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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ilean ocBOeHUS TUCHUIIUHDI.

(dhopMupOBaHHE Y 00Y4AIONINXCS COBPEMEHHBIX MPEJICTABICHUA O CTPOSHUH, CBOHCTBAX
HEOPraHMYECKUX COCAMHEHUN, 3aKOHOMEPHOCTAX MPOTEKAaHUS XHWMHUYECKUX IPOLIECCOB B
HEOPTaHMYECKUX COCIUHEHUSX W OIpPEACICHUE POJIM MPEIMETHBIX 3HAHUU B (OPMUPOBAHUU
CUCTEMbl KOMIIETEHUMH XuUMHUKAa i J(PGEeKTUBHOM aganTalMd B YCJIOBHSIX Oyayuiei
poecCHOHAILHOM CPEJIbI.

1.2 3agauu M CHUILIUHEL.

— CdopmupoBaTh TEOpEeTUYECKHH (PYHIAMEHT COBPEMEHHOW XHUMHUHU KakK €IUHOM,
JIOTUYECKH CBSI3AHHOU CHCTEMBI.

— PacmumpuTth 1 3akpenuTh 0a30Bble MOHATUS XUMHUH, HEOOXOIUMBIE JUIsl TajbHEHIIero
W3YYEHUS aHATUTUYECKOM, OpraHNUeCKON 1 (PU3NUECKON XUMHUH.

—  CdopmupoBaTh yMEHHUS U HABBIKA SKCIICPUMEHTAITLHOW Pa0bOTHI, CAMOCTOSATEIHHON
paboThl ¢ HAYYHO-TEXHUYECKOM JIUTEPaTypOil.

— Pa3Buth cmocoOHOCTH K TBOPYECTBY, B TOM YHCJIE K Hay4yHO-HCCIEI0BATEIHCKOM
paboTe, 1 BbIpaboTaTh NOTPEOHOCTH K CAMOCTOSITEIFHOMY TPHOOPETEHUIO 3HAHUH.

1.3 MecTo AucuunInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Jucummumna «Heopranudeckas XUMHUsD» OTHOCUTCS K AUCIUIUIMHAM 0a30BOii yacTu 0JIoKa
bl yuebHoro muana HamnpaBiaenus 04.03.01 Xwumus, HampaBIEHHOCTb (TIPOQUIIb)
«AHANIUTUYECKAsh XUMHUSD» U JIOTHYHO CBSI3aHA C OJHOBPEMEHHO W3YyYaeMbIMH JUCIHILTHHAMHI
«BBegenue B TepMoauHamMuKy», «Kpucrtamnorpadusy, «MatemaTukay, «Dusukay.

OcBoenne qucuuiuHbl «Heopranndeckas XUMHUsS» HEOOXOAMMO KaK IMPEIIeCTBYOIIEe
TUCIUIIMHAM 0a30BOM 4YacTU «AHaJUTHUECKas XuUMHsS», «DuU3MUecKre METOJbl aHaIu3ay,
«Du3uueckass XuUMHs», «OpraHuueckas XUMHS», «XUMHUECKas TEXHOJOTHS», a TaKxKe
JTUCITUIIIMH BapUaTUBHOW 4YacTH yuyeOHOro TUlaHa MOATOTOBKHM OakalaBpOB IO HAMpPaBICHUIO
04.03.01 Xumus — «Ctpoenue BemiectBa», «llepcrekTHBHBIE HEOPraHUYECKUE MaTepuaibl CO
CHEeIHUAIbHBIMI QYHKIUSIMUY, «CynpaMoNeKyaspHas XUMUs» U APYTUX.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOH NPOrPaMMBblI.

IIporiecc m3ydeHUs AUCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE  CIEAYIOLINX
kommetrennuii: OITK-1, OIIK-2, TIK-1, T1K-3, TIK-4, I1K-7

No HNunexc Conepxanue B pesynbrare nuzyuenust yueOHON AUCIIUTUTMHBI
~ | KOMIIET | KOMIIETEHLUH (M €€ 00yyYaroImuecs 10JKHbI
L CSHLIUU YacTH) 3HATh YMeTh BJIaJleTh

1. | OIIK-1 | cnocoOHOCTBIO OCHOBBI JIaTh pac4eTHBIMH
HUCIIOJIB30BaTh COBPEMCEHHBIX KOJINYECTBECHHOC METOAaMU
IMMOJIY4YCHHBIC 3HAHUA TeOpI/Iﬁ B OITMCaHHEC OIpEACICHUA
TEOPETHUYECKUX OCHOB obnactu SIBJICHUH U ¢buzuko-
(bYH,Z[aMeHTaIIBHBIX HeOpI‘aHI/I‘{eCKOﬁ 3aKOHOMCPHOCTC | XUMHUYCCKUX
Ppa3aciioB XUMUH ITIPpU XUMHHN "B BCJIMYUH IIpU
peuicHumn HeOpFaHH‘{eCKOﬁ peuIcHun
HpO(beCCHOHaJ'IBHLIX CHUCTCMaAx MMPUKIIaAHBIX
3aj1a4 3aj1a4




e WNHunekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
~ | KOMIIET | KOMIleTeHUUHU (MiH e€ 00yJaromuecs: JOIKHbI
AL EHLINU YaCTH) 3HATH yMeThb BJIaJeTh
2. | OIIK-2 | BmajeHWEM HaBBIKAMH 3aKOHOMEPHOCTH | OAOHPATh OCHOBHBIMHU
IPOBEIEHUS IPOTEKAHUS YCIIOBHS AJIs1 METOAUKAMHU
XUMHAYECKOTO XUMUYECKHX MOJTyYCHUS CHHTE3a U
JKCIEPUMEHTA, MPOIIECCOB HEOPTraHUYECKUX | UCCIICAOBAHMS
OCHOBHBIMHU BEIIIECTB HEOPraHMYECKUX
CHUHTETHYECKUMHU U 3aJJaHHOTO BEILIECTB
AHAJIUTUIECKUMHU cocraBa
METOAAaMHU IOJIyYCHHS U
HCCIICIOBAHUS
XUMHYECKHX BEIIECTB U
peakiuit
3. | IIK-1 CHOCOOHOCTBIO OCHOBHBIE CaMOCTOSITENIHO | HAaBBIKAMU
BBINOJIHSTh METOABI CUHTE3a, | BHIOIHATh paboTHI B
CTaHJapTHbIC ONEPALUHN | BBIICICHUS, CHHTE3BI XUMHUYECKON
M0 TpeAJIaraeMbIM OUYUCTKH U HEOpraHU4YecKux | JabopaTopuu,
METOAUKAM UCCIIeIOBaHUS BEIIECTB, UX TEXHUKOU
HEOPTraHWYECKUX | BBIEICHUE, nabopaTOpHBIX
BEIICCTB OYHMCTKY U pabor
HUACHTU(DUKAIIHIO
4, I1K-3 BJIaJICHUEM CHCTEMOM CBOMCTBa HCIIOJIB30BaTh 0a30BBEIMH
(byHIaMEHTaTbHBIX XUMHUYECKUX TEOpeTUIeCKUe 3HAHUSIMU
XUMUAYECKHUX ITOHATUH 3JIEMEHTOB U UX | OCHOBBI ($hyHIaMeHTaIbH
COCIIMHEHHUIA; HEOPraHMYEeCKOH | BIX Pa3lelsioB
3aKOHOMEPHOCTH | XMMHH Ha XUMUHU
UX U3MEHEHUS MPaKTUKE
MO TIepuoJaM 1
MOArpyIIaM
[Tepuoauueckoit
CUCTEMBI Ha
OCHOBE TE€OpHil O
CTPOCHUH
aTOMOB,
MOJIEKYT U
HEMOJICKYJISPHEI
X BEIIECTB
5 | IIK-4 CIOCOOHOCTBIO ¢dbopMyIUpoBKM | puOOpeTaTh HaBBIKaMU
NPUMEHSTh OCHOBHBIE XMUMHYECKUX HOBBIE 3HAHUSI U3 | UCIOIb30BAHUS
€CTEeCTBCHHOHAYYHbIE 3aKOHOB U UX IKCTIEpPUMEHTA XUMHYECKUX
3aKOHBI U NpUMEHEHUE 3HaHUH U
3aKOHOMEPHOCTHU yMEHUH B
Pa3BUTHS XUMHAYECKON IIPaKTUYECKON
HAaYKU NP aHAJIN3e JeSITeTbHOCTH

MOJTyYEHHBIX
pe3ynbTaTOB




e WNHunekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIIMHBI
~ | KOMIIET | KOMIleTeHUUHU (MiH e€ 00yYaromuecs T0JKHbI
AL EHLINU YaCTH) 3HATH yMeThb BJIaJeTh
6. | IIK-7 BJIaJICHUEM METOIaMH npaBuiia HPOBONTH METOJaMH
0e301macHoro TEXHUKHU OIICHKY Oe3omacHO
oOparmieHus ¢ 0e30macHOCTH BO3MOYHBIX paboThI B
XUMHYECKUMH npu pabote ¢ PHCKOB, XUMHYECKOI
MarepualaMy C Y4eTOM | XUMHYECKHMHU npefoTBpaliaTh | JabopaTtopuu.
UX (PU3NYECKUX U BEILIECTBAMU TpaBMaTHUYECKHE
XUMHYECKHX CBOMCTB. CHUTYallUH 1
OKa3bIBaTh
HEPBYIO TIOMOIIb
B HETIPE/IBUJICH-
HBIX CUTYaIHsIX

2. CTpyKTYypa M coepkaHue TMCHHUIIINHBI.

2.1 PacnipeaesieHne TPY10éMKOCTH AUCUMILIMHBI IO BUAaM padoT.

O6mass TpyAOE€MKOCTh JUCHUIUIMHBI cocTaBiaser 15 3au.ex. (540 wacoB), wux
pacripeziesieHue 1o BujaM padboT MPeICTaBICHO B TaOIHIIE
Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachrn)
1 2

KoHTakTHasi paboTa, B TOM 4HcJIe: 313 150,5 162,5
AyauTOpHBIE 3aHATHS (BCEro): 296 144 152
3aHsTHS JISKIMOHHOTO THIIA 72 36 36
JlaGopaTopHble 3aHATHUS 186 90 96
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI, 38 18 20
MIPAKTUYECKHE 3aHSTHSI)
HNHas koHTaKTHAas padora: 17 6,5 10,5
KonTtposns camocrositensHolt paboTsl (KCP) 16 6 10
ITpomesxyrounas arrecrauus (MKP) 1 0,5 0,5
CamocrosiTejibHasi pa6oTa, B TOM YHCJIe: 164,6 65,8 98,8
ITpopaboTka yuebHOro (TeOpeTHyecKoro) MaTepuana 48 18 30
ITonroroBka k 1a00paTOpHEIM paboTam 50 20 30
IToaroroBka K TEKyleMy KOHTPOJIIO 66,6 27,8 38,8
KoHTpoJib: 62,4 35,7 26,7
IToaroroBka K ’K3amMeHy 62,4 35,7 26,7
OO0mas Tpy10eMKOCTh yac. 540 252 288

B TOM 4YHCJle KOHTAKTHAs 313 1505 162,5

padora

3a4. ef 15 7 8




2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie BU10B yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pazpnenbl (TemMbl) AUCHUIUIMHBI, U3y4aeMble B 1 cemecTpe

KOHI/I‘IeCTBO qacoB
AynutopHast Breaynut
Ne Haumenosanue pasnenos (Tem) Beero paboTa ;56}21’;
J | 113 JIP CPC
1 2 3 4 5 6 7
1. |OcHOBHBIC MOHATHUS U 3aKOHBI XUMHU 26 2 2 18 4
2. |DHepreTHKa W HalpaBJICHUE XUMHYECKUX mporeccoB | 20 4 2 8 6
3. | XuMmuueckas KHHETHKA 20 4 2 8 6
4.,  |MHOTOKOMIIOHCHTHBIEC CUCTEMBI; PACTBOPBI 65,8 | 8 4 34 19,8
5.  |OKHCIUTETHbHO-BOCCTAHOBHUTEIILHBIC PEAKIIUN 26 4 2 12 8
6. Crpoenue atoma. Ileproanueckuii 3aKoH u 18 4 2 4 8
MIePUOIUYECKAsl CHCTEMA
7. |CocTtaB aTOMHOTO SI7[pa, PaAMOAKTUBHOCTh 6 2 - - 4
8. |XuMmunueckas CBI3b 28 8 4 6 10
HUmoeo 209,8| 36 18 90 65,8

[Tpumeuanue: JI — nexuun, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nmabGopaTtopHbie
sansitusi, CPC — camocTosiTennbHas paboTa CTy/IeHTa

Pa3nens! (TeMbl) TMCHUILUIMHBI, U3y4aeMble B 2 CEMECTpe

KomndgecTBo yacoB
AynuropHas preayut

Ne HaunmeHnoBanue paznenos (Tem) Beero paGoTa OpHas

pabota

J | 113 JIP | CPC
1 2 3 4 5 6 7
9. |Bomopon, ero coeqMHCHHUS 9 1 - 4 4
10. |p-snemenTts! VII rpynmnsl 19 3 2 8 6
11. |p-snements! VI rpynmsl 20 4 2 8 6
12. |p-anemeHTHI V Tpynmsl 22 3 2 11 6
13. |p-snemenTtsl IV rpynmnsl 19 3 2 8 6
14. |p-snementsl 11 rpynms 13 1 1 5 6
15. |s-anemenTsl Il rpynme 8,5 1 0,5 3 4
16. |S-amemeHTHI | TpyIIImb 8,5 1 0,5 3 4

17. |WneptHbIC Ta3bI 2,8 1 - - 1,8

18. |KoMIuIekcHBIE COEINHEHUS 19 4 2 6 7
19. |d-s;memenTsi IV rpymmbt 125 | 2 0,5 4 6
20. |d-a;memeHTHI V TpyIIIBI 125 | 2 0,5 4 6
21. |d-samemenTs! VI rpymnimsl 16 2 2 6 6
22. |d-snements! VII rpynms 18 2 2 8 6
23. |d-snementst VIII rpynmsl 16 2 2 6 6
24, |d-smements | rpyrmbt 125 | 1 0,5 5 6
25. |DnemenTsl No604HOI noarpymnisl Il rpymnmel 125 | 1 0,5 5 6
26. |9nemenTsl mo604YHON moarpymsl [11 rpymer 10 2 - 2 6

Hmoeo no oucyuniune: 250,8| 36 20 96 98,8




2.3 Conep:xanue pa3iesioB (TeM) TUCHUIIUHBI:
2.3.1 3ausaTHA JEeKIMOHHOI'0 THIIA.

HanmenoBanue pasnaena
(Tembl)

Coneprkanue paszena (TeMbl)

®opmMma
TEKYLIETO
KOHTPOJIA

2

3

4

OcHOBHbIE IOHATHS U
3aKOHbI XUMHUH

AToMmHO-MoneKyIsspHas Teopusi. OCHOBHBIE
CTEXHMOMETPUYECKHE 3aKOHbI. ['a30BbIe 3aKOHBI.
[ToHsITHE O XUMUYECKOM SKBUBAJIECHTE, 3aKOH
9KBUBaJIEHTOB. OnpeeneHre aTOMHBIX Macc
JJIEMEHTOB.

YceTHBII onpoc
KonTponbhas
pabota

JHepreTuka u

HanpaBJieHHe

XHMHYECKHX
NpoLeccoB

[TonsaTHs: TEpMOIMHAMUYECKAs] CUCTEMA,
napameTpsl (PyHKINN) COCTOSIHUS. BHYTpeHH s
SHeprus, Temnora, padora. [lepsblil 3aKoH
TEPMOJIMHAMUKH, IPUMEHEHUE B XUMUU: 3aKOH
I'ecca, cienctBus u3 3akoHa I'ecca. CtannapTHoe
COCTOSIHME BEILIECTBA, CTAHIAPTHBIE SHTAIIBIINH
o0pa3zoBaHus. TepMOXUMHUYECKUE PaCUEThI,
OCHOBaHHbBIE Ha 3aKoHe ['ecca, uki bopua-I"abepa.
IlonsTHE O paBHOBECHBIX MPOLIECCAX B XUMUYECKOU
TepMmoarHamMuke. CaMoIponu3BOJILHOE U
HECaMOIIPOU3BOJIBHOE NPOTEKaHHUE IIPOLIECCOB.
Bropoii 3akoH TepmonnHaMuku. M3menenue
SHTPOIUU B pa3IMYHbIX Ipoleccax (XUMUYecKas
peaxiusi, HarpeBaHue BelLecTBa, (pa3oBbIi NEPExXo/,
paciuipenue rasa). BeposTHOCTHas TpaKTOBKa
MOHATHS “OHTponus”’, ypaBHeHue bosbimana.
Tpetuii 3akoH TepMoarHamMuKu (roctynat [Inanka).
Pacuer aGCOMOTHBIX 3HAYEHUH SHTPOIUH.
Kpurepun caMonpon3BoIIbHOTO IPOTEKAHUS
XUMHUYECKHX IIPOLIECCOB B PA3JINYHBIX CUCTEMAX.
Oueprus ['u66ca. Dueprus ['enbmromnsia. [lonsrue
0 XMMHYECKOM IoTeHuuane. TepMoauHaMudecKui
BBIBOJ| 3aKOHA JIEHCTBYIOILUX Macc. Y paBHEHUE
M30TEPMbI XHUMHYECKOW pEaKIIVH.

YcrHblii onpoc
Komnoksrnym

XumMHuueckas
KHHETHKA

CKopoCTh XMMHUYECKOH peaklIMU. 3aBUCUMOCTh
CKOPOCTH peakliy OT KOHIEHTpaLuu
pearupyomux BemecTs. MexaHns3m peaxkiuu.
[Topsa10K 1 MOJEKYISIPHOCTH PEAKIIUH.
Kunernueckue KpuBble peakiii IEpBOro U BTOPOToO
MOPSAJIKOB, OTIpe/ieNIEHNEe KOHCTAHThI CKOPOCTH U
MOPSIAKA PEAKLIUHU 10 IKCIIEPUMEHTAIbHBIM
JAaHHBIM. 3aBUCHMOCTh CKOPOCTH PEAKIUH OT
Temneparypsbl: npaBuio Baut-I'odda, ypaBHenue
Appennyca. [IpeacraBieHue o TEOpUM aKTUBHBIX
CTOJIKHOBEHUH U TEOPUHU aKTUBUPOBAHHOTO
KOMIUIEeKCa, PU3NIECKHI CMBICIT
MPEAIKCIIOHEHIIMATILHOTO MHOKUTENIS B YPAaBHEHUU
Appennyca. Katanus. XuMuueckoe paBHOBECHE.
[Tpunnun Jle lartense.

YeTHBIN onpoc
Komnoksrnym

7




2 3 4
. IMHorokoMmnoHeHTHbI¢|[ ‘eTeporeHnsle paBHOBecus. [lonsTue o dase, YcTHblii onpoc
CHCTEMbI; PACTBOPBI |HE3aBUCHMOM KOMIIOHECHTE, YHCJIC CTEIICHEH Kontponpnas
cB000/161. OCHOBHOM 3aKOH T€TEPOTCHHOTO pabora

paBHoBecus (rpaBuiio ¢as ['m66ca). Jlnarpammer
COCTOsIHUS, (pa3oBas Auarpamma Bojbl. JluarpaMmsl
COCTaB — CBOMCTBA IS IPOLECCa KPUCTAIUIM3ALUU
B IByXKOMIIOHEHTHBIX CUCTEMAX PA3JINYHOTO BUJA.
Tsepabie pactBopsl. XKuakue pactBopsl. CriocoObl
BBIPAYKEHUS COCTaBa pacTBopa. PacTBOpuMOCTb.
DHepreTuka MpoLeccoB pacCTBOPEHUS, BIUSHUE
SHTAIBIUUHOTO ¥ SHTPOMUHHOTO (PaKTOPOB.
Wneansubie pactBopsl. 3akoH Paynsa. Kunenue u
3aMmep3aHue pactBopoB. Onpenenenue
MOJIEKYJISIPHOM MacChl B 30YJIHOCKOTMYECKOM H
Kpuockonuyeckom meroze. Ocmoc. OcmoTnyeckoe
nasieHre. OTKIOHEHUS! paCTBOPOB OT UJEATIbHOCTH.
AxtuBHOCTE. KO3 dHUIMEHT aKTUBHOCTH.
OnexTpoiauThuecKas agucconuanus. M3oronndeckuii
kodpdurment. Teopus [edas — XroKkens s
pacTBOPOB 31EKTPOIUTOB. CHIIbHBIE U calble
AEKTPOIUTHL. Jluccouunanus ciaaldbIX 3JIEKTPOIUTOB.
KoHcTaHTa 1 cTenenp qucconnanuu. 3aKoH
pa36asnenus OcTBanbpaa. PaBHOBecue Mexy
pacTBOpPOM 3JEKTposiuTa U ocagkoMm. [Ipoussencuue
PacTBOPUMOCTH. Y CJIOBUE BBINIAJCHUS OCa/IKa.
Conesoit addekt. Jucconuanms BOIbI.
Bonopoanerii nokasarens. Pacuer pH pactBopos
KHUCJIOT ¥ OCHOBaHuil. ['uaponus conei, pacuer pH
PacTBOPOB TUAPOJIU3YIOLIUXCS COEH, YCTIOBHS
MPOTEKAHUS «HEOOPAaTUMOT0» TUIPOIH3A.
Bydepnsie pactBopsl, pacuer pH, 6ydepnas
e€MKOCTb. OCHOBHBIE MOJIOXKEHUS TPOTOJIUTUIECKON
teopun bpercrena-Jloypu, npuMeHeHue K
peakuusM HelTpaau3aum, TUCCOLraluy,
THIPOJIN3a, IPOTEKAOIUM B BOJIHBIX PACTBOPAX;
COTIPSKEHHbIE Mapbl KUCIOT U OCHOBAHUH.
[Ipumenenue teopun bpencrena-Jloypu k
HEBOJHBIM pacTBopaM. Teopus JIprouca. OCHOBHBIE
noHsATHs Teopun ITupcona, xkecTkue u MAarkue
KHMCJIOTBI M1 OCHOBAaHMsI, IPUMEHEHHUE TEOPUH K
peakiusiM KOMILIEKCO0Opa3oBaHusl, 00bsICHEHNE
YCTONYMBOCTH KOMIUIEKCOB.




2 3 4
OKHCINTEIBHO- OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC IMPOLECCChl KaK VcTHBIN OIIpoC
BOCCTAHOBUTEJIbHBIC PCAKIMU IICPCHOCA 3JICKTPOHA. OKucIuTeIn U
PC€aAKIHH BoccTraHoButenu. CocTaBieHHue ypaBHeHI/Iﬁ

OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEaKIIMA,
IIPOTEKAIOIINX B BOJHBIX PaCTBOPAaX METOAOM
MOHHO-MOJIEKYJISIPHBIX TIOJIypEaKIUH.
KonnuecTBeHHBIE XapaKTEPUCTUKU OKUCIUTENIBHO-
BOCCTAaHOBUTEJbHBIX I1€PEXOA0B. DIEKTPOIHBIE
IIOTEHIIAAJIBI METAJIIOB. [ albBaHNYECKUH DIIEMEHT.
Bonopoanslii 251€KTpoa U BOJOPOIAHBIN HYJIb
oTcyeTa noTeHuuanoB. CTaHIapTHBIE YCIOBUS U
CTaHJApTHBIN MOTEHLIUAN OTypeakuuu. Tabmuist
CTaHJapTHBIX BOCCTAHOBUTEIIbHBIX MIOTEHIIUAJIOB.
Hcnonp3oBanne TaOIWYHBIX JaHHBIX JUIS OLICHKA
BO3MO>XHOCTH IPOTEKaHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM B CTAHIAPTHBIX
ycioBusX. YpaBHeHus HepHera juid moreHnuana
3JIEKTPOJIa U ISl peAoKc-peakiuu. Bisnue pH Ha
BEJIMYHHY [TIOTEHIMAJIOB BOJLOPOIHOIO,
KHMCJIOPOJHOTO Y APYTHX AIEKTPOJIOB. Y4aCTHE
BOJIbI B PEAKLMIX B KAUECTBE OKUCIUTEINS U
BOCCTaHOBHUTENS, 3aBUCUMOCTh 0T pH. Cxembl
Jlatumepa. DIIeKTpOJIN3 PaCTBOPOB U PacCILIaBOB,
IIPOLIECCHI, IPOTEKAIOIIME HA KaTOAE U aHOE, YUET
BJIMSHMS IUNIOTHOCTH TOKA HA 3JIEKTPOIHBIN
noreHuman. Kopposus MeramuioB, MEXaHU3M
JIEKTPOXUMHUYECKON KOPPO3UH, CIOCOOBI 3aLIUThHI
OT KOPpO3UH.

CrtpoeHue aToma.
IMepuoguueckuii
3aKOH U
nepuonyecKasn
cucreMa

Pa3BuTHe npencraBineHuil 0 CTPOCHUH aToma.
Mopenu Tomcona, Pezepdopna, moctynatsl bopa.
KBaHTOBO-KOPIyCKYJISIpHBIN Ayalu3M, TUIIOTE3A 1€
Bpoiins, BoIHOBas pUpoia MIEKTPOHA, TPUHIUIT
HeornpeneneHHocTH ['eiizen6epra. BomHoBas
¢byHkus snexktpoHa. YpasHenue Hlpenunrepa.
PaguanbHast 1 opOuTalibHas COCTABIISAIOIINE
BOJIHOBOH (yHKIMH. [IoHSITHE O KBaHTOBBIX UMCIIAX.
Iopsiaok 3amoTHEHNS HIIEKTPOHHBIX 000JI0UEK.
3aBUCUMOCTB YHEPIHH OpOUTaNel OT INIaBHOTO U
opOuTanbHOro KBaHTOBBIX uKcen. [Tpuniun [Taymu.
[IpaBuno Xynna. ITpaBuna KneukoBckoro.
IIepuonnueckuit 3akoH. Ilepuonnueckas cucrema
MenpneneeBa. CBoKCTBa aTOMOB: paaNyC, SHEPTHUS
HMOHU3AL1H, CPOJCTBO K JIEKTPOHY,
aneKTpooTpHuLareabHocTh (1o [Tonunry,
Mannukeny, Onpeny-PoxoBy), BaI€eHTHOCTb U
cTeneHb okuciaeHus. [lepuouuHOCTh B USMEHEHUU
CBOWCTB aTOMOB XUMHUYECKUX 31eMeHTOB. O01ine
CBOMCTBA Pa3IMYHBIX KJIACCOB XUMHUYECKHUX
JJIEMEHTOB.

YeTHBIR onpoc
Komnoksrnym
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CocrtaB atomuoro |CoctaB aTOMHOTO si7pa. JledexT Macchl. VYcTHbIl onpoc
saapa, 3aBHCUMOCTh YCTOMYUBOCTH sIJIEp OT YMcCiIa KomnnoxBuym
PAIMOAKTUBHOCTL |HYKJIOHOB. Pajin0aKTUBHOCTH. 3aBUCUMOCTh

CKOPOCTH paJHOaKTUBHOI'O paciaja oT Yncia
yactull. [lepron nonypacnana. SnepHsie peakuuu.
Peakuuu nenenus u cuHTE3a A1€p.

XuMHu4yeckas CBsi3b

[Ipupona xumudeckon cBsA3u. TunuanHas
3aBUCUMOCTD IIOTEHIMAIIBHON S3HEPTUH CUCTEMBI OT
MEXbsIIEPHOTO PacCTOSIHUSA. XapaKTePUCTUKU
XUMHMYECKOH CBSI3U: dHEprus, 1iuuHa. FloHHast cBs3b.
Pacuer sHEprun HOHHOM CBS3U U DHEPIUU
KPUCTAJLINYECKON PeIeTKU. BiausHue pazMepos
MOHOB U UX 3apsja Ha CTENEHb HIOHHOCTHU CBSI3H,
npaswio @asnca. OCHOBHBIE MOJIOXKEHUSA METOAA
BaneHTHbIX cBsi3elt (BC). Cnocob nmoctpoenust
BOJIHOBOM (yHKLUHU MOJIEKYJIbl. OObsCHEHHE
MIPUYMHBI YCTOMYMBOCTU MoJieKys B MeTozie BC.
HamnpaBiieHHOCTb U HAaCBIIIAEMOCTh KOBAJIEHTHBIX
CBSI3€H, G- U T-CBS3U, TEOPUS PE30HAHCA, TEOPHUS
ruOpuAU3aIi AaTOMHBIX OpOUTaIel, MEXaHU3M
00pa3oBaHMs JOHOPHO-aKLENTOPHO cBsA3U. MeTox
OTTaJIKWUBAHUS JIEKTPOHHBIX M1ap BaJICHTHOM
o6onouku (Merox ['miiecnn), 3aBUCUMOCTh
re€OMETPUM MOJIEKYJ OT KOJIMYECTBA U BUJA
NMEKTPOHHBIX Nap. OCHOBHBIE MTOJIOKEHHS METO1a
MOJIEKYJISIpHBIX opOuTaneit (meron MO JIKAO).
Crnioco6 mocTpoeHus BOJIHOBON (hYHKLIUU
MoJieKyibl. OObsCHEHUE MPUYNHBI YCTOMUHNBOCTH
Mouiekyn B Merone MO. Buas! aByxuneHTpoBeix MO
(cBs3BIBaIONINE U PA3PBIXJISIIOLINE Gs, Op, Osp, Od, Tp,
Ttd, Od — OpOUTANIN, TPUMEPHI HECBSI3BIBAIOLINX
opbOwuTaneit). DHeprernyeckue auarpaMmel MO
JIByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJI 37IEMEHTOB [
u Il nepuona. Ilopsaok CBA3U B MOJIEKYIIE.
MaruuTHbI€ CBOMCTBa BemecTB. [loctpoenne
sHepreTudeckux auarpaMMm MO 1ByXaTOMHBIX
rereposiiepHbIX Mosekys. [lonsaTue o
MHOTroLeHTpoBbIX MO, 00bsICHEHHE YCTOHYHUBOCTH
AIEKTPOHHOIS(HUITUTHBIX U
AJIEKTPOHHOU30BITOUHBIX COETUHEHUN METOI0M
MO. MexMOoIeKyIIpHOE B3aUMOICUCTBUE (CHITBI
Ban nep Baanbca): nunoss-aunonasHoe,
MHIYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMO/IEHCTBUS.
BonopoaHas cBsi3b: HHTEpHIpETaIUs B paMKax
Metos10B BC u MO, BriusiHue Hamu4uusi BOAOPOIHOM
CBSI3M Ha CBOICTBA BELIECTB. MeTayuinyeckas CBs3b.
OObsicHEeHHE CBOMCTB JUAJICKTPUKOB, METAJIOB,
IIOJIYTIIPOBOJIHUKOB C MCIIOJIb30BAaHUEM 30HHOM
Teopuu. THIBI KPUCTATUNINYECKUX PEILIETOK.

YceTHBII onpoc
KonnokBuym
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JedeKTbl KpucTayuIMYecKOi perieTKy,
KJaccuuKanus, BIUSHUE Ha 3JIEKTPUUECKUe
cBoyicTBa. [Ipn4rHBI OTKIIOHEHUH OT CTEXUOMETPUH
B COCTaBe€ TBEPABIX BewecTB. [IonsaTue o
JAJIbTOHU/IAaX U OEPTOIINAAX B TPAKTOBKE
Kypnaxkoga.

Boaopona, ero
coeUHEeHUsI

Bonopon B mpupoze. M3oTomnsl Bogopoaa.
BanenTHbie BO3MOXHOCTH aTOMa U XapaKTEpPHbIE
crerneHu okuciieHus. Monekyna Ho. [lonyuenue
BoJiopoa. duznueckre U XUMUYECKHE CBOMCTBA
MPOCTOTO BeliecTBa. B3aumoaencTeue kucuopoaa ¢
BOJIOPOIOM. MeXaHu3M peakiri BOA0po/ia ¢
KHCJIOpOoIoM. PacTBOpeHHe BO10pO/Ia B METaLIax
Hounst H u H™, koBaJIeHTHBIE, HOHHBIE U
METaJUIONOA00HBIE THIPUABI, THAPUIHBIC
KOMILICKCHI.

YceTHBII onpoc
KonTponbhas
pabota
KonnokBuym

10

p-3iemenTtsl VII
rpynmnsl

OO01as xapakTepuCTUKa IPYIIIbl, 0OCOOEHHOCTH
¢TOopa, CBOWCTBA MPOCTHIX BEILIECTB
(pacTBOPUMOCTD B pa3IMUHbIX PACTBOPUTENSX,
peaxkuus ¢ BOJIOM, XMMUYeCcKas aKTUBHOCTb,
TEepMHUYECKasi yCTOWYMBOCTS). ['a0reHoBOJ0POIbL:
CTPOCHHUE MOJIEKYII, PU3NIECKHAE U XUMHUECKHUE
CBOWCTBA, TEPMUYECKAsL YCTOMUUBOCTb.
CpaBHuTENbHAS XapaKTEPUCTUKA, KUCIOTHBIE U
BOCCTaHOBUTENbHBIE CBOMCTBA. DTOPOBOIOPOL,
BOJIOPOJIHAS CBSI3b B coeMHEHUsAX propa. CriocoOsl
IIOJIy4EHUS TAJIOT€HOBOIOPOI0B. 'anorenu b
METaJJIOB U HeMeTaioB. Bropuunas
MIEPUOJUYHOCTD B PALY KHCIOPOIHBIX COEIUHEHUIN
raJIOreHoB. MI3MeHeHNs CTpOeHus], yCTOMYUBOCTH,
KHUCJIOTHBIX U OKUCIIMTEIbHBIX CBOMCTB B sy
KHUCJIOPOJICOACpIKAITNX KUCIOT raioreHoB HI'O —
HI'O3 — HI'O3 — HI'O4 1 ux coneit. Oxcuabl
rajjoreHoB. COeIMHEHNs TaJIOreHOB APYT € APYTOM.
@®opMBbI CYIIECTBOBAHUS U CTPOESHUE MOJIEKYII.
XUMUYECKUE CBOMCTBA U METOABI TIOJTYyUYEHHUS.
Bsaumoneiictsue ¢ Bomoii. OOme cBOMCTBA
TICEBJIOTAJIOT€HOB.

YcTHBII onpoc
KonTponbhas
pabora
Komnoksrnym
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p-3y1eMenThI VI
Ipynunbl

OO01mas xapakTepuCTHKa TPYIIIbI, 0COOCHHOCTH
kuciopona. Kucrnopon B mpupose. BaneHTHbie
BO3MOKHOCTH aTOMa M XapaKTEePHbIE CTCTICHH
okucnenus. Ctpoenue monekyinsl Oz (metoq MO),
napamMarieTusm kucioposa. [lomyuenune
Kkucinopoja. Puznueckre 1 XMMUUYECKHE CBOMCTBA
MPOCTOTO BEIIECTBA. AJITIOTPONHUS KHCIOPO/Ia, O30H.
Oxcunsl 1 ux knaccudukanus. Boaa: crpoeHue
MOJIEKYJIBI, MEXXMOJIEKYPHOE B3aHMMOICHCTBHE U
CTPYKTYpa BOJbI B ®KHUIKOM U TBEPJAOM COCTOSIHUH,
AHOMAJIMM BOJIbI, XUMHUYECKHE CBOMCTBA. [Iepekuch
BOJIOPOJIA: CTPOCHHUE U CBOKCTBA.

YeTHBIN onpoc
KoHntponbHas
pabora
Komnoxksuym
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Honst 0%, 02, 027, 0%, . Cyniepokcusl,
030HU/IBI, UX B3aMMOJICHCTBHE C BOJIOM.
Monudukanuu cepsl, pazoBasi AuarpaMMa cepsbl.
XUMHUYECKUE CBOKMCTBA ITPOCTHIX BEIIECTB
3JIEMEHTOB MOJTPYIIHLI cepbl. [ UIPUABI Cephl,
CelieHa, TeJUTypa: CpaBHEHUE YCTOWYUBOCTH,
BOCCTaHOBUTEJIbHBIX CBOMCTB, KUCIOTHBIX CBOWCTB
BOAHBIX pacTBOPOB. Cynb(UIbl METAIIIOB,
cynbbansl U nonucynbpuasl. Kuciopoansie
COCIIMHEHUS CEePhI, CEJICHA, TeIUTypa: BTOPUIHAS
MEePUOJNYHOCTD, N3MEHEHUE KUCIOTHBIX U
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX CBONCTB B
psanax okcuaos (SO - SeO; - TeO, , SO3 - Se03 -
TeO3) 1 COOTBETCTBYIOIIUX KHCIOT. DIIEKTPOHHOE
CTpoeHue cynb(ur, OucynbGUT U CyabhaT-uOHOB.
Cepnas kucioTa u ee coiu. TuocepHast KHCI0Ta U
ee conu (Tuocynbdatel). [IpoaykTsl 3aMerieHus B
CepHOM KUCIIOTE: MOTUCYIb(ATHI,
raJIOreHaHTHIPUIbI, IIEPOKCO-KUCIOTHI.
[ToTMTHOHOBEIE KUCIIOTBI, CTPOCHHE ITOJIUTUOHAT-
HMOHOB. ['ajoreHuIpl cepel, celeHa, TeJuTypa.

12

p-3JieMeHThl V
rpynnsbl

OO0111ast XapakTepUCTUKA TPYIIITBL, OCOOCHHOCTH a30Ta.
CKJIOHHOCTh aTOMOB K 0Opa30BaHUIO IIETICH, KpaTHBIX
cBszel. [IpocThie BelecTBa: CTpOEHUE MOJIEKYJIbI
a30Ta, ero (PM3MYECcKre U XUMUYECKUE CBOWUCTBA,
mpo0sieMa CBA3bIBaHMST aTMOC(HEPHOTO a30Ta;
Moaudukanuu pocdopa, MbIIIbSIKa, CYpbMbl, BACMYTA.
OOr11as xapakTepUCTHKA TUIPUIOB: CTPOEHUE
MOJIEKYJI, TEpPMHYECKask YCTONUMBOCTb,
BOCCTaHOBHUTEIILHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
CBOICTBA. AMMUAK: (PU3NYECKUE U XUMUUECKUE
CBOMCTBa, CBOMCTBA JKHUJIKOIO aMMHaKa, CBOMCTBA
coseit ammonus. [ uapasuH, THAPOKCHIAMUH,
a30THCTOBOAOPO/IHAS KUCIIOTA, a3U/1-OH: CTPOEHHE U
cBoiicTBa. KucnopoHslie coeqMHeHus a30Ta. 3aKuch
a30Ta M a30THOBATHUCTAsl KMCIIOTA: CTPOSHUE MOJIEKYI U
cBoiictBa. Okeun azora (II) — crpoenne MoseKkyibl B
pamkax MetogoB MO u BC, ycToitunBOCTh HOHA
uutpozonus. Oxcrn azora (1) u a3oTucTas kucnora,
Hutputhl. Okenapl a3ota (IV): paBHOBecue B cucreme
NO2 — N2O4. Oxenp azota (V), a30THast KUCIIOTA:
CTPOEHHE MOJIEKYJI, OKUCIUTEbHbIE CBOWCTBA;
HUTPATBL: CTPOCHHE HUTPAT-HOHA, CBOMCTBA HUTPATOB.
Oxkcugpl hochopa, MBIIIBSIKA, CYPHMBI, BACMYTA:
YCTOHYHMBOCTB, KUCIIOTHO-OCHOBHBIE ¥ OKUCIIHTEITEHO-
BOCCTaHOBHUTEIbHBIE CBOMCTBA. CTpOEHHE OKCHIIOB
(hochopa, cTpoeHHEe KHCIOPOICOACPIKAIMX KUCIOT
(docdopa, KUCTIOTHBIC U OKUCTUTEITHHO-
BOCCTaHOBHTENBHBIE CBOMCTBA. | atoreHn sl
2JIEMEHTOB VA TpymniiblL.

YcTHBII onpoc
KonTponbhas
pabora
Komnoxksuym
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p-3ieMenTtsl IV
rpynnbl

OO1m1ast XxapaKTEepUCTHKA TPYIIIIbI, 0COOEHHOCTH
yraepoaa. CKIOHHOCTh aTOMOB K 00pa30BaHUIO
LIeTIEN, KPaTHBIX CBs3€i. BaneHTHOCTH, CTENEHU
OKHCJICHUS U KOOPAUHALMOHHbBIE YHCIIa,
XapakTepHBbIE SISl aTOMOB 3J1eMeHTOB. [IpocThie
BEIIECTBA: TUIII KPUCTAJUIMYECKUX CTPYKTYP
yraepoaa (anmMas, rpadur, kKapOuH), KpEMHHSI, 0JIOBA
(o, B, y-bopmbl), CBUHIIA; XUMHYCCKHE CBOMCTBA.
Bogopoausie coenuueHus yriepoja 1 KpeMHHUS:
CTPOEHUE, Pa3INYMs B PEaKIIMOHHOMN CITOCOOHOCTH.
Oxkcupsl yriaepoja: cTpoeHue, Gu3ndeckue u
XHMHYECKHUE CBOMCTBA (B3aMMOACHCTBHE C BOOM,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE CBONCTBA),
KapOOHUJIbI METAJIJIOB. YTOJbHAsI KUCIIOTA U €€
conu. OKCU KpeMHUs1, KpDEMHUEBBIE KUCIIOTHI,
CUJIMKATBHI. 3aKOHOMEPHOCTH B U3MEHEHUH
CTPOCHHS 1 XUMHUYECKHX CBOMCTB OKCUIOB U
ruapokcunoB Ge, Sn, Pb: KucI0THO-OCHOBHBIE U
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIbHBIE CBONCTBA.

YceTHBIT onpoc
KonTponbhas
pabora
KonnokBuym
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p-3;emenTsI 111
rpynnbl

3aKOHOMEPHOCTH B U3MEHEHUH AJICKTPOHHON
KOH(UTypaliu, pagycoB aTOMOB,
ANIEKTPOOTPHUIIATEILHOCTH 37IeMEeHTOB. OCcOOEHHOCTH
Oopa. BanenTHOCTH, CTETICHN OKHCIICHUS U
KOOPMHAIMOHHBIC YMCIIa, XapaKTEePHBIC JIJIsl aTOMOB
anemMeHTOB. Kpucrammueckas cTpykTypa, (hpusmueckue
Y XUMHYecKHe cBoicTBa Oopa. [lomydenue, crpoeHne u
CBOIfcTBa IMOOpaHa: BOCCTAaHOBHUTEIILHBIE CBOMCTBA,
peakis ¢ B0, 00pazoBaHe OOPrHIpUOHBIX
KOMILIEKCOB, MX CTpoeHHe. Bricime 60paHsb:
CTPOCHUE (DIIEMEHTHI CTPYKTYPHI), 3aKOHOMEPHOCTH B
n3MeHeHnu cBoicTB. bopupl. CTpoenue okcuaa 6opa
1 OOpHBIX KUCIOT. PaBHOBeCHs B pacTBOpax OOpHO#M
KHUCIIOTBI U €€ COJiel, 3aBUCUMOCTh OT pH.
JlnaroHaTbHOE CXOZICTBO OOpa M KPEMHUS Ha TIPUMEpPE
TUAPHJIOB, TATIOTEHU/IOB, OKCUIOB U OKCOKHUCIIOT.
Coenunenust 60pa ¢ a30TOM: aHAJIOTHSI C aJIMa30M U
rpaduTom. usnueckre U XMMUUECKHE CBOMCTBA Al,
Ga, In, T1. 3akoHOMEPHOCTH B I3MEHEHUN CBOMCTB
COeTMHEHNH (OKCHIBL, TUAPOKCH/IBL, TATIOTSHU/IbI)
AJIEMEHTOB B CTENEHH OKUcIieHus +3. KoMruiekcHbie
coenHeHHs. COeMHEHNUS B HU3IINX CTEMEHSIX
OKHCJICHHSI.

YcTHBII onpoc
KonTponbhas
pabora
Komnoksuym
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S-yjeMeHThI 11
IPynnbI

3aKOHOMEPHOCTH B U3MEHEHUH JIEKTPOHHOM
KOH(UTYypaluu, painycoB aTOMOB,
3JIEKTPOOTPHUIIATEIILHOCTH 3JIEMEHTOB.
Ocobennoctu Oeprinus (AuaroHaaIbHOE CXOACTBO C
anmoMuHueM). CBOMCTBA MPOCTHIX BEIECTB,
TUAPUAOB, TamoreHuA0B. OKCUIBI U TUIPOKCUIBI:
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB.
KomriekcHbie coetuHeHusl.

YeTHBIN onpoc
KoHntponbHas
pabota
Komnoksrnym
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16|s-3;1emenThI I rpynmnbl [3aKOHOMEPHOCTH B U3MEHEHUH 3JICKTPOHHOM YcTHblii onpoc
KOH(UTYypaluu, painycoB aTOMOB, Kontponbnas
3JIEKTPOOTPULATEIIBHOCTH JJIEMEHTOB. pabora
OcoOenHocTH TUTHA (AMArOHATIBHOE CXOJCTBO C Konnoksuym

MarHueM). CBOMCTBa MPOCTHIX BEIECTB:
B3aUMOJIEHCTBHE C KUCIOPOJIOM, BOJIOM.
3aKOHOMEPHOCTH B CTPOEHHMH U CBOMCTBAX
COEAMHEHUH ¢ KUCIOPOI0M, THIPOKCHU/IOB,
KapOOHATOB, raJIOT€HU/IOB.

17| HuepTHbIe ra3pl | DIEKTPOHHAA KOH(UTYpAIHs, 3aKOHOMEPHOCTH B | Y CTHBIN Ompoc
W3MEHEHUHU CBOMCTB aTOMOB U MPOCTHIX BemiecTB B | KoHTpoapHas
rpynie. [Tonyyenue, XumMuueckue cBOCTBa pabota
WHEPTHBIX Ta30B (B3aUMOJICUCTBHE C BOJIOH, cuHTe3 | KomnokBuym
Bbapnerra). Ctpoenue u cBoiictBa propumon
kceHoHa. KuciiopoaHble coeiMHEHNsI KCEHOHa.

18 Crtpoenue Koopaunanmonnas reopust Bepuepa. [lonstus: YcTHbIi onpoc

KOMILIEKCHBIX LIEHTPAJIbHBIA aTOM, JIUTAH/IbI, BHEIIHSIS U Komnoksuym
coeIMHEeH U BHYTpEHHsA c(hepbl KOMIUIEKCa, KOOPIUHAIIOHHOE

YUCIIO, ACHTAaTHOCTH Juranaa. Homenkiarypa
KOMIUIEKCHBIX COEMHEHHUH, U30MEPHUS
KOMIUIEKCHBIX COE€AMHEHUH.

CTpoeHne KOMIUIEKCHBIX COEIMHEHUN C MO3ULIAN
metona BC. ['uGpunusanms opouraneii npu
00pa30BaHUM OKTa3PUUYECKUX, TETPAdAPHUUECKUX U
KBa/IpaTHBIX KOMILIEKCOB. CIIMHCBSA3aHHBIE U
CIMHCBOOO/IHBIE, BHYTPU- U BHEIIIHEOPOUTANIbHBIE
KoMIUIeKchl, HepocTaTku Metoga BC. Teopust
kpuctamnyeckoro nous (TKIT). O6bscuenue
YCTOMYMBOCTH KOMIUIeKcoB. Paciienienue d-
opOuTanei IeHTPaJIbHOro aToMa B
KPHUCTAJUIMYECKOM I10JI€ OKTa’APUUIECKOrO0,
TETPA3APUUYECKOT0, TETPArOHAIILHO-
OMNMPaMUAATBHOTO U KBaIPaTHOT'O KOMILIEKCOB.
Hu3ko- 1 BBICOKOCIIMHOBBIE KOMILIEKCHI. CBSA3b
SHEPIUH PACUICIUIEHUS C OKPACKOM KOMIUIEKCA,
CHEKTPOXUMHYECKUN PSIJ TUTaHIOB. DHEPIHUs
ctabunm3anuu Kpuctamummyeckoro nois (DCKII).
Pacuer OCKII 151 okTasapudeckux u
TeTpa’ApuyecKkux komiiekcoB. [Tonstue 06

s dexre Ana-Temnepa. [Ipumenenne meroga MO k
KOOPIUHAIIMOHHBIM COEIMHEHUSIM - TEOPHUS MOJIS
muranaoB (TIT). [Toctpoenue sHEpreTHYecKux
nuarpaMMm MO 1151 OKTa3IpuyeCcKuX KOMILIEKCOB
0e3 yueTa U C y4eTOM U T-TIepEKPhIBAHHUS.
CpaBHeHUE pa3IMYHbIX METO/I0B ONUCAHUS
CTPOEHUS KOMILJIEKCHBIX COeTMHEHUM. Peakunn
KOMILIEKCO0Opa3oBaHus B pacTBopax. KoHCTaHTHI
HECTOWKOCTU M YCTOWYMBOCTH KOMIUIEKCHBIX
coeauHenuil. Kunernuecku nabuabHbIe U HUHEPTHBIC
KOMIUIEKCBI. MeXaHu3M peakifii oOMeHa JTUTaH 0B,

14
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19| d-3snementnl IV | DnekTpoHHAas KOH(pUTYpaIys, pa3Mep, VYcTHbIl onpoc
rpynnbl XapaKTepHbIEe CTENIEHU OKUCIICHUS U KounTponbHas
KOOPJAMHAIIMOHHBIE YHCJIa AaTOMOB 3JIEMEHTOB pabota
rpynnbsl. CBONCTBA MPOCTHIX BEIECTB, OKCUIOB U KomnnoxBuym
ruApokcuioB. CTPYKTypa CMEIIaHHBIX OKCHIOB
TUTaHa, XUMUS BOJIHBIX PaCTBOPOB, KOMILIEKCHbIE
coequHeHus. CoeTMHEHMSI TUTAHA B HU3IINX
CTETEHSIX OKUCIICHUSI.
20 d-3siemenTbI V DneKkTpoHHas: KOHPUTYpaIys, pa3Mep, XapakTepHble | Y CTHBIN OIpoc
rpynnbl CTENCHU OKUCIICHHS ¥ KOOPIMHALIMOHHBIE YhCIia KounTponbHas
aTOMOB 3JIEMEHTOB Tpytiibl. CBOMCTBA MPOCTHIX pabota
BeniecTB. CoeIMHEHHS JIEMEHTOB CO CTETIEHbIO KomnnoxBuym
OKHCIICHHSI +5: CpaBHUTEIbHAS YCTOMYMBOCTD,
paBHOBecHs B BOJIHBIX pacTBopax. CoeanHeHus
BaHA/MsI B HU3IINX CTETICHSIX OKHCIICHUSL.
21 d-3sements! VI DnexTpoHHasi KOHPUTYpalus, pa3mep, Y CTHBIN Onpoc
rpynmnsbl XapaKTEepHBIC CTETIEHU OKUCIICHUS U KonTponbHast
KOOPJUHAIIMOHHBIC YHCIIa aTOMOB 3JIEMEHTOB pabota
rpymibl. CBolcTBa npocThix BemiecTB. Coenunenus | Komiokuym
AJIEMEHTOB CO CTETIEHbIO OKHCIIEHUS +6:
CpaBHUTEIbHASI YCTOWYUBOCTH OKCHUIOB, KUCTIOT,
AHMOHOB, OKHCITUTENIbHASL CIOCOOHOCTD,
paBHOBECHSI B BOJHBIX pacTBOpax, U30- U
reTepOINOINCOSAMHEHNS, COSTUHEHUS C CEPOH.
CoeMHEHUS XpoMa B HU3IIIAX CTETICHSIX
OKUCJICHHS, CBOMCTBA OKCUAOB U THIPOKCHIOB.
Coenuuennst Mo u W B HU3KHUX CTEIIEHSIX
OKHCIICHHS: “CUHU” U “OpOH3bI”.
22| d-anementsl VII  |DnekTponHast KoHpUTYypaIus, pa3mep, VYcTHbI# onpoc
rpynnsl XapaKTepHbIE CTEIIEHU OKUCIICHUS U KonTponbHas
KOOPJAMHAIIMOHHBIE YHCJIa aTOMOB JIEMEHTOB pabota
rpynmnbsl. CBolicTBa nmpocThix BemiecTB. Coenunenus | KomnokBuym
Maprasiia B CTEeHsIX OKUCIeHus +2, +3, +4, +6,
+7: cBOICTBA (KUCIOTHO-OCHOBHBIE U
OKHCITUTETHFHO-BOCCTAHOBUTEIBI'HBIE) OKCHUIOB U
ruapokcu1oB. CoeTMHEHNUs 3JIEMEHTOB CO
CTENIEHBIO OKHUCIICHHS +7: CpaBHUTEIIbHAS
YCTOMYMBOCTH OKCHJIOB, KUCJIOT, aHHOHOB,
OKHUCJIUTEJIbHAs CTIOCOOHOCTb.
23| d-saementnl VIII  |DnexrpoHHas KOH(MUTYpaIHs, pa3Mep, XapakTepHble | Y CTHBIN OIpoc

rpynnbl

CTEMEHH OKUCIIEHUS U KOOPIMHAIIMOHHBIE YHCIIa
aTOMOB JIEMEHTOB IPYIIIbL. DJIEMEHTBI IO PYIIIBI
KeJe3a: CBOMCTBA IMPOCTHIX BEILECTB, YCTOHUMBOCTD
COEJIMHEHMI CO CTENEHBIO OKUCIIECHHS 12 1 +3,
KHCJIOTHO-OCHOBHBIE Y OKHCIIUTEBHO-
BOCCTaHOBHUTEIILTHBIE CBOMCTBA OKCUIOB U
ruApoKcHI0B. KoMIuieKkCHbIe coeTMHEHNSI.
Coenunenus xenesza(VI). DnemeHTs! MOArpyIbI
IUIATUHBL: CBOIMCTBA IMPOCTHIX BEILIECTB (PEAKLIUU C
KHCJIOTaMH, HEMETAJUIAMM ), COIIOCTaBJIEHUE CBOICTB
COEJIMHEHHH B pa3iIMYHBIX CTENICHSIX OKHUCIICHUSI.

KoHntponbHas
pabota
Komnoksrnym
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1 2 3 4
24|d-3memenTnI I rpynnel | DneKTpoHHAS KOHPUTYpaLHs, pa3Mep, VYcTHbIl onpoc
XapaKTEepHbIE CTEIIEHU OKHUCIICHUS U Kontponbnas
KOOpPJMHAIIMOHHBIE YUCIIa aTOMOB 3JIEMEHTOB pabota
rpynmnbl. CBolicTBa MpocThiX BenlecTB. Coeaunenus | KomokBuym
9JIEMEHTOB B CTENEHIX OKHUCIeHusa +1, +2, +3.
25| DyieMeHTBI MO0OYHOI |DIIeKTpOHHAsI KOH(UTypalus, pa3Mep, YcrHblit onpoc
noarpynnsr I1 XapaKTEPHBIE CTEIICHU OKUCIICHUS U KoHntposbHas
rpynnsbl KOOPJMHALIMOHHBIE YKCJIa aTOMOB 3JIEMEHTOB pabota
rpynnsl. CBOMCTBa MPOCTHIX BELIECTB (MECTO B Komnoxsuym
psy HANpPSDKEHUH, MPUYMHA HHEPTHOCTH PTYTH).
CoenMHeHNs IEMEHTOB B CTEIIEHU OKUCIIEHUS 12.
Non Hgr?*.
26| DyieMeHTHI MO00YHOI |DJIEKTpOHHASI KOH(PHUTYpaIus, pa3Mep, XapaKTepHbIe| Y CTHBIH OIPOC
noarpynnsi 111 CTENEHU OKHUCIEHHMS W KoOpAuMHauuoHHble uucia| KontponbHas
rpynmnsl aTOMOB pEAKO3eMENIbHbIX 23jieMeHTOB. (CBolcTBa pabora
MPOCTBIX  BEIIECTB, OKCHUJIOB M TruapokcuaoB| Komnoksuym
9JIEMEHTOB B  COCTOSHMM  OKUCIeHus  +3.
YCTONYMBOCT ~ COEAMHEHUH  CO  CTENEHBIO
oKucieHus +2 u +4.
AKTUHUN U aKTUHOUJIBL: CpaBHEHHE dHEpruit Sf-,
6d- u 7s-opOuraneii, HAX0XICHHE B IPUPOJIC,
CHOCOObI MOTYyYEHUSs], YCTOUYUBOCTD CTENEHEH
okucneHus +3, +4, +5 u +6 114 371€MEHTOB TIEPBOM
MIOJIOBUHBI Psifia, aHAJIOTUA ¢ d-3JIeMEeHTaMH,
COEJIMHEHUS CO CTENEHbIO OKUCIEHUS +3 JUIs
9JIEMEHTOB BTOPOW MTOJIOBUHBI PSAIA.
2.3.2 3aHATHA CEMHHAPCKOI0 THIIA.
dopma
HaumenoBanue pasziena .
Ne (TeMbI) Temaruka NpakTUYECKUX 3aHIATHH (CEMUHApPOB) TEKYLIETO
KOHTPOJIA
1 2 3 4
1. CrexnoMeTpuyuecKre pacyeTsl Pewmenne 3anau
OCHOBHbBIE OHATHS U
3aKOHBI XUMHUU Konrpoubhas
pabota
2. |DHepreTHKa u TepMoXuMHUUYECKHE paCUEThI Pemenue 3anau
HaIIpaBJICHUE Konnoksnym
XMMHUYECKHUX POLIECCOB
3. CKOpOCTh XMMUYECKOM peakuuy U XumMuieckoe | Pemenue 3amaq
Xumunueckass KHHETHKA
paBHOBECHE. Konnoksuym
4. IMuorokomnoHeHTHbIe |KoJIMraTuBHBIE CBOMCTBA PACTBOPOB Pemmenue 3agau
CHCTEMBI; pacTBOPHI Kontponbnas
paborta
5. |[MHOrOKOMIOHEHTHbIE |DJeKTponuTHieckas auccouunanus. Pacuer pH | Pemenue 3agau
CUCTEMBI; paCTBOPHI PacTBOpPOB. KonTponbHas
pabota
6. |OKHUCIUTEILHO- MeToa HOHHO-MOJIEKYJISIPHOTO OasaHca. Pemmenue 3agau
BOCCTAaHOBUTENbHbBIE DNEeKTPOAHBIC MOTEHIUANBI.
peakuumn
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2

3

4

CrpoeHue aToma.
[Tepuonuueckuii 3aKoH
U TIepUOInYeCcKast
cucTeMa

Crpoenue atoma. KBaHTOBBIE UnCIa.
3a110JHEHHUE HJIEKTPOHHBIX 000JI0YEK.

Pemenue 3agau
Komnoksuym

XUMHYeCKas CBA3b

Xumnueckas cs3b. Meton BC. I'eomerpust

Mosekyit. [ ubpuauzanmsi.

Pemenue 3agau
KomnokBuym

XUMH4YecKas CBA3b

Meroa MO JIKAO. IToctpoenue
HHEPreTUYCCKUX TUarpaMM MOJICKYJI.

Pemenue 3agau
Komnmoksuym

10.

p-3nements! VII rpynmst

T'anmorens! u ux COCAUHCHHUA.

Pewenune 3anau
KonTponbhas
paborta
Komnoksuym

11.

p-3nemenTsl VI rpynmsl

XabKOTreHbI U X COCAMHCHUA.

Pewenne 3anau
KonTponbhas
pabora
Konnoksuym

12.

P-37EMEHTHI V TPYIIIIBI

OnemeHTH! V A rpynimsl.

Pemenue 3amau
KonTponbhas
pabora
Konnoksuym

13.

p-anemenTsl [V rpynmsl

Onements! IV A rpynmsl.

Pemenue 3amau
Kontponbnas
pabora
Komnoksnym

14.

p-anementsl I, 11 u |
TpyII

Onements! A, 1A u 1A rpynmn.

Pewenne 3anau
KoHntponbHas
pabota
Komnoksnym

15.

Komiuiekcurnie
COEITMHEHUS

KomMmnnexkcubie COCOUHCHUA

Pewenne 3anau
KoHntponbHas
pabota
Komnoksuym

16.

d-anemenTsl VI rpymis

XpOM 1 €ro COCAMHCHUA

Pewenne 3anau
KoHntponbHas
pabora
Konnoksnym

17.

d-anementst VII rpynmsr

MapraHeu " €ro COCANMHCHUA

Pewenune 3anau
KoHntponbHas
pabota
Konnoksnym

18.

d-saemenTsr VIII
IPYIIIBI

JKeneso, ko0anbT, HUKEIb

Pewenne 3anau
KoHntponbHas
pabota
Konnoksnym

19.

Onementsl [ u |l
MOOOYHBIX MOATPYIIT

OnemenTs! I u |l mo6o4HBIX OATpYII

Pemenue 3agau
KoHntponbHas
pabota
Komnoksuym
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2.3.3 JlaGopaTopHble 3aHATHSA

HaumenoBanue 1abopaTopHbBIX paboT

®dopma
TEKYIIETro
KOHTPOJIS

2

3

[TpaBuiia 6e3omacHocTH pu padore B tabopaTtopuu. OCHOBHBIE TPUEMBI
paboThI B XUMHYECKOH JJaOOpaTOpUH. XUMHUECKUE ITOCY/AA, PEAKTUBBI,
HarpeBaTesbHbIe puOopsl. [IpoBeeHre XUMUYECKOr0 HKCIIEPHUMEHTA.

Otyer no
n1abopaTopHOii
pabore

Onpenenenne aTOMHON Macchl METaJLIa U MOJIEKYJISIPHOM Macchl rasa.

Otyer no
nabopaTopHOI
pabote

OHpe,I[CJ'ICHI/IC OKBHUBAJICHTHBIX MAaCC IIPOCTHIX U CJIOKHBIX BCUICCTB.

Otuer no
nabopaTopHO
pabore

XuMuyeckas TCPMOINHAMHKA.

Otyet no
nabopaTopHOI
pabore

CKOpOCTB XUMHNYCCKHUX peaKHHﬁ. XHUMHYECKOE PaBHOBCCHC.

Otuer no
nabopaTopHO
pabore

PacTtBOpbI.

Otuer no
nabopaTopHO
pabore

QHGKTpOHHTH‘IeCKaﬂ JUucconuanus.

Oruer no
n1abopaTopHOii
pabore

PaBHOBecHS B pacTBOpax 3JICKTPOJIUTOB.

Oruer 1o
nabopaTopHOi
pabote

I'ereporenHsle paBHOBECHSI.

Otuer no
1abopaTopHOii
pabore

10.

I'mpponus comen.

Otuer no
nabopaTopHOi
pabote

11.

OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC PpCaKuu.

Otuer no
n1abopaTopHOii
pabote

12.

Brigenenue u I/IILCHTI/I(I)I/IKaI_II/I}I MMPOAYKTOB pCaKINU.

Oruer 1o
nabopaTopHOit
pabote

13.

MeToabl OYHMCTKH BEIIECTB.

Oruer 1o
nabopaTopHOit
pabote

14.

CtpoeHnne aToma. XUMHUYECKasl CBA3b.

Konnoksnym

15.

[Tpodeccopckas 3anaya.

Oruer 1o
nabopaTopHOit
pabote
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3

16.

Kucnopoa, Bogopo, Boja, epeKkuch BOAOPOIa.

Otuer no
nabopaTopHOI
pabote

17.

I'ajgoreHsl.

Otyer no
"1abopaTopHOii
pabore

18.

Cepa.

Otuer no
nabopaTopHOI
pabote

19.

A30T.

Otyer no
1abopaTopHOii
pabore

20.

docdop, cyppMa, BUCMYT.

Otyet no
nabopaTopHOI
pabore

21.

Yrnepoa, KpeMHHH, 0JI0BO, CBUHEIL.

Otyet no
nabopaTopHOI
pabore

22.

bop, anmromuuwmii.

Otuer no
nabopaTopHO
pabore

23.

bepwinuii, marauii. [llenounozemenbubie MeTaibl. [llenoynbie MeTaIbI.

Otuer no
nabopaTopHO
pabote

24,

CuHTE3BI COGI[I/IHGHI/Iﬁ HCIICPCXOAHBIX 3JICMCHTOB.

Oruer no
n1abopaTopHOii
pabore

25.

Kommexcabie COCIMHCHMUA.

Oruer 1o
nabopaTopHO
pabote

26.

Twuran. Banaauii.

Otuer no
1abopaTopHOii
pabore

217.

Xpowm, monubieH, Bolbhpam.

Otuer no
nabopaTopHOit
pabote

28.

Maprasner.

Otuer no
"1abopaTopHOii
pabore

29.

’Kene3o, k00aabT, HUKEb.

Oruer 1o
nabopaTopHOit
pabote

30.

Menp, cepebpo. Llunk, Kagmuii.

Oruer 1o
nabopaTopHOit
pabote

31.

CuHTE3BI COCTMHEHUN MTEPEXOAHBIX AJIEMEHTOB

Ortuer o
1abopaTopHOii
pabore
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2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTbl — He PeyCMOTPEHbI

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 JUCHUILIMHE (MOYJII0)

Ne

Bun CPC

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
TI0 BBITIOJIHEHHIO CAMOCTOSITEIBHON paboThI

1

2

3

[TpopaboTka yueGHOTO
(TEOpPETHYECKOTO)
MaTepuasa

1. AxmeroB, H.C. OOmas u HeopraHudeckas XUMHSI
[DnexTponHbIii pecypc] : yued. — DnekTpoH. gaH. — CaHKT-
[etepbypr : Jlans, 2014. — 752 c. — Pexum npocryma:
https://e.lanbook.com/book/50684

2. TI'punByn, H. Xumus snemeHtoB: B 2 T. (KOMIUIEKT)
[DnexkTponHsbIil pecype] : cmpas. / H. I'punByn, DpHio A.. —
OnekTpoH. naH. — MockBa : M3parensctBo "Jlaboparopus
3Hanui", 2017. — 1348 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/94157

3. Metoauueckue peKOMEHJalluy K OpraHu3aliy ayIMTOPHON U
BHEAYIUTOPHOW  (CaMOCTOSATENBbHOW)  pabOThl  CTYIEHTOB:
Meronuyeckue ykazanusa / coct. T.II. Cropoxenxo, T.b.
[Tounnok, A.B. becrianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

[ToaroroBka k
nabopaTopHBIM paboTam

1. IlpakTuky™m no oOuieit 1 Heopranudecko xumuu [ Tekcr] :
yueOHoe rmocobue A cTy1eHTOB By30B / AnnkGeposa JI. FO. u
ap. - M. : BIIAIOC, 2004. - 319 c. : un. - (Ilpaktuxym st
BYy30B). - bubnmorp.: c. 311. - ISBN 569101143X

2. Kocteipuna, T.B. (Ky6I'Y). O6mas xwumus [Tekcr]
nabopatopubiii npaktukym. [Y. 1] / T. B. Kocteipuna, T. II.
Cropoxenko, B. A. Bonbeiakun ; M-Bo 00pa3oBanus u Hayku Poc.
®enepanun, Kybanckuii roc. yH-T. - Kpacnonap : [Ky6anckuit
rocynapcTBeHHbli yHuBepcuter], 2015. - 113 c.

3. Kocteipuna, T.B. (Ky6I'Y). O6mas xumus [Tekcr] :
nabopartopubiit paktukyM. Y. 2 / T. B. Kocteipuna, T. I1.
Cropoxenko, B. A. BonbsiHkHH ; M-Bo 00pa3oBaHusl U HAyKH
Poc. ®enepanun, Kybanckwuii roc. yu-T. - Kpacuonap :
[Kybanckuit rocynapctBeHHbli yHuBepcutet], 2016. - 97 c.

4. MeTtonnyeckue peKOMEHAAlNK K OpraHu3aluy ayAUTOPHON U
BHEAYJIUTOPHOM (CaMOCTOSATENbHON) pabOTHI CTYICHTOB:
Metonudeckue ykazauus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacuonap: KyGaunckwuii
roc. yu-T, 2018. 89 c.

MeTtoaudeckue peKOMEHAANN K OpraHU3alui ayJUTOPHON U
BHEay/IUTOPHOMH (CaMOCTOSATENBHON) pabOThI CTYI€HTOB:
Mmetoauueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.
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[N

2 3

3. [TonroroBka k 1. AxmeroB, H.C. OO0mas u HeopraHudeckas XUMHI
TEKYyIIEeMY KOHTPOJO |[DneKTpoHHBIH pecypc] : y4ed. — DnekTpoH. naH. — CaHKT-
[etepbypr : Jlans, 2014. — 752 c. — Pexum npocryma:
https://e.lanbook.com/book/50684

2. TI'punByn, H. Xumus snemeHtoB: B 2 T. (KOMIUIEKT)
[DnexTponnsiii pecype] : cnpas. / H. I'punByn, OpHmo A.. —
OnekTpoH. naH. — MockBa : M3parensctBo "Jlaboparopus
3Hanuit", 2017. — 1348 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/94157

3. MeTtoauueckue peKOMEeH1allii K OpraHu3aliy ayIuTOPHOHN U
BHEAyIUTOPHOH (CaMOCTOSTENBHOMN ) paOOThI CTYICHTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
roc. yH-T, 2018. 89 c.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocTrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPHUATHS UH(DOpMALINU:

JUig nu1 ¢ HapyIIeHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeTHMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

3. O0pa3oBaTesbHbIEC TEXHOJIOTHH.

B cootBerctBuM ¢ TpeboBanusmMu GPI'OC BO no HampaBieHHI0 «XHUMHUS» peanu3anus
KOMIIETEHTHOCTHOT'O IOAX0/1a IPeAyCMaTpUBAeT HIMPOKOE UCIIOJIB30BaHUE B YUEOHOM Ipolecce
aKTUBHBIX M MHTEPAKTUBHBIX (hOpM IpoBeAeHUs 3aHATUH. MHTepakTuBHOE OOyueHHe - MyTh K
YIPaBJIEHUIO CUCTEMBI CAMOCTOSTENIbHOW PA0OTHI CTYAECHTOB.

TexHon0rUA MHTEPAKTUBHOTO O0YYEHHUS 3aKJII0YAETCsl B TOM, YTO Ha MPOTSHKEHUHU BCETro
y4eOHOr0 BPEMEHH MPOUCXOJUT OOMEH MHEHMSIMM, BBICIYLIMBAIOTCA M OOCYXJAIOTCS pa3HbIe
TOYKH 3PEHUsl CTYAEHTOB. MHTepakTHBHBIE METOIABI - 3TO CHOCOOBI IEJIEeHANPABICHHOTO
YCUJIEHHOTO B3aUMOJECHCTBHUSA IPEMOIaBATENN U CTYACHTOB 110 CO3/IaHUI0 ONITUMAJIBHBIX YCIOBUI
npotiecca 00y4eHHs.

Opranusanus W3yd4eHHs MaTepuanga Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JeSITeIbHOCTHOTO TI0/IX0/1a M PEKOMEHIAIMi MT03TalTHOTO (HOPMUPOBAHMS YMCTBEHHBIX ACHCTBUI.
IIpy 0CBOCHMM TUCHUIIIMHBI UCTIOIB3YIOTCS KaK TPAJAUIMOHHBIE, TAK U HOBBIE NEAArOrM4ecKue
TexHoJIoTuH. Jlekuuu 1 1abopaTOpHbIe 3aHATHUS SBISAIOTCS TPAJUIHMOHHBIMHU MPH OOyUYEHHH B
By3aX M CIOCOOCTBYIOT (DOPMHUPOBAHHMIO Yy CTYIEHTOB ©a30BbIX 3HAHUI, OCHOBHBIX
MBICJIUTEIIBHBIX OIllepaluii, PA3BUTHUIO JIOTUKH. JIEKIIMM HOCAT MOTHBAL[MOHHO-II03HABATEIIbHBIN
xapakrep. JlabopaTopHble 3aHATUS SBISIOTCS CaMOCTOSITENbHBIMM M HMMEIOT IPOOJEMHO-
NOUCKOBBIA xapakrtep. JlabopaTopHyio paloTy, BBINOIHSAEMYIO CTYJCHTOM, MOXHO CUYHMTATh
npoOJeMHON CUTyallMell M €€ pEelIeHHE IMO03BOJIET PEeaTU30BaTh TBOPUYECKYIO JAEATENBHOCTb,
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pa3sBUTh KOMMYHHKATHBHYIO CIOCOOHOCTh Ka)KJJOTO CTYIEHTa, HAYYUTh €ro apryMEHTHUPOBAHHO
BBbIPa)KaTh CBOM MBICJIM B IPUCYTCTBUHU JAPYI'UX, Pa3BUBATh HABBIKH IKCIIEPUMEHTAILHON PaOOTHI.
B kauecTBe CIOBECHO-HAIJISIIHOTO METOAAa OOYyYEHHs HCIOIb3yeTCs JAEMOHCTPALlMOHHBIN
XUMHUYECKHM OKCIIEPUMEHT, KOTOPBIM IPOBOAUTCA IPU YTEHUU JIEKIUM W INPOBEICHUH
7a00paTOPHBIX 3aHATUH. JIEeMOHCTPALIMOHHBIA 3KCHEPUMEHT I103BOJISIET IIPENOAABATEIIO
chopMHpOBaTh UHTEPEC K MPEAMETY y CTYIEHTOB, 00ydJaeT mpueMaM TEXHHKH J1JabopaTOpHOIro
SKCIepUMEHTa. JIeMOHCTPallMOHHBIM AKCHEPUMEHT - HCTOYHUK MPUOOPETaeMbIX CTYAEHTOM
3HAHUM, HABBIKOB, YMEHHUH; CPEICTBO NPOBEPKH MCTUHHOCTH BBIABUIAEMBIX I'MIIOTE3, PEILICHUS
y4eOHBIX U MCCIIEI0BATEIBCKUX IPOOIIEM.

Jns noBbimieHust 3((HEKTUBHOCTH Y4eOHOrO Ipoliecca MCIOJIB3YIHOTCS CIEIYyOLHe
o0Opa3oBaTeNbHbIE TEXHOJIOTHH: HH(OPMAIIMOHHO-PAa3BUBAIOIIIE TEXHOJIOTUH, HAIIPABJICHHbIC HA
(bopMHpOBaHUE CUCTEMbI 3HAHU, 3alIOMUHAHUE U CBOOOIHOE onepupoBaHue UMHU. Mcnonb3yercs
METOJl MPOOJEMHOIO M3JIOKEHUS MaTepuala, CaMOCTOATENIbHOE W3y4YCHHE JIMTEpaTyphl,
IPUMEHEHHE HOBBIX MH(POPMAILIMOHHBIX TEXHOJIOTHH /17151 CAMOCTOATENILHOTO MONOJHEHN S 3HAHUHM
BKJIIOYAsl MCII0JIb30BAHNE TEXHUUYECKUX U 3JIEKTPOHHBIX CPEICTB HH(OPMALINY; IEATEIbHOCTHBIE
IPAaKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTUHM, HaIpaBiIeHHble Ha (HOPMUPOBAHHE CHUCTEMbI
npo(eCCHOHANBHBIX  IPAaKTUYECKUX  YMEHUH MpU  IPOBEACHUM  SKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM, 00€CIIeYMBAIOINX BO3MOKHOCTh KaYECTBEHHO BBIMOIHATh NPOPECCHOHATBHYIO
NeSITeIbHOCTD; Pa3BUBAIOIINE MPOOIEMHO-OPUEHTHPOBAHHBIE TEXHOJIOTUH, HAIpPaBICHHBIE Ha
(dbopMHpOBaHUE U pa3BUTHE TPOOIEMHOI'O MBIIIUIEHUS, MBICIUTEIbHOM aKTUBHOCTH, CHOCOOHOCTH
BUACTh M (hopMynupoBaTh MpOOJIEMBI, BBHIOMPATh CIIOCOOBI M CPEICTBA JUIS UX PEUICHHUS,
TE€XHOJIOTHH JMYHOCTHO-OPUEHTHUPOBAHHOIO o0yueHus, IIO3BOJIAIOIINE CO3/1aBaTh
UHAMBHUAYaJIbHbIE 00pa30BaTE/IbHBIE TEXHOJOIMHM, OOECHEYMBAIOIIME YYEeT pPa3JIMYHBIX
crocoOHOCTe  O0ydaromux, CO3J4aHUE HEOOXOMMMBIX  YCIOBUH  JJs  pa3sBUTHS — MX
MHAUBUAYaJIbHBIX OCOOEHHOCTEH.

JUis MHBAIMIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3J0POBbSI MOTYT OBITbH
HCIIOJIb30BaHBI o0pa3oBaTebHbIE TEXHOJIOTHH, MTO3BOJIAIOIINE MIOJIHOCTBIO
WH/IMBUYaJIN3UPOBATh COJEPKAHNE, METO/IbI M TEMITBI YU€OHOM AeATeNbHOCTH, BHOCUTH BOBPEMS
HEO0OXOUMbIE KOPPEKTUBBI KaK B JI€ATEIbHOCTh CTYAECHTAa-UHBAIMIA, TaK U B JIEATEIbHOCTH
[IPETO1aBaTells.

Bun 3anarus Hcnonb3yembie MHTEpaKTUBHBIE TexHONMOTHKM | KomudecTBo
4acoB
JlabopaTopHbIie paboThI becenpl, pa3bop curyamui, mpe3eHTAIM 90
pa3paboTok, KoHDepeHIIH
Hroro 90

4. OneHo4YHbIe CPeACcTBA VI TEKYILIEero KOHTPOJIsl yCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTalmu.

B cootBerctBum ¢ [lomokeHreM O MPOBEACHWH TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
IpOMEXyTOuHOU arrectauuu oOyuatomuxcst KyOI'Y u ero ¢unmanos, Tekymuil KOHTpOIb
YCIIEBa€MOCTH CTYIEHTOB ITPOBOJIUTCS B IIEJISIX COBEPIICHCTBOBAHUS U HETIPEPHIBHOTO KOHTPOJIS
KadyecTBa 00pa30BaTEILHOTO Mpoliecca, MPOBEPKE YCBOCHUS YUeOHOTO MaTepHaia, akTUBU3aluu
CaMOCTOSITENIbHOM pabOThl CTyA€HTOB. TeKyInUi KOHPOJIb 3HAHUM CTYJEHTOB OCYILIECTBISETCS
MOCTOSIHHO B T€YEHUM y4eOHOro roja. Buabl TeKyIero KOHTPOJIs: YCTHBIH ONpOC U pelieHue
pacyeTHBIX 3a/la4 HAa CEMHHAPCKUX 3aHATHSX, 3allUTa JJAOOPAaTOPHBIX PadOT, KOJUIOKBUYMBI H
KOHTPOJIbHBIE PabOThl B paMKax J1abOpaTOpPHBIX pabOThI, MPOBEpPKa 3HAHUIM MO pe3yibTaTaMm
CaMOCTOSITENIbHOW PabOThI CTYAEHTOB, OLICHKA aKTUBHOCTH CTYJICHTA Ha 3aHSTHUSAX.

OCHOBHBIM BHJIOM TEKYILEIO KOHTpPOJIS 3HAHUH CTYICHTOB OYHOM (hopMBI OOydeHHS
ABIISICTCA BHYTPUCEMECTpPOBas aTTECTallUs, KOTOpas MPOBOAMUTCA OAMH pa3 B CEMECTp B
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00513aTeIbHOM MOPSAIKE Ha BCEX KypcaxX B COOTBETCTBUH C rpadukoM yueOHOTO mpoliecca JaHHOTO
ceMecTpa M 3aBepLIaeTCsl He O3JHEE YEM 3a MECSL O Hayaia POMEXYyTOYHOM aTTeCTalllH.

[TpomexyTouHasi aTTecTanys MPOBOAUTCS IO JaHHOW AMCHUIUIMHE B (opme 3adera U
9K3aMEHA.

4.1 ®oHA OLIEHOYHBIX CPEICTB /IJIS MPOBeeHHs TeKYIero KOHTPOJIS.
B nmomrom 06veme @OC odopmIiieH Kak MPUITOKEHHE K TPOrpaMme

4.1.1 Ilpumepsl BONPOCOB /IJIsl YCTHOT'O ONIPOCA HA CEMHUHAPCKUX 3aHATHHSX
Tema «I"ajioreHBI U X COETUHEHUSD

1. KakoBa snekTpoHHast KOHGHUTypamnus aToMoB d51eMeHToB 17-i rpynnsl? Kakue crenenn
OKHUCJIGHHUS XapakTepHbl uig 3TUX djeMeHToB? IlpuBenuTe mnpUMepsl COSAMHEHHM 3THUX
DIIEMEHTOB B PA3IMYHBIX CTETICHAX OKHCIICHUSI.

2. Kak wmenstores mo rpynme F-CI-Br-I: a) paguycel atomoB, 0) mepBblii MOTEHIIHAI
MOHU3AIUH, B) 3JICKTPOOTPUIIATETILHOCTh AaTOMOB?

3. Kak monydaroT rajoreHsl B BHJAE MPOCTHIX BEIIECTB B MPOMBIIUIEHHOCTH H B
naboparopun? Hanummure ypaBHEHUSI COOTBETCTBYIOINX PEAKIIUM.

4, Kak H3MEHSIOTCS OKHCIHMTENbHBbIC CBOWCTBA B psiay ranoreHoB Fo—Clo—Bro—I1o?
[IponmntocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MPUMEPAMH XUMHUYECKUX peakuuid. B yem
MPOSBIISIIOTCA 0COOEHHOCTU (PTOpa MO CPABHEHUIO C IPYTUMU raynioreHamu? J[jas oKuciIuTenbHo-
BOCCTaHOBUTEIIBHBIX MPOLECCOB HAMMUIIUTE dJIEKTPOHHO-MOHHBIE YPaBHEHUS ITOITYPEAKITHIA.

5. Kak wu3mensiercs B psagy ranoreHoBomoponoB HF-HCI-HBr-HI: a) mexaromuoe
paccrosinue H-Hal, 6) mpouHoCTb CBSI3H, B) KMCIOTHBIE CBOMCTBA UX PACTBOPOB B BOJE?

6. Kak n3MeHsIFOTCSl BOCCTaHOBUTEIBHBIE CBOWCTBA B sy ranoreHoBogopoaos HF-HCI-
HBr-HI? Ilpowmnmtoctpupyiite 3Ty 3aKOHOMEPHOCTh IpHUMEpaMH XHMMHUYECKHX peakuuil. Kak
MOJTy4aloT TaloreHBOAOPOAbI? ISl OKUCIMTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB HAIMMUIIINTE
AIIEKTPOHHO-MOHHBIE YPAaBHEHUS TTOTYPEaKITHiA.

7. Kak ramoreHsl pearupyrT ¢ Bojoi? Hamummre ypaBHEHHS COOTBETCTBYIOIIHMX
peakuuii. JlaiiTe onpeneseHne peakiuuu JUCIPONOPIHOHUPOBAHUA.

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

9. Kak mensirorest okucnutenbHbie cBoiictBa B psgy HC1I0-HCIO2-HCIO3-HCIO4?

10. ComoctaBsTe 110 psixy okcokuciaor HClO3-HBrOs-HIOs: a) okuciautensHbie CBOWCTBA,
0) KHUCIOTHBIE CBOMCTBa, B) TEPMHUYECKYI) YyCTOMUMBOCTh. Hamwummrte ypaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.

4.1.2 Tlpumepbl pacyeTHBIX 32124, PACCMATPUBAEMBbIX HA CEMUHAPCKUX 3aHATHAX

1. B cucreMe xJ10poBOAOPOJ — BOJA UMEETCS a3€0TPOIHBIN COCTaB, COOTBETCTBYIOIIUMN
coxepxanuto xjopoBoaopona 20.2 % (macc.). CremeHb AMCCONMAINMHA XJIOPOBOAOPOJA B
a3e0TpONHOM pacTBope coctasisieT 88 %. Paccumraiite 3Hauenue pH pactBopa, ecimm ero
I0THOCTH paBHa 1.10 T/ em®,

2. PaccuuTaiite maccy 15 % oneyma, KOoTopyro HE0OX01UMO 100aBUThH K 4.46 KT BOBI,
YTOOBI MOJIYYUTh PACTBOP C MAaCCOBOM J0J€i cepHOMl KucioThl paBHOi 4.7 % minotHocThiO 1.035
r / em®. Paccumtaiite pH momaydeHHOro pacTBOpa, HPUHSB, YTO CEpHAas KUCIOTAa MO HepBOii
CTYIEHH MOJIHOCTBIO THUCCOLMHAPOBAHA, a IT0 BTOPOM CTYIEHH SBIISETCA KUCIOTOM CPEAHEN CUIIBI
¥ XapaKTepu3yeTcs KoHCTaHToi mucconuarnu Kap (H2S04) = 1.2 - 1072,

3. B 1 1 BogHOTO pacTBOpa YKCYCHOM KUCIOTHI KoHIIeHTpanueit 0.01 Momb / 1 cogepkutcs
6.27 - 102 wacTum pAacCTBOPEHHOrO BelleCTBA B BHJAE MOJEKYyl M HOHOB. Paccumraiite
PABHOBECHBIE KOHILIEHTPALIMM YKCYCHOM KHCIIOTBI, HOHOB BOJOpPOZA, alleTaT-HOHOB U 3HAaUYEHUE
KOHCTaHTBI AUCCOLMALMH YKCYCHON KUCIIOTHI.
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4. PaccuurailiTe 3Ha4eHMsI KOHCTaHTBl THUApPOJIM3a, CTeNeHW ruapoiauza u pH
pazb6aBinenHoro pactBopa HuTputra ammoHumst NHiNO; mpu temmeparype 22 °C. HonHoe
npousBenenre Boasl paBHo 1-107, komcramtel auccommammu  Ka(HNO2) =4.0 - 1074,
Kp(NHsOH) = 1.8 - 10

5. Paccumraiite Maccy xJjopuja aMMOHHUS, KOTOpyro HeoOxoaumo 100aButh kK 0.5 1
BOJIHOT'O pacTBOpa T’MAPOKCHIa aMMOHHUs KoHLeHTpanueit 0.05 mosb / 11, uto6sl pH pacTBopa crat
paBHbIM 8. CTeneHb JUCCOLMAIIMU COJUM B pacTBope paBHa 90 %, KOHCTaHTa AMCCOLMALIMHI
Kp(NHsOH) = 1.8 - 10°°.

6. PaccuuTaiite 3HaueHue pH BOJHOTO pacTBOpa a30THCTOM KHCIOTHI KOHIICHTpaLuei
0.1 mosb / 1. Paccumraiite, kKakuM ctaHeT 3Hauenue pH npu mobasieHuu K 1 J1 3T0r0 pactsopa
0.2 monp HuTputa Hartpus. CreneHs aucconuanuu coiu B pactBope paBHa 100 %. Koncranra
nucconmanmu Ko(HNO2) =5.1 - 1074,

7. VImeercsi BOAHBIM pacTBOp, HACBHIIICHHBINM OBYMs COJSIMH — KapOoHaTOM Oapus u
KapOOHATOM CTpoHIMsA. PaccumTaiite KoHueHTpauun uoHoB Ba?*, Sr¥* m COs* B pactBOpe.
[1P(BaCO3) =5.1 - 1079, TP (SrC0O3) = 1.1 - 10°%°,

8. [IlpousBeneHue pacTBOPUMOCTH cydb(ara kampuus IIP (CaSOs) =2.5-107°.
PaccunTaiite 3HaueHNEe paCTBOPUMOCTH COJIM B Bojie. Paccunraiite, BO CKOJIBKO pa3 YMEHBIIUTCS
pacTBOPUMOCTH KapOOHAaTa KaJbIHs 10 CPAaBHEHHIO C TIEPBOHAYATIBLHOM, €ClU K 1 J1 HACBIIIEHHOTO
pactBopa kapOoHaTta Kaibius a00aButh 0.1 monb cynbdara marnusa. CTeneHb IUCCOIMAIIIN
cynbhara maraus o (MgSO4) = 80 %.

9. Onpenenure, BeIMAAET U 0cajok, eciau cmemarb 100 M 0.002 M pactBopa HUTparta
cepebpa n 300 mu 0.01 M pactBopa kap6onata Hatpus. ITP (Ag2COs3) = 6.1 - 1072,

10. Omnpenenute, BBINAAET JU OCATOK, €CIM CMEIIATh pPaBHbIE OOBEMBI PaCTBOPA,
coaepskaimero 22.2 /iy xmopuaa Kajdblidsg UM pacTBOpa, cojepskaiiero 56.8 r/ i cyibdara
narpus. IIP (CaSOs) = 6.1 - 107°. IIpumwuTe, 9TO BCE COMM B PACTBOPE JIHCCOLMHPOBAHBI
HOJHOCTBIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX padoT
BAPUAHT KOHTPOJIBHOM PABOTHI Ne 1
1o TeMe «OCHOBHBIE TMOHATHS U 3aKOHBI XUMHH»

1. Mpibsk 00pa3yer aBa OKCHAA, MaccoBas J0JISI MBIIIbSKA B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunraiiTe MOJISPHYIO MacCy SKBUBAJIEHTA MBIIIbSKA B TUX OKCUIAX.

2. O6bém napos 0,2 r BemectBa pu 17 °C u gaBnenun 101747 Ila paBen 48 mut. Paccunraiite
MOJIIPHYIO MaccCy BEILECTBA U MAcCy OJJHOM MOJIEKYJIBI ATOI'O BELIECTBA.

3. IIpu pactBopenun 11,5 r cmecu amOMUHUSA, MEIM U MarHus B COJSTHOM KHCIIOTE
BBIIEITMIIOCH 7 J1 Ta3a, u3MepeHHoro npu temneparype 0 °C u gasienun 0,81-10° ITa.

4. HepacTBopuMmBIii OCTATOK IEPEBEAEH B PACTBOP KOHIICHTPUPOBAHHON a30THOW KUCIIOTOM.

[Ipu sTOoM BeIIEnmIIOCh 4,48 11 (H. y.) raza. OnpeneanuTb COCTaB UCXOJHOM CMECH.

BAPUAHT KOHTPOJIBHOM PABOTBI Ne 2

o teme «PacTBopbi»

1. 13 400 r 50 % pactBopa H2SO4 BemmapuBanuem ygamum 100 T Bogsl. YUeMy paBHa MaccoBast
nonst H2SO4 B ocTaBmiemMcst pactBope.
2. BBIYHCITUTE OCMOTHYECKOE JIaBJICHHUE pacTBoOpa, cojaepkamiero 16 r caxapo3sl C12H22011 B 350
r Bozs! mpu 293 K. [TnotHOCTH pactBopa 1 r/mit.
3. Cxonbko BoAbl HYkHO TpubaBuTh kK 500 M 0,1 M pacTBopa MypaBbHMHON KHUCIIOTBI, YUTOOBI
CTENEHb TUCCOLMALNN KUCIOThl YTPOUIIACh?
4. PactBopumocts CaCOs3 mipu 35° C paBHa 6,9%10* /100 T Bozbl. BEIMHCIHTE IPOM3BEICHNE
pPacTBOPUMOCTH 3TOM COJIH.
5. Kakue u3 mepeumncineHHbix cojieid moxasepratorcs ruapoiausy: NaCN, KNOsz, KCIO? [ns
KaKJIOM U3 TUIPOJM3YIOIIMXCS COJIEM HamucaTh YpPaBHEHUS THUIPOJIM3a B HOHHOW U
MoJIeKyJIsspHO# dopmax u HaiTh pH ee 0,1 M BogHOTO pacTBOpA.
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BAPUAHT KOHTPOJIBHOM PABOTHI Ne 3
10 TeMe «XHUMHs1 HEMETAIIOB

1. C nozunmii Teopuit BC u MO 06bsicHuTe cTpoeHue u ycroiunBocth yactuir NO2*, H20.
2. Kakue yacTuibl NPUCYTCTBYIOT IPH PACTBOPEHUH B JKUAKON CEpHOMN KUCIIOTE: a) a30THOM
KHCJIOTHI; 0) XJIOPHOM KUCIOTHI; B) YKCYCHOW KUCIIOTHI; T) aMMHUAKa.

3. Ompenenure, MOTYT JIM OJHOBPEMEHHO MPHUCYTCTBOBaTh B pactBope a) HSeOs3 u Kl; 6)

H2>SeO3 u HzSe; B) H2SeOs u 1?

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 4
10 TeMe «XHUMHUS METaJIIOB)

1. Kak 1 noueMy U3MEHSIOTCA TEPMUUECKAs] YCTOMUNBOCTD, PACTBOPUMOCTD U KUCIOTHO-
OCHOBHBIE CBOMCTBA B PsIIy TUAPOKCUJIOB S-3sieMeHTOB 11 rpynimbi?

2. OOBACHUTh XMMH3M JCHCTBUS CMECH KOHIICHTPUPOBAHHBIX a30THOW M IIaBUKOBOM
KHCJIOT Ha MeTaJNIn4ecKue MOIUOIeH U BOIb(pam.

3. MoXHO J1 cuuTath coisimMu Gpropum, ximopua u 6pomua Bonbdpama(VI), ecnu st HUX
XapaKTepHbl HU3KUE TEMIIEpPAaTypbl IUIABJICHUS U KUIIEHUS, PAacCTBOPUMOCTb B OPraHMYECKHX
COEIMHEHUSX, JIeTKasi THApoIn3yeMocTh? IIpeanonoxxure ncxoas U3 MPUBEACHHBIX TaHHBIX BUJ
cBsA3u W-I" ¥ TUII KpUCTAJTIMYECKON PEIIETKU B ATUX T'aJIOTEHUIAX.

4. Ilo Bennuune pH = 12,4 111 HaCHILIEHHOIO PacTBOPA FMAPOKCUAA KAJIbIUS BEIYUCIUTD
IIPOU3BENICHUE PACTBOPUMOCTH 3TOT0 COEIUHEHUS.

4.1.4 Ilpumep BONPOCOB, 32JaBaeMbIX Ha KOJIJIOKBHYMe

KonnokBuyMm «XumMu4eckasi TepMOJIMHAMMKA M KHHETHKA)

1. ChopmynupyiiTe nepBblii 3aKOH TEPMOAMHAMUKU. 3allUIINTE BbIpakeHUe [-ro Hayana
TEPMOJNHAMUKHU.

2. PaccunTaiite AH%gs cremyromux peaxuuit, ucrons3ys Tabmuunble 3HadeHns ArHgg
COOTBETCTBYIOILIMX BEIIECTB:

CrCla(m) + Har) = Cramy + 2HCl

2NOClry = 2NO) + Clyr

F63O4(TB) + CO(F) = 3FeO(TB) + COZ(r)

3. Iloyemy, B OTAMYHE OT OHTAIBINHW, IS DSHTPOIUU BO3MOXKHO OIpENeIeHUE
abCOJIIOTHOTO 3HAYEHUSA?

4. B peakumoHHBIN cocya it nmpoBenerus peakun 2SOz + O2 — 2S0O3 O6bu10 BBEEHO
1.5 mosb / 1 quokceuaa cepbl U 1 Mok / 1 kuciaopoaa. Yepes HEKOTOPOE BpeMsi CKOPOCTh PEaKIMU
YMEHBIIUJIACH B 6 pa3 10 CpaBHEHUIO C MepBOHAYAIBHON. PaccunTaiiTe KOHIIEHTpAIIMIO TUOKCHIA
CEPBI B 3TOT MOMEHT BPEMEHH.

5. Or kakux (akTOpOB 3aBUCHUT KOHCTaHTa paBHOBecusi? Kakum o0pa3zoM MOXKHO
W3MEHUTh COOTHOLIEHHE KOMIIOHEHTOB pEakKlM{, Haxoadumuxcs B paBHoBecun? Hanmmmre
BBIpaXXEHUS JJ11 KOHCTAHThI paBHOBECHS [T 3TUX peakiuil. He mpoBoast pacyeTos, peickaxure,
KaK U3MEHHUTCS KOJIMYECTBO NCXOJHBIX BELIECTB B PABHOBECHUM, €CIIU: @) YBEITUYUTH TEMIIEPATYDPY,
0) yBETTUYUTH JaBJICHUE.

COq) + Clor) = COClyry AH°<0
NHaNO3(s) = N2O¢r) + H20( AH°>0
Ba*" (p) + SO4* (p-p) = BaSOu(u) AH°<0
Ha) + Clar = 2HCl AH°<0
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KoanokBuym «CTpoeHne aToMa U XUMUYECKAsI CBA3b)»

1. Yrto ompenensiercs npuHiunoMm llaynmu u npaBwiamu Xynna? [lpuBenurte 37IEKTPOHHYIO
kondurypamiio S, Cr, Ge, Br, Rb, Ti®* |, Fe**, P¥, maummas oT mnpemuiecTByIOIEro
0J1aropoIHOTO rasa.

2. OO6cynure clemyrollie OCHOBHBIC CBOWCTBA XMMHYECKHUX JJIEMEHTOB: aTOMHBIH pajHyc,
NEePBBIA MOTEHIIUAI HOHU3AINH, CPOACTBO K AJIEKTPOHY, SJIEKTPOOTPULIATEIbHOCTh. KakoBbl
OCHOBHBIE T€HJICHIIUU U3MEHEHUS 3TUX BEJIMYUH B IPYIINAX U NEPHOIaX?

3. IlpuBenute ocHOBHBIEC MoJokeHUs1 MeTona [ 'minecnu. [Ipumenute Meron A onpeseseHus
reomerpuueckoir konpurypamuun mosiekyn NHsz, H20O, XeFs, BF3, SOCl,. Kakossi
orpanndeHus metona ['mmiecnu?

4. Tlocrpoiite 3Hepreruueckue quarpammbl MO ciielyrommx AByXaTOMHBIX MOJIEKYJI U MOHOB:
H2", Bez, Oz, CN", onpeenure KpaTHOCTh CBSI3M B HUX; JIJISI HOHOB MPEIOXKHUTE (HOPMYJIBI
M302JICKTPOHHBIX MoJIeKyld. Omnpenenure, Kakue U3 YKa3aHHbIX HOHOB M MOJIEKYJ
napaMarHUTHBL.

BOl'lpOCbI K KOJUVIOKBUYMY IO TEME «XuMus HEMECPEXOIHBIX 3JIEMEHTOB»

1.  Kak wmenstorcs no rpymmne F-CI-Br-I: a) pamuycel atomoB, 0) MepBblii MOTEHIIHAT
WOHM3AIHH, B) JIEKTPOOTPULIATEITHHOCTH aTOMOB?
2.  Kak m3mensiercs B psagy HoO-H>S—-H.Se-H:Te: a) mexxatomnoe paccrosaue H-D, 0)

IpOYHOCTh CBs3H, B) yron H-D-H, r) nmongprocts cBszu, a) AfH°298? Kak mnomywaror 3tn
coequHEHUS?
3. Hamummre ypaBHEHHS pEakIMid W 3JICKTPOHHO-WOHHBIC YPaBHEHHS TMOJIYPEaKIUU JUIs
CIIEIYIOIIUX TPOIIECCOB:

1) NH20H + KMnO4 + H2SO4 —

2) H3PO3 + KMnOs —

3) NazAsO4 + KI + H.SO4 —
4.  Ompenenute, 0yayt mu coenunenus onona(ll) BoccranasnuBath Bi(OH)3 npu pH = 14 ecnu
msectHo, uto E°([Sn(OH)s]*/[Sn(OH)4]*) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Ortser
noaTeepauTe pacuerom AEC. Hammmmrte ypaBHenue peakmuu BzaumoneiicTsus Na[Sn(OH)4] ¢
Bi(OH)a.

Bonpocs! k ko10kBUYMY «KoOMIIEKCHBIE COeITMHECHHSD)
1. TIlo Merony BaJEHTHBIX CBSA3€M NPEACKAXUTE TUN THOpUAM3ALMM ATOMHBIX OpOMTasei
KOMILIEKcooOpa3oBaTenst M IeoMeTpUdecKylo  (opMy  clenyriomuX  KOMIUIEKCOB:
terparuapokcoaypar(Ill)-uon; karnon rexcaakpaamomunus(111)
2. HapucyiiTe 3HepreTHuecKyio auarpamMmy pacuienjeHHbx d-opOuTaneil u pacnpeneneHue
anextporos (TKII) mnst rexcaakBakommiekcoB Cr*? m Cr*3. CpaBHHUTE 11 DTHX KOMILIEKCOB:
a) BEJIMUMHY paclleruienus, 6) repmoanHamuueckyto ycroiunocts (DCKII), B) kuHeTn4yeckyro
YCTOMYMBOCTh (JIAOMJIBHOCTh, MHEPTHOCTH), I') MarHUTHbII MoMeHT (Mb). Uto m3menurcs B
CTPOEHHUH 3TUX KOMILIEKCOB, €CIIM BOLY 3aMEHUTh IUAHUA-HOHOM?
3. Ipurorornen 1 M mo xpomy pactBop coiu [Cr(H20)sCI]Clx. Omnpenenure 3HaueHue x u
BBIYUCIIUTE CTENIEHb OKUCICHHS XpOMa, eclu i ocaxkaeHus cepedpa u3 100 min 1 M pactBopa
HUTpaTa cepedbpa ObLIO M3pacxomoBaHO 50 MJI 3TOro pacTBopa.
4. K 0,IM pactBopy K2[Cu(CN)4], conepxamemy, kpome Toro 0,1 mons/n KCN, npubasien
pactBOp cynb(uaa HaTpus. PaccuntaTs KOHIEHTpALUIO CYNIb()HI-HOHOB, IPH KOTOPOU CyNbdu
KaJMHsI MOXKET BBIAcTh B ocajiok. [Ipom3BesieHrne pacTBOPUMOCTH Cynb(uia KaaMHUS PaBHO
3,6:10%,
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Bonpocs! kK KOJIOKBHYMY 110 TeMe « XHMHUS NepPeX0IHbIX 3JIeMEHTOB)

1. KaxoBa »snextpoHHas KoHpurypamuss aromoB 3nemeHTOB 6 rpynnel? Kakue crenenu
okucieHusa ouu nmeror? Ilpusennure npuMepsl COOTBETCTBYOINX coeauHenni Cr, Mo, W.
2. Kakue koopauHallMOHHBIE 4YHCIIa XapaKTepHbl Ajs aneMeHToB 4 rpynmbl? [lpuBemute
npumepsl koMiiekcoB Ti(II), Ti(IV) u Zr(IV), cymecTByromux B TBEpIOi ¢ase u B pacTBOpeE.
3. Hanumure ypaBHEHHUs peakUuid, UCHONB3YS IS Ka)XJOTro MPEeBpalIeHUS MUHUMAaIbHOE
YHCIIO CTAIUM, YKAXKUTE YCIOBUS UX ITPOBEICHUS:

MgClz pp — MgCO3 — MgO — Mg

BaCl, — BaSO3 — BaSO4 — BaS — BaCl

Al — Na[AI(OH)4(H20)2] — AI(OH)3— KAI(SO4)2:12H20
4. Paccmorpure guarpammy Jlatumepa it XpomMa W OOCYOHTE  OKHCIHUTENBHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA COCIMHEHUN XpOMa B CTENEHAX OKHCIeHusa +2, +3, +6. B kakux
YCIOBUSX, U KaKMMM peareéHTaMM MOXHO BoccTaHoBuUTh M okuciauth Cr(IlI) B pactBope?
Hanummre ypaBHenus peakuuid. KakoBbl mnpoayktel BoccTanoBieHuss Cr(VI) B kucnoi,
IEJIOYHOM cpesie U IpU CILIaBJIEHUN?

4.1.5 Ilpumep BONpPoOCOB, 3a1aBaeMbIX NPH 3aIUTE JAOOPATOPHBIX padoT

1. KakoBa sneKkTpoHHast KOH(GUrypalus aToMOB XainbkoreHoB? Kakue cTerneHu OKucieHus
XapakTepHbl Ui ATHX djieMeHToB? [lpuBenutTe mpuUMEpbl COCTUHEHHWH JTHUX JJIEMEHTOB B
Pa3JINYHBIX CTETIEHAX OKUCICHMSL.

2. Kak menstorcs no rpynme O-S-Se—Te:

a) paJuychl aTOMOB,

0) TepBbIi TOTEHIMAT HOHU3AIINH,

B) 2JIEKTPOOTPULIATETILHOCTh AaTOMOB?

3. Uro Takoe amnorponus u nonumopdusm? Kakue amioTponHble U MOIUMOpPQHbBIE
MoUUKAMK KUCI0poaa U cepbl Brl 3Haete? Kak ux nomy4aror?

4. Kak MeHSrOTCS (U3MYECKHE W XMMHUYECKHE CBOICTBA IMPOCTBHIX BEIIECTB B PSAY
0O-S-Se-Te?

5. Kak m3mensiercs B psaay HoO-H>S—HoSe—HoTe:

a) MexxaToMHoe pacctosiHue H-9,

0) MPOYHOCTH CBSI3U,

B) yron H-O-H,

I') OJIAPHOCTD CBA3H,

1) AfH°298?

Kaxk momy4arot 3T coequnenus?

6. Kak u3MeHsI0TCS KUCIOTHBIE CBOMCTBA PAaCTBOPOB B BOJIE B PAIY

H>S—H>Se—-HoTe?

7. Kak u3MeHSIOTCS BOCCTaHOBHUTENbHbIE cBoiicTBa B psagy H20-H:S—HSe-H:Te?
[TponsuIoCTpUPYITE ATy 3aKOHOMEPHOCTH IpUMepaMu XuMudeckux peakmuii HoO n HoS.

8. Kak u3MeHsI0TCS KUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA B psiiaxX
okcu1oB (SO2 - Se02 - TeO , SOz - Se03 - TeO3) U COOTBETCTBYIONUX KUCIIOT.

9. KakoBo »351eKTpOHHOE CTpOeHHe CyIb(pUT, OUCYIbYUT U CyabhaT-HOHOB?

10. KakoBo cTpoeHHE NpPOAYKTOB 3aMELIEHUS B CEPHOM KHCIOTE: MOJUCYIb(aThl,
rajloTeHaHTHJIPHJIbI, IEPOKCO-KUCIIOTHI.

11. KakoBO CTpO€HHME U CBOKCTBA TAJIOTEHUJIOB CEPBI, CEJIEHA, TEIUTypa.

12. OcymiecTBUTE XUMUYECKUE TTPEBPALIEHHUS, HCIIOJIb3YS] MUHUMAJIbHOE KOJIMYECTBO

CTaMil:

CaS04—S—S0OCI2—K>2S,07

FeS,—H>S04—H2S,08—Na2S203—NaxS406
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4.2 ®oHJ OLIECHOYHBIX CPEACTB ISl MPOBeIeHUs MPOMEKYTOYHOH ATTeCTALMH.

JUist OLICHKH 3HaHUH, yMEHU, HABBIKOB U (UJIM) OIBITA JESITEIbHOCTH, XapaKTEPH3YIOLIHX
9Tanbl GOPMUPOBAHUS KOMIIETCHIMH B IpoLecce OCBOEHHS AMCHMIUIMHBI «Heopranmdeckas
XUMUS», IPOBOAUTCS POMEKYTOUYHAsI aTTecTanus B BUje 3aueta (1 u 2 cemectp) u 3x3amena (1
u 2 ceMecTp).

4.2.1 OueHo4YHbIE CPeACTBA ISl MPOBEACHUSA 3aUeTa:

B coorBerctBum ¢ IlonokeHneM O NMPOBEIEHUM TEKYILETO KOHTPOJIS YCIEBAEMOCTH U
POMEXYTOUHOMU arrecTanuu odydatoumxcs Kyol'Y u ero ¢punuanos - 3a4eThl BBICTABISIOTCS TIO
pe3yJIbTaTaM yCIEITHOTO BHINOJIHEHUS CTYACHTaMHU JIJaOOpaTOPHBIX paboT, KOHTPOIBHBIX PadOT U
KOJIJIOKBHYMOB.

4.2.2 OueHoYHbIe CPeACTBA IS MPOBeIeHHs IK3aMeHa !

Bonpocsl k 3x3ameny (1 cemectp)
1. ATOMHO-MoOJeKysipHas Teopusi. OCHOBHbBIE CTEXHOMETPUUYECKUE 3aKOHBI.
2. Pa3BuTHe npencrarienunii o crpoeHnn atoma. Mozenu Tomcona, Pezepdopia, moctynarsr
Bbopa. KBaHTOBO-KOPITYCKYJISIPHBIH Tyaan3M, BOJTHOBAs IPUPOa 3JEKTPOHa, Tuioresa e bpoits,
NPUHIUI HeompeeneHHocTH [ ei3enbepra.
3. BonnoBast ¢pynkuus snextpona. YpasHenue lllpenunrepa. Paguansnas u opOburtanbHas
COCTABIISAIONIME BOHOBOU (yHKIMU. [ToHsATHE O TITaBHOM, OpOUTAILHOM, MATHUTHOM, CTHTHOBOM
KBAaHTOBBIX YHCJIaX.
4. [Mopsimok 3armonHeHus IEKTPOHHBIX 000JI0Y€K MHOTO3JIEKTPOHHBIX aTOMOB, OOBsSICHEHHE
3aBHCUMOCTH 3HEPruM opOHTajeil OT OpOMTANIbHOTO KBaHTOBOrO 4Mcia, npuHuun Ilaymm,
npaBwio XyHa, mpaBuiia KiieykoBckoro.
S. CBoiicTBa aTOMOB: paaMyC, DSHEPrus HOHM3ALUHU, CPOACTBO K  DJIEKTPOHY,
anektpoorpunareabHocts (1o Ilomuury, Mamnukeny, Omnpeny-Poxoy). Ilepuoguunocts B
U3MEHEHHUHU 3TUX CBOMCTB aTOMOB XMMHMUYECKHX 3JIEMEHTOB.
6. [lepuoanueckuii 3akoH u nepuoanyeckas cucrema /I.M. Menzaeneesa. O01mue cBoiicTBa
KJTaCCOB XMMHUYECKUX DJICMEHTOB: MHEPTHBIC Ta3bl, TUIIMYCCKHE DIIEMEHTHI, Mepexonbie (d-) u
BHYTpUpsiAHbIC TiepexoHbIe (f-) ameMeHThI.

7. CocraB atromHOro sjpa. Jlehekt Maccel, 3HEpPrusi CBSI3M HYKJIOHOB B sJIpe, 3aBUCUMOCTb
YCTOWUYMBOCTH sAJIep OT YUCIIa HYKJIOHOB. BHJIbI palnOaKTUBHOCTH, PaJAMOAKTUBHBIE PSJIBI.

8. 3aBUCUMOCTb CKOPOCTH DPAJMOAKTUBHOIO pacmaja OT KOJUYECTBA YacTHI, IEPUOJ
IOJIypacnasa U KOHCTaHTa CKOPOCTHU pacnaza. fInepHsle peakluy, peakliiy ACICHUS U CUHTE3a
Anep.

9. [Ipupoa XMMHUYECKOM CBSI3H. 3aBUCHMOCTh NOTEHIIMAIBHOW SHEPTHH OT MEXKbAIEPHOTO
paccTosiHUA. DHEPrus U IJIMHA XUMUYECKON CBA3H.

10. Nonnas cBsa3p. Pacuer sHeprum cBsi3W MeXQy MOHAMHM M SHEPIMHM KPUCTALINYECKON

pPCICTKN HOHHOTO COCOUHCHUA. HOHHpHSyeMOCTB n TNOJIIPU3YIOIICC ,Z[CﬁCTBPIC HOHOB, HX
BJIMSHHEC Ha CTCIICHb HOHHOCTHU CBA3H.

11. OcHOBHbBIE TOJOXKEHUS MeTo/1a BaeHTHBIX cBszeil (BC): crocob mocTpoeHwusi BOTHOBOM
(GYHKIIMM MOJIEKYJbl, 00bSCHEHUE MPUYUHBI YCTOMUNBOCTH MOJIeKy B metoze BC.
12. OOwsicHeHue reomerpuueckoi Qopmbl Mojekyn ¢ no3unuii Meroga BC (Teopus

ruOpuaM3alMi  aTOMHBIX oOpOuTaneil) M ¢ MO3UMIUN TEOpUU OTTAJIKHUBAHUS BAJEHTHBIX
ANIEKTPOHHBIX Nap (meron I'minecnn).

13. Teopust pezonanca B BC, mnpuHUuUIBI BbIOOpa TpaHUYHBIX (KAaHOHMYECKUX) (OpPM.
CBolicTBa JOHOPHO-AKLENTOPHOM CBSA3H.
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14.  OcHOBHBIE TOJIOKEHUS METOZa MOJIEKYysIpHBIX opOuTaneii (Mmeron MO JIKAO): cioco6
HOCTPOEHHSI BOJIHOBOM (DYHKIIMH MOJICKYJIbI, OOBSICHEHNE NPUYMHBI YCTOWYMBOCTH MOJIEKYJ] B
merozne MO.

15. Bunet neynientpoBsix MO: CBA3BIBAIOININE U PA3PBIXJISIFOIINE Gss, Gpp, Osp, Odd, Tpp, Tdp, Odd
— opOuTany, MPUMEPHI HECBS3BIBAIOIIUX OPOUTATICH.
16. DHeprerrndeckue quarpaMMbl MO AByXaTOMHBIX TOMOSIAEPHBIX MOJIEKYJ 3JieMeHTOB [ u 11

nepuona. llopsanok cBs3u B MoJiekyne. MarHuTHbIE CBOWCTBAa BEIECTB. DHEPreTHUYECKUE
nuarpammbl MO 1ByXaTOMHBIX T'€TE€pPOsAIEPHBIX MOJIEKY]I U HOHOB.

17.  Tlonstue 0 MHOT'OLIEHTPOBBIX MOJIEKYJIAPHBIX opouTansx, IIPUMEPBI
3JIEKTPOHOIEUIIUTHBIX U 3JIEKTPOHOU30BITOUHBIX COEAMHEHHUH, O0BSICHEHUE UX YCTOHYHMBOCTH
metogom MO.

18.  Buapl MeXMOJIEKYJISIPHOIO  B3aUMOJCHCTBUSA  (OpPUEHTALMOHHOE, WHIYKIIMOHHOE,
JIUCTIEPCUOHHOE).

19.  Ilpuuunbl 06pazoBaHMs BOAOPOAHON CBSI3U, BIUSHUE BOJOPOJHON CBA3M Ha (pusnueckue
cBoiicTBa BewecTB. OOBsCHEHUE YCTOWYUBOCTH BOAOPOIHOM cBsi3u B MeToaax BC u MO.

20.  Meramnuueckas cBsi3b. OCHOBHbIE IOJIOXEHHUS 30HHOM TEOpHM, OOBSICHEHHE CBOWCTB
JIUAJIEKTPUKOB, METAJUIOB, ITOJIYIIPOBOJHUKOB C ITIO3ULUHN 3TOM TEOPHH.

21.  Tumnbl KPUCTAJUIMYECKUX PEILIETOK: aTOMHAs!, MOJICKYJIIpHAs, HOHHAs!, METaJUIMYEeCKasl.
22.  JleheKThl KPUCTAUIMYECKON pEIIeTKH, KiIacCH(UKalus, BIUSHHE Ha SJIEKTPHUYECKUE
cBoiicTBa. OTKIOHEHHA OT CTEXMOMETPUHM B COCTaBE TBEPABIX BeElIeCTB. JlanbTOHHIBI U
OepTOIIHUIBI.

23.  TepmoauHamuyeckas cucTeMa, TUIBI cuCTeM M mpoueccoB. [lapamerpsl, (QyHKUIUU
cocTosiHUs. BHyTpeHHss sHeprus, Temiora, padoTa. [lepBbiii 3aK0OH TepMOAMHAMHUKH.

24.  IlpumeHeHME NEPBOrO 3aKOHA TEPMOJMHAMUKU K MU30XOPHBIM U M300apHBIM IIpOLECCaM.
3axoH ['ecca, cnencTBue u3 3akoHa 'ecca. Tepmoxumuueckue ypasHeHus. OnpezeneHue SHepruu
KPHUCTAJNINYECKOM pereTky conu u3 nukia bopua-I'abepa.

25. TennoemkocTh (yAenbHas, MOJSpHas, CpeAHssl, UCTHUHHAs, W300apHas, H30XOpHas).
3aBUCUMOCTh M3MEHEHHUS SHTAJIBIUM XUMHMYECKOW peakUud OT TeMmIepaTrypbl (3aKoH
Kupxroddoa).

26.  PabGota pacmmpeHMs HAEANBHOTO ra3a B HM300apHBIX M HM30TEPMUYECKUX YCIOBHUSX.
[ToHsiTHe 0 paBHOBECHBIX MPOIIECCAaX B TEPMOIUHAMUKE.

27.  Camomnpou3BOJIBHOE U HECaMONPOM3BOJBHOE IMpOTEKaHHE IMpoleccoB. Bropoil 3akon
TEPMOJUHAMUKHU. DHTPOMHS, TEPMOIUHAMUYECKOE U BEPOSITHOCTHOE OIPEIEIICHHUE.

28.  l3MeHeHMe SHTPONMM B PA3IMUHBIX IPOIECCAaX: XUMHUYECKass peakiys, HarpeBaHue
BellecTBa, (pa3oBble MEPEXo/ibl, pacliupeHue rasa. TpeTuil 3aKkoH TepMOAMHAMUKHU (TIOCTYyJaT
[Tnanka). Pacyer aGCOMIOTHBIX 3HAYEHUN SHTPOTIHH.

29.  Kpurepun caMONPOU3BOIBHOTO MPOTEKAHWS XHUMHUYECKHUX TIPOLECCOB B 3aKPBITHIX
cucremax: sHepruss ['ub6ca, sHeprus [enpmronbua. XUMHYECKHH TOTEHIMAN, KpPUTEpUN
CaMOIIPOU3BOJIBHOTO IPOTEKAHHUS MPOIECCa B OTKPBITON CUCTEME.

30. XUMHUYECKOE paBHOBECHE. TepMOAMHAMUYECKHI BBIBOJ 3aKOHA JCHCTBYIOIIMX Macc.
YpaBHEHHE U30TEPMBI XUMUYECKOUN peakinu. KoHCTaHTa XMMUYECKOTO paBHOBECHSL.
31. KoHCTaHTBl XMMHUUYECKOTO pPAaBHOBECHS, BbIpA)KEHHBIE 4Yepe3 MNaplualibHbIC JIaBJICHHUS,

KOHILCHTpAIUH, AKTUBHOCTH KOMIIOHCHTOB paBHOBeCHOﬁ CUCTCMBI, CBA3b MCXKIY HHMH.
3aBUCUMOCTh KOHCTAHTBI XUMHUECKOTO PaBHOBECHsI OT TeMrepaTypsl (ypaBHeHue Baut ['odda),
npunuun Jle [latense.

32.  OCHOBHBIE TOHATHS XUMHUYECKOM KHHETUKU: CKOPOCTb, MEXaHH3M, MOPSIOK,
MOJICKYJIAPHOCTh pE€aKIH. q)aKTOpBI, BJIMAIOMUEC HAa CKOPOCTh PCAKIMU. CKOpOCTB p€aknuun B
TEeTEPOreHHON CUCTEME.

33.  IlocTtpoeHne KHMHETHYECKMX KpHUBBIX JJIsl PEAKUMH IEepBOrO0 M BTOPOro MOPSIKA.
Onpez[eneHHe KOHCTAHTBI CKOPOCTU I10 SKCICPHUMCHTAJIBHBIM IOaHHBIM. HOCJIQI[OBEITCJIBHLIG
PEAKIHH.
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34.  3aBucuMoOcCTb cKOpOCTH OT TemnepaTypsl. IlpaBuio Bant 'odda. Ypasuenue Appennyca,
9KCIIEPUMEHTAIBHOE OIPEACICHUE YHEPTUH aKTHBALIUH.

35. IlpencraBneHne O TEOPUM AKTHUBHBIX CTOJKHOBEHHH M TEOPUHM AKTHBHUPOBAHHOTO
KomIutekca. Karanus, katanm3aTopsl.
36.  TI'ereporennsie paBHoBecus. [lonsTre o haze, HE3aBUCHMOM KOMIIOHEHTE, YHCIIE CTEIICHEN

cB000/1b1. BEIBOT OCHOBHOTO 3aKOHA F€TEPOreHHOTO paBHOBecus (mpaBmiio (a3 ['n66ca). dazoras
JriarpaMma BOBI: pacdeT YMCIIa CTereHe cBOOOIbI B OTHOKOMIIOHEHTHON CHCTEME,.

37.  lmarpamMmbl COCTaB — CBOWCTBA JJIsl MPOIECCa KPUCTAIUTM3ALUU B JIBYXKOMITOHEHTHBIX
CHCTEeMaX: C JBTEKTHKOH, ¢ OOpa30BaHMEM XWMHUYECKOTO COCAMHEHUS, C HEOTPAaHUYHOH U
OTPaHUYCHHOW PACTBOPUMOCTHIO KOMITOHEHTOB B TBEPJOM COCTOSTHUE.

38.  XKuakue pactBopbl. CriocoObI BBIpaKEHHsI COCTaBa PacTBOpa (MaccoBasi U MOJIbHAS J0JIH,
MOJISIpHAsE W MOJISUIbHAs KOHIGHTpamuu). PacTBOpUMOCTh BEIIECTB, HACHIICHHBIE U
NEPECHIIIEHHBIE  PACTBOPBIL, BIMAHUE SHTAIBIUHHOIO H SHTPONMHHOrO (akropa Ha
pPacTBOPUMOCTh BEIECTB, OOBSICHCHUE BIIMSHUS TEMIIEPAaTypbl Ha PacTBOPUMOCTh Ta30B U
TBEP/IBIX BEIIECTB.

39.  UneanbHble pacTBOphl. KoJuMraTuBHBIE CBOWMCTBAa PacTBOPOB: YMCHBIICHHE JIABJICHUS
mapa Haja pacTBOpoM (3akoH Payns), kumeHue W 3amMep3aHUE PACTBOPOB, OIpENEICHUE
MOJICKYJISIPHOM MacChl B 30YTMOCKONMYECKOM U KPUOCKOITMYECKOM METOJIE, OCMOC, 3aKOH BaHT
o da s ocMOTHYIECKOTO TaBICHHUS.

40.  OTkJIOHEHUS pPACTBOPOB OT HAeaIbHOCTH, NpuyuHbL. [loHsATHE 00 aKTHBHOCTH,
K0d(ppuIIreHTEe aKTUBHOCTH, CrI0c00ax BEIOOpA CTAaHAAPTHOTO COCTOSTHHSL.

41.  Dnexrtponutuyeckas auccoruanus. Csi3b H30TOHUYECKOTO KO PHUIIMEHTa C KaKyIencs
cTeneHbpio auccormanuu. Teopust [edas- Xrokkers.

42.  Jluccommanusi crnadbIX 3JMeKTpoiauToB. KoHCTaHTa AMCCOIMAINM, CBSI3b CO CTEMEHBIO
nuccolnmanuu (3akoH pazo6asnenus OctBanbiaa). Juccounanus Boabl. BogopoaHblil mokas3aTelb.
43.  Pacuer pH pacTBOpOB CUIBHBIX U CA0BIX KUCIOT U OCHOBAHUH.

44, [Muaponus coneil: KOHCTaHTa TUPOJIU3a U €€ CBSI3b C KOHCTAHTOM TUCCOIMAIIUU CI1aboTro
AIIEKTPOJINTA, pacueT pH pacTBOPOB rUAPOIU3YIOLIUXCS COIEH.

45.  BausHHMe TeMIieparypsbl, pa30aBieHHs U JOOABICHUS KUCIIOT U LIeJIouel Ha paBHOBECHE B

peaKIMK THAPOJIN3a COJIM, YCIOBUS MPOTEKAHUS «HEOOPATUMOT0» THIPOJIN3A.

46.  Bydepnsie pacTBOpHI, MpuUMepHI, pacdeT pH, o0bsacHenne OydepHoro neiictBus, OydepHas
€MKOCTb.

47.  PaBHOBecHe MEXIy pacTBOPOM MaJlOpPAaCTBOPUMOIO CHJIBHOTO JJIEKTPOJIUTa U €ro
0CaJKOM, ITPOU3BEACHHUE PACTBOPUMOCTH, YCIOBUE BBINAJEHUS OCa/lKa, pacueT pacTBOPUMOCTH,
coJieBoii 3 PeKT, ero 0ObSICHEHHE.

48.  OcCHOBHBIE ITOJIOKEHUS MPOTOIUTHUYECKON Teopun bpencrena-Jloypu, conpskeHHbIE Taphl
KUCJIOT M OCHOBAaHWUH, TNPUMEHEHHE K pEaKIusM B BOJHOM pacTBope (IJuccouuanus,
HEeUTpanu3anus, TuApoIIn3).

49. [Tpumenenue teopun bpencrena-JIoypu k HEBOJAHBIM pacTBOpaM. Y YaCTHUE PACTBOPUTEIIS
B KHCJIOTHO-OCHOBHOM DPaBHOBECHM, CpOJCTBO K MpoOTOHY, aAuddepeHuupyromme u
HUBEJIHUPYIOIINE PACTBOPUTEIH.

50.  Omnpenenenue kuciaoT U ocHoBaHuil 1o JIstoucy. Teopus Ilupcona, moHATHE O MATKUX U
KECTKUX KUCJIOT U OCHOBAHWM, MpUMeEpPHI, IPUMEHEHHE TEOPUHU K OOBSICHEHHIO YCTOMYHMBOCTH
KOMILIEKCOB.
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Bonpocsl k 3k3ameny (2 cemecTp)
1. Bogopon: momnokeHHe B TMEPUOIUYECKON CHUCTEME, OCOOCHHOCTH, u30Tombl. CBoiicTBa
BOJIOpPOJIa - MpocTOoro BemecTBa. MoH Bomopona u ruapua-woH. OOmme cBOWCTBA MOHHBIX U
KOBaJICHTHBIX 'MIPHU/IOB.
2. TanoreHsl: 001mas XapakTepUCTUKA, 0COOCHHOCTH (PTOpa, YCTOWYUBOCTH MOJICKYJT TAJIOTEHOB,
CBOICTBa MPOCTBHIX BEIIECTB (peaklUMH C BOJOM, METalJlaMH, HeMeTallllaMH, PacCTBOPHUMOCThH B
BOJIE U HETOJISIPHBIX PACTBOPUTEIIAX).
3. TanoreHoBOAOPOJbI: CTPOEHHUE MOJEKYyN, (U3MUYECKHUEe U XHUMHUYECKHE CBOWCTBA,
CpPaBHMUTEIbHAS XapaKTepUCTHKA TEPMUYECKOMH YCTOMYUBOCTH, KHCIOTHBIX "
BOCCTAaHOBUTEJIbHBIX CBONCTB. CrIOCOOBI OTyYEHUS TajJOreHOBOJOPOIOB.
4. Kucnopoacojepskaye COSIUHEHHUS! TaJIOT€HOB, MPOSBIEHUE BTOPUYHOW NEPHOJUYHOCTH,
M3MEHEHHE CTPOEHUS, YCTOMUMBOCTH, KUCIOTHBIX U OKUCIUTEIbHBIX CBOMCTB C M3MEHEHUEM
CTENIEHU OKUCJIEHUSI TaJIOreHa.
5. MexranoreHHble COEIMHEHHUS: CTPOEHUE MOJeKyl B pamkax merogoB BC u ['mmiecrw,
3aBHCHUMOCTB COCTaBa OT COOTHOIIIEHUS pa3MEPOB aTOMOB, (PU3MUECKUE U XUMUIECKHE CBOKCTBA.
6. XampkoreHsel: 00IIas XapaKTePUCTHKA, OCOOCHHOCTH Kuciopoga. CKIOHHOCTh aTOMOB K
00pa30BaHUIO LIENEeN, KPaTHBIX CBSI3EH.
7. Kucnopox: crpoenue Monekyn kuciopoaa u o3oua (Metoasl BC u MO), ux gusudeckue u
xuMuueckue cBoiictBa. Krnaccudukanus okcuaoB, oOmme cBoiictBa. Ilepokcuasl u
HAATMEPOKCUIBI.
8. Mopaudukamuu cepsl, (azoBas guarpaMma cepbl. XUMHUECKHAE CBOMCTBA MPOCTHIX BEIICCTB
3JIEMEHTOB TOJITPYIIIIBI CEPHI.
9. Tuapunasl cepsl, celeHa, TeTypa: CpaBHEHHE YCTOHYMBOCTH, BOCCTAHOBUTEIHHBIX CBOWCTB,
KHUCJIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb(huIpl METAIIOB, CYJb(aHbl U MOTUCYIb(UIbL.
10. KucnopoaHbie COeAMHEHUS CEPHI, CElIeHA, TEILTYPa: U3MEHEHHE KUCIIOTHBIX U OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX CBOMCTB B pssax SO2 - SeOz - TeOz; SO3 - SeO3 - TeO3u COOTBETCTBYIOIUX
kucyoT. Ctpoenue cynbGuT-, OUCyIbUT- U Cyab(aT-uOHOB.
11. Cepnas kucnora U ee cosnd. TuocepHas kuciaota U ee coiu (Tuocynbdatel). I[TpoayKTs
3aMEeIEHUs B CEPHOW KHUCIIOTE: MOJUCYIb(aThl, TaJOT€HAHTHJIPHUIbI, MEPOKCOKUCIOTHI.
[TonMTHOHOBBIE KUCIIOTHI, CTPOSHHE MOJUTHOHAT-UOHOB.
12. p-anemenThl V rpynmbl: o0Imas XapakTepucTHKa, 0cO0eHHOCTH a30Ta. CKIOHHOCTh aTOMOB K
00pa30BaHUIO 1IeTIel, KpaTHBIX CBA3EH.
13. Crpoenne wmomekynsl azora (BC, MO), ero Qusnueckue W XHUMHYECKHE CBOWCTBA,
MouduKkauu ¢pocdopa, MbIIIbIKA, CYpbMbI, BUCMYTA.
14. O6mas xapakTepucTUKa TUAPUIOB P-3JIEMEHTOB V IPYIIIBI: CTPOCHHE MOJIEKYJI, TEPMHUUECKas
YCTOMYUBOCTh, BOCCTAHOBUTEIbHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE CBOMCTBA.
15. Ammuak: pu3ndeckre 1 XMMHUYECKUE CBOMCTBA, CBOMCTBA KUKOTO aMMHUaKa, CBOMCTBA COJICH
aMMOHUs. ['MapasuH, THIPOKCUIAMUH, a30TUCTOBOJIOPOJHAS KHUCIIOTA, a3WA-HOH: CTPOEHUE U
CBOMCTBA.
16. Okcun azota(l) u a30THOBaTHCTas KUCIOTA: CTpOEHUE MOJIeKy U cBoicTBa. Okeunp azora(ll)
- CTpoeHHe MoJsieKyibl B paMmkax MeronoB MO u BC, mon nurpozonusa. Oxcun azora(lll) u
a30THUCTas KUCIIOTA, HUTPUTHI.
17. Crpoenne okcuna azora(IV) m ero mumepa, paBHoBecue B cucteMe NO2 — N2Os. Oxcnp
azota(V), a30THasl KHCJOTAa: CTPOCHUE MOJIEKYJ, OKUCIMTEIbHbIE CBOMCTBA; CTPOEHHE HUTpPAT-
HOHA.
18. Oxcuapl u ruapokcusl pocdopa, MbIIbIKA, CYypbMbl, BACMYTa: YCTOHYMBOCTb, KHUCIOTHO-
OCHOBHBIE M OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBoMcTBa. CTpoeHue okcuaoB docdopa,
CTPOCHUE  KHUCIOpPOJACOJEpX,amuX KHCIOT  ¢ocdopa, KUCIOTHbBIE U OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA.
19. p-anementsl IV rpynmel: oOmias XapakTepucTuka, ocobeHHocTH yriepona. CKIOHHOCTb
aTOMOB K 00pa30BaHMIO IENel, KPATHBIX CBSI3EH.
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20. p-anemeHTsl [V TpyMIbI - MPOCTHIE BEIMIECTBA: TUITBI KPUCTAUIMYECKUX CTPYKTYp Yriepoaa
(amma3, rpadur, kapOuH), KpeMHus, ojioBa (o, B, Y - GopMbl), CBUHIIA, XUMHYECKHE CBONCTBA.
BonoponHele coeauHeHMsl yriepoja M KPEMHMS: CTPOEHHME, pa3iuuds B PpPEaKLHOHHOU
CIIOCOOHOCTH.

21. Okcuppl  yriepoma: crpoenune (BC um MO), Qusnueckue M XUMHUECKHE CBOWCTBA
(B3auMoJIeHiCTBHUE C BOJOM, OKHCIUTEILHO-BOCCTAHOBUTENBHBIE CBOWCTBA), KAPOOHUIIBI METAILIIOB
(ctpoeHne, 00bSICHEHHE YCTOMYUBOCTH). YTOJIbHAS KUCIOTA M €€ COJIH.

22. CoemuHeHHs yriiepoja ¢ a30TOM M CEepoil: 1MaH, IIUaHHUCTOBOJOPOAHASI KUCIIOTA, LIUAHUIbI,
[UaHUHbIE KOMIUIEKCHl. Llanar- u THonmanaT-uoHsl. OOIIas XapaKTepUCTHKA TaJOreHU]IOB
anemeHToB |VA rpynmsl.

23. Okcu KpeMHUs, KPEMHHEBbIE KUCIIOTHI, CHIIMKAThl. 3aKOHOMEPHOCTH B U3MEHEHHH CTPOCHUS
U XUMHUYECKHUX CBOMCTB OKCHUJIOB U TUIpOKcHI0B Ge, Sn, Pb B pa3inuuHbIX CTENEHSIX OKUCICHUS:
KHCJIOTHO-OCHOBHBIE M OKMCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBOICTBA.

24. Kpucraminyeckasi CTpyKTypa, (pusmueckue M XUMHUYECKue cBoiicTBa Oopa. Ilomyuenue,
ctpoeane (MO) u cBoiicTBa nuOOpaHa, BOCCTAHOBUTEIBHBIC CBOWMCTBA, PEAKIHsS C BOJOH,
o0Opa3oBaHue OOPTUAPHAHBIX KOMIUIEKCOB, X CTpoeHHe. Briciine 60paHbl: cTpoeHHe (31eMEHTHI
CTPYKTYpBbI), 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB.

25. Oxcua 6opa, OopHbIe KUCIOTHI, O0paThl. CTpoeHuit coeuHeHuit 6opa ¢ a30TOM, aHAJIOTHUS C
YIIIEBOAOPOAAMH, aJIMa30M U rPpauTOM.

26. dusnueckue u xumMuueckue cpoiictBa Al, Ga, In, T1. 3akoHOMEpHOCTH B U3MEHEHHH CBOMCTB
COCIMHEHUN (OKCHIBI, THAPOKCUIbBI, TaJOTEHUIbI) ASJIEMEHTOB B CTEIEHH OKHCICHHS +3.
Kommiekcusie coequnenus. CoeIMHEHHs B HU3IIUX CTEMIEHSIX OKUCIICHHSL.

27. s-amementsl Il rpynmel: oOmmas XapakTEpUCTHKA, OCOOCHHOCTH OEpHIUIHS, IPOSBICHUE
JTUAroHaJIbHOTO cxojcTBa. CBOMCTBA MPOCTBHIX BEIIECTB, TMIPHUAOB, raloreHuoB. OKCUAbl U
TUAPOKCHUIbI: 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB. KOMIIEKCHBIE COETMHEHUS.

28. s-onemenThl | rpymmel: oOmas xapakTepucTuka, ocoO0eHHOCTH JTUTHS. CBONCTBA MPOCTHIX
BEII[ECTB: B3aUMOJCHCTBHE C KUCIOPOJIOM, BOJONH. 3aKOHOMEPHOCTH B CTPOCHHH U CBOMCTBAX
COEZMHEHUH C KUCIOPOI0M, THIPOKCHIO0B, KApOOHATOB, raJIOT€HU/I0B.

29. nepTHBIe Ta3bl: 00mIas XapaKTePUCTHKA, HAX0XKICHHE B TIPUPOE, TIOTyIeHHE. XUMHUYECKUE
CBOICTBa MHEPTHBIX Ta30B (B3amMojeiicTBue ¢ Bojoii, cuuTe3 bapmnerra). Ctpoenue (MO) u
cBoiicTBa pTopH10B KceHOHA. KucnopoiHble coelMHEHUsI KCEHOHA.

30. CTpoeHue KOMILJIEKCHBIX cOeANHEeHUI ¢ nmo3uninit meroaa BC. ['ubpuauzamnus opoutaneit mpu
00pa30BaHUM OKTa’APUYECKHUX, TETPAdIPUUECKUX M KBaJApPaTHBIX KoMIuiekcoB. [Ipumeps! crivH-
CBSI3aHHBIX, CITUH-CBOOOIHBIX, BHYTPH- U BHEITHEOPOUTATHHBIX KOMILIEKCOB.

31. Teopwus kpuctamumyeckoro noist (TKIT), ocHOBHBIE ONOXKEHHS, YHEPTeTHUECKas TuarpaMma
oOpa3oBaHus KoMmIuiekca. Pacuierienue d-opouraneil IeHTpaIbHOTO aToMa B KPUCTALITMYECKOM
1oJie JUIsl OKTadApU4ECKOro, KBaJpaTHO-OuupaMu1aibHOr0, KBaJpaTHOTO U TETPa3IpHueCcKOro
KOMIUIEKCOB. HU3K0- M BBICOKOCTIMHOBBIE KOMILJIEKCHI.

32. Cpsi3p BENMYMH pACIIEIUICHUS KPHUCTAUTUYECKAM TOJIEM C OKpPAcKOW KOMIUIEKCa,
CHEKTPOXUMHUYECKHHA psll. DHEPTUs CTA0MIN3AINHA KPUCTAJUIMYECKUM TOJIEM OKTadPUYECKON U
TeTpadapuyeckoit cummerpui. [lonstre 06 s dexre Ana-Tennepa.

33. CTpoeHne KOMIUJIEKCHBIX COEAMHEHUN ¢ mo3unmii Metoga MO (Teopus MO JTUTaHIOB).
[TocTpoeHue 3HepreTUYECKUX JuarpaMM OKTasApuyecKux KOMIUIEKCOB. BennunHa pacuienienus
B TEOPUU TOJIS IMTaH/I0B. TT-B3aumopeiicTBue d-opOuTaneit 1ieHTpaaTbHOTO aToMa ¢ OpOUTATISIMU
JIUTaH/IOB.

34. ®akTopsl, BIAUSIIOMINE HA TEPMOJNHAMHUYECKYIO YCTOWYMBOCTh KOMILUIEKCHBIX COCIMHEHUIA.
OHTAIBNUUHBIA BKJIAJA: BIMSHUE 3apsAfla W pa3Mepa MOHA MeTala, ydyeT pacUIeIUIeHHs B
KPUCTAJJIMYECKOM I10JIe, OCHOBHOCTH JIMTAHJ1a; SHTPONUIHBINA BKIJIaJ: CPABHEHHE CTYIEHYATBIX
KOHCTaHT YCTOMUMBOCTH, O0BCHEHHE XeTIaTHOTO 3¢ (dekTa, mpaBuiio HUKIOB Yyraesa.

35. d-anemenTsl IV rpymmel: oOmiass XapakTepUCTHKA, CBOMCTBA MPOCTBHIX BemiecTB. Bricimee
COCTOSIHME€ OKHCIICHHS: OKCHJbI, THUJIPOKCHUIOB, CTPYKTypa CMEIIAHHBIX OKCHJIOB THTaHa
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(peleTKy TUIa IIMUHETH, WIbBMEHUTA, IEPOBCKUTA), XUMHSI BOJAHBIX PACTBOPOB, KOMILIEKCHBIE
coenuHeHusi. CoeTMHEHNs TUTAHA B CTETICHU OKUCIICHUS 13.

36. d-snmemenTHI V rpymmbl: 00MIas XapakTepUCTHKa, CBOMCTBA MPOCTHIX BemiecTB. COoeqMHEHHS
3JIEMEHTOB CO CTENEHBIO OKUCIECHUS +5: CpaBHHUTEIbHAS YCTOMYUBOCTb, PABHOBECHS B BOJHBIX
pactBopax. CoelMHEHNs BaHAUs B HU3IIUX CTETIEHAX OKHCIICHUS.

37. d-snemenTtsl VI rpymmbl: 001as XapaKTepUCTHKA, CBOMCTBA MPOCTHIX BeriecTB. CoeTUHEHUS
DJIIEMEHTOB CO CTENEHBIO OKHUCIICHUs +6: CpaBHHUTENbHAs YCTOWYMBOCTH OKCHJIOB, KHCIOT,
AQHUOHOB, OKHUCJIMTEIbHAs CHOCOOHOCTh, paBHOBECHS B BOJHBIX pacTBOpax, H30- U
rereponoircoequHenus. CoelMHEHUs XpoMa B HU3IIMX CTEIIEHAX OKHCIIEHMsI, CBOMCTBA OKCUI0B
u ruapokcu1oB. CoequHeHuss Mo 1 W B HU3KUX CTETICHSX OKHCIICHHS: “CHHU U “OpOH3bI.

38. d-anemenTts! VII rpynmbl: 001as XxapakTepUCTHKA, CBOMCTBA MPOCTHIX BemiecTB. CoeTUHEHHMS
MapraHia B CTENeHsAX OkucieHus +2, +3, +4, +6, +7: cBoicTBa (KHCIOTHO-OCHOBHBIC W
OKHUCJIUTEIbHO-BOCCTAHOBUTENBIHBIE) OKCHAOB M TUAPOKCUAOB. COEIMHEHHUS DIIEMEHTOB CO
CTCTNEHbIO OKUCJICHHS +7: CpaBHUTENbHAs YCTOMYMBOCTH OKCHIOB, KHUCJIOT, AHHUOHOB,
OKHCITUTENbHAs CHOCOOHOCTB.

39. Dnementsl oarpymisl jxene3a (Fe, Co, Ni): cBoiCTBa MPOCTHIX BEHICCTB, MPOMBIIILICHHBIH
CIoco0 IMOJIydeHHUs Kelle3a, KOppo3usi >Keje3a, YCTOMUMBOCTb COEAMHEHHUH CO CTEIECHBIO
OKHUCJIEHUS +2 U +3, KUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIBIHBIE CBOWCTBA
OKCUI0B U TuIpokcu0B. KomruiekcHbie coequnenus. Coenunenus xxemnesa( VI).

40. d-snemenTtsl VIII rpymimbl: 00111as xapakTeprCcTHKA. DIIEMEHThI MoArpyisl wiatuusl (Ru, OS,
Rh, Ir, Pd, Pt): cBoiicTBa mpOCTHIX BEIIECTB (peakiiy ¢ KUCIOTaMHU, HEMETAIJIAMH ), COSIMHCHHUS
B CTEIICHSIX OKHCIeHud +2, +3, +4, +6, +8.

41. d-snemenTs! | rpymnmel: o0Ias XxapakTepUCTHKA, CBOMCTBA MPOCTHIX BeliecTB. COeqMHEHHMS
9JIEMEHTOB B CTENEHAX okucieHus +1, +2, +3. CocTaB u cTpoeHUE KOMIUIEKCHBIX COeIMHEHUH.
42. DnemenTsl MoOO0YHON moarpymmbl I rpymnmer: o0mias XapakTepuCTHKa, CBOMCTBA MPOCTHIX
BEUIECTB (MECTO B Psly HAIPSHKEHUN, IPUYMHA UHEPTHOCTH PTYTH). COEAMHEHUS IIEMEHTOB B
CTETICHU OKUCIICHHS +2: OKCUIBI, THAPOKCHIbI, TanoreHusl. CoenuHenus prytu ().

43. DnemeHnTsl M0604HOM moarpynmsl |l rpynmel: obmas xapakTepucTHKa, CBOMCTBA MPOCTHIX
BEIIECTB, OKCHIOB M THJIPOKCHIOB JIEMEHTOB B COCTOSIHUM OKHCIIEHUs +3, BIMSHUE pa3Mepa
MOHA Ha XUMHYECKUE CBOMCTBA. COEMHEHHNS SJIEMEHTOB CO CTENIEHbIO OKUCIEHUS +2 U +4.

44, AKTUHUN W aKTUHOWMBL: CpaBHeHHWe SHepruit 5f-, 6d- m 7s-opOutaneil, HaXOXICHHUE B
OpUpojie, CHocoObl MOJy4eHUs, CPaBHUTENbHAs YCTOMYMBOCTh COEIMHEHHUH CO CTENEHSIMHU
okucienus +3, +4, +5 u +6 11 37€MEHTOB NIEPBOM MOJOBUHBI Psiia, COEAMHEHUS CO CTETIEHBIO
OKHCJIEHHA 13 IS DJIEMEHTOB BTOPOM NOJIOBUHBI PsIlia.
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IIpumep 3K3aMeHAIMOHHBIX OMJICTOB:

denepanbHOE roCyIapCTBEHHOE OI0HKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BbICILIEr0 00pa30oBaHUs
«Ky0baHckuii rocy1apCcTBEHHbIN YHUBEPCUTET)
04.03.01 Xumus
Kadenpa ob6meit, Heoprannyeckoit xumun 1 UBT B xumun
Jucuunnuna «Heoprannueckas xumusi», 4. 1
DK3AMEHAITMOHHbBIN BUJIET Ne 1.

1. OOBsicHeHHe TreoMeTpuyeckord (opMbl MOJIEKYa ¢ mo3unuii metoga BC (Teopwust
rUOpUAM3AIMM  ATOMHBIX OpOWTajeil) W C TMO3WIUH TEOPUU OTTATKUBAHUS BAJICHTHBIX
3JIEKTPOHHBIX Tap (Merox [ mitecnn).

2. T'ereporeunbie paBHOBecHs. [lonstue o ¢asze, HE3aBUCUMOM KOMIIOHEHTE, YHUCIIC
cTernieHeil cBoOoObl. BBIBOJ OCHOBHOrO 3akOoHAa Te€TEPOreHHOro paBHOBecHs (mpaBuiio Qa3
['u66ca). dazoBas auarpaMMa BOJIBI: PacueT YMCJIA CTEICHEH CBOOOJBI B OJJHOKOMITOHCHTHOMN
CUCTEME.

3. Boruuciute Kp peakiu 2NO + Cl, — 2NOCI npu 298 K 1o crieayronmm JaHHbIM:

BemmecTtBo NO Cly NOCI
AH®, xJI/MOJIb 90,37 0 53,55
S°, JIxx/(monb-K) 210,62 223,0 263,6

3aB. kadeapoit,
I.X.H., mpodeccop H.H. Bykos

denepanbHOE rocy1apCcTBEHHOE O10/KETHOE 00pa30BaTeNIbHOE YUPEXKIEHUE
BbICILIEr0 00pa30BaHUs
«KybaHckuit ToCyAapCTBEHHBIH YHUBEPCUTET
04.03.01 Xumus
Kadenpa obmeit, Heoprannueckoit xumuu u BT B xumun
Hucnunnuna «Heopranudeckas Xumusi», 4. 2

AK3AMEHALIMOHHBIN BUJIET Ne 2.
1. Oxcun Gopa, GopHble KUCIOTHL, OopaThl. CTpoeHui coequHeHH Oopa ¢ a30TOM,
AQHAJIOTHS C YTJICBOJIOPOIaMH, AIMAa30M U TPaQuTOM.
2. Kunerndecku naOusbHBIE M WHEPTHBIE KOMIUIEKCH. MexaHu3M peakiuii oOMeHa
JIATAHIOB.
3. Hanmmwure ypaBHEHHS peaklud, C TOMOIIbIO KOTOPBIX MOXXHO OCYIIECTBUTH
MIPEeBPAICHUS:
CaCO3 — Ca0O — CaCz — CaCNz2 — NHs
JIist BTOpO# peakiuu OINpeNeNTh BO3MOXXHOCTh IPOTEKAHMs Ipollecca MPU CTaHAApTHBIX
YCIOBUSIX.

3aB. kadenpoii,
I.X.H., Ipodeccop H.H. Bykos
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KoHTposib OCBOCHHMSI TUCHUMILUIMHBI ¥ OLIEHKA 3HAHWH OOy4arolmIMxcsi Ha 3K3aMeHe
IPOU3BOJIUTCS B COOTBETCTBHH € [10J105KEHIEM O ITPOBEACHUH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
U IPOMEXYTOYHOH arTectanuu ooydatommxcs Kyol'Y u ero ¢punuanos.

Kpurepun Onenka YpoBeHb
OTBeT MOJNHBIN, TPABUIIbHBIN, CAMOCTOATEILHBIM, «OTJIMYHO) MMOBBIIIICHHBIN
MaTepHal U3J0KEH B ONPEACICHHON JIOTHYECKON (IpoBUHYTHIN)
[IOCJIEI0BATEILHOCTH JIEMOHCTPUPYETCS YPOBEHb

MHOTOCTOPOHHOCTB ITOJIXO/0B,
MHOT'0AQCTIEKTHOCTh 00CYXIeHUS IPOOIEMBI,
YMEHHUE apryMEeHTHPOBATh COOCTBEHHYIO TOUKY
3peHUs, HAXOJUTb IIyTH PELLCHUs
[I03HABATEJIbHBIX 3a/]a4, yCTaHABIMBATh
[IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY
CTPOEHHUEM, CBOMCTBAMHU U IPUMEHEHUEM
BELIECTB, B IOTHMYECKOM PACCYKICHHUH, PEILICHUH
3a7a4ui, rpa)UueCcKUX MOCTPOEHHSX HET OLIHOOK,
3ajlaya pelleHa paloHaIbHBIM CIOCO0OM

JlaH MOJIHBIN, IPABUIIBHBIN, CAMOCTOSITEIIbHBIN «Xopouio» 0a30BbIi YPOBEHb
OTBET HA OCHOBE U3YYCHHBIX ITOHATHH,
KOHLENIWH, 3aKOHOMEPHOCTEH, HO JOIIyCKAKTCS
HECYIIIECTBEHHbIE OIIMOKU B pPEIICHUH 331au.
JlaH TOJHBINA OTBET, HO IIPHU ITOM €CTh «yZIOBJIETBOPUTEIBHO HOPOTOBBIN
CYILECTBEHHbIE OLTMOKH yKa3bIBaIOLIME HA YPOBEHb
HEYMEHHE UCII0JIb30BaTh TEOPETUYECKHUE 3HAHUS
Y YMEHHs IIPU PEIIEHUH TOCTABICHHBIX 3aa4.
JlanHble IpOOEIIbl B 3HAHUAX HE NPENSATCTBYIOT
JajlpHeHeMy 00y4eHHIO.

OtBeTr 0OHapYyXHMBaeT HE3HAHUE OCHOBHOT'O «HEYIOBIETBOPUTEIILHO) MmeHee 50%,
(TTOporoBOTO) CofepKaHu yueOHOTO MaTepuaa YpOBEHB HE
chopMHpOBaH

OrneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BRIOUPAIOTCS C YI€TOM UX WHAMBHIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIM/IAM U JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISIETCS TOTIOIHUTEIFHOE BPEMS JIJIS TIOATOTOBKM OTBETA Ha dK3aMEHE;

— IIpU TPOBEJICHUH IPOLEAYPhI OLIEHUBAHUS PE3YyIbTaTOB 00yUEHHsI HHBAJIUIOB M JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TIPETYCMAaTPUBAETCS MCIIOIb30BaHUE TEXHUUYECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOCHHOCTSIMY,

— TIpY HEOOXOIUMOCTH JIJISl O0YJAFOIIUXCS ¢ OTPAHWNICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS PE3YJNbTAaTOB OOyUYeHHs] 10 JAUCHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUS PE3yJIbTaTOB OOy4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 JTUCHUIUIMHE (MOIYJIO) MpeIycMaTpuBaeT IPeIOCTaBICHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS W BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMU CITyXa!

— B IIeYaTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JUst TUI ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:
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— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOydJaronuxcs.

5. IlepedyeHb OCHOBHO¥ U 10NIOJHHUTEJIbHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOEHHS JHCIMIIIMHBI.

5.1 OcHoBHasi 1UTEpaTYpAa:

1. AxmeroB, H.C. O0mas u Heopranuyeckas XuMmus [ DIeKTpOHHBIN pecypc] : yued. —
OnektpoH. naH. — Cankr-Ilerepoypr : Jlawp, 2014. — 752 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xumust snemMeHToB: B 2 T. (KOMIUIEKT) [DIIEKTPOHHBIN pecypc] : cmpas. /
H. I'punByn, DpHmio A.. — DnekTpoH. 1aH. — Mocksa : U3natensctBo "JlabopaTopus 3HaHuit",
2017. — 1348 c¢. — Pexum gocryna: https://e.lanbook.com/book/94157

3. OOmas u Heopranuwveckas xumus [Tekcr| : ydyeOHHK M CTYIEHTOB XHMHKO-
TexHojornueckux By30B : [B 2 T.] . T. 1 : Teoperudyeckue ocHoBbl Xxumuu / mojg pea. A. .
BopooObeBa. - M. : Akagemkaura, 2004. - 371 c. - (Yuebnuk 11 By3oB). - ISBN 5946281291.

4. O6mas u Heopranndeckas xumus [ Tekcr] : yaeOHUK /U1 CTyqeHTOB By30B : [B2 1.] . T.
2 : XuMu4ecKue CBOMCTBa HeopraHmdeckux BemecTs / [A. @. BopobbeB u jap.] ; mox pen. A. O.
Bopo6neBa. - M. : Akanemknura, 2007. - 544 c. - ABTOpBI yKa3aHbl Ha 00OpPOTE THUT. JIUCTA. -
bubmuorp. : c. 543. - ISBN 5946282565.

5. baraea, E.B. 3agaun u ynpaxknenus no oomieit xumun [ Tekct] : yuebHoe nocodue asns
CTYJICHTOB KJIACCHYECKUX YHHUBEPCUTETOB, OOYUYAIONIUXCS TI0 HEXUMUIECKUM CIEITUATBHOCTSIM /
E. B. baraesa, A. A. bynanosa ; noa pex. C. @. /lynaesa ; Mock. roc. yu-t um. M. B. JlomoHoCOBa,
XuMm. dak. - M. : Axamemus, 2010. - 156 c. - (Breiciee npodeccuonanbHoe 00pa3oBaHHE.
EcrectBennble Haykn). - bubnumorp.: c. 154. - ISBN 9785769568978.

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:
1. Heopranuueckas xumus [Tekct] : yueOHUK JUIsl CTyI€HTOB By30B : B 3 T. T. 3, KH.

1 : Xumus nepexoanbix 31eMeHToB / [A. A. [lpo3nos u np.] ; moxa pea. FO. 1. Tperbsikoa. - M. :
Axanemus, 2007. - 349 c. : mn. - (Boicmee npodeccronanbHoe oOpa3oBaHue. EcrecTBeHHbIE
HayKH). - ABTOpBI yKa3aHbl Ha o0opote TUT. aucra. - ISBN 5769525320. - ISBN 5769530200. -
ISBN 576951437X.

2. Heopranunueckas xumus [Tekcrt] : yaeOHUK 151 CTyA€HTOB By30B : B 3 T. T. 3, KH.
2 : Xumust mepexoaHbIX 51eMeHToB / [A. A. JIpo3noBa u ap.] ; mox pen. 0. JI. TpetwsikoBa. - M.
: Axagemus, 2007. - 400 c. : un. - (Beicmee npodeccuonanpHoe oOpazoBanne. EcrecTBeHHBIE
HaYKH). - ABTOPBI YKa3aHbl Ha 000pOTe TUT. JIUCTa. - bubdmmorp.: ¢. 391-398. - ISBN 57695253309.
- ISBN 5769530200. - ISBN 576951437X.

3. CysopoB, A.B. O6mrast xumust [Tekct] : yueOHHMK s cTyAaeHToB By30B / A. B.
Cysopos, A. b. Hukonbckuii. — CII6. : Xumuzgar, 2000. - 623 c. : wi. - (Y4eOHUK JUIS BY30B). -
bubmumorp.: c. 593. - ISBN 5938080045

4. CyBopos, A.B. Bompocs! u 3agaun no o0uieit xumun [ Teker] : yaeGHOe mocodue
Juis cTyAeHToB By30B / A. B. CyBopos. - CII06. : Xumuznat, 2002. - 304 c. - (YueOHUK U1
By30B). - ISBN 5938080258

5. Kocteipuna, T.B. (KyoI'Y). O6mas xumust [TekcT] : 1a0opaTOpHBIA MPAKTHKYM.
[U. 1]/ T. B. Kocteipuna, T. I1. Cropoxenko, B. A. Bonsiakus ; M-Bo 00pazoBanus u Hayku Poc.
Oeneparun, Kybanckuii roc. yu-1. - KpacHonap : [Kybanckuii rocyaapcTBeHHBIH YHUBEPCUTET],
2015.- 113 c.
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6. Kocteipuna, T.B. (KyoI'Y). Obmas xumus [Tekcr] : mabopaTopHBIA TPAKTUKYM.
Y. 2/ T. B. Kocteipuna, T. I1. Ctropoxenko, B. A. Bonsiakun ; M-Bo o6pa3oBanus 1 Hayku Poc.
Oeneparun, Kybanckuii roc. yu-1. - Kpacnonap : [Kybanckuii rocyapcTBEeHHBIH YHUBEPCUTET],
2016. - 97 c.

1. [TpakTukym mo obmeit u Heopraundeckoid xumuu [Tekct] : yuebHOE mocodue s
cTyneHToB By30B / [B. B. barpakos u ap.]. - M. : KomnocC, 2007. - 464 c. : un. - (YueOHUKH U
yueOHBIC TOCOOWS ISl CTY/ICHTOB BBICIITNX YU€OHBIX 3aBECHHMIT). - ABTOPHI YKa3aHbl Ha 000poTe
TuT. 1. - ISBN 9785953204996.

8. 3aiine, O.C. Xumus [Tekct] : yaeOnuk ans crynentoB By30B / O. C. 3aiiues ;
Mock. roc. yu-tr um. M. B. JlomonocoBa. - M. : Axkagemus, 2008. - 540 c. - (Beicuiee
npodeccuonanbHoe oOpazoBanue. EcrecTBeHHble Hayku). - bubmmorp.: c. 536. - ISBN
9785769542701.

9. ApnamnukoBa, E.M. COopHuk 3amad mo Heopranuyeckoil xumuu [Tekct] :
yuebHoe nocobue ains crynentos / E. . Appamnukosa, I'. H. Mazo, M. E. Tamum ; oz pen. 1O.
J1. TperbsxoBa. - M. : Akagemus, 2008. - 208 c. - (Boicmee nmpodeccuonaibHOEe 00pa3oBaHUE.
EctectBennblie Haykn). - bubnuorp.: c. 206. - ISBN 9785769538797.

10. Jlugun, P.A. TecroBble 3amaHus 10 OOmMIEH W HEOPraHWYECKOH XUMHH C
pemenusmu u otBetamiu [Tekcr]/ P. A. JIugun, E. B. CaBunkuna, H. C. Pyxkk, JI. 0. Anuk6epona.
- M. : BUHOM. Jlaboparopust 3Hanwmii, 2011. - 230 c. - ISBN 9785947741704.

11.  TIlpaktukym 1o oOiel u HeopraHndeckoi xumud [ Tekcr] : yuebHoe mocobue st
cTyneHToB By30B / AnukOeposa JI. 0. u np. - M. : BJIAZIOC, 2004. - 319 c. : un. - (Ilpaktukym
JUIst BY30B). - bubmuorp.: c. 311. - ISBN 569101143X

12.  Cgsepanosa, H./l. O6mas u HeopraHudeckasi XMMHUs: SKCIIEPUMEHTAIbHbIC 33141
U ynpaxHeHUs [DIeKTpoHHBIM pecypc] : yuebnoe mocobue / H. JI. CepanoBa. — CIIO.:

N3znarensctBo «Jlanb», 2013. - 352 c. - (YueOHuKH A5 By30B. CriennanbHas auteparypa). - ISBN
9785811414826. — Pexxum poctyma: https://e.lanbook.com/book/13007#book _name

5.3 llepuoguyeckne U3IaAHUSA:

1. «0KypHan HeopraHU4ecKOH XUMHUM.
2. «KypHan o01mei XuMum».

3. «KoopanHaoHHast XUMUS.

4. «XuMUS U KU3HbY.

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«MHTEepHeT», HE0OXOAMMBIX /ISl OCBOCHHUS JUCHHUILINHBI (MOLYJIs).

1. MHTepHeT caliThl BenylIMX rocyaapcTBeHHbIX BY30B M HayuHbIX opraHuzanmii PO
Mry, Criery, pxXTy, HI'Y, IO®Y wu np.), nHanpumep xumuyeckoro Qaxynpreta MI'Y
Www.chem.msu.ru

2. XuMuueckuii moprag WWw.chemport.ru.

3. Caiit kadenpsr oomiet u Heoprauuueckor xumuu PXTY http://onx.distant.ru/

4. www.alhimik.ru

7. Mertoauyeckue yKa3zaHusl [Jisi OOY4YAIOIIMXCSl MO OCBOEHHIO JUCHHUILIMHBI
(Monmy.Jist).

B cootBerctBum ¢ TpeboBanmsimu PI'OC BO mnpenopaBanue y4eOHOW TUCIIUTIITAHBI
«Heoprannueckas XuMus» Mpe1yCMaTPUBAET KOMIIETEHTHOCTHBINA MOJIX0/1 B y4eOHOM Ipolecce,
KOTOPBIIl OCHOBBIBA€TCA HAa MHHOBALMOHHBIX ICHUXOJIOTO-NMEAArorMueckKuX TEXHOJIOTHUSX,
HaIlpaBJICHHBIX HA MOBbIIIEHHE Y(P(PEKTUBHOCTH U KauecTBa (POpMUPOBaHUS MPO(PECCHOHATBHBIX
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HaBBIKOB oOyuarommxcsi. OCHOBHBIMH (opMaMH OOYYEHHUs SBISIOTCS: JIEKIIMU, CEMHHAPCKHE
3aHATHUS U JJa0OpaTOpPHBIC PaOOTHI.

B pazpaboraHHON mporpaMMe HCIOIb30BaHBl AKTUBHBIE W WHTEPAKTHBHBIC (OPMBI
00y4YeHus: TUCKYCCUH, TPOOJIEMHBIE JIEKIIMH, PEIlIeHNEe MPAKTUUECKUX 3ajad U KeicoB, paboTa B
COCTaBE MaJbIX IPYII.

Jljis ycnemHoro ocBOeHHs AUCHMIUTMHBI «Heopranmdeckas XUMHs» KaKIblil CTYACHT
oOecrieunBaercsi y4yeOHO-METOJMUECKUMH MaTepuaniaMu (TEMaTUYeCKHMMH IUTAHAMH JICKIUH,
CEMHUHAPCKUX U JTAOOPATOPHBIX 3aHATUH, YUeOHO-METOJUUECKON JTUTEPaTypoOil, 1abopaTOPHBIMU
PAKTUKyMaMH, TUIIOBBIMU 3aJja4aMu).

Paznuunble Buapl y4eOHOI paboOThI, BKJIIOYAs CAMOCTOATEIbHYIO padOTy CTYACHTA,
CIOCOOCTBYIOT OBJIAICHHIO KYJIbTYPO MBIIIIICHHUS, CTIOCOOHOCTHIO B TUCHbMEHHOMN U YCTHOM peuu
JIOTUYECKH MPABUIBHO OPOPMHUTH OCHOBHBIE TOJIOKEHUS TUAAKTUUYECKUX €TUHUI] JUCIMUILTUHBL,
T.e. (popMHUpYETCS CHUCTEMHBIH TOJXOX K aHaJIM3y XUMHUYECKOW HH(OpMAINH, BOCHPHUSTHIO
WHHOBAIIMM, YTO CIOCOOCTBYET TOTOBHOCTH K CaMOCOBEPIIEHCTBOBAHHIO, CaMoOpeaIn3alluu,
JTUYHOCTHOW U TIPEAMETHOU peICKCUH.

Tematuka nexkuui, CEMHUHAPCKUX 3aHATUH U JAOOPATOPHBIX pPabOT COOTBETCTBYET
COJIEP’KaHUIO [TPOrPAMMBI IUCHUIUIMHBI.

Jlekiuu 4UTAIOT 10 HauboJee BaKHBIM paszjenam nporpammbl. OHU HOCAT TPOOIEMHBIIH
xapaktep W (OPMHUPYIOT y CTYIEHTOB CHCTEMHOE MpPEIACTaBIeHHE 00 HW3ydaeMbIX paszzenax
npeaMera, 00eCreurnBalOT YCBOCHNE MMH OCHOBHBIX MPHHIIMIIOB U TMOJIOKEHUH JTUCHUIUIMHBI
«Heopranuueckasi XUMHsI», @ TAK)KE TOTOBHOCTD K BOCIIPUATHIO HAYYHO-TEXHUYECKUX MHHOBALIUN
Y TEXHOJIOTHM.

CemuHapckue 3aHATHS M JIAOOpaTOpHBIE pPadOTHI O0ECIEUMBAIOT TNPHOOpPETEHHE U
3aKperyieHre He0OXO0AUMbIX HABBIKOB U YMEHUH, GOPMUPYIOT IpodeccroHalbHbIe KOMIIETESHIINHY,
TOTOBHOCTh K CAaMOCTOSITEIbHOW W WHAMBHIYaIbHOH paboTe, NPHHATHUIO OTBETCTBEHHBIX
peleHnii B paMKax NpodecCHoHalIbHON AeITeIbHOCTH.

Ha cemunHapckux 3aHsATUSIX IpenojiaBaTeNb o0OpaliaeT BHUMAaHUE Ha CIOCOOHOCTH
CTYJEHTA K JIOTHYECKOMY MBIIIJIEHUIO U CAMOCTOSITEIbHOCTH, IPUMEHSS B CBOEH IIE€1arorn4ecKon
JeSITeIbHOCTH MHHOBALIMOHHBIHN IMYHOCTHO — OPUEHTUPOBAHHBIN MOJX0 00YUEeHHUS.

JIaGopaTopHble 3aHATUS TNPOBOIATCA C IE€JIbI0 YCBOGHHUS CTYJACHTaMH OCHOBHBIX
TEOPETUYECKHUX, METOJUUECKUX U OPraHU3aI[MOHHBIX Pa3esioB IPOrpaMMBl, a TAKXKe BbIPaOOTKU
Y 3aKPEIUICHUIO HaBBIKOB IIPAKTHUECKUX YMEHUM.

OTtnenpHBIE TEMBI pa3/IeNoB JAUCLUUIUIMHBI CTYIEHTHI MPopadaThIBalOT CaMOCTOSTENbHO.
CopneprkaHue caMOCTOSTEIbHON pabOThI: YTEHHE OCHOBHOM M PEKOMEHIyeMO! JTOMOJIHUTEIbHON
JUTEpPaTyphl, PELIEHHE CUTYAlMOHHBIX 3aJad, 4YTO CIIOCOOCTBYET Pa3BUTHUIO MO3HABATEIbHOU
AKTUBHOCTH, TBOPYECKOTO MBIIIUIEHHS CTYACHTOB, IPUBUBAET HABBIKM CAMOCTOSITEILHOTO ITOMCKA
uH(popMalny, a Takxke (GOpMUPYET CHOCOOHOCTh W TOTOBHOCTh K CaMOCOBEPILIEHCTBOBAHMUIO,
camMopeaJIn3ali U TBOPUYECKON aJanTalyH.

B ocBoeHuu nuCHUIUIMHBI MHBAJTUIAMH U JIMLIAMU C OTPAaHMYEHHBIMHU BO3MOKHOCTSIMH
30POBBSl OOJBIIOE 3HAYEHHE MMEET WHIMBHUAyalbHas ydeOHas padoTa (KOHCYNbTAallMU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJIMBUIYaTU3alliid OOyYEHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0Yy4alomUMCs HMHBAJIUIOM WM JIMIOM C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.

8. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMbIX NPH OCYLIECTBICHUH
00pa30BaTeILHOIO MPOLEcca MO0 JUCHUILTHHE (MOTYJIIO).

8.1 llepevyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.

- Mcnonb30BaHue 3JIEKTPOHHBIX MIPE3EHTALMN IIPU IPOBEICHUHY JIEKIIMOHHBIX 3aHATHH.

- Hcnonp3oBaHWe DIEKTPOHHBIX MPE3EHTALMM IPU  3alIUTE HWHIMBHIYaTbHBIX
JKCIIEPUMEHTAIIbHBIX 3a/1a4.
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8.2 IlepeyeHb HEOOXOAMMOr0 MPOrPaAMMHOI0 00ecneYeHHUsI :
- Microsoft Windows
- Microsoft Office

8.3 [lepeyeHb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6udanoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru).

2. DnekTpoHHas oubimoreuHas cucrema M3narenscrpa «Jlanw» http://e.lanbook.com/.

3. DnexkTpoHHass OuOIMOTEUHAs cHUcTeMa «YHHMBEPCHTETCKas OMOJMOTEKa OHJIANH»
www.biblioclub.ru.

4. DnexTpoHHas 6ubimoreyHas cucrema «kOpaitm» http://www.biblio-online.ru.

5. Cpena MoaysibHOTO JUHAMUYecKoro ooydenus http://moodle.kubsu.ru/.

6. baza y4eOHBIX TIIaHOB, pa0OYUX MPOTPAMM JAUCHUILINH, MyOIHKAIMA U KOH(EPEHITHH
http://infoneeds.kubsu.ru.

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIeCTBJIEHUS
00pa30BaTe/ILHOIO NPOLecca Mo JUCHUILINHE (MO1YJII0)

MarepualibHO-TEXHHYECKOE 00eCTIeueHNEe AUCIUTIITUHBI

No Bun pabor
(MOyJIs1) M OCHAILIEHHOCTh

1. JlexuimoHHBIE 3aHATHS | YdeOHas ayTuTOpus AJIsl IPOBEICHHS 3aHATHIA JEKIIMOHHOTO
TUIA: KOMIUIEKT Y4eOHOU MeOenu, KOpOTKO()OKYCHBII
WHTEPAKTUBHBIN MPOEKTOP, MyJIbTUMEIUITHAS Kadeapa,
JI0CKa-3KpaH YHUBEpCalbHas, MeJIoBast 10CKa (ayJUTOpHs
322¢).

2. CeMuHapckue 3aHATHs | YueOHas ayquTOpHs U1 IPOBEACHUS 3aHATUH CEMUHAPCKOTO
THUIA. KOMIUIEKT Y4eOHOU Mebenu, KOpOTKO(DOKYCHBIN
MHTEPAaKTUBHBIN MPOEKTOP, JOCKA-IKpaH YHUBEpCcalIbHas,
MesoBas jocka (ayauropus 126¢).

3. JlaboparopHsble 3aHATHS | YueOHas ayIuTOpuUs JUIsS IPOBEICHUS 3aHATUH J1aOOpaTOPHOTO
THUIIA, YKOMIUIEKTOBAHHAS CTICIIHAIU3UPOBAHHON MeOEbIO,
BBITSDKHOM CHCTEMOM BEeHTHUIIALMH, MEJIOBOM TOCKOIA,
Cpe/ICcTBaMu TOKapHOH 0€30MacHOCTH U OKa3aHUs IEPBOM
MEAUIIMHCKON TTOMOIIH, 1a00paTOPHBIM 000PYIOBAaHHEM: BECHI
TEXHOXUMHYECKUE, JIEKTPUUECKHE TUTUTKH, HA0OPHI
XUMHUYECKOH MOCY/IbI U PEaKTUBOB, BOJSTHbIC OaHH, BAKYyMHbBIE
HACOChI, TEPMOMETPbI, MATHUTHBIE MEIIAJIKH C TIOJIOTPEBOM
MM-135H «Tarnep», pH- metp «Okcnepr-001-3.04»,
criektpodorometp B-1100 DKOBbBIO, naboparopHsIii
ncrouHuk nutanus [IPOOKUIT B5-71/1M, Bechl
ananutudeckue Adventurer Pro AV114C (ayauropuu 439¢ u

430c).
4, CamocrosTenpHas [Tomemenre a1t CaMOCTOSITEILHON PabOThI, OCHAIIIEHHOE
pabora KOMILJIEKTOM y4eOHO# Mebenn, KOMIBIOTEPHON TEXHUKOM C

BO3MOHOCTBIO ITIOAKJIOYECHHUS K CETU «I/IHTepHeT» u
obecreueHHas TOCTYIOM B AJIEKTPOHHYIO HH(DOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpeny YHUBepcHuTeTa, (aynutopus 431c¢).

I'pynnoBeie (MHIUMBUIYyanbHBIE) KOHCYAbTaluu (ayautopus 425c, 416c¢), Tekymmii
KOHTposb (aynutopuss 439c) M mpoMexyTodyHas aTrTecTalusl NpPOBOAATCA B ayIUTOPUSAX B
COOTBETCTBHUU C pacnucanuemM (ayauropus 425¢, 416c¢).
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