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1. HEJIX OCBOEHUA JUCHUIIINHBI

I_Ie.]'IﬂMI/I OCBOCHMUA JUCHHUIIJIMHbI «Teopeanecmle OCHOBBI Heoprafmqeacoﬁ XHUMHHN»

ABJIHAIOTCHA:

— HU3YYCHUC CTYACHTAMH OCHOBHBIX MOHSITHU 1 3aKOHOB XHUMHU,

— OCBOCHHC OCHOBHOT'O MaTCpHalia 10 CTPOCHUIO aTOMOB, XUMHYECKOM CBS3U U

3aKOHOMCPHOCTAM, CBA3aAHHBIM C IICPUOAUYCCKUM 3aKOHOM U HepHOI[quCKOﬁ

cuctemoit anemenToB J. 1. Menaeneena.

— H3Y4YCHHE OCHOB XHUMHYESCKOM TEPMOAUHAMHUKHN U KHHETHUKU XUMHUYCCKUX

MPOIIECCOB.

— TOJy4YeHHE INTYOOKHMX 3HAHUH 10 TEOPUH PACTBOPOB M TEOPUU AIEKTPOXUMUYECKUX

IPOIIECCOB.

q)OpMI/IpyCMI:Ie HHCHHHHHHOﬁ 3HAaHUAd U YMCHHSA TOTOBAT BbIITYCKHHKaA JIaHHOM O6pa30BaTCHI:HOI>'I

MIPOTPaMMBI K BHIITOJHEHHUIO CIEAYIOUIMX 0000IIEHHBIX TPYIOBBIX (YHKIMHA (TPYAOBBIX (QYHKIIHA):

Tabauya 1.1.

Kon u O000mennbIe TPyAOBbIe QYHKIHNH Tpyaosbie QyHKIUH
HaNMMEHOBaHUe Kon HanmenoBanue YpoBennb HaunmenoBanue Kox | YpoBennb
npo¢hecCHOHAIBHO KBaJnu (moxypose
ro Kalun Hb)
cTaHaapra KBaJIM(PUK
anuu
01.001 enaror Ilegarornueckas Oobmenenarornyeckas A/01.6
(memparornyeckas JIEeATEIbHOCTD 110 ¢dysaxmms. Obyuenne 6
AesiITeJIbHOCTh B MPOEKTHPOBAHUIO U
P p BocnurarenbHast AJ02.6
JAOIIKOJbHOM, peanuzanuu
JESTeIbHOCTh
HAYAJTbHOM 00pa3oBaTEeILHOTO 6
ooueM, A mporiecca
OCHOBHOM 001LEM, 00pa3oBaTeIbHBIX 6
Pas3BuBarormas A/03.6
cpeaHeM o01eM OpraHU3aNNsIX
NS TENbHOCTD
00pa30BaHNM) JIOIIKOJIBHOT O,
(BocnuTATEND, HavaJIbHOTO O0IIero, 6
Y4HTEb) OCHOBHOTO 00111€rO0,
CpemHero oo1mero
00pazoBaHuS
[lenarornueckas
ACATCIIbHOCTSD I10
NPOEKTHPOBAHUIO U [lemarornueckas
B peanu3anuu 6 JIESITEILHOCTB I10 B/03.6 6
OCHOBHBIX peanu3anuu nporpamMmm
0011e00pa3oBaTeIbHBIX OCHOBHOTO U CPEITHETO

IporpaMm

ob1ero oo6pazoBaHus




2.010 Cnenuaauct

1no
NMPOMBILJICHH O
dapmanuu B
obaacTn
HCCIIe0BAHNI
JIEKApCTBEHHBIX
cpeacTB

[TpoBenenue padboT mo
HCCIIeJOBAaHUSIM
JICKapCTBCHHLIX
CpencTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenuie u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKAPCTBEHHBIX CPEJICTB

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
BO3HUKHOBEHHMS OYaros
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 JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «TeopeTnueckre OCHOBBI HEOPraHUYECKON XUMUU» OTHOCUTCS K biioky 1,
JTUCLUIIMHAM TI0 BBIOOpPY; M3ywaeTcs B 8 cemectpe. OCHOBOM JIi €€ OCBOCHHUS SIBIISIOTCS
3HaHUS, TOJydaeMble B TPOIECCe HM3Y4YEHUs AUCIUIUIMH 0a3oBod 4dactnm «Heopranwdeckas
XUMUA», ((AHaJII/ITI/I‘IGCKaﬂ XUMU), «CDI/IBI/I‘-ICCKBJI XUMUS.

Taoauma 2.1.

CBs3b JAUCHHUIIJIMHBI «TeopeanecRne OCHOBbI Heopra}mqeacoﬁ XUMHUHN» C
npeaAmecTBYIOIUMHA JUCHUIIJIMHAMUA U CPOKH HX U3YUYCHUSA

Kon JIMCIUIUIMHBI, TPEIIIECTBYIOIHIE TUCIUILTMHE Cemectp
IUMCHMIUIMEBL |« TeopeTuuecKkue OCHOBBI HEOPraHMIECKOW XMMHH
51.0.11 | Matemaruka 12
51.0.15 dusnka 1.2
51.B.JIB.02.01. |3nemeHTapHbIH KypC XUMUH 1
51.0.06 Heopranuyeckas Xumus 2,3
b1.B.JIB.01.01. |M30paHHbIe ri1aBbl HECOPraHUIECCKOW XUMHUH 6
51.0.07 Opranudeckas XMMus 6,7
51.0.08 dusnueckas XUMHUS 6,7

B pe3yJabTaTe OCBOCHHUSA TUCIHMIIVIMHBI oﬁyqalomm‘/ics; HOJIKEH:

3HATH:
J [IpunHuMnBI KTaccuPUKAMM U HOMEHKIATYPY HEOPTaHUYECKUX COCAMHEHUN;
. OCHOBHBIE THUIIBI XUMUYECKUX CBSI3EH;
o OCHOBBI COBPEMEHHOW TEOPUU CTPOCHMSI ATOMa;
o Teoputo KOMIUIEKCHBIX COETMHEHNI;
o OCHOBBI P)HEPI€TUKU U KUHETUKH XUMHUYECKHUX ITPOLIECCOB;
o Teopuro pacTBOPOB HEAIEKTPOIUTOB U JIEKTPOJIUTOB;
° OCHOBBI 2JIEKTPOJIUTUUECKUX IIPOLIECCOB;
yMeTh:
o Haxoguth cBA3p MeEXAy CTPOEHMEM BEIIECTBA M €ro XMMHYECKUMU
BO3MOXHOCTSIMU;
o Pemats 1t00ble XMMHUYECKHUE 3a4a4H, ONUPASCh HA TEOPETUUECKUN MaTepual

OCHOB XMMHU;



[IpoBoauTh mpocTelIMEe PACUYETHI MO OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM

p€akiuiaM, SOHEPIrETUYCCKUM U KHHCTHYCCKHUM IIpoLeccaM, TCOPUH PaCTBOPOB;

PabGorate B mabopaTopuu ¢ UCIOJIH30BAHUEM IMPOCTEHIIET0 J1ab0paTOPHOTO

00opynoBaHus;

CocTaBnsATh XUMHUYECKHUE pCaKknuu JIIOOBIX XHMUYECKHX mpoueccCcoB M

BJAaJ1€Th:

BBIINIOJIHATH HA X OCHOBC HGO6XOI[I/IMLI€ PaCUCTEI.

MeToaukoit TpoBeAeHHUs] XMMHUYECKOTO SKCIEPUMEHTa B JIAOOPaTOPHBIX

YCIIOBHUSIX;

YMeHuem IIpaBUJIbHOI'O 00BACHEHHUS PE3YJIbTATOB SKCIICPUMEHTA, €CJIN JaKC

pe3yabTaT OTPULIATEIbHBIN;

MGTOI[aMI/I OKa3aHuA HepBOﬁ nmomMomu 1Mmpu HECYACTHBIX ClIydasdX B

XUMHUYECKOH J1abopaToOpuu.

3. KOMIIETEHIIMU OBYYAIOIIETIOCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JTUCIUAITJIMHbI

[poniecc M3ydeHus: AUCHMIUIMHBI HAMpaBiieH Ha (POPMHUPOBAHUE DIIEMEHTOB CIICAYIOIINX

koMmrereHiii B coorBercTBUM ¢ PI'OC BO u OIIOII BO no naHHOMY HamnpaBiIeHUIO

MOArOTOBKM:
Kon HaunmeHoBaHue Nuauxarop B pe3yJibTaTte ocBOCHHS
KOMITETeH LY KOMIIETCHIINH JAOCTHKEHU S AUCHMILIMHBI 00y4arommiics
UM KOMIIETeHIIHH JOJIKEH
Yuueepcanvnvie komnemenyuu u unoukamopvl ux 00CMuUICeHUA
YK-1 CrnocodeH ocymrecT- YK-1.1. Anamusupyer | 3HATB:

BJISITH IOUCK, KPUTH-
YeCcKUil aHaIu3 u
CHHTEe3 HH(pOpMaALUH,
NPUMEHATH CUCTEM-
HBbIil OAX0/ 1/ pe-
LIEHUS MOCTABJIEHHBIX
3aga4

3aj1aay,
0a3oBbIE
COCTABIIAOIINE;

BBIACTIASA €€

YK-1.2. Ompenenser,
UHTEPIPETUPYET u
pamxupyeT uHpOpMa-
LU0, TPeOyeMyHo IUIs
pellieHHsT TIOCTABIICH-
HOM 3a7a4u;

YK-1.3. Ocymectisi-
€T TIONCK MHGOPMAIHH
JUIS  pelIeHus  Toc-
TaBJICHHOW 3ajadu 10
Pa3IHMYHBIM TUTIAM
3aIpPOCOB;

YK-1.4. TIlpu o0pa-
0oTke  MHpOpPMaLUH
otnuyaer (akThl OT
MHEHHH, WHTEpIpeTa-

- IOHATHE U KIIacCUPUKAIIHS
CHCTEM;

- CTPYKTYpY ¥ 3aKOHOMEPHOCTH
(hYHKIIMOHUPOBAHUS CHCTEM;

- 0COOEHHOCTH CUCTEMHOTO
MOJIX0/Ia B HAYYHOM ITO3HAHHU;

- IIOHATHE O CUCTEME, €€ LIEJIIX,
3aJ1a4ax v OOUIMX MPUHITUIIAX;

- OCHOBHBIC TEXHOJIOTHH MTOUCKA 1
cbopa nHpopMaIHH;

- bopmarel mpeacTaBICHUS
UHPOPMAITHH B KOMITBIOTEPE;

- IpaBUJIa MCIIOJIb30BAHUSI CPEJICTB
CBSI3M;

- UH()OPMAIMOHHO-TTOUCKOBBIE
CHCTEMBI U 0a3bl JAHHBIX;

- TEXHOJIOTHIO OCYIIECTBIICHHS
novcka nHpopMaIuy;

- TEXHOJIOTHIO CHCTEMAaTHU3aIH




LU, OLEHOK, (OpMH-
pyer coOCTBEHHBIE
MHEHUSI U CY>KACHUS,
apTYMEHTHUPYET CBOH
BBIBOABI H  TOYKY
3peHUS;

YK-1.5 Paccmarpusa-
€T U Ipejyiaraet Bo3-
MO>KHbBIE BAPHAHTHI pe-
[ICHHS TOCTABICHHOMN
3aga4u, OOCHUBAaA UX
JIOCTOMHCTBA M HEIOC-
TaTKH.

MOJy4eHHOH HH(pOpMAaIUH;

- CIOCcOOBI CTaTHCTUIECKOM o0Opa-
OOTKH JaHHBIX, IPEICTABICHHBIX B
Pa3INYHBIX H3MEPHUTEIBHBIX ITKa-
JIax ¥ aHaJIM3 MOJyYEHHBIX Pe3yJib-
TaTOB;

- Bubl ¥ GopMBbI paboTHI ¢ Tiena-
FOTHYECKON ¥ HAYYHOU JIUTEpaTy-
poi;

- TpeOoBaHMs K 0()OPMIICHHUIO
Ooubnuorpaduu (crucka aurepaTy-
pBI).

YMmersn:

- paboraTh ¢ HHpOpPMAIIUEH,
[IPEACTABICHHOMN B pa3IUYHOMN
hopme;

- 00pabaTeIBaTh TaHHBIC CPEICT-
BaMH CTaHJAPTHOTO MPOTPaMMHOTO
obecrieueHus;

- CHHTE3UpOBaTh MH(OOPMAIIHIO,
[PEACTaBICHHYIO B Pa3INYHbIX
WCTOYHHUKAX; -

- BRIOMpaTh HCTOYHUKH HH(pOpPMa-
LI1H, aJICKBAaTHbIEC TOCTaBJICHHBIM
3aJja4yaM U COOTBETCTBYIOIINE Ha-
YYHOMY MHUPOBO33PEHHIO;

- OCYIIECTBIIATH MOUCK MH(pOpMa-
1IH;

- HHTEPIIPETUPOBATH U PAHKUPO-
BaTh MHPOpMAIHIO, TPeOYyEMYTO NI
peuleHysl IOCTaBJIECHHON 3a1a4u.
Baaners:

- IEPCOHAILHBIM KOMITBIOTEPOM U
IIOMCKOBBIMH CEPBUCAMU;

- METOAWKaMH aHaJUTHUKO-CHUHTE-
THYECKOH 00paboTKu HHpOpMAITIHI
U3 Pa3IMYHBIX HH()OPMAIIMOHHO-
MIOUCKOBBIX CHCTEM (TIperMeTn3a-
1ysl, aHHOTHPOBaHUE, pedepupo-
BaHMHE).

Hp0¢€CCMOHMbel€ Komnemenuuu u MHOMKaInOPbl UX 00CMUICEHUS

HK-7

Cnoco0eH mpenacraB-
JIITHh NOJIyYeHHbIE B
HCCJICJOBAHUSX pe-
3yJbTaThl B BHJE OT-
YeTOB M HAYYHBIX My0-
JIUKAUMH (CTeHI0BBIX
AOKJIAI0B, pepepaToB
M CTaTell B epuoOIM-
YeCKOil HAy4YHOH Ie-
4yaTH.

OIIK-7.1.
HOBHBIE
crocoObl  ©
MOJTyYeHUsI, XPaHEHUS,
repepaboTku  MHQOP-
MaIllui; TPUHIUIEL 00-
paboTKu HMH(pOPMAINN;
COCTaBIsieT 0030p Jiu-
TEPaATYPHBIX HUCTOY-
HUKOB TIO  3aJIaHHOM
TeMe, 0OpMIIIET OTUe-
TBI O BBHIIIOJHEHHOH pa-
0oTe mo 3amaHHON (op-
Me;

3Haer oc-
METO/IBI,
cpeacTea

MK-7.2. Anamusupyer

3HaTh:

- OCHOBHBIE CITIOCOOBI U

mpueMbl  O(hOPMJICHHUS, IPEACTaB-
JIEHUS U CUCTEMATHU3aLMU
pEe3yJIbTATOB  TCOPETHYCCKUX  H

OKCIICPUMCHTAJIbHBIX UCCIICAOBA-
HUW MapaMeTpoOB U XapaKTEPUCTHUK
npubOpOB, CXEM, YCTPOUCTB U
YCTAaHOBOK 3JICKTPOHUKHU U
HAHOJJICKTPOHUKHU;

- MCTOOAUKHU U HpI/IéMI)I OIITUMAJIb-
HOW BU3yaJIM3allul HHPOPMALIUH.
YMmeThb:

- I1OJIb30BAaThCA 63.30BI>IMI/I
HpI/IeMaMI/I nu CTaHIlapTHI)IMI/I




U KPUTUYECCKH OIICHU-
BacT pa3BUTHEC Hayd-
HBIX WJIE, HA OCHOBE
HMEIOIINXCS  pecyp-
COB, COCTaBJISICT IUIaH
pElIeHUsT TOCTaBJICH-
HOM 3a7a4u, BRIOMpAET
U MOIUPUIHUPYET Me-
TOJTUYECKHE IPUEMBI;

MK-7.3. Hcnonbzyer
COBPEMEHHOE  XHUMH-
4yeckoe 000pyJoBaHUE
B J1aDOpaTOpPHBIX YC-
JIOBUSIX, IpaMOTHO
000CHOBBIBAaCT  TOC-
TaBJICHHbIC 3a/1a4¥ B
KOHTEKCTEe COBPEMEH-
HOTO COCTOSHHS TIPO-
OJIEMBI,  HCIOJIb3YyeT
MaTeMaTHYeCKHe Me-

TOAbI OLICHUBaHHUA
rumnoTe3,  00pabOTKH
JKCIIEPUMEHTAITLHBIX

JaHHBIX,  MaTeMaTH-
YECKOI'0 MOJEINpPOBa-
HUSI XUMUYECKUX IIPO-
LIECCOB M alleKBaTHO
OLICHUBAET JIOCTOBEP-
HOCTb U 3HAYUMOCTb
IIOJIyYEHHBIX  pe3yJlb-
TaTOB.

MPOTPaMMHBIMH CPEICTBAMH
o OopMIIEHUSI, TIPENICTABICHUS U
cUCcTeMaTH3aluu pe3yIbTaTOB
TEOPETUIECKUX IKCTIEPHUMEHTAIb-
HBIX HCCIICIOBAaHUH MapaMeTpoB,
XapakTePUCTHK U KOHCTPYKIHH
npubOpPOB, CXEM, YCTPOUCTB U
YCTaHOBOK DJIEKTPOHUKHU M HAHO-
JNIEKTPOHUKH B (OpME OTYETOB,
Mpe3eHTalui, JOKIanoB, IyOInKa-
LM,

- TpeINCTaBNsATh TIONyYCHHBIE B
WCCIIEZIOBAaHUSAX PE3YJIbTATHl B BHIIEC
OTYETOB U HAYYHBIX ITyOJIMKAIHHA
(crenmoBbIe OKIABI, pedepars

U CTaThH B TIEPHOANYECKON Hayd-
HO¥ meyaTn);

- TIPECTABIATh Pe3yJbTaThl pabOTHI
B BHUJIE AaHATUTHYECKOTO OTYETa,
CTaThH, BBICTYIUICHHS, [IPE3CHTALNU
IoKIana, HWHPOPMANUOHHOTO 00-
30pa.

Baaners:

- 6a30BBIMU HaBBIKaMu oopmite-
HUsI PE3YJIbTATOB KCCIICAOBAHUS B
(hopMe 0TUYETOB, MPE3ESHTALINH,
JOKJIaZIOB, TTyOJIMKaInii 1o pe-
3yJlbTaTaM MPOBEIECHHBIX HCCIIe-
JIOBaHWI TTAPaMETPOB, XapaKTe-
PHUCTHK M KOHCTPYKIIH TPHOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK
JIEKTPOHUKH W HAHODIIEKTPOHUKH;

- OCHOBHBIMH CpeACTBaMH
BH3YyaJIH3alliy UHPOPMAIIHAH;

- HaBBIKAMU OPTaHHU3aLUU HAyYHBIX

JIUCKYCCHIA;

- HaBBIKAMHU MyOJMYHOH M HAyYHOH
peun;

- HaBBIKaMH IIOUCKA u

UCIIONIb30BaHMsl  WHGOpMAIMKU B
paspe3e nHpodecCHOHANbHOU  Jes-
TEJILHOCTH

4. OFBEM JJVCIHUIIUHBI 1 BUJIbI YYEBHOM PABOThHI

Tao6auna 4.1.
O0bem AMCcUMIJIMHBI M BUABI Y4eOHOI padoThl
Buj yuedHoii padoThl Bcero yacos 8
cemMecTp
OOm1ast TPYA0EMKOCTh TACIUTLTUHBI 144 144
AyIUTOpHBIC 3aHATHUS 60 60




Jlexnun 20 20
[TpakTuueckue 3aHATHI 40 40
CamocrositensHas padorta ctyaeHtoB (CPC) 57 57
KoHTponb 27 27

5. COAEP) KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHbIX

5.1. CTpyKTypa U conepkaHue IUCHUTTAHBI

3AHATUI

Taoauna 5.1.

OO1m1ast TpyA0EMKOCTb IUCIUIUIAHBI COCTABIISIET 4 3a4eTHBIX equHuI, 144 daca.

Bungsr
o .
B yueOHOU paboThI dopMma TeKyIIero KOHTPOJIS
Pasznen nucuumninHb o
n/m 3 Jlex| Ilpakr. |CamocTOST. yCIEeBaEMOCTHU
@)
uu| paboThI pabota
Beenenue. OCHOBHBIC TOHATUS Tect Ha XUM.
1 8 2 4 6
Y 3aKOHBI XUMHH. HOMEHKJIATYpPY
2 CtpoeHune aToma 8 2 4 6 TecToBBIC 3a1aHUS
3 XuUMHUYECKas CBSI3b 8 2 4 6 KonTtponsnas padora Nel
[Iepuon. 3axon u [lepuon.
4 8 2 4 6 Komnnoksuym Nel
cuctema
CtpoeHue KOMIUIEKCHBIX
5 8 2 4 6 TecToBbIe 3aMaHUA
COEIMHEHU N
Hauvana xumuyeckoi
6 8 2 4 6 TecToBbIe 3a1aHUS
TEPMOJUHAMUKU
Kunernka n Mexanusm
7 8 2 4 6
XHUMHUYECKON peaKIiuu Konrtponbnas padora No2




PactBopbI 8 4 6 8 TecToBrle 3agaHus

TecToBBIE 3amaHU
DIIEKTPOXUMUYECKHUE CBOWCTBA

pacTBOpoB
Komnoksuym Ne 2

Hroro 20 40 57

5.2. Conep:xxkanue qTucuuIIMHbI « TeopeTHyeckne OCHOBbI HEOPraHUYECKOH XMMHH»

1. BBenenue

XHUMHS KaK CHCTEMA 3HAHMM O BEIIECTBaX M MX NPEBpAIICHUIX. Teoprs U 3KCIIEPUMEHT
B XUMHHU. Paznuunble ypoBHH XuMuueckoil teopuu. Mupopmarmonusie cucrembl. Cucrema
MIPUOPUTETOB B pa3BUTHH XUMUU. OCHOBHBIE POOJIEMBI COBPEMEHHON HEOPTraHUUECKONH XMUMMUHU.
Pycckas HOMeEHKIaTypa HEOPraHUYECKUX COEJUHEHUH (KUCIIOpOJ, OKUCEI, TMIPOOKHCH, BOAA,
1IeJIoub, IMEPEeKUCh BOAOPOAA, CEPHOKMUCIBIA, XJOPUCTHIM U T.J4.). MexayHapoaHas
HOMEHKJIaTypa. XUMHUs U DKOJIOTHS.

OCHOBHbBIE TOHSATUS W 3aKOHbl XUMHUU. ATOMHas €IUHHUIIA MacChbl. ATOMHas U
MoJIeKYIsipHas Maccbl. Moinb. MonbHast Macca. BaneHTHOCTB. CTeNeHb OKUCIIEHNS. DKBUBAJICHT.
MonbHas macca skBuBajieHTa. OnpenesieHnss XMMHUYECKOrO0 3KBHUBAJIEHTA 3JIEMEHTA, KUCIOTHI,
TUAPOKCUAA, CONM, OKcuaa. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE OSKBHBAJICHTBHL. 3aKOH
CTEXMOMETPHH. 3aKOH YKBHBAJICHTOB.

CriocoObl BbIpaKEeHUsI KOHLIEHTPAIIUH PAaCTBOPOB.

2. Crtpoenue aroma. PazButue npejacranjieHuil o crpoeHun atoma. KBaHToBo-
MeXaHU4YecKasi MojieJb.

ATOM — Kak cnoxHas cuctema. CioxkHas cTpykTypa siapa. [IpoTOHbI U HEWUTpPOHBI.
IIpoTOHHO-HENTPOHHAS TEOPUS CTPOCHHUS ALIpa.

JIBoiicTBEHHasi mpupojaa JIEKTpoHa. Macca u 3apsia 3JIEKTpOHOB. BoJHOBBIE CBOICTBA
anektpoHoB. CooTHomeHue HeomnpenaenaeHHoctu I'eiizenbepra. [lonstue opOutamu. BoxHoBas
¢byukus 1 BonmHoBoe ypaBHeHHe [llpeaunrepa. PagmanbhHas u opOuTanmbHas COCTABIAIOIINE
BOJIHOBOH (DYHKIIUH.

KBanroBeie uncna. CTpyKTypa 3JIeKTPOHHBIX 00osouek. KBaHTOBBIE YPOBHHU, KBAHTOBBIE
MOAypoBHHU, Ss-, P-, O-, f- aromueie opOurtamu. IIpaBuno KieukoBckoro. PeanbHbie
pacmoiokeHusl ypOBHEH 1 OIypOBHEHN B aTOME.

OCHOBHBIE NPHUHLMIIBI PACHPEICIICHUS 3JIEKTPOHOB B aTOME: NPHUHLUI HAaWMEHbLIEH
sHepruu, npuHiun [laynu u npasuio ['yuaa.

N300pakeHne 3JIeKTPOHHON CTPYKTYPBI aTOMA IPH MIOMOIIH AJIEKTPOHHBIX (HOpMYIT U
KBAHTOBBIX SY€eK. DHEPreTHUECKHe JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

8 2 6 7 KonTponbaast padora Ne3




3. XuMu4yeckas CBA3b

[lonartue xumuueckoil cBsizu. KpuBble M3MEHEHHS] SHEPruu NMpU OOpPa30BAHUU CBSI3H.
[Ipupona xumuyeckon cBsa3u. KonnuecTBeHHbIE XapaKTepUCTUKU CBA3U. Tun cBsi3u. BaseHTHBIE
Y MEKMOJIEKYJIIPHBIE CBS3H.

KoBanentnass cBs3b. JIBa MeToma OOBSCHEHUS] KOBAJICHTHOU CBs3u. (OCHOBHBIC
nonoxxkeHuss metona BajdeHTHBIX cBs3el (BC). IlomspHocTs cBsizn. HemomnsipHbie W MOISpHBIC
MOJIEKYNBl. JIMMONBbHBIA MOMEHT M XapaKTEPUCTUKH CTENEHHM MOJSIPHOCTH CBSI3U. THUIBI
rudpuan3ail aTOMHBIX OpOHTaNel, HAampaBIEHHOCTh XMMHUYECKOH CBS3U, T€OMEeTpUYecKas
KOHpHUrypamus MOJEeKyJd. ©- W 7n- cBa3u. OjauHapHbIe, [BOWHBIE W TPOWHBIE CBS3H.
HenaceimaemMocTs CBSI3U. DHEPrUs CBS3H.

OCHOBHBIE TMOJOXEHUS METOoJa MOJEKyJsipHbIX opOutaneit (MMO). CassbiBaromue,
Pa3phIXJIAIOIINE W HECBS3bIBAIONINE MOJICKYJISIPHBIE OpOUTaNMU; G- U T- MOJEKYISpHBIC
opourtamu. Cxembl MOJIEKYJSIPHBIX OpOHTANCH ByXaTOMHBIX TOMOSICPHBIX, TETEPOSICPHBIX U
MHOTI'0aTOMHBIX MOJIeKyIl. [lopsaok cBs3u. MarauTHele cBoiicTBa MosieKya. CpaBHEHHE METO/I0B
BC u MMO.

Honnast cBsa3p. Kputepuit o0pazoBaHuss HMOHHOW cBsi3U. HeHachlllaeMoCTh CBSI3H.
Kpucrannuueckoe cocTosiHue HOHHBIX coeJuHeHN. HeHanpaBneHHOCTh CBSA3H. DHEPTHUS CBSI3H.

MexmonekynsipHble cBsi3U. BogopoaHas CBsI3b.

4. Ilepuoauyecknii 3aKOH M mNepuoaAuvYeckass cucrema 3emenros JILH.
MeHnaeiieeBa

[Touckn  OCHOBBI  KIacCH(PUKAMKM  XUMHUYECKHMX  DJIEMEHTOB O  OTKPBITHS
MEPUOJNYECKOr0 3aKOHA.

Tpu stana padotsl .M. MenneneeBa B 00J1aCTU CUCTEMAaTUKU XUMHUYECKHUX 3JIEMEHTOB.
DopMyIMpOBKAa NEPUOAMUYECKOro 3akoHa. Co3gaHME NEPUONNYECKON CHCTEMBI 3JIEMEHTOB.
Jlornueckue BBIBOJBI U3 IEPUOIUYECKOIO 3aKOHA U IEPUOJUYECKON CUCTEMBI 2JIEMEHTOB.

CoBpemeHHass (GOpMyJIHUpOBKA MepHOAMUYECKOro 3akoHa. CTpykTypa COBpEMEHHOMH
MIEPUOANYECKON CUCTEMBI 3J€MEHTOB. KOpOTKONEPUOIHBIM M UIMHHOIIEPUOAHBIA BapUaHThI
nepuogudeckor cucremsl. [lepuon. I'pynna. [lenenme rpynmbsl Ha noarpynnsl. Tunuueckue
3JIEMEHTBI, ITOJTHBIE aHAJIOTH.

S-, p-, d-, f- amemenThI. BHYTpeHHSIs 1 BTOpUYHAS TIEPHOJHYHOCTb.

3aKOHOMEPHOCTH M3MEHEHHUS] OCHOBHBIX XapaKTEpUCTHUK AaTOMOB IO NEepUoAaM U
rpynnaM. Paamycsl aToMOB M HMOHOB, JHEPrUsl HOHM3ALMM, CPOJICTBO K DJJIEKTPOHY,
3JEKTPOOTPULATENBHOCTh: HM3MEHEHMsI JTHX XapaKTepUCTUK IO IepuoJaM M TIpyliam.
3aKOHOMEPHOCTH H3MEHEHHs BAJIEHTHOCTH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB
3JIEMEHTOB U CBOMCTB OJTHOTUIIHBIX COEAUHEHUI.

BasieHTHBIE JIEKTPOHBI U MHOTOOOpa3We BaJCHTHBIX COCTOSHHW aTOMOB S-, p-, d-, f-
3JIEMEHTOB.

5. CTpoeHue KOMILUIEKCHBIX COeIUHEeHU M

Koopnunanuonnas teopus BepHepa kak mepBasi yaayHas IMONBITKA TEOPETHUYECKOTO
oO0bsicHeHus1  cTpoeHust  KoMiuleKcHbIX — coeamHeHuit  (KC).  OcHOBHBIE — MONOXKEHUS
KOOPJIMHAIIMOHHOW TEOpHH: IIEHTPAIbHBIA aTOM M JIMTAH[bI, BHEIIHSSI U BHYTPEHHsA cdepa,
KOOPAMHAIIMOHHOE YHUCIIO, SIAPO KOMILIEKCA, €T0 3apsij, rIaBHas U MOOOYHAs! BaJICHTHOCTH

[Tpupona xummueckoi cBsizu B KC. CoueraHue 351€KTpOCTATUYECKOTO M KOBAJEHTHOIO
B3aUMOJICHCTBUSL IIEHTPAJIBHOTO aTromMa (WU HMOHA) Cc JuraHgamu. lloHATHEe O KHUCIOTax M
ocHoBaHusxX JIptonca.

Pone KC B mpupone (pepmMeHTHI, XJIIOPOPUILI, TEMOTJIOONH, KOMIUICKCHBIE COCIUHCHHUS
MHUKpODJIEMEHTOB B MUTAHUU PACTEHUH, JekapcTBa u szbl). Mcnonb3oBanne KC B TexHonoruu,
CEJIbCKOM XO3SICTBE M MEIUIIMHE (pa3/ieJIeHUEe U OUYMCTKA CMECEe HEOPTraHWYECKUX COCTUHEUN,
060opbba ¢ XJIOPO30M pacTeHUil, MPOTUBOOITYXOJIEBOE JACHCTBHE KOMIUIEKCOB IJIATHHBI U JPYTHX



anemeHToB). Jleryune KC u ux ponb B HEOPraHMYECKOM CHHTE3€ (TOHKHE IUICHKH,
reTepOCTPYKTYPHI).

6. Hauana xummn4ieckou TEPMOAUHAMUKH

XWMHYECKHE TIPOLECCHl Ha MHKPO - M MakpOypoBHsX. BakHeilmme mpu3HaKu
XUMHUYECKHX TpeBpamieHuid. [loHaTHe 0 XMMUYECKUX MPEeBpaIEHUS] B HEOOBIYHBIX YCIOBUAX:
IJIa3MOXUMUSI, 3BYKO- U MEXaHOXUMMUS, KPHOXUMMS, JTa3€pHAS] XUMUS.

OCHOBHbIE TOHATUS XUMHUYECKOW TEPMOIAMHAMUKH: CUCTEMA, MApaMETPbl COCTOSHUS,
paboTa, sHEprus, TemioTa.

BHyTpeHHsis sHeprus, U ee M3MEHEHHE MPU XUMHUYECKHX H (ha30BbIX IMPEBPALICHUSX.
[lepBoe Hayasio TEPMOAMHAMHUKU. OHTAJIbIUs OOpa30BaHUS XUMUYECKHX COCJAMHEHUM.
CrangaptHoe cocrtostHue. CTaHmapTHble OJHTanbIUM oOpa3oBaHus. TemnoBble 3¢ EKTHI
XUMHYECKHUX peakiui. TepMOXHUMHUYECKHE pacyueThl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
MHUYECKHe HUKIbL TernoeMkocTh. TeMmiiepaTypHas 3aBUCHMOCTb TEIUIOEMKOCTH U SHTAJbIIUU.
VYpaBuenne Kupxroda. DHeprus XuMU4ecKoil CBS3H.

Bropoii 3ak0oH TepMOJIMHAMHUKU. DHTPONUS. 3aBUCUMOCTh HHTPOIMU OT TEMIEPATYypHI.
CrannmaptHas »HTpornusa. M3meHeHue »HTponuu npu (Pa3oBBIX MEpexo/lax M XUMHUUYECKHUX
peakuusix. Oneprus [ub6ca u osHeprus [enpmromsia. Kpurtepuii caMonmpon3BOIBHOTO
MPOTEKaHUs MPOUECCOB. XUMUYECKUI MOTEHIMA, 3aBUICUMOCTh XMMHUYECKOTO MOTEHIMANla OT
KOHLIEHTpALlUM, [JaBJIEHUSA PEarcHTOB. YCIOBHE XHMHYECKOrO paBHOBecus. M3orepma
XUMHYECKOW PEaKIUH.

KoHcTanTa XMMHMYECKOTO paBHOBECHS KaKk Mepa INIyOWHBI MPOTEKaHUS MPOIECCOB.
Hcnonp30oBaHWe 3HAYEHHUM CTAHAAPTHOW OHHTAJIBIIUM W DHTPONMUM [JI1 pacdyera KOHCTAHT
PaBHOBECHSI XMMUUECKUX peakuuid. GaKTOphl, BIUSIOIIME HA BEIMYUHY KOHCTAHThl PAaBHOBECHUS.
TepMoauHaMUYECKUil BBIBOJ 3aKOHA JEUCTBYIOMMX Macc. CIBUT XMMHYECKOTO PAaBHOBECHSI.
[Ipunun Jle [laTtense.

7. KnHeTHKA M MEXaHU3M XUHMHYECKHX peaKI Ui

CKOpoCTh XMMMUYECKOM pEaKkIUH, €€ 3aBUCHUMOCTb OT IPHUPOABI M KOHICHTpALUU
peareHToB, Temnepatypsl. Ilopsimok u MosekynspHocTh peakuuud. KoHcraHTa ckopocTH, ee
3aBHCHUMOCTB OT TeMIIEpaTyphl. YpaBHEHHE AppeHHyca. DHEprusl akTUBaLUuU (JeficTBUTENbHAs
n Kaxymascs). [loHsatue o Teopuu aKTUBHBIX COYJAapEeHMH, aKTHBHMPOBAHHOM KOMILJIEKCE B
TEOPUM aOCONIOTHBIX CKOPOCTEH peakuuu. MeXaHU3M M KUHETHKA Peaklil B TOMOI'€HHBIX U
rereporeHubix cuctemax. llemubie (H.H.CemenoB) wu xonebarenbupie (b.I1.benoycos,
A.M.Xabotunckuii) peakuuu. ['oMoreHHbIil U reteporeHHblii Karanus. AyTtokaranus. Kune-
TUYECKWW BBIBOJ 3aKOHa JeWcTByromux Mmacc. @DopManbHas KWHETHKA, KUHETHYECKHE
YpaBHEHUS sl OMHOCTOPOHHUX peakuuii [ u 1l nopsnka.

WNuruburops! u nnruduposanue. OcoOOEHHOCTH KUHETUKU Ta30(]a3HbIX, KUIKO(Da3HBIX U
TBepA0(a3HbIX peakuuil. MexaHn3Mbl peakluii ¢ yuaCTUEM OPraHUYeCKUX COeTUHEHUH.

Xumuueckoe paBHoBecue. OOpaTuMble U HeOOpaTHUMble XMMHMYECKHE PEaKIUH.
CocrosiHre paBHOBECHUS U MPUHIIMII MUKPOCKOIIMYECKO 00paTuMocTH peakiuu. Kunernueckuit
U TEPMOJAMHAMHUYECKUAN NOIXOBI K OIMMCAHNUIO XMMUYECKOIO PABHOBECHS.

KoHcTaHTa XMMHMYECKOrO0 PAaBHOBECHSI U pa3lUuHble CHOCOOBI ee BbIpakeHUs. CBs3b
KOHCTAHThl XMMHYECKOI'O pPABHOBECHS CO CTaHAAPTHbIM H3MEHEHHeM »dHepruu ['ubOca.
CMmelenne XuMHU4eCKOro paBHOBECHsI TpH U3MeHeHuH yciioBuil. [Ipunnun Jle Hlatense.

Bnusane cpenbl Ha TpoTEeKaHWE XMMHYECKUX peakiuid. OcobeHHOCTH ra3odasHbIX,
KHUIKO(pa3HbIX, TBEpAOGa3HbIX peakiuil. Posib SHTaNBNMIHOTO M 3HTPONUMHOTO (aKTOPOB B
OIIpECIICHUY HAIPaBJICHUs IPOLIECCa.

8. PacTBOpHBI



PactBOpbl JKuakue (BOAHBIE W HEBOJHBIE), TBepAble M Tra3oo0pasHble. CrnocoObI
BBIpQ)KCHUSI KOHIICHTPAIIMM PAacTBOPOB: MaccoBasi JOJs, MOJSIPHOCTh, HOPMaJbHOCTb,
MOJISUIBHOCTh, ~MOJISIpHAst Joyisi. BiusHue Ha  pacTBOPUMOCTb HSHEPIUU  CTPYKTYPHI
KPUCTAUIMYECKOIO  BELIECTBA W DHEPrUU  COJIbBATallMM. PacTBOpbl  HACBILICHHBIE,
HEHACHIIIEHHbIE M, KOHIIEHTPUPOBAHHBIE M pa30aBlICHHbIC. 3aBHCUMOCTh PACTBOPHUMOCTH OT
TeMIIepaTypbl. PacTBOpEI HeallbHbIE U peasibHbIE.

PactBop kak (¢aza mnepemeHHoro cocrtaBa. lloHstue o (a3oBbIX AHarpaMmax,
KOMIIOHEHTax, ¢azax, cTeneHsx cBoooasl. [IpaBuno ¢a3 I'mb6ca. daszoBble aMarpammbl
OJTHOKOMIIOHEHTHBIX CHCTEM Ha MpHUMEpE IuarpaMMbl COCTOSHHI BOJAbI. OCHOBHBIE THIIbI
($a30BBIX AMArpaMM JBYXKOMIIOHEHTHBIX CHCTEM: CHUCTEMbI C HEOIPAaHMYEHHOH pPacTBOPUMO-
CTBbIO, DIBTEKTHYECKHE CHCTEMBI, CHCTEMBbI, BKJIIOYAIOIINE KOHIPYIHTHO M WHTOHTPYIHTHO
IUIABSIIUECS XUMUUYECKHE COETUHEHU. TPUAHT YN CI0XKHBIX CUCTEM.

[ToHsiTHE O KOJUTOMIHBIX PACTBOPAX.

KonnuraTuBHble CBOMCTBAa paCTBOPOB HE JIEKTPOIMTOB U 3JIEKTPOJIUTOB. J[aBieHue napa
OuHapHbIX pacTBOpoB. 3akoHbl Payms. Kpuockormuss u  30yITHOCKONMS KaK METOMABI
onpeneneHuss MOJIApHbBIX Macc. OcMOC M OCMOTHYECKOE J[aBJI€HME B HEOPraHWYECKUX U
Ounosornyecknx cuctemax. 3akoHsl Payns u Bant I'odda nns pacTBopoB HE 3EKTPOIUTOB U
3J1eKTpoIUTOB. 30TOHNUECKNH KO3 (UIHEHT.

[pomuecc 3amep3anus BOABI M BOJHBIX pacTBOPOB. KpruornapaT u KpuoruapaTHas TOUKa.
BeiBeTpuBaHME KpHCTaNIOTHAPATOB cojiei. PacriibiBaHue 00€3BOKEHHBIX COJIEH BO BIIaXKHOM
aTtMocdepe.

Onextponutnyeckass aucconuanus (C.Appenuyc). CuibHble U cialOble 3JIEKTPOJIUTHL.
CreneHp M KOHCTaHTa aucconuanuu. MakTophl, BIUSIONIME HA CTENEHb SJIEKTPOIUTUYECKON
mucconanuu. Kaxymascs cTeneHb JUCCOIMALMU CHIBHBIX 3JEKTpOJUTOB. Jlucconmanus
c1a0bIX PIIEKTPOIUTOB. 3aK0OH pa3BenieHuss OcTBasIba.

Bona kak BaxseWmmii pactBoputens. KoHcTanta nuccoumanuu Bofbl. MoHHOe
MIPOU3BEACHNE BOBI. BOOPOIHBII TOKa3aTelNb.

I'maponus u conbBosinz coneld. KoHcranTta paBHOBecus: peakuuu rujapoiunsa. dakropsl,
BIIMSIFOIIME HAa PABHOBECHE PEAKIIUN THAPOITN3A.

[TpousBeneHne pacTBOPUMOCTH IJIOXO PACTBOPUMBIX CHIIBHBIX AJIEKTPOJIMTOB. Y CIOBUS
OCaXXJICHUS ¥ PACTBOPEHHUSI OCAIKOB.

OcHOBHBIE TOJIOKEHUSI NpoToauTHYecKo Teopun bpencrena-Jloypu. CompsbkeHHbIE
KHCJIOTHI U OCHOBaHWs. KOHCTaHTa MPOTOIUTHYECKOTO PABHOBECHS KaK XapaKTEPUCTHKA CHIIBI
KHUCJIOTBI 1 OCHOBAHMS.

9. D1eKTPOXMMHUYECKHE CBOIICTBA PACTBOPOB

ConpskeHHBIE  OKUCIIMTEIbHO-BOCCTAHOBUTENNbHbIE mapbl. [loHATHE O JABOWHOM
BJIEKTPUYECKOM CJIO€. OJEKTPOJbl, TaJlbBaHMUYECKasl sA4YeiKa. OJIEKTPOJHBIA MOTEHIIMA.
CrangapTHBIM 3J€KTPOAHBIM mnoTeHIMal. Pan Hanpsxenuil. OmnpeneneHue HanpaBieHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. YpaBHenne Hepucra. [uarpammel Jlatumepa.
[TonsiTue 0 AUarpaMmax OKHCIHUTENbHBIX COCTOSHUN (JUarpaMMbl «BOJIbT-3KBUBAJICHT - CTEIICHb
OKHUCJICHHS»). 3aBUCHUMOCTb DJJIEKTPOJHOTO TMOTeHIHMana oT pH cpeapl. DnexTpomnus,
ANEKTPOXUMHUYECKNE UCTOYHUKYU SHEPTHH, KOPPO3US KAK FIEKTPOXUMHUECKHN ITPOLIECC.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

H3ydyeHne TEOpEeTHMUECKOrO MaTepuana OCYIIECTBISETCS C IMOMOUIbI 3JIEKTPOHHBIX

CpeICTB O0yUYeHUS TIPU HEMOCPEACTBEHHOM MPOYTEHUH IAHHOTO MaTepHaia JCKTOPOM.



I[J'IH OLICHKU OCBOCHHUA TCEOPCTHYUYCCKOIO MaTepuajla CTYACHTAMU HCIIOJIB3YIOTCA
TpaAULIMOHHBIC TMUMCBMCHHBIC W  YCTHBIC KOHTPOJIBHBIC MCPOIIPUATHA (KOJ'IJ'IOKBI/IYMI)I,

KOHTPOJIbHBIE Pa0OTHI).

7. NEPEYEHb YYEBHO-METOANYECKOI'O OBECIIHEYEHUA JJ151
CAMOCTOSTEJBbHON PABOTBI OB YUAIOIINUXCS O JUCHUIJIMHE

CaMocTosTenbpHas pa60Ta CTYACHTOB IIO KYpPCY IIpU3BaHA HC TOJIBKO 3aKpCIUIATL U
er'Iy@]'ISITL 3HAHUA, ITOJYUCHHBIC Ha ayJUTOPHBIX 3aHATHUAX, HO U cIoco0CTBOBATh Pa3sBUTHUIO Y

CTYACHTOB TBOPYCCKUX HABBIKOB, MHUIIMATHBBLI, YMCHHUIO OPTaHU30BaTL CBOC BpEMsI.

[Ipy BBIMONHEHUM IUIaHA CAMOCTOSTENBLHOW pabOThI CTYIEHTY HEOOXOAMMO U3YYUTh
TEOPETUYCCKHII MaTepuasl, He TOJBKO B Y4YeOHMKAX W Yy4eOHBIX IMOCOOMSX, YKa3aHHBIX B
Ooubmorpa@uIecKux CIUCKaX, HO W TO3HAKOMHUTHCA C IyOJUKAIUSIMHU B TIEPHOIUYECKHUX

U31aHUAX.

JlekMOHHbBIE 3aHATHA OpPOBOAATCA | pa3 B Henmeno B oObeMe 2 4HacoB M 2 4YacoB
MIPaKTUYECKUX 3aHATUH B BOCBMOM yueOHOM cemecTpe. Ilocie okoHYaHMS HM3ydeHHs Ka)KIOu

TEMBI CTYJICHTBI TPOXOAT COOECEeTOBAHMUE, BBHITIONHSIIOT KOHTPOJIBHEBIC pA0OTHI.
7.1. IlepeueHb-y4eOHO-METOIUYECKOTO 0OCCTICUCHUS I OOYHArOITUXCSI TI0 TUCITUTIINHE:

1. AxmeroB H. C. O6mias u HeopraHudeckast Xumusi: yaeOnuk 1y1st By3os/H. C.
AxmeToB. — M.: Bricr. mk., 2012. — 743 c.

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

3. I'muaka H.JI. 3agaun u ynpaxkaenus mo ooment xumuun. — JI.: Xumwust, 201 1.

7.2. YxazaHus 111 00y4aromuxcsi 0 OCBOCHUIO TUCIUTUTHHBI
Ta6auna 7.1.

Copepxanue caMOCTOATEIBLHONH Pa00THI 00y4arOIMXCS

\Homep| Temvbi/6onpocul, 8biHOCUMbBIE HA CAMOCMOSMENbHOE U3)- Kon-60 | @opmul pabomut
yernue uacoe
pasoen

L Beenenune. OCHOBHbBIE MOHSTHUS U 3aKOHBI XUMHH. cobecenoBaHue,

7 TECTOBBIN

KOHTPOJIb
2. CtpoeHue aToma. 7 cobOeceqioBaHueE,

TECTOBBIN




XUMUYECKasl CBA3b. Co0OecenoBanue,
7 TECTOBBIM KOH-

TPOJIb

[lepuoguueckuit 3aKOH M TIEPUOAMYECKAsT CHUCTEMa CobecenoBanue,
7 TECTOBBIA KOH-

xuMuueckux asemMenToB [[.M.MeHneneena.
TPOJIb

CTpoeHHe KOMIUTEKCHBIX COEIHHEHMI. cobecenoBaHme,
7 TECTOBBIN KOH-
TPOJIb

Havana xumMuueckoil TepMOMHAMUKH. cobeceoBanue,
7 TECTOBBIN
KOHTPOJIb

KuneTnka 1 MEXaHN3M XUMUYECKOM pPEaKI1H. cobecesl0BaHueE,
7 TECTOBBII
KOHTpPOJIb

PacTBOpBI. co0eceqi0BaHuE,
7 TECTOBBIN
KOHTPOJTb

DIIEKTPOXUMHUYECKHE CBOMCTBA PACTBOPOB. cobecenoBaHue,
7 TECTOBBII
KOHTPOJIb

8. OEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

MMPOMEXYTOYHOM ATTECTAIIMA
Ilpumepnuie onpocel ona codecedosanus

Bapuanm 1

Tema: «OcHOBHBIE KJIACCHI HECOPraHU4YeCKHUX coeTHUHEHMIN»

1.

Kakune OnnapHbie cOeIMHEHNS HA3BIBAIOT OKCUAAMHU? YKaKUTE BO3ZMOXKHBIE CTIOCOOBI UX
MTOJTYYCHUS.

Ha geM ocHOBaHa kiaccu(UKanys OKCUIOB Ha: a) HecolieoOpa3yromure 1 coineoopa-
3ytolue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSIBISIONINE KUCIOTHO-OCHOBHYIO
JIBOMCTBEHHOCTh? Kakue peakiuu XxapakTepHBbI 111 OKCUI0B KaXKA0M U3 ATUX Tpynn?
[TpuBeauTe MpUMEPHI OKCUIOB, KOTOPBIE MPU B3aUMOACHCTBUHN C BOJAOW 00pa3yloT JiBe
kuciothl. Kak B3anmopeictByroT ¢ pactBopom Ca(OH), okcuabt N2Os, N,O3 1 NO,?
B dyem nposiBiisieTcst KUCIIOTHAS MPUPOAA TEX OKCHUIOB, KOTOPBIE ¢ BOJON HETIOCPEICT-
BEHHO HE B3aUMOJICHCTBYIOT?

HazoBuTe 0CHOBHBIE OKCHIBI, HEMTOCPEICTBEHHO B3aUMOACHCTBYOIIHNE ¢ Bogoi. Ha-
MUIIUTE YPaBHEHUS COOTBETCTBYIOIINX PEAKIIUN.

Kakwue mo xapakrepy OKCHJIbI 00pa3yroT HEMETAJUTBI U METAJIIBI B PA3HBIX CTETICHSIX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cry03, CrOs.

VY Kakoro u3 AByX OKCHJIOB OCHOBHBIEC CBOMCTBA BhIpakeHbI cuibHee: FeO mu Fe,Og;
SnO unu SnO,; ZnO wu CdO; SNO uu PO; BbO unu CaO; As,O3 miu Bi,O3?
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Tema:

B kakux ciy4asix 1Ba OKCHAa MOTYT B3aUMOJICHCTBOBATh APYT C IPYTOM U KaKue co-
€IMHEHUS TIPU ITOM 00pa3yroTcs?

Kakue okcuibl 1 Ha KaKOM OCHOBAaHUHU MOT'YT OBITh OTHECEHBI TAKXKE M K KJIACCY COJICH?
[TpuBeanTe COOTBETCTBYIONINE TIPUMEPHI.

dopmynamMu KaKuX coiei MOXKeT OBITh (P OpMabHO BBIPaXKEH COCTaB TAKUX MUHEPAJIOB,
KaK IIMUHENH, TaycMaHuT, MaraeTut? K KkakoMy Kiaccy ciielyeT OTHECTH 3TU
COCTMHEHUS?

Kak nmonyunts okcuasr CuO, CO,, SO,, P2Os, Fe,03, MgO 13 nmpocThIX U CIIOKHBIX
BEILIECTB?

[TonmyuuTe MO JABa OKCHJIAa U3 PA3IMYHBIX HCXOJHBIX BEUIECTB: a) KUCIOT, 0) OCHOBaHUH,
B) COJICH.

Kakoii okcua MOXKHO TIOJTYYUTh U3 KaxI0H KUCIoThI ciienyrortero psaa: HCIOy,,
H2M004, HzCF207?

Kak mony4ynth okcuJ IMHKA U3: a) MeTaa, 0) muHepasnoB ranMes ZNCO3 u HUHKOBOM
obmanku ZnS?

Uepes kakoil pOMEKYTOUHBIN MPOYKT, JIETKO pa3jiararollniicsi Ipu HarpeBaHHH,
MO>KHO TOJTYIHTh OKCHJ] MeTauta u3 ero coyin? [Tokaxknte 3TO Ha mpuMepax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO,—CuO; MnBr,—MnO. Kak MOxHO Jy1sI
OJIHOTO ¥ TOTO K€ AJIEMEHTa U3 OJJHOTO OKCHJIA TOJTYYUTh JPYTOH.

Kakue conu Ha3piBatoT rugpokcoconamMu? Kak ux MOKHO MONY4YHUTh, €CJIA UCXOTHBIM
BEIIIECTBOM SIBJISICTCS THAPOKCHU]T WK COJIb, Hapumep MN(OH), u Fey(SO,)3?
Hanumure rpaguyeckue popmMysibl: rumpokcoopomuaa mapranmna (11);
TUIPOKCOKApOOHATA MArHUS, THAPOKCOHUTPATA ATFIOMUHUS; TpUruapokcodocdara
KaJbIus.

B yem rugpokcocou nposiBISIFOT CXOJICTBO: ¢ OCHOBaHUAMH, ¢ coisiMu? [lokaxute 310
YPaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIHM.

[TpuBeuTE IPUMEPHI AIIEMEHTOB, KOTOPBIE BMECTO THIIPOKCOCOJIEH 00pa3yroT OKCOCOIIH.
3a cuet uero 3710 npoucxoaut? Hamuiure rpadpudeckue Gopmymbl: XJIopuaa
okcocypbMbI(11I); cynbdara okcoTuTana; XIopuaa IMOKCOypaHa.

[TpuBenute mpuMep KUCIOT, OCHOBAHHM U COJNIEH, U3 KOTOPBIX HEJIb3s MOTYyYUTh TUAPO- U
THIPOKCOCOJTH.

Kak MOXHO OCYIIECTBHUTH CJICAYIOIIHNE MTEPEXObl B IPSIMOM U OOPATHOM HAIPABICHHH:
KHUCJI0Ta —THAPOCOIb —CPEIHSS COTb —THAPOKCOCOTIh — THAPOKCUIA OKCH?
Hanumure ypaBHEHUS peakiyii, KOTOpPbIE MMOCIEIOBATENLHO MPOTEKAIOT MPH MOCTE-
nerHoM gobasienun: a) NaOH k pactBopy ruapocynbdara muHka; 6) KHCIOTHI K
pacTBOpY aTrOMUHATA KaJIHSL.

Kakumu 1Bymst crioco6amMu MOYKHO TIOTYYHTE: ) CYIb(QHI MEIU U3 METAITHIECKOM
Meu; 0) XJIopu alOMUHUS U3 METAITTUYECKOTO aTFOMUHUS?

Hanumure ypaBHEHUS peakiyii, TPy MOMOIIY KOTOPBIX IIEPEUHUCICHHbIC HIKE COMU
MoryT ObITh TiepeBeiensl B cpeaune: (CUOH),SO,4, Ca(HCO3),, [AI(OH),]2SO4,
Crz(OH)4SO4.

«Ctpoenne atoma. [lepuonnueckuii 3aK0H U MePUOAUYECKAS CUCTEMA XUMHYECKUX
asemeHTOB JI.A. MeHaeneeBay

YTto Ha3BIBAIOT IMPUHIOUIIOM HCOMPCACICHHOCTH U COOTHOIICHUCM HeOHpC,I[CJ'IeHHOCTI/I?



2. TlpumeHHMO 1M MOHATHE TPACKTOPUH JBUXKEHHS K MUKpodacTuiiam? Yem 310 onpene-
JSIeTCS ¥ KaKoe MOHSTHE €ro 3aMeHsieT?

3. 3. HeompeneneHHOCTh MOJOKEHUS dJIEKTPOHA PaBHA:

4. a) 10" m; 6) 1 em. Kaxoi OyzleT pHu 3TOM HEOIPeeIEHHOCTh B UMITYJIbCE U
CKOpOCTH?

5. HeompeneneHHOCTh B CKOPOCTH 3JICKTPOHA PaBHA 10® cm/c. Haiigure COOTBETCTBYIOIILYIO
HEOIPEIEIEHHOCTh B MIOJIOKEHUU 3JIEKTPOHA.

6. IlorpemHocTh B ONIPEICIICHIH MTOJIOKECHHUS JICKTpoHa paBHa: a) 0,5 cM; 6) 0,05 aMm.
Kaxoii OyneT npu 3ToM NOrpenIHocTs B oNpeAesieHuu ckopoctu? [l BToporo ciryuas
cpaBHHuTE AV, BBIDAXKEHHYIO B KM/C, CO CKOPOCTBIO ABM)KEHUS AJIEKTPOHA 110 TIEPBOi
op6ute bopa.

7. CKOpoCTb ABMXKEHUS AJIEKTPOHA 110 MepBoil 00poBckoit opoute paBHa 2187 km/c. Eciu
HOTPEIIHOCTD B OIPEJIEIICHUH CKOPOCTH paBHA | KM/C, TO KaKoii OyAeT pu 3TOM
IOTPELIHOCTD B ONPEEICHUN KoopAHaThl? CpaBHUTE €€ CO 3HAYCHUEM pajnyca
OpOUTHIL.

8. Cser uMeeT IBONCTBEHHYIO MTPUPOTY, TOATOMY SHEPTUS (POTOHA MOXKET OBITh BhIpAKCHA
IByMsl ypaBHeHUsiMu: E=hv u E=mc’. Haiiyiure 0TCIO/a B3aHMOCBSI3b MEXKIY JUIMHOU
BOJIHBI, CKOPOCTBIO cBeTa M Maccoii ¢orona. [Tomyunte ypaBHeHue ae bpoiins, 3aMeHuB
¢doton 110601 MuKkpouactuleil. [Touemy KOpImycKyJIsspHO-BOJIHOBOM Jyanu3m CBONCTBEH
TOJILKO MUKPOYaCTHIaM?

9. Kakoe skcniepuMeHTaIbHOE TIOITBEPIKICHUE HAIIIa TUTIOTe3a ¢ bpoiiis o BOJTHOBBIX
CBOICTBaX MUKpPOYACTHIL?

10. Yemy paBHa neOpoiieBcKas JITMHA BOJTHBI AJICKTPOHA, TBUKYIIETOCS CO CKOPOCTHIO: Q)
6:10° m/c; 6) 2187 km/c?

11. Yemy paBHa macca poToHa KpacHOTro cBeTa (X=648 uHm)? CpaBHUTE €€ ¢ Maccoi

12. smekrpona (9,11:10% r).

13. Yemy paBen ummynbe (HoTOHA I cBeTa ¢ A=485 HM?

14. Dueprus ¢poroHa paBHa 5 10" Jix. Haiizure JUIMHY BOJIHBI 9TOr0 U3iydeHus. Yemy
paBHBI IJIMHA BOJIHBI, Macca U UMITYJbC i (hOTOHA ¢ 3Heprueit 6,7 3B?

15. Ecniu atroMm remmust umeeT 3Hepruto 0,04 3B (3HEprus TEmIoBoro ABMKEHUS TIPH KOM-
HATHOM TemIepaType), TO Kakoil Oy/1eT COOTBETCTBEHHO 1€0pOiIeBCKas JUIMHA BOJIHBI?

16. YUto Ha3pIBaIOT HEprueit nonnsanuu? Kakas BenmudrHa UMeeT ¢ Hel OJJMHAKOBOE Y-
cJI0BO€ 3HauUeHHEe? B KakuX eAMHNUIIaX OHU U3MEPSIIOTCS?

17. Yemy paBHO YHCIIO BCEX BO3MOKHBIX HOHM3AIIMOHHBIX TOTEHIIMAIOB JJI1 JAHHOT'O aTOMa
Y 4TO SIBJICTCS MPUYMHOMN YBEITMUYEHUS WX 3HaUeHUH B pany: 11<I,<l3...?

18. Kak 3aBUCHT BeIMYMHA MOHU3AIIMOHHOTO TIOTEHIIMANA OT 3HAYEHUS JIJIs 2JIEKTPOHA
IJIaBHOT'O KBAHTOBOT'O UMCJIA U YEM 3Ta 3aBUCUMOCTH 00yCIIOBJIEHA?

19. Kak MO>XHO 110 3KCIIEpUMEHTAIBHO HalIEHHBIM HOHU3ALIMOHHBIM MTOTEHIIHAIaM yC-
TAHOBHUTDH HAJIMUYKE B aTOME AJIEKTPOHHBIX CIIOEB U YHCIIO 3JIEKTPOHOB, KOTOPHIE OHU
conepxat? Ilokaxure 3T0, MOJIB3YSICh 3HAYCHUSIMU 3TUX BEHYHH i1 oeprntus: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 5B.

20. Kak TOJDKHBI OTIMYATHCS IPYT OT APyra HOHU3AIMOHHBIC TTOTEHIIUAIBI ATOMOB: a)
HATpHs U XJIopa, 0) Kajus U KpUIITOHA, B) Oepuulust u 6apus?

21. Yto Ha3BIBAIOT CPOJICTBOM aTOMa K ANEKTPOHY? [[Jst KaKuX 3JIEMEHTOB 3Ta BeJIMYMHA
“MeeT HauOoublee MOJI0KUTEIbHOE 3HAaUeHUE U JIJIsl KAaKUX OTpULIaTeIbHOE 3HaUeHHe?



Kaxkue skcnieprMeHTalIbHbIE JaHHBIE YKA3bIBAlOT HA HEBO3MOKHOCTh CYIIECTBOBAHUS
MHOT'03aPSITHBIX TPOCTHIX HOHOB?

22. Kakoii BBIBOJI MOKHO CI€JIaTh O CBOMCTBAX AJIEMEHTA 10 3HAYECHUIO JUII HETO HOHU-
3al[MOHHOTO MOTEHLIUAJIA U CPOACTBA K SJIEKTPOHY?

23. Yto Ha3BIBAIOT a0COMOTHON M OTHOCUTENLHOM 3JIEKTPOOTpHUIaTeNnbHOCThI0? Kak 1o
3HAYEHUIO ATON BEJIMYMHBI MOKHO, CYJIUTh O HAPABJICHUHU CMEIIECHHUS JICKTPOHHOMN
IUIOTHOCTHU Ipy 00pa30BaHUM CBsI3En?

24. Yto Ha3BIBAIOT CTEIICHBIO OKUCIICHUS YJIEMEHTA M Y€MY paBHa MX O0IIas cymma B
MOJIEKYJIE€ U HOHE?

25. TIpu BBICOKMX WJIM HU3KUX 3HAYEHHUSX CTEIICHb OKUCIICHHUS DJIEMEHTA MOXKET ObITh paBHA
3apsily €ro CBOOOIHOTO MPOCTOTr0 HOHA?

Tema: «XuMHYECKAs CBA3L»
Memoo eanenmmnuix céazeil

1. Moser nu AJIMHA CBSI3U OBITh pABHOW CyMME PaJilyCOB JABYX aTOMOB, KOTOpBIE €€ 00-
pasytot? Ilokaxkute u 00bsICHUTE HA TTpUMepe MoJIeKyIbl Hy, 3Has, uto 1/H/=0,0531M, a
d/H- H/=0,074uMm.

2. Beruucnute 3HEpruto ¢ -cesizu C-C, ecnu cranmaptHas Temiora oopazoanust C-H u3
ra3o00pa3HbIX yriepoaa u Bojmoposa paBHa -2815 kJ[»/Monb, a sHeprus o-csizu C-H
paBHa - 411,3 xJ[>/MOIb.

3. Dueprus nucconumanuu HJ paBaa 298,4 xJIx/mMonb. MoxHo nu pasznoxuts HI Ha a1e-
MEHTBI [TPHU 00JIy4E€HUH YIbTPa(PHOIETOBBIM CBETOM A = 2:10%0 m? Kaxkyto snepruro
HAJI0 3aTPATHTB, YTOOBI pa3noxkuTh 5-10°  HI?

4. Tlouemy MakcuMasbHas KOBaJIEHTHOCTh hocopa MOKET ObITH PaBHOMU MATH, a Y a30Ta
TaKO€ COCTOSIHHE OTCYTCTBYET?

5. B pamkax teopun BC 00bsCHUTD, TOUEMY Y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOM
BaJICHTHOCTBIO €€ 3HAYCHMs pa3IndaroTcs Ha 27

6. [l KaKux 3JeMEHTOB, UMCIOLIHMX JIEKTPOHHBIC KOH(UTYpaIMU BHEIIHETO CJIOSl aTOMa
3s?p?, 4s° p*, 552 p°, 65 p° xapakTepHBI MIepeMeHHAs YETHAs M ICPEMCHHAsT HeUSTHas
BaJICHTHOCTb?

7. Ha ocHOoBaHUM pa3HOCTH JIEKTPOOTPUIIATETLHOCTH AaTOMOB 3JIEMEHTOB YKKHUTE, KaK
W3MEHSETCS CTENeHb MOHHOCTH cBsi3u B coequdenusx HF, HCI, HBr, HJ?

8. Paccuwuraiite 3¢(eKTUBHBIC 3apsIbl AaTOMOB BOAOPOJIa U XJIOpa, 00pa3yIONIMX KOBa-
JICHTHYIO TIOJIIPHYIO CBA3b, €CITH [y MOJIeKysl HC1 paBen 3,4+ 10 Kir'm, a nna
cesa3u H- C1 paBHa 1,2710™ m.

9. Kak  MOXHO OOBSICHHUTb, UYTO AMMHAK U TPUPTOPUA a30Ta, UMEIOIINE OJIMHAKOBYIO MH-
paMuIanbHyI0 GOPMY U COEPIKAIINE aTOMBI JJIEMEHTOB C IPUMEPHO OJIMHAKOBBIM
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pa3iIrureM B AJIEKTPOOTPUIIATEIHHOCTH, CYIIECTBEHHO Pa3INYalOTCs 10 BEIHUHNHE
aumobHeIXx MOMEHTOB: [ (NH3)=10,49 » 10% Kirm, u(N Fg,)=0,07-10'29 K- m?

Kak coryacoBaTh Maityto NossipHOCTb ¢Bs3u B MoJiekyse CO (1 = 3,33 10 Kim) co
3HaunTeNbHBIM pazaudreM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Jumna cBsi3u H-F pasaa 0,092 HMm, a mosisspHOCTh coctaBisieT 45%. Hatigure u/H-F/.
Y CTaHOBHUTH POCTPAHCTBEHHYIO CTPYKTYPY CICAYIOIIUX MOJICKYII:

COS, COCl,, CF4, SiFs”;
NHs;, NO,, PH?, PO,%;
st, SC|2, SF4, SOze;
Cl,0, ClO;™ ClO, 7, JOg”".

[Tokaxxute BAMSIHUE HETOAEIEHHBIX 31eKTpoHHBIX nap /HII/ Ha dpopmy monekyn BrFs,
SF4, JCly ", JFs. TlpenckaxuTe /9KBaTOpHALHOE WK aKkcHanbHoe/ pacmonoxkenne HIT.

Memoo monexkynapuslx opoumaneil.

Kak Ha ocHoBe Teoprun MO onpenessitoT KpaTHOCTh CBSI3U MEXKIy IBYMsI aTOMaMu?
[IpuBeauTe mpuUMeEpHI.

Kak teopust MO 00bscHsET HEBO3MOXKHOCTh 00pa3oBaHus Mojekyn Hey, Bey, Nej.

Kax Teopust MO 00bsicHseT: a)nunamaraeTn3m Mosiekya Ny, Fp; 6) mapamarnetusm By u
02.

CoctaBuTh 3HEpretryeckyto auarpammy MO gactury NO*, NO u NO™ u cpaBHHTH UX
KpaTHOCTb U E?

CocraButs sHepreruueckyto quarpammy MO n AO monekynst LiH Kakue opouranu B
HE SBISIOTCS CBA3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIUMHU ?

V xakoit monekyibl N, umu CO Gotbliie SHEPTHsl TUCCOIMAIIAN?

O0bsacHUTE, TOYEMY OTPBIB OJIHOTO AJIEKTpOoHa OT MoJeKynsl CO NMpuBOAUT K Ocliald-
JICHUIO CBSI3H , @ OT MOJIeKysbl NO™ k e€ ynpodHeHHO ?

Honnas cease.

Temmneparypa miasnenus: CaC1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 um,
Cd—0,09 aM. OOBSCHUTH Pa3INUUE TEMIICPATYP TUIABICHHS.

[Tpu nepexone ot CsF k CsJ Temnepatypa IuiaBieHus] KPUCTAIIIIOB YMEHbIIIAETCS.
OO0bsicHUTH HAOJIIOIAEMBIH X0J1 U3MEHEHUS TEMIIEpaTyphl IJIaBJICHUS.

OO0BacHUTH HEYCTOMUMBOCTH ruApoKkcuaoB Meau (1) u cepedpa (I).

OOBACHUTH C MO3ULIMNA MTPEICTABICHUN O MOJISIPU3AIMA HOHOB MEHBIIYIO YCTONYUBOCTD
AuCl; B cpaBaennu ¢ AuCl.



25. K2CO3 mnaButcs npu 890°C 6e3 paznoxenusi, Ag,CO; pasnaraercs yxe npu 220°C.
OOBSICHUTH YKa3aHHOE pa3IndHe.

26. BaCl, B BomHBIX pacTBOpax qucconuupyeT moiaHocteio, a HGCl, moutn He aucco-
nuupyeT. OOBSCHUTE ATO pa3Inuue B CBOMCTBAX COJICH.

27.Yrto Ha3BIBAIOT JOTOTHUTEIHLHBIM MOJSIPU3AMOHHBIM 3P pekTom? OOBICHUTH, KaK €T0
+ v
HAJNYUE B COEIUHEHUIX ng nenaet okcua HYJO menee ycroitunBbiM, ueM okcua Zn0O,
HECMOTps Ha OOJIBIIUI painyc HOHA PTYTH.

28. Kakoe coenunenue Tepmudecku 6osee ycroitunso: a) PbCO3 u CaCOs, 6) HQCl, n
PbCly, B) FeCl3 u NiCl3, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Meostcmonekynapnoe e3aumooeiicmeue.

29. Yem 00BsACHSETCS Pa3HOCTb TeMIieparyp kunenus azora (-195,8°C), kucnopona (-
183°C) u dropa (-187,9°C)? TloueMy HAMHOTO OTIIMYAETCS OT HUX TEMIIepaTypa
kuneHus xmopa (-34°C)?

30. Yem 0OBSACHUTDH PAa3HYIO SHEPTUIO BOJOPOIHBIX CBA3EH.

31. Kak u mouyeMy U3MEHSIEMCsI arperaTHoe COCTOSTHIE MPOCTHIX BEMIECTB TPU KOMHATHOMN
Temreparype B psay ¢Top-iion. Kakoe arperatHoe COCTOSIHUE TOJHKEH UMETh acTat?

32. YeM 00BACHUTH, YTO TEMIIEpATypa IUIABJICHUS BOJIbI 3HAUUTEIHHO BhIIIE TEMIIEPATYpPhI
mnaBieHus Gropoomoposa (-83°C), XOTs TUTIOTHHBI MOMEHT MOJIEKYJIBI BOJIBI
-29 -29
(0,61-10° Kun-m) mensiue, yem Monekynsl HF (0,636-10 Ki-m).

Tema: «CTpoeHue M CBOMCTBA KOMILJIEKCHBIX CO€eINHEHUI)
1. Kakue coenqnHeHns MOXHO OTHECTH K KOMILUIEKCHBIM?

2. Tlonb3ysck MONOXKEHUSIMHI KOOPAMHALIMOHHON Teopun BepHepa naiite onpenenenus
CJIEIYIOIIMM MOHSTUSAM: a) KOMIUIEKCO00pa3oBaTeb, 0) JUTraHIbl, B) KOOPIUHALIMOHHOE
YHCII0 KOMILIEKCO00pa3oBaTesi, T') BHYTPEHHSS ¥ BHEIIHAA cepa KOMILICKCa.

3. Kak ompenenstorcs 3apsii KOMIDIEKCHOTO MOHA U CTENIEHb OKUCIICHUS
KOMILJIEKCOOOpa3oBaTesi?

4. Kakas cBs3b MEXy CTPOCHHUEM aTOMOB 3JIEMEHTOB U X CIIOCOOHOCTBIO K
KoMILIeKcooOpazoBanuto? IIpuBeure npuMepsl THIMMYHBIX KOMILJIEKCOOOpa3oBaTeieH.

5. HpI/IBe,[[I/ITe IPUMCEPBI TUIIMYHBIX JIUTAHIOB. Kakue JJUTaHAbI HA3bIBAKOTCA
MOHOACHTATHBIMHU U KAKHUC HOJII/IILCHTaTHBIMI/I?

6. Kakoe BnusiHHE JOJDKHO OKa3bIBaTh HA 3HAYCHUE KOOPIUHAIIMOHHOTO YKCIIa YBEIIMYCHUE
paauyca u 3apsja: a) KOMIUIEKcooOpaszoBaresi, 0) muranaoB? Kakum cooTHOIeHHEM
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ABYX CHII, Z[eﬁCTBy}OHlHX MCXKAY HEHTPAJIbHBIM aTOMOM U JIMTAHAaMU U MEKAY CaMUMHA
JUrasgaMu, ornpeaciasaeTCsa KOOpANHAIHOHHOC quCiIo?

HpI/IBC,Z[I/ITC MIPUMCEPBI KOMINJICKCHBIX COCIMHEHMI:

C KOMIUIEKCHBIM aHUOHOM,
C KOMILUIEKCHBIM KaTHOHOM,
SIBJISIFOLIUXCSL HEAJIEKTPOJIUTAMM.
JlaliTe UM Ha3BaHUE.

I[aﬁTe OHPGIICJIGHI/IG nu HpI/IBeI[I/ITe anMepH OCHOBHBIX THUIIOB KOMIIJICKCHBIX
COEIMHEHUI.

VYKa)kuTe OCHOBHBIE BUJIbI N30MEPUHU KOMIUIEKCHBIX COeTMHEHM. [IpuBenTe mpumepsl.

Kak ¢ mo3unuii MeTo1a BaIeHTHBIX CBsI3el O0BSCHUTH 00Opa30BaHME CBA3CH MEKIY
KOMIUIeKcooOpa3zoBaTeneM u nuranaamu? Kakue opOuTanu ieHTpaaTbHOro aToMa MOTYT
OJIHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBs3eii? Uem 310 onpenensiercs?

Kakyro reomeTpudeckyro KOHQUTYpAIIO UMEET KOMIIEKCHBIM HOH MPU 3HAYCHUH
KOOPAMHAIIMOHHOTO YUCIIa KOMIUIEKCooOpa3zoBatens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIHME TUITHI THOPUIN3AIIIN OPOUTAIICH.

Kakne koMIIeKCHbIE COeIMHEHHSI HA3bIBAIOTCSl BHEIIHEOPOUTATBHBIMU U
BHYTPUOPOUTATIBHBIMU? UeM 00BSICHACTCS UX pa3InyHast IPOYHOCTD?

[To xakuM 3KCTIEpUMEHTAIBHBIM TAHHBIM HAXOASAT YUCJIO HECIIAPEHHBIX JIEKTPOHOB B
koMmiuiekcax? [IpuBenure npumepsl.

Kaxne koMIeKchl Ha3bIBalOT BEICOKOCITMHOBEIMH M HU3KOCITMHOBBIMHU? Y KaXKUTE
napamMeTpbl, KOTOPBIC ABJIAIOTCA JJIS1 HUX O6HII/IMI/I " pa3siInYHbIMHU.

Kaxkas teopus nosyunsia Ha3BaHUE TEOPUU KPUCTATUIMUECKOro nojisi? Yem oTinndaercs
oHa ot Metona BC?

Yro Takoe SHEPTUA paClICTNICHUA KPUCTA/UIMYCCKHUM ITOJICM, OT 4ETO OHA 3aBUCHT?
Kakwue (baKTOPBI ONpeACEAIOT IMMOJIOKCHHUC JIMTAHZId B CICKTPOXUMHUYCCKOM p}IIIY?

Kax TKII 06bsicHsIET 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMIUIEKCHBIX
COEUHEHUN?

Ucxons u3 TKII, 00bICHUTH OKPACKy KOMIUIEKCHBIX COSIUHEHUH.
Yro sBIIAETCS KONMYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOMIUIEKCHBIX
HOHOB?

KakoBo cooTHoIIeHIE MEKY O0IIe KOHCTAHTOW HECTOUKOCTH M KOHCTAaHTaMH,
XapaKTEePU3YIOUIUMHU OT/AENIbHbBIE CTAANH MPOLECCA JUCCOLMALIMN KOMIUIEKCHOTO HOHA?

Kakoe BrmusiHuE OKa3bpIBaeT KOMIUIEKCOOOPA30BaTENb HA CBSA3H B KOOPIUHUPOBAHHBIX
okoJo Hero Mosiekynax H,O u NH3?



23. HpI/IBeI[I/ITe MMPUMCEPHI, ITOKA3bIBAOIIHUE BJIUAHUEC KOOPAWHAIIUHU HA OKUCIIUTCIIBHO-
BOCCTAaHOBHUTEJIBLHEIC CBOMCTBA KOMHHGKCOO6paSOBaTeHﬂ.

24. CocTaBbTe KOOpIUHAMOHHBIE (hopMyibl cieayromux coenunenuit: 2NH,Cl-PtCly,
K>C,04-CuC,0y, KC'AUClg, an(CN)z 'Fe(CN)z, (NH4)4F€(SO4)2

25. Boaublit pactBop nepBoro u3omepa cocrasa Pt(SO4)(OH)2-4NH; umeer pH=7,a 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbratam ombiTa COCTaBbTE
KOpJIMHAIIUOHHBIE POPMYJIIBI 000MX N30MEPOB.

Tema: «Havajsa xumu4eckod TepMOAUHAMU K

1. Ha kakyro BeJIMYMHY OTIUYAETCS U3MEHEHUE YHTANBIINU OT U3MEHEHUS BHYTPEHHEN
sHepruu cucteMbl? B kakux cimydasx AH=AU n Qv=Qp?

2. 3aBUCHT JM U3MEHEHHE YHTAJIBIIMNA CUCTEMBI OT TEMIIEPATYPHI?

3. Kaxkue cucrembl Ha3bIBAIOT KOHACHCUPOBaHHBIMU? [louemy i1t HUX OOBIYHO OMYCKAIOT
OrpaHUYMBarolIMe yciaoBus V=Const u p=const?

4. Kakoii 3aKOH SIBJII€TCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero GopmMyaupoBKy.

5. Tlepeumncnure crneacTBus, BrITEKaroNMe U3 3aKoHa ['ecca. JIjia Kakux onpeeneHuil oHn
UCIIOJIb3YIOTCSl B TEPMOXUMUYECKUX pacuerax?

6. Cornacno npunuuny beptio (1867) xumuueckue peakiiui CaMOIIPOU3BOJIBHO MPOTe-
KalOT B CTOPOHY BBIJIEJICHUS TEIIOTHI, T.€. B CTOPOHY YMEHBILICHUS YHTANBIUU. SBIseTCS
JIM 3TO MPaBUIIO OOLIUM UM OTPAaHUYEHHBIM?

7. Kakolt ¢pyHKIMEN cOCTOSHUS XapaKTepu3yeTcs TEHACHIIHSI CUCTEMBI K TOCTHKEHHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMaJlbHas
0ecrops10YHOCTD PACIIPEeICHHUs YacTULL?

8. B uzonmpoBaHHO# CHCTEME BCE CaMOMPOU3BOJIbHBIE MPOIIECCHI MPOTEKAIOT B CTOPOHY
yBennyeHus Oecropska. Kak u3meHsieTcst mpu 3ToM 3HTponus?

9. Kak u3MeHseTCs SJHTPOIHS CUCTEMBI 33 CUET MPSIMOW U OOPATHOHN peaKIuii TPH CUHTE3E
aMMuaxa?

10. Kax u3MeHseTCst SHTPOMNHS CUCTEMBI C TIOBBILIEHUEM TEMIIEPATYpPhl, B PEAKIMIX CUHTE3a
U Pa3NIoKEHUs BEeUIeCTB?

11. Kak BausieT Ha SHTPOIHIO CHCTEMBI 00pa30BaHUE Ta3000pa3HBIX MPOTYKTOB?

12. Kak u3MeHseTCs SHTPONHS CUCTEMBI ITPH UCTIAPEHHUH, KOHICHCAIINH, YBEITUICHUH
naBieHws, (pa3oBhIX mepexoaax?

13. Iloyemy nipu TIaBJIICHUU BELIECTBA TEMIIEPATypa OCTAECTCS MOCTOSIHHON HECMOTPS Ha TO,
YTO B 3TO BpPEMsl TEIJIOTA K CUCTEME MOJBOIUTCS?

14. KakuMu 0THOBPEMEHHO JEHCTBYIONTUMU (DAKTOpaMH ONPEACIIAECTCS HAPaBICHHOCTh
XUMHUYECKOTO Tporiecca?

15. Kakyro TeHIEHIMIO CUCTEMBI BBIPAXKAET: a) SHTAJIBIMUHBINA (akTop, 0) SHTPOIUIHBIN
¢dakrop? Kakas GyHKIHSI COCTOSTHUSI CUCTEMBI Ja€T KOJTUYECTBEHHYIO XapaKTEPUCTUKY
OJIHOBPEMEHHOT'O BIMSHUS TOTO U Ipyroro dakrtopa? Kakum ypaBHEHHEM 3TO
BbIpa)kaeTcs?

16. Yro HaspiBaroT 3Hepruei [ ub6ca? Kakum oO6pazom uzmeHeHue 31oii BenuuuHbl (AG)
YKa3bIBa€T Ha TEPMOJUHAMHUECKYIO BO3MOKHOCTbh MJIM HEBO3MOYKHOCTD
CaMOTMPOU3BOJILHOTO MpoTekanus nporecca? Kakoe sHauenue AG onpezenser
PaBHOBECHOE COCTOSTHUE CHCTEMBI?
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Tema:

ITpu xakom cootHomennu AH u TAS: a) cucrema HaxoauTCs B paBHOBECHH, 0) Xu-
MHUYECKHI MPOLIECC HAIIPABIIEH B CTOPOHY IK30TEPMUUYECKON WIIH SIHAOTEPMUUYECKOM
peakiuu?

Yem 00BbICHAETCS BOZMOKHOCTh SHIOTEPMHUECKHUX PEaKIIMii ¥ TIOUYeMy OHA BO3PACTAET C
yBEJIIMYEHHEM TeMITepaTyphl?

DOHTaNBIUIHBIM WU SHTPONUUHBIM (PAKTOPOM ONpEEsIeTCs HAIPABICHNE XUMHUUECKUX
peakiuii Ipu OYCeHb HU3KKX TeMIepaTypax?

[ToueMy rpu HU3KHUX TeMIIEpaTypax U B KOHICHCUPOBAHHBIX CUCTEMaX BO3MOXKHOCTh
MPOTEKaHUs peaklnii onpeesnsieTcs B OCHOBHOM ToJbKo 3HaKoM AH? Cornacyercs au
910 ¢ mpunuunom beptino?

Bo3MokHO 111 caMOTIPOU3BOJIBHOE MPOTEKAHUE MPSIMOM peaKIMU, €CIIA IPU MOJI0XKHU-
TeIbHOM 3HaYeHuHu AS: a) AH>0, 6) |AH[>|TAS|?

Crangapraas Teruiota oopazoBanusi NH; u PH3 paBHa coorBeTcTBeHHO —46,2 1 5,0
k/[x/mMonb. Kakoif cnemyeT cienaTsh BBIBOA U3 3TUX JTAHHBIX 00 OTHOCUTEIBHOM yCTONYH-
BocT Mosiekyi NH; u PH3?

[Tpu cxxurannm rpadura odpaszoBaincs okcun yriaeposaa (IV) maccoit 8,86 r. Beraucaure
terutoty oopazosanust CO; u3 anemenToB. TemnoBoit a¢dext peakunu AH= -79,2 k][ x.
Crangapraas Teruiota oopaszoBanus MgO (x) u CO; (1) cooTBeTcTBeHHO paBHa — 601,8
u —393.5 xJlxx/monb. Ternota paznoxxkenust MgCO3; na MgO u CO, AH=+100,7
kJ>x/Moub. Micions3ys 9TH gaHHBIC, HalauTe TeroTy oopa3zoBanus MgCO3 u3
3JIEMEHTOB.

«KuHeTHKA H MEeXaHH3M XHMHYECKHX pealcunﬁ»

Peakmust unet no ypaeHeruro 4NH;3; +50,=4NO+6H,0. Kak u3MeHHTCS CKOPOCTH pe-
aKIIMH, €CJIM YBEJIMYUTD JaBieHuE B 2 paza?

Peaknus mexxny BemectBamu A u B Beipakaetcs ypaBuenuem 2A+B=2C. HavanbHas
KOHIIeHTpanus BemecTBa A paBHa 0,3 momw/m, a BemectBa B — 0,5 mons/n. Koncranra
CKOpoOCTH peakiuu pasHa 0,8 /Mo’ MuH . PaccunTaiite HavyaJIbHYIO CKOPOCTb MPSIMON
pEeaKLnu U CKOPOCTb [0 UCTEYEHUH HEKOTOPOT0 BPEMEHH, KOT1a KOHIIEHTpaIHs
BeniecTBa A ymenblnaercs Ha 0,1 Moub.

Paznoxenne N,O Ha MOBEepXHOCTH 30JI0Ta IPU BBICOKUX TEMIIEpaTypax MpoTEeKaeT 1o
ypaBuenuto: 2N,0=2N,+0; KoHcTaHTa CKOPOCTH TaHHOU peakiuuu paBHa 5 10
a/monbeMmuH nipu 1173 K. Havanenas konuentpanust NoO 3,2 mons/n. Onpenenute
CKOPOCTb pPEaKLUH MPH 3aJJaHHOM TeMIlepaType B HaualbHbIi MOMEHT U B TOT MOMEHT,
koraa pasznoxutcs 25 % N-O.

Peaknus unet no ypasHernuto 2NO+0,=2N0O,. HauanbHble KOHIIEHTPAILIUH pearu-
pyromux BemecTs 0pu1H (M0JB/11): C(NO)=0,8; C(O;) =0,6. Kak u3MEHHUTCSA CKOPOCTH
PEaKIyu, €ClIi KOHIEHTPAIMIO KHCIOPOoAa YBETHUUTh 10 0,9 MOJIB/J, a KOHIIEHTPAIUIO
okcHzaa azora 10 1,2 Moun/in?

Jokaxkure, 4TO peakiys B3aUMOJECHCTBHIS MYPaBbIHOTO ajbJeTrAa U MEPOKCH A BO-
Jopojia ¢ 00pa30BaHUEM MYpPaBbUHOM KHCIIOTHI M BOJIBI SIBJISIETCSL PEAKIHeil BTOPOTro
TIOPSIIKA, €CITHM Yyepe3 2 4 MOCe Havasa peakius 3aBepimiiack Ha 50 %, a yepes 2 u 40
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MUH KOHIIEHTpAIs MypaBbHHOU KUCIOTHI ctana 0,285 mons/n. Mcxoanbie
konnentparuu HCOH u H,O, ogunakoBs! u paBHbI 0,50 MOJIB/II.

PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKIIUU MIEPBOTO MOPSI/IKA, YIUTHIBAs, UTO 3a 25 MUH
peakuus npoxoauT Ha 25 %, T. e. mpopearupoBaia YeTBepTas 4YacTh BEIECTB.

5 -1
KoHcTanTa cKOpOoCTH peakiuu nepBoro nopsaka pasHa 2,5-10™ ¢. Kakoe konudecTBo
OCTaHeTCsl HempopearupoBaBmKnM uepes 10 1 nocne Havana peakuuu? HavanbHas
KOHILIEHTpaLus paBHa 1 Moib/J1.

CKOJbKO BpeMEHU HEO0XO0UMO Uil TPOoX0oxkaeHus Ha 60 % peakuuu BTOPOro Nopsiaka,
€CJIM IpHU TOH ke Temrieparype 3a 20 muH peakuus npotekaet Ha 30%? HauanpHbie
KOHILIEHTPALMHM HUCXOAHBIX BEIECTB OAMHAKOBBI M PaBHBI 2 MOJIB/JI.

Koncranra ckopoctu HeKoTOpo# peakiuu nipu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monp-MuH. Hailiqute TemnepatypHblit K03()(GUIIMEHT CKOPOCTH peaKLuy.

Bo ckonbko pa3 yBeIMuHUTCS CKOPOCTh pacTBOpeHus xene3a B 5 %-noit HC1 nipu no-
BBILIICHUU TEMIIEPAaTyphl Ha 32°, eciu TeMIiepaTypHbIi KO3((UIIMEHT CKOPOCTH
pacTBOpeHUs paBeH 2,87

ITpu 393 K peaxuust 3akaHunBaeTcs 3a 18 MuH. Uepes CKONbKO BPEMEHH 3Ta PEaKIMs
3akoHuuTCs npu 453 K, eciau temnepatypHblii K03 OUIIMEHT CKOPOCTH peakliii paBeH
3?

Onpenenure TeMIepaTypHbIA KOAPPUITUSHT CKOPOCTH PEAKITUH, €CITH IPU TIOHUKCHUN
TEMIEPATYpPBI, Ha 45° peakuus 3aMeInIach B 25 pas.

KoncTanTbl ckopocTu peakiuu neporo nopsiaka npu 288 u 325 K cooTBeTCTBEHHO
paBubr 2:10% 1 0,38 ¢!, KakoBbl TeMmepaTypHBbIit K039 GHIEEHT CKOPOCTH TOH Peakiun
Y KOHCTaHTa CKOPOCTH 3TOH peakiuu npu temneparype 303 K?

[Tpu HeKOTOPO¥ TeMIlepaType KOHCTAaHTa PAaBHOBECHS TEPMUYECKOM JUCCOITHAIIAN
N204=2NO, K=0,26. PanoBecHas konnenTpanus NO, paBaa 0,28 mMonb/11. Berauciure
paBHOBECHYIO U NiepBoHavYaIbHYI0 KoHIeHTparuu N,O,4. Kakas maccoBas momns B %
3TOTO BEMIECTBA MPOJAUCCOIIMIPOBATIA K MOMEHTY YCTAaHOBIICHHUS PaBHOBECHS?

[Tpu cunTese pocrena umeet mecto pasHoBecue peakiuu Cl,+CO=COCI,. Onpenenute
UCXOJIHBIC KOHIIEHTPAIIUH XJIOpa M OKCHJIA YIJIepOo/ia, €CJIM PaBHOBECHBIC KOHIIEHTPAIMH
pasubl (Moiis/n): C(Clyp) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe paBaoBecue peaknun COCIl,=CO+Cl, ycTaHOBHIOCH IPH KOHIICHTPAIHSIX
pearupyromux Berects (Mosib/1): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCcHYIO
cucTeMy J0OAaBWIH XJIOp B KOJIH4YecTBE 4 MOJIB/1. Onpe/iesIuTe HOBBIC PABHOBECHBIC
KOHIICHTPAIIUH PEarupyroIIuX BEIIECTB TOCIE CMEIICHHSI PAaBHOBECHS.

PaBHOBecHEBIC KOHICHTpAIMX BEIIECTB, YHACTBYIOIINX B PCaKIINN

CH3COOH+C;Hs0OH=CH3COOC;H5+H,0 paBubI (Monb/n): C(kucnotsr) = 0,02;
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C(cmupra) = 0,32; C(a3dupa) = 0,08; C(Boas1)=0,08. Kakumu ctanu paBHOBECHBIE
KOHIICHTpAIUU MOCJIEe CMELEHUs] pABHOBECHS BCJIE/ICTBUE YBEITUUYECHUS KOHIEHTPALUU
C,HsOH B 4 paza?

Tema: «PacrBopbD)

Kakwue BemiecTBa Ha3bIBAIOT ANIEKTPOIUTaAMH? UeM OTIUYAIOTCS UX BOJIHBIE PACTBOPHI OT
PacTBOPOB HEIJIEKTPOIUTOB?

YTo Ha3bIBAIOT U30TOHMYECKUM K03 durrenToM i? KakoB ero huandeckuii CMbICT U
METO/IbI KCIIEPUMEHTAILHOTO omnpeaeneHusi? OT kakuxX (aKTOPOB 3aBHCAT 3HAUYCHUS 1?7
Kakumu ycinoBusMu onpeenseTcss BO3MOKHOCTD IEKTPOIUTUISCKON TUCCOIUALIAN
BeniectBa? Kakas BennunHa XapakTepu3yeT HOHU3HPYIOIIYIO CIOCOOHOCTh
pactBopuTtens? [Tokaxure MexaHU3M paciiajja 4YacTHUI] pAaCTBOPEHHOTO BeIlleCTBA Ha
WOHBI.

Byner nu ogrHAaKOBOM ANIEKTpUYECKast MPOBOIUMOCTH BOJHBIX M CIIMPTOBBIX PACTBOPOB
OJIHOTO ¥ TOTO K€ BELIECTBA MPHU OJTHOU U TOH ke KoHIeHTparuu? OObsiCcHUTE.

Kakue BennYMHBI SBISIOTCS KOMMYECTBEHHON XapaKTEPUCTUKON MpoIecca dIeKTPOIIH-
THYecKo auccounamnuu? Jlaite ux onpeaenenus. Kakyto u3 HUX U MOYEMY Ha3bIBAIOT
MOCTOSTHHOW BEJTMYUHOM?

Ha xakue rpynisl yCIOBHO ACNAT JICKTPOIUTHI IO BETUYHHE CTETICHH UX JIUCCOIHAIIH?
[IpuBeauTe mpuMepsl MPEACTABUTENCH STUX TPYIII.

Kak 1 mouemy BIIMsI€T Ha CTETIEHb AUCCOLHUAIMH CIa00r0 AJIEKTPOINTA BBEIACHHE B €r0
pacTBOp OJTHOMMEHHOI'O MOHA U pa3baBieHHe pacTBopa’?

[Touemy KOHCTaHTa HIIEKTPOIUTHUECKON TUCCOIMANINY SIBIIseTCS Ooee ynoOHOi Xa-
PaKTEPUCTHKOMN JIEKTPOJIUTA [0 CPABHEHHUIO CO CTETICHBIO TUCCOIUAIINN?

Kak BnusieT Ha pacTBOPUMOCTH BEIIIECTBA BBEJICHUE B €70 HACHIIIEHHBINH PacTBOpP O-
HOMMEHHOTO MOoHa?

B kakux ciydasx MpoUCXOUT PACTBOPEHUE OCATKOB C 00pa30BaHUEM KOMILIEKCHBIX
COEJIMHEHUI?

Bbimaner iu ocaok npu ciuMBaHUU HachlmeHHBIX pacTBopoB: SICl, u CaSO,; CaCl, u
SrS047

B kakoii mocneoBaTensHOCTH AODKHBI BBINIAATh OCAIKHU, €CITU K pacTBOpaM, CO-
JeprKaliuM HOHBL: 1) Ca®*, Ba®™, Sr*" u 2) CI', I, Br', noctreneHHo NpuOaBiIsTh: K
nepBoMy pactBop Na,SO4, a ko Bropomy pactsop AgNO3?

Kakas u3 aByx coneii 6ombine pacTBOprMa U Bo cKoibKo pa3: CaSO, i BaSO,4, BaCOs
unu SrCO3z, Pbl, wnu PbCI,?

OcraneTcst 11 po3paunbiM GuIbTpaT u3-moja ocagaka PhCl,, ecau k Hemy 1006aBUTH
pacTBOp HoaMIA Kamus?

B HachImeHHOM pacTBope Pbl, KOHIeHTparws nowm HoHOB paBHa 1,310 Mous/1.
Haiinure KOHLIEHTpaLMO HOHOB Pb? B aTOM pactBope.

B naceimennom pactsope Mg3(PO4), 06semom 10 11 comepKUTCS COTb MAcCoi 3 T.
Brruncnute ee pacTBOPUMOCTD U HAMIUTE MOJISIPHBIE KOHLIEHTPALMK Ka)KI0T0 HOHA B
3TOM PacTBOPE.

Uem onpenensieTcs CTENeHb CMEIIEHUS! PABHOBECHS TUCCOIMAIIMY BOJBI TIPU PACTBO-
pPEHUM B HE COIIM, CIIOCOOHOM K THAPOIH3Y?

Bcerna nu HeMTpanbHOCTH pacTBOpA COJIM YKa3bIBa€T Ha OTCYTCTBUE THIPON3a?
OOmbsicHuUTeE.



19. JIns pacTBOpOB Kakux colieit pH umeeT Takoe ke 3HaueHue, kak ais Boabl? [TokaxuTte
st10 Ha mpuMepe NaCl u CH;COONHy,.

20. Kakue u3 coneid He OIBEPraroTCs THIPOJIN3Y, U €CITU TIOABEPTatoTCs, TO 10 KAaKOMY
tuny: K;SO4, Na,Se, BaS, RoNO3, ZnCh, K;SO3, KCIO3, HCOOK, NaC10,4, KBrO?

21. Jlns xaxoii conu pH pactBopa Oynet umets Oonbiee 3HaueHue: NaNOs nimn NaNO»,
CH3COOK wmim CH3COONH,, KCIO wim KCIO3?

22. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(PATOB, CYIb(OUTOB U CYIb(PHUIOB IIIC-
JIOYHBIX METAJUIOB 110 X CIIOCOOHOCTH K THIPOJIN3Y.

23. Kakue 1Be paBHOBECHBIE CHCTEMBI B PACTBOPaX KHCIBIX COJIEH OMPENeNsoT IS HIX
3Hauenue pH? Uto siBnsieTcss mpuuuHOMN 11es1049HO0M cpebl At pactBopoB NaHCO; u
kucioi ais pactsopoB NaHSO3?

24. Iy KakuX COJIeH THIPOIIN3 IPOXOAHT CTYIeHIMH? UeM onpeiesisieTcss uX YUCIIO H KaK
U3MEHSETCS MHTCHCHUBHOCTh THIPOJIN3a OT MEPBOM CTYICHH K IMOCIIEIHEH?

25. T[louemy ManuHOBast OKpacka (heHosndTanernHa B pacTBOpE arleTata HaTpUsi CTAHOBUTCS
0oJiee MHTEHCUBHOI NMPU HATPEBAHUH PACTBOPA U CHOBA OJIEAHEET MPU €ro OXJIAKICHUH?

26. OOBACHUTE MPUUNHY U3MEHEHHUS CTCTICHH TUAPOJIN3a COJICH MpY HarpeBaHUU UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCIMOCTH JIUCCOIMAIIMH BOJBI OT TEMIIEPATYPHI.

27.Yrto Ha3BIBAIOT KOHCTAHTOU THIpoiu3a Ke. 3aBUCUT JTU 3Ta BEJIMYMHA OT: IPUPOJIBI COJIH,
KOHIICHTPAIIUU pacTBOpa, TemrepaTypsl? UeM onpezensercs 60Jbllee Wik MEHBIIIEe
3HaueHue Ke s pa3nuyuHbIX coei?

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDBIE PC€AKIHH H IJTCKTPOXUMHUYECCKHUE ITPOUECCHD»

1. TlokaxxuTe yCIIOBHOCTb TEPMUHOB «IIPUHUMAET» U «OTIACT» JIEKTPOHBI IIPH OIpeie-
JeHuH QyHKUUN OKUCIUTENs U BoccTaHoBUTENS. [loueMy Takasi yCJIOBHOCTh BO3MOKHA?

2. Uro Ha3BIBAIOT COMPSHKEHHOM OKUCITUTEIFHO-BOCCTAHOBUTEIBHOM MapOil U CKOJIBKO MX
JIOJKHO Y4aCTBOBATh B OKMCIIUTEIbHO-BOCCTAHOBUTENBHOU peakiuu? Yemy
COOTBETCTBYET Ka)KJas U3 HUX?

3. UTo0 Ha3BIBAIOT OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIMH KO3 purmenTamu? Kakue MmeToab
CYLIECTBYIOT JUIs uX onpeneneHusn? [lokaxure CyImHOCTb Kax10ro U 00bsICHUTE, B
KAaKUX ClIydasX U [MOYeMy OJHMH U3 HUX MPEANIOYTUTEIIBHEE IPYroro.

4. MeHSI0TCSI WIH OCTAIOTCS MOCTOSHHLIMU 3apsaa u aTOMHBIA COCTaB HOHOB, YUAaCTBYIOIIUX
B OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3MOXKHO 11 MpeBpaleHue mpocToro
HMOHa B OKCOAHUOH MJTM 0OpaTHBIN mporiecc?

5. Ecnm kucnora, B3sTas B U30BITKE, YUACTBYET B PEaKIMH KaK OKHUCIUTENb MM BOCCTa-
HOBHTEIb, TO COBIAAET JIU JJIsl Hee K0d(h(PUIIMEeHT B MOJIEKYIIPHOM YpaBHEHUU
PEaKInU C OKHCIUTEIbHO-BOCCTAaHOBUTENBHBIM? Pa3bepuTe 3T ciiydyan Ha mpuMepax
B3aUMOJICHCTBUS: MEIU C pa30aBICHHON a30THON KUCIOTOM, COJISTHOM KHUCTIOTHI C
JTUXPOMATOM KaJusl.

6. OOBsicHUTE NPUYHHY PE3KOTO PA3IUUMSl OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX CBOMCTB
nByx MetayuioB 1 rpynnel [IC, Haxoasumxcs B 5-M nepHoJe.
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Hanummure ypaBHeHUs NONypeakuuii 1 HOHHO-MOJIEKYJIIPHBIE YPaBHEHUS!, KOTOPBIMHU
MOTYT OBITh BBIPa)KE€HBI IIPOLIECCHI OKUCIIEHHUS] U BOCCTAHOBJIEHUS B BOJIHBIX pacTBOpax,
UAYIIMX O CIEAYIOIINM CXeMaM:

KC10 + KJ + HSO4—
KBiOz+ HC1 — BIiCls+
KC103+ KNO; —KC1 + ...
KCIO + KJ + H,0— KC1 +

IloxaxnTe BIUSHIE Cp€AbI HA MPOTCKAHUE OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
Ha MpUMEPEC NU3MCHCHUA OKHUCIIMTCIIbHON EMKOCTHU InepMaHraHat - MOHaA.

KakuMu KUCIIOTaMU MOXHO TTOJIb30BaThCSI IS CO3/IaHUS CPEJIbI ITPH IPOBEICHUT
Red-Ox peakiuii? [Touemy ¢ 3TOI IETBI0 TPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHUCJIOTY?

CHOCO6CTByeT JIX KUCJias cpela: a) OKHCJICHHIO KaATHOHOB 10 OKCOAHHOHOB, 6) OKHC-
JIUTCIIbBHOMY HeﬁCTBHIO OKCOaHHOHOB?

Inexmpoonvle nOMEHYUAIbL U HANRPAGIEHUE OKUCTUMEIbHO-80CCHAHOEUMETbHBIX
peaxuyuii

Kakne oKHCIHUTEeIbHO-BOCCTAaHOBUTEIBHEIC CHCTEMEI HAa3hIBAIOT reTepo- U rOMOrcH-
HeiMu? YTo sIBIsIETCS HquHHOﬁ BO3HHMKHOBCHUSA CKadyKa IIOTCHIIMAJIa B CUCTEMAax
IepBoro THmna’? yI[aeTC}I JIKX SKCIICPUMCHTAJIBHO ONIPCACINUTDL €TI0 a0COJIIOTHOE 3HA4YCHHUC,
OTHOCHUTEIBHOE 3HaYeHue?

Yem AOJDKHBI OTIIMYATBECA APYT OT Apyra ABC OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHEBIC
CHUCTCMBI AJId TOro, YTOOBI KX MOKHO OBLIO HUCITOJIb30BaTh IIpu COCTABJICHUUN
raJbBaHMYECKOIro dJIeMeHTa?

Kaxkyro nndopmaruio coaepXut 3JeKTPOXUMHUECKUIN PSIJT CTAaHIAPTHBIX DJICKTPOIHBIX
MOTEHIMAJIOB O CPaBHUTENbHOM akTUBHOCTH B® u O® mertamior? [louemy oH gaeT Bo3-
MO>KHOCTb OIIeHUTh DJ]C ranpbBaHHUECKHUX 3JIEMEHTOB, COCTABIIEHHBIX U3 JIFOOBIX Map
METaJIoB?

Ilouemy BOJOPOAHBIN IEKTPO B IApE ¢ MEAHBIM IOJYIJIEMEHTOM SIBIISICTCA aHOJOM, a B
nape ¢ HUHKOM - KaToJloM?

W3 getpipex metaiuioB Ag, Cu, AU 1 Sn BeIOEpHTE TE Maphl, KOTOPBIC JAIOT HAM-
MEHBITYI0 U HanOobmyo D/]C cocTaBieHHOT0 U3 HUX ralbBaHUYECKOTO 3JIEMEHTA.

ITo xaxo#t popMyse MOKHO HANTH SIEKTPOJHBIN NOTSHIINAT METalIa TIPH JTFO0BIX
TeMIIEpaType ¥ KOHLIEHTPALUH PACTBOPA €0 COJIH, €CIIH U1l HEr0 M3BECTHO 3HAYCHHUE
¢°? Ilpu KaKuX yCIoBHAX G=(°?

Kakue n3aMeHeHHs KOHLIEHTPALUil pacTBOPOB COJIEH Ha JEKTPOJIE-OKUCIUTEINE U
3JIEKTPO/Ie-BOCCTAHOBUTEIE MPUBOJAT K YBEJIIMYEHHIO U yMeHbIeHuto JJ[C?
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TNoueMy B KauecTBe OKucuTels uemonbsyeres xpoM \VI\ B cocrase nona Cr,0;7%, a He B
2-

cocrase noHa CrO,~, u mouemy oxucierue xpoma M\ 10 xpoma \VI\ mpoBoaurcs B 1me-

JIOYHOM cpene?

Inexkmponus. Koppo3usa memannos

Kaxue 31ekTpoXuMuuecKye MpoLecchl MPOTEKAIOT Ha AJIEKTPOIaX MPH JIEKTPOIU3E
paciuiaBoB A1ekTposnToB? IlpuBeuTe npumepsl.

W3 kakuX TPOIECCOB cllaraeTcs 00Mmas peakius dICKTPOXUMHISCKOTO Pa3IoKEeHHUS
Berecrna’?

Yem oTiinyaeTcs IEKTPOJIN3 BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB OT JIEKTPOIN3a UX
paCHJ'IaBOB? Kakwne nons! n MOJICKYJIbI, HAXOAAIHUECA B BOAHBIX PaCTBOPAX conen MOr'yT
BOCCTaHaABJIMBATHCA HA KaTOAC U OKUCIIATHCA Ha aHoz[e? Hanwmmure YpaBHCHUA
COOTBETCTBYIOIIMX PEAKLIUH.

[Tpu KaKuX yCIOBHSIX U U3 KAKHX COJIEH, BO3MOXKHO, TIOJIYYHTh C IIOMOIIIBIO JIEKTPOJIN3a
OJIHOBPEMEHHO WIECJIOYb B KUCITOTY?

Haiite popmymnupoBky 3akoHoB Dapanes U UX MaTeMaTHYECKHE BbipakeHus. UTo Ha-
3pIBarOT unciiom @apanes F? YUemy paBHa 3Ta BenuunHa B KYJIOHAaX U amIiep-dacax?

Bcerna au macca BblI€TUBIIETOCS HA 3JIEKTPOJIE BEIIECTBA COOTBETCTBYET KOIUYECTBY
MPOLLIEIIETO Yepe3 IEKTPOIIUT eKTpruuecTBa? SBIsSETCS JIM 3TO HAPYILIEHUEM 3aKOHOB
dapanesn? Uto Ha3BIBAIOT BEIXOA0M 110 TOKY \BT\?

[Tpu snexrponuze pactBopoB AGNO3, CuSO,, BiCls, Haxoasmmxcst B HOCIEA0BaTEIEHO
COCIMHEHHBIX AIICKTPOIIU3epax, BBIACIWIOCH 5,41 cepebpa. Haiinure maccy
BBIICIMBIINXCS TIPH 3TOM MEN U BUCMYTA.

OnMHAKOBO JIM OTHOLIEHHUE K KOPPO3UU TEXHUYECKOTO U XUMUYECKH YUCTOI0 MeTaia’?
UYeM BBI3BIBACTCSI KOPPO3Hs OOBIUHON CTANU?

CoBmnafaet a1 cpaBHUTEIIbHAS OIICHKA CIIOCOOHOCTH K KOPPO3UH KeJie3a U ATFOMUHHS 110
3HAYCHHUIO UX CTaHI[apTHI)IX BHCKTpO[[HBIX IIOTCHIOIMAJIOB U 11O UX ITOBCJACHUIO B KOHTAKTEC
¢ BOJIOM?

Kakue cymiecTByr0T criocoObl 3alUThl METAJIIOB OT Koppo3uu? KpaTko nznoxure
CYILIHOCTb K100 U3 HUX.

Ilpumepnutit Komnaexkm 3a0anuil 0,11 KOHMPOILHBLIX PAOOmM NO OUCUUNTIUHE
Tema: «OcHOBHbBIE NOHATHUS U 3aKOHBbI XUMUH. OCHOBHBbIE KJIACCHI HEOPraHUYECKHX
coeIMHeHHI»

Bapuant Nel

Omnpenenure SKBUBAJIEHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.



2. Ir HekoToporo Metasuia coeaunsercs ¢ 8,89t 6poma u ¢ 1,78r cepsl. Haiinure sxBuBa-
JICHTHBIE MacChl Opoma u Me, 3Hasi, 4TO SKBHUBaJIEHTHas Macca cepbl 16,0r/Mob.

3. Hanummure ypaBHEHHUs peaklnii, COOTBETCTBYIOIIUX CIIEIYIOLIEH cxeme:
SiO+C Ca HCI 02 Ca3(P0O4)2
Caz(PO4), 1200°C A t°C B C D E
4. Hanummure rpadudeckue Gpopmyiisl coequHeHui 1 naifte ux Hazanus: HyO,, SNOy,

H3PO4, H25203, (CUOH)2CO3, NaH,AsO,.

5. Kakoii 06eM kuciaoposa ciiefyeT 100aBUTh K M Bo3ayxa (21% O3), uToOBI comepxa-
HUE B HEM KHUCIIOPOJAA MOBBICHIOCH 10 25%.

6. Omnpenenute GopMyiTy OJHOTO U3 KPUCTAJUIOTUIPATOB Cyib(haTa HATPUS, €CIIM €r0 Macca
[IPU TIOJTHOM 00€3BOKMBAaHUM yMEHbIIMIACh Ha 47%.

7. Hanuimure hopMyiisl coseil, COOTBETCTBYIOIIUX CIEAYIOMIMM IBOMHBIM okcuaam: Pb,O3
u Pb30O,4. HazoBure ux.

Bapuant Ne2
1. Omnpenenure SKBUBAJICHTHBIC Macchl coequnenuii: Fe;03, KH,PO,4, Cr(OH)3, H,SiOs.
2. Omnpenenute Maccy cepbl, 00pa3yromieics mpyu B3auMOJICHCTBHU CEPOBOJIOPOAA KOIUYE-

cTBOM BeniecTBa skBuBajeHTa 0,0 1moib ¢ n30bITKOM KoHIIeHTprupoBaHHOH HNO3
3. Hamnummure ypaBHEHMs peakuuid, COOTBETCTBYIOIIMX CICAYIOIIEH CXeEME:
Fez(SO4)3 —p X;—P FeCl, — P X5 — P FesOy 4—X3—p FCZ(SO4)3

4. CoctaBbTe (popMyIbl (3MIIUpUYECKHE IpaduuecKre) BCeX BO3MOXKHBIX cosiei 00pazo-
BaHHBIX T'MJIPOKCHJIOM MarHusi U XpOMOBOM KUCJIOTOM. JaliTe Ha3BaHUS COJISIM.

5. K 50mn cmecu B 2-x okcuaax yraepoja godasmwin 100Mi1 kuciopoaa u nogoxriu. B
pe3ynbTaTte peakiuu oot 00beM razoB ymeHbImmics Ha 10%. Bce 00beMbl Ta30B U3MEPSITUCH
MIPH OAMHAKOBBIX YCIOBUSAX. OmpenenuTe 00beMHBII COCTaB UCXOIHBIN CMECH.

6. ITpu TepmuueckoM pasznoxeHuu okcuaa mapraaua (IV), B3aroro maccoi 0,435r, Bbize-
JUJIICSL KUCTIOpOJ M oOpa3oBasicst Apyroi okcu Mapranua maccoit 0,382r. Kakosa ¢popmyna
9TOro okcuja?

7. qTO Ha3bIBAKOT D KBHUBAJICHTOM BGHIGCTBa? HpI/I KaxKkoM YCJ'IOBI/II/I 3KBHUBAJICHT UJICHTUYCH
caMoii YacTHUIIE BellecTna?

Tema: «Ctpoenue aroma. [lepuoanyeckuii 3aK0H M MePUOAUYECKAS CUCTEMA XHMHU-
yeckux demeHToB /.. MenaeneeBa»

Bapuant Nel

1. Yro HA3EIBAIOT MIPUHIMIIOM HEOMPEACICHHOCTH U COOTHOIICHNEM HEOIMPEACIICHHOCTH.



2. st cxonpkux AO cymma N+l1=8? Ectb 1in Takue opOUTAIN y DJIEMEHTOB TIEPUOIHYCCKOM
CHCTEMBI? ATOMBI, KAKHX 3JICMEHTOB HMEIOT HanOobIlIee 3HAYCHUE CyMMBI N+]?

3. Harmmmte snextporHo-rpadudeckue Gopmyisr: Cr, Cl+°, Te?, Th.

4. Hanumunre 351eKTpoHHbIE POPMYIIBI €111e HEOTKPBITHIX 371eMeHTOB Nel08, Nel13 u yka-
KHUTE, KAKOE MECTO OHU 3aliMYT B IEPUOJANUYECKON CHCTEME.

5. CkopocTh ABMXKEHHUS AJIEKTPOHA 10 MepBoii 00poBckoit opoute paBHa 2187 km/c. Ecnu
MOTPEITHOCTH B ONPEIEIICHUN CKOPOCTH paBHa 1 KM/C, TO KaKOH OyJeT TP 3TOM MOTPEIIHOCTh B
onpeeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAYCHUEM Paiiyca OpOUTHI.

6. IlosicanTE [IPUYIHUHY pa3jinius B BEJIMUNHAX NOHHBIX PAAUYCOB IJIA U303JICKTPOHHBIX
noHoB; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg”"); 0,57(AI*)

7. OOBsicHUTE 0c000 HU3KYIO YCTOHYMBOCTD COEIMHEHHUN P-3JIEMEHTOB 6-Tiepruo/ia B BbIC-
meit C.O.

Bapuant Ne2
1. [TpumMeHUMO 11 TOHATHE TPACKTOPHHM ABMXKEHUS K MUKpouyacThLamM? YeM 3To onpesens-

€TCs M KaKOoe MOHATHE €ro 3aMeHsICeT?

2. VYKaxkute 3HaU€HHE KBAHTOBBIX YMCEJ /IJI BHEIIHUX 3JIEKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiAKoBbIM HOMepoM 11, 14, 20, 23, 33.

3. Hanumute snextponHo-rpadudeckue Gopmysi: Pd, Zr? s?,

4. Ha ocHoBaHMM yueHHsI O CTPOEHHH aTOMa OOBSICHUTE, IOYEMY SHEPreTUUECKHUH S-
MOJIypOBEHb BKJIIOYAET OJHY OpOUTAIT, P-TIOIyPOBEHB - TpH, d-NOAYPOBEHS - NSATH U f-
IIOAYPOBEHB - CEMb. YKaXUTE MAaX YUCIIO IEKTPOHOB HA ATUX MOTYPOBHSX.

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

6. DHeprus NOHU3ALMH [IPYU MOCJIEI0BAaTEIILHOM OTPBIBE JIEKTPOHA OT atoMoB M( cocras-
nsiet: E1=733, E2=1447 u E3=7718 x/[)x/monb. Uem 00BACHUTD pe3koe Bo3pacTaHue E3?

7. Kakyro cTpykTypy 10K€H UMETh BOcbMO# niepruo? IIoBTOpsIET 71 OH MOJIHOCTHIO
cepMoM nepuoj?

Tema: «XumMuueckas CBA3b»
Bapuant Nel

1. YeM 00bICHUTH HEBO3MOKHOCTH 00pa3zoBanus 100% HMOHHOI CBA3U U YeMY IPUMEPHO
paBHa O0JIs1 KOBAJICHTHOCTHU B HaH60nee HOHHBIX 6I/IHapHBIX COGHI/IHGHI/IHX?

2. YcTaHOBHTE MPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIUX MOJICKYJ U HOHOB, OIIPEICITHB
opOuTa M IeHTpabHOTO atoma U ux tur rudpuauszanuu: NFs, NO,', PH3, PO43'.



3. Kak 10/KHBI MEHSITBCS 3HaUCHHE MOMEHTOB Jumnofei Mmonekyn B paay: a) CIF-BrF-IF; 6)
NHs-P H3-ASH3?

4. [MonsipuzyeMocTh Kakoro U3 HOHOB Oosbie: F umu Br, S% wm Te?, CI wmm I'? O6bsic-
HHUTE IPUIHHY.

5. T nns NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsicHUTH HaOMIOJaeMYt0 3aBUCHMOCTB. OOBsICHUTH pe3koe pasmumune Trur. AlF; u SiF,
CUMTas, YTO MOJSPHOCTH CBSI3U paBHOMEpHO yMeHblaetcst oT NaF k SF.

6. YeM 00bACHUTH 3HAUUTENBHO Ooiee BbicOokKe TTul. U TK. BOABI U IUIABUKOBOU KUCIOTHI
110 CPABHEHUIO C TEMHU, KOTOPbIE JOJKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DNEKTPUUYSCKUA MOMEHT JUIOJSA MOJICKYasl HyS paBeH

0,31-10'29KJ1~M, a HZSe-O,08~O'29KJ1-M. Omnpenenure, Kak OTHOCSATCS ATUHBI AUMOJIEH 00enx
MOJIEKYIL.

Bapuant Ne2

1. [ToueMy npu HaTMYUK OJHOM CBSI3M MEX1Yy aTOMaMHU OHA MOKET OBbITh TOJIBKO O-
cBsa3bt0? Ilpu kakux ycnoBusx oOpasyercs n- U 0-CBs3H?

2. Ckounbko cBsizeit y atoma cepbl B Mosiekyiie SO,Cl,, y yrirepoaa B monekyine COCl,; kak
3TO COTJIaCyeTCs C TUIIOM rudpuau3anuu’?

3. Kakas monekysa MoskeT cymectBoBath u mouemy? ClFz, FCl3, Brls, 1Brs.

4. Kak usmensercs nonspusyrouiee 1eicTBUE HOHOB S-3JIEMEHTOB BTOpOM rpymnmnbl oT Mg k
Ba 1 mouemy 3T0 NPUBOAUT K MOBBIILIEHUIO TEPMUYECKON YCTOHUMBOCTH UX KapOOHATOB B TOU
K€ MOCIIEeI0BATEIBHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTEe IPHYUHBI K3MEHEHUS 3TOM
BEJIUYNHEL.

6. Kakoe coenunenue 6omee tepmuuecku yctoiunBo? PhCO3 i CaCOg; PhCly mu
PbBr4.
7. PaccunTaiire a3 pextuBHblii paguyc noHa Na B kpucramne NaF, eciu koHcTaHTa perer-

KM €T0 paBHa 2,31-10™ u, panuyc noHa F paBeH 1,33-10™ m.

Tema: «Hauajga xummdeckoii TePMOIUHAMUKMU. KuHernka nu MexXaHM3M XHMHYE€CKHX

peakuuii»
Bapuant Nel
1. JnxpoMat aMMOHUS NIPU HAIPEBAHUM Pa3JIaraeTcs Mo peaKkuu:

(N H4)2C|'207(T):N2T(F) + 4H20(F) +Cr203(T) AH® X p= -503 KI[)K



CKOJIBKO 3HEPIUuH BBIIEINUIIOCH IPU PA3JI0KEHUH HEKOTOPOU MOPIUHU AUXpoMaTa aMMo-
HUSI, €CJIM Macca TBEpAoro octaTka Ha 10r MeHbIIle MacChl HCXOHOTO BEIIECTBA.

2. Onranbius oopazoBanus HoO,(T) U3 mpocTeix BemiecTB paBHa - 136,1 kx/Momib, 9H-
TaJIbIUS JUCCOIMAIIMN Ta3000pa3HBIX BOIOPOa U KUCIOPOAa COOTBETCTBEHHO paBHbI 432, 490
kJ[>x/Monb. Beraucnure snepruro csizu O-H B mepokcuie Bogopoa, MpUHSB YHEPruto cBsizu O-
O paBHoii - 138,07 xJI>k/MOJIb.

3. Omnpenenure AH®95 1 AU cuctembr: 4NH3(r) + 30,(r) = 2Ny(1) + 6H20(x)

4. ITpu temneparype 100°C ckopocTh 0/1HOM peakuiuu B 2 pa3za 00JbllIe CKOPOCTH BTOPOH.
TemmnepatypHblii K03 (HUITMEHT CKOPOCTHU MEPBON PEeaKLUHU paBeH - 2, BTopoi - 4. [Tpu kakoi
TeMIIepaType CKOPOCTH 00X peaKkI1ii BIpaBHUBAIOTCS?

5. Kak u3meHuTCS aBieHne B cHCTEME TiepBOHaYaIbHO coaepxkamei HBr u Oy, eciu k Mo-
MeHTy HacTyrmeHus paBHoBecus: 4HBI(r) + O,(1) = 2H,0(r) + 2Brp(r)  mpopearuposaio 10%
HCXOJHOTO KOJTMYECTBA KUCIOPO/Ia, a paBHOBECHbIE KOoHIIeHTpaluu [HBr]=0,6 momns/x;
[0,]=0,36 monb/n?

6. Bo ckonbko pa3 cieayeT yBeIMUUTh KOHIIEHTPALMIO BelecTBa By B cucreme:
2A2( 1) + Ba(r) = 2A;B(1)

UtoObl IpHU yMEHBIIEHUU KOHIIEHTpAIMY BemiecTBa Ay B 4 paza CKOpOCTb IPSMO peak-
LIUY HE U3MEHWIIACh?

7. Jnst Hekoropoit peakunn AG°>0. Kakue u3 npuBeIeHHbIX YTBEPKICHUN PaBUIIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI1 cMecH MPeodIagaroT MPOAYKThI PEAKIUH; T') B
PaBHOBECHOW CMeCH IPeodIIaIaloT HCXOIHbIE BenecTBa?

Bapuant Ne2

1. ITpu BoccTanoBnennu 80T okcuaa xemne3a(3) amoMuHreM BeinenuTes 426,3 kJx Tera.
[Ipu cropanuu 5,4 r metayuiMueckoro antoMuHus Boiienutes 167,3 xJ[x temna. Ha ocHoBanuu
9THX JIaHHBIX, UCTIONB3Ys 3aK0H ['ecca, BeruncanTe seprerudeckuii addexr npu odpazoBanuu |
MOJIb OKcHa xenesa(3).

2. AH® 5, MgO(k) u COx(r) coorBeTcTBeHHO paBHa- 601,8 u -393,5 x/[x/Monk. Temnnora
paznoxxenust MgCoz xa MgO u CO, IH=100,7 k/[x/mMomb. Vicrionb3ys 3TH TaHHbIEC, HAWIUTE
teroty obpazosanuss MgCO3 U3 311€MEHTOB.

4, Breruncnuth TemnepatrypHsbiid KO3(QPUIIUEHT CKOPOCTH PEAKIINH, €CJIM KOHCTaHTa CKOPO-
-7 -2
ctu ee ipu 100°C cocraBnsiet 6-:107, a mpu 150°C -7,2-10™.

5. Jlnst Toro uTo0s! yBenmmuuTh B 216 1 256 pa3 ckopocTh peakiuu cuaTe3a NHs, Bo ckoib-
KO pa3 HaJl0 MOBBICUTH B MEPBOM ciydae KoHUeHTpanuto Hy, a Bo BTopoMm nasnenue? Kak
WU3MEHUTCS CKOPOCTh PEAKIMU IIPU YBEJIUUEHUU faBieHus B10 pas3?

6. Cucrema C(rpadut) +CO(r) =2CO(r) AH°® =172,5 x[Ix



Haxonutcs B paBHOBecuH. YKa3aTh: a) Kak u3MeHHUTCs cogepxkanue CO B cucteme npu
NOBBILICHNUH t M IIpU HEM3MEHHOM JaBieHun? C yBeIMYEHUEM NABIICHUS IIPU HEU3MEH-
HOU Temmieparype? 6) I3MeHUTCS 71 K p MPH MOBBIIIEHUH OOIIETO JAaBICHUS U HEU3-
menHoil t? [pu yBennuenuu t? IIpu BBenenun B cuctemy karanuszaropa? OTBeT 060CHO-
BaTh.

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

YcTaHOBUTH TIPH CAEAYIOUINX KOHIEHTpauusax: (A) = 6Mouns/1, (B) = 2mons/x, (C) =
4monp/1, (J1) = 3monb/n. B paBHOBecHYI0 crctemy go00aBwmiid 4 MoJib/1 BemecTBa B. Bri-
YHCIIUTH HOBBIC PABHOBECHBIC KOHIICHTPAIIUN BEIICCTB.

Tema: «PacrBopbI»
Bapuant Nel

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

2. pH 1-110° H pacTBopa c1aboro 0JJHOKUCIOTHOTO OCHOBaHUs paBeH 9. Boruncnure KoH-
CTaHTY IUCCOLMAIIMM OCHOBAHMUS.

3. Yka3zarb, He IPOU3BOJS BBIYUCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJICH PaBHOM KOH-
nentpanuu pH 6ombire nian menbie. OTBET 000CHYNUTE UCXOAsI U3 3aKOHOMEPHOCTH U3MEHECHHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 2nekTponuToB: KySe u K;Te; NasPO4 u NagHPO,.

4, Haiinute crenens ruaponusa coieid u 3HadyeHne pH 11 ux pacTBOPOB KOHLIEHTPALIMKI
0.1monw/m: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , mpu 25°C paBHo 2:107 . Bremamaer mu ocagok AQ,Cr,07 pu cMemmBaHum
paBHbIx 00BeMoB 0,051 pactBopoB AGNO3 1 K;Cr,07? Ctenenp qucconuanuy 3THX
ANEKTpoIUTOB paBHa 90%.

6. Boruucnuts a u (H+) B 0,3M pacTtBope yKCYCHOM KHCIIOTbI (K:1,8-1O'5). Kaxkne 3Hauenus
MPUMYT 3TU BEJIMYHMHBI 11ociie 1o6aBneHus K 11 pactBopa kuciotsl 0,2mons CH3;COONa?
Koaddunument akruBHoctu noHos f(CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCI, u Pbl,, Be(OH), u Ca(OH),. OtBeT 060CcHYy#iTE HCXOas
U3 TOJISIPU3AIMOHHBIX TPEICTABICHUI.

Bapuant Ne2

1. PactBop comepsxut 0,1moib - sxkBuBasienToB (NH4)3PO,4 B 200Mit pacTBOpa. Kakosa Mo-
nspHas KoHneHTparms noros NH;* B pacteope?

2. Boruncnute pH 0,001H pacTBOopa cepHOIl KUCIIOTHI.

3. VKkasatb, He IPOU3BO/IS BHIYMCIICHHH, B KAKOM U3 PACTBOPOB JBYX COJIEH paBHOM KOH-
uenrpanuu pH Gonbiie wim Menbine. OTBET 000CHYITE HCXO/Is U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3ekTpoauToB: NaHCO3; u Na,ClO3; NaClo, u NaClO.



4, Kakue BennuuHBbI ABISIIOTCA KOJIMYECTBEHHON XapaKTEPUCTUKOM MPOIIEcca 3JIEKTPOIIH-
THYeCcKON auccounarnuu? Jlaiite ux onpenenenue. Kakyro u3 HUX U MOYEMY Ha3bIBAIOT
MOCTOSSHHOM BEJIMYUHO?

5. Haiinure crenens ruaponusa NalOs u NalO B pactBopax konrenTpanuu 0,1 momns/n. 13
MOJIYYEHHBIX JIAHHBIX CJCIIATe BBIBOJ O CPABHUTEIBLHOM CHJIC KUCIIOT, 00pa30BaBIIUX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10™".

6. Bremanaer mu BaSO,4 npu no6aBineHnn pacTBopa cepHOM KUCI0Th o0beMoM 100mi1 mpu
koHmentpanuu 0,2Mois/11. K pactBopy BaCl, Toro ke 06bema, ecitn MOIIpHast KOHIIEHTPAIHs
SKBHMBAJIEHTA 3TOT0 pacTBopa paBHa 0,2Moub/1.? Bynet nmu 106aBIeHHOE KOJIMYECTBO CEpHON
KHCIIOTHI SKBUBAJICHTHBIM WU H30BITOUHBIM?

7. Ckonbko Mok NH4Cl crienyer no6asuts k 11 0,1M pactBopa NH4OH(K=1,8~10'5) JUTS
TOT0, 9TOOBI KOHIIEHTpanus noHOoB OH™ cTana uncienHo paBaa Ka? YcmoBHo mpumem
f(NH;=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE P€AKIUH U JICKTPOXUMHYIECCKUEC IIPO-
HecChbD)

Bapuant Nel

1. 3aKOHUYUTH COCTaBJICHHE YPAaBHEHHUS PEaKUu U 110100paTh KOAPUIUEHTH IPOCTENIINM
cnocobom: SO,+H3AsO4+H,0—H3ASO5+...

2. Hanuimure ypaBHEHHs peakiyii U mogo6pars KO3 PUIHEHTHI SIEKTPOHHO-HOHHBIM Me-
TOJIOM: MnSO4+(NH4)2$208+H20—>HMHO4+...; H202+C3.0C|—>

3. CocTaBuTh B MOJIEKYJISIPHOM (hopMe ypaBHEHHE peaKLUu: [Fe(CN)e]*
4-
+H,0,—[Fe(CN)6]"+0,
4. YeMy paBHa MOJISIpHAsi Macca SKBUBAJICHTA ITEPMAHTaHATa KU KaK OKUCIHUTEIS, €CITU

9TO BELIECTBO B MPOIIECCE PEeaKIIMKU BOCCTAHABIMBACTCS: a) 10 cyibdaTa mapranmna (I1) 6) no
JTMOKCHJIa MapraHiia B) 1o Manranara kams KoMnQO,4?

5. Bbyner nu paboTtaTh raabBaHUYECKHM 3IEMEHT, COCTOSILIEN U3 BOAOPOAHBIX 3JIEKTPOAOB,
norpyxennsix B 1 u 0,11 pacteopst KOH 1ipu 25°C, ecnu kaxyiuast CTeNeHb AUCCOIUAIMH
pactBopoB KOH cootBercTBeHHO paBHbl 77 1 91%?

6. I'anpBanW4YeCKUN DJIEMEHT
(-)2Cr/2Cr3+ | H,S0, | (Pb) 3Ho/6H" (+)

o0pa3oBaBIICHiCS MPU KOPPO3HH XpOMa, ONASTHHOTO CO CBHHIIOM, J1a€T TOK CHJION OA.
Kaxkast macca xpoMa OKHCIUTCSI M CKOJIBKO JIMTPOB BOJOPOA BBIASIUTCS 32 55¢ paboThI
3TOTO AJIEMEHTA?

1. MenHblid KyJIOHOMETP COEIUHEH TOCJIEA0BATEIBHO C AIEKTPOIUZEPOM, B KOTOPOM HJIET
anekTpoin3 BogHoro pactBopa AGQNO3 Ha yroJbpHBIX 3JIEKTPOAAX (JaiTe MOJHYIO CXeMY
nporeccos, mpoucxoaaumx npu aekrponusze AGNO;). Ha kaTone B KyTOHOMETpPE BBIISIUIOCH
192r menu, a B anexTpoausepe 450r cepedpa. OnpenenuTe BBIXO 10 TOKY B AJIEKTPOJIH3EPE.



Kakoit 00beM 3aiiMET BBIIETUBIINICA KUCIOPOI, €CITH 3TOT 00beM u3MepuTh tipu 10°C u
nasieuu 9730311a?

Bapuant Ne2

1. 3aKOHYHTH COCTABIICHUE YPAaBHEHHS PEAKIIMU U 1TO100paTh KO3 PHUIUEHTH! IPOCTEHIINM
criocobom: Ho,SO4+KI+KCIO;3—KCl+1s...

2. Hanuinure ypaBHEHHs! peakiuii U 1og1o06path KodQPUIHMEHTH SIEKTPOHHO-HOHHBIM Me-
TOOOM: HZSO4+H28+KMHO4—>S+...; HN03+F882—>

3. CoctaBuTh B MOJIEKYIISIpHOM hopme ypaBHeHHe peakuuu: NoHa+1,—No+I.

4, Kakyro Maccy amoMuHUS MOKHO OKHCITUTE ¢ omoisio 0,11 0,258 K,Cr,07 mo peakuu
Al+K,>Cr,07+ HzSO4—>A12(SO4)3+Cr2(804)3+K2804+ H,0.

5. BJIC ranpBanndeckoi menu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/X
1/a=85%/AgNO3(+)=0,085B. Omnpenennure KOHIEHTPALMIO SJIEKTPOIUTA TIPHU MOJI0KUTEILHOM
ANEKTPOJE, ecii K03 HUIIMEHTHI aKTUBHOCTH HOHa cepedpa B pactBopax AGNO; mpu
OTPULIATETILHOM U MOJOXKUTENBbHOM 3J1eKTpojie paBHbl 0,945 u 0,750.

6. [Tpu paGoTe raJbBaHMYECKOTO JIEMEHTA
(-) 4A1/AA1 | H,0, O; | (Cr) 120H/6H,0, 30, (+)

00pa3oBaBIIETOCS MPU KOPPO3UH ATTFOMHHHS, KOTOPBIM HAXOAUTCS B KOHTAKTE C XPOMOM,
3a 1muH 20c ero paboThl Ha XpOMOBOM KaToJie BoccTaHoBuiiock 0,034u1 kucnopona.

OHpe,Z[eJ'H/ITC, HACKOJIBKO YMCHBIINJIACH IIPHU 3TOM MaccCa aJIIOMUHHUEBOTO JJICKTPOJa U
Y€MYy paBHa Cujia TOKa, MPOTCKUICTO I10 BHEIITHEH OCIH IraJIbBAHHYCCKOT'O 3JICMCHTA.

7. UYepes cepeOpsHBIN KYJIOHOMETpP MPOMYCKAI TOK B Te€YeHHE 34. AMIEpMeTp MOKa3bIBall
cuiny Toka paBHyto 0,9A. Haiitu % norpenrHocTtu, 1aBaeMblii aMIIepMETPOM, €CITU 3 3TO BpPEeMs
B KyJIOHOMETpE Ha KaTojie Bbieauiioch 12,321 cepedpa.

Tema: «CTpoeHHe U CBOICTBA KOMILJIEKCHBIX COCTUHEHMII»
Bapuant Nel

1. HasBath komiuiekcHbie coequnenus: Ba[Cu(C,0,),], [Co(NHs),(en)(Cly)]Cl,
[PtCI,][AUCly].

2. Hamucats popmynst: a) rerpaitoqonanat(Ill) nagus™); 6) xmopua OpoMaTeTpaaMMu-
HakBaxpoma(lll); B) TppaMMHHXJIOPOIMHUTPOKOOATIBT.

3. MoskHo 1 ocaauts noust Ni%+ u3 pactsopa Ko[Ni(CN)4] o6bemom L u C=0,1
Moutb/ TP, copeprkamero 0,2 Monb KCN(a=80%), eciu goGasuts 10 Mois cynbduna
ammoHus? [Ipy Kakoi MT KOHLIEHTpAUK CyNb(pUaa aMMOHUS HAYHET BHINAJIaTh OCaI0K?

(ITP(NiS)=2-10%).

4. OmnpenenuTe THIT THOPUIM3AINY B CICAYIONIMX KOMIUICKCAX, a TaK ke U300pa3uTe ux
reomerpudeckyto popmyny: [AuCly] ; [PtCls] .Uemy paBHBI X MAarHUTHBIC MOMEHTBI?



5. JJist oca<ieHus XJIOPUI-UOHOB, COCTABIISIOIINX BHEITHIOK chepy KOMITJICKCHOTO CO-
enunenust, u3 100ma 0,02m pactBopa coenunerus CrCls-5H,0 morpedoBanocs 20mit

0,2m pactBopa AgNOs. Ilo pe3ynbraTam 3TOrO OIBITAa COCTaBbTE KOOPAWHAIIMOHHYIO (OPMYITY
COEIMHECHHUS M HA30BUTE €TO.

3+
6. C nmuragaaMu ciaaboro Win CUIBHOTO HOJIS KOMIUIEKCHI CO ~ ABISIOTCS CUIBHBIMHU

2+ .
OKHCIUTEISIMU, @ KOMIUIEKCH CO”" IIPOSIBIISIIOT BOCCTAHOBUTEIbHBIEC cBoMicTBa? Kak 3T0
o0wsacuser TKII?

BapuanT Ne2
1. Hassats komrutekcusie coequaenust: Nax[Zn(OH),], [Ni(H20)6](NOs)2, [Co(EN)3(NO3)s].

2. Hanucats popmynsi: a) ammunnentanuanodeppat(ll) mvarpus; 6) quruapokcoreTpa-
xnoporiatuHat (IV) aMmMmoHnus.

3. K 0,2m NiSO4 no6aBunu paBHsiii 06eM 2M NHs, Boranciuts [Ni]*+, ecim cantath 9o B
pacTBope oGpasyercst komruiekcslii noH [Ni(NHz)e]*+.

4- . 4-
4. B xommuiexcax [CO(NO3)s] ™ 1 [Ni(CNS)g]™ nuranasr 00671a1a10T CHIILHBIM MTOJIEM.
CocraBbTe SHEPreTHUECKYIO cXeMy oOpaszoBaHus cBs3eit (Mmeton BC) B 3THX KOMILTIEKCax U
YKa)KMTE€ MarHUTHBIE CBOKWCTBA KOMIUIEKCOB.

5. Omnpenenure KOOPIUHAIIMOHHOE YUCIIO (X): [Fe”FX]'(X'Z); [Fe“CIx]'(X'Z).

6 7
6. Kaxkas snexkrponnas konpurypanus, d” wiu d', naet 6onpiiee 3Hauenne Ecygr s
OKTa3pUYECKHUX BHICOKOCIIMHOBBIX U HU3KOCIIMHOBBIX KOMILIEKCOB?

Kpumepuu OUEHKU omeema cmydenma npu 6blnNOJIHEHUU KOHmp0JleOIZ paﬁombl

HeHKa TpeOoBanus K 3HAHUAM

OTIIMYHO IPUBEICHBl IIOJIHBIC IPABUJIBHBIC PEIICHUS, OTBETHI I'PAaMOTHO
apryMEeHTUPOBaHbI

XOpO1LO JIOTIYILIEHbl HE3HAUYUTEIIbHBIE ITOTPEIIHOCTH IIPU OTBETaX Ha BOIIPOCHI,

aprymMeHTaius Obljia He OJTHOMN

YAOBJICTBOPUTEIBHO B OTBCTAaX Ha HEKOTOPBIC BOIPOCHI NOMMYIICHBI prﬁble OH_II/I6KI/I, 4acCTb
BBIBOAOB HC apTYMCHTHUPOBAHA WK apI'YMCHTHUPOBAHA HCIIPABHUIIBHO

HEeyJIOBIEeTBOpUTENbHO | OTBeThl Ha 50 u Oonee % BOMPOCOB OWIMOOYHBI, OOIBIITMHCTBO
BBIBOJIOB HE apI'yMEHTHPOBAHbI WIIM apTyMEHTHUPOBAHBI HEMTPABUIIBHO

Hpumepnble sapuanmbsl mecmoeblx 3a0anuil




Tema: «OCHOBHBIE KJIACCHI HEOPTrAaHUYECKHUX COeTHMHEHM D)

Bapuant Nel

1.

dopmyra KpucTawioruapata cyibdara HaTpus, Macca KOTOPOro npu 00e3BOKUBAHUH
yMeHbIIMIach Ha 47%

1) Na;SO4 * 2H,0  2) Na,SO4 * 7TH,0
3) Na,SO4 * 5H20 4) Na,SO, * 6H,0

KapOonar kanus pearupyeT B pacTBOpe C BellecTBaMu Habopa

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

3) BaC1,, HNO3, Rb,SO,  4) KHSO,4, NaOH, SO3
OnHOBpEeMEHHO HE MOTYT HaXOJAMUTCS B pacTBOPE BelllecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO4

3) NaClu H,SO;,  4) NaOH u K,SO4

OnHOBPEMEHHO B PACTBOPE MOT'YT HAXOJUTCS MOHBI

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

VY cTaHOBUTE COOTBETCTBUE MECXKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kucioTa A: B3aMMOJIEUCTBHUE C COJISIMU MEJIU ¢ 00pa30BaHUEM OCaJIKa

2: ruapokcun Hatpusi b: B3anmoaeicTBe ¢ cosiMu Oapust ¢ 00pa3oBaHUEM OCaIKa

3: cosistHasg kucinoTa B: B3anmozaeicTBHE C cepoil MpU HAarpeBaHUU

4: cynbdat amoMuHUS I': B3anmoselicTBHE ¢ IMHKOM ¢ 00pa3oBaHUEM BOJOpPOaA

KosmdecTBo BO3MOKHBIX colieit oOpazoBanHbIXx H3S04 u AI(OH)
14 2)1 3) 2 4) 3 5)5

Bapuant Ne 2

IMuapun onHOBaNEHTHOTO MeTasuia coaepxkut 12,5% Boaopoaa mno macce.
1) cepebpo  2) Harpuii 3) nuTHii 4)30110TO

Jmokcun yrieposia MOKeT pearupoBath ¢ BelllecTBaMu Habopa

1) CaO, (NH,4),CO03 pactBop, HNO3; 2) Na,CO03 pactop, Mg, C (kokc)
3) KOH, H,S04, pactsop BaCl, 4) CuS04, NH3, NaOH
OnHOBpEMEHHO HE MOTYT HaXOJHUTCs B pacTBOpE BellecTBa Habopa

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

3) Ba(N03)2 u Ki 4) Ba(N03)2 u H,SO,

Kuciyro conbs MOKHO MOJYyYNUTh B BOJHOM Cpesie PU B3aUMOIECTBUN
1) LiOH u HBr 2)CsOH u P,05

3) Mg(OH), u HCOOH 4) AIOH)3; u N2O3



5. OI[HOBpCMeHHO B pacTBOpPC MOI'yT HAXOAUTCA NOHBI

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

2) Ag*, Ca**, Br, NO3
3) Zn*  NH,", OH ", I
4) Cu®*, AI**, CI', SO~

6. YCTaHOBHUTH COOTBETCTBHE MEXKY BEIIECTBOM M CIIOCOOOM €r0 paclio3HAHMS

1) 1:yrnekucinsiii ra3  A: BO3ropaHHe TJICHOLICH JTyUUHBI

2) ammmuak b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
3) KkuciI0poa B: momyTHeHUE U3BECTKOBOM BOBI
4) Bomopon I': i3MeHeHne OKpacKu BIAKHOW WHIUKATOPHOU OyMakKKu

7. YCTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBOM U CBOMCTBaMH:

1) a3oTHas KucioTa A B3aUMOJICHCTBHUE C CONISIMU MEIH ¢ 00pa30BaHHEM
ocajka

2) THOPOKCUI HATpusi  bB: B3auMojeicTBUE ¢ COMsIMU Oapus ¢ 00pa3oBaHUEM
ocajika

3) consHas KUCIOTA B: B3auMoelicTBre ¢ cepoii mpu HarpeBaHUM

4) cynbdat amomMuHus [': B3aMMOICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbraTe crneayonmx npeBpauieHui

5i02+C Ca HCl 0z Ca3({P04)2

Ca3(PO4)2 X1 Xs X3 Xa
Xs
o0pa3yeTrcsi KOHEUHBII MPOIYKT Xs

1) Ca(HPOJ), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,0;

Tema: «Crtpoenne aroma. Ilepuogmueckuii 3aKOH M TMEepPUOAUYECKAs CHCTeMa
xumudeckux 3jeMenToB .M. MenaeneeBa»

Bapuant Ne 1
1. M3031eKTpOHHBIE ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe®*, Fe**  4) Co*, Mn
2. DnexTpoHHast eMKOCTh T -1oaypoBHs
1)14 2)6 3)18 4)10
3. DHeprusi CpoJICTBA K DJICKTPOHY B IIEPHOJIC

1) He u3MeHsieTCsT  2) yMEHbIIaeTcs



3) yBenuunBaeTcsi  4) OCTalOTCA MOCTOSHHOM

4. Pa3zpemieHHBII HAOOP KBAHTOBBIX YHCEN AIEKTPOHA

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

5. Haumensmmit paanyc uMeeT HOH
1) Cs™ 2) Ba*" 3) Te?4) I

6. Mogens atoma, coznanHas D.Pe3zepdhopmaom Ha3pIBaeTCs

7. Ywucno ypoBHE y aToma orpenesnseTcs KBaHTOBBIM YHCJIOM

8. DHeprus oTpbIBa 2JIEKTPOHA OT aATOMAa HA3bIBACTCS YHEPruen

9. Ecnu 371eKTpoH AenaeT BeIoop Mexay 4d U 5 S aTOMHOM OpOUTAIIBIO, TO ATOM COJICPIKHT
-3JICKTPOHOB

10. YcTaHOBUTH COOTBETCTBUE MEXKY 3JIEKTPOHHBIMU KOH(MUTYpAIIUSIMU M XUMUYECKUMU
YacTUIIAMU

1: 1s°2s%2p°3s°3p*  A: Na'
2: 1s%25%2p®3s%3p°  B: N

3: 15%25%2p° B: §%
4: 15%25%2p° I: Al

11. PacnionouTh B IPaBUIIBHOM 11OCIIE10BATEIbHOCTH 3aII0JIHEHUS SHEPTeTUYECKUX
IIOJYPOBHEHN B aTOMax

A:5s b:4d B:3d TI:5p H:6s E:4p
Bapuant Ne 2
1. M30saeKTpOHHBIE AaTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
2. Hab6op kBanTOBBIX uncen N =3, 1 = 1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OamHakoBOE KOJIMYECTBO 3JIEKTPOHOB Y HOHOB
1) Ba**, Mg®*, Cd**  2)Ba’+, I, Te* 3)Hg™,I,Sn  4) I, Ccd*, sn*
4. DIeKTpOHHAsl eMKOCTh { -0 ypOBHS
1)6 2)14 3)10 4)18
5. DHeprusi HOHU3aIUH B TPYIIE

1) He u3MeHsieTcst  2) YBEIUYHUBACTCS



6.

7.

8.

9.

3) yMeHbIaeTcs 4) 0CTarTCs MOCTOSHHON
AToMHBIC opOUTanu Aa0T cymmy N+ 1 =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 65

Yuciao HCCIIaPCHHBIX JJICKTPOHOB B ATOMC XpOMa B HCB036Y)KJICHHOM COCTOSAHHNH

Oueprus noHuzaruu aroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThst SHEPTHS
WOHM3AINH PE3KO BO3pPACTAET U3-3a OTPhIBA AIIEKTPOHA

9.Ywucno opburaneit y atoma onpeaesieTcst KBAaHTOBBIM YHCJIOM

10. YcTaHOBUTH COOTBETCTBUE MEXIY JICKTPOHHBIMUA KOH(PUTypaUsIMU U XUMUYECKUMHU

qacTuuuaMun

1) 15°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: «XumMuueckas CBA3L»

Bapuant Ne 1

1.

B psny Bomopoanbix coenuaenuii anemenToB VI A rpymmsr: H,O — H,S- HpSe
MOJISIPHOCTH cBsi3u D — H:

1) yBenmuumBaeTcs

2) HE U3MCHSETCS

3) yMmeHbLIaeTCs

4) cHayaia yMEHbIIIACTCS, IOTOM yBEJINYUBACTCS

TonbKO KOBaJICHTHAS CBSI3h KMEET MECTO B COSTUHEHUH ¢ (HopMyItoit
1) Ba(OH), 2) NH4NO;3; 3) H,SO, 4) Li,CO3
AToMm yrnepoja B BO30YKIIEHHOM COCTOSTHMH 00pa3yer:

1) yeThIpe KOBAJICHTHBIE CBSI3H, 3@ CYET YEThIPEX HECMAPEHHBIX IEKTPOHOB

2) TpH CBsI3H, 33 CUCT JBYX HECIAPEHHBIX 3JICKTPOHOB M HETOICICHHOMN JIEKTPOHHOM
napsl

3) HH OJTHOH, aTOM YIJIepOoa B HEBO30YK/IEHHOM COCTOSIHUM XMMHUUYECKUX CBSI3eH HE
oOpasyer

4) 1Be CBsi3M, 33 CUET JABYX HECHAPEHHBIX JIEKTPOHOB

BeriectBo, KOTOpOoe HE MOT'YT 00pa30BbIBATH BOJOPOIHYIO CBSI3b
1) H,O 2) HF 3)HN; 4) HI

Sp3 m6p1/1;[1/13au1/1;{ pean3yCTCAd IMMOJTHOCTBIO



1)SO, 2)CHs  3)SOs 4) C10°

6. YcTaHOBUTH COOTBETCTBHE MEKIY (PU3NUECKIMU CBOWCTBAMH U THIIAMHU
KPUCTAJUIMYECKUX PELIETOK:

1: KOBKOCTBH

2: HM3Kas TeMIeparypa KUIEHUs

3: BBICOKAsi TBEPAOCTD

4: siekTpuuecKas mpoBOJUMOCTh pacTBOpa
A: atoMHas

b: meTammueckas

B: nonnas

I': monekynsipHas

7. YCTaHOBUTH COOTBETCTBHE MEXKTY THOpUIM3AIIMEH U MOJICKYJIONW WU YaCTHUIICH

1) sp A: BeCl,
2) sp? B: CO5*
3) sp® B: NF;
4) sp’d I': PFs
I: PFg
E: XeFs
Bapuant Ne 2

1. BemiecTBO ¢ MOHHO# CBsI3bI0 UMeEET HopMyITy

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

2. ATOMHas KpuCTaJJIMYecKas pelieTka xapakTepHa JJis
1) anromuHus ¥ KapOuaa KpeMHUs

2) cepwl H Hoaa

3) okcuaa KpeMHHUS U XJIOpUAa KaJlns

4) anmasa u 6opa

3. sz TUOpUAN3AIUS peaTnu3yeTcs MOTHOCTHIO

1) SO, 2)S0O3; 3)CH; 4)CIO 5)CIOy

4, YcTaHOBHUTH COOTBETCTBHUE MCXKY BCIICCTBAMU U BUJAAMU XAMHYECKOH CBSI3U B HUX 1

BOJIb(pam A: KOBaJICHTHas MOJIsipHas ajiMa3
anmas b: xoBasleHTHas1 HEMOJIApHAs aMMHUAK
aMuak B: meTamnugeckas

IIOBapeHHAas COJb I': mnonnas

5. YcTaHOBHTH COOTBETCTBHE MCXKAY BCIICCTBAMU U TUIIAMH KPUCTAINIMYCCKUX PCIICTOK



er'IeKI/ICJ'IHﬁ ras A: nonnas

KapOOpyH/I b: monexkynspHas
HUKEIIb B: metannuueckas
areTaT HaTpHs I': atomuas

6. YCTaHOBHTH COOTBETCTBHE MEKIY THOPUAM3AIUCH U MOJICKYIION

1. sp° A OF, B: SFe
2:  sp? B: BF; I: SF,:
3 spid? E  XeFs JI: BeCl,
4:  spd

4:  spid

Tembi: «Hauana xumuueckoii TepmoanHaMmukn. KnHeTnka 1 MexaHu3M XUMHYECKOM
peakumum»

Bapuant Ne 1

1. Bo ckombko pa3 yBenmuuurtcs ckopoctsh peakuud Hy(r) + lo(r) = 2HI(r) mpu yBennyernn
JlaBJieHus B 3 pasa

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

2. Tlpu remneparype 90°C peakius nporekaet 1 muH. [Ipu Kakoi TeMriepatype peaxius
3aKOHYHTCS 32 19 21MuH, eciu TeMIiepaTypHbIi KO3 UIIHEHT paBeH 3

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

3. Xwumwnyeckoe paBHoBecue peakiuu ZNn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmectuTcs
BIIPABO MPH MOHWKCHUN

1) konneaTpanuu H,S
2) xonneHTpauuu Hl
3) naBieHust

4) TeMmiepatypbl

4. Xumwuueckoe paBHoBecue peakuuu Zr(7) + 2C1,(r) = ZrCly(r) + Q cmeraercst BipaBo
npu

1) NOBBIIIICHUN JTABJICHHUS
2) noBbltieHuH KoHIeHTpanuu ZrCly
3) 1OTOJHUTEILHOM BBEJICHUN ZI

4) NOBBILIEHUH TEMIIEPATYPHI



5. B romorennoii cucteme 3A(r) + B(r) = 2C(1) + D(r) paBHOBECHbBIE KOHIIEHTPALIUH
BemecTB (Moub/1) coctaBmin: A - 0,03; B - 0,02; C - 0,004. NcxonHast KOHIICHTpAIIHS
BeriecTBa A (MOJIB/JT) paBHA

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

6. U3 2 monp CO u 2 mons Cl, obpazoBanock npu HeKoTOpol Temneparype 0,45 mMoib
COC1,. Koncranra paBaoBecus peakiuu CO + C1l, = COCLy(r)

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

7. CranpgaptHas Teruiota oopazoBanus MgO (k) u CO; (1) cooTBeTCTBEHHO paBHa -601,8 u
- 393,5 xIx/monb. Ternora paznoxenus MgCO3z na MgO u CO, AH = 100,7 xI>x/MOb.
Terutora oopaszoBanus MgCO;

1) -1096 x/Ix/monb. 2) -1006 xJ]x/Monb.
3) -996 xJIx/mMonb.  4) -876 k]JIx/MOb.

8. TGHJIOTa, KOTOpas norjiomacTcCsa Wi BbIACIACTCA MPU pa3JI0KCHUN XUMHUYCCKOTI'O
COCAMHCHUS KOJIMYCCTBOM 1 Momb Ha MPOCTHIC BCUICCTBA HA3BIBACTCA

9. Ecnu ckopocTh MpsMON peakiiuy paBHA CKOPOCTH OOPATHOW PeaKIMM, TO HACTYyIaeT
XUMHUYECKOC

10. 3aBHMCHUMOCTb CKOPOCTH peakLUH OT TEMIEpaTyphl ONpeAeseTCs IPABUIOM

Bapuant Ne 2

1. Bo ckombko pa3 yeenuuutcs ckopoctsb peakiuu CaO(1) + CO,(r) = CaCOs(y) mpu
YBEJIMYEHUH JIaBJICHUS B 3 pas3a

1) B9 pa3s
2) B8pa3
3) BO6Dpas
4) B3 pa3
5) He U3MEHHUTCS

2. Bo CKOIJIBKO pa3 yBEITMUUTCSI CKOPOCTh peakiuu npu HarpeBanuu ot 75°C mo 115°C,
€CJIM TeMITEPATYPHBIN KOA(PPUIMEHT paBeH 2

1) B2 pa3
2) B4 pa3
3) B8 pa3
4) He U3MEHUTCS

5) B 16 pa3
3. Tlpu MOBBIICHUHN JABICHUSI XUMHYECKOE PABHOBECHE CMEIIACTCSI BIIPABO

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



3) 2NF(r) + 3Hy(r)= 6HF(r) + No(t)  4) CHa(r) + 4S(r) = CSy(r) + 2H,S (1)

4. Xummnueckoe paBHOBecue peakimu 4FeSy(1) + 110,(r) = 8S04(y) + 2Fe,0s(t) +Q
CMECTHTCS BIIPABO IPU

1) MOBBIIICHUH JaBICHUS
2) noBbIlieHUU KoHIeHTparmu SO,

3) nonoaHKuTENbHOM BBeacHUH Fe,03
4) MONOJIHMTEIILHOM BBeJicHHH FeS,

5. B romorennoii cucreme Hy(r) + I2(r) = 2HI(;) paBHOBECHBIE KOHIICHTPAIIUN BEIIECCTB
(Monw/im) coctaBuu: HI - 0,02; I, - 0,05; H, - 0,03. MicxoaHasi KOHIIEHTpAIHS BOAOPO1a
(MonB/1T) paBHA

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

6. B romorennoi cucteme 4HCL(r) + O,(r) = 2H,0( 1) + 2C1; paBHOBECHBIE
KOHIIEHTpaIuu Bemects (Monw/n) coctapunu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
VcxomaHast KOHIIEHTpAIHs KKCIIopoaa (MoJIb/1T) paBHa

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

7. Tlpu cxxurannu rpadura odpazoBasics okcu yriaeposaa (1V) maccoii 8,86 r. TermoBoi
addext peakmmu AH = -79,2 x/[x. Terora o6pazoBanus CO,

1) -393,3 kJIx/MOb

2) -358,4 xJI>x/MOJIb

3) -335,5 xJIx/mMonb

4) -326.,4 xJIx/MoIb
8. Termnora, KOTOpas MOTJIONIAETCS M BBIIEIIACTCS TP 00Pa30BaHMH XUMHUYECKOTO
COEIMHEHHUS KOJMYECTBOM BELIECTBA | MOJIb U3 IPOCTHIX BEIIECTB IPH 3aaHHBIX
YCIIOBHSIX Ha3bIBAETCSI

9. CwmenieHrne XMMUYECKOTO PAaBHOBECHS OTPEEIICTCS MMPUHITATIOM

10. MunuManbHas n30bITOYHASI SHEPT U, KOTOPOU JOKHBI 00J1aJaTh MOJIEKYJIbI, YTOOBI
peaKuus MeXy HIMH CTajla BO3MOXXHOM Ha3bIBACTCS

Tema: «PacrBOpbI»
Bapuant Ne 1

1. Cwmemanst 100 T 20%-noro pactBopa u 50 T 32%-HOT0 pacTBOpa HEKOTOPOTO BEIIECTBA.
KoHueHTpanus noay4yeHHOTO pacTBOpa

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



2. Jlns nonydenus: 9%-HOro pacTBOpa CONSIHOW KUCIOTHI Ha0 pactBopuTh 67,2 1 HCI B
BOJIE MacCOU

1) 1,107kr  2)0,505kr 3)0,987kr 4) 1,227 kr

3. Vpasuenmio 3Ag" + PO, = AQg3PO,4 cooTBETCTBYET B3aMMO/ICHCTBUE
1) AgNO; ¢ NaPO4 2) Ag,0 ¢ H3PO,
3) AgNO; ¢ H3PO, 4) AgCl ¢ NasPO4

4. KuCIOTHOCTBH pacTBOPOB COJIEH C OAMHAKOBOM MOJISIPHON KOHIIEHTpAIHeH
YBEJIMYMBAETCS B PALY

HUTpPAT KaJHsl, CHIIMKAT KaJus
OpoMHU KaJTBITUS, OPOMHUT] ATFOMUHUS
XJIOpUJ KaJust, (GTOPUI Kanus
XJIOPHJ JIUTHUS, XJIOPH]T KaJIUs

5. Xnopun 6apust maccoii 41,6 r pacTBOpuiu B BoJe. B momydeHHOM pacTBOpe COACPKUTCS
0,35 momb xstopua-noHOB. CTENEeHb TUCCOIUAIIIN XJIOpHIa Oapus

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

6. Ecnu koHIEeHTpalus pacTBopa ruapokcuaa ammonus paBaa 0,1M u K, = 1,76*10°, to
€ro CTeNeHb HOHU3AIUH (Oly;0) COCTABUT

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

7. Ecnm xoHUEHTpamus HoHoB Bogopona [H'] n anerar-nonos [CH;COO] B 0,1M pacTBope
yKcycHOH kucinoTel paBHa 0,00132 Mob/I1, TO €e KOHCTaHTa HOHHU3AIHH

1) 1,74*10° 2)1,76*10* 3)1,78*10" 4)1,74*10™*
8. KonnenTpamuio noHOB Bojiopoja B pactBope nipu pH = 4,32 paBHa
1) 4,78%10* 2) 4,76%10° 3) 4,74*10° 4) 4,74*10°

9. AkTHBHas KOHILIEHTpalus aHHOHOB don- B 0,01 M pactBopa ruapokcuzaa kanust KOH,
YUUTBIBasi HOHHYIO CHJIy pacTBOpa paBHa

1) 9*10°  2)8*107 3) 7*10°  4)6*10°

10. Koncranra ruaponusa, crenens ruaponusa u pH 0,1M pactsopa comn HCOONH,4
(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 1 8,54  4)5,75*10™%°, 0,345 1 6,62

Bapuant Ne 2



1. K 100 ma 96%-Hoii cepHoii kucnots! (p = 1,84r/mi) npudasunu 400Mi1 BOJbI, MOITYUUICS
pacTBOp MWIOTHOCTHIO 1,225 r/Mi1. MonsipHast KOHIIEHTpAIUsl pacTBOpa

)3,78M  2)221M  3)2,57M  4)4,02M

2. 13400 r 20%-HOTO pacTBOpa MPH OXJIAKACHUH BBLICTIIOCH SO T pacTBOPEHHOTO
BelecTBa. MaccoBas J0JIs BEIECTBA B OCTaBILEMCS PACTBOpPE

1) 8,6 % 2)6,3% A74% 4)95%

3. VYpasuenuto Fe** + 30H = Fe(OH); cooTBeTCTBYET B3anMOICHCTBHE
1) FeC1; ¢ KOH 2) Fey(S04)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH)3 c HC1

4. 11len04HOCTH PACTBOPOB COJICH C OMMHAKOBOM MOJISIPHOM KOHIICHTPAIUEH
YBEJIIMYUBAETCS B PSILY

1) xapOoHaT HAaTpUs, MO HATPHS

2) cynpuT Kanus, cyabdu HaTpus
3)HUTPUT HATPUSI, HUTPAT HATPHS
4) XJ0pUJ JIUTHSL, XJTOPU aMMOHUS

5. KonunuectBo orprunarensHbix HOHOB B 120 1 10% pacTBopa aMMOHUSI, €CIIU CTENIEHb
Jqucconuanuu coiau pasaa 90%

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

6. Ecmu konuentpanus azotuctoit kuciotsl HNO; paBua 0,12M u K, = 6,9*10'4, TO
CTEINEHb €€ HOHU3AIMU COCTABUT

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

7. Eciu KOHIEHTPAIHS pacTBOPA IHAPOKCHAa aMMouus paua 0,1M u K, = 1,76*10, to
€r0 CTETICHb HOHU3AITUH (2y04) COCTABUT

1) 1,3*107
2) 1,510
3) 1,3*10°
4) 1,5*10°



8. KoumenTparms noHoB Bogopoaa [H'] 6%-Horo pacTBopa XJI0pOBOIOPOIHON KHCIOTEI
(p = 1,028 r/mi1) cocTaBusieT

1) 1,69

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

9. AktuBHOCTH XJ0pua-uoHoB B 0,1 M pactBope xnopuaa Hatpust NaC1l paBHa
1) 7,58*10%
2) 7,62*107
3) 7,68*107
4) 7,54*102

10. Creniens ruaponusa u pH conu 6pomuna ammonns NH4Bu pH 0,011 pactBopa (K =
1,76*107)

1) 2,38*10%u 5,62 2)4,52*102u 8,34 3)568*10%u 6,32 4)3,54*10"% 1 4,35

Tema: «OKHCIUTENTbHO-BOCCTAHOBHTEIbHbBIC PEAKIIUH M JJIEKTPOXMMHYECKHE IIPOLECChD)
Bapuant Ne 1

1. Peakuust AMCIIpONOPIIMOHUPOBAHUS
HNO; = HNO3; + NO + H,0
KoMnO4 + H,0 = KMnO,4 + MnO,4 + KOH
NH4NO;3 = N,O + H,0
KCIO3; = O, + KCI
2. Peaxnusi BHyTPUMOJICKYIISIPHOTO OKHCIICHUS-BOCCTAHOBJICHHUS
1) AgNO3; = Ag + NO; + O,
2) Ag.0 =0, + Ag
3) K;S0;3 = K3SO4 + K3S
4) NO; + H,0 = HNO3; + HNO;
3. Omnpenenure cymmy kodhduiuenToB B ypasHenue peakimuu CaOCl, + H,O + NaBr —

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

4. YCcTaHOBUTH COOTBETCTBHE



1: mpoxykTsI 31ekTponu3a pacmiasa CuCl, A: CuuCl,
2: mpoaykThl asektposin3a pactsopa CUu(NOs); b:Cuu O,
3: mpoaykThl anekTposin3a pacteopa Ca(N0s3), B: H,u O,

I':Cau0,
I[Z H2 u C|2

5. B mporuecce anexrponu3za pactBopa NaCl, mpu cuie Toka 5A 3a 85 mun Ha aHoIE
BBIJICJISIETCS] POAYKT 00BEMOM 71 (OKpYTJIUTH A0 JECATHIX )

6. Jlns oxucnenus B kuciou cpene 0,05 1 0,2 M NaNO, motpedyercst 0,25 H pacTBOp
KMnO,4 o6semom 71 (OKpYIJIUTh A0 COTHIX)

7. Ucxons u3 peakiun S0, + HCIO,4 + H,O = HCI + H,SO, , e 1 1 pacTBopa COaep»KUTCS
10 r HCIO4, HopmansaocTh HCIO, paBHa -MOJIb/1 (OKPYTJIUTH JI0
JECSITHIX )

8. 3HaueHHMe AMEKTPOJAHOrO MOTEeHIMANa Meau, norpyxerHoi B 0,0005 u pactsop Cu(NO3),
paBHO B (OKpyriuTh 10 THICSYHBIX )

9. EcimM KOHLEHTpALWs HOHOB BOJOPOja B pacTBope 4,8%107 Monb/1, To moTeHmuan
BOJIOPOJIHOTO AJIEKTPOa PaBeH B (OKpyTruTh 10 THICSYHBIX)

10. Eco B 0,571 pactBopa coaepxutcs 0,0699 r FeCl, r, To moTeHIman xeae3Horo
3JIEKTPOJ1a PaBEH B (oxpyriuTh 10 THICSYHBIX)

Bapuant Ne 2

1.

2.

3.

4.

Peakiusi BHyTPUMOJIEKYIISIPHOTO OKUCIICHHUSI-BOCCTAHOBIICHHS
1) KCI103 = O, + KCI

2) NHsNO; = N20 + H,0

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

4) KoMnO4 + H,0 = KMnOy4 + MnO,4 + KOH

Peakmust nucnponopunoHUpOBaHUS

1) K;SO3=K;S04 + K;S  2) NOy + H,O = HNO3 + HNO;
3) AgNO; = Ag + NO, + O, 4) Ag.0 =0, + Ag
Onpenenure cymmy K03(ppUIMEHTOB B ypaBHEHUE pEaKIUH

K>Cr,07 + H,SO,4 + Na,S0; —

1) 17

2) 18

3) 19

4) 20

YcTaHOBUTE COOTBETCTBUE

1: KMnO4 + Na,SO3 + H,SO4, —  A: MnSO,4 + K»,SO4 + Nay,SO4 + H,O



10.

Tema:

2: KMnO,4 + Na,SO3 + H,O — B: MnO, + KOH + Na,SO,4
3: KMnO4 + Na,SO; + KOH — B: KoMnO4 + Na,SO4 + H,0
I': MnSO,4 + KOH + Na,SO,4 + H,O

B nporiecce anexrponuza pacruiaa NaCl, mpu cuite Toka 2A 3a 45 MUH. Ha KaTtoje
BbIJIEJISI€TCS POAYKT Maccoi T (OKpYIJIUTh O COTHIX)

B npouecce anextponnza pactBopa NapSOa, ipu cusie Toka 2A 3a 2 4 Ha aHOJIe
BBIJICJIAETCS POYKT 00BEMOM 71 (OKPYTJIMTB /10 COTBIX)

Ecnu nuxpomart-uon Bocctanasiupaercs A0 xpoma (1), To moisipHas KoHUEHTpauus
9KBHBaJIeHTa nuxpomara kanus (o =10%; p = 1,07 /M) paBHa
MOJIB/J. (OKPYTJIUTH A0 COTHIX)

Jlst B3aumonerictus ¢ 0,25 moms K,Cr,0O7 Tpedyercs 2 H pactBop HBr o6semom
71 (OKPYTJIUTD JIO COTHIX)

-3
Ecnu xoHnenTpamus noHoB Bojopoa B pacteope 3,8*%10™ Moib/m, TO mOTeHIHAI
BOJIOPOJIHOIO 3JIEKTPO/Ia PABEH B (oKpyrauTh 10 THICSYHBIX)

Ecnu nmoteHnuan BOJOPOAHOrO 3MEKTpo/ia paBeH - 236 MB, To akTUBHOCTh HOHOB
BOJIOpPO/Ia B pacTBOpE paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM
BUJIC)

«CTpoeHue M CBOMCTBAa KOMIIEKCHBIX COeIMHEHHID)

Bapuant Ne 1

1.

2.

3.

[TapamMarHuTHBIN HU3KOCITUHOBBIN BHYTPHOPOUTATBHBIN

1) [Mn(NO,)¢]*

2) [CoBre]*

3) [Fe(CO),)*"

4) [VC1e]*

Y CTaHOBHUTH COOTBETCTBHE MEX]y Ha3BaHUEM M (DOPMYIION KOMITJIEKCHON COH
1: Ko[PtC1,]

2: [PtC13(NH3)3]Br

3: [CoF3(H,0)3]

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

A: terpaxnoporuiatuHat (1) kamus

b: Opomun TpraMMuHTpUHHTpOXIOpOILTaTUHEI (1V)

B: TpuakBatpudTopokobansT

I': rekcanutpokobansTat (111) rekcaammunkobansta (11 [1: muxmoporerpaaMMUHHHUKENS
E: rexcanmanodeppat(Il) kanus

Y CcTaHOBUTH COOTBETCTBUE MCKOAY q)OpMyHOfI COCAUHCHUA U KOOPANHAIITMOHHBIM YUCIIOM



4.

5.

6.

1: [FeFx]*? A: 6

2: [Pt(N2H5)x]* B: 4
3: [Pd(NH3)x]* B:5
I:7
H:3

Ecmu pactBop conmepsxkut 0,05 mons/nm K;[Ag(CN)3] u 0,05 mons KCN, K, = 1*10%, 1o
KOHIICHTPAIIUSI HOHOB cepedpa B MOJIb/TT

Ecnu 171st KOMIUIEKCHOTO MOHA YHEPTHUS paciiervienus pasHa 167,2 k/[x/Moib, To OH
IorjaomacT CBET C IIHHHOﬁ BOJIHBI B HM

Ecnu nipu neficTBUM pacTBOpa CEpHOM KUCIOTHI BeCh Oapuii U3 pacTBopa
Ba(CN),*Cu(CNS); ocaxxnaetcs B Bujie cyibdara Oapus, TO KOOPIHHAIIMOHHAS
(dhopmyra comu

Bapuant Ne 2

1.

[TapamarHUTHBIN BEICOKOCIIMHOBBINA BHYTPHOPOUTAIBHBIIN
[VClel™  2) [Fe(CO)*
[NiCl,*  4) [Pd(NHs)e]”"

Y CcTaHOBUTH COOTBETCTBUE MEXKTY Ha3BaHHWEM U (DOPMYITIOl KOMIUIEKCHOM conu 1:
Ks[Fe(CN)s] A: rexcanmanogeppar(ll) kanus

2: [Ni(NH3)4]Cl; b: xnopun rerpaammunaukess( 1)
3: Ky[SiFe] B: rekcadropocumukat (IV) xamms
4: [Ni(CO)4] I': TerpakapOOHMITHUKETH

J1: TMXIOpOTEeTpaaMMUHHHKEIIS

E: rexcarmmanodeppat(ll) xanus

VY CcTaHOBUTE COOTBETCTBHE MCXKOY q)OpMy.]'IOfI COCANHCHUA U KOOPANHATIWMOHHBIM YUCJIOM

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

Ecmu pactBop comepskut 0,02 moas/nm CA(NO3), u 1 moms NH3, Ky, = 2,75*10'7, TO
KOHHCHTpaHI/IH MOHOB KaIMHUA B MOJIB/JI

Ecnu MakcuMyM MOTTOIIEHUsT BUJUMOTO CBETa ISl KOMITJIEKCA COOTBETCTBYET JIJIMHE
BOJTHBI 400 HM, TO PHEPTHsI pacieryieHus B K/ x/MoIb




6. Ecnu mns ocaxxaenus xiopa u3 pactsopa Ha 1 moinb PtCl,*3NH;3 (KUp = 6) TpebyeTes 1

MOJIb HUTpaTa cepedpa, ToO KOOpANHAIIMOHHAS (popMyJia

COCOAMHCHUA

I(pumepuu OUEHKUu omeema cmyOeHma npu 6blNOJIHCHUU mecmoesblx 3a0anuii

Ouenka

TpeGoBaHus K 3HAHUAM

OTIIMYHO

OneHka «OTJIMYHO» BBICTABISAETCS CTYIEHTY, €CIM OH TINIyOOKO H
IIPOYHO  OCBOWJI  IPOTPpaMMHBIA  Marepuan,  MCUEpIbIBAIOLIE,
IIOCJIEIOBATENIBHO, YETKO U JIOTUYECKU CTPOMHO €ro M3jaraer, yMeeT
TECHO YBSI3bIBaTb TEOPHIO C MPAKTUKOH, CBOOOJHO CIIpaBIseTCS C
3aJla4aMM, BONPOCAMH MW JPYIMMH BHJAaMU TNPHUMEHEHHUS 3HaHUM,
IIPUYEM HE 3aTPYAHSETCA C OTBETOM IIPH BHJIOM3MEHEHWM 3aJaHUM,
MIPAaBUIBLHO OOOCHOBBIBAET NPUHATOE PEIICHHUE.

XOPOIIO

OneHka «XOpOoLIO» BBICTABIAETCA CTYAEHTY, €CIM OH TBEPAO 3HAET
MaTepuaj, T'PpaMOTHO M IO CYIIECTBY W3J1araeT €ro, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ HA BONPOC, IPABUIIBHO
IIPUMEHSET TEOPETHUECKUE TOJI0KEHUS NMPU PELICHUH NPAaKTUYECKUX
BOIIPOCOB M 33]1a4, BJIaJIeeT HEOOXOAUMBIMU HaBBIKAMH U TPHUEMaMH HX
BBITIOJIHEHHUS.

YAOBJIECTBOPHUTEIBHO

OHCHKa ((y[[OBHeTBOpI/ITeJIBHO» BBICTABJISACTCA CTyI[eHTy, €CJIn OH
UMEeT 3HAHHWS TOJBKO OCHOBHOTO XapakTepa, HO HE YCBOWJI €ro
JeTajci, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO  IPaBHILHBIC
(GOpPMYIMPOBKH, HApPYIIECHUS JIOTHYECKON IOCIIEA0BATSIIbHOCTH B
HN3J10KCHUU HpOFpaMMHOFO MaTepI/IaJ'Ia, HUCIIBITBIBACT 3aTI)YI[HeHI/I$I HpI/I
000CHOBAHHMH OTBETA.

HEYJIOBJIETBOPUTEIHHO

OrneHka «HEYIOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, KOTOPBIH
HE 3HAeT 3HAYUTENILHON YacTh MpOrpaMMHOr0 MaTepuaia, JAO0MyCcKaeT
CYIIECTBEHHBIE OIIMOKU, MMEET 3aTPyJHEHHS MPH OTBETE HAa BOIPOCHI
u 000CHOBaHHUH OTBETOB. Kak MPaBUIIO, OLICHKA
«HEYIIOBJICTBOPUTEIIEHO» CTABUTCS CTYyJIEHTaM, KOTOpPbIE HE MOTYT
MPOJOJKUTh  O0yueHWe 0e3  JOTMONHHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIIEH JUCIUILIIHHE.

N

Hepeuenb 60NPOCOB K IK3AMEH)

OcHoBuble nonoxenuss AMY. Arom. Monekyna. Xumudeckuil anement. Ilpocteie u
cioxHble BeniectBa. OTHOCHUTENNbHAs aTOMHAas Macca, OTHOCUTEIbHAs MOJIEKYJspHas
Mmacca. Moub.Yuciio ABorajpo. Monsipaas macca.

OCHOBHBIE CTEXHOMETPUUECKHE 3aKOHBI.

OCHOBHBIE THUIIBI XUMUYECKUX PEAKLINM.




10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,
25.

Knaccsl HeopraHMueCcKUX BEIIEeCTB:OKCH/IbI, KUCIIOTHI, OCHOBaHUs, coyn. Mx ¢usndeckue
1 XMMHUYECKHE CBOICTBA, CITIOCOOBI MOTYyYEHUSI.

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

KsanroBbie uncna. [Ipunuun Iaymu. [pasuno 'ynaa. [IpyHuun HauMeHbIIEH SHEPTUN.
[IpaBuna KneukoBckoro.

[lepuoguuecknii 3aKOH M NEPUOAMYECKAs CHUCTEMA XMMHUYECKMX  JJIEMEHTOB
JA..Menneneesa. IlpuHumn mnocrtpoenus. ['pynmbl um nepuoasl. 3aKOHOMEPHOCTH
U3MEHEHHUsl CBOWMCTB aTOMOB, IPOCTBIX BEUIECTB U COEOUHEHMH, O0Opa30oBaHHBIX
XUMUYECKMMH 3JIEMEHTAMH, B IpEAeNax TIJIABHBIX MOATPYNH M NEPHUOJIOB CHCTEMBI
J.1.Menneneesa. [leppogn4HOCTb CBONCTB aTOMOB .

Xumuueckasi CBsi3b. M300pakeHne XuUMHYeCKOW cBsi3u. KoBaneHTHas (TmossipHas,
HEeToJsipHas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOU CBs3U. CBONCTBA KOBAJCHTHOMN
cBs3u. [ mOpuamnzanus opouraneid. JIumnosns, IJIMHA JTUTIOJNS, TUTIOJIBHBIA MOMEHT.

MerTtox BaieHTHBIX cBa3ei. OCHOBHEIE mTONOKeHusT MeTona BC.

Merton MOJIEKYJSApHBIX oOpOuWTaneil. MarHuTHple CBOWCTBa BemecTB.  JIuHeitHas
koMOuHanms atoMHbIX opoutaneit (JIKAO). Ces3biBaromniue u pa3psixiisronme MO
HNonHas cBs3b.

Bonoponnas cBA3b. MexmonekynspHasi U BHYTPUMOJIEKYJISIpHAs BOJAOPOJHBIE CBSI3U.
MexMoseKyasipHOe B3auMoOJEWUCTBUE: 1) 3IEKTPOCTAaTUYECKOE — OPHEHTALMOHHOE
(AUMONB-IUMONBHOE), WHIYKIMOHHOE M JIUCIIEPCUOHHOE; 2) JIOHOPHO-aKIENTOPHOE.
VYpaBHenue Ban-nep-Baanbca. 3HaueHHne BOJOPOIHBIX CBSI3EH.

Mertannuueckass cBa3b. CXOACTBO M pas3inyue C KOBaJEHTHOH  CBS3BIO.
HeHacbllieHHOCTh U HEHANPABIEHHOCTh METAJIINYECKOMN CBSA3H.

Xumunyeckass kuHeTHKa. CKOpocTb xuMHuYeckux peakuuidl. Cuctema. ['omoreHHble u
rereporeHHblie cuctemsbl. Paza. CKOpOCTh TOMOTE€HHOM M r€TepOTreHHON PeaKnid.
@daxkTophl, BIUSIOLIME Ha CKOpPOCTh XMMMYECKHUX peakiuil. 3aBUCUMOCTb OT
KOHLEHTpauuu. OCHOBHOM 3aKOH XMMUYECKOM KUHETHUKHU.

BrusiHue Ha CKOpPOCTh XMMHYECKUX peakiuii TemmepaTypsl. [lpaBuino Bant-T'odda.
AKTHBHBIE MOJIEKYJIbl. ODHEpPrus aKTHUBAalMU. 3aBUCUMOCTb SHEPIUU AaKTUBALMH OT
IPUPOJIbI PEarupyrolux BEIIECTB. DHEPreTUYecKuil Oappep, MEPEXOJHOE COCTOSHUE.
VYpaBHeHne AppeHuyca, Kak Oojiee TOYHO OIMUCHIBAIOIIEE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakIiu OT TEMIIEpPaTyphl.

3aBUCHUMOCTb CKOPOCTH XMMHUUYECKHX PEAKLIMH OT IPUPOABI PEarupyroLIero BeIecTBa.
[lonsTne o karanuse M Karanmsatopax. Karanutudeckme peakuumu. ['OMOreHHBId U
TETEPOreHHBbIM KaTanu3. MexaHu3sM JeHCTBUS KaTaln3aTopoB. AKTHBHBIE IIEHTPBI
karanu3atopoB. Katanutuueckue snpl. [IpomoTopsl. 36uparenbHOCTh KaTaan3aTopoB.
Tepmoaunamuka. TepmoguHamuueckas cuctema. daza. I'ereporeHHas M rOMOI€HHas
cucrteMbl. KomnonenTsl cucrembl. @OyHKIMM M MapaMeTpel COCTOSHUA. BHyTpeHHssA
JHEPrusl.

[lepBoe Hayaso (3akOH) TepMOAMHAMHUKU. OHTanbnus. CTaHIApTHOE COCTOSHUE
BenlecTBa. CTaHapTHAS SHTAJIBIINS PEAKLUH.

Tepmoxumusi. Tepmoxumuyeckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OCHOBHOM
3aKOH TEPMOXUMHUH - 3aKOH ['ecca. Kpyrosble npouecchl (LIUKIIbI).

OHTpomnusi Kak (YHKLIUS COCTOSHUS CHCTEMbl. TepMOAMHAMHMYECKas BEpOSTHOCTH
cocrosHus cuctembl W. CrangaptHas oSHTponus. Btopoe Hawano (3aKoH)
TEPMOJIVHAMUKH.

[octynar Ilnanka (TpeThe Ha4ajI0 TEPMOAMHAMUKN). MI3MeHEeHUEe SHTPONUHU BELIECTBA C
YBEIMYEHUEM TEMIIEPATYPBI.

Oneprus ['n06ca. CBsazannas sHeprusi. HampaBineHHOCT XUMHUECKOTO MTpOIecca.
O6patumble W HeoOpaTHMbIE peaknud. XUMUYecKkoe paBHoBecue. [Ipuaiun Jle
[Iatenbe. CMelIEHNE XUMUYECKOTO PaBHOBECHSI.



26.

27.

28.
29.

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

37.
38.

39.

PactBopbl. Knaccuduxamuss pacTBOpOB MO arperaTHoMy cocTosiHuIO. HacwleHHsble,
HEHACHIIIICHHBIC U TTEPECHIIIICHHBIC PACTBOPHI.

Konnenrpanust pactBopoB. KoHuenTpupoBanHubsie U pa30aBieHHbIe pacTBOphL. CriocoObl
BBIPAKEHUSI KOHLIEHTPALIMKU PaCTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CHIIbHBIC, Ca0ble U CPETHEN CHIIBI SJICKTPOJIUTHI.
OnexTponauTnyeckas aucconnanusi. OCHOBHBIE MOJIOKEHHSI TEOPUU IJIEKTPOIUTUIECKOM
aucconuanvud. MexaHu3M auccounanuu. KucioTel, OCHOBaHUSI U COJIA C TOYKH 3PECHUS
TOJ. Crenenp aucconmanuu. KOHCTaHTa AUCCOLMAIINM. 3akoH pa30aBiICHH
OcTtBanba.

DJIeKTpoNIMTHYECKas Aucconuranus Boasl. loHHOe npousBeneHue Boabl. BonopoaHslil u
TUAPOKCWIBbHBIN NTOKa3aTesu. pH pacTBopoB coeit.

[TpousBenenue pacTBOpuMOCTH. Peakiimu HOoHHOTO 0OOMEHa.

I'unponus coneit. Tunel ruaponusa. Peakuus cpenpl. CTeneHb 1 KOHCTaHTA THIPOJIN3a.
Nneanbuble pactBopbl. KomnmuratuBHble cBOMCTBa pacTtBOopoB. Ocmoc. OcMOTHYECKOE
napnenue. 3akoH Payns. CnenctBust u3 3akona Payisi.
OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE — peakuun. Teopuss OBP. Knaccudukanms
OBP.Oxkucnutenu u BoccTaHOBUTENU. MeTozbl coctaineHus ypapHenuii OBP.
DJIEKTPONIN3. DJIEKTPOJIU3 PacIlyiaBoB, BOAHBIX pacTBOpoB. [lonsarue o I'D. CocraBnenue
I'D. DJ1C anementa. Crannaptaas DJ1C snemenTa.

OnekTpoaHble NOTeHUHANIbl. CTaHIApTHBIE JIEKTPOJAHBIE MOTEHIUANbL. 3aBHCUMOCTb
MEKTPOAHOI0 TMOTEHIMala OT KOHIEHTpAalUil BELIECTB U TeMIeparypbl ( ypaBHEHHE
HepncTa). DneKTpoXUMHUYECKHI psIT HAMIPSKEHUH METaJLIOB.

KonuyecTBeHHast xapaKTepuCTUKA MPOIIECCOB dJeKTposin3a (3akon Dapajest).
Hucnepcusie cuctembl. JlucnepcHas ¢daza u aucrnepcuoHHas cpena. CycneH3uH H
smynbend.  Kommougneie pactBopbl. Oddexkt Tunpmans. Koarymsmms. 3HaueHue
KOJUIOUJHBIX PACTBOPOB.

Kommiekcusie coenunenus. KoopaunannonHnas reopusi Bepuepa. OCHOBHBIE THIIHI K.C.
Homenknarypa k. c. [Ipaktnueckoe npuMeHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHbBIX ounemos

UHT'YHICKH TOCYJAPCTBEHHBIN YHUBEPCUTET

IK3aMeHAIIMOHHBIN Onjer Ne 1

ITo xypcy «TeopeTudeckune 0CHOBbI HEOPraHUYECKOH XUMM I

IJI CTYAEHTOB 5 Kypca CHeNUAILHOCTH «XHMHUA» (CIell.)

Bonpocbl. 1. OcnHoBHble nonoxxenuss AMY. CoBpeMeHHbIE ONpeeIeHNs MOHATHI

atoM u Monekyna. [Ipoctele u cioxsble BemiecTBa. OTHOCHTENIBHAs aTOMHas Macca,
OTHOCHTEJIbHAs MoJieKylisipHas macca. Moinb. Hucno ABoraapo. MonsipHas Macca.

2. 9HTpOl'II/I$I KakK q)YHKI_[I/ISI COCTOsIHHA CUCTCMBI. TepMO,[[I/IHaMI/ILIeCKaH BEPOATHOCTDH

cocrosinus cucreMmbl W. CtaniapTtHas sHTponus. Bropoe Hayaso (3ak0H) TEpMOJIUHAMUKH.

buser paccMoTpeH M yTBep KIeH Ha 3aceaHuu Kadeapbl

3. OcHOBHBIE TUITBI XMMUYECKHX peakuuil. [IpuBecTH npuMeps! Kaxx101 U3 HUX.

3aB. kadeapoii, mpodeccop A.M.CanamoB



UHT'YHICKHA TOCYJAPCTBEHHBIM YHUBEPCUTET

JK3aMeHAUMOHHBIN Omier Ne 2

ITo xypcy «Teopernyeckne OCHOBbI HEOPraHUYECKOH XUMUM

IS CTYAEHTOB 5 Kypca cHenuaJbLHOCTH «XHMHI» (cHell.)

Bonpocel. 1. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI. THIIBI XUMUYECKUX PEaKIIHil.
2. Iloctynar Ilnmanka (TpeThe Hauyajao TepMOJIUWHAMHKH). W3MeHeHue >SHTpomuu

B€OICCTBa C

YBEJIIMYEHUEM
HarmpaBneHHOCT XUMHUYECKOTO TIpOLEcca.

TeMIepaTypbl. JHEPTUS

I'm66ca. CasA3anHas dHEPTHS.

3. Hanummure ypaBHEHHUS SJIEKTPOJUTHUECKON AUCCOIMAIIMM CIIEYIOIINUX BEIIECTB:
a) cynbdara xanus; 6) oprodochopHOl KUCIOTHI, B) xjopuna sxeneza (Ill); r) murparta
Oapwsi; 1) TUAPOKCHIA HATPHSI.

buser paccMoTpeH M yTBep KIeH HA 3acelaHu Kadeapbl

3aB. xkadenpoii, mpodeccop

A .M.Canamosn

Kpumepuu OUEHKU Oomeema HA IK3aAMeHe

4-GannpHas 1IKana [loxazarenu Kputepun
(ypoBeHB
OCBOCHUS)
OtnuruHo 1. Tomxota wu3noxeHus | CTyIeHTOM JaH TOJHBIA, B JIOTHYECKON
(NOBBIIIEHHBII TEOPETHUECKOTO MOCJIEIOBATEIILHOCTH Pa3BEPHYTHIA OTBET
YPOBECHB) MaTepuana; HAa TIOCTaBIEHHBIA BONpPOC, TAE€ OH
ITonHOTA U | MPOACMOHCTPUPOBAT 3HAHMS TIpeAMETa B
MPaBUILHOCTh MOJIHOM 00beMe y4eOHOW MPOTrpaMMBbI,
peleHus JIOCTAaTOYHO rTyOOKO OCMBICITUBACT
MPaKTHYECKOTO JUCUUILIUHY, CaMOCTOSITENBHO, u
3a/1aHus; HCUYEPIBIBAIOIIE OTBEYACT Ha
IIpaBunbHOCTH ¥/MiIH | JAOTIOJIHHUTENIBHBIC — BONPOCHI,  TPHBOJKT
apryMEHTUPOBAHHOCT COOCTBEHHBIC TPUMEPHI MO MPOOJIEMATHKE
b M3JI0keHusT | TOCTaBIEHHOTO BOIIPOCA, peu
(HOCHCHOB&T@J’ILHOCTB MPCAJIOKCHHBIC MMPAKTUYCCKHUE 3aJaHHA oe3
IecTBHN); OLIMOOK.
Xopouio CamocrosrensHocts | CTyAeHTOM J1aH pa3BEepHYTHIM OTBET Ha
(6a3oBbIit OTBETAa; MOCTaBJIEHHBI  BOMpOC, THA€  CTYAEHT
YPOBEHB) Kynbrypa peun; JIEMOHCTPHUPYET 3HAHUSI, TPUOOPETCHHBIC HA
U T JEKIIMOHHBIX WM CEMHUHApCKUX 3aHATUAX, a

TaKKe MOJYyYEHHBIE TTOCPEJCTBOM H3YUCHHS
00s13aTeNBHBIX Y4E€OHBIX MaTepHalIOB IO
KypCy, JAaeT apryMEHTHPOBAHHBIC OTBETHI,
MIPUBOAUT NMPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOO/IHOE  BIIAJIEHWE  MOHOJIOTHYECKOMN
peYblO, JIOTUMHOCTh M TOCJIEI0BATEIbHOCTh




OTBETA. O,I[HaKO AO0ITYCKA€TCsA HCTOYHOCTEL B
OTBCTC. Pemmn MMPpCAJIOKCHHBIC
IMPAKTUYCCKUEC 3aJaHusA C HEOOJIBITUMH
HCTOYHOCTSIMHU.

Y 10BIIE€TBOPUTEITH CryneHtom aH OTBET,
HO CBUJIETEILCTBYIOLIMI B OCHOBHOM O 3HAHUH
(I10pOTrOBBIiA IIPOLIECCOB n3y4aeMon JVCLUTIINHBI,
OTIMYAOIINNACSA HEAOCTAaTOYHOW TITyOMHOMN
U TIOJHOTOW PACKPBITHS TEMBI, 3HAHUEM
OCHOBHBIX  BOIPOCOB  TE€OpHH,  ciabo
c(OpMUPOBAHHBIMH  HABbIKAMHU  aHajIM3a
SIBJICHUHM,  TPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAHHBIE
OTBETHI u MPUBOIUTH PUMEPBHIL,
HEJ0CTaTOYHO  CBOOOJHBIM  BJaJIGHUEM
MOHOJIOTHYECKON peublo, JIOTUYHOCTBIO U
MIOCJIE10BATEILHOCTHIO OTBETAa.
JlommyckaeTcsi ~ HECKOJbKO  OMIMOOK B
COJIepKaHuU OTBETa u peueHnn
MIPAKTHUYECKUX 3aJaHUM.

YPOBEHB)

HeynosnerBopure CTyneHTOM JlaH OTBET, KOTOPBIA COJIEPIKHUT
JIBHO pan CEPBbE3HBIX HETOYHOCTEH,
(YpOBeHb He oOHapyXHBaIOIIMI HE3HAHUE MPOLIECCOB
copMupoBan) n3y4aeMon IIPEeIMETHOU obacTH,
OTJIMYAOIINNCSA HErNIyOOKUM PAaCKPBITUEM
TEMbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TeOpuu, HecHOpPMHUPOBAHHBIMU HAaBBIKAMHU
aHaJIM3a SIBICHUH, IIPOLIECCOB, HEYMEHUEM
JaBaTb ~ apryMEHTUPOBAHHBIE  OTBETHI,
ciiabbIM  BJIQJICHUEM  MOHOJIOTHYECKOU
peyblo,  OTCYTCTBUEM  JIOTUYHOCTH U
[10CJI€J0BATEIIBHOCTH. BriBoabI
MOBEPXHOCTHBI. PelleHre MnpakTUYEeCKUX
3aJlaHMI HE BBINOJIHEHO. T.e cTyaeHT He
CrocoOeH OTBETHTh Ha BOIPOCHI Jaxe MPHU
JIOTIOJIHUTENBHBIX ~ HABOJAAIIMX  BOMNPOCAX
MPENOIaBaTENs.

9. VYYEBHO-METOJNYECKOE 1 THOPOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

9.1. YueOnas aureparypa:

a) OCHOBHAA
1. AxwmertoB H. C. Obuias u Heopranudeckas Xumus: yueOHuk i By3os/H. C.
AxmeToB. — M.: Bricor. mk., 2012. — 743 c.
2. T'muaka H.JI. O6mas xumus. — M.:MaTterpan-Tlpecc, 2010. — 727 c.




3.I'muuka H.JL. 3amaun u ynpaxxaenus no oomieit xumun. — JI.: Xumus, 2011.

4. Hexpacos b.B. O0mias u Heopranundeckast xumus. — M.:Xumus, 1973.

5. Heoprannueckas xumusi: B 3 1./Tlox pex. 0. JI. Tpetbsikosa . - M.: 3natenbckuit
HeHTp «Akaaemusi», 2004. — 240 c.

6.Yraii S1.A. O6mas u Heopraunyeckas xumus. — M.:BIII, 2000. — 527 c.

0) MOMOJHHUTEIbHAS:

1. Crenun b. JI. Heoprannueckas xumusi: yaeOHUK JUIsI XMMUYECKUX U XUMUKO-
TEXHOJIOTMYECKHX creluranbHocTel Beicil. yuel. 3aBenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:
Bricmas mxoima, 2008. — 256 c.

2. CysopoB A. B. Obmas xumus: yaeOHO€ mocoOue s BBICHIL. yuel. 3aBeAcHMI/A.
B. CyBopos, A. b. Hukonsckuit. — CII6.: xumus, 1995. — 624 c.

3. Jlunun P. A. Peakuuyu HeoOpraHU4ecKHX BellecTB: cnpaBouHuk/P. A. Jlugun. — 2-e
u3 ., nepepad. u gom. — M.: llpoda, 2009. — 638 c.

4, PabunoBuu B. A. Kpatkuit xumuueckuii cipaBounuk/B. A. Pabunosuy, 3. S1.
XasuHa. — CII0 .:Xumusg, 1994. — 432 c.

S. Jlypse 1O. 1O. CnpaBounuk no ananutuaeckoit xumun/1O. FO. Jlypse. — M.:
Xumus, 1967. — 390 c.

6. 3ajaun W ynpaxHeHUs 1o oouied xumun: yueoHoe nocooue./Ilox pex. H. B.
Koposuna. — M.: Beicias mkona, 2003. — 255 c.

7. lonb6paiix P. A. COopHHK 3a/1a4 U yIpaXHEHUH TI0 XUMUH: Y4eOHoe ocodue
JUTSL XUM.-TE€XHOJ. CIell. BeIcHI. yuel. 3aBefaeHuit/P. A. 'onbOpaiix, E. 1. Macnos. — M.:

Bricmas mixoina, 1997. — 384 c.

9.2. UHTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

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

NogakowdnpE

9.3. IlporpammHoe obecnieyeHune

YHI/IBepCI/ITCT obecrieyeH HCO6XO,Z[I/IMLIM KOMILJICKTOM JIMIICH3UOHHOI'O u CB06OILHO
PacpoCTpaHsieMoOro nmporpaMMHOro 06GCHG‘I€HI/IH, B TOM 4YHCJIC OTCYCCTBCHHOI'O ITPOU3BOACTBA.


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

Kaxnprii oOywaromuiics B TeyeHHE Bcero mnepuoia oOyueHus oOecredyeH HHIUBHIYaTbHBIM
HEOTPaHWYCHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(POPMaIMOHHO-00pa30BaTeIHLHON Cpelie YHUBEPCUTETA U3
000 TOYKHM, B KOTOPOH HWMEETCS JOCTym K HWHPOPMAIUOHHO-TEIEKOMMYHUKAIIMOHHOW CETH
«VHTEepHET» KaKk Ha TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €e.

YHuBepcUTeT oOOECIeueH CIEeIyIONMM KOMIUIEKTOM JIMIEH3MOHHOTO IPOrPaMMHOTO

oOecrieyeHus.
1. JIunensumoHHOE nmporpamMmHoe o0ecneueHue, ucnonb3zyemoe B Marl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Tlporpammusiii kommuiekc MMUC “Busyansaas Ctynust TectupoBanus”

1.4. ArtuBupycnoe I10 Eset Nod32

1.5. CrpaBouno-nipaBoBasi cucreMa “KoncymbTaHT”

1.6. CnpaBouno-npaBoBasi cucrtema “I'apant”

Hapslz[y C TpaaUuIIMOHHBIMU HU3JAHUAMU CTYACHTBI W COTPYAHUKH HMMCIOT BO3MOXKHOCTDH
IMOJIb30BAThCA IJICKTPOHHBIMH IMOJIHOTCKCTOBBIMHA Oazamu JaHHBIX

Tabnuua 9.1.
Ha3zBanmue pecypca CcbLaka/noctyn
OnexktponHas Oumbnmoreka omiaiin  «Emgumoe  oxHo k| http://window.edu.ru
00pa3oBaTeIbHBIM PeCypcam
«O06pasoBarenbHbIii pecypc Poccum» http://school-collection.edu.ru

denepanbHblii  0Opa3oBaTeNbHBI  HOpTAN:  yupexnaeHus, | http://www.edu.ru —
nporpammel, craiaaptel, BY3sl, Tectel ET'D, [TA

DdenepanbHbIid LEHTP nHpopmManmoHHo-00paszoBatenbHbIX | http://fcior.edu.ru -
pecypcoB (PLINOP)

9BC "KOHCVYJIbLTAHT  CTYAEHTA". Onextponnas | http://polpred.com/news
OnONMHMOTEKa TEXHHYECKOTO BYy3a

WznatenbcTBO «Jlauby. DNEKTPOHHO-OMOIMOTEUHAS CHUCTEMA http://www.studentlibrary.ru -
Pycckas BupTyansHas Onbnmnoreka http://rvb.ru —
W3natenbcTBo «JlaHby. DIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA http://e.lanbook.com -

ExenenmensHUK Hayku 1 oOpasosanus IOra Poccun «Akamemust» | http://old.rsue.ru/Academy/Archives/I

ndex.htm
Hayunas snexTponHast 6ubnmnoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexkTpoHHO-6uOIMOTeUHas crcteMa IPRbooks http://www.iprbookshop.ru -

DNeKTPOHHO-CIIpaBOYHasi ~CUCTeMa JOKyMeHToB B  cdepe | http://www.informio.ru
obpazoBanus «MHpOpMEIO»



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
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WndopmanmonHo-npasoBas cucteMa « KoHCy IbTaHT-TILTIOC»

CereBast Bepcusi, IOCTyImHa CO BCEX
KOMITBIOTEPOB B KOPIOPATUBHOM CETH
Narly

WndopmanmonHo-npasoBas cuctema «['apant»

CereBas BCpCus, OOCTyIlHa CO BCEX
KOMIIBIOTCPOB B KOpHOpaTHBHOﬁ CETH

Nurl'y

OnexkTpoHHO-OMOIHOTEYHas crucTtema «HOpaiiT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) Jlex1uu: mpe3eHTaInH.
2) KonTpomnbHbIe TECTHI.
3) CIucoK BOIPOCOB JIJIsl IPOBEICHHSI KOJLTIOKBHYMOB.

4) TaOnuupb!.
5) BapuanTsl 3amanuii 1151 KOHTPOJIBHBIX PaOoOT.

6) BapuanTe! 3ananuii 151 CaMOCTOSATEIBHBIX PadoT.

11. METOAZUYECKHE YKA3AHUS /151 OBYYAIOILIMXCSI IO OCBOEHUIO
JUCHUIINHBI

JMucuunnuna «TeopeTHueckue OCHOBbI HEOPraHMYECKON XMMHUMW» HalpaBlieHa Ha
dbopmupoBanue komnerennuii: YK-1, ITIK-7.

[IpomexyTouHas arrectauus NpearnojaracT 3K3aMeH.

[Ipuctynas Kk M3y4yeHUIO TUCLUIUIMHBI, HEOOXOAMMO B TEPBYIO OY€pEab O3HAKOMMTHCS C
conepkanreM pabdoueii mporpamMmbl quctrinHel (PITT).

Jlekuu MMEIOT ENbI0 1aTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUU.

[Tpu n3yyenun u npopaboTKe TEOPETUYECKOTO MaTepraia HE0OX0AUMO:

- TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HAa JICKIMOHHOM 3aHATHM MAaTEpPHA U JONOJIHUTH €T0 C
Y4ETOM PEKOMEHIOBAaHHOM 110 JAHHOU TEME JINTEPATYPHI;

- IPHU CAMOCTOSATEIBHOM H3Y4YEHHM TEOPETUYECKOW TEMBI CHENAaTh KOHCIEKT, HCIOJIb3Ys
pexkomennoBanneie B PIIJl nmTepaTypHble WCTOYHMKH U pecypchl  HMH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTh « HTepHET»

- TIpY TMOATOTOBKE K MPOMEKYTOYHOM aTTECTAIlMU 110 MOJYJIIO MCIIOIh30BaTh MaTepuaibl PoHIa
OLICHOYHBIX CPEJCTB.

JlabopaTopHble 3aHSITHS MPOBOAITCS C IENbI0 YIUIYONEHUS H 3aKperyieHUs 3HAHHA,
MOJIYUEHHBIX Ha JIEKUUSAX U B TMPOLECCE CaMOCTOATEIbHOM paboThl HaJ] HOPMATUBHBIMU
JOKYMEHTaMH, y4eOHOH 1 HayYHOI TUTEepaTypoil.

[Ipu moAroToBKe K 1aO0OPATOPHOMY 3aHITHIO HEOOXOAUMO:

- U3y4UTh, IOBTOPUTH TEOPETUUECKUI MaTEPHaI 110 3aJaHHON TEME;
- IIPY BBINIOJIHEHUH JIOMAITHUX PACYETHBIX 33JIaHUN, U3YYUTh, IOBTOPUTH TUIIOBBIE 3aJaHUs,
BBINIOJIHAEMBIE B aYJAUTOPHH.




Pexomennanum nmo padore ¢ Hay4YHOH U y4eOHOI TuTepaTypoi

PaGora ¢ yueOHOI 1 Hay4HOI TUTEPaTypoil sIBiIsIeTCs I1aBHON (POPMOiIT cCaMOCTOATENbHON
paboThl U HeoO0XOoAMMa NpPU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMUHAPCKUX 3aHATUAX, K
MOJlyJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3auery. OHa BKJIIO4aeT IpOopaboTKy JEKIIUOHHOTO
MaTepualia — H3y4yeHHE PEKOMEHJOBAHHBIX MCTOUYHUKOB U JIUTEPATYPHI MO0 TEMATUKE JCKIIHA.
KoHcnekT nexkuuu IoKeH cojaepxkaTh pedepaTUBHYIO 3alliCh OCHOBHBIX BOIPOCOB JIEKIUHU,
NPEUIOKEHHBIX TIpenojaBaTeyeM cXeM (MpH MX JEMOHCTpPAILMH), OCHOBHBIX HMCTOYHHKOB H
JUTEpaTyphl MO TeMaM, BBIBOABI MO KakJoMy Borpocy. KOHCHEKT oJKeH OBbITh BBINOJIHEH B
oTAeNnbHONU TeTpanu mo mpeamery. OH J0KeH OBbITh aKKypaTHBIM, XOPOIIO YWUTaeMbIM, HE
coJiepkKaTh HE OTHOCSINYIOCS K TeMe HH(OPMAIMIO UIH PUCYHKH.

KoHcnekThl HayqHOH TUTepaTyphl IPH CAMOCTOSTEIBHOM IMOATOTOBKE K 3aHATHSAM JIOJKHBI
OBbITh BBIIIOJHEHBI TAK)XKE AKKYpPaTHO, COAEP)KaTh OTBEThl HAa Ka)KIbI MOCTaBIECHHBIH B TeMe
BONPOC, HMMETh CCBHUIKY Ha HCTOYHHMK HH(POpPMAluu C 00s3aTeNbHBIM YKa3aHUEM aBTOpa,
Ha3BaHUS W TOJa W3JaHMA MCIOJIb3yeMOW HaydyHOM nureparypbl. KOHCIIEKT MoOXeT ObITh
OTIOPHBIM (COJIEP>KaTh JIMIIb OCHOBHBIE KJIIOYEBBIE MO3UIIMN), HO IIPU 3TOM IO3BOJISIOUINM AaTh
MIOJIHBIN OTBET IO BOINPOCY, MOXKET ObITh NOAPOOHBIM. O0BEM KOHCIIEKTA ONPEIEISIeTCS CaMUM
oOygarorumcs.

B nmporiecce paboTel ¢ yaeOHOW U HAyYHOU JTUTEPATYPOH 00YUIAIOITUHCT MOXKET:

- Jle7aTh 3allMCU MO XOAY 4YTE€HHS B BHJE IPOCTOrO0 WJIM Pa3BEpHYTOro IUIaHa (co37aBaTh
NepeyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UICTOUHUKE);

- COCTaBJATH TE3UCH (IUTHPOBAHME HamOOIee BaXXKHBIX MECT CTaThH WJIM MOHOTrpadum,
KOPOTKOE U3JI0)KEHHE OCHOBHBIX MbICIIEI aBTOpa);

- TOTOBUTH aHHOTALIMH (KpaTKoe 0000IIeHNE OCHOBHBIX BOIIPOCOB PaOOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



PaGouas mporpamMma nucturuHbl « TeopeTndecKkne OCHOBBI HEOPTAaHUIECKONH XUMHUM» COCTaBIIEHA
B cootBeTcTBUU ¢ TpeboBanusamMu DPI'OC BO mno crermmansHoct  04.03.01. «Xumust (ypoBeHBb
OakanaBpmara)», YTBEPXKICHHOTO TMPHKa3oM MUHHCTEpCTBA 00pa3oBaHUs W Hayku Poccuiickoit
Oenepanuu ot 17 urons 2017 . Ne 671

IIporpammy cocraBui:

npodeccop Kadeapsl XUMHUH CanamoB A.M.

Pabouasa nporpamma yTBepKAeHa Ha 3acegaHum Kadpegpbl XMMUK

MpoTokon 3acegaHma Ne 8 oT « 22 » anpens 2026 r.

Pabouana nporpamma ogobpeHa y4ebHO-MeToAMYECKMM COBETOM

XMMUKKO-6nonormyeckoro dakynbreTa

MpoTokon 3acegaHma Ne 6 oT « 28 » anpena 202




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

U3MEHEeHM i
YueOHbIH Pemenne xadhenps BHeceHHbIe U3MEHEHUs ITonmnuce 3aB.
kadenpoit
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JaTa)




