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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 M OINpEACIICHUE POJH MPEIMETHBIX 3HAHUH B (OPMHUPOBAHUU
CUCTEMBl KOMIICTCHIIMHA XWMHUKAa i1 J(PQPEKTUBHOH amanTalii B YCIOBHUSAX Oymymie
npodeccHoHALHOM Cpe/IbI.

1.2 3apa4yu AUCHUIINHBI.

—  CdopmupoBaTh TeopeTHYECKH (YHIAMEHT COBPEMCHHONW XUMHHU KakK €IUHOM,
JIOTUYECKH CBSA3aHHOW CHCTEMBI.

— PacmmpuTts 1 3akpenuTh 0a30BbI€ MOHATUS XUMHH, HEOOXOIUMBIE JUIsl TabHEUIIEro
W3Y4YEHHUS aHATUTHYECKOMN, OPraHu4eCKO U PU3NIECKON XUMUH.

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

— Pa3Burth cnocoOHOCTH K TBOPYECTBY, B TOM YHUCIIE€ K HAYYHO-HCCIEI0BATEIHCKOM
pabote, 1 BEIpabOTaTh MOTPEOHOCTH K CAMOCTOSITEIbHOMY NPUOOPETEHHUIO 3HAHUIA.

1.3 MecTo qucuuninHbl (MOayJisl) B CTPYKType 00pa3oBaTe/ibHON MPOrpPaMMbl.

Hucuunnuna «Heopranundeckass XuMUs» OTHOCUTCS K JUCIUIUIMHAM OCHOBOW YacTH
o6moka bl yueOnHoro mnana nHamnpaBiaeHuss 04.03.01 Xwumus, HampaBJI€HHOCTb (MPOQHIIb)
«Dusnueckas XUMHUS» W JOTHYHO CBSI3aHA C OJHOBPEMEHHO M3y4YaeMbIMHU JAMCLHUILTHHAMU
«BBenenue B TepMoauHaMuKy», «Kpucramnorpadpus», «Matemarukay, «Duznkay.

OcBoenne nucuumuiniel «Heopranuyeckass XuMus» HEOOXOAUMO KakK MPEALIECTBYIONIEEe
TUCHMIUIMHAM ~ 0a30BOM  4YacTH  «AHalIUTHYeCKas  XuMus», «Pusznyeckas  XUMHUS,
«OpraHuyeckas XuMus», «XUMHYECKasi TEXHOJIOTUSA», a TaKKe AUCUUIIMH BapUaTUBHON YacTu
y4eOHOTro IJIaHa IMOATrOTOBKHM OakanaBpoB mo HampasieHuio 04.03.01 Xumusa — «Xumus
KOOPJIMHAIIMOHHBIX  coeAuHeHui», «CTpoeHue BemecTBay, «MeToabpl  HcciIel0BaHUs
HEOPraHMYECKUX U KOOPAWHAIMOHHBIX COeTMHEHUI» U APYTUX.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHMsI MO JMCIHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTe/bLHOM MPOrPaMMbl.

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

Ne HMunekc Conepxanue B pesynbrare nzyueHus: yueOHOU JUCIUILITUHBI
I 1; KOMIIET | KOMIETCHIINH (HIIH e€ o0y4aroluecs: J0IKHbI
| eHUUH YaCTH) 3HAThH YMeTh BJIaJleTh
1. OIIK-1 OCHOBBI KomumyectBeHHO | cucTemoit
COBPEMEHHBIX OITUCBIBATh aMEHTaJIbH
Criocoben P N (bynn
AHAITH3HPOBATD 1 TEOpUH B SABJICHUA U BIX XUMUYECKUX
ooOmactu obmeit | 38KOHOMEPHOCTH | poggruii,
WHTEPIPETUPOBATH B
pe3yIHTATEL u 0a30BBEIMH
HEOPTraHUYECKOU HCOPTaHWHCCKUX | oy amusmu
XUMHNYECCKUX . CHUCTEMaXx;
XUMHU; (dhyHIaMeHTaIbH
JKCIIEPUMEHTOB, N
N CBOICTBA BIX pa3/eiIOB
HAOIOEHHIT 1 HCITOJIE30BaTh pa3n
. XUMHYECKUX TEOPETHYECKUE XUMMWH,
M3MEpEeHUI
3JICMCHTOB M UX | OCHOBBI
COe/TMHEHHI; Heopranuyeckoii | PACICTHRIMH
METOoAaMHU
3aKOHOMepHocTH | XUMHH Ha T A
onpeneacHus
UX H3MCHEHUS peLICHM peld
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No WNunexc Conepxanue B pesynbrare u3ydyenus: yaeOHOM JUCIUTUINHBI
. r'[ KOMIIET | KOMIETEHIINH (1d e€ 00yyJaronmecs: JOJKHbI
" | eHnunm 4acTH) 3HATh YMeETh BJIaJIeTh
1o nepuoaam nu MPAKTUYCCKUX (bPISI/IKO-
HMOATpyIIIaM 3a7a4 XUMHUYECKUAX
[Tepuoanueckoi BEJIMYMH IPU
CHCTEMBI HA peuieHnun
OCHOBE TE€OpUil 0 MIPUKIIAHBIX
CTPpOCHHNU XUMHNYCCKHUX
aTOMOB, 3a/1a4,;
MOJIEKYJ U
METOJaMH
HEMOJIEKYJISIPHBI
KOMIIJICKCHOI'O
X BEILIECTB
CHUCTEMHOI'O
nozxxoza K
PacCCMOTPEHUIO
XUMHNYCCKHUX
HPOLIECCOB

2. CTpyKTYpa M colep:KaHue JUCHUIIINHBI.

2.1 Pacnpenesienre TPyA0EéMKOCTH TUCUMIJIMHBI IO BUIaM PadoT.

OO6mrasi Tpymo€MKOCTh JHUCIMIUIMHBI cocTaBisieT 8 3aud.ed. (288 wacoB),
pacmpeiesieHre 1Mo BuaaM paboT MpeIcTaBiIeHo B TabIuIe
Bun yaeOHo# paboTh Bcero CemecTtphbl
4acoB (dachn)
1 2
KonTrakTHasi pa6oTa, B TOM YHcJIe: 212.6 108,3 104,3
AyauTOpHbIE 3aHATHS (BCEro): 204 102 102
3aHsaTUA JEKIIMOHHOTO THUIIA 136 68 68
JlaGopaTopHbIe 3aHATHUS - - -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHHAPHI, 68 34 34
MPAKTUYCCKHUE 3aHSATHS)
HNHuast koHTaKTHas padora: 8,6 6,3 2,3
KonTposas camoctoarensHoii padbotsl (KCP) 8 6 2
ITpomexyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 22 9 13
IIpopaboTka yuebHOT0 (TEOPETHUECKOT0) MaTepraa 12 6 6
IToaroroBka k 1ab0paTOpHBIM paboTaM - - -
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 10 5 5
KoHnTtpoJs: 53,4 26,7 26,7
[loaroroBka K 3K3aMeHy 53,4 26,7 26,7
OO0masi Tpy10eMKOCTh yac. 288 144 144
B TOM 4K CJie KOHTAKTHAs 212.6 1083 104.3
pabdora
3a4. ey 8 4 4

2.2 CTpyKTypa IMCHHUIIHHBI:




Pacnipenenennie BU0B y4eOHOM pabOThl U UX TPYAOEMKOCTH IO pa3zesiaM JTUCHUTIITUHBI.
Pazpenbl (TemMbl) TUCIUTUIMHBL, U3y4aeMble B 1 cemecTpe

KonuuectBo yacos
Brueaynut
AynutopHas
Ne HaumeHnoBanue pa3zenos (Tem) Beero pabota ;apéi)a:a
J | 113 JIP | CPC
1 2 3 4 5 6 7
1.  |OcHOBHBIC TOHATHS U 3aKOHBI XUMUHU 12 6 4 - 2
2. |JOHepreTmka W HampaBJIeHHE XUMHUYeCcKHX nporeccoB | 15 | 10 4 - 1
3. | Xwmmuueckas KHHETHKA 15 | 10 4 - 1
4. |MHOTrOKOMIIOHEHTHbIE CUCTEMBI; PACTBOPBI 19 | 10 8 - 1
5.  |OkucIuTeNbHO-BOCCTAHOBUTENBHbIE PEAKIIUU 13 | 10 2 - 1
6. Crpoenue atoma. [leproanueckuii 3akoH u 17 | 10 6 i 1
MIePHOINIECKast CHCTEMA
7. |CocTaB aTOMHOTO fIJIpa, paTHOAKTHBHOCTh 3 2 - - 1
8. |Xummmueckas CBS3b 17 | 10 6 - 1
Hmoeo 111 | 68 | 34 - 9

[Ipumeuanue: JI — nexnuun, 13 — npaktudeckue 3anatus / cemuHapsl, JIP — maGopaTtopHsbie
3ansTusi, CPC — camocrosTensHas padoTa CTy/IeHTa

Pa3nensl (TeMbl) TMCHUIUIMHBI, H3y4aeMble B 2 CEMECTpe

Komnmuectso yacos
AynutopHas Breayr
No HamnmenoBanue pasnenos (Tem) Beero paBora OopHas
pabora
J | 113 JP | CPC
1 2 3 4 3) 6 7
9. |Bomopon, ero coemmHeHus 8 2 2 - 4
10. |p-snementsr VII rpynms 14 6 2 - 6
11. |p-snements VI rpynmst 14 6 2 - 6
12. |p-snemenTsl V rpyIibl 12 4 2 - 6
13. |p-snementsi IV rpynmsr 12 4 2 - 6
14. |p-snementsl I rpynms 10 2 2 - 6
15. |s-anementsl 11 rpymmsl 8 2 2 - 4
16. |S-anemeHTsI | rpynmbl 8 2 2 - 4
17. |WueptHBIC Ta3bl 3,8 2 - - 1,8
18. |KomriuiekcHbIE cCOeIUHEHNS 15 6 2 - 7
19. |d-anemenTs! IV rpynmb 12 4 2 - 6
20. |d-anemeHTsl V rpymnimb 12 4 2 - 6
21. |d-snementsl VI rpynmsl 12 4 2 - 6
22. |d-snements! VII rpymms 12 4 2 - 6
23. |d-anementsl VIII rpymims 12 4 2 - 6
24. |d-anemenTsl | rpymnmsl 12 4 2 - 6
25. |DnemenTsl no6ouyHOM noArpynmnsl 11 rpymmsl 12 4 2 - 6
26. |9nemenTsl no60uyHOM nmoarpymnisl [1I rpynmst 12 4 2 - 6
Hmoezo 182,8| 68 34 - 13
‘Hmoeo no oucyuniuxe: 226 | 136 | 68 - 22




2.3 Conep:xanue pa3ieoB (TeM) TUCHUTITAHBI:
2.3.1 3auaTuda JeKINOHHOI0 THUIIA.

HaumenoBanue pasgena
(Temsl)

Conepxanue pazjena (Tembl)

®opma
TEKYLIEro
KOHTPOJIS

2

3

4

OcHoBHbIE NOHATHUS U
3aKOHbI XUMHH

AToMHO-MoJIeKysspHas Teopusi. OCHOBHBIE
CTEXMOMETPUYECKHE 3aKOHBI. | 'a30BbIe 3aKOHBI.
[loHsTHE O XMMUYECKOM 3KBUBAJICHTE, 3aKOH
9KBHUBaJIEHTOB. OnpesieieHne aTOMHBIX Macc
JIEMEHTOB.

VYcrHbli
ornpoc
KontponsHas
paborta

JHepreTuka u
HamnpaBJIeHUE
XHMHYECKHX MPOIECCOB

[TonsTus: TepMogMHAMUYECKAS CUCTEMA,
napaMmeTpsl (GyHKIMH) COCTOSHUS. BHYTpeHHSs
SHEpTHsl, TeIIoTa, padota. [lepBrIit 3aKoH
TEPMOJUHAMUKH, TPUMEHEHNE B XUMUU: 3aKOH
I'ecca, cnencTBus u3 3akona ['ecca. CrangaptHoe
COCTOSIHUE BEIIECTBA, CTAH/IAPTHBIE SHTAIBITUN
oOpazoBanus. TepMOXUMUYECKHE PACUECTHI,
OoCHOBaHHBIC Ha 3akoHe ['ecca, nuxi bopua-I"abepa.
[ToHATHE O PABHOBECHBIX IPOLIECCAX B XUMUYECKOMN
TepMouHamMuKke. CaMONpon3BOJILHOE U
HECaMOITPOU3BOJIBHOE MPOTEKAHUE MTPOLIECCOB.
Bropoii 3akoH TepmoarHaMuKu. M3MeHeHne
SHTPOMUU B Pa3IMYHBIX MpoLieccax (XuMuyeckas
peaxiusi, HarpeBaHue BellecTBa, (Ga30BbIi EPexo/,
paciupeHnue rasza). BepostHocTHas TpakTOBKa
MOHATHS “PHTpoNUA”, ypaBHeHHE bosbimaHa.
Tpertwuii 3akoH TepMoauHaMuKH (Tioctynar [lnanka).
Pacuet aGCOMIOTHBIX 3HAYEHUI SHTPOIHUU.
Kpurepuu caMonpou3BOJIBHOTO MPOTEKAHUS
XUMHUYECKUX IPOLIECCOB B PA3JIMUHBIX CUCTEMAX.
Oueprus ['m60ca. Dueprus ['enpmronbia. [TonsTue
0 XMMHUYECKOM noTeHuuane. TepMoauHaMuyeckuii
BBIBO/] 3aKOHA JICHCTBYIOLIMX MacC. Y paBHEHUE
M30TE€PMbl XUMHUUYECKOW PEAKLIHH.

VYcTHbIi
orpoc
KontponsHas
paborta
Komnoksuym

XuMuuyeckasi KHHETHKA

CKOpOCTb XMMHYECKON PEaKIIMU. 3aBUCUMOCTh
CKOPOCTH PEaKLUU OT KOHIEHTPALMU PEearupyromux
BeniecTB. Mexanusm peakuuu. [lopsaaok n
MOJIEKYJIIPHOCTb peakuuu. Kunetnuecknue Kpusble
peakLuii IEPBOro U BTOPOTO MOPAIKOB,
OIIPENIEIICHUE KOHCTAHThl CKOPOCTH U TOPsAJIKA
pEaKLHU 110 SKCIIEPUMEHTAIIBHBIM JAHHBIM.
3aBUCHUMOCTb CKOPOCTH PEAKIIUHU OT TEMIIEPATYPBI:
npasuio Bant-I'odda, ypaBHeHne AppeHnyca.
IIpencrasneHue 0 TEOPUU aKTUBHBIX CTOJKHOBEHUM
U TEOPHUH aKTUBUPOBAHHOT'O KOMILIEKCA,
(Gu3UUeCcKuil CMBICI MPEAIKCIOHEHIINATIBHOTO
MHO>KHTENS B ypaBHeHUN Appenunyca. Karanus.
Xumnueckoe pasHosecue. [Ipunnun Jle Hlatense.

YcTHbIN
orpoc
KonTposbhas
paborta
KomnokBuym
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MHOroKOMIOHEHTHbIE
CUCTEMBI; PaCTBOPbI

I'ereporennsie paBHoBecus. [lonsTue o ¢ase,
HE3aBHCUMOM KOMIIOHEHTE, YUCIIE CTEIIEHEN
cB000161. OCHOBHOM 3aKOH I'€T€POT€HHOTO
paBHOBecus (mpaBuio ¢a3 [mb6ca). AuarpamMmbl
cocTostHUSA, (pa30Bas Auarpamma BoAbl. Jluarpammsl
COCTaB — CBOMCTBA JIJIs MPOLIECCAa KPUCTAILIIN3ALUU B
JBYXKOMIIOHEHTHBIX CUCTEMAaX Pa3IMYHOTO BUJIA.
TBepabie pactBopsl. XKuakue pactBopbl. CriocoObl
BBIPAYKEHUS COCTaBa pacTBOpa. PacTBOpUMOCTS.
DHepreTuka MpoleccoB pacCTBOPEHUS, BIUSIHNE
SHTAIBIUHUHOTO U SHTPOMUUHOTO (PaKTOPOB
Wneansubie pacTBopsl. 3akoH Paynsa. Kunenue u
3aMep3aHue pacTBopoB. Onpenenenue
MOJIEKYJISIPHOM MacCChl B 90YJINOCKOITMYECKOM U
Kpuockonuueckom meroze. Ocmoc. OcmoTuyeckoe
naBiieHne. OTKIOHEHUS PaCTBOPOB OT UICAIbHOCTH.
AxtuBHOCTh. KO3(ppH1IIEeHT aKTUBHOCTH.
DIIEKTpOJUTHYECKAs Aucconuanus. M3oToHndeckuii
ko3¢ dunment. Teopus [ebas — Xrokkemns as
pPacTBOPOB MEKTPOJUTOB. CUIIbHBIE U Clla0ble
ANEeKTpoNUThI. Jluccouunanus ciadbiX 3JIEKTPOIUTOB.
KoucrtaHTa 1 cTeneHb aucconuanuy. 3aKkoH
pasz6asnenust OcTBanbaa. PaBHOBecHe Mex Iy
pacTBOpOM 3JIeKTpoiuTa u ocaakom. [IpousBeaenue
PacTBOPUMOCTH. Y CIIOBUE BBIMAICHUS OCaKa.
Conesoii addekr. [Iuccormanus BOIbI.
Bopoponnsrii nokazarens. Pacuer pH pactBopos
KHUCJIOT U OcCHOBaHu. ['maponus coseit, pacuer pH
PacTBOPOB TUPOIU3YIOUIUXCS COJICH, YCIOBHS
MPOTEKaHUS «HEOOPATUMOT0» TUIPOIIH3A.
bydepnsie pactBopsl, pacuet pH, OydepHas
e€MKOCTb. OCHOBHBIE MIOJIOKEHUS TPOTOIUTHIECKOU
teopuu bpencrena-Jloypu, npumeHeHue K
peaxIusaM HelTpaau3alm, TUCCOLUaIng,
TUAPOJIN3A, TPOTEKAIOIIUM B BOJIHBIX PaCTBOPAX;
COTPSDKEHHBIE Tapbl KUCIOT U OCHOBAHU.
[Ipumenenue Teopun bpencrena-Jloypu
HEBOJIHBIM pactBopaM. Teopus JIbtonca. OCHOBHBIE
noHsATusA Teopun [Inpcona, xxecTkue u MsArkue
KHUCJIOThl U OCHOBAHUS, TPUMEHEHUE TEOPUH K
peaKIusM KOMIUIEKCO0Opa3oBaHusl, 00ObSICHEHHE
YCTOMYHUBOCTH KOMILJIEKCOB.

VYcTHbli
omnpoc
KontponsHas
pabota




OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIE
peakuuu

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI KaK
peakuuu nepeHoca 31ekTpoHa. OKUCINUTENN U
BoccTaHoBUTENU. COCTaBlIeHUE ypaBHEHUN
OKHCJIUTEINBHO-BOCCTAHOBUTENBHBIX PEAKIIUT,
MPOTEKAIOIIKUX B BOJHBIX PACTBOPAX METOJOM
MOHHO-MOJIEKYJISIPHBIX ITOJIypEaKIUM.
KonunuecTBeHHBIE XapaKTEPUCTUKH OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIX [IEPEXO/I0B. DIEKTPOAHbBIE
MOTEHILIMAJIbI METAJUIOB. ['albBAHUYECKUI AJIEMEHT.
BozopoaHbIii 351€KTpo U BOJOPOJHBINA HYJIb
oTcueTa noteHuanoB. CTaHIapTHBIE YCIOBUS U
CTaHJapPTHBIN NOTEHIMAN NoJypeakuuu. Ta0auist
CTaHJIapTHBIX BOCCTAHOBUTEIBHBIX TOTEHIIUAJIOB.
Hcnons3oBanue TaOIUYHBIX JAHHBIX JJIS1 OIEHKH
BO3MOKHOCTH IIPOTEKAHUS OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI B CTAHAAPTHBIX
ycioBusiX. YpaBHeHust HepHera juist moTeHnmana
3JIEKTPOJIa U ISl peokc-peakuun. Bousaue pH Ha
BEJINYUHY ITOTEHIIHAJIOB BOJAOPOIHOTO,
KHCJIOPOJIHOTO U JPYTHX JIEKTPOJOB. Y4acThe
BO/JIbI B PEAKIUAX B KAYECTBE OKUCIUTEIS U
BOCCTAHOBUTENS, 3aBUCUMOCTh OT pH. Cxemsl
Jlatumepa. DIEeKTpOIN3 paCTBOPOB U PaCIIaBOB,
IIPOLIECCHI, TPOTEKAIOUIME HA KATOAE U AaHOJE, YUET
BIIMSIHMS INIOTHOCTH TOKA HA 3JIEKTPOIHBIN
noteHman. Koppos3us MeTamioB, MEXaHU3M
ANEKTPOXUMUYECKON KOPPO3HHU, CLIOCOOBI 3aIUThI
OT KOPPO3HH.

VYcTHBIN
ompoc

Crtpoenue aTtoma.
Ilepuoguveckuii 3aK0H
U nepuoauvecKast
cucreMa

PazButHe npeacraBiaeHuil 0 CTPOEHUU aTOMa.
Mogemu Tomcona, Pezepdopaa, noctymnarsl bopa.
KBaHTOBO-KOPITYCKYJISIpHBIN Jyanu3M, THIIOTE3A 1€
Bbpoiins, BosIHOBas pUpoa 3JIEKTPOHA, TPUHIIUI
HeonpeaeneHHoCTH [ elizeHOepra. BoiHoBas
bynkuus snextpoHa. Ypasuenue lllpenunrepa.
PanunanbHas u opOuTalibHAs COCTABISIONINE
BOJIHOBOH pyHKUMU. [ToHSITHE O KBAHTOBBIX YHCIIAX.
[Topsiok 3amoyiHeHUs AIEKTPOHHBIX 000I0YEK.
3aBUCHUMOCTB YHEPTHH OpOUTAIICH OT TJIABHOTO U
OopOuTaANBbHOTO KBaHTOBBIX uncen. [Tpunmun [Taymu.
[IpaBunio Xynna. [IpaBuna KineukoBckoro.
[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema
MenneneeBa. CBoiicTBa aTOMOB: paauyc, SHEPTUs
MOHU3ALIMH, CPOJICTBO K 3JIEKTPOHY,
3NEeKTpooTpUIaTensHOCTH (110 [TonuHry,
Mamnukeny, Onpeny-PoxoBy), Bal€HTHOCTb U
cTeneHb okucieHus. [lepuoiuyHOCTh B MU3BMEHEHUH
CBOMCTB aTOMOB XMMHYECKHX d1IeMeHTOB. O01Iue
CBOMCTBA PA3JIMYHBIX KJIACCOB XUMHUYECKUX
3JIEMEHTOB.

YcTHbII
orpoc
KosnmokBuym




.| CocTaB aTOMHOI0 siaApa,
PAAN0AKTUBHOCTb

CocraB atoMHOTO sifipa. Jleext mMacchl.
3aBUCUMOCTh yCTOfI‘IPIBOCTPI AACP OT Urciia
HYKJIOHOB. PainoakTUBHOCTH. 3aBUCUMOCTD
CKOPOCTH paJi0aKTUBHOI'O pacraja OT Yucia
yactull. [lepuoa nonypacnana. SlaepHeie peakiuuu.
Peakuuu nenenus u cuHTE3a SIAEP.

YcTHbIN
omnpoc
Komnoksuym

8.| Xumuueckasi cBA3b

[Ipupona xumuyeckoi cBaA3u. Tunuaxas
3aBUCHUMOCTD MTOTEHITUATBHON SHEPTHUH CUCTEMBI OT
MEXBSAJIEPHOTO PACCTOSHUSA. XapaKTEPUCTUKU
XUMHUYECKOM CBSI3U: dHEPrus, JuinHa. loHHas CBSA3b.
Pacuer sHEpruM HOHHOM CBS3U U SHEPTUHU
KpUCTaJUIMYECKON pelieTky. Binsaaue pazmepos
MOHOB M MX 3apsJia Ha CTENeHb HOHHOCTH CBSI3H,
npaBuiio @asaca. OCHOBHBIE MOJIOKEHUS METO1a
BajieHTHbIX cBs3eil (BC). Cnocob noctpoenus
BOJTHOBOM (PyHKIIMH MOJIeKyibl. OObsiCHEHNE
MIPUYMHBI YCTOMYHUBOCTH MOJIEKYJI B MeToie BC.
HamnpaBrneHHOCT 1 HACKIIIIAEMOCTh KOBAJICHTHBIX
CBSI3€H, G- U T-CBSI3U, TEOPHUS PE30HAHCA, TEOPHS
TUOpHUIN3AIIY ATOMHBIX OpOUTAICH, MEXaHU3M
00pa3zoBaHus JOHOPHO-AKIIENITOPHOH CBI3U. MeTo
OTTAJIKUBAHUSI DJIEKTPOHHBIX AP BAJICHTHON
00010ukH (MeTo [ nmnecnu), 3aBUCUMOCTh
TEOMETPHUH MOJIEKYJ OT KOJIMYECTBA U BUAA
3NEKTPOHHBIX Nap. OCHOBHBIE MOJIOKEHUS METOAA
MOJIEKYJISIpHBIX opoutaneit (meroq MO JIKAO).
Crioco6 mocTpoeHust BOJTHOBOW (DYHKIIUH
MouteKyIbl. OObsiICHEHHE TPUYUHBI YCTOWYUBOCTH
MoJiekys B Metoie MO. Buapl 1ByxnieHTpoBboix MO
(cBsI3BIBAIOLIME U PA3PBIXJIAIOLINE s, Gp, Gsp, Od, Tp,
g, Od — OpOUTAIIH, IPUMEPBI HECBSI3BIBAIOIINX
opOuraneit). Dueprernueckue nuarpammbl MO
JIBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJ 3JIEMEHTOB |
u Il nepuopa. Ilopsinok cBs3U B MOJIEKYJIE.
MaruuTHbI€ cBOMCTBA BelecTB. [loctpoenue
3HepreTuueckux auarpaMm MO 1ByXaTOMHBIX
reTeposiiepHbIX Mosiekya. [lonstue o
MHOTOIIEHTPOBBIX MO, 00BsICHEHHE YCTOHYHBOCTH
ANEKTPOHHOICDUITUTHBIX U
ANEKTPOHHOU3OBITOYHBIX COSMHEHHUI METOJIOM
MO. MeXMONIeKYISIpHOE B3aUMOICHCTBUE (CHUITBI
Ban nep Baanbca): mumnosib-aunoiasHoOE,
WHYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBUA.
BonopoHas cBsi3b: HHTEpIIpETAIUs B paMKax
Meron0B BC u MO, BiusiHMe Haau4us BOJAOPOIHOMN
CBSI3U Ha CBOMCTBA BelllecTB. MeTayinueckasi CBS3b.
OOBbsicCHEHUE CBOMCTB TUAIIEKTPUKOB, METAIIIOB,
MOJYIPOBOJIHUKOB C UCTIOJIb30BAHUEM 30HHOU
TeOpHUH. TUIBI KPUCTATUNIMYECKUX PEIIETOK.

VYcrHbli
ornpoc
Komnoksuym

3




JledeKThI KPUCTAILNTUYECKOU PEIICTKH,
KJI1accu(UKaIHs, BIUSHAE Ha SJIEKTPHUCCKUE
cBoicTBa. [IpUYMHBI OTKIIOHEHUH OT CTEXUOMETPUN
B COCTaBe TBEpAbIX BewecTB. [lonsaTue o
JaTbTOHUIAX U OEPTOJUTH/IAX B TPAKTOBKE
Kypnakosa.

Bonopona, ero
coeIMHEeHUs

Bonopon B mpupoge. M3oTormsl Bogopoia.
BasienTHBIE BOBMOKHOCTH aTOMa U XapaKTEpHbIE
creneHu okucienus. Monekyna Hp. [Tonydenune
BoJIopoaa. Pu3nUecKue 1 XUMHUIECKHE CBOMCTBA
MPOCTOTO BellecTBa. B3anmoaeiicTeue Kucaopoaa ¢
BOJIOPOJAOM. MeXaHH3M peakiiy BOJIOPOJIa C
KHCIIOPOJIoM. PacTBOpeHue BO10poIa B METaliax
Honst H' 1 H, KOBaJIeHTHbIE, HOHHBIE 1
METaJUIONO00HbIE TUIPUIBI, THIPUIHBIC
KOMIIJIEKCHL.

VYcrHbli
ornpoc
KontponsHas
pabota
Komnoksuym
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p-37ementsl VII
rpynnsl

OO111ast XapakTepUCTUKA IPYMIbl, 0COOEHHOCTH
¢dTopa, CBOKCTBA MPOCTHIX BEIIECTB
(pacTBOPUMOCTD B Pa3IMYHBIX PACTBOPUTEISX,
peakus ¢ BOJAOW, XUMHUYECKasi aKTHBHOCT,
TepMUYECKas YCTOMYUBOCTH). [ alor€HOBOIOPOIBL:
CTPOCHHE MOJIEKYII, ((PU3NIECKUE U XUMUIECKIE
CBOICTBA, TEPMHUUYECKAsT YCTOMYUBOCTb.
CpaBHHTENIbHAS XapaKTEPUCTUKA, KIUCIOTHBIC U
BOCCTaHOBUTEJIbHBIE CBOMCTBA. DTOPOBOIOPO/I,
BOJIOPOJHAS CBsI3b B coeMUHEHHIX PTopa. CriocoObl
MOJTYYCHHS TaJIOT€HOBOIOPOA0B. ["anoreHuap1
METaJUIOB M HEMETaJJIOB. BTopuuHas
MEPUOJUYHOCTD B PSAY KUCIOPOIHBIX COSAMHEHUI
rajoreHoB. VI3MeHEeHHS CTPOEHUsI, yCTOWYMBOCTH,
KHCIIOTHBIX U OKHUCITUTEIBHBIX CBOMCTB B Py
KHCJIOPOJCOAEpKaIIMX KUCIOT rajjoreHoB HI'O —
HI'O3 — HI'O3 — HI'O4 1 ux coneit. Oxcuabl
rajoreHoB. CoeIMHEHUS TAIOTEHOB JIPYT C IPYTOM.
@DOpMBI CYLIECTBOBAHUS I CTPOCHUE MOJICKYII.
XVUMUYECKUE CBOMCTBA U METObI MOTYYCHHUS.
Bzaunmoneiictsue ¢ Bomoil. OO0111e cBOiicTBa
IICEBIOTaJIONE€HOB.

VYcTHbli
orpoc
KontponsHas
paborta
Komnoksuym
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p-3aeMenTsl VI
rpynnbl

OO11as XxapakTepUCTUKa IPYIIbI, 0COOCHHOCTH
kucinopoja. Kucnopon B mpupose. Banentusie
BO3MOYHOCTH aTOMa U XapaKTEepHbIE CTEIEHU
okucnenus. Ctpoenue moinekynsl Oy (Mmeton MO),
napaMar"HeTusm kuciopona. [lomyuenue kucnopona.
du3nyecKrue 1 XMMUYECKUE CBOWCTBA IPOCTOTO
BEILECTBA. AJUIOTPONHS KUCIOPOAa, 030H. OKCHIbI
U uX knaccudukanus. Boga: ctpoeHne MOJIeKyIbl,
MEKMOJIEKYPHOE B3aUMOJEHCTBUE U CTPYKTYpa
BOJIbI B KUJIKOM U TBEPAOM COCTOSIHUW, aHOMAJIMU
BO/JIbl, XUMUYECKHE CBOWCTBA. [lepekuces Bogopoaa:
CTPOEHUE U CBOMCTBA.

YcTHbII
oIpoc
KoHTpobHas
pabota
KomnokBuym
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Uous 0% , 0% , 00, 0*.. Cynepoxcuspl,
O030HUJIBI, UX B3aMMOJICHCTBHE C BOJIOM.
Moudukanuu cepsl, (hazoBasi TuarpaMMa Cephl.
XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB
3JIEMEHTOB TIOI'PYIIITEI Cepbl. [ HIPHUIBI CephI,
celieHa, TeJUTypa: CpaBHEHHE YCTOMUNBOCTH,
BOCCTAaHOBUTEIIHHBIX CBOHCTB, KUCIIOTHBIX CBOWCTB
BOJIHBIX pacTBOpoB. Cynb(uasl METaIIOB,
cynbdanbl 1 nomucynshuasl. Kucnopoaasie
COCJIMHEHUSI Cephl, CEJICHa, TeJUTypa: BTOpHYHAS
TIEPUOTUIHOCTD, U3MCHEHNE KUCIOTHBIX H
OKHUCITUTEIIFHO-BOCCTAHOBUTEIILHBIX CBOICTB B
psanax oxkcuaos (SO, - SeO; - TeO, , SO3 - SeO; -
TeO3) 1 COOTBETCTBYIONIUX KUCIOT. DIIEKTPOHHOE
CTpoeHue cynb(puT, OUCYIbPUT U CyIb(aT-HOHOB.
CepHas kucioTa u ee coii. THocepHas KUCIIOTa ’
ee coym (Trocynbdatel). [[poayKTHl 3aMenIeHus B
CEPHOU KUCIIOTE: TMOJUCYITh(ATHI,
raJIOT€HAHTHIPHIBI, TIEPOKCO-KUCIIOTHI.
[TomMTHOHOBEIE KHCIIOTHI, CTPOSHHE MOJMTHOHAT-
MOHOB. [ aJloreHH Bl CephI, CelleHa, TeIUTypa.

12

p-3J1eMeHThI V
rpyInsbl

OO01as xapaKTepucTHKa TPyMIbl, 0COOCHHOCTH a30Ta.
CKJIOHHOCTh aTOMOB K 00pa30BaHMIO LIEMe, KpaTHBIX
cBszeid. [IpocThie BelecTBa: CTpOEHUE MOJIEKYJIbI
a30Ta, ero (pu3NUecKue U XUMHUYECKUE CBOICTBA,
npo6sIeMa CBA3bIBaHUS aTMOC(HEPHOTO a30Ta;

Mo tubukamu Gocdopa, MBIIIBSIKA, CYPbMbI, BACMYTA.
OOm1as xapaKTepuCcTHKa TUAPUIOB: CTPOSHUE
MOJIEKYJI, TEpPMUYIECKasi YCTOWYHUBOCTb,
BOCCTaHOBUTEJILHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
CBOMCTBA. AMMUaK: (PU3NIECKUE U XUMHUYECKHE
CBOWCTBA, CBOMCTBA KHJIKOTO aMMHUAKa, CBOMCTBA
coselt aMMoHuS. [ upa3uH, r’uIpoKCUIIaMUH,
A30THCTOBOJIOPO/IHASL KUCIIOTA, a3U/I-UOH: CTPOCHUE U
cBoiicTBa. KucinopoaHbie coeTMHEeHs a30Ta. 3aKUCh
a30Ta ¥ a30THOBATHCTas KUCJIOTa: CTPOSHHUE MOJIEKYI U
cBorictBa. Oxcup azota (II) — crpoeHne Mosekysbl B
pamkax MetozoB MO u BC, ycroitunBocTh HOHA
Hutpo3onus. Oxcun azora (II) u a3oTucras kucnora,
HUTpUTHL. OKcnpl azota (IV): paBHOBecue B cucteme
NO; — N2O4. Oxcunp azota (V), a30THas KHCIOTA!
CTPOEHHUE MOJIEKYJI, OKUCIUTEIbHbIE CBOICTBA;
HUTpAaThl: CTPOEHUE HUTPAT-UOHA, CBOMCTBA HUTPATOB.
Oxcunpl Gocdopa, MBIIIBIKA, CYPBMBI, BACMYTA:
YCTOMYMBOCTb, KUCJIOTHO-OCHOBHBIE U OKUCIIMTEIBHO-
BOCCTaHOBUTENbHBIE CBOICTBA. CTPOEHUE OKCHJIOB
docdopa, cTpoeHre KUCTIOPOICOACPKAIINX KUCTOT
dochopa, KUCTIOTHBIEC U OKUCTUTENHHO-
BOCCTAaHOBUTEJbHBIE CBOMCTBA. [ anorenuipt
271eEMEHTOB VA rpynmsl.

YcrHbIi
orpoc
KonTposnbhas
paborta
KomnmokBuym

3
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p-371emenTsl |V
rpynmnsl

OO011as XxapakTepUCTUKA IPYIIbl, 0COOEHHOCTH
yriepoja. CKIIOHHOCTh aTOMOB K 00pa30BaHHUIO
LIETIEH, KPAaTHBIX CBA3€l. BaneHTHOCTH, CTeNEHU
OKHUCJIEHHS U KOOPAMHALIMOHHBIE YKCIIa,
XapaKTepHbIE I aTOMOB J1eMEHTOB. [IpocTbie
BELIECTBA: TUIIbI KPUCTAINYECKUX CTPYKTYP
yraepoaa (anmas, rpagut, KapOuH), KPEMHHSI, 0JIOBA
(o, B, y-hopmbI), CBUHIIA; XUMHYCCKHE CBOMCTBA.
Bonoponnbie coennHenus yrieposia 1 KpeMHHUS:
CTpOEHUE, pa3Inyus B PEaKIMOHHON CIIOCOOHOCTH.
Oxcuppl yriaepoja: CTpoeHue, GU3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C BOJOM,
OKHUCJIMTEIHbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA),
KapOOHWJIBI METAJIJIOB. YTOJbHASI KUCIIOTA U €€
cosn. OKcua KpeMHHUs, KpEMHHUEBBIE KUCIIOTHI,
CHJIMKAThl. 3aKOHOMEPHOCTH B U3MEHEHUU
CTPOEHUS U XUMHUYECKHUX CBOMCTB OKCHUIOB U
ruapokcuaoB Ge, Sn, Pb: Kuci10THO-OCHOBHBIE U
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA.

VYcTHbli
omnpoc
KontponsHas
pabota
Komnoksuym
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p-3emenTsl 111
Ipynnsbl

3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHOM
KOH(UTYpaLuH, paJiilycOB aTOMOB,
ANIEKTPOOTPHUIIATEIIEHOCTH 3J1eMeHTOB. OCOOECHHOCTH
0opa. BasieHTHOCTH, CTEeTIeHN OKHUCIICHUS 1
KOOPJIMHAIIMOHHBIE YKCIIa, XapaKTEPHBIE IS aTOMOB
aneMeHToB. KprcTtammdaeckas CTpykTypa, hu3ndecKue
Y XUMHYECKHe cBoicTBa Oopa. [Tomydenue, crpoeHue u
CBOMCTBA JUOOPaHa: BOCCTAHOBHUTEIILHBIC CBOMCTRA,
peakmus ¢ BoJioi, 00pazoBaHre OOPruAPHOHBIX
KOMIIJICKCOB, MX CTpOeHHE. Briciie 6opaHsb:
CTpOEHHE (ITEMEHTHI CTPYKTYPHI ), 3aKOHOMEPHOCTH B
n3MeHeHuH cBOUCTB. bopupl. Ctpoenne okcuia 6opa
1 OOpHBIX KUCIOT. PaBHOBecHs B pacTBopax OOpHO#I
KHUCJIOTBI U €€ COJICi, 3aBUCUMOCTb OT pH.
JlmaronamsHOE CXOCTBO O0pa M KpEMHHS Ha TIpUMeEpe
THJIPUIIOB, TAJIOTCHUIOB, OKCHUIOB U OKCOKHCJIOT.
CoemuHenus 0opa ¢ a30TOM: aHAJIOTHS C alIMa30M H
rpadurom. Ouzndeckre U XUMHUYECKHUE CBOMCTBA Al,
Ga, In, T1. 3akoOHOMEPHOCTH B U3MEHECHUH CBOICTB
COCIMHEHHH (OKCH/IBI, THPOKCH/IBI, T'aJIOT CHHJIBI)
3JIEMEHTOB B CTeIIeHH OKucieHus +3. KoMriekcHbie
coemuHeHnst. COeTMHEHUS B HUBILNX CTEMEHAX
OKHUCJICHUSI.

VYcTHbli
orpoc
KontponbHas
paborta
KomnmokBuym
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S-3jgeMeHThI 11
rpynnbl

3aKOHOMEPHOCTH B U3MEHEHUH JIEKTPOHHOU
KOH(Urypaluu, paauycoB aTOMOB,
NEKTPOOTPULIATEILHOCTH YIEMEHTOB.
Ocob6enHocTr 6epriuTHs (IMAaroHaJIbHOE CXOJICTBO C
amomuHueM). CBONCTBA IPOCTHIX BEILLECTB,
TUAPUIOB, TAIOTeHUA0B. OKCUIBI U TUIPOKCHIBI:
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB.
KommnnekcHble coeinHeHus.

YcTHbIN
oIpoc
KoHTpobHas
pabota
KomnokBuym

3
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S-3JieMeHThI I rpynnsi

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHOM
KOH(HUTypaluu, paguycoB aTOMOB,
AIIEKTPOOTPHIIATEIILHOCTH DJIEMEHTOB.
OcoOCHHOCTH JIUTHUS (MaroHaIbHOE CXOJICTBO C
marauem). CBOMCTBa MPOCTHIX BELIECTB!
B3aUMOJICHCTBUE C KUCIOPOIOM, BOJOM.
3aKOHOMEPHOCTHU B CTPOCHHUHU U CBOMCTBAX
COCIMHEHUH C KUCIOPOIOM, THIPOKCH/IOB,
KapOOHATOB, raJOT€HUIOB.

VYcTHbli
omnpoc
KontponsHas
pabota
Komnoksuym
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I/IHepTHble ra3bl

DnexTpoHHast KOH(UTYpaIus, 3aKOHOMEPHOCTH B
MU3MEHEHUHU CBOMCTB aTOMOB U IIPOCTHIX BEILIECTB B
rpynne. ITonydenue, XuMH4ecKre CBOMCTBA
MHEPTHBIX Ta30B (B3aUMOJIEHCTBHE C BOJOM, CHHTE3
bapnerra). Ctpoenue u cBoiicTBa GTOPHIOB
kceHoHa. KucnopoHble coelMHEeHNs] KCEHOHa.

VYcrHbli
orpoc
KontponbHas
paborta
Komnoksuym
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Ctpoenue
KOMIIJICEKCHBIX
coeIMHEeHn

Koopaunanuonnas reopust Bepuepa. [onstus:
LIEHTPaIbHBIN aTOM, JIUTAH b, BHEIITHSIS U
BHYTPEHHsIS1 c(hephbl KOMIUIEKCA, KOOPIUHAIIOHHOE
YUCII0, IEHTATHOCTH Juranaa. Homenknarypa
KOMIUIEKCHBIX COCTMHEHHH, H30MEPHsI
KOMIUTEKCHBIX COCTMHCHHH.

CtpoeHune KOMIUIEKCHBIX COEUMHEHHN C MO3ULIMI
merona BC. ['ubpuauzanus opoutaieii npu
00pa30BaHUM OKTA3APUYECKHX, TETPAIIPUUECKUX U
KBaJPaTHBIX KOMIUIEKCOB. CIIMHCBS3aHHBIE U
CIIMHCBOOOIHBIC, BHYTPH- U BHEITHEOPOUTAIILHBIE
KOMILIEKChI, HenocTatku Metona BC. Teopus
kpucraumuaeckoro nojist (TKIT). O6bsicHenne
YCTOWYMBOCTU KOMIUIEKCOB. Paciiernnienue d-
opOuTasei IeHTpaibHOTO aToMa B
KPUCTAJUIMYECKOM IMOJI€ OKTa3IpUYECKOTO,
TETPa’IPUUECKOr0, TETPAroHaIbHO-
OUNMpPaMUIATBEHOTO U KBAJAPATHOTO KOMILJIEKCOB.
Hu3ko- 1 BBICOKOCIIMHOBBIE KOMILIEKCHI. CBSI3b
SHEPTUM PaCLICIJIEHUS C OKPACKOM KOMILIEKCa,
CHEKTPOXUMHUYECKUH Psijl IMTaHAO0B. DHEPrUs
ctabunmu3anuu kpuctamunueckoro nois (DCKII).
Pacuetr DCKII i1t oKTasipuyeCcKux u
TeTpa’ApudecKux KoMiiekcoB. [lonstue 06
addekre Ana-Temnepa. [Ipumenenne metona MO k
KOOPJAWHALIMOHHBIM COEIMHEHUSIM - TEOPUS MOJIS
auranaoB (TITT). IToctpoenue sHEpreTHYecKux
quarpaMm MO 151 OKTa3ApUuecKuX KOMIUIEKCOB
0e3 ydeTa U ¢ y4eTOM U T-TIepeKpPhIBaHUSL.
CpaBHEHME PA3TUYHBIX METOJIOB OMMCAHUS
CTPOEHMS KOMIUIEKCHBIX COeMHEHNH. Peakinmn
KOMIIJIEKCOOOpa3oBaHus B pacTBopax. KoHCTaHTHI
HECTOMUKOCTU U YCTOMYMBOCTH KOMIUJIEKCHBIX
coenuHeHui. KuneTnuecku naOuIbHbIE M HHEPTHHIE
KOMIUIEKChL. MeXaHU3M peakiuii oOMeHa JTUTraH/0B.

VYcTHbli
orpoc
Komnokesuym

3

13




19 d-aemenTn IV DneKTpoHHas KOHPUTYpaIvs, pa3Mep, XapakTepHble| Y CTHBIN
rpynnbl CTEIIEHU OKUCIICHUS U KOOPAUHALIMOHHBIE YHCIIA omnpoc
aTOMOB JIEMEHTOB rpynnsbl. CBONWCTBA IPOCTHIX KontponsHas
BELIECTB, OKCUJOB U TMJIPOKCcHI0B. CTpyKTypa pabota
CMEIIAHHbIX OKCUJ0B TUTaHA, XMMHUS BOJHBIX KomnokBuym
pacTBOPOB, KOMIUIEKCHBIE COCIMHEHHS.
CoenuHeHus TUTaHa B HU3IINX CTENEHAX
OKHCJICHUS.
20 d-3;1emenTBI V DJeKkTpoHHAs KOH(PUTypamys, pa3Mep, XapaKTepPHbIC YcTHbiit
rpynnbl CTEIIEHU OKUCIICHUS U KOOPAVHALMOHHBIE YHACIIA ornpoc
aTOMOB 3JIEMEHTOB rpymniibl. CBOWCTBA MPOCTHIX KontponbHas
BeniecTB. COeAMHEHNS 37IEMEHTOB CO CTETIEHbIO pabota
OKHUCJIEHUs +5: CpaBHUTENBbHAS yCTOMYUBOCTD, Komnoksuym
paBHOBECHs B BOAHBIX pacTBopax. CoeauHeHus
BaHA/(Msl B HU3IIUX CTETICHIX OKUCIICHMSL.
21|  d-aaementnl VI |DnexTpoHHAS KOH(GUTYpALHS, pa3Mep, XapakKTepHble| Y CTHBIN
rpynnbl CTENEHN OKUCIIEHUS U KOOPJAWHALIMOHHBIE YHCIIA orpoc
aTOMOB 3JIEMEHTOB I'pynibl. CBONCTBA MPOCTHIX KontponsHas
BemecTB. COETMHEHHUSI JIEMEHTOB CO CTENEHBIO pabota
OKHCIIeHUs +6: CpaBHUTEIbHAs YCTOMYNBOCTD Komnoksuym
OKCHJIOB, KACJIOT, aHHOHOB, OKUCIIUTEIIbHAS
CIIOCOOHOCTH, pAaBHOBECHS B BOJIHBIX pacTBOpaXx,
M30- ¥ T€TEPONOJINCOEANHEHUS, COETMHEHHUS C
cepoii. CoelMHEHUs XpoMa B HU3IIUX CTEIEHSIX
OKHCJICHUs1, CBOMCTBA OKCHJIOB U THIPOKCUIOB.
Coennaenns Mo nu W B HU3KUX CTEIIEHAX
OKUCIICHUSA: “‘CHHU” U “OpOH3BI".
22| d-aaementnl VII  |DnekrpoHHas KOHGUTYpaIys, pa3Mep, XapakTepHble| Y CTHBIN
rpynnsbl CTENIEHU OKUCJIEHUS U KOOPWHALIMOHHBIE YHCIIa ompoc
aTOMOB 3JIEMEHTOB I'pynibl. CBONCTBA MPOCTHIX KontponbHas
BelecTB. CoeIMHEHNs MapraHia B CTENEHAX pabota
okucnenus +2, +3, +4, +6, +7: cBoiicTBa (kucinoTHo-| KomtokBuym
OCHOBHBIE U OKUCIIUTEIHbHO-BOCCTAHOBUTEIBIHBIC)
OKCHJIOB U THUIPOKCUJ0B. COeTMHEHUS IIEMEHTOB
CO CTENEHbIO OKUCIIEHUA +7: CpaBHUTEIIbHAS
YCTOMYHUBOCTh OKCHJIOB, KHCJIOT, aHHOHOB,
OKHUCJIMTENbHAs CIIOCOOHOCTb.
23| d-aaementnl VIII  |DnekrpoHHast KOH(Uryparus, pa3Mep, XapakTepHbIC YcTHbIN
rpynmnsbl CTEIEHHU OKUCJICHUS U KOOPAMHAIIMOHHBIE YMCIIa ompoc
aTOMOB 3JIEMEHTOB I'PYIIIbL. JNeMEeHThI noArpymibel  |KoHTpoapHas
JKEJIe3a: CBOMCTBA ITPOCTBIX BELIECTB, YCTONYUBOCTD pabota
COEIMHEHMH CO CTEMEHBIO OKHUCIIEHN +2 1 13, KomnokBuym
KHCJIOTHO-OCHOBHBIE Y OKHCIIUTEIIBHO-
BOCCTaHOBUTEIITHBIE CBOMCTBA OKCUIOB U
rUJIpoKcuI0B. KomIriekcHble coeTMHEH .
Coemunenus xene3a(VI). DnemMeHTbI OArPYMITHI
IUTATUHBL: CBOMCTBA MPOCTHIX BEILIECTB (PEAKIIUH C
KUCJIOTAMH, HEMETAJIJIAMH ), COTIOCTaBJIEHUE CBOMCTB
COEIMHEHMI B PA3IMYHBIX CTEMEHIX OKUCIIEHHS.
1 2 3 4
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24 d-3memenTnI I DneKTpoHHAas KOHPUTYpaIs, pa3Mep, XapakTepHble| Y CTHBIN
rpynmnsl CTETIEHU OKUCIICHUS U KOOPAWHAIIMOHHBIE YHCIia orpoc
aTOMOB JIEMEHTOB rpynnsbl. CBONWCTBA IPOCTHIX KontposbHas
BemiecTB. CoeIMHEHUS 3JIEMEHTOB B CTETICHSIX pabota
okucieHus +1, +2, +3. KoumokBuym
25| DyieMeHTHI MO00YHOI | DIIEKTPOHHAS KOH(MUTYpALIUs, pa3Mep, XapaKTepHble| Y CTHBIN
noarpynnsi I1 CTETICHU OKUCIICHUS U KOOPAWHAIIMOHHBIE YHCIia ompoc
rpynmnsl aTOMOB 3JIEMEHTOB Tpynibl. CBOMCTBA MPOCTHIX KonTpobHast
BEIIECTB (MECTO B PSALY HANPSDKEHUH, TPUYHHA pabora
UHEpTHOCTH PTyTH). COCMHEHUS SJIEMEHTOB B Komnoksuym
crenenu okucienus +2. Mon Hg22+.
26| DyieMeHTHI MO00YHOI | DIIEKTPOHHAS KOH(UTYpaIHsl, pa3Mep, XapaKTepHble| Y CTHBIN
noarpynns! IIT CTEIICHU OKHUCIECHHUSA U KOOPAMHALMOHHBIC YHCIIA OIIpoc

rpynnbl aTOMOB pPEIKO3eMEJbHBIX 3eMeHTOB. (CBoiicTBa|KoHTpoIbHAS
IPOCTBIX BEIIECTB, OKCUIOB U TUAPOKCUAOB| paboTa
JJIEMEHTOB B cOCTOSIHMM  okucieHuss  +3.| KoymokBuym
YeTonunBOCTh COETMHEHMI co CTEIIEHBIO
oKHcieHus +2 u +4.
AKTUHUN U aKTUHOUJIBL: CpaBHEHHE dHepruit Sf-,
6d- u 7s-opOuraneii, HaX0XKJICHUE B IPUPOJIE,
CIOCOOBI OJYYEeHHS], YCTOWYMBOCTD CTENEHEH
okucienus +3, +4, +5 u +6 s 37€EMEHTOB IEPBOI
MOJIOBUHBI Psijia, aHAJIOTHA ¢ d-3JIeMEeHTaMH,
COCMHEHUS CO CTEIEHBIO OKUCIIEHUS +3 s
3JIEMEHTOB BTOPOM MOJIOBUHBI PSIA.
2.3.2 3aHATHS CEMMHAPCKOT0 THUIIA.
dopma
HaunmenoBanue paznena .
Ne (Temb1) TemaTuka NpakTUYECKUX 3aHIATUI (CEMUHAPOB) TEKYLIETro
KOHTPOJIS
1 2 3 4
1. CrexuomMeTpru4ecKue pacueTsl Pewrenue 3agau
OCHOBHBIE IOHATHUS U
KonTposbhas
3aKOHbI XUMHUH
paborta
2. TepmoxuMuueckue pacyeTsl Pewenue 3agau
DHepreTuka u
KonTposbhas
HalpaBJICHUE
paborta
XUMHUYECKUX IIPOLIECCOB
Kosnokuym
3. CKOpOCTh XMMHUYECKON peaklMy U XuMHuueckoe | Pemenue 3amau
paBHOBECHE. KoHTpobHas
XuMHYecKasi KHHETUKa
pabota
KomtokBuym
4. IMHorokoMmoHeHTHble |KoJmMraTuBHbIE CBOMCTBA PacTBOPOB Pemenue 3anau
CHUCTEMBI; PaCTBOPbI KoHTpobHas
pabota
5. |[MHOTOKOMIOHEHTHbIE | DNeKTpoiauTudeckas auccounanus. Pacuer pH | Pemenue 3amau
CHCTEMBI; PaCTBOPbI pacTBOpOB. KoHTpobHas
pabota
6. |OkucauTeNnbHO- MeToa HOHHO-MOJIEKYJISIpHOTO OanaHca. Pemenue 3anau
BOCCTAHOBUTEJIbHBIE ONEKTPOJHBIE NOTEHIUAIBI.
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peakinuu

2

3

4

Crtpoenue aToma.
[Tepuonnueckuii 3aKOH
Y TIepUOAMYecKast
cucTema

Crpoenue atoma. KBanToBbIe unciia. 3anojHeHue
AIIEKTPOHHBIX 000JIOUEK.

Pemienue 3ama4
Komnoxsuym

XuMH4YecKas CBA3b

Xumnueckas cBsizb. Metoa BC. ['eomerpus
Moutekyit. [ mOpuan3anms.

Pentenue 3agau
Kosnoksuym

XuMH4YecKas CBA3b

Meton MO JIKAO. ITocTpoeHne s3HEpreTHUECKux
JMarpaMM MOJIEKYIL.

Pentenue 3agau
Kosnoksuym

10.

p-anemenTs! VII rpynmst

Tamorens! n ux COCINHCHUA.

Pemenne 3amau
KontponsHas
paborta
Komnoksuym

11.

p-anemenTs! VI rpynmst

XaTbKOTeHBI U UX COCIMHCHUA.

Pemenne 3amau
KontponsHas
paborta
Komnoksuym

12.

p-2JIEMEHTHI V I'PYIIBI

OneMeHTHl V A rpymnisl.

Pemnrenue 3agau
KontponbHas
paborta
Komnoksuym

13.

p-anemenTsl IV rpymimbl

OnemenTol [V A rpynisbl.

Pemnrenue 3agau
KonTponbhas
paborta
KosmokBuym

14.

p-anementsl I, 11 u |
TPYIIIT

Onementsl [HA, A u |A rpymm.

Pemnrenue 3agau
KonTposnbHas
paborta
KosmokBuym

15.

Kommuiekcurie
COEIMHEHUS

Komirexcublie COCIMHCHUA

Penrenue 3agau
KonTposbhas
paborta
KosnokBuym

16.

d-anemenTs VI rpymiisi

XpOM H €ro COCAMHCHUA

Pemenue 3amau
KonTposbhas
paborta
Komnokuym

17.

d-anementsl VII rpymmb

MapraHeu 1 €ro COCINHCHUA

Pemenue 3amau
KoHTpobHas
pabota
KomtokBuym

18.

d-snementer VIII
TPYIIITBI

’Keneszo, ko0anbT, HUKEIb

Pemrenue 3anau
KoHTpobHas
pabota
KomnokBuym

19.

Onements! [ u ll
MOOOYHBIX MTOATPYIIIT

OnemenTtsl I 1 |l moGouyHbIX MOArpyNI

Pemenne 3amnau
KoHTpobHast
pabota
KomiokBuym

2.3.3 JlabopaTopHble 3aHATHSA
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JIaGopaTopHbIe 3aHATHS HE TPEAYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThl — HE IPeTyCMOTPEHBI

2.4 TlepevyeHb y4eOHO-METOAMYECKOTO ODecTedeH s I CAMOCTOSITEIbHOH PadoThI
00y4YaIUIMXCS M0 THCHUHILINHE (MOTYJII0)

No

Bung CPC

[Tepeyenn yueOHO-METOIUUECKOTO OOCCIICUCHHS TUCIIUIUIUHBI
TI0 BBHITIOJTHEHUIO CAMOCTOSITETIHHON pabOTHI

1

2

3

1

[IpopaboTka yuebHOTO
(TEeOopeTUYEeCcKOrO)
Mmarepuana

1. AxmeroB, H.C. OOmas wu HeopraHudeckass XuUMUs
[DnexTponnbiit pecypc] : yued. — DnektpoH. naH. — CaHKT-
[lerepOypr : Jlanwp, 2014. — 752 c. — Pexum pocryna:
https://e.lanbook.com/book/50684

2. T'punByn, H. Xwumwusa osnemeHTOB: B 2 T. (KOMIUIEKT)
[DnexTponnsiii pecype] : cnpas. / H. I'punByn, OpHmo A.. —
OnektpoH. mAaH. — MockBa : M3marensctBo '"JlaGoparopus
3Hanmit", 2017. — 1348 «c¢. — Pexum gocrymna:
https://e.lanbook.com/book/94157

3. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pem. FO.JL.
TperbsikoBa: T1: ®U3NKO-XMMUYECKHE OCHOBBI HEOPTaHUYECKON
XUMUU: YUeOHUK I CTY/. Bbicil.y4ueO. 3aBeaennit/ M.E. Tamm,
FO. /1. TpetbsikoB; - M: U3narenbckuii eHTp «Akagemusi», 2004.
— 240c.

3. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pem. FO.JL.
TperbsikoBa: T2: Xumus HenepexoAHBIX SJIEMEHTOB: YUCOHHK
st cTyna.  BbeicunydeO. 3aBeaenmit/  A.A.  Jlposmos,B.II.
3nomanos, I'.H. Ma3o, ®.M. Cnupunonos; - M: HU3narenbckuii
1eHTp «Akagemus», 2004. — 368c¢.

4. Heopranuueckas xumus: B 3-x tomax/ Ilox pen. FO.J.
TperbsikoBa: T2: Xwumusi mnepexomHbix dnemMeHToB KH.1:
Y4eOHuK a1 cTya. Bbicin.y4ueb. 3aBeaenuii/ A.A. JIpo3mos,B.I1.
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: HU3narenbckuii
neHTp «Akagemus», 2007. — 352c¢.

5. Heopranmveckas xummus: B 3-x tomax/ Ilom pen. FO.JL.
TperbsikoBa: T2: Xwumus mnepexoaHbIX dnemMeHToB KH.2:
Y4eOHuk i cTyq. BbiciL.yueO. 3aBeaenuii/ A.A. JIposznos,B.IL
3nomanoB, I.H. Ma3o, ®.M. Cnupunonos; - M: HU3aarenbckuiil
neHTp «Akagemus», 2007. — 400 c.

6. Meroanueckrue peKOMEHIAINKN K OpraHu3allui ayAUTOPHON U
BHEAYIUTOPHON  (CaMOCTOATENbHON)  pabOThl  CTYACHTOB:
metonuyeckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

Iloaroroska k
CEMUHAPCKUM 3aHSTUSIM

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

2. T'punByn, H. Xwumusa »snemeHToB: B 2 T. (KOMIUIEKT)
[DnexTponHsbIil pecype] : cmpas. / H. I'punByn, OpHimo A.. —
OnektpoH. naH. — MockBa : M3patensctBo "JlaGoparopus

17



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

3ganuit", 2017. — 1348 c¢. — Pexum pocryma:
https://e.lanbook.com/book/94157

3. Heopranmueckass xumus: B 3-x tomax/ Ilom pen. HO..
Tperbsaxoa: T1: @U3UKO-XUMUYECKUE OCHOBBI HEOPTaHUYECKON
XUMHH: YUeOHHK IS CTyA. BeiciL.y4eO. 3aBenenuii/ MLE. Tamm,
0. . TpetwsikoB; - M: U3narenbckuii eHTp «Akagemus», 2004.
—240c.

3. Heopranmueckass xumus: B 3-x tomax/ Ilom pen. HO..
TperpsikoBa: T2: Xumusi HenepexoJHBIX IJIEMEHTOB: YUYeOHUK
s cryn.  BeiciunydeO. 3aBenenmil/  A.A.  [Iposnos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Crnupunonos; - M: U3znarenbckuit
HeHTp «Akamemus», 2004. — 368c.

4. Heopranmueckas xumusa: B 3-x tomax/ Ilox pen. FO.M.

TperbsikoBa: T2: Xwumusi mnepexogHbix dmeMeHToB KH.1:
VYuebHuuk s cTya. Beicil.y4ueb. 3aBeaenuit/ A.A. JIpoznos,B.I1.
3nomanos, I.H. Ma3zo, ®.M. Crnupunonos; - M: U3znarenbckuit
neHTp «Akagemusi», 2007. — 352c.

5. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pem. FO.JL.
TperpsikoBa: T2: Xwumusi mepexogHbIX dMeMeHToB KH.2:
VYuebuuk s cTya. Beicil.y4ueb. 3aBeaenuit/ A.A. JIpo3mos,B.I1.
3nomanos, [.H. Ma3zo, ®.M. Cnupunonos; - M: HU3narenbckuiil
neHTp «Akagemusi», 2007. — 400 c.

6. COOpHUK 3a7a4d MO0 HEOPraHWYECKON XUMHH: y4eOd. mocooue
st cTyn. Belicin yue6.3aBenennit /| E.W. Apnmamnukona, I'.H.
Mazo, M.E. Tamm; mnon pea. FO.J. TperpakoBa. — M.:
N3narensckuii ieHTp «Axkanemusy», 2008. — 208 c.

7. 3aiiie O.C. 3agaum, ynpakKHEHUS W BOINPOCHI MO XHUMUU:
VYu4eb. mocobue myst By30B. — M., Xumusi, 1996. — 432 c.

8. Cupugo B.B., IlonkoBuu I'.A., BacunweBa .M. 3anaum,
BOIIPOCHI U YIPAXKHEHHs MO OO0IIeHd U HEOPraHMYECKON XMMHH.
/MuHnck «YHuBepcuterckoe», 1991. — 350 c.

9. Metonuueckre peKOMEeHIalluy K OpraHu3alii ayAUTOPHON 1
BHEAYJUTOPHOM (CaMOCTOSTENIbHOM) pabOThI CTYACHTOB:
meroanueckue ykazanus / coct. T.I1. Ctopoxxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

2 3
[ToarotoBka k Tekymemy|l. AxmeroB, H.C. OOmas u HeopraHuyeckas XUMHUS
KOHTPOJIIO [Dnektponnslit pecypc] : yued. — DnektpoH. naH. — CaHKT-
[TerepOypr : Jlanmp, 2014. — 752 c. — Pexum pocryma:

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

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

3. Heopranuueckass xumus: B 3-x tomax/ Ilox pen. HO..
TperbsikoBa: T1: OU3UKO-XMMUYECKHE OCHOBBI HEOPTaHUYECKOM
XUMHH: YUeOHHK Ui CTyA. Beicil.y4e0. 3aBeaenuit/ MLE. Tamm,
FO.J. TpetpsikoB; - M: U3narenbckuii neHTp «Akagemus», 2004.
— 240c.

3. Heopranmueckas xumusi: B 3-x tomax/ Ilom pen. HO.JL
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TperbsikoBa: T2: Xumusi HenepexoJHBIX JJIEMEHTOB: YUYeOHUK
s cTyn.  BeicinydeO. 3aBenenuil/  A.A.  [Ipoznos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3znarenbckuit
HeHTp «Akanemus», 2004. — 368c.

4. Heopranmueckass xumus: B 3-x Tomax/ Ilog penm. 1O./.
TperpsikoBa: T2: Xwumusi mnepexogHbix smemeHToB K.l:
Y4eOHuK I CTy/. BbICHLY4eO. 3aBenenuii/ A.A. JIpo3mos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: U3znarenbckuit
neHTp «Akamemus», 2007. — 352c¢.

5. Heopranmueckas xumus: B 3-x tomax/ Ilom pen. HO..
TperbsikoBa: T2: Xwumusi mnepexodHbIX dneMeHToB KH.2:
VYuebuuk s cTya. Beicil.y4ued. 3aBeaennit/ A.A. JIpozmnos,B.I1.
3nomanos, I.H. Ma3zo, ®.M. CnupunoHos; - M: U3znarenbckuit
eHTp «Akagemus», 2007. — 400 c.

6. COopHUK 3a7a4d MO HEOPraHWYECKON XUMHH: y4ebd. mocooue
uid ctya. Bbicml yueO.3aBenenuit / E.M. Apnamnukosa, I'.H.
Mazo, M.E. Tamm; mnon pea. FO.J. TperpakoBa. — M.:
W3natenbekuii meHTp «Akagemusi», 2008. — 208 c.

7. 3aitueB O.C. 3amauyu, ynpaXHEHHS U BOMPOCHI MO XUMHH:
VYu4eb. mocobue nmst By30B. — M., Xumust, 1996. — 432 c.

8. Csupuno B.B., IlonkoBuu I'.A., BacunseBa I'.1. 3amaunm,
BOIIPOCH M YIPAKHEHHS MO OOIeld W HEOPraHMYECKOW XUMHH.
/Munck «YHuBepcuterckoe», 1991. — 350 c.

9. Metonuueckre peKOMEHIaluK K OpraHu3aliuy ayJuTOPHOU U
BHEAYJAUTOPHOH (CAaMOCTOSATEIHLHOM) pabOThI CTY/ICHTOB:
meroanueckue ykazanus / coct. T.I1. Ctopoxxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jlo3a. — Kpacnonap: Kybauckuit
roc. yH-T, 2018. 89 c.

Y4eOHO-MEeTOIMYECKUe MaTepUallbl JUISI CAMOCTOSITEIILHOH Pa0OThI OOyYaIOMIUXCS W3
YHCiIa UHBAIHJIOB U JIAI C OTPAHMYCHHBIMH BO3MOXHOCTSIMH 3710poBbsi (OB3) npenocraBustoTcst
B (hopMmax, alalTHPOBAHHBIX K OTPAHHUYCHHSM UX 37I0POBbS U BOCHIPUSATHS HH(DOPMAIIHH:

J1J1st AT ¢ HApYIICHUSIMHA 3PCHHS:

— B 1e4atHoi (opMe yBeTMYeHHBIM MIPUGTOM,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIUI] C HApYIICHUSIMH CITyXa!

— B IIeYaTHOU (opme,

— B JopMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JTMIL C HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO amiapara:

— B IIeYaTHOU (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedYeHb MOXET OBITh KOHKPETU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTa
oOyuaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.
B cootBerctBum ¢ TpedoBanusmu ®I'OC BO nmo HampaBieHHI0 «XHMUS» peanu3anus
KOMIETEHTHOCTHOTO T0JX0/1a TPeAyCMaTPUBAET IIUPOKOE HCIIOJIb30BaHUE B yUeOHOM Ipoliecce

aKTUBHBIX M MHTEPAKTUBHBIX (OpM IpoBeAeHUs 3aHATHH. VHTepakTHBHOE 0Oy4yeHue - MyTh K
YIIPaBJIEHUIO CUCTEMBI CAMOCTOSITENIEHON pabOThI CTY/IEHTOB.
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TexHOJOrHsI MHTEPAKTUBHOTO OOYYECHHUS 3aKII0UAETCS B TOM, YTO Ha MPOTSHKEHUH BCETO
y4eOHOTO BPEMEHHU MPOUCXOJUT 0OMEH MHEHHSMH, BBICIYIIMBAIOTCS U OOCYXAAIOTCS pa3HbIe
TOYKM 3pEHUS CTYIEHTOB. VIHTEpakTHBHBIE METOJbI - 3TO CIOCOOBI ILIE€JIEHANPABIEHHOIO
YCUJIEHHOTO B3aUMOJICHCTBUS IpENoJaBaTelel M CTYIEHTOB IO CO3JaHHI0 ONTHUMAJIbHBIX
YCJIOBHH mpoliecca o0ydeHus..

Opranuzanys H3ydyeHUsT MaTepuaiga Kypca OCYILECTBISETCS Ha OCHOBE CHUCTEMHO-
JEATeNbHOCTHOTO TOAXOJa ¥ PEKOMEHJAIMK TOATAmHOTO (OPMHUPOBAHUS YMCTBEHHBIX
neiictBuil. [Ipy oCBOEHMM IUCHMILIMHBI HCHOJb3YIOTCSI KaK TpPaJUIMOHHBIE, TaK U HOBbIE
[eJarornyecKue TEXHOJIOTUM. JIEKIIMu U CeMUHApPCKUE 3aHATUS SIBJISIIOTCS TPAAULIMOHHBIMU IIPU
0o0y4eHHHU B By3aX M CHOCOOCTBYIOT ()OPMHUPOBAHUIO y CTYJCHTOB 0A30BBIX 3HAHUN, OCHOBHBIX
MBICIIUTENbHBIX ONEPALUi, Pa3BUTHIO JIOTUKH. JIEKIIMM HOCAT MOTHBAIIMOHHO-TI03HABATEIbHBIN
xapakrep. CemMuHapcKkue 3aHATHS MMEIOT MNpoOJIeMHO-TIOUCKOBBINM Xapakrep. Perienue
KOHKPETHBIX XMMHYECKHX 3aJjau MO3BOJISIET peali30BaTh TBOPYECKYIO AESTEIBbHOCTb, Pa3BUTh
KOMMYHHMKATHBHYIO CIIOCOOHOCTh Ka)XJOro CTyJ€HTa, Hay4YuThb €ro apryMeHTUPOBAHHO
BBIpa)KaTh CBOM MBICIM B INPUCYTCTBUHU JAPYrux. B KadecTBe CIOBECHO-HAIJIAIHOTO METOAA
00yueHus UCIOJIb3YEeTCs JEMOHCTPAIIMOHHBIN XUMUYECKHI SKCIIEPUMEHT, KOTOPBIM MPOBOIUTCS
MIPY YTEHUU JIEKUUH U MPOBEIECHUHU Ja00PATOPHBIX 3aHATHHA. J|eMOHCTPAIIMOHHBIN SKCIIEPUMEHT
MO3BOJISIET TpernojaBarento chopMHUpPOBaTh HHTEpPEC K MPEAMETY y CTYIEHTOB, oOy4aeT
nprUeMaM TEeXHUKH J1abOpaTOpPHOTO SKCIEepUMEHTa. J[eMOHCTpAallMOHHBIA JKCHEPUMEHT -
HUCTOYHUK TPUOOpETaeMbIX CTYJEHTOM 3HAHWH, HAaBBIKOB, YMEHHUH; CpPEICTBO MPOBEPKU
HMCTUHHOCTH BBIIBUTAEMBIX TUIIOTE3, PEIICHUs YYEOHBIX U UCCIIE0BATEILCKUX MPOOIIEM.

Jnst moBeimeHnst 3¢GGEKTHBHOCTH y4eOHOTO TIpoIecca HCHOJB3YIOTCS  CIIEAYIONIne
o0Opa3oBaTesibHbIE TEXHOJOTUHU: HH(POPMAIIMOHHO-PAa3BUBAIOIIME TEXHOJIOTHUH, HATIpaBJICHHbIE Ha
dbopMHUpOBaHHE CHUCTEMBbl 3HAHMM, 3allOMUHAaHME U CBOOOJHOE ONEpUPOBAHUE HUMHU.
Hcnonb3yercss Meton mpoOIEMHOTO H3JIOKEHUS MaTepuaina, CaMOCTOSTENIbHOE H3yYeHHE
JUTEpaTyphl, MPUMEHEHHE HOBBIX HH(OPMAIMOHHBIX TEXHOJIOTHH [UIsl CaMOCTOSTEIHHOIO
MOTIOJTHEHUsT 3HAaHUI BKIIOYas MCIOJb30BAaHUE TEXHUUYECKUX U DIIEKTPOHHBIX CPEICTB
nH(pOpMaLUY; [EATEIbHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTUH, HANPABJICHHbBIE Ha
(dbopMupoBaHHE CHUCTEMBI MNPO(ECCHOHANBHBIX MNPAKTUYECKUX YMEHHH TMpHU MPOBEACHUU
AKCIEPUMEHTAJIbHBIX UCCIIEI0OBAaHUM, 00€CIIeUNBAIOIINX BO3MOXKHOCTh KAYECTBEHHO BBIMIOJHSATH
poQecCHOHANBHYIO JIeATENbHOCTD; Pa3BUBAIOLIUE TPOOIEMHO-OPUEHTUPOBAHHBIE TEXHOIOTHH,
HampaBlieHHble Ha (GOpPMUPOBAHHWE U pa3BUTHE MNPOOJIEMHOTO MBIIIJICHHUS, MBICIUTEIBHOMN
AKTUBHOCTH, CIOCOOHOCTH BHUIETh U (OPMYIHPOBATH MPOOJIEMBbI, BBHIOMPATh CHOCOOBI M
CpeacTBa s MX PEIIeHHs; TEXHOJOTUH JIMYHOCTHO-OPHUEHTUPOBAHHOTO OOyueHus,
MO3BOJISIIOIIME CO3/aBaTh WHIMBUAYalIbHbIE 00pa3oBaTelbHbIE TEXHOJIOTHUH, 00EeCTIEUYBAIOLINE
y4eT Pa3IMYHBIX CIOCOOHOCTEW O0YydYaromMX, CO3JaHUE HEOOXOAUMBIX YCIOBUN ISl Pa3BUTHUS
WX UHIUBUIYATbHBIX 0COOCHHOCTEH.

Jlis MHBaIMAOB M JUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3[I0POBBSI MOTYT OBITh
UCIOJIb30BaHBI o0pa3oBaTesbHbIE TEXHOJIOTHH, MO3BOJISIIOIIKE MOJIHOCTHIO
WHIUBUAYAIU3UPOBATh COJIEp)KaHUE, METOJbl M TEMIIbl Y4eOHOW JesATeNbHOCTH, BHOCUTH
BOBpeMSI HEOOXOJMMbIe KOPPEKTHBBI KaK B JEITEIbHOCTh CTyJIEHTa-WHBaJIHAa, TaK U B
JEeSATENbHOCTh MPEToaBaTersl.

Bun 3anarus Hcnonb3yembie HHTEpaKTUBHBIE TexHONMOTHH | KonmudecTBo
4acoB
CeMuHapcKue 3aHATUS Becenpl,  pa3bop  cuTyauuid,  pemieHue 90
POOIIEMHBIX MIPaKTUKO-OPUEHTUPOBAHHBIX
3ajas, pe3eHTALNS pa3paboToK,
KOH(DepeHIINH
Hroro 90
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4. OIIeHO‘leIe CpeacTrea Jisi TEKyYIIEro KOHTPOJIA yCII€EBA€EMOCTH U HpOMe)l(yTO‘lHOﬁ
arrecranmu.

B coorserctBum ¢ llosnoxkeHueM O MPOBEIEHUH TEKYIIETO KOHTPOJI YCIIEBAEMOCTHU U
MPOMEXYTOUHOH arrecTanmu oOydatommxcsi Kyol'Y um ero ¢unmanos, Tekymuii KOHTpOJIb
YCIIEBAEMOCTH CTYACHTOB IIPOBOJUTCS B LIEJISIX COBEPIICHCTBOBAHUS U HENIPEPBIBHOTO KOHTPOJIS
Ka4yecTBa 00pa30BaTEIbHOTO MPOIiecca, IPOBEPKE YCBOCHHS YUeOHOTO MaTepHaia, aKTHBU3AIUH
CaMOCTOSTEIILHOW pabOThl CTYyACHTOB. TeKyIUi KOHPOJIb 3HAHUN CTYIACHTOB OCYIIECTBIISETCS
IIOCTOSIHHO B T€YEHHMM Y4eOHOTo rojia. Buapl TeKkyliero KOHTpOJs: YCTHBIM ONpOC U pelieHue
pacueTHBIX 3a/la4 Ha CEMUHAPCKUX 3aHATHUSIX, KOJUIOKBUYMbI U KOHTPOJIbHbIE paOOThI, IPOBEPKaA
3HAHUMU 10 pe3ybTaTaM CaMOCTOATEIbHONW pabOThl CTYIEHTOB, OLIEHKAa aKTUBHOCTH CTY/IEHTa Ha
3aHATHUSAX.

OCHOBHBIM BHJIOM TEKYILErO0 KOHTPOJS 3HAHUM CTyIEHTOB OYHOU (opMbl OOydEHUS
SIBJISIETCS. BHYTPHCEMECTPOBAsl arTecTalMs, KOTOpas IpPOBOJMUTCS OJUH pa3 B CEMECTp B
00s13aTeJIbBHOM TOPSAJKE HAa BCEX KypcaX B COOTBETCTBMM € IpauKoM ydeOHOro mporecca
JAHHOTO CEMECTpa M 3aBEPIIACTCS HE IO3JHEE 4eM 3a Mecsl A0 Hadajla IPOMEXYTOYHOU
aTTEeCTallUN.

[IpomexyTouHas aTTecTanys MPOBOAUTCSA MO NAHHOW JUCHUIUIMHE B (opme 3adera U
JK3aMEHa.

4.1 ®oHa OLIEHOYHBIX CPEACTB JIs MPOBEAeHHs TEKYIEro KOHTPOJIA.
B nomom 06veme @OC odopmIiieH Kak MPUIOKEHHUE K TIPOrpaMMe

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

1. KakoBa nsnekTpoHHas KOH(UTypalus aTOMOB 3JieMeHTOB 17-i1 rpynmbei? Kakue
CTCIICHH OKHMCIICHUS XapaKTEePHBI JUIs 3THX 31eMeHTOB? [IpuBeauTe nmpuMepsl COSAMHEHUN dTHX
3JIEMEHTOB B PA3JIMYHBIX CTEIICHSIX OKHCIICHHS.

2. Kak menstorcs no rpymnme F-CIl-Br-I: a) paguycel atromoB, 0) mepBblii MOTEHIIHAI
HMOHM3AIUH, B) JIEKTPOOTPHUIIATEILHOCTH aTOMOB?

3. Kak mosy4aroT rajoreHbl B BHJE INPOCTBIX BCINECTB B IPOMBINUICHHOCTH H B
naboparopun? Hanuimre ypaBHEHUSI COOTBETCTBYIOIIUX PEAKITUH.

4, Kak H3MEHSIOTCS OKHUCIHTE/IbHBIE CBOWCTBA B psimy ramoreHoB Fo—Cl—Bro—I1,?
[IpowmmtocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MpPUMEpPaMU XHMHUYECKHX peakiuii. B dem
MPOSIBISIFOTCS 0COOCHHOCTH (PTOpa MO CPABHEHHIO C JAPYrMMHU rayioreHamu? J1Jiss OKUCIUTENBHO -
BOCCTAHOBHTEJIBHBIX IPOLIECCOB HAMIITUTE AJICKTPOHHO-UOHHBIC YPABHEHUS TOJTYPEAKITHIA.

5. Kak wusmensercs B psuay ranorenoBogopogoB HF-HCI-HBr-HI: a) mexaromHoe
paccrosiuue H-Hal, 6) mpouHOCTh CBSI3H, B) KHCJIOTHBIE CBOMCTBA MX PACTBOPOB B BojE?

6. Kak U3MeHSIOTCSI BOCCTaHOBUTEIIBHBIE CBOMCTBA B sy raioreHoBoopoaoB HF-HCI-
HBr-HI? IlpowmmtocTpupyidTe 3Ty 3aKOHOMEPHOCTbh NpUMEpaMHM XMMHUYECKHX peakiuid. Kak
MOJIY4aloT TallOTeHBOJOPOIbI? ISl OKMCIUTENbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB HAIMUIINUTE
AIIEKTPOHHO-UOHHBIE YPABHEHHSI MTOTYPEaKIIHA.

7. Kak ramoreHsl pearupyrT ¢ BoOJo#? Hamummure ypaBHEHHsS COOTBETCTBYIOIIHUX
peakiuii. JlaiiTe onpeneneHne peakiiuu AUCIPONOPIIUOHHUPOBAHUS.

8. KakoBo nassanue kucinor HCIO, HCIO,, HCIO3, HCIO4 u u ux coneii. Kak mensercs
cuia kuciot B paxy HCIO-HCIO,-HCIO;-HCIO,?

9. Kak menstotcs oxkucnutenbHbie cBoiicTBa B psaxy HCIO-HCIO,-HCIO3-HCIO,?

10. ComoctaBere mo psgy okcokucinoT HCIO3-HBrOs-HIO;: a) okxucnutensHbie
CBOWCTBa, 0) KUCIOTHBIE CBONCTBAa, B) TEPMHUECKYIO yCTONYMBOCTh. HammiuTe ypaBHEHUS
COOTBETCTBYIOIIMX PEAKLUN.
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4.1.2 llpumepbl pacyeTHBIX 33124, PACCMATPUBAEMbIX HA CEMUHAPCKHUX 3aAHIATUIX

1. B cucreme XJ10pOBOJOPO — BOJIa UMEETCSI a3€0TPOIHBINA COCTaB, COOTBETCTBYIOIIUMA
coaepxanuto xyopoogopona 20.2 % (macc.). CreneHb aucCOUMAlMUd XJIOPOBOJOPOJA B
a3e0TpPONHOM pacTBope coctaBiisieT 88 %. Paccuuraiite 3Hauenue pH pacTtBopa, ecnu ero
IJI0THOCTH paBHa 1.10 T/ em®,

2. Paccumraiite maccy 15 % oneyma, KOTOpYHO HEOOXOAMMO NO0OaBUTH K 4.46 KT BOJIBI,
YTOOBI MOJYYUTH PACTBOP C MACCOBOM JI0JIeH CepHOM KHCIOTHI paBHOH 4.7 % minoTHOcThIO 1.035
r / cM. Paccunraiite pH nomyueHHOro pacrBopa, NpPHHSB, YTO CEpPHAs KUCJIOTA IO IEPBOM
CTYIIEHH MOJHOCTBIO TUCCOLMUPOBAaHA, a 10 BTOPOM CTYIIEHHU SABJISIETCS KMCIOTOM CPEIHEN CUJIBI
¥ XapaKTepu3yeTcst KOHCTaHToi muccormarun Kay (H2S04) = 1.2 - 1072

3. B 11 BomHOro pactBopa YyKCyCHOW KHCIOTBI KoHueHTpamuerd 0.01 momb /i
coaepxurcs 6.27 - 10? wacrun pacTBOPEHHOTO BEIIECTBA B BHUJE MOJIEKYJ M HOHOB.
PaccunTaiiTe paBHOBECHBIE KOHLIIEHTPALIMN YKCYCHOM KHCIIOThI, MOHOB BOJOPO/A, alle€TaT-MOHOB
Y 3HA4YE€HHE KOHCTAHTHI AUCCOIMAIIMH YKCYCHOM KHUCIIOTHI.

4. PaccuuraiiTe 3Ha4YeHMs] KOHCTaHTBbl THUJIpOJIM3a, CTeneHW ruapoiauza u pH
pa3baBienHoro pacrBopa Hutputra ammonms NH;NO; npum Ttemmeparype 22 °C. HonHoe
MPOM3BEICHUE BOJBI paBHO | - 10714, koHcTaHThl jguccoranun  Ky(HNO;) =4.0 - 1074,
Kp(NH4OH) = 1.8 - 10,

5. Paccuuraiite maccy Xjopujia aMMOHHS, KOTOPYK HeoOxomumo m00aButh K 0.5 1
BOJHOTO pacTBOpa TMAPOKCHAA aMMOHHS KoHieHTpanueir 0.05 moms / 1, yroosr pH pactBopa
ctas paBHbIM 8. CTeneHp QUCCOLMalU COJIM B pacTBope paBHa 90 %, KOHCTaHTa TUCCOLMALIUN
Kp(NH,OH) = 1.8 107>

6. Paccuwmraiite 3naueHue pH BOJHOTO pacTBOpa a30TUCTON KHUCIOTHI KOHIICHTpPAIUEH
0.1 moub / 1. Paccumraiite, KakuMm craHeT 3HadeHne pH mpu mobasieHuu K 1 1 3TOro pacrsopa
0.2 mons HuTpuTa HaTtpus. CreneHs Auccouuanuu coyiv B pactBope paBHa 100 %. Koncranra
mucconmanun Ka(HNOy) = 5.1 - 107,

7. VImeeTcss BOAHBIA PacTBOP, HACHIIMICHHBIA JBYMS COJISIMH — KapOOHAToM Oapus
KapGoHAaTOM cTpoHuMs. Paccumraiite KoHueHTparmu noHoB Ba?t, Sr?* u COs* B pacrBope.
[IP(BaCOs) = 5.1 - 10°°, TIP (SrC0O3) = 1.1 - 10°.

8. [IlpoussemenHue pactBopuMOCTH cyimbdara Kamsumus IIP (CaSOy) = 2.5 107
Paccuuraiite 3HaueHNEe pacCTBOPUMOCTHU COJIM B Bojie. PaccunraiiTe, BO CKOJIBKO pa3 yMEHBLIUTCS
pacTBOpUMOCTh KapOOHaTa Kajbl[Usl IO CpPaBHEHUIO C TEepBOHAYaJIbHOM, ecimu K 11
HACBIIIEHHOTO pacTBopa KapOoHaTta Kaiblus A006aBuTh 0.1 Monb cynabdarta maraus. CTeneHb
auccoranuu cynbdara maraus o (MgSO,) = 80 %.

9. Onpenenute, BbINAAET Ju ocanok, ecau cmemars 100 mux 0.002 M pactBopa HUTpaTa
cepebpa u 300 M 0.01 M pactBopa kap6onara Harpust. [P (Ag,CO3) = 6.1 - 1072,

10. Ompenenurte, BBIMAAET JIM OCAA0K, €CIM CMEIIaTh paBHbIE OO0BEMBI PACTBOPA,
comepikaiero 22.2 /1 Xxjaopuiaa Kaidblds UM pacTBOpa, cojepikaimiero 56.8 /i cymbdara
narpus. 1P (CaSO,;) = 6.1 - 10°. IlpuMure, 91O BCE CONM B PACTBOPE HUCCOLIMMPOBAHbI
MOJIHOCTHIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX PadoT

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 1

110 TeMe «OCHOBHBIE TOHATHSI U 3aKOHBI XUMUI
1. Mplbsk 00pa3yeT ABa OKCHIa, MaccoBas J0JIsl MBIIIbSIKA B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. Paccunraiite MOJIIPHYIO MacCy SKBUBAJIEHTA MBILIbSIKA B 9TUX OKCHIAX.
2. O6bém mapoB 0,2 r BemectBa npu 17 °C u nanenun 101747 Ila paBen 48 mi.
PaccunraiiTe MOJIIpHYIO MacCy BELIECTBA U MACCy OJJHOW MOJIEKYJIBI 3TOTO BELIECTBA.
3. IIpu pactBopenun 11,5 r cmecu amOMHMHMS, MEAM W MarHus B COJITHOM KHCIIOTE
BBIIECIWIOCH 7 11 rasa, uaMepeHHoro npu temneparype 0 °C u nasnenuu 0,81 -10° Ia.
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4. HepacTBopuMmBIil 0OCTaTOK IEPEBEAEH B PACTBOP KOHIICHTPUPOBAHHON a30THOU KUCJIOTOM.
IIpu 3Tom BeIAEUIOCH 4,48 11 (H. y.) ra3a. Onpenenurb coCTaB UCXOIHOM CMECH.

BAPUAHT KOHTPOJIbHOM PABOTBHI Ne 2

1o teme «PacTBopbi»

1. 13 400 r 50 % pactBopa H,SO,4 BemapuBanuem ymgamuu 100 T Boxsl. YUemy paBHa MaccoBast
noist HSO4 B ocTaBmeMcst pactBope.
2. BBIYHCIUTH OCMOTHYECKOE JIABJICHHE pacTBopa, coaepxkamero 16 r caxapossl CioH22011 B
350 r Boae! pu 293 K. [TnoTHOCTE pacTBopa 1 r/mi.
3. Ckoubko BoJbl HYkHO npubaButTh K 500 ma 0,1 M pacTBopa MypaBbUHON KHUCIOTBI, YTOOBI
CTETeHb MCCOLUAINN KUCIIOTHI YTPOUiIach?
4. PactBopumocth CaCO3 nipu 35° C paBHa 6,9%10™ /100 r Bogbl. Bbramcmuts MPOU3BEICHNE
pPacTBOPUMOCTH ITOM COJIH.
5. Kakue u3 nepeunciennsix cojieid moasepratorcs ruapoiansy: NaCN, KNOj, KCIO? Hns
KaXI0M W3 TUAPOJIU3YIOIIMXCS COJIEM HamucaTh YpPaBHEHUsS THAPOJIM3a B HOHHOW H
MoJieKynsipHO# ¢popmax u Haiitu pH ee 0,1 M BoiHOTrO pactBopa.

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 3
0 TeEMe «XUMUS HEMETAIIIOBY

1. C nozwurmii Teopuit BC 1 MO 00BsicHUTe CTPOCHHE U YCTOMYHUBOCTD YaCTHI] NO,", H,0.
2. Kaxune gacTuIsl mpucyTCTBYIOT IIPH PaCTBOPEHUH B KUJIKOW CEPHOM KUCIIOTE: a) a30THOM
KHUCIIOTBI; 0) XJIOPHOM KUCIIOTHI; B) YKCYCHOM KHCIIOTBI; T') aMMHaKa.

3. Omnpenennre, MOTYT JIM OJHOBPEMEHHO IMPUCYTCTBOBAThH B pacTBope a) H,SeOs; u Kl; 6)

H,SeO3 u ste; B) H,SeO3 u 1,?

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 4
1o TeMe «XHUMHSI METAIIOBY

1. Kak 1 moyemMy U3MEHAIOTCA TEpMUYECKass yCTOMYUBOCTh, PACTBOPUMOCTh U KUCIIOTHO-
OCHOBHBI€ CBOMCTBA B PsIAY TUAPOKCUIOB S-3seMeHTOB II rpymnmbr?

2. OOBSICHUTH XMMHU3M JICUCTBHUS CMECH KOHIICHTPUPOBAHHBIX a30THOW M IUIABUKOBOM
KHCJIOT Ha METaJJIMYECKre MOJIMO/IeH U BoJib(pam.

3. MOHO JI1 cYuTaTh COJISIMU GTOPUI, XJIopua 1 Opomua Bodbhpama( VI), eciu s HUX
XapaKTepHbl HU3KHE TEMIIepaTypbl IUIABJICHUS U KHUIICHHS, PACTBOPUMOCTb B OPraHHMUYECKUX
COEIMHEHUSX, JIeTKasi TUIPOIn3yeMocTh? [Ipeanonoxxure ucxoas U3 NPUBEACHHBIX JaHHBIX BUJ
cBs3u W-I' ¥ TUIT KpUCTAIIIMYECKON PELIETKU B 3TUX raJlOreHUAaXx.

4. Ilo Bemuuumne pH = 12,4 nnud HACBIIIEHHOTO pacTBOpa THAPOKCHUAA KaJbIUs
BBIYHCIUTH MPOU3BEJCHUE PACTBOPUMOCTHU ITOTO COCTUHEHHUSI.

4.1.4 Ilpumep BONPOCOB, 32/1aBaeMbIX HA KOJIJIOKBUYMe

KoanokBuym «XumMu4ecKkasi TEpMOAUHAMUKA U KHHETHKA

1. ChopmynupyiiTe mepBblil 3aKOH TEPMOJIMHAMUKHU. 3alUIINTE BhIpaxeHue [-ro Hayana
TEPMOTUHAMHKH.

2. Paccuuraiite AHozgg CIEYIOIUX PeaKINi, UCIONb3ysl TaOIUYHbIE 3HAUCHUS AfHozgg
COOTBETCTBYIOIIUX BEIIECTB:

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

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

Fe304(TB) + CO(F) = 3FGO(TB) + COz(r)

3. [louemy, B OTIMYME OT ODHTAIBIHUH, AN DSHTPONUU BO3MOXKHO OTpEIeliCHUE
a0COJIIOTHOTO 3HAYCHUS?

4. B peakunoHHbII cocya i npoBeneHus peakunu 2SO, + O, — 2503 6bu10 BBEIEHO
1.5 mosis / 1 pmokcuma cepsl U 1 mMousib /1 kucnopoaa. Uepe3 HEKOTOpoe BpeMsi CKOPOCTh
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peakuuy yMeHbIINIach B 6 pa3 10 CPaBHEHUIO C MEpBOHAYAIbHOU. Paccunralite KOHIEHTpPALUIO
JMOKCH/IAa CEPBI B 3TOT MOMEHT BPEMEHHU.

5. Or xakux (aKTOpoB 3aBHUCHT KOHCTaHTa paBHOBecusi? Kakum 00pa3oM MOXKHO
U3MEHHUTh COOTHOILIEHUE KOMIIOHEHTOB PEAKIMHM, HaXOIsIIMXCs B paBHoBecuu? Hanumwure
BBIPDOKEHUS I KOHCTaHThl paBHOBecUs Uil O3TUX peakuuil. He mnpoBoas pacueros,
MPEJICKAXKUTE, KaK HM3MEHUTCS KOJIMYECTBO HCXOJHBIX BELIECTB B pPAaBHOBECHUHU, €CIIU: a)
YBEJIUYUTH TEMIIEPATYpPY, O) YBEIUUUTDH JIaBICHUE.

CO(F) + Clz(r) = COCIQ(F) AH®<0
NH4N03(TB) = NZO(I—) + HzO(r) AH®>0
Ba’" (p) + SO4” p-p) = BaSOur) AH®<0
Hz(r) + Clz(r) = 2HC|(I—) AH®<0

KosnokBuym «CTpoeHue aToMa U XUMHYECKAasi CBSI3b»

1. Yro ompenensercs mpunuunom llaynu u npaBwiamu Xynaa? [IpuBeaurte 31€KTPOHHYIO
korpurypamuto S, Cr, Ge, Br, Rb, Ti¥ |, Fe*, P3+, HayrWHas OT MPEIIIECTBYIOIIETO
0JIarOpoTHOTO Ta3a.

2. OOcymure cleayroniie OCHOBHBIE CBOWCTBA XMMHYECKHX DJIEMEHTOB: aTOMHBIA pajHyc,
TEPBBIN TOTEHIIMAT HOHU3AINH, CPOJICTBO K AJIEKTPOHY, dIEKTPOOTPHUIATEIIBHOCTh. KaKOBBI
OCHOBHBIC TCHJICHIIUYU U3MEHEHUS dTUX BEJIMYMH B TPYIIIAX U IepHoaax?

3. IlpuBemuTe oCHOBHBIC MOJIOXKeHU MeToAa [ miutectiu. [IpuMennuTe MeTon IS ONPEaCICHHS
reomeTpuueckoit koHpuryparmuu Mmomekya NHsz, HO, XeF,;, BFs;, SOCl. Kakoss
orpann4eHusa metoaa ['mimnecnu?

4. Tlocrpoiite sHepreTnyeckue auarpaMmbl MO cleayrommux AByXaTOMHBIX MOJIEKYJ U MOHOB:
H,', Bey, Oy, CN', onpeaenure KpaTHOCTh CBSI3M B HUX; IS HOHOB TMPEIIIOXKHUTE (HOPMYITBI
M303JIEKTPOHHBIX MOJIeKyad. Ompenenure, KakMe U3 YKa3aHHBIX HOHOB W MOJICKYJ
rapaMarHUTHBI.

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

1. Kak wmenstorcs no rpymme F-CI-Br-I: a) pagmycel atomoB, 0) mepBblii MOTEHIHAI
WOHHU3AIINY, B) JICKTPOOTPHUIIATEILHOCTH ATOMOB?
2. Kak um3mensiercs B psagy HpO-H,S—-H;Se—H,Te: a) mexxaromHoe paccrosiuue H-3, 0)
MPOYHOCTh CBsizH, B) yron H-D-H, r) monspuocts cBsizu, a) AfH°298? Kak momydaror 3T
coeqUHEHUS?
3.  Hamumwure ypaBHEHHs pEaKIMW W AJIEKTPOHHO-WOHHBIC YPaBHEHHS TMOJYPEaKIUH st
CJICAYIOIIUX MTPOLIECCOB:

1) NH,OH + KMnO4 + H,SO4 —

2) HsPO3; + KMnO4 —

3) NazAsO, + Kl + H,SO, —
4.  Onpenenure, Oyayt su coequnenust onoa(ll) BoccranasnmuBate Bi(OH)s 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
noareepaute pacietom AE. Hamummre ypaBHeHne peakiuu B3anmoseiictsus Nay[Sn(OH)4] ¢
Bi(OH)s.

BOl'lpOCbI K KOJUIOKBUYMY «KommiekcHbIe COCIMHCHU A
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1. Tlo meromy BaJIEHTHBIX CBSI3€H NPEACKAKUTE TUIl THOPHIU3AIMHM ATOMHBIX OpOUTAaJeH
KOMIUIEKCOOOpa3oBareiast M TeOMETPUYECKyl0  (opMy  CIEIYIOIUX  KOMIUIEKCOB:
terparuapokcoaypat(l1l)-uon; katnon rexcaaxpaamomunusi(I11)

2. HapucyiiTe »HEpreTHYECKyI0 AMarpamMmy pacuierjieHHbIX d-opOuTaneil u pacmpeneneHue
anektpoHoB (TKII) mist rekcaakBakoMIIJIEKCOB Ccr*? u Cr*, CpaBHUTE ISl TUX KOMIUIEKCOB:
a) BEJIMUYMHY paclierieHus, 6) TepmoauHamudeckyro ycroitunocts (OCKII), B) kuneTHUECKyIO
YCTOWYMBOCTH (1a0MIBHOCTh, MHEPTHOCTH), I') MarHUTHbI MoMeHT (Mb). Uto m3meHutcs B
CTPOEHHUH 3TUX KOMILJIEKCOB, €CJIM BOJY 3aMEHUTh [IUaHU1-HOHOM?

3. Ipurorosnen 1 M mo xpomy pactBop cosu [Cr(H20)sCI|Cl. Omnpenenure 3HaucHue x u
BBIYUCIIUTE CTENEHb OKUCIICHUSI XpoMa, eCiu i ocaxaeHus cepedpa u3 100 ma 1 M pactBopa
HUTpata cepedpa ObLIO0 M3pacxog0BaHO 50 MJI 3TOTO pacTBoOpa.

4. K 0,1M pactBopy Ko[Cu(CN)4], conepxamemy, kpome toro 0,1 mons/n KCN, npubasnen
pactBop cyabuaa HaTpus. PaccuntaTs KOHLIEHTpALKIO CYIb(UA-UOHOB, IPU KOTOPOH Cynb(u

KaIMHus MOXKET BBIIIACTh B OCA/IOK. HpOI/ISBCZ[CHI/IC pPacTBOPUMOCTU CYJ'II)(i)I/II[a KaaMus paBHO
-29
3,6-10".

Bonpochl Kk KOJUIOKBUYMY 10 TeMe «XHUMUSI MePeX0AHbIX 3J1eMEHTOB)

1. KakoBa »siexTpoHHas KOH(Urypamuss aToMoB 3neMeHToB 6 rpynnel? Kakue creneHu
okucneHus oHu umerot? [lpusenure npumeps! cOOTBETCTBYOMKX coeaunHenuit Cr, Mo, W.
2. Kakme koopAMHAIMOHHBIE YHWCIIA XapaKTepHBI Ui dMeMeHToB 4 Tpynmbsl? [IpuBenute
npumepsl komruiekcoB Ti(IID), Ti(IV) u Zr(IV), cymecTByromux B TBep0i ¢da3ze u B paCTBOPE.
3. Hanumure ypaBHEHUS peakuuil, UCHONB3Ys M KaXJIOTO MPEBpALICHUS MUHHUMAaJIbHOE
YUCJIO CTAUM, YKAKUTE YCIOBUS UX MPOBEACHUS:

MgCl; ., — MgCO3; — MgO — Mg

BaCl, — BaSO3; — BaSO, — BaS — BaCl,

Al — NaJAI(OH)4(H,0)2] — Al(OH)3;— KAI(SO4),-12H,0
4. Paccmotpute auarpammy Jlatumepa s XxpomMa U OOCYOUTE  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC CBOIMCTBA COCIMHEHUN XpOMa B CTEMEHSAX OKUCICHUS 12, +3, +6. B kakux
YCIIOBHSIX, U KaKMMH peareHTaMh MOKHO BoccTaHoBUTh M okuciuth Cr(III) B pactBope?
Hamumure ypaBHenus peakiuid. KakoBbl mnponyktel BocctaHoBienus Cr(VI) B kucioi,
LIETTOYHOM Cpe/ie ¥ MPH CIUIaBICHUM ?

4.1.5 Illpumep BONPOCOB, 3a71aBaeMbIX NPH 3alHUTe JJa00OPATOPHBIX PadoT

1. KakoBa onekTpoHHas KoOH(pUTrypauus aTroMoB XanbkoreHoB? Kakue creneHu
OKHUCJICHHUS XapakTepHbl uid 3TUX odyeMeHToB? I[lpuBeaure mnpumMepsl COEIUHEHHH AITHX
AJIEMEHTOB B PA3JIMYHBIX CTEHEHSIX OKUCICHHUS.

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

a) paAnyChl aTOMOB,

0) mepBBIi MOTEHIIMAT HOHU3AINH,

B) AJIEKTPOOTPHUIIATEIHLHOCTH aTOMOB?

3. Uro Takoe amnotponus u monumopdusm? Kakue amnmoTpomHbie U MoIMMoOpdHbIE
MoAu(HUKAIIUU KUCIOpoaa U cepbl Brl 3HaeTe? Kak ux momy4arot?

4. Kak MmeHstoTcs (pu3MUeckue M XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB B PSAY
O-S-Se-Te?

5. Kak m3mensiercs B pany H,O—H,S—-H)Se—H,Te:

a) MekaToMHoe pacctosiaue H-O,

0) MPOYHOCTH CBSI3H,

B) yroxa H-3-H,
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I') MOJIAPHOCTD CBS3H,

n) AH°2987?

Kak nonyvarot 3tu coenunenus?

6. Kak n3MeHsI0TCS KUCIOTHBIE CBOMCTBA paCTBOPOB B BOJIE B PSIy

st—ste—HzTe?

7. Kak wW3MEHSIOTCS BOCCTaHOBHUTENbHBIC cBoiicTBa B psgy HoO-H,S—H,Se—H,Te?
[TpowurocTpUpyiTE 3Ty 3aKOHOMEPHOCTH IpUMepaMu XUMHuIeckux peakmuii HoO u HpS.

8. Kak n3MeHSI0TCS KUCIOTHBIE U OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA B Psiiax
okcuioB (SO; - Se0; - TeO, , SO3 - SeO3 - TeO3) U COOTBETCTBYIONTUX KHUCIIOT.

9. KakoBo 3JIEKTpOHHOE CTPOCHHE CYIb(UT, OUCyIb(UT U Cynbdpar-uoHOB?

10. KakoBo cTpoeHHe NpPOAYKTOB 3aMEIIEHUSI B CEPHOM KHCIOTE: MOJUCYIb(aThl,
raJIor€HaHTHIPU/IbI, TIEPOKCO-KUCIIOTHI.

11. KakoBo cTpoeHure u CBOICTBA TAJIOTEHHUIOB CEPHI, CEeNIeHa, TeITypa.

12. OcymiecTBUTE XMMHUYECKHE MTPEBPALLIEHUS, UCIIONIb3YSl MUHUMAJIbHOE KOJIMYECTBO

CTaJMi:

CaS0O;—S—S0OClL—K;3S,0;

FeS,—H>S04—H»S,08—Na,S,03—NayS40¢

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl MPOBEACHHUS IPOMEKYTOYHON aTTEeCTALNH.

JUis  OleHKHM 3HAHWM, yMEHUH, HaBBIKOB M (WIM) OMNbITa JESITEIbHOCTH,
XapaKTEepU3YIOMIMX ATarnbl (OPMUPOBAHUS KOMIIETEHIMI B Ipoliecce OCBOCHUS AUCLUILUIHHBI
«Heopranndeckass Xumus», NPOBOAUTCSA NMPOMEXKYTOUYHAs arrecTauus B Buae 3adera (1 u 2
cemecTp) u 3k3aMeHa (1 u 2 cemectp).

4.2.1 OneHoYHbIE CPeACTBA VISl POBEACHUA 3aUeTa:

B cootBerctBuu ¢ IlonokeHnem o MpOBEACHUM TEKYIIErO KOHTPOJS YCHEBAEMOCTH U
MPOMEXYTOUYHOM aTTectauuu oOydaromuxcs Kyol'Y u ero ¢uinanoB - 3a4eThl BBICTABIISIOTCS
[0 pe3ysibTaTaM YCIENIHOTO BBIMOJHEHUSI CTyJIEHTaMH JIa0OpaTOPHBIX PabOT, KOHTPOJIbHBIX
paboT U KOJUIOKBUYMOB.

4.2.2 OueHovHbIe CPeACTBA JJIsl MPOBEIEHUs IK3aMeHa:

Bonpocsl k 3x3ameny (1 cemectp)
1. ATOMHO-MoOJIEKyIsipHas Teopusi. OCHOBHbBIE CTEXMOMETPUUYECKUE 3aKOHBI.
2. PazButne mnpencraBaeHuid o crpoeHun aromMa. Mogenmu Tomcona, Pesepdopna,
noctynatel bopa. KBaHTOBO-KOpPIYCKYJSIpHBIM Jyaliu3M, BOJIHOBas NpHUpoAa 3JIEKTPOHA,
runoTe3a ae bpoiins, npuHIMn HeonpeaeneHHoctu ['erizenoepra.
3. BonnoBas ¢ynkuus snektpona. YpasHenue llpenunrepa. Paguansnas u opOuTanbHas
cocTaBIstolMe BoJTHOBOU (yHKIHH. [ToHATHE O TTaBHOM, OpOUTATEHOM, MAarHUTHOM, CIIMHOBOM
KBAHTOBBIX YMCJIaX.
4, [Topsiok 3amoaHEHUs STIEKTPOHHBIX 0007109eK MHOTOIEKTPOHHBIX aTOMOB, OOBSICHEHHE
3aBUCHUMOCTH DHEpPruM opOuTanied oT OpOMTANBHOTO KBAHTOBOTO uwWcia, npuHiun [laymy,
npaBuiio XyHJa, npasuia KieukoBckoro.
5. CBoiicTBAa aTOMOB: paaWyC, DSHEPrusl HOHU3ALMHM, CPOJACTBO K  DIIEKTPOHY,
anekrpoorpunarensHocts (o Ilomunry, Mamnmukeny, Omnpeny-Poxoy). IlepuomudHocTs B
W3MEHEHHUH 3TUX CBOMCTB aTOMOB XMMHYECKHUX DJIEMEHTOB.
6. [Mepuomuueckuii 3akoH 1 nepuoanueckas cucrema JI.11. MenaeneeBa. OOrmiue cBoicTBa
KJIACCOB XMMHUYECKUX 3JIEMEHTOB: MHEPTHBIC T'a3bl, THIUYCCKUE DIIEMEHTHI, repexoubie (d-) u
BHYTpHpsIHbIC TTepexo tHbIe (f-) anmemMeHThI.
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1. CocraB atomHoro sizpa. Jledhekt Maccel, JHEPrus CBSI3M HYKIOHOB B sIJIpe, 3aBUCHMOCTD
YCTOMYUBOCTH S/IEp OT YHCIIa HyKJIIOHOB. BU/IBI paliOaKTUBHOCTH, PaIMOAKTUBHBIC PSIJIBL.

8. 3aBHCHMOCTh CKOPOCTH PAJMOAKTUBHOTO pacmaga OT KOJUYECTBa YaCTHI], MEPUOJ
HOJIypaclaja U KOHCTaHTa CKOPOCTH pacnaja. SInepHble peakiuy, peakyuu JeJIeHUs U CUHTE3a
Aanep.

9. [Ipupona xuMuyeckoil cBsi3u. 3aBUCUMOCTb NOTEHIMAIBHON 3HEPTUU OT MEXKbAJIEPHOTO
paccTosiHUs. DHEprus U AJIMHA XUMUYECKON CBA3H.
10. HNonHnasa cBa3p. Pacuer sHeprum CBSA3M MEXAYy MOHAMH M DHEPIHHM KPHUCTALIIMYECKOMN

PEIICTKKM HWOHHOI'O COCIAWHCHHA. HOHﬂpHByeMOCTB U TOJIIPU3YIOIICE HeﬁCTBHC HOHOB, HX
BJIMAHHUEC Ha CTCIICHb HOHHOCTH CBA3U.

11. OcHoBHBIE TIOJIOKEHUST MeTo1a BajeHTHBIX cBsizeil (BC): cocob mocTpoeHus BOITHOBOM
(GYHKIIMY MOJIEKYJIbI, 00bSICHEHNE IPUYUHBI YCTOMUMBOCTH MOJIeKyn B meToae BC.
12. OObsicHeHHWEe TeoMEeTpUYecKoil ¢Gopmbl MoJieKyn ¢ mo3urmii Meroma BC (Teopus

rHOpUIM3aIi  aTOMHBIX OpOWTanel) M C TO3WIUH TEOpHH OTTAIKHBAHUS BaJICHTHBIX
ANIEKTPOHHBIX nap (Meron ['minecnn).

13.  Teopuss pesonanca B BC, mpuHIMIBI BBIOOpPa TPaHUYHBIX (KAHOHHYECKHX) (OpM.
CBolicTBa JOHOPHO-AKIENITOPHOM CBA3H.

14. OcHoOBHBIE TIOJIOKEHHSI METOJIa MOJICKYISIpHBIX opouTaneit (meroq MO JIKAO): crioco6
MOCTPOEHHSI BOJHOBOHM ()YHKIIMW MOJIEKYJIBI, OOBSCHEHHE NMPUYMNHBI YCTOHYMBOCTH MOJICKYI B
meroae MO.

15. Buner nBynentpoBeix MO: cBA3BIBaIOIIME U Pa3pBIXISIONIUE Gss, Gpp, Osp, Odds Tpps Mdps
Odd — OpOHUTAIIN, TPUMEPHI HECBSI3BIBAIOIINX OPOUTAIICH.
16. DOHeprerudeckue auarpaMMbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJT JIEMEHTOB [ 1

Il mepuona. Ilopsimok cBsizu B MoJsiekysne. MarHUTHbIE CBOMCTBA BEILIECTB. JHEPreTUYECKHUE
nuarpammbl MO 1ByXaTOMHBIX T€TE€POSIEPHBIX MOJIEKYII U HOHOB.

17.  Tlousarue 0 MHOTOIIEHTPOBBIX MOJIEKYJISIPHBIX opOuTansx, MIPUMEPBI
ANEKTPOHOACUIIUTHBIX U 3JIEKTPOHOU3OBITOUHBIX COSAUHEHUM, OOBSICHEHNE X YCTONYMBOCTH
meTonoM MO.

18. Bugpl  MEXMOJEKYIIpHOTO  B3aWMOJCHCTBHUS  (OpUEHTAllMOHHOE, WHIYKIIMOHHOE,
JTUCTIEPCUOHHOE).

19. [Tpyuumabl 006pazoBaHKs BOJOPOAHON CBS3H, BIUSHUE BOJIOPOTHON CBSA3U Ha (U3HYECKUE
cBolicTBa BemecTB. OOBCHEHHE YCTOMYMBOCTH BOJOPOAHOM CcBsi3u B MeToax BC nu MO.

20. Merammueckas cBs3b. OCHOBHBIC IOJIOKEHUS 30HHOM TEOPHH, OOBSICHCHHE CBOMCTB
JUDJICKTPUKOB, METAJIOB, MOJYIIPOBOIHUKOB C TMO3HUITUN 3TOH TEOPHH.

21. Tunel KPUCTATTMYECKUX PEIIETOK: aTOMHAsI, MOJIEKYIIIpHAsi, HOHHAs, METAJUTMYECKasl.
22. JledeKTbl KpHUCTAUTMYECKON PEIIeTKH, KIacCH(pUKAIMS, BIMSHUE Ha DIICKTPHYCCKHUE

cBoiicTBa. OTKIIOHEHHUS OT CTEXHOMETPHHM B COCTaBE TBEPABIX BemiecTB. JlaabTOHHABI U
OCepTOJLIHIBI.

23.  Tepmonunamuyeckass cucTema, THIBl cHCTeM U mporeccoB. I[lapamerpsl, GyHKUMH
cocTosiHusl. BHYTpeHHsIsI sHeprus, TemioTa, padoTa. [lepBrlii 3aKOH TEPMOAMHAMHKH.
24.  TlpuMeHeHHE MEPBOro 3aKOHA TEPMOJAMHAMHKH K U30XOPHBIM M M300apHBIM MPOIIECcaMm.

3akon ['ecca, crneactBue u3 3akoHa ['ecca. Tepmoxumuueckue ypaBHeHHs. OmnpeneneHue
SHEPIUU KPUCTAIIIMYECKON peleTk coiu u3 nuukia bopua-I"aGepa.

25.  TemnoeMKkocTb (ynenbHasi, MOJIApHAas, CpelnHss, UCTUHHAsA, W300apHas, M30XOpHas).
3aBHCHMOCTh HM3MEHEHHUSl DSHTAJIbIIUM XUMHYECKOW peakUud OT TeMmiepaTypsl (3akoH

Kupxrodda).

26.  PabGorta pacupeHus HAEaTbHOTO ra3a B M300apHBIX U HM30TEPMHUYECKHX YCIOBUSX.
IloHsTHE O PABHOBECHBIX MPOIIECCAX B TEPMOINHAMUKE.
27.  Camomnpou3BOJbHOE M HECaMOIPOM3BOJBHOE IMpPOTEKaHHE IMpoleccoB. BTopoit 3akoH

TCPMOJUHAMUKHU. 3HTpOHI/I$I, TCPMOANHAMHUYCCKOC U BECPOATHOCTHOC OIIPCACIICHUC.
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28.  l3MeHeHHME SHTPONHMHM B Pa3IUYHBIX IPOIECCAaX: XUMUYECKas pPEakKlus, HarpeBaHUe
BellecTBa, (a30BbIe MEPEXObl, pacliupeHue rasza. Tperuil 3aK0OH TEPMOJAWHAMHKH (IOCTYIAT
[Tnanka). Pacyer abcoIOTHBIX 3HAYCHUN SHTPOIIHH.

29. Kpurepun caMOIpPOU3BOJIBHOTO NPOTEKAHUS XUMHUYECKHUX IPOLIECCOB B 3aKPBITHIX
cucremax: fHeprusi ['mb0ca, sHeprus I'enbmronbua. XHUMHUYECKHMH NOTEHLHAT, KPUTEPUI
CaMOIIPOU3BOJIBHOIO IIPOTEKAHHUS IIPOLIECCa B OTKPBITON CUCTEME.

30. XHUMHYECKOE paBHOBecHE. TepMOAMHAMUYECKUN BBIBOJ 3aKOHA JACUCTBYIOIIHUX Macc.
YpaBHEHHE U30TEPMbI XUMUYECKON peakunu. KOHCTaHTa XUMHYECKOTO paBHOBECHSL.
31. KoHcTaHTBI XMMHUYECKOTO pPaBHOBECHS, BBIPAXKCHHBIE YE€pe3 MNapUUalbHbIE JABJICHUS,

KOHLIEHTPALlMK, AaKTUBHOCTH KOMIIOHEHTOB pPABHOBECHOM CHUCTEMBI, CBA3b MEXIy HUMHU.
3aBUCUMOCTb KOHCTaHThl XUMUYECKOTO paBHOBECHS OT Temnepartypsl (ypaBHeHue Baut [N'odda),
npuHuu Jle Hlatense.

32.  OcHOBHBIC TIOHSTHS XHUMHYECKOW KHHETHUKH: CKOPOCTh, MEXaHU3M, TMOPSIOK,
MOJIEKYJISIPHOCTD peakiuu. DaKkTopbl, BAUSIONIME Ha CKOPOCTh peakiuu. CKOPOCTh Peakiuu B
reTEPOreHHOMN CUCTEME.

33.  ITloctpoeHne KHHETHYECKUX KPHUBBIX [UIS pEaKkIUui MEpBOTO W BTOPOTO TOPSIKA.
Omnpenenenre KOHCTaHTbl CKOPOCTH IO AKCHEPHUMEHTalIbHBIM JaHHBIM. llocienoBarenbHbie
PEaKIHH.

34.  3aBucuMmocTh cKopocTH OT Temmeparypsl. [lpaBuimo Bant Todda. VYpaBaeHue
AppeHnunyca, SKCIEpUMEHTaIbHOE ONpeeIEHUE SHEPT UM aKTUBAIIUH.

35. [IpencraBnenne O TEOpPUM AKTHBHBIX CTOJKHOBEHHMH M TEOPUHM AKTHBUPOBAHHOTO
KoMIuTekca. Karanms, katanns3aTtopsl.
36.  T'ereporennsic paBHOBecus. [loHarne o ¢a3e, HE3aBUCUMOM KOMIIOHCHTE, YHUCIIE

creneHed cBoOoabl. BBIBOI OCHOBHOTO 3aKkOHA TETEPOre€HHOrO0 paBHOBecHs (mpaBuiio a3
I'm60ca). dazoBas auarpamma BOJBI: pacueT YMcia CTENEeHEeW CBOOOJBI B OJHOKOMIIOHEHTHOM
CUCTEME,.

37.  JlmarpaMMBbI COCTaB — CBOMCTBA JUIS IpoIlecca KPUCTAIUIM3AIUU B JIBYXKOMIIOHEHTHBIX
CHUCTEMax: C JBTCKTHUKOH, ¢ 0Opa3oBaHUEM XUMHYECKOTO COCIUHCHHS, C HEOTPAaHUYHOH H
OTPaHMYEHHOM PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM COCTOSIHHUE.

38.  Kuukwue pactBopbl. CriocoObl BIpaXKEHHs COCTaBa pacTBopa (MaccoBasi U MOJIbHAS JIOJIH,
MOJISIpHAST W MOJISJIbHAs KOHIEHTpAIMu). PacTBOPUMOCTH BEIIECTB, HACBHIIMICHHBIE U
MIEPECHIIICHHBIC  PACTBOPbI, BIIMSHUE JSHTAJIBIIUHHOTO M SHTPONUHHOrO (akTopa Ha
PacTBOPUMOCTh BEIIECTB, OOBSICHCHHWE BIUSHHUSA TEMIICPATyphl Ha PACTBOPHMOCTH T'a30B U
TBEPBIX BEIICCTB.

39.  HpeanbHbie pacTBOpbl. KOJUTMTaTUBHBIE CBOWCTBA PAcTBOPOB: YMEHBIIICHUE ABJICHUS
nmapa HajJ pacTBopoM (3akoH Payns), kumeHue W 3aMep3aHUE PACTBOPOB, OIpPE/ICICHUE
MOJICKYJISIPHOM MacChl B 30YJIMOCKOIIMYECKOM M KPHOCKOITMYECKOM METOJIE, OCMOC, 3aKOH BaHT
T'odda w1t ocMOTHYECKOTO JTaBICHHUS.

40.  OTK/IOHEHHMs pacTBOpPOB OT MJAEAIbHOCTH, MNpUuYuHbL. [loHATHE 00 AaKTHBHOCTH,
KO3 pUILIMEHTEe aKTUBHOCTH, CII0CO0aX BHIOOPA CTAHAAPTHOIO COCTOSHUSL.

41.  DnextposuThueckas aucconanus. CBsS3b  M30TOHHYECKOro  KodpdHIMEHTa ¢
KaxyIiencs crenensto nuccouuanuu. Teopus Jlebas-Xokkens.

42.  uccommanusi ciabbIX 1eKTpoiauToB. KOHCTaHTa AMcCOLMAIlUM, CBA3b CO CTENEHbIO
aMcconManuy (3akoH paszbasienus OctBanbaa). Jucconumanus Boibl. BoniopoiHbIi MokaszaTens.
43.  Pacuer pH pacTBOpPOB CHIIBHBIX U CIA0BIX KUCIOT U OCHOBAHUH.

44,  T'uaponu3 cosel: KOHCTaHTa TUAPOJIN3A U €€ CBSI3b C KOHCTAHTON AMCCOLMALIMK cl1aboro
JJIEKTPOJINTA, pacueT pH pacTBOpOB rMApPOIU3YIOIIMUXCS CONIEH.

45.  BnusHue Temneparypsl, pa30aBieHus U J0OaBICHUS KUCIOT U IIeJo4Yel Ha paBHOBECHE B

peaKIMy THIPOIJINA3a COJIH, YCIOBUS MPOTEKAHUS «HEOOPAaTUMOT0» THJIPOJIN3A.
46.  bydepusie pacTBOphl, mnpumepbl, pacuer pH, oObsicHenue OydepHOro neicTBUs,
OydepHast eMKOCTb.
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47.  PaBHOBecuME€ MEXJy pacTBOPOM MaJlOpacTBOPUMOIO CHJIBHOIO AJIEKTPOJIUTA U €r0
0CaJIKOM, IIPOU3BEICHUE PACTBOPUMOCTH, YCIOBHUE BBINAJCHUS 0CAJKa, PACUET paCTBOPUMOCTH,
coneBoit apdekr, ero oObsICHEHUE.

48. OcCHOBHBIE TOJIOKEHMSI TPOTOIUTHUECKON Teopun bpencrena-Jloypu, conpspkeHHbIE
napbl KHCJIOT M OCHOBaHUM, NPUMEHEHUE K peakUusM B BOJHOM pacTBope (Aucconuars,
HEUTpaau3auus, TuapoIIn3).

49, [Ipumenenne Teopun bpencrena-JIoypu kK HEBOJHBIM pacTBOpaM. Y 4acTHE pacCTBOPUTENS
B KHCJIOTHO-OCHOBHOM paBHOBECHH, CPOACTBO K TMpOTOHY, auddepeHnupyromme u
HUBEJIMPYIOIIHNE PACTBOPUTEIH.

50. Onpenenenue KUCIOT U ocHoBaHuil 1o JIbtoucy. Teopus Ilupcona, noHaTue o MIArkux u
HKECTKUX KUCJIOT U OCHOBaHUU, NPUMEpPHI, IPUMEHEHUE TEOPUH K OOBSICHEHUIO YCTONYHMBOCTH
KOMIUIEKCOB.

51.  OxucnuTenbHO-BOCCTAHOBUTENbHbIE peakuuu. KonnuecTBEHHBIE  XapaKTEPUCTUKU
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOLECCOB: KOHCTAHTAa PaBHOBECUS, U3MEHEHUE SHEPrUU
I'n66ca u D/1C, cBs3b MEXKIy HUMMU.

52. OnexTpoJaHble MOTEHIMadbl MeTauloB. ['ambBaHMYeckuil snemMeHT. BomopoaHblit
anektpoa. CTaHAapTHBIE YCIOBUS M CTaHJAPTHBIM MOTEHUMAN MoJypeakuuu. OrnpeaeneHue
HaIlpaBJICHUs OKHCIIMTEJIbHO-BOCCTAHOBUTEIBHOIO IIPOLECCa B  CTaHAAPTHBIX  YCIIOBHSIX.
3aBucumocts HamnpasieHuss OBP ot ycnoBuii, ypaBHeHme HepHcra U1 JI€KTPOIHOTO
norernuaia u JJ1C.

53. Bmusaune pH Ha BenmMuMHY BOCCTAHOBHUTEIBHOTO TMOTEHIMANA. Y4YacTHE BOJBI B
OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMIX B POJM OKUCIUTENS] M BOCCTAHOBHTEIS,
3aBMCUMOCTb IIOTEHI[MAJIa BOAOPOJHOTO U KHCIOPOIHOTO IEKTpoaoB oT pH.

54.  DnexTponM3: MPOLECChl, MPOUCXOMSIINE B pacijlaBax U pacTBOPax AJIEKTPOJIUTOB,
3akoHbl Dapajes.
55. Koppo3uss mertamioB. Bunel koppo3un. MexaHU3M 3JIEKTPOXMMHYECKOU KOPPO3HH,

CIIOCOOBI 3allUThI METAJIJIOB OT HEC.

Bomnpocel k 3x3aMeny (2 cemecTp)
1. Bonopoa: moijio)keHHE B TMEPUOJUYECKON CHUCTeMe, OCOOEHHOCTH, H30Tombl. CBoiicTBa
BOJIOpOJia - mpocToro BemectBa. Mon Bogopona u ruapua-uoH. OOume CBOWCTBA MOHHBIX U
KOBAJICHTHBIX TUJPHUJIOB.
2. Tanorennl: oOm@as XapakTepUCTHKA, OCOOEHHOCTH (TOpa, YCTONYMBOCTH MOJIEKYI
raJIoreHOB, CBOMCTBA IMPOCTHIX BEIIECTB (peakiUu C BOJIOW, MeTaUlaMH, HEMETallaMHu,
pPacTBOPUMOCTD B BOJIE U HEMOJSPHBIX PACTBOPUTEIIAX).
3. TanoreHoBOAOPOIBI: CTpOCHHE MOJEKyN, (GU3UYECKUe M XUMHUYECKHE CBOWCTBA,
CpaBHUTEJbHAsA XapaKTepUCTUKa TEPMUYECKOU YCTOWYUBOCTH, KHCJIOTHBIX u
BOCCTaHOBUTEJIBHBIX CBOUCTB. CrIOCOOBI MOTYYEHUS TaJOr€HOBOOPOIOB.
4. Kucnopojcoaepxaiie COeIMHEHHUS! TaJOT€HOB, MPOSBICHHWE BTOPUYHONW MEPUOJAUYHOCTH,
W3MEHEHUE CTPOEHUS, YCTOWUYMBOCTH, KUCIOTHBIX U OKHUCIUTENIbHBIX CBOWCTB C M3MEHEHUEM
CTENIEHU OKUCIICHUS TaJIoreHa.
5. MexranoreHHble COEAMHEHHUS: CTpOeHHE MOJeKynl B pamkax MeroioB BC u ['mmnecrw,
3aBHUCHMOCTh COCTaBa OT COOTHOIICHHUS pPa3MEpPOB aTOMOB, (QHU3UYECKHE U XHUMHUYECKUE
CBOMCTBA.
6. XampkoreHsl: 00mIas XapaKTePUCTHKA, OCOOCHHOCTH Kuciopoja. CKIOHHOCTh aTOMOB K
00pa30BaHUIO IIeMel, KpaTHBIX CBSI3EH.
7. Kucnopona: crpoerre Moiekyn kuciopona u o3oHa (Meroasl BC u MO), ux ¢usndeckue u
xuMmuueckue cBoiictBa. Kiaccupukanmst okcugoB, oOmue cBoiictBa. Ilepokcuasl u
HaJIEPOKCUIBL.
8. Moaudukanuu cepsl, pasoBasi ruarpamma cepbl. XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB
3JIEMEHTOB MOATPYIIIBI CEPHI.
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9. Tunpunasl cepsl, celeHa, TeJUTypa: CPaBHEHHUE YCTOWYHBOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB,
KHCJIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb(usl METAIUIOB, CYAb(paHbl U MOJUCYIb(UIBL.

10. KucnopoaHble  COCIMHEHHUS CEpbl, CEJEHAa, TeIypa: HW3MEHEHHE KHUCIOTHBIX H
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX CBOMCTB B psamgax SO; - Se0; - TeOy; SOz - SeO3 - TeOz u
COOTBETCTBYIOUINX KUCIOT. CTpoeHue cynbput-, Oucynbpur- u cyabpaT-noHOB.

11. CepHas xuciora u ee coiid. THocepHas KHCIOTa U ee coiu (Thocyiabdarsl). [IpomyKTs
3aMEIICHUS] B CEPHOW KHCJIOTE: TONUCYIb(AThl, TaJIOTEHAHTUAPHUABI, TEPOKCOKHCIOTHI.
[TomMTHOHOBBIE KHCIOTHI, CTPOCHHE MOJIUTHOHAT-HOHOB.

12. p-anemenTs! V rpynmsl: o0m1as XapakTepucTUKa, 0COOEHHOCTH a30Ta. CKIOHHOCTh aTOMOB K
00pa30BaHUIO LETIeH, KPATHBIX CBSI3EH.

13. Crpoenne wmonekymnsl azora (BC, MO), ero ¢usuyeckne W XUMHUYECKHE CBOWCTBA,
Moaudukanuu Gocdopa, MbIIbIKA, CYpbMbl, BUCMYTA.

14. O0mast XapakTepuCTHUKAa THAPUAOB pP-JIEMEHTOB V TPYNIBL: CTPOCHHE MOJEKY,
TepMHUUYECKas YCTOWYMBOCTb, BOCCTAHOBUTENIbHbBIE CBOWCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA.

15. AMMuak: Qu3mueckre U XMMHYECKHE CBONCTBA, CBOWCTBA >KMJIKOIO aMMHUaka, CBOMCTBa
cojel aMMmoHus. ['wapasuH, TUIPOKCHUIAMHUH, Aa30THUCTOBOJOPOJHAs KHCIOTa, a3ui-HOH:
CTPOEHHE U CBOWCTBA.

16. Oxcupn azota(l) 1 a30THOBATHCTasT KACIIOTA: CTPOSHHE MOJIeKy T i cBoicTBa. Okeny azora(ll)
- CTpoeHHe MOJeKyasl B pamkax MeronoB MO u BC, mon nutpozonus. Oxcua azora(lll) u
a30THCTas KHCIIOTa, HUTPUTHI.

17. Ctpoenue okcuma azota(IV) m ero mumepa, paBaoBecue B cucteme NO; — N2O4. Oxenp
azota(V), a30THas KHUCIOTa: CTPOCHHUE MOJIEKYJ, OKUCIUTEIbHbIE CBOMCTBA; CTPOEHUE HUTPAT-
HOHA.

18. Oxkcunpl u ruapokcuabl Gocdopa, MBIIIBSIKA, CYpbMBbI, BUCMYTa: YCTOWYHUBOCTH, KHCIOTHO-
OCHOBHBIE M OKHCIIHUTEIbHO-BOCCTAHOBUTENbHbIE cBoiicTBa. CTpoeHue okcunoB docdopa,
CTpOEHHE  KHUCJOPOJCOAEpKAUX KHUCIOT ¢docdopa, KHUCIOTHBIE UM  OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

19. p-anementsr IV rpymnmel: o0mas XapakTepucTuka, 0coOeHHOCTH yriepona. CKIOHHOCTh
aTOMOB K 00pa30BaHUIO IIEMei, KpaTHBIX CBSI3EH.

20. p-anemenTsl 1V rpymmbl - npocThie BellecTBa: TUIBI KPUCTAUIMYECKUX CTPYKTYp yriepojia
(anma3, rpadur, kapbun), kpemHus, ojoBa (a, P, ¥ - GOpMbI), CBUHIIA; XUMUUECKHE CBOWCTBA.
Bonoponnbele coeauHeHus yriepoia M KPEMHHUSA: CTPOCHHE, DPA3IUyusi B PEaKIUOHHOMN
CIOCOOHOCTH.

21. Okcunpl  yriepoaa: crpoerne (BC um MO), ¢uzmyeckne W XUMHUYECKHE CBOWCTBA
(B3auMozeiicTBUe C BOJOH, OKHCIHTEIHbHO-BOCCTAHOBHUTEIbHBIE CBOWCTBA), KapOOHWUIIBI
METaJJIOB (CTpOeHHUE, 00bICHEHNE YCTOMUMBOCTH). YTOJIbHAS KHCIOTA U €€ COJIH.

22. CoenvHeHUs yriiepoJia ¢ a30TOM U CEepOii: 1MaH, [IMaHKUCTOBOJAOPOAHAS. KHCIOTa, LIMAHUIBI,
UMaHuAHbIE KOMIUIEKChl. {uanat- u TuoumanaT-uoHel. OOmIas XapakTepUCTHUKA TajlOreHUI0B
aneMeHToB |VA rpynmsi.

23. Okcul KpeMHHMs, KPEMHHUEBbIE KHUCIOTBI, CHUJIMKATBl. 3aKOHOMEPHOCTH B HM3MEHEHUU
CTPOEHHUSI M XMMHMUYECKHX CBOMCTB OKCHIOB M rujpokcuioB Ge, Sn, Pb B pa3znuuHbIX CTeNeHAX
OKHCIIEHHSI: KUCJIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA.

24. Kpucramnuyeckass CTpyKTypa, (uznyeckue M XUMHUecKue cBoiictBa Oopa. IlomydeHwue,
crpoenne (MO) u cBoiicTBa anbopaHa, BOCCTaHOBHUTEJIbHbIE CBOMCTBA, peakiMs C BOJOH,
oOpa3oBaHue OOPTUIAPUAHBIX KOMIUIEKCOB, HX CTpOeHHe. Bricmme O0OpaHbl: CTpOeHHE
(371€MEHTBI CTPYKTYPHBI), 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB.

25. Okcup 6opa, GopHBIE KUCIOTHI, O0paTel. CTpoeHUi coenHeHn 60opa ¢ a30TOM, aHAJIOTHS C
YIJIEBOJOPOJAMH, aMa30M U rpauToM.

26. duznveckue U xumudeckue cBoiictea Al, Ga, In, Tl. 3akoHOMEpHOCTH B U3MEHEHHUU CBOICTB
COeMHEHUN (OKCHUIBI, THUAPOKCHU[bI, TAJOTEHHJbI) 3JEMEHTOB B CTENEHU OKHUCIEHHUS +3.
KommuiekcHbie coeunenust. CoeIMHEHMsI B HU3IIUX CTETEHAX OKUCIICHUS.
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27. s-anementsl 1l rpynmer: oOmiass XapakTepUCTHKA, OCOOCHHOCTH OCpHILIHS, MPOSBICHHE
JMAroHAJILHOTO cxojcTBa. CBOMCTBA MPOCTHIX BEIIECTB, THAPUIOB, TaOTeHUA0B. OKCUIBI U
TUAPOKCH/IBI: 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB. KOMIUIEKCHBIE COETMHEHUS.

28. s-onemenThl | rpymmbl: 00mas xapakTepucTuka, ocodeHHocTH JTUTHS. CBOWMCTBA MPOCTHIX
BEIIECTB: B3aMMOJICHCTBUE C KUCIOPOJOM, BOJON. 3aKOHOMEPHOCTU B CTPOEHUU U CBOMCTBax
COCIMHEHUH C KUCIOPOIOM, THUIPOKCUIOB, KApOOHATOB, TaJIOTCHUIOB.

29. MrepTHBIC Ta3bl: 00Mas XapaKTePUCTUKA, HAX0XKICHUE B TIPUPO/IE, TIOTYICHUE. XUMUICCKHEC
CBOMCTBa MHEPTHBIX ra3oB (B3auMoJeiicTBUe ¢ BOJOH, cuHTe3 bapierra). Ctpoenune (MO) u
cBO¥icTBa PTOPUIOB KCeHOHA. KHCcIopogHble coeTMHEeHNsT KCEHOHA.

30. Ctpoenune KOMIUIEKCHBIX COeQMHEHWH ¢ mo3unmii Metoga BC. I'mOpuamsanus opOutaneit
py 00pa30BaHUU OKTAdIPUUECKUX, TETPAdAPUUCCKUX M KBAJPATHBIX KOMILIEKCOB. [IpuMepsl
CIIUH-CBSI3aHHBIX, CITMH-CBOOOHBIX, BHYTPU- ¥ BHEITHEOPOUTATBHBIX KOMIUICKCOB.

31. Teopust xpuctammmueckoro mons (TKII), ocHOBHBIE TMOJIOKEHUS, DHEPreTHYECKast
auarpamMma oOpa3oBaHus Komiuiekca. Pacmiennenue d-opOuTaneil LEHTpaabHOTO aToMa B
KPUCTAJUTMYECKOM TIOJIE IS OKTadJPUUECKOT0, KBaIPaTHO-OUIMPaMHUIATLHOTO, KBaIPaTHOTO U
TETPAdAPUIECKOT0 KOMIUIEKCOB. HU3KO- M BHICOKOCTTMHOBBIE KOMILIEKCHI.

32. CBs3b BENWYMH pACIICTUICHUS KPHUCTALTMYECKUM TIOJIeM C OKpPacKoW KOMIUIEKCa,
CHEKTPOXUMHUYECKUHN psll. DHEPrUus CTAOMIN3AIMN KPUCTAJUTMYECKUM TTOJIEM OKTadJPUIECKON U
teTpadapuyeckoii cummerpun. [lonstue 06 addexre Ana-Tennepa.

33. CtpoeHne KOMIUIEKCHBIX COEIWHEHHH C mo3uimii Meroga MO (Teopwsi TOJs JIMTaH[IOB).
[TocTpoenne  SHEPreTHYECKUX  aUArpaMM  OKTadJIPUYECKUX  KOMIUIEKCOB.  BemwumHa
pacHIeTUICHUs] B TEOPHUH TIOJISI JIUTaHI0B. T-B3aumoeiictue d-opOuTaneit eHTpaabHOro aTomMa
C OpOUTAISIMU JIUTAH/IOB.

34. dakTophl, BIUAIONIME HA TEPMOJUHAMUYECKYIO YCTOMYHMBOCTh KOMIUIEKCHBIX COEIMHEHUI.
OHTaNBIUMHBIA BKIAA: BIWSHUE 3apsja W pa3Mepa MOHA MeETajlla, y4eT paclIeIJICHUs B
KPUCTAJJIMYECKOM I10JIe, OCHOBHOCTH JIMTAH/a; SHTPOMUIHBIN BKIJIaJ: CPAaBHEHHUE CTYNEHYAThIX
KOHCTAHT YCTOWYHUBOCTH, 0OBICHEHHE XenaTHoro 3ddekra, mpaBuiio nukios Uyraesa.

35. d-anmemenTsl IV rpymmel: 00lmmas XapakTepHCTHKA, CBOMCTBA MPOCTHIX BEIIECTB. Bricimee
COCTOSIHUE OKHCIICHMS: OKCHIbl, THUIPOKCUIOB, CTPYKTypa CMELIAHHBIX OKCHUJOB THUTaHA
(peueTky THUIA MIIMUHENTU, WIbMEHUTA, IEPOBCKUTA), XUMHUS BOJHBIX PACTBOPOB, KOMILIEKCHBIE
coenuHeHusi. CoeqMHEeHNs TUTaHA B CTETIEHU OKUCIEHUs +3.

36. d-snemenTsl V rpymimbl: 0011as XapaKTepHUCTHKA, CBOWCTBA MPOCTHIX BeriecTB. CoeanHeHus
AJIEMEHTOB CO CTENEHBIO OKUCIIEHUS 1+5: CpaBHUTENbHAS YCTOWYMBOCTD, PABHOBECHS B BOJHBIX
pactBopax. CoeAMHEHUs BaHAMs B HU3IIMX CTETICHSAX OKUCICHHUS.

37. d-snemenTtsl VI rpymmbl: 00Ias XapakTepUCTHKA, CBOMCTBA MPOCTHIX BemiecTB. CoeTUHEHUS
JJIEMEHTOB CO CTENEHBI0 OKUCICHHsI +6: CpaBHHUTENbHAs YCTOMYMBOCTH OKCHAOB, KHCIOT,
AHUOHOB, OKHUCJIMTEIbHAs CIOCOOHOCTh, pPAaBHOBECHUS B BOJHBIX pacTBOpax, U30- U
rerepononucoequHenns. CoelMHEHHs XpoMa B HU3IIMX CTENEHSX OKHUCIICHHS, CBOWCTBa
OKCcHJ0B U TuapokcuyioB. CoenuHeHns Mo u W B HU3KHX CTENEHSX OKHUCICHUS: “‘CHHU~ U
“OpoH3BI".

38. d-smementst  VII  rpymmel:  o0mias XapakTepHCTHKA, CBOWCTBA MPOCTBIX BEIIECTB.
CoenuHeHus MapraHia B CTENEHSX okucieHus +2, +3, +4, +6, +7: cBoicTBa (KHUCIOTHO-
OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTENBIHBIE) OKCHJIOB U TUAPOKCUIOB. CoenuHeHHs
JJIIEMEHTOB CO CTEMEHBI0 OKUCIEeHHsI +7: CpaBHHUTENbHAs YCTOMYMBOCTH OKCHAOB, KHCIOT,
AHMOHOB, OKHCIUTENbHAS CIOCOOHOCTD.

39. Dnementsl moarpymisl jxene3a (Fe, Co, Ni): cBOHCTBa MPOCTHIX BEHIECTB, MPOMBIIITICHHBIH
CHoCcOo0 TMOJydeHHUsl jKele3a, KOPpO3Us JKele3a, YCTOWYMBOCTH COCIWHEHUH CO CTENEHBIO
OKHUCJIEHHS +2 U +3, KUCIOTHO-OCHOBHBIE U OKHUCIHTEIHbHO-BOCCTAHOBHUTEIBIHBIE CBONCTBA
OKCUJI0B U TUIpokcuaoB. KommiekcHbie coenuuenus. Coeaunenus xxeneza(VI).

40. d-anementsr VIII rpymmel: oOmias XapakTepUCTUKA. DJIEMEHTHI MOATPYIIbl TuiaTuHbl (RU,
Os, Rh, Ir, Pd, Pt): cBoiicTBa MmpOCTBIX BEIIECTB (PEaKIUU C KHUCIOTaMH, HEMETaJJIaMH),
COE€IUHEHMS B CTEIIEHIX OKHCIeHud +2, +3, +4, +6, +8.
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41. d-snemenTsl | rpymmel: 00mmIas xapakTepUCTHKA, CBOMCTBA MPOCTHIX BemlecTB. CoeTMHEHUS
3JIEMEHTOB B CTENEHAX OKucieHus +1, +2, +3. CocraB U cTpoE€HUE KOMIUIEKCHBIX COEIMHEHUI.
42. Dnementsl nmobouHor noarpymmsl I rpynmel: oOmas XapakTepucTHKa, CBOMCTBAa MPOCTBIX
BELIECTB (MECTO B PsSAY HAIIPSLDKEHUN, IPUYMHA UHEPTHOCTU pTyTH). COETUHEHUS IIEMEHTOB B
CTENCHU OKUCIICHHS +2: OKCUIbI, THAPOKCU B, TanoreHu . Coenunenust prytu (1).

43. DnemenTtsl No604YHOHM moarpymmsl |11 rpynmer: o0mas xapakTepucTuka, CBOMCTBA MPOCTHIX
BEIIECTB, OKCUOB U T'MJIPOKCHIOB AJIEMEHTOB B COCTOSIHMM OKHUCIIEHUS +3, BIMSIHHUE pa3Mepa
MOHA Ha XMMHUECKHE cBOMcTBAa. COEMHEHUS 2JIEMEHTOB CO CTEIEHBIO OKUCIEHU +2 n +4.

44, AKTMHUIT ¥ aKTHHOWIBI: cpaBHeHHe dSHepruit 5f-, 6d- u 7s-opOurTaneidl, HaXOXICHUC B
IIPUPOJIE, CHOCOOBI IOJIyYEHUS, CPABHUTEIbHAs YCTOWYMBOCTb COEAMHEHUH CO CTENEHAMU
okucienus +3, +4, +5 u +6 A1 31€MEHTOB NEePBOM MOJOBUHBI Psiia, COEAUHEHUS CO CTETEHBIO
OKHUCJIEHHUS 13 /17151 5]IEMEHTOB BTOPOH MOJIOBUHBI psija.
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HpnMep IK3AaMCHAIIMOHHBIX OMJIEeTOB:

denepanbHOE rOCyIapCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIETO 00pa30BaHuUs
«KybaHckuil rocy1apcTBEHHbIN YHUBEPCUTET»
04.03.01 Xumus
Kadenpa ob6mreii, Heopranndeckoit xumun 1 UBT B xumun
Jucuunnuna «Heopranuueckas Xumus», 4. 1
SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. OObscHeHue reomeTpudeckoi ¢Gopmbel Mosekyn ¢ no3unuii meroga BC (teopus
rHOpUIM3aIi  aTOMHBIX OpOWTanei) M C TO3WIUH TEOpPHH OTTAIKHBAHUS BaJICHTHBIX
AIIEKTPOHHBIX map (Merox [ mitecrn).

2. Tereporennpie paBHOBecus. [loHsTHe 0 (haze, HE3aBUCHMOM KOMIIOHEHTE, YHCIIe
creneHei cBoOobl. BBIBOJ OCHOBHOTO 3aKOHAa Te€TEPOTEHHOTO paBHOBecHs (TpaBmwiio Qa3
'n60ca). dazoBast Auarpamma BOJBI: pacueT yMcia CTENEeHeW CBOOOJBI B OJHOKOMIIOHEHTHOM
CUCTEME.

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

BemectBO NO Cl, NOCI
AH®, xJx/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
Jucuunnuna «Heopranumueckas Xumus», 4. 2

DK3AMEHAITMOHHBIN BUJIET Ne 2.
1. Okcun 6opa, GopHble KHCIOTHI, OopaTbl. CTpoeHuil coeauHeHHii Oopa € a30TOM,
aHAJIOTHS C YIIIEBOAOPOIaMHU, aJIMa30M U rpaduToM.
2. Kunernvecku naOWIbHBIE W WHEPTHBIC KOMIUICKCH. MeXaHHM3M peakuuii oOMeHa
JIMTaH/IOB.
3. Hanummre ypaBHEHHS peakUuid, C TOMOMIIbIO KOTOPBIX MOXKHO OCYIIECTBUTH
MpeBpaIIECHUS:
CaCO; — CaO — CaC,; — CaCNz — NH3
Jlis BTOpO#M peakluu OMpeNeiuTh BO3MOXKHOCTh TMPOTEKAHMsS Mpollecca MPU CTaHAAPTHBIX
YCIOBUSIX.

3aB. kadeapoi,
1.X.H., ipodeccop H.H. bykos
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KoHTpons OCBOEHHMS OUCHMIUIMHBI W OICHKA 3HAHUM OOyJaromuxcs Ha dK3aMeHe
IIPOU3BOJUTCA B COOTBETCTBMU C [lojoxeHHWeM O TpPOBEAEHUU TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH M IMTPOMEKYTOUHOM aTTectanuu oOyyaromuxcs Kyol'Y u ero ¢unmanos.

Kpurepuun Ouenka YpoBeHb
OTBeT NONHBIN, TPaBUIbHBINA, CAMOCTOSATEIbHBIMN, «OTJIUYHO MTOBBIIIICHHBIN
MarepHual U3JI0KEH B OMPEEIICHHOMN JIOrM4eCKOM (TpOBUHYTHIIN)
[10CJIEIOBATENbHOCTH IEMOHCTPUPYETCS YpOBEHB

MHOTI'OCTOPOHHOCTb IOJIXO/10B,
MHOT'0aCTIEKTHOCTh 00CYKIEHUS IPOOIIEMBI,
YMEHHE apryMEHTHPOBATh COOCTBEHHYIO TOUKY
3peHUs, HAXOAUTh IYTH PELICHUS
MI03HABATENbHBIX 33/]a4, YyCTaHABINBATh
MIPUYMHHO-CJICZICTBEHHBIE CBS3H MEXY
CTPOEHHEM, CBOMCTBAMU M IPUMEHEHHEM
BEIIIECTB, B JIOTHYECKOM PACCYKJCHUH, PEIICHUH
3a/1a9, TpadUIeCKuX TOCTPOSHUSX HET OMHMOOK,
3ajJjaya penreHa palnoHaIbHBIM CIOCO00M

JlaH TIONHBIN, IPaBWIBHBIN, CAMOCTOSTEIIBHBIN «XOpOLLO» 0a30BBIil yPOBEHb
OTBET Ha OCHOBE U3Y4YCHHBIX IIOHATHH,
KOHIENIINH, 3aKOHOMEPHOCTEH, HO TOIIyCKAKOTCA
HECYILIECTBEHHBIE OIIMOKU B PELIEHUH 33/1a4.

JlaH MOTHBIN OTBET, HO MPH 3TOM €CTh «YIIOBIIETBOPUTEIHHO TOPOTOBBIN
CYIIECTBEHHbIE OUTMOKN yKa3bIBAIOIINE HA YpOBEHb
HEYMEHUE HCIIOJIb30BATh TEOPETUUECKNE 3HAHUS
Y yMEHUS IPU PELICHUH MOCTABJIEHHBIX 3a/ay.
JlaHHbIe TIPOOEITBI B 3HAHUSX HE MPEMATCTBYIOT
JabHEHTIIEMY 00y4YCHHIO.

OTBeT 00HAPY)KUBACT HE3HAHHE OCHOBHOTO «HEYIOBJIETBOPUTEIBHO» Mmenee 50%,
(TIOpOrOBOTO0) COEepKaHus y4eOHOTro MaTepraia YpOBEHB HE
chopMupoBaH

OueHouHbIE CpencTBa U WHBAJIWAOB M JIMI C OrPAaHUYCHHBIMH BO3MOXHOCTSMH
3JI0POBBS BEIOUPAIOTCS C YYETOM UX WHIUBUIYAIBHBIX ICHX0()U3NIECKIX 0COOCHHOCTEH.

— mpu HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS MIPEJOCTABIISIETCS JOMOTHUTEIBLHOE BPeMs IS IOATOTOBKM OTBETA HA SK3aMEHE;

— IIpY MIPOBEJICHUU MPOLEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYCHUS MHBAINIOB U JIHII C
OTPaHMYCHHBIMH BO3MOKHOCTSMH 3/I0POBbSI IIPEIyCMATPHBACTCS HCIOIb30BAaHUE TEXHUYECKHX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX HHMBUAYaJIbHBIMH OCOOCHHOCTSAMU,

— IIpU HEOOXOIUMOCTH 151 00YJarOIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UWHBAJIUAOB MpPOLEAypa OLEHMBAHUSA pE3YJIbTaTOB OOYYEHHMs] MO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oueHUBaHUS PE3yabTaTOB OOy4YEHHUs MHBAIMIOB U JIUI] C OrPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/IOPOBBSI 110 JUCHUIUIMHE (MOJYJII0) MpEeayCMaTpUBACT MpPeJOCTaBIEeHUE
uHpopmanuu B (opMax, aJanTHPOBAHHBIX K OTPAaHMYEHHUSIM WX 3/J0POBbS U BOCHPUATHUS
uH(pOpMAIINU:

JUist U1 ¢ HapyIIEeHUSIMU 3PEHHUSL:

— B I1e4aTHOU (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B JOpMe€ PIIEKTPOHHOTO JTOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMHU CITyXa!

— B rie4atHoi (opme,
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— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

JList 1AL ¢ HapyleHUusIMUM OIIOPHO-JIBUIaTEIbHOTO alrapara:

— B miedaTHoi opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

I[aHHI)II\/JI MNEpCUCHb MOKCT OBITH KOHKPECTHU3UPOBAH B 3aBUCUMOCTU OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJbLHOH y4eOHOH JHUTEPaTypbl, HEOOXOAMMOM
AJIS1 OCBOCHMS JMCIUIIIHHBI.

5.1 OcHoBHas JiMTEpaTypa:

1. AxmeroB, H.C. O0mas u Heopranudeckasi Xumusi [ DIEeKTpOHHBIN 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 : M3narensctBo "JlabopaTopus 3HaHuit",
2017. — 1348 ¢. — Pexxum npocryna: https://e.lanbook.com/book/94157

3. Heopranmueckass xumus: B 3-x tomax/ [log pen. YO.Jl. TperbsikoBa: T1: dusuko-
XUMUYECKHE OCHOBBI HEOPTaHWYECKOW XMMHH: YUEOHWK /I CTY/A. BBICIILy4eO. 3aBeJICHHI/
M.E. Tamwm, FO.JI. TpeTbsikoB; - M: U3aatensckuil neHTp «Akanemus», 2004. — 240c.

4. Heopranmueckass xumusi: B 3-x tomax/ Ilox pex. FO.Jl. TperpsixoBa: T2: Xumus
HETIEPEXOIHBIX 3JIEMEHTOB: YUEOHHMK s CTyA. Bblchlyde0. 3aBeaenmit/ A.A. Jlposmos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CnupuaoHoB; - M: Uznarenbckuii neHtp «Akagemus», 2004. —
368c.

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

6. Heopranmueckass xumus: B 3-x tomax/ Ilox pen. FO.JI. TperwsikoBa: T2: Xumwus
nepexoHbIX deMeHTOB KH.2: YueOHuk mis cTyn. BeiciLydeO. 3aBenenuii/ A.A. Jlpo3nos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CniupunioHos; - M: M3garenbckuii ieHTp «Akagemusi», 2007. — 400
C.

7. ApnamuaukoBa, E.M. CoopHuK 3a1a4 mo HeopraHuudecko xumuu [Tekct] : yaeOHOe
nocobue st crynentos / E. W. Appmamnukoa, . H. Ma3zo, M. E. Tamwm ; mox pen. FO. JI.
TperbsikoBa. - M. : Akanemus, 2008. - 208 c. - (Beicmiee npodeccrnonaibHoe 0Opa3oBaHUE.
EcrectBennsie Hayku). - bubnuorp.: c. 206. - ISBN 9785769538797

8. 3aiinieB O.C. 3agauu, ynpaxHeHUS! ¥ BOMPOCHI IO XUMHUH: Yueb. mocodue Ams By30B. —
M., Xumus, 1996. —432 c. - ISBN 5 — 7245 - 1008 -1

9. CBupunos B.B., ITonkosuu I'.A., Bacuibepa I'.11. 3agaun, BOpochl ¥ yIpa)xHEHUS 110
oOmieit 1 Heopranudeckoil xumun. /MuHCK «YHuBepcuterckoe», 1991. —350 c.

10. OOmass u Heopranuyeckas xumus [Tekcr] : yd4eOHHMK Ui CTYIEHTOB XUMHKO-
TexHojorudyeckux By30B : [B 2 T.] . T. 1 : Teoperndyeckue ocHOBBl Xxumuu / moja pea. A. O.
Bopo6seBa. - M. : Akanemkrura, 2004. - 371 c. - (YueOHuk ans By30B). - ISBN 5946281291.

11. O6uas u Heopranuyeckast Xumus [ TekcT] : yueOHUK JUId CTYJICHTOB BY30B : [B 2 T.] .
T. 2 : Xumuueckue cBoiicTBa Heopranudeckux pemiects / [A. @. BopoObeB u ap.] ; mox pex. A.
®. BopobbeBa. - M. : Akagemknura, 2007. - 544 c¢. - ABTOpBI yKa3zaHbl Ha 000pOTe THUT. JHCTA. -
bubmuorp. : c. 543. - ISBN 5946282565.

12. baraeBa, E.B. 3agaun u ynpaxHenus no oOmeit xumun [Tekcr] : yueOHoe mocobue
JUIL  CTYJEHTOB  KJIACCHYECKMX YHUBEPCUTETOB, OOy4aloIUXCS IO  HEXUMHYECKUM
cneuuansHoctaM / E. B. baraesa, A. A. bynanosa ; nmox pea. C. @. Jlynaesa ; Mock. roc. yH-T
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uMm. M. B. JlomonocoBa, Xum. dak. - M. : Axamemus, 2010. - 156 c. - (Boicuee
npodeccuoHanbHoe oOpa3oBanme. EcrecTBeHHBIe Hayku). - bubmmmorp.: c. 154. - ISBN
9785769568978.

5.2 lonojiHUTe/IbHASL JIUTEpATypa:

1. CyBopoB, A.B. O6mas xumus [Tekcr] : ydeOHUK s CTyIeHTOB BY30B / A. B.
CyBopos, A. b. Hukonsckuii. — CII6. : Xumuszgar, 2000. - 623 c. : ui. - (YueOHUK Ui BY30B). -
bubmmorp.: c. 593. - ISBN 5938080045

2. Cysopos, A.B. Bonpocs! u 3agaun no o6meit xumun [Tekcer] : yuebHoe mocodue
s ctyneHToB By30B / A. B. CyBopos. - CII6. : Xummsaar, 2002. - 304 c. - (YueOHUK 1ist
BYy30B). - ISBN 5938080258

3. Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : mabopaTOpHBIA TPAKTUKYM.
[U. 1] / T. B. Kocteipuna, T. II. Cropoxenko, B. A. Bonbiakun ; M-Bo 00pa3oBaHusl U HAyKH
Poc. ®enepaunu, KyOanckuii roc. yH-T. - Kpacnomap : [KyOaHCckuii rocyaapcTBEeHHBIN
yauBepcuret], 2015. - 113 c.

4, Kocteipuna, T.B. (KyoI'Y). O6mas xumus [Tekct] : mabopaTOpHBIA TPAKTUKYM.
Y. 2/ T. B. Kocteipuna, T. I1. Cropoxenko, B. A. Bonbiakun ; M-Bo oOpa3oBanus u Hayku Poc.
®enepaunn, Kybanckuii roc. yu-1. - Kpacnonap : [KybaHckuit rocyapcTBeHHbIN YHUBEPCUTET],
2016. - 97 c.

o. [IpakTukym no obmieit u Heoprannyeckoit xumuu [TekcTt] : yueGHOe nmocodue st
ctyneHnToB By30B / [B. B. barpakoB u np.]. - M. : KomocC, 2007. - 464 c. : wi1. - (YueOHUKHU U
y4eOHbIE TOCOOMsI ISl CTYJIEHTOB BBICHIMX YYCOHBIX 3aBEIICHUIN). - ABTOPHI YKa3aHbl Ha
obopoTe Tur. 1. - ISBN 9785953204996.

6. Zaiine, O.C. Xumus [Tekct] : yueOHuK mis cryaeHToB By3oB / O. C. 3aiines ;
Mock. roc. yH-T uM. M. B. JlomonocoBa. - M. : Akagemus, 2008. - 540 c. - (Beicmee
npodeccuoHanbHoe oOpa3oBanue. EcrecTBenHple Hayku). - bubmwmorp.: c. 536. - ISBN
9785769542701.

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

pemenusmu u otBeramu [Tekct] / P. A. Jlmgun, E. B. Capunkuna, H. C. Pykk, JI. IO.
AmukOeposa. - M. : BUHOM. JlaGoparopus 3nanwmid, 2011. - 230 c. - ISBN 9785947741704.

8. [IpakTukym o oOmieii 1 Heopranudecko xumuu [ Tekcr] : yaebHOoe mocooue s
cTyneHToB By30B / Anmukoeposa JI. FO. u ap. - M. : BJIAJIOC, 2004. - 319 c. : ni. - (ITpaktukym
Ui By30B). - bubmnuorp.: c. 311. - ISBN 569101143X

9. CeepmioBa, H./[. OGmas u HeopraHuveckass XMUMHs: SKCIIEPUMEHTAIbHBIC 3a7]aud U
yrnpakHeHus] [DIeKTpoHHBIM pecypc] : yuebnoe mocobue / H. JI. CepamnoBa. — CIIG.:
WznatensctBo «Jlanby, 2013. - 352 c¢. - (Yuebuuku s By30B. CrienuanbHas JIUTEparypa). -
ISBN 9785811414826. — Pexxum nocryna: https://e.lanbook.com/book/13007#book_name

10. Pamcaen O.H. Hauana coBpemenHoii xumun. Crpas. usa. [lep. ¢ anrin. / [lox pen.

B.U. bapanosckoro, A.A. bentoctuna, A.W. E¢umosa, A.A. Tlortexuna. — JL.: Xumus. 1989. —
784 ¢. — ISBN 5 — 7245 - 0127 - 9.

5.3 llepuoanyeckne U3IaAHUNA:

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

3. «KoopanHarmoHHast XUMUS».

4. «XUMUS U KU3HDY.

6. Ilepeyenr pecypcoB  HMHPOPMANMOHHO-TEJEKOMMYHMKAIIMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /IJIS OCBOCHUSI TUCHHILINHBI (MOTYJIs1).
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1. MHTepHeT cailTbl BeAylIMX rocyiaapcTBeHHbIX BY30B u HayuHblx opranuzauuii PO
M1y, CIiery, pXTy, HI'Y, IO®Y wu np.), Hanpumep xumudeckoro ¢akyinprera MI'Y
www.chem.msu.ru

2. XuMu4deckuii nopraix WWw.chemport.ru.

3. Caiit kadeapsr oomIeH n Heoprannyeckort xumun PXTYVY http://onx.distant.ru/

4. www.alhimik.ru

7. Mertoauyeckne yKa3aHusi 1Js1 OOyYAOIIUXCA IO OCBOEHUIO JUCHUIJIMHBI
(Moay.Jist).

B cootBerctBun ¢ tpeboBanusmMu ®PI'OC BO mnpenogaBaHue y4eOHOM AMCLUIIIMHBI
«Heoprannyeckast Xumus» nNpeaycMaTpUBaeT KOMIIETEHTHOCTHBIN MMOAX0/1 B yueOHOM Ipoliecce,
KOTOpBI OCHOBBIBA€TCSI HA HHHOBAIMOHHBIX IICHXOJIOTO-TIEarOTUYECKUX TEXHOJOTHUSX,
HaIpaBJIEHHBIX Ha MOBbIIIEHNE YPPEKTUBHOCTH U KadecTBa (POPMUPOBaHUS TPO(HECCUOHATIBHBIX
HaBbIKOB oOyuaromuxcs. OCHOBHBIMU (popmMamMu OOy4dEHHS SBISIOTCA: JIEKIIMHM, CEMHHApCKUe
3aHATHS U 1a00paTOpHbIE PabOTHI.

B pazpaboranHOlil mporpaMMe HCTIOJb30BaHbl AKTUBHBICE M HWHTEPAKTUBHBIE (DOPMBI
oOyueHusi: JUCKyCCUU, TPOOIEMHBIE JIEKIIUH, PEeIlIeHUe MPAaKTUYECKUX 3a7a4 U KelcoB, padoTa B
COCTaBe MaJjbIX TPYII.

g ycnemHoro ocBoeHHsl qucHMIUIMHBI «Heopranmdeckass XUMHUsD) KaKIbli CTYIEHT
obOecnieunBaeTcs y4eOHO-METOAMUYECKUMHU MaTepuaiamMH (TeMaTHYEeCKMMH IJIaHaMH JIEKLIHH,
CEMUHAPCKUX U JIA0OPATOPHBIX 3aHATUH, YI€OHO-METOIUIECKON JIUTEpaTypOH, 1a00paTOPHBIMH
MPAKTUKYMaMH, TUTIOBBIMH 33Ja4aMH).

Paznuunple Buabl yueOHOW pabOTHI, BKIIIOYAsl CAaMOCTOSATEIBbHYIO padOTy CTY/ACHTA,
CIOCOOCTBYIOT OBJAJCHUIO KyJIbTYPOH MBIIUIEHUS, CHOCOOHOCTBIO B IHCbMEHHOW M YCTHOM
peun JIOTMYECKH IPAaBUIBHO O(GOPMUTH OCHOBHBIE IOJIOKEHHS JUIAKTUYECKUX EUHMUIL
JUCLUIUIMHEL, T.€. (pOPMUPYETCS CUCTEMHBIH MOJIXOJA K aHAIM3y XUMHMUYECKOW HH(pOpManuy,
BOCIPUATHIO HMHHOBAIMH, 4YTO CHOCOOCTBYET TOTOBHOCTHM K CaMOCOBEPIICHCTBOBAHUIO,
caMmopeaan3aluu, JUYHOCTHON U NpeIMETHOH peduieKcuu.

Temaruka nexkuuil, CeMHUHAPCKUX 3aHATHH M Ja0OPAaTOPHBIX PAOOT COOTBETCTBYET
COJIEPKAHUIO ITPOrPaAMMBbl TUCLIUILIUHBIL.

Jlekuuu 4uTaroT o Haubojee BaKHBIM pazjenam nporpammbl. OHM HOCAT NPOOJIEMHbIN
XapakTep ¥ (QOpPMHUPYIOT y CTYICHTOB CHUCTEMHOE IpeJCTaBlIeHHE 00 H3ydaeMbIX pasjenax
npeaMmera, oOecreyrBalT YCBOGHHE MMM OCHOBHBIX NPHUHIUIOB U HOJOXEHUH IUCLUIUIMHBI
«Heoprannyeckass XuMus», a TakKe TOTOBHOCTb K BOCHPHUSATHIO HAy4YHO-TEXHHUYECKUX
MHHOBALUI U TEXHOJIOTUH.

CemunHapckue 3aHATHA W JIabopaTopHble pPabOThl 00ECHeuMBaIOT NPUOOpETEeHHE U
3aKperuieHue HEOOXOJMMBIX HABBIKOB M yMEHHUH, (QOpMHPYIOT Hpo(dhecCHOHATIbHbIE
KOMIIETEHI[MM, TOTOBHOCTh K CAMOCTOSATENBHOW M HHIMBHIYyalbHOM paboTe, HPUHATHIO
OTBETCTBEHHBIX pEIIEHUI B paMKax MpopecCHOHATbHOMN e TeNbHOCTH.

Ha cemuHapckux 3aHATHSIX THpenojaBaTelb oOpamlaeT BHHMaHME Ha CHOCOOHOCTB
CTYAEHTa K JIOTMYECKOMY MBIIIJIEHUID M CaMOCTOSITEIBHOCTH, NPUMEHSAS B CBOEHU
MEJArOTMYECKON JESITEIbHOCTH WHHOBALMOHHBIM JIMYHOCTHO — OPUEHTHPOBAHHBIA IOAXOJ
oOyueHusl.

JlaGopaTopHble 3aHATUS TPOBOJATCS C LEJIBI0 YCBOCHHMS CTYJEHTAaMH OCHOBHBIX
TEOPETUYECKHUX, METOIMUECKUX U OPTaHU3AIMOHHBIX Pa3/IeioB MIPOrpaMMBbl, a TAK)KE BRIPAOOTKH
Y 3aKPEeTJICHUIO HAaBBIKOB PAKTUYECKUX YMEHUH.

OTnenbHbIE TEMbI Pa3/ieNioB JUCHMIUIMHBI CTYAEHTHI MPOpadaThIBAIOT CaMOCTOSITENIBHO.
CopneprkaHue caMOCTOSITEIbHON pabOThI: YTEHHE OCHOBHOM M pEKOMEHyeMOW TOMOJTHUTEIbHOMN
JUTEPaTyphl, pelIeHHuEe CUTYAllMOHHBIX 33734, YTO CIOCOOCTBYET Pa3BUTHIO MO3HABATEIHHOM
AKTUBHOCTHM, TBOPYECKOI'O MBIIUIEHUS CTYAEHTOB, IPHUBHUBAET HABBIKM CAMOCTOSITEILHOTO
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nowcka  uH(pOpMaIMM, a Takke (GOpPMHpPYeT  CIOCOOHOCTh M TOTOBHOCTh K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEaIN3allui U TBOPUYECKOI alanTaIuH.

B ocBoeHMM MUCHMIUIMHBI WHBAIMIAAMU M JIMLIAMH C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3I0POBbsi OOJIBIIIOE 3HAYCHHE WMEET WHIMBUAyalbHas ydeOHas paboTa (KOHCYIbTallUU) —
JONOJHUTEIBHOE PA3bACHEHHE y1eOHOT0 MaTepHana.

WupuBuayanbHble  KOHCYJNBTAllMM 10 TPEIMETY SBISIOTCS BaXHBIM  (DAKTOPOM,
CTIOCOOCTBYIOIIMM WHAWBUIYATU3AMN OOYUSHHSI U YCTAaHOBIICHUIO BOCIIMUTATEIILHOTO KOHTAKTa
MEXJIy TMpernojaBaTelieM MW OOyJaromUMCsl HHBAJIWAOM WM JIMIOM C OTPaHWYCHHBIMU
BO3MO’KHOCTSIMH 3/I0POBBSI.

8. IlepeyeHpr MHPOPMALMOHHBIX TEXHOJIOIHH, UCIOJIb3yeMbIX IIPH OCYLIECTBICHHH
00pa30BaTeIbHOIO MPoOLECcca M0 JMCHHUILIMHE (MOYJ110).

8.1 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIi.

- Hcnosib30BaHue IIEKTPOHHBIX MTPE3EHTALMM IPU TPOBEACHUH JIEKITMOHHBIX 3aHATHM.

- Hcronp3oBaHMe DIEKTPOHHBIX IPE3CHTAlMM IIPU  3alIUTE€ HWHAWBUAYAIbHBIX
JKCIIEpUMEHTAIIBHBIX 33/1a4.

8.2 TlepeyeHb HEOOXOAMMOTO MPOrPAMMHOI0 00ecTIeYeHUs] :

- Microsoft Windows

- Microsoft Office

8.3 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. DnexTponnas oubmuoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru).

2. DnexTpoHHas oubanoreuHas cucrema M3marenscTa «Jlauw» http://e.lanbook.com/.

3. DnexkTpoHHass OWONMOTEUHAss cHCTeMa «YHHUBEPCHTETCKas OMOIMOTEKAa OHJIANWH
www.biblioclub.ru.

4. DnexTpoHHas bubmmoreunHas cucrema «kHOpaiim» http://www.biblio-online.ru.

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

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

9. MarepuajbHO-TexHHYecKasi 0a3a, HeoOXoguMasi JJIsi  OCYIIECTBJIEHUS
00pa30BaTeJILHOIO Mpolecca Mo IUCHUIIMHE (MOTYJII0)

MaTepI/IaHBHO -TEeXHHYECKOE 00ecIeueHue JUCIHHITIIMHBI

Ne Bug pador
(MOJyJisl) ¥ OCHAIIEHHOCTh

1. JlekunoHHbIC 3aHATHS | Y4eOHAas ayJuTOpUs AJS POBEICHUS 3aHATUH JEKIIMOHHOTO
TUTA: KOMILIEKT y4eOHOM MeOenn, KOpOTKO(POKYCHBIH
MHTEPAKTUBHBINA POCKTOP, MyIbTUMEANNHHAS Kadeapa,
J0CKa-3KpaH YHUBEpCalbHas, MEJIOBas 10cKa (ayJUTOpUS
322¢).

2. CemuHapckue 3aHiATH | YueOHas ayauTOpHs JUIsl IPOBEACHUS 3aHATUH CEMUHAPCKOTO
TUIA. KOMIUIEKT yueOHOI MebeH, KOpoTKO(POKYCHBIN
MHTEPAKTUBHBIN MPOEKTOP, T0CKa-3KpaH yHUBEpCallbHa,
MenoBast ocka (ayautopus 126¢).

3. JlabopartopHsble 3aHATHS | YueOHas ayIuTOpUs JUIsS MPOBEICHUS 3aHATUH J1a00paTOPHOTO
TUTA, YKOMIUIEKTOBaHHAS CIEIHAIM3UPOBAHHON MeOEbIO,
BBITSDKHOM CUCTEMOM BEHTHIISIIMU, MEIOBOI JOCKOM,
CpEICTBAMU MOKapHOU 0€30MaCHOCTH U OKa3aHUsl MePBOit
MEAUIIMHCKOM MTOMOIIH, Ta00PaTOPHBIM 000y I0BAaHUEM: BECHI
TEXHOXUMHYECKUE, YIEKTPUUECKUE TITUTKU, HA0OPBI
XUMHYECKOH TIOCY/IbI i PEaKTUBOB, BOJITHBIE OaHH, BAKYYMHBIE
HAaCOCBhl, TEPMOMETPBI, MArHUTHBIE MEIIAJIKU C IOJOTPEBOM
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MM-135H «Tarnep», pH- metp «Oxcnept-001-3.04»,
cnekrpodoromerp B-1100 SKOBBIO, naboparopusrit
ncrounuk nutauus [IPOGKUIT B5-71/1M, Becsl
anaimmtndeckue Adventurer Pro AV114C (ayauropun 439¢ u

430c).
4, CamocTosiTenbHas [Tometienne asist caMOCTOSITEILHON PabOTHI, OCHAIIIEHHOE
pabora KOMIUIEKTOM y4eOHO# Me0enn, KOMIBIOTEPHOH TEXHUKOH ¢

BO3MO>KHOCTBIO ITOJKITIOUEHUS K ceTu «IHTepHET» U
obecriedueHHasi JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeIbHYIO Cpeay YHUBEpcUTETA, (aynutopus 431c).

I'pynnoBsle (MHIMBHUOYyaNbHbIE) KOHCYIbTaMU (aynutopus 425c¢, 416¢), Texyuuit
KOHTpoJIb (ayautopus 439c) u TPOMEXKYTOUYHAs aTTeCTalsl MPOBOJSATCA B ayJUTOPHUSIX B
COOTBETCTBUU C pacnucanuem (ayauropus 425¢, 416c¢).
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