOBBIX METAUIOB U UX COECUHEHUM.

56. Ilnaruna. Crpoenne atoma. Haxoxaenue B npupoje. [lonydenue. @usnyeckue 1 XxumMu4e-
ckue cBoicTBa. OCOOCHHOCTH CYIIECTBOBAHMS B BOAHBIX pacTBOpax. BaxxHelre KOMIUIEKCHBIE
COeIMHEHMS T1aThHbL. [IpakTHyeckoe ucnonb30BaHUE MJIATUHBI U €€ COCANHEHU M.

57. OOmast xapaktepuctuka 3nemeHtoB noarpymnmsl Meau (Cu, Ag, Au). CTpoeHue aToMmoB,
BO3MOJKHBIE CTEIIEHU OKHUCIIEHMS B coennHeHusax. Haxoxnenue B mpupoge. [IpocTsie BemecTna:
dusnyeckue U XMMHIecKue cBoicTBa. IlepeBos 30m0Ta B BomHBIN pacTBop. [IpuMeHenue u mo-
nydeHue. BaxkHeiine criiaBbl HA OCHOBE MEJIH.

58. Baxueiiiue coequHeHUs MeAU (OKCUABI, TUAPOKCUBL, coin). Dusnueckue U XUMMHUYECKHE
cBoiictBa. Jlaboparopubie MeTObI MoydeHus. CpaBHUTENbHAS XapaKTEPUCTUKA MTPOU3BOIHBIX
menu (1) u (I)/ Boagnsie pactBopsl coenquHennii Mmenu. OOpa3oBaHie KOMIUIEKCOB.

59. Baxwueiimue coenuHenus cepebpa u 3070Ta (OKCUIBI, THAPOKCUABI, conu). Duznueckue u
xummuueckue coiictBa. Jlaboparopusie MeToapl nonaydyeHus. IlepeBoa 3osota B pactBop. Oco-
OCHHOCTH CYIIIECTBOBAHMS MOHOB 30JI0Ta B pacTBope. KommiekcHble coequHeHus cepedpa u 30-
JoTa.

60. OOmras xapakTepucTUKa 3JIeMeHTOB moArpymnmnsl nuHka (Zn, Cd, Hg). CtpoeHue aToMoB,
BO3MO>XKHBIE CTEIIEHU OKHCIIeHUs B coenuHeHusx. Haxoxaenue B npupoze. Ilpocteie BemecTna:
dbuznyeckue U XMMUYECKHe CBOIcTBa. I3MeHeHne BOCCTaHOBUTENbHON akTUBHOCTHU. [Ipumene-
HUE U M0JIy4ECHHUE.

61. BaxHeilne coelnHeHUs] MHKA, KaIMUA U PTYTU (OKCUIBI, THIPOKCHUBI, conn). Pusnue-
CKHE M XMMHYECKHE CBOMCTBa. AM(pOTEpPHOCTh COEIUHEHUI LUHKA. XapaKTep W3MEHEHHUs OcC-
HOBHBIX CBOMCTB OT LMHKA K pTyTH. OcobeHHocTH ranoreHunoB prytu (I). IIpakruyeckoe uc-
M0JIb30BAHNE COEJUHEHUH LIMHKA, KaIMUS U PTYTH.

62. bnaroposiabie ra3pl. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UEK aTOMOB, UX BaJCHTHBIE
Bo3MOXXKHOCTH. Copaepkanue B arMmocdepe CpaBHUTEIbHAs XapaKTEpUCTUKA (HU3HUECKUX
coiicTB. OOmue crnocoObl nonyueHus. CoeanHeHust KceHOHa ((QTOpHIBI, OKCO(TOPHUIBI, OKCO-
kucnothl). [lonydyeHne nu XuMuUecKre CBOMCTBA. 3aBUCUMOCTh XapaKTepa CBOICTB OT CTENEHU
okucieHus. [IpakTrueckoe UCoab30BaHNE HHEPTHBIX Fa30B.

63. Bonopoa. Ctpoenue atoma. M3oronsl Bogopoaa. Haxoxnenue B npupoze. IIpombliieHHbIe
U J1abOpaTopHbIE CIIOCOOBI MOMyYeHHsI BoAopoaa. PU3ndecKkrue 1 XUMHUUECKUe CBOHCTBA MPOCTO-
ro BemiecTBa. PactBopenue Bogopoaa B Metainax. KoBajieHTHbIe coefuHEHHs BoAopoaa. oHbl
H u H', ux B3anMoaecTBue ¢ BOJOM.

64. Xumuueckas 3BOJIIOLMS MaTEPUH. DBOJIOLUS XUMUUYECKUX CUCTEM.

6.5. ®oH/1 OLIEHOYHBIX CPeICTB
[TonHpIil OaHK 3aAaHUN JUIsSI TEKYLIETO, pyOEXHBIX KOHTPOJIEH U MPOMEXYTOUHOM aTTe-
CTalUU 110 AUCLMIUIMHE, [I0KA3aTelu, KPUTEPUH, LKAl OLEHUBAHNS KOMIIETCHIIUM, METOIUYE-

CKHE MaTepHualibl, ONpeeNAIollue MPOoLeIypbl OIEHUBAHHUS 00pa30BaTENIbHBIX PE3YNIbTATOB,
MPUBEICHBI B Y4€0HO-METOAMYECKOM KOMILIEKCE JUCIIUILTUHBIL.
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7. OCHOBHASA U TOINIOJIHUTEJIbHAS YYEBHAS JIMTEPATYPA
7.1. OcHOBHas yueOHas IuTeparypa

1. AxmeroB H.C. O6mas u Heopranuueckas xumust. M.: Beicm. mk., 2001. 743c.

2. VYraii SI.A. OGmias u Heopranuveckas xumus. M.: Beicur. mik., 2002. 526¢.

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

5. Heopranmdeckas xumus: yueOHoe mocodue [DnekTpoHHbiii pecype] / W.B. boromomnosa. —
M.: Ansdpa-M: UHDPA-M, 2009. - 336 c.: ui.; 60x90 1/16. - (ITPODUnb). (Ieperier) — pexum
noctyna: http://znanium.com ISBN 978-5-98281-187-5

6. Heoprannueckas xumusi: YueOHoe mocodue [ DnekTpoHHsIi pecypc] / boromonosa 1U.B. - M.:
Anbda-M, THDPA-M, 2016. - 336 c.: 60x90 1/16. - (ITPODUnb) (ITepennér) — pesxum 1ocTymna
http://znanium.com ISBN 978-5-98281-187-5

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

8. Heopranunueckas xumus: ydebHoe mnocobue [IDnextpoHHsid pecypc] / M.B. boromonosa. —
M.: Ansdpa-M: UHDPA-M, 2009. - 336 c.: mi.; 60x90 1/16. - (ITPODUnb). (Ieperuier) — pexum
noctyna: http://znanium.com/ISBN 978-5-98281-187-5.html

9. Heoprannueckas xumusi: Y4ueOHoe niocodue [ DnexTponHsiid pecypc] / boromomnora 1.B. - M.:
Anbsdpa-M, UHOPA-M, 2016. - 336 c.: 60x90 1/16. - (ITPODUns) (Ileperniér) — peskum qoctymna
http://znanium.com/ISBN 978-5-98281-187-5.html

10. XuMudeckue CBOMCTBA HEOPTaHMYECKUX BEIIECTB: YueOHOe mocoOue [DIeKTpOHHBIA pe-
cypc] / P.A. Jlugun, B.A. Momnouko, JI.JI. Aaapeera; [Tox pen. P.A. Jlununa. - 6-¢ u3n., crep. —
M.: APTAMAK-MEJIMA: HUL] UHOPA-M, 2014. - 480 c.: 60x90 1/16. (nepemnier) pexxum
noctyma: http://znanium.co/ISBN 978-5-00024-015-1.html

J106aBUTH B CIMCOK TOTIOJHUTENBHON TUTEpaTyphl (IIYHKT 7.2.) CIEAYIONINE HCTOYHUKH:

11. Toyd, M. Mexanu3mMbl HEOpraHUYECKUX peakiuil [DnexkTpoHHsld pecypc] / M. Toy0, x.
bepmxecc ; mep. ¢ anri. - 9. uzn. - M. : BUHOM. JlaGopatopus 3nanuii, 2012. - 678 c.: ui. - )
— pexxum noctymna: http://znanium.com/ISBN 978-5-9963-0975-7.html

7.2. JlononHUTeNbHAS yueOHas TUTeparypa

1.Couusin B.M., Maprteinenko JI.M. Heoprannueckas xumua. M.: M3n-so Mock. yH-Ta, 1991,
1994.4. 1, 2.

2. Kapanetrpsny M. X., [Ipakun C.M. OOmiast u Heopranudeckas Xxumus. 3-e uzg. M.: Xumus,
1994. 588c.

3. Toy6, M. MexaHu3Mbl HEOpraHM4YecKHX peakiuil [DnexTponHsii pecypc] / M. Toy6, JIx.
bepmxkecc ; nep. ¢ anri. - Om. u3a. - M. : BUHOM. Jlabopatopus 3nanuit, 2012. - 678 c.: ui. - )
— pexum poctyna: http://znanium.com ISBN 978-5-9963-0975-7.

4. TpetrbsikoB FO.Jl. u ap. Heopranuueckas xumusi. XvUMHsI 2JIEMEHTOB : Y UeOHHK ISl BY30B : B
2 xu. Ku. 1. / FO. /1. Tperbsxos, JI.LU. Mapteinenko, A.H. I'puropses, A.1O. Husanze. M. : Xu-
mus 2001. 472 c. : nn.

5. . TpetwsikoB O./1. u np. Heopranndeckass xumusi. XUMHUs SJI€MEHTOB : YUeOHUK ISl By30B : B
2 xH. . Ku. 2 / O 1. Tpetbsikos, JI.W. Maptsinenko, A.H. I'puropses, A.1O. [{uBaaze. M. : Xu-
mus 2001. 472 c. : .
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8. YHEBHO-METOJIUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTBI OBYYAIOILIUXCA

1. byonona JI.A. KamaeB JI.H. Heoprannyeckas xumus / MeTonuueckre yKa3aHusl K BBITIOJIHE-
HUIO TabopaTopHBIX padoT, 4. 1. Paboter 1-3a ».— Kypran: KI'Y 2014. —31 ¢

2. byonona JI.A. KamaeB /[.H. Heoprannueckas xumus / MeTonuueckue yka3aHusl K BBITIOJIHE-
HUIO 1TabopaTopHBIX padoT, 4. 1. Pabotel 3—5 ».— Kypran: KI'Y 2015. -31 ¢

3. byonosa JI.A. Kamaes /[ .H. Heopranudeckas xumusi / MeToauyeckue yka3aHus K BBITIOJHE-
HUIO 1ab0paTOpHBIX padoT, 4. 1. Paboter 6-7 ».— Kypran: KI'Y 2015. - 31 ¢

4. byonosa JI.A. Kamaes JI.H. Heoprannueckas xumusi / Metogudeckue yka3zaHus K BBITTOJTHE-
HUIO JJabopaTopHBIX padoT, 4. 1. Paboter 8—9».— Kypran: KI'Y 2016. - 31 ¢

5. UBanmnoga I'.B., UBanosa T.A. CripaBo4HbI€ TaOIHIII K JTAOOPATOPHBIM, MPAKTHYECKUM pado-
TaM M JUJIsl CAMOCTOATEIbHON MOArOTOBKH 110 Kypcey «Xumusi». — Kypran: KI'V, 2000.-35 c.

6. .AxmetoB H.C., AsuzoBa M.K., bageiruna JI.. JlabGopaTopHble U CEMHUHAPCKHUE 3aHATHS T10
oOmield 1 HeopraHndeckoil xumun: Yueb. mocodue. 3-e u3n, nmepepad. u gom.- M.: Beicmrn. mik.,
1999. 368c.

7.. Butunr JI.M., Pesannkuii JI.A. 3anaun u ynpakHeHUs 10 o0IIel XxuMuu: Yueb. mocodue. -
3-e m31.- M.: U3n-Bo MI'Y, 1995. 221c.

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

8. AmukGeposa JLIO., Jlugun P.A., Monouko B.A., Jlorunosa I'.I1., [Ipaktukym no obmieit u
HEOpPraHMYeCcKoi XumMuu : Yuel. mocobue it CTyA. BhICHL. yueb. 3aBeaeHuii, - M. : ['ymaHur.
Wzn. nentp BJIAJIOC, 2004. — 320 c. : ni.

9. Jlupun P.A. 3amaun mo oOuieil 1 HeOpraHU4ecKo XUMHUH: y4eO. mocoOue Ajs CTY/I. BBICIIL
yue6. 3aBenenuii / P.AJlunun, B.A.Monouko, JL.JI.AanpeeBa : mox pen. P.AJluouHa. — M.:
I'ymanut. U3a. uentp BJIAZIOC, 2004. — 383c.

10. 3agaun u ynpaxsaeHus no obuieir xumun: Yued. mocooue / b.1. Axamcon, O.H. 'onuapyx,
B.H. Kawmsbiuesa u ap.; nog pea. B.H.KopoBuna. — 2-e uzg.,ucnp. — M.: Beicu. mk., 2004. — 255
C.MIL

11. COOpHHUK METOIUYECKHX MaTEepPHalIOB ISl CTYAEHTOB, OOYYArOMIMXCS IO CIEUaTbHOCTH
XUMHUS. AJ1s TOCYIapCTBEHHBIX YHUBEPCUTETOB B 3-X yacTsax. M.: MI'Y. 2002.

12. JIleMOHCTpaIIMOHHBIE OMBITHI IO OOIIEH M HEOPraHUYECKOM XUMUH: Yuel. mocodue ams CTy/.
Boictl. yueO. 3aBenenuit / [log pen.b.JI.Crenuna. M. : ['ymanut. uza. uentp BJIAJIOC, 2003. —
336 c. un.

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

Ne HHTtepHeT-pecype Kpartkoe onncanne

[TopTan ¢pyHAaMEHTATBHOTO XUMHUYE-

1 | http://www.chem.msu.ru/
CKOT0 00pa3oBaHUs

Hay4Ho-nmonyisipHbIi XUMHYECKHI

2 | http://chemanalytica.com/
nopTa

CaiiT 1o HeoOpraHM4eCKOMyY U Opra-
HUYECKOMY CUHTE3Y U JINTEPATypPHbIM
VMCTOYHHMKAM I10 CUHTE3Y BEUIECTB,
TOKCHKOJIOTHH (hapMaKOJIOTUU

3 | http://chemister.ru/

http://www.alhimikov.net/elektronbuch/menu.htm | nTepakTuBHBIN MyJIbTUMEINITHBIN

4 1 y4eOHHUK 110 HEOPTaHNYECKON XUMHUHU
5 | http://www.xumuk.ru/nekrasov/ Y4eOHUK HeOpraHM4eCKON XUMUN

g Hayunas snexktpoHHast 6ubanoTexa
6 | http://elibrary.ru/defaultx.asp ELIBRARY RU
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EJANHOE OKHO nocryna k aex-
7 | http://window.edu.ru/unilib TPOHHBIM OMOIMOTEKaM By30B Poc-
CHIH.

YHuBepcuterckas o6ubnmorexa

8 | http://biblioclub.ru ONLINE.

DNEeKTPOHHO-OMOIMOTeYHAs CHCTeMa

9 | http://znanium.com :
«zZnanium.comy»

Bupryansnas 6ubnuorexa «MMHTY -

10 | http://virtuallib.intuit.ru WUT»

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

[Tpu uTeHuM JEKIUI HCHOIB3YIOTCS CllaiiloBble Ipe3eHTaluu. K onepannoHHol cucteme u npo-
rpaMMHOMY O0O€CIE€UYEHHI0 KOMIIBIOTEPA, UCIIOJIB3YEMOT0 MPH M0KA3€ CIAlOBBIX MPE3ECHTALUMH,
IPEIbBIAIOTCS MUHUMAJIbHbIE TPEOOBAHMSL.

1. OBC «Jlanmp» 2. OBC «Koncynbrant cryaentay 3. ObC «Znanium.com» 4. «["apanT» — crpa-
BOYHO-IIPaBOBasi CUCTEMA

11. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTIINHBI

MatepuanbHO-TEXHUYECKOE OOecreueHue Mo peain3anud AUCHUILTUHBI OCYIIECTBIIAETCS B CO-
otBeTcTBUHU ¢ TpeboBanusimu G@I'OC BO no ganHoM 00pa3oBaTeIbHOM MporpaMMme.

12. 1151 cTY/1€HTOB, 00YYAIOLIUXCS € UCTIOIb30BAHUEM JUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX
TEXHOJIO0T Uil

[Tpy ucronb30BaHUU SJIEKTPOHHOTO OOYYEHHS M JMCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOIO-
ruit (manee D0 u JIOT) 3aHATUS MONTHOCTBIO WM YaCTUYHO NMPOBOAATCSA B PEXHMME OHJIAMH.
O0beM NUCUUIUIMHBI U paclpesiefieHue Harpys3ku 1o Bujgam paboT coorBeTcTByeT II. 4.1. Pac-
npezeneHre 6aioB COOTBETCTBYET M. 6.2 1100 MOXKET ObITh H3MEHEHO B COOTBETCTBHH C pelle-
HueM Kadenpsl, B ciydae nepexoga Ha 90 u JIOT B npouecce oOyuenus. Pemenne kageaps 00
UCIOJIb3YeMbIX TEXHOJOTHAX U CUCTEME OLIEHUBAHUS JOCTHKEHUN 00ydJaroUIMXCsl IPUHUMAETCS
C Y4€TOM MHEHHS BEIYIIETO MPEoIaBaTelNsl i JJOBOJUTCS 10 CBEJICHHUS 00yUJarOIINXCSl.
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I[MTPUJIOXEHME 1

AHHOTanus K padoydeit mporpaMme JUCHUTIITUHBI
«Heopranuveckass XuMus»
00pa3oBaTeNbHON MPOTPAMMBI BBICILIETO 00pa30BaHUs — IPOTPAMMBbI CTICUAINTETA
04.05.01 ®ynnameHTanbHas U IPUKIIAIHAS] XUMUS
HanpasnenHocTh (Tpodiih): AHATUTHYSCKAS XUMHS

OO0mias TpyA0EMKOCTh U3yUE€HUSI TUCIMILUIMHBI COCTaBIIsIeT 17 3aueTHbIX equuull (612 yvac.)

Cemectp: 1,2 (ounast popma 00yueHus),
dopma IpOMEKYTOUHON aTTecTanuu: 1 cemecTp — 3a4eT, 9K3aMeH, 2 — CEMECTp 3a4eT, IK3aMeH

ConeprxkaHue TUCIUILTAHBI
OcHoBHBIC (yHIaMEHTAJIbHBIC 3aKOHBI XMMUH, OCHOBBI: HOMECHKJIATYPHI U KJIACCH-
q)HKaIII/II/I XHUMHUYCCKHUX BCIICCTB, CTPOCHUA BCHICCTBA, XUMHAYECKOU TCPMOJNHAMUKHU, KHU-
HETHKH XHMHUYECKUX pEakiuil, CTPOCHHS PacTBOPOB, KOOPJIMHAIMOHHBIX COCIHHCHHH,
OKHCIIUTCIbHO-BOCCTAHOBUTCIbHBIC PCAKIIUU, XUMHUA DJICMCHTOB.
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