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1 Henn u 3a1a4m U3y4eHus AUCHUILIMHBI (MOIYJIs).

1.1 Ileab ocBoeHUSs JUCUMILIHHBI.

(dhopMupoBaHHe y 00yJarOMIMXCsl COBPEMEHHBIX MPEICTABICHUI O CTPOSHHUH, CBOHCTBAX
HEOPraHWYECKUX COCAMHCHHM, 3aKOHOMEPHOCTSX TIPOTEKAHUS XUMHUYECKUX IIPOIIECCOB B
HEOPraHMYECKUX COCIUHEHUSX M OIMpEACIICHUE POJM NPEIMETHBIX 3HAHWUH B (OPMHUPOBAHUU
CUCTEMBl KOMIICTCHIIMHA XUMHUKAa i1 J(PQPEKTUBHOH amanTamwu B YCIOBHSAX Oymymiei
npodecCHOHALHOM Cpe/IbI.

1.2 3apa4yu AUCHUIINHBI.

—  CdopmupoBaTh TeopeTHYeCKHi (YHIAaMEHT COBPEMCHHOW XUMHUHU KakK CIUHOM,
JIOTUYECKH CBSI3aHHOW CHCTEMBI.

— PacmumpuTts 1 3akpenuTh 0a30Bble MOHATUS XUMHUH, HEOOXOUMBIE [yl JaIbHENUIIEro
W3Y4EHHUS aHATUTUYECKOMN, OpraHn4eckoi u GU3NIECKON XUMUH.

—  CdopmupoBaTh CHCTEMHBIM MOAXOJ K PacCMOTPEHUIO U OMHCAHUIO XMMHUYECKHX
SIBIICHUH, PEIICHHUI0 NPUKIAIHBIX 3a]a4, CaMOCTOSITENIbHOM padOThl ¢ HAY4YHO-TEXHUYECKOU
JINTEPATYPOH.

— Pa3Burth cnocoOHOCTH K TBOPYECTBY, B TOM YHUCII€ K HAYyYHO-HCCIIEI0BATEIbCKOM
pabote, 1 BEIpabOTAaTh MOTPEOHOCTH K CAMOCTOSITEILHOMY MPUOOPETEHUIO 3HAHUH.

1.3 MecTro qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMBbl.

Huctmmumaa «HeopraHndeckass XUMHsS» OTHOCHTCS K JUCIHMIUIMHAM O00sS3aTebHON
yactu Onoka bl yueOnHoro mnnana wHampasinenuss 04.03.01 Xumuss U JIOTUYHO CBSI3aHA C
OJIHOBPEMEHHO H3Yy4aeMbIMHU TUCHHUIUIMHAMU «BBeneHue B TepMOAMHAMUKY», «MaTemMaTHKa,
«Duzuka» u ap.

OcBoenne nucuumuiniel «Heopranuueckass XuMus» HEOOX0AUMO KakK MPEALIECTBYIONIEEe
TUCHMIUIMHAM  00s3aTelbHOW dYacTh «AHaJIUTHYecKas XuMusy», «Duznueckas XUMHI,
«Opranuueckass XuUMHUS», «XUMHYECKas TEXHOJOTHs», a Takke AUCHUIUIMH YacTH,
dbopmMupyeMoli ydacTHHKaMu 0Opa30BaTEIbHBIX OTHOIIEHWH Y4eOHOro TIUIaHa MOATOTOBKH
OakanaBpoB 1o HanpasyieHuto 04.03.01 Xummws.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHUs] MO JMCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHNPYEMbIMH Pe3y/JbTATAMM 0CBOEHHUSI 00pPa30BaTe/bLHOMH MPOrPaMMBbI.

N3ydyenne paHHOW y4yeOHOM AMCUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
oOyuaronmxcs CIeayonX KOMIETSHITHI:

Kox 1 HanMeHOBaHIE HHIUKATOPA Pe3ynbraThl 00ydeHuUs 10 TUCIHUILUTHHE
JOCTIDKEHUS KOMIIETEHIINHI

OIIK-1. CrocoOeH aHaNMM3UpPOBAaTh M HMHTEPIPETHPOBATH PE3YJIbTATHl XMMHUYECKUX SKCIIEPUMEHTOB,
HaOJFO/ICHHUI U N3MEpEeHUI

HNOIIK-1.1. CucremaTusupyer U | 3HaeT OCHOBHI COBPEMEHHBIX TEOPHH B 001aCTH

AHAIM3UPYET PE3YIbTaThl XHMHYECKHX oOmeld © HEOpPraHWYEeCKOH XWMHHU;  CBOICTBa

SKCTIEPHMEHTOB HAGMIONeHMH, | XMMHYCCKHX  DJIEMEHTOB W HX COCIMHEHUNH M
b b

3aKOHOMEPHOCTU HX H3MCHCHUA II0 IMICpHuoAaM U
noarpymnram HepHOI[PI‘IeCKOﬁ CHUCTEMBI Ha OCHOBC
TeOpI/Iﬁ 0 CTpOCHUHN aTOMOB, MOJICKYJI nu
HEMOJCKYJIPHBIX  BCIIECTB, MCTOAbI  IOJIYYCHHA
HCOPTraHWYCCKUX BCIICCTB M3 IMPUPOIHBIX 06’LGKTOB;
0a30BbIE npCaACTaBICHUA XHMHYECKOI
TCPMOJUHAMHUKHU n KWHECTUKU, XUMHUYCCKOI'O
PAaBHOBECCHA, KHCJIOTHO-OCHOBHBLIX W OKHCIMTCIBHO-
BOCCTAaHOBUTCIILHBIX MPOLECCCOB.

VMeer KOJIMYECTBEHHO OIHUCHIBATH SBJICHUSA U
3aKOHOMCPHOCTH B HCOPraHUYCCKHUX CHUCTECMAX Ha

U3MEep eHHfI, a TAKXC PE3YyIbTAThI
pacucToB CBOICTB BCIICCTB u
MaTepruajioB
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KOZ[ 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHXXKCHUA KOMIICTCHIIUM N

Pe?;yJ'H)TaTI)I O6y‘I€HI/IH 10 TUCHUITNINHEC

OcHOBE 0a30BBIX 3aKOHOB OOIIEH W HEOPTaHUYECKOU
XHMUH.

Brnageer MmeTogamu aHanmza pe3yJbTaTOB XUMHUUYECKUX
U3MEPCHUH Ha OCHOBE CHCTEMBI (DYHIAaMEHTAJIbHBIX
XUMMYECKUX MMOHSTHI, 0a30BBIX 3HaAaHUM
(hyHIIaMEHTAJILHBIX Pa3JIC/IOB XUMUHU.

HOIIK-1.2. IIpennaraer UHTEPIPETAIUIO
pe3ynbTaToOB COOCTBEHHBIX
IKCIIEPUMEHTOB " pacdeTHo-
TEOPETUYECKUX PabOT C UCIOIb30BAHUEM
TCOPECTUYCCKHUX OCHOB TpaJUIIUOHHBIX H
HOBBIX pa3aCiioB XUMHUU

3HaeT METOJbl W3YYCHHUS] M aHalii3a CBOWCTB
HEOPraHMYECKUX  BEIIECTB W  MaTEpHUaloB,
MEXaHU3Mbl M 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX MTPOLECCOB.

YMmeer MPOBOJUTH Ka4eCTBEHHBIN u
KOJIMYECTBEHHBI AHAJIN3 XUMHUYECKOTO COCTaBa
BEIIIECTB C HUCMOJIb30BAHUEM PACUETHBIX METOJ0B
omnpeneneHus PU3NKO-XUMUIECKUX BEITHYHH.

Bnaneer pacuerHeIMH  METOmAMH  ONpEAC/TICHHS
(ODUBMKO-XMMHUYECKUX  BEIMYUH  IPH  PEIICHUHU
MPUKJIAAHBIX XUMUYECKUX 3a7a4

NOIIK-1.3. @opMmynupyeT 3aKIH04YeHUS
W BBIBOJBI [0 pe3yjabTaTaM aHalIu3a

JUTEpPaTypHBIX JIaHHBIX, COOCTBEHHBIX
OKCIIEPUMEHTAIIBHBIX | pacyeTHo-
TEOpEeTUYEeCKHX  paboT  XUMHUYECKOU
HaIPaBJICHHOCTH

3HaeT ATanbl INIAHUPOBAHUS, TPOBEICHUS U
OIUCAHUST XUMHUYECKOTO SKCIIEPUMEHTA C IETBIO
M3Y4YEHUS PEaKIIMOHHON CIIOCOOHOCTH BEIIECTB U
MaTepUaJIoB.

YMeer mpoBOIUTH MOKMCK JIUTEPATYPHBIX TAHHBIX
Y CPaBHUTEJIBHBII aHAIN3 PE3YJIbTATOB
COOCTBEHHBIX 3KCIIEPUMEHTOB U PaCUETHO-
TEOPETHYECKUX padOT

Braanmeer MmeTogaMu KOMIIIEKCHOT'O CHCTEMHOTO
moaxoaa K paCCMOTPEHUIO XUMHUYCCKUX ITPOIECCOB U
CBOICTB HCOPraHN4YCCKUX BEHICCTB U MaTCPUAJIOB

Pe3y.]'IBTaTI>I O6y‘IeHI/IH M0 AUCHUILUIMHE AOCTUIalOTCA B paMKaxX OCYHICCTBJICHUSA BCEX
CaMOCTOATEIbHOM pa6OTBI

BHUI0B KOHTAaKTHOM W
YTBCPIKACHHBIM y‘I€6HBIM IIJTaHOM.
I/IHI[I/IKEITOpLI JOCTMXKCHU A

KOMIIETEHINH

06yqalonmxc;1 B COOTBCTCTBHUHU

cuutaorca  chopMUPOBaHHBIMU

AOCTHUIKCHUU COOTBCTCTBYHOIIUX UM PE3YJIILTATOB 06yquH51.

2. CTpyKTYpa ¥ colep:KaHue TUCHUILINHBI.
2.1 PacnpenesieHue TPyA0EMKOCTH JUCHUIJIMHBI 10 BUIAM padoT.
O6mas Tpyao€MKOCTh TUCIUIUIUHBI cocTaBiseT 9 3au.ef. (324 yaca), UX pacmpeeneHme

110 BUAAM pa60T MMpEACTaBJICHO B Ta6J'II/II_Ie

npu

Bun yue6Hoit paboThl Bcero CemecTtpbl
4acoB (uacer)
1 2

KonrakTHas paboTa, B TOM yHcIe: 242.,6 138,3 104,3
AyIMTOpHBIE 3aHATHS (BCero): 234 132 102
3aHgTHS JIEKIIMOHHOI0 TUIIA 136 68 68
JlaGopaTopHble 3aHATHS - - -
3aHsATHS] CEMUHAPCKOTO TUMA (CeMHHAPBI, 98 64 34




MIPAKTUYECKHUE 3aHITHS)
HNuas koHTaKTHas padora: 8,6 6,3 2,3
Kontpons camocrositensHoit paboTsl (KCP) 8 6 2
ITpomexyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHCJI€: 28 15 13
[TpopaboTka yaeOHOTO (TCOPETHUECKOTO) MaTepHraa 12 6 6
IToxroToBka K 1a00paTOPHBIM paboTaM - - -
ITonroToBKa K TEKynieMy KOHTPOJIO 16 9 7
KouTtpoJs: 53,4 26,7 26,7
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
OO0uasi Tpy10€eMKOCTh yac. 324 180 144

B TOM YHCJIE KOHTAKTHAA | /) ¢ 138.3 104.3

pabora

3a4. ef 9 5 4

2.2 CopepxxaHue IUCUMILIMHBI:

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM AUCHUTIINHBIL.
Paznensl (TeMbl) TMCIUIUIMHBI, U3y4aeMble B 1 cemecTpe

KonunuecTBo yacos
AyautopHas Preaymat

Ne HanmeHoBaHHe pa3zienos (Tem) Beero };)8.60121 ;;)61{;;;

J | 113 JIP CPC
1 2 3 4 5 6 7
1. |OcHOBHBIE HOHATHSA U 3aKOHBI XUMHUU 16 6 8 - 2
2. |DHepreTuka M HampaBJieHHE XUMHYEeCcKuX mporeccoB | 19 | 10 8 - 1
3. | XuMu4ueckas KHHETHKA 20 10 8 - 2
4.,  |MHOTOKOMIIOHEHTHBIE CUCTEMBI; PACTBOPBI 24 | 10 | 12 - 2
5. OKHCIIUTEITbHO-BOCCTAHOBUTEIBHBIC PEAKITNHI 16 10 4 - 2
6. Crpoenue atoma. [leproauueckuii 3aKoH U on | 10| 12 i 5

TepuoaNIecKasl CHCTEMA

7. CocTtaB aTOMHOTO sI7Ipa, PaTHOAKTUBHOCTh 4 2 - - 2
8. |XuMwuuyeckas CBA3b 24 10 12 - 2
Hmoeo no pazoeram oucyuniumvl 147 | 68 | 64 - 15

[Ipumeuanue: JI — nexuuu, [13 — npakrtuyeckue 3anstus / cemuHapsl, JIP — maGopatopHbie

3aHATHA, CPC — camocrosTensHas pa60Ta CTyACHTa

Paznensl (TeMbl) TMCHUIUIMHBI, H3y4aeMbIe B 2 CEMECTpe

KonnuaectBo yacos
AynutopHast Breayur
Ne HanmenoBanwue pasnenos (Tem) Beero paBora opHast
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
9. |Bomopon, ero coenuHeHus 4,5 2 2 - 0,5
10. |p-snements! VII rpynmst 9 6 2 - 1
11. |p-snemenTts! VI rpymnimsl 9 6 2 - 1
12. |p-anemeHTHI V rpynmsl 7 4 2 - 1
13. |p-snemenTs! IV rpynmsl 7 4 2 - 1
14. |p-snemenTs! I11 rpynmsl 5 2 2 - 1
15. |s-anemenTsl 11 rpymmsr 4,5 2 2 - 0,5




COCTOSIHME BEUIECTBA, CTAHAAPTHBIE SHTAJIBIINU
oOpazoBaHus. TepMOXHUMHYECKHUE PACUETHI,
OCHOBaHHBIC Ha 3akoHe I'ecca, nuxi bopua-I"abepa.
[ToHsTHE O PAaBHOBECHBIX IPOLIECCAX B XUMUYECKOM
TepMmoarHamMuke. CaMONpoOU3BOJILHOE U
HECaMOIIPOU3BOJIBHOE IMPOTEKAHUE MTPOLIECCOB.
Bropoii 3akoH TepmoarHamuku. 3meHnenue
SHTPOIHH B PA3IMUHBIX MIpoleccax (XuMUUecKas
peakiys, HarpeBaHue BelecTBa, (pa3oBbIil Mepexo,
pacuipenue ra3a). BeposTHocTHas TpakTOBKa
HOHATHS “DHTponus”’, ypaBHeHHE bonbiMaHa.

Tpetwuii 3akoH TepMoguHamMuKy (moctynar [Tnanka).

Pacuer aOCOMOTHBIX 3HAYEHUH SHTPOIIHH.
Kpurepun caMonpon3BoIbHOTO IPOTEKAHUS
XUMUYECKUX IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX.
Oneprus ['u66ca. Dneprus ['ensmromnsia. [lonstue
0 XMMHYECKOM IoTeHIHaie. TepMoauHaMUYeCKUi
BBIBOJ| 3aKOHA JCHCTBYIOLIUX MAacC. Y paBHEHUE
U30TE€PMbI XUMHUYECKOU PEAKLIUH.

16. |s-anemenTsl | rpynmel 45 | 2 2 - 0,5
17. |WueptHbIE rasel 2,5 2 - - 0,5
18. |KoMmIuieKCHBIC COCAUHEHUS 7 6 2 - 1
19. |d-snemenTs! [V rpymms 7 4 2 - 1
20. |d-a;memenTsl V rpyrimsl 6,5 4 2 - 0,5
21. |d-s;mementsl VI rpymmbt 6,5 4 2 - 0,5
22. |d-anementsi VII rpymis 7 4 2 - 1
23. |d-anmementsr VIII rpymms 6,5 4 2 - 0,5
24, |d-snementsl | rpymmbt 6,5 4 2 - 0,5
25. |DnemenTsl n060YHOM noArpymsl 11 rpymmet 6,5 | 4 2 - 0,5
26. |OnemenTsl no60uYHOM moarpymisl [11 rpynmsl 6,5 | 4 2 - 0,5
Hmoeo no pazoenam oucyuniunol 115 | 68 | 34 - 13
Hmozo no oucuunnune: 262 | 136 | 98 - 28
2.3 Conep:xanue pa3ieoB (TeM) TUCHUTIIAHBI:
2.3.1 3aHaTus JeKIMOHHOI0 THIIA.
dopma
HaumenoBanue paszzaena
Ne (Tembl) Conepxanue pazjena (TeMbl) TEKYILETOo
KOHTPOJIS
1 2 3 4
1. | OcHoBHBIE MOHATHS M |ATOMHO-MOJIEKYIsipHas Teopus. OCHOBHbIE VYcTHbli
3aKOHBI XUMHUH CTEXMOMETPUUYECKHE 3aKOHBI. ["a30BbI€ 3aKOHBI. orpoc
[TonsaTHE 0 XMMHYECKOM SKBHUBAJICHTE, 3aKOH KonTposbhaas
SKBUBaJIEeHTOB. OnpeiesieHne aTOMHBIX Macc pabora 1
DJIEMEHTOB.

2. JHepreTuka u [ToHsTHS: TEpPMOMHAMUYECKAS CUCTEMA, YcTHBIN
HanpaBJIeHUe napameTpbl (QYHKIIMN) COCTOSIHUS. BHYTpeHH s orpoc
XHMHYECKHX SHEpTHsl, TeII0Ta, padota. [IepBbIit 3aKOH KonTtponpHas

NMpoLeccoB TEPMOJAMHAMUKH, TPUMEHEHNE B XUMHUU: 3aKOH pabora 2
I'ecca, cnenactBus u3 3akona I'ecca. CrangaptHoe KosnokBuym
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2 3 4
Xumuveckas CKOpOCTh XMMUYECKOHN peaKkIuu. 3aBUCUMOCTh VYcrHbli
KHHETHKA CKOPOCTH pEaKLIMU OT KOHLUEHTPALUU Pearupyromux ornpoc
BelecTs. MexanusMm peakuuu. [lopsanok u KontposbHas
MOJIEKYJIIPHOCTb peakiuu. Kunetnueckue KpuBbie pabora 2
peakuuil IePBOro ¥ BTOPOTo NOPSAIKOB, Komnoksuym
OTIpEe/IeNIEHNE KOHCTAHThI CKOPOCTH U MOPSIIKA
peakuuu 10 SKCIEPUMEHTAILHBIM JaHHBIM.
3aBUCHUMOCTb CKOPOCTH PEaKLUU OT TEMIIEPATYpBbI:
npasuwio Bant-I'odda, ypaBHeHne Appenunyca.
[IpencraBienue o TEOpUH aKTUBHBIX CTOJIKHOBEHUIN
U TEOPUH aKTUBUPOBAHHOTO KOMILJIEKCA,
(du3nyecKuil CMbICI MPEAIKCIIOHEHIIUAIBHOTO
MHOXUTENS B ypaBHeHUU Apperunyca. Karamms.
Xumunueckoe papHosecue. [Ipuanun Jle Hlatense.
MHuoroxkomnoneHTHbIe |[ eTeporennsie paBHoBecus. [lonsarue o dase, VYcTHbli
CHCTEMbI; PACTBOPbI |HE3aBUCUMOM KOMIIOHEHTE, YHCIIE CTeTeHen orpoc
cB000161. OCHOBHOM 3aKOH T€TEPOTECHHOTO KonTposbHas
paBHoBecus (paBuio ¢a3 ['md6ca). AnarpamMmbl pabora 3

COCTOSIHUS, (pa3oBasi nuarpaMma Bojbl. Jluarpammsl
COCTaB — CBOMCTBA JUIsl IPOLIECCa KPUCTAJUIN3ALUHU B
JIBYXKOMITOHEHTHBIX CUCTEMaX Pa3IMyHOTO BUJA.
TBepasie pactBopbl. XKuakue pactBopsl. CriocoOb
BBIPa)XKEHUS COCTaBa pacTBopa. PacTBOpuUMOCTSb.
DHepreTuka MpoIeccoB pacTBOPEHUS, BIUSHUE
SHTAJIBITUAHOTO U SHTPOMUUHOTO (HaKTOPOB.
Nneanvubie pacTBopbl. 3akoH Paynsa. Kunenue u
3aMmep3aHue pacTBopoB. OnpeneneHue
MOJIEKYJIIPHOM Macchl B 30yIHOCKOIIUYECKOM U
KpuockonunueckoM Meroze. Ocmoc. OcMoTHYECKOE
naBieHue. OTKIIOHEHUs] PaCTBOPOB OT UI€aJIbHOCTH.
AxtuBHOCTh. KO3 pUIIHEHT aKTUBHOCTH.
DIIeKTpoMTHYECKas qucconuanusi. M3oToHndeckuii
kodhumuent. Teopus debas — Xrokkens s
pPacTBOPOB 3EKTPOIUTOB. CUJIbHBIE U clla0ble
aneKTponuThl. Jluccouunanus ciadbix 3J1EKTPOIUTOB.
KoncranTa u crenens nucconuanuu. 3aKkoH
pa3basnenus OcTBanbaa. PaBHoBecue Mex Iy
pPacTBOPOM 3JIEKTpoJiUTa U ocaakoMm. [IpousBenenue
PacTBOPUMOCTH. Y CJIOBUE BBINIAJEHUS OCAJIKA.
Comnesoii adpdext. Juccoruaus BOIbI.
Bonoponusriii nokasarens. Pacyer pH pactBopos
KHUCIIOT U OCHOBaHM. ['uaponus cosen, pacuer pH
pPacTBOPOB TUAPOJIU3YIOIINXCS COJIEH, YCIIOBHS
NPOTEKaHUs «HEOOPaTUMOTO» THIPOJIM3a.
Bydepnsie pactBopsl, pacuet pH, Oydepnas
e€MKOCTb. OCHOBHBIE I0JIOKEHUSI TPOTOJIUTUYECKON
teopun bpencrena-Jloypu, npumeHeHne K
peakuusM HEeNTpaau3aluy, TMCCOLalny,
TUAPOJIN3A, IPOTEKAIOLIUM B BOJHBIX PacTBOPAX;
COTIPSDKEHHBIE TIapbl KUCJIOT U OCHOBAHUI.
IIpumenenue reopun bpencrena-JIloypu k
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3

HEBOJIHBIM pactBopaM. Teopus JIbtonca. OcHOBHBIE
noHsATusA Teopun [Inpcona, xecTkue u Msarkue
KHCJIOTbl U OCHOBAHUs, IPUMEHEHUE TEOPUH K
peaxknusiM KOMIUIEKCOOOpa3oBaHusl, 00bICHEHHE
YCTOMYHMBOCTH KOMIUIEKCOB.

OKHCIUTEILHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI KaK
peakiuu nepeHoca ekTpoHa. OKUCIUTENN U
BoccraHoButenu. CocTaBieHuEe ypaBHEHUM
OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIINM,
MPOTEKAIOIIUX B BOJHBIX PACTBOPAX METOJIOM
MOHHO-MOJIEKYJISIPHBIX TTOJTypEaKIIHil.
KonuuecTBeHHbIE XapaKTEPUCTUKH OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX MIEPEXO0B. DJIEKTPOIHBIE
MMOTEHIIMAIEI METAJJIOB. | aTbBaHMYECKHUH DJIEMEHT.
BozopoiHbIi1 351€KTpo U BOJOPOJHBINA HYIIb
oTcyeTa noTeHuranoB. CTaHIAPTHBIE YCIOBUS U
CTaHJAPTHBIN MTOTEHITUAN MTOTypEaKiun. TaOmuIlbI
CTaHJAPTHHIX BOCCTAHOBUTEIHHBIX TOTCHITHAIIOB.
Hcnonp3oBanue TaOMUYHBIX JAHHBIX IS OLIEHKH
BO3MO>KHOCTH TIPOTEKAHUS OKUCITUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA B CTAHIAPTHBIX
ycioBusiX. YpaBHeHust HepHera juist moTeHnmana
3JIEKTPOJIa U s peokc-peakuun. Biausaue pH Ha
BEJIMYMHY MTOTEHI[MAJIOB BOJIOPOIHOTO,
KHCJIOPOJHOTO U IPYTUX AJIEKTPOJOB. YUacTue
BO/JIbI B PEAKIUAX B KAYECTBE OKUCIIUTEIIS U
BOCCTaHOBUTEJIA, 3aBUCUMOCTb OT pH. CxeMbl
Jlatumepa. DeKTpoInU3 pacCTBOPOB U PaCIIaBOB,
MIPOIECCHI, TPOTEKAIOIIME HA KATOAE U aHOJIE, YUET
BJIUSIHUSA TUIOTHOCTH TOKA Ha 3JIEKTPOIHBII
noreHuuain. Kopposus MeTauioB, MEXaHU3M
AIEKTPOXUMHUUYECKOU KOPPO3UH, CIIOCOOBI 3aIUTHI
OT KOPPO3HHU.

VYcTHbli
ompoc
Pemenue
3az1ay,
KontponbHas
pabora 4

Crtpoenue aToma.
Ilepuoguyeckuii 3aK0H
U nepuoauvecKast
cucreMa

PazButHe npeacraBiaeHui O CTPOCHUH aTOMa.
Monenu Tomcona, Pezepdopnaa, moctynatsl bopa.
KBaHTOBO-KOPHYCKYISPHBINA Tyallu3M, TUIIOTE3A /1€
Bpoiins, BoiHOBasI mpupoia ANEKTPOHA, IPUHIUIT
HeonpeaeneHHoCTH [ elizenOepra. BonHoBast
dbynkuus snextpona. Ypasuenue lllpenunrepa.
PanuanbHas u opOUTaNbHAS COCTABIISIONINE
BOJIHOBOH QpyHKIMU. [ToHSTHE O KBAHTOBBIX YHCIIAX.
[Topsimok 3amoyiHeHUs! AIEKTPOHHBIX 000I0YEK.
3aBUCHUMOCTB PHEPTHH OpOUTAIEH OT TJIABHOTO U
OpOUTANBHOTO KBaHTOBBIX uncen. [Tpunmumn [Taynu.
IIpaBuno Xynna. [Ipasuna Kneukosckoro.
[Iepuomnnueckuii 3akoH. [lepuonnueckas cucrema
MenaeneeBa. CBoiicTBa aTOMOB: paguyc, SHEPTUS
MOHHU3ALUH, CPOJICTBO K JJIEKTPOHY,
3IEKTPOOTpULATENBHOCTS (110 [TosuHry,
Mamnukeny, Onpeny-PoxoBy), BaT€HTHOCTb U

YcTHbII
OIpoc
Komnoksuym
Pemenue
YOpaKHEHU N
U 3aJad.
KoHTposbHas
pabota 5

8
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CTeneHb OKUCIeHUs. [lepuoaudHOCT B U3BMEHEHUU
CBOWCTB aTOMOB XUMHUYECKHUX 3jeMeHTOB. OOmiue
CBOMCTBA  pa3iIMYHBIX  KJIACCOB  XMUMHYECKUX
JJIEMEHTOB.
CocraB atomHoro |CocraB aromHOTO sifpa. Jledekr macchl. YcTHbiit
saapa, 3aBUCHMOCTb YCTOWYMBOCTH SIJIEP OT YHCIIA ompoc
PAIMOAKTHBHOCTh |HYKJIOHOB. Paql0oakTUBHOCTb. 3aBUCUMOCTD KommokBuym
CKOPOCTH PaJMOAaKTUBHOIO paciaja OT YUCiIa Kontponsnas
yactull. [lepuona nosypacnana. SaepHeie peakiuuu. pabora 5
Peakuuu nenenus u cuHTE3A SIACP.
Xumuueckas cBsizb |[Ipupona xumuueckon cBsizu. Tunuanas VYcTHbli
3aBUCHMOCTD ITOTEHIMAIBHON SHEPTUU CUCTEMBI OT ompoc
MEXBAAEPHOIO PaCCTOSTHUA. XapaKTEPUCTUKN Komnoksuym
XUMUYECKOM CBSI3U: dHEPrus, JuinHa. MoHHas cBsa3b. |[KoHTposbHas
Pacuet 3HEpruM MOHHOM CBSI3U U SHEPTUU pabora 5

KPHUCTAJUTMYECKOM peleTky. BiusiHue pasmepos
HMOHOB U WX 3apsijia Ha CTETICHb HOHHOCTH CBSI3H,
npaBuiio dasHca. OCHOBHBIE MOJIOKEHUS METOIA
BajieHTHbIX cBsi3elt (BC). Cnocob moctpoenust
BOJTHOBOM (pyHKIMH MOJIeKynbl. OObsiCHEHNE
MIPUYMHBI YCTOMYHUBOCTH MOJIEKYJI B MeToie BC.
HamnpaBieHHOCTP 1 HACBIIAaEMOCTh KOBAJIEHTHBIX
CBsI3€H, G- U T-CBSI3U, TEOPHUs PE30HAHCA, TEOPUs
rUOpUIN3AIIN aTOMHBIX OpOUTAICH, MEXaHU3M
00pa3zoBaHus JOHOPHO-AKIIENITOPHOH CBS3U. MeTo
OTTAJIKUBAHHUS 3JIEKTPOHHBIX AP BAJICHTHON
0000ukH (MeTo [ 'nmnecnu), 3aBUCUMOCTh
F€OMETPHUH MOJIEKYJ OT KOJIMYECTBA U BUAA
3IEKTPOHHBIX Nap. OCHOBHBIE MOJIOKEHUS METO/1a
MOJIEKYJISIpHBIX opoutaneit (metog MO JIKAO).
Crnioco0 nocTpoeHus BOJIHOBOM (PyHKIIUU
MouteKyibl. OObsiCHEHHE TPUYUHBI YCTOWYUBOCTH
MoJiekys B Metozie MO. Buapl 1ByxinieHTpoBbeix MO
(cBsI3BIBAIOLINE U PA3PBIXIIAIONINE Gs, Gp, Gsp, Od, Tp,
Td, Od — OpOUTAIIH, IPUMEPHI HECBSI3BIBAIOIINX
opOuTaneit). DHepreruueckue auarpammsl MO
JIBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI 3J1EMEHTOB |
u Il nepuona. Ilopsnok cBsA3U B MOJIEKYJIE.
MarunurtHsle cBoiicTBa BemecTB. [locTtpoenue
SHepreTuueckux quarpaMm MO 1ByXaTOMHBIX
reTeposiiepHbIX Mosiekya. [lonsitue o
MHOTOIIEHTPOBBIX MO, 00bsCHEHUE YCTOWYUBOCTH
ANEKTPOHHOIEDUITUTHBIX U
ANEKTPOHHOU3OBITOYHBIX COSAMHEHUN METOJIOM
MO. MeXMONIeKyISIpHOE B3aUMOICHCTBUE (CHUITBI
Ban nep Baanbca): qunosnb-nunonsHoe,
WHYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOCHCTBUS.
BonopoHas cBsi3b: HHTEpIIpETAIUS B paMKax
Meron0B BC u MO, BnusHie HaTU4Yusi BOAOPOAHON
CBSI3U Ha CBOMCTBA BellecTB. MeTajuinueckast CBs3b.
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OObsicHEeHHE CBOMCTB JIUAIEKTPUKOB, METAJIJIOB,
IIOJIYIIPOBOIHUKOB C MCIIOJIb30BAHUEM 30HHOU
TEOpPHUH. THIIBI KPUCTATUIMYECKUX PELIETOK.
JledeKThI KPUCTAIUTUICCKOUM PEIICTKH,
KJ1accu(UKaIKs, BIUSTHAE HA SJIEKTPHYECKUE
cBoicTBa. [IpUYMHBI OTKIIOHEHUH OT CTEXUOMETPUN
B COCTaBe€ TBEpABIX BewecTB. [lonsaTHe 0
JTaTbTOHUIAX U OEPTOJUTUAAX B TPAKTOBKE
Kypnakosa.

Bonopona, ero
coeIMHEeH U

Bonopon B mpupose. M3oTomnsl Bogopoaa.
BasienTHBIE BOBMOYKHOCTH aTOMa U XapaKTepPHbIE
creneHu okucienuss. Monekyna Ho. [Tonyuenne
BoJIopoaa. Pu3nvecKue u XUMHUYECKHE CBOMCTBA
MPOCTOTO BellecTBa. B3anmoaeiicTeue Kkuciopoaa ¢
BOJIOPOJAOM. MexaHu3M peakiK BOJIOPOJIa C
KHCJIOpOoIoM. PacTBopeHue BOI0OpO/Ia B MeTaJIax
Honel H" 1 H™, xOBasleHTHBIE, HOHHBIE U
METaJIIIOTIOI0OOHBIE THAPUIBI, THAPUTHBIC
KOMIIJICKCBI.

VYcTHbli
ornpoc
KontponbHas
paborta
Komnoksuym

10.

p-37ementsl VII
rpynnsl

OO611ast XapakTepUCTUKA FPYIIbI, 0COOEHHOCTH
¢dbTopa, CBONCTBA MPOCTHIX BEUIECTB
(pacTBOPUMOCTH B pa3IMYHBIX PACTBOPUTEIISX,
peakuus ¢ BOAOK, XUMUYECKasi aKTUBHOCTb,
TepMUYECKass YCTOMYUBOCTH). [ 'alIor€HOBOIOPOIBI:
CTpOEHUE MOJIEKYN, PU3NUECKHe U XUMHUECKHE
CBOICTBA, TEPMHUUYECKAsT YCTOMYUBOCTbD.
CpaBHUTENIbHAS XapaKTEPUCTUKA, KUCIOTHBIE U
BOCCTAHOBUTENBHBIE cBOMcTBA. DTOpPOBOIOPOL,
BOJIOpPOJIHAs CBSI3b B coenHeHusX propa. CriocoObl
MOJIY4E€HHS TAIOr€HOBOIOPOAOB. ["anorenuasl
METaJUIOB U HEMETAJJIOB. BTopnuHas
NEPUOJIUYHOCTD B PSAY KUCIOPOIHBIX COCAMHEHUI
rajoreHoB. MI3MeHeHUs CTpOeHUs1, yCTOMYUBOCTH,
KHUCJIOTHBIX U OKUCIUTENbHBIX CBOMCTB B PSAY
KHCIIOPOJICOACpAKAIIMX KUCIIOT rasioreHoB HI'O —
HI'O3 — HI'O3 — HI'O4 1 ux coneit. Oxcuasl
ranoreHoB. CoeqMHEHUs TAJIOT€HOB JIPYT C IPYTOM.
@opMBbI CYyLIECTBOBAHUS U CTPOECHUE MOJIEKYJ.
XUMHUYECKUE CBOMCTBA U METO/IbI MTOJTY4YEHHUS.
BsaumoneiictBue ¢ Bogoit. O6mue cBoiicTBa
TICEBJIOTAJIOT€HOB.

YcrHbIi
orpoc
KonTposbnas
paborta
KomnokBuym

11.

p-3aemMenTsl VI
rpynnbl

OO11ast XxapaKTepuCTHKA IPYIIIbI, 0COOEHHOCTH
kuciopona. Kuciaopon B npupose. BaieHTHeie
BO3MO>KHOCTH aTOMa M XapaKTE€pPHbIE CTEIICHU
okucnenus. Ctpoerue mosuexynsl Oz (meron MO),
napaMarHeTusM kuciopoja. [lonydenune kuciaopona.
Pu3nyecKue U XMMUYECKHUE CBOMCTBA IPOCTOTO
BELIECTBA. AJUIOTPONUS KUCIOPOaa, 030H. OKCHIBI
U UX Knaccudukanusa. Boga: ctpoenue Moekyisl,
MEXMOJIEKYPHOE B3aUMOJICHCTBUE U CTPYKTYpa

YcTHbIN
oIpoc
KoHTposbHas
pabota
KomnokBuym
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BOJIbI B )KMJIKOM M TBEPIOM COCTOSIHUM, aHOMAJINU
BOJIbl, XUMHUYECKHUE cBocTBa. [lepexnch Bogopoa:
cTpoenue u cBoiicta. Monsr 02, 02>, 0, O, .
Cynepoxkcuibl, 030HU]IbI, UX B3aUMOJIEICTBHE C
BOI0M. Moaudukanuu cepsl, ¢pa3oBas Auarpamma
cepbl. XMMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB
3JIEMEHTOB NOJATrPYIIIbI cephl. ['uapuapl cepsl,
CeJIeHa, TeJUIypa: CpaBHEHUE YCTOMYUBOCTH,
BOCCTaHOBUTEJIbHBIX CBOMCTB, KUCIIOTHBIX CBOWCTB
BOJHBIX pacTBOpOB. Cynb(u/ibl METAIIIOB,
cynbgansl 1 noyuucyabpuasl. Kucnoponnsie
COEJIMHEHUS CEepBbl, CEJIeHa, TeJTypa: BTOPUYHAS
HNEPUOUYHOCTb, U3BMEHEHNE KUCIOTHBIX U
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB B
psanax oxcuaos (SO2 - SeO; - TeO2 , SOz - Se03 -
TeO3) 1 COOTBETCTBYIONIUX KUCIIOT. DIIEKTPOHHOE
cTpoeHue CynbpuT, OUCYTHGUT U CyTb(aT-uOHOB.
CepHas kucnora u ee coyid. TuocepHas KUCioTa u
ee coym (Trocynbdatel). [[poayKkThl 3amMenieHus B
CEPHOM KUCIIOTE: MOJUCYITh(ATHI,
raJIOr€HaHTHIPHU/IbI, TIEPOKCO-KUCIOTHI.
[ToIMTHOHOBBIE KUCIIOTHI, CTPOCHUE MOJIUTHOHAT-
MOHOB. ['ajloreHnipl cepel, ceseHa, TeJuypa.

12.

p-3J1eMeHThI V rpyninbl

OO11as xapaKTepucTHKa Ipymibl, 0COOCHHOCTH a30Ta.
CKJIOHHOCTh aTOMOB K 00pa30BaHMIO LIEMe, KpaTHBIX
cBszeid. [IpocThie BelecTBa: CTpOSHUE MOJIEKYJIbI
a30Ta, ero (pu3NUeCcKue U XUMHUYECKUE CBOICTBA,
npoOJieMa CBA3bIBaHMS aTMOC(EPHOro a30Ta;

Mo tubukamu Gocdopa, MBIIIBIKA, CYPbMbI, BACMYTA.
OO11as xapaKTepuCTHKa TUAPUIOB: CTPOSHUE
MOJIEKYJI, TEpPMUYECKasi YCTOWYHUBOCTb,
BOCCTaHOBUTEJILHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
CBOMCTBA. AMMUaK: (PU3NIECKUE U XUMHUYECKHE
CBOWCTBA, CBOMCTBA HJIKOTO aMMHUAKa, CBOMCTBA
coselt aMmMoHus. [ upasuH, r’HIpOKCUIIaMUH,
A30THCTOBOJIOPOJTHASL KUCIIOTA, a3U/I-UOH: CTPOCHUE U
cBoiicTBa. KucinopoaHbie coeTMHEHs a30Ta. 3aKUCh
a30Ta ¥ a30THOBATHCTAs KUCJIOTa: CTPOSHHE MOJIEKYI U
cBoictBa. Oxcup azota (II) — crpoeHne Mosekysbl B
pamkax meton0B MO u BC, ycToiiunBocTs HOHA
uautpo3ouus. Okcun azora (II) u a3oTucras kucnora,
HUTpUTHL. OKcnpl azota (IV): paBHOBecue B cucteme
NO2 — N2O4. Oxcup azota (V), a30THas KHCIOTA!
CTPOEHHUE MOJIEKYJI, OKUCIUTEIbHBIE CBOICTBA;
HUTpAaThl: CTPOEHUE HUTPAT-UOHA, CBOMCTBA HUTPATOB.
Oxcuppl Gochopa, MBIIIBIKA, CYPBMBI, BACMYTA:
YCTOMYMBOCTb, KUCJIOTHO-OCHOBHBIE U OKUCIMTEIHLHO-
BOCCTaHOBUTENbHBIE CBOICTBA. CTPOEHUE OKCHJIOB
docdopa, cTpoeHne KUCTIOPOICOACPKAIIIX KUCTOT
docdopa, KUCTIOTHBIEC U OKUCIHTENHHO-

VYcTHbli
orpoc
KonTposbnas
paborta
KomnmokBuym
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BOCCTAHOBUTEIILHBIC CBOMCTBA. T"anorenunel

AJIEMEHTOB VA Ipyniibl.

13.

p-3i1emenTsl IV
rpynnbl

OO011as XxapakTepUCTUKA FPYIIbI, 0COOEHHOCTH
yraepoja. CKIOHHOCTh aTOMOB K 00pa30BaHUIO
LIETICH, KpPAaTHBIX CBA3€l. BaneHTHOCTH, cTeneHn
OKHCIICHHSI U KOOPIMHAIIMOHHBIE YHCIIA,
XapaKTepHbIe JJI aTOMOB 3J1eMeHTOB. [IpocThie
BEIIECTBA: TUITBI KPUCTAUTUIECKUX CTPYKTYP
yraepoaa (anmas, rpagut, KapOuH), KPEMHHSI, 0JIOBA
(o, B, y-bopmbI), CBHHIA; XUMHYECKHE CBOCTBA.
Bonoponnbie coennHenus yrieposia 1 KpeMHHUS:
CTpOEHUE, pa3anyus B PEaKIIMOHHON CIIOCOOHOCTH.
Oxkcupl yriaepoja: CTpoeHue, Gu3ndeckue u
XMMHUYECKHE CBOMCTBA (B3aUMO/JICHCTBUE C BOJOH,
OKHUCJIMTEIHbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA),
KapOOHUJIBI METAIJIOB. YTOJbHAs KUCJIOTA U €€
comi. OKcu KpeMHHUsI, KDEMHHEBBIE KUCIIOTHI,
CHIIMKATHl. 3aKOHOMEPHOCTH B H3MECHEHUH
CTPOCHHUS M XUMHUYECKHX CBOWCTB OKCHIOB U
ruapokcuaoB Ge, Sn, Pb: KuCi10THO-OCHOBHBIE U
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA.

VYcTHbli
ompoc
Kontponsnas
paborta
Komnoksuym

14.

p-3iemenTsl 111
rpynnsbl

3aKOHOMEPHOCTH B UBMEHEHUH AJICKTPOHHOU
KOH(UTypaIuu, pailycoB aTOMOB,
ANEKTPOOTPULIATENLHOCTH 371eMEHTOB. OCOOEHHOCTH
6opa. BaneHTHOCTH, CTETIEeHH OKUCIICHUS U
KOOPIMHALMOHHBIE YKCIIa, XapaKTEPHBIE I aTOMOB
anemeHToB. Kpucramiueckas cTpykTypa, puzndeckre
U XUMHUYEeCcKUe cBorcTBa 6opa. [lomydenue, ctpoeHue u
CBOMCTBa UOOpaHa: BOCCTAHOBUTEIILHbBIE CBOMCTBA,
peakiys ¢ BoJIor, 00pa3oBaHue OOPrUAPHOHBIX
KOMILIEKCOB, MX CTpoeHue. Briciue GopaHs:
CTpOeHUE (MEMEHTHI CTPYKTYPHI), 3aKOHOMEPHOCTH B
n3MeHeHnH cBOUCTB. bopupl. Ctpoenne okcuia 6opa
1 OOpHBIX KUCIIOT. PaBHOBecus B pacTBOpax GOpHOIA
KUCIJIOTBI U €€ COJIEH, 3aBUCUMOCTb OT pH.
JlnaronansHOE CXOJICTBO O0pa M KpeMHHUS Ha IIpUMeEpe
TUJIPUJIOB, TAJIOTEHUIOB, OKCUOB U OKCOKHCIIOT.
CoemHenus 6opa ¢ a30TOM: aHAJIOTHUS C alIMa30M U
rpadurom. Ouznueckre U XMMUYECKHEe CBOMCTBA Al,
Ga, In, T1. 3axoHOMEpPHOCTH B U3MEHEHHU CBOWCTB
COeMMHEHMI (OKCU/IBI, THPOKCHU/IBL, TaTIOTSHUIBI)
3JIEMEHTOB B CTeNeHU okucneHus +3. KommiekcHbie
coequHeHyst. COeIMHEHNs B HU3IINX CTENEHSIX
OKHCJICHUSI.

VYcTHbli
orpoc
KonTposbnas
paborta
KomnokBuym

15.

S-3jieMeHThI 11 rpynnbi

3aKOHOMEPHOCTH B U3MEHEHUH JIEKTPOHHOU
KOH(UTrypaluu, paguycoB aTOMOB,
NIEKTPOOTPULIATENIEHOCTH YJIEMEHTOB.
Ocob6enHoctu 6epuiuHs (IMaroHaJIbHOE CXOJICTBO C
amomMuHueM). CBONCTBA IIPOCTHIX BELLECTB,
TUAPUIOB, TAIOTeHUA0B. OKCUIBI U THUIPOKCHIBI:
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB.

YcTHbIN
oIpoc
KoHTponbHas
pabota
KomnoxkBuym
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Kom1uiekcHble coeIMHEeHusl.

16. | s-3;iemenThI I rpynnbl |3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHOM YcTHbII
KOH(HUTypaluu, paauycoB aTOMOB, onpoc
JIEKTPOOTPULIATEILHOCTH FJIEMEHTOB. KoHnTposbHast
OcoOeHHOCTH TUTHS (AMATOHAIBHOE CXOJCTBO C pabora
MaraueM). CBOMCTBA MPOCTHIX BEIIECTB: KommokBuym
B3aUMO/JICVCTBUE C KUCIOPOJIOM, BOJIOM.
3aKOHOMEPHOCTHU B CTPOCHHUHU U CBOMCTBAX
COEIMHEHUH C KHCIIOPOI0M, THAPOKCUIOB,

KapOOHATOB, FAJIOT€HUJIOB.

17. HNHepTHbBIE ra3bl DneKTpoHHass KOHPUTypalusi, 3aKOHOMEPHOCTH B VYcTHbli
U3MEHEHUHU CBOMCTB aTOMOB U IIPOCTHIX BEILIECTB B orpoc
rpynne. ITonydenue, XuMu4uecKkre CBOMCTBA KontponbHas
MHEPTHBIX Ta30B (B3aUMO/JICICTBUE C BOJON, CHHTE3 pabota
bapnerra). CtpoeHue u cBoiicTBa PTOpHIOB KomnokBuym
KceHoHa. KuciiopoHble coeJMHeHNsI KCeHOHA.

18. Crtpoenue Koopaunanmonnas reopust Bepuepa. [lonstus: YcTHbI

KOMILJIEKCHBIX LEHTPAJBHBIN aTOM, JIMTaHbl, BHEIIHSS U orpoc
coeIMHeHn BHYTPEHHsIs1 chephl KOMIUIeKca, KoopauHanionHoe | KommokBuym

YUCII0, IEHTATHOCTH Juranaa. Homenknarypa
KOMIUTIEKCHBIX COCTMHEHHH, H30MEPHsI
KOMIIJIEKCHBIX COEAMHEHUI.

CtpoeHune KOMIUIEKCHBIX COEUHEHHM C MO3ULIMI
merona BC. ['ubpuauzanus opoutaneii npu
00pa30BaHUM OKTA3APUUYECKHX, TETPAIIPUUECKUX U
KBaJIpaTHBIX KOMILJIEKCOB. CIMHCBS3aHHbBIE U
CIIMHCBOOOIHBIC, BHYTPH- U BHEITHEOPOUTAIILHBIE
KOMIUIEKChI, HenocTtatku Metosia BC. Teopus
kpucraumueckoro nojs (TKIT). O6bsicHenune
YCTOWYMBOCTU KOMIUIEKCOB. Paciiennenue d-
opOuTasei IeHTpaIbHOr0 aToMa B
KPUCTAJUTMUECKOM MOJIE OKTa3ApUIYECKOro,
TETPa’APUIECKOTO, TETParoHaIbHO-
OUMUPaMUIATEHOTO U KBAAPATHOTO KOMILJIEKCOB.
Hu3ko- 1 BBICOKOCTUHOBBIE KOMILIEKCHI. CBSI3b
SHEPTUU PACHICTIIEHHUS C OKPACKOI KOMILIEKCa,
CHEKTPOXUMHUYECKUN Psi/I TUTaH0B. DHEPTUsI
ctabunm3anuu kpuctamuinueckoro nois (OCKII).
Pacuetr DCKII m1st okTasipuyeckux u
TeTpa’ApudIecKux KoMiiekcoB. [lonstue 06
spdexte Ana-Temnepa. [Ipumenenune metona MO k
KOOPJAWHALIMOHHBIM COEIMHEHUSM - TEOPUS MOJIS
auranaoB (TILT). IToctpoenue sHEpreTHYecKux
quarpaMm MO 151 OKTa3puuecKuX KOMIUIEKCOB
0e3 ydera U ¢ y4eTOM U T-TIepeKpPhIBaHUSL.
CpaBHEHME PA3TMYHBIX METOJIOB OMUCAHUS
CTPOEHMS KOMIUIEKCHBIX cOeqMHEeHNH. Peakunu
KOMILJIEKCO0OpazoBaHus B pacTBopax. KoHCTaHTHI
HECTOMKOCTU U YCTOMYMBOCTH KOMILJIEKCHBIX
coenuHeHui. Kunetnuecku naOuibHbIE M HHEPTHHIE
KOMIUIEKChl. MeXxaHu3M peakiuii oOMeHa JIMTaH 0B
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19. d-3emenTn IV DneKTpoHHAas KOHPUTYpaIus, pa3Mep, XapakTepHble| Y CTHBIN
rpynnbl CTEIIEHU OKUCIICHUS U KOOPAUHALMOHHBIE YHACIIA ornpoc

aTOMOB JIEMEHTOB rpynibl. CBONWCTBA IPOCTHIX KontposbHas
BELIECTB, OKCUJIOB U THJIPOKCcHI0B. CTpyKTypa pabora
CMEIIAHHbIX OKCUJO0B TUTaHa, XMMHS BOJIHBIX KomnokBuym
pacTBOPOB, KOMIUIEKCHBIE COCIMHEHHS.
CoenuHeHys TUTaHA B HU3IIKX CTEMEHAX
OKHCIICHUS.

20. |d-31emenTBI V rpynmbl | DIeKTpOHHAS KOHPHUTYpaIys, pasMep, XapaKTepHbIe YerHbii
CTEIIEHU OKUCIIEHUS U KOOPAVHALIMOHHBIE YHCIIA ompoc
aTOMOB 3JIEMEHTOB rpymniibl. CBOWCTBA MPOCTHIX KontponbHas
BenecTB. COeAMHEHNS 37IEMEHTOB CO CTETIEHbIO pabota
OKUCJIEHUs +5: CpaBHUTENNbHAS yCTOMYUBOCTD, Komnoksuym
paBHOBECHs B BOAHBIX pacTBopax. CoeauHeHus
BaHAMsl B HU3LIHUX CTETICHSIX OKUCIICHMSL.

21. d-3memenTn1 VI DneKTpoHHass KOHPUTYpalusi, pa3Mep, XapakTepHbie| Y CTHBIN

rpynnbl CTEIIEHN OKUCIIEHUS U KOOPJAWHALIMOHHBIE YHCIIA orpoc
aTOMOB JIEMEHTOB rpynibl. CBOKWCTBA IPOCTHIX KonTtponbHas
BemecTB. COeTMHEHHUSI DJIEMEHTOB CO CTENEHBIO pabota
OKHCIIeHUs +6: CpaBHUTEIbHAs YCTOMYHNBOCTD Komnoksuym
OKCHJIOB, KHCJIOT, aHHOHOB, OKUCJIMTEIIbHAS
CIIOCOOHOCTH, pAaBHOBECHS B BOJIHBIX pacTBOpPaXx,
M30- ¥ T€TEPONOINCOEANHEHUS, COCTUHEHHUS C
cepoit. CoelMHEHUs XpoMa B HU3IIUX CTEIEHSIX
OKHCJICHUs, CBOMCTBA OKCHUJIOB U THIPOKCHUIOB.
Coennaennsa Mo nu W B HU3KUX CTEIIEHAX
OKHCIICHUS: “‘CHHU” U “OpPOH3BI.

22. d-3sementni VII DOnexTpoHHas KOHGUTypaius, pasmMep, XapakTepHble| Y CTHBIN

rpynnsbl CTEIIEHU OKUCJICHUS U KOOPIMHALIMOHHBIE YHCIIa ompoc
aTOMOB 3JIEMEHTOB I'pynibl. CBONCTBA MPOCTHIX KontponbHas
BeecTB. CoeIMHEHNs MapraHia B CTENEHAX pabota
okucnenus +2, +3, +4, +6, +7: cBoiicTBa (kucinoTHo-| KomiokBuym
OCHOBHBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIIBIHBIC)
OKCHUJIOB U TUJIPOKCUJI0B. COeTMHEHUS IIEMEHTOB
CO CTENEHbIO OKUCIIEHUA +7: CpaBHUTEIbHAS
YCTOMYHUBOCTh OKCHJIOB, KMCIIOT, QaHUOHOB,
OKHUCJIMTEIbHAs ClIOCOOHOCTb.

23. d-amementnr VIII  |DrexkTpoHHAst KOHPUTYpaIHs, pa3Mep, XapaKTepHbIC YcTHbIN

rpynnbl CTEIIEHU OKUCJICHUS U KOOPAMHAIIMOHHBIE YMCIIa ompoc
aTOMOB JIEMEHTOB TPYIIIBL. DJIEMEHTHI oArpyniel  |KoHTposbHas
JKEJIe3a: CBOMCTBA ITPOCTBIX BELIECTB, YCTONYUBOCTD pabota
COEIMHEHMH CO CTENEHBIO OKHUCIIEHNs +2 1 +3, KomnokBuym

KUCJIOTHO-OCHOBHBIE U OKHCITUTENHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA OKCUJIOB U
THAPOKCHAOB. KOMIIEKCHBIE COEMHEHMSI.
Coemunenus xene3a(VI). DnemMeHTbI OArPYMITHI
IUIATHHBL: CBOMCTBA MPOCTHIX BEILIECTB (PEAKIIUH C
KUCJIOTaMH1, HEMETaJJIAMH ), COTIOCTABJICHUE CBOMCTB
COEIMHEHUN B PA3JINYHBIX CTENEHAX OKUCIICHUSL.
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24.| d-3nemenTsl I rpynnel [ DnekTpoHHast KOHGUTypanus, pa3Mep, XapakTepHbie| Y CTHBIH
CTENEHH OKUCJIEHMS U KOOPJMHALIMOHHBIE YHCIIa ornpoc
aTOMOB JIEMEHTOB rpynibl. CBONHCTBA IPOCTHIX KoHnTpoabHas
BeuiecTB. COeIMHEHMSI 3JIEMEHTOB B CTEIEHSIX pabora
okucienus +1, +2, +3. KosumokBuym
25.| DneMeHTHI MOOOYHOM |DJICKTPOHHAS KOHPUTYpAIUs, pa3Mep, XapaKTepHble| Y CTHBIN
noarpynibl Il rpynmnel |CTENeHN OKUCIEHUS U KOOPAUHALIMOHHBIE YHCTIa ornpoc
aTOMOB JIEMEHTOB rpynnsl. CBOWCTBA MPOCTHIX KoHnTposbHast
BEUIECTB (MECTO B ALY HANpPSKEHUH, IPUUYUHA pabora
MHEPTHOCTH pTYTH). COEJMHEHMSI SIIEMEHTOB B KomnokBuym
creneny okucnenns +2. Mon Hg,?".
26.| DneMeHThI MOOOYHOM |DJICKTPOHHAS KOHPUTYpALIHS, pa3Mep, XapakTepHble| Y CTHBIN
noarpynns! 11T CTEIICHU OKHUCIECHHUS M KOOPAMHALMOHHBIE YKCIIA OIIpoc
rpynmnsl aTOMOB pPEIKO3eMEeNbHBIX 3yeMeHTOB. (CBoiicTBa|KoHTpoabHAs
IPOCTBIX BEIIECTB, OKCUIOB U THAPOKCUAOB| paboTa
9JIEMEHTOB B cocTosiHUM  okmcieHuss  +3.| KommokBuym
YcTounBOCTh COETMHEHUI co CTETIEHBIO
oKHcCieHus +2 u +4.
AKTUHUHN U aKTUHOUJIBI: CpaBHEHHE 3Hepruit Sf-,
6d- u 7s-opOuraneii, HaX0XKJICHUE B IPUPOJIE,
CHOCOOBI OJyYEHHs], YCTOWYMBOCTD CTENEHEN
okucienus +3, +4, +5 u +6 175 3J€eMEHTOB IEPBOI
MOJIOBUHBI Psifia, aHAJIOTU ¢ d-3JeMEeHTaMu,
COEIMHEHUS CO CTETNEeHbIO OKUCIEHUS +3 st
3JIEMEHTOB BTOPOM MOJIOBUHBEI psija.
2.3.2 3aHATHS CEMMHAPCKOI0 THIIA.
dopma
HaumenoBanue paznena .
Ne (Tembi) TemaTuka NpakTUYECKUX 3aHIATHI (CEMUHAPOB) TEKYILETO
KOHTPOJIS
1 2 3 4
1. CrexuoMeTpuuecKre pacyeTsl Pemenue 3agau
OcHOBHbIE IOHATHUSA U
KonTposbHas
3aKOHBI XUMHUHU
paborta
2. TepMoxuMHuuecKkue pacyeThbl Pemenue 3amau
DHepreTuka u
KonTposbHas
HarpaBJICHHE
paborta
XUMHYECKUX MPOIECCOB
Komnokuym
3. CKOpOCTh XMMHUYECKOHN peakllMy U XuMHuueckoe | Pemenue 3amau
paBHOBECHE. KontponbHas
XuMHnueckasi KHHETHKa
pabota
KomtokBuym
4. MuoroxommnoHeHTHble |KonmuraTuBHBIE CBOIICTBA pacTBOPOB Pemenue 3anau
CUCTEMBI; paCTBOPBI KonrtponbHas
pabota
5. |[MHOTOKOMITOHEHTHBIE |DNeKTpoJauTHUecKas aucconuanus. Pacuer pH | Pemenue 3anau
CHCTEMBI; PaCTBOPbI pacTBOpOB. KonrtponbHas
pabota
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6. |OxucnurensHO- MeTo1 MOHHO-MOJIEKYISIPHOTO OaiaHca. Pemenue 3anau
BOCCTAHOBUTEIbHBIE DNEeKTPOJHBIC TOTECHIUAIBL.
peakuumn
7. |Ctpoenue aToMa. Crpoenue atoma. KBantoBsle uncina. 3anoyiHenue| Pemenue 3agau
[Tepromuvecknii 3aK0H  |3JICKTPOHHBIX 000JIOYECK. KommokBuym
Y TIepUOIMYecKast
cucremMa
8. | Xumuueckast cBsI3b Xumnueckas cBs3b. Metoa BC. I'eomerpust Pemenue 3anau
Moutekyit. [ mOpuan3anms. Komnoxsuym
9. | Xumudeckast CBSI3b Metoa MO JIKAO. Iloctpoenune sHepreTuyeckux | Permenue 3amaq
JTUarpaMM MOJIEKYIT. Komnoxsuym
10.|p-anementsr VII rpynmst [[anoreHsl U X COSAUHEHMS. Pemenne 3amau
KontponsHas
paborta
Kosnoksuym
11.|p-anementsl VI rpymmbl [ XanbKOTE€HbI U UX COEAMHEHUS. Pemenne 3amnau
KoHnTtposbHas
paborta
Komnoksuym
12.|p-anemenTsI V Tpynnsl | I1eMeHTH V A TPYIIIBL Pemenne 3amau
KoHnTtposbHas
paborta
KosmokBuym
13.|p-anementsl IV rpymnmer |Onementsl [V A rpynmbl. Pemenue 3amau
KonTposbHas
paborta
KosmokBuym
14.\p-anementsl I, 11 u | Onementsl IHA, [IA u |A rpymm. Pemenue 3amau
rpynm KontponbHas
paborta
KosmokBuym
15.|KomruiekcHbIE KoMIuiekcHBIE cCOeTUHEHN Penrenue 3agau
COCIMHEHUS KontponbHas
paborta
Komnokuym
16.|d-smements! VI rpymiisl | XpoM u €ro coeanHeHUs Pemenue 3amau
KonTposbHas
paborta
Kosnokuym
17.|d-smementst VII rpymmst |[Maprasert U ero coeTMHeHUs Pemntenue 3agau
KoHTpobHas
pabota
KomtokBuym
18.|d-snementsr VIII J’Keneszo, ko0anbT, HUKEIb Pemenue 3agau
TPYIIBI KonrtponbHas
pabota
KomnokBuym
19.|9nements! [ u Il OnemenTsl [ 1 |l mo6oYHBIX MOATPYIITT Pemenue 3amau
MOOOYHBIX MTOATPYIIIT KontponbHas
pabota
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Kosnoxksuym

2.3.3 JlabopaTopHble 3aHATHSA
JIaGopaTopHbIe 3aHATHUS HE IPEIYCMOTPEHBI YYEOHBIM IIJIAHOM

2.3.4 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsl — HE IPETyCMOTPEHBI YI€OHBIM TTAHOM

2.4 IlepevyeHb y4eOHO-METOANYECKOTO ofecTedeHNs 11 CAMOCTOSITEIbHOH PadoThI
00y4YaIUIMXCH M0 THCHUILIHHE (MOIYJII0)

Ne

Bung CPC

[Tepeyenn yueOHO-METOIUUECKOTO OOCCIICUSHHS TUCIIUIUIUHBI
0 BBITIOJIHEHUIO CaMOCTOSITENIbHOM paboThI

2

3

[IpopaboTka yuebHOTO
(TEeOpeTUYECKOTO)
Mmarepuana

1. AxmeroB, H.C. OOmas wu HeopraHudeckas XuMUs
[DnexTponnbiii pecypc] : yued. — DnekTpoH. mnaH. — CaHKT-
[lerepOypr : Jlanwp, 2014. — 752 c. — Pexum npocryna:
https://e.lanbook.com/book/50684

2. T'punByn, H. Xumus osnemeHTOB: B 2 T. (KOMIUIEKT)
[DnexTponnsiii pecype] : copas. / H. I'punByn, OpHmo A.. —
OnektpoH. mgaH. — MockBa : M3marenbctBo "JlaGoparopus
3Hanmit", 2017. — 1348 «c¢. — Pexum goctymna:
https://e.lanbook.com/book/94157

3. Heopranwveckas xumusi: B 3-x Ttomax/ Ilom pen. FO.JL.
TpetrbsikoBa: T1: OU3NKO-XUMUYECKUE OCHOBBI HEOPTraHUYECKOM
XUMUU: YUeOHUK s CTy/. Bbicil.yueO. 3aBeaennit/ M.E. Tamm,
FO. /1. TpetbsikoB; - M: U3narenbckuii eHTp «AkageMusi», 2004.
—240c.

3. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pem. FO.JI.
TperbsikoBa: T2: Xumus HenepexoAHBIX 3JIEMEHTOB: YUYEOHHK
sl cTyna.  BbicunyudeO. 3aBeaenmit/  A.A.  Jlposmos,B.II.
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: HU3narenbckuiil
1eHTp «Akaaemus», 2004. — 368c¢.

4. Heopranuyeckas xumusa: B 3-x tomax/ Iloxm pen. FO.J.
TperbsikoBa: T3: Xwumus mnepexomHbix dnemMeHToB KH.1:
Y4eOHuk 11 cTy[. BbiciL.yueO. 3aBeaenuii/ A.A. [Ipo3nos,B.IL
3nomanoB, I.H. Ma3o, ®.M. Cnupunonos; - M: HU3narenbckuiil
neHTp «Akagemus», 2007. — 352c¢.

5. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pen. FO.JL.
TperbsikoBa: T3: Xwumus mnepexoaHbIX dnemMeHToB KH.2:
Y4eOHuk i CTyq. BbiciL.yueO. 3aBeaenuii/ A.A. [Ipo3nos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3narenbckuit
HeHTp «Akanemus», 2007. — 400 c.

6. Meroanueckrue peKOMEHJAINH K OpraHu3alii ayIuTOPHON 1
BHEAYIUTOPHON  (CaMOCTOATENbHONH)  pabOThI  CTYACHTOB:
metonnyeckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

Iloaroroska k
CEMUHAPCKUM 3aHSTUSIM

1. AxmeroB, H.C. OOmas wu HeopraHudeckas XUMHS
[DnexkTponHnbIit pecypc] : yued. — DnektpoH. naH. — CaHKT-
[lerepbypr : Jlawp, 2014. — 752 c¢. — Pexum pocryma:
https://e.lanbook.com/book/50684

2. T'punByn, H. Xumusa »snemeHtoB: B 2 T. (KOMIUIEKT)
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https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157
https://e.lanbook.com/book/50684

[DnexTponnslii pecypc] : cmnpas. / H. I'puaByn, Opumo A.. —
OnexktpoH. naH. — MockBa : M3patensctBo "JlaGoparopus
3ganuit", 2017. — 1348 c¢. — Pexum gocryna:
https://e.lanbook.com/book/94157
3. Heopranmueckass xumus: B 3-x tomax/ Ilom pen. HO..
TperbsakoBa: T1: @U3NKO-XUMHUYECKHUE OCHOBBI HEOPTAHUYECKOM
XUMHH: YUeOHHK IS CTyA. Beici.y4e0. 3aBenenuii/ MLE. Tamm,
0. . TpetwsikoB; - M: U3narensckuii eHTp «Akagemus», 2004.
—240c.
3. Heopranmueckas xumus: B 3-x tomax/ Ilom pen. HO..
TperpsikoBa: T2: Xumusi HenepexoJHBIX AIIEMEHTOB: YUeOHUK
Juis  cTyld. BblcuLyudeO. 3aBeaenuit/  A.A. Jlpo3nos,B.IL
3nomanos, I.H. Ma3zo, ®.M. CnupunoHos; - M: U3znarenbckuit
HeHTp «Akamemus», 2004. — 368c.
4. Heopranmueckas xumusa: B 3-x tomax/ Iloxg pen. FO..
TperpsikoBa: T2: Xwumusi mnepexogHbix dmeMeHToB K.1:
VYuebuuk s cTya. Beicin.y4ueb. 3aBeaenuit/ A.A. JIpo3mos,B.I1.
3nomanos, [.H. Ma3zo, ®.M. Cnupunonos; - M: HU3narenbckuiil
neHTp «Akagemusi», 2007. — 352c.
5. Heopranmveckas xwmmusi: B 3-x Tomax/ Ilom pen. FO.JI.
TperpsikoBa: T2: Xwumusi mepexogHbIX dMeMeHToB KH.2:
VYuebuuk s cTya. Beicin.y4de6. 3aBeaenuit/ A.A. JIpo3mos,B.I1.
3nomanos, I.H. Ma3zo, ®.M. CnupunoHos; - M: HU3aarenbckuiil
neHTp «Akagemusi», 2007. — 400 c.

6. COOpHUK 3a7a4d MO0 HEOPraHWYECKON XUMHH: y4ebd. mocooue
st cTyn. Beicin yueO.3aBenennit /| E.W. Apnmamnukosa, I'.H.
Mazo, M.E. Tamm; mnon pea. FO.J. TperpakoBa. — M.:
N3narensckuii ieHTp «Akanemus», 2008. — 208 c.

7. 3aiiieB O.C. 3agaum, ynpakHEHUS W BOINPOCHI MO XUMHUU:
VYu4eb. mocodue mis By30B. — M., Xumus, 1996. — 432 c.

8. Ceupugo B.B., IlonkoBuu I'.A., BacunweBa .M. 3anaum,
BOIIPOCHI U YIPaXKHEHHs MO OO0IIeH U HEOPraHMYECKON XMMHH.
/MuHck «YHuBepcutetrckoe», 1991. — 350 c.

9. Metonuueckrie peKOMEHIaluy K OpraHu3aluy ayJuTOPHOU U
BHEAYIUTOPHOM (CaMOCTOSTENIbLHOM) pabOTHI CTYJCHTOB:
metoandeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacuonap: Kybanckuii
roc. yH-T, 2018. 89 c.

[ToaroTroBka K TeKyIemy
KOHTPOJTIO

1. AxmeroB, H.C. OOmas wu HeopraHuveckas XuUMUs
[Dnexktponnsiit pecypc]| : yued. — DnekTpoH. naH. — CaHKT-
[lerepbypr : Jlawp, 2014. — 752 c¢. — Pexum pocryma:
https://e.lanbook.com/book/50684

2. T'punByn, H. Xwumusa »snemeHToB: B 2 T. (KOMIUIEKT)
[DnexTponHsbIil pecype] : cmpas. / H. I'punByn, OpHimo A.. —
OnexkTtpoH. naH. — MockBa : M3natensctBo "JlaGoparopus
3Hanui", 2017. — 1348 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/94157

3. Heopranuueckas xumus: B 3-x tomax/ Iloxg pen. HO..
TperbsikoBa: T1: OU3UKO-XMMUYECKHE OCHOBBI HEOPTaHUYECKOMN
XUMHH: YUeOHHK Ui CTyA. Beicil.y4e0. 3aBeaenuit/ MLE. Tamm,
FO. . TpetpsikoB; - M: U3narenbckuii neHTp «Akagemus», 2004.
— 240c.
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https://e.lanbook.com/book/94157
https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157

3. Heopranmueckas xumus: B 3-x tomax/ Iloxm pen. HO..
TperbsikoBa: T2: Xumusi HenepexoJHBIX AJIEMEHTOB: YUYeOHUK
s cryn.  BeiciunydeO. 3aBenenuil/  A.A.  [Ipoznos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3narenbckuit
HeHTp «Akamemus», 2004. — 368c.

4. Heopranmueckass xumusi: B 3-x Tomax/ Ilom pen. FO./.
TperpsikoBa: T2: Xwumusi mnepexogHbix dneMeHToB K.l:
Y4eOHuK Ui CTy/. BbICHLY4eO. 3aBenenuii/ A.A. JIpo3mos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3znarenbckuit
neHTp «Akamemus», 2007. — 352c¢.

5. Heopranmueckas xumus: B 3-x Ttomax/ Iloxg pen. HO.J.
TperpsikoBa: T2: Xwumusi mnepexogHbIXx d1eMeHTOoB KH.2:
VYuebHuuk s cTya. Beicil.y4ued. 3aBeaennit/ A.A. JIpozmnos,B.I1.
3nomanos, I.H. Ma3zo, ®.M. CrnupunoHos; - M: U3znarenbckuit
eHTp «Akamemus», 2007. — 400 c.

6. COopHUK 3a7a4d MO HEOPraHWYECKON XUMHH: y4ebd. mocooue
st ctyn. Beicn yueO.3aBenennii / E.M. Appammaumkosa, I'.H.
Mazo, M.E. Tamm; mnon pea. FO.J. TperpakoBa. — M.:
W3natenbekuii meHTp «Akamemusi», 2008. — 208 c.

7. 3aitueB O.C. 3amauu, ynpakKHEHUS W BONPOCH MO XHUMUU:
VYu4eb. mocobue nmst By30B. — M., Xumusi, 1996. — 432 c.

8. Ceupunos B.B., IlonkoBuu I'.A., Bacunbea I'.W. 3anmaum,
BOIIPOCHI M YIPAKHEHHS MO OOIIeHd M HEOPraHMYECKOW XUMHH.
/Munck «YHuBepcuterckoe», 1991. — 350 c.

9. Metonuueckre peKOMEeHIalluu K OpraHu3alii ayAUTOPHON 1
BHEAYJAUTOPHOH (CAaMOCTOSATEILHOMN) pabOThI CTY/ICHTOB:
Meroandeckue ykazanus / coct. T.I1. Ctopoxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jlo3a. — Kpacnonap: Kybauckuit
roc. yu-1, 2018. 89 c.

Y4eOHO-MEeTOIMYECKHe MaTephallbl ISl CAMOCTOSITEILHONH Pa0OThI OOyYaIOMIMXCS W3
Yrcia UHBAJIHJIOB M JIAIL C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMU 3/10poBbsi (OB3) nmpemocrapistorcs
B (hopMmax, alaTHPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBbS U BOCHIPUSATHS HH(DOPMAIIHH:

J1J1s1 JTUT] C HApYIICHUSIMHA 3PCHHS:

— B Ie4YaTHOH (hopMe yBETUUYECHHBIM HIPUPTOM,

— B (JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIAI] ¢ HApYIICHUSIMH CITyXa!

— B [IeYaTHOM opme,

— B (JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JTMIL C HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO amiapara:

— B reyatHoi dopme,

— B (JopMe FIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeyeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA
oOyJarouxcs.

3. OOpa3oBaTe/lbHbIe TEXHOJIOIMH, NPHMEHsiEMbI¢ NPH OCBOCHHUM JIMCIHILIHHBI
(MoxyJis)

B cootBerctBum ¢ tpedoBanusmu ®I'OC BO no HanpaBieHHI0 «XHUMHS» peanu3anus
KOMIETEHTHOCTHOTO TI0/IX0/1a TIPEAYCMaTPUBAET MIMPOKOE MCIIOJIb30BaHUE B yUeOHOM Ipoliecce
aKTUBHBIX M MHTEPAKTUBHBIX (JOpM IpoBeAeHUs 3aHATHH. VHTepakTHBHOE 0Oy4yeHHe - MyTh K
YIIPaBJIEHUIO CUCTEMBI CAMOCTOSITENIbHON PabOThI CTY/IEHTOB.
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TexHoJI0THsI MHTEPAKTUBHOIO 00YYEHHMSI 3aKJIFOUAETCS B TOM, YTO HA IPOTSHKEHUU BCETO
y4eOHOTO BPEMEHHU IMPOUCXOAUT 0OOMEH MHEHHSIMH, BBICIYIIMBAIOTCA M OOCYXIAIOTCS pa3HbIE
TOYKM 3pEHUS CTYIEHTOB. VIHTEpakTHUBHBIE METOABI - 3TO CIOCOOBI LIE€JIEHANPABIEHHOIO
YCUJIEHHOTO B3aUMOJICHCTBUS IPENOJABaTeNel M CTYIEHTOB IO CO3JaHHI0 ONTHUMAJIbHBIX
YCIIOBH mpo1iecca oOydeHus..

Opranuzanys H3ydyeHUsT MaTepuajga Kypca OCYILECTBISETCSI Ha OCHOBE CHUCTEMHO-
NEeATETPHOCTHOTO TIOAXOJa M PEKOMEHJAMK MO3TamHOTO (OPMHPOBAHHUS YMCTBEHHBIX
neiictBuil. [Ipy OoCBOEHMM IUCHMILIMHBI HCHOJB3YIOTCS KaK TpPaIUI[MOHHbBIE, TaK U HOBbIE
MeJarornyeckue TEXHOJIOIMH. JIeKIn U ceMUHApCKUE 3aHATHUS SBIISIIOTCS TPAAULIMOHHBIMU TIPU
0o0y4eHHH B By3aX M CIOCOOCTBYIOT (DOPMHUPOBAHHIO Y CTYJCHTOB 0a30BBIX 3HAHHUI, OCHOBHBIX
MBICIIUTEIbHBIX ONEPALU, Pa3BUTHIO JIOTUKH. JIEKIIMM HOCAT MOTHBAIlMOHHO-TI03HABATEIbHBIN
xapakrep. CemMuHapcKkue 3aHATHS MMEIOT MNpoOJIEeMHO-TIOUCKOBBIM Xapakrep. Perienue
KOHKPETHBIX XMMHYECKHX 3ajlau MO3BOJISIET Peain30BaTh TBOPYECKYIO AESATENbHOCTh, Pa3BUTh
KOMMYHHMKaTHUBHYIO CIIOCOOHOCTh KaXJOr0 CTyJE€HTa, HAy4UThb €ro apryMeHTUPOBAHHO
BBIpa)KaTh CBOM MBICIM B INPUCYTCTBUHU JAPYrux. B KauecTBe CIOBECHO-HAIJIAJIHOTO METOAA
00yueHus UCIOJIb3YEeTCs IEMOHCTPAIIMOHHBIM XUMUYECKUN 3KCTIEPUMEHT, KOTOPBIN TPOBOJUTCS
MIpY YTEHUU JIEKUUH U MPOBEACHUN JTaOOPATOPHBIX 3aHATHH. J[EeMOHCTPAIMOHHBIN AKCIIEPUMEHT
MO3BOJISIET TpernojaBarento chopMHUpOBaTh HMHTEPEC K MPEeAMETY y CTYIEHTOB, oOy4aeT
prUeMaM TEeXHUKH J1abOpaTOpPHOTO SKCIepuMeHTa. JIeMOHCTpallMOHHBIH SKCIEPUMEHT -
HUCTOYHUK TPUOOpETaeMbIX CTYJEHTOM 3HaHHWH, HaBBIKOB, YMEHHUN; CPEICTBO MPOBEPKU
HMCTUHHOCTH BBIIBUTAEMBIX TUIIOTE3, PEIICHUs YYEOHBIX U UCCIIEI0BATEIbCKUX POOIIeM.

Jnst moBeimeHnst 3¢GGEKTUBHOCTH y4E€OHOTO TIporiecca HCIOJIB3YIOTCS  CIIEAYIONINe
o0Opa3oBaTeibHbIe TEXHOJOTUHU: HHPOPMAITMOHHO-PAa3BUBAIOLINE TEXHOJIOTUH, HAIPAaBJICHHBIEC Ha
¢bopMHUpOBaHME CHUCTEMBbl 3HAHWM, 3allOMUHAaHME U CBOOOJHOE ONEpUPOBAHHE HUMHU.
Hcnonb3yercss Meton mnpoOIEMHOIO H3JIOKEHHS MaTepuaja, CaMOCTOSATENbHOE H3ydeHHe
JUTEpaTyphl, MPUMEHEHHE HOBBIX HHMOPMALMOHHBIX TEXHOJOTHUH I CaMOCTOSITEIHHOTO
MOTIOJTHEHHSI 3HAHUI BKIIOYAas UCIOJb30BAaHUE TEXHUYECKHMX U JJIEKTPOHHBIX CPEICTB
nH(pOpMaLUY; AEATEIbHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTMH, HAlpaBiICHHbIE Ha
(dbopMHpoBaHHE CUCTEMBI MPO(EeCcCHOHANBHBIX MPAKTUYECKUX YMEHUH TMpU IPOBEICHUU
SKCIEPUMEHTAJIbHBIX UCCIIEI0OBAaHUM, 00ECIIeUNBAIOIIUX BO3MOXHOCTh KAYECTBEHHO BBIMOJIHATD
poQecCHOHANBHYIO JIeATEIbHOCTD; Pa3BUBAIOLIUE MPOOIEMHO-OPUEHTUPOBAHHBIE TEXHOIOTHH,
HampaBlieHHble Ha (GOpPMUPOBAHHWE U pa3BUTHE MPOOJIEMHOTO MBIIIJICHUS, MBICIUTEIbHON
AKTUBHOCTH, CIOCOOHOCTH BHIETh U (POPMYIHpPOBATH MPOOJEMBI, BBHIOMPATh CHOCOOBI U
CpeacTBa A MX PEIICHHs; TEXHOJOTUU JIMYHOCTHO-OPHUEHTUPOBAHHOTO  OOyudeHus,
MO3BOJISIFOIINE CO37aBaTh WHIMBUAYalIbHbIE 00pa3oBaTeiIbHbIE TEXHOJIOTUH, 00ECTIEYNBAIOLINE
y4eT Pa3IMYHBIX CIIOCOOHOCTEH 00ydJaroIuX, CO3AaHUe HEOOXOAUMBIX YCIOBUN ISl Pa3BUTHUS
WX UHIUBUIYATbHBIX 0COOCHHOCTEHH.

Jlis MHBaIMAOB M JUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3[I0POBBS MOTYT OBITh
HCIOJIb30BaHBI oOpa3oBaTenbHbIC TEXHOJIOTHH, MO3BOJISIIOIIIKE MOJIHOCTHIO
WHIUBUAYAIU3UPOBATh COJIEP’)KaHUE, METOAbl W TEMIbl Y4eOHOW [esSTENbHOCTH, BHOCUTH
BOBpeMSI HEOOXOJMMbIe KOPPEKTHUBBI KaKk B JESATENbHOCTh CTYACHTa-UHBalIHAa, TaK U B
JeSATENbHOCTh MPENoJaBaTesl.

Bun 3anarus Hcnonb3yemble HHTEpakTHBHbIE TexHOJOoruu | KomnuectBo
4acoB
CemuHapckue 3aHATUSA becenpl,  pa3bop  cutyanmii,  perieHue 98
poOIEMHBIX MPAKTUKO-OPHUEHTUPOBAHHBIX
3aJaHMi, pe3eHTaIHs pa3paboToK,
KOH(epeHIIUN
Hroro 98
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4. OueHo4HbIe M METOAMYECKHE MATEPHAJIbI
4.1 OueHouyHble cpeacTBa I TeKyLIero
NPOMEKYTOYHOH aTTeCTALMH.

KOHTPOJIA ycneBaeMoCcTu H

B coorserctBum ¢ IlonoxenneM 0 MpOBENEHUH TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH M
MPOMEKYTOUHOM aTrecTammu oOydatommxcs Kyol'Y um ero ¢QunmanoB, Tekymuii KOHTpOJIb
YCIIEBAEMOCTH CTYIECHTOB IIPOBOJUTCS B LIEISAX COBEPIICHCTBOBAHUS U HEIIPEPBIBHOIO KOHTPOJIS
Ka4yecTBa 00pa30BaTEIbHOIO MPOIiecca, IPOBEPKE YCBOCHUS yUeOHOTO MaTepHasa, aKTHBU3ALUH
CaMOCTOSITEIbHOW pabOThl CTYACHTOB. TeKymmii KOHPOJIb 3HAHUW CTYJCHTOB OCYIIECTBIISIETCS
IIOCTOSIHHO B TE€YEHHM Y4eOHOTo roja. Bujpl TeKyliero KOHTpOJS: YCTHBIN ONpOC U pelieHHue
pacueTHBIX 3a/la4 Ha CEMUHAPCKUX 3aHATHUIX, KOJUIOKBUYMbI U KOHTPOJIbHBIE pabOThI, MPOBEPKa
3HAHMUM 0 pe3yNbTaTaM CaMOCTOSTEIbHON PabOThl CTY/IEHTOB, OLIEHKAa aKTUBHOCTH CTY/IEHTa Ha
3aHATHUSAX.

OCHOBHBIM BHJOM TEKYILErO0 KOHTPOJS 3HAHUI CTYIEHTOB OYHOU (popMbl OOydEeHUS
SIBJISIETCS. BHYTPHUCEMECTPOBAsl arTecTalMs, KOTOpas IPOBOJMUTCS OJUH pa3 B CEMECTp B
00s13aTeIbHOM TOPAJKE HAa BCEX KypcaX B COOTBETCTBHM C IpadukoMm ydeOHOro mporuecca
JAHHOTO CEMECTpa M 3aBEpIIAcTCs HE IO3JHEE 4eM 3a Mecsl A0 Hayajla IPOMEKYTOYHOU
aTTECTALlNN.

[IpomexyTouHas aTTecTanus NPOBOJUTCS MO JaHHOW AMCHUILIMHE B (JOpME IK3aMEHa B
1 u 2 cemectpe.

CTpyKTYpa OLlIEHOYHBIX CPEICTB Uil TeKYlIell U IPOMEeKYTOYHOM aTTeCTALMHU

Konx n nanmenosanue HanmMenoBaHue O11eHOUHOT0 CpeJicTBa

Ne Pe3ynpTathl 00yueHHs
UHAMKATOpa N IIpomexyrounas
/1 (B coorBeTcTBUU C 1. 1.4) Texymui KOHTPOJIb
(B cootBeTcTBUU C 1. 1.4) aTTecTanus
HOIIK-1.1. 3naer ocHoBbl | KoHTpoOsIbHAS paboTa; Bompoc Ha
CucreMarusupyer u | COBPEMCHHBIX TCOPUH B | 3amauu JJIsl pEUICHUS B dK3aMEHE
aHaIU3HPYET obmactu  obweH ¥ | aymuTopUM.
pEe3yIbTATHI HCOPTaHIICcKon Konnoksuym
XUMHIUECKUX XUMHWU, CBOHMCTBA
XHUMHUYCCKHX DJICMCHTOB
3KCIIEPUMEHTOB, .,
6 o U HUX COCOUHCHHH U
Ha moﬂerm’ 3aKOHOMEPHOCTH 1704
U3MEPEHHUH, A TAKKE | paviemenms o
Pe3yIbTAThI PACYCTOB | pepuonam U
CBOICTB BELIECTB U | moarpynmam
MaTepHalioB Ilepuonnueckoit
CHCTEMBl Ha OCHOBC
TEOpUA O CTPOEHUU
aTOMOB, MOJIEKYJI n
HEMOJICKYJISIPHBIX
BEIIICCTB; METObI
MMOJIYy4CHUSA
HCOPTaHUYCCKUX

BEIIECTB U3 MPUPOTHBIX
00BEKTOB; 0a30BELIE
TIPEICTaBIICHUS
XHUMHYECKON
TEPMOIUHAMUKH u
KUHETUKH,
XUMHUYECKOT0
paBHOBECHS, KHCIIOTHO-
OCHOBHBIX U
OKHCIIUTEIBHO-
BOCCTAHOBMTEIBHBIX
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IMpoeCCOB.

Vmeer konuuectBeHHO | KoHTposbHAs paboTa; Bomnpoc na
ONHMCHIBATL SBICHUS W | 3amauu JUIs PEIICHUS B JK3aMEHE
3aKOHOMEPHOCTH B | ayquropuu.
HEOPraHUYeCKUX KOJIOKBHYM
CHCTEMaX Ha OCHOBE
0a30BEIX 3aKOHOB
ooei u
HEOPraHUYECKOU
XUMUU.
Braneer meronamu | KoHTposibHas paboTa; Bompoc Ha
aHajmsa pesym)Tava; 3amauu i perieHus B HK3aMEHE
XUMHNYCCKUX I/I3MepeHI/II/I ayJ:[I/ITOpI/II/I.
Ha OCHOBC CHUCTEMBI KOHHOKBHYM
(dbyHIaMeHTaIbHBIX
XUMHNYCCKUX HOHS[TI/II71 y
0a30BBIX 3HAHUH
(byHIaMeHTaIbHBIX
pa3aenoB XUMUU.
NOIIK-1.2. 3Haer Metoel | KonTponbHas pabora; Bompoc Ha
[Ipennaraer W3y4YEeHUSI W aHaiau3a | 3aJayu Jyisl pelieHus B SK3aMeHe
UHTEPHPETALUIO CBOMCTB ayJAUTOPHH.
pe3yJIbTaTOB HEOPraHUYECKUX KomnmokBuym
COOCTBEHHBIX BEIIECTB u
SKCIIEPUMEHTOB Y | MaTepualios,
pacyeTHo- MEXaHU3MBI Hu
TEOPETUUECKUX 3aKOHOMEPHOCTHU
pabot C | mpoTeKaHus
HCIIOJIb30BaHUEM XUMHYECKAX
TEOPETUUECKUX MIPOIECCOB.
OCHOB YmMmeer npoBoauTh | KoHTposbHas pabora; Bomnpoc na
TPaIUIIMOHHBIX U | KaYeCTBECHHBIN U | 3ajauu ISl peuieHus B DK3aMEHE
HOBBIX pa3nenoB | KOJIUYECTBEHHBIN ayJIUTOPHH.
XUMHH aHanu3 xumudeckoro | Kommoksuym
COCTaBa BEIISCTB C
HCITIOJIb30BaHHUEM
pacyeTHbIX METOJIOB
onpenenaeHus GU3NKo-
XHUMHUYECKUX
BEJIUYHUH.
Bnageer pacuernpimu | KoHTponbHas paboTa; Bomnpoc na
METO/IaMU ONpeeNeHus | 3aqaun JUIsl pelIeHUs B DK3aMEHE
(I)I/I3I/IKO-XI/IMPILI€CKI/IX ayI[I/ITOpI/II/I.
BCJIMYUH IIpU PCHICHUH KOHHOKBI/IYM
IIPUKIaIHBIX
XUMHWYECCKHUX 3ada4
NOIIK-1.3. 3HaeT JTansl KonrtponsHas padora; Bompoc Ha
dopmynupyer TUTAHUPOBAHMUS, 3ajauu i peuieHus B JK3aMEHE
3aKJIFOYCHUA )51 [IPOBENICHUS U ayJJUTOPHHU.
BBIBO/IBI 10 | onucanus Konnoxksuym
pe3ynbTaTaM QHAIU3a | y i eacroro
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JIMTCPATYPHBIX SKCIICPUMCHTA C

JTAHHBIX, LEJIbI0 U3YYEHUS
COOCTBEHHBIX peaKHHOHHOﬁ
OKCICPUMCHTATIBHBIX | c1j0cOOHOCTH BEIIECTB
" pacdeTHO" | i Matepuanos.
TEOPETUUECKUX
paboT  XMMHYECKOW | YMeeT MpOBOIUTH KonTponbHas pabdoTa; Bomnpoc na
HaIpaBJICHHOCTHU MIOHCK JINTEPATYPHBIX 3amauu s pelICHHUA B OK3aMCHC
NAaHHLIX U AyAuTOPpUH.
CPaBHUTEIIbHBII Komnoxsuym
aHaJIU3 Pe3yJIbTaTOB
COOCTBEHHBIX
9KCIIEPUMEHTOB U
pacyeTHo-

TEOPETUYECKUX PadOT

Brageer meromamn KonTtpomnsHas pabora; Bompoc Ha
KOMILIEKCHOTO 3amauu Ui pelICHUs B DK3aMEHE
CHUCTEMHOI'O IMoaxoaa K AyJUTOPHH.

PaccMOTpEHNUIO Komnoksrnym

XUMHUYCCKHX ITPOIECCOB

U CBOICTB

HCOPraHU4C€CKUuX

BCIIECCTB U MaT€puraioB

TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MaTepUAJIbl, He00OX0AMMBbIe ISl OLleHKH
3HAHUI, YMEHHH, HABHIKOB U (MJIH) ONbITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATbI
¢dopmMupoBaHus KOMIIETEHIMI B Ipolecce 0CBOCHUS 00pa30BaTeIbHO NMPOrpPaMMbl

4.1.1 Illpumepnl BONPOCOB IJIS YCTHOTO ONIPOCA HA CEMUHAPCKUX 3aHATHAX
Tema «I"ajioreHbl U KX COCTUHEHU»

1. KakoBa »snekTpoHHass KOH(Urypalus aTOMOB »iieMeHTOB 17-i1 rpymmbi? Kakue
CTEINEHHU OKHCIICHUS XapaKTEpHBI s 3TUX 31eMeHTOB? IIpuBeanuTe npuMepsl COEUHEHUI 3TUX
3JIEMEHTOB B PA3JIMUHBIX CTEIEHAX OKUCIICHUS.

2. Kak mewnstiorcst mo rpymme F-CI-Br-1: a) paguychl aromoB, ©) mepBbIii MOTEHITHAI
HMOHHU3ALIUH, B) 3JIEKTPOOTPULIATEILHOCTh AaTOMOB?

3. Kak mnosmyuaroT rajoreHsl B BHUJAE IPOCTHIX BELIECTB B IPOMBIIUIEHHOCTH H B
nabopatopun? Hanumure ypaBHEHUs! COOTBETCTBYIOIIMX PEaKIHi.

4. Kak H3MEHSIOTCS OKHCIHMTEIbHbIC CBOMCTBA B psgy ramnoreHoB Fa—Cl—Bra—I2?
[IpounmtocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MpHUMEpPaMU XHMHMYECKMX peakuuid. B uem
MPOSBISIIOTCS 0COOEHHOCTH (PTOpa MO CPAaBHEHMIO C APYIMMHU ranoreHamu? /i OKUCIUTENbHO -
BOCCTAHOBMTEJBbHBIX MPOLIECCOB HANMIIIUTE JIEKTPOHHO-UOHHBIE YPAaBHEHUS MOIypEaKIHii.

5. Kak wusmensiercss B psay ranorenoBogoponos HF-HCI-HBr-HI: a) mexatomuoe
paccrosinne H-Hal, 6) mpoyHOCTB CBSI3H, B) KUCIOTHBIE CBOMCTBA UX PACTBOPOB B BoJie?

6. Kak u3MeHsI0TCsI BOCCTaHOBUTEINBHBIE CBOICTBA B psijy ranoreHoBoaopoaoB HF-HCI-
HBr-HI? IlpowmmtocTpupyidTe 3Ty 3aKOHOMEPHOCTh NpUMepaMHM XMMHYECKHX peakiuil. Kak
MOJIy4al0T TajloreHBOJIOPOabl? J[J1sl OKMCINTENIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB HAIMUILIUTE
3JIEKTPOHHO-UOHHBIE YPABHEHUS TOTYpEaKIHii.
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7. Kak ramorennl pearupyioT ¢ Bojaon? Hanuiure ypaBHEHHS COOTBETCTBYIOIIUX
peakuuid. JaiiTe onpeneneHne peakuuu JUCIPONIOPLUHOHUPOBAHUS.

8. KakoBo naszsanue kuciaor HCIO, HCIO2, HCIO3, HCIO4 u u ux coneit. Kak Mensercs
cuna kuciot B paay HCIO-HCIO,-HCIOs-HCIO4?

9. Kak mensitorcest okuciutenbhbie cBoiictsa B psity HCIO-HCIO2-HCIO3-HCIO4?

10. ComoctaBere 1o psgy okcokucinor HCIOs3-HBrOs-HIOs: a) okucnutensHbie
CBOICTBa, 0) KHCIOTHBIE CBOWCTBA, B) TEPMHUECKYIO YCTOMYMBOCTh. Hamummmre ypaBHEHHS
COOTBETCTBYIOIINX PEAKLIAMN.

4.1.2 Tlpumepbl pacyeTHBIX 32/1a4, PACCMAaTPUBAEMbIX HA CEMUHAPCKHUX 3aHATHAX

1. B cucreme XJI0pOBOJOPOI — BOJIa UMEETCSI a3€0TPOIHBIN COCTaB, COOTBETCTBYIOIIUMA
coaepxanuto xyopoogopona 20.2 % (macc.). CreneHb AUCCOIMAIIMK XJOPOBOJOpOJa B
a3e0TpONHOM pacTBope cocrtaBiseT 88 %. Paccuuraiite 3nauenne pH pactBopa, ecinu ero
mIoTHOCTH paBHa 1.10 T/ cM®.

2. Paccuuraiite maccy 15 % oneyma, KOTOpyr0 HEOOX0AUMO 00aBUTH K 4.46 KT BOJIBI,
YTOOBI MTOJIYYUTh PACTBOP C MAaCCOBOM J0JI€i cepHOM KUCIOTH! paBHOU 4.7 % mnoTtHOCTHIO 1.035
r / cm®. Paccumraiite pH momay4eHHOTO pacTBOpa, MPUHSB, YTO CEpHAS KUCIOTA TI0 MEPBOif
CTYIIEHH MOJIHOCTBIO TUCCOLMAPOBAHA, a II0 BTOPOM CTYIIEHHU SIBJISIETCS KUCIOTON CPETHEN CHIIbI
¥ XapakTepu3yeTcs KoHCcTaHTol puccormani Ka (H2S04) = 1.2 - 1072,

3. B 1n BomHOro pacTBopa YyKCYyCHOW KHCIOTBI KoHIeHTpamuend 0.01 momb /i
comepxurcs 6.27 - 1021 gacTHI] pAacTBOPEHHOTO BEIIECTBA B BHJE MOJEKYIl M HOHOB.
PaccunTaiiTe paBHOBECHBIE KOHIEHTPAIIMU YKCYCHOW KHCIIOThI, MOHOB BOJIOPO/Ia, alleTaT-MOHOB
Y 3HaY€HUE KOHCTAHThI AUCCOLUAIINHN YKCYCHON KUCIIOTHI.

4. PaccuumtaiiTe 3HaYeHUs KOHCTAHThl THAPOJIM3a, CTeNeHW ruapoiauza u pH
pazbaBiienHoro pactBopa Hutputa ammoHus NH4NO2 mpu temmeparype 22 °C. Honnoe
npousBenenne Boasl paBHO 1-107'*  xomcramtel mmccommammm  Ka(HNO2) = 4.0 - 1074,
Ko(NHsOH) = 1.8 - 10°°.

5. Paccuuraiite maccy Xjopuja aMMOHHS, KOTOPYH HeoOxomumo mo006aButh kK 0.5 1
BOJHOTO pacTBOpa T'MIPOKCHAAa aMMOHHS KoHieHTpanuei 0.05 moms /1, yro6sr pH pactBopa
ctas paBHbIM 8. CTeneHp auccoluanuu coyid B pactBope paBHa 90 %, KOHCTaHTa TUCCOLUALIUN
Kp(NHsOH) = 1.8 - 10°°.

6. Paccumraiite 3naueHue pH BOAHOTO pacTBOpa a30TUCTOW KHCIOTHI KOHIIEHTPAIMEH
0.1 monb / 1. Paccumraiite, kakuM ctaHeT 3HaueHue pH mpu mobasiieHun K 1 J1 3TOrO pactBopa
0.2 mons HuTputa Hatpus. CreneHs auccouuanuu coyiv B pactBope paBHa 100 %. Koncranra
nuccormanuu Ko(HNO2) =5.1- 1074,

7. Nmeetcsi BOJHBIN pacTBOp, HACHIIICHHBINH JIBYMsS COJSIMU — KapOoHaTtoMm Oapus u
KapOOHATOM CTpOHIMSA. PaccumTaiite KoHIeHTparuu uoHoB Ba?*, Sr** m COs?” B pacTBoOpe.
[1P(BaCO3) =5.1 - 10°, IIP (SrCO3) = 1.1 - 10729,

8. [Ilpoussenenue pacTBOpuUMOCTH cyimbhata kambius [P (CaSOs) =25 10°.
Paccuunraiite 3HaueHNEe paCTBOPUMOCTHU COJIM B Bojie. Paccuuraiite, BO CKOJIBKO pa3 yMEHBIIUTCS
pacTBOpUMOCTh KapOOHaTa KaJbllUsl 10 CPaBHEHUIO C TME€pBOHAYaJIbHOM, ecimu K 11
HACBIIIEHHOT0 pacTBOpa KapOoHara Kanblius 100aBuTh 0.1 Monb cynbdara Marausg. CreneHb
auccoranuu cynbdara maraus o (MgSOas) = 80 %.

9. Omnpenenure, BeIMageT Ju ocagok, ecau cvemars 100 mi 0.002 M pactBopa HUTpaTa
cepebpa 1 300 mu1 0.01 M pactBopa kap6onata Hatpus. ITP (Ag.CO3) = 6.1 - 10 2,

10. Ompenenure, BBIMAAET JU OCANOK, €CIM CMelIaTb paBHblE OOBEMBI PacTBOPA,
comepkamiero 22.2r/m xjnopuia Kaimblusi W pacTBoOpa, coziepskamero 56.8 v/ cymbdara
narpus. IIP (CaSOs) =6.1-107°. Ilpumure, 4TO BCE COIM B PACTBOPE AMCCOLMMPOBAHbI
MIOJIHOCTBIO.

4.1.3 TIlpumepbl KOHTPOJIbHBIX padoT
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2. Ilonnvlii nepeyeHb 80npoCco8 0 NOO2OMOBKU K PEUMUHS08bIM KOHMPOJIbHBIM
pabomanm:

PeiliTuHroBasi KOHTpoJIbHas padora Nel

Tema: «OCHOBHBIC MOHATHS U 3AKOHLI XUMU W)

Teopernyeckasi HOAr0TOBKA
ATOMHO-MOJIEKYJISIpHAS. TEOPUS.
OCHOBHBIE CTEXMOMETPUUYECKUE 3aKOHBI.
["'a30BBI€ 3aKOHBI.
[ToHsiTHE O XMMUYECKOM DKBUBAJICHTE, 3aKOH YKBUBAJICHTOB.
OrnpeeneHrne aTOMHBIX MaccC 3JIEMEHTOB.
Tunosbie pacyeTsl

koo

- IlpuBenenus oObeMa raza K HOpMaJIbHBIM YCIIOBUSIM.

- Boluncnenre OTHOCUTENBHOM TIIOTHOCTH ra3a Mo €ro MOJIEKYJISIPHOM Macce.

- Onpenenenne MOJIEKYIIPHON MacCChI 110 IJIOTHOCTH Tasa.

- Berurciienre MoIsIpHOM MacChl Ta3a o MOJIBHOMY OOBEMY.

- Onpenenenre MOJIEKYJIIPHOM Macchl 0 ypaBHEHUIO MeHneneeBa — Kianeiipona.

- Onpenenenre cpelHe MOJIEKYJIIPHON MacChl CMECH Ia30B MO OTHO-CUTEIbHOU INIOTHOCTH.

- Onpenenenune mapuaiIbHBIX JABJICHUH ra30B B CMECH.

- Omnpenenenne MapyaIbHbIX JaBICHUN Tra30B B CMECH MO OOBEMHOM JI0JI€ Ta30B B CMECH U
00111eMy 1aBJICHUIO.

- Onpenenenue o6beMa ra3a 1o 3aJaHHOM Macce.

- Onpenenenue Macchl raza o 3aaHHOMy 00beEMY.

- Berunciienre abCcoJIFOTHOM MacChl MOJIEKYJTbI BEIIECTBA.

- Pacuet ¢akTOpOB 3KBUBAJICHTHOCTH 3JIEMEHTOB U BEIIECTB 10 XU-MUYECKUM (OpMYIaMm.

- Briuucnenue ¢pakTopoB SKBUBAJIEHTHOCTH B XUMUYECKUX PEAKIIHSIX.

- Onpenenenne MOJISIPHOM Macchl 5KBUBAJIICHTA JIEMEHTA.

- OnpeneneHue MOJISIPHOM MAcChl SKBUBAJIEHTA 3JIEMEHTA 10 €r0 Mac-COBOM J10JI€ B XUMHUUYECKOM
COCIMHEHUHU.

- Onpenenenue MOJISIPHOM MacChl S5KBUBAJICHTA CIIOKHBIX BEILIECTB B PEaKIHUsIX 0OMeHa.

- OmnpeneneHue MOJSAPHOM Macchl 3KBHUBAJIEHTA CJIOXKHOIO BEHIECTBA IO PEAKUUU
B3aUMOJIEICTBHUA €r0 ¢ JPYTUM BELIECTBOM.

- Haxosxnenue npocreiimieit popmyIibl BemiecTBa o MacCOBBIM J0JISIM 3JIEMEHTOB.

- Haxoxnenne wucTuHHONW GOpMyabl BeUIECTBA IO MACCOBBIM JIOJSM JJIEMEHTOB H
MOJIEKYJIIPHOM Macce.

Ilpumep dunema K peitmunzo60ii KOHmMpoOALHOU padome Nel:

1. Mblibsik 00pa3yeT ABa OKCHJa, MaccoBasi J0JIsl MbIIIbSIKA B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 n 75,7%. Paccunraiite MOJIIpHYIO MacCy SKBUBAJIEHTA MBILIBSIKA B 9TUX OKCHIAX.

2. O6bém mapoB 0,2 r BemectBa npu 17 °C u gasnenun 101747 Ila paBen 48 mi.
Paccuunraiite MOISPHYIO MacCy BELIECTBA U MACCY OJHOU MOJIEKYJIbI 3TOTO BEIIECTBA.

3. IIpu pactBopenun 11,5 r cmecu amOMHMHMS, MEAM U MarHus B COJITHOM KHCIIOTE
BBIIEIUIIOCH 7 J1 ra3a, u3MepeHHoro rpu temneparype 0 °C u gaiaenuu 0,81-10° Ia.

4. HepacTBopuMBIil 0OCTaTOK IEPEBEAEH B PACTBOP KOHLICHTPUPOBAHHOMN a30THOU KUCIIOTOM.

[Tpu aTom BeIAEUIOCH 4,48 11 (H. y.) Ta3a. OnpenenuTb COCTaB UCXOTHOW CMECH.

PeiiTuHroBasi KOHTpOJIbHas padora Ne2

Tema: «3aKOHOMEPHOCTH NPOTEKAHNA XHMHYECKHUX NPOLECCOB.
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JHepreTuKka M HanpaBJeHHe XUMHYECKHX peaknmii. KuHeTHKA.»

TeopeTnyeckasi mOAroTOBKA

1. TlomsTHs: TepMOJAMHAMHYECKAsh CHUCTeMa, mapameTpbl ((QYHKIMH)  COCTOSHUSL.
BuyTpeHnHss sHeprus, Temiora, padora.

2. TlepBblii 3aKOH TEPMOAMHAMHUKH, MPUMEHEHHE B XMMHUU: 3aKOH l'ecca, clencTBus U3
3axoHa ['ecca.

3. CranmapTHOE COCTOSHHE BEIIECTBA, CTAaHJAPTHBIE  OSHTAJIBIUM  00pa30BaHUS.
TepmoxuMuyecKkre pacyeTsl, OCHOBaHHBIE Ha 3akoHe [ 'ecca, nuki bopua-I"abepa.

4. TloHsTHE O paBHOBECHBIX MIPOLIECCAX B XUMUUECKON TEPMOJUHAMUKE.

CaMonpoun3BOJIbHOE U HECAMOIIPOU3BOJIBHOE IPOTEKAHUE MPOLIECCOB.

6. Bropoit 3akoH TepMomMHAMHKH. VI3MeHeHWE OSHTPONMMH B Ppa3IMYHBIX IIpoIeccax
(XuMuyeckasi peaxiysi, HarpeBaHUE BeLIeCTBa, (a30BbIil MEPexoJ, paclIupeHue rasza).
BeposiTHOCTHAs TpakTOBKA MOHATHS “SHTponus’, ypaBHeHue bonbimana.

7. Tpermit 3akoH TepmoauHamuku (noctynar [lnanka). Pacuer aOGCONMIOTHBIX 3HAUYEHUUN
SHTPOIUH.

8. Kputepum camMompou3BOJBLHOTO IPOTEKAHUS XHMHYECKHX MPOIECCOB B Pa3ITUYHBIX
CUCTEMAX.

9. Dmueprus ['m66ca. Dueprus ['enpmrobIIA.

o

10. TepMonruHaMUUYeCKHil BBIBOJ] 3aKOHA JEUCTBYIOLIMX Macc.

11. CxopocTh XUMHUYECKOH peaKITHH.

12. 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAI[UH PEarHPYIOIINX BEIIECTB.

13. Mexanu3sm peakiiuu. [Topsaok 1 MOJICKYIAPHOCTh PEAKIUH.

14. KuHeTnueckne KpHBBIE PEAKIUI TIEPBOrO M BTOPOTO TOPSIKOB, ONpENEIeHHEe KOHCTAHTHI
CKOPOCTH U TIOPSIKA PEAKIUH 110 SKCIEPUMEHTATHHBIM JJAHHBIM.

15. 3aBUCHMOCTh CKOPOCTH peEaKIWH OT TeMIlepaTyphsl: npaBwio Bant-I'ohda, ypaBHeHuHE
Appennyca. IlpencraBieHne O TEOPUU AKTUBHBIX CTONKHOBEHUIH M TEOPHH AKTUBUPOBAHHOI'O
KOMITJIeKca, (PU3UUCCKHIA CMBICIT IPEIBKCIIOHSHITUATLHOTO MHOYXKHUTEINS B YpPaBHEHUHN AppeHunyca.

16. Karanmus.

17. Xummuaeckoe paBHoBecue. [Tpuamumn Jle [llaTenbe.

Tunosble pacyeTbl
- Brluncnenue craHIapTHBIX TEIUIOT (SHTAJIBNUN) 0Opa30BaHUS BEIIECCTB 110 TETUIOBBIM
addexTaM peakuii ¥ TEIJIOBBIX 3(PPEKTOB XMMHUUECKUX PEAKIIUA MO CTaHIAPTHBIM TEIIOTaM
00pa3oBaHUs pearupyooIluX BEIIeCTB.
- Pacuer temnoBoro sddexra peakuuu Mo CTaHAAPTHBIM TEIUIOTaM CTOPAHMSI PEArupyrOIINX
BEIIECTB.
- PacueTsl, OCHOBaHHbIE HAa B3aUMOCBS3U BHYTPEHHEW SHEPTUU U SHTAJIBIINU.
- Beruucnenne usMenenus snepruu ['m66ca. OnpeneneHre BO3MOKHOCTH ITPOTEKaHUs Mporiecca
10 BEJTMYMHE U3MEHEHHMsI SHepruu [ ' nooca.
- BbrunciieHne M3MEHEHHMs SHTPOINUU Pa3IMYHBIX MpoleccoB. OmnpeneneHrne BO3MOXXHOCTHU
MPOTEKAHUS IIpoLecca IO BEIMYMHE U3MEHEHUS SJHTPOIIUU PEAKIUH.
- Boruncnenue usmenenus sHepruu [ mb06ca XuMHUUECKON peakluy N0 3HAYSHHSIM CTaHAAPTHBIX
SHTAJIBIIUN U SHTPOIIMHI PEAarupyrolInX BELIIECTB.
- [Ipumenenune TepMoaMHAMHUYECKUX (DYHKIMHA U1 XapaKTEPUCTUKH CBOWCTB M PEAKIMOHHOMN
CIIOCOOHOCTH BEIIECTB.
- BelunciieHre CKOpOCTH peakliMi N0 KOHLIEHTPALMAM PEearupyronux BEIECTB.
- Onpenenenue nopsiika peaxkiuu.
- Binsinue naBiieHHs Ha CKOPOCTh PEAaKLUU.
- OnpeneneHue U3MEHEHUsI CKOPOCTU PEAKLIUM BCIIEJICTBUE U3MEHE-HUS TEMIIEPATYPHI.
- Beluncnenre n3MeHeHrs BpEMEHH NPOTEKaHUsl peaKUUU PU U3ME-HEHUU TEMIIEPATYPBI.
- OmnpenienieHne TeMnepaTypHOro Ko GHUIMEeHTa peaKkiH.
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- BeIunciieHHe SHEPTUM aKTUBALUU PEAKLIUH.

- Bbr4nciieHre KOHCTAHTBI PABHOBECUS PEAKLIUU 110 PABHOBECHBIM KOHLEHTPALUsAM
pearupyromux BEUIECTB U ONPEACICHUE UX UCXO0A-HbIX KOHIEHTPALMIA.

- BeI4nciieHre KOHCTAHTHI PABHOBECHUS PEAKLIUH 110 MTAPLHUAIBHBIM JABJICHUAM PEarupyromux
BEILIECTB.

- BerunciieHre paBHOBECHBIX KOHIIEHTPALMM pEarupyroLIuX BEIIECTB.

- Onpenenenue uzmeHeHus sHepruu [ md6ca peakuy no BeIMUYMHE KOHCTaHThl PpABHOBECHS.

- BnusiHue n3MeHeHUs1 KOHLEHTPAlUU PEarupyollnX BEIECTB Ha CMEIICHUE PABHOBECHSI.

- BnusiHue n3MeHeHus TeMIepaTypsl Ha CMEIEHHE XMMUYECKOIO PaBHOBECHSL.

- DBbluncieHue paBHOBECHBIX KOHLEHTpAlUUN pEarupyroliux BEUIECTB IIOCIE CMEUICHUs

paBHOBECHS.

Ilpumep dunema K peiumunzo80i KOHmMpoOAbHOU pabome No2:

1. OguH W3 TPOMBINUICHHBIX METOJOB TMOJYYCHHUS KaJus COCTOMT BO B3aWMOJCHCTBUU
PACIIaBIEHHOTO THAPOKCH/IA KA ¢ KUAKUM HaTpreM (440 °C).

KOH + Na = NaOH + K
[Tonw3ysick TEPMOIMHAMUYECKUMH XapaKTEPUCTUKAMH KPUCTAITMYECKUX BEIIECTB, JOKAKHTE,
YTO peaKiis BO3MOKHA.
2. TemnoTel cropaHusi 5TaHa W JITHJICHA COOTBETCTBEHHO paBHBI -1560 m -1411 x/[»/Monb.
Brerunciaute AH® peakiinu ruipupoBaHus:

C2Ha + H2 = CoHe

3. Onpenenute MOPSAOK PEAKIUN U CPEJHEE 3HAUEHUE KOHCTAHThI CKOPOCTH YKCYCHO3TUIIOBOTO
s¢upa npu 30 °C, ecnm 11 HEHTpaNM3aIMy PAaBHEIX YacTel pearupyromieil CMEcH N3pacXo10BaH
CIenyIoIrid 00beM pacTBOpa THIPOKCHAA KaIHs MOJIIpHOH KoHIeHTparuu 0,05 Mob/i:

t, MuH 0 25 50 84 o0

V(KOH), mn 11,2 12,6 13,7 15,3 38,3

4. Bpruuciure TemMmeparypHbld KOA(GGUIIMEHT pPeakIuu, €ClIM KOHCTaHTa CKOPOCTH €€ IpH
120°C cocrasmuser 5,88°10*, a mpu 170°C paBHa 6,7+1072

PeliTuHrOBasi KOHTpPOJIbHasI padoTa Ne3
Tema: « MHOroKOMIIOHEHTHbIE cUCTeMbL. PacTBopbI»

TeopeTnyeckasi HOATOTOBKA
1. T'ereporeHHbIC PaBHOBECHSL.
CriocoObI BRIpaXKEHHS COCTaBa pacTBOpa. PacTBOPUMOCTb.
3. DHepreTuka MpoIECCOB PACTBOPEHUS, BIUSHUEC YHTAIBITUHHOTO U SHTPOITUHHOTO
¢dakropoB. Maeansubie pacTBopbl. 3akoH Payns. Kunenue u 3amep3anue pacTBOpOB.
Omnpenenenre MOJIEKYIIPHOI Macchl B 30yTUOCKOTUYECKOM B KPUOCKOTTHUECKOM
METOJIE.
OcMmoc. OcMOTHYECKOE JIaBJICHUE.
OTKJIOHEHUS PACTBOPOB OT UCATBHOCTH. AKTUBHOCTE. Koo duiineHT akTuBHOCTH.
DnexTpoauTHueckas aucconuanus. M3oronndeckuii ko uImeHT.
Teopus Jle6as — XtokKenst 11s1 paCTBOPOB AIIEKTPOIUTOB.
CunbHbIe U cllabble AIIEKTPOJIUTHL. Jluccoruanst ciaadbiX AIEKTPOIUTOB.
KoHcranTa u crenens qucconuanuu. 3akoH pazbaBneHus OcTBanpia.
PaBHOBecHe MEXTy pacCTBOPOM 3JIEKTpoIUTa U ocaakoMm. [IpousBeaeHne pacTBOPUMOCTH.
Ycnosue Bemaaenus ocaaka. ConeBoit 3P QexT.

N
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10. Auccounarmst Boasl. Bogopoansiii mokaszarens. Pacuer pH pacTBOpoB KUCIOT U
OCHOBaHUM.

11. T'uaponus coneit, pacuer pH pacTBOpPOB rUAPOIUIYIOMINXCS COJIEH, YCIOBUS MPOTEKAHUS
«HEOOPAaTUMOT0» THAPOIIH3A.

12. bydepusie pactBopsl, pacueT pH, OydepHas eMKOCTb.

13. OcHOBHBIE TIOJI0KEHUS TPOTOJUTHUECKOM Teopun bpencrena-Jloypu, npuMeHeHne K
peakuusM HeHTpaau3aluy, TMCCOLHUAliU, THAPOIIN3a, IPOTEKAIOIUM B BOIHBIX
pacTBOpax; CONpPSKEHHBIE Mapbl KUCIOT U OCHOBaHuH. [Ipumenenue teopun bpencrena-
Jloypu K HEBOJHBIM pacTBOpaM.

14. Teopus JIbtouca.

Tunosbie pacueTsl
1.Beruncinuth, cKoJabKo coiu (0€3BOJHON MM KpUCTAJIOTHApATa) U BOABI HEOOXOIUMO B3SITh
JUI TIPUTOTOBJIEHUS 3a/laHHOTO KOJIMYECTBA HACBIIIEHHOTO IpPHU OMNpEAENeHHOW TemIepaType
pacTtBopa.
2.BBIYHCIIUTD, CKOJIBKO COJM (O€3BOTHOM WJIM KPUCTAUIOTHApPATA) BBIACIUTCS U3 3aJaHHOM
MacChl pacTBOpA, HACHIIIEHHOTO MPU OJHOM TeMIlepaType, MOCIe €ro OXJIAXIACHUS 10 JPYyrou
TEMIEPATYPHI.
3.BbIYMCIINTh KOHIIEHTPAIMH, BhIpaXXKEHHbIE IPYTMMHU U3BECTHBIMU crioco0aMu, JUIsl pacTBoOpa C
M3BECTHOM IUIOTHOCTBIO, €CJIM 3a/laHa MaccoBasi J0Js (MOJIsipHAsh KOHIIEHTpAIMs, MOJspHas
KOHILIEH-Tpalus 9KBUBAJIEHTOB, MOJISTIBHOCTb, MOJISIPHAS JI0JIs1) pAaCTBOPEHHOTO BEIIECTBA.
4.BpIUUCINTD, CKOJBKO BEIIECTBA M BOJbI HEOOXOIMMO B3SITh JJISi MPUTOTOBJICHUS 3aJaHHON
MaccChl paCTBOpa ONPEAEICHHON KOHIICHTPALUH.
5.BBIunCINTh, CKOJIBKO BELIECTBA HEOOXOIMMO B3ATh JUIsl IPUTOTOBJIEHUS 3aJJaHHOTO 0O0BbEMa
pacTBopa OMNpPEEICHHON MOJISIPHON KOHIEHTPALMM WM PacTBOpa C OMPEACICHHONW MOJISIPHOM
KOHLIEHTPALMEN DKBUBAJICHTOB BEIIECTBA.
6.BbIuncanTh, CKOJIBKO MJI KOHLIEHTPUPOBAHHON KUCIOTHI C OMPEAEICHHOM MacCOBOM A0Jied U
IUIOTHOCTBIO HEOOXOOMMO B3ATh JJIsl TNPUTOTOBJIEHUS 3aJaHHOrO 00BEMa pacTBopa
OTIPEACIIEHHON KOHLEHTPALIHAN.
7.BblUNCINTE, CKOJIBKO BEIIECTBA WJIM BOJbl HEOOXOAMMO J00aBUTH K OINpPENEIICHHOMY
KOJIMYECTBY pacTBOpa C OJHON KOHLIEHTpaLuedl M IUIOTHOCTBIO, YTOOBI MOJYYHUTh PacTBOpP C
JPYroi KOHIEHTPALUEN U MJIOTHOCTHIO.
8.BbruncnuTe 0cMOTHYECKOE IaBICHUE PACTBOPA; ONPEAEIUTh MOJIIPHYIO MAacCy HE3JIEKTPOJINTa
10 OCMOTHYECKOMY JIaBJICHUIO PACTBOPA.
9.BbluncnuTh JaBieHUE Mapa PAacTBOPUTENS HaJ PacTBOPOM, ONPENEIUTh MOJISIPHYIO Maccy
HEIEKTPOJINTA 110 OTHOCUTEJILHOMY IIOHWKEHUIO JAABJICHUS [1apa paCTBOPUTENS HaJl pACTBOPOM.
10.0npenenuts Temmeparypbl KUIEHHS M 3aMep3aHusi pacTBOPa HEIEKTPOJIMUTA; BBIYMCIUTH
MOJISIPHYIO MacCy HEIJIEKTPOJIMTA 10 IOBBIIICHUIO TEMIIEPATypbl KHUIIEHHS pPacTBOpa WU IO
TEMIIEPAType 3aMEP3aHusl pacTBopa.
11.Bb14ucIuTh KPUOCKOTIMYECKYIO KOHCTAHTY PACTBOPUTEIIS.
12. BbluncieHHe HM30TOHHYECKOro Kod3(duimeHTa pacTBOpa CHIBHOTO UIEKTPOJIMTA IO: a)
OCMOTHYECKOMY JaBJICHHMIO PAacTBOpa; O) NaBJIEHUIO Mapa pacTBOPUTENs HaJ pacTBOPOM; B)
MTOBBILLIEHUIO TEMIIEPATYPBl KUIIEHHS pacTBOPA.
13. BebluuciieHue cTENeHW AUCCOLMALMHU D3JEKTPOJIUTa IO a) BEIMYMHE H30TOHHYECKOTO
KoapduureHTa; 6) 0OCMOTHYECKOMY JaBJIEHUIO €0 PacTBOPA; B) MOHIKEHUIO JABICHHS Mapa
pacTBOpUTEIIS HaJl PACTBOPOM; I') IOHM)KEHUIO TEMIIEPATyphl 3aMep3aHusi €ro pacTBOpa.
14. BeruncieHnue CTeneHu >IeKTPOTUTHUECKON TUCCOIMALMK cl1aboTo 3JIEKTPOJIUTA 110 a) YUCTY
PacTBOPEHHBIX YacTHUIL; 0) BEIMYMHE €T0 KOHCTAHTHI AUCCOLUALIIHH.

15. Beruucienue KOHICHTPAIM NOHOB B PACTBOPC JJICKTPOJIUTA IO €TI0 CTCIICHU JUCCOIMALINH.
16. BLI‘II/ICJ]CHI/ISI, CBA3aHHLIC CO CMCIICHHUEM PABHOBCCHA AUCCOLHUALINN c1aboro QJICKTPOJIATA.
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17. BblunciieHue MOHHOM CHIJIBI PAacTBOPAa CHJIBHOTO 3JIEKTPOJIUTA, AKTUBHOM KOHLIEHTpALUH
pacTBoOpa CHIIBHOTO 3JIEKTPOJINTA, CpeHero Ko3(hduimenTa akTMBHOCTH CHIIBHOTO 3JIEKTPOJIUTA
10 KIOHHOW CHJIE PAaCcTBOPA.

18. Bpruncnenne KOHIEHTPAIIMH HOHOB MaJOPACTBOPUMOIO 3JIEKTPOJIUTA B €r0 HACHIIIEHHOM
pacTBope.

19. Bpruncnenne KOHIEHTPAIMH WOHOB MaJOPACTBOPUMOTO 3JIEKTPOJIUTA B €r0 HACBHIIIEHHOM
pacTBOpe B IPUCYTCTBUU OJHOMMEHHBIX HOHOB.

20. Beruncnenne mpou3BeIeHHsI pACTBOPUMOCTH MaJOPACTBOPUMOTO JIEKTPOJIUTA.

21. OnpenereHne yCIOBHIA BBITIAACHHS OCAIKA.

22. BoruncieHne BOJOPOJHOTO ITOKA3aTellsl PaCTBOPa CHIIBHOTO M CIIa00T0 AIIEKTPOJINTA.

23. Beruncienne xkonneHTpanuy noHoB OH- 1o BenmuunHe BOJOPOHOTO ITOKA3aTeNsT PacTBOpPA.
24. Beruncnenne pH CHIBHOTO 3JIEKTPOJIUTA C YI€TOM €ro Kod(h(HUIeHTa aKTHBHOCTH.

25. Brruncienne KOHCTAaHThI THAPOJIM3a COJIN; CTENICHH THIIPOJINA3a COIIH.

26. Beraucinenne pH OydepHoro pactsopa.

Ilpumep ounema k peitmunzo60ii KOHmMpoJabHOU pabome No3:

1. 13 400 r 50 % pactBopa H2SO4 BemapuBanuem ynammnu 100 T Boxel. YUemy paBHa MaccoBast
noiist HoSO4 B ocTaBmeMcst pactBope.

2. BBIYHCIUTE OCMOTHYECKOE JIABJICHHE pacTBopa, cojaepkamero 16 r caxapossl CioH22011 B
350 r Boasl npu 293 K. [TnoTHOCTH pacTBOpa 1 r/™mi.

3. Ckonbko BoAbl HYykHO npubaBuTh K 500 ma 0,1 M pacTBopa MypaBbHHOM KHCIIOTBI, YTOObI
CTENEeHb TUCCOLMALUU KUCIOThI YTPOUIIACh?

4. PactBopumocts CaCO3 npu 35° C pasHa 6,9%10* /100 r Boabl. BeIUMCINTS MpON3BENEHHE
pPacTBOPUMOCTH TOM COJIH.

5. Kakue u3 mepedncieHHbIx coyieli moasepraiorcs ruaposmsy: NaCN, KNOsz, KCIO? lns
KaXI0M W3 TUAPOJIU3YIOIIMXCS COJIEM HamucaTh YpaBHEHUsA THApPOJIM3a B HOHHOW H
MoJekynspHoit opmax u Haiitu pH ee 0,1 M BogHOTO pacTBOpA.

PeiiTuHroBasi KOHTpOJIbHas padora Ned

Tema: «CTpoeHue atoma. XUMUYECKAsI CBA3b)»
1. Pannue teopuu o ctpoenun atoma. Moaenu TomcoHna, Pesepdopmaa, mocrynater bopa.
2. KopmyckynsipHO-BOTHOBOM Ayanusm. YpaBHeHue jae bpoirs. [IpuHiun HeonpeaeleHHOCTH
I'eitzenOepra.
3. VYpaBuenue lllpenunrepa. BomnoBas ¢yHkius snekTpoHa. PaguanehHas u opOurtambHas
COCTaBIIAIOIIME BOJHOBOMU (hyHKIMH. KBaHTOBBIE UnCIa.
4. Tlopsamox 3amoigHeHHUs 3JeKTpOHHBIX oOomouek. [lpunnun Ilaynu. IlpaBuno XyHnpa.
[IpaBuna KieukoBckoro.
5. llepuoanueckuii 3axoH. [lepuoauueckas cucrema MenzaeneeBa. CTpyKTypa MepruOANYECKOM
cucteMbl MeHnzeneena.
6. CsoiicTBAa aTOMOB: pajMyc, ODHEPIrHsl HWOHH3AIMU, CPOJCTBO K  DJIEKTPOHY,
ANEKTPOOTPUIATEIBHOCTh, BAJICHTHOCTh M CTENEHb OKUCIEHUA. lleprnoanyHOCTh B M3MEHEHUU
CBOWCTB aTOMOB XUMHYECKHUX JIEMEHTOB.
7. llpupona XUMHUYECKOW CBS3H. 3aBHCUMOCTh MOTECHIIMAIBHOW DHEPTMH CHUCTEMBI OT
MEXBAJIEPHOTO PACCTOSHUA. XapaKTEPUCTUKN XUMUUECKOU CBSI3U: SJHEPTUs, JJIMHA.
8. HonHas cBA3b. DHEPTrUsl HOHHOW CBSI3M U SHEPTHUS KPUCTATUNIMYECKON PEIIeTKH.
9. OcHoBHBIE TONOXKEHUS MeToAa BaneHTHBIX cBs3edl (BC). OOMeHHBI U JTOHOPHO-
aKIENTOPHBIN MEXaHU3M 00pa30BaHMs KOBAJICHTHOW CBS3H.
10. HampaBlieHHOCTb, MOJIIPU3YEMOCTh M HACHIIIIAEMOCTh KOBAJIGHTHBIX CBSI3€H. G- U T-CBSI3U.
11. Teopus rubpuau3anuy aTOMHBIX OpOUTAIEH.
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12. Teopus pe3onanca. MeTo ] OTTAIKHBAHKS JICKTPOHHBIX TMap BaJCHTHOW 00O0JIOUKH (METOJ
Munnecnn).

13. OcHOBHBIE MTOJIOKECHHSI METO1a MOJIEKYIISIPHBIX opoutaieid. [lopsiok B3 B MOJIEKYIIE.

14. Buabl aByxueHTpoBbix MO (CBsI3bIBAIOIIKE U Pa3phIXIsIONINE GS, op, 6Sp, od, p, ntd, od —
opOHTaNH, TPUMEPBI HECBSI3BIBAIONINX OpOUTAIIEH).

15. Ilopsinok cBsA3M B MOJieKysie. MarHUTHbBIE CBOWCTBA BELIECTB.

16. Dueprernyeckue auarpamMmmbl MO JIBYyXaTOMHBIX TOMOSAEPHBIX MOJIEKY neMeHToB | u 11
nepuoa.

17. Tloctpoenue sHepreTuyeckux auarpaMM MO IBYXaTOMHBIX T€TE€POSIIEPHBIX MOJICKYIL.

18. MuoronentpoBsie MO. DneKTpOHHOAS(DUIIUTHBIE U JIEKTPOHHON3OBITOYHBIE COCTUHECHUSI.
19. MexMolekynsipHOe B3auMojielicTBHe. BaH-Iep-BaaabCOBBIC CHIIBL JIUTIOJb-AHUIIOIBHOE,
WHIYKIIMOHHOE, JTUCIEPCHOHHOE B3aMMOJIEHCTBUS. BojopoaHas CBs3b, BIUSHUE HAIAYUS
BOJIOPOJIHOM CBSI3M HA CBOMCTBA BEIIECTB.

20. Merammnyeckas CBs3b. 30HHAS TEOPHs. J{MINEKTPUKH, MTOTYITPOBOJHUKH U TIPOBOTHUKH.

21. Yto Takoe arom? M3 uero oH cocrout? Uto Takoe maccoBoe uucio? Yrto Takoe
pPaIMoOaKTUBHOCTh M Tepuoj mnoiypacnana? IlpuBenure mpumMep peakiuud pagrioaKTUBHOTO
pacmaja.

22. Yro ompenensercs npuniunoM [laymm u npaBwiamun Xyana? IlpuBenaurte 31€KTPOHHYIO
xoupurypammo S, Cr, Ge, Br, Rb, Ti®*, Fe*, P¥*, maunnas ot npe/mecTByonero 61aropoHoro
rasa.

23. Uem ompenensercs MEPHOIUYHOCTh CBOWCTB 3iieMeHTOB? I[lpuBenuTe COBpPEMEHHYIO
dbopmynupoBky Ilepuogudeckoro 3akoHa. YKaXUTE€ MeECTa pPaCHOJIOKEHUS METAUIOB |
HEMETAJIIOB, S-, p-, d-, u f-3memenToB B Ileproauueckoii cucreme.

24. OOGcynuTte CleAyrIIne OCHOBHBIE CBOWCTBA XMMHUYECKHUX 3JIEMEHTOB: aTOMHBIH pPaanyc,
MEpBBIM MOTEHIMAN HOHU3ALNUU, CPOACTBO K 3JIEKTPOHY, AEKTPOOTPHUIATENbHOCTh. KakoBbl
OCHOBHbIE TEHCHIINM U3MEHEHUS STUX BEJIMYMH B TPYIIax U nepuojgax?

25. Yro takoe xummueckas cBs3b? Kakue cuibl 0OBETUHSIOT aTOMBI B MOJEKysbl? KakoBbl
OCHOBHBIE ITapaMeTPbl XUMUYECKOH CBA3M? Ha30BUTE OCHOBHBIE TUIIBI XUMUYECKOM CBSI3H.

26. Yrto Takoe KoBaJieHTHas CBs3b? KakoBBl OCHOBBI MeToaa BajeHTHBIX cBs3er (MBC)? Kak
oTpeseNnsieTcss B3auMoJIeiicTBIEe aToMOB B cxeme JIptonca? UTto Takoe NOHOPHO-aKIENTOPHOE
B3aumoeiicteue? Ilpuseaure crpykrypsl JIptorca s mosekyin HF, PF3, CCls, COCl,.

27. Obcynure TOHATUS «KPATHOCTh CBSI3W», «IIPAaBUIIO OKTETa», «HACBHIIIAEMOCTb CBS3HY,
«TOJISIPU3YeMOCTh CBsi3M»? UTO Takoe HaIlpaBICHHOCTh KOBAJCHTHOW CBsI3W, rubpuauzanus?
[IpuBeauTe npuMepsl MoNeKyn ¢ SP° u SP? rubpuamsauueil. B yem mposBisiOTCS HETOCTATKHU
MBC?

28. llpuBenute oCHOBHBIE MOJOKeHUsI MeToa ['mnecnu. [IpumenuTe MeTo Ui ONpeieeHUs
reomerpudeckoit konpuryparmu monekya NHs, H20, XeFs, BFs, SOCl,. KakoBbl orpannyeHus
Mertona ['mmnecnin?

29. KakoBbl ocHoBbl Meroma MO-JIKAO? UYro Takoe CBS3BIBAOINNE M Pa3phIXJIAIONINC
MOJIEKYJISIpHbIE OpOUTANIM M KaK OHU 00pa3yloTcs U3 aTOMHBIX opOuTaneii? Uto Takoe G-CBS3b,
T-CBSI3b, G-OpOuTaNny, m-opouranu?

30. IToctpoiite sHepreTuueckue auarpaMmbl MO clieqyromux 1ByXaTOMHBIX MOJIEKYNl U HOHOB:
H2', Bez, Oz, CN’, ompenenuTe KpaTHOCTb CBSI3M B HUX; IJII MOHOB MPEAJIOKUTE (POPMYIBI
M302JEKTPOHHBIX MoJyiekyd. Ompeaenure, Kakue€ U3 YKa3aHHbIX HOHOB UM MOJIEKYJ
rapaMarHuTHBL.

31. JlaiiTe ompeneneHue MOHATHUIO «HOHHAs CBsI3b»? KakoBbI OCHOBHBIE OCOOCHHOCTH HMOHHBIX
coenunenuit? [lpuBeaure npuMepsl COEIMHEHUN ¢ TPEUMYIIECTBEHHO HOHHOM CBS3bI0, YKAKUTE
OCHOBHBI€ XapaKTE€pPHBbIE AJI1 HUX TUIIbl KPUCTAIIIMYECKON CTPYKTYphI. B ueM cMBbICIT KOHCTaHTBI
Manenynra?

32. Yto Takoe BOAOpOaHAS CBI3h? B KakmX MoJieKylnax U MOHAX OHA 00pa3yeTcs U Kak BIUSET
Ha ux ¢usndyeckue cBoirictBa? Kak MeHSIOTCS TemmepaTypbl IUIABIEHUS W KUICHUS B PALY
rajioreHoB U rajloT€HOBOJOPOJ0B?
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33. KakoBbI 0cHOBHBIE 0cOOeHHOCTH BaH-/ep-BaaibcoBoii cBsizu? YkaxuTe Tpu Tuma BaH-nep-
BAaJIbCOBBIX B3aUMO/ICHCTBUI U 00CYAUTE UX OTHOCUTENBHYIO SHEPIHIO.

34. Kak ocymiectBisieTcs cBsi3b B Metaiuiax? CpaBaute Liyr) u Li(TB): ecTh Jin pa3HUIla B CBS3U
B 9TUX BellecTBax?

Ilpumep 6unema K peitmunzo60il KOHMPOAbLHOU padome Ne4:

1. O6pa3oBaHue KOBaJIEHTHOM CBSI3M C TOYKU 3PEHHUS METOJa BaJEHTHBIX cBs3el. CBolicTBa
KOBAQJICHTHOM CBSI3U.
2. Hwxe npuBeneHb! 3HAYEHUS! YTIIOB MEXTy CBA3SIMU B MOJIEKYJIaX:

Mounekyia Yrou cBs3H, Tpaj.
C2Hs 109,5
C2oHy 120
CoHo 180

[IpenckaxuTte cOCTOSIHUE TMOPUANU3AIIMN BAJICHTHBIX OpOUTAlield aTOMOB YIJIepoJa U THII CBSI3H
MEXy aToMaMH yriieponaa. M300pa3ute Mo MOJIEKYI ATUX COCTUHEHUM.

3. Ucnonp3yst metoq MO paccMOTpHUTE BO3MOXKHOCTH cymiectBoBanus yactuil: HeH; HeF; He’;
B2 F27; Lio.

4. TumonbHble MOMeHTHI MOJTeKylT H2S n SO2 pasabr 0,93 u 1,61 D. Berauciants JIHHY JUTONS
Y yKa3aTh, B KAKOW U3 MOJIEKYJI CBSI3b HanOoJIee NoJisspHas?

PeiiTuHroBasi KOHTpoOJIbLHast padoTa Ned

Tema: «OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUMN»
TeopeTnyeckasi MOAroToOBKAa

1. OKHCIUTEeTHbHO-BOCCTAHOBHUTEIbHBIC TIPOIECCH KaK pPEaklUh IepeHoca dJIEKTpPOHa.
Oxucnurenu u BocctaHOBUTENH. COCTaBI€HUE YPAaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuii, MPOTEKAIIINX B BOAHBIX PACTBOPAX METOJOM HOHHO-MOJIEKYJISIPHBIX MOJYpEaKIuu.
2. KoimyecTBeHHBIE  XapaKTEPUCTUKH  OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  IEPEXOJIOB.
DJIEKTPOJAHBIE TOTEHIMAIbI METAJJIOB. ['anbBaHUUYECKUU 3J€MEHT. BOJIOPOIHBIA 3JEKTpOI U
BOJIOPOJAHBIN HYJIb OTCUETA MOTEHIMAJIOB.
3. CranmapTHBIC YCIOBHUS M CTaHAAPTHBIM MOTCHIMAJ MOJypeakmuu. TaOmuibl CTaHAAPTHBIX
BOCCTAHOBHUTEILHBIX IMOTEHNHAIOB. Mcmoap3oBaHue TaOMHMYHBIX JAHHBIX JJIS  OLEHKH
BO3MOKHOCTH TMPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUA B CTaHAAPTHBIX
YCIIOBHSIX.
4. YpaHenus HepHcTa i1 moTeHIIMANA 3JIEKTPOIA U IS PEIOKC-PEAKIIHH.
5. Bnusnue pH Ha BennuMHy MOTEHIIUAIOB BOAOPOIHOTO, KHCIOPOJAHOTO U APYTUX JIEKTPOIOB.
6. YuacTue BOJbI B peaKIUAX B KAYECTBE OKHCIUTENS M BOCCTAHOBUTENS, 3aBUCUMOCTB OT pH. 7.
Cxewmsl Jlatumepa. J{narpammer @pocra.
8. DnekTpom3 pacTBOPOB M PACIIaBOB, MPOIECCHI, MPOTEKAIOIINEe Ha KaToJe M aHOJe, Y4eT
BIIMSIHUS TUIOTHOCTH TOKA HA 3JIE€KTPOJAHBIN MOTEHIIHAIL.
9. Koppo3uss MeTamioB, MeXaHH3M DJIEKTPOXUMHUYECKOW KOPPO3UH, CHOCOOBI 3allUThI OT
KOppO3UHU.

Tunosblie pacyersl
1. CocraBneHue ypaBHEHU peaKIHil:
— MEXMOJIEKYJIIPHOTO OKHUCIICHUS-BOCCTAHOBIICHUS;
— JUCIIPONIOPLIMOHUPOBAHNS,
— BHYTPHUMOJIEKYJISIPHOT'O OKUCJIEHUS-BOCCTAHOBIICHHUS;
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— C y4eTOM BIMSHHS CpeIbl Ha OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HMCXOJHBIX
BEIIIECTB;

— C Y4YeTOM BIIMSHHS KOHLEHTPAIMM pacTBOpa M TEMIIEpPaTypbl Ha OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIE CBOMCTBA BEILIECTB;

— KOrja BOCCTaHOBUTENb (WM OKHCIUTEIb) OJHOBPEMEHHO BBINOJNHSACT (PYHKIIUIO
cosieoOpa3oBaHus;

— C YYETOM BJIMSHUS KOHIIEHTPAIMH OKHCIUTENS U aKTHBHOCTH METaJlJIa-BOCCTAHOBHUTEJISL.

2. OmpeneneHue HANPABICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIUUW MO BEITHYMHE
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX MTOTEHIIHAJIOB PEArHPYIONINX BEIIECTB.

3. Omnpeznenenre BO3MOXHOCTH IPOTEKAHHUS OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHOW PEAKIHU IO
BeJIMUMHE U3MEeHeHus sHepruu [ mb0ca peakiuu.

4. BeruucieHne OKMCIIUTENIbHO-BOCCTAHOBUTEIEHOTO MTOTEHITHAIIA CHCTEMBI.

5. BeruncneHre KOHCTaHThl PABHOBECHUST OKHCITHTEIBHO-BOCCTAHOBUTEIHLHON PEaKITHH.

6. Onpenenenne BO3SMOXHOCTH IPOTEKAHUS PEAKIIUHU B TAJIbBAHUYECKOM DJIEMEHTE.

7. Onpenenenne DJ]C raibBaHMUECKOTO 3JIEMEHTA C Y4€TOM KOHILEHTPALUHA HOHOB.

8. CocraBieHHE CXE€Mbl TaJIbBAHMUECKOTO 3JIEMEHTa, paboTaloIIero nNpu KOppo3uu MeTaiia, 1
BBIUMCIICHUE MACChl METAJUIA, OKUCIISIONIETOCS TP KOPPO3HH.

9. l[Ipumenenne 3akoHOB Papajess NPy PaCCMOTPEHUH SJIEKTPOJIN3a PACIUIABOB JIEKTPOJIMTOB U
BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB.

Ilpumep ounema k peitmunzo60ii KOHMpPOJAbHOU padome NeS:

1. 3akoHUMTE ypaBHEHUS PEAKIUH, OMPEIACIUTE UX THUII U BO3MOXKHOCThH MPOTEKAHUS B MPSIMOM
HaIpaBJIEHUU TI0 3HAYEHUSM OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX MOTECHIIMAIOB PEArupyrOIINX
BEILIECTB:

a) FeSO4+KMnO4+H2S04—MnSO4+Fe2(SO4)3t...

0) NaxS+K2Cr.07+H2S04—Cr2(SO4)3+S+...

B) Na:SO3+KMnO4+H20—NaSO4+MnOx+...

r)Ch+KOH—KCIOz+...

2. Beruncnute DJ1C raibBaHMYECKOTO 3JIEMEHTA!

Ni/NiSO4//C0oS04/Co; ecim [Ni?*]=0,001 moms/x; [Co?*]= 0,1 moms/m.

3. Paccuuraiite 17151 CTAaHAAPTHBIX YCIOBHI KOHCTAHTY PAaBHOBECHSI PEAKIIUU:
KMnO4+HBr+H>S0O4—MnSO4+HBrOz+K>S04+H>0

4. BplunciuTe MaccoBYKO JOJIO BEIIeCTBa B pacTBOpe, OOpa30BaBIIErocs B pe3yJbTaTe
anekrposnusza 400min 10%-Horo pactBopa ruapokcuaa Hatpus (rwiotHocts — 1,1 r/mi), ecnu
M3BECTHO, YTO MPH 3TOM BBIIEIUIIOCH 56 11 Kuciopoaa (H.y.).

PeliTunroBasi KOHTpoJibHasi padoTa Ne6

Tema: «XuMus HeMeTANJI0B»
1.  KakoBa »neKkTpoHHas KOH(UIrypauus aToMOB 3j1eMeHTOB 17-if rpynmnbl? Kakue creneHu
OKHCIICHMsI XapaKTepHbl A 3TUX »neMeHToB? llpuBeaure mnpuMepsl COETMHEHHUH STHX
3JIEMEHTOB B Pa3JIMUHBIX CTEMEHAX OKHCIIECHUS.
2. Kak wmenstorcs mo rpynme F-CI-Br-I: a) paaumycel aromoB, ©) TepBblii HOTEHIMAI
MOHU3ALINH, B) 3JIEKTPOOTPULIATETBHOCTh AaTOMOB?
3. Kakue u3 mepevnciIeHHbIX coeMHeHUl BecTpevatoTes B mpupojae: NaF, CaFz, NaCl, HCI,
KCIO3, Brz, NaBr, NaBrOs, Nal, NalO3? Kak mosiy4aroT rajoreHbl B BHE MPOCTHIX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B JJabopaTopuu? Hanummre ypaBHEHUS! COOTBETCTBYIOIIUX PEAKIIHA.
4. Kak W3MEHSIOTCSA OKUCIUTEIbHBIE CBOWcTBa B psny ramoreHoB F2-Clo-Bre-12?
[IponmmiocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MpPHUMEpPaMU XHMHYECKHX peakuuid. B uem
MPOSIBISIIOTCS 0COOEHHOCTH (PTOpa M0 CPAaBHEHMIO C APYIMMHU ranoreHamu? /s oKUCIUTENbHO -
BOCCTAHOBMTEJIBHBIX MPOLIECCOB HANMIIIUTE AJIEKTPOHHO-UOHHBIE YPAaBHEHUS MOTypEaKIHii.
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5. Kak wusmensiercs B psgy raioreHoBojgopogoB HF-HCI-HBr-HI: a) wmexatomHoe
paccrosiHue
H-Hal, 6) npouHocTh CBSI3H, B) KUCIIOTHBIC CBOMCTBA X PACTBOPOB B BOJIe?
6. Kak W3MEHSIOTCS BOCCTAHOBHTEIIbHBIC CBOWCTBA B psiay rajgoreHoBojgopoaoB HF-HCI-
HBr-HI? Ilpoumnttoctpupyiite 3Ty 3aKOHOMEPHOCTh IpUMEpaMH XUMHUYeCKHX peakiuil. Kak
MIOJIYYaIOT TaJIOT€HBOJOPOIbI? JIJil OKHUCIMTENbHO-BOCCTAHOBUTENIBHBIX IPOLECCOB HAIUIIUTE
AJIEKTPOHHO-NOHHbBIE YPABHEHUSI MTOTYPEAKIIUM.
7. Kak ramorensl pearupytoT ¢ Bojoi? Hanuiure ypaBHEHUS COOTBETCTBYIOIIUX PEAKIHil.
JlaiiTe onpeneneHye peakuu AUCIPONOPIHUOHUPOBAHUS.
8.  KakoBo mpocTtpaHcTBeHHOE cTpoeHHEe aHHOHOB okcokuciot xiopa HCIO, HCIO2, HCIOs,
HCIO3 u na3Banue kuciot u ux coseil. Kak mensiercs cmia kuciot B psay HCIO — HCIO, —
HCIOz — HCIO3 — HCIO4? JIns xakoit comu, KCIO unu KCIO3, 3nauenue pH pactBopoB ¢
OJIMHAKOBOM KOHIIEHTpaIel Oyaer 6osibiie, mouemy?
9.  Kak menstotes okucautenbHbie cBoiictBa B psagy HCIO — HCIO, — HCIOs — HCIOs —
HCIO4?
10. Comocrasste 1o psay okcokucinor HCIO3z — HBrOs — HIOs: a) okuciuTenbHbIe CBOWCTBA,
0) KHUCIOTHbIE CBOHCTBAa, B) TEPMHUYECKYI0 ycToMuMBOCTh. llpuBenure mnpumepbl
B3aMMOJACUCTBUS 3TUX KUCITOT ¢ [o. Hanmuimmre ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUMA.
11. Tlpemnoxute crnocod momyuerus KICls2H>O, ucnonp3yst B KavyecTBe €IMHCTBEHHOIO
uctounnka xiaopa KCl, a B kauecTBe eTMHCTBEHHOT0 HCTOYHKKA Hoja - K.

a) Hanummure ypaBHeHuUs: Bcex peakuil U yKaXuTe YCIOBHUS UX IPOBEICHHUS.

0) Hanumure ypaBHEHUS peakiuii B3aMOJICHCTBHS TOTO COSTUHEHHUS C N30BITKOM
BoJibI U ¢ pacTBopoM KOH.

B) KakoBo reomerpuueckoe crpoenue woHa ICls™ u BameHtHbBIC yrisl (>, <, = 90°,
109.5°, 120°)? OTBeT MOsICHUTE, UCTIOJIB3YS MeTOo 1 | miecu.

12.  HanumumTe ypaBHEHHs peakLU, yKaXKUTE YCIOBUS UX MPOBEICHUS:

1) HCI + KMnOs —

2) HCI + KCIO3 —

3) NaCl + H,SOq4 KOHII. —>

4)  KBr + H2SO4 kony —

5 KBr+ AgNO3z —

6) Kl + 2@ —

7)  CaF2 + H2SOs4 (koun) —

8) HI+CuCl—

9) I,+KCIOs; —

10) KI + Cl2 (B pa3nu4HbIX YCIOBHSIX) —
13. KakoBa snexkTpoHHas KOH(Urypaius aroMoB 3jeMeHTOB 16-ii rpynmnel? Kakue cremenu
OKHMCIICHMsI XapakKTepHbl A 3TUX »iaeMeHToB? llpuBeaure mnpuMepsl COEIUHEHHUH 3STHX
3JIEMEHTOB B Pa3JIMUHBIX CTEMEHAX OKHCIIECHUS.
14. Kak wmenstorcs mo rpymme O-S-Se-Te: a) paguycsl atromoB, ©) mNepBbIii HOTEHIMAT
MOHU3ALINH, B) DJIEKTPOOTPULIATETBHOCTh AaTOMOB?
15. Yto Takoe amnorponus u noaumopdusm? Kakue amioTpomHble U HOIMMOpPQHBIE
Moau(UKaIK KUCIopoaa U cepbl Bel 3HaeTe? Kak ux nmosrygaror?
16. Kak menstotes (puznyeckue 1 XMMHUUECKUE CBOMCTBA MPOCTHIX BemlecTB B paxy O-S-Se-Te?
17. Kak wm3mensiercs B psaay H20-H:S-H:Se-H:Te: a) mexaromnoe paccrosuue H-3, 06)
NPOYHOCTh CBs3H, B) yron H-3-H, r) momspHoctb cBsizu, n) AfH®98? Kak mosyuaror 31n
coeqnuHeHusa?
18. Kak u3aMeHSI0TCs KHCIOTHBIE CBOMCTBA pacTBOPOB B Bojie B psay HaS - HaSe - HoTe?
19. Kak wu3MEHSIOTCS BOCCTaHOBHUTENbHbIE cBoMcTBa B psay H20-H2S-H:Se-H:Te?
[MpounmrocTpupyiiTe 3Ty 3aKOHOMEPHOCTH TpuMepaMu xumudeckux peakuuii HoO u HoS.
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20. Ipemnoxure crocod MoJydeHUs AMOKCHAA CEPhl, MCIONb3Ysl B KaYeCTBE €AMHCTBEHHOTO
uctouynuka cepsl BaSO4. Hanumure ypaBHEHHs BCeX peakUid U YCIOBUS UX MPOBEICHUS.
21. Vcnonw3ysl B KauecTBE €IMHCTBEHHOT'O MCTOYHHMKA cepbl razoobpasubiii HoS, mpenmoxure
cioco0 nomydenusi Na2S20g u NazS203. Hanummre ypaBHEHHsI COOTBETCTBYIOIIMX PEaKUUd U
yCJIOBHS MX MpoBeJeHus. Hanummre ypaBHEeHHE peakuy B3auMoaeiCcTBHUS U30bITKa Na2S20s ¢
MnSQO4 B MOAKUCIIEHHOM BOJTHOM PacTBOpE.
22. B Orokcax 0e3 3THKETOK HaxoisaTcss B Buae mnopomkoB SeO; u NaxSOs. Ompenenwure
COZIEpKIMOE OIOKCOB, MCHIOJB3YS XapaKTepHbIE XMMHUYECKHE peaknuuu. Hamummre ypaBHeHHS
BCEX MPEUIOKEHHBIX BaMu peakuuii v yclioBUs UX POBEACHUS.
23. Kakas u3 KHCJOT, CepHas WIH CEPHUCTas, SBISIETCS 0oJiee CHIIBHBIM oKuciuteneM? OTBeT
MIOATBEPANTE IPUMEPAMU YPAaBHEHUM PEaKIUi.
24. Yto mpowmsoiaer mpu B3amMozeicTBuu SeOz ¢ cynb(UTOM HATpUs B KHUCIOH cpene?
Hanumure ypaBHenue peakuuu. Kakoe u3 ymomsiHyteix coeauneHuid I(1V) sBusercs Oonee
cuiIbHBIM BoccTaHoBuTeneM? Ilpusenurte npumeps! coenunenuit I(VI), B KOTOpeIX coeanHeHne
celieHa ABISIETCS 00Jiee CHIIBHBIM OKHCITUTEIIEM.
25. B nByx mpoOmpkax 0e3 AITHKETOK HAaxXOJISITCS pacTBOPHI, MOJYYE€HHBIE B pe3yiIbTaTe
ruaposuza SOCl u SO2Cl. Tlpemmoxkute XUMHUYECKHI CIOCOO OMpEAeieHus COICPKUMOTO
KaxJaoi mpoOupku. Hamumure mocnenoBaTeNbHO YpaBHEHMSI BCEX pEaKIMA M yKakHUTe, Ha
OCHOBAHMUM KaKMX CBOWCTB Bl pacro3Haere Kax/10€ U3 BEIIECTB.
26. Omnpenenute, OYIET JIM cepa TUCTIPONIOPITMOHUPOBATH ¢ oOpasoanreMm H>S m HoSOs mpu
pH = 3, ecim E°(S/H2S) = +0.14 B; E°(H2S03/H2S) = +0.38 B. OTBeT moTBEpAHTE PACUETOM
3.1.c. peaknun. CUUTalWTe aKTHBHOCTH BCEX OCTAIBHBIX BEIMIECTB, YYACTBYIONIMX B PEAKIIHH,
paBHBIMH 1.
27. KakoBa ayekTpoHHasi KOHGUTYpamus aToOMOB d3jeMeHTOB 15-if rpynnei? Kakue crenenu
OKHUCJICHHUS XapakTepHbl Juid 3TUX 3neMeHToB? [lpuBeautre mnpuMepsl COEAUHEHHM ATHUX
AJIEMEHTOB B PA3JIMYHBIX CTENEHSIX OKHUCICHHUS.
28. Kak menstorcs o rpyimme N-P-As-Sb-Bi: a) paguycsl aroM0B, 0) 3JI€eKTPOOTPHUIIATEIBHOCTD
aTOMOB, B) IE€pPBbIE MOTEHIINATIBI HOHU3AINH?
29. Kakumu crioco0amu MoTydaroT: aMMHuaK, TUIpa3uH, ruapokcunamMun? [Ipousmmoctpupyiite
IpUMepaMy peakifil UX BOCCTaHOBUTENIbHbIE cBOWCTBA. Kakue M3 STUX BELIECTB HPOSBISIOT
OKHUCJIMTEbHYIO aKTUBHOCTh? [IpuBenTe nmpumMepbl COOTBETCTBYIOUINX PEAKIIHIA.
30. HMcnonp3yst B KauecTBe MpuMepa IUHK U MEIb, HAMUIIUTE YPAaBHEHHUS B3aMMOJICHCTBUS
MeTaJllla C A30THOM KUCJIOTOM pa3IMuHOM KoHIeHTpauuu: 2, 30, 60%.
31. Kak wu3MeHSIOTCS BOCCTAHOBHTENbHbIE cBolicTBa B psagay NHz-PHs3-AsHs-SbH3-BiH3?
[ToaTBepauTe oTBET mpuMepaMu XxuMmudeckux peakuuid. Kak momyuator PHs u SbH3?
32. U3BecTHO, YTO B psAay ieMeHTOB P-AsS-Sb-Bi ycTOHYMBOCTH COCAMHEHUH B BBICIICH
CTEeNeHH OKHUCITICHUsS yMeHbInaeTcs. KakoB coctaB coeiuHeHUH, 00pa3yomuxcs Npyu rOpeHU Ha
Boznyxe (Qocdopa, MblmIbsAKa, CypbMbl, BHcMyTa? Hanummwre ypaBHEHHS peakiuit
3aumoeiicteusa KBiO3; ¢ HCl u KBiO3 ¢ H2SO..
33. Kak menstorcs okucnurensHbie cBoiicta B psiny HNO2-HNO3? TIpowmnmoctpupyiite oTBET
IpUMEepaMH XMMHYECKHX PeaKklUUi pa30aBIEHHBIX PAacTBOPOB THX KUCIOT C OJHHUM U TEM XKe
BOCCTaHOBMTENEeM. Hanummmure 37eKTpOHHO-MOHHbIE YPaBHEHMS MOJTypPEaKIIUH.
34. Hanumure ypaBHEHHUS pPEAKIUN U DIIEKTPOHHO-WOHHBIE YpPaBHEHUS MOJYypEaKIMid Ui
CJICAYIOIINX MPOLIECCOB:

1) NH2OH + KMnO4 + H2SO4 —

2) H3PO3 + KMnO4 —

3) NazAsOs + KI + H2SO4 —

4) Sb + HNO3 —

5) Bi(OH)s + Cl> + NaOH —

6) KBiO3 + MnSO4 + H2SO4 —

35. Tlpemioxute cxemy MOTy4SHHUS:
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a) u3 Bi — KBIOg;

0) u3 ShClz3 — (NHa)3ShSy;
B) H3sNaAsO, — As;

r) u3 Bi(NOz)3 — BIiCls;
1) u3 N2 — HNO:s.

Hanmmnre ypaBHeHUs peakuui.

36. B Tpex 3akphIThIX cocynax Haxomasrcs npoaykTsl B3ammojeictBust NOCI, PCls, BiCls ¢
BOJIOM.

1) Hanumure ypaBHEHHUS peakiuii B3aUMOJICUCTBHS BEUIECTB ¢ BoAOM. KakoBa peakiusi cpebl
(1enoyHas, HeWTpaJibHasl WM KHUCIIas) OJTYYHUBILIUXCS paCTBOPOB?

2) Kakume mporiecchl NMpOTEKalOT MpU B3aMMOJEWCTBUM 3TUX BellecTB ¢ pacTtBopoM NaOH?
Hanumure ypaBHEHUSI COOTBETCTBYIOIIMX PEAKIIMH.

3) IlpuBemute mnpumepsl peakuuii, B kotopsix NaNOo, NaHPOs, Bi(OH)3 mposBisior
OKHCIUTENbHBIE CBOKCTBA. Hanumnre ypaBHEHUS peakuil.

37. B tpex mpoOupkax O0e3 3THKETOK HaxozsTcs pactBopel coseii: NaH2POz, NaxSOsz u
NaxH2P207. Tpeanoxxnute XUMUYECKHN CIIOCOO OTIPENEICHUs] COIEPKUMOTO KaXK IOl TPOOUPKH.
Hanumure nocnenoBaTenbHO ypaBHEHHS BCeX MpPeNIOKEeHHBIX Bamu peakuuii u ykaxute, Ha
OCHOBAaHMM KAaKWX CBOWCTB BBl pacmo3Hanu Kaxayro H3 coJied. YKaXuTe, Kak MEHSIOTCS
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA M cwila KuciotT B psaay HsPO4 - H3POs - H3POso.
Hapucyiite rpadpuueckue popMysbl aHHOHOB ITHX KHCIIOT.

38. KakoBa snexTtpoHHass KOHGUTyparusi aToMOB 3jeMeHTOB 14-it rpynmnel u 6opa? Kakue
CTCTIICHH OKHUCIICHUS IPOSIBISIIOT 3TH 3JIeMeHThI? [IpuBenuTe npuMepel COCIMHEHUM 3THX
JJIEMEHTOB B PA3JINYHBIX CTENEHAX OKACICHMUS.

39. Kak m3meHstorcss atToMHble paauychl B psiay C-Si-Ge-Sn-Pb? Kak u3MeHsIOTCS 10 rpyrime
KHCJIOTHBIE CBOMcTBa OKCHI0B D(1V)?

40. ComnocTaBbTe KUCIOTHBIE CBOMCTBA YrOJIbHON U OPTOKPEMHUEBOW KUCIOT. UTO POMCXOIUT
IpU MpPONYCKAaHMM B pacTBOp CHJIMKaTa HaTpus u30bITKa yriaekucioro rasa? Kak
B3aMMO/ICHCTBYIOT P COBMECTHOM IIPOKAJIMBAHUU KapOOHAT HAaTpUs ¢ OKcuaoM kpemHuus (IV)?
Hanumure ypaBHeHHs COOTBETCTBYIOIIMX peakuil. COMOCTaBbTE JIETy4ECTh COOTBETCTBYIOIINX
okcuaoB. Kak BiMsAeT CTpoeHHME OKCHIAa Ha €ro arperarHoe COCTOSIHUE, XUMHUYECKHE H
¢u3nyeckue corcTBa?

41. Kaxue npoueccsl mportekatoT npu pactBopeHud Na:COs B Bojae? Hamummre ypaBHEHMS
peakuui 3JEKTPOJUTHYECKON IUCCOLMALMK U ruaposn3a 3Ttoi conu. KakoBa peakuus cpenbl
IIOJIyYMBILIETrOCsl pacTBOpa: KUCJIasl, HEUTpaibHas WK wenoyHas? Kak ycunurs ruaposns?

42. Kakwue nporecchl mpotekarot npu B3aumozerictsun BF3, BCls, SiFs, SiCls ¢ Bomoii? Kakue
KOMIUIEKCHBIE 4acTHULbl 00pa3yroTcss BO (ropuaHbix pacTtBopax? Hamummure ypaBHeHUs
COOTBETCTBYIOIIMX peakuuii. KakoBa peakius cpenbl NoayYuBIINXCS pacTBopoB: pH<7, =7, >7?
43. TlpuBeaute npuMepsl (TaloreHubl, OKCUIbI, THAPUIBI) OJU3KUX CBOMCTB coeTMHEHUI 60opa
U KPEMHHUS U pa3iIn4Msl B CBOMCTBAX OAHOTUIIHBIX COEAUHEHNH yriieposa. Hanumunre ypaBHeHUS
COOTBETCTBYIOIUX PEAKLIUN.

44. OObsicHUTE, MOXXHO JIM XpaHWUTh IUTaBUKOBYI0 kucinory (HF) B creknmsHHON mnocyne?
[Ipemioxxure HECKOJIBKO CIIOCOOOB MEpPEeBOJa B PacCTBOPHMBIE COEJMHEHHUS OKCHAA KPEMHUS
SiO2. Hanummure ypaBHEHHsS BCeX NPEUIOKEHHBIX BaMmu peakiuii, yKa)XHTE YCIOBHS HX
IIPOBEJICHUS.

45. XapakTepHbl JIU JJIs cCoeAMHEeHHH sneMeHToB 14-i rpynmnsl OBP? [IpuBeanTe npumepsl.

46. U3BectHO, uTO B psimy aiemeHTOB Si, Ge, Sn, Pb ycTOWYMBOCTh COEAMHEHUN B HH3IIEH
MOJIOKUTENIFHOM CTENEeHNW OKHCIeHUs yBenmuuuBaercs. [loarBepaure ycrtoitumBocTh P
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ypaBHeHusiMu peakiuu PbO2 ¢ HCI. IlpuBeaure mpumep npyroi rpymmsr [lepuommueckoit
CHCTEMBI, B KOTOPOH CYIIECTBYET TaKasi k€ 3aKOHOMEPHOCTb.

47. OObsicHUTE, TOYeMy JJIs pa3zeneHus cmecu cynbduaoB PbS u Sb2Sz MoxkHO Hcmonb30BaTh
pactBopbl cymbdpuna (NHz)2S wmm momucyneduna (NHs)2S,. Hamummre ypaBHEeHuUs
COOTBETCTBYIOIINX PEAKLIAMN.

48. Ompenenute, OyayT i coenunenns onoBa(ll) BoccranasimBate Bi(OH)s mpu pH = 14 ecnu
msectHo, uto E°([Sn(OH)s]*/[Sn(OH)4]*) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noarBepaute pacuetom E°. Hamummre ypaBHeHue peakuuu B3ammojeiictBusi Naz[Sn(OH)4] ¢
Bi(OH)s.

Ilpumep ounema k peitmunzo60ii KOHmMpPoOJabHOU padome NoG:

1. YuurbiBas 3Ha4YeHHWE XapaKTepHOTO IS aTOMOB (ocdopa KOOPAWHAIMOHHOTO YHCIA H
HEYCTONYMBOCTh JJsi pocdopa pr-cBsized, pacCMOTPETh CTPYKTYpY (pochopHbIX KuciaoT. Yem
oOBsicHsieTcs: MHOTOoOOpasue KucioT ¢ocdopa? OOBICHUTH OCHOBHOCTb KHCJIOT, OTBET
MOJITBEPANTh ypaBHEHUsIMH peakiuit. Yem otamuaercs crpykrypa Tpumera- (NaPOs)s,
terpamera- (NaPOz)s u momumeradocdara marpus (NaPOs3)n -

2. Kak neficTByeT KOHIIGHTpHpOBaHHAas U pa30aBlieHHas a30THAas KHUCIOTa Ha Cepy, CEJIEH,
temtyp? Hanummvre ypaBHEHUS peakiiuii.

3. Terparuapar 6pomuma mapranma (II) maccoit 4,31 r. pacTBOpuiM B JOCTaTOYHOM OOBEME
BoAbl. Uepe3 TONMy4EeHHBIH pPACTBOp MPOMYCKAIM XJIOp JO TeX TOp, IOoKa MOJSIPHBIC
KOHIICHTpAIIUU 00CMX COJIEH He CpaBHSIOTCA. Brraucnure, Kakol 00beM Xjopa ObLI MPOMmyIeH

IpU H.y.
4. OcyiecTBUTE NPEBPAILCHUS:
CH,COOK
L Hox Xi—— X, —K[ICL] - 2H,0— 1,
r) HaS;< X
7 Fe: HCl(xoH1.) Fe,(SO,),, H,0
)’l_".—’> YZ > - YJ : : - Y‘

rae Xi-BemecTBa, coaepikaime o, Y1 — BEIIecTBa, CoJepiKaIlue cepy.

PeiiTuHroBasi KOHTpOJIbHas padoTa Ne/
Tema: « KoMmiieKcHbIE COeTMHEHU

1. KoopmunanuonHnas teopusi Beprepa. [loHATHS: IICHTpalbHBIA aTOM, JUTaH]IbI, BHEIIHSS U
BHYTpEHHSIS1 cepbl KOMIUIEKCa, KOOPIAUHAIIOHHOE YHCIIO, IEHTATHOCTH JIMTaH/a.

2. HomeHkiaTypa KOMIUIEKCHBIX COeIMHEHUH. M30MepHsi KOMIIEKCHBIX COeIMHEHUH.

3. CrpoeHre KOMIUIEKCHBIX coeauHeHur ¢ mo3unui metona BC. I'mOpuamsanus opoOurtaneit
mpu  oOpa3oBaHMM  OKTAdAPUYECKUX, TETPAdIPUUECKUX M  KBAJIPATHBIX KOMILIEKCOB.
CruHCBsI3aHHBIE U CIUHCBOOOHBIE, BHYTPHU- M BHEIIHEOPOUTATbHBIE KOMIUIEKCHI, HEJOCTATKU
metoga BC.

4. Teopus xpucramummueckoro mnons (TKII). OObscHeHune ycTONYMBOCTH KOMILIEKCOB.
Pacmiennienue d-opOutaneil eHTPAIbHOTO aTOMa B KPUCTAJUTMUECKOM MOJIe OKTadIPHUECKOTO,
TETPadAPUIECKOTO, TeTParoHaIbHO-OUNTMPaAMHIATTHFHOTO U KBaJIPATHOTO KOMILIEKCOB. Hu3zko- u
BBICOKOCITMHOBBIEC KOMILICKCEL.

5. CBs3b DHEPruM paclIerICHUs ¢ OKPACKOH KOMIUIEKCa, CIEKTPOXUMHUYECKUMA PSi TUTaHIOB.
6. DOwueprus crabunuzanmu Kpuctamwmueckoro mons (DCKII). Pacwer OCKII  mns
OKTadIPHUECKUX U TeTpadIpuuecKux KomruiekcoB. [loustue 06 agdexre Ana-Temnepa.
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7. Tlpumenenue merona MO K KOOpPAWHAIIMOHHBIM COCAWHEHHSM - TEOPHUS MOJS JIMTaHIOB
(TIUI). IToctpoenue sHeprerryeckux auarpamm MO mis OKTa’ApUyYeCKUX KOMILIEKCOB 0O€3
ydeTa U C yUETOM U T-IIEPEKPbIBAHUS.
8. YCTOHYMBOCTH KOMIUIEKCOB B pAacTBOpax M OCHOBHBIE (DAKTOPBI, €€ OIpeNeNsonue.
JIaOuIbHOCTh U UHEPTHOCTb.
9. DHTpONUITHBIN BKJIaJ B JHEPTETHUECKYIO YCTOWYMBOCTh KOMIUIEKCOB, CONBBATHBIN 3((EKT,
XenaTHbIi 3P ¢exT, npasuia nukios JI.A.Uyraesa.
10. MexaHM3MBl peakiuii KOMIUIEKCHBIX COEAWHEHHWH. B3anMHOe BIHsHHWE IJMTaHIOB B
KOOPIMHAITMOHHOM cdepe.
11. TlpuBeauTe MpUMEpPHI HUC-TPAHC U30MEPOB B KBAPATHOM M OKTAdPUIECKOM KOMILIEKCAX U
TpaHC- U30MEPOB B OKTA3IPUUECKOM KOMILIEKCE.
12. HazoBurte npuBefeHHbIe HWKe Komiuiekchl mo HomeHknarype MIOITAK: [Cr(H20)e]Cls,
K2[Fe(CN)e], [CoCI(NH3)s]**.
13. TlpuBeaure xuMudeckne GOpMyIbl YKa3aHHBIX HIKE COeAMHEHMI: neHTaxnoponukenat(Il),
rexcaakBaBaHaauii(11l), rekcanmanodeppat(ll) xamwus.
14. TlpuBegute >IEKTPOHHYIO KOH(PUIYpALMIO 3JIEMEHTOB B COOTBETCTBYIOIIMX CTEHEHSX
OKHCIICHHS, TIPOJI0JIKas eé 3a KoHDHTypanuei 6maropoaoro rasza: Cr2*, Cu?*, Nb*, We*,
15. TlpuBeaute snmextponHoe cTpoenme kommiaexca [Cr(H20)e]** ¢ Touxu 3pemms MBC wu
yYKaXuTe (pOpMasIbHBII TUIT THOPUIN3ALIHH.
16. OOmBsicHHTE, YeM Pa3INYAIOTCsl BHYTPHOPOUTAIBHBIA ¥ BHEITHEOPOUTAIBHBIA KOMITJIEKCHI C
touku 3penus MBC. [IpuBeaure npumepbl COOTBETCTBYIOIIMX KOMIUIEKCOB.
17. Hapucyiite puarpammy paciiervieHuss d-oOutaneii B MOJAX  OKTadJpUYECKOH U
TETPAdAPUIECKON CUMMETPHH.
18. TlocTpoiiTe muarpaMMsl pacuierienns d-opouranei 11 kommiekcHsx HoHoB [Co(CN)g]®*
u [CoFe]*.
19. Yto Takoe oHeprus cradbwmm3anuu kpuctammmaeckum mojem (DCKII)? Kak ona
PAaCCUMTBIBACTCSl JUISl  OKTadAPHYECKMX W  TETPadJpHYECKUX KOMIUIEKCOB d-mMeTayuioB?
[IpuBeauTe nmpumepsl.
20. Hapucyiite mmarpammy pacmemeHns d-opourameii Mn?* B momax [Mn(H20)6)*" wu
[MNn(CN)6]* u onpenenute Lsgg KOMIIEKCHBIX HOHOB.
21. Yro Takoe TepMOJMHAMHUYECKas  YCTOHYMBOCTb  KoMiulekcoB?  Kak  cBszaHa
TepMOJIMHAMUYECKash yCTOMYMBOCTh KoMmIuiekcoB ¢ DCKII?
22. Yro Takoe nabWiIbHbIE U WHEpPTHbIE KoMILIekchl? [IpuBenuTe mo oAHOMY INpHUMEpYy U3
Ka)KJ0M TpyMIbI.
23. Ilo meTody BaJ€HTHBIX CBSI3€H MNpPEICKaKUTE THUI THOPUAM3ALUU AaTOMHBIX OpOuTaseil
KOMIUIEKcoOOpa3oBaTenast M IeoMeTpUyeckyro  (GopMy  cleayromuX  KOMIUIEKCOB:
tetparuapokcoaypat(Ill)-uon; katuon rexcaakpaamromuuusi(11I)
24. HapucyiiTe 3HEpreTHYEcKylo AuarpamMmy pacuienjeHHbXx d-opOuTaneil u pacrnpejeneHue
snektponos (TKIT) ans rekcaakakommuiekcoB Cr*? u Cr*3. CpaBHuTe 1/ 9THX KOMILIEKCOB:
a) BEJIMUYMHY pacuierieHus, 0) Tepmoannamudeckyro ycroitunocts (DCKII), B) KUHETUYECKYIO
YCTOMUYUBOCT (J1aOUIBHOCTh, MHEPTHOCTB), I') MarHuUTHbIE MoMeHT (Mb). UTo u3MeHuTCS B
CTPOEHHUH 3TUX KOMIUIEKCOB, €CIIM BOJlYy 3aMEHHUTD IIHAHU-HOHOM ?
25. Tlpurotosnen 1 M mo xpomy pactBop conu [Cr(H20)sCl]Clx. Omnpenenure 3naueHue x u
BBIUMCIIUTE CTETIEHb OKUCIIEHUS XpOMa, €cliu Ui ocaxJaeHus cepedpa u3 100 mu 1 M pactBopa
HUTpaTa cepedpa OblIO M3pacxoaoBaHO 50 MJI 3TOTO pacTBOpA.
26. K 0,1M pactBopy K2[Cu(CN)4], conepxkamemy, kpome Toro 0,1 moss/n KCN, npubasiexn
pactBop cynabduaa HaTpusi. PaccunTars KOHIEHTPALUIO CYIb(QHI-HOHOB, TIPU KOTOPOH Cynbhua
KaJMHsI MOXeET BbIMAacTh B ocagok. [IpomsBeneHne pacTBOPUMOCTH Cyilb(uaa KaaMus paBHO
3,6-10%.

Ilpumep 6unema Kk peitmunzo6oii KOHmMpoOaLHOU padome N .
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1. C no3unmuit meronoB BC, TKII u MO oxapakrepu3oBaTb CTPOEHHE KOMIUIEKCHBIX HOHOB
[Fe(CN)s]* u [FeFs]*. Cnenars BBIBOJ O CBOWCTBAX KOMILIEKCHBIX HOHOB.

2. BbrumciuTh 3apsiapl, Ha3BaTh KOMIUICKCHBIC HOHBI, CIETaTh BBIBOJ 00 YCTOWYHBOCTH
kommiekcHbix ~ uoHOB: @)  [Cr(H20)e], [Cr(H20)sCI], [Cr(H20)4Cl2],  [Cr(CN)e],
[Cr(H20)2(NH3)s], [Cr(C204)2(OH)2]. Bsipa3uth KOHCTAHTBI YCTOHYMBOCTH KOMIUICKCHBIX
HOHOB.

3. Koncranra mecroiikoctn nona [HgCls]?” pasna 6,03 * 10728 O6pasyercs mu ocanok cynsdpua
pryta (Il), ecmm x 1 1 0,005M pactBopa comu  Ko[HQCls], comepxaimero 0,002 mons KCl,
no6asuthb 1 1 0,005M pactBopaK.S? O6pasyercs nmu ocanok runpokcuaa pryta (1), ecom x 1 71
3TOTO0 pactBopa no6asuts 0,02 Moas KOH? TTP(HgS) = 4,0 » 103, TTIP(Hg(OH)2)= 1+ 102

PeliTuHroBasi KOHTpoJibHas padora Ne8

Tema: «XuMHUA METALIIOB»

1. HanummuTe 3eKTpOHHBIE KOHPUTYpAIIMU aTOMOB 3JIeMeHTOB 4 U 5 rpynmbl. Kakue crenenu
OKHCIICHUS MPOSBIISIOT 3TU 3JeMeHThI? Kak M3MEHSI0TCS aTOMHBIE paauychl B psnax Ti - Zr -
Hf, V - Nb - Ta? [Touemy mmotHOCTs MeTasuTHueckoro Hf B 1Ba pasa npessbimaet mioTHOCTh Zr?
2. Kak wu3MeHseTCS OTHOCHUTENIbHAS YCTOWYMBOCTh COCIUHEHUH C HU3KUMHU CTCTICHIMH
okucnenus B psaay Ti- Zr - Hf? OtBer noareepauTe ypaBHEHUSIMU COOTBETCTBYIOLIUX PEAKIU.
3. Kakwme koopaMHAaIMOHHBIE YHWCIIA XapaKTEpHBI Ui dMeMeHToB 4 rTpynmbsl? [IpuBenute
npumepsl komriekcoB Ti(IIT), Ti(IV) u Zr(IV), cymecTtByromux B TBepaoi (aze u B pacTBope.
4. B Bune xakux coeamnenuit Ti, Zr, Hf Bcrpewarorcs B mpupozae? CrocoObl MOTydeHHs
METaJlJIOB.
5. Hamummurte ypaBHEHHs peakiWif, C IOMOIIBI0 KOTOPBIX MOXHO rmepeBectd TiO2 B
pacTBOpUMbIE COETMHEHUS TUTAHA.
6. Hammmure ypaBHEHUS peakiii B3aMMOJICHCTBUS TUTAHA C COJISTHOM KUCIIOTOUW M CO CMECHIO
A30THOM U IUIABUKOBOM KUCJIOT.
7. OOBscHUTE pa3audHyIo okpacky xiopuaHbix pactBopoB Ti(IIl) u Ti(IV) ucnons3ys TKII.
8. Ilouemy Tterpaxjopuj TUTaHa <«JIbIMHT» BO BJIaXXHOM Bo3ayxe? Hamwumure ypaBHEHHS
peakiuu, OObICHSIONIEH 3TO SABJICHUE.
9. Kak 006HapyXuTh IPUCYTCTBUE COCIMHEHUHN TUTaHa B pacTBOpe?
10. Kakwue cTeneHu oKuciaeHus nposiseT BaHaauii? [IpuBeaure nmpumepsl coenqunennid. Kakue
KOOPJIMHAIIMOHHBIE YUCIIa XapaKTEPHBI 7Sl 2JIEMEHTOB 5 TpynbI?
11. [Moyemy BaHaauii, HUOOWI W TaHTAJI OTHOCAT K paccesHHbIM sieMeHTaM? Kak MOXHO
noJTyuuTh BaHaauit uz V,0s?
12. Kakue xmopu/ipl IOJYy4arOTCs B pe3yJbTaTe B3auMOACUCTBUS BaHAAUS, HUIOOHS U TaHTala C
ra3zoo0pa3HbIM xJopom? Hamummre ypaBHEHUS PEaKIIHii.
13. Kak nmocnenoBarenbHO U3MEHSIETCS LIBET pacTBOpa MPHU B3aMMOJICHCTBUH BaHaaTa HATPUS C
LIMHKOM B KUCJIOU cpene? Hamummre ypaBHEHHUS COOTBETCTBYIOIIUX PEAKLUH.
14. Hanmmure peaknuu B3aumojeiicteust VCh, VCls, VOCl;, VOCIl; co memnousto. Kak
M3MEHSIFOTCS] KMCIIOTHO-0CHOBHBIE cBoiicTBa B psimy V(1) - V(I11) - V(IV) - V(V)?
15. HamummmTe ypaBHEHUS CIEIYIOMINUX PEAKIUNA U YKAKUTE YCIOBUS UX IPOTEKAHUS:

V205 + C+Clh —

Nb2Os + C + Cl; —

NaVOs + H,O, + H,SO4 —

V205 + HO2 + KOH —
16. KakoBa »snexkTpoHHass KoHQuTrypamuss aToMoB »ieMeHToB 6 rpynmnbl? Kakue crenenu
okucneHus onu umeror? [puBenure npumepsl cOOTBETCTBYOMMX coeauHenuit Cr, Mo, W.
17. YkaxuTe, KaKk MEHSAIOTCS MO TpyIIe: a) pPaadychl aroMoB, 0) TMepBbI€ MOTEHIIUAIIBI
HMOHH3AIUH, B) KOOPAMHAIIMOHHBIC YHCIIA, T) TEMIIEPATYPHI ILIABJICHHS MPOCTHIX BEIIECTB.

38 38



18. Kak mensiercss akTHBHOCTh MeTaiuioB 1o psiay Cr - Mo - W? Kakue KucioTsl pacTBOPSIOT
9T MeTauipl? Hanuminre ypaBHEHHUs peakLMi XpoMa C PacTBOpPAaMU XJIOPOBOJIOPOJHON U
A30THOM KHCIIOT.
19. Kak mensiercsi yctoiuuBocTh coemuHeHuii Cr, Mo, W B crenensx okucnenus II u II1?
O6cynute ocooennoctu crpoerus Cra(CHsCOO)s-2H:0.
20. Kak mensiercs ycroitunBocth coequaenmnii Cr, Mo, W BeIcIIUX creneHer okucieHus? Jlis
noarBepxkaeHust Bamero yrBepxkaenust mist coequnenuit Cr(VI), Mo(VI) u W(VI) nanumure
peakiuu: a) B3aumoeiicTBus ¢ HoS B cpene pactBopa ammmaka, 0) B3aUMOJCHCTBHUS ¢ Zn B
cpene KoHIeHTpupoBanHoro pactsopa HCI.
21. Kak MEHSI0TCSI KHCIIOTHO-OCHOBHBIE cBoiicTBa coequneHuii B psiwy Cr(l1) - Cr(l1) - Cr(VI)?
Hanumure ypaBHEHHs peakiiii B3auMOJCUCTBHs KapOoHata Hatpusi ¢ pactBopamu a) CrCly,
0) CrClg, B) CrQOa.
22. HapucyiiTe SHEpreTHYecKylo Auarpammy pacuieruieHHbIX (7-opOuTtaneil u pacmpeseieHue
snextporoB (TKIT) ms rekcaakBakommtekcoB Crt2 u Crt3. CpaBHUTE IS STHX KOMIIIEKCOB: a)
BeNMUMHY pacuierieHuss  (Ao), 0) TepmoauHamuyeckyro —yctouumBocth (DCKII), B)
KMHETUYECKYI0 YCTOMYUBOCTH (JAOUIBHOCTh, MHEPTHOCTD), ) MarHuTHbIA MomeHT (Mb). Urto
W3MEHUTCS B CTPOEHUH 3TUX KOMILJIEKCOB, €CJIM BOJY 3aMEHHUTh LIMAHU-MOHOM?
23. Tlo maHHBIM XUMHYECKOTO aHaAIIM3a coeauHenue coaepkut 19.5 macc % Cr, 40.0 macc % Cl,
4.5 macc % H, 36.0 macc % O. N3o00pa3ute cTpoeHHE BCEX M30MEPOB ATOTO BEIIECTRA.
24. Paccmotpure gmarpammy Jlatmmepa s XxpomMa M OOCYAWTE  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOICTBA COCIMHEHUN XpOMa B CTEMEHAX OKHUCIEeHUS 12, +3, +6. B kakux
YCIIOBUSAX, U KaKUMM peareéHTaMud MOXHO BoccTaHoBUTh M okuciauth Cr(lll) B pactBope?
Hamumure ypaBHenuss peakiuid. KakoBwl mpoayktel BocctaHoBieHus Cr(VI) B kucnoi,
IETOYHOM Cpesie ¥ IIPH CIUIaBJICHUM ?
25. Tlpu pacTBOpeHMH METAJUTMYECKOTO XpOMa B COJITHOW KHCJIOTE CHadaia oOpa3oBajcs
rojiy0oi pacTBOp, KOTOPHIN CO BpEMEHEM MPEeBpaTHICS B 3eeHbIN. [Ipu mobaBiaeHUU K 3TOMY
pacTBopy M30bITKA IIEIOYM BBHINABLINI B Hadajae CH3bIM 0CaZOK pacTBOPUIICS C 0Opa30oBaHUEM
SpKO-3€JeHoro pactBopa. Ilocne mpunmMBaHUS K MOJYYEHHOMY pacTBOpy M30bITKa OpOMHOMN
BOJbI PACTBOpP MpUOOpEN JKENTYH0 OKpacKy, KOTOopas TMEpexXOJUT B OpaHXKEBYIO MpH
nojAkuciieHny. Hanummre ypaBHeHUS BCeX YIOMSIHYTBIX peaKLUi.
26. Hanumure peakiio BOCCTAHOBJICHUS TUXpoMaTa Kallusi CEpHUCTHIM Ta30M B KHCIION cpejie.
OmnpesienuTe BO3MOXKHOCTh NPOTEKaHHs 3Toi peaxiuu npu pH=5, ecim mns pH=0 E°(Cr,07*
/Cré¥*) = 1,33B, E°(S04%/H2S03) = 0,17B, a akTUBHOCTH BCEX OCTAIBHBIX YJACTHHUKOB PEAKIUH
paBHBI €TUHUIIE.
27. KakoBa »onekTpoHHas KOHGUTrypanus atoMoB sjeMeHTOB 7 rpymmbl? Kakue crenenu
OKHUCJICHHUS XapakTepHbl Juia 3Tux odneMmeHtoB? [IpuBeaute mnpuMepsl COOTBETCTBYIOIIUX
coenuHeHuit Mn u Re. Kakue xoopauHalnOHHbBIE YKCIa XapaKTePHBI I STUX AJIIEMEHTOB?
28. Kak menstores no rpynmne Mn - Tc - Re a) panuycsl aToMoB, 0) nepBble HOHU3ALUOHHbBIE
HOTEHIIAIIBI?
29. B Bume KakuX COEIUHEHHWI BCTpeyaeTcss MapraHen B mpupozae? Hamuimure ypaBHEHHS
peakiuil Moay4eHrus METATUTMUYeCKOro MapraHiia: a) METOJ0M aJloMOTepMUU (M3 MUPOIIO3UTA
MnO>), 6) eKTPOIUTHUECKIM MeTOI0M (13 MnSQOy).
30. Kak meHsieTcsi akTUBHOCTh METAJIOB B psAxy Mn - Tc - Re mo oTHomieHuio k kucinoram?
Hamnumure ypaBHEHUS peakLnii:

Mn + HCI —

Tc + HNO3 (30%) —

Re + H202 —
31. Hanwumurte ypaBHEHHs MPUBEICHHBIX PEAKIIU:

KMnOg4 + H2SO4¢pp) + H2S —

KTcOs + H2SO4(p-p) + H2S —

KReO4 + H2SO4¢pp) + H2S —
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Hcnonb3yst aTi mpuMephl, HA30BUTE HanOOJIee CHIIbHBIN OKHCIUTENb cpenr aHnoHoB MOy4 (M =
Mn, Tc, Re) u ykaxure, Kak MEHSETCS YCTOMYMBOCTb COEIMHEHUN SJIEMEHTOB B BBICIIHX
CTETeHsX OKUCIeHus B psigy Mn - Te - Re?

32. Hanummure ypaBHeHus peakumid B3ammozeiictsus MnO, MnOz, KoMnOs u KoMnOs ¢
coJisiHOM kucnoTol. s ypaBHuBanus OBP ucnonb3yiite 35meKTpoHHO-HOHHBIN Oananc. Kakue
U3 3TUX PeaKIUil UCNOIb3YIOTCA KaK JIaDOpaTOpHbIE METO/IbI MTOJIy4YEHUs Xopa?
33. Uro mpoucXoaUT Ipu JOOAaBICHUH K PacTBOPY, COAEpKaIIeMy IIepMaHraHaT-HoOH, pacTBOpa
menoun? Kak mensiercs okpacka pactBopa? Kakoil ra3 Beiaensierca? Hanummre ypaBHEeHUE
peaxkuuu.
34. Ilpu B3ammopeiictBun KMnOs ¢ H2C204 B mpucyrctBun K2C204 B BogHOM pacTBOpe
obpaszyercss TpuokcanmaromanraHar(Ill) xamms. Hamummwure ypaBHenwe peakuuu. [ns
00pa30BaBIIETOCs OKTa3APUIYECKOT0 KOMITJIEKCHOTO HOHA!

a) YKaKHTE TOJHYIO 3IeKTPOHHYIO KOH(HUTIYPaIHIO IIEHTpaTbHOTOo HoHa (152252...);

0) n300pa3uTe Ha JauWarpaMMme pacineruieHHbIX d-opOWTanell MEeHTPaTbHOTO HOHA
(TKII) pacripenenenue >IEKTPOHOB M PACCUMTANUTE SHEPTHIO CTAOMIU3AIMU KPUCTAIUTMYECKUM
noseM (DCKIT), yauteiBas, uto C204% - qurany craboro moJs;

B) paccunTaiite 3(p(EeKTUBHBIH MarHUTHBIA MOMEHT (B MarHeToHax bopa) st

[Mn(C204)3]*.

35. KakoBa smektpoHHass koHpurypamus atomoB meMmeHToB Fe, Co, Ni? Kakwe creneHm
OKHUCJICHHUS XapaKTepHbl JUIsi 3TUX »diemeHToB? IlpuBenute mnpumep COOTBETCTBYIOIIUX
COECIUHEHU.

36. B Bujae kakux coeMHEHUI BCTpedaeTcs xene3o B mpupoae? Kak u3 HUX MOXHO MOTYYUTh
MeTtaii? UeM oH MOKET OBITh 3arps3HeH?

37. YkaxuTe, KaKk MEHSIOTCS B TMEpUOJC: a) PaaAuyChl aTOMOB, 0) TMEpBBIC IMOTEHIIUAIIBI
MOHHU3AIUH.

38. Paccmotpute auarpammy Jlatumepa s Fe, Co, Ni u ckaxure:

1) Kak MeHsieTcs BoccTaHOBUTENbHAsL crIOCOOHOCTh MeTauioB? [lpuBeaute nmpumepsl peakiuit
9THX METAJIJIOB C KOHIIEHTpUpOBaHHO# 1 pa3basiennoi kuciaotamu (HCI, H2SO4, HNO3).

2) JIByx3apsiAHBIM WOH KaKOTO MeTajula Jierde OKHUCIWTh? Hamummre ypaBHEHHS peakiuit
B3auMmoeiicTBus coemuuennii Fe?*, Co?*, Ni#* c: a) kuciopogoM U 0) OpOMHON BOJOHW B
IIEJIOYHOU CpEIE.

3) Coemunenus Fe*'wnn Co®" sasnsiorcs Gonee cuibHbIMH okuciutensmu? Hanummure
ypaBHenus peakiuu Fe(OH)s u Co(OH)s ¢ pactBopoM: a) XJIOpPOBOJOPOJHOM KHCIOTHI, 0)
A30THOM KHCJIOTHI.

4) Hanumure ypaBuenus peakiuu Co(OH)sz u KoFeOs ¢ pacTBopoM cepHON KUCTOTHI.

39. HapucyiiTe 3HEpreTHYECKYIO AMarpaMMy paclielieHHbIX O-opOuTaneil u pacrpesereHue
anektpoHoB (TKII) mist nuaHUAHBIX KOMIUIEKCOB Fe?* u Fe®'. PaccumTaiiTe MX MATHUTHBIN
MoMeHT. CpaBHUTE 7Sl ITUX KOMILIEKCOB:

a) BenuuuMHy pacmerienus (Ao), 0) OCKII (TepMoanHAMUYECKyl0 yCTOHYHMBOCTB), B)
KMHETUYECKYI0 YCTOMYMBOCTh (JTaOUIBHOCTh, HHEPTHOCTH). UTO M3MEHHUTCS B CTPOCHUU ITHX
KOMILJIEKCOB, €CJIHM [IMaHU/- UOH 3aMEHUTh (PTOPHUI-HOHOM?

40. Jlnsa xkomruiekcHoro wona [Co(en)2Br2]" n3o6pasure Bce mpocTpaHCTBEHHBIE H30MEPHI (€N -
310 NH2-CH2CH2-NH>).

41. HapucyiiTe SHEpreTHYecKyro AuarpaMmy paclieruieHHbIX d-opOuTanedl u pacmpeseicHue
snextponos (TKIT) mns axeakommiekca Co*™? u muanugHoro kommiekca Co*2. Cpasure s
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STUX KOMIUIEKCOB: a) BeluuuHy pacmemienuss (Ag), 0) ICKII (tepMoamHaMUYECKyIO
YCTOHYMBOCTB), B) MAarHUTHBII MOMEHT (Mb).
42. 3unauenue pH pacrBopa FeCly Gonbmie, yem pactBopa FeCls. O0wsicHuTe 310 siBICHUE C
TOYKH 3PECHUS KHCIOTHO-OCHOBHBIX B3aWMOJCUCTBUU. UTO MOXKHO cCKa3zaTh 00 W3MEHEHUU
KUCIIOTHO-OCHOBHBIX cBOMCTB B psay Fe(ll) - Fe(lll) - Fe(VI)?
43. Kakue OMHapHbIE COCTUHEHHUS jKeje3a W cepbl Bbl 3HaeTe? MOXKHO JH OCaauTh Cylbhum
xene3a cepoBogopogoM? KaduecTBeHHO (0€3 YHMCIEHHBIX BBIKIAI0K) OOBSCHUTE 3TO C IIOMOIIBIO
nousituii [TP u Ka(H2S).
44, KakoBBI KaueCTBEHHbIE peakiuy Ha HoHbl Fe?* u Fe**? Hammmure ypaBHenus peakuuii. Kax
MO3KHO PasjIMuuTh pacTBopsI coneit Fe?*, Co?*, Ni?*?
45. KakoBa snexktpoHHass KoHburypauus atomoB snemeHToB |b rpynmei? Kakue crenenu
OKUCIIEHUS XapaKTepHbI MJIsi 3TUX d3JeMeHTOoB? [lpuBenuTe mnpuUMeEpbl COOTBETCTBYIOIIUX
COCIMHEHU .
46. Kax mensrorces mo rpymme Cu - Ag - AU a) paanycel aToMOB, 0) MepBble HOHU3AIIMOHHEIE
noreniuanel? Ilouemy y onementoB |b Tpynmel pamuycsl aTOMOB MEHBIIE, YeM Yy
COOTBETCTBYIOIIMX LIEJIOYHBIX METANIOB, @ MOHU3AI[MOHHbIE MOTEHIIMAIbl 3HAYUTEIILHO BbIIIE?
ConoctaBbTe XapakTep CBSI3M (MOHHBIN, KOBAJICHTHBIN?) B xyopuaax siaemeHtoB |b u | rpymm.
Kak 310 nposiBisieTcst B UX CBOWCTBAX, KaKue XJIOPHbI 00iee JeTrKOIIaBKu ?
47. B Buae Kakux coeqUMHEHUN BCTpedaroTcs daemeHTsl |b rpynmer B mpupone? Kak momygaror
COOTBETCTBYIOIIIME METAUIBI B TPOMBINUICHHOCTH? Hamumure ypaBHEHHs] OCHOBHBIX
COOTBETCTBYIOIINX PEAKIIAMN.
48. B xakmx Kuciotax MoxHO pactBoputh Cu, Ag, AU? Hamumwure ypaBHEHHS
COOTBETCTBYIOIIUX peakiuil. [louemy 3T MeTaibl B CTaHAAPTHBIX YCIOBUSAX HE PACTBOPSIIOTCS
B cosisiHOM KucioTe? Kak MeHseTcss akTHBHOCTh MeTajuioB 1o psiny Cu - Ag - Au?
49. Bbyner nu METaNIMYECKOE >KeJIe30 BBITECHATh MEIb U3 COJICH Cu?*, MeTaymJeckas Meb -
xKene30 u3 coser Fe ? Hanmmmre ypaBHEHUST COOTBETCTBYIOIINX PEAKIIAM.
50. Kak monyuuth ruapokcua memu (II)? MoskHO nm juisi 5TOTO HMCTOJB30BaTh: a) PAcTBOP
ammuaka, 0) pactBop NaOH? B gyem pactBopsiercs ruapokcun meau(l1)? MoxxHo nmu 11t 5T0TO
WCIIOJIb30BaTh: a) pacTBOp amMMmuaka, 0) KoHueHTpupoBaHHBIM pactBop NaOH, B) pacTtBOp
cosstHOM kucioThi? IlposBiser mu CU(OH)2 amdorepubie cBoiictBa? Hamuimure ypaBHEHHS
COOTBETCTBYIOIIUX PEaKIUH.
51. Kak, ucxoas u3 CuCly, monyunts CUCIl? B yem moxuo pactBoputh CUCI? OObscuute,
MoveMy Mnpu pa3daBlIeHUU BOJOW COJITHOKHUCIOTO pacTtBopa xiopuaa menu(l) Beimamaer Oembiii
ocaslok. Hanuiure ypaBHEHHSI COOTBETCTBYIOIIMX PEAKIIHIA.
52. Tlpu mnponyckanuu B cuHuii pactBop [CU(NH3)a(H20)2]SOs Gecrernoro raza HaS
BBIJICIISICTCS YePHBIN 0caqoK. HamuiuTe ypaBHeHHE COOTBETCTBYIONIEH PEAKIIHH.
53. IlpuBenuTe mpuMmepbl HE PacTBOPUMBIX B BOJE COeaUHEHHH cepedpa. Obcyaute yciaoBus
MepeBo/ia X B paCTBOPUMOE cocTosiHue. Hanummmure ypaBHEHUS! COOTBETCTBYIOLIUX PEAKIIHI.
54. Tlonyunte AQ202 3z AgNOs:. Kakue creneHu OKHCIEHHUS MPOSBIAET cepedpo B ITHUX
coenuHeHusx? Hanumure ypaBHEHUS! COOTBETCTBYIOIINX PEAKIUN U YCIOBHS UX MPOBEACHUS.
55. Hanumure ypaBHEHHS pEAKIHM CIEIYIOMMX TMPEBPAIICHUN, YKKHUTE YCIOBUS HX
MIPOBEACHUS:

Au — NaJAu(CN)2] — Au — H[AuUCl4]

56. HapucyiiTe sHepreTuveckyro auarpammy paciierieHus d-opOuraneil W pacrpeiencHue
3JIEKTPOHOB LIeHTpanabHoro atoma nona [Cu(H20)s]?* (onexrponnas konduryparus d°). [Touemy
5TOT HOH okparues, a Cu* (snexrponnas kondurypanus d*°) B CuCl - 6ecrseren?

57. KakoBa siexkrpoHHass kKoH¢urypaius atomoB snemeHTOB |Ib rpynmei? Kakue crenenu
OKHUCJICHHUS OHHM uUMeroT? B ueMm 3akmrodaercsi ocoboe monoxkenue Zn, Cd u Hg B cemeiicTBe
NEPEeXOAHBIX METAJIIOB?

58. Kak m3MeHsieTcsi akTHBHOCTh MeTayuloB B psny Zn - Cd - Hg? Kakue u3 3TMxX MeTamios
pacTBOPSIIOTCA B XJIOPOBOIOPOIHON KucioTe? B ueM MOXKHO pacTBOPUTH PTYTh?
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59. l'umpokenn 1mmHKa - aMmdoTrepHoe ocHoBaHue. [lpuBenuTe mNpUMepsl  peaKIHid,
MOATBEPXKIAIOLIUX 3TO YTBEPKIACHUE.

60. IlpuBemuTe TpUMepbl KOMIUICKCHBIX COCIUHCHWH IMHKA ©  Kaamus. KakoBbI
KOOPJIMHAIIMOHHBIE YUCIIAa EHTPAJIbHBIX aTOMOB U T€OMETPUSI KOMIIJIEKCOB?

61. IlpuBemuTe NpUMEpH COEAMHEHHH, comepxkammx Hgo?*, KoTopsle ycTOHYMBBI TIpH
HOpMaJIbHBIX ycioBUsiX? UTo mpoucxoaut npu B3aumoaerictun Hutpara prytH (I) c: a) NaOH,
0) H2S, B) NH3-H20)?

62. a) Ilpu pactBopenun B Boje Hutparta prytd (II) pacTBop craHOBUTCS MYTHBIM, a HUTpaTa
KagMmus - HeT. OObSCHUTE 3TO SIBJICHUE C TOYKU 3PEHMSI KUCIIOTHO-OCHOBHBIX B3aUMOJICHCTBUIMA.
63. 3nauenne pH pactBopa ZnCl> menbie, uem pactBopa CdCly. OOBsiICHUTE 3TO SBICHUE C
TOYKHU 3PEHHUS KUCIIOTHO-OCHOBHBIX B3aMMOJICHCTBHMN.

64. Yto MOXHO cKa3aTh 00 m3MeHeHuu cuiibl ocHoBaHui B psiay Hg(Il) - Cd(I1) - Zn(11)?

65. Kak mensiercs pactBopuMocTh cyiabumoB smemeHtoB |Ib rpymmei? Kakue cymbhuast
MOXHO OCaJUTh CEPOBOJIOPOJOM B Kucioi cpere? KauectBeHHO (0€3 UMCIEHHBIX BBIKIIAIOK)
00bsicHuTE 31O ¢ moMoibio nousTHid [TP n Ka(H2S). B yem MoxHO pacTBOpUTE Cyabdu pTyTH?
66. Ilpu B3aumozericteun xnopuna prytu(ll) ¢ ammuakom moskeT nonyuntbes 6o HgNHCI,
60 Hg(NH3)2Clo. Kakvie ycinoBust HEOOXOAMMBI /ISl IOJYYEHUS STUX COCTUHCHHM, KAKOBO HX
CTpPOEHHUE U KaKOBa UX paCTBOPUMOCTbH B BOJE?

67. Ipemnoxure crocod BHIIEIECHUS XJIOPUIOB ITUHKA, KaJMUS ¥ PTYTH M3 BOJHOTO PacTBOpa,
COJIEpIKalero BCE TP COJIH.

68. Ipemnoxwure criocob momyderns MetauioB | b rpynmsr u3 ux cynbduaos.

Ilpumep 6unema k peitmunzo60ii KOHmpoJabHOU padome No8:

1. B yem nposiBisieTcsl OTIWYHE XUMHUU JHUTHS OT XHUMHHM OCTaJIbHBIX HIETIOYHBIX METaIoB?
PaccmoTpers Ha mnpumepe YCIOBUM TMOJYYEHHS W YCTOMYMBOCTH OKCHJOB TEPOKCHJIOB,
pPacTBOPUMOCTH KapOOHATOB, THAPOKapOOHATOB M (ocdaToB, CKIOHHOCTH K O0Opa3OBaHHIO
KpucTaJioruapaToB cojieil. Uem 00yclIOBIEHO CXOJCTBO XMMHUU JIUTHUSL U MAarHusi U B YeM OHO
NposBIIsIeTCSA?

2. Kak wu3MeHsieTcsl KHCIOTHO-OCHOBHOW XapakTep, YCTOMYMBOCTh U  OKUCIUTEIBHO-
BOCCTaHOBMTEJIbHBIE CBOMCTBA rUAPOKCHI0B THTaHa B psaay: Ti(OH)2 — Ti(OH)s — TiO2¢H20?
OTBeT NOATBEPINTE COOTBETCTBYIOIIMMH YPAaBHEHUSIMH PEAKIIU.

3. OcyuiecTBuTE NMpeBpaiieHue (0JHO U3 MPUBEACHHBIX):

CO32' HBr Kl K>S HNO3;
a) FeClz >X1 > X2 > X3 > X4 > Xs
6) Cu20—X1—CuS0O4— Xo—CuCl,—X3—Cu20

t H.O CO; CO2(u36 t
\

»
»

B) Jomomur X1 > X, > X3 > X4 > X3

4 BBIYHMCIIUTE KOHCTAHTBI HECTOMKOCTH aMMHAYHOIO M OSTHJIEHJAMAMHHOBOTO KOMILIEKCOB
HUKEJIS ¥ CPABHUTH UX 110 YCTOWYMBOCTH B PaCTBOPE:

Ni?* + 6NH3 = [Ni(NH3)s]?*, AG=-12,4 kKkan/mons = -52 kJI5/MOJb

Ni?* + 3En = [Ni(En)s]**, AG=-27,4 xxan/mons = -114,5 xJ[/Mo1b

OOBACHUTH CTPOEHHUE, CBOMCTBA M YCTOMYMBOCTh YKA3aHHBIX KOMIUIEKCHBIX COEIUHEHHH.

Kpurepun onieHKH peiTHHIOBBIX KOHTPOJIBHBIX Pa0doT:

Kpurtepun \ Onenka \ YpoBeHb \
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OTBeT MOJHBIN, MPABUIBHBIMH, «OTJIUYHO MOBBILLICHHBIN
CaMOCTOSITENIbHBIN, MaTEPUal U3JI0KEH B (IpOIBUHYTBHIN)
OIPENETIEHHOM JIOTHYECKOMN YPOBEHb
IIOCJIEI0BATEIBHOCTH, IEMOHCTPUPYETCS
MHOTOCTOPOHHOCTb IOJX0/I0B,
MHOTOACIEKTHOCTH 00CYXIEHUS TPOOIEMBI,
yYMEHUE HAXOUTh PallMOHAIbHBIC TTyTH
pelieHus 3a/1a4, yCTaHABIMBATh IPUUUHHO-
CJIEICTBEHHBIE CBSA3U MEKY CTPOCHHUEM,
CBOWCTBAMH U MPUMEHEHUEM BEIIIECTB, B
JIOTUYECKOM PACCYKJICHUU TIPU PEIICHUN
3a/1auu, TpauUIecKuX MOCTPOCHUSIX HET
o1n0OOoK, 3a/1a4a pelieHa paloHaIbHbIM
croco0OM ¢ KOPPEKTHBIM UCTIOJIB30BAHHEM
HEOOXOIUMBIX (DU3UKO-XUMUYECKUX BEITHYHH,

MOJIyueH BepHbIi 0TBeT. PaboTa BhINOIHEHA Ha
76-100%

JlaH NOJIHBIN, IPABUIIBHBINA OTBET HA OCHOBE «XOpOoUIo» 0a30BbIl YPOBEHB
W3yYECHHBIX MOHITUHN, KOHIIETIUH,
3aKOHOMEPHOCTEH, TEOPHIL, HO TIOMTYCKAOTCA
HECYyLIECTBEHHbIE OIIMOKHU B pacyeTax npu
pemenuu 3ana4. . Pabora BeimosHeHna Ha 66-75%

JlaH MOJHBINA OTBET, HO MIPU 3TOM €CTh «yJIOBJIETBOPUTEN | MOPOTOBBIN YPOBEHB
CYIIECTBEHHbIE OIINOKHN yKa3bIBAIOIIKE HA BHOY
HEYMEHHUE UCIO0JIb30BATh TEOPETHUECKHE 3HAHUS
Y YMEHUS MIPH PEIICHUH OCTABICHHBIX 3a/a4.
JlanHble TpoOesbl B 3HAHUSX HE MPEMSITCTBYIOT
nanpHeiemy oOydenuto. Pabora BbinoaHeHa Ha

50-65%
OTtBeT 0OHaApy)KHMBaeT HE3HAHUE OCHOBHOTO «HEYJIOBJICTBOPUT | YPOBCHB HE
(moporoBoro) coaepxkaHusi yaeOHOTO MaTepuana | €IbHO» chopMupoBaH

Pabota Beinostnena meuee 50%

4.1.4 Ilpumep BONPOCOB, 32/1aBaeMbIX HA KOJIJIOKBUYMeE

KoanokBuym «XumMu4eckasi TEpMOAUHAMUKA U KHHETHKA

1. ChopmynupyiiTe nepBblii 3aKOH TEPMOJIUHAMUKH. 3alUIIUTE BbIpaxeHue [-ro Hayana
TEPMOTUHAMHKH.

2. PaccuuTaiite AH%gg CIEYIOIUX PeaKINi, UCIONb3ysl TaOIUYHbIE 3HAUCHUS AfH%8
COOTBETCTBYIOIIMX BEIIECTB:

CrClyw) + Har) = Crm) + 2HCl

2NOCl) = 2NO¢) + Chyr

Fe304(TB) + CO(r) = 3FeO(TB) + COz(r)

3. [louemy, B OTIMYME OT ODHTANBIHUH, OIS DSHTPONUU BO3MOXKHO OIMpeelieHUE
a0COJIIOTHOTO 3HAYCHUSA?

4. B peakunoHHbII cocya i npoBeneHus peakuuu 2SO0z + O — 2503 6bu10 BBEIEHO
1.5 monb /1 nuokcuma cepsl W 1 Mosb / 1 kucioposaa. Uepe3 HEKOTOpoe BpeMsi CKOPOCTh
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peakiuy yMeHbIINIach B 6 pa3 10 CPaBHEHUIO C MIEpBOHAYAIbHOU. Paccunralite KOHLIEHTpaLUIO
JMOKCH/IA CEPHI B 3TOT MOMEHT BPEMEHHU.

5. Ot xakux (aKTOpoB 3aBUCHT KOHCTaHTa paBHOBecusi? Kakum 00pa3oM MOKHO
U3MEHUTh COOTHOILIEHHE KOMIIOHEHTOB pEaKLMM, HaxoAduuxcsd B paBHoBecuu? Hanwumwnre
BBIPDOKEHUSI JJI KOHCTAaHThl paBHOBecus s O3TuX peakuuil. He mnposons pacueros,
MPEICKAXKUTE, KaK HM3MEHUTCS KOJIMYECTBO MCXOJHBIX BEIECTB B PAaBHOBECHM, €CIIM: a)
YBEJIMYUTH TEMIIEPATYPY, O) YBEIUUUTH IaBJICHUE.

COq) + Clor) = COClyry AH°<0
NHsNO3@e) = N2O¢y + H20( AH®>0
Ba®* (p) + SO+* (p-p) = BaSOu(u) AH°<0
Haq) + Cly = 2HCl AH°<0

KomnokBuym «CTpoeHue aToMa U XUMHYECKasi CBSA3b»

35.Uro ompenensiercs npuHmunoMm Ilaymu m mpaBwiamu Xyana? IIpuBenuTe 31€KTPOHHYIO
xoupurypammo S, Cr, Ge, Br, Rb, Ti®* |, Fe®", P¥, naumHas oT mpeamecTBYIOIIEro
0JIarOpoTHOTO Ta3a.

36. O0cyauTe Cclemayronue OCHOBHBIE CBOWCTBA XUMHUYECKHX JJIEMECHTOB: aTOMHBIA DPaUycC,
MEePBBIN TOTEHIIMA HOHU3AIIUH, CPOJICTBO K AJIEKTPOHY, IEKTPOOTPHUIIATETLHOCTh. KakoBbI
OCHOBHBIC TCHJICHIIUH U3MEHEHUS dTUX BEJIMYMH B TPYIIIAX U MEpHOIaX?

37.TlpuBemuTe OCHOBHBIC TIOJIOKEeHUS MeTona [ wimtecn. [IpuMeHnTe METOT JUTS OTIpeIeIICHUS
reomeTpudeckoii koHpuryparmmu Mmomekya NHiz, HO, XeFs, BF3;, SOClL. Kakoss
orpann4eHusa metonaa ['mmnecnu?

38. [TocTpoiite sHEepreTuyeckue auarpaMMbl MO creayrommux AByXaTOMHBIX MOJIEKYJ U HOHOB:
H>", Bez, Oz, CN", onpeaenure KpaTHOCTh CBSI3M B HUX; IS HOHOB MPEIOKUTE (HOPMYIIBI
M303JEKTPOHHBIX MoJeKyd. Onpenenure, Kakue U3 YKa3aHHbIX HOHOB W MOJIEKYJ
rapaMarHUTHBI.

Bonpochkl K KOJUIOKBHYMY 110 TeMe « XHMHS HelepeXoIHbIX 3JIEMEHTOB)»

49. Kak wmenstorcss mo rpymmne F-CI-Br-I: a) pamuycsl aromoB, 0) IEpBbIi MOTCHIHAI
WOHU3AIINH, B) JIEKTPOOTPHUIIATESILHOCTH AaTOMOB?
50. Kak umsmensiercs B psany HoO-H>S—H.Se—HoTe: a) mexaromHoe paccrosinue H-3, 0)
MPOYHOCTh CBs3U, B) yroa H-D-H, 1) momspuocts cBsizu, 1) AfH°298? Kak momydaror 3th
coequHEHUs?
51. Hamumwure ypaBHEHHUS PEAaKIUW W DJICKTPOHHO-WOHHBIC YPAaBHEHHsS IOJIYpEaKIui s
CJICAYIOIINX MPOLIECCOB:

1) NH2OH + KMnO4 + H2SO4 —

2) H3PO3 + KMnO4 —

3) NazAsO4 + Kl + H,SO4 —
4. Omnpenenute, Oynyt au coeaunenust onoa(ll) BoccranaBnuate Bi(OH)s mpu pH = 14
ecau mu3BectHo, uto EO([SN(OH)6]*/[SN(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noarsepaute pacyetoM AE. Hamummure ypaBuenue peakiuu 3anmozeiictsus Naz[Sn(OH)q] ¢
Bi(OH)s.

Bonpocs! k ko/l10KkBUYMY «KOMIIJIEKCHBIE COeIMHEHH S
27. Tlo meToxy BaJE€HTHBIX CBsI3ed MNpPEICKaKUTE THUI THOPUAM3ALMU AaTOMHBIX OpOuTanen
KOMIUIEKcoOOpa3oBareiast M TeoMeTpuyeckylo  (GopMy  CIeAyromUX  KOMIUJIEKCOB:
tetparuapokcoaypat(Ill)-uon; katnon rexcaakBaamromuuusi(11I)
28. HapucyiiTe »HEpreTHUECcKyro Auarpammy pacuiernjeHHbx d-opOuTaneil u pacnpeneneHue
snekrponos (TKII) ans rexcaakpakommiekcoB Cr*? u Cr*3. CpaBHuUTe /I 9THX KOMILIEKCOB:
a) BEJIMUMHY paclleruieHus, 6) repmoauHamuyeckyto ycroitunocts (DCKII), B) kuHETHUECKYTO
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YCTOWYMBOCTh (JIAOMJIBHOCTH, WHEPTHOCTH), T) MarHuTHbIA MOoMeHT (Mb). UTo m3MeHuTcs B
CTPOCHHUH 3TUX KOMILIEKCOB, €CIIM BOJYy 3aMEHHUTD IIHAHUI-HOHOM ?

29. Ilpurotosien 1 M mo xpomy pactBop coiu [Cr(H20)sCI|Clx. Onpenenure 3HaueHue x u
BBIYHCIIUTE CTEIICHh OKUCIICHUS XPOMa, eCIH i ocaxaeHus cepedpa u3 100 ma 1 M pactBopa
HUTpaTa cepedpa ObIO M3pacxomoBaHO SO MII 3TOTO pacTBOpA.

30. K 0,1M pactBopy Kz[Cu(CN)4], conepxarmemy, kpome Toro 0,1 mosne/n KCN, npubasneH
pactBop cynabbuaa HaTpusi. PaccunTars KOHICHTPALUIO CYIb(QHI-HOHOB, TIPU KOTOPOH Cylbhua

KaJIMHsI MOXET BBITIACTh B 0cCajoK. [Ipom3BeneHue pacTBOpuUMOCTH Cyibpuaa KaaMHs PaBHO
3,6-10%.

Bonpochl kK KOJIOKBUYMY 110 TeMe «XUMUSA MepPexX0aHbIX 3J1eMEHTOB)

69. KakoBa »neKkTpoHHass KOHQUTyparusi aTroMOB JJIeMEHTOB 6 Tpymmbel? Kakwe creneHu
okucieHus onn umerot? [lpuBennre npuMepsl COOTBETCTBYOIUX coeauHenuit Cr, Mo, W.
70. Kakve KOOpIWHAIMOHHBIC YHCIIAa XapaKTepHBI JUis 3neMeHToB 4 rpynmsl? IlpuBenute
npumepsl komriekcoB Ti(IIT), Ti(IV) u Zr(IV), cymecTByromux B TBepaoi (aze u B pacTBope.
71. Hamumurte ypaBHEHHUS PEAKIUH, HMCTOIB3YS Ui KaXJAOTo MPEBPAICHUS MUHUMAIbHOE
YHCIIO CTAJIUM, YKQKUTE YCIOBUS UX IIPOBEICHUS:

MgCl; ,, —» MgCO3z — MgO — Mg

BaCl, — BaSO3z — BaSO4 — BaS — BaCl,

Al — Na[AI(OH)4(H20)2] — Al(OH)3— KAI(SO04).2-12H20
72. Paccmotpure gmarpammy Jlatmmepa s XpomMa M OOCYAWTE  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCIMHEHUN XpOMaA B CTEMEHAX OKHUCIEeHUS 12, +3, +6. B kakux
YCIIOBHSIX, U KAaKUMH pEareHTaMu MOXKHO BoccTaHOBUTHh W okuciauTh Cr(II) B pactBope?
Hamumure ypaBHenuss peakiuid. KakoBbl mpoayktel BocctaHoBieHus Cr(VI) B kucnoi,
IETOYHOM Cpesie ¥ MPH CIUIaBICHUM ?

4.2 ®oH/ OLIEHOYHBIX CPEICTB ISl MPOBEAeHUA MPOMEKYTOUHON aTTeCTALUM.

Jlnsi  ONEHKM 3HaHWH, YMCHUH, HABBIKOB © (WIH) ONbBITA JICATEILHOCTH,
XapaKTePU3YIOIIUX dTarbl (HOPMUPOBAHUS KOMIIETCHIIMH B IMPOIECCE OCBOCHUS JAMCIUTUTAHBI
«Heoprannveckasi XMMHsD», TIPOBOJUTCS MPOMEKYTOUYHAsI aTTecTalus B Buae dk3amena (1 u 2
CeMecCTp).

4.2.1 OueHovHbIe CPeACTBA JIJIsl MPOBEIEHUN IK3aMeHa:

Bonpocsl k 3x3ameny (1 cemectp)
1. ATOMHO-MOJIEKYIsipHas Teopust. OCHOBHbBIE CTEXMOMETPUYECKUE 3aKOHBI.
2. PazButne mnpencraBinenuid o crpoeHnn artomMa. Mopgemn Tomcona, Pesepdopna,
nocrynatel bopa. KBaHTOBO-KOpPIYCKYJSpHBIM Jyalu3M, BOJHOBas MpHUpPOJA BJIEKTPOHa,
runotesa Je bpoiing, npunuun HeonpenenenHoctH ['eizenOepra.
3. BonnoBas ¢ynkuus snekrpona. Ypasuenue Ulpenunrepa. PaguansHas u opOuTtanbHas
COCTaBJISIONIME BOTHOBOU GyHKIMU. [loHATHE O TI1aBHOM, OpOMTAILHOM, MarHUTHOM, CIIMHOBOM
KBaHTOBBIX YHCHaX.
4. ITopsioK 3amoTHEHHs SJEKTPOHHBIX 000JI04€K MHOTO3JIEKTPOHHBIX aTOMOB, 00BSICHEHNE
3aBHCUMOCTH DSHEPruM OpOHTaied OT OpOUTANBHOrO KBAHTOBOrO uwucia, npuHimn Ilaynu,
npaBmwiIo XyHza, paBuia KieukoBckoro.
5. CpolicTBa aTOMOB: paguyC, DOHEpPrus HWOHM3AIMH, CPOACTBO K  DIIEKTPOHY,
anekrpoorpunarenpHocts (1o Ilommnry, Mamnukeny, Omnpeny-Poxosy). Ilepumomuunocts B
U3MEHEHUHU YTUX CBOWCTB aTOMOB XMMUYECKUX DJIEMEHTOB.
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6. [lepuoanyeckuii 3akoH u nepuoanueckas cuctema J[.M. MenneneeBa. OOmue cBoiicTBa
KJIACCOB XMMHUYECKHX 3JIEMEHTOB: MHEPTHBIC T'a3bl, THIIMYECKHE DIIEMEHTHI, nepexoanbie (d-) u
BHYTpUPsAHbIC TiepexoaHble (f-) aeMeHTsI.

1. CocrtaB atomHoro sizpa. Jledhekt Maccel, JHEPrus CBSI3M HYKJIOHOB B sIIpe, 3aBUCHMOCTb
YCTOMUYMBOCTH sI€p OT YUCIIA HYKJIOHOB. BUIbI paiiOAKTUBHOCTH, PAIMOAKTUBHBIE PALBL.

8. 3aBUCUMOCTh CKOPOCTH DPaJMOaKTUBHOIO pacrnaja OT KOJMYeCTBa 4YacTHll, I[EPUOJ
IIOJIypacnasa U KOHCTaHTa CKOPOCTH pacrnaja. flnepHble peakluy, PeaklUy ACICHUS U CUHTE3a
Aanep.

9. [Ipupona xuMuyeckoil cBs3u. 3aBUCUMOCTb NOTEHIIMAIBHON 3HEPTUU OT MEXbAJIECPHOTO
paccTosiHUs. DHEPrus U AJIMHA XUMUYECKON CBS3H.

10. HNonHas cBa3p. Pacuer sHeprum cBs3W MEXQy MOHAMH M JHEPIHHM KPHUCTALINYECKON

PEIICTKKM HWOHHOTO COCIUHCHMHA. HOJ’ISIpI/I?;yeMOCTB U TMOJIIPU3YIOIICEC HeﬁCTBHG HOHOB, HX
BJINAHHUEC Ha CTCIICHb HOHHOCTH CBA3U.

11. OcHoBHBIE TIOJIOXKEHUST MeTo1a BalieHTHBIX cBs3e (BC): crmoco6 mocTpoeHust BOJTHOBOM
(YHKIIMHM MOJIEKYJIbl, 00bSICHEHNE MPUYMHBI YCTOMYMBOCTH MoJieKyn B metoze BC.
12. OObsicHeHHE TeOMETpHUecKoi (opMbl MoJekyna ¢ mno3umuid Metoma BC (Teopus

rHOpHUIN3AIM  aTOMHBIX OpOWTaneil) M C TO3WIUH TEOpPHH OTTAIKMBAHUS BAJICHTHBIX
ANEKTPOHHBIX map (Merox ['minecnn).

13. Teopus pesonanca B BC, mpuHIumel BbIOOpa T'paHUYHBIX (KAaHOHUYECKHX) (QOpM.
CBolicTBa JOHOPHO-AKIENTOPHOM CBA3H.

14,  OcHOBHBIE MOJOXKEHUSI METOJIa MOJIEKYISIpHBIX opouTaneit (meroq MO JIKAO): crioco6
MOCTPOEHHSI BOJHOBOHM (DYHKIIMM MOJIEKYIBI, OOBSICHEHHE MPUYMHBI YCTOWIHMBOCTH MOJICKYN B
metone MO.

15. Bunsr aByrieHTpoBbIX MO: CBSA3BIBAIOIINE U PA3PBIXJISIONINE Gss, Gpp, Osp, Odd, Tpp, Tdp,
Odd — OpOHUTAIIN, TPUMEPHI HECBSI3BIBAIOIINX OPOUTAIICH.
16. DOHeprerudeckue nuarpaMMbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJT JIEMEHTOB [ 1

Il mepuona. Ilopsimok cBsi3u B MoJjeKyside. MarHUTHbIE CBOMCTBA BEIIECTB. DHEPreTHYECKHE
muarpammbl MO IByXaTOMHBIX T€TE€POSIEPHBIX MOJIEKYN U HOHOB.

17.  Ilonstue 0 MHOTOIIEHTPOBBIX MOJIEKYJISIPHBIX opOuTaIAX, IPUMEPBI
ANEKTPOHOACHUIIUTHBIX U JIEKTPOHOU3OBITOUHBIX COCAUHEHUM, O0OBSICHEHHE HX YCTONYUBOCTU
meTonoM MO.

18. Buugel MEXMOJEKYISIPHOTO B3aUMOJCHCTBHUS  (OpUEHTAIMOHHOE, WHAYKIHOHHOE,
JMICTIEPCUOHHOE).

19.  IIpuuunbl oOpa3oBaHus BOJOPOJHON CBSI3U, BIMSHUE BOJOPOJHOMN CBA3HM Ha (hU3HUECKUE
cBoiicTBa BemlecTB. OOBsCHEHUE YCTOWYUBOCTH BOAOPOIHOM cBsi3u B MeTogax BC u MO.

20.  Meramnnyeckass cBsizb. OCHOBHBIE TOJIOKEHUS 30HHON TEOpHU, OOBSICHEHHE CBOICTB
JTUDIEKTPUKOB, METAJUIOB, TIOIYITPOBOTHUKOB C MO3ULIUN ITON TEOPHH.

21.  Tumbl KpUCTAJUIMYECKUX PEIIETOK: aTOMHAas, MOJIEKY/sipHAsl, HIOHHAs, MEeTaJlInYecKasl.
22.  ]JledekTbl KpHUCTAJUIMYECKON peIIeTKH, KiIacCu(pUKalus, BIUSHUE Ha AIIEKTPUYECKHE
cBoiicTBa. OTKIOHEHHUS OT CTEXHOMETPUU B COCTaBE TBEPJIbIX BemlecTB. JladbTOHUABI U
OepTOITUIBI.

23.  TepmonuHamuyeckas cucTema, THIBl cCHCTeM U mpolieccoB. I[lapameTpsl, (yHKIHH
cocTosiHUSl. BHYTpeHHsIsI sHeprus, TermnoTa, padota. [IepBblii 3aK0H TePMOIMHAMUKH.

24.  TlpuMeHeHHUE MEPBOrO 3aKOHA TEPMOJAMHAMUKH K U30XOPHBIM U U300apHBIM MPOIECCAM.
3akon I'ecca, cneactBue u3 3akoHa ['ecca. Tepmoxumuueckue ypaBHeHMs. OrnpeneneHue
SHEPTUU KPUCTATUIMYECKON perieTku coyu u3 1ukia bopua-I'aGepa.

25.  TemnoemkocTh (ymenbHas, MOJSIpHAsi, CPEAHSsI, WCTHHHAS, H300apHas, W30XOpHas).
3aBUCHMOCTh HW3MEHEHHUS DJHTAIBIUU XUMUYECKOM peakiuu OT TeMIeparypsl (3aKoH
Kupxrogpa).

26.  PabGorta pacmmpeHUs HACATHHOTO Ta3a B W300apHBIX M H30TEPMHUYECKUX YCIOBHUSX.
[TonsaTHE O paBHOBECHBIX MPOLIECCAX B TEPMOAMHAMUKE.
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217. CaMonpou3BOJIbHOE M HECAMOIIPOM3BOJIBHOE MPOTEKaHWE MpoLeccoB. Bropoil 3akoH
TEPMOJIMHAMUKHU. DHTPOIHSI, TEPMOJMHAMHYECKOE U BEPOSITHOCTHOE OIIPEEITICHUE.

28.  l3MeHeHHME SHTPONHMHM B Pa3IUYHBIX MpOIECCaX: XUMUYECKas pPeaklHs, HarpeBaHue
BellecTBa, (a3oBbIe MEPEXObl, pacIIUpeHue rasza. TpeTuil 3aKOH TEPMOJUHAMUKH (TIOCTYIAT
[Tnanka). Pacyer abcoFOTHBIX 3HAYCHUN YHTPOIIHH.

29. Kpurepun CaMOIPOMU3BOJIBHOTO NPOTEKAHUS XUMHUYECKHUX IIPOLIECCOB B 3aKPBITHIX
cucremax: sHeprusi ['mb06ca, sHeprus I'enpmrosnbia. XUMHUECKUH MOTEHIMAN, KpUTEpUi
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOLIECCa B OTKPHITON CUCTEME.

30. XHUMHUYECKOE paBHOBeCHE. TepMOAMHAMUYECKUN BBIBOJ 3aKOHA JACHCTBYIOIIMX Macc.
YpaBHEHHE U30TEPMBI XUMUYECKOUN peakunu. KOHCTaHTa XUMHUYECKOTO PABHOBECHSI.
31. KoHcTaHTBI XMMHUYECKOTO pPaBHOBECHS, BBIPAKEHHBIE Ye€pe3 NapUUAIbHbIC JaBJICHUS,

KOHLIEHTPALlMK, AaKTUBHOCTH KOMIIOHEHTOB PABHOBECHOM CHUCTEMBI, CBA3b MEXIy HUMHU.
3aBUCUMOCTb KOHCTaHThl XUMUYECKOTO paBHOBECHS OT Temneparypsl (ypaBHeHue Bant ['odda),
npuHuun Jle Hlatense.
32.  OcHOBHBIE TIOHSTHS XHUMHYECKOW KHHETHUKU: CKOPOCTb, MEXaHU3M, MOPSJIOK,
MOJIEKYISIPHOCTD peakiuu. DaKkTopbl, BAUSIOUIME Ha CKOPOCTh peakiuu. CKOpPOCTh peakiuu B
reTEPOreHHOMN CUCTEME.

33.  TloctpoeHwWe KHHETHYECKHX KPHUBBIX [UIS pEaKIUd TEpBOTO W BTOPOTO IOPSIKA.
OnpeneneHne KOHCTaHTbI CKOPOCTHM IO 3KCIEPUMEHTAIbHBIM JaHHbIM. [locnenoBarenbHble
peaxkuuu.

34.  3aBucuMmocTh CcKopocTH OT Temmeparypsl. Ilpasuimo Bant Todda. VYpaBHeHue
AppeHnunyca, SKCIEpUMEHTaIbHOE ONpeIeIEHUE SHEPT UM aKTUBALIUH.

35. IlpencraBieHWe O TEOPUHM AaKTHBHBIX CTOJKHOBEHHH W TEOPHH AaKTHBUPOBAHHOTO
KoMIuTekca. Karanus, katanus3aTtopsl.
36.  T'ereporennsic paBHOBecus. [loHarne o ¢a3e, HE3aBUCUMOM KOMIIOHCHTE, YHCIIE

creneHeid cBoOobl. BBIBOI OCHOBHOTO 3aKOHA T€TEPOreHHOrO paBHOBecHs (mpaBwiio (a3
I'm60ca). dazoBast aAuarpamMma BOJBI: pacyeT YMCIa CTETIEHEH CBOOOIBI B OJHOKOMIIOHEHTHOM
CUCTEME, .

37.  JlmarpaMMBbI COCTaB — CBOMCTBA JUIS Ipollecca KPUCTAIUIM3AIUU B JIBYXKOMIIOHEHTHBIX
CHUCTEMax: C JBTEKTHKOH, ¢ 0Opa30BaHUEM XHUMHYECKOI'O COCIUHCHHS, C HEOIPAaHUYHOW H
OTPaHMYCHHOM PACTBOPUMOCTHIO KOMIIOHCHTOB B TBEPJIOM COCTOSIHHE.

38.  JKuukwue pactBopsl. CriocoObl BBIpaXKEHHS COCTaBa pacTBopa (MaccoBas U MOJIbHAS JIOJIH,
MOJISIpHAsT W MOJISJIbHAs KOHIEHTpAIMu). PacTBOPUMOCTH BEIIECTB, HACHIIMICHHBIE U
MEPECHIICHHBIC PACTBOPBI, BIMSHHE SHTAJIBIIMAHOTO M SHTPONHUHHOrO (akTopa Ha
pacTBOPUMOCTh BEIIECTB, OOBSICHCHUE BIIMSHUS TEMIEpaTypbl Ha PAacTBOPUMOCTh Ta30B U
TBEP/IbIX BEIICCTR.

39.  HpeanbHbie pacTBOpbl. KOJUTMTaTUBHBIE CBOWCTBA PAcTBOPOB: YMEHBIICHUE JABJICHUS
mapa HaJ pacTBOpoM (3akoH Payns), KWIeHHMe W 3aMep3aHHE PACTBOPOB, OIPEICIICHUE
MOJICKYJISIPHOUM Macchl B 30YTMOCKOTIMYECKOM M KPHOCKOIIMYECKOM METOJIE, 0CMOC, 3aKOH BaHT
T'odda w1t ocMOTHYECKOTO JTaBICHHUS.

40.  OTKJIOHEHHMs pacTBOpPOB OT HJACAIbHOCTH, MNpUuYuHbL. [loHsATHE 00 AaKTMBHOCTH,
KO3 pUIIMEeHTEe aKTUBHOCTH, CIIOCO0aX BHIOOpA CTAaHAAPTHOT'O COCTOSHUSL.

41.  DnextponuTuyeckas jaucconuanysa. CBsA3b  M30TOHHYECKOTO  KOd(pdHUIMEHTa C
KaxyIiencs crenenbto auccouuanuu. Teopus Jle6as-Xokkens.

42.  uccommanusi ciabbIx u1eKTpoiuToB. KoHcTaHTa auccolMaliuu, CBA3b CO CTENEHbIO
JarccolnManuy (3akoH pasdasnenust OctBanbia). Jucconumanus Boibl. BogopoiHbIi oKka3aTens.
43.  Pacuer pH pacTBOpPOB CHIIBHBIX U CIA0BIX KUCIOT U OCHOBAHUH.

44.  Tunponus coseld: KOHCTaHTa TUPOIU3A U €€ CBsI3b C KOHCTAHTON JIMCCOIMALINU ClIaboro
JJIEKTPOJINTA, pacueT pH pacTBOPOB rUAPOIU3YIOIIMUXCS COIEH.

45.  BnusHue Temneparypsl, pa30aBieHus U 100aBIEHUS KUCIOT U LIeJI0Yei Ha paBHOBECHE B

pCaKknuu ruapojiisa CoJiv, YCJIOBUS IMTPOTCKAHUA «HCO6paTI/IMOFO» ruapoJinsa.
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46.  bydepusie pacTBOphl, TpuUMepbl, pacuer pH, oObscHenue OydepHOTO HEHCTBHS,
OydepHast eMKOCTb.

47.  PaBHOBecue MEXJy pacTBOPOM MaJlOpacTBOPUMOIO CHJIBHOTO JJIEKTPOJIUTA U €ro
0CaJIKOM, IIPOU3BEJICHUE PACTBOPUMOCTH, YCIOBHUE BBINAJACHUS 0CAJKa, PaCUeT pacCTBOPUMOCTH,
cosieBot adekr, ero oObsCHEHUE.

48. OcHOBHBIE TOJIOKEHUSI MPOTOIUTHUECKON Teopun bpencrena-Jloypu, comnpskeHHbIE
napbl KHCJIOT M OCHOBaHHUM, NPUMEHEHUE K peakuusM B BOJHOM pAcTBOpE (IuccoLuaius,
HEUTpanu3auus, THAPOIIH3).

49. [Ipumenenue Teopun bpencrena-JIoypu kK HEBOJHBIM PacTBOpPaM. Y 4acTHE pacCTBOPUTENSA
B KHCJIOTHO-OCHOBHOM paBHOBECHH, CpOACTBO K TMpoToHy, auddepeHuupyoomme u
HUBEJIMPYIOIINE PAaCTBOPUTEIIH.

50. Onpenenenve KUCIOT U ocHoBaHMil 1o JIptoucy. Teopus IIupcona, moHsTHE 0 MATKUX U
KECTKUX KUCJIOT U OCHOBAaHUU, MPUMEpPHI, IPUMEHEHUE TEOPUH K OOBSICHEHHIO yCTONYHMBOCTH
KOMIUIEKCOB.

51.  OxucnuTenbHO-BOCCTAHOBUTEIbHbIE peakuuu. KoaudecTBEHHblE  XapaKTEPUCTHKHU
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX IPOLECCOB: KOHCTAHTA PaBHOBECUs, W3MEHEHUE JHEPrUu
I'u66ca u DJ1C, cBs3b MEXKIYy HUMHU.

52. DJIEKTPOJAHBIE TMOTEHIMANbl METAJUIOB. [ 'aJlbBaHWYECKUH 3JIeMEHT. BoaopoaHbii
anekTpoa. CraHgapTHBIE YCIOBUS M CTAaHAAPTHBIM MOTeHUMan mnoxypeakuuu. OnpeneneHue
HaIlpaBJICHNUs OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOIO IIPOLECCa B  CTAaHAAPTHBIX  YCIIOBHSIX.
3aBucumocts HamnpasieHuss OBP ot ycnoBuii, ypaBHeHme HepHcTra 11 3JIE€KTPOJHOIO
notennuana u IJC.

53. Bmusaue pH Ha BenMuMHYy BOCCTAHOBHUTEIBHOTO TMOTEHIMANA. Y4acThe BOJAbI B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMUAX B POJIM OKHUCIUTEN U BOCCTAHOBMTEI,
3aBUCUMOCTb IIOTEHIMAJIa BOJOPOJHOTO U KHCIOPOIHOTO IEKTPOoaoB OoT pH.

54.  DnexTpoiM3: MPOLECChl, MPOUCXOMSIINE B paciylaBax U PpPacTBOPaxX 3JIEKTPOJIUTOB,
3akoHbl Dapajes.
55. Koppo3uss mertamnoB. Bunbl koppo3un. MexaHuU3M 3JIEKTPOXUMHYECKONW KOPPO3HH,

CIIOCOOBI 3allUThI METAJIJIOB OT HEC.

Bomnpocel k 3x3aMeny (2 cemecTp)
1. Bopopon: mojnokeHuHe B IEPUOJUYECKOM CHUCTeME, OCOOEHHOCTH, H30Tombl. CBoiicTBa
BOJIOpOJia - mpocToro BemectBa. Mon Bojgopona u ruapua-uoH. OOume CBOWCTBA MOHHBIX U
KOBAJICHTHBIX TUJIPUIOB.
2. Tanorennl: oOm@as XapakTepUCTHKA, OCOOCHHOCTH (TOpa, YCTOMYMBOCTH MOJIEKYI
raJIoTeHOB, CBOMCTBA IMPOCTHIX BEIIECTB (pPEakiUu C BOJIOW, MeTaUlaMH, HEMETaUIaMHu,
PacTBOPUMOCTb B BOJIE U HEMOJISIPHBIX PACTBOPUTEIIAX).
3. TanoreHoBOAOPOIBI: CTPOEHHUE MOJEKYN, (U3NYECKUE ¢ XUMHUYECKHE CBOMCTBA,
CpaBHUTEJbHAA XapaKTepUCTUKA TEPMUYECKOU YCTOWYUBOCTH, KHCJIOTHBIX u
BOCCTaHOBUTEJBHBIX CBOMCTB. CrIOCOOBI MOTYyYEHUS TalOT€HOBOIOPOIOB.
4. Kucnopojcoaepkaiyue COeINHEHUSI TaJIOT€HOB, MPOSIBICHWE BTOPHUYHOM MEPUOJAMYHOCTH,
W3MEHEHUE CTPOEHUS, YCTOWUYMBOCTH, KUCIOTHBIX U OKHUCIMTEIIbHBIX CBOWCTB C M3MEHEHUEM
CTENEHU OKUCIIEHUS TaJoreHa.
5. MexraloreHHble COEAMHEHHUs: CTPOE€HHE MOJeKynl B pamkax MerofoB BC u T'mmnecrw,
3aBUCHUMOCTh COCTaBa OT COOTHOIICHHSI pa3MEpPOB aTOMOB, (QHU3UYECKHE U XUMHUYECKUE
CBOMCTBA.
6. XampkoreHel: 00mIas XapaKTePUCTHKA, OCOOCHHOCTH Kuciopoja. CKIOHHOCTh aTOMOB K
00pa30BaHUIO IIeTeH, KPaTHBIX CBSI3EH.
7. Kucnopona: crpoerue Moyekyn kuciopona u o3oHa (Meroasl BC u MO), ux ¢usznueckue u
xuMuueckue cBoiictBa. Kiaccupukanus okcumoB, oOmme cBoiictBa. Ilepokcuasl u
HaJIIEPOKCUJIBL.
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8. Monudukamuu cepsl, (hazoBas 1uarpaMma cepbl. XMMHUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB
3JIEMEHTOB TOJTPYIIIBI CEPHI.

9. Tunpunasl cepsl, celeHa, TeJUTypa: CpaBHEHHE YCTOMYMBOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB,
KHCJIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb(usl METAIUIOB, CyAb(paHbl U MOJUCYIb(UIBL.

10. KucrnoposHeie  COeAMHEHHUS CEpbl, CeleHa, TeluTypa: W3MEHEHHE KHUCIOTHBIX U
OKHCJIUTEITLHO-BOCCTAHOBUTENBHBIX CBOMCTB B psamgax SOz - Se0z - TeO,; SOz - SeO3 - TeOz u
COOTBETCTBYIOIINX KUCIOT. CTpoeHue cynbpur-, Oucynbpur- u cyabpaT-nuoHOB.

11. Cepnas kuciiota U ee coimu. TwocepHas kuciotra u ee coyu (Thocynbdarsl). [IpoayKThI
3aMEIICHUsT B CEPHOM KHCJIOTE: TOJUCYAb(AThl, TaJlOT€HAHTUAPUABI, IEPOKCOKUCIOTHI.
[TonmMTHOHOBBIE KHCIIOTHI, CTPOCHHE MOJIUTHOHAT-HOHOB.

12. p-snemeHThI V rpymiibl: 00mas XapakTepucTuka, 0cO0eHHOCTH a30Ta. CKIOHHOCTh aTOMOB K
00pa30BaHUIO IIeMeH, KpaTHBIX CBS3EH.

13. Ctpoenne monekynsl azota (BC, MO), ero ¢musnueckue W XUMHUYECKHE CBOWCTBA,
Moaudukanuu Gocdopa, MbIIbIKA, CYpbMbl, BUCMYTA.

14. O6mias xapakTepucCTHKa THUJIPHJIOB pP-DJIEMEHTOB V TpYNNbl: CTPOCHHUE MOJIEKYII,
TEPMUYECKasi yCTOMYMBOCTh, BOCCTAHOBHUTEIBHBIE CBOCTBA, KUCIIOTHO-OCHOBHBIE CBOWCTBA.

15. AMmuak: gu3znueckne W XMMHUYECKHE CBOWCTBA, CBOMCTBA JKHJIKOTO aMMHaKa, CBOWMCTBa
conmei amMMmoHMs. [WapaswH, THIPOKCHIAMHH, a30THCTOBOJOPOIHAS KHCIIOTA, a3W]-HOH:
CTPOEHHE U CBOWCTBA.

16. Oxcun azota(l) m a30THOBaTHCTas! KACIIOTA: CTPOSHHE MOJIeKy:T u cBoricTBa. Okeny azora(ll)
- cTpoeHre MoJeKkyasl B pamkax MerofoB MO u BC, non nutpozonus. Oxcup azorta(lll) u
a30THCTas KHCIIOTa, HUTPUTHI.

17. Ctpoenne okcuaa azota(IV) m ero mumepa, paBHoBecue B cuctemMe NO2 — N2Os. Oxcup
azota(V), a30THas KUCIOTa: CTPOCHHUE MOJIEKYJ, OKHCIMTEIbHbIE CBONCTBA; CTPOCHUE HUTpAT-
HOHA.

18. Oxcuapl u Tuapokcuasl Ghocdopa, MBIIbIKA, CYPbMbI, BACMYTa: YCTOWYHUBOCTb, KHCJIOTHO -
OCHOBHBIE M OKHCJIMTEIbHO-BOCCTAHOBUTENbHbIE cBOHCTBA. CTpoeHue okcuaoB docdopa,
CTPOCHHE  KHUCJIOPOJCOJEpXkAIUX KHUCIOT ¢ocdopa, KUCIOTHbBIE U  OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHbIE CBOWCTBA.

19. p-anementsl IV rpynmel: oOmias XapakTepucTHKa, 0coOeHHOCTH yriepona. CKIOHHOCTb
aTOMOB K 00pa30BaHUIO 1ieNel, KpaTHBIX CBS3EH.

20. p-aneMenTs! IV rpymnmel - IpocThie BELECTBA: TUMbI KPUCTALIMUECKUX CTPYKTYp yriepoja
(anma3, rpadut, kapouH), KpeMHUs, 0yoBa (o, B, ¥ - GOpPMBI), CBUHIIA; XUMUUECKHE CBOWCTBA.
BopopoaHble coenuHeHus yriepoja W KPEMHHUS: CTPOEHHUE, pa3Myus B PpEaKIMOHHON
CIOCOOHOCTH.

21. Oxcuapl  yraepoma: ctpoenue (BC u MO), ¢Qusmueckue u XUMHYECKHE CBOMCTBA
(B3aumojeiicTBUE C BOJOH, OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA), KapOOHMJIbI
METaJUIOB (CTpOeHHE, 00bICHEHHE YCTOWYMBOCTH). YTOJIbHASI KUCIIOTA U €€ COJIH.

22. CoeauHeHUs yriepoja ¢ a30TOM M Cepoi: IIMaH, [IMaHUCTOBOJIOPOIHASL KUCIOTA, LIMAHHUIBL,
LUaHUJHble KOMIUIEKChl. I[nanar- m THonuaHaT-uoHbl. OOIIas XapaKTEepUCTHKA TajJOre€HHJIOB
anemeHToB | VA rpynmsl.

23. Okcul KpeMHHMs, KPEMHHEBbIE KHUCIOTHI, CHUJIMKAThl. 3aKOHOMEPHOCTH B HM3MEHEHUU
CTPOEHHUSI M XMMHMUYECKHX CBOMCTB OKCHJIOB U ruapokcuyioB Ge, Sn, Pb B pa3zinuuHbIX cTemneHsx
OKHCIICHHSI: KUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

24. Kpucramnmuyeckass CTpyKTypa, (uznyeckue M XUMHUecKue cBoiictBa Oopa. Ilomydenwue,
crpoenne (MO) u cBoiicTBa anbOpaHa, BOCCTaHOBUTENBHBbIE CBOICTBA, peaklUs C BOJOW,
oOpa3oBanue OOPTUIAPUAHBIX KOMILJIEKCOB, HX CTpoeHue. Bricmne OopaHbl: CTpoeHue
(371eMEHTBI CTPYKTYPHhI), 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB.

25. Okeup 6opa, 6opHBIE KUCIOTHI, O0paTel. CTpoeHU coeuHeHu 60pa ¢ a30TOM, aHAJIOTHUS C
YTJIEBOJOPOAMH, aIMa30M U rpauToM.

49 49



26. dusuueckue U xumudeckue cBoiictea Al, Ga, In, Tl. 3akoHOMEpHOCTH B U3MEHEHHUH CBOMCTB
COCMHEHUN (OKCHbI, TUJIPOKCU[bI, TAJOTE€HU/IbI) 3JIEMEHTOB B CTEHNEHU OKHUCICHHUS +3.
Kommekcubie coenunenus. CoeIMHEHUs B HU3IIUX CTENEHAX OKUCIICHUS.

27. s-anementsl Il rpynmel: oOmias XapakTepUCTHKA, OCOOEHHOCTH OEpUIUIHS, IPOSIBICHUE
JTUArOHAJIBHOTO cXoAcTBa. CBOMCTBA MPOCTHIX BEIIECTB, THAPUIOB, TaJOTeHUAO0B. OKCUIBI U
TUAPOKCH/IBI: 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB. KOMIJIEKCHBIE COCIMHEHMUS.

28. s-onemenTsl | rpymmbl: 00mas xapakTepucTHKa, 0coOeHHOCTH JIMTHS. CBOWCTBA MPOCTHIX
BEIIECTB: B3aUMOJICHCTBUE C KUCIOPOJOM, BOJ0ON. 3aKOHOMEPHOCTH B CTPOEHUHM U CBOMCTBAX
COCIMHEHUH C KUCIOPOIOM, THIPOKCUIOB, KApOOHATOB, TAJIOTCHUIOB.

29. VrepTHBIC Ta3bl: 00MIas XapaKTEPUCTHUKA, HAX0XKJACHHUE B TIPUPOJIC, TIOTyICHHE. XUMUYCCKUE
CBOMCTBa MHEPTHBIX ra3oB (B3auMojeicTBue ¢ Bojol, cuHTe3 bapnerra). Crpoenune (MO) u
cBoOlcTBa PTOpHI0B KCeHOHA. KHcaopoaHble cOeTMHEHHS] KCEHOHA.

30. CtpoeHne KOMIUIEKCHBIX COeQMHEHWH ¢ mo3unmii Metona BC. I'mOpuamsanus opOurtanen
Mpu 00pa30BaHUM OKTAYAPUUECKUX, TETPAIPUUECKUX U KBAJPATHBIX KOMIUIEKCOB. [Ipumepsl
CIIUH-CBSI3aHHBIX, CITUH-CBOOO/IHBIX, BHYTPH- H BHEITHEOPOUTATHHBIX KOMILJIEKCOB.

31. Teopust xpuctammmueckoro monst (TKII), ocHOBHBIE TMOJIOKEHUS, DHEPreTHYECKast
auarpamMma oOpa3oBaHus Kowmiuiekca. Pacmierienue d-opOuTaneil MEHTpaabHOTO aToMa B
KPUCTAJUTMYECKOM TIOJIE TSI OKTadJPHUECKOTO, KBAIPaTHO-OUIMPaMHUIaTbHOTO, KBaIPAaTHOTO U
TETPadIPUIECKOTO KOMIUIEKCOB. HU3KO- M BHICOKOCTTMHOBBIE KOMIIEKCHI.

32. CBs3pb BENMYMH pACIICTUICHUS KPHUCTAJUIMYECKAM TIOJIEeM C OKpPacKOW KOMIIJIEKCa,
CHEKTPOXUMHUYECKUHN psAMl. DHEPrus CTAOMIN3AIMH KPUCTAJUTMUYECKUM TTOJIEM OKTadApPUIECKON 1
TeTpasapudeckoit cummerpui. [loustue 06 s dexre Ana-Temnepa.

33. CtpoeHne KOMIUICKCHBIX COCIMHEHHMH ¢ mo3uiuii metona MO (Teopws IMOJsl JUTAHIIOB).
[locTpoeHne  dSHEpreTHUECKUX  JUarpaMM  OKTa’ApUYECKHMX  KOMIUIEKCOB.  BenmunHa
pacIIeIuIeHUs] B TEOPHUH TIOJISI JTUTaHI0B. T-B3anmoeiictue d-opOuTaneit ieHTpaabHOTro aTomMa
C OpOUTAISIMU JIUTAH/IOB.

34. dakTopsl, BIUAIONIME Ha TEPMOJNHAMUYECKYIO YCTOWYMBOCTh KOMIUIEKCHBIX COEAMHEHU.
OHTaNbIUMHBIA BKJIAJA: BIUAHUE 3apsja M pa3Mepa MOHA MeETajlla, y4eT pacllerieHus B
KPUCTAJTNYECKOM I10JIe, OCHOBHOCTH JIMTaH/1a; SHTPONUIHBINA BKJIAJ: CPABHEHHUE CTYIEHYATHIX
KOHCTaHT YCTOWYUBOCTHU, OOBsICHEHHE XenaTHOro 3¢ dekTa, mpaBuiio nukios Uyraesa.

35. d-snemenTsl IV rpymmel: o0miasi XapakTepHCTHKA, CBOMCTBA MPOCTHIX BEIECTB. Briciice
COCTOSIHUE OKHCIICHHS: OKCHIbl, THUIPOKCUIOB, CTPYKTypa CMELIAHHBIX OKCHUJOB THUTaHa
(pelieTky TUMA NIMUHENTH, WIbBMEHUTA, IIEPOBCKUTA), XUMHUS BOJHBIX PACTBOPOB, KOMIIJICKCHBIE
coenuHeHusi. CoeqMHEHNS TUTaHA B CTEIIEHU OKUCIIEHUs 13.

36. d-snmemenThI V rpyImimbl: 0011as XapaKTepUCTHKA, CBOWCTBA MPOCTHIX BernecTB. CoeauHeHHs
AJIEMEHTOB CO CTEMEHBIO OKUCIICHHUS 1+5: CpaBHUTENbHAST YCTOWYMBOCTh, PABHOBECHUS B BOJHBIX
pactBopax. CoeMHEHHS BaHAUSl B HU3IINX CTETICHAX OKHCICHUSI.

37. d-snemenTtsl VI rpymmbl: 00Ias XapakTeprCTHKA, CBOMCTBA MPOCTHIX BemiecTB. CoeTHHEHHS
JJIEMEHTOB CO CTEMEHBI0 OKUCICHHsS +6: CpaBHUTENbHAs YCTOMYMBOCTH OKCHAOB, KHCIIOT,
AHUOHOB, OKHUCJIMTEIbHAs CIOCOOHOCTh, paBHOBECHS B BOJHBIX pacTBOpax, H30- H
rerepononucoequHeHus. CoeluHEHHs XpoMa B HH3IIMX CTENEHSX OKHUCIEHHUs, CBONCTBa
OKCUJIOB U TuApokcuaoB. CoenuHenuss Mo 1 W B HU3KHUX CTENEHSIX OKUCIEHUS: “CHUHU~ U
“OpoH3BI”.

38. d-smementst  VII  rpymmel:  o0mias XapakTepHCTHKAa, CBOWCTBA MPOCTBIX BEIIECTB.
CoenuHeHus MapraHiia B CTENEHSX OokuciueHus +2, +3, +4, +6, +7: cBoiicTBa (KHCIOTHO-
OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTENBIHBIE) OKCHJIOB U TUAPOKCUIOB. CoenuHEeHHs
3JIEMEHTOB CO CTENEHBIO OKHUCIEHHS +7: CpaBHUTEIbHAs YCTOMYMBOCTh OKCHJOB, KHUCIOT,
AQHMOHOB, OKHCIIUTEIbHAS CIOCOOHOCTb.

39. Dnementsl moarpymmsl xene3a (Fe, Co, Ni): cBolicTBa MPOCTBHIX BEUIECTB, MPOMBIIIICHHBIN
Croco0 TMOJyueHUsl jKele3a, KOPpPO3Usl JKene3a, YCTOWYMBOCTh COCIMHEHUH CO CTENEHBIO
OKUCNIEHUs +2 U +3, KUCIOTHO-OCHOBHBIE U OKHCJIHMTEIIbHO-BOCCTAHOBUTEIBIHBIE CBOWCTBA
OKCUA0B U TuapokcuioB. KommnekcHsie coennuenus. Coenunenus xxenesa( V).
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40. d-anementsl VIII rpynmbl: o0miasi XxapakTepuCcTUKa. DJIeMEHThl NoArpymmsl mwiatuasl (Ru,
Os, Rh, Ir, Pd, Pt): cBoiicTBa MmpOCTBIX BEIIECTB (PEaKIUU C KUCIOTaMH, HEMETaJLIaMH),
COE€IUHEHMS B CTEIEHIX OKUCIeHus +2, +3, +4, +6, +8.

41. d-snemenTsl | rpymmsl: o0mias xapakTepuCcTHKa, CBOMCTBA MPOCTHIX BemiecTB. CoeTMHEHUS
AJIEMEHTOB B CTENEHAX okuciaeHus +1, +2, +3. CoctaB U CTpPOCHHE KOMIUIEKCHBIX COCTMHEHHIA.
42. DnemenTsl mobouHoW noarpymmsl I rpymmer: oOmiast XapakTepucTHKa, CBOWCTBA MPOCTHIX
BELIECTB (MECTO B PsiIy HAPSDKEHUN, IPUYMHA UHEPTHOCTH pTyTH). COETMHEHMS FIEMEHTOB B
CTENCHU OKUCIICHHS +2: OKCUIbI, THAPOKCU B, TanoreHu . Coenunenus prytu (1).

43. DnemenTsl 0604YHOH moArpymmsl |11 rpynmer: o0mas xapakTepucTuKa, CBOMCTBA MPOCTHIX
BEILECTB, OKCUJOB U T'MAPOKCUAOB 3JIEMEHTOB B COCTOSIHUM OKHCIIEHUS +3, BIMSHUE pazMepa
MOHA Ha XUMHUecKue cBoiicTBa. COEUHEHMSI SIIEMEHTOB CO CTEIEHbIO OKUCIEHUS +2 U +4.

44, AKTMHUIT ¥ aKTUHOWIBI: cpaBHeHHe sHepruii S5f-, 6d- u 7s-opOurTaneid, HaXOXICHUE B
MPUPOJIE, CHOCOOBI IOJIyYEHUS, CPABHUTENIbHAs YCTOMYMBOCTH COEIMHEHUI CO CTEeNneHsIMU
okucienus +3, +4, +5 u +6 A1 >1€MEHTOB NEPBOM MOJIOBUHBI Psiia, COEAMHEHUS CO CTETEHbIO
OKHUCJIEHU 13 /17151 3]IEMEHTOB BTOPOH MOJIOBHUHBI psija.

o1 51



HpnMep IK3AaMCHAIIMOHHBIX OMJIETOB:

®denepalibHOE rOCYAAPCTBEHHOE OI0HKETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«KybaHCckull rocy1apcTBEHHbIN YHUBEPCUTET»
04.03.01 Xumus
Kadenpa ob6mreii, Heopranndeckoit xumun 1 UBT B xumun
Jucuunnuna «Heopranuueckas Xumusi», 4. 1
SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. OO0bsAcHeHue reomerpudeckoi ¢GopMbl Moisiekyn ¢ no3uuuid meroga BC (teopus
ruOpUIM3aIli  aTOMHBIX OpOWTanell) WM C TO3WIUH TEOpHH OTTAIKHBAHUS BaJICHTHBIX
AIIEKTPOHHBIX map (Merox [ miutecnn).

2. Tereporennsie paBHOBecus. [loHsTHEe O (haze, HE3aBUCUMOM KOMITOHEHTE, YHCIIEC
creneHei cBoOobl. BBIBOJ OCHOBHOTO 3aKOHA TETEPOr€HHOrO paBHOBecus (mpaBwiio (a3
'n60ca). dazoBast aAuarpamMma BOJBI: pacueT YMcia CTENEeHeW CBOOOMBI B OJHOKOMIIOHEHTHOM
CUCTEME.

3. Beraucnute Ky peakimm 2NO + Clo — 2NOCI npu 298 K 1o ciieayrommm JaHHbIM:

BemectBO NO Cl NOCI
AH®, x]Jx/MOb 90,37 0 53,55
S°, Jix/(monb-K) 210,62 223,0 263,6

3aB. kadenpoi,
I.X.H., Ipodeccop H.H. Bykos

®denepalibHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIIEr0 00pa3oBaHUs
«KybaHckuii rocyapCTBEHHBIN YHUBEPCUTET)
04.03.01 Xumus
Kadenpa o6mieit, Heoprannueckoit xumuu 1 UBT B xumun
Jucnunnuna «Heopranumueckas xumus», 4. 2

DK3AMEHAIIMOHHBIN BUJIET Ne 2.
1. Okcun 6opa, GopHble KUCIOTHI, OopaTbl. CTpoeHuil coeauHeHuii Oopa ¢ a30TOM,
aHAJIOTHS C YIIIEBOJIOPOIaMH, ajIMa30M U rpaduToMm.
2. KuHernyecku IlaOWUJIbHBIE W WHEPTHBIE KOMILUICKCHI. MeXaHHM3M peakuuid oOMeHa
JIUTaH/IOB.
3. Hamummre ypaBHEHHsI pEaKUUd, C TOMOIIBK KOTOPBIX MOXHO OCYIIECTBHUTH
MIpeBpaIlCHUS:
CaC0O3 — Ca0O — CaC, — CaCN2 — NHs3
Jlis BTOpO#M peakluu OMpeNeluTh BO3MOXKHOCTh MPOTEKaHHsS TMpollecca MPU CTaHIAPTHBIX
YCIOBUSIX.

3aB. kadeapoii,
1.X.H., ipodeccop H.H. bykos
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KoHTpons OCBOEHHMS OUCHMIUIMHBI W OIICHKA 3HAHUM OOyJaromuxcs Ha SK3aMeHe
MPOU3BOJUTCS B COOTBETCTBUM C [lojokeHHMEM O TPOBEJCHMM TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOUHOM aTTecTanuu odydaromuxcs Kyol'Y u ero ¢punmanos.

Kpurepuun Ouenka YpoBeHb
OTBeT NONHBIN, TPaBUIIbHBIN, CAMOCTOSATEIbHBIM, «OTJIUYHO» MTOBBIIIICHHBIN
MarepHual U3JI0KEH B ONPEIEICHHON JTOrHYeCcKOi (TpOBUHYTHIHN)
[10CJIEIOBATENbHOCTH JJEMOHCTPUPYETCA YpOBEHb

MHOI'OCTOPOHHOCTb IOJIXO/10B,
MHOI'0aCIIEKTHOCTb 00CYKICHUS IPOOIIEMBI,
YMEHHUE apryMEeHTUPOBATh COOCTBEHHYIO TOUKY
3peHUs], HAXOAUTh IyTH PELICHUS
[I03HABATENIbHBIX 3a]a4, YyCTaHABINBATh
MPUYMHHO-CIICICTBEHHBIE CBA3H MEXKIY
CTPOEHHEM, CBOMCTBAMU M IPUMEHEHHEM
BEIIECTB, B JIOTMYECKOM PACCYKJICHUH, PEIICHUH
3a/1aud, TpaUIeCKUX MOCTPOCHUSX HET OIIHOOK,
3aJjaya penreHa panroHaIbHBIM CIOCOOOM

JlaH IIOJTHBIM, IPaBWIBHBIN, CAMOCTOSTEIIBHBIN «XOpOLLO» 0a30BBIil YPOBEHb
OTBET HA OCHOBE U3Y4YCHHBIX IIOHATHH,
KOHLIEIIIINM, 3aKOHOMEPHOCTEN, HO TOIIYCKAIOTCS
HECYIIIECTBEHHbIE OITMOKU B pEIIEHUH 3a1au.

JlaH IIOIHBIN OTBET, HO IIPU 3TOM €CTh «yIIOBIIETBOPUTEIIEHOY ITOPOTOBBIN
CYILIECTBEHHBIC OMIMOKH yKa3bIBAIONIHNE HA YpPOBEHb
HEYMEHHE MCIIOJIb30BaTh TEOPETUICCKUE SHAHHS
Y YMEHUsI IPY PEIICHUH TTOCTaBIICHHBIX 3a]1ad.
JlaHHbBIE TPOOETIBI B 3HAHHUSAX HE MPEMSTCTBYIOT
JabHEHTIIEMy 00YYICHHIO.

OTBeT 00HApY)KUBACT HE3HAHHE OCHOBHOTO «HEYIOBJIETBOPUTEIIBHO) Mmenee 50%,
(TIOpOTrOBOTO0) CO/IepKaHUs YIeOHOr0 MaTepraia YpOBEHB HE
chopMupoBaH

OueHouHblE CpeacTBa JUIi WHBAJIUIOB M JIMI C OrPAaHUYECHHBIMH BO3MOXHOCTSMH
3JI0POBBS BEIOUPAIOTCS C YYETOM MX WHIMBUIYAIBHBIX ICHX0()U3NIECKIX 0COOCHHOCTEH.

— mpu HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MIPEJOCTABISIETCS IOTIOTHUTEIFHOE BpeMs ISl IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpY MIPOBEJICHUH IMPOLEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYCHHS MHBAIUIOB U JIHII C
OTPaHMYCHHBIMU BO3MOYKHOCTSMH 3/I0POBbS IIPEAyCMATPHBAETCS UCIOJIb30BAaHHE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX HHUBHIYaJIbHBIMH OCOOCHHOCTSIMH,

— TIpY HEOOXOIMMOCTH ISl OOYUAIOIIUXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
W WMHBAIMJOB TIPOLENypa OLEHHBAHUS PpE3YNbTaTOB OOYYCHHS WO AUCLUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oleHUBaHUS PE3yabTaTOB OOy4YEHHUs MHBAIMJIOB U JIML[ C OTPaHUYECHHBIMU
BO3MOJKHOCTSIMH 3/IOpPOBBSI 110 JUCHUIUIMHE (MOJYJII0) MpeayCMaTpUBAeT MpeaoCTaBIeHUE
uHpopmanuu B (opmax, aJanTHPOBAHHBIX K OrPaHMYEHHMSIM WX 3J0POBbS U BOCHPUATHUSA
uH(pOpMAaINHU:

Jnist UL ¢ HapyIIEeHUSIMU 3pSHMSL:

— B 11e4aTHOM hopMe yBeTuUeHHBIM HIPU(TOM,

— B JopMe PIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMU CITyXa!

— B re4atHoi ¢opme,

— B JOopMe AIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapara:
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— B miedaTHou (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

I[aHHBII‘/JI MNEpCUCHb MOXKCET 6BITB KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHUHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHMTEJbLHOH y4eOHOH JHTEPaTypbl, HEOOXOAMMOM
JJISL OCBOCHM S AMCUUILJIMHBI (MOIYJIST).

5.1 OcHoBHasi 1MTEpaTypa:

1. AxmeroB, H.C. Obmias u Heopranudeckass Xumusi [ DJIeKTpOHHBIN pecypc] : yued. —
OnektpoH. ngaH. — Cankrt-Ilerepoypr : Jlawp, 2014. — 752 c. — Pexum nocryna:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xumust anemMeHToB: B 2 T. (KOMIUIEKT) [DJIEKTPOHHBIN pecypc] : crpas. /
H. I'punByn, OpHio A.. — DnekTpoH. aaH. — Mocksa : M3natensctBo "JIabopatopus 3HaHuit",
2017. — 1348 ¢. — Pexum npocryna: https://e.lanbook.com/book/94157

3. Heopranmueckass xumus: B 3-x tomax/ [log pen. YO.Jl. TperbsikoBa: T1: dusuko-
XMMHYECKHE OCHOBBI HEOPraHWYECKOW XUMHUU: YUYeOHUK sl CTyA. BbICHI.y4eO. 3aBeIeHM/
M.E. Tamwm, FO.JI. TpetrbsikoB; - M: U3aatensckuil neHTp «Axkanemus», 2004. — 240c.

4. Heopranmdeckass xumusi: B 3-x tomax/ Ilox pex. FO.Jl. TperpsixoBa: T2: Xumus
HETIEPEXOIHBIX DJIEMEHTOB: YUEOHHWK JJis CTyd. BbIciL.ydeO. 3aBeaenmit/ A.A. Jlpo3mos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CnupuaoHoB; - M: Uznarenbckuii neHtp «Akagemus», 2004. —
368c.

5. Heopranmueckass xumus: B 3-x tomax/ Ilox pen. FO.JI. TperwsikoBa: T2: Xumwus
nepexoaHbIX dMeMeHToB KH.1: YueOnuk ms ctyn. Beicin.yueO. 3aBenenuii/ A.A. Jlpo3mos,B.I1.
3nomanos, I'.H. Mazo, ®.M. Cnupunonos; - M: M3narensckuii nmeHTp «Akagemus», 2007. —
352c.

6. Heopranmueckass xumus: B 3-x tomax/ Ilox pen. FO.JI. TperwsikoBa: T2: Xumwus
nepexoHbIX d1eMeHTOB KH.2: YueOnuk mis cTyn. BeiciLydeO. 3aBenenuii/ A.A. Jlpo3mos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CriupuonoB; - M: U3narenbckuii ieHTp «Axanemus», 2007. — 400
C.

7. ApnamaukoBa, E.1. COopHuK 3a7a4 mo HeopraHudeckod xumuu [Tekcr] : yueOHOE
nocobue mist cryaeHtoB / E. . ApmamaukoBa, I'. H. Mazo, M. E. Tamwm ; mox pen. 1O. 1.
TperbsikoBa. - M. : Akamemus, 2008. - 208 c. - (Bricmiee npodeccruonanbHoe 0Opa3oBaHUE.
EcrectBennsie Hayku). - bubnuorp.: c. 206. - ISBN 9785769538797

8. 3aiinie O.C. 3aaauu, ynpaxHeHUSI ¥ BOMPOCHI IO XUMHUH: Yueb. mocodue A By30B. —
M., Xumust, 1996. — 432 c. - ISBN 5 — 7245 — 1008 -1

9. Ceupugos B.B., [Tonkosuu I'.A., Bacunsesa I'.J. 3agaun, Bonpockl U ynpakHEHHS 11O
oOuieit u Heopranuueckoi xumuu. /MuHCK «YHHUBepcuTeTcKoe», 1991. — 350 c.

10. OOmas u Heopranuueckass xumus [Tekcr] : yd4eOHHMK Ui CTYIEHTOB XHMHUKO-
TexHonorudeckux By3oB : [B 2 T.] . T. 1 : Teoperuueckue ocHOBBl xuMmuu / moxa pen. A. O.
BopoOseBa. - M. : Akagemkrura, 2004. - 371 c. - (YueOHuk ans By30B). - ISBN 5946281291.

11. O6mas u Heopranuyeckass Xumus [ TekcT] : yueOHUK Ui CTYJI€HTOB BY30B : [B 2 T.] .
T. 2 : Xumuueckue cBoiicTBa Heopranndeckux pemiects / [A. @. BopoObeB u ap.] ; mox pexd. A.
®. BopobbeBa. - M. : Akagemknura, 2007. - 544 c. - ABTOpBI yKa3zaHbl Ha 000pOTe THUT. JHCTA. -
bubmuorp. : c. 543. - ISBN 5946282565.

12. baraeBa, E.B. 3agaun u ynpaxsenus no oouieit xumun [Tekct] : yuebHOoe mocobue
JUIE  CTYJEHTOB  KJIACCHUYECKMX YHUBEPCHUTETOB, OOy4aromUXCs 10  HEXUMHUYECKUM
cneunansHoctaM / E. B. baraea, A. A. bynanosa ; nox pea. C. ®@. JlynaeBa ; Mock. roc. yH-T
uM. M. B. JlomonocoBa, Xum. dak. - M. : Axamemus, 2010. - 156 c. - (Boicuee
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npodeccuoHanbHOe oOpa3oBaHme. EcrecTBeHHBIe Hayku). - bubmmmorp.: c. 154. - ISBN
9785769568978.

5.2 JlonosiHUTeILHAS JIATEpaTypa:

1. CyBopoB, A.B. O6mras xumus [Tekcr] : y4eOHUK s CTyIEeHTOB BY30B / A. B.
CyBopos, A. b. Hukonsckuii. — CII6. : Xumuszgar, 2000. - 623 c. : ui. - (YueOHUK Ui BY30B). -
bubmumorp.: c. 593. - ISBN 5938080045

2. CyBopos, A.B. Bonpocs! 1 3a1aun no obmieit xumuu [ Tekct] : yuebHoe nmocodue
s ctyneHToB By30B / A. B. CyBopos. - CII6. : Xumm3aar, 2002. - 304 c. - (YueOHUK 1ist
BYy30B). - ISBN 5938080258

3. Kocteipuna, T.B. (KyoI'Y). Ob6mas xumus [Tekcr] : mabopaTopHbINA MTPAKTUKYM.
[U. 1] / T. B. Kocteipuna, T. II. Cropoxenko, B. A. Bonbikun ; M-Bo 00pa3oBaHMs 1 HAyKH
Poc. ®enepaunu, KyOanckuii roc. yH-T. - KpacHomap : [KybaHckuii rocynapcCTBEeHHBIN
yauBepcuret], 2015. - 113 c.

4, Kocteipuna, T.B. (KyoI'Y). Obmas xumus [Tekcr] : mabopaTopHbINA MTPAKTUKYM.
Y. 2/ T. B. Koctsipuna, T. II. Cropoxenko, B. A. Bonbsiakus ; M-Bo oOpa3oBanus u Hayku Poc.
®enepaunn, Kybanckuii roc. yu-1. - Kpacnonap : [Kybanckuii rocyiapcTBeHHbIN YHUBEPCUTET],
2016. - 97 c.

o. [IpakTukym no obmielt u Heoprannueckoit xumuu [TekcTt] : yueGHOe nmocodue st
ctynenToB By30B / [B. B. barpakos u np.]. - M. : KomocC, 2007. - 464 c. : w1 - (YueOHUKH U
ydeOHbIe MOCOOUSl A CTYACHTOB BBICHIMX Y4YeOHBIX 3aBelleHUI). - ABTOpPbHI YKa3aHbl Ha
obopoTe tur. 1. - ISBN 9785953204996.

6. Zaiine, O.C. Xumus [Tekcrt] : yueOHUK 11 cryaeHToB By30B / O. C. 3aiines ;
Mock. roc. yH-T uM. M. B. JlomonocoBa. - M. : Akagemus, 2008. - 540 c. - (Beicmee
npodeccuoHanbHoe oOpa3zoBanue. EcrectBeHHble Hayku). - bubmwmorp.: c. 536. - ISBN
9785769542701.

7. Jlugua, P.A. TecroBbie 3amaHusi 1o OOmMEH W HEOPraHUYECKOM XHMHUHU C
pemenusmu U otBetamu [Tekct] / P. A. Jlmgun, E. B. Capunkuna, H. C. Pykk, JI. IO.
AmukOeposa. - M. : BUHOM. Jla6oparopus 3nanwmii, 2011. - 230 c. - ISBN 9785947741704.

8. [IpakTukym o oOmieii 1 Heopranudecko xumuu [ Tekcrt] : yaebHoe mocooue s
cTyneHToB By30B / Anmukoepona JI. 1O. u ap. - M. : BJIAJIOC, 2004. - 319 c. : ni. - (ITpaktukym
TSt By30B). - bubnumorp.: ¢. 311. - ISBN 569101143X

9. CeepmioBa, H./[. OGmas u HeopraHuveckas XMUMHs: SKCIIEPUMEHTAIbHBIC 3a7aud U
ylnpakHeHus] [DIeKTpoHHBIN pecypc] : yuebnoe mocobue / H. JI. Cepmmoa. — CIIG.:
WznatensctBo «Jlanby, 2013. - 352 c¢. - (Yuebuuku s By30B. CrienuanbHas JIUTeparypa). -
ISBN 9785811414826. — Pexxum noctyna: https://e.lanbook.com/book/13007#book_name

10. Pamcnen O.H. Hauana coBpemenHoi xumuu. Crpas. usn. Ilep. ¢ anri. / [lox pen.
B.U. bapanosckoro, A.A. bemtoctuna, A.1. Edpumona, A.A. ITorexuna. — JI.: Xumus. 1989. —
784 c. —ISBN 5 — 7245 - 0127 - 9.

5.3 llepuoanyeckne U3IaAHUNA:

1. «XKypHan HeOpraHU4eCKOM XUMHI».
2. «Kypnan oOmieit XuMumn».

3. «KoopanHalMOHHAS XUMUSI».

4. « X¥IMHUS U KAZHDY.

5.4 Ilepedyenbp pecypcoB HMH(POPMANMOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«HHTEepHEeT», HeOOXOAMMBIX /ISl OCBOCHHS TUCHHUIINHBI (MOAYJIsI).

J1IeKTPOHHO-0ubImoTeuHbie cucteMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/
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9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3bC «BOOK .ru» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
3bC «JIAHb» https://e.lanbook.com
. MnTepHer caiftbl Beaymux rocynaapcTBeHHbIX BY30B n HayuHbIx opranusauuii PO
mry, CH6FY PXTY, HI'Y, IO®Y wu np.), Hanpumep Xxumuueckoro Qakymprera MI'Y
www.chem.msu.ru
7. Xumuueckuii noprain Www.chemport.ru.
8. Caiit kadeapsr oomIeH u Heoprannyeckoit xumuu PXTY http://onx.distant.ru/
9. www.alhimik.ru
IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnainer uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas oudauoreka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXMBBI BEAYNIUX 3alaJHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit
wiatgopme Hay4dHbIx xypHanoB HOUMKOH http://archive.neicon.ru
7. HanmonampHass »snekTpoHHas OuOmmoTeka (JAOCTYym K DJIEKTPOHHOW OuOIHoTeke
aucceptaiuii Poccuiickoit rocynapersennoit 6ubmmoreku (PI'B) https://rusneb.ru/
8. DmnextponHnas xoyueknus Okchopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/
Pecypcobl cBOOOAHOTO H10CTYyNA:
1. AwmepukaHCKas mateHTHas 0asa maHHbBIX hitp://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAACKUX Auccepraruii hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlennnka (http://cyberleninka.ru/);
4. HWudopmanmonnas cuctema "EnuHoe okHO TocTyma K oOpa3oBaTeibHBIM pecypcam”
http://window.edu.ru/;
5. Enunas koiekius nudpoBbIX 00pa3oBaTeIbHbIX pecypcoB http://school-
collection.edu.ru/ .

SRS AN

o khwpnE

CoOcTBeHHBIC JJIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(pOPMalMOHHbIE pecypchl

KyoI'y:

1. Cpena MoayinbHOTO AMHaAMuUeckoro oOydenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, y4€OHO-METOIMUECKUX KOMIUIEKCOB, ITyOIMKAIUN 1
koHpepenmwmii http://mschool.kubsu.ru/

3. bubanorexa nHdopMaMOHHBIX pecypcoB Kadeapbl HHGOPMAIMOHHBIX
oOpa3zoBarenbHbIX TexHONOTHI http://mschool.kubsu.ru;

4. DnextpoHHbIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. Meroauyeckue yKa3zaHHsl [Jisi O0YYalOIIMXCS MO OCBOEHHIO JUCUMILIMHBI
(Monxyais).
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B cootBerctBuu ¢ tpeboBanmsivu ®I'OC BO mpenonaBanue y4eOHOW IMCHUIUIAHBI
«Heopranuyeckast Xumus» NpeaycMaTpUBaeT KOMIIETEHTHOCTHBIN MOAX0/1 B yUeOHOM IpolLiecce,
KOTOpbI OCHOBBIBA€TCSI HA WHHOBALMOHHBIX IICUXOJIOTO-TIEarOTMYECKUX TEXHOJOTHUSX,
HaIpaBJICHHBIX HA MOBHIIIEHUE YQPEKTHBHOCTH U KauecTBa (POpPMHUPOBAHUS PO (HECCHOHATBHBIX
HaBBIKOB oOydarommxcs. OCHOBHBIMU (hopMamMu OOyYEHUS SIBISIFOTCS: JICKIIUH, CEMHHAPCKHE
3aHATHUS U JabopaTOpHbIE pabOoTHI.

B paspaboranHOil mporpamMme HCIOJIb30BaHBl AKTUBHBICE W WHTEPAKTHBHBIC (DOPMBI
o0y4eHus: TUCKYCCHH, TPOOIEMHBIE JIEKIIUH, PEIICHHE MPAKTUIECKUX 3a1ad U KeicoB, paboTa B
COCTaBe MaJjbIX IPYII.

Jiga ycnemHoro ocBoeHusl qucuMIUIMHbBl «Heopranmueckass XUMHUsD) KaKJbli CTYIEHT
obOecnieunBaercs y4eOHO-METOAMUYECKUMHU MaTepuaiamMHu (TeMaTH4YeCKHMMH IJIaHaMH JIEKIIHH,
CEMHUHApPCKUX U Ja00PATOPHBIX 3aHATHH, y4eOHO-METOIUYECKON JTUTEPaTypOil, 1abopaTOpHBIMU
MPaKTUKyMaMH, TUIIOBBIMU 3a/1a4aMH).

Paznuunble BuIbl ydueOHOUM pabOThI, BKIHOYAs CaMOCTOSATEIbHYIO pabOTy CTYy/AEHTa,
CIOCOOCTBYIOT OBJAJCHHUIO KYJbTYPOM MBIIUICHUS, CIIOCOOHOCTHIO B MHUCBMEHHOW M YCTHOM
pedn JIOTWYECKH MPaBWIBHO O(GOPMUTH OCHOBHBIE IOJIOKEHHS JUIAKTHYECKUX E€IMHMIL
JUCHMIUIMHBL, T.€. (POPMUPYETCSI CUCTEMHBIM MOJAXOJ K aHaJu3y XUMHUYECKON HH(OopMmaiuu,
BOCIIPUSITUIO HWHHOBAllMid, YTO CHOCOOCTBYET TOTOBHOCTM K CaMOCOBEPILEHCTBOBAHMUIO,
caMopealn3aIiy, JMYHOCTHOU U TTPEAMETHON pedaeKkcum.

Temartuka nekuui, CEMUHAPCKUX 3aHATUH M J1AOOPaTOpPHBIX pPabOT COOTBETCTBYET
COJIEP’KaHUIO MPOrPAMMBbI TUCHUTUINHBI.

Jlexiuu yuTalOT 1Mo HauboJiee BaXKHBIM pa3zzeniaM rnporpamMmbl. OHU HOCAT MPOOIeMHBIN
XxapakTtep ¥ (OPMHUPYIOT y CTYAEHTOB CHCTEMHOE TpeJCTaBlieHne 00 M3yd4aeMbIX paszfienax
npenMera, o0ecrneynBalOT YCBOGHHWE MMU OCHOBHBIX MPHUHIMIIOB M TOJOXEHUH JUCHUTIIHHBI
«Heopranuyeckass XuMHsA», a TakKe€ TOTOBHOCTb K BOCIHPHUATHIO HAYYHO-TEXHUYECKHUX
WHHOBAIINN U TEXHOJIOTHI.

CemuHapckue 3aHATHS OOECIEeYMBAIOT MPUOOpETEHHWE W 3aKperyieHue HEeoOXOIUMBIX
HaBBIKOB M yMeHUH, QOpMHUPYIOT MpoQecCHOHaIbHbIE KOMIIETEHIIMH, TOTOBHOCTh K
CaMOCTOSITENIbHOM W MHIUBUAYAIbHON paboTe, MPUHATHUIO OTBETCTBEHHBIX PEIICHUN B pamKax
npodeccruoHabHOM J1eATEIbHOCTH.

Ha cemunapckux 3aHATHSX MpenojaBareib oOpaiiaeT BHUMaHHE Ha CIOCOOHOCTH
CTyJl€HTa K JIOTUYECKOMY MBIIIJIEHUIO M CaMOCTOSITEJIbHOCTH, IIPUMEHSS B CBOEH
MEJarOTMYECKON JIeATeIbHOCTH HWHHOBALMOHHBIA JIMYHOCTHO — OPHUEHTUPOBAHHBIM MOAXOM
oOyueHusl.

OTtnenpHBIE TEMBl Pa3/ieNoB AUCHMIUIMHBI CTYACHTHI MPOpadaThIBAIOT CaMOCTOSATENBHO.
CogepxaHrie caMOCTOSTEIbHOM pabOThI: YTEHUE OCHOBHOM M PEKOMEHIyeMOM JOMOIHUTEIbHON
JTUTEPaTyphl, PELICHUE CUTYallMOHHBIX 3a/lady, YTO CIIOCOOCTBYET PA3BUTHIO MO3HABATEIHHOMN
AKTUBHOCTH, TBOPYECKOTO MBIIUICHUS CTYJIEHTOB, NPHUBUBAET HABBIKU CAMOCTOSATEIBLHOTO
noucka uHpopmanmu, a Takke (QopMUpyeT  CIOCOOHOCTH W TOTOBHOCTH K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEAIN3ALMN U TBOPUECKOM allanTaliu.

B ocBoeHMM AMCHUIUIMHBI MHBAIUAAMM U JULAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
370pOBbs OOJIBIIOE 3HAYCHHE HMMEET WHIMBHAyalbHas ydeOHas pabora (KOHCYJIbTAllUU) —
JIOTIOJTHUTEIBHOE Pa3bsiCHEHNE YUeOHOTro MaTepHana.

WnpuBuayanbHble KOHCYJNbTAllMM MO MPEAMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CMOCOOCTBYIOIIMM MHAWBUIYaTU3allMl 0OYYEHHsI U YCTAaHOBJIEHUIO BOCIIMTATEILHOIO KOHTAKTa
MEXJy IMpernojaBaTesieM MW OOyJarolUMCs HMHBAJIUAOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOYHOCTSIMHU 3/I0POBBSI.

7. IlepevyeHb MH(POPMALMOHHBIX TEXHOJIOTHIi, MCMOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTe/ILHOI0 Mpouecca Mo JMCUUILINHE (MOIYJIIO).
7.1 IlepeyeHb MH(POPMALMOHHO-KOMMYHUKATUBHBIX T€XHOJIOT Hii.
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- Hcnosib30BaHue 2IEKTPOHHBIX IPE3EHTALMM IIPU TPOBEACHUH JICKITUOHHBIX 3aHATHM.

- Hcnonp3oBaHWe JJIEKTPOHHBIX IPE3CHTAUMN IPU  3aIlIUTE WHIUBUIYaJIbHBIX
3KCHepI/IMeHTaJIBHbIX 3a1a4.

7.2 Hepe'{eHL JJUIONCH3UOHHOIO " CBOﬁOL[HO PacipoCcTrpaHsieMoro mnporpamMmmHOro
o0ecrmeyeHus

- Microsoft Windows

- Microsoft Office

7.3 IlepeyeHb coBpeMeHHBIX MPOo¢ecCHOHATBHBIX 0a3 JaHHBIX U HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM:

1. Dnekrponnas 6ubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

2. DnextponHas oubnmoreunas cucrema M3narenscrBa «Jlanby http://e.lanbook.com/.

3. DnexkTtpoHHas OMONIMOTEYHass cHUCTeMa «YHUBEPCUTETCKas OWOIMOTEKa OHIIANHY»
www.biblioclub.ru.

4. DnekrponHas Oubnuorevnas cucrema «fOpaitm» http://www.biblio-online.ru.

5. Cpena Moay/IbHOTO qrHAMUYeckoro ooyuenus http://moodle.kubsu.ru/.

6. baza yueOHbBIX IUIaHOB, pabOYMX NMPOrpaMM AUCHUIUIMH, MyOIUKaui U KOH(epeHIuit
http://infoneeds.kubsu.ru.

8. MaTepuajbHO-TeXHHYECKOEe o0ecTiedyeHne 1Mo TUCIUTTHHE (MOTYTI0)

MarepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TACIIUTUTHBI

Ne Bug pa6or
(MOmyIs1) M OCHAIIEHHOCTH

1. JIeKIIMOHHBIC 3aHATUS | Y4eOHas ayTuTOpHs ISl IPOBEICHHS 3aHITHIA JEKIIMOHHOTO
THIIA: KOMIUIEKT yueOHOH MeOenn, KOpOTKO(POKYCHBIN
WHTEPAKTUBHBIN MMPOCKTOP, MYJIbTUMEIHITHAS Kadeapa,
JOCKa-dKpaH YHUBEpCalbHAsl, MEJIOBas JI0CKa (ayIUTOPHUS
322c¢).

2. CemuHapckue 3aHaTHs | YdeOHas ayJIuTOpHs s IPOBEACHUS 3aHATUH CEMHUHAPCKOTO
THIIA: KOMIUIEKT yueOHOH MebOenn, KOpOTKO(POKYCHBIN
WHTEPAKTUBHBIN MPOEKTOP, I0OCKA-3KpaH YHUBEPCAIbHAa,
MesoBas jtocka (aynuropus 126¢).

3. CamocTosTenbHas [Tomemienue 11 caMOCTOATENbHON PabOThI, OCHAIIIEHHOE
pabota KOMIUIEKTOM y4eOHOM MeOerH, KOMIBIOTEPHOI TEXHUKOM ¢
BO3MO>KHOCTBIO IOJKIIFOUEHUS K ceTH «VHTepHeT» u
obecrieuyeHHas JOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
o0pa3oBaTenbHYIO Cpely yHUBEpcHuTeTa, (aynuropus 431c).

I'pynnoBeie (MHIMBUIYaNbHBIE) KOHCYAbTalMu (ayautopus 425c, 416c¢), Tekymui
KOHTpoJb (aynutopus 439c) U mpoMexyTouHas aTTecTalus MPOBOAATCS B ayAUTOPHIX B
COOTBETCTBUHU € pacnucanueM (ayauropus 425c¢, 416c¢).
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