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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HCJIHMI/I OCBOCHHUSA NUCHMUITIMHBbI «TeopeTuqecmle OCHOBBI Heopraﬂnqecxoﬁ XUMHUN»

ABJAIOTCH:

— H3Y4YCHHC CTYACHTAaMH OCHOBHBIX MMOHATUH U 3aKOHOB XHUMUH,

— OCBOCHHE OCHOBHOI'O MaT€pHalia 1o CTPOCHHUIO aTOMOB, XHUMHYCSCKOH CBSI3U B

3aKOHOMCPHOCTSM, CBA3aHHBIM C IICPUOJUYCCKHUM 3aKOHOM U HCpHOI[H‘-IGCKOfI

cuctemoit anemenToB /. 1. MeHneneena.

— H3Y4YCHHC OCHOB XUMHYECKOM TCPMOAWMHAMHUKU U KUHCTHUKU XUMHUYICCKHUX

IPOLIECCOB.

— I0JIyYyeHHE IIIyOOKHX 3HAHUN MO0 TEOPUU PACTBOPOB U TEOPHUH JIEKTPOXUMHUUYECKUX

IPOLIECCOB.

®dopmupyeMble TUCIUTUIMHOW 3HAHWS W YMEHHUS TOTOBSIT BBIYCKHHKA NAHHOW 0Opa3oBaTEIbHOMN

MIPOrPaMMBbI K BEITIOTHEHHUIO CIEIYIOINX 0000MEHHBIX TPYAOBEIX (QYHKIHHA (TPYIOBBIX QYHKINH):

Taonuya 1.1.

Kon u O0001meHHbIe TPYAOBbIE GYHKIMH Tpynosbie pyHKIIUM
HAaHMMEHOBaHHe Kon HaumeHoBaHue YpoBens HaumeHnoBanne Kon | YpoBenn
npogeccCHOHATBLHO kBaTuGu (moxypose
ro Kaluu Hb)
CTaHOapTa KBATH(UK|
anuu
01.001 Menaror [Menarornyeckas OO0menenaroruueckas AJ01.6
(megaroruyeckasi JIESATEeIHHOCTD 10 ¢dyskius. O0ydyeHue 6
NesTeJbHOCTh B MIPOEKTUPOBAHUIO U
P p BocnurarensHas A/02.6
JAOUIKOJbHOM, peanuzanuu
JIeSITeIbHOCTh
HAYaJbHOM 00pa3oBaTeIbHOTO 6
oo1eM, A npouecca
OCHOBHOM 0011eM, o00pa3oBaTenbHBIX 6
Pa3BuBaromias IA/03.6
cpeaHeM o01IeM OpraHU3aIHIX
JeSITETBHOCTh
o0pa3oBaHNU) JIOTIIKOJIEHOTO,
(BocnuTAaTEND, HA4aJIbHOTO OOILETo, 6
YUHUTEb) OCHOBHOTO 001IIer0,
CpEITHETO O0IIero
o0pa3oBaHHs
[lenarornyeckas
ACATCIIBHOCTD 110
NIPOEKTUPOBAHUIO U Ilenarornyeckas
B | peanuzauuu 6 JeATEeIbHOCTD 10 B/03.6 6
OCHOBHBIX peann3anuy porpamMm
0011eodpazoBaTeIbHBIX OCHOBHOT'O U CPEITHETO

porpaMm

o011ero oopa3zoBaHus




2.010 Cnenmaauct

1no
NPOMBILJIEHHOM
dapmanuu B
o0J1acTu
HCCJIe0BaHMi
JIeKApCTBEHHBIX
CpeacTB

[IpoBenenue paboT 1o
HCCIIeIOBAHUSM
JICKAPCTBEHHBIX
CpenCTB

[IpoBenenue paboT mo
(hapMareBTHIECKOMH
paspaboTke

A/01.6

IIpoBenenue u
MOHUTOPUHT
JOKINHUYECKHX

HCCIIC JOBAHMI
JICKAPCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue u
MOHUTOPUHT
KIIMHUYECKHUX
HCCIIEIOBAHUI
JIEKapCTBEHHBIX
npenapaToB

A/03.6

26.008
Crhnenuaiancr-
TEXHO0JIOT B
odJ1acTH

MPUPOIOOXPAHHBIX

(3KOJTOTrHYECKHUX)
OHMOTEXHOJIOr il

MoHuTOpUHT
COCTOsSAHUA
OKPY>KaroILEl Cpebl C
MIPUMEHEHUEM
MPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

Ocy1ecTBieHue
9KOJIOTHYECKOM OLICHKHU
COCTOSIHUS
MOAHAA30PHBIX
TEPPUTOPUI U
BO3MOJKHOCTH
MPUMEHEHUS HAa HUX
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
NPOQHIAKTHKH
BO3HHUKHOBCHHA O04aroB
BpEIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
MIPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

PazpaboTtka MapkepHbIX
CHCTEM M IPOTOKOJIOB
MPOBEICHHUS
MOHHUTOPHHTA
IMOTEHINAIBHO OIACHBIX
OMO00OBEKTOB

A/06.6

CocraBieHue
MIPOTHO3HBIX OIIEHOK
BIUSTHHS XO03IHCTBEHHOM
JIESITENHLHOCTH Y€JIOBEKA
Ha COCTOSIHHE
OKpY>KaroIlel cpeapl C
MIPUMEHEHUEM
MIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

A/04.6




2.MECTO JUCHHUIIZIMHBI B CTPYKTYPE OIIOII BO

Jucuuninuza «TeopeTniyeckre OCHOBbI HEOPraHMUECKONH XUMHUMW» OTHOCUTCA K biioky 1, K
JUCLHUIUIMHAM TI0 BBIOOpY; M3ydaeTcst B 8 cemectpe. OCHOBOW AJisi €€ OCBOCHMS SIBISIFOTCS
3HaHMs, TOJy4aeMble B Ipollecce W3Y4deHUs IUCHMIIIMH 0a3oBoil uyactu «Heopranmdeckas
XUMUAY, «AHATUTHYECKAA XUMUSY, «DPU3HYECKAT XUMUS.

Tabumna 2.1.

Cea3p aucuuiimHbl  «TeoperHudyeckue OCHOBBI HEOPraHMYeCKOW XHUMHH» C
npeanecTBYOIUMHU JTUCHUILINHAMHA U CPOKH UX U3yYeHUs!

Kon JIMCUMIUTHHBL, IPEAIIECTBYOIHE AUCIUIIINHE Cemectp
mucimmuiebl - |«TeopeTnyeckne OCHOBBI HEOPraHUYECKON XUMHI»
b1.0.11 | Maremaruka 1,2
B1.O.15  |Dusuxa 1.2
Bb1.B.JIB.02.01. |SnemeHTapHBIA Kypc XUMHU 1
51.0.06 Heopranuyeckast XUMHSE 2,3
b1.B.JIB.01.01. (M30paHHBIE ITIaBbI HEOPTAHMIECKOW XUMHUH 6
51.0.07 OpraHnyecKas XUMHs 6,7
51.0.08 DusnyecKas XUMHUs 6,7

B pe3yabTare 0CBOCHUSI AMCHMILINHBI 00yYaIOIMIACH JOJIKEeH:

3HATH:
) [TpuHTIMTIBEI KIacCU(UKAIIMN 1 HOMEHKJIATYPY HEOPTaHUUECKUX COSIMHEHU;
° OCHOBHBIE THITHI XUMHYECKUX CBSI3Eii;
° OCHOBBI COBPEMEHHOW TEOPUHU CTPOEHUS aTOMa;
° Teoputo KOMITJIEKCHBIX COCTMHEHUM;
) OCHOBBI SHEPTreTUKN U KHHETUKHA XUMHYECKHX MTPOIIECCOB;
° Teoputo pacTBOPOB HEAIEKTPOIUTOB U IEKTPOITUTOB;
° OCHOBBI JIEKTPOIMTHYECKUX MTPOIECCOB;
YMeTh:
° Haxonuth CBA3b MEXIYy CTPOCHHUEM BELIECTBA M €r0 XUMHYECKUMH
BO3MOKHOCTSIMU;
° Pemate mo0bie XUMHUYECKHE 3a]1a4H, OTTMPASICh HA TEOPETHUCCKUI MaTepra

OCHOB XMMHUH,



[IpoBoauTh mpocTEdIIME PACUYETHI IO OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM

pE€aknusaM, SHEPICTUIYCCKUM U KUHCTUYCCKHUM ITIponeccaM, TCOPHUU paCTBOPOB;

Pabotath B 1a00OpaTOpHUU C UCIOJIB30BAHUEM MPOCTEHILEro JIAOOPATOPHOTO

000pyI0BaHNS;

CocTaBlIITh XUMHYECKHE peaKnnuu JIFOOBIX XMMHUYECKHX IponeccoB Hu

BJIAJETh:

BBIIIOJIHATH HA UX OCHOBC H606XO,Z[I/IMI>IG pacCU€CThI.

MGTOHHKOﬁ IMPOBCACHUA XHMHUUYCCKOI'O OSKCIICPUMCHTa B J'Ia60paT0pHBIX

YCIIOBHUAX;

YMeHneM npaBuIbHOTO OOBSICHEHUS PE3YJIbTATOB AKCIIEPUMEHTA, €CITU JIaXKe

pe3yJIbTaT OTPHUIIATEIbHBIN;

MeTtogaMu OKazaHUS nepBoﬁ nomMomu T1Ipu HECUACTHBIX ClIy4dasdx B

XUMHUYECKOH J1abopaTOpuH.

3. KOMIIETEHIUH OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCHHAIIJIMHBI

[Iponiecc n3ydeHus: AUCUMIUIMHBI HANIPABIeH Ha (POPMUPOBAHUE DIEMEHTOB CIICAYIOMINX

komrereHmii B cootBeTrcTBUM ¢ OI'OC BO u OIIOII BO mno maHHOMY HampaBiIeHHUIO

MOJATOTOBKH:
Kon HaumeHoBaHue HNuaukarop B pe3yabTarte ocBOeHMs
KOMIIETEHII KOMIETEeHIINU JMOCTHKEHHS AUCUUILIMHBI 00yYarouics
UM KOMIETeHLN I HOJIZKEH .
Ynusepcanvnvie komnemenyuu u uHOUKAMOPHL UX OOCMUIICEHUA
YK-1 CnocobeH ocymect- VYK-1.1. Anammsupyer | 3HaTh:

BJIITh IOUCK, KPUTH-
YeCcKHH aHAJIU3 U
CHHTe3 HH(popManuu,
NMPUMEHATH CUCTEM-
HBIH MOAXO0 JIS pe-
IIEHUsI MOCTABJIEHHBIX
3aga4

3aauy,
0a30BELIE
COCTAaBJISIOIIHNE;

BBIACIIAA €€

YK-1.2. Onpenenser,
HUHTEPIPETUPYET u
pamxupyer uH(popma-
U0, TpeOyeMyr I
pelIeHns TOCTaBJICH-
HOM 3a7a4M;

YK-1.3. Ocymecrnis-
€T TIOUCK HH(OpMaITuu
JUISA pemeHI/m I10C-
TaBJIICHHON 3aJadyd II0
Pa3IuYHBIM THITAM
3aIpoCOB;

YK-14. Ilpu o6pa-
ootke  mHMOPMAIIUU
otnu4aeT (PaKTel OT
MHEHUM, HWHTEpIpeTa-

- IOHSATHE U KJIacCU(PHUKAIHS
CHUCTEM;

- CTPYKTYpY Y 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS CUCTEM;

- 0COOEHHOCTH CHCTEMHOTO
nmoaxoaa B HAy4YHOM IMTO3HAHUU,

- IOHSATHE O CUCTEME, €€ LIeNAX,
3aJavax ¥ oOUIMX MPUHIUIAX;

- OCHOBHBIC TEXHOJIOI'MHU ITIONCKA N
cbopa nahopmanuy;

- (hopMmaThel mpeACTaBICHUS
WHPOPMAITUK B KOMITBIOTEPE;

- IpaBUJIa UCTIOJIB30BAHUS CPEICTB
CBSI3H;

- MH(OPMAIIMOHHO-TIONCKOBEIE
cHCTeMBbI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILIECTBIICHUS
MoucKa HH(OpMAITHH;

- TEXHOJIOTHIO CHCTEMaTU3alnH




LU, OLEHOK, (OpMH-
pyer coOCTBEHHBIC
MHEHUSI U CYXICHUS,
apryMEHTHUPYET CBOH
BBIBOOBI W TOUKY
3peHus;

YK-1.5 Paccmarpusa-
€T U TIpeJjiaraet Bo3-
MOXKHBIC BApHAHTHI pe-
IICHUS TTOCTAaBICHHON
3aJ]a4d, OLICHUBAs UX
JIOCTOMHCTBA U HEIOC-
TaTKH.

MOJy4eHHOH HH(OpMaLny;

- CITOcOOBI CTAaTHCTHYECKO 00pa-
OOTKM JaHHBIX, IPEICTABICHHBIX B
Pa3INYHBIX H3MEPHUTEIBHBIX HIKa-
Jlax ¥ aHAJIU3 ITOJIyYCHHBIX Pe3yJib-
TaTOB;

- BUBI 1 (opMbI paboTHI ¢ Tieaa-
TFOTMYECKON U HAYYHOU JIUTEpaTy-
poi;

- TpeOoBaHMs K 0POPMIICHUIO
Ooubnmorpadun (crrcka TurTepary-
pBI).

Ymers:

- paboTath ¢ nHopManueH,
MPEACTABICHHOHN B PA3IMYHOMN
opme;

- 00OpabatbIBaTh JaHHBIE CPEICT-
BaMH CTaHJAPTHOTO MPOrPaMMHOTO
obecreyeHus;

- CHHTE3UpOBaTh HHYOPMAIIHIO,
MPEICTABICHHYIO B Pa3IMYHBIX
HCTOYHUKAX; -

- BEIOMpaTh HCTOYHUKN UHPOpMa-
IIUH, a/IEKBAaTHBIE TOCTABICHHBIM
3aJjauyaM U COOTBETCTBYIOILUE Ha-
YYHOMY MHPOBO33PEHHIO;

- OCYIIECTBIISTh MOUCK HH(OpMa-
LHH;

- HHTEPIPETUPOBATH U PAHKUPO-
BaTh HHPOPMAIIHIO, TPEOYEMYIO JIJIst
peuIeHus IOCTaBJICHHOM 3aa4H.
Baapers:

- IEPCOHANBHBIM KOMITBIOTEPOM H
TIOVCKOBBIMH CEPBUCAMH;

- METOJIMKaMH aHaJMTUKO-CUHTE-
THYecKor 00paboTKN HH(OpMAITUH
W3 pa3IYHbIX HHPOPMAIIIOHHO-
MTOMCKOBBIX CUCTEM (TIpeIMeTH3a-
sl aHHOTHPOBaHUe, pedepupo-
BaHHE).

Hpoqbeccuouaﬂbubte Komnemernuuu u undukamopbl UX 00CHUINCCHUS

K-7

Crnocoben mpencras-
JISITh NOJIyYeHHbIEe B
HCCIeOBAHUSIX pe-
3yJbTAThI B BU/E OT-
YeTOB M HAYYHBIX MY0-
JIMKALMIA (CTEeHI0BBIX
AOKJIA/I0B, pediepaToB
U CTaTel B epuoau-
YecKOi HAY4YHOI me-
YyaTH.

OIIK-7.1.
HOBHBIE
CrocoObl  H
MOJYYeHUs, XpaHeHHs,
nepepaboTkd  uHOP-
Malli{; OPUHIUIBL 00-
pabotku wmHDOpPMAIINK;
cocraBisier 0030p -
TepaTypHBIX UCTOY-
HUKOB TIIO 3aJaHHOU
TeMe, 0QOpMIISIET OTde-
THI O BBIMOJIHEHHOH pa-
Oote 1O 3amaHHON (hOp-
M€;

3HaeTr oc-
METOJIBI,
cpencTBa

MK-7.2. Aranusupyet

3HaTh:

- OCHOBHBIE CITOCOOBI U

npueMbl  OhOpMIIEHHS, TPEJCTaB-
JIEHUS ¥ CUCTEMATU3ALINH
pe3yNbTaTOB  TEOPETUYECKHX U

3KCHepI/IMeHTaHI)HBIX HUCCJICa0BA-
HUW [ApaMETPOB U XapaKTEPUCTUK
nprubOpoB, CXeM, YCTPOHCTB U
YCTaHOBOK 3JICKTPOHUKH U
HAHODJIEKTPOHUKH,

- METOUKH U IPUEMBI OTITHMAJTh-
HOU BU3yaNH3aI[ii HHPOPMAITUH.
YMmeThb:

- IIOJIL30BaTLCS 0A30BLIMU
MpUEMaMHU ¥ CTaHIapTHHIMU




U KPUTHUYECKH OLECHHU-
BAaE€T pa3BUTHE Hay4-
HBIX HUJIeW, HA OCHOBE
HMEIOLIUXCA  Pecyp-
COB, COCTaBJISIET IIJIaH
pellleHUs] TOCTaBJICH-
HOW 3a7]a4u, BBIOMpACT
U MOIUQPUIUPYET Me-
TOJUYECKUE TPUEMBI;

MK-7.3. Hcnons3yer
COBPEMEHHOE  XUMH-
4yecKkoe 000pyIoBaHUE
B 1a0OpaTOpHBIX yC-
JIOBUSIX, TrpaMOTHO
00OCHOBBIBaCT  IOC-
TaBJICHHBIC 3a/a4U B
KOHTEKCTE COBpPEMCH-
HOTO COCTOSIHHSI IIPO-
OJIeMBbI,  HCITONB3YeT
MaTeMaTHYecKue Me-

TOABI OLICHHUBaHUA
TUnoTe3, 00paboTKn
IKCTIEPUMEHTATBHBIX

JAHHBIX,  MaTeMaTHu-
4EeCKOr0 MOJEINPOBa-
HUSI XUMUYECKHX IIPO-
LECCOB U aJIeKBaTHO
OLIEHUBAET JOCTOBEP-
HOCTb M 3HAYUMOCTh
MOJYYEHHBIX  PE3YJIb-
TaToB.

MPOrPaMMHBIMH CPEICTBAMH
odopMIIeHus, IPEACTABICHUS U
CUCTEMaTH3alUH pe3ynbTaTOB
TEOPETUYECKUX IKCIIEPHUMEHTAIIb-
HBIX UCCIICOBAaHUN IApaMEeTPOB,
XapakTepUCTUK M KOHCTPYKLMH
npudOpOB, CXEM, YCTPOUCTB U
YCTaHOBOK 2JICKTPOHUKHU M HAHO-
NIEKTPOHUKH B (OpME OTYETOB,
Mpe3eHTalri, NOKIAA0B, MyOiIHKa-
(Ui,

- [PeACTaBIATH IOJIyYEHHBIE B
UCCIICIOBAHUAX PE3yJIbTaThl B BUAE
OTYETOB U HAYYHBIX ITyONHKaLU
(cTeHnOBBIE TOKITAIBI, pedepaTs

U CTaThU B EPUOANYECKON Hay4-
HOM mevarn);

- IPEAICTABIIATH PE3YNILTAThl PA0OTHI
B BHIEC AaHAJUTUYECKOTO OTYETa,
CTaThH, BBICTYIUICHUSI, PE3CHTAIIN
JIOKJIana, WHGOPMAIMOHHOTO 00-
30pa.

Baapers:

- 6a30BBIMHU HaBbIKaMH oopmite-
HUSl PE3YyNbTAaTOB HCCIECIOBAHUS B
(hopMe 0TUETOB, MPE3EHTAIINH,
JTOKJIaJIOB, IyOIMKAIIHA 0 pe-
3yJIbTaTaM MPOBEJCHHBIX HCCIIe-
JIOBaHUI MapaMeTpoB, XapaKTe-
PUCTHK M KOHCTPYKITHI TpHOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK
3JIEKTPOHHUKH U HAHORJIEKTPOHHKH;

- OCHOBHBIMH CpeacTBaMu
BU3yaH3anuy HHGOpMAIInK;

- HaBbIKAMU OpPTaHU3aIMX HAYYHBIX

JIUCKYCCU;

- HaBBIKAMHU MYOJMYHOH M HAyYHOH
peuy;

- HaBBIKaMU MTOMCKA u

WCTIONb30BaHUs ~ WHPOpPMAIUK B
paspe3e mpodeccHoHaTbHOW Jiesi-
TENBHOCTH

4. OFBEM JINCIIUIIMHBI U BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM IMCHMIJIMHBI M BUABI Y4e0HO padoThI

Bun yue0Hoii padoTsl Bcero yaco 8
cemMecTp
OO011ast TPYA0EMKOCTh AUCIUTIINHBI 144 144
AyIUTOpHBIC 3aHATHUS 60 60




Jlexmun 20 20
ITpakTHueckue 3aHATHS 40 40
CamocrositensHas pabora ctynentoB (CPC) 57 57
Kontposb 27 27

5. COIEP)KAHHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHX WJIN ACTPOHOMHUYECKHUX YACOB M BUJI0B YYEBHBIX
3AHATUI

Taomauna 5.1.
5.1. CTpykTypa H cojep:KaHue AUCHUILIMHBI

OO61ast TpyI0eMKOCTh JUCITUILINHBI COCTABIAET 4 3a4eTHBRIX enuHu, 144 gaca.

Buner
% yueOHO#l paboThI ®dopma TeKylIero KOHTpoJIs
Pasnen mucHMIINHBI o
n/m 2 Jlex| IlIpakt. |CamocCTOST. yCIIeBAEMOCTH
@)
uuu| padboThl paborta
Bsenenne. OCHOBHBIE IIOHATHUS TecT Ha XHUM.
1 8 2 4 6
Y 3aKOHBI XUMMH. HOMEHKJIATypy
2 Crpoenue atoma 8 2 4 6 TectoBBIE 3agaHUs
3 XuMmuyeckasi CBsi3b 8 2 4 6 KonTpoabnas padora Nel
[Iepuon. 3axon u Ilepuon.
4 8 2 4 6 Komnnoksuym Nel
crucTema
CtpoeHre KOMIUIEKCHBIX
5 8 2 4 6 TectoBbIle 3aganus
COCAUHECHUI
Hauana xummdeckoit
6 8 2 4 6 TecToBEIE 3a0aHUA
TEPMOTUHAMUKH
Kunernka n Mexanusm
7 8 2 4 6
XUMUYECKOHN pPEeaKLUU Konrponsnas padora Ne2




PactBopsI 8 4 6 8 TectoBbIe 3aMaHUs

TecToBrIe 3alaHus
:‘)J'IeKTpOXI/IMI/ILICCKI/Ie CBOHCTBA

pacTBOpOB
KomnmokBuym Ne 2

HUroro 20 40 57

5.2. Conep:xxanue TucUIINHBI « TeopeTHyeckne 0CHOBbI HEOPraHMYECKO XUMUM»

1. BBeaenue

XUMHUA KaKk CHUCTEMa 3HAHUM O BEIIECTBAX M MX MPEBPALLICHUAX. Teoprst U SKCIEPUMEHT
B XuMHUHU. Pa3nuunble ypoBHM XxuMudeckou Teopuu. HMHbopmanmonusie cuctembl. Cucrema
IPUOPUTETOB B pa3BUTUU XUMUU. OCHOBHBIE ITPOOJIEMbI COBPEMEHHON HEOPTaHUYECKOW XUMUU.
Pycckas HOMeHKIaTypa HEOPraHMYECKUX COEAMHEHUH (KHCIOpPOJ, OKHCEN, TMAPOOKUCH, BOJA,
IIeJI0Yb, MEPEKUCh BOJOPOJAA, CEPHOKUCIBIA, XJOPUCTHIA U T.JA.). MexayHapoaHas
HOMEHKJIaTypa. XHUMHUSI U SKOJIOTHSI.

OcHOBHbIE TIOHATHA U 3aKOHBl XMMHMU. ATOMHas €IUHUIIA Macchl. ATOMHas u
MoJIeKyJsipHas Maccel. Monbs. MonbHast Macca. BaneHTHOCTB. CTENIEHb OKUCIIEHNS. DKBUBAJICHT.
MonbHasg Macca 3kBuBajieHTa. OmpeneraeHus XUMUYECKOr0 SKBUBAJIEHTA AJIEMEHTA, KHUCIOTHI,
TUAPOKCUAA, COJHM, OKcuaa. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE OJKBUBAJICHTHI. 3aKOH
CTEXUOMETPHUU. 3aKOH IKBUBAJICHTOB.

CrniocoObl BbIpaXKeHUsI KOHIIEHTPALUN PaCTBOPOB.

2. CTpoeHne aToma. PazBurtue l'[penCTaBJ'leHl/Iﬁ 0 CTPOCHMM aTOMaA. KBanrtoBo-
MEXaHH4YEeCKad MOIA¢e/Ib.

ATom — kak cnoxkHas cucrema. CroxkHas cTpykrypa siapa. IIpoTOHBI W HEWTPOHBI.
ITpOoTOHHO-HEUTPOHHAS TEOPUS CTPOEHUS sIIpa.

JIBOMCTBEHHas MpUpoja MEKTpOoHA. Macca M 3apsil 2JIEKTPOHOB. BOiHOBBIE cBOMCTBA
anekTpoHoB. CooTHomeHne HeompeneneHHoctu Ieitzendepra. Ilonstiue opOutanu. BomHoas
¢byHknus 1 BoimHOBoe ypaBHeHue Illpenunrepa. PanmanbHas u opOuTanbHas COCTaBJISIOLINE
BOJIHOBOHM (DYHKIIMH.

KBanrtoBbie uncna. CTpykTypa 2JIeKTpOHHBIX 000si0uek. KBaHTOBBIE YPOBHH, KBAHTOBBIE
noAypoBHH, s-, P-, O-, f- aromubsle opOutamu. [IpaBuno KieukoBckoro. PeanbHble
pacIoI0KeHUs YPOBHEW U MOIYPOBHEN B aTOME.

OCHOBHbBIE NPHUHLMIIBI PACIpEAEIEHUS JJIEKTPOHOB B aTOME: NPHUHLIMII HaMMEHbIIEH
sHepruu, npuHuun [laynu u npasusno ['ynaa.

N300pakeHue 3IeKTPOHHON CTPYKTYphI aTOMA IPHU MIOMOIIH JIEKTPOHHBIX (PopMya U
KBAHTOBBIX sfiUeeK. DHEpreTUYecKre JuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

8 2 6 7 Kontponbhas padota No3




3. XumMuueckas CBfA3b

[TonstTne xumuueckoit cBsizu. KpuBble M3MEHEHHs] SHEPrUU NpPU OOpa30BaHUU CBS3U.
IIpupona xumuueckon cBsa3u. KonuecTBeHHbIE XapaKTepUCTUKU CBA3U. Tun cBs3u. BaneHTHBIE
Y MEXMOJIEKYJISIPHBIE CBSI3H.

KoBanentnast cBsizb. JIBa MeToma oOBsSCHEHUS KOBaJIeHTHOH CBsi3u. (OCHOBHBIC
noyioxkeHus: Metojia BasieHTHBIX cBszed (BC). IlomsipHocTs cBsizn. HemosspHble W MoispHBIC
MOJIEKYNbl. JIMMONbHBIH MOMEHT M XapaKTEpPUCTUKHM CTENEHU IMOJIPHOCTU CBA3M. THIIbI
rudpuan3anuil aTOMHBIX OpOHTasell, HAmpPaBIEHHOCTh XMUMHUYECKON CBSI3U, I'€OMEeTpHUYecKas
KOHpHUrypanmus MOJEKyld. ©- U 7- cBa3u. OnauHapHble, [BOMHBIE W TPOWHBIC CBS3H.
HeHnacpimaemMocTs CBSA3U. DHEPrus CBS3H.

OCHOBHBIE TIOJIOKEHUSI METOJa MOJIEKYISIpHBIX opoOutaneii (MMO). CassbiBaromue,
Pa3phIXJIAIONINE M HECBSI3BIBAIOIINE MOJICKYJISIPHBIE OpOUTanW; G- U 7- MOJEKYJIsSpHbIE
opbutanu. CxeMbl MOJIEKYJISPHBIX OpOUTaJIel IBYXaTOMHBIX I'OMOSAEPHBIX, T€TEPOSIIEPHBIX U
MHOT'0aTOMHBIX MOJeKyIl. [lopsaok cBa3u. MaruuTHsle cBolicTBa MoJieKyl. CpaBHEHHE METOJ0B
BC u MMO.

Nonnas cBs3p. Kputepuit o0pazoBanuss HOHHOW CBsi3U. HeHachIaeMoCTh CBSI3H.
Kpucrannnueckoe cocTosiHie HOHHBIX coeAMHEHUI. HeHanpaBiaeHHOCTh CBSI3U. DHEprus CBA3HU.

MexMmonekyisipHble CBsA3U. BonopoaHas cBs3b.

4. Ilepuoauyecknii 3aKOH M IepuoaAuvYeckas cucrema 3jemenros JILH.
MenaesieeBa

[louckn  OCHOBBI  KJIACCH(PUKAMKM  XUMHYECKHUX  DIIEMEHTOB  JI0  OTKPBITHSA
NEPUOANYECKOI0 3aKOHA.

Tpu srama pabotsr .M. MenaeneeBa B 007aCTH CUCTEMATUKH XUMUUYECKHUX AJIEMEHTOB.
@opMyIUpOBKa NEPUOAMUYECKOTO 3akoHa. Co34aHME NEPUOJNYECKOM CHCTEMBI 3JIEMEHTOB.
Jlornueckue BBIBOJBI U3 NEPUOINYECKOTO 3aKOHA M IEPUOJUIECKON CUCTEMBI DJIEMEHTOB.

CoBpemeHHass (QOpPMYJIHPOBKAa MepHOAMUYECKOro 3akoHa. CTpyKTypa COBpPEMEHHOM
MIEPUOIUYECKON CUCTEMBI AJIEMEHTOB. KOpOTKONMEpHOAHBIN M JUIMHHONEPHOIHBIA BapHAHTHI
nepuoanueckon cucreMsl. [lepuon. I'pymma. Jlenenuwe rpymnmsl Ha HOArpyHIbl. Tunudeckue
AJIEMEHTBI, IIOJIHBIE aHAJIOTH.

S-, p-, d-, f- anemenThI. BHYTpEeHHSISI M BTOpUYHAs HIEPHOIMYHOCTb.

3aKOHOMEPHOCTH M3MEHEHHS] OCHOBHBIX XapaKTEpUCTHUK AaTOMOB IO NepuoAaM U
rpymnmnaM. Paauycel aTroMOB M HMOHOB, JHEPrus MOHM3ALUHU, CPOACTBO K DJIEKTPOHY,
ANEKTPOOTPULIATEIBHOCTD: HM3MEHEHMsI JTHX XapaKTEpPUCTHK [0 NEpHoJaM U IpyHIam.
3aKOHOMEPHOCTH HW3MEHEHHs BAJIEHTHOCTH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB
DJIEMEHTOB Y CBOMCTB OJHOTHITHBIX COCITUHEHHUM.

BaneHTHBIE 3JIEKTPOHBI U MHOTOOOpa3ue BaJCHTHBIX COCTOSHHN aToMoB S-, p-, d-, f-
AJIEMEHTOB.

5. CTpoeHue KOMIJIEKCHBIX COeIUHEHUH

Koopnunammonnass teopusi BepHepa kak mepBas yjnayHas IMOMNBITKA TEOPETHYECKOTO
oO0bsicHeHus1  cTpoeHus:  KoMiuleKcHbIX — coeauHeHuil  (KC).  OcHOBHbBIE  MOJOXKEHUS
KOOPJMHAIIMOHHOW TEOpHUM: IIEHTPAIbHBI aTOM M JINTaH/bl, BHEIIHSS U BHYTPEHHsA cdepa,
KOOP/IMHAIIMOHHOE YHUCIIO, SAPO KOMIUIEKCA, €ro 3apsiJl, IIaBHas ¥ M0O0YHAs BaJICHTHOCTH

[Ipupona xumuueckont cBa3u B KC. Coderanue aIeKTpOCTaTUYECKOIO0 M KOBAJIEHTHOTO
B3aMMOJEMCTBHUS LIEHTPAJIBLHOIO aTroma (WM HMOHA) ¢ Jura"aaMmu. [loHatme o kucnorax u
OCHOBaHUsX JIprouca.

Pone KC B mpupone (hepmeHTHI, XTOpohHILI, TEMOTTIOONH, KOMIUICKCHBIE COCIMHEHUS
MHUKPOAJIEMEHTOB B TUTAHWUU PACTCHHH, JiekapcTBa U s1bl). Mcnons3oBanne KC B TexHOIOTHH,
CEJIbCKOM XO034MCTBE U MEAMLIMHE (pa3fe/IeHuE U OYMCTKA CMECEN HEOPraHMUYECKUX COECIMHENH,
060oprba ¢ XJIOPO30M pacTeHUl, MPOTUBOOMYXOJIEBOE JACHCTBIE KOMILJIEKCOB IUIATUHBI U JPYTUX



aneMeHToB). Jleryune KC um uX posb B HEOPraHMYECKOM CHHTE3€ (TOHKHE IIJICHKH,
reTepPOCTPYKTYPBI).

6. Hauaja xumn4eckou TEPMOANHAMHUKHU

XUMHYECKHME IIPOLECCHl Ha MHMKPO - M MakpOypOBHAX. DBaxHeumue InpuU3HAKU
XUMHUYECKHX NpeBpauieHnil. [IoHsaTHe 0 XMMUYECKUX NPEBpPALIeHUs B HEOOBIYHBIX YCIOBUSX:
IJ1a3MOXUMHUS, 3BYKO- U MEXAHOXUMHS, KPUOXUMUS, JIa3epHAsi XUMUSL.

OCHOBHBIE TNOHATHS XHMHUYECKOW TEPMOJMHAMHUKU: CHCTEMA, IapaMeTpbl COCTOSHUA,
paborta, sHeprus, TeroTa.

BHyTpeHHss 3Heprusi, 1 ee W3MEHEHHE NPU XUMHYECKUX U (PA30BbIX IMpPEBpAILECHHIX.
[lepBoe Hauano TEPMOAMHAMHUKH. OHTAIBNOUS OOpa30BaHUS XUMHUECKUX COCAMHEHHI.
CranpaptHoe cocrosiHue. CraHzapTHble OSHTaIBIOMM oOpa3oBaHus. TeruoBble APQPEKTHI
XUMUYECKHUX peakuui. TepMOXMMHYECKUE pacyeThl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
Mudeckue nukibl. Temnoemkocts. TeMreparypHas 3aBUCUMOCTb TEIJIOEMKOCTH M JHTAJIBIIHH.
VYpasuenue Kupxroga. JHeprust XuMUYECKOU CBSI3U.

Bropo#i 3akOH TepMOAMHAMUKH. DHTPOIUA. 3aBUCUMOCTb SHTPOIUHU OT TEMIIEPATYpBHI.
CranpmaptHass sHTponus. M3MeHeHWe HHTponmuU mpH (Ha3oBBIX MEPEeXonax M XHUMHYECKHX
peakuusax. OHeprus [ub6ca u osHeprus [enbmronbua. Kputepuil camMornpousBOIBHOTO
IIPOTEKaHUs NPOLECCOB. XMMUYECKUN NOTEHIMAI, 3aBUCUMOCTh XMMUYECKOT0 IMOTEHIHAANIA OT
KOHLEHTpAllu¥, JaBJICHHUsA PpEarcHTOB. YCIOBHME XHMMHMUYECKOrO paBHOBecus. M3orepma
XUMHYECKOW PEaKIUU.

KoHcTaHTa XMMHYECKOTO paBHOBECHS KaK Mepa TIJIyOMHbI HpPOTEKAaHHS IPOLIECCOB.
Hcnonbp3oBaHne 3HAYEHUM CTAHJAPTHOW DSHTANBIIMM M DHTPOIMM JJI1 pacyeTa KOHCTAHT
pPaBHOBECHSI XUMUYECKUX peakuuid. PaKkTopbl, BIUAIOIINAE Ha BEIUYUHY KOHCTAHThl PABHOBECHUS.
TepMoanHaMuyecKuil BBIBOJ 3aKOHa AeMcTByromMX Mmacc. CIOBUT XMMHUYECKOIO paBHOBECHS.
ITpunuun Jle [larense.

7. KnHeTHKa M MeXaHU3M XHMHYECKHX peakum”/i

CKOpoCTh XMMHMYECKOM pEaKIMH, €€ 3aBUCHUMOCTb OT IPUPOABI M KOHLEHTpPALUU
peareHToB, TemmnepaTyphl. [lopsnok u MonekynsapHocTh peakuuu. KoHcTanTta ckopoctu, ee
3aBHCUMOCTh OT TeMIIepaTyphl. YpaBHEHHE AppeHuyca. DHEprusi aKTUBalUU (eHCTBUTENbHAS
u Kaxymascs). [loHsitue o Teopuu aKTUBHBIX COYJApEHUN, aKTUBUPOBAHHOM KOMIUIEKCE B
TEOPUH AaOCOJIIOTHBIX CKOPOCTEH peakuuu. MeXaHu3M M KHHETHKa PeakIMid B TOMOTE€HHBIX U
rereporeHHbix cuctemax. llemnpie (H.H.CemenoB) wu konebGarenbusie (b.I1.benoycos,
A.M.KabotuHckuii) peakiuu. ['oMOreHHBI M TeTeporeHHbI Karanus. Ayrtokaranus. Kune-
THYECKUM BBIBOJ 3aKOHAa JEWCTBYOIIMX Macc. @DopMmanbHas KUHETUKA, KHHETUYECKHE
ypaBHEHUs JUIsl OMHOCTOpOHHUX peakuuil I u Il mopsaxa.

WNuruburopsl n uurudbupoanurie. OCOOEHHOCTH KMHETUKH ra30(a3HbIX, KUAKOPa3HBIX U
TBepa0(a3HbIX peakuuil. MeXaHn3Mbl peakIuii ¢ yuacTHEM OPraHUYEeCKUX COeTMHEHUH.

Xumuyeckoe paBHoBecue. OOpaTtuMble U HeoOpaTHMMble XHMHUYECKHE PEaKIIHH.
CocrosiHrEe paBHOBECHUS U MPUHIUIT MUKPOCKOITMYECKOH 0OpaTUMOCTH peakiuu. Kunernueckuit
¥ TEPMOJIMHAMUYECKUH MOAXO0Ab! K ONMMCAHUI0 XUMHUUECKOTO PABHOBECHSI.

KoHcTaHTa XMMHMUYECKOrO paBHOBECHsS U pa3lIMuHble crocoObl ee BblpakeHus. CBs3b
KOHCTaHTBhl XMUMHYECKOIO paBHOBECHS CO CTaHJApTHBIM M3MEHeHHeM »SHepruu [unodbca.
CMeneHne XuMHYeCKOro paBHOBECHS ITpU U3MeHeHuH ycioBuil. [Ipunnun Jle Hlatense.

Bnusinue cpenpl Ha mpoTekaHHWE XUMHUYeCKuX peakiui. OcobeHHOCTH Ta30(]a3HbIX,
XKHUJIKO(pa3HBIX, TBepAOGa3HbIX peakiuil. Ponb SHTaNBNMIHOTO M 3HTPOMHMHOTO (AKTOPOB B
OIpECIICHNH HalpaBJICHMs IPOLIecca.

8. PacTBOpHBI



PactBOpsl kuakue (BOOHBIE W HEBOAHBIE), TBepible M Tra3oo0pasHbie. CrocoObI
BBIPQXEHHUS KOHLEHTPALMM PacTBOPOB: MaccoBasi [I0Ji1, MOJSIPHOCTb, HOPMaJIbHOCTH,
MOJSUIBHOCTh, ~MOJISIpHast 0. BiusHMe Ha  pacTBOPUMOCTb SHEPIHH  CTPYKTYpPHI
KPUCTAIZIMYECKOTO  BELIECTBA M  JHEPrHM  cojibBaTanuu. PacTBOpbl  HaCBILIICHHBIE,
HEHACBIIIICHHBIE W, KOHLEHTPUPOBAHHbIE U pa30aBieHHBbIC. 3aBUCHMOCTh PACTBOPUMOCTH OT
Temneparypbl. PacTBopbl uaeanbHble U peaabHbIE.

PactBop kak (aza mepemeHHoro coctaBa. IloHsTHe O (a3oBBIX AHAarpaMmax,
KOMITOHEHTax, (Hazax, cremeHsx cBoOonabl. IlpaBuno ¢da3 ['mb66ca. da3zoBbie aUArpaMMbl
OJTHOKOMIIOHEHTHBIX CHCTEM Ha IpHMEpe IuarpaMMbl COCTOSHHM BOjAbl. OCHOBHBIE THIIBI
($a30BbIX aUarpaMM JIByXKOMIIOHEHTHBIX CHCTEM: CHCTEMBbl C HEOTPaHHMYEHHOW pPacTBOPHUMO-
CTBbIO, HIBTEKTHUYECKHE CHCTEMBI, CHCTEMBbI, BKJIIOYAIONIME KOHTPYIHTHO W HMHIOHTPYIHTHO
IUIaBSIIHUECS XUMUUECKHE COeTUHEHUS. TpHaHTyIsaus CI0KHBIX CUCTEM.

[ToHsITHE O KOJUIOUIHBIX PaCTBOpax.

Konnurarusable CBOMCTBa paCTBOPOB HE DJIEKTPOIUTOB U SJEKTPOIUTOB. JlaBlieHue mapa
OuHapHBIX pacTBOpoB. 3akoHbl Payms. Kpuockormus u 30y/UIMOCKONUS KaK  METOIBI
ompezeneHuss MOJSpHbIX Macc. OcMOC M OCMOTHYECKOE JaBlIEHHE B HEOPraHUYECKUX U
Ouonornyeckux cucremax. 3akoHsl Payns u Bant ['odda ans pacTBOpoB HE 3JIEKTPOIUTOB H
ANEKTPONUTOB. M30TOHMYecKHii KOdhHULIUEHT.

[Iponecc 3amep3anust BOABI U BOJHBIX pacTBOpoB. Kproruapar n KpuoruapaTHasi TOUKa.
BriBeTpuBanue KpHUCTaIOTUAPATOB cojieil. PacmpiBanre 00€3BOKEHHBIX COJIEH BO BIIAKHOM
aTMocdepe.

Onexrponutuueckas aucconuanus (C.Appenuyc). CunbHble U cla0ble AJIEKTPOJIUTHI.
Crenenp W KOHCTaHTa aucconanud. MakTopel, BIUSIOMIME HA CTETEHb AJIEKTPOIUTUYECCKON
muccouuanuu. Kaxymiascs creneHb AWCCONMAIMM CUJIBHBIX 3JIEKTPONUTOB. Jluccoumanus
c1a0bbIX JIEKTPOIUTOB. 3aKOH pa3BeneHust OCTBaIbaA.

Boga kak Baxueilmmii pactBoputenb. KoHcTaHTa aumcconuanuu Boibl. MoHHOE
NpOM3BEICHUE BOBI. BOIOPOAHEII MOKa3aTelb.

Iunponuz u conpBonu3 coneil. KoHcTanTa paBHOBecHs peakiuu ruapoiusa. DakTopsl,
BIIHSTFOIIIME HAa PABHOBECHE PEAKIUil THAPOIIH3a.

ITpousBeneHne pacTBOPUMOCTH IJIOXO PACTBOPUMBIX CHUJIBHBIX JIEKTPOIUTOB. Y CIOBUS
OCaXXJICHUS M PACTBOPEHHSI OCAIKOB.

OcCHOBHbBIE TOJIOKEHUSI NpoToauTHYeckor Teopun bpencrena-Jloypu. ComnpsbxkeHHbIE
KHCJIOTHl U OCHOBaHWsA. KOHCTaHTa MPOTOIMTUYECKOTO PABHOBECHS KaK XapaKTEPUCTHUKA CHIIBI
KHUCTIOTHI 1 OCHOBAHHUS.

9. JIeKTPOXUMHYECKHE CBOHICTBA PACTBOPOB

ConpspkeHHbIE  OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE Tapbl. [loHsATHE O JBOMHOM
ANEKTPUYECKOM CJIO€. OJIEKTPOAbl, TalbBAaHWYECKAs sSY€Ka. OJIEKTPOJHBIM MOTECHIMAIL.
Cra"mapTHbBI 3JEKTPOJAHBIA mnoTeHuuan. Psn nHanpspkenuwil. OrnpeznenieHHe HampaBleHUs
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakunil. YpaBHenne Hepucra. {uarpammsl JlaTumepa.
[TonsiTrie 0 AMarpaMMax OKUCIUTEIBHBIX COCTOSIHHM (TUarpaMmbl «BOJIBT-IKBHBAJICHT - CTETICHb
OKHCTIEHHUS»). 3aBUCHMOCTh OJJICKTPOJHOTO TOTeHIManma oT pH cpempl. DnexTponus,
IIEKTPOXUMUYECKNE UCTOUHUKH DHEPTUHU, KOPPO3HsI KaK IEKTPOXUMHUYECKHII ITpoLiecc.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

I/I3y‘-ICHI/IC TCOPCTUUCCKOTO MaTcprajia OCYHCCTBIIICTCA C IMOMOLIBIO 3JICKTPOHHBIX

CpeaCcTB O0yUeHHUs IPU HEMOCPEACTBEHHOM MPOYTEHUH JAHHOTO MaTepualia JEeKTOPOM.



HJ’IH OLCHKHW OCBOCHHUA TCOPECTHYCCKOIO MaTr€pualia CTYACHTaAMH HCIOJb3YHOTCA
TPAAULIUOHHBIC TIMCBbMCHHLIC W YCTHBIC KOHTPOJIBHBIC  MCPOIIPUATHA (KOHHOKBI/IYMBI,

KOHTPOJIbHBIE pabOTHI).

7. NEPEYEHb YYEBHO-METOJANYECKOI'O OBECIHEYEHUA J1JIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCS IO JTACIUILIMHE

CamocrosTenpHas pa60Ta CTYACHTOB II0 KYPCY IIpHU3BaHa HC TOJIBKO 3aKpCIUIATh U
er'Iy@]'IHTB 3HaHUA, IIOJYUYCHHBIC HA ayJUTOPHBIX 3aHATHUAX, HO U CIoco0CTBOBATh Pa3BUTHIO Y

CTYACHTOB TBOPYCCKUX HABBIKOB, MHUIIUATHBbLI, YMCHHUIO OPTraHU30BaTh CBOC BPCMAI.

[Ipy BBINOJIHEHMM IUIAHA CAMOCTOSITEIBHOM pabOThl CTYAEHTY HEOO0XOAUMO HU3Y4YUTh
TEOPETUYECKHA MaTepuasl, He TOJBKO B Y4YEOHMKAaX W y4eOHBIX NOCOOMSIX, YKa3aHHBIX B
OoubmorpaguyecKnux CIUCKaX, HO M TIO3HAKOMHUTHCS C MyOJMKAUMSAMH B TEPHOAUYECKHX

HU3JaHUsAX.

JIGKIIMOHHBIE 3aHATHUS IMPOBOASATCA 1 pa3 B HCIACIIO B o0beMe 2 4YacoB U 2 YacoB
MMPAKTUYICCKUX 3aHATHH B BOCBMOM y‘le6HOM CEMCCTDPC. ITocne oxoHuaHwus HU3YUCHUA Ka)KILOﬁ

TEMBI CTYACHTEI IPOXOOAT CO6€C€I[OBaHI/Ie, BBIITOJIHAKOT KOHTPOJIbHBIC pa60Tr,1.
7.1. HepequB'y‘le6HO'MeTOI[I/IquKOFO obecnieucHUs JJIA 06y11a10m1/1x051 MO JUCIUITIIINHEC!

1. Axmeros H. C. O6mmas 1 Heopranuueckas Xumusi: yaeOHuk ais By3os/H. C.
AxmeToB. — M.: Bricm. mik., 2012. — 743 c.

2. ['munka H.JI. O6mas xumus. — M.:Uurterpan-Ilpecc, 2010. — 727 c.

3. I'muuaka H.JIL. 3agaun u ynpaknenus o oomeit xumuu. — JI.: Xumus, 2011.

7.2. YkazaHus ais o0y4yaronuxcs Mo OCBOCHHUIO TUCITUTUIMHBI

Taoauna 7.1.

Coaepxanue caMOCTOATEIbHOH padoThI 00yYAKOLIUXCS

Homep| Temwi/60npocsl, 6blHOCUMbLE HA CAMOCOAMENLHOE U3)- Kon-60 | @opmwr pabomul
Yyernue yacos
pazoen

1. BeencHne. OCHOBHBIC MOHATHS U 3aKOHBI XUMHH. cobecenoBaHue,

7 TECTOBBIN

KOHTPOJIb
2. CtpoeHue aToma. 7 cobecel0BaHUE,

TECTOBBIN




XuMHUYecKas CBS3b. CobecenoBanue,
7 TECTOBBIA KOH-

TPOJb

[Teproguyeckuii 3aKOH M TIEPHOJUYECKas CHCTEMa) CobecenoBanue,
7 TECTOBBIA KOH-

xUMU4YecKux diemeHToB .M. Menaeneena.
TPOJIb

CTpoeHre KOMIUIEKCHBIX COCIMHEHUM. cobecenoBaHue,
7 TECTOBBIA KOH-
TPOJIb

Hauana xumMu4eckor TepMOJUHAMUKH. cobecenoBaHue,
7 TECTOBBIN
KOHTPOJIb

KuneTnka 1 MEXaHU3M XUMUYECKOU pEeaKIIUH. cobecenoBaHue,
7 TECTOBBII
KOHTPOJIb

PacTBOpBHI. cobecenoBaHue,
7 TECTOBBIHI
KOHTPOJIb

DIEKTPOXUMHUYECKHE CBOMCTBA PACTBOPOB. cobecenoBaHue,
7 TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

IMPOMEXKYTOYHOM ATTECTAIIUA
Ilpumepnuie éonpocel 0na cobecedosanus

Bapuanm 1

Tema: «OcHOBHBIE KJIACCHI HEOPraHn4€CKMuXx COeTUHEHMID»

1.

Kakue OuHapHble cCOeAMHEHUS Ha3bIBAIOT OKCUAAMH? YKaKUTE BO3MOKHBIE CITOCOOBI UX
MOJTyYEHHUSI.

Ha 1yem ocHOBaHa knaccuduKalys OKCHI0B Ha: a) HecolieoOpa3yolue U coaeodpa-
3ytolue; 0) KUCIOTHBIE, OCHOBHBIE U TIPOSIBIISIONINE KUCIOTHO-OCHOBHYIO
JBOMCTBEHHOCTh? Kakne peakuiny xapakTepHsbl JUIsl OKCUAOB KaXJA0W U3 3TUX Tpymn?
[IpuBenuTe MpuUMeEPHI OKCHUIOB, KOTOPBIE MPU B3aUMOACHCTBUH C BOJAON 00pa3yloT JIBe
kuciothl. Kak B3aumozeiictBytoT ¢ pactBopom Ca(OH), okcuabt N2Os, NoO3 1 NO,?
B ueMm miposiBisieTcst KHCIIOTHAS TPUPOJIA TEX OKCHIIOB, KOTOPHIE C BOJION HEMOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

HazoBuTe 0CHOBHBIE OKCH/IBI, HETIOCPEICTBEHHO B3aUMOEHCTBRYIOIIME ¢ Bojon. Ha-
MUILIUTE YPAaBHEHUSI COOTBETCTBYIOLIUX PEAKIUH.

Kakwue mo xapaktepy OKCHIBI 00pa3yIOT HEMETAIUTHl U METAIUIBI B PA3HBIX CTETICHSIX
okucieHusa? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Crz03, CrO:s.

VY KaKkoro u3 IByX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpaykeHbI cruiibHee: FEO umu Fe,Os;
SnO wmm SNOy; ZnO umu CdO; SnO umm PO; BbO nmu CaO; As,O3 i Bi,O3?




8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Tema:

B kakux cioydasx 1Ba OKCHAa MOTYT B3aUMOJICHCTBOBATH JIPYT C APYIOM M KakKHe co-
€AMHECHHUS TIPH 3TOM 00pa3yroTcs?

Kakue okcu/ipl ¥ Ha KAKOM OCHOBAaHHH MOTYT OBITh OTHECEHBI TAKXKE M K KJIACCY COJIeH?
[TpuBeauTE COOTBETCTBYIOLINE TPUMEPHI.

dopmynaMu KakKuX CoJIei MOKET ObITh (POPMATIBHO BBIPAYKEH COCTAB TAKUX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHuT, MarHeTuT? K kakoMy kiaccy cieyer OTHECTH 3TU
coenuHeHus?

Kaxk momyunts okcuasl CuO, CO2, SO2, P2Os, Fe;03, MgO 13 poCThIX U CII0KHBIX
BEILECTB?

[TonyuuTe no 1Ba OKCcHJIa U3 PA3IMYHBIX UCXO/IHBIX BEIIECTB: a) KUCJIOT, 0) OCHOBAaHHIA,
B) COJIEH.

Kakoii okcui MOXHO TIOYYUTh U3 KX 0K KUCIOTHI cienyromiero psga: HC1O,,
H2M004, HzCF207?

Kak nony4yuts okcuj MHKA U3: a) MeTaiia, 0) muHepanoB ranmes ZNCO3 u HUHKOBOI
oOManku ZnS?

Uepes kakoii MPOMEXYTOUHBIH MPOYKT, IETKO pa3iararoliuiics Mpyu HarpeBaHuH,
MO>KHO MOJYYUTh OKCUJ MeTasuia u3 ero conu? [lokaxure 3To Ha mpuMepax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 11st
OJTHOTO M TOTO K€ 3JIEMEHTA U3 OJHOTO OKCH/IA TIOIYYUTh JAPYTOH.

Kakwne conm Ha3pIBarOT THAPOKCOCOIsIMU? Kak MX MOKHO TOIYYUTh, €CITA UCXOIHBIM
BEILIECTBOM SIBJISICTCS THPOKCH] WK couib, Hampumep MN(OH), u Fey(SO4)3?
Hamummre rpadudveckue dpopmyisl: rugpokcodpomuna mapranuna (11);
TUAPOKCOKapOOHAaTa MarHus; THAPOKCOHUTPATA aTFOMUHUS; TpUruapokcodocdara
KaJbIUs.

B yem rupokcocoay mposiBISIFOT CXO/ICTBO: C OCHOBaHUSIMH, ¢ consiMu? [lokaxkure 310
YpaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIHIA.

[TpuBenuTe MPUMEPHI ITIEMEHTOB, KOTOPHIE BMECTO THAPOKCOCOIIEH 00pa3ytoT OKCOCOJIH.
3a cyer yero 370 npoucxoant? Hanummure rpapudeckue Gopmyisl: xaopuia
okcocypbMbI(I1]); cynbdaTa okcoTuTaHa; XJI0pUIa JUOKCOYpaHa.

[TpuBenuTe MpUMep KUCIOT, OCHOBAHUN M COJIEH, U3 KOTOPBIX HENIB3S MOTYyYUTh THIPO- H
THUAPOKCOCOJH.

Kax MOXHO OCYIIECTBUTH CIEAYIOIINE MTEPEXOAbl B IPSIMOM M OOpaTHOM HAIlPaBICHUH:
KHCJIOTa —THJIPOCOIb —CPETHSIS COJIb —TUIPOKCOCOIb — THAPOKCHIA OKCUA?
Hanummre ypaBHeHUs peakiluii, KOTOpbIE MOCIEI0BATEILHO MPOTEKAIOT MPH IMOCTE-
nenHoM jobasiennn: @) NaOH k pactBopy ruppocynbdaTa iHHKa; 0) KUCIOTHI K
pacTBOpY aTFOMHHATA KW

Kakumu nBymst crioco6amu MOYKHO TIOJTYUUTD: a) CyJIbPUI MEIU U3 METAIUTAYECKOU
Meu; 0) XJIOpHU ATFOMUHUS U3 METATHIECKOTO ATFOMUHUS?

Hanummure ypaBHEHUS peaKIluii, Py MOMOIIU KOTOPBIX MMEPEUNCICHHBIE HIKE COITU
MoryT ObITh niepeBesieHbl B cpeaaue: (CUOH),SO,4, Ca(HCOs3),, [AI(OH);]2SO4,
Crg(OH)4SO4.

«Ctpoenue atoma. [leproanyeckuii 3aK0H U NEPUOANYECKAS CHCTEMA XUMHYECKHX
jemeHTOB /.. MeHaeneeBay

Yro HA3BIBAIOT IMPUHIUIIOM HCOMMPEACTICHHOCTH U COOTHOIICHHUEM HCOHpC,I[eJ'IeHHOCTI/I?



2. IlpuMeHHMO 1 TIOHSTHE TPASKTOPUU ABMKEHUS K MUKpouyacTuiiam? Yem 3to onpene-
JSETCSI U KaKOE MOHATHE €r0 3aMEHSET?

3. 3. HeompeneneHHOCTh MOJIOKEHUS SJIEKTPOHA PaBHA!

4. a) 10 m; 6) 1 em. Kaxoii Oy/eT P 3TOM HEONPEICIICHHOCTh B HMITYJIbCE U
CKOpOCTH?

5. HeomnpeaeneHHOCTh B CKOPOCTH JICKTPOHA paBHA 108 cm/c. Haiture COOTBETCTBYIOIIYIO
HEOIPeIEeNICHHOCTh B MOJIOKEHUH 3JIEKTPOHA.

6. IlorpemHoCTh B onpeeIcHUH TOJIOKEHUS AIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 um.
Kakoii 6yzeT npu 3ToM NOrpeuIHocTh B onpeaeneHuu ckopoctu? Jljis BToporo ciyuas
cpaBHuTe AV, BBIpQXKEHHYIO B KM/C, CO CKOPOCTBIO JABIKEHHSI AJIEKTPOHA T10 TIEPBOH
opoute bopa.

7. CKopoCTb ABMKEHHSI AJIEKTPOHA T10 TIEpBOH OOpOBCKOi opbuTe paBHa 2187 km/c. Eciu
MOTPEIIHOCTD B OTIPENIEIICHUN CKOPOCTH paBHA | KM/C, TO KaKoil OyAeT Ipu 3TOM
MOTPEIIHOCTh B ONpe/eieHnu KoopArHaThl? CpaBHUTE €€ CO 3HAUEHHUEM pajinyca
OpOUTHI.

8. Caer uMeeT NBONCTBEHHYIO MPUPOAY, IOITOMY SHEPTUs (POTOHA MOKET OBITH BhIpaxKeHa
IByMsl ypaBHeHusimu: E=hv u E=mc’. Haiinure orcroa B3auMOCBA3b MEXKY JJIMHOU
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit porona. [lomyunte ypaBuenue ne bpoiins, 3aMeHuB
¢dotoH 0001 MukpodacTuliel. [louemy KopmycKyJIsipHO-BOJIHOBOM Ayaln3M CBOMCTBEH
TOJIBKO MUKpOYacTHIIaM?

9. Kaxkoe skcniepuMeHTaIbHOE MTOATBEPKACHUE HAIIa TUTIOTEe3a J1e Bpoiis 0 BOIHOBBIX
CBOICTBaX MUKpPOUYACTHIL?

10. Yemy paBHa ne0OpoitieBcKas JJIMHA BOJIHBI 3JIEKTPOHA, IBUKYILErOCs CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

11. Yemy paBHa macca (poToHa kpacHoro csera (X=648 um)? CpaBHUTE ee C Maccoi

12. snextpona (9,1 1-10%8 r).

13. Yemy paBen umnynbce (GoToHA I cBeTa ¢ A=485 HM?

14. Dueprus hortoHa paBHa 5 10 Jx. Haliiute nivHy BOJHBI 3TOTO U3iIydeHus. Yemy
PaBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC U1l pOTOHA ¢ 3Hepruet 6,7 rB?

15. Ecnu atom renus umeet sHepruto 0,04 3B (3Heprust TenaoBoro ABMKEHUS IPU KOM-
HaTHOI TemIneparype), To Kakoi OyeT COOTBETCTBEHHO JeOpoiiieBcKas JJIMHA BOIHbI?

16. Yro Ha3pIBatoT sHepruel nonnzanun? Kakas BennunHa uMeeT ¢ Hel OJJMHAKOBOE M-
cioBo€ 3HaueHne? B KakuX eJUHMIIAX OHU U3MEPSIOTCA?

17. Yemy paBHO YMCIIO BCEX BO3MOXKHBIX MOHU3AIMOHHBIX TOTEHIINAJIOB [l JAHHOTO aTOMa
U UTO SIBJISICTCS IPUYMHONW YBEITMUEHUS UX 3HaueHH B psny: 11<Ix<ls...?

18. Kak 3aBuCHT BeMYMHA HOHU3AIIMOHHOTO TIOTEHIIMAIA OT 3HAYEHUS JUTSI AJIEKTPOHA
[JIaBHOT'O KBAHTOBOTO YMCJIA U YEM 3Ta 3aBUCUMOCTH 00YCIIOBJIeHA?

19. Kak MO>XHO 110 9KCIIepUMEHTATHHO HAalICHHBIM HOHU3AIIMOHHBIM MTOTEHIHAIaM yC-
TAHOBUTH HAJMYUE B aTOME JIEKTPOHHBIX CIIOEB U YHUCIIO 3JIEKTPOHOB, KOTOPBIE OHU
conepxar? Ilokakute 3T0, MOJIB3YSICh 3HAYCHUAMHU ITUX BEIHUUH [t Oeprntust: 11=9,3;
1,=18,2; 1;=153,7 u 1,==217 3B.

20. Kak 10JDKHBI OTIMYATHCS APYT OT Apyra HOHU3AIMOHHBIE IOTEHIIMAIBI AaTOMOB: a)
HATpHS U XJI0pa, 0) Kajaus ¥ KPUNITOHA, B) OepriLus U Oapusi?

21. Yto Ha3BIBAIOT CPOJCTBOM aTOMa K JIEKTpOHY? {715 KaKuX 3JIEMEHTOB ATa BEIMYUHA
uMeeT HauOoJIblIee MONOKUTEIFHOE 3HAUEHUE U [T KaKUX OTpULIaTeIbHOE 3HaUeHue?



Kakue sxcniepruMeHTanbHble JaHHBIC YKA3bIBAIOT HAa HEBO3MOKHOCTh CYILIECTBOBAHUS
MHOT'03apsIIHBIX MPOCTHIX HOHOB?

22. Kakoil BBIBOJI MOXKHO CIEJIaTh O CBOMCTBAX DJIEMEHTA 110 3HAYEHUIO I HEFO HOHU-
3aI[MOHHOTO MOTEHIIMAJIA U CPOJICTBA K SJIEKTPOHY?

23. YTto Ha3bIBAIOT a0COTIOTHOW U OTHOCHTEIBHOM AJIEKTPOOTpHIaTeIbHOCThI0? Kak mo
3HAYEHUIO 3TOW BEJIMYUHBI MOKHO, CYJIUTh O HAMPABJICHUH CMEIICHUS 3JICKTPOHHOMN
MJIOTHOCTH TIPH 00pa30BaHUU CBS3Ei?

24. Yto Ha3BIBAIOT CTEIICHBIO OKHMCIICHUS DJIEMEHTA U YeMY paBHa UX o0Ias cymma B
MOJIEKYJIE U HOHE?

25. I1pu BBICOKMX WJIM HU3KUX 3HAUCHUSX CTENEHb OKUCICHUS dJIEMEHTa MOXKET OBITh paBHA
3apsiy ero CBOOOIHOTO MPOCTOro HOHA?

Tema: «XumMuueckas CBA3bL»
Memoo eanenmmnuvix cesaszeul

1. MoJKeT I JJTMHA CBS3M OBITH PABHOW CYMME PaIiyCOB JIByX aTOMOB, KOTOPBIE €€ 00-
pasytor? [lokaxkuTe u 00BACHUTE Ha IpuMepe MoJteKyitbl Hyp, 3Has, uro r/H/=0,053uMm, a
d/H- H/=0,0741Mm.

2. Beruucnure suepruto ¢ -csizu C-C, ecnu crapaaptHas Temiora oopazoBanus C-H u3
ra3oo0pa3HbIX yriepoja 1 BojopoJia paBHa -2815 kJ>x/Moib, a sHeprus o-csizu C-H
paBHa - 411,3 x/[x/morb.

3. DOueprus nuccouuanuu HJ pasaa 298,4 k/[x/Mons. MoxHO i1 pa3noxuts HI Ha ame-
MEHTBHI IIPH 00Jy4eHNUHU YIbTPaPHOIETOBBIM CBETOM A = 2 100 m? Kakyro snepruro
HAJI0 3aTPATHTH, 4TGB! Pasnoxuth 5107 1 HI?

4. Tloyemy MakcHMaslbHasi KOBaJICHTHOCTb (hocopa MOXKET ObITh paBHOM IISTH, a y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

5. B pamkax teopun BC 00bCcHUTD, TOUEMY Y OOJIBIIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOMN
BaJICHTHOCTBIO €€ 3HAUEHHUs pa3nyaroTcs Ha 27

6. Jlns Kakux 3JI€eMEHTOB, UMEIOIIUX IEKTPOHHBIE KOH(PUTYpaLly BHEITHETO CJI0s aToMa
3s?p?, 4s* p*, 55°p°, 65’ p° XapaKTepHbI IEPEMEHHAs YETHAs U IEPEMEHHAs HEYETHAs
BaJICHTHOCTb?

7. Ha ocHOBaHHMH Pa3HOCTH AJIEKTPOOTPHUIATETLHOCTA ATOMOB DJIEMEHTOB YKaXKUTE, KaK
A3MEHSETCS CTENEHb HOHHOCTH cBsA3U B coeanHennsx HF, HCI, HBr, HJ?

8. PaccuuraiiTe 3¢ (eKTUBHBIE 3apsIbl aTOMOB BOJIOPO/Ia U XJI0pa, 00pa3yroIuX KOBa-
JIEHTHYIO HOJIIPHYIO CBA3b, €CIIU 3y MONIEKYIbI HC1 paBen 3,410% KoM, a umna
cBsa3u H- C1 paBHa 1,2710%% m.

9. Kak MOXHO OOBACHUTH, YTO AMMHUAK U TPUPTOPU a30Ta, UMEIOIIUE OJAUHAKOBYIO M-
paMuIanbHyI0 (OpMY U COAEPIKAIME aTOMBI SJIEMEHTOB C IPUMEPHO OJMHAKOBBIM



10.

11

12.

b)

c)
d)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

pa3IMYHeM B SJIEKTPOOTPULIATEIIBHOCTH, CYLIECTBEHHO Pa3IMYalOTCS 110 BEJTHINHE
qunonsHeX MoMentoB:  p (NH3) = 0,49 « 10 Kim, u(NF3)=0,07-10"%° Ko m?

Kak cornmacoBaTs Manyr moJsspHOCTh CBs3u B Mosiekysie CO (i1 = 3,33 103 Kmm) co
3HaunTeNbHbIM paziauureM B 30 C u O D0(C)=2,5; 30(0) = 3.,5.

. Mmuna cBsi3zu H-F paBua 0,092 uM, a monsipHocTh coctabisiet 45%. Haiiaure p/H-F/.

Y CTaHOBUTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOUINX MOJIEKYII:

COS, COCl,, CF4, SiF¢”;
NHs;, NO,", PH?, PO,*;
st, SClz, SF4, SOze;
Cl,0, ClO;™ ClO, 7, JOg”.

[TokaxwuTte BnusiHUE HEMOACNEHHBIX dNeKTpoHHbIX nap /HII/ na dopmy monexyn BrFs,
SF4, JCl; ", JFs. IIpeackakute /9KBaTOpUAIbHOE WM aKCcHalbHOe/ pacmoioxenue HIT.

Memoo monexkynapusix opoumaeil.

Kak Ha ocHoBe Teopun MO onpeaensitoT KpaTHOCTb CBSI3U MEXY JBYMsI aTOMaMu?
[IpuBeauTe mpuMepsl.

Kak teopust MO 00BsICHSIET HEBO3MOXKHOCTE 00pa3oBaHus MOJIeKyl Hep, Be,, Nej.

Kak teopust MO 00bsicHsieT: a)quamaraetusm Monekyi N, Fp; 6) mapamaraerusm By u
02.

CocTaBuTh 2Hepretudeckyto auarpammy MO gacturr NO*, NO u NO™ 1 cpaBHHTH HX
KpaTHOCTh U Eg;?

CocrtaButs 3Hepreruueckyto quarpammy MO u AO monekyssl LiH Kakue opouranu B
HEH SBJISIFOTCS CBS3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIIMMH ?

VY kakoit monekynbl Ny ninu CO Gosnbliie 2HEprusi JUCCOUANn?

OO0bscHUTE, TOYEMY OTPBIB OHOIO AIEKTpOHa OT MoseKybl CO MpuBOAUT K OC1ald-
JICHUIO CBSI3U , a 0T MoJekyinbl NO™ k e€ ynpouHeHuto ?

Honnas cease.

Temneparypa miasienus CaCl,=780°C, CdCl,=560°Q pamuyc Ca pasen 0,104 Hwm,
Cd—0,09 aM. OOBACHUTH pa3InUne TEMIIEPATYP IJIABICHUSI.

[Tpu nepexoxne ot CSF k CsJ Temrieparypa miiaBiieHUs] KPUCTAIUIOB YMEHBIIASTCS.
OO0BsICHUTD HAOTIOJAEMBIN X0 U3MEHEHHUS TEMIIEpaTypPhl TUTABJICHHS.

OOBSICHUTH HEYCTOMUMBOCTH TuApokcuoB Meau (1) u cepedpa ().

OOBSCHUTD C TIO3UIIHIA IPEICTABICHHUMA O MOJISPU3ANMHA HOHOB MEHBIIYIO YCTOMYUBOCTh
AuCl; B cpaBuenuu ¢ AuCl.



25. KoCO3 mnaButes ipu 890°C 6e3 paznoxenus, Ag,COs3 pasnaraercs yxe npu 220°C.
OOBSICHUTH yKa3aHHOE pa3INyue.

26. BaCl, B BomHBIX pacTBOpax AMCCOLUUPYET MOaHOCTRIO, @ HYCl, moutn He mucco-
uupyeT. OOBSICHUTE 3TO Pa3InYKMe B CBOWCTBAX COJIEH.

27.Yt0 Ha3BIBAIOT JAOTIOIHUTEIBHBIM MOJSpU3aAMOHHBIM d(pdekToM? OOBACHUTD, KaK €ro
2+ .
Hajuure B coequHenusx HY™ nemaer okcun HQO menee ycroitumBbiM, ueM okcua ZnO,
HECMOTPS Ha OOJBIINI painyC HOHA PTYTH.

28. Kakoe coenunenne tepmuuecku 6osee ycroirunbo: a) PbCO3; u CaCOs, 6) HgCly u
PbCly, B) FeCls u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

MesxicmoneKkynapuoe e3aumooeiicmeue.

29. Uem 00BsICHSIETCS pa3HOCTh TeMIiepatyp kunenus azora (-195,8°C), kucnopona (-
183°C) u ¢propa (-187,9°C)? Ilouemy HAMHOTO OTIMYAETCS OT HUX TEMIIEpaTypa
kuneHus xyuopa (-34°C)?

30. Yem 0OBSCHHUTD Pa3HYIO SHEPTUIO BOJOPOJHBIX CBS3CH.

31. Kak u moueMy U3MeHseMCsl arperaTHOe COCTOSIHUE MPOCTHIX BELIECTB IPU KOMHATHOM
Temneparype B psany grop-iion. Kakoe arperatHoe cocTosiHME JOJIKEH UMETh acTar?

32. YeM 00BSACHUTH, UTO TEMIIEPATYpa TUIABICHUS BOIbI 3HAYUTEIHHO BBIIIE TEMIIEPATYPhI
riaBneHus propoBonopoaa (-83°C), XOTs AUMONBHBII MOMEHT MOJIEKYIIBI BOJIBI
-2 -2
(0,61-10 S Ki-m) mensbie, uem monexynst HF (0,636-10 ’ Ki-m).

Tema: «CTpoeHHe 1 CBOHCTBA KOMILJIEKCHBIX COEUHEHUIN)
1. Kakwne coequHEHUS MOXKHO OTHECTH K KOMITIEKCHBIM?

2. Tlonb3ysch MONOKEHUSIMHI KOOPAMHAITMOHHON Teopun BepHepa maiite onpeaeneHus
CIIETYIOIIUM MOHITHIM: a) KOMIUIEKCO0Opa3oBaTeb, 0) TUTaH/bl, B) KOOPAUHAIMOHHOE
YHCII0 KOMILJIEKCOO0pa3oBaress, I) BHYTPEHHsISI U BHEUTHSS cepa KOMIUIeKca.

3. Kak omnpenenstorcs 3apsi KOMIDICKCHOTO HOHA U CTETICHb OKHCIICHHS
KOMILTIEKCOOOpa3zoBatens?

4. Kakas cBsi3b MeX/1y CTPOCHHEM aTOMOB 3JIEMEHTOB U X CIIOCOOHOCTBIO K
KoMIUIekcooOpa3zoBanuto? [IpuBennre npruMepsl THIHYHBIX KOMIUIEKCOOOpa3oBaTeIeH.

5. HpI/IBeI[I/ITe IMPUMEPDBI TUIIUYHBIX JIMTAHAO0B. Kakne JIMTaHAbl HA3bIBAKOTCA
MOHOJCHTAaTHBIMU U KaKHEC HOJ'II/I,I[GHTaTHBIMI/I?

6. Kaxoe BiusiHHE TOJDKHO OKa3bIBaTh Ha 3HAYEHUE KOOPAMHAIMOHHOTO YHCIIAa YBEITHUCHHUE
paauyca u 3apsja:; a) KoMIiekcooopaszopartens, 0) muranaoB? Kakum COOTHOIIEHHEM



JIBYX CHJI, ACHCTBYIOIIUX MEXKY IICHTPATbHBIM aTOMOM M JIMTaHAAMH M MEXTY CAMUMU
JUTaHIaMH, ONIPEACIIAECTCS KOOPAMHAIMOHHOE YUCI0?

7. IlpuBenurte mpruMepbl KOMIUIEKCHBIX COEAMHEHUN:

1) ¢ KOMIUICKCHBIM aHHOHOM,

2) C KOMIUIEKCHBIM KaTHOHOM,

3) SIBASIOIIUXCS HEAJICKTPOIUTAMH.
[aiiTe UM Ha3BaHHUE.

8. aiiTe onpeneneHue U MPUBEAUTE MPUMEPBI OCHOBHBIX TUIIOB KOMILIEKCHBIX
COCTUHEHUN.

9. VYKaxuTe OCHOBHEIE BBl U3OMCPUHU KOMIIJICKCHBIX COGﬂHHCHHﬁ. HpI/IBC,I[I/ITe IIPpUMCEPBLI.

10. Kak ¢ mo3uiuii MeTo/1a BaJeHTHBIX CBSI3€i OOBSICHUTH 00pa30BaHUE CBSI3EH MEXITY
KOMIUIeKCooOpa3zoBaTeneM u nuranaamu? Kakue opOuTanu nHeHTpaabHOro aToMa MOT'YT
OJIHOBPEMEHHO Yy4acTBOBATh B 00pazoBaHuu cBsizei? UeM 310 onpeaensiercs?

11. Kakyto reoMeTpu4ecKyr0 KOHGUTYpaLUI0 UMEET KOMIUIEKCHBIN HOH IIPU 3HAYCHHUH
KOOPIMHAIIMOHHOT'O YUCIIa KOMILUIEKCcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIINE TUIIBI THOPUANU3AMY OpOUTAIICH.

12. Kakue KOMIUIEKCHBIE COeAMHEHUS Ha3bIBAIOTCS BHEIIHEOPOUTATIbHBIMU U
BHYTPUOPOUTATIBHBIMU? UeM 00bSICHSACTCS UX pa3iIuyHas IPOYHOCTh?

13. TTo KaKuM dKCIIEPUMEHTAIBHBIM TAHHBIM HAXOJIST YHCIIO HECTIAPEHHBIX DJICKTPOHOB B
komruiekcax? IlpuBeanure npumepsl.

14. Kakue KOMIIIEKCHI Ha3bIBAIOT BEICOKOCITMHOBBIMU M HU3KOCIHHOBBIMU? YKAXKUTE
napaMeTpbl, KOTOPBIC ABJIAIOTCA IJISI HUX O6H_[I/IMI/I " pa3jInUHbIMHU.

15. Kakas Teopust nosyyusia Ha3BaHUE TEOPUN KPUCTAIUIMUECKOTO Nojs? Yem oTinnuaeTcst
oHa ot merozna BC?

16. Yro Takoe SHEprHs paculeTyIeHHs KPUCTALUTHISCKAM TI0JIEM, OT Yero OHa 3aBHCHT?
Kakue paxTopsl onpenenstoT nojoKeHne JUraiia B ClIeKTPOXUMUYECKOM psity?

17. Kak TKII 06bscHsA€T 3aKOHOMEPHOCTH U3MEHEHHUS YCTOMUYNBOCTH KOMILJIEKCHBIX
COeTUHEHNN?

18. Ucxonst u3 TKII, 00BACHUTH OKpAaCKy KOMIUIEKCHBIX COSMHEHHH.
19. Yro sBnsieTcst KOMMYECTBEHHON XapaKTePUCTUKON YCTOMYUBOCTH KOMIIEKCHBIX
20. noHos?

21. KakoBO COOTHOIICHHE MEX Ty OOIIeH KOHCTAHTON HECTOMKOCTH U KOHCTAaHTAMH,
XapaKTePU3YIOIIMMH OTACIbHBIC CTaJIUH MTPOIecca TUCCOIMAIIMHA KOMIUIEKCHOTO HOHA?

22. Kakoe BIusiHUE OKa3bIBACT KOMILUIEKCOOOPa30BaTEeb Ha CBS3H B KOOPIMHUPOBAHHBIX
okouio Hero Monekynax HyO u NH3?



23. [IpuBenuTe mpuUMephl, TOKA3bIBAIOIINE BIUSHUE KOOPIMHAIIMN HA OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIE CBOWCTBA KOMILIEKCOOOPa30BaTelIsl.

24. CocraBbTe KOOpAMHAIMOHHBIE GopMyItbl cienyromux coeaunennii: 2NH4Cl-PtCly,
K2C204 'CUC204, KC"AUC|3, 2C&(CN)2 'FE(CN)z, (NH4)4F€‘(SO4)2.

25. Boansiii pactBop mepBoro u3omepa coctasa Pt(SO4)(OH)2-4NH3 umeer pH=7,a 0,1 M
pactBop BToporo uzomepa - pH = 13,3 nipu 25°C. Ilo pe3ynbTaTram OmnbiTa COCTaBbTE
KOPJIMHAIMOHHBIE (OPMYITBI 000UX U30MEPOB.

Tema: «Hauana XxumMmu4yeckod TEPMOIMHAMMUKI

1. Ha kakyro BeJIMYUHY OTINYAECTCA U3MEHEHUE YHTAJIBIIUU OT U3MEHEHUS! BHYTPEHHEH
sHepruu cucteMbl? B kakux cnyuasx AH=AU u Qv=Qp?

2. 3aBHCHUT JIM U3MEHEHHE SHTAIBIIUU CUCTEMBI OT TeMIIepaTyphl?

3. Kakwue cucreMbl Ha3bIBalOT KOHACHCHUPOBaHHBIMU? [louemy 1711 HUX OOBIYHO OIYCKaIOT
orpaHuYMBarolIe yciaoBus V=CONst u p=const?

4. Kakoii 3aK0H SIBJISIETCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero ¢GopmMyaupoBKy.

5. Ilepeuncinure cneacTBus, BhITEKaOMME u3 3akoHa ['ecca. J{s kKakux ornpeseseHnii OHu
HCIOJIb3YIOTCSl B TEPMOXUMHUUYECKUX pacyeTax?

6. CornacHo npunuuny beptno (1867) xumuueckue peakiiuu caMOpPOU3BOIBHO MPOTe-
KalOT B CTOPOHY BbIJICJICHUS TEIJIOTHI, T.€. B CTOPOHY YMEHBILICHUS SHTATbIUU. SBisercs
JIM 3TO MPABUJIO OOLIUM UM OTPAHUYEHHBIM?

7. Kaxoii ¢pyHKIMEN COCTOSHUS XapaKTepU3yeTcs TEHACHIHMS CUCTEMBI K TOCTH)KEHHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMaJIbHas
0ecropsII0YHOCTh paclpeleIeH s YaCTHIL?

8. B M301MpOBaHHOIA CHCTEME BCE CaMOITPOU3BOJIbHBIC TIPOIIECCH TPOTEKAIOT B CTOPOHY
yBenuueHus oecropsaaka. Kak usmeHsieTcst mpu 3ToM 3HTpomnus?

9. Kak u3meHsieTcst 3HTPOIMsI CUCTEMBI 3a CUET NPAMOM U 00paTHON peakluii Ipu CUHTE3e
aMMHuaka?

10. Kak u3mMeHseTcst SHTPOMHUS CUCTEMBI C MIOBBILLICHUEM TEMIIEPATYPhI, B pEaKLUsIX CUHTE3a
U pa3JIokKeHUs BEIeCTB?

11. Kak BiusieT Ha SHTPOIUIO CUCTEMBbI 00pa30BaHUE Tra3000pa3HbIX MPOTYKTOB?

12. Kak u3MeHseTCsl SHTPOIHS CUCTEMBI TP UCTIAPEHUH, KOHICHCAIINH, YBETUICHUN
naBiieHust, (ha30BbIX Mepexoaax?

13. [Touemy np¥ TUTABJICHUH BEIECTBA TEMIIEPATYpa OCTACTCsl TIOCTOSIHHOW HECMOTPS Ha TO,
YTO B ATO BpeMs TEIJIOTA K CUCTEME MOABOIUTCS?

14. Kakumu 0THOBpEMEHHO JCHCTBYIOIINMH (PaKTOPAMHU OIPEEIIIeTCs] HAIPABICHHOCTb
XUMHUYECKOTO Ipoiiecca?

15. Kakyro TeHJIEHIIMIO CUCTEMBI BBIPAXKAET: a) SHTATIBIMUHBINA (haKkTOp, 0) SHTPONUIHHBIN
daxTop? Kakast pyHKIMS COCTOSIHUSA CUCTEMBI JaeT KOJTUYECTBEHHYIO XapaKTEPUCTUKY
OJIHOBPEMEHHOTO BJIMSIHUSI TOTO U Jipyroro ¢akropa? Kakum ypaBHEHHEM 3TO
BBIpaKaeTcs?

16. Yro HaspiBaroT sHepruei ['m66ca? Kakum oOpa3zom nzMeHeHue 310 BeaunuuHbl (AG)
YKa3bIBaeT Ha TEPMOJUHAMHUECKYIO BOZMOKHOCTh HJIM HEBO3MOKHOCTD
CaMOIIPOU3BOJIBHOTO NpoTekanus npouecca? Kakoe 3Hauenne AG onpeznenser
PaBHOBECHOE COCTOSIHUE CUCTEMBI?
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Tema:

[Tpu xakom cootHomennn AH u TAS: a) cuctema Hax0IUTCA B paBHOBECHH, 0) XH-
MUYECKHH IPOLECC HAIIPABIIEH B CTOPOHY AK30TEPMUUYECKON UIIU SHIAOTEPMUYECKON
peakuuu?

Uem 00bsCHSAETCS BO3MOKHOCTD HIOTEPMHUYECKHIX PEAKIINA U TOUYeMy OHa BO3PACTAaLT C
YBEJIMUEHUEM TeMITepaTyphi?

DOHTaNbIUMHBIM WM SHTPONUMHBIM (PaKTOPOM OIpEIesieTCs HallpaBIeHne XUMUYECKUX
peaxkuuil Npyu o4YeHb HU3KUX TeMIiepaTypax?

[ToueMy npu HU3KHUX TemIiepaTypax U B KOHJICHCHPOBAHHBIX CUCTEMaX BO3MOKHOCTb
MPOTEKaHUs PEaKIMil onpeenseTcs B OCHOBHOM ToibKko 3HakoM AH? Cornacyercs iu
3TO ¢ npuHUUNoM beptio?

Bo3MOXHO T caMOTIPON3BOIBHOE TIPOTEKAHUE MPSMOU PEAKIIUH, €CITU P TIOJI0KH -
TeJIbHOM 3HaYeHuu AS: a) AH>0, 6) |AH|>|TAS|?

CrannaptHas Tersiora oopasoanusi NH; u PH;3 paBua coorBercrBenno —46,2 u +5,0
k/[x/mMomnb. Kakoil crnefyet cienath BBIBOJ U3 3TUX JJAHHBIX 00 OTHOCUTEIBHOM yCTONYH-
BocTH Mosiekyn NH; u PH3?

[Ipu cxxuranuu rpadura odpazosaincs okcua yriaepoaa (IV) maccoii 8,86 r. Beruucaute
terioTy oopaszoBanusi CO;, u3 anemenToB. TemnoBoit apdext peakuuu AH= -79,2 kI x.
Crangapraas Temtora oopaszoBanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJIx/monb. Terora pasznoxenuss MgCO3; na MgO u CO, AH=+100,7
k/[x/Monb. Vicrionb3ys 9TH JaHHbBIE, HalauTe TeruioTy obpa3zoBanus MgCO; u3
HIIEMEHTOB.

«KHHeTHKA H MeXaHU3M XHMHYECKHX peammﬁ»

Peakuust unet no ypasaenuto 4NH; +50,=4NO+6H,0. Kak u3smeHurcs ckopocTs pe-
aKIINH, €CIIM YBEJIMUUTD JIaBJieHue B 2 paza?

Peaxnus mexnay BemectBamMu A u B Belpaskaetcs ypaBHeHneM 2A+B=2C. HauanbHas
KOHIIeHTpaIus BemectBa A pasHa 0,3 Monb/m, a BemjectBa B — 0,5 monb/n. Koncranra
CKOPOCTH peakiuy pasra 0,8 1°/Monb’MuH ", PaccunTaiiTe Ha9aIbHYIO CKOPOCTB TPSIMON
PEaKIMH U CKOPOCTH 110 HCTEUEHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIUs
BenlecTBa A ymenbinaercs Ha 0,1 Moub.

Paznoxxerne N,O Ha MOBEpXHOCTH 30J10Ta TPU BRICOKHX TeMIIepaTypax MpoTeKaeT o
ypaBHeHH0: 2N20=2N,+0, KoHcTaHTa CKOPOCTH JTAHHOH peakiuy paBHA 5-10™
a/monemuH nipu 1173 K. Hauaneras konuentpanus N,O 3,2 mons/n. Onpeaenure
CKOPOCTh PEaKIIMH TIPH 33TAHHOW TeMIIepaType B HAYAJIbHBI MOMEHT W B TOT MOMEHT,
korna paznoxures 25 % NO.

Peakmmst unet o ypasaenuio 2NO+0,=2N0O,. HavaasHbIe KOHIICHTPAIIUN pearu-
pytonux Bemect 0buH (M0Jb/11): C(NO)=0,8; C(02) =0,6. Kak u3MEeHUTCS CKOPOCTH
PEaKIuu, €CITU KOHIICHTPAIIMIO KUCIOpoAa YBEIUYUTH 10 0,9 MOJIB/IT, 2 KOHIIEHTPAIIHUIO
oKcuIa a3ora 10 1,2 Moab/n?

JlokaxuTe, 4TO peaklus B3aUMOAECHCTBYS MyPaBbHHOTO ajlbJAETUAA U IEPOKCUIA BO-
J0pojia ¢ 00pa3oBaHHEM MYPaBbHHOM KHCIIOTHI U BOJBI SIBJISIETCS pEaKIeil BTOpOro
NOpsIJIKa, €CJIM Yepe3 2 4 Mocie Hayalla peakius 3asepiumiach Ha 50 %, a uepes 2 4 40
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MUH KOHIICHTpaIlUs MypaBbUHON KHCIIOTHI cTana 0,285 moib/n. Ucxoaabie
kouneHTpanuu HCOH u H,0, onunakoBs! u paBHbI 0,50 MOJIB/I1.

PaccunTaiiTe KOHCTAHTY CKOPOCTH PEAKIIMU TIEPBOTO MOPSAKA, YYUTHIBAS, YTO 32 25 MUH
peakuus npoxoauT Ha 25 %, T. . mpopearupoBaia YeTBepTasi 4acTh BEIIECTB.

5 -1
KoHcTaHTa ckopocTH peakuuu epBoro nopsiaka pasta 2,5-10™ ¢, Kakoe konndectBo
OCTaHeTCsl HerpopearnpoBaBuM yepe3 10 4 nocine Havyasna peakuuu? HavdanpHas
KOHIIGHTpaLus paBHa 1 MOJIB/1I.

CKoJbKO BpeMeHU HE00X0IUMO ISl TpoxoskaeHus Ha 60 % peakiy BTOPOro mopsaka,
€CJIM MpHU TOH ke Temreparype 3a 20 muH peakuus nporekaet Ha 30%? HauanbHbie
KOHIICHTPAIIUU UCXOHBIX BEIICCTB OJMHAKOBBI U PABHBI 2 MOJIB/I.

Koncranrta ckopoctu HeKoTOpoit peakumu npu 273 u 298 K paBHa cCOOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haitnure TemnepaTypHblii KO3 (OUIIMEHT CKOPOCTU PEAKITUH.

Bo ckonpko pa3 yBeIM4IHUTCS CKOPOCTh pacTBOpeHus xene3a B 5 %-noit HC1 npwu no-
BBIIICHUU TeMIepaTypsl Ha 32°, eclii TeMIepaTypHbIi kK03 pULIMEeHT CKOpoCcTH
pacTBOpeHUs paBeH 2,87

[Tpu 393 K peakuust 3akanunBaercs 3a 18 MuH. Uepes CKOJIbKO BPEMEHH 3Ta PeaKIus
3akoHuuTCS 1pu 453 K, eciiu TemriepatypHbiil K0O3(G(OUIIMEHT CKOPOCTH PEAKIK PaBeH
3?

Onpenenure TemnepaTypHblid KO3((UIUEHT CKOPOCTU PEAKIUH, €CIIH MPU MOHUKEHUU
TEMIEPATYpBbl, Ha 45° peakuus 3aMeUInIach B 25 pas.

KoHcTaHTsl cCKOpOCTH peakiuu neporo nopsaka npu 288 u 325 K cooTBETCTBEHHO
pPaBHBI 21021 0,38 ¢*. KakoBsr TeMIepaTypHbId KOAPPHUIUEHT CKOPOCTH ITON peaKIiuu
Y KOHCTAaHTa CKOPOCTH 3TOM peakuuu npu temneparype 303 K?

[Ipu HEKOTOPOM TeMIlepaType KOHCTaHTa PABHOBECUS TEPMUYECKON AUCCOLMALIMHI
N204=2NO,; K=0,26. PaBHoBecHas konuentpauus NO; paBna 0,28 Monb/n. Beruucnure
pPaBHOBECHYIO U TIepBoHavaNbHYI0 KoHIeHTparuu NoO,4. Kakas maccoBast nons B %
ATOTO BEIECTBA MPOIUCCOIMUPOBANIa K MOMEHTY YCTAaHOBIICHUSI PABHOBECHSI?

[Tpu cunTese pocrena nmeer mecto papaoBecue peakuuu Cl,+CO=COCI,. Onpenenure
UCXO/IHBIE KOHIIEHTPAIIMH XJIOpa U OKCUIA YIIIEpO/a, €CIH PaBHOBECHBIE KOHIIEHTPAIH
pasubl (Moais/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumuueckoe papaoBecue peakiuu COCl,=CO+Cl, ycTaHOBHIOCH TIPU KOHIIEHTPAITHIX
pearupyromux BeriectB (Moiib/1): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
CUCTEMY J00aBWIH XJIOP B Koiu4decTBe 4 MoJib/1. OnpeenuTe HOBbIE pABHOBECHBIS
KOHI[EHTPAIIUU PearupyIONINX BEIIECTB MOCIE CMEIICHUS PAaBHOBECHSI.

PaBHOBECHBIE KOHLIEHTPALIMU BEIIECTB, YYACTBYIOIIUX B PEAKLIUHU

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Mosb/n): C(kucaorsr) = 0,02;
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C(crmmpra) = 0,32; C(3dupa) = 0,08; C(Boap1)=0,08. Kakumu ctanu paBHOBECHbBIC
KOHLEHTPALUHU TI0CJIE CMEUIECHUS] pABHOBECHS BCIIEICTBUE YBEIUUYEHUS KOHLEHTPALUU
C,HsOH B 4 paza?

Tema: «PacTrBOpbI»

Kakwue BelecTBa Ha3pIBalOT 3JIeKTpoauTamMu? Uem oTiInYaroTCsl UX BOAHBIE PaCTBOPHI OT
pPacTBOPOB HEIIEKTPOIUTOB?

Yro Ha3bIBAIOT H30TOHUYECKUM K03 durrenToM i? KakoB ero ¢pusuueckuii CMbICIT U
METO/IbI SKCIIEPUMEHTAILHOTO onpeaeneHus? OT Kakux (pakTOpOB 3aBUCST 3HAUCHHS 1?7
Kakumu ycnoBusMu onpezensercss BO3MOKHOCTD JEKTPOIUTUYECKON T CCOLMALUN
BemecTBa? Kakas BenmmunHa XxapakTepu3yeT HOHU3UPYIOUIYIO CIIOCOOHOCTh
pactBoputensa? [lokaxure MexaHU3M pacnaja YacTHIl paCTBOPEHHOIO BELIECTBA Ha
WOHBI.

Byner nu oguHakoBo# aseKTpudecKasi MPOBOJIUMOCTb BOJHBIX U CIIUPTOBBIX PACTBOPOB
OJIHOTO ¥ TOTO K€ BELIECTBA MPU OJTHOM U TOM ke KoHLeHTpauu? OObsICHUTE.

Kakue BennyuHbI SBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOMN MpoIiecca AIEKTPOIIn-
TUdeckoil quccouuanuu? Jlaite ux onpenenenus. Kakyro u3 HUX U HOYeMy Ha3bIBAIOT
MOCTOSIHHOW BEJIMYUHOM?

Ha xakue rpynmsl ycJI0BHO JEJAT JIEKTPOJIUTHI 10 BEIMYMHE CTENIEHU UX AUCCOLUALUM?
IIpuBenuTe npuMeEpPHI IPEACTABUTENIECH dTUX TPYIIIL.

Kak 1 nouemy BiusieT Ha CTENEHb JUCCOLUALUY CJIA00I0 AIEKTPOJINTA BBEIECHHUE B €TI0
pacTBOp OJJHOMMEHHOTO MOHA U pa30aBiieHHE pacTBOpa?

[Touemy KOHCTaHTa ANEKTPOIUTUUECKOM TUCCOLMALINY SBJIsIeTCst Ooiee yao0HOi xa-
PaKTEPUCTUKOM JIEKTPOJIUTA 110 CPABHEHHUIO CO CTENEHBIO JUCCOLUALIH?

Kak Bnusier Ha pacTBOPUMOCTD BEILIECTBA BBEJCHUE B €r0 HACBIIICHHBIA PacCTBOP OA-
HOMMEHHOT'O MOHa?

B kakux cny4asx MpoUCXOJUT PAaCTBOPEHUE OCATAKOB C 00pa30BaHUEM KOMILIEKCHBIX
COEIMHEHUN?

. BeimaieT i1 ocaIok MpH CAMBaHWK HachlmeHHbIX pacTBopoB: SrCl, u CaSOy; CaCl, u

SrS04?

B kaxoii mociie1oBaTeIbHOCTH JOKHBI BBITAATh OCAJIKH, €CITH K pacTBOPaM, CO-
JepIKaIuM HOHBL: 1) Ca2+, Baz+, Sr**u 2) CI', I', Br, mocTeneHHO MpuOaBiIsTh: K
nepomy pactBop Na;SOa, a ko Bropomy pactBop AgNO3?

Kakas u3 aByx coneil 6ombiie pacTBOprMa U Bo cKoiibko pa3: CaSO, umu BaSO,4, BaCO3
unu SrCOs, Pbl, wnu PbCl,?

OcraneTcs v mpo3paunbsiM GrIbTpat u3-moxa ocaaka PbCl,, eciu k Hemy 100aBUTH
pacTBOp MOAUA KAJIHs?

B naceimennom pactsope Pbl, koHmenTpanus noaum noHoB paBHa 1,3 107 moup/n.
Haiinue KOHLIEHTpaIi0 HOHOB Pb?* B 5TOM pacTBope.

B naceimennom pactope Mgs(PO,), oobemom 10 11 comepsKUTCs COJIb Maccoit 3 T.
Brruncnute ee pacTBOPUMOCTD U HaIUTE MOJISPHBIE KOHIICHTPAIIUH KaXKJ0TO MOHA B
3TOM PacTBOPE.

Uem ompenensercs CTENeHb CMEIIEHUS pAaBHOBECHS TUCCOIMAIIMH BOBI TIPU PACTBO-
PEHUU B HEU COJIH, CITOCOOHOH K THAPOIH3Y?

Bcerna 1 HeHTpanbHOCTh PACTBOPA COJIM YKA3bIBAE€T HA OTCYTCTBUE THAPOIIH3a?
OOwbscHure.
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Tema:

Jnst pacTBOpOB Kakux cojel pH nMmeeT Takoe ke 3HaueHue, Kak i Boabl? [Tokaxure
sto Ha mpumMepe NaCl u CH;COONHy,.

Kakue u3 coseil He noBeprarTcs ruIpou3y, U €ClIy MOABEPratoTCs, TO 110 KAKOMY
THUITY. K,S0,4, Na,Se, BaS, RbNOg, ZnCh, KzSOg, KC'Og, HCOOK, NaClO4, KBrO?
Jns xakoit conu pH pactBopa 6yzaer umers 6onbiiee 3Hadenne: NaNO3 i NaNOg,
CH3COOK umn CH3COONH,, KCIO unu KCIO3?

JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(ATOB, CyIb(OUTOB U CYJIb(HIOB I11e-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIU3Y.

Kaxkune nBe paBHOBECHBIE CUCTEMBI B pACTBOPAaX KUCIIBIX COJIEH OMPENEAIOT JUIsl HUX
3Hauenue pH? Yto sBiisieTcst MpUYUHOMN IeT0UHOM cpebl st pactBopoB NaHCO; u
kucnoii st pactBopoB NaHSO3?

Jlig Kakux coJied TUJIPOIN3 IPOXOAUT CTyneHaMu? YeM onpeensercs uX YUcio U Kak
M3MEHSAETCS MHTEHCUBHOCTh THPOJIN3a OT EPBOM CTYNEHH K MOCIeaHEH?

[Touemy manuHoOBas okpacka (eHondTagerHa B pacTBOpE alleTaTa HaTpUsi CTAHOBUTCSA
0oJiee UHTEHCUBHOM MPU HArPEBaHUM PACTBOPA U CHOBA OJIEIHEET MPHU €ro OXJIKICHUH?
OObscHUTE TPUYUHY U3MEHEHUS CTENICHH TUAPOIIN3a COJIeH MpU HAarpEeBaHUU UX pac-
TBOPOB, OCHOBBIBAsICh Ha 3aBUCUMOCTHU JUCCOIIMAIIUU BOABI OT TEMIIEPATYPBI.

UTo Ha3bIBAIOT KOHCTAHTOM ruiposu3a Ke. 3aBUCHUT JIM 3Ta BEJIMYMHA OT: IIPUPOJIBI COJIH,
KOHIICHTPALlMN pacTBOpa, TeMnepaTtypsl? Yem onpenensiercs: O0IblIee Wik MEHbIIee
3HaueHue Ke 11 pa3nuyuHbIX cojeit?

«OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE PC€AKIUH U IJTCKTPOXHUMHUYECCKHUE MTPOUECCHD>

ITokaxkxute YCJIOBHOCTb TCPMUHOB «IIPUHUMACT» U «OTHACT>» DJICKTPOHBI IIPU OIIPCAC-
JICHUHU CI)YHKI_II/Iﬁ OKHCJIHUTCIIA 1 BOCCTAHOBUTCIIA. Hoquy TaKas YCIIOBHOCTb BO3MOJKHa?

YTo HaA3BIBAIOT COprDKGHHOfI OKHCIIMTEIbHO-BOCCTAHOBUTEILHOM r[apoﬁ " CKOJIBKO UX
AOJIKHO Y4aCTBOBAThH B OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM peaKI_[I/II/I? quy
COOTBCTCTBYCT KaXKAasl U3 HUX?

Yto Ha3BIBaIOT OKHCIUTEILHO-BOCCTAHOBUTEILHBIMU KOB(I)(I)I/ILII/IeHTaMI/I? Kakue MCTO/bI
CYIICCTBYIOT IJIA UX OHpe,[[CJ'ICHI/I}I? ITokaxkute CYIITHOCTB KAXKI0TO U O6’LHCHI/ITC, B
KaKux CliydasdX U Mo4YeMy OJWH U3 HUX MPCANOUYTUTCIIBHCE APYTroro.

MeHSI0TCSsl MM OCTaIOTCs OCTOSIHHBIMU 3apsiJl U aTOMHBIA COCTaB MOHOB, YYaCTBYIOIIUX
B OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiusax? Bo3MoKHO U mpeBpallieHne NpocToro
MOHA B OKCOAHMOH WJIM 00OpaTHBIN mporiecc?

Ecnu kucnora, B3siTast B U30BITKE, Y9aCTBYET B PEaKIIUU KaK OKUCIUTENb WA BOCCTA-
HOBUTEIb, TO COBMAJIAET JIU sl Hee K0d(DPUIIMEHT B MOJIEKYIIPHOM YpaBHEHUU
PEaKINK C OKHCIUTEIFHO-BOCCTAHOBUTENbHBIM? Pa30epute 3TH ciiydau Ha mpuMepax
B3aUMOJICCTBUS: MEIU C Pa30aBICHHON a30THON KUCIIOTOM, COMSTHOM KUCIIOTHI C
}II/IXpOMaTOM Kausl.

OOBsICHUTE TPUYUHY PE3KOTO PA3INYHUs OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
nByx MetaiioB 1 rpynmsl [IC, Haxogsumxcst B 5-M nepuoe.
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Hanummre ypaBHeHus noiaypeakuuii 1 HOHHO-MOJICKYJISpHbIE YpaBHEHUS, KOTOPBIMU
MOTYT OBITh BBIPQXKEHBI MTPOLIECCHl OKUCIIEHUS U BOCCTAHOBJICHUS B BOJAHBIX PAacTBOPAX,
UIYIIUX 10 CIEAYIOIINM CXeMaM:

KC10 + KJ + H,SO4—
KBiO3+ HC1 — BIiCls+
KC103+ KNO; —»KCI + ...
KCIO + KJ + H,0— KC1 +

Ilokaxkxute BIUSHHIE CpCabl Ha MPOTCKAHNUEC OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX pealcunﬁ
Ha OpUMCPC U3MCHCHUA OKHCIIMTEILHON €MKOCTH [epMaHraHar - MoHa.

Kakumu KucjioTaMu MOXKHO TIOJIb30BATHCS JJIsI CO3AHUS CPEJIBI PU TIPOBEACHUH
Red-Ox peakmuii? [Touemy ¢ 3TOM 1E/IbI0 IPUMEHSIIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHUCIIOTY?

CriocoOCTByeT JIM KUCJIasi Cpejia: a) OKUCICHUIO KATHOHOB JI0 OKCOAHUOHOB; 0) OKHC-
JUTEIHHOMY JCHCTBUIO OKCOAHHOHOB?

Dnekmpoonvle NOMEHUUANbL U HANPABIEHUE OKUCTUMETbHO-60CCHAHOGUM ETTbHBIX
peakuyuu

Kakue OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CUCTEMBI HAa3bIBAIOT IETEPO- K TOMOI'CH-
HI)IMI/I? LITO ABIISACTCA HpH‘IHHOﬁ BO3HUKHOBCHUS CKA4YKa ITIOTCHIIHMAaJIa B CUCTEMaAX
niepBoro tumna? Y IaeTcs JIM AKCIIEPUMEHTAIBHO ONPEICITUTh €r0 a0COMIOTHOE 3HAUCHUE,
OTHOCHTEJIbHOE 3HaueHue?

qu JOJIPKHBI OTJINYAThHCA )prr oT I[pyra JIBC OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIC
CHUCTEMBI JIA TOI'O, T~ITO6I)I X MOXHO 6BIJ'IO HUCIIOJIIB30BaTh HpI/I COCTaBJICHHUU
raJbBaHUYECKOTO dJIEMEHTA?

Kaxkyro nndopmaruio coaepxut 371eKTPOXUMUUECKHUI PSIJT CTAHIAPTHBIX DJIEKTPOIHBIX
MOTEHIIMATIOB O CpaBHUTENHHOUM akTUBHOCTH BD 1 O® mertamnor? [louemy oH gaet Bo3-
MOHOCTB O11eHUTh DJ[C raqpBaHHYECKUX 3JIEMEHTOB, COCTABJICHHBIX U3 JIIOOBIX Tap
METaJLIOB?

[Toyemy BOIOPOIHBIN STEKTPO/I B MMApe ¢ MEAHBIM MOTYIJIEMEHTOM SIBIISIETCS aHOJIOM, a B
rnape ¢ HUHKOM - KaTo1oM?

W3 gersipex metamioB Ag, Cu, AU u Sn BeIOEpHTE T€ Mapbl, KOTOPHIE TAIOT HA-
MeHbIIYI0 U Hanbonbiyo 3/IC cocTaBIeHHOTO U3 HUX TajbBaHUYECKOIO JIEMEHTA.

[To xakoit popMyIie MOXKHO HANTH DJIEKTPOAHBINA MTOTEHITMAT METAJIIa TIPH JTFOOBIX
TEMIIEpaType U KOHILIEHTPALlUH PACTBOPA €r0 COJH, €CIIN JUIsl HETO U3BECTHO 3HAUEHHUE
¢°? [Ipu xkakux ycroBusix @=¢°?

Kakue nzmeHeHns: KOHIIEHTpAI[Mi PacCTBOPOB COJIEH HA DJIEKTPOI€-OKUCIUTENE U
3JIEKTPOJIE-BOCCTAHOBUTEIIE MMPUBOST K YBEITUUECHHIO U YMEHbIIeHU0 D J[C?



18.

19.

20.

[Touemy B KauecTBe OKUCIUTENS Uconb3yercs XxpoM \VI\ B cocraBe noHa Cr,0/%, aHe B
2-

cocraBe nona CrO,”, u mouemy okucienue xpoma M\ 1o xpoma \VI\ npoBoaurcs B 1e-

JouHOM cpene?

Inexkmponu3s. Koppozus memannos

Kakwue snexTpoxumudeckue mpoLecchl MPOTEKaloT Ha 3JIEKTPOIaX MPH SIEKTPOTIU3E
paciiaBoB 3JiekTponauToB? [IpuBenute npumepsl.

N3 xakux mporieccoB ciaraeTcst o0mas peakiusi SJEKTPOXUMHUIESCKOTO Pa3I0KESHUS
BerecTna’?

21. Yem oTauyaercs SJICKTPOJIN3 BOAHBIX PACTBOPOB 3JICKTPOJIMTOB OT 3JICKTPOJIM3a UX

22

23.

24.

25.

26.

217.

28.

paCHHaBOB? Kaxwue nonsl u MOJICKYIJIbI, HAXOAAMUCCA B BOAHBIX PACTBOPAX coJiei MOTr'yT
BOCCTaHABJIMBATHCA HAa KAaTOAC U OKUCJIATHCA Ha aHOI[C? Hanumure YpaBHCHU
COOTBCTCTBYIOIHUX peaKI.[PIfI.

. HpI/I KaKuX yCJIIOBUAX U U3 KAKUX coneﬁ, BO3MOJXHO, ITOJYYUTH C TIOMOIIBIO 3JICKTPOJIN3a

OJIHOBPCMCHHO IICJIOYb U KI/ICJ'IOTY?

Haiite hopmynupoBky 3akoHOB Dapajes U UX MaTeMaTUYeCKue BeIpaxenus. Yto Ha-
3piBatoT unciom Papanes F? Uemy paBHa 3Ta BeJIMYKMHA B KyJIOHaX U amIep-dyacax?

Bcerna nu macca BpIIETMBILIETOCS Ha 3JIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJIMYECTBY
MPOLLIEIIETO Yepe3 dIEKTPOJIUT deKTpuyecTBa? SBISETCS JIM 3TO HAPYIIEHUEM 3aKOHOB
dapanes? YTo Ha3bIBAIOT BHIXOIO0M 110 TOKY \BT\?

ITpu snexrponuse pactBopoB AGNOs3, CuSO4, BiCls, Haxoasmuxcst B mociea0BaTeIbHO
COEZIMHEHHBIX 3JIEKTPOJIN3epax, BhIIEINIOCH 5,41 cepebpa. Haiinure maccy
BBIJICJIUBLIMXCS TIPH 3TOM MEJIU ¥ BUCMYTA.

OanHAKOBO I OTHOUIEHHE K KOPPO3UH TEXHUUYECKOTO M XMMUYECKH YUCTOrO MeTalia?
YeM BbI3bIBaCTCSA KOPPO3Usl OOBIYHOMN cTamu?

CoBmnagaer v cpaBHUTENbHAS OIIEHKA CIIOCOOHOCTH K KOPPO3HHU XKelle3a U aTFOMUHUS TI0
3HAUEHUIO UX CTAHAAPTHBIX DJIEKTPOTHBIX TOTEHIMAIOB U 110 UX MOBEJICHUIO B KOHTAKTE
¢ BOJOIt?

Kakue CYHIICCTBYIOT CITIOCOOBI 3allUThl MCTAIJIOB OT KOppO3I/II/I? KpaTKO H3JI0XKUTEC
CYIITHOCTb KaXXKAO0T'O U3 HUX.

Ilpumepnutit Komnaekm 3a0anuil 011 KOHMPOALHBLIX pAOOmM NO OUCYUNIUHE
Tema: «OcHOBHBbIE MOHSITUS U 3aKOHBI XUMUHU. OCHOBHBbIE KJIACCHI HEOPTAHUYECKHX
COeIMHEeHUI»

Bapuant Nel

Omnpenenute SKBUBAICHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.



2. It HekoToporo Metaiia coeauusercs ¢ 8,89t 6poma u ¢ 1,78r cepsl. HaliguTe 3xBHBa-
JICHTHBIE Macchl OpoMa u Me, 3Hasi, YTO IKBUBAJICHTHAsI Macca cepbl 16,0r/MOIb.

3. Hanumure ypaBHeHHs peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:
SiO+C Ca HCI 02 Ca3(P0O4)2
Caz(POs), 1200°C A t°C B c D E
4, Harmmmure rpadgudeckue hopmyisl coequHeHnid U qaite ux HazBanus: H,O,, SnO,,

H3PO4, Hy52053, (CUOH)2CO3, NaH,AsO,.

5. Kaxkoit 00beM kuciioposia cienyeT 100aBUTh K M3 Bo3nyxa (21% O3), uToOBI coneprka-
HHE B HEM KHCJIOPO/1a MTOBBICKIIOCH 10 25%.

6. Omnpenenure GopMylly OJHOTO U3 KPUCTAIIOTUIPATOB Cyib(aTa HATPHs, €CIM €ro Macca
IIPU MTOJIHOM 00€3BOKMBAHUH YMEHbINUIAch Ha 47%.

7. Hanummte hopmyiiel cosield, COOTBETCTBYIOIIUX CIICAYIOLIMM JBOHHBIM okcuaam: PbyOs
u Pb30,4. HazoBure ux.

Bapuant Ne2
1. Omnpepenute SKBUBAIICHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenute Maccy cepbl, 00pa3yroIIeics MpU B3aUMOICHCTBHH CEPOBOJIOPOIa KOIHYE-

cTBOM BemecTBa dkBuBajenTa 0,01moib ¢ nu30bpITKOM KoHIeHTpupoBanHOH HNO;
3. Hanummre ypaBHEeHUs peakiuil, COOTBETCTBYIOIIMX CIEIYIOIIEH CXEME:
Feg(SO4)3 —p Xy —P FeCl, —p» Xo — P F6304 <—X3 —b» F62(504)3

4. CocrtaBbTe QopMmysbl (3MIHpUYECcKUe rpagruuecKkre) BCeX BOZMOXKHBIX cosel 00pa3o-
BaHHBIX T'MJIPOKCHJIOM MarHusl 1 XpOMOBOU KHCIOTOH. [laiiTe Ha3BaHUS COJISIM.

5. K 50m1 cmecu B 2-x okcuaax yraepoja gooasmwiu 100Mi kuciopoaa U mogoxriu. B
pe3ynbTaTe peakiuu oot 00beM razoB ymeHsinmics Ha 10%. Bece 00beMbl Ta30B U3MEPSUTHCH
P OJMHAKOBBIX YCIOBUSAX. OnpenenuTe 00beMHBIN COCTaB HCXOIHBIN CMeCH.

6. [Ipu TepmuueckoM paznoxkeHnn okcuaa Mapranua (I1V), B3storo maccoit 0,435, Beie-
JIUJICSL KUCTIOPOJ ¥ 00pa3oBajics Ipyroi okcu maprania maccoit 0,382r. Kakosa ¢popmyna
3TOrO OKCcuAaa?

7. Uto Ha3bIBAIOT SKBHBAJIECHTOM BemecTBa? [Ipr KakoMm yCIIOBHM SKBUBAJICHT UACHTUYEH
caMOM JacTHUIIE BellecTBa?

Tema: «Ctpoenue atoma. [leproanyeckuii 3aK0H ¥ NePUOIUYECKAS CUCTEMA XUMMU-
yeckux djiemenToB JI.A. MeHnaeaeeBa»

BapuanT Nel

1. Yrto HaA3BIBAIOT MPUHOUIIOM HCOMPECACICHHOCTHU U COOTHOIICHUEM HCONIPCACIICHHOCTHU.



2. Jis ckoapkux AO cymma N+1=8? EcTh 11 Takue OpOUTAIH Y SJIEMEHTOB IIEPHUOTUIECKOM
cucTeMbI? ATOMBI, KAKHX JJIEMEHTOB UMEIOT HauOOJIbIlIee 3HAUeHHE CyMMBI N+|?

3. Harnumure snexrponHo-rpadudeckue popmyinsl: Cr, CI+°, Te?, Th.

4, Harnumure snexTponHbie (OpMYIIbI e1e HEOTKPBITHIX 351eMeHTOB Nel08, Nel13 u yka-
JKUTE, KAKOE MECTO OHM 3aiiMyT B IEPUOANUYECKON crcTeME.

5. CKOpOCTh ABMIKEHUS AJICKTPOHA 10 TIEPBOM O0POBCKOi opOouTe paBHa 2187 km/c. Ecnu
MOTPENIHOCTh B ONPEEICHUN CKOPOCTH paBHa 1 KM/c, TO KaKoil OyJeT Mpu 3TOM HOTPEIIHOCTD B
omnpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAYCHHEM pajnyca OpOUTHI.

6. Tlosicuute IIPUYHUHY pa3jindus B BEJIMYMHAaX NOHHBIX PAANYCOB JIA N303JICKTPOHHBIX
nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OOBsacHUTE 0000 HU3KYIO YCTOWYMBOCTh COEIMHEHUN P-3JIEMEHTOB 6-1Iepro/ia B BbIC-
et C.O.

Bapuant Ne2
1. [IpumMeHUMO 11 MOHATHE TPACKTOPUH JIBUKEHUS K MUKpouyacTuiam? Yem ato onpenens-

€TCS U KaKoe IIOHATHE €0 3aMEHSCT?

2. YKaKuTe 3HAYCHUE KBAHTOBBIX YHCE JIJISl BHEIIHUX JICKTPOHOB B aTOMaX JJICMEHTOB C
MopsIIKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanumwmre snextponno-rpaduyeckue Gpopmyssr: Pd, Zr? s2,

4. Ha ocHOBaHMM yueHHs O CTPOEHUH aToMa OOBSICHUTE, TOYEMY SHEPreTUYEeCKHi S-
HOIyPOBEHB BKIIFOYACT OJIHY OpPOHTAIb, P-TIOAYPOBEHB - TPH, (-0 ypOBEHb - MATH U f-
MOJYPOBEHB - CEMb. YKaXXUTE MAaX YUCIIO 3JIEKTPOHOB Ha 3TUX MOJAYPOBHSX.

5. Uemy paBHa 1eOpoiifieBcKast IMHA BOJTHBI 2JIEKTPOHA, ABMXKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 0) 2187 km/c?

6. DHeprust HOHU3ALKK MPH NOCIIEA0BATEILHOM OTPHIBE 3JEKTPOHA OT aToMoB M( cocras-
astiet: E1=733, Ex=1447 u E3=7718 x/I)x/mMoinb. Uem 00BsICHUTB pe3koe Bo3pacTanue Ez?

7. Kakyto cTpykTypy A0TKEeH UMeTh BocbMOo# niepruoa? [ToBTOpseT U OH MOIHOCTHIO
ceapMoi mepuoa?

Tema: «XumMnueckasi CBA3b»
Bapuant Nel

1. UeM 00BSICHUTE HEBO3MOKHOCTE 00pazoBanusa 100% MOHHON CBA3H U YEMY IIPUMEPHO
Yy
paBHa O0JId KOBaAJICHTHOCTHU B HanOoJiee NOHHBIX 6I/IHapHI)IX COC}II/IHGHI/IHX?

2. Y cTaHOBHTE MTPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJICKYJI U HOHOB, ONPEICIIUB
opOuTa M MeHTpabHOTO atoma B ux Tum ruopuausamun: NF3, NO;', PHs, PO43‘.



3. Kak 10/mKkHBI MEHSTHCS 3HaYeHHE MOMEHTOB ITUIIOJIeH MoJieky B psaay: a) CIF-BrF-1F; 6)
NH3-PH3-ASH3?

4, [Tonsipu3yemMocTh Kakoro u3 HOHOB Ooutbiie: F nmum Br, S unu Tez', Cl' wm I"? O6bsc-
HUTE MPUIHHY.

5. Trn. s NaF=997°C, MgF,=1398°C, AlF3;=1040°C, SiF4=-90°C, PF5=-94°C, SF¢=-56°C.
OOBsACHUTH HAOIIOAaEMYIO 3aBUCUMOCTh. OOBICHUTE pe3koe pasiauuune Tt AlF; u SiFy
CUHMTAs, YTO MOJIIPHOCTH CBA3H paBHOMEpHO yMmeHbinaercs oT NaF k SFe.

6. YeM 00BICHATE 3HAUUTENLHO Oosiee Beicokre T1ur. U TK. BOABI U INIABUKOBOU KHUCIOTHI
110 CPaBHEHHIO C TEMH, KOTOPHIE TOJKHBI COOTBETCTBOBATh MX MOJISIPHBIM Maccam?

7. DNEeKTpUUECKUA MOMEHT AUMOJS MOJeKynbsl HyS paBen

0,31 '10_29KJ'I'M, a HZSe-O,08-O'29KJ1-M. Omnpenenure, Kak OTHOCATCS JITMHBI TATIONECH 00enX
MOJICKYI.

Bapuant Ne2

1. [ToueMy npu HaJIMYMK OJHOMN CBS3H MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O-
cBs3pt0? Ilpu Kakux ycnmoBusix oOpaszyercst - ¥ O-CBs3H?

2. CkoJbKo cBsi3eii y aroma cepbl B Moiiekyiie SO2Cl,, y yriiepona B monekyne COCly; kak
3TO COTJIACYETCsl C TUIIOM THOpUIN3aUu?

3. Kakas monekysa moxert cymiectBoBath u mouemy? ClFs, FCls, Brls, IBrs.

4. Kak n3mensiercs nonsipusyroiee AeiCTBIE HOHOB S-3JIEMEHTOB BTOPOi rpymnmsl oT Mg k
Ba 1 moueMy 3T0 NpUBOAUT K MOBBILIEHUIO TEPMUYECKOH YCTOHUNBOCTH MX KapOOHATOB B TOU
K€ MOCJIEeI0BAaTEIbHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O6bsicHiTE TPHYUHBI H3MECHEHHSI STOM
BEJINYHUHBEL.

6. Kakoe coenunenue 6onee repmuuecku ycroiunbo? PhCO3 umun CaCOs; PbCly nim
PbBI’4.
7. Paccuuraiite a3 dextuBHbIN paguyc noHa Na B kpuctaiuie NaF, eciii KOHCTaHTa peleT-

KU €ro paBHa 2,31-10™ u, panuyc uona F~ paBen 1,33-107%% w.

Tema: «Havana xumuuyeckoi TepmoauHaMuki. KuHeTuka U MeXaHU3M XHUMHYECKHX

peakuuin»
Bapuant Nel
1. JluxpoMaT aMMOHUS ITPU HATPEBAHUHU PaA3JIaraeTcs Mo peaklvu:

(N H4)2CI’207(T)=N2T(I‘) + 4H,0(T) +Cr203(T) AH° X p =-503 x/Ix



CKOJIbKO HEPIHH BBLACTUIOCH IPU PA3I0KEHUH HEKOTOPOM MOPLUU AUXPOMATa aMMO-
HUS, €CJIM Macca TBEPOro ocrtaTka Ha 10r MeHblIe MacChl UCXOIHOTO BEILIECTBA.

2. OHnraneius oopazoBanus H,O,(T) U3 mpocTeix BemecTB paBHa - 136,1 kJ[>x/Moib, 3H-
TaJIbIUS TUCCOIMAIIMU Ta3000pa3HbIX BOJIOPOJIa U KUCIOPOAa COOTBETCTBEHHO paBHbI 432, 490
k/[/Monb. Berauciure suepruro cszu O-H B mepokcuae Bogopoia, MPUHSIB YHEPTHio cBsizu O-
O paBHoii - 138,07 xI>x/MOb.

3. Omnpenemure AH98 1 AU cuctembr: 4NH3(r) + 302(r) = 2N2(T) + 6H20(k)

4, [Tpu Temneparype 100°C ckopocTh OAHOM peakuu B 2 pa3za 00JIbIlle CKOPOCTH BTOPOHA.
TemmnepaTypHbIil KOAGOUIIMEHT CKOPOCTH TIEPBOM PEAKIIMK PaBEH - 2, BTOpoi - 4. [Ipu kakou
TEMIIEPATYPE CKOPOCTH 00EUX PEAKIMil BBIpaBHUBAIOTCS?

5. Kak n3MeHuTCs naBlieHHE B CHCTEME IepBOHaYaIbHO coaepxanieir HBr u Oy, eciu k Mo-
MeHTY HacTyruieHus paBHoBecus: 4HBI(r) + Ox(r) = 2H,0(r) + 2Bry(r)  mpopearuposaiio 10%
HCXOJIHOTO KOJIMYECTBA KUCIIOPO/Ia, a paBHOBEeCHbIE KOHIeHTpauuu [HBr]=0,6 mons/m;
[0,]=0,36 momb/n?

6. Bo CKOJIBKO pa3 clleyeT yBeIMYUTh KOHIIEHTPALMIO BellecTBa By B cucreme:
2A;( 1) + By(r) = 2A,B(1)

UtoObl Ipy yMEHBIIIEHUU KOHIIEHTpAIMK BelecTBa Ay B 4 paza CKOPOCTh IPSIMOU peak-
LMY HE U3MEHUWIIACH?

7. Jlnia nekotopoit peakiuu AG°>0. Kakue 13 npruBeIeHHBIX YTBEPKIEHUHN NPaBUIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI cMecu IpeodIaAatoT NPOAYKThl PEaKIUy; I') B
PaBHOBECHOW cMecH MPpeodIIaaloT UCXOIHbIE BelecTBa?

Bapuant Ne2

1. ITpu BoccTanoBnenuu 80r okcuaa xkeneza(3) adroMuHueM Beiaenutes 426,3 k/[x tera.
[Tpu cropanuu 5,4 r MeTaUIMYECKOTO aIOMUHUA BbiienuTcs 167,3 k/x tenna. Ha ocHoBanuu
ATHX JaHHBIX, UCIIOJIB3Ys 3aKOH ['ecca, BIUMCIUTE dHEepreTudyeckuil apdext npu odpasoBanuu 1
MOJTh OKcHa xemne3a(3).

2. AH®45, MgO(kx) 1 COx(r) cootBercTBeHHO paBHa- 601,8 u -393,5 x/x/Monb. TemnoTa
pazioxenus MgCoz xa MgO u CO, IH=100,7 xJI>x/Mob. Vicrionib3ys 3TH TaHHBIC, HAlIuTe
terioTy oopaszoBanus MgCO; U3 3J1eMEeHTOB.

4. Boruncnuth TemnepaTypHbiii KOAGGUIUEHT CKOPOCTU PEAKIINH, €CIIH KOHCTaHTa CKOPO-
cru ee ipu 100°C cocrasisier 6:107, a mpu 150°C -7,2:1072,

S. Jly1s Toro uyToObl yBenUuuTh B 216 1 256 pa3 ckopocTs peakunu cuate3a NHs, Bo ckoiib-
KO pa3 HaJl0 MOBBICUTH B MEPBOM ciiydae KoHUeHTpauuto Hp, a Bo Bropom nasnenue? Kak
W3MEHUTCS] CKOPOCTh PEAaKIUU MPU yBeJIUUeHUH AaBiaeHus B10 pas?

6. Cucrema C(rpadur) +CO,(1) = 2CO(r) AH® =172,5 xJIx



Haxonutcs B paBHOBecHH. YKa3aTh: a) Kak u3MeHuTCs coaepxanue CO B cucteme npu
HOBBINICHUH t U IIpru HCU3MCHHOM I[aBJIeHI/II/I? C YBCIMYCHUCM JaBJICHHUA ITPU HCU3MCH -
HoU Temrieparype? 0) I3MEHUTCS 71 K p MPH MOBBIIICHUHU OOILETo TAaBICHUS 1 HEU3-
menHoi t? [Tpu yBenmuenuu t? [1pu BBenenuu B cuctemy karanuzaropa? OTBeT 000CHO-
BaTh.

7. Xumnueckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + [(1)

Y CTaHOBHTH MPH CIAEAYIONINX KOHIEHTpausaxX: (A) = 6Moub/1, (B) = 2mons/m, (C) =
4momw/n, (1) = 3monb/11. B paBHOBECHYIO cucTeMmy A00aBwim 4 Moib/i1 BeniecTBa B. Bri-
YHCJIMTh HOBBIC PABHOBECHBIC KOHI[CHTPAIMH BEIICCTB.

Tema: «PacTrBOpbI»
Bapuant Nel

1. PactBop coumepxkut 0,1moas CaCl, u 0,1momp AICI; B 211 pactBopa. KakoBa mossipHast
koHuentparus uoxa Cl” B pacrBope?

3
2. pH 1-10™ H pactBopa c1aboro 0 JHOKHUCIOTHOIO OCHOBaHUs paBeH 9. Brruncnure KoH-
CTaHTY JAUCCOIMAIIMA OCHOBAHHUS.

3. VYKka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neHTpauuu pH 6ompie uian menbine. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3nekTponuToB: KoSe u Ky Te; NazsPO4 u NagHPO,.

4, Haitaure crenens ruaponausa cojieid v 3HadeHne pH 11 ux pacTBOpOB KOHUEHTPALIMHU
0.1moms/n: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , npu 25°C paBHo 2107 . Bremamaer mm ocanox Ag,Cr,07 ipu cMemmBanum
paBHbIx 00BemMoB 0,051 pactBopoB AGNO3 1 K,Cr,07? CreneHb TUCCONMAIIANA YTHX
ANEKTPOSIUTOB paBHa 90%.

6. Boeruncnuts a u (H+) B 0,3M pactBope yKCYCHON KHCIOTHI (K=1,8-1O'5). Kaxne 3nauenns
NPUMYT 3TH BEJIMYHHEI 1Tociie 1obaBienus K 171 pactBopa kuciotsl 0,2moms CH3COONa?
Koadpunment akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYITE HCXOIS
U3 TOJISIPU3AIHOHHBIX MTPEICTABICHHH.

Bapuant Ne2

1. PactBop conepxkut 0,1monb - skBuBanenToB (NH;)3PO4 B 200Mi1 pactBopa. KakoBa mo-
nspHas koHenTparus nonos NH;" B pactBope?

2. Boruncnute pH 0,001H pacTBOpa CEpHOIl KUCIIOTHI.

3. VYkazaTh, HE TPOU3BO/ISI BEIYMCIICHU, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOW KOH-
neHTpanuu pH 6omnbine uan menbiie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX cBOMCTB 3s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos u NaClO.



4, Kakue BenmnuuHbBI ABJISIOTCS KOJMYECTBEHHON XapaKTEPUCTUKOM MPoIecca dIEKTPOIIU-
TUYeCKOU aucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HuUX v noyemMy Ha3bpIBalOT
MOCTOSIHHOW BEJTMYUHOM?

5. Haiigure crenens ruapommsa NalOs u NalO B pactBopax xonunentparwu 0,1mous/n. 13
MOJTyYEHHBIX JAHHBIX CACNANTe BHIBOJ O CPABHUTEIBHOU CHIIC KHCIIOT, 00Pa30BaBIIMX ATH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10""%.

6. Brmagaer mu BaSO,4 npu noGaBieHnu pacTBopa cepHOM KUCI0Th 00beMoM 100mi1 mpu
koHueHTpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobeMa, eciiu MoJsipHast KOHIICHTPAIUS
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2mMo16/11.? Byaer nu 1o6aBneHHOE KOJTMYECTBO CEPHOM
KHCJIOTHI 9KBUBAJICHTHBIM WM N30BITOYHBIM?

7. Ckonbko Mois NH,Cl cenyer no6asuts x 11 0,1M pacreopa NH,OH(K=1,8-10) wis
TOTr0, 4T00BI KOHIIEHTpanust noHOoB OH™ cTana yucnenHo pasna Ka? YcioBao npumem
f(NH;H=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE P€AKIIUHA U IJICKTPOXUMHYECCKHUE IIPO-
HecCbD

Bapuant Nel

1. 3aKOHYUTH COCTABIICHHE YPABHCHHUS PEAKIIUHU H 110100paTh KO3()PUIIUEHTBI TPOCTEHIITIM
cnocobom: SO,+H3As04+H,0—H3ASO3+...

2. Hanummre ypaBHEeHUs peakiuii U oa00pars KodQUIMEHTHI JIEKTPOHHO-HOHHBIM Me-
TOIOM.: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CocTaBuTh B MOJIEKYJIIPHOM (pOpME ypaBHEHUE PeaKIiu: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0,
4. YeMy paBHa MOJISIpHAsi Macca SKBUBAJIEHTA [IEPMaHTaHaTa KaJus KaK OKUCIUTENS, €ClIU

3TO BEIIECTBO B MPOIECCE PeaKlii BOCCTaHABIUBaeTCs: a) 10 cynbdara mapranna (II) 6) no
JTUOKCHIa MapraHiia B) 1o Manranara kanus KoMnO,4?

5. Byner nu paboTath raJbBaHMUYECKHUI 3JIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyskennsix B 1 u 0,11 pactBopsl KOH mipu 25°C, eciu kaxyIuast CTeneHb AUCCONUAINH
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%7?

6. T"anpBannueckuii PJIEMEHT
(-)2Cr/2Cr3+ | H,SO4 | (Ph) 3Ha/6H" (+)

00pa3oBaBIICICS IPH KOPPO3UU XPOMa, OTIATHHOTO CO CBHHIIOM, JIA€T TOK CHIION OA.
Kaxkast Macca XxpoMa OKMCIIUTCS U CKOJIBKO JIMTPOB BOJIOPO/IA BBIICTUTCS 32 55¢C paboThI
3TOrO 3JIeMeHTa?

7. MenHblii KyJIOHOMETP COECIMHEH MOCJIEI0BATEIBHO C JIEKTPOJIU3EPOM, B KOTOPOM UJIET
anexTposin3 BogaHoro pactBopa AGNO3 Ha yrobHBIX AJIEKTPOIaxX (IalTe MOJHYIO0 CXEMY
nporeccoB, mpoucxoasamx npu iekrponuze AGNOs3). Ha kaToae B KyTOHOMETpPE BBIICIUIIOCH
192r menu, a B anexrponuzepe 450r cepedpa. Onpenenure BHIXO 110 TOKY B 3JIEKTPOJIU3EPE.



Kaxoit 00beM 3aiiMeT BLIAEIMBIIAICS KUCIOPO/, ECIIM 3TOT 00beM u3Meputh pu 10°C u
nmasieduu 9730311a?

Bapuant Ne2

1. 3aKOHUYHUTH COCTABJIEHUE YPABHEHUS PEAKLIUH U I0A00paTh KOAPPUIMEHTHI IIPOCTERIINM
criocobom: H,SO4+KI+KCIO;—KCl+ls...

2. Hanummmre ypaBHEHUS peakiuil U mogo0paTh KO3(QPHUIIMEHTHI 3JIEKTPOHHO-HOHHBIM Me-
tonoMm: H,SO4+H>,S+KMnO4—S+...; HNO3;+FeS,—

3. CocraButh B MOJIeKYJIsipHOU opMe ypaBHeHHE peakiuu: NoHg+l,—No+I

4, Kakyro mMaccy amoMuHAS MOKHO OKHCIUTE ¢ momoinsio 0,11 0,250 K,Cr,07 o peakiuu
A|+KzCI’zO7+HzSO4—>A12(SO4)3+Cr2(804)3+KzSO4+H20.

5. B/IC ranbBannveckoii menu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. OmnpeaennuTe KOHICHTPALIUIO JICKTPOIUTA IPH TMOJIOKUTEIHHOM
JIEKTPOJIC, eclii KA UITMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AGNO3 nipu
OTPHUIATEIILHOM U MOJIOKUTEIBHOM 3JIeKTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHUYECKOIO AJIEMEHTA
(-) 4A1/4A1 | H0, O | (Cr) 120H/6H,0, 30; (+)

00pa30BaBLIETOCs PU KOPPO3UHU ATFOMUHHMSI, KOTOPBII HAXOAUTCS B KOHTAKTE C XPOMOM,
3a 1muH 20c ero paboThl Ha XpOMOBOM KaToJie BoccTaHoBHIIOCH 0,034 KHciaopoa.

OHpe,I[CJ'II/ITC, HACKOJIbKO YMCHBIINJIACH ITPU 3TOM MacCCa AJIIOMHUHUCBOTO 3JICKTPOAa U
4YCMYy paBHa CHJia TOKA, IIPOTCKIICTO 110 BHEIIIHEH LIENH TaJbBaHUYECKOIO JIEMEHTA.

7. Yepes cepeOpsHbIi KYJIOHOMETp MPOITyCKalld TOK B TeueHHE 34. AMIEpMeTp MoKa3bIBal
cuty Toka paBHyto 0,9A. Haiitu % norpemnocty, 1aBaeMblii aMIIepMeTpoM, €CIIi 3a 3TO BpeMsI
B KyJIOHOMETpE Ha KaToje Bblienuiocsk 12,32r cepedpa.

Tema: «CTpoeHue 1 CBOHCTBA KOMIJIEKCHBIX COEUHEHUI
Bapuant Nel

1. HasBats komriekcubie coequaenus: Ba[Cu(C,04)], [Co(NH3).(en)(Cly)]ClI,
[PtCI,][AuCly].

2. Hanucats popmynst: a) rerpaitononnnat(lll) nnaus™); 6) xaopua GpoMaTeTpaaMMu-
HakBaxpoMma(lll); B) TpHaMMHHXJIOPOAUHUTPOKOOAIIBT.

3. MoskHo 11 ocaauts nonsl Ni>+ u3 pactsopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
MoJe/mutp, coaepsxariero 0,2 Mo KCN(a=80%), eciu 100aBUTH 10™*moub cynbduma
amMonus? [Ipy Kakoil MT KOHIICHTpALMH CYJIb(PHIa aMMOHHS HAYHET BBIMAAaTh OCATOK?
(ITIP(NiS)=2:10"%).

4. OrmpezienuTe TAT THOPUIN3AINK B CICAYIONIMX KOMIUIEKCAX, a TaK e M300pasuTe ux
reomerpuueckyro Gopmyiy: [AuCly] ; [PtCly] .Uemy paBHBI X MarHUTHBIE MOMEHTHI?



5. JIist OcaskICHHSI XJIOPUA-HOHOB, COCTABJISIOIINX BHEIIHIOK chepy KOMITIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 nmotpeboBanocs 20Mmi

0,2m pactBopa AgNOQOs. ITo pe3yapTaTaM 3TOro OIBITAa COCTaBHTE KOOPAUHAIMOHHYIO (OPMYITY
COCTMHEHUS ¥ HA30BHUTE €TO.

3+
6. C JIMIraHAaMu €71a00r0 MM CHJILHOI'O MOoJIs KoMIniekchl Co ABJIAIOTCA CUJIBHBIMHA

2+ .
OKHUCIIUTEISIMH, a KOMIUTEKCHl CO”" MPOSBIISIOT BOCCTAHOBUTEIbHBIC cBOMCTBa? Kak 310
o0psacuser TKII?

Bapuant Ne2
1. HasBatb komiuiekcubie coequrenus: Na[Zn(OH),], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanmcates ¢popmynsr: a) ammuanentanuanopeppar(Il) natpus; 6) nuruapoxcoreTpa-
xsoporutatusart (IV) ammonus.

3. K 0,2m NiSO,4 no6aBunu paBubiii 00beM 2M NH3, BEIYHCINTE [Ni]2+, €CJIM CUUTATh YTO B
pactBope obpasyercst komruiekcHbIit non [Ni(NHs)s]*+.

4. B xommiexcax [CO(NO2)s]* i [Ni(CNS)s]* nuranmst 061anaror CHIBHBIM TIOIEM.
CocTaBbTe 3HEPTeTHICCKYI0 cxeMy oOpa3zoBaHus cBsizeid (MeToq BC) B 3THX KOMIUICKCAX U
YKaKUTE MarHUTHBIE CBOWCTBA KOMILJIEKCOB.

5. Omnpepenute KOOPAUHAIIMOHHOE YUCIIO (X): [Fe”Fx]'(x'z); [Fe”CIx]'(X'z).

6 7
6. Kakast anekrponHas konuryparws, d” wmu d’, qaet 6onbinee 3HadeHune Eckin aist
OKTa3IpUYECKUX BBICOKOCIIMHOBBIX U HU3KOCIIMHOBBIX KOMIUIEKCOB?

I(pumepuu OUECHKU omeema cmyOeHma npu 6blnoineHuUu KOHmp0./'le011 paﬁombl

HEeHKa TpeOoBanus Kk 3HAHUAM

OTIIUYHO MPUBEACHBl TOJHbIE TPaBUIbHBIE PELIEHHUS, OTBETHl T'PAMOTHO
apryMEeHTHPOBAHbI

XOpOIIO JIOTIYIIIEHb! HE3HAYUTEIbHbIE MMOIPELIHOCTH IIPU OTBETaX Ha BOIPOCHI,

apryMmeHranus Oblja He OJTHOM

YJIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOpPbIE BOMPOCHI JOMYIIEHBI IpyOble OMMOKH, YacTh
BBIBOJIOB HE ApI'yMEHTUPOBAHA UM apTyMEHTUPOBAHA HETPABUIIBHO

HEYJOBJIETBOPUTENbHO | oTBeThl Ha 50 u Oomee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE ApI'yMEHTUPOBAHBI WM APT'YMEHTUPOBAHbI HENIPABUIIBHO

Hpumepnble sapuanmbsl mecmoeblx 3a0anuil




Tema: «OCHOBHBbIE KJIACCHI HEOPTraHUYECKUX COEeTMHEHM D)

BapuanT Nel

1.

dopmyra KpUcTauIoTUaparTa cyiabhara HaTpuUsl, Macca KOTOPOTo MpU 00€3BOKUBAHUT
ymenbmmiachk Ha 47%

1) Na;SO4 * 2H,0  2) NaySO4 * 7H,0
3) Na,SO4 * sH,0 4) Na,SO4 * 6H,0

KapOonar kanus pearupyeT B pacTBOpe C BellecTBaMu Habopa

1) COy, SOy, H3PO,  2) CO, KOH, HC1

3) BaC1l,, HNO3, Rb,SO;  4) KHSO4, NaOH, SO;
OnHOBpEMEHHO HE MOTYT HaXOJIUTCs B pacTBOpE BelllecTBa Habopa
1)Na;SO4 u HC1 2) NaOH u H,SO4

3) NaClu H,SO,  4) NaOH u K,SO,4

OMHOBPEMEHHO B paCTBOPE MOTYT HAXOUTCS NOHBI

1) Ni?*, K*, S04, I 2) Pb?*, S, CH3COO; Ba**
3)NH,", PO,>,Ca®" F  4) A1* Fe*, COs%, Br

Y CTaHOBUTh COOTBETCTBHUE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kuciaoTa A: B3aHMOJICHCTBUE C COJIIMH MEIH C O6pa30BaHI/IeM ocaJka

2: TUAPOKCUI HATPUA b: B3aumogeiicTBHE C COIIMU 6ap1/1;1 C O6p8.30BaHI/IeM ocaJka

3: consHas kuciora B: B3aHMOJICHCTBUE C Cepoﬁ IIPpU Harp€BaHnuun

4. Cy.]'lbq)aT AJIFOMHUHUA I': B3anMoielicTBHE C IIUHKOM C O6pa3OBaHI/ICM BOAOpOOa

KonnyectBo BO3MOKHBIX couieit oopazoBanHbix H3S04 1 Al(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

IM'uapun onHoBaneHTHOTO MeTaia coaepkut 12,5% Bogopoaa no macce.
1) cepebpo  2) HaTpuit 3) nutuii 4)3010TO

Jlnokcun yriepojia MOKET pearupoBaTh C BeleCTBaMHU Habopa

1) CaO, (NH,4)>C03 pactBop, HNO3; 2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactop BaCl, 4) CuS0Q4, NH3, NaOH
OnHOBpEMEHHO HE MOTYT HaXOAUTCS B pacTBOPE BelllecTBa Habopa

1) BaCl, u NaNO;  2) BaCl, u NaBr

3) Ba(NO0s3); u Kl 4) Ba(NO3)2 u H2SO4

Kucnyio conb MOXKHO OJIy4UTh B BOJAHOW CpeJie MPU B3aUMOICUCTBUI
1) LiOH u HBr 2)CsOH u P,05



5. OaHOBpEMEHHO B PaCTBOPE MOT'YT HAXOJAUTCS MOHBI

1) Ba**, Na*, F, CO*

2) Ag*, Ca**, Br, NOs
3)Zn** ,NH,", OH , I
4) Cu®*, A, CI', SO~

6. YcTaHOBUTH COOTBETCTBHE MEXKIY BEIIECTBOM M CIIOCOOOM €r0 PacIO3HAHMUSA

1) 1: yruekucnslii ra3  A: BO3ropaHHe TJICIOLICH JIyYHHBI

2) aMMHuaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
3) kwuciaopon B: nomyTHeHUE U3BECTKOBOW BOJIBI
4) Bomopon I': u3MeHeHne OKpacKu BIAKHOW WHIMKATOPHOM OyMaKKu

7. YcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMM:

1) a3orHas Kuciora A: B3aMMOJEICTBHE € COJIMU MU ¢ 00pa30BaHUEM
ocajka

2) TUApOKCU HaTpus  b: B3auMmojeiicTBHe ¢ consiMu 0apus ¢ 00pa3oBaHUEM
ocajka

3) comnsiHas KucioTa B: B3aumozeiicTBue ¢ cepoil Ipu HarpeBaHUU

4) cynbdat amomuHus [: B3auMoIeiicTBHE C IIMHKOM ¢ 00pa30BaHUEM BOIOPOa

8. B pesynbTare clieayIomMX NpeBpalieHuit

5i102+C Ca HCl oz Ca3{P04)2

Ca3(PO4)2 X1 Xs X3 Xy
Xs
o0pa3yeTcs KOHEUHBIN IPOIYKT X5

1) Ca(HPOy), 2) CaHPO, 3) CaHPO,*2H,0 4) CapP,0;

Tema: «Crtpoenune aroma. Ilepuoamyeckuii 3aKOH M INEpHOAUYECKAs CHCTeMA
xumuuyeckux 3eMenToB [I.1. MenaeneeBa»

Bapuant Ne 1
1. I/I303J'ICI(TpOHHBIe ATOMBI U NOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*", Mn
2. DIeKTpOHHAas eMKOCTb T -1oaypoBHs
1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBA K IIEKTPOHY B MIEPHOJIC

1) He u3MeHsieTcss  2) yMEHbIIAETCS



3) yBenuuuBaeTcsi  4) OCTalOTCS TIOCTOSIHHON

4. Pa3pemieHHblit HAOOp KBAaHTOBBIX YHCEIl AJIEKTPOHA

Hn=3,1=0m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 4)n=3,1=2,m=3

5. Haumensuuii paguyc uMeeT MOH
1) Cs™ 2) Ba** 3) Te*4) I

6. Mogenb aroma, co3garnas D.Pe3epdopaom HazbIBaeTCs

7. Ywucao ypOBHGfI Yy aTOMa OIIpeaACIACTCA KBaHTOBBIM YU CJIOM

8. 9Hepr1/1;1 OTpPbIBA 3JICKTPOHA OT aTOMa HA3bIBACTCs SHGPFHCﬁ

9. Ecnum asekTpoH jaenaet BeIOOp Mex 1y 4d U 5 S aTOMHO#N OpOUTAIIBIO, TO ATOM COJCPKHT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBHE MEXKAY ICKTPOHHBIMH KOH(PUTYPAIHSIMA U XUMHUECKUMHU
YaCTULIAMH

1: 1s°2s2p%3s%3p"  A: Na*
2: 1s°25%2p°3s%3p°  B: N
3: 1s%2s%2p° B: §%
4: 15%25°2p° I: Al

11. PacnonoXuTh B MPaBUJILHON MOCIIEIOBATEIFHOCTH 3aII0JIHEHUS SHEPTE€THUECKUX
MOypPOBHEHN B aTOMax

A:5s b:4d B:3d I:5p [:6s E:4p
Bapuant Ne 2
1. HSOC)J'ICI(TpOHHBIe ATOMBI U UOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
2. Hab6op kBanToBsix yucen N = 3, |1 =1, s=+£1/2 umeet
1)Si 2)Al 3)Cl 4S 5P
3. O,Z[I/IHaKOBOC KOJIMYCCTBO 3JICKTPOHOB Y HOHOB
1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te> 3)Hg®,I,Sn  4) I, Cd*", Sn*
4. DNeKTpOHHas eMKOCTh ( -ITOTypOBHS
1)6 2)14 3)10 4)18
5. DHeprus MOHU3AIMH B TPYIIE

1) He u3MeHsieTcss  2) YBEIUYMBACTCS



3) yMeHbIImaeTcst 4) ocTaroTCs MOCTOSTHHOM
6. AtomHbIc OpOHTaIH Jar0T cymMmmy N+ 1=9
1) 6f, 7d,8p 2)5f, 7p, 8s 3) 4f,5d, 6p 4) 4d, 5p, 65

7. Uucno HeCTIapeHHBIX 3JIEKTPOHOB B aTOME XpOMa B HEBO30Y>KACHHOM COCTOSIHUU

8. DOmueprus nonmzaruu aroma Ca (3B): I3 = 6,113; I, = 11,871; I3 =51, 21. TpeThs dHEpTHS
WOHM3AIMH PE3KO BO3pPACTaeT U3-3a OTPhIBA AJIEKTPOHA

9. 9.Yucno opOuTaneii y aromMa OnpeaesieTcs KBAaHTOBBIM YHCJIOM

10. YcTaHOBHTE COOTBETCTBHUE MCKAY 2JICKTPOHHBIMHA KOH(bI/Il"ypaI_[I/IHMI/I Hn XUMHYCCKHN MU
qaCTHaMu

1) 1s°25%2p°3s23p®4s3d®  A: F
2) 15°25%2p°3s°3p®4s'3d®  B: C
3) 1s%2s%2p° B: Fe™
4) 1s%2s%2p* I:Cr
Tema. «XuMHYeCKaA CBS3b)

Bapuant Ne 1

1. B psany Bogoponanbix coenunenuit anemenToB VI A rpynmnsi: H,O — HpS- HaSe
MOJISIPHOCTH CcBsizu D — H:

1) yBenmuumBaercs

2) He U3MEHsETCS

3) ymeHblIaeTcs

4) cHayana yMEHbIIACTCS, IOTOM yBEINYNBACTCS

2. Tonbko KOBaJIGHTHAs CBSI3b UMEET MECTO B COSMHEHHUH ¢ (hOpMyIoit
1) Ba(OH), 2) NH;NO3; 3) H,SO,4 4) Li,CO4
3. ATtowm yriepoja B BO30YKIEHHOM COCTOSSHHH 00pa3yer:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX JICKTPOHOB

2) TpH CBSI3H, 3a CUYET JABYX HECHAPEHHBIX IEKTPOHOB U HEMOAEICHHOM IIEKTPOHHON
napsl

3) HU OJHOM, aTOM yriIepoja B HEBO30YKICHHOM COCTOSIHUHA XUMHUYECKUX CBS3CH HE
obpazyer

4) nBe CBsI3M, 3a CUET JIBYX HECIIAPCHHBIX AJICKTPOHOB

4. BemecTBO, KOTOPOE HE MOT'YT 00pPa30BBIBATH BOJIOPOTHYIO CBS3b
1) H,O 2) HF 3)HN3 4) HI

5. sp° rHOpUIN3AIHS PEATH3YETCsl MTOJTHOCTHIO



1)SO, 2)CH, 3)SO;  4)ClO°

6. YcTaHOBUTH COOTBETCTBHE MCXKOY (bHSPI“IGCKI/IMI/I CBOMCTBaMHM U THUIIAMH
KpPHUCTAJNIMYECKUX PCHICTOK.

1: KOBKOCTh

2: HU3Kas TeMIeparypa KUICHH

3: BBICOKasI TBEPJIOCTh

4: snekTpuydeckasl IpoBOJIMMOCTh PacTBOpa
A: atomHas

b: metamuueckas

B: nonnasa

I': MonexynsipHas

7. YCTaHOBUTbH COOTBETCTBUE MEXKIY I'MOpUAM3aIed U MOJIEKYJION WK YacTULIeH

1) sp A: BeCl,
2) sp? B: CO5*
3) sp® B: NF3
4) sp*d I': PFs
I PFe
E: XeFg
Bapuant Ne 2

1. BemiecTBO ¢ HOHHO# CBSI3BIO UMEET HOPMYITY

1) KBr 2) SO3 3)CH; 4)HC1

2. ATOMHasi KpHCTaJIJIMUECKas pelleTka XapakTepHa s
1) amoMuHMs U KapOuaa KpeMHUs

2) cepbl 1 Hona

3) okcuaa KpeMHHUS U XJIOpUIa KaJus

4) anmaza u 6opa

3. Sp® rHOPHM3ALHS PEATH3YETCS TTOTHOCTBIO

1) SO, 2)SO; 3)CH; 4)CIO  5)CIOy

4. YCTaHOBUTH COOTBETCTBUE MEXK/ITY BEIIECTBAMH M BUAAMH XUMHYECKOU CBSI3U B HUX |

BOJIb(Ppam A KOBaJICHTHAs MOJISIpHAs anMas
aJiMas b: xoBanenTHasa HETIOJIApHAasA aMMHUaK
aMHaK B: Merannuueckas

MOBApEHHAs COJIb I': nonnas

5. YCcTaHOBUTH COOTBETCTBHE MCXKOY BCIICCTBAMU U THIIAMU KPHUCTATINIMYCCKHUX PEIICTOK



YTJIEKUCIIBIN Ta3 A: MOHHaA

KapOopyH[ b: monexynsipHas
HUKEIb B: Merannuueckas
aleTaTr HaTpus I': atomHas

6. YCTaHOBHTH COOTBETCTBUE MEXy THOPUIN3AIUEH H MOJICKYJION

1:  sp A:  OF, B: SFg
2:  sp? B:  BF; I: SFy:
3 spid? E  XeFs JI: BeCl,
4:  spd

4:  spd

Tembl: «Havasa xumn4veckoii TepMoanHaMuki. KnuHeTuka u MexaHu3mM XUMHY€CKOH
peakuum»

Bapuant Ne 1

1. Bo ckonbko pa3 yBenuautcs ckopocth peakuuu Ha(r) + l2(r) = 2HI(r) npu yBenuueHun
JaBJieHus B 3 pasza

1) B 9 pa3 2) B 8 pa3 3)B 6 pa3 4) B 3 pa3

2. Ilpu temnepatype 90°C peaxuust npotekaet 1 MuH. [Ipu kakoi TeMnepaType peakiuus
3aKOoHUYUTCS 3a 14 21MUH, eciu TeMIepaTypHbli K03 PUIeHT paBeH 3

1) 50°C  2)40°C  3)60°C  4)150°C 5) 140°C

3. Xummuueckoe paBHoBecue peakiuu Zn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmecTuTcs
BIIPABO NP MOHMKEHUH

1) xonnentparuu H,S
2) xonneHTparuu Hl
3) naBiieHUs

4) TeMneparypbl

4. Xumnueckoe paBHoBecue peakiuu Zr(t) + 2C1(r) = ZrCly(r) + Q cmemaercs BripaBo
npu

1) moBbIlIEHUH JaBICHUS
2) noBbimeHnH KoHIeHTparuu ZrCly
3) JOTOTHUTENHHOM BBEJCHUHN ZI

4) NOBBILLIEHUH TEMIIEPATYPbI



5. B romorennoi cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIC KOHIICHTPAIIMH
BeriecTB (MoJib/n) coctaBmwin: A - 0,03; B - 0,02; C - 0,004. NcxoaHast KOHIICHTpAITUS
BemecTBa A (MOJIb/1) paBHa

1) 0,036 2) 0,002 3)0,024 4) 0,026 5) 0,030

6. N3 2 mons CO u 2 monb Cl, o6pazoBasiock pu HEKOTOpoit Temneparype 0,45 Moib
COC1;. Koncranra paBaoBecus peakuun CO + Cl, = COC1,(r)

1)0,19 2)0,09  3)0,12 4)0,21

7. CranpaptHas teriota oopazoBanus MgO (k) u CO, () coorBeTcTBEeHHO paBHa -601,8 u
- 393,5 x/Ix/moub. Temnora pasznoxeruss MgCO3; na MgO u CO, AH = 100,7 xJI>x/MOJIb.
Tennora oopazoanuss MgCO3

1) -1096 xJIx/mMomb. 2) -1006 kJI/MOJIb.
3) -996 kJIxx/Monb.  4) -876 KJIK/MOJIb.

8. TGHHOTa, KOTOpas norjiomacTCsa U BeIACIACTCA IPU Ppa3JI0KCHUHA XUMHUYCCKOI'O
COCIUHCHHA KOJINYCCTBOM 1 MoJss Ha IIPOCTBIC BCIICCTBA HA3BIBACTCS

9. Ecnm ckopocTh IPSMOM peakuy paBHA CKOPOCTH 0OPATHOM peakiyu, TO HACTYMaeT
XUMHYECKOE

10. 3aBHCHMOCTH CKOPOCTH PEAKITUH OT TEMITEPaTyPhl OMPEACIISETCS MPABHIOM

Bapuant Ne 2

1. Bo ckombko pa3 yBenuuutcs ckopocth peakiun CaO(1) + CO,(r) = CaCOs(t) npu
YBEJIMUEHUH J1aBlieHus B 3 pas3a

1) B9 pa3
2) B8pa3
3) BO6Dpa3
4) B3pa3
5) He U3MEHUTCS

2. Bo cKonbKO pa3 yBEIHMUYUTCS CKOPOCTh peaknuu npu HarpeBanuu ot 75°C mo 115°C,
€CJIM TeMIepaTypHbIi ko3 puLreHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MCHUTCS
5) B 16 pa3

3. HpI/I IMMOBBIIICHHUU OAaBJICHUA XUMHYCCKOC PABHOBECHUEC CMEIIIACTCS BIIpaBO

1) 2NO(r) + O,(r) = 2NOy(r) 2) C(1) + CO,(1) = 2CO(1)



3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CSx(r) + 2H,S (1)

4. Xumuueckoe paBHoBecue peakiun 4FeSy(1) + 110,(r) = 8S0,(;) + 2Fe,03(1) +Q
CMECTHUTCS BIIPABO IPH

1) MOBBIIIIEHNH TaBJICHUS
2) noBsIIcHUH KOHIeHTparuu SO,

3) nonoiHKUTENbHOM BBeAcHHN F€,03
4) TONOJIHMTEIILHOM BBeIcHHH FeS;

5. B romorennoi cucreme Hy(r) + Io(r) = 2HI(;) paBHOBECHBIC KOHIICHTPAILIMH BEIICCTB
(monb/im) cocrasuim: HI - 0,02; 15 - 0,05; H; - 0,03. MicxoaHast KOHIIEHTpAus BOIOPOIa
(MoIB/T) paBHA

1)0,04 2)0,01 3)0,02 4)003 5)0,05

6. B romorennoii cucreme 4HC1(r) + O,(r) = 2H,0O( r) + 2C1, paBHOBeCHBIE
KOHIIEHTpaIuu BemiecTs (Moib/n) cocrapmiu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
VcxoaHas KOHIIGHTpaIys KUCIopoaa (MOJIb/JT) paBHa

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89

7. Ilpu cxuranuu rpaduta odpaszoaincs okcua yriaepoaa (1V) maccoii 8,86 r. Temnosoit
apdext peakiuu AH = -79,2 xJIx. Terora oOpazoBanust CO-

1) -393,3 xJIx/Moib

2) -358,4 xJIx/Mob

3) -335,5 xJIx/Moib

4) -326,4 xJIx/Mob
8. TemoTa, KOTOpast MOTJIOMIAETCS WK BBIACISIETCS IPU 00pa30BaHHK XUMHUYECKOTO
COEIMHEHHUS KOJIMYECTBOM BEIIECTBA | MOJIb U3 MPOCTHIX BEIIECTB MPH 3aJaHHBIX
YCIIOBHUSX Ha3bIBAETCS

9. CMCH_ICHI/IC XUMHYECKOI'O paBHOBECUA ONIPCACIACTCA IMPUHIIUIIOM

10. MunuManbsHasi U30BITOUHASI DHEPTHS, KOTOPOH TOJDKHBI 00J1a1aTh MOJIEKYJIbI, YTOOBI
peaKIus MeXTy HIMH CTajia BO3MOYKHON Ha3bIBACTCS

Tema: «PacTBopbI»
Bapuant Ne 1

1. Cwmemanst 100 r 20%-noro pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOTO BEIECTBA.
KonnenTpanus noayuyeHHOro pacTBopa

1)24  2)12  3)36 4)48



2. ns momydenus: 9%-HOro pacTBOpa COJITHON KHCIOThI Haao pactBoputh 67,2 1 HCI B
BOJIE MACCOM

1)1,107xr  2)0,505kr 3)0987 kr  4) 1,227 kr

3. YpaBHEeHHIO 3Ag+ + PO43' = Ag3PO,4 cooTBeTCTBYET B3aMMOICHCTBUE
1) AgNOs ¢ Na,PO4 2) Ag,0 ¢ H3PO,
3) AgNO; ¢ H3PO,4  4) AgClI ¢ NazPO,

4. KuCIOTHOCTH pacTBOPOB COJIEH C OJIMHAKOBOM MOJISIPHOM KOHILIEHTpaluen
YBEJIUYUBACTCS B PALY

HUTPAT KaJIKs, CUIMKAT KaJIHs
OpOMHU/T KaJIbIIHsI, OPOMUJT ATFOMHHUS
XJIOPHJT KaIusi, PTOPHT Kaaus
XJIOPH/T JIUTHUS, XJTIOPU KaTUsI

5. Xunopun 6apust maccoit 41,6 T pacTBOPHIN B BOjIe. B momydeHHOM pacTBOpE CONEPIKUTCS
0,35 Moub xsopui-noHoB. CTeNeHb JUCCOLMALMU XJIopuaa oapus

1)875%  2)175%  3)57,1%  4)96%

6. Eciu KOHIEHTPAIHs pacTBOPA MHAPOKCHAa aMMoHus paHa 0,1M u K, = 1,76%10, to
€ro CTETeHb NOHU3AIUH (Olyo) COCTABUT

1)1,3*10° 2)1,5*10° 3)1,3*10° 4)1,5*10°

7. Ecnm xoHIEHTpanus HoHOB Bogopona [H'] n anerar-nonos [CH3COO] B 0,1M pacTtBope
yKcycHo# kucioTel paBHa 0,00132 Momb/11, TO ee KOHCTaHTa HOHU3AINH

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10™
8. KonrneHTparuio HoHOB BojIopoa B pacTBope nipu pH = 4,32 paBHa
1) 4,78*10™* 2) 4,76*10° 3)4,74*10° 4) 4,74*10°

9. AKTHBHas KOHIIEHTpaIus aHnoHOB don- B 0,01M pactBopa runpokcuaa kaaust KOH,
YUNTBIBasi HOHHYIO CHJIy pacTBOpa paBHa

1)9*10°  2)8*10° 3) 7*10° 4) 6*107

10. Koncranra ruaponusa, crerniens ruaponusa u pH 0,1M pactBopa comt HCOONH,
(Kn(xuc)= 1,8%10™, Kn(ocn) = 1,76%¥107)

1) 3,16*10°,0,177u 6,5  2)4,76*10% 0,745 u 8,3
3)2,74*10°, 0,587 n 8,54  4) 5,75%10™°, 0,345 u 6,62

BapuanT Ne 2



1. K 100 ma 96%-noii cepHoit kuciotsl (p = 1,84r/mi) npubasuiu 400Mi1 BOAbI, MOTYUHIICS
pacTBOp MWIOTHOCTHIO 1,225 r/Mii. MonspHast KOHIIGHTpAaLUs pacTBOpa

1)3,78M  2)221M  3)2,57M  4)402M

2. N3 400 r 20%-Ho0Tr0 pacTBOpa NpU OXJaKICHUH BbIACTNIOCH 50 T pacTBOPEHHOTO
BeniecTBa. MaccoBast 10Jis BELIECTBa B OCTaBIIEMCS PacCTBOPE

1) 8,6 % 2)6,3% 74% 4)95%

3. Vpasrennio Fe** + 30H" = Fe(OH); cootBeTcTBYeT B3amMOeiicTBIE
1) FeC1; ¢ KOH 2) Fe,(SO4)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH)3; c HC1

4, T1llenoyHOCTh pacTBOPOB COJIEH C OJIMHAKOBOM MOJISIPHOM KOHIICHTPAIIUCH
YBEJIUYUBAETCS B PALY

1) kapOoHAT HATPHsI, UOIAUT HATPHUS

2) cynb(huUT Kamus, CylbPua HaTpus
3)HUTPUT HATPUS, HUTPAT HATPHUS
4) Xn0pu TUTUS, XJIOPUJ AaMMOHUS

5. KomnuectBo oTpunarenbHbix HOHOB B 120 r 10% pacTBOopa aMMOHUS, €CIIU CTETIEHb
JUCCOIMAITNU cou paBHA 90%

1) 0,135 momnb
2) 2)0,15 monb
3) 3) 0,167 monp
4) 4) 1,67 monb

6. Ecmu xonnentparus azoructoit kuciotsl HNO; paBra 0,12M u K, = 6,9*10'4, TO
CTEIEeHb €€ HOHU3AIUU COCTABUT

1) 7,6*10%
2) 8,6%10%
3) 8,6%10°
4) 7,6%107

7. Ecnu xoHIEHTpaus pacTBopa rujipokcuia ammonus pasHa 0,1M u K, = 1,76*10°, To
€ro CTeNeHb HOHU3AIMH (;05) COCTABUT

1) 1,3*10%
2) 1,510
3) 1,3*10°
4) 1,5*10°°



8. Kouuenrpaums nonos Bogopoxa [H'] 6%-Horo pacTBopa XJI0pOBOAOPOAHOI KHCIOTHI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69

2) 2)1,76
3) 3)1,78
4) 4)1,65

9. AxrtuBHOCTH XJ70pua-u0oHOB B 0,1 M pactBope xnmopuaa Harpust NaCl pasna
1) 7,58*107
2) 7,62*10°
3) 7,68*10
4) 7,54*10°

10. Crenens runponusa u pH conu 6pomuna ammonuss NH4Ba pH 0,011 pactBopa (Ko =
1,76*107)

1) 2,38*102 1 5,62 2)4,52*10°u 8,34 3)5,68*1021u 6,32  4)3,54*10"% u 4,35

Tema: «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH U JJIEKTPOXUMHYECKHE PO ecChD)
Bapuant Ne 1

1. Peakuus AucnponopiHOHUPOBAHUS
HNO,; = HNO3; + NO + H,0O
KoMnO,4 + H,O = KMnO,4 + MnO,4 + KOH
NH;NO; = N,O + H,0
KCIO3 =0, + KCI
2. Peakius BHyTPHUMOJICKYJIIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS
1) AgNO3 = Ag + NO; + O3
2) Ag,0 =0, + Ag
3) K;S0O3 = K,S0O4 + KjS
4) NO; + H,0 = HNO3 + HNO,
3. Ompenenure cymmy kodddunrentos B ypaBaenue peaxiuu CaOCl, + H,O + NaBr —

1)8
2)7
3)9
4) 10

4. YCTaHOBUTH COOTBETCTBUE



10

1: mpoaykTsI anekTponu3a paciasa CuCl, A:CuuCl,

2: mpoxykts dnekTpoiu3a pactBopa CU(NO3z),  B: Cuu O,

3: mpoaykThl 3nekTposin3a pactBopa Ca(NO0s); B: H, u O3
I'Cau0O,
I[I H2 u Cl 2

B nporiecce anektposinza pactopa NaCl, npu cuiie Toka 5A 3a 85 MuH Ha aHOIC
BBIJICJIICTCS IPOJYKT 00BEMOM 1 (OKPYIVIUTB 10 AECSTHIX)

s oxkucnenus B kucioit cpeae 0,05 1 0,2 M NaNO; notpebyercs 0,25 H pacTBOp

KMnQO,4 o6semom 1 (OKpPYIIUTB JI0 COTHIX)

Ucxons u3 peakuuu SO; + HCIO, + H,O = HCI + H,SO,4 , tae 1 11 pacTBOpa coaepKutces
10 r HCIO4, nopmansaocts HCIO,4 paBHa -MOJIB/JT (OKPYTIIUTH JI0
JIECSITHIX )

3Ha4YeHHE JISKTPOJIHOTO MOTEHIHana Meu, morpyxenHoi B 0,0005 u pactsop Cu(NO3);
paBHO B (oKpyriuTh 10 THICSYHBIX )

Ecnm xoHuenTpaiius HOHOB BOJIOpoJa B pacTBope 4,8%* 10" Moub/11, TO mOTeHIHMAN
BOJIOPOJIHOTO JIEKTPOJA PaBEH B (oxpyrauTh 10 THICSYHBIX)

. Eciu B 0,571 pactBopa coaepxurcs 0,0699 r FeCl; r, To moTeHIuan keae3Horo

AJIEKTPOJIa PaBEH B (okpyriuTh 10 THICSYHBIX )

Bapuant Ne 2

1.

2.

3.

4.

Peakuust BHyTpUMONEKYISPHOTO OKUCIICHUS-BOCCTAHOBICHHS
1) KCIO3 = 0, + KCI

2) NH4NO3; = N20 + H,0

3) HNO; = HNO3; + NO + H,0

4) K;MnO4 + H,0 = KMnOy4 + MnO,4 + KOH

Peakuust tucponopIimoHUPOBaHUS

1) K;SO3=K3S04 + KS  2) NO, + H,0 = HNO3 + HNO;
3) AgNO; = Ag + NO, + O, 4) Ag,0 =0, + Ag

Onpenenure cyMmmy KO3 PUITMESHTOB B ypaBHEHUE PEaKIIUH

K>Cr,07 + H,SO4 + NayS03 —

1) 17

2) 18

3) 19

4) 20

Y cTaHOBHUTE COOTBETCTBUE

1: KMnO4 + Na,SO3 + H,SO4, — A MnSO4 + Ky,SO4 + NapSO4 + H,O



10.

2: KMnO4 + Na,SO3; + H,O — B: MnO, + KOH + Na,SOq4
3: KMnO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO4 + H,0

B npornecce snextponuza pacruiasa NaCl, npu cuie Toka 2A 3a 45 MUH. Ha Katoze
BBIICIIAETCS IIPOLYKT MacCOU I (OKpPYIJIUTB 10 COTHIX)

B nporecce anexTponuza pactBopa Na,SOg, ipu cuie Toka 2A 3a 2 4 Ha aHOJe
BBIJICTISIETCSI IPOJTYKT 00BEMOM 71 (OKPYTJIUTH JI0 COTHIX)

Ecnu nuxpomar-uon BocctanaBnuBaercs 10 xpoma (111), To monsipHas KOHIEHTpanus
SKBHBaJIeHTa auxpomata kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JI. (OKPYTJIUTH J0 COTHIX)

Jna B3aumopeiictus ¢ 0,25 monbs KyCr,O7 Tpebyercs 2 H pactBop HBr o6bsemom
71 (OKpYTJIUTB JIO COTHIX)

-3
Ecnm xoH1IeHTpamus HoHOB Bojiopoa B pactBope 3,8%10™ Moib/11, TO MOTEHITHAT
BOJIOPOJHOTO 3JIEKTPOa PaBEH B (oKpyriuTh 10 THICSYHBIX )

Ecnu nmoTeHIman BOJOPOIHOTO 3JIEKTPo/ia paBeH - 236 MB, To akTHBHOCTh HOHOB
BOJIOPOJIa B paCTBOPE paBHA MOJIb/J (3aIKCaTh B CTAHIaPTHOM
BHJIC)

Tema: «CTpoeHue 1 CBOHCTBA KOMILJIEKCHBIX COEUHEHUI

Bapuant Ne 1

1.

2.

3.

[TapamMarHuTHBIA HU3KOCIMHOBBIA BHYTPUOPOUTAIILHBIN

1) [Mn(NO2)6]"

2) [CoBre]*

3) [Fe(CO)4)™

4) [VCLq]*

Y CTaHOBUTH COOTBETCTBHE MEXAY Ha3BaHHUEM U (DOPMYJTION KOMIUJIEKCHON COJIN
1: K;[PtC1,4]

2: [PtC15(NH3)3]Br

3: [CoF3(H,0)4]

4: [Co(NH3)s][Co(NO2)s]

A: terpaxnoporutatunart (1) kanus

b: Opomu TpraMMUHTpUHHUTpOXIOpOoTIaTuHbI (1V)

B: TpuakBaTpudTopokoOanbT

I': rekcanutpokobanbTat (111) rekcaammuakob6ansTa (111 [ muxmoporerpaaMMUHHUKEITS
E: rexcarimanodeppat(Il) xanus

Y CTaHOBUTH COOTBETCTBUE MEXKTY (POPMYIION COENMHEHUS M KOOPAUHAIIMOHHBIM YHCIOM



1: [FeFx]®? A: 6

2: [Pt(NoH4)x]?* B: 4
3: [Pd(NH3)x]* B: 5
I:7
H:3

4. Ecmu pactsop comepxut 0,05 Moms/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1*10%, to
KOHIIEHTpAIMsl HOHOB cepedpa B MOJIb/TI

5. Ecnu 11 KOMIUIEKCHOTO MOHA SHEPrusl paciueryieHus pasHa 167,2 kJ>k/Moiib, TO OH
MOTJIONIAET CBET C IJIMHON BOJIHBI B HM

6. Ecmu npu AefCTBUU pacTBOpa CEPHOM KKCIOTHI BeCh Oapuil U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxxaaetcst B Bujie cyibdara 6apus, TO KOOPIUHAITUOHHAS
dbopmyna conu

Bapuant Ne 2
1. TlapamarHuTHBIN BBICOKOCTIMHOBBIM BHYTPUOPOUTAIBbHBII
[VClg]* 2) [Fe(C0)4]*
[NiCI,J*  4) [PA(NHg)e]**

2. YcTaHOBUTH COOTBETCTBHE MEXY Ha3BaHHEM U (POPMYJIOH KOMIUIEKCHOU comu 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3),4]Cl; b: xnopuza terpaammunaukess(l1)
3: Ky[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEITH

JI: aMXmopoTeTpaaMMUHHUKEIIS
E: rekcaumanogeppat(ll) xanus

3. YCTaHOBHTH COOTBETCTBHE MEXY (HOPMYIION COSIMHEHUS H KOOPAUHAIIIOHHBIM YHCIIOM

[Ni(C0)x]° A4
[Co(CN)x] ¥ B: 6
[Fe(CO)x]° B:5
I:7
J:3

4. Ecmu pactBop cogepxut 0,02 mosn/m CAd(NO3), u 1 moas NH3, K, = 2,75*10’7, TO
KOHI_[eHTpaHI/ISI HMOHOB KaaIMUs B MOJ'H)/.]'I

5. Ecmu MAaKCUMYM IOIJIOICHHA BUAUMOTI'O CBETA JJIA KOMIIJIEKCA COOTBETCTBYCT AJIMHE
BOTHBI 400 HM, TO SHEPTHsI pacHIeTUICHUS B KJ[»K/MOJIb




6. Ecnm ms ocaxaenus xjopa u3 pactBopa Ha 1 moib PtCl,*3NH3 (KUp; = 6) Tpedyercs 1

MOJIb HUTpATa cepedpa, TO KOOpAUHAIIMOHHAs opMyTia

COCOAMHCHU A

Kpumepuu OUECHKU omeema cmyc)enma npu 6blNOJIREHUU MEeCmMOoBblxX 3a0anuil

Onenka

TpeOoBaHnus K 3HAHUAM

OTJINYHO

OneHka «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIM OH TINyOOKO M
IIPOYHO  OCBOWJ  IPOTPAMMHBIM  Marepuall,  HMCUYEpPIBIBAIOLIE,
IIOCJIEZ0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €r0 M3J1aracT, yMeeT
TECHO YBSA3bIBaTb TEOPHUIO C IPAKTHKOH, CBOOOJHO CIIpaBiseTcs C
3aJa4aMH, BOIPOCAaMU M JPYrMMH BHJIAaMM IPUMECHCHHA 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IPH BHUJIOM3MECHEHWM 3aJaHMIA,
IIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHUE.

XOpOIIIO

OHGHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
Marcepuall, rpaMOTHO W II0 CYWICCTBY M3JIara€t €ro, HC OITyCKas
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, MpPaBUIIBHO
MNPUMCHACT TCOPCTUUCCKHUE IIOJOXCHUA MPH PCHICHUN HNPAKTHYCCKUX
BOIIPOCOB M 3a/ia4d, BJIaJICCT H606XOI[I/IMBIMI/I HaBbIKaMU U IIPUCMAaMH UX
BBITIOJTHCHUSI.

YIOBJIETBOPUTEIILHO

OreHKka «yqOBIIETBOPUTEIHHOY» BBICTABISETCS CTYICHTY, €CIH OH
UMeeT 3HaHMS TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWUJI €ro
JeTaned, JOmycKaeT HETOYHOCTH, HEJOCTaTOYHO IpaBUJIbHbBIE
GOpMYyIUPOBKH, HApyIIEHUs JIOTHYECKOW MOCIeA0BAaTEeIbHOCTH B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/IaJ'Ia, HUCIIBITHIBACT San}’JIHeHI/ISI HpI/I
000CHOBAHHUH OTBETA.

HCYHAOBJICTBOPUTCIIBHO

OrneHka «HEeYyOBIETBOPUTEIBHOY» BBICTABIISETCS CTYACHTY, KOTOPBIN
HE 3HaeT 3HAYMTEIBHOW YacTH MPOTPAaMMHOTO Marepuaia, JOIMyCKaeT
CYILIECTBEHHbIE OIIMOKH, UMEET 3aTPyIHEHUSI IPU OTBETE HA BOIPOCHI
u 000CHOBaHUHU OTBETOB. Kak MpaBuIIo, OIlCHKA
«HEYJIOBJIETBOPUTENBHO» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
OPOJOKUTh  OOydeHHe 0e3  JOMOJHUTENbHBIX  3aHATHH  TI0
COOTBETCTBYIOIIECH NUCIMILIUHE.

o

Hepeueub 60NPOCO6 K IK3AMEHY

OcHoBable nonoxenuss AMY. Atom. Monekyna. Xumudeckuil anemeHt. llpocteie u
cioxHble BeniecTBa. OTHOCUTENIBHAS aTOMHAs MAacca, OTHOCUTENIbHAs MOJIEKYJISpHas
Mmacca. Moinb.Yucno ABoraapo. MomsipHas Macca.

OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.




10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.
25.

Krnaccel HeOpraHn4ecKux BEIIECTB:OKCUIbI, KUCIIOTHI, OCHOBaHUs, conu. Mx ¢usndeckue
U XUMUYECKUE CBOWMCTBA, CIIOCOOBI MOTYYCHHUS.

Crpoenue aroma. Monenb Pesepdopna, ero nemocratku. Teopuss bopa. KBanToBas
TEOpHsI CTPOEHUS aToMa.

KsanToseie yncina. [Ipunnun ITaynu. [IpaBuno I'ynna. IIpuHnyn HanMeHbIIEeH SHEPTUN.
[IpaBuna KneukoBckoro.

[leppuoguueckuii 3akOH UM [EPUOJUYECKAs] CHUCTEMAa XHUMHUYECKUX  DJIEMEHTOB
AN .Menneneea. Ilpunuun noctpoeHus. ['pynmnbl W mOepuoabl. 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB aTOMOB, IPOCTBIX BELIECTB M COCAMHEHUH, OOpa30BaHHBIX
XUMUYECKUMH 3JIEMEHTAMM, B IpEAeNiax IUIABHBIX MOATPYNI U IMEPUOJIOB CHUCTEMBI
.. MenneneeBa. [leprnogu4HOCTs CBOWCTB aTOMOB .

Xumuyeckasi cBa3b. M3o0paxenue xumudeckoil cBs3u. KoBaneHTHas (mossipHas,
HenossipHast). MexanuaMbl  00pa3oBaHUsl KOBaJIeHTHOUM cBsi3u. CBOMCTBA KOBAaJIGHTHOM
cBs3u. ['ubpuausanus opouraneii. JAumnonpb, JyiMHa AUONS, TUTOIbHBIA MOMEHT.

Merton BanieHTHBIX cBs3eil. OcHOBHBIE MonokeHus Merona BC.

MeTon MoneKynspHbIX opOuTaneidl. MarHuTHble CBOWCTBAa BEIECTB. JInneiinas
koMOuHauus aroMHbix opoutaneit (JIKAO). Ces3piBaromue u paspoixistonie MO
NoHnHas cBs3b.

Bonmoponnas cBsa3b. MeEXMONEKYISIpHAsE U BHYTPUMOJIEKYJISIpHAsE BOJOPOIHBIE CBSI3H.
MexMonekyasipHoe B3auMOJICHCTBUE: 1) SIEKTPOCTaTHYECKOE — OPHUEHTAIMOHHOE
(IUIONB-AUMONIBHOE), WHIYKIIMOHHOE M JUCIEPCHOHHOE; 2) TOHOPHO-aKIENTOPHOE.
VpaBHenue Ban-nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBI3EH.

Merannuueckast cBi3b. CXOACTBO M pas3iuyue C KOBAJICHTHOW  CBA3BIO.
HeHachlieHHOCTh U HEHAINPABIEHHOCTh METAJNINYECKON CBSI3U.

Xumuyeckass kuHeTHKa. CKOpoCcTh XUMHUYecKuX peakuuid. Cucrema. ['omoreHHble U
rereporeHHele cuctemsl. Paza. CKOpOCTb TOMOTE€HHON U I€TEPOT€HHOMN PEaKIIUM.
@daxToppl, BIUAIOIIME Ha CKOPOCTh XMMHYECKUX peaklUMid. 3aBUCUMOCTb OT
KOHUIEeHTpauuu. OCHOBHOM 3aKOH XUMHUYECKON KMHETUKH.

Bnustnue Ha cKOpoCTh XMMHUYECKHMX peakiuii temmneparypsl. [IpaBuio Bant-I'odda.
AKTUBHBIE MOJIEKYJbl. DHEprus aKTUBAaLUMU. 3aBUCUMOCTb JHEPrUM aKTUBAIUU OT
IPUPOJIBI PEArHPYIOIINX BEIIECTB. DHEPreTH4ecKuil Oapbep, MEepexoJHOE COCTOSIHHE.
VYpaBHeHue AppeHuyca, kKak 0Oojiee TOYHO ONMCHIBAIOIIEE 3aBUCHUMOCTb CKOPOCTH
XUMHYECKON peakIU OT TEMIIEPATYpHI.

3aBUCHUMOCTb CKOPOCTH XMMHYECKHUX PEAKIIMM OT PUPOBI PEATUPYIOLIETO BEIIECTBA.
IlonsiTe o karanuse M Karanmsatopax. Kartamurudeckue peakuuu. ['OMOreHHBI U
TFeTEepPOreHHbIM KaTanu3. MeXaHu3M JAEUCTBUS KaTaau3aTopoB. AKTUBHBIE II€HTpPbI
karanuzaTopoB. Karamutudeckue siapl. [Ipomotopsr. U306upaTensHOCTH KaTaau3aTopos.
Tepmonunamuka. TepmoauHamuueckass cucrema. dasza. ['ereporeHHas u romoreHHas
cuctembl. KomnoneHTsl cucrembl. @DYHKIMHM W HapaMeTpbl COCTOsIHMS. BHyTpeHHss
DHEPIHUs.

[lepBoe Hayamo (3aKOH) TepMOIMHAMUKU. OHTanbnus. CTaHAAPTHOE COCTOSTHUE
BelecTBa. CTaHAapTHas SHTAIbIUS PEAKIIUHU.

Tepmoxumust. Tepmoxmmuueckoe ypaBHeHHe. 3akoH JlaByasee-Jlammaca. OcHOBHOU
3aKOH TEPMOXUMHUH - 3aKOH I'ecca. Kpyrosbie npouecchl (UKIIBI).

OHTponus Kak (YHKIHS COCTOSHUS CHCTEMbl. TepMOJMHAMHUYEcKas BEPOSITHOCTh
cocrogHuss cucrembl W. CranmapTtHas oSHTponus. Bropoe Hawano (3aKOH)
TEPMOJNHAMUKHU.

[Toctynar Ilnanka (TpeTbe Hayalo TEPMOAUHAMMKM). MI3MeHEeHne SHTPONUYU BELECTBA C
YBEJIUYEHUEM TEMIIEPATYPHI.

Oneprus ['m66ca. Ca3annas sueprusi. HanpaBaeHHOCTh XMMHUYECKOTO IpoLiecca.
OOparumble W HEOOpaTHUMBIE pEakIuh. XUMHUYecKoe paBHoBecue. I[Ipuniun Jle
[Hatenbe. CMelLIEHNE XUMUYECKOTO PAaBHOBECHSI.



26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

PactBopsl. Knaccudukanus pacTBOpOB MO arperaTHoMy cocTosiHUIO. HachleHHbIe,
HEHACBHIIICHHbIE U MEPECHIIICHHbIE PACTBOPHI.

Konuentpanus pactsopo. KoHlleHTpupoBaHHbIe U pa30aBiieHHbIE pacTBOpbl. Cr1ocOOBI
BBIPQXXCHHS KOHIIEHTPAIIMH PACTBOPOB.

DIEKTPOTUTHI M HEANEKTPOINTHL. CHIIbHBIE, ClTa0ble U CPEHEN CHUIIBI DJIEKTPOJIUTHL.
OnekTponauTrueckas auccouuanus. OCHOBHBIE MOJIOXKEHUS TEOPUH SJIEKTPOIUTUYECKOM
quccouuanuu. Mexanusm quccouuanuu. KucioTsl, OCHOBaHMS U COJM C TOYKU 3pEHUS
TOJ. Crenenp gucconuanuu. KoOHCTaHTa AMCCOLMAIINM. 3akoH pa3z0aBiICHHS
OcTtBanba.

DneKTpoJauTHYecKas Aucconuanus Bojbsl. loHHOe nmpousBeneHue BoAbl. Boropoanslit u
TUIPOKCHIIbHBIN Moka3zaTenu. pH pacTtBopoB colieil.

[IpousBenenue pactBopuMocTH. Peakiiy HoHHOTO 0OMEHa.

I'mnponus coneil. Tunel ruaponuza. Peakuus cpenpl. CTeNeHb U KOHCTaHTA THIPOIN3a.
WneansHpie pacTBOpbl. KommuratueHble cBOiCTBa pactBopoB. Ocmoc. OcMmoTHuecKoe
nasienue. 3akoH Payns. CnenctBus us 3akoHa Payst.
OKHUCIHUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxucnurenu u BocctanoBuTenu. Metospl coctaBinenus ypapHenuit OBP.
DNEeKTponIn3. DIEKTPOJIU3 PACILIaBOB, BOAHBIX pacTBOpoB. [lonstue o I'D. CoctaBnenue
I'3. OAC snementa. Crannaptaas 3/C snemenTa.

OnekTpoaHble NMoTeHUUanbl. CTaHIapTHBIE 3JIEKTPOAHBIE MOTEHLHANBI. 3aBUCUMOCTh
AJIEKTPOJHOIO TMOTEHIMalla OT KOHLIEHTpAIMil BELIECTB U TeMmIepaTypbl ( ypaBHEHHE
Hepucra). DnekTpoxuMudeckuil psaj HanpsHKEHU METaslioB.

KonuyecTBeHHas xapakTepUCTHKA MPOIIECCOB dJIeKTpon3a (3akon Dapazest).
Hucnepcusie cucteMbl. JlucniepcHas ¢daza u aucnepcuoHHas cpena. CyclneH3uH u
smynbcu. Komnouansle pactBopel. Oddext Tunpang. Koarynauus. 3HaueHue
KOJUIOMJIHBIX PacTBOPOB.

Kommnekcasie coenunenus. KoopaunanmonHnas teopust Bepuepa. OcHOBHBIE THIIBI K.C.
Howmenknarypa k. c. [Ipaktnueckoe NpuMEHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHBIX ounemos

UHT'YIHICKUA TOCYJAPCTBEHHBLIV YHUBEPCUTET

IK3aMeHALMOHHBIN Omiaer Ne 1

ITo kypcy «Teopernyeckne OCHOBBI HCOPraHMYECKOH XMMUM

IJIsl_CTYAEHTOB 5 Kypca cnenuajJbHOCTH «XMMHs» (crelr.)

Bonpocel. 1. OcHoBHbIe nonoxkeHuss AMY. CoBpeMEHHbIE ONpEAEIEHUS TOHATHI

aTOM H MOJICKYJIA. HpOCTBIe U CIOXHBIE BemiecTBa. OTHOCHTEIBbHAS aTOMHAs Macca,
OTHOCUTCIIbHAs MOJICKYJIIpHAA Macca. Mouns. Uucio ABOl"aI[pO. MOJI}IpHaH Macca.

2. DHTponHUs Kak (YHKIUS COCTOSHUS CUCTeMBI. TepMoanHaMu4ecKasi BEpOSATHOCTb

cocTostHus cucteMbl W. CTaHI[apTHaH SHTPOIIHUA. BTOpOC HaydaJio (SaKOH) TCPMOANHAMUKHU.

buusier paccMoTpeH M yTBep KIeH HA 3acelaHu Kadeapbl

3. OCHOBHBIE THUIIBI XUMHYECKHUX peakuuid. [IpuBecTr mpuMepsl Kaxa0i U3 HUX.

3aB. xadenpoii, mpodeccop A .M.CanamoB



UHI'YIICKHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHALMOHHBIN Omiaer Ne 2

ITo kypcy «Teopernueckne OCHOBBI HEOPraHUYECKOH XUMUMY

IS CTYAEHTOB 5 Kypca cnenuHaJLHOCTH «XUMMUI» (cHell.)

Bomnpocekl.1. OCHOBHBIE CTEXMOMETPUUYECKHUE 3aKOHBI. THUIIBI XMMUYECKUX PEaKIIUi.
2. Ilocrynar Ilmanka (TpeThbe Hayajao TEpPMOAWHAMUKH). W3MeHeHHE >HTpoOnuu

B€OIECTBa C

YBCINYCHUEM
HaHpaBHeHHOCTB XUMHYECKOTO ITponecca.

TeMIepaTypbl. JHEPrusi

['m66ca. Cas3aHHas dSHeEprus.

3. Hanumure YpaBHCHUA BHCKTpOHHTI/I‘ICCKOﬁ Aucconmanu CICAYIOIUX BCHICCTB:

a) cynbdara xamus; 6) oprohochopHOIl KUCIOTHI;

Oapwsi; 1) TUAPOKCH/IA HATPHSI.

buser paccMoTpeH M yTBep KAeH HA 3aceJaHuM Kadeapbl

3aB. kadenpoii, mpodeccop

B) xuopuna xene3a (lll); r) murpara

A.M.CanamosB

Kpumepuu OUECHKU omeema Ha IK3amene

4-0annpHas 1IKaia [Toxazarenu Kpurepun

(YpoBeHb
OCBOCHMS)

OTinyHO 1. INonnora wusznoxenust | CTyIeHTOM JaH TMOJHBIA, B JIOTUYECKOU

(HOBBIIHGHHBIfI TCOPECTUUCCKOTO IIOCJIICA0OBATCIIBHOCTH pa3B€pHYTI>H\/'I OTBCT

YPOBEHB) MaTepuania; Ha TIOCTaBJIECHHBIA  BONpPOC, TIAE€ OH

2. Tloanora U | IPOJEMOHCTPUPOBAJl 3HAHMS TpeaMeTa B

NPaBUIBHOCTb MOJTHOM  o0beMe y4ueOHOH mporpammsl,

pelieHus JIOCTaTO4HO ri1y0oKo OCMBICJIMBAET

MPAKTHYECKOTO JUCLUILINHY, CaMOCTOSITENIBHO, "

3a7laHus; HCYEpIBIBAIOIIIE OTBEYAET Ha

3. TlpaBunbHOCTH M/umy | AOTIONHUTENBHBIE — BONPOCHI,  MPHBOIUT

apryMeHTHPOBAHHOCT | COOCTBEHHbBIE MPHUMEPBI MO MPOOIEMATHKE

b W3JI05KEHUs | TOCTaBIEHHOTO BOIIpOCA, pemunn

(HOCJ'IG)IOB&TGJ'IBHOCTB MNPEATTOKCHHBIC MPAKTUYCCKUC 3aJaHUs oe3

neicTBUA); OLIMOOK.

Xopouio 4. CamocrostenbHocTh | CTyZ€HTOM JaH pa3BEpPHYTBIH OTBET Ha

(6a3oBbIit OTBETA; MIOCTAaBJIEHHBIH  BOINpPOC, TN€  CTYIEHT

YPOBEHB) 5. Kynbrypa peun; JIEMOHCTPHUPYET 3HaHUs, IPUOOpETEHHbIE Ha

6. uT.I JEKUMOHHBIX M CEMUHAPCKHUX 3aHATHSX, a

Tak)Ke TOTy4YeHHBIE TTOCPEICTBOM H3yUEHUS
00s13aTeIbHBIX y4E€OHBIX MAaTEpPHANIOB 10
KypCy, IaeT apryMEeHTHUPOBAHHBIE OTBETHI,
MIPUBOJIUT TIPUMEPBI, B OTBETE MIPUCYTCTBYET
CBOOOAHOE  BJIAJIEHHE MOHOJIOTHYECKOH
peUbl0, JJOTHYHOCTh W TMOCJIEIOBATEIHHOCTD




orBera. OHAKO JOMYCKAETCsl HETOYHOCTh B
OTBETE. Pemnn IIPEAJIOKECHHBIE
NPAaKTUYECKHE 3aJaHusd C HeOOJIbLIMMHU
HETOYHOCTSIMH.

Y 1oBiI€TBOPUTEITH Cryaentom naH OTBET,
HO CBUJIETEJIHCTBYIOIIUN B OCHOBHOM O 3HAHUH
(I10pOroBbIit IIPOLIECCOB n3y4yaemMoi JUCUUILIUHBI,
OTJIMYAOIIUICS HEAOCTATOYHOU TITYOUMHOM
U TIOJHOTOW PACKPBITUS TEMBbI, 3HAHHEM
OCHOBHBIX  BOIPOCOB  TEOpUH,  CiIabo
c(OpMUPOBAaHHBIMU  HABbIKAMHU  aHaJIM3a
SBJICHUM,  TPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTUPOBAHHBIE
OTBETHI u MIPUBOAUTH IPUMEPBHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BJIaJICHUEM
MOHOJIOTHYECKOW pPEUbl0, JIOTUYHOCTHIO M
MIOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OMIMOOK B
COZIepKaHUU OTBETa u pelIeHun
MPaKTUYECKUX 3a/1aHUI.

YPOBEHD)

HeynosnerBopure CryaeHTOM JaH OTBET, KOTOPBIA COJEPKHUT
JIBHO pan CepbE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHApY)XMBAIOIIMKA HE3HAHHE IMPOIIECCOB
n3y4yaeMoi MPEeIMETHOM obnacry,
OTJIMYAIOIIHUICS HETrJIyOOKHUM PacKpPhITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOMPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HABBIKAMH
aHanu3a SBJICHUM, MPOLECCOB, HEYMEHUEM
J1aBaTh apryMEHTHUPOBaHHBIC OTBETHI,
c1abbIM  BJAJEHHEM  MOHOJIOTHYECKOI
peublo,  OTCYTCTBHEM  JIOTUMHOCTH U
MOCIIEJOBATEIHLHOCTH. BriBo B
MOBEPXHOCTHHI. PernieHne mpakTHYECKUX
3alaHUl HE BBINOJHEHO. T.e CTyAeHT He
CrocOoO€H OTBETUTh HA BOMPOCHI JaXKe MPHU
JIOTIOJIHUTEIBHBIX ~ HABOASIIMX  BOIPOCAX
MpEenoiaBaTess.

chopMUpOBaH)

9. YYUEBHO-METOJUYECKOE U HTH®OOPMAIIMOHHOE OBECHEYEHUE
JTUCIHUATITAHBI

9.1. YueOHast muTeparypa:

a) OCHOBHAA:
1. AxwmeroB H. C. O0mas u Heopranuyeckast Xumusi: yaeOHuK 1ist By308/H. C.
AxmeroB. — M.: Bricnr. mk., 2012. — 743 c.
2. T'munka H.JI. O6mmas xumus. — M.:Uuaterpan-Ilpecc, 2010. — 727 c.




3.I'muaka H.JIL. 3agaun u ynpaxkaenus no oomei xumuu. — JI.: Xumus, 2011.

4. Hekpacos b.B. O0mas u Heoprannueckast xumus. — M.: Xumus, 1973.

5. Heopranmnueckas xumusi: B 3 T./Ilox pen. 0. 1. TpetwsikoBa . - M.: 3garensckuii
neHTp «Akagemusi», 2004. — 240 c.

6.Yraii S1.A. OGmas u Heopranudeckas xumus. — M.:BIII, 2000. — 527 c.

0) JOMOJIHUTEIbHAS:

1. Crenud b. JI. Heoprannueckast Xumusi: yaeOHUK 11 XUMHUYECKUX U XUMHUKO-
TEXHOJIOTHYECKUX crienuaibHocTel Boicil. yueO. 3aBeaeHuit/b. [[. Crenun, A. A.llBeTkoB. — M.:
Bricmiag mkomna, 2008. — 256 c.

2. CygBopoB A. B. Obmas xumus: yaeOHOe mocodue AJis BBICHIL. y4uel. 3aBeieHui/A.
B. CyBopos, A. b. Hukonsckuit. — CII6.: xumus, 1995. — 624 c.

3. Jlugun P. A. Peakunu HEOpraHMYECKUX BEIIECTB: cipaBouyHuK/P. A. JIunuH. — 2-¢
u31., epepad. u gom. — M.: JIpoda, 2009. — 638 c.

4. PabunoBuu B. A. Kparkwuii xumudeckuii cipaBouHuk/B. A. Pabunoswuy, 3. 1.
XasuHna. — CII6 .:Xumus, 1994. — 432 c.

S. Jlypse 1O. 1O. CnpaBounuk no anaautudeckoit xumun/1O. 0. Jlypse. — M.
Xumus, 1967. — 390 c.

6. 3amau W ynpakHeHus o obmel xumun: yuedHoe nocodue./Ilox pea. H. B.
Koposuna. — M.: Beicias mkomna, 2003. — 255 c.

7. ['onb6paiix P. A. COopHUK 3a/1a4 U yIpaXXHEHUH M0 XuMuK: YdyeGHoe nocodue
JUTSL XMUM.-T€XHOJI. CTiell. Beicil. yueO. 3aBenenuii/P. A. T'onbOpaiix, E. . Macnos. — M.:

Bricmiag mkona, 1997. — 384 c.

9.2. UHTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NoookrwbdPE

9.3. IlporpammHoe oGecneyeHmne

VHuBepcuter — obecrieueH  HEOOXOAWMBIM  KOMIUICKTOM  JIMIIGH3HOHHOTO W CBOOOHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECTICUeHHUSI, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOJICTRA.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

Kaxngpiit oOydatomuiicss B TedeHHE BCEro Iepuoja oOy4deHHsl oOecredeH HHIWBUIAYaTbHBIM
HEOTPaHWYCHHBIM JIOCTYIIOM K 3JIeKTPOHHON WH(POPMAIIIOHHO-00pa30BaTeIbHON Cpele YHUBEPCUTETA U3
MO0OW TOYKH, B KOTOPOW UMeeTcs JOCTYN K HWH(OPMAIMOHHO-TEICKOMMYHHKAIIMOHHONW —CETH
«HTEpHET» KaK Ha TEPPUTOPHUH YHUBEPCUTETA, TAK U BHE €e.

YHuBepcuter oOecreyeH CIEQYIOMUM KOMIUIEKTOM JIMLIEH3UMOHHOTO IMPOTrpaMMHOIO

oOecrieyeHus.
1. JIuueH3moHHOE MporpaMMHOE obecreueHue, ucnoib3dyemoe B UHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuekc MMUC “Busyansaas Ctynust TectupoBanus™

1.4. AntuBupycnoe I10 Eset Nod32

1.5. CopaBouno-nipaBoBas cucrema “Koncynabrant”

1.6. CopaBouno-mipaBoBasi cuctema “I'apant”

Hap;[z[y C TpaaAuUUOHHBIMU H3JAHUAMHU CTYACHTBI W COTPYAHUKH HMCHOT BO3MOXXHOCTH
IMOJIb30BAaTHCA 3JICKTPOHHBLIMU ITOJTHOTECKCTOBLIMU Oazamu JaHHBIX:

Tabauua 9.1.
Ha3sBanmue pecypca Ccpuika/moctyn
OnextponHas  OuOnmoreka ommaiin  «EguHoe  okuHo K | http://window.edu.ru
00pa30BaTeIbHBIM Pecypcam»
«O0bpa3oBarenbHbIi pecypc Poccnm» http://school-collection.edu.ru

desepanbHblii  00pa3oBaTeNbHBIN  mopTan:  yupexiaenus, | http://www.edu.ru —
nporpammsl, ctanaaptel, BY3sl, Tectel ET'D, A

denepaibHplii  HeHTp — uH(bOpPMaIMOHHO-00pa3oBarenbHbIX | http://fcior.edu.ru -
pecypcos (PLIOP)

3BC "KOHCVYJIbTAHT  CTYJEHTA". Onexrtponnas | http://polpred.com/news
OnOIMOTEKa TEXHUIECKOTO By3a

WznarensctBo «Jlanby. DnekTpoHHO-OMOIMOTEYHAsI ccTeMa http://www.studentlibrary.ru -
Pycckast BupTyanbHas OnOIHoTEKa http://rvb.ru —
WznarensctBo «Jlanby. DnekTpoHHO-OMOIMOTEYHAsI ccTeMa http://e.lanbook.com -

EsxenenenbHuk Hayku u oOpazoBanust FOra Poccun «Akanemus» | http://old.rsue.ru/Academy/Archives/I

ndex.htm
Hayunas snextponnas Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexkTpoHHO-OubIMoTeuHas cucrema [PRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPAaBOYHAs ~ CHCTeMa JIOKyMEHTOoB B  cdepe | http://www.informio.ru
oOpaszopanus «MHDOPMHOY



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
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I/IH(I)OpMaI_[I/IOHHO-HpaBOBa}I cucTremMa «KOHCYJ'IBTEIHT-HJ'IIOC»

CeteBasi Bepcus, JOCTYIIHa CO BCeX
KOMITHIOTEPOB B KOPIOPATHUBHOHN CETH
Narl'y

HMuadopmanronHo-ipaBoBas cuctema «I apanT»

CeteBas BEpPCUs, OOCTyIIHAa CO BCEX
KOMIIBIOTCPOB B KOpHOpaTHBHOfI CCTH

Uurl'y

OnexkTpoHHO-OnbIroTeuHas cucrema «kOpaiiT» https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) Jlexuuu: mpe3eHTaluy.
2) KoHTpombHBIE TECTHI.
3) CrucoK BOIPOCOB JIs IIPOBE/ICHHSI KOJUIOKBUYMOB.

4) TaOnuis!.
5) BapuanTsl 3a1aHuii 1711 KOHTPOJIBHBIX paboT.

6) BapuanTsl 3aaHuii 1711 CAaMOCTOSTEIBHBIX PadoT.

11. METOJANYECKHUE YKA3AHMSA 151 OBYUAIOIAXCS IO OCBOEHUIO
TV CHMUIIAHBI

Hucunnnimmua «TeopeTtndyeckne OCHOBBI HEOPraHMYECKOM XHMMHMM» HAIlpaBlieHA Ha
dbopmupoBanue komnetrenmwmii: YK-1, ITK-7.

IIpomesxyTOUHast aTTecTanys NPeaIoIaraeT 3K3aMeH.

[Tpuctynas K M3y4eHUIO JUCLUUIUIMHBL, HEOOXOAWMO B MEPBYIO OYepe/b O3HAKOMUTHCS C
coJiep;kaHueM paboueit mporpammsl gucuumiauHel (PITT).

Jlexuuy UMEIOT LIEbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHU.

[Ipu u3yyenun u npopaboTKe TEOPETUUECKOTO MaTepralia HeOOXOAUMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBI HA JIEKIMOHHOM 3aHSATUU MaTepuan U JONOJIHUTH €r0 C
Y4E€TOM PEKOMEHJJOBAaHHOM 10 JAaHHOM TEME JINTEPaTyphl;

- IPU CAMOCTOSTEIBHOM H3Y4EHHM TEOPETUYECKOM TEMBbI CHElIaTh KOHCIIEKT, HCIOJIb3Ys
pexomennoBanusle B PIIJ] nuTepaTypHble HMCTOYHMKM UM pecypchbl HH(OpPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTn « HTepHeT»

- TIpY MOATOTOBKE K MPOMEKYTOYHON aTTeCTal[Mi MO0 MOJYJIIO MCIIOIb30BaTh MaTepuaibl GpoHaa
OLICHOYHBIX CPECTB.

JlabGoparopHble 3aHATHS TPOBOASTCS C IENbI0 YIIyOJIeHHs M 3aKpelyieHus 3HaHH,
NOJYYEHHBIX Ha JIEKUMSAX M B MPOIECCE CaMOCTOSTEIbHOM paboThl HajJg HOPMATHBHBIMU
JTIOKyMEHTaMH, y4eOHOH ¥ HAyYHOU JIUTepaTypoil.

[Tpu TOATOTOBKE K J1a00OPaTOPHOMY 3aHSATHIO HEOOXOIMMO:

- I3Y4YMTb, TIOBTOPUTH TEOPETUYECCKUI MAaTEpHUaII 110 3aJJaHHOM TEME;
- IIpH BBIIIOJIHEHUH JOMAIIIHUX PAaCUETHBIX 33JJaHUI, U3yUUTh, [IOBTOPUTH TUIIOBHIE 3a/1aHNUS,
BBITOJIHAEMBIE B Ay JUTOPUH.




Pexomenganum mo padore ¢ HaAy4YHO!H U Y4eOHOIl TUTEpPaTypOi

PaboTa ¢ yueOHOM 1 HAyYHOU JTUTEPATYPOH SBIJISETCS IIIaBHON (OPMON CaMOCTOSITEIIBHON
paboTbl U HeoO0XoAWMa MPHU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMHUHAPCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIOYaeT MpopaboTKy JIEKIIHOHHOTO
MaTepuaiga — H3Y4eHHE PEKOMEHJOBAHHBIX MCTOYHUKOB M JUTEPATYphl 10 TEMATUKE JIEKLIUM.
KoHcnekT nekuun IomKeH coaepkarh pedepaTUBHYIO 3alHMCh OCHOBHBIX BOMPOCOB JIEKIIHH,
IPEUIOKEHHBIX IIpernojaBareaeM cxeMm (IpU HMX JEMOHCTpAlMM), OCHOBHBIX HCTOYHHKOB U
JUTEpaTyphl MO0 TeMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHcleKT aomkeH ObITh BBHIMOJIHEH B
OTIENbHON TeTpaau mo npeamery. OH HOJKeH ObITh aKKypaTHBIM, XOpOILO YHUTAaeMbIM, HE
COJIepKaTh HE OTHOCSIILYIOCS K TeMe UH(DOPMALIMIO WM PUCYHKH.

KoHcnekTsl HaydHOI IUTEpaTyphl IPU CAMOCTOATEILHON TOATOTOBKE K 3aHITHSIM JIOJIKHBI
OBITH BBIMIOJIHEHBI TAKXKE AKKypaTHO, COJEP>KaTh OTBEThl HA Ka)/Ibli MOCTAaBIECHHBIA B TeMe
BOIPOC, UMETh CCBUIKY Ha HCTOYHHMK HMH(OpManmuu ¢ 00sf3aTeNbHBIM YKa3aHUEM aBTOpaA,
Ha3BaHMUS M TOJa W3/IaHUA HCIOJNb3yeMOH HaydHOW mnuTepaTypbl. KoOHCIEKT MOXeT ObITh
OMOPHBIM (COZIEPKATh JIUIIL OCHOBHBIE KIIFOUEBbIE MO3ULMH), HO IIPU 3TOM HO3BOJISIOIIUM J1aTh
HOJHBIM OTBET IO BOIPOCY, MOXKET OBITh MOAPOOHBIM. OObEM KOHCIIEKTa ONpEIENsSeTCsS CaMUM
00yJarouuMcs.

B mporniecce paboThl ¢ yueOHOM 1 HAYYHOU TUTEpaTypoi 00yUarOIIUHCs MOKET:

- JenaTh 3alUCU IO XOJAYy 4YTE€HHS B BUJE NIPOCTOrO0 MM Pa3BEpHYTOro IulaHa (CO3/4aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATh TE3UCHl (LUTUPOBAHHME HauOOJee BaXKHBIX MECT CTaThbUM WM MOHOrpaduu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBHUTH aHHOTALMH (KpaTKoe 0000IIeHNe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



Pabouvas nporpamma auciiuinHbl «TeopeTHuecKrue OCHOBBI HEOPTaHUIECKOH XUMHUM» COCTaBIIeHA
B cootBeTcTBUH ¢ TpeboBanusamMu PI'OC BO mo cnemmanpHoctd  04.03.01. «Xwumus (ypoBeHb
OakamaBpuaTa)», YTBEPKICHHOTO TNpHKa3oM MuUHUCTEpCTBAa 0O0pa3oBaHUs W Hayku Poccuiickoit
Oenepannm ot 17 urons 2017 1. Ne 671

IIporpamMmy coctasmi: podeccop kadenapsr xumun CanamoB A.M.

Pabouas nporpamma yTBepik/icHa Ha 3aceaHuu Kadeapbl XUMUH

ITporokon 3acemanus Ne 7 or «_13_» wmapra 2025 r.

Pabouas nporpamma onobpera yueOHO-METOANIECKUM COBETOM XHMHKO-OHOIOTHIeCKOro _ (hakynpTera

[Mpotokon 3aceqanust Ne __ 6 or « 18 » wmapra 2025 .




CBejieHUsI 0 MepeyTBEPKIEHUH MPOrpaMMbl HA 0YepeaHOIl y4eOHbIi roJ U perucTpanum

H3MEHEeHH

YVueOHbIH

roj

Pemrenne xadenpor

(Ne mpoTokora,
JaTa)

BaeceHnHble n3MeHeHUS

Tlonnuce 3aB.
kadenpoi




