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1 Henn u 3a1a4m U3y4eHus AUCHUILIMHBI (MOTYJIS).

1.1 Ileab ocBoeHUSs JUCUMILIHHBI.

(dhopmupoBaHHe y 00yJarOIIMXCS COBPEMEHHBIX MPEICTABICHUNA O CTPOCHHUH, CBOMCTBAX
HEOPraHWYECKUX COCAMHCHHM, 3aKOHOMEPHOCTSX TPOTEKAHUS XUMHUYECKUX IIPOIECCOB B
HEOPraHWYECKUX COCIUHEHUSX W OMpEIe/ICHUE POJU MPEIMETHBIX 3HAHUN B (OPMUPOBAHUU
CUCTeMBl KOMIICTCHIIMHA XUMHUKA Ui J(PQPEKTUBHON ananTallidl B YCIOBHUSAX OyIylIeH
npodeccHoHALHOM Cpe/IbI.

1.2 3apa4yu AUCHUIINHBI.

—  CdopmupoBaTh TeOpeTHYECKHA (YHIAMEHT COBPEMCHHOW XUMHUHU KakK CIUHOM,
JIOTUYECKH CBSI3aHHOM CHCTEMBI.

— PacmmpuTth 1 3akpenuTh 0a30Bble MOHATUS XUMHUH, HEOOXOUMBIE [yl albHEeHIIero
M3YYEHHUS aHAJTUTHUYECKON, OPraHu4eCKOl U PU3NIECKON XUMUH.

—  CdopmupoBaTh CHCTEMHBIM MOAXOJ K PAaCCMOTPEHUIO U OMHCAHUIO XUMHYECKHX
SIBJICHUH, PEIICHUI0 MPUKIAIHBIX 3a]ad, CaMOCTOSITENIbHOM padoThl ¢ HAay4HO-TEXHUYECKOU
JINTEPATYPOH.

— Pa3Burth cnocoOHOCTH K TBOPUYECTBY, B TOM YHUCII€ K Hay4HO-HCCIIEI0BATEILCKOM
pabote, 1 BEIpabOTATh MOTPEOHOCTH K CAMOCTOSITEILHOMY MPUOOPETEHHUIO 3HAHUI.

1.3 MecTro qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl.

Huctmmuimaa «Heopranndeckass XUMEsD» OTHOCHTCS K JUCIUIUTMHAM O00S3aTebHON
yactu Onoka bl yueOHoro mniana Hampasnenuss 04.03.01 Xumus U JOTMYHO CBSi3aHA C
OJTHOBPEMEHHO W3y4aeMbIMH JUCIUIUIMHAME «BBeneHne B TepMOIMHAMHKY», «MaremaTukay,
«Duzuka» u ap.

OcBoenne nucuumuinHel «Heopranuueckass XuMus» HEOOXOIMMO Kak IMPeIecTBYIOEe
TUCHMIUIMHAM  00si3aTelbHOM dYacTh «AHalIUTHYeCKas XUMHs», «Duznueckas XUMHS,
«Opranuueckass XuUMHs», «XUMHYECKas TEXHOJIOTHsS», a Takke AUCHUIUIMH YacTH,
dbopmMupyeMoll ydacTHUKaMu 0Opa30BaTEIbHBIX OTHOIIEHWM Y4eOHOTO TIUIaHa MOATOTOBKH
OakanaBpoB 1o HanpayieHnuto 04.03.01 Xummwsi.

1.4 IlepeyeHb IUIAHMPYEMbIX Pe3yJbTATOB O00y4YeHHMsI MO JUCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3y/JIbTATAMM OCBOEHHUSI 00pa30BaTe/bLHOMH MPOrPaMMbI.

N3yuenne paHHOW y4yeOHOM JAMCUUIUIMHBI HampaBlieHO Ha (GOpMUpOBaHUE Y
oOyuaronuxcs caeayonX KOMIETSHITHI:

Kox 1 HanMeHOBaHE HHIUKATOPA Pe3ynbTaThl 00ydeHuUs 10 TUCIHUILTHHE
IOCTIDKEHUS KOMIIETEHIINHI

OIIK-1. CrocoOeH aHaNMM3UpOBAaTh M HMHTEPIPETHPOBATH PE3YJIbTATHl XUMHUYECKUX SKCIEPUMEHTOB,
HaOJFO/ICHUI U M3MEpEeHu

NOIIK-1.1. CucremaTusupyer U | 3HaeT OCHOBBI COBPEMEHHBIX TeOpuil B o00yacTu

AQHAIM3UPYET PE3YJAbTAaThl XUMHUYCCKUX o0meld © HEOPraHWYEeCKOH XWMHHW; CBOICTBa

SKCTIEPUMEHTOB HaOMoeHmii, | XAMAYCCKAX  DICMCHTOB W MX COCHAMHCHHI U
b 3

3aKOHOMCPHOCTU HUX HU3MCHCHUA II0 II€puoAaM MU
noarpymnmam HepHOI[PI‘IeCKOﬁ CHUCTEMBbI Ha OCHOBC
TeOpI/Iﬁ 0 CTPOCHUH aTOMOB, MOJICKYJI nu
HCMOJICKYJIIPHBIX  BCIICCTB, METOAbI  ITOJIYUCHUA
HCOPraHU4YCCKUX BCHICCTB M3 IMPHUPOIHBIX 06’LGKTOB;
0a3oBbIe NpCACTaBICHUA XHUMHYECKON
TEPMOJNNHAMHUKN n KWHECTUKH, XHUMHYCCKOI'O
PaBHOBECHA, KHCIOTHO-OCHOBHBIX MW OKHCJIUTCIIBHO-
BOCCTAaHOBUTCIIbHBIX IMMPOILIECCOB.

VMeer KOJIMYECTBEHHO OINHUCHIBATH SBJICHUSA U
3aKOHOMCPHOCTH B HCOPraHUWYCCKHUX CHCTCMAX Ha

HU3MEp CHUU , a TaKXC PE3YJIbTAThI
pacucToB CBOICTB BCIICCTB u
MaTepruajioB

3 3



KOZ[ 1 HAUMCHOBAHUEC MHAMUKATOPA
JOCTHXXCHUA KOMIICTCHIIUN

Pe3yJ'ILTaTLI 06y‘IeHI/I$[ 10 JUCHUITTIMHEC

OcHOBe 0a30BBIX 3aKOHOB OOILEH M HEOpraHUYecKOH
XHMUH.

Brnageer Merogamu aHanmza pe3yJIbTATOB XUMHYECKUX
U3MEPCHUH Ha OCHOBE CHCTEMbI (DYHIAMEHTAJIbHBIX
XUMMYECKUX MMOHSTHH, 0a30BBIX 3HaAaHUH
(hyHIIaMEHTAJILHBIX Pa3/Ie/IOB XUMHUH.

NOIIK-1.2. [IpeanaraeT MHTEPIPETAIIUIO
pe3ynbTaToOB COOCTBEHHBIX
IKCIIEPUMEHTOB " pacdeTHo-
TEOPETUYECKUX PabOT C UCIOJIb30BaHUEM
TCOPETHICCKUX OCHOB TPAAULIMWOHHBIX U
HOBBIX pa3aCiioB XUMHUU

3HaeT METOJbl HW3YYCHHS M aHajiu3a CBOMCTB
HEOPraHMYECKUX  BEIIECTB M  MAaTEPHAIOB,
MEXaHU3Mbl M 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX MTPOLECCOB.

YMmeer MPOBOJUTH Ka4eCTBEHHBII 151
KOJIMYECTBEHHBI AHAJIN3 XUMHUYECKOTO COCTaBa
BEIIIECTB C HUCMOJIb30BAHUEM PACUETHBIX METOI0B
omnpeneneHus PU3NKO-XUMUIECKUX BEJTHYNH.

Brnaneer pacueTHeIMH  METOmAMH  ONpEICITICHHS
(ODUBMKO-XMMHYECKUX  BEIMYUH  IPH  PEIICHUHU
MPUKJIAJHBIX XUMUYECKUX 3a7a4

NOIIK-1.3. ®opmynupyeT 3aKIrOYeHUs
A BBIBOABLI II0 pe3ylbTaTaM aHallu3a

JUTEPaTypHBIX JIaHHBIX, COOCTBEHHBIX
OKCIIEPUMEHTAIILHBIX | pacyeTHo-
TEOPETUYECKUX  paboT  XUMHYECKOU
HaIpPaBJICHHOCTH

3HaeT ATanbl INIAHUPOBAHUS, TPOBEICHUS U
OIMCAHUsI XMMUYECKOTO IKCIIEPUMEHTA C LEBIO
U3YyYEHUS PEaKIMOHHON CIIOCOOHOCTH BEILECTB U
MaTepHaoB.

YMeer mpoBOIUTH MOKMCK JIUTEPATYPHBIX TAHHBIX
Y CPaBHUTEIBHBIN aHAIN3 PE3YIIbTATOB
COOCTBEHHBIX 3KCIIEPUMEHTOB U PaCUETHO-
TEOPETHYECKUX padOT

Braaneer MmeTogaMu KOMILJIEKCHOT'O CHCTEMHOTO
moaxoaa K paCCMOTPEHUIO XUMHUYCCKUX ITPOIECCOB U
CBOICTB HCOPraHN4YCCKUX BEHICCTB U MaTCPUAJIOB

Pe3y.]'IBTaTI>I O6y‘IeHI/IH 0 JUCHUINIIMHE AJOCTUTAIOTCA B paMKaxX OCYHICCTBJICHUSA BCECX
CaMOCTOATEIbHOM pa6OTBI

BHUJIOB KOHTaKTHOH U
YTBEPKICHHBIM y4EOHBIM TUIaHOM.
NuaukaTopel  IOCTHXKEHUS

KOMIIETEHIINH

06yqa}oumxc;1 B COOTBCTCTBHUHU

cuutarorcss  cHopMUPOBaHHBIMU

AOCTUIKCHUU COOTBCTCTBYHOIIUX UM PE3YJIIbTATOB o6yquI/m.

2. CTpyKTYpa ¥ coJep:KaHue JUCHUIINHBI.
2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHUIJIMHBI 110 BUIAM padoT.
O6mas TpyaoE€MKOCTh TUCIUIUIUHBI cocTaBiseT 9 3au.eq. (324 yaca), UX pacmpeeneHue

110 BUAAM pa60T MMpEaACTaBJICHO B Ta6n1/1ue

npu

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

KonrakTHasi paboTa, B TOM yHcIe: 238,6 134,3 104,3
AyIMTOpHBIE 3aHATHS (BCero): 234 132 102
3aHATHA JIEKIIMOHHOTO THUIIA 136 68 68
JlaGopaTopHble 3aHATH - - -
3aHATUS CEMUHAPCKOTO TUMA (CEMHHAPBI, 98 64 34




IIPaKTUYECKHUE 3aHSTHSI)
HNHuasi koHTaKTHas padora: 4,6 2,3 2,3
Kontposb camocrositensHoi pabotsl (KCP) 4 2 2
[Tpomexyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTejibHasi pa6oTa, B TOM YHCJIe: 59 46 13
ITpopaboTka ydeOHOTro (TEOPETHIECKOT0) MaTepHraa 29 23 6
[TonroroBka k 1abopaTopHbIM paboTam - - -
[TonroToBKa K TEKynieMy KOHTPOJIIO 30 23 7
KoutpoJs: 62,4 35,7 26,7
[ToaroroBka K 3K3aMeHy 62,4 35,7 26,7
OO0masi Tpy10eMKOCTh yac. 360 216 144

B TOM YHCJIE KOHTAKTHAA | 544 ¢ 134.3 104.3

pabora

3a4. ef 10 6 4

2.2 Copepxxanue IMCUMIIJIMHBI:

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

KonunuecTBo yacos
AynutopHas Breaynut

Neo HaumenoBaHue pasuenos (Tem) Beero 3;3605; I;’;’(;?T’;

J | 113 JIP CPC
1 2 3 4 5 6 7
1. |OcHOBHBIEC NOHATHSA M 3aKOHBI XUMHUU 18 6 8 - 4
2. |DHepreTuka M HalpaBJIeHUE XUMHUYECKUX mpoieccoB | 24 | 10 8 - 6
3. | XuMuYeckas KHHETHKA 24 10 8 - 6
4.,  |MHOTOKOMIIOHEHTHBIE CHCTEMBI; PACTBOPBI 28 | 10 | 12 - 6
5. OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 20 10 4 - 6
6. Crpoenue atoma. [leproauyeckuii 3aKoH 1 28 | 10| 12 i 6

TepuoaNIecKasl CHCTEMA

7. CocTtaB aTOMHOTO sI7Ipa, PaTHOAKTUBHOCTh 8 2 - - 6
8. |XuMwuuyeckas CBA3b 28 10 12 - 6
Hmoeo no pazoeram oucyuniunvl 178 | 68 | 64 - 46

[Ipumeuanue: JI — nexuum, [13 — npaktuyeckue 3anstus / cemuHapsl, JIP — maGopatopHbie

3aHATHA, CPC — camocrosTensHas pa60Ta CTyACHTa

Paznensl (TeMbl) TMCIUIUIMHBI, H3y4aeMbIe B 2 CEMECTpe

KonmuaectBo yacos
AymuTtopHas Breayur
Ne HanmenoBanwme pasnenos (Tem) Beero paBora opHast
pabora
J | 113 JP | CPC
1 2 3 4 5 6 7
9. |Bomopon, ero coenuHeHus 4,5 2 2 - 0,5
10. |p-snements! VII rpymnmsl 9 6 2 - 1
11. |p-snementsl VI rpynmsl 9 6 2 - 1
12. |p-snemenTsl V rpynmsl 7 4 2 - 1
13. |p-snementsl IV rpynmsl 7 4 2 - 1
14. |p-snementsl 111 rpynms 5 2 2 - 1
15. |s-anemenTsl 11 rpymmsl 4,5 2 2 - 0,5




COCTOSIHUE BEIIECTBA, CTAHAAPTHBIE SHTAJIBITNU
oOpazoBaHus. TepMOXHUMHYECKHUE PACUETHI,
OCHOBaHHBIC Ha 3akoHe I'ecca, nuki bopua-I"abepa.
[ToHsTHE O PAaBHOBECHBIX IPOLIECCAX B XUMUYECKOM
TepMmoarHamMuke. CaMONpoOU3BOJILHOE U
HECaMOIIPOU3BOJIBHOE IMPOTEKAHUE MTPOLIECCOB.
Bropoii 3akoH TepmoariHamMuku. M3meHeHue
SHTPOMUU B Pa3IMYHBIX Mpolieccax (XuMuyecKas
peakiys, HarpeBaHue BelecTBa, (pa3oBbIil Mepexo,
pacuipenue ra3a). BeposTHocTHas TpakTOBKa
HOHATHS “DHTponus”’, ypaBHeHHE bonbiMaHa.

Tpetwuii 3akoH TepMoguHamMuKy (moctynar [Tnanka).

Pacuer aOCOMIOTHBIX 3HAYEHUH SHTPOITUH.
Kpurepun caMonpon3BoIBLHOTO IPOTEKAaHUS
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-anements! | rpymnmbl 45 | 2 2 - 0,5
17. |UHepTHBIE Ta3bI 2,5 2 - - 0,5
18. |KoMIuieKcHbIE COCAUHEHUS 7 6 2 - 1
19. |d-anemenTtsl 1V rpymisl 7 4 2 - 1
20. |d-a;memenTsl V rpyrimsl 6,5 4 2 - 0,5
21. |d-s;mementsl VI rpyrmbt 6,5 4 2 - 0,5
22. |d-anementsi VII rpymis 7 4 2 - 1
23. |d-anmements VIII rpymims 6,5 4 2 - 0,5
24. |d-snementsl | rpymmbt 6,5 4 2 - 0,5
25. |DnemenTsl n060YHOM noArpymmsl 11 rpymmet 6,5 | 4 2 - 0,5
26. |OnemenTsl no60uHOM moarpymsl [11 rpynmst 6,5 | 4 2 - 0,5
Hmoeo no pazoenam oucyuniunol 115 | 68 | 34 - 13
Hmozo no oucuunnune: 293 | 136 | 98 - 59
2.3 Conep:xanue pa3ieoB (TeM) THCHUTIIAHBI:
2.3.1 3aHaTus JeKIMOHHOI0 THIIA.
dopma
HaumenoBanue paszzaena
Ne (Tembl) Conepxanue pazjena (TeMbl) TEKYILETOo
KOHTPOJISI
1 2 3 4
1. | OcHoBHBIE MOHATHA U |ATOMHO-MOJIEKYIsipHas Teopus. OCHOBHbIE VYcrHblid
3aKOHBI XUMHUH CTEXMOMETPUUYECKHE 3aKOHBI. ["a30BbI€ 3aKOHBI. oTpoc
[TonsaTHE 0 XMMHYECKOM SKBHUBAJICHTE, 3aKOH KonTposbHas
SKBUBaJIEeHTOB. OnpeiesieHne aTOMHBIX Macc pabora 1
DJIEMEHTOB.

2. JHepreTuka u [ToHsTHS: TEpPMOMHAMUYECKAS CUCTEMA, YceTHBIN
HamnpaBJIeHUe napameTpbl (QYHKIIMN) COCTOSIHUS. BHYTpeHH s onpoc
XHMHYECKHX SHEpTHsl, TeII0Ta, padota. [IepBbIit 3aKOH KonTtponbHas

NMpoLeccoB TEPMOJAMHAMUKH, TPUMEHEHNE B XUMHUU: 3aKOH pabora 2
I'ecca, cnenactBus u3 3akona I'ecca. CrangaptHoe KosnmokBuym
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2 3 4
Xumuveckas CKOpOCTh XMMUYECKOHN peaKkIuu. 3aBUCUMOCTh YcrHbIi
KHHETHKA CKOPOCTH PEaKLIMU OT KOHIEHTPALMU PEarupyolux|  OmIpoc
BelecTs. MexanusMm peakuuu. [lopsanok u KontponsHas
MOJIEKYJIIPHOCTb peakiuu. Kunetnueckue KpuBbie pabota 2
peakuuil IePBOro ¥ BTOPOro NOPSIKOB, Komnoksuym
OTIpEe/IeNIEHNE KOHCTAHThI CKOPOCTH U MOPSIIKA
peakuuu 10 SKCIEPUMEHTAILHBIM JaHHBIM.
3aBUCHUMOCTb CKOPOCTH PEaKLUU OT TEMIIEPATYpBbI:
npasuwio Bant-I'odda, ypaBHeHne Appenunyca.
[IpencraBieHue o TEOpUH aKTUBHBIX CTOJIKHOBEHUIN
U TEOPUH aKTUBUPOBAHHOTO KOMIIJIEKCA,
(du3nyecKuil CMbICI MPEAIKCIIOHEHIIUAIBHOTO
MHOXUTENS B ypaBHeHUU Apperunyca. Karamms.
Xumunueckoe papHosecue. [Ipuanun Jle Hlatense.
MHuoroxkomnoHneHTHbIe |['eTeporennsie paBHoBecus. [lonsatue o dase, YcrHbiit
CHCTEMbI; PACTBOPbI |HE3aBUCHMOM KOMIIOHEHTE, YHCIIE CTeNeHeN onpoc
cB000161. OCHOBHOM 3aKOH T€TEPOTECHHOTO KonTposbnas
paBHoBecus (paBuio ¢a3 ['md6ca). AnarpamMmbl pabora 3

COCTOSIHUS, (pa3oBasi nuarpaMma Bojbl. Jluarpammsl
COCTaB — CBOMCTBA JUIsl MPOLIECCa KPUCTATUIN3ALUHU B
JIBYXKOMITOHEHTHBIX CUCTEMaX pPa3IMyHOTO BUJA.
TBepnbie pactBopsl. XKuakue pactBopbl. CriocoObl
BBIPAYKEHUS COCTaBa pacTBopa. PacTBOpUMOCTS.
DHepreTuka MpoueccoB paCTBOPEHUS, BIIUSIHHAC
SHTAJIBITUAHOTO U SHTPOMUUHOTO (HaKTOPOB.
Nneanvubie pacTBopbl. 3akoH Paynsa. Kunenue u
3aMep3aHue pacTBopoB. OnpeneneHne
MOJIEKYJISIPHOM Macchl B 30yIMOCKOIMYECKOM U
Kpuockonuueckom meroze. Ocmoc. OcmoTnyeckoe
nasieHue. OTKIOHEHUs PACTBOPOB OT UICAIIBHOCTH.
AxtuBHOCTBb. KO3 duIeHT aKTUBHOCTH.
DIIeKTpoMTHYECKas qucconuanusi. M3oToHndeckuii
kodhurment. Teopus [Hedas — XroKkens s
pacTBOPOB EKTPOIMTOB. CHilbHBIE U clla0ble
IEKTPOIUTHL. Jlucconnanust ciaaldblX 3IEKTPOIUTOB.
KoHcranTa 1 crenens nucconranuy. 3aKoH
pa3baBnenus OcTBanbaa. PaBHOBecue Mex 1y
pacTBOpPOM 3JEKTposnTa U ocanakom. [Ipoussenenue
pPacTBOPUMOCTH. Y CJIOBUE BBINIAJCHUS OCa/IKa.
Conesoii addekr. Juccormanus BoIbI.
Bonoponusriii nokasarens. Pacyer pH pactBopos
KHUCIIOT U OCHOBaHM. ['uaponus cosen, pacuer pH
pPacTBOPOB TUAPOJIU3YIOIINXCS COJIEH, YCIIOBHS
NPOTEKaHUs «HEOOPaTUMOTO» THIPOJIM3a.
Bydepnsie pactBopsl, pacuet pH, Oydepras
€MKOCTb. OCHOBHBIE ITOJIOKEHUSI TPOTOJIUTUIECKON
teopun bpencrena-Jloypu, npumeHeHne K
peakuusM HEeNTpaau3aluy, TMCCOLalny,
TUAPOJIN3A, IPOTEKAIOLIUM B BOJHBIX PacTBOPAX;
COTIPSDKEHHBIE TIapbl KUCJIOT U OCHOBAHUI.
[Ipumenenue Teopun bpencrena-JIoypu
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3

HEBOAHBIM pacTBopaM. Teopus JIptonca. OCHOBHbIE
noHsATusA Teopun [Inpcona, xecTkue u Msarkue
KHCJIOTbl U OCHOBAHUs, IPUMEHEHUE TEOPUH K
peakusaM KOMILIEKCOO00pa30BaHusl, 00bICHEHUE
YCTOMYHMBOCTH KOMIUIEKCOB.

OKHCIUTEILHO-
BOCCTAHOBUTEJIbHbIE
peakuuu

OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI KaK
peakiuu nepeHoca ekTpoHa. OKUCIUTENN U
BoccraHoButenu. CocTaBieHuEe ypaBHEHUM
OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIINM,
MPOTEKAIOIIUX B BOJHBIX PACTBOPAX METOJIOM
MOHHO-MOJIEKYJISIPHBIX TTOJTypEaKIIHil.
KonuuecTBeHHbIE XapaKTEPUCTUKH OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX MEPEX0I0B. DIEKTPOIHBIC
MMOTEHIIMAIEI METAJJIOB. | aTbBaHMYECKHUH DJIEMEHT.
BozopoiHbIi1 351€KTpo U BOJOPOJHBINA HYIIb
oTcyeTa noTeHuranoB. CTaHIAPTHBIE YCIOBUS U
CTaHJAPTHBIN MTOTEHITUAN MTOTypEaKiun. TaOmuIlbI
CTaHJAPTHHIX BOCCTAHOBUTEIHHBIX TTOTCHIIHAJIOB.
Hcnonp3oBanne TaOMUYHBIX JAHHBIX 718 OLIEHKH
BO3MOJKHOCTH TIPOTEKAHUS OKUCITUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA B CTAHIAPTHBIX
ycioBusiX. YpaBHeHust HepHera juist moTeHnmana
3JIEKTPOJIa U s peokc-peakuun. Biausaue pH Ha
BEJIMYMHY MTOTEHI[MAJIOB BOJIOPOJIHOTO,
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
BJIUSIHUA TUIOTHOCTH TOKA Ha 3JIEKTPOAHBIN
noreHuuain. Kopposus MeTauioB, MEXaHU3M
AIEKTPOXUMHUUYECKOU KOPPO3UH, CIIOCOOBI 3aIUTHI
OT KOPPO3HHU.

YcrHbiit
ompoc
Pemenue
3az1ay,
KontponsHas
pabora 4

Crtpoenue aToma.
Ilepuoguyeckuii 3aK0H
U nepuoauvecKast
cucreMa

PazButHe npeacraBiaeHui 0O CTPOEHUH aTOMA.
Monenu Tomcona, Pezepdopnaa, moctynatsl bopa.
KBaHTOBO-KOPIYCKYISPHBINA Tyallu3M, TUIIOTE3A JI€
Bpoiins, BoiHOBasI mpupoia ANEKTPOHA, IPUHIUIT
HeonpeaeneHHoCTH [ elizenOepra. BonHoBast
dbynkuus snextpona. Ypasuenue lllpenunrepa.
PanuanbHas u opOUTaNbHAS COCTABIISIONINE
BOJTHOBOH QyHKIMU. [ToHSITHE O KBAHTOBBIX YHCIIAX.
[Topsimok 3amoTHEeHUs AIEKTPOHHBIX 000T0YEK.
3aBUCHUMOCTB PHEPTHH OpOUTAIEH OT TJIABHOTO U
OpOUTANBHOTO KBaHTOBBIX uncen. [Tpunmumn [Taynu.
IIpaBuno Xynna. [Ipasuna Kneukosckoro.
[Iepuonnueckuii 3akoH. [lepuonnueckas cucrema
MenaeneeBa. CBoiicTBa aTOMOB: paguyc, SHEPTUS
MOHHU3ALUH, CPOJICTBO K DIIEKTPOHY,
3IEKTPOOTpULATENBHOCTS (110 [TosuHry,
Mannukeny, Onpeny-PoxoBy), BaleHTHOCTb U

YcTHbI
onpoc
Komnoksuym
Pemenue
YOpaKHEHU I
U 3a/1a4.
KonTposbhas
pabota 5
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cTeneHb OKucieHus. I[lepuoauuHOCT B U3MEHEHUHU
CBOMCTB aTOMOB XHMMHYECKHX 3JieMeHTOB. OOmue
CBOMCTBA  pa3IMYHBIX  KJIACCOB  XUMHUYECKUX
JJIEMEHTOB.
CocraB atomHoro |CocraB aromHOTO sifpa. Jledekr macchl. VYcerHbii
sapa, 3aBUCUMOCTb YCTOMUMBOCTH sIIEp OT Yucia ompoc
PAIMOAKTHBHOCTh |HYKJIOHOB. PaloakTUBHOCTh. 3aBUCUMOCTD KomokBuym
CKOPOCTH paJMOaKTUBHOIO pacraja OT 4yucia KontponsHas
yactull. [lepuona nosypacnana. SaepHeie peakiuuu. pabora 5
Peakuuu nenenus u cuHTE3a SACP.
Xumuueckas cBsizb |[Ipupona xumuueckon cBsizu. Tunuanas YcrHbiit
3aBUCHMOCTD ITOTEHI[UAIBHON JHEPTUHU CUCTEMBI OT ompoc
MEXBAJEPHOIO PACCTOSTHUSA. XapaKTEPUCTUKH Komnoksuym
XUMUYECKOM CBSI3U: dHeprus, JuinHa. MonHas cBsa3b. |KoHTpoIbHAS
Pacuet 3HEpruM MOHHOM CBSI3U U SHEPTUU pabora 5

KpUCTAJUIMYECKON peleTky. Binsaaue pazmepos
HMOHOB U WX 3apsijia Ha CTETICHb HOHHOCTH CBSI3H,
npasuiio dasHca. OCHOBHBIE MTOJIOKEHUS METO1a
BajieHTHbIX cBsi3ell (BC). Cnoco6 nmoctpoenust
BOJTHOBOM (pyHKIMH MOJIeKynbl. OObsiCHEHNE
MIPUYMHBI YCTOMYHUBOCTH MOJIEKYJI B MeToie BC.
HamnpaBneHHOCT 1 HACKIIIIAEMOCTh KOBAJICHTHBIX
CBSI3€M, G- U TT-CBA3U, TEOPUS PE30HAHCA, TEOPHUS
rUOpUIN3AIIN aTOMHBIX OpOUTAICH, MEXaHU3M
00pa3zoBaHus JOHOPHO-AKIIENTOPHOU CBsI3U. MeToz
OTTAJKUBAHHUS JIEKTPOHHBIX MAap BaJICHTHOMN
0000ukH (MeTo [ 'nmnecnu), 3aBUCUMOCTh
F€OMETPUM MOJIEKYJ OT KOJIMYECTBA U BUJIA
3JIEKTPOHHBIX Map. OCHOBHBIC MOJIOKEHUSI METOAA
MOJIEKYJISIpHBIX opoutaneit (metog MO JIKAO).
Crioco6 mocTpoeHust BOJTHOBOU (DYHKIIMH
MOJIeKyJIbl. OOBSICHEHNE TPUYUHBI YCTOWIMBOCTH
MoJiekys B Metozie MO. Buapl 1ByxinieHTpoBbeix MO
(CBSA3BIBAIONINE U PA3PBIXJISIIOIINE Cs, Op, Osp, Od, Mp,
Tld, Od — OPOUTAIIN, TPUMEPHI HECBS3BIBAIOIITUX
opOuTaneit). DHepreruueckue auarpaMmmsl MO
JIBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI 3J1EMEHTOB |
u Il nepuona. Ilopsnok cBs3u B MOJIEKYJIE.
MarunurtHsle cBoiicTBa BemecTB. [locTtpoenue
3HepreTuueckux quarpaMm MO 1ByXaTOMHBIX
reTeposiiepHbIX Mosiekya. [lonsitue o
MHOTOIIEHTPOBBIX MO, 00BsICHEHHE YCTOHYMBOCTH
ANEKTPOHHOIEDUITUTHBIX U
ANEKTPOHHOU3OBITOYHBIX COSAMHEHUN METOJIOM
MO. MeXMONEeKYISIpHOE B3aUMOIEHCTBUE (CHITBI
Ban nep Baanbca): mumnosib-aunoiasHoOE,
WHYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOCHCTBUS.
BonopoHas cBsi3b: HHTEpIIpETAIUS B paMKax
Meton0B BC u MO, BiusiHMe Hanu4us BOJAOPOIHOMN
CBSI31 Ha CBOMCTBA BeIlleCTB. MeTalmnuecKkas CBS3b.
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OObsicHEeHHE CBOMCTB JIUAIEKTPUKOB, METAJIJIOB,
IIOJIYIIPOBOIHUKOB C MCIIOJIb30BAHUEM 30HHOU
TEOpPHUH. THIIBI KPUCTATUIMYECKUX PELIETOK.
JleeKThI KPUCTAIUTUHICCKOM PEIICTKH,
KJ1accu(UKaIKs, BIUSTHAE HA SJIEKTPHYECKUE
cBoicTBa. [IpUYMHBI OTKIIOHEHUH OT CTEXMOMETPHUN
B COCTaBe€ TBEpABIX BewecTB. [lonsaTHe 0
JTaTbTOHUIAX U OEPTOJUTUAAX B TPAKTOBKE
Kypnakosa.

Bonopona, ero
coeIMHEeH U

Bonopon B mpupoge. M3oTormsl Bogopoia.
BasienTHBIE BOBMOYKHOCTH aTOMa U XapaKTepPHbIE
creneHu okucienuss. Monekyna Ho. [Tonyuenue
BoJIopoaa. Pu3nvecKue u XUMHUYECKHE CBOMCTBA
MPOCTOTO BellecTBa. B3anmoaeiicTeue Kkuciopoaa ¢
BOJIOPOJAOM. MexaHu3M peakiK BOJIOPOJIa C
KHUCIIOpOJIoM. PacTBOpeHHe Bo10poIa B MeTalIax
Honel H" 1 H™, XOBasleHTHBIE, HOHHBIE U
METaJIIIOTIOI0OOHBIE THAPUIBI, THAPUTHBIC
KOMIIJICKCBI.

YcrHbiit
onpoc
KontponsHas
paborta
Komnoksuym

10.

p-37ementsl VII
rpynnbl

OO611ast XapakTepUCTUKA FPYIIbI, 0COOEHHOCTH
¢dbTopa, CBONCTBA MPOCTHIX BEIIECTB
(pacTBOPUMOCTD B Pa3IMYHBIX PACTBOPUTEIAX,
peakuus ¢ BOAOK, XUMUYECKasi aKTUBHOCTb,
TepMUYECKass YCTOMYMBOCTH). [ alor€HOBOIOPOIBI:
CTpOEHUE MOJIEKYN, PU3NUECKHe U XUMHUECKHE
CBOICTBA, TEPMHUUYECKAsT YCTOMYUBOCTbD.
CpaBHUTENIbHAS XapaKTEPUCTUKA, KUCIOTHBIE U
BOCCTaHOBUTEIIbHBIE CBOICTBA. DTOPOBOIOPO/I,
BOJIOpPOJIHAs CBSI3b B coenHeHusX propa. CriocoObl
MOJIY4E€HHS TAIOT€HOBOIOPOAOB. ['amorenu sl
METaJUIOB U HEMETAJJIOB. BTopnuHas
NEPUOJIUYHOCTD B PSAY KUCIOPOIHBIX COCAMHEHUI
rajoreHoB. MI3MeHeHUs CTpOeHUs1, yCTOMYUBOCTH,
KHUCJIOTHBIX U OKHCIIUTENbHBIX CBOMCTB B PSAY
KHCIIOPOJICOACpAKAIIMX KUCIIOT rajioreHoB HI'O —
HI'O3 — HI'O3 — HI'O4 1 ux coneii. Oxcuanl
ranoreHoB. CoeMHEHUs TAJIOT€HOB JIPYT C IPYTOM.
@opMBbI CyHIECTBOBAHUS U CTPOECHUE MOJIEKYI.
XUMHUYECKUE CBOMCTBA U METO/IbI MTOJTY4YEHHUS.
Bzanmoneiictsue ¢ Bomoit. OO0111e cBOiicTBa
TICEBJIOTAJIOT€HOB.

VYcrHblit
ompoc
KoHnTtposbHas
paborta
KomnmokBuym

11.

p-3aemMenTsl VI
rpynnbl

OO11ast XxapaKTepUCTHKA IPYIIIbI, 0COOEHHOCTH
kuciopona. Kucnopon B npupone. BanentHsie
BO3MO>KHOCTH aTOMa M XapaKTE€pPHbIE CTEIICHU
okucnenus. Ctpoerue mosexynsl Oz (meron MO),
napaMarHeTusM kuciopoja. [lonydenune kuciaopona.
Pu3nyecKue U XMMUYECKHUE CBOMCTBA IPOCTOTO
BELIECTBA. AJUIOTPONUS KUCIOpoJa, 030H. OKCHIBI
U UX Kiaccudukanus. Boia: ctpoeHne MoJieKysibl,
MEXMOJIEKYPHOE B3aUMOJICHCTBUE U CTPYKTYpa

YcTHBIN
ormpoc
KoHTpobHas
pabota
KomnokBuym
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BOJIbI B )KMJIKOM M TBEPIOM COCTOSIHUM, aHOMAJINU
BOJIbl, XUMUY€ECKHE cBolcTBA. [lepexnck Bogopoa:
cTpoenue u cBoiicta. Monsr 0%, 0%, 0, O, .
Cynepoxkcuibl, 030HU]IbI, UX B3aUMOJIEICTBHE C
BOI0M. Moaudukanuu cepsl, ¢pa3oBas Auarpamma
cepbl. XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB
3JIEMEHTOB NOJATrPYIIIbI cephl. ['uapuapl cepsl,
CeJIeHa, TeJUIypa: CpaBHEHUE YCTOMUNUBOCTH,
BOCCTaHOBUTEJIbHBIX CBOMCTB, KUCIIOTHBIX CBOWCTB
BOJIHBIX pacTBOPOB. Cynb(uasl METAIIIOB,
cynbgansl 1 noyuucyabpuasl. Kucnoponnsie
COEJIMHEHUS CEepBbl, CEJIeHa, TeJTypa: BTOPUYHAS
HNEPUOUYHOCTb, U3BMEHEHNE KUCIOTHBIX U
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB B
psanax okcuaos (SOz - SeO; - TeO2 , SOz - Se0s -
TeO3) 1 COOTBETCTBYIONIUX KUCIIOT. DIEKTPOHHOE
CTpoeHue cynbput, OUCYIbPUT U CyabdaT-HOHOB.
CepHas kuciora u ee coyii. TuocepHas KUCJI0OTa U
ee coym (Trocynbdatel). [[poayKkThl 3amMenieHus B
CEPHOM KUCIIOTE: MOJUCYITh(ATHI,
raJIOr€HaHTUIPUIbI, TIEPOKCO-KUCIIOTHI.
[TonuTHOHOBBIE KUCIIOTHI, CTPOEHHE MOJIUTHOHAT-
MOHOB. ['ajloreHnipl cepel, ceseHa, TeJuypa.

12.

p-3J1eMeHThI V rpyninbl

OO01as xapakTepucTHKa IPymIbl, 0COOCHHOCTH a30Ta.
CKJIOHHOCTh aTOMOB K 00pa30BaHMIO LIEMe, KpaTHBIX
cBszeid. [IpocThie BelecTBa: CTpPOEHUE MOJIEKYJIbI
a30Ta, ero (pu3NUeCcKue U XUMHUYECKUE CBOICTBA,
npo6sIeMa CBA3bIBaHUS aTMOC(HEPHOTO a30Ta;

Mo tubukamu Gocdopa, MBIIIBIKA, CYPbMbI, BACMYTA.
OO11as xapaKTepuCTHKa TUAPUIOB: CTPOSHUE
MOJIEKYJI, TEpPMUYECKasi YCTOWYHUBOCTb,
BOCCTaHOBUTEJIHLHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
CBOMCTBA. AMMUaK: (PU3NIECKUE U XUMHUYECKHE
CBOWCTBA, CBOMCTBA HJIKOTO aMMHUAKa, CBOMCTBA
coselt aMmMoHus. [ upasuH, r’HIpOKCUIIaMUH,
A30THCTOBOJIOPO/IHASL KUCIIOTA, a3U/I-UOH: CTPOCHUE U
cBoiicTBa. KucinopoaHbie coeTMHEHs a30Ta. 3aKUCh
a30Ta ¥ a30THOBATHCTAs KUCJIOTA: CTPOSHHUE MOJIEKYI U
cBoictBa. Oxcup azota (II) — crpoeHne Mosekysbl B
pamkax MetozoB MO u BC, ycroitunBocTh 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 Gocdopa, MBIIIBAKA, CYPbMBI, BACMYTA:
YCTOMYMBOCTb, KUCJIOTHO-OCHOBHBIE U OKUCIMTEIHLHO-
BOCCTaHOBUTENbHBIE CBOICTBA. CTPOEHUE OKCHJIOB
docdopa, cTpoeHne KUCTIOPOICOACPKAIIIK KUCTOT
dochopa, KUCTIOTHBIEC U OKUCTIHTENHHO-

VYcrHblid
ompoc
KonTposbHas
paborta
KomnmokBuym
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BOCCTAHOBUTEIIHLHEIE CBOWCTBA. T"anorenunap!

AJIEMEHTOB VA Ipyniibl.

13.

p-3i1emenTsl IV
rpynnbl

OO011as XxapakTepUCTUKA FPYIIbI, 0COOEHHOCTH
yriepoja. CKIIOHHOCTh aTOMOB K 00pa30BaHHUIO
LIETICH, KpPAaTHBIX CBA3€l. BaneHTHOCTH, cTeneHn
OKHUCJIEHUS U KOOPAMHALIMOHHbIE YnCIIa,
XapaKTepHbIe JJI aTOMOB 3J1eMeHTOB. [IpocThie
BEILIECTBA: TUITHI KPUCTAJUTMUECKUX CTPYKTYP
yraepoaa (anmas, rpagut, KapOuH), KPEMHHSI, 0JIOBA
(o, B, y-bopmbI), CBHHIIA; XUMHUYECKHE CBOMCTBA.
Bonoponnbie coennHenus yrieposia 1 KpeMHHUS:
CTpOEHUE, pa3anyus B PEaKIIMOHHON CIIOCOOHOCTH.
Oxkcupl yriaepoja: CTpoeHue, Gu3ndeckue u
XMMHUYECKHE CBOMCTBA (B3aUMO/JICHCTBUE C BOJOH,
OKHUCJIMTEIHbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA),
KapOOHWJIBI METAJIJIOB. YTOJbHASI KUCIIOTA U €€
cos. OKCUJ KpeMHUSI, KPEMHHEBBIEC KHCIIOTHI,
CHJIMKAThl. 3aKOHOMEPHOCTH B U3MEHEHUU
CTPOCHHS M XUMUUYECKUX CBONCTB OKCHUJIOB U
ruapokcuaoB Ge, Sn, Pb: KuCi10THO-OCHOBHBIE U
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA.

YcrHbIi
o1poc
Kontponsnas
paborta
Komnoksuym

14.

p-3iemenTsl 111
rpynnbl

3aKOHOMEPHOCTH B U3MEHEHHH JIEKTPOHHOM
KOH(UTypaIuu, pailycoB aTOMOB,
ANEKTPOOTPULIATENLHOCTH 371eMEHTOB. OCOOEHHOCTH
6opa. BaneHTHOCTH, CTETIEeHH OKUCIICHUS U
KOOPIMHALIMOHHBIE YMCIIa, XapaKTEpHbIE JJIs1 aTOMOB
anemeHToB. Kpucramiaeckas cTpykTypa, puznueckue
Y XUMHYECKHe cBoicTBa Oopa. [Tomydenue, crpoeHne 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
u OOpHBIX KUCIIOT. PaBHOBecus B pacTBopax OOpHOIA
KUCIIOTBI U €€ COJIel, 3aBUCUMOCTH OT pH.
JlnaronansHOE CXOJICTBO O0pa M KpeMHHUS Ha IIpUMeEpe
THJIPUJIOB, TAJIOT€HUIOB, OKCHJIOB U OKCOKHUCIIOT.
CoemuHenust 60pa ¢ a30TOM: aHAJIOTHS C alIMa30M U
rpadurom. Ouznueckre U XMMUYECKHEe CBOMCTBA Al,
Ga, In, T1. 3akoOHOMEPHOCTH B U3MEHEHHUH CBOICTB
COeMMHEHMI (OKCU/IBI, THPOKCHU/IBL, TaTIOTSHUIBI)
3JIEMEHTOB B CTeNeHU okucneHus +3. KommiekcHbie
coequHeHyst. COeIMHEHNs B HU3IINX CTENEHSIX
OKHCJICHUSI.

YcrabIi
ompoc
KonTposbHas
paborta
KomnmokBuym

15.

S-3jieMeHThI 11 rpynnbi

3aKOHOMEPHOCTH B U3MEHEHUH JIEKTPOHHOU
KOH(Urypaluu, paauycoB aTOMOB,
NIEKTPOOTPULIATENIEHOCTH YJIEMEHTOB.
Ocob6enHoctu 6epuiuHs (IMaroHaJIbHOE CXOJICTBO C
amomMuHueM). CBONCTBA IPOCTBIX BEILECTB,
TUAPUIOB, TAIOTeHUA0B. OKCUIBI U THUIPOKCHIBI:
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB.

YcTHBIN
ornpoc
KoHTpobHast
pabota
KomnokBuym
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Kom1uiekcHble coeIMHEeHusl.

16.| s-3memenTsI I rpynmel (3aKOHOMEPHOCTH B U3MEHEHHH AIIEKTPOHHOMN YerHbii
KOH(HUTypaluu, paauycoB aTOMOB, ompoc
JIEKTPOOTPULIATEILHOCTH FJIEMEHTOB. KoHnTpobHast
OcoOeHHOCTH TUTHS (AMATOHAIBHOE CXOJCTBO C pabota
MaraueM). CBOMCTBA MPOCTHIX BEIIECTB: KomokBuym
B3aUMO/JICVCTBUE C KUCIOPOJIOM, BOJIOM.
3aKOHOMEPHOCTHU B CTPOCHHUHU U CBOMCTBAX
COEIMHEHUH C KHCIIOPOI0M, THAPOKCUIOB,

KapOOHATOB, FAJIOT€HUJIOB.

17. HNHepTHbBIE ra3bl DneKTpoHHass KOHPUTypalusi, 3aKOHOMEPHOCTH B YcrHbiit
U3MEHEHUHU CBOMCTB aTOMOB U IIPOCTHIX BEILIECTB B onpoc
rpynne. ITonydenue, XuMu4uecKkre CBOMCTBA KontponsHas
MHEPTHBIX Ta30B (B3aUMO/JICICTBUE C BOJON, CHHTE3 pabota
bapnerra). CtpoeHue u cBoiicTBa pTopH10B KomnokBuym
kceHoHa. KucnopoiHble coelMHEeHNs] KCEHOHa.

18. Crtpoenue Koopaunanmonnas reopust Bepuepa. [lonstus: YcTHbI

KOMILJIEKCHBIX LEHTPAJBHBIN aTOM, JIMTaHbl, BHEIIHSS U ompoc
coeIMHeHn BHYTPEHHsIs1 chephl KOMIUIeKca, KoopauHanioHHoe | KommokBuym

YUCII0, IEHTATHOCTH Juranaa. Homenknarypa
KOMIUTIEKCHBIX COCTMHEHHH, H30MEPHsI
KOMIUTEKCHBIX COCTUHEHHM.

CtpoeHune KOMIUIEKCHBIX COEUHEHHM C MO3ULIMI
merona BC. ['ubpuauzanus opoutaneii npu
00pa30BaHUM OKTA3APUUYECKHX, TETPAIIPUUECKUX U
KBaJPaTHBIX KOMIUIEKCOB. CIIMHCBS3aHHBIE U
CIIMHCBOOOIHBIC, BHYTPH- U BHEITHEOPOUTAIILHBIE
KOMIUIEKCHI, HeocTaTku metona BC. Teopus
kpucraumueckoro nojs (TKIT). O6bsicHenune
YCTOWYMBOCTU KOMIUIEKCOB. Paciiennenue d-
opOuTasei IeHTpaIbHOr0 aToMa B
KPUCTAJUIMYECKOM I0JI€ OKTa3IpUIYECKOTO,
TETPa’IpUYECKOr0, TETPAroHaJIbHO-
OUNMpPaMUIATBEHOTO U KBAJAPATHOTO KOMILJIEKCOB.
Hu3sko- u BBICOKOCIMHOBBIE KOMILIEKCHI. CBS3b
SHEPTUM PaCLIEIVIEHUS C OKPACKOM KOMILIEKCa,
CHEKTPOXUMHUYECKUH Psijl JIMTAaHAO0B. DHEPrus
ctabunm3anuu kpuctamuinueckoro nois (OCKII).
Pacuetr DCKII m1st okTasipuyeckux u
TeTpa’ApudecKux KoMiiekcoB. [lonstue 06
spdexte Ana-Temnepa. [Ipumenenune metona MO k
KOOPJAWHALIMOHHBIM COEIMHEHUSM - TEOPUS MOJIA
auranaoB (TILT). IToctpoenue sHEpreTHYecKux
quarpaMm MO 151 OKTa3puuecKuX KOMIUIEKCOB
0e3 ydera U ¢ y4eTOM U T-TIepeKpPhIBaHUSL.
CpaBHEHME PA3TUYHBIX METOJIOB OMMCAHUS
CTPOEHMS KOMIUIEKCHBIX cOeqMHEeHNH. Peakunu
KOMILJIEKCO0OpazoBaHus B pacTBopax. KoHCTaHTHI
HECTOMKOCTU U YCTOMYMBOCTH KOMILJIEKCHBIX
coenuHeHui. Kunetnuecku naOuibHbIE M HHEPTHHIE
KOMIUIEKChl. MeXaHu3M peakiuii oOMeHa JIMTaH 0B
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19. d-3emenTn IV DneKTpoHHas KOHPUTYpaIus, pa3Mep, XapakTepHble| Y CTHBIN
rpynmnsl CTENEHH OKUCJIEHMS U KOOPJMHALIMOHHBIE YHCIIa ompoc

aTOMOB JIEMEHTOB rpynibl. CBONWCTBA IPOCTHIX KontponsHas
BEIIIECTB, OKCUJIOB U THUIPOKCUIOB. CTpyKTYypa paborta
CMEIIAHHbIX OKCUJ0B TUTaHa, XMMHS BOJHBIX KomnokBuym
pPacTBOpPOB, KOMILJIEKCHBIE COEAMHEHUS.
CoenuHeHys TUTaHA B HU3IIKX CTEMEHAX
OKHCJICHUSL.

20. |d-31emenTBI V rpynmbl | DIeKTpOHHAS KOHPHUTYpaIysi, pasMep, XapaKTepHbIe YerHbii
CTENIEHU OKUCIJIEHHS U KOOPAMHALIMOHHBIE YhCIa ompoc
aTOMOB 3JIEMEHTOB rpymiibl. 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-3memenTnI VI DneKTpoHHas KOHPUTypalus, pa3Mep, XapakTepHble| Y CTHBIN

rpynmnsl CTENEeHH OKUCIIEHHS U KOOpJMHAIIMOHHBIE YHCIIa ompoc
aTOMOB JIEMEHTOB rpynibl. CBOKWCTBA IPOCTHIX KoHnTtposbHas
BeniecTB. COeIMHEHUSI 3JIEMEHTOB CO CTENIEHbIO pabota
OKHCIIeHUs +6: CpaBHUTEIbHAs YCTOMYHNBOCTD Komnoksuym
OKCHUJOB, KUCJIOT, aHUOHOB, OKUCIUTEIbHAS
CIIOCOOHOCTH, paBHOBECHS B BOJIHBIX PacTBOpaXx,
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 “OpOH3BI".

22. d-anementnr VII DnexTpoHHas KOHGUTypalus, pasMep, XapakTepHble| Y CTHBIN

rpynmnsbl CTEIIEHU OKUCJICHUS U KOOPIMHALIMOHHBIE YHCIIa onpoc
aTOMOB 3JIEMEHTOB I'pynibl. CBONCTBA MPOCTHIX KontponbHas
BeecTB. CoeIMHEHNs MapraHia B CTENEHAX pabota
okucnenus +2, +3, +4, +6, +7: cBoiicTBa (kucinoTHo-| KomutokBuym
OCHOBHBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIIBIHBIC)
OKCHJIOB U THUIPOKCUI0B. COeTMHEHUS HIIEMEHTOB
CO CTENEHbIO OKUCIIEHUA +7: CpaBHUTEIbHAS
YCTOMYHUBOCTh OKCHJIOB, KMCIIOT, QaHUOHOB,
OKHUCJIMTEIbHAs ClIOCOOHOCTb.

23. d-amementnr VIII  |DrexTpoHHast KOHPUTYpaIys, pa3Mep, XapaKTepHbIC YcTHbII

rpynmnsbl CTEIIEHU OKUCJICHUS U KOOPAMHAIIMOHHBIE YMCIIa omnpoc
aTOMOB 3JIEMEHTOB I'PYIIIIbL. JJIeMeHThl noArpymibel  |KoHTpoapHas
JKEJIe3a: CBOMCTBA ITPOCTBIX BELIECTB, YCTONYUBOCTD pabota
COEIMHEHMH CO CTEMEHbIO OKUCIIEHH +2 1 13, KomnokBuym

KUCJIOTHO-OCHOBHBIE U OKHCITUTENHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA OKCUJIOB U
THAPOKCHAOB. KOMIIEKCHBIE COEMHEHMSI.
Coemunenus xene3a(VI). nemMeHTb! MOATPYMITBI
IUIATHHBL: CBOMCTBA MPOCTHIX BEILIECTB (PEAKIIUH C
KUCJIOTaMU, HEMETAJJIAMH ), COTIOCTABIICHUE CBOICTB
COEIMHEHU B PA3JIMYHBIX CTENEHSX OKUCIICHHUSL.
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1 2 3 4
24.| d-3nemenTsl I rpynnbl [ DnekTpoHHast KOHGUTypanus, pa3Mep, XapakTepHble| Y CTHBIH
CTENEHH OKUCJIEHMS U KOOPJMHALIMOHHBIE YHCIIa ompoc
aTOMOB JIEMEHTOB rpynibl. CBONWCTBA IPOCTHIX KoHnTposbHast
BeuiecTB. COeIMHEHMSI 3JIEMEHTOB B CTEIEHSIX pabota
okucienus +1, +2, +3. KosumokBuym
25.| DeMeHTHI MOOOYHOM |DJICKTPOHHAS KOHPUTYpAIUs, pa3Mep, XapakTepHble| Y CTHBIN
noarpynibl Il rpynmnel |CTENeHN OKUCIEHUS U KOOPAUHALIMOHHBIE YHCTIa ompoc
aTOMOB IEMEHTOB rpynisl. CBONWCTBA IPOCTHIX KoHnTpobHast
BEUIECTB (MECTO B ALY HaNpsHKEHUH, IPUUYMHA pabota
MHEPTHOCTH pTYTH). COEJMHEHMSI FIIEMEHTOB B KomnokBuym
creneny okucnenns +2. Mon Hg,?".
26.| DneMeHThI MOOOYHOM |DJICKTPOHHAS KOHPUTYpALUS, pa3Mep, XapakTepHble| Y CTHBIN
noarpynns! 11T CTEIIEHU OKHUCIECHHUS U KOOPAMHALMOHHBIEC YHCIIA OIpoC
rpynmnsbl aTOMOB pPEIKO3eMENbHBIX 3yeMeHTOB. (CBolicTBa|KoHTpoIbHAS
IOPOCTBIX BEIIECTB, OKCUIOB U THUAPOKCUAOB| paboTa
JJIEMEHTOB B cOCTOSIHMM  okucieHuss  +3.| KoymokBuym
YcTounBOCTh COETMHEHUI co CTETIEHBIO
oKHcCieHus +2 u +4.
AKTUHUN U aKTUHOM/JIBL: CpaBHEHHE dHepruit Sf-,
6d- u 7s-opOuTaneii, HaX0XKJICHUE B IPUPO/IE,
CHOCOOBI OJyYEHHs], YCTOWYMBOCTD CTENEHEN
okucienus +3, +4, +5 u +6 15 2J€EMEHTOB IEPBOI
MOJIOBUHBI Psijia, aHAJIOTHA ¢ d-3JIeMEeHTaMH,
COEIMHEHUS CO CTETNEeHbIO OKUCIEHUS +3 st
3JIEMEHTOB BTOPOM MOJIOBUHBI psifa.
2.3.2 3aHATHS CEMMHAPCKOI0 THIIA.
dopma
HaumenoBanue paznena .
No (Tembi) TemaTuka NpakTUYECKUX 3aHIATHI (CEMUHAPOB) TEKYILETOo
KOHTPOJIS
1 2 3 4
1. CrexuoMeTpruecKue pacueThl Pemenue 3agau
OcHOBHbIE IOHATHUSA U
KonTposbHas
3aKOHBI XUMHUHU
paborta
2. TepMoxuMHuuecKkue pacyeThbl Pemenue 3amau
DHepreTuka u
KonTposbHas
HarpaBJICHUE
paborta
XUMHYECKUX MPOIECCOB
Komnokuym
3. CKOpOCTh XMMHUYECKOH peakluu u xumuueckoe | Pemenue 3amau
paBHOBECHE. KonrtponbHas
XuMHnueckasi KHHETHKa
pabota
KomtokBuym
4. IMHorOKOMITIOHEHTHBIE |KoJIIMraTuBHBIE CBOMCTBA PaCTBOPOB Pemenue 3anau
CHUCTEMBI; PaCTBOPbI KonrtponbHas
pabota
5. |[MHOTOKOMITOHEHTHBIE |DNeKTpoiauTHyeckas qucconuanus. Pacuer pH | Pemenue 3anau
CHCTEMBI; PaCTBOPbI pacTBOpOB. KonrtponbHas
pabota
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6. |OxucnuTensHO- MeTo1 MOHHO-MOJIEKYISIPHOTO OaiaHca. Pemenue 3anau
BOCCTAHOBUTEIbHBIE DNEeKTPOJHBIC TOTECHIUAIBL.
peakuumn
7. |CtpoeHue aToMa. Crpoenue atoma. KBantoBsle uncina. 3anoyiHenue| Pemenue 3agau
[Teprouiecknii 3aK0H  |IJCKTPOHHBIX 000JIOYEK. KommokBuym
Y TIepUOIMYecKast
cucremMa
8. |Xumuueckast cBsI3b Xumnueckas cBsi3b. Metoa BC. ['eomerpus Pemenue 3anau
Moutekyit. [ mOpuan3anms. Komnoxsuym
9. | Xumudieckast CBSI3b Metoa MO JIKAO. Iloctpoenune sHepreTuyeckux | Permenue 3amaq
JTUarpaMM MOJIEKYIT. Komnoxsuym
10.|p-snementst VII rpymiet (["agoreHbl 1 UX COSIMHEHUS. Pemenne 3amau
KontponsHas
paborta
Kosnoksuym
11.|p-anements! VI rpynmnsl | XaabKOT€HbI M UX COCTUHEHHUS. Pemenne 3amau
KoHnTtposbHas
paborta
Komnoksuym
12.|p-anementsl V rpynmsl  (D7eMeHTHI V A TPy Pemenne 3amau
KoHnTtposbHas
paborta
KosmokBuym
13.|p-anements IV rpynmsr |Onements [V A rpymimebr. Pemenue 3amau
KonTposbHas
paborta
KosmokBuym
14.\p-snementst I, 1l u | Onementsl [HA, A u |A rpymm. Pemenue 3amay
rpynm KontponbHas
paborta
KosmokBuym
15.|KomriuiekcHble KoMIuiekcHbIE COETUHEHNS Penrenue 3agau
COCIMHEHUS KontponbHas
paborta
Komnokuym
16.|d-anementst VI rpynmbl | XpoM U €ro COeTMHEHHS Pemenue 3amau
KonTposbHas
paborta
Kosnokuym
17.|d-anementsr VII rpymiisl [ Mapraser] u €ro CoeAnHeHUS Pemenue 3amau
KoHTpobHas
pabota
KomtokBuym
18.|d-anementsr VIII J’Keneszo, ko0anbT, HUKEIb Pemenue 3agau
TPYIIBI KonrtponbHas
pabota
KomnokBuym
19.|9nementsr [ u 1l OnemenTsl [ 1 |l mo6oYHBIX MOATPYIITT Pemenue 3amau
MOOOYHBIX MTOATPYIIIT KontponbHas
pabota
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Kosnoxksuym

2.3.3 JlabopaTopHble 3aHATHSA
JIaGopaTopHbIe 3aHTHS HE TPEIIYCMOTPEHBI YUCOHBIM TIAHOM

2.3.4 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsl — HE IPETYCMOTPEHBI YI€OHBIM TUTAHOM

2.4 IlepevyeHb y4eOHO-METOANYECKOTO ofecTedeHNs 11 CAMOCTOSITEIbHOH PadoThI
00y4YAIOUIMXCS 10 THCHHILINHE (MOIYJII0)

[Tepeyenn yueOHO-METOIUUECKOTO OOCCIICUEHHS TUCIIUIUIHBI

No Bux CPC TI0 BBITIOJTHEHHUIO CAMOCTOSITEIILHOM pabOThI
1 2 3
1 | IIpopabotka yue6Horo |1. Heopranmueckas xumusa. YueOnuk./ A.B. llleBenbkoB, A.A.
(teopetnueckoro)  |Hdpo3goB, M.E. Tamm; mnon.pen. A.B. IlleBenpkoBa.- M.:
Marepuana Jlaboparopus 3uanwmii, 2021.-586 c. ISBN 978-5-00101-029-6

2. Heoprannyeckas xumus. IIpaktukym/ E.W. Apnamnukosa,
E.[A. Jemunosa, B.A. Anemun; non pen. A.B. llleBenbkoBa. M.:
Jlaboparopus 3uanwmii, 2021.-473 ¢. ISBN 978-5-00101-031-9

3. Heopranunueckas xumusi. Bonpocs! u 3agaun / E.B. Kapnosa,
E.1. AppamumkoBa, ['H. Ma3zo wu gp.; mox pea. A.B.
[lleBenbkoBa. M.: Jlaboparopust 3Hanwuii, 2021.-174 c. ISBN 978-
5-00101-030-2

4. Axmetos, H. C. O0miast 1 HeopraHudecKass XuMus ;| yaeOHUK
st By3oB / H. C. AxmetoB. — 12-e uzn., ctep. — CaHKT-
[TerepOypr : Jlanp, 2021. — 744 ¢. — ISBN 978-5-8114-6983-
5. — TexcT : anexkTpoHHsI // JIaHb : 3MEeKTPOHHO-ONOIMOTeUHAS
cucrema. — URL.: https://e.lanbook.com/book/153910

W np. rons! uznanus

6. I'punByn, H. Xumus snemenToB : B 2 T : cnpaBounuk / H.
I'punByn, A. OpHmo ; mnepeBon ¢ adriuiickoro JI. FO.
AmukOepoBoii ; xynoxxauku WM. E. Mapes, H. A. HoBak. — 5-¢
u3n. — Mocksa : Jlaboparopust 3nHanmii, 2021. — 748 c. —
ISBN 978-5-93208-567-7. — Tekct : snexkrpoHHblid / Jlanp :
3JICKTPOHHO-OMOIHOTeUHas cucrema. — URL.:
https://e.lanbook.com/book/166762

7. Heoprammueckas xummsa: B 3-x tomax/ Ilox pen. HO.J.
TperbsikoBa: T1: ®U3UKO-XMMUYECKHUE OCHOBBI HEOPTaHUYECKOU
XUMHH: YUeOHUK JUTsl CTy[. Bbicil.y4yeO. 3aBeaenuil/ M.E. Tamwm,
0. /1. Tpetpsakos; - M: U3naTenbckuit eHTp «Akaaemus», 2004.
—240c.

8. Heopranuueckas xumus: B 3-x Ttomax/ Ilom pen. HO..
TpetbsikoBa: T2: Xumusi HenepexoJHBIX HJIEMEHTOB: YUYeOHUK
Uis  CTyd. BblcuLyudeO. 3aBemenmii/ A.A. [Iposmos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3narenbckuii
HeHTp «Akanemus», 2004. — 368c.

9. Heopranuueckass xumus: B 3-x tomax/ Ilom pen. HO..
TperbsixoBa: T3: Xumus mnepexoaHbix d3ieMeHToB Kh.1:
Y4eOHuk 11 CcTyq. BbIciI.yueO. 3aBeaenuit/ A.A. J{po3mos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3narenbckuit
HeHTp «Akagemus», 2007. — 352c.
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10. Heopranmueckas xumus: B 3-x tomax/ Ilox pen. FO.J.
TperpsikoBa: T3: Xumus mnepexogHbIXx d3JeMeHToB KH.2:
Y4eOHuk i CTy/. BbIcHI.yueO. 3aBeacHuii/ A.A. Jlpo3nos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3narenbckuit
eHTp «Akamemus», 2007. — 400 c.

11. Meroauyeckue peKOMEHIAUKM K OpraHU3aluUd ayJIuTOPHOU
M BHEAYAUTOPHON (CaMOCTOSITENBHOM) pPabOThl CTYACHTOB:
meroguueckue ykasanus / coct. T.II. Cropoxenko, T.Bb.
[lounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

12. Kpatkuii Kypc TEOpETHYECKOW HEOPraHWYECKOW XHMHU :
yueOHnoe mocoobue / E. I'. I'onuapos, B. 10. Kongpamun, A. M.
Xosug, 0. I1. AdpunorenoB. — Cankrt-IletepOypr : Jlans, 2021.
— 464 c¢. — ISBN 978-5-8114-2456-6. — Tekcr :
AIEKTPOHHBIN // JIaHb : ANEKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL: https://e.lanbook.com/book/167411

13. TTaBnoB, H. H. O0mmas 1 Heopranndeckass XUMHs : y9eOHUK /
H. H. TlaBnmoB. — 3-¢ u3n., ucnp., gon. — Cankr-IlerepOypr :
Jlanp, 2021. — 496 c¢. — ISBN 978-5-8114-1196-2. — Tekcr :
AIEKTPOHHBIN // JIaHb : ANMEKTPOHHO-OMOINOTEYHAST CUCTEMA. —
URL.: https://e.lanbook.com/book/167910

14. O6mas u HeopraHudeckas XUMHs : yueOHOe mocobue : B 2
tomax / E. B. CaBunkuna, B. A. Muxaiinos, 0. M. Kucenés [u

ap.]. — Mocksa : JlaGoparopust 3Hanu#, [6. r.]. — Tom 1 :
3akous! 1 koHenuuu — 2018. — 494 ¢. — ISBN 978-5-00101-
602-1. — Tekcr: oanekTpoHHbIM // JlaHb : DJIEKTPOHHO-
OubIMoTeYHAs cucTema. — URL.:

https://e.lanbook.com/book/107884

IloaroroBka x
CEMUHAPCKHUM 3aHATUIM

1. Heopranmueckass xumus. YueOHuk./ A.B. IlleBenbkoB, A.A.
Hpo3mos, M.E. Tamm; mnoxa.pean. A.B. IlleBenbkoBa.- M.:
JlaGopartopust 3nanui, 2021.-586 c. ISBN 978-5-00101-029-6

2. Heopranunueckas xumus. [Ipaktuxkym/ E.W. Apnamnaunkosa,
E.[A. Jemunosa, B.A. Anemun; o pen. A.B. IlleBenbkoBa. M.:
JlaGopartopust 3nanui, 2021.-473 c. ISBN 978-5-00101-031-9

3. Heopranmueckas xumusi. Borpocsl u 3amauun / E.B. Kaprosa,
E.N. AppamuukoBa, I'H. Ma3zo wu gap.; mox pea. A.B.
[IleBenbkoBa. M.: Jlaboparopus 3Hanwuii, 2021.-174 c¢. ISBN 978-
5-00101-030-2

4, AxmeroB, H.C. OOmas u HeOpraHuyeckas XUMHS
[DnexTponHnslit pecypc]| : yued. — OnekTpoH. naH. — CaHKT-
[TerepOypr : Jlawp, 2014. — 752 c. — Pexum npocryma:
https://e.lanbook.com/book/50684

5. I'punByxn, H. Xumus snementoB : B 2 T : cnpaBouHuk / H.
I'punByn, A. OpHmo ; nepeBox c¢ anrmmiickoro JI. IO.
AnukOepoBoii ; xynoxuuku 1. E. Mapes, H. A. HoBak. — 5-e
3. — Mocksa : JlaGopartopus 3Hanmii, 2021. — 748 c. —
ISBN 978-5-93208-567-7. — Tekct : »neKTpoHHbIH // JlaHb :
ANEKTPOHHO-ONOIHOTeYHAs cucrema. — URL:
https://e.lanbook.com/book/166762

6. Heopranuueckas xumus: B 3-x tomax/ Iloxm pen. HO.L.
TperbsikoBa: T1: OU3UKO-XMMUYECKHE OCHOBBI HEOPTAHUYECKOMH
XUMHH: YU4eOHUK s CTyJ. BhicuL.y4e0. 3aBenennii/ M.E. Tamwm,
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https://e.lanbook.com/book/167411
https://e.lanbook.com/book/50684

FO.J. TpetpsikoB; - M: U3narenbckuii eHTp «Akagemus», 2004.
—240c.

7. Heopranmmueckas xumus: B 3-x tomax/ Iloxm pen. HO..
TperbsixoBa: T2: Xumusi HenepexoJHBIX AJIEMEHTOB: YUYeOHUK
s cryn.  Beicmnyde6. 3aBenenui/  A.A.  [posznos,B.IIL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: Uznarenbckuit
HeHTp «Akamemus», 2004. — 368c.

8. Heopranmueckass xumus: B 3-x tomax/ Ilom pen. HO..
TperpsikoBa: T2: Xwumus mnepexoaHbix d3iaeMeHToB KH.1:
Y4eOHuK i CTy/. BbICHI.y4eO. 3aBeacHuii/ A.A. J{po3mos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: Uznarenbckuit
eHTp «Akamemus», 2007. — 352c¢.

9. Heopranwmueckas xumwus: B 3-x Ttomax/ Ilom pem. HO.M.
TperpsikoBa: T2: Xwumusi mnepexogHbIX d3JeMeHTOB KH.2:
VYuebHuuk s crya. Boicul.y4ed. 3aBeneHuit/ A.A. Jlposmnos,B.I1.
3nomanos, I.H. Ma3zo, ®.M. CnupunoHos; - M: U3narenbckuit
eHTp «Akaxemus», 2007. — 400 c.

10. COopHUK 33734 10 HEOPraHMYECKOW XUMHUU: y4el. mocodue
st cTyn. Beicin yueO.3aBenennit /| E.W. Apnmamnukosa, I'.H.
Mazo, M.E. Tamm; mnox pea. FO.J. TperpsikoBa. — M.:
N3natenbekuii meHTp «Akamemus», 2008. — 208 c.

11. 3aiine O.C. 3amauun, ynmpaKHEHHs] U BOIMPOCHI MO XUMHU:
VYu4eb. mocobue nmst By30B. — M., Xumusi, 1996. — 432 c.

12. CeupunoB B.B., [lonkoBuu I'.A., BacunbeBa I'.1. 3anaum,
BOIIPOCH M YIPAKHEHHS MO OOIIeld M HEOPraHMYECKOW XMMUHU.
/MuHnck «YHuBepcuterckoe», 1991. — 350 c.

13. Meroauyeckre peKOMEHIAIIMU K OpraHu3aIiiy ayJuTOPHON
Y BHEAYJIUTOPHOH (CAaMOCTOSATEIHHOM ) pabOTHI CTY/IEHTOB:
meroanueckue ykazanus / coct. T.I1. Ctopoxxenko, T.b.
[Tounnok, A.B. becranos, H.B. Jlo3a. — Kpacnonap: Kybauckuit
roc. yu-1, 2018. 89 c.

14. KpaTkuii Kypc TEOPETHUYECKON HEOPTraHWUYECKON XUMHUH :
yaebOHoe nmocobue / E. I'. 'onvapos, B. 10. Konapamun, A. M.
Xosug, 0. I1. Abunorenos. — Cankr-IletepOypr : Jlans, 2021.
— 464 c. — ISBN 978-5-8114-2456-6. — TekcrT :

AJICKTPOHHBIH // JIaHb : 37IEKTPOHHO-OMOINOTEYHAS CHCTEMa. —

URL.: https://e.lanbook.com/book/167411
15. ITaBnoB, H. H. O0m1as u Heopranuyeckas XUMHsl : yIeOHUK /
H. H. ITaBnoB. — 3-e u3x., ucnp., non. — Cankt-IlerepOypr :
Jlanw, 2021. — 496 ¢. — ISBN 978-5-8114-1196-2. — Texkcr .
AJICKTPOHHBIH // JIaHb : 3NIEKTPOHHO-OMOINOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/167910
16. O6u1as u HeopraHuueckast XuMHus : ydeOHoe mocoodue : B 2
tomax / E. B. CaBunkuna, B. A. Muxaiinos, FO. M. Kucenés [u
ap.]. — Mocksa : JIabopatopust 3Hanwuil, [6. r.]. — Tom 1 :
3akoHs! ¥ koHHenuu — 2018. — 494 ¢. — ISBN 978-5-00101-
602-1. — TekcT : 21eKTpOHHBIH // JIaHb : 31€KTPOHHO-
oubnmoreuynas cucrema. — URL:
https://e.lanbook.com/book/107884

[ToaroroBka Kk TEKyIemy
KOHTPOJIIO

1. Heopranuueckas xumus. YueOHuk./ A.B. IlleBenbkoB, A.A.
Hpo3noB, M.E. Tamm; mnoa.pen. A.B. IlleBenbkoBa.- M.:
Jlaboparopus 3uanmii, 2021.-586 c. ISBN 978-5-00101-029-6
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https://e.lanbook.com/book/167411
https://e.lanbook.com/book/167910

2. Heoprannueckas xummus. [Ipaxtuxym/ E.M. Apnamnukosa,
E.[. Hemunosa, B.A. Anemun; non pea. A.B. lllesenbkoBa. M.:
Jlaboparopus 3uanmii, 2021.-473 c. ISBN 978-5-00101-031-9

3. Heopranunueckas xumus. Bompocsr u 3amaun / E.B. Kapnosa,
E.N. AppamnuxoBa, ['H. Mazo wu ap.; mom pen. A.B.
leBenvkoBa. M.: JlJaboparopus 3nanwmii, 2021.-174 ¢. ISBN 978-
5-00101-030-2

4. AxwmeroB, H.C. OOmas wu HeopraHWyecKas XHUMHS
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Y4eOHO-METOMYECKHUE MaTepualbl IS CaMOCTOSTEIbHONH pabOThl OOYyJaronuxcs W3
9KCIIa MHBAIHJIOB U JIUIL C OTPAaHWYCHHBIMU BO3MOKHOCTSIMH 370p0oBbsi (OB3) mpenocTaBisiroTest
B (popmax, alanTUPOBAHHBIX K OTPAHHYEHUSAM MX 37JOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

J1J1s1 TUT] ¢ HApYIICHUSIMHA 3PCHHS:

— B ITIeYaTHOM (hopMe YBEITHMUCHHBIM MIPUDTOM,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 TUT] ¢ HApYIISHUSIMH CITyXa!

— B IIe4aTHOM opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 T C HapyIIEHUSIMEA OTIOPHO-JIBUTATEIBHOTO amiapara:

— B IIeYaTHOM ¢opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeYeHb MOJXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.

3. OoOpa3oBare/ibHbIE TEXHOJIOTMH, NPHUMEHsieMble NPU OCBOCHMH IMCUHHMILIHHBI
(MoxyJis)

B cootBerctBun ¢ tpedoBanusmu GI'OC BO no nHampaBieHHI0 « XUMUS» pealn3aius
KOMIIETEHTHOCTHOTO TOJIX0/1a MPeAycMaTpUBaET MIUPOKOE UCTIOIB30BaHUE B yUEOHOM Ipoliecce
aKTUBHBIX M MHTEPAKTUBHBIX (OpM IpoBeleHHs 3aHsATUH. VIHTepakTuBHOE 00ydeHue - myTh K
YIPaBICHUIO CHCTEMBI CAMOCTOSITENILHOM PabOTHI CTYAEHTOB.

TexHoIOTHSI UHTEPAKTUBHOTO O0YYEHHS 3aKJIFOUAETCS B TOM, YTO HA MPOTSHKEHUH BCETO
y4eOHOTO0 BPEMEHH MPOUCXOIUT OOMEH MHEHMSIMHU, BBICTYIIMBAIOTCS W OOCYXKIAIOTCS pa3HbIE
TOYKH 3pEHHs] CTYIEHTOB. VIHTEpaKkTUBHBIE METOABI - 3TO CIOCOOBI IIeNEHANPABIEHHOTO
YCUJIEHHOTO B3aUMOJEHCTBUS IMPENOJABATENEH U CTYAEHTOB IO CO3JAaHUIO ONTHUMAJIbHBIX
yCIOBUH mpoliecca 00ydeHusl.

Opranuzanus HW3y4eHUs MaTepuaia Kypca OCYHIECTBJISETCS Ha OCHOBE CHCTEMHO-
NEeSITeNFHOCTHOTO TMOAXO0Ja W PEKOMEHJANUN TMO3TAHOTO (HOPMUPOBAHHS YMCTBEHHBIX
nevctBuid. [Ipy OCBOEHMM IUCLMIUIMHBI HMCIOJIB3YIOTCS KAaK TPAaAULHMOHHBIE, TaK W HOBBIE
[E€1IarOrMYeCKUe TEXHOJIOTHUH. JIEKIIMM 1 CEMUHAPCKUE 3aHATUS SABIISIOTCS TPAAULUUOHHBIMU IIPU
o0yueHUHU B By3aX U CHOCOOCTBYIOT (DOPMHPOBAHUIO Y CTYACHTOB 0a30BBIX 3HAHUM, OCHOBHBIX
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MBICJIUTENbHBIX ONEPALUH, Pa3BUTHIO JIOTUKH. JIEKIIMM HOCAT MOTHBAIIMOHHO-TI03HABATEIbHBIN
xapakTep. CeMHMHapcKue 3aHSATHS MMEIOT MNPOOJIEMHO-TIONCKOBBIA Xapakrtep. Pemenue
KOHKPETHBIX XMMHUYECKHX 3aJay I03BOJISIET PEain30BaTh TBOPYECKYIO NESATEIBHOCTh, Pa3BUTh
KOMMYHHMKAaTHUBHYIO CIIOCOOHOCTh KaXJOIO CTyJ€HTa, HAy4UTb €ro apryMeHTUPOBAHHO
BBIPA)KaTh CBOM MBICIM B IPUCYTCTBUHM JApPYrux. B KkadecTBe CiI0BECHO-HArJIJHOTO METOAA
00y4YeHHs HCIIOIB3YETCS JEMOHCTPAIIMOHHBIN XUMHYECKUI IKCIIEPUMEHT, KOTOPBIH MPOBOANUTCS
IIPY YTEHUU JIEKUUN U MPOBEIECHUH Ja00PATOPHBIX 3aHATUH. JEMOHCTPAIIMOHHBIN SKCIEPUMEHT
MIO3BOJISIET TpEIoJiaBareiio cHopMHUpOBaTh HUHTEPEC K NPEAMETY y CTYIEHTOB, OOydaer
IpyUeMaM TEXHUKH JIaDOpaTOPHOTO SKCIEpUMEHTA. JIEeMOHCTpAallMOHHBIA 3KCIIEPUMEHT -
HUCTOYHUK IPUOOPETaEMbIX CTYJEHTOM 3HAHWH, HABBIKOB, YMEHHUM; CpPEICTBO IPOBEPKU
VMCTHHHOCTH BBIJIBUTAEMBIX THIIOTE3, PEIICHHUS YYEOHBIX M UCCIIEA0BATEIBCKUAX MTPOOIEM.

Jnst noBeimenust 3¢GGEKTUBHOCTH y4eOHOTO TMpoIlecca HUCMOJIB3YIOTCS CIESAYIONINE
o0pa3oBaTeibHbIE TEXHOJOTUHU: HHPOPMAIIMOHHO-PA3BUBAIOLINE TEXHOJIOTUH, HAPaBJICHHbIE HA
¢bopMHUpOBaHHME CHUCTEMbl 3HAHMM, 3allOMUHAaHME U CBOOOJHOE ONEPUPOBAHUE HUMHU.
Wcnonb3yercss MeTon NpoOJEMHOrO H3JIOKEHHS MaTepualia, CaMOCTOSITEIbHOE W3Yy4YeHHeE
JUTEpaTyphl, NMPUMEHEHHE HOBBIX HH(OPMALMOHHBIX TEXHOJOTUH I CaMOCTOSITEIbHOTO
MOTIOJHEHMs] 3HAHUI BKJIOYas UCIOJb30BAaHUE TEXHUYECKUX U JJIEKTPOHHBIX CPEICTB
nH(pOpMalLIUY; EATEIbHOCTHBIE MPAaKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOIMH, HalpaBieHHbIE Ha
(dbopMHpoBaHHE CHUCTEMBl MpPO(EecCHOHANBHBIX MPAKTUUECKUX YMEHUH TpU MPOBEJIECHUU
AKCIEPUMEHTAJIbHBIX UCCIIEI0BAaHUM, 00€CTIeYMBAIOIINX BO3MOKHOCTh KA4YECTBEHHO BBINOJIHSATH
po(ecCHOHANBHYIO IeATENbHOCTD; Pa3BUBAIOLIUE TPOOIEMHO-OPUEHTUPOBAHHBIE TEXHOIOTHH,
HampaBlIeHHble Ha (OPMUPOBAHME W Pa3BUTHE NPOOJIEMHOTO MBIIUIEHUS, MBICIUTEIHHON
aKTUBHOCTH, CIIOCOOHOCTH BHJETh U (OPMYyIUpOBaTh MpoOIeMbl, BbIOMpaTh CIOCOOBI H
CpeAcTBa AN MX PpEIIeHUs; TEXHOJIOTMH JIMYHOCTHO-OPUEHTHPOBAHHOIO  O0y4eHus,
MO3BOJIAIOIINE CO3/laBaTh MHAMBUIYallbHbIE 00pa30BaTeNbHbIE TEXHOJOIMH, 00ECIEUNBaIOLINE
y4YeT Pa3IUYHbIX CHOCOOHOCTEH 00ydarolmuX, CO3AaHue HEOOXOAMMBIX YCIOBUHM Ul pa3BUTHS
UX UHAUBHUIYAIBHBIX 0COOEHHOCTEH.

JUi MHBAJMIOB M JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 3/10pOBbSI MOTYT OBIThH
HCIOJIb30BAHBI oOpa3oBaTelibHbIE TEXHOJIOTUH, MIO3BOJISIIOIIHAE MOJIHOCTBIO
WHAWBUIYAIIN3UPOBATh COJEP)KAHUE, METOJbl M TEMIIbl y4eOHOM JesATeIbHOCTH, BHOCHUTh
BOBpPEMsI HEOOXOJMMbIE KOPPEKTUBBI KaK B JAEATENbHOCTh CTYACHTa-MHBAJIWAA, TaK M B
JESITEIIbHOCTD IIPENOIaBaTEN .

Bun 3anstus Hcnonp3yemMble HHTEPaKTUBHBIC TexHOJOrHH | KonmnyecTBo
4acoB
CemMuHapCKue 3aHITUS becenpl,  pa3dop  curTyanwmii,  peuicHUE 98
PO OJIEMHBIX MPAKTUKO-OPHEHTUPOBAHHBIX
3aJIaHHH, pe3CHTAIHS pa3paboToK,
KOH(EPECHIINHN
Hroro 98

4. OueHOYHBbIC U METOANYECKHE MATEPHAJIbI
4.1 OueHouyHble CcpeACTBA /ISl TeKYyUIEr0 KOHTPOJS YCNeBAeMOCTH H
NPOMEKYTOYHOI aTTeCTALUH.

B coorBerctBuu ¢ [losnokeHHEM O MPOBEAECHUU TEKYLIETO KOHTPOJISI YCIEBAEMOCTH U
POMEXYTOUHOM aTrrectanuu odOyuaromuxcst Kyol'Y u ero ¢unmanos, Tekymuil KOHTpOJIb
YCIIEBAEMOCTH CTYAECHTOB IPOBOJUTCS B LENSAX COBEPUIEHCTBOBAHUS U HENIPEPBIBHOTO KOHTPOJIS
KadyecTBa 00pa30BaTeIbHOrO Mpoliecca, MPOBEPKE YCBOCHUS YUeOHOro MaTepualla, akTHBU3alUU
CaMOCTOSITEJIbHOW paboThl CTYAEHTOB. TeKyInii KOHPOJIb 3HAHUN CTYIEHTOB OCYILIECTBIISETCS
MIOCTOSIHHO B TE€YEHUH y4eOHOTro roja. Buabl TEKylero KOHTPOJIS: YCTHBIM OMpPOC M pelIeHue
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pacyeTHBIX 3aJa4 Ha CEMUHAPCKUX 3aHATUAX, KOJUIOKBHYMBI U KOHTPOJIbHBIE pabOoThl, MPOBEpKa
3HAHWI [0 PE3yJIbTaTaM CaMOCTOSTEIbHON PabOTHI CTYJICHTOB, OIICHKA aKTUBHOCTH CTY/ICHTA Ha
3aHATUAX.
OCHOBHBIM BHJOM TEKYILErO KOHTPOJSI 3HAHUH CTYJEHTOB OYHOH (PopMbl 0OydeHHS
SABJISICTCA BHYTPUCECMECTpPOBAA AaTTCCTAllMA, KOTOpasd IMPOBOAUTCA OAWMH pa3 B CEMCCTPp B
00s13aTEIbHOM TIOPSJKE HAa BCEX Kypcax B COOTBETCTBHM C TpadMKOM ydeOHOTO mpoliecca
JAHHOTO CEMECTpa M 3aBEepIlaeTcss HE IO3/JHEE YeM 3a MeCAll 10 Hayaja MPOMEXYTOUHOMN
aTTecTaluu.
[IpomexyTouHasi arTecTanusi MPOBOJAUTCS 10 JAHHOW TUCHUIUIMHE B (popMe sK3amMeHa B
1 u 2 cemectpe.

CTpyKTYpa OLIEHOUYHBIX CPEIACTB JJIsl TeK

el U IPOMEKYTOYHOM aTTecTaluu

KOZ[ U HAMMCHOBAHHUC

HanMeHnoBaHue O1IEGHOYHOTO CpE€aCTBa

Ne Pe3ynbraTel 00y4eHust
/T HHAHKATOPA (B cooTBeTCTBUU C 1. 1.4) Tekymui KOHTPOIb Tpomexyrounas
(B cooTBeTCcTBUU C 1. 1.4) arrecrauus
NOIIK-1.1. 3Haer ocHosbl | KoHTposnbHas pabora; Bomnpoc Ha
Cucrematusupyer u | COBPEMEHHBIX T eopHil B | 3amaun st peumenus B JK3aMEHE
aHaTM3UpPyeT obnactn  obwed 1 | gynuropHm.
pE3yabTaThI HeOpramiHeckon Konnoksuym
XIMIIECKITX XUMHUH, CBOHUCTBA
XUMHNYECKUX DJICMEHTOB
3KCIIEPUMEHTOB, N
. U HUX COCOUHCHHM U
Ha6ﬂ}0Herm’ 3aKOHOMEPHOCTH ux
U3MEPEHHM, a TAKKE | paviopar o o
pe3yabTaThl PACYETOB | pepuonam u
CBOMCTB BCHICCTB H | moarpyImmam
MarepualioB IIepuonmueckoit
CHUCTEeMBI Ha OCHOBE
TEOpU O CTPOEHUU
aTOMOB, MOJIEKyl |
HEMOJIEKYIISIPHBIX
BEIIIECTB,; METOJIBI
TTOITyd eHUS
HEOPTaHUYECKIX
BEIIECTB U3 MPUPOTHBIX
00BEKTOB; 0a3oBbIE
MIPENICTABICHUS
XUMHUYECKOU
TEPMOAMHAMUKH u
KHHETHUKH,
XUMHYECKOTO
paBHOBECHSI, KHCIOTHO-
OCHOBHBIX u
OKHCITUTENHHO-
BOCCTAHOBUTEIHHBIX
TTPOIIECCOB.
Vwmeer konuuectBenHo | KoHTponbHas paboTa; Bomnpoc Ha
ONMCHIBATE SIBICHUS W | 3anauu JUIsl PELICHUS B SK3aM€EHe
3aKOHOMEPHOCTH B | ayaHTOpPHH.
HEOPTaHUYECKUX KoJutokBryM
CHUCTEeMaX Ha OCHOBE
0a30BbBIX 3aKOHOB
oOreit u
HEOPTaHUYECKOH
XUMHH.
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Bnaneer meronamu | KontposnbHas paboTa; Bompoc Ha
aHamsa - pesyJbTaToB 3ajauu i peuieHus B JK3aMEHE
XUMHUYCCKUX U3MCPCHUUN ayAUTOPUHU.
HA  OCHOBE  CHCTEMB! | Ko noxpmyMm
(dhyHIaMeHTaIbHBIX
XUMHUYECKUX TIOHSTHH,
0a30BBIX 3HaHUHN
(dhyHIaMeHTaIbHBIX
pa3enoB XUMHUH.
NOIIK-1.2. 3Haer metoabl | KontponsHas padora; Bomnpoc na
[Ipemnaraer U3yYeHHUsT W aHaiuu3a | 3ajayul JUIsd pelieHus B dK3aMeHe
WHTEPIIPETAINIO CBOWCTB ayJIMTOPHUH.
pe3yabTaToOB HEOPraHMYECKUX KomnokBuym
COOCTBEHHBIX BEIIIECTB u
IKCIIEPUMEHTOB U | MaTepHalos,
pacudeTHo- MEXaHU3MBI "
TEOPETUYECKUX 3aKOHOMEPHOCTH
pabot C | mpoTeKaHus
WCTIOJIb30BaHUEM XUMHYECKHX
TEOPETUICCKHIX MIPOLIECCOB.
OCHOB YMmeer npoBouTh | KoHTposbHas padoTa; Bomnpoc Ha
TPATUITHOHHBIX U | KAYeCTBCHHBIN W | 3amaun TS peIICHAs B IK3aMeHe
HOBBIX Pa3aeiioB | KOJTMYeCTBEHHBIH ayJIMTOPHUH.
XUMHH aHanu3 xumuueckoro | Komnoksuym
COCTaBa BEIIECTB C
HCII0JIb30BAHUEM
pacyeTHbIX METOJIOB
omnpeneneHus PU3NKo-
XUMHYECKUX
BEJIMYMH.
Bnaneer pacuernsivu | KonTposbHas padora; Bomnpoc na
METOJaMu ONpezieneHus | 3aadn Ui PEIICHHS B AK3aMEHe
(hM3UKO-XMMHYECKUX ayJIUTOPUM.
BCIIMYMUH IIpU PCIICHUU KOHHOKBI/IYM
IPUKIaAIHBIX
XHUMHUYCCKUX 3ada4
NOIIK-1.3. 3HaeT 3Tanbl KonTponbhas paboTa; Bompoc Ha
dopmynupyer IJTAHUPOBAHHUS, 3amauu Uil pelIeHus B AK3aMEHe
3aKIIIOUEHUS ¥ | mpoBefeHHs U ayJIUTOPUH.
BBIBOJIbI 10 | onucanus KomnnokBuym
pe3ylbTaTtaM aHaIU3a | y v ioro
JIATCPaTypHBIX JKCIIEPUMEHTA C
JTAHHBIX,
[ENbI0 U3yYSHHS
COOCTBEHHBIX 8
AKCIIEPUMEHTATBHBIX PEAKIMOHHOH
- pacueTHO- CMOCOOHOCTH BEIECTB
TEOPETHUYECKHX 1 MaTepHaiios.
paboT  XmMHeCKOH YMeeT npoBOIUTh KonTponbhas paboTa; Bompoc Ha
HATpaBJICHHOCTH 3amaun U1l peIIeHUs B AK3aMEHE

IMMOUCK JINTCPATYPHBIX
JaHHBbIX U
CpaBHHTeHBHLIﬁ
aHaJIN3 PE3yJIbTaTOB

ayJIMTOPUN.
Konnoxsuym
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COOCTBEHHBIX
IKCIIEPUMEHTOB U
pacyeTHo-
TEOPETHUYECKUX paboT

Bnaneer meronamu KonTponbHas pabdoTa; Bomnpoc na
KOMIUIEKCHOTO 3amauu i peuieHus B AK3aMEHE
CHUCTEMHOI'O IToaAXo0Ja K aYI[I/ITOpI/II/I.

PaccCMOTPEHUIO KosmoxkBuym

XUMHNYCCKHX ITPO1ECCOB

Y CBOWCTB

HEOPraHUYECKUX

BCUIECTB U MaT€puraioB

TunoBbie KOHTPOJIbHbIE 32JAHUA UM HHbIE MaTepUAJIbl, He00X0AMMbIe ISl OLlEHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOIIHX ITall bl
¢dopmMupoBaHUs KOMIIETEHUMI B Ipolecce 0CBOCHUS 00pa30BaTeIbHO NMPOrPaMMbl

4.1.1 Illpumepnl BONPOCOB IJISI YCTHOT'O ONIPOCA HA CEMHMHAPCKUX 3aHATHAX
Tema «I"ajioreHbl M UX COETUHEHU

1. KakoBa »iexkTpoHHass KOHQUTypaluss aTOMOB JJieMeHTOB 17-i1 rpymmbi? Kakwe
CTETIeHU OKHCIIEHUSI XapaKTepHbI AJs 3THX 21emMeHToB? [IpuBenuTe npuMepsl COSUHEHUNA 3TUX
AIIEMEHTOB B PA3JINYHBIX CTENEHSIX OKUCICHHUS.

2. Kak menstorcs mo rpymnme F-CIl-Br-I: a) paguycsl aromoB, 0) mepBblii MOTEHIIHAI
MOHM3AIUH, B) JIEKTPOOTPHULIATEIHLHOCTH aTOMOB?

3. Kak mosydaroT rajoreHbl B BHUJIE HPOCTHIX BEIIECTB B MPOMBILUIEHHOCTH U B
naboparopun? Hanumure ypaBHEHUSI COOTBETCTBYIOLIUX PEAKIUH.

4. Kak u3MEHSIOTCS OKHCIUTEIbHBIE CBOMCTBA B psanay ramorenoB Fo—Cl—Bro—I,?
[IpousmtocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MpHUMEpaMU XUMHYECKMX peakuuid. B uem
MPOSIBIIAIOTCS 0COOCHHOCTH (TOpa MO CPaBHEHUIO C APYTrUMU rajoreHamu? J[jist okuciauTeabHo-
BOCCTaHOBUTEJIbHBIX MPOLIECCOB HANMILIUTE 3JIEKTPOHHO-MOHHBIE YPAaBHEHUS MOJIypEaKLUi.

5. Kak wm3mensiercss B psay ramorenoogoponoB HF-HCI-HBr-HI: a) mexaromuoe
paccrosuue H-Hal, 6) mpouHOCTb CBSI3H, B) KUCIOTHBIE CBOMCTBA UX PACTBOPOB B BOJE?

6. Kak u3MeHsIFOTCS1 BOCCTAHOBUTEIILHBIC CBOICTBA B psiay ranorenoBoopooB HF-HCI-
HBr-HI? Ilpounmtoctpupyiite 3Ty 3aKOHOMEPHOCTh IpHUMEpaMH XUMHUYecKuX peakiuil. Kak
MOJIYYalOT TallOTeHBOJAOPOIbI? JIJil OKUCIUTENHbHO-BOCCTAHOBUTENIBHBIX MPOIIECCOB HAIMUIINTE
AJIEKTPOHHO-UOHHBIE YPABHEHHUS TTOTYPEaKIIUM.

7. Kak ramoreHsl pearupyioT ¢ Bojaoi? Hanummre ypaBHEHHsS COOTBETCTBYIOIIHX
peakuuii. J[aiiTe onpeneneHne peakuu AUCIPONOPIIUOHHUPOBAHUS.

8. Kakoso nassanue xucnotr HCIO, HCIO2, HCIO3, HCIO4 u u ux couneii. Kak Mensercs
cwia kucioT B psiny HCIO-HCIO2-HCIO3-HCIO4?

9. Kak menstorcs okucnutespHbie cBoiictBa B psigy HC1IO-HCIO2-HCIO3-HCIO4?

10. ComoctaBpre 1o psgy okcokuciaoT HCIO3-HBrOz-HIO3: a) oxucnurensHbie
CBOICTBa, 0) KHCIOTHBIE CBOICTBa, B) TEPMHMUECKYI YCTOWYHMBOCTh. Hamumure ypaBHEHHS
COOTBETCTBYIOIIUX PEAKIIUH.

4.1.2 Tlpumepbl pacyeTHBIX 32124, PACCMATPHUBAEMbIX HA CEMUHAPCKUX 3aHATUIX
1. B cucreme xJ0poBOJOPOJ — BOJIa UMEETCS a3€0TPOIHBINA COCTaB, COOTBETCTBYIOIIUI
conepxkanuto xmopoogopona 20.2 % (macc.). CremeHb OUCCOLMALMK XJIOPOBOJOpOJAA B
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a3e0TpPONHOM pacTBope cocraBiisieT 88 %. Paccuwnraiite 3Hauenue pH pactBopa, ecnu ero
mIoTHOCTH paBHa 1.10 T/ eM®.

2. Paccumraiite maccy 15 % oneyma, KOTOpyr HEOOXOAMMO N00aBUTH K 4.46 KT BOJIBI,
YTOOBI MOJYYUTh PACTBOP C MACCOBOM JI0JIel CepHOM KHCIOTHI paBHOH 4.7 % minoTHOCTHIO 1.035
r / cm®. Paccuuraiite pH monyueHHOTo pacTBOpa, NMPUHSB, YTO cepHAas KUCIOTA MO HepBOii
CTYIIEHH IIOJIHOCTBIO TUCCOLMUPOBAHA, a 110 BTOPOM CTYIIEHH SBISECTCA KUCIOTOM CPEAHEN CUIIbI
¥ XapakTepu3yeTcs KoHcTaHToi gucconmanun Ka (H2S04) = 1.2 - 1072,

3. B 1n BomHOro pactBopa yKCycHOW KHCIOTBI KoHueHTpauuend 0.01 momb /i
comepxutcs 6.27 - 1021 gacTHIl pacTBOPEHHOTO BeIIECTBA B BHJAE MOJEKYIl M HOHOB.
PaccunTaiiTe paBHOBECHBIE KOHUIEHTPALIMU YKCYCHOM KHCIOTBI, MOHOB BOJOPO/Ia, alleTaT-uOHOB
Y 3HaYEHUE KOHCTAHThI AUCCOLUAIIMHN YKCYCHON KUCIIOTHI.

4. PaccuuraiiTe 3HaYeHHs KOHCTaHTBbl THJIpOJIM3a, CcTeneHu ruapoaunza u pH
pa3baBienHoro pactBopa Hutpura ammoHus NHiNO> mpu Ttemmeparype 22 °C. HonHoe
npoussenenre Boiabl paBHo 1107, xomcrtanTel gmcconmanmu  Ka(HNO) =4.0 - 1074,
Kon(NH4OH) = 1.8 - 10°°.

5. Paccumraiite Maccy Xjiopuaa aMMOHHUS, KOTOpYyH0 HeoO0xoaumo no0aButh k 0.5 1
BOJIHOTO pacTBOpa T'MIPOKCHAa aMMOHHS KoHIieHTpanued 0.05 moms / a, uroosr pH pactBopa
ctan paBHbIM 8. CTeneHb AUCCOIMAIIUM COJIM B pacTBope paBHa 90 %, KOHCTAHTa TUCCOIUAIIUN
Kon(NH4OH) = 1.8 - 10°°.

6. Paccumraiite 3HaueHne pH BOJHOTO pacTBOpa a30THCTOM KHCIOTHI KOHIICHTpAIUEH
0.1 mous / 1. Paccumraiite, kakum craHeT 3HadeHne pH mpu mobaBieHnu K 1 J1 3TOro pacrsopa
0.2 moss HuTpHTa HaTpus. CTeneHb aucconuanuu coyim B pactBope paBHa 100 %. Koncranrta
muccormaniu Ko(HNO) =5.1- 1074,

7. VImeeTcss BOAHBIA PacTBOP, HACHIIMICHHBIM JIBYMS COJISIMH — KapOOHAaToM Oapus
KapOOHATOM CTpOHIMA. PaccumTaiiTe KOHIEHTpauum moHoB Ba?*, Sr¥* m COs? B pactBOpe.
ITP(BaCO3) =5.1 - 10°°, TIP (SrC0O3) = 1.1 - 1079,

8. [Ilpomssenenue pacTBOpuMOCTH cymbdara kampius IIP (CaSOs) = 2.5 - 10°°.
PaccuuraiiTe 3HaueHHE paCTBOPUMOCTH COJIM B BoJie. PaccunTaiiTe, BO CKOJIBKO pa3 YMEHBIIUTCA
pacTBOpUMOCTh KapOOHaTa Kajbl[Usi 10 CpPaBHEHHMIO C T[EepBOHAYalIbHOM, eciu K 17
HACBIIIEHHOTO pacTBopa KapOoHaTta Kaiblus A006aBuTh 0.1 Monb cynabdarta maraus. CTeneHb
aucconmanuu cyiabdara Mmaraus o, (MgSO4) = 80 %.

9. Onpenenute, BbINAAET JU ocanok, ecau cmemars 100 mur 0.002 M pactBopa HUTpaTa
cepebdpa u 300 M 0.01 M pactsopa kapbonara Hatpus. TP (Ag.COs) = 6.1 - 10722,

10. Ompenenurte, BBINAACT JIM OCAJA0K, €CIM CMEIIaTh paBHble O0BEMBI PACTBOPA,
comepxamiero 22.2 /1 xmopuaa KajdbliMsg M pacTBOpa, coiepskarmiero 56.8 r/ i cynbdara
Hatpusa. IIP (CaSO4) =6.1-10°. IlpummuTe, 4TO BCE CONM B PACTBOPE UCCOLMUPOBAHBI
MIOJIHOCTHIO.

4.1.3 IlpuMepbl KOHTPOJIbLHBIX padoT
2. Tlonnwiii nepeuenv 8onpocos 01 NOO2OMOBKU K DPEeUMUHe08bIM KOHMPOLIbHbIM

pabomanm:.
PeiiTuHroBasi KOHTpOJbHas paGota Nel

Tema: «OCHOBHBIE NOHSATHS M 3AKOHbI XMMHUH»

Teopernyeckasi HOAr0TOBKA
ATOMHO-MOJIEKYJISIpPHAs] TEOPHUS.
OCHOBHbBIE CTEXHOMETPUUYECKUE 3aKOHBI.
I"a30BbI€ 3aKOHBI.
[ToHaTHE 0 XUMHYECKOM SKBUBAJIEHTE, 3aKOH 3KBHUBAJICHTOB.
OrnpezneneHre aTOMHBIX MaccC 3JIEMEHTOB.
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TunoBbie pPacu€eThbl

- [IpuBenenus o6bema ra3za K HOpMaJIbHBIM YCIIOBUSIM.

- BolunciieHre OTHOCUTENBHOM NIJIOTHOCTH T'a3a M0 €ro MOJIEKYJISIPHOM Macce.

- Onpeznenenue MOJEKYIIPHONH Macchl IO MJIOTHOCTH rasa.

- Berunciienne MoJIsIpHOM MacChl ra3a o MOJIbHOMY 0OBbEMY.

- Onpeznenenue MOJEKYIIPHON Macchl 10 ypaBHeHUI0 MenzeneeBa — Knanelipona.

- Onpeznenenue cpeaHe MOJIEKYISIPHON MacChl CMECH Ia30B 110 OTHO-CUTEJIBHOM IIJIOTHOCTH.

- Onpeznenenue napuuanbHbIX JaBJIECHUN I'a30B B CMECH.

- OnpeneneHne NapUUaIbHBIX JAaBICHUN Ta30B B CMECH 10 OOBEMHOM J0JIe Ta30B B CMECH U
00IIeMy JaBIICHUIO.

- Onpenenenue oObeMa ra3a 1o 3aJaHHOM Macce.

- Onpenenenue Macchl ra3a 1o 3aJ1aHHOMY 00BEMY.

- Berunciienre abCcoJIFOTHOM MacChl MOJIEKYJTBI BEIIECTRA.

- Pacuet ¢akTOpoB 3KBUBAJIEHTHOCTH 3JIEMEHTOB U BEIIECTB 10 XU-MUYECKUM (OpMYsIaMm.

- Beruncnienne pakTopoB SKBUBAJIEHTHOCTH B XUMHUYECKUX PEAKITUSIX.

- Onpenenenue MOJSIPHON MacChl IKBUBAJIEHTA JIEMEHTA.

- OnpeneneHue MOJIIPHON Macchl SKBUBAJIEHTA 3JIEMEHTA 10 €r0 Mac-COBOM /10J1€ B XMMHUYECKOM
COETMHEHUH.

- OnpeneneHne MOJISIPHON MacChl SKBUBAJICHTA CIIOKHBIX BEIIIECTB B PEAKITUAX OOMEHA.

- Onpenenenue MOJSIPHOM Macchl JKBHUBAJIEHTa CJOXKHOTO BEIECTBA IO  peakluu
B3aUMO/ICHCTBUS €T0 C JPYTUM BEUIECTBOM.

- Haxoxnenue npocreiimieit popmyIibl BelecTBa Mo MacCOBBIM JIOJISIM JIEMEHTOB.

- Haxoxnenne wucTUHHONW GOpMyabl BeUIeCTBA IO MAacCCOBBIM JIOJSM 3JIEMEHTOB H
MOJIEKYJISIPHOM Macce.

Ilpumep dunema K peiimunzo60it KOHmMpoOabHoOU pabome Nel:

1. Mpibsk oOpa3yeT Ba OKCHJAA, MaccoBas JOJSI MBIIIbIKA B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunTaiiTe MOJIIpHYIO MacCy SKBUBAJIEHTA MBIIIbsKA B 3THX OKCUAX.

2. O6bém mapoB 0,2 r BemectBa npu 17 °C um maBnenuu 101747 Ila paBen 48 wmi.
Paccuuraiite MOJIIpHYIO MaccCy BEIIECTBA U MacCy OJTHOM MOJIEKYJBI 3TOTO BEUIECTBA.

3. IIpu pactBopenun 11,5 r cMecu aatOMUHUSA, MEAM M MarHus B COJITHOM KHCJIOTE
BBIJIEUIIOCH 7 J1 Ta3a, u3MepeHHoro npu Temmnepatype 0 °C u masnenuu 0,81-10° IMa.

4, HepactBopuMblii 0cTaTOK NEpeBeIEH B paCTBOP KOHLEHTPUPOBAHHOW a30THOM KHCJIOTOM.

[Tpu sTOoM BeIIETIIIOCH 4,48 11 (H. y.) Ta3a. OnpenenuTh COCTaB HCXOHONW CMECH.

PeiiTuHroBasi KOHTpPOJIbHasi padora Ne2

Tema: «3aKOHOMEPHOCTH NPOTEKAHNA XUMHNYECKUX NIPOIECCOB.
JHepreTUKAa U HANIPABJEeHHE XUMUYeCKUX peakuuii. Knmnernka.»

Teopernyeckasi IOAroTOBKA
1. TlomsTus: TepMOAMHAMMYECKass cUCTeMa, mapameTphl ((PyHKIMH)  COCTOSHUSL.

BuyTpenHss sHeprus, Temiora, padora.

2. TlepBbIii 3aKOH TEPMOJIMHAMHKH, NMPUMEHEHHE B XUMHUU: 3aKOH ['ecca, ciencTBus u3
3akoHa I'ecca.

3. CranmapTHOe€ COCTOSHHUE  BEIIECTBA, CTAaHAAPTHBIE  OSHTAIBINUU  0Opa3oBaHMS.
TepMmoxuMuueckue pacdeTsl, OCHOBaHHBIC Ha 3akoHe ['ecca, ukn bopua-I"abepa.

4. TloHsTHE O paBHOBECHBIX MPOIIECCAX B XUMHUYECKON TEPMOJMHAMUKE.

5. Camompou3BOJILHOE M HECAMOTIPOU3BOJIBHOE MPOTEKAHHE MTPOLIECCOB.

27 27



6. Bropoit 3akoH TepMoaWHAMHMKH. lI3MeHeHHE OSHTPONMM B PA3IUYHBIX MPOIECCAX
(XuMuuecKasi peaklusi, HarpeBaHWE BEIIECTBA, (a30BBIN IEpexXoj, pacUIMpEeHHEe ras3a).
BeposiTHOCTHAs TpakTOBKaA MOHATUS “SHTponus’, ypaBHeHUe boibimana.

7. Tperuit 3akoH TepmoauHaMuku (moctynat Ilmanka). Pacuer abcotOTHBIX 3HAYEHUIA
SHTPOIIHH.

8. Kputepun camMonmpou3BOJBFHOTO TPOTEKAHUS XWMHUYECKHUX IIPOIECCOB B Pa3THMUHBIX
CUCTEMAX.

9. Dueprus ['m66ca. Dueprus ['enpmrobua.

10. TepMonuHaMHUUYECKH1 BBIBOJ| 3aKOHA JEMUCTBYIOLIMX Macc.

11. CkOpoCTh XMMHYECKOW PEAKIIHH.

12. 3aBHCHMOCTb CKOPOCTH PEAKIMU OT KOHIIEHTPALMH PEarnpykoIUX BEIIECTB.

13. Mexanu3sm peakiiuu. [Topsaok 1 MOJICKYJIAPHOCTh PEAKIUH.

14. Kunernueckne KpHBBIE peaKIUil TEPBOrO0 KW BTOPOTO MOPSIKOB, OINPENENeHHE KOHCTaHTHI
CKOpPOCTHU U MOpAAKa PEAKIIUHA 11O SKCIICPUMEHTAJIbHBIM JaHHBIM.

15. 3aBHCHMOCTh CKOPOCTH peakiuu OT TeMmiepaTypel: mnpaBuwio Bant-T'obda, ypaBHeHne
Appennyca. [IpencraBneHre o TEOPHUH aKTHUBHBIX CTOJKHOBEHMH M TEOPHUU AKTHBHPOBAHHOTO
KOMITIEKca, (GU3NIECKII CMBICT MPEAIKCIIOHEHITHAIBHOTO MHOXKHUTENS B ypaBHEHUHN AppeHHyCa.

16. Karanmus.

17. Xummaeckoe papHoBecue. [Ipuammmn Jle [llaTenbe.

Tunosblie pacuyersl
- Brbruncnenue CcTaHAApTHBIX TEIUIOT (SHTANbIMM) 00pa30BaHUs BEIIECTB IO TEIJIOBBIM
ahdexTaM peakuil U TEIJIOBBIX d(PPEKTOB XMMHUUECKUX PEAKIMNA MO CTAaHIAPTHBIM TEIUIOTaM
00pa3oBaHUs pearupyouX BEIIecTB.
- Pacyer temnoBoro sddexra peakuuu Mo CTaHAAPTHBIM TEIUIOTaM CTOPAHUS pPEarupyroIIux
BEILIECTB.
- PacyeTsl, OCHOBaHHbIE HAa B3aUMOCBS3U BHYTPEHHEW SHEPTUH U SHTAJIBIINN.
- Beruucnenne usmenenus sHepruu [ m66ca. Onpenenenre BO3MOKHOCTH ITPOTEKaHUs Mporiecca
10 BEJTMYMHE U3MEHEHUsI SHepruu [ nooca.
- Bbluucienue M3MEHEHHMs SHTPOIMU pa3JIMYHBIX IpoueccoB. OmnpeneneHrne BO3MOKHOCTU
MIPOTEKAHHUs MpOIlecca MO BEIMYNHE U3MEHEHUS SHTPOIIUU PEAKLIUU.
- Boruncnenue n3menenust sHepruu ['m606ca XuMHUecKoi peakluy MO 3HaYSHHUSIM CTaHAAPTHBIX
SHTAJBIUN U SHTPOINIUI PEarupyrommx BEeIECTB.
- [Ipumenenune tepMoAMHAMHYECKUX (DYHKUMN IS XapaKTEPUCTUKH CBOWCTB M PEAKIMOHHOMN
CIOCOOHOCTH BEILIECTB.
- BbrunciieHne CKOpoCTH peakiuu N0 KOHLIEHTPALUsIM pearupyrolnx BEIIECTB.
- Onpenenenue nopsiika peaxkuu.
- BnusiHue naBieHus: Ha CKOPOCTb PEAKIIMH.
- OnpeneneHue N3MEHEHUsI CKOPOCTU PEAKLIUU BCIIEACTBUE U3MEHE-HUS TEMIIEPATYPHI.
- BerunciieHne n3MeHeHus: BPEMEHHU MIPOTEKAHUs PEaKLUU IIPU U3ME-HEHUU TEMIIEPaTYphI.
- Onpenenenue TeMrnepaTypHoro kodhGuueHTa peaKiuu.
- BeluncieHne 3Heprum akTUBALUU PEAKIUU.
- BelunciieHre KOHCTaHThI PABHOBECHSI PEAKLIUM 110 PABHOBECHBIM KOHLIEHTPALUSAM
pearupyrolux BEIUIECTB U ONPEAEIEHUE UX UCXOA-HbIX KOHLIEHTPALIUH.
- BelunciieHre KOHCTaHThI PABHOBECHSI PEAKLIMH 110 NTAPLHAIBHBIM JABJIECHUSIM PEarupyrommnx
BEILIECTB.
- BelunciieHre paBHOBECHBIX KOHIIEHTPALUK pearupyronyx BEIIECTB.
- Onpenenenue u3MeHeHus sHeprun [ mO6ca peakiuu Mo BeJIMUYMHE KOHCTAHThI PABHOBECHS.
- Binsinue n3MeHeHusl KOHLIEHTPaluy pearupyroniux BEIIECTB HA CMELIEHUE PABHOBECHS.
- BinsiHue u3MeHeHus TeMIepaTypsl Ha CMEIIEHUE XUMUYECKOTO PABHOBECHS.
- DBpluucieHre paBHOBECHBIX KOHIIEHTpPAUMKd pPEArupyrolMX BELIECTB IIOCIE CMELIECHUS
paBHOBECHSL.
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Ilpumep ounema K peiumunzo80ii KOHmMpoOAbHOU padome No2:

1. OmguH W3 MNPOMBIIUICHHBIX METOJOB IMOJYYEHHUS Kajlusi COCTOMT BO B3aUMOJCHCTBUU
PACIIIABIEHHOTO T'UIPOKCH 1A KATKS ¢ KUIKuM HaTpueM (440 °C).

KOH + Na = NaOH + K
[Tonp3ysice TEpMOAMHAMHUYECKUMH XapAKTEPUCTHKAMU KPUCTAITMYECKUX BEIIECTB, JOKAKUTE,
YTO pPeaKIys BO3MOXKHA.
2. TemnoTel cropaHdsi dTaHa W ITHJIEHA COOTBETCTBEHHO paBHBEI -1560 um -1411 xX/MOb.
Boruncnute AH® peakiyu ruipupoBaHus:

C2Ha + Hz = C2Hs

3. Onpenenute NOPSAOK PEAKLIUU U CpeIHEe 3HAYEHNE KOHCTAHThl CKOPOCTH YKCYCHOATHIIOBOTO
s¢upa npu 30 °C, ecnm 11 HEHTpanm3aIuy paBHEIX YacTel pearupyromieil CMecH N3pacXo10BaH
CJIeNYIONMH 00bEM pacTBOpa T'UIPOKCHAA KaIHs MOJIIpHOU KoHIeHTpamuu 0,05 Mob/i:

t, MuH 0 25 50 84 o0

V(KOH), v 11,2 12,6 13,7 153 38,3

4. Bplunciaure TEeMIEpaTypHbI KOPQHUIIMEHT peakluu, €ClIM KOHCTAHTa CKOPOCTH €€ Mpu
120°C cocrasnser 5,88+10*, a mpu 170°C paBHa 6,710

PeiiTuHrOBasi KOHTPOJIbHAas1 padoTa Ne3
Tema: «MHOroKOMIIOHEHTHbIE cUCTeMBbI. PacTBOpbI»

Teoperuyeckasi MOAr0TOBKA

1. TereporeHHbie paBHOBECHSI.

CriocoOnbI BEIpaKEHHS COCTaBa pacTBopa. PacTBOPUMOCTb.

3. DHepreTuka MpoIeCCOB paCTBOPEHUS, BIUSHUC YHTAIBITUHHOTO U SHTPOTTUIHHOTO

(daktopoB. Mneanbubie pacTBOphl. 3akoH Paymst. Kunienue u 3amep3anue pacTBOpPOB.

Omnpenenenre MOJIEKYISIPHOI Macchl B 30yIMOCKOMMMYECKOM M KPHOCKOTTMYECKOM

METO/IE.

OcMmoc. OcMOTHYECKOE 1aBIICHHUE.

OTKJI0HEHHS PACTBOPOB OT UJCABHOCTH. AKTUBHOCTh. KoadduuineHT akTuBHOCTH.

DnexTpoauTHueckas auccouuanus. M3oronnueckuii koahduneHT.

Teopus Jlebas — X10KKens AJi1 paCTBOPOB JEKTPOJIUTOB.

CunbHble U citabble AIeKTPOJIUTHL. Jluccoruanust ciaadbiX AIEKTPOIUTOB.

KoncranTa u crenens nuccounanuu. 3akoH pazbaBineHus OctBanpia.

PaBHOBecue Mexay pacTBOPOM JIEKTPOJIUTA U 0caakoM. [IponsBeneHne pacTBOPUMOCTH.

Ycnosue Boimaaenus ocaaka. ConeBoit A3 GexT.

10. /Iucconmanus Boabl. Bogopoaueiit moka3arens. Pacuer pH pacTBopoB KHCIIOT U
OCHOBAHUM.

11. Tunponus conelt, pacuetr pH pacTBOPOB rUAPONU3YIOUIUXCS COJIEH, YCIOBUS MPOTEKAHUS
«HEOOpPaTUMOT0» THIPOIU3A.

12. bydepnsie pactBopsl, pacueT pH, OydepHas eMKOCTb.

13. OcHoBHBIE TOJIOKEHUS TPOTONUTHYECKOH Teopuu bpencrena-Jloypu, mpuMeHeHue K
peakuusaM HeUTpanu3auuu, JMCCOUUALNN, TUAPOIN3a, TPOTEKAOIINM B BOJAHBIX
pacTBOpax; CONMpsKEHHbIE Mapbl KUCIOT U ocHoBaHUH. [Ipumenenune Teopun bpencrena-
Jloypu K HEBOJHBIM pacTBOpaM.

14. Teopus Jlprouca.

no

ok~

© o~ o

Tunosble pacyersl
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1.Beruncnuth, CKOJBKO conu (0€3BOJHOM WIIM KPUCTAJUIOTHUIpATa) U BOJBI HEOOXOAUMO B3STh
JUI TIPUTOTOBJIEHMS 3alaHHOTO KOJIMUYECTBA HACBIIIEHHOTO IIPU OINpPEAEIECHHOW TeMIiepaType
pacTBopa.

2.BBIYHCIIUTD, CKOJIBKO COJM (0€3BOJHOM WJIM KPHUCTAJJIOTUIIpaTa) BBIACIUTCS W3 3aJaHHOU
Macchl pacTBOpa, HACHIIIEHHOTO IPU OJHOM TEMIIEpaType, MOCIE €ro OXJaXAEHUs 10 Ipyrou
TEeMIIepaTyphbl.

3.BbIuMCIINTh KOHLIEHTPAIMH, BbIPAXKEHHbIE IPYTUMHU U3BECTHBIMU CIoco0aMu, JUIsl pacTBOpaA C
M3BECTHOM IUIOTHOCTBIO, €CJIM 3a/laHa MaccoBasi 10y (MoJispHas KOHILIEHTpAlMsl, MOJISIpHas
KOHLIEH-TpalUsl 5KBUBAJICHTOB, MOJISTIbHOCTb, MOJISIPHAs JI0J151) pACTBOPEHHOTO BEILIECTBA.
4.BbIYMCINTh, CKOJIBKO BEIIECTBA M BOJABI HEOOXOIMMO B3SIThb UIS NMPHUTOTOBICHHS 33JaHHOU
Macchl pacTBOpa OIPEAEICHHON KOHIIEHTPALUH.

5.BBIUMCIINTD, CKOJIBKO BEIIeCTBa HEOOXOIMMO B3SITh JUISl MPUTOTOBIIEHUS 33JaHHOTO 00BEMa
pacTBopa OIpeNIeIeHHON MOJIIPHOM KOHIIEHTpAalMM WJIM PAacTBOpa C ONpeAesEeHHON MOJSpHOU
KOHLIEHTpAallMel SKBUBAJICHTOB BEIECTBA.

6.BprancnuTh, CKOJBKO MJI KOHIICHTPUPOBAHHOM KUCIIOTHI C OTPEIEICHHON MacCoBOM J0JeH u
IJIOTHOCTBIO HEOOXOAMMO B3SITh JUISL TPUTOTOBJICHHUS 3aJaHHOTO O00BEMa pacTBOpa
OIIPENEICHHON KOHIIEHTPALUH.

7.BBIYMCIINTG, CKOJBKO BELIECTBA MM BOJbl HEOOXOAMMO J100aBUTH K OIPEAEICHHOMY
KOJIMYECTBY pacTBOpa C OJHOM KOHIEHTpAalMedl M IUIOTHOCTHIO, YTOOBI MOJYYUTH PacTBOP C
JPYro KOHIIEHTPALMEN U INIOTHOCTHIO.

8.BbrauciuTe 0CMOTHYECKOE TaBICHUE PACTBOPA; OTPEACTHTH MOJIIPHYIO MacCy HEMIEKTPOJIATA
10 OCMOTHYECKOMY JaBIIEHUIO PacTBOpa.

9.BbluncnuTh AaBlieHHWE Mapa PacTBOPUTENS HAJ PAaCTBOPOM, OIMPENEIUTh MOJIPHYIO Maccy
HERJIEKTPOJIUTA IO OTHOCUTENILHOMY TTOHIKEHUIO JIaBJICHUS TTapa pacTBOPUTEIIS HaJl pAaCTBOPOM.
10.Onpenenuts TeMmmepaTypbl KUIEHHUS U 3aMep3aHUsl pacTBOpa HEIJIEKTPOJIUTA; BBIYUCIUTDH
MOJISIPHYIO MacCy HEIJIEKTPOJIMTA MO TOBBIIMICHUIO TEMIIEpaTypbl KUIIEHUS PAacTBOpa WIIU IO
TeMIlepaType 3aMep3aHus pacTBopa.

11.BpIYUCAUTD KPUOCKOTIMYECKYIO KOHCTAHTY PaCTBOPUTEIIS.

12. BoruncneHue HM30TOHMYECKOTO KOd(h(duUIIMEeHTa pacTBOpa CUJIIBHOIO JJIEKTPOJIUTa MO: a)
OCMOTHYECKOMY JaBJICHHUIO pacTBOpa; O) AaBIIEHUIO Mapa pacTBOPUTENS HaJ PAacTBOPOM; B)
MOBBILIECHUIO TEMIIEPATyphl KUIIEHUS PacTBOpa.

13. BbluncicHHE CTENEHW MUCCOIUAIMHM AJICKTPOJMTAa MO a) BEIMYMHE HW30TOHHYECKOTO
ko3 duimenta; 6) OCMOTHYECKOMY JIaBJICHUIO €T0 PAcTBOPA; B) MOHWKEHUIO JIABJICHUS Iapa
pacTBOPHTEIIS HAJI PACTBOPOM; T') IOHM)KEHUIO TEMIIEPATyPhl 3aMepP3aHusl €ro pacTBopa.

14. BeraucaeHue cTeneHu BHCKTPOHHTHHGCKOﬁ Jucconnanumn ciaboro QJICKTPOJIMTA I10 a) qucity
PAaCTBOPCHHLIX YaCTHI; 6) BCINYHNHC €0 KOHCTAHThI JUCCOL AN,

15. Beruncnenne KOHOCHTpAalUK HOHOB B paCTBOPEC JJICKTPOJIMTA 110 €TI0 CTCIICHHU JUCCOLUAINN.
16. BLI‘II/ICJ'ICHI/IH, CBA3aHHBIC CO CMCHICHHUEM PABHOBCCHA JUCCOLUALIN ciaboro QJICKTPOJIMTA.

17. BeluucieHue MOHHOM CHIIBI PacTBOpa CHUJIBHOTO 3JIEKTPOJIMTA, AKTMBHOM KOHLIEHTPALUU
pacTBOpa CUIIBHOTO BJIEKTPOJIUTA, CpelHero Ko3(h(uueHTa akTHBHOCTH CHIIBHOTO 3JIEKTPOJIUTA
110 MIOHHOMW CHUJIE pacTBOpa.

18. BbruuciieHue KOHIEHTPALUU MOHOB MajlOpaCTBOPUMOIO 3JIEKTPOJIMTA B €0 HACHIILIEHHOM
pacTBope.

19. BbruuciieHue KOHIEHTPALUU MOHOB MaJlopaCTBOPUMOIO 3JIEKTPOJIUTA B €r0 HACBHIIICHHOM
pacTBOpe B IPUCYTCTBUN OJHOMMEHHBIX HOHOB.

20. BeruncieHue npousBeIeHUsl paCTBOPUMOCTH MaJIOPacTBOPUMOTIO HIEKTPOJIUTA.

21. OmpenienieHue ycaOBHHA BbITAICHUS OCAJIKa.

22. BoluncieHrne BOJOPOJHOTO MOKa3aTellsl pacTBOpPa CUIBHOTO M CIIa00ro 3IEKTPOJIUTA.

23. Boruncnenue konueHTpauu noHos OH- 1o BenmuurHe BOJOPOJHOTO MOKA3aTelNsk pacTBOpa.
24. Boruncnenue pH cUIBHOTO 3J€KTPOJIUTA C YIETOM €ro KO3((HUIIMEHTa aKTUBHOCTH.
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25. BbrunciieHue KOHCTaHThI THPOJIM3a COJIM; CTEIICHU TUIPOJIN3a COJIH.
26. Beraucnenne pH OydepHoro pactsopa.

Ilpumep 6unema K peitmunzo60i KOHMpPOAbHOU padome Ne3:

1. 13 400 r 50 % pactBopa H2SO4 BemapuBanuem ymanuau 100 T Boasl. YeMy paBHa MaccoBast
noist HoSO4 B ocTaBmeMcst pactBope.

2. BBIYHCIUTH OCMOTHYECKOE JIABJICHHE pacTBopa, cojaepkamero 16 r caxapossl CioH22011 B
350 r Boae! mpu 293 K. [TnoTHOCTE pacTBopa 1 r/™mi.

3. Ckoubko Bojbl HYykHO npubaButTh kK 500 ma 0,1 M pacTtBopa MypaBbUHOM KHUCJIOTBI, YTOOBI
CTETIeHb TUCCOLUAIINN KUCIOTHl YTPOHIIAch?

4. PactBopumocts CaCO3 npu 35° C pasHa 6,9%10* /100 r Bojbl. Beruucauts npousseieHue
pPacTBOPUMOCTH TOM COJIH.

5. Kakue u3 mepeuuncineHHwix coiieid moaseprarorcs rumpoiusy: NaCN, KNOsz, KCIO? [ns
KaXI0M W3 THAPOIU3YIOIIMXCS COJIEM HamucaTh YpPaBHEHUS THAPOJIM3a B HOHHOM U
MoJIeKymsipHO# ¢popmax u Haiith pH ee 0,1 M BosHOTO pacTBoOpa.

PeliTuHroBasi KOHTpoJibHas padora Ned

Tema: «CtpoeHue atoma. XMMHUYECKAasl CBA3b)»
1. Pannwme teopun o ctpoenun aroma. Monenu Tomcona, Pesepdopaa, mocrynater bopa.
2. KopmyckymnspHo-BOTHOBOM Iyanu3M. YpaBHeHHe Jie bpoiins. [IpuHImm HeonpeaeaIeHHOCTH
I'eitzenOepra.
3. VYpasuenue peamnrepa. BosHoBas ¢yHKIMA anekTpoHa. PaguanbpHas u opOuTanbHas
COCTaBJISIONINE BOTHOBOU (pyHKIMK. KBaHTOBBIE UKCIIA.
4. Tlopsimox 3amoiHEHUs AJIEKTPOHHBIX oOosouek. [lpunmum Ilaymu. IlpaBumo XyHpa.
[IpaBuna KieukoBcKoro.
5. Ilepumoamueckwuii 3axoH. [lepronnueckas cuctema MenaeneeBa. CTpyKTypa IEpHOIAYECKON
cucteMmbl MeHieneeBa.
6. CsoiicTBa aroMOB: pajMyc, DdHEpPrus HMOHW3ALUHU, CPOJACTBO K  DIIEKTPOHY,
AJIEKTPOOTPHUIATENILHOCTh, BAJIGHTHOCTh U CTENEHb OKHcieHus. [lepnoanyHOCTh B U3MEHEHHUH
CBOMCTB aTOMOB XMMHYECKUX 3JICMEHTOB.
7. llpupona XuUMHUYECKOW CBSA3M. 3aBHUCUMOCTb MOTEHLHUAIbHOW DHEPIMH CHUCTEMBI OT
MEXbsIEPHOTO PACCTOSHUS. XapaKTePUCTUKN XUMUYECKOM CBSA3U: SHEPTUs, JIIMHA.
8. HonHas cBA3b. DHEPrusl HOHHOW CBSI3U U SHEPTHUS KPUCTATIIIMUYECKON PEIIeTKH.
9. OcHoBHble TONOKEHHUA MeToAa BaleHTHhIX cBsizedl (BC). OOMeHHBIH U JTOHOPHO-
aKUENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJICHTHOU CBS3H.
10. HampaBieHHOCTb, MOIAPU3YEMOCTh U HACHIIIIAEMOCTh KOBAJIGHTHBIX CBSI3€U. G- U TT-CBS3HU.
11. Teopus rubpuan3auu aTOMHBIX OpPOUTAIICH.
12. Teopus pezoHaHca. MeTo OTTAIKUBAHUS AIIEKTPOHHBIX Map BAJIEHTHOW 000J0YKU (METOL
lunnecnn).
13. OcHOBHBIE MOJNIOKEHHS METO1a MOJIEKYIAPHBIX opouTtaneil. [lopsaok CBS3U B MOJIEKYIIE.
14. Buasl aByxiieHTpoBbIXx MO (CBSI3BIBAOIIKE U Pa3phIXIstole ¢S, 6P, osp, od, ©tp, d, 6d —
opOuTaNy, MpUMEpPHl HECBA3BIBAIOIINX OpOHUTAaTIEH).
15. Tlopsaok cBsi3u B MOJieKysie. MarHUTHbBIE CBOWCTBA BEIIECTB.
16. Duepreruueckue auarpammbl MO ABYXaTOMHBIX TOMOSIIEPHBIX MOJEKyn aneMeHToB [ u 11
nepuoaa.
17. Tloctpoenue sHepreTudeckux auarpaMm MO IByXaTOMHBIX TE€TEPOSACPHBIX MOJIEKYII.
18. MHuororeaTpoBbie MO. DneKTpOHHOAeDUITUTHBIC U TIEKTPOHHON3OBITOUHBIE COSTUHEHUSI.
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19. MexMoJIeKylIIpHOEe B3aMMOJCHCTBHE. BaH-Iep-BaalbCOBBIC CHIIBL: JUIIOJb-TUIOILHOE,
WHJYKIIMOHHOE, JTUCIEPCHOHHOE B3aMMOJICHCTBUS. BojopoaHas CBsi3b, BIUSHUE HAIUYUS
BOJIOPOJHOM CBSI3M HA CBOMCTBA BEIIECTB.

20. Merammyeckas CBs3b. 30HHAS TEOpHs. J{MANEKTPUKH, TOTYIIPOBOIHUKH U TIPOBOTHUKH.

21. Yro Ttakoe arom? M3 uero on coctoutr? Yrto Takoe maccoBoe uymcio? UYUto Takoe
pPaIMoOaKTUBHOCTh M mepuoi Tnodypacnana? [lpuBenure npumMep peakiuud paguoaKTUBHOTO
pacnaza.

22. Yro ompenensercs npuHuunoM I[laynum m nmpaBwnamu Xynpa? IlpuBenute >7IeKTpOHHYIO
xonpurypammio S, Cr, Ge, Br, Rb, Ti®*, Fe®*, P¥, naunnas ot npemecTsyionero 61aropoaHoro
rasa.

23. Uem ompenensercs MNEPHOIUYHOCTh CBOWCTB diieMeHTOB? I[lpuBenure COBpEeMEHHYIO
dbopmynupoBky Ilepuogudyeckoro 3akoHa. YKaKUTE€ MeECTa PACMOJIOXKEHHS METaUIOB U
HEMETAJIIOB, S-, p-, d-, u f-amemenToB B [lepuoauueckoii cucreme.

24. OOcynuTe cleayrolue OCHOBHBIE CBOWMCTBA XMMHYECKHX DJIEMEHTOB: aTOMHBIN pamuyc,
MEepPBbIA TOTEHIMAT HOHM3AIUU, CPOJCTBO K DJIEKTPOHY, AJIEKTPOOTPUIIATEIHLHOCTh. KakoBbI
OCHOBHBI€ TEHJICHIIUU U3MEHEHUs STUX BEJIMUMH B TPYIIAX U MepHoaax?

25. YUro Takoe xuMuueckas cBs3b? Kakwe cuibl 0OBeIUHSIOT aTOMBI B MOJIEKYJbI? KakoBbl
OCHOBHBI€ MMAPAMETPHI XUMHUECKOM CBSI3U? Ha30BUTE OCHOBHBIEC THUITBI XUMHUYECKOMW CBSI3H.

26. Yto Takoe koBaJieHTHas cBs3b? KakoBBI OCHOBBI MeToaa BaieHTHBIX cBs3eil (MBC)? Kak
OIpeNeNsieTCs B3aUMOJECHCTBHE aTOMOB B cxeme JIptomca? UTo Takoe JOHOPHO-AKLENTOPHOE
B3anmoeiicteue? [Ipuseaure crpykrypsl JIptorca s mosekyn HF, PF3, CCls, COCl,.

27. OOcynuTe TOHATHS «KPATHOCTH CBSI3U», «IIPABHJIO OKTETa», «HACHIIAEMOCTh CBS3HY,
«IOJISIPU3YEMOCTh CBsI3M»? UTO Takoe HalpaBiICHHOCTh KOBAJICHTHOW CBSI3H, THOpUIM3AIIMS?
I[IpuBemuTe IpUMEpPHI MONEKYT ¢ SP° U Sp? TuOpumm3anueil. B ueM TPOSBIAIOTCS HEAOCTATKH
MBC?

28. IlpuBenute OCHOBHBIE MOJIOKeHUsI MeTo1a ['mnecnu. [IpumenuTe MeTo 115 onpeaesieHus
reomeTpuueckoit kouduryparmuu monekya NHs, H20, XeFs, BFs, SOCl,. KakoBsl orpanuucHust
metona I'miecrin?

29. KakoBbl ocHoBel Meroga MO-JIKAO? UYrto Takoe CBS3BIBAIOIINE M Pa3pBIXJIAIONINC
MOJIEKYJISIpHbIE OpOUTANIM U KaK OHU 00pa3yloTcs U3 aTOMHbIX opOuTanei? Uto Takoe G-CBS3b,
T-CBsI3b, G-OpOUTAIN, T-OPOUTATH?

30. IToctpoiite sHepreTuueckue quarpammbl MO clieayromux AByXaTOMHBIX MOJIEKYNI U HOHOB:
H., Bez, Oz, CN’, onpenenute KpaTHOCTh CBS3M B HHUX; JUISI HOHOB NPEIJIOKHUTE (HOPMYITBI
M303JIEKTPOHHBIX  MoJiekyn. Ormpenenure, KakhMe W3 YKa3aHHBIX HOHOB U MOJIEKYI
MapaMarHuTHBIL.

31. JlaiiTe ompeseneHue MOHATHUIO «MOHHAs CBsI3b»? KakoBbl OCHOBHBIE OCOOCHHOCTH HMOHHBIX
coenuHenuit? [IpuBenute npuMepbl COSAMHEHNUN ¢ MPEUMYIIECTBEHHO HOHHOW CBA3BIO, YKAXKHUTE
OCHOBHBIE XapaKTEpHBIE JJISI HUX THUIBI KPUCTAIUIMUYECKON CTPYKTYphl. B ueM cMbICIT KOHCTaHTBI
Mapnenynra?

32. Yto Takoe BoAOpOaHAs CBA3b? B Kakux MoJieKylnax U MOHAX OHA 00pa3yeTcs U Kak BIHUSET
Ha ux ¢usznyeckue cpoiictBa? Kak MEHSIOTCS TemrmepaTypbl IUIaBIIEHUS M KHUIICHHUS B PsAy
rajioreHOB U rajJlor€HOBOJAOPOA0B?

33. KakoBbI 0CHOBHBIE 0COOCHHOCTH BaH-aep-BaanbcoBoii cBsizu? Ykaxkurte Tpu Tumna Ban-nep-
BaaJbCOBBIX B3aUMOJICHCTBUIN M 00CYAUTE UX OTHOCUTENBHYIO YHEPTHIO.

34. Kak ocymiectBisieTcs cBs3b B Metaiax? CpaBuute Lixry u Li(TB): €CTh M pa3HUIIA B CBA3U
B 3THX BEUIECTBaX?

Ilpumep 6unema Kk peitmunzo60ii KOHmMpoOALHOU padbome No4:

1. 06pa30BaHHe KOBAJICHTHOM CBS3U C TOYKHU 3pCHUA MCTOJAa BAJICHTHBIX cBs3eir. CBoicTBa
KOBAJICHTHOM CBS3U.
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2. Hwxe npuBeaeHbl 3HAYEHUS! YTIIOB MEXTy CBA3SIMU B MOJIEKYJIaX:

Moumnexkyia Yrou cBs3H, Tpas.
C2Hsg 109,5
C2Hy 120
CoH» 180

[Ipenckaxxute COCTOSIHME THOPUAM3AIUK BAJICHTHBIX OpOUTAIel aTOMOB YIJiepoJa W THII CBSI3U
MEXTy aToMaMu yriiepoja. M3o00pa3ute Moae MOJICKYJT 3THX COCTUHEHUH.

3. Ucnonb3ys meroq MO paccMoTpuTe BO3MOXKHOCTH cymiectBoBanus yactuil: HeH; HeF; He:';
B2 F27; Lio.

4. Tumonbabie MOMEHTHI MOJIeKyn HoS u SO2 pasast 0,93 u 1,61 D. Beraucauts amuHy TUTIONS
U yKa3aTh, B KAaKOM U3 MOJIEKYJ CBSI3b HauboJiee nojsipHas?

PeliTuHroBasi KOHTpoJbHas padora Ned

Tema: «OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIINH
Teopernyeckasi NOAroTOBKAa

1. OxucnuTenbHO-BOCCTAHOBUTENbHBIE IMPOILIECChl KaK peakuu TIepeHoca 3JIEKTPOHa.
Oxucnurenu u BoccTaHOBUTENU. COCTaBIEHUE YPABHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii, IpOTeKaIOIINX B BOJHBIX PACTBOPaX METOJIOM HOHHO-MOJIEKYIISIPHBIX MOJIypeaKUi.
2. KonuuecTBeHHBIE  XapaKTEPUCTHKH  OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  IEPEXOJIOB.
ONeKTpOoJHbIE MOTEHUMAIbl METAJJIOB. ['albBaHWYECKUH 3I€MEHT. BONOpPOAHBIN AJIEKTPOI U
BOJIOPOJHBIN HYJIb OTCYETA OTEHIINAJIOB.
3. CrannmapTHble YCJIOBHUS M CTaHAAPTHBIA MOTEHUHMAN MOJdypeakiuu. TaOnuibl cTaHAAPTHBIX
BOCCTAaHOBUTEJIbHBIX MOTEHLUUAJOB. Vcmonb3oBaHue TaONUYHBIX JaHHBIX JJIs  OLIEHKH
BO3MOKHOCTH TPOTEKAHUS OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX pEAKIMI B CTAHAAPTHBIX
YCIIOBUSIX.
4. YpaBuenust HepHcra 1715 HoTeHIMaNa JIEKTPOIa U ISl PEOKC-PEaKIIUU.
5. Bnusnue pH Ha BenMunHy NOTEHIIMAIOB BOJAOPOJHOTO, KUCIOPOIHOTO U APYTUX 3JIEKTPOJIOB.
6. Yuactue BoJbI B peakiisaX B KAUECTBE OKUCIIUTEINS U BOCCTAHOBUTEJS, 3aBUCUMOCTh oT pH. 7.
Cxewmsl JIatumepa. uarpammsl @pocra.
8. DnekTposu3 pacTBOPOB U PaCIIaBOB, MPOIECCHI, MPOTEKAIOIIME Ha KAaTOAE U aHOJE, Y4eT
BJIMSIHUS TUIOTHOCTH TOKA HA 3JIEKTPOAHBIN MTOTEHIUA.
9. Koppo3uss MeramuioB, MEXaHH3M OJIIEKTPOXUMHUYECKOW KOPPO3UH, CHOCOOBI 3aIlIHUTHI OT
KOppO3UH.

Tumnosbie pacyersl
1. CocraBneHne ypaBHEHUN peaKLIMii:
— MEXMOJIEKYJISIPHOTO OKUCIICHHUSI-BOCCTAHOBJICHHS,
— IUCIPOITOPIIMOHUPOBAHNS,
— BHYTPUMOJIEKYJSPHOTO OKUCIICHHUS-BOCCTAHOBIICHUS;
— C Y4eTOM BIMSHHUS Cpelbl Ha OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA HMCXOIHBIX
BECIIICCTB;
— C Yy4eTOM BJIMSHHS KOHIEHTPAllMd pacTBOpa M TEMIepaTypbl Ha OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA BEIIECTB;
— KOrJa BOCCTAaHOBUTENb (MM OKHCIHWTENh) OJHOBPEMEHHO BBIMIONHSAET (DYHKIUIO
coneoOpa3oBaHus;
— C Y4€TOM BJIHSHHS KOHIIEHTPAIIUHA OKUCIUTENS U aKTUBHOCTH METaJlIa-BOCCTAHOBUTETIS.
2. Omnpenenenue HaAMpPaBICHUS OKUCIUTEIHHO-BOCCTAHOBUTEIHHONW PEAKIIUU TI0 BEITUYHHE
OKHUCJIUTETHFHO-BOCCTAHOBUTEIHHBIX MTOTEHIIMATIOB PEarupyoluX BEIIeCTB.
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3. OmnpeneneHue BO3MOKHOCTH MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIIMU IO
BEJIMYMHE U3MEHEeHHsI SHeprun [ mb0ca peakuuu.

4. BpIuKclieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIILHOT'O MOTEHI[MAJIA CUCTEMBI.

5. BbluncneHne KOHCTaHThl PABHOBECHUSL OKUCIUTEIBHO-BOCCTAHOBUTEIIBHOM PEAKLIUH.

6. OnpeneneHne BO3MOKHOCTU MIPOTEKAHUS PEAKIIUU B TaJIbBAHUUECKOM 3JIEMEHTE.

7. Onpenenenne 3/C rabBaHUYECKOTO MIEMEHTA C YI€TOM KOHIICHTPAIIMI HOHOB.

8. CocraBiieHHE CXEMbI TAIbBAHUYECKOTO JIEMEHTa, pabOTArOIIero MpHU KOPPO3HH METalia, H
BBIYMCJICHUE MACChl METAJLJIA, OKUCIISIFOIIETOCS ITPH KOPPO3HUH.

9. [Ipumenenue 3akonoB dapajess Ipu PaCCMOTPEHUHU IIEKTPOJIN3a PACILIABOB JIEKTPOJIUTOB U
BOJIHBIX PACTBOPOB 3JICKTPOJIUTOB.

Ilpumep 6unema K peitmunzo60i KOHMPOAbLHOU padome Ne5:

1. 3akoHYUTE ypaBHEHUS PEAKIIHIA, ONMPEICITUTE X THUII U BO3MOXKHOCTh NIPOTEKAHUS B MPSIMOM
HaIpPaBJICHUU TI0 3HAYCHUSM OKHCIUTEILHO-BOCCTAHOBUTEILHBIX TOTEHIIHAIOB PEArHpyIOIIHX
BEIIECTB:

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

0) NaxS+K2Cro07+H2S04—Cr2(SO4)3+S+...

B) Na:SO3+KMnO4s+H20—NaS04+MnOx+...

r)Ch+KOH—KCIOz+...

2. Berancnure D/]C raqpBaHHYECKOTO 2JIEMEHTA:

Ni/NiSO4//C0S04/Co; ecim [Ni?*]=0,001 moums/m; [C0?*]= 0,1 Moms/m.

3. Paccuwmraiite 11 CTAaHIAPTHBIX YCIOBUN KOHCTAHTY PAaBHOBECHS PCAKIIHH:
KMnO4s+HBr+H,S0O4—MnSO4+HBrO3+K,S04+H>0

4. Bpluucnure MaccoOBYKO JOJIO BEUIECTBA B pPacTBOpe, 0Opa3oBaBIIETrocs B pe3ylbTare
anekrposnza 400min 10%-HOro pactBopa ruapokcuaa Hatpus (rwiotHocts — 1,1 r/mi), ecnu
M3BECTHO, YTO MPH 3TOM BBIICTUIOCH 56 11 Kucioposa (H.y.).

PeiiTuHrOoBasi KOHTPOJIbHasi padoTa Neb

Tema: «XuMust HeMeTaNJI0B»
1. KakoBa snekrpoHHass KOHPHUTypamus aTOMOB 3JieMeHTOB 17-i rpynmbel? Kakue creneHu
OKHUCJICHHUS XapakTepHbl Juid 3TUX 3neMeHToB? I[lpuBeautre mnpuMepbl COEAMHEHHH 3THUX
3JIEMEHTOB B PA3JINYHBIX CTEHCHSIX OKHCICHHUS.
2. Kak wmenstorcs mo rpymme F-CI-Br-I: a) pagmycsl aromoB, 0) MepBbIii IOTCHIHAI
MOHH3AIUH, B) JIEKTPOOTPHULIATEILHOCTH aTOMOB?
3. Kakue u3 nepeurciaeHHbIX coeanHeHnil BcTpevatorest B npupoje: NaF, CaF2, NaCl, HCI,
KCIO3, Brz, NaBr, NaBrOs, Nal, NalO3? Kak mosy4atoT rajoreHsl B BUJE MPOCTBIX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B Taboparopun? Hanumure ypaBHEeHUsI COOTBETCTBYIOIIUX PEaKIUM.
4, Kak W3MEHSIOTCS OKHCIUTEIbHbIE CBOWcTBA B psgy ramgoreHoB Fa-Clo-Bro-12?
[IpounmrocTpupyiiTe 3Ty 3aKOHOMEPHOCTH MpHUMEpaMU XUMHYECKHX peakuuid. B uem
MIPOSIBIIAIOTCS 0COOCHHOCTH (TOpa MO CPaBHEHHUIO C APYruMU rajsoreHamu? [[ist okuciuTensHo-
BOCCTaHOBUTEJHHBIX MPOIIECCOB HANUIIIUTE STEKTPOHHO-UOHHBIE YPABHEHUS MOJTypEaKIni.
5. Kak wusmensercs B psgy ramoreroBogopogoB HF-HCI-HBr-HI: a) wmexaromHoe
paccrosiHue
H-Hal, 6) npouHOCTb CBSI3H, B) KMCIOTHBIE CBOMCTBA X PACTBOPOB B BOjIE?
6. Kak U3MEHSIOTCS BOCCTAaHOBHTENIbHBIE CBOWCTBA B psay rajgoreHoBogoposoB HF-HCI-
HBr-HI? IlpomnmtocTpupyidTe 3Ty 3aKOHOMEPHOCTh NpUMepaMHM XMMHYECKMX peakiuil. Kak
MOJIY4aloT TalOTeHBOJAOPOIbI? [Nl OKUCIUTENHHO-BOCCTAHOBUTENBHBIX MPOIIECCOB HAIMMUIINTE
AIIEKTPOHHO-UOHHBIE YPABHEHHUS TTOTYPEaKIIUA.
7.  Kak ramorensl pearupyroT ¢ Bojoi? Hanummre ypaBHEHHS COOTBETCTBYIOIIMX PEAKIIHil.
Jlaiite onpenenenre peakiuy TUCITPOTOPIIUOHUPOBAHHUS.
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8.  KakoBo mpocTpaHCTBEeHHOE CTpoeHHE aHHOHOB okcokuciot xiopa HCIO, HCIO2, HCIOg,
HCIO3z u na3Banue kuciot u ux cosiedd. Kak mensiercs cmiia kuciort B psgy HCIO — HCIO; —
HCIOs — HCIO3 — HCIO4? Hns xakoit comu, KCIO wmu KCIO3, 3nauenue pH pactBopoB ¢
OJIMHAKOBOU KOHIICHTpaIuel Oyaer Ooblie, moueMy?
9.  Kak menstorcs okuciautenbHbie cBoiictBa B psaagy HCIO — HCIO; — HCIOs — HCIO3 —
HCIO4?
10. ComocraBbte mo psay okcokuciaotr HClIO3 — HBrOz — HIOs: a) okucnuTensHbie CBOICTBA,
0) KHCIOTHBIE CBOWCTBA, B) TEPMHUYECKYI0 YCTOHYMBOCTb. [lpuBenuTe mpHUMEpHI
B3aUMOJICUCTBHS 3TUX KUCIOT ¢ 2. Hanuimre ypaBHEHUS COOTBETCTBYIOIIMX PEAKIIUH.
11. Tpemnoxwure crnocod monydeHus KICls-2H20, ucnonb3yss B KadecTBe €IMHCTBEHHOTO
ucrounuka xjopa KCl, a B kauectBe enuHcTBeHHOr0 HcTouHKKA Hoxa - K.

a) Hanummre ypaBHEHUsI BCeX peakiMii M yKaKHUTE YCIOBHS UX MPOBEACHHSL.

0) Hanumure ypaBHeHUs peakinii B3aUMOJICUCTBHS STOTO COCTUHEHHUS C U30BITKOM
BOJIbI U ¢ pactBopoMm KOH.

B) KakoBo reomerpudeckoe crpoenue uoHa ICly u BanmentHbie yrisl (>, <, = 90°,
109.5°, 120°)? OTBeT MOsSICHUTE, UCTIOJIB3YS MeTO 1 [ miecnu.

12. Hamummre ypaBHEHUs PEaKIHid, YKaXXKUTE YCIOBHS UX TPOBEICHUS:

1)  HCI+KMnOs —

2) HCIl+KCIO; —

3) NaCl + H,SOq4 KOHI. —

4) KBr + H2S0q4 KOHI[ —

5) KBr+ AgNOsz; —

6) Kl + la@g) —

7) CaF; + H2SOq4 (koH1.)

8) HI+CuCl, —

9) 12 +KCIO; —

10) KI + Cl2 (B pa3nu4HbBIX YCIOBUAX) —
13. KakoBa aJIeKTpOHHAass KOH(HUrypamus aToOMOB 3jJeMeHTOB 16-ii rpynmbl? Kakue creneHu
OKHUCJICHHUS XapakTepHbl uid 3TUX odyeMeHToB? I[lpuBeaure mnpumepsl COEAUHEHUI ATHX
AJIEMEHTOB B PA3JIMYHBIX CTEHEHSIX OKHCICHHUS.
14. Kak wmenstores no rpymnmne O-S-Se-Te: a) paamychl atroMoB, 0) TMEpBbIH MOTEHIHAI
MOHH3AIUH, B) JIEKTPOOTPHULIATEILHOCTH aTOMOB?
15. Uto Takoe amnorpornus u noauMopdusm? Kakue amnmoTpomHbie U HOTUMOp(HBIE
Moau(UKaAIIU KUCIopoaa u cepbl Bol 3Haete? Kak ux nmomy4yarot?
16. Kak mensitorcs puznueckrue u XMMUYECKUE CBOMCTBA MPOCTHIX BelecTs B psaay O-S-Se-Te?
17. Kakx wusmensiercs B psany HoO-HS-HoSe-H.Te: a) mexxatomnoe paccrosuue H-D, 0)
MPOYHOCTh CBsi3u, B) yroi H-D-H, r) monsipHocTh cBs3u, A) AfH®98? Kak momyuaror stn
coeqUHEHUS?
18. Kak u3aMeHSI0TCs KHUCIOTHBIE CBOMCTBA PacTBOPOB B Boje B psay HoS - HaSe - HoTe?
19. Kak wu3MeHsIOTCS BOCCTaHOBUTENbHbIE cBoWcTBa B pagy H20-H:S-H:Se-H:Te?
[TpommmtocTpupyiTe 3Ty 3aKOHOMEPHOCTb NpUMepaMu xumudeckux peakuuit H20 u HaS.
20. Ipemnoxwure cnocod MoyiydeHUs JUOKCUIA CEpbl, UCMOJb3Ysl B KauecTBE €IMHCTBEHHOTO
uctoyHuka cepsl BaSO4. Hanuimure ypaBHEHHs BceX peakluil U YCIOBUS UX MPOBEJCHUS.
21. Hcnonp3ys B KauecTBE €IMHCTBEHHOTO MCTOYHHUKA cepbl razoodpasnsiii H2S, npeanoxute
cioco0 nomydeHust Na2S20g u NaxS203. Hanmmmre ypaBHEHHsI COOTBETCTBYIOIIMX peakUuil U
yCJIOBHA UX NpoBeaeHus. Hamumure ypaBHeHHE peakiuy B3auMoieicTBHs n30bITKa Na2S20s ¢
MnSO4 B mOaKMCIEHHOM BOJTHOM PacTBODE.
22. B Omwokcax 06e3 »TukeTok Haxoaircs B Bujae nopomkoB SeOz m NapSOs. Onpenenurte
coJiepKUMoe OIOKCOB, MCIOJB3Ys XapaKTepHble XUMHUECKHe peakuuu. Hamummre ypaBHEeHUs
BCEX MPEIOKEHHBIX Bamu peakuuii ¥ ycioBUs UX IPOBEACHUS.
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23. Kakas W3 KHCIOT, CepHas WM CEPHUCTA, SBIAETCS Oojiee CUIbHBIM oKuciutenemM? OTBeT
IIOATBEPAUTE IIPUMEpPAMU YPAaBHEHHUM pEaKIUi.
24. Yto mpomsoiaer npu B3ammozeiictBuu SeOz ¢ cynb(UTOM HATpPUS B KHCIOW cpene?
Hanumure ypaBHenue peakuuu. Kakoe u3 ynomsiHyteix coeauHenuit I(1V) sBuserca Oosee
cWIbHBIM BoccTaHoBuTeneM? IIpusBeaure npumeps! coenunenuit I(VI), B KOTOpeIX coeanHeHne
celieHa SBISIETCS 00JIee CHIIBHBIM OKUCITUTEIIEM.
25. B nByx mpoOmpkax 0e3 ASTHKETOK HaxXOISITCS pPAacTBOPHI, TOJyYEHHBIE B pe3yiIbTaTe
rugposza SOCl u SO2Clo. Tlpemtoxxure XMMHUYECKUIl CIIOCOO OMpEACICHUs COICPKUMOTO
KXo npoOupku. Hamummre nocienoBaTenbHO YpaBHEHHS BCEX pPEAaKUMW U yKakUTe, Ha
OCHOBAHHUU KaKMX CBOWCTB Bl pacrio3Haere Kaxk/10€ U3 BEIIECTB.
26. Omnpenenure, OyneT i cepa ITUCIPONOPIUOHUPOBAaTh ¢ obpa3zoBanueM HoS u HoSOs3 npu
pH = 3, ecm E°(S/H2S) = +0.14 B; E°(H2S03/H2S) = +0.38 B. OTBeT moATBEpAHTE PacueToM
3.4.c. peakuu. CuMTaiiTe akKTHBHOCTH BCEX OCTAJbHBIX BEIIECTB, YYACTBYIOIIMX B pPEaKIIMH,
paBHbIMH 1.
27. KakoBa »nekTpoHHas KOH(HUTYparusi aToOMOB 3JeMeHTOB 15-if rpymmer? Kakue cremenu
OKHUCJIGHHS XapakTepHbl Juid 3TUX dseMeHToB? I[lpuBeautre mnpuMepsl COEAUHEHMH 3THUX
AJIEMEHTOB B PA3JINYHBIX CTENEHSIX OKHCICHMUS.
28. Kak menstores 1o rpynme N-P-As-Sb-Bi: a) paauyckl atoMoB, 0) 3J€KTPOOTPUIIATEITBHOCTb
aTOMOB, B) IE€pBbI€ MOTEHIIMAIBI HOHU3ALUH?
29. Kakumu crioco0amu MMOJTyYaroT: aMMHaK, THIPa3uH, TuapokcwiaMun? [Iponumroctpupyiite
MpUMepaMy PeakIfil UX BOCCTaHOBUTENbHbIE CBOMCTBA. Kakue M3 3THX BEIIECTB MPOSBISIOT
OKHCIIUTENBHYIO aKTUBHOCTH? [IprBennTe mpuMepsl COOTBETCTBYIOIINX PEAKIIAN.
30. Hcnone3ys B KadyecTBE NMpHMepa IIMHK W MEb, HAIWIINTE YpPaBHEHUS B3aHMMOJICHCTBUS
MeTaJlJIa C A30THOM KUCJIOTOM pa3IMuHON KoHIeHTpauuu: 2, 30, 60%.
31. Kak u3MeHSIOTCS BOCCTaHOBHTEIbHBIE CBoOWcTBa B psgy NHz-PHs-AsHs-SbH3-BiH3?
[TonTBepauTe OTBET NMpUMEpamMu XuMHIecKuX peakmnuii. Kak momyyator PHz u SbH3?
32. UsBectHO, uTO B psimy saeMeHTOB P-As-Sb-Bi ycroifiumBOCTB coeMHEHHI B BBICIICH
CTETeHU OKUCIICHUsS yMeHbInaeTca. KakoB coctaB coeinHeHui, 00pa3yomuxcsl Ipu TOPEeHNr Ha
Bo3ayxe (Qocdopa, MbImbIKa, CypbMbI, BHUcMyTa? Hammmure ypaBHEHHS peakiui
BzaumMoaeiicteug KBiOs ¢ HCl u KBiOs ¢ H2SO4.
33. Kak menstorcs oxucautenbHbie cBoiicTBa B psaxy HNO2-HNO3? IIpoumtrocTpupyiite oTBET
pUMepaMy XUMHUYECKHX peakiuil pa30aBICHHBIX PACTBOPOB 3THUX KHUCIOT C OJHUM U TEM K€
BOccTaHOBUTeJeM. Hanmumnre 31eKTpOHHO-HOHHbBIE YPaBHEHHUSI TTOTYPEaKIIHA.
34. Hanumure ypaBHEHHUS peakUUd U SJIEKTPOHHO-WOHHBIC YpPaBHEHUS TMOIypeaKIui ams
CJIETYIOIIUX MPOIIECCOB:

1) NH20OH + KMnO4 + H2SO4 —

2) H3PO3 + KMnOs —

3) NazAsO4 + Kl + H,SO4 —

4) Sb + HNOz —

5) Bi(OH)3 + Cl> + NaOH —

6) KBiO3 + MnSO4 + H2SO4 —

35. [Ipemnoxure cxemy MOTy4EHUS:
a) u3 Bi — KBiOg3;
6) n3 SbC|3 — (NH4)3SbS4;
B) HsNaAsO, — As;
r) U3 Bi(N03)3 — BiCls;
1) n3 N2 — HNO:a.

Hamnumure ypaBHEHUS peakLui.
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36. B Tpex 3akphIThIX cocymax Haxojasrcs mpoaykTsl B3ammojeiictBuss NOCI, PCls, BiCls ¢
BOJIOM.

1) Hanumure ypaBHEHUS peakuii B3auUMOJICUCTBHS BeUIECTB ¢ BoA0oM. KakoBa peakiusi cpeibl
(1enoyHas, HeWTpaJibHasl WIM KHUCJIasi) IOJyYHUBILUXCS pacCTBOPOB?

2) Kakue mporiecchl NpOTEKalOT MpU B3aUMOJEWCTBUM 3TUX BellecTB ¢ pacTtBopoM NaOH?
Hanumure ypaBHEHUSI COOTBETCTBYIOLIMX PEAKLIMH.

3) IlpuBemute npumepsl peakuuii, B kotopsix NaNO;, NaHPOs, Bi(OH)3 mnposBisitor
OKHCIUTENbHBIE CBOKCTBA. Hanumnre ypaBHEHUS peakuui.

37. B 1pex mpoOupkax O0e3 3THKETOK HaxozsTcs pactBopel coneri: NaH2POz, NaxSOsz u
NazxH2P207. [Ipemioxxnte XUMUYECKHN CTIOCOO OTIpeNesIeHUs] COACPKUMOTO KaX 10l MPOOUPKH.
Hanummure nocnenoBaTenbHO ypaBHEHHUS BCeX NMPEUIOKEHHBIX Bamu peaknuil U ykaxute, Ha
OCHOBAaHMM KAaKMX CBOWCTB BBl pacno3Hamy KaxkIyl M3 COJEH. YKaKHTe, KaK MEHSIOTCS
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA U cuia KuciaoT B paxy HsPOs - H3POs - H3POo.
Hapucyiite rpaguueckue Gpopmyibl aHHOHOB 3TUX KUCIIOT.
38. KakoBa smekrtpoHHass KOH(UTypaiusi aTOMOB 3JeMeHTOB 14-ii rpynmel u O6opa? Kakue
CTETNIEHU OKHCIIEHUS TPOSIBISIIOT 3TH 3ieMeHThl? llpuBenuTe mpuMepbl COEIUHEHUM ATHX
3JIEMEHTOB B PA3JINYHBIX CTENEHSIX OKHCICHHUS.
39. Kak usmeHstorcst aToMHble paauychl B psaay C-Si-Ge-Sn-Pb? Kak u3aMeHstOTCs 1o rpyrme
KUCIIOTHBIE cBOiicTBa OKcH10B D(1V)?
40. CormocTaBbTe KUCIOTHBIE CBOWCTBA YrOJIbHON M OPTOKPEMHHUEBOM KUCIOT. UTO TTPOMCXOIUT
Ipy TNPONMYCKaHWHM B pacTBOp CHJIMKAaTa HaTpus u30bITKa yraekucioro raza? Kak
B3aMMOJICHCTBYIOT IIPH COBMECTHOM MPOKAJTUBAHUK KapOOHAT HATpHs C OKcuaoM kpemuwus (1V)?
HanummTe ypaBHEHMsI COOTBETCTBYIOIIUX peakiuii. ConocTaBbTe JETY4ECTh COOTBETCTBYIOIINUX
okcusoB. Kak BiMseT cTpoeHHE OKCHJAa HAa €ro arperarHoe COCTOSIHUE, XMMHUYECKHE U
(uzmveckue cBorcTna?
41. Kakue mpomeccol npotekator npu pactBopeHuu Na,COz B Boae? Hamumure ypaBHEHUS
peaKkuuii AIEKTPOJUTHIYECKON AUCCOUMALIMU U THAPOIU3a 3TOM coiu. KakoBa peakius cpebl
MOJIyYMBILIErOCs pacTBOpa: KUCias, HelTpanbHast iy menoynas? Kak yeunurte ruposns?
42. Kakwue nporecchl mpoTekarot npu B3aumozerictsuu BF3, BCls, SiFs, SiCls ¢ Bomoii? Kakue
KOMIUIEKCHBIE 4acTULbl 00pa3yroTcss BO (ropuaHbix pactBopax? Hamnummure ypaBHeHUs
COOTBETCTBYIOIIMX peakinii. KakoBa peakuus cpenbl NoaydyuBIIMXCs pactBopoB: pH<7, =7, >77
43. TlpuBenute mpuMepsl (rajaoreHu Ibl, OKCHIbI, THIPHIBI) OJIM3KUX CBOMCTB COSAMHEHU Oopa
Y KPEMHUS U pa3IuyKsl B CBOMCTBAX OJHOTUIIHBIX COEIMHEHUH yraeposaa. Hanummure ypaBHeHUs
COOTBETCTBYIOLIUX PEAKLUH.
44, OObsicHUTE, MOXXHO JIM XpaHWUTh IUIaBUKOBYI0 kuciotry (HF) B crexmsHHol mocyne?
[Ipemioxxure HECKOJIBKO CIIOCOOOB MEpPEeBOJAa B PacCTBOPUMBIE COEJMHEHHUS OKCHAA KPEMHUS
SiO;. Hamummmre ypaBHEHHS BCEX HPEIUIOKCHHBIX Bamu peakimii, yKaXdTe YCIOBHS HX
IIPOBECHUS.
45. XapakTepHbl U AJIs1 cOequHEHM 31emMeHToB 14-it rpynnsl OBP? [IpuBenute npumepsl.
46. HU3BectHO, uTO B psimy siemeHTOB Si, Ge, Sn, Pb ycTOWYMBOCTh COe€AMHEHUN B HM3IIEH
MOJIOKUTENIBHOW CTETICHW OKUCICHUsl yBenuuuBaercs. [loarBepaute ycToitumBocTh  PD
ypaBHenusimu peakuun PbO. ¢ HCI. TlpuBemure mpumep npyroit rpymmsl [leproanueckoit
CHUCTEMBI, B KOTOPOH CYIIECTBYET TaKasi )K€ 3aKOHOMEPHOCTb.
47. OObsicHUTE, IOYeMy JJIs pa3zieneHust cmecH cynbpuaos PbS u Sb2Ssz MokHO MCTONIB30BaTh
pactBopel  cymbduma (NHi)2S wmm  momucynbduma (NH4)2S,. Hanummmre ypaBHEHUs
COOTBETCTBYIOIIUX PEAKLIUH.
48. Ompenenute, OyayT mu coenuHenus onoBa(ll) BoccranasnuBate Bi(OH)s npu pH = 14 eciu
mBecTHO, uto E°([Sn(OH)s]*/[SN(OH)4]*) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noareepaute pacyerom E°. Hanmmmre ypaBHeHue peakumu B3ammonerictBus Naz[Sn(OH)s] ¢
Bi(OH)a.
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Ilpumep 6unema K peitmunzo60i KOHMPOAbHOU padome NeG:

1. YuuTbiBas 3Ha4YCHHWE XapaKTEPHOTO Uil aTOMOB (ocdopa KOOPAWHAIMOHHOTO 4YHCIA U
HEYCTOWYHMBOCTH Ui (hocopa pm-cBsi3ei, pacCMOTPETh CTPYKTYPY (GochopHBIX KHcIoT. Uem
oObsicHseTcs: MHOrooOpasue Kuciotr ¢ocpopa? OOBICHUTH OCHOBHOCTH KHCIOT, OTBET
NOJATBEPAUTh ypaBHEHMsIMH peakiuit. Yem otiamuaercs crpykrypa tpumera- (NaPOs)s,
terpameta- (NaPOz)s u monumeradocdara Harpust (NaPOs3)n -

2. Kak pgedicTByeT KOHIIGHTpUpOBaHHas M pa30aBJCHHAs a30THAs KUCIOTa Ha CEpy, CEJIEH,
teutyp? Hanumunre ypaBHEHUS peakLni.

3. Terparuapar 6pomuna mapranma (II) maccoit 4,31 r. pacTBopuian B JOCTaTOYHOM OOBEME
BoAbl. Uepe3 TOIMy4eHHBIH pAacTBOp MPOMYCKAIM XJIOp 1O TeX TOp, TIOKa MOJISIPHBIC
KOHIICHTpAIMU 00enx coJieil He cpaBHSIOTCS. BeranciuTe, kKakoi 00beM Xitopa ObLI MPOMyIIeH

IpH H.Y.
4. Ocy1iecTBUTE NPEBPAIICHUS:
CH,COOK
L Hox Xi— X —=K[ICL] 2H,0—1,
0 HiS Fe; 1 Fe(S0.);, Hi0

HCl(KOHH.)k Y.

Yi—1, 3 4

rae Xi-BemecTBa, coaepkaime o, Y1 — BEIIecTBa, CoJepiKaIiue cepy.

PeiiTuHroBasi KOHTpPOJIbHasi padota Ne/
Tema: « KoMmiieKcHbIE COeTMHEHU

1. Koopaunanmonnas teopusi Bepruepa. [loHATHS: 1IEeHTpaIbHBIA aTOM, JTUTAH/IbI, BHEIIHSIS U
BHYTpEHHSS cepbl KOMIUIEKCa, KOOPIAUHAIIOHHOE YHCIIO, IEHTATHOCTh JINTaH/a.

2. HowmeHkiiaTypa KOMIUIEKCHBIX COeIMHEHUHN. M30MepHsi KOMIUIEKCHBIX COeIMHEHUI.

3. CrpoeHre KOMIUIEKCHBIX coeauHeHurd ¢ mo3unui metona BC. I'mOpuamsanus opoOurtaneit
npu  oOpa3oBaHMM  OKTadAPUYECKHX, TETPAdPUUECKUX U  KBAJAPATHBIX KOMILIEKCOB.
CriuHCBSI3aHHBIE U CIIMHCBOOOJHbBIC, BHYTPU- U BHEIIHEOPOUTATIbHBIE KOMIUIEKCHI, HEAOCTATKU
metona BC.

4, Teopus xpucrammmaeckoro mnonsa (TKII). OObsicHeHHE YCTOWYMBOCTH KOMILJIEKCOB.
Pacmiennienue d-opbutaneil EeHTPaJIbHOTO aTOMa B KPUCTATIMYECKOM I0JI€ OKTa3ApUYECKOro,
TETPadPUUYECKOTO, TETPAroHAIbHO-OUNUPAMHUIATILHOTO M KBAAPATHOTO KOMILIEKCOB. Hu3ko- u
BBICOKOCIIMHOBBIE KOMILJIEKCHI.

5. CBs3b HEPruM pacilerIeHUs ¢ OKPACKOH KOMIUIEKCA, CIEKTPOXUMHUYECKUMA PSif TUTaHIOB.
6. Omeprus crabunuzauumu Kpuctammueckoro mons (OCKII). Pacuer OCKII gns
OKTadIPHUUECKUX U TeTpadIpuuecKux komruiekcoB. [lousatue o0 addexre Ana-Temmnepa.

7. llpumenenue merona MO K KOOpAMHALMOHHBIM COEIWHEHHUSM - TEOPHs TOJS JHUTaHAOB
(TTLJI). IToctpoenue sHeprermueckux auarpamMm MO Ui OKTa3ApHYECKUX KOMIIJIEKCOB 0e3
y4eTa U ¢ yU€TOM U T-TIePEKPHIBAHUS.

8. VYcToHYMBOCTh KOMIUIEKCOB B pacTBOpaX M OCHOBHBIE (aKTOpBI, €€ OMpPEeIeINIoIIne.
JIaOuIbHOCTh U HHEPTHOCTD.

9. DHTponuiiHBINA BKIaJ B SHEPTeTUYECKYIO0 YCTONYHUBOCTh KOMILJIEKCOB, COBBATHBIN AP QEKT,
XenaTHbIi 3¢ dexT, npasuia nukios JI.A.YUyraesa.

10. MexaHu3Mbl peaklMii KOMILJIEKCHBIX COCOUHEHHH. B3auMHOe BIMsSHUE JHUTaHIOB B
KOOPIUHAITMOHHOM cepe.

11. TIpuBeauTe mpuUMeEpHI IIUC-TPAHC U30MEPOB B KBAJAPATHOM U OKTAdIPUUECKOM KOMILIEKCAX U
TPaHC- U30MEPOB B OKTA3IPUUECKOM KOMILIEKCE.
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12. HaszoBute npuBeaeHHbIC HIDKe KOMIUIEKCH 1o HomeHkinatype MIOITAK: [Cr(H20)6]Cls,
K2[Fe(CN)s], [CoCI(NH3)s]?*.
13. IIpuBenute xumMuyeckue GopMyIbl YKa3aHHBIX HIKE COSAMHEHMI: nenTaxnoponukenat(Il),
rexcaakBaBanaauii(11l), rexcarmanodeppar(Il) kamus.
14. TlpuBenute OSIEKTPOHHYIO KOH(HUIYpalMIO 3JIEMEHTOB B COOTBETCTBYIOIIMX CTEHECHSX
OKMCJICHHS, TIPOJI0JIKas eé 3a KoHDHTypanueii 6maropoaoro rasa: Cr2*, Cu?*, Nb*, We*,
15. IlpuBeaute >nextponHOE cTpoeHme kommiekca [Cr(H20)s]** ¢ toukm 3penms MBC wu
YKaKuTe POpPMAaTIBHBIN TUTI THOPUIN3ALINH.
16. OOwbscHUTE, YeM pa3IHyaroTCsd BHYTPUOPOUTATIBHBIN U BHEITHEOPOUTAIBHBIN KOMIUIEKCHI C
touku 3peHust MBC. [IpuBenure npumepbl COOTBETCTBYIOIIMX KOMILIEKCOB.
17. Hapucyiite paumarpamMmy pacuiervieHus O-oOutaneli B THOJNAX — OKTadIpUYECKOW |
TETPadAPUIECKON CHMMETPHUH.
18. TlocTpoiiTe muarpamMmsl paciiemienns d-opouraneii s kommiekcHex HoHOB [Co(CN)g]®*
u [CoFg]*.
19. Yro Takoe oHeprus crabwnmsanuu KpuctammyeckuMm moneM (DCKII)? Kak ona
pacCUMTHIBACTCS ISl OKTAdPUYECKMX M  TETPAdIPUYECKHX KOMILICKCOB O-MeTaioB?
[IpuBenuTe npuMepsl.
20. Hapucyiite amarpammy pacmerienus d-opbutameit Mn?* B wmomax [Mn(H20)e]*" u
[MNn(CN)6]* 1 onpenenure Lsgg KOMIIIEKCHBIX HOHOB.
21. Yro Takoe TepMOJMHAMHYECKas  YCTOHYMBOCTh  KoMmIuiekcoB?  Kak  cBsizaHa
TEPMOJUHAMUYECKAs YCTOMYUBOCTh KOMIUIEKCOB ¢ DCKII?
22. Yto Takoe na0WIbHBIE W WHEPTHBIE KOMIUIEKCHI? [IpuBenuTe MO OJHOMY TMpHMEPYy W3
KaKJIOM TPYIIIIBL.
23. Ilo meTomy BaleHTHBIX CBS3€H MPEICKAKUTE THI THOPHIM3AIMH aTOMHBIX OpOuTaseit
KOMILJIEKCOOOpazoBareiasi W TeOMETpUYecKyro  GopMy  CIEIYIOIIMX  KOMILIEKCOB:
terparuapokcoaypat(lll)-non; karnon rexcaakBaasmromMuuus(111)
24. HapucyiiTe 3HEpreTHYecKylo auarpaMMy paclIeIUIeHHbIX d-opOuTaneil u pacmpeaeiieHue
snexktponoB (TKIT) mas rexcaaksakommiekcoB Cr'? m Cr*3. CpaBHHTE 11 3THX KOMIUIEKCOB:
a) BEIMUUHY paciierieHus, 6) repmoanHaMudeckyro ycroitunBocth (DCKII), B) kMHETHYECKYIO
YCTOMYMBOCTh (JTAOMIIBHOCTh, MHEPTHOCTH), T') MarHUTHBI MoMeHT (Mb). Uto m3mMeHutcs B
CTPOEHUH 3TUX KOMILJIEKCOB, €CIIH BOJy 3aMEHUTh IIUaHU1-UOHOM?
25. Tlpurorosinen 1 M mo xpomy pactBop conu [Cr(H20)sCI|Clx. Omnpenenure 3HaucHue x u
BBIYUCIIUTE CTEIIEHb OKUCIICHUSI XpOMa, €CIH IS ocaxkaeHus cepedbpa u3 100 ma 1 M pactBopa
HUTpata cepedpa ObLJIO U3pacxogoBaHO 50 MJI 3TOTO pacTBOpa.
26. K 0,1M pactBopy K2[Cu(CN)4], conepxkamemy, kpome toro 0,1 moas/n KCN, npubasnex
pactBop cynabbuaa HaTpus. PaccuntaTs KOHIIEHTPALIUIO CYIb(HI-UOHOB, PU KOTOPOH Cynb(u
KaJMUsi MOXET BBINACTh B ocaZiok. [IpousBeneHue pacTBOPUMOCTH CyldbGuaa KaaMHsS PABHO
3,6:10%°.

Ilpumep 6unema K peitmunzo60ii KOHmMpoOALHOU padome No|:

1. C nmo3umuit meronoB BC, TKII u MO oxapakrepu3oBarb CTPOCHHE KOMILJIEKCHBIX HMOHOB
[Fe(CN)s]* u [FeFs]*. Crenars BbIBOJ O CBOHCTBAX KOMILIEKCHBIX HOHOB.

2. BeluucnuTh 3apsjabl, Ha3BaTh KOMIUIEKCHBIE MOHBI, CA€JIaTh BbIBOJ 00 YCTOHYHMBOCTH
koMmmiekcHbix  HOHOB: @)  [Cr(H20)e], [Cr(H20)sCI], [Cr(H20)4Cl2],  [Cr(CN)g],
[Cr(H20)2(NH3)s], [Cr(C204)2(OH).]. Bbipa3uth KOHCTAHTBI YCTOHYHUBOCTH KOMILIEKCHBIX
MOHOB.

3. Koncranra Hecroiikoctu nona [HgCls]* pasua 6,03 « 10® O6pasyercs 1u ocamox cymbpuia
pryru (Il), ecmm x 1 1 0,005M pactBopa comu  K2[HQCls], conmepxamiero 0,002 moxs KCl,
no6asutsb 1 1 0,005M pactBopaK.S? OGpasyercs nu ocanok runpokcuaa prytu (1), ecam x 1 1
31Oro0 pactBopa no6asuts 0,02 moas KOH? ITP(HgS) = 4,0 « 103, TTP(Hg(OH)2)= 1+ 10
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PeliTuHroBasi KOHTpoJibHast padora Ne8

Tema: «XuMHUA METALIIOB»

1. HanwummuTe 371€KTpOHHBIE KOH(UTYpAIIMH aTOMOB 3J1eMeHTOB 4 u 5 rpynmsl. Kakue crenenu
OKHCJICHUS TPOSIBIISTIOT 3TH dJIeMeHThI? Kak M3MeHs0TCs aToMHbIe paanychl B psgax Ti - Zr -
Hf, V - Nb - Ta? [Touemy motHoCTh MeTasTHUeckoro Hf B 1Ba pasa npessbiaet mioTHOCTh Zr?
2. Kak wu3MeHseTCS OTHOCUTEIIbHAS YCTOWYMBOCTh COCIUHEHUH C HU3KUMHU CTCIICHAMU
okucienus B psaay Ti - Zr - Hf? OTBeT moarBepauTe ypaBHCHHSIMU COOTBETCTBYIOIIUX PEAKITHH.
3. Kakue KOOpIWHAIMOHHBIC YHCJIa XapaKTepHBI sl dneMeHToB 4 rpymmbl? [IpuBemute
npumepsl komruiekcoB Ti(IIl), Ti(IV) u Zr(IV), cymectByromux B TBepIoi (aze 1 B pacTBOpeE.
4. B Bunme kakmx coemumHenwii Ti, Zr, Hf Bcrpewarorcs B mpupone? CrocoObl moxydeHUs
METaJUIOB.
5. Hamumure ypaBHEHHS pEakKlUil, C MOMOIIBIO KOTOPBIX MOXHO mepeBectn TiO2 B
pacTBOPUMBIE COETMHEHUS TUTAHA.
6. Hanummure ypaBHEHUS peakiuii B3aMMOJICHCTBUS THTaHA C COJITHOM KHCIOTOW M CO CMEChIO
A30THOM W TJIaBUKOBOM KHCJIOT.
7. OOpsicHUTE paznuuHyro okpacky xjgopuaHbix pactBopoB Ti(III) u Ti(IV) ucnonszys TKII.
8. Ilouemy TeTpaxyopua THTaHA <«IBIMUT» BO BJIQXHOM Bo3ayxe? Hammmure ypaBHEHUs
peakiyu, OOBSICHSIONICH 9TO SBJICHUE.
9. Kak 00HapyXHTh IPUCYTCTBHE COCTUHEHNI THTaHa B pacTBOpe?
10. Kakwue cremeHn okucieHUs nposBisieT BaHaauii? [IpuBeante mpumepsl coenuHennii. Kakne
KOOPJIMHAIIMOHHBIE YUCIIa XapaKTePHBI JIJIsl SJIEMEHTOB 5 TpynbI?
11. Tlouemy BaHaauii, HUOOMII M TaHTal OTHOCAT K paccessHHbIM 31eMeHTaMm? Kak MOKHO
MOJTy4YuTh BaHaui u3 V20s?
12. Kakue xJopuapl MOJIy4arOTCsl B pe3ysbTaTe B3auMOJACUCTBUS BaHAAMs, HUIOOHS U TaHTala ¢
razoo0pasHbIM xsiopoM? Hamummmre ypaBHEHUST peakiinid.
13. Kak nmocnenoBatensHO U3MEHSETCS LIBET pacTBOPA MPH B3aUMOJICHCTBUY BaHaJaTa HaTPUS C
LIMHKOM B KHUCJIOW cpene? HanuimmTe ypaBHEHHS] COOTBETCTBYIOIIMX PEAKIIUAM.
14. Hanwmure peakumu B3aumojeiicteus VClh, VCl;, VOCIl;, VOCI3 co memousio. Kak
H3MEHSIOTCS KUCIOTHO-0CHOBHBIE cBoiicTBa B psmy V(II) - V(1) - V(IV) - V(V)?
15. HanumuTe ypaBHEHHUS CIAEAYIOMINX PEAKIUA U YKOKUTE YCIOBUS UX MIPOTEKAHUS:

V205 + C+Cl —

Nb2Os + C + Cl; —

NaVOs; + H,0;, + H,SO4 —

V205 + H202 + KOH —
16. KakoBa »snexTpoHHas KOHGUrypamusi aroMoB 3j1eMeHTOB 6 rpymmbl? Kakue creneHu
okucneHus oHu umerot? [lpusenure npumepsl cooTBETCTBYOMUX coearnHenuit Cr, Mo, W.
17. VYkaxure, KaKk MEHSIOTCS IO TpyIIe: a) paauychl aroMoOB, O) MeEpBbIE MOTEHIHAIBI
MOHH3AIUH, B) KOOPAUHAIIMOHHBIE YKCIIA, T) TEMIIEPATYPHI TIABJICHUS TPOCTHIX BEIIECTB.
18. Kak mensieTcss akTUBHOCTh MeTauioB 1o psaay Cr - Mo - W? Kakue KHCTOTBI pacTBOPSIOT
3TH MeTaiuibl? Hamumure ypaBHEHHsI peakuuii XpomMa C pacTBOPAMH XJIOPOBOJOPOJHON u
A30THOU KHUCIIOT.
19. Kak mensiercs ycroitunBocth coenunenuit Cr, Mo, W B crenensix okucienus I u II1?
O6cyaute ocoobennoctu crpoerus Cro(CHsCOO)s-2H:0.
20. Kak meHnsercst ycroitunBocts coequHennit Cr, Mo, W BeIcmux creneHeit okucneHus? J{ms
noaTrBepkaeHuss Bamero yrBepxaenus mans coemuHeHuit Cr(VI), Mo(VI) u W(VI) nanumure
peakiuu: a) B3aumojeiictBus ¢ H2S B cpene pactBopa ammmuaka, 0) B3auMOJEHCTBUS ¢ Zn B
cpene KoHIeHTpupoBaHHOTO pactBopa HCI.
21. Kak MEHSIOTCSl KHCIIOTHO-OCHOBHBIE cBoMcTBa coenunenuid B psyay Cr(ll) - Cr(1ll) - Cr(VI)?
Hanumure ypaBHeHHs peakiuii B3auMoJieiicTBHs kapOoHara Hatpusi ¢ pactBopamu a) CrClo,
0) CrCls, B) CrOs.
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22. HapucyiiTe SHEpreTHYecKylo Auarpammy pacuieruieHHbIX (7-opOutaneid u pacmpezeseHue
snexrponos (TKII) nns rexcaakakommiekcoB Crt2 u Cr*3, CpasnuTe 1151 9THX KOMIUIEKCOB: a)
BeNMYUHY paciueruieHuss (Ao), 0) TepmoamHamuueckylo ycroitumBocts (DCKII), B)
KUHETHYECKYI0 YCTOMUMBOCTH (JIaOMIBHOCTH, MHEPTHOCTH), I) MarHUTHBIA MoMeHT (MB). Uto
U3MEHUTCA B CTPOEHUH 3TUX KOMILJIEKCOB, €CIM BOJY 3aMEHUTh LIUAHUA-UOHOM?
23. Tlo maHHBIM XMUMHYECKOTO aHaA/IM3a coeanHeHue coaeput 19.5 macc % Cr, 40.0 macc % Cl,
4.5 macc % H, 36.0 macc % O. N3o0pa3urte cTpoeHHE BCEX U30MEPOB STOTO BEIIECTBA.
24. Paccmotpure guarpammy Jlatumepa Uit XxpomMa W OOCYAMTE  OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA COCIMHEHUN XpOMa B CTEMEHSAX OKHUCIeHus +2, +3, +6. B kakux
YCIIOBUSIX, U KaKMMH peareHTaMu MoxHO BoccTaHoBUTh U okuciautTh Cr(lll) B pactBope?
Hanumure ypaBHenus peakuuid. KaxoBbl mnponykrsl BocctaHoBieHuss Cr(VI) B kucnoi,
LIEJIOYHOM Cpejie U IIPH CILIaBIeHUN?
25. Ilpy pacTBOpPEHHMH METATMYECKOTO XpOMa B COJSHOW KHCIIOTE CHayala 00pazoBaycs
royiy0oi pacTBOp, KOTOPHIN CO BpEMEHEM NpeBpaTwiics B 3elieHbld. [Ipu nobGaBieHun K 3TOMY
pacTBopy M30bITKA IIEJIOYM BBHINABUIMKM B Hadaje CU3bIM 0CaJ0K pacTBOPUIICS C 00pa30BaHUEM
SIpKO-3eJIeHOT0 pacTBopa. llocnme mpuimMBaHus K TMOJTYYEHHOMY PacTBOPY HM30bITKa OpPOMHOM
BOJBl PAcTBOpP MpUOOpEN JKENTYH OKpacKy, KOTOpas IEepexOoAUT B OpPAHXKEBYIO IpHU
nojakucieHnu. Hanummre ypaBHeHNs BCEX YIOMSHYTBIX peakLui.
26. HanummuTe peaxIiiio BOCCTAHOBIICHUS IUXpOMaTa Kallisl CEpHUCTHIM Ia30M B KUCIIOH cpere.
OmnpenenuTte BO3MOKXHOCTh MPOTEKAHHs 7ToH peakmuu npu pH=5, ecmm amsa pH=0 E°(Cr,07*
/Cr**) = 1,33B, E°(S04?/H2S03) = 0,17B, a akTHBHOCTH BCEX OCTANBHEIX YJACTHHUKOB PEAKIIHH
paBHBI €TUHUIIE.
27. KakoBa »5JeKTpoHHas KOH(UTypamwsi aTOMOB »iieMeHTOB 7 rpymmbl? Kakue crernenun
OKHUCJICHHUS XapakTepHbl uig 3TUX dieMmeHTtoB? [IpuBeaure mnpuMepsl COOTBETCTBYIOIIUX
coequHennit Mn u Re. Kakue koopauHallMOHHBIEC YKCIIA XapaKTEPHBI ISl ATUX 3JIEMEHTOB?
28. Kak menstorcs no rpynne Mn - Tc - Re a) paguycbl atomoB, 0) mepBbie HOHU3AIMOHHBIC
HOTEHIIAIBI?
29. B Buae kKakux COEIMHEHHMI BCTpedaeTcss mapraHell B mpupoze? Hamummre ypaBHEHHS
peakiuil MoJay4eHHUs METAJNIMYECKOro MapraHia: a) METOJOM alfOMOTEPMUU (M3 MUPOJIO3UTA
MnOy), 6) 31eKTPOIUTHIECCKUM MeTO10M (13 MnSQO4).
30. Kak meHsieTcss akTUBHOCTh METauioB B psaxy Mn - Tc - Re mo oTHomeHno Kk Kuciotam?
Hanumure ypaBHeHUs peaKiuii:

Mn + HCl —

Tc + HNO3 (30%) —

Re + H2O2 —
31. Hanumiurte ypaBHEHHs MPUBEICHHBIX PEaKIIU:

KMnOg4 + H2SO4pp) + HoS —

KTcO4 + H2SO4pp) + HoS —

KReOs + H2SO4pp) + H2S —

Hcnonb3ys 3TH mpuMepsl, HA30BUTE HarboJiee CUITbHBIN OKUCIUTENb cpead aHnOHOB MO4 (M =
Mn, Tc, Re) u ykaxure, Kak MEHsSETCS YCTOWYMBOCTb COEAMHEHHH 3JE€MEHTOB B BBICIIHX
CTeIeHsAX OKUcIeHus B psay Mn - Te - Re?

32. Hanumure ypaBHeHHUs peakuuii B3aumopeiictBus MnO, MnO;, KoMnOs u KoMnOs ¢
constHOM kucnotoil. s ypaBHuBanuss OBP ucnone3yiite 3neKTpoHHO-HOHHBIN OanaHc. Kakue
U3 9TUX peaKIMi NCHOJb3YIOTCS Kak JJAO0paToOpHbIe METOAbI MOIyYeHHS XJjiopa?

33. Uro mpouCXOIUT Mpu J0OaBIEHUH K pacTBOPY, COAEpIKaIleMy epMaHTraHaT-HOH, pacTBOpa
menoun? Kak mensiercss okpacka pactBopa? Kakol ras Beigenserca? Hamumure ypaBHEeHHE
peakuuu.
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34. Mlpu B3aumopeiictBuun KMnOs ¢ H2C20s4 B mpucyrctBun K2C2O4 B BomHOM pacTBOpe
obpasyercs tpuokcanmaromanranar(Ill) xamms. Hamwmmure ypaBHenue peakiuu. Jls
00pa30oBaBIIETOCS OKTA3APHIECKOTO KOMIUIEKCHOTO HOHA!

a) YKaKHTE HOJHYIO 3JIEKTPOHHYIO KOH(PHUIYPaIHIO IIEHTpaTbHOro HoHa (1s2252...);

0) n300pa3uTe Ha JuUarpaMMe paciieiuieHHbIX J-opOuTaneil IEeHTPaIbHOTO HOHA
(TKII) pacripeneneHue 3JIEKTPOHOB M PACCUMTANUTE PHEPTUIO0 CTAOUIIM3AIMH KPUCTATUIMUYECKUM
nosem (CKII), yautsisas, uto C204% - muranz caboro moJs;

B) paccunrtaiite >(QQEKTHBHBII MarHWTHBIH MOMEHT (B MarHeroHax bopa) s

[Mn(C204)3]*.

35. KakoBa snekrponHass koHpurypamus atomoB meMmeHToB Fe, Co, Ni? Kakwe creneHm
OKHUCJIGHHS XapakTepHbl JUIsi 3THX »3iemMeHToB? IlpuBenuTe mnpumMep COOTBETCTBYIOLIUX
COCIMHEHUM.

36. B Buae xakux COeAMHEHUI BcTpeyaeTcs kene3o B mpupoae? Kak u3 HUX MOKHO TOITYYUTh
MeTam? Uem OH MOKeT ObITh 3arps3HEeH?

37. YxaxuTe, KaKk MEHSIOTCA B IEpHOJE: a) paJuychl aroMoB, O) TepBble TOTCHIIMAIBI
MOHU3AIUH.

38. Paccmotpure muarpammy Jlarumepa juist Fe, Co, Ni u ckaxure:

1) Kak meHsieTcss BoccTaHOBUTENbHAsI cocoOHOCTh MeTauioB? [IpuBeaute mpumepsl peakuuit
ITUX METAJJIOB C KOHIICHTPUPOBaHHOH 1 pazbasnenHoi kuciotamu (HCI, H2SO4, HNO3).

2) JIByx3apsIHBIII HMOH KaKOro MeTajula Jierde OKHCIuTh? Hamummure ypaBHEHHs peakuMii
B3auMoeiicTBus coenuneHnii Fe?*, Co?*, Ni** c¢: a) kucrmoponom u 6) GPOMHO# BOmOH B
LIETTOYHOM cperie.

TIMHEHUS WA SIBIISTIOTCST 0O WIBHBIMH  OKHCITUTEIISIMH MTUTIIAT
3) Coenune Fe3* Co®* foTcs Gomee ¢ OKHCITHTE ? Ha e
ypaBHeHus peaknuu Fe(OH)s m Co(OH)3 ¢ pacTBopoM: a) XJIOPOBOJOPOIHON KHCIOTHI, 0)
A30THOM KHUCJIOTHI.

4) Hanmmmnre ypapHeHus peakuun Co(OH)s u KoFeOs ¢ pacTBOpOM cepHOM KUCITOTHI.

39. HapucyiiTe 3HEpreTHUECKYIO IHarpaMMy pacuielieHHbIX O-opOuTtaiieii u pacrpeseneHue
snextporoB (TKII) mms nuanuaneix kommnekcoB Fe?" u Fed*. Paccumtaiite MX MarHUTHBIH
MoMeHT. CpaBHUTE 711 3TUX KOMILIEKCOB:

a) BenmuuuHy pactiemieHus (Ao), 6) OCKII (TepMOAMHAMHYECKYH) YCTOWYHMBOCTH), B)
KMHETUYECKYI0 YCTOMYMBOCTH (JAOUIBHOCTh, UHEPTHOCTH). UTO M3MEHHUTCS B CTPOCHUHU ITHUX
KOMILJIEKCOB, €CJIH LIMaHU/- UOH 3aMEHUTh (PTOPHUI-HOHOM?

40. Jlns komruiekcHoro wona [Co(en)2Br2]" u3o6pasure Bce mpocTpaHCTBEHHBIE H30MEPHI (€N -
310 NH2-CH2CH2-NH>).

41. HapucyiiTe 3HEpreTHYECKYI0 QUarpaMMy paclielUICHHbIX d-opOuTaneil M pacrpencicHue
snextponos (TKII) mns aksakommiekca Co*™? u muanugnoro kommiekca Co*2. Cpasure s
THUX KOMIUIEKCOB: a) BeIMuuMHy pacaierienus (Ag), 0) DCKII (TepmoauHaMUYECKYIO
YCTOWYHMBOCTH), B) MAarHUTHBII MOMEHT (Mb).

42. 3nauenue pH pacrBopa FeCl, Gonpire, yem pactBopa FeCls. O0bsicHuTe 3TO sBICHUE C
TOYKHM 3pEHHS KUCIOTHO-OCHOBHBIX B3aUMOJEHUCTBUI. UTO MOXHO cCKa3zaTh 00 W3MEHEHHHU
KHCIIOTHO-0CHOBHBIX cBOMCTB B psaay Fe(ll) - Fe(lll) - Fe(VI)?

43. Kakue OMHapHBIE COEIMHEHMs jKeje3a M cepbl Bbl 3HaeTe? MOXHO JIM OCaJuTh Cyab(pH]
xenesa cepoBogopoaoM? KauecTBeHHO (0€3 YMCICHHBIX BBIKJIAOK) OOBSICHUTE 3TO C MOMOIIBIO
nonstuit [TP u Ka(H2S).

44. KakoBbI KaueCTBEHHbIE peakiuy Ha HoHbl Fe?* u Fe**? Hanmmmure ypaBHenus peakuuii. Kax
MO3KHO PasjIMuuTh pacTBopsI coneit Fe?*, Co?*, Ni**?
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45. KakoBa sJiekTpoHHass KoH(urypamuss atomMoB 31emeHToB |b rpynmei? Kakwe cremnenu
OKHCIICHHSI XapaKTepHbl s 3TUX osineMeHToB? IlpuBeaure mnpuMepsl COOTBETCTBYIOIIUX
COCIMHECHU.

46. Kax menstorcs no rpymme Cu - Ag - AU a) paanycbl aToMOB, 0) MepBble HOHU3AIIMOHHBIE
noreniuanel? Ilouemy y osnementoB |b rpynmel paguycsl aTOMOB MEHBIIE, 4YeM Y
COOTBETCTBYIOIIMX LIEJIOYHBIX METAUIOB, @ MOHU3ALMOHHbIE NTOTEHIHAIbl 3HAUUTEIBHO BhILIE?
ConocraBbTe XapakTep CBsA3M (MOHHBIN, KOBAJIEHTHBIN?) B Xnopuaax 3nemeHtos |b u | rpymm.
Kak 310 mposiBiisieTcsi B UX CBOMCTBAxX, KaKKe XJIOPHUIBI 00Jiee JETKOTUIABKU ?

47. B Buae kakux coequHEHUMN BcTpeuaroTcs 3iemenTsl |b rpynmer B npupone? Kak momygaror
COOTBETCTBYIOIIIE METAJUIBl B TNPOMBINUICHHOCTH? Hamwmure ypaBHEHHS OCHOBHBIX
COOTBETCTBYIOIIMX PEAKLIUMN.

48. B kakux kuciotax MoOXHO pactBoputh Cu, Ag, AuU? Hamumwure ypaBHEHHS
COOTBETCTBYIOIIUX peakuuid. [louemy 3Tu MeTanabl B CTaHAAPTHBIX YCIOBHUSIX HE PACTBOPSIOTCS
B cOJITHOH kucioTe? Kak MeHSeTCsl akTHBHOCTh MeTaJIoB 110 psaxy Cu - Ag - Au?

49. Byner nu MeTalIMdYecKoe JKeIe30 BBITECHATh Melb U3 coneit CU?, Meramnmueckas Menp -
xerne3o u3 cosielt Fe ? Hanuimure ypaBHEHHs COOTBETCTBYIOIINX PEAKLIUM.

50. Kak momyunts ruapoxcun meau (II)? MoxkHO M Ui 3TOTO HCIIOJIB30BaTh: &) PacTBOP
ammmuaka, 0) pactBop NaOH? B gem pactBopsiercst ruapokcun meau(l1)? MosxHo nm amst 3T0T0
WCII0JIb30BaTh: a) PAacTBOpP aMMuaka, 0) KoHIeHTpupoBaHHBIH pacTBop NaOH, B) pactBOp
consiHoil kucnotel? IlposiBiasier nu Cu(OH)2 amdoTtepubie cBoiictBa? Hanummure ypaBHeHUs
COOTBETCTBYIOIINX PEAKIIAMN.

51. Kak, ucxoas u3 CuCly, monyunts CUuCIl? B yem moxuo pactBoputh CUCI? OOwscuuTe,
Mo4eMy Mpu pa3daBlIeHUH BOJOW COJITHOKMCIIOro pactBopa xinopuaa meau(l) Beimagaer Oenblit
ocanok. Hanummure ypaBHEHUS] COOTBETCTBYIOIINX PEAKIIHIA.

52. Tllpu mnpomyckanuu B cuHuidi pactBop [CU(NHz)a(H20)2]SOs OGecrsetHoro rasa HoS
BBLJIEIIAETCS YEPHBIN 0canok. Hanuimre ypaBHEHUE COOTBETCTBYIONIEH PEAKIUU.

53. [lpuBenuTe mpuMepbl HE PACTBOPUMBIX B BOJE coeauHeHU cepedpa. OOcyauTe ycloBHsS
MepeBo/ia X B paCTBOPUMOE cocTosiHMe. Hanumure ypaBHEHUS! COOTBETCTBYIOUIUX PEAKIIHIA.

54. Tlonyunte Ag202 w3 AgNO3z. Kakwe cremneHn OKHCIEHHUS TPOSBISIET cepedpo B ITHX
coenuHeHusax? Hanumure ypaBHEHUS! COOTBETCTBYIOLIUX PEAKIIUI U YCIOBUS UX NMPOBEACHUS.
55. Hanumure ypaBHEHHS pEaKIM CIEIYIOIIMX MPEBpalleHUd, YKaXHTE YCIOBUS HX

[POBEICHHS:
Au — Na[Au(CN)2] — Au — H[AuCl4]

56. HapucyiiTe 3HEpreTHYecKyl0 auarpammy paciiervieHuss d-opOuTaneli W pacipeieieHue
3JIEKTPOHOB LIeHTpaabHoro atoma nona [Cu(H20)s]?* (snexrponnas xonduryparmus d°). [Touemy
3TOT HoH okpaies, a Cu* (3nexrponnas kouduryparus d'°) s CuCl - 6ecuseren?

57. KakoBa snekTpoHHas KoHpurypamuss atomoB 3jiemeHToB |Ib rpynmnel? Kakue crenenu
OKHCJIeHHS OHHM uMeroT? B dem 3akmtodaercs ocoboe mosoxkenue Zn, Cd u Hg B cemelicTBe
MEPEXOIHBIX METAIIOB?

58. Kak m3MeHsieTCs aKTHBHOCTh MeTauioB B psimy Zn - Cd - Hg? Kakue u3 3THX METaioB
PacTBOPSIIOTCA B XJIOPOBOIOPOIHON KucioTe? B ueM MOXKHO pacTBOPUTH PTYTh?

59. I'mapokcun 1uHKa - aMmdoTepHoe ocHOBaHue. [lpuBeauTe TpUMEpHl  peaKIIUd,
MOJITBEPXKIAIOIINX 3TO YTBEPIKICHHUE.

60. IlpuBenute mpUMepbl KOMIUIEKCHBIX COCIMHEHHH IMHKa u  Kagmus. KakoBbl
KOOPIUHAIIMOHHBIE YUCIIA IIEHTPATbHBIX aTOMOB U T€OMETPUSI KOMITJIEKCOB?

61. IpuBenuTe NpUMEpHl COeAMHEHMI, coiepskamux Hgo?*, KoTopble yCTOWYMBBEI HpU
HOPMAaJIbHBIX ycloBUAX? UTO MpOMCXOIUT NMpH B3auMojieiicTBun HuTpata prytH (1) c: a) NaOH,
0) Hz2S, B) NH3-H20)?

62. a) Ilpu pactBopenun B Bojae Hutpara prytu (1) pacTBop cTaHOBUTCS MYTHBIM, a HUTpaTa
KagMus - HeT. OOBsICHUTE 3TO SBJICHUE C TOUYKH 3PEHHUSI KUCIOTHO-OCHOBHBIX B3aUMOJICHCTBUIA.
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63. 3nauenne pH pactBopa ZnCl, menbine, yem pactBopa CdCly. OOBsicHUTE 3TO SBICHUE C
TOYKHU 3PEHHUsI KUCIIOTHO-OCHOBHBIX B3aMMO/ICHCTBUMN.

64. Uto MOkHO cka3aTh 00 U3MeHEeHUH cujibl ocHoBauuit B psymy Hg(ID) - Cd(I1) - Zn(11)?

65. Kak mensiercs pactBopuMocTh cyiabpunoB siaementoB 1B rpynmei? Kakue cynbhuabt
MO>XHO OCaJMTh CEPOBOJOPOJIOM B KHUCION cpene? KadecTBeHHO (0€3 YMCICHHBIX BBIKIAIOK)
00bsicHHTE 3TO ¢ moMoIbio nousaTHi [1P u Ka(H2S). B yem MoxxHO pacTBOpuTh Cynbdua pryTu?
66. Ilpu B3aumoxerictBuu xnopuna prytu(ll) ¢ ammuakom moxer noiayuutbes 6o HgNHCI,
160 Hg(NH3)2Clo. Kakue ycnoBust HEOOXOAMMBI ISl IOJYYEHUS STHX COCIMHCHHM, KAKOBO HX
CTPOCHHUE B KaKOBa X PaCTBOPHUMOCTH B BoJIe?

67. Ipemnoxure criocod BBIIEICHUS XJIOPUIOB IIMHKA, KaAMUS M PTYTH U3 BOJHOTO PacTBOpa,
COJIEPIKAIIETO BCE TPU COJIH.

68. IIpemnoxwure criocod momyderns MetayuioB | b rpynmst u3 ux cymnbduaos.

Ilpumep 6unema K peitmunzo60i KOHMpPOAbHOU padome Ne8:

1. B uem mposiBIsieTcsl OTIWYME XUMHUHU JUTHUS OT XMMHHM OCTaJbHBIX IIEIOYHBIX METAJIOB?
Paccmotpers Ha mnpuMepe YCIOBUN IIOJY4EHHS] M YCTOWYMBOCTH OKCHJIOB IE€POKCHIOB,
pacTBOpUMOCTH KapOOHATOB, TUApOKapOoHATOB U (ochaToB, CKIOHHOCTH K 0Opa30BaHUIO
KpucTaymoruapaTon cojieil. Uem 00ycIOBIEHO CXOACTBO XMMUHU JIUTHSI U MarHusi U B 4e€M OHO
posiBIsieTCA?

2. Kak wu3MeHsieTcs KHCIOTHO-OCHOBHOM XapakTep, YCTOMYHMBOCTb W  OKHCIHMTEIBHO-
BOCCTaHOBHTEJIbHBIE CBOMCTBA rUApoKcHa0B TuTana B psay: Ti(OH)2 — Ti(OH)s — TiO2¢H20?
OTBeT NOATBEPIUTE COOTBETCTBYIOIIMMH YPaBHEHUSIMH pEaKIUil.

3. OcymiecTBuTe peBpalieHue (0JHO U3 PUBEICHHBIX):

CO32' HBr Kl K>S HNO;3

a) FeCls X1 > X > X3 > X4 > Xs
0) Cu20—X1—CuS0s—Xo—CuCl,—X3—Cu20

t H.O CO; COy(u36 t
\

[

Xl " XZ > X3 > X4 > X3

[
»

B) osomut

4 BBIUKCIINTG KOHCTAHTBI HECTOMKOCTH aMMHMAYHOIO M OTHIEHAMAMHHOBOIO KOMILIEKCOB
HMKEJIS U CPABHUTH X 110 YCTOWYMBOCTH B PaCTBOPE:

Ni?* + 6NH3 = [Ni(NH3)6]?*, AG=-12,4 xxan/monb = -52 k/I/Mob

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

OOBACHUTH CTPOEHHE, CBOMCTBA M YCTOMYMBOCTD YKa3aHHBIX KOMILIEKCHBIX COEIUHEHHMIA.

Kputepun oueHKH pedTHHIOBBIX KOHTPOJIbHBIX PadoT:

Kpurtepun Onenka YposeHb
OTBeT NOJIHBIN, MPaBUIIBHBIM, «OTIUYHO» MOBBIIICHHBIN
CaMOCTOSTENbHBIN, MaTEPUAIT U3JI0KEH B (TIpOIBUHYTBHI)
OIIPENEIIEHHOM JIOTUYECKON YPOBEHb

MoCJIeA0BAaTCIIbHOCTH, ACMOHCTPUPYCTCS
MHOTOCTOPOHHOCTDb IOAXO0B,
MHOT'OaCIICKTHOCTb 06cy)KIICHI/I}I HpO6HCMBI,
YMCHHC HAXOOUTH PAlITMOHAJIBHBIC ITYTHU
peuIcHud 3a1a4, yCTaHaBJIMNBATh IPUIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY CTPOCHUCM,
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CBOMCTBAMH U IPUMEHEHHUEM BEILECTB, B
JIOTUYECKOM PaCCyKACHUU NPHU PEIICHUU
3aauu, rpapuIecKux MOCTPOCHUAX HET
omMO0K, 3a/1a4a pelieHa paluoHaTbHBIM
CIIOCOOOM C KOPPEKTHBIM HCIOJIE30BaHUEM
HEOOXOUMBIX (PH3UKO-XUMHUYECKUX BEITUYMH,
II0JIyueH BepHbIi 0TBET. PaboTa BhINIOJIHEHA HA
76-100%

JlaH NOJIHBIN, IPABUIIbHBIN OTBET HA OCHOBE «XOpOoUIo» 0a30BbIll yPOBEHb
W3YYCHHBIX MMOHITUH, KOHLIETINH,
3aKOHOMEPHOCTEH, TEOPUI, HO JTOIIyCKAIOTCS
HECYIIECTBEHHbIE OIIMOKHU B pacyeTax npu
peuieHnu 3aaad. . Pabota BblnosiHeHa Ha 66-75%

JlaH NOJIHBIN OTBET, HO IIPU 3TOM €CTh «YZOBJIETBOPHUTEI | IOPOTOBBIN YPOBEHb
CYIIECTBEHHbIE OIINOKHN yKa3bIBAIOIIKE HA BHOY
HEyYMEHHE UCI0JIb30BaTh TEOPETUUECKNE 3HAHUS
Y YMEHUS MIPH pelIeHNH IOCTaBIEHHBIX 3a/1a4.
JlanHble TpOOENbl B 3HAHUSX HE MPEMSTCTBYIOT
nanpHeilemMy oOyuenuto. PaboTta BbinoiHeHa Ha

50-65%
OTtBeT 00HaApy)KMBaeT HE3HAHNWE OCHOBHOTO «HEYJIOBIICTBOPUT | YPOBCHB HE
(IOpoToBOTO) CoepKaHUs yUeOHOTO MaTepuana | CJIbHO» chopMHUpOBaH

Pabota Beimostaena meree 50%

4.1.4 TIpumep BONPOCOB, 321aBAEMbIX HA KOJJIOKBHYMeE

KoasokBuyM «XuMuyeckasi TEPMOAUHAMHMKA U KHHETHKA»

1. ChopmynupyiiTe nepBbIii 3aKOH TEPMOJMHAMUKH. 3alUIIATE BhIpaXeHue [-ro Havama
TEPMOJMHAMUKH.

2. Paccunraiite AH%qg CIICYIONTUX PEAKIUN, UCTIOIb3YS TaOIMYHBIC 3HAYCHUS AtH 08
COOTBETCTBYIOIINX BEIIECCTB:

CrClyw) + Har) = Crm) + 2HCl

2NOCl) = 2NO(y) + Chyr

FE3O4(TB) + CO(r) = 3FeO(TB) + COZ(F)

3. [loueMy, B OTIMYHE OT OSHTAIBIHH, A SHTPONUU BO3MOXKHO OIMpEIelieHUE
a0COJIFOTHOT'O 3HAYEHUA?

4. B peakuuoHHBbI cocyn i npoBeaeHus peakuuu 2502 + O, — 2503 Ob110 BBEIEHO
1.5momb / n nuokeuma cepsl W 1 monb /1 KHciopoma. Uepe3 HEKOTOpPOE BpeMsi CKOPOCTh
peaKIuu yMEeHbIINIach B 6 pa3 1Mo CpaBHEHUIO C MIEpBOHAYATbHOU. PaccunTaiiTe KOHIIEHTPAIIUIO
JMOKCH/Ia CEPHI B 9TOT MOMEHT BPEMEHHU.

5. Or kakux (haKTOpPOB 3aBHCHUT KOHCTaHTa paBHOBecHus? Kakum o00pazoM MOXKHO
W3MEHHUTh COOTHOIIIEHHWE KOMIIOHEHTOB pEAaKIMH, HaXOASIIMXcs B paBHoBecuu? Hamummre
BBIPDOKEHHUST [ KOHCTAaHThl paBHOBeCHs il OSTUX peaknuil. He mpoBoms pacyeros,
MPEICKAKUTE, KAaK H3MEHUTCS KOJIMYECTBO HCXOJHBIX BEIIECTB B PABHOBECHUU, €CIIU: a)
YBEIIUYUTH TEMIIEPATypy, O) yBETUUHUTDH JaBICHUE.

CO() + Clary = COClyry AH°<0

NH4NO3() = N20O¢) + H20() AH°>0
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Ba®* (p) + SO+ (p-p) = BaSO4(mm) AH°<0
Haq) + Clay = 2HCl AH°<0

KounokBuym «CTpoeHne aToMma 1 XUMHYeECKasi CBS3b)»

35.Uro ompenensiercs npunuunom llaymu u mpaBwiamu Xynpma? llpuBeaurte >7IeKTpOHHYIO
xonpurypammo S, Cr, Ge, Br, Rb, Ti¥* |, Fe®", P¥, maummas oT mnpeamecTBYIOIIEro
0J1aropoTHOTO Ta3a.

36. O6cyauTe cieayrone OCHOBHBIE CBOWCTBA XMMHUYECKHX 3JIEMEHTOB: AaTOMHBIA paluyc,
MEPBBIN MOTEHIIMANI HOHU3AINH, CPOJCTBO K 3JIEKTPOHY, dJIEKTPOOTPHUIATEIBHOCTh. KakoBbI
OCHOBHBIE TEHICHIINN U3MEHEHHSI STHX BEJIIMYHMH B TPYNIAX U MEepHoaax?

37.IlpuBenuTe OCHOBHBIC TOJIOKEHUsT MeTona [ wiecnu. [IpuMenuTe METO | [T OTIpeeIeHus
reomeTpudeckoit koHdurypammu Mmosekya NHiz, H»O, XeFs, BF3, SOClL. Kakoss
orpannyeHus meroaa ['mmiecnu?

38. IToctpoiite sHeprerudeckue auarpaMMel MO clieAyromux ABYXaTOMHBIX MOJIEKYJI H HOHOB:
H2', Bez, Oz, CN’, onpenenute KpaTHOCTb CBSI3M B HUX; JUII HOHOB INPEIUIOXKHUTE (HOPMYIIBI
M302JIEKTPOHHBIX MOJeKyn. Ormpenennrte, Kakue W3 YKa3aHHBIX HOHOB M MOJIEKYI
nmapamMarHUTHEL.

Bonpochl kK KOJIOKBUYMY IO TeMe «XUMHUS HelepexXoHbIX 3JIeMEeHTOB»

49. Kak wmenstores mo rpymme F-CI-Br-I: a) paguycet aromoB, 0) mHepBblii HMOTCHIIHAT
MOHH3AIUH, B) AJIEKTPOOTPHULIATEILHOCTH aTOMOB?
50. Kak usmensercs B psxy HoO-H>S-H»Se—H)Te: a) mexaromHoe paccrosaue H-3, 0)
MPOYHOCTh CBsi3u, B) yroa H-D-H, 1) momspuocts cBszu, 1) AfH°298? Kak momywaror stn
coequHEHUs?
51. Hanummwure ypaBHEHHS peaKIUil W DJIEKTPOHHO-WOHHBIC YPaBHEHUsS TMOJypEaKIui s
CJIETYIOIIUX MPOIIECCOB:

1) NH2OH + KMnOg4 + H2SO4 —

2) H3POs + KMnO4 —

3) NazAsO4 + Kl + H,SO4 —
4.  Omnpenenure, 0ynyt nu coeauHenus osoBa(ll) BoccranaBnuBate Bi(OH)s nmpu pH = 14
ecu m3BectHO, uto EX([SN(OH)6]?/[SN(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noareepaute pacyeroM AE. Hammmmre ypaBHenue peakimu B3anMozeiictsust Naz[Sn(OH)4] ¢
Bi(OH)s.

Bonpocsl k kosLu10kBHYMY «KoMILIEKCHBIE COeTHHEHM»

27. Ilo MeTomy BaJCHTHBIX CBS3EH MNPEACKKUTE TUN THOPHIU3AIMU AaTOMHBIX OpOuTaen
KOMILIEKCOOOpa3oBaTeasl M TEOMETPUYECKYI0  (GOpMy  CIEAYIOIMX  KOMIUIEKCOB:
terparuapokcoaypat(lll)-uon; karnon rexcaakpaamoMunus(I11)

28. HapucyiiTe 3HEpreTHUECKyI0 AMarpaMMy pacuieluieHHbIX d-opOuTaneil u pacrpeneneHue
snextponos (TKIT) ans rexcaakpakommuiekcoB Cr*? u Cr*3. CpaBHHUTE /I 3THX KOMILIEKCOB:
a) BEJIMUMHY paclleruieHus, 6) repmoauHaMuyeckyto ycroitunocts (DCKII), B) kuHEeTHUECKYTO
YCTOWYMBOCTh (TAOMIBHOCTh, WHEPTHOCTH), T) MarHuTHbIi MoMmeHT (Mb). Uto mu3ameHutcs B
CTPOEHHUH 3TUX KOMILIEKCOB, €CIIU BOJY 3aMEHMUTh IIHAHU-HOHOM ?

29. Tlpurotosnen 1 M mo xpomy pactBop conu [Cr(H20)sCl|Cli. Omnpenenure 3naueHue x u
BBIUMCIIUTE CTETIEHb OKUCIIEHUS XpOMa, eCliu JuId ocaxaeHus cepedbpa uz 100 ma 1 M pactBopa
HUTpaTa cepedpa ObLIO M3pacxoaoBaHO 50 MJI 3TOTO pacTBOpa.

30. K 0,1M pactBopy K2[Cu(CN)4], conepxamemy, kpome Toro 0,1 mons/n KCN, npubasien
pactBop cyabduaa HaTpusi. PaccunTaTh KOHIEHTPALUIO CYTb()UI-UOHOB, IPH KOTOPOH Cynbhua

KaaMus MOXKET BBIIIACTh B OCAaJ0K. HpOI/I3Be,Z[eHI/Ie PacTBOPUMOCTU cynb(bm[a KaIMUA paBHO
3,6-10%.
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Bomnpocs! kK KOLIOKBUYMY 110 TeMe «XHMHS NepeXoAHbIX 3JIeMeHTOB»

69. KakoBa »nexkTpoHHass KOHQUTypamusi aTroMOB 3JIEMEHTOB 6 rpymmbel? Kakwe creneHu
okucieHus ouu umerot? Ilpusennre npuMepsl cOOTBETCTBYIOIUX coeaquHenuit Cr, Mo, W.
70. Kakue KOOpAMHAIMOHHBIE YHUCIIA XapaKTepHbI uisi 3nMeMeHToB 4 rpynnsl? I[lpuBenute
npumepbl komruiekcoB Ti(IIT), Ti(IV) u Zr(IV), cymecTByromux B TBepoi (aze u B pacTBope.
71. Hanumnre ypaBHEHUS peakUuil, UCHOJB3Ys A KaXJIOTO IMpEeBpallleHus MUHUMAalIbHOE
YHCIIO CTAJIUM, YKQKUTE YCIOBUS UX IIPOBEICHUS:

MgCl; ,, — MgCO3 — MgO — Mg

BaCl, — BaSOs — BaS0O4 — BaS — BaCl;

Al — Na[Al(OH)4(H20)2] — AIl(OH)3— KAI(SO4)2:12H20
72. Paccmotpure gumarpammy Jlatumepa Uit XxpomMa W OOCYAWTE  OKHCIUTEIBHO-
BOCCTAaHOBUTEIILHBIE CBOMCTBA COCIMHEHUN XpOMa B CTEMEHSAX OKHUCIeHus +2, +3, +6. B kakux
YCIIOBUSAX, U KAaKUMH peareHTaMu MOXKHO BoccTaHoBUTh U okuciauTh Cr(III) B pactBope?
Hanumure ypaBHenus peakuuid. KaxoBbl mnponykrsl BocctaHoBieHust Cr(VI) B kucnoi,
IIEJIOYHOM CpeJie U TIPH CIUIaBJIICHUH?

4.2 D oHJ O1LIEHOYHBIX CpPpEaACTB 1Jisl MIPOBECACHUSA HpOMe)KyTO‘lHOﬁ arrecranmn.

JUis  OLEeHKHM 3HaHWM, yMEHUH, HaBHIKOB U (WJIM) OMNbITa  JESITEIbHOCTH,
XapaKTEepU3YIOMIMUX ATarnbl (OPMUPOBAHUS KOMIIETEHIMI B IMpollecce OCBOCHUS AUCLUILIMHBI
«Heopranuueckast XuMus», MPOBOJUTCS MPOMEXKYTOUHAsl aTTecTalus B BuAe 3k3ameHa (1 u 2
CEMECTD).

4.2.1 OueHouHble CPeACTBA /1JIsl MPOBEIEHUS IK3aMeHa:

Bomnpocs! k 3x3ameny (1 cemecTp)
1. ATOMHO-MOJIEKyIsipHast Teopusi. OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI.
2. Pa3Butne mnpencraBnenuid o crpoeHumn artoma. Mogenun Tomcona, Pesepdopnaa,
noctynatel bopa. KBaHTOBO-KOpPIYCKYJSpHBIM Jyalu3M, BOJIHOBas NpHUpOAa 3JIEKTPOHA,
runoTe3a ae bpoiins, npuHIun HeonpeaeneHHocTyu I eitzendepra.
3. BonnoBas ¢ynkuus snektpona. YpasHenue llpenunrepa. Paguanbnas u opOuTanbHas
cocTaBisiolMe BoJHOBOU (yHKIMH. [ToHsATHE O TTIaBHOM, OpOUTAIbHOM, MAarHUTHOM, CIIMHOBOM
KBaHTOBBIX YUCaX.
4. [Topsiiok 3amoaHeHHs EKTPOHHBIX 00070YeK MHOTOAIEKTPOHHBIX aTOMOB, O0bSICHEHHE
3aBUCHUMOCTH JHEpruu opOuTaneld oT OpOMUTANbHOTO KBAHTOBOTO uwucia, npuHiun [laymu,
npaBuiio XyHJa, npasuia KiaeukoBckoro.
5. CBoiicTBAa aTOMOB: paaWyC, DSHEPruUsl HOHU3ALMM, CPOJACTBO K  DIIEKTPOHY,
anekrpoorpunarensHocts (o Ilomunry, Mamnukeny, Omnpeny-Poxoy). IlepuomudyHocts B
W3MEHEHUHU ITUX CBOMCTB ATOMOB XUMUYECKUX 3JIEMEHTOB.
6. [Tepunoaudueckuit 3akoH u nepuoandeckas cucrema .M. Menneneesa. O0mue cBoicTBa
KJIaCCOB XMMHUYECKUX DJICMEHTOB: MHEPTHBIC ra3bl, TUITHUYECKHUE DIIEMEHTHI, mepexoaubie (d-) u
BHYTpHPsIHBIC TTepexoaHble (f-) amemeHThI.

7. CocrtaB atoMHOTrO siypa. JlehekT mMacchl, SHEPTUs CBSI3M HYKIIOHOB B sIJIpE, 3aBUCHMOCTD
YCTOWYUBOCTH SIEp OT YKMCIa HYKJIIOHOB. BUIbI painOaKTUBHOCTH, PaJIMOAKTHBHBIEC PSIJIBI.

8. 3aBUCUMOCTh CKOPOCTH PAJMOAKTHBHOTO pachaia OT KOJHYECTBA YaCTHII, TEPHOJ
MOJTypacriajia ¥ KOHCTaHTa CKOPOCTH pacmnaja. SIepHble peakiuu, peakiuy JCJICHUs U CHHTEe3a
saaep.

9. [Tpuposa XMMHYECKOW CBSI3U. 3aBHCUMOCTD MOTCHIIMAILHOW SHEPTUU OT MEXKBbAICPHOTO

pacCToOAHUA. 9Hepr1/151 U JJIMHA XUMHUYECKOH CBS3H.
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10. HNoHnHasa cBa3b. Pacuer sHeprum cBsi3M MEXIQy MOHAMH M DHEPIUM KPUCTALIIMYECKON
pELIeTKH HMOHHOIrO coeauHeHus. llomspu3yeMocTs M moJspusyroniee IACHCTBUE HOHOB, MX
BJIMSIHUE HA CTEIICHb MOHHOCTH CBS3U.

11. OcHoBHBIE TOJIOKEHUST MeTOAa BaJleHTHBIX cBs3eil (BC): crmocob mocTpoeHwus! BOTHOBOM
(GYHKIMU MOJIEKYIbI, 00bICHEHHE IPUYMHBI YCTOMYMBOCTH MOJIeKy B Metoze BC.
12. OObsicHeHHMEe TeoMeTpuYecKoil ¢Gopmbl MoJieKyn ¢ mno3uimii Meroma BC (Teopus

ruOpUIM3ali  aTOMHBIX OpOHWTaje) W ¢ TO3WIUKA TEOPHUH OTTAJKUBAHHUS BaJICHTHBIX
AIIEKTPOHHBIX map (Merox ['mitecn).

13.  Teopuss pesonanca B BC, mnpuHOMIBI BBIOOpa TPaHUYHBIX (KAHOHHYECKHX) (OpM.
CBoiicTBa JOHOPHO-AKIIENTOPHOM CBSI3H.

14. OcHoOBHbIE TIOJIOKEHHUST METOJIa MOJIEKYIISIpHBIX opOuTaneit (meroq MO JIKAO): criocob
MOCTPOEHHSI BOJHOBOHM ()YHKIIMU MOJIEKYIIBI, OOBSICHEHHE TMPUYUHBI YCTOWYMBOCTH MOJIEKYN B
metoae MO.

15. Buasr nBynienTpoBsix MO: CBSA3BIBAIONINE W PA3PBIXJISIONINE Gss, Opp, Osp, Odd, Tpp, Tdp,
Odd — OpOHUTAIIN, TPUMEPHI HECBSI3BIBAIOIIUX OPOUTAIICH.
16.  Dueprermueckue auarpaMmbl MO TBYXaTOMHBIX TOMOSICPHBIX MOJICKYJ 3JIEMEHTOB | m

IT mepuopna. Ilopsimok cBs3M B Mosiekysde. MarHUTHbIE CBOWCTBA BELIECTB. JHEPreTUYECKUE
muarpaMMbl MO IBYXaTOMHBIX T€TEPOSACPHBIX MOJIEKYI U HOHOB.

17.  Tlousartue 0 MHOTOLIEHTPOBBIX MOJIEKYJIIPHBIX opOuTaX, MIPUMEPBI
ANEKTPOHOICHUIIMTHBIX U AJIEKTPOHOU3ZOBITOUHBIX COCAMHEHUH, OOBICHEHHE X YCTOMYNBOCTH
metoaoM MO.

18. Buabl MEXMOJCKYISIPHOTO B3aMMOJCHCTBHS  (OpPHUEHTAIMOHHOE, WHIYKIIMOHHOE,
JTUCTIEPCUOHHOE).

19.  Ilpwumnabl 0O0pa30BaHUs BOJAOPOJIHOM CBSI3H, BIMSHUE BOJOPOJAHON CBSI3M Ha (PU3UUECKHE
cBoiicTBa BemecTB. OOBICHEHHE YCTOMYMBOCTH BOJOPOAHOM cBsizu B MeTogax BC u MO.

20.  Merammueckas cBsi3b. OCHOBHBIC TOJIOKEHHSI 30HHOW TEOpHUH, OOBSICHEHHE CBOWCTB
TURJIEKTPUKOB, METAJUIOB, TIOJYIPOBOJHUKOB C MO3ULIUN 3TON TEOPHH.

21.  Tumnbl KpUCTAJUIMYECKUX PEIIETOK: aTOMHas, MOJIEKYJIsipHasi, HOHHAs, METAJTMYeCcKasl.
22.  JledeKTbl KpUCTAIUIMYECKON PEMICTKH, KiIacCHU(pUKAIKS, BIUSHUE Ha AIICKTPHUYECCKHE
cBoiicTBa. OTKJIOHEHUS OT CTEXHOMETPUU B COCTaBE TBEPJIbIX BemlecTB. JladbTOHUABI U
OCepTOJLIHIBI.

23.  Tepmonunamuyeckas cucTemMa, THIBI cucTeM U mpoleccoB. I[lapamerpsl, (yHKIHMH
coctosiHusl. BHyTpeHHss sHeprus, TemnoTa, padoTa. [lepBbiit 3aKOH TepMOAUMHAMUKH.

24.  llpuMeHeHue MEPBOro 3aKOHA TEPMOJAMHAMUKH K U30XOPHBIM M M300apHBIM MPOLIECCaM.
3akoHn ['ecca, cnencrtBue u3 3akoHa ['‘ecca. Tepmoxmmuueckue ypaBHeHus. OnpeneneHue
SHEPrUM KPUCTAJUIMYECKOM perIeTKy coyu u3 nukia bopua-I'aGepa.

25.  TemnoemkocTh (ynmenbHas, MOJSIpHAs, CPEAHSs, HCTHHHAs, H300apHas, W30XOpHas).
3aBUCHUMOCTh HW3MEHEHHUS OJHTANBIIUU XUMHUYECKOM peakluu OT TeMIeparypsl (3aKOH
Kupxrodda).

26.  PabGorta pacmupeHus HICANTbHOTO Ta3a B H300apHBIX M H30TEPMHUYECKHX YCIOBHSIX.
[ToHsiTHE O PaBHOBECHBIX MPOIIECCaX B TEPMOJAUHAMUKE.

27.  Camompou3BOJIBHOE U HECAMOIPOW3BOJBHOE MpPOTEKaHUE IMpoleccoB. BTopoit 3akoH
TEPMOJUHAMUKH. DHTPOIHS, TEPMOJIMHAMHYECKOE U BEPOSITHOCTHOE ONPEICTICHHE.

28.  lI3MeHeHHE DSHTPONMHU B Pa3NUYHBIX MpoIleccax: XMMHUYECKas peaklvs, HarpeBaHue
BEIECTBA, (pa3oBbIe MEPEXOJIbl, pacIIMpeHne raza. TpeTuil 3aKOH TepMOAWHAMUKH (TIOCTynaT
[1nanka). PacueT aOCOMOTHBIX 3HAYSHHUM SHTPOITHUH.

29. Kpurepuum caMONpPOU3BOJBHOTO TMPOTEKAHHUS XHUMHYECKHX TMPOIECCOB B 3aKPBITHIX
cucremax: sHeprus [u06ca, sneprus I['enpmronbua. XUMHYECKMH MOTEHIMAN, KpPUTEpUN
CaMOIPOU3BOJIBHOTO MPOTEKAHUS MPOIIECCa B OTKPBITON CUCTEME.

30.  Xwumuueckoe paBHOBecHe. TepMOIWHAMHYECKUN BBIBOJ 3aKOHA JIEHCTBYIOIIMX MAacc.
VYpaBHEeHHE U30TEPMbI XUMUYECKOM peakinu. KoHcTaHTa XUMHUYECKOTO paBHOBECHSL.
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31.  KoHCTaHTBl XMMHYECKOTO PAaBHOBECHs, BBIPAXCHHBIC uepe3 MapluaibHbIC JaBJICHUS,
KOHLIEHTPALlMK, AaKTUBHOCTH KOMIIOHEHTOB PABHOBECHOM CHUCTEMBI, CBA3b MEXIy HUMHU.
3aBHCHMOCTh KOHCTAHTBI XUMUYECKOTO PaBHOBECHS OT TeMnepaTypsl (ypaBHeHue Baut ['odda),
npuHuun Jle Hlarense.

32.  OcHOBHBIE TIOHSATHUA XHUMHYECKOW KHHETUKU: CKOPOCTb, MEXaHU3M, MOPSIOK,
MOJIEKYJISIPHOCTb peakiuu. PaKkTopbl, BAUSIOUIME Ha CKOPOCTh peakuuu. CKOPOCTh peakiuu B
reTEPOreHHOMN CUCTEME.

33.  IloctpoeHne KHHETHYECKUX KPHUBBIX JUIS pEaKUWid MEpBOTO U BTOPOTO TOPSIKA.
OmnpeneneHrne KOHCTAaHTbl CKOPOCTH IO SKCIIEPUMEHTaJIbHBIM JaHHbIM. llocienoBarenbHble
peakuuu.

34.  3aBucumocTh cKopoctd OT Temmeparypsl. [lpaBunmo Bant Todda. VYpaBHenue
AppeHnyca, SKCTIEpIMEHTAIBHOE OTPE/ICTICHNE SJHEPTUU aKTHBAIUH.

35. IlpencraBieHne O TEOPUHM AaKTHBHBIX CTOJIKHOBEHHH W TEOPUU AKTUBHPOBAHHOTO
koMIuekca. Karamus, karanusaTopsl.
36.  T'ereporennsie paBHOBecus. lloHsTHe O ¢a3e, HE3aBUCHMOM KOMIIOHEHTE, YHCIIe

creneHei cBoOobl. BBIBOI OCHOBHOTO 3akOHA TE€TEPOreHHOrO paBHOBecus (mpaBwiio (a3
I'n60ca). dazoBast Auarpamma BOJBI: pacyeT yMcia CTENeHeW CBOOOJbI B OJHOKOMIIOHEHTHOM
CHCTEME,.

37.  JlmarpaMMBI COCTaB — CBOMCTBA JUIS TIpoIlecca KPUCTAIUIM3AIUN B JABYXKOMIIOHEHTHBIX
CHUCTEMax: C JBTEKTHKOH, ¢ 00pa3oBaHUEM XUMHYECKOTO COCIUHEHHS, C HEOTPAaHUIHOU H
OTPaHWYEHHOMW PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHHE.

38.  Xunkwue pactBopsl. CrtocoOBI BRIpa)KEHHsI COCTaBa pacTBOpa (MaccoBasi U MOJIbHAS JOJIH,
MOJISIpHAST H  MOJISUIbHAsE KOHIIEHTpAIMu). PacTBOPUMOCTH BENIECTB, HACHINICHHBIE U
MIEPECHIIICHHBIE PACTBOPbI, BIHUSHHUE SHTAIBIMUHHOTO M DSHTpPONUUWHOrO ¢akropa Ha
pPacTBOPUMOCTb BEIECTB, OOBSCHEHHWE BIUSHUS TEeMIIEpaTypbl Ha PacTBOPUMOCTh Ta30B U
TBEPIbIX BEILIECTB.

39. Wneanbabie pacTBopbl. KoJuMraTuBHBIE CBOMCTBA PACTBOPOB: YMEHBILICHUE JIABJICHUS
mapa Haja pacTBopoM (3akoH Payns), kumeHue M 3amep3aHHe pPACTBOPOB, OIMpelesieHue
MOJIEKYJISIPHOM Macchl B 30yIHOCKOIIMYECKOM U KPHOCKOIIMYECKOM METOJIe, 0CMOC, 3aKOH BaHT
T'odda s ocMOTHYECKOTO JaBICHUS.

40. OTKIIOHEHUS PACTBOPOB OT UACAIBHOCTH, NpUYMHBL [loHATHE 00 aKTMBHOCTH,
ko3 duImenTe akTUBHOCTH, CITIOCO0aX BHIOOpA CTAHIAPTHOTO COCTOSHHUSL.

41, OnekTponuTHieckass  guccormainus. CBsS3b  HM30TOHMYECKOro  Kod(puUIHMEeHTa C
KaXYIIEHCs cTeneHbto nucconnanuu. Teopust J{ebas- XroKkers.

42. Juccommarusi ciabbIX AJIEKTPOJUTOB. KOHCTaHTa AMCCONMAIIMM, CBS3b CO CTENCHBIO
nuccolanuu (3akoH pasz6asnenus OctBanibaa). Jlucconuanys Boasl. BomopoaHbIi moka3aTeb.
43, Pacuer pH pacTBOpOB CHIIBHBIX U CTA0BIX KUCIOT U OCHOBAHUH.

44, I'uaponu3 coseit: KOHCTaHTa THIPOJIKM3a U €€ CBS3b C KOHCTAHTOM JTMCCOIMAIIMU CIIab0To
ANIEKTPOJINTA, pacyeT pH pacTBOPOB TUAPOIUIYIOIINXCS CONEH.

45, Brnusinue Temnepatypsl, pa3daBieHus U 100aBJIeHUS KUCIIOT U IIeJoYeil Ha paBHOBECHE B

PEaKLUK TUIPOJIN3a COJHU, YCIOBHS IPOTEKAHHSI «HEOOPATUMOT0» THIPOIIH3A.

46.  bydepnble pacTBOphl, HpuUMepbl, pacuer pH, oObscHeHue OydepHOro neHcCTBUS,
OydepHast eMKOCTb.

47.  PaBHOBecue MEXJy pPacTBOPOM MaJOPAaCTBOPUMOIO CHJIBHOTO OJJIEKTPOJIMTAa M €ro
0CaJIKOM, MPOU3BEICHUE PACTBOPHUMOCTH, YCIIOBUE BBIMAJICHHUS OCAJKa, pacyeT pacTBOPUMOCTH,
coneBoit adekr, ero oObsCHEHUE.

48.  OcHOBHbIE TOJIOKEHUS HPOTONUTHYECKOH Teopuu bpencrema-Jloypu, conpskeHHbIE
napbl KUCJIOT M OCHOBAaHHM, MPUMEHEHHE K peakiHusM B BOJHOM pacTBOpe (AMccoLuarus,
HelTpanuzanus, TUapOIn3).

49.  IIpumenenue teopun bpencrena-Jloypu kK HEBOJAHBIM pacTBOpaM. Y4acTHe paCTBOPUTEIIS
B KHCJIOTHO-OCHOBHOM paBHOBECHH, CpOJACTBO K TMpoToHYy, auddepeHuupyromme u
HUBEJIHPYIOIIHE PAaCTBOPUTEIH.
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50. Onpenenenne KucioT U ocHoBanuil 1o Jlptoncy. Teopus Ilupcona, moHsATHE O MATKUX U
KECTKUX KUCIIOT U OCHOBAHHM, MPUMEPHI, IPUMEHEHUE TEOPUU K OOBSICHEHUIO YCTOMYMBOCTH
KOMIUIEKCOB.

51.  OxucnuTenbHO-BOCCTAHOBUTENbHbIE  peakuuHu. KoauuecTBEHHbIE  XapaKTEPUCTUKU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB: KOHCTAHTAa pPAaBHOBECHUS, U3MEHEHHE SHEPrUU
I'n66ca u D/IC, cBsA3b MEXKAY HUMH.

52. DOneKTpoJHble MOTEHIMAAbl MeTauloB. ['anpBaHmyeckuil aneMeHT. BomopoaHsiit
anektpoa. CTaHAapTHBIE YCIOBUS M CTaHJAPTHBIA MOTEHUMAN moJsypeakuuu. OrnpenencHue
HaIlpaBJICHUs OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHOIO IIPOLECCa B CTaHAAPTHBIX  YCIIOBHSX.
3aBucumocth HampasieHuss OBP ot ycnosuil, ypaBHenue HepHcTa Il 37I€KTPOJHOIO
norennuana u JJ1C.

53. Bmusaune pH Ha BenMYMHY BOCCTAHOBHUTEIBHOTO TMOTEHIMANA. Y4YacTUE BOJBI B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUSAX B POJM OKUCIUTENS U BOCCTAHOBUTEIS,
3aBUCHMOCTB ITOTEHIMAJIA BOJOPOJHOTO U KUCIOPOJHOTO 3IEKTPOA0B OT pH.

54.  DIEKTpOnu3: TMPOIECChl, MPOUCXOMANINE B pacIJlaBaX M PacTBOpPaxX dIIEKTPOJUTOB,
3akoHbl Dapanest.
95. Koppo3uss meramnoB. Bunbl koppo3un. MexaHU3M 3IEKTPOXUMHYECKOW KOPPO3HH,

CIIOCOOBI 3alllUThI METAJIJIOB OT HEC.

Bomnpocel k 3x3aMeny (2 cemecTp)
1. Bomopoa: mMOJOXEHHWE B MEPUOJAMYECKON cHucTeMe, O0COOCHHOCTH, Hu30TOombl. (CBOWCTBa
BOJIOpoJa - mpocToro BemiecTBa. MoH Bogopona u ruapua-uoH. OOmue CBOWCTBAa MOHHBIX U
KOBAJICHTHBIX THAPHIOB.
2. Tamorensl: oOmas XapakTepUCTHKA, OCOOEHHOCTH (TOpa, YCTOWYHMBOCTH MOJICKYJ
rajJjloreHOB, CBOWMCTBA MPOCTBHIX BEMICCTB (peaknWu ¢ BOJOW, MeETa/lIaMH, HEMeTaJUIaMH,
PacTBOPUMOCTH B BOJIE U HETIOJISIPHBIX PACTBOPUTEIISIX).
3. T'amoreHoBOOPOJBI: CTPOCHWUE MOJICKYJ, (U3UYECKMEe W XUMHUYECKHE CBOWCTBA,
CpaBHUTEIbHAS XapaKTEPUCTHKA TEPMUYECKON YCTOWYHBOCTH, KHCJIOTHBIX H
BOCCTAaHOBHUTEIILHBIX CBOUCTB. CIIOCOOBI MOTYyUYEHHUS TajJOr€HOBOI0POIOB.
4. Kucnopoacoaepkaime COCIUHEHUS TaJIOTCHOB, MPOSIBJICHHE BTOPUYHOW TEPHOTUYHOCTH,
W3MEHEHUE CTPOCHHS, YCTOWYMBOCTH, KHCIIOTHBIX M OKHUCIUTEIBHBIX CBOWCTB C M3MCHEHUEM
CTEIEHH OKHCIJIEHHS TajloreHa.
5. MexXrajoreHHble COCIUHEHUs: CTPOCHHE MOJIeKyn B pamkax MeronoB BC u ['mimecnw,
3aBUCHMOCTh COCTaBa OT COOTHOIIEHHUS pa3MepOB aTOMOB, (PH3WYECKUE U XUMHUYECKHE
CBOMCTBA.
6. XanpKoreHbl: OOIIas XapaKTEPUCTHKA, OCOOCHHOCTH Kuciopoaa. CKIOHHOCTh aTOMOB K
00pa3oBaHUIO IeMel, KPaTHBIX CBSI3CH.
7. Kucnopona: ctpoenue Mosekyn kuciopona u o3oHa (meroasl BC u MO), ux dusznueckue u
xuMudeckue cBoiictBa. Kiaccudukamus okcumoB, oOmue cBoiictBa. Ilepokcuapl u
HaJIIIEPOKCHUJIBI.
8. Moaudukanuu cepsl, GazoBas IuarpamMma cepbl. XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB
AJIEMEHTOB TOJITPYIIIIBI CEPHI.
9. Tmapunsl cepbl, celeHa, TEIIypa: CpaBHEHUE YCTONYHUBOCTH, BOCCTAHOBUTEIHHBIX CBOMCTB,
KHCIIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb(huabsl METAIOB, CYIb(aHbl U MOTUCYIb(OUIBL.
10. Kucnopoanble COeOUHEHHS] CEphl, CeJleHa, Tellypa: W3MEHEHHE KHUCJIOTHBIX W
OKHUCJIMUTETbHO-BOCCTAHOBUTENBHBIX CBOMCTB B psaaax SOz - Se0; - TeOy; SOz - SeO3 - TeOs u
COOTBETCTBYIOMIUX KUCIOT. CTpoeHHe cynbhuT-, Oucynbdur- u cynb(ar-uoHOB.
11. CepHas kxucnota u ee coilu. TuocepHas KHCIOTa U ee coiu (Tuocynabdarsl). [IpomykTs
3aMEIEeHUs] B CEPHOM KHUCIOTE: TOJUCYIh(aThl, TaJIOTCHAHTHUAPUABI, TEPOKCOKUCIOTHI.
[TonMMTHOHOBBIE KUCIOTHI, CTPOSHHE MOJIMTHOHAT-HOHOB.
12. p-anemenTsl V rpymmbl: 0011as XapakTepucTruka, ocodeHHocTH a30Ta. CKIOHHOCTh aTOMOB K
00pa30BaHUIO IIeTe, KpaTHBIX CBSI3EH.
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13. Ctpoenune wmousekynbl azora (BC, MO), ero ¢dusudyeckne MW XHMHUYECKUE CBOKWCTBA,
Moaupukauu Gocdopa, MbIIbSIKA, CYypbMbI, BACMYTA.

14. O6mast xapakTepucCTHKa THAPUIOB p-IEMEHTOB V TPYNIbI: CTPOEHHE MOJICKYJ,
TEPMHUECKasi yCTOMYMBOCTh, BOCCTAHOBUTEINIbHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE CBONCTBA.

15. AMmuak: Qu3nuecKue M XMMUYECKHE CBOWCTBA, CBOMCTBA JKUIKOTO aMMHAaKa, CBOWCTBA
cojied aMMmoHus. ['mapasuH, THUIPOKCUIAMMH, a30THCTOBOJOPOAHAS KHUCJIOTA, a3UA-HOH:
CTPOCHME U CBOWCTBA.

16. Oxcupn azota(l) 1 a30THOBATHCTast KUCIIOTA: CTPOSHHE MOJIeKy I i cBoicTBa. Oxenp azora(ll)
- cTpoeHue MoJeKyasl B pamkax metooB MO u BC, non nHutpozonus. Oxcup azora(lll) u
a30TUCTAasi KUCJIOTA, HUTPUTHI.

17. Ctpoenue okcuma azota(IV) m ero mumepa, paBHoBecue B cucreMe NO2 — N2Os. Oxcun
azota(V), a30THas KHUCJIOTa: CTPOCHUE MOJIEKYJ, OKUCIUTEIbHbIE CBOMCTBA; CTPOEHUE HUTPAT-
HOHA.

18. Oxcuapl ¥ ruapokcuasl hocdopa, MBIIIBSIKA, CYPbMBI, BUCMYTA: YCTOHYHUBOCTD, KACIOTHO-
OCHOBHBIE W OKHCIWTEIHLHO-BOCCTAHOBHUTENbHBIE CBOMCTBA. CTpoeHue OKcuaoB docdopa,
CTpPOEHHE  KUCJOPOJCOJAEpKAUX KUCIOT (¢docdopa, KHUCIOTHbIE M  OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

19. p-anementsl [V rpynmer: oOmias xapakTepHCTHKA, OCOOCHHOCTH yriiepojaa. CKIOHHOCTB
aTOMOB K 00pa30BaHUIO IIeTel, KpaTHBIX CBSI3EH.

20. p-anemenTH! [V TpymImel - MpOCThIe BEMIECTBA: TUIBI KPUCTALTMYECKUX CTPYKTYP yriepoja
(ammas, rpadur, kapbun), kpemHus, ojosa (a, B, Y - popmbl), CBUHIIA; XUMHUYECKHE CBONCTBA.
Bonoponnbele coeauHeHus yriepoia M KPEMHHUS: CTPOCHHE, Da3IMyusi B PEaKIMOHHOMN
CIOCOOHOCTH.

21. Okcunpl  yrimepoaa: crpoerane (BC u MO), ¢usmueckue W XUMHUYECKHE CBOWMCTBA
(B3aMMOJICCTBHE C BOJOW, OKHCIUTEIHHO-BOCCTAHOBHUTEIBLHBIE CBOWMCTBA), KapOOHWUJIBI
METaJUIOB (CTPOCHHE, OOBSICHEHNE YCTOMYMBOCTH). YTOJIbHAS KACIIOTA U €€ COJIH.

22. CoenuHeHUs yriiepojia ¢ a30TOM U CEepoil: IMaH, IIMaHHUCTOBOJAOPOAHAS] KUCIOTA, LIMAHUIDI,
HMaHUAHbIE KOMIUIeKChl. [{nanaT- m TuoumanaT-uoHbel. OOmIas XapakTepUCTUKA TajJOreHUI0B
anemeHToB | VA rpymisbl.

23. Okcua KpeMHUs, KPEMHHUEBBIE KHCIOTHI, CHJIUKAThl. 3aKOHOMEPHOCTH B HW3MEHEHUU
CTPOEHHUSI U XUMHUYECKHX CBOMCTB OKCHIIOB M ruapokcuaoB Ge, Sn, Pb B pa3nuyHbIx creneHsx
OKHUCJICHUS: KUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBONCTBA.

24. Kpucraminyeckasi CTpykTypa, (usmueckue u Xumuueckue cBoiictBa Oopa. [lonyuenwue,
ctpoenre (MO) um cBoiicTBa auOOpaHa, BOCCTAHOBUTENBHBIC CBOWMCTBA, PEAKIMs C BOJIOH,
oOpa3oBaHue OOPrUAPUIHBIX KOMIUIEKCOB, HUX CTpoeHue. Beicuine OopaHbl: cTpoeHue
(37eMEHTBI CTPYKTYPHhI), 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB.

25. Oxcup 6opa, 6opHbIe KHUCIOTHI, 60paThl. CTpoeHuil coelMHEeHui 6opa ¢ a30TOM, aHAJIOTHUS C
yII€BOIOPOJAMH, aJIMa30M U TpaduTOM.

26. duznueckue U xumuueckue cBoiictea Al, Ga, In, Tl. 3akoHOMepHOCTH B U3MEHEHUU CBOICTB
cCOoeMHEHUN (OKCUABI, THUIAPOKCHUIIBI, TallOTEHUJbI) 3JEMEHTOB B CTCHEHH OKHUCICHHUS +3.
Kowmmnekcusie coennuenus. CoeTuHEHUS B HU3IIUX CTEMEHSAX OKUCICHHUS.

27.s-anementsl Il rpynmbel: oOmias XapakTepuUCTHKAa, OCOOCHHOCTH OepMILIHs, IpOsBICHUE
JMaroHaJdbHOTO cXoJicTBa. CBOWMCTBA MPOCTHIX BEIIECTB, TMIPUIOB, rajoreHu10B. OKCHIBI U
THJIPOKCUJIBI: 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB. KOMIUIEKCHBIE COETMHEHUSI.

28. s-anemeHThl | rpynmbl: o0mmias xapakTepUCTHKa, 0COOEHHOCTH JUTHS. CBOMCTBA MPOCTHIX
BEIIECTB: B3aUMOJICHCTBUE C KHUCIOPOJIOM, BOJOH. 3aKOHOMEPHOCTH B CTPOEHUHM U CBOMCTBAX
COEJIMHEHUH ¢ KUCIOPOIOM, THIPOKCHIOB, KAPOOHATOB, raJIOTEHUIOB.

29. NnepTHBIE Ta3bl: 00Ias XapaKTEPUCTHKA, HAX0KJIEHHE B IPUPOJIE, OJTydeHHue. XUMUYECKUe
CBOMCTBa MHEPTHBIX Ta30B (B3aMMOJecTBHE ¢ BOJOM, cuHTe3 bapnerra). Ctpoenne (MO) u
cBoiicTBa PTOPUIOB KCeHOHA. KucnopoiHble coelMHEHHs KCEHOHA.
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30. Ctpoenune KOMIUIEKCHBIX COeqUHEHuH ¢ mo3unuii Metoga BC. I'mOpuamsanust opOutaneit
pu 00pa30BaHUU OKTAIPUUECKUX, TETPAIIPUUCCKUX M KBAJIPATHBIX KOMILJIEKCOB. [Ipumepsl
CIIUH-CBSI3aHHBIX, CITMH-CBOOOHBIX, BHYTPH- H BHEITHEOPOUTAILHBIX KOMILIEKCOB.

31. Teopust kpucrammmueckoro mnoist (TKII), ocHOBHBIE TMOJIOKEHUsS, DHEPreTHYEcKas
auarpamMma oOpazoBaHus Komiuiekca. Pacmiernenwe d-opOuTaneil LEHTpaTbHOTO aTtoma B
KPUCTALIMYECKOM TIOJIC JIJISi OKTAdJPUIECKOTO, KBAAPATHO-OUTTUPAMHIATBHOTO, KBaJPATHOTO H
TETPAIPUIECKOTO KOMIUIEKCOB. HU3KO- ¥ BBICOKOCITHHOBBIC KOMITJICKCHI.

32. Cpsi3p BeNWYMH pACIICIUICHUS KPHUCTALIMYECKUM TIOJeM C OKpPacKoW KOMIUIEKCa,
CHCKTPOXUMHYCCKUAN PsZl. DHEPrUs CTAOWIM3AIMN KPUCTAUIMICCKUM IOJIEM OKTadIPUICCKON H
TeTpadapuueckoit cummerpu. [lonstre 06 addexre Ana-Temnepa.

33. CtpoeHne KOMIUJICKCHBIX COCAMHEHUH ¢ mo3unmid Metoga MO (Teopust IMOJsl JIMTaHIOB).
[TocTpoeHWe  DHEPreTHYECKHUX  JUArpaMM  OKTadAPUYECKHMX  KOMIUIEKCOB.  BenwumHa
pacHieIUIeHUs] B TEOPUH TIOJISI JTUTaHI0B. T-B3aumoeiicteue d-opOuTaneit eHTpajibHOro aToma
C OpOUTAISIMU JIUTAHIOB.

34. dakTOopHl, BIUSIONINE HA TEPMOJINHAMUYCCKYIO YCTONYMBOCTh KOMIDICKCHBIX COCIMHEHUH.
DOHTaNBIMIHBIA BKJIQJ: BIWSHUAC 3apsja W pa3Mepa WOHA MeTalla, y4eT pPaclIeIUICHHS B
KPUCTALTMYIECKOM I10JIe, OCHOBHOCTH JINTAH/Ia; SHTPONUNHBIA BKJIAJ[: CPABHEHHE CTYIICHYATHIX
KOHCTAHT YCTOWYHMBOCTH, 0OBICHEHHE XeJIaTHOTO 3P deKTa, MpaBmiio MUKIoB Uyraesa.

35. d-anmemenTsl IV rpymmer: 0o0miass XapakTepHCTHKA, CBOMCTBA MPOCTHIX BEIIECTB. Briciee
COCTOSTHUE OKHCJICHHSI: OKCHIBI, THIPOKCHUIOB, CTPYKTypa CMEMIAHHBIX OKCHJOB THTaHa
(pereTKy THITa MIUHEH, WIBMEHUTA, TIEPOBCKUTA), XUMHUS BOJHBIX PACTBOPOB, KOMILJICKCHBIC
coequHenusi. CoelMHeHUsl TUTaHa B CTETIEHU OKUCIEHUS +3.

36. d-anmemenTsl V Tpymnmel: 00IIas XapaKTePUCTHKA, CBOMCTBA MPOCTHIX BemiecTB. CoeqruHeHus
AJIEMEHTOB CO CTEMEHbIO OKUCJIEHUS 1+5: CpaBHUTENbHAS] YCTOWYMBOCTh, PABHOBECHUS B BOJIHBIX
pactBopax. CoeAMHEHUs BaHAUs B HU3IIMX CTETICHAX OKUCICHUS.

37. d-anemenTtsl VI rpymmbl: o0mias XapaKTepUCTHKA, CBOWCTBA MPOCTHIX BerecTB. CoequHeHus
3JIEMEHTOB CO CTENEHBI0 OKUCJIEHMsI +6: CpaBHHUTENbHAs YCTOMYMBOCTH OKCHJOB, KHCIOT,
QHUOHOB, OKHUCIIMTEIbHAs CIIOCOOHOCTh, paBHOBECHs B BOJHBIX pacTBOpax, H30- U
rerepononucoequHenns. CoelMHEHUs XpoMa B HU3IIMX CTENEHSX OKHUCIEHHS, CBONCTBA
OKCHAOB U TuapokcusioB. CoenuHeHus Mo u W B HM3KUX CTENEHSAX OKUCICHMS: “‘CMHU~ U
“OpoH3BI”.

38. d-smementsr  VII  rpymmbl:  o0mias XapakTepHCTHKA, CBOMCTBA MPOCTHIX BEIIECTB.
CoenuHeHus Maprasiia B CTENEHSAX okuciaeHus +2, +3, +4, +6, +7: cBoicTBa (KHUCIOTHO-
OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTENBIHBIE) OKCHJIOB U THUIAPOKCUIOB. CoennHeHHs
AJIEMEHTOB CO CTENEHBIO OKUCICHHsS +7: CpaBHUTENbHAs YCTOMYMBOCTH OKCHIOB, KHCIOT,
AHMOHOB, OKHCIUTENIbHAS CIOCOOHOCTD.

39. Dnementsl moarpymisl jxene3a (Fe, Co, Ni): cBOHCTBa MPOCTHIX BEHISCTB, MPOMBIIITICHHBIH
Croco0 TMoJydeHHusl jKele3a, KOPpO3Us JKele3a, YCTOWYMBOCTH COCIMHEHU CO CTENEHBIO
OKHUCJIEHHUS +2 U +3, KUCIOTHO-OCHOBHBIE W OKHUCIHTEIbHO-BOCCTAHOBHUTEIBIHbIE CBOWCTBA
OKcU0B U TuapokcuoB. KommnekcHsie coenuuenus. Coenunenus sxemne3a(VI).

40. d-smementsl VIII rpymmel: o0Ias XxapakTepUCTHKA. DJIEMEHThI MOArpymisl miaTuhbl (RU,
Os, Rh, Ir, Pd, Pt): cBoiicTBa MpOCTBIX BEIIECTB (PEaKIUU C KHUCIOTaMH, HEMETAJJIaMH),
COCIMHEHMS B CTCIICHAX OKUCIIeHus +2, +3, +4, +6, +8.

41. d-smemenTsl I rpymmsl: o0IIas XapakTepUCTHKA, CBOMCTBA MPOCTHIX BemecTB. CoeTHHEHHS
AIIEMEHTOB B CTEMEHsX okucieHus +1, +2, +3. CocraB u cTpoeHUE KOMILIEKCHBIX COSTMHEHUI.
42. DnemenTtsl mobouyHOW moarpymnmsl [l rpynmei: o0mias XapakTepuCTHUKa, CBOMCTBA MPOCTHIX
BEIECTB (MECTO B PSAY HAIPSHKEHUM, TPUUMHA UHEPTHOCTH pTyTH). COeTMHEHHS SIEMEHTOB B
CTETICHU OKUCJICHUS +2: OKCHIBI, TUAPOKCHIBI, Taiorenuabl. Coenunenus prytu (1).

43. DnemenTtsl no6o4yHOM noArpynmsl |11 rpynmer: o6mas xapakTepucTUKa, CBOHCTBA MPOCTHIX
BEIIECTB, OKCUIOB U THAPOKCUAOB DJIEMEHTOB B COCTOSIHUM OKHCIIEHUS +3, BIMSHUE pa3Mepa
MOHAa Ha XUMHU4YecKue cBocTBa. COEMHEHNUs AIEMEHTOB CO CTENEHbIO OKUCIIeHUs +2 u +4.
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44. AKTMHUIT M aKTHHOWIBI: cpaBHeHWe dsHepruii S5f-, 6d- u 7s-opOurtaned, HaxOXICHUE B
IpUpoJie, CHOCOOBI TOJIy4eHHS, CPAaBHUTENIbHAS YCTOWYMBOCTH COCIMHEHHMH CO CTETECHSIMHU
okucienus +3, +4, +5 n +6 a1 31€MEHTOB NIEPBOM MOJIOBUHBI Psiia, COEAUHEHUS CO CTENEHBIO
OKHUCJIEHHU 13 /17151 3]IEMEHTOB BTOPOI MOJIOBHHBI psija.
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HpnMep IK3AaMCHAIIMOHHBIX OMJIEeTOB:

denepanbHOE rOCyIapCTBEHHOE OI0/DKETHOE 00pa30BaTeNIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHuUs
«KybaHckuil rocy1apcTBEHHbIN YHUBEPCUTET»
04.03.01 Xumus
Kadenpa ob6mreii, Heopranndeckoit xumun 1 UBT B xumun
Jucuunnuna «Heopranuueckas Xumusi», 4. 1
SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. OObsicHeHue reomeTrpudeckoil ¢GopMbl Moisiekyn ¢ no3uuuii meroga BC (teopus
rHOpUIN3aM  aTOMHBIX OpOWTaneil) W C TO3WIUH TEOPHHM OTTAJIKHUBAHHUS BAJCHTHBIX
AIIEKTPOHHBIX map (Merox ['mitecrn).

2. T'ereporennpie paBHOBecus. [loHsTne 0 (haze, HE3aBUCMMOM KOMIIOHEHTE, YHCJIe
creneHed cBoOoabl. BBIBOI OCHOBHOTO 3akOHA TE€TEPOreHHOrO paBHOBecus (mpaBwiio (a3
['m60ca). dazoBast Auarpamma BOJBI: pacueT yMcia CTENEeHEW CBOOOMBI B OJHOKOMIIOHEHTHOM
CUCTEME.

3. Berauciute Ky peakimm 2NO + Clo — 2NOCI mpu 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., podeccop H.H. bykos

®denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIIEr0 00pa3oBaHUs
«Ky0OaHCKu#i ToCy1apCTBEHHBI YHUBEPCUTETY
04.03.01 Xumus
Kadenpa o6mieit, Heoprannueckoit xumuu 1 UBT B xumun
Jucuunnuna «Heopranuueckas xumus», 4. 2

DK3AMEHAIIMOHHBIN BUJIET Ne 2.
1. Okcun 6opa, OGopHbIe KUCIOTHI, O0opaTbl. CTpoeHuil coeauHeHHil Oopa C a30ToM,
aHAJIOTHSI C YIJIEBOJIOPOIaMU, alIMa30M U TpaduTOM.
2. Kunernyecku maOuibHble M WHEPTHBIE KOMIUIEKCH. MexaHu3M peakuuii oOMeHa
JUTaH]IOB.
3. Hanummwre ypaBHEHHS peakUud, C MOMOMIIbIO KOTOPBIX MOXKHO OCYIIECTBUTH
MIpeBpALICHUS:
CaCO3; — Ca0O — CaC; — CaCNz2 — NH3
Jlnst BTOpOM peakuuu OINpEeNeNUTh BO3MOXKHOCTh NPOTEKaHUs MIpolecca NpH CTaHIAPTHBIX
YCIIOBHSIX.

3aB. kadeapoii,
1.X.H., ipodeccop H.H. Bykos
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KoHTpons OCBOEHHMS OUCHMIUIMHBI W OICHKA 3HAaHUM OOydaromuxcs Ha SK3aMeHe
IIPOU3BOJUTCS B COOTBETCTBMUM C [lonoxkeHWeM O TpPOBEAEHUU TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOUHOM aTTecTanuu ooydaromuxcs Kyol'Y u ero ¢punmmanos.

Kpurepuun Ouenka YpoBeHb
OTBeT NONHBIN, TPaBUIbHBINA, CAMOCTOSATEIbHBIMN, «OTJIUYHO» MTOBBIIIICHHBIN
Marepua U3JI0KeH B OMPEEICHHON JIOrHYeCKOM (IpOIBUHYTHIIN)
[10CJIEIOBATENIbHOCTH IEMOHCTPUPYETCS YpOBEHb

MHOI'OCTOPOHHOCTb IIOJIXO/10B,
MHOI'0aCTIEKTHOCTh 00CYKICHUS IPOOIIEMBI,
YMEHHUE apryMEeHTUPOBATh COOCTBEHHYIO TOUKY
3peHUs, HAXOAUTh IYTH PEIICHUS
MI03HABATENIbHBIX 33]a4, YyCTaHABINBATh
MPUYMHHO-CIICICTBEHHBIE CBA3U MEXIY
CTPOEHHEM, CBOMCTBAMU M IPUMEHECHHEM
BEIIECTB, B JIOTUYECKOM PACCYKJICHUH, pEIICHUH
3aa4d, TpadUIeCKuX MOCTPOSHUSX HET OMINOOK,
3ajJjaya penreHa paiuoHaIbHBIM CLI0OCO00OM

JlaH DIONHBINM, IPaBWIBHBIN, CAMOCTOSTEIIbHBIN «XOpOLLO» 0a30BbIi ypOBEHb
OTBET Ha OCHOBE U3Y4YCHHBIX IIOHATHH,
KOHIENIINM, 3aKOHOMEPHOCTEW, HO TOIIYCKAIOTCS
HECYIIIECTBEHHbIE OUIMOKU B PEIIEHUH 3a1a4.

JlaH IIONHBIN OTBET, HO IIPU 3TOM €CTh «yIIOBIIETBOPUTEIIEHOY ITOPOTOBBIN
CYIIECTBEHHBIC OMIMOKH yKa3hIBAIOIIHNE HA YpPOBEHb
HEYMEHHE HCIIOIb30BaTh TCOPETUICCKUE SHAHHS
Y YMEHHUSI IPU PEIICHNUH ITOCTABIICHHBIX 33/1a4.
JlaHHbBIE IPOOETBI B 3HAHHUSAX HE MPEMSATCTBYIOT
JabHEHTIIEMY 00y4YCHHIO.

OTBeT 00HApY)KUBACT HE3HAHNE OCHOBHOTO «HEYIOBJIETBOPUTEIBHO Mmenee 50%,
(TIOpOTrOBOTO0) CO/EepKaHUs y4eOHOTr0 MaTepraia YpOBEHB HE
chopMupoBaH

OueHouHblE CpeacTBa JUIi WHBAJIUIOB M JIMI C OrPAaHUYECHHBIMH BO3MOXHOCTSMH
3JI0POBBS BEIOMPAIOTCS C YYETOM UX WHIUBUIYAIBHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— IpH HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS MIPEJOCTABIIETCS TOMOTHUTEIILHOE BPEMS ISl IIOATOTOBKM OTBETA HA SK3aMEHE;

— IIpY MIPOBEJICHUH IMPOLEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYCHHS MHBAIUIOB U JIHII C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI ITPEIyCMaTPUBACTCS MCIIOIb30BAHHE TEXHHUYECKUX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX HHUBUIAYaJIbHBIMH OCOOCHHOCTSIMH;

— TIpU HEOOXOIMMOCTH ISl OOY4YAIOIIUXCS C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbS
YW WHBAIAIOB TIPOIENypa OIICHUBAHUS PpE3YIbTATOB OOYUCHHS MO AUCHHUIUIMHE MOXKET
MPOBOANTHCS B HECKOJIBKO ITAIOB.

IIpouenypa oleHUBaHUS PE3yIbTaTOB OOy4YEHUs MHBAIMUJOB U JIUI C OTPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/I0pPOBbSl 10 JUCHMIUIMHE (MOJYJI0) MpenycMaTpuBaeT IpeloCTaBICHHUE
uHbopmanuu B (opmax, aganTUPOBAHHBIX K OTPAaHMUYCHHUSM HX 370POBbS U BOCIPHUATHS
UH(pOpMAaINHU:

Jnist UL ¢ HapyIIEeHUSIMU 3pSHMSL:

— B 11e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B JopMe PIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMU CITyXa!

— B re4atHoi ¢opme,

— B JOopMe AIEKTPOHHOTO JIOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO ammapaTra:
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— B miedaTHou (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

I[aHHBII‘/JI MNEpCUCHb MOXKCT OBITH KOHKPCTHU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHUHI'CHTA
00yJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHMTEJbLHOH y4eOHOH JHTEPaTypbl, HEOOXOAMMOM
AJIS1 OCBOCHMS THCHUILIHHBI (MOAYJIs1).

5.1 OcHoBHasi 1MTEpaTypa:

1. Heopranwueckas xumusi. YueOuuk./ A.B. llleBenskoB, A.A. [lpo3nos, M.E. Tamm; nom.pe.
A.B. llleBenpkoBa.- M.: Jlabopartopus 3nanui, 2021.-586 c. ISBN 978-5-00101-029-6

2. Heoprannueckas xumus. [Ipaktuxkym/ E.M. Apnamnukosa, E.JI. JlemunoBa, B.A. Anemnn;
nox pena. A.B. lllesenbkoBa. M.: Jlabopatopus 3uanwmii, 2021.-473 c¢. ISBN 978-5-00101-031-9
3. Heopranuueckast xumus. Bonpocs! u 3anauun / E.B. Kapnosa, E.. Apnamnukosa, I'.H. Mazo
u 1p.; nmox pen. A.B. HleBenskoBa. M.: Jlaboparopust 3nanmii, 2021.-174 c. ISBN 978-5-00101-
030-2

4. Axmeros, H.C. O6mast u HeopraHudeckas XumMus [ DIeKTPOHHBIN pecypc]| : yaed. —
OnexktpoH. ngaH. — Cankr-IlerepOypr : Jlaws, 2014. — 752 c¢. — Pexum pocryna:
https://e.lanbook.com/book/50684

5. I'punByn, H. Xumust anemMeHTOB: B 2 T. (KOMIUIEKT) [DJIEKTPOHHBIN pecypc] : cmpas. /
H. I'punByn, OpHio A.. — DnekTpoH. AaH. — Mocksa : M3narensctBo "JlabopaTopus 3HaHuit",
2017. — 1348 ¢. — Pexxum npocryna: https://e.lanbook.com/book/94157

6. Heoprannueckas xumus: B 3-x tomax/ Ilox pen. FO.Jl. TperwsikoBa: T1: dusuko-
XMMHYECKHE OCHOBBI HEOPraHWYECKOW XUMHUHU: YUYeOHUK IJs CTYJ. BhICHILY4eO. 3aBeleHuil/
M.E. Tamm, FO.J1. TpetrsaxoB; - M: Uznatensckuii ieHTp «Akagemus», 2004. — 240c.

7. Heopranmueckass xumus: B 3-x tomax/ Ilom pea. FO.Jl. TperssakoBa: T2: Xumwus
HETIEPEXOIHBIX 3JIEMEHTOB: YUeOHHMK s CTyA. Bbicilyde0. 3aBeaenmit/ A.A. Jlposmos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CnupuaoHos; - M: Uznarenbckuii neHtp «Akagemus», 2004. —
368c.

8. Heopranmueckass xumus: B 3-x Ttomax/ Ilom pen. FO.Jl. TperwbsxoBa: T2: Xumus
nepexoHbIX deMeHToB KH.1: YueOnuk ms cTyn. Beicur.ydeO. 3aBenenuii/ A.A. Jlpo3nos,B.I1.
3nomanos, I'.H. Mazo, ®.M. Cnupunonos; - M: U3narensckuii neHTp «Akagemus», 2007. —
352c¢.

9. Heopranmueckass xumus: B 3-x tomax/ Ilom pen. FO.Jl. TperwbsakoBa: T2: Xumus
nepexoiHbIX 37eMeHToB KH.2: YueOHuk /uig cTyn. Boicil.yueb. 3aBenenuit/ A.A. poznos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CriupunoHoB; - M: M3narensckuii nieHTp «Akanemusi», 2007. — 400
C.

10. ApnamnukoBa, E.M. CoopHHK 3a7a4y 1o Heopranudeckoil xumun [Tekct] : yuebHOe
nocobue st crynento / E. W. Appmamnukoa, I. H. Mazo, M. E. Tamm ; mox pea. 1O. [l
TperbsikoBa. - M. : Akamemus, 2008. - 208 c. - (Bricmiee npodeccruonanbHoe 00Opa3oBaHUE.
EctectBennsie Hayku). - bubmumorp.: c. 206. - ISBN 9785769538797.

11. 3aitue O.C. 3agauu, ynpaXHEHUs U BOIPOCHI IO XUMUU: Yueb. mocodue /i By30B.
— M., Xumus, 1996. —432 c. - ISBN 5 — 7245 — 1008 -1

12. Ceupunios B.B., Ilonkosuu I'.A., Bacunbsesa I'.11. 3agauun, Bonpocsl U yrpaKHEHHs
1o oOuiei u Heopranuyeckoi xumun. /MuHCK «YHuBepcuteTckoey, 1991. —350 c.

13. OOmas u Heopranuueckass xumusi [Tekct] : yd4eOHHMK Ui CTYIEHTOB XHUMHKO-
TexHonorndeckux By30B : [B 2 T.] . T. 1 : Teoperuueckrne ocHOBBl xumuu / mof pea. A. .
BopoOseBa. - M. : Akanemkrura, 2004. - 371 c. - (YueOHuk ans By30B). - ISBN 5946281291.

14. O6mmas u Heoprannyeckas xumus [ Tekcrt] : yueOHHUK /Ui CTYACHTOB BY30B : [B 2 T.] .
T. 2 : Xumuueckne cBoiicTBa Heopranndeckux pemiects / [A. @. BopoObeB u ap.] ; mox pex. A.
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@. BopobbeBa. - M. : Akanemknura, 2007. - 544 c. - ABTOpHI yKa3aHbl HA 000POTE THUT. JIUCTA. -
bubnwmorp. : c. 543. - ISBN 5946282565.

15. baraeBa, E.B. 3agaun u ynpaxsHenus no oOmeil xumun [Tekcr] : yuebHoe mocodue
UL CTYJCHTOB  KJIACCHYECKHX  YHHUBEPCUTETOB, OOYy4alOIIUXCA IO  HEXUMHYECKUM
cnenmansHocTsM / E. B. BaraeBa, A. A. bynanosa ; nmox pen. C. @. [lynaesa ; Mock. roc. yH-T
uMm. M. B. JlomonocoBa, Xum. dak. - M. : Axamemus, 2010. - 156 c. - (Beicmee
npodeccuonanpHoe oOpasoBanue. EctectBenHble Hayku). - bubmumorp.: c. 154. - ISBN
9785769568978.

5.2 lono/iHUTeIbHAS JIUTEpATypa:

1. CyBopos, A.B. O6mas xumust [Tekcr| : ydeOHUK At CTyAeHTOB BYy30B / A. B.
Cysopos, A. b. Hukonsckuit. — CII6. : Xummuzgat, 2000. - 623 c. : wi. - (YueOHUK 171 BY30B). -
BbubGmmorp.: c. 593. - ISBN 5938080045

2. CyBopos, A.B. Bonpocs! 1 3aiaun o oOmieit xumun [Tekct] : yuebHOe mocodue
it cTyfeHToB By30B / A. B. CyBopos. - CII6. : Xumuznar, 2002. - 304 c. - (Y4eOHuUK ass
BYy30B). - ISBN 5938080258

3. Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : mabopaTopHbIid TPaKTUKYM.
[U. 1]/ T. B. Kocteipuna, T. I1. Ctopoxxenko, B. A. BonsiHkuH ; M-Bo 00pa3oBaHus U HayKd
Poc. ®enepauuu, KyOanckuii roc. yH-T. - Kpacnomap : [KyOaHckuii rocyaapcTBEeHHBIN
yauBepcuret], 2015. - 113 c.

4, Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : mabopaTopHbIid TPaAKTUKYM.
Y. 2/ T. B. Kocteipuna, T. I1. Cropoxenko, B. A. Bonbiakus ; M-Bo oOpa3oBanus u Hayku Poc.
®denepanun, Kybanckwmii roc. yH-T. - Kpacnomap : [KybaHckuii rocyapCTBEHHBINH YHUBEPCHUTET],
2016. - 97 c.

5. [IpakTukym mo oOmieit 1 Heopranudecko xumuu [ Tekcr] : yaebHoe mocooue s
ctyneHnToB By30B / [B. B. barpakoB u np.]. - M. : KomocC, 2007. - 464 c. : wi. - (YueOHUKHU U
y4eOHbIE TOCOOMsSI ISl CTYJIEHTOB BBICIIMX YYCOHBIX 3aBEIICHUI). - ABTOPHI YKa3aHbl Ha
obopoTe tur. 1. - ISBN 9785953204996.

6. Zaiine, O.C. Xumus [Tekct] : yueOHuK mis cryaeHToB By30B / O. C. 3aiines ;
Mock. roc. yH-t uM. M. B. JlomonocoBa. - M. : Akagemus, 2008. - 540 c. - (Beicmiee
npodeccuoHanbHoe oOpa3oBanue. EcrectBenHple Hayku). - bubmmorp.: c. 536. - ISBN
9785769542701.

7. Jlugua, P.A. TecroBble 3amaHusi 1o oOOmMEH W HEOPraHUYECKOM XHMHUHU C

pemienusamu u otBetramu [Tekcr] / P. A. Jlugun, E. B. CaBunkuna, H. C. Pykk, JI. IO.
AnukOeposa. - M. : BUHOM. JlaGoparopus 3nanwmid, 2011. - 230 c. - ISBN 9785947741704,

8. [IpakTukym no obmiel u Heopranuueckoit xumuu [TekcT] : yueOHOe mocobdue st
cTyneHToB By30B / AnukOeposa JI. FO. u ap. - M. : BJIAIOC, 2004. - 319 c. : un. - (Ilpaktuxym
Ui By30B). - bubmnuorp.: c. 311. - ISBN 569101143X

9. CeepmioBa, H.J[. O0mast u HeopraHuveckasi XHUMHUs: SKCIIEPUMEHTAIIbHBIE 3a/1a4d U
ylpakHeHHUsT [DneKTpoHHBIH pecypc] : yuebHoe mocobue / H. JI. CsepmioBa. — CIIG.:
WznatensctBo «Jlanby, 2013. - 352 c. - (YuebHuku nns By30B. CrenuanbHas JIUTEparypa). -
ISBN 9785811414826. — Pexxum noctyna: https://e.lanbook.com/book/13007#book name

10. Pamcrnien O.H. Hauana coBpemennoit xumuu. Cropas. uzz. Ilep. ¢ anrn. / Ilox pen.
B.U. bapanosckoro, A.A. bentoctuna, A.W. E¢umosa, A.A. Tlotexuna. — JL.: Xumus. 1989. —
784 c. —ISBN 5 — 7245 — 0127 - 9.

5.3 llepuoauyeckne U3IaAHUA:
1. «XKypHan HeopraHn4ecKoi XUMHUU».
2. «Kypnan oOmieit XuMmumn».
3. «KoopanHamoHHast XUMUS».
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4. «XUMUS A KU3HDY.

5.4 TIlepeuenb pecypcoB HHPOPMALNMOHHO-TEIEKOMMYHUKAIMOHHOH  CeTH
«HTEepHEeT», HEOOXOAUMBIX /11l OCBOEHHUS TUCHUTLTUHBI (MOTYJIsI).
J1eKTPOHHO-0ubIMoTeuHble cucteMbl (IBC):

ok wnE

3BC «HOPAWT» https://urait.ru/

3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3BC «BOOK.ru» https://www.book.ru

3BC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.lanbook.com

. NHTepHer caiiTbl Beaymux rocynaapctBeHHbIX BY30B u HayuHblx opranusauuii PO

M1y, CH6FY PXTY, HI'Y, IO®Y u np.), Hanpumep xumuyeckoro ¢akyaprera MI'Y
www.chem.msu.ru

7. Xumuueckuii moprain Www.chemport.ru.

8. Caiit kadeapsr o0mIeH n Heoprannyeckoit xumun PXTY http://onx.distant.ru/
9. www.alhimik.ru

IIpodeccuonanbubie 6a3bl JAHHBIX:

o khwnE

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuaner nuznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas oudanoreka (H2B) http://www.elibrary.ru/
[TonHOTEKCTOBBIE APXUBBI BEAYIIUX 3allaHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoit

miardopme HayuHsix xypHaasoB HOMKOH http://archive.neicon.ru

7.

HammonanmeHass smekTpoHHass OubnauoTeka (JOCTym K DJIEKTPOHHOW OuOIHoTeKe

nuccepranuii Poccuiickoit rocymapersernoi oubmmoreku (PI'B) https://rusneb.ru/

8.

OnekrponHas koyuiekus Oxchopackoro Poccutickoro ®onna

https://ebookcentral.proguest.com/lib/kubanstate/home.action

9.
10.
11.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

12.
13.

Springer Materials http://materials.springer.com/
Springer eBooks: https://link.springer.com/

Pecypcbl cBOOOIHOTO J0CTYyNA:

1.
2.
3.
4.

AMepHKaHCKas aTeHTHas 6a3a AaHHbIX Nttp://www.uspto.gov/patft/

ITonHbIe TEKCTHI KaHAACKUX AuccepTanmid http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

Nudopmarronnas cucteMa "EquHoe OKHO 10CTyma K 00pa3oBaTe/ibHBIM pecypcam”

http://window.edu.ru/;

5.

Enunas xoyutekuus g poBbix 00pa3oBaTesibHbBIX pecypcoB http://school-

collection.edu.ru/ .

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/IbHbIe M HHPOPMALHMOHHBIE PECypPChI

KyoI'y:
1.
2.

Cpena MOIyJIEHOTO TUHaMHU4Yeckoro ooydenus http://moodle.kubsu.ru
baza y4eOHBIX M1aHOB, Y4eOHO-METOJMUECKUX KOMIUIEKCOB, yOIUKAINH 1

koHpepennwmii http://mschool.kubsu.ru/

3.

bubnmoreka nHGOPMALMOHHBIX pecypcoB Kadeapbl HH(POPMAIMOHHBIX

oOpasoBateNbHBIX TexHoJorui http://mschool.kubsu.ru;

4.

OnekTpoHHBIH apxuB gokymeHToB KyOI'Y _http://docspace.kubsu.ru/
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http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

6. Meroauyeckue yKa3aHHs [Jisi OOYYAIOIIMXCS MO OCBOEHHIO JIMCUHMILIMHBI
(Moay.Jist).

B cootBerctBun ¢ TpeboBanmsiMu PI'OC BO mpenopaBanue ydeOHON AWCIUILTAHBI
«Heopranuueckasi Xumus» NpeaycMaTpUBaeT KOMIIETEHTHOCTHBIN MOAX0/1 B yueOHOM Ipoliecce,
KOTOpBIi OCHOBBIBA€TCSI HA WHHOBALMOHHBIX IICHXOJIOTO-TIEarOrM4YE€CKUX TEXHOJOTHUSX,
HaIpPaBJICHHBIX HA MOBHIIIEHUE YQPEKTHBHOCTH M KauecTBa (OPMHPOBAHUS TPOPECCHOHATBHBIX
HaBbIKOB oOyuarouiuxcsa. OCHOBHBIMU (popMamMu OOy4eHUS SBISIOTCS: JIEKIIMH, CEMHUHApCKHUE
3aHATUS U 1a00paTOpHbIE pabOTHI.

B pazpaboranHoii mporpaMMe HCHOJb30BaHbl AKTUBHBIE M HWHTEPAKTUBHBIE (DOPMBI
o0yueHus: TUCKYyCCUU, MPOOIEMHBIE JIEKINH, pellieHue MPaKTUUECKUX 3a7a4 U KeiicoB, paboTa B
COCTaBe MaJjbIX TPYI.

g ycnemHoro ocBoeHus: qucHUIUIMHbBL «Heopranudeckass XUMHUsD) KaKJbli CTYHAEHT
obOecnieunBaercs y4eOHO-METOAMYECKUMHU MaTepuaiaMH (TeMaTHYEeCKHMMHM IIJJaHaMH JIEKLUH,
CEMHUHAPCKUX U JTaOOPaTOPHBIX 3aHATHH, y4eOHO-METOIUUYECKON JTUTepaTypoid, 1abopaTOpHBIMU
MPaKTUKyMaMH, TUIIOBBIMHU 3a/la4aMH).

Paznuunble BuIbl ydueOHOUM pabOThI, BKJIIOYAs CaMOCTOSATEIbHYIO pabOTy CTYy/AEHTa,
CIOCOOCTBYIOT OBJAACHHUIO KYJbTYPOW MBIIUICHUS, CIIOCOOHOCTHIO B MHUCBMEHHOW M YCTHOM
peun JIOTUYECKH NPaBWIBHO O(OPMHUTH OCHOBHBIE IOJIOKEHUS JTUAAKTHUYECKUX €IWHULL
JTUCHMIUIMHBL, T.e. (JOPMHUPYETCSI CUCTEMHBIN MOAXOJA K aHAIM3y XUMHUYECKON HHopMaiu,
BOCIIPUSTUIO HWHHOBAIlMA, YTO CHOCOOCTBYET TOTOBHOCTM K CaMOCOBEPIIEHCTBOBAHHUIO,
caMopealn3aIuy, JMYHOCTHOW U TPEAMETHON pedaeKkcun.

Tematuka JEKIUHA, CEMHUHAPCKUX 3aHATHH W J1a0OPATOPHBIX PabOT COOTBETCTBYET
COJICPKAHUIO MPOTPAMMBI JUCIUTUINHBI.

Jlexiuu yuTalOT 1Mo HauboJiee BaXKHBIM pa3zzeniaM rnporpamMmbl. OHU HOCAT MPOOIeMHBIN
xapaktep U (OpPMHUPYIOT Yy CTYIAEHTOB CHCTEMHOE NpEeJCTaBleHHEe 00 M3y4aeMbIX pazjenax
npenMera, o0ecrneYnBarOT YCBOGHUE MMHU OCHOBHBIX MPHUHIMIIOB U TOJIOKEHHH JUCHUIUIMHBI
«Heopranuyeckass XuMHs», a TaKKe T[OTOBHOCTb K BOCIHPHUATUIO HAYyYHO-TEXHUYECKHUX
MHHOBAIMM U TEXHOJIOT .

CeMuHapckue 3aHATHS 00€CIeYMBAIOT MPUOOpPETeHHE W 3aKperuieHne HEeOoOXOAUMBIX
HaBBIKOB M yMeHUH, QOpMHUPYIOT MpodeccuOHaNbHbIE KOMIIETEHIIMH, TOTOBHOCTh K
CaMOCTOSITENIbHOM W MHIMBUIYaNbHOU paboTe, MPUHITUIO OTBETCTBEHHBIX PEIICHHUH B paMKax
npodeccuoHaNbHOM IeATEIBHOCTH.

Ha cemuHapckux 3aHATHAX MpenojaBareib oOpaliaeT BHUMaHHE Ha CIOCOOHOCTH
CTyJl€HTa K JIOTUYECKOMY MBIIICHUIO U CaMOCTOSTEIIbHOCTH, IPUMEHsA B CBOEH
MEeJarOTMYECKOM JIeATEeIbHOCTU WHHOBAMOHHBIA JMYHOCTHO — OPHUEHTUPOBAHHBIM MOAXOM
oOyueHusl.

OTnenbHBIE TEMbI pa3/ielioB JUCIHMIUIMHBI CTYAEHTHI MpopadaThIBalOT CaAMOCTOSITEIBHO.
ConeprkaHue caMOCTOSITEIbHON pabOThI: YTEHHE OCHOBHOM M PEKOMEHIyeMOH OMOJTHUTEIbHON
JUTEpaTyphl, pelIeHHuEe CUTYallMOHHBIX 3aJad, YTO CIOCOOCTBYET Pa3BUTHIO MO3HABATEIBHOM
aKTUBHOCTH, TBOPYECKOIO MBIIUIEHUS CTYJIEHTOB, IPHUBHMBACT HABBIKM CaMOCTOSITEIBHOTO
noucka  uH(popmanMu, a Takke (OopMHUpPyeT  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEAIN3ALMU U TBOPUECKOM alanTaluy.

B ocBoeHMM AMCLUIIIMHBI MHBAJUAAMM U JIMIAMH C OFPAHUYEHHBIMU BO3MOXHOCTSMU
30POBbsl OOJIBIIOE 3HAYEHHE WMEET WHIMBUAyanbHas ydeOHas paboTa (KOHCYIbTallMU) —
JIOTIOJTHUTEIBHOE Pa3bsICHEHHE YUeOHOT0 MaTepHana.

WupuBuayanbHble KOHCYNbTAllMM 10 IPEIMETY SIBISAIOTCS BAKHBIM  (DAaKTOPOM,
CMOCOOCTBYIOIIMM MHAWBUYaTU3aMH 00YYeHHS U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
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MCXKIAY MNOpCroaaBarCiicM U 06y‘-IaIOIJ_II/IMCSI HHBAJIMAOM WM JIMIIOM C OrpaHU4YCHHBIMUA
BO3MOKHOCTSAMMU 3J0POBbBAL.

7. Hepeqeﬂb HH(])OpMaIII/IOHHbIX Texno.]mrnﬁ, HCIIOJBbB3YEMBIX IPU OCYHICCTBJICHUMN
06pa30BaTeJIBHOF0 npouecca mo IMCHUIIJIMHE (MO}Iy.]IlO).

7.1 Ilepeyenb nHGPOPMANMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHd.

- HCHOJIB?:OBaHI/Ie BHCKTpOHHI)IX Hp€3CHTaIII/II7I HpI/I HpOBeI[eHI/II/I JICKIITMOHHBIX 3aHﬂTHfI.

- Hcnonp3oBaHWe DIEKTPOHHBIX MPE3EHTALUMM IpU  3alUUTE€ HWHAUBUIYaJIbHBIX
3KCHepI/IM€HTaJII>HI)IX 3a1a4.

7.2 TlepeyeHb JUIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
odecrneyeHus:

- Microsoft Windows

- Microsoft Office

7.3 IlepeyeHb coBpeMeHHBIX MPO¢ecCHOHATBHBIX 023 JaAHHBIX U HHGOPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM:

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

2. DnexTpoHHas OubanoreuHas cucrema M3marenscra «Jlanb» http://e.lanbook.com/.

3. DnexTpoHHas OWMONMOTEYHAasr CHCTEMa «YHUBEPCUTETCKas OMONMMOTEKa OHIIANH»
www.biblioclub.ru.

4. DnekrponHas oubnuotevnas cucrema «FOpaitm» http://www.biblio-online.ru.

5. Cpenma MoaybHOTO qUHAMHUYeckoro ooyuenus http://moodle.kubsu.ru/.

6. baza y4eOHBIX MIaHOB, pabOYHX MPOTPaMM AMCIHMIUIMH, yOJUKAIUi 1 KOH(DepeHnii
http://infoneeds.kubsu.ru.

8. MaTepuajibHO-TeXHHYECKOe ofecredeHne Mo JUCHUIIuHEe (MOILYII0)

MaTepI/IaHBHO -TEeXHHUYECKOE 00eCIeUeHue JUCIHHUIIITHHBI

Ne Bug pa6or
(MOys1) M OCHAIIEHHOCTH

1. JIeKIIMOHHBIC 3aHATUS | Y4eOHas ayTuTOpHs ISl IPOBEJACHHS 3aHITHIA JICKIIUOHHOTO
THIIA: KOMIUICKT yueOHOH MeOenr, KOpOTKO(POKYCHBIN
WHTEPAKTUBHBIN MPOCKTOP, MYJIbTUMEIMITHAS Kadepa,
JI0CKa-dKpaH YHUBEpCalbHAsl, MEJIOBAs JIOCKa (ayIUTOPHUS
322¢).

2. CemuHapckue 3aHATHS | YueOHas ayAuTOpHs Il TPOBEACHHUS 3aHATHI CEMHHAPCKOTO
TUTA. KOMILIEKT Y4eOHON MeOenu, KOpOTKO(OKYCHBIH
MHTEPAKTUBHBINA NPOEKTOP, TOCKa-IKPaH YHUBEPCAIbHA,
MenoBast 1ocka (ayautopus 126¢).

3. CamocrosTenbHas [Tomemenue 1si caMOCTOATENbHON PabOThI, OCHAIIEHHOE
pabota KOMIUIEKTOM y4eOHO# Me0enn, KOMIbIOTEPHON TEXHUKOI ¢
BO3MO>KHOCTBIO NMOAKIIOUEHUs K ceTH «HTepHeT» n
o0ecrieyeHHas JOCTYIOM B 3JIEKTPOHHYIO MH()OPMaLMOHHO-
o0pa3oBaTeNIbHYIO cpeay yHUBepcuTera, (ayautopus 431c¢).

I'pynnoBsle (MHAMBHIyalbHBIE) KOHCyIbTalMu (ayauropus 425c, 416c¢), Tekyuiuii
KOHTpoJib (ayautopus 439c) M mpoMexyTouHas aTTecTalusi NMPOBOAATCS B ayAUTOPHUSIX B
COOTBETCTBUH € pacnucanueM (ayauropus 425c¢, 416c¢).
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