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1. HEJIX OCBOEHUA JUCHUIIINHBI

He.]'lﬂMI/l OCBOCHHMA JUCHHUIIJIMHBbI

ABJIHAIOTCHA:

— HU3YYCHUC CTYACHTAMH OCHOBHBIX MOHSITUH U 3aKOHOB XHUMUU,

— 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 XUMHUYCCKHUX

MPOIIECCOB.

«TeopeaneCKaﬂ HEOpraHuveckasi XuMusm»»

— TOJy4YeHHE INTYOOKHMX 3HAHUH 10 TEOPUH PACTBOPOB M TEOPUU AIEKTPOXUMUYECKUX

IPOIIECCOB.

q)OpMI/IpyeMLIC }_'[I/ICI_[I/IHJ'H/IHOI‘/'I 3HAHUA U YMCHUA T'OTOBST BBIITYCKHHUKA ,Z[aHHOI‘/JI O6pa30BaTCHI:HOI>'I

MIPOTPaMMBI K BHIITOJHEHHUIO CIEAYIOUIMX 0000IIEHHBIX TPYIOBBIX (YHKIMH (TPYAOBBIX QYHKIIHI):

Tabnuya 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 Oo0menenarornyeckas AJ01.6
(memparornyeckas JIEATEIbHOCTD 110 ¢dysaxmms. Obyuenne 6
AesiITeJIbHOCTh B MPOEKTHPOBAHUIO U
P p BocnurarenbHast AJ02.6
JAOIIKOJbHOM, peanu3anuu
JEeSITeTFHOCTD
HAYAJTbHOM 00pa3oBaTEeILHOTO 6
ooueM, A mporiecca
OCHOBHOM 00111eM, 00pa3oBaTeIbHBIX 6
Pas3BuBarormas A/03.6
cpeaHeM o01eM OpraHU3aNNsIX
JESITETFHOCTh
00pa30BaHNM) JIOIIKOJIBHOT O,
(BocnuTATEND, HavaJIbHOTO O0IIero, 6
YYHUTENb) OCHOBHOTO 001IIETO,
CpemHero oo1mero
00pazoBaHuS
[legarornueckas [Megarornyeckas
ACATCIIbHOCTSD I10 ACATCIABbHOCTD I1O
MPOEKTUPOBAHUIO H peanm3anuy mporpamMmm
B | peamuzanuu 6 OCHOBHOTO U CPEIHET0 B/03.6 6
OCHOBHBIX o01ero oopazoBaHuUs
00111e00pa30BaTENLHBIX

IporpaMm




2.010

Cnenuajmcr mo
NMPOMBIILJIEHHO
¢papmauuu B
00J1acTH
HCCJIeI0BaAHUI
JIeKapCTBEHHBIX
cpeacTB

[TpoBenenue padboT mo
HCCIIeJOBAaHUSIM
JICKapCTBCHHLIX
CpE/CTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6 6

IIpoBenenuie u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKapCTBEHHBIX CPEJICTB

A/02.6 6

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6 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 6

Orenka pucka u
OCYILIECTBJIICHUE MEp
PO HUIAKTHKU
BO3HMKHOBEHUS 04aroB
BPEIHBIX OPTaHU3MOB Ha
MOIHA30PHBIX
TEPPUTOPUSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6 6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6 6

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

A/04.6 6

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuza

bopmupyemoit

aJbTEPHATUBHOM JUCHMIUIMHON; n3ydyaercs B 1 cemectpe.

«TeopeTnueckas

yY4aCTHUKaMU

HEOpraHn4eckKas

O6p a30BaTENILHBIX  OTHOIICHUM

XUMUA» OTHOCHUTCA

brmoka 1

K 4acTH,

n  ABIACTCA




Taoauna 2.1.

CBs3b JAUCHHUIITINHBI «TeopeaneCKaﬂ HEeOpraHuvdecKas XUMMUA» C
npeaAmecTBYIOIUMHU JTUCHUIIJIMHAMUA U CPOKH HX U3YYCHUSA

Kon JIMCIMIUTAHBL, TIPEIIECTBYIONINE TUCITUTUTMHE Cemectp
JIUCIATUIAHEI «Teoperndeckas HEOpPraHUIECKasT XUMUSD)
b1.0.17 Marematuka 1
51.B.04 ®dusuka 1
b1.B.02 HNudopmartuka 1
Taoauna 2.2.

CBs3b AU CHHUIIJIMHBI «TeopeaneCRaﬂ HEeOpraumvdeCckasg XuMus» € moCJeayrHumuMH
AUCHUINIJIMHAMHU U CPOKH UX U3YYCHUSA

Kon JIMCIMIUINHBI, CIIEIYIOIINE 32 TUCIUIIIIMHON CemecTtp
JUCIUTLTAHBI «TeopeTuueckas HeOpranmuecKasi XUMHsI»

51.0.04 Heopraundeckast Xumus 2,3

51.0.05 AHanuTHuecKas XUMUs 4,5

B1.0.06 Oprasnyeckas XuMus 6,7

51.0.07 duznyecKas XUMHUs 6,7

b1.0.16 BbICOKOMONEKYSIpHBIE COETUHEHUS 8
b1.B.JZIB.03.01 | KommoumgHast Xumust 8
b1.B.JZIB.06.01 |TeopeTrnueckue OCHOBbI HEOPraHUYECKON XUMUHU 8

B pe3yJsbTare ocBOeHUSI AMCHHUIIMHBI 00YYaIOUIHICS TOJIKEH
3HATH:

[TpunHIMIEI KTaccuPUKAIIN 1 HOMEHKJIATYPY HEOPTaHUYECKUX COSIMHEHHIA;
OCHOBHBIE THITBI XUMUYECKUX CBSI3EH;

OCHOBBI COBPEMEHHOW TEOPUHU CTPOEHUSI aTOMA;

Teopuro KOMIUIEKCHBIX COCIMHEHU;

OCHOBBI SHCPICTUKU U KUHCTUKH XUMHWYCCKUX IMPOLECCCOB;

Teopuio pacTBOPOB HEIIEKTPOIUTOB U JIEKTPOJIUTOB;

OCHOBBI 3JIEKTPOJTUTHUECKHUX ITPOLIECCOB;



yMeTh:

Haxogute cBs3b MCXKAY CTPOCHUCM BCIIECTBA W €I0 XUMHUYCCKHUMU

BO3MOXHOCTSMU,

Pemrate 110061 XUMHUECKUE 3a/1a9H, OMUPASACh HA TEOPETUIECKUI MaTeprall

OCHOB XMMUU,

[IpoBoauTth mpocTeiimme pacu€Thl MO OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIM
peakusaM, YHEPreTUYECKUM U KHHETHYECKUM IpolieccaM, TEOPUU PACTBOPOB;
PaGortate B nmabopaTopuu ¢ MCMONB30BAHMEM MPOCTEHINEro 1abopaTOPHOTO

o0opyIoBaHuUs;

CocCTaBisATh XUMHYECKHUE pcaknuu JMIOOBIX XHMHYECKHX mponcccoB "

BBIIIOJIHATH HA UX OCHOBC H606XOI[I/IMBIC pacyCThI.

BJAd€Th:

MeToauKkol NpPOBEACHHMS] XUMHUYECKOTO HKCIIEPUMEHTAa B J1aOOPAaTOPHBIX

YCIIOBHUSIX;

YMeHueM npaBuiIbHOTO OOBSICHEHUS PE3YJIbTATOB SKCIIEPUMEHTA, €CIIU JJaxke

pe3ynbTaT OTpULATEIbHBIN;

MCTO,I[aMI/I OKa3aHUus nepBoﬁ ImoMomM1 IIpU HECYACTHBIX CJIydadX B

XUMUYECKOH J1abopaToOpuHu.

3. KOMIIETEHIMHU OBYYAIOLIEI'OCS, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA IMCIIUITJIMHbI

[Mponiecc u3yueHUs: TUCIUILIAHBI

HafpaBleH Ha (opMUpOBaHHE 3JIEMEHTOB

caenyromux komrnereHuuid B cooTBerctBUM ¢ OI'OC BO wu OIIOII BO no nmanHomy

HaIpaBJICHUIO ITOATOTOBKU:

Tabnuua 3.1.
Kon HaumeHnoBanue Nuaukarop B pe3yabTate ocBoeHMsl
KOMIIETEHII KOMIIETeHIHH JAOCTHIKEHHUSI AMCHMILIMHBI 00yYaKO Ui CSI
uu KOMIeTeHIHH JMOJIFKEH
Yuueepcanvnvie Komnemenyuu u UHOUKAMOPbL UX OOCHIUNCEHUA
YK-2 Cnoco6en onpenensitb | YK-2.1. Onpenensier 3HaTh:

KPYT 3a7a4 B paMKax
MOCTABJEHHOM IeJIH 1
BBIOMPATH ONTHMAJIb-
HbIe CIOCcOo0bI UX pele-
HUSL, UCXO05 U3 IeHCT-
BYIOLIMX IPABOBBIX
HOPM, UMEIOIINXCA
pecypcoB M OrpaHu-
YeHUu .

KpyT 3a7a4d B paMKax
MOCTaBJICHHOM IEIH,
OTIpEIIEISIET CBSI3U
MC)KZ[y HHUMU,

YK-2.2. Ilpennaraer
CIIOCOOBI PEeIICHUS
MOCTABJICHHBIX 3a/1aY
U OXHJIAeMbIC PE3yJib-
TaThl; OI[CHUBACT
MPE/NIOKEHHBIC
CHOCOOBI C TOYKH
3PEHHUS] COOTBETCTBUS
LIEJIA IPOEKTA;

- TpeOOBaHMSI M IPUHITUIIBI T1eTIe-
MOJIAraHUS;

- IPUHITATIEI ¥ METOIBI TUTAHUPOBA-
HUS,

- METOJBI OPTraHU3aIuN U YIIPaB-
JICHUS B 00JIaCTH XMMUU, TIPUMEHSI-
eMbIe Ha (heepallbHOM B PErHo-
HAILHOM YPOBHSIX;

Ymern:

- opmynmpoBarth nepeycHb
B3aMMOCBSI3aHHBIX 3aj7a4, 00ecIeun-
BAaIOIIUX JOCTHKESHUE MIOCTABJICH-
HOM 1IeIH;




YK-2.3. [Inanupyer
peanu3anuio 3a1ad B
30HE CBOEH OTBETCT-
BEHHOCTH C YYETOM
HUMEIOLIUXCS pecyp-
COB M OIpaHUYECHU,
JIEMCTBYIOMMX Mpa-
BOBBIX HOPM;

YK-2.4. Bemosaser
3aJla4d B 30HE CBOCH
OTBCTCTBCHHOCTU B
COOTBETCTBHH C 3aIljaa-
HUPOBAaHHBIMHU PE3YJlib-
TaTaMH ¥ TOYKaMU
KOHTPOJISA, TIPH HEOO-
XOJIMMOCTH KOPpEK-
THUPYET CIOCOOBI
pelleHHs 33134,

YK-2.5. IIpencrasns
€T pe3yJIbTaThl MPOCK-
Ta, MpeaaaracT BO3MO-
JKHOCTH UX HCIIOIb30-
BaHUsI W/UITA COBEP-
LIEHCTBOBAHMSL.

- OTIPENIEINATh 0KUAAEMBIE PE3YJIb-
TaThl pEIICHNS 33/1a4;

- pa3pabaThIBaTh Pa3IMUHbIC BHIBI
TUIAHOB TIO PETH3aIK TIPOTPAMM B
00JIaCTH XUMMH;

- IPOBOJIUTh AHAIN3 TUIAHOB C
MO3HLIMI TPaBOBBIX HOPM, UMEIO-
LUXCS PECYPCOB U OTPAHUYECHU;

- IPOBOJUTH OLIEHKY PECYPCHOTO
oOecrieueHust pa3THIHBIX
MEpPONPHUITUI XUMUYECKOTO
xapakTepa (Hay4yHO-TIpaKTHYECKHE
KOH(epeHLUH, Hay4YHbIE CEMUHAPBI,
JUCITYTHI);

- OPUEHTUPOBATHCS B 3aKOHOA-
TEJLCTBE U MPABOBOM JIUTEPaATYpE,
[PUHUMATh PEILICHNUS U COBEPILATH
JIEACTBUS B COOTBETCTBUHU C 3aKO-
HOM.

Bnaapers:

- METOAMKOI U METOIaMU IUIAHH-
POBaHUsI U MPOBEACHUS HAYYHOTO
HCCIIEIOBAHUS 110 OTPENIEIICHUIO
3¢ GEKTUBHOCTH JICSITEIBHOCTH B
00J1aCTH XUMUM.

Oobwenpodheccuonanvhule

KomnemeHuyuu u undukamopbl UX 00CMUICCHUS

OIIK-6

Cnoco0eH mpeacraB-
JISITH pe3yJibTAThl CBO-
eii paboThI B YCTHOI 1
NUCbMEHHOH (popMme B
COOTBETCTBHU C HOP-
MaMH U NPaBHJIAMM,
NPUHATBLIMHA B nIpodec-
CHOHAJILHOM
coo01ecTBe

OIIK-6.1.

3HaeT OCHOBHI QyHa-
MEHTAJBHBIX Pa3zieiioB
MaTEeMaTHKH, (PU3UKH,
XUMHH, HayK 0 3emiie
u OHoJIorun, Heo0Xo-
JUMBbIE B TIpodeccro-
HaJIbHOW JIesITeNbHOC-
TH, BO3MOXXHOCTH U
o0JlacTH NPUMEHEHUS
METO/IOB 3KCIIEpUMEH-
TaJIbHBIX UCCIIE0BA-
HUI B QU3MKE.

OIIK-6.2.

VMeeT UCIIONIB30BAaTh
OCHOBHEIE 3aKOHEI €C-
TECTBCHHOHAYYHBIX
JUCLUILIAH 11 00b-
SICHEHHS 9KCIIEPUMEH-
TaIBHBIX PE3yJIbTa-
TOB; IIPUMEHSATh METO-
JI6I MATEMATHYECKOTO
aHaJin3a U MOJEIUPO-
BaHHS, OCHOBHEIX 3a-
KOHOB (DM3MKH JIsI
pelIeH s 3a1a9 mpo-
(heccruoHanbHOM J1€5-
TEILHOCTH,

3HaTh:

HCTOPUIO CTAHOBJICHUS U Pa3BUTHS
XVMHUH, METOJIOB HCCIICIOBAHMUS 1
BKJIaJI POCCUICKHX YUEHBIX B pa3-
BUTHE XUMHHM; POJIb XUMHH B €C-
TECTBO3HAHUH, €€ CBS3b C IPYTHUMHU
€CTECTBEHHBIMHU HAayKaMU, 3HAYCHHUE
B ’KM3HU COBPEMEHHOTO OOIIECTBA;
CYIIHOCTb M COL[MATIbHYIO 3HAYH-
MOCTB CBOE€# OyayIiei mpodeccuw;
MEPCIEKTUBBI U BO3MOKHOCTH
JanbHENIIEro 00pa3oBaTeIbHOIO
MapupyTa; TpeOoBaHHs K
odopmieHHIO pedepaTon, HAYIHBIX
cooOmeHwmii, TpedoBanus [[OCTa
Ymern:

odopmiATs pedepaTsl, HayUHbIE
coo0MIeHNs ¢ y4€ToM TpeboBaHU
I'OCTa

Baaners:

- METOAaMH TEOPETUIECKOTO U
9KCIEPUMEHTAIbHOT'O HCCIIE0Ba-
HUS,

- HaBBIKaMH MTPUMEHEHHUST OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX
JTUCITUTUTMH B TIPO(eCCUOHATHHOM
JeSTEIbHOCTH.




OIIK-6.3. Bnaneer
METOJIaMU TEOPETH-
YEeCKOTO M dKCIIepH-
MCHTAJIBbHOT O
HCCIIeIOBAHUS;
HaBbIKaMH ITPUMECHE-
HUsI OCHOBHBIX 3aKO-
HOB €CTECTBEHHO-
HayYHBIX TUCIUILTHH
B mpoeccuoHanbHOM
JeSTEIbHOCTH.

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUA

NK-3

Croco0eH ucnoJab30-
BaTh CUCTeMbI pyHIa-
MEHTAJLHLIX XUMH-
YeCKHX MOHATHH H
MEeTO010JI0THYeCKHX

aCIeKTOB XUMHUH, (hopM

U ME€TOA0B HAYYHOI' 0
MMOo3HAHMUI.

MK-3.1. 3HaeT OCHOBBI
($byHIaMeHTaIbHBIX
pa3aenoB XUMHUH: He-
OpraHUYecKON XUMHH
(cocras, cTpoeHue,
CBOWCTBA BEIICCTB U
COEMHEHHUH ), OpraHu-
YeCKOH XUMHUU (OCHOB-
HBIE KJIACCHI YIJIEBO-
JIOPOJIOB, TOMO(YHK-
LIMOHAJIBHBIX, T€TEePO-
(hYHKIIMOHATEHBIX U
reTePOLUKINYECKHX
COCIMHEHWH), aHAIIN-
THUYECKOW XUMHH (MeT-
POJIOTHYECKHE METOIBI
aHaJn3a, CyIIeCTBO
peaKkuui, TPUHIIKIBI 1
00J1acTH UCTIOIB30-
BaHUS XUMHUYECKOTO
aHanu3a), pu3muecKkoit
XUMHH (OCHOBBI Tep-
MOJIMHAMUKH, TEOPUHI
pacTBOpOB H (Ha30BBIX
paBHOBecHH, XUMHU-
YECKOW KMHETHUKU U
KaTanmsa,
3JIEKTPOXHUMUH)

MK-3.2.YMmeer npume-
HSTh TEOPEPTHUECKUE
3HAHUS IS PEIICHHS
KOHKPETHBIX 337134 B
XHMUU; MTOJT30BATHCS
COBPEMEHHBIMH TIPE/I-
CTaBJICHUSMH OCHOB-
HBIX pa3JieioB ecTecT-
BEHHBIX HAYK IS
00BSICHEHHUSI CTIeU(H-
KM TIOBEICHHS XHMH-
YECKUX COCIUHCHUI;
HCTIOJIb30BATh JTaHHbIC
MO CTPOCHUIO BEIIECTB

3HaTh: 0a30BbIC IOHATHS HEOpTa-
HUYECKOH, OpraHuvecKoi, aHaau-
THYECKOW, PU3MIECKOl, KBAHTO-
BOM XMMHH, XUMUU BBICOKOMOJIE-
KYJSIPHBIX COCTUHEHUN U XUMU-
YECKOH TEXHOJIOTUH U 3aKOHOMEp-
HOCTH XUMUYECKUX TPOIECCOB C
Y4acTUEM HEOPTaHUYECKHUX, a TAKXKE
HU3KO- U BEICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEILECTB

Ymern:

- IPOBOAMTH MPOCTHIE ONEPaLUN
(ananmza u kmaccuukau
BEIIECTB, COCTABICHUS (OPMYIL,
CXEM MPOIIECCOB, IEPBUYHOTO
aHanm3a pe3yJbTaToB | T.I1.),
BOCIIPOU3BOAUTH OCHOBHBIC MOHSI-
THS HEOPTaHUICCKOH, OpraHnyec-
KOU, aHATUTUIECKOH, PU3NIECKOH,
KBAaHTOBOW XUMHH, XUMHUHU BBICOKO-
MOJIEKYJISIPHBIX COEIUHEHUHN U
XUMHUYECKON TEXHOJIOTHH U
3aKOHOMEPHOCTH XUMUYECKUX
MIPOTIECCOB C yJaCTHEM HEOpPTaHH-
YECKUX, a TAKIKE HU3KO- U BBICOKO-
MOJICKYJISIPHBIX OPTaHUYIECKUX
BELLECTB.

Baapers:

- HaBBIKOM paboTHI ¢ yueOHO
JIuTeparypoii 1o HEOPraHUYECKOH,
OPTraHUYECKOM, aHATUTUYECKOH,
(m3UYeCcKOl, KBAHTOBON XUMUH,
XUMUU BBICOKOMOJIEKYJIIPHBIX
COCIMHECHUN U XUMHUYECKOH
TEXHOJIOTHH




U COCIUHEHUHN I
HU3Y4YEHUS UX CBOKCTB,
HCIIOJIb30BaTh CTPYK-
TYpHBIE TaHHBIE B HC-
CIICOBAHUM.

IIK-3.3.Bimageer oc-
HOBaMH TeOpUH GyH-
JIAMEHTAJBHBIX pa3jie-
JIOB XMMUH;, HABBIKAMHU
pEILIeHUsT KOHKPETHBIX
TEOPETHUYECKUX U
JKCIIEPUMEHTAITLHBIX
3aj1ad.

4. OFbEM JUCIIANIMHBI U BUJbI YYEFHOU PABOThHI

Taoauna 4.1.
O0beM TUCUMIITIMHBI M BUIbI Y4e0HOH padoThI
Bup yuedHoii padoThl Bcero 1
4acoB cemecTp
OO61m1ast TpPyA0€MKOCTh JUCITUTUTHHBI 252 252
AyauTOpHBIC 3aHATHS 166 166
Jlexmun 54 54
[TpakTHyeckue 3aHITHS 112 112
CamocrostenbHas padora ctyneHToB (CPC) 59 59
KoHnTponb 27 27

5. COIEP)KAHME JUCLHUIIJIMHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3EJIAM) C YKA3BAHUEM OTBEJEHHOT' O HA HUX KOJIMYECTBA
AKAJJEMHUYECKHUX WJIH ACTPOHOMHUYECKHNX YACOB M BUJIOB YYEBHBIX
3AHATUUA

Tab6auna S.1.
5.1. CTpyKTypa u coiep:KaHHe U CUUITHHBI

OO01mas Tpy10eMKOCTb AUCIUTUTHHBI COCTABIISICT 6 3a4€THBIX €IMHUIL, 216 4JacoB

. Bunpsl yaeOHOU pa- ®dopma TeKylero
NoNe 5
) Pasnen nucuumninHb 2 0OTBI, BKIItOYAs KOHTPOJISI YCIIEBAEMOCTH,
/T 5
O CaMOCT. paboTy dbopMa mpoOMeKYTOUHOTO




MU |pabotel| pabora

BBenenune. OcHOBHEIE 1 6 10 6 Tect Ha XUM.
TOHATHS Y 3aKOHBI XUMHU. HOMEHKJIATYPY
Ctpoenue aToma 1 6 12 6 TecToBble 3anaHus

KonTponbhas pabora

XuMHuyeckas CBI3b 1 6 12 6
Ne 1
Tlepron. 3akon u Ilepuon. | 1 6 10 6 Kosoksuym Ne 1
cucrema
CrpoeHue KOMIUICKCHBIX 1 6 12 6 TecToBbIC 3a1aHUS
COEIMHECHUI
Hauana xummdeckoi 1 6 12 6 TecToBbIE 3aAaHUS
TEPMOTHHAMHKH
Kunernka u Mmexauusm 1 6 14
XUMHYECKON peakinu KonrposbHas padora
6
Ne 2
PacTBOpBHI 1 6 16
10 TecToBbIE 3aIaHUS
DIEKTPOXUMHUCCKHUE 1 6 14
CBOWCTBA PACTBOPOB TecToBbIE 3a1aHUS

Komnokuym Ne 2

Hroro: 54 112 59

5.2. Conep:xkaHue aucuumIuHbl «Teopernyeckas HeopraHuvYecKast XMMHS»

1. BBeaenue

XvMHS KaK CUCTeMa 3HAHMN O BEIIECTBAaX M MX MpeBpalleHUsX. Teopus U SKCIIEPUMEHT
B XUMUHU. Paznnynble ypoBHM XumHueckoil teopuu. WHpopmaumonuslie cuctemsl. Cucrema
MIPUOPUTETOB B pa3BUTHH XUMUU. OCHOBHBIE MTPOOIEMBbI COBPEMEHHON HEOPraHUUYECKON XUMHUU.
Pycckas HOMeHKIaTypa HEOPraHUYECKUX COCAUHEHUN (KUCIOPOJ, OKUCEN, THAPOOKHUCH, BOJA,
IeJIoub, TMEPEeKUCh BOAOPOJA, CEPHOKHUCIBIA, XJOPUCTHIM u T.JA.). MexayHapoaHas
HOMCHKIJIaTypa. XUMHS 1 DKOJIOTHS.

OCHOBHBIE TOHSATUS W 3aKOHBIl XUMHUU. ATOMHas €IUHHUIIA MacChbl. ATOMHas U
MoOJIeKyJIsipHast Macchl. Mouib. MonbHast macca. Banentnocts. CTeneHb OKUCIICHHs. DKBUBAJICHT.
MonbHas mMacca skBuBajeHTa. OnpeneseHnss XUMUYECKOr0 SKBUBAJIEHTA AJIEMEHTA, KUCIOTHI,
TUAPOKCHAA, CcoJid, OKcuaa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE OSKBUBAJICHTHL. 3aKOH
CTEXMOMETPUHU. 3aKOH IKBUBAJICHTOB.

Jlex | IIpakT. (CaMOCTOST. KOHTPOJIS U aTTECTAllH

7 KontposnbHas padota Ne3




CnocoObl BBIPpAKCHUSA KOHIICHTPAINU paCTBOPOB.

2. Crpoenne atoma. PazBurHe nmpeacraBiaeHuii 0 crpoeHun atoma. KBanroso-
MeXaHMYeCKasi MOJeJIb.

Atom — kak cioxHas cucreMa. CioxxHas cTpykrypa siapa. [IpoToHbI M HEWTPOHBI.
[TpoTOHHO-HEUTPOHHASA TEOPHUS CTPOCHUS SIpa.

JIBolicTBEHHas Mpupoaa NIEKTpoHA. Macca U 3apsl AIEKTPOHOB. BOJIHOBBIE CBOMCTBA
anekTpoHoB. CooTHomeHue HeornpeaeneHHocTu ['eitzen6epra. Ilonsitue opburanu. BomHoBas
¢byHkuus U BoiHOBoe ypaBHeHue lllpenunrepa. Pammanbhas m opOHTanbHas COCTaBISIONINE
BOJTHOBOM (DYHKITHH.

KBanToBbie uncia. CTpyKTypa 3J1eKTPOHHBIX 0007104eK. KBaHTOBbIE YPOBHU, KBAHTOBBIE
MoaypoBHH, S-, P-, d-, f- aromueie opOurtamu. IlpaBuino KieukoBckoro. PeanbHbie
pacmoJIOKEHHS] YPOBHEUN U IOJAYPOBHEUN B aTOME.

OCHOBHBIE TMPUHUMUIIBI PACHPENEICHHUs JJIEKTPOHOB B aTOMeE: MPUHINI HauMEHbIIEH
sHepruu, npuHuui [laynu u npasuno I'ynaa.

N300paxeHne 371eKTPOHHON CTPYKTYphI aTOMa MpHU MOMOIIHU AJIEKTPOHHBIX (hopmyIt u
KBAHTOBBIX SYEEK. DHEPreTUUECKHUE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMH4ecKkas CBI3b

[lonatue xumuueckoil cBsi3u. KpuBble M3MEHEHMsI SHEPrUM IMPU OOpPa30BAHHUU CBSI3H.
[Ipupona xumuyeckon cBsa3u. KonnuecTBeHHbIE XapaKTepUCTUKU CBA3U. Tun cBsi3u. BasieHTHBIE
U MEXMOJIEKYJISIPHBIE CBSI3H.

KoBanentnass cBs3b. JlBa MeToma OOBSCHEHUWS] KOBAJICHTHOW cBsi3u. (OCHOBHBIE
noyiokeHus: Merona BaneHTHBIX cBszeil (BC). IlomsipHocTh cBsizu. HemonspHble U monsipHbIE
MOJIEKYJIBI. JIMIIOJBHBIA MOMEHT M XapaKTEPUCTUKH CTEIEHU MOJSIPHOCTU CBS3H. TwIbI
ruOpuAn3ail aTOMHBIX OpOWTaNel, HampaBIEHHOCTh XMMHUYECKOH CBS3U, T€OMETpUYecKas
KOHpHUrypamus MOJeKyl. ©- W 7n- cBa3u. OnuHapHbBIe, IBOWHBIE ¥ TPOHHBIE CBS3H.
HenacpimaemocTs CBsI3U. DHEPTUs CBS3H.

OcCHOBHBIE TIOJIOXKEHHSI METOJAa MOJEKYJSIpHBIX opoutaneit (MMO). Cas3biBaromiue,
Pa3pBIXJIAIONINE W HECBS3bIBAIONINE MOJICKYISIpHbIE OpOUTaNu; G- U T- MOJEKYISpHBIC
opbutanu. CxeMbl MOJEKYJISPHBIX OpOUTalIell TBYyXaTOMHBIX TOMOSIIEPHBIX, T€TEPOSIEPHBIX U
MHOT0aTOMHBIX MoJeKyll. [Topsiaok cBa3u. MaruutHsie cBoiicTBa MoJieKysl. CpaBHEHHE METOJIOB
BC u MMO.

Honnas cBs3b. Kputepuii oOpa3oBaHust MOHHOM cBs3M. HeHachlaeMocTh CBSI3H.
Kpucrannuueckoe cocTosiHue HOHHBIX coeuHeHU. HenanpaBineHHOCTh CBSI3U. DHEPrus CBA3HU.

MexmonekyisipHble cBsi3U. BogopoaHas CBs3b.

4, Ilepuoauyeckuii 3aKOH W mepuoguYeckasi cucrema 3jgementoB JI.HU.
MenaeiieeBa

[louckn  OCHOBBI  KIAacCU(UKAIMU  XUMHUYECKHX  DJIEMEHTOB 10  OTKPBITHS
MEePUOINYECKOI0 3aKOHA.

Tpu stana pabots! [I.M1. MenzaeneeBa B 001aCTH CUCTEMATUKNA XUMHUUECKUX JIEMEHTOB.
®opmyUpoBKa mepuoaudeckoro 3akoHa. Co3laHWe MNEPHUOIMYECKOM CHUCTEMbI 3JIEMEHTOB.
Jlormueckue BbIBO/IBI U3 IEPUOAMUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpeMeHHast (QopMyIHpOBKa TMepuoandeckoro 3akoHa. CTpyKTypa COBpEMEHHOM
NIEPUOJUYECKON CHCTEMbI IEMEHTOB. KOpOTKONEpHOAHBI M JUIMHHONEPUOAHBIA BapUAHTHI
nepuoauueckor cucremsl. [lepuon. I'pynma. [lemenuwe rpynmnbel Ha NOArpynmbl. Tunudeckue
3JIEMEHTBI, ITOJTHbIC AHAJIOTH.

S-, p-, d-, f- anemenTsl. BHyTpeHHSS 1 BTOpUYHAS TIEPHOAUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEPHOIAM H
rpynnaM. Paauycel aTOMOB M HMOHOB, 3HEPIUSl MOHU3ALMH, CPOACTBO K DJIIEKTPOHY,
DJIEKTPOOTPULIATEIBHOCT: U3MEHEHHUS DTHUX XAPAKTEPUCTUK I10 MEPUOJAM U TPYIIIaM.



3aKOHOMEPHOCTH M3MEHEHHS BAJICHTHOCTH, OKUCIINTEIHHO-BOCCTAHOBUTEILHBIX CBONUCTB
3JIEMEHTOB Y CBOWCTB OJHOTUIIHBIX COCIUHEHUMN.

BajieHTHBIE 3JIEKTPOHBI H MHOTOOOpa3Ke BaJCHTHBIX COCTOSIHHMI aTOMOB S-, pP-, d-,
f- siemeHTOB.

5. CTpoeHue KOMIUIEKCHBIX COeIUHEeHU M

KoopaunanuonHnass teopust BepHepa kak mepBas ynayHas IIONBITKA TEOPETHYECKOTO
o0bsicHeHus1  cTpoeHust  KoMiuleKcHbIX — coeauHeHuit  (KC).  OcHOBHBIE — MONOXKEHUS
KOOPJMHAIIMOHHON TEOPHH: LEHTPAIbHBIA aTOM W JIMTaHAbI, BHEIIHSS W BHYTpEHHss cdepa,
KOOPAMHAILMOHHOE YUCIIO0, A]Ip0 KOMIUIEKCa, €ro 3apsij, IllaBHast U I0OOYHask BaJIeHTHOCTH

IIpupona xumuueckoit cBsizu B KC. CouetaHue 3j1€eKTpOCTaTUYECKOTO U KOBaJEHTHOI'O
B3aMMOJICHCTBUS ILIEHTPAJIBHOIO aTroMa (WIM MOHA) ¢ Jurangamu. IloHsTHE O KHMCIOTax H
OCHOBaHU:AX JIprouca.

Pone KC B npupoze (pepmeHTsl, xj10pouiul, reMOorao0uH, KOMIUIEKCHBIE COSTUHEHUS
MHUKpO3JIEMEHTOB B IUTAaHUM pacTeHMi, jekapcTBa U sabl). Mcnonb3oBanue KC B TexHomorumy,
CEJIbCKOM XO3HCTBE U MEIULMHE (pa3AeieHne U OUUCTKA CMeCe HEOpPraHMYECKHX COEIMHEHHH,
060pbba ¢ XJIOPO30M pacTEHUil, MPOTUBOOITYXO0JIEBOE AEHCTBUE KOMILIEKCOB IUIATUHBI U APYTUX
anemeHToB). Jletyune KC u ux poinb B HEOPraHWYECKOM CHUHTE3e (TOHKHE IUICHKH,

reTePOCTPYKTYPHI).

6. Hayayia XuMn4eckoii TepMOIUHAMHUKH

XVMMHYECKHE TIPOLIECCHl HAa MHMKPO - M MaKpOYpPOBHsX. BakHellne INpU3HaKu
XUMHUYECKHUX TpeBpaiieHuid. [loHATHEe 0 XMMUYECKUX MpPEeBpaIlEHUs] B HEOOBIYHBIX YCIOBHUSX:
IJ1a3MOXHUMUS, 3BYKO- U MEXAaHOXUMHUS, KPUOXUMUS, JIa3€pHAst XUMUS.

OCHOBHbBIE TIOHATHSA XUMHUYECKOW TEPMOJWHAMHUKHU: CHUCTEMa, MapaMeTpbl COCTOSHUSA,
paboTa, sHeprus, TeIioTa.

BHyTpeHHsis Heprus, U ee M3MEHEHHE MPU XUMUYECKUX M (Pa30BbIX MPEBPALICHUSX.
IlepBoe Havaao TEPMOAMHAMUKU. OHTAIbIHUs O0O0pa3oBaHUS XUMHUECKUX COCAMHEHUI.
CrangaptHoe cocrtostHue. CTaHIapTHblE OSHTaIbIUM oOOpa3oBaHMs. TemaoBble 3(PHEKTHI
XMMHUYECKHUX peakuuil. TepMOXMMHUYECKHE pacyeThl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
MUYecKHe HIMKIBL. TernoeMKkocTh. TemmepaTypHas 3aBUCUMOCTb TETUNIOEMKOCTH U SHTAJbIIHU.
VYpaBuenue Kupxroda. DHeprus XuMu4eckoil cBs3Hu.

Bropoi#i 3ak0oH TepMOJMHAMUKHU. DHTPOINHS. 3aBUCUMOCTh SHTPONUU OT TEMIIEPATYPHI.
CrannaptHast SHTpomus. VM3MeHeHHe HHTpOnMHM TpU (Pa30BBIX TMEPEeXoJax U XHUMHUYECKHX
peakmusax. Oueprus [ub6ca u »sHeprus [empmromena. Kpurepuit caMompon3BOJIBHOTO
IIPOTEKAaHUs NPOLECCOB. XUMHMUECKUN MOTEHIMAJ, 3aBUCUMOCTh XMMHUYECKOIO MOTEHIMAlIa OT
KOHLEHTpAalluW, JaBJICHHUS pEarceHTOB. YCJIOBHE XHUMHUYECKOro paBHOBecus. M3orepma
XUMHYECKOU PEAKLUH.

KoHcTaHTa XMMHYECKOTO paBHOBECHsI KaK Mepa TIJyOMHbl NPOTEKAHUS IPOLECCOB.
Hcnonp3oBaHMe 3HAYCHUM CTAHAAPTHOM DSHTAIBIIMM W DHTPONMM I pacueTra KOHCTAHT
PaBHOBECHUS XMMHMUYECKHUX peakiuil. DaKkTopsl, BAMAIONINE HA BEIMYNHY KOHCTAHTBHI PABHOBECHS.
TepmoanHaMuUyeCcKUil BBIBOJ 3aKOHA AEWCTBYOIIMX Macc. CIOBUI XMMHUYECKOI'O PaBHOBECHSL.
[Tpunmun Jle [laTense.

7. KnHeTHKA M MEXaHU3M XUHMHYECKHX peaKI Ui

CKOopocTh XMMMUYECKOM pEaKkIMM, €€ 3aBUCUMOCTb OT MPHUPOAbBI M KOHIIEHTpALUU
peareHToB, TeMmrepaTyphl. llopsgok u MonekynspHOCTh peakiuu. KoHcTraHTa ckopoctu, ee
3aBUCUMOCTb OT TEMIEPATYphl. YpaBHEHUE AppeHHyca. DHEprusl akTUBaLUU (I€HCTBUTEIbHAS
u Kaxymascs). [loHsatue o Teopuu aKTHBHBIX COYJApEHHM, aKTUBHPOBAHHOM KOMILJIEKCE B
Teopur aOCONIOTHBIX CKOPOCTEH peakiuu. MexaHu3M U KUHETHKA PEaKIuid B TOMOTEHHBIX U
retreporennbix cuctemax. lLlemueie (H.H.CemenoB) u xonebatenshbie (b.I1.Benoycos,
A.M.)KabotuHckuil) peakiuu. ['oMOreHHBI M reTeporeHHbll Katanus. Ayrokatanui3. Kune-



TUYECKUI BBIBOJ 3aKOHa JAelcTByromux Macc. QPopmanbHas KUHETHKA, KHUHETUYECKUE
YpaBHEHUS ISl ONHOCTOPOHHUX peakuuil [ u Il mopsiaka.

Nuruburops! 1 nHruouposanue. OCOOEHHOCTH KMHETHKH T'a30()a3HbIX, KUIKO(DA3HBIX U
TBepA0(a3HBIX peakiuii. MeXxaHN3Mbl pEaKIfii C yJaCTHEM OPTraHUYECKUX COCTMHEHHM.

Xumnueckoe paBHoBecue. OOpatuMble U HEOOpaTUMbIE XHMHUYECKUE PEaKIHH.
CocTosHMEe paBHOBECHS U MPHUHIIUII MUKPOCKOIMYECKONH 00paTUMOCTH peakiuu. Knnetnueckuit
U TEPMOAMHAMHUUYECKUN NOJIXObI K OIMCAHNUIO XUMUYECKOIO PaBHOBECHSL.

KoHcTanTa XuMH4ecKOro paBHOBECHsSI M pa3iU4Hble CIOCOObI ee BbIpakeHHs. CBs3b
KOHCTAHTBl XMMHYECKOTO pPAaBHOBECHS CO CTaHIAPTHBIM H3MEHeHHeM osHepruu [ubOca.
CwmenieHne XMMUYECKOT0 paBHOBECHS ITpU U3MeHeHuu ycioBuil. [Tpunnun Jle [larense.

BnusHue cpeapl Ha mpoTeKaHME XUMHUYECKHX peakuuid. OcoOeHHOCTH Tra30(]as3HbIX,
KUAKO(Da3HBIX, TBepA0ha3HBIX peakiuid. Poiib SHTAIBIUWHOTO M DHTPOIMUUHOTO (aKTOPOB B
OIIpEICIICHUH HAIpaBJIEHUs Ipoliecca.

8. PacTBOpBI

PactBopel >kumkwe (BOOHBIE W HEBOJHBIE), TBepHable W Ta3zo000pa3Hbie. CrocoObl
BBIPQKEHHUSI KOHLEHTPAllUM pacTBOPOB: MaccoBas J0Jsl, MOJSPHOCTb, HOPMaJIbHOCTD,
MOJISJIBHOCTh, MOJIIpHAas Jofisl. BrusHMe Ha  pacTBOPUMOCTb DHEPTUU  CTPYKTYPBI
KPUCTAJJIMYECKOTO  BEIIECTBA W HDHEPrMM  CoJbBaTalMu. PacTBOpbl  HaCHILEHHBIE,
HEHACBIIICHHbIE W, KOHIIEHTPUPOBAaHHBbIE M pa30aBlIeHHbIE. 3aBUCUMOCTbh PAaCTBOPHUMOCTH OT
TeMneparypbl. PacTBopbl njieanbHbIE U peabHbIE.

PactBop kak ¢aza mepemeHHoro coctraBa. [loHsiTHE O (a30BBIX JgUarpammax,
KOMIOHEeHTax, (aszax, cremeHsx cBobonbl. [IpaBuno a3 I'mbbca. das3oBbie aUArpaMMeI
OJTHOKOMIIOHEHTHBIX CHCTEM Ha MpUMepe auarpaMmbl COCTOSHUN BOJAbl. OCHOBHBIE THIIBI
($a30BBIX AMArpaMM JIBYXKOMIIOHEHTHBIX CHCTEM: CHUCTEMBI C HEOrpPaHMUYEHHOH pPacTBOPUMO-
CThIO, JBTEKTHUECKHE CHCTEMBI, CHUCTEMBbI, BKIIOYAIOIINE KOHTPYIHTHO U HWHTOHTPYIHTHO
IUIaBSIIMECS XUMUYECKHE COeIMHEHUs. TpHaHTyIsIIusl CIOKHBIX CUCTEM.

[ToHnsTHE O KOJUIOUAHBIX PACTBOPAX.

KonnuratusHble CBOMCTBAa pacTBOPOB HE 3JIEKTPOJIUTOB U AIEKTPOIUTOB. J(aBieHue napa
OMHApHBIX pacTBOpOB. 3akoHbl Paynsa. Kpuockonuss u 30yIIHOCKONUsS KaK METOJbI
onpezesneHuss MOJSpHbIX Macc. OCMOC M OCMOTHMYECKOE JaBIIEHHE B HEOPraHUYECKUX U
Ounosnorudecknx cucreMax. 3akoHbsl Payns u Bant ['odda nmas pacTBOpoB HE 3IEKTPOIUTOB U
AEKTPONUTOB. M30TOHMUECKH KO3 DULIUEHT.

IIponecc 3amep3anust BOABI U BOJHBIX pacTBOpOB. Kproruapar u KpuoruapaTrHas TOUKa.
BriBeTpuBanue KpucTamioruaparoB cosieil. PacruibiBaHue 00€3BOKEHHBIX COJIEHl BO BIIaXKHOU
atMocdepe.

Onektpomutrueckas gucconuarus (C.Appenuyc). CuibHbIE U clIa0ble SJIEKTPOJIUTHI.
Crenenp M KOHCTaHTa auccouuanuu. PaxkTOpsel, BIUSAIOIIUE HAa CTENEHb 3JIEKTPOIUTHYECKOU
muccounanuu. Kaxyiascs creneHb IUMCCOLMALMM CWIBHBIX 3JEKTponuTOB. Jluccoumanus
cJ1a0BIX MEKTPOIUTOB. 3aKOH pa3zBeeHuss OcTBalIbAA.

Bonma kak BaxuHeWmmid pactBoputenb. KoHcTranTa aucconuanuu  BoAbl. MoHHOE
IIpoU3BeIeHUE BOJbI. BOIOPOAHBINM TOKA3aTEb.

IM'maponus u conbBonM3 conel. KonctaHnTa paBHOBECHS peakiuu rujpoinsa. PakTopsl,
BIIUSIOLIME HA PaBHOBECHE PEAKLIUI TUAPOIIN3A.

[IpousBeneHne pacTBOPUMOCTHU IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JEKTPOJIUTOB. YCJIOBUA
OCAKIEHUS U paCTBOPEHUS OCATKOB.

OCHOBHBIE TIOJIOKEHHSI TMPOTOJUTHYECKOW Teopuu bpencrena-JIoypu. ConpsikeHHbIE
KHUCJIOTHI M OCHOBaHUs. KOHCTaHTa MpOTOJIUTUYECKOTO PABHOBECHUSI KaK XapaKTEPUCTUKA CHUIIbI
KHCIIOTBI 1 OCHOBAHHUS.



9. DJIeKTpOXMMHYeCKHUe CBOIiCTBA PaCTBOPOB

ConpsbkeHHBIE  OKUCIIMTEIbHO-BOCCTAHOBUTENNbHbIE mMapbl. [loHSATHE 0 JABOWHOM
INEKTPUYECKOM CJIO€. OJIEKTPOJbl, TajlbBaHWYECKas s4eiKa. OJEKTPOAHBIH IOTEHLHUAI.
CrangapTHBI 3JICKTPOAHBIM MNOTEeHIMaN. Psn Hanpspkenuid. OnpeneneHue HampaBiieHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. YpaBHeHue Hepucra. Jlmarpammser Jlatumepa.
[lonsiTue o AMarpaMmax OKHUCIUTENIbHBIX COCTOSTHUH (UarpaMMbl «BOJIbT-I9KBUBAJICHT - CTEIIEHb
OKHUCJICHUSI»). 3aBUCUMOCTH DJJIEKTPOAHOTO TNoTeHHHasa oT pH cpenbl. DiekTponus,
ANEKTPOXUMUYECKNE UCTOUYHUKHU SHEPTUU, KOPPO3HS KaK AIEKTPOXUMHUYECKUHN TpoIiecC.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Ipy u3ydYeHHH TEOPETHUUECKOTO Kypca Ha JEKUUSIX MPEeAyCMaTpUBACTCA 3aJI0kKEHUE
Martepuaia B Buje npe3deHTanuu. OTaeNbHble JEKIUU U31araloTcs Mo Npo0IeMHON TEXHOIOTHUH.

Ha nexuusx ucnonb3yroTcs B KaueCTBE JIEMOHCTPALMOHHOTO Marepuana Ilepuoanueckas
cucrema snemenToB J[. Y. MenpaeneeBa u psia Apyrux CIpaBOYHBIX TaOJHIIL.

HpI/I HN3YyUCHUU CBOICTB OTACJIBbHBIX XUMHUYCCKUX COCI[I/IHGHI/Iﬁ U XUMHUYCCKUX IMPOLCCCOB
MpelycCMaTPUBAETCS IOCTAHOBKA JIEKIIMOHHBIX I€MOHCTPALIMOHHBIX OIBITOB.

Hekoropble  pa3genbl  TEOPETHYECKOTrO  Kypca  M3y4yaloTcsl C  UCIHOJIb30BAaHUEM
orepeKarolIe CaMOCTOSTENbHON paboThl: CTYEHTHI MOJY4alOT 33/JaHHUs Ha O3HAKOMIIEHHE C
HOBBIM MAaTCPHUAJIIOM O €T0 U3JIOKCHHUA Ha JICKIIUAX.

[lepen ouepenHoN JEKUWH, KaK MNPaBUIO, MPAKTUKYIOTCS «IETYUYKH» [0 MaTepHairy
HpeILLII[YHIeﬁ JICKIIUH. OTO TIO3BOJISIET OMMPCACIINTL CTCIICHL YCBOCHHUSA H3JIOKCHHOI'O PaHCC
Matepuana. Jlns Oosiee OCHOBATENBbHOM OLIEHKM YCBOSIEMOCTH TEOPETHYECKOro MaTepuana
CTYACHTAaMU HCHOJIB3YHOTCA TCECTbI, a TaKXKC TpaJUIUOHHBIC MNHWCBMCHHBIC HW YCTHBIC
KOHTPOJIbHBIE MEPOTIPUATHUS (KOJUIOKBHYMBI, KOHTPOJIbHBIE PA0OTHI).

6. MNEPEYEHb YYEBHO-METOAWYECKOI'O OBECIIEYEHUSA JJIsA
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIINXCS MO JTACHUIIIUHE

JIeKIMOHHBIC 3aHATHSA MPOBOAATCA 1 pa3 HeAelmo B 00beMe 2 4acoB M 4 4YacOB MPAKTUYCCKUX
3aHATHH B TIepBOM  ceMecTpe. Ilocine OKOHYAHWS H3YyYCHHS] KaKIOW TEMBI CTYICHTHI IPOXOJST

TGCTI/IpOBaHI/Ie, CO6CC€I[OBaHI/I6, BBITTOJIHAKOT KOHTpOJ'IBHBIe paGOTBI.
7.1. IlepeueHb-y4eOHO-METOIMUECKOTO O0ECIICUEHUS TSl O0YUAIOIUXCS IO TUCIIUIUIAHE:

1. AxmetoB H. C. O0mias 1 HeopraHuveckasi XUMUs: Y4eOHHK JIJIST BYy30B/—
M.: Belcmn. mk., 2012. — 743 c.
2. I'muaka H.JI. O6mas xumust. — M.:Uarterpan-Ilpecc, 2010. — 727 c.

3. I'munaka H.JL. 3agaun u ynpaxkaenust o ooment xumuu. — JI.: Xumust, 201 1.



7.2. YkazaHus ans o0y4aronuuxcs Mo OCBOCHHUIO TUCIUTITHHBI
Taoauna 7.1.

Conep:kanue caMOCTOATEIbLHON padoThI 00y YA IUXCS

\Homep

pazoen

TeMbl/8OI’lp06’bl, BbIHOCUMbLE HA CAMOCMOAMENbHOE U3)-

YeHue

Kon-60
yacoe

Dopmbl pabomul

Beenenne. OCHOBHEBIE IIOHATHS U 3aKOHBI XMUU.

coOece0BaHKE,
TECTOBBIN
KOHTPOJIb

CtpoeHue atoma

cobeceoBanue,
TECTOBLIN

XuMuueckas CBA3b

CobecenoBanue,
TECTOBBIM KOH-
TPOJIb

HepI/IOI[I/ILICCKI/Iﬁ 3aKOH M TMCpHUOANYCCKAA

xumudeckux dyemenToB .M. Menaeneena

CcuCTCMa

CobecenoBaHnue,
TECTOBLIA KOH-
TPOJb

CtpoeHue KOMIUIEKCHBIX CO€IMHEHU

cobeceoBaHme,
TECTOBBIA KOH-

TPOJIb

Havana xuMu4decko TepMOAMHAMUKH

coOeceoBanue,
TECTOBBII
KOHTPOJIb

KuneTnka 1 MeXaHU3M XHMHYSCKOM p€akuuu

cobeceoBaHme,
TECTOBBIN
KOHTPOJIb

PacTtBOpBI

10

coOeceoBanue,
TECTOBBIN
KOHTPOJIb

DIEKTPOXUMHUYECKUE CBOICTBA PACTBOPOB

coOeceoBanue,
TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MPOMEXYTOYHOM ATTECTAIIMA

Bonpocwt ona covecedosanusn

Tema: «OcHOBHBIE IOHATHA U 3aKOHBI XHMHH. DKBHBAJIEHT)

1. OOBem pe3nHOBOI KaMepsl aBTOMOOMIIbHOM IUHBI paBeH 0,025 M>, JIaBIICHHE B
o 5
Hel 5,0665 10° I1a. Onpenenute Maccy Bo3ayxa, HAaXOSALIErOcsa B KaMepe Ipu

20°C.




2. PaccuuTaiiTe MOJEKYIIpHYIO Maccy rasa, eciu 7 10 kr ero pu 20°C n
0,253-10° ITa 3auumatoT o6bem 22,18-107° v,

3. PaccuuTaiiTe cpeHIOI MOJCKYISIPHYIO MacCy U TUIOTHOCTD IO TUOKCUTY
yriaepojaa cMecH Tra3oB, cojaepikaieit mo oosemy 38% docrena COCl, u 62 %
xiyiopa Cl .

4. Onpexnenure Maccy 10" m® rasoBoit cmecn, conepixaiei (mo oosemy) 50%
Bogopoaa u 50% auokcuaa yriepoaa (H.y.).

5. T'a3 (n.y.) 3anumaetr oobem 1 M. [Ipu xakoii Temneparype o0beM Tra3a yrpouTcs,
€CJIM JIaBJICHHE ra3a He MEHsIeTCs?

6. Ilpu kakoM JaBJIECHUHU Macca XJiopa 00beMoM 3 10 M® cocrasur 2,5:107 kr, ecin
t=23°C?

7. Kaxkyro maccy CaCO3 Haio B3SITb, YTOOBI OJYYUTH MPU €70 MPOKATUBAHUH
JTUOKCHJT YTIIepO/ia, 3aHUMAIOIUi 00beM 25 108 M3 npu 15°C u naBnenun
104000 ITa?

8. Bsruucnure o6wvem 0,100 kr razosoii cmecu coctaBa 3CO+2CO; npu 50°C u
nasieHud 98600 Ila.

9. M3510° kr xyiopara kanust KClIO3 6pu10 omygeno 0,7 10°% M KHCJIOPO/JIa,
n3MmepenHoro npu 20°C u gasnenuu 111900 ITa. Onpenenute MaccoByro 10110
npHUMeceii B XJIopaTe Kajusl.

10.TIpu 0°C B cocyne oobemoMm 14- 103 M3 conepxwurcs 0,8 102 kr Bogoponaa u 6,30
107 kr azora. Ornpenenure napiyaibHOE JAaBJICHUE a30Ta U 0011Iee JaBICHUE
CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPraHNYECKUX COeINHEeHUii»

1.

Kakue OnHapHbBIC COSTUHCHIS Ha3bIBAIOT OKCUAAMHE? YKKUTES BO3MOXKHBIE CITOCOOBI X
MOJIY4EeHHUS.

Ha yem ocHoBaHa knaccudukaiys OKCUI0B Ha: a) HecolieoOpa3yrolue 1 coneodpa-
3yro1ue; 0) KHCIOTHBIE, OCHOBHBIC U MPOSBIISIONINE KUCITIOTHO-OCHOBHYIO
nBoiicTBeHHOCTh? Kakue peakiuu xapakTepHbl JUIsl OKCHJIOB KaX10H U3 3TUX TPpyI?
[TpuBeuTe MPUMEPHI OKCHUIOB, KOTOPBIC TP B3aUMOJICHCTBUU C BOJIOW 00pa3yrOT JIBE
kucnothl. Kak B3anmopeiictByroT ¢ pactBopom Ca(OH); okcuabt N2Os, N2O3 1 NO,?

B dem nposiBisieTcst KUCIOTHAS TPUPOJIa TEX OKCHIOB, KOTOPBIE C BOJIOM HETOCPEICT-
BEHHO HE B3aMMOJICUCTBYIOT?

HazoBuTe 0OCHOBHBIE OKCHIBI, HEITOCPEACTBEHHO B3aMMOAEHCTBYIONIME ¢ BOOM. Ha-
MUIIUTE YPaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUN.

Kakue mo xapakrepy oKcHIbI 00pa3yloT HEMETAIIBI U METAILIBI B Pa3HBIX CTEIICHSIX
okucienus? [lokaxure 310 Ha mpuMepe okcuaoB xpoma CrO, Cry03, CrOs.

VY Kakoro u3 JIByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpaykeHbI cruibHee: FEO mnmn Fe,Os;
SnO uiu SnOy,; ZnO wim CdO; SnO unu PO; BbO wim CaO; As,O3 i BirO3?

B kakux ciyyasix aBa OKCHa MOTYT B3aUMOJEHCTBOBATh APYT C IPYrOM M KaKHe CO-
€IMHEHUS IIPU 3TOM 00pasyroTcsi?

Kakune oxcuzibl 1 Ha KaKOM OCHOBAaHHUHW MOTYT OBITh OTHECEHBI TAK)KE M K KJIacCy COJIeH?
[IpuBenuTe COOTBETCTBYIOIINE MPUMEPHI.



10.

Tema:

10.

Tema:

dopmynamMu KaKuxX coiei MOKeT OBITh (P OpMaIbHO BBIPaXKEH COCTaB TAKUX MUHEPAJIOB,
KaK IIMAHENIN, TayCMaHUT, MarHeTuT? K kakoMy Kiaccy ciaeayeT OTHECTH 3TH
COeINHEHMS?

«Ctpoenne aroma. [lepruonnyeckuii 3aK0OH M MEPUOAUYECKAS CHCTEMA XUMUYECKUX
saemMeHTOB /.. MeHaeneeBay

Yo Ha3bIBAIOT IPUHLUIIOM HEONPEAEIEHHOCTH U COOTHOLIEHUEM HEONPEAeICHHOCTH?
[TpuMeHrMO 1 IOHATHE TPAEKTOPHUH JBUKEHUS K MUKpodacThliam? YeM 3To omnpene-
JSI€TCS ¥ KaKOE€ MOHSTHE €ro 3aMEHsIeT?

HeonpeneneHHOCTh B CKOPOCTH 3JIEKTPOHA paBHA 108 em/c. Haiinure COOTBETCTBYIOIILYIO
HEOIPEICIEHHOCTh B MOJIOKEHUHU 3JIEKTPOHA.

Uto Ha3bIBatOT 3HEpruen nonnzamnuu? Kakas BeTuuynHa UMEET C HEW OJJMHAKOBOE UM -
cJIOBOE 3HaUYeHHe? B Kakux eIWHUIIaX OHU U3MEPSIIOTCS ?

Yemy paBHO YHCIIO BCEX BO3MOYKHBIX MOHU3ALMOHHBIX TIOTEHIMAIOB JIJIs1 JAHHOTO aToMa
U YTO SBJISIETCS MPUYMHON YBEITMUEHUS UX 3HaUeHUH B psany: 11<Ix<ls...?

Kak 3aBucuT BeMuMHA MOHU3ALMOHHOIO IOTEHIIMAA OT 3HAYE€HHUs JJIs SJIEKTPOHA
[JIABHOTO KBAHTOBOI'O YMCJIA ¥ YEM 3Ta 3aBUCUMOCTb 00yCII0BIeHa?

Uto Ha3bIBaIOT CPOJICTBOM aTOMa K AJIEKTPOHY? J[JIsl KaKuX 3JIEMEHTOB 3Ta BEJIMUMHA
uMeeT HauOoJIblIee MOIOKUTEIbHOE 3HAUCHUE U JUIsSl KAKUX OTpULIaTeIbHOE 3HaueHne?
Kaxkue 3kcnieprMeHTalIbHbIE JaHHBIE YKa3bIBalOT HA HEBO3MOXHOCTD CYIIECTBOBAHMS
MHOT'03apS/IHBIX MPOCTHIX HOHOB?

Kakoii BbIBOJI MOXHO CJIe/1aTh O CBOMCTBAX 3JIEMEHTA IO 3HAYEHUIO JJIsl HErO HOHU-
3allMOHHOTO MOTEHIIMAJIA U CPOJICTBA K AJIEKTPOHY?

Yo HA3BIBAIOT a0COIMIOTHOM U OTHOCUTENIFHOM 3JIEKTPOOTpUIATeIbHOCTHIO? Kak mo
3HAUEHUIO ATON BEJIMUMUHBI MO>KHO, CYAMUTH O HANPABICHUH CMELIEHUS 3JIEKTPOHHOU
IUIOTHOCTHU IIpU 00pa30BaHUU CBA3EH?

Uto Ha3bIBAIOT CTENIEHBIO OKMCIICHHSI 3JIEMEHTa U UeMY paBHa UX 001as cyMMa B
MOJIEKYJIE€ U HOHE?

«XHMHYECKas CBA3L»

MosKeT JTi JUTMHA CBSI3HM OBITh PABHOW CyMME PaJIMyCOB JIBYX aTOMOB, KOTOpPBIE €€ 00-
pasyrot? Ilokaxkute u 00bsICHUTE Ha TipuMepe MosieKyinbl Hy, 3Has, uto r/H/=0,0531M, a
d/H- H/=0,074um.

Berunciure sHepruto 6 -csizu C-C, ecnu cranaptHas teriota oopasoBanus C-H u3
ra3000pa3HbIX yriepoaa u Boaoposa paBHa -2815 x/x/mMonb, a a3Heprus o-cesizu C-H
paBHa - 411,3 x/[/M0b.

Oueprus quccounanuu HJ pasaa 298,4 k/[x/mMons. MoxHo nu pasnoxuts HI Ha 35e-
MEHTHI IIPH 00JTy4eHUHN YIbTPa(UOIETOBBIM CBETOM A = 2- 100 m2 Kakyto snepruo
HAJ10 3aTPaTUTh, YTOOBI Pa3I0KHUTh 5 103 T HI?

[ToueMy MakcuMalibHasi KOBaJEHTHOCTh ocdopa MOKET ObITH paBHOM MATH, a y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?



5. B pamxkax teopun BC 00bSICHUTD, TOUEMY Y OOJIBITHHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJICHTHOCTBIO €€ 3HAYEHUS pa3IMyaroTcsa Ha 27

6. Jlnsg Kakux 3JI€MEHTOB, UMEIOIIUX JIEKTPOHHBIC KOH(MUTYpAIIMK BHEUTHETO CIIOS aToMa
2.2 2204 52 1 - R
3s°p°,4s5°p", 5s p5 , 6 p5 XapaKTepHBI IEpeMEeHHAas YETHAS ¥ IEPEMEHHAs HeUETHAs
BaJICHTHOCTb?

7. Ha ocHOBaHHMM Pa3HOCTH AJNEKTPOOTPHUIIATETLHOCTH ATOMOB 3JIEMEHTOB YKAKUTE, KaK
W3MEHSETCS CTENEHb MOHHOCTH cBsi3u B coequdenusx HF, HCI, HBr, HJ?

8. Paccuuraiite 3¢ppekTuBHBIC 3apsiibl ATOMOB BOJAOPOAA U XJIOPa, 00Pa3yIOIINX KOBa-
JIEHTHYIO TOJISIPHYIO CBA3b, €CIIU U3ycn MOJIEKYIIBI HC1 paBen 3,4 10%° Ki-m, a juinna
cBsa3u H- C1 paBna 1,710 m.

9. Kak  MOXHO OOBSCHHTB, 9YTO AMMHAK ¥ TPUPTOPHUI a30Ta, UMCIOIIHNE OJTMHAKOBYIO ITH-
paMuAaIbHYI0 GOPMY U COJIEpIKAIIIE ATOMBI JJIEMEHTOB C IPUMEPHO OJUHAKOBBIM
pa3iaryureM B DJIEKTPOOTPULIATETHLHOCTH, CYIIECTBEHHO Pa3INYalOTCs M0 BEIUYMHE
IUImonbHBIX MOMEHTOB: [ (NH3) =0,49 » 10%° Kirm, |,L(NF3)=O,O7-10'29 K- m?

10. Kak cormacoBath Maixyro MOJSPHOCTE cBsi3u B Mosiekyine CO (i = 3,33 103 Knm) co
3HauuTenbHbIM paznuureM B D0 C u O D0(C)=2,5; 50(0) = 3.5.

Honnas cease.

11. Temnepatypa masienus CaCl,=780°C, CdCl,=560°Q panuyc Ca pasen 0,104 um,
Cd—0,09 um. OOBSICHUTH pa3IHyue TEMIEPATyp IUIABICHHS.

12. IIpu nepexoze ot CsF k CsJ Temneparypa miaBiIeHUs] KPUCTAIIIOB YMEHBIIACTCS.
OOBscHUTD HAOIIOAaEMBIH X0 U3MEHEHHS TeMIIePaTyphl IUIaBICHHUS.

13. O0BsicHUTL HEYCTOWYMBOCTH THApOoKcHI0B Meau (I) u cepedpa (I).

14. OOBSACHUTH C MO3ULIUN TIPECTABICHUN O MOJISIPU3AIMYA HOHOB MEHBIIIYIO YCTONYUBOCTD
AuCl3 B cpaBaennn ¢ AuCl.

15. K,CO3 mnaButcs npu 890°C 6e3 paznoxenus, Ag,CO; paznaraercs yxe npu 220°C.
OOBSICHUTH yKa3aHHOE pa3iINyue.

16. BaCl, B BogHBIX pacTBOpax AUCCOIMHUPYET MonHOCThIO, & HYCl, moutu He aucco-
uupyeT. OOBSICHUTE 3TO Pa3InuKe B CBOMCTBAX COJICH.

17. Yto Ha3BIBAIOT IOMOJHUTEIBHBIM TOJApU3AIHOHHBIM d(hPekToM? OOBSICHUTD, KaK €To
2+ .
HaiMuue B coequHeHnsx HY™ aemaer okcuy HQO MeHee ycroiunBbIM, yeM okcut ZNnO,
HECMOTPs Ha OOJIBIIHIA paJiyC HOHA PTYTH.

18. Kakoe coenunenue tepmudecku 6oinee yeroruuso: a) PbCO3z u CaCOs, 6) HQCl, u
PbCl,, B) FeCl; u NiCls, T) Zn(OH)2 u Ca(OH),, 1) MgCO3 u SrCOs.

Tema: «JHepreTuka U HANPaBJEHHOCTh XHMHUYECKHX MPOIECCOB)

1. Kakoii 3aKOH sBJISIETCSI OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero popMyIupoBKy.
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Tema:

[lepeuncnure cneacTBUs, BhITEKarOMKe U3 3akoHa ['ecca. s Kakux onpesieneHnii oHu
UCIOJIB3YIOTCSl B TEPMOXUMUYECKUX pacuerax?

Kakoit QpyHKIHEH COCTOSTHUS XapaKTepu3yeTcsl TeHACHIINS CHCTEMBI K JIOCTHKCHHIO TaK
Ha3bIBAEMOT'0 BEPOSTHOT'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJlbHas
0ecropsA10YHOCTb PACIIpeIeIeHHUs YacTHULL?

Kak u3meHsieTcst SHTPOIUS CUCTEMBI C TIOBBIIICHUEM TEMIIEPaTyphl, B peaKIHUsIX CHHTE3a
Y Pa3JIoKEHUs BELIECTB?

Kaxk BnusieT Ha SHTPOIHUIO CUCTEMBI 00pa30BaHUE Ta3000pa3HBIX MPOIYKTOB?

Kakumu 0THOBpeMEHHO JeHCTBYIOIUMHE (PaKTOpaMu OIpeessieTCsl HalPaBJISHHOCTh
XUMHYECKOro mporecca?

Yro HasbiBaroT sHepruei ['m606ca? Kakum o0pa3zoM nsMeHeHue 310 Beauuubl (AG)
yKa3bIBaeT Ha TEPMOIMHAMHYECKYIO BO3MOXHOCTh MJTH HEBO3MOKHOCTD
CaMOIIPOU3BOJILHOTO TipoTekanus npouecca? Kakoe 3nauenune AG onpenenser
PaBHOBECHOE COCTOSIHUE CUCTEMBI?

ITpu xakom cootHomenuu AH u TAS: a) cucrema HaxoauTcs B paBHOBECHH, 0) Xu-
MHUYECKHI MPOIIECC HAMIPABJIEH B CTOPOHY IK30TEPMUUYECKON WIIH SHAOTEPMUUYECKOU
peakuu?

OHTAIBMUIHBIM WM SHTPOIIUHHBIM (PaKTOPOM OIPEEISAETCS HAlIPaBICHHE XUMUYECKIX
peakiuii Ipu OYeHb HU3KUX TemrepaTypax?

Bo3M0kHO 11 caMOTIPOU3BOJILHOE MPOTEKAHUE MPSMOI peaKiiu, €ClIi IPU MOJI0KHU-
TebHOM 3HaYeHuu AS: a) AH>0, 6) |AH[>|TAS|?

«CKoOpoCTh XMMHYECKHUX peakiuii. XuMnueckoe paBHOBeCHe»

Peakmus unet no ypasHeruio 4NH;3; +50,=4NO+6H,0. Kak u3MeHHTCS CKOPOCTH pe-
aKlIMH, €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 . Paccunraiite HavyaJIbHYIO CKOPOCTb MIPSMOM
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
ypaBHenuto: 2N,0=2N,+0, KoHcTanTa ckopocTH JaHHOU peakiuu paBHa 5 10
a/monbeMmuH nipu 1173 K. Hayanenas konuentpanust NoO 3,2 mons/n. Onpenenute
CKOPOCTb peaKLuy MPH 3aJJaHHOH TeMIepaType B Ha4aJIbHbIi MOMEHT U B TOT MOMEHT,
koraa pasznoxutcs 25 % N-O.

Peaknus unet no ypasHenuto 2NO+0,=2NO,. HauaibHble KOHIIEHTPAILIUH pearu-
pyromux BemecTs 0pu1H (M0JB/11): C(NO)=0,8; C(O;) =0,6. Kak u3MEHHUTCSA CKOPOCTH
PEaKIyu, €ClIM KOHIEHTPAIMIO KHCIOPOAa yBeIHIUTh 10 0,9 MOJIB/11, 8 KOHIIEHTPAIUIO
okcuzaa azora 10 1,2 Moib/in?

PaccunraiiTe KOHCTaHTY CKOPOCTH PEaKIMH MEPBOTO MOPSAKA, YUUTHIBAs, YTO 3a 25 MUH
peakuus npoxoauT Ha 25 %, T. e. mpopearupoBaia YeTBepTas 4YacTh BEILECTB.
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Tema:

KoHcTaHTa cKOpOCTH peakIiy epBoro nopsjaka pasHa 2,5 10 ¢t Kakoe konudecTBo
OCTaHeTCs HernpopearupopaBmuM yepes 10 4 nociie Havana peakunn? HavanbHas
KOHIICHTpaIus paBHa 1 MOIb/II.

CKOJIBKO BpeMeHU He0O0X0UMO Ui MpoxoxaeHus Ha 60 % peakiuuu BTOpOro Nopsiaka,
€CJIM IpH TOH ke TeMreparype 3a 20 muH peakuus nporekaet Ha 30%? HavanbHble
KOHIOCHTpAUN UCXOAHBIX BEIICCTB OJJUHAKOBLI U PaABHBI 2 MOJ'IB/J'I.

ITpu 393 K peakius 3akaHurBaercs 3a 18 MuH. Uepes CKOJIBKO BpEeMEHHU 3Ta PeaKIus

3akoHuuTCs nipu 453 K, ecnu TemniepaTypHbIif K0O3(QPHUITMEHT CKOPOCTH PEaKIINU paBeH
3?

Omnpenenure TeMnepaTypHblid KOAGGUIUEHT CKOPOCTH PEaKLUH, €CIIU IPU MOHMKEHUU
TeMnepaTypsbl, Ha 45° peakius 3aMeIIiiach B 25 pas.

KoHcTaHTbl cKOpOCTH peakiuu nepsoro nopsaka npu 288 u 325 K cooTBETCTBEHHO
paBHBI 2- 1021 0,38 ¢™*. KakossI TeMIepaTypHbI K03(pPULIMEHT CKOPOCTHU 3TOM peakuu
Y KOHCTaHTa CKOPOCTH 3TOM peakiuu npu temnepatype 303 K?

Tema: «PacrBopsbl. Teopust 3JIeKTPOJUTHYECKOH M CCOLUALTUN»

Kakwue BemiecTBa Ha3bIBAIOT ANIEKTPOIUTaAMH? UeM OTINYAIOTCS UX BOJIHBIE PACTBOPHI OT
pacTBOPOB HEAIEKTPOJIUTOB?

YTo Ha3bIBAIOT U30TOHMYECKUM K03 durrenTom i? KakoB ero huandeckuii CMbICT U
METO/IbI KCIIEPUMEHTAILHOTO orpeneneHus? OT kakuxX (aKTOPOB 3aBHCAT 3HAUYCHUS 17
Kakue BelMYMHBI SBISIOTCS KOJMMYECTBEHHON XapaKTEPUCTUKON TpoIecca dIEKTPOIIH-
THYecKo aucconnaruu? Jlaite ux onpeaenenusa. Kakyro u3 HUX U MOYEMY HA3bIBAOT
MOCTOSHHOW BETUYUHON?

Ha xakue rpynimbsl yCIOBHO ACIAT JICKTPOIUTHI IO BETUYHHE CTETICHH UX JTUCCOIHAIIIH?
[IpuBeauTe mpuMepsI MPEACTABUTENCH STUX TPYIIIL.

Beimaner i ocaok npu ciuMBaHUM HackleHHBIX pacTBopoB: SICl, u CaSO,; CaCl, u
SrS047

B kakoit mociemoBaTeIsHOCTH TODKHBI BBITIAAATh OCAJIKH, €CIIM K pacTBOpam, CO-
JieprKaluM HOHBL: 1) Ca®*, Ba®™, Sr*" u 2) CI', I, Br', nocreneHHo npuOaBisTh: K
nepBomy pactBop Na;SOs, a ko Bropomy pactBop AgNO3?

Kaxkas u3 nByx coseid 6oJbliie pacTBOpUMa U BO CKoOJbKO pa3: CaSO4 nnm BaSO,4, BaCO3
unu SrCO3z, Pbl, wmm PbCI,?

Kakue u3 coseil He moJIBepraroTcsi FTUAPOIIN3Y, U €CIIH MOABEPratoTCs, TO M0 KaKOMY
tuny: K>SOy, Na,Se, BaS, RoNOg3, ZnCh, K,;SO03, KCIO3;, HCOOK, NaC10,4, KBrO?
Jis xakoit conu pH pactBopa 6yzaet umers 6ombiiee 3HaueHre: NaNO3z mim NaNOy,
CH3COOK wimm CH3COONH,, KCIO wim KCIO3?

JlaliTe cpaBHUTEIBLHYIO XapaKTEPUCTUKY CYIb(PaATOB, CYyIb(OUTOB U CYIbPHUIOB IIIe-
JIOYHBIX METAJIJIOB MO UX CIIOCOOHOCTH K THJIPOJIU3Y.

«OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PC€AKIHUH H IJTCKTPOXUMHICCKHUE ITPOLHECCHD>

IlokakxnuTe yCIIOBHOCTb TEPMUHOB «IIPUHUMAET» U «OTHAET» JIEKTPOHBI IIPHU ONIpee-
JeHUU QYHKIUI OKUCIUTENS U BOcCTaHOBUTENS. [louemMy Takasi yCIIOBHOCTh BO3MOKHA?
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UTO Ha3BIBAIOT CONPSKEHHON OKUCIUTENBHO-BOCCTAHOBUTEIBHOM Mapoi U CKOJIBKO UX
JIOJ>KHO Y4aCTBOBAaTh B OKUCIIUTEIbHO-BOCCTAHOBUTEIILHOU peakuuun? Yemy
COOTBETCTBYET KaXK/ast U3 HUX?

UTto Ha3bIBAIOT OKUCIUTENIbHO-BOCCTAHOBUTENbHBIMU KO3 dunmenTamu? Kakue MmeTo b1
CYILIECTBYIOT JUIsl X omnpeaeneHus? [lokaxxute CyIHOCTh KaX/10T0 U OObSICHUTE, B
KaKUX CIIy4asiX U MMO4YeMy OJMH U3 HUX MPEANOYTHTEIIbHEE IPYroro.

MEHSFOTCS WIIA OCTArOTCSI TOCTOSTHHBIMHU 3apsiJl ¥ ATOMHBIH COCTAaB HOHOB, YYaCTBYIOLIHX
B OKHCJIMTEIHHO-BOCCTAHOBUTEIIBHBIX peakiusax? Bo3MoKHO i ipeBpaiieHne mpocToro
HMOHA B OKCOAHWOH WJIM 0OpaTHBIN Tporiecc?

Ecnu kucnora, B3siTas B U30BITKE, YUaCTBYET B PEaKLMU KaK OKUCIHUTEIb UM BOCCTA-
HOBHTEIb, TO COBIAJAET JIU AJIsl Hee K03(h(PUIIMEeHT B MOJIEKYIIPHOM YpaBHEHUU
pPEeaKIu C OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIM? Pa30oepuTe 3Tu ciydan Ha IpuMepax
B3aMMOJICHCTBUS: MEIU C pa30aBICHHON a30THON KUCIIOTOM, COJITHOM KUCIIOTHI C
AUXPOMATOM KaJIus.

OO0bscHUTE TPUYUHY PE3KOTO Pa3INnYMsl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
nByx metayuioB 1 rpynnel [IC, Haxoasumxcs B 5-M nepuoe.

Iloxaxkute BIUSHIE CpCabl HAa IPOTCKAHNEC OKUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
Ha IpuMEpPE U3MCHCHUSA OKHCJIMTEILHON eMKOCTH neépMaHraHart - HOHA.

Kakumu KucinoraMu MOXHO MOJIb30BATHCS 1JIs1 CO3[JaHUsl CPEAbI TPU MPOBEICHUN
Red-Ox peaxkiuii? [Touemy ¢ 3TO# 1ETbI0 MPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KUCJIOTY?

CHOCOGCTByeT JIX KUCJias cpeaa: a) OKHCJICHHIO KaATHOHOB 10 OKCOAaHHMOHOB, 6) OKHC-
JINTCIIBHOMY JEUCTBUIO OKCOaHHOHOB?

Kakne oKHCIHUTEeIbHO-BOCCTAHOBHUTEIBHEIC CHCTEMEI Ha3hIBAIOT reTepo- U rOMOrcH-
HeIMU? UTO sIBIsIETCS HpH‘-IHHOfI BO3HHMKHOBCHUS CKadyKa IIOTCHIIMAIa B CUCTEMax
IepBoOro THna’? YnaeTc;I JIA SKCIICPUMCHTAJIBHO ONIPCACINUTDL €TI0 a0COIIOTHOE 3HA4YCHHUC,
OTHOCHUTEIBHOE 3HaUeHHUE?

Anexkmponus. Koppozusa memannos.

N3 xakux mporieccoB ciaraeTcst 001mas peakiusi SJIEKTPOXUMHUIECKOTO Pa3I0KEHUS
BenlecTna’?

Uewm oTinmyaeTcs 3JIEKTPOIU3 BOJHBIX PACTBOPOB AJIEKTPOIUTOB OT JIEKTPOIIN3A UX
pacrutaBoB? Kakue HOHBI U MOJIEKYJIbI, HAXOISAILIUECS B BOOHBIX PACTBOPAX COJIEH MOTYT
BOCCTAHABIIMBATBHCS HA KATOJIE M OKUCIATHCS HA aHoAe? Hanmmure ypaBHEHUS
COOTBETCTBYIOIIMX PEAKLIUM.

HpI/I KaKHX YCJIOBHUAX U U3 KAKHX coneﬁ, BO3MOXHO, IIOJTYYUTH C TIOMOIIBIO 3JICKTPOJIN3a
OOIHOBPEMCEHHO MICJI0Yb U KI/ICJ'IOTY?



14.

15.

16.

17.

Tema:

1)
2)
3)

10.

Haiite popmymnupoBky 3akoHoB Dapajest U UX MaTeMaTH4eCKHe BhIpakeHus. Yo Ha-
3piBatoT ynciiom Papanes F? Uemy paBHa 3Ta BelMunHa B KYJIOHAaX U aMIiep-dacax?

[Tpu snexrponuze pactBopoB AGNO3, CuSO,, BiCls, Haxoasmuxcst B HOCIeA0BaTENbHO
COCMHEHHBIX AJIEKTPOIN3epax, BeIACIMWIOCH 5,41 cepedpa. Haitnure maccy
BBIJICJIMBLIMXCS IIPH 3TOM MEJIU U BUCMYTA.

OauHAKOBO JIM OTHOIIEHHE K KOPPO3UH TEXHUYECKOTO U XMMUYECKH YUCTOTO MeTaia?
YeM BBI3bIBACTCS KOPPO3HsI OOBIYHOM CTaNn?

Kakue cymecTByr0T criocoOBbl 3alUThl METAJIIOB OT Koppo3uu? KpaTko nznoxure
CYILIHOCTb KaX/10I'0 U3 HUX.

«KoMmjiekcHblIe coeTUHEHHUSD>
Kakue COCOAMHCHUS MOXHO OTHECTH K KOMILIEKCHBIM?

[Tonp3ysch MONOKEHUSIMH KOOPIMHAIIMOHHOW Teopun BepHepa naiite onpeneneHus
CJICIYFOIIUM TIOHSITHSIM: a) KOMIUIEKCO00pa30BaTelib, 0) TUTaHIbI, B) KOOPIUHAITMOHHOE
YHCII0 KOMIUIEKCO0Opa3oBatess, I') BHYTPEHHSSI U BHELIHIS c(hepa KOMIUIEKCa.

Kaxk omnpeesnsirorces 3apsii KOMIUIEKCHOTO HOHA M CTETICHb OKHCIICHUSI
KOMIUTIEKCO00pa3oBaTesi?

Kakas cBsi3b MeX1y CTPOCHHEM aTOMOB DJIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIuIekcooOpazoBanuto? [IpuBenure mpuMepsl THIIMYHBIX KOMILUIEKCOOOpa3oBaTeieil.

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

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

IIpuBenuTe npuMeEpsl KOMILIEKCHBIX COCIUHEHUN:

C KOMIUIEKCHBIM aHUOHOM,

C KOMIICKCHBIM KaTHOHOM,
SIBJISIFOLIUXCSL HEAJIEKTPOJIUTAMH.
JlaiiTe UM Ha3BaHUE.

[aiiTe onpeneneHre U TPUBEIUTE IPUMEPHI OCHOBHBIX THUIIOB KOMITJIEKCHBIX
COEIMHEHUI.

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

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



11. CoctaBbTe KOOpIUHAIIMOHHBIE (hopMysibl creayromux coequaernii: 2NH,Cl-PtCly,
K2C204'CUC204, KC'AUC'g, ZCG(CN)Z Fe(CN)z, (NH4)4F€(SO4)2

Ilpumepnutit Komniexkm 3a0anuii 0131 KOHMPOIbHBIX padom
Tema: «Ocnoenvle nonamus u 3aKoHvl xumuu. OcHoBHbIE KNACCHl HEOP2AHUYECKUX
COCOUHEHUIL»
Bapuant Nel
1. Ompenenure SKBUBAJICHTHI 3JIEMEHTOB B X okcuaax: Rb,0, MgO, Cr,03, SOs.

2. 1r HexoToporo merasuia coegunsiercs ¢ 8,89r opoma u ¢ 1,78r ceprl. Haiinure skBuBa-
JICHTHBIE Macchl Opoma u Me, 3Hasi, YTO PKBHUBaJIeHTHas Macca cepsl 16,0r/Mob.

3. Hamumwmrte ypaBHEHUS pEaKLH, COOTBETCTBYIOIIMX CIEIYIOIIEH CXeME:

Si0+C Ca HCl 02 Ca3(PO4)2

Cas(POs), 1200°C A~ tC B c D E

4. Hanummre rpaduueckue GopMylibl COeqUHEHUH 1 qaiite ux HazBaHus: HyOo, SNOy,
H3PO4, H23203, (CUOH)2C03, NaH,AsO,.

5. Kakoii 006eM KHCITOpOJIa ClIeayeT 100aButh K 1M° Bosayxa (21% Oy), 4To6sI coxepka-
HUE B HEM KHCJIOPOJA MOBBICUIIOCH 10 25%.

6. Ompexnenure GOpMyITy OHOTO U3 KPUCTALIOTHAPATOB CyIb(ara HaTpHUs, €CIIN €0 Macca
IIPU [TOJIHOM 00€3BOKMBAaHUM yMEHbIINIach Ha 47%.

7. Hanmmmre GopMysibl COIEH, COOTBETCTBYIOMIMX CIIEAYIOIIUM ABOMHBIM oKcHaaM: Pb,0s3
u Pb3O,4. HazoBure ux.

Bapuant Ne2
1. Ompenenute SKBUBaJICHTHBIE Macchl coemuHenuii: Fe,03, KHoPOy4, Cr(OH)3, H,SiOs.

2. Ompenenute Maccy cepbl, 00pa3yrolIeiics Ipy B3aUMOCHCTBIH CEPOBOOPOIa KOIUYe-
cTBOM BemecTBa skBuBajeHTa 0,0 1mMoib ¢ n30bITKOM KoHIIeHTpupoBaHHOH HNO3

3. Hanmmunre ypaBHEHHUS peaklMii, COOTBETCTBYIOIINX CIEIYIOLIEH CXEME:
Feg(SO4)3 —> Xl —p FeClz —> X2 —p F6304 <—X3 —p FCQ(SO4)3

4. CocrtaBbTe GOpMyIbl (AMIUpHUYECKUE rpaduIecKre) BceX BO3MOXKHBIX cojiei 00pa3o-
BaHHBIX TMJIPOKCUAOM MarHusi 1 XpOMOBOM KUCIIOTOM. JlaliTe Ha3BaHUS COJISIM.

5. K 50mn cmecu B 2-x okcuaax yrieponaa nodasmwiu 100mit kuciopoaa u momoxriu. B
pe3ynbrate peakiun oomuit 00beM razoB ymeHbimmics Ha 10%. Bece o0bembl ra3oB
U3MEPSITUCH MTPU OJTMHAKOBBIX yCIOBUsAX. OnpeieuTe 00bEeMHBIN COCTaB UCXOTHBIN
CMECH.



ITpu TepmuueckoMm pasznoxxeHun okcuaa mapradua (IV), B3sroro maccoii 0,435r, Bblie-
JIUJICSL KUCTTOPO M 00pa3oBasics Apyroi okcua maprania macco 0,382r. Kakora dop-
MyJia 3TOro okcuaa?

UTto Ha3BIBaIOT YKBUBAJICHTOM BetecTBa? [Ipy kakoM yCclIOBUM SKBUBAJICHT UICHTHYCH
caMOM JacTHlle BenlecTna?

Tema: «Ctpoenne atoma. Ileprognyecknii 3aK0H H ePpHOAHYECKAS CHCTEMA XUMHU-
yeckux jaemeHnToB /.. MeHnaeseeBa»

Bapuant Nel
Yo Ha3bIBAIOT MIPUHLUIIOM HEOIPEEIEHHOCTH U COOTHOLLIEHUEM HEOIPEeIEHHOCTH.

st cxonbkux AO cymma N+1=8? EcTb i1 Takue OpOUTAIN Y 3JIEMEHTOB TIEPUOIUUECKOM
cUcTeMbI? ATOMBI, KAKUX 3JIEMEHTOB HMEIOT HAHOOJIbIlIee 3HAUCHHE CyMMBI N+]?

Harmmmnre snekTporso-rpadudeckue Gpopmyist: Cr, Cl+°, Te?, Th.

Hanummre snexkTpoHHbIe GOPMYIIBI e111e HEOTKPBITHIX 1eMeHTOB Nel08, Nel13 u yka-
KHTE, KAKOE MECTO OHH 3aiiMyT B IEpHOJUYECKOI cucTeMe.

CKopoCTb ABIKEHHSI AJIEKTPOHA TI0 TIEPBO OOPOBCKOI opouTe paBHa 2187 km/c. Ecin
HOIPEIIHOCTD B OIPEICTIEHUH CKOPOCTH paBHA 1 KM/C, TO Kakoi OyzieT Mpu 3TOM IO-
I'PEIIHOCTD B OIpeeIeHu KoopArHaThl? CpaBHUTE €€ CO 3HAaUEHUEM pajnyca OpOUTHI.

ITosicamTE IMPUYKUHY pas3jindus B BEJIMYUHAX MOHHBIX PAAWYCOB I U303JICKTPOHHBIX

nouos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg**); 0,57(AI**)

OO0BscHUTE 0C000 HU3KYIO YCTOWYMBOCTH COCTUHEHHIA P-3JIEMEHTOB 6-TIEpHO/Ia B BBIC-
et C.O.

Bapuant Ne2

[IpuMeHrMoO 1 IOHATHE TPAEKTOPHUM JBUKEHUS K MUKpoyacThiam? Yem 3To onpenesns-
€TCsl U KaKO€ MOHATHE €T0 3aMEHSET?

YkaxuTe 3HaYCHNE KBAHTOBBIX YMCE JIJIS BHEITHUX JJICKTPOHOB B aTOMaX JJICMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

Hanwummre anextporHo-Tpaduueckue Gopmynst: Pd, Zr?, s?,

Ha ocHOBaHMM y4€HHS O CTPOEHMH aTOMa OOBSICHUTE, IOYEMY SHEPTE€TUUECKUH S-
MOJIypOBEHb BKJIIOYAET OJHY OpOUTAI, P-TIOyPOBEHB - TpH, d-IOAYPOBEHS - NSTH U f-
[IOAYPOBEHB - CEMb. YKaXKUTE MaX YUCIIO HJIEKTPOHOB HA HTUX MOAYPOBHSX.

Yemy paBHa AeOpoiIeBCKas IJTMHA BOJIHBI AJIEKTPOHA, TBHIKYILETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

DHeprus HOHU3AIMH MPH MOCIICI0BATSIIBHOM OTPBIBE JJIEKTPOHA OT atoMoB M( cocras-
nset: E1=733, E;=1447 u E3=7718 x)/mMoib. Uem 00BICHUTH pe3koe Bo3pacTanue E3?



7.

Kakyto cTpykTypy 01:K€H UMeTh BocbMOM niepuoA? IIoBTOpsieT 1 OH MOTHOCTHIO
cellbMOi mepuoa’?

Tema: «XumMuueckasi CBA3b»
Bapuant Nel

YeM 00BSICHUTH HEBO3MOKHOCTH 00pa3zoBanusi 100% HMOHHOI CBA3U U YeMY IPUMEPHO
paBHa J10J1s1 KOBAJICHTHOCTH B Han0O0Jiee MOHHBIX OMHAPHBIX COSTUHEHUSIX?

YcTaHOBUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOMINX MOJIEKYJI U HOHOB, OIIPE/ICITUB
opOuTanu 1eHTpanbHOro aroma u ux tun rudpuausamun: NFs, NO,', PH3, PO43'.

Kak 10/mKHBI MEHSITHCS 3HAYCHUE MOMEHTOB JUTIOJIeH MoJieky: B psay: a) CIF-BrF-1F; 6)
NHs-PH3-AsH3?

- - A2 2- - -
[MoastpusyeMocTh Kakoro u3 HoHoB OoJbiie: F wiu Br, S wmm Te”, Cl waun I'? O6bsc-
HUTE MPUIHHY.

Tn. ana NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsAcHUTH HAOIIOTaeMYT0 3aBHCUMOCTh. OOBSICHUTE pe3koe pasiauune Trur. AlF; u SiF,
CYMTAsl, 9YTO MOJIIPHOCTH CBSI3U paBHOMEpHO yMeHbIaeTcst oT NaF k SFs.

UeM 00BACHUTH 3HAUYUTENBHO O0Jee Boicokue Tt u Tk. BOJBI U IJIABUKOBOM KHUCIIOTHI
I10 CPABHCHUIO C TEMH, KOTOPBIC JOJIPKHBI COOTBETCTBOBATHL UX MOJIIPHBIM Maccam?

DNEeKTPpUIeCKU MOMEHT U0 MOJIeKyinbl HyS paBen

0,31 10'29KJ1~M, a HZSe-O,08~O'29KJI~M. Omnpenaenure, Kak OTHOCSATCS JUTMHBI TUTIOJICH 00enX

MOJIEKYIL.
Bapuant Ne2
1. Tloyemy npu HAIMYUU OJTHOM CBSI3U MEX]y aTOMAMH OHa MOXET OBITh TOJIBKO O-

cBs3b0? Ipu Kakux yclnoBHAX 00pasyercs m- U O-CBs3H?

Ckounbko cBsi3eit y atoma cepbl B Moiiekyiie SO,Cl,, y yriepoaa B monekyine COCl,; kak
3TO COTJIaCyeTCs C TUIIOM rudpuau3anun?

Kakas monekysa Mmoxet cymectBoBath u mouemy? ClFs, FCl3, Brls, 1Br3.

Kaxk n3mensiercst nmossipusyroiiee 1eiCTBHE HOHOB S-3JIEMEHTOB BTOPOM Tpyniiel oT Mg
Ba 1 modeMy 3T0 MPUBOAMT K MOBBIIICHUIO TEPMHUECKON YCTOWYMBOCTH UX KapOOHATOB
B TOM K€ MOCJIeA0BaTeIbHOCTH?

Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTE IPHYUHBI K3MEHEHUS ITOM

BCJINYHHBI.

Kakoe coenunenne 6omee tepmuuecku yctoiunbo? PhCO3 uaun CaCOg; PhCly nu
PbBI’4.



7. Paccuuraiite 3¢pdextuBHbIi paguyc nona Na B kpucraniae NaF, eciu KOHCTaHTa perier-
KM ero paBHa 2,31 100 m, panuyc noHa F paBeH 1,33:10™ m.

Tema: «CkopocTb XMMHYECKHX peaknuii. XHMH4YeCKOe paBHOBeCHe. JHEPreTHKA U
HAINIPABJIECHHOCTH XUMHUYECKHUX MPOLECCOB»

Bapuant Nel
1. III/IXPOMaT AMMOHMUA IIpU HAaIrp€BaHWH Pa3jiaracTcsa 110 pCaKIm:
(NH4)2Cr,07(1)=N,1(r) + 4H,0(1) +Cr,03(t)  AH® X p = -503 Ik

CKOJIBKO 3HEPTUH BBIIETUIOCH TIPU PA3I0KEHUN HEKOTOPOU MOPIUU TUXpoMaTa aMMO-
HUS, €CJIM Macca TBepAOro octatka Ha 10r MeHblle Macchl HCXOHOTO BEIIECTBA.

2. Duranbnus oopazoanus HyO,(T) U3 npocThix BemniecTB paBHa - 136,1 k/[»/Monb, 3H-
TaJIBITUS TUCCOLMAIIMH Ta3000pa3HBIX BOJIOPOJIA M KHCIOPOAa COOTBETCTBEHHO PaBHBI
432, 490 xx/monb. Beraucnure snepruto cpsizu O-H B nepokcuae Bogopoaa, MpyHsB
sHepruio c¢Bs3u O-O paBHoii - 138,07 /[ x/Monb.

3. Ompenenute AH98 1 AU cuctembl: 4NH3(r) + 302(T) = 2Na(1) + 6H20(k)

4. Tlpu remnepatype 100°C ckopocTh 01HOM peakiuu B 2 pa3za 0oJIblIe CKOPOCTH BTOPOH.
TemnepartypHblii K03((HUIIMEHT CKOPOCTH NMEPBON peaKLMu paBeH - 2, BTopoil - 4. [lpu
KaKoll TemnepaType CKOpOCTH 00€HX peaKiiii BEIpaBHUBAIOTCS?

5. Kak u3MeHUuTCS aBIeHUE B CHCTEME TIepBOHAaYaIbHO coaepxkamei HBr u Oy, eciu k Mo-
MeHTY HacTyruieHus paBHoBecus: 4HBI(r) + Oy(T) = 2H,0(r) + 2Br)(T)
npopearupoaio 10% HCXOTHOTO KOTUYECTBA KUCIOPO/Ia, 2 PABHOBECHBIE KOHIICHTpa-
uu [HBr]=0,6 momns/i; [O2]=0,36 Monb/n?

6. Bo ckoibk0 pa3 CcJaeayeT yBCINYUTh KOHIICHTPALIUIO BCUICCTBA B2 B CUCTCMC:
2A9( T) + Ba(r) = 2A,B(r)

UtoObl MpH YMEHBIIIEHUU KOHIIEHTpAIMY BemiecTBa Ay B 4 paza CKOpOCTb IPSMO peak-
IIMM HE U3MEHMIACh?

7. Jnsa Hekotopoii peakuuu AG®>0. Kakue U3 npuBeeHHBIX YTBEPKICHUHN IPaBUIIbHBIL:

a) K >1; 0) k<l; B) B paBHOBECHOU cMecH IpeodIaatoT MPOAYKThl pEaKLUy; I') B
PaBHOBECHOM CMeCH Mpe0dJ1aatoT UCXOIHbIE BelecTBa?

Bapuant Ne2

1. Tlpu BoccTanosiennu 80T okcuaa xxene3a(3) amoMuHueM Bbienutes 426,3 k/[x terma.
[Ipu cropanum 5,4 r MmeTauIMUECKOro aitoMUHus Bbiaenutes 167,3 xJx tena. Ha oc-
HOBAHUU 3TUX JAHHBIX, UCIIONB3Ys 3aKOH ['ecca, BEIYMCIUTE SHEpreTuuIecKuil apdext
npu o6pazoBaHuM 1 Mok okcupa xenesa(3).



4.

2. AH®,5, MgO(kx) n COx(r) cootBercTBeHHO paBHa- 601,8 u -393,5 xJ[x/Monb. TennoTa

pasnoxxenust MgCoz va MgO u CO, IH=100,7 x/[>/Mob. Vcrionb3ys 3TH TaHHBIE,
HaiiuTe Teruoty obpazoanus MgCO3 u3 311eMeHTOB.

Bbruncnuth TeMiiepaTypHblit KO3QGUIIMEHT CKOPOCTH PeaKIMU, €CIM KOHCTaHTa CKOPO-

ctu ee pu 100°C cocrasister 6:107, a npu 150°C -7,2:1072

5.

Jliist Toro utoObl yBenmuuuTh B 216 1 256 pa3 ckopocth peakiuu cuate3a NHs, Bo CKoIb-

KO pa3 HaJIo MOBLICUTH B IIEPBOM ciydae KoHueHTpauuto Hy, a Bo Bropom naenenue? Kak
W3MEHUTCSI CKOPOCTh PEAKIIUM MPH YBEJIMYEHUH JaBieHus B10 paz?

6.

1.

Cucrema C(rpagut) +CO(r) =2CO(r) AH® =172,5 xIx

Haxoautcs B paBHOBecun. YKa3zaTh: a) Kak usmeHurcs coaep:xanue CO B cucteme npu
HOBBIIEHUHU t U TIpY HEM3MEHHOM JiaBjieHHH? C yBeIMUEHUEM /1aBJICHUS IPU HEU3MEH-
HOU Temrieparype? 6) I3MEeHUTCS 7 K p TPH MOBBIIICHUH OOIIETO NAaBICHUS U HEU3-
menHoil t? [Ipu yBennuenuu t? Ilpu BBeienun B cucteMy karanuszaropa? OTBeT 060CHO-
BaTh.

Xumunueckoe paBHoBecue peakuuu A(r) + B(r) = C(r) + (1)

YCcTaHOBUTH TIPH CJIENYIONUX KOHIEHTpausaxX: (A) = 6mounb/i, (B) = 2moins/1, (C) =
4monw/1, (J1) = 3monb/n. B paBHOBecHYyI0 cuctemy go0aBwiiu 4 Moiib/a BemiectBa B. Bri-
YHUCJIUTH HOBBIC PABHOBCCHBLIC KOHICHTPAIIMKU BCIICCTB.

Tema: «PacTBopbl. Teopusi 3JIeKTPOJIUTHYECKON TUCCOLMATMM»

Bapuant Nel

PactBop comepsxut 0,1moas CaCl, u 0,1moms AlICI3 B 211 pactBopa. KakoBa MossipHas

koHreHTpanus nona Cl™ B pactope?

2.

pH 1-10° H pacTBopa c1aboro 0JJHOKUCIOTHOTO OCHOBaHUS paBeH 9. Boruncnure KoH-

CTaHTy Jucconuanmu OCHOBaHUS.

3.

VYka3aTb, HE IPOU3BO/IS BBIUUCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEY paBHOU KOH-

uentpauuu pH 6omnpie uan menbine. OTBET 000CHYNWTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTpostnTOB: KySe u Ky Te; NazPO4 u NaaHPO,.

4.

Halingure crenens ruaponusa coner u 3HadeHrue pH 11 ux pacTBOpOB KOHLEHTpALUU

0.1mons/m: NH4Br, KCIO, HCOONa.

5.

ITPAQ,Cr,07 , mpu 25°C pasHo 2 107 . Beimagaer i1 0caiok AQ,Cr,07 pu cmemmBaHuH

paBHbIX 00beMoB 0,051 pactBopoB AGNO3 1 K,Cr,0O;? Ctenenp qucconuanm 3TUX
31eKTpoanuTOB paBHa 90%.

6.

Boruncnuts a u (H+) B 0,3M pactBope ykcycHolt kuciotsl (K=1,8- 10'5). Kaxkne 3Hauenust

MPUMYT 3TU BEJIMYHMHBI 11ociie 1o6asiaeHus K 11 pactBopa kuciotsl 0,2mons CH3COONa?
Koaddurment aktusaoctu nonos f(CH3;COO) =0,7.



7. Cpasuuts pactBopumocts PhCl, u Pbl,, Be(OH), u Ca(OH),. OtBet 060cHYyiiTE HCXOS
U3 TOJIIPU3ALUOHHBIX IPEICTaBICHHUIA.

Bapuant Ne2

1. PactBop comepsxut 0,1moib - sxBuBaienToB (NH4)3PO,4 B 200Mit pacTtBOpa. Kakosa Mo-
napHas KoHneHTparus nonos NH,™ B pactBope?

2. Boruucnure pH 0,001 pacTBopa cepHOM KUCIOTHI.

3. VYka3aTb, HE IPOU3BO/ISI BBIUUCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOU KOH-
uentpauuu pH 6ompire unn menbie. OTBET 000CHYNWTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3j1ekTpoiauToB: NaHCO3; u Na,ClO3; NaClo, u NaClO.

4. Kakune BeIMuuHBI ABISIIOTCA KOJIMYECTBEHHON XapaKTEPUCTUKON IPOLIECCa DIIEKTPOIH-
TH4eckol auccounanuu? Jlaite ux onpeaenenue. Kakyro U3 HUX U IOYEMY Ha3bIBAIOT
MIOCTOSIHHOM BEJTMYMHOMN?

5. Haiinure crenens ruapommsa NalOz u NalO B pactBopax xormnentparuu 0,1 mouns/n. 13
MOJIYYEHHBIX JIAHHBIX CJEJIaliTe BBIBOJ O CPABHUTEIHHON CHJIE KHCIIOT, 00pa30BaBIIX ATH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10".

6. Bremanaer mu BaSO,4 nipu 1o6aBieHnn pacTBOpa CEPHOM KUCITOTHI 00beMoM 100MT mpu
koHueHtpauuu 0,2mous/1. Kk pactBopy BaCl, Toro ke o0bema, eciiit MoJsipHast KOHLEHTPALIUS
9KBUBAJICHTA 3TOTO pacTBopa paBHa 0,2M0:1b/71.7 Byaer i nobaBieHHOE KOJIMYECTBO CEPHOI
KHCJIOTHI SKBUBAJICHTHBIM WJIN H30BITOYHBIM?

7. Croubko Mo NH,C crenryer o6asuts k 11 0,1M pacteopa NH,OH(K=1,8-10"°) st
TOTO, 4YTOOBI KOHIIEHTpaus noHoB OH’ crana uncienno pasua Kn? YcinoBHo npumem
f(NH,")=1.

Tema: «OKHCIAUTENbHO-BOCCTAHOBUTEIbHbIE PEAKINH M 3JIEKTPOXMMHUYECKHE MPOLecChI»
Bapuant Nel

1. 3aKOHYUTH COCTABIICHUE YPAaBHEHUS PEAKIIMU U 110100paTh KO3PPHUIHUEHTH! MPOCTEHIIUM
crocooom: SO,+H3ASO4+H,0—H3ASOs+...

2. Hanuimwre ypaBHEHHs peakimii U mogo0pars KodQPUIUEHTHI JIEKTPOHHO-HOHHBIM Me-
TogoM: M nSO4+(N H4)28208+ H,O—HMnNO4+...; H,0,+CaOCl—

3. CocTaBHTh B MOJIEKYIISIPHOU (DOpME ypaBHEHUE PEAKIIUHU: [Fe(CN)6]3'
+H,0,—[Fe(CN)6]*+0,
4. Uemy paBHa MOJIIpHAsi Macca SKBHBAJICHTA TIEpMaHraHaTa Kajus KaKk OKUCIHUTENS, €CIIN

9TO BEIIECTBO B MPOIECCE PEAKIIMU BOCCTAHABIMBACTCS: a) 10 cyiab(dara mapranna (I1) 6) go
JMOKCHJIa MapraHiia B) 1o Manranara kaimus KoMnO,?

5. bynert nu paboTaTh raapBaHUYECKHA SJIEMEHT, COCTOSIIECH U3 BOJOPOTHBIX DIIEKTPOJIOB,
norpyxennsix B 1 u 0,11 pactsopsl KOH npu 25°C, eciu Kakylnas CTENEHb JUCCOIUALITM
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%?



6. ["anpBannyeckuii PJIIEMEHT
(-)2Cr/2Cr*+ | H,SO4 | (Pb) 3H,/6H" (+)

00pa30oBaBIICHCS MPU KOPPO3HH XpOMa, ONassHHOTO CO CBHHIIOM, JIaeT TOK CHJION OA.
Kakast macca XxpomMa OKHCIIUTCSI M CKOJIBKO JIMTPOB BOJOPOa BRIICIHTCS 332 55¢ paboThI
3TOr0 dJIeMeHTa?

Bapuant Ne2

1. 3aKOHYUTH COCTABIICHHE YPAaBHEHUS PEAKIIMU U 110100paTh KO3 PHUIUEHTH! MPOCTEHIINM
criocoboM: HySO4+KI+KCIO3—KCl+ls...

2. Hanwmmte ypaBHEHUsI peakiuii v mo1o0path K03 GUIIMEHTHI 371K TPOHHO-HOHHBIM Me-
tonoM: HySO4+H>S+KMnO4—S+...; HNO3+FeS,—

3. CocraButh B MOJIeKyIsIpHOU (hopme ypaBHeHUE peakiuu: NoHg+1o— N+l

4, Kakyro Maccy amoMuHus MOKHO OKHCTUTH ¢ tomotisio 0,11 0,258 K;,Cr,07 mo peakmuu
Al+K,Cr,0.+ H2804—>A12(SO4)3+Cr2(504)3+K2504+ H,0.

5. DJIC ranpBanndeckoi menu (-)Ag/AgNO; 0,0050  /0=98% | | Ag/X
H/0=85%/AgNO3(+)=0,085B. Onpenennure KOHICHTPAIUIO JIEKTPOIIUTA ITPHU TOJIOKUTEITHHOM
3JIEKTPO/IE, eciii K03 (HUIIMEHThI aKTUBHOCTH MOHA cepebpa B pactBopax AGNOs; pu
OTPULIATETILHOM U MOJI0KUTENBbHOM 3J1eKTpoje paBHbl 0,945 u 0,750.

6. [Ipu paboTe raabBaHMYECKOIO AJIEMEHTA
(-) 4A1/4A1 | H,0, Oy | (Cr) 120H/6H,0, 30, (+)

00pa30BaBUIETOCS MIPU KOPPO3UHU AIFOMUHHUSI, KOTOPBI HAXOAUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpPOMOBOM Kartojie BoccTaHoBmiIoch 0,034 kucnopoaa.

OHpG}IeHHTe, HACKOJIBKO YMCHBIINJIACH ITPU 3TOM MaccCa alfOMUHHUCBOTO 3JICKTPOAa U
YCMYy paBHa CuJia TOKaA, MPOTCKUICTO 110 BHEIIIHEH LIETIHN TaJIbBaHUYECKOI0 PJISMEHTA.

Tema: «KoMmnekcHbIe cOeTHHEHU
Bapuant Nel

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

2. Hanucats popmyiisl: a) rerpaitononnaat(ll) nnaus™); 6) xaopun OpoMaTeTpaaMMu-
HakBaxpoma(lll); B) TppaMMHUHXJIOPOTMHUTPOKOOAITBT.

3. Moxno m ocaauts uoHst Ni*+ u3 pactBopa Kp[Ni(CN)s] o6bemom 11 u C=0,1
Monb/mutp, coaepxkamtero 0,2 moabr KCN(a=80%), ecau mobaBUTH 10™*mou1b cynebhuaa
ammoHus? [lpu KkKakoil MT KOHIEHTpAaIMH Cyab(puIa aMMOHHS Ha4YHET BBINAJATh OCAIOK?
(ITIP(NiS)=2-10"%).



4. Ompenenure TAN TMOPUAM3AIMKA B CIEAYIONIMX KOMILIEKCAX, a TaK e M300pasure ux
reomeTpuueckyio Gopmyny: [AuUCly] ; [PtCls] .YemMy paBHBI HX MAarHUTHBIE MOMEHTHI?

5. Jlnst ocakaeHusl XJIOPUA-UOHOB, COCTABJISIONINX BHEIIHIOK c(hepy KOMILIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenus CrClzSH,O morpedoBanocs 20mit

0,2m pactBopa AgNOs;. Ilo pe3ynbTaTamM 3TOTO OIBITA COCTABHTE KOOPAMHAIMOHHYIO (opMyTy
COEJIMHEHUS M Ha30BHUTE €rO.

Bapuant Ne2
1. HasBatb komiuiekcHbie coequaenus: Nay[Zn(OH),], [Ni(H20)s](NO3)2, [Co(EN)3(NO3)s].

2. Hamucate dopmynsr: a) amvmuaneHtanuanodeppar(ll) narpus; 6) muruapokcorerpa-
xyopormnatusar (IV) aMmmonus.

3. K 0,2m NiSO,4 no6aswnu paBusiii 006eM 2M NH3, BEIYHCIHTD [Ni]2+, €CJIM CUMTATh YTO B
pacTBope 06pasyercst komuiekcHsiit non [Ni(NHs)e]*+.

4. B xommiekcax [CO(NO2)s]” u [Ni(CNS)e]* nuramasr 061amatorT CHIBHBIM IONEM.
CocTaBbTe DHEPreTHUECKYI0 cXxeMy oOpasoBaHms cBszed (Metom BC) B 3THX KOMIUIEKCAX U
YKa)KUTE€ MarHUTHBIE CBOWCTBA KOMILIIEKCOB.

5. Omnpenennute KOOPAUHAIIMOHHOE YUCIIO (X): [Fe”Fx]‘(x'Z); [Fe”CIx]'(X'Z).

Kpumepuu OUEHKU omeema cmydenma npu évlnojinenuu KOHmp0J'le0ﬁ paﬁombt

Onenka TpeboBaHus K 3HAHUAM

OTJINYHO MNPUBCACHBI IIOJIHBIC IIPABUJIBHBIC PCUHICHUA, OTBCTBI TI'PaMOTHO
apryMeHTUPOBAHBI

XOpOI1IO JOMYUIEHbl HE3HAYUTEIbHBIE MOTPEIIHOCTU MPU OTBETAX HA BOMIPOCHI,

apryMeHTaius Obu1a He OJTHOM

yIOBJIETBOPUTEIHLHO | B OTBETaX Ha HEKOTOPHIE BOIPOCHI JOMYIIEHBI IpyObie OMIMOKHU, YaCTh
BBIBOJIOB HE apryMEHTHpPOBaHa WJIM apryMEHTUPOBAaHA HEIIPaBUIbHO

HEYJOBJIETBOPUTENIbHO | OTBeThl Ha 50 u Oosiee % BOMPOCOB OLIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE API'yMEHTHPOBAHBI WIIM ApIyMEHTUPOBAHBI HEITPABUIILHO




IIPHMEPHBIE BAPHAHTBI TECTOBbBIX 3A/IAHUH
Tema: «OcHOBHbIE NOHATHUS U 3AKOHBI XUMUH. JKBHBAJIEHT)
Bapuant Ne 1
1. ®dakTop SKBUBAJICHTHOCTH COJIU

1) 1/ocHOBHOCTB

2) 1/uucno KaTHOHOB * BaJIEHTHOCTh KATHOHOB

3) 1/KHCIIOTHOCTD

4)1/gucio aToMOB 3JIEeMeHTa * BaJIGHTHOCTb JIEMEHTA

2. ®akTop SKBUBAJIICHTHOCTH OCHOBAHHUS

1) 1/0CHOBHOCTB

2) 1/amcio KaTHOHOB * BaJICHTHOCTb KATHOHOB

3) 1/KuCIoTHOCTH

4) 1/4ucino aTOMOB JJIEMEHTa * BaJICHTHOCTh 3JIEMEHTA

3. IInotHOCTH ra3a mo renuto paBHa 11, MIOTHOCTH ra3za Mo HEOHY
1)2,2 2)1,1 3) 20 4) 44
4. Tlpu cropanuu 4%107° kr yriiepozaa yucio moiiekysn CO, paBHO
1) 2*10%  2)2*10°  3)2*10%  4)2*10%
5. DKBUBAJCHT UCXOJHBIX BEIIECTB B PEAKIIUU
H.C,0, + Ca(0H), = CaC,04 + H,O
1)1/2,1/2  2)1,1/2 3)1/2,1 41,1
6. OObem (B 1), 3aHUMaeMbIii 5,25 T azora mpu26°C u gaBnenuun 98,9 klla # # #

7. MaccoBble JI0JIH TaJIOTeHa B TAJIOTEHUJIC METaJlJIa M KCIIOPOJIa B €r0 OKCHJIC
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3zpanue ranorena # # #

8. Bbpom maccoti 0,4586 1 BeiTecHsieT u3 pactBopa Kl o maccoit 0,7280 1, koTopbIit
B3auMOJeicTBYeT ¢ MeTaioM maccoit 0,5935 r. MonsipHast Macca SKBUBaJIeHTa MeTajlia
B I/MOJIb

9. IluHK pearupyet ¢ U30bITKOM BOJbI B 1ienounoi cpeae (NaOH) ¢ o6pazoBanuem 5,6 1
rasa (H.y.). DKBUBAJICHTHOE KOJIMYECTBO BEIECTBA IIMHKA B MOJIb

Bapuant Ne 2

1. ®axTop SKBHBaJCHTHOCTH KUCIIOTHI
1) 1/kucnoTHOCTH
2) 1/0cHOBHOCTH
3) 1/auciio aToMOB 37eMeHTa * BaJICHTHOCTH JIEMEHTA
4) 1/uancio KaTHOHOB * BaJIEeHTHOCTH KATHOHOB



@dakTop SKBUBAJICHTHOCTH OKCHJA
1) 1/amucno KaTHOHOB * BaJICHTHOCTh KATHOHOB
2) 1/0CHOBHOCTH
3) 1/auciio aToMOB 3JIeMeHTa * BaJICHTHOCTH JIEMEHTA
4) 1/KMCIOTHOCTH

3. Macca (B rpammax) 0,25 MOJIb OKCHIa JTUTHS
1)5,75 2) 6,2 3)7,5 4)9,25
4. 4:KonnyecTBo BemiecTBa (MOJb), coaepskarieecs B 37,6 r uurpara meau (11)
1)0,3 2)3,353)0,2 4)5
5. OauH MOJb BOJBI IIPH H.y. 3aHUMAaET 00beM
1) 18 M 2) 118 n 3)22,4n 4)22,4 mn
6. IDroTHOCTB Ta3a mo Bo3ayxy paBHa 1,17, MojekymspHas Macca rasa
7. Macca (B rpammax) Hatpus B 35,1 T xjopuaa HaTpust paBHA
8. Ha neitrpamuzanuro 3 r H3AsO, uzpacxomoanoch 2,366 1 KOH. OCHOBHOCTb KUCIIOTBI
10. M3 48,15 r okcuma MeTamia MOXKHO TOJTyduTh 88,65 T ero HuTpaTta. MossipHas macca
SKBHBAJICHTA JIBYXBAJIEHTHOTO METaJlIa B T/MOJIb
Tema: «OCHOBHBIE KJIACCHI HCOPTrAaHUYECKHUX COEeTHMHEHM D)
Bapuant Nel
1. dopmyna kpucTamoruapaTa cyiabhara HaTpus, Macca KOTOPOro Mpu 00e3BOKUBAHUHT

yMeHbIIMIach Ha 47%

1) Na;SO,4 * 2H,O0  2) Na,SO,4 * 7TH,0
3) Na,SO4 * 5H20 4) Na,SO, * 6H,0

KapOoHat kanus pearupyeT B pacTBOpE C BEIIECTBAMU Habopa

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

3) BaC1,, HNO3, Rb,SO,  4) KHSO,4, NaOH, SO3
OIHOBpPEMEHHO HE MOTYT HaXOJIUTCS B paCTBOPE BellecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO4

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

OIIHOBpeMeHHO B paCcTBOPC MOI'YyT HAXOAUTCA MOHBIL

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

VY CcTaHOBUTE COOTBETCTBHE MCXKAY BCOICCTBOM U CBOMCTBaMH

1: a3oTHas KucaoTa A: B3aUMOCHCTBUE C COMSIMU MEM ¢ 00pa30BaHUEM OCaIKa

2: ruapokcun Hatpus b: B3anmogeiicTBre ¢ consimu Oapus ¢ 00pa3oBaHHEM OCajIKa

3: congHas kucioTa B: B3auMozeiicTBue ¢ cepoil mpu HarpeBaHUU

4: cynbdat amoMuHUS I': B3aumoselicTBHE ¢ IMHKOM C 00pa3oBaHUEM BOAOpPOaA



6. KomudecTBO BO3MOXHBIX cojicit oopasoBanubix H3S04 1 AI(OH)

1)4 2)1 3) 2 4) 3 5)5
Bapuant Ne 2

1. Twppun ogHOBAJIEHTHOTO MeTaia conepxkut 12,5% Bomopoa mo macce.
1) cepebpo  2) HaTpuii 3) nutuit 4)3010TO

2. Jluokcun yriiepojia MOKET pearupoBaTh ¢ BeleCTBaMU Habopa

1) CaO, (NH,4)2CO03 pactBop, HNO3; 2) Na,C03 pactop, Mg, C (kokc)
3) KOH, H,S04, pactBop BaCl; 4) CuS04, NH3, NaOH

3. OmgHOBpEeMEHHO HE MOTYT HaXOAWTCS B PaCTBOPE BEIIecTBa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(NO0s3), u Kl 4) Ba(NO3), u H,SO4

4. Kucnyro coiab MOXHO MOJTYyYUTh B BOJAHOM Cpejie MPU B3aUMOACHCTBUN
1) LiOH u HBr 2)CsOH u P,05

5. OaHOBpEMEHHO B pacTBOPE MOT'YT HAXOJIUTCS NOHBI

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

2) Ag*, Ca**, Br, NO3
3) Zn**  NH;", OH ", I
4) Cu®*, Al**, CI', SO4*

6. YCTaHOBHTH COOTBETCTBHUE MCKAY BCUICCTBOM U CIIOCOOOM €ro pacCrio3HaHusd:

1) 1: yraekucislii Ta3  A: BO3ropaHue TICIOIICH JTYUHHBI

2) aMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3BYKOM
3) kucmopox B: noMmyTHeHNe U3BECTKOBOI BOJIBI
4) Bomopon I': M3MeHeHne OKPACKH BIIAXKHOM WHAMKATOPHONW OYyMaskKKu

7. YCcTaHOBHTH COOTBETCTBHE MCXKAY BCIICCTBOM U CBOMCTBAMH:

1) a3oTHas KuciIOTa A: B3auMoJieiicTBHE C COJIIMU MeU ¢ 00pa30BaHUEM
ocazka

2) TUApOKCU HaTpus  b: B3ammojeicTBHe ¢ consiMu Oapus ¢ 00pa3oBaHHEM
ocajka

3) cossiHas KUCIO0Ta B: B3aumogelicTBre ¢ cepoil IpU HarpeBaHUU

4) cynbdar axromuaus [ B3auMOAEHCTBHE ¢ IUHKOM ¢ 00pa30oBaHUEM BOAOPO/Ia

8. B pesynbrarte cleaylonmx NpeBpalieHuit:

5102+C Ca HCl 0z Ca3{P04)2

Ca3(PO4), X1 X2 X3 X4
Xs
o0pa3yeTcs KOHEUHBIN MPOIYKT X5




1) C&(HPO4)2 2) CaHPO, 3) CaHPO4*2H20 4) Ca2P207

Tema: «Crpoenune aroma. Ilepmogmyecknii 3aKOH W NeEpPHOAUYECKAss CHCTEMa

xumMudeckux 3jemenToB JI.A. MenaeeeBa»

Bapuant Ne 1

1.

10.

11.

HSOBJ‘IGKTPOHHLIG dATOMBI 1 MOHBI

1) Fe**, Co®* 2) Co, Ni** 3) Fe®*, Fe**  4) Co*, Mn
DieKTpOoHHAs eMKOCTh T -moxypoBHs

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

DHeprusi CPOJCTBA K SJIEKTPOHY B MIEPUOJIC

1) He u3mMeHsieTcss  2) yMEHbIIAeTCs
3) yBenuuuBaeTcs  4) OCTArOTCS MOCTOSTHHOU

PazpemieHHbIi HAOOP KBAHTOBBIX YHCET AIEKTPOHA

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

HauMenbmnii paguyc UIMeEeT HOH
1) Cs* 2) Ba®* 3) Te”4) I

Mogens atoma, co3nanHas O.Pesepdopnom HazbIBaeTCs

Hucno ypoBHEN y aTOMa ONpeesIeTCs KBaHTOBBIM YHCIIOM

BHCpTI/IH OTpPbIBA 3JICKTPOHA OT aTOMa HA3bIBACTCA BHCPTHCﬁ

Ecnu anextpon aenaet Boioop Mexay 4d u 5 S aTOMHOM OpOUTANIBIO, TO aTOM COACPIKUT
-3JIEKTPOHOB

Y cTaHOBUTE COOTBETCTBHE MECXKAY SJICKTPOHHBIMHA KOH(bI/IpraHI/IHMI/I 1 XUMHUYCCKUMU
qacTuaMu

1: 1s°25%2p°3s°3p*  A: Na'

2: 1s%25%2p®3s%3p°  B: N

3: 1s%25%2p° B: %

4: 15%25%2p° I: Al

Pacnomnoxuts B HpaBI/IJIBHOI?'I MOCJICIOBATCIIbBHOCTHU 3aIIOJIHCHHUSA DHCPICTUICCKUX
MO ypOBHEHN B aTOMax

A:5s b:4d B:3d I':5p H:6s E:4p

Bapuant Ne 2



1. W3031neKTpOHHbIE aTOMBI U MOHBI
1) Fe**, Co® 2) Co, Ni**  3) Fe*, Fe** 4) Co*, Mn
2. HabGop kBaHTOBBIX uncen N =3, 1 = 1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5P
3. OamHakoBOE€ KOJIMYECTBO 3JIEKTPOHOB Y HOHOB
1) Ba®*, Mg?*, Cd**  2) Ba’+, I, Te> 3)Hg®, 1,Sn  4) I, Cd**, sn™
4. DIeKTpOHHAsl eMKOCTh { -TIOypOBHS
1)6 2)14 3)10 4)18
5. DHeprusi HOHM3alUH B TPyIIe
1) He u3MeHsieTcsT  2) yBEeIMYHUBaeTCA
3) ymeHbIaeTcs 4) ocTarTCs IOCTOSIHHOM
6. AromHble opOuTanyu qaroT cymmy N+ [ =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

7. Ywucao HECIIaPCHHBIX JJICKTPOHOB B ATOMC XpOMa B HeB036y>I(,Z[eHHOM COCTOAHUH

8. Dueprus nonuzanuu aroma Ca (3B): 13 = 6,113; 1, = 11,871; I3 =51, 21. TpeTbst sHEprUs
WOHU3AIUH PE3KO BO3pPACTaeT U3-3a OTPhIBA AJIEKTPOHA

9. Ywucno opbutasiell y aToMa OnpeaeIsieTcs KBaHTOBBIM YUCJIOM

10. YcTaHOBHUTE COOTBETCTBHE MCKAY 2JICKTPOHHBIMHA KOH(I)I/Il"ypaI_II/ISIMI/I H XUMHYCCKHMH
qacTuaMu

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

Tema: « XUMHYECKAas CBA3b»
Bapuant Ne 1

1. B psny Bopopoansix coeaunenuit anementoB VI A rpynnsi: HoO - H - HySe
MOJISIPHOCTH CBsizu D - H

1) yBenmuuBaercs

2) HE U3MECHSETCS

3) yMeHbIIIaeTcs

4) cHayalla yMEHBIIACTCS, TOTOM yBEJINYNBACTCS



2. TonpKO KOBaJICHTHAs CBS3b UMEET MECTO B COETUHEHUH ¢ (hopmyInoit
1) Ba(OH), 2) NH;NO3; 3) H,SO, 4) Li,CO3
3. ArtoMm yriepojia B BO30YXJIC€HHOM COCTOSTHUM 00pa3yeT

1) deThIpe KOBAJICHTHBIC CBSI3H, 32 CUET YETHIPEX HECIIAPCHHBIX YJICKTPOHOB

2) TpH CBsI3H, 33 CUET JABYX HECMAPEHHBIX JIEKTPOHOB M HETIOICICHHOM
AJIEKTPOHHOM TaphI

3) HU OIHOM, aTOM yIJIepoja B HEBO30YKICHHOM COCTOSIHMM XUMUYECKHX CBSI3CH HE
oOpazyer

4) nBe cBsi3M, 33 CUET ABYX HECHAPEHHBIX JIEKTPOHOB

4. BemiecTBO, KOTOPOE HE MOT'YT 00pa30BBIBATH BOJIOPOIHYIO CBSI3b
1) H,O 2) HF 3)HN3 4) HI

5. sp3 THOpUIA3AIUS PEATU3YETCS TOTHOCTHIO
1) SO, 2) CH, 3) SO; 4) C10°

6. YcTaHOBHUTBH COOTBETCTBHE MEXIY (DU3MYECKUMH CBOMCTBAMU M THITAMHU
KPUCTAJUIMYECKUX PELIETOK

1: KOBKOCTB

2: HU3Kas TeMIepaTypa KUIeHUs

3: BbICOKAs TBEPJOCTD

4: sniekTpUUecKasi IpoOBOJUMOCTh PacTBOpa
A: atoMHas

b: meTannuueckas

B: nonnas

I': MmonexynsapHas

Bapuant Ne 2

1. M3031€KTpOHHBIE ATOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni** 3) Fe®*, Fe**  4) Co*, Mn

2. HabGop xBaHTOBBIX uncen N =3, 1 = 1, s =+1/2 umeer
1) Si 2) Al 3)CI 4)S 5P

3. OI[I/IHaKOBOC KOJIMYCCTBO 3JICKTPOHOB Y HOHOB
l) Ba2+, Mg2+, Cd2+
2) Ba?*, I, Te?*
3) Hg™", I', sn**
4) 1, cd**, sn**

4. DneKTpoHHAas eMKOCTh § —TI0AYPOBHS
1) 6 2) 14 3) 10 4) 18



10.

11.

DHeprus UOHU3AIUH B TPYIIE
1) He u3mensieTcs

2) yBenTuIMBaeTCA

3) ymeHblIaeTcs

4) ocTaroTcs MOCTOSTHHOM

AToMHBIEC OpOHTanu Aa0T cymmy N+ =9
1) 6f, 7d,8p 2)5f, 7p,8s 3)4f,5d,6p 4)4d,5p, 6s

Yuciio HecriapeHHBIX AJIEKTPOHOB B aTOME XpOMa B HEBO30YKIICHHOM

COCTOSTHHH

Oueprus noHuzauu aroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThs SHEPTHS
WOHM3AINH PE3KO BO3pACTaeT U3-3a OTPhIBA

QJICKTpOHA
9.Yucno Op6HT3.J'ICI>i Yy atoMa onpeaAcIsaCTCA KBAaHTOBBIM YHCJIOM

Y cTaHOBUTH COOTBETCTBHE MECXKAY SJICKTPOHHBIMHA KOH(bI/IpraHI/ISIMI/I U XUMHUYECKNMU
qacTuluamMmn
1) 1s°25%2p®3s%3p°4s°3d®> A: F
2) 15°25°2p°3s%3p%4s'3d®  B:C
3) 1s%2s%2p° B: Fe*
4) 15%25%2p* I:Cr
Pacnonoxuts B HpaBI/IJ'IBHOI\/'I MOCJICO0BATCIIBHOCTH 3AITIOJTHCHUS SHCPIrCTUICCKUX
IIOJYPOBHEHN B aTOMax
A:6s b:7s B:6s TI:4f :5f E:6d XK:5d

Tema: «XumMuueckasi CBA3bL»

Bapuant Ne 1

1.

2.

3.

B psny Bomopoanbix coenuaenuii anemenToB VI A rpymmsr: H,O — H,S- HpSe
HOJIIPHOCTH CBA3U D — H:

1) yBenuumBaercs

2) HE U3MEHSCTCS

3) yMmeHbLIaeTCs

4) cHayaia yMEHbIIIACTCS, IOTOM yBEJINYUBACTCS

TonbKO KOBaJICHTHAS CBSI3b KMEET MECTO B COSTUHEHUH ¢ (HopMyInoit

1) Ba(OH), 2)NH;NOs 3)H,SO,  4) Li,CO;3

ATOM yriiepozaa B BO30YKJJCHHOM COCTOSTHUH 00pa3yerT:

1) dYeThIpe KOBaJICHTHBIC CBSI3H, 33 CYET YETHIPEX HECHAPEHHBIX AIECKTPOHOB
2) TpH CBsI3H, 32 CUCT JBYX HECMAPEHHBIX JICKTPOHOB U HEMOACICHHON 3JICKTPOHHOI
napbl



3) HH OJIHOM, aTOM yTJIepoa B HEBO30YKIEHHOM COCTOSSHUM XUMHUUECKUX CBSI3eH HE
obpazyer
4) nBe CBsi3W, 33 CUET JABYX HECMAPEHHBIX JICKTPOHOB

4. BemecTBO, KOTOPOE HE MOTYT 00pPa30BBIBATh BOJOPOJIHYIO CBS3b
1) H,0O 2) HF 3)HN; 4) HI

5. sp® rubpuamsams peanuszyeTcs IOJTHOCTHIO
1) SO, 2) CH, 3) SO3 4) C10

6. YCcTaHOBUTH COOTBETCTBHE MEXKAY (PU3MUECKUMH CBOMCTBAMU U TUIIAMU
KPUCTAJUTMYECKUX PEIIETOK:

1: KOBKOCTB

2: HU3Kas TemIepaTypa KUIeHUs

3: BBICOKAsI TBEPJOCTh

4: syiekTpUUecKasi IpOBOJUMOCTh PacTBOpa
A: atoMHas

b: metannuueckas

B: nonnas

I': monexynsipuas

7. YCTaHOBHUTH COOTBETCTBHE MCKIAY I“H6pPII[PI3aLIHeI>i u MOJIGKy.TIOfI WJIM YacTUIICH

1) sp A: BeCl,
2) sp B: COs>
3) sp* B: NF;
4) sp’d I: PFs
J1: PFe
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ HOHHOM CBS3BIO UMEET (PopMyITy

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

2. ATOMHas KpuCTaJIJIMYECcKasl pelieTka XxapakTepHa Jis
1) amroMuHMS 1 KapOuaa KpeMHHUS

2) cepsl U foga

3) okcuaa KpEeMHHUSI U XJIOPHIA KaJlns
4) anmaza u 6opa

3. sz TUOpUAN3AIUS PeaTn3yeTcs MOJTHOCTHIO
1)SO, 2)SO; 3)CHs 4)CIO"  5)CIO,

4. YcTaHOBHTH COOTBETCTBHUE MCXKAY BCIICCTBAMU U BUAAMU XUMHYECKOH CBSI3U B HUX |



BOJIb(paM

anmas

aMHaK
HOBapeHHas COJIb

A: KOBaJICHTHasl TOJIIpHAs ajiMa3

b: xoBaneHTHas HENOJIApHAsT aMMHaK
B: MeTanmmaeckas

I': mnonnas

5. YcTaHOBHUTBH COOTBETCTBUE MCXKAY BCIIECCTBAMU U TUIIAMH KPUCTAINIMYCCKUX PEIICTOK

YIJIEKUCITBIN Ta3
KapOopyH
HUKEIb

areTaT HaTpHs

A: nonHas

b: MmonexynspHas
B: metannuueckas
I'": atTomBas

6. YCTaHOBHUTH COOTBETCTBHE MEXKy THOPUIN3AMEH U MOJIEKYJIOH

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

4:  spd

Tembl: «3HepreTm<a U HANIPABJIECHHOCTb XUMHUYECKHUX ITPOUECCOBY, «CKOpOCTb
XUMHYECCKHUX pealcum”l. XuMHYEeCKOe PaBHOBECHEY

Bapuant Ne 1

1. Bo ckombko pa3 yBenuautcs ckopocth peakuuu Ha(r) + I2(r) = 2HI(r) mpu yBenuuenun
JaBleHUs B 3 pas3a

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

2. Tlpu remnepatrype 90°C peakius nporekaet 1 mun. [Ipu kakoi TeMnepatype peaxius
3aKOHYMTCS 32 19 21 MUH, eclii TeMIiepaTypHbIi KOG OUIIMEHT 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 TP ITOHMKEHHH

1) xonuentpamuu HyS;  2) konuenrpauuu HI; 3) naBnenus; 4) remmeparypsl.

4. Xumuueckoe paBHoBecue peakuuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cMmeraercst BipaBo
IpuU:

1) moBbIllICHUN AaBiACHUS  2) NMOBbIMICHUH KOHIeHTparuu ZrCly

3) IONOJIHUTENBHOM BBEJICHUN ZI'  4) MOBBIIIEHUH TEMIIEpaTyphl



B romorennoit cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIICHTPAIHH
BemecTB (Moub/1) coctaBmin: A - 0,03; B - 0,02; C - 0,004. NcxomHast KOHIICHTpAIIHs
BeriecTBa A (MOJIB/JT) paBHA

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

N3 2 Mo CO u 2 mons Cl, obpazoBanock npu HeKoTOpo Temneparype 0,45 moib
COC1,. Koncranra paBaoBecus peakiuu CO + C1; = COC1Ly(r)

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

Crangaptaas Terota oopazoBanust MgO (k) u CO; () cooTBeTCTBEHHO paBHa -601,8 u
- 393,5 x/Ix/monb. Temnora paznoxenus MgCO3z na MgO u CO, AH = 100,7 xI>x/MOb.
Terutora oopaszoBanus MgCO;

1) -1096 x/Ix/monb; 2) -1006 xJ]x/mMonb; 3) -996 kJx/mMonb; 4) -876 kJ{x/Monb.

TGHJIOTa, KOTOpas norjiiomacTcsa Wi BbIACIACTCA MPU pa3JI0KCHUN XUMHUYCCKOTI'O
COCAMHCHUS KOJIMYCCTBOM 1 Momb Ha MPOCTHIC BCIICCTBA HA3BIBACTCA

Ecnu ckopocTh mpsiMoit peakiiuu paBHa CKOPOCTH 0OpaTHOM peakIiu, TO HacTyrnaeT
XUMHUYECKOC

10. 3aBHMCHUMOCTb CKOPOCTH peakLUH OT TEMIEpaTyphl ONpeAeseTCs IPABUIOM

Bapuant Ne 2

1.

2.

3.

4.

Bo ckonbko pa3 yBenmuuntcs ckopocth peakiu CaO(1) + CO,(1r) = CaCOs(t) npu
YBEJIMYEHUH JIaBJICHUS B 3 pas3a

1) B9 pa3s 2) B8paz3 3)B6pa3 4)B3pa3za 5) He U3MCHSICTCS.

Bo ckosbKO pa3 yBEIMUUTCS CKOPOCTh peakiuu pu HarpeBanuu ot 75°C go 115°C,
€CJIM TeMIIEPATYPHBII KOA(PPUIMEHT paBeH 2

1) B2pa3a 2) B4paza 3) B8pa3 4) He usMeHurcs 5) B 16 pas.
I[Tpu noBbILICHUN AaBICHHUS XUMUYECKOE PABHOBECHE CMEILAeTCs BIIPABO
1) 2NO(1) + O2(r) = 2NOy(1) 2) C(1) + CO4(r) =2CO(1)
3) 2NF(r) + 3Ha(r)= 6HF(T) + Ny(r) 4) CHy(t) + 4S(r) = CSy(r) + 2H,S (1)

Xumuueckoe paBHOBecue peakimu 4FeSy(1) + 110,(r) = 8S04(y) + 2Fe20s(t) +Q
CMECTHTCSI BIIPABO MPU

1) NOBBIIIICHUN JABICHUS  2) MOBBIMICHUH KOHIIeHTpanuu SO,

3) nonoaHUTEILHOM BBeqieHun Fe,03  4) momonHUTEIbHOM BBeieHUH FeS;



10.

B romorennoit cucreme Hy(r) + Io(r) = 2HI(;) paBHOBECHBIE KOHIICHTPAIIUH BEIIECTB
(momb/m) coctaBmm: HI - 0,02; 1, - 0,05; H, - 0,03. Mcxonnas KoHIIEHTpAIMs BOAOPOIA
(MomB/iT) paBHA

1)0,04 2)001 3)0,02 4)003 5)0,05

B romorennoii cucreme 4HC1(1) + Oy(1) = 2H,0( 1) + 2C1;, paBHOBECHBIC
KOHIIEHTpaIuu Bemects (Monw/n) coctapunu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
HcxoaHas KOHIIEHTpaIys KUCIopoaa (MOJIb/J1) paBHA

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

[Tpu cxxuranuu rpacdura odpazosaiics okcua yriaepoaa (1V) maccoit 8,86 r. Ternnosoit
s dexr peakumu AH = -79,2 x/[x. Terora o6pazoBanus CO,

1) -393,3 xk/Ix/monp  2) -358,4 xJlx/Monb 3) -335,5 x/[x/monb 4) -326,4
kJ[>K/MOJTB
TeroTa, KOTOpast MOTJIONIACTCS WM BBIACIIICTCS IPH 00pa30BaHUU XUMUYECKOTO
COCJIMHEHUS KOJIMYSCTBOM BelIeCTBA 1 MOJIb M3 TIPOCTHIX BEIECTB IPH 33 IaHHBIX
YCJIOBUSX Ha3bIBACTCS

CMeH_[eHI/Ie XUMHUYCCKOT'O PaBHOBCCH:A OIIPECACIIACTCS ITPUHIUIIOM

MuHuMaIbHas U30bITOYHAS SHEpru-, KOTOpOﬁ JOJIXKHBI O6JlaI[aTL MOJICKYIJIbI, YTOOBI
peaKknuAa MCXKAy HUMHU CTalla BO3MOKHOM Ha3bIBACTCS

Tema: «PacrBopsbl. Teopust 3JIeKTPOJIUTHYECKOH M CCOLUALTUN»

Bapuant Ne 1

1.

2.

3.

4.

Cwmemanst 100 r 20%-1oro pactBopa u 50 1 32%-HOro pacTBOopa HEKOTOPOT'O BEIIECTBA.
KoHnieHnTpanus moirydeHHOro pacTBopa

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

Jiis nonydenus: 9%-HOro pacTBOpa COJITHOM KUCIOTHI Haio pactBoputh 67,2 1 HCl B
BOJIE MAacCOU

) 1,L1I07kr  2)0,505xr 3)0,987 kr  4) 1,227 xr

Vpasrennto 3AQ" + PO, = Ag3PO,4 cooTBeTCTBYET B3aUMOICHCTBHE
1) AgNO; ¢ NaPO4 2) Ag,0 ¢ H3PO,

3) AgNO;3; ¢ H3PO,4  4) AgCl ¢ NazPO,

KucnoTHOCTh pacTBOPOB COJIEH € OIMHAKOBOM MOJISIPHOM KOHLIEHTpalen
YBEIIMYHUBAETCS B PALY

HUTpPAT KaJInd, CUJIMKAT KaJInud



10.

OpoMUI KalbIus, OPOMHU] ATFOMUHHS
XJIOpU/I KaJust, (GTOPUI Kaus
XJIOPH/ JIATHUS, XJIOPU KaJTHS

Xnopup 6apust Maccoit 41,6 r pacTBOpUIIH B BoJie. B mosryueHHOM pacTBOpe CONEPIKUTCS
0,35 monb xsopua-uoHoB. CTeneHb JUCCOLMALNU XIopuaa Oapus

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

Ecnu xoHnenTparus pacrBopa rujapokcuaa ammonus pasaa 0,1M u K, = 1,76*10°, to
€ro CTETeHb HOHU3AIMH (Olyon) COCTABUT

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

Ecmm koHIEHTparwms HoHoB Bogopona [H'] n anerar-noros [CH;COO] B 0,1M pacTBope
yKcycHO# kuciaoTel paBHa 0,00132 mMomb/71, TO €e KOHCTaHTa HOHU3AINH

1) 1,74*10° 2)1,76*10* 3)1,78*10" 4)1,74*10™*
Konunentpanuio noHOB Bogopoaa B pactBope nipu pH = 4,32 paBHa
1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°

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

1) 9*10°  2)8*107 3) 7*10°  4)6*10°

KoncranTa runponusa, crenens ruaponusa u pH 0,1M pactBopa conu HCOONH,
(Kn(xuc)= 1,8*%10™, Kn(ocn) = 1,76*107)

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

Bapuant Ne 2

1.

2.

3.

K 100 mit 96%-no0ii cepHoit kuciotsl (p = 1,84r/mu) npubasunu 400Mi1 BOAbI, MOTYIHIICS
pacTBOp IUIOTHOCTHIO 1,225 r/Mi1. MossipHas KOHIEHTpaLus pacTBOpa

1)3,78M  2)221M  3)257M  4)402M

N3 400 r 20%-HOro pacTBopa Mpu OXJIa)xJAEHUHU BbIIEINIOCH S0 I paCTBOPEHHOIO
BeniecTBa. MaccoBast 10J1s BELIECTBA B OCTaBLIEMCSI pacTBOpE

1) 8,6 % 2) 6,3% A74% 4)95%
Vpasuenuto Fe** + 30H = Fe(OH); cooTBeTCTBYeT B3anMOIeHCTBHE
1) FeC1;c KOH 2) Fex(S0O,4)3 ¢ Ba(OH),

3) FeSO,c NaOH  4) Fe(OH)3 c HC1



4. Ileno4HOCTb PaCTBOPOB COJIEH ¢ OUHAKOBOM MOJISIPHOI KOHIIEHTpaLuei
YBEIIMYUBAETCS B ALY

1) xapOoHaT HaTpUA, HOAUT HATPUS  2) CyNb(UT Kanus, Cynbpua HaTpUs
3)HUTPUT HATPUS, HUTPAT HATPUS 4) xyi0pu TUTHUSA, XJIOPUJ AMMOHUS

5. KonuuectBo orpunarensHblx HOHOB B 120 1 10% pacTBopa aMMOHMS, €CIIU CTENICHb
nuccoraiuu conu pasHa 90%

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

. -4
6. Ecmu konuentpanus azoructoit kuciaotsl HNO, pasna 0,12M u K; = 6,9*10™, to
CTEIEHb €€ HOHU3AIMH COCTABUT

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

-5
7. Ecnu KoHIEHTpauus pacTBopa runpokcuaa ammonus pasta 0,1M u K, = 1,76*107, To
€r0 CTETICHb HOHU3AITUH (@y0) COCTABUT

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

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

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
9. AktuBHOCTH XJ0pua-uoHOB B 0,1 M pactBope xnopuaa Hatpust NaCl paBHa
1) 7,58%10%  2)7,62*10% 3)7,68*10°  4)7,54*107

10. Crenens ruaponmsa u pH comu 6pomuna ammonns NH4Bua pH 0,011 pactBopa (K =
1,76*107)

1) 2,38*10% 1 5,62 2)4,52 *102u 8,34 3)5,68 *102u 6,32  4) 3,54*10% u 4,35
Tema: «OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE P€AKIIHU U IJICKTPOXUMHYECCKHE MPOUECCHD»
Bapuant Ne 1

1. Peaknust AUCIpONOPIMOHUPOBAHUS

HNO; = HNO3 + NO + H,0

KoMnOy4 + H,O = KMnO4 + MnO4 + KOH
NHsNO3; = N,O + H,O

KCIO3 =0, + KCI

2. Peaxnust BHyTPUMOJICKYJIIPHOTO OKHCIICHUS-BOCCTAHOBJICHHUS

1) AgNO; = Ag + NO, + O,

2) Agzo =0, + Ag

3) K>S0; = Ky,SO,4 + K5S

4) N02 + Hzo = HNO3 + HN02



Omnpenenure cymmy ko3 dunuentos B ypaBaenue peakiiuu CaOCl, + H,O + NaBr —

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

4. YCTaHOBHUTH COOTBETCTBUE

1: mpoaykThl 3nekTposn3a paciuiaBa CuCly A: CuuCl,
2: mpoaykThl 3nekTposin3a pacteopa CUu(NOs); b:Cuu O,
3: mpoaykThl anekTposin3a pacteopa Ca(N0s3), B: H,u O,

I':Cau0,
[[Z H2 u Clz

5. B mporuecce anexrponu3za pactBopa NaCl, mpu cuie toka 5A 3a 85 mun Ha aHozie
BBIJICTISICTCS POIYKT 00bEMOM 71 (OKPYTJIUTH A0 ACCITHIX)

6. s oxucnenus B kuciou cpeae 0,05 1 0,2 M NaNO, motpebyercst 0,25 H pacTBOp
KMnO,4 o6pemom 71 (OKPYIJIUTH A0 COTHIX)

7. Ucxons u3 peaxiuu S0, + HCIO,4 + H,O = HCI + H,SO, , e 1 1 pacTBopa coaepKUTCS
10 r HCIO4, HopmansrocTh HCIO, paBHa -MOJIb/1 (OKPYTJIUTH JI0
JIECSITHIX )

8. 3HadeHHe 3ACKTPOIHOrO MOTEHIMAIa Meau, morpyxennoi B 0,0005 u pacrBop Cu(NO3),
paBHO B (OKpyrJIHATH 10 THICSYHBIX)

9. Ecnu KOHIIEHTpAIlMsl HOHOB BOJIOPOa B paCTBOPE 4,8%10" Mob/11, TO MOTEHIMAL
BOJIOPOJTHOTO DJICKTPOa PaBCH B (OKpyTIUTh 10 THICSYHBIX )

10. Ecnm B 0,51 pactBopa coaepxkurcs 0,0699 r FeCl, r, To moTeHuma xeae3Horo
AJIEKTPOJIa PaBEH B (oxpyriuTh 10 THICSAYHBIX)

Bapuant Ne 2

1. Peaxuusi BHyTpUMOJEKYJISIPHOTO OKUCICHUSI-BOCCTAHOBIICHUS
1) KCIO3 = O, + KCI
2) NH4NO3; = N20 + H,0
3) HN02 = HNO3 + NO + Hzo
4) KoMnO,4 + H,O = KMnO,4 + MnO,4 + KOH

2. Peakmust TuCTipONIOpIIMOHUPOBAHHS
1) KyS0;3 = K,SO,4 + K,S 2) NO, + H,0O = HNO3; + HNO,

3) AgN03 = Ag + N02 + 02 4) AggO = 02 + Ag
3. Ompenenurte cymmy K03(pPHUIIMEHTOB B YpaBHEHUE PEaKITUH

K>Cr,07 + H,SO,4 + Na,S0; —



10.

Tema:

1)17 2)18 3)19  4)20

YcTaHOBUTE COOTBETCTBHE
1: KMnO4 + Na,SO3 + H,SO4 —  A: MnSO4 + K,SO4 + Na,SO4 + H,0
2: KMnO,4 + Na,SO3 + H,O — B: MnO, + KOH + Na,SO,
3: KMnO4 + Na,SO; + KOH — B: KoMnO,4 + Na,SO4 + H,O
I': MnSO,4 + KOH + Na,SO,4 + H,O

B mpouecce anexkrponu3za pacminaBa NaCl, nmpu cune Toka 2A 3a 45 MUH. Ha KaToJe
BBIJIETISIETCS IPOAYKT Maccoi I (OKpPYIJIUTH A0 COTHIX)

B npouecce snextponnza pactBopa NapSOa, ipu cusie Toka 2A 3a 2 4 Ha aHOJIE
BBIJICJIAETCS POIYKT 00BEMOM 71 (OKPYIJIMTB /10 COTBIX)

Ecnu nuxpomart-uon Boccranasiupaercs A0 xpoma (111), To MonsipHas KoHLEHTpauus
9KBHBaJIeHTa nuxpomara kauus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JI. (OKPYTJIUTH JIO COTHIX)

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

Ecnu koHIIEHTpanus MOHOB BOJOPO/Ia B pacTBOPE 3,8*10'3 MOJIB/JI, TO TTOTEHIIHAT
BOZIOPOJIHOI0 3JIEKTPOIa PABEH B (okpyriuTh 10 THICSYHBIX )

Ecnu nmoTeHnuan BOJOPOAHOrO 3MIEKTPo/ia paBeH - 236 MB, To akTHBHOCTH MOHOB
BOJIOpO/Ia B pacTBOpE paBHA MOJIB/JT (3amucaTh B CTAaHIAPTHOM

BUJIC)

«KommiekcHbIe COCAMHECHUN

Bapuant Ne 1

1.

2.

3.

[TapamarHUTHBIM HU3KOCITMHOBBIN BHYTPHOPOUTATBHBIN
1) [Mn(NO2)e]”  2)[CoBre]*  3)[Fe(CO)]*  4)[VCLg]"
Y CTaHOBUTH COOTBETCTBHE MEXKAY Ha3BaHUEM U (POPMYIIOi KOMILJIEKCHOM cou

1: Ko[PtCLy] 2: [PtC13(NH3)3]Br 3:[CoF3(H,0)s] 4: [Co(NH3)e][CO(NO,)e]

A: rerpaxnopornatusat (1) kanus

b: 6pomu TpraMMuHTpUHHTPOXIOpOILIaTHHE (1V)

B: TpuakBaTpudTOpOoKOOaNsT

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

VY CcTaHOBUTE COOTBETCTBHE MCKIY q)OpMy.]'IOI\/'I COCAVHCHUA 1 KOOPANHAIWMOHHBIM YUCJIOM

1: [FeFx]*? A: 6



2: [Pt(N,H4)x]** B: 4
3: [Pd(NH3)x]** B: 5
I:7
I:3

4. Ecmu pactBop comepxut 0,05 moss/m K[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10%, To
KOHIICHTPAIUsI HOHOB cepeOdpa B MOJIB/JT

5. Ecnm nyg KOMITIEKCHOTO MOHA SHEPTHUs paciieruieHus pasHa 167,2 kJ[»/mMoinb, TO OH
MOTJIOUIAET CBET C AJTMHON BOJIHBI B HM

6. Ecnu npu neiicTBUM pacTBOpa CEPHOM KUCIOTHI BeCh Oapuil U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxaaercs B Bujie Cyibdara 0apus, TO KOOPIUHAITHOHHAS
dhopmyna conm

Bapuant Ne 2

1. TlapamarHUTHBIA BRICOKOCITHHOBBIN BHYTPHOPOUTAIBHBIN

1) [VCle]* 2) [Fe(CO)a** 3) [NiCly]* 4) [Pd(NHa)e]**

2. YCTaHOBUTH COOTBETCTBHE MEXIYy Ha3BaHUEM U (HOPMYJION KOMIUIEKCHOM comu 1:
Ks[Fe(CN)s] A: rexcarmmanogeppat(l11) kamus
2: [Ni(NH3)4]Cl; b: xnopun Terpaammunankessi(11)
3: K;[SiFg] B: rexcadropocunukar (IV) xamus
4: [Ni(CO)4] I': TeTpakapOOHMUITHUKEITh
J1: AUXJI0pOTETpaaMMUHHHUKEJIS
E: rekcaunanogeppat(ll) kanus

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

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

4. Bemu pactsop comepsxkut 0,02 moms/1 CAd(NOs), 1 1 moms NHs, K, = 2,75%107, o
KOHIICHTPAIIUS] HIOHOB KaJIMHsI B MOJIB/JT

5. Ecnm MakcuMyM MOTIJIOIIEHUSI BUJUMOTO CBETA JIsl KOMILJIEKCA COOTBETCTBYET JIJIMHE
BosiHBI 400 HM, TO PHEPTHUs pacuienieHus B K/ /Moib

6. Ecmu mis ocaxxaenus xiopa u3 pacteopa Ha 1 mojb PtCl,*3NH; (KUp = 6) TpeOyetes 1
MOJIb HUTpaTa cepedpa, TO KOOpAWHAIMOHHAs (hopMyIia
COCITUHCHUS




Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU mecmaoesovlx 3a0anuil

Ouenka

TpeGoBaHus K 3HAHUAM

OTJINYHO

OneHka «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIM OH TNIyOOKO M
IIPOYHO  OCBOWJI ~ INPOTrPaMMHBIA  Marepuan,  HMCUEpIBIBAIOLIE,
IIOCJIEJOBATENIbHO, YETKO U JIOTUYECKH CTPOMHO €r0 M3Jaraer, yMmMeeT
TECHO YBS3bIBaTh TEOPUIO C TMPAKTUKOW, CBOOOAHO CHPABISETCS C
3a7a4yamMM, BOIIPOCAMHM M JAPYTMMH BHJIAaMU IIPUMEHCHMs 3HAHUH,
IIpUYEM HE 3aTPYAHSETCA C OTBETOM IIPU BHUJOM3MECHECHHUM 3aJaHUM,
[IPaBUIBHO OOOCHOBBIBAET NPUHATOE PELICHUE.

XOpOLIO

OneHka «XOpouio» BBICTABIAETCA CTYAEHTY, €CIIM OH TBEPAO 3HACT
Marepuajn, T'paMOTHO M IO CYIIECTBY H3JIaraeT €ro, He JAOIycKas
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IIPABHIBHO
IIPUMEHSAET TEOPETUYECKUE IOJOKEHUS MPU PELICHUN MPAKTUYECKUX
BOIIPOCOB M 33]1a4, BJIaJeeT HEOOXOAUMBIMU HABBIKAMH U MTPUEMaMH UX
BBIIIOJIHCHUS.

YAOBJICTBOPHUTCIBHO

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIU OH
MMEeT 3HaHUsS TOJIbKO OCHOBHOTO XapakTepa, HO HE YCBOWUJ €ro
neTajged, JONMyCKaeT HETOYHOCTH, HEIOCTATOYHO IPaBUIbHBIE
(OpMYIIMPOBKH, HAPYIICHUS JIOTHYECKOW TMOCIEOBATEILHOCTH B
W3JI0KEHUU MPOTPAMMHOT0 MaTepHualia, UCIBITHIBACT 3aTPYAHEHHS TIPU
000CHOBaHUHU OTBETA.

HCYIAOBJICTBOPUTCIBHO

OueHka «HEeyJOBIETBOPUTEIBHOY» BBICTABIISIETCS CTYJIEHTY, KOTOPBIN
HE 3HAeT 3HAYUTENIbHOM YacTh MpOrpaMMHOr0 MaTepuaia, JOMyCKaeT
CYILIECTBEHHbIE OIIMOKHU, UMEET 3aTPyJHEHUSI IPU OTBETE HAa BOIPOCHI
u 000CHOBaHUH OTBETOB. Kak MPaBUIIO, OLICHKA
CHCYOOBJICTBOPUTCIIBHO» CTAaBUTCA CTYACHTAM, KOTOPBIC HE MOTYT
MPOJOIKUTh  OO0yueHHWe 0e3  JOMONHHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIIEH AUCIUILIIHE.

Hepelteub 60NPOCOB K IK3AMEH)

1. Ocnouble monoxeHuss AMY. Atom. Monekyna. Xumudeckuii snemeHT. [IpocTeie n
CJIOKHBIC BCIIICCTBA. OtHOocHUTeNbHAsS aTOMHAas MaccCa, OTHOCHUTCIIbHAA MOJICKYJIAPpHAA
Macca. Moub.Hucno ABoraapo. MomsipHas macca.

wmn

OCHOBHBIE CTEXUOMETPUUYECKUE 3aKOHBI.
OCHOBHBIE TUIIBI XUMUYECKUX PEAKIIHIA.

4. Knaccel HEOpraHMYECKHUX BEIIECTB:OKCHU/IbI, KHCIOTHI, OCHOBaHUS, conu. VX ¢usnueckue
Y XUMHUYECKUE CBOMCTBA, CIIOCOOBI MTOIYUCHUS.

5. Crpoenue atroma. Mopens Pesepdopma, ero nemoctatku. Teopuss bopa. Ksanromas
TEOPHsI CTPOCHHS aTOMA.




10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

KsanroBbie uncna. [Ipunuun Iaynu. IIpasuio I'ynaa. IlpuHnun HanMeHbLIEN SHEPTUN.
[IpaBuna KneukoBckoro.

[lepuoguuecknii 3aKOH M NEPUOAMYECKAs CHUCTEMA XUMHYECKHX  3JIEMEHTOB
AN .Menneneea. llpuniun mnoctpoeHuss. ['pynmnel W mnepuoabl. 3aKOHOMEPHOCTH
U3MEHEHHsI CBOWCTB aTOMOB, HPOCTBIX BELIECTB M COCIUHEHUH, O0Opa30BaHHBIX
XUMHUYECKMMH 3JE€MEHTaMM, B IpejesiaX TIJIaBHBIX MOATPYII U NEPHUOJOB CHCTEMBI
AN .Menneneesa. [lepuoanyHOCTb CBOMCTB aTOMOB .

Xumuyaeckasi CBsi3b. M300pakeHne xumudeckod cBs3u. KoBaneHTHas (mossipHas,
HEeTnoJsipHas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBsi3u. CBONCTBA KOBaJIEHTHOU
cBs3u. [ mOpuamnzanus opouraneid. JIumnoss, JJIMHA TUTIONS, TATIOJIBHBIA MOMEHT.

MeTtox BaieHTHBIX cBsa3e. OCHOBHEIE mTONOKeHusT MeTona BC.

Merton MOJIEKYJSpHBIX oOpOuWTaneil. MarHuTHble CBOWCTBa BemecTB.  JIuHeitHas
koMOuHanus atoMHbIX opoutaneii (JIKAO). Ces3siBaromue u pa3poixistone MO
HonHas cBA3b.

BonoponHas cBA3b. MeXMoneKynspHas U BHYTPUMOJIEKYJISIPHAs BOJOPOJHBIE CBSI3U.
MexMOoNeKyIapHOe B3auMOJEHCTBHE: 1) DIIEKTPOCTATUYECKOE — OPHUEHTAIMOHHOE
(AMMONB-TUMONIBHOE), WHIYKLIMOHHOE M JUCIIEPCHOHHOE; 2) JOHOPHO-aKLENTOPHOE.
VYpaBHenue Ban-nep-Baanbca. 3HaueHre BOJOPOIHBIX CBSI3EH.

Mertannuueckass cBA3b. CXOACTBO M pas3inyue C KOBQJICHTHOW  CBA3BIO.
HeHacpllieHHOCTh U HEHANPABIEHHOCTh METAJIIMYECKOMN CBS3H.

Xumpnyeckass kuHeTHKa. CKOpOCTb XMMHMUYECKHX peakuuid. Cuctema. I'omoreHHsle H
rereporeHHblie cuctembl. Paza. CKOpOCTh TOMOTE€HHOM M TeTEPOr€HHOM peaKkuil.
@daxTophl, BIUSIOLIME Ha CKOPOCTh XMMMYECKHUX peakIuil. 3aBUCUMOCTb OT
KOHLEeHTpauuu. OCHOBHOM 3aKOH XMMUYECKOM KUHETHUKHU.

BrusiHue Ha CKOpPOCTh XMMHYECKUX peakiuii Temmepatypsl. [lpaBuino Bant-T'odda.
AKTHBHBIE MOJIEKYJbl. ODHEpPrusi aKTHMBalMU. 3aBHUCUMOCTb SHEPIMM AKTUBALMM OT
NPUPOABI PEarupyIOIINX BEUIECTB. DHEPreTUYECKHid Oaphep, MepexoJHOE COCTOSHHE.
VYpaBHeHne AppeHuyca, Kak Oojiee TOYHO OIMUCHIBAIOIIEE 3aBUCHUMOCTH CKOPOCTH
XMMHUUYECKON peaKIu OT TEMIIEpPaTyphl.

3aBUCUMOCTb CKOPOCTH XUMUYECKHUX PEaKUUi OT MPUPOJIbI PEArupyIOIIero BEUIECTBA.
[lonsTne o karanusze M Karanms3atopax. Karanutudeckue peakuuu. ['OMOreHHslli U
TFeTEepPOreHHbIN KaTanu3. MeXaHu3M JAEeUCTBUS KaTalu3aTOpOB. AKTUBHBIE II€HTpPBI
karanu3atopoB. Katanutuueckue anpl. [IpomoTopsl. M36upaTeabHOCTh KaTanu3aTOPOB.
Tepmonunamuka. TepmoauHamuueckas cuctema. Pasza. ['ereporeHHas U roMoreHHas
cucrteMbl. KomnonenTsl cucrembl. @OyHKIMM M MapaMeTpel COCTOSIHUA. BHyTpeHH:s
SHEPrusl.

[lepBoe Hayaso (3akoH) TepMOIMHAMHUKU. OHTanbnus. CTaHIApTHOE COCTOSHUE
BelecTBa. CTaHAapTHAs SHTAIbIUS PEAKLIUU.

Tepmoxumusi. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOI
3aKOH TEPMOXUMHUH - 3aKOH ['ecca. Kpyrosble npouecchl (LIUKIIb).

OHTpomnusi Kak (YHKLUS COCTOSHUS CHCTEMbl. TepMOAMHAMHMYECKas BEpOSTHOCTH
cocrosHuss cucremMbl W. CranpaptHas oSHTponus. Bropoe Hawano (3aKOH)
TEPMOJIVHAMUKH.

[loctynar Ilnanka (TpeTse Hauano TepMOAMHAMUKH). VI3MEHEHHE SHTPONMHU BEIIECTBA C
YBEIMYEHUEM TEMIIEPATYPBI.

Oueprus ['m66ca. Csazannas sHeprusi. HampaBineHHOCT XUMHUECKOTO MTpOIecca.
O6patumble W HeoOpaTHMbIE peakiuu. XUMHYecKoe paBHoBecue. Ilpunmun Jle
[Hatense. CMelIEHNE XUMUYECKOTO PABHOBECHS.

PactBopel. Knaccudukaius pacTBOpoB IO arperaTHomMy cocTosiHuio. HacelmeHHsie,
HEHACBILICHHBIE U NIEPECHILIEHHBIE PACTBOPHI.

Konnentpanust pactBopoB. KoHieHTprupoBaHHble U pa3zdaBieHHble pacTBOPBL. CriocoObl
BBIPAXKEHMsI KOHLIEHTPALIMHU PaCTBOPOB.



28.
29.

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

37.
38.

39.

DNEKTPOIUTHI U HEINEKTPOIHUTHI. CHIIbHBIE, cla0ble U CpeTHeN CHIIBI DJIEKTPOJIHUTHI.
DnekTponuTHdeckas auccoruamnus. OCHOBHBIC MOJIOKEHUS TEOPUHU JICKTPOTUTHICCKON
aucconuanuu. MexaHu3M nuccounanuu. KucioTel, OCHOBaHUS M COJM C TOUKHU 3PEHUS
T3J. Crenenp aucconmanuu. KoOHCTaHTa AUCCOLMAIINH. 3akoH pa30OaBieHUS
OcTtBanbaa.

DJIeKTpONIMTHYECKAs Aucconuranus Boasl. IoHHOE mpou3BeneHne Boabl. BonopoaHsiil 1
TUAPOKCWIBHBIN NTOKa3aTesu. pH pacTBOpoB coeit.

[TpousBenenue pacTBopuMocTy. Peakimu HOHHOTO 0OMeEHa.

I'unponus coneit. Tunel ruaponusa. Peakuus cpenbl. CTeENneHb U KOHCTaHTA TMAPOJIN3A.
Nneanbuble pactBopbl. KomnmuratuBHble cBOMCTBa pacTtBopoB. Ocmoc. OcMOTHYECKOE
napnenue. 3akoH Payns. CnenctBust u3 3akona Payisi.
OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. Teopuss OBP. Knaccudukanus
OBP.Oxucnurenu u BocctaHoBUTeNId. MeToabl coctaBieHus: ypaBuenuii OBP.
DJIEKTPONIN3. DIIEKTPOJIN3 PaCcIlyiaBOB, BOAHBIX pacTBOpOB. [lonsatue o I'D. Cocrapienue
I'S. OAC anemenTa. Crannaptras O/[C anemeHra.

OnekTpoaHble NOTeHIHANbl. CTaHIapTHBIE SJIEKTPOJHBbIE MOTEHIMAIBI. 3aBUCHUMOCTH
3JIEKTPOHOTO TMOTEHIMANa OT KOHIEHTPAIMil BEIIECTB M TeMIlepaTypbl ( ypaBHEHHUE
HepncTa). DneKTpoXUMHUYECKHI psIT HAMIPSKEHUH METaJLIOB.

KonnyecTBeHHast xapakTepuCTHKA MPOIIECCOB dJeKTposn3a (3akon Dapajest).
Hucnepcusie cuctembl. JlucnepcHast ¢aza u aucrnepcuoHHas cpena. CycneH3uu H
smynscuu. Kommowmneie pactBopbl. Dddexkr Turnmans. Koarymsmms. 3HaueHue
KOJUIOUJHBIX PACTBOPOB.

Kommiekcubie coenunenus. Koopaunanunonnas reopusi Bepuepa. OCHOBHBIE THIIHI K.C.
Homenknarypa k. c. [IpakTrueckoe npruMeHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHbBIX ounemos

HUHT'YIHICKHA TOCYJIAPCTBEHHBIN YHUBEPCUTET

DK3aMeHalMOHHBII onier Ne 1

ITo xypcy «Teopernmyeckasi HEOPraHUYECKAsd XUMHUA»

IJIS1_CTYAeHTOB 1 Kypca cnenMaJbHOCTH «XHMHS

Bonpocel. 1. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI. THIIBI XUMUYECKUX PEaKIIHil.
2. Ilocrynar Ilnanka (Tperbe Hayano TepMoAMHAMUKH). M3MeHeHue SHTponuu

BEIIECTBA C YyBEJIMYCHHEM TeMmieparypbl.OHeprus [u06ca. CBsizaHHas JHeprus.

HaHpaBJ'IeHHOCTB XUMHYECKOTIO IMpoI1ecca.

3. Hanwmmmure YpaBHCHUA BHeKmOHHTquCKOﬁ Aucconranvu CJICAYIOMUX BCIICCTB:

a) cynbdara kanus, 0) oprodochopHoit kuciaotel; B) xiopuaa sxeneza (lll); r) murpara

Oapus;

buner paccMoTpeH U yTBep:K/IeH Ha 3acelaHuu KadeIpbl

1) TUAPOKCHUA HATPHUS.

3aB. kadeapoii, mpodeccop A.M.Canamos



UHT'YHICKHUA TOCYJAPCTBEHHBIN YHUBEPCUTET

Bonpocsl. 1.

JK3aMeHAIMOHHBIN OnJieTr Ne 2

ITo xypcy «TeopeTnyeckasi HeOpraHm4yecKass XMMHM)

IUIS1_CTYAEeHTOB 1 Kypca cnenmaJbHOCTH «XHMHS

OcHoBable nosioxxeHnss AMY. CoBpeMeHHbIE ONPEIEICHHs TTOHATUI

atoM u MmoJekyna. [Ipocteie u cinoxHble BemecTBa. OTHOCHTENIbHAs aTOMHas Macca,
OTHOCHTEJIbHAs MoJIeKyJsipHas macca. Moinb. Hucno ABoragpo. MosnsipHas Macca.
2. DHTpONHUS Kak (PYHKIMS COCTOSTHHS CUCTEMBI. TepMOJIMHAMHYECKasi BEPOSTHOCTD
cocrosiHus cucreMbl W. CtannapTtHas sHTponus. Bropoe Hayaio (3aK0H) TEpMOJUHAMUKH.
3. OCHOBHBIE TUIIBI XUMHYECKHUX peakiuid. [[puBecTr npuMepsl KaxXa0i U3 HUX.

bunet paccMoTpeH U yTBepXk/I€H Ha 3aceJaHUH Kadeapsl

3aB. kadenpoii, mpodeccop

A.M.Canamosn

Kpumepuu OUCHKU omeema HA IK3aMeHe

4-6annpHas 1IKaia [loxazarenu Kpurepuu
(YpoBeHb
OCBOEHUS)
OTIN4HO 1. Tlonnora wuznokenus | CTyIGHTOM J1aH TIOJIHBIH, B JIOTHYECKOMN
(HOBI)IHICHHBIP'I TCOPECTUUCCKOTO IIOCIIEA0BATCIBbHOCTU pa3BepHyTbn71 OTBCT
YPOBECHB) Marepuania; Ha TIOCTaBJICHHBIM  BONpPOC, TJA€ OH
IlomuoTa W | IPOJAEMOHCTPUPOBAT 3HAHMS IMpEAMETa B
MIPaBUILHOCTh MOJTHOM 00beMe Yy4eOHOW MPOTpaMMBl,
pereHus JIOCTaTOYHO rIy0OKO OCMBICJIUBACT
MPAKTHYECKOTO JTUCIUIUIUHY, CaMOCTOSTEIIBHO, H
3aJIaHuA; HCUYEPIBIBAIOIIE OTBEYAET Ha
I[IpaBunbHOCTH ¥/MH | JAOTIOMHHUTENIBHBIC  BONPOCHL,  TPHUBOJHUT
apryMEHTHPOBAHHOCT | COOCTBCHHBIC MPHUMEPhI I10 npoOyieMaTuke
b H3JIOKeHHs | TOCTaBICHHOIO BOIIpOCa, permi
(HOCJ’IGI[OB&TCJ'IBHOCTB MPCAJIOKCHHBIC TTPAKTUYCCKHUEC 3a/JlaHUA oe3
neicTBui); OILIUOOK.
Xoporio CamocrositensHocth | CTyA€HTOM J1aH pa3BEepHYTHIM OTBET Ha
(6a30BbIit OTBETA; MOCTaBJIEHHBI  BONpPOC, TA€  CTYACHT
YPOBCHB) KynbTypa peun; JEMOHCTPHUPYET 3HAHMsI, TPUOOPETEHHBIE Ha
U T.L JEKIIMOHHBIX WM CEMHUHApCKUX 3aHATUAX, a

TaKKe MOJYyYEHHBIE TTOCPEJCTBOM H3YUCHHS
00s13aTeNBHBIX Y4E€OHBIX MaTepHalIOB IO
KypCcy, JaeT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOAUT NMPUMEPHI, B OTBETE MPUCYTCTBYET
CcBOOOJHOE  BJIAJICHUEC  MOHOJIOTHYECKOM
peYblo, JIOTUMHOCTh M IOCJEI0BATENbHOCTh
orBeTa. OJTHAKO TOMYCKAETCSI HETOYHOCTH B
OTBETE. Penun MIPEJIOKEHHBIE




Y 10BIIE€TBOPUTEITH
HO
(moporosbIit
YPOBEHbB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopMHpOBaH)

IMPAKTUYCCKUEC 3aJaHusA C HEOOJIBIITUMH
HCTOYHOCTSIMHU.

CryneHtom aH OTBET,
CBHUJIETENBCTBYIOIIUI B OCHOBHOM O 3HAHUHU
IIPOLIECCOB n3y4aemMoi JACLIUTIINHBI,
OTIMYAIOIINNACS HEAOCTATOYHOW TITyOMHOMN
U TIOJHOTOW PpACKPBITHS TEMBI, 3HAHUEM
OCHOBHBIX ~ BOMPOCOB  Teopuu, ciabo
c(OpMUPOBAHHBIMH  HAaBbIKAMHU  aHajIK3a
SIBJIECHUM,  IMPOLECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAHHBIE
OTBETHI u MPUBOJAUTH PUMEPBHIL,
HEJ0CTaTOYHO  CBOOOJHBIM  BJaJIGHUEM
MOHOJIOTUYECKOW PEYbI0, JIOTUYHOCTBIO H

MOCIIEIOBATENEHOCTHIO OTBeTA.
JlomyckaeTcsi ~ HECKOJIBKO  OMIMOOK B
coJlep>KaHUU OTBETa u pelIeHnn

MIPAKTUYECKUX 3aJaHUM.

CTyneHTOM JaH OTBET, KOTOPBIM COIEPIKUT

pan CEpPbE3HBIX HETOYHOCTEH,
oOHapyXHBaIOIIM HE3HAHUE MPOLIECCOB
HA3y4aeMon MPEIMETHOMN obrnacrtu,

OTJIMYAIOIIMICS HErIyOOKUM pacKpbITHEM
TEMBbI, HE3HAaHHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEC(HOPMHUPOBAHHBIMHU HABbIKAMHU
aHajau3a sBJICHUM, IIPOLIECCOB, HEYMEHUEM
JaBaTb  apryMCHTHPOBAHHbIE OTBETHI,
ciiabbIM  BJIQJICHUEM  MOHOJIOTHYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH U
[10CJI€J0BATEIIBHOCTH. BsiBO1BI
[IOBEPXHOCTHBI.  PemnieHne NpakTUYECKHUX
3aJlaHUi HE BBINOJIHEHO. T.e cTyaeHT He
croco0eH OTBETUTh HA BONPOCH! Jlaxe IpU
JOTIOJIHUTENBHBIX ~ HABOISIIMX  BOIPOCAX
IIpEeNoJaBaTes.

8. YYUEBHO-METOANMYECKOE U UTHOOPMALIMNOHHOE OBECIIEYEHHUE

9.1. YueOHas aureparypa:

a) OCHOBHAA .
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3.I'muuaka H.JL. 3anaun u ynpaxxaenus mo oomieit xumun. — JI.: Xumus, 2011.

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




5. Heopranunueckas xumus: B 3 1./Tlox pen. FO. JI. Tpetssikosa . - M.: M3narensckuit
neHTtp «Akagemusiyn, 2004. — 240 c.
6.Yrait S.A. O6mias u Heopranndeckas xumus. — M.:BII, 2000. — 527 c.

) AOMOJIHUTE/ILHAS JUTepaTypa

1. Crenun b. JI. Heoprannueckass Xumusi: y4eOHUK 11 XUMHUYECKUX U XUMUKO-
TEXHOJIOTHYECKUX crenuanibHocTel Boictl. yue0. 3aBeaenuit/b. 1. Crenun, A. A.llBeTkoB. — M.:
Bricmas mikoina, 2008. — 256 c.

2. CysopoB A. B. Obmas xumusti: yueOHOe mocodue 1Jis BeIcil. yueO. 3aBefieHui/A.
B. CyBopos, A. b. Hukonsckmii. — CII0.: xumus, 1995. — 624 c.

3. JlumuH P. A. Peakuuyn HeoOpraHWYEeCKHX BemIeCTB: cipaBouHUK/P. A. Jlugun. — 2-¢
u3 ., mepepad. u qom. — M.: Ipoda, 2009. — 638 c.

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

5. Jlypee 1O. 10. CnpaBounuk no ananutudeckort xumuu/10. FO. JIypre. — M.:
Xumus, 1967. — 390 c.

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

7. ['ons6paiix P. A. COopHHUK 3a71a4 ¥ yIIpaXKHEHUH 110 XUMHUHU: Y 4eOHOe mocooue
JUTSL XUM.-T€XHOJI. CITeIl. BeICII. yuel. 3aBeacHui/P. A. Tonbopaiix, E. 1. Macnos. — M.:

Bricmias mikoina, 1997. — 384 c.

9.2. UnTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 _1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

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

NogakrownE

9.3. IIporpammHoe obecneyenue

yHI/IBCpCI/ITCT obecrieueH HCOGXOI[I/IMBIM KOMILIICKTOM JIMIICH3MOHHOI'O n CBO60,I[HO
PacrpoCTpaHdaCeMoro nmporpaMMHOro O6CCHC‘{CHI/I$I, B TOM 4YHCJIC OTCYCCTBCHHOI'O IMTPOU3BOJACTBA.

Kaxnpiii oOywaromuiicss B TeYeHHE BCero mepuoia oOyueHus oOecredeH HHIUBHIYalTbHBIM
HEOTPaHWYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH MH(POPMaAIMOHHO-00pa30BaTeIbHOMN Cpejie YHUBEpCUTETa U3
m000H TOYKH, B KOTOPOH MMeeTcs IOCTyn K WH(OPMAIIOHHO-TEIeKOMMYHHUKAIIHOHHOW CETH
«VHTEepHET» KaK Ha TEPPUTOPHH YHUBEPCHUTETA, TaK U BHE €e.


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

VYHuBepcutrer oOecrneueH CIEeIyIOIUM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOrpaMMHOIO

obOecnieueHus.

1. JluuensmoHHOE MporpaMMHOe obecrieueHne, ucnoyibzyemoe B Uarl'y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. Tlporpammusiii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. Autuupycnoe I10 Eset Nod32
1.5. CnpaBouno-npaBoBas cuctema “KoHcynpranr”
1.6. CnpaBouno-nipaBoBasi cuctema “I'apant”

Hap;my C TpaAULIMOHHBIMU HU3JAHUSIMU CTYACHTBI W COTPYAHUKH HMCHT BO3MOXKXHOCTH

I10JIB30BAaTHCA DJICKTPOHHBIMU ITOJITHOTEKCTOBBIMU Oazamu JAHHBIX

Taonuua 9.1.

Ha3zBanmue pecypca

Cceblika/goctyn

OnekTpoHHas  Oubnmoreka onnaitH «EguHOEe  OKHO K
o00pa3oBaTeIbHBIM pecypcam»

http://window.edu.ru

«O6pazoBarensHbIN pecypc Poccum»

http://school-collection.edu.ru

OenepanpHplii  00pa3oBaTeNbHBI  MOPTAT:  YUPEKICHHUS,
nporpammel, cranaaptel, BY 351, Tectel ET'D, TUA

http://www.edu.ru —

OenepaabHBINA LEHTP HH(OPMAITMOHHO-00Pa30BaTEIbHBIX
pecypcos (PLNOP)

http://fcior.edu.ru -

9BC "KOHCVYJIbLTAHT  CTYAEHTA". ONeKTpOHHAS
OuOIMOTEKA TEXHHYECKOTO By3a

http://polpred.com/news

M3parenscTBO «JlaHby. DIEeKTPOHHO-OMOIMOTEYHAS CHCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanbHas Onbnmoreka

http://rvb.ru —

M3narenscTBO «Jlauby. DIEeKTPOHHO-OMOIMOTEYHAS CHCTEMA

http://e.lanbook.com -

ExenenensHuk Hayku 1 oOpazoBanus Ora Poccun «Axanemus

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

Hayunas snextponHas 6ubnmoreka «e-Library»

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

OnextpoHHO-OMbOIMOTEYHas cuctema [PRbooks

http://www.iprbookshop.ru -

ONeKTpOHHO-CIIpaBOYHasl CcHCTeMa JOKYMEHTOB B  cdepe
oOpazoBanus «HPOpMHO»

http://www.informio.ru

HNudopmanmonHo-npaBoBas cucteMa « KoHCyIbTaHT-TILTIOC

CereBas BepcHs, JOCTYIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOW CETU
Nuarl'V



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

HNndopmanmonHo-npasosas cucrema «["apant» CereBast Bepcus, IOCTyIIHA CO BCEX

KOMITBIOTEPOB B KOPIOPATUBHOM CETH
Narl'y

DneKTpoHHO-OnOIMoTeuHast cuctema «HOpaidm» https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Teoperuuecknii Kypc

1) Jlexyu: pe3eHTalHH.
2) KoHTpomnbHbIe TECTHI.
3) CrrcoK BOIPOCOB ISl IPOBEACHUS KOJJIOKBUYMOB.

4) TaOnuuel.
5) BapuanTsl 3a1aHuil 1715 KOHTPOJIBHBIX padoT.

6) BapuanTsl 3amanuii 1151 CaMOCTOSITEIIBHBIX Pa0oT.

11. METOAZUYECKME YKA3AHMS JJI51 OBYYAIOIMXCSI IO OCBOEHUIO
JTUCHUIINHBI

Huctumnuna «TeopeTnueckas HeopraHuyeckas XUMHUS» HampaBlieHa Ha (OPMUPOBAHHE
xomnerennuii: YK-2, OIIK-6, I1K-3.

[IpomexxyTouHast aTTecTalus IpeanoaaraeT K3aMeH.

[Ipuctynas Kk U3y4yeHUIO TUCLUIUIMHBI, HEOOXOAMMO B MEPBYIO OuU€pe/b O3HAKOMUTBHCS C
coJiep>kaHueM padoueid mporpammbl quctrinHel (PITT).

Jleku UMEIOT EbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUN.

ITpu n3yyeHnu u npopabOTKE TEOPETUUECKOTO MaTepuana HEeoOX0IUMO:

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIA HA JIEKIIMOHHOM 3aHATHHM MAaTEpHUa]l U JOMOJHUTBH €ro C
y4€TOM PEKOMEHIOBAaHHOM 110 JAHHOHN TEME JINTEPATYypHI;

- IPHU CAMOCTOSATEIBHOM H3Y4YEHHM TEOPETUYECKOW TEMBI CHENAaTh KOHCIEKT, HCIOJIb3Ys
pexkomennoBanneie B PIIJl nmTepaTypHble HCTOYHMKHM U pecypchl HMH(DOpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTh « IHTepHET»

- TIPY IOJTOTOBKE K MIPOMEKYTOUHON aTTECTALMU MO MOAYJIIO UCIOIB30BaTh MaTepuaisl (oHaa
OLICHOYHBIX CPECTB.

JlaGopaTopHbIe 3aHATHS NPOBOASATCA C LENbIO YIIyOJIeHUS W 3aKpervieHHs 3HAHWH,
MOJIYUEHHBIX Ha JIEKIUSAX U B TMPOIECCe CaMOCTOATEIbHOW paboThl HaJ HOPMATUBHBIMU
JTOKYMEHTaMH, YUeOHOH 1 HAYyYHOI TUTEepaTypOil.

[Ipu moAroToBKe K 1a0OPaTOPHOMY 3aHITHIO HEOOXOAUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUECKUI MaTepHUall 10 3aJaHHON TEME;
- IIPY BBINIOJIHEHUH JIOMAITHUX PACUETHBIX 33/laHUN, U3YYUTh, IOBTOPUTH TUIIOBBIEC 3aJaHUs,
BBITIOJIHAEMbBIE B ayJUTOPHUHU.

Pexomenganuu 1o padore ¢ HAYy4YHOU U Y4eOHOM JJUTEepaTypoi

PaGora ¢ yueOHOI 1 HAY9IHOI TUTEPATYPOI SIBJISICTCS TJIABHON (hOPMOI CaMOCTOSATEIIBHON
paboTel U HeoOXoauMa MpPH MOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKUX 3aHATUAX, K
MOJYJIBHBIM KOHTPOJIBHBIM paboTaMm, onpocy, 3auery. OHa BKJIIOYAET NPOopadbOTKY JEKIMOHHOTO




MaTepualla — H3y4yeHHe PEKOMEHJOBAHHBIX MCTOUYHUKOB U JIUTEPATYPhl MO0 TEMAaTUKE JEKIHH.
KoHcmiekT nexknum AomKeH coaepkaTh pedepaTUBHYIO 3alMCh OCHOBHBIX BOTPOCOB JICKITHH,
NPEUIOKEHHBIX TpernojaBarTeieM cXeMm (IpH HMX JAEMOHCTpAlMK), OCHOBHBIX HCTOYHHUKOB M
JUTEPATYPHI 1O TEMaM, BBIBOJBI 10 KaXKIAOMY BOIpPOCy. KOHCIEKT moimKeH OBITh BBIOJIHEH B
oTAenbHOU TeTpanu mo mpeamery. OH JOKeH ObITh aKKypaTHBIM, XOpOILIO YHMTAaEMbIM, HE
COZIEPKATh HE OTHOCSIIYIOCS K TeMe HH(OPMAIIHIO WA PHCYHKH.

KoHcnekTsl HayqHOH TUTepaTyphl IPH CAMOCTOSTEIBHOM IMOATOTOBKE K 3aHATUSAM JIOJKHBI
OBITh BBITIOJHEHBI TaK)Ke€ aKKypaTHO, COJAEP)KaTh OTBETHI HA KaXKIBIA MOCTABICHHBIA B TeMe
BOMPOC, HMMETh CCBUIKY HAa HCTOYHHMK HH(POpPMaLUU C 00s3aTeNbHBIM YKa3aHHUEM aBTOpa,
Ha3BaHUS W ToJla W3JaHUs HUCIOJIb3yeMOW HAyYHOH JuTepaTypbl. KOHCIEKT MOXET OBITh
OTIOPHBIM (COJIEPKATh JIUIIb OCHOBHBIE KJIFOUEBBIE MO3UIMH), HO TIPU 3TOM MO3BOJISIOUINM J1aTh
MIOJTHBIN OTBET TIO BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa OIPEIEIIETCS] CAMUM
oOyuaronumcs.

B nmporiecce paboThl ¢ yueOHOM 1 HAyYHOH JTUTEPATYpOi 00YUIaIOMIUNACS MOXKET:

- JleNaTh 3allUCH IO XOJAY YTEHHs B BHUJAE IMPOCTOrO WIM Pa3BEpPHYTOro IUiaHa (CO31aBaTh
MepeYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B ICTOUHUKE);

- COCTaBJIATH TE3UCHl (IUTHPOBAaHUE HamOOIee BaXKHBIX MECT CTaThbH WJIM MOHOTrpaduu,
KOPOTKOE M3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpa);

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

- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



Pabouass mporpamma aucruruinHel «TeopeTwdeckas HeEOpraHMYECKas XHWMHUS» COCTaBlieHa B
coorBerctBun ¢ TpeboBanusmu DPI'OC BO mo cnemmanbHoctn  04.03.01. «Xwumust (ypoBeHb
OakanaBpmara)», YTBEPKICHHOTO TMpHKa3oM MUHHCTEpCTBa O0pa3oBaHUS M HAyKH Poccuiickoii
Oenepanuu ot 17 urons 2017 . Ne 671

[Iporpammy cocraBuia:

JIOLIEHT Kadeapbl XUMUHU Boxosa JI.M.

Pabouas nporpamma yTBepK/AeHa Ha 3acefaHuy KadeApbl XUMHUU

IIporokon 3acemanust Ne 8 OT « 22 » ampens 2026 1.

Pabouas nmporpamMma o1o0peHa yueOHO-METOINIECKHM COBETOM

XUMHUKO-OMOIOrHYECcKOro (Qaxynprera

[Iporoxon 3acemanust Ne 6 oT « 28 » ampens 2026 r.




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

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

JaTa)




