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esun v 3a1aun U3y4YeHU s JUCUMILIMHBI (MOXYJIs).

1.1 Ilean ocBOeHUS TUCHUILIHHDI.

(dhopMupoBaHKE Yy 00YUYaAIOIMUXCS COBPEMEHHBIX MPEACTaBICHUN O CTPOSHUH, CBOMCTBAX
HEOPTraHWYECKUX COCAMHEHUHN, 3aKOHOMEPHOCTSIX TMPOTEKAHUSI XHMHUYECKHX IPOIECCOB B
HEOPTraHWYECKUX COCIUHEHHUSX M OMPEIEICHUE POJIM MPEIMETHBIX 3HAaHMK B (OPMHUPOBAHUU
CUCTEMBl KOMIIETCHIIMH XWUMHUKA i1 J(PQPEKTUBHON aganTalWi B YCIOBHSIX OymyIieH
poeCCHOHAIIBHON CPEJIbI.

1.2 3agaun AUCHMUILIMHEL,

— CdopmupoBarh TeopeTHUYECKHI (YHIAMEHT COBPEMEHHOM XHMMHUHM KaK €IuHO,
JIOTUYECKH CBSI3aHHOU CHUCTEMBI.

—  Pacumputs 1 3akpenuTs 6a30Bble MOHATHUS XUMUHU, HEOOXOJUMBIE JUIsl JaJIbHEHIIEro
U3yYeHUS aHATUTUYECKOM, OPraHU4eCKON U (PU3NIECKON XUMHH.

— CdopmupoBaTh CHCTEMHBIH IMOAXOJ K PACCMOTPEHHIO U OINUCAHUIO XMMHUYECKHX
SBJICHUH, PEIEeHUI0 NPUKJIAJHBIX 3a7ay, CaMOCTOATEIbHOM pabOThl ¢ HAayYHO-TEXHUYECKOM
JIUTEPATYpPOil.

— Pa3Buth cnocoOHOCTH K TBOPYECTBY, B TOM YHCIIE K Hay4HO-HCCIIEA0BATEIbCKOU
paborte, 1 BbIpaboOTaTh NOTPEOHOCTh K CAMOCTOSITEILHOMY TPUOOPETEHUIO 3HAHUM.

1.3 MecTo AucuuninHbl (MOAYJIs) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Hucumumna «Heopranndeckass XUMHs» OTHOCHTCS K JUCHUIUIMHAM 00S3aTEbHON
yactu Onoka bl yueGnoro mmana nampaBienus 04.03.01 Xumuss u JOTMYHO CBsi3aHa C
OJIHOBPEMEHHO M3Yy4yaeMbIMHU JTUCUUIUIMHAMU «BBeneHnue B TepMmoanHamMuKy», «Martemarukay,
«®Duzuka» u ap.

OcBoenue aucuuminHel «Heopranndyeckass XuMus» HEOOXOAUMO Kak IPEIIECTBYIOLIEE
TUCIUIUIMHAM  O0s3aTeIbHOM 4YacTu «AHaIUTHYEeCKas XuMus», «Dusudeckas XuMus»,
«Opranuueckas XuMus», «XUMUYecKass TEXHOJIOTHs», a Takke MAUCHUIUIMH YacTH,
dopmMHpyeMoil yyaCTHHKaMU O0pa3oBaTeIbHBIX OTHOIIEHHH YyueOHOro IUIaHa MOATOTOBKU
OakanaBpoB 1o HanpasieHuto 04.03.01 Xumms.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO AMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTEJbHOH NPOrPaMMBI.

N3yyenne naHHOW y4yeOHOM [AMCUMIUIMHBI HampaBlieHO Ha (GOpMUPOBaHUE Y
00yJarONUXCsl CICTYIONMX KOMIETEHIIUN

KOI[ 1 HAUMCHOBAHUEC MHAUKATOPA PeSyJ’ILTaTH 06y‘IeHI/I${ 10 AUCIUILIINHE
JOCTHXXCHUA KOMIICTCHIIMNA

OIIK-1. Crioco0eH aHanM3MpPOBaTh W HHTEPIPETHPOBATH PE3YIbTATHl XMMHUYECKHUX JIKCIIEPUMEHTOB,
HaOIIOICHUI U U3MEPEeHUN

HOIIK-1.1. Cucrematusupyer M | 3HaeT OCHOBBI COBPEMEHHBIX TeOpuid B obiacTu

AQHAJM3MPYET PE3YJIbTaThl XHUMHYECKUX o0meld ©W HEOPraHWYECKOW XWUMHUHU; CBOMCTBA

YKCIIEPUMEHTOB HAOMIOMeHyil, | XMMAYECKHX OIEMEHTOB M MX COCAMHEHMH H
2 5

3aKOHOMEPHOCTH MX U3MEHEHHs II0 NEepHojaM U
noarpynnaMm Ilepuoanueckoil CUCTEMBI Ha OCHOBE
TEOpUH O CTPOGHHHM  aTOMOB, MOJEKYyTl U
HEMOJIEKYJIIPHBIX ~ BELIECTB, METOJbl  IOJIyYCHUS
HEOPraHMYECKHX BEIIECTB W3 NMPHPOJHBIX OOBEKTOB;
0a3oBble IIPEACTABIICHHUS XUMUYECKOU
TEPMOJAVHAMUKA U KHHETUKH,  XHUMHYECKOIO
PaBHOBECHS, KHMCIOTHO-OCHOBHBIX M OKHMCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX IPOLIECCOB.

YMeeT KOIMYECTBEHHO ONHUCHIBaTh SBICHUS H
3aKOHOMEPHOCTU B HEOPraHMYECKUX CHUCTEMAax Ha

U3MEPEHU, a TaKXKe  pe3yJbTaThbl
pacdeToB CBOWCTB BENIECTB 3|
MaTepUalIOB




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHXCHUA KOMIICTCHIIMNA

PC3yJ’II)TaTLI 06yquH$[ 0 AUCHUILIIINHC

OCHOBE 0a30BBIX 3aKOHOB OOIIEH W HEOPraHUYECKON
XHUMHH.

Brnaneer meTomamu ananmza PE3YIbTATOB XUMHUYCCKUX
H3MCpeHHI>i Ha OCHOBE CHUCTCMbI (I)yHI[aMeHTaJ'IBHI)IX
XUMHYCCKHUX MMOHSATHUH, 0a30BBIX 3HAHUM
CbYHI[aMeHTaJ'IBHBIX pa3aciioB XUMHH.

NOIIK-1.2. ITpenyiaraer MHTEPIPETALIAIO
pe3yJIbTaTOB COOCTBEHHBIX
JKCIIEPUMEHTOB u pacueTHo-
TEOPETUYECKHUX PabOT C UCTIOIB30BAHUEM
TEOPETUYECKUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3JIeJI0OB XUMHH

3Haer MCTOABI H3Y4YCHHA W aHallnu3a CBOMCTB
HCOPTaHUYCCKUX BCIICCTB u MarcepuaiosB,
MCXaHHU3Mbl W 3aKOHOMEPHOCTHU IIPOTCKAHUA
XUMHUYCCKUX MPOLCCCOB.

VYmeer MPOBOJUTH KadyeCTBCHHBIN "
KOJIMYECTBEHHBIH aHalIu3 XMMHYECKOrO COCTaBa
BEIIIECTB C HCIIOJIb30BAHUEM PACUCTHBIX METOJIOB
onpeneneHus GU3NKO-XMMUYECKUX BEITHMYHH.

Bna,ueeT paCdY€THBIMU  ME€TOAaMH OIPCACIICHUA
(I)I/I3I/IKO-XI/IMI/IHGCKI/IX BCJIIMYHUH nmpu pemicHun
IMMPUKIaIHBIX XUMHUYCCKUX 3a0a4

NOIIK-1.3. ®opMmyaupyeT 3aKIOYCHUS
U BBIBOABI IO pe3yjibTaTaM aHaJn3a

JINTCPATYPHBIX JAHHBIX, COOCTBEHHBIX
SKCIICPUMCHTAJIBHBIX u PaCUCTHO-
TCOPECTUYCCKUX pa60T XHUMHUYECKOU
HaIpaBJICHHOCTH

3HaeT 3TaIbl IJIAHUPOBAHUA, IIPOBCACHUA U
OIIMCAHHA XUMHUYCCKOI'O 9KCIICPUMCHTA C LCJIbIO
HU3YYUCHUA peaKHI/IOHHOﬁ CIIOCOOHOCTH BCIICCTB U
MaTCpHaJIOB.

YMeeT NpoBOAUTH MOUCK JINTEPATYPHBIX TaHHBIX
Y CPaBHUTEJIbHBIN aHAJIN3 PE3yJIbTaTOB
COOCTBEHHBIX IKCIIEPUMEHTOB U PaCU€THO-
TEOPETUYECKUX pPaboT

Bnaneetr MeTogaMu KOMIUIEKCHOTO CHCTEMHOI'O
MOAX0/1a K PACCMOTPEHUI0 XUMHUECKHUX MTPOIIECCOB U
CBOWCTB HEOPTAHMUECKUX BEIIECTB M MaTePHUATIOB

Pe3y.]'IBTaTI)I O6y‘-I€HI/I$I M0 AUCHUIUIMHE JOCTUTAKOTCA B pPaMKaxX OCYIICCTBIICHHA BCCX

BUJOB KOHTaKTHOH UM CaMOCTOATENBHOM paboThl 0OydyaromMXcsi B COOTBETCTBUHU
YTBEPKJICHHBIM YU€OHBIM IIJIAHOM.

WHaukatopel  JOCTHKEHHS KOMIIETEHIIMH  CUUTAIOTCA  COPMHPOBAHHBIMU  TIPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHUS.

2. CTpyKTYypa M cofepKaHue M CIHUIIJIMHBI.

2.1 Pacnpenesnienue Tpy10€éMKOCTH JMCHMILJIMHBI 10 BUaM padoT.

Obmass Tpyno€MKOCTh JuCHUIUIMHBI cocTaBisieT 10 3au.ex. (360 waca), wux
pacmpeneneHre mo BujgaM padoT MpeICTaBIeHO B TaOIHIIe

Bun yueGHO#M paboTh Bcero CemecTpbl
4acoB (gackl)
1 2

KoHTakTHasi padoTa, B TOM 4YHCJe: 238,6 134,3 104,3
AyauTOpHBIE 3aHATHS (BCEro): 234 132 102
3aHATHS JIEKIIMOHHOTO THUIIA 136 68 68
JlaGopaTopHble 3aHATH - - -
3aHATUS CEMUHAPCKOTO TUIA (CeMHUHAPBI, 98 64 34
IIPAKTUYECKHE 3aHSTHSI)




HNuas koHTaKTHasi padora: 4,6 2,3 2,3
KoHnTtposb camocTositenbHOM padoThl (KCP) 4 2 2
[Tpomexyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTejibHas paboTa, B TOM YHCJIE: 59 46 13
[TpopaboTka yueOHOro (TEOPeTUYECKOro) MaTepuaa 29 23 6
[ToaroToBka K 1a00paTopHbIM padoTam - - -
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 30 23 7
KouTtpoJb: 62,4 35,7 26,7
IToaroToBKa K 3K3aMEHY 62,4 35,7 26,7
O01mas Tpy10eMKOCTh qac. 360 216 144

B TOM YK CJie KOHTAKTHAsA 2386 134.3 104.3

pabora

3a4. e 10 6 4

2.2 ConepxxaHue M CUUILTHHBI:
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIIUHBIL.
Pa3nens! (TeMbl) TMCHUILIMHBI, U3y4yaeMmble B 1 cemecTpe

KonnuectBo uyacoB
Bueayaur

No HammeHnoBanme paznenos (Tem) Beero Ays;%T:T%Haﬂ opHyasl

paboTa

J | 113 JIP | CPC
1 2 3 4 5 6 7
1.  |OCHOBHBIC IOHSATHS U 3aKOHBI XUMHUU 18 6 8 - 4
2.  |DuHepreruka u HampaBlieHHE XMMUYECKHX mpoueccoB | 24 | 10 8 - 6
3. | Xumunueckas KHHETHKA 24 10 8 - 6
4.  |MHOrOKOMIIOHEHTHBIE CUCTEMBI; PACTBOPHI 28 | 10 | 12 - 6
5.  |OKHMCINTENbHO-BOCCTAHOBUTENIbHbIE pEaKLIUU 20 | 10 4 - 6
6. Ctpoenue atoma. [lepuoanueckuii 3aKoH U 28 10 | 12 i 6

TIEPHOANYECKAsT CHCTEMA

7. |CocraB aTOMHOTO siipa, paJHOAKTHBHOCTh 8 2 - - 6
8. | Xumuueckas CBSI3b 28 10 12 - 6
Hmoeo no pazoenam oucyuniumvl 178 | 68 | 64 - 46

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

Pa3nensl (TeMbl) TUCIUIUIMHEI, H3y4YaeMble B 2 cEMecTpe

KosuecTBo yacoB
AynutopHas Breayut
Ne HaumeHnoBanwue paznenos (Tem) Beero paGora ;ggﬁ:;
J | 113 JIP | CPC
1 2 3 4 5 6 7
9. |Bomopon, ero coeAHEHHUS 45 2 2 - 0,5
10. |p-snementsl VII rpymisl 9 6 2 - 1
11. |p-snementsl VI rpynmsl 9 6 2 - 1
12. |p-anemeHTHl V rpynmnsl 7 4 2 - 1
13. |p-snemenTts IV rpymmsl 7 4 2 - 1
14. |p-snementsl I rpynms 5 2 2 - 1
15. |s-anementsl II rpymmsl 45 2 2 - 0,5
16. |s-snemenTsl I rpynmbl 4,5 2 2 - 0,5




17. |VuepTHBbIe ra3sl 25 | 2 - - 0,5

18. |KoMIuiekcHBIE COeTUHEHUS 7 6 2 - 1

19. |d-anmemenTsl IV rpymnmsl 7 4 2 - 1

20. |d-s;memeHTBI V TpyIIIBI 6,5 4 2 - 0,5

21. |d-smementsi VI rpymmbl 6,5 4 2 - 0,5

22. |d-smementsl VII rpymimsl 7 4 2 - 1

23. |d-smementsi VIII rpyrims 6,5 4 2 - 0,5

24. |d-snemenTsl | rpynmbt 65 | 4 2 - 0,5

25. |DnemenThl no6ouHOU noarpynmsl 11 rpymmsl 6,5 4 2 - 0,5

26. |DnemenTsl no604HON nmoarpynmsl 11 rpymnier 65 | 4 2 - 0,5

Hmoeo no pazoenam oucyuniumvi 115 | 68 | 34 - 13

Hmozo no oucuunnune: 293 | 136 | 98 - 59
2.3 Conep:xanue pa3aesioB (TeM) TUCHUTLINHBI:
2.3.1 3aHATHSA JTeKIIMOHHOIO THIIA.
®opma
HaumenoBanue pazzaena
Ne (Tembl) Conepxanue pazzeina (Tembl) TEKYIETo
KOHTPOJISI
1 2 3 4
1. | OcHoBHbIE NOHATHS U |ATOMHO-MOJIEKYIsipHas Teopusi. OCHOBHBIE VYcerHbiit
3aKOHBI XHMMHHU CTEXHOMETPUYECKHUE 3aKOHBI. | 'a30BbIE 3aKOHBI. orpoc
[ToHsiTHE O XUMHUYECKOM SKBUBAJICHTE, 3aKOH KonTponbHas
SKBHUBaJIEHTOB. OIpeieIeHre aTOMHbBIX Macc pabora 1
HJIEMEHTOB.

2. JHepreTuKka u [TonsiTHst: TEpMOAMHAMUYECKAs CUCTEMA, YcrHbIl
HaIlpaBJIeHHE napaMmeTpsl (PYHKIMHN) cOCTOSSHUS. BHYTpeHH s onpoc
XHUMHYECKHX SHEprus, Temaora, padora. IlepBblil 3aKkoH KoHntponbHas

NMPOLECCOB TEPMOJUHAMMKH, IPUMEHEHUE B XUMUU: 3aKOH pabora 2
I'ecca, cnencrus u3 3akoHa ['ecca. CrannaptHoe | KomnokBuym
COCTOSIHUE BEILECTBA, CTAHIaPTHBIE SHTAJIBIINU
obpazoBanus. TepMOXUMUYECKHE PACUETHI,

OcHOBaHHbIe Ha 3akoHe ['ecca, nukin bopua-I"abepa.
ITonsiTHE O paBHOBECHBIX IPOLECCAX B XUMUYECKOMN
TepMoauHamuKe. CaMOIpOU3BOJIBHOE U
HECaMOITPOU3BOJIBHOE NPOTEKAHKE MTPOLIECCOB.
Bropoii 3akoH TepmoauHaMuKu. M3mMeHenue
SHTPONHH B Pa3IMYHBIX ITpoLeccax (XUMHUYecKas
peakiys, HarpeBaHue BelecTBa, (pa3oBblil epexo/,
pacuupenue ra3a). BeposTHocTHas TpakTOBKa
MOHATHS “DHTponus”’, ypaBHeHHE bonbimana.
Tpetwnii 3akoH TepmoauHaMuKku (octynat [1nanka).
PacueT aGCONMIOTHBIX 3HAUEHUI SHTPOIHH.
Kputepun camonpous3BobHOTO MPOTEKaHUS
XMMHUYECKUX MPOIIECCOB B PA3INYHBIX CUCTEMAX.
Ouneprust [ m60ca. Dueprus ['enpmromnbia. [Tonstue
0 XMMHUYECKOM IoTeHuuazie. TepMoaMHaMUUECKNN
BBIBO/JI 3aKOHA JICMCTBYIOLIUX Macc. Y paBHEHUE
M30TEPMbI XUMHUYECKOU PEAKIINH.

1 2 3 4




XumMnueckas
KHHETHKA

CKOpOCTh XMMHUYECKOH peaKkIMK. 3aBUCUMOCTh
CKOpPOCTH peaKLUH OT KOHLIEHTPALUU pearupyronmx
BeuiecTB. Mexanusm peakuuu. [Topsnok u
MOJIEKYJIIPHOCTb peakuuu. KuHernueckue KpuBble
peaxkuuii IepBOro U BTOPOTO MOPSIKOB,
OIpeieIeHne KOHCTaHThl CKOPOCTHU U MOPSAIKa
peaKuy M0 IKCIEPUMEHTAIbHBIM JAHHBIM.
3aBUCUMOCTb CKOPOCTH PEAKIIMH OT TEMIIEpPaTyphl:
npasuio Bant-I'odda, ypaBuenne Appenuyca.
[IpencraBiaeHue o TEOPUU aKTUBHBIX CTOJIKHOBEHUI
Y TEOPUH AKTUBUPOBAHHOI'O KOMILJIEKCA,
(bu3nueckuil CMbICI MPEAKCIIOHEHIIUAIBHOTO
MHOKUTENS B ypaBHEHMM AppeHunyca. Karanus.
Xumuueckoe paBHoBecue. [Ipunuun Jle [llarenpe.

YcrHbIM
orpoc
KoHntposbHas
pabora 2
Komnoxksuym

MHOrOKOMIIOHEHTHbIE
CHCTEMBI; PACTBOPBI

['eteporennsie paBHOBecus. [lonsTue o ¢ase,
HE3aBUCHMOM KOMITOHEHTE, YHCIIe CTeleHel
cB000bI. OCHOBHOI1 3aKOH I€TEPOr€HHOTO
paBHOBecus (rpaBuiio ¢a3 ['m66ca). JInarpaMmmbl
COCTOsIHUS, (pa30Basi AuarpaMma Bojbl. Jluarpammel
COCTaB — CBOICTBa JUIs Pollecca KPUCTAIIM3ALUU B
JIByXKOMIIOHEHTHBIX CUCTEMax pa3jIMYHOI0 BU/A.
TBepubie pactBopsl. XKuakue pactBopbl. CriocoObl
BBIP)KEHUS COCTaBa pacTBOpa. PacTBOPUMOCTS.
DHepreTuka MpoLeccoB pacCTBOPEHUS, BIUIHUE
SHTAJBIMUHOTO U SHTPOIMUHOIO (PaKTOPOB.
WneanpHblie pacTBopbl. 3akoH Paynsa. Kunenue u
3aMep3aHue pacTBopoB. Onpenenenne
MOJIEKYJISPHON MAacChl B 30y THOCKOTTMYECKOM U
Kpuockonuueckom meroze. Ocmoc. OcmoTnueckoe
naBieHue. OTKIOHEHUS paCTBOPOB OT UJICAIbHOCTH.
AxTuBHOCTh. KO3 uIMeHT aKTUBHOCTH.
DNeKTponuTHIecKas gucconuarus. Mzotonnaeckuit
koddurment. Teopus lebas — XroKkens As
pacTBOPOB 3IEKTPOIUTOB. CUIIbHBIE U Cclla0ble
ANIEKTPONUTHL. Jluccouunanust ciadbiX 3J1EKTPOIUTOB.
KoHcTaHTa 1 cTenens quccouuanuu. 3akoH
pazbasnenus OcTBanbaa. PaBHOBecHe Mex 1y
pacTBOpPOM 3EeKTposinTa U ocaakom. [Ipoussenenne
pPacTBOPUMOCTH. Y CIIOBUE BBINAJCHUS OCaIKa.
Conesoit addexT. Juccorumanus BOIbI.
Bonoponnsrii nokasarens. Pacuer pH pactBopos
KHCJIOT M OCHOBaHMM. ['maponus conel, pacuer pH
pPacTBOPOB TUAPOJIN3YIOLIUXCS COJIEN, YCIOBHS
MIPOTEKAHUS «HEOOPAaTUMOT0» TUIPOIH3A.
Bydepnsbie pactBopsl, pacuet pH, Oydepnas
eMKOCTb. OCHOBHBIE MOJIOKEHHS IPOTOJIUTHYECKON
teopun bpencrena-Jloypu, npumeHeHue k
peaxkusM HelTpanu3aum, JTUCCOLUaluy,
TUAPOJIN3A, IPOTEKAIOLIUM B BOJHBIX PACTBOPAX;
COTPSKEHHBIE Tapbl KUCJIOT U OCHOBAHUH.
IIpumenenue teopuu bpencrena-Jloypu k

YcrHbIi
orpoc
Kontponbnas
pabora 3

3




HEBOJHBIM pactBopaM. Teopust JIbtonca. OcHOBHbIE
noHsATus Teopun [Inpcona, )xecTkue u MsArkue
KHCJIOTBl U OCHOBAHUs, IPUMEHEHUE TEOPUHU K
peaknusIM KOMILIEKCO0Opa3oBaHusl, 00bICHEHHE
YCTOMYHUBOCTH KOMIUIEKCOB.

OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIEC
peakuuu

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIC MPOILIECCHI KaK
peakuu neperoca 3iekTpoHa. OKUCIUTENN U
BoccTtaHoBUTEIU. COoCTaBIeCHUE YPAaBHEHUI
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA,
MPOTEKAIOIKX B BOJHBIX PACTBOPAX METOAOM
MOHHO-MOJIEKYJIAPHBIX MOJYPEaKIU.
KosmmuecTBeHHbIE XapaKTEPUCTUKU OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX MTEPEXO0I0B. DJIEKTPOIHbIC
IMOTSHITMAIBI METAJII0OB. I aTbBaHUYECKUM JICMEHT.
Boaopoanslii 351€KTpoa U BOJOPOAHBIA HYJIb
oTcuera noteHuanoB. CTaHaapTHHIE YCIOBUSA U
CTaHJapTHBINA MOTEHIUAI MoJTypeakuuu. TabauIsl
CTaHIAPTHBIX BOCCTAHOBUTEIbHBIX TOTEHIIMAJIOB.
Hcnonp30oBaHue TaOMMYHBIX JAHHBIX IJI OLIEHKU
BO3MOHOCTH MPOTEKAHUS OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN B CTAaHAAPTHBIX
ycnoBusX. YpaBHeHus HepHera [y noreHnmana
AJIEKTPOJIa U JUIsl peAoKkc-peakiuu. Biusinue pH na
BEJIMYMHY IMOTEHI[MAJIOB BOJOPOIHOIO,
KUCJIOPOJAHOI'O U IPYTUX dJIEKTPOJIOB. YUacTue
BO/IbI B PEAKIIUAX B KAUYECTBE OKUCIIUTENS U
BOCCTaHOBUTEJNS, 3aBUCUMOCTh OT pH. Cxembl
Jlatumepa. DeKTpOIN3 pacTBOPOB U PACIIIIABOB,
IIPOLECCHI, TPOTEKAIOIIME HA KATOAE U aHOAE, YUET
BJIMSIHUA TUIOTHOCTH TOKA Ha 3JIEKTPOIHBIN
noteHman. Kopposust MeTamioB, MEXaHU3M
ANEKTPOXUMUUYECKONU KOPPO3UH, CIIOCOOBI 3aIIUTHI
OT KOPPO3HH.

YcrHbIi
orpoc
Pemenue
3azad,
KoHntposbHas
pabora 4

CtpoeHue aToma.
IHepuoauveckuii 3aK0H
U MepuoanvecKas
cucremMa

PasButre npeacTaBieHU O CTPOCHUH aTOMA.
Monenu Tomcona, Pezepdopna, mocrynatst bopa.
KBaHTOBO-KOPITYCKYJISIPHBINA TyaJIu3M, THIIOTE3A J1€
bpoins, BosHOBas pUPOa SJIEKTPOHA, TPUHIUI
HeonpeneneHHoCcTH [ elizeHOepra. BonHoBas
¢byHkuus snextpona. YpasHenue Hlpenunrepa.
PanunanbHas u opOUTaIbHAS COCTABIISIONINE
BOJIHOBOHM (yHKIMU. [IoHATHE O KBAHTOBBIX YHCIIAX.
[Topsimok 3amoyiHEHUs AIEKTPOHHBIX 000JI0YEK.
3aBUCUMOCTb HEPTUH OpOUTAJIeH OT IJTAaBHOTO U
opOuTanbHOro KBaHTOBBIX yuceln. [Ipunnun [Maymu.
ITpaBuiio Xynna. [Ipasuna Kiieukosckoro.
[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema
MenneneeBa. CBoiicTBa aTOMOB: paanycC, SHEPT U
MOHU3AILIMH, CPOJICTBO K JJIEKTPOHY,
ANIEKTPOOTpHULIATENBHOCTS (110 IlonuHry,
Mammkeny, Onpeny-PoxoBy), BAIEHTHOCTD U

YcTHbI
OIpoc
Komnoksnym
Pemenue
YIpaKHEHUN
U 3ajad.
KoHntponbHas
pabora 5
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CTCIICHb OKHMCJICHHA. HepI/IOI[I/ILIHOCTI: B M3MCHCHHUU




CBOMCTB aTOMOB XMMHMYECKHX 3JIEMEHTOB. OGH.II/IG
CBOMCTBaA Pa3JIMIHBIX KJIaCCOB XUMHUYCCKUX
OJICMCHTOB.

CocTaB aTOMHOTIO
sapa,
PaaHOAKTHBHOCTH

CocrtaB aromHoro sjpa. [lepext macchl.
3aBUCUMOCTh yCTOfI‘-IPIBOCTPI AACP OT YUCiia
HYKJIOHOB. PainOaKTUBHOCTh. 3aBUCUMOCTb
CKOPOCTH paJuOaKTUBHOIO pacnaa OT YUCiIa
yactull. [lepuon nomypacnana. SlnepHeie peakiuuu.
Peakuuu fgeneHus U CHHTE3A SIAED.

VYcerHbii
orpoc
KomnokBuym
KoHntposbHas
pabora 5

XuMnueckas CBf3hb

[Ipupona xumuyeckoit cBa3u. TunuaHas
3aBUCUMOCTb MOTEHIIMAIIBHOW SHEPTUU CUCTEMBI OT
MEXBAAEPHOrO PACCTOSIHUA. XapaKTEPUCTUKHI
XUMHUYECKOM CBSI3M: SHEPTHs, JyIMHA. loHHasA CBS3b.
Pacuet 3Heprum MOHHOM CBSI3U U SHEPTUU
KPUCTAJUIMYECKON pelieTKy. BimsHue pazmepos
MOHOB M MX 3aps/ia Ha CTENIEHb HOHHOCTH CBSI3H,
npasuiio ®asgHca. OCHOBHBIE MOJOXKEHUS METOAA
BajieHTHbIX cBs3eil (BC). Cnocob moctpoenus
BOJIHOBOU (pyHKIMH MOJIeKYbl. OOBsCHEHUE
MPUYMHBI YCTOMUMBOCTU MOJIEKyJ1 B metoae BC.
HarmpaBneHHOCTh M HACHIIIIAEMOCTh KOBAJICHTHBIX
CBsI3€H, G- U T-CBSI3U, TEOPUs PE30HAHCA, TEOPHUS
ruOpuaAn3aIi aTOMHBIX OpOUTANIeH, MEXaHU3M
00pa3zoBaHus JOHOPHO-AKIIENTOPHOH CBsi3U. MeTo
OTTAJIKUBAHUS JIEKTPOHHBIX NP BAJICHTHOU
00om0uku (MeTof ['nmiecnu), 3aBUCUMOCTh
Tr€OMETPUU MOJIEKYJI OT KOJIMUECTBA U BUJIA
ANEKTPOHHBIX Map. OCHOBHBIE TOJIOKEHUS METO/1a
MoJIeKyJIsIpHbIX opouTaneit (merogq MO JIKAO).
Cnoco0 nocTpoeHus BOIHOBOM (PYHKIIMU
Monekyibl. OObsCHEHUE MPUIHHBI YCTOMUHNBOCTH
Mouieky B metozie MO. Bunbl nByxiieHTpoBsix MO
(CBSI3BIBAIOIINE U PA3PBIXISIONIUE Gs, Gp, Gsp, Od, Tp,
Td, Od — OpOUTAIIH, IPUMEPHI HECBSI3BIBAIOIINX
opOuTaneit). Duepreruueckue nuarpammsl MO
JIBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI JIEMEHTOB |
u Il nepuona. Ilopsinok cBsA3U B MOJIEKYJIE.
Maruutssie cBoicTBa Beuiects. [loctpoenne
sHepreTudeckux auarpaMm MO ByXaTOMHBIX
reTeposiepHbIX Mosiekyil. [lonstue o
MHOTOIeHTPOBBIX MO, 00bsCHEHUE YCTOMUNBOCTH
AIEKTPOHHOJAEPUITUTHBIX U
AIIEKTPOHHOU3OBITOUHBIX COSTUHEHUN METOOM
MO. MexmonekysipHOe B3auMOJICHCTBUE (CHITBI
Ban nep Baanbca): munosns-aunonbHoe,
WHIYKUIHOHHOE, TUCIIEPCUOHHOE B3aUMOJIEHCTBHUS.
BomopoaHas cBs3b: MHTEpIPETALHS B paMKax
Metoa0B BC u MO, BnusHME HATUYUsL BOJOPOAHON
CBSI3U HAa CBOMCTBA BellecTB. MeTayunyeckas CBA3b.

VYcerHbii
orpoc
KomnokBuym
KoHntposbHas
pabora 5
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OO0BsicHeHHE CBOWCTB JINAJIEKTPUKOB, METAJIJIOB,
MOJYIPOBOJHUKOB C HCIOJIb30BAHUEM 30HHOM




TeopuH. THUIBI KPUCTATUNIMYECKUX PEIIETOK.
JledheKThl KpUCTAITMYECKOMN PEIIeTKH,
KJIaCCU(UKALWS, BIUSHUE HA JICKTPUICCKHEC
cBoiicTBa. [IpUUMHBI OTKIIOHEHHUI OT CTEXHOMETPUH
B cOCTaBe TBepAbIX BemlecTB. [lonsitue o
JATbTOHUIAX U OEPTOJUTNIAX B TPAKTOBKE
KypHakosa.

Bonopona, ero
coeTMHEeHUs

Bonopon B npupoze. M3otomsl Bogoposa.
BasieHTHBIE BOBMOXHOCTH aTOMa U XapaKTepHbIE
creneHu okucienus. Monekyna Ho. [lonyuenne
BoZiopoa. DU3NUECKUEe U XMMUYECKHUE CBONCTBA
IIPOCTOro BellecTsa. B3anmoaelicTeue kucnopoaa ¢
BOJIOPOJIOM. MeXaHU3M peakuu BOAOPOIA C
KHCIIOpOJOM. PacTBOpeHHe Bo1opoJa B MeTauiax
Housl H" u H™, koBaJleHTHBIE, HOHHBIE U
METaJUIONOA00HBIE TUIPUIBI, THIPUIHBIC
KOMILJIEKCBI.

VYcerHbli
orpoc
KonTponbhas
paborta
KomnokBuym

10.

p-3jementsl VII
rpynmnsbl

OO611as xapakTepuCcTUKa IPYIIIbI, 0COOEHHOCTH
¢dTopa, cBOKCTBA IPOCTHIX BEIIECTB
(pacTBOPUMOCTH B PA3IMUYHBIX PACTBOPUTENSX,
peakiuus ¢ BOJIOM, XUMHYECKasi akTUBHOCTb,
TEPMHUECKas yCTOMYUBOCTD). ['al0reHoBOAOPOIbI:
CTpOEHHUE MOJIEKYJ, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA, TEPMUYECKAsA YCTONYUBOCTb.
CpaBHUTENbHAS XapaKTEPUCTUKA, KUCIOTHBIE U
BOCCTAaHOBUTEJIbHBIE CBOICTBA. DTOPOBOIOPO/I,
BOJIOPOJIHAS CBS3b B coenHeHus X propa. CriocoOsl
MOJYy4YEHUS TaJIOT€HOBOIOPOAOB. ['amoreHu bt
METaJUIOB U HeMeTauioB. Bropuunas
MEPUOJUYHOCTD B PSITY KUCIOPOIHBIX COCTMHEHUI
rajioreHoB. MI3MeHeHus CTpOeHUS, yCTOMUMBOCTH,
KHUCJIOTHBIX U OKUCITUTEBHBIX CBOMCTB B Py
KHCIIOPOJCOAEepkKAMX KUCIOT raorenoB HI'O —
HI'O3 — HI'O3 — HI'O4 1 nx conei. Oxcuabl
rajioreHoB. CoeIMHEHUS TAIOTEHOB JIPYT C APYTOM.
@opMBI CYILIECTBOBAHUS U CTPOCHUE MOJIEKYIL.
XUMHYECKUE CBOMCTBA U METOIbI TTOTYUEHHS.
BzaumopeiictBue ¢ Bogoi. Obiue cBoiicTBa
TICEBAOTAJIOT€HOB.

YcrHbIi
oIpoc
Kontponbnas
pabora
Komnoksnym

11.

p-3;eMeHThI VI
Ipynunbl

OO01mas xapakTepucTUKa TPYIIIbI, 0OCOOCHHOCTH
kucinopoaa. Kuciopon B mpupoe. BanenTtaeie
BO3MOXKHOCTH aTOMa M XapaKTepPHbIC CTETICHH
okucnenus. Ctpoenue moinekyisl Oz (Meroq MO),
napamarHeTu3Mm kuciopona. [lomydenue kucnopoa.
OuU3NYECKHE U XUMUYECKHE CBOKMCTBA TPOCTOTO
BeIlecTBa. AJUIOTPOMHS KUCIOPOa, 030H. OKCHIBI
W UX Kiaccudukanus. Boma: cTtpoeHue MOJICKYITBI,
MEKMOJICKYPHOE B3aUMOJICHCTBUE U CTPYKTYpa

VYcrHbli
OIpoc
KonTponbHas
paborta
Komnoksuym
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BO/JIbI B )KUJIKOM M TBEPJOM COCTOSTHUH, AHOMAJIMH
BO/JIbI, XMMUYECKHUE CBOKCTBA. [lepekuch Bogopoaa:
CcTpoeHue U cBoMCTBA. MOHBI 0% ,0%,0,,0%..




CynepoKcuIbl, 030HU I, UX B3aUMOJICHCTBHE C
BoI0M. Moaudukanuu cepsl, hazoBas Auarpamma
cepbl. XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
AJIEMEHTOB MOATPYMIIbI Cephl. [ UIPHUABI Cephl,
celieHa, TeJUTypa: CPaBHEHUE YCTOHYHUBOCTH,
BOCCTAaHOBUTEJIbHBIX CBONCTB, KUCJIIOTHBIX CBOWCTB
BOJHBIX pacTBOPOB. CynbGUabl METAIIOB,
cynbdanbl 1 nonucynbduasl. Kucnoponnsie
COGZIMHEHUS CEepHl, CEJICHA, TeJUTypa: BTOpUYHAS
NEPUOANYHOCTb, U3MEHEHNE KUCTIOTHBIX U
OKHCJIUTEITLHO-BOCCTAHOBUTEIHHBIX CBOWCTB B
psanax okcuaoB (SO2 - Se0O; - TeO2 , SO3 - SeO3 -
TeO3) U COOTBETCTBYIOIINX KUCIIOT. DICKTPOHHOE
cTpoeHue cynbGuT, OUCYIbPUT U CyIb(haT-HOHOB.
CepHnas kuciIOTa U ee coiu. THocepHas KUCIOTa U
ee conu (Trocynbdatel). [IpogykTsl 3aMerienus B
CEpHOU KUCIIOTE: MOJIUCYIb(aTH,
raJIOreHAHTHJIPHUJIBI, IEPOKCO-KUCIOTHI.
[TonuTHOHOBBIE KUCIIOTHI, CTPOCHHUE MOJIUTHOHAT-
MOHOB. ["aJloreHuIpI cephl, CeNeHa, TeIypa.

12.

P-3JIeMeHThI V rpynnbl

O0111as1 XapaKTepUCTUKA TPYIITBI, 0COOCHHOCTH a30Ta.
CKJIOHHOCTB aTOMOB K 00pa30BaHUIO IIETICH, KPaTHBIX
cBszel. [IpocTeie BemecTBa: CTpOEHUE MOJIEKYJIbI
a30Ta, ero (pU3MYeCKue 1 XUMHYECKUE CBOICTBA,
npobsIemMa CBA3BIBAHKS aTMOC(HEPHOTO a30Ta;
Moaudukanun ¢pochopa, MbIIIBSIKA, CypbMbI, BUCMYTA.
OO11ast XxapakTepUCTHKA THAPUIOB: CTPOCHUE
MOJIEKYJI, TepPMUYUECKasi YCTOWYHUBOCTb,
BOCCTaHOBHTEITHHBIE CBOMCTBA, KHCIIOTHO-OCHOBHBIE
CBOiicTBa. AMMHUAK: (PU3NYECKHE U XUMUYIECKHE
CBOMCTBA, CBOMCTBA JKHIKOI0 aMMHAaKa, CBOMCTBA
coseit ammoHus. [ uapasuH, THIPOKCHUIIAMUH,
A30THCTOBOJIOPOIHAS KHCIIOTA, A3U/-HOH: CTPOCHHUE H
cBoiicTBa. KucnopoHblie coelMHeHns a30Ta. 3aKUCh
a30Ta U a30THOBATUCTAsl KMCJIOTA: CTPOSHUE MOJIEKYJT U
cBoiictBa. Okeun azora (II) — crpoenue Monexysbl B
pamkax metonoB MO u BC, ycToiunBoCcTs HOHA
nutposonust. Okeup azota (I11) u azotucras xucrnora,
HUTpUTHL. Okensibl azota (IV): paBHOBecue B cucreme
NO2 — N20O4. Okcun azora (V), a30THast KUCIIOTA:
CTPOEHHE MOJIEKYJI, OKUCITUTETFHBIE CBOHCTBA;
HUTPATHI: CTPOCHUE HUTPAT-HOHA, CBOICTBA HUTPATOB.
Oxcunpl pochopa, MbIIIbSKA, CYypbMBbI, BUCMYTa:
YCTOMYHUBOCTB, KUCIIOTHO-OCHOBHBIE M OKUCIIUTEBHO-
BOCCTaHOBHTEIIbHBIE CBOMCTBA. CTPOEHHE OKCUIOB
docdopa, cTpoeHre KUCIOPOACOIEPIKAIINX KHCIOT
dochopa, KHCTIOTHBIE U OKUCITUTEIIHHO-

YcrHbIi
oIpoc
Kontponbnas
pabora
Komnoksnym
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BOCCTaHOBUTEJILHBIE CBOJNCTBA. I"anorenn el
NIEMEHTOB VA rpymiislL

13.

p-3jeMenThbI IV
TpyInbl

OO11ast XapakTepUCTHKA TPy, 0COOEHHOCTH
yraepoja. CKIOHHOCTh aTOMOB K 00pa30BaHHUIO

YcTHBIN
Onpoc




LIETIEH, KPAaTHBIX CBsI3el. BaneHTHOCTH, cTeneHn
OKHUCJICHUS U KOOPAMHALIMOHHBIE YHCTIa,
XapakTepHbIE Il aTOMOB 3JIeMeHTOB. [IpocThie
BEIIECTBA: TUIIBI KPUCTAJUIMYECKUX CTPYKTYP
yraepoaa (anmMasz, rpadur, kKapOouH), KpEMHHS, 0JIOBA
(o, B, y-bopmbl), CBHHIIA; XUMUYECKHE CBOMCTBA.
Bogopoausie coeuHeHus yriepoja U KpeMHUS:
CTpOCHHE, Pa3INyus B PEaKIIMOHHOMN CIIOCOOHOCTH.
Oxkcuppl yraepoja: cTpoeHue, Gu3ndeckue u
XUMUYECKHE CBOMCTBA (B3aUMOCHCTBUE C BOJIOH,
OKHUCJIMTEIHbHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA),
KapOOHWJIBI METAJIOB. YTOJIbHASI KUCIIOTA U €€
conu. OKCUa KpeMHUS, KPEMHHUEBbIE KUCIIOTHI,
CUJIMKAThl. 3aKOHOMEPHOCTH B U3MEHEHUHU
CTPOCHUS M XUMUYECKHX CBOICTB OKCUJIOB U
rupokcuioB Ge, Sn, Pb: KHCIIOTHO-OCHOBHBIC U
OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA.

KonTponbHas
paborta
Komnoxsuym

14.

p-3semenTsI 111
rpynnbl

3aKOHOMEPHOCTH B I3MEHCHUH 3JICKTPOHHOMN
KOH(UTYpaIyu, paanycoB aTOMOB,
AIIEKTPOOTPHUIIATENILHOCTH 3JIeMEHTOB. OCOOEHHOCTH
6opa. BajenTHOCTH, CTETICHU OKUCIICHUS U
KOOPWHAIMOHHBIC YMCIIa, XapAKTEPHBIC JIJISI aTOMOB
snemeHTOB. Kprcrammiueckas CTpykTypa, husndeckue
¥ XUMHAYECKHe CBocTBa Oopa. [lomyuenue, ctpoeHne u
CBOIicTBa AMOOpaHa: BOCCTAHOBUTEIIBLHBIE CBOICTBA,
peakiys ¢ BoAoH, o0pazoBaHre OOPrupruOHBIX
KOMILIEKCOB, MX CTpOeHue. Briciie 6opaHs:
CTpOCHHE (IEMEHTBI CTPYKTYPBbI), 3aKOHOMEPHOCTH B
u3MeHeHnH cBoicTB. bopupl. CTpoeHue okcuaa Oopa
1 OOpHBIX KUCTOT. PaBHOBeCHs B pacTBOpax OOpHOI
KUCIIOTHI U €€ COJIeH, 3aBUCHMOCTh OT pH.
JlnaroHaibHOE CXOZCTBO OOpa U KPEMHUS Ha pUMEpe
TUAPUIIOB, TAIOTEHUJIOB, OKCHUIOB U OKCOKHCIIOT.
Coenmunenust 60pa ¢ a30TOM: aHAIOTHS C aJIMa30M U
rpadutom. Ousryeckue 1 XUMHYeCKue CBoicTBa Al,
Ga, In, T1. 3axoHOMEPHOCTH B UI3MEHEHHH CBOMCTB
COETMHEHHI (OKCHIBI, TUAPOKCH/IBL, TATIOTEHU IBI)
AIIEMEHTOB B CTereHH okucieHus +3. KomriekcHbie
coenuHeHns. COeIMHEHNS B HU3IIUX CTEMEHIX
OKHCJICHHSI.

YcrHbIi
oIpoc
Kontponbnas
pabora
Komnoksnym

15.

S-3jieMeHThI II rpynmnsl

3aKOHOMEPHOCTH B H3MEHEHHUH AJICKTPOHHOM
KOH(UTYpaIuu, pagnycoB aTOMOB,
AIIEKTPOOTPHUIIATETILHOCTH JIEMEHTOB.
Ocobennoctr Oepriuns (JUaroHaaIbHOE CXOACTBO C
anmromuHueM). CBOHCTBA IPOCTHIX BEIIECTB,
TUAPHUIOB, TATOTeHUA0B. OKCHIBI U THIPOKCH/IBI:
3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB.

VYcrHbli
OIpoc
KonTponbHas
paborta
Komnoksuym
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Kommiexcabie COCIMHCHMA.

16.

S-3JieMeHThI I rpynnsi

3aKOHOMEPHOCTU B U3MEHEHUU AIIEKTPOHHOU
KOH(HUTYpaIruu, pagnycoB aTOMOB,
AIEKTPOOTPHUIIATEIILHOCTH 3JIEMEHTOB.

YcrHbIi
orpoc
KoHnTponbHas




Oco0eHHOCTH JTUTHUS (AUMaroHaIbHOE CXOJICTBO C
MaraueM). CBOMCTBA MPOCTHIX BEIICCTR:
B3aWMO/JICHCTBUE C KUCIOPOJIOM, BOJOM.
3aKOHOMEPHOCTH B CTPOCHHUHU U CBOMCTBAX
COCIMHEHUH C KHCIOPOIOM, TUAPOKCHUIIOB,
KapOOHATOB, TAJIOTCHUIOB.

pabota
KomnokBuym

17.

I/IHepTHLIe ra3bl

OJeKTpoHHask KOH(PUTYpalrs, 3aKOHOMEPHOCTH B
MU3MEHEHUHU CBOMCTB aTOMOB U IIPOCTBIX BEILECTB B
rpynre. [lonyyenue, XuMru4ecKkue CBOMCTBA
MHEPTHBIX Ia30B (B3auMOJeicTBUE C BOJIOM, CUHTE3
bapnerra). Crpoenue u cBoiicTBa GTopuI0B
KceHOHa. KuciiopoHble cCOeIMHEHNs] KCEHOHA.

YcrHbIi
orpoc
KoHntposbHas
paborta
Komnoxsuym

18.

Ctpoenue
KOMILJIEKCHBIX
CcOeIMHEeHU I

Koopaunanyonnas reopus Bepuepa. [lonarus:
LEHTPaJIbHBIA aTOM, JINTAH/Ibl, BHEILIHSS U
BHYTPEHHSIs c(hepbl KOMIUIEKCA, KOOPAUHAIIOHHOE
YHCII0, IEHTAaTHOCTH uranaa. Homenknarypa
KOMILIEKCHBIX COCIMHEHUM, N30MEPUs
KOMIUIEKCHBIX COEIMHEHUH.

CtpoeHne KOMIUIEKCHBIX COSTMHEHUM C MO3UIIHMA
meroaa BC. ['ubpunuzanus opouTaneit npu
00pa30BaHUU OKTAdAPUUYECKUX, TETPAIIPUIECCKUX U
KBaJIpAaTHBIX KOMILIEKCOB. CIUHCBS3aHHBIE U
CIIUHCBOOO/IHBIC, BHYTPH- ¥ BHEIITHEOPOUTATLHBIC
KOMIUIEKCHI, HenocTatku metoaa BC. Teopus
kpuctamumnaeckoro noiist (TKIT). O6bsicaenue
YCTOWYMBOCTU KOMIUIEKCOB. Paciiennenue d-
opOuTanei IeHTPaTbHOTO aToMa B
KPUCTAJUTMYECKOM I10JI€ OKTa3APUUYECKOTrO,
TETPadAPUUYECKOTr0, TETParoHaIbHO-
OUMUPaMUIATBEHOTO U KBAIPATHOTO KOMILIIEKCOB.
Huzko- 1 BBICOKOCTTMHOBBIE KOMITIIEKCHI. CBSI3b
SHEPTUH PACHICTITICHUS C OKPACKOW KOMIIJIEKCa,
CIIEKTPOXUMHUYCCKHUHA PsiJl TUTAHI0B. DHEPTHS
cTabunuzanuu kpuctamumueckoro nois (DCKII).
Pacuer OCKII g okTa’Apuyeckux u
TETPadPUUECKUX KOMILIEKCOB. [loHsTHE 00
abdexre Ana-Temnepa. [Ipumenenue meroga MO k
KOOPJMHAIIMOHHBIM COETMHEHUSIM - TeOpUs MOJIs
muranjoB (TII). Iloctpoenue sHepreTnyeckux
quarpamMm MO U1t OKTad ApUYECKUX KOMITTIEKCOB
0e3 ydeTa U C y4eTOM U T-TIePEKPBIBAHUS.
CpaBHEHHE Pa3IMYHBIX METOOB OIMCAHMS
CTPOEHUS KOMIUIEKCHBIX coeTnHeHnl. Peakiu
KOMILJIEKCOOOpa3oBaHus B pacTBOpax. KoHCTaHTHI
HECTOWKOCTH M YCTOMYMBOCTU KOMIUTEKCHBIX
coennHeHU. Knunernuecku naOMIbHBIC U MHEPTHBIC
KOMIUIEKChl. MeXaHu3M peakinii oOMeHa JTUTaH 0B

YcrHbIi
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19.

d-aaementsr IV
rpynunbl

DJeKTpoHHask KOH(UTypalus, pa3Mep, XapakTepHbIe
CTETNeHH OKUCJICHUS U KOOpAUHAIIMOHHBIE YHCTIa
aTOMOB JIEMEHTOB Ipynibl. CBOWCTBA IPOCTHIX
BEIIIECTB, OKCUAOB M ruipokcuioB. CTpyKkTypa

VYcrHbli
orpoc
KonTponbHas
paborta




CMCIIaHHBIX OKCHUA0B TUTaHa, XUMHUA BOJHBIX
pacTBOPOB, KOMILICKCHBIC COCITMHCHU .
COG,Z[I/IHGHI/IH THUTaHa B HU3IIUX CTCIICHAX
OKUCJICHUA.

Komnoksuym

20. |d-31emenTBI V rpynnbl | DiIeKTpOHHAS KOHPUTYpaLusi, pa3Mep, XapaKTepHbIC YcTHbii
CTEIICHH OKUCJICHHS U KOOPIAMHALMOHHBIE Y CIIa oIpoc
aTOMOB 3JIEMEHTOB IpymIibl. CBONCTBA MPOCTBIX KonTponbHas
BelecTB. COeIMHEHNS DJIEMEHTOB CO CTEIIECHBIO pabota
OKHCIIeHUs +5: CpaBHUTEIbHAS YCTOMYUBOCTD, Komnoksuym
paBHOBeECHS B BOIHBIX pacTBOpax. CoennHeHNs
BaHasl B HU3LIMX CTENEHAX OKUCIICHUSL.

21. d-3sementsl VI DNeKTpoHHass KOHPUTYpaIus, pa3Mep, XapakTepHble| Y CTHBII

rpyHIbI CTENIEHU OKUCJIEHUS U KOOpAUHALIMOHHBIE YHCIIa orpoc
aTOMOB JIEMEHTOB Ipynibl. CBOWCTBA IPOCTHIX KonTponbHas
BenlecTB. COeMHEHUSI 3JIEMEHTOB CO CTEIIEHBIO pabora
OKUCJIEHH +6: CpaBHUTENbHASL YCTOWUYUBOCTD Komnoksuym
OKCHUJIOB, KUCJIOT, aHUOHOB, OKUCIUTENbHAS
CHOCOOHOCTh, pAaBHOBECHS B BOAHBIX PAacTBOpaXx,
U30- U FETEPONOINCOEAMHEHNS, COETUHEHUS C
cepoii. CoeIMHEHUs XpOMa B HU3IIUX CTENEHAX
OKHCJIEHHUS, CBOIICTBA OKCUJIOB U TMIPOKCHJIOB
Coenunenns Mo u W B HU3KUX CTENEHAX
OKHUCJICHHUS: “CUHU” U “OpOH3bI’.
22. d-3nementni VII DJeKTpoHHas KOHPUTYpalLus, pa3Mep, XapakTepHble| Y CTHBIN
rpynibl CTEIIEHH OKUCJIEHUS U KOOPAUHALIMOHHBIE YHCIIa orpoc
aTOMOB JIEMEHTOB Ipynibl. CBOWCTBA IPOCTHIX KonTponbHas
BenlecTB. CoeJMHEHNs] MapraHla B CTEMEHSX pabora
okucinenus +2, +3, +4, +6, +7: cBoiicTBa (KucI0THO- | KomnokBuym
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENIBIHBIEC)
OKCHJOB U THIPOKCHI0B. COETMHEHMSI DJIEMEHTOB
CO CTEIIEHBIO OKUCIICHUS +7: CpaBHUTEIIbHAS
YCTOMYMBOCTb OKCUOB, KHCIIOT, aHUOHOB,
OKHUCJIMTEIbHAs CIIOCOOHOCTb.
23.| d-anementsl VIII  |DnekrpoHHas koHbHTYparLiHs, pa3Mep, XapaKTepHbIC YcTHbIl
rpynnbl CTEMNEHHU OKUCIICHNS ¥ KOOPIMHAIIMOHHBIE YHCIIa onpoc
aTOMOB JIEMEHTOB IPYMIIbL. DJIeMEHTBI IOArpymIel  [KoHTposnbHas
JKeJIe3a: CBOMCTBA MPOCTBIX BEIIECTB, YCTOMUMBOCTb pabora
COEIMHEHMH CO CTEMNEHBIO OKHUCIIEHN +2 1 +3, Komnoksuym
KHCJIOTHO-OCHOBHBIE Y OKHCIIUTEILHO-
BOCCTAHOBHTEIILHBIE CBOMCTBA OKCHJIOB U
ruapokcuioB. KomiiekcHble coeTHeHusI.
Coeunenus xene3za(VI). DneMeHTs! NOATpyIIbI
TUIATUHBI: CBOMCTBA MPOCTHIX BEIIECTB (PEAKIUH C
KHCJIOTAaMH, HEMETAJUIAMH ), COTIOCTaBJIEHUE CBOMCTB
COEIMHEHHI B PA3IMYHBIX CTENEHSIX OKHCIECHMUS.
1 2 3 4

24.| d-3n1emenTsl I rpynmnsl |DyeKTpOHHAS KOHPUTYPAIUS, pa3Mep, XapakKTepHble| Y CTHBIN
CTETNIEHN OKUCJIEHHS U KOOpANHALIMOHHBIE YHCIIa orpoc
aTOMOB 3JIEMEHTOB IpyIIibl. CBONCTBA MPOCTBIX KoHntponbHas

BCIICCTB. COGIII/IHGHI/IH 9JICMCHTOB B CTCIICHAX

pabota




okucinenms +1, +2, +3. KomnokBuym
25.| DaeMeHTBHI MOOOUYHOI |DeKTpOHHAS KOHPHUTYpamus, pa3Mep, XapakTepHbie| Y CTHBINA
noarpynnsl Il rpynmnel [cTeneHn OKUCIEHUS U KOOPAWHALMOHHbIE YHCIa orpoc
aTOMOB 3JIEMEHTOB rpyIIibl. CBOKWCTBA MPOCTHIX Kontponbnas
BEUIECTB (MECTO B PsAY HAPSDKEHUH, IpUYMHA pabota
MHEPTHOCTH PTYTH). COeTMHEHUS SJIEMEHTOB B Komnoksuym
crenenu okucnenus +2. Mon Hgo*.
26.| DaeMeHTBHI MOOOUYHON |DIEeKTpOHHAS KOHPUTYpaLus, pa3Mep, XapakTepHbie| Y CTHBIN
noarpynns! 111 CTEIICHU OKHUCIECHHS M KOOPAUHAIMOHHBIC YHCIIA oIpoc
rpynnbl aTOMOB PEIKO3EMENIbHBIX 3JIeMEeHTOB. (BoiicTBa|KoHTpOIbHAS
IOPOCTBIX BEUIECTB, OKCHIOB MW THIPOKCHAOB| paborta
AJIEMEHTOB B COCTOSIHMM  okuciieHus  +3.|KomnokBuym
Y cTounBOCTH COEMHEHHI co CTETIEHBIO
okucneHus +2 u +4.
AKTHHUMH U aKTUHOU/JIBL: CpaBHEHHE dHepruit Sf-,
6d- u 7s-opOuTasneii, HaX0XICHUE B TPUPOJIE,
CIOCOOBI IIOJTyUEHUSs!, yCTOMUMBOCTb CTEIIEHEN
okucieHus +3, +4, +5 u +6 114 >IeMEHTOB NIEPBOU
[I0JIOBUHBI Psi/ia, aHAJIOTUsA ¢ d-3JIeMEeHTaMu,
COEIMHEHMS CO CTEIIEHbIO OKUCIIEHUS +3 i
AJIEMEHTOB BTOPOM IOJIOBUHBI PsAJIa.
2.3.2 3aHATHSA CEMUHAPCKOI0 THUIA.
dopma
HaumenoBanue paznena N
No (TeMbl) Temaruka npakTUYECKUX 3aHATHI (CEMUHAPOB) TEKYILEro
KOHTPOJISI
1 2 3 4
1. CrexnoMeTpuyuecKre pacyeTsl Pewenne 3amau
OcCHOBHBIE TIOHSTHS U
KonTponbHas
3aKOHBI XUMHUH
paborta
2. TepMoxuMuyeckue pacyeTsl Pemenue 3anau
DHepreTuka u
KonTponbHas
HaIpaBJieHUE
paborta
XMMHYECKHX TPOLIECCOB
Komnoksuym
3. CKopocTh XMMHUECKOH peakliuy U xumuueckoe | Pemenue 3agau
paBHOBECHE. Kontponbnas
XuMuYecKasi KHHETHKA
paborta
Komnoksuym
4. IMuorokomnoHeHTHbIe |KoymmuraTuBHBIE CBOMCTBA paCTBOPOB Pemmenue 3agau
CHCTEMBI; pPaCTBOPHI Kontponbnas
paborta
5. |[MHOrOKOMIOHEHTHbIE | DNeKTpoNIuTHIecKas auccouunanus. Pacuer pH Pemenue 3anau
CUCTEMBI; paCTBOPHI PacTBOpPOB. KonTponbHas
pabota
1 2 3 4
6. |OxucIuTeIHbHO- MeToa HOHHO-MOJIEKYJISIPHOTO OaiaHca. Pemenue 3amau
BOCCTAaHOBUTENbHbBIE OneKTpOaHbIE NOTEHIUABI.
peaxkuuu
7. |Ctpoenue aToma. Crpoenne atoMa. KBanToBsle uncia. 3anonHenue | Pemenue 3agau
[Teprnoanyueckuii 3aKOH  |3JIEKTPOHHBIX 000JIOYEK. KoyokBuym




" NCpuoanICCKasn
CHUCTCMa

XUMHYecKas CBA3b

Xumnueckas cBsa3b. Meton BC. I'eomerpust
Moseky. ['ubpunuzanmsi.

Pemenue 3agau
KoyokBuym

XUMHYecKas CBA3b

Meton MO JIKAO. ITocTpoeHne s3HEPreTHUECKUX
JMarpaMM MOJICKYJI.

Pemenue 3agau
KoyokBuym

10.

p-3nements! VII rpynmst

T'anmorens! u ux COCAUHCHHUA.

Pewenune 3anau
KonTponbhas
paborta
KoymokBuym

11.

p-3nemenTs! VI rpynmsl

XambKOTreHbI U UX COCAMHCHUA.

Pewenune 3anau
KonTponbhas
paborta
KoymokBuym

12.

P-2JIEMEHTHI V IpyIIIbI

OnemeHTsl V A rpynimsl.

Pewenne 3anau
KonTponbhas
pabora
KosmokBuym

13.

p-3s1eMeHTHI [V rpynmnsl

Onements! IV A rpynmnsl.

Pewenne 3anau
KonTponbhas
pabora
KosmokBuym

14.

p-anementsl I, 11 u |
Py

Onemenrts! [HIA, 1A u |A rpynm.

Pemenue 3amau
Kontponbnas
pabora
Komnoksuym

15.

Komiuiekcurie
COEITMHEHUS

KomMmnnexcubie COCOUHCHUA

Pewenne 3anau
KoHntponbHas
pabota
Komnoksuym

16.

d-anemenTsl VI rpymnis

XpOM 1 €ro COCAMHCHU A

Pewenne 3anau
KoHntponbHas
pabota
Kosmnoksuym

17.

d-anemenTs! VII rpymmb

MapraHeu " €ro COCINMHCHUA

Pewenne 3anau
KoHntponbHas
pabota
Komnoksuym

18.

d-anemenTsr VIII
IPYIIIBI

JKeneso, kobanbT, HUKEIb

Pewenue 3anau
KoHntponbHas
pabota
Komnoksuym

19.

Onementsl [ u |l
MOOOYHBIX MOATPYIIIT

OnemenTs! I u 1l mo6ouHbIX moArpynn

Pewrenne 3anau
KoHntponbHas
pabota
Komnoksuym

2.3.3 JlaGopaTopHbIe 3aHATHS
JIaGopaTopHble 3aHATHS HE TPEyCMOTPEHBI YUEOHBIM TIIaHOM

2.3.4 IlpuMepHasi TeMaTHKa KypCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboTbl — He MpelycMOTPEHb! YIEOHBIM TJIAHOM




2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecnevYeH sl HJIA CAMOCTOATEILHOH padoThI
00y4YaOIIHUXCS M0 JUCHUILINHE (MOYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTLINHBI

Ne Bung CPC T10 BBITIOJHEHUIO CAMOCTOSITEILHON paboThI
1 2 3
1 | Ipopabotka yuebnoro |l. Heopranmueckas xumus. YueOHuk., A.B. IlleBenbkoB, A.A.
(TEOpETUYECKOTO) Hpo3nos, M.E. Tamm; mnoa.pea. A.B. IleBenbkoBa.- M.:
marepuaia JlaGopatopus 3nanuii, 2021.-586 c¢. ISBN 978-5-00101-029-6

2. Heoprannueckas xumus. [Ipaktukym/ E.M. ApnamHukosa,
E.JI. demunosa, B.A. Anemun; noa pea. A.B. llleBenskoBa. M.:
JlabGopatopus 3nanuii, 2021.-473 c. ISBN 978-5-00101-031-9

3. Heoprannueckas xumus. Bornpocsr u 3agaun / E.B. Kapnoga,
E.1. AppamnukoBa, I'H. Maszo u gap.; mox pea. A.B.
[leBenbkoBa. M.: Jlaboparopust 3nanwmid, 2021.-174 c¢. ISBN 978-
5-00101-030-2

4. Axmeros, H. C. O0miast u HeopraHuueckas XUMHs : y4eOHUK
s By3oB / H. C. AxmeroB. — 12-e u3j., crep. — CaHKT-
[TeTepOypr : Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-
5. — TexcT : anekTpoHHbIH // JIaHb : AIeKTPOHHO-OMOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/153910

N np. roael uznanus

6. I'punBya, H. Xumus snemeHToB : B 2 T : cnpaBouHuk / H.
I'punByn, A. Opumo ; mnepeBon c¢ anriuiickoro JI. HO.
Anuk6epoBoii ; xynoxuuku . E. Mapes, H. A. HoBak. — 5-¢
u3n. — Mocksa : JlaGopartopus 3Hanwmii, 2021. — 748 c. —
ISBN 978-5-93208-567-7. — Tekct : 3nekTpoHHbIi // JlaHb :
AJIIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/166762

7. Heoprannueckas xumusa: B 3-x Ttomax/ Ilox pen. FO.JL.
TperbsikoBa: T1: OU3NKO-XMMUYECKHE OCHOBBI HEOPTaHUYECKON
XUMUU: YUeOHUK Il CTyI. BbiciL.yueO. 3aBeaenuit/ M.E. Tamm,
FO. /1. TpetbsikoB; - M: U3narensckuil eHTp «Akaaemus», 2004.
—240c.

8. Heopranuueckas xumusa: B 3-x tomax/ Ilom pen. FO.J.
TpetpsixoBa: T2: Xumusi HeNepexoJHBIX IJIEMEHTOB: YUeOHUK
Uit cTyn. Belciyde0. 3aBenenuit/  A.A.  JIpozmos,B.IL
3nomanos, [.H. Mazo, ®.M. Cnupunonos; - M: U3znarenbckuit
1eHTp «Axagemusi», 2004. — 368c.

9. Heopramnmveckas xumusi: B 3-x Tomax/ Ilom pem. FO.JL.
TperbsikoBa: T3: Xumus mnepexoAHbix siemMeHToB Kn.1:
YuebHuk 1st cTyA. BhicL.yueO. 3aBenenuii/ A.A. JIpo3znos,B.I1.
3nomanos, [.H. Ma3zo, ®.M. Cnupuaonos; - M: U3znatenbckuit
1eHTp «Axagemusi», 2007. — 352c¢.

10. Heopranmueckas xumusi: B 3-x tomax/ Ilom pen. FO.JL.
TperpsikoBa: T3: Xwumusi mepexogHbIX djeMeHToB KH.2:
VY4eOHuk it cTyn. BeIcil.y4eO. 3aBeaenuit/ A.A. JIpo3nos,B.I1.
3nomanos, ['.H. Ma3o, ®.M. Cnupunonos; - M: U3narenbckuii
eHTp «Axagemusi», 2007. — 400 c.

11. Meroandeckue peKOMEHIAIUM K OPTraHU3AIMH ayJIUTOPHOU
U BHEAyJUTOPHOU (CaMOCTOSTENbHOW) pabOThl CTYIEHTOB:
meroandeckue ykazanus / coct. T.II. Cropoxenko, T.b.




[Tounnok, A.B. becnanos, H.B. Jlo3a. — KpacHonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

12. Kpatkuii Kypc TEOpeTHYEeCKOW HEOPTaHWYeCKOW XHMHH :
yuyebnoe nocodbue / E. I'. I'onuapos, B. 0. Konapamun, A. M.
Xosus, 1O. I1. Ajpunorenos. — Cankt-IleTepOypr : Jlans, 2021.
— 464 c¢. — ISBN 978-5-8114-2456-6. — Texkcr:
ANIEKTPOHHBIH // JIaHb : 3MEKTPOHHO-OMOIMOTEUHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/167411

13. ITaBnoB, H. H. O0miast u Heoprauuyeckast XuMus : yueOHUK /
H. H. ITaBnoB. — 3-¢ u3x., uchp., gon. — Cankr-IlerepOypr :
Jlans, 2021. — 496 ¢. — ISBN 978-5-8114-1196-2. — Texkcr :
AJIEKTPOHHBIN // JIaHb : 2JIEKTPOHHO-OMOINOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/167910

14. OGmas u HeopraHW4ecKas XUMHS : ydeOHoe mocobue : B 2
tomax / E. B. CaBunkuna, B. A. Muxaitios, 0. M. Kucenés [u

ap.]. — Mocksa : Jlaboparopusi 3HaHu#, [6. r.]. — Tom 1 :
3akonbl u koHIenu — 2018. — 494 ¢. — ISBN 978-5-00101-
602-1. — Tekcr: osnekTpoHHBIH // JlaHb : 3IEKTPOHHO-
OoubmroTeYHas cucTema. — URL.:

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

TloaroroBka K
CEeMHHAPCKUM 3aHSATUIM

1. Heopranmueckas xumus. YueOHuk./ A.B. llleBenbkoB, A.A.
Hpo3noB, M.E. Tamm; mnoxa.pea. A.B. IleBenpkoBa.- M.:
Jlaboparopus 3Hanwmii, 2021.-586 c. ISBN 978-5-00101-029-6

2. Heopranmueckas xumwus. lIpaktukym/ E.M. AppanrHukosa,
E.JI. demunosa, B.A. Anemun; nmox pea. A.B. llleBenskoBa. M.:
Jlaboparopus 3Hanwmii, 2021.-473 c. ISBN 978-5-00101-031-9

3. Heoprannueckas xumusi. Borpocs! u 3anaun / E.B. Kapnosa,
E.M. AppamnukoBa, I'H. Maszo wu np.; mon pea. A.B.
[lleenpkoBa. M.: Jlaboparopust 3Hanwuii, 2021.-174 c. ISBN 978-
5-00101-030-2

4. AxwmeroB, H.C. OOmas u HeopraHuyeckas XHUMHUs
[OnexTpoHHBIN pecypc] : yued. — DnektpoH. gaH. — CaHKT-
[TerepOypr : Jlans, 2014. — 752 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/50684

5. I'punBya, H. Xumus snemenToB : B 2 T : crnpaBoyHuk / H.
I'punByn, A. OpHmo ; mnepeBon c¢ anriumiickoro JI. HO.
Anux6epoBoii ; xynoxuuku M. E. Mapes, H. A. HoBak. — 5-¢
u3n. — Mocksa : JlaGopatopust 3Hanmii, 2021. — 748 c¢. —
ISBN 978-5-93208-567-7. — Tekct : 3nekTpoHHbIi // JlaHb :
ANIEKTPOHHO-OMOINOTETHAS cucTema. — URL:
https://e.lanbook.com/book/166762

6. Heoprammueckas xumus: B 3-x tomax/ Ilox pem. FO.JI.
TperbsikoBa: T1: OU3NKO-XMMUYECKHE OCHOBBI HEOPTraHUYECKOMN
XUMUHU: YUeOHUK JUTsl CTy. BeiciL.yueO. 3aBeaeHuit/ M.E. Tamm,
FO. /1. TpetbsikoB; - M: U3narensckuil ieHTp «Akaaemus», 2004.
—240c.

7. Heopranmueckas xumusi: B 3-x tomax/ Ilom pen. FO.JL.
TpetbsixoBa: T2: XuMusi HemepexoJHBIX AJIEMEHTOB: YUeOHUK
Juig  cTyA.  BblcilyweO. 3aBenenuit/  A.A.  [Ipoznos,B.IL
3nomanos, [.H. Ma3zo, ®.M. Cnmpunonos; - M: U3natenbckuid
neHTp «Axagemusi», 2004. — 368c.

8. Heopranmueckass xumms: B 3-x Tomax/ Ilom pen. FO.JL.



https://e.lanbook.com/book/167411
https://e.lanbook.com/book/50684

TperbsikoBa: T2: Xumus mnepexogHbix 3jemeHToB Kn.1:
YyeObHuk a1 cTyA. Boicil.yue0. 3aBeaeHuit/ A.A. JIpo3nos,B.I1.
3nomanos, [.H. Ma3zo, ®.M. Cnupunonos; - M: U3znarenbckuit
neHTp «Akagemus», 2007. — 352c.

9. Heopranmveckas xumus: B 3-x tomax/ Iloxm pen. HO.J.
TperbsikoBa: T2: Xumus mnepexomHbIX djaeMeHTOB KH.2:
Y4eOHuk Juist cTyn. BeIicL.y4eO. 3aBenacamii/ A.A. J{po3mos,B.I1.
3nomanos, I'.H. Ma3o, ®.M. Cnupunonos; - M: HU3natenbckuii
neHTp «Axagemusi», 2007. — 400 c.

10. COopHHK 3a/1a4 10 HEOPraHWYECKONH XUMHUU: y4el. rmocobdue
Uit ctya. Beicin ydeO.3aBenenuit / E.M. Appamuukosa, ['.H.
Mazo, M.E. Tamm; mnoxn pen. FO.Jl. TperbsikoBa. — M.:
Wznatenbckuii meHTp «Axamemus», 2008. — 208 c.

11. 3aiineB O.C. 3amauun, ynpakHEHHS W BOIPOCHI 110 XHUMUH:
VYueb. mocobue nist By30B. — M., Xumus, 1996. — 432 c.

12. CupunoB B.B., ITonkoBuu I'.A., Bacunsesa I'.11. 3anaum,
BONIPOCHI ¥ YIPAKHEHUS MO OOIIEH W HEOPTaHMYECKOW XHMHUH.
/MuHck «YHuBepcurerckoe», 1991. — 350 c.

13. MeTtoauyeckue peKOMEHIaluK K OpraHu3aIiy ay AUTOPHON
Y BHEAYJUTOPHOM (CAaMOCTOSATEIHHOM) pabOTHI CTYIEHTOB:
MeTtonudeckue ykazanus / coct. T.I1. Ctropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

14. KpaTkuii Kypc TEOpETUYECKON HEOPTraHUYECKON XUMUH :
yuebHoe nocobue / E. I'. I'onuapos, B. FO. Kongpammn, A. M.
Xogus, 0. I1. ApunorenoB. — Cankt-IlerepOypr : Jlans, 2021.
— 464 c. — ISBN 978-5-8114-2456-6. — TexkcT :
AJIEKTPOHHBIN // JIaHb © AIEKTPOHHO-OMOIMOTEYHAs CHCTeMa. —

URL.: https://e.lanbook.com/book/167411
15. [TaBnos, H. H. OOuias u HeopraHudeckast XuMus : y4eOHHUK /
H. H. [1aBnoB. — 3-e usn., ucmp., non. — Cankrt-IletepOypr :
Jlans, 2021. — 496 ¢. — ISBN 978-5-8114-1196-2. — Tekcr :
ANIEKTPOHHBIN // JIaHb : 3eKTpOHHO-OMOInoTeYHas crucTemMa. —
URL.: https://e.lanbook.com/book/167910
16. Obu1as u HeopraHuueckas Xumusl : yuebHoe rmocooue : B 2
tomax / E. B. CaBunkuna, B. A. Muxaiinos, F0. M. Kucenés [u
ap.]. — Mockga : JlaGoparopus 3Hanui, [0. 1.]. — Tom 1 :
3akonbl u koHmenmmu — 2018. — 494 ¢. — ISBN 978-5-00101-
602-1. — TekcT : 3NeKTpOHHBIH // JIaHb : 31eKTPOHHO-
oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/107884

IToaroToBka K TEKyIemMy
KOHTPOJIIO

1. Heopranunueckas xumus. YueoHuk./ A.B. llleBenpkoB, A.A.
Hpo3noB, M.E. Tamm; mnoa.pexn. A.B. IlleBenpkoBa.- M.:
Jlaboparopus 3HanwmiA, 2021.-586 ¢. ISBN 978-5-00101-029-6

2. Heopranmueckas xumus. IIpaktukym/ E.M. Apnamnukosa,
E.JI. lemunosa, B.A. Anemun; mox pea. A.B. [llesenskoBa. M.:
Jlaboparopus 3Hanwmii, 2021.-473 c. ISBN 978-5-00101-031-9

3. Heoprannueckas xumusi. Borpocs! u 3anaun / E.B. Kapnosa,
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Y4eOHO-MeTOIMYeCKHe MaTepHalibl JUIsl CAMOCTOSITEIbHONW PAabOThI OOYYaOLIMXCS W3
YHCIIa MHBAJIHU/OB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasistorcest
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JInst L ¢ HapyIeHUSIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIEeHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JUCHUILIHHBI
(Mmoay.ns)

B cootBerctBumn ¢ tpedoBanusimu ®I'OC BO no HampaBieHHI0 «XUMUS» peanu3anus
KOMIIETEHTHOCTHOTO MOAX0/1a MpeAyCcMaTpUBaeT IMPOKOE UCIIOJIb30BaHUE B yUeOHOM Mpoliecce
AKTUBHBIX M MHTEPAKTUBHBIX (OpPM IMpoBeJAeHUS 3aHITUNA. VIHTepakTHBHOE OOy4yeHHE - MyTh K
YIPaBJIEHUIO CUCTEMbI CAMOCTOSITENIbHONU PaOOTHI CTYACHTOB.

TexHon0rus MHTEPAKTUBHOTO O0YUYEHMS 3aKJIH0YAeTCsl B TOM, YTO Ha MPOTSHKEHUHU BCETro
y4e0HOr0 BPEMEHH MPOUCXOJUT OOMEH MHEHMSIMH, BBICIYIIMBAIOTCA M 00CYXKIAlOTCS pa3HbIe
TOYKU 3pEHUsl CTYACHTOB. MHTepakTHBHBIE METOJBI - 3TO CHOCOOBI I€JIE€HANPABICHHOTO
YCUJIGHHOTO B3aUMOJICHCTBUSL TpENojaBareieil U CTYJEHTOB IO CO3JaHHI0 ONTHMAJIbHBIX
YCIIOBUH Tporiecca 00ydeHHs.

Opranuzanys U3y4eHHs MaTepuaiga Kypca OCYIIECTBISIETCS Ha OCHOBE CHCTEMHO-
NeSITeIbHOCTHOTO TOAX0Ja M PEKOMEHJAMK MO3TalmHOro (OPMHPOBAHUS YMCTBEHHBIX
neiictBuil. [Ipm oCBOEHMM IUCHMIUIMHBI HCHOJB3YIOTCA KaK TPaJWLMOHHBIE, TaK U HOBBIE
NEAArorn4ecKue TEXHOJIOTUU. JIEKINN U ceMUHApCKUE 3aHATUS SIBISIFOTCS TPAJULMOHHBIMY IIPU
00y4eHUHU B By3aX W CIOCOOCTBYIOT (POPMHUPOBAHUIO Y CTYJICHTOB 0A30BBIX 3HAHWUN, OCHOBHBIX
MBICIIUTENBHBIX ONEpalui, pa3BUTHIO JIOTUKH. JIEKIIMM HOCAT MOTHBAllMOHHO-TI03HABATEIbHBIN
xapaktep. CeMHHapcKMe 3aHATHS MMEIOT MpoOJIEeMHO-TIOUCKOBBINM XapakTtep. Pemienue
KOHKPETHBIX XMMHYECKHX 3a7au MO3BOJIAET PEaIn30BaTh TBOPUECKYIO AESITEIBHOCTb, Pa3BUTh
KOMMYHHMKATHUBHYIO CIOCOOHOCTh Ka)J/JO0ro CTyJIeHTa, HAay4UThb €ro apryMeHTHPOBAHHO
BbIpaXkaTb CBOM MBICIM B INPHUCYTCTBUU ApPYrux. B kadecTBe CIOBECHO-HAIIAAHOIO METOa
00y4eHHUs UCTIONb3YETCs JEMOHCTPAIIMOHHBIM XUMUYECKHI IKCIEPUMEHT, KOTOPBIA MPOBOIUTCS
IpY YTCHUU JIEKIUN U MIPOBEACHUU J1a00OPaTOPHBIX 3aHATHH. /leMOHCTpallMOHHBIN SKCIIEPUMEHT
NO3BOJISIET IPENoAaBaTeNlo cpopMUpPOBaTh HHTEpPEC K NPEAMETYy Y CTYIEHTOB, oOydaer
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npreMaM TEXHUKH JabopaTOpPHOTO OJKCHepUMeHTa. JIeMOHCTPAIlMOHHBIA JKCIIEPUMEHT -
UCTOYHUK MPHOOpPETaeMBbIX CTYJIEHTOM 3HAHMW, HAaBBIKOB, YMEHMH; CpPEACTBO IPOBEPKHU
UCTHHHOCTH BBIJIBUTAEMBIX THITOTE3, PEIICHHS YICOHBIX M HCCIICOBATEIILCKUAX MTPOOIIEM.

Jiis moBbimeHuss 3((HEKTUBHOCTH Y4YeOHOTO TMpOIlecca HCIOIb3YIOTCS CIICIYIOIINe
o0pa3oBaTellbHbIC TEXHOJIOTHH: HH()OPMAIIMOHHO-PAa3BUBAIOIIIE TEXHOJIOTUH, HAIIPABIICHHBIC Ha
dbopMUpOBaHHE CHUCTEMBbl 3HAaHWUW, 3allOMHHAHHE W CBOOOJHOE ONEPUPOBAHUE UMH.
Hcnonp3yercss MeTOJ MPOOJIEMHOTO W3JI0KCHUS MaTepHajja, CaMOCTOSTEIIbHOEC W3yuYeHHE
JUTEpaTyphbl, NPUMEHEHWE HOBBIX HH(POPMALMOHHBIX TEXHOJOTHHA I CaMOCTOSTEILHOTO
NOTIOJTHEHHST 3HAHWH BKJIFOYAs KCIIOJIb30BaHUE TEXHUYECKHX M AJIIEKTPOHHBIX CPEJICTB
I/IH(I)OpMaLII/II/I; ACATCIIbBHOCTHBIC ITPAKTUKO-OPUCHTUPOBAHHLIC TCXHOJIOTMH, HAIIPABJICHHLIC Ha
dbopMHpoBaHUE CHCTEMBI TNPO(PECCHOHANBHBIX TPAKTHYECKUX YMEHUH TMpH IPOBEIACHUU
SKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ, O6€CH€‘-II/IBaIOH_[I/IX BO3MOXHOCTb KQYECTBCHHO BBIIIOJIHATH
PO ECCHOHATIBHYIO JICATEIIFHOCTD; Pa3BUBAIOIIKE POOJIEMHO-OPUEHTHPOBAHHBIC TEXHOJIOTHH,
HampaBJIeHHbIE Ha (OPMHPOBAHME M DPA3BUTHE MPOOJIEMHOIO MBIIIJICHHUS, MBICIUTEILHON
AKTUBHOCTH, CIIOCOOHOCTH BHUJIETh M (OPMYJIHUPOBaTH MPOOJIEMbI, BBIOUPATh CIOCOOBI W
cpeacTBa JJIA ux PCIICHMA, TEXHOJIOTUU JIMYHOCTHO-OPUCHTUPOBAHHOI'O O6quHI/I$I,
MIO3BOJISIONINE CO3/[aBaTh MHIWBUAyAIbHBIC 00pa30BaTElIbHBIC TEXHOJIOTHUH, 00ECIICUNBAIOIINE
y4eT pa3iuYHbIX CIIOCOOHOCTEH OOYYarolMX, CO3AaHHE HEOOXOJMMBIX YCIOBHUU IS Pa3BUTHUS
WX WH/IUBUYAITBHBIX OCOOCHHOCTEH.

I[JI?I HHBAJIMAOB M JIMI C OI'pPaHUYCHHBIMU BO3MOXKHOCTAMH 3J0POBbA MOT'YT OBITH
UCTIOJIb30BaHBI oOpa3oBaTebHbIC TEXHOJIOTHH, TIO3BOJISFOIINE MOJTHOCTBIO
WHIUBUAYAITIU3UPOBATE COACPIKAHUC, MCETOAbI KW TCEMIIbL y‘Ie6HOI>'I ACATCIBbHOCTH, BHOCHUTBH
BOBpEMSI HEOOXOJTUMbIE KOPPEKTHUBBI KaK B JICATCIILHOCTh CTYACHTa-MHBAJIMIA, TaK WU B
JeSITeILHOCTD MPETIoIaBaTedlsl.

Bun zansaTns Hcnonb3yeMble MHTEpAaKTUBHBIE TEXHOJIOTMU | KonmuecTBo
4acoB
CeMuHapcKue 3aHATUS becennr, pa3bop CUTYyAalLMH, pelienue 98
pOOJIEMHBIX MPaKTUKO-OPUEHTUPOBAHHBIX
3aJaHuM, Mpe3eHTaLUs pa3paboToK,
KOH(epeHInH
Hroro 98

4. OneHOYHbIE M METOINYECKHE MATEPHAJbI
4.1 OueHouyHble cpeacTBa AJsl TeKYyNIero KOHTPOJS  YCIeBaeMOCTH U
NMPOMEKYTOUYHOI aTTeCTALMH.

B coorBerctBuM ¢ llomokeHHMEM O MPOBENECHUM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M
IPOMEXYTOUHOW arrectauuu oOydatonmxcs Kyol'Y u ero ¢unmanos, Tekymuil KOHTpOIb
YCIIEBAEMOCTH CTYAECHTOB IIPOBOJUTCS B IIEJISIX COBEPIICHCTBOBAHUS U HEMPEPHIBHOIO KOHTPOJIS
KadgecTBa 00pa30BaTEILHOTO Mpoliecca, MPOBEPKE YCBOCHUS yUeOHOro MaTepuasa, akTHBH3aluu
CaMOCTOSITENIbHOM paboThl CTy€HTOB. TeKylmni KOHpOJIb 3HAHUM CTYJEHTOB OCYIIECTBISETCS
MOCTOSIHHO B T€YEHUH Y4eOHOro roja. Buabl TeKyllero KOHTPOJIA: YCTHBIM ONpOC U pelieHue
pacueTHBIX 3a/la4 Ha CEMUHAPCKUX 3aHATHUSX, KOJUIOKBUYMbI U KOHTPOJIbHBIE pabOThI, MPOBEPKaA
3HAaHUH 10 pe3yNbTaTaM CaMOCTOSATENbHOM paboThI CTY/I€HTOB, OlIEHKAa aKTUBHOCTH CTYy/I€HTa Ha
3aHATUSAX.

OCHOBHBIM BHJIOM TEKYILErO KOHTPOJIS 3HAHUH CTYJEHTOB OYHOH (opmbl oOyueHus
ABJISIETCS BHYTPHCEMECTPOBAsl AaTTECTallMsl, KOTOpas IPOBOJWUTCS OJWUH pPa3 B CEMECTp B
00s13aTeIbHOM TIOpSAJIKE Ha BCEX KypcaX B COOTBETCTBHM C TpauKoM ydeOHOro mnpoliecca
JAHHOTO CEMECTPa M 3aBEPIIACTCS HE IO3JHEE YeM 3a MECALl N0 Hadaja INPOMEKYyTOYHOU
aTTeCTalUu.



[IpomexyTouHas aTTecTanus MPOBOAUTCS MO JAaHHOW AMCLUILIMHE B (hOpME IK3aMEHa B
1 u 2 cemectpe.

CTpyKTYypa OLleHOYHBIX CPEACTB JJIsl TeK

1Ieil ¥ POMEKYTOYHOM aTTeCTAlMHU

Ko n HanmmeHoBanne

HauMeHnoBaHue O1IEHOYHOTO CpCACTBa

Ne Pesynprarel 00y4eHus
n/n HHARKaTOpa (B cooTBercTBUM C 11. 1.4) Texymuii KOHTPOIb Hpomescyrottas
(B cootBeTcTBUH C 1. 1.4) aTTecTalus
NOIIK-1.1. 3HaeT ocHoBbl | KoHTpoOJIbHAS paboTa; Bomnpoc Ha
Cucremarusupyer u | COBPEMEHHBIX TEOPHH B | 3amaym mis pelLICHUS B JK3aMEHE
aHaIU3HUPYET obmactn 06H{eﬁ 1| ayauropuH.
pe3yIbTaThI HCOPraHUHCECKOn KosnokBuym
N — XHMHH, CBOWCTBA
XUMHYECKUX JJIEMEHTOB
JKCIIEPUMEHTOB, .
. W WX COCOUHECHUH U
Ha6HIOHeHUHH’ 3aKOHOMEPHOCTH 1704
U3MCPCHHUHN, & TAKKC | payviamope o
pe3ysIbTaThl PacueToB | peprogam U
CBOHUCTB BCIICCTB U MOATpYyIIIIaM
MaTepHalioB [lepunonnueckoit
CHUCTEeMBI Ha OCHOBE
TEOPUML O CTPOCHHHU
aTOMOB, MOICKYT U
HEMOJICKYJISIPHBIX
BEIIIECTB,; METOIbI
MOTYYCHUS
HEOPraHMYECKHX
BEIIECTB U3 IIPUPOIHBIX
00BEKTOB; 0a3oBEIe
NpeCTaBICHUS
XUMUYECKON
TEPMOANHAMUKHN u
KUHETHKH,
XUMHAYECKOTO
paBHOBECHS, KHCJIOTHO-
OCHOBHBIX u
OKHCITUTEBHO-
BOCCTAHOBUTCIIbHBIX
MIPOIIECCOB.
VYmeer konudectBeHHO | KoHTponbHas pabora; Bomnpoc Ha
OIMCBIBATL SIBJICHUS W | 3amaqu JJIsl PEIICHUS B JK3aMEHE
3aKOHOMEPHOCTHU B | ayQuTOpHH.
HEOPraHUYECKUX Kommoksuym
CUCTEeMaxX Ha OCHOBE
06a30BBIX 3aKOHOB
obmei u
HEOPraHUYECKOH
XMMHH.
Brageer meronamu | KoHTponbHas pabora; Bompoc Ha
aHamusa  pe3yJbTATOB | 3anauu JJIsl PEIICHUsS B JK3aMEHE

XUMHYECKUX N3MEPECHUI
HAa OCHOBE CHCTEMBI
(byHIaMeHTaIbHBIX
XAMHYECKUX TOHSTHH,
0a30BbIX 3HAHUN
(byHIaMeHTaIbHBIX
pa3lesioB XUMHH.

ayJTUTOPHUH.
Komnoksuym




NOIIK-1.2. 3Haer metoabl | KontponbHas paboTa; Bompoc Ha
IIpearaer U3y4eHUs U aHanu3a | 3ajauu Ul pelleHus B 9K3aMeHe
MHTEPIPETAIHIO CBOWCTB ayJUTOPUH.
pe3yJIbTaToOB HEOPraHMYeCKuX Konnoksuym
COOCTBEHHBIX BEIIIECTB u
HKCIEPUMEHTOB U | MaTepualos,
pacueTHo- MeXaHU3MbI u
TEOPETUYECKHUX 3aKOHOMEPHOCTHU
pabot C | mpoTeKaHHs
HCIOJIb30BaHUEM XUMHYECKHX
TEOPETUUECKUX IIPOLIECCOB.
OCHOB Ymeer npoBoauTh | KonTponbHas pabora; Bonpoc Ha
TPaJUIIMOHHBIX U | Ka4eCTBEHHBIN U | 3agauu Ui peleHus B dK3aMeHe
HOBBIX pa3zenoB | KOJINYECTBEHHBIN ayJUTOpUH.
XUMHU aHamu3 xumuueckoro | KommokBuym
cocTaBa BEILIECTB C
UCTIOJIb30BaHUEM
pacyeTHbIX METOJIOB
ornpenenenus HU3nKo-
XUMUYECKUX
BEJIMYMH.
Bnaneer pacuernsiMu | KonTponpHas pabota; Bonpoc Ha
METO/IaMK OTIpe/ieieHus | 3amaun JIJIsl PeIICHUs B JK3aMeHe
(PUBUKO-XUMHYECKUX ayIMTOPHH.
BEMMYMH TPH PEIICHHU | Koyj10KBHYM
MMPUKIIaJHBIX
XHUMHYCCKHUX 3aJda4
NOIIK-1.3. 3HaeT JTarnsl KonrtponbHas pabora; Bompoc Ha
dopmynupyer TUTAHUPOBAHMS, 3anauu U1l perieHus B IK3aMeHe
3aKJIFOYCHUA u [IPOBEICHUSA U ayaAUTOPUH.
BBIBO/IBI 0 | onucanus KomnokBuym
pe3ysbTaTaM aHaIU3a | y v eacroro
JTUTCPATYPHBIX HKCIIEPUMEHTA C
JIAHHBIX,
COOCTBEHHBIX HEIbIO HquevHHﬂ
HKCHEPUMEHTATBHBIX PEAKIIHOHHON
- pacueTHo- CIIOCOOHOCTH BEIIECTB
TEOPETHYECKUX 1 MaTcepnaios.
paboT  XMMMeCKOji YMeeT NpoBOJUTH KonrtponbHas pabora; Bonpoc Ha
HalpaBJICHHOCTH IOMCK JINTEpATYpPHBIX 3agaun muist pe€icHuA B OK3aMCHEC
MAaHHBIX U ay JUTOPHUH.
CPaBHHTEIBbHBIN Konnoxsrym
aHaJu3 Pe3yJbTaToB
COOCTBEHHBIX
HKCIIEPUMEHTOB U
pacyeTHo-
TEOPETUYECKHUX padoT
Bnaneet meTonamu KonrtponbHas pabora; Bompoc Ha
KOMIUIEKCHOTO 3agauu 1715 pereHus B 9K3aMeHe
CHCTEMHOTO TIOIX0a K | ayJUTOPHH.
PAacCMOTPEHHUIO KomnokBuym




XUMHUYECKHUX MPOIIECCOB
U CBOICTB
HEOPraHUYECKUX
BEILIECTB U MaTEPUAIOB

TunoBbie KOHTPOJIbHbIE 32JaHUS] MU HHbIE MAaTepPUAJIbl, HEO0X0AMMBbIe /IJIl OLlEHKH
3HAHMI, yMEHUIl, HABBIKOB U (WJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX I TANbI
¢dopMupoBaHusi KOMIIETEHIIMI B MIpollecce 0CBOCHUS 00pa30BaTeIbLHOI POrPaMMbI

4.1.1 IIpumepbl BONPOCOB JISA YCTHOTO ONPOCA HA CEMUHAPCKUX 3aHATHAX
Tema «I"aJioTeHbI U UX COETMHEHUD)

1. KakoBa nsiekTpoHHast KOH(QHTrypamus aToMoB 3jeMeHTOB 17-ii rpymnmel? Kakwue
CTETNEHH OKHUCIICHUsI XapaKTepHBI AJis 3TUX 3neMeHToB? [IpuBenuTe mpuMepbl COSTUHEHUH ATHX
DIIEMEHTOB B PA3IMYHBIX CTETICHAX OKHCIICHUSI.

2. Kak wmenstores mo rpynne F-CI-Br-I: a) pamuycsl aToMOB, 0) MepBblii MOTEHIIHAT
MOHU3AIUH, B) 3JICKTPOOTPUIIATETILHOCTh AaTOMOB?

3. Kak mosydaroT rajoreHbl B BHUJAE MPOCTHIX BEIIECTB B MPOMBIIUICHHOCTH U B
nabopatopun? Hanummre ypaBHEHUSI COOTBETCTBYIOUIUX PEAKITUH.

4, Kak H3MEHSIOTCS OKHCJIHMTENbHBIC CBOHMCTBa B psay ramoreHoB Fo—Clo—Bro—I1,?
[IpomutrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh NpUMEpaMH XHMHUYECKHX peakuuid. B  dem
MPOSBISIOTCA 0COOEHHOCTH (hTOpa MO CPABHEHUIO C APYTUMU ranoreHamu? J[ias okucnureabHo-
BOCCTaHOBUTEIIBHBIX MPOLECCOB HAMMUIINTE YJIEKTPOHHO-HOHHBIE YPABHEHUS IOy PEaKIUii.

5. Kak wu3mensiercs B psay ranoreHoBogoponoB HF-HCI-HBr-HI: a) mexaromuoe
paccrosinue H-Hal, 6) mpouHoCTb CBsI3U, B) KMCIOTHBIE CBOMCTBA UX PACTBOPOB B BOJE?

6. Kak n3MeHsIFOTCSI BOCCTaHOBUTEIBHBIE CBOWCTBA B sy ranoreHoBogopoaos HF-HCI-
HBr-HI? Ilpownmoctpupyiite 3Ty 3aKOHOMEPHOCTh NpHUMEpaMH XUMHUYECKHX peakiuil. Kak
MOJTy4aroT TalloreHBOAOPOAbI? I OKUCIUTENbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB HAIMUIINTE
AIIEKTPOHHO-MOHHBIE YPABHEHUS TTOTYPEaKIIUii.

7. Kak ramoreHsl pearupyroT ¢ Bojoii? Hamummre ypaBHEHHS COOTBETCTBYIOIIMX
peakuuii. Jaiite onpeneneHue peakiuyi JUCIpOIOPIUOHUPOBAHHSL.

8. Kakoso nassanue xucior HCIO, HCIO2, HCIOs, HCIO4 1 u ux coneii. Kak mensiercs
cuna kucnot B psxy HCIO-HCIO2-HCIO3-HCIO,4?

9. Kak mensirorest okucnutenbHbie cBoiicta B psiigy HC1I0-HCIO2-HCIO3-HCIO4?

10. ComocraBpre 1o psgy okcokucinor HCIOs3-HBrOz-HIO3: a) okucnurensHbIe
CBOIiCTBa, 0) KHUCIOTHBIE CBOWCTBa, B) TEPMHUYECKYIO YCTOWYHMBOCTh. Hamummre ypaBHeHUs
COOTBETCTBYIOIIUX PEAKIIUH.

4.1.2 Tlpumepbl pacyeTHBIX 32124, PACCMATPHUBAEMBbIX HA CEMUHAPCKUX 3aHATHIAX

1. B cucreme xJ10poBOOPOJ — BOJA UMEETCS a3€0TPOIHBIN COCTaB, COOTBETCTBYIOIINN
comepxanuto xjopoogopoma 20.2 % (macc.). CremeHb AMCCOLMAIMM XJIOPOBOJOPOJA B
a3e0TpONHOM pacTBope coctasisieT 88 %. Paccumraiite 3Hauenue pH pactBopa, ecimm ero
I0THOCTH paBHa 1.10 T/ em®,

2. Paccuuraiite maccy 15 % oneyma, KOTopyro HE0OX0auMO 100aBUTH K 4.46 KI BOJHI,
YTOOBI MOJIYYUTh PACTBOP C MAaCCOBOM JI0JIEH CEpHOM KUCIOTHI paBHOI 4.7 % minoTHOCThIO 1.035
r / em®. Paccumtaiite pH momaydeHHOro pacTBOpa, MPUHSB, YTO CepHAas KUCIOTAa MO MepBOii
CTYII€HHU MOJIHOCTHIO AUCCOIIMUPOBAHA, a 10 BTOPOM CTYNEHH SBJISETCS KUCIOTON CpeiHeN CUITbI
¥ XapaKTepH3yeTcs KOHCTaHTo# quccormanii Kap (H2S04) = 1.2 - 1072,

3. B 11 BomHOro pacTBOpa YKCYCHOH KHCIOTHI KoHIileHTparmeid 0.01 monb /i1
comepskutrcs 6.27 - 1021 wacTuil pPacTBOPEHHOTO BENIECTBA B BUAE MOJEKYI H HOHOB.




PaccuuraiiTe paBHOBECHBIE KOHIIEHTPAIIMH YKCYCHOM KHUCIIOTHI, HOHOB BOJIOPO/Ia, alleTaT-HOHOB
Y 3HAUYE€HHUE KOHCTAHTHI JUCCOLUALNU YKCYCHON KHUCIIOTHI.

4. PaccuuraiiTe 3Ha4eHUS KOHCTAaHTbl THUIPOJM3a, CTeNeHW ruaponusza u  pH
pasbaBnenHoro pactBopa Hutputra ammoHus NH4NO2 npu temmneparype 22 °C. Honnoe
MpoM3BEJICHHE BOJbI paBHO | - 10, KOHCTAHTBI IHCCOLMALIUH Ka(HNO2) = 4.0 - 104,
Kp(NH4OH) = 1.8 - 10°°,

5. Paccuuraiite mMaccy XJIOpHJa aMMOHHS, KOTOPYI HeoO0xoaumo m100aBuTh K 0.5 1
BOJIHOTO PacTBOpa THUAPOKCHAa aMMOHUs KoHieHTpamued 0.05 moib /1, urodbr pH pactBOpa
ctais paBHbIM 8. CTeneHp IUCCOLMAlUU coM B pacTBope paBHa 90 %, KOHCTaHTa AUCCOLMALINN
Kp(NHsOH) = 1.8 - 10>,

6. Paccumraiite 3naueHue pH BOgHOroO pacTBOpa a30THUCTON KHCIOTHI KOHIICHTpPAIMEH
0.1 moub / 1. Paccumraiite, kakum craHeT 3HadeHue pH mpu mobasieHuu K 1 J1 3TOro pactBopa
0.2 monp HuTputa Hatpus. CreneHp nuccouuanuu conu B pactBope paBHa 100 %. Koncranra
muccommaniu Ka(HNO2) =5.1 - 1074,

7. VimeeTcst BOIHBIM pacTBOP, HACBHIIMIEHHBIH IBYMs COMSIMH — KapOoHaToM Oapus u
KapOOHATOM CTpoHIMsA. Paccumraiite koHneHtpamun nonoB Ba?*, Sr** m COs* B pacTsope.
[IP(BaCO3) =5.1 - 10°°, TP (SrC0O3) = 1.1 - 1079,

8. [Ilpomssemenme pacTBOpEMOCTH cyibdara Kamsmus IIP (CaSOs) =25 - 107>,
PaccuuraiiTe 3Ha4eHre pacCTBOPUMOCTHU CONU B Boje. Paccunraiite, BO CKOJIBKO pa3 yMEHbBIIUTCS
pacTBOPUMOCTh KapOOHAaTa KajbllMs [0 CPaBHEHHUIO C TIEPBOHAYAJIBHOM, ecnu K 11
HACBILIEHHOTO pacTBopa KapOoHaTa kanblus n06aButh 0.1 Monb cynbdarta marnusa. CreneHb
nuccoranuu cynbdara maraus o (MgSO4) = 80 %.

9. Onpenenure, BbINAAET M 0cafok, ecid cMmemats 100 ma 0.002 M pactBopa HUTpaTa
cepebpa n 300 mn 0.01 M pactBopa kap6onata Harpus. TP (Ag2.COs) = 6.1 - 10712,

10. Omnpenenurte, BBINAAET JIM OCANOK, €CIM CMEIIaTh paBHbIE OO0BEMBI PACTBOpA,
coaepxamiero 22.2 v/ xmopuaa KajdbliMs H pacTBoOpa, cozaepkamiero 56.8 r/m cynbdara
narpus. IIP (CaSO4) = 6.1 - 10°. IlpumuTe, YTO BCE COIM B PACTBOPE AMCCOLMMPOBAHbI
MOJIHOCTHIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX padoT
2. Tlonnwiii nepeuenv 60npocos OJisi NOO2OMOBKU K PEeUMmuH208biM KOHMPOIbHbIM

pabomam:
PeiliTuHroBasi KOHTpoJIbHast padora Nel

Tema: «OCHOBHbIE NOHATHS M 3aKOHbI XUMHH»

Teoperuyeckasi MOAr0OTOBKA
ATOMHO-MOJIEKYJISIPHAS TEOPUSL.
OCHOBHBIE CTEXHOMETPUUYECKHE 3aKOHBI.
I'a30BbIC 3aKOHBI.
ITonsiTHE O XNMHUYECKOM SKBUBAJIEHTE, 3aKOH SKBUBAJICHTOB.
OmnpeneneHne aTOMHBIX Macc 3JIEMEHTOB.
Tunosslie pacuyersl

agbrwpnE

- [IpuBenenus o6beMa raza K HOpMaJIbHBIM YCIOBHUSIM.

- Bolunciienne OTHOCUTENBHON MIJIOTHOCTH Ia3a Mo €ro MOJIEKYJIIPHOU Macce.

- OnpeneneHne MOJIEKYJIIPHON MacChl 110 IUIOTHOCTH Ta3a.

- Beruucrienue MOJIIpHOI Macchl Ta3a o MOJIbHOMY 00BbEMY.

- OnpeneneHue MOJEKYJIAPHOU Macchl MO ypaBHeHUIO MeHeneeBa — KnaneiipoHa.

- Onpenienenue cpeiHel MOJIEKYJISIPHOM Macchl CMECH Ia30B 110 OTHO-CUTEJIBHOM MJIOTHOCTH.
- OmnpeneneHue napuaibHbIX JaBJI€HUN I'a30B B CMECH.



- Onpenenenre MapryuaibHbIX JaBJICHUN Ta30B B CMECH 10 OOBEMHOM J10JIe€ Ta30B B CMECH M
00111eMy JTaBJICHHUIO.

- Onpenenenne oobeMa rasa 1o 3aJJaHHON Macce.

- OnpeneneHue Macchl rasa 1o 3aJJaHHoOMy 00beEMY.

- Boruncnienue abcooTHON Macchl MOJIEKYJIbI BEIIECTBA.

- Pacuer pakTOpOB SKBUBAICHTHOCTH 3JIEMEHTOB U BEIIECTB M0 XU-MHYECKHM (popmyram.

- Boruncnenue GpakTopoB S5KBUBAJICHTHOCTH B XUMUYECKUX PEAKIUAX.

- OnpeneneHue MOJIIPHON MacChl SKBUBAJICHTA AJIEMEHTA.

- OnpeneneHue MOJISIPHOM MacChl 3KBUBAJIIEHTA 3JIEMEHTA 10 €r0 Mac-COBOM J10JI€ B XUMUYECKOM
COCIMHEHUH.

- OnpeneneHre MOJISIPHOM MacChl SKBUBAJICHTA CJIOKHBIX BEILIECTB B peakIHsIX oOMeHa.

- Omnpenenenue MOJSPHOW MacChl SKBUBAJIEHTAa CJIOXKHOTO BEIIECTBA IO  PEAKIUHU
B3aUMOJICHCTBUS €0 C APYTUM BELIECTBOM.

- Haxoxxnenue npocreiiiieii popMyIibl BEIIECTBA [0 MACCOBBIM JOJISIM 3JIEMEHTOB.

- Haxoxnenue wuCTMHHON (OpPMYIBl BeHIECTBA IO MAaCCOBBIM JIOJNSIM  JJIEMEHTOB H
MOJIEKYJIIPHOM Macce.

Ilpumep ounema Kk peimunz060i KOHMPOAbHOU padome Nol:

1. MpImbsik 00pa3yeT JBa OKCHIIA, MaccoBasi JAOJS MBIIIbSIKA B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunraiiTe MOJISPHYIO MacCy SKBUBAJICHTAa MbILIbSIKA B ’TUX OKCUAX.

2. O6béM mapoB 0,2 r BemectBa npu 17 °C u naBnenun 101747 Ila paBen 48 wu
PaccuuraiiTe MOJISIPHYIO MacCy BELIECTBA U MAcCy OJHOW MOJIEKYJIBbI ATOI'O BELIECTBA.

3. IIpu pactBopenun 11,5 r cmecu amOMUHUSA, MEIM U MarHus B COJSTHOM KHCIIOTE
BBIIEMIIOCH 7 JI Ta3a, m3MepeHHoro npu Temnepatype 0 °C u nasnennn 0,81-10° Ia.

4. HepacTtBopuMmblii 0CTaTOK NEPEBENEH B PACTBOP KOHLEHTPUPOBAHHON a30THOM KHUCIIOTOM.

[Tpu sToMm BeImEnmIIOCh 4,48 11 (H. y.) raza. OnpeneanuTh COCTaB HCXOAHOM CMECH.

PeliTuHroBasi KOHTpoJbHAasA padora Ne2

Tema: «3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX MPOIECCOB.
3HepreTmca M HanpaBJieHHe XUMHYeCKHX peaknuii. Knuneruka.y

Teoperuyeckast MOArOTOBKA

1. TlonsaTus: TepMOAMHAMHUYECKass cHcTeMa, mapamMeTpbl  (QYHKIMH)  COCTOSIHMSL.
BHyTpenHss sHeprus, TerioTa, padora.

2. TlepBbIif 3aKOH TEpPMOJWHAMHKH, NIPUMEHEHHWE B XMMHUU: 3aKOH lecca, CIenCTBHS U3
3akoHa ['ecca.

3. CraHgapTHOE COCTOSHHE  BEIIECTBA, CTAHAAPTHBIE DHTAIBIIUKM  OOpA30BAHMA.
TepMmoxumuyeckue pacyeTsl, OCHOBaHHbIE Ha 3aKoHe ['ecca, nuki bopha-I"abepa.

4. TloHATHe 0 paBHOBECHBIX IpOLIECcCaX B XUMUUECKON TEPMOJANHAMUKE.

CaMonpon3BOIBHOE U HECAMOIIPOU3BOIBHOE IPOTEKAHUE MPOLIECCOB.

6. Bropoii 3akoH TepMOOMHAMUKH. VI3MEHEHWE OHHTPONUU B PA3IUYHBIX IpoIeccax
(XuMuYeckasi peakiusi, HarpeBaHHe BeIIeCTBa, (a30BBIA MEpPexoi, paclIMpeHHUe rasa).
BeposTHOCTHas TPaKTOBKA MOHATHS “DHTPONUS , ypaBHEeHHE boapliMaHa.

7. Tperuii 3akoH TepmoauHamuku (moctynar [lnmanka). Pacuer aOGCOMIOTHBIX 3HauY€HUMN
SHTPOIIHH.

8. Kputepun caMompou3BOJIBHOTO MPOTEKAHUsI XWMHYECKHUX IPOIECCOB B Pa3IMYHBIX
CUCTEMAX.

9. DOmueprus ['u66ca. Sueprus ['enpmronsua.

10. TepmoarHaMUYECKHii BHIBO 3aKOHA JEHCTBYIOIMX MACC.

o



11. CkOpOoCTh XMMUYECKOH PEaKIIUH.

12. 3aBUCHMOCTB CKOPOCTH PEAKIMU OT KOHICHTPALUK PEarupyIonX BEIIeCTB.

13. MexanusMm peakiuu. ITopsaok 1 MOIEKYISIPHOCTD PEAKIIUH.

14. Kunerndeckue KpuUBBIE pPEakUUi MHEpPBOrO M BTOPOrO IOPSIKOB, ONpPEACICHHE KOHCTAHTHI
CKOPOCTH M TOPSIIKA PEAKIMHU 110 SKCIIEPUMEHTAIBLHBIM JJAHHBIM.

15. 3aBucUMOCTP CKOPOCTH peakiuu OT TemmepaTypsl: mpasmio Bant-l'odda, ypaBHenume
Appennyca. IIpencraBieHne 0 TEOPHH aKTHBHBIX CTOJKHOBEHHH M TEOPHUH AKTHBHPOBAHHOTO
KOMIUTEKCa, PU3NIECKHI CMBICI TPEIPKCIIOHEHIINATBHOTO MHOXKHTEIS B YPaBHECHUH AppeHHyca.

16. Karammus.

17. Xumnueckoe paBHoBecue. [Ipunnun Jle llaTtense.

Tunosblie pacyeTsl
- Brpluncnenune craHIapTHRIX TEINIOT (PHTANBINK) OOpa30BaHMS BELIECTB 10 TEIJIOBBIM
s dexTam peakiuii U TEIIOBBIX 3(PPEKTOB XMMHUUECKUX PEaKIUi M0 CTaHAAPTHBIM TEIJIOTaM
00pa30oBaHMs pearupyrolinx BEIIECTB.
- Pacuer TeroBoro sd¢dexra peakuuu Mo CTaHAAPTHBIM TEIIOTaM CTOPAHUS pearupyrolmux
BEILECTB.
- PacueTsl, OCHOBaHHbIE HAa B3aUMOCBS3M BHYTPEHHEN YHEPIUU U DHTAJIBIINH.
- Brruncnenue nzmenenus sHeprun [ m66ca. OnpeneneHrne BO3MOXKHOCTH MPOTEKAHUS Tpoliecca
0 BeJTMYMHE U3MEHEeHus sHeprun [ udoca.
- BrluuciieHne W3MEHEHHUs SHTPONHUM Pa3IUYHbIX MpolreccoB. OnpeneneHne BO3MOXKHOCTU
MIPOTEKAHUS [IPOLECCa 10 BEJIMYMHE U3MEHEHHS SHTPOIUU PEAKLIUU.
- Beruucnenue nameHenus sHepru [ m66ca XMMHUECKOW peakuy M0 3HAYEHUSM CTaHIapPTHBIX
SHTAJIBIIMN U SHTPOIUN pearupyrouux BEIIECTB.
- [Ipumenenue TepMOAMHAMUYECKUX (DYHKUIMH Ui XapaKTEPUCTUKH CBOMCTB M PEaKIMOHHOMN
CIIOCOOHOCTH BEILIECTB.
- Brruncnenue CKOpoCTH peakiiu 10 KOHIIEHTPALUAM pPearupyomux BEIECTB.
- OnpenieneHue nopsika peaKuu.
- BnusiHue naBieHus Ha CKOPOCTh PEAKLIHAH.
- OnpeneneHrie U3MEHEHHsI CKOPOCTH PEAKIMH BCIEACTBUE U3MEHE-HUS TEMIIEPATYPHI.
- Brruncnenue n3aMeHeHus: BpEMEHHU IIPOTEKaHUs PEaKIIMK IIPU U3ME-HEHUHU TEMIIEPATYPBL.
- OnpeneneHue TeMIepaTypHOro KodppuIueHTa peaKkimH.
- Briuncnenue sHEprun akTUBaUU PEAKIIUN.
- Brruncinenue KOHCTaHTBI PABHOBECHS PEAKLUU IO PABHOBECHBIM KOHIEHTPALIUAM
pearupyromux BEMECTB U ONPEAEICHUE UX HCXOA-HbIX KOHIEHTPAIUi.
- Brruncinenue KOHCTaHTBI PABHOBECHS PEAKIUU 10 MAPLHAAIBHBIM JABICHUAM PEArupyroux
BEIIECTB.
- Briuncnenue paBHOBECHBIX KOHIICHTPALUK PEarupyrolnX BELIECTB.
- Onpenenenuie u3MeHeHust sHepruu ['nboca peakuy Mo BeIMUYMHE KOHCTaHThl PAaBHOBECHS.
- BnusiHue n3MeHeHns KOHIUEHTPAalUU pearupyromyX BEIEeCTB Ha CMELEHUE PAaBHOBECHUS.
- Biusinue n3MeHeHus Temneparypsl Ha CMEIEHHE XUMUYECKOTO PaBHOBECHS.
- BblunciieHHE pPAaBHOBECHBIX KOHLEHTPALUM pPEarupyrolux BELIECTB II0CIIE CMEIICHUS
PaBHOBECHS.

Ilpumep ounema Kk pelmunzo60ii KOHMpPOAbHOU padome No2:

1. OguH W3 NPOMBINUIEHHBIX METOJIOB IIOJIYy4YE€HHs KaJIUsg COCTOUT BO B3aUMOJECHCTBUH
PACIIaBIEHHOTO THAPOKCHIA KaIHs ¢ KUAKMM HatpueM (440 °C).

KOH + Na = NaOH + K
[Tonb3ysach TEPMOAMHAMUYECKUMHU XapaKTEPUCTUKAMM KPUCTAINIMYECKUX BEIIECTB, JOKAXKHUTE,
YTO pPeaKIys BO3MOXKHA.
2. TennoTsl cropaHusi dTaHa W JTHJIEHa COOTBETCTBEHHO paBHBI -1560 m -1411 x[x/mMoib.
Brraucnure AH® peakuuu ruipupoBaHust:



C2Hs + H2 = C2Hs
3. OmnpenenuTte NOPsIOK peakuy U CPEeIHEE 3HAUEHUE KOHCTAHThI CKOPOCTH YKCYCHO3TUIIOBOTO
a¢upa npu 30 °C, ecnm jy1s HeWTpanM3aUuK PaBHEIX YacTel pearupyromel CMeCH U3pacXol0BaH
CIIeIYIOIIHA 00beM pacTBOpPA THAPOKCHIA Kamusi MOJIsIpHOU KoHIeHTparwu 0,05 Mob/i:

t, Mun 0 25 50 84 00

V(KOH), mn 11,2 12,6 137 153 38,3

4. BpIUMCIHTE TEMIIEPATypPHBIH KOA(PQGUIMEHT pPEakIMH, €CIM KOHCTaHTa CKOPOCTH €€ NpHu
120°C cocrasmuser 5,88°10%, a npu 170°C paBHa 6,7¢1072

PeiiTuHroBasi KOHTpoJbHasi padoTa Ne3
Tema: «MHOrOKOMIIOHEHTHbIE cHCTeMBI. PacTBOpBDY

TeopeTnueckasi HOAroToBKa

1. T'ereporeHHble paBHOBECHS.

CrniocoObI BBIpasKeHUs COCTaBa pacTBopa. PacTBOpuMOCTb.

3. DHepreTHKa MpOIECCOB PACTBOPEHHUS, BIUSHUE YHTAJIBIUITHOTO U SHTPOIUUHOTO
dakropoB. MneansHbie pacTBOphl. 3akoH Payns. Kunenue u 3amep3anue pacTBOpPOB.
Omnpenenenre MOJIEKYJISIPHON Macchl B 30yTHOCKOMHUYECKOM M KPHOCKOITUYECKOM
METO/IE.

no

4. Ocmoc. OCMOTHYECKOE JaBICHUE.

5. OTKJIOHEHHs pacTBOPOB OT UJI€aIbHOCTH. AKTUBHOCTh. KO3 UIIMEHT aKTUBHOCTH.
DnexTponuTHYEeCKas qucconuanys. Mzoronndeckuii KoopuumeHT.

6. Teopus ebas — XrOKKemIst Ui paCTBOPOB JIEKTPOIHUTOB.

7. CunbHbIe U ci1adble 3IeKTPOIUTHI. [lrcconmanus cnadbix 3JeKTPOIUTOB.

8. KoHcraHTa ¥ cTerneHs Jucconuanuy. 3aKoH pa3zoasieHus OcTBabaa.

9. PaBHOBecue MeXIy pacTBOPOM DJIEKTPOJIUTA U 0caaKoM. [Ipon3BeneHre pacTBOPUMOCTH.

VYcnosue BeimaaeHus ocanka. CoseBoit dQQexT.

10. ducconmarus Boabl. BomopoaHelil mokaszarens. Pacuer pH pacTBOpoB KHCIIOT U
OCHOBaHUM.

11. Tuaponus coneit, pacyeT pH pacTBOpOB rUAPOTU3YIOMIUXCS COJICH, YCIOBUSI MPOTEKAHMS
«HEOOpPaTUMOTro» THIPOJIU3A.

12. bydepnsie pactBopsl, pacueT pH, OydepHas eMKoCTb.

13. OcHOBHBIE MONOXKEHUS TPOTOIUTHUECKOM Teopun bpercrena-Jloypu, npuMeHeHHe K
peakuusIM HEUTpallu3aluu, TUCCOLUUALINN, THAPOIIN3a, TPOTEKAIOIIIM B BOAHBIX
pacTBOpax; CONpPsDKEHHBIE NTApbl KUCJIOT U ocHOoBaHMUU. [IpuMmenenne teopun bpencrena-
Jloypu K HEBOJHBIM pacTBOpam.

14. Teopus Jlptouca.

Tunosblie pacuyersl
1.Bbrancnute, CKOIBKO coiu (0€3BOHOM MM KPUCTAUIOTHAPATa) U BOABI HEOOXOIUMO B3STh
JUIsL TIPUTOTOBJICHUS 3a/laHHOTO KOJMYECTBAa HACBHIIIEHHOTO IMPH ONPEJEICHHON TeMIeparype
pacTBopa.
2.BeaucnuTh, CKOJBKO cOiM (O€3BOAHOM WM KPUCTALIOTHIpATa) BBIICITUTCS W3 3aJaHHOU
Macchl pacTBOPA, HACBHIIIEHHOTO MPH OJHOM TEMIEpAType, MOCHE €ro OXJaXKIEHUS 10 Apyroi
TEMIEPATYyPHI.
3.BbIYHCIuTh KOHIIEHTPAIIMH, BHIPAKEHHBIE IPYTUMHU M3BECTHBIMU CTIOCO0aMU, JIJIsl pacTBOpa C
M3BECTHOM IIOTHOCTBIO, €CIIM 3aJaHa MaccoBas JoJis (MOJSpHAs KOHILIEHTpALMs, MOJIIpHas
KOHIIEH-TpALUs 3KBUBAJIEHTOB, MOJISUIBHOCTD, MOJISIPHAS J0JIs1) pACTBOPEHHOT'O BEILIECTBA.
4.BpIUUCINTD, CKOJBKO BEIIECTBA U BOJBI HEOOXOAMMO B3SITh JJISi MPUTOTOBICHUS 3aJaHHOU
Macchl pacTBOpa ONPEIEICHHON KOHIIEHTPALUH.




5.BbruncnuTh, CKOJIBKO BEIIECTBA HEOOXOAMMO B3SITh JUISl MPUTOTOBJICHUS 33JaHHOrO 00BEMa
pacTBopa ONPEIEIIEHHON MOJIIPHOW KOHLIEHTpPALMM WJIM PACTBOPA C OMNPEIEIIEHHON MOJIIpHOU
KOHIIEHTpAalMel 3KBUBAJICHTOB BEIIECTBA.

6.BbruncinuTh, CKOJIBKO MJI KOHLIEHTPUPOBAHHOW KHMCIIOTHI C OIIPEIEICHHON MacCOBOM AOJEH U
IUIOTHOCTBIO HEOOXOAMMO B3STh JJIi INPUTOTOBIEHUS 3aJlaHHOrO O00bEMa pacTBopa
OIIPEIEICHHON KOHLEHTPALIUH.

7.BbluncnuTh, CKOJBKO BeUIECTBA WM BOABl HEOOXOAMMO J100aBUTH K OINPEAEICHHOMY
KOJIMYECTBY pPacTBOpa C OJHOM KOHIIEHTpAIed M IUIOTHOCTBIO, YTOOBI MOJYYUTH PacTBOp C
JIpYroi KOHIIEHTpAUeH U MIOTHOCTHIO.

8.BbruncnuTh 0CMOTHYECKOE AaBIIEHUE PACTBOPA; OMPEIEIUTh MOJISIPHYIO Maccy HEAJIEKTPOJIUTA
10 OCMOTHYECKOMY JABJIEHUIO PacTBOpa.

O.BbluncnuTh aBlieHUE Mapa pPacTBOPUTENSI HaJ PacTBOPOM, ONPEICIUTH MOJIAPHYIO Maccy
HERJIEKTPOJINTA 10 OTHOCUTEIbHOMY IIOHUKEHUIO AABJICHUS [1apa paCTBOPUTENIS HaJl pACTBOPOM.
10.0Onpenenuts TeMIeparypbl KUIEHHS U 3aMep3aHusi pacTBOpa HEIJIEKTPOJIHUTA; BBIUYKCIHUTH
MOJIIPHYIO MacCy HE3JIEKTPOJMTA MO IMOBBIILICHUIO TEMIIEpaTypbl KUIIEHHUsI PAacTBOpa WU IO
TEeMIIepaType 3aMep3aHus pacTBOpa.

11.Bbr4uciuTh KPHOCKOIMYECKYI0 KOHCTAHTY PacCTBOPUTES.

12. BpruuciaeHne U30TOHUYECKOTO KOX(P(UIMEHTa PAacTBOpPA CHIIBHOTO SJICKTPOJIHMTA TIO: a)
OCMOTHYECKOMY JIaBJICHUIO pacTBOpa; 0) JaBICHUIO Mapa PacTBOPUTENS HAJl PacTBOPOM; B)
MOBBILICHUIO TEMIIEPATYPhl KUIIEHUSI PacTBOPA.

13. BebluuciieHue CTENEHH TUCCOIMAIMU DIIEKTPOJITA IO a) BEIMYHMHE HM30TOHUYECKOTO
kod(¢uimenTa; 0) OCMOTHYECKOMY TaBJICHHIO €r0 PacTBOpa; B) MOHMKCHUIO JIABJICHHS Iapa
pacTBOPUTEIIS HAl PACTBOPOM; T') TIOHM)KEHUIO TEMIIEPATYPhl 3aMEP3aHuUs €ro PacTBOpa.

14. BeluncieHue creneHu BHGKTpOHHTquCKOﬁ Jucconnuanmm ciaboro QJICKTPOJIMUTA 110 a) qucity
PACTBOPCHHBIX YaCTHUIL; 6) BCJIIMYHUHC €I'0 KOHCTAHTBI JUCCOLMAIIH.

15. Beruncienue KOHICHTPAMU HOHOB B PACTBOPC JICKTPOJIMTA 1O €T0 CTCIICHU JUCCOHALINN.
16. BLI‘II/ICJ'IGHI/ISI, CBA3aHHBIC CO CMCIICHUEM PABHOBCCUSA NUCCOHUALINN c1aboro QJICKTPOJIUTA.

17. BobluvcneHue MOHHOW CWJIBI PacTBOpPA CHJIBHOTO 3JIEKTPOJIUTA, aKTUBHON KOHIIEHTpalUH
pacTBOpa CHJIBHOTO 3JIEKTPOJIUTA, CpeTHero Ko3(hduimenTa akTHBHOCTH CHIIBHOTO 3JIEKTPOJIMTA
110 MOHHOM CHJIE PacTBOpa.

18. BpluncneHre KOHLIEHTPALUU HOHOB MajOpacTBOPUMOTO 3JIEKTPOJIMTA B €r0 HACHIILIEHHOM
pacTBope.

19. Bpluncnenre KOHIEHTPALMH HOHOB MajOPacTBOPUMOIO 3JIEKTPOJIUTA B €r0 HACBIIIEHHOM
PacTBOPEC B IPUCYTCTBUHU OJJHOMMCHHBIX HOHOB.

20. Beruucnenue npousBeeHUs paCTBOPUMOCTH MaJIOPACTBOPUMOTIO HJIEKTPOJIUTA.

21. OnpeneneHne yCcIOBUN BBIMAIACHUS OCAIKA.

22. Beruucnenue BOAOPOAHOTO MOKA3aTellsi pacTBOpa CUIIBHOTO U CI1a00ro 3JIEKTPOJINTA.

23. Berancnenue konneHTpanuu noHoB OH- 1o BenmmanHe BOJOPOAHOTO IMOKA3aTelsk pPacTBOPA.
24. Beruucnenue pH cUIBHOTO 3JEKTPOIUTA C YIETOM €ro Ko3huiueHTa akTHBHOCTH.

25. Berunciienne KOHCTaHThI THIPOJIA3a COJH; CTETICHH THPOJIN3a COJIH.

26. Beruucnenue pH OydepHoro pactBopa.

Ilpumep 6unema K peitmunzo80i KOHMPOALHOU padome Ne3.

1. 3 400 r 50 % pactBopa H2SO4 BeimapuBanuem yaamwin 100 r Boasl. YeMy paBHa MaccoBast
noist HoSO4 B octaBIiiieMcst pacTBope.

2. BBIUMCIUTh OCMOTHYECKOE JIaBJICHHE pacTBopa, coaeprkamiero 16 r caxapo3sl Ci2H22011 B
350 r Bogsr ipu 293 K. ITnotHOCTH pacTBOpa 1 r/miL.

3. Ckonbko Bojbl HyxHO npudaButh K 500 ma 0,1 M pacTtBopa MypaBbUHOM KHCIOTBI, YTOObI
CTEINEHb AUCCOLHUAIMH KUCIOThl YTPOMIIACh?



4. PactBopumocts CaCOs3 mipu 35° C paBHa 6,9%10* /100 T Bozbl. BEMHCIHTE TPOU3BEICHNE
PacTBOPUMOCTH 3TOM COJIU.

5. Kakue u3 mepeuncineHHblx cojieii mojasepratorcs ruapoiusy: NaCN, KNOsz, KCIO? [ns
KOKJIOM U3 TUAPOIU3YIOLUIUXCS COJIed HalucaTb YpaBHEHHMS TUIPOJIW3a B HMOHHOW U
MoJIeKyJIsipHO# hopmax u Haiit pH ee 0,1 M BogHOTO pacTBOpA.

PeiiTuHroBasi KOHTpPoOJIbHAs padoTa Ned

Tema: «Ctpoenune atoma. XuMHYeCKas CBA3b)
1. Pannue teopum o ctpoenuu aroma. Moaenu Tomcona, Pesepdopaa, mocrynarst bopa.
2. KopmyckynspHo-BoHOBOH qyanu3M. YpaBHenue e bpois. [IpuHnun HeonpeneneHHOCTH
I'eit3enOepra.
3. VYpaBuenue lllpenunrepa. BomuoBass (yHkums snexktpoHa. PaguanbHas u opOWTanmbHas
COCTaBJIAOLIME BOJIHOBOH (yHKIMU. KBaHTOBBIE UnCIa.
4. Ilopsgok 3amonHeHUs d3JeKTpOoHHBIX o6Oosjouek. [Ipunnun I[laymu. [lpaBuno Xynpa.
[TpaBuna KneukoBckoro.
5. Ilepuonnueckuii 3akoH. [lepuoaunueckas cucrema MenzaeneeBa. CTpyKTypa NepuoAUYECKOM
cucteMbl MeHieneena.
6. CaoiicTBa aTroMOB: paAWyC, DSHEPrus HWOHW3ALUMH, CPOJICTBO K  DIIEKTPOHY,
3JIEKTPOOTPHULIATEIBHOCTb, BAJICHTHOCTh M CTENEHb OKUCIIEHUs. [1eproandHOCTh B M3MEHEHUU
CBOICTB aTOMOB XUMHYECKHUX JIEMEHTOB.
7. Ilpupoma XMMHUYECKOH CBs3U. 3aBUCHUMOCTb IOTEHLUMAIBHOW SHEPrUM CHCTEMbl OT
MEXbSJIEPHOIO PACCTOSIHUS. XapaKTEPUCTUKN XUMUYECKON CBS3H: dHEPIHUs, AJIUHA.
8. HonHas cBs3b. DHEprus HOHHON CBSI3U M SHEPIHsI KPUCTAJUINYECKON PEIIETKH.
9. OcHOBHBIE TMOJIOKEHHUSI MeTona BaneHTHBIX cBs3eil (BC). OOMeHHBIE W JOHOPHO-
aKLENTOPHBIM MEeXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3H.
10. HampaBieHHOCTb, MOJISPU3YEMOCTb U HACHIIIAEMOCTh KOBAJIEHTHBIX CBA3EH. G- U T-CBA3H.
11. Teopus ruOpuan3ani aTOMHBIX OpOUTAJIEH.
12. Teopus pe3oHaHca. MeToJ OTTAIKMBAHUSA HJIEKTPOHHBIX Map BaJIEHTHONW 00O0JIOYKH (METOJ
[Munnecnn).
13. OcHOBHBIE NOJ0KEHUS METO/1a MOJIEKYJISIPHBIX opOuTaneil. [Topsaok cBsA3u B MOseKyIe.
14. Bunasl aByxueHTpoBsix MO (CBs3bIBAIOIINE U Pa3phIXIISAIONIKE GS, 6P, oSp, od, ©tp, nd, dd —
opOUTaNu, MpUMephl HECBSI3bIBAIOLINX OpOuTAaeil).
15. Tlopsinok cBs3u B MosieKyJie. MarHUTHbIE CBOWCTBA BEIIECTB.
16. Ouepreruueckue auarpaMmmbl MO IBYyXaTOMHBIX TOMOSIEPHBIX MOJIEKyJ 3iaeMeHToB [ u 11
nepuoja.
17. Tloctpoenue suepreTrueckux auarpaMm MO ByXaTOMHBIX T€TEPOsIIEPHBIX MOJIEKYI.
18. MuoronenTpoBsie MO. DneKTpOHHOAS(DUITUTHBIE U SJIEKTPOHHON3OBITOYHBIE COCTMHECHNSI.
19. MexmonekynspHoe B3auMojelcTBue. BaH-nep-BaanbCoBble CHIIBL:  JUIONb-IHUIIOIBHOE,
WHAYKIIMOHHOE, JMCIEPCUOHHOE B3auMoJieHcTBUsA. BojoponHas cBs3b, BIMSHUE HAIUYUS
BOJIOPOJHOM CBSA3HM HA CBOMCTBA BEILIECTB.
20. Mertammdeckas cBs3b. 30HHAS T€OpHs. J{MANEKTPHKH, TOTYTTPOBOTHUKHU M TPOBOTHUKH.
21. Yro Takoe atoM? M3 uero oH cocroutr? Yro Takoe MaccoBoe umciao? UYUro Takoe
paZMoaKkTUBHOCTh M TepuojJ mnonypacnana? IlpuBeautre mpumep peakiuu pagloaKTHUBHOIO
pacmaja.
22. Yro ompenensercs npuniunoM [laymu u mpaBunamu Xyspaa? [IpuBenute >IeKTpOHHYIO
koH¢urypanuio S, Cr, Ge, Br, Rb, Ti%*, Fe®*, P**, naunnas ot MPEIIIECTBYIONIETO OIarOpOIHOTO
rasa.
23. Yem ompenensercss NEpUOJUYHOCTh CBOMCTB 3ieMmeHToB? IlpuBenuTe CcOBpeMEHHYIO
dopmynupoBky [lepuoanueckoro 3akoHa. YKaXHT€ MECTa pACIOJIOKEHHUS METAIIIOB U
HEMETaJUIOB, s-, p-, d-, u f-anemenToB B [lepuomuueckoit cucreme.



24, OOcynute cleqylollie OCHOBHBIE CBOMCTBA XMMHUYECKHX 3JIEMEHTOB: aTOMHBIM paauyc,
NEepBbI MOTEHIMA HOHU3AIMH, CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPHIATEIBHOCTH. KakoBBI
OCHOBHbIE TEHJICHIIMM U3MEHEHHUS ITUX BEJIMYMH B TPYMIAX U nepruoaax?

25. Yro Takoe xumuueckas cBs3b? Kakue cuiabl 0OBEIMHSIOT aTOMBI B MOJIEKYJbI? KakoBbl
OCHOBHBIE ITapaMeTpbl XUMUUECKOH cBs3U? Ha30BUTE OCHOBHBIE TUIIBI XUMHUUECKOH CBSI3H.

26. Yto Takoe KoBaJieHTHas CBs3b? KakoBbl OCHOBBI MeTona BasieHTHBIX cBszeil (MBC)? Kak
ompezensercss B3auMojeiicTBue atoMoB B cxeme Jlptonca? Uto Takoe JOHOPHO-aKIENTOPHOE
B3aumoeiicteue? [Ipuseaure crpykrypsl JIbtouca s monekysn HF, PF3, CCls, COClo.

27. OOcynure TOHSATHS «KPATHOCTh CBSA3H», «IPABUJIO OKTETa», «HACHIIIAEMOCTb CBS3HY,
«TOJIAPU3YEMOCTh CBs3M»? UTO Takoe HANpaBICHHOCTb KOBAJEHTHOW CBsI3M, THOpuamM3anms?
IIpuBeauTe mpuUMepsl MoneKyn ¢ SP° u Sp? rubpuamsanueil. B ueM TPOSBIAIOTCS HEJOCTATKH
MBC?

28. IlpuBenute ocHOBHBIEC MoOjoXkeHUs MeTona ['mnecnu. [IpumenuTte MeTon 1S onpeeneHus
reomerpuieckoil koHpurypauun monekyn NHs, H20, XeFs, BF3, SOCl2. KakoBbl orpanuyeHus
metona ['mmnecrin?

29. KakoBel ocHOBel Meroga MO-JIKAO? UYto Takoe CBS3BIBAIONIMEC M PA3PHIXIISIONINE
MOJIEKYJISIpHbIE OpOUTAIM U KaK OHU 00pa3yroTcsl U3 aTOMHBIX opOuTanei? Uto Takoe G-CBs3b,
T-CBSI3b, G-OpOUTANH, T-OpOUTATN?

30. ITocrtpotite s3nepreTryeckre quarpaMMbl MO ClieyIONIMX ABYXaTOMHBIX MOJIEKYJ M HOHOB:
H2', Bez, Oz, CN’, ompeaenuTe KpaTHOCTb CBSI3M B HHUX; JUIsI MOHOB MPEMAJIOKUTE (POPMYIIBI
M302JICKTPOHHBIX ~MoyieKys. Ormpenenurte, Kakue W3 yKa3aHHBIX HWOHOB W MOJICKYI
napaMarHUTHBL.

31. JlaiiTe ompejeieHUe TOHATHUIO «UOHHAS CBsI3b»? KakoBBI OCHOBHBIE OCOOCHHOCTH MOHHBIX
coenuHeHuit? [IpuBeauTe NpuMepbl COEAMHEHUN C MPEUMYIIECTBEHHO HOHHOW CBA3BIO, YKAKUTE
OCHOBHBIE XapaKTEPHBIE JJISI HUX THUIBI KPHCTAILUTMYECKOW CTPYKTYphL. B 4eM CMBICIT KOHCTaHTHI
Manenyunra?

32. Uro Takoe BoMOpoIHAs CBsA3b? B KakMX MOJIEKyJax M MOHAX OHA 00pa3yercs M KaK BIHSET
Ha ux ¢usnyeckue cpoiictBa? Kak MeHSIOTCS TemmepaTyphl IUIABICHUS U KHUICHHS B PIAy
raJIOT€HOB M TaJOT€HOBOAOPOI0B?

33. KakoBbl ocHOBHBIE 0OcOOeHHOCTH BaH-/1ep-BaanbcoBoii cBsa3u? Ykaxkute Tpu Tuna Ban-nep-
BAaJIbCOBBIX B3aMMOJICHCTBHIA U 00CYIUTE HX OTHOCUTEIHHYIO DHEPTHIO.

34. Kak ocymiectBisiercs cBsi3b B Metainiax? CpaBaute Lixr) 1 Li(TB): ecTh Jn pa3HHIa B CBSI3H
B OTUX BEIIECTBaX?

Ilpumep 6unema K peitmunzo80i KOHMPOALHOU padome Ne4.

1. O6pa3oBaHMe KOBAJIEHTHOW CBSI3M C TOYKM 3PEHHUS METOJAA BAJCHTHBIX cBsi3ed. CBolicTBa
KOBAJICHTHOM CBSI3H.
2. Huxe npuBeieHbl 3HaYEHUSI YITIOB MEKY CBA3SMHU B MOJIEKYJIax:

Monekyna Yron cBsA3M, Ipai.
CoHs 109,5
CoHa 120
CoHo 180

[Tpenckaxxure cocTosIHUE TMOPUAM3ALIMN BaJICHTHBIX OpOuTalieil aTOMOB yriepoJia U THI CBSA3U
MEXIy aToMamHu yriepoja. M3006pa3ute Moien MOJIEKYJI 3TUX COSTUHEHUH.

3. Ucnonb3ys metoq MO paccMoTpuTe BO3MOXKHOCTh cymiectBoBanus yactuil: HeH; HeF; Hey',
B2 F27; Lia.

4. Tnnonsabie MOMeHTHI MoJieKyll HaoS n SO2 pasnst 0,93 u 1,61 D. BerauciuTh ITHHY TUTTONS
U yKa3aTh, B KaKOil U3 MOJIEKYJI CBS3b HauboJiee nojisipHas?




PeliTuHroBasi KOHTpPOJIbHAsI padoTa Ned5

Tema: «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE PeaKIIUN»
Teoperuyeckasi MOArOTOBKA

1. OxuCIUTEeTbHO-BOCCTAHOBUTEIIBHBIC TIPOILECCHl KaK peakIMu TEepeHoca DJICKTPOHa.
Oxkucnurenu u BocctaHOBUTENH. COCTaBIEHUE YPaBHEHUM OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
PEeaKIHi, MPOTEKAIIINX B BOAHBIX PACTBOPAX METOJIOM HOHHO-MOJIEKYJISIPHBIX TIOJTyPEaKITUH.
2. KomudecTBeHHbIE  XapaKTEPUCTHKU  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  IEPEXOIOB.
DJIEKTPOJAHBIE TOTEHIUAIBI METAIOB. ['asibBaHMYEeCKHU 351eMeHT. BomopoaHslil 35ieKkTpoa u
BOJIOPOJHBIN HYJIb OTCUYETA MOTECHIIMAJIOB.
3. CraHmapTHBIC YCJIOBUS M CTaHJAAPTHBIN MOTEHIIMAJ TOJypeakiuu. TaOluibl CTaHIapTHBIX
BOCCTAHOBUTEIBHBIX IOTCHUHMANOB. Vcnonb3oBaHHWE TaOIWYHBIX JAHHBIX JUIS  OLICHKH
BO3MOYKHOCTH TPOTEKAHUs OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMK B CTaHIAPTHBIX
YCIIOBHSIX.
4. YpaBHenus HepHcTa 711 IOTEHIMAIA 3JIEKTPOIA U IS PEOKC-PEAKIIAH.
5. Baustnue pH Ha BenMunHy MOTEHIIMAIOB BOJOPOIHOTO, KHCIOPOJHOTO U IPYTUX 3JIEKTPOJIOB.
6. YuacTue BoAbI B peakIusaX B KAYECTBE OKUCIUTENS U BOCCTAHOBUTEIS, 3aBUCUMOCTD OT pH. 7.
Cxewmnl Jlatumepa. unarpammsl @pocra.
8. DnekTpoan3 pacTBOPOB U PACILIABOB, MPOIIECCHI, MPOTEKAIOIINE HA KaTo/Ie W aHOJE, Y4eT
BIIMSIHUSI TUIOTHOCTH TOKA Ha 3JIEKTPOIHBINA TOTSHITHAI.
9. Koppo3usi MeTajuioB, MEXaHH3M OJJICKTPOXHMHUUYECKOW KOPPO3HH, CIIOCOOBI 3allUThl OT
KOPPO3HH.

Tunosble pacueTsl
1. CocraBiieHre ypaBHEHUN peaKLMil:
— MEXMOJIEKYJIIPHOTO OKHCIICHUSI-BOCCTAHOBJICHUS;
— IUCTIPOTIOPLIMOHUPOBAHUS;
— BHYTPHUMOJIEKYJIIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS;
— C YUYETOM BJMSHHUSA CpeAbl Ha OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBAa HCXOJHBIX
BEIIIECTB;
— C YYEeTOM BIIMSHMS KOHIEHTpAallMM pacTBOpa H TeMIlepaTypbl Ha OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA BEIIECTB;
— KOrJla BOCCTAHOBUTENIb (MIU OKUCJIHWTENIh) OJHOBPEMEHHO BBIMIONHSAET (DYHKIIHIO
coJIeoOpa3oBaHUs;
— C YYETOM BJIMSHUS KOHLIEHTPALIUU OKUCIUTENS U aKTUBHOCTH METaJIa-BOCCTAHOBUTEIIA.
2. OmnpeneneHue HaNpaBlIE€HUS OKHUCIUTEIbHO-BOCCTAHOBUTEIHHON PEAKIMU 10 BEIUYUHE
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX MOTEHIIMATIOB PEarupyOIINX BEIIECTB.
3. OmpeneneHrue BO3MOXXHOCTH TPOTEKAHUS OKUCIUTEIHHO-BOCCTAHOBHUTEIBHOW PEAKIMH TIO0
BeJIMUMHE U3MeHeHus sHeprun ['mb0ca peakuuu.
4. Berancienne OKUCIUTETFHO-BOCCTAHOBUTEIIBHOTO MTOTEHITNATIA CUCTEMBI.
5. Brluucienue KOHCTaHThl PABHOBECHSI OKHCIUTENbHO-BOCCTAHOBUTEIHLHOM pEaKIIUH.
6. Omnpesenenre BO3MOXKHOCTH MTPOTEKAHUS PEAKIIUK B TaJTbBAHUYECKOM JJIEMEHTE.
7. Onpenenenrie 3/IC ralbBaHUYECKOTO JIEMEHTA C YYETOM KOHIIEHTPALMi HOHOB.
8. CocraBjeHHE CXE€Mbl T'aJIbBAHUYECKOTO AJIEMEHTA, padOoTaroIIero Npyu KOPpO3UHU MeTajuia, U
BBIYHCIIEHHE MACChl METAJIa, OKUCISIOIIETOCS IPU KOPPO3UH.
9. IIpumenenue 3akoHOB Dapajest Mpu PaCCMOTPEHHUH AJIEKTPOIU3a PACIIIABOB AJIEKTPOJIUTOB U
BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

Ilpumep 6unema K peitmunzo80it KOHMPOALHOU padome NeS:

1. 3akonunte YpaBHCHUA peaKHHﬁ, OMPCACIIMTC UX TUIT U BO3BMOXKXHOCTH IIPOTCKAHUA B IIPSAMOM
HAIPaBJICHUU 110 3HAYCHHUSIM OKHCIMTEIHLHO-BOCCTAHOBHTEIBHBIX MOTEHITMAIIOB PEarnpyrOIIHX
BCIICCTB:

a) FeSO4+KMnO4s+H2S04—MnSOs+Fe2(SO4)st...



6) NaxS+KoCro07+H2S04—Cra(SO4)3+S+...

B) Na:SO3+KMnO4+H20—NaSO4+MnOx+. ..

r)Cl2+KOH—KCIO3+...

2. Beruucnoute 3/1C ranbBaHUYECKOTO 3JE€MEHTA!

Ni/NiSO4//C0S04/Co; ecim [Ni?*]=0,001 mous/i1; [C0%*]= 0,1 Momb/m.

3. PaccumnTaiite /Uist CTaHIapTHBIX YCIOBUM KOHCTAHTY PABHOBECHS PEAKIIUU:
KMnO4+HBr+H>2SO4—MnSO4+HBrO3z+K,SO4+H>0

4. Bpluuciure MaccoBYIO JOJIO0 BEHIECTBA B pPacTBOpe, OOpa30OBaBIIETOCS B peE3yibTare
anexktponusza 400min 10%-Horo pactBopa ruapokcuaa HaTpus (mwiotHocts — 1,1 r/mi), ecnu
M3BECTHO, YTO MPHU 3TOM BBIJICIHIOCH 56 11 KUcaopoa (H.Y.).

PeiiTuHroBasi KOHTpoJIbHast padoTa Ne6

Tema: «XuMHus HEMETALI0B»

1.  KakoBa anekTpoHHast KoH(purypamusi aToMoB 31eMeHTOB 17-i rpynmbl? Kakue creneHu
OKHCIICHHSI XapaKTepHBI s 3THX dyeMeHToB? [lpuBenure mnpuMepsl COCTUHEHHH STHX
3JIEMEHTOB B PA3JIMUYHBIX CTEIEHAX OKUCIIECHUS.
2.  Kak wmenstorcs no rpymme F-CI-Br-I1: a) paamycel atomoB, 0) mNepBblid MOTEHIHAT
MOHU3ALUY, B) 3JIEKTPOOTPULIATEILHOCTh ATOMOB?
3.  Kaxkue w3 mepeyrcieHHbIX COeAMHEHUI BeTpeyaroTes B npupoze: NaF, CaFz, NaCl, HCI,
KCIOg, Brz, NaBr, NaBrO4, Nal, NalO3z? Kak mosiy4aroT raJloreHbl B BUJE IPOCTHIX BEIISCTB B
MPOMBIIIICHHOCTH U B TabopaTopun? Hanummre ypaBHEHHS COOTBETCTBYIOIIUX PEAKIINN.
4, Kak W3MEHSIOTCA OKHCIHMTENIbHBIE CBOWCTBA B psaay ramoreHoB Fz-Clo-Bro-12?
[IpomutrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh NpUMEpaMU XHMHUYECKHX peakuuid. B  dem
HPOSIBIIAIOTCA OCOOEHHOCTU (PTOpa MO CPaBHEHUIO ¢ ApyrUMU rajoreHamMu? [ OKUCIUTENbHO-
BOCCTaHOBUTEIIBHBIX MPOLIECCOB HAMMUIINTE dJIEKTPOHHO-MOHHBIE YPABHEHUS IOy PEaKIUii.
5. Kak wu3mensercs B psgy ranorenoBomopogoB HF-HCI-HBr-HI: a) wmexatomuoe
paccrosiHue
H-Hal, 6) npo4HOCTb CBsI3H, B) KHCIOTHBIE CBOMCTBA UX PAaCTBOPOB B Boje?
6. Kak u3MeHSIOTCS BOCCTAHOBUTENIbHBIE CBOWCTBA B psay ramoreHoBogopomos HF-HCI-
HBr-HI? IlpowmumocTpupyiTe 3Ty 3aKOHOMEPHOCTb IMpHMEpaMu XHMHUYeCKHX peakiuid. Kak
MOJTYYarOT TaJIOTEHBOJAOPOABI? J[Isi OKMCINTENbHO-BOCCTAHOBUTENBHBIX TPOIIECCOB HAITHIITUTE
3JIEKTPOHHO-MOHHBIE YPABHEHUS MOy pEaKLUii.
7. Kak ranorensl pearupyroT ¢ Bonoii? Hanumunre ypaBHEHUS COOTBETCTBYIOUIMX pEaKIU.
JaiiTe onpeneneHyne peakuy AMCIPONOPIIMOHUPOBAHUS.
8.  KakoBo mpocTpaHCTBeHHOE cTpoeHue aHHOHOB okcokuciot xyiopa HCIO, HCIO,, HCIOg,
HCIO3 u Ha3Banue kucnot u ux couneit. Kak mensiercs cuna kucnor B psgy HCIO — HCIO, —
HCIO3 — HCIO3 — HCIO4? Hns xakoit comu, KCIO wimu KCIOs, 3nauenne pH pactBopoB ¢
OJIMHAKOBOH KOHIIEHTpamuen OyaeT Ooblie, mouemy?
9. Kak menstorcs okucautenbhbie cBoiicta B psagy HCIO — HCIO; — HCIOs — HCIO3 —
HCIO4?
10. ComocraBbte o psay okcokuciaoT HCIOz — HBrOs — HIOz3: a) okuciuTesbHbIe CBOWCTBA,
0) KHUCIIOTHbIE CBOWCTBa, B) TEPMUYECKYI0 YCTOWYMBOCTHb. IlpuBeaure mnpumeps
B3aUMOJICVCTBUS ITUX KUCIOT ¢ [2. Hamnmmre ypaBHEHUsT COOTBETCTBYOIIUX PEAKIIHIA.
11. TIpemnoxute crnoco6 mnonydeHus KICls-2H20, ucnonb3yss B KadecTBe €IMHCTBEHHOTO
ucrounnka xjopa KCl, a B kauectBe equHCTBEHHOTO McTOYHKKA Hoaa - K.

a) Hanmmmire ypaBHEHHS BCEX peaKIUi M YKKUTE YCIIOBHSI X MPOBEICHHUS.

0) Hanumure ypaBHeHUs: peakiuii B3aUMOJCHCTBUS 3TOIO COCTUHEHUS ¢ U30BITKOM
BoAbI U ¢ pactBopoM KOH.



B) KakoBo reomerpuueckoe crpoeaue noHa ICls” u BajgeHtHbIe yriasl (>, <, = 90°,
109.5°, 120°)? OTBeT nosicHUTE, UCIOJIL3YsI MeTO | niecnu.

12. HanmmuTe ypaBHEHHS PEaKIMid, YKaXKUTE YCIOBUS UX IPOBEICHUS:

1)  HCl+ KMnO4 —

2) HCI+KCIO3 —

3) NaCl + H2SO4 KOHI. —

4) KBr + H2SO04 om —

5 KBr+ AgNO3z —

6) Kl + l@g) —

7) CaF; + H2SOq4 (xoH1.) —™

8) HI+CuCl2 —

9) I2+KClO3 —

10) KI + Cl2 (B pa3/in4HbBIX YCIOBUAK) —
13. KakoBa siexTpoHHas KOHQUTrypalus aTOMOB 3JeMeHTOB 16-it rpymmei? Kakue creneHu
OKHCIICHHSI XapaKTEepHBI s 3THX dneMeHToB? IlpuBenure mnpuMepsl COSIMHEHHH 3THX
3JIEMEHTOB B PA3IMYHBIX CTEIEHAX OKUCIIECHUS.
14. Kak wmensrorcs mo rpymme O-S-Se-Te: a) pammychl atomoB, 0) MEpBBI MOTEHIHAI
MOHU3ALIUY, B) 3JIEKTPOOTPULIATETLHOCTh AaTOMOB?
15. Yro takoe amnorponus u noaumopdmsm? Kakme amnoTpomHblE W MOTUMOpPQHEIE
MoIupUKALMK KUCI0poaa U cepbl Bol 3naete? Kak ux nomyyaror?
16. Kak meHs10TCS PM3HUYECKHE M XUMUYIECKUE CBOMCTBA MPOCTHIX BemecTB B psiny O-S-Se-Te?
17. Kax wusmensiercs B psagy H2O-H»S-H.Se-HpTe: a) mexaromuoe paccrosaue H-3, 0)
IPOYHOCTh CBsi3U, B) yron H-DO-H, r) momspuocts cBszu, 1) AfH29s? Kak mnomyuaror 3tn
coequHEHUS?
18. Kaxk u3MeHS0TCS KHCIOTHBIE CBOMCTBA pacTBOPOB B Bojie B psay HoS - HoSe - HoTe?
19. Kak wu3MeHsIOTCS BOCCTaHOBHUTENbHbIE cBoiicTBa B paxy H20-H2S-H.Se-HTe?
[TponsutrocTpUpyHTE 3Ty 3aKOHOMEPHOCTH TpUMepaMu Xxumudeckunx peakmuii HoO u HoS.
20. Ipennoxure crnocod MOMy4YeHHs AUOKCHAA CEephl, UCIONb3Ysl B KaueCTBE €IMHCTBEHHOIO
ucrounrka cepsl BaSO4. HanmmmTe ypaBHEHMs BceX PEaKIMid M YCIOBHS UX MTPOBEICHUS.
21. Vcnonp3ys B KauecTBE €IMHCTBEHHOIO MCTOYHHMKA cephl razoo0pasHsiii H2S, npeanoxure
cnioco0 nomydenus NaS20g n NazS203. Hanumnre ypaBHEHUS! COOTBETCTBYIOIIUX PEAKIHA U
yCIIOBHS UX MpoBeleHus. Hamummre ypaBHeHHe peakluu B3auMoaeicTBHs n30bITKa Na2S20s ¢
MnSO4 B MOJKHCIICHHOM BOJTHOM PacTBOPE.
22. B Omwkcax 6e3 »THkeTOK Haxonaarcs B Buje mnopoukoB SeOz u NaxSOs. Omnpenenure
COZIep)KIMOE OIOKCOB, MCIOIB3YysS XapaKTepHbIEe XUMHUECKHE peakiuu. Hamummre ypaBHEHUS
BCEX NpeIOKEHHBIX BaMu peakiuit ¥ ycIoBUs UX MPOBEICHUS.
23. Kakas u3 KHCJOT, CepHasi WIIM CEpHUCTAas, SIBISIETCSI 0oJiee CHIIBHBIM OKuciuTenemM? OTBeT
HNOJATBEPAUTE IPUMEPaMH YPaBHEHUH peaKivid.
24. Yto mpowmsoitner npu B3aumojerictBun SeOz ¢ cynb(UTOM HATpHsl B KHCJIOW cpene?
Hanumute ypaBHenue peakiuu. Kakoe m3 ynomsuyTeix coeaunenuit (V) sBasercs Gomee
cuIbHBIM BoccTaHoBuTeneM? [IpuBenure npumeps! coenunenuit I(VI), B KOTOPBIX coeAMHEHNE
celieHa ABJseTCs 00Jee CUIIbHBIM OKUCIUTENEM.
25. B aByx mpoOmpkax 0€3 STHKETOK HaxOISITCS PACTBOPHI, IOJyYEHHBIE B pe3yJIbTaTe
rugaponuza SOCl2 u SO2Clz. Tlpemnoxute XUMHYECKUH CHOCOO OINpPEAETeHUs COACPKUMOTO
KXol mpoOupku. Hamummre mociienoBaTebHO ypaBHEHHS BCEX PEAaKIHWHA M YKaXHTE, Ha
OCHOBAaHMHU KaKUX CBOICTB BbI pacrio3znaere kax1oe U3 BEIIECTB.
26. Ompexnenute, OyIET M cepa TUCIPONOPIMOHUPOBATh ¢ oOpa3oBanuemM HpS m H2SOs npu
pH = 3, ecmn E°(S/H2S) = +0.14 B; E°(H2S03/H2S) = +0.38 B. OTBeT MoATBEpaNTE PacueTOM
9.1.c. peaknuu. CyWTaliTe aKTHBHOCTH BCEX OCTAIBHBIX BEIIECTB, YYACTBYIOIIUX B PEAKIIHH,
paBHBIMH 1.



27. KakoBa 3JieKTpOHHass KOH(UTypaiusi aTOMOB 3JeMeHTOB 15-ii rpynmnei? Kakue crenenu
OKHUCJICHHUS XapaKTepHBI Ui JTHX dJeMeHTOB? IlpuBenuTe NTpUMEpPhl COCAUHEHHH ATHX
9JIEMEHTOB B Pa3JINYHBIX CTEMICHSAX OKUCICHUS.
28. Kax menstorcs no rpynme N-P-As-Sh-Bi: a) paguycel atoMoB, 0) 371€KTpOOTPUIIATEIEHOCTD
aTOMOB, B) ME€PBbIE MOTEHIINAIBI HOHU3AIUH?
29. Kakumu ciocobamu MOJTyqar0T: aMMHaK, TUAPa3uH, ruapokcwiamun? [Ipousumroctpupyiite
pUMepaMHu peaklMii UX BOCCTAaHOBHUTENbHBIE CBOMCTBA. Kakue u3 3TUX BELIECTB MPOSBISIOT
OKHUCJIUTETHHYIO aKTHBHOCTE? [IpuBeInuTe mMpuMepsl COOTBETCTBYIOIINX PEAKIIUN.
30. Hcnonp3ys B KauecTBe NpuUMepa LIMHK W MeAb, HANMIIUTE YpPaBHEHHs B3aHUMOJCHCTBUS
MeTajuia ¢ a30THOM KUCIOTOW pa3inyHOM KoHIeHTpauuu: 2, 30, 60%.
31. Kak H3MEHSAIOTCS BOCCTaHOBHMTEJBbHBIC CBoWicTBa B psaay NH3z-PHs-AsH3z-SbHs-BiH3?
[TonTBepauTe OTBET MpUMepaMu XUMU4YeckuX peaknuii. Kak momydator PHs u SbH3?
32. U3BectHO, uTO B psaxy dieMeHTOB P-As-Sb-Bi ycTOHYHMBOCTH COEAMHEHHII B BBICIICH
CTETIEHU OKHCJICHUs yMeHblnaeTcs. KakoB coctaB coemuHeHni, 00pa3youxcs Ipy TOPEHUH Ha
Bo3ayxe (ocdopa, MblmbsIKa, CypbMbl, BucMyTa? Hamummre ypaBHEHHS peakiuit
B3aumoeiictBus KBiO3 ¢ HCl u KBiO3 ¢ H2SOa.
33. Kak menstorcs okuciutensHbie cBoiictBa B psiny HNO2-HNO3? Tpomnmtoctpupyiite oTBeT
prUMepaMu XUMHYECKHX PEaKIuii pa30aBIICHHBIX PAaCTBOPOB 3THUX KHCIOT C OJHUM U TEM XKe
BOCCTaHOBHUTENEeM. Hanummure 351eKTpOHHO-MOHHBIE YPaBHEHUS MOJTyPEaKIIHiA.
34. Hanwmure ypaBHEHUS peaKUUid W DJICKTPOHHO-WOHHBIC YPABHCHHS TOTYPEAKIUN IS
CJIETYIOIIMX MPOIECCOB:

1) NH20H + KMnO4 + HSO4 —

2) H3PO3 + KMNnO4 —

3) NasAsO4 + KI + HoSO4 —

4) Sb + HNO3; —

5) Bi(OH)3 + Cl> + NaOH —

6) KBiO3 + MnSO4 + H2SOs —

35. IIpemnoxure cxemy MOTYICHUS:
a) u3 Bi — KBiOs;
0) u3 ShCl3 — (NH4)3SbSs;
B) H3sNaAsOz — As;
r) u3 Bi(NO3)s — BiCls;
1) n3 N2 — HNOs.

Hanmmmnre ypaBHeHUs peakuii.

36. B Tpex 3akphIThIX cocymax Haxozstcs npoayktel B3ammosaericTBust NOCI, PClz, BiClz ¢
BOJIOM.

1) Hanumure ypaBHEHUS peakIuii B3aMMOJICUCTBHS BEIIECTB C Bo/ION. KakoBa peakiusi cpebl
(memoyHast, HelTparbHas WU KHCIIast) MOJYYHBIINXCS PAaCTBOPOB?

2) Kakue mnpouecchl NpOTEKAlOT NMPU B3aUMOAECUCTBUM 3TUX BellecTB ¢ pactBopoMm NaOH?
Hanummre ypaBHEHNs COOTBETCTBYIOIINX PEAKLINM.

3) IlpuBenute mnpumepbl peakimii, B Kkoropeix NaNOo, NaHPOsz, Bi(OH)3 mposBisioT
OKHCIUTENbHBIE CBOKCTBA. Hanuimre ypaBHEHUS peakuid.

37. B tpex mpobupkax 0e3 3THKeTOK HaxonsTcst pactBopbl coneii: NaH2POz, NaxSOsz wu
NazH2P207. Tpeanoxxure XUMUYECKHN CIIOCOO OMPENENIeHUs] COACPKUMOTO KaX 10l POOUPKH.
Hanummure nocnenoBaTenbHO ypaBHEHMsI BCEX NMPEIVIOKEHHBIX Bamu peakiuil u ykakute, Ha
OCHOBAaHMM KaKHWX CBOWCTB BBl pacrno3Hanum KaxIyr U3 COJed. YKaXuTe, Kak MEHSIOTCS



OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA M cuiia KucioT B psagy HaPOs - H3POs - H3PO..
Hapucyiite rpaduueckue GpopMybl aHHOHOB 3THX KUCIIOT.

38. KakoBa snektpoHHass KOoHQUrypaius atoMoB d3jeMeHTOB 14-if rpynmnel u O6opa? Kakue
CTENIEHM OKHCIIEHUSl TPOSIBIAIOT 3TH 3iieMeHThl? llpuBenuTe mnpumepbl COEOUHEHMM 3THUX
3JIEMEHTOB B Pa3JIMUYHBIX CTEIEHAX OKUCIIECHUS.

39. Kak usmeHnstorcst atomHble paguychl B psgy C-Si-Ge-Sn-Pb? Kak M3MeHsIOTCS 1Mo rpyrie
KHCJIOTHBIE cBOiicTBa okcu1oB D(1V)?

40. CormocraBbTe KUCIOTHBIE CBOMCTBA YTOJIBHOM M OPTOKPEMHUEBOW KUCIOT. YTO MPOUCXOIUT
OpY NPOMYCKaHMM B PACTBOP CHUJIMKaTa HaTpus u30bITKa yriekucioro rasza? Kak
B3aMMO/ICHCTBYIOT P COBMECTHOM MPOKAIMBAHUHU KapOOHAT HATpuUs ¢ OKcuaoM kpemHuus (IV)?
Hanummre ypaBHEHMsI COOTBETCTBYIOIIMX peakiuil. ConocTaBbTe JETy4eCTh COOTBETCTBYIOLIMX
okcuaoB. Kak BIHsS€T CTpOEHHME OKCHJAa Ha €ro arperarHoe COCTOSIHME, XMMHMUYECKHE U
busznveckue coicrna?

41. Kakume mpoueccsl mpoTekaroT npu pactBopennd Na;COsz B Bonme? Hamummmre ypaBHEHHS
peaKkuMi IEKTPOJUTHUECKOW AMCCOLMAMM U THApoiu3a 3Toi conu. KakoBa peakiusi cpesl
MIOJTyYMBILETOCs pacTBOpa: KKcias, HeTpanbHas wiK wmenovHas? Kak ycunurs ruaponuz?

42. Kakue nporeccsl mporekarot mnpu B3aumopaeiictsuu BFs, BCls, SiFs, SiCls ¢ Bogoii? Kakue
KOMIUIEKCHBIE YacTUIBI 00pa3yloTcsi Bo (ropuaHbX pactBopax? Hammmure ypaBHEHHS
COOTBETCTBYIOIIUX peakuuil. KakoBa peakuus cpeapl MoinyduBLIIMXCs pacTBopoB: pH<7, =7, >7?
43. TlpuBenute MpUMeEpHI (TAIOTEHUIbI, OKCUIbI, THIPU/BI) OJTM3KUX CBOMCTB COCMHEHUH Oopa
U KPEMHHUS U pa3jinyMsl B CBOMCTBAX OJHOTUIIHBIX COeIUHEHUH yriepoaa. Hanummure ypaBHeHus
COOTBETCTBYIOLIUX PEAKIIUH.

44, OObscHUTE, MOXXHO JIM XpaHUTh IulaBUKOBYI0 kucinory (HF) B crexnsHHON mnocyne?
[IpennoxuTe HECKOJIBKO CIIOCOOOB IEPEBOJIa B PACTBOPUMBIE COEIMHEHUS OKCUAA KPEMHUS
SiO2. Hamummre ypaBHEHHs BceX IMPEUIOKEHHBIX BaMu peakiuii, yKaKHTe YCIOBHS HX
IIPOBEICHUSI.

45. XapakTepHbl JIU 115 coeTuHeHU sneMeHToB 14-it rpynnsl OBP? [IpuBenute npumepsl.

46. U3BectHOo, uTO B psAxy 3nemeHtoB Si, Ge, Sn, Pb ycToiumBOCTE coeMHEHUH B HU3IICH
HOJIOKUTENIPHOW CTENICHW OKUCICHUsl yBenmuuBaercs. [loAaTBepanmTe ycTroHdmBOCTH Pb
ypaBaenusimu peakipun PbO2 ¢ HCI. TlpuBenure mpumep apyroi rpymmsl [lepuommueckoit
CHCTEMBI, B KOTOPOH CYIIIECTBYET TaKasi k€ 3aKOHOMEPHOCTb.

47. OOBsICHUTE, TIOYEeMy JJIs pa3zeneHus: cMmecu cynbduaoB PbS u Sb2S3 MokHO Hcmons30BaTh
pactBopbl  cymbduaa (NHs)2S wnu  momucynbpuma (NHg)2S2. Hanwummre ypaBHeHus
COOTBETCTBYIOIIUX PEAKIIHIA.

48. Ompenenute, OyayT au coenuHenus onoBa(ll) BoccranasnuBath Bi(OH)s npu pH = 14 ecnu
mBectHo, uto E°([Sn(OH)e]?>/[Sn(OH)4]*) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noarBepaute pacuerom E°. Hamummre ypaBHeHue peakuuu B3aumoseiictBus Naz[Sn(OH)4] ¢
Bi(OH)s.

Ilpumep 6unema K peitmunzo80i KOHMPOALHOU padome Ne6.

1. YuurbiBas 3Ha4YeHHWE XapaKTEPHOTO s aToMOB (ocdopa KOOPAWHAIMOHHOTO YHUCIA U
HEYCTOMYMBOCTh sl ocdopa pm-cBsI3ed, pacCMOTPETh CTPYKTYPY (pocdopHbIX KucioT. Uem
oOBsicHsieTcs: MHorooOpasue KucioT ¢ocpopa? OOBICHUTH OCHOBHOCTH KHCIOT, OTBET
NOATBEPIUTh ypaBHEHUsIMU peakiuii. Yem oramuaercst crpyktypa Tpumera- (NaPOz)s,
terpamera- (NaPOs)s u momumeradocdara marpus (NaPO3)n -

2. Kak neiicTByeT KOHLIEHTpUpOBaHHasi M pa30aBlieHHas a30THas KUCJIOTa Ha Cepy, CelleH,
Tesutyp? HanumuTe ypaBHEHHS peakiui.

3. Terparunpar Opomuaa mapranna (II) maccoit 4,31 r. pacTBOpuIM B JIOCTATOYHOM OOBEME
BOJbL. Yepe3 MONydEeHHBIH pPACTBOpP TMPOIMYCKAIM XJOp A0 TeX IOp, IOKa MOJSIpHbIE



KOHIICHTpaIluu 00X COJIed He CpaBHAIOTCS. Beramciure, kakoil 00beM XJjiopa ObUT MPOMyIICH

IpH H.Y.
4. Ocy1ecTBUTE NPEBPAILECHHS:
CH;COOK
) H,S 1, H,0 7 Xi : X, — K[ICl}-2H,0—1,
r 2
Fe; ¢ HCl(xoHu.) Fe,(SO,);, H,0
Yl__> ¢ > Y3 > Ty

rae Xi-BelecTna, coepkamniie io; Yi — BEeIecTBa, CoepKaIiue cepy.

PeiiTuHroBasi KOHTpoJIbHasA pabora Ne/
Tema: «KoMILIeKCHBIE COCAUHCHU S

1. Koopaunanuonsnas teopus Bepuepa. IloHATUS: LeHTpalbHBINA aTOM, JIMTaHAbI, BHEIIHAS U
BHYTPEHHSA Cepbl KOMIUIEKCA, KOOPAMHAIOHHOE YHCII0, IEHTATHOCTD JINTaHIA.

2. HomeHknaTypa KOMIUIEKCHBIX COEIUHEHUN. MI30Mepusi KOMIIEKCHBIX COETUHEHUH.

3. CrpoeHune KOMIUIEKCHBIX coenuHeHnid ¢ nmo3unuii merona BC. ['mOpuamsanms opOuraneit
npu  0o0pa3oBaHUM  OKTAdIAPUUYECKUX, TETPadpPUUYECKMX M  KBAJPaTHbIX KOMILUIEKCOB.
CrimHCBSI3aHHBIE M CIIMHCBOOOIHBIC, BHYTPU- U BHEIIHEOPOUTAIBHBIE KOMIUIEKCHI, HEJOCTATKA
Mmetona BC.

4. Teopus xpucramumyeckoro mnois (TKII). OObscHeHue ycTONYMBOCTH KOMILIEKCOB.
Pacmerienne d-opOuTaneil eHTpaJIbHOIO aTOMa B KPUCTAJUIMYECKOM IOJIE€ OKTa3ApHUUECKOro,
TETPA3PUUYECKOr0, TETParoHaJIbHO-OUIIMPaMHIaIbHOIO U KBaJpaTHOrO KoMIuiekcoB. Husko- u
BBICOKOCITHHOBBIE KOMILIEKCHI.

5. CB#3b 3HEPIUHU PACLICIUIEHUS C OKPACKON KOMIUIEKCA, CIEKTPOXUMHUECKUN PsI/I JTUTaHOB.
6. Omneprus crabunmzanun kpucraumueckoro mnons (DCKII). Pacwer DCKII  mns
OKTa’/IpUUECKUX U TeTpadIpuueckux KomiuiekcoB. [lonarue o0 apdexre Ana-Tennepa.

7. Ilpumenenune Metoga MO K KOOpIMHALMOHHBIM COCIUHEHUSM - TEOPHs IOJIS JIMTaHI0B
(TILI). Iocrpoenue sHeprerrueckux auarpamMm MO Ui OKTa’ApHUYECKUX KOMILIEKCOB 0e3
y4eTra ¥ C y4eTOM U T-TIEPEKPbIBAaHUSI.

8. VYCTOHYMBOCTH KOMILJIEKCOB B pPACTBOpaX M OCHOBHBIE (DAKTOPBI, €€ ONpeessIoIIne.
JlabunbHOCTH U UHEPTHOCTD.

9. DHTpONMIHBIA BKJIaJ B BHEPreTHUECKYI0 YCTOMYMBOCTh KOMIUIEKCOB, CONbBATHBIN 3((deKT,
xenaTHbli 3¢ dexT, npasuiia nukios JI.A.Uyraesa.

10. MexaHu3mbl peakUuil KOMIUIEKCHBIX CO€AMHEHUH. B3anMHoe BIMsHME JHraHJIOB B
KOOPIMHAIIMOHHOM cdepe.

11. IlpuBeauTte npuMephl HUC-TPAHC U30MEPOB B KBAIPATHOM U OKTA3IPHUUECKOM KOMILIEKCaX U
TpaHC- U30MEPOB B OKTA3IPUUECKOM KOMILIEKCE.

12. HaszoBute mpuBeneHHbIC HIKe KoMiuiekchl mo HomeHkiarype MIOITAK: [Cr(H20)e]Cls,
K2[Fe(CN)e], [CoCI(NH3)s]?*.

13. IlpuBeaure xumMuyeckre GopMyIibl yKa3aHHBIX HIXKE COeIMHEHHH: nenTaxnoponukenat(Il),
rexcaakBaBanaauii(11l), rekcanmanodeppat(ll) xamus.

14. TlpuBeauTe HIEKTPOHHYIO KOH(PUIYpalMIO 3JIEMEHTOB B COOTBETCTBYIOIIMX CTEMEHAX
OKWMCIIEHHS, IPOJIoIIKas eé 3a KoHdHTyparmeii 6maropogaoro rasa: Cr?t, Cu?*, Nb*, We*,

15. TIpusemuTe snmekTpoHHOEe cTpoenne kommiaekca [Cr(H20)s]** ¢ Touxm 3perus MBC u
yKaxuTe (popMasibHbIN TUIT THOPHUIN3ALINH.

16. OOwscHUTE, YeM PA3NINYAIOTCS BHYTPUOPOUTAILHBIN U BHEITHEOPOUTAIBHBINA KOMIUIEKCHI C
touku 3peHns MBC. [IpuBeaute npumepbl COOTBETCTBYIOLINX KOMIIJIEKCOB.

17. Hapucyiite paumarpamMmy pacuiervieHust d-oOWTaneii B TMONSAX — OKTadApUYECKOW H
TETPa’APUIECKON CUMMETPUH.

18. Tloctpoiite quarpaMMbl pacmienienns d-op6utaneii ams kommnekcHbIx noHoB [Co(CN)s]*
u [CoFs]*.



19. Yro Takoe »sHeprus cradbwm3anuu kpuctawmmdeckuM mojem (DCKII)? Kak ona
paccuuThIBaCTCS JUIS  OKTAdJPUYECKHMX U  TETPadJIPUYECKUX KOMIUIEKCOB d-MeTaiioB?
[TpuBenuTe NpUMEpHL.
20. Hapucyiite amarpammy pacmiemienus d-opbutaneit Mn?* B wmomax [Mn(H20)e]** wu
[MN(CN)s]* u ompesiennuTe Lspg KOMILIEKCHBIX HOHOB.
21. Yro Takoe TEpMOJAMHAMHUYECKas  yCTOMUMBOCTH  KomIulekcoB?  Kak  cBsizaHa
TepMOJIMHAMUYECKasi yCTOMYMBOCTh KoMmIuiekcoB ¢ DCKII?
22. Yto Takoe naOuIbHBIE W HWHEPTHBIE KOMIUICKCHI? [IpuBeauTe MO OMHOMY MpUMEpPY U3
Ka)KJ10M TpyIIIbI.
23. Tlo meromy BaJGeHTHBIX CBs3€H NpPEACKaKUTE THII THOPUAM3ALMU ATOMHBIX OpOuTaneit
KOMIUIEKCOOOpazoBaTesisi U IeoMeTpuueckyro  ¢GopMy  CIEIYIOIMIMX  KOMILUIEKCOB:
terparuapokcoaypat(lll)-uon; katnon rekcaakpaanromunus(111)
24. HapucyiiTe sHepreTH4ecKyl AMarpaMMy paclleluieHHbIX d-opOuTanelt u pacmpezeneHue
anextponoB (TKII) nns rexcaakpakommiekcos Cr2 u Cr™3. CpaBHuTe 11l 9THX KOMILIEKCOB:
a) BeJIMUMHY pacuierieHus, 6) rTepmoannamudeckyro ycroitunocts (DCKII), B) kMHETHYECKYIO
YCTOMYMBOCTh (JIaOMJIBHOCTb, MHEPTHOCTH), I') MarHUTHbI MoMmeHT (Mb). Uto usmenurcs B
CTPOEHHUH 3TUX KOMILJIEKCOB, €CJIH BOJY 3aMEHUTh [TUAHUA-UOHOM?
25. Tlpurorosnen 1 M mo xpomy pactBop conu [Cr(H20)sCI|Cli. Omnpenenure 3naucHue x u
BBIUKCJIUTE CTETIEHb OKHCIIEHUSI XpOMa, eClH Al ocaxaeHus cepedbpa u3 100 ma 1 M pactBopa
HUTpaTa cepedpa ObLIO M3pacxomoBaHO SO MII 3TOrO pacTBOpa.
26. K 0,1M pactBopy K2[Cu(CN)4], conepxaiemy, kpome Toro 0,1 mons/n KCN, npubasnen
pactBop cynbhuaa HaTpus. PaccuuTars KOHIEHTPALUIO CYIb(GHUI-HOHOB, IPH KOTOPOH CyIb(hu
KaJMUsi MOXKET BBINACTh B 0caloK. [IpousBeneHne pacTBOpUMOCTH Cyib(puia KaaMus pPaBHO
3,6:10°°,

Ilpumep 6unema K peitmunzo80i KOHMPOALHOU padome NeT .

1. C nosunuit meronoB BC, TKII 1 MO oxapakrepu3oBaTb CTpPOCHHE KOMIUIEKCHBIX HOHOB
[Fe(CN)s]* u [FeFs]*. Crenarh BEIBOJ O CBOHCTBAX KOMILIEKCHBIX HOHOB.

2. BpUHCTUTH 3apsabl, Ha3BaTh KOMIUICKCHBIE HWOHBI, C/elaTh BBIBOJ 00 YCTOHYMBOCTH
koMmiuiekcHeiX — woHOB: @)  [Cr(H20)s], [Cr(H20)sCl],  [Cr(H20)4Cl2],  [Cr(CN)e],
[Cr(H20)2(NH3)4], [Cr(C204)2(OH)2]. BbIpasuTh KOHCTaHTBI YCTOWYMBOCTH KOMILICKCHBIX
MOHOB.

3. Koncranta Hecroitkoctu nona [HgCls]* pasua 6,03 « 101® O6pasyercs mu ocanok cynbhuma
prytu (I), ecim x 1 1 0,005M pactBopa conmu  K2[HQCls], comepxamtero 0,002 mons KCl,
no6asuthb 1 1 0,005M pactBopaK2S? Obpasyercs nu ocanok rujgpokcuaa pryta (Il), econ x 1 1
3TOrO pacTBopa m06aButh 0,02 Moms KOH? ITP(HgS) = 4,0 « 103, TIP(Hg(OH)2)= 1+ 10"

PeiiTuHroBasi KOHTpoJIbHast padoTa Ne8

Tema: «XuMHUs1 METAJLI0OB»
1. Hanummre 31eKTpOHHBIE KOH(PUTYpPAIMM aTOMOB 3JIeMeHTOB 4 u 5 rpynmnbl. Kakue crenenu
OKHCJICHUS TMPOSIBIIAIOT 3TU 3yieMeHThI? Kak M3MeHsIoTcsl aToMHble paanychl B pagax Ti - Zr -
Hf, V - Nb - Ta? [Touemy minoTHOCTH MeTasunyeckoro Hf B 1Ba pa3a mpeBsInaeT mioTHOCTh Zr?
2. Kak wu3MmeHsiercss OTHOCHTENBbHAs YCTOMYMBOCTH COCTUHEHWH C HU3KHMHU CTETICHSIMHU
okucneHus B psny Ti - Zr - Hf? OtBer moaTBepauTe ypaBHEHUSIMH COOTBETCTBYIOIIUX PEAKIIHH.
3. Kakme koopAaMHAIMOHHBIE YHWCIIa XapaKTEepHBI Ui AmeMeHToB 4 rpymmel? [lpuBeaute
npumepsl komiiekcoB Ti(II), Ti(IV) u Zr(IV), cymecTByromux B TBep0ii (paze u B pacTBope.
4. B Buge kakux coenunenuit Ti, Zr, Hf Bcrpeuatorcs B npupone? CriocoObl MogyyeHHUs
METAJIJIOB.
5. Hanwmmure ypaBHEHHs peakiMif, C TMOMOIIBI0 KOTOPBIX MOXHO rmepeBectd TiO2 B
pacTBOPUMBIE COEIMHEHUS TUTAHA.



6. Hamumure ypaBHEHUS peakiMii B3aMMOICHCTBHS TUTaHA C COJITHOW KUCIOTON U CO CMEChIO
a30THOM U TJIaBUKOBOM KHUCJIOT.
7. OOBsicHUTE pa3IU4HYI0 OKpacky xiopuaHbix pactBopoB Ti(IIl) u Ti(IV) ucnons3ys TKII.
8. Tlowemy TteTpaxjopuj TUTaHA <«JIBIMHT» BO BJIXHOM Bo3ayxe? Hamummre ypaBHEHUS
peaxiuu, OObSICHSIONIEH ATO SIBJICHHE.
9. Kak oOHapyXuUTh NPUCYTCTBHE COSAMHEHUI TUTaHA B pacTBOpe?
10. Kakwue creneHu oKucieHus nposBiseT BaHaaui? [IpuBenute npumMepsl coennHeHuii. Kakue
KOOpJMHAIIMOHHBIE YHCIIA XapaKTEPHBI 711 3JIEMEHTOB 5 TPYIIIbI?
11. Ilouemy BaHanuii, HIOOMH W TaHTaJl OTHOCAT K paccesHHbIM 3yemeHTaM? Kak MOXHO
MOJTy4uTh BaHaawit u3 V20s5?
12. Kakue x10puabl MOMy4alOTCs B pe3yJIbTaTe B3aUMOJCHCTBUS BaHAIUs, HUOOUS U TaHTaJla C
ra3zoo0pa3HbIM xj0poM? Hanummnre ypaBHEHUs peaKIIHid.
13. Kak nmocnenoBareiabHO U3MEHSIETCS LIBET pacTBOpa IIPU B3aUMOJICHCTBUU BaHAJaTa HATPHsI C
LIMHKOM B Kucio# cpene? Hanummre ypaBHEHHs] COOTBETCTBYIOIIMX PEAKIIMM.
14. Hamummure peakuuu B3aumogeiicteus VClz, VCls, VOCIl;, VOCIz co miemousro. Kax
U3MEHSIOTCSI KUCIIOTHO-0CHOBHBIE cBoiicTBa B psaay V(II) - V(1) - V(IV) - V(V)?
15. HamummTe ypaBHEHUS CIEIYIOMIMX PEAKINA U YKAKUTE YCIOBUS UX MPOTEKAHUS:

V205 +C + Cl; —

Nb2Os + C + Cl2 —

NaVOs3 + H207 + H2SO4 —

V205 + H202 + KOH —
16. KakoBa »snexTpoHHass KoH(purypamusi aromMoB 3yeMeHTOB 6 rpymmbel? Kakue creneHu
okucieHus ouu umeror? [lpuBenure npuMepsl COOTBETCTBYIOMUX coeauHenuit Cr, Mo, W.
17. Vkaxure, KaKk MEHSAIOTCS MO TpyMme: a) paauychl aTroMoB, 0) MeEpBbIE MOTEHIHAIIBI
MOHM3AINH, B) KOOPAUHALMOHHBIE YHCTIA, I') TEMIEPATYPHI IIABJIEHUS IPOCTHIX BELLIECTB.
18. Kaxk mensiercst akTuBHOCTh MeTaiuioB 1o psaay Cr - Mo - W? Kakue KHCIOTBI pacTBOPSIIOT
3T MeTayibl? HanuiuTe ypaBHEHHUs peakuuid XpoMa € pacTBOpaMU XJIOPOBOJOPOJIHON u
A30THOM KHCIIOT.
19. Kak meHnsiercss ycroiunBocth coemuHeHuii Cr, Mo, W B crenensx okucienus I u I11?
Oo6cyaute ocobennoctu crpoerus Cr2(CH3COO)s-2H-0.
20. Kak mensiercs ycroitunBocth coenunenuit Cr, Mo, W BeIcInx ctemneneit okuciaeHus? s
noareepkeHuss Bamero yrBepxnaenus ansa coeguHenuit Cr(VI), Mo(VI) u W(VI) nanumure
peakiuu: a) B3aumozeictBus ¢ H2S B cpene pactBopa ammuaka, 0) B3auMOJEHCTBHS ¢ Zn B
cpene KoHIeHTpupoBanHoro pactsopa HCI.
21. Kak MEHSI0TCSI KHCIOTHO-OCHOBHBIE cBoMcTBa coeaunenuii B psy Cr(11) - Cr(l1) - Cr(VI)?
Hamummre ypaBHEHUs peakuuili B3auMoJeicTBHs KapOoHata Hatpus ¢ pactBopamu a) CrCly,
6) CrCls, B) CrOa.
22. HapucyiiTe SHEpreTHYECKyI0 AUarpamMMmy paciieruieHHbIX (7-opOuTaneit u pacmpeneieHue
anextporos (TKIT) mns rekcaaxakommiekcos Cr'2 u Cr*3, CpaBHuTe 17151 STHX KOMIUIEKCOB: a)
BeIMUMHY pacuierienuss (Ao), 0) TepmonmHamuueckyto ycrouuBocth (DCKII), B)
KMHETUYECKYI0 YCTOWYUBOCTH (JTAOMIBHOCTh, MHEPTHOCTH), T') MarHUTHBIH MOMEHT (Mb). Uto
M3MEHHUTCS B CTPOCHHUH 3TUX KOMILJIEKCOB, €CJIH BOJY 3aMEHUTh IUAHUI-HOHOM?
23. Tlo maHHBIM XUMHUYECKOTO aHaJIu3a coenHeHne conepkut 19.5 macc % Cr, 40.0 macc % Cl,
4.5 macc % H, 36.0 macc % O. U300pa3urte cTpoeHNE BCEX N30MEPOB ATOTO BEIIECTRA.
24. Paccmotpute guarpammy Jlatmmepa it XpomMa U OOCYOUTE  OKHCIHTEIBHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA COCIMHEHUN XpOMa B CTENEHSX OKHUCieHud +2, +3, +6. B kakux
YCIIOBUSX, U KaKHUMH peareHTaMu MOXHO BoccTaHoBUTh U okucinuTh Cr(lll) B pactBope?
Hanummre ypaBHenus peakuuid. KaxoBbl mnpomyktsl BocctaHoBieHus Cr(VI) B kucnoi,
IEJIOUYHOM CpENie U IIPU CIUIABJICHUN?
25. Tlpu pacTBOpeHHH METAJUIMYECKOTO XpOMa B COJISIHOM KHCIIOTE CHadajla oOpa3oBalicst
romy0oil pacTBOp, KOTOPBIM CO BpeMEHEM MpeBpaTHiics B 3eleHbld. [Ipu mobaBneHUN K STOMY
pacTBOpy M30bITKA IIEIOYM BHINABIIMI B Hauane CU3bIA OCaJIOK PacTBOPUIICS ¢ 0Opa3oBaHUEM



ApKO-3€JIeHOr0 pactBopa. Ilocne mpunuBaHus K MOJYYEHHOMY pacTBOpPY H30bITKa OpOMHOMN
BOJIBI PAcTBOp TPUOOpPEN IKENTYI0 OKpPacKy, KOTopas TMEepeXOAUT B OpAaHXKEBYIO MpU
noakuciaeHuy. Hanummre ypaBHEHUs BCEX YIOMSHYTBIX PEAKLIUN.
26. HanumumTe peakiuio BOCCTAaHOBIICHHS TUXpOMaTa Kajlusi CEpHUCTHIM I'a30M B KUCIIOH cpere.
OnpefenuTe BO3MOXKHOCTh IMPOTEKAHMS 3TOH peakimu npu pH=5, eciu s pH=0 E°(Cr,07%
/Cr¥*) = 1,33B, E°(SO4*/H2S03) = 0,17B, a aKTHBHOCTH BCEX OCTAIBHBIX yYACTHUKOB PEAKIHH
PaBHBI €IMHULIE.
27. KakoBa »sieKkTpoHHas KOHGUTypamus aTOMOB 3JeMeHTOB 7 rTpymnmel? Kakue crenenu
OKHCJICHUsI XapaKTepHbl MJs 3TUX 3yeMeHToB? IlpuBenurTe npumepbl COOTBETCTBYIOLINUX
coenquHeHuil Mn u Re. Kakue kooparHalMOHHBIE YKCIa XapaKTEPHBI ISl 3TUX 3JIEMEHTOB?
28. Kak Mensrotcs mo rpymnme Mn - Tc - Re a) paguycsl aToMoB, 0) 1mepBble HOHU3AITMOHHBIC
MOTEHIUABI?
29. B Buae Kakux COEIUWHEHHWI BCTpedaeTcs Mapranen B npupozge? Hamummre ypaBHEHHS
peakuuil MoJIy4eHHs] METAIJIMYECKOr0 MapraHiia: a) METO/I0M AJIOMOTEPMHUHU (M3 MUPOJIO3UTA
MnO), 6) snekTpoiauTHUecKuM MeTo oM (13 MnSO4).
30. Kak mensiercss akTUBHOCTh METAJIOB B psaxy Mn - Tc - Re mo oTHOIIEHHIO K KUCIOTaM?
Hanummure ypaBHeHUS peakiui:

Mn + HCl —

Tc + HNO3 (30%) —

Re + H2O2 —
31. HanumuTe ypaBHEHUS MPUBEICHHBIX PEAKIIUN:

KMnO4 + H2SO4(pp) + H2S —

KTcO4 + H2SO4pp) + H2S —

KReO4 + H2SO4(pp) + H2S —

Hcnonb3ys 3TH mpuUMeEpbI, HA30BUTE HanOoJee CUIIbHBIM OKUCIUTEND cpeau aHnoHoB MOy4” (M =
Mn, Tc, Re) u ykaxkuTe, Kak MEHSAETCS yCTOWYMBOCTh COEIWHEHHUN DSJIEMEHTOB B BBICIIMX
CTETeHAX OKHUCIeHus B psny Mn - Tc - Re?

32. Hanumure ypaBHeHus peakuuil B3zaumozeiicteus MnO, MnOz, KoMnOs u KoaMnOs ¢
coysiHOM kucnoTol. Jlns ypaBHuBanus OBP ucnonb3yiite anekTpoHHO-nOHHBIN OanaHc. Kakue
U3 ATUX PEaKIMH UCTIONB3YIOTCS KakK JIaOOpaTOpHbIe METO/IbI MOTyUeHHsI XJ1opa?
33. Uro mpoucxoauT mpu J00aBICHHH K PacTBOPY, COCPIKaIIeMy IIepMaHTraHaT-noOH, pacTBOpa
menoun? Kak mensiercs okpacka pactBopa? Kakoif ra3 seiaensiercsa? Hanumure ypaBHeHue
PEaKIm.
34. TIpu B3aumopeiictBun KMnOs ¢ H2C204 B mpucyrctBun K2C204 B BomHOM pacTtBOpe
obpaszyercs Tpuokcanaromanranat(lll) xamms. Hanummre ypaBHeHue peakiuu. Js
00pa30BaBIIErOCs OKTa3APUIECKOTr0 KOMIUIEKCHOTO HOHA:

a) YKaKHTe TIONHYIO dIEKTPOHHYIO KOH(GHTYpAIMIO IIeHTpanbHOro nona (1s22s2..);

0) nu300pa3uTe Ha IuUarpaMMe pacuieruieHHbIX d-opOuTanell MEeHTpaJIbHOTO HOHA
(TKII) pacnpenenenue 3IEKTPOHOB U pacCUMTANTe IHEPTHIO CTAOMIU3AIMU KPUCTAILTUIECKIM
nonieM (DCKII), yuutsiBasi, 4T0 C204% - nurans cnaboro moss;

B) paccuuTaiite 3(p¢eKTUBHBIA MarHUTHBIH MOMEHT (B MarHeroHax bopa) s
[Mn(C204)3]*.

35. KakoBa nsnektpoHHass koHpurypamus aromoB snemeHToB Fe, Co, Ni? Kakue cremnenu
OKHUCJIICHUA XapaKTepHI)I JIsl OTUX 3H€MGHTOB? HpI/IBeJII/ITe an/IMep COOTBGTCTByIOHII/IX
COCJIMHEHUH.

36. B Buae kakux cCOeMHEHUI BCTpedaeTcs xkelne30 B npupoae? Kak u3 HUX MOYKHO TONYYUTh
MeTann? Uem oH MOXKET ObITh 3arpsisHeH?



37. YkaxuTe, KaKk MEHSIOTCS B TIEpPUOAC: a) PaaAWyChl aTOMOB, 0) TeEpBbIC MOTCHITHABI
VMOHM3ALUH.

38. Paccmorpute nuarpammy Jlatumepa mist Fe, Co, Ni u ckaxuTe:

1) Kak meHsieTcst BOCCTaHOBUTENbHAS CIOCOOHOCTh MeTauioB? IlpuBeanTte mpuMepsl peakuuit

9THX METAJIOB C KOHIIEHTpUPOBaHHOM 1 pa3dasiaennoi kuciaortamu (HCI, H2SO4, HNO3).

2) JIByxX3apsiiHBI MOH KAaKOTO MeTayla Jierde OKUCIUTh? Hamuimmre ypaBHEHUs peakiuid
B3aumoeiicTBus coexmuenuit Fe?*, Co®*, Ni** c: a) KHCIIOpOJOM W 0) OpOMHOW BOJOH B
LIEJIOYHOU cperie.

3) Coemunenms Fe3'mmm Co®" sBusroTcss Gonee cuiIbHBIMH OKHcauTeNsiMu? Hamummmre
ypaBaenus peakiuun Fe(OH)s u Co(OH)3 ¢ pactBopoM: a) XJOPOBOJOPOJHON KHCIOTHI, 0)
A30THOM KHCJIOTHI.

4) Hanmmmre ypaBuenus peakuuu Co(OH)s u KoFeOs ¢ pacTBOpoM cepHOM KUCTOTHI.

39. Hapucyiite 3HEpreTHYECKyl0 IUarpaMMmy pacHICIUICHHBIX (-opOuTaneil u pacrpeieieHue
anextponoB (TKII) mns muanumHelx kommiekcoB Fe?" u Fe®'. PaccumTaiiTe MX MarHMTHEIH
MoMeHT. CpaBHUTE JIJISl 3TUX KOMILIEKCOB:

a) BenumumHy pacmervieanst (Ag), 0) OCKII (TepMoIMHAMUYECKYIO YCTOHYHBOCTH), B)
KHHETUYICCKYIO YCTOMYMBOCTH (JTAOMIBLHOCTH, HHEPTHOCTH). UTO M3MEHHTCS B CTPOCHUU ITHX
KOMIUIEKCOB, €CJIH IMaHU- NOH 3aMCHHUTH (PTOPHUI-UOHOM?

40. JTns xomruiekcuHoro uona [Co(en)2Br2]* uso0Opasure Bce NpOCTpaHCTBEHHBIE U30MEPHI (€N -
510 NH2-CH2CH2-NH>).

41. HapucyiiTe 3HEPreTHYECKYl0 THarpaMMmy pacHIeIUICHHBIX (-opOuTaneil u pacrpeieieHue
anextponos (TKIT) nns axeakommiexca Co*? u rmuannmaoro xommiekca Co*2. CpasuTe mis
9TUX KOMIUIEKCOB: a) BelMMuuHy pacierienus (Ao), 6) ICKII (TepmoamHaMHUECKyIO
YCTOWYMBOCTD), B) MArHUTHBIA MOMEHT (MbB).

42. 3navyenune pH pactBopa FeCl, Gonbiie, yem pactBopa FeCls. O0bsicHHuTEe 3TO siBIEHHE C
TOYKH 3PEHUSI KUCIIOTHO-OCHOBHBIX B3aMMOZEWCTBUI. UTO MOXXHO CKazaTh 00 HM3MEHEHHUH
KHCIIOTHO-OCHOBHBIX cBOMCTB B psiay Fe(ll) - Fe(lll) - Fe(VI)?

43. Kakue OWHapHBIE COCTUHEHHUS Kele3a W cepbl BBl 3HaeTe? MOXKHO JIH OCaIuTh CyIb(UI
xene3a cepoBoopooM? KauecTBeHHO (6€3 YHCIEHHBIX BBIKJIAZ0K) OOBSCHUTE 3TO C MOMOILBIO
noustuii [TP u Ka(H2S).

44. KakoBbl KauecTBEHHBIE peakiuu Ha nonsl Fe?* u Fe3*? Hamummure ypasnenus peakuuii. Kax
MO’KHO Pa3IMuuTh PacTBOpHI coneii Fe?*, Co?*, Ni**?

45. KakoBa nsyekTpoHHast KoH¢urypamuss atromoB sieMeHToB |b rpynmsl? Kakue crenenu
OKHCIICHHSI XapaKTepHBI I STHUX dieMmeHToB? [IpuBemuTe NpuUMephl COOTBETCTBYIOLIMX
COCIMHEHU.

46. Kax mensrorces no rpyme Cu - Ag - AU a) paanycel aToMOB, 0) TIepBbIe HOHU3AIIMOHHBIE
noreHimansl? Ilouemy y »saementoB |b rpynmel paguyckl aTOMOB MEHBIIE, YeM Y
COOTBETCTBYIOIIUX MICTOYHBIX METAUIOB, & HOHU3AIMOHHBIE MOTCHIIMAIBI 3HAYUTEIHHO BBITIIE?
ComnocTaBbTe XapakTep CBA3M (MOHHBIN, KOBaJEHTHBINH?) B Xiopuaax sniemeHtoB |b u | rpynm.
Kak 3To TposIBIIsIeTCS B UX CBOMCTBAX, KaKHWe XJIOPHIBI 00 JIETKOTIIIABKHU?

47. B Buje Kakux coeMHEHUI BcTpedaroTces 3ieMeHTsl |b rpynmel B npupone? Kak nomydaror
COOTBETCTBYIOIIIME METAUIBI B TPOMBIIUICHHOCTH? Hamummre ypaBHEHHS OCHOBHBIX
COOTBETCTBYIOIIUX PEAKLIUH.

48. B xakux KuCioTax MOXHO pactBoputh Cu, Ag, AU? Hamumwure ypaBHEHHS
COOTBETCTBYIOIIUX peakiuii. [loueMy 3TH MeTasibl B CTaHAAPTHBIX YCIOBUSIX HE PaCTBOPSIOTCS
B COJITHOM KuciioTe? Kak MeHsIeTcss akTHBHOCTh MeTallIoB 1o psay Cu - Ag - Au?

49. ByzeT Iu MeTaIMueckoe XKele30 BHITECHATh Melb M3 coneit CU?', MeTamnudeckas Mefp -
xKene3o u3 coneit Fe ? Hanuimure ypaBHEHHs] COOTBETCTBYIOUINX PEAKIIHI.



50. Kak monmyunts ruapokcun meau (I1)? MokHO M 11t 3TOTO HMCMOJIB30BaTh: a) PacTBOP
ammuaka, 0) pacteop NaOH? B uem pactBopsercst ruapoxcun meau(l1)? Moxxno au anst aToro
WCIIOJIB30BaTh: a) pacTBOp aMMHaka, 0) KoHIeHTpupoBaHHBIM pacTBop NaOH, B) pactBOp
comstHoM kucnotel? Ilposiiser nmu Cu(OH)2 amdorepusie cpoiictBa? Hanumure ypaBHEHHS
COOTBETCTBYIOIIUX PEAKLIUM.
51. Kak, ucxonst uz CuCly, moayuutrs CuCl? B uem moxkuno pactBoputs CUCI? OObsichure,
nouemMy npu pa30aBiIeHUU BOJOH COJSTHOKHUCIOTO pactBopa xyopunaa meau(l) Beimagaer Genblit
ocaziok. Harnmmmre ypaBHEHHS COOTBETCTBYIOIIUX PEAKLIUH.
52. Ilpu mnponyckanuu B cunuii pactBop [CU(NH3)a(H20)2]SOs 6Gecrpernoro raza HoS
BBIJICJISICTCS YEPHBIN 0caZoK. Hanuimire ypaBHEHHE COOTBETCTBYIOLICH PEAKIIHH.
53. IlpuBenute mpuMepbl HE PACTBOPUMBIX B BOJE coeAMHEHU cepebpa. OOcyaute yciaoBUs
NepeBo/ia NX B paCTBOPUMOE COCTOsTHUE. Hamummre ypaBHEHUS! COOTBETCTBYIOUINX PEaKIUil.
54. TTomyunte AQ202 w3 AgNOs. Kakme cremeHrM OKHCICHHS TPOSBISIET cepeOpo B ITUX
coeauHenusx? Hanmummre ypaBHEHUsI COOTBETCTBYIOIIUX PEAKIIUN M YCIIOBHS UX MTPOBEACHUSI.
55. Hanumure ypaBHEHHsI pEaKIMil CIEIyIONMX MpPEBpallleHud, YKaXUTe YCIOBUS HX
IPOBEICHUS:

Au — Na[Au(CN)2] — Au — H[AuCl4]

56. HapucyiiTe »HEpreTM4ecKyr auarpammy paciiervieHus d-opOutanell W pacnpeieieHue
3JIEKTPOHOB HeHTpabHOro atoma nona [Cu(H20)s]** (anexTponnas koupurypamus d°). ITouemy
3TOT HOH okpaies, a Cu* (3nexrponnas koduryparus d'%) s CuCl - 6ecueren?

57. KakoBa »snexkTtpoHHas KoHdurypauus atoMoB snemeHToB |Ib rpynmei? Kakue cremnenu
OKucIieHus oHU uMmeroT? B uem 3akmtouaercs ocoboe monoxenue Zn, Cd u Hg B cemeiicTBe
HEePeXOAHbIX METAIJIOB?

58. Kak m3MeHsieTcsi akTHBHOCTh MeTauioB B psiay Zn - Cd - Hg? Kakue u3 3TuX MeTayuioB
PacTBOPSAIOTCS B XJIOPOBOJIOPOIHON KucioTe? B ueM MOXKHO pacTBOPUTB PTYTh?

59. l'uopokcun 1nmHKa - amporepHOoe oOcHOBaHMe. [IpuBemuTe TPUMEPHI  PEaKIH,
HOJTBEPKIAIOIIMX 3TO YTBEPXKICHHE.

60. [IpuBenure mnpUMeEpsl KOMIUIEKCHBIX COEIMHEHWA [MHKa W Kagmus. KakoBbl
KOOP/IMHAIIMOHHbIE YHCIIa LIEHTPAIbHBIX aTOMOB U T€OMETPHUS KOMILIEKCOB?

61. IlpuBemuTe mpHMepsl COEAMHEHHH, comepxkammx Hg,?*, KoTopsle yCTOHUMBBI TIpH
HOpMaJIbHBIX YCIoBUsAX? UTO MpoMCcXOauT NnpH B3aumojeictBun Hutpata prytu (I) c: a) NaOH,
6) H2S, B) NH3-H20)?

62. a) IIpu pactBopennu B Bojae HuTpaTta pTyTH (II) pacTBop cTaHOBMTCS MyTHBIM, a HUTpaTa
KaaMus - HeT. OOBSICHUTE 3TO SBJIEHUE C TOUKU 3PEHUS KUCIOTHO-OCHOBHBIX B3aUMOJICHCTBUI.
63. 3nauenne pH pactBopa ZnCly menbine, yem pactBopa CdClz. OOBsICHUTE 3TO SIBICHHE C
TOYKHU 3PEHUSI KUCIIOTHO-OCHOBHBIX B3aMMOAEUCTBHIA.

64. UTo MOKHO cKa3aTh 00 U3MeHeHuH cuibl ocHoBaHwmid B psay Hg(I1) - Cd(I1) - Zn(I1)?

65. Kak wMmensercs pactBopuMOCTb cyiabpuaoB 3nemeHToB |Ib rpynnei? Kakue cynbdumst
MO>XHO OCaJHUTh CEPOBOJOPOAOM B Kuciou cpene? KauecTBeHHO (0€3 YHMCIEHHBIX BBIKJIAJIOK)
00BbscHuTE 3T0 ¢ moMotbio nmoHsTHid [1P n Ka(H2S). B yem MoxHO pacTBOpUTH CynbhuI pTYTH?
66. Ilpu B3aumonerictBuu xiopuaa prytu(ll) ¢ ammuakom moxet momyuutbes 160 HgNHCI,
m60 Hg(NH3)2Clz. Kakue ycrnoBust HeOOXOMMBI TSI TIOJTyYSHUSI THX COSITUHEHU, KAKOBO HX
CTPOCHHUE M KaKOBa MX PACTBOPUMOCTH B BOjie?

67. Ilpemnoxure crocod BIAEIEHUS XJIOPUAOB IIMHKA, KaJMUS M PTYTH U3 BOAHOTO pacTBOpa,
COJIEpIKAIIETO BCE TPH COJIH.

68. IIpemnoxure criocod nomyyeHus MetauioB |1b rpymnmel u3 ux cyiabQuIOB.

Ilpumep 6unema K peitmunzo80i KOHMPOALHOU padome Ne8.

1. B uem nposiBisieTcsl OTIMYME XUMHM JUTHS OT XMMHUH OCTAJIbHBIX IIEIOYHBIX METAJUIOB?
PaccmoTpeTs Ha mnipuMepe yCIOBUW TOJMYYEHUS MU YCTOMYMBOCTH OKCHJIOB MEPOKCHUIOB,
pPacTBOPUMOCTH KapOOHATOB, TUAPOKapOOHATOB U (ochaToB, CKIOHHOCTH K OOpa30BaHUIO



KPHUCTAJUIOTHAPATOB cojieid. YeM 00YCIIOBICHO CXOJCTBO XMMHUH JIUTUS M MarHUS U B YeM OHO
posiBIsETCS?

2. Kak wu3MeHseTcss KHCIOTHO-OCHOBHOW XapakTep, YCTOMYMBOCTh W  OKHCIHTEIBHO-
BOCCTAaHOBUTEJIbHBIC CBOMCTBA rupokcuaoB tutana B psaay: Ti(OH)2 — Ti(OH)s — TiO2¢H20?
OTBET MOJATBEPUTE COOTBETCTBYIOIUMH YPAaBHEHHUSIMH PEAKIIHH.

3. OcyuiecTBuTE IpeBpalleHue (0AHO U3 MPUBEACHHBIX):

C032' HBr Kl K,S HNO;

a) FeCls X1 > X > X3 > X4 > Xs
6) Cu20—X1—CuS04—Xo—CuClo—X3—Cu20

t H.0 CO; COx(u36 t
\

» » » [ »
» » » » »

B) Jlomomut X1 X2 X3 X4 X3

4 BBIYKCIINTG KOHCTaHThI HECTOMKOCTH aMMHAYHOTO M OTHICHAMAMHHOBOIO KOMILIEKCOB
HHKEJIS U CPABHUTH UX 110 YCTOWYMBOCTH B PaCTBOPE:

Ni%* + 6NH3 = [Ni(NH3)6]?*, AG=-12,4 kxan/momns = -52 kJI/MOIb

Ni%* + 3En = [Ni(En)s]**, AG=-27,4 xxan/mons = -114,5 kJIx/Monb

OOBSICHUTH CTPOEHHUE, CBOMCTBA U YCTOWYMBOCTD YKA3aHHBIX KOMIUIEKCHBIX COEIMHEHUH.

Kpurepun onieHk# peliTHHIOBbIX KOHTPOJIBHBIX padoT:

Kpurepun Ouenka YpoBeHb
OTBeT MOJIHBIN, TPABUIBHBIH, «OTJIIMYHO» MTOBBIIECHHBIN
CaMOCTOATEINIbHBIN, MaTEPUAJI U3JI0KEH B (TpOABUHYTHIIA)
ONPEAECTICHHOMN JOTUYECKOM YPOBEHD

I0CJIEI0BATEIBHOCTH, IEMOHCTPUPYETCS
MHOT'OCTOPOHHOCTb TOJIXO/IOB,
MHOT'0AaCTIEKTHOCTh O0CYKIEHHSI TPOOIIEMBI,
YMEHHE HaXxOUTh PallMOHAIIbHBIE Ty TH
pelIeHus 3a/1a4, yCTaHaBJIMBATh TPUYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY CTPOCHHUEM,
CBOMCTBaMH U IPUMEHEHUEM BELIECTB, B
JIOTUYECKOM PACCYKIEHUU IIPU PELLICHUN
3ajauu, rpauyecKux MOCTPOCHUAX HET
oLIMOOK, 33/1a4a pelieHa paluoHaIbHBIM
CIOCOOOM C KOPPEKTHBIM UCIIOJIb30BaHUEM
HEOOXOIMMBIX (PU3UKO-XUMHUYECKUX BEJIHUYHUH,
NOJIy4YeH BepHbIil oTBeT. PaboTa BhIoNHEHA HA
76-100%

JlaH nOJIHBIN, IPAaBWIBHBINA OTBET HA OCHOBE «XOpOLLO» 0a30BbIl yPOBEHB
W3yYECHHBIX MOHITUH, KOHIEMIUH,
3aKOHOMEPHOCTEH, TEOPUH, HO JOITYCKAIOTCA
HECYIIIECTBEHHbIE OLIMOKHU B pacyeTax npu
pemienuu 3ana4. . Pabota BeimonHeHa Ha 66-75%

I[aH IIOJTHBIN OTBCT, HO IIPU 3TOM €CTh «YAOBJICTBOPUTECII | ITOPOT OBBII YPOBCHBb
CYHICCTBCHHBIC OIOKH YKa3bIBAOIIUE HA bHO»




HEyMEHUE UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS
Y YMEHUS IIPU PELICHUN IIOCTABJICHHBIX 3a/1a4.
Jlannbie npo0essl B 3HAHUAX HE MPENSTCTBYIOT
nanpHeimemMy o0yuennto. PaboTa BeInoIHeHa HA

50-65%
OTtBet 0OHapy)KMBaeT HE3HAHUE OCHOBHOTO «HEYJIOBIIETBOPHUT | YPOBEHB HE
(moporoBoro) couepkaHusi yaeOHOTO MaTepuana | CJIbHO copmupoBan

Pabora Bemmongena menee 50%

4.1.4 Tlpumep BONPOCOB, 32/1aBA€MbIX HA KOJJIOKBHYMe

KoninokBuym «XuMHu4ecKasi TEPMOAMHAMHKA H KHHETHKA)

1. ChopmynupyiiTe epBbIi 3aKOH TEPMOAMHAMUKHU. 3alUIINTE BhIpakeHue [-ro Hadama
TEPMOJUHAMUKHU.

2. Paccunraiite AH%9s cremyromux peaximii, ucrnonb3ys tadmuunsle 3HadeHns ArH s
COOTBETCTBYIOIINX BEILECTB:

CrClyms) + Har) = Crzs) + 2HCl ()

2NOClr) = 2NO() + Clyr

Fe3O4cm) + COr) = 3FeOs) + COxr)

3. Iloyemy, B oOTiAMYUE OT OHHTAIBIMH, A SHTPOIUU BO3MOXKHO OIpe/eIeHue
a0COIOTHOTO 3HaUEHUs?

4. B peaknmoHHBIN cocyn st npoBenerus peakiun 2SOz + O; — 2S0O3 O6bu10 BBEEHO
1.5 monb / 1 nmuokcuaa cepbl U 1 monb /1 kucnopoaa. Yepe3 HEKOTOpPOE BpeMsl CKOPOCTh
peaKIMu yMEHBIIWIACH B 6 pa3 M0 CPaBHEHUIO C MEPBOHAYAIBHOM. PaccunTaiiTe KOHIIEHTpAIUIO
JUOKCHJIAa CEPBI B 3TOT MOMEHT BPEMEHHU.

5. Or kakux (akTOpOB 3aBUCUT KOHCTaHTa paBHoBecus? Kakum o00pazoM MOXXHO
WU3MEHUTb COOTHOLIEHHE KOMIIOHEHTOB PEaKIMM, HaXOAsIIMXCs B paBHoBecun? Hammmmre
BBIp@XEHHUSI JUIsl KOHCTaHTBhl paBHOBecHs Uil d3TuX peakuuil. He mnpoBoas pacueros,
IPEICKAKUTE, KaK H3MEHUTCS KOJMYECTBO HCXOJHBIX BEIIECTB B PABHOBECHM, €CIIH: a)
YBEJIMYUTH TEMIIEPATYPY, 0) YBEIUYUTH J1aBJICHUE.

CO() + Clar = COClyr AH°<0
NH4NO3(s) = N2O(r) + H20() AH®>0
Ba%* (p) + SO4% (p-p) = BaSOu(rs) AH°<0
Hawy + Clary = 2HCl AH®<0

KonnokBuym «CTpoeHne aToMa U XUMHUYECKasi CBA3b»

35.Uro ompenensiercs nmpuHnunoM Ilaymm m mpaBwiramun Xysna? [lpuBenute 35eKTpOHHYIO
koHpurypamuio S, Cr, Ge, Br, Rb, Ti®* , Fe*, P%*, maummas ot MPEALIECTBYIOIIETO
0J1aropoTHOTO Ta3a.

36. O0cyauTte cienyrolmue OCHOBHBIE CBOWCTBA XMMHUYECKHMX JJIEMEHTOB: AaTOMHBIA paanyc,
NEePBBIN MOTEHIIMAI HOHU3AINH, CPOJCTBO K AJIEKTPOHY, dJIEKTPOOTPHULIATEIHHOCTh. KakoBbI
OCHOBHbBIE TEHJICHIINM U3MEHEHNU STUX BEJIMYMH B IPYMNIAX U epruoaax?

37.TlpuBennuTe OCHOBHBIC TIOJNIOKEHUsT MeTona [ mimecnu. [IpuMeHnTe METON TSl OTIpEe/IeTICHNUS
reomerpudeckorl kKoHdurypamuu Mmonekyal NHs, H20, XeFs, BFs, SOCI.. KakoBb
orpann4eHus metonaa ['minecnu?

38. IToctpoiite sHepreTuueckue quarpaMmbl MO clieyronmx IByXaTOMHBIX MOJIEKYJ U HOHOB:
H2', Bez, Oz, CN’, onpenennte KpaTHOCTD CBS3M B HHX; /ISl HIOHOB MPEIIOKHUTE (HOPMYJITBI
M30JIEKTPOHHBIX MOJIEKyJd. Ompenenure, Kakue W3 YKa3aHHBIX HOHOB U  MOJEKYJI
napaMarHUTHBIL.



Bonpoch! K KOJJIOKBHYMY 110 TeMe «XUMHUSl HelepexXoIHbIX 3JIeMEHTOB)

49. Kak wmenstorcs mo rpymme F-CI-Br-I: a) paguycel atromoB, 0) mepBbIii MOTEHIIHAI
MOHU3AIUH, B) 3JICKTPOOTPUIIATETLHOCTh AaTOMOB?
50. Kak wmsmensiercs B psanxy HoO-HS—H)Se—H;Te: a) mexaromnoe paccrosuue H-D, 0)
MPOYHOCTh CBsi3H, B) yron H-D-H, r) momspuocts cBsizm, a) AfHC298? Kak momywaror 3tn
coequHeHus?
51. Hanumwure ypaBHEHMsI peakLMi M 3JIEKTPOHHO-HUOHHBIE YpPaBHEHHUS MOJNYypEaKLHUH s
CJIETYIOIIUX MPOIIECCOB:

1) NH20H + KMnOg4 + H2SO4 —

2) H3PO3 + KMNnO4 —

3) NazAsOs + Kl + H2SO4 —
4.  Omnpenenute, OynyT nu coeauHeHus: onoBa(ll) BoccranasmmuBate Bi(OH)3 mpu pH = 14
ecn m3BectHO, uto EO([SN(OH)6]?/[SN(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noaTeepauTe pacuerom AEC. Hamummrte ypaBHenue peakmuu BzaumoneiicTsus Naz[Sn(OH)q] ¢
Bi(OH)a.

Bonpocs! k ko10kBUYMY «KoMIlJIeKCHBIE COeTMHEHU S
27. Tlo meromy BAaJICHTHBIX CBS3€H NPEACKAKUTE THII THOPUAM3ALMU ATOMHBIX OpOUTaieH
KOMILIEKCOOOpa3oBareinst M TEeOMETPUYECKylo  (opMy  CIEAyIOIIMX  KOMIUIEKCOB:
terparuapokcoaypat(lll)-uon; karnon rexcaakpaamomunus(111)
28. HapucyiiTe »HepreTHYecKyro AMarpaMMmy pacuierieHHbIX d-opOuTaneil m pacmpeneneHue
snextponos (TKIT) ans rexcaakpakommiekco Crt? m Cr*3. CpaBHuTe 118 9THX KOMILIEKCOB:
a) BEJIMUMHY pacileruieHus, 0) tepmoauHamudeckyto ycroitunocts (DCKII), B) kuHeTHUECKYTO
YCTOWYMBOCTh (JIA0OMJIBHOCTh, UHEPTHOCTH), T') MarHUTHbIH MOMeHT (Mb). UTo u3menutcs B
CTPOCHUU 3TUX KOMILUIEKCOB, €CITH BOJY 3aMEHHUTD [TUAHU-HOHOM?
29. Tlpuroroenen 1 M mo xpomy pactBop comu [Cr(H20)sCI]Cl.. Omnpenenure 3naueHue x u
BBIYHCIIUTE CTENIEHb OKUCIICHHS XpOMa, €Cliu i ocaxkaeHus cepedbpa u3z 100 ma 1 M pactBopa
HUTpaTa cepedbpa ObLIO M3pacxoa0BaHO 50 MJI 3TOro pacTBOpa.
30. K 0,1M pactBopy K2[Cu(CN)4], conepxarmemy, kpome Toro 0,1 moms/nm KCN, npubasiexn
pacTBop cyibbuaa HaTpusi. PaccunTaTh KOHIEHTPALUIO CYIb(QHI-HOHOB, IPU KOTOPOH CyIbhua
Ka)IMI/U;gMO)KeT BBHINTACTh B 0cajJoK. [Ipom3BeneHne pacTBOPUMOCTH Cyib(uIa KaaMHsS PaBHO
3,6-10°°,

Bonpocsl Kk KOJUIOKBUYMY 110 TeMe « XMMHS NePeX0AHbIX 3J1eMEHTOB)

69. KakoBa snekTpoHHas KOH(UTYpamus aTOMOB 3JeMEeHTOB 6 rTpymmbl? Kakue creneHu
okucneHus oHu umerot? [IpuBenure npuMepsl COOTBETCTBYIOUX coequHeHuid Cr, Mo, W.
70. Kakne KOOpJIMHAIIMOHHBIC YHCIA XapaKTepHBI Ui dyieMeHToB 4 rTpymmbel? [lpuBemute
npumepsl koMiiekcoB Ti(II), Ti(IV) u Zr(IV), cymecTByromux B TBep0ii (paze u B pacTBope.
71. HamumuTe ypaBHEHHUS PEaKIUH, WCIONB3YS I KaKIOro MPEBpAIleHUs] MUHUMAJIbHOE
YHUCIJIO CTaANH, YKOXKHUTE YCIOBHS UX MPOBEACHUS:

MgClz pp — MgCO3 — MgO — Mg

BaCl, — BaSO3 — BaSO4 — BaS — BaCl»

Al — Na[Al(OH)4(H20)2] — Al(OH)3— KAI(SO4)2-12H20
72. Paccmotpute guarpammy Jlatmmepa it XpomMa W OOCYOUTE  OKUCIHUTEIHHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA COCIMHEHUN XpOMa B CTENEHAX OKUcieHud +2, +3, +6. B kakux
YCIIOBHSIX, U KaKMMHM pEareHTaMM MOKHO BoccTaHOBUTh W okuciauTh Cr(III) B pactBope?
Hanummre ypaBHenus peakuuid. KaxoBbl mpomykTsl BocctaHoBieHust Cr(VI) B kucnoi,
HIEJIOYHOM Cpejie ¥ MPHU CILIaBIeHUN?

4.2 ®oHA OLICHOYHBIX CPEACTB VI POBeICHUs MPOMEKYTOYHOH ATTeCTALUH.



Jlnst  OLEHKW 3HAHWKM, yMEHWW, HABBIKOB W (WIM) ONBITa JEATEIHLHOCTH,
XapaKTePU3YIOUINX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIMH B MPOIECCE OCBOCHHS JTHCIIUILITMHBI
«Heopranuueckast XUMHUs», IPOBOJUTCS MPOMEXKYTOUHAsl aTTecTalus B Buae 3k3ameHa (1 u 2
ceMecTp).

4.2.1 OueHo4YHbIe CPeACTBA sl MPOBEIEHUS IK3aMeHA:

Bomnpocsl k 3x3ameny (1 cemectp)
1. AToMHO-MoJIeKysipHas Teopusi. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.
2. PazButue mnpencraBneHuid o crpoeHmn aroma. Mogenn Tomcona, Pesepdopnaa,
noctysatel  bopa. KBaHTOBO-KOPIYCKYJIApHBIM Iyajlu3M, BOJIHOBas IIPUpPOAAa JJIEKTPOHA,
rumnoTe3a Jae bpoiiss, mpuHIUI HeonpeneaeHHocTH [ efizenoepra.
3. BonnoBas ¢ynkius snektpona. YpasHenue llpenunrepa. Paguanpaas u opOuTanbHas
cocrapsitole BoaHoBor GyHKuuu. [loHaTHe 0 rmaBHOM, OpOUTANTBHOM, MATHUTHOM, CTUHOBOM
KBAaHTOBBIX YMCJIAX.
4. [Topsanok 3amoaHeHus MEKTPOHHBIX 0007109eK MHOTOAJIEKTPOHHBIX aTOMOB, OOBSICHEHHE
3aBUCHUMOCTH JHEpPruM opOuTasied OT OpOUTANIbHOIO KBAHTOBOIO uucia, npuHuun [laynu,
npaBuio XyHJa, npasuia KieukoBckoro.
S. CpolicTBa aToMOB: pajuyC, »>SHEPrUs HOHM3ALMH, CPOACTBO K  DIIEKTPOHY,
anekTpoorpunarensHocts (1o Ilomuury, Mamnukeny, Onpeny-PoxoBy). IlepuogudHocts B
W3MEHEHUU ITUX CBOWCTB aTOMOB XMMUYECKUX IJIEMEHTOB.
6. [Tepunonnueckuit 3akoH u nepuoanueckas cucrema JI.M. Menneneesa. OO0miue cBoMCTBa
KJIACCOB XMMHUECKHX 3JICMEHTOB: MHEPTHBIC ra3bl, THIIMYSCKHE DJICMEHTHI, nepexoaubie (d-) u
BHYTpUPsIHbIC iepexoubie (f-) ameMeHTsI.

7. CocraB aromHoro siipa. Jledhekt Maccel, JHEPrusi CBSI3M HYKJIOHOB B sIIpE, 3aBUCHMOCTD
YCTOMUYMBOCTH si/I€p OT YKMciia HyKJIOHOB. BUbl paiioakTUBHOCTH, PaOAKTUBHBIE PSIbI.
8. 3aBHCUMOCTh CKOPOCTH PAJMOAKTHBHOTO paclaga OT KOJUYeCTBA YacTHI, MEPUOJ

noJiypacriaja ¥ KOHCTaHTa CKOPOCTHU pacraja. SIiepHble peakiliu, Peakiuu JISICHUs] U CHHTE3a
saep.

9. IIpupona XUMHUYECKOHN CBSI3U. 3aBUCUMOCTh MTOTEHLIMAIBHONW YHEPTHH OT MEXbAIEPHOIO
paccTosiHuA. DHEprus U AJIUHA XUMUYECKON CBA3H.
10.  HonnHas cBsa3b. PacueT sHeprum CBs3M MEXIAY HOHAMH W SHEPrUM KPUCTAIIMYECKOM

PEIICTKU HWOHHOI'0 COCIWHCHHA. HOJISIpHSyeMOCTI) U TOJIAPU3YIOLICC HGfICTBI/I@ HOHOB, HX
BJIMAHHUC Ha CTCIICHb HOHHOCTH CBA3U.

11. OcHOBHBIE MOJIOKEHHST MeTo/1a BaleHTHBIX cBsa3el (BC): crocob mocTpoeHus BOTHOBOM
(GYHKLIHMU MOJIEKYJIbI, 00BsICHEHHE PUYHHBI YCTOMYMBOCTH MOJIeKyJl B Metozie BC.
12. OOwsicHeHne reomeTpuueckoi (Gopmbl MoJekyn ¢ no3unuii Metoma BC (Teopus

ruOpUIM3alM  aTOMHBIX OpOUTaje) W ¢ MO3UIMHA TEOpUH OTTAJKHUBAHUS BAJEHTHBIX
AIIEKTPOHHBIX Map (MeTon I'nmiecnn).

13. Teopuss pesonanca B BC, mpuHUIuIBl BBIOOpPa TpPaHUYHBIX (KAHOHMYECKHX) (OpM.
CBolicTBa JOHOPHO-AKIENTOPHOM CBS3U.
14.  OcHoBHBIE MOJIOKEHUS METOa MOJIEKYIApHbIX opOuTaneit (meron MO JIKAO): ciocob

MIOCTPOEHHUS BOJIHOBOM (DYHKIIUM MOJIEKYJIbl, OOBSICHEHNE MPUYUHBI YCTOWYMBOCTH MOJIEKYJ B
metone MO.

15. Buner nBynieHTpoBbIXx MO: CBS3BIBAIOIINE U PA3PBIXJISAIONINE Gss, Gpp, Osp, Odd, Tpp, Mdp,
Odd — OpOUTAIIN, TPUMEPHI HECBSI3BIBAIOIINX OpOUTATICH.

16.  DOmneprerunueckue auarpammbl MO JByXaTOMHBIX TOMOSIIEPHBIX MOJEKYJ J1eMEHTOB [ u
IT mepnona. Ilopsnok cBA3M B MoOjeKysne. MarHuTHbIE CBOMCTBA BELIECTB. DHEPreTUYECKUE
nuarpammbl MO 1ByXaTOMHBIX T€TE€POSIEPHBIX MOJIEKYJ U HOHOB.



17.  Tlonstue 0 MHOTOIIEHTPOBBIX MOJIEKYJIIPHBIX opOuTaIX, IpUMEPHI
AIIEKTPOHOACHUITUTHBIX U IJICKTPOHOU3OBITOUHBIX COSAMHEHHM, 00BICHEHUE X YCTONYHMBOCTH
metonoM MO.

18. Bwuabl MEXMOJEKYISPHOTO B3aWMOJCHCTBUS  (OPUEHTAIMOHHOE, WHIYKIIMOHHOE,
JUCIIEPCUOHHOE).

19.  Ilpuuunsl 0Opa3oBaHHUsS BOAOPOAHON CBSI3U, BIUSAHUE BOJOPOTHON CBA3M Ha (prusmueckue
cBoiicTBa BemecTB. OOBACHEHHE YCTOMYMBOCTH BOJIOPOIHOM CBsi3H B MeTosiax BC u MO.

20.  Merammyeckasi cBsi3b. OCHOBHBIE IOJOXEHHUS 30HHON TEOpUH, OOBSICHCHHE CBOWCTB
JTURJIEKTPUKOB, METAJUIOB, MIOJIYIPOBOJHUKOB C MO3ULIUN ITON TEOPHH.

21.  Tumbl KpUCTAUNIMYECKUX PEIIETOK: aTOMHAs, MOJICKYJISIpHAs, HOHHASI, METaJUTHUECKasl.
22.  ]JledekTbl KpHUCTAJUIMYECKON peIIeTKH, KiaccupUKalus, BIUSHUE Ha DJIEKTPUYECKHE

cBoiictBa. OTKIOHEHHS OT CTEXHOMETPUU B COCTaBE TBEPIBIX BemecTB. JambTOHHUIBI U
OEpTOILTHIBI.

23.  TepmogmHamuyeckas cHCTeMa, TUIBI CHCTeM M TpoueccoB. [lapamerpbl, (QyHKIHUN
cocTosiHMA. BHyTpeHHss sHeprus, Temora, padoTa. [lepBblif 3aKOH TepMOAMHAMHKH.
24.  IlpumeHeHHE TEPBOTO 3aKOHA TEPMOJMHAMUKU K M30XOPHBIM U M300apHBIM IMPOIECCaM.

3akoH I'ecca, cnenctBue u3 3akoHa I'ecca. Tepmoxumumueckue ypaBHeHus. OmnpeneneHue
SHEPTUU KPUCTALTHYECKON peleTKH coiu u3 nukia bopua-I'abepa.

25. TemnoemkocTh (yaenbHas, MOJSpHas, CpeAHss, UCTUHHAs, W300apHas, H30XOpHas).
3aBUCUMOCTh HM3MCHEHHUS DSHTAJIBIUM XHUMHYECKOW pEakIud OT TeMIepaTrypbl (3aKoH
Kupxrodda).

26.  Paborta pacmmpeHHs HWACATBHOTO Ta3a B HM300apHBIX W HM30TEPMUUYECKUX YCIOBHUSX.
[ToHsATHE O PaBHOBECHBIX MPOLIECCAX B TEPMOJAUHAMUKE.

27. CaMomnpoun3BOJIbHOE M HECAMOIIPOU3BOJIIBHOE MPOTEKAaHWE NpoleccoB. Bropoi 3akoH
TEPMOJIMHAMMUKH. DHTPONHUS, TEPMOJUHAMUYECKOE U BEPOSITHOCTHOE ONpEieTICHHE.

28.  l3MeHeHME SHTPONHMHM B Pa3IMYHBIX IPOIECCAaX: XUMHUYECKAs pEaKiys, HarpeBaHue
BeIleCTBa, (pa3oBble MEpEeXoAbl, paclIMpeHue rasa. TpeTuil 3aKoH TepMOJUMHAMUKU (TIOCTYNAT
[Tnanka). Pacuer aGCOMIOTHBIX 3HAYEHUN SHTPOIHH.

29.  Kpurepuu caMONpOU3BOJIBHOTO MPOTEKaHWS XUMHUYECKUX IPOLIECCOB B 3aKPBITHIX
cucremax: sHepruss ['mb0ca, sHeprus I'enpMmronbia. XUMHUECKUH TOTEHIMAN, KpUTEpUi
CaMOIPOM3BOJILHOTO IPOTEKAHUS IpOLlecca B OTKPBITOH cucTeme.

30. XHAMHYECKOE paBHOBECHE. TepMOAMHAMUYECKUN BBIBOJ 3aKOHA JIEHCTBYIOIIUMX Macc.
YpaBHEHME U30TEPMBI XUMUYECKON peakiuu. KoHcTaHTa XUMUYECKOTO PaBHOBECHSI.
31.  KoHCTaHTBI XMMHYECKOTO PABHOBECHSI, BBHIPAXCHHBIC Uepe3 IMapIHajbHBIC JIaBICHHS,

KOHIIGHTpAllUM, AKTUBHOCTH KOMIIOHEHTOB pPABHOBECHOM CHCTEMBI, CBSI3b MEX]y HHUMHU.
3aBUCHMOCTh KOHCTAHTBI XMMHUYECKOTO PaBHOBECHs OT Temneparypsl (ypaBHenue Bant 'odda),
npuHuun Jle [larense.
32. OCHOBHBIE TIOHATHS XHMHUYECKOW KHHETHKH: CKOPOCTh, MEXaHU3M, TMOPSJIOK,
MOJIEKYJIIPHOCTh peakiuu. PakTopbl, BIMUSIOUIME HA CKOPOCTh peakiuu. CKOpOCTh peaklnu B
TreTEPOreHHOMN CHUCTEME.

33. HOCTpOCHI/Ie KHHCTUYCCKUX KPHUBBIX JIA peaKuHﬁ IEepBOro M BTOPOro0 MOpAgaKa.
OnpeﬂeneHHe KOHCTAHTBI CKOPOCTHU I10 JSKCICPHUMCHTAJIbHBIM JTaHHBIM. HOCJ’IGHOB&TCJ’IBHH@
pCaKkmuu.

34.  3aBucuMoOCTh CKOpocTH OT Temreparypel. [lpaBmimo Bant Todda. VYpaBaeHue
AppeHnyca, 5KCIIEpUMEHTAJIbHOE ONPEEIIEHNE SHEPTUN aKTUBALINH.

35. IlpencraBneHwe O TEOPUM AKTHUBHBIX CTOJKHOBEHHH M TEOPUHM aKTHBUPOBAHHOTO
KoMIuiekca. Karanus, katanusaTopsl.
36.  T'ereporennsie paBHOBecus. [loHsaTHe O ¢a3e, HE3aBUCHMOM KOMIIOHEHTE, YHCIIEe

cTernieHeil cBoOOJbl. BBIBOJ OCHOBHOrO 3akOHa TE€TEPOTeHHOro paBHOBecHs (mpaBuiio Qa3
['n60ca). dazoBas nmuarpamma BOJIBI: pacyeT YMCia CTENEeHEW CBOOOJBI B OJHOKOMIIOHECHTHOM
cHCTEME,.



37.  JlmarpamMMblI cOCTaB — CBOMCTBa JUIsl Tpoliecca KPUCTAIUIN3AIMN B JIByXKOMIOHEHTHBIX
CHCTeMaX: C HBTEKTHKOH, ¢ OOpa30BaHMEM XWUMHUYECKOTO COCAMHEHHS, C HEOTPaHWYHOH U
OTPaHMYCHHOW PAaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM COCTOSHHE.

38.  XKuakue pactBopsl. CriocoObl BRIpaKEHHUS COCTaBa pacTBOpa (MaccoBasi M MOJIbHAsS JOJIH,
MOJSpHAas W MOJSUIbHAs KOHLEHTpauuH). PacTBOPUMOCTh BEIIECTB, HACHIIICHHBIC |
NEPECHIIICHHBIE PACTBOPBI, BIMAHUE SHTAIBIUHHOIO H SHTPONMHHOrO (akropa Ha
pPAacTBOPUMOCTh BEIIECTB, OOBSCHEHHE BIHMSIHUS TEMIIEPAaTyphl Ha pPAacTBOPUMOCTH Ta30B U
TBCPAbIX BCUICCTB.

39.  HpeanbHble pacTBOpbl. KoJuMraTHBHBIE CBOWCTBA PacTBOPOB: YMEHBIICHHUE JABICHHS
mapa Haja pacTBOpoM (3akoH Payns), kumeHue M 3amMep3aHUE PACTBOPOB, OIpENEICHUE
MOJIEKYJIIPHOM Macchl B 30yJIMOCKOIIMYECKOM M KPUOCKOIIMYECKOM METOJIE, OCMOC, 3aKOH BaHT
o da s ocMOTHYECKOTO TaBICHHUS.

40.  OTKJIOHEHMs pacTBOPOB OT MJEAIbHOCTH, MNpUuuHbL. I[loHsATHE 00 AaKTMBHOCTH,
K03 pHLIMEeHTEe aKTUBHOCTH, CrI0c00ax BbIOOpA CTAaHAAPTHOTO COCTOSTHHSL.

41.  DnextponuTHueckas aucconuanusa. CBsi3b  M30TOHHYECKOro  Kod(p¢uIMEHTa C
KaXKylleics crenenbto nuccounanuu. Teopust [ledast-Xrokkens.

42.  uccoumanus ciadbIX 371eKTpoiauToB. KoHcTaHTa auccolManuy, CBS3b CO CTENEHbIO
nuccolnmanuu (3akon pazo6asnenus OctBanbiaa). Juccounanus Boabl. BogopoaHblii mokas3aTeb.
43.  Pacuer pH pacTBOpPOB CHIIBHBIX U C1a0BIX KMCIOT U OCHOBAHUIA.

44,  Tmaponus coneill: KOHCTaHTa TUAPOIIN3a U €€ CBSI3b C KOHCTAHTOW TUCCOIMALIMU CIIab0ro
3JIEKTPOJINTA, pacueT pH pacTBOPOB IrUApOIU3YIOIIUXCS COTIEH.

45.  BausHue TeMiieparypbl, pa30aBiaeHus U JOOABICHUS KUCIIOT U LIEJI0UEl HAa paBHOBECUE B

pEaKIuu TUIPOIIN3a COJH, YCIOBUS MPOTEKAHUS «HEOOpaTUMOr0» TUAPOIIH3a.

46.  bydepusie pactBOphl, TpuMephl, pacuer pH, oObscHeHue OydepHOTrO neEiicTBHA,
OydepHas eMKOCTb.

47.  PaBHOBecHe€ MEXIy pacTBOPOM MaJlOpPaCTBOPUMOIO CHJIBHOIO 3JIEKTPOJIUTA U €ro
0CaJKOM, NTPOU3BEACHHUE PACTBOPUMOCTH, YCIOBUE BBINAJEHUS OCa/iKa, pacueT pacTBOPUMOCTH,
coJieBoii 3 PeKT, ero 0ObSICHEHHE.

48. OCHOBHBIE TOJIOXKEHHSI TPOTOIUTHUECKON Teopun bpencrena-Jloypu, conpskeHHBIE
napbl KMCJIOT M OCHOBAaHHM, NMpPUMEHEHHE K peakiusM B BOJHOM pacTBOpe (Iuccoluaius,
HeUTpanu3anus, r’uposns).

49. [Tpumenenue Teopun bpencrena-JIoypu Kk HEBOJAHBIM pacTBOpaM. Y YaCTHUE PACTBOPUTEIS
B KHCJIOTHO-OCHOBHOM DPaBHOBECHM, CpOJICTBO K MpOTOHY, AuddepeHuupyromme u
HUBEJIMPYIOUIUE PACTBOPUTEIH.

50. Omnpenenenne KucioT n ocHoBanuii 1o JIeroncy. Teopus IIupcoHa, moHATHE O MATKUX U
JKECTKUX KHUCJIOT U OCHOBAaHUM, NPUMEpPHI, IPUMEHEHHE TEOPUH K OOBSICHEHUIO YCTOWYMBOCTU
KOMILJIEKCOB.

ol. OKHCINTENbHO-BOCCTAHOBUTEbHBIE — peakiuu. KoiaudecTBeHHblE  XapaKTEPUCTHKU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB: KOHCTAHTA PABHOBECHUS, U3MEHEHHE JHEPIuu
['u66ca u DJIC, cBsI3p MEXKTy HUMHU.

52. OnexTpoAHble IOTEHLIMAAbl METauIoB. l'adbBaHMYECKHil 3ieMeHT. Bomopoausiit
anekTpol. CTaHgapTHBIE YCIOBUS M CTaHIAPTHBIM NOTEHIMAN nosypeakuuu. OnpeneneHue
HaIpaBJIEHUSI OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TPOIECCA B CTAHJAAPTHBIX YCIOBHSIX.
3aBucuMocTe HampasieHuss OBP or ycnosuii, ypaBHeHne HepHcra 18 31€KTpOIHOTO
norennuana u DJC.

53. Bmusane pH Ha BenWuMHYy BOCCTAHOBHUTEIBHOTO IOTEHIMANA. Y4YacTHE BOJBI B
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUAX B POJIU OKHUCIUTENS U BOCCTAHOBUTENS,
3aBUCUMOCTB IOTEHIIMAJIa BOJOPOJAHOTO U KUCIOPOJHOIO 3IEKTpoa0B oT pH.

54.  DrexTponu3: MPOLECCHl, MPOMCXOJAIIME B paciulaBaX M pacTBOpax 3JIEKTPOJIHUTOB,
3akoHbl Dapanes.
55.  Kopposus wmeramioB. Bumsl xopposzuu. MexaHU3M 3JIEKTPOXUMHUECKOW KOPPO3HH,

CIIOCOOBI 3allUThI METAJIJIOB OT HEC.



Bomnpocsl k 3xk3ameny (2 cemectp)
1. Bopmopoxa: mnonoxeHue B NEPUOJUYECKOM cucTeMe, 0cOOEeHHOCTH, u30Tombl. CBOHCTBa
BOJIOpPOJIa - MpocToro BemecTBa. MoH Bomopona u ruapua-woH. OOmme CBOWCTBA MOHHBIX U
KOBQJICHTHBIX THJPUJIOB.
2. Tanorenpl: oO0mas XapakTepUCTHKA, OCOOCHHOCTH (TOpa, YCTOHYUBOCTH MOJIEKYI
rajloreHOB, CBOMCTBA IPOCTBIX BEIIECTB (peakuu C BOJOW, MeTaUlaMH, HeMeTalllaMH,
pPacTBOPUMOCTH B BOJIE U HETIOJIAPHBIX PACTBOPUTENSX).
3. TajmoreHoBOmOpOIBI: CTpPOCHHE MOJIEKYJ, (U3MUYECKHE M XHUMHUYECKHE CBOICTBa,
CpPaBHMUTEIbHAS XapaKTepUCTHKA TEPMUYECKOH YCTOMUYUBOCTH, KHCIIOTHBIX "
BOCCTaHOBUTEJIbHBIX CBOMCTB. CII0COOBI MOJTy4EHHs raJIor€HOBOAOPOI0B.
4. Kucnopoacoaepskalye COSJUHEHUs TaJIOT€HOB, IPOSBIECHUE BTOPUYHOW NEPUOANYHOCTH,
U3MEHEHHE CTPOCHHUS, YCTOWYMBOCTH, KMCIOTHBIX M OKUCIHUTENBHBIX CBOWCTB C M3MEHEHUEM
CTENIEHHU OKUCJIEHUSI TaJIOreHa.
5. MexraoreHHble COEIMHEHMs: CTPOCHHE MOJeKyl B pamkax merogoB BC u I'mmiecnu,
3aBHCUMOCTh COCTaBa OT COOTHOIICHHS pa3MEpOB aTOMOB, (HU3WYECKHE M XHMHUYECKHE
CBOMCTBA.
6. XaJbKOTreHbI: O0IIas XapaKTePHCTHUKA, OCOOEHHOCTH Kuciopona. CKIOHHOCTh aTOMOB K
00pa30BaHUIO LIeTIel, KpaTHBIX CBSI3EH.
7. Kucnopoa: crpoenue Moisekyn kuciopoaa u o3oHa (Metoasl BC u MO), ux gusndeckue u
XUMHYeckre cBoicTBa. Kiaccugukanus okcumoB, oOuiue cBoictBa. Ilepokcunbl  u
HAATEPOKCUBI.
8. Moauduxanuu cepsl, ¢pa3zoBas quarpamMmma cepbl. XUMHUYECKUE CBOMCTBA MPOCTHIX BEILECTB
AIIEMEHTOB TMOATPYIIIBI CEPHI.
9. T'uapunsl cepsl, ceneHa, TeTypa: CpaBHEHHUE YCTOMYMBOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB,
KHCJIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb(uapl METAIIIOB, CyIb(haHbl U MOJUCYIbPHUIBL.
10. KucnoposnHbele COEAMHEHHUS CEpbl, CelleHa, TeJUIypa: HW3MEHEHME KHUCIOTHBIX MU
OKHUCJIUTEITLHO-BOCCTAHOBUTEIBHBIX CBOMCTB B psgax SOz - Se0; - TeOy; SOz - SeO3 - TeOs u
COOTBETCTBYIOIUX KUCIOT. CTpoeHue cynbpuT-, Oucynbpur- u cyibdar-uoHOB.
11. Cepnas xucnora u ee cond. TuocepHas KHUCIOTa U ee coiu (Tuocynbdatsi). [IpoayKTs
3aMEIIeHUs] B CEpHOM KHCJIOTe: NOJMCYNIb(aThl, TalOr€HaHTUAPUABI, TEPOKCOKUCIOTHI.
[TonMTHOHOBBIE KUCIIOTHI, CTPOSHHE MOJTUTHOHAT-MOHOB.
12. p-anemenTs! V rpynmnsl: o01mas XxapakTepuCcTHKa, 0COOeHHOCTH a30Ta. CKIOHHOCTh aTOMOB K
00pa30BaHUIO 1IeTeN, KpaTHBIX CBSI3EH.
13. Crpoenne wmonekynsl azora (BC, MO), ero ¢usumueckue M XUMHUECKHE CBOWCTBA,
Moupuxanuu Gochopa, MbILIbIKA, CYPbMbI, BUCMYTA.
14. O0mast xapakTepuCTHKa THAPUAOB PpP-3JIEMEHTOB V TIpYyNIbl: CTPOEHHE MOJEKYI,
T€pMHUECKasl yCTONYMBOCTh, BOCCTAHOBUTENIbHbBIE CBONCTBA, KUCIOTHO-OCHOBHbBIE CBOWCTBA.
15. AMMuak: ¢usznyeckue W XMMHYECKHE CBOMCTBA, CBOWCTBA JKUAKOIO aMMMaKa, CBOMCTBa
conmeil amMoHus. ['mapasuH, THUIPOKCUIAMHH, a30THCTOBOJOPOAHAs KHCIOTa, a3ui-HOH:
CTPOEHHUE U CBOMCTBA.
16. Oxcun azota(l) m a30THOBaTHCTAs! KUCIIOTA: CTPOCHHE MOJIeKyJT U cBoicTBa. Okenp azorta(ll)
- CTpoeHHe MOJIeKynbsl B pamkax meronoB MO u BC, mon mutpozonus. Oxcun azora(lll) u
a30THCTas KMUCIIOTa, HUTPUTHIL.
17. Crpoenne oxcuna asora(IV) u ero numepa, paBHoecue B cucteme NO2 — N204. Oxcupg
azota(V), a30THast KUCJIOTa: CTPOCHHUE MOJIEKYJI, OKHCIUTEIbHbIE CBOICTBA; CTPOCHUE HUTpAT-
MOHa.
18. Oxcunpl u ruapokcuasl pocdopa, MBIIIBIKA, CYypbMBI, BACMYTa: YCTOHYHBOCTD, KHCIOTHO-
OCHOBHBIE M OKHCJIMTEIbHO-BOCCTAHOBHUTEJIbHBIE CBOMCTBAa. CTpoeHHe OKcuaoB (ocdopa,
CTpPOEHHE  KHUCJOPOJCONEpKAUIMX KHUCIOT (ocdopa, KHUCIOTHbIE U  OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.



19. p-anementsl IV rpymnmbl: o0mias xapakTEpUCTHKA, O0COOCHHOCTH yriepona. CKIOHHOCTH
aTOMOB K 00pa30BaHUIO 1IeTIeH, KPaTHBIX CBSA3EH.

20. p-anemenTsl [V rpynmsl - npocThie BEIIECTBA: TUIIbI KPUCTAUIMYECKUX CTPYKTYp yIiepoja
(amma3s, rpadwut, kapbun), KpemHwHs, onoBa (o, 3, Y - (OpMBI), CBUHIIA; XUMHUYECKHE CBOHCTBA.
Bogoponuesie coenvHeHus yriepoAa M KPEMHHS: CTPOCHHE, pa3IMyusi B PEaKIMOHHON
CIIOCOOHOCTH.

21. Oxcunpl  yriepona: crpoenne (BC m MO), ¢uzuveckne W XUMHUYECKHE CBOWMCTBA
(B3aMMOJICHCTBIE C BOJIOW, OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA), KapOOHMIIBI
METaJIJIOB (CTpOEHHUE, 00BICHEHNE YCTOMUYNBOCTH). YTOJbHASI KUCIIOTA U €€ COJIH.

22. CoenHeHHs yTiepoja ¢ a30TOM M Cepoil: IuaH, IMAaHKUCTOBOJOPOAHAS KUCIOTA, TUAHHIBI,
UaHUJHbIE KOMIUIEKChl. [{nanaT- ¥ THoumaHaT-uoHbl. OOmIas XapakTepUCTHKa TajlOTeHUI0B
aneMeHToB |VA rpynmns.

23. Okcua KpeMHHUs, KPEeMHHEBBbIE KHUCIOTBHI, CHUJIMKAThl. 3aKOHOMEPHOCTH B HM3MEHEHHH
CTPOCHHUSI M XUMHUECKUX CBOWCTB OKCHIOB U TUApokcHIoB Ge, Sn, Pb B pa3snuuHbIX cTenmeHsx
OKHCJICHUS: KHCIIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBONCTBA.

24. Kpucrammmieckass CTpyKTypa, (pu3mueckue W XUMHUYECKHe cBoiicTBa Oopa. [lomyuenwe,
ctpoenne (MO) u cBoiicTBa nuboOpaHa, BOCCTAaHOBUTEIbHBIE CBOWMCTBA, PEaKIMs C BOJAOH,
oOpa3oBaHue OOPruApUIHBIX KOMIUIEKCOB, HUX CTpoeHue. Beiciine OopaHbl: cTpoeHue
(97IEMEHTHI CTPYKTYPBI), 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB.

25. Okcun 6opa, OopHBIE KUCIOTHI, 60paThl. CTpoeHUH COeTMHEHU Oopa ¢ a30TOM, aHAJIOTHS C
YTIEBOIOPOAAMHU, AIMa30M U TPadUTOM.

26. ®usndeckue U xumudeckue cpoiictsa Al, Ga, In, Tl. 3akoHOMEpHOCTH B U3MEHEHUU CBOMCTB
coequHEHUN (OKCUIbI, TUIPOKCHUIIBI, TalOT€HUIbI) 3JIEMEHTOB B CTEHNEHH OKUCICHHS +3.
KomnekcHsie coequnenust. CoeJMHEHMs B HU3IINX CTEIIEHAX OKUCICHHUS.

27.s-snementsl Il rpynmel: o0mias XapakTepuUCTHKa, OCOOCHHOCTH Oepuilivs, MpPOSBICHUE
JUaroHaJIbHOro cxojcTBa. CBONCTBA MPOCTBIX BELIECTB, TMJPHUIOB, TaJoreHu10B. OKCUIbl U
THJIPOKCUIBI: 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB. KOMIUIEKCHBIE COEMHEHUS.

28. s-nnmemeHTHl | rpymmbl: 00mas XapakTepucThka, 0coO0eHHOCTH JMTHS. CBOWCTBA MPOCTBIX
BEUIECTB: B3aUMOJEHCTBUE C KHUCIOPOJIOM, BOJOM. 3aKOHOMEPHOCTH B CTPOEHUHU U CBOMCTBAX
COEIMHEHUH C KHCIOPOI0M, THAPOKCUIOB, KAPOOHATOB, FAJIOT€HU/IOB.

29. NHepTHBIE ra3pl: 0011ast XapaKTepPUCTHKA, HAX0XKICHUE B IPUPOJE, OTydeHue. XUMHUUECKUe
CBOICTBa MHEPTHBIX T'a30B (B3auMojeiicTBue ¢ Bojoi, cuHTe3d bapnerra). Ctpoenne (MO) u
cBo¥icTBa PTOPUIOB KCeHOHA. KucnopoiHble coeIMHEH s KCEHOHA.

30. Ctpoenune KOMIUIEKCHBIX cOoeanHeHUi ¢ mo3ummii Metoga BC. I'mOpuamzamust opOuTaneit
npu o0pa30BaHUM OKTa’3PUUYECKHUX, TETPAdAPHUUECKUX U KBAJpPaTHBIX KOMIUIEKCOB. ITpumepsl
CIIMH-CBSI3aHHBIX, CIH-CBOOOIHBIX, BHYTPH- U BHEITHEOPOUTAILHBIX KOMIIEKCOB.

31. Teopust kpucrammmueckoro moist (TKII), oOcCHOBHBIE MONOXKEHUS, DHEPreTHUecKas
auarpamma oOpa3zoBaHusi Komiuliekca. Pacmiennenue d-opOurtaneil LEHTpajabHOro aTroMa B
KPUCTAJNTMYECKOM I0JIE JUISl OKTA3JpUUYECKOro, KBaIpaTHO-OMNUPpaMHUIAIbHOTO, KBaJAPATHOTO U
TETPAdPUYECKOr0 KOMIIEKCOB. HU3KO- 1 BBICOKOCTIMHOBBIE KOMITJIEKCHI.

32. Csi3p BENMYMH pACILEIUIEHUS KPHUCTAUIMYECKUM TOJIEM C OKpPAacKoW KOMILIEKca,
CHEKTPOXUMHUYECKUH psAll. DHEprus cTabMIn3alii KPUCTAJUIMYECKHUM T10JIEM OKTa3pUYECKON 1
TeTpa’ripuueckoit cummerpuu. [lonstue o0 adpdexre Ana-Tennepa.

33. CtpoeHne KOMIUIEKCHBIX COEIWHEHWH C¢ mo3unuii Metoga MO (Teopusi TOJS JMTaHIOB).
[ToctpoeHne  SHEpreTHYECKHX  JUarpaMM  OKTa’JpUYeCKMX  KOMIUIEKCOB.  Bennunna
pacuienjeHus B TEOpUHU MO JIMTaHJoB. m-B3anMoneiicteue d-opOuTaneit ieHTpaJbHOTO aToMa
C OpOUTAISIMU JIUTAH]IOB.

34. ®akTopsl, BAUIIOIMME HA TEPMOJUHAMUYECKYIO YCTOWYMBOCTh KOMILJIEKCHBIX COEIMHEHHMH.
OHTAIBNUMHBIA BKJIAJA: BIMSHUE 3apsAfla W pa3Mepa HMOHA METala, ydeT pacUIeIUICHHs B
KPUCTAJNTMYECKOM I10JIe, OCHOBHOCTH JIMTAH/1a; SHTPOIUHHBINA BKJIA/: CPABHEHUE CTYINEHYAThIX
KOHCTaHT YCTOMYMBOCTU, OOBICHEHHE XeIaTHOTO 3¢ deKTa, MpaBuiIo MUKIoB Yyraesa.



35. d-anemenTsl IV rpymnmel: oOmiass XxapakTepHUCTHKA, CBOMCTBA MPOCTBHIX BeliecTB. Bricimee
COCTOSIHUE OKHCJIEHMS: OKCUIbl, THUAPOKCUIOB, CTPYKTypa CMEIIAHHBIX OKCHJIOB THUTaHA
(pemieTky TUIa MIMUHETH, UIbMEHUTA, IEPOBCKUTA), XUMHS BOJHBIX PACTBOPOB, KOMILIEKCHbBIE
coequuennd. CoeqUHEHUS TUTAHA B CTEIIEHU OKUCIECHUS +3.

36. d-anmemenThI V rpymibl: 0011as XapakTepUCTHKa, CBOMCTBA MPOCThIX BemiecTB. CoeqMHEHHS
AJIEMEHTOB CO CTENEHbIO OKHUCIIEHUS 15: CpaBHUTENbHASI YCTOWYMBOCTD, PABHOBECHS B BOJHBIX
pactBopax. CoevHeHUs BaHAMs B HU3IIUX CTETICHAX OKHCIICHUSI.

37. d-anemenTtsl VI rpymnmbsl: 0011as XapakTepUCTHKA, CBOMCTBA MPOCTHIX BemiecTB. CoeqMHEHUS
JJIEMEHTOB CO CTENEHBI0 OKUCIEHMsI +6: CpaBHUTENIbHAS YCTOWYMBOCTH OKCHIOB, KHCIOT,
AQHMOHOB, OKHUCIIUTENbHAsl CIIOCOOHOCTh, PABHOBECHS B BOAHBIX pacTBOpax, HU30- H
rerepononucoequHenus. CoelnHEHUsT XpoMa B HHU3LIMX CTENEHAX OKHUCIICHUs, CBOWCTBA
okcus0B U ruApokcuaoB. CoeauHenuss Mo u W B HHM3KMX CTENEHSAX OKHUCICHMS: “‘CHHH~ U
“OpoH3BI”.

38. d-smementsr  VII rpynmel:  o0mmas XapakTepHCTHKA, CBOWCTBA MPOCTHIX BELICCTB.
CoenuHeHUs MapraHiia B CTENEHSAX okuciaeHus +2, +3, +4, +6, +7:. cBoicTBa (KHUCIOTHO-
OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTENIBIHbIE) OKCHJIOB U THJpoKcuaoB. CoennHeHus
9JIEMEHTOB CO CTEMEHBI0 OKUCIEeHHsS +7: CpaBHHUTENbHAs yCTOMYMBOCTh OKCHAOB, KHCIIOT,
AQHUOHOB, OKHCIIUTENbHAS CIOCOOHOCTb.

39. Dnementsl oarpymsl jxene3a (Fe, Co, Ni): cBoicTBa MPOCTHIX BEHICCTB, MPOMBIIILICHHbIH
CIoco0 IMOJIy4eHHs Kejle3a, KOppo3usl >Keje3a, YCTOMUMBOCTh COEAMHEHHUH CO CTEIEHBIO
OKHUCJIEHHUS +2 U +3, KUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIIbIHbIE CBOWCTBA
OoKcU0B U rusipokcu1oB. KommnekcHelie coenunenus. Coennnenus xxenesa(VI).

40. d-snementsl VIII rpymnmel: o0mias XapakTepUCTHKA. DJIEMEHThI MOArpymibl miatiHbl (Ru,
Os, Rh, Ir, Pd, Pt): cBoiicTBa mpOCTBIX BEIIECCTB (PEaKIMU C KHUCIOTaMH, HEMETaJLIaMH),
COE€IUHEHMS B CTEIICHAX OKHCIeHud +2, +3, +4, +6, +8.

41. d-snemenTs! | rpymnmel: o0Imias XapakTepUCTHKa, CBOMCTBA MPOCTHIX BellecTB. CoeqMHEHUS
AJIEMEHTOB B CTEINEHsAX okucieHus +1, +2, +3. CocTtaB U cTpOoeHNE KOMIUIEKCHBIX COEINHEHUN.
42. DnemeHThl T0OOYHON moarpynmbl I rpynmer: o0mias XxapakTepuUCTHKa, CBOHCTBAa MPOCTHIX
BEIIECTB (MECTO B psijly HAPSHKEHUH, MPUUMHA WHEPTHOCTH PTyTH). COeAMHEHHs IEMEHTOB B
CTETNICHU OKUCIICHHS +2: OKCUIBI, THAPOKCHIbI, TaoreHusl. Coenunenus pryT (1).

43. DnemenTsl mo604HOM moarpynns! Il rpynmel: obmas xapakTepucTUKa, CBOMCTBA MPOCTHIX
BEIIECTB, OKCHIOB M THJIPOKCHIOB JIEMEHTOB B COCTOSSHUM OKHCIIEHUs +3, BIMSHUE pa3Mepa
MOHA Ha XUMHUECKUE CBOMCTBA. COEAMHEHHNS SJIEMEHTOB CO CTETNIEHbIO OKHUCIEHUS +2 U +4.

44, AKTUHUN W aKTUHOWMBL: cpaBHeHHe SHepruit 5f-, 6d- m 7s-opOuraneil, HaXOXICHHUE B
OpUpojie, CHOCOOBl MOJyYeHMs, CPAaBHUTENIbHAs YCTOWYMBOCTb COEIMHEHUH CO CTENEHSIMHU
okucienus +3, +4, +5 u +6 11 37€MEHTOB NEPBOM MOJIOBUHBI Psiia, COEAMHEHUS CO CTETIEHbIO
OKHCJIEHHA 13 IS DJIEMEHTOB BTOPOM NOJIOBUHBI PsIJia.



IIpumep 3K3aMeHANIMOHHBIX OWJIETOB!

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«Ky0OaHCKuUii rOCy1apCTBEHHBIN YHUBEPCUTET
04.03.01 Xumus
Kadenpa ob6mieit, Heoprannueckoit xumun 1 UBT B xumun
Jucuunnuza «Heopranuueckas xumusi», 4. 1
DK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. O0bscHeHne reomerpudeckorr ¢GopMbl Moliekyn ¢ mosunuid meroga BC (Teopust
ruOpuau3ayl aTOMHBIX oOpOuTaneil) W C MO3UIUN TEOpUU OTTAIKUBAHUS BAJCHTHBIX
ANEKTPOHHBIX map (Meton ['mitecnn).

2. T'ereporennnle paBHOBecus. [lonstue o ¢aze, HE3aBUCUMOM KOMIIOHEHTE, YHCJIE
CTeTIeHEe CBOOOJbI. BBIBOJ OCHOBHOrO 3aKOHA TE€TEPOreHHOrO paBHOBecHs (mpaBuio ¢a3
['u66ca). dazoBasg AuarpaMMa BOJIBI: pacueT YHMCla CTereHed cBOOOJbI B OJHOKOMIIOHEHTHOMN
CUCTEME.

3. Boruuciute Kp peakinu 2NO + Clo —» 2NOCI npu 298 K 110 ciieiy oM JaHHbIM:

BemectBo NO Cl, NOCI
AH®, kJ[>/MOb 90,37 0 53,55
S°, JIxx/(moinb-K) 210,62 223,0 263,6

3aB. kadenpoii,
I.X.H., ipodeccop H.H. bykos

®enepalibHOE rOCYAapCTBEHHOE OI0/KETHOE 00Pa30BaATEIbHOE YUPEKICHUE
BbICIIET0 00pa30BaHUs
«KyOaHckuii rocy1apCTBEHHBI YHUBEPCUTET»
04.03.01 Xumus
Kadenpa ob6meit, Heoprannueckoit xumuu 1 UBT B xumun
Jucuummza «Heopranuueckas Xumus», 4. 2

DK3AMEHAITMOHHBIN BUJIET Ne 2.
1. Okcun Gopa, OopHbIE KHCIOTHI, Ooparbl. CTpoeHH COeNMHEHHI Oopa C a30ToM,
AHAJIOTHS C YTJIEBOJOPOIaMH, alIMa30M U TpapUTOM.
2. Kunernveckn yaOuiabHBIE W HHEPTHBIE KOMIUIEKCHI. MexaHu3M peakiuii oOMeHa
JIUTaH/IOB.
3. Hamumwure ypaBHEHHS pEAKUH, C TOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH
MpeBpalleHHUS:
CaC0O3 — Ca0O — CaC; — CaCNz; — NH3
Jnst BTOpO#M peakiuu OINpeAeUTh BO3MOXKHOCTh IPOTEKaHUs Mpolecca MpH CTaHIAPTHBIX
YCIIOBHSIX.

3aB. kadeapoi,
I.X.H., Ipodeccop H.H. bykos



KouTponb ocBOeHMS IUCHMIUIMHBI W OLIEHKA 3HAHUW OOydarolmuxcs Ha 3K3aMeHe
MPOU3BOJAUTCS B COOTBETCTBUMM C llojokeHHMEM O TMPOBEACHUU TEKYIIEro KOHTPOJIsS
yCIEeBaeMOCTH M MPOMEKYTOUHOM aTTecTtanuu odyuatoumxces Kyol'Y u ero punuanos.

Kpurepuu Onenka YpoBeHb
OTBeT NONHBIN, TPABWIBHBINA, CAMOCTOSTEIbHBIMH, «OTJINYHO MOBBIIIICHHBIA
MaTepHal U3J0KEH B ONPEICIICHHON JIOTHUYECKON (TIPOIBUHY THII)
MOCJIEI0BATEILHOCTH IEMOHCTPUPYETCS YPOBEHB

MHOTOCTOPOHHOCTb MOJIXO0/I0B,
MHOT'0ACTIEKTHOCTh 00CYXI€HUS TIPOOIEMBI,
YMEHHE apryMEHTHUPOBAaTh COOCTBEHHYIO TOUKY
3peHusi, HAXOIUTh IyTH PEIICHHUS
MO3HaBaTENIbHBIX 3a7a4, YCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXY
CTPOCHHUEM, CBOWCTBAMH U MPUMEHEHHEM
BEIIIECTB, B JJOTMYECKOM PACCYKICHHHU, PEIICHUH
3aJa4u, rpa)uIecKux MOCTPOCHHUAX HET OMINOOK,
3ajaua perieHa pairoHaIbHBIM CII0cO00M

JlaH MOJHBIH, IPaBUIBHBIHM, CAMOCTOSTEIILHBIN «XOPOLIO» 6a30BbIif ypOBEHb
OTBET HA OCHOBE M3YUYCHHbIX ITOHITHH,
KOHIETIIUH, 3aKOHOMEPHOCTEH, HO JIOIY CKAFOTCS
HECYIIIECTBEHHbIE OLIMOKU B PEIICHUH 3a]1a4.

JlaH MONHBII OTBET, HO MPHU 3TOM €CTh «yZAOBJIETBOPUTEIHHO» MOPOTOBBIN
CYLIECTBEHHBIE OIMOKH YKa3bIBAIOIINE Ha YPOBEHb
HEYMEHHUE UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS
Y YMEHUS IPU PEIICHUH MTOCTABJICHHBIX 3a/a4.
JlanHbie po0esbl B 3HAHUSX HE NPENSTCTBYIOT
JabHeleMy o0y4yeHHIo.

OtBeT 0OHapy>KMUBaeT HE3HAHUE OCHOBHOTO «HEYAOBIETBOPUTEIBLHO» meHee 50%,
(TTOporoBoT0) copepKaHus yueOHOT0 MaTepraia YpOBEHbB HE
copMHpOBaH

OneHouyHble CpeACTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BEHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— Npu HEOoOXOJUMOCTHM HMHBAIMJIAM M JIMIAM C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbs TPENOCTABIIAETCS JOMOJIHATEIBHOE BPEMsI ISl IOATOTOBKU OTBETA HA DK3aMEHE;

— P NIPOBEJICHUU NPOLIETYPhl OLICHUBAHUSI PE3YJIbTAaTOB 00yUYEHNS MHBAINUJIOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbsl MPEAYCMaTPUBAETCSA MCIIOJIb30BAaHUE TEXHUYECKHX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIAYaJIbHBIMU OCOOEHHOCTSIMU,

— IIpU HEOOXOIMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBaJWAOB IpOLEypa OLIEHWBAHUSA pe3yNbTaTOB OOyYeHHUs 10 AMCHUIIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YE€HHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMILIMHE (MOAYNIO) MpEeAycMaTpUBAaeT MPeOCTaBlIEHUE
uHpopManuu B (opMax, AAANTUPOBAHHBIX K OrPAaHMYCHHUSIM WX 370POBbS U BOCIPHUSATHS
uH(popMauu:

JUia U1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIjig U1 ¢ HapyIIeHUSIMU CyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.

JUig au1 ¢ HapyLIEeHUsIMA OIIOPHO-JBUTATEIBLHOTO arapara:



— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATypPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS M CUUILTUHBI (MOTYJIA).

5.1 OcHoBHas JiuTEepaTypa:

1. Heopranunueckas xumusi. YueOuuk./ A.B. IlleBenbkoB, A.A. JIpo3noB, M.E. TamMm; mox.pe.
A.B. IlleBenbkoBa.- M.: JJaboparopwust 3nanwmii, 2021.-586 c. ISBN 978-5-00101-029-6

2. Heoprannueckas xumus. [Ipaktukym/ E.W. ApmamnukoBa, E.JI. JlemugoBa, B.A. Anemwusn;
nox pen. A.B. IlleBenskoBa. M.: Jlaboparopus 3nanuii, 2021.-473 c¢. ISBN 978-5-00101-031-9
3. Heopraauueckas xumus. Bonpock! u 3amauun / E.B. Kaprniosa, E.W. Apnamnnkosa, I'.H. Ma3o
u 1p.; nmox pen. A.B. HlesenskoBa. M.: JIabopatopust 3nanwmii, 2021.-174 c¢. ISBN 978-5-00101-
030-2

4. AxmetoB, H.C. O0mas n HeopraHudeckas XuMus [DIeKTpOHHBIN pecypc] : yued. —
OnektpoH. naH. — Cankt-Ilerepbypr : Jlawp, 2014. — 752 c¢. — Pexum poctyma:
https://e.lanbook.com/book/50684

5. 'punByn, H. Xumust anemeHToB: B 2 T. (KOMIUIEKT) [ DIEKTPOHHBIN pecypce] : cipas. /
H. I'punByn, DpHiio A.. — DnekTpoH. 1aH. — Mocksa : M3natensctBo "JlabopaTopus 3HaHuit",
2017. — 1348 c¢. — Pexum nocryna: https://e.lanbook.com/book/94157

6. Heopranmueckas xumusi: B 3-x tomax/ Ilox pen. FO.[. Tperpsikosa: T1: ®dusuko-
XUMHYECKHE OCHOBBI HEOPTaHWYECKOW XUMUU: YUeOHHMK Ui CTYyH. BbICHIL.Y4eO. 3aBeleHuit/
M.E. Tamwm, O.J1. Tpetssikos; - M: M3garensckuii eHTp «Akagaemus», 2004. — 240c.

7. Heopranuueckass xumus: B 3-x tomax/ Ilog pen. FO.Jl. TperbsakoBa: T2: Xumus
HETEePEXOHBIX JJIEMEHTOB: YUEOHHWK i CTy[. BbIcuLyueO. 3aBeaeHuit/ A.A. Jposnos,B.I1.
3nomanos, I"H. Mazo, ®.M. Cnupunonos; - M: Usnarensckuii neHtp «Axagemus», 2004. —
368c.

8. Heopranuueckas xumust: B 3-x tomax/ Iloxg pea. FO.Jl. Tperbskoa: T2: Xumus
nepexoaHbIX ieMeHToB KH.1: YueOnuk ans ctyn. Beicul.yued. 3aBenenuit/ A.A. [Ipo3nos,B.I1.
3nomanos, I H. Mazo, ®.M. Cnupuznonos; - M: Uznatensckuil nentp «Axaaemus», 2007. —
352c.

9. Heoprannueckast xumust: B 3-x tomax/ Ilog pen. FO.Jl. Tperbsakosa: T2: Xumus
nepexoaHbIX ieMeHToB KH.2: YueOuuk mns ctyn. Beicul.yued. 3aBenenuit/ A.A. [Ipo3nos,B.I1.
3nomanos, I H. Ma3zo, ®.M. CnupuaoHos; - M: U3natensckuil neHTp «Akagemus», 2007. — 400
c.

10. Apnamnukosa, E.M. COopHuK 3a1a4 1o Heopranudeckoil xumuu [Tekct] : yue6HOe
nocobue g cryaenros / E. U. ApnamnukoBa, I'. H. Mazo, M. E. Tamm ; nox pexn. 1O. /1.
TperbskoBa. - M. : Akanemus, 2008. - 208 c. - (Bricmee mpodeccuonanbHoe oOpa3oBaHuUe.
EcrectBennble Haykn). - bubnumorp.: c. 206. - ISBN 9785769538797

11. 3aiines O.C. 3agauu, ynpaxHeHUs U BOIPOCHI IO XUMUU: Y4eO. mocodue Asisi By30B.
— M., Xumus, 1996. —432 c. - ISBN 5 —-7245 - 1008 -1

12. Ceupunor B.B., [Tonkosnu I'.A., Bacunwsena .. 3agauun, BOPOCH M yIpaKHESHUS
no oO1miel 1 Heopranndeckoit xumun. /MuHCK «YHuBepcuteTckoey, 1991. — 350 c.

13. O6mas u Heopranwueckas Xumus [Tekct] : ydeOHUK I CTYJCHTOB XUMHKO-
TeXHoJorn4eckux By30B : [B 2 T.] . T. 1 : Teoperudeckue ocHOBBI XxuMuu / mop pea. A. O.
BopoObeBa. - M. : Akanemkrura, 2004. - 371 c. - (Yuebnuk st By3oB). - ISBN 5946281291.

14. O6mas u Heopranuyeckast Xumus [TekcT] : yueOHHUK A CTYACHTOB BY30B : [B 2 T.] .
T. 2 : Xumudeckue cBOMCTBA HeOpranndeckux BemecTs / [A. @. BopobseB u ap.] ; mox pen. A.


https://e.lanbook.com/book/50684
https://e.lanbook.com/book/94157

®. BopoObeBa. - M. : Akanemkuura, 2007. - 544 c. - ABTOpBI yKa3aHbl HA 00OPOTE THUT. JIUCTA. -
Bubmuorp. : c. 543. - ISBN 5946282565.

15. baraesa, E.B. 3agauu u ynpaxxuenus mo obmielt xumuu [Tekct] : yueOHOe mocodue
JUISE  CTYJIEHTOB  KIACCHYECKUX  YHUBEPCHTETOB, OOYYAIOIIUXCS 1O  HEXMMHYECKUM
crnenuansHocTsM / E. B. bataeBa, A. A. bynanoga ; mox pea. C. @. JlynaeBa ; Mock. Toc. yH-T
um. M. B. JlomonocoBa, Xum. ¢ak. - M. : Axamemus, 2010. - 156 c. - (Beicuee
npodeccuoHaibHOe oOpa3oBaHue. EcrecTBeHHBbIE Hayku). - buOmmmorp.: c. 154. - ISBN
9785769568978.

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

1. CyBopoB, A.B. O6mas xumus [Tekct] : yueOHUK mJis CTyaeHTOB By30B / A. B.
CyBopoB, A. b. Hukonbckuii. — CII6. : Xummzgat, 2000. - 623 c. : wi. - (YueOHUK 17151 BY30B). -
Bubmumorp.: c. 593. - ISBN 5938080045

2. Cysopos, A.B. Bonpocs! 1 3agaun no o6meit xumun [Tekcr] : yauebHOe mocodue
TSt cTy1eHTOB By30B / A. B. CyBopos. - CII0. : Xumusgar, 2002. - 304 c. - (YueOHUK 115
By30B). - ISBN 5938080258

3. Kocteipuna, T.B. (Ky6I'Y). O6mas xumust [Tekct] : 1ab0paTOpHBIA MPaKTHKYM.
[U. 1] / T. B. Kocteipuna, T. I1. Cropoxkenko, B. A. Bonbiakun ; M-Bo 00pa3oBaHus U HAyKH
Poc. ®enepauun, Kybanckuii roc. yH-T. - Kpacnomap : [KyOaHckuil rocyaapcTBEHHBIN
yHuBepcurer], 2015. - 113 c.

4, Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekct] : 1a00paTOpHBIA MPaKTHKYM.
Y. 2 /T. B. Kocteipuna, T. I1. Ctopoxenko, B. A. BonsinkuH ; M-Bo 0o0pa3oBanus u Hayku Poc.
Oenepanun, Kybanckuii roc. yH-T. - KpacHogap : [Ky0aHckuii rocy1apcTBEHHBIH YHUBEPCUTET],
2016.-97 c.

5. [TpakTukym no obuieit u Heopranudeckoit xumuu [Tekcr] : yueGHOe mocodue amns
ctyneHToB By30B / [B. B. barpakos u ap.]. - M. : KonocC, 2007. - 464 c. : un. - (YueOHUKH U
yueOHble MOcoOUsl A CTYJEHTOB BBICHIMX YYEOHBIX 3aBeJCHUI). - ABTOpPbHI yKa3aHbl Ha
obopote Tut. 1. - ISBN 9785953204996.

6. 3aiinieB, O.C. Xumus [Tekct] : yueOHuMK ans cryaeHToB By30B / O. C. 3aiines ;
Mock. roc. yu-r uMm. M. B. JlomonocoBa. - M. : Axazemus, 2008. - 540 c. - (Bsicuiee
npodeccuonansHoe oOpazoBanue. EctecTBeHHble Hayku). - bubmuorp.: c. 536. - ISBN
9785769542701.

7. Jlugun, P.A. TectoBble 3amaHus TO OOIIEH W HEOPraHMYECKOW XUMHH C
pemenusimu U otBetamu [Texct] / P. A. Jlugun, E. B. CaBunkuna, H. C. Pykk, JI. IO.
Amuk6eposa. - M. : BUHOM. Jlaboparopus 3uanmii, 2011. - 230 c. - ISBN 9785947741704.

8. [TpakTikym o obuieit u Heopranndyeckoil xumuu [Tekcr] : yuebHOe mocobue ans
cTyneHToB By30B / AnukOepona JI. 10. u ap. - M. : BJIAJIOC, 2004. - 319 c. : wi. - (ITIpaktukym
IU1st By30B). - bubnumorp.: ¢. 311. - ISBN 569101143X

9. Ceepmiosa, H.JZI. O6mass u HeopraHuveckass XUMHUS: SKCIICPUMEHTAIBHBIC 33a9d U
yhpaxHeHus: [DneKTpoHHBIH pecype] : ydeOHoe mocobue / H. JI. CsepmmoBa. — CIIG.:
N3narensctBO «Jlawby, 2013. - 352 c. - (YuebHuku it By3oB. CrenuanpHasi JIUTepaTypa). -
ISBN 9785811414826. — Pesxxum nocryna: https://e.lanbook.com/book/13007#book_name

10.  Pamcpaen D.H. Hauvana coBpemennoi xumuu. Cripas. u3a. [lep. ¢ anrn. / [lox pen.

B.1. bapanosckoro, A.A. bentoctuna, A.. Epumona, A.A. Ilorexuna. — JI.: Xumusa. 1989. —
784 c. —ISBN 5 — 7245 — 0127 - 9.

5.3 llepuoguyecKkue u3IaHus:

1. «KypHas HEOpraHUYECKON XUMUM.
2. «KypHai o0Imiei XUuMHH».

3. «KoopauHalmoHHAsT XUMUS.


https://e.lanbook.com/book/13007#book_name

4. «XUMHUS U )KU3HDLY.

5.4 TIlepeyenbr pecypcoB HH(OPMAIMOHHO-TEJEKOMMYHHUKAIMOHHON  ceTH
«HTEepHET», HEOOXOAUMBIX /115l OCBOEHHUS TUCHUTLIUHBI (MOTYJIsI).
DJIeKTPOHHO-0MOMoTeuHbie cucteMbl (IBC):
DBC «FOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3BbC «BOOK.ruy» https://www.book.ru
3BC «ZNANIUM.COM» www.znanium.com
3bC «JIAHb» https://e.lanbook.com
. MlaTepHeT caliThl Beaylmux rocynapcrBeHHbIX BY30B u HayuHbIX opranu3zanuii PO
Mry, CHGFY PXTY, HI'Y, IO®Y wu nap.), Hanpumep xumudeckoro Qaxyiaprera MIY
Www.chem.msu.ru
7. Xumuyeckuii mopran WWw.chemport.ru.
8. Caiit kadenps! obOmiei n Heopranndeckor xumun PXTY http://onx.distant.ru/
9. www.alhimik.ru
IIpodeccnonanbubie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYLINX 3alaHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
wiatdopme HayuHbIX )KypHamoB HOMKOH http://archive.neicon.ru
7. HamumoHanbpHas »IIeKTpOHHAs OuOMMOTEKa (IOCTyn K DIEKTPOHHOM OubnuoTrexe
nuccepranuii Poceuiickoit rocynapcreennoit ouonuoreku (PI'B) https://rusneb.ru/
8. OnektponHas komekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/
Pecypcbl cBoOOAHOTO 1OCTYNA:
1. AwmepukaHcKas nmaTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/
2. TlomHbIe TEKCTHI KaHAJCKUX aucceprtanuit http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. HWundopmanuonnas cucrema "EqmHoe okHO q0ocTyna K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;
5. Enwmnas koyuekuus nupoBbIX 00pa3zoBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

o E

g wnh e

Co0cTBeHHbIE YJIEKTPOHHbIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'y:

1. Cpena MoayibpHOTO AMHAMUYecKoro ooydenus hitp://moodle.kubsu.ru

2. ba3a y4eOHBIX [UIAHOB, Y4EOHO-METOIMICCKUX KOMILIEKCOB, TyOIHKALIUHA 1
koHpepentmii http://mschool.kubsu.ru/

3. bubnuoreka HHOPMAIIMOHHBIX PECYypPCcOB Kadeapsl HHPOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOB KyoI'Y _http://docspace.kubsu.ru/



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.chem.msu.ru/
http://www.chemport.ru/
http://onx.distant.ru/
http://www.alhimik.ru/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
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 yKa3zaHusl JJisl OOYYAIOIIMXCSl IO OCBOEHHMIO JAWCHMILIMHBI
(MmomyJin).

B coorBerctBun ¢ tpeboBanmsimu PI'OC BO mpenonaBanue y4eOHON AMCIUTUIMHBI
«Heopranunueckast XuMus» IpeycMaTpUBACT KOMIIETEHTHOCTHBIHM MOAX0/1 B y4ueOHOM Ipoliecce,
KOTOpBI OCHOBBIBA€TCS HAa WHHOBAIIMOHHBIX IICHXOJIOTO-IEJarOrMUYeCKUX TEXHOJIOTHUSX,
HAIPAaBJICHHBIX Ha MOBbIIIeHNE YPPEKTUBHOCTH U KauecTBa GOPMUPOBaHUS MTPO(DHECCHOHATBHBIX
HaBBIKOB oOydaronmxcsi. OCHOBHBIMU (hopMamMH OOYyUEHHUs SIBIISIOTCS: JICKIIMU, CEMHHAPCKHUE
3aHATHUS U JJa0OpaTOpHBIC PaOOTHI.

B pazpaboraHHOil TporpaMMe HCIOJNb30BaHBl AKTUBHBIE W WHTEPAKTHBHBIC (OPMBI
00y4eHUs: TUCKYCCHH, MPOOIEMHBIE JISKIINH, PEllIeHNne MPAKTHUECKUX 3a1ad U KeicoB, padoTa B
COCTaB€ MaJbIX FPYyIII.

Jlns ycnemHoro OCBOEHHUsl NUCUMILIMHBI «HeopraHnueckass Xumus» KaxAbld CTYJIEHT
oOecrieunBaeTcsi y4eOHO-METOAMUECKUMH MaTepualiaMd (TEMAaTUYeCKHMMHU ITUTaHAMH JICKIIHA,
CEMHUHAPCKUX U TaOOPATOPHBIX 3aHATUH, yUeOHO-METOUUYECKON TUTEPaTypOid, 1abopaTOPHBIMU
[IPAKTUKyMaMH, TUIIOBBIMU 3aJja4aMu).

Paznuunble Buapl y4eOHOUM pabOThI, BKIIOYAsS CAMOCTOATEIbHYIO padoOTy CTYACHTA,
CIOCOOCTBYIOT OBJIQJICHUIO KYJIBTYpPOH MBIIUICHHS, CIIOCOOHOCTHIO B NMHUCHbMEHHOW W YCTHOM
peur JIOTUYECKH TMPaBUIBHO O(OPMHUTH OCHOBHBIE TIOJIOKEHUS IUAAKTHUECKUX EIUHUIL
JTUCHUTUIMHBL, T.€. (popMUpYEeTCS CHCTEMHBIH MOAXOJ K aHAIM3Y XUMHUYECKOW WH(OpMaIuHy,
BOCTIPUATHIO HMHHOBALIMH, YTO CIIOCOOCTBYET TOTOBHOCTH K CaMOCOBEPIICHCTBOBAHHUIO,
camMopeai3aIliy, JHIHOCTHON U MPEAMETHOHN pedIeKCuu.

TemaTnka nexuuil, CEeMHUHAPCKUX 3aHATHH U Ja0OpAaTOPHBIX PAaOOT COOTBETCTBYET
COJIEP’KaHUIO MTPOTPAMMBI IUCHUTUIMHBI.

Jlekuuu 4uTaroT 1O Hanbosee BaKHBIM pazjenaM nporpammbl. OHU HOCAT MPOOJIEMHBIN
xapakrep U (OPMHUPYIOT Yy CTYJIEHTOB CHCTEMHOE MpeJCTaBlieHHe 00 H3y4yaeMbIX paszernax
npeaMera, 00ecreynBaoT YCBOGHHE MMU OCHOBHBIX NPUHIMIIOB M TOJIOKEHUH JUCIUITMHBI
«Heopranuueckass XuMHUS», a TakKe TOTOBHOCTb K BOCHPHUSATHIO HAyYHO-TEXHHUYECKHX
VHHOBAIUW U TEXHOJIOTHM.

CeMuHapckue 3aHATHS 00€CleyMBalOT NMPUOOPETEHHE U 3aKperieHue HEOOXOIMMBIX
HaBBIKOB U yMEHMH, (OpMUPYIOT NpodecCHOHATIbHBIE KOMIIETEHIIMH, TOTOBHOCTh K
CaMOCTOSITENIbHOM UM MHJMBUIYaJbHOW paboTe, MPUHATHIO OTBETCTBEHHBIX PELICHUM B paMKax
npodecCHOHATBHOMN 1eATENTbHOCTH.

Ha cemunHapckux 3aHsATUSIX IpenojiaBaTeNb oOpallaeT BHUMaHUE Ha CIOCOOHOCTH
CTyJ€HTa K JIOTMYECKOMY MBIIIJIEHUID U CAMOCTOATEIBHOCTH, IIPUMEHs1 B  CBOEH
MEeAarorn4ecko JAesITeIbHOCTH HWHHOBALMOHHBIA JMYHOCTHO — OPHEHTHPOBAHHBIN IOAXOJ
o0ydeHusl.

OTtnenpHBIE TEMBl pa3JieNoB JAUCHUUIUIMHBI CTYACHTHI MPOpadaThIBaAlOT CaMOCTOSATENbHO.
CopneprkaHue caMOCTOATEIbHON pabOThI: YTEHHE OCHOBHOM M PEKOMEHIyeMOW OMOIHUTEIbHON
JUTEpaTyphl, peUIeHHE CUTYallMOHHBIX 3aJlady, 4TO CIIOCOOCTBYET Pa3BUTHIO IMO3HABATEIbHOU
AKTUBHOCTH, TBOPYECKOI'O MBIIUIEHUS CTYACHTOB, IPUBUBACT HABBIKM CaMOCTOSITEIIBHOTO
novcka uHpopManuu, a Takke (QOopMHpyeT  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCOBEPILEHCTBOBAHUIO, CAMOPEAIN3ALIUN U TBOPUYECKON aJanTaluu.

B ocBoeHnu IUCHUIUIMHBI MHBAJUIAMH U JIMIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU
30POBBSl OOJBIIOE 3HAYEHHE MMEET WHIWBHUAyalbHas ydeOHas paboTa (KOHCYJIbTAllMU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAlMM IO MPEIMETY SIBISAIOTCA BaXXHBIM  (DAaKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUIYalU3alliid O0yYeHHUsI U yCTaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa



MCXAYy HNOpe€rnoJaBaTciicM H O6y‘IaIOH_[I/IMC${ HHBAJIMAOM HWJIHA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMHU 3J0POBbA.

7. Ilepeyenb MHPOPMALMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYIIECTBICHHH
00pa30BaTeJIbHOI0 NMPoLecca Mo AUCHUILIHHE (MOTYJII0).

7.1 IlepeyeHb HHPOPMANNOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA.

- Mcnonb30BaHue 2JIEKTPOHHBIX NMPE3CHTAIMH MPU MTPOBEACHUH JICKITUOHHBIX 3aHITHA.

- Hcnonb3oBaHHE DIEKTPOHHBIX MPE3CHTAUUMN IpU  3alUUTE HUHAUBUILYAIBHBIX
AKCTICPUMEHTAIBHBIX 3a71a4.

7.2 TlepeyeHb JMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrpaMMHOIO
odecreyeHus.

- Microsoft Windows

- Microsoft Office

7.3 IlepedyeHb cOBpeMeHHBIX MPO(decCHOHAIBHBIX 0a3 TaHHBIX H HHPOPMAITHOHHBIX
CIIPABOYHBIX CHCTEM:

1. DnekrponHas oubiaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

2. DnekTpoHHas oubimoreuHas cucrema M3narenscrea «Jlanby http://e.lanbook.com/.

3. DnekTpoHHas OuOIMOTeYHasi cucTeMa «YHHUBEpPCUTETCcKas OuOnMoTeKa OHIAiH»
www.biblioclub.ru.

4. DnexkTpoHHas oubsmorevHas cucrema «kOpaiim» http://www.biblio-online.ru.

5. Cpena MoaysibHOTO qUHAMU4ecKoro ooyuenus http://moodle.kubsu.ru/.

6. baza y4eOHbBIX IIaHOB, Pa0OYUX MPOrPAMM JUCIUILINH, TyOJUKAIMA U KOH(EPEHIHI
http://infoneeds.kubsu.ru.

8. MaTepI/IaJIbHO-TeXHI/I'leCKOQ o0ecnevyeHue MO AUCHHUILINHE (MOJIy.TIlO)

MarepualibHO-TEXHHYECKOE 00ecTIeYeHNEe TUCIUTUTHBI

Ne Bun pabor
(MOZyJIs1) U OCHALLIEHHOCTh

1. JIekoHHbIe 3aHATUS | YueOHas ayIUTOpHs U1 MPOBEACHUS 3aHATUH JIEKIIHOHHOTO
THUIA: KOMIUIEKT y4eOHOI Mebenn, KOpOTKO(POKYCHBII
MHTEPAaKTUBHBIN MPOEKTOP, MyJIbTUMEUITHAS Kadeapa,
J0CKa-dKpaH YHUBEpCaJlbHas, MEJIOBasi 1OCKa (ay JUTOPHS
322c¢).

2. CeMuHapckue 3aHsaTHs | YdeOHas ay JUTOPHs IS IIPOBEICHUS 3aHATHH CEMHUHAPCKOTO
TUIA. KOMIUIEKT yueOHON Mebenu, KOpoTKO(POKYCHBIN
WHTEPAKTUBHBIN MPOEKTOP, JOCKA-IKPaH YHUBEpCATbHAS,
MeJoBasi gocka (ayautopus 126c¢).

3. CamocrosiTenbHas [Tomemienue st caMOCTOATENbHOM pabOThI, OCHAILIEHHOE
pabora KOMILJIEKTOM y4eOHOI Mebenn, KOMIbIOTEPHON TEXHUKOM C
BO3MOXHOCTBIO ITIOAKJIOYECHHUS K CETU ((I/IHTepHeT» u
obecreueHHas TOCTYIIOM B AJIEKTPOHHYIO HH(DOPMAIMOHHO-
00pa30BaTeNbHYIO Cpeay YHUBEpCUTETA, (ayauTopus 431¢).

I'pynnoBele (MHIMBUIYyadbHBIE) KOHCYJIbTauu (ayautopus 425c, 416c), Tekymwmii
KOHTpoJb (ayautopus 439c) W NpOMEXKyTOUHas aTTecTalUsl MPOBOAATCA B ayJAUTOPHUSIX B
COOTBETCTBHUU C pacnucanuem (ayautopus 425¢, 416c¢).
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