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1. HEJIX OCBOEHUA JUCHUIIINHBI

I_Ie.]'lﬂMl/I OCBOCHMUA JUCHHUIIJIMHbI «BHCMeHTapHLIfl KypC XUMHMW)> SIBJIAIOTCH:

— HW3Y4YCHUC CTYACHTAMH OCHOBHBIX MHOHATHH U 3aKOHOB XHUMHU,
— OCBOEHHME OCHOBHOI'0O MaTepuaja Mo CTPOCHHIO aTOMOB, XUMUYECKOU CBSI3U U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C TIEPHOUICCKUM 3aKOHOM M TIEPUOIUICCKOM
cuctemoit anemeHToB /. 1. MeHnieneena.
— U3Y4YCHHE OCHOB XMMUYECKON TEPMOJIMHAMHUKN U KUHETUKU XUMHUECKUX

TIPOIIECCOB.

— MOJy4YEeHHE INIYOOKHUX 3HAHUH 110 TEOPUH PACTBOPOB M TEOPUHU IEKTPOXUMUUYECKUX

IIpoucCcCoB.

q)OpMI/IpyeMLIe HHCHHHHHHOﬁ SHaHUAd U YMCHHA T'OTOBST BBIITYCKHUKA I[aHHOI\/'I 06pa30BaTCJII>HOI>'I

MIPOrpaMMBbI K BBITIOJIHEHHUIO CIEAYIONIMX 0000IICHHBIX TPYIOBBIX PYHKIUH (TPYAOBBIX (hYHKIIHIA):

Tabauya 1.1.
Koa n O0o0menHbIe TPyAOBbIe GYHKIHMH TpyaosBsie pyHKIIUH
HaHMeHOBaHMe Kon HaumenoBanue | YpoBeHb HaumenoBanmue Koa | YpoBensn
Nnpo(pecCHOHAIBHO KBaandu (moxypose
ro KAl Hb)
CTaHAapTa KBaJIU(PUK
anuu
01.001 IMeparor [Menarornueckas OOmienenarornyeckas A/01.6
(megaroruyeckasi JESITEeNbHOCTh 110 ¢byuknus. O0ydeHue 6
AesiITeJIbHOCTH B MPOEKTHPOBAHHIO U
HOMIKOIBHOM, pg AT LI[) . Bocnurarenshas AJ02.6
HAYAJTbHOM 00pa3oBaTEIHLHOTO JICATCIBHOCTR 6
o01em, A rnpouecca
OCHOBHOM 00111eM, 00pa3oBaTeIbHBIX 6
cpeaHeM 001emM OpraHu3aIHsIX Passuaiomas A03.6
JeSTeNbHOCTD

o0pa3oBaHuu) JIOLIKOJIBHOTO,
(BocnmuTATEND, HAvaILHOTO O0IIEero, 6
YUHTEJIb) OCHOBHOTO 00111€eT0,

CpemHero o0IIero

o0Opa3oBaHUs

[lenarornueckas [lenarornueckas

JIESITETEHOCTh 110 JeSTeNEHOCTH T10

MPOEKTHPOBAHUIO U peanu3anuy nporpamMmm

B | peammzanuu 6 OCHOBHOTO U CpPEITHETO B/03.6 6
OCHOBHBIX o0riero oopa3zoBaHus
0011e00pa30BaTEITHLHBIX

IporpaMm




2.010

Cnenuajmcr mo
NMPOMBIILJIEHHO
¢papmauuu B
00J1acTH
HCCJIeI0BaAHUI
JIeKapCTBEHHBIX
cpeacTB

[TpoBenenue padboT mo
HCCIIeJOBAaHUSIM
JICKapCTBCHHLIX
CpE/CTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenuie u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKAapCTBEHHBIX CPE/ICTB

A/02.6

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6

26.008
Crnenuajancr-
TEXHOJIOT B
o0J1acTh

NPUPOIOOXPAHHBIX

(3K0J10THYECKUX)
OMOTEeXHOJIOT Uil

MoOHUTOPUHT
COCTOSIHUS
OKpYXarollen CpeIbl C
MIpUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

OcymecTBiaeHne
3KOJIOTMYECKOM OIICHKH
COCTOsSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUI U
BO3MOXHOCTH
MNPUMCHCHUSA HAa HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTUI

A/01.6

Orenka pucka u
OCYILIECTBJIICHUE MEp
PO HUIAKTHKU
BO3HMKHOBEHUS 04aroB
BpEIHBIX OPTaHM3MOB Ha
MOIHA30PHBIX
TEPPUTOPUSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6

CocraBnenue
MPOTHO3HBIX OLIEHOK
BIIUSTHUS XO3SHCTBEHHOM
JIeSITEILHOCTH YeI0oBeKa
Ha COCTOSTHHE
OKPYXaIOIEeH CPeIbl C
NPUMCHEHIEM
MPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/04.6

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JuciunnuHa «OneMEeHTapHbli Kypc XUMHH» OTHOCHUTCA K

y4aCTHUKaMU O6p8,30BaTe.]'ILHBIX OTHOMCHHﬁ; HN3y4acTCd B 1 CEMCCTPC.

qactu, (GopMHpPYEeMOit




Taoauna 2.1.

CBs13b AUCHUILUIMHBI «JJIeMEHTAPHBII Kypc XUMHU» € NPeAIIecTBY IOLIUMHA

AUCHUIIVIMHAMHU U CPOKHA UX U3YUYCHUSA

Kon JIuCUUIINHBL, TPEAIIECTBYIOMINE TUCIUILINHE Cemectp
JUCLIUTUTAHBI «DNIeMEHTapHBII Kypc XUMUN»
b1.0.11 Marematuka 1
b1.0.15 dusnka 1
b1.0.14 HNudopmaTrka 1
Tabumua 2.2.
CBs3b IMCHHUILTHHBI «JJIeMEeHTAPHbI Kypc XUMHI € MOCJIey I0IMMH
AUCHUILUIMHAMH ¥ CPOKH UX M3YYeHUsl
Kon JIMCUMILIMHBL, CIIEIYIOIHUE 33 JUCIIUILIMHON Cemectp
JTUCLIUTUTAHBI «DneMeHTapHbIN KypC XUMHUN»
b1.0.06 Heoprannueckas xumust 2,3
51.B.09 AHanuTHUECKas XUMUS 4,5
51.0.07 OpranuyecKas XuMus 6,7
51.0.08 Du3nyecKas XUMHs 6,7
b1.B.07 BbIcOKOMOIIEKYIIApHBIE COCIUHEHUS 8
b1.B./IB.03.01 Komnonguas xumus 8
b1.B.JIB.06.01 |Teoperndeckrie OCHOBbI HEOPraHUYECKONW XUMUU 8
B pe3sysabTare ocBOeHUsI AMCUUILVIMHBI 00yYaIOIIMIICS JOJIKEH:
3HATh:
J [TpuHLUIIBL KiaccupuKallud W HOMEHKJIATypy  HEOpraHMYeCKHX
COCJIMHCHUH;

o OCHOBHBIE THUITBI XUMUYECKUX CBSI3EH;

. OCHOBBI COBPEMEHHOW TEOPUU CTPOEHUS aTOMA;

J Teoputo KOMIUIEKCHBIX COEIMHEHUI;

o OCHOBBI PHEPT€TUKN U KUHETUKH XUMHUYECKHUX ITPOLIECCOB;

J Teoputo pacTBOPOB HEAIEKTPOJIUTOB U AIEKTPOJIUTOB;

° OCHOBBI 3JIEKTPOTUTHUECKHUX TTIPOLECCOB;



yMeTh:

Haxogute cBs3b MCXKAY CTPOCHUCM BCIIECTBA W €I0 XUMHUYCCKHUMU

BO3MOXHOCTSMU,

Pemrate 110061 XUMHUYECKUE 33]]a9H, OMUPAACh HA TEOPETUUECKUN MaTepuall

OCHOB XMMUU,

[IpoBoauTth mpocTeiimme pacu€Thl MO OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIM
peaKIusaM, YHEPreTUYECKUM U KHUHETUHYECKUM IpolieccaM, TEOPUU PACTBOPOB;
PaGorate B maboparopuu ¢ UCHOIB30BAHUEM IMPOCTEHIIETO J1a0OPaTOPHOTO

o0opyIoBaHuUs;

CocTaBisATh XUMHYECKHUE pcaknuu JIO0BIX XHMHYECKHX nmponecccoB "

BBIIIOJIHATH HA UX OCHOBC H606XOI[I/IMBIC pacyCThI.

BJAJ€Th:

MeTOHHKOﬁ MNPOBCACHUA XHMHYCCKOI'O JOKCIICPHUMCHTA B J'Ia60paT0pHLIX

YCJIOBUSX;

YMeHueM mpaBUIbHOTO OOBSICHEHUS PE3YJIbTaTOB SKCIIEPUMEHTA, €CIIH J1aXe

pe3yNbTaT OTPULIATETbHBIN;

MGTO,Z[aMI/I OKa3aHuA HCpBOfI nmomMomu 1Mmpu HECYACTHBIX ClIydasaX B

XUMHUYECKOH J1abopaToOpuu.

3. KOMIIETEHIIMHU OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIUAIIJIMHbI

IIpouecc

HU3YUCHUA OUCHUILIMHBI

HampaBjeH Ha (QOpMUpOBaHUE DIJIEMEHTOB

cinenyromux komnereHumii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMy

HaIpaBJICHUIO ITOATOTOBKH:

Tabnuuya 3.1.
Kon HaunmeHoBaHue HNuaukarop B pesyabTaTte ocBOCHHSA
KOMIEeTeHI KOMIeTeHIHH AOCTHKEHHSI AMCHMILTHHBI 00yJaoLuiics
uu KOMIETeHINH JOJIZKeH:
Ynuesepcanvnvie komnemenyuu u uHOUKAMOPHL UX 00CHUICCHUS
YK-2 Crnocoden onpenensats | YK-2.1. Ompenenser 3HaTh:

KPYT 33124 B paMKax
MOCTABJIEHHOM IeJTH U
BBIOMPATh ONTHMAJIb-
HbIe CIIOCO0BI UX pellle-
HUS, HCXOAA U3 JeHCT-
BYIOIIIMX MPAaBOBBIX
HOPM, HMEIOIINXCS
pecypcoB U OrpaHu-
YeHM .

KpYT 3a7a4 B paMKax
TIOCTaBJICHHOM IEIH,
OTIPEJIEIISIET CBSI3U
MEXTy HAMU;

YK-2.2. [Ipennaraer
CIOCOOBI peIlIeHNUS
MOCTABJICHHBIX 32144
Y OKUIAEMBbIC PE3YIIb-
TaThbl; OI[CHUBACT
OpeaJIOKCHHBIC
CIIOCOOBI C TOUKH
3pEHHUSI COOTBETCTBUS

- TpeOOBaHMS Y TIPUHITUIIBI TIeJIe-
MOJIaraHus;

- IPUHIIUIIBI U METOIBI TUIAHUPOBA-
HUS,

- METOJIbl OPTraHHU3aIUU U YIIPaB-
JICHUs! B 00JIACTH XUMHH, IPUMEHSI-
eMble Ha (heJiepaibHOM H PEruo-
HAJTbHOM YPOBHSIX;

Ymetn:

- popMyIHpOBATH TIEPECUCHD
B3aMIMOCBSI3aHHBIX 3aj1a4, 00eCIIen-
BaIOIIUX JOCTH)KECHUE MOCTABJICH-




LIeJIN TIPOEKTa,;

YK-2.3. IInaaupyer
peanu3anuio 3a1a4 B
30HE CBOEH OTBETCT-
BEHHOCTH C Y4ETOM
HAMEIONINXCS pecyp-
COB U OTPAHUYEHUN,
JIEACTBYIOLIUX IIpa-
BOBBIX HOPM,;

YK-2.4. Beimmonsser
3aJIa9M B 30HE CBOCH
OTBETCTBEHHOCTH B
COOTBETCTBMH C 3aIljIa-
HUPOBAHHBIMU PE3YJIb-
TaTaMu ¥ TOYKaMHU
KOHTPOJIS, IPU HE0O-
XOJIMMOCTH KOPPEK-
THUPYET CITOCOOBI
pelieHus 3a/1a4;

YK-2.5. TIpencrasis
€T pe3yNbTaThl MPOEK-
Ta, MpeAaraeT BO3MO-
JKHOCTH MX HCIOJB30-
BaHUS W/WIU COBEP-
IICHCTBOBAHHS.

HOW 11eN1H;

- OTIIPEAETATH OXKHUIAeMbIE PE3YIIb-
TaThl PEUICHUS 337124,

- pa3pabaThIBaTh PA3INIHBIC BUIBI
IUTAHOB 10 Peau3aluy IporpamMm B
00J1aCTH XUMHH;

- MPOBOAUTD AHAIU3 TIIAHOB C
MTO3UIINH TTPABOBBIX HOPM, UMEIO-
IIUXCS PECYPCOB U OTPaHUYEHUH;

- IPOBOJMTH OIEHKY PECypCHOTO
oOecrieueHusl pa3InIHbIX
MEPONPHUATUN XUMUYECKOTO
xapakrepa (HayqHO-TIPaKTUIeCKHe
KOH(EPEHIIUH, HAyYHbIC CEMUHAPBI,
JTUCITYTHI);

- OPUCHTHPOBATHLCS B 3aKOHO/1a-
TETLCTBE U TIPABOBOH JIUTEpaTypeE,
MIPUHUMATH PEIICHUS U COBEPIIATh
JEHCTBUSA B COOTBETCTBHH C 3aKO-
HOM.

Baaners:

- METOJAMKON U METOJIaMH TIJIaHHU-
pOBaHUS U TIPOBEICHUSI HAYIHOTO
KCCJEI0OBAHUSA 0 ONPEACIECHUIO

3 PEKTUBHOCTH NEATESITHLHOCTH B
00J1aCTH XUMUHU.

Ilpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUA

MK-3

Crnoco0eH ucnoJab30-
BaTb cUCTeMbl QyHaa-
MEHTAJLHBIX XUMHM-
YeCKUX MOHATHI 1
METO010JI0THYeCKHX
aCHeKTOB XUMHUH, (hOpM
W METO0B HAYYHOI' 0
MO3HAHUSA.

IIK-3.1. 3HaeT OCHOBHI
(hyHIITaMEHTAITBHBIX
pa3aenoB XUMHUH: He-
OpPraHUYECKON XUMUHU
(cocras, cTpoeHmue,
CBOWCTBA BEIIECTB U
COCIMHCHUI), OpTaHU-
YECKOW XUMHU (OCHOB-
HBIC KJIaCChl YTJICBO-
JIOPOJIOB, TOMO(YHK-
IUOHAJIBHBIX, T€TEPO-
(hyHKIIMOHATEHBIX U
TeTePOLUKITNICCKUX
COCIMHEHNH), aHaN-
TUYECKON XUMUH (MeT-
POJIOTUYECKHE METOIBI
aHaJin3a, CylIiecTBO
peaxkuui, TPUHIIUIBI U
00J1aCTH UCIIOJIB30-

3HaTh: 0a30BbIC IOHATHS HEOpTa-
HHUYECKOM, OpPraHWYEeCKOM, aHaJu-
THYECKOH, PU3NIECKOHN, KBAHTO-
BOI XMMHH, XUMHUH BEICOKOMOJIE-
KYJSIPHBIX COCTUHEHUN U XUMU-
YECKOH TEXHOJIOTUH U 3aKOHOMEp-
HOCTH XUMHUYIECKUX TIPOIIECCOB C
y4acTHEM HEOPTaHUYECKHUX, a TAKXKe
HU3KO- U BEICOKOMOJICKYIISIPHBIX
OpPTaHUYECKHX BEIIECTB

YMeTn:

- IPOBOJIUTH MPOCTHIE OTIEPALTUU
(ananu3a u KIaccupUKauu
BEIIECTB, COCTaBICHUS (OPMYIL,
CXEM MPOIIECCOB, IEPBUIHOTO
aHanm3a pe3yJIbTaToB | T.I1.),
BOCIIPOU3BOJAUTH OCHOBHBIC MTOHSI-
THS HEOPTaHUICCKOH, OpraHnyec-
KOW, aHAJTUTUYECKON, PU3UICCKOM,




BaHUsI XUMUYECKOTO
aHanmza), Gu3nIecKoit
XUMUH (OCHOBBI TEp-
MOJIMHAMUKH, TEOPHN
pacTBOpOB U Pa3oBbIX
paBHOBECUH, XUMU-
YECKON KUHETUKH U
KaTanmsa,
AIEKTPOXUMUH)

MK-3.2.Ymeer npume-
HATb TEOPETUUYECKUE
3HAHUS JJIS peIIeHHS
KOHKPETHBIX 3a/1a4 B
XUMUH; TIOJTE30BAThCS
COBPEMEHHBIMU TIPEII-
CTaBJICHUSIMU OCHOB-
HBIX pa3JIeloB €CTeCT-
BEHHBIX HAYK JJIs
00BSICHEHHUSI CTIeU(H-
KU [TOBE/ICHUS XUMHU-
YEeCKUX COCIUHCHUI;
WCTIOJIh30BATh JaHHEIE
IO CTPOEHHIO BEIIECTB
U COCIUHEHUHN IS
W3YUYEHHUSI UX CBOMCTB,
HCTIOJIE30BATh CTPYK-
TYpHBIE TaHHBIC B HC-
CJIeTOBaHUHU.

IIK-3.3.Bmageer oc-
HOBaMH TEOPUU (PYH-
JAMEHTAJIBHBIX pa3jie-
JI0OB XUMUU;, HABBIKAMU
pEIICHHsT KOHKPETHBIX
TEOPETHUECKUX U
3KCIIEPUMEHTAIbHBIX
3a1a4.

KBaHTOBOM XMMHH, XUMHH BBICOKO-
MOJIEKYJISIPHBIX COEIUMHEHUHN U
XUMHYECKON TEXHOJOTUH 1
3aKOHOMEPHOCTH XUMUIECKUX
MIPOIIECCOB C y4aCTUEM HEOpraHu-
YeCKHX, a TAK)KE HU3KO- M BBICOKO-
MOJICKYJISIPHBIX OPTaHUYECKUX
BEIIIECCTB.

Baanern:

- HAaBBIKOM PabOTHI C YIEOHOM
JUTEpaTypoil IO HEOPTAHUYECKOH,
OPraHUY€ECKOM, aHATUTUYECKOH,
(m3nIecKor, KBAaHTOBOH XUMUH,
XUMUHU BBICOKOMOJICKYISIPHBIX
COSIMHCHUN M XMMUYECKOMH
TEXHOJIOTUH

4. OFbEM JUCHUIIMHBI U1 BUJbl YYEBHOM PABOThHI

Taoauna 4.1.
O0bem AuCOMIIMHBI M BUABI Y4eOHOH padoThI
Bup yueOHoil padoThI Bcero 1
4acoB cemMecTp
OO61m1ast TpPyA0€MKOCTh JUCITUTUTHHBI 252 252
AyIUTOpHBIE 3aHATHUS 166 166
Jlexuun 54 54
[IpakTHueckue 3aHATHA 112 112




CamocrositensHas padorta ctynentoB (CPC)

59

59

KonTponb

27

27

5. COAEP) KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHUYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHSITUI

CTpyKTypa u coep:kaHue TUCHUTTHHBI

Tao6auna 5.1.

OO61mast Tpy10eMKOCTb JUCHMIUTMHBI COCTABIISICT 7 3a4E€THBIX €IMHUILL, 252 yaca

Bunaer yueGHo pa-
dopma TEKyIIEero
o 0OTBI, BKJIIOYAst
H KOHTPOJISI YCTICBAEMOCTH,
Pa3gen quCHUIINHEL ) camMocCT. paboTy
/o > (bopma IPOMEKYTOUHOTO
O Jlek | [Ipakt. [CaMoCTOSIT.
KOHTPOJIS U aTTeCTallun
muu | pabotel| pabora
1 BBenenne. OcHOBHEIE 1 4 6 6 TecT Ha XUM.
IOHSTHS Y 3aKOHBI XUMHH. HOMCHKJIATYPY
2 Crtpoenue aToma 1 6 12 6 TecToBrle 3a0aHus
Konrponbnas pabora
3 XumMmuueckas CBSI3b 1 6 12 6
Ne 1
4 | Tepunon. sakon u Ilepnon. 1 6 12 6 Kosmoksuym Ne 1
cucTeMa
5 CrpoeHue KOMIUTICKCHBIX 1 6 14 8 TecToBbIE 3aAaHUS
COEIUHEHUN
6 Hauana xumudeckoi 1 6 14 8 TecToBbIE 3a1aHUS
TEPMOIUHAMUKA
Kuneruka u Mexanuzm 1 6 14 8
XUMUYECKOU PeaKInu KonTponbHas pabota
7
Ne 2
1 8 14 6
PacTtBopsI
8 TecToBrIe 3a7aHNs




DIEKTPOXUMHUECKHE 1 6 14 5
CBOICTBa PaCTBOPOB TecToBble 3a0aHUS
KonTponbHas padora Ne3
Komnnoksuym Ne 2
Hroro: 54 112 59

5.2. Coanep:kaHue JUCHUILTHHBI «JIeMEHTAPHbII KypCe XUMHI»

1. BBeaenue

XHUMUs Kak CHUCTEMa 3HAHUUM O BEIIECTBAX M MX MPEBPAIICHUSAX. TeopHus U SKCIEPUMEHT
B XUMHHU. PaznuuHble ypoBHU XuMHueckoil Teopuu. Mupopmarmonusle cucrembl. Cucrema
MIPUOPUTETOB B pa3BUTHU XUMUU. OCHOBHBIE MTPOOIEMBbI COBPEMEHHON HEOPraHUYECKON XUMHUU.
Pycckass HOMeHKIaTypa HEOpraHMYECKUX COEAMHEHMH (KHCIIOpOA, OKHUCEI, THAPOOKHCH, BOJA,
Ie04Yb, TEePEKUCh BOJAOPOJAA, CEPHOKUCIBIM, XJOPUCTBIK W T.J.). MeXIyHapoaHas
HOMEHKJIaTypa. XUMHUsI U DKOJIOTHSL.

OCHOBHBIE TIOHATHS W 3aKOHbl XHMHMH. ATOMHAs €QUHULA MacChl. ATOMHas H
MoJIeKyJsipHasg Maccbl. Mo, MonbHast Macca. BaneHTHOCTB. CTeneHb OKUCIIEHNS. DKBUBAJICHT.
MonbHas mMacca skBuBajieHTa. OnpenesieHnss XMMHUYECKOrO0 3KBHUBAJIEHTA 3JIEMEHTA, KUCIOTHI,
TUAPOKCUAA, CONM, OKcuaa. OKUCINUTENbHO-BOCCTAHOBUTENIBHBIE OSKBHBAJICHTBHL. 3aKOH
CTEXMOMETPUHU. 3aKOH YKBHBAJIECHTOB.

CriocoObl BbIpaKEeHUsI KOHLIEHTPAIIUH PACTBOPOB.

2. CTpoeHne aToma. Pa3Butue l'[peL[CTaBJIeHI/Iﬁ 0 CTPOCHUU aTOMAa. KBanrtoBo-
MeXaHn4YeCKkas MoaeJib.

AToM — Kak cioxHas cuctema. CioxHasi CTpykTypa siapa. IIpoToHBI MU HEHTPOHBI.
[IpoTOHHO-HENTPOHHAS TEOPUS CTPOCHHUS SIPa.

JIBoliCTBEHHas Ipupojaa IEKTpoHA. Macca M 3apsa AJIEKTPOHOB. BOJHOBBIE CBOMCTBA
anexktpoHoB. CooTHomeHue HeomnpeaeneHHoctu [eiizenbepra. [lonsitue opOurtamu. BomHoBas
¢byakus 1 BomHOBOe ypaBHeHue Illpenmnrepa. PaamansHas u opOuTanbHas COCTABISIONINE
BOJTHOBOM (PYHKITHH.

KBanToBbie uncna. CTpyKTypa 3JIeKTpOHHBIX 000704eK. KBaHTOBbIE YPOBHU, KBAHTOBbIE
MoaypoBHH, S-, P-, O-, f- aromueie opOurtamu. IlpaBuino KieukoBckoro. PeanbHbie
pacmoJIOKEHHS] YPOBHEUN U OJLYPOBHEUN B aTOME.

OCHOBHBIE NPUHUMIIBI PACHpPEACIICHHs 3JIEKTPOHOB B aTOMe: MPUHIIMI HAWMMEHBLIECH
sHepruu, npuHuui [aynu u npasuno I'ynaa.

N300paxeHne 371eKTPOHHON CTPYKTYphI aTOMa MPHU MOMOIIHU JIEKTPOHHBIX (hopmyrt u
KBAaHTOBBIX SiYEEK. DHEPreTUYECKHUE TUarpaMMbl MHOTOSJIEKTPOHHBIX aTOMOB.

3. XuMuyeckas cBf3hb

[TonsiTne XxuMu4eckor cBs3M. KpuBble M3MEHEHHsI SHEpruu NMpu O0Opa30BAHUU CBS3H.
IIpupona xumudeckon cBs3u. KonuuecTBeHHbIE XapaKTEpUCTUKU CBA3U. Tum cBs3u. BaneHTHbIe
U MEKMOJIEKYJIIPHBIE CBSI3H.

KoBasientHas cBsa3b. JlBa MeToga OOBSCHEHHMS KOBAJIEHTHOM CBsi3u. OCHOBHBIE
noyioxkeHuss meroaa BaneHTHBIX cBa3ell (BC). IMonspHocTh cBsi3u. Hemomnsipuble u mosispHbIe
MOJIEKYJBl. JIMIONBHBIA MOMEHT M XapaKTEPUCTHKM CTENEHHM MOJSIPHOCTH CBSI3U. TuUIbI
rudpuan3anuil aTOMHBIX OpOMTaNel, HAampaBIEHHOCTb XWMHUYECKOH CBSA3U, I'eOMeTpUyecKas




KOHpUrypanus MOJEeKyd. 6- W m- cBa3u. OjauHapHble, [BOHHBIE W TPOWHBIE CBSI3U.
HenacbimaemocTs CBsI3U. DHEPTHUs CBSI3H.

OCHOBHBIE TOJIOKEHUSI METOJa MOJIEKYISApHBIX opbOurtaneit (MMO). CassbiBatomue,
PasphIXJIOIIME M HECBS3BIBAIOIIUE MOJEKYJSpHbIE OpPOUTAIN; G- U T- MOJIEKYJSPHbIE
opouranu. Cxembl MOJIEKYJSIPHBIX OpOMTajei IBYXaTOMHBIX TOMOSJICPHBIX, T€TEPOSICPHBIX H
MHOT0aTOMHBIX MoJieKyll. [lopsiok cBs3u. MaruutHele cBoiicTBa Mosiekynn. CpaBHEHHE METO/I0B
BC u MMO.

Honnast cBsa3p. Kputepuit o0pazoBanusi HOHHOW cBsi3U. HeHachlliaeMocTh CBSI3H.
Kpucrannuueckoe cocTossHUE MOHHBIX coeqMHEHNH. HeHanpaBneHHOCTh CBSI3U. DHEPrus CBA3H.

MesxmModekysipHbie cBsi3U. BogopoiHas CBsI3b.

4. Ilepuoauyeckuii 3aKOH MW mNepuoaAuvYeckass cucrema 3emenros JILH.
MenaeiieeBa

[Torckn  OCHOBBI  KIAaCCUPUKANMUKA  XUMHUYSCKHX  DJIEMEHTOB  JI0  OTKPBITHS
NEPUOANYECKOT0 3aKOHA.

Tpwu srama pa6otsr .M. MenzaeneeBa B 00JaCTH CUCTEMATUKH XUMHUYECKUX SJIEMEHTOB.
DopMyIMpOBKAa NEPUOAMUYECKOrO 3akoHa. Co3gaHME NEPUOINYECKON CHCTEMBI 3JIEMEHTOB.
Jloruueckue BbIBO/IBI U3 IEPUOAMYECKOT0 3aKOHA U MEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpemeHHas (QOpMYIUpOBKAa MEpHOAMYECKOro 3akoHa. CTpyKTypa COBPEMEHHOM
MIEPUOINYECKON CHUCTEMBI 3J€MEHTOB. KOpOTKONEPUOIHBI M JUIMHHOIIEPUOAHBIA BapUaHTHI
nepuoanueckoit cucremsl. llepuon. I'pynma. [lenenue rpynmsl Ha noArpymnmsl. Tunudeckue
3JIEMEHTBI, [TOJIHbIE aHAJIOTH.

S-, p-, d-, f- anemenThl. BHyTpeHHSS 1 BTOpUYHAS TIEPUOUUHOCTb.

3aKOHOMEPHOCTH M3MEHEHHSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEPHUOJIAM U
rpynnaM. Paanycel aTOMOB M HOHOB, 3HEPTHsl MOHU3ALHAH, CPOACTBO K SJIEKTPOHY,
DJIEKTPOOTPULIATEIIBHOCT: U3MEHEHHUS DTHUX XApPaKTEPUCTHUK I10 IEpUOAaM W TIpYIIIaM.
3aKOHOMEPHOCTH U3MEHEHUSI BAJICHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX CBONCTB
3JIEMEHTOB U CBOMCTB OJHOTHUITHBIX COCIMHEHHUM.

BasieHTHBIE 371€KTPOHBI 1 MHOT00O0Opa3re BaJICHTHBIX COCTOSIHUI aTOMOB S-, P-, d-,
f- amemenHTOB.

S. CTpoeHHe KOMIJIEKCHBIX COeUHEHUI

Koopaunanuonnas teopus BepHepa kak mnepBas yaauHas IOIBITKA TEOPETUYECKOTO
o0bsicHeHus:  cTpoeHHss  KomIuleKCHBIX — coenuHeHnid  (KC).  OcHOBHBIE  TOJIOKEHUS
KOOPJMHAIIMOHHON TEOpHHU: LEHTPAIbHBIM aTOM M JIUTaHAbI, BHELIHSS M BHYTpEHHssA cdepa,
KOOPJIUHAIIMIOHHOE YHUCIIO, SIAPO KOMILJIEKCa, €T0 3aps/l, I1aBHasi U M0OOYHAas BaJIECHTHOCTH

ITpupona xumunyeckoit cBsizu B KC. CoueTaHue 351€KTpOCTaTUYECKOTO U KOBAJEHTHOIO
B3aMMOJICHCTBUSl LIEHTPAJILHOTO aroma (WM HOoHA) ¢ JuraHaamu. lloHsTue o KucCioTax M
ocHoBaHMsX JIbrouca.

Pons KC B mpupone (pepmeHTHI, XJTOpOPHILI, TeMOrTO0UH, KOMIUIEKCHBIE COSIMHEHUS
MHUKpPO3JIEMEHTOB B IMUTAaHUM PAaCTEHMM, ekapcTBa U sabl). Mcnons3oBanne KC B TexHonorumy,
CEJIbCKOM XO034MCTBE M MEAMIIMHE (pa3fesieHue U OYHCTKa CMEceil HEOpraHMUECKUX COeIMHEnH,
060pbba ¢ XJIOPO30M pacTEHUil, MPOTUBOOITYX0JIEBOE AEHCTBHE KOMILJIEKCOB IUIATUHBI U JAPYTUX
anemeHToB). Jletryune KC u ux ponp B HEOPraHMYECKOM CHHTE3€ (TOHKHE IIICHKH,

reTePOCTPYKTYPHI).

6. Hauana xummn4ieckou TEPMOAUHAMUKH

XVWMHMUYECKHE TPOLECCHl HAa MHKPO - M MaKpOypOBHAX. BakHelmme npU3HAKU
XUMUYECKHX npeBpauieHuil. [IoHATHe 0 XMMHYECKHUX IMPEeBpALICHUs B HEOOBIYHBIX YCIIOBHSIX:
IJJA3MOXUMUS, 3ByKO- 1 MEXaHOXHUMMSI, KDUOXHUMHSL, JTA3€PHAsS XUMHS.



OCHOBHBIE TIOHATHS XUMHUYECKOW TEPMOJMHAMHUKU: CHUCTEMA, MapaMeTpbl COCTOSHUSA,
paboTa, SHEprus, TeIIoTa.

BHyTpeHHss SHEprusi, U ee W3MEHEHHE MPHU XUMHYECKUX U (Da30BBIX MPEBPALICHUSIX.
[lepBoe Hayal0 TEPMOAMHAMHUKUA. OHTAJbIUSA OOpa30BaHUS XUMHUYECKHX COCJIHMHCHHM.
CrannaptHoe cocrosiHue. CraHzapTHble OSHTaJIbIMKM OOpa3oBaHUs. TeruioBble APPEKTHI
XUMHUYECKHX peakuuid. TepMoxuMmHueckue pacyeTbl, OCHOBaHHbIe Ha 3akoHe ['ecca. Tepmoxu-
MUYECKHE LMKIBL. TernoeMKkocTs. TemmnepaTypHas 3aBUCHMOCTb TEIUIOEMKOCTH U 3HTAJIbIIUHU.
VYpasuenue Kupxroda. JHeprust XuMUYECKOU CBSI3U.

Bropoil 3ak0H TepMOJMHAMUKHU. DHTPOIUSA. 3aBUCUMOCTb 3HTPOIIUU OT TEMIEPATYpHI.
CranpnaptHass sHTponusa. l3MeHeHwe »HTponuM nHpu (PA30BBIX MEpexojax U XMMHUYECKHX
peakiusx. OnHeprus Iub06ca wu oHeprus [embmronsua. Kpurtepuit caMonpou3BOJIEHOTO
IIPOTEKAaHNs NPOLECCOB. XUMHUYECKHN MOTCHIMAI, 3aBUCUMOCTh XMMUYECKOr0 MOTEHIHANIa OT
KOHLIEHTpAlluK, [JaBJE€HHUs pPEareHTOB. YCJIOBHE XMMHMYECKOro paBHOBecus. M3orepma
XUMHYECKOW PEaKIUH.

KoHcTaHTa XMMHYECKOTO paBHOBECHsS] KaK Mepa TIyOMHBI NPOTEKAHHsS IPOLECCOB.
Hcnonp3oBaHne 3HAYEHUN CTaHAAPTHOM ODHTAJBIIMM W DJHTPONMHU U1 pacdyera KOHCTaHT
PaBHOBECHS XMMHUECKUX peakiuil. PaKkTopbl, BIAUSIONINE Ha BEIMYUHY KOHCTAHTHI pABHOBECHSI.
TepMoarHamMu4yeCKnil BBIBOJ, 3aKOHA AEUCTBYIOHIMX Macc. CIBHI XMMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle Hlatense.

7. KuHeTHKAa H MeXaHU3M XHMHYECKHX peaKkuuii

CKOpoCcTh XMMMUYECKOM pEaKIUH, €€ 3aBUCUMOCTb OT IPUPOABl U KOHLEHTpaLUu
peareHToB, Temnepatypsl. llopsinok u MojekynspHOCTh peakuuu. KoHcraHTa CKOpOCTH, ee
3aBUCUMOCTb OT TEMIIEpATyphbl. YpaBHEHUE AppeHuyca. DHEPrus akTHBALMM (JEHCTBUTEIbHAS
u Kaxymascs). [loHsaTue o Teopuu aKTUBHBIX COYJAapeHMH, aKTHBMPOBAHHOM KOMILJIEKCE B
TEOPHM aOCONIOTHBIX CKOPOCTEW peakuuu. MexaHu3M M KHHETHKAa PEeaKIHii B TOMOT€HHBIX U
reteporeHubix cuctemax. llemubie (H.H.CemenoB) wu xonebarensnbie (b.I1.benoycos,
A.M.Xabotunckuit) peakuuu. ['oMoreHHbIil U reteporeHHbIil kKaranus. AyTtokaranus. Kune-
TAUYECKWW BBIBOJ 3aKOHa JeWcTByromux Mmacc. DopManbHas KWHETHKA, KHHETHYECKHE
YpaBHEHUA Ul OMHOCTOPOHHUX peakuuil [ u Il mopsaka.

Wuruburops! 1 nurubuposanre. OcOOEHHOCTH KUHETUKU Ta30(a3HbIX, KUIKO(DA3HBIX U
TBepA0(a3HBIX peakuuil. MexaHn3Mbl peakluii ¢ yuaCTHEM OPraHUYeCKUX COeTUHEHUH.

Xumnueckoe paHoBecue. OOpaTumble M HEOOpAaTHUMbIE XUMHUYECKHE PEAKIMH.
CocrosiHre paBHOBECHUS U MPUHIIMIT MUKPOCKOITMYECKO 00paTuMocTH peakiuu. Kunernueckuit
Y TEPMOJAMHAMHUYECKUAN OIXOABI K ONMMCAHNIO XMMUYECKOIO PABHOBECHS.

KoHcTaHTa XMMHYECKOrO0 paBHOBECHS M pa3iIUYHbIE CIOCOOBI €€ BbIpakeHHsd. CBs3b
KOHCTAHThl XMMHYECKOIO DPABHOBECHS CO CTaHAApPTHBIM H3MEHEHHeM »>Heprun ['ubOca.
CMmelenne XuMU4EeCKOro paBHOBECHsI TpH U3MeHeHuH yciioBuil. [Ipunnun Jle Hlatense.

Bnusane cpenbl Ha TpoTEeKaHWE XMMHYECKUX peakiuid. OcobeHHOCTH ra3odasHbIX,
KHUIKO(pa3HBIX, TBEpAOGa3HbIX peakiuil. Poib SHTaNBNUIHOTO M SHTPOMMUHOTO (AaKTOPOB B
OIIpECIICHUY HAIPaBJICHMs IIpoLecca.

8. PacTBOpHBI

PactBopel >kuakuwe (BOOHBIE W HEBOJHBIE), TBEpHAble W Ta3z000pa3Hbie. CrocoObl
BBIpQ)KEHUS KOHIIGHTPALIMM PACTBOPOB: MaccoBas JOJs, MOJISIPHOCTb, HOPMAJbHOCTb,
MOJISUTBHOCTB, MOJISIpHAast JIoJisl. BimsHuE Ha  pacTBOPUMOCTh DHEPTUU  CTPYKTYPHI
KPUCTAJUIMYECKOIO  BEIIECTBA W  DHEPrUU  COJIbBAaTallMd. PacTBOpbl  HACBILIICHHBIE,
HEHACHIIIIEHHBIE ¥, KOHIICHTPUPOBAaHHBIE M pa30aBICHHBIC. 3aBHCUMOCTh PACTBOPHUMOCTH OT
TeMIepaTypbl. PacTBOpbI ueabHbIe U peajbHbIE.

PactBop kak (¢aza mnepemeHHOro cocrtaBa. [loHsTHe O (a30BBIX JHarpaMmax,
KOMIOHEeHTax, (as3ax, cremensix cBoOonbl. [IpaBuno a3 I'mbb6ca. da3oBbie aUArpaMMel



OJIHOKOMIIOHEHTHBIX CHCTEM Ha MpPUMEpPE IuarpamMmbl COCTOSSHUM BOJbl. OCHOBHBIE THIIbI
(ha30BBIX JHMAarpaMM JBYXKOMITOHEHTHBIX CHCTEM: CHUCTEMBI C HEOTPaAaHWYCHHOW PACTBOPUMO-
CThIO, SBTEKTHYECKHUE CHUCTEMbl, CUCTEMBbI, BKJIIOYAIOLIME KOHIPYIHTHO M HMHIOHIPYIHTHO
IIaBSIIMECS] XUMUYECKHE COeTMHEHUs. TpUaHTyIsSLIus CII0XKHBIX CUCTEM.

[loHsiTHE O KOJJIOMIHBIX PACTBOpAX.

KonnuraruBasie cBOMCTBA paCTBOPOB HE AJIEKTPOJIUTOB U AJIEKTPOIUTOB. [laBieHune mapa
OMHApHBIX pacTBOPOB. 3akoHbl Paynsa. Kpuockonuss u 20YyIITHOCKONHS KaK METOJbI
ompeneneHuss MOJSIpHBIX Macc. OCMOC W OCMOTHYECKOE JaBJI€HHWE B HEOPTaHWYECKUX U
Ouosornyecknx cucteMax. 3akoHsl Payns u Bant ['odda niast pacTBOpoB He 3IIEKTPOJIUTOB U
3JIEKTPOJINUTOB. M30TOHMUECKUH KOA(PUITUESHT.

[Ipouiecc 3amep3anus BOABI U BOAHBIX pacTBOpoB. Kpuoruapar u kpuoruapatHasi Touka.
BriBeTprBaHNEe KPUCTAUIOTHAPATOB cojieil. PacrisiBaHne 00€3BOKEHHBIX COJIEH BO BIIKHOU
atMocdepe.

Onektponutrueckas aucconuarus (C.Appenuyc). CuibHbIE U CclIa0ble DJIEKTPOJIUTEHI.
Crenenb U KOHCTaHTa aucconuanuu. MakTophl, BIAUSIONIME HA CTENEHb AJIEKTPOIUTHUYECKOMN
mucconnanuu. Kaxyiascs creneHb OUCCONMALMK CWJIBHBIX AJIEKTPONUTOB. Jluccoumanus
CTa0bIX AIIEKTPOIUTOB. 3aKOH pa3BeneHust OcTBaba.

Bonma kak BaxueWmmii pactBoputenb. KoHcTanTa aucconmanuud Bojbl. MoHHOE
Mpou3BeIeHne BOJIbl. BoIOpOIHbIN MOKa3aTeb.

I'unponus u conbBonu3 coseil. KoHncranta paBHOBecHs peakiuu Tuapoian3a. OakTopsl,
BIIUSIIONINE Ha PABHOBECHE PEAKIIMI TUIPOTU3a.

[IpousBeneHne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JEKTPOJIUTOB. YCIOBUS
OCXJICHHSI U PACTBOPEHUS OCAJIKOB.

OCHOBHBIE TIOJIOKEHHS TPOTOJUTHYECKOW Teopuu bpencrena-JIoypu. ComnpsikeHHbIE
KHUCJIOTHI U OCHOBaHUs. KOHCTaHTa MPOTOJIMTUYECKOTO PABHOBECHSI KaK XapaKTEPUCTUKA CHUIIBI
KHCIIOTHI 1 OCHOBAHHUS.

9. DJIEeKTPOXHMHYECKHE CBOMCTBA PACTBOPOB

COprDKCHHI)IG OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIC  IAPHI. IlonssTe © I[BOI71HOM
JNEKTPUYECKOM CJIO€. OJIEKTPOJbl, TajlbBaHUYECKas sdeika. OJEKTPOAHBI MOTEHIMAIL.
CraHmapTHbI 3NEKTPOJAHBIA mnoTeHuuan. Psa wHampsokeHuil. OrmnpeneneHue HalpaBiIeHUs
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil. YpaBHenue Hepucra. J[uarpammsr Jlatumepa.
ITonstne o AuarpaMmax OKUCJIIUTCIIBHBIX COCTOSTHUH (I[I/IarpaMMBI «BOJIBT-3KBHUBAJICHT - CTCIICHb
OKHCJICHUS»). 3aBUCHUMOCTH DJJIGKTPOAHOTO ToOTeHHHana oT pH cpenpl. DnexTponus,

QJICKTPOXUMHUYCCKUC UCTOUYHUKU SHECPTUHU, KOPPO3UA KAK BHCKTpOXI/IMI/I‘{eCKI/Iﬁ mponcecc.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

[lpy w3ydyeHMH TEOPETHUECKOro Kypca Ha JEKUUSAX MpeaycMaTpUBaeTCs 3aJI0kKEHHE
MaTepuala B BUe npe3eHTanuu. OTaenbHble JEKIUH W3IaraloTcs 1Mo MpoOIeMHON TEXHOIOTHH.

Ha nexkumsix ucnonp3yroTcs B KauecTBe JEMOHCTpAIlMOHHOTO MaTepuaia [lepuogudeckas
cucreMa snemenToB J[. . MenpeneeBa u psii Apyrux CrpaBOUYHbBIX TaOUIIL.

[Tpu u3yyeHUH CBOWCTB OTIEIBHBIX XUMHUUYECKUX COCAUHEHHM U XMMHUYECKHUX MPOIECCOB
npeayCcMaTpuBacTCA NOCTAHOBKA JICKIIMOHHBIX JCMOHCTPAIIMOHHBIX OIIBITOB.

HekoTopsie  paszmenbl  TEOPETHYECKOTO  Kypca HU3ydaloTcs C  HCIOJIb30BaHHEM
OTeperKaroell CaMOCTOSTENIbHONW pabOThI: CTYIEHTHI MOIYYaloT 3aJaHus Ha O3HAKOMIICHHE C
HOBBIM MaTEPHUAJIOM JI0 €T0 U3NIOKEHUS Ha JICKIIUAX.



Ilepen ouepenHol NEKLUMHM, KAK IPABWIO, NPAKTUKYIOTCA <JIETYYKH» IO MaTepuaity
Mpeapaylied JeKIUd. DTO TMO3BOJISIET OIpPENeNuTh CTENEeHb YCBOCHMSI W3JI0KEHHOTO paHee
MaTepuasia. Jlns Oosee OCHOBAaTEeNIbHOW OIIGHKH YCBOSEMOCTH TEOPETHUYECKOro MaTepuaa
CTYNCHTAMM HCIOJB3YKOTCS TECThl, a TAaKXE TPAJULUOHHBIC IIMCBMEHHBIE M YCTHBIC
KOHTPOJIbHBIE MEPOIIPUATHUS (KOJIIOKBUYMBI, KOHTPOJIbHBIE pAOOTHI).

6. NEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHMA J1JI51
CAMOCTOSTEJBHOM PABOThI OBYUAIOIUXCSI 10 JUCHUILIMHE

JlekunoHHBIE 3aHATHS TIPOBOAATCS | pa3 Helemro B oObeMe 2 4acoB U 4 4acoB MPAKTHUECKUX 3aHATHU B
nepBoMm cemecrpe. Ilocne OKOHYAaHMS WM3ydEHUs KaKJIO0M TEMbI CTYIEHTBI IPOXOAIT TECTUPOBAHUE,

cobeceoBaHMe, BBHITTOTHIIOT KOHTPOJIHHBIC PAOOTHI.
7.1. IlepeueHb-y4eOHO-METOAMUECKOTO O0ECIICUEHUS ISl 00YUaIOMUXCS IO TUCIIUIUIAHE:

1. AxwmetoB H. C. O0mias u Heopranudeckasi Xxumusi: yaeOHuk st By3os/H. C.
AxmeToB. — M.: Bricor. mk., 2012. — 743 c.

2. I'manaka H.JI. O6mas xumus. — M.:Murterpan-Ilpecc, 2010. — 727 c.

3. I'muuka H.JL. 3anaun u ynpaxsaenus o oomieit xumun. — JI.: Xumus, 2011.

7.2. YkazaHus A o0y4arouiuxcs Mo OCBOCHHUIO TUCIUTITHHBI
Taoauna 7.1.

Copepxanue caMOCTOATEJIBLHOH PA00THI 00Y4AIOIIUXCH

Homep| Temwi/sonpocsl, svinocumvle na camocmoamenvroe uzy- | Kon-6o | @opmvr pabomel
HeHue yacos
pazoen
1. Beenenne. OCHOBHBIC IOHSTHS U 3aKOHBI XUMHML. 6 coleceqioBaHuE,
TECTOBBII
KOHTPOJIb
2. |CtpoeHue aToMa 6 cobecenoBaHue,
TECTOBBIN
3 XUMHUUecKasi CBSI3b 6 CobecenoBanue,
' TECTOBBII KOH-
TPOJIb
4. [leppoguuecknii  3aKOH M IIepHOAMYECKass cucrema 6 Cobecenosanue,
TECTOBBII KOH-
XUMHUYECKHX d1eMeHToB [I.M1.Menaeneesa TPOIB
5 CtpoeHue KOMITIEKCHBIX CO€TMHEHUN 8 cobecenoBanue,
' TECTOBBIN KOH-
TPOJIb




Havana xuMuuecko TepMOJIMHAMUKH 8 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

KuHeTrka 1 MeXaHu3M XUMHUUYECKOU PeaKIuu 8 cobeceqoBaHue,
TECTOBBIH
KOHTPOJIb

PacTBOpBI 8 cobecenoBaHue,
TECTOBBII
KOHTPOJITb

DJIEKTPOXUMHUYECKHE CBOKWCTBA PACTBOPOB 8 cobecenoBanue,
TECTOBBIN
KOHTPOJIb

8. OEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU "

Tema:

1.

10.

11.

12.

MMPOMEXYTOYHOM ATTECTAIIUU
Bonpocwt ona covecedosanusn
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIMHEHMN D)

Kakue GunapHbie coeIMHEHUS HA3BIBAIOT OKCUAAMU? YKaXUTE BO3ZMOKHBIE CIIOCOOBI UX
TOJTyYSHUSI.

Ha geM ocHOBaHa kinaccuduKanys OKCUIOB Ha: a) HecolieoOpa3yromue 1 coineodpa-
3ytolue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSBISIONINE KUCIOTHO-OCHOBHYIO
JIBOMCTBEHHOCTh? Kakue peakiyu XapaKTepHbI 1711 OKCUI0B KaXKA0W U3 3TUX TPyII?
[TpuBeuTe IPUMEPHI OKCUIOB, KOTOPBIC TIPH B3aUMOJICHCTBUY C BOJIOW 00pa3yroT JIBe
kucnothl. Kak B3anmopeiictByroT ¢ pactBopom Ca(OH); okcuabt N2Os, N2O3 1 NO,?

B 4yem nposiBisieTcst KUCIOTHAS MPUPOAA TEX OKCHUIOB, KOTOPBIE C BOJION HETIOCPEICT-
BEHHO HE B3aHMOJICHCTBYIOT?

HazoBuTe 0CHOBHBIE OKCH/IBI, HEMTOCPEACTBEHHO B3aMMOAEHCTBYIOIIME C BOJoM. Ha-
MTUTIATE YPAaBHEHHUS COOTBETCTBYIOIINX PEAKITHA.

Kakue mo xapakrepy oKCHIbI 00pa3yloT HEMETAIIBI U METAIIIBI B Pa3HBIX CTEIICHIX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cry03, CrOs.

VY kakoro u3 JIByX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpakeHbI criibHee: FeO unmm Fe,Os;
SnO uiu SnO,; ZnO wim CdO; SnO unu PO; BbO wim CaO; As,O3 wim BirO3?

B kakux ciydasx qBa OKCHIa MOTYT B3aUMOJICHCTBOBATH JPYT C APYTOM M KaKUe CO-
SIMHCHHUS TIPU 3TOM 00pa3yroTcsi?

Kakue okcubl 1 Ha KaKOM OCHOBAHUHU MOT'YT OBITh OTHECEHBI TAKKE U K KJIAcCy COJeit?
[TpuBeuTE COOTBETCTBYIOIINE MPUMEPHI.

dopMyiiaMu KaKHX COJIEH MOXKET OBITh (hOPMaIbHO BBIPAKEH COCTAB TAKUX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHuT, MarHeTuT? K KakoMy Kiiaccy cieayeT OTHECTH 3TH
coeIMHCHU?

Kak nonyunts okcuasl CuO, CO,, SO,, P20s, Fe,03, MgO 13 mpocThIX U CIOKHBIX
BemecTB?

[TosyuuTe MO 1Ba OKCHIa U3 PA3IMYHBIX UCXOIHBIX BEIIECTB: a) KMCJIOT, 0) OCHOBaHUH,
B) coJI€eil.
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Tema:

Kakoit okcua MOXKHO MOJTYYUTh U3 Kax 10 kuciaoTsl cieaytomero psjaa: HCIOy,,
H2M004, HZCF207?

Kak momyunts OKCHII IIMHKA U3: a) MeTailIa, 0) MuHepanoB ranves: ZNCO3 1 IMHKOBOM
obManku ZnS?

Yepes kakoil MpOMEKyTOUHBIN MPOJIYKT, JETKO pa3jararolliuiics Ipy HarpeBaHUH,
MO>KHO TOJIYYUTh OKCUJ MeTaJuia u3 ero conu? [lokaxkute 3T0 Ha MpUMepax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO,—CuO; MnBr,—MnO. Kak MOxHO 1y1st
OJIHOTO M TOTO K€ JIEMEHTAa U3 OJJHOT0 OKCHJA MOIYYUTh JPYTOH.

Kakue conu Ha3pIBarOT ruyipokcocosiMu? Kak ux MOXKHO MOJIYYUTh, €CIIA UCXOIHBIM
BCILIECTBOM SIBJISICTCS THIPOKCH/I WK COJTb, Haripumep MN(OH), u Fey(SO,)3?
Hanummre rpadudeckue Gpopmyisl: ruapokcodopomuaa mapranmna (11);
TUAPOKCOKapOOHATa MarHus; F’UAPOKCOHUTPATA ATIOMUHUS; TpUrHapokcodocdara
KaJIbIIUs.

B 1yeM rupokcoconu nposiBISIOT CXOACTBO: C OCHOBAaHUSMH, ¢ coyisiMu? [lokakute 31O
YPaBHEHUSIMU COOTBETCTBYIOLIUX PEAKLIUH.

[IpuBenuTe mpuMepsI FINEMEHTOB, KOTOPHIE BMECTO THIPOKCOCOJIEH 00pa3ytoT OKCOCOIH.
3a cuet yero 3To npoucxoaut? Hanumure rpadpudeckue Gopmysnbl: XJaopuaa
okcocypbMbI(IID); cynbdara okcoTuTana; XIopuaa THOKCOypaHa.

[TpuBeauTe npuMep KUCIOT, OCHOBAaHUN U COJIEH, U3 KOTOPBIX HENb3sl MOJIyYUTh THIIPO- U
TUAPOKCOCOJIH.

Kax MOXHO OCyIIECTBUTH CIIEAYIOIINE TEPEXO bl B IPSIMOM U OOpPaTHOM HAINpaBICHHUH:
KHCJI0Ta —THAPOCOIb —CPEAHSS COJIb —THAPOKCOCOIb — TUAPOKCUAA OKCU?
Hamummure ypaBHEHHUs1 peakunii, KOTOPBIE TOCIE0BATEIBHO MPOTEKAOT MPH ITOCTE-
nenHoM ynobasnenun: a) NaOH k pactBopy ruznpocynbhaTa HHHKa; 0) KUCIOTHI K
pacTBOpY aJOMUHATA KaJHs.

Kakumu nBymst crioco6amMu MOKHO TIOJTYUHTh: a) CYIbQUI MEAN U3 METaJUTHUYECKOU
Meau; 0) XJIOpHU ATFOMUHUS U3 METATTTMYECKOTO aTFOMUHUS?

Hanummure ypaBHEeHUs peaklui, Ipy MOMOIIN KOTOPBIX MEPEUNCIIEHHbIE HIKE COJIN
MoryT ObITh TiepeBesieHbl B cpenuue: (CUOH),SO,4, Ca(HCO3),, [AI(OH)2]2SO4,
Crz(OH)4SO4.

«Ctpoenune atoma. [lepuognyecknii 3aK0H U NePHOAUYECKAS] CHCTEMAa XUMHYECKUX
asieMeHTOB /.. MeHaeneeBay

UYto Ha3bIBAIOT MPUHIUIIOM HEONPEAEIEHHOCTU U COOTHOIIEHUEM HEONPEEIEHHOCTH?
IIpuMeHNMO 11 IOHATHE TPAEKTOPUM JBUKEHUS K MUKpodacTHiaM? YeM 3To onpene-
JSIeTCS ¥ KaKoe MOHSTHE €ro 3aMeHsIeT?

3 . HeomnpenieneHHOCTh MOJIOKEHUS 3JIEKTPOHA paBHA:

a) 10™° m; 6) 1 cm. Kaxoii GyaeT npi 5TOM HEONpeAeICHHOCTb B HMITYIIBCE H
CKOpOCTH?

HeonpeneneHHOCTh B CKOPOCTH 3JIEKTPOHA paBHA 10® cm/c. Haiigure COOTBETCTBYIOIIYIO
HEOIPEIeIEHHOCTh B MIOJIO’KEHUU JIEKTPOHA.

[TorpenrHocTh B onpeeseHuu MoJI0KEeHHS JIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 M.
Kaxoii OyneT npu 3ToM NOrpenHocTs B onpeaesieHuu ckopoctu? Jliis Broporo cityyas
cpaBHUTE AV, BBIpaXKEHHYIO B KM/C, CO CKOPOCTBIO JIBUKEHHUS HJIEKTPOHA IO MEPBOM
op6ute bopa.
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CKopocCTb ABMKEHMSI 3JIEKTPOHA 10 IepBoi OOpOBCKOit opouTe paBHa 2187 km/c. Eciu
IOIPELIHOCTh B ONPEJIETIEHNU CKOPOCTH paBHA 1 KM/c, TO Kakoi OyAeT Ipu 3TOM
HOTPEIIHOCT B ONPEEIeHUN KoopAHaThl? CpaBHUTE €€ CO 3HaUEHHEM pajnyca
OpOUTHI.

CBeT uMeeT IBOMCTBEHHYIO IPUPOAY, TO3TOMY 3HEPrusi OTOHA MOXKET OBITh BhIpakeHa
IByMs ypaBHeHusAMU: E=hv u E=mc’. HaitauTe oTcroa B3auMOCBSI3b MEX1Y JJIMHOMN
BOJTHBI, CKOPOCTBIO cBeTa M Maccoii ¢poroHa. [Tomyunte ypaBHeHue ae bpoiins, 3aMeHuB
¢dorton 0601 MuKpouacTuiieil. [louemy KOpIyCKyJIIpHO-BOITHOBOM yain3M CBOHCTBEH
TOJILKO MUKpOYacTHIam?

Kakoe sxcneprMeHTanpHOE IOATBEPKICHUE Hallljla TUIoTe3a Jie bpoiins o BOIHOBBIX
CBOMCTBaX MUKPOYACTHI[?

UYemy paBHa 1eOpoilyieBcKast JUTMHA BOJIHBI 3JIEKTPOHA, ABMXKYILETOCS CO CKOPOCTHIO: a)
6:10° m/c; 6) 2187 km/c?

Yemy paBHa macca poToHa kpacHoro cera (X=648 um)? CpaBHUTE €€ ¢ Maccoi
anekTpona (9,1 1-110% ).

. UeMy paBeH umnyabc poToHa aiis cBeTa ¢ A=485 Hm?
14,

Oueprust poToHa paBHa 5 10" Jx. Haiizure JUIMHY BOJIHBI 9TOT0 U3iydeHus. Yemy
paBHBI IJIMHA BOJIHBI, Macca M UMITYIbC Ui (JOTOHA ¢ HEprueit 6,7 3B?

Ecnu arom renust umeet suepruto 0,04 3B (sHeprus TerioBoro ABMKEHUS MPU KOM-
HaTHOM TemnepaType), TO Kakoi Oy1eT COOTBETCTBEHHO JeOpoiiIeBcKast JUIMHA BOIHbI?
Uto Ha3bIBalOT 3HEpruen nonnzamnuu? Kakas BeTuunHa UMEET C HEW OJJMHAKOBOE UM -
cioBoe 3HaueHue? B Kakux eAMHNUIIaX OHU U3MEPSIIOTCS?

. quy PaBHO YHCJIO BCCX BO3MOKHBIX HOHHU3AIIMOHHBIX IMOTCHIIUAJIOB AJId JaHHOI'0 aToMa

U YTO SBJISIETCS MPUYMHON YBEITMUEHUS UX 3HaUeHUH B pany: 11<Ix<ls...?

Kak 3aBucHT BemMuMHA HOHU3ALMOHHOTO OTEHIIMANA OT 3HAUECHHUS JJI SJIEKTPOHA
TJIAaBHOTO KBAaHTOBOT'O YMCJIA M Y€M dTa 3aBUCUMOCTh 00yCIIOBJIeHA?

Kak M0HO 110 3KCTIepUMEHTaIbHO HAlICHHBIM HOHU3AIIMOHHBIM TTOTCHIAIAM YC-
TaHOBUTbH HAJMYKME B ATOME SJIEKTPOHHBIX CIOEB U UYMCIIO 3JIEKTPOHOB, KOTOPBIE OHU
conepkatr? Ilokaxkute 3T0, MONB3YACh 3HAUCHUSIMU ITHX BeIW4YuH a7 oepumnust: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kaxk nomkHBI OTIMYAThCS APYT OT APyra MOHU3AIMOHHBIE TTOTCHIIMAIB aTOMOB: a)
HATPHS U XJIopa, 0) Kajus ¥ KPUIITOHA, B) OepuuLust u 6apus?

UTo Ha3BIBAIOT CPOJCTBOM aTOMa K AJIEKTpoHY? J{Jisl KaKuxX 3JIEMEHTOB 3Ta BeJIMYMHA
UMeeT HauOoJIblIee MOJOKUTEIFHOE 3HAUCHUE U JUIS KAKUX OTpUIIATeIbHOE 3HaYeHHne?
Kakue skcriepuMeHTalIbHbIE JaHHBIE YKa3bIBAIOT HA HEBO3MOXHOCTh CYIIIECTBOBAHUS
MHOTO3apsITHBIX MPOCTHIX HOHOB?

Kakoii BBIBOI MOKHO CZI€JIaTh O CBOMCTBAX 3JIEMEHTA MO 3HAYEHHIO JJIs1 HErO MOHU -
3al[MOHHOT0 MOTEHLIUAJIA U CPOACTBA K IJIEKTPOHY?

Uto Ha3bIBaOT a0COIIOTHON M OTHOCUTEIBHOM 3NIEKTPOOTpULIaTENbHOCTHIO? Kak 1o
3HAUEHUIO ATOW BEJIMUYMHBI MOXKHO, CYAUTh O HAIPABICHUH CMELICHUS 3JIEKTPOHHOM
IUIOTHOCTHU Tpy 00pa30BaHUM CBsI3en?

UTo Ha3bIBAIOT CTETICHBIO OKUCIICHHSI 3JIEMEHTA U YeMy paBHA UX 00Ias cyMMa B
MOJIEKYJIE U NOHE?

[Tpu BBHICOKMX WJIM HU3KUX 3HAUCHUSAX CTEIIEHb OKUCIICHHUS JIEMEHTa MOXKET ObITh paBHA
3apsily €ro CBOOOHOTO MPOCTOTO HOHA?



Tema:

«XHMHYECKas CBA3L»

Memoo eéanenmmnvix cxem.

1.

10.

11

12.

a)
b)
c)
d)

MoskeT i AJIHA CBSI3U OBITh PABHOW CyMMeE PaJINyCcOB JIBYX aTOMOB, KOTOpPbIE €€ 00-

pasyrot? I[lokaxxute u 00BSICHHTE HA IpuUMepe MOJIeKyIbl Hy, 3Has, uto r/H/=0,053uM, a
d/H- H/=0,074aM.

Brruncnute suepruto ¢ -cBsizu C-C, ecnu crangapTHas TerioTta oopasosanus C-H u3
ra3zo00pa3HbIX yriepoaa u Bomoposa paBHa -2815 kJ[»/Monb, a sueprus o-csizu C-H
paBHa - 411,3 xJ[>k/MOIb.

Oueprus aucconuanuu HJ pasua 298,4 kJ[>x/Monb. MoxHo 11 pasnoxutbh HI Ha 31e-
MEHTBI [TPU 00JIy4E€HUH YIbTPa(PHOIETOBBIM CBETOM A = 2:10%0 m? Kakyto snepruro
HAJI0 3aTPATHTB, YTOOBI pa3noxkuTh 5-10°  HI?

[ToueMy MakcuMalnbHasi KOBaJEHTHOCTh ochopa MOKeT ObITH paBHOM MSATH, a Y a30Ta
TaKO€ COCTOSIHHE OTCYTCTBYET?

B pamkax teopun BC 00bsCHUTB, TOYeMy y OOIBUIMHCTBA P-3JIEMEHTOB C IIEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUCHUs pa3InyaroTcs Ha 27

JlJi KaKHX 3J€MEHTOB, IMEIOIINX 3JIEKTPOHHBIE KOH(UTYpAIlUH BHEIITHETO CJIOSl aTOMa
3s?p?, 45’ p*, 5% p°, 6s' p° XapaKTepHBI IepeMEHHAs1 YETHAs U IEPEMEHHAsL HEUETHAS
BaJICHTHOCTB?

Ha ocHOBaHUM pa3HOCTH 3JIEKTPOOTPUIIATETLHOCTH AaTOMOB JIEMEHTOB YKKHUTE, KaK
U3MEHSIETCS CTENEHh HOHHOCTH ¢Bs13H B coequnenusx HF, HCI, HBr, HJ?

Paccumnraiite a¢(ekTUBHBIE 3apsibl aTOMOB BOJOPO/Ia U XJI0pa, 00pa3yroIINX KOBa-
-30

JICHTHYIO TIOJIIPHYIO CBA3b, €CIH [y MOJIeKyIbl HC1 paBen 3,4-10™ KM, a nimuHa

cBsa3u H- C1 paBHa 1,2710™ m.

Kak  MOXHO OOBSCHHTB, YTO aMMHAK U TPU(TOPHT a30Ta, UMEIOIINE OJUHAKOBYIO TIH-
pamMuIaIbHYI0 (POPMY U COACPIKAIINE ATOMBI 3JIEMEHTOB C TIPUMEPHO OJUMHAKOBBIM
pas3yin4ueM B 3JICKTPOOTPHULIATESIBHOCTH, CYIIIECTBEHHO Pa3IMYatOTCs 110 BETHYMHE
aunonbHbIXx MOMEHTOB: [ (NH3)=10,49 » 10%° Ko™, (N Fg,)=0,07-10'29 K- m?

Kaxk cormacoBate Mamyto moiasipHOCTH cBsi3H B MoJiekyie CO (i = 3,33 103 Kmm) co
3HaunTeNbHbIM paziauareM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

. Mnuna cBsi3u H-F pasna 0,092 1M, a monsipHOCTS coctaBisiet 45%. Haviaute w/H-F/.

YCcTaHOBUTH IPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOLUIUX MOJIEKYI:

COS, COCl,, CF4, SiFs”;
NHs, NO,, PH®, PO,
st, SC'Q, SF4, SOZFZa
Cl,0, ClO;” CIO, -, JOg™



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

[Tokaxute BAMSIHUE HETOAENEHHBIX 3JeKTpoHHBIX nap /HII/ Ha dpopmy monekyn BrFs,
SF4, JCl, 7, JFs. [Ipeackaxure /3KBaTOpUaibHOE WK aKcHanbHoe/ pacrmonokenue HIT.

Memoo monexkynapuslx opoumaeil.

Kax na ocHoBe Teopuu MO omnpenesnsitoT KpaTHOCTh CBSI3H MEXITY IBYMsI aTOMaMH?
[IpuBenuTe npuMepsL.

Kak teopust MO o0bsicHsIeT HEBO3MOXKHOCTh 00Opa3oBaHus Mojekya He,, Bey, Ne,.

Kak teopust MO o0wsicHsieT: a)quamaraetusm Monekyn Na, Fp; 0) mapamaraerusm B, u
02.

CoctaBuTh dHepreTiyeckyto auarpammy MO gactury NO*, NO 1 NO™ n cpaBHHTH nX
KpaTHOCTh U E,?

CocraButh sHepreTryeckyro auarpammy MO u AO monekyisl LiH Kakue op6uranu B
HEH SIBJISIFOTCS CBSI3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIIMMHU ?

VY kakoit monekynsl Ny unn CO Gonbliie SHEPTHsl TUCCOIMALIAN?

OO0bscHUTE, TOYEMY OTPBIB OJIHOTO JIEKTPOHA OT MOsIeKy bl CO MpUBOAUT K Ocial-
JICHUIO CBSI3H , @ OT MoJieKynsl NO™ k e€ ynpodHeHuro ?

Honnas cease.

Temneparypa miasnenus: CaC1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 um,
Cd—0,09 HM. OOBSCHHUTH pa3IMYUe TEMIIEPATYP TUIABICHHS.

I[Tpu nepexone ot CSF k CsJ remmnepaTtypa miaBieHUs] KPUCTAJUIOB YMEHBIIIACTCS.
OOBscHUTD HAOIIOAAEMBIH X0 U3MEHEHHS TeMIIEPaTyphl TUIABICHHUS.

OOBsCHUTH HEYCTOMYUBOCTH THApOKCHI0B Meau (1) u cepedpa (I).

OOBSCHUTD C MO3UIMHA MTPEICTABICHHUH O MOJSPU3AIUN HOHOB MEHBIIYIO YCTOHUUBOCTD
AuCl3 B cpaBaenuu ¢ AuCl.

K>CO3 mumaBures npu 890°C 6e3 paznoxkenusi, Ag,CO3 paznaraercs yxe mipu 220°C.
OOBsACHUTD yKa3aHHOE pa3IHyue.

BaCl, B BomHBIX pacTBOpax IUCCOIUHPYET MOHOCTHIO, @ HYCl, moutu He aucco-
nuupyeT. OOBSCHUTE ATO pa3Inuue B CBOMCTBAX COJICH.

UTo Ha3bIBAIOT TOMOTHUTENBHBIM MONAPU3ALUOHHBIM 3P hekToM? OOBSICHUTH, KaK €ro
2+ .

HajuuKe B coenquHeHnsax HY™ memaet okcun HYO menee ycroiuuBbiM, ueM okcua ZnO,

HECMOTPs Ha OOJIBIIHMK paJiyC HOHA PTYTH.

Kakoe coenunenue Tepmudecku 6onee ycroitunBo: a) PbCO3 u CaCOs, 6) HQCly u
PbCl,, B) FeCl3 u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mesrcmonekynapnoe é3aumodeiicmeue.
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Tema:

1)
2)
3)

10.

Uem 00bsICHAETCS pa3HOCTH TemmepaTyp kuneHus azora (-195,8°C), kuciopona (-
183°C) u dropa (-187,9°C)? IloueMy HaMHOTO OTIMYACTCS OT HUX TEMIIEpaTypa
kuneHus xyaopa (-34°C)?

YeM 00BACHUTH pa3HYIO SHEPTUIO BOJOPOIHBIX CBSI3EH.

Kak 1 nouemy usmeHsieMcsl arperaTHoe COCTOSIHUE MPOCTHIX BELECTB IPHU KOMHATHOU
Temrepartype B psaay ¢Top-ion. Kakoe arperatHoe COCTOSIHUE JTOJIKEH UMETh acTat?

Uem 00BACHUTD, YTO TEMIIEpATypa TJIABICHUS BOABI 3HAUUTEIILHO BBIIIEC TEMITEPATYPHI
wiaBneHus propooopoaa (-83°C), XOTs TUTIOIBHBI MOMEHT MOJICKYJIBI BOBI
(0,61-10_29 Ki-m) menbie, uem monekynsl HF (0,636-10'29 Ki-m).

«CTpoe}me H CBOIiCTBAa KOMILJIEKCHBIX COeMHEHUI»
Kakue COCOAMHCHUS MOXHO OTHECTH K KOMILIEKCHBIM?

[Tonp3ysch MONOKEHUSIMH KOOPIMHAIIMOHHOW Teopun BepHepa naiite onpeneneHus
CJICIYFOIIUM TIOHSITHSIM: a) KOMIUIEKCO00pa30BaTelib, 0) TUTaHIbI, B) KOOPIUHAITMOHHOE
YHCII0 KOMIUIEKCO00pa3oBaTess, I') BHYTPEHHSS U BHELIHIS c(hepa KOMIUIEKCa.

Kaxk omnpeesnsirorces 3apsii KOMIUIEKCHOTO HOHA M CTETICHb OKHCIICHUSI
KOMIUTIEKCO00pa3oBaTesi?

Kakas cBsi3b MeX1y CTPOCHHEM aTOMOB DJIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIuIekcooOpazoBanuto? [IpuBenure mpuMepsl THIMYHBIX KOMILUIEKCOOOpa3oBaTeeil.

HpI/IBe,Z[I/ITC MNPUMCEPBI TUIIMYHBIX JIUTAHIOB. Kakue mur aHbl Ha3bIBAKOTCA
MOHOJCHTATHBIMH N KaKHC HOJ'II/I,Z[eHTaTHBIMI/I?

Kakoe BnusiHuE 10KHO OKa3bIBaTh Ha 3HAUEHUE KOOPAMHALIMOHHOIO YKCIIA YBETUUYEHNE
paauyca ¥ 3apsija: a) KOMIuleKcooopaszoBareds, 0) auranioB? KakuM cooTHOIIEHUEM
JIBYX CHJI, AEUCTBYIOLIMX MEXIY LIEHTPAJIbHBIM aTOMOM M JIMTaHIaMHU M MEX]ly CAMUMHU
JMTaH/aMu, onpesesseTcs KOOpANHAIIMOHHOE YUCII0?

IIpuBenuTe npuMeEpsl KOMILIEKCHBIX COCIUHEHUN:

C KOMIUIEKCHBIM aHUOHOM,

C KOMIICKCHBIM KaTHOHOM,
SIBJISIFOLIUXCSL HEAJIEKTPOJIUTAMH.
JlaiiTe UM Ha3BaHUE.

[aiiTe onpeneneHre U TPUBEIUTE IPUMEPHI OCHOBHBIX THUIIOB KOMITJIEKCHBIX
COEIMHEHUI.

VkaxuTe OCHOBHBIE BUJbBI U3OMCPUU KOMIIJICKCHBIX COC,Z[PIHCHHIZ. HpI/IBCI[I/ITe IMIPUMCPHLI.

Kak ¢ mo3unuii MeTo1a BaJICHTHBIX CBsI3€i 00BACHUTH 00pa30BaHUE CBA3CH MEXITY
KOMILIeKcooOpa3oBaresneM u Jurangamu? Kakue opOuTany HeHTpaIbHOTO aTOMa MOTYT
OJTHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBs3eit? UeM 3To onpenensercs?



11. Kakyto reoMeTpUUYeCKyI0 KOHPHUTypalnio UMeeT KOMIUIEKCHBIA MOH TP 3HAUCHUHU
KOOPIMHAIIMOHHOTO YKCJIa KOMIUIEKCooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIHE TUITH THOPUAN3AIMN OpOUTAIICH.

12. Kakue KOMIUIEKCHBIE COeTMHEHUS Ha3bIBAIOTCSI BHEIIHEOPOUTAILHBIMU U
BHYTPHOPOUTAIBHBIMU? UeM 0OBSCHSICTCS X pa3audHasi IPOYHOCTH?

13. Tlo xakuM SKCTIEPUMEHTATLHBIM JAHHBIM HAXOST YHUCIIO HECTIAPEHHBIX JJIEKTPOHOB B
komiuiekcax? [lpuBenure npuMepsl.

14. Kakpre KOMIUIEKCHI HAa3bIBAIOT BLICOKOCITMHOBLIMHY M HU3KOCIIMHOBBIMHU? YKaKUTE
napaMeTpbl, KOTOPBIC ABJIAIOTCA JJISI HUX 06H_II/IMI/I " pa3jInIHbIMU.

15. Kakas Teopus moyryuusia Ha3BaHHE TEOPUU KpUCTAJUIMUEcKoro nois? Yem orianuaercs
oHa ot merozaa BC?

16. Uto Takoe sHeprus paculerieHUs KPUCTALTUIECKUM MOJIEM, OT YeTO OHA 3aBUCUT?
Kakue gaxTopsl onpenensoT MojoKeHHe JIMraiaa B CIIEKTPOXUMUYECKOM Psiay?

17. Kax TKII o0BsicHSIE€T 3aKOHOMEPHOCTH H3MEHEHUS YCTOMUMBOCTH KOMITJIEKCHBIX
COoeIUHEHUN?

18. Ucxons n3 TKII, 00BsACHUTD OKpAaCKy KOMIUIEKCHBIX COSIMHEHU.
19. Yto sBNIsieTCS KOMTMUECTBEHHOM XapaKTEPUCTUKON YCTOMYNBOCTH KOMITJIEKCHBIX
20. nonos?

21. KakoBO COOTHOIIEHHE MCXKOY 06]]_[6171 KOHCTaHTOM HECTOMKOCTH U KOHCTaHTaMU,
XapaKTCPU3YIOIUMU OTACIIBHBIC CTaIUU IIpoLeCcCa TUCCONUAINN KOMITJIEKCHOT'O noHa?

22. Kakoe BIUSHUE OKa3bIBAET KOMIUIEKCOOOpA30BaTeIh Ha CBA3H B KOOPIMHUPOBAHHBIX
okoio Hero Mosiekynax H,O u NH3?

23. IlpuBeiuTe MPUMEpPHI, TTOKA3BIBAIOIINE BIUSHUE KOOPAMHALIMU Ha OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA KOMIUIEKCOOOpa30BaTeIsl.

24. CoctaBbTe KOOpAMHAIMOHHBIE (hopMyitbl cieayromux coeaunennii: 2NH4Cl-PtCly,
K2C204 ‘CUC204, KC"AUClg, 2C&(CN)2 'Fe(CN)g, (NH4)4FE(SO4)2.

25. Boausiii pactBop niepsoro usomepa cocraa Pt(SO,)(OH)2:4NH; umeer pH=7,a 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 npu 25°C. 1o pe3ynapTaram onbiTa COCTaBbTE
KOPIUHAIIMOHHBIE (POPMYITBI 000UX H30MEPOB.

Tema: «Havana xumu4yeckoi TepMOIUHAMM K

1. Ha kakyro BeIMYHHY OTJIMYAETCSI N3MEHEHHE YHTANIBIIMY OT M3MEHCHUSI BHYTPCHHEH
sHepruu cucreMsl? B kakux ciyuasx AH=AU u Qv=Qp?

2. 3aBHCHUT JHM U3MEHEHHE YHTAIIBIINNA CHCTEMBI OT TEMIIEPaTyphl?

3. Kakwue cuctembl Ha3bIBAIOT KOHJICHCHPOBaHHBIMI? [loueMy /1715t HUX OOBIYHO OITyCKAIOT
OrpaHWYMBAIOIIKE yciaoBUst V=CONSt u p=const?
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Kakoii 3aKoH sBJsIeTCss OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero GopmMyInpoBKy.
[Tepeuncnure ciiencTBus, BhITEKaOImMe U3 3akoHa ['ecca. st kKakux onpenesieHuin OHU
UCIIOJIB3YIOTCSl B TEPMOXUMHUYECKUX pacyeTax?

Cornacuo npunuuny beptio (1867) xumuueckue peakiiui caMoIpOr3BOJIBHO MPOTe-
KalOT B CTOPOHY BBIIEJIEHUS TEIUIOTHI, T.€. B CTOPOHY YMEHBILIEHUS DHTAIBIUU. SBseTcs
JIM 9TO MPABUIIO OOLIUM UM OTPAHUYEHHBIM?

Kakoii QpyHKIMEH COCTOSIHUS XapaKTepu3yeTcsl TCHICHIINUS CUCTEMBI K JOCTIKEHHIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUSI, KOTOPOMY COOTBETCTBYET MaKCUMaJbHasi
0ecropsAI0YHOCTD PACIIPEIEIICHUS YaCTHILL?

B n3onupoBaHHOI CUCTEME BCE CAaMOIIPOU3BOJIBHBIE IIPOLIECCHI IPOTEKAIOT B CTOPOHY
yBenuueHus Oecnopsiika. Kak uaMensiercsa npu 3Tom sHTponus?

Kaxk n3mensiercst SHTPONHS CHCTEMBI 32 CUET IPSIMOM M 0OPaTHOW peaKIMii P CUHTE3E
aMMuaxa?

Kak u3meHseTcs S3HTPOINHUs CUCTEMBI C MIOBBIILIEHUEM TEMIIEPATYpPBl, B PEAKLMIX CUHTE3A
Y Pa3JI0’KEHUs BELIECTB?

Kak BiusieT Ha SHTPONMIO CUCTEMbI 00pa30BaHUE Ta3000pa3HBIX IPOJLYKTOB?

Kak u3mensieTcst 3HTponus CUCTEMBI IPU UCTIAPEHHUH, KOH/ICHCALIUH, YBEITUUEHUU
naBieHws, (pa3oBBIX Mmepexoaax?

IToueMy npu MIaBIEHUM BEILIECTBA TEMIIEpATypa OCTAETCs IOCTOSIHHONM HECMOTPs Ha TO,
YTO B 3TO BPEMsI TEIJIOTA K CUCTEME MOIABOIUTCS ?

KakuMu 0JHOBpEMEHHO JeHCTBYIOIMMHU (PaKTOpaMu ONpeessieTcs HalpaBIeHHOCTh
XUMHUYECKOTO Tporecca?

Kakyro TeHJCHINIO CHCTEMBI BBIPAXKAET: a) SHTANBIUUHBINA (PakTOp, 0) SHTPOIUHHBIHA
¢dakrop? Kakast pyHKIHS COCTOSTHUSI CUCTEMBI JAaeT KOJIMYECTBEHHYIO XapaKTePUCTUKY
OJIHOBPEMEHHOT'0 BIUSHMS TOr0 U Ipyroro gakropa? KakuM ypaBHeHUEM 3TO
BBIpa)KaeTcs?

Yro Ha3bIBaroT dHeprucii [ mooca? Kakum o0pazom uameHeHue 3Toii BennunHbl (AG)
YKa3bIBaeT Ha TEPMOJUHAMHUYECKYIO BO3MOKHOCTh MJIM HEBO3MOYKHOCTD
CaMOIIPOM3BOJIBHOTO NpoTekaHus npouecca? Kakoe 3Hauenue AG onpezenser
PaBHOBECHOE COCTOSIHUE CUCTEMBI?

[Tpu xakom cootHomennu AH u TAS: a) cucrema HaxoauTCs B paBHOBECHH, 0) Xu-
MUYECKHH IPOLECC HAIIPABJIEH B CTOPOHY IK30TEPMHUUECKON W HHAOTEPMUYECKON
peakuu?

YeM 00BsICHAETCS] BO3MOXKHOCTb SHJOTEPMUYECKHUX PEaKIUil U I0YeMy OHa BO3PacTaeT C
YBEIIMYEHUEM TEMITEPATYpPhI?

OHTaJbIUIHBIM WK SHTPONUUHBIM (AKTOPOM OIpEIEISeTCs] HalpaBIeHUE XUMHUUECKUX
peakuuii Ipu O4€Hb HU3KUX TemrepaTypax?

IToueMy npu HU3KUX TEMIIEpaTypax U B KOHIEHCUPOBAHHBIX CUCTEMAX BO3MOKHOCTb
NPOTEKAHUS PEeaKLUi ONpeaesieTcss B OCHOBHOM TosbKO 3HaKkoM AH? Cornacyetcs au
3TO ¢ mpuHUUNOM bepTino?

Bo3M0XHO J11 caMONIPOU3BOJIBHOE MPOTEKAHUE MPSMOI peakliy, €ClId IPU MOJI0XKHU -
TenpHOM 3HaueHun AS: a) AH>0, 6) |[AH[>|TAS|?

CrannaptHas Terorta oopasosanust NH; u PH3 paBHa cootBeTrcTBeHHO —46,2 11 +5,0
k/Dx/Monb. Kakoil cnenyeTt cienaTh BBIBOJ U3 3TUX JaHHBIX 00 OTHOCUTEIBHOM yCTONUN-
BocTH Mosiekyi1 NH3; u PH3?
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Tema:
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10.

ITpu coxuranuu rpadura odpazoBancs okcun yraepona (IV) maccoit 8,86 r. Beruncnure
TeroTy oopasoBanus CO, u3 asremenToB. TerioBoi addext peakpn AH= -79,2 xJ[x.
Crangapraas Teruiota oopaszoBanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJlx/monb. Terota paznoxxkenust MgCO3; na MgO u CO, AH=+100,7
k/x/Monb. Micnionb3ys 3T JaHHbIe, HailuTe Temioty oopazoanus MgCO3 u3
JJIEMEHTOB.

«KnHeTnka 1 MeEXaHH3M XHMHYECKHX peaKunﬁ»

Peakmus naet no ypasHenuto 4NH; +50,=4N0O+6H,0. Kak usmeHuTcs CKopocTh pe-
aKIIMH, €ClIM YBEJIMYUTD JaBieHue B 2 paza?

Peakuus mexnay BemectBamu A u B Beipaxaetcs ypaBHeHueM 2A+B=2C. Hauanbhas
KOHIIeHTpaIus BemecTBa A paBHa 0,3 Moiw/m, a BemectBa B — 0,5 monb/n. Koncranra
CKOpOCTH peakiuu pasHa 0,8 /Mo’ MuH . PaccunTaiite HavyaJIbHYIO CKOPOCTb MPSMOM
pPEeaKIMU U CKOPOCTh MO UCTEUEHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHLIEHTPAIUs
BeniecTBa A ymenblnaercs Ha 0,1 Moub.

Paznoxxenne N2O Ha MOBEepXHOCTH 30JI0Ta IPH BEICOKHMX TEMIIEPATypax MPOTEKAET 10
ypasuennio: 2N,0=2N,+0, KoHcTanTa CKopoCTH JaHHON peakimu pasHa 5-10™
a/monbeMmuH nipu 1173 K. Havanenas konuentpanust NoO 3,2 mons/n. Onpenenute
CKOpPOCTb peakLUy MPH 3aJJaHHOH TeMIepaType B Ha4aJIbHbIi MOMEHT U B TOT MOMEHT,
koraa pasznoxutcs 25 % N-O.

Peaxnus unet no ypasHeruto 2NO+0,=2NO,. HauanbHble KOHIIEHTPAILIUH pearu-
pyromux BemecTs 0buH (MOJB/11): C(NO)=0,8; C(O,) =0,6. Kak u3meHHUTCS CKOPOCTh
pEaKIym, €ClIM KOHIEHTPAIMIO KHCIOPOAa yBeIHUuTh 10 0,9 MOJIB/J1, 8 KOHIIEHTPAIUIO
okcuja a3ora 1o 1,2 MoJe/n?

Jokaxxute, 4TO peakius B3auMOAEHCTBUSI MyPaBbUHOTO ajlbJAETH/Ia U IEPOKCUIA BO-
nopojia ¢ 00pa30BaHUEM MYpPaBbUHOM KUCIIOTHI M BOJIBI SIBIISIETCS PEAKIHEl BTOPOTO
NOPsI/IKA, €CJIA Yepe3 2 4 IocJie Havana peakius 3asepuuniack Ha 50 %, a uepes 2 u 40
MUH KOHIIEHTpaus MypaBbiUHON KucioThl ctana 0,285 mons/n. Ucxonnbie
koureHTparuu HCOH u H,0; oqunakoBs! u paBHb! 0,50 MOIIB/II.

PaccuuTalite KOHCTaHTY CKOPOCTH PEAKIIMU MEPBOT0 MOPSAKA, YIUTHIBAS, YTO 32 25 MUH
peakius mpoxoaut Ha 25 %, T. €. mpopearupoBaja 4eTBepTas 4aCcTh BEIIECTB.

5 -1

KoHCTaHTa CKOPOCTH PEeaKIii IIepBoro mopsiaka pasua 2,510 ¢!, Kakoe kommuectso
ocTaHeTcs HemnpopearupoBaBiiuM uepe3 10 4 nocie Havana peakuun? HaganpHast
KOHIIEHTpaLus paBHa 1 Moib/11.

CKOJBKO BpeMeHU HE0O0XO0UMO I TpoxoxkaeHus Ha 60 % peakiuu BTOpOro mopsiaka,
€CJIM IpHU TOH ke Temreparype 3a 20 muH peakuus npotekaet Ha 30%? HauanbHbie
KOHIIEHTPAIIMX UCXOJIHBIX BEIIECTB OJJMHAKOBHI U PABHBI 2 MOJIB/JI.

KoHcTanTa ckopoctu HEKOTOpO# peakiuu mpu 273 u 298 K paBHa COOTBETCTBEHHO

1,17 u 6,56 n/mons-MuH. Halimute TemmnepaTypHsbiii K03 GHUIIUEHT CKOPOCTH PEaKITHH.
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Bo ckosIBKO pa3 yBEIMUUTCS CKOPOCTh pacTBOpeHus xkeine3a B 5 %-noit HC1 npu no-
BBHIIIICHUH TEMIIEPAaTyphl Ha 32°, ecii TeMIiepaTypHbIi KO3 OHUIIMEHT CKOPOCTH
pacTBopeHus paBeH 2,87

ITpu 393 K peakiuus 3akanunBaercs 3a 18 MuH. Uepes CKOIBKO BpEMEHHU 3Ta peaKIus

3akoHuuTCs npu 453 K, ecnu TemniepaTypHbIil K0O3QPHUIIMEHT CKOPOCTH PEaKIMU paBeH
3?

Omnpenenure TeMnepaTypHblid KOAGGUIUEHT CKOPOCTH PEAKIIUU, €CITU MPU TOHUKEHUU
TeMnepaTypsbl, Ha 45° peakius 3aMeIuiaach B 25 pas.

KoHcTaHTBI cCKOpOCTH peakiuu nepsoro nopsaka npu 288 u 325 K cooTBeTCTBEHHO

-2 -1 o o
paBHbl 2:10 1 0,38 ¢. KakoBbl TemnepaTypHbiii KOAPGUIIUEHT CKOPOCTH ATON PEeaKIHH
Y KOHCTaHTa CKOPOCTH 3TOM peakiuu npu tremnepatype 303 K?

IIpu HEKOTOPOH TEMIIEpaType KOHCTAaHTa PAaBHOBECHS TEPMUYECKON JUCCOLMALIUN
N204=2NO, K=0,26. PaBHoBecHas konuentpanus NO; paBna 0,28 monb/n. Beruucnure
PaBHOBECHYIO U NTepBoHavYaIbHYI0 KoHIIeHTparuu N,O,. Kakas maccoBas gons B %
ATOTO BEIIECTBA MPOAUCCOIMAPOBATA K MOMEHTY YCTAaHOBJICHHSI paBHOBECHS ?

[1pu cunTese pocrena umeet mecto paBHoBecue peakuuu Cl,+CO=COCI,. Onpenenure
MICXOJIHbIE KOHLICHTPALIMH XJIOPa U OKCHJIA YIIIEPO/ia, €CIIH PABHOBECHBIE KOHIICHTPAIHH

pasusl (Mmois/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumndeckoe paBHoBecue peakuun COCl,=CO+Cl; ycTaHOBHIOCH IPH KOHLIEHTPALIUAX
pearupyromux Bemiects (Moib/n): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
cucTeMy J00aBWIM XJIOp B KoiaudecTBe 4 Moib/1. OnpeiennuTe HOBbIE PaBHOBECHBIE
KOHIICHTPAIIUH PearupyromInuX BEIIECTB TIOCIE CMEIICHHSI PAaBHOBECHS.

PaBHOBecHEBIE KOHICHTpAMX BCHICCTB, YHACTBYIOIIIHNX B pCaAKIINU

CH3COOH+C;HsOH=CH3COOC;H5+H,0 paBubI (Mob/1): C(kuciiorsr) = 0,02;
C(cmupra) = 0,32; C(3dupa) = 0,08; C(Boas)=0,08. Kakumu cranu paBHOBECHBIC
KOHIICHTPAIIUU TI0CJIe CMEIIEHUS] pABHOBECHS BCIIECICTBUE YBETUUCHUS KOHIIEHTPALIUN
C,HsOH B 4 paza?

«PacTBOpBHI»

Kakwue BemiecTBa Ha3bIBAIOT JIEKTPOJIUTAMU? YeM OTIIMYAOTCS MX BOJHBIE pACTBOPHI OT
PacTBOPOB HEDJIEKTPOIUTOB?

Yro Ha3bIBAIOT U30TOHMYECKUM K03 durrenTom 1?7 KakoB ero hu3ndeckuii CMbICT 1
METO/IbI SKCIIEPUMEHTAILHOTO onpeneneHns? OT Kakux (pakTopoB 3aBUCAT 3HAUCHHUS 1?7
Kakumu ycnoBusiMu onpezenseTcss BO3MOKHOCTD IEKTPOIUTUYECKON TUCCOUalun
BemecTBa? Kakas BenmmurHa xapakTepu3yeT HOHU3UPYIOIIYIO CITOCOOHOCTh
pactBopuTtens? [lokaxure MexaHu3M pacrnaja 4acTUll paCTBOPEHHOIO BEIIECTBa Ha
VOHBI.

bynert nu ogrHakoBO# 3NeKTpUUecKast MPOBOJIUMOCTb BOJHBIX U CIIUPTOBBIX PACTBOPOB
OJTHOTO M TOTO € BEIIECTBA MIPH OJTHOM M TOH ke KoHIeHTpauu? OObICHUTE.



5. Kakue BennunHbBI ABISIOTCS KOJTMYECTBEHHON XapaKTEPUCTUKON MPOIIEcca dIEKTPOITH-
THYecKON auccounanuu? Jlaire ux onpeaenenusa. Kakyro u3 HUX U MOYEMY Ha3bIBAIOT
MOCTOSTHHOW BEJTMYUHOM?

6. Ha xakue rpynmbl yCIOBHO ACNAT JIEKTPOIUTHI IO BETUYUHE CTENIEHH UX TUCCOIHAIIIN?
[TpuBeauTe mpuMepsl MpeACTaBUTENCH STUX TPYIII.

7. Kak 1 moueMy BIUsIeT Ha CTENEHb AUCCOLHUAIMH CIa00r0 AJIEKTPOINTA BBEIACHHUE B €TI0
pacTBOp OJJHOMMEHHOTO MOHA U pa3baBlieHHEe pacTBOpa?

8. Tloyemy KOHCTaHTa JIEKTPOIUTHUECKON AUCCOIMAIIUH ABIIsIETCS OoJee yqoOHO! Xa-
PaKTEPUCTUKON AIICKTPOJIUTA TIO CPABHEHUIO CO CTETICHBIO IUCCOIMAIIAN?

9. Kak BiuseT Ha pacTBOPUMOCTH BEIlIECTBA BBEJICHUE B €TI0 HACBIIIEHHBIH PacTBOP O-
HOMMEHHOTO MOHA?

10. B kakux cirydasx MpOUCXOJHUT PACTBOPCHHUE OCAJKOB ¢ 00pa30BaHHEM KOMITJICKCHBIX
COEJIMHEHU?

11. BeimazeT 1 ocaioK MpH ciIMBaHUK HachimeHHbIX pacTBopoB: SrCl, u CaSQO,; CaCl, u
SrS047

12. B xakoii mocie10BaTeIbHOCTH TOJKHBI BbIMA1aTh OCAJIKH, €CJIA K pacTBOpam, co-

Jep KaliM HOHBL: 1) Ca®*, Ba®™, Sr*" u 2) CI', I, Br', noctreneHHo mpuOaBiIsTh: K
nepBoMy pactBop Na,SOy, a ko Bropomy pactBop AgNO3?

13. Kakas u3 n1ByXx coneit 60bliiie pacTBOprMa U BO ckolibko pa3z: CaSO, unu BaSO,, BaCO3
unu SrCO3z, Pbl, wmu PbCI,?

14. Ocranercs 1 po3padHbIM GuasTpat us-moj ocaaka PbCly, ecnmn k Hemy 106aBUTH
pacTBOp HOaUIA Kamusi?

15. B HaclieHHOM pactBope Pbl, koHueHTpawms noxua nonos pasua 1,3-10™ Mons/in.
Haiinure KOHLIEHTpaMiO HOHOB Pb?* B aTOM pactBope.

16. B naceimennom pactsope Mgs(PO,), 06bemom 10 11 coepKUTCS COIb MacCoii 3 T.
BerurcnuTe ee pacTBOPUMOCTD U HAWIUTE MOJISIPHBIC KOHIICHTPAIIMH Ka)KJ0T0 HOHA B
3TOM PacTBOPE.

17. Yem ompenensieTcst CTeNeHb CMEIIEHUsI PABHOBECHS AUCCOIUAIINH BOBI IPU PACTBO-
PEHUM B HE COIM, CIIOCOOHOM K THUAPOIH3Y?

18. Bcerna 1 HEHTpanbHOCTh PACTBOPA COJIM YKA3bIBAET Ha OTCYTCTBHUE TUAPOIH3a?
OOmBsicHuTe.

19. JIns pacTBOpOB Kakux cojielt pH mMmeeT Takoe ke 3HaueHue, Kak st Boabl? [TokaxuTte
s10 Ha mpumepe NaCl u CH;COONHy,.

20. Kakue u3 cojeil He moJIBepraroTcsi TUAPOIIU3Y, U €CIIH MOABEPratoTCs, TO M0 KaKOMY
tuny: K;SO4, NaySe, BaS, RbNO3, ZnCh, K;SO3, KCIO;, HCOOK, NaC10,4, KBrO?

21. Jlns xaxoii conu pH pactBopa Oynet umets 6omnbiee 3HaueHue: NaNO; nimm NaNO»,
CH3COOK wumun CH3COONH,, KCIO i KCIO3?

22. JlaiiTe CpaBHUTEJIBbHYIO XapaKTEPUCTHKY CyIb(PaToB, CyIb()UTOB U CYIb(PUIOB IIe-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIU3Y.

23. Kakue 1Be paBHOBECHbBIE CCTEMBI B pACTBOPAX KHUCIIBIX COJIEH OMpeAesstoT sl HUX
3rauenue pH? Uto sBnsieTcss NpUIMHON MIeT0O9HOM cpeas! 1t pactBopoB NaHCO; u
kuciaoi 1t pactBopoB NaHSO3?

24. JInsa kakux coJiel TUIPOIN3 MPOXOAUT CTyMeHIMu? UeM ompeienseTcss uX YUClo U KaK
U3MEHSETCS MHTEHCUBHOCTh THPOJIN3a OT MEePBOM CTYMEHH K MOCIeIHEeN?

25. TToueMy ManmuHOBasI OKpacka (heHoI(TaTeHHa B pacTBOPE areTaTta HaTpUsl CTAHOBHUTCS
0oJiee MHTEHCHUBHOM IPU HATPEBAHUH PACTBOPA M CHOBA OJICAHEET IIPH €TI0 OXJIAKICHUH?
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Tema:

10.

OObsacHUTE MNPpUYINHY U3MCHCHUS CTCIICHU I'MAPOJIN3a colen IIpU Harp€BaH1u UX pac-
TBOPOB, OCHOBBIBAACH HAa 3aBUCUMOCTH JUCCONUMAIINN BOABI OT TEMIICPATYPHI.

. UTo Ha3bIBaIOT KOHCTAHTOM THApon3a Ke. 3aBUCHUT JIU 3Ta BEJIMUMUHA OT: IPUPOJIBI COJIH,

KOHIOCHTpAIU pacTBOpa, TCMHCpaTypBI? YeMm OIPCACIIACTCA OoJIbIlIee MK MCHBIIICE
3HaueHue Ke JJIsL pa3JINYHBbIX conei?

«OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PE€AKIHH H IJTCKTPOXUMHUIECCKHUE MTPOLIECCHD)

[TokaxwuTte yCcIOBHOCTh TEPMHUHOB «IIPUHUMAET» U «OTAAET» IEKTPOHBI IIPH ONpe/e-
JeHuH PYHKUUN OKUCIUTENS U BoccTaHoBUTENS. [loueMy Takasi yCJIOBHOCTh BO3MOKHA?

UTo Ha3bIBAIOT COMPSKEHHON OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM MapOi U CKOJIBKO HX
JIOJKHO Y4aCTBOBATh B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOU peakiuu? Yemy
COOTBETCTBYET Ka)KJas U3 HUX?

YTo HA3BIBAIOT OKUCIUTEIHFHO-BOCCTAHOBUTENFHBIMU KO3 durmentamu? Kakue MeTo b1
CYIIECTBYIOT JUI uX onpenaeneHusn? [Tokaxure CymHOCTb KaXI0ro U 00bsICHUTE, B
KAaKUX CIIy4asX U [M04YeMy OAWH U3 HUX MPEANIOYTUTEIIBLHEE IPYroro.

MEeHSI0TCSl MU OCTaIOTCS TOCTOSIHHBIMU 3apsiJl U aTOMHBIA COCTaB MOHOB, YYaCTBYIOIIHUX
B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakMsaXx? Bo3MOKHO 11 HpeBpalleHrue MpocToro
MOHA B OKCOAHHOH WJIK 0OpaTHbIH mporiecc?

Ecnu xucnora, B3sitast B U30BITKE, YIaCTBYET B PEAKIIMHU KaK OKHCIUTENb UK BOCCTa-
HOBHTEIb, TO COBMAAET JIK JJIs Hee K0d(h(PUIIMEeHT B MOJIEKYIIPHOM YpaBHEHUU
pEaKiuu ¢ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM? Paz0epute 3TH ciydan Ha mpuUMepax
B3aUMOJICHCTBUS: MEIU C pa30aBICHHON a30THON KUCIOTOM, COJISTHOM KUCIIOTHI C
JTUXPOMATOM KaJusl.

OObsacHUTE TPUYUHY PE3KOTO Pa3INYHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
nByx MetaiioB 1 rpynmsl [IC, Haxoasimuxcst B 5-M nepuo/e.

Hamumure ypaBHEHMs NONypEeaKLUU 1 HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS, KOTOPBIMU
MOTYT OBITh BBIPa)KE€HBI POLIECCHI OKUCIEHHS U BOCCTAHOBJICHUSI B BOJHBIX PAaCTBOPAX,
UAYIIMX 10 CIEAYIOLUIMM CXEMaM:

KC10 + KJ + H,SO4—
KBiOz+ HC1 — BiCls+
KC103+ KNO, —»KCI + ...
KCIO + KJ + H,0— KC1 +

IlokaxxuTe BIUSHUE Cpcabl Ha MPOTCKAHUEC OKUCIIMTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
Ha IpUMEPE U3MCHCHUS OKHCJIUTEIBLHON EMKOCTH NepMaHraHart - MOHaA.

KaknMu KuCII0TaMu MOXHO TIOJIb30BAThCS UL CO3/IaHUS CPENIbI IIPH MIPOBEICHUHT
Red-Ox peaxkiuii? [Touemy ¢ 3TOM 1€7BI0 IPUMEHSFOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHCIIOTY?

CriocoOCTByeT 1M KUcTask cpefia: a) OKUCIECHUIO KATHOHOB J10 OKCOAaHUOHOB; 0) OKHC-
JUTEIBHOMY JIEUCTBHUIO OKCOAHUOHOB?



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Dnekmpoonvle NOmMmeHyua bl U HANPAGIEHUE OKUCIUM EIbHO-60CCIAHOGUMEIbHBIX
peaxuyui

Kakue okHcIuTebHO-BOCCTAHOBUTEIbHBIE CUCTEMBI HA3bIBAIOT T'€TEPO- M TOMOT'€H-
HeIMH? UTO SIBJIIETCS MPUYMHOW BOBHUKHOBEHHS CKauKa IMOTCHIIMAJA B CHCTEMax
nepBoro tuna? Y aeTcs JId SKCIIEPUMEHTAIBHO OIPEICIUTh €ro a0COMIOTHOE 3HAUCHUE,
OTHOCHUTEIBHOE 3HaYeHue?

YeM JOIDKHBI OTIIMYATHCS APYT OT JPYyra JABE OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC
CUCTEMBI JJI TOT0, YTOOBI UX MOKHO OBLIO MCIIOJIh30BaTh MMPU COCTABICHUH
raJIbBAaHUYECKOTO dJieMeHTa?

Kakyro nadopmanmio cogepKuT dJIeKTPOXUMHUECKUNA Psii CTAHAAPTHBIX SJEKTPOTHBIX
MOTEHIIMAJIOB O CpaBHUTENbHON akTUBHOCTH BD 1 O® mertannos? [loueMy oH gaet Bo3-
MOXKHOCTH OIICHUTH BJIC TaJJbBaHUYCCKHUX 3JICMCHTOB, COCTAaBJICHHBIX U3 JIIOOBIX nap
METasuioB?

[Touemy BOAOpOAHBIN AIEKTPOI B ITAPE C METHBIM TOJYJIEMEHTOM SIBIIIETCS aHOJIOM, a B
nape ¢ HMHKOM - KaToJioM?

W3 getbipex metamioB Ag, Cu, AU u Sn BeIOepHTe Te Mapbl, KOTOPbIE TAIOT HAU-
MeHbIIYI0 U Han6obiyto D/]C cocTaBleHHOr0 U3 HUX rajlbBaHUYECKOI0 3JIEMEHTA.

[To kakoii hopmyse MOKHO HAHUTH JEKTPOIHBIA TOTSHIIMAT METAJUIA TIPH JTFOOBIX
TEMIIEpaType U KOHLEHTPALUU PACTBOPA €ro COJIH, €CIIU Ul HETO U3BECTHO 3HAYCHUE
¢°? IIpu kakux ycinoBusax @=¢@°?

Kakne n3meHeHns KOHIIEHTpaluii pacCTBOPOB COJIEH HA JIEKTPOAE-OKUCINUTEIE U
IJIEKTPO/IE-BOCCTAHOBUTEJNE NIPUBOIAT K YBEJIIMYEHUIO U YyMeHbIIeHNI0 DJ[C?

2-
[Touemy B kauecTBe OkucuTeNs ucnonbzyercst xpom \VI\ B cocraBe nona Cr,0;7, a He B
2-
cocrase noHa CrO,~, u mouemy oxucierue xpoma M\ 10 xpoma \VI\ mpoBoautcs B 1e-
JIOYHOM cpene?

Anexmponus. Kopposzusa memannos

Kaxkue snexrpoxuMuueckue npouecchl NpoTeKaT Ha SJIEKTPOAAX MPH DIIEKTPOIH3E
pacmiaBoB aiiektponuTtos? [IpuBeante mpuMepsl.

N3 kakux TpOIECCOB cllaraeTcs 00Mmas peakius dICKTPOXUMHIECKOTO Pa3IoKEeHUS
BerecTna’?

UeMm oTiIMYaeTCst 37€KTPOJIU3 BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB OT JIEKTPOIH3A UX
pacmnaBoB? Kakve HOHBI 1 MOJIEKYJIbI, HAXOSIITUECS B BOIHBIX PACTBOPAX COJICH MOTYT
BOCCTAHABJIMBATHCS Ha KAaTOJAE U OKUCIAThCS Ha aHojie? HanummTe ypaBHEeHUS
COOTBETCTBYIOIIMNX PEAKLIUM.

HpI/I KaKnX YCJIOBHAX MU U3 KaKHUX COJ'IGI7[, BO3MOXXHO, INOJTYYHUTH C MIOMOMIBIO 3JICKTPOJIN3a
OIHOBPCMCHHO MICJIOYb U KI/ICHOTY?



2.

23. laiite hopmynupoBKy 3akoHOB Dapajes U uX MaTeMaTHYecKue BelpaxeHus. Uto Ha-
3piBatoT unciiom Papanes F? Uemy paBHa 3Ta BelMunHa B KYJIOHAaX U amIiep-dacax?

24. Beera 11 Macca BBIACTHMBIIETOCS Ha 3JIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJHUCCTBY
HPOLIEIIIErO YePE3 FIAEKTPOIIUT dIeKTprudecTBa? SIBIIETCS I 3TO HAPYIIEHHEM 3aKOHOB
dapanesn? Uto Ha3BIBAIOT BBIXOA0M 110 TOKY \BT\?

25. TIpu snexrpomuze pactBopoB AGNO3, CuSO,, BiCls, Haxonsmuxcst B mociae1oBaTeIbHO
COEIMHEHHBIX AJIEKTPOJIM3epax, BbIIenmiIoch 5,41 cepedpa. Haiinure maccy
BBIZICTIMBIIMXCSI [TPY 3TOM MEJIH U BHCMYTa.

26. O1MHAKOBO JIM OTHOLIEHHE K KOPPO3UU TEXHUYECKOTO M XUMHUYECKH YUCTOTO MeTaa?
YeM BbI3bIBaCTCA KOPPO3UsL OOBIYHOM cTanun?

27. CoBnajiaeT i1 CpaBHUTENIbHAS OI[CHKA CIIOCOOHOCTH K KOPPO3HH XKeJie3a U ATFOMUHUS TI0
3HAYCHHUIO UX CTaHI[apTHBIX E)JIGKTpOI[HBIX IIOTCHIIHAJIOB U 110 UX IMOBCIACHHNIO B KOHTAKTC
C BOJOI?

28. Kakue cymecTByOT CIIOCOOBI 3aIIMTHI METAJUIOB OT Koppo3un? KpaTko usnoxure
CYILIHOCTb KaX/10T'0 U3 HUX.

Ilpumepnutit Komnaexkm 3a0aHuil 011 KOHMPOJILHBLIX padom
Tema: «OcHOBHBIE NOHATHS U 3aKOHBbI XUMUH. OCHOBHBIE KJIACCHI HEOPraHUYECKNX
coeINHEeHUI»
Bapuant Nel
Omnpenenure SKBUBAIEHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.

Ir HekoToporo Metasuia coeaunsercs ¢ 8,89t 6poma u ¢ 1,78r cepsl. Haiinure sxBuBa-

JICHTHBIE MacChl OpoMa u Me, 3Has, 4TO SKBHUBaJIEHTHass Macca cepbl 16,0r/Mob.

3.

4.

Hanmmmure ypaBHeHUs peakuuii, COOTBETCTBYIOIIMX CIEAYIOIIEH CXeEME:

SiO+C Ca HCl 02 Ca3(P0O4)2

Cas(POs), 1200°C A~ t°Cc B C D E

Hamumure rpadudeckue Gpopmyiel coequHeHui 1 qaifte ux Hazanus: HyO,, SN0y,

H3POy4, Hys203, (CUOH)QCOg, NaH,AsO,.

5.

Kaxkoit 00beM kucioposa cienyeT 100aBUTh K Im® Bo3ayxa (21% O2), uToObI coaepxa-

HHE B HEM KHUCJIOPO/1a MOBBICUIIOCH 110 25%.

6.

Omnpenenure GopMyIly OJHOTO U3 KPUCTATUIOTUIPATOB CyJIb(aTa HATPHs, €CITU €ro Macca

IIPU TTOJIHOM 00€3BOXKMBAaHUM YMEHbIIMIACh Ha 47%.

7.

Hanummure hopmysibl coseild, COOTBETCTBYIONIHMX CIIEAYIOIIUM JIBOMHBIM okcuaaMm: Pb,O3

u Pb30,4. HazoBure ux.



Bapuant Ne2
1. Omnpenenute SKBUBAJICHTHBIC Macchl coeaunenuii: Fe,03, KH,PO,4, Cr(OH)3, HoSiOs.

2. Onpenenure mMaccy cepbl, 00pa3yrolieiics Ipyu B3auMoJIeHCTBUH CEPOBOJOPOAA KOINYe-
cTBOM BetecTBa SkBuBajieHTa 0,01Momib ¢ n30bITKOM KoHIIeHTprupoBaHHOH HNO3

3. Hamumnmre YpaBHCHUA peaKuHﬁ, COOTBECTCTBYROIIINUX CJIeL[yIOHleﬁ CXEME:
Fez(SO4)3 —p Xy —P FeCl, — P X5 — P FesOy 4—X3—p F€2(804)3

4. CocTtaBbTe Qopmybl (AMIUpUYECKHE rpaduuecKre) BCeX BO3MOXKHBIX coyeil 00pa3o-
BaHHBIX TUJIPOKCUIOM MarHus U XpoOMOBOM KHCJIOTOMW. JlaliTe Ha3BaHUS COJISIM.

S. K 50mi cmecu B 2-x okcuzax yriepoja nodasmin 100Mi1 kucnopoa u moJgoxrian. B
pesynbTaTe peakuu oot o00bem razos ymenbimics Ha 10%. Bee 06beMbl ra3oB u3Mepsuinch
IIPYU OJIMHAKOBBIX ycinoBusAX. Onpenenure 00bEMHBIN COCTaB UCXOHBIN CMECH.

6. [Ipu TepmuueckoM pasznoxeHun okcuaa mapraaua (IV), B3aroro maccoit 0,435r, Bblzne-
JIUJICSL KUCTIOpO M oOpa3oBasicst Apyroi okcu Mapranua maccoit 0,382r. Kakosa ¢opmyna
3TOro okcuaa?

7. Uro Ha3bIBalOT 3KBUBaAJIEHTOM BellecTa? [Ipy kakoM yclIOBUM 3KBUBAJIEHT UIEHTHYEH
caMoM yacTule BelecTsa?

Tema: «Ctpoenue atoma. [lepnoanyeckuii 3aKoH ¥ NePHOINYECKAA CHCTEMA XUMHU -
yeckux j1eMeHToB /.. MenaeneeBa»

Bapuant Nel
1. UTto Ha3BIBAIOT IPUHIIMIIOM HEOIPEACICHHOCTA U COOTHOIIEHUEM HEONPEICICHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcThb 1 Takue opOUTAIH Y 3]IEMEHTOB IIEPHUOIUIECKOM

CHCTeMbI? ATOMBI, KAKUX 3JICMEHTOB MMEIOT HanOOJIbIlIce 3HAUCHHE CYMMBbI N+1?
3. Harmumte snextporso-rpadudeckue Gopmyisr: Cr, Cl+°, Te?, Th.

4. Hanumunre 35eKTpoHHbIE GOPMYIIBI €111e HEOTKPBITHIX 351eMeHTOB Nel08, Nel13 u yka-
KHUTE, KAKOE MECTO OHU 3alIMYT B IEPUOJANUYECKON CUCTEME.

5. CKOpOCTh IBMKEHUS DJIEKTPOHA T10 TIEPBO 00pOBCKOM opouTe paBHa 2187 km/c. Ecnn
HOTPEITHOCTH B ONPEAETICHNN CKOPOCTH paBHA 1 KM/c, TO Kakoil OyeT MpH 3TOM HOTPELIHOCTH B
ornpezesieHuu KoopanHaTel? CpaBHUTE €€ CO 3HAUEHHEM painyca OpOUTHI.

6. IToscuute MNPpUYXHY pa3JIM4rA B BEJIMUUMHAX HOHHBIX PaJyCOB OJISI U303JICKTPOHHBIX
noHoB; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg”"); 0,57(AI*)

7. O0bsacHUTE 0000 HU3KYIO YCTOMUNBOCTh COETUHEHUI P-2IIEMEHTOB O-TIepHo/ia B BbIC-
meit C.O.

Bapuant Ne2



1. HpI/IMeHI/IMO JIKX TIOHATHUEC TPACKTOPHUU ABHUIKCHUS K MI/IKpO‘laCTI/IHaM? Yem 310 OInpeacisi-
€TCs M KaKoe MOHATHE eT0 3aMEHSICT?

2. VYkaxkute 3HaU€HHE KBAHTOBBIX YMCEJ /JI1 BHEIIHUX 3JIEKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiIKOBeIM HOMepoM 11, 14, 20, 23, 33.

3. Hanumure snextponHo-rpaduueckue Gopmynsi: Pd, Zr? s7?,

4. Ha ocHoBaHMM yueHHsI O CTPOEHUH aTOMa O0BSICHUTE, IOYEMY SHEPreTUYECKH S-
MOJIypOBEHb BKJIIOYAET OJHY OpOUTAIB, P-TIOYPOBEHB - TpH, d-NIOAYPOBEHS - ISATH U f-
IIOAYPOBEHB - CEMb. YKaXUTE MaX 4UCIIO0 IIEKTPOHOB HA ATUX IMOTYPOBHSX.

5. Uemy paBHa JeOpoiiieBcKast JUTMHA BOJIHBI 3JIEKTPOHA, ABUKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

6. DHeprus WOHHU3AIUH MPU MOCIIEeI0BATEIILHOM OTPHIBE AJIEKTPOHA OT atoMoB M( cocrtas-
nset: E1=733, Ex=1447 u E3=7718 x/[)/momb. Uem 00bIcHUTD pe3koe Bo3pacTanue E3?

7. Kakyro cTpyKTypy H0KE€H UMETh BOCbMOM nepruoa? IIoBTOpsIET 1M OH OJTHOCTHIO
ceapMou nepuoj?

Tema: «XumMuueckas CBA3L»
Bapuant Nel

1. Yem 00BACHUTD HEBO3MOKHOCTH 00pazoBanus 100% MOHHOW CBS3HM U YeMy MPUMEPHO
paBHa JI0JIs1 KOBAJICHTHOCTH B Har0OO0JIee MOHHBIX OMHAPHBIX COCTUHEHUSIX ?

2. YcTaHOBHTE MPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIUX MOJICKYJ U HOHOB, OIIPEICITHB
opOUTAIN TICHTPATBHOTO aToMa 1 uX Tun ruopuausanuu: NF3, NO,', PH3, PO43'.

3. Kak no/mkHBI MEHSThCS 3HAYCHUE MOMEHTOB JUTIONel MoJieky: B psay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?

4, [onsipuzyemocTh Kakoro U3 HOHOB Oobie: F wiu B, S wm Tez', Cl" wmu I"? O6mbsic-
HUTE NMPUYHHY.

5. T nns NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsacHUTD HAOIOTaeMYT0 3aBHCUMOCTh. OOBSICHUTE pe3koe pasinuuune Trur. AlF; u SiF,
CUHUTas, YTO MOJIAPHOCTH CBA3HM paBHOMEepHO yMeHbInaercs oT NaF k SFe.

6. YeM 00BSICHATE 3HAUUTENBHO OoJiee BeIicOokKe T1ur. M TK. BOABI U INIAaBUKOBOM KHUCJIOTHI
10 CpaBHeHI/IIO C TCMU, KOTOpBI@ JOJIKHBI COOTBETCTBOBATH UX MOJ'ISIpHI)IM MaCC’c’lM?

7. DNeKTpUUECKUit MOMEHT Ao MoJieKyibl HyS paBen

0,31-10 %KM, a H,Se-0,08-0°Kirm. Omnpenenure, Kak OTHOCSATCS JITUHBI JUMOJICH 00enx
MOJIEKYJI.

Bapuant Ne2



1. [ToueMy mpu HAMTUYKUK OJHOM CBSI3M MEXKIYy aTOMaMH OHA MOKET OBITh TOJIBKO O-
cBsa3b10? [Ipu Kakux ycmoBuUsAX oOpaszyeTcs m- U 0-CBSI3H?

2. CxombKko cBs3eit y atoma cepsl B Moiiekyie SO,Cly, y yraepona B monekyne COCly; kak
3TO COTJIaCYeTCsl C TUIIOM TMOpuAn3aiu?

3. Kakas mosnekysa MoxkeT cymectBoBath u nmouemy? ClFz, FCls, Brls, 1Brs.

4, Kak n3MeHsieTcst mossipusyrolnee IeiCTBIE HOHOB S-3JIEMEHTOB BTOPOI TpyIibel oT Mg Kk
Ba 1 moueMy 3T0 NPUBOAUT K MOBBILIEHUIO TEPMUYECKOIN YCTOMYMBOCTH UX KapOOHATOB B TOM
JK€ II0CJIEI0BATEIILHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTE MPHYUHBI K3MEHEHUS 3TOM

BCJIIMYNHBI.

6. Kakoe coenunenue 6omnee Tepmuuecku yctoiunbo? PhCO3z unun CaCOs; PbCly nnu
PbBr4.
7. Paccunraiire 3¢ exruBnbiii paguyc noHa Na B kpucramie NaF, ecnu koHcTaHTa perier-

KM €ro paBHa 2,31:10™ u, paauyc uoHa F pasen 1,33:10%% .

Tema: «Hauajga xumMmnueckoii TEPMOJINHAMUKH. KuHeTHKA 1 MeXaHHU3M XMMHYECKHX

peakuuin
Bapuant Nel
1. JmxpoMat aMMOHUS IIPX HAaIrPEBAHUM PA3JIaraeTcs M0 peaKuu:

(NH4)2Cr,07(t)=N21(r) + 4H,0O(r) +Cr,03(t) AH® X p = -503 ]Ik

CKOJIBKO OHCPIUH BBIACINIIOCH IIPU PA3JIOKCHUN HeKOTOpOﬁ nopuuu JuxpomMmara aMmMo-
HUA, €CJIM MacCa TBEPAOro OCTaTKa Ha 10r MeHBIIIE MaCChHI HCXOJHOI'o BCIICCTBA.

2. Onranbnus odpazoBanus HyOy(r) u3 mpocTeix BemiecTs paBHa - 136,1 k/x/Moib, 9H-
TaJBITHS TUCCOIMAIINY Ta3000pa3HBIX BOJAOPOA M KUCIOPOa COOTBETCTBEHHO paBHBI 432, 490
k/x/Monb. Beraucnure snepruto cBsizu O-H B mepokcuae Bogopoa, IpUHSB SHEPTUIo cBsi3u O-
O pasnoii - 138,07 xJ>x/MOJIb.

3. Omnpenennre AH®98 1 AU cuctembr: 4NH3(r) + 30,(1) = 2Ny(T) + 6H,0(k)

4. ITpu Temneparype 100°C ckopocTh 0J1HOM peakuuu B 2 paza 60jble CKOPOCTH BTOPOH.
TemmepaTypHbIii KO3(QGUIIMEHT CKOPOCTH TIEPBOM PEAKIMK PaBeH - 2, BTopoil - 4. [Ipu kakou
TEMIEPAType CKOPOCTH 00EUX PEAKIMil BHIpAaBHUBAIOTCS ?

5. Kak u3menuTcs naBneHue B cucteMe nepBoHadanbHo coaepsxkaiieit HBr u Oy, ecnu k mo-
MeHTY HacTyruienus paBHoBecus: 4HBr(T) + O,(r) = 2H,0(r) + 2Bry(r)  mpopearuposano 10%
HCXOJ/IHOTO KOJIMYECTBA KUCIOPO/Ia, a paBHOBECHBIE KOHIIeHTpanuu [HBr]=0,6 monb/m;
[0,]=0,36 monb/n?

6. Bo ckonbko pa3 ciaeayeT yBeMUnMTh KOHIICHTPAIIHMIO BelecTBa B, B cucteme:

2A:( 1) + Ba(T) = 2A,B(r)



UTo0OB! IpH YMEHBIIIEHUU KOHIIEHTPAINH BelecTBa A, B 4 pa3a CKOpOCTh MPSIMON peak-
[IMY HE U3MEHUIACh?

7. s nHexoropoit peakunn AG°>0. Kakne n3 npuBeIeHHBIX yTBEPKICHNUN IIPaBUIIbHBI:

a) K >1; 0) k<l; B) B paBHOBECHOW CMECH MPEOOIAAAIOT IPOAYKTHI PEAKIIUH; T') B
PaBHOBECHOM CMeCH Mpe0dJ1aaloT UCXOIHbIE BeiecTBa?

Bapuant Ne2

1. ITpu BoccTanoBnenun 80r okcuaa xenes3a(3) amoMuHueM Boelenautces 426,3 k/x rerna.
[Ipu cropanum 5,4 r MmeTauIMUECKOTO altOMUHUSA Bbienutcs 167,3 xJ[x temia. Ha ocHoBaHuM
9THX JIaHHBIX, UCNONB3Ys 3aK0oH ['ecca, BerunciauTe 3HepreTuueckuil 3¢ ekt npu odpazoBanuu 1
MOJIb OKcHaa xemnesa(3).

2. AH® 5, MgO(k) u COx(r) cootBeTcTBeHHO paBHa- 601,8 n -393,5 x/Ix/Moink. Temnora
paznoxenus MgCoz na MgO u CO, JIH=100,7 xI>x/Monb. Vicrionb3ys 3TH JaHHBIE, HaiiiuTe
TerioTy oopasoBanuss MgCO3 U3 21eMEeHTOB.

4. BeruuciuTh TeMnepaTypHbIi KOAQGHUIMEHT CKOPOCTH PEAKIMU, €CITM KOHCTaHTa CKOPO-
ctu ee npu 100°C cocraBusier 6-10'7, anpu 150°C -7,2-10'2.

5. Jnst Toro utoOb! yBenuuTh B 216 1 256 pas ckopoctb peakiuu cuHre3a NHs, Bo ckob-
KO pa3 HaJlo MOBBICUTH B IIEPBOM cily4yae KOHLEeHTpauuto Hy, a Bo Bropom nasnenue? Kak
U3MEHUTCS CKOPOCTh PEAKIIMU IIPU yBEJIMUEHUU aBieHus B10 pas3?

6. Cucrema C(rpadur) +COy(t) = 2CO(r) AH° =172,5 xJIx

Haxonutcs B paBHOBecuH. Yka3aTh: a) Kak u3MeHHUTCs cogepxkanue CO B cucteme npu
HOBBINICHUH t ¥ Ipy Hen3MeHHOM jaaBieHun? C yBeIMYeHHEM JIaBJICHUs ITPU HEU3MEH-
HOU Temmieparype? 6) I3MeHUTCS 71 K p MPH MOBBIIIEHUH OOIIETO JTAaBICHUS U HEU3-
menHoit t? [pu yBenmuenuu t? IIpu BBenenun B cucremy karanuszaropa? OTeeT 060CHO-
BaTh.

7. Xumunyeckoe paBHoBecue peakuuu A(r) + B(r) = C(r) + (1)

Y CcTaHOBUTH TIPH CIAEAYIONINX KOHIEHTpanusax: (A) = 6Mounb/1, (B) = 2mons/x, (C) =
4monw/n, (J1) = 3monb/n. B paBHOBecHy0 cuctemy nobasuiu 4 Mob/1 BemecTBa B. Boi-
YHCIIUTH HOBBIC PABHOBECHBIC KOHIICHTPAIIUU BEIICCTB.

Tema: «PacrBopbI»
Bapuant Nel

1. PactBop comepxurt 0,1monb CaCl, u 0,1momb AlCI3 B 21 pactBopa. KakoBa mMossipHas
koHmenrpanus nona Cl” B pactope?

3
2. pH 1-10™ H pacTtBOpa c1ab0r0 0THOKHCIOTHOTO OCHOBAaHHUS paBeH 9. Brrunciure KoH-
CTaHTY TUCCOIMAIIMHA OCHOBAHHMSI.



3. VYka3arb, HEe MPON3BO/IsI BBIYMCIICHUH, B KAKOM M3 pacTBOPOB JABYX COJEH paBHOM KOH-
nentpanun pH 6ombire nin Menbie. OTBET 000CHYHTE UCXO/ISI H3 3aKOHOMEPHOCTH U3MCHCHHS
KHCIIOTHO-OCHOBHBIX CBOMCTB 2tekTposuToB: KySe n K, Te; NasPO4 u NayHPO,.

4, Haiinute crenens ruapoausa coiiei u 3Hauenne pH 171 ux pacTBOpOB KOHIECHTPALIMHU
0.1momns/m: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , mpu 25°C paBno 2:107 . Brmanaer au ocagok AgoCr,0O; npu cMmenmmBanuu
paBHbIX 00BeMOB 0,051 pactBopoB AGNO3 1 K,Cr,07? CTenieHb TUCCOIMAIIAN ITHX
3JEKTPOJIUTOB paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pactBope yKCYCHON KHUCIOTHI (K=1,8-1O'5). Kaxkue 3HaueHust
MPUMYT 3TH BEJIMYHMHEI 1Tociie fodaBneHus K 11 pactBopa kuciotsl 0,2mone CH3;COONa?
Koaddurment akrusaoctu nonos f(CH3COO) =0,7.

7. CpasuuTtb pactBopumoctb PhCl, u Pbl,, Be(OH), u Ca(OH),. OtBet 060cHyiiTe Hcxoas
U3 MOJISIPU3AMUOHHBIX MIPEICTABICHHN.

Bapuant Ne2

1. PactBop comepsxut 0,1moib - sxBuBaienToB (NH4)3PO,4 B 200Mit pactBopa. Kakosa mo-
nspHas koHeHTparus nonos NHs" B pactope?

2. Boeruucnure pH 0,001H pacTBOpa cepHON KUCIIOTHI.

3. VYka3aTp, HE IPOU3BO/ISI BBIUMCICHUH, B KAKOM U3 PaCTBOPOB JIBYX COJIEH paBHOW KOH-
nentpanuu pH 6ompire nian menbie. OTBET 000CHYNUTE UCXOAs U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCIIOTHO-OCHOBHBIX cBOHMCTB 3ekTposutoB: NaHCO3 u NayClO3; NaClos u NaClO.

4, Kakue BenmnuuHBI SBISIIOTCS KOJTMYECTBEHHON XapaKTEPUCTUKOM MpoLecca 3JIEKTPOIIn-
TH4Yeckou aucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HUX U o4emMy Ha3bIBalOT
MOCTOSIHHOM BEJIMYMHOMN?

5. Haiinure crenens ruaposmsa NalOs u NalO B pactBopax xkonmnentparuu 0,1 Moubs/n. 13
MOJIYYEHHBIX JIAHHBIX CIENIaliTe BBIBOJ O CPABHUTEIHHOM CHUJIE KUCIIOT, 00pa30BaBIIUX STH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10".

6. Bremanaer mu BaSO,4 mipu 106aBiIeHHN pacTBOpa CEPHOM KUCIOTHI 00beMoM 100MIT ipu
koHIreHTpanuu 0,2Moiw/11. kK pactBopy BaCl, Toro e o0bema, eciiu MossipHast KOHIICHTPAIIUS
9KBHBAJIEHTA 3TOro pacTBopa paBHa 0,2Moib/1.? ByneT 1 100aBiIeHHOE KOJIUYECTBO CEPHOM
KHUCJIOTHI SKBUBAJICHTHBIM WU U30BITOYHBIM?

7. Croubko Mo NH,C crenryer mo6asuts k 11 0,1M pacteopa NH,OH(K=1,8-10"°) st
TOr0, 4T00BI KOHIIEHTpauus noHoB OH™ ctana uucnenHo pasHa Ka? Ycinosao npumem
f(NH,")=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE P€aKIIUU A 3JICKTPOXUMHYECCKUE NPO-
Hecchbn

Bapuant Nel



1. 3aKOHYUTH COCTABJICHUE YPABHEHHUS PEAKIMHU U TI0J00paTh KOPOHUIMEHTHI TIPOCTENIINM
cnocobom: SO,+H3AsO4+H,0—H3ASO5+...

2. Hanumute ypaBHEHUs peakIuii v 110100path KO3)GUIUEHTBI 2IEKTPOHHO-HOHHBIM Me-
TOJIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTb B MOJICKYIISpHOIT (popmMe ypaHenue peakumn: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+0,
4. Yemy paBHa MOJISIpHAsi Macca SKBUBAJICHTA TIEPMaHTaHATa KaJIUs KaK OKHCIIUTEIS, ECITU

3TO BEMIECTBO B MPOIECCE PEeaKIIMKA BOCCTAHABIIMBACTCS: a) 10 cyibdara mapranua (II) 6) mo
JMOKCHJIa MapraHiia B) 1o Manranara kamus KoMnO,?

5. Byner nmu padboraTh raabBaHUYECKUH DJIEMEHT, COCTOSIIEN U3 BOIOPOIHBIX IEKTPOIOB,
b

norpykxennsix B 1 u 0,11 pactopst KOH 1ipu 25°C, eciu Kaxyiuas CTeneHb AUCCOIUALMN

pactBopoB KOH cootBercTBeHHO paBHbI 77 1 91%7?

6. I'apBaHWYECKUH DIIEMEHT
(-)2Cr/2Cr*+ | H,SO, | (Pb) 3H,/6H" (+)

00pa3oBaBIIeiics TPU KOPPO3UU XPOMa, OTTAsTHHOTO CO CBHHIIOM, JTA€T TOK CHUJION OA.
Kaxkast Mmacca xpoma OKHCIHUTCS ¥ CKOJIBKO JTUTPOB BOJOPOa BBIIEIUTCA 32 55¢ paboThl
3TOTO AJIeMeHTa?

7. MenaHblil KyTOHOMETpP COEIMHEH MOCIe0BATEIbHO C JIEKTPOIU3EPOM, B KOTOPOM UIET
anekTpoin3 BogHoro pactBopa AGNO3 Ha yroibHBIX 3JIEKTPOAax (JaiTe TOTHYIO CXeMY
npoueccos, npoucxoaanux mnpu nektponnze AGNO3). Ha kaTone B KyJIoHOMETpE BBIIETHIOCH
192r menu, a B anexTponusepe 450r cepeOpa. Onpeaenure BBIXO 110 TOKY B 3JIEKTPOJIM3EpE.
Kaxoii 00beM 3aiiMeT BBIIEIUBLIMIACS KUCIOPO/, ECIH 3TOT 00beM M3MepuTh 1pu 10°C u
nasieHuu 9730311a?

Bapuant Ne2

1. 3aKOHUYUTH COCTaBJICHHE YPAaBHEHUS PEaKLUU U 110100paTh KOAPUIUEHTH IPOCTENILINM
criocobom: Hy,SO4+KI+KCIO3—KCl+1,...

2. Hanuinure ypaBHEHHs peakiuii U 1o1006path KOdQPUIHEHTH JIEKTPOHHO-HOHHBIM Me-
TOOOM: H2804+H28+KM”O4—>S+...; HN03+F882—>

3. CoctaBuTh B MOJIEKYJIsIpHOM hopme ypaBHeHue peakuuu: NoHa+1,—No+I.

4, Kakyro Maccy amoMUHUS MOKHO OKHCITUTH ¢ momoirsio 0,11 0,258 K,Cr,07 mo peakiuun
Al+K,Cr,07+ HzSO4—>A12(SO4)3+CI'2(SO4)3+K2804+ H,0.

5. BJIC ranpBanndeckoi menu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/X
1/0=85%/AgNO3(+)=0,085B. Omnpenennure KOHIEHTPALMIO SJIEKTPOIUTA TIPHU MOJI0KUTEILHOM
ANEKTPOIe, eciu KOd((HUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AGNO; pu
OTPHULIATETILHOM U MOJOXKUTEIBHOM 3J1ekTpojie paBHbl 0,945 u 0,750.

6. [Tpu paboTe raapBaHUYECKOIO AJIEMEHTa



(-) 4AL/4A1 | H,0, O; | (Cr) 120H/6H,0, 30, (+)

00pa3oBaBIIETOCS MIPU KOPPO3UHU ATFOMUHHS, KOTOPBI HAXOAUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpPOMOBOM Kartojie BoccTaHoBmiIoch 0,034 kucinopoa.

Onpez{enHTe, HACKOJIbKO YMCHBIINJIACH ITPHU 3TOM MacCCa AJIIOMHUHHUECBOIO 3JICKTPOda U
YCMYy paBHa CuJia TOKaA, MPOTCKUICTO 110 BHEIIIHEH 1IEIIH TaJIbBaHUUECKOT'O DJICMEHTA.

7. Uepes cepeOpsiHbIN KyJIOHOMETp MPOITYCKAU TOK B TeYeHHE 34. AMIIEpMETp MMOKa3bIBall
cuiny Toka paBuyio 0,9A. Haitn % morpemrHocTy, 7aBaeMbIii aMIIEpMETPOM, €CITH 33 9TO BpEeMst
B KYJIOHOMETpE Ha KaToje Bblaenuaock 12,32r cepedpa.

Tema: «CTpoeHHe M CBOHCTBA KOMILJIEKCHBIX COeINHEHUI)
Bapuant Nel

1. Hassats komiutekcubie coequnenus: Ba[Cu(C,0,),], [Co(NH3).(en)(Cly)]ClI,
[PtCI;][AuCl,].

2. Hanucats popmyisl: a) rerpaiiononsaat(l) nunaus™); 6) xmopun OpomMateTpaaMMu-
HakBaxpoma(lll); B) TppaMMHHXJIOPOAMHUTPOKOOANHT.

3. MoskHo 1 ocaguts nost Ni’+ u3 pacteopa Ko[Ni(CN),4] o6bemom L u C=0,1
MoJIs/IuTp, coaepxamiero 0,2 moinb KCN(a=80%), eciiu 100aBUTH 10™ Mo cynebhuaa
ammonus? [Ipu Kakoi MT KOHIIGHTpaIlUK CyNib(Uaa aAMMOHHUS HAYHET BBITNAIaTh OCAIOK?
(ITIP(NiS)=2-10"%).

4. OrmpeenuTe THI THOPUIN3ALNH B CICAYIOUIMX KOMILIEKCAX, a TaK e M300pa3uTe ux
reomerpudeckyio popmyny: [AuCly] ; [PtCly]" .Uemy paBHBI X MAarHUTHBIE MOMEHTBI?

5. JList ocakieHusT XJIOPUI-HOHOB, COCTABIISIONINX BHEITHIOW c(hepy KOMITICKCHOTO CO-
enunenust, u3 100ma 0,02m pactBopa coenunenus CrCls-5H,0 morpedoBaioch 20mit

0,2Mm pactBopa AgNOQOs. ITo pe3yapTaTaM 3TOTO OIBITAa COCTABLTE KOOPAWHAIIMOHHYIO (hOpPMYITy
COCIIMHEHUS 1 HA30BUTE €TO.

3+
6. C JIMTaHAaMH ¢J1a00T0 MM CUIBHOTO IMOJI KoMILIEKCH Co SABJIIIOTCA CUJIBHBIMHU

OKHUCIIMTEISIMU, 8 KOMIUIEKCHI Co?* IPOSIBIIIIOT BOCCTAaHOBUTEIIbHBIC CBOMCTBA? Kak 310
o0mwsacuser TKII?

Bapuant Ne2
1. HasBatp komiuiekcHbie coequaenusi: Nax[Zn(OH),], [Ni(H20)s](NO3)2, [Co(ENn)3(NO3)s].

2. Hamucate popmyner: a) ammunnentannanodeppat(Il) Hatpus; 6) nuruapokcorerpa-
xyopormiatusar (IV) ammonus.

3. K 0,2m NiSO,4 mo6asunu paBublii 066eM 2M NH3, BeraucinTh [Ni]2+, €CJIU CUMTATh UTO B
pacTBope o6pasyercst komutekcHbiit non [Ni(NHs)e]*+.



4. B kommrekcax [CO(NO,)s]* u [Ni(CNS)g]* nuranas 06:1a1ar0T CHIBHBIM IOIEM.
CocTraBbTe SHEPrEeTHIECKYIO cXeMy oOpazoBaHus cBs3ei (Meton BC) B 3THX KOMILTEKCaX U
YKa)KMTE MarHUTHBIE CBOWCTBA KOMILIEKCOB.

5. Onpezenute KoopauHamonHoe ducio (x): [Fe''Fx] *2; [Fe''Clx] ™2,

6 7
6. Kaxkas snekrponnas kongurypanusi, d° wiu d', naet 6onplinee 3Hauenue Ecyrn st

OKTa3ApUYCCKUX BBICOKOCITMHOBBIX 1 HU3KOCIIMHOBBIX KOMILIEKCOB?

1. (marnerut). Kakomy copepxanuto (B %) MarHeTUTa 3TO COOTBETCTBYET?

KpnTepml OICHKHU OTBETA CTYACHTA IPU BbLIINIOJIHCHUH KOHTpOJ’[bHOﬁ paﬁoTI)I

OneHka

OTJIHYHO

XOpo1o

Y/10BJ1€TBOPUTEILHO

HEYAOBJIETBOPUTEJIBbHO

TpeGoBanus K 3HAHUAM

NpHUBeJeHbI MOJHbIe NMPaBUJIbHbIC pellleHHs], OTBEThl I'PAMOTHO
apryMeHTHPOBaHbI

JAONMylIeHbl He3HAYMTeJbHbIe IOrPeIIHOCTH INPH OTBeTaX Ha
BONPOCHI, APryMeHTANMS ObLJIA He MOJTHOU

B orBeTax Ha HeKOTOpbIE BONPOCHI JONYyILIEHbI I'PyOble OIIUOKH,
YaCTbh BbIBOAOB HE aAprymMmeHTHpPOBaHA HJ/IM aApPrymMeHTHPOBAaHA
HeNpaBWIbHO

OtBersl Ha 50 u Gostee % BONPOCOB OMIMOOYHBI, 00ILIIUHCTBO
BbIBOJOB He AapPryMeHTHPOBaHbI MJIH APryMEHTHPOBAHBI
HeNPaBUJIBHO

Ilpumepnule eapuanmul mecmosvlx 3a0aHUL

Tema: «OCHOBHBIE KJIACCHI HEOPTrAaHUYECKHUX COeTHMHEHM D)

Bapuant Nel

1. ®opmyna kpuctamioryapata cyib(ara HaTpuUsi, Macca KOTOPOro Ipu 00e3BOKUBAHUU

ymeHpmmiiachk Ha 47%

1) Na2804 * 2H20
3) Na,S0O, * sH,0

2) Na;SO4 * 7H,0
4) Na,SO, * 6H,0

2. KapOoHar kanusi pearupyeT B pacTBOpe C BemecTBaMu Habopa



1) CO,, SO,, H3PO,  2) CO, KOH, HC1
3) BaCl,, HNO3, Rb,SO4  4) KHSO4, NaOH, SO3
3. OnHOBpEeMEHHO HE MOTYT HaXOJUTCs B pacTBOpE BelllecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaC1l u H,SO4  4) NaOH u K;SO4

4. OJIHOBPEMEHHO B paCTBOPE MOTYT HAXOJAUTCS] HOHBI

1) Ni%*, K, SO%, I 2) Pb**, $%, CH5COO; Ba?*
3)NH,", PO, Ca*, F  4) A1*, Fe**, COs”, Br

5. YcTaHOBHTH COOTBETCTBHUE MECKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas KucHOTa A: B3aUMOJCHCTBHUE C COMSIMU MEM ¢ 00pa30BaHUEM OCaIKa

2: ruapokcun Hatpusi b: B3anmoaeicTBIe ¢ cosiMu Oapust ¢ 00pa3oBaHUEM OCaIKa

3: consiHag Kkucnora B: B3auMopeiicTBUE ¢ cepoid IPU HArpEBAHUU

4: cynbdat amoMuHUS I': B3anmosielicTBHE ¢ IIMHKOM ¢ 00pa3oBaHUEM BOJOpOaA

6. KomudecTBO BO3MOXHBIX cojieit oopa3oBanubix H3S04 1 AI(OH)
1)4 2)1 3) 2 4)3 5)5

Bapuant Ne 2

1. T'uppun ogHOBAJIEHTHOTO MeTaia conepkut 12,5% Bomopoaa mo macce.
1) cepebpo  2) Harpuii 3) nuTHii 4)30710TO
2. Jlnokcun yriepojaa MoXKeT pearupoBaTh ¢ BelllecTBaMu Habopa
1) CaO, (NH,4)2CO03 pactop, HNO3 2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,S0O,, pacTBOp BaC|2 4) CuS04, NH3, NaOH
3. OnHOBpEeMEHHO HE MOTYT HaXOJHUTCS B pacTBOpE BellecTBa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4
4. Kucnyro cojab MOXHO MOJYYUTh B BOJHOM Cpejie PU B3aUMOAEHCTBUN
1) LiOH u HBr 2)CsOH u P,05
5. OnHOBpPEMEHHO B pacTBOPE MOT'YT HaXOAMTCS HOHBI
1) Ba**, Na*, F, CO*
2) Ag*, Ca**, Br, NO3
3) Zn** ,NH,", OH", I
4) Cu®, AP, CI', SO%

6. YcTaHOBHTH COOTBETCTBHUE MCXKAY BCOICCTBOM U CII0CO00M €ero pacro3HaHusl.

1) 1:yrnekucnbiii ra3  A: BO3ropaHHe TJICHOLICH JTyUUHBI
2) aMMHaK b: Bozropanue ¢ xapakTepHbIM 3ByKOM



3) KucI0poI B: noMyTHeHuHE U3BECTKOBOM BObBI

4) Bomopon [': u3MeHeHne OKpacku BIKHONW WHIUKATOPHOU OyMakKKH

7. YCTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBOM U CBOMCTBAMH:

1) a3orHas kucioTa A B3aIMOJICHCTBHE C COJIIMH MEH C 00pa30BaHUEM

ocaaka

2) THOpOKCUI HATpusi  bB: B3auMojeicTBUE ¢ COMsIMU Oapus ¢ 00pa3oBaHUEM

ocajika
3) cousHas KUCIOTa B: B3auMojeiicTBrE ¢ cepoil Mpu HarpeBaHUU

4) cynedat amomMuaus [': B3aMMOIEHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbrare ciaeayromux IpeBpameHui

5i02+C Ca HCl 0z

Ca3(PO4)2

C&3(PO4)2 X1 Xs X3 Xa
Xs
o0pa3yeTcs KOHEUHBbIH MPOIYKT X5

1) Ca(HPO4)2 2) CaHPO, 3) CaHPO4*2H,0 4) Ca,P,04

Tema: «Crtpoenne artoma. Ilepuognueckwii 3aKOH M TeEePUOAHYECKAS
xumMudeckux 3jeMenToB .M. MenaeneeBa»

Bapuant Ne 1

1.

HSOBH@KTPOHHBIG ATOMBI U TOHBI

1) Fe?*, Co®* 2) Co, Ni** 3) Fe®*, Fe**  4) Co*, Mn
DJeKTpOHHAs €MKOCTh T -1o1ypoBHsI

1)14 2)6 3)18 4)10

DHeprus CpoJICTBA K JIEKTPOHY B MEPUOE

1) He u3MeHsieTCsT  2) yMEHbIIaeTcs
3) yBenuumuBaeTcs  4) OCTArOTCS MMOCTOSTHHOM

PazpernieHHbIil HAOOP KBAHTOBBIX YHCEN AIEKTPOHA

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

Hanmenbmumii paanyc umeet noH
1) Cs* 2) Ba®* 3) Te”4) I

Monenb atoma, co3ganHas J.Pe3epdopaom Ha3zbBaeTCs

CHCTEMA




7. Yucmo ypOBHeI\/'I Yy aToMa ONpeaACIIsICTCA KBAaHTOBBIM YHCJIOM

8. DHeprus oTphIBa AIIEKTPOHA OT aTOMa Ha3bIBAETCS SHEPruen

9. Ecnu 37eKTpoH aenaet BbiOop Mexay 4d u 5 S aTOMHO# OpOUTAIIBIO, TO ATOM COICPIKUT
-3JIEKTPOHOB

10. YcTaHOBUTE COOTBETCTBUE MCKAY SJICKTPOHHBIMHA KOH(I)I/Il"ypaI_II/IHMI/I N XUMHYCCKHUMHU
qaCcTuamMu

1: 1s%°25%°2p°3s”3p*  A:Na'
2: 1s%25%2p°3s%3p°  B: N
3: 1s%25%2p° B: §%
4: 1s%2s%2p° I: Al

11. PacionouTh B MPaBUILHON TOCTIEA0BATEIHLHOCTH 3AMOTHEHUS YJHEPT€TUYECKUX
MOJYPOBHEHN B aTOMax

A:5s b:4d B:3d I:5p MH:6s E:4p
Bapuant Ne 2
1. W3051eKTpOHHBIE ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn
2. HabGop kBaHTOBBIX uncen N =3, | = 1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OnnHakoBOE KOJUYECTBO AJIEKTPOHOB Y HOHOB
1) Ba®*, Mg?*, Cd®**  2) Ba’+, I, Te* 3)Hg®,I,Sn  4) I, Cd**, sn*
4. DIeKTpOHHAsl EMKOCTh ( -TIOypOBHS
1)6 2)14 3)10 4)18
5. DHeprust HOHU3ALUH B TPYIIIE
1) He u3MeHsieTcsT  2) YBEJIHMYUBACTCS
3) yMeHblIIIaeTcst 4) ocTaroTCs MOCTOSTHHON
6. ArtomHubie opOuTaIH qar0T 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 HEBO30YKIE€HHOM COCTOSIHUU

8. Dmueprus nonmszaruu atoma Ca (3B): I = 6,113; I, = 11,871; I3 =51, 21. TpeThs 2HEprUs
WOHM3AINH PE3KO BO3PACTACT U3-32 OTPHIBA JIEKTPOHA




9. 9.Yucno Op6PIT8.J'I€I>i Yy atoMa onpeaAcIsaeTCAa KBAaHTOBBIM YHCJIOM

10. YcTaHOBUTH COOTBETCTBUE MEXKIY JICKTPOHHBIMUA KOH(PUTYypaUIMU U XUMUYECKUMHU
4acTULIAMHU

1) 1s%°25°2p®3s%3p°4s%3d> A: F
2) 15%25%2p°3s?3p°4s'3d®  B: C
3) 15°2s%2p° B: Fe*™®
4) 1s%25%2p? I:Cr

Tema: «XumMuueckasi CBA3L»
Bapuant Ne 1

1. B psany BogopoaHbix coequHenuit anementoB VI A rpynmsr: HoO — HpS- H,Se
MOJISIPHOCTH cBsi3u D — H:

1) yBenuuuBacTCs

2) He U3MCHsETCS

3) yMeHbIIaeTcs

4) cHayasla yMEHbBIIACTCS, TOTOM YBEINYABACTCS

2. TonbKO KOBAJICHTHAsS CBSI3h HMEET MECTO B COSTUHEHUH ¢ (hopmyItoit
1) Ba(OH), 2) NH4NO3; 3) H,SO, 4) Li,CO3
3. ATtowm yriepojaa B BO30OYKIESHHOM COCTOSIHUM 00pa3yer:

1) yeThIpe KOBAJICHTHBIC CBSI3H, 3@ CUYET YEThIPEX HECMAPEHHBIX FIIEKTPOHOB

2) TpH CBSI3H, 3a CUET JABYX HECHMAPEHHBIX JIEKTPOHOB U HETOICICHHOM IEKTPOHHON
apbl

3) HU OJHOM, aTOM yIJIepojia B HEBO30YKICHHOM COCTOSTHMM XUMUYECKHX CBSI3CH HE
obpasyer

4) 1Be CBAA3M, 33 CUET JABYX HECMAPEHHBIX SJEKTPOHOB

4. BemecTBo, KOTOPOE HE MOTYT 00Pa30BHIBATH BOJIOPOJAHYIO CBS3h
1) H,O 2) HF 3)HN; 4) HI

5. sp° rHOPHMIM3AIKS PEANH3YETCS TIOMHOCTHIO
1) SO, 2) CH,4 3) SO; 4) C10°

6. YcTaHOBUTH COOTBETCTBHUE MEXKIY (PU3NUECKHMMU CBOWCTBAMH U THIIAMHU
KPUCTAJUIMYECKUX PELICTOK:

1: xoBKOCTB

2: HU3Kas TeMIeparypa KUIEHUs

3: BBICOKAs TBEPJOCTH

4: anexkTpuuecKas NpoOBOAMMOCTb PacTBOpa
A: aTromMHas



b: meTannuueckas
B: nonnas
I': monexynsipuas

7. YCTaHOBUTBH COOTBETCTBHE MEXAY I'MOpUAU3AIei U MOJIEKYJION WK YacTUlel

1) sp A: BeCl,
2) sp® B: CO5>
3) sp® B: NF;
4) sp’d I: PFs
21: PFg
E: XeFg
Bapuant Ne 2

1. BemecTBo ¢ MOHHOH CBSI3bI0 UMEET GOPMYITY

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

2. AToMHas KpuCTaJJIMYecKas pelieTka xapakTepHa Js
1) anromuHUs ¥ KapOuaa KpeMHUs

2) cepsl U ioga

3) okcuia KpeMHHUS U XJIOpUIa Kaus

4) anmasa u 6opa

3. Sp? THOPUAM3ALHS PeATH3yeTCs IOTHOCTBIO

1) SO, 2)SO3; 3)CH; 4)CIO 5)CIOy

4. YcTaHOBHTH COOTBETCTBUE MCXKY BC€IICCTBAMU U BUJAAMU XAMHYECKOH CBSI3U B HUX 1

BOJIb(pam A: KOBaJICHTHas MOJIsipHas ajiMa3
anmmas b: xoBaneHTHas1 HEMOJIIpHAs aMMHUAaK
aMuak B: meTanmuueckas

IIOBapeHHAas COJb I': monnas

5. YcTaHOBHTH COOTBETCTBHE MCXKAY BCIIECCTBAMU U TUIIAMH KPUCTAINIMYCCKUX PCIICTOK

YTJIEKUCIIBIN a3 A: nOHHas
KapOopyH b: monexynspnas
HUKEJIb B: metainmumueckas
arerar HaTpus I': atomuas

6. VYCTaHOBHUTH COOTBETCTBHUE MEXY TMOPUAN3AMCH U MOJICKYJIOH

1 sp’ A:  OF, B: SFs



2:  sp? B:  BF; I: SF,:
3 spid? E  XeFs JI: BeCl,
4:  spd
4:  spd

Tembl: «Havana xuMu4yeckoil TepMoauHaMU K. KHeTHKA 1 MeXaHU3M XUMHYEeCKOH

peakuum»

Bapuant Ne 1

1.

Bo ckonbko pa3 yBenuuutcst ckopocth peakiu Ho(r) + lo(r) = 2HI(r) npu yBenuuenun
JIaBIICHHS B 3 pasa

1) B9 pa3 2) B 8 pa3 3)B 6 pa3 4) B 3 pa3

ITpu temneparype 90°C peakuus nporekaet | muH. IIpn kakoit Temneparype peakus
3aKOHYMTCS 32 14 21 MuH, eciii TeMIiepaTypHbIii Ko3hOUIIMEHT paBeH 3

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

Xumuueckoe paBHoBecue peaknuu Zn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmectutcs
BIIPABO IIPY IOHUKEHUU

1) xonnentpauu H,S
2) xkonneHtpanuu HlI
3) maBiaeHUs

4) Tremneparypbl

Xumnueckoe paBHoBecue peakimu Zr(t) + 2C15(r) = ZrCly(r) + Q cmemaercs Brpaso
npu

1) NOBBIIICHNH TaBIICHHUS

2) noBeImeHn: KoHIeHTparuu ZrCly
3) TOTOJHUTETLHOM BBEJICHUN ZI

4) NOBBILIEHUH TEMIIEPATYpPbI

B romorennoit cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIICHTPAIHH
BemecTB (Moub/1) coctaBmin: A - 0,03; B - 0,02; C - 0,004. NcxonHast KOHIICHTPAIIHS
BemecTra A (MoJIb/JT) paBHA

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

N3 2 mone CO u 2 mons Cl, obpazoBanock npu HeKoTOpo Temneparype 0,45 moib
COC1,. Koncranra paBaoBecus peakiuu CO + C1l, = COCLy(r)

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



7. CranpgaptHas Terota oopazoBanus MgO (k) u CO; (1) cooTBeTCTBEeHHO paBHa -601,8 u
- 393,5 kJIx/monb. Temnora paznoxkennst MgCO3z na MgO u CO, AH = 100,7 x/{»x/MOb.
Terutora obpazoBanus MgCOs

1) -1096 x/[x/mMonb. 2) -1006 kJ[x/MOb.
3) -996 x/Ix/mMonb.  4) -876 kJ[x/MOb.

8. TCHJ'IOTa, KOTOpas norjiomacTcsa U BbIACIACTCA MPU pa3JIOKCHUN XUMHUYCCKOTI'O
COCIMHCHHU KOJINYCCTBOM 1 MoJIb Ha IIPOCTBIC BCIICCTBA HA3BIBACTCA

9. Ecnu cKOpOoCTh MPSIMOI peakIiy paBHAa CKOPOCTH OOPATHOM pEaKIiu, TO HACTYIaeT
XUMHUYECKOE

10. 3aBHCHMOCTH CKOPOCTH PEAKITHH OT TeMITePaTypPhl ONPEACIIAETCS TPABUIOM

Bapuant Ne 2

1. Bo ckombko pa3 yeenuuutces ckopocth peakiuu CaO(1) + CO,(r) = CaCOs(1) mpu
yBEJIMUCHUH JaBJIeHHs B 3 pasa

1) B9 pa3
2) B8pa3
3) BO6Dpas
4) B3 pa3
5) He u3MeHHTCH

2. Bo ckosbKO pa3 yBeTUYHUTCS CKOPOCTh peakiuu rnpu HarpeBanuu ot 75°C no 115°C,
€CJIM TeMITEPATYPHBII KOA(PPUIIMEHT paBeH 2

1) B2 pa3
2) B4 pa3
3) B8 pa3
4) He U3MEHHTCS

5) B 16 pa3
3. Tlpu moBBIIEHNH TaBJICHHUS XHMUYECKOE pAaBHOBECHE CMEIIAETCS BIIPABO
1) 2NO(r) + O(r) = 2NO,(r) 2) C(1) + COy(r) = 2CO(1)
3) 2NF(r) + 3Ha(r)= 6HF(1) + Ny(T) 4) CHa(r) + 4S(r) = CSy(r) + 2H,S (1)

4. Xumunueckoe paBHoBecue peakimu 4FeS;(1) + 110,(r) = 8S0,(;) + 2Fe,03(7) +Q
CMECTHTCS BIIPABO IPH

1) MOBBIIICHUH JABICHUS
2) noBbIlIeHNU KoHIleHTparmu SO,

3) nonoiHKUTEIbHOM BBeacHNH Fe,03
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4) MOMOJIHUTENILHOM BBeJieHHH FeS;

B romorennoii cucreme Hy(r) + I5(r) = 2HI(;) paBHOBECHBIE KOHIICHTPAIIMH BEIIECTB
(monw/m) coctaBunu: HI - 0,02; I, - 0,05; H, - 0,03. MicxoaHasi KOHIIEHTpAIMs BOJOPOIa
(Monb/1) paBHA

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

B romorennoii cucteme 4HC1(r) + Oy(r) = 2H,0( r) + 2C1; paBHOBECHBIE
KOHIIeHTpanuu Beniects (MoJb/) coctapmmm: HC1 - 0,85; O, - 0,44; C1, - 0,3.
HcxomaHas KOHIIEHTpAIHs KUCIopoaa (MOJIb/T) paBHA

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

I[Tpu coxuranuu rpadura odpazoBancs okcuy yraepona (1V) maccoii 8,86 r. Ternosoii
s dext peakuun AH = -79,2 xJ[x. Ternora oOpazoBanus CO;

1) -393,3 xJI/MoIb

2) -358,4 xJI:x/Mo0Ib

3) -335,5 xJI/Moib

4) -326,4 x/Ix/Moib
TermoTa, KOTOpast MOTJIONIAETCS WITH BBIIEISIETCS IPU 00pa30BaHUK XUMHUYECKOTO
COEIMHEHHUS KOJTMYECTBOM BEIIeCTBA | MOJIb U3 MPOCTHIX BEIIECTB MPH 3aJaHHBIX
YCIIOBHSIX Ha3bIBACTCSI

CMCH.[GHI/IG XUMHYCCKOI'0 paBHOBECHUS ONPCACITIACTCA IMPUHIIUIIOM

MuHrManbHas N30BITOYHAS SHEPT U, KOTOPOU JOJDKHBI 00JIa1aTh MOJIEKYJIBI, YTOOBI

peakuus MEKAY HUMU CTajia BO3MOXKHOI Ha3bIBACTCS

Tema: «PacrBopbI»

Bapuant Ne 1

1.

2.

3.

Cwmemranst 100 r 20%-noro pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOTO BEIIECTBA.
KonueHnTtpanus nosrydeHHOro pacTBopa

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

Jiis monydenust 9%-HOro pacTBOpa COJITHOM KUCIOTHI Hao pactBoputh 67,2 1 HCl B
BOJIE MAaCcCOM

1) 1,L107kr  2)0,505xr 3)0,987 kr  4) 1,227 xr
VYpaBHeHUI0 3Ag+ + PO43' = AgsPO,4 cooTBeTCTBYET B3aMMOICHCTBUE

1) AgNO3 ¢ NaPO,4 2) Ag,0 ¢ H3PO,
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3) AgNOs ¢ HsPOs  4) AgCI ¢ NasPOs4

KucinoTHOCTs pacTBOPOB COJIEH ¢ OTMHAKOBOM MOJISIPHOM KOHIICHTPALUEH
YBEJIINYUBAETCS B PALY

HUTPAT KaJ¥sl, CHITUKAT KaJIus
OpoMUJI Kalblusl, OPOMHU] ATFOMUHHS
XJIOpHJT KaTusl, PTOPHT KaTus
XJIOPH/I JINTHUS, XJIOPHU KaJIHs

Xnopua 6apust maccoii 41,6 r pacTBOpuIIM B BoJie. B moiay4yeHHOM pacTBOpe COAEPHKUTCS
0,35 monb xsopua-uoHoB. CTeneHb TUCCOMALNN XJIopuaa Oapus

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

EC/TH KOHLIEHTPAIHS pacTBOPA THAPOKCHAa aMMouus pasua 0,1M u K, = 1,76%10, o
€ro CTETeHb HOHU3AIMH (Olyo;) COCTABUT

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

Eciu koHUeHTpamwms HoHoB Bogopona [H'] n anerar-nonos [CH;COO] B 0,1M pacTBope
yKcycHO# kucaoTel paBHa 0,00132 Momb/71, TO €e KOHCTaHTa HOHU3AINH

1) 1,74*10° 2) 1,76*10" 3)1,78*10* 4)1,74*10*
Konnentpanuto nonoB Bojgopoaa B pactsope npu pH = 4,32 paBna
1) 4,78*10" 2) 4,76*10° 3) 4,74*10° 4) 4,74*107

AKTHBHas KOHIICHTpalust aHMOHOB aon- B 0,01 M pactBopa ruapokcuna kanus KOH,
YUUTHIBasi HOHHYIO CUJTy PACTBOPA paBHA

1) 9*10°° 2) 8*10° 3) 7*10° 4) 6*10°

KoncranTa ruaponusa, crenens ruapoaunsa u pH 0,1M pacteopa comu HCOONH,
(Kn(xuc)= 1,8*%10, Kn(ocn) = 1,76%107)

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

Bapuant Ne 2

1.

2.

K 100 M 96%-n0¥1 cepHO#t kucnoThl (p = 1,84r/mi) npubaBuimm 400Mi BOABI, MOTYYHIICS
pacTBOp MIOTHOCTHIO 1,225 r/mMil. MosisipHast KOHIIEHTpaLus pacTBOpa

1)3,78M  2)221M  3)257M  4)4,02M

N3 400 r 20%-HO0r0 pacTBOpa NpH OXJIaKIEHUH BBIAEIHIOCH 50 I' paCTBOPEHHOTO
BelecTBa. MaccoBas J10J1s1 BEIIECTBAa B OCTABLIEMCS PACTBOPE

1)86%  2)6,3% 3)74% 4)95%



. YpaBHEHHIO Fe** + 30H = Fe(OH); COOTBETCTBYET B3aUMOJICHCTBUE
1) FeC1;3 ¢ KOH 2) Fe,(SO4);3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH); c HC1

. lIlemoyHOCTH paCTBOPOB COJIEN C OIMHAKOBOW MOJIIPHOW KOHIEHTpALUEN
YBEIIMUMBAETCA B ALY

1) kapOoHaT HaTpuUsl, HOJU] HATPUS

2) cynbuT Kanus, Cynbpua HaTpus
3)HUTPUT HATPHSI, HUTPAT HATPHUS
4) XJIOpH/I JTUTHS, XJIOPH] aAMMOHUS

. KomnuectBo orpunarensabix noHOB B 120 1 10% pacTBopa aMMOHUS, €CITH CTETICHB
JUcconuanuu coiau pasHa 90%

1) 0,135 moms
2) 2)0,15 moinb
3) 3) 0,167 monb
4) 4) 1,67 monb

. -4
. Ecnmu xonnenTpanus azotuctoit kucinotel HNO; paBra 0,12M u K, = 6,9*10™, To
CTEIEHD €€ HOHU3AIINN COCTABUT

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

. Ecnu xonnenTpamus pactBopa ruapokcuaa ammonus pasaa 0,1M u K = 1,76*10°, to
€ro CTeNEeHb HOHU3AIMH (3yoy) COCTABUT

1) 1,3*10°
2) 1,5%102
3) 1,3*10°
4) 1,5*10°

. KonnenTtparms nonos Bogoponaa [H'] 6%-Horo pacTBopa XJI0pOBOAOPOIHOI KHCIOTHI
(p = 1,028 r/mi1) cocTaBusieT

1) 1,69

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

. AxktuBHOCTH XJ0pua-noHOB B 0,1 M pactBope xsopuaa Harpus NaCl paBaa



1) 7,58*10%
2) 7,62*107
3) 7,68*1072
4) 7,54*10

10. Crenens rugponusa u pH conu 6pomuna ammonus NHyBua pH 0,011 pactBopa (Kn =
1,76*107)

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

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH M JJIEKTPOXMMHYECKHe IPoLecchD)
Bapuant Ne 1

1. Peakuus AMCIIPONOPIIMOHMUPOBAHUS
HNO; = HNO; + NO + H,0
K:MnO,4 + H,0 = KMnO4 + MnO,4 + KOH
NH;NO3; = N,O + H,0O
KCIO3; = 0, + KCI
2. Peakiusi BHyTPUMOJICKYJIIPHOTO OKHCIICHHUSI-BOCCTAHOBJICHHUS
1) AgNO3; = Ag + NO; + O,
2) Ag,0 =0, + Ag
3) K2S0O3 = K3SO4 + K3S
4) NO; + H,0 = HNO3; + HNO,
3. Ompenenure cymmy ko3 dunnentos B ypaBaenue peakiiuu CaOCl, + H,O + NaBr —

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

4, YCTaHOBUTH COOTBETCTBHE

1: mpoaykTel anekTpoiu3a pacmiaBa CuCly A: CuuCly

2: mpoaykTsl 3nektpoinusa pactBopa Cu(NO3); b: Cuu O,

3: mpoaykThl asektposn3a pacteopa Ca(N0s3); B: H, u O,
I:CauO,
I[I Hz n C|2

5. B mpouecce anexrponuza pacteopa NaCl, mpu cuie Toka 5A 3a 85 mun Ha aHOI€E
BBIJIETISIETCS POIYKT 00bEMOM 71 (OKpPYIJIUTh A0 AECITHIX)




6. Hnsa oxucnenus B kucnoit cpeae 0,05 1 0,2 M NaNO, notpebyercs 0,25 H pacTBOp
KMnO,4 o6seMom 71 (OKPYTJIUTB JIO COTHIX)

7. HUcxons u3 peaxiuu S0, + HCIO,4 + H,O = HCI + H,SO, , rie 1 1 pacTBopa comepKutcst
10 r HCIO4, Hopmansaocts HCIO, paBHa -MOJIb/1 (OKPYTJIUTB JI0
JIECSATHIX)

8. 3HayeHue 2MEKTPOAHOrO MOTeHIMaNa Meau, norpyxentnoi B 0,0005 v pactBop Cu(NOs3);
paBHO B (oxpyriuTh 10 THICAYHBIX)

-3
9. Ecnum koHIEHTpalKs HOHOB BOIOpoa B pactBope 4,8*10™ MoJb/11, TO IOTEHITHAT
BOJIOPOJIHOTO 3JIEKTPOJa PABEH B (oxpyrauTh A0 THICSYHBIX)

10. Ecnu B 0,571 pactBopa coaepxkutcs 0,0699 r FeCl, r, To moTeHIma xeae3Horo
3JIEKTPOJ1a PaBEH B (oxpyriuTh 10 THICSAYHBIX)

BapuanT Ne 2

1. Peaxkiusi BHyTPpUMOJIEKYJIIPHOTO OKHCICHUSI-BOCCTAHOBIICHUS
1) KCIO3 = 0, + KCI
2) NH4NO3; = N20 + H,0
3) HNO, = HNO3; + NO + H,0
4) KoMnO,4 + H,O = KMnO,4 + MnO,4 + KOH

2. Peaknust qTuCTIpOTIOPIIMOHUPOBAHHUS
1) K;SO3=K;S04 + K;S  2) NO; + H,O = HNO3; + HNO;
3) AgNO3; = Ag+ NO, + O, 4) Ag.0=0,+ Ag

3. Ompenenute cymMmmy KO3(PGUIIUEHTOB B YPaBHCHHUE PEAKIIUU

K>Cr,07 + H,SO,4 + Na,S0; —
1) 17
2) 18
3) 19
4) 20
4. VYcraHOBHUTE COOTBETCTBHE
1: KMnO4 + Na,SO3 + H,SO, —  A: MnSO,4 + K»,SO4 + NaySO4 + H,O
2: KMnO4 + Na;SO3 + H,O — b: MnO;, + KOH + Na,SO,
3: KMnQO,4 + Na,SOs; + KOH — B: K;MnO,4 + Na,SO,4 + H,0
I': MnSO,4 + KOH + Na,SO,4 + H,O

5. B mpouecce anextponusa pacmiaBa NaCl, npu cuie Toka 2A 3a 45 MuH. Ha KaToje
BBIJIEJIAETCS MPOJYKT MAacCOM ' (OKPYTJIMTH 10 COTHIX)

6. B mpomecce anmekrponuza pactBopa Na,SO,, npu cuite Toka 2A 3a 2 4 Ha aHOIE
BBIJICJIAETCS POYKT 00BEMOM 1 (OKpYIJIUTH /10 COTHIX)




7. Ecnu auxpomMat-uoH BoccTaHaBnuBaetcs 10 xpoma (l11), To MonspHas koHIIeHTpaIus

SKBHBaJIeHTa Auxpomarta kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/J. (OKPYTJIUTH O COTHIX)

8. [na Bzammopneiictus ¢ 0,25 moabs K,Cr,O7 tpebyercs 2 H pactBop HBr o6semom

9.

71 (OKPYTJIUTH JIO COTHIX)

Ecnu koHnIEHTpanuss HOHOB BOAOPO/Ia B pacTBOPE 3,8*107 MouIb/11, TO HOTEHIHAN
BOJIOPOJHOTO AJIEKTPO/Ia PaBeH B (OKpyrauTh 10 THICSYHBIX)

10. Ecniu moTeHIa BOAOPOTHOTO JICKTPoAa paBeH - 236 MB, TO aKTHBHOCTH HOHOB

BOJIOPOJIa B pacTBOPE PaBHA MOJIb/JI (3amKcaTh B CTAaHAAPTHOM

BU/IC)

Tema: «CTpoeHHe U CBOIICTBA KOMILJIEKCHBIX COCUHEHMII»

Bapuant Ne 1

1.

2.

[TapamarHUTHBIN HU3KOCTMHOBBINA BHYTPHOPOUTABHBIN

1) [Mn(NO2)e]”

2) [CoBrg]*

3) [Fe(CO)J*™

4) [VC1e*

VY CTaHOBUTH COOTBETCTBHE MEX/ly Ha3BaHUEM U (HOPMYIIOH KOMIUIEKCHOH cosn
1: Ky[PtC14]

2: [PtC13(NH3)3]Br

3: [COFB(HQO):;]

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

A: rerpaxnopomnatusat (1) kanus

b: 6pomua TpraMMuHTpUHUTPOXIOpOILIaTHHEL (1V)

B: TpuakBaTpudTOpOoK0GaNsT

I': rekcanutpokobansraT (1) rekcaammunkobansra (11 [1: quxnoporerpaaMMUHHHUKEIS
E: rexcanmmanodeppar(Il) xanus

Y CTaHOBUTH COOTBETCTBHE MEXKTY (DOPMYJION COCTMHEHHS M KOOPAMHAITMOHHBIM YUCIIOM
1: [FeFx] *? A: 6

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

Ecim pacteop comepxut 0,05 mons/n Ko[Ag(CN)s] 1 0,05 mons KCN, K, = 1*10%, To
KOHIICHTPAIUSI HOHOB cepedpa B MOJIb/T




5. Ecnm 11 KOMIUIEKCHOTO MOHA 3HEPTus paciieruieHus pasHa 167,2 xJ[>/Moib, TO OH
HOIJIOIIAET CBET C JJIMHOW BOJIHBI B HM

6. Ecnu npu aeiicTBUM pacTBOpa CEPHOU KUCIOTHI BECh Oapuii U3 pacTBOpa
Ba(CN),*Cu(CNS); ocaxxnaetcs B Bujie cynbdara Oapus, TO KOOPIHHAIIMOHHAS
dhopmyna conm

Bapuant Ne 2
1. TlapamarHMTHBIN BHICOKOCIIMHOBBIM BHYTPUOPOUTATBHBII
[VClel™  2) [Fe(CO)a]*"
[NiCl,*  4) [Pd(NHs)s]”"

2. YCTaHOBHTH COOTBETCTBHUE MECKAY Ha3BAHUCM U (bOpMy.]'IOfI KOMIUICKCHOM coyH 1:

Ks[Fe(CN)g] A: rexcarmanodeppar(l11) kamus
2: [Ni(NH3)4]Cl; b: xnopun terpaammunanukes(1)
3: Ky[SiFe] B: rekcadropocumukat (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHUITHHUKEIH

J1: TuxJ10poTeTpaaMMUHHUKES
E: rexcaumanodeppat(ll) xamus

3. YcTaHOBHTH COOTBETCTBHUE MCKIY CI)OpMYJ'IOﬁ COCAUHCHUA U KOOPANHAIMOHHBIM YUCIIOM

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

4. Bemu pactsop comepsxut 0,02 Moms/1 CAd(NOs), i 1 mome NHs, K, = 2,75%107, o
KOHIICHTPAIIUS] HIOHOB KaJIMHSsI B MOJIb/JT

5. Ecnm MakcuMyM MOTIJIOIIEHUSI BUJUMOTO CBETa 11l KOMILJIEKCA COOTBETCTBYET JIIIMHE
BosiHBI 400 HM, TO HEPrUs pacuienaeHus B K/ /Moib

6. Ecmm s ocaxnenus xiopa u3 pactBopa Ha 1 monb PtCl,*3NH; (KUYp = 6) Tpedyercs 1
MOJIb HUTpaTa cepedpa, TO KOOpAUHALIMOHHAS (hopMya
COCTMHEHHUS

I(pumepuu OUEHKUu omeema cmyOeHma npu 6blNOJIHEHUU mecmaoeovlx 3a0anuii

Ounenka TpeOoBaHus K 3HAHUAM

OneHka «OTJIIMYHO» BBICTABISETCS CTYICHTY, €CU OH TIIyOOKO H
MPOYHO  OCBOWJ  MPOrPaMMHBI  MaTepuall,  HCUEpIHbIBAIOIIIE,




MOCJIEI0BATEIbHO, YETKO U JIOTHUECKU CTPOMHO €ro M3JIaraeT, yMeeT
TECHO YBSI3BIBAaTh TEOPHIO C MPAKTUKOM, CBOOOIHO CIPABISETCA C
OTIIHHO 3aJayaMy, BOIPOCAaMHM M JIPYTMMH BUJaMHM TNPUMEHEHUs 3HAHH,
IpUYEM HE 3aTPyIHSAETCSl ¢ OTBETOM IPU BHJIOM3MEHEHUH 3aJaHHi,

MIPaBUWJIBHO OOOCHOBBIBAET MPUHITOE PELLIECHUE.

OHGHKa «XO0po1mo» BBICTABIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
Marcepuaa, rpaMOTHO W IO CYWICCTBY H3JIaract €ro, HC JOITyCKasd
CYHICCTBCHHBIX HETOYHOCTEM B OTBeTEe Ha BOIIPOC, IIPaBUIBHO
XOPOILO NPUMCHACT TCOPCTUUCCKHUC IIOJIOKCHUSA NMPHU PCHICHUU IMPAKTHYCCKUX
BOITPOCOB U 3aJa4, BIIAACCT HCO6XOI[I/IMBIMI/I HaBbBIKaMM U IpUEMaMH UX

BBIITOJTHECHUA.

yIIOBJIETBOPUTEIHHO

OrneHka «yJOBIICTBOPUTEIIBHO» BBICTABISCTCS CTYICHTY, €CIIH OH
MMEET 3HaHWs TOJILKO OCHOBHOTO XapakTepa, HO HE YCBOWMJ €ro
JeTaleld, JIOMyCKaeT HETOYHOCTH, HEJIOCTAaTOYHO  IPABHIILHBIC
(GOpMyNUPOBKH, HApPYIICHUS JIOTUYECKOW TMOCIEN0BATEIbHOCTH B
M3JI0KEHUH MPOrPAaMMHOI0 MaTepHalia, HCIBITHIBACT 3aTPYIHCHUS TIPH
00OCHOBAHHH OTBETA.

HCYIAOBJICTBOPUTEIBHO

OneHKa «HEeYyJOBJIETBOPUTEIBHOY» BBICTABIISIETCS CTYICHTY, KOTOPBIN
HE 3HAET 3HAYMUTEJBHOM YacTH MPOrpaMMHOIO MaTepuania, JOIMyCKaeT
CYIIECTBEHHBIC OMIMOKM, UMEET 3aTPYAHEHHUSI IPU OTBETE HA BOMPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OLICHKA
«HEYIOBJIETBOPUTEIBHO» CTAaBUTCA CTYAEHTaM, KOTOPbIE HE MOTYT
MPOJNODKUTh  00ydeHue 0e3  JONMOJHUTEIBHBIX  3aHATHA  TIO
COOTBETCTBYIOLIEN TUCIIUIUIMHE.

wmn

Ilepeuens 6onpocoe K Ik3ameny

OcHoBuble nonoxeHusst AMY. Arom. Monekyna. Xumudeckuil anemeHT. IIpocTeie u
cioxHble BeniecTBa. OTHOCUTENBHAs AaTOMHAs Macca, OTHOCUTENIbHAs MOJIEKYJISpHas
macca. Mounb. Hucno ABoraapo. MossspHas macca.

OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI.

OCHOBHBIE THUITBI XUMUYECKUX PEAKIIUH.

Knaccel HeopraHMuecKuX BEIIeCTB:OKCH/IbI, KUCIOTHI, OCHOBaHUs, conu. Ux ¢uznyeckue
U XUMUYECKHE CBOMCTBA, CIOCOOBI MOTYYECHHUS.

Crpoenue aroma. Mogenb Pesepdopna, ero nHemocratku. Teopus bopa. KantoBas
TEOpHsI CTPOEHUS aToMa.

KsanroBbie uncna. [Ipunuun Iaynu. [Ipasuno 'ynaa. [IpuHnun HauMeHbIIENH SHEPTUH.
[IpaBuna KneukoBckoro.

[lepuoguuecknii 3aKOH M NEPUOAMYECKAs CHUCTEMA XMMHUYECKMX  JJIEMEHTOB
AN .Menneneea. llpunnun mnoctpoeHus. ['pynmnbl W mNepuoabl. 3aKOHOMEPHOCTH
U3MEHEHHsI CBOWCTB aTOMOB, HPOCTBIX BEIIECTB M COCIUHEHUH, O0Opa30BaHHBIX
XUMUYECKHUMH 3JIEMEHTAMH, B IpEAesiax TIJIaBHBIX NOATPYNNI W NEPUOJOB CHUCTEMBI
JA.1.Menneneesa. [leppogn4HOCTb CBOMCTB aTOMOB .




10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.
29.

30.

Xumudeckasi cBs3b. M300paxeHne xumudeckoi cBsizu. KoBaneHTHas (mossipHas,
HemosipHas). Mexanu3mMbl 00pa3oBaHUsT KOBaJICHTHOUW cBs3u. CBONCTBAa KOBAaJICHTHOMN
cBsi3u. ['mbpuamnsanus opouraneit. Aumonp, AJivHA AUMONS, TUTOIBHBIA MOMEHT.

Meton BaneHTHBIX cBsI3el. OcHOBHEIE ITonoxeHusa Metona BC.

MeTon MONEKYISIpHBIX opOuTaneii. MarHuTHele CBoOWcTBa BemiecTB.  JluHeitHas
koMOuHarus atomHbIx opoutazneit (JIKAO). CesaspiBatomiye u pazpoixisomue MO
Honnas cBs3b.

Bogoponnas cBa3b. MexmonekynspHas U BHYTPUMOJIEKYISIpHAs BOJAOPOJHBIE CBSI3U.
MexXMOIeKyaIpHOE B3aUMOJEHCTBUE: 1) D3JIEKTPOCTaTUYECKOE — OPHEHTALMOHHOE
(IUMONB-TUMOIBHOE), WHAYKIMOHHOE M JIUCIIEPCHOHHOE; 2) JTOHOPHO-aKIIENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHne BoJIOPOIHBIX CBSI3EH.

Merannnueckass  cBi3b. (CXOACTBO UM pas3inyue C KOBAJEHTHOW  CBA3BIO.
HenachIleHHOCTE ¥ HEHAIIPaBIEHHOCTh METAJUIMUECKOH CBSI3U.

Xumuyeckasgs kuHeTnka. CKOpOCTh XMMHUYECKuX peakinuil. Cucrema. ['OoMOreHHbie U
rereporeHHsle cuctemMsl. Paza. CKOpOCTh TOMOTE€HHON U T€TEPOre€HHON pPEAKIIUM.
@DaKTOphl, BIMSIONIME HA CKOPOCTh XMUMHUYECKHUX peaKluid. 3aBUCHUMOCTb OT
KOHLIeHTpauu. OCHOBHOM 3aKOH XMMUYECKON KUHETHUKH.

Brnusare Ha CKOpPOCTh XMMHYECKUX peakmnuii Temrepatyphl. [IpaBuno Bant-I'odda.
AKTHUBHBIE MOJIEKYJIbl. DHEpPrusi aKTUBALMA. 3aBUCUMOCTh DHEPrUU aKTUBAIIUU OT
IPUPOJIBI PEarupyrolIuX BEIIEeCTB. DHEPreTUdeckuil Oapbep, MEPEeXOJHOE COCTOSHUE.
VYpaBHeHue AppeHuyca, Kak 0ojiee TOYHO OIMCBIBAIOIIEE 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PeaklUy OT TEMIEPATYPHI.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIMH OT MPUPOABI pEarupyroiero BelecTBa.
[lonsiTne o katanu3e W Karanuzaropax. Kartaimutuueckue peakuuu. ['OMOreHHBIH M
TeTEepOreHHbI KaTanu3. MexaHu3M JeHCTBUS KaTalu3aTopoB. AKTHBHBIE IIEHTPBI
katanu3atopoB. Karanutuueckue sasl. [Ipomotopsl. M36upaTenbHOCTh KaTaln3aTOPOB.
Tepmoannamuka. Tepmonumnamuueckas cuctema. ®aza. ['ereporeHHas ¥ TOMOTEHHAs
cucteMbl. KomnonenTsl cucrembl. @OyHKIMM U mapaMeTpbl COCTOSHUS. BHyTpeHHss
SHEPrusl.

[lepBoe Hayano (3akoH) TepMoAWHAMUKU. OHTanbnus. CTaHIApTHOE COCTOSHUE
BenlecTBa. CTaHJapTHAs SHTAJIBIINS PEAKIIUH.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOI
3aKOH TEPMOXUMHUH - 3aKOH ['ecca. Kpyrosble npoiiecchbl (LIUKIIbI).

DOHTpomnusi Kak (YHKIHS COCTOSHUS CHCTEMBI. TepMOAMHAMHYECKas BEpOSTHOCTH
cocrosiHust cuctembl W. CranpaptHass oSHTponus. Btopoe Hauyano (3aKOH)
TEPMOJIMHAMUKH.

[Toctynar I[Tnanka (TpeThe Ha4AJIO TEPMOAUHAMUKH). VI3MEHEHHE SHTPOIMH BEIIECTBA C
YBEIMUYEHUEM TEMIIEPATYPHI.

Oueprus ['n06ca. CsizanHas sHeprusi. HampaBiieHHOCTh XUMHUUECKOIO MTpoLecca.
OOpatumble W HeoOpaTUMble peakiuu. Xumuueckoe paBHoBecue. I[Ipunimn Jle
[arenbe. CMeneHuE XUMUYECKOTO paBHOBECHS.

PactBopbl. Knaccudukamuss pacTBOpOB MO arperaTHoMy coOCTOsSHUIO. HachleHHsble,
HEHACBIIICHHBIE U NTEPECHIILIEHHBIE PACTBOPHI.

Konnenrpanust pactBopoB. KoHueHTpupoBaHHble U pa30aBieHHbIe pacTBOPbL. CrocoObl
BBIPAKEHUSI KOHIIEHTPALIMKN PaCTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIHUTHI. CHIIbHBIC, Ca0ble U CPETHEN CHIIBI SJICKTPOJIUTHI.
OnekTponuTrdeckas aucconuanusi. OCHOBHBIE MOJOKEHUSI TEOPUU AIEKTPOJUTUYECKON
qucconyanuu. MexaHn3m qucconnanu. KucioTsl, OCHOBaHMS U COJM C TOYKU 3pEHUs
TOJH. Crenenp aucconmanuu. KOHCTaHTa JAUCCOLMAIINH. 3akoH pa30aBiICHH
OcTtBanba.

DJIeKTpoIMTHYECKas Aucconuranus Boasl. loHHOe npousBeneHue Boabl. BonopoaHslil u
TUAPOKCWIBHBIN NTOKa3aTesd. pH pacTBOpoB coeit.
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32.
33.

34.

35.

36.

37.
38.

39.

BCIICC

HaHpaBHeHHOCTL XUMHUYCCKOT'O ITponeccca.

. IlpousBenenue pactBopuMoctu. Peakiinu HOHHOro oOMeHa.

I'maponus coneit. Tunel ruaponusa. Peakius cpensl. CTeneHb U KOHCTAHTA TUAPOIN3A.
Wneanbuble pactBopsl. KosmuratusHble cBoiicTBa pactBopoB. Ocmoc. OcmoTnyeckoe
napienue. 3akoH Payns. CneactBus u3 3akoHna Payis.
OxucaUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukarus
OBP.Oxucnurenun u BocctanoBuTeIn. MeToasl cocTaBieHus ypaBHennii OBP.
DIIEeKTponn3. DIEKTPOJIN3 PACILUIaBOB, BOAHBIX pacTBOpoB. [lonstue o I'D. CocTaBnenue
I'D. D1C snementa. CranaaptHas IC snemenTa.

OnexTpoaHble NnoTeHuuansl. CTaHIApTHBIE 3JIEKTPOJHBIE MOTEHIHUANIbI. 3aBHCHUMOCTb
JEKTPOAHOIO TOTEHIMaNa OT KOHIIEHTpAaIMil BELIECTB U TeMmIeparypbl ( ypaBHEHHE
HepHucra). DnekTpoXxuMudecKuil psJi HanpsKeHUI METaJuIoB.

KonunuecTBeHHas XapakTepUCTHKA MTPOLIECCOB 3eKTpoau3a (3akoH dapazes).
Hucnepcuble cuctemsl. JlucnepcHast ¢aza u aucnepcuonHas cpeaa. CycneH3uu u
smynbcun. Kommowmnaele pactBopbl. Oddext Tunpans. Koarymamws. 3HaueHue
KOJJIOMJIHBIX PacTBOPOB.

Komnnekcusie coequuenns. Koopaunammonnas teopusi Bepuepa. OCHOBHBIE THIIHI K.C.
Homenkiarypa k. c. [IpakTueckoe npruMeHEHHE K. C.

IIpumepol IK3aMeHAUUOHHBIX OUIEM O

UHT'YHICKU TOCYJAPCTBEHHBIN YHUBEPCUTET

JK3aMeHALMOHHBIN Omiaer Ne 1

[To kypcy «jeMeHTAPHBLIH KYPC XHMHH))

JIsl_cTyaeHTOB 1 Kypca cnenmMajbHOCTH «XHMMHS)

Bonpockl.1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUITBI XUMUYECKUX PEaKLU.
2. Tloctynat Ilnanka (TpeTbe Ha4alo TEPMOIAWMHAMUKH). V3MEHEHHE SHTPOIHUU
TBAa C YBEIUYCHHEM Temmeparypbl.DHeprus [uOb6ca. Cpsi3aHHas OSHEPTHS.

3. Hanuiure ypaBHEHUS 3JEKTPOJUTHUECKON TUCCOLMALMU CIIEAYIOIIMX BEILECTB:

a) cynbdara xanus; 0) oprodocdopHoit kucnotel; B) xjopuaa xeneza (lll); r) murpara

Oapuisi; 1) THAPOKCH/IA HATPUSL.

buner

paccMOTpEH M YTBEPIK/ICH Ha 3aceaHnu Kadeaps

3aB. xadenpoii, mpodeccop A.M.Canamos

WHI'YIICKHA TOCYJIAPCTBEHHBIIA YHUBEPCUTET

IK3aMeHALMOHHBIN Omiaer Ne 2

[To xypcy «DJieMeHTapHbIH KYPC XUMH W

IUIS1_CTYAEHTOB 1 Kypca cnenmaJbHOCTH «XHMHS)




Bonpocsr. 1.

OcHoBable nosiokeHnss AMY. CoBpeMeHHBIE ONPEEICHHs TTOHATUI

atoMm n Mmonekyna. [Ipoctele M cinoxHble BemecTBa. OTHOCHTENIBHAs aTOMHas Macca,
OTHOCHTEJIbHAS MOJIeKyJIsipHas Macca. Moinb. Yucno ABoraapo. MosnsipHas Macca.
2. DHTponUs Kak (PYHKIMS COCTOSHHS CHUCTEMBI. TepMOJIMHAMHYECKasi BEPOSITHOCTD
cocrosnus cucrembl W. CtangaptHast sHTponus. Bropoe Havano (3akoH) TepMOJIMHAMUKH.
3. OCHOBHBIE TUIIBI XUMHAUYECKUX peakiuil. [I[puBecTn npuMephl KaXxa01 U3 HUX.

buner paccMoTpeH 1 yTBEpK/IeH Ha 3acenaHnu Kadeapbl

3aB. xkadenpoii, mpodeccop

A.M.Canamosn

Kpumepuu OUEHKU omeema Ha IK3aAMeHe

4-GannpHas mIKana [loka3arenn Kpurepun
(YpoBeHb
OCBOGHHUS)
OTIN4HO [Tonnota wuznoxenus | CTyA€HTOM [daH TOJIHBIA, B JIOTUYECKOH
(HOBI)IHIGHHBIﬁ TCOPCTUUCCKOTO IIOCIIEA0BATCIBHOCTU pa3BepHyTbIﬁ OTBECT
YPOBEHB) Marepuana; Ha T[OCTaBJICHHBIM  BOINpOC, TJ€ OH
[TonHoTa W | IPOJAEMOHCTPUPOBAT 3HAHMS IMIpEAMETa B
MIPaBUIILHOCTh [IOJIHOM 00beMe y4eOHOW MpOTrpaMMBbl,
perieHus JOCTaTOYHO rryooko OCMBICIIUBAET
MIPaKTUYECKOTO JUCLUIIIUHY, CaMOCTOSITEJIBHO, u
3a/laHus; HCYEPIIbIBAIOIIE OTBEYaAET Ha
HpaBI/IJ'IBHOCTB u/wiu | AOIIOJHHUTCIIbHbIC BOIIPOCHI, IIpUBOAUT
apryMEHTUPOBAHHOCT | COOCTBEHHbBIE MPUMEPhI MO NPOOIEMATHKE
b W3JI0kKeHus | TOCTaBIEHHOIO BOIIPOCA, penm
(HOCJ’Ie)IOBaTeJ'IBHOCTB NPCAJIOKCHHBIC MMPAKTUYCCKHUC 3a/laHHA oe3
neHcTBHi); OIIHOOK.
Xopo1o CamocrosrensHocts | CTyIeHTOM JaH pa3BEpHYTHII OTBET Ha
(6a3oBbIi OTBETA; IIOCTABJIIEHHBI  BONPOC, TIJ€  CTYIEHT
YPOBEHB) Kynbtypa peun; JIEMOHCTPHUPYET 3HAHUS, TIPUOOPETECHHBIC HA
U T.L JIEKIIMOHHBIX M CEMHUHApPCKUX 3aHATUAX, a
TaKKe MOJYyYEHHBIE TOCPEJCTBOM H3YUCHHS
00s3aTeNbHBIX Y4E€OHBIX MaTepHaJIOB IO
KypCy, JaeT apryMEHTHPOBAHHBIC OTBETHI,
MIPUBOAUT NPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOAHOE  BJAJEHHE MOHOJOIMYECKON
peYblo, JIOTUMHOCTh M IOCJEA0BATENbHOCTh
orBeta. OIHAKO JAOIMYCKAeTCs] HETOYHOCTH B
OTBETE. Pemun MPEAJIOKEHHBIE
MpaKTUYECKUE 3aJaHusi ¢ HEOOIBIIMMHI
HETOYHOCTSIMH.
Y 10BIETBOPUTEIDL CryneHnTom JaH OTBeET,
HO CBUJICTEILCTBYIOLIMI B OCHOBHOM O 3HAaHHH
(TIOpOTOBBIiA MPOLIECCOB HA3y4aeMon JHUCLUTUIUHBI,
YPOBCHD) OTJIMYAOIIMNACSA HEAOCTATOYHOW TITyOMHOMN

U TIOJTHOTOM PACKPBITHS TEMBbI, 3HAHHEM
OCHOBHBIX  BOMNPOCOB  Teopuu, ciabo
c(hOpMUPOBAHHBIMU  HABBIKAMHM  aHaJM3a




SIBJICHUH,  IPOLIECCOB,  HEIOCTATOYHBIM
yMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI u IIPUBOJUTH IIPUMEPBIL,
HEJOCTAaTOYHO  CBOOOJHBIM  BJIaJICHUEM
MOHOJIOTHYECKOW peYbl0, JIOTMYHOCTHIO M

MIOCJIEJOBATEIBLHOCTHIO OTBETA.
JlomyckaeTcst ~ HECKOJbKO  OmIMOOK B
COJIep>KaHUU OTBETa u pelieHnn

MPAKTUYECKUX 3aJIaHHI.
Heynosnersopure CryneHTOM AaH OTBET, KOTOPBIA COAECPKUT
JIBHO pan CEPbE3HBIX HETOYHOCTEH,
(YpoBeHB He OOHapYKUBAIOIIUH HE3HAHUE IPOLECCOB
cOpMHpOBaH) U3y4acMou IpeIMETHOM obnacru,

OTJIMYAIOIINNCS HETJIIyOOKHUM pacKpbITHEM
TEMBbI, HE3HAaHMEM OCHOBHBIX BOIIPOCOB
TEOpHH, HEC(HOPMHUPOBAHHBIMU HABBIKAMH
aHaJIM3a SIBICHHUH, MPOLIECCOB, HEYMEHUEM
JaBaTb  apryMEHTHUPOBAHHBIE  OTBETHI,
ciabbIM  BJIQZIGHUEM  MOHOJOTMUYECKOU
peyblo,  OTCYICTBUEM  JIOTUYHOCTH U
IIOCJIEJOBATEIBHOCTH. Br1Bo1BI
IIOBEPXHOCTHBI. PelleHne npakTU4ecKux
3alaHUil HE BBINOJHEHO. T.e CTyleHT He
CIIOCOOEH OTBETHTH Ha BOIIPOCHI Ja)Xe MpHU
JOTIOJIHUTENBHBIX ~ HAaBOAAIIMX  BOMPOCAX
MIPENOIABATEIS.

9. YYHEBHO-METOANUYECKOE U THOOPMAILIMOHHOE OBECIIEYEHUE
JUCIHHUIIVINHBI

9.1. YueOHnas aureparypa:

a) OCHOBHAS:

1. AxwmeroB H. C. O0mias u Heopranuveckas xumusi: yaeonuk s By3os/H. C.

AxmeToB. — M.: Bricr. mk., 2012. — 743 c.

2. T'muaka H.JI. O6mas xumus. — M.:MaTterpan-Ilpecc, 2010. — 727 c.

3.I'nuaka H.JIL. 3agaun u ynpaxkaeHus o oomieit xumun. — JI.: Xumus, 2011.

4. Hexpacos b.B. O6mas u neopranuueckas xumusi. — M.:Xumus, 1973.

5. Heopranunueckas xumus: B 3 1./Tlox pen. O. /1. TpetssikoBa . - M.: M3narensckuit
neHtp «Akagemusin, 2004. — 240 c.

6.VYraii SI.A. Obmas u Heopranudeckas xumus. — M.:BII, 2000. — 527 c.

0) 1OMOJTHUTEJIbHAS:



1. Crenun b. JI. Heoprannueckas xumusi: yaeOHUK JJIsI XHMUYECKUX U XUMHUKO-
TEXHOJIOTHUECKUX crenraibHocTel Bhicil. yuel. 3aBeaenuit/b. JI. Crenun, A. A.l[BeTkoB. — M.:
Bricmas mikoia, 2008. — 256 c.

2. CysopoB A. B. Obmas xumust: yueOHoe mocodue 1Jis BeIcHl. yueO. 3aBefieHui/A.
B. CyBopos, A. b. Hukonbckuii. — CII6.: xumus, 1995. — 624 c.

3. Jlugun P. A. Peakuuu HeopraHMUeCcKuX BelIecTB: cipaBouyHuk/P. A. Jlugun. — 2-¢
u3a., mepepad. u gom. — M.: IIpoda, 2009. — 638 c.

4. PabunoBuu B. A. Kpatkuii xumuueckuii cipaBounuk/B. A. Pabunosuy, 3. 5.
Xasuna. — CII6 .:Xumus, 1994. — 432 c.

5. Jlypwe 1O. 1O. CnpaBounuk nmo ananmuruueckoit xumuu/10. YO. JIypre. — M.:
Xumus, 1967. — 390 c.

6. 3amaun ® ynpaxHeHHs 1o oouiei xumuu: yuedHoe nocodue./Ilox pen. H. B.
Koposuna. — M.: Beicias mxona, 2003. — 255 c.

7. ['ons0Opaiix P. A. COopHUK 3a71a4 ¥ YIpaXKHEHUH 110 XUMUK: Y4eOHOe mocooune
JUISL XMM.-T€XHOJI. criell. Beicil. yue0. 3aBeneHuit/P. A. I'onp0paiix, E. 1. Macnos. — M.:

Bricmas mikoina, 1997. — 384 c.

9.2. UnTepHeT-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/ntml
ChemSoft 2004

NogakrowhE

9.3. IIporpammHoe obecnieuenune

YHuBepcuter  00€CleYeH  HEOOXOJUMBIM  KOMIUICKTOM  JIMIIGH3MOHHOTO W CBOOOJIHO
pacipoCTpaHsIeMOro MPOrPaMMHOTO O0ECIICYCHUS, B TOM YHCIIe OTEYECTBEHHOTO MPOU3BO/ICTBA.

Kaxnprit oOywatommiics B TedeHHWE BCero Imepuoaa oOydeHuss oOecnedeH WHAWBHIYaTbHBIM
HEOTPAHWYECHHBIM JIOCTYTIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpele YHUBEPCHUTETA U3
m000H TOYKHM, B KOTOPOH MMeeTcs IOCTyn K WH(GOPMAIMOHHO-TEIeKOMMYHHUKAIIMOHHOW CETH
«HTepHeT» KaK HAa TEPPUTOPHUN YHUBEPCHUTETA, TaK U BHE €€.

YHuBepcUTET OOECIeUeH CIEeAyIOMUM KOMIUIEKTOM JIMIEH3UOHHOTO IPOrPaMMHOIO
oOecrieyeHus.
1. JIunensuoHHOE nmporpamMmHoe o0ecnieueHue, ucnonb3zyemoe B Uarl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007


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

1.3. TIporpammusrii komimieke MMUC “Busyansaas Ctynus Tectupoanus’”

1.4. ArtuBupycnoe I10 Eset Nod32
1.5. CrpaBouHo-nipaBoBasi cucreMa “KoHcymbTaHT”
1.6. CnpaBouHo-nipaBoBasi cuctema “I'apant”

Hapsny ¢ TpaguuuMOHHBIMHA HW3AAHUAMHM CTYAEHTBl H

IMMOJIb30BAThCA IJICKTPOHHBIMU IMOJTHOTCKCTOBBIMHA Oazamu JaHHBIX

COTPYAHHUKHU HMCIOT BO3MOXHOCTDH

Tabnuua 9.1.

Ha3zBanue pecypca

Cebuika/goctyn

OnexkrtponHas Oubnmoreka omman  «Emgumoe oxmo k| http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam»

«ObpasoBarenbHbIii pecypc Poccum» http://school-collection.edu.ru
OenepanbHblii  00pa3oBaTeNbHBI  mOpTal:  yupexaeHus, | http://www.edu.ru —

nporpammsl, cranaaptel, BY3sl, Tectel ETO, TTA

DenepanbHbIid LEHTP nHpopmanmoHHo-o0paszoBarenbHbIX | http://fcior.edu.ru -
pecypcoB (PLINOP)
9BC "KOHCVYJIbTAHT  CTYAEHTA". Onextponnas | http://polpred.com/news

OuOMMOTEKa TEXHHYECKOTO By3a

I/I3I[aTeJ'ILCTBO «JlaHbY. 3HeKTp0HHO-6I/I6J'II/IOTC"IHa$I CHUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyansHas Onbnmnoreka

http://rvb.ru —

UznarensctBo «Jlanpy. DnekTpoHHO-OMOIMOTEYHASI CHCTEMA

http://e.lanbook.com -

ExenenensHuk Hayku 1 o6pazoBanus Ora Poccun «Axanemus»

http://old.rsue.ru/Academy/Archives/I
ndex.htm

Hayunas snexTponHast onbnmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OneKkTpoHHO-O0uboTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

9H6KTpOHHO -CIIpaBOYHas CUCTEMAa  OOKYMCHTOB B

chepe
obpazoBanus « UHDOpMHIO»

http://www.informio.ru

I/IH(l)OpMaLII/IOHHO-HpaBOBaSI CcucTeéMa «KOHCYJ'ILTaHT-HJ'HOC))

CereBast Bepcusi, JOCTyIHa CO BCEX
KOMITHIOTEPOB B KOPIIOPATHBHOMW CETH
Uarl'y

HNudopmarmonHo-tipaBoBas cucrema «I apanT»

CereBasi BepcHs, JOCTyITHA CO BCEX
KOMITHIOTEPOB B KOPIIOPATHBHOMW CETH
Uarl'y

OneKTpOHHO-O0uOHoTeuHas cuctemMa «FOpai»

https://www.biblio-online.ru



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/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Teoperuuecknii Kypc

1) Jlekyu: npe3eHTalLHH.

2) KoHTponbHbIE TECTHI.

3) Crnircok BONpOCOB [UIsl MPOBEIECHUS KOJUIOKBUYMOB.
4) BapuanTsl 3aanuii 1715 KOHTPOJIBHBIX padoT.

5) BapuanTsl 3ajaHuil 171 CAaMOCTOSITENIBHBIX padoT.

11. METOANYECKUE YKA3AHMSA IS OBYUYAIOLIUXCS IO OCBOEHUIO
T CHUTIINHBI

JuctunnuHa «QJIeMEHTapHbBIN KypC XMMHUN» HalpaBjieHa Ha (OpMHUPOBAHUE KOMITCTCHITHM:
YK-2, TIK-3..

[IpomexxyTouHast aTTecTalus IpearnoaaraeT K3aMeH.

[lpuctynas K M3y4eHUIO AMCUUIUIMHBL, HEOOXOAMMO B HEPBYIO OYEpEab O3HAKOMHTHCS C
cojepkanueM paboueit mporpamMmmsbl qucuutinHbl (PTI).

Jlexuuy UMEIOT LEIbI0 JaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUI.

[Tpu n3ydyenuu u npopaboOTKe TEOPETUUECKOTO MaTeprana HeoOX0IuMo:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBIA Ha JIEKIMOHHOM 3aHATUU MaTEpUal U JONOJIHHUTH €ro C
Y4€TOM PEKOMEHJOBAaHHOM MO JAHHOHN TEME JINTEPATYypPhI;

- IPHU CAMOCTOSTEIBLHOM H3Y4YCHUM TEOPETUYECKOW TEMBI CHENAaTh KOHCIIEKT, HCIIOJIb3Ys
pexomennoBannbie B PIIJl nuTepaTypHble MCTOYHMKH U pecypchl HHPOPMAIMOHHO-
TEJICKOMMYHUKALIMOHHOM ceTu «HTepHeT»

- IIpY MOATOTOBKE K MPOMEXKYTOYHOM aTTeCTAllMU [0 MOJYJIO HCIOIb30BaTh MaTepuaibl GoHaa
OLICHOYHBIX CPEJCTB.

JlabopaTopHble 3aHSATHS MPOBOASITCS C LENBI0 YIUIYONEHUS M 3aKperyieHUs 3HaHHIA,
NOJyYEHHBIX Ha JIEKIUSAX M B IPOILIECCE CAMOCTOSITENIBHON paboThl HajJ HOPMAaTHUBHBIMH
JTOKYMEHTaMH, y4eOHOW 1 HAYYHOU JTUTEPATypOi.

[Ipu noAroToBke K 1aOOpaTOPHOMY 3aHITHIO HEOOXOAUMO:

- U3yUYUTh, IOBTOPUTH TEOPETUUECKUN MaTEepHal 110 33/JaHHON TEME;
- [IpH BBIIIOJIHEHUH JIOMAIIHUX PACUETHBIX 3a/1aHUM, U3yYUTh, IOBTOPUTH TUIIOBbIE 3aJaHMSI,
BBINOJIHSIEMBIE B ayJUTOPHH.

Pexomennanum no padore ¢ Hay4HO# U y4eOHOIl TuTepaTypoit

Paborta ¢ yueOHOI 1 Hay4HOU TUTEPaTypOH SABIISETCS TIIaBHON (OPMOI CaMOCTOATENbHOM
paboTel U HeoOXoIMMa IMpPH MOATOTOBKE K YCTHOMY ONpPOCY HAa CEMHUHApPCKUX 3aHATHSAX, K
MOJYJIbHBIM KOHTPOJIBHBIM paboTaM, ompocy, 3aueTy. OHa BKiItoYaeT npopaboTKy JEKIIMOHHOTO
Marepuanga — HM3y4EHHE PEKOMEHIOBAHHBIX MCTOYHUKOB M JUTEPATYPHI MO TEMATUKE JICKIIUN.
KoHcnekT nexkuun A0KeH cofepkaTh pedepaTUBHYIO 3alMCh OCHOBHBIX BOMNPOCOB JIEKIHH,
MIPEIJIOKEHHBIX MpernojaBaTesieM cxeM (IpU HMX JEMOHCTpPAlUH), OCHOBHBIX HCTOYHHKOB U
JUTEPATYpHl 1O TEMaM, BBIBOJBI MO KaXXAOMY Bompocy. KoHCHeKT noikeH ObITh BBIOJHEH B
OTHIeNbHON TeTpamau mo mpeameTry. OH JOIDKEH OBITh aKKypaTHBIM, XOPOIIO YHUTAaeMbIM, HE
coJiepXKaTh He OTHOCSIIYIOCS K TeMe UH(OPMAIIHIO UIH PUCYHKH.

KoHncnekTsl HaydyHOM JUTepaTyphl IPU CAMOCTOSITEILHON MOATOTOBKE K 3aHATHIM JTOJIKHBI



OBITH BBIMIOJHEHBI TAK)KE AaKKypaTHO, COJAEP)KaTh OTBEThl HAa KaXKIbIH MOCTABJICHHBIH B TeMe
BOTIPOC, WMETh CCBHUIKY Ha HCTOYHHK HWHQOpPMAIWU C 00s3aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS W TOJA W3JaHMSA HCIOJIB3yeMOW Hay4yHOH suTepaTypbl. KoHCHEKT MoxeT ObITh
OIIOPHBIM (COJepIKaTh JINIIL OCHOBHBIE KIJIFOYEBBIE IMO3UINH), HO TP 3TOM MO3BOJISIONINM JaTh
MIOJTHBIN OTBET MO BOIIPOCY, MOXKET ObITh MOAPOOHBIM. OOBEM KOHCIIEKTa OIMpPEeIIETCS CaMUM
0o0yJaronmmcs.

B nporiecce paboTel ¢ yueOHOM 1 HayYHOH JINTEpaTypoil 00ydarouiics MOXKeET:

- JleNaTh 3allUCH IO XOAY YTEHHs B BHUJE IMPOCTOTO WM Pa3BEPHYTOro IUIaHa (CO3/1aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJATH TE3UCHl (IUTUPOBAHME HAMOOJEEe BAXKHBIX MECT CTAaThH MIM MOHOTpaduH,
KOPOTKOE M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001IeHre OCHOBHBIX BOITPOCOB PaOOTHI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYThIE TE3UCHI).



Pabouas mporpamma QUCHUIUIMHBI «DIEMEHTAPHBIH KypC XHMHK» COCTaBJIEHA B COOTBETCTBHU C
tpeboBanusasmu PI'OC BO mno cmernuansHoctd  04.03.01. «Xwumus (ypoBeHb OakanaBpuara),
yTBEepKAEHHOTO Tpruka3oM MuHHcTepcTBa 00pa3zoBanusa U Hayku Poccuiickoit @enepauyu ot 17 wrons
2017 1. Ne 671

IIporpammy cocraBuna:

JIOIIEHT KadeIpbl XUMUU bokosa JI.M.



Pabouan nporpamma yTBep:KAeHa Ha 3acefaHnu Kadbeapbl XMmun

MpoTokon 3acegarHna Ne 8 OT « 22 » anpensa 2026 r.

Pabouan nporpamma ogobpeHa y4e6HO-MeToANYECKMM COBETOM

XMMUKO-6nonornyeckoro dakynbrera

MpoTokon 3acepaHna Ne _ 6 oT « 28 » anpena 2026 r.




CBeleHus 0 mepeyTBep:KIeHNU MPOrPaMMbI Ha OUepeTHON YUeOHBIH o1 U perucTpanuu

U3MEHEeHM i
YueOHbIH Pemenne xadhenps BHeceHHbIe U3MEHEHUs ITonmnuce 3aB.
kadenpoit
roJ (Ne mpoTokona,

JaTa)




