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1 Henn u 3a1a4m U3y4eHus AUCHUILIMHBI (MOIYJIs).

1.1 Ileab ocBoeHUSs JUCUMILIHHBI.

(dhopMupoBaHHE Y 00yJarOIIMXCS COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUU, CBOMCTBAX
HEOPraHWYECKUX COCAMHCHHM, 3aKOHOMEPHOCTSX TPOTEKAHUS XUMHYECKUX IMPOIECCOB B
HEOPraHWYECKUX COCIUHEHUSX W ONPEICIICHUE POJU MPEIMETHBIX 3HAHWU B (DOPMUPOBAHUU
CUCTEMBl KOMIICTCHIMHA XUMHUKAa i1 J(PPEKTUBHOH amanTalii B YCIOBHSAX Oymymiei
npodeccHoHALHOM Cpe/IbI.

1.2 3apa4yu AUCHUIINHBI.

—  CdopmupoBaTh TeopeTHYECKH (YHIAMEHT COBPEMCHHONW XUMHHU KakK €IUHOM,
JIOTMYECKH CBSI3aHHOW CHCTEMBI.

— PacmupuTts 1 3akpenuTh 0a30Bbl€ MOHATUS XUMHUH, HEOOXOUMBIE [yl JaJIbHEUIIEro
W3Y4YEHHUS aHATUTHYECKOMN, OPraHu4eCKO U PU3NIECKON XUMUH.

—  CdopmupoBaTh CHUCTEMHBIM MOJAXOJ K PacCMOTPEHUIO M OMMCAHUIO XMUMMUYECKUX
SIBJICHUH, PEIICHUI0 MPUKIAIHBIX 3a]ad, CaMOCTOSITENIbHOM padoThl ¢ HAay4YHO-TEXHUYECKOU
JINTEPATYPOH.

— Pa3Burth cnocoOHOCTH K TBOPYECTBY, B TOM YHUCIIE€ K HAYYHO-HCCIEI0BATEIHCKOM
pabote, 1 BEIpabOTaTh MOTPEOHOCTH K CAMOCTOSITEILHOMY TPHUOOPETEHUIO 3HAHUH.

1.3 MecTo aucuuminHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeIbHOM NPorpaMmbi.

Hucuunnuna «Heoprannyeckass XUMHsD) OTHOCHUTCS K JUCHMILIMHAM 0a30BOM 4YacTH
o6moka bl yueOnHoro mana nHampaBiaeHuss 04.03.01 Xwumusi, HampaBiIeHHOCTb (MPOdUIIL)
«AHaIUTHYECKAs] XUMUS» U JIOTUYHO CBSI3aHA C OJHOBPEMEHHO H3Y4aeMbIMHU AMCLUIUIMHAMHA
«BBenenue B TepMouHaMuKy», «Kpucramiorpadpus», «Matemarrkay, «Ou3nka.

OcBoenne nucuumuiniel «Heopranuyeckass XuMus» HEOOXOAUMO KakK MPEALIECTBYIONIEEe
TUCHMIUIMHAM ~ 0a30BOM  4YacTH  «AHalIUTHYeCKas  XuMus», «Pusznyeckas  XUMHUS,
«Opranuyeckas XUMUsI», «XUMAYECKash TEXHOJIOTHS», a TAKXKE TUCHUIIINH BapUATUBHOU YaCTH
y4eOHOTro IJIaHa IMOATrOTOBKHM OakanaBpoB mo HampasieHuio 04.03.01 Xumusa — «Xumus
KOODAMHALIMOHHBIX ~ coeAuHEeHu», «CTpoeHue BewecTBa», «MeToapl  ucciaeaoBaHUs
HEOPraHMYECKNX U KOOPJAUHALMOHHBIX COEUHEHUN» U IPYTUX.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00yYeHHs MO JUCHUILIMHE (MOLYJIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3y/JIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHOM MPOrpaMMbl.

[Ipouecc wu3ydyeHHs [AUCUUIUIMHBI HaIlpaBieH Ha (QOpPMUPOBAHUE CIEIYIOIIUX
xommerenuii: OITK-1

No Hnnekc Conepxanue B pesynbrate nzyueHusi yaueOHOU JUCIUITITUHBI
- lj[ KOMIICT KOMIICTCHIIUU (I/IJ'II/I eé 06y‘laI-OH_II/IeC$I JOJI?)KHBI
| eHUUH YaCTH) 3HAThH YMeTh BJIaJleTh
1. OIIK-1 OCHOBBI KomunuectBenHo CHCTEMOI

COBPEM EHHBIX OINCHIBATE byHIaMEHTATbHBI
Teopuil B 007aCTH | SIBJICHHS U X XMMHYECKUX
o01eit 3aKOHOMEPHOCTH B | TIOHATHUH,
HEOPraHUYeCKOM HEOPraHUYeCKUX 06a30BBIMH

Crioco0eH aHaIM3upOBaTh ) N .
XHUMUH, CBOMCTBA CUCTEMAX; 3SHAHWSIMH

U UHTEPIPETUPOBATH
XUMHYECKHX HCIIOIB30BaTh byHIaMEeHTATbHBI

Pe3yNbTaThl XUMUUYECKUX
JJIEMEHTOB U UX TEOPETHIECKUE X pa3zienoB

IKCIIEPUMEHTOB, .. ;

o . | coennHeHMii; OCHOBEI XUMUH,

HAOJIIOICHUI U U3MEpEeHHi .
3aKOHOMEPHOCTH HEOpPraHHUYECKOM pacyeTHBIMU
HX U3MEHEHHS 110 XUMUH Ha s METOIaMH
neprojiaM u perieHAs OTIpeIeTICHAS
MOArpYIam MPAKTHYECKUX ¢busuko-
Tepuoanieckoit 3a1a4 XUMHAYECKUAX
CHUCTEMBI Ha BEJINYHH MPU
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No WNunekc Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIMILITUHBI
~ | xoMIIeT | KoMIleTeHIHU (WiH e€ 00yyJaronmecs: JOJKHbI
A CSHLIUU 4acTH) 3HATh YMeETh BJIaJIeTh
OCHOBE TEOPHH 0O peleHnu
CTPOCHHUHN aTOMOB, MPUKJIaAHBIX
MOJICKYJI U XUMHUYECCKUX
HEMOJICKYJIAPHBIX 3a/1a4,
BCHICCTB METOAAMHU
KOMIIJICKCHOI'O
CHUCTECMHOI'O
noaxoga K
pPacCMOTPCHUTIO
XUMHNYECCKUX
ImpoueccoB

2. CTpyKTypa M coep:kaHHe TUCHUTIIUHBI.

2.1 Pacnpeaesienne TPy10éMKOCTH IMCHMILJIMHBI 10 BUJaM padoT.

OOmast Tpymo€MKOCTh AMCHUIUIMHBI cocTaBimsier 8 3au.en. (288 wacoB), wux
pacmpeeneHre mo BujaaM paboT MpeicTaBiIeHo B TabIuIe
Bun yue6Hoit paboThl Bcero CemecTtpbl
4acoB (uacel)
1 2

KonTrakTHasi pa6oTa, B TOM YHcJIe: 212.6 108,3 104,3
AyauToOpHbIE 3aHATHS (BCEro): 204 102 102
3aHsATHS IEKIMOHHOTO TUIA 136 68 68
JlaGopaTopHbIe 3aHITHS - - -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHHAPHI, 68 34 34
MIPAKTUYECKHUE 3aHSATHS)
HNuasi koHTaKTHas1 padora: 8,6 6,3 2,3
KonTtposb camocrositensHOM pabotsl (KCP) 8 6 2
[Tpomexxyrounas arrectamus (MKP) 0,6 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 22 9 s
[TpopaboTka yueOHOTO (TEOPETUUYECKOTO) MaTepHraia 12 6 6
[TonrotoBka k 1a00paTOpPHBIM paboTaM - - -
IToaroToBKa K TeKyIeMy KOHTPOJIIO 10 5 5
KonTtpoJs: 53,4 26,7 26,7
IToaroToBka K 3K3aMeHy 53,4 26,7 26,7
Oo0mas Tpy10eMKOCTh yac. 288 144 144

B TOM 4YHCJie KOHTAKTHAS 212.6 108.3 104.3

padora

3a4. efy 8 4 4

2.2 CTpyKTypa IMCHUIIHHBI:

Pacrnipenenenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH TI0 pa3zesiaM AUCHUTIINHEIL.
Paznensl (TeMbl) TUCIUTUIMHEI, H3y4aeMble B 1 cemecTpe

HammenoBanwue pasnenos (Tem)

KommaecTBo yacoB

Bcero

AynuTtopHas
pabora

Bueayaut
opHas
pabora




J | 113 | JIP | CPC

1 2 3 4 5 6 7
1. |OcHOBHBIE NOHATHS U 3aKOHBI XUMUU 12 6 4 - 2
2. |JuepreTuka W HampaBieHHE XMMHUYEeCKHX npouecco | 15 | 10 4 - 1
3.  |Xumuueckas KHHETHKa 15 | 10 4 - 1
4.  |MHOroKOMIIOHEHTHbIE CUCTEMBI; PACTBOPBI 19 | 10 8 - 1
5.  |OkucInTENbHO-BOCCTAHOBUTENBHbIE PEAKLIUU 13 | 10 2 - 1
6. Crpoenue atoMa. Ileproanueckuii 3akoH U 17 | 10 6 i 1

MEepPUOINYECKasi CUCTEMA

7. |CocTaB aTOMHOTO sI7Ipa, paTHOAKTUBHOCTh 3 2 - - 1
8.  [Xummueckas cBs3b 17 | 10 6 - 1
Hmoeo 111 | 68 | 34 - 9

[Ipumeuanue: JI — nexuuu, 13 — npaktudyeckue 3auarus / cemuHapsl, JIP — maGopaTtopHsbie
3anstusi, CPC — camocrosrensHas paboTa CTy/IeHTa

Paznensl (TeMbl) TMCIUIUIMHBI, U3y4aeMble B 2 CEMECTpe

KonuuecTBo yacos
AynuTtopHas Bueayur
Ne HanmeHnoBanue pa3zesnoB (TeM) Beero pabota OpHast
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
9. |Bomopon, ero coenuHeHus 8 2 2 - 4
10. |p-snementsr VII rpynmsr 14 6 2 - 6
11. |p-snements VI rpynmsl 14 6 2 - 6
12. |p-snemenThI V rpyIibl 12 4 2 - 6
13. |p-snementsi IV rpynmsr 12 4 2 - 6
14. |p-snementsi 11 rpymmsr 10 2 2 - 6
15. |s-anemenTsl I rpymmsl 8 2 2 - 4
16. |s-anemenTsl | rpymmbl 8 2 2 - 4
17. |WueptHBIC Ta3bl 3,8 2 - - 1,8
18. |KomriuiekcHbIE cOeIMHEHNS 15 6 2 - 7
19. |d-smementsi IV rpymisn 12 4 2 - 6
20. |d-anemeHTsl V rpymnmb 12 4 2 - 6
21. |d-snementsl VI rpymisl 12 4 2 - 6
22. |d-snements! VII rpymmb 12 4 2 - 6
23. |d-anementsl VIII rpymims 12 4 2 - 6
24. |d-anementsi I rpymib 12 4 2 - 6
25. |OnemenThl no60yHOM noArpynmnsl 11 rpynmst 12 4 2 - 6
26. |9nemenTsl no60uyHOM noarpynmnsl [1I rpynmst 12 4 2 - 6
HUmoezo 182,8| 68 34 - 13
‘Hmozo no oucyuniune: 226 | 136 | 68 - 22
2.3 Conep:xanue pa3aesoB (TeM) THCHUNIAHBI:
2.3.1 3aHATHA JTeKIMOHHOIO THIIA.
®opma
No Hanverosarie paszerna Copneprxanue paszzena (TeMbl) TEKYIIIETO
(Temsr)
KOHTPOJISI




2 3 4

OcHoBHbIE MOHATUSL U |ATOMHO-MOJIEKYJIsIpHAst TeopUsl. OCHOBHbIE VYcrHbli
3aKOHbI XMMHH CTEXMOMETPUUECKHUE 3aKOHBI. ['a30BbI€ 3aKOHBI. ompoc
[ToHsiTHE O XMMUYECKOM DKBUBAJICHTE, 3aKOH KonTposbHas
9KBHMBaJIEHTOB. OnpeieIeHNe aTOMHBIX Mace pabora
JJIEMEHTOB.
JHepreTuKka u [TonATHA: TEpMOAMHAMUYECKAs CHCTEMA, YcTHbI
HanpasJieHUe napaMeTpsl (QyHKIIMHA) COCTOSHUS. BHYTpEeHHSS ompoc
XMMHYECKHMX NMPOLECCOB [PHEPTHs, TEIJIoTa, padoTta. [lepBrIii 3ak0oH KonTposbHas
TEPMOJIMHAMUKH, IPUMEHECHUE B XUMUH: 3aKOH pabora

I'ecca, cnenctBus u3 3akona ['ecca. CtanmaptHoe | KosmokBuym
COCTOSIHUE BEIIECTBA, CTAHIAPTHBIE SHTAIBIINN
o0OpazoBanus. TepMOXUMUYECKHE PACUETHI,
OoCHOBaHHBIE Ha 3akoHe ['ecca, nukn bopua-I"abepa.
[ToHATHE O PABHOBECHBIX IIPOLIECCAX B XUMUYECKOMN
TepMmoiuHamMuKke. CaMOnpou3BOJILHOE U
HECaMOTPOU3BOJIbHOE MPOTEKaHUE MPOLIECCOB.
Bropoii 3akoH TepmoanHamMuky. M3meHeHne
SHTPOMUU B Pa3IMYHbIX Mpolieccax (XUMHUYEcKas
peaxiusi, HarpeBaHue BellecTBa, (a30BbIi epexo/,
paciupeHnue raza). BepostHocTHas TpakTOBKa
MOHATHA “SHTponHs , ypaBHeHUe bonprMana.
Tpertwuii 3akoH TepMoauHaMuKH (Tioctynar [lnanka).
Pacuer aGCOMOTHBIX 3HAYEHUN YHTPOITHH.
Kputepuu camonpou3BoJIbHOTO MPOTEKAHUS
XMUMHUYECKUX MPOIECCOB B PA3IMUHBIX CUCTEMAX.
Oueprus ['m606ca. Dueprus ['enpmronbia. [Tonstue
0 XMMHUYECKOM NoTeHuuane. TepMoauHaMuyecKkuii
BBIBO/JI 3aKOHA JACWCTBYIOIINX Macc. YpaBHEHUE
M30TEPMbI XUMUYECKOM peaKIiu.

XuMnuyeckass KHHeTHKA |CKOPOCTh XMMUYECKON peaKIUU. 3aBUCUMOCTh VYcrHblid
CKOPOCTH peaKlUy OT KOHIEHTPALUU pearupyromnx orpoc
BellecTB. MexanusM peakiuu. [lopsaaok u KonTposbhas
MOJIEKYJIIPHOCTb peakiuu. Kunetnueckrue KpuBbie pabota
peaxiuii IepBoro ¥ BTOPOro MOPSIKOB, KomnnokBuym

OTIPEJCIIEHNE KOHCTAHTBI CKOPOCTH U MOPSAAKa
pEaKUU 110 SKCIEPUMEHTAIbHBIM JAHHBIM.
3aBUCHUMOCTb CKOPOCTH PEAKLUHU OT TEMIIEPATYpBbI:
npasuio Bant-I'odda, ypaBHeHue Appenunyca.
[IpencraBienue o TEOpUM aKTUBHBIX CTOJIKHOBEHUN
Y TEOPUH aKTUBUPOBAHHOT'O KOMILIEKCA,
(Gu3UUecKuil CMBICI MPEAIKCIOHEHIIUATIBHOTO
MHOJKHTENS B ypaBHeHUN Appenunyca. Karanus.
Xumnueckoe paBHosecue. [Ipunnun Jle Hlatense.

2 3 4
MHuorokomnonenTHble |['ereporenHsie paBHoBecus. [lonsTue o ¢ase, YcTHBIH
CHCTEMBI; PACTBOPHI  |HE3aBUCUMOM KOMITOHEHTE, YHCJIEe CTeIeHEeH OIIpocC
cB000abl. OCHOBHOM 3aKOH I'€TE€pOTrE€HHOTO KonTtposnpsHas
paBHoBecus (mpasuiio ¢a3 ['n60ca). Anarpammol pabota

COCTOSIHUSA, (pa30Bas AUarpamma Bojbl. /luarpammsl
COCTaB — CBOMCTBA JUIsl MPOLIECCA KPUCTAIIIN3ALMU B
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JIBYXKOMIIOHEHTHBIX CUCTEMAX PA3JIMYHOTO BUJA.
TBepabie pactBopsl. XKuakue pactBopbl. CriocoObl
BBIPAYKEHUS COCTaBa pacTBopa. PacTBOopuMOCTb.
DHepreTuka MpoLeccoB pacCTBOPEHUS, BIUSIHNE
SHTAIBIUHUHOTO U SHTPOMUUHOTO (HaKTOPOB.
Wneansubie pactBopsl. 3akoH Paynsa. Kunenue u
3aMep3aHue pactBopoB. Onpenenenne
MOJIEKYJISIPHOM Macchl B 30YJIMOCKOTTUYECKOM H
Kpuockonuueckom meroze. Ocmoc. OcMoTHUYECKOE
naBiieHue. OTKIOHEHHUS PACTBOPOB OT UICAJIbHOCTH.
AxtuBHOCTh. KO3 PUIIMEHT aKTHBHOCTH.
DIEeKTpOIUTHYECKas qucconuarus. Mzotonnueckuit
koadumment. Teopus Hedas — Xrokkens st
pPacTBOPOB EKTPOJUTOB. CUIIbHBIE U Clla0ble
ANEeKTpoNUThI. Jlucconmanus ciadbiX 3JEKTPOIUTOB.
KoHcranTa 1 crenens nucconnanuy. 3aKoH
paz6asinenust OctBanbpaa. PaBHOBecHe Mex Ty
pacTBOpOM 3JeKTpoiuTa u ocaakom. [Ipousseaenue
PacTBOPUMOCTH. Y CIIOBUE BBIMAICHUS OCaKa.
Conesoit addekr. [Juccornmanus BOIbI.
Bonopoansnii nokasarens. Pacuer pH pactBopos
KHMCJIOT M OCHOBaHMH. ['maponus coneit, pacuetr pH
PacTBOPOB T'UAPOIU3YIOUIUXCS COJIEH, YCIOBUS
POTEKaHUS «HEOOPaTUMOT0» TUIPOIIH3A.
Bbydepusie pactBopsl, pacuet pH, 6ydepnas
e€MKOCTb. OCHOBHBIE MIOJIOKEHUS TPOTOIUTHIECKOU
teopun bpencrena-Jloypu, npuMmeHeHue K
peakuusM HeHTpaau3aluu, TUCCOLNalny,
TUAPOJIN3A, TPOTEKAIOUINIM B BOJIHBIX PaCTBOPAX;
COMpPSDKEHHBIE Mapbl KUCIOT U OCHOBAHUH.
[Ipumenenue teopun bpencrena-Jloypu k
HEBOAHBIM pacTtBopam. Teopus JIbtorca. OCHOBHbIE
noHstust Teopun [Tupcona, xecTkue u Mrkue
KUCJIOTHI K OCHOBAHMU S, TPUMEHEHHUE TEOPUH K
peaxIusaM KOMIUIEKCO0Opa30BaHusi, 00ObSICHEHHE
YCTOWYMBOCTU KOMILIEKCOB.

2 3 4
OKHCIAUTENBHO- OKHCIUTETbHO-BOCCTAHOBUTEIIHHBIC IMPpOLECChI KaK YcTHBIN
BOCCTAHOBUTECJIBbHBIC |PCAKIIHNU IICPCHOCA SJICKTPOHA. OKucIuTenu U ompocC
peaKkuuu BoccTaHoBUTEIH. COCTaBICHUE ypaBHCHI/Iﬁ

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM,
IIPOTEKAIOIIUX B BOJAHBIX PaCTBOpPaX METOLOM
MOHHO-MOJIEKYJIIPHBIX ITOJIypEaKIUi.
KonnuecTBeHHBIE XapaKTEPUCTUKN OKUCIUTEIBHO-
BOCCTaHOBUTENBbHBIX IEPEXO/I0B. DIEKTPOAHbBIE
IIOTEHIMaJIbl METAJUIOB. ["albBaHUYECKUN DIIEMEHT.
BoopoiHbIi1 311€KTpOJ U BOJOPOJHBINA HYJIb
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oTcueTa noTeHuanoB. CTaHiapTHBIE YCIOBUS U
CTaHJApTHBIN NOTEHIMAI NoJypeakuuu. Ta0auist
CTaHJAPTHBIX BOCCTAHOBUTEIIBHBIX [IOTCHIIAAIIOB.
Hcnonp3oBanne TaOIMYHBIX JaHHBIX IS OIICHKU
BO3MO’KHOCTH IIPOTEKAHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUHA B CTAHIAPTHBIX
ycinoBusX. YpaBHeHuss HepHera juist noTeHnmana
3JIEKTPOJIa U IS peaokc-peakuun. Biausaue pH Ha
BEJIMYUHY [TOTEHIUAJIOB BOJAOPOIHOTO,
KHCJIOPOJIHOTO U APYTUX JIEKTPOJOB. Y4acTHe
BO/JIbl B PEAKIUAX B KAYECTBE OKUCIUTENS U
BOCCTaHOBUTES, 3aBUCUMOCTh OT pH. Cxembl
Jlatumepa. DEeKTpoJIU3 pacCTBOPOB U PaCILIaBOB,
IIPOLIECCHI, IPOTEKAOIINE HA KATOAE U aHOJE, YUET
BIIMSIHMS INIOTHOCTH TOKA HA 3JIEKTPOIHBIN
noreHman. Kopposus MeramioB, MEXaHU3M
AIEKTPOXUMHUUECKOU KOPPO3UH, CIIOCOOBI 3aIIUTHI
OT KOPPO3HH.

Crtpoenue aTtoma.
Ilepuoguveckuii 3aK0H
U NepUOAUYeCKas
cucreMa

PazButHe npeacTaBiaeHui O CTPOEHUM aTOMA.
Mogemu Tomcona, Pezepdopna, moctymarst bopa.
KBaHTOBO-KOPIYCKYISIPHBINA TyaJIn3M, TUIIOTE3A /1€
Bbpoiins, BoJIHOBas MpUpPOJIa JIEKTPOHA, TPUHIUIT
HeomnpeaeneHHoCTH [ elizenOepra. BoimHoBast
dbyHKIUA nekTpoHa. YpaBHenue [lIpenunrepa.
PanuanbHas u opOUTaNbHAS COCTABIISIONINE
BOJHOBOU (pyHKIMH. [ToHATHE O KBAHTOBBIX YHCIIAX.
[Topsiiok 3amoyiHEHUs IEKTPOHHBIX 000JI0YEK.
3aBUCHMOCTD PHEPTUM OPOUTAJIEH OT IJIIAaBHOTO U
opOuTaNbHOrO KBaHTOBBIX unceln. [Tpunuun [Taynu.
[TpaBuno Xynna. [IpaBuna KiieukoBckoro.
[lepunoanueckuii 3akoH. [lepnonnueckas cucrema
MenaeneeBa. CBoKCTBa aTOMOB: paJInyC, SHEPTUsI
MOHU3ALIMH, CPOJICTBO K 3JIEKTPOHY,
3NeKTpooTpUIaTeNbHOCTh (110 [lonuHry,
Mannukeny, Onpeny-PoxoBy), BaleHTHOCTb U
cTeneHb okucieHus. [lepuoiuyHOCTh B ”3BMEHEHUH
CBOMCTB aTOMOB XUMHUYECKHX dNieMeHTOB. O01iue
CBOMCTBA PA3JIMYHBIX KJIACCOB XUMHUYECKUX
3JIEMEHTOB.

VYcTHbli
orpoc
Komnoksuym

2

3

4

.| CocTaB aTOMHOrO fApa,
PaAu0AKTUBHOCTH

CocraB atoMHOrO sifipa. JledexT Macchl.
3aBUCUMOCTb YCTOMYMBOCTH SIIEP OT YUCIIA
HYKJIOHOB. PalnoakTUBHOCTb. 3aBUCUMOCTh
CKOPOCTH paJHOaKTUBHOIO pacraja OT Ynucia
yactull. [lepnoxa nonypacnana. SnepHele peakuuu.
Peakuuu neneHus U CUHTE3a sIEP.

YcTHbIN
OIpoc
KomnokBuym

8.| Xumuueckas cBA3b

[Ipupoa xumuueckou cBsi3u. TUnuuHas
3aBHCUMOCTD IIOTEHIIMATIbHON YHEPTUU CUCTEMBI OT
MEXKBSIZIEPHOIO PACCTOSHUSL. XapaKTEePUCTUKH
XUMHUYECKOM CBSI3U: dHEprus, JuinHa. MloHHas CBs3b.

YcTHBIN
oIpoc
KomnokBuym
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Pacuer sHEprun MOHHOM CBS3U U DHEPTUU
KpUCTAJUIMYECKON pelieTky. BinsHue pazmepos
MOHOB U UX 3apsija Ha CTENIEHb MIOHHOCTH CBS3H,
npaswiio dasgHca. OCHOBHBIE MTOJI0KEHUSI METO1a
BajieHTHbIX cBsi3elt (BC). Cnocob nocrpoenust
BOJIHOBOU (pyHKIIMU MOJIeKYIbl. OOBsICHEHHE
IPUYMHBI YCTOMYMBOCTU MOJieKyl B MeToie BC.
HamnpaBiieHHOCTb M HAaCBIIIaEMOCTh KOBAJIEHTHBIX
CBA3€H, G- U T-CBA3M, TEOPUS PE30HAHCA, TEOPUS
rudpuaAM3auy AaTOMHBIX OpOUTaIel, MEXaHU3M
00pa3zoBaHus JOHOPHO-AKIIENITOPHOH CBS3U. MeTo
OTTAJIKWBAHUS JIEKTPOHHBIX Map BaAJIEHTHOU
00o0s0uku (Meron I'niiecnu), 3aBUCUMOCTh
TE€OMETPHUH MOJIEKYIN OT KOJINYECTBA U BUJA
NEKTPOHHBIX Map. OCHOBHBIE MOJI0KEHHS METO/1a
MoJIEKYIIApHBIX opoutaneit (meroq MO JIKAO).
Crnioco0 nocTpoeHus: BOJIHOBOM (DyHKIIUU
MoJ1eKynbl. OObsCHEHUE TPUYUHBI YCTONUHNBOCTH
MoJiekyls B metosie MO. Bunpl apyxuentpossix MO
(CBSI3BIBAIOIIME U PA3PBIXJIAIOLINE Gs, Gp, Gsp, Od, Tp,
T4, Og — OPOUTAIIN, TPUMEPHI HECBSI3BIBAIOIITUX
opOutaneit). Jueprernueckue nuarpammbel MO
JIBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI 3JIEMEHTOB |
u Il nepuopa. Ilopsimok cBS3U B MOJIEKYJIE.
MaruuTHbIe cBOMCTBA BellecTB. [TocTpoenue
sHepreTudeckux auarpamMm MO nIByXaTOMHBIX
reTeposiiepHbIX Mosiekya. [lonstue o
MHOTOIIEHTPOBBIX MO, 00BSICHEHHE YCTOMYUBOCTH
ANEKTPOHHOICDUITUTHBIX U
AEKTPOHHOU30BITOYHBIX COEAMHEHUN METOIOM
MO. MexMOoNIeKyIIpHOE B3aUMOICHCTBUE (CHITBI
Ban nep Baanbca): qunosb-numonsHOE,
WHIYKIIUOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBUA.
BonoponHas cBs3b: HHTEpIIpeTanus B paMKax
MeTo10B BC u MO, BiiMsiHuE HaIU4us BOJIOPOAHOM
CBSI3U Ha CBOMCTBA BeleCTB. MeTaminueckast CBs3b.
OObscHEeHUE CBOMCTB TUAIIEKTPUKOB, METAILIOB,
MOJIYIPOBOJIHUKOB C UCIOJIb30BAHUEM 30HHOU
TeOpUH. TUIIBI KPUCTATUIMYECKUX PELIETOK.

2 3 4

JledeKThl KpUCTAITUYECKOM PEIIETKH,
KJaccu(UKaIMs, BIUSHAE HA IIEKTPUYECKUE
cBoicTBa. [IpUUnHBI OTKIIOHEHUI OT CTEXUOMETPUU
B COCTaBe TBEP/bIX BeuiecTs. [lonsaTue o
JTATbTOHUAAX U OEPTOJUTHUIAX B TPAKTOBKE
Kypnaxkosa.

Bonopona, ero Bonopon B npupone. M3otonsl Bogopoxa. YcrHbli

coeIUHEHUS BasienTHBIE BOBMOKHOCTH aTOMa U XapaKTEpHbIE OIpoc
crenenu okucieHus. Monekyna Hp. [lonyuenue KontponbHas
BOJI0po1a. DU3NYECKUE U XUMHUYECKHE CBOMCTBA pabota

9




IIPOCTOTO BellecTBA. B3anmoaecTBue Kucaopoaa ¢
BOJIOPOAOM. MexaHu3M peaklMK BOJIOPOJIa C
KHUCIIOpOJIoM. PacTBOpeHue Bo10po/ia B MeTaIax
Honsl H' u H, kOBaJICHTHbIE, HOHHBIE U
METaJUIONO00HBIE TUIPUIbI, TUIPUIHBIC
KOMIIJICKCEHL.

Komnoksuym

10

p-37ementsl VII
rpynmnsl

OO011as XxapakTepUCTUKA FPYIIbl, 0COOEHHOCTU
¢dTOopa, CBOWCTBA MIPOCTHIX BEIIESCTB
(pacTBOPUMOCTH B pPa3JINYHbIX PACTBOPUTEIISX,
peakuusg C BOI[OI>'I, XUMHUUYECCKass aKTUBHOCTD,
TepMHUECKas yCTOMYMBOCTD). ['anoreHoBo10poabl:
CTPOCHHE MOJIEKYI, ((PU3NYECKUE U XUMUUYECKHE
CBOWCTBA, TEPMUYECKAsT YCTOUUNBOCTb.
CpaBHI/ITeJ'II)HaH XapaKTCpUCTHUKA, KUCIIOTHBIC U
BOCCTaHOBUTEJIbHBIE CBOMCTBA. DTOPOBOIOPOI,
BOJIOpPOJIHAs CBSI3b B coeMHeHusX propa. CriocoObl
MOJTy9YeHUS TAIOT€HOBOIOPOIOB. ["aoreHn b1
METAJJIOB M HEMETAJUIOB. BTopuuHas
NEPpUOJUYHOCTD B pAAY KUCIOPOAHBIX CO@}II/IHeHI/Iﬁ
rajoreHoB. I3MeHEeHUs CTPOEHUsI, yCTOWINBOCTH,
KHUCJIIOTHBIX U OKUCIIUTEILHBIX CBOIICTB B pany
KHUCJIOPOJICOAEpKAIIMX KUCTOT rajorenoB HI'O —
HI'O3 — HI'O3 — HI'O4 1 ux coneit. Oxkcuanl
rasioreHoB. CoelMHEHUs TaJIOT€HOB JIPYT C APYTOM.
@DOpMBI CYLIECTBOBAHUS U CTPOCHUE MOJIEKYJI.
XHUMHUYECKUE CBOMCTBA U METO/IbI ITOJTYYEHHUS.
Bsaumoneticteue ¢ Bomoii. O0mue cBoiicTBa
NICEBJIOTAJIOT €HOB.

VYcrHbli
ompoc
KontponsHas
pabota
Komnoksuym
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p-37emMenThl VI
rpynnsbl

OO111as XxapakTepUCTUKA IPYIIbl, 0COOCHHOCTH
kuciopona. Kucnopon B npupose. BanentHsie
BO3MOYKHOCTH aToOMa M XapaKTepHbIe CTEICHH
okucnenus. Ctpoenue moiiekynsl O, (Meroq MO),
napaMmarHeTusMm kuciopoja. [loxydyenue kuciopoa.
OuznyecKkue U XMMUYECKHUE CBOMCTBA MMPOCTOTO
BEILECTBA. AJUIOTPONHS KUCIOPOAa, 030H. OKCHIbI
U uXx Kinaccudukanus. Boaa: crpoeHne MoOIeKybl,
MEXMOJIEKYpHO€E B3aUMOJICHCTBUE U CTPYKTYpa
BOJIbI B )KHJIKOM M TBEPIOM COCTOSTHUH, aHOMAIIUU
BOJIbl, XUMUYeCKHUe cBoiicTBa. [lepekuck Bogopoa:
CTPOEHUE U CBOMCTBA.

YcTHbII
orpoc
KonTposbhas
paborta
KosnmokBuym

3

Uousr OF , 0% , 02, o*.. Cynepokcupl,
030HUIBI, UX B3aMMOJEHCTBHE C BOJIOM.
Moauduxkamnuu cepsl, hazoBas JuarpamMma cepbl.
XVWMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
AJIEMEHTOB TOITPYIIILI cephl. [ HIpHUIBI cephl,
CelieHa, TeJUTypa: CpaBHEHUE YCTOWYUBOCTH,
BOCCTAaHOBUTEILHBIX CBOMCTB, KMCIOTHBIX CBOMCTB
BOJHBIX pacTBOpOB. Cynb(HIbI METAIIIOB,
cynbdansl 1 nonucynbhuasl. Kucnoponnsie
COEIMHEHUS CepBI, CEJICHA, TeITypa: BTOPUYHAS

10




NEPUOJUYHOCTb, U3BMEHEHUE KUCIOTHBIX U
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB B
psiaax OKCUIIOB (SOZ - Se0, - TeO, , SO;3 - Se0s -
TeO3) 1 COOTBETCTBYIOIIUX KUCIOT. DIEKTPOHHOE
cTpoeHue cylb(pur, OUCyIbPUT U CyabdaT-nOHOB.
Cepnas xuciora 1 ee coiu. TuocepHas KUCI0Ta U
ee conu (Trocynbdarsl). [IpoayKTsl 3amenieHus B
CEpHOM KUCIIOTE: MOJUCYIb(]ATHI,
raJIOr€HaHTUIPUIbI, IEPOKCO-KUCIIOTHI.
[TonuTHOHOBBIE KUCIIOTHI, CTPOEHHUE MOJIUTUOHAT-
MOHOB. ['ajjoreHunipl cepel, ceseHa, TeJuypa.

12

p-3J1eMeHThI V
rpynnsl

OO111as XapaKTepucTHKa Ipymibl, 0COOEHHOCTH a30Ta.
CKJIOHHOCTb aTOMOB K 00pa30BaHUIO LETIeH, KpaTHBIX
cBsizeil. [IpocThie BeniecTBa: CTpOEHUE MOJIEKYJIbI
a30Ta, ero (PU3NUECKUe U XUMHUYECKUE CBOICTBA,
npoOJieMa CBA3bIBaHMS aTMOC(EPHOTo a30Ta;

Mo dukaimu pochopa, MpIIIbIKA, CYpbMbI, BACMYTA.
OOm1as xapakTepucTHKa THAPUIOB: CTPOEHHE
MOJIEKYJI, TEpMUYECKasi yCTOWYHUBOCTb,
BOCCTaHOBUTEJILHbIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
cBOMcTBA. AMMHAK: (PM3UYECKHE U XUMUYECKHE
CBONCTBA, CBOMCTBA JKMJIKOTO aMMHaKa, CBOMCTBa
coJielt aMMOoHWUsL. [ 'uapasvH, TMIPOKCHUIIAMUH,
a30THCTOBOJIOPOTHASL KUCIIOTA, a3UI-UOH: CTPOCHUE U
cBoiictBa. KucnopoHbie coeqMHeHus a30Ta. 3aKUCh
a30Ta M a30THOBATHCTAs KUCJIOTa: CTPOSHHE MOJIEKYI U
cpoiictBa. Oxcny azora (II) — ctpoeHue MoeKyIbI B
pamkax Metos1oB MO u BC, ycToH4HMBOCTh HOHA
HuTpo3oHus. Okcup azota (I11) u a3oTucTas kucnora,
HuTpuThl. Oxcup! a3ota (IV): paBHOBecue B cucteme
NO; — N2O4. Oxcun azota (V), a30THas KMCIIOTA:
CTPOEHHE MOJIEKYJI, OKUCIUTEIILHbIE CBOMCTBA;
HUTPATHI: CTPOCHUE HUTPAT-UOHA, CBONCTBA HUTPATOB.
Oxcuppl pocdopa, MbIIIbIKA, CYpbMBI, BACMYTA:
YCTOWYMBOCTb, KUCIIOTHO-OCHOBHBIE U OKUCIIUTEIHHO-
BOCCTaHOBUTEIIbHBIE CBOMCTBA. CTpOEHHE OKCHIIOB
docdopa, cTpoeHne KUCIOPOICOACPKAIIMX KUCTOT
dochopa, KHCIIOTHBIE U OKUCIIUTEIIHHO-
BOCCTaHOBUTEIIbHBIE CBOMCTBA. [ anoreHnapI
2JIEMEHTOB VA IpynsbL.

VYcTHbIi
orpoc
KontponsHas
paborta
Komnoksuym

2

3

4
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p-3aemenTsl IV
rpynnbl

OO11ast XxapaKTepUCTHKA IPYIIIbI, 0COOEHHOCTH
yriepoja. CKIIOHHOCTh aTOMOB K 00pa30BaHHUIO
Lielel, KPaTHBIX CBs3el. BaeHTHOCTH, CTeneHI
OKHCIICHHSI U KOOPIMHALIMOHHBIE YHCIIA,
XapakTepHbIe JJIs1 aTOMOB 31eMeHTOB. [IpocThie
BEIIIECTBA: TUIIbI KPUCTATUITMYECKUX CTPYKTYP
yriepoja (anMas, rpapur, KapOuH), KpeMHUS, 0JIOBa
(o, B, y-popmbl), CBHHIIA; XUMUYECKHE CBOWCTBA.
Bogopoanbie coequHeHus yriaepoia 1 KpeMHHUSL:
CTPOCHHUE, pa3INyMsl B PEaKIIMOHHOM CIIOCOOHOCTH.

YcTHbIN
oIpoc
KoHTpobHas
pabota
KomnokBuym
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Oxkcuppl yriaepoaa: CTpoeHue, GU3NIecKue u
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBHUE C BOJIOM,
OKHCJIMTEITLHO-BOCCTAHOBUTEIHHBIE CBOMCTBA),
KapOOHWIJIBI METAIJIOB. YTOJbHASI KUCIIOTA U €€
cos. OKcua KpeMHUs, KPDEMHHEBBIC KUCIIOTHI,
CWJIMKATHl. 3aKOHOMEPHOCTH B U3MCHECHUU
CTPOCHUS M XUMUYECKHX CBOMCTB OKCHUJIOB H
ruapokcuoB Ge, Sn, Pb: KHCIIOTHO-OCHOBHBIC U
OKHMCIIMTEILHO-BOCCTAHOBUTEILHEIC CBOMCTBA.

14

p-3aemenTsl 111
rpynnbl

3aKOHOMEPHOCTU B U3MEHEHUU AIEKTPOHHON
KOH(UTypaiuu, pailycoB aTOMOB,
ANIEKTPOOTPHUIIATEIIEHOCTH 3IeMEHTOB. OCOOEHHOCTH
0opa. BaneHTHOCTH, CTeTIEHN OKUCIICHUS 1
KOOpAMHAIMOHHBIC YUCJIa, XapaKTCPHBIC AJI1 aTOMOB
anemeHToB. Kpucramaeckas CTpykTypa, puznueckue
U XMMHUYecKue cBolicTBa 6opa. [loydenue, ctpoenue u
CBOMCTBa JMOOpaHa: BOCCTAHOBUTEIILHbBIE CBOICTBA,
peakiusi ¢ BoJIoi, 00pa3oBaHre OOPruIpuOHBIX
KOMIUIEKCOB, MX CTpOeHHE. Bricime GopaHbI:
CTpOEHHE (ITEMEHTHI CTPYKTYPHI ), 3aKOHOMEPHOCTH B
n3MeHeHnu cBoicTB. bopuael. CTpoenne okcuma 6opa
1 60pHBIX KUCTOT. PaBHOBeECHSI B pacTBOpax OOpHO#
KHUCJIOTBI U €€ COJIEi, 3aBUCUMOCTb OT pH.
JlnaronaipHOE CXOJCTBO OOpa ¥ KpeMHHUS Ha [IpUMepe
THJIPUJIOB, TAJIOT€HUIOB, OKCHJIOB U OKCOKHUCIIOT.
CoemuHenus 60pa ¢ a30TOM: aHAJIOTHS C alIMa30M U
rpadurom. Ou3ndeckre U XuMHIECKHe CBOMCTBA Al,
Ga, In, T1. 3akoHOMEPHOCTH B U3MEHEHHUH CBOICTB
COeIMHEHMN (OKCUJIBI, THPOKCHU/IBL, TaJIOTCHU/IbI)
3IIEMEHTOB B cTeneHu okucienus +3. KomruiekcHble
coenuHenust. CoeMHEHNs B HUBIIMX CTEHEHSIX
OKHCJICHHS.

VYcrHbli
orpoc
KontponbHas
paborta
Komnoksuym
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S-3jeMeHThI 11
rpynnbl

3aKOHOMEPHOCTH B H3MCHCHHH SJICKTPOHHOU
KOH(UTYpALUH, PAIMyCOB aTOMOB,
3JIEKTPOOTPHUIIATEILHOCTH JIEMEHTOB.
Ocob6enHoctr Oepriuins (quaroHaaIbHOE CXOACTBO C
anmoMuHreM). CBONCTBA IMPOCTHIX BEIIECTB,
TUAPUJIOB, TATOTCHUIOB. OKCHIBI U THIAPOKCHUJIBI:
3aKOHOMEPHOCTH B UI3MECHEHUH CBOWCTB.
KoMiuiekcHbie coeuHEHHS.

YcTHbII
orpoc
KonTponbhas
paborta
Komnoksuym

2

3

4
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S-3JieMeHThI I rpynnsi

3aKOHOMEPHOCTH B U3MEHEHUH IEKTPOHHOU
KOH(Urypaluu, paauycoB aTOMOB,
NEKTPOOTPULIATEILHOCTH YIEMEHTOB.
OcoGeHHOCTH JTUTHS (JUAarOHAIBHOE CXOJCTBO C
Maravem). CBOMCTBa MPOCTHIX BELIECTB!
B3alMO/JIEICTBUE C KUCIOPOIOM, BOJOH.
3aKOHOMEPHOCTHU B CTPOEHMH U CBOMCTBaX
COEIMHEHUH C KMCIOPOAOM, THAPOKCUIIOB,
KapOOHATOB, rAJIOTEHHJIOB.

YcTHbIN
oIpoc
KoHTpobHas
pabota
KomnokBuym

17

HNuepTHBIE ra3sl

DJeKTpoHHas: KOH(UTYpaIusl, 3aKOHOMEPHOCTH B

VY cTHBIN

12




M3MEHEHUHU CBOICTB aTOMOB U IIPOCTBIX BEILIECTB B
rpynne. ITonydenue, XuMH4eCKUe CBOMCTBA
MHEPTHBIX I'a30B (B3aUMOJEHCTBUE C BOJAOM, CHHTE3
Bapnierra). Ctpoenue u cBoiicTBa GTOpUIOB
kceHoHa. KucnopoHble coeIMHEHNs] KCEHOHA.

oIpoc

KontponsHas
pabota

Komnoxksuym

18

Ctpoenue
KOMILJIEKCHBIX
cOoeIMHEeHU I

Koopaunanmonnas teopus Bepuepa. Ilonsarus:
HEHTPAIbHBIM aTOM, JIMTAH/IbI, BHEIIHSS U
BHYTPEHHSS chepbl KOMIUIEKCA, KOOPAMHAIIOHHOE
4HCII0, IEHTAaTHOCTH Jinranaa. Homenkinatypa
KOMIUIEKCHBIX CO€IMHEHUM, N30Mepus
KOMIIJIEKCHBIX COEAMHEHU.

Ctpoenne KOMIIIEKCHBIX COSIMHEHUN C TTO3UIIUN
metona BC. 'uOpuauzanus opOutanei npu
00pa30BaHUM OKTA3APUUYECKHX, TETPAIIPUUECKUX U
KBaIPAaTHBIX KOMIUIEKCOB. CIIMHCBS3aHHBIC U
CIMHCBOOOAHbIE, BHYTPU- U BHEIIHEOPOUTAIIbHBIE
KOMIUIEKCHI, HepocTatku metoaa BC. Teopus
kpuctammnaeckoro noJis (TKII). O0wsicnenue
YCTOMYMBOCTU KOMIUIEKCOB. Paciiernnienue d-
opOuTasnei IeHTPAIbHOTO aToMa B
KPUCTATTMYECKOM I10JI€ OKTa3JpUUYECKOTO,
TETPa’APUIECKOT0, TETPAroHaIbHO-
OUNMpaMUIaIBLHOTO U KBAJAPATHOTO KOMILJIEKCOB.
Hu3sko- 1 BBICOKOCTMHOBBIE KOMILIEKCHI. CBS3b
SHEPTUU PACUICTNIEHUS C OKPACKOM KOMILJIEKCa,
CIIEKTPOXUMHUYECKHUH Pl IUTAHAOB. DHEPTUsl
crabmim3anuu kpuctamummaeckoro mojst (DCKIT).
Pacuet OCKII m1st okTasipuyeckux u
TeTpa’ApudecKux KoMiiekcoB. [lonsitue 06
abdexre SAna-Temnepa. [Ipumenenne metona MO x
KOOPJMHAIIMOHHBIM COCIMHEHUSIM - TEOpUs MOJIs
muranaos (TIL). IloctpoeHne sHEpreTHIECKUX
muarpamm MO 11151 OKTasAprudYecKX KOMITJIEKCOB
0e3 ydera U ¢ y4eTOM U T-TIepeKpPhIBaHUSL.
CpaBHeHUE pa3IUYHbIX METOJ0B OMHCAHUS
CTpOEHUS KOMIUIEKCHBIX coelMHeHmil. Peakiyu
KOMILJIEKCO0Opa3oBaHus B pacTBopax. KoHCTaHTHI
HECTOMKOCTU M YCTOWYMBOCTU KOMIUIEKCHBIX
coenuHeHuil. Kunetnyecku naOuibHbIE U MHEPTHBIE
KOMIUIEKChl. MeXxaHu3M peakiuii oOMeHa JTUraH/I0B.

VYcrHbli
ompoc
Komnoksuym

2

3

4
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d-anemenTnl IV

rpynubI

OneKkTpoHHas KOH(UTyparus, pa3mep, XapakTepHble
CTETIEHN OKUCJIEHHS U KOOPAUHALIMOHHBIE YK CIIa
aTOMOB IEMEHTOB rpyninbl. CBONHCTBA MPOCTBIX
BELIECTB, OKCUOB U THIPOKCHI0B. CTpyKTypa
CMEIIaHHBIX OKCHJIOB TUTaHA, XUMUS BOJHBIX
pacTBOpPOB, KOMIUIEKCHBIE COEAMHEHNS.
CoenuHeHMs TUTaHa B HU3IINX CTENEHAX
OKHUCJICHHUSL.

YcTHbIN
oIpoc
KoHTpobHas
pabota
KomnokBuym
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d-3iaementnr V

TpyniubI

DneKTpoHHast KOHPUTypaLus, pa3mMep, XapakTepHbIe
CTENIEHU OKUCIIEHHS M KOOPAMHALIMOHHBIE YMCIIa

Y cTHBIN
onpoc

13




aTOMOB 3JIEMEHTOB rpymiibl. CBOWCTBA NPOCTBIX KontponsHas
BelecTB. COeAMHEHNS 3JIEMEHTOB CO CTEIIEHbBIO pabora
OKHUCJIEHUs +5: CpaBHUTENbHASL YCTOMYUBOCTD, Komnoksuym
paBHOBECHs B BOAHBIX pacTBopax. CoeauHeHus
BaHA/Msl B HU3LIUX CTENEHSIX OKHUCIICHUSL.
21|  d-aaementhl VI |DnekrpoHHas KOH(GUTYpaIys, pa3Mep, XapakTepHble| Y CTHBIN
rpynmnsl CTENEHH OKUCJIEHMS U KOOPJMHALIMOHHBIE YHCiIa ompoc
aTOMOB JIEMEHTOB rpynibl. CBONWCTBA IPOCTHIX KontponsHas
BeniecTB. COEMHEHUSI 3JIEMEHTOB CO CTEIIEHbIO pabora
OKHUCJIEHUS +6: CpaBHUTEIbHAS YCTOWYMBOCTD Komnoksuym
OKCHUJIOB, KUCJIOT, aHUOHOB, OKUCIIUTEIbHAS
CIIOCOOHOCTH, pAaBHOBECHS B BOJIHBIX pacTBOpaXx,
U30- U T€TEPOINOINCOEAMHEHNS, COETUHEHUS C
cepoil. CoeTMHEHUsI XpOMa B HU3LIUX CTEHEHIX
OKHCJIEHHUS], CBOMCTBA OKCHUJIOB U THIPOKCHJIOB.
Coemnuennsa Mo u W B HU3KUX CTEIEHAX
OKHUCJICHUS: “CUHN U “OpOH3bI’.
22| d-aaementnl VII  |DnekrpoHHas KOHGUTYpaIys, pa3Mep, XapakTepHble| Y CTHBIN
rpynmnsl CTENEeHH OKUCIIEHMS U KOOPJMHAIIMOHHBIE YHCTIa orpoc
aTOMOB 3JIEMEHTOB I'pynibl. CBOMCTBA MPOCTHIX KontponbHas
BenlecTB. CoeIMHEHHs] MapraHiia B CTEMEeHsIX pabota
okucnenus +2, +3, +4, +6, +7: cBoiicTBa (kucnoTHo-| KomiokBuym
OCHOBHBIE M OKHCIIUTEIbHO-BOCCTAHOBUTEIIBIHBIC)
OKCUJOB U THAPOKCHIOB. COEMHEHMS DJIEMEHTOB
CO CTEIIEHBIO OKUCIICHUSA +7: CPaBHUTEIIbHAS
YCTOMYMBOCTb OKCUOB, KACJIOT, aHUOHOB,
OKHCIIUTEIbHAsL CHOCOOHOCTb.
23| d-aaementsnl VIII  |DnexrpoHHast KOH(Urypamms, pa3Mep, XapakTepHbIe VYcTHbli
rpynnsbl CTEIICHU OKHUCIICHHS U KOOPIMHALMOHHBIE YHCIIA orpoc
aTOMOB JIEMEHTOB I'PYIIIbL. DJIEMEHTBI oArpyniel  |KoHTposbHas
JKEJIe3a: CBOMCTBA ITPOCTBIX BEIECTB, YCTOWYNBOCTD pabota
COCJIMHCHHI CO CTENICHBLIO OKMCIICHUS +2 B 13, KosnmokBuym
KHCJIOTHO-OCHOBHBIE Y OKHCJIUTEIIBHO-
BOCCTaHOBUTEJILTHBIE CBOMCTBA OKCUZIOB U
ruIpoKcuIoB. KomiuiekcHble coetMHeHus.
Coemunenus xene3a(VI). DnemeHTb! OArPYMITBI
IUIATUHBL: CBOMCTBA MPOCTHIX BEILIECTB (PEAKLIUH C
KUCJIOTaMU, HEMETAJIAMH), COTIOCTABIICHUE CBOICTB
COEIMHEHUI B PA3JIMYHBIX CTEMEHIX OKUCIICHHS.
1 2 3 4
24 d-anementsi 1 DneKTpoHHask KOH(UTypalus, pa3Mep, XapakTepHble| Y CTHBIN
rpynmnsl CTETIEHN OKUCJIEHHS U KOOPAUHALIMOHHBIE YK CIIa oIpoc
aTOMOB IEMEHTOB rpynnsl. CBOWCTBA IPOCTHIX KoHTpobHas
BeniecTB. COEJMHEHMSI JIEMEHTOB B CTENEHIX pabota
oKucieHnus +1, +2, +3. KomnokBuym
25| D1eMeHTBI OG0YHOIT | DIEKTPOHHAs KOH(DUTYpaIys, pa3Mep, XapakTepHble| Y CTHBIN
noarpynnsi II CTETNIEHHU OKUCJIEHHS U KOOpAUHAIIMOHHBIE YKCIIa ompoc
rpynmnsel aTOMOB IEMEHTOB rpynnsl. CBOKWCTBA IPOCTHIX KoHTposbHas
BEIIECTB (MECTO B Py HANPSDKEHUH, MpUYMHA pabota
uHepTHOCTH pTyTH). COeTUHEHNUS FIIEMEHTOB B Komnoksuym
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crerenn okucienus +2. Mon Hg, .
26| DyieMeHTBI MO00YHOI | DIEKTPOHHAS KOH(UTYpalHsi, pa3Mep, XapaKTepHble| Y CTHBIN
noarpynnsl IIT CTEIICHU OKHUCIECHHUS M KOOPAMHALMOHHBIC YKCIIA 0IIpocC
rpynnbl aTOMOB pE€JIKO3eMEeNbHBIX 3JeMeHTOB. CBoiicTBa|KoHTpoIbHAsS
NPOCTBIX BEIIECTB, OKCHIOB U THAPOKCUAOB| paboTa
JJIEMEHTOB B COCTOSIHUM  okucieHuss  +3.| KoymokBuym
Y cToM4nBOCTh COCJIMHECHUI co CTETIEHBIO
OKHCIICHUS +2 u +4.
AKTUHUI U aKTUHOUJIBL: CpaBHEHHE dHeprui Sf-,
6d- u 7s-opOuraeii, HaX0XKJICHUE B IPUPOJIC,
CHOCOOBI OJTyYEHUS], YCTOWYMBOCTD CTENEHEN
okucnenus +3, +4, +5 u +6 I SIEMEHTOB TIEPBOM
MOJIOBHHBI psifia, aHaJIorus ¢ d-syieMeHTamu,
COCIMHEHUS CO CTETICHBIO OKUCIICHUSA +3 IS
JJIEMEHTOB BTOPOM ITOJIOBHHBI PSI/A.
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA.
dopma
HaumenoBanue pazzaena o
No (Tembl) TemaTrka MpakTUYECKUX 3aHATUN (CEMUHAPORB) TEKYIIETO
KOHTPOJIS
1 2 3 4
1. CTexruoOMETPUYECKHE PACUETHI Pemenue 3amau
OCHOBHBIE IOHATHUS U
KonTposnbHas
3aKOHbI XUMUH
paborta
2. TepMOXUMHUUYECKHE PACUEThI Pemenue 3amau
DHepreTuka u
KonTposnbHas
HalpaBJICHUE
paborta
XUMHUYECKUX IIPOLIECCOB
KosmokBuym
3. CKOpOCTh XMMUYECKOHM peakuuu U XuMuueckoe | Pemenue 3agau
paBHOBECHE. KonrtponbHas
XuMHYecKasi KHHETHKa
paborta
KosmokBuym
4. MuorokomnoHeHTHble |KosuiMraTuBHBIE CBOMCTBA PaCTBOPOB Pewrenue 3agau
CUCTEMBI; paCTBOPBI KontponbHas
paborta
5. IMHOTOKOMITOHEHTHbIE | DJIEKTpOJIUTHYECKas auccoruanus. Pacuer pH Pewrenue 3agau
CUCTEMBI; paCTBOPBI pacTBOPOB. KonrtponbHas
paborta
6. |OxucnuTenbHO- MeTo1 MOHHO-MOJIEKYISIPHOTO OasiaHca. Pewrenue 3agau
BOCCTAHOBUTEIIbHBIE DNEeKTPOAHBIE TOTEHIUABL.
peakuumn
1 2 3 4
7. |Ctpoenue atoma. Crpoenue atoma. KBantoBble uncina. 3anonHenue | Pemenue 3agau
[Teproauyeckuii 3aK0H  |ITEKTPOHHBIX 000JIOYEK. Komnokuym
U MepUoanYecKast
cucremMa
8. | XuMuueckas cBSI3b Xumnueckas cBs3b. Metoa BC. I'eomerpust Pemntenue 3agau
moutekyi. [ ubpunnzanus. Konnokuym
9. | XuMuueckas cBSI3b Meroa MO JIKAO. IToctpoenue sneprernyeckux | Pemenue 3amau
JUArpaMM MOJIEKYII. Konnokuym
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10.

p-anemenTs! VII rpynmst

T'amorens! u ux COCAUHCHUA.

Pemenne 3anau
KontponsHas
paborta
Kosnoksuym

11.

p-anemenTs! VI rpynmst

XaIIbKOTeHBI U UX COCIMHCHUA.

Pemenne 3anau
Kontponsnas
pabota
Kosnoksuym

12.

P-2JIEMEHTHI V I'PYIIIBI

OnemeHTsl V A rpynmsl.

Pewmenne 3anau
KontponsHas
paborta
Kosnoksuym

13.

p-aneMmenTsl [V rpymmsl

OnemenTsl [V A rpynisbl.

Pemenne 3amau
KontponsHas
paborta
Komnoksuym

14.

p-anementsl I, 11 u |
rpymn

Onements! [HA, 1A u |A rpynm.

Pemnrenue 3agau
KontponbHas
paborta
Komnoksuym

15.

KomruiekcHbie
COEeIUHEHUS

KoMmiuiekcHblEe cCOETMHEHMS

Pemrenue 3agau
KontponbHas
paborta
KosmokBuym

16.

d-smementsi VI rpymisr

XpOM H €ro COETUHEHUS

Pemnrenue 3agau
KonTposnbHas
paborta
KosmokBuym

17.

d-snmementst VII rpymis

MapraHeu 1 €ro COCINHCHUA

Penrenue 3agau
KonTposbhas
paborta
KosmokBuym

18.

d-snementsr VIII
TPYIIITBI

JKene3o, ko0aabT, HUKEIb

Penrenue 3agau
KonTponbhas
paborta
KomnokBuym

19.

Onements! [ u ll
MOOOYHBIX TTOATPYIIIT

Onementsl [ u Il mo6o4yHBIX MOATPYIIT

Pemenue 3amau
KonTposbhas
paborta
KomtokBuym

2.3.3 JlabopaTopHble 3aHATHSA
JIaGopaTopHbIe 3aHATHS HE IPEAYCMOTPEHbBI

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (MPOEKTOB)

KypcoBsie paboTsl — HE IPETYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIsl CAMOCTOATEIbHOH pPadoThl
o0y4aromuxcs 1Mo JMCHHILIMHE (MOIY110)

Ne

Bung CPC

[Tepeuens yueOHO-METOINYECKOTO 0OECTICUCHHS! TUCITUTUIAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENILHOM pabOThI
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IIpopabotka yuebnoro |1. AxmeroB, H.C. OOmas u HeopraHudeckas XuMUs
(TeopeTnyecKoro) [Dnexkrponnsiit pecypc] : yued. — DnekrpoH. naH. — CaHKT-
Marepuana [TerepOypr : Jlamsp, 2014. — 752 c. — Pexum npocryma:

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

2. T'punByn, H. Xwumwumsa osnemeHToB: B 2 T. (KOMIUIEKT)
[Dmexkrponnsrit pecype] : cmnpas. / H. I'punByn, DpHmo A.. —
OnexktpoH. naH. — MockBa : M3patensctBo "JlaGoparopus
3panui", 2017. — 1348 c¢. — Pexum gocryna:
https://e.lanbook.com/book/94157

3. Heopranmueckass xumusi: B 3-x Tomax/ Ilom pen. FO.JL.
TperbsikoBa: T1: ®U3NKO-XMMUYECKHE OCHOBBI HEOPTaHUYECKON
XUMUU: YUeOHUK s CTy/. Bbicil.y4ue0. 3aBeaennit/ M.E. Tamm,
0. /1. Tpetwsaxos; - M: U3narensckuii eHTp «Akagemus», 2004.
— 240c.

3. Heopranmueckass xumusi: B 3-x Tomax/ Ilom pen. FO.JL.
TperbsikoBa: T2: Xumusi HemepexoJHBIX IIEMEHTOB: YUYeOHUK
st cTyna.  BeicunLydeO. 3aBeaenmit/  A.A.  Jlposmos,B.II.
3nomanos, [.H. Ma3o, ®.M. Cnupunonos; - M: HU3aarenbckuii
neHTp «Akagemus», 2004. — 368c.

4. Heopranmueckas xumus: B 3-x tomax/ Ilom pen. FO..
TperpsikoBa: T2: Xwumusi mnepexogHbIx dmeMeHToB KH.1:
VYueOHuK a1 cTya. Bbicin.y4ueb. 3aBeaenuit/ A.A. JIpo3mos,B.I1.
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: M3narenbckuii
neHTp «Akagemusi», 2007. — 352c¢.

5. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pem. FO.JL.
TperbsikoBa: T2: Xwumust mnepexomHbix dnemMeHToB KH.2:
VYueOHuK s cTya. Bbicil.y4ueb. 3aBeaecauit/ A.A. JIpo3mos,B.I1.
3nomanos, I.H. Ma3o, ®.M. Cnupunonos; - M: HU3narenbckuii
neHTp «Akagemusi», 2007. — 400 c.

6. MeToanueckre peKOMEHIAIMKA K OpPraHU3alluu ayJTUTOPHON 1
BHEAYJAUTOPHOH  (CaMOCTOSITENIPHOK)  pabOTBl  CTY/ICHTOB:
Meroauueckue ykaszanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becranos, H.B. Jlo3a. — KpacHoaap: Kybanckuit
roc. yH-T, 2018. 89 c.

IloaroroBska k
CEMMHAPCKUM 3aHATUSIM

1. AxmeroB, H.C. OOmas wu HeopraHudeckas XUMHS
[Dnexktponnslit pecypc] : yued. — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlanmp, 2014. — 752 c. — Pexum pocryma:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xwumwus osrnemeHtoB: B 2 T. (KOMILIEKT)
[DnexTponHsbIil pecype] : cmpas. / H. I'punByn, OpHimo A.. —
OnexkTtpoH. naH. — MockBa : M3natensctBo "JlaGopatopus
3Hanui", 2017. — 1348 c¢. — Pexum pocryna:
https://e.lanbook.com/book/94157

3. Heopranuueckass xumus: B 3-x Ttomax/ Ilom pen. HO.L.
TperbsikoBa: T1: OU3UKO-XMMUYECKHE OCHOBBI HEOPTaHUYECKOMH
XUMHH: YUeOHHK Ui CTyA. Beicil.y4e0. 3aBeaenuit/ MLE. Tamm,
FO.J. TpetpsakoB; - M: U3narensckuil eHTp «Akagemus», 2004.
— 240c.

3. Heopranuueckass xumus: B 3-x tomax/ Ilox pen. HO..
TpetbsikoBa: T2: Xumusi HenepexoJHBIX IIEMEHTOB: YUYeOHUK
s cryn.  BeicinydeO.  3aBenenui/  A.A.  [Ipoznos,B.IL
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3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3znarenbckuit
HeHTp «Akanemus», 2004. — 368c.

4. Heopranmueckas xumus: B 3-x Tomax/ lIloxg pen. FO./.

TperbsixoBa: T2: Xwumusi mnepexoaHbix snemeHtoB Ku.l:
Y4eOHuK Ui CTy/. BbICHLY4eO. 3aBenenuii/ A.A. JIpo3mos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3znarenbckuit
neHTp «Axaxemusi», 2007, — 352c.

5. Heopranmueckas xumus: B 3-x tomax/ Ilom pen. HO..
TperbsikoBa: T2: Xwumusi mnepexogHbIXx dneMeHToB Kh.2:
Y4eOHuK Ui CTy/. BbICHLY4eO. 3aBenenuii/ A.A. JIpo3mos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Crnupunonos; - M: U3znarenbckuit
eHTp «Akamemus», 2007. — 400 c.

6. COOpHUK 3a7a4 MO0 HEOPraHWYECKON XUMHH: y4ebd. mocodoue
uig crya. Bbicil yudeO.3aBenenuit / E.M. Appamnukosa, I'.H.
Mazo, M.E. Tamm; mox pen. [O.JI. TperbsikoBa. — M.:
W3narenbckuii meHTp «Akagemusi», 2008. — 208 c.

7. 3aitueB O.C. 3amauu, ynpa)kKHEHUS W BOINPOCHI MO XHUMHUU:
VYu4eb. mocobue nmst By30B. — M., Xumusi, 1996. — 432 c.

8. Ceupunos B.B., IlonkoBuu I'.A., BacunweBa I'.1. 3anmaum,
BOIIPOCH M YIPAKHEHHS MO OOIIeld W HEOPraHMYECKOW XUMHH.
/MuHck «YHuBepcuteTckoe», 1991. — 350 c.

9. MeTouveckre peKOMEHIAIlN K OpraHU3aIiK ayUTOPHOU 1
BHEAYJAUTOPHOH (CaMOCTOSATEIHLHOM) pabOTHI CTY/ICHTOB:
meroanueckue ykazanus / coct. T.I1. Ctopoxxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jlo3a. — Kpacnonap: KybGanckuit
roc. yH-T, 2018. 89 c.

2 3
[Togroroska k Tekymemy|l. AxmeroB, H.C. OOmas wu HeopraHuyeckas XUMUS
KOHTPOJIIO [DnexTponnblii pecypc] : yue6. — DnekTpoH. maH. — CaHKT-
[TerepOypr : Jlawp, 2014. — 752 c¢. — Pexum pgocryna:

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

2. I'punByn, H. Xwumus osmeMeHTOB: B 2 T. (KOMIUICKT)
[DnexTponnsiii pecype] : cupas. / H. I'punByn, OpHmo A.. —
OnektpoH. gaH. — MockBa : M3parenbctBo '"JlaGoparopus
3ganui", 2017. — 1348 c¢. — Pexum pocryna:
https://e.lanbook.com/book/94157

3. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pen. FO.JL.
TpetrbsikoBa: T1: ®U3UKO-XHUMUYECKHE OCHOBBI HEOPTraHUYECKOM
XUMHH: YUeOHHK JUig cTyA. Beicil.y4yeO. 3aBeaenuil/ MLE. Tamm,
0. /1. TpetpsakoB; - M: N3natenbckuil HeHTp «Akanemus», 2004.
— 240c.

3. Heopranuueckass xumus: B 3-x Ttomax/ Ilom pen. HO.L.
TpetbsikoBa: T2: Xumusi HenepexoJHBIX JIEMEHTOB: YUyeOHUK
s cTyd.  BblcunydeO. 3aBenenuil/  A.A.  [Ipoznos,B.IL
3nomanos, I.H. Ma3zo, ®.M. CnupunoHos; - M: U3narenbckuii
HeHTp «Akanemus», 2004. — 368c.

4. Heopranmueckas xumus: B 3-x Tomax/ Iloxg pen. FO.J.
TperbsixoBa: T2: Xwumusi mnepexoAHbix sneMeHToB Kh.l:
Y4eOHuk 11 CTyH. BbICHLYueO. 3aBeaenuii/ A.A. [Iposzmos,B.IL
3nomanos, I.H. Ma3zo, ®.M. CnupunoHos; - M: U3znarenbckuit
HeHTp «Akanemus», 2007. — 352c.

5. Heopranmueckass xumus: B 3-x tomax/ Ilom pen. HO.JL
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TperbsixoBa: T2: Xwumusi mnepexogHbix dneMeHToB Kn.2:
Y4eOHuK i CTy/. BbICHLYy4eO. 3aBeaenuii/ A.A. JIpo3mos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3znarenbckuit
eHTp «Akamemus», 2007. — 400 c.

6. COOpHUK 3a/1a4 10 HEOPraHWYECKOW XMMHH: y4uel. mocobue
s cTyd. Beicmn yveO.3aBenenuidd / E.M. Appammmkosa, I.H.
Mazo, M.E. Tamm; mox pea. [O.JI. TperbsikoBa. — M.:
W3narenbckuii meHTp «Axagemusi», 2008. — 208 c.

7. 3aueB O.C. 3amauym, ynpakHEHHSI W BOIPOCHI MO XUMHH:
VYu4eb. nocobue nms By30B. — M., Xumusi, 1996. — 432 c.

8. Ceupunos B.B., IlonkoBuu I'.A., BacunseBa I'.W. 3anaum,
BOIIPOCH M YIPAKHEHHS MO OOIIeH M HEOPraHMYECKOW XUMHH.
/MuHck «YHupepcuterckoe», 1991. — 350 c.

9. Meroanveckne peKOMEHIAIIMH K OPTaHU3alluH ayTUTOPHON H
BHEAYJIUTOPHOM (CaMOCTOSTENIbHOI) pabOThI CTYJAEHTOB:
metoanyeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacuonap: Kybanckuii
roc. yH-T, 2018. 89 c.

Y4eOHO-METOMYECKHE MaTepuaibl I CaMOCTOATEIBbHON paboThl OOydJarOIIMXCsS W3
YKCJia MHBAIHJIOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 370p0oBbsi (OB3) mpemocTaBIsiroTcst
B (popmax, alanTUPOBAHHBIX K OTPAHHYEHUSM HX 37OPOBBS M BOCIIPUATHS HH()OPMAIIAH:

J1J1s1 TT] C HApYIICHUSIMHA 3PCHHS:

— B IIeYaTHOU (popMe yBEIIMUECHHBIM HIPUPTOM,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 TUT] ¢ HApYIISHUSIMH CITyXa:

— B IIe4aTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1st T C HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amiapara:

— B IIeYaTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.

B cootBerctBuu ¢ TpeboBanusmu OI'OC BO no nHampaBieHHio « XUMUS» peald3aius
KOMIIETEHTHOCTHOTO MOJIX0/1a MPEAyCMaTPUBAET IIMPOKOE HCIOIb30BaHUE B y4eOHOM IpolLiecce
aKTUBHBIX U MHTEPAKTUBHBIX (popM mpoBeneHus 3aHsATui. VHTepakTHBHOE 0OyueHue - MyTh K
YIPaBICHUIO CUCTEMBI CAMOCTOSITENIbHOM paOOThI CTYJEHTOB.

TexHoIOTHsI HHTEPAKTUBHOTO OOYYEHHSI 3aKIIFOUAETCS B TOM, YTO HA MPOTSHKEHUH BCETO
y4eOHOTO0 BPEMEHH MPOUCXOIUT OOMEH MHEHHSMH, BBICTYIIMBAIOTCS U OOCYXAAIOTCS pa3HbIe
TOYKH 3PEHHs] CTYIEHTOB. VIHTEpaKkTUBHBIE METOABI - 3TO CHOCOOBI IIeNIEHANPABIEHHOTO
YCUJIEHHOTO B3aUMOJEHCTBUS IMPENOJABATENEH M CTYAEHTOB IO CO3JAaHUIO ONTHUMAaJIbHBIX
yCJIOBHI Tipoliecca 00ydeHusl.

Opranuzanus HW3y4eHUs Marepuaia Kypca OCYIIECTBJISETCS Ha OCHOBE CHCTEMHO-
NESITeNFHOCTHOTO TMOAXO0Ja Y PEKOMEHJAlMK TMO3TAHOTO (HOPMUPOBAHMSI YMCTBEHHBIX
nevctBuid. [Ipu OCBOEHMM IUCLMIUIMHBI HMCIOJB3YIOTCS KAaK TpPaauLMOHHBIE, TaK U HOBBIC
[€1arOrH4eCKre TEXHOJIOTHUH. JIEKIIMM U CEMUHAPCKUE 3aHATUS SIBISIOTCSA TPAAULIMOHHBIMU TIPU
o0yueHUH B By3aX U CHOCOOCTBYIOT ()OPMUPOBAHUIO Y CTYACHTOB 0a30BBIX 3HAHUI, OCHOBHBIX
MBICIIUTENIBHBIX OIEpalMii, PA3BUTHIO JIOTUKU. JIEKIMH HOCAT MOTHBALMOHHO-II03HABATEIbHBIN
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xapakTep. CeMHMHapcKue 3aHATHS HMEIOT MPOOJIEMHO-TIONCKOBBIA XapakTep. Pemienue
KOHKPETHBIX XMMHYECKHUX 3a7au IO3BOJISIET PEAIM30BaTh TBOPYECKYIO AESTEIBbHOCTb, Pa3BUTh
KOMMYHUKAaTHBHYIO CIOCOOHOCTh KaXKJIOTO CTyJEHTa, HAy4YHTh €ro apryMeHTHPOBAHHO
BBIPA)KaTh CBOM MBICIM B INPUCYTCTBUHM JApPYrux. B KadecTBe CIOBECHO-HAIVIAHOTO METOAA
00y4YeHHs UCIOJIB3YETCS JEMOHCTPAIIMOHHBIN XUMHUECKUI SKCIIEPUMEHT, KOTOPBIA MPOBOANUTCS
IIPY YTEHUU JIEKIUH U NPOBEIEHUU J1a00PATOPHBIX 3aHIATUN. J|eMOHCTPAallMOHHBIN SKCIEPUMEHT
MIO3BOJISIET IMpernojaBareito chopMHUpPOBaTh HMHTEPEC K MPEAMETY Yy CTYIEHTOB, oOOy4aeT
IpyUeMaM TEXHUKH J1abOpaTOpPHOTO 3KCIEpUMEHTA. JIeMOHCTPAallMOHHBI SKCIEPUMEHT -
HUCTOYHUK MPUOOPETAEMbIX CTYJEHTOM 3HAHWH, HABBIKOB, YMEHHUH; CpPEICTBO IPOBEPKU
VMCTHHHOCTH BBIJIBUTAEMBIX THIIOTE3, PEIICHHS YYEOHBIX H UCCIIEA0BATEIBCKUAX MTPOOIEM.

Jnst moBeimieHust 3pGEKTUBHOCTH y4E€OHOTO TIpoIlecca HCIHOJIB3YIOTCS  CIEAYIOIIne
o0pa3oBaTelIbHbIE TEXHOJIOTUU: HHPOPMATMOHHO-PA3BUBAIOLINE TEXHOJIOTUY, HAPaBJICHHbIE Ha
(¢bopMHUpOBaHME CHUCTEMBbl 3HAHMM, 3allOMUHAaHHME M CBOOOJHOE ONEPUPOBAHHE HMHU.
Hcnonb3yercss MeTton nNpoOIEMHOIO H3JIOKEHUS MaTepuaia, CaMOCTOSTENIbHOE H3ydeHHE
JUTEpaTyphl, MPUMEHEHHE HOBBIX HH(OPMALMOHHBIX TEXHOJOTHUH JIi CaMOCTOSITEIBHOTO
MOTIOJHEHMs] 3HAaHUI BKJIOYas MCIOJb30BAaHUE TEXHUUYECKUX U DIIEKTPOHHBIX CPEJCTB
nH(pOpMalLUY; IEATEIbHOCTHBIE MPAaKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTUH, HANPABJICHHbBIE Ha
(dbopMHpOBaHHE CUCTEMBI MpPO(ECCHOHANBHBIX NPAKTUYECKUX YMEHHH Mpu IPOBEICHUU
AKCIEPUMEHTAJIbHBIX UCCIIEI0OBAaHUM, 00eCTIeYNBAIOIINX BO3MOXHOCTh KAUECTBEHHO BBITIOJIHSATH
podecCHOHAbHYIO JIEATENbHOCTD; Pa3BUBAIOLIUE MPOOIEMHO-OPUEHTUPOBAHHBIE TEXHOIOTHH,
HampaBlIeHHble Ha (GOpPMUPOBAHHWE UM pa3BUTHE MNPOOJIEMHOTO MBIIIJICHUS, MBICIUTEIBHOMN
aKTUBHOCTH, CIIOCOOHOCTH BHJETh U (GOPMYyIUpOBaTh MPOOJIEeMbl, BBIOMpAaTh CIOCOOBI U
CpeAcTBa JUISI HX pPELIEHMs; TEXHOJIOTMH JIMYHOCTHO-OPUEHTHPOBAHHOIO  OOy4eHus,
MO3BOJISIOIINE CO3JaBaTh MHAMBUAYaIbHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH, O0OECIIeUnBarOe
yUYeT pa3iIMyYHBIX CIOCOOHOCTEH O0ydaroluX, CO3AaHuEe HEOOXOIUMBIX YCIOBUHN AJIS PA3BUTHS
UX UHAUBHUIYAIBHBIX 0COOEHHOCTEH.

JUi MHBAaNMIOB M JIMI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbS MOTYT OBITh
HCIOJIb30BAHBI o0Opa3oBaTebHbIe TEXHOJIOTHH, MO3BOJISIOIINE IIOJIHOCTBIO
UHAMBUIYAIIN3UPOBATh COJEP)KAHUE, METOJbl M TEMIIbl y4yeOHOM JesATeIbHOCTH, BHOCUTh
BOBpPEMsI HEOOXOJMMbIE KOPPEKTHBBI Kak B JAEATENBHOCTb CTYAEHTa-MHBAJIWAA, TaKk U B
JESITEILHOCTD IPENOIaBaTEINs.

Bun 3anstus Hcnonp3yemMble HHTEPaKTUBHBIC TexHOJOrHH | KonmnyecTBo
4acoB
CemMuHapCKue 3aHITHS becenpl,  pazbop  cuTyanmii,  peuieHUE 90
POOJIEMHBIX MPAKTUKO-OPHUEHTUPOBAHHBIX
3ajas, pe3CHTAIHS pa3paboToK,
KOH(EPECHIINHI
Uroro 90

4. OueHOYHbIE CPeICTBA /ISl TEKYLEro KOHTPOJISA YCIIeBAEMOCTH H IIPOMEKYTOYHOI
aTTecTALUH.

B cootBerctBun ¢ IlosokeHHEM O NMPOBENEHUU TEKYLIETO KOHTPOJISI YCIEBAEMOCTH U
MPOMEXYTOUHOM aTrrecTanuu oOyuatommxcs Kyol'Y u ero ¢unmanos, Tekyumuii KOHTpOJIb
YCIIEBAEMOCTH CTYAECHTOB MPOBOJUTCS B LENSIX COBEPLUICHCTBOBAHUS U HENIPEPBIBHOIO KOHTPOJIS
KadgecTBa 00pa30BaTeIbHOrO Mpoliecca, MPOBEPKE YCBOCHUS yUeOHOTro MaTepuasa, akTUBU3aluN
CaMOCTOSITENIbHOW paboThl CTYAEHTOB. TeKyInuii KOHPOJIb 3HAHUN CTYAEHTOB OCYIIECTBISETCS
MIOCTOSIHHO B TE€YEHUH Y4eOHOro roja. Buabl TeKkyliero KOHTPOJIS: YCTHBIM ONMpOC U pelieHHe
pacyeTHBIX 3aJa4 Ha CEMUHAPCKUX 3aHATUAX, KOJUIOKBUYMBI U KOHTPOJIbHBIE pabOThl, MPOBEpPKa
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3HAHUH 110 pe3yibTaTam CaMOCTOSATENbHOMI pa6OTBI CTYACHTOB, OLICHKA aKTUBHOCTH CTYACHTA Ha
3aHATUAX.

OCHOBHBIM BHUJIOM TEKYLIETO KOHTPOJSI 3HAHUH CTYICHTOB O4YHOH (popMbl 0OydeHHS
SABJISICTCA BHYTPUCCMECTPOBAsA aTTCCTAllUsA, KOTOpas IMPOBOAUTCA OAWH pPa3 B CCMCECTP B
00s13aTeTLHOM TIOPSKE Ha BCEX KypcaxX B COOTBETCTBUU C TIpadukoM ydeOHOTO mpolecca
JTAHHOTO CEMEeCTpa M 3aBepUIaeTCs He IMO3JHEeE YeM 3a MeCSI JI0 Hadajla IMpPOMEKYTOUHOM
aTTeCTAIlHH.

[IpomexyrouHasi arrecTanusi IPOBOAUTCS IO JAHHOW AWMCHUIUTAHE B (opme 3adera u
9K3aMeHa.

4.1 ®oHA OLIEHOYHBIX CPEICTB VI MPOBEIeHH S TEKYIIero KOHTPOJIS.
B nomom 06veme @OC odopmiieH Kak MPUIOKEHUE K TTPOrpaMMe

4.1.1 Ilpumepsl BONPOCOB /AJisl YCTHOTO ONPOCA HA CEMUHAPCKUX 3aHATHAX
Tema «I"aj10reHbl M UX COeANHEHUA»

1. KakoBa nsnekTpoHHass KOHGUTypaluss aTOMOB d3JeMeHTOB 17-i1 rpymmbei? Kakwe
CTCTICHH OKHCIICHUS XapaKTePHBI U 3THX eMeHTOB? [IpuBeauTe mpuMepsl COSAMHCHUN dTHX
AJIEMEHTOB B PA3JIUYHBIX CTETICHSIX OKHCIICHHSI.

2. Kak mensitorcss mo rpymme F-CI-Br-I: a) paguycel atomoB, 0) mepBblii MOTEHIIAAI
MOHH3AIUH, B) AJIEKTPOOTPHULIATEIHLHOCTH aTOMOB?

3. Kak momydaroT rajoreHsl B BHUJIE MPOCTHIX BEIIECTB B MPOMBIIUICHHOCTH U B
naboparopun? Hanummre ypaBHEHUS COOTBETCTBYIOIIUX PEAKITH.

4. Kak W3MEHSIOTCS OKHCIUTEIbHBIE CBOMCTBA B psaay ramoreHoB Fo—Cl,—Bro—I,?
[IpounmrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh TMPUMEPAMU XHUMHUYECKUX peakuuii. B dyem
MPOSIBIIAIOTCS 0OCOOCHHOCTH (TOpa MO CPaBHEHHUIO C APYTrUMU rajoreHamu? J[jist okucnuTenabHo-
BOCCTAaHOBUTEJIbHBIX MPOILIECCOB HANUILIUTE 3JIEKTPOHHO-MOHHBIE YPAaBHEHUS MOJTypEaKLni.

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

6. Kak M3MEHSIOTCS BOCCTAHOBUTEIbHBIE CBOMCTBA B psiay raiorenooopoaos HF-HCI-
HBr-HI? IlpowumrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh NMPHUMEpaMHU XUMHUYECKHX peaknuid. Kak
MOJIYYalOT TalOTeHBOJAOPOIbI? JJil OKUCIUTENbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB HAIUIINUTE
AJIEKTPOHHO-UOHHbBIE YPABHEHHUSI MOTYPEaKIIHA.

7. Kak ramoreHsl pearupyroT ¢ Bojo#? Hanuimmre ypaBHEHHsS COOTBETCTBYIOIIHUX
peakuuii. JlaiiTe onpeneneHne peakuu AUCIPONOPIUOHHUPOBAHUS.

8. KakoBo nassanue kucinor HCIO, HCIO,, HCIO3, HCIO4 1 u ux coxneii. Kak mensercs
cuia kuciot B psagy HCIO-HCIO,-HCIO3-HCIO,?

9. Kak mensitores okuciutenbhbie cBoiictsa B psity HCIO-HCIO,-HCIO3-HCIO,?

10. ComnocrtaBpre 1m0 psay oxcokucinoT HCIO3-HBrO3z-HIO;3: a) oxucnurensHbie
CBONCTBa, 0) KHCIOTHBIE CBOICTBa, B) TEPMHUECKYIO) YyCTOMYMBOCTh. Hammiute ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

4.1.2 Tlpumepbl pacyeTHBIX 32124, PACCMATPHUBAEMbIX HA CEMUHAPCKUX 3aHATHIX

1. B cucreme xmopoBoAoOpo] — BOJa UMEETCS a3€OTPOIHBIM COCTaB, COOTBETCTBYIOLIUI
conepxkanuto xjopoomopona 20.2 % (macc.). CremeHb AMCCOIMAIIMN XJIOPOBOAOPOJA B
a3e0TPONHOM pacTBope cocraBiisieT 88 %. Paccumraiite 3HaueHue pH pactBopa, ecinu ero
IUIOTHOCTH paBHa 1.10 T/ e,

2. Paccuuraiite maccy 15 % oneyma, KOTOpyro HEOOXOUMO 100aBUTH K 4.46 KI' BOJBI,
YTOOBI MOYYUTHh PACTBOP C MACCOBOM J0JIel CepHON KUCIOTHI paBHOH 4.7 % mnoTHOCTHIO 1.035
r / cm. Paccunraiite pH MOJNy4eHHOr0 pacTBOpa, MPHHSB, YTO CEPHAS KHCIOTA IO TEPBOIL
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CTYIIEHH IOJHOCTHIO IUCCOLIMMPOBAaHA, a [0 BTOPOI CTYIEHHU SBJISETCS KUCIOTON CPEIHEN CHUIIBI
¥ XapaKTepU3yeTcst KOHCTaHToM auccormanui Kay (H2804) = 1.2 - 102

3. B 1n BomHoro pactBopa yKCycHOW KHCIOTBI KoHUeHTpauueid 0.01 momb /i
coaepxurcs 6.27 - 10?* wacrun pacTBOPEHHOTO0 BEIIECTBA B BHUJE MOJIEKYJ M HOHOB.
PaccunTaiiTe paBHOBECHBIE KOHIEHTPALIMU YKCYCHOM KHCIIOThI, MOHOB BOJOPO/Ia, AllETaT-UOHOB
Y 3HaYEHUE KOHCTAHThI AUCCOLUAIIMHN YKCYCHON KUCIIOTBI.

4. PaccuuraiiTe 3HayeHHs] KOHCTAaHThl THJPOJU3a, CTENEHM ruaposnza u pH
pa3baBnenHoro pacrtBopa Hutpura ammonumsi NH;NO; npu Ttemmneparype 22 °C. HonHoe
npomsBeenne Boasl paBuo |- 107, komcramter uccommammn  Ki(HNO,) = 4.0 - 107,
Ky(NH,OH) = 1.8 - 10,

5. Paccuuraiite Maccy XJOpuaa aMMOHHS, KOTOpyl HeoOxoaumo n006aButh kK 0.5 1
BOJIHOTO pacTBOpa TMAPOKCHAa aMMOHHsS KoHieHTpanued 0.05 moms /a1, urodsr pH pactBopa
ctai paBHbIM 8. CTeneHb IUCCOIMAIIUU COJIM B pacTBOpe paBHa 90 %, KOHCTAHTa IUCCOIUAIIUN
Kp(NH4OH) = 1.8 10°°.

6. PaccuuTaiite 3HaueHne pH BOTHOTO pacTBOpa a30THUCTON KHCIOTHI KOHIEHTpanuei
0.1 mous / 1. Paccumraiite, kakum craHeT 3HadeHne pH mpu mobaBieHnu K 1 J1 3TOro pacrBopa
0.2 moss HuTpHTa Hatpus. CTeneHb aucconuanuu coyim B pactBope paBHa 100 %. Koncranta
macconmanun Ka(HNOy) = 5.1 - 107,

7. Vmeetcsi BOJHBIM pacTBOp, HACBHIIMICHHBIM NIBYyMsl COJSIMH — KapOoHaTtoMm Oapus u
KapOOHATOM CTpOHLMS. Paccumtaiite koHueHTparmu uoHoB Ba?t, Sr** u COs* B pactsope.
[IP(BaCO3) = 5.1 - 10°°, TIP (SrC0O3) = 1.1 - 107*°.

8. [IlpomsBemeHnme pacTBOpHMOCTH cymbdara Kamsmusi IIP (CaSOy) = 2.5 107
PaccuuTraiiTe 3HaueHHE paCTBOPUMOCTH COJIM B BoJie. PaccunTaiiTe, BO CKOJIBKO pa3 YMEHbBIIUTCSA
pacTBOpUMOCTh KapOOHaTa KajblUsl IO CpPaBHEHHMIO C T[E€pBOHAYaIbHOM, eciu K 1 7
HACBILIEHHOTO pacTBopa KapOoHaTa Kanblus a00aButh 0.1 Moab cynbdara marHusa. CreneHb
nuccormanuu cyiabdara Mmaraus o, (MgSO,4) = 80 %.

9. Onpenenute, BeIAAET JU ocanok, ecau cmemars 100 mux 0.002 M pactBopa HUTpaTa
cepe6pa 1 300 M 0.01 M pacreopa kap6onara Harpust. [IP (Ag,CO3) = 6.1 - 1072,

10. Ompenenurte, BBINAACT JIM OCAA0K, €CIM CMeNIaThb paBHbIE OOBEMBI PACTBOPA,
comepxkamiero 22.2 /1 xmopuaa KajdbliMsg M pacTBOpa, cojiepskarmiero 56.8 r/ i cynbdara
narpus. 1P (CaSO,;) = 6.1 - 10°. IIpuMure, 9TO BCE CONM B PACTBOPE MUCCOLUMPOBAHBI
MOJIHOCTHIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX padoT _
BAPUAHT KOHTPOJIBHOU PABOTDI Ne 1
1o TeMe «OCHOBHBIE ITOHSTHUS U 3aKOHBI XUMHUWNY

1. Mblibsik 00pa3yeT ABa OKCHJa, MaccoBasi J0JIsl MbIIIbSIKAa B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunraiiTe MOJISIpHYIO MacCy 3KBUBAJICHTA MBILIbSKA B ’TUX OKCHJIAX.

2. O6béM mapoB 0,2 r BemectBa npu 17 °C u ngaBnenun 101747 Ila paBern 48 mi.
Paccunraiite MOJIIpHYIO MacCy BELIECTBA U MACCY OJHOW MOJIEKYJIBI 3TOTO BELIECTBA.

3. IIpu pactBopenun 11,5 r cmecu amOMuHUSA, MEIM M MAarHus B COJSHOM KHCIIOTE
BBIICIWIIOCH 7 J1 rasa, uaMepeHHoro npu temmeparype 0 °C u gaBieHun 0,81-10° ITa.

4. HepacTBOopuMBIil 0OCTaTOK IEPEBEAEH B PACTBOP KOHLICHTPUPOBAHHON a30THOU KUCIOTOM.

ITpu sToM BBIAETIIIOCH 4,48 11 (H. y.) raza. OnpenenuTb cOCTaB UCXOTHONH CMECH.

BAPUAHT KOHTPOJbHOM PABOTBI Ne 2

1o treMe «PacTtBopsI»

1. 13 400 r 50 % pactBopa H,SO, BemapuBanuem ynamuiu 100 r Boxsl. UeMy paBHa MaccoBast
nonst HySO4 B ocTaBmieMcs pactBope.
2. BBIUMCIUTH OCMOTHYECKOE JaBJIEHHE pacTBOpa, coiepikamiero 16 r caxapossl CioH22011 B
350 r Boas! npu 293 K. ITnoTHOCTH pacTBopa 1 r/mi.
3. Ckosabko Bojabl HyxHO npubaButh k 500 ma 0,1 M pacTBOopa MypaBbMHOMN KHCIIOTBI, YTOOBI
CTENEHb TUCCOLMALUN KUCIIOThI yTPOUIIACh?
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4. PactBopumocth CaCO3 nipu 35° C paBna 6,9%10™ /100 r Bogbl. Bbraucmuts MPOU3BEJICHUE
PacTBOPUMOCTH ITOM COJIH.

5. Kakne w3 mepeuncineHHbIX cosield moasepratorcs ruaponusy: NaCN, KNOjz, KCIO? [Ins
KOXI0M W3 TUAPOJIU3YIOIIMXCS COJIEM HamucaTh YpPaBHEHUs THAPOJIM3a B HOHHOW H
MoJIeKyIsipHO# ¢popmax u Haiitu pH ee 0,1 M BosHOTrO pacTBopa.

BAPUAHT KOHTPOJIbHOM PABOTBI Ne 3
0 TeEMe «XUMUS HEMETAIIIOBY

1. C nosunuii Teopuit BC 1 MO 06bscHUTE cTpoeHue U ycToiunsocTs yactui NOy ', H,0.
2. Kakue yacTuipl IpuCyTCTBYIOT IIPU PACTBOPEHUH B )KUJIKOM CEPHOM KUCIIOTE: a) a30THOU
KHUCJIOTBI; 0) XJIOPHOM KUCIIOTHI; B) YKCYCHOW KHCIIOTHI; T') aMMHaKa.

3. Omnpenenure, MOTYT JIM OJHOBPEMEHHO MPUCYTCTBOBAThH B pacTBope a) HxSeO; u Kl; 0)

H,SeOsz n ste; B) H,SeO3z u 1,?

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 4
10 TeMe «XHUMHS METAILIOB)»

1. Kak u mouemy M3MEHSIOTCS TEPMUYECKAsT YCTOMYMBOCTh, PACTBOPUMOCTD U KUCIIOTHO-
OCHOBHBIE CBOWCTBA B PsIIy THIPOKCUIOB s-311eMeHTOB I rpynmsi?

2. OOBSCHUTh XUMHU3M JIEUCTBUS CMECU KOHIEHTPUPOBAHHBIX a30THOW U IJIaBUKOBOU
KHCJIOT HAa METAJUIMYECKUE MOJTUOICH U BOJIb(pam.

3. Mo>kHO 111 cUuTaTh cosiiMu Gropui, xiopua u opomus Bonbppama( V1), ecnu g HUX
XapaKTepHbl HU3KHE TeMIIepaTypbl IUJIABJIEHUS M KHUIIEHHs, PACTBOPUMOCTb B OpPraHMYECKHUX
COCIMHEHUSX, JIETKast THIPOIN3yeMOCTh? [Ipeanonokure ncxons u3 NpUBEACHHBIX JaHHBIX BU]L
cBsi3u W-I' ¥ TUIT KpUCTAIUIMYECKOM PEIIETKH B ATUX TAJIOTEHUIaX.

4. Ilo Bemuuumne pH = 12,4 nng HACBIIEHHOTO pPacTBOpa TUIPOKCHAA KaJbIUs
BBIYMCIIUTH IPOU3BEICHUE PACTBOPUMOCTH 3TOTO COCIUHEHUS.

4.1.4 TIpumep BONPOCOB, 321aBAeMbIX HA KOJJIOKBHYMeE

KonnokBuym «XuMu4ecKkasi TEPMOJAMHAMMKA U KHHETHKA)

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

2. Paccuuraiite AHozgg CIICYIONTUX PEAKIUN, UCTIOIb3Ys TaOJIWYHbIC 3HAUCHUS AfHozgg
COOTBETCTBYIOIIUX BEIECTB:

CfClz(TB) + Hz(r) = Cr(TB) + 2HC|(F)

2NOC|(F) = ZNO(F) + C|2(r)

F8304(TB) + CO(F) = 3FeOg) + COxyp

3. [loueMy, B OTIMYHE OT OSHTAJBIHH, MO SHTPONUU BO3MOXKHO OIMpEIeliCHUE
abCOIOTHOTO 3HAYEHUS?

4. B peakunoHHbII cocyn uid nposeneHus peakuuu 2SO, + O, — 2503 6bu10 BBEIEHO
1.5momb / n nuokcuma cepsl ¥ 1 Mosb / 1 KHciopoma. Uepe3 HEKOTOpPOE BpeMsi CKOPOCTh
peaKIuy yMEHbIINIAach B 6 pa3 1Mo CpaBHEHUIO C MIepBOHAYATbHOU. PaccunTaiiTe KOHIIEHTPAIUIO
JIMOKCH/Ia CEPHI B 9TOT MOMEHT BPEMEHHU.

5. Or kakux (haKTOpPOB 3aBHCHUT KOHCTaHTa paBHOBecus? Kakum o00pazoM MOKHO
W3MEHHUTh COOTHOIIIEHHE KOMIIOHEHTOB pEaKIMM, HaXOAAluxcsa B paBHoBecun? Hamwmminre
BBIPDOKEHHUST [ KOHCTAaHThl paBHOBECUS ISl OTUX peaknwil. He mpoBoas pacderos,
MPEICKAKUTE, KaK HM3MEHUTCS KOJMYECTBO MCXOJTHBIX BEIIECTB B PABHOBECHH, €CIIH: a)
YBEIIUYUTH TEMIIEPATypPy, O) YBEITUUHUThH JIaBJICHHE.

CO(F) + Clz(r) = COClz(r) AH®<0
NH4N03(TB) = NzO(r) + Hzo(r) AH®>0
Ba?* (p) + 5042_(p-p) = BaSO4(m) AH®<0
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Hz(r) + Clz(r) = 2HC|(F) AH®<0

KonnokBuym «CTpoeHne aToMa 1 XUMH4YeCKasi CBA3b»

1. Yro ompenensercs npunuunom llaynu u npaBuwinamu Xynpa? IlpuBeaurte 351€KTPOHHYIO
koH(purypammro S, Cr, Ge, Br, Rb, Ti¥" |, Fe*, P3+, HAayMHaAs OT MPEAIIECTBYIOIIETO
0J1aropoTHOTO Tas3a.

2. OOGcyauTe CleqyonIie OCHOBHBIE CBOWCTBA XMMHYECKHX JJIEMEHTOB: AaTOMHBIA paanyc,
MEpBBIA NOTEHIIMAT HOHU3AUH, CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATENBHOCTh. KakoBbl
OCHOBHbIE TEHCHIIMY U3MEHEHUS STUX BEJIMYMH B TpYIIax U nepuojax?

3. IlpuBenute OCHOBHBIE MONIOKEHUsT MeTona [ wiecnu. [IpuMeHuTe METO I IS OTIpeieIeHUs
reomeTpuueckoit kondurypammu Mmosekya NHsz, H;O, XeF,;, BFs;, SOCl. Kakoss
orpannueHus meroaa ['mmiecrnu?

4. Tloctpoiite sueprernyeckue quarpammbl MO cienyromux 1ByXaTOMHBIX MOJIEKYI U HOHOB:
Hy', Bey, Oy, CN’, onpeennre KpaTHOCTh CBSI3M B HUX; JUII MOHOB IMPEIUIOKHUTE (POPMYIIBI
M302JEKTPOHHBIX MoOJIeKyd. Onpenenure, Kakue U3 YKa3aHHbIX HOHOB W MOJIEKYJ
MapaMarHuTHBIL.

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

1. Kak wmenstorcs no rpymme F-CI-Br-I: a) pagmycel atomoB, 0) mepBblii MOTEHIHAI
MOHH3AIUH, B) AJIEKTPOOTPHULIATEILHOCTh aTOMOB?
2. Kak wm3menserca B psagy Ho,O-H,S—-H,Se-H,Te: a) mexaromuoe paccrosaue H-D, 0)
MPOYHOCTh CBs3U, B) yroa H-D-H, 1) momspuocts cBsizu, 1) AfH°298? Kak momydator 3t
coequHEHUs?
3. Hanumwure ypaBHeHHsS peakUUid M DJIEKTPOHHO-MOHHBIC YPaBHEHHS MOJIypeakUUu JUis
CJIETYIOIIUX MPOIIECCOB:

1) NH,OH + KMnO4 + H,SO4 —

2) HsPO3; + KMnO4 —

3) NazAsO, + Kl + H,SO, —
4.  Omnpenenure, 6ynyt nu coequHeHus onoBa(ll) BoccranaBnmuBate Bi(OH); npu pH = 14
ecim m3BectHO, uto E°([Sn(OH)s]*/[Sn(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noarBepaute pacuerom AE". Hamummrte ypaBHeHuHe peakiuu B3aumomaeicTust Na[Sn(OH)4] ¢
Bi(OH)s.

Bonpocsl k kosu10kBHYMY «KoMILIeKCHBIE cOeTHHEHU»

1. Tlo merony BaJIEHTHBIX CBSI3€H NpEACKaKUTE TUIl THOPUIU3ALMK aTOMHBIX OpOUTaseH
KOMIUIEKcooOpa3oBareiast M TeOMeTpUdeckyro  (GopMy  clIeAyromluX  KOMIIJIEKCOB:
terparuapokcoaypat(lll)-uon; karnon rexcaakpaamoMunus(I11)

2. HapucyiiTe sHepreTHyecKyro audarpamMmy pacuienjeHHbXx d-opOuTaneil u pacnpeneneHue
snextporos (TKIT) mams rexcaakakommiekcoB Cr'? u Cr'®. CpaBHHTE TS STHX KOMILICKCOB:
a) BEJIMUMHY paclleruieHus, 6) repmoauHaMuueckyto ycroiunBocts (DCKII), B) kuHETHYECKYTO
YCTOMYUBOCTh (J1aOMIBHOCTh, MHEPTHOCTB), T') MarHUTHbIE MOoMeHT (Mb). UTto m3menurtcs B
CTPOEHHUH 3TUX KOMILUIEKCOB, €CITU BOJY 3aMEHUTH IIHAHU-HOHOM ?

3. Ilpurorosnen 1 M mo xpomy pactBop coiu [Cr(H,0)sCI|Cly. Onpenenure 3HaueHue x u
BBIUMCIIUTE CTETIEHb OKUCIIEHUS XpOMa, €Clu Uil ocaxaeHus cepedpa u3 100 mi 1 M pactBopa
HUTpaTa cepedpa ObLIO H3pacxoa0BaHO 50 MJI 3TOTO pacTBOpa.
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4. K 0,1M pactBopy Ko[Cu(CN)4], conepxamemy, kpome toro 0,1 mons/n KCN, npubasiexn
pactBop cyabduaa HaTpusi. PaccunTars KOHIICHTPALUIO CYIb(QHI-HOHOB, TIPU KOTOPOH Cylbhua
KaJMHsI MOXET BBINAcTh B ocajok. [Ipom3BeneHne pacTBOPUMOCTH Cylb(duaa KaaMusi PaBHO
3,6:107%,

Bonpochl K KOJUIOKBUYMY 110 TeMe «XHUMHUS NePeX0AHbIX 3J1eMEHTOB)

1. KakoBa snekTpoHHass KoH(Urypamus aTtoMoOB 3JeMeHTOB 6 rpynmnbl? Kakwe creneHu
okucieHus ouu umeror? Ilpusenure npuMepsl coOOTBETCTBYIOUX coeauHenuii Cr, Mo, W.
2. Kakwe koopAMHAIMOHHBIE YHUCIIA XapaKTepHBI Ui dneMeHToB 4 rTpynnsl? [IpuBenute
npumepsl komriekcoB Ti(IIT), Ti(IV) u Zr(IV), cymecTByromux B TBEpI0il a3e U B pacTBOpeE.
3. Hanmmure ypaBHEHHS peakiuii, MCIOJB3YS JUIS KaXKIOTO TPEBPAIICHUS MUHHMAaJIbHOE
YHUCJIO CTAUM, YKAKUTE YCIOBUS UX MPOBEICHUS:

MgCl; p, = MgCO3 — MgO — Mg

BaCl, — BaSO3; — BaSO, — BaS — BaCl,

Al — Na[Al(OH)4(H20),] — Al(OH)3;— KAI(SO4),-12H,0
4. Paccmorpute auarpammy Jlatumepa st XxpomMa U OOCyAMTE  OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOIMCTBA COCIMHEHUN XpOMa B CTEMEHSAX OKUCIECHUS 12, +3, +6. B kakux
YCIIOBUAX, W KaKUMM peareéHTaMu MOXHO BoccTaHoBUTh M okuciauth Cr(Ill) B pactBOpe?
Hanummure ypaBHenus peakuuid. KaxoBbl mnponykrsl BocctaHoBieHust Cr(VI) B kucnoi,
LIEJIOYHOM CpeJie ¥ IIPH CILIABJICHUH?

4.1.5 Tllpumep BONPOCOB, 321aBaeMbIX NPH 3alUTE J1a00OPATOPHBIX PadoT

1. KakoBa »anekTpoHHass KoH(puUTrypanus aroMoB xanbkoreHoB? Kakue creneHu
OKHUCJICHHS XapaKTepHbl Ui 3TUX 3neMeHToB? [lpuBeautre mnpuMepsl COEOUHEHMM ATHX
3JIEMEHTOB B PA3JIMYHBIX CTEIEHSIX OKUCICHHUS.

2. Kak menstores no rpynne O—-S-Se—Te:

a) paAnyChl aTOMOB,

0) rmepBbId MOTSHITMAT HOHU3AIIHH,

B) AJIEKTPOOTPUILIATEIHLHOCTH ATOMOB?

3. Uro Takoe amnorponus u nonumopduszM? Kakue amioTpornHble H MOIUMOpPQHbBIE
Moau(UKAIIU KUCIOpoaa U cepbl Brl 3HaeTe? Kak ux momy4aror?

4. Kak menstoTcs (pu3nUeckue M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB B PSAY
O-S-Se-Te?

5. Kak u3mensiercs B pany H,O—H,S—H)Se—HTe:

a) MexkaToMHOe pacctosiaue H-0,

0) MPOYHOCTH CBSI3H,

B) yron H-O-H,

T') MOJIAPHOCTH CBS3H,

) AfH°2987?

Kax nomnyvarot 3Tu coenuHeHus?

6. Kak n3MeHsI0TCsl KUCIOTHBIE CBOMCTBA PACTBOPOB B BOJIE B PSIIY

H,S—H,Se-H,Te?

7. Kak wu3MeHSIOTCS BOCCTaHOBHUTENbHBIE cBoiicTBa B psagy HyO-HS—H,Se-H,Te?
[TpommmocTpupyiite 3Ty 3aKOHOMEPHOCTb NpUMepaMu Xxumudeckux peakuuit HoO u HpS.

8. Kak n3MeHSIOTCS KHCIOTHBIE U OKUCITUTENFHO-BOCCTAHOBUTENBHBIC CBOWCTBA B PsIIax
okcuoB (SO; - Se0; - TeO; , SO3 - SeO3 - TeO3) U COOTBETCTBYIOUIUX KUCTIOT.

9. KakoBo 351eKTpOHHOE CTpOeHUE CyIb(GUT, OUCYTbGUT U CyTb(aT-HOHOB?

25



10. KakoBo cTpoeHHE NPOIYKTOB 3aMEIICHHS B CEPHON KHUCIOTE: MOJIUCYIb(AThI,
raJIor€HaHTUIPU/IbI, IEPOKCO-KUCIIOTHI.

11. KakoBo cTpoeHue u CBOMCTBA raJIOT€HUIOB CEPhI, CEJIEHA, TeILTypa.

12. OcymiecTBUTE XMMMUYECKHE IIPEBPALLICHU S, UCII0JIb3YSl MUHUMAIbHOE KOJIMUECTBO

CTaJMi:

CaS0,—S—S0Cl,—K5S,04

F882—>HQSO4—>H2320g—>N328203—>N328406

4.2 @D oHJ O1LIEHOYHBIX CpPpEaACTB 1Jisl MIPOBEACHUSA l'[pOMe)KyTO'lHOﬁ aTrTeCTanmm.

JUis  OLeHKM 3HaHWM, yMEHUH, HaBBIKOB M (WIM) OMNbITa JESITEIbHOCTH,
XapaKTEepPU3YIOMIMUX ATanbl (POPMUPOBAHUS KOMIIETEHIMI B MPOIIECCE OCBOCHMS AMCLUILIMHBI
«Heoprannveckass XumMus», MPOBOIUTCS NMPOMEXKYTOUYHAs arTecTanus B Buae 3adera (1 m 2
cemecTp) u 9k3ameHna (1 u 2 cemectp).

4.2.1 OueHo4HbIe CPeICTBA 1151 MPOBEAEHHS 3a4UeTa:

B cootBerctBun ¢ IlosnokeHneM O MpPOBEACHUU TEKYIIErO KOHTPOJS YCHEBAEMOCTH U
MPOMEXyTOUHOM aTTectauuu odyuaromuxcs Kyol'Y u ero ¢guinanoB - 3a4eThl BBICTABIISIOTCS
[0 pe3ysibTaTaM YCIENIHOTO BBIMOJHEHUSI CTYJEHTaMH J1abopaTOpHBIX padO0T, KOHTPOJbHBIX
paboT U KOJUIOKBUYMOB.

4.2.2 OueHovHbIe CPeACTBA /JIsl MPOBEIEHUS IK3aMeHA:

Bomnpocs! k 3x3ameny (1 cemecTp)
1. ATOMHO-MOJIEKyIsipHast Teopust. OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI.
2. PazButne mnpencraBnenuid o crpoenun aromMa. Mogenmu Tomcona, Pesepdopna,
noctynatel bopa. KBaHTOBO-KOpPHYCKYJISPHBIM dyajau3M, BOJHOBas MpUpOJa DIECKTPOHA,
runoTe3a ae bpoiins, npuHIun HeonpeaeneHHoctu [ 'eitzendepra.
3. BonnoBas ¢ynkuus snektpona. YpasHenue llpenunrepa. Paguanbnas u opOutanbHas
cocTaBisitolMe BoJHOBOU (yHKIMH. [ToHsATHE O TI1aBHOM, OpOUTATELHOM, MAarHUTHOM, CIIMHOBOM
KBaHTOBBIX YUCaX.
4. [Topsinok 3amogHeHHst IEKTPOHHBIX 000JI0YEK MHOTOIEKTPOHHBIX aTOMOB, OOBSICHEHHE
3aBUCHUMOCTU JHEpruu opOuTasied oT OpOMTANBHOTO KBAHTOBOro uucia, npuHimun [laymy,
npaBuiio XyHja, npasuia KieukoBckoro.
5. CBoiicTBAa aTOMOB: paaWyC, DSHEPruUsl HOHU3ALMHM, CPOJACTBO K  DIIEKTPOHY,
anekrpoorpunarensHocts (o Ilonunry, Mamnukeny, Onpeny-Poxoy). IlepuomudyHocts B
W3MEHEHUHU ITUX CBOMCTB ATOMOB XUMUYECKUX 3JIEMEHTOB.
6. [Tepuoanueckuit 3akoH u nepuoanueckas cucrema /.M. MenneneeBa. O0mue cBoiicTBa
KJIaCCOB XMMHUYECKHMX 3JIEMEHTOB: MHEPTHbBIC ra3bl, TUIIMUYCCKUE 3JIEMEHTHI, repexoaubie (d-) u
BHYTpHPSIHBIC TTepexoaHble (f-) amemeHThI.

7. CocrtaB atoMHOTrO siypa. JlehekT mMacchl, SJHEPrUs CBSI3M HYKIOHOB B sIJIPE, 3aBUCHMOCTD
YCTOWYUBOCTH S/IEP OT YKCIIa HYKIIOHOB. BUJIbI palMOaKTUBHOCTH, PAIMOAKTUBHBIC PSIJIBL.

8. 3aBHCUMOCTh CKOPOCTH PaJMOAKTHBHOTO pachaia OT KOJWYECTBA 4YacTHUIl, MEPUOJT
MoJTypacrajia ¥ KOHCTaHTa CKOPOCTH pacnaja. SImepHble peakiluu, Peakiuu JICJICHUS] U CUHTE3a
aaep.

9. [Tpuposa XUMHUYECKOH CBSI3H. 3aBUCUMOCTh MOTCHITMAIBHON SHEPTHH OT MEXKbSIICPHOTO
paccTosiHUsL. DHEPrus U JJIMHA XUMUYECKOH CBSI3H.

10. HonHas cBs3b. PacueT SHepruu CBS3M MEKIY HOHAMH U DHEPTUM KPUCTAJUIMYECKOM

pCIICTKU HWOHHOI'O COCIAWHCHHA. HOJ'ISIpPByGMOCTL U TOJIIPU3YROIIICC JIeiicTBHe HOHOB, HX
BJIMAHHUC Ha CTCIICHb HOHHOCTH CBA3U.
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11. OcHoBHBIE MOJIOXKEHUST MeTo1a BajleHTHBIX cBsizeil (BC): cnocob mocTpoeHus BOIHOBOM
(GYHKIMU MOJIEKYIbI, 00bICHEHHE IPUYMHBI YCTOMYMBOCTH MOJIeKyn B Metoe BC.

12. OObsicHeHue TreoMeTpudeckoil ¢Gopmbl MoJekyn ¢ mno3uimii Meroga BC (teopust
ruOpuaM3alil  aTOMHBIX OpOWTanell) ¥ C TO3WLIUH TEOpUM OTTAIKHBAHUS BaJCHTHBIX
AIIEKTPOHHBIX map (Merox ['mitecnn).

13.  Teopuss pesonanca B BC, mpuHIMIBI BBIOOpa TPaHUYHBIX (KAHOHHYECKHX) (HOpM.
CBoiicTBa JOHOPHO-AKLENTOPHOM CBSI3H.

14.  OcHoBHbIE MOJIOKEHHSI METOIa MOJIEKYJISIpHBIX opouTaneit (meroq MO JIKAO): criocob
MOCTPOEHHSI BOJHOBOHM ()YHKIIMU MOJIEKYJBI, OOBSCHEHHE NMPUYMHBI YCTOHYMBOCTH MOJICKYI B
mertoae MO.

15. Buns! asynentpossix MO: cBS3bIBarOIUE M Pa3phIXJISIIONIUE Gss, Gpp, Osps Odds Tpps Tdps
Odd — OpOHUTAIIN, TPUMEPHI HECBSI3BIBAIOIIUX OPOUTAIICH.
16. Dueprerudeckue auarpaMMbl MO TBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYIT JIeMEHTOB | u

II mepuona. Ilopsimok cBA3M B Mosekyine. MarHUTHbIE CBOWCTBA BEILECTB. DJHEPreTHUECKUE
muarpammbl MO 1IByXaTOMHBIX T€TE€POSIEPHBIX MOJIEKYII U HOHOB.

17.  Tlousartue 0 MHOTOLICHTPOBBIX MOJIEKYJISIPHBIX opOuTansx, IIPUMEPBI
ANEKTPOHOAEUIIUTHBIX U 3JIEKTPOHOU3OBITOUHBIX COSAUHEHUN, OOBSICHEHNE X YCTONYMBOCTH
merogom MO.

18. Buapl MeXMOJEKYISIPHOTO B3aUMOJEHCTBHA (OpPHEHTAIMOHHOE, WHIYKIIMOHHOE,
JTUCTIEPCUOHHOE).

19.  TlpwumHBl 00pa3oBaHHUS BOJOPOIHON CBSI3U, BIHMSIHUE BOJOPOTHON CBS3HM HA (PU3HUECKHE
cBoiicTBa BemlecTB. OOBsICHEHUE YCTOWYMBOCTH BOJAOPOIHOM cBsi3H B MeTo1ax BC u MO.

20.  Merammueckas cBs3b. OCHOBHBIC TIOJIOKCHHSI 30HHOW TEOPUH, OOBSICHEHHWE CBOMCTB
JURJIEKTPUKOB, METAJIOB, MTOJIYIPOBOIHUKOB C MO3UIUN 3TON TEOPHUH.

21.  Tumnbl KpUCTAJUIMYECKUX PEIIETOK: aTOMHAas, MOJIEKY/sipHasl, HIOHHAsI, MEeTaJlInYecKasl.
22.  JledeKTbl KpUCTAIUTMYECKOW PEMICTKH, KIacCH(PUKAIMS, BIUSHHUE Ha DIICKTPHUYECKHE
cBoiicTBa. OTKIIOHEHHsSI OT CTEXHOMETPUM B COCTaBE TBEPAbIX BemIeCTB. J[anmbTOHUABI U
OepTOJLTHIBI.

23.  Tepmonunamuyeckass cucTema, THIBl cuUCTeM U mporeccoB. I[lapamerpsl, ¢GyHKUMH
coctosiHusl. BHyTpeHHsst sHeprus, TemioTa, padoTa. [lepBblii 3aKOH TEPMOAMHAMUKH.

24.  llpuMeHeHue MEPBOro 3aKOHA TEPMOJAMHAMUKHU K M30XOPHBIM M M300apHBIM IPOLIECcaM.
3akoH ['ecca, cimenctBue u3 3akoHa ['‘ecca. Tepmoxumuueckue ypaBHeHUs. OmnpeneneHue
SHEPrUM KPUCTAJUIMYECKOM pelieTku coyid u3 nukia bopua-I'aGepa.

25.  TemmoemkocTh (yaenbHas, MOJISIpHas, CpPEIHssA, WCTUHHAs, W300apHas, W30XOpHas).
3aBUCHUMOCTh HW3MEHEHHUS DJHTAIbIIUM XUMUYECKOM peakiuu OT TeMIeparypsl (3aKoH
Kupxrodda).

26.  Pabota pacmmupeHus HICANTbHOTO Ta3a B H300apHBIX M H30TEPMHUYECKUX YCIOBHUSX.
[loHATHE O PAaBHOBECHBIX IIPOLIECCAX B TEPMOJAUHAMUKE.

27.  Camomnpou3BOJIbHOE M HECAMOIPOU3BOJBHOE MPOTEKAaHUE MpoIleccoB. BTopoil 3akoH
TEPMOJMHAMUKH. DHTPOIUS, TEPMOJIMHAMHUECKOE U BEPOSITHOCTHOE OIPEICIICHHE.

28.  l3MeHeHME SHTPONMM B Pa3IUYHBIX IpOLEcCcaX: XMMUYECKas peaklus, HarpeBaHHue
BellecTBa, (a30Bble MEPEeXObl, pacIIUpeHue raza. TpeTuil 3aKOH TePMOJUMHAMUKU (TIOCTYNIaT
[1nanka). PacueT aOCOMOTHBIX 3HAYSHHUM SHTPOITHUH.

29.  Kpurepuu caMONpPOU3BOJIBHOTO NPOTEKAHUS XUMHUYECKUX IPOLIECCOB B 3aKPBITHIX
cucremax: sHeprus [uO6ca, sHeprus I'enbmrosibria. XUMHYECKUH MNOTEHIMAN, KpUTEpUi
CaMOIIPOU3BOJIBHOTO MPOTEKaHM MPOLIECCA B OTKPHITON CUCTEME.

30. XHUMHUYECKOE PaBHOBCCHC. TepMOI[I/IHaMI/I‘-ICCKI/Iﬁ BBIBOJ 3aKOHa HeﬁCTByIOLHHX Macc.
YPaBHeHI/IC HU30TCPMBI XUMHUYECKOH pCaKkiuu. KoncranaTa XuMu4aeckoro paBHOBCCHS.
31. KoHCTaHTBI XUMHYECKOTO paBHOBECHSA, BBIPAKCHHBIC YCPC3 MAapUHUAIIbHBIC OABJICHUA,

KOHLEHTpALlUM, AKTUBHOCTH KOMIIOHEHTOB pPAaBHOBECHOW CHCTEMBI, CBS3b MEXKJIy HUMH.
3aBUCUMOCTb KOHCTaHThI XUMUYECKOTO paBHOBECHS OT Temmepatypsl (ypaBHenue Baut ['odda),
npuHiun Jle [larenbe.

27



32. OcCHOBHbIE TIOHATHS XMMHUYECKOW KHHETHUKU: CKOPOCTb, MEXaHU3M, MOPSIOK,
MOJIEKYJISIPHOCTDh peakuuu. PaKkTopbl, BIAUSIONIME Ha CKOPOCTh peakuuu. CKOpOCTh peakuuu B
reTEPOreHHOMN CUCTEME.

33. IloctpoeHne KHHETUYECKUX KPHUBBIX JUIS pEaKkUUid MEpBOTO M BTOPOTO TMOPSIKA.
OmnpeneneHne KOHCTaHTbl CKOPOCTH IO AKCIEPUMEHTAlbHbIM JaHHbIM. llocienoBaTenbHbIE
peakuuu.

34.  3aBucumocTh ckopoctd OT Temmeparypsl. [lpaBuno Bant Todda. VYpaBHenue
AppeHnunyca, SKCIEpUMEHTaIbHOE ONPEEIEHUE SJHEPT UM aKTUBALIUH.

35. IlpencraBieHue O TEOPUHM AaKTHBHBIX CTOJIKHOBEHHH M TEOPUU AKTUBHUPOBAHHOTO
KoMIuiekca. Karanus, katanusaTopsl.
36.  T'ereporennsie paBHOBecus. lloHsTHe O ¢a3e, HE3aBUCHMOM KOMIIOHEHTE, YHCIIe

creneHeir cBoOojbl. BBIBOJ OCHOBHOTO 3akOHA TETEPOreHHOrO paBHOBecHs (mpaBwiio (a3
'n60ca). dazoBas Auarpamma BOJBI: pacueT YMcia CTENEeHeW CBOOOJBI B OJJHOKOMIIOHEHTHOM
CHCTEME,.

37. JlmarpamMmbl COCTaB — CBOMCTBA JJI IIPOLECCAa KPUCTALIM3ALUU B JBYXKOMIIOHEHTHBIX
CHCTEMaX: C JBTEKTHKOH, ¢ O0Opa30BaHMEM XHMHUYECKOTO COCJMHEHHUS, C HEOTPaHWYHOU U
OrpaHquHHOfI pPacTBOPUMOCTBIO KOMIIOHCHTOB B TBEPAOM COCTOAHHUC.

38.  Xwunkwme pactBopsl. CriocoObI BRIpaXEHHS COCTaBa pacTBOpa (MaccoBasi M MOJIbHAS JIOJIH,
MOJIsIpHass W MOJIsJIbHAs KOHHeHTpaHI/II/I). PaCTBOpI/IMOCTB BC€IIECTB, HACBIIICHHBIE H
MIEPECHIIICHHbIE PAaCTBOPbI, BIMSHHUE SHTAIBIUHHOTO M SHTPONMUUHOrO (QaxTopa Ha
PacCTBOPUMOCTE BCIICCTB, 00BsCHEHUE BIUSHUSI TEMIICpATypbl Ha paCTBOPHMMOCTb TI'a30B U
TBEPABIX BCHICCTB.

39. Nneanbabie pactBopbl. KosuMraTuBHBIE CBOMCTBA PACTBOPOB: YMEHBIICHHE JABJICHUS
mapa HaJx pactBopoMm (3akoH Payns), kumeHue W 3amep3aHHE PACTBOPOB, OINpeiesieHUE
MOJIEKYJISIPHOM Macchl B 30yJIMOCKOIIMYECKOM U KPHOCKOMTMYECKOM METOe, OCMOC, 3aKOH BaHT
Todda mis ocMOTHYECKOTO JaBICHUS.

40.  OTKJIOHEHHUS PACTBOPOB OT HJCATHLHOCTH, NpUYMHBL. [loHsATHE 00 aKTHBHOCTH,
ko3 durmenTe akTUBHOCTH, CITIOCO0aX BHIOOpA CTAHIAPTHOTO COCTOSHHUSL.

41.  Dnexrtponutnueckas auccoruanusa. CBs3b  M30TOHMYECKOro  KoddduimeHta c
KaXYIIEHCs cTeneHbto nucconnanuu. Teopus J{ebas- XroKkens.

42.  Jluccommanms ciaObIx 37eKTpoiuToB. KoHcTaHTa AuMccolMalliU, CBS3b CO CTEHNEHBIO
nrccouuanuu (3akoH paszbasienust OctBanbiaa). Jucconnanus Boasl. Bonopoanslil mokasares.
43.  Pacuer pH pacTBOpOB CHJIBHBIX U CIIA0bIX KHCIOT U OCHOBAHHUHU.

44.  T'maponu3 coJied: KOHCTAaHTa TUIPOJIK3a U €€ CBA3h C KOHCTAHTOM JUCCOLMAIUU C1adoTo
ANIEKTPOJINTA, pacdeT pH pacTBOPOB TUAPOIU3YIOIIUXCS COEH.

45.  BausHue TeMiiepaTypsbl, pa30aBieHus U J0OABICHHS KUCIOT U LIEJI04el HA paBHOBECHUE B
peaKuu THIPOJIN3a COJIH, YCIOBUS IPOTEKAHUS «HEOOPATHMOro» TUIpOJIn3a.

46.  bydepubie pacTBOpbI, mpumepbl, pacuer pH, oObsicHenue OydepHOro aeicTBUs,
OydepHast eMKOCTb.

47.  PaBHOBecHME MEX]Iy pacTBOPOM MallOPaCTBOPUMOTO CHJIBHOTO OJIIEKTPOJIUTAa M €ro

0CaJIKOM, TPOU3BEJICHHE PACTBOPHUMOCTH, YCIOBUE BBIMAJCHUS 0CaJKa, pacueT pacTBOPHMOCTH,
coneBoit ahekr, ero oObsCHEHUE.

48.  OCHOBHBIC TIOJIOKEHUSI TPOTOJIMTUYECKON Teopuu bpencrena-Jloypu, conpsbKeHHbIC
nmapbl KUCIIOT M OCHOBaHHM, NMPUMEHEHHE K PEaKIHsM B BOJHOM pacTBOpe (IMCCOIMAIINS,
HeHTpann3aius, THIPOIIN3).

49.  Ilpumenenue teopuu bpercrena-Jloypu kK HEBOJHBIM PacTBOpaM. Y4acTHE PaCTBOPUTEIIS
B KHCJIOTHO-OCHOBHOM paBHOBECHH, CPOJCTBO K TIPOTOHY, JAU(PPEpeHIUPYIOUIHNEC U
HUBEJIUPYIOIINAE PACTBOPUTEITH.

50.  Onmnpexenenue KUCIOT U ocHOBaHUH 10 JIbtoucy. Teopust [TupcoHa, MOHATHE O MSTKUX H
KECTKUX KUCIIOT U OCHOBAHHM, MPUMEPBI, IPUMEHEHUE TCOPUU K OOBSICHEHUIO YCTOMYUBOCTH
KOMILIEKCOB.
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51.  OxucnuTEnbHO-BOCCTAHOBUTENbHbIE  peakuuU. KoJIMuecTBEHHBIE  XapaKTEPUCTUKU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB: KOHCTAHTAa pPAaBHOBECHUS, U3MEHEHHE SHEPrUU
I'n66ca u D/1C, cBs3p MEXAYy HUMU.

52. OnexTpoaHble IMOTEHLMAIbl METauloB. ['ampbBaHMYeckuil 31eMeHT. BomopoaHblil
anekrpoa. CTaHaapTHbIE YCIOBUS M CTaHAAPTHBIM MOTEHIMal mnoiypeakuuu. OnpeneneHue
HaIpaBJIEHUS OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO IIpOLlECCa B  CTaHAAPTHBIX  YCIOBUSX.
3aBucumocth HampasieHuss OBP ot ycnouii, ypaBHenue HepHcra A 37I€KTpOAHOTO
norernuana u JJ1C.

53. Bmusaune pH Ha BelIMYMHY BOCCTAHOBHUTENBHOTO MOTEHUMANA. YYacTHE BOAbI B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUMSIX B POJIM OKUCIUTENS U BOCCTAaHOBMTEIS,
3aBHCHUMOCTb OTEHI[MaAJIa BOAOPOJHOTO U KUCIOPOIHOTO 3J1EeKTpoaoB oT pH.

54.  DIEKTpOnu3: TMPOIECChl, MPOUCXOMANINE B paCIJlaBaX M PacTBOpaxX dIIEKTPOJIUTOB,
3akoHbl Dapanes.
95. Koppos3us Meramnos. Buasl Koppo3uu. MeXaHH3M 2JIEKTPOXUMUYECKONW KOPPO3HH,

CIIOCOOBI 3alllUThI METAJIJIOB OT HEC.

Bomnpocel k 3x3aMeny (2 cemecTp)
1. Bomopoxa: mMOJOXEHHWE B TMEPUOAMYECKON cucTeMe, O0COoOeHHOCTH, H30TOombl. (CBOWCTBa
BOJIOpoJa - mpocToro BemiecTBa. MoH Bogopona u ruapua-uoH. OOmuye CBOWCTBAa MOHHBIX U
KOBaJICHTHBIX THAPHUIOB.
2. Tamorenpl: oOmas XapakTePUCTHKA, OCOOCHHOCTH (TOpa, YCTOWYHMBOCTH MOJICKYII
raJloTeHOB, CBOWCTBAa MPOCTHIX BEMIECTB (pPEaKIMH C BOJOW, METAUIAMH, HEMeTallaMH,
PacTBOPUMOCTD B BOJIE U HEMOJISIPHBIX PACTBOPUTEIISIX).
3. TanoreHoBOAOPOJIBI: CTPOEHHUE MOJEKYJ, (U3NYECKUE UM XUMHUYECKHE CBOMCTBA,
CpaBHHUTENbHAS XapaKkTepUCTHUKA TEPMHUECKON YCTOHYHMBOCTH, KHUCJIOTHBIX u
BOCCTaHOBUTEJIBHBIX CBOMCTB. CrIOCOOBI MOTYyUYEHUS TaJOr€HOBOJOPOIOB.
4. Kucnopojcoaepxaiye COeIMHEHUS! TaJOreHOB, MPOSIBICHWE BTOPUYHON MEPHOJUYHOCTH,
W3MEHEHHE CTPOEHUS, YCTOMYMBOCTH, KUCIOTHBIX M OKHUCIUTEIbHBIX CBOMCTB C M3MEHEHUEM
CTETeHU OKUCJICHUS TaJIOTeHa.
5. MexraioreHHble COEAMHEHHUS: CTPOEHHE MOJieKyal B pamkax MeroioB BC u I'mmiecrw,
3aBUCHMOCTh COCTaBa OT COOTHOIICHHS pPa3MEpPOB aTOMOB, (GU3NYECKUE M XUMHUYECKHE
CBOWCTBA.
6. XanpkoreHol: 00IIas XapaKTePUCTHKA, OCOOCHHOCTH Kuciopoja. CKIOHHOCTH aTOMOB K
00pa3oBaHUIO IETeH, KPATHBIX CBSI3CH.
7. Kucnopona: crpoenue Mosekyn kuciopona u o3oHa (Meroasl BC u MO), ux ¢usnyeckue u
xumuueckue cBoiictBa. Kiaccudukaums okcugoB, oOmmume cBoiictBa. Ilepokcuasl u
HAMEPOKCUIBIL.
8. Moaudukanuu cepsl, pa3oBast quarpamma cepbl. XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
AJIEMEHTOB TOJITPYIIIHI CEPHI.
9. T'mapunsl cepsbl, ceneHa, TETypa: CpaBHEHHUE YCTONYMBOCTH, BOCCTAHOBUTEIHHBIX CBOMCTB,
KHCIIOTHBIX CBOMCTB BOJIHBIX pacTBOPOB. Cynb(huasl METAIOB, CYIb(aHbl U MOMUCYIb(OUIHI.
10. Kucnopoanble CO€OUHEHHS] CEphbl, CeJleHa, Tellypa: W3MEHEHHE KHUCJIOTHBIX H
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX CBOMCTB B psamax SO; - Se0; - TeO,; SOz - SeO3 - TeOs u
COOTBETCTBYIOIIUX KUCIOT. CTpoeHue cynbdur-, Oucynb(ur- u cynb(ar-uoHOB.
11. Cepnas xucnora u ee coid. TuocepHas Kuciota U ee couu (THocynbdarsl). [IpoayKTsi
3aMeIeHUs] B CEPHOM KHUCIOTe: MONUCYTb(aThl, TaIOTCHAHTHAPHUABI, TEPOKCOKUCIOTHI.
[ToMMTHOHOBBIE KUCIIOTHI, CTPOSHHUE MOJIMTHOHAT-HOHOB.
12. p-anemenTsl V rpynmbl: 0011as XxapakTepucTruka, ocobeHHocTH a30Ta. CKIOHHOCTh aTOMOB K
00pa30BaHUIO IIeTeH, KpaTHBIX CBS3EH.
13. Ctpoenune wmousekynbl azota (BC, MO), ero ¢usndeckue u XUMUYECKHE CBOMCTBA,
Moaupukauu Gocdopa, MbIIIbSIKa, CYypbMbI, BACMYTA.
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14. O6mast xapakTepuCTHKa THAPUIOB p-JIEMEHTOB V TPYIIBI: CTPOEHHE MOJICKYJ,
TEPMHUUECKasi yCTONYMBOCTh, BOCCTAHOBUTENIbHBIE CBOMCTBA, KUCIOTHO-OCHOBHBIE CBOICTBA.

15. AMmuak: ¢usnyeckre M XMMHUYECKHE CBOWCTBA, CBOMCTBA JKUAKOTO aMMHAaKa, CBOWCTBA
cojied aMMoHus. ['uapasuH, TUIPOKCUIAMMH, Aa30THCTOBOJOPOAHAS KHUCIIOTA, a3UJ-HOH:
CTPOCHME U CBOWCTBA.

16. Oxcupn azota(l) 1 a30THOBATHCTast KACIOTA: CTPOSHHE MOJIeKyl u cBoicTBa. Okenp azora(ll)
- cTpoeHHe MoJeKyasl B pamkax MeronoB MO u BC, non nurpozonus. Oxcua azora(lll) u
a30TUCTAasi KUCJIOTA, HUTPUTHIL.

17. Crpoenne oxcuna azora(IV) u ero ammepa, paBHoBecue B cucreme NOy — N2O4. Oxcupg
azota(V), a30THas KHUCJIOTa: CTPOCHUE MOJIEKYJ, OKUCIUTEIbHbIE CBOMCTBA; CTPOEHUE HUTPAT-
MOHA.

18. Oxcunpl 1 ruApoKcHIbl hocdopa, MBIIIBbIKA, CypbMBI, BACMYTa: YCTOHYNBOCTD, KUCIOTHO-
OCHOBHBIE W OKHCIWTEIHHO-BOCCTAHOBHUTENIbHBIE CBOMCTBA. CTpoeHue OKcuIoB docdopa,
CTpPOEHHE  KHUCJOPOJCOJAEpKAUX KHUCIOT ¢dochopa, KHUCIOTHBIE M  OKUCIHUTEIbHO-
BOCCTaHOBUTEJIbHbIE CBOWCTBA.

19. p-anemenTsl [V rpynmer: oOmias xapakTepHCTHKA, OCOOCHHOCTH yriieponaa. CKIOHHOCTB
aTOMOB K 00pa30BaHUIO IEMeH, KPaTHBIX CBS3EH.

20. p-anemenTHI [V TpymImel - MPOCTHIE BEIIECTBA: THITH KPUCTALTHYECKUX CTPYKTYp yriiepoaa
(ammas, rpadur, kapbun), kpemHus, ojosa (a, B, Y - popmbl), CBUHIIA; XUMHUYECKHE CBONCTBA.
Bonoponnbele coeauHeHus yriepoja M KPEMHHS: CTPOCHHE, DA3IU4yusi B PEaKIMOHHOU
CIOCOOHOCTH.

21. Okcupgpl  yrmepoma: crpoenue (BC uw MO), ¢usudeckne W XHMHUYECKHE CBOWCTBA
(B3aMMOJICCTBHE C BOJOW, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIC CBOMCTBA), KapOOHWUJIBI
METaJIOB (CTPOCHHE, OOBSICHEHNUE YCTOMYMBOCTH). YTOJIbHASI KACIOTA U €€ COJIH.

22. CoenuHeHUs yriiepoja ¢ a30TOM U CEepoil: IMaH, [IMaHUCTOBOJAOPOAHAS KUCIOTa, IUAHUIBI,
HMaHuAHbIE KOMIUIeKChl. [{nanaT- m TuoumanaT-uoHbel. OOmIas XapakTepuUCTHKa TajloreHUI0B
anemeHToB | VA rpymibl.

23. Okcua KpeMHHUs, KPEMHHUEBBIE KHCIOTHI, CHJIMKAThl. 3aKOHOMEPHOCTH B HM3MEHEHUU
CTPOEHHUS U XMMHUYECKHX CBOMCTB OKCHJIOB M ruapokcusioB Ge, Sn, Pb B pa3nuuHbIX cTeneHsIX
OKHUCJICHUS: KUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBONCTBA.

24. Kpucraminyeckasi CTpyKTypa, (usmueckue u Xumuuyeckue cBoiictBa Oopa. [lonyuenwme,
ctpoerare (MO) u cBoiicTBa auOOpaHa, BOCCTAHOBUTEIbHBIC CBOWMCTBA, PEAKIUS C BOJOW,
oOpa3oBaHue OOPrUAPUIHBIX KOMIUIEKCOB, HUX CTpoeHue. Beicmine OopaHbl: CcTpoeHue
(37EMEHTBI CTPYKTYPBI), 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB.

25. Oxcua 6opa, 6opHbIE KHCIOTHI, 60paThl. CTpoeHuil coeinHeHui 6opa ¢ a30TOM, aHAJIOTHUS C
yII€BOJAOPOJAMH, aJIMa30M U TpaduTOM.

26. duznueckue U xumuueckue cBoiictea Al, Ga, In, Tl. 3akoHOMepHOCTH B U3MEHEHUU CBOIICTB
coeuHEHUN (OKCUABI, TUIAPOKCUIBI, TaJOTEHHIBI) AIIEMEHTOB B CTEIEHU OKHUCIEHUS +3.
Kowmmnekcusie coennnenus. CoeuHEHUS B HU3IIHUX CTENEHSIX OKUCICHUSI.

27.s-snementsl Il rpynmel: oOmias XapakTepuCTHKa, OCOOEHHOCTH OepuyUIvs, MPOSBICHUE
JMaroHaJIbHOTO cxoAcTBa. CBOMCTBA MPOCTBIX BELIECTB, TMAPHUIOB, raJloreHunoB. OKCUABI U
TUAPOKCUBL: 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB. KOMIUIEKCHBIE COEIUHEHMS.

28. s-anemeHThl | rpynmel: oOmmias xapakTepUCTHKA, 0COOEHHOCTH JUTHS. CBOMCTBA MPOCTHIX
BEIIECTB: B3aMMOJICHCTBUE C KUCIOPOJIOM, BOJON. 3aKOHOMEPHOCTH B CTPOEHUHU U CBOMCTBAX
COEJIMHEHUH ¢ KUCIOPOIOM, THPOKCHIOB, KAPOOHATOB, raJIOTEHUIOB.

29. NnepTHBIE Ta3bl: 0011as XapaKTEPUCTHKA, HAX0XKJICHUE B IPUPOJIE, MOJTydeHne. XUMUYECKHe
CBOICTBa MHEPTHBIX ra3oB (B3amMOJeicTBHE ¢ BOoJoW, cuHTe3 bapnerra). Ctpoenne (MO) u
cBoiicTBa PTOPUIOB KCeHOHA. KucnopogHble coeTMHEeHNsT KCEHOHA.

30. CTpoenue KOMIUIEKCHBIX coeAuHeHud ¢ mo3uimii metona BC. ['mbpuamsanus opOuraneit
npu 00pa30BaHUU OKTAdIPUUYECKHUX, TETPAdIPUUECKUX M KBAJAPATHBIX KOMIUIEKCOB. [IprMepsl
CIHMH-CBS3aHHBIX, CIMH-CBOOOIHBIX, BHYTPU- U BHEUTHEOPOUTAIBHBIX KOMIIJIEKCOB.
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31. Teopust kpuctammmaeckoro monss (TKII), ocHOBHBIE TIONOKEHUsS, SHEpPreTudecKas
auarpamMma oOpasoBaHusi KoMmiulekca. Pacmierienne d-opOurtanell LEHTPalbHOTO aToMa B
KPUCTANTUYECKOM TI0JIE JJIsl OKTa3JpUIeCKOT0, KBaIpaTHO-ONIIMPaMHIAIBHOTO, KBaJPATHOTO H
TETPAdAPUIECKOT0 KOMILIEKCOB. HU3KO- N BBICOKOCITMHOBBIE KOMILJICKCHI.

32. CBA3b BENWYHMH pACIICIUICHUS KPHUCTALIMYECKUM TIOJeM C OKpPacKoW KOMIUIEKCa,
CTIEKTPOXUMHYECKUH psAl. DHEPrus CTAOMIN3AIMN KPUCTAJUIMYECKUM TI0JIEM OKTadApUIECKO U
TeTpadapuyeckoil cummerpud. [lonstue 06 adpdexre Ana-Temnepa.

33. CtpoeHue KOMIUIEKCHBIX COEAWHEHHH ¢ mo3uiuii Meroga MO (Teopwst OIS JIMTaH[IOB).
[locTpoeHne  SHEPreTHYECKMX  JHAarpaMM  OKTadIpHUYECKHMX  KOMIUIEKCOB.  BenmumHa
paciiernieHusi B TEOPUH TOJIs JIMTaHI0B. T-B3anmozeiicteue d-opOuTaieil HeHTpaIbHOTO aToMa
C OpOUTAISIMU JIUTAHIOB.

34. dakTOopHl, BIUSAIONNE HA TEPMOJINHAMUYCCKYIO YCTOWYUBOCTh KOMIUICKCHBIX COCIUHEHUM.
OHTaNBNUIHBIN BKIQA: BIMSHHE 3apsiga M pa3Mepa HOHA MeTajula, Y4eT pacIleIuIeHus B
KPUCTAJUTHIECKOM TI0JIe, OCHOBHOCTH JIMTAH/a; YHTPOITMIHBIN BKJIAJ: CPaBHEHHE CTYMEHYATHIX
KOHCTAHT YCTOHYHMBOCTH, OOBSICHEHHE XeIaTHOTO Y eKTa, MpaBuio HUKIOB Uyraesa.

35. d-anemenTsl IV rpymmel: 0o0mmas XapakTepHCTHKA, CBOMCTBA MPOCTHIX BEHIECTB. Biciiee
COCTOSIHAE OKHCIJICHHS: OKCHIBI, THAPOKCHIOB, CTPYKTypa CMEIIaHHBIX OKCHIOB THTaHA
(perieTKu THITa NITTHHEN, WIBMEHUTA, IIEPOBCKUTA), XUMHUS BOJHBIX PACTBOPOB, KOMILICKCHBIC
coequHenusi. CoelMHeHUsl TUTaHa B CTETIEHU OKUCIEHUS +3.

36. d-snemenThI V rpymmbl: 00MIas XapaKTepUCTHKA, CBOWCTBA MPOCTHIX BemnecTB. CoequHeHHS
AIIEMEHTOB CO CTETIEHBIO OKHUCJICHUS +5: CpaBHUTENIbHAS YCTOHYNBOCTh, PABHOBECHS B BOJHBIX
pactBopax. CoeTMHEHHS BaHA/IMS B HU3IINX CTETICHSIX OKUCIICHHS.

37. d-anemenTtsl VI rpymmsl: o0miast XapakTepUCTHKA, CBOWCTBA MPOCTHIX BerecTB. CoeTMHCHHUS
JJIEMEHTOB CO CTENEHBI0 OKUCIEHMs] +6: CpaBHHUTENbHAs YCTOMYMBOCTH OKCHAOB, KHCIOT,
AHUOHOB, OKHUCIIMTEJIbHAs CIOCOOHOCTh, pPAaBHOBECHS B BOJHBIX pAacTBOpax, H30- U
rerepononucoeuHeHns. CoelWHEHUS XpoMa B HH3IIMX CTENEHSX OKHUCIEHHUS, CBOICTBa
okcua0B U ruapokcunoB. CoenuHennss Mo u W B HU3KHX CTENEHSIX OKUCICHHS: “‘CHHU U
“OpoH3BI".

38. d-smementst  VII  rpymmbl:  oOmias XapakTepHCTHKA, CBOWCTBA IMPOCTBIX BEIIECTB.
CoenuHeHus MapraHiia B CTENEHSIX okucienus +2, +3, +4, +6, +7: cBoicTBa (KUCIOTHO-
OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTENBIHBIE) OKCHJIOB U TUAPOKCUIOB. CoeluHeHHs
AJIEMEHTOB CO CTENEHBI0 OKUCJIEeHMsI +7: CpaBHHUTENbHAs YCTOMYMBOCTH OKCHAOB, KHCIOT,
AHMOHOB, OKHCIIUTENIbHAS CIOCOOHOCTD.

39. Duementsl moarpymisl skene3a (Fe, Co, Ni): cBoiicTBa MPOCTHIX BEMICCTB, MPOMBIILICHHBIH
Croco0 TMoJlydeHHusl jKele3a, KOPpO3Us JKele3a, YCTOWYMBOCTH COEIMHEHUM CO CTENEHbIO
OKHUCJIEHHUS +2 U +3, KUCIOTHO-OCHOBHBIE U OKHUCIUTEIbHO-BOCCTAHOBHUTEIBIHbIE CBONCTBA
OKCU0B U TuapokcuioB. KommnekcHsie coennuenus. Coenunenus sxemne3a(VI).

40. d-smementsl VIII rpymmsl: o0mias XxapakTepUCTHKA. DJIEMEHThI MOArpymisl miatuiel (Ru,
Os, Rh, Ir, Pd, Pt): cBoiicTBa ImpOCTBIX BEIIECTB (PEaKIUU C KHUCIOTaMH, HEMETAJIaMH),
COECIUHEHMS B CTECIICHIX OKHCIeHud +2, +3, +4, +6, +8.

41. d-smemenTsl I rpymmel: o0IIas XapakTepHCTHKA, CBOCTBA MPOCThIX BeriecTB. CoeTnHEHUs
AIIEMEHTOB B CTEMEHX okucieHus +1, +2, +3. CocraB u CTpoeHUE KOMILIEKCHBIX COSTUHEHUI.
42. DnemenThl moO6ouyHOW moarpymmsl [I rpynmer: o0mas XxapakTepuCTHKA, CBOMCTBA MPOCTHIX
BEIECTB (MECTO B PsIIy HANPSDKEHUMN, MPUYMHA UHEPTHOCTH PTyTH). COEIMHEHHS SII€MEHTOB B
CTENCHU OKUCIICHHS +2: OKCUIbI, THAPOKCH IBI, TatoreHu . Coenunenust prytu (1).

43. DnemenTsl N0604YHOM moArpynmnsl |11 rpynmel: o6mas xapakTepucTuka, CBOMCTBA MPOCTHIX
BEIIECTB, OKCHIOB U T'MJIPOKCHUJIOB 3JIEMEHTOB B COCTOSIHMM OKUCJIEHHUS 13, BIMSHUE pa3Mmepa
MOHA Ha XMMHUeCcKHe cBoiicTBa. COeMHEHUS 2JIEMEHTOB CO CTETIEHbIO OKUCIEeHUs +2 u +4.

44, AKTMHUIT M aKTHHOWABI: cpaBHeHHWe dSHepruit 5f-, 6d- m 7s-opOurtaneil, HaXOXICHUE B
MPUPOJIC, CMOCOOBI MOJyYEHUS], CPABHHUTENbHAS YCTOMYMBOCTH COCIMHEHUH CO CTENEHSIMHU
okucieHnus +3, +4, +5 u +6 A1 3IeMEHTOB NEPBOM MOJOBUHBI PSAA, COSTUHEHHS CO CTENIECHBIO
OKHUCJICHUS 13 7151 2IEMEHTOB BTOPOH MOJIOBHHEI psifa.
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HpnMep IK3AaMCHAIIMOHHBIX OMJIEeTOB:

denepanbHOE rOCyIapCTBEHHOE OI0DKETHOE 00pa30BaTeNIbHOE YUPEIKICHUE
BBICILIETO 00pa30BaHuUs
«KybaHCcKkuil rocy1apcTBEHHbIN YHUBEPCUTET
04.03.01 Xumus
Kadenpa ob6mreii, Heopranndeckoit xumun 1 UBT B xumun
Jucuunnuna «Heopranuueckas Xumus», 4. 1
SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. OO6bscHeHue reomerpudeckoi ¢GopMbl Moisiekyn ¢ mno3unuidi meroga BC (teopus
rUOpUIN3AIlM  aTOMHBIX OpOWTajeil) W C TMO3WIHMKA TEOPUH OTTATKWBAHHUS BAJICHTHBIX
AIIEKTPOHHBIX map (Merox [ 'mitecn).

2. Tereporennpie paBHOBecus. [loHsTHe 0 (haze, HE3aBUCHMOM KOMIIOHEHTE, YHCIIE
creneHed cBoOoAbl. BBIBOI OCHOBHOTO 3akOHA TE€TEPOreHHOro paBHOBecHs (mpaBuiio a3
['m60ca). dazoBast Auarpamma BOJBI: pacueT Yucia CTENEeHEW CBOOOJBI B OJHOKOMIIOHEHTHOM
CUCTEME.

3. Beraucnute K peakin 2NO + Cl; — 2NOCI npu 298 K o cieayronim JaHHbIM:

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

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

®denepalibHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00pa30oBaHus
«KybaHCckuii Tocy1apCTBEHHBIN YHUBEPCUTET»
04.03.01 Xumus
Kadenpa o6mieit, Heoprannueckoit xumuu 1 UBT B xumun
Jucnunnuna «Heoprannueckas Xxumus», 4. 2

DK3AMEHAITMOHHBIN BUJIET Ne 2.
1. Okcun 6opa, GopHble KHCIOTHI, OopaTbl. CTpoeHuil coeauHeHHii Oopa ¢ a30TOM,
aHAJIOTHSI C YIJIEBOJIOPOIaMU, alIMa30M U TpadUTOM.
2. Kunernyecku mnaOusbHbIE M WHEPTHBIE KOMILUIEKCH. MeXaHu3M peakiuii oOMeHa
JUTaH]IOB.
3. Hanummwre ypaBHEHHS peakUui, C MOMOMIIbIO KOTOPBIX MOXKHO OCYLIECTBUTH
MpeBpaIIECHUS:
CaCO3 — Ca0O — CaC,; — CaCN;,; — NHs3
Jlis BTOpO#M peakluu OMpeNeiuTh BO3MOXKHOCTh MPOTEKAHMS Mpollecca MPU CTaHAAPTHBIX
YCIOBUSIX.

3aB. kadeapoi,
1.X.H., ipodeccop H.H. bykos

33



KoHTpons oCBOEHHMS OUCHMIUIMHBI W OICHKA 3HAHUM OOyJaromuxcs Ha dK3aMeHe
IIPOU3BOJUTCA B COOTBETCTBMUM C [lojoXeHWeM O TpPOBEAEHUU TEKYIIEro KOHTPOJIs
yCIIEBAEMOCTH M IPOMEXKYTOUHOM arTecTanuu oodyvaronuxcs Kyol'Y u ero ¢punmmanos.

Kpurepun Onenka YpoBeHb
OTBeT NONHBIN, TPaBUIbHBINA, CAMOCTOSATEIBHBIMN, «OTJIMYHO MTOBBIIIICHHBIN
MarepHua U3JI0KEH B OIPEEeIICHHOMN JIOrMYeCKOM (TpOBUHYTHIHN)
[10CJIEIOBATENbHOCTU IEMOHCTPUPYETCS YpOBEHB

MHOI'OCTOPOHHOCTb IIOJIXO0/10B,
MHOT'0aCTIEKTHOCTh 00CYKJIEHUS IPOOIIEMBI,
YMEHHE apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHUs, HAXOAUTh IYTH PELICHUS
MI03HABaTENbHBIX 33]a4, YyCTaHABINBATh
MPUYMHHO-CJICZICTBEHHBIE CBS3H MEXY
CTPOEHHEM, CBOMCTBAMHU M IPUMEHEHHEM
BEIIECTB, B IOTHYECKOM PaCCYKJEHUH, PEIICHUH
3a/1au, TpadUIeCKuX TOCTPOSHUSX HET OMHOOK,
3ajJjaya penreHa pauoHaIbHBIM CII0CO00M

JlaH DIONHBINM, IPaBWIBHBIN, CAMOCTOSTEIIBHBIN «XOpOLLO» 0a30BBIil yPOBEHb
OTBET Ha OCHOBE U3Y4YCHHBIX IIOHATHH,
KOHIENIINN, 3aKOHOMEPHOCTEH, HO TOIIyCKAKOTCA
HECYIIIECTBEHHbIE ONIMOKU B pEIIEHUH 3a1a4.

JlaH MOTHBIN OTBET, HO MPH 3TOM €CTh «YIIOBIIETBOPUTEIHHO IOPOTOBBIN
CYIIECTBEHHbIE OITMOKN yKa3bIBAIOIINE HA YpOBEHb
HEYMEHUE HCII0JIb30BATh TEOPETUUECKNE 3HAHUS
Y yMEHUS IPU PELICHUH MOCTABJIEHHBIX 3a/Jay.
JlanHbIe TIPOOEITBI B 3HAHUSX HE MPEMATCTBYIOT
JabHEHTIIEMY 00y4YCHHIO.

OTBeT 00HApY)KUBACT HE3HAHHE OCHOBHOTO «HEYIOBJIETBOPUTEIBHO» Mmenee 50%,
(TIOpOrOBOTO0) CoEepKaHus y4eOHOTro MaTepralia YpOBEHB HE
chopMupoBaH

OueHouHbIE CpencTBa Ui WHBAJIWAOB M JIMI C OrPAaHUYECHHBIMH BO3MOXHOCTSMH
3JI0POBBS BEIOMPAIOTCS C YUETOM UX MHIUBUIYAIBHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— 1pu HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS MIPEJOCTABISIETCS TOMOIHUTEILHOE BPEMS /IJIS IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpY TIPOBEJICHUH IPOLIEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYCHUS MHBAINIOB U JIHII C
OTPaHMYCHHBIMH BO3MOKHOCTSMH 3/I0POBbSI IIPEIyCMATPUBACTCS HCIOIb30BAaHUE TEXHUYECKHX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX HHUBUAYaJIbHBIMH OCOOCHHOCTSIMU,

— TIpH HEOOXOIMMOCTH ISl OOYUAIOIIUXCS C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
U UWHBAJIUWAOB MpOLEAYypa OLEHMBAHUSA pPE3YJIbTaTOB OOYYEHHMs] 1O JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oleHUBaHUS PE3yabTaTOB OOy4YEHHUS MHBAIMIOB U JIUI] C OrPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBBSI 10 JUCHUIUIMHE (MOJYJII0) MpeayCMaTpUBACT MpPeJOCTaBIeHUE
uHbopmanuu B (opmax, aJanTHPOBAHHBIX K OrPaHMYEHMSIM WX 3/0POBbS U BOCHPUATHUSA
UH(pOpMAIINHU:

Jist U1 ¢ HapyIIEHUSIMU 3pSHHUSL:

— B I1e4aTHOU (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B JopMe PIEKTPOHHOTO JTOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMU CITyXa!

— B rie4atHoi ¢opme,

— B JopMe PIEKTPOHHOTO TOKYMEHTA.
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JList 1AL ¢ HapyleHussMUM OIIOPHO-BUIaTEIbHOTO alrapara:

— B miedaTHoi opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

I[aHHBII‘/JI MNEpCUCHb MOKCT OBITH KOHKPCTHU3UPOBAH B 3aBUCUMOCTU OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJbLHOH y4eOHOH JHUTEPaTypbl, HEOOXOAMMOM
AJISl OCBOCHMS JMCIUIIIHHBI.

5.1 OcHoBHas JiMTEpaTypa:

1. AxmeroB, H.C. Obmias u Heopranudeckasi Xumusi [ DJIeKTpOHHBIN pecypc] : yueld. —
OnexktpoH. naH. — Cankrt-IlerepOypr : Jlawp, 2014. — 752 c. — Pexum nocryna:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xumust anemMeHToB: B 2 T. (KOMIUIEKT) [DIEKTPOHHBIN pecypc] : cipas. /
H. I'punByn, OpHio A.. — DnekTpoH. aaH. — Mocksa : U3narensctBo "JlabopaTopus 3HaHuit",
2017. — 1348 ¢. — Pexxum pocryna: https://e.lanbook.com/book/94157

3. Heopranmueckass xumus: B 3-x tomax/ [log pen. YO.Jl. TperbsikoBa: T1: dusuko-
XUMHUYECKHE OCHOBBI HEOPTraHWYECKOW XMMHUU: YUEOHUK JJid CTY/A. BBICILY4eO. 3aBeACHUI/
M.E. Tamwm, FO.JI. TpeTbsikoB; - M: U3aatensckuil neHTp «Akanemus», 2004. — 240c.

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

5. Heopranmueckass xumus: B 3-x tomax/ Ilox pen. FO.JI. TperwsikoBa: T2: Xumwus
nepexoHbIX deMeHToB KH.1: YueOnuk ms ctyn. Beicir.y4e0. 3aBenenuii/ A.A. Jlpo3mos,B.I1.
3nomanos, I'.H. Mazo, ®.M. Cnupunonos; - M: N3narensckuii neHTp «Axagemus», 2007. —
352c.

6. Heopranmueckas xumus: B 3-x tomax/ Ilox pen. FO.JI. TperwsikoBa: T2: Xumwus
nepexoHbIX 3eMeHTOB KH.2: YueOHuk ms cTyn. BeiciLydeO. 3aBenenuii/ A.A. Jlpo3nos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CniupunioHos; - M: U3garenbckuii ienTp «Akagemusi», 2007. — 400
c.

7. ApnamuukoBa, E.1. COopHuK 3a7a4 mo HeopraHudeckod xumuu [Tekcrt] : yueOHOE
nocobue mist cryaeHtoB / E. . ApnmamaukoBa, I'. H. Mazo, M. E. Tamwm ; mox pen. 1O. 1.
TperbsikoBa. - M. : Akanemus, 2008. - 208 c. - (Beicmiee npodeccrnonaabHoe 0Opa3oBaHuUE.
EcrectBennsie Hayku). - bubnuorp.: c. 206. - ISBN 9785769538797

8. 3aiinie O.C. 3agauu, ynpaxHeHUSI ¥ BOMPOCHI IO XUMHUH: Yuel. mocodue Ams By30B. —
M., Xumus, 1996. — 432 c. - ISBN 5 — 7245 — 1008 -1

9. Ceupugos B.B., [Tonkosuu I'.A., Bacunsesa I'.J. 3agaun, Bonpockl U ynpakHEHHS 11O
oOuieit 1 Heoprannueckoil xumuu. /MHUHCK «YHHUBepcuTeTckoe», 1991. — 350 c.

10. O6mass u Heopranuueckas xumus [Tekct] : yuyeOHHMK ISl CTYIEHTOB XHMHUKO-
TexHojorudyeckux By30B : [B 2 T.] . T. 1 : Teoperndyeckue ocHOBBl Xxumuu / moj pea. A. O.
Bopo6seBa. - M. : Akanemkrura, 2004. - 371 c. - (YueOHuk ans By30B). - ISBN 5946281291.

11. O6uas u Heopranuyeckast Xumus [ TekcT] : yueOHUK JUIs CTYJIeHTOB BY30B : [B 2 T.] .
T. 2 : Xumuueckue cBoiicTBa Heopranudeckux emiects / [A. @. BopobbeB u nip.] ; mox pen. A.
®. BopobbeBa. - M. : Akagemknura, 2007. - 544 c. - ABTOpBI yKa3zaHbl Ha 000pOTE THUT. JHCTA. -
bubnwmorp. : c. 543. - ISBN 5946282565.

12. baraeBa, E.B. 3agaun u ynpaxsenus no oouieir xumun [Tekct] : yuebHOoe mocobue
JUIS  CTYICHTOB  KJIACCHUYECKUX  YHHUBEPCUTETOB, OOYYAIOMIMXCS [0  HEXUMHUYECKUM
cneuuansHoctaM / E. B. baraea, A. A. bynanosa ; nox pea. C. ®@. JlynaeBa ; Mock. roc. yH-T
uMm. M. B. JlomonocoBa, Xum. dak. - M. : Axamemus, 2010. - 156 c. - (Boicuee
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npodeccuoHanbHoe oOpa3oBanme. EcrecTBeHHBIe Hayku). - bubmmmorp.: c. 154. - ISBN
9785769568978.

5.2 JlonosiHUTeILHAS JIATEpaTypa:

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

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

3. Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : mabopaTOpHBINA MPAKTUKYM.
[U. 1] / T. B. Kocteipuna, T. II. Cropoxenxko, B. A. Bonsinkun ; M-Bo 00pa3oBaHMsl U HAyKH
Poc. ®enepauuu, KyOanckuii roc. yH-T. - Kpacnomap : [KyOaHckuii rocyaapcCTBEeHHBIN
yauBepcuret], 2015. - 113 c.

4. Kocteipuna, T.B. (KyoI'Y). Obmas xumus [Tekct] : mabopaTOpHBIA PAKTUKYM.
Y. 2/ T. B. Kocteipuna, T. II. Cropoxenxko, B. A. Bonsiakun ; M-Bo oOpa3oBanus u Hayku Poc.
Oenepauun, Kybanckuii roc. yu-1. - Kpacuonap : [Kybanckuii rocyiapcTBeHHbIH YHUBEPCUTET],
2016. - 97 c.

o. [IpakTukym no obmieit u Heoprannyeckoit xumuu [TekcTt] : yueGHOe nmocodue st
ctyneHnToB By30B / [B. B. barpakos u ap.]. - M. : KomocC, 2007. - 464 c. : w1 - (YueOHUKHN U
yueOHbIe MOCOOUSl A CTYACHTOB BBICIIMX Y4E€OHBIX 3aBelleHUM). - ABTOpPbHI YKa3aHbl Ha
obopoTe tur. 1. - ISBN 9785953204996.

6. Zaiine, O.C. Xumus [Tekcrt] : yueOHUK s cryaeHToB By30B / O. C. 3aiines ;
Mock. roc. yH-T uM. M. B. JlomonocoBa. - M. : Akagemus, 2008. - 540 c. - (Beicmee
npodeccuoHanbHoe oOpa3oBanue. EcrecTBeHHble Haykw). - bubmwmorp.: c. 536. - ISBN
9785769542701.

7. Jlugua, P.A. TecroBbie 3amaHusi 1o oOOmMEH W HEOPraHUYECKOM XHMHUHU C
pemenusmu U otBetamu [Tekct] / P. A. Jlugun, E. B. Capunkuna, H. C. Pykk, JI. 1O.
AmukOeposa. - M. : BUHOM. JlaGoparopus 3nanwmid, 2011. - 230 c. - ISBN 9785947741704.

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

9. CeepmwioBa, H.J[. OGmast u HeopraHudeckasi XUMHUs: SKCIIEPUMEHTAIbHBIE 3aJ]aud U
yOpaKHEHUS [DneKTpoHHbIA pecypc] : ydebHoe mocobme / H. JI. Cmepmmoa. — CIIG.:
WznatenscrBo «Jlanby, 2013. - 352 c¢. - (Yuebuuku s By30B. CrienuanbHas JIUTeparypa). -
ISBN 9785811414826. — Pexxum nocryna: https://e.lanbook.com/book/13007#book_name

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

5.3 llepuoanyeckne U3IaAHUNA:

1. «KypHan HEOpraHUYECKON XUMHUM.
2. «Kypnan oOmielt XuMum».

3. «KoopanHanmoHHast XUMUS».

4. «XUMUS U KU3HDY.

6. Ilepeyenr pecypcoB  HMHPOPMAIMOHHO-TEJEKOMMYHMKAIMOHHON  CeTH
«HHTEepHEeT», HeOOXOAMMBIX /15l OCBOCHHS THCHHUIINHBI (MOYJIsI).

1. HTEpHeT cailThl BeAyIIMX rocynapcTBeHHbIX BY30B u HayuHbIX opraHusauuii PO
MT'y, CIlery, PXTY, HI'Y, IO®Y wu np.), Hanpumep xumudeckoro ¢akyinprera MI'Y
www.chem.msu.ru

2. XuMudeckuii nopraix WwWw.chemport.ru.
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3. Caiit kadeapsl oomIeH u Heoprannyeckor xumun PXTY http://onx.distant.ru/
4. www.alhimik.ru

7. Mertoauyeckne YyKa3aHusl JIA OOYy4YAalOUIUXCA IO OCBOEHHMI0 THCHMILIMHBI
(Moay.Jist).

B cootBerctBun ¢ tpedoBanusmMu ®PI'OC BO mnpenogaBaHue y4eOHON AMCLUIIIMHBI
«Heoprannyeckasi Xumus» NpeaycMaTpUBaeT KOMIIETEHTHOCTHBIN MOAX0/1 B yueOHOM Ipoliecce,
KOTOpbIi OCHOBBIBA€TCSI HA HHHOBALMOHHBIX IICHXOJIOTO-TIEarOrHY€CKUX TEXHOJOTHUSX,
HaIpaBJIEHHBIX Ha MOBbIIIEHNE Y3PPEKTUBHOCTH U KadecTBa (POPMUPOBaHUS TPO(HECCUOHATIBHBIX
HaBbIKOB oOyuarouiuxcsa. OCHOBHbIMU (popmMamMu OOy4eHMs SBISIOTCA: JIEKIIMH, CEMHHApCKUe
3aHATHS U 1a00paTOpHbIE PabOTHI.

B pazpaboranHolil mporpaMMe HCMOJB30BaHbl AKTUBHBIE M WHTEPAKTHUBHBIC (POPMBI
oOyueHus: JUCKyCCUU, TPOOIEMHBIE JIEKIIMY, PEIlIEHUE MPAaKTUYECKUX 3a7a4 U KelcoB, paboTa B
COCTaBe MaJjbIX TPYII.

g ycnemHoro ocBoeHusl qucHMIUIMHBI «Heopranmdeckass XUMHUsD» KaKIbli CTYIEHT
obOecnieunBaercs y4eOHO-METOAMUYECKUMHU MaTepuaiamMu (TeMaTHYeCKMMH IJIaHAMH JIEKIIHH,
CEMHUHApPCKUX U Ja00PaTOPHBIX 3aHATHH, y4eOHO-METOIUUYECKON JTUTepaTypoid, 1abopaTOPHBIMU
MPaKTUKyMaMH, TUIIOBBIMU 3a/1a4aMH).

Paznuunple Buapl yueOHOW pabOTHI, BKIIIOYAs CAaMOCTOSTEIbHYIO padOTy CTY/CHTA,
CIOCOOCTBYIOT OBJAJACHHUIO KYJbTYPOH MBIIUICHHS, CIIOCOOHOCTHIO B NMHUCHbMEHHOW W YCTHOM
peud JIOTUYECKH MPAaBWIBHO O(GOPMHUTH OCHOBHBIEC IOJIOKEHUS JTUAAKTHUYECKUX €IWHULL
JUCHMIUIMHBL, T.€. (JOPMHUPYETCSI CUCTEMHBIM MOAXOJ K aHaJU3y XUMHUYECKON HH(pOpMaIu,
BOCIIPUATHIO HWHHOBAIM, YTO CHOCOOCTBYET TOTOBHOCTM K CaMOCOBEPIIEHCTBOBAHUIO,
caMopealn3aIuy, JMYHOCTHOU U NTPEAMETHOM pedaeKcrun.

Tematuka IeKIUH, CEMHUHAPCKUX 3aHIATHH M Ja0OPaTOpHBIX PabOT COOTBETCTBYET
COJICPKAHUIO MPOTPAMMBbI JUCIUIUIVHBI.

Jlexiuu 4uTAlOT 1O HauOoJiee BAXKHBIM pa3zzenaM mnporpamMmbl. OHU HOCAT NPOOIeMHBIN
XxapakTtep ¥ (GOPMHUPYIOT y CTYIACHTOB CHCTEMHOE NpeJCTaBlieHHEe 00 H3y4aeMbIX pazfesiax
npeaMera, 00ecrnevynBalOT YCBOGHUE UMHU OCHOBHBIX HMPHUHIIMIIOB U TMOJIOKEHUN TUCIUILIAHBI
«Heopranuyeckass XuMus», a TakKe€ TOTOBHOCTb K BOCIHPHUATUIO HAYYHO-TEXHUYECKHUX
MHHOBAIIMM U TEXHOJIOT .

CeMuHapckue 3aHATUS U JabopaTopHble pabOThl OOECHEUMBAIOT MPUOOpPETEHHE WU
3aKperyieHue HEOoOXOJIMMBIX HABBIKOB W yMEHHH, (QOPMUPYIOT MpodeccruOHATbHBIE
KOMIIETEHIIMM, TOTOBHOCTb K CaMOCTOSITENTbHOW W WHAMBUAYAIbHOW padoTe, NPUHATHIO
OTBETCTBEHHBIX PELICHUN B paMKax Mpo(hecCHOHATBLHOM e TEIbHOCTH.

Ha cemunHapckux 3aHATHSX MpenojaBarelb oOpaliaeT BHUMaHHE Ha CIIOCOOHOCTH
CTyJl€HTa K JIOTUYECKOMY MBIIIIEHUIO M CaMOCTOSTEIIbHOCTH, NpPUMEHS1 B CBOEH
MEeJAarorn4ecKoM JeATeIbHOCTH HWHHOBAIIMOHHBIA JIMYHOCTHO — OPUEHTUPOBAHHBIM MMOAXO]
oOyueHusl.

JlaGopaTopHble 3aHATUS TPOBOJATCA C LEJIbI0 YCBOCHHMS CTYJEHTAaMH OCHOBHBIX
TEOPETHUYECKUX, METOANYECKUX U OPTraHU3aLMOHHBIX Pa3/ieJIOB MPOTrPaMMBI, a TAK)KE BBIPAOOTKH
U 3aKPEIUICHUIO HABBIKOB ITPAKTUYECKUX YMEHUM.

OTnenbHbIE TEMBI Pa3/ieNioB JTUCHMIUIMHBI CTYIEHTHI MPOpadaThIBAIOT CaMOCTOSITENBHO.
ConeprkaHue caMOCTOSITEIbHON pabOThI: YTEHHE OCHOBHOM M pEKOMEHyeMOW JOMOJHUTEIbHOM
JUTEpaTyphl, pelIeHHuEe CUTYAllMOHHBIX 33/a4, 4TO CHOCOOCTBYET pPa3BUTHIO MO3HABATEIHLHOU
AKTUBHOCTHM, TBOPYECKOI'O MBIIUIEHUS CTYAEHTOB, IPHUBHUBAET HABBIKM CAMOCTOSITEIBHOTO
noucka  uH(popMalMM, a Takke (GopMHUpPYeT  CHOCOOHOCT M TOTOBHOCTh K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEAIN3ALMU U TBOPUECKOM alanTal|y.
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B ocBoeHnMH AMCHUIUIMHBI MHBAIUAAMU WU JULAMU C OIPAHUYEHHBIMU BO3MOXKHOCTSIMH
30POBbsi OOJIBIIOE 3HAYCHHE WMEET WHIMBHUAyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JOINOJIHUTEIBHOE Pa3bsiCHEHUE YUeOHOr0 MaTepHana.

WupuBuayanbHble  KOHCYJNBTAllMM IO TPEAMETY SBISIOTCS BaXHBIM  (DAKTOPOM,
CTIOCOOCTBYIOIIMM MHAWBUIYATU3aIMH OOYUCHHSI U YCTAaHOBIICHUIO BOCIIUTATEIILHOTO KOHTAKTa
MEXAYy I[pernojaBaTesieM M O00y4arolMMCS WHBAJIWJIOM WM JIMLOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 370POBBS.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHH, UCNOJb3yeMBbIX NIPH OCYLECTBICHUHN
o0pa3oBaTeIbHOIO Mpolecca Mo JUCHUIINHE (MOAYJII0).

8.1 IlepeyeHb MH(POPMAMOHHBIX TEXHOJIOTHIi.

- Hcnosib30BaHue IIEKTPOHHBIX MTPE3EHTALMM ITPY IPOBEACHUM JICKIIMOHHBIX 3aHATHIA.

- Hcnonp3oBaHMe DIEKTPOHHBIX MPE3CHTAlMM IPU  3allUTEe HWHAWBUAYAIbHBIX
JKCIIEPUMEHTAIIBHBIX 33/1a4.

8.2 TlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecTeYeH sl :

- Microsoft Windows

- Microsoft Office

8.3 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnexrponnas oubnmuoteunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

2. DnexTpoHHas OubanoreuHas cucrema M3marensctBa «Jlauby http://e.lanbook.com/.

3. DnekTtpoHHas OMONIMOTEYHAss CcHCTEMa «YHUBEPCUTETCKas OWOIMOTEKa OHIIANH
www.biblioclub.ru.

4. DnexTpoHHas bubnmoreunas cucrema «kOpaiim» http://www.biblio-online.ru.

5. Cpena MoayIbHOTO qUHAMUYeckoro ooyuenus http:/moodle.kubsu.ru/.

6. baza y4eOHBIX MIaHOB, pabOYHX MPOTPaMM AMCIMIUIMH, ITyOJUKAIUi 1 KOH(DepeHInii
http://infoneeds.kubsu.ru.

9. MarepuajbHO-TexXHHYecKasi 0a3a, HeoOXoauMasi s OCYIIEeCTBJICHUSA
00pa30BaTeJILHOIO Mpolecca Mo IMCHUIIMHE (MOTYJII0)

MaTepI/IaHBHO -TEeXHHYECKOE 00ecIeueHue JUCIHHITIIMHBI

Ne Bug pador
(MOysIs1) M OCHAIIEHHOCTD

1. JlekunoHHbIe 3aHATHS | Y4eOHAas ayquTOpUs AJS MPOBEJICHUS 3aHATUH JEKIIMOHHOTO
TUMA: KOMILIEKT yueOHO! MeOenu, KOpOTKO(OKYCHBIH
MHTEPAKTUBHBINA IPOCKTOP, MyIbTUMEANNHHAS Kadeapa,
JOCKa-3KpaH YHUBEpCalbHas, MEJIOBast 10CKa (ayUTOPHS
322¢).

2. CemuHapckue 3aHaTus | YueOHas ayquTOpHs sl IPOBEACHUS 3aHATUN CEMUHAPCKOTO
TUMA. KOMILUIEKT Y4eOHOH MeOenn, KOpOTKO(OKYCHBIH
MHTEPAKTUBHBIN MPOEKTOP, 10CKa-3KpaH yHUBEpCallbHa,
MenoBast ocka (ayautopus 126¢).

3. JlabopatopHsble 3aHATHS | YueOHas ayIuTOpUs JUIsS IPOBEICHUS 3aHATUH J1ab0paTOPHOTO
TUMA, YKOMIUIEKTOBaHHAS CIEIHAIM3UPOBAaHHON MeOeIbIO,
BBITSDKHOM CUCTEMOM BEHTHUIISIIIMU, MEIOBOI JOCKOM,
CpeICTBAMU TOKapHOU 0€30MaCHOCTH U OKa3aHUsl MePBOit
MEAMIIMHCKOM MTOMOIIH, Ta60PaTOPHBIM 000PYIOBAHUEM: BECHI
TEXHOXUMHYECKUE, DIEKTPUUECKUE TTUTKU, HA0OPBI
XUMHYECKOH TIOCY/IbI M PEaKTUBOB, BOJITHBIE OaHM, BAKYYMHBIE
HACOChI, TEPMOMETPbI, MATHUTHBIE MEIIAJIKHU C MOJIOTPEBOM
MM-135H «Tarnep», pH- metp «Oxcnept-001-3.04,
cnekrpodoromerp B-1100 SKOBBIO, naboparopHsrit
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ucrounuk nutauus [IPOGKUIT B5-71/1M, Becsl
anaimtnyeckue Adventurer Pro AV114C (ayauropuu 439¢ u
430c).

4, CamocTrogrenpHas
paboTta

ITomerenue i CaMOCTOSATENBHON PaOOTHI, OCHAIIEHHOE
KOMIUIEKTOM y4eOHO# Me0enn, KOMIBIOTEPHOH TEXHUKOH ¢
BO3MOYKHOCTBIO IIOJIKJIFOUEHUS K ceTH «HTepHeT» U
obecriedyeHHast JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeIbHYIO Cpeay YHUBEpcUTETA, (aynutopus 431c).

['pynnoBeie (MHAMBUIYyadbHBIE) KOHCYAbTauu (ayautopusi 425c¢, 416c¢), Tekymmit
KOHTpoJIb (ayautopus 439c) W TPOMEXKYTOUHAs aTTecTalusl TPOBOISATCS B ayAUTOPUAX B
COOTBETCTBUU C pacnucanuem (ayauropus 425¢, 416c¢).
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