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Xumus (ypoBeHb 6akanaBpuaTta)
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1.1 Ileab ocBoeHUs TUCUMILIHHBI.

(dhopmupoBaHHe Y 00yJarOIIMXCSI COBPEMEHHBIX MPEJCTABICHUNA O CTPOCHHUH, CBOMCTBAX
HEOPraHWYECKUX COCAMHCHHM, 3aKOHOMEPHOCTSX TIPOTEKAHUS XUMHUYECKUX IIPOIECCOB B
HEOPraHMYECKUX COCIUHEHUSX M OMpeACNiCHUE POJM MPEIMETHBIX 3HAHUN B (OPMUPOBAHUU
CUCTEMBl KOMIICTCHIIMA XWMHUKAa i1 J(PQPEKTUBHON amanTali B YCIOBHUSAX Oymymien
podecCHOHALHOM Cpe/IbI.

1.2 3apauu AUCHUIINHBI.

— CdopmupoBaTth TeOpeTHUYECKHI (YHIaMEHT COBPEMEHHON XWMHUHM KaK eIuHOM,
JIOTUYECKH CBSI3AaHHOU CHCTEMBI.

— PacmumpuTtsh 1 3akpenuTh 0a30Bble MOHATUS XUMHUH, HEOOXOUMBIE [yl JaIbHENUIIEro
M3YYEHHUS aHAJTUTHUYECKON, OPraHu4eCcKOl U GU3NIECKON XUMUH.

—  CdopmupoBaTh CHCTEMHBIM MOAXOJ K PacCMOTPEHUIO U OMHCAHUIO XMMHUYECKUX
SIBIICHUH, PEIICHHUI0 MPUKIAIHBIX 3a]ad, CaMOCTOSITEIbHOM padOThl ¢ HAYYHO-TEXHUYECKOU
JINTEPATYPOH.

— Pa3Burth cnocoOHOCTH K TBOPYECTBY, B TOM YHUCII€ K HAYyYHO-HCCIIEI0BATEIbCKOM
pabote, 1 BbIpabOTAaTh MOTPEOHOCTH K CAMOCTOSITEILHOMY PUOOPETEHUIO 3HAHUH.

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

Huctmmumaa «HeopraHndeckass XUMHS» OTHOCHTCS K JUCIHMIUIMHAM O00S3aTebHON
yactu Onoka bl yueOnoro mnnana nHampasinenuss 04.03.01 Xumus U JOTHYHO CBSi3aHA C
OJTHOBPEMEHHO M3y4aeMbIMH JUCIUIUIMHAME «BBeneHne B TepMOIMHAMHKY», «MaremaTukay,
«Duzuka» u ap.

OcBoenue nucuuruiniel «Heopranuueckass XuMus» HEOOX0AUMO Kak MPEALIEeCTBYIONIEEe
JUCHMIUIMHAM  00s3aTelbHOW dYacTh «AHalIUTHYeCKas XUMHs», «Duznueckas XUMHS,
«Opranuueckass XuUMHUs», «XUMHYECKas TEXHOJOTHs», a Takke AUCHUIUIMH 4YacTH,
dhopmMupyeMoil ydacTHHKaMu 0Opa30BaTEIbHBIX OTHOIIEHUH Y4eOHOTrO TIUIaHa MOATOTOBKH
OakanaBpoB 1o HanpasyieHuto 04.03.01 Xummwsi.

1.4 IlepeyeHb IJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHs] MO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IUIAHNPYEeMbIMH Pe3y/JbTATAMM 0CBOEHHUSI 00pPa30BaTe/bLHOMH MPOrPaMMbI.

[Ipomecc wM3ydyeHUs AUCHMIUIMHBI HANpaBiIeH Ha (QOPMHPOBAHUE  CICIYIOIINX
xkomnerennuii: OIIK-1
No Nupexc Conepxanue B pesynbrate n3yueHus: yaeOHON MUCIUILITUHBI
I 1; KOMIIET | KOMIETCHINH (HIIH e€ o0Oy4aronuecs: J0IKHbI
| eHUHUH YaCTH) 3HATh YMeTh BJIaJleTh
1. OIIK-1 OCHOBBI KommuectBeHHO | cucTeMoit
COBPEMEHHBIX OIINCEHIBATH (byHIaMeHTaTbH
Teopuil B SABJICHUS U BIX XUMUYECKUX
Crocoben + | 3aKOHOMEPHOCTHU o
oOJracty o0mIeH p IOHATHH,
aHAITU3UPOBATh U B
HHTEPIPETUPOBATH 1 Ga30BHIMK
HEOpraHUYeCKON HCOPraHWHCCKUX | o nusvu
Pe3ybTATHI i CHCTEMAX,
XUMMUH, (byHIaMeHTaTbH
XUMHYECKUX .
CBOMCTBa HCIOJIB30BaTh bIX Pa3€CiIOB
9KCTIIEPUMEHTOB,
N XAMHYECKUX TEOPETHYECKUE XUMMH,
HAOIIOIEHUNA U
HAMEDCHMU DJIEMEHTOB U X | OCHOBBI
p COe/TMHEHHI; Heopranudeckoii | PACHCTHRIMH
METOIaMH
3aKOHOMepHOcTH | XUMHH Ha T A
onpeAciIcHus
HX U3MCHEHUS PCILICHIA pea
H3UKO-
1o meprogam u | IPAKTHHECKHX )
3a7a4 XUMHUYECKHAX
MOJrpyInam
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No WNunekc Conepxxanue B pesynbrate n3yueHus: yaeOHON TUCIIUILTUHBI
. r'[ KOMIIET | KOMIETSHIINH (1n e€ 00yyJaronmecs: JOJKHbI
" | eHnunm 4acTH) 3HATH YMeETh BJIaJIeTh
HCpPIOI[PI'—ICCKOﬁ BCIIMYUH IIpU
CHCTEMBI HA peuieHnun
OCHOBE TE€OpUil 0 MIPUKIIAHBIX
CTPpOCHHUU XUMHNYCCKHUX
aTOMOB, 3a1a4;
MOJIEKYIT 1
METOJaMM
HEMOJIEKYJISIPHBI
KOMIIJICKCHOI'O
X BEIIECTB
CHUCTEMHOI'O
oaxoa K
PacCMOTPEHUIO
XUMHNYCCKHUX
IPOLIECCOB

2. CTpyKTYpa M colep:KaHue JUCHUIIINHBI.

2.1 PacnpeaesieHue TPyAOEMKOCTH AUCHHUILIMHBI 110 BUIaM padoT.

OOmast TpyI0EMKOCTh TUCIHIUIHHEI cocTaBiseT 9 3au.en. (324 vaca), UX pacrpeieieHne
10 BU1aM paloT MpeICTaBICHO B TAOIUIIE

Bun yaeOHo# paboTh Bcero CemecTtphbl
4acoB (dachrn)
1 2

KonrakTHasi pa6oTa, B TOM yHcJIe: 242.6 138,3 104,3
AyauTOpHBIE 3aHATHS (BCEro): 234 132 102
3aHATHSA JIEKIIMOHHOI'O TUIIA 136 68 68
JlabopaTopHbIe 3aHSATHS - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMHHAPBI, 98 64 34
MPAKTUYCCKHUE 3aHSATHS)
HNuasi KOHTaKTHas padora: 8,6 6,3 2,3
KonTtpons camoctoarensHoii pabotsl (KCP) 8 6 2
IIpomexyrounas arrectanus (MKP) 0,6 0,3 0,3
CamocrosiTesibHas pad0oTa, B TOM YUCJIe: 28 15 13
[IpopaboTka yuebHOr0 (TEOPETHUECKOT0) MaTepuaa 12 6 6
IToxroroBka k 1ab0opaTOpHBIM paboTaM - - -
IToarotoBka K TeKyIemy KOHTPOJIIO 10 5 5
KonTpoan: 53,4 26,7 26,7
IToaroroBka K 3K3aMeHy 53,4 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 324 180 144

B TOM 4HCIe KOHTaKTHas | 42,6 1383 104.3

padora

3a4. efy 9 5 4

2.2 CTpyKTypa IMCHUIIHHBI:
Pacnpenenenue BuaoB yueOHON pabOThI M UX TPYAOEMKOCTH O pa3/ienaM JAUCIUIINHBIL.
Paznensl (TeMbl) AMCHUIUIMHBL, N3y4aeMble B 1 cemecTpe



KonuuectBo yacos
Breayout

Ne HaunmenoBanue pasnenos (Tem) Beero A}?;T(;)T}:;Haﬂ OpH};SI

pabora

J | 113 | JP | CPC
1 2 3 4 5 6 7
1.  |OcHOBHBIC MOHATUS U 3aKOHBI XUMUU 16 6 8 - 2
2. |DuepreTHKa W HampaBieHHE XUMHYecKuX mpouecco | 19 | 10 8 - 1
3.  |[Xummueckas KHHETHKA 19 | 10 8 - 1
4. |MHOrOKOMIIOHEHTHbIE CUCTEMBI; PACTBOPBI 23 | 10 | 12 - 1
5.  |OKuCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUN 15 | 10 4 - 1
6. Crpoenue atoma. [lepuoanueckuii 3aKoH u 23 | 10 | 12 i 1

MepUOINYECcKast CUCTEMA

7. |CocTaB aTOMHOTO si7jpa, paIMOAKTUBHOCTh 3 2 - - 1
8. |Xummueckas cBsi3b 23 | 10 | 12 - 1
Hmoeo 141 | 68 | 64 - 9

[Ipumeuanue: JI — nexnuu, 13 — npaktudeckue 3anatust / cemuHapsl, JIP — maGopaTtopHsbie
3ansaTusi, CPC — camocrosrensHas paboTa CTy/IeHTa

Paznensl (TeMbl) TMCIUIUIMHBI, U3y4aeMble B 2 CEMECTpe

KonuuecTBo yacos
AynuTtopHas Bueayur
Ne HaumeHoBaHue pa3zienoB (Tem) Beero pa6ora ;;)611;5;
J | 113 JIP | CPC

1 2 3 4 5 6 7
9. |Bomopon, ero coemuHeHus 8 2 2 - 4
10. |p-snements! VII rpymmsr 14 6 2 - 6
11. |p-snemenTts! VI rpymms 14 6 2 - 6
12. |p-snemeHTsl V rpynnsl 12 4 2 - 6
13. |p-snements IV rpymmsl 12 4 2 - 6
14. |p-snementsl 11 rpymmbr 10 2 2 - 6
15. |s-amemenTsI II rpymmb 8 2 2 - 4
16. |s-a;memeHTHI I rpymmibl 8 2 2 - 4

17. |WneptHbIC Ta3bl 3,8 2 - - 1,8
18. |KoMIuieKCHBIE COeIUHEHUS 15 6 2 - 7
19. |d-anemenTsl IV rpymmb 12 4 2 - 6
20. |d-snemenTsl V rpymib 12 4 2 - 6
21. |d-snementsl VI rpymnimsl 12 4 2 - 6
22. |d-anementsl VII rpymmbl 12 4 2 - 6
23. |d-anementsl VIII rpynmsr 12 4 2 - 6
24. |d-anemenTsl | rpymmsl 12 4 2 - 6
25. |9nemeHThl no60YHOM noArpynmns! I rpynmsl 12 4 2 - 6
26. |9nemenTsl no60uyHOM nmoarpynmsl [1I rpynmst 12 4 2 - 6
Hmozo 182,8| 68 | 34 - 13
‘Hmozo no oucyuniune: 251 | 136 | 98 - 22

2.3 Conep:xanue pa3aesoB (TeM) THCHUNIAHBI:
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2.3.1 3auaTud JeKIHOHHOI0 THUIIA.

HaumenoBanue paszaena
(Temsl)

Conepsxanue pazzena (TeMbl)

®opma
TEKYLIErO
KOHTPOJIS

2

3

4

OcHoBHbIE NOHATHUS U
3aKOHbI XUMHH

AToMHO-MoJIeKyIsspHas Teopusi. OCHOBHBIE
CTEXMOMETPUYECKHUE 3aKOHBI. | 'a30BbI€ 3aKOHBI.
[lonsTHE O XUMHUYECKOM 3KBUBAJICHTE, 3aKOH
9KBUBaJIEHTOB. ONpeeneHre aTOMHBIX Macc
JIEMEHTOB.

VYcTHbli
ornpoc
Kontponsnas
paborta

JHepreTuka u

HanpaBJIeHUE

XHMHYECKHX
MpoLeccoB

[TonsTHS: TEpMOIMHAMUYECKAs! CUCTEMA,
napaMmeTpsl (GyHKIMH) COCTOSHUS. BHYTpeHHss
SHEpTHsl, TeIIoTa, padota. [lepBrIit 3aKoH
TEPMOJIMHAMHKH, IPUMEHEHUE B XUMUU: 3aKOH
I'ecca, cnenctBus u3 3akona I'ecca. CtanmapTHoe
COCTOSIHUE BEIIECTBA, CTAH/IaPTHBIE SHTAIBIIUN
oOpazoBanus. TepMOXUMHUYECKHE PACUECTHI,
OoCHOBaHHBIC Ha 3akoHe ['ecca, nuxi bopua-I"abepa.
[ToHATHE O PABHOBECHBIX POLIECCAX B XUMUYECKOMN
TepMmoiuHamMuKe. CaMONpoU3BOJILHOE U
HECaMOTPOU3BOJILHOE MPOTEKaHHE MPOLIECCOB.
Bropoii 3akoH TepmoarHaMuku. 3MeHeHne
SHTPOMUU B Pa3IMYHbIX MpoLieccax (XuMuyeckas
peaxiusi, HarpeBaHUe BellecTBa, (pa30BbIN MEPEXO/,
paciupeHnue raza). BepostHocTHas TpakTOBKa
MOHATHSA “DHTpoNUA”, ypaBHeHUE bosibiimMaHa.
Tpetwuii 3akoH TepmoanHaMuKkHu (Toctynar [lnanka).
Pacuet aGCOMOTHBIX 3HAYEHUI SHTPOIHUH.
Kputepuu camonpoun3BoJIbHOTO MPOTEKAHUS
XUMHUYECKUX MPOIECCOB B PA3IMUHBIX CUCTEMAX.
Oueprus ['m606ca. Dueprus ['enpmronbia. [TonsTue
0 XMMHUYECKOM MoTeHuuasue. TepMoguHaMUYeCKui
BBIBO/JI 3aKOHA JICMCTBYIONINX Macc. YpaBHEHUE
U30TEPMbI XUMUYECKOM PEaKIiu.

VYcTHbli
orpoc
KontponbHas
paborta
Komnoksuym

XumMuueckas
KHHETHKA

CKOpOCTb XMMHUYECKON PEaKIIMU. 3aBUCUMOCTh
CKOPOCTH PEaKLIUU OT KOHLUEHTPALUU PEearupyromux
BeniecTB. Mexanusm peakuuu. [lopsaok n
MOJIEKYJIIPHOCTb peakuuu. Kunetnueckue KpuBble
peaxkuil IepBOro ¥ BTOPOro NOPSIKOB,
OIIPENIETICHUE KOHCTAHThl CKOPOCTH U MOPsAJIKA
pEaKLMy 110 SKCIIEPUMEHTAIIBHBIM JAHHBIM.
3aBUCHUMOCTb CKOPOCTH PEAKIIUHU OT TEMIIEPATYPBHI:
npasuio Bant-I'odda, ypaBHeHne AppeHnyca.
IIpencrasieHue 0 TEOPUU aKTUBHBIX CTOJIKHOBEHUN
Y TEOPUH aKTUBUPOBAHHOTO KOMILIEKCA,
(GU3UUeCcKuil CMBICIT MPEAIKCIOHEHITHATIBHOTO
MHO>KHTENS B ypaBHeHNN Appenunyca. Karanus.
Xumnueckoe pasHosecue. [Ipunnun Jle Hlatense.

YcTHbIN
orpoc
KonTposnbHas
paborta
Komnoksuym
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MHOroKOMIOHEHTHbIE
CUCTEMBI; PaCTBOPbI

I'ereporennsie paBHoBecus. [lonsTue o ¢ase,
HE3aBHCHMOM KOMIIOHEHTE, YUCIIE CTEIIEHEN
cB000161. OCHOBHOM 3aKOH I'€T€POT€HHOTO
paBHOBecus (mpaBuio ¢a3 [mb6ca). AuarpamMmbl
cocTosiHUs, (pa3oBas TuarpaMmma BoJbl. Juarpammel
COCTaB — CBOMCTBA JIJIs MPOLIECCA KPUCTAIIIM3ALUU B
JIBYXKOMITOHEHTHBIX CHCTEMAaX Pa3JIMYHOTO BUJIA.
TBepabie pactBopsl. XKuakue pactBopbl. CriocoObl
BBIPAYKEHUS COCTaBa pacTBopa. PacTBOpUMOCTb.
DHepreTuka MpoLeccoB pacCTBOPEHUS, BIUSIHNE
SHTAJILIIUHHOTO ¥ SHTPOMUHHOTO (PaKTOPOB.
Wneansubie pacTBopsl. 3akoH Paynsa. Kunenue u
3aMep3aHue pacTBopoB. Onpenenenne
MOJIEKYJISIPHOM MacCChl B 90YJINOCKOITMYECKOM U
Kpuockonuueckom meroze. Ocmoc. OcmoTruyeckoe
nasiieHne. OTKIOHEHUS PaCTBOPOB OT UJICAIbHOCTH.
AxtuBHOCTh. KO3 pUI1IHIEHT aKTUBHOCTH.
DIIeKTpoUTHYECKas qucconuanus. 30 ToHn4YecKuil
ko3¢ dunment. Teopus [ebdas — Xrokkemns s
pacTBOPOB MEKTPOIUTOB. CHIIBHBIC U Cl1a0bIe
aneKTpouThl. Jluccounanus ciadbix 371eKTPOIUTOB.
KoHcTaHTa 1 crenenp qucconuanuu. 3aKoH
paszbasnenust OcTBanbaa. PaBHOBecHe Mex Ty
pPacTBOPOM 3JIEKTPOJHTA U ocagkoM. [IpousBenenue
PacTBOPUMOCTH. Y CIIOBHE BBIMAICHUS OCaKa.
Conesoii addekr. Iucconmanus BOIbI.
Bopoponausiii nokazarens. Pacuer pH pactBopoB
KHUCJIOT U OCHOBaHu. ['uaponus coseit, pacuetr pH
PacTBOPOB TUAPOIU3YIOUIUXCS COJICH, YCIOBUS
POTEKAaHUS «HEOOPATUMOT0» THIPOJIH3A.
Bbydepusie pactBopsl, pacuet pH, Oydepnas
eMKOCTh. OCHOBHBIE I0JIOKEHUSI TPOTOJIUTUIECKON
teopuu bpencrena-Jloypu, npumeHeHune K
peaxIusaM HelTpaIu3auu, TUCCOLUalny,
TUAPOJIN3A, TPOTEKAIOUINM B BOJIHBIX PACTBOPAX;
COTPSDKEHHBIE Tapbl KUCIOT U OCHOBAHUH.
[Ipumenenue Teopun bpencrena-Jloypu
HEBOJIHBIM pactBopaM. Teopus JIbtonca. OcHOBHBIE
noHsATusA Teopun [Inpcona, xxecTkue u MsArkue
KHUCJIOThl 1 OCHOBAHUs, TPUMEHEHUE TEOPUH K
peaKIusM KOMIUIEKCO0Opa3oBaHusl, 00ObSICHEHHE
YCTOMYHUBOCTH KOMILJIEKCOB.

VYcTHbli
omnpoc
KontposbHas
pabota




OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIE
peakuuu

OKHCIIUTENHEHO-BOCCTAHOBUTENIBHBIE MPOIIECCHI KAK
peakuuu neperoca ekTpoHa. OKUCIUTENN U
BoccraHoButenu. CocTaBieHuEe ypaBHEHUM
OKHCJIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIINT,
MPOTEKAIOIIKUX B BOJHBIX PACTBOPAaX METOJOM
MOHHO-MOJIEKYJISIPHBIX MOJIYpEaKIIUH.
KonnyecTBeHHbIE XapaKTEPUCTUKU OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX MEPEXO0B. DJIEKTPOIHBIE
MMOTCHITUANBI METAJJIOB. 1" aJlbBaHUYECKUM JICMEHT.
BozopoaHbIii 351€KTpoJ U BOJOPOJHBINA HYJIb
oTcueTa noteHuanoB. CTaHgapTHHIE YCIOBUS U
CTaHJAPTHBIN MOTEHITUAN MOTypeakiuu. TaOmuIlsl
CTaHJIaPTHBIX BOCCTAHOBUTEIbHBIX TOTEHIIUAJIOB.
Hcnionp3oBanne TaONMMYHEBIX JAHHBIX JJIS OICHKU
BO3MOXHOCTH MPOTEKAHUS OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIMI B CTAHAAPTHBIX
ycioBusX. YpaBHeHust HepHera juist moTeHnmana
3JIEKTPOJIa U IS peokc-peakuun. Biousaue pH Ha
BEJIMYMHY MTOTEHI[MAJIOB BOJIOPOJIHOTO,
KHUCJIOPOJIHOTO M APYTHUX AJIEKTPOJIOB. YUacThe
BO/JIbI B PEAKIUAX B KAYECTBE OKUCIUTEIIS U
BOCCTAHOBUTENS, 3aBUCUMOCTh OT pH. Cxemsl
Jlatumepa. DIeKTpOIn3 paCTBOPOB U PaCIIaBOB,
MPOIECCHI, TPOTEKAIOIIUE HA KaTOJE U aHOJE, YUET
BJIMSIHUA TUIOTHOCTH TOKA Ha 3JIEKTPOAHBIN
noreHuuan. Kopposus MeTauioB, MEXaHU3M
AIEKTPOXUMHUUECKOU KOPPO3UH, CLIOCOOBI 3AIIUTHI
OT KOPPO3HHU.

YcTHBIN
ompoc

Crtpoenue aTroma.
Ilepuoguveckuii 3aK0H
U nepuoauvecKast
cucreMa

PazButHe npeacraBiaeHuil 0 CTPOEHUU aTOMa.
Mogemu Tomcona, Pezepdopaa, noctymnarsl bopa.
KBaHTOBO-KOPITYCKYJISIpHBIN Jyanu3M, THIIOTE3A 1€
Bbpoiins, BosIHOBas pUpoa 3JIEKTPOHA, TPUHIIUI
HeonpeaeneHHoCTH [ elizenOepra. BoimHoBast
dbynkuus snextpona. Ypasuenue lllpenunrepa.
PanunanbHas u opOUTaNbHAS COCTABISIONINE
BOJIHOBOH pyHKUMU. [ToHSITHE O KBAHTOBBIX YHCIIAX.
[Topsiok 3amoyiHeHUs AIEKTPOHHBIX 000I0YEK.
3aBUCHUMOCTB SHEPTUH OpOUTAIICH OT TJIABHOTO U
OpOUTAILHOTO KBaHTOBBIX uncen. [Tpunmumn [Taynu.
[IpaBunio Xynna. [IpaBuna KineukoBckoro.
[Iepuonnueckuii 3akoH. [leproanueckas cucrema
MenneneeBa. CBoiicTBa aTOMOB: paauyc, SHEPTUs
MOHU3ALIMH, CPOJICTBO K 3JIEKTPOHY,
ANEKTPOOTpUIIaTeNbHOCTH (110 [TonuHry,
Mannukeny, Onpeny-PoxoBy), BaT€eHTHOCTb U
CTeneHb oKkucieHus. [lepuoiuuyHOCTh B ”3BMEHEHUH
CBOMCTB aTOMOB XUMHUYECKHX dNieMeHTOB. OO01Ime
CBOMCTBA PA3JIMYHBIX KJIACCOB XUMHUYECKUX
3JIEMEHTOB.

YcTHbII
orpoc
KomnmokBuym




CocTaB aTOMHOI0
siapa,
PAIMOAKTUBHOCTD

CocraB atoMHOTO sifipa. JleekT mMacchl.
3aBUCUMOCTh yCTOfI‘-IPIBOCTPI AACP OT UrcCiia
HYKJIOHOB. PalnoakTUBHOCTH. 3aBUCUMOCTh
CKOPOCTH paJMOaKTUBHOI'O paclaja OT 4yucia
yactull. [lepuona nonypacnana. SaepHeie peakiuu.
Peakuuu nenenus u cuHTe3a SAEP.

YcrHBIN
ompoc
Komnoxksuym

XuMHuuyeckas cBf3b

[Ipupona xumuyeckoi cBaA3u. Tunuaxas
3aBUCHUMOCTD MTOTEHITUATBHON SHEPTHUH CUCTEMBI OT
MEXBSAJIEPHOTO PACCTOSTHUS. XapaKTEPUCTUKH
XUMHUYECKOM CBSI3U: dHEPrus, JuinHa. loHHas CBSA3b.
Pacuer sHEpruM HOHHOM CBS3U U SHEPTUU
KPUCTAJUIMYECKON pelieTky. Binsaue pazmepos
MOHOB M MX 3apsJia Ha CTENeHb HOHHOCTH CBSI3H,
npaBuiio @asaca. OCHOBHBIE MOJIOKEHUS METO1a
BajieHTHbIX cBs3ell (BC). Cnocob nmocrpoenust
BOJTHOBOM (PyHKIIMH MOJIeKyibl. OObsiCHEHNE
MIPUYMHBI YCTOMYHUBOCTH MOJIEKYJ B MeToie BC.
HamnpaBneHHOCTh 1 HACKIIIIAEMOCTh KOBAJICHTHBIX
CBSI3€H, G- U T-CBSI3U, TEOPHUS PE30HAHCA, TEOPHUS
TUOpUIN3AIIY ATOMHBIX OpOUTAICH, MEXaHU3M
00pa3zoBaHus JOHOPHO-AKIIENITOPHOH CBS3U. MeTo
OTTAJIKUBAHUSI DJIEKTPOHHBIX AP BAJTCHTHOU
0000ukH (MeTo [ 'nmnecnu), 3aBUCUMOCTh
TEOMETPHUH MOJIEKYJ OT KOJIMYECTBA U BUAA
3NEKTPOHHBIX Nap. OCHOBHBIE MOJIOKEHUS METOAA
MOJIEKYJISIpHBIX opoutaneit (meroq MO JIKAO).
Croco6 mocTpoeHust BOJTHOBOW (DYHKIIUH
MouteKyibl. OObsiCHEHHE TPUYUHBI YCTOWYUBOCTH
MoJiekys B Metosie MO. Buapl 1ByxinieHTpoBboix MO
(cBsI3BIBAIOLINE U PA3PBIXIIAIONINE Gs, Gp, Gsp, Od, Tp,
Td, Od — OpOUTAIIH, IPUMEPHI HECBSI3ZBIBAIOIINX
opOutaneit). Dueprernueckue nuarpammbel MO
JIBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJI 3JIEMEHTOB |
u Il nepuopa. Ilopsinok cBs3U B MOJIEKYJIE.
MarnuTHble cBOMCTBA BelecTB. [locTpoenue
3HepreTuueckux quarpaMm MO 1ByXaTOMHBIX
reTeposiiepHbIX Mosiekya. [lonstue o
MHOTOIIEHTPOBBIX MO, 00BsICHEHHE YCTOHYHBOCTH
ANEKTPOHHOICDUITUTHBIX U
ANEKTPOHHOU3OBITOYHBIX COSAMHEHUI METOI0M
MO. MeXMONIeKyISIpHOE B3aUMOICHCTBUE (CHUITBI
Ban nep Baanbca): mumnosib-aunoiasHoOE,
WHYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBU.
BonopoHas cBsi3b: HHTEpIIpETAMS B paMKax
Meron0B BC u MO, BiusiHMe Hanu4us BOJAOPOIHOMN
CBSI3U Ha CBOMCTBA BelllecTB. MeTayuinueckas CBSI3b.
OOBbsicHEHUE CBOMCTB TUAIIEKTPUKOB, METAIIIOB,
MOJYIPOBOJIHUKOB C UCTIOJIb30BAHUEM 30HHOU
TeOpHUH. TUIBI KPUCTATUIMUECKHUX PEIIETOK.

VYcTHbli
ornpoc
Komnoksuym

3




JledeKThI KPUCTAIITUYECKOM PEIICTKH,
KJIaccu(UKaIys, BIUSHAE Ha 3JICKTPHUECKUE
cBoicTBa. [IpUYMHBI OTKIIOHEHUH OT CTEXUOMETPHUH
B COCTaBe TBEpAbIX BewecTB. [lonsaTue o
JTaTbTOHUIAX U OEPTOIUTUAAX B TPAKTOBKE
Kypnakosa.

Bonopona, ero
coeIMHEeHUs

Bonopon B mpupoge. M3oTormsl Bogopoia.
BasienTHBIE BOBMOKHOCTH aTOMa U XapaKTEpPHbIE
creneHu okucieHuss. Monekyna Ho. [Tonyuenue
BoJIopoaa. Pu3nUecKue 1 XUMHUIECKHE CBOMCTBA
MPOCTOTO BellecTBa. B3anmoaeiicTeue Kuciopoaa ¢
BOJIOPOJAOM. MeXaHH3M peakiiy BOJIOPOJIa C
KHCIIOPOJIoM. PacTBOpeHHe BO10poIa B METalIax
Wonsl HY 1 H™, KoBaNeHTHBIE, NOHHBIE U
METaJUIONO00HbIE TUIPUIBI, TUIPUIHBIC
KOMIIJIEKCHL.

VYcTHbli
ornpoc
Kontponsnas
pabota
Komnoksuym

10.

p-37ementsl VII
rpynnsl

OO11ast XapakTepUCTUKA FPYIIbI, 0COOEHHOCTH
¢dbTopa, CBONCTBA MPOCTHIX BEIIECTB
(pacTBOPUMOCTD B Pa3IMYHBIX PACTBOPUTEIAX,
peakius ¢ BOJON, XUMHYECKasi aKTUBHOCTb,
TepMUYECKas YCTOMYUBOCTH). [ 'alIor€HOBOIOPOIBI:
CTPOCHHE MOJIEKYII, ((PU3NIECKUE U XUMUUIECKHE
CBOICTBA, TEPMHUUYECKAsA YCTOMYUBOCTbD.
CpaBHHTENIbHAS XapaKTEPUCTUKA, KUCIOTHBIC U
BOCCTaHOBUTEJIbHBIE CBOMCTBA. DTOPOBOIOPO/I,
BOJIOPOJHAS CBsI3b B coemuHEeHMIX (propa. CriocoObl
MOJTYYCHHS TaJIOT€HOBOIOPOA0B. ["anoreHuap1
METaJUIOB M HEMETaJIJIOB. BTopnuHas
MEPUOJUYHOCTD B PSIAY KUCIOPOIHBIX COSAMHEHUI
rajoreHoB. I3MeHEeHHS CTPOEHUsI, yCTOWYNBOCTH,
KHCIIOTHBIX U OKHUCITUTEIBHBIX CBOMCTB B Py
KUCJIOPOJACOAEpKaIIMX KUCIOT rajjoreHoB HI'O —
HI'Os3 — HI'O3 — HI'O4 1 ux coneit. Oxcuabl
rajoreHoB. CoeIMHEHUS TAIOTEHOB JIPYT C IPYTOM.
@DOpMBI CYLIECTBOBAHUS M CTPOCHUE MOJIEKYJI.
XYMUYECKUE CBOMCTBA U METObI MIOTyYCHHUSI.
Bzaunmonetictsue ¢ Bomoii. O0I1Me cBOiicTBa
IICEBIOTaJIONE€HOB.

VYcTHbli
orpoc
KontponbHas
paborta
Komnoksuym

11.

p-3aeMenTsl VI
rpynnbl

OO11as XxapakTepUCTUKa IPYIIbI, 0COOCHHOCTH
kuciopoja. Kucnopon B npupoze. Baientusie
BO3MOYHOCTH aTOMa U XapaKTEepHbIE CTEIIEHU
okucnenus. Ctpoenue monekynsl Oz (Mmeton MO),
rapaMarHeTusm kuciopona. [lomyuenue kucnopona.
du3nyecKue 1 XMMUYECKUE CBOWCTBA IIPOCTOTO
BEILIECTBA. AJUIOTPONUS KUCIOpOoAa, 030H. OKCHIbI
U uX Knaccudukanus. Boaa: ctpoeHne MOJIeKybl,
MEKMOJIEKYPHOE B3aUMOJIEHCTBUE U CTPYKTYpa
BOJIbI B KUJIKOM ¥ TBEPJAOM COCTOSTHUH, aHOMAJIMHU
BO/JIbl, XUMUYECKHE CBOWCTBA. [lepekuces Bogopoaa:
CTPOEHHUE U CBOMCTBA.

YcTHbII
orpoc
KoHTpobHas
pabota
KomnokBuym

3
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Honer 0%, 0%, Oz, 0. . Cynepoxcusl,
O030HUJIbI, UX B3aMMOJICHCTBHE C BOJIOM.
Moudukanuu cepsl, (hazoBasi TuarpaMMa Cephl.
XUMHYECKUE CBOMCTBA MPOCTHIX BELIECTB
3JIEMEHTOB TIOI'PYIIITEI Cepbl. [ HIPHUIBI CephI,
celieHa, TeJUTypa: CpaBHEHHE YCTOMYUBOCTH,
BOCCTAaHOBUTEIIHHBIX CBOHCTB, KUCIIOTHBIX CBOHCTB
BOJIHBIX pacTBOPOB. Cynb(uasl METAIIIOB,
cynbdanbl 1 nomucynshuasl. Kucnopoaasie
COCJIMHEHUSI Cephl, CEJICHa, TeJUTypa: BTOpHYHAS
TIEPUOTUIHOCTD, U3MECHEHNE KUCIOTHBIX H
OKHUCITUTEIIFHO-BOCCTAHOBUTEIILHBIX CBOICTB B
psanax okcuaos (SOz - SeO; - TeO2 , SOz - Se03 -
TeO3) 1 COOTBETCTBYIONIUX KUCIIOT. DIIEKTPOHHOE
CTpoeHue cylbpuT, OUCYNbPUT U Cyab(aT-HOHOB.
CepHas kucioTa u ee coii. THocepHas KUCIOTa U
ee cosm (Trocynbdatel). [I[poayKkThl 3amMenieHus B
CEPHOU KUCIIOTE: TMOJUCYITh(ATHI,
raJIOT€HAHTHIPHIBI, TIEPOKCO-KUCIIOTHI.
[TommMTHOHOBEIE KHCIOTHI, CTPOEHHE MOJMTHOHAT-
MOHOB. [ aJloreHH Bl Cephl, CelleHa, TeIUTypa.

12.

p-3J1eMeHThI V rpynnbl

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

Mo tubukamu Gocdopa, MBIIIBSIKA, CYPbMBbI, BACMYTAa.
OOm1as xapaKTepuCcTHKa TUAPUIOB: CTPOSHUE
MOJIEKYJI, TEpPMUYIECKasi YCTOWYHUBOCTb,
BOCCTaHOBUTEJILHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
CBOMCTBA. AMMUaK: (PU3NIECKUE U XUMHUYECKHE
CBOICTBA, CBOIMCTBA KHMJIKOTO aMMHUaKa, CBOMCTBA
coselt aMMoHuS. [ upa3uH, r’uIpoKCUIIaMUH,
A30THCTOBOJIOPO/IHASL KUCIIOTA, a3U/I-UOH: CTPOCHUE U
cBoiictBa. KucnopoiHbie coeMHEHMs a30Ta. 3aKUCh
a30Ta ¥ a30THOBATHCTAs KUCJIOTa: CTPOSHHUE MOJIEKYI U
cBorictBa. Oxcup azota (II) — crpoeHne Mosekysbl B
pamkax MetozoB MO u BC, ycroitunBocTh HOHA
Hutpo3onus. Oxcun azora (II) u a3oTucras kucnora,
HuTpuThl. Oxcup! a3ota (IV): paBHOBecue B cucteme
NO2 — N2O4. Oxcunp azota (V), a30THas KMCIOTA!
CTPOEHHUE MOJIEKYJI, OKUCIUTEIbHbIE CBOICTBA;
HUTpAaThl: CTPOEHUE HUTPAT-UOHA, CBOMCTBA HUTPATOB.
Oxcunpl Gocdopa, MBIIIBIKA, CYPBMBI, BACMYTA:
YCTOMYMBOCTb, KUCJIOTHO-OCHOBHBIE U OKUCIIMTEIBLHO-
BOCCTaHOBUTENbHBIE CBOICTBA. CTPOEHUE OKCHJIOB
docdopa, cTpoeHre KUCTIOPOICOACPKAIINX KUCTOT
dochopa, KUCTIOTHBIEC U OKUCTUTENHHO-
BOCCTAaHOBUTEJbHBIE CBOMCTBA. [ anorenuipt
271eEMEHTOB VA rpynmsl.

YcrHbIl
orpoc
KonTposbnas
paborta
KomnmokBuym

3
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13.

p-3i1emenTsl IV
rpynnbl

OO01mmas XxapakTepuCTHUKa TPYIIBI, 0COOCHHOCTH
yriepoja. CKIIOHHOCTbh aTOMOB K 00pa30BaHHUIO
LIETIEH, KpPAaTHBIX CBA3€l. BaneHTHOCTH, CcTeneHn
OKHCIICHUS U KOOPJAUHAILIMOHHBIC YHUCIIA,
XapaKTepHBIC ISl aTOMOB 3JieMeHTOB. [IpocThie
BEILIECTBA: TUITHl KPUCTAJUTMUECKUX CTPYKTYP
yraepoaa (anmas, rpaduT, KapOuH), KPEMHHSI, 0JIOBA
(o, B, y-bopmbI), CBUHIIA; XUMHYCCKHE CBOMCTBA.
Bonoponnbie coequHenus yriaepoia i KpeMHHUS:
CTpOEHUE, pa3Inyus B PEaKIMOHHOMN CIIOCOOHOCTH.
Oxkcupl yriaepoja: CTpoeHue, Gu3ndeckue u
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C BOJOH,
OKUCITUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTRA),
KapOOHWJIBI METAJIJIOB. YTOJbHASI KUCIIOTA U €€
cos. OKCUJ KpeMHUsI, KPEMHHEBBIE KUCIIOTHI,
CUJIMKAThI. 3aKOHOMEPHOCTH B U3MEHECHHUH
CTPOCHHS 1 XUMHUUYECKUX CBOMCTB OKCHJIOB U
ruapokcuaoB Ge, Sn, Pb: Kuci10THO-OCHOBHBIE U
OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIE CBOMCTRA.

VYcTHbli
omnpoc
KontposbHas
pabota
Komnoksuym

14.

p-3aemenTsl 111
Ipynnsbl

3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHOM
KOH(UTYpaIuH, paalnyCcoOB aTOMOB,
ANIEKTPOOTPHUIIATEIIEHOCTH 3J1eMeHTOB. OCOOECHHOCTH
0opa. BasieHTHOCTH, CTEeTIeHN OKHUCIICHUS 1
KOOPJIMHAIIMOHHBIE YKCIIa, XapaKTEPHBIE IS aTOMOB
aneMeHToB. KprcTtammdaeckas CTpykTypa, hu3ndecKue
Y XUMHYECKHe cBoicTBa Oopa. [Tomydenue, crpoeHue u
CBOMCTBA MOOpaHa: BOCCTAHOBUTEIbHBIC CBOMCTRA,
peakmus ¢ BoJioi, 00pazoBaHre OOPruAPHOHBIX
KOMIIJICKCOB, MX CTpOeHHE. Briciie 6opaHsb:
CTpOEHHE (ITEMEHTHI CTPYKTYPHI ), 3aKOHOMEPHOCTH B
n3MeHeHuH cBOUCTB. bopupl. Ctpoenne okcuia 6opa
1 OOpHBIX KUCIOT. PaBHOBecHs B pacTBOopax OOpHOI
KHUCJIOTBI U €€ COJIe, 3aBUCUMOCTb OT pH.
JlmaronamsHOE CXOCTBO O0pa M KpEMHHS Ha TIpUMeEpe
THJIPUIIOB, TAJIOTCHUIOB, OKCHUIOB U OKCOKHCJIOT.
CoemuHenus 0opa ¢ a30TOM: aHAJIOTHS C alIMa30M H
rpadurom. Ouzndeckre U XUMHUYECKHUE CBOMCTBA Al,
Ga, In, T1. 3akOHOMEPHOCTH B U3MEHEHUH CBOMCTB
COCIMHEHHH (OKCH/IBI, THPOKCH/IBI, T'aJIOT CHHJIBI)
3JIEMEHTOB B CTeIIeHH OKucieHus +3. KoMriekcHbie
coemuHeHnst. COeTMHEHUS B HUBILNX CTEMEHAX
OKHUCJICHUSI.

VYcTHbli
orpoc
KontponbHas
paborta
KomnmokBuym

15.

S-3JieMeHThI 11 rpynnbi

3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHOU
KOH(Urypaluu, paauycoB aTOMOB,
EKTPOOTPULIATENIEHOCTH YIEMEHTOB.
Ocob6enHocty 6epriuHs (IMaroHaaIbHOE CXOJICTBO C
amomMuHueM). CBONCTBA IPOCTHIX BELLECTB,
TUAPUIOB, TAIOTeHUA0B. OKCUIBI U TUIPOKCHIBI:
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB.
KommnnekcHele coeinHeHus.

YcTHbIN
oIpoc
KoHTpobHas
pabota
KomnokBuym

3
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16.

S-3JieMeHThI | rpynnsi

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHOM
KOH(HUTypaluu, paguycoB aTOMOB,
AIIEKTPOOTPHUIIATEIILHOCTH JIEMEHTOB.
Oco0CHHOCTH JTUTHUS (AMAroHaIbHOE CXOJICTBO C
marauem). CBOMCTBA MPOCTHIX BELECTB:
B3aUMO/JICHCTBUE C KUCIOPOJIOM, BOJIOM.
3aKOHOMEPHOCTHU B CTPOCHHUHU U CBOMCTBAX
COCIMHEHUH C KUCIOPOIOM, THIPOKCH/IOB,
KapOOHATOB, raJOT€HUIOB.

VYcTHbli
omnpoc
KontposbHas
pabota
Komnoksuym

17.

I/IHepTHble ra3bl

DneKTpoHHAs KOHPUTYpaIis, 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB aTOMOB U IPOCTBIX BEILIECTB B
rpynne. ITonydenue, XuMH4ecKre CBOMCTBA
MHEPTHBIX Ta30B (B3aUMOJICICTBUE C BOJON, CHHTE3
Bbapnerra). Ctpoenue u cBoiicTBa propuaos
kceHoHa. KucnopoHble coelMHEeHNs] KCEHOHa.

VYcTHbli
orpoc
KontponbHas
paborta
Komnoksuym

18.

Ctpoenue
KOMIIJICEKCHBIX
coeIMHEeHn I

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

CtpoeHune KOMIUIEKCHBIX COETUHEHHI C MO3ULIMI
merona BC. ['ubpuauzamnus opoutaneii npu
00pa30BaHUM OKTA3APUUYECKHX, TETPAIIPUUECKUX U
KBaJPaTHBIX KOMIUIEKCOB. CIIMHCBS3aHHBIE U
CIIMHCBOOOIHBIC, BHYTPH- U BHEIIHEOPOUTAIILHBIE
KOMIUIEKCHI, HeocTaTku metoqa BC. Teopus
kpucramumueckoro nojist (TKIT). O6bsicaenune
YCTOWYMBOCTU KOMIUIEKCOB. Paciiernienue d-
opOuTasei IeHTpaIbHOr0 aToMa B
KPUCTAJUIMYECKOM TMOJIE€ OKTa3IpU4YECKOTO,
TETPa’IpUYECKOr0, TETPArOHaIbHO-
OUNMpaMUIATBEHOTO U KBAAPATHOTO KOMILJIEKCOB.
Hu3ko- u BBICOKOCIMHOBBIE KOMILIEKCHI. CBS3b
SHEPTHM PACLIEIJICHUS C OKPACKOM KOMILUIEKCa,
CHEKTPOXUMHUYECKUH Psijl JIMTAaHAO0B. DHEPrus
ctabunmu3anuu kpuctamuinueckoro noius (OCKII).
Pacuetr DCKII m1st okTasipuyeckux u
TeTpa’ApudecKux KoMiiekcoB. [lonstue 06
addekre SAna-Temnepa. [Ipumenenne metona MO k
KOOPJAWHALIMOHHBIM COEIMHEHUSIM - TEOPUS MOJIS
auranaoB (TIT). IToctpoenue sHEpreTHyecKux
quarpaMm MO 151 OKTa3puuecKnX KOMIUIEKCOB
0e3 ydyera U ¢ y4eTOM U T-TIepeKpPhIBaHUSL.
CpaBHEHME PA3TUYHBIX METOJIOB OMUCAHUS
CTPOEHMS KOMIUIEKCHBIX COeqMHEHNH. Peakunn
KOMILJIEKCOOOpa3oBaHus B pacTBopax. KoHCTaHTHI
HECTOMKOCTU U YCTOMYMBOCTU KOMIIJIEKCHBIX
coenuHeHui. KuneTnuecku naOuIbHbIE M HHEPTHHIE
KOMIUIEKChL. MeXaHU3M peakiuii oOMeHa JTUTraH/0B.

VYcTHbli
orpoc
Komnoksuym

3
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19. d-3sementsi IV DneKkTpoHHask KOH(UTYpalus, pa3Mep, XapakTepHble| Y CTHBIN
rpynnbl CTENEHH OKUCJIEHMS U KOOPJMHALIMOHHBIE YHCIIa omnpoc

aTOMOB IEMEHTOB rpynibl. CBOWCTBA IPOCTHIX KontposbHas
BELIECTB, OKCUOB U TMJIpOKCcHI0B. CTpyKTypa pabora
CMEIIAHHbBIX OKCUJ0B TUTaHa, XMMHS BOJHBIX KomnokBuym
pPacTBOpPOB, KOMIJIEKCHBIE COEAMHEHUS.
CoenuHeHys TUTaHa B HU3ILIUX CTENEHIX
OKHUCJICHHUSL.

20. |d-31emenTBI V rpynmbl | DIeKTpOHHAS KOHPHUTYpaIys, pasMep, XapaKTepHbIe YerHbii
CTENEHU OKUCIIEHHS U KOOPAMHALIMOHHBIE YhCIa ompoc
aTOMOB 3JIEMEHTOB rpymniibl. CBOWCTBA MPOCTHIX KontponbHas
BeniecTB. COeAMHEHNS 37IEMEHTOB CO CTETIEHbIO pabota
OKHUCJIEHUs +5: CpaBHUTENBbHAS yCTOMYUBOCTD, Komnoksuym
paBHOBECHs B BOAHBIX pacTBopax. CoeauHeHus
BaHA/(Msl B HU3IIUX CTETICHIX OKUCIICHMSL.

21. d-3memenTnI VI DneKTpoHHas KOHPUTYpalusi, pa3Mep, XapakTepHbie| Y CTHBIN

rpynnbl CTETNeHH OKUCJIEHUS U KOOPIUHAIIMOHHBIE YK CIia orpoc
aTOMOB JIEMEHTOB rpynibl. CBOKWCTBA IPOCTHIX KontponbHas
BenecTB. COETMHEHHUSI JIEMEHTOB CO CTENIEHBIO pabota
OKHCIIeHUs +6: CpaBHUTENbHAs YCTOMYNBOCTD Komnoksuym
OKCHUJIOB, KUCJIOT, aHUOHOB, OKUCIUTEIbHAS
CIIOCOOHOCTH, paBHOBECHS B BOJIHBIX pacTBOpaXx,
130- U TETEPONOINCOECAUHEHNS], COCTUHEHUS C
cepoii. CoelMHEHUs XpoMa B HU3IIUX CTEIEHSIX
OKHCJICHHs], CBOMCTBA OKCUJIOB U THIPOKCHIOB.
Coennaennsa Mo nu W B HU3KUX CTEIIEHAX
OKUCIICHUSA: “‘CHHU” U “OpOH3BI".

22. d-anemenTnr VII DOnekTpoHHas KOHGUTypalus, pa3Mep, XapakTepHble| Y CTHBIN

rpynnsbl CTECIICHU OKUCJICHHS U KOOPAUHALIMOHHBIE YK CIIa ompoc
aTOMOB IEMEHTOB Ipynnsl. CBOWCTBA IPOCTHIX KoHTposbHas
BeniecTB. COEMHEHNSI MAPTaHILA B CTEIEHX pabota
okucnenus +2, +3, +4, +6, +7: cBoiicTBa (kucinoTHo-| KomtokBuym
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIBI HBIC)
OKCUJOB U THIPOKCUIOB. COCTUHEHMS DIIEMEHTOB
CO CTEIIEHBIO OKUCIICHUS +7: CpPaBHUTEIIbHAS
YCTOHYMBOCTb OKCUOB, KHCJIOT, aHMOHOB,
OKHCIIUTENIbHAs CHOCOOHOCTb.

23. d-amementnl VIII  |DrekTpoHHAst KOHPUTYpaIHs, pa3Mep, XapaKTepHbIC YcTHbIN

rpynmnsbl CTEIICHU OKUCIICHUS U KOOPIMHALMOHHBIE YHCIIA ompoc
aTOMOB JIEMEHTOB I'PYIIIbL. DJIEMEHThI oArpyniel  |KoHTposbHas
JKEJIe3a: CBOMCTBA ITPOCTBIX BELIECTB, YCTONYUBOCTD pabota
COEIMHEHMH CO CTEMEHBIO OKHUCIIEHN +2 1 13, KomnokBuym
KHCJIOTHO-OCHOBHBIE Y OKHCIIUTEIIBHO-
BOCCTaHOBUTEJILHBIE CBOMCTBA OKCHJIOB U
rUIpoKcuI0B. KomIriekcHble coeTMHen s
Coemunenus xene3a(VI). nemMeHTb! MOATPYMITBI
IUTATUHBL: CBOMCTBA MPOCTHIX BEILIECTB (PEAKIIUH C
KUCJIOTAMH, HEMETAJIJIAMH ), COTIOCTaBJIEHUE CBOMCTB
COEIMHEHMI B PA3IMYHBIX CTEMEHIX OKUCIIEHHS.

1 2 3 4

14




24.| d-3nemenTsl I rpynnel [ DnekTpoHHast KOHGUTypanus, pa3Mep, XapakTepHbie| Y CTHBIH
CTENEHH OKUCJIEHMS U KOOPJMHALIMOHHBIE YHCIIa omnpoc
aTOMOB IEMEHTOB rpynibl. CBOWCTBA IPOCTHIX KoHnTpoabHas
BeuiecTB. COEJMHEHMSI 3JIEMEHTOB B CTEIEHSX pabota
okucienus +1, +2, +3. KomumokBuym
25.| DneMeHTHI MOOOYHOM |DJICKTPOHHAS KOHPUTYpAIUs, pa3Mep, XapaKTepHbIe| Y CTHBIN
noarpynibl Il rpynmnel |CTEneHn OKUCIEHUS U KOOPAMHALIMOHHBIE YHCiIa ompoc
aTOMOB IEMEHTOB rpynibl. CBONWCTBA IPOCTHIX KoHnTposbHast
BELIECTB (MECTO B ALY HANpPSKEHUH, IPUUIUHA pabora
MHEPTHOCTH PTYTH). COETMHEHUS 2JIEMEHTOB B KomnokBuym
creneny okucnenns +2. Von Hg,?"
26.| DeMeHThI MOOOYHOM |DJICKTPOHHAS KOHPUTYpALUS, pa3Mep, XapakTepHble| Y CTHBIN
noarpynns! IIT CTEIICHU OKHUCIEHUS M KOOPAMHAI[MOHHBIE YKCIIA OIIpoc
rpynmnsl aTOMOB pPEIKO3eMeNbHBIX 3yeMeHTOB. CBoiicTBa|KoHTpoabHAas
IPOCTBIX BEIIECTB, OKCUIOB U THAPOKCUAOB| paboTa
JJIEMEHTOB B cOCTOSIHMM  okucieHuss  +3.| KosokBuym
YcTounBOCTh COEIMHEHUI co CTETIEHBIO
oKHcieHus +2 u +4.
AKTUHUN U aKTUHOMJIBL: CpaBHEHHE dHepruit Sf-,
6d- u 7s-opOuraneii, HaX0XKJICHUE B IPUPOJIE,
CIOCOOBI OJTYYEeHHSI, YCTOWYUBOCTD CTENEHEN
okucienus +3, +4, +5 u +6 s 37€EMEHTOB IEPBOI
MOJIOBUHBI Psifia, aHAJIOTUA ¢ d-3JeMEeHTaMu,
COEIMHEHUS CO CTETNEHbIO OKUCIEHUS +3 st
3JIEMEHTOB BTOPOI MOJIOBUHBI psifa.
2.3.2 3aHATHS CEMMHAPCKOI0 THIIA.
dopma
HaumenoBanue paznena .
Ne (Tembl) TemaTuka NpakTUYECKUX 3aHITHI (CEMUHAPOB) TEKYILETO
KOHTPOJIS
1 2 3 4
1. CrexuoMeTpruecKue pacueThl Pemenue 3agau
OcHOBHbIE IOHATHUSA U
KonTposbhas
3aKOHBI XUMHUHU
paborta
2. TepMoxuMHuuecKkre pacyeTsl Pemenue 3amau
DHepreTuka u
KonTposbHas
HarpaBJICHHE
paborta
XUMHYECKUX MPOIECCOB
Kosnokuym
3. CKOpOCTh XMMHUYECKOH peakluu U xumuueckoe | Pemenue 3amau
paBHOBECHE. KontponbHas
XuMuyeckasi KHHEeTHKa
pabota
KomtokBuym
4. IMHorokoMmIioHeHTHbIe |KoJmMraTuBHbIE CBOMCTBA PacTBOPOB Pemenue 3anau
CHUCTEMBI; PaCTBOPbI KonrtponbHas
pabota
5. |[MHOTOKOMITOHEHTHBIE |JNeKTpoJauTHUYecKas aucconuanus. Pacuer pH | Pemenue 3anau
CHCTEMBI; PaCTBOPbI pacTBOpOB. KonrtponbHas
pabota
1 2 3 4
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6. |OxucnurensHO- MeTo1 MOHHO-MOJIEKYISIPHOTO OaiaHca. Pemenue 3anau
BOCCTAHOBUTEIbHBIE DNEeKTPOJHBIEC TOTEHIUAIBL.
peakiumn
7. |CtpoeHue aToMa. Crpoenue atoma. KBantoBsle uncia. 3anosinenue | Pemenue 3agau
[Teprouiecknii 3aK0H  |IJICKTPOHHBIX 000JIOYEK. KoumokBuym
Y TIepUOAMYecKast
cucremMa
8. |Xumuueckast cBsI3b Xumnueckas cBs3b. Metoa BC. I'eomerpust Pemienue 3anau
MoJiekya. ['ubpuauzanms. Komnoxsuym
9. | Xumuueckast CBSI3b Meton MO JIKAO. IToctpoenue sHeprernueckux | Pemenue 3amnau
JUarpaMM MOJIEKYII. Komnoxksuym
10.|p-anementsr VII rpynmst [['anoreHs U MX COSNHEHMS. Pemenne 3amau
KontponsHas
paborta
Kosnoksuym
11.|p-anementsl VI rpymnmbl [ XanbKOTE€HbI U UX COEAMHEHUS. Pemenne 3amau
KoHnTtposbHas
paborta
Komnoksuym
12.|p-anemeHTHI V Tpynnsl | I1eMeHTH V A TpYIIIBL Pemenne 3amau
KoHnTtposbHas
paborta
KosmokBuym
13.|p-anementsl IV rpymnmbr |Onementsl [V A rpynmsl. Pemenue 3amau
KonTposbHas
paborta
KosmokBuym
14.\p-anementsl I, 11 u | Onementsl [HA, A u |A rpymm. Pemenue 3amay
rpynm KontponbHas
paborta
KosmokBuym
15.|KomruiekcHbIE KoMIuiekcHbIE COETUHEHN Penrenue 3agau
COCIMHEHUS KontponbHas
paborta
Kosnokuym
16.|d-smementsl VI rpymisl | XpoM u €ro coeanHeHUs Pemenue 3amau
KonTposbHas
paborta
Kosnokuym
17.|d-snementst VII rpymmst |Maprasen u ero coeIMHeHUs Pemenue 3amau
KoHTpobHas
pabota
KomtokBuym
18.|d-snementsr VIII J’Keneszo, ko0anbT, HUKEIb Pemenue 3agau
TPYIIBI KonrtponbHas
pabota
KomiokBuym
19.|9nements! [ u Il OnemenTsl [ 1 |l mo6oYHBIX MOATPYIITT Pemenue 3amau
MOOOYHBIX MOATPYIIIT KonrtponbHas
pabota
KomtokBuym

16




2.3.3 JlabopaTopHble 3aHATHSA
JlaGopaTopHbIe 3aHSITHS HE TIPEIYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsl — HE IPETyCMOTPEHBI

2.4 IlepevyeHb y4eOHO-METOANYECKOTO OfecTedeHNs 11 CAMOCTOSITEIbHOH PadoThI
00yYaIUIMXCS 10 THCHUILINHE (MOTYJII0)

No

Bung CPC

[Tepeyenn yueOHO-METOIUUECKOTO OOCCIICUCHHS TUCIIUIUIUHBI
TI0 BBITIOJTHEHUIO CAMOCTOSITEIIHHON pabOTHI

1

2

3

1

[IpopaboTka yuebHOTO
(TEeOpeTHUYECKOTO)
Mmarepuana

1. AxwmeroB, H.C. OOmas wu HeopraHudeckas XuUMUs
[DnexTponnbiii pecypc]| : yued. — DnekTpoH. maH. — CaHKT-
[lerepOypr : Jlanwp, 2014. — 752 c. — Pexum npocryna:
https://e.lanbook.com/book/50684

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

3. Heopranmveckas xwmmusi: B 3-x Tomax/ Ilom pen. FO.JL.
TpetrbsikoBa: T1: @U3UKO-XUMUYECKUE OCHOBBI HEOPTraHUYECKOM
XUMUHU: YUeOHUK I CTY/. Bbicil.y4ueO. 3aBeaennit/ M.E. Tamm,
FO. /1. TpetbsikoB; - M: U3narenbckuii eHTp «AkageMusi», 2004.
— 240c.

3. Heopranwveckas xumusi: B 3-x Tomax/ Ilom pen. FO.J.
TperbsikoBa: T2: Xumus HenepexoAHBIX SJIEMEHTOB: YUEOHHK
sl cTyn.  BbeicunyudeO. 3aBeaenmit/  A.A.  Jlposmos,B.II.
3nomanos, I.H. Ma3o, ®.M. Cnupunonos; - M: HU3narenbckuiil
1eHTp «Akaaemus», 2004. — 368c¢.

4. Heopranuyeckas xumus: B 3-x Ttomax/ Ilom pen. FO.H.
TperbsikoBa: T3: Xwumus mnepexomHbix dnemMeHToB KH.1:
Y4eOHuK a1 cTyA. Bbicil.y4ueb. 3aBeaenuit/ A.A. JIpo3mos,B.I1.
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: HU3aarenbckuii
neHTp «Akagemus», 2007. — 352c¢.

5. Heopranmveckas xumusi: B 3-x Tomax/ Ilom pen. FO.JL.
TperbsikoBa: T3: Xwumus mnepexoaHbIX dnemMeHToB KH.2:
Y4eOHuk 11 CTy[. BbiciL.yueO. 3aBeaenuii/ A.A. JIposznos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupunonos; - M: HU3narenbckuiil
HeHTp «Akanemus», 2007. — 400 c.

6. Meroauueckrue peKOMEHJAINH K OpraHu3allii ayIuTOPHON 1
BHEAYIUTOPHON  (caMOCTOATENbHON)  pabOThl  CTYICHTOB:
metonnyeckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii
roc. yH-T, 2018. 89 c.

Iloaroroska k
CEMUHAPCKUM 3aHSTUSIM

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

2. T'punByn, H. Xwumusa »snemeHToB: B 2 T. (KOMIUIEKT)
[DnexTponHsbIil pecype] : cmpas. / H. I'punByn, OpHimo A.. —
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OnexktpoH. naH. — MockBa : M3patensctBo '"JlaGoparopus
3ganuit", 2017. — 1348 c¢. — Pexum gocryna:
https://e.lanbook.com/book/94157

3. Heopranmueckass xumus: B 3-x tomax/ Ilom pen. HO..
Tperbsaxoa: T1: ®U3UKO-XUMUYECKUE OCHOBBI HEOPTaHUYECKOU
XUMHH: YUeOHHK IS CTyA. BeiciL.y4eO. 3aBenenuii/ MLE. Tamm,
0. 1. TpetwsikoB; - M: U3narensckuii eHTp «Akagemus», 2004.
—240c.

3. Heopranmueckass xumus: B 3-x tomax/ Ilom pen. HO..
TperpsikoBa: T2: Xumusi HenepexoJHBIX AIIEMEHTOB: YUYeOHUK
uis  cTyld. BelcuLyudeO. 3aBeaenuit/  A.A. Jlpo3nos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Crnupunonos; - M: U3znarenbckuit
HeHTp «Akamemus», 2004. — 368c.

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

TperpsikoBa: T2: Xwumusi mnepexogHbix dmeMeHToB Kw.1:
VYuebuuk s cTya. Bbicil.y4ued. 3aBeaenuit/ A.A. JIpozmnos,B.I1.
3nomanos, [.H. Ma3o, ®.M. Cnupunonos; - M: HU3aarenbckuiil
neHTp «Akagemusi», 2007. — 352c.

5. Heopranmveckas xwmmusi: B 3-x Tomax/ Ilom pen. FO.JL.
TperpsikoBa: T2: Xwumusi mepexogHbIX dnMeMeHToB KH.2:
Vuebnuk s cTya. Beicl.y4ue0. 3aBeaeHuit/ A.A. JIpo3mnos,B.I1.
3nomanos, [.H. Ma3o, ®.M. Cnupunonos; - M: HU3narenbckuii
neHTp «Akagemusi», 2007. — 400 c.

6. COOpHUK 3a7a4d MO0 HEOPraHWYECKOM XUMHH: y4ebd. mocooue
st cTyn. Beicin yue6.3aBenpennit /| E.W. Apnmamnukona, I'.H.
Mazo, M.E. Tamm; mnom pen. FO.JI. TperbsakoBa. — M.:
N3narensckuii ieHTp «Axanemusy», 2008. — 208 c.

7. 3aiiie O.C. 3agaum, ynpakxHEHUS W BOINPOCHI MO XHUMHUU:
VYu4eb. mocobue mis By30B. — M., Xumus, 1996. — 432 c.

8. Cupugo B.B., IlonkoBuu I'.A., BacunweBa .M. 3anaum,
BOIPOCHI U YINPAXKHEHUS MO OO0IIed M HEOPraHUYECKON XUMHH.
/MuHCck «YHuBepcuterckoe», 1991. — 350 c.

9. Metonuyeckre peKOMEHIallii K OpraHu3alii ayAUTOPHON 1
BHEAYJUTOPHOM (CaMOCTOSTENIbHOM) pabOThI CTYJCHTOB:
metoandeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jloza. — Kpacuonap: Kybanckuii
roc. yH-T, 2018. 89 c.

[ToaroTtoBka K TeKyIemy
KOHTPOJTIO

1. AxmeroB, H.C. OOmas wu HeopraHuveckas XuUMUs
[Dnexktponnbiit pecypc] : yued. — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlawp, 2014. — 752 c. — Pexum npocryma:
https://e.lanbook.com/book/50684

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

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

3. Heopranuueckass xumus: B 3-x tomax/ Ilom pen. HO.JL

18



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

TperbsikoBa: T2: Xumusi HenepexoJHBIX AJIEMEHTOB: YUYeOHUK
s cTyn.  BeicinydeO. 3aBenenuil/  A.A.  [Ipoznos,B.IL
3nomanos, I.H. Ma3zo, ®.M. Cnupugonos; - M: Uznarenbckuit
HeHTp «Akanemus», 2004. — 368c.

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

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

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

7. 3aitueB O.C. 3amauyu, ynpakKHEHUS W BOMPOCHI MO XUMHH:
VYu4eb. mocobue nmst By30B. — M., Xumusi, 1996. — 432 c.

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

9. Metomuueckre peKOMEeHIalluu K OpraHu3aliuy ayAuTOPHON 1
BHEAYJAUTOPHOH (CAaMOCTOSATEILHOMN) pabOThI CTY/ICHTOB:
meroanueckue ykazanus / coct. T.I1. Ctopoxxenko, T.b.
[Tounnok, A.B. becmanos, H.B. Jlo3a. — Kpacnonap: Kybauckuit
roc. yH-T, 2018. 89 c.

Y4eOHO-MEeTOIMYECKUE MaTepUallbl JUISI CAMOCTOSITENIbHONH Pa0OThI OOYUAIOMIMXCS W3
Yrcia MHBAJIHJIOB U JIAI C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU 310poBbsi (OB3) nmpenocrapustoTcst
B (hopMmax, alalTHPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBbS U BOCHIPUSATHS HH(DOPMAIIHIH:

J1J1st AT ¢ HApYIICHUSIMHA 3PCHHS:

— B Ie4aTHOM (hopMe yBeTMYEHHBIM HIPUPTOM,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIUI] C HApYIICHUSIMH CITyXa!

— B [IeYaTHOM opme,

— B (JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 T C HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO amapara:

— B [IeYaTHOM opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedYeHb MOXET OBITh KOHKPETU3HpPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
oOyJarouxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.
B cootBerctBum ¢ tpedoBanusmu GI'OC BO no HanpaBieHHI0 «XHUMHUS» peanu3amnus
KOMIETEHTHOCTHOTO TI0/IX0/1a PEAYCMaTPUBAET MIMPOKOE MCIIOJIb30BaHUE B yUeOHOM Ipoliecce

aKTHBHBIX M MHTEPAKTUBHBIX (JOpM MpoBeAeHUs 3aHATHH. MHTepakTUBHOE 0Oy4yeHHEe - MYTh K
YIIPaBJIEHUIO CUCTEMBI CAMOCTOSITENIbHON PabOThI CTY/IEHTOB.
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TexHoJI0THsI MHTEPAKTUBHOIO 00YYEHHMSI 3aKJIFOUAETCS B TOM, YTO HA IPOTSHKEHUU BCETO
y4eOHOTO BPEMEHHU IMPOUCXOJUT 0OMEH MHEHHSIMH, BBICIYIIMBAIOTCS U OOCYXAAIOTCS pa3HbIe
TOYKM 3pEHUS CTYIEHTOB. VIHTEpakTHUBHBIE METOJBI - 3TO CIOCOOBI LIE€JIEHANPABIEHHOIO
YCUJIEHHOTO B3aUMOJICHCTBUS IPENOJABaTeNel M CTYIEHTOB IO CO3JaHHI0 ONTHUMAJIbHBIX
YCIIOBH mpo1iecca oOydeHus..

Opranuzanys H3ydyeHUsT MaTepuajga Kypca OCYILECTBISETCSI Ha OCHOBE CHCTEMHO-
JEATeTbHOCTHOTO TIOAXOJa ¥ PEKOMEHJAIMKA TOATAmHOTO (OPMHUPOBAHUS YMCTBEHHBIX
neiictBuil. [Ipy OoCBOEHMM IUCHMILIMHBI HCHOJB3YIOTCS KaK TpPaIUI[MOHHbBIE, TaK U HOBbIE
MeJarornyeckue TEXHOJIOIMH. JIeKIn U ceMUHApCKUE 3aHATHUS SBIISIIOTCS TPAAULIMOHHBIMU TIPU
o0y4eHHH B By3aX M CHOCOOCTBYIOT ()OPMHUPOBAHHIO Y CTYJCHTOB 0a30BBIX 3HAHWUH, OCHOBHBIX
MBICIIUTEIbHBIX ONEPALU, Pa3BUTHIO JIOTUKH. JIEKIIMM HOCAT MOTHBAIlMOHHO-TI03HABATEIbHBIN
xapakrep. CemMuHapcKkue 3aHATHS MMEIOT MNpoOJIEeMHO-TIOUCKOBBIM Xapakrep. Perienue
KOHKPETHBIX XMMHYECKHX 3aJad MO3BOJISIET peain30BaTh TBOPYECKYIO AESATENbHOCTh, Pa3BUTh
KOMMYHHMKaTHUBHYIO CIIOCOOHOCTh KaXJOr0 CTyJE€HTa, HAy4UThb €ro apryMeHTUPOBAHHO
BBIpa)KaTh CBOM MBICIM B INPUCYTCTBUHU JAPYrux. B KauecTBe CIOBECHO-HAIJIAJIHOTO METOAA
00yueHus UCIOJIb3YeTCs] IEMOHCTPAIIMOHHBIM XUMUYECKHI IKCIIEPUMEHT, KOTOPBIM MPOBOIUTCS
MIpY YTEHUU JIEKUUH U MPOBEICHUHU Ja00PATOPHBIX 3aHATHH. J[eMOHCTPAIIMOHHBIN SKCIEPUMEHT
MO3BOJISIET TpernojaBarento chopMHUpOBaTh HMHTEPEC K MPEeAMETY y CTYIEHTOB, oOy4aeT
prUeMaM TEeXHUKH JabOpaTOpHOTO SKCIepuMeHTa. JIeMOHCTpallMOHHBIM JKCHEPUMEHT -
HUCTOYHUK TPUOOpPETaeMbIX CTYJIEHTOM 3HAHWM, HAaBBIKOB, YMEHHUH; CpPEICTBO IPOBEPKU
HMCTUHHOCTH BBIIBUTAEMBIX TUIIOTE3, PEIICHUs YYEOHBIX U UCCIIEI0BATEIbCKUX POOIIeM.

Jnst moBeimeHnst 3¢GGEKTUBHOCTH y4E€OHOTO TIporiecca HCIOJIB3YIOTCS  CIIEAYIONINe
o0pa3oBaTelibHbIe TEXHOJOTUHU: HHGOPMAITMOHHO-PAa3BUBAIOLINE TEXHOJIOTHH, HApaBJIeHHbIE HA
¢bopMHUpOBaHME CHUCTEMBbl 3HAHWM, 3allOMUHAaHME U CBOOOJHOE ONEpUPOBAHHE HUMHU.
Hcnonb3yercss Meton mnpoOIEMHOIO H3JIOKEHHS MaTepuaja, CaMOCTOSATENbHOE H3ydeHHe
JUTEpaTyphl, NMPUMEHEHHE HOBBIX HH(OPMALMOHHBIX TEXHOJIOTMH JUISI CaMOCTOSITEILHOTO
MONOJTHEHHUsI 3HAaHUM BKJIOYas MCIOJb30BAaHUE TEXHHUUYECKHX U DIIEKTPOHHBIX CPEICTB
nH(pOpMaLUY; AEATEIbHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTMH, HAlpaBiICHHbIE Ha
(dbopMupoBaHHE CUCTEMBI MPO(EeCCHOHANBHBIX MPAKTUYECKUX YMEHUH TMpu MpOBEACHUU
SKCIEPUMEHTAJIbHBIX UCCIIeI0BaHUM, 00eCIIeUNBAIOIINX BO3MOKHOCTh KA4YE€CTBEHHO BBIMOJHATH
poQecCHOHANBHYIO JIeATEIbHOCTD; Pa3BUBAIOLIUE MPOOIEMHO-OPUEHTUPOBAHHBIE TEXHOIOTHH,
HampaBlieHHble Ha (GOpPMUPOBAHHWE U pa3BUTHE MPOOJIEMHOTO MBIIIJICHUS, MBICIUTEIbHON
AKTUBHOCTH, CIOCOOHOCTH BHIIETh M (OPMYJIHPOBATH TMPOOJIEMBbI, BBIOMPATh CHOCOOBI M
CpeacTBa A MX PEIICHHs; TEXHOJOTUU JIMYHOCTHO-OPHUEHTUPOBAHHOTO  OOyudeHus,
MO3BOJISIFOIINE CO37aBaTh WHIMBUAYalIbHbIE 00pa3oBaTeiIbHbIE TEXHOJIOTUH, 00ECTIEYNBAIOLINE
y4eT Pa3IMYHBIX CIIOCOOHOCTEW O0YydYaromIuX, CO3JaHUEe HEOOXOAMMBIX YCIOBHM NJISl Pa3BUTHUS
WX UHIUBUIYATbHBIX 0COOCHHOCTEHH.

Jlis MHBaIMAOB M JUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3[I0POBBS MOTYT OBITh
HCIOJIb30BaHBI oOpa3oBaTenbHbIC TEXHOJIOTHH, MO3BOJISIIOIIIKE MOJIHOCTHIO
WHIUBUAYAIU3UPOBATh COJIEP’)KaHUE, METOJAbl M TEMIbl Yy4eOHOU [eATelbHOCTH, BHOCHUTH
BOBpeMSi HEOOXOJMMbIe KOPPEKTHBBI KaK B JESITENbHOCTh CTyJIEHTa-WHBalIHAa, TaKk U B
JeSATENbHOCTh MPENoJaBaTesl.

Bun 3anarus Hcnonb3yemble HHTEpakTHBHbIE TexHOJOoruu | KomnuectBo
4acoB
CemuHapckue 3aHATUSA becenpl,  pa3bop  cutyanmii,  perieHue 98
poOIEMHBIX MPAKTUKO-OPHUEHTUPOBAHHBIX
3aJaHMi, pe3eHTaIHs pa3paboToK,
KOH(epeHIIUN
Hroro 98
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4. OIIeHO‘leIe U METOAUYECCKUE MaTEpHUaAJbI
4.1 OIIeHO'lHBIe cpeacrea AJIsA TEKYLIEro KOHTPOJIA ycneBaeMoCcTu H
l'lpOMe)KyTO‘lHOﬁ aTrreCcranmm.

B coorBerctBum ¢ IlosnoxkeHneM O MPOBENEHHM TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH M
MPOMEKYTOUHOM arrecTannu oOyuarommxcst Kyol'Y um ero ¢umnmanos, Tekymuii KOHTPOIb
YCIIEBAEMOCTH CTYIECHTOB IIPOBOJUTCS B LIEISAX COBEPIICHCTBOBAHUS U HEIIPEPBIBHOIO KOHTPOJIS
Ka4yecTBa 00pa30BaTEIBHOTO MPOIlecca, IPOBEPKE YCBOEHHS yueOHOTO MaTepuaa, aKTHBH3aluu
CaMOCTOSITEIIbHOW paboThl CTYyAEHTOB. TeKyIUi KOHPOJIb 3HAHUN CTYIACHTOB OCYIIECTBIISCTCS
IIOCTOSIHHO B TE€YEHHM Y4eOHOTo roja. Bujpl TeKyliero KOHTpOJS: YCTHBIN ONpOC U pelieHHue
pacueTHBIX 3a/la4 Ha CEMUHAPCKUX 3aHATHUX, KOJUIOKBUYMbI U KOHTPOJIbHBIE pa0OThI, MPOBEPKa
3HAHUM 0 pe3yNbTaTaM CaMOCTOSTENbHON pabOThl CTYJIEHTOB, OLIEHKA aKTUBHOCTH CTY/IEHTa Ha
3aHATHUSAX.

OCHOBHBIM BHJOM TEKYILErO0 KOHTPOJS 3HAHUI CTYIEHTOB OYHOU (popMbl OOydEeHUS
SIBJISIETCS. BHYTPHCEMECTPOBAsl aTTecTalus, KOTOpas IPOBOAMTCS OJUH pa3 B CEMECTp B
00s13aTeIbBHOM TOPSAJKE HAa BCEX KypcaX B COOTBETCTBMM € IpaMKOM Y4eOHOro mpoiiecca
JAHHOTO CEMECTpa M 3aBEpIIAcTCs HE IO3JHEE 4eM 3a Mecsl A0 Hayajla IPOMEKYTOYHOU
aTTECTALlNN.

[IpomexyTouHas aTTecTanys MPOBOAUTCSA MO JNAHHOW TUCHUIUIMHE B (opme 3auera U
JK3aMEHA.

(I)OH}I OICHOYHBIX CPCACTB IJISl MPOBCACHUA TCKYILIECT0 KOHTPOJISA.
B nomom 06veme @OC odopmiieH Kak MPUIOKEHHUE K TIPOrpaMMe

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

1. KakoBa nsyieKTpOHHass KOH(HUTypaiusi aTOMOB 3JeMeHTOB 17-ii rpynmnei? Kakue
CTETEeHH OKHCIICHUS XapaKTepHbI s 3THX 3neMeHToB? [IpuBeaute npuMepsl COSAMHEHUN 3TUX
AJIEMEHTOB B PA3JINYHBIX CTENEHSIX OKHUCICHHUS.

2. Kak menstorcs o rpymnme F-CIl-Br-I: a) paguycsl aromoB, 0) mepBblii MOTEHIIHAI
WOHH3AIUH, B) AIEKTPOOTPUIIATETLHOCTh AaTOMOB?

3. Kak momydaroT rajoreHbl B BHUJE MPOCTHIX BEIIECTB B MPOMBIIUICHHOCTH U B
naboparopun? Hanummure ypaBHEHUSI COOTBETCTBYIOLIUX PEAKIUH.

4, Kak H3MEHSIOTCS OKHUCIHTENIbHBIC CBOWCTBA B psimy ranoreHoB Fo—Cl—Bro—I12?
[IpounmrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh MpHUMEpaMU XUMHUYECKHX peakuuid. B yem
MIPOSIBIIAIOTCS OCOOCHHOCTH (TOpa MO CPaBHEHUIO C APYruMU rajoreHamu? [[ist okuciuTeabHo-
BOCCTaHOBUTEJIBHBIX MPOILIECCOB HANMIIIUTE 3JEKTPOHHO-UOHHBIE YPABHEHUS MOJTypEaKIUi.

5. Kak wusmensercs B psay raigorenoBogoponoB HF-HCI-HBr-HI: a) mexaromHoe
paccrosaue H-Hal, 6) mpouHOCTb CBSI3H, B) KUCJIOTHBIE CBOMCTBA UX PACTBOPOB B BojE?

6. Kak U3MeHSIOTCSI BOCCTaHOBUTEINBHBIE CBOMCTBA B sy rasoreHoBoopoaoB HF-HCI-
HBr-HI? IlpommmtocTpupyidTe 3Ty 3aKOHOMEPHOCTbh NpUMepaMHM XMMHUYEeCKHX peakiui. Kax
MOJIY4aloT TallOTeHBOJOPOIbI? JIJii OKUCIUTENHbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB HAIMMUIINTE
ANIEKTPOHHO-UOHHBIE YPABHEHHSI MTOTYPEaKIIHA.

7. Kak ramoreHsl pearupyrT ¢ BoOJ0#? Hamwmmure ypaBHEHHsS COOTBETCTBYIOIIHUX
peakiuii. J[aliTe onpeneneHne peakiuu AUCIPONIOPIIMOHHUPOBAHUS.

8. KakoBo nassanue kucior HCIO, HCIO2, HCIO3, HCIO4 u u ux coneii. Kak mensercs
cuna kuciot B psagy HCIO-HCIO2-HCIO3-HCIO4?

9. Kak mensitorcest okuciutenbHbie cBoiictsa B psity HCIO-HCIO2-HCIO3-HCIO4?
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10. ComoctaBere 1o psgy okcokuciaoT HCIO3-HBrOs-HIOs: a) okumcnutenbHbIe
CBOICTBa, 0) KHCIOTHBIE CBOWCTBA, B) TEPMHUECKYIO YCTOMUMBOCTh. Hamummmre ypaBHEHHS
COOTBETCTBYIOIIUX PEAKLIUMN.

4.1.2 Tlpumepbl pacyeTHBIX 32/1a4, PACCMAaTPUBAEMBbIX HA CEMUHAPCKUX 3aHATHAX

1. B cucreme XJ10pOBOJOPOA — BOJIa UMEETCSI a3€0TPOIHBINA COCTaB, COOTBETCTBYIOIINI
coaepxkanuto xyopoogopona 20.2 % (macc.). CreneHb AUCCOIMAIMU XJOPOBOJOpOJa B
a3e0TpPONHOM pacTBope cocrtaBisieT 88 %. Paccuuraiite 3nauenune pH pactBopa, ecnu ero
mIoTHOCTH paBHa 1.10 T/ cM®.

2. Paccumraiite maccy 15 % oneyma, KOTOPYrO HEOOXOAMMO N00aBUTH K 4.46 KT BOJIBI,
YTOOBI MOJIYYUTh PACTBOP C MAacCCOBOM J0JI€i cepHOM KUCIOTH! paBHOU 4.7 % minoTtHOCTHIO 1.035
r / cm®. Paccumraiite pH momydeHHOTO pacTBOpa, MPUHSB, YTO CEpHAS KHCIOTA MO MEpBOii
CTYIIEHH MOJHOCTBIO TUCCOLMAPOBAaHA, a 110 BTOPOM CTYIIEHHU SBJISIETCS KMCIIOTOW CPEIHEN CUIIBI
¥ XapaKkTepu3yeTcs KOHCTaHToi jpuccormani Ka (H2S04) = 1.2 - 1072,

3. B 11 BomHOro pacTBopa YyKCyCHOW KHCIOTBI KoHueHTpauuerd 0.01 momb /i
comepxutcs 6.27 - 1021 gacTHI] pacTBOPEHHOTO BeEIIECTBA B BHJAE MOJEKYl M HOHOB.
PaccunTaliTe paBHOBECHBIE KOHIIEHTPAIMKU YKCYCHOM KHUCJIOTHI, HOHOB BOJIOPO/Ia, alleTaT-uOHOB
Y 3HaY€HNE KOHCTAHThI AUCCOLUAIINHN YKCYCHON KUCIIOTHI.

4. PaccuurailTe 3HayeHUsT KOHCTAaHTbl THJIPOJW3a, CTENeHW ruaponusza u  pH
pasbaBienHoro pacrBopa Hutputa ammoHus NHiNO> npm Ttemmeparype 22 °C. HonHoe
npoussefenre Boabl paBHo 1107, xomcrtanTel gmcconmanum  Ka(HNOz) =4.0 - 1074,
Ko(NH4OH) = 1.8 - 10°°.

5. Paccuuraiite maccy Xjopuja aMMOHHS, KOTOPYH HeoOxoaumo m00aButh K 0.5 1
BOJHOTO pacTBOpa T'MIPOKCHAa aMMOHHS KoHieHTpanueir 0.05 moms / 1, urodsr pH pactBopa
ctan paBHbIM 8. CTeneHb AUCCOIMALINKU COJU B pacTBope paBHa 90 %, KOHCTaHTa AMCCOIUALIUMI
Kp(NHsOH) = 1.8 - 10°°,

6. Paccumraiite 3naueHue pH BOJHOTO pacTBOpa a30TUCTON KHCIOTHI KOHIICHTpPAIUEH
0.1 mous / 1. Paccumraiite, Kakum craHeT 3HadeHne pH mpu mobaBiaeHuu k 1 1 3TOro pacrsopa
0.2 mons HuTputa Hatpus. CreneHs auccouuanuu coyiv B pactBope paBHa 100 %. Koncranra
muccormanuu Ko(HNO2) =5.1- 1074,

7. Vmeetcsi BOJHBIM pacTBOp, HACBHIIMICHHBIM NBYyMsl COJSIMH — KapOoHaTtoMm Oapus u
KapOOHATOM CTpOHIMS. PaccumTaiite KoHIeHTparuu noHoB Ba?*, Sr** m COz?" B pacTBope.
ITP(BaCO3) =5.1 - 10°° IIP (SrC0O3) = 1.1 - 109,

8. [Ilpomssenenue pacTBOpuMOCTH cyimbdara kampius IIP (CaSOs) = 2.5 - 10°°,
Paccuwnraiite 3HaueHNEe pacCTBOPUMOCTHU COJIM B Bojie. Paccunraiite, BO CKOJIBKO pa3 yMEHBIIUTCS
pacTBOpUMOCTh KapOOHaTa KajblUsi 10 CPaBHEHHIO C T[EpBOHAYalIbHOW, ecimu K 17
HACBIIIEHHOTO pacTBOpa KapOoHaTta Kaiblus 100aBuTh 0.1 Monb cynabdarta maraus. CTeneHb
auccorranuu cynbdara maraus o (MgSOas) = 80 %.

9. Onpenenute, BbIAJAET JU ocanok, ecau cMmemars 100 mi 0.002 M pactBopa HUTpaTa
cepebpa u 300 M 0.01 M pacTBopa kap6onata Hatpus. ITP (Ag.COs) = 6.1 - 10722,

10. Omnpenenure, BBIMAAET JU OC3AOK, €CIM CMeEIIaThb pPaBHbIE OOBEMBI PacTBOPA,
comepxariero 22.2r/n xjopuma KajbLUs W pacTBoOpa, coiepkamiero 56.8 r/n cynbdara
narpus. 1P (CaSOs) =6.1-107°. Ilpumure, 4TO0 BCE COIM B PACTBOPE AMCCOLMMPOBAHBI
MOJIHOCTBIO.

4.1.3 Ilpumepbl KOHTPOJIbHBIX PadoT
BAPUAHT KOHTPOJIbHOM PABOTHI Ne 1
1o Teme «OCHOBHBIE MTOHATUS U 3aKOHBI XUMHUN

1. Mplbsik 00pa3yeT ABa OKCHJa, MaccoBasi JOJs MBIIIbsIKA B KOTOPBIX COOTBETCTBEHHO
paBHa 65,2 u 75,7%. PaccunraiiTe MOJIIpHYIO MacCy SKBUBAJIEHTA MBILIbSAKA B ITUX OKCHIAX.
2. O6bém mapoB 0,2 r BemectBa npu 17 °C u panenun 101747 Ila paBen 48 mi.

Paccuuraiite MOJIAPHYIO MacCy BCIICCTBA U MAaCCy OJIHOH MOJICKYJIbI 3TOT'O BCIICCTBA.
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3. IIpu pactBopenun 11,5 r cmecu amOMuHHSA, MEIM U MarHus B COJSHOM KHCIIOTE
BBIJICTIMIIOCH 7 J1 Ta3a, W3MepeHHoro npu Temmneparype 0 °C u nasnennn 0,81-10° Ia.
4. HepacTBopumslil 0OCTaTOK IEPEBEAEH B PACTBOP KOHLICHTPUPOBAHHOM a30THOM KUCIIOTOM.
[Ipu sTOoM BeIIETMIIOCH 4,48 11 (H. y.) Ta3a. OnpenenuTh COCTaB UCXOAHONU CMECH.

BAPUAHT KOHTPOJIbHOM PABOTBHI Ne 2

1o teme «PactBopbi»

1. 13 400 r 50 % pactBopa H2SO4 BemapuBanuem ynammim 100 T Boasl. Uemy paBHa MaccoBast
noist HoSO4 B ocTaBmieMcst pactBope.
2. BBIYHCIUTHL OCMOTHYECKOE JIaBJICHHE pacTBopa, cojaepxkamero 16 r caxapossl CioH22011 B
350 r Bogs! mpu 293 K. [TnoTHOCTH pactBopa 1 r/mi.
3. Cxonbko Boabl HYykHO npubaBuTh k 500 ma 0,1 M pactBopa MypaBbUHON KHUCIOTHI, YTOOBI
CTENEHb TUCCOLMALUU KUCIOThl yTPOUIIACh?
4. PactBopumocts CaCO3 npu 35° C pasna 6,9%10* /100 r Boabl. BeIUHCINTS NpOU3BENEHHE
pPacTBOPUMOCTH TOM COJIH.
5. Kakue u3 mepeuncinenHsix coijieid mojasepratorcs ruapoiusy: NaCN, KNOsz, KCIO? [ns
KaXI0M W3 TUAPOJIU3YIOIIMXCS COJIEM HamucaTh YpPaBHEHUsS THApPOJIM3a B HOHHOW H
MoJieKkyisipHo#t ¢popmax u Haiitu pH ee 0,1 M BoiHOTrO pactBopa.

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 3
0 TeMe «XUMUS HEMETAIIIOBY

1. C nosunmii Teopuii BC u MO 00bsicHUTE CTpOEHHE U yeToiunBocTh yactui] NO2*, Ho0.
2. Kakwue gacTHIpl TPUCYTCTBYIOT IIPH PACTBOPESHUH B )KHJIKOH CEPHOM KUCIIOTE: a) a30THOM
KHCJIOTHI; 0) XJIOPHOM KUCIIOTHI; B) YKCYCHOW KHCIIOTHI; T') aMMHUaKa.

3. Omnpenenure, MOTYT JIM OJHOBPEMEHHO MPHUCYTCTBOBaTh B pactBope a) H2SeOs u Kl; 0)

H>SeO3 u H.Se; B) H2SeOsz u 1?

BAPUAHT KOHTPOJbHOM PABOTBI Ne 4
0 TeMe «XHUMMS METAJIIIOBY

1. Kak 1 modyeMy U3MEHSIOTCS TepMHUYECKash YCTOMYUBOCTh, pACTBOPUMOCTh U KHCIIOTHO-
OCHOBHBI€ CBOMCTBA B psiAy TUAPOKCUIOB S-3sieMeHTOB II rpymmbr?

2. OOBSICHUTh XMMHU3M JICUCTBHUS CMECH KOHIICHTPUPOBAHHBIX a30THOM M IIABUKOBOM
KHCJIOT HAa METaJUIMYECKUE MOJMOICH U BOJIb(pam.

3. MoHO i cuuTaTh cosiMu hropu, Xiaopua u opomua Boiabdpama( VI), ecim s HuX
XapaKTepHbl HU3KHUE TEMIIEPATyphbl IUIABJICHHUS W KUIICHHS, PACTBOPUMOCTh B OPraHUYECKUX
COEIMHEHUSX, JIeTKask THUIPoan3yeMocTh? IIpeamnonoxxure ucxoas U3 MPUBEACHHBIX JaHHBIX BU
cBs3d W-I' 1 T KpUCTAJNTMYECKON PEIIETKU B ATHX TaJIOTeHUIaX.

4. Ilo Bemuuumne pH = 12,4 nnd HACBIIIEHHOTO pacTBOpa THAPOKCHUIA KaJbIUs
BBIYUCITUTH TIPOU3BEACHUE PACTBOPUMOCTH 3TOTO COSAMHEHUS.

4.1.4 Tlpumep BONPOCOB, 32]aBaeMbIX Ha KOJLJIOKBHYMe

KonnokBuyMm « XuMHYECKasi TEPMOANHAMHUKA U KMHETHKA»

1. ChopmynupyiiTe nepBblii 3aKOH TEPMOAMHAMUKY. 3aNHIINTe BeIpakeHHe [-ro Havaga
TEPMOIUHAMUKH.

2. Paccunraiite AH%gg crenyrommx peaximii, ucrnosb3ys Tabnuunbie 3Hadenus AfHog
COOTBETCTBYIOIIMX BEIECTB:

CrCly() + Ha) = Cres) + 2HCl )

2NOCl) = 2NO() + Clyr

Fe304(TB) + CO(r) = 3FeO(TB) + COz(r)

3. Ilouemy, B OTIAMYHE OT OHHTAJBINH, IS HHTPOIUU BO3MOXKHO OIpeJIesIeHUE
abCOJIIOTHOTO 3HAYEHUs?
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4. B peakunoHHBII cocya s npoBeneHus peakuun 2SOz + O2 — 2503 6bu10 BBEIEHO
1.5 monb /1 nuokcuma cepbl W 1 Mosib /1 kuciopojga. Uepe3 HEKOTOpOEe BpeMsi CKOPOCTh
peakuuy yMeHbIINIach B 6 pa3 110 CPaBHEHUIO C MIEpBOHAYAIbHOU. PaccunTaiite KOHLIEHTpaLUIO
JMOKCH/IA CEPHI B 3TOT MOMEHT BPEMEHHU.

5. Or xakux (aKTOpoB 3aBHUCHT KOHCTaHTa paBHOBecus? Kakum o00pa3oM MOXHO
W3MEHUTh COOTHOIIEHHE KOMIIOHEHTOB pEaKLMM, HaxoAdluxcs B paBHoBecuu? Hanwumwnre
BBIPDAKEHUS JJIl KOHCTAaHThl paBHOBecus sl O3TuX peakuuil. He mnposons pacueros,
MPEICKAXKUTE, KaK HM3MEHUTCS KOJIMYECTBO HCXOJHBIX BELIECTB B PABHOBECHUHU, €CIIU: a)
YBEJIMYUTH TEMIIEPATYPY, O) YBEIUUUTD JIaBICHUE.

COq) + Clry = COClyry AH°<0
NHsNO3@e) = N2O¢y + H20(r) AH®>0
Ba®* (p) + SO+% (p-p) = BaSOu(m) AH°<0
Haq) + Cly = 2HCl AH°<0

KomnokBuym «CTpoeHue aToMa U XUMHYECKasi CBA3b»

1. Yro omnpenensiercs npunuunom llaynu u mpaBunamu Xynna? IlpuBenurte 37eKTPOHHYIO
xonurypammo S, Cr, Ge, Br, Rb, Ti®* |, Fe®', P¥, HaumHas OT mNpemmecTBYIOIIEro
0JIarOpoTHOTO Ta3a.

2. OOcymure clemyronie OCHOBHBIE CBOHCTBA XMMHYECKHX JJIEMEHTOB: aTOMHBIA pajHyc,
TIePBBIN TOTEHIIMAI HOHU3AINH, CPOJICTBO K DJIEKTPOHY, DJIEKTPOOTPUIIATEIEHOCTh. KakoBbI
OCHOBHBIE TCHJICHIIUY U3MEHEHUS dTUX BEJIMYMH B TPYIIAX U MepHOIax?

3. IlpuBemuTe oCHOBHBIC MOJIOXKeHUs MeToAa [ mitectiu. [IpuMenuTe MeTon I ONpEaeICHHS
reomeTpudeckoii koHpurypamuu Momekya NHiz, H20, XeFs, BF3;, SOClL. Kakoss
orpann4eHusa metonaa ['minecnu?

4. Tloctpoiite sHepreTnueckue quarpaMmbl MO creayromux AByXaTOMHBIX MOJIEKYJ U MOHOB:
H>", Bez, Oz, CN", onpeaenure KpaTHOCTh CBSI3M B HUX; JUISI HOHOB TIPEITIONKHUTE (HOPMYITBI
M303JIEKTPOHHBIX MOJIeKyd. Ompenenure, Kakue U3 YKa3aHHBIX HMOHOB W MOJIEKYI
rapaMarHUTHBI.

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

1. Kak wmensrorcs mo rpymme F-CI-Br-I: a) pammychl atomMoB, ©) MepBBI HOTEHIMAT
WOHU3AIINH, B) JICKTPOOTPUIIATEITLHOCTH aTOMOB?
2.  Kak wm3mensercs B pany HoO-H>S—H»Se—H>Te: a) mexaromHoe paccrosiuue H-3, 0)
MPOYHOCTh CBsizH, B) yron H-D-H, r) monspuocts cBsizu, a) AfH°298? Kak nomydaror 3T
coequHEHUS?
3.  Hamumwure ypaBHEHHs PEaKIMWd W AJIEKTPOHHO-WOHHBIC YpaBHEHHS TMOJYpEaKIUH st
CJICAYIOIIHUX MPOLIECCOB:

1) NH2OH + KMnO4 + H2SO4 —

2) H3PO3 + KMnO4 —

3) NazAsO4 + Kl + H,SO4 —
4.  Onpenenure, Oyayt nu coequHenust onoBa(ll) BoccranasmmuBare Bi(OH)s npu pH = 14
ecau u3BectHo, uto EO([SN(OH)6]?/[SN(OH)4]%) = -0.93 B; E°(Bi(OH)s/Bi) = -0.45 B. Otser
noarsepaute pacyetoM AE’. Hanummre ypaBuenue peaxiuu B3anmoeiictsus Naz[Sn(OH)4] ¢
Bi(OH)s.

Bomnpocsl k ko/L10kBUYMY «KOMILIEKCHBIE COeINHEHUS»
1. TIlo Meromy BaJeHTHBIX CBS3€H NPEACKAKHUTE THI THOPHIM3AIMHU aTOMHBIX OpOuTasel
KOMIIJIEKCOOOpazoBareinsi W TEeOMETPUYECKylo  (GopMy  CIEAYIOIIUX  KOMIIJIEKCOB:
tetparuapokcoaypar(Ill)-uon; katnon rexcaakBaamromuuusi(11I)
2. HapucyiiTe SHEpreTH4ecKyr AuarpaMMmy pacilelUieHHbIX d-opOuTaneil W pacmpeseneHue
snextponos (TKII) ans rekcaakBaxommiekcoB Cr? u Cr*3. CpaBHuTe 171 9THX KOMIUIEKCOB:
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a) BEJIMUYMHY pacliemieHus, 0) tepmoanHamudeckyro ycroiunBocts (DCKII), B) kuHeTHueckyo
YCTOWYMBOCTh (JIAOMJIBHOCTH, WHEPTHOCTH), T) MarHuTHbIA MOoMeHT (Mb). UTo m3MeHuTcs B
CTPOEHUM 3TUX KOMILJIEKCOB, €CIIM BOJy 3aMEHUTh [IUaHU1-HOHOM?

3. Ilpurorosien 1 M mo xpomy pactBop coiu [Cr(H20)sCI|Clx. Onpenenure 3HaueHue x u
BBIYHCIIUTE CTEIICHh OKUCIICHUS XPOMa, €CIH I ocaxacHus cepedpa u3 100 ma 1 M pactBopa
HUTpaTa cepedpa ObLIO0 M3pacxomoBaHO S0 MII 3TOTO pacTBOpA.

4. K 0,1M pactBopy Ko[Cu(CN)4], conepxkammemy, kpome toro 0,1 mons/nm KCN, npubasiien
pactBop cynabduaa HaTpusi. PaccunTars KOHIEHTPALHUIO CYAb(GHUI-HOHOB, TIPU KOTOPOH Cylbhua
KaJIMUsi MOXET BBINAcCTh B ocafok. [IpousBeneHue pacTBOpUMOCTH Cylib(uaa KaaMus paBHO
3,6-10%.

Bomnpocs! k KOJIOKBUYMY 110 TeMe «XHMHS NepexXoAHbIX 3JIeMeHTOB»

1. KaxoBa »snexkTpoHHas KOH(QuUrypauus aTomMoB 3jeMeHTOB 6 rpynnel? Kakue crenenu
okucieHus onn umerot? [lpusennre npuMepsl cOOTBETCTBYOMUX coeauHenuit Cr, Mo, W.
2. Kakwe koopAMHAIMOHHBIE YHWCIIA XapaKTepHBI Ui dneMeHToB 4 rpynmsl? [IpuBenute
npumepsl komriekcoB Ti(IIT), Ti(IV) u Zr(IV), cymecTtByromux B TBepaoi (pa3e u B pacTBoOpe.
3. Hanmmure ypaBHEHHS peakiuii, WCIOJB3Ys JUIS KaXIOTO TPEBPAlICHUsS MUHHMAaIbHOE
YHCIIO CTAaJIUM, YKQKUTE YCIOBUS UX ITPOBEICHUS:

MgCl; ,, —» MgCO3z — MgO — Mg

BaCl, — BaSO3z — BaSO4 — BaS — BaCl,

Al — Na[AI(OH)4(H20)2] — Al(OH)3— KAI(SO04).2-12H20
4. Paccmotpute auarpammy Jlatumepa st Xxpoma U OOCyAMTE  OKHCIUTENHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCIMHEHUN XpOMaA B CTEMEHAX OKHUCIECHUS 12, +3, +6. B kakux
YCIIOBHSIX, U KaKUMH peareHTaMu MOKHO BoccTaHoBUTh W okuciauth Cr(III) B pactBope?
Hamumure ypaBuenuss peakinuid. KakoBbsl mpoayktsel BocctaHoBienus Cr(VI) B xucioi,
LIETOYHOM Cpesie ¥ PH CIUIaBICHUM ?

4.2 ®oH/ OLIEHOYHBIX CPEICTB ISl MPOBEAeHUA MPOMEKYTOUHON aTTeCTALUM.

Jlnsi  ONEHKM 3HaHWH, YMCHUH, HABBIKOB H (WJIM) ONBITAa JCATEIBHOCTH,
XapaKTePU3YIOIIUX dTarbl (HOPMUPOBAHUS KOMIIETCHIIMHA B TPOIIECCE OCBOCHUS TUCIUIUTMHBI
«Heoprannveckasi XMMHsI», TIPOBOJUTCS MPOMEKYTOUYHAsI aTTecTalus B Buae dk3amena (1 u 2
CEMeECTp).

4.2.1 OueHouHble CPeACTBA JJIsl MPOBEIEHUs IK3aMeHa:

Bonpocsl k 3x3ameny (1 cemecTp)
1. ATOMHO-MOJIEKyIsipHas Teopusi. OCHOBHbIE CTEXMOMETPUUECKHUE 3aKOHBI.
2. PazButne mnpencraBinenuid o crpoeHnn artomMa. Mogemn Tomcona, Pesepdopna,
noctynatel bopa. KBaHTOBO-KOpPIYCKYJISIpHBIM Jyalli3M, BOJIHOBas IpPUPOAA DIIEKTPOHA,
runote3a Je bpoiing, npuHuun HeonpenenenHoctH ['eizenOepra.
3. BonnoBas ¢yHkuus snextpona. YpasHenue lllpenunrepa. PaguanbHast u opObutanbHas
COCTaBJISIIONIME BOTHOBOU GyHKIMU. [loHsATHE O T71aBHOM, OpOMTAILHOM, MarHUTHOM, CIIMHOBOM
KBaHTOBBIX YHCHaX.
4. ITopsnoK 3amoHEHHs SJEKTPOHHBIX 000JI04€K MHOTO3JIEKTPOHHBIX aTOMOB, 00BSICHEHNE
3aBHCUMOCTH DHEPruM OpOHUTajeil OT OpOMTaNIbHOTO KBAaHTOBOIO 4YMcia, npuHimn Ilaymm,
npaBmwiIo XyHza, paBuia KieukoBckoro.
5. CpolicTBa aTOMOB: paguyC, OSHEpPrus HOHM3AIMHM, CPOACTBO K  DJIEKTPOHY,
anektpoorpunarensHocts (1o Ilommnry, Mamnukeny, Omnpeny-Poxosy). Ilepuoguunocts B
U3MEHEHUHU ITUX CBOMCTB aTOMOB XUMUYECKUX DJIEMEHTOB.
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6. [lepuoanyeckuii 3akoH u nepuoanueckas cuctema J[.M. MenneneeBa. OOmue cBoiicTBa
KJIACCOB XMMHUYECKHX 3JIEMEHTOB: MHEPTHBIE ra3bl, THUIIMYECKUE 3JICMEHTHI, repexoaubie (d-) u
BHYTpUPsAHbIC TiepexoaHble (f-) aeMeHTsI.

1. CocrtaB atoMHoro sijpa. Jledekt Macchl, JHEPrUs CBSI3M HYKJIOHOB B sIJIpe, 3aBUCHMOCTb
YCTOMUYMBOCTH sI€p OT YUCIIA HYKJIOHOB. BUIbI paiiOAKTUBHOCTH, PAIMOAKTUBHBIE PALBL.

8. 3aBUCUMOCTh CKOPOCTH DPaJMOaKTUBHOIO pacmnaja OT KOJMYeCTBa 4YacTHll, I[EPUOJ
IIOJIypacnana ¥ KOHCTaHTa CKOPOCTH pacnaja. SlnepHble peakluy, Peakluy ACICHUS U CUHTE3a
Aanep.

9. [Ipupona xuMuyeckoil cBs3u. 3aBUCUMOCTb NOTEHIIMAIBHON 3HEPTUU OT MEXbAJIECPHOTO
paccTosiHUs. DHEPrus U AJIMHA XUMUYECKOU CBA3H.

10. HNonHas cBa3b. Pacuer sHeprum cBs3W MEXIy MOHAMH W JHEPIUU KPUCTAJUIMYECKOU

PEIICTKKM HWOHHOTO COCIUHCHMHA. HOJ’ISIpI/I?;yeMOCTB U TMOJIIPU3YIOIICEC HeﬁCTBHG HOHOB, HX
BJINAHHUEC Ha CTCIICHb HOHHOCTH CBA3U.

11. OcHoBHBIE TIOJIOXKEHUST MeTo1a BajleHTHBIX cBsizeil (BC): cnocob mocTpoeHus BOITHOBOM
(YHKIIMHM MOJIEKYJIbl, 00bSICHEHUE MPUYNHBI YCTOMYNBOCTH MOJIeKy B meToe BC.
12. OObsicHeHHE TeOMETpHUecKoi (opMbl MoJekyna ¢ mno3umuid Metoma BC (Teopus

rHOpHUIM3aIlM  aTOMHBIX OpOWTaneil) W C TO3WIUH TEOpPHH OTTAIKHBAHUS BaJICHTHBIX
ANEKTPOHHBIX map (Merox ['minecnn).

13. Teopus pesonanca B BC, mpuHIumel BbIOOpa TpaHWYHBIX (KAHOHHUYECKUX) (HOpM.
CBolicTBa JOHOPHO-AKIENTOPHOM CBA3H.

14,  OcHOBHBIE MOJOXKEHUSI METOJIa MOJIEKYISIpHBIX opouTaneit (meroq MO JIKAO): crioco6
MOCTPOEHHSI BOJHOBOHM (DYHKIIMK MOJIEKYJIBI, OOBSCHEHHE MPUYNHBI YCTOHYMBOCTH MOJICKYI B
metone MO.

15. Bunsr aByrieHTpoBbIX MO: CBSI3BIBAIOIIME U PA3PBIXISAIOMINE Gss, Gpp, Osp, Odd, Tpp, Tdp,
Odd — OpOHUTAIIN, TPUMEPHI HECBSI3BIBAIOIINX OPOUTAIICH.
16. DOHeprerudeckue nuarpaMMbl MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJT JIEMEHTOB [ 1

IT mepuona. Ilopsimok cBsizu B Mosiekysne. MarHUTHBIE CBOMCTBA BEIIECTB. DHEPreTUYECKUE
nuarpammbl MO IByXaTOMHBIX T€TE€POSIIEPHBIX MOJIEKYN U HOHOB.

17.  Ilonstue 0 MHOTOIIEHTPOBBIX MOJIEKYJISIPHBIX opOuTaIAX, IPUMEPBI
ANEKTPOHOACHUIIUTHBIX U JIEKTPOHOU3OBITOUHBIX COCAUHEHUM, 0OBICHEHHE UX YCTONYMBOCTU
meTonoM MO.

18. Buugel MEXMOJEKYISIPHOTO B3aUMOJCHCTBHUS  (OpUEHTAIMOHHOE, WHAYKIHOHHOE,
JMICTIEPCUOHHOE).

19.  IIpuuunbl oOpa3oBaHus BOJOPOJHON CBSI3U, BIMSHUE BOJOPOJHOMN CBA3HM Ha (hU3HUECKUE
cBoiicTBa BemlecTB. OOBsCHEHUE YCTOMYUBOCTH BOAOPOIHOM cBsi3u B MeToAax BC u MO.

20.  Meramnnyeckass cBsizb. OCHOBHBIE TOJIOKEHUS 30HHON TEOpHU, OOBSICHEHHE CBOICTB
JTUDIEKTPUKOB, METAIUIOB, TIOJYITPOBOHUKOB C MO3ULIUNA ITON TEOPHH.

21.  Tumbl KpUCTAJUIMYECKUX PEIIETOK: aTOMHAas, MOJIEKY/sipHAsl, HIOHHAs, MEeTaJlInYecKasl.
22.  ]JledekTbl KpHUCTAJUIMYECKON peIIeTKH, KiacCUpUKalus, BIUSHHUE Ha AIIEKTPUYECKHE
cBoiictBa. OTKIOHEHHUS OT CTEXMOMETPUU B COCTAaBE€ TBEPIAbIX BemiecTB. JlambTOHUIBI U
OepTOITUIBI.

23.  TepmonuHamuyeckas cucTema, THIBl cCHCTeM U mpolieccoB. I[lapameTpsl, (yHKIHH
coCTOsiHUS. BHYTpeHHsIsI oHeprus, TemnoTa, padboTa. [IepBbiif 3aKOH TEPMOAMHAMHUKH.

24.  IlpuMeHeHHUe MEPBOrO 3aKOHA TEPMOJAMHAMHKHN K U30XOPHBIM U M300apHBIM MPOIIECCaM.
3akon I'ecca, cneactBue u3 3akoHa ['ecca. Tepmoxumuueckue ypaBHeHMs. OrnpeneneHue
SHEPTUU KPUCTATUIMYECKON perieTku coyu u3 1ukia bopua-I'aGepa.

25.  TemnoemkocTh (ymenbHas, MOJSIpHAsi, CPEAHSsI, WCTHHHAS, H300apHas, W30XOpHas).
3aBUCUMOCTh M3MEHEHHUS DHTAJBIIMA XUMUYECKOW peakluu OT TeMIeparypbl (3aKoH
Kupxrogpa).

26.  PabGorta pacmmpeHUs HACATHHOTO Ta3a B W300apHBIX M H30TEPMHUYECKUX YCIOBHUSX.
[ToHsaTHE O PaBHOBECHBIX IPOLIECCAX B TEPMOAUHAMUKE.
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217. CaMonpou3BOJIbHOE M HECAMOIIPOM3BOJIBHOE MPOTEKAaHHUE TMpoleccoB. Bropoil 3axoH
TEPMOJIMHAMUKHU. DHTPOIHSI, TEPMOJMHAMHYECKOE U BEPOSITHOCTHOE OIIPEEITICHUE.

28.  l3MeHeHHME SHTPONHMHM B PA3IUYHBIX IPOIECCAX: XUMUYECKas pPEakKlus, HarpeBaHue
BellecTBa, (a30Bble MEPEXOJbl, pacIIUpeHue raza. TpeTuil 3aKOH TEPMOJMHAMHKH (TOCTYJaT
[Tnanka). Pacyer abcoFOTHBIX 3HAYCHUN YHTPOIIHH.

29. Kpurepun CaMOIPOMU3BOJIBHOTO NPOTEKAHUS XUMHUYECKHUX IIPOLIECCOB B 3aKPBITHIX
cucremax: sHeprusi ['ub06ca, sHeprus I'enbmronbua. XUMHUYECKUMH MOTEHLMAT, KPUTEPUI
CaMOIIPOU3BOJIBHOTO MPOTEKaHUS MPOLIECCa B OTKPHITON CUCTEME.

30. XHUMHUYECKOE paBHOBeCHE. TepMOAMHAMUYECKUN BBIBOJ 3aKOHA JACHCTBYIOIIMX Macc.
YpaBHEHHE U30TEPMBI XUMUYECKOUN peakunu. KOHCTaHTa XUMHUYECKOTO PABHOBECHSI.
31. KoHcTaHTBI XMMHUYECKOTO pPaBHOBECHS, BBIPAKEHHBIE Ye€pe3 NapUUAIbHbIC JaBJICHUS,

KOHLIEHTPALlUM, AaKTUBHOCTH KOMIIOHEHTOB pPaBHOBECHON CHCTEMBI, CBSI3b MEXJIy HUMHU.
3aBUCUMOCTb KOHCTaHThl XUMUYECKOTO paBHOBECHS OT Temneparypsl (ypaBHeHue Bant ['odda),
npuHuun Jle Hlatense.
32.  OcHOBHBIE TIOHSTHS XHUMHYECKOW KHHETHUKU: CKOPOCTb, MEXaHU3M, MOPSJIOK,
MOJIEKYJISIPHOCTD peakiuu. dDakTopsl, BAUSIONME HA CKOPOCTh peakiuu. CKOpOCTh peakiuu B
reTEPOreHHOMN CUCTEME.

33.  TloctpoeHwWe KHHETHYECKHX KPHUBBIX [UIS pEaKIUd TEpBOTO W BTOPOTO IOPSIKA.
OnpeneneHre KOHCTaHTBI CKOPOCTH IO 3KCIEPUMEHTAIbHBIM JaHHBIM. [locnenoBarenbHbie
peaxkuuu.

34.  3aBucuMocTh CcKOpocTH OT Temreparypsl. [lpaBwmo Bant Todda. VYpaBHeHue
AppeHnunyca, SKCIEpUMEHTaIbHOE ONpeIeIEHUE SHEPT UM aKTUBALIUH.

35. IlpencraBieHWe O TEOPUHM AaKTHBHBIX CTOJIKHOBEHHH W TEOPUU aKTUBHUPOBAHHOTO
KoMIuTekca. Karanus, katanus3aTtopsl.
36.  T'ereporennsic paBHOBecus. [loHsatne o ¢asze, HE3aBUCHUMOM KOMIIOHEHTE, YHCIIE

creneHeid cBoOobl. BBIBOI OCHOBHOTO 3aKOHA T€TEPOreHHOrO paBHOBecHs (mpaBwiio (a3
['m60ca). dazoBas auarpamMma BOJBI: pacueT YMcCiIa CTEIEeHEW CBOOOMBI B OJHOKOMIIOHEHTHOM
CUCTEME, .

37.  JlmarpaMMBbI COCTaB — CBOMCTBA JUIS Ipollecca KPUCTAIUIM3AIUU B JIBYXKOMIIOHEHTHBIX
CHUCTEMax: C JBTEKTHKOH, ¢ 0Opa30BaHUEM XHUMHYECKOI'O COCIUHCHHS, C HEOIPAaHUYHOW H
OTPaHMYCHHOM PACTBOPUMOCTHIO KOMIIOHCHTOB B TBEPIOM COCTOSIHHE.

38.  JKuukwue pactBopsl. CriocoObl BRIpaXKEHHS COCTaBa pacTBOPA (MaccoBasi M MOJIbHAS JI0JIH,
MOJISIpHAsT W MOJISJIbHAs KOHIEHTpAIMu). PacTBOPUMOCTH BEIIECTB, HACHIIMICHHBIE U
MEPECHIICHHBIC PACTBOPbI, BIMSHHE SHTAJIBIIMAHOTO M SHTPONMHHOrO (pakTopa Ha
pacTBOPUMOCTh BEILECTB, OOBSCHCHUE BIIMSHUS TEMIICpaTypbl Ha pPAacTBOPUMOCTh Ta30B U
TBEP/IbIX BEIICCTR.

39.  HpeanbHbie pacTBOpbl. KOJUTMTaTUBHBIE CBOWCTBA PAcTBOPOB: YMEHBIICHUE JABJICHUS
mapa HajJ pacTBOpoM (3akoH Payns), kumeHue M 3aMep3aHUE PACTBOPOB, OIPE/ICICHUE
MOJICKYJISIPHOM MAacChl B 30YJIMOCKOIIMYECKOM M KPUOCKOIMYECKOM METOJIe, OCMOC, 3aKOH BaHT
T'odda w1t ocMOTHYECKOTO JTaBICHHUS.

40.  OTKJIOHEHHMs pacTBOpPOB OT HJACAIbHOCTH, MNpUuYuHbL. [loHsATHE 00 AaKTMBHOCTH,
KO3 QUIIMEHTEe aKTUBHOCTH, CIIOCOOaX BHIOOPA CTAHAAPTHOTO COCTOSHUSL.

41.  DnextponuTuyeckas jaucconuanysa. CBsA3b  M30TOHHYECKOTO  KOd(pdHUIMEHTa C
KaxcyIiencs crenenbto auccouuanuu. Teopus Jlebas-Xokkens.

42.  uccommanusi ciabbIx u1eKTpoiuToB. KoHcTaHTa auccolMaliuu, CBA3b CO CTENEHbIO
aMcconanuy (3akoH paszbasienus OctBanbaa). Jucconumanus Boibl. BogopoiHbIi Mokaszartens.
43.  Pacuer pH pacTBOpPOB CHIIBHBIX U CITa0BIX KHCIOT U OCHOBAHUIA.

44.  Tunponus coseld: KOHCTaHTa TUPOIU3A U €€ CBsI3b C KOHCTAHTON JIMCCOIMALINU ClIaboro
JJIEKTPOJINTA, pacueT pH pacTBOPOB rUAPOIU3YIOIIMUXCS COIEH.

45.  BnusHue Temneparypsl, pa30aBieHus U 100aBIEHUS KUCIOT U LIeJI0Yei Ha paBHOBECHE B

pCaKknuu rugpoJisa CoJin, yCJI0BUA ITPOTCKAHUA ((H606paTI/IMOFO)> ruapoJmn3a.
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46.  bydepusie pacTBOphl, TpuUMepbl, pacuer pH, oObscHenue OydepHOTO HEHCTBHS,
OydepHast eMKOCTb.

47.  PaBHOBecHME MEXJy pacTBOPOM MaJlOpaCTBOPUMOIO CHJIBHOTO JJIEKTPOJIUTA M €ro
0CaJIKOM, IIPOU3BEICHUE PACTBOPUMOCTH, YCIOBHE BBINAJCHUSA OCAJKA, pacyeT PaCTBOPUMOCTH,
cosieBot adekr, ero oObsCHEHUE.

48. OcHOBHBIE TOJIOKEHUSI TPOTOIUTHUECKON Teopuu bpencrena-Jloypu, conpsbkeHHbIE
napbl KHCJIOT M OCHOBaHHUM, NPUMEHEHUE K peakuusM B BOJHOM pAcTBOpE (IuccoLuaius,
HEUTpanu3anus, TUAPOIH3).

49. [Ipumenenue Teopun bpencrena-JIoypu kK HEBOJHBIM PacTBOpPaM. Y 4acTHE pacCTBOPUTENSA
B KHCJIOTHO-OCHOBHOM paBHOBECHH, CPOACTBO K TMpOTOHY, auddepeHuupyromme u
HUBEJIMPYIOIINE PAaCTBOPUTEIIH.

50. Onpenenenre KUCIOT U ocHoBaHui 1o JIptoncy. Teopus [lupcona, noHsTHE O MITKUX U
KECTKUX KUCJIOT U OCHOBAaHUU, MPUMEpPHI, IPUMEHEHUE TEOPUH K OOBSICHEHHIO yCTONYHMBOCTH
KOMIUIEKCOB.

51.  OxucnuTenbHO-BOCCTAHOBUTENbHbIE peakuuu. KonnuecTBEHHBIE  XapaKTEPUCTUKU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX IPOLECCOB: KOHCTAHTAa PaBHOBECHUS, U3MEHEHUE JHEPIUH
I'u66ca u DJ1C, cBs3b MEXKIYy HUMHU.

52. DJIEKTPOJAHBIE TMOTEHIMANbl METAJUIOB. [ 'aJlbBaHWYECKUH 3JIeMEHT. BoaopoaHbii
anekTpoa. CraHgapTHBIE YCIOBUS M CTAHJAPTHBIM MOTEHIMAN Mosypeakiuu. OnpeneiaeHue
HaIlpaBJICHNUs OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHOIO IIpOLIECCa B CTAHJAPTHBIX  YCIOBUSX.
3aBucumocts HamnpasieHuss OBP ot ycnoBuii, ypaBHeHme HepHcTra 11 3JIE€KTPOJHOIO
notennuana u IJC.

53. Bmusaue pH Ha BenIMuMHY BOCCTAHOBHUTEIBHOTO TMOTEHIMANAa. Y4YacTUE BOJbI B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMAX B POJU OKHCIUTENIA W BOCCTaHOBUTEI,
3aBUCUMOCTb IIOTEHIMAJIa BOJOPOJHOTO U KHCIOPOIHOTO IEKTPOoaoB OoT pH.

54.  DnexTpoiM3: MPOLECChl, MPOUCXOMSIINE B paciylaBax U PpPacTBOPaxX 3JIEKTPOJIUTOB,
3akoHbl Dapajes.
55. Koppo3uss mertamnoB. Bunbl koppo3un. MexaHuU3M 3JIEKTPOXUMHYECKONW KOPPO3HH,

CIIOCOOBI 3alllUThI MCTAJJIOB OT HEC.

Bomnpocel k 3x3aMeny (2 cemecTp)
1. Bopopon: mojnokeHuHe B IEPUOJUYECKOM CHUCTeME, OCOOEHHOCTH, H30Tombl. CBoiicTBa
BOJIOpOJia - mpocToro BemectBa. Mon Bogopona u ruapua-uoH. OOume CBOWCTBA MOHHBIX U
KOBAJICHTHBIX TUJIPUIOB.
2. Tanorennl: oOm@as XapakTepUCTHKA, OCOOCHHOCTH (TOpa, YCTONYMBOCTH MOJIEKYI
raJIoTeHOB, CBOMCTBA IMPOCTHIX BEIIECTB (pPEakiUu C BOJIOW, MeTaUlaMH, HEMETaUIaMHu,
PacTBOPUMOCTD B BOJIE U HEMOJISPHBIX PACTBOPUTEIIAX).
3. TanoreHOBOAOPOJBI: CTPOEGHHUE MOJEKYJ, (U3NYECKUE ¢ XUMHYECKHUE CBOWCTBA,
CpaBHUTEJbHAA XapaKTepUCTUKA TEPMUYECKOU YCTOWYUBOCTH, KHCJIOTHBIX u
BOCCTaHOBUTEJBHBIX CBOMCTB. CrIOCOOBI MOTYyYEHUS TalOT€HOBOIOPOIOB.
4. Kucnopojcoaepkaiie COeIMHEHUS! TaJIOT€HOB, MPOSIBICHHWE BTOPUYHONW MEPUOAUYHOCTH,
W3MEHEHUE CTPOEHUS, YCTOWUMBOCTH, KUCIOTHBIX M OKUCIUTEIBHBIX CBOMCTB C M3MEHEHUEM
CTENEHU OKUCIIEHUS TaJoreHa.
5. MexraloreHHble COEAMHEHHUs: CTPOE€HHE MOJeKynl B pamkax MerofoB BC u T'mmnecrw,
3aBUCHUMOCTh COCTaBa OT COOTHOIICHHS pa3MEpPOB aTOMOB, (QH3WYECKHE U XUMHUYECKUE
CBOMCTBA.
6. XampkoreHsl: 00IIas XapaKTePUCTHKA, OCOOCHHOCTH Kuciopona. CKIOHHOCTh aTOMOB K
00pa30BaHUIO IIeTeH, KPaTHBIX CBSI3EH.
7. Kucnopona: crpoenune Moiekyn kuciopona u o3oHa (Meroasl BC u MO), ux ¢usndeckue u
XxuMHuueckue cBoiictBa. Kimaccudukanus okcumos, oOmume cBoiictBa. llepokcuabl u
HaJIIEPOKCUJIBL.
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8. Monudukamuu cepsl, (hazoBas 1uarpaMma cepbl. XMMHUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB
3JIEMEHTOB TOJTPYIIIBI CEPHI.

9. Tunpunasl cepsl, celeHa, TeJUTypa: CPaBHEHHUE YCTOWYMBOCTH, BOCCTAHOBUTEIILHBIX CBOMCTB,
KHUCJIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb()uIpl METAIIIOB, CYAb(haHbl U MOJUCYITb(PUIBL.

10. KucrnoposHeie  COeAMHEHHUS CEpbl, CeleHa, TeluTypa: W3MEHEHHE KHUCIOTHBIX U
OKHCJIUTEITLHO-BOCCTAHOBUTENBHBIX CBOMCTB B psamgax SOz - Se0z - TeO,; SOz - SeO3 - TeOz u
COOTBETCTBYIOIINX KUCIOT. CTpoeHue cynbpur-, Oucynbpur- u cyabpaT-nuoHOB.

11. Cepnas kuciiota U ee coimu. TwocepHas kuciotra u ee coyu (Thocynbdarsl). [IpoayKThI
3aMEIICHUsT B CEPHOW KHCJIOTE: TOJUCYIb(AThl, TaJIOTCHAHTUAPHUABI, TEPOKCOKHCIOTHI.
[TonmMTHOHOBBIE KHCIIOTHI, CTPOCHHE MOJIUTHOHAT-HOHOB.

12. p-snemeHTHI V rpymnibl: 00mmas XapakTeprucTuKa, 0COOEHHOCTH a30Ta. CKIOHHOCTh aTOMOB K
00pa30BaHUIO IIeMeH, KpaTHBIX CBS3EH.

13. Ctpoenne monekynsl azota (BC, MO), ero Qusnueckue W XHUMHUYECKHE CBOWCTBA,
Moaudukanuu Gocdopa, MbIIbIKA, CYpbMbl, BUCMYTA.

14. O6masgs xapakTepuCTHKa THUJIPHUIOB pP-DJIEMEHTOB V TpYNIbl: CTPOCHHUE MOJIEKYIL,
TEPMUYECKasi yCTOMYMBOCTh, BOCCTAHOBHUTEIBHBIE CBOCTBA, KUCIIOTHO-OCHOBHBIE CBOWCTBA.

15. AMmuak: Qu3nueckne U XMMHUYECKHE CBOWCTBA, CBOMCTBA KHUIKOTO aMMHaKa, CBOWCTBa
conmeil amMMmoHMs. ['WapaswH, THIPOKCHIAMHH, a30THCTOBOJOPOIHAS KHCJIOTA, Aa3Wa-HOH:
CTPOEHHE U CBOWCTBA.

16. Oxcun azota(l) m a30THOBaTHCTas! KACIIOTA: CTPOSHHE MOJIeKy:T u cBoricTBa. Okeny azora(ll)
- CTpoeHHe MOJeKyasl B pamkax MeronoB MO u BC, non nutpozonus. Oxcua azora(lll) u
a30THCTas KHCIIOTa, HUTPUTHI.

17. Ctpoenne okcuaa azota(IV) m ero mumepa, paBHoBecue B cuctemMe NOz — N2Os. Oxcup
azota(V), a30THas KUCIOTa: CTPOCHHUE MOJIEKYJ, OKHCIMTEIbHbIE CBONCTBA; CTPOCHUE HUTpPAT-
HOHA.

18. Oxcuasl u ruapokcuasl Ghocdopa, MBIIbIKA, CYPbMbI, BACMYTa: YCTOWYHUBOCTh, KHCIOTHO-
OCHOBHBIE M OKHCJIMTEIbHO-BOCCTAHOBUTENbHbIE cBOHCTBA. CTpoeHue okcuaoB docdopa,
CTPOCHHE  KHUCJIOPOJCOJEpXkAIUX KHUCIOT ¢ocdopa, KUCIOTHbBIE U  OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHbIE CBOWCTBA.

19. p-anementsl IV rpynmel: oOmias XapakTepucTHKa, 0coOeHHOcTH yriepoja. CKIOHHOCTh
aTOMOB K 00pa30BaHUIO 1ieNel, KpaTHBIX CBS3EH.

20. p-aneMenTs! IV rpymnmel - IpocThie BELECTBA: TUMbI KPUCTALIMUECKUX CTPYKTYp yriepoja
(anma3, rpadur, kapbun), kpemHus, oyoBa (a, P, ¥ - GOpMbI), CBUHIIA; XUMUUECKHE CBOWCTBA.
BopopoaHble coenuHeHus yriepoja W KPEMHHUS: CTPOEHHUE, pa3Myus B PpEaKIMOHHON
CIOCOOHOCTH.

21. Oxcuppl  yraepona: ctpoenue (BC u MO), ¢Qusmdeckue u XUMHYECKHE CBOMCTBA
(B3aumojeiicTBUE C BOJOH, OKMCIMTEIbHO-BOCCTAHOBHUTENIbHbIE CBOMCTBA), KapOOHMJIbI
METaJUIOB (CTpOeHHE, 00bICHEHHE YCTOWYMBOCTH). YTOJIbHASI KUCIIOTA U €€ COJIH.

22. CoeauHeHUs yriepoja ¢ a30TOM M Cepoil: lMaH, IMaHKUCTOBOJOPOHAs KUCIIOTA, IUAHUIBI,
LUaHUJHbIe KOMIUIEKChl. I[nanar- um THonuaHaT-uoHbl. OOIIas XapaKTEepUCTHKA TaJOre€HHJIOB
anemeHToB | VA rpynmsl.

23. Okcul KpeMHHMs, KPEMHHEBbIE KHUCIOTHI, CHUJIMKAThl. 3aKOHOMEPHOCTH B HM3MEHEHUU
CTPOEHHUS U XMMHMUYECKHX CBOMCTB OKCHJOB U rujpokcusioB Ge, Sn, Pb B pa3zinuuHbIX cCTemeHsAX
OKHCIICHHSI: KUCIOTHO-OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA.

24. Kpucramnmuyeckass CTpyKTypa, (uznyeckue M XUMHUecKue cBoiictBa Oopa. Ilomydenwue,
crpoenne (MO) um cBoiicTBa anbopaHa, BOCCTaHOBHUTEIbHBIE CBOMCTBA, peakiys C BOJOH,
oOpa3oBanue OOPrUAPUIHBIX KOMIUIEKCOB, HUX CTpoeHue. Bricmme OopaHbl: CcTpoeHHe
(371eMEHTBI CTPYKTYPHhI), 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB.

25. Okeup 6opa, 6opHBIE KUCIOTHI, O0paTel. CTpoeHU coeuHeHu 60pa ¢ a30TOM, aHAJIOTHUS C
YTJIEBOJOPOAMH, aIMa30M U rpauToM.
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26. duznueckue u xumuueckue cBoiictea Al, Ga, In, Tl. 3akOHOMEPHOCTH B I3MEHEHUH CBOHCTB
COCMHEHUN (OKCHbI, TUJIPOKCU[bI, TAJOTE€HU/IbI) 3JIEMEHTOB B CTEHNEHU OKHUCICHHUS +3.
Kommekcubie coenunenus. CoequHeHUs B HU3IINX CTENEHIX OKUCICHUSI.

27. s-anementsl Il rpynmel: oOmias XapakTepUCTHKA, OCOOEHHOCTH OEpUIUIHS, IPOSIBICHUE
JTUArOHAJIBHOTO cXoAcTBa. CBOMCTBA MPOCTHIX BEIIECTB, THAPUIOB, TaJOTeHUAO0B. OKCUIBI U
TUAPOKCH/IBI: 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB. KOMIJIEKCHBIE COCIMHEHMUS.

28. s-onemenTsl | rpymmbl: 00mas xapakTepucTHKa, 0coOeHHOCTH JIMTHS. CBOWCTBA MPOCTHIX
BEIIECTB: B3aUMOJIEHCTBUE C KUCIOPOJOM, BOJOH. 3aKOHOMEPHOCTU B CTPOEHUHU U CBOMCTBAX
COCIMHEHUH C KUCIOPOIOM, THIPOKCUIOB, KApOOHATOB, TAJIOTCHUIOB.

29. MHepTHBIC Ta3bl: 00Mas XapaKTePUCTUKA, HAX0XKICHUE B TIPUPO/JIE, TIOTYICHUE. XUMUICCKHEC
CBOMCTBa MHEPTHBIX ra3oB (B3auMoJeicTBue ¢ Bojo#, cuHre3 bapnerra). Ctpoenue (MO) u
cBoOlcTBa PTOpHI0B KCeHOHA. KHcaopoaHble cOeTMHEHHS] KCEHOHA.

30. CtpoeHne KOMIUIEKCHBIX COeQMHEHWH ¢ mo3ummii Metona BC. I'mOpuamsanust opOuraneit
Mpu 00pa30BaHUM OKTAdAPUUYECKUX, TETPAIPUUECKUX U KBAJPATHBIX KOMIUIEKCOB. [Ipumepsr
CIIUH-CBSI3aHHBIX, CITUH-CBOOO/IHBIX, BHYTPH- H BHEITHEOPOUTATHHBIX KOMILJIEKCOB.

31. Teopust xpuctammmueckoro monst (TKII), ocHOBHBIE TMOJIOKEHUS, DHEPreTHYECKast
auarpamMma oOpa3oBaHUs Kowmiuiekca. Pacmiernenue d-opOuTaneil HEHTpaabHOTO aToMa B
KPUCTAJUTMYECKOM TIOJIE TSI OKTadIPHUYECKOTO, KBaIpaTHO-OUIMPaMHUIaIbHOTO, KBaIPAaTHOTO U
TETPadIPUIECKOTO KOMIUIEKCOB. HU3KO- M BHICOKOCTTMHOBBIE KOMIIEKCHI.

32. CBs3b BeNWYMH pACIICTUICHUS KPHUCTALTMYECKUM TIOJIeM C OKpacKoW KOMIUIEKCa,
CHEKTPOXUMHUYECKUHN psAZl. DHEPTUsl CTAOMIN3AINHA KPUCTATUIMIECKUM TIOJIEM OKTadIPHIECKON 1
TeTpasapudeckoit cummerpui. [loustue 06 s dexre Ana-Temnepa.

33. CtpoeHne KOMIUICKCHBIX COCIWHEHHMM ¢ mo3uiuii metona MO (Teopws oSl JUTAHIOB).
[locTpoeHne  dSHEpreTHUECKUX  JUarpaMM  OKTa’ApUYECKHMX  KOMIUIEKCOB.  BenmunHa
pacIIeIUIeHUs] B TEOPHH TIOJIs JIUTaHI0B. T-B3aumoeiictBue d-opOuTaneit ieHTpaabHOro aTomMa
C OpOUTAISIMU JIUTAH/IOB.

34. dakTopsl, BIUAIONIME HA TEPMOJNHAMUYECKYIO YCTONYHMBOCTh KOMIUIEKCHBIX COEIMHEHUH.
DOHTaNbIUMHBIA BKJIAJA: BIUMAHUE 3apsija M pa3Mepa MOHA MeTajula, Y4YeT pacUICIUICHUS B
KPUCTAJTNYECKOM I10JIe, OCHOBHOCTH JIMTaH/1a; SHTPONUIHBINA BKJIAJ: CPABHEHHUE CTYIEHYATHIX
KOHCTaHT YCTOWYUBOCTHU, OOBSICHEHHE XeNaTHOTro 3¢ deKTa, mpaBuiio HUKIOB Yyraesa.

35. d-snemenTtsl IV rpymmel: o0mias XapakTepHCTHKA, CBOMCTBA MPOCTHIX BEIIECTB. Bbiciiee
COCTOSIHUE OKHCIICHHS: OKCHIbl, THUIPOKCUIOB, CTPYKTypa CMELIAHHBIX OKCHUJOB THUTaHa
(pelieTky TUMA UIMUHENIH, UIBMEHUTA, IIEPOBCKUTA), XUMHUS BOJHBIX PACTBOPOB, KOMIIEKCHbIE
coenuHeHusi. CoeqMHEHNS TUTaHA B CTEIIEHU OKUCIIEHUs 13.

36. d-snmemenThI V rpyIibl: 00MIas XapaKTepUCTHKA, CBOMCTBA MPOCThIX BemiecTB. CoeqMHEHHS
AJIEMEHTOB CO CTEMEHBIO OKUCIICHHUS 1+5: CpaBHUTENbHAST YCTOWYMBOCTh, PABHOBECHUS B BOJHBIX
pactBopax. CoeAMHEHUs BaHAIUS B HU3IIMX CTETICHSAX OKUCICHUS.

37. d-snemenTtsl VI rpymmbl: 00Ias XxapaKTeprCTHKA, CBOMCTBA MPOCThIX BerecTB. CoeTMHEHUs
JJIEMEHTOB CO CTEMEHBI0 OKUCICHHsS +6: CpaBHUTENbHAs YCTOMYMBOCTH OKCHAOB, KHCIIOT,
AQHUOHOB, OKHUCIIMTEIbHAs CIOCOOHOCTh, pAaBHOBECHS B BOJHBIX pacTBOpax, H30- H
rereponoiucoequHenns. CoelWHEHUS XpoMa B HU3IIMX CTEMEHSX OKHUCICHHUS, CBOWCTBA
OKCUJIOB U TuApokcuaoB. CoenuHenuss Mo 1 W B HU3KHUX CTENEHSIX OKUCIEHUS: “CHUHU~ U
“OpoH3BI”.

38. d-smementsr  VII  rpymmbl:  oOmias XapakTepPHCTHKA, CBOWCTBA MPOCTBIX  BEIIECTB.
CoenuHeHus MapraHiia B CTENEHSX OokuciueHus +2, +3, +4, +6, +7: cBoiicTBa (KHCIOTHO-
OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTENBIHBIE) OKCHJIOB U THUAPOKCUIOB. CoenuHEeHHs
3JIEMEHTOB CO CTENEHBIO OKHUCIEHHS +7: CpaBHUTEIbHAs YCTOMYMBOCTh OKCHJOB, KHUCIOT,
AHMOHOB, OKHCIUTENbHAS CIOCOOHOCTD.

39. Dnementsl moarpymmsl xene3a (Fe, Co, Ni): cBolicTBa MPOCTHIX BEUIECTB, MPOMBIIILICHHBIH
Croco0 TMOJyueHUsl jKele3a, KOPpPO3Usl JKene3a, YCTOWYMBOCTh COCIMHEHUH CO CTENEHBIO
OKUCNIeHUs +2 U +3, KUCIOTHO-OCHOBHBIE M OKHCIHMTEIbHO-BOCCTAHOBUTEIBIHBIE CBOMCTBA
OKCUA0B U TuapokcuioB. KommnekcHsie coennuenus. Coenunenus xxenesa( V).
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40. d-anementsl VIII rpynmsl: o0miasi XxapakTepuCcTUKa. DJIeMEHThl NoArpymmsl miatuabl (Ru,
Os, Rh, Ir, Pd, Pt): cBoiicTBa MmpOCTBIX BEIIECTB (PEaKIUU C KUCIOTaMH, HEMETaJLIaMH),
COE€IUHEHMS B CTEIIEHIX OKHCIeHus +2, +3, +4, +6, +8.

41. d-snemenTsl | rpynmel: o0mmias xapakTepuCcTHKa, CBOMCTBA MPOCTHIX BeriecTB. CoeTMHEHUs
AJIEMEHTOB B CTENEHAX okuciaeHus +1, +2, +3. CoctaB U CTpPOCHHE KOMIUIEKCHBIX COCTMHEHHIA.
42. DnemenTsl mobouHoi moarpymmsl I rpymmer: oOmas XapakTepuCTHKa, CBOMCTBAa MPOCTHIX
BELIECTB (MECTO B Psily HAPSDKEHUMN, MPUYMHA UHEPTHOCTH pTyTH). COoelMHEHUs 3JIEMEHTOB B
CTENCHU OKUCIICHHS +2: OKCUIbI, THAPOKCU B, TanoreHu . Coenunenus prytu (1).

43. DnemenTsl 0604YHOM moArpymmsl |11 rpynmer: o0mas xapakTepucTuka, CBOMCTBA MPOCTHIX
BEIIECTB, OKCUJOB U T'MAPOKCUAOB 3JIEMEHTOB B COCTOSHUM OKHCIEHHS +3, BIUSHHE pa3Mmepa
MOHA Ha XUMHUecKue cBoiicTBa. COEUHEHMSI SIIEMEHTOB CO CTEIEHbIO OKUCIEHUS +2 U +4.

44, AKTMHUIT ¥ aKTUHOWIBI: cpaBHeHHe sHepruit S5f-, 6d- u 7s-opOurTaneidl, HaXOXICHUE B
MPUPOJIE, CHOCOOBI MOJIyYEHUS, CPABHUTENIbHAs YCTOMYMBOCTh COEIMHEHUI CO CTENeHSIMHU
okucienus +3, +4, +5 u +6 A1 >1€MEHTOB NEPBOM MOJIOBUHBI Psiia, COEAMHEHUS CO CTETEHbIO
OKHUCJIEHU 13 /17151 3]IEMEHTOB BTOPOH MOJIOBHUHBI psija.
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HpnMep IK3AaMCHAIIMOHHBIX OMJIEeTOB:

®denepalibHOE rOCYAAPCTBEHHOE OI0HKETHOE 00Pa30BaTEIbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHUA
«KybaHCckull rocy1apcTBEHHbIN YHUBEPCUTET»
04.03.01 Xumus
Kadenpa ob6mreii, Heopranndeckoit xumun 1 UBT B xumun
Jucuunnuna «Heopranuueckas Xumusi», 4. 1
SK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. OO0bsAcHeHue reomerpudeckoi ¢GopMbl Moisiekyn ¢ no3uuuid meroga BC (teopus
ruOpUIM3aIli  aTOMHBIX OpOWTanell) WM C TO3WIUH TEOpHH OTTAIKHBAHUS BaJICHTHBIX
AIIEKTPOHHBIX map (Merox [ miutecnn).

2. Tereporennpie paBHOBecus. [loHsTHe 0 (haze, HE3aBUCMMOM KOMIIOHEHTE, YHCIIe
creneHeir cBoOobl. BBIBOJ OCHOBHOTO 3aKkOHA TETEPOreHHOTO paBHOBECHs (MpaBuiio Qa3
'n60ca). dazoBast aAuarpamMma BOJBI: pacueT YMcia CTENEeHeW CBOOOMBI B OJHOKOMIIOHEHTHOM
CUCTEME.

3. Beraucnute Ky peakimm 2NO + Clo — 2NOCI npu 298 K 1o ciieayrommm JaHHbIM:

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

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

®denepalibHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIIEr0 00pa3oBaHUs
«KybOaHCcKkuii Tocy1apCTBEHHBIN YHUBEPCUTET»
04.03.01 Xumus
Kadenpa o6mieit, Heoprannueckoit xumuu 1 UBT B xumun
Jucnunnuna «Heopranumueckas xumus», 4. 2

DK3AMEHAIIMOHHBIN BUJIET Ne 2.
1. Okcun 6opa, GopHble KUCIOTHI, OopaTbl. CTpoeHuil coeauHeHuii Oopa ¢ a30TOM,
aHAJIOTHS C YIIIEBOAOPOIaMHU, aJIMa30M U rpaduToMm.
2. Kunernvecku naOWIbHBIC W WHEPTHBIC KOMILUICKCH. MeXaHM3M peakuuid oOMeHa
JIUTaH/IOB.
3. Hamummre ypaBHEHHsI pEaKUUd, C TOMOIIBK KOTOPBIX MOXHO OCYIIECTBHUTH
MIpeBpaIlCHUS:
CaC0O3 — Ca0O — CaC, — CaCN2 — NHs3
Jlis BTOpO#M peaklMu OMpeNeiuTh BO3MOXKHOCTh TMPOTEKAHMs Mpollecca MPU CTaHAAPTHBIX
YCIOBUSIX.

3aB. kadeapoii,
1.X.H., ipodeccop H.H. bykos
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KoHTpons OCBOEHHMS OUCHMIUIMHBI W OICHKA 3HAaHUM OOydaromuxcs Ha SK3aMeHe
MPOU3BOJUTCS B COOTBETCTBUHM C [lojlo’)keHHMEM O TPOBENCHHM TEKYIIEro KOHTPOJIA
yCIIEBAEMOCTH M IPOMEKYTOUHOM aTTecTanuu odydaromuxcs Kyol'Y u ero ¢punmanos.

Kpurepuun Ouenka YpoBeHb
OTBeT NONHBIN, TPaBUIIbHBIN, CAMOCTOSATEIbHBIM, «OTJIUYHO» MTOBBIIIICHHBIN
MarepHual U3JI0KeH B ONPEJEICHHON JIOrHYeCKOM (TpOBUHYTHIHN)
[10CJIEIOBATENbHOCTH JJEMOHCTPUPYETCA YpOBEHb

MHOI'OCTOPOHHOCTb IOJIXO/10B,
MHOI'0aCIIEKTHOCTb 00CYKICHUS IPOOIIEMBI,
YMEHHUE apryMEeHTUPOBATh COOCTBEHHYIO TOUKY
3peHUs], HAXOAUTh IyTH PELICHUS
[I03HABATENIbHBIX 3a]a4, YyCTaHABINBATh
MPUYMHHO-CIICICTBEHHBIE CBA3H MEXKIY
CTPOEHHEM, CBOMCTBAMH M IPUMEHEHUEM
BEIIECTB, B JIOTMYECKOM PACCYKJICHUH, PEIICHUH
3a/1aud, TpaUIeCKUX MOCTPOCHUSX HET OIIHOOK,
3aJjaya penreHa panroHaIbHBIM CIOCOOOM

JlaH IIOJTHBIM, IPaBWIBHBIN, CAMOCTOSTEIIBHBIN «XOpOLLO» 0a30BBIil YPOBEHb
OTBET Ha OCHOBE U3YYCHHBIX IIOHATHH,
KOHLIEIIIINM, 3aKOHOMEPHOCTEN, HO TOIIYCKAIOTCS
HECYIIIECTBEHHbIE OITMOKU B pEIIEHUH 3a1au.

JlaH IIOIHBIN OTBET, HO IIPU 3TOM €CTh «yIIOBIIETBOPUTEIIEHOY ITOPOTOBBIN
CYILIECTBEHHBIC OMIMOKH yKa3bIBAIONIHNE HA YpPOBEHb
HEYMEHHE MCIIOJIb30BaTh TEOPETUICCKUE SHAHHS
Y YMEHUsI IPY PEIICHUH ITOCTABIICHHBIX 3a/1a4.
JlaHHbBIE TPOOETIBI B 3HAHHUSAX HE MPEMSTCTBYIOT
JabHEHTIIEMy 00YYICHHIO.

OTBeT 00HApY)KUBACT HE3HAHHE OCHOBHOTO «HEYIOBJIETBOPUTEIIBHO) Mmenee 50%,
(TIOpOTrOBOTO0) CO/IepKaHUs YIeOHOr0 MaTepraia YpOBEHB HE
chopMupoBaH

OueHouHbIE CpencTBa Ui WHBAJIWAOB M JIMI C OrPAaHWYECHHBIMH BO3MOXXHOCTSMH
3JI0POBBS BEIOUPAIOTCS C YYETOM MX WHIMBUIYAIBHBIX ICHX0()U3NIECKIX 0COOCHHOCTEH.

— mpu HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MIPEIOCTABIIETCS IOMOTHUTEIILHOE BPEMs IS IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpY MIPOBEJICHUH IMPOLEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYCHHS MHBAIUIOB U JIHII C
OTPaHMYCHHBIMU BO3MOYKHOCTSMH 3/I0POBbS IIPEAyCMATPHBAETCS UCIOJIb30BAaHHE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX HHUBUIYaJIbHBIMH OCOOCHHOCTSAMU,

— TIpY HEOOXOIMMOCTH ISl OOYUAIOIIUXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
W WMHBAIMJOB TIPOLENypa OLEHHBAHUS PpE3YNbTaTOB OOYYCHHS WO AUCLUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHUBaHUS PE3yabTaTOB OOy4YEHUs MHBAIMIOB U JIUI] C OrPaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/IOpPOBBSI 110 JUCHUIUIMHE (MOJYJII0) MpeayCMaTpUBAeT MpeaoCTaBIeHUE
uHpopmanuu B (opmax, aJanTHPOBAHHBIX K OrPaHMYEHHMSIM WX 3J0POBbS U BOCHPUATHUSA
uH(pOpMAaINHU:

Jnist UL ¢ HapyIIEeHUSIMU 3pSHMSL:

— B I1e4aTHOM (hopMe yBeTUUEeHHBIM HIPUPTOM,

— B JOopMe PIIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMU CITyXa!

— B re4atHoi ¢opme,

— B JOopMe AIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapara:
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— B miedaTHou (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

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

5. IlepeyeHb OCHOBHOW W JONMOJHHMTEJbLHOH y4eOHOH JHTEPaTypbl, HEOOXOAMMOM
JJISL OCBOCHM S AMCUUILJIMHBI (MOIYJIST).

5.1 OcHoBHasi 1MTEpaTypa:

1. AxmeroB, H.C. Obmias u Heopranudeckasi Xumusi [ DJIeKTpOHHBIN pecypc]| : yued. —
OnektpoH. ngaH. — Cankrt-Ilerepoypr : Jlawp, 2014. — 752 c. — Pexum nocryna:
https://e.lanbook.com/book/50684

2. I'punByn, H. Xumust anemMeHToB: B 2 T. (KOMIUIEKT) [DJIEKTPOHHBIN pecypc] : crpas. /
H. I'punByn, OpHio A.. — DnekTpoH. aaH. — Mocksa : M3natensctBo "JIabopatopus 3HaHuit",
2017. — 1348 ¢. — Pexum npocryna: https://e.lanbook.com/book/94157

3. Heopranmueckass xumus: B 3-x tomax/ [log pen. YO.Jl. TperbsikoBa: T1: dusuko-
XMMHUYECKHE OCHOBBI HEOPraHWYECKOM XUMUHU: YUeOHMK A CTYyJ. BBICIIL.y4eO. 3aBeleHuil/
M.E. Tamwm, FO.JI. TpetrbsikoB; - M: U3aatensckuil neHTp «Axkanemus», 2004. — 240c.

4. Heopranmdeckass xumusi: B 3-x tomax/ Ilox pex. FO.Jl. TperpsixoBa: T2: Xumus
HETIEPEXOIHBIX DJIEMEHTOB: YUeOHHWK 1Js CTyA. BbIciLyde0. 3aBeaenuit/ A.A. Jlposmos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CnupuaoHoB; - M: Uznarenbckuii neHtp «Akagemus», 2004. —
368c.

5. Heopranmueckass xumus: B 3-x tomax/ Ilox pen. FO.JI. TperwsikoBa: T2: Xumwus
nepexoHbIX dMeMeHToB KH.1: YueOnuk ms ctyn. Beicir.ydeO. 3aBenenuii/ A.A. Jlpo3nos,B.I1.
3nomanos, I'.H. Mazo, ®.M. Cnupunonos; - M: M3narensckuii nmeHTp «Akagemus», 2007. —
352c.

6. Heopranmueckass xumus: B 3-x tomax/ Ilox pen. FO.JI. TperwsikoBa: T2: Xumwus
nepexoHbIX deMeHTOB KH.2: YueOHuk mis cTyn. BeiciL.ydeO. 3aBenenuii/ A.A. Jlpo3mos,B.I1.
3nomanos, I'.H. Mazo, ®.M. CriupuonoB; - M: U3narenbckuii ieHTp «Axanemus», 2007. — 400
C.

7. ApnamaukoBa, E.1. COopHuK 3a7a4 mo HeopraHudeckod xumuu [Tekcr] : yueOHOE
nocobue mist cryaeHtoB / E. U. Apnmammuaukoa, I'. H. Mazo, M. E. Tamwm ; mox pea. 1O. /.
TperbsikoBa. - M. : Akamemus, 2008. - 208 c. - (Bricmiee npodeccruonanbHoe 0Opa3oBaHUE.
EcrectBennsie Hayku). - bubnuorp.: c. 206. - ISBN 9785769538797

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

9. Ceupugos B.B., [Tonkosuu I'.A., Bacunsesa I'.J. 3agaun, Bonpockl U ynpakHEHHS 11O
oOuieit u Heopranuueckoi xumuu. /MuHCK «YHHUBepcuTeTcKoe», 1991. — 350 c.

10. O6mass u Heopranuueckas xumus [Tekct] : yuyeOHHMK ISl CTYIEHTOB XHUMHKO-
TexHonorndeckux By3oB : [B 2 T.] . T. 1 : Teoperuueckue ocHoBBl xumuu / mox pen. A. O.
BopoOseBa. - M. : Akagemkrura, 2004. - 371 c. - (YueOHuk ans By30B). - ISBN 5946281291.

11. O6mas u Heopranuyeckas xumust [Tekcr] : yueOHHK /Ui CTYA€HTOB BY30B : [B 2 T.] .
T. 2 : Xumuyeckue cBoiicTBa Heopranndeckux Bemiects / [A. @. BopoObeB u ap.] ; mox pen. A.
®. BopobbeBa. - M. : Akagemknura, 2007. - 544 c. - ABTOpBI yKa3zaHbl Ha 000pOTe THUT. JHCTA. -
bubnwmorp. : c. 543. - ISBN 5946282565.

12. baraeBa, E.B. 3agaun u ynpaxsHenus no oOmeit xumuu [Tekct] : yuebHOoe mocobue
JUIE  CTYJEHTOB  KJIACCHUYECKMX YHUBEPCHUTETOB, OOy4aromUXCs 10  HEXUMHUYECKUM
cneunansHoctaM / E. B. baraea, A. A. bynanosa ; nox pea. C. ®@. JlynaeBa ; Mock. roc. yH-T
uMm. M. B. JlomonocoBa, Xum. dak. - M. : Axamemus, 2010. - 156 c. - (Boicuee
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npodeccuoHanbHOe oOpa3oBaHme. EcrecTBeHHBIe Hayku). - bubmmmorp.: c. 154. - ISBN
9785769568978.

5.2 JlonosiHUTeILHAS JIATEpaTypa:

1. CyBopoB, A.B. O6mras xumus [Tekcr] : y4eOHUK s CTyIEeHTOB BY30B / A. B.
Cysopos, A. b. Hukonsckuii. — CII6. : Xumuzgar, 2000. - 623 c. : un. - (YueOHUK Ui BY30B). -
bubmumorp.: c. 593. - ISBN 5938080045

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

3. Kocteipuna, T.B. (KyoI'Y). Ob6mas xumus [Tekcr] : mabopaTopHbINA MTPAKTUKYM.
[U. 1] / T. B. Kocteipuna, T. II. Cropoxenko, B. A. Bonbikun ; M-Bo 00pa3oBaHMs 1 HAyKH
Poc. ®enepaunu, KyOanckuii roc. yH-T. - KpacHomap : [KyOaHCkuii rocyaapcTBEHHBIN
yauBepcuret], 2015. - 113 c.

4, Kocteipuna, T.B. (KyoI'Y). Obmas xumus [Tekcr] : mabopaTopHbINA MTPAKTUKYM.
Y. 2/ T. B. Koctsipuna, T. II. Cropoxenko, B. A. Bonbsiakus ; M-Bo oOpa3oBanus u Hayku Poc.
Oenepaunn, Kybanckuii roc. yu-1. - Kpacuonap : [Kybanckuil rocyiapcTBEHHBIH YHUBEPCUTET],
2016. - 97 c.

o. [IpakTukym no obmielt u Heoprannueckoit xumuu [TekcTt] : yueGHOe nmocodue st
ctynenToB By30B / [B. B. barpakos u np.]. - M. : KomocC, 2007. - 464 c. : w1 - (YueOHUKH U
ydeOHbIe MOCOOUsl A CTYACHTOB BBICIIMX Y4E€OHBIX 3aBENEHUM). - ABTOpPHI YKa3aHbl Ha
obopoTe tur. 1. - ISBN 9785953204996.

6. Zaiine, O.C. Xumus [Tekcrt] : yueOHUK 11 cryaeHToB By30B / O. C. 3aiines ;
Mock. roc. yH-T uM. M. B. JlomonocoBa. - M. : Akagemus, 2008. - 540 c. - (Beicmee
npodeccuoHanbHoe oOpa3oBanue. EcrecTBeHHble Haykw). - bubmwmorp.: c. 536. - ISBN
9785769542701.

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

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

9. Ceepmiosa, H.J[. OGmast u HeopraHuveckas XMUMHUs: SKCIIEPUMEHTAIbHBIE 3a7a4d U
ylnpakHeHus] [DIeKTpoHHBIN pecypc] : yuebnoe mocobue / H. JI. Cepmmoa. — CIIG.:
WznatensctBo «Jlanby, 2013. - 352 c¢. - (Yuebuuku s By30B. CrienuanbHas JIUTeparypa). -
ISBN 9785811414826. — Pexxum nocryna: https://e.lanbook.com/book/13007#book_name

10. PamMcnen O.H. Hauana copemenHnoit xumun. Crpas. usn. Ilep. ¢ anri. / [lox pen.
B.U. bapanosckoro, A.A. bemtoctuna, A.1. Edpumona, A.A. ITorexuna. — JI.: Xumus. 1989. —
784 c. —ISBN 5 — 7245 - 0127 - 9.

5.3 llepuoanyeckne U3IaAHUNA:

1. «XKypHan HeOpraHU4eCKOW XUMHUU».
2. «Kypnan oOuieit XuMmuu».

3. «KoopanHalMOHHAS XUMUSI».

4. « X¥IMHUS U KAZHDY.

5.4 Ilepedyenbp pecypcoB HMH(POPMANMOHHO-TEJEKOMMYHHMKAIMOHHON  ceTH
«HHTEepHEeT», HeOOXOAMMBIX /ISl OCBOCHHS TUCHHUIINHBI (MOAYJIsI).
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1. HTepHeT cailTbl BeAylIMX rocynapcTBeHHbIX BY30B u HayuHblx opranusauuii PO
M1y, CIrery, pxXTy, HI'Y, IO®Y wu np.), Hanpumep xumudeckoro ¢axyinprera MI'Y
WwWw.chem.msu.ru

2. XuMu4deckuii nopraix WWw.chemport.ru.

3. Caiit kadeapsr oomIeH u Heoprannyeckoit xumun PXTY http://onx.distant.ru/

4. www.alhimik.ru

6. Meroauyeckue yKa3aHHs [Jisi O0YYAIOIIMXCS MO OCBOEHHIO JUCHMILIMHBI
(Moay.Jist).

B cootBerctBuu ¢ TpeboBanusmMu PI'OC BO mnpenogaBanue y4eOHOM AMCHUITIUHBI
«Heoprannueckast Xumus» NpeaycMaTpUBaeT KOMIIETEHTHOCTHBIN MMOAX0/1 B yueOHOM Ipoliecce,
KOTOPBbI OCHOBBIBAa€TCSI HAa MHHOBAIMOHHBIX IICHXOJIOTO-TIEIarOTUYECKUX TEXHOJOTHUSX,
HaIpaBJIEHHBIX Ha MOBbIIIEHNE Y3PPEKTUBHOCTH U KayecTBa (OPMUPOBAHUS MTPO(PECCHOHATBHBIX
HaBbIKOB oOyuaromuxcs. OCHOBHBIMU (popMamMu OOy4deHMs SBISAIOTCA: JIGKIIMHM, CEMHUHApCKHE
3aHATHS U 1a00paTOpHbIE pabOTHI.

B pazpaboranHoli mporpaMMe HCHOJIb30BaHBI AKTUBHBICE M WHTEPAKTUBHBIC (POPMBI
oOyueHus: JUCKyCCUU, TPOOIEMHBIE JIEKIIMH, PEeIlIeHUe MPAaKTUYECKUX 3a7a4d U KelcoB, padoTa B
COCTaBe MaJjbIX TPYII.

g ycnemHoro ocBoeHUsl qucHMIUIMHBI «Heopranmdeckass XUMHUsD) KaKIbli CTYIEHT
obOecnieunBaercs y4eOHO-METOAMUYECKUMHU MaTepuaiamMH (TeMaTH4YEeCKHMMH IJIaHaMH JIEKLIHH,
CEMHUHApPCKUX U Ja00PaTOPHBIX 3aHATHH, y4eOHO-METOIUUYECKON JTUTepaTypoid, 1abopaTOPHBIMU
MPAKTUKYMaMH, TUIIOBBIMH 33Ja4aMH).

Paznuunple Buabl yueOHOW pabOTHI, BKJIIOYAs CaMOCTOSITENIbBHYIO padOTy CTYACHTA,
CIOCOOCTBYIOT OBJAJCHHUIO KyJIbTYPOH MBIIIIEHUS, CHOCOOHOCTBIO B MUCbMEHHOW M YCTHOM
peun JIOTMYECKH IPAaBUIBHO O(GOPMUTH OCHOBHBIE IIOJIOKEHHS TUJAKTUYECKUX €JUHMIL
TUCLUIUIMHBL, T.€. (POPMUpPYETCS CUCTEMHBIH IMOAXOJA K aHAJIM3y XUMHMUYECKOW HH(pOpMaluy,
BOCHPUATHIO HMHHOBAIMH, 4YTO CHOCOOCTBYET TOTOBHOCTM K CaMOCOBEPLIEHCTBOBAHHUIO,
caMmopeaan3aluy, JHYHOCTHON U MpeAMETHOH peduieKcuu.

Temaruka nexkuuil, CeMUHAPCKUX 3aHATHUH M JaOOPAaTOPHBIX PabOT COOTBETCTBYET
COJIEPKAHUIO ITPOrPaMMBbl TUCLIUILIUHBI.

Jlekuuu unTaroT o Haubosee BaKHBIM pazjenam nporpammbsl. OHM HOCST MpoOJIeMHBIN
XapakTep ¥ (QOpPMHUPYIOT y CTYIEHTOB CHUCTEMHOE IIpEJCTaBlIeHHE 00 H3ydaeMbIX pasjenax
npeaMera, oOecneyrBalOT YCBOGHHE UMM OCHOBHBIX NPHUHIMIIOB U MOJIOKEHUN AUCHUIINHBI
«Heoprannyeckass XuMus», a TakkKe TOTOBHOCTb K BOCIPHUATHIO HAay4YHO-TEXHHUYECKUX
WHHOBALUI U TEXHOJIOT M.

CemuHapckue 3aHATHS 00€CHEeUMBAIOT NPUOOpPETEHHE U 3aKpeIUIeHHe HEeoOXOAUMBIX
HaBBIKOB M YMEHUH, (opMupyroT npodeccuoHalbHble KOMIIETEHIIMM, TOTOBHOCTh K
CaMOCTOSTEJIbHOW M MHIUBHyalbHON paboTe, NPUHATHIO OTBETCTBEHHBIX PELICHUH B paMKax
npoheccuOHaNbHON AEATEILHOCTH.

Ha cemuHapckux 3aHATHSIX TNpenojaBaTelb oOpallaeT BHHMaHME Ha CHOCOOHOCTB
CTYIEHTa K JIOTMYECKOMY MBIIUJIEHUID M CaMOCTOATEIbHOCTH, IIPUMEHAS B  CBOEH
MEJArOrMYECKON JESITENbHOCTH WHHOBAaLlMOHHBIA JIMYHOCTHO — OPUEHTHPOBAHHBIA IOIXOJ
oOyueHusl.

OTnenbHbIE TEMbI Pa3/ieioB JUCLMILIMHBI CTYAEHTHI MpopadaThIBAlOT CaMOCTOSITEIBHO.
CopneprkaHue caMOCTOSITEIbHON pabOThl: YTEHHE OCHOBHOM M PEKOMEHIyeMON TOMOJTHUTEIbHON
JUTEpaTyphl, pelIeHWEe CUTYAllMOHHBIX 33Ja4, 4TO CHOCOOCTBYET Pa3BUTHIO MO3HABATEIBLHOU
AKTUBHOCTHM, TBOPYECKOI'O MBINUIEHUS CTYAEHTOB, IPUBUBAET HABBIKM CaMOCTOSTEIBHOTO
noucka  uH(popMmanMM, a Takke (GOopMHUpPYeT  CIOCOOHOCT M TOTOBHOCTh K
CaMOCOBEPILIEHCTBOBAHUIO, CAMOPEAIN3ALMU U TBOPUECKOM alanTaluy.
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B ocBoeHuMH JUCHMIUIMHBI UHBAIUIAMU U JIMUAMHA C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
30pOBbSl OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyalbHas ydeOHass paboTa (KOHCYJIbTAIMU) —
JIOTIOJTHUTEIBHOE Pa3bsICHEHUE yYEOHOTO MaTepHaa.

NunuBuayanbHble KOHCYIBTAIMM IO TIPEAMETY SBJSIOTCS BaXHBIM  (DakTOpoM,
CIIOCOOCTBYIONTUM HWHJIWBHTyaATH3AIUN O0YICHHS U YCTAHOBJICHHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXy TpernojiaBaresieM H OOy4arouuMcs HWHBAJIUIOM WM JIMIIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMU 3JI0POBBSL.

7. Hepe'{eﬂb HH(])OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIOJBbB3YEMBIX IIPH OCYLIECCTBJICHUMN
06pa3OBaTeJILHOFO nmpouecca mo JMCUMIIIMHE (MOI[yJIlO).

7.1 Illepeyenb nHGPOPMANMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH.

- I/ICHOJ'II)?:OBaHI/IC BJICKTpOHHI)IX HpGSGHT&HHﬁ HpI/I HpOBeILGHI/II/I JICKIITMOHHBIX 33H$[TI/II71.

- Hcnonp3oBaHMe DIEKTPOHHBIX IPE3CHTALMM IPU  3allUTE€ HWHAWUBUAYaIbHBIX
3KCHepI/IMeHTaJ'[BHBIX 3a1a4.

7.2 TlepeyeHb JUIIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 TMPOrPaMMHOIO
odecrmeyeHus

- Microsoft Windows

- Microsoft Office

7.3 llepeyeHb cOBpeMeHHBIX MPOdecCHOHATBLHBIX 043 TaHHBIX 1 HHPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM:

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

2. DnexTpoHHas oubanoreuHas cucrema M3marenscTBa «Jlanb» http://e.lanbook.com/.

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

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

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

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

8. MaTepuaJjibHO-TeXHUYECKOe ofecredeHne Mo JUCHUIIHHE (MOLYTI0)

MaTepI/IaHBHO'TGXHI/I‘leCKOC oOecrneueHne JUCIHHITIIMHBI

Ne Bug pador
(MOys1) M OCHAIIEHHOCTH

1. JlekunoHHBIC 3aHATHS | Y4eOHAas ayJuTOpUs AJIS IPOBEICHUS 3aHATUH JEKIIMOHHOTO
TUTA: KOMILIEKT Y4eOHON MeOenn, KOpOTKO(OKYCHBIH
MHTEPAKTUBHBINA POEKTOP, MyIbTUMEUIHAS Kadeapa,

AOCKa-3KpaH YHHUBEpPCAJIbHAs, MEJIOBAsA JOCKaA (ay,Z[I/ITOpI/ISI
3220).

2. CemuHapckue 3aHaTus | YueOHas ayquTOpHs JUIsl IPOBEACHUS 3aHATUN CEMUHAPCKOTO
TUIA. KOMIUIEKT y4eOHOI MebeH, KOpOTKO(POKYCHBIN
MHTEPAKTUBHBIN MPOEKTOP, T0CKa-3KpaH yHUBEpCallbHasl,
MenoBast 1ocka (ayautopust 126¢).

3. CamocrosTenbHas [TomemeHue 1st CaMOCTOATENbHON PabOThI, OCHAIIEHHOE
pabota KOMILUIEKTOM y4eOHO#l Me0enn, KOMIbIOTEPHON TEXHUKOI ¢
BO3MOJKHOCTBIO IOAKJIFOUEHHUS K ceTu «HTEepHEeT» 1
obecrieueHHasi JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAaIMOHHO-
o0pa3oBaTenbHYIO cpeay YHUBepcHuTeTa, (ayauropus 431c).

I'pynnoBble (MHIMBHUIYyalbHBIE) KOHCYNbTaUMU (ayautopus 425c, 416¢), Texymui
KOHTpoJIb (aymutopust 439c) M NpOMEXyTOYHAsi aTTecTalus MHPOBOIATCS B ayJUTOPHIX B
COOTBETCTBUH ¢ pacnucanueM (ayauropus 425¢, 416c¢).
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