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HEJN OCBOEHUSA JUCIUAITJIMHBI

He.]'[b OCBOCHUA OUCHHUITIINHBI «XHUMHUSI» COCTOUT B OBJIaACHUM CUCTCMHBIMH 3HAHUAMHU O
q)HSI/IKO-XI/IMH‘IeCKOﬁ CYIIHOCTH M MCXaHU3MaX XHUMHWYCCKUX IMPOHCCCOB, NPOUCXOIAININX B
OpraHu3Me 4CJIOBCKaA.

3agauM AMCUMIINHBI:

1. OzHakomiieHHEe OOY4YalONMXCS C TPUHIMIIAMH OpraHu3aluid ©  padoThl B
XMUMUYECKOH 1TabopaTopuu;

2. OsHakomileHHE OOY4YaroIIMXCS C MEPONPUATHAMM [0 OXpaHE TpyJa U TEXHHUKE
0€30IacHOCTH B XMMHUYECKOM J1abOpaToOpuH, ¢ OCYLIECTBICHUEM KOHTPOJISA 3a COOJIIOJEHUEM U
o0ecrieyeHreM dKOJIOTHYECKON O€30MTaCHOCTH MPH PadOTe C PEaKTUBAMHU;

3. ®opmupoBaHue y 0OyyarOIIMXCs MPEICTABICHUH O (PU3MKO-XMMUYECKUX acleKTax
KaK O BOXHEWIINX OMOXMMHYECKHX TPOIEeccax W Pa3IMYHBIX BHJAX TOMEOCTa3a B OpraHU3Me:
TEOPETUYECKHE OCHOBBI OMOIHEpPreTUKH, (HAKTOphl, BIUAIOLUIME HA CMELICHHE PpaBHOBECHUS
OMOXMMMUYECKUX MPOIIECCOB;

4. WN3yyenue oOyyaroOIIMMHUCS CBOMCTB BELIECTB OPraHUMYECKOW M HEOPraHWYECKOM
NPUPOABI; CBOMCTB PAacTBOPOB, PA3JIMYHBIX BHJIOB PABHOBECHH XUMHUYECKUX PpEAKIUH |
IPOLIECCOB KU3HEAEATEIIbHOCTH; MEXaHU3MOB JeHCTBUA Oy(epHBIX CHUCTEM OpraHu3Ma, HX
B3aMMOCBSI3b M POJIb B TIOIEP’KaHUH KHCIOTHO-OCHOBHOTO TOMEOCTa3a;

5. H3yudenue oOyyarolmMMUCS 3aKOHOMEPHOCTEH NpOTeKaHUs (UIUKO-XMMHUYECKHX
MPOIIECCOB B JKMBBIX CHCTEMaX C TOYKH 3PEHHSI MX KOHKYPEHIIMH, BO3HUKAIOMICH B PE3yJbTaTe
COBMEUICHUSI PAaBHOBECUH pa3HBIX THUIIOB; POJIM OMOTEHHBIX 3JIEMEHTOB U MX COCIUHEHUN B
KHUBBIX CHCTEMaX; (DU3UKO-XUMHUECKUX OCHOB ITOBEPXHOCTHBIX SIBICHHUH U (PaKTOPOB,
BIIMSIIOIMX HAa CBOOOJHYIO TOBEPXHOCTHYIO SHEPTHUIO; OCOOCHHOCTEN aficOpOLMK HA Pa3IMUHBIX
rpaHunax paszenoB (as; ocoOeHHOCTEW (U3UKOXMMHUHM JUCHEPCHBIX CHUCTEM U PAaCTBOPOB
OHMOIIOTMMEPOB;

6. @opMmHupoBaHHME Yy OOYYaIOIIUXCS HABBIKOB M3YYCHHS HAyYHOW XHUMHYECKOU
JUTEPATypPHI;

7. ®opmmpoBaHWE Yy OOYYAOIIUXCS YMEHUW Ui peHIeHHs MPOOJEMHBIX |
CUTYallMOHHBIX 33]a4;

8. ®opmupoBaHue y 00y4arOMUXCA MPAKTHIECKUX YMEHUI OCTAHOBKU M BBITOTHEHUS
HKCIEPUMEHTABHON pabOTHI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. JlucuumuimHa «XHUMHS» OTHOCHTCS K 00si3atenbHOM 4dacTh brioka 1 JlucruminHbI
(MomynH) ,00pazoBaTesbHON TporpamMMebl 1o crenranabHocTh 31.05.03. CToMaTONIOTHS U UMEET
TECHYIO CBSI3b C IPYTUMU AUCITUTUTMHAMMU.

2.2. B Tabnune mnpuBeNeHbl MPEALISCTBYIOMIME W MOCIEAYIOIIUE JAUCUUIUINHBI,
HamnpaBlieHHbIC HAa (OPMUPOBAHHWE KOMIETCHIIMNA JIUCIHMILIMHBI B COOTBETCTBUU C MATPUIICH
komnerennui OI1.

IIpexmecTByomue 1 nocjaeaywuue TMCHHIINHBI,
HanpaBJieHHbIe HA ()OPMUPOBAHHE KOMIIETEHIIUI

Ne i/ [TpeniecTBytonue AUCIUTUTHHBI [Tocnenyromnye AUCUUTIITMHBI
1. Onupaercst Ha 3HAHUS, YMEHUS ¥ HaBBIKU, MarepuanoBeneHnue
chopMUpOBaHHBIC TUCITUTIIMHAMY TIPEABIAYIIEero | buoopranndeckas XuMus
YPOBHsI 00pa30BaHuUs Buonorunuyeckas XuMus,
OMOXHMHMSI TTOJIOCTH pTa




3. HINIAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUSA

[Tnanupyemble pe3ynpTaThl OCBOCHUS 00pazoBaTenbHO mporpammel (OI1) — komnereHuu
00y4JarIUXCsl  OMpEACNsoTCS TpPeOOBaHUSAMH CTaHmapra 1o cnernuanbHocTH  31.05.03
«Cromarosiorus» u GOpMUPYIOTCS B COOTBETCTBUU ¢ MaTpuIleit kommnereHuid OI1

HaumenoBanue
Ne | Homep/ungexc NuaaukaTopsl JOCTHKEHUS
KOMIIETEeHIIMH (HJIH ee
n/m | KOMIeTeHI U KOMIIeTEeHI[UU
4acT)
1 2 3 4
1. | OIIK-3 Criocoben K | OIIK-3.1. ITpumeHnser 3HaHUA
MPOTUBOJICUCTBUIO MEXaHU3MOB JICUCTBUSI OCHOBHBIX

NPUMEHEHHUs JIOTIMHTa B | JIEKAPCTBEHHBIX MPENapaTos,
criopte ¥ 60prOe ¢ HUM MIPUMEHSIIOIIMNXCS B KaUeCTBE JTOMMHTA
B CIIOpTE, JIJIsl OpraHu3anuu 60pbObI C
HUM

OIIK-3.2. [IpoBoauT caHUTapHO-
MIPOCBETUTENBCKYIO paboTy cpeau
Pa3IUYHBIX TPy HACETICHUS
OlK-3.3. IIpoBoauT caHuTapHO-
MIPOCBETUTENBCKHE PAOOTHI,
HaMpaBJIEHHOW Ha O6OPHOY C TOMHUHTOM
B CIIOPTE, CPEU O0yJArOIINXCS,
3aHUMAIOIIUXCSI CIIOPTOM

2. | YK-1 Criocoben YK-1.1 Anaimsupyet npoOIeMHYIO
OCYILIECTBIISATh CUTYAIIUIO KAK CUCTEMY, BBISBIISIS €€
KPUTHUUECKUH aHAIN3 COCTABJISIIOLIUE U CBSI3U MEKYy HUMHU.
POOJIEMHBIX CUTYalUui YK-1.2 Onpenenser npoOens! B
Ha OCHOBE CUCTEMHOTO uHpopManun, HeOOXOIMMOH IS
MOJIX0/1a, BbIpa0aThIBaTh | pEHICHUS MPOOIEMHON CUTYyaIlNH, U
CTPATETHIO IEUCTBUI IIPOEKTUPYET MPOLECCHI 110 UX

YCTPAHEHHUIO.

YK-1.3 lcnons3yeT g0ruko-
METO/I0JIOTUYECKUN UHCTPYMEHTapHUil
JUISL KPUTUIECKOH OI[CHKH
COBPEMEHHBIX KOHIICTIIIUN
¢bmI10cO(CKOro 1 COUATBEHOTO
XapakTepa B CBOCH MpeIMETHOM
o0acTH.




4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBI

4.1. OFBEM JJVCHUIIJIMHBI U BUbI YYUEBHON PABOTHI

Buj yueOHoii paGoThI

Bcero yacos

Cemectp Ne 1

4yacos
1 2 3

KonrakTHasi pa6ora (Bcero) 82 82
B TOM uyncne ayuTopHBIX: 82 82
Jlexuuu (JI) 32 32
[Ipaktuueckue 3ausarus (I113), Cemunapsi (C) 50 50
JIaGopatopusbie padotsl (JIP)
KonrakTHas BHeayauTopHas pabora 1.5 1,5
B ToMm uncne:uHIMBUyaTbHBIC U TPYIIIOBBIE 1.5 15
KOHCYJIbTaITU! ’ ’
CamocrosiTesibHast padoTa 00y4yaromerocs 24 24
(CP)
Koumponvnasa paboma 4 4
Iloozomoska x sausmusm (J13) 6 6
Iloocomoska k mexywemy kowmpontro (IITK)) 4 4
Iloocomoeka Kk npomeicymoyHomy 6 6
xoumpoaio (I111K))
Paboma ¢ knusxCcHbIMU U 21€KMPOHHBIMU 4 4
UCTNOYHUKAMU
IIpomexyTounas 3ayer (320) 3a0 3a0
aTTecTamnus
(skmiouas CPO) [Tpuem 320 0,5 0,5
UTOrOoO: 4acoB 108 108
Obmas 3ad. ejl. 3
TPYAOEMKOCTh




4.2. COAEPKAHME JUCHHUIIJINHbI

4.2.1. Pa3gesibl (TeMbl) JMCUMILIAHBI, BUABI eSITeJILHOCTH U (DOPMBbI KOHTPOJIS

Ne | Ne | Homep m HamMeHOBaHMe pa3jeJia Buaebl gesarejbHOCTH, Dopmbl
n/ | ce (TeMbI) TUCHUNJIMHBI BKJIIOUYAS CAMOCTOSITEIbHYIO | TeKylIero
n | me padoTy CTyIeHTOB KOHTPOJIfA
cT B Yyacax) ycneBaemo
pa J | JIP | II3 | CP | Bcero CTH
1 2 3 4 5 6 7 8 9
1. 1 1. Ilens u 3amaun kypca. Beenenue B 2 3 — 5 CAPO
OOIIYI0 XUMHUIO 3JIP
2. PactBOpBI 2 3 2 7 KuP
3. 3. OCHOBHBIE 3aKOHOMEPHOCTH 4 2 12 | TeeT
MPOTEKAHUsI XUMUYECKUX IPOLIECCOB
4. 4.PaBHOBecCHS B pacTBOpax 6 12 | 2 20
JIEKTPOJINTOB
5. 5.Ctpoenue BemiecTBa. buoreHnnie 6 9 2 17
3JIEMEHTHI
6. 6. OCHOBBI JIEKTPOXUMUU 4 2 12
7. 7. ®U3UKO-XUMUS TOBEPXHOCTHBIX 2 3 6 11
SIBJICHUN B (DyHKITMOHHPOBAHHH
YKUBBIX CUCTEM
8. 8. ®U3UKO-XUMUS AUCTIEPCHBIX 4 3 4 11
CUCTEM B (PYHKIIMOHUPOBAHUU
JKUBBIX CHCTEM
9. 9. buosnornuecku aKTUBHbIE 2 3 4 9
BBICOKOMOJIEKYJISIPHBIE BEIIECTBA
10. Hrorosoe 3ansiTHE, TOMYCK K 3a4ETy 2 2
BueayauropHast KoHTakTHas paboTa 1,5 | unguBuaya
JTBHBIE U
TpyHIoBbIE
KOHCYJIbTAI]
uu
IIpomexyTouHas aTTecTanus 0,5 |3a0
HUTOIoO 32 50 | 24 | 108




4.2.2. JIeKIIHOHHBIN KypC

XUMUYECKOM  TEPMOJWHAMUKH. BHyTpeHHss
sHeprusi. PabGora wu Temota Kak  (hOpMBI
nepefaadyd dHEPTUr. THUIBI TEPMOAMHAMUYCCKUX
cucreM u  npoueccoB. IlepBoe  Hauano
TepMOAMHAMUKHA. OJHTanbnusa. CTaHgapTHBIC
SHTAJIbIIUU o0Opa3oBaHUs XUMUYECKUX
coennHeHnii. 3akoH l'ecca M ero CIEICTBUSL.
TepMoxuMuUyecKHe ypaBHEHUS U PACUETHI.
[IpuMeHeHue nepBoro Hayansa TEPMOIMHAMUKH K
orocucTemMam.

Btopoe nauano tepmogunamuku. OOpaTuMbie U
HeoOpaTHMble B TEPMOJMHAMUYECKOM CMBICTIE
nporecchl.  JHTporusi.  Oueprust  ['mOOca.
[Iporuo3zupoBanue HaIpaBJIEHUs
CaMOIPOU3BOJIBHO MPOTEKAKOIIUX IPOIECCOB B
M30JIMPOBAHHOM M 3aKpbITOM cucremax. Pomp
SHTAJIBIMUNWHOTO W SHTPOMHUHHOTO (HaKTOPOB.
CrannaptHas sHeprusi I'm60ca oOpazoBaHUs
XUMHUYECKUX COCTMHECHUM.

No HaunmenoBanue | Hanmeno Bce

pasneJia BaHHe ro

n/ . CoaepxaHue JIeKIHA

I yueOHoit TeMbl yac
AUCHUILINHBI JIEKIMH OB

1 2 3 4 5

Cemectp 1

1. | Lenp u 3anaun Beenenue | Beenenne B oOmyro  xumuio.  CrocoObr | 2
Kypca. B XMMHIO | BBIPA)KEHUS KOHIEHTpaluu pacTBOpOB.
Bsenenue B PactBopuMocTb. TepMoanHamMuKa ¥ MEXaHU3M
O0IIyI0 XUMHIO. IIPOLIECCOB pacTBOpeHUsl. 3aBUCUMOCTh

pacTBOPUMOCTH  BEIIeCTB B BOJ€  OT
COOTHOILIEHUS] THAPOPMILHBIX U THIPOPOOHBIX
CBOWCTB, BJIMSHHE BHEIIHUX YCJIOBUH Ha
PacTBOPUMOCTb.

2. | PactBOpBL. Komnurar | KomnuratuBHble — cBoiicTBa  pa30aBieHHBIX | 2
VBHBIE pPacTBOpPOB HEINEKTPONUTOB. 3akoHbl Payns u
CBOMicTBa | ciencTBus U3 Hux. JlaBieHue mapa Haj
pacTBOpOB | pacCTBOPOM. [Tonmxenue TEMIEPATYPbI

3aMep3aHus pacTBopa, MOBBILLIEHHUE
TeMreparypbsl  KuneHuss pactBopa. Ocwmoc.
Ocmotrueckoe napieHue. 3akoH Bant-I'ogdoda.
Pomp ocmoca B OMOJIOrMUYECKHX CHCTEMaXx.
I'umo-, runep- W W30TOHUYECKUE PACTBOPSI.
[TonsTust 00  HM300CMUU  (DIEKTPOIMTHOM
romeocrtase). [lnasmMonns u nuronus.

3. | OcHOBHBIE Onementsl | [Ipenmer " METO/IbI XUMUYECKOH | 2
3aKOHOMEPHOCTH | XUMHUYECK | TEPMOAMHAMHUKH. B3aumocssi3b MEXIY
IPOTEKaHUs oit mpoueccaMd OOMEHa BEIIECTB U DJHEPruu B
XUMHYECKHX TEPMOJIMH | OpraHu3Me. XHUMHUYECKas TEpPMOJMHAMHKA Kak
IPOLIECCOB aMHKHU TeopeTudecKas OCHOBa OMOPHEPTETUKHU.

OcHoBHbIE HIOHSTHS u OIIpeEIECHUS




TepMoanHaMu4YecKkue YCIOBHS XUMHUYECKOTO
paBHOBECHSI. Koucraura paBHOBECHSI.
YpaBHEHHE U30TEPMbl XUMHYECKOW PEaKIIHH.
Oco0EHHOCTH TEPMOJMHAMHUKN OHOJIOTHUECKUX
CUCTeM. ODK3IPrOHUYECKHUE W HHAIPTOHUYECKHE
MPOLECCHI. [Tpunimn JHEPreTUYECKOro
CONPSIYKCHHSI.

CxopocThb
XUMHUYECK
oi
peakuuu u
(bakTopsl,
BIIUSIOLIU
e Ha
CKOPOCTh
peakuuu

[IpenmMeTr W OCHOBHBIE TOHATHS XUMHYECKOU
KMHETUKH. XUMHUYECKas KUHETHMKAa KaK OCHOBa
JUIS  U3yYEHUS CKOPOCTe U  MEeXaHU3MOB
OuoxumMuueckux rnpoueccoB. KuHernyeckas
Kiaccuukanus peaknuii. Peakmuu mpocTeie U
CJIO’KHBIE (TapajuleibHble, MOCIEOBATEIbHBIE).
['oMoreHHble ¥ TeTEpOreHHbIE  peaKIuu.
MounekynsipHocTh peakiuu. CKOpPOCTh peakluy,
CpPEIHsIsl CKOPOCTh pPEaKkUWH B HHTEpBAJE,
HCTUHHAsI CKOPOCTb.

3aBUCUMOCTH CKOPOCTH peakuumn oT
KOHLEHTpauuu.  3aKkoH  JeWcTBHS ~ Macc.
KoHcTanta CcKOpoCcTM W NOpSAIOK pPEAKLUU.
Kunernyeckue ypaBHEHHs peakLMi IEpBOTO,
BTOPOTO TMOpsAJKa. 3aBUCHUMOCTh CKOPOCTH
peakuuu oT Temmnepatypsl. IlpaBuno Banr-
lodda. TemnepatypHblii K03 dUIUEHT
CKOPOCTH pEaKLUU U €ro OCOOEHHOCTH JUIs
OMOXMMHMUYECKUX MPOIECCOB. DHEPreTU4eCKHit
npodwib peakuuu. YpaBHEHHE AppeHuyca.
Oueprus axtuBauuu. Ilonstue o Teopuu
AaKTUBHBIX COYJIApeHMH M TEOPUM IEPEXOJHOTO
COCTOSIHHS.

XHUMHUYECK
oe
paBHOBECH
€

Kunernka  reTeporeHHbIX  IpOLIECCOB, €€
ocobeHHocTH. lloHaTHe o0 JUMUTHpYIOLIEH
cranuu mpouecca. Karanuruueckue peaxkuuu.
['oMOreHHBIii M TETEPOreHHBIA  KaTaJu3.
DOHepreTudeckuii  Mpouib  KaTaIUTHYECKOM
peaKIuu. OcobenHoctH KaTAIUTUYECKOU
aKTUBHOCTH (bepMeHTOB. XUMHYeCcKoe
paBHoBecue. Koncranra paBHoBecus. CmelieHue
paBHoBecus. Ilpunnun Jle Illaranse. CBA3b
KOHCTAHTHI paBHOBeCHs ¢ dHepruen ['mboca.

PaBHOBecus B
pacTtBopax
3JIEKTPOJIUTOB

PactBOpBI
JNEKTPOJIH
TOB

PactBopbl 35IEKTPOIUTOB. DIEKTPOIUTHUYECKAS
nuccormanua. CreneHp gucconuanui. CHIbHBIE
u cnabple dnekTponuThl.  KommuratuBHbIE
CBOIiCTBa pa30aBIICHHBIX pacTBOpOB
ANEKTPONUTOB. M3oTOHMYECKHid KOd(h( UIIUEHT.
PactBopbl cnaObix snexTponutoB. KoncranTa
aucconuanui. 3akoH paszbaBneHus OcTBaibaa.
PactBopel cubHBIX 3neKTpoauTOB. HMoHHas
Cliia pacTBopa. AKTUBHOCTh U KOI(PQDUIIUEHT
aKTUBHOCTH HOHOB. [IpoTonuTHueckass Teopus
pactBopoB bpeHcTena, sneKkTpoHHas Teopus
JIsronca.




Tursr
MPOTOJIUT
HYECKUX
paBHOBECH
7t

OnexTponuTHyeckas Auccouuanus Boael, pH
pactBopoB. Pacuer pH pacTBOpOB CHIBHBIX WU
clabbIX  DIEKTPOJNIMTOB. ['maponus  couseit.
Koncranta u crenens ruaponusa. Pacuer pH
pacTBOPOB coJiel Npu rTuaponuse. Ponb peakunii
TUIPON3a B OMOXMMHYECKHX poIeccax.
PaBHOBecue B cucreMe O0CaJOK - pacTBOp
anekTposuta. [IpousBeneHne pacTBOPUMOCTH.
VYcnoBust 06pa3oBaHUsl U PACTBOPEHHS OCAJIKOB.
Peakuuu, nexamue B OCHOBE 00pa3oBaHUS
OpPraHMYECKOTO  BEIIECTBA KOCTHOM  TKaHU
ruapokcundocdara kanpiusa. 3aMmelieHHe B
rugpokcuadocdare KaablMs T'MIPOKCUA-HOHOB
Ha HOHBI (TOpa, HMOHOB KAJbLUS HA HOHBI
CTPOHLIUS.

Bydepnsie
pacTBOpHI

Bydepnbie pacTBOpbl, MexaHu3M OyQepHOro
neiictBusi. Pacuer pH OydepHbix pacTBOpOB.
BydepHble cuctembl KUBBIX ~ OpraHHU3MOB.
BydepHbie cucreMbl KpoBH: THApOKapOOHaTHAS,
dbocdarHas, rTemMoraoOWHOBas, MPOTEHHOBAS.
[lonsiTHE O KHCIOTHO-OCHOBHOM T'OMEOCTa3e
Oprasmsma.

Crpoenue
BEIIIECTBA.
buorennnie
DJIEMEHTBI

Crpoenue
aToma u
MePHOANY
ecKast
cucTema

KBaHTOBO-MEXaHNYECKast MOJEINb aTOMA.
PacnipenencHue 31€KTPOHOB B aTOME I10
SHEPreTUYECKUM COCTOSIHUSAM. KBaHTOBBIE
yucia. AtomHble opoutanu. [lpuHumn
HanMeHblen sHepruu. [Ipunnun [Taymnu.
[IpaBuno XyHaa. D1eKTpoHHbBIE POPMYJIBI
aToMoB. OCHOBHOE U BO30Y>KI€HHOE COCTOSIHUE
aToma.

Ilepoguuecknii  3akOH W NEepUOIUYECKass
cuctema JI[.M.MeHnneneeBa B CBEeTE€ KBaHTOBO-
MEXaHMYECKON TEOpUM CTPOEHUS  aTOMOB.
[leproanueckoe M3MEHEHUE CBOWCTB AJIEMEHTOB
U HX COEOUHEHMM (PHeprus HOHHU3aALUM,
CPOICTBO K 3JIEKTPOHY,
3JIEKTPOOTPHUILIATENILHOCTh PaInyChl aTOMOB). S-,
p-, d- u f-G10KHM 7IEMEHTOB.

XHUMUYECK
ast CBS3b

Xumnueckass  cBsizb. OCHOBHbIE BHJBI U
XapaKTEPUCTUKU XUMHYECKON CBSI3U.
CoBpeMeHHbIE TEOPUM KOBAJICHTHOW CBS3H.
Hanpasnennoctb KOBAJICHTHOM CBSI3H.
IMuGpunuzanus aTOMHBIX opOuTanei.
[IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYI.
JIOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUS
KOBAJIECHTHOM  cBsaA3u.  llomApHOCTE  CBA3M,
JTUTOJIbHBIA ~ MOMEHT  cBsi3u. [lonsipubie U
HEMOJISIPHBIE MOJIEKYJIbl. BonmopoaHas CBA3b.
MexMoneKyJIsipHbIe B3aUMOJICHCTBHUSL.
XuUMHu4YecKasi CBA3b B KOMIIEKCHBIX
COEIMHEHMSIX.

XuMus

KommekcHbie COCIMHCHHUSA, HX CTpPOCHHUC H




KOOpJAHHA
LIMOHHBIX
COCIMHEH
14071

OCHOBHBIE XapaktepucTuku. Kiaccudpukarms
KOMIUIEKCHBIX ~ coeAmHeHuil. Homenkmatypa
KOMILJIEKCHBIX COEZIMHEHUII. Crpoenue
KOODAWHAIIMOHHOH  Ccepbl  KOMIUIEKCHBIX
COEMHEHUI: KOMILJIEKCO00pa3oBaTeb,
JIUTaH/IbI, JOHOPHBIE ~ aTOMBI  JINTAHJIOB,
JIEHTaTHOCTb, KOOpJAMHAIIMOHHOE qHCIIO,
reoOMeTpHs KOOPIWHAIIMOHHOH cdepsr;
BHeIIHeC(epHbIe HOHBI, YCTOMYUBOCTh
KOMIUIEKCHBIX ~ COCIMHEHHH B  pacTBOpax,
KOHCTAHThl ~ YCTOMYMBOCTM U  KOHCTAHTHI
HECTOMKOCTH;  (PaKTOpbI,  BIMAIONME  HA
YCTOMYUBOCTh KOMIUIEKCHBIX COEAMHEHUH B
pacTBopax: TeMIIepaTypa, XEJIaTHBIN 51
MaKpOLMKJINYECKUN 3 PeKTHl, 3apsn
[EHTPAIILHOTO ~ MOHA-KOMIUIEKCOOOpa3oBaTels,
TEOpHsl KOOPAMHAIMOHHOW XHMMHYECKOH CBS3H,
3HaYCHWE  KOMIUICKCHBIX  COCAMHEHUH B
OMOXMMUM KIJIETKH; OMOHEOpraHuvecKas XUMHUsl.
BroreHHbIe 37IeMEHTHI - MaKpO- U
MHUKPO3JIEMEHTBI, JIEMEHTHI — OPraHOT€HBI,
MeTaJUTbl )KU3HU. bronorndeckas poiib HATpHs,
KaJusl, KaublLlus, MarHus, 6opa, yriepona,
KpeMHHs, a3oTta Gocopa, cepbl, KUCIOPOAa,
¢Topa, xaopa, 6poma, ifoxa. Ilpumenenue s-, p-
AJIEMEHTOB B MEIUIMHE. bronornyeckas poib
d- aeMeHTOB jKenesa, MeaH, KoOalbTa,
MoONMOIeHa, BaHA U, MAapraHIla, IIMHKA,
cepeOpa, 30;10Ta. TOKCHYHOCTB PTYTH, KaJAMUS,
COEJIMHEHMI XpoMma.

OCHOBBI
ANEKTPOXUMHUHN

OBP

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC (pemoxc)
MPOLIECChI, OKHUCIUTEIN W BOCCTAaHOBUTEIIM.
OxucautenbHO-  BoccTaHoBUTeNbHBIE — (OB)
CUCTEMBl ¥  CTaHJAPTHBICE  OKHCIUTEIHHO-
BOCCTAHOBUTEJbHBIC (PEOKC) MOTCHIIMAJIBIL.

OCHOBBI
INMEKTPOXHU
MUH

YpaBHeHue Hepucra-Ilerepca. Bnusinue
pa3nuYHbIX (PAKTOPOB Ha BEIWYMHY PEIOKC-
MOTEHIIHANIA.

CranpapTHeli  OMONOTMYECKHH  MOTEHIMAI.
[Tporao3upoBanue CaMOIPON3BOIHLHOTO
nporekanus OB mpouecca mno BenuYMHAM
PEIOKC-NIOTEHIIUAIIOB. OJIC  xumudeckoi
peaKIMH.

Bsaumocss3p mMexnay sneprueir ['udoca u I/1C.
Huddy3Hplii 1 MeMOpaHHBIN MOTEHIMAIBI U UX
pOJIb B TEHEPUPOBAHUHM  OHMODIIEKTPUUYECKHIX
NOTEHIMAJIOB.  DHEpreTHKa IacCUBHOIO U
AKTHBHOTO TPAHCIIOPTA.

DU3UKO-XUMHS
MOBEPXHOCTHBIX
SIBJICHUM B
GyHKIMOHUPOBA

dusuko-
XUMUA
IIOBEPXHO
CTHBIX

AZncCOpOIIMOHHBIE pAaBHOBECHS M IPOIECCH Ha
MTOABUKHBIX rpaHHIax pasnmena das.
IToBepxHOCTHasA SHEprus I'n66ca u
MTOBEPXHOCTHOE HATSDKCHHE. AncopOrwsi.
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HUH KUBBIX
CHCTEM

SIBJICHUN

VYpasaenne ['n66ca. [lToBepXHOCTHO-aKTUBHBIE U
MMOBEPXHOCTHO-HCAKTHBHBIC BEIIECTBA.
H3meHeHrne TOBEPXHOCTHOW AaKTUBHOCTU B
TOMOJIOTHYECKHX psigax (mpaBwio Tpay6e).
N3otepma ancopOrun. OpueHTanus MOJEKyl B
MMOBEPXHOCTHOM CJIO€ U CTPYKTypa OmoMeMOpaH.
AJcopOIOHHBIE PAaBHOBECHSI Ha HEMOIBUKHBIX
rpaHuIax pasaena ¢as. Ouzndeckas aacopous
1 XxeMmocopOmwsi. AacopOuus ra30B Ha TBEPIBIX
Tenax. AncopOumst U3 pacTBOPOB. Y paBHEHHUE
Jlenrmropa. 3aBUCUMOCTH BEIMYMHBI a1COPOLINN
OT pa3uyHbIX pakTopoB. [IpaBuio
BBIPaBHHUBaHMUSI MOJISIpHOCTEN. M30uparenpHas
azcopOIus. 3HaUeHUE aCOPOITMOHHBIX
IIPOLIECCOB JUIS XKU3HEAeATeIbHOCTH. PU3UKO-
XHUMHUYECKHE OCHOBBI aJICOPOIIMOHHON Teparui,
reMocopOIiy, MPUMEHEHHS B METUITHE
HMOHHTOB.

DUBUKO-XUMHUS
JIACTIEPCHBIX
CHCTEM B
(GYHKIIMOHHPOBA
HMU KUBBIX
CHCTEM

HucnepcH
bIC
CHUCTEMBI

Knaccudukanus quCepCHBIX CHCTEM.
Knaccudukanus 1ucrnepcHbIX CUCTEM T10
CTENEHU JUCIEPCHOCTHU; 110 arperaTHOMY
COCTOSIHHIO; TIO CHJIC MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBUS MEXy AUCIIEPCHOM (hazoil u
nucrepcruoHHou cpenou. [Ipupoaa kommonaHoro
COCTOSIHHSL.

[Tony4yeHue u CBOMCTBA TUCTIEPCHBIX CUCTEM.
[Tonyuenue cycneH3uid, SMyJIbCHU, KOJJIOUIHBIX
pacTBOpoB. [(nanus, anexTpoauanus,
ynbTpaduibTpays. MolekyaspHo-
KMHETHYECKHE CBONCTBA KOJUIOUTHO-
JUCTIEPCHBIX CUCTEM: OPOYHOBCKOE ABM)KECHHUE,
¢ ¢y3us, 0CMOTHUECKOE J1aBJICHUE,
CeMMEHTAllMOHHOE paBHOBecHe. OnTHUYecKue
CBOICTBA: paccenBanue cBeta (3akoH Panes).
DNEeKTPOKMHETUYECKUE CBOWCTBA: ANEeKTpodopes
1 AJIEKTPOOCMOC; TTOTCHIIHAJ TEUEHUS U
noTeHuan ceiuMenTanuu. CTpoeHue JBOHHOTO
AIEKTPUUECKOTO CIIOSA. DIEKTPOKHHETHUECKUH
MOTEHIMAT U €T0 3aBUCUMOCTb OT PA3JIUYHbBIX
(hakTOpOB.

YcroiuuB
OCTb
JUCTIEPCH
BbIX CUCTCM

VY CTONYMBOCTD TUCTIEPCHBIX CUCTEM.
CenuMeHTaNMOHHAS, arperaTuBHAs U
KOH/JICHCAlIUOHHAsl YCTOMYHUBOCTD JINO30JICH.
@akTOpsl, BAUAIOIINAE HA yCTOWYNBOCTh
nuo3oneit. Koarynsiius. [lopor koarynsauuu u
ero onpeaenenue, npasuio Hlynsue-Iapam,
sIBJICHUE MPUBBIKaHUs. B3auMHas KoaryJisiusi.
[TonsiTHEe O COBPEMEHHBIX TCOPHUAX KOATYJIISAIINUH.
Konnounnas 3amura u nentusamusi.
Komnonausie ITAB; Ononornuecku BaxHbIe
kosnonansie [TAB (Mbu1a, A€TEPreHTHI,
YKEITIHBIC KUCIIOTHI). Mutieninoo0pa3oBaHue B
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pactBopax [IAB. Onpenenenue KpuTudeckou
KOHIEHTpALUU MUIIEIII000pa30BaHusl.
JInnocomsl.

HUTOTI'O yacoB B cemecTtpe:

32
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4.2.4. IlpakTH4ecKue 3aHATHS

4.2.3. JIabopaTopHbIii NPAKTHKYM He NMPeAyCMOTPEH

CKOpPOCTb peaklItu.
3azauy Ha ONPENEIICHNE
CKOpPOCTH pEaKIuid, SHEPruu
aKTHBAIIUH, TIOPSAIKA PEAKIIUH.
XHWMHUYECKOE PAaBHOBECHE.
KoHcranTa paBHOBECHS U €€
cBs3b ¢ dHepruei ['mbd0oca.
CMmenieHre paBHOBECHSI.
[Tpunmun Jle latense-bpayHa.

Ne HaumenoBanue HaumenoBanue Conep:xanue 1a00paTOpHOIt Bcero
n/m | pasjgeia y4eoHOM JadopaTopHoii padoThbI 4acoB
AUCHHUILINHBI padoThI
1 2 3 4 5
Cemectp 1
l. Hens u 3anaun OcHoBHbIE Texnuka 6ezonacHoctu. Hynesas 2
Kypca. BBenenue B | MOHATHSA XUMUU KOHTpoOJbHas pabota. Pemenue
0O0LIYI0 XUMUIO 3aJ1a4 Ha olpesiesieHue
KOJIMYECTBA BEIIECTBA,
SKBHMBAJIEHTA, PACUETHI 110
XMUMHUYECKUM yPaBHEHUSM.
Crioco0Obl BbIpaKeHUS
COJIepKaHUs PAaCTBOPEHHOTO
BEIIIECTBA B PaCTBOPE.
2. PactBOpsI [IpurotoBnenue | JlaGoparopnas padora Nel. 4
pacTtBopa [IpuroroBnenue pactopa
XJIOpHJIA HATPUS C | XJIOPUJA HATPUS C 3aJaHHON
3aJJaHHOU KOHIIEHTpaLHUEH.
KoHUeHTpauuen. | KomurarueHele cBolcTBa
pactBopoB. Ocmoc.
OcmoTHYECKOE TaBICHHE.
[ToHM>xeHne U MOBBIIIEHNE
TEMIIEPATYP KUIIEHUS U
3aMep3aHus pacTBOpoB. Pemenue
3aJad.
3. OcHoBHbIE Omnpenenenue JlabopaTopnasi paGora Ne2. 4
3aKOHOMEPHOCTH SHTAJIBIINU Onpenenenne PHTAIBINU
[IPOTEKAHUSA HEUTpaJIn3aluu HEWTpaIU3alnH.
XUMHYECKHUX OHTanenus 00pa3oBaHus U
IIPOLIECCOB cropanus BeuecTB. Beruncienue
SHTAIBIIUN XUMUYECKUX PEAKLIUM.
OHTponus. Beruncienue
M3MEHEHUs CBOOOIHON YHEPTUU
I'n66ca. [Iporno3upoBanue
HaIpPaBJIEHUH CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB.
CkopocTb JlabopaTopnasi paGora Ne3. 4
XUMUYECKON CKopocTh XMMHUYECKOH peaklnu.
peakuuu @DaxTopHl, BAUAIOLINE HA
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PaBHOBecus B
pacTtBopax
3JIEKTPOJIUTOB

Beruucnenus pH
pacTBOpOB
CHJIBHBIX u
ca0bIX
3JIEKTPOJIUTOB.
I'maponus cosnen.

PacTBOpbI C1aOBIX U CUITHHBIX
anekTpoauToB. Koncranra
JUCCOLMAINK. 3aKOH
paszbaBnenus OcTBaibaA.
Kucnotsl, ocHoBaHus 110
bpéncreny.

Brruncnenus pH pactBopos
CHUJIBHBIX M CTa0BIX
3NEKTPOJIUTOB. [ 'uaponus comneil.

Honnrsre,
reTeporeHHbIe
paBHOBECHSI

JlabopaTopnasi paGora Ne4.
HNonHebIe, reTeporeHHbIe
paBHOBECHSI.

I'eTeporennsie paBHOBECHS.
Hacpiennsle pacTBOpsI
MajopacTBOPUMBIX
anekTposnToB. PaBHOBECHE
0CaZloK — pacTBop. Pemenue
3a/1a4 Ha IPOU3BEICHUE
PacTBOPUMOCTHU

Bydepusie
CHCTEMBI

Bydepusie cucremsl. Mexanusm
oydepnoro nerictus. Pacuer pH
Oy(epHBIX pacTBOPOB.
VYpaBuenue ['engepcona-
I"accenbbaxa. BydepHas eMKoOCTb.
JlaGopaTtopHnas padora NeS.
BbydepHbie pacTBOpHI.

KonTtponbHas
paboTa

KonTpoasnas padora Nel

CTpoeHue BElIECTB.
buorennrie
3JIEMEHTEHI

CtpoeHue aToMOB
OMOTCHHBIX
3JIEMEHTOB

Crpoenne atomoB. KBaHTOBbBIE
yucna. [IpuHuumne 3anoaHeHus
AIEKTPOHHBIX 000JI0YEK ATOMOB.
IIepuonnueckoe u3meHeHue
CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH (PHEPrus
MOHM3AIIH, CPOJCTBO K
3JIEKTPOHY,
ANEKTPOOTPHUIIATETLHOCTb,
paauycbl aTOMOB) B 3aBUCUMOCTHU
OT CTPOCHHUS IEKTPOHHOM
o0onouku aroma. s-,p-,d- u f-
6510KH >51eMeHTOoB. brorennsie
AJIEMEHTHI - MAKpPO- U
MUKPO3JIEMEHTHI, SJIEMEHTBI —
OpraHOT€HbI, METAJLJIbI KU3HHU.
buonoruueckas posib OMOTeHHBIX
3JIEMEHTOB

Xumuueckas
CBSI3b

OcHoBHbIE BUBI U
XapaKTEPUCTUKN XUMUYECKON
cBs3u. [IpocTpaHcTBEHHOE
CTPOECHHUE MOJIEKYJI.

KomiekcHeie

KomirexcHble COCIMHCHHMI.
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COCAMHCHUA

PaBHOBecus B pacTBOpax
KOMIUIEKCHBIX COEIUHEHHIA.

Y CTOWYHNBOCTh KOMILIEKCHBIX
COCTUHEHUH.

JlabopaTopnasi paGora Ne6.
KommnekcHble coeTMHEHUS

OCHOBBI
AIEKTPOXUMHUHN

OBP

OxucauTeNnbHO-
BOCCTAHOBHTENbHBIE (PEIOKC)
MPOLIECCHI, OKUCIIUTENH U
BOoccTaHOBHTENN. OKUCIUTEIHHO-
BoccTtaHoButenbHbIe (OB)
CHCTEMBI U CTaH/IapTHEIC
OKHCIIUTEIHHO-
BOCCTaHOBHUTEJIbHBIE (PEIOKC)
MOTEHIIMAJBl. Y paBHEHUE
Hepncra-Ilerepca. Bnustaue
pa3nuYHbIX (PAaKTOPOB HA
BEJIMYMHY PEIOKC-TIOTCHIINAA.
ITporuosupoBanue
CaMOTIPOM3BOJILHOTO TIPOTEKAHUS
OB nporuecca 1o BeTu4rHaAM
PEIOKC-IOTEHIINAJIOB.

OCHOBBI
AEKTPOXUMHUHN

O1C XMMHUYECKOH peaKltu.
Hubdy3Hbiii 1 MeMOpaHHBII
MOTEHIIMAJIBI U UX POJIb B
TeHEPUPOBAHUU

6H03JI€KTpI/I‘{eCKI/IX IOTCHIIMAJIOB.

JlaGoparopHas pabora 7. OBP

DUBUKO-XUMHS
MOBEPXHOCTHBIX
SIBJICHUM B
(GyHKIIMOHUPOBAHUHT
JKMBBIX CHCTEM

IToBepxHOCTHBIE
ABJICHUS

AncopOrus. Ypasuenue ['n66ca.
[ToBepXHOCTHO-aKTHBHBIE U
MOBEPXHOCTHO-UHAKTHBHBIE
BemecTsa. M3orepma axcopOrum.
VYpasHeHue Jlenrmropa.
3aBUCHMOCTH BEITMYMHBI
aicopOLIMu OT Pa3IMYHBIX
(hakTOpOoB.

JlabopaTopnas padora 8.
[TocTpoenue uzoTepmbl
a7IcopOIIMU YKCYCHOM KUCIIOTBI
AKTHBHUPOBAHHBIM YIJIEM.

DU3UKO-XUMHUS
JUCTIEPCHBIX CHCTEM
B
(GyHKIIMOHUPOBAHUHT
KUBBIX CUCTEM

HucnepcHble
CUCTEMBI U UX
CBOMCTBA

ITonyuenue u cBOMCTBA
nucnepcHsIx cuctem. CTpoeHue
JBOMHOTO 3JIEKTPUYECKOTO CIOSL.
Y CTOMYUBOCTH JUCTIEPCHBIX
cucteM. CTpoeHrE MULIEIIBI.
Koarynsmms.

JlabopaTopnasi paGora 9.
JlucniepcHble CUCTEMBI U UX

CBOICTBA.

buosornuecku
AKTHUBHBIE
BBICOKOMOJIEKYJISIPH

KoHnTponbHas
pabota

KonTtpoubnas padora 2.

3ammTa J1a00paTOpHBIX paboT
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bIC B€IICCTBA

10. Hrorosoe 3JIP 2
3aHATUC
HUTOTI'O yacoB B cemecrtpe: 50
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4.3. CAMOCTOATEJIBHASA PABOTA

Ne | HaumeHoBaHue Ne Buasr CPO Bcero
n/ pasnesa (TemMbl) n/n JyacoB
n y4eOHoit
AHCIHUTLINHBI
1 3 4 5 6
Cemectp 1
2 | PactBopsr 2.1. Konmponvnas paboma 2
2.2. Iloozomoexa x 3anamusam (J13)
2.3. Ilooecomoska k mexywemy konmpoaro (I11TK))
2.4. Iloocomoeka Kk npomMeHcymoyHOMy KOHMPOIIO
(I111IK))
2.5 Paboma c knudxcnvimu u 91eKmpoHHbLIMU
UCTMOYHUKAMU
3 | OcHOBHBIE 3.1. Konmponvhas paboma 2
3aKOHOMEPHOCTH
HpOTeKaHII;}I 3.2. Iloozomoexa k 3anamuam (J13)
XUMHUYCCKUX 3.3. Ilooecomoska k mexywemy konmponto (I11TK))
MIPOIIECCOB
P 3.4 Iloocomoeka Kk npomeHcymoyHOMy KOHMPOIIO
(I111IK))
3.5 Paboma c knudcnvimu u 21eKmpoHHbLIMU
UCMOYHUKAMU
4 | PaBHOBecus B 4.1. Koumponsnas paboma 2
acTBOpax
I;HeKTpEHHTOB 4.2. Iloozomoska k 3auamusm (J13)
4.3. Ilooecomoska k mexywemy konmponto (11TK))
4.4. Iloocomoeka Kk npomedHcymoyHOMy KOHMPOIIO
(I1T1IK))
4.5 Paboma c knudcnvimu u 21eKmMpOHHBIMU
UCTMOYHUKAMU
5 | Crpoenue 5.1 Koumponvnas paboma 2
BEIIIECTBA.
BHOTCHHBIE 5.2. Iloocomoska k 3anamusim (J13)
SJICMCHTBI 5.3. Ilooecomoska k mexywemy konmpointo (1I1TK))
5.4 Iloozomoska Kk npomexicymouHomy KOHmMpoio
(1111K))
5.5 Paboma ¢ knuscHviMU U 21eKMpPOHHBIMU
UCTNOYHUKAMU
6 | OcHoBbI 6.1. Konmponvhas paboma 2
ANEKTPOXUMHUU
P 6.2. Iloocomoska x 3anamusm (J13)
6.3. Iloozomoska k mexywemy koumpoato (I1TK))
6.4 Iloo2omoska Kk npomexicymouHomy KOHmpoio
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(I111IK))
6.5 Paboma ¢ knuscnviMu u 21eKkmponHbLIMU
UCTNOYHUKAMU
7 | PUBUKO-XUMHUS 7.1. Koumponvnas paboma 4
MTOBEPXHOCTHBIX
ABJICHUH B 1.2. Iloozomoska « 3ausamusim (J13)
(yHKIHOHMPOBAHHH |~ 3
JHBBIX CHCTEM -2 Iloocomoska k mexkywemy konmpoaro (I11TK))
7.4. Iloocomoska Kk npomeHcymoyHOMy KOHMPOIIO
(I111IK))
7.5 Paboma ¢ knuscnvimu u 21ekmponHviMu
UCTNOYHUKAMU
8 | OU3MKO-XUMHUSA 8.1. Konmponvhas paboma 4
JIUCTIEPCHBIX CUCTEM (¢~
B Lo Iloozomoexa k 3anamusam (J13)
dynkumonrnposanun | 8.3. Iloozomoska k mexywemy koumponio (I1TK))
JKUBBIX CUCTEM
8.4. Iloocomoska Kk npomMeHcymoyHOMy KOHMPOIIO
(I111K))
8.5 Paboma ¢ knuscnvimu u 21ekmponHviMu
UCMOYHUKAMU
9 | buonoruyecku 9.1. Konmponvhas paboma 4
aktuBHbie BMC
9.2. Iloozomoska x 3auamusm (J13)
9.3 Ilooecomoska k mexywemy konmpoaro (11TK))
9.4 Iloocomoeka Kk npomeHcymoyHOMy KOHMPOIIO
(I111IK))
9.5. Paboma c knudxcnvimu u 21eKmpoHHbLIMU
UCMOYHUKAMU
Hrorosoe 3ansaTue 2
HNUTOI'O yacoB B cemecTpe: 24

5. HEPEYEHb YHEBHO-METOJAUYECKOI'O OBECHEYEHMSI JIJIs1
CAMOCTOATEJIBHOU PABOTHI OBYYAIOIIIUXCA ITO ANCHUITIJIMHE

5.1. MeToauuyecKkue YKazaHud AJd NOATOTOBKU CTYICHTOB K JICKIIHOHHBIM 3aHATHAM

B Xome NEKUMOHHBIX 3aHATUH BECTH KOHCIEKTUPOBaHME Y4YeOHOro MarepHaia.
XenarenbHO OCTaBUTH B DPA0OYMX KOHCIEKTaxX II0JIA, HAa KOTOPBIX JI€NaTh IIOMETKU U3
PEKOMEHI0BAHHOW JIUTEPATyphl, JOMOJIHSIOIIME MaTepual IPOCIYLIAHHON JIEKIIMM, a TaKkKe
HOJYEPKUBAIOIINE 0COOYIO BaKHOCTh TE€X UM UHBIX TEOPETHUUYECKUX TOJ0KEHUH.

3anaBaTh MPENOAABATEN0 YTOUHSIOIINME BONPOCHI C LENbK YSCHEHUS TEOPETHUUECKUX
MIOJIOXKEHUH, pa3pelleHusl CHOPHBIX CUTyaluil. B Xole MOAroTOBKM K CEMHMHApaM HU3Y4YUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMUTBLCSA C JOINOJHMUTEIBHOM jureparypoil. Ilpu s3toM ydecTs
pEeKOMEHalluu TpernojaBareiss U TpeOoBaHus ydeOHOW mporpamMmel. JlopaOaTeiBaTh CBOM
KOHCIIEKT JIKLUH, JeJ1asi B HEM COOTBETCTBYIOILME 3aIllUCU U3 JIUTEPATYpPbI, PEKOMEHIOBAaHHOMN
MIperno1aBaTesieM U MPeAyCMOTPEHHON Y4eOHOM MpOorpaMMOi.

BaxubiM kputepueM B paboTe ¢ JEKIMOHHBIM MaTepHajoM SBJSETCS MOJrOTOBKA
CTYyJICHTOB K CO3HATEIIbHOMY BOCIPHATHIO IpernojgaBaeMoro Marepuana. IIpm moaroroske
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CTYZCHTa K JIEKIIMM HEO0OXOAMMO, BO-TIEPBBIX, ICUXOJIOTMYECKH HACTPOMUTHCSA Ha 3Ty paboTy,
OCO3HaTh HEOOXOJIMMOCTb €€ CHCTEMaTHYECKOrO BBINOJHEHUS. Bo-BTOpHIX, HE0OXO0IUMO
BBINOJIHEHHE TT03HABATENIbHO-NIPAKTUYECKOH JesITeIbHOCTH HaKaHyHe JIEKIUH (IIpocMaTprBaHue
3anuced mpeablayLeil JeKIUu JUIsl BOCCTAHOBJIEHUS B MaMSTH paHee M3YYEHHOI'O MaTepuaa;
O3HAKOMJICHHE C 3a/JlaHUsIMM JJIsI CaMOCTOATENbHOM paboThl, BKJIIOYEHHBIMH B IpOrpammy,
nonoop nureparypsl) I[loaroroBka k JeKIUM MOOMIM3YET CTyJE€HTa Ha TBOPYECKYIO padoTy,
TJIABHBIMH B KOTOPOH SIBJISIFOTCSL YMEHUS CIIylIaTh, BOCIPUHUMATh, 3aIIUCBIBATD.

3anuchlBaHUE JIEKIIMM — TBOPUYECKHUH Ipolecc. 3amuch JIEKIMHM KpalHe BakHA. ITO
MO3BOJISIET HAJ0ITO0 COXPAHUTh OCHOBHBIE MOJIOXKEHMS JIEKIUH; CIIOCOOCTBYET MOAJEPKaHHIO
BHUMAHHUS; CIIOCOOCTBYET JydlIeMy 3amoMuHaHus Mmarepuana. Jns s¢ddextuBHONW pabOTH C
JEKIMOHHBIM MaTepuajioM HeOoOXOoquMO 3a(UKCHpOBaTh Ha3BaHUE TEMbl, IUIAH JIEKLUU U
peKoMeHI0BaHHYyI0 auTepaTypy. [locie 3Toro mpuctynare K 3alUCH COJEp)KaHus JeKuuu. B
0(pOpMIICHUH KOHCIIEKTA JIEKLIUU Ba)KHBIM MOMEHTOM SIBJISETCSI HEOOXOJUMOCTb OCTaBIIATh OIS,
KOTOpble NOTpeOyroTcs Uil  Hocienyromedl padoTbl Haa JIEKHMOHHBIM — MaTepHajioM.
3aBepIlualonIMM 3TAallOM CaMOCTOATENbHOM paOoThl Haj JeKuued sBisercs oO0paboTka,
3aKpeIuIeHHE U yIiIyOJeHne 3HaHUH 10 TeMe.

5.2. MeToauueckue YKazaHusd 1JIsl MOATOTOBKH CTYACHTOB K J'laﬁOpaTOprlM 3aHATUAM

Ha mepBoM 3aHATHH TPOBOAWTCS HMHCTPYKTX IO TEXHHKE O€30MacHOCTH pPaboThl C
XMMHUYECKHMHU PEaKTUBAMH, TIOCYI0N U J1JA0OpaTOPHBIM 000PYA0BaHUEM

[ToaroroBka k 1a00paTOPHBIM 3aHATUSAM U MIPAKTUKYMaM HOCUT Pa3IMYHBIA XapaKTep, KaKk
[0 COACPKAHUIO, TaK M IO CIOXKHOCTH HUCHOJHEHUs. OnucaHue 1abopaTOpPHBIX padboT
MPEJICTABICHO B Y4EOHO-METOJMYECKOM MOCOOWH JUIsi CTYyJCHTOB | Kypca CHEIUaIBHOCTH
31.05.03 «Cromatonorusi» (3). Ilepex 3ansitTueM oOyuaromiuecs: JODKHBI O3HAKOMUTHCSA C
CoJIepIKaHUEM JIA0OPATOPHOU PAbOTHI.

[lenpro 1abopaTopHO pabOTHI SBISIETCS OOOOINCHHE, CHUCTEMaTH3alus, yriayOjaeHue u
3aKpeIJICHUE TOJMYYSHHBIX TEOPETHUECKUX 3HAHWKW 10 KOHKPETHBIM TeMaM, a TaKxkKe
npruoOpeTeHNe HaBBIKOB MO paboTe ¢ XUMHUYECKOW MOCYJ0H, 00OpYIOBaHHWEM U TPOBEICHUE
y4eOHOH HCClIe0BaTENLCKON PabOoTHI.

MHorue JabopaTtopHbie 3aHITHS TPEOYIOT HCCIIEAOBATEILCKOM PAa0OThI, H3YUYCHHUS
JOTIOTHATEIFHOU JuTepatyphl. [lepen HadamoMm paboOThl OOydaromuiics JAOKEH OTBETUTH Ha
KOHTPOJIbHBIE BOIPOCHI MperojaaBatesiss. [Ipu HEyIOBIETBOPHUTEIBHBIX OTBETaX OH HE
JIOITYCKAeTCs K MPOBEICHUI0 TabopatopHoi padoTel. [locne BeimonHEeHNUs 1a00paTOpHOI pabOTHI
oOyJarommicsi OJDKeH ee O(GOpMUTh B CHEIHMAIbHON TeTpaaw sl JTA0OpaTOPHBIX pPadoT,
HAIMCaTh BCE YPABHEHHUS, PACUETHI (€CIT TPEOYIOTCS) U CIeTaTh BHIBOIBI.

3ammra J1aOOpaTOpHBIX pabOT TpeidroNaraeT coOeceoBaHUE C TperojaBareieM IIo
BOIIPOCaM, IPUBEJICHHBIM B MTPAKTUKyME IO 3TOH TeMe U JTOJKHA MIPOUCXOANTh, KaK MPABUJIO, B
Yachl, OTBEJICHHBIC Ha JIabopaTopHble 3aHATHS. CTYACHT MOXET OBbITh TOIMYIIEH K CIEIYyIOIICH
nabopatopHoii paboTe TONBKO B TOM CIIy4ae, €CIM y HEro He 3alluIleHO He 0ojee ABYX
PEIbIAYIIHX padoT.

5.3. MeToanuyeckne yKkazaHHs 10 CAMOCTOATEIbHOI padoTe 00y4aromuxcst

PexomeHyr0TCs clieayromye BUAbl CaMOCTOSITEIbHON paboThI:
- paboTa C JEKIMOHHBIM MaTepHajoM, IpeayCMaTpHUBAOLIas MPOpabOTKy KOHCIIEKTa
JIEKIWHN B YI4eOHOU JTUTEPATYPHI,
- nouck (moabop) M 0030p JAUTEPATYpPHl M SJICKTPOHHBIX MCTOYHHUKOB HMH(POPMAIUU IO
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Kypcy,

- IOATOTOBKA K JIAOOpaTOPHBIM pabOTaM U 3aluTe Ja00paTOpHBIX paboT;

- MoAroTtoBKka K Tekymemy (tectupoBanue, CAPO, KOHTpoibHBIE pabOThl) U
MIPOMEKYTOUHOMY KOHTPOJIIO (3a4eTy).

IHoaroroBka k KOHTPOJILHOI padoTe

[Ipu moaroroBke K KOHTPOJBHOW paboTe HEOOXOIMMO TOBTOPUTH BECh MaTepHall II0
TeMe, 0 KOTOPOU MPEICTOUT MUCATh KOHTPOJIBHYIO paboTy.

Jlnist mydiero 3anoMUHAHHUS MOXKHO BBIITUCATH ce0e OCHOBHBIE TOJIOKEHUS WM TE3UCHI
KKIOr0 IMyHKTa HM3y4aeMoW TeMbl. PexoMeHIyeTcs OTpemneTupoBaTh BUA PabOTHI, KOTOpPas
OyzeT mpeanoxeHa sl MPOBEPKU 3HAHUK — MPOPEIIaTh CXOXKUE 3a/1a4M, COCTABUTH OTBETHI HA
BONPOCHL. PekoMeHiyeTcss HaYMHATh MOATOTOBKY K KOHTPOJIBHBIM paboTaM 3apaHee, U, B CiIydae
BO3HHKHOBEHUS HESICHBIX MOMEHTOB, 00pamaThCs 3a pa3bICHEHUSIMU K TIPEIOIaBATEIIO.

Jlyunieii mOArOTOBKOM K KOHTPOJIBHBIM paboTaM SIBIISIETCS aKTUBHAS pa00Ta Ha 3aHATHSIX
(BHMMaTENIbHOE TPOCTYIIMBAHNE U TIIATEIFHOE KOHCIEKTUPOBAHNE JICKIINH, aKTUBHOE YJ4acTHE
B MPAKTHUYECKHUX 3aHATHUSAX) U PETYJSpHOE MOBTOPEHHE MaTepuaia M BBIMOJHEHUE TOMAIIHUX
3amanuii. B TakoMm ciydyae TpeOyeTcs MUHHMAalIbHAs IMOJTOTOBKA K KOHTPOJBHBIM paboTam,
3aKJIIOYAIOIIAsCSl B TOBTOPEHUHU U 3aKPEIUICHUHU YK€ OCBOEHHOTO MaTepHaa.

MeToanyecKue peKOMeHIalMH K MOAr0TOBKEe K TeCTUPOBAHUIO

B coBpemenHOM 00pa3oBaTeabHOM MpPOIECCe TECTUPOBAHUE Kak HOBas (popma OICHKHU
3HAHUI 3aHMMaET BaXKHOE MECTO U TpeOyeT cepbe3Horo K cede oTHomeHus. Llenb TectupoBanuii
B X0Ji¢ Y4eOHOTr0 MmpoIecca COCTOMT HE TOJIBKO B CHCTEMAaTHYECKOM KOHTPOJIE 32 3HAHUEM, HO U
B DPa3BUTHUM YMEHHUS CTYAEHTOB BBIACJATH, aHaJIUW3UpoBaTb U o0000mIaTh Haumbosee
CYILIECTBEHHBIC CBSA3M, MPU3HAKU W MPHUHIHUIBI PA3HBIX UCTOPUYECKUX SIBICHUI M MPOIIECCOB.
OMHOBpPEMEHHO TECTBl CIIOCOOCTBYIOT Pa3BHTHIO TBOPUYECKOTO  MBIIUICHHUS, YMEHHIO
CaMOCTOSITENILHO JIOKAIM30BaTh U COOTHOCUTH UCTOPUYECKUE SIBJICHUS U MPOIECCHl BO BPEMEHHU
Y TIPOCTPAHCTBE.

Kak u m1o6as apyras ¢popma MoAroToBKH K KOHTPOJIIO 3HAHHIM, TECTUPOBAHNUE UMEET Psif
0COOEHHOCTEH, 3HaHUE KOTOPBIX MIOMOTAET YCIEIIHO BBITIOJIHUTE TECT. MOXKHO JaTh CIEIYIONINe
METOJIMYECKHE PEKOMEHIAIINU:

 IIpexxne Bcero, cieqyeT BHUMATENBHO HM3YYUTh CTPYKTYpPY TECTa, OIEHUTh 00beM
BPEMEHH, BBIIETSIEMOr0 Ha JIaHHBIM TECT, YBUAETh, KAKOTO THUIIA 33aJaHUSl B HEM COJEp>KaTcCs.
3TO MOMOXKET HACTPOUTHCA Ha paboTy.

¢ Jlyymie HauWHATH OTBEYATh HA T€ BOIMPOCHI, B MPABHIBHOCTU PEUICHHUS KOTOPHIX HET
COMHEHH, TOKa HE OCTAHABJIHMBAsCh HAa T€X, KOTOPHIE MOTYT BBI3BAThH JIOJTHE pPa3AyMbsi. JTO
MO3BOJIUT YCIIOKOUTHCSI U COCPEOTOUNUTHCS Ha BBIMOJIHEHUU O0Jiee TPYIHBIX BOIIPOCOB.

* OyeHb BaXHO BCErJa BHUMATEIBHO YWTATh 33aJaHHs O KOHIA, HE TBITAsICh MOHSITH
YCIIOBUSI «IIO TIEPBBIM CJOBaM» WM BBIMIOJHUB MOJOOHBIE 3aJaHUsl B MPEIBIIYIINX
TECTHpPOBaHUAX. Takas CIemKa HEepeAKO MPHBOJAUT K JOCAAHBIM OIMMOKaM B CaMbIX JIETKHX
BOIpOCaXx.

* Eciu Bel He 3HaeTe oTBeTa Ha BONPOC HMJIM HE YBEPEHBI B NMPABHIBHOCTH, CIEIyET
MPOIMYCTUTh €r0 U OTMETUTH, YTOOBI TIOTOM K HEMY BEPHYThCS.

+ Kak npaBwuiio, 3a71aHusi B TecTax HE CBS3aHbI IPYT C IPYTOM HETIOCPEICTBEHHO, IIO3TOMY
HEOOXOMMO KOHIIEHTPHUPOBATHCS HA JAHHOM BOIIPOCE U HAXOIUThH PEILEHUs, MOAXOJSIINe
UMEHHO K HEMY.

* MHorue 3a1anusi MOKHO ObICTpee PelInTbh, €CIM HE UCKATh cpa3y MpaBUIIbHBIA BapHaHT
OTBETA, a IMOCIENIOBATEIbHO UCKIIIOYATh T€, KOTOPHIE SIBHO HE MOIXOAAT. METOoJ MCKIIOUEHUS
MO3BOJIET B UTOTE CKOHLIEHTPUPOBATh BHUMAHKUE HA OJTHOM-JIBYX BEPOATHBIX BapHAHTAX.

* PaccuuThiBaTh BBIMOJHEHHE 33aJaHUN HYXXHO BCETJa TaK, YTOOBI OCTAJIOCh BpeMs Ha
MPOBEPKY W J0paboTKy (mpumepHo 1/3-1/4 3amnaHupoBaHHOTO BpeMeHH). Toraa BeposSiTHOCTh
OINKCOK CBOJUTCA K HYJIO U HMMeEETCS BpeMs, 4ToObl HaOpaTh MakKCUMyM OaJlJIOB Ha JIETKHUX
3aJaHUSIX W COCPENOTOYUTHCS Ha pElIeHUU Oojiee TPYAHBIX, KOTOpbIE BHAYaje MPHUILIOCH
HPOIYCTHTb.
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* [Iporecc yragpiBaHus MPaBUIBHBIX OTBETOB JKENATEIBHO CBECTH K MUHUMYMY, TaK Kak
3TO YpeBaTO TEM, YTO CTYACHT 3a0yJeT O TJIABHOM: yYMCHHH WCIIOJb30BaTh HMEIOIIHECS
HAKOIUICHHBIE B y4eOHOM TpoIliecce 3HAHUS.

[Ipn moarotoBke K TECTy HE CleAyeT MPOCTO 3ay4yuBaTh, HEOOXOAWMO TMOHSTH JIOTUKY
M3TI0)KEHHOTO0 MaTepuana. JDTOMy HeMallo CIOCOOCTBYET COCTaBIEHHE pPa3BEpHYTOrO IIaHa,
TaOJINI], CXEM.

Pa0oTa ¢ KHMKHBIMH M 3JIEKTPOHHBIMH HCTOYHHUKAMH

B mporecce moAroTOBKH K MPaKTHYECKUM 3aHATHSAM, CTyIEHTaM HEOOXOAUMO OOpaTUTh

0c000€ BHUMaHUE HAa CaMOCTOSITENIbHOE U3yUeHHE PEKOMEHI0BaHHOM yueOHO-MEeTOIMYecKon (a
TaK)Ke HAyYHOU M MOMYJISIPHOK ) JINTEPaTyPHI.

CamocrosTenpHas padoTa ¢ y4eOHHKaMH, Y4eOHBIMU ITOCOOUSIMH, HAYYHOM, CIIPAaBOYHOI
U TONYJISIPHOW JIUTEpaTypod, MaTephajlaMu TEepPHOIUYECKUX wu3naHuid u VHTepHera,
CTaTUCTUYECKUMHU JAHHBIMU sIBIsieTcs HauOoinee 3(pPEeKTUBHBIM METOIOM IIOJyYCHHUs! 3HAHUM,
MO3BOJICT 3HAYUTCIIBHO AKTHUBU3HUPOBATH HNPOHECC OBJIAACHUA HH(bOpMaI_[I/IGI\/JI, CHOCO6CTBy€T
Oosee TIIyOOKOMY YCBOGHHIO H3y4aeMOro Mmarepuaia, (OpMHpPYET y OOydYaroUIMXCsi CBOE
OTHOIIEHHE K KOHKPETHOU IpobiieMe.

Bonee riy6okoMy pacKpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTOJTHUTEIbHOU
JUTEpPaTypoOil, PEKOMEHIOBAHHOM TMPENOJaBaTeieM IO KaKIOW TEeME CEMHUHAPCKOro WIIH
MPAKTUYECKOTO 3aHATHUS, YTO IO3BOJISIET CTYJIEHTaM IMPOSBUTH CBOIO WHAMBHUIYaJIbHOCTH B
pamMKax BBICTYIUJICHUS HA JAHHBIX 3aHATHX, BBISIBUTH IIUPOKUN CHEKTP MHEHUN MO M3y4aeMOu
npobieme.

IMoaroroBka K TeKyleMy KOHTPOJIKO
Texyumii KOHTPOJIb — 3TO peryiisipHas NpOBEpKa yCBOEHHs y4eOHOro marepuana Ha

MPOTAKCHUN CEMCCTPA. Kero JOCTOMHCTBAM OTHOCHUTCA CUCTEMATUYHOCTD, ITOCTOSHHBIHN MOHUTOPHUHT
Ka4dyeCTBa O6yquHﬂ, a TaK’KE€ BO3SMOKHOCTD OLICHKU YCIICBACMOCTHU O6yanOIHHXC$I.

Texkymmii KOHTPOJIb OCYIIECTBIISIETCS TperojaBaTelieM B TNPOIecce MPOBEICHUS
MPAKTHYCCKUX 3aHITUH B X0Z€ YCTHOI'O Oommpoca 06y11a}0m1/1xca, a TAK¥XKE BBIIIOJTHECHUA TECTOBBIX
3alaHui ¥ (WJTH) pelieHus 3aa4.

HOI[I"OTOBK& K TCKYIEMY KOHTPOJIXO BKIIHOYACT 2 JrTamna:

1- 1 — OpraHu3alOHHbIN;
2- ¥ - 3aKpeTICHUE U YTITyOJIeHHEe TEOPSTUISCKUX 3HAHUI.
Ha mnepBoMm »jrame oOywarommiicss IUTaHHUPYeT CBOKO CAMOCTOSITENBbHYIO paloTy, KOTopas

BKJIIOYAcCT:

- ySICHEHUE 33JaHUsI Ha CAMOCTOSITEIIBHYIO padoTy;

- o100p y4eOHOM 1 HAyYHOM JIUTEPATYPHI;

- COCTaBJICHHUEC IIJIaHa pa60T51, B KOTOPOM OIIPCACIAOTCA OCHOBHBIC ITYHKTBI
MPEACTOSANIECHITOATOTOBKH.

Bropoii sTran BKIOYAaeT HEMOCPEICTBEHHYIO MOJITOTOBKY OOYYaroIIerocs K TEKYLIEMY

KOHTpOJII0. [10roTOBKA MPOBOAUTCS B XOJIE CAMOCTOSITENILHOM pabOThl 00yYaIOIIUXCs U BKIIIOYACT B
ce0s1 MOBTOPEHHE MPOIICHHOT0 MaTepuralia o BoIpocam HpecTosiiero onpoca. [lomruMo ocHOBHOTO
MaTepuajia 00yJaroIuics TOHKEH U3yUUTh JOMOJIHUTEIbHYI0 YUeOHYIO0 U HAyYHYIO JIUTEpATypy
U uHpOpMalMI0O MO TeMe, B TOM 4YHCIEe C ucrnoib3oBaHueM HHtepHer-pecypcoB. Ompoc
MIPE/IoIaraeTyCTHbIN OTBET 00yYaroerocsi Ha OJJUH OCHOBHOW M HECKOJBKO JOTIOJHUTEIbHBIX
BOIPOCOB MPENOIaBATENS.
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3aKkaH4YMBaTh MOATOTOBKY CIIEAyeT COCTaBJIEHHUEM IUIaHa (KOHCIEKTa) MO H3y4aeMOMY
Marepuaiy (Bompocy). 3To H03BOJISET COCTaBUTh KOHIIEHTPUPOBAHHOE, CKATOE MPE/ICTABICHUE 110
u3ydaeMbIM BorpocaMm. [Ipu HeoOXxoaumMocTu cieayeT oOpamaThess 3a KOHCYJIbTAalMeH K
npenojaBarento. Mas Ha KOHCYJIbTAINIO, HEOOXOJUMO XOPOIIO MPOAYyMaTh BOIPOCHI, KOTOPHIE
TpeOyIOT pa3bsiCHEHUSI.

IIpome:kyTouHas aTTecTanms

[To utoram 1 cemecTpa mpoBOIUTCA 3a4eT ¢ oneHKou. [Ipu moAroToBKE K chade 3adera
PEKOMEHJIyeTCsl MOJb30BAThCSI MarepuajlaMd MPAKTHUECKUX 3aHIATHM W MaTepualiaMu,
M3Y4YEHHBIMH B X0/ TEKYIIIEH CaMOCTOATEbHON paOOTHI.

3aueT mpoOBOAMTCA B YCTHOH (hopMe, BKIIFOUAET MOATOTOBKY U OTBETHI 00YyYarOIIerocs Ha
TeopeTrdeckue Bonpockl. [1o ntoram 3adeTa BHICTABISIETCS OIICHKA.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Be
Ne | cem . ero
Buabl yueOHoii paGoThI Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI 4ya
n/m | ecr co
pa B
1 2 3 4 5
1. I Jlexyusa «PactBOpbD) MynbTUMEANITHBIE U TEIEKOMMYHUKAIIUOHHBIE | 2
TEXHOJIOTHH
2. Jlexyus « Snemenmoi MynbTUMEAUIHHBIE U TEIEKOMMYHHUKAIIMOHHbIE 2
XuMu4eckou TEXHOJIOTUH
MePMOOUHAMUKY U
OUoIHEepeemuKLy
3. Jlabopamopuas paboma 2. | yuebno-ucciedosamenvckas paboma cmyoewma | 1
(YUPC)
4. Jlabopamopuas paboma 3. | yuebno-ucciedosamenvckas paboma cmyoeuma | 1
(YUPC)
5. Jlabopamopnas paboma 4. | y4eono-ucciedosamenvcras paboma cmyoenma | I
(YUPC)
6. Jlabopamopnas paboma 5. | yuebno-uccredosamenvckas paboma cmyoeuma | I
(YUPC)
7. Jlabopamopnas paboma 6. | yuebno-uccredosamenvckas paboma cmyoeuma | I
(YUPC)
8. Jlabopamopuas paboma 7. | yuebno-ucciredosamenvckas paboma cmyoenma | 1
(YUPC)
9. Jlabopamopuas paboma 8. | yuebno-ucciedosamenvckas paboma cmyoewma | 1
(YUPC)
10. Jlabopamopuas paboma 9. | yuebno-ucciedosamenvckas paboma cmyoenma | 1
(VUPC)
12
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7. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE
OBECIIEYEHHUE JUCHUIIVINHbI

7.1. IlepeyeHb OCHOBHOI U 10TIOJHUTEIbHOI y4eOHOMH JINTepaTypbl

Cnucox OCHOBHOM JIMTEPATYpPHI

1. | Cemenos, U. H. Xumus : yueonux ans By3os / M. H. Cemenos, U. JI. Ilepdpunosa. —
Cankr-IlerepOypr : XUMU3JIAT, 2022. — 656 c. — ISBN 978-5-93808-389-9. —
Texkcr : anextponnsiii // Lludposoit oo6pazoBarenbubiii pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/122441.html . — Pexwum nocrymna: amis
aBTOPHU3HUP. OJIb30BATENCH

2. | Boctpuxoga, I'. 0. Xumus : yuebHoe nocodue / I'. FO. BoctpukoBa. — Mocksa : Aii
ITu Ap Menua, 2021. — 124 c¢. — ISBN 978-5-4497-1126-7. — TekcT : 37I€KTPOHHBIN
// Ludposoit o6pazoBarenbHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/108354.html . — Pexxum goctymna: st aBTOpU3UP.

OJb30BaTEIEN

CHHUCOK 10NOJHUTEIbHOM JUTEPATYPbI

Kosans, 0. H. Xumus. JlabopaTopHblii mpakTUKyM : ydeOHOoe mocoome / FO. H.
Kosans, A. B. BacunweB, JI. B. KongpateeBa. — XKenesznoropck : Cubupckas
noxxapHo-cnacarenpHas akagemus ['TIC MYC Poccun, 2022. — 160 c. — Texkcr :
anexkTpoHHbI // Ludposoit o6pazoBarensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/123100.html . — Pexxum nocrtyma: Ui aBTOPH3HP.
10JIb30BaTENEH

1. | XuMHS 1 TEXHOJIOTHS OPTraHUYEeCKHUX BENIeCTB : mpakTukyMm / P. P. Paxmarymmmn, Y. b.
Mensenesa, W. B. Llusynuna [u np.]. — Kazans : U3natenscteo KHUTY, 2021. — 88
c. — ISBN 978-5-7882-2970-6. — Texkcr : anexTponHslii // Llupposoit
obpasoBatenbHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121081.html . — Pexxum goctyna: st aBTOpHU3UD.
[Tonb3oBarenen

2. | Txaues, C. B. O6mas xumus : yuednoe nocooue / C. B. Tkaues, B. B. Xpycranes. —
MuHck : Beisiimas mkona, 2020. — 496 ¢. — ISBN 978-985-06-3272-2. — Tekcr :
anexkTpoHHbIH // Lludposoii o6pazosarensHbiit pecypec IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/120141.html . — Pexxum qoctyna: st aBTOPU3UP.
MI0JIb30BaTENEN

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIITUOHHOM ceTu «AHTEepHET»

https://www.cochrane.org/ru/evidence - KokpeitHoBckasi OnbimnoTeka

http://elibrary.ru - Hay4nas snexktpoHHast 0MOiIroTEKA.
7.3. UuopManiuoHHbIE TEXHOJIOTHH, JUIEH3MOHHOE POrPaMMHOe o0ecriedyeHue

JIMIEH3MOHHOE TPOrPaMMHOE 00CCIICUCHUE PeKBU3HTHI TULIEH3U/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Cenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
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64563149, 64990070, 65615073
Jluniensus 6eccpounas

Antusupyc Dr.Web Desktop Security Suite | JIniieH3nOHHBIH cepTUDUKAT
Cpok peiictBus: ¢ 24.12.2024 no 25.12.2025
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8.1. TpeGoBanus k ayIMTOPUAM (MOMEIIEHUAM, MECTaM) /I IPOBeACHUS 3aHATHI
8.1. TpeGoBanus Kk ayTuTOPUAM (MOMELIIEHUAM, MeCTAM) JJIs1 IPOBeACHHUS 3aHATHI

1. YueOHas1 aynuTopus AJs NPOBeIeHUs 3AaHATHH JEeKIIHOHHOI0 THIIA.

YyeOHast ayTuTOpHS JJIsI TPOBEICHUS 3aHATHH JIEKIIMOHHOTO THTIA.

O6opynoBaHue: KOMIUIEKT y4eOHOi mebenn Ha 90 mocagouHbIX MECT, CTON yuuTens — 1
mT., Kadeapa HacTonpHas — 1 WT., cTya — 1 WT., JOCKa MenoBast — 1 miT..

Texuuyeckue cpefcTBa 00ydeHus: mpoekTop «infocus» — 1 MIT., HACTEHHBIHN SKpaH «smarty
— lwrT., HoyrOyk HP 15,6 — 1 .

2. VY4yeOHas ayguTopusi JI1 TNPOBeJAEHMS TNPAKTHYECKHUX 3aHATHH, TIPYNIOBBIX H
UHIMBHUAYAJIbHBIX KOHCYJIbTAINI, TEKYIIEr0 KOHTPOJIS ¥ MPOME:KYTOUHOMH aTTeCTAIMM.

VYyeOHast aytuTOpus AJisl IPOBEJCHUS Y4eOHBIX 3aHATUN

O6opyaoBaHue: cTOa ABYXTYMOOBBIM — 1 mIT., cTON jJabopaTopHbIi (C MOJAKON) - 4 IT.,
CTOJ YYEHUYECKUH — 6 IIT., CTYJd MSATKMHA — 2 IIT., CTyJd YYEHUYECKui- 12 mr., CcTyn
KOMITBIOTEPHBIHN — 1 1T., TabypeT KpyTsimuiics 1a0. -13 mT., BEITSKKA JabopatopHasi — 1 mmT.

VYyeOHast aytuTopusi AJis IPOBECHUS YIeOHbIX 3aHATUN

OO6opynoBaHue: CTON IBYXTYMOOBBIH — 1TIT., CTOJ JIaGOPATOPHBIN(C TIOIKOM) — 41IIT., CTO
nabopaTopHbId -12 miT., TymM0a BBIKaTHasA — 9MIT., CTYJI MATKHH — 2IIT., Ta0ypeT KPyTAIIHHCS
nab. — 20mT., Molika jabopaTopHasi ¢ CymKkou — 1mT., BeITsDKKA J1a0. — lmT., KOK-2YXJT 4.2 —
1 .

Y4yeOHast ayTUuTOpUS AJIs1 IPOBEJCHUS YICOHBIX 3aHATHN

OO6opyaoBaHHe: CTOJI JBYXTyMOOBBIH — 1IIT., cTON JTaOOpaTOPHBIA (C TOJKOW) — 41IT.,
cton jaGopaTtopublii (6e3 monku) — lmT., cTyn MArkuii — 3mrT., CTyNl y4YeHH4YecKuit- lmr.,
Tabyper nab. KpyTsamuiics — 16 mr., Moilika mabopatopHas ¢ Cymkod — lmT., mkad s
nocyapl(CTekno) — 2mr., mkad metammmdeckuii — lmr., auctuusrop J3-10 — lmr., Beckr
anagutudeckue, BJIP-200 — 1mT., Becwl 1a06.90ekTp. — 11IT., Ieys My denpHas — 11mT.

Y4yeOHass aynuTopus Ui TMPOBEICHUS Y4YeOHBIX 3aHATHH (ydeOHas ayIuTopus s
MIPOBEJICHUS 3aHATUN CEMUHAPCKOIO TUIA, KypPCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHE KYPCOBBIX
paboT), rPyNIOBBIX U WHAUBHUIYAIBHBIX KOHCYJIBTAIMN, TEKYIIEr0 KOHTPOJIS U TPOMEKYTOUHOM
aTTecTalluu .

O6opynoBaHue: CTONM ABYXTyMOOBBIM — lIIT., CTON y4eHWYECKUil — 121T., CTyl MSATKUI
—3mIT., CTYJl y9eHHUeCKui — 1 7mT.,mKkad 11 KHur — 11mT., qocka yueOHas — 1.

TexHuueckue cpencTBa OOYYCHHUS:NMEPEHOCHOW HKpaH HACTEHHBIA pyloHHBIH tm 80
200*200 - 1 mrt., HoyTOYK hp 15,6 - 1 mt., myneruMeaua—tipoexTop Epson Y5X 400 - 1 mT.

3. llomenienne 1Jisi CaMOCTOATEIBLHOMH PadoOTHI.
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DyeKTPOHHBIN YnTaAJbHbIN 324 (BULL)
KoMIIIEKT MpOEKIIMOHHBIN, MYJIbTUMEIUNHBI MHTEPAKTUBHBIN: HHTEPAKTUBHAS JTOCKA ,
IPOEKTOp , YHUBEpCaIbHOE HACTEHHOE KperuieHue. IlepcoHanbHbIi KOMIBIOTEP-MOHOOIIOK -18
wt. [IepconanbHbI KOMIBIOTED — 1 1IT.
Cronsl Ha 1 pabouee mecto — 20 mt. Ctomsl Ha 2 pabounx Mecta — 9 mT. CTynbs — 381mT.
MOV — 2 mir.
Yuraabubii 3a0(bULL)

Cromnbl Ha 2 pabounx mecta — 12 mt. CTymbst — 24 mir.

Otaen o0cay:kuBanus neyatubivMu n3aanusamu (bHUIL)

KoMIIekT NnpoeKIMOHHBIH, MYJIbTUMEIUNWHBIN 000pydOBaHUE:

Okpan HacTeHHbIH. [IpoekTop. HoyTOyk.

Pabouue cronsl Ha 1 mecto — 21 mit. Ctynbs — 55 wrT.

CriennanusupoBaHHas MeOesb (CTONBI U CTYbs): Pabouune cronbl Ha 1 mecto — 24 mt. CTymbs
— 24 .

KommnbroTepHas TeXHUKA C BO3MOKHOCTBIO MOAKIIOUEHHs K ceTH «HTepHeT» 1 obecredeHnemM
JOCTYyTIa B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa3zoBaTenbHyto cpexy PI'bOY BO
«CeBKaBI'A»: Ilepconanbnbiii komnberoTep — lmt. Ckanep — 1 wr. MOY — 1 wir.
DJIEKTPOHHBII YUTAJIBHBIN 3271

Criennanu3upoBaHHas MeOesb (CTOMBI U CTYJIbs): KOMIbIOTEPHBIN cTosl — 20 MIT., ydeHUYEeCKUH
ctod - 14 mr, cTynps — 47 WT., CTOA pyKOBOJIUTEIS CO CIIUKEPOM - | T, IBYXTyMOOBBIH CTOJI -
2 mt. KoMnproTepHas TEXHUKA ¢ BO3MOKHOCTBIO MOJKIIOYEHUs K ceTh «HTepHET» U
obecriedeHreM JIOCTyTa B AJICKTPOHHYIO HHPOpMaIOHHO-00pazoBaTenbhyto cpeny PI'bOY
BO «CKI'A»: moH00610K - 18 mT. , [TepconanbHblii KomnbioTep -1 mr. MOY — 2 .
YuraJbHbId 321

CreunanusupoBaHHasi MeOeIb (CTOJBI U CTYJIbA): YUEHUYECKH cTou - 12 T, cTynbs — 24 mrT.,
KapToTeka - 2 T, mKad KeJIe3HbIH -1 MmT., CTeUIaX BBICTABOYHBIH - | mT.

8.2. TpeboBaHUsA K 060pyOBaHUIO pabounx MeCcT npenogaBaTens v
obGyyaroLmxcs

1. PaGouee MecTo npenoaaBaTeisl, OCHAIICHHOC KOMIIBIOTCPOM C NOCTYIIOM B UHTCPHCT.

2. PabGoume MecTta OO0ydYarOmUXCs, OCHALICHHOE KOMIIBIOTEPOM C JIOCTYIIOM B HHTEPHET,
npeaHa3HaYeHHBIC 711 PabOThI B MG POBOM 00pa30BaTEIHLHOM pecypce.

8.3. TpeGoBaHus K cienMAJTM3UPOBAHHOMY 000PY/10BAHUIO
Her.

25



9. OCOBEHHOCTHU PEAJ/IMBALUU JUCHUIIJINHBI 1 UTHBAJIMAO0B U JIUL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMA 3 10POBbSA

Jns  obecriedeHuss oOpa3oBaHMsI HHBAIMJIOB M OOYyYalOUUXCA C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/10pOBbsl pa3palaTeiBaeTcs (B cilyyae HEOOXOAMMOCTH) aJalTHPOBAHHAs
oOpa3oBaTesibHasi MporpamMMa, WHAWBUIYAlbHbIM Y4eOHBIN IUIaH ¢ y4eTOM OCOOCHHOCTEH HX
NCUXO(U3UUECKOTO pPa3BUTUS U COCTOSHUS  3/10pOBbsS, B YaCTHOCTU TPUMEHSETCS
MHMBUAYAIbHBIA MOAXO0J K OCBOCHUIO TUCHMIUIMHBI, MHIMBHyaJbHbIE 3aJaHus: pedepaTsl,
NUCHbMEHHBIE Pa0OTHl M, HA0OOPOT, TOJIBKO YCTHBIE OTBETHI W JIMAJIOTH, WHAWBHIYyaJbHbIE
KOHCYJIbTAIlMM, MCIIOJb30BaHME JUKTO(GOHA U JPYruX 3alMChIBAIOIIUMX CPEACTB UL
BOCIIPOM3BEICHUS JIEKIIMOHHOTIO U CEMHUHAPCKOI0 MaTepuasa.

B nemsx oOecneueHust oOyyarolIMXCsl HWHBIMWIAOB M JIMII C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3[IOPOBbS  KOMIUIEKTYeTCsl (OHI OCHOBHOW y4eOHOW JHTEpaTypoH,
aJalITUPOBAHHOM K OTPaHMYEHMIO SJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCcOB, JOCTYH K
KoTopbiM opranuzoBad B BUIL[ Axanemun. B Oubnuoreke NpoBOASTCS HHAMBUAYAIbHBIE
KOHCYJIbTallMM JUIsl JAHHOW KaTerOpvM I0JIb30BATENEH, OKa3bIBAETCS MIOMOILb B PETUCTPALUU U
UCIOJb30BAaHUU  CETEBbIX M  JIOKAJIbHBIX AJIEKTPOHHBIX 00pa3oBaTeNIbHBIX  PECYpCOB,
IIPEIOCTABIIAIOTCS MECTA B YUTAIBHOM 3aJI€.
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®OHJ OHEHOYHBIX CPEJACTB

MO JUCHUATIIMHE Xumust

IIpniaoxenne 1.
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1. TACIIOPT ®OHJJA OHEHOYHBIX CPEICTB
IO YYEBHOU JUCHUIIJIMHE «XUMUS»

1. KOMl'leTeHIII/II/I, (])opanyeMl,le B IIpouecce 3yIeHusl TUCHUIIINHBI

HNupexc ®opMyJIMPOBKA KOMIIETEHIMHU

OI1K-3 Crioco0eH K IpOTUBOICHCTBUIO MPUMEHEHHUS JOIMHIA B CIIOPTE U
Oopnbe ¢ HUM.

YK-1 CriocobeH oCyIecTBIATh KPUTHUECKUI aHaIN3 MPOOJIEMHBIX CUTYalUi
Ha OCHOBE CUCTEMHOTO TI0/IX0/1a, BEIPA0aThIBATh CTPATETHIO JCHCTBUH.

2. OTanbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIMMA B ITPOLECCE OCBOCHUA NUCIHUITJIUHDBI

OcHOBHBIMU 3TanaMud  (OPMUPOBAHUS YKa3aHHBIX KOMIIETEHUUH TpU U3YyUYEHUH
CTYJIEHTaMH JUCIHILTUHBI SBJSIOTCS MOCIEI0BATEILHOE U3YUYCHHUE COICPKATEIHHO CBSI3aHHBIX
MEXIy co0oi pa3nenoB (TeM) y4eOHBIX 3aHATHNA. M3ydeHue Kaxgoro pasnuena (TeMbl)
MpeJnoiaracT OBIaICHUE CTyIeHTaMU HEOOXOIUMBIMU KOMIIETEHIIUSIMU. Pe3ynpTar arrectanuu
CTYACHTOB Ha PAa3JIMYHBIX 3TaIlax (1)OpMI/Ip0BaHI/I$[ KOMHGTGHHI/II\/’I IMOKAa3bIBACT YPOBCHL OCBOCHUA
KOMIIETSHIINI CTyICHTaMHU.

DTaIHOCTh (bOpMI/IpOBaHI/ISI KOMHGTGHHI/II\/’I npsaMO CBA3aHa C MECTOM OUCHUILIMHBI B
00pa3oBaTeNbHOI mporpamMmme.

3. [loka3zaTe/u, KpUTEPHHU U CPEACTBA OLICHUBAHUS KOMIIeTeHIN i, (popMUpYyeMBbIX B
npouecce U3y4eHusi AUCHUILINHBI XUMUS

Pa3naennl (TeMbl) JUCHUILIMHBI OIIK-3 YK-1
[lenp u 3aaun Kypca. BBeneHune B 00I1yI0 XMMHUIO
PacTBOpHI + +
OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX + +
MPOIECCOB
PaBHOBeCHs B pacTBOpax JIEKTPOJHUTOB + +
Ctpoenue BelecTBa. bOreHHbIe 2J1IeMEHThI + +
OCHOBBI JICKTPOXHUMHUHU + +
DU3UKO-XUMHS TOBEPXHOCTHBIX SIBJICHUI B + +
(O YHKIIMOHUPOBAHUH KUBBIX CHCTEM
DU3UKO-XUMHS JUCIIEPCHBIX CUCTEM B + +
(O YHKIIMOHUPOBAHUHU KUBBIX CHCTEM
buonornyecku akTUBHBIE BBICOKOMOJIEKYJISIPHBIE + +
BEIIECTBA
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OIIK-3.

Cnoco0eH K IpOTUBOIECHCTBUIO TPUMEHEHHUS JOTIUHTA B CTIOPTE U 60ph0e C HUM.

CpencrBa onleHUBAaHMSA

HNupukaropsl Kpurepuu oueHuBanust pe3yJibTaToB 00y4eHUs
e P pHrep pesy ¥ Pe3yJAbTATOB 00YUYEHHS
AOCTHKEHUS ~
Texymuit | Ilpome:x.
KOMIIeTEeHLIUH Hey/I0BJIETBOPUTEILHO | YIOBJIETBOPUTEIHLHO X0po1Io OTJIMYHO
KOHTPOJIb | KOHTPOJIb
HNAK-OIIK-3.1. He 3naet He nocrarouno 3HaeT coBpeMeHHble | Brnageer CAPO 3a0
PykoBoacTByercs COBpPEMEHHBIC 3HAET COBPEMEHHbIE | TpeOOBaHUSI B COBPEMEHHBIMU 3JIP
COBPEMEHHBIMH TpeboBaHus B 006JacTu | TpeOOBaHUS B obacti 60pbOBI € TpeOOBaHUSMH B KuP
TpeOOBaHUSIMU B 00pBOBI C TOMUHIOM U | 00JaCTH OOPHOBI € JIOTIMHIOM U oOnactu 60prOBI C | TECT

o0actu 6opbOBI ¢

Ip OTHUBOJICHCTBUS €T0

JOIIMHI'OM U

HpOTHBOHeﬁCTBHH

JOIIMHI'OM U

JIOIMHTOM U MIPUMEHEHUS B MIPOTUBOICUCTBUS €ro MpUMEHEHHUS B MPOTUBOICHCTBHS
MIPOTUBOJICUCTBHS €70 | CIIOPTE. €ro MpUMEHEHUs B criopTe €ro MpUMEHEHUS B
MIPUMEHEHHS B CIIOPTE. CIIOpTe CITOpTE.
HNAK-OIIK-3.2. He 3Haer u He ymeer | YMeeT, HO JIOIyCKaeT | YMeer, B | 3HaeT, yMeeT U
OneHuBaeT u OIICHUBATh H | OIIMOKH B | Kiaccudukarmm W | BIaJeeT HAaBBIKAMM
KIIaCCUPUITNPYET KJTacCU(UIPOBATH KJTaccu(pUKaIn U | OLICHKE OILICHKH u
(dhapmMakoJIOTHYECKHE (hapMakoJIOTUYECKHE | OICHKE (hapMaKOJOTUYECKHX | KIACCU(PHKAIIN
npenaparsl pa3HbIX mpemapaTbl  pasHbIX | (apMakoIOTHYECKHUX | IpernapaToB pas3HbX | DapMakoIOrHuecKux
TPYIII U KJIACCOB, TPYyIII Y  KJIACCOB, | MPEMapaToOB pa3HBIX | TPYNI M KJIACCOB, | MPENapaToB pPa3HbIX
3alpeILEeHHbIX K 3anpeleHHbIX K | TpyOll ¥ KJAcCOB, | 3alPEIIEHHbBIX K | Tpyoo M KJaccoB,
MIPUMEHEHUIO MIPUMEHEHUIO 3amnpeIIeHHbIX K | IPUMEHEHUIO 3amnpeIIeHHbIX K
KOMHCCHEH KOMHCCHEH MIPUMEHEHUIO KOMHCCHUEH MPUMEHEHUIO
MexnyHapoaHoro MexnyHapoaHoro KOMHCCHUEN MexayHapoaHoro KOMHUCCHEN
OJIUMITUHCKOTO OJIUMITMHCKOTO Mex1yHapogHOro OJIMMIIMHCKOTrO MexyHapogHOro
KOMUTETA. KOMHMTETA. OJIUMIIUHCKOTO KOMHTETA. OJMMIIUHMCKOTO
KOMUTETA. KOMUTETA.
NAK-OIIK-3.3. He 3naet u He ymeer YMeer, HO fonycKaeT | YMeeT aHam3upoBath | Brageer 3HaHMsIMU
AHanuzupyer AHAIM3UPOBATD OILIMOKH B aHAITN3C OMOXUMHUCCKHE aHanm3a
OMOXUMHYECKUE U OMOXMMUYECKHE U OMOXMMHYCCKIX MEXaHWU3MbI PA3BUTHUS | OMOXUMHUYECKUX
MOJICKYJISIPHO- MOJIEKYJISIPHO- MEXaHHM3Max MMaTOJOTHYCCKUX MEXaHHU3MOB
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OMOJOrHYECKHE
MEXaHHU3MBI Pa3BUTHS
[1aTOJIOTHYECKUX
MIPOIIECCOB B KJIETKAX
U TKaHSAX OpraHu3Ma

OMOJIOrHYECKHUE
MEXaHHU3MBbI Pa3BUTHS
[1aTOJOIMYECKHUX
MIPOLIECCOB B KJIETKAaX
Y TKaHSAX OpraHu3Ma

Pa3BUTHUA
aToOJIOIM4YCCKUX
IIpOLIECCOB B
KIJICTKax U TKaHAX
OpraHu3ma

IPOLIECCOB B
KJIETKaX U TKaHAX
opraHusma
CIIOPTCMEHA IIPU
npueme

Pa3BUTHUA
IMaTOJIOrH4YCCKUX
IMpouecCCoOB B
KJICTKax U TKaHAX
OpraHu3ma

CIIOPTCMEHA MpHU CIIOPTCMEHA NPHU CIIOPTCMEHA MPHU 3anpeeHHbIX CIIOPTCMEHA MPHU
IpUEMe 3alpelIeHHbIX | PUEME 3aNpPELICHHBIX | pUeMe IIpernapaToB. npueme
Mpenaparos. rpenaparos. 3amnpeIeHHbIX 3anpeIeHHbIX

penapaToB. IpenapaToB.
YK-1.

Crocoben OCYHICCTBJIATD KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 HpOGHeMHBIX CI/ITyaI_II/Iﬁ Ha OCHOBC CUCTCMHOI'O ITIOAX0J4, BLIpa6aTLIBaTB CTpaTeruro ﬂeﬁCTBHﬁ

Cpencrsa onleHUBAHMSA
HNupukaropbl Kpurepuu oueHnBaHust pe3yJibTaToB 00y4eHUs
pe3yJIbTATOB 00y4eHHsT
AOCTHKEHUS "~
Texymmi | IIpomex.
KOMIIETCHIUHU HEY/I0BJIETBOPUTEJILHO | YIOBJIETBOPUTEIHLHO XOpo1Io OTJIMYHO
KOHTPOJIb | KOHTPOJb

NIK-YK-1.1. He ymeer: YacTtuyHo ymeer: Ymeer: YwMmeer tBopuecku u | CAPO 3a0
AHanusupyer aHaJIU3UPOBAThH aHAJIM3UPOBATh aHAJIU3UPOBATh YBEPEHHO 3JIP
poOJIeMHYIO XUMHUYECKHUE TEKCThI, | XUMUYECKHE XUMHUYECKHE aHaJIN3UPOBATh KuP
CUTYaLIMIO KaK CUCTEMY, | JAeNaTh JIOTUYECKUE TEKCTBI, IeJ1aTh TEKCTbI, IeJ1aTh XUMHUYECKHE TECT
BBISBJISIS €€ BBIBOJIbI U3 JIOTUYECKHE JIOTUYECKHE TEKCTBI, IEJ1aTh
COCTABJISIFOIIUE U CBSI3U | PE3YJIbTaTOB BBIBOJIbI U3 BBIBOJIBI U3 JIOTUYECKHE
MEX1y HUMH. AKCIIEPUMEHTA, pE3yJIbTAaTOB pe3yNIbTaToOB BBIBOJIBI U3
NIK-YK-1.2. pacdyerTa; IKCIIEPUMEHTA, IKCTICPUMEHTA, pe3yIbTaTOB
Omnpenensier mpoOeNbl B | yCTaHABIUBAThH pacuera; pacuera; HKCIIEPUMEHTA,
uHbopMaluuy, IPUYUHHO- YCTaHABIIMBATh yCTaHaBJIUBATh pacuera;
HE00X0IMMOH 715t CJIEJICTBEHHBIE U NPUYHHHO- IPUYHHHO- yCTaHABIIMBATh
peIICHUs TPOOJIEMHON | MEXIPEIMETHBIE CJIEJICTBEHHBIE U CJIEICTBEHHBIE U MIPUYUHHO-
CUTYalluu, U CBSI3M; MOJIB30BAThCSl | MEXKIIPEIMETHBIE MEXIPEIMETHBIE CJIEJICTBEHHBIE U
POCKTHPYET MPOLECCH | y4eOHOU, HaAy4HOH, CBSI3H; CBSI3H, MEXMPEIMETHbIE
110 UX YCTPAHEHHUIO. HAy4YHO-TIOMYJISIPHOM | MOJIB30BATHCSA 10JIb30BATHCS CBS3H;
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HNIK-YK-1.3.
Kpurnuecku oneHnBaeT
HaJICKHOCTh
HCTOYHHKOB
uHpopmanuu, padboraer
C IPOTHBOPEYNBON
uHpopmanuei u3
Pa3HBIX HCTOYHUKOB.

NJK-YK-14.
PazpabarsiBaer u
COZIePKATEIBHO
apryMeHTHPYET
CTPATEeruio peleHus
po0JIEMHOM cUTyaluu
Ha OCHOBE CHCTEMHOTO
u
MEKIUCIUTUTMHAPHBIX
MOJIXO/IOB.

HNAK-YK-1.5.
Hcnons3yeT 10oruko-
METOJI0JOTUYECKUIA
WHCTPYMEHTApUM 1151
KPUTHYECKOW OLIEHKU
COBPEMEHHBIX
KOHIICHIUH
dbunocodckoro u
COIMAIBHOTO
XapakTepa B CBOEH
MpeAMETHOM 00JIaCTH.

JUTEPATYPOU, CEThIO
Nurepner ais
npodeccuoHanbHOM
JIeATETLHOCTH.
BBIJICJISITh B MOJIEKYJIE
pPEaKIMOHHbIE
LEHTPBHI,
MIPOTHO3UPOBATH
CBONCTBa
OpraHUYECKUX
COECIUHEHUN U UX
MOBEJICHUE B
KOHKPETHBIX
YCIOBUSIX
OKPYXaIOIIeH Cpepl
Y ’KUBOTO OpraHU3Ma;
BBIOMPATH
palMoHaIbHbIE
MOAXOBI K
uaeHTU(DUKAIIH U
YCTaHOBJICHUIO
CTPOCHUS
OpraHNYeCKHUX
coenvHeHUH Ha Oa3e
XUMUYECKUX U
(UBUKO-XUMHYECKUX
METO/I0B B MEMIINHE;
MOJIb30BATHCSA
y4eOHOMU, HAYYHOH,
Hay4HO-IIOIYJIIPHON
JIUTEPATypPOH, CEThIO
WHTepHeT miisd noucka
HOBBIX METOJUK U

y4eOHOMU, HAyIHOH,
HAy4HO-
MOMYJISIPHOM
JIUTEPATYpOH,
cetbto MHTEpHET
JUISL
npodecCuOHAIbHON
JIeATETLHOCTH.
BBIJIETISITH B
MOJIEKYJIE
peaKIuOHHbIE
[IEHTPHI,
MIPOTHO3UPOBATH
CBOIICTBa
OpraHNYeCcKHUX
COEIMHEHUH U UX
MOBE/ICHNE B
KOHKPETHBIX
YCIIOBUSAX
OKpYyXarouen
Cpellbl U KHUBOTO
OpraHu3Ma;
BBIOMPATH
parrioHaIbHbBIE
MOJIXOJIBI K
UACHTU(DHUKAIIIY U
YCTaHOBJICHUIO
CTPOCHUS
OpraHNYeCcKHUX
COEIMHEHUH Ha
0a3e XUMHUYECKUX U
¢busuko-
XUMHUYECKHX

y4eOHOH, HAyYHOH,
Hay4HO-
MOMYJISIPHOM
JIUTEPATYPOH,
cetbto UHTEpHET
TUTST
npodecCuoHaNTbHON
NESATEIbHOCTH.
BBIJICTISITH B
MOJIEKYJIe
peaKunOHHbIE
LIEHTPHI,
MIPOrHO3UPOBATh
CBOMCTBA
OpPraHUYECKUX
COEIMHEHHI U UX
MOBE/ICHHE B
KOHKPETHBIX
YCIIOBUSX
OKpYKaroleun
CpEeJIbl U KUBOTO
OpraHu3Ma;
BBIOWpATh
paroHaIbHbIC
MOJIXOJIBI K
UICHTU(DUKAIIT 1
YCTaHOBJICHUIO
CTPOCHUSA
OpPraHUYECKUX
COEMHEHHI Ha
0a3e XUMHUYECKUX U
¢buzuko-
XUMHYECKHX

MTOJIb30BaThCS
y4eOHOM, HAyYHOM,
Hay4HO-
MONYJIAPHOM
JIUTEPATypoOi,
ceTblo MHTepHeT
ISt
npodecCHoHATBLHOM
JIeSITCIIbHOCTH.
BBIJICIISTH B
MOJICKYJIC
PEaKIMOHHbIE
IIEHTPHI,
MIPOTHO3UPOBATH
CBOMCTBA
OpraHUYECKUX
COECIUHEHUN U UX
TOBEJICHUE B
KOHKPETHBIX
YCIOBUSIX
OKpYXaroIiei
Cpeabl U KUBOTO
OpraHu3Ma;
BBIOMpATh
paroHaIbHbBIC
MOIXO0JIbI K
UIeHTU(UKAITIN U
YCTaHOBJICHUIO
CTPOCHUS
OpraHNYECKHUX
COeIUHEHUN Ha
0a3e XUMHYECKHX U
(hu3uKo-
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METO/IOB,
HANPaBIICHHBIX HA
OXpaHy 3JI0POBbsI
rpaXkJaH B
npodecCuoHAIbHON
JESITCIIbHOCTH.

METOJIOB B
MEIULINHE;
I10JIb30BaThCS
y4eOHO, HayYHOH,
HAy4HO-
MONYJIAPHOM
JIUTEpPaTypoi,
ceTblo MHTEpHET
JUIsl TIOUCKA HOBBIX
METOJIUK U
METOJIOB,
HaIpaBJICHHBIX Ha
OXpaHy 310pOBbS
rpax/iaH B
npodecCuoHAIbHON
JESTEIIbHOCTH.

METOJIOB B
MEULIMHE;
I10JIB30BATHCS
y4eOHOW, HAyYHOH,
Hay4HO-
MIONYJIAPHOMN
JINTEPATypoil,
ceTblo MHTEpHET
JUISL TOMCKa HOBBIX
METOJIUK U
METOJIOB,
HaIpaBJICHHBIX Ha
OXpPaHy 3710pOBbs
rpaXx/1aH B
npo¢eCcCHOHATBHON
NESTEIIbHOCTH.

XUMHUYECKHUX
METO/IOB B
MEIUIINHE;
MI0JIb30BATHCS
y4eOHOMU, HAYIHOH,
Hay4HO-
MOMYJISIPHOM
JIUTEPATYpOH,
cetbto HTEpHET
JUTSI TIOUCKA HOBBIX
METOJIUK U
METO/IOB,
HaIpaBJIEHHBIX Ha
OXpaHy 3/10pOBbs
rpax/aaH B
npodecCHOHATBLHOM
JIeSITEJIbHOCTH.
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4. KoMIJIEKT KOHTPOJIbHO-OLEHOYHBIX CPEICTB M0 JUCHHILIHHE
XUMUA

BOITPOCHI K 3AUYETY C OIIEHKOM

1. PactBopbl. CrnocoObl BBIpaKEHHMsS KOHLEHTpPAIlMM pacTBOPOB: MaccoBas OIS
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs, MOJISUIbHAS, SKBUBAJIEHTHAs (HOpMasbHAasl) KOHLIEHTpAIUH
pacTBOpOB.

2. TepMmoauHamMHKa UM MEXaHHW3M O0pa30BaHUSA pacTBOpPOB. PacTBopuMoOCTh. 3aBHUCHMOCTH
PacTBOPUMOCTH OT pa3IHyYHBIX (pakTOpoB. HackIeHHBIN, HEHACBILIIEHHBIH PACTBOPBHI.

3. KomnuratuBHble CBOMCTBa pacTBOPOB. I[loHMMKEHHME MaBIEHWS HACBHIIMIEHHOTO IMapa Haj
pactBopoM. 3akoH Payis u cnencteus u3 Hero. [loBblieHne TemnepaTypbsl KUIEHUS U IOHUKEHHUE
TEMIEPATypbl 3aMep3aHusi PacTBOPOB IO CPAaBHEHHIO C YUCTHIM pactBoputreneMm. Dusmueckuii
CMBICJT 30YJITMOCKOTUYECKON U KPUOCKOITMYECKOW KOHCTAHT.

4. Iudpodysus u ocmoc. [loHsTe o mnoaynpoHunaeMbix MemOpaHax. OcMoTHueckoe
nasnenue, 3akoH Bant-I'odda. buomormueckas ponap ocmoca. OcMoTHUYECKOE JaBiIEHUE,
OCMOMOJIIDHOCTh ~ IU1a3Mbl  KpoBU. (OCOOEHHOCTHM  KOJUIMTATUBHBIX  CBOMCTB  pacTBOpPOB
M1eKTpoiuToB. M3oToHmueckuil ko3dduuument. M3o-,rumep-, TMOOTOHUYECKHE pPACTBOPHI, HUX
IpUMEHeHue B MenuuuHe. ['emonus, mia3moins, 3H10-, 3K300CMOC, OCMOTUYECKUE «KOH(DIUKT» U
«ILOKY.

5. OcHOBBl XuUMHUYECKOW TepMOAUHAMUKH. OCHOBHBIE TOHSTHUS: DSHEPrus, cCHCTEMa —
OTKpBbITasi, 3aKpbITas, U30JIMPOBAHHASA; IapaMETPbl CUCTEMbl — WHTCHCHBHBIE U DKCTCHCHBHBIE;
BHYTPEHHSISI SHEPrusi CHUCTEMBbl, (PYHKLIHMHU COCTOSHHUA, padoTa, TEIIoTa. DK30TEPMUYECKUE U
9HAOTEPMUUYECKUE PEAKIINH.

6. ®opmynmupoBku niepBoro 3akoHa TJ[. Durtanenus. CTangapTHas dHTAIBIHS 00pa30BaHUS
BenlecTBa. 3akoH l'ecca m cnencrtBua u3 Hero. Bropout 3akon TJI. Ourponusa. Hampasnenue
CaMOTIPOU3BOJILHOTO MPOTEKAHUS pEaKIIUM.

7. CBoOonHas sHeprust ['mO6ca. DHTaNpOMMHBIA W SHTPONMMHBIN (hakTopel YpaBHEHHE
U30TepMbl — CBA3b CBOOOAHOM HsHepruu ['mb0Oca ¢ KoHCTaHTOH paBHOBecus. OcoOeHHOCTH
TEPMOJIMHAMUKH OMOXMMHUYECKUX MPOLECCOB. DK3IPrOHUYECKUE U SHAIPrOHUYECKHE MPOLECCHI.
[TpuHIUT SHEPTETUYECKOTO CONPSHKEHUS OMOXUMUIECKAX PEAKITHIA.

8. OcHOBBI XMMHUYECKON KMHETUKH M Kartanu3a. CKOpoCTh peakuuu. 3aBUCUMOCTb CKOPOCTHU
peakuuy OT KOHILIEHTpAIMM — 3aKOH JEMCTBYIOIIMX MAacC, MOJIEKYJSIPHOCTh U MOPSIOK peakiuu,
peaKLuy NepBOro NOopsaKa.

9. 3aBUCHMOCTh CKOPOCTH peakiuu oT Temreparypsl. [IpaBuino Bant-T'odda, ypaBHeHue
Appennyca. OHeprus aktuBauuu. Karanutuueckue peakiuu. ['OMOreHHBI M TI'€TEpOTEHHBIN
katanu3. KatamuzaTopbl, WHTHOUTOpPHI, (epMEeHTH. MeXaHu3M JCWCTBUS KaTajau3aropa B
reTepOreHHOM KaTanuse. DOTOXUMUYECKUE PEAKIINH.

10. Xumuueckoe paBHoBecue. Koncranta u cmemenne paBHosecus. [Ipunnumn Jle [larense.

11. PacTBOpBI 2JIEKTPOJIMTOB. OIEKTPOJIUTHUYECKas Auccouuanus. Teopus AppeHuyca.
Crenenp nuccormanuu. CuibHbIE W crnaOble SJeKTPONMUTHL. M30ToOHMYECKHi K03 UITMEHT.
CunpHbIe EKTPOJINTEL. AKTUBHOCTD 3JIEKTPOJIUTA.

12. Monnas cuma pactBopa. CrnaOble 2IeKTpoyMThl. KOHCTaHTa AWCCOIUAITMM CIIA0BIX
KUCJIOT U OCHOBaHMHU. 3akoH pa3basinenus OctBanbia. MonHoe npousseneHue Bojbl. BonopoaHsiit
nokasaresnb. Peakuust cpesibl B clladbIX KUCIOTaX U OCHOBAHUSX.

13. T'unponus coneit. OnpeneneHue peakuy cpenbl B pacTBopax coneld. [Iporonurnyeckue
PaBHOBECHS COIPSLKEHHBIX KMCIIOT U OCHOBAHUM B PaCTBOPAx COJIEH, MOABEPTatOLINXCs THIPOIIU3Y.
Teopun KuCIOT M OCHOBaHMi: NpoTONMTHYECKass Teopust bpencrena u Jloypu M 3neKTpoHHas
teopus JIprouca.

14. Bbydepnbie pactBOpsl M cymHOCTh OydepHoro  neiictBusi. Pacuer pH OydepHbix
pacTBOpPOB. VYpaBHeHue I'ennepcona-I"accenpbaxa. Bbydepnsie CHUCTEMBI KpPOBH.



I'uapokxapOoHaTHasi, arieraTHasi, aMMuayHasi, ocharnas OypepHble CUCTEMBI.

15. bydepnas emxoctb. PaBHOBecuss B reTeporeHHbIX cuctemax. llpousBenenue
pacTBOPUMOCTH. Y CIIOBUS 00pa30BaHMs U PACTBOPEHUS OCAIIKOB.

16. Ctpoenne atoma. OCHOBHBIE NOJIOXKEHUS COBPEMEHHOW MOJEIHM CTPOCHHSI aToMa —
KOPIYCKYJISIDHO-BOJIHOBass ~ NPUpPOJA  IEKTpPOHA, ypaBHeHHWe aAe  bpoiuid,  npuHOUN
HeonpeaeneHHocTH [ eizenoepra. [loHsATHS 25IeKTpOHHOE 00J1aK0, OPOUTAITD.

17. KBaHTOBBIE 4MClA, XapaKTEpUCTHKA, 3HaueHus. [IpuHIMN HaMMEHBLIEW SHEPrUu.
[Mpunnun [Maynu, npaswio ['yaaa, mpaBuna KineukoBckoro. DnekTpoHHas u rpadudeckas hopmyia
aToma. s-, p-, d-, f- 2JIeMeHTBI, BaJICHTHBIE SJIEKTPOHBI, CTENEHb OKuCIeHUs. OCHOBHOE W
BO30Y>KJIEHHOE COCTOSIHHE aToMa.

18. Ilepnoanueckuii 3akoH u cuctema /[.J1. Menneneesa.

19. Xumuueckas cBsi3b U cTpoeHue Mojekydn. IIpupona xumnueckoin cBsi3u. MoHHas CBS3b.
Kpurepnii o6pazoBanus nonHoi cBsi3u. KoBaneHTHas cBs3b. MexaHU3Mbl 00pa30BaHUs: OOMEHHBIN
U JOHOpHO-aknenTopHsid. [lonspHast u HenomsipHas cBs3b. [loygpHbIE U HEMONSAPHBIE MOJEKYJIBI.
JunoneHblii MOMeHT. CBOMCTBA KOBAJIEHTHOM CBS3M - JUIMHA M 3HEPIUs CBS3H, HACBHIILIAEMOCTH U
HaIpaBJIEHHOCTb.

20. o-, - cBsa3u. ['ubpuauzanus opoOuraneil. [loHaTHE O COBpPEMEHHBIX TEOPHSIX CBS3EH -
metone BC u metone MO. Metannuueckas cBsizb. BonopoaHast cBsi3b.

21. Xumusi OMOreHHBIX 37eMeHTOB. [loHATHE OMOreHHOCTH 31eMEHTOB. Makpo- U MHUKpO-
3JIeMEHThI opranusmMa. JKu3HeHHO HeoOXouMble (HE3aMEHUMBIE) SJIEMEHTHI.

22. KowmmuekcHble coenuHeHus. CTpoeHue KOMIUIEKCHBIX coeauHeHud. (OCHOBHbBIE
nojioxkeHus: Teopun Bepuepa. Knaccudukanus kxomiuiekcHbIX coenuHeHuil. Homenknarypa.
VY CcToNYMBOCTh KOMIUIEKCHBIX coequHeHni. KoHCcTaHTa yCTOMYNBOCTH.

23. OKHCIHUTENHbHO-BOCCTAHOBUTENBbHBIC Mporecchl. CTeneHb oOkuciaeHus. OKHUCIUTENH u
BOoCCTaHOBUTENU. Meronbl cocraBiieHuss OBP. Meton nonypeakiuii. D1eKTpOAHbIE TOTEHIIAABI,
CTaHJIAPTHBIA JJIEKTPOAHBIN MOTEHIMANA. MeXaHu3M BO3HUKHOBEHHS. [[BOWHOW 3IEKTpUYECKUN
CJION.

24. ®opmyna HepHcTa. YcTpoHCTBO TrajbBaHUYECKOTO 3JIeMEHTa. BOMOpOAHBIN 3IEKTPO.
Pan nanpsbkenuit MeramuioB. OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIE ITOTEHIMAIBI PENOKC-CUCTEM.
Kpurepun camonpousBonbHoro mnporekanuss OBP. VYpasnenne Hepucra-Ilerepca. 3/1C
raJIbBAaHUYECKUX 21eMEeHTOB. [loTeHnuromMerpuueckoe onpeneiaeHre pH BOIHBIX pacTBOPOB.

25. TloBepxHOocTHBIE siBIeHUSA. [lOBEpXHOCTHOE HATSHDKEHHE, €ro BO3HUKHOBEHHE W
3aBHCUMOCTh OT Pa3IMuYHBIX (PAKTOpOB. AJNCOpOLUS HA TpaHMLE KUIKOCTb-Ta3 [lonoxutenbHas u
oTpuIaTenbHas agcopouus, Ypasuenue ['nboca.

26. IloBepxHoctHas aktuBHOCTh. [IAB u I[IMB. AxncopOuusi Ha rpaHuile pacTBOp - TB.
BeriecTBo. M3oTepMmer ancopommu Jiearmiopa u @peitaamuxa. A6copOnus.

27. JlucnepcHble (KOJUIOMJHBIE) CHUCTEMBI M WX CBOicTBa. JlucmepcHbIe CHUCTEMBI M UX
kinaccupukanus. llodydeHne KOJJIOWIHBIX pacTBOpOB. JIMCIIEPCHOHHBIE W KOHJCHCAIMOHHBIC
METO/BI.

28. OuucTtka KOJUIOMIHBIX pAcTBOPOB: MAHAJH3, OJCKTPOIUAIN3, YIbTPapUIbTPAIUS.
OnTuueckue cBoiicTBa: omanecueHiys, sbdexkr Tunnansa, okpacka. MoneKyIsIpHO-KUHETHYECKHE
CBOMCTBA 30J1el. DneKkTpuyeckue cBoiicTBa. CTpOCHHUE KOJIIIOUIHON YaCTHUIIHI MULICIUTHI.

29. UsbuparenbHas ancopOmus. [IpaBumo ®PasHca — Ilaneta. Bo3HMKHOBEHHE TBOWHOTO
anektpudeckoro ciost ([ADC) ma rTpanune pasgena gucnepcHas ¢asza — JUCTIepCHas cpena.
CenMMEHTAllMOHHAsT M arperaTMBHAs yCTOMYMBOCTh KOJUIOMJHBIX cucteM. Koarynsuus
KOJUIOMJIHBIX pacTBOpoB. DakTopbl, BbI3bIBaIOLIME Koaryiasuuto. [lopor koarymasuuu u
KOaryJIHpyoIas ClIoCOOHOCTh AJIEKTPOIIUTA.

30. [IpaBuno lynbue-I'apau. JInorpomnHsie psaasl. OcoObIe ciiydan KOAryJIsSIIUKN: TIepe3apsiaKa
30J1, B3aUMHAs KOAryJsilus, JEHCTBHE CcMecu dJeKTpoiuToB. KosulompgHas — 3amura,
buonoruueckoe 3HaueHne KOAryJysiUK, NENTU3ALUU U KOJUIOUAHON 3alIUTHI.
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KOMILIEKT TECTOBBIX 3AJIAHUM
O JNCIUITJIMHE XUMMU A

HTorosoe TectTupoBaHme Mo BceM pasjeiamM
(K 3a4eTy C OLEHKOI1)

1. PacTBOpuTENH — 3TO KOMIOHEHT, arperaTHOE COCTOSTHIE KOTOPOTo MpU 00pa30BaHUU pacTBOpa:
1) He u3meHsercs;
2) u3MeHseTcs;
3) KOHIEHTpanus KOTOPOTO B pacTBOpe OOIIbIIIE;
4) KOHLIEHTpAIUsI KOTOPOTO B PACTBOPE MEHBIIIE.

2. PacTBOpeHHOE BEIIECTBO — 3TO KOMIIOHEHT, arperaTHOe COCTOSIHWE KOTOPOTro Mpu 00pa3oBaHUU
pacTBopa:
1) MOXeT He U3MEHATHCS;
2) u3MeHsercs;
3) KOHIEHTpauus KOTOPOTo B pacTBOpe OOJbIIIE;
4) KOHUEHTpalLusi KOTOPOro B paCTBOPE MEHBDIILIE.

3. @opmyJia Il pacyeTa MacCOBOM 107U pacTBOpa:

m
1) W —__6-6a ;
mp—,m
m
2) W — 6-6a ;
mp— pa
n
3) W —__6-6a ;
mp— pa
m 6- 6a >ﬁfl/l- pa
4) W= g
100 %
m
5) W — 6-6a .

p-pa p- pa

4. ®opmyiia A7 pacyeTa MOJIIPHON KOHLEHTPALMK YKBUBAJIEHTAa pacTBOpA:

n
1) CJKS(X) - JKE8 ;
Vp— pa
2) C, (X) ==,
3) € (X) = :
F(X) XM (X)),
4) C)K({(X) =n3/\'6’ me-eu;
5) CJK(f(X) :L'

p- pa p- pa
5. DOynHOCcKOMMYECKOW KOHCTAHTOW Ha3bIBACTCS:

1) noBsbllIEHHE TEMIIEPATYPbl KUIIEHUS, KOTOPOE IPOUCXOIUT MPU PACTBOPEHHUH 1 MoJIs
BemiectBa B 1000 r pactBopurens;
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2) NOHW)XEHHE TEMIIEPATypPbl KUIIEHUS, KOTOPOE MPOUCXOAUT IIPU pacTBOPEHUHU | Mos
Bemectsa B 1000 r pactBopuTens;

3) noBBILIEHHE TEMIIEPATYPbI KUIIEHUS, KOTOPOE TPOUCXOIUT MPU PACTBOPEHHUH 1 MoJIs
Bemectsa B 100 r pactBopurens;

4) TOHMXEHHE TEMIIEPATypbl KUIEHUsI, KOTOPOE IPOUCXOAUT IPU PACTBOPEHUH 1 Mo
BemiectBa B 100 r pacTBopHTENS.

6. Kprockonnueckast KOHCTaHTa — 3TO:
1) moHmxkeHue TeMIepaTypbl 3aMep3aHus OJHOMOJISIIBHOTO PACTBOPA AJIEKTPOJINTA;
2) TNOBBIIIEHHE TEMIEPATYPbI 3aMEP3aHUsI OJHOMOJISIIEHOTO pacTBOpPA HEJIEKTPOJIUTA,
3) moHMXEHHME TEMIEPATYPHI 3aMEP3aHUsI OJHOMOJIIPHOTO pacTBOpa HEJIEKTPOIIUTA;
4) noBbILIEHHE TEMIIEPATYPbI 3aMEP3aHUsI OJHOMOJISIPHOTO pacTBOPA AJIEKTPOJIUTA.

7. Ocmoc — 3T0:

1) OMHOCTOPOHHSISE  Au(dy3uss MOJEKYyJI pPacTBOPEHHOIO BEIECTBA  4epe3
MOJTYTIPOHHUIIAEMYIO MEMOpaHY;

2)  caMOMNpOM3BOJIbHASL OJHOCTOPOHHSA AU(PQPY3Us MOJEKYT PACTBOPUTENS dYepes
MOJTYIIPOHHUIIAEMYIO MEMOpPaHy B CTOPOHY OOJIBIIICH KOHIICHTPALINN;

3) camompou3BOJIbHAs OJHOCTOPOHHSS IU(DPy3ust MOIEKYydT pacTBOPHUTENsS uepe3
MOJTYTIPOHHUIIAEMYIO MEMOpPaHy B CTOPOHY MEHBIIICH KOHIICHTPAIIHH;

4) OHOCTOPOHHSISE  Au(dy3uss MOJEKYyJ pPacTBOPEHHOIO BEIIECTBAa  4epe3
MOJTYIIPOHHUIIAEMYIO0 MEMOpPaHy B CTOPOHY OOJIBIIICH KOHIICHTPAIIHH.

8. [Ipn BBEJICHUU BHYTPUBEHHO TUIIEPTOHUYECKOTO pactBopa HaOJII01aeTCst
(0onucamy).

9. IIpn BBCICHUU BHYTPUBEHHO TUIIOTOHUYECKOTO pacTBopa HaOmronaeTcs
(0onucamy).

10. Yro u3yyaeT XuMudeckasi TepMOIMHAMUKA:
1) CKOPOCTH IIPOTEKaHUS XUMHUYECKMX [PEBpPALlEHUH M MEXaHU3Mbl OTUX
IIPEBPALLCHU;
2)  DHEpPreTMYecKHue XapaKTepUCTUKH (PU3MYECKMX M XHMHUYECKHUX IPOLECCOB U
CIIOCOOHOCTh XUMUYECKUX CUCTEM BBINIOJIHATH MOJIE3HYIO paboTy;
3) ycloBHsI CMEIIEHUS] XUMHUECKOTO PABHOBECHS;
4) BIMSHUE KaTaJM3aTOPOB HA CKOPOCTh OMOXMMHUYECKHUX ITPOLIECCOB.

11. IlepBblii 3aKOH TEPMOJUHAMUKH OTPAXKAET CBA3b MEXKIY:
1) paboToii, TeMIOTON U BHyTPEHHEN SHEPTUEH;
2) cBobomHO 3Hepruei [ mOOca, SHTATBIINEH U SHTPOITUEH CHCTEMBI;
3) paboToi M TEIUIOTOM CHUCTEMBI;
4) paOoToii U BHYTpEHHEN SHEpruei.

12. Yxaxute popmynnpoBky 3akona I'ecca:
1) TemnoBo# A3PPeKT peakuu 3aBUCUT TOJBKO OT HA4YaJIbHOTO M KOHEYHOT'O COCTOSHUS

CUCTEMBI U HE 3aBUCHT OT IIyTH PEaKILIHH;
2) TemijoTa, NOIJIONAeMas CHUCTEMOW INpH HNOCTOSHHOM OObeMe, paBHAa M3MEHEHUIO
BHYTPEHHEHN YHEPTUU CUCTEMBI;
3) TemuioTa, morjiomaeMasl CUCTEMON NMpU MOCTOSHHOM JIaBJICHUHU, PaBHA W3MEHEHHIO

OHTAJIBIINHU CUCTCMBI,
4) TETJIOBOM 3(1)(1)6KT p€aKiuu HE 3aBHCUT OT HAYAaJIbHOI'O MU KOHCYHOI'O COCTOSHHA

CHUCTCMBI, a 3aBUCHUT OT IYTHU PCAKIIHNU.
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13. Kakyro TepMOAMHAMHYECKYI0 (YHKIIMIO MOXKHO HCIIOJNB30BaTh JIsl  TpeACKa3aHus
BO3MOXHOCTM  CaMOIIPOM3BOJIBHOIO  INPOTEKaHUs MPOLECCOB B  JKUBOM  OpraHu3Me
(0onucamy).

14. CxopocCTh U3MepsIETCS] KOJTUYECTBOM BEIIECTBA, BCTYIAIOIIETO B PEAKIIMIO UM 00pa3yroIIerocs
B pe3ylbTaTe peakluu 3a €IUHHUIly BPEMEHH Ha €IUHHIC MOBEPXHOCTH paziena (a3 st
peaKkuuii:

1) TOMOTEHHBIX;

2) reTeporeHHbIX;

3) mpoTekaromux B ra3oBoi ¢ase;
4) mporekarmux B TBepAoHn (ase.

15. CkopocTh u3MepsieTCst KOJTMYECTBOM BEIIECTBA, BCTYMAIOMIETO B PEAKIINIO WIIH 00Pa3yomerocs
B pPe3yJIbTaTe peakiiy 3a €AUHUILY BPEMEHH B €JMHULIEC 00beMa JIIsl peaKIiu:
1) romoreHHOM;
2) reTeporeHHOMH;
3) Ha TpaHUIIe TBEPJOE TEIO — KUIKOCTh;
4) Ha rpaHuIle ra3 — JKUAKOCTb.

16. Kak ¢popmynupyercs npasuwio Baut-I'odda?

1) npu noBeiieHuu TemnepaTypsl Ha 10 rpagycoB CKOpPOCTh XMMHUYECKOW peakuuu
yBeJIUUYUBaeTcs B 2-4 pasza;

2) g OOJIBIIMHCTBA XMUMHMUYECKHUX PEaKUUi CKOPOCTh PEaKLUUU YBEIHYMBAETCS C
pPOCTOM TEeMIIEpaTyphl;

3) CKOpPOCTH peaklivy MNPONOPLUUOHANIbHA POU3BEIEHUIO KOHIIEHTPALIMI pearupyonmx
BEIIIECTB, BO3BE/ICHHBIX B CTENEHU, PAaBHBIE CTEXMOMETPUYECKHM KOX(PPHUIHEHTaM
peakuuu;

4) mnpu moHWXKeHUM TemnepaTypbl Ha 10 rpagycoB CKOPOCTh XUMHYECKOH peakiuu
yBenuuuBaercs B 2-4 pasa.

17. Ykaxute ypaBHeHHEe AppeHnyca O TEMIIEpaTypHON 3aBUCUMOCTH CKOPOCTH PEAKIIUHN:

1) k1+10 :g :
kl
LEd
2) k=A4> "7,
3) u=k>xC"XC";
E
4) u, =u, >¢".
18. B xaky1o cTopoHy Oy/eT cMeIIaThCsi paBHOBECHE TIPH MOBBILICHUN TEMIIEPATYPhl B CUCTEME!
N2 () + 3H2 © < 2NH3 () AH < 0?
(Oonucamy).
19. CormacHO NPOTOJUTHYECKONH TEOPUM, OCHOBAaHUE — 3TO
(0onucamy).
20. CornacHO IPOTOJUTHYECKON TEOPHH, KHUCIIOTA — 3TO (0onucamy).

21. CreneHb AUCCONMAIIMM B PACTBOPAX AJIEKTPOIUTOB — 3TO OTHOLIECHHUE:
1) aHanMTHYECKOI KOHIEHTPAIUU K aKTUBHOM;
2) aKTUBHOI KOHIIEHTpAIMH K aHAJTUTHYECKOM;
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3) oOmiero yuciaa MOJIEKYJI K YUCITY AUCCOLMUPOBAHHBIX MOJICKYJ;
4) ducnma MOJNEKYN JUCCOIMHPOBAHHBIX K OOIIEMYy YHCITy MOJIEKYJ SJIEKTPOJIHUTA B
pacTBope.

22. KoHcTaHTa TUCCOIMAINU ClIaboro 3JIeKTPOIUTa He 3aBUCHT OT:
1) mpupOIBI ANEKTPOIINTA;
2) mpUpOIBI PACTBOPUTEIIS;
3) KOHIIEHTpAIUH AJICKTPOJIUTA;
4) TeMmeparyphl.

23. CreneHb ruapon3a 3aBUCUT OT: a) KOHIIEHTPALIUU CONK; 0) TEMIEpaTyphl; B) MPUPOABI COIH; T)
pH cpenpr.
1) a,B, T
2) a, 0, B;
3) a,0,T;
4) a, 0, B,T.

24. CreneHb TUAPOIIN3A C YBETUICHUEM TEMIIEPATYPBI (0onucamy).

25. Kakue u3 mepedrcieHHbIX CONPSDKCHHBIX KHUCIOTHO-OCHOBHBIX Tap 00samatoT OygepHbIMU
CBOMCTBaMHU:
1) Na"/NaOH;
2) CH;COO" / CH;COOH;
3) CI"/ HCI;
4) HCO37/C02;
5) HPO427/H2PO47.

26. ®ocdartnas OydepHas cuctema IeHCTBYET:
1) B mia3sme KpoBw;
2) B IUIa3Me KPOBU U BO BHYTPEHHEHN CpeJie SpUTPOLUTOB;
3) BO BHYTpPEHHEH cpejie 3pUTPOLIUTOB.

27. 'emorno6uHoBas OydepHast cuctema AeUCTBYeT:
1) B mua3me KpoBu;
2) B mja3Me KpOBH U BO BHYTPEHHEH Cpefie S)pUTPOLIMTOB;
3) BO BHYTpPEHHEU cpejie I)pUTPOIIUTOB.

28. B xakux coeTMHEHMSIX MOJIsIpHasi KOBaJIEHTHAs! CBSI3b?
1) KCI;
2) Br;
3) HBr;
4) CaBry;
5) Py0s.

29. Monekynbl, KAKUX U3 MEPEUNCICHHBIX COSIMHEHUN MOTYT COETUHATHLCS 3a CUET BOJAOPOIHON
cBs3u?

1) BeHy;

2) HQO;

3) CHa;

4) NaH;

5) SiH,.

39



30. BennunHy BbICHIEH MTOJIOKUTEIBLHON CTENEHU OKUCIIEHHSI 2JIEMEHTOB YKa3bIBAIOT:

1) HOMmep mepuona;

2) HOMep psna;

3) HOMep IpyIIIIbL;

4) MOpsIKOBBIA HOMED.

31. Cpeau mpUBEICHHBIX AJIEKTPOHHBIX KOHPUTYpaIMid yKa)KuTe BO3MOKHBIE:

1) 1p%
2) 3p';
3) 4p®;
4) 3f14,

32. Kakue yTBep:KA€HHUS SIBISIOTCS BEPHBIMU JJIs1 AIIFOMUHUSA?
1) 3apsin saapa +11;
2) YHUCIIO BAJICHTHBIX 3JIEKTPOHOB 3;
3) snektponHas Gopmyna 1s2s?2p®3s23p®3d3;
4) MakcuMasbHas BaJICHTHOCTD 2;
5) snektponHas popmyna 1s? 2s? 2p®3s?3p'.

33. Yemy paBHO MaKCUMaJIBHOE YUCIIO AIEKTPOHOB HA P-IIOypPOBHE

(0onucamy).

34. Kakoii JJIEMEHT SIBJSIETCS KOMIUIEKCO0Opa3oBareiem B xJiopodue
(0onucamy).
35. Maremaruueckoe Beipaxkenne Ky ([Cu(NH;)4]") umeer Bu:
N < ANH, | |
N AN
" [Cu2+_>{JVH3J4’
[cu M, I
3) Ky = rf
(Culwtt,), |
) K, =|cu* phve,}.
36. HazoBure »drmeMeHT —  KOMIUIGKCOOOpaszoBaTelh B MOJEKyJle BHTaMHHAa B,
(oonucamy).
37. OmnpenenuTe CTENEHb OKHUCJICHHUS IEeHTpaidbHOro aroma B coenuHennn [Pt(NH;3),Cly]:

(0onucamy).

38. Ompenenute B coenuuennu K,[NiCly] crernens OKUCICHHUS W THIT THOPUIN3AIUN [IEHTPATHHOTO

aToma (0onucamy).

39. lanpBanmveckmii  snemMeHT  [anmdns —  SkoOum

(0onucamy).
40. OKHUCIHUTEIBHO-BOCCTAHOBHUTEIBHBIM HA3bIBACTCS TIOTCHIIAAI:

COCTOUT

nu3 QJICKTPOJ0B

1) mnoTeHIMan, BO3HUKAIOIIMKA Ha TPAHMUIIE METaJUI-PAcTBOP, COJIEPKAIIMM KaTHOHBI

9TOro Meraluia,

2) TmNOTeHLHMaJ, BO3HMUKAIOIIMKA Ha TpaHUIE ABYX PACTBOPOB, COJCPXKAIIUX pPa3HbIC

KOHICHTpAMKU OJHUX U TEX KE€ MOHOB;
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3) moTeHIMas, BO3HHUKAIOMMK 1O 00€ CTOpOHBI MeMOpaHbl C HU30MpaTeIbHON
MPOHNIIAEMOCTBIO, PA3ACIIAIONIEH PacTBOPHI pa3HOil KOHIIEHTPAIINY;

4) mnoTeHIMAaJ, BO3HUKAIOIIUN HA IpaHUIC MHEPTHBIM METauI-pacTBOpP, COJEPIKAIIHMA
CONPSKEHHYIO OKHCITUTEIbHO-BOCCTAHOBHUTEINIFHYIO T1apy.

41. Peakmumn, B KOTOPBIX U3MEHSIOTCS CTEEHN OKHCJICHUS, Ha3bIBAIOTCS
(0onucamy).

42. Otava 3J€KTPOHOB COIIPOBOXKIAETCH:
1) moBbIlIEHHEM CTENIEHU OKUCIICHHUS;
2) He U3MEHsETCs CTEeNEeHb OKUCIICHUS;
3) moHmXkaeTcs CTeNeHb OKUCICHUS.

43. Katog — 3T0 37eKTpo, Ha KOTOPOM HJET PEaKIUs (0onucamy).

44. CormacHo cxeme TaIbBAHUYECKOTO DJIEMEHTA
Cd | cd?*||Cu?* | Cu
1) MenHbIi 37EKTPO SBISIETCS KaTOAO0M;
2) BNEKTPOHBI ABMXKYTCSI OT METHOTO JIEKTPOJa K KATOTHOMY;
3) B mporecce paboThI AIEMEHTa Ha SJIEKTPOAC OCAXKIACTCS KaIMUIA;
4) MeIb OKHCIISCTCS.

45. B ranpBaHNYECKUX IEMEHTaX IPOUCXOIAT IPOLECCHI:
1) mpeBpalieHHus XUMHUYECKON SHEPTUU B AIEKTPUUYECKYIO;
2) mpeBpalleHuss XUMUYECKOM SHEpIMH B MarHUTHYIO;
3) npeBpalleHus MEKTPUUECKON SJHEPTUU B MEXaHUYECKYIO;
4) mpeBpalieHUs XMMUYECKON SHEPTUH B MEXaHUYECKYIO.

46. IIpu paboTe raabBaHUYECKOTO AJIEMEHTA, COCTOSIIET0 M3 MEIHOTO U LIMHKOBOIO 3JIEKTPOOB,
norpyxeHHsix B 0,01M pactBopel ux cynab(haroB, Ha KaroAe OyAeT MpOTeKaTh peaxius,
YpaBHEHHE KOTOPOU NMEET BUA. ..

1) Cu**+2&8 = Cu%
2) Cu’-2& = Cu’';
3) Zn’-28 = Zn*;
4) In*+28 = Zn'.

47. AHOJ — 3TO BNIEKTPOJI, HA KOTOPOM HJIET pPeaKIIHs (0onucamy).

48. AncopOrus — 3T10:
1) HakormIeHWE YacTHI] aICOPOTHBA HA MOBEPXHOCTH aJcOPOCHTA;
2) HaKOIUICHUE YaCTHUI[ aJICOPOCHTA Ha TIOBEPXHOCTH aJCOPOTHBA,
3) HaKOIUICHUE YACTHI] aJicopOaTa Ha TOBEPXHOCTH aJICOPOTHBRA;
4) HaKOIUICHHE YaCTHII aJicopOara BHYTPHU aJICOPOCHTA.

49. A6copOrtus — 3T0:
1) oObemMHOE MOTJIoIeHHE Ta3000pa3HOTO BEIIECTBAa KOHICHCHPOBAHHOM (ha30ii;
2) mpolecc CMENIMBAaHUS MY COOOH pa3IMYHbIX I'a30B;
3) o0BEeMHOE TIOTJIONICHHE PACTBOPEHHOTO B )KHJIKOCTH BEIIIECTBA TBEPIOH (a3oif;
4) mpoiiecc CMEIIMBAaHUS MEKIY COOOH JIByX B3aUMOPACTBOPUMBIX JKUIAKOCTEH.

50. XemocopO1usi — 3TO Mpolecc U30UPaTETHHOTO HAKOIUICHUS! COPOTHBA Ha MOBEPXHOCTH WIIM B
obbeme copOeHTa:
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1) MPOUCXOASAIIMM 3a CYET XUMHUYECKOTO B3aUMOJCWCTBHUS M NPUBOIAIIMNA K
00pa30BaHMIO HOBBIX BEIECTB;

2) TpU KOTOPOM YacTUIIBI O0OMX B3aUMOJICHCTBYIOIIMX BEIIECTB HE TEPSIOT CBOCH
WHIUBUTyTHHOCTH;

3) TPOUCXOIAIIHIA 32 CUET CHII KYJIOHOBCKOTO B3aUMOJICHCTBHUS MEXKIY 3apsSKEHHBIMU
YaCTHUIIAMH, KOTOPBIE TIPU TOM HE TEPSIOT CBOCH MHIMBUAYaTLHOCTH;

4) CONpOBOXKAAMOIINNCA 00pa30BaHUEM HOBBIX COCIUHEHHH, KOTOpbIE HE O0pa3yroT
CaMOCTOSTENbHYIO (a3y.

51. ITo otHomenuro k H,O ITAB sBistoTcs:

1) Takuwe opraHMYeCKUE COCTMHECHUSI KaK CIIUPTHI, AMUHBI, KAPOOHOBBIEC KHCIIOTHI,

2) HaCBHIIICHHBIE M HEHACHIIIEHHBIC YTIEBOIOPOIbI;

3) apoMaTtuuecKue yrieBOJIOPOIbI;

4) HeopraHMYECKUE U OPTaHUYECKUE ITEKTPOIHUTHI.

52. I1o otHomenwuro k H,O I1MB ssnstoTcs:
1) ankaHBI ¥ [IUKIOAJIKAHBI,
2) CWIbHBIE HEOPTaHUYECKUE KUCIIOTHI;
3) couu U IIeNoYH;
4) MOHOCaxapubl.

53. Ilo otnomenuto H,O ITHB sBinsroTcs:
1) cosm a30THOM KHCIIOTHI,
2) CcOnM YKCYCHOM KHCIIOTHI;
3) 1III0KO03a;
4) caxaposa.

54. Crenenb I1UCTIEPCHOCTH — 3TO:
1) nuamerp yacTHIl TUCHIEPCHON (a3bl;
2) BenuuuHa, 0OpaTHas MONEPEYHOMY pa3Mepy YacTHIl JUCTIEPCHOH (as3bl;
3) cymmapHas IIoIaab MOBEPXHOCTH YACTHUIL JUCTIEPCHOM (pa3sbl;
4) obmas Macca 4acTHIl JUCTIEPCHOM (pa3bl.

55. KpoBb — 310!
1) 3075;
2) renb;
3) WCTHUHHBIN pacTBOp;
4) smynbcus.

56. Cuctembl, B KOTOPBIX BEIIECTBO MUCHEPCHOM (Da3bl HAXOAUTCSA B BHUAE OTICIBHBIX MOJEKYII,
Ha3bIBAIOTCS:

1) MCTUHHBIMH PacTBOPaMHU;

2) KOJUIOUJIHO-IUCTIEPCHBIMU CUCTEMAMU;

3) rpyOoaucCnepCHBIMU CUCTEMaMHU.

57. Kakoe arperaTHoe COCTOSIHME AMCIIEPCHON (pa3bl B CyCHEH3USX

(0onucamy).

58. Kaxkoe arperaTHoe COCTOSIHHE JUCIIEPCUOHHOU cpenbl B 3MYJIBCHUAX
(oonucamy).

59. Kakoe arperaTHoe COCTOSIHUE JMCIIEPCUOHHOM cpeabl B CYCHEH3UX
(0onucamy).
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60. Kakoe arperatHoe cCOCTOSIHME AUCIEPCHUOHHOM Cpebl B TyMaHe

(Oonucamy).

@®opMupyeMble KOMIIETEHUMH (KOAbI)

Howmep TecTtoBoro 3axanus (Bapuanr 1)

OIIK-3

1-30

YK-1

31-60
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BOITPOCHI IJI5A 3BAIHUTHI IABOPATOPHBIX PABOT
o JMCIUIIVIMHE «XUMMU S

Pazgen 1. Leap u 3anauun Kypca. BBenenue B 0011y10 XUMHIO

Pa3nes 2. PactBopsl

JlabopaTopHnasi padora 1.
[Ipurorosnenue pacTBopa XJIOPHIA HATPHUS C 3aJaHHON MacCOBOM JTOJIEH.

Bomnpocsl no teme:
1. Kakue crioco0bl BeIpaskeHHsI KOHIIEHTPALUU pacTBOPa CYIECTBYIOT?
2. Yro takoe TuTp pactBopa? Uem OH OTIHYAETCs OT IUIOTHOCTU?
3. B xakux eauHMIAX BbIpa)acTcs MAaccoBas J0JIs, MOJISIpHAsl, MOJISUIbHAs KOHLIEHTPALUs,
TUTpP?
4. Yto coboii mpeACTaBIsIOT HACBIIIIEHHBIN, HEHACBIILICHHBIA PacTBOPHI?
5. YTo Takoe pacTBOPUMOCTb, U OT KaKUX (PaKTOPOB 3aBUCUT?

Pa3znen 3. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHUA XMMHYECKUX IPOLECCOB.

JlabopaTopHasi padora 2.
Omnpenenenue YHTATBINN HEUTpaTU3aIHH

Bonpocs! no reme:
1. Uto Ha3bIiBaeTCs TEIIOBBIM 3 pexTom mporiecca?
2. Kakyro QyHKIIMIO COCTOSHUS Ha3bIBAtOT dHTaNbIHEi? KakoBa ee pa3MepHOCTH?
3. Chopmynupyiite 3aKoH ['ecca 1 CIeACTBUS U3 HETO.
4. Kakue mporecchl MOTYT COIPOBOXKAATHCS TeMIoBbIMH 3¢ dexkramu? Kakue xumuueckue
peaKkLnu Ha3bIBAIOTCS 3K30-, SHA0TepMUUeckuMu? IIpuBennre npumMepsl.

. Uro Ha3bIBaeTCs CTAaHAAPTHOM TeruloTol (3HTanbnueil) oOpasoBanus? Kakue cBoiicTBa
MOKHO OXapaKTepu30BaTh, 3Hasl 3Ty BenuuuHy? Kakue ycinoBus NPUHATO Ha3bIBaTh
CTaHJapTHBIMU?

6. [lonsitue suTponuu. B uem cyTh Il Hayana TepMOAMHAMUKH.

7. Kak MeHsieTcs SHTPONMS NIPU Pa3InYHbIX NpoLeccax?

8. DHTPONMIHBIN U SHTATBIIMUHBIN (aKTOPHI poreccoB. DHeprust [ mooca.

9

1

W

. KaxkoBo ycnoBue caMonpon3BOIbHOIO IPOTEKAHUS ITPOLECCOB?
0. B 4eM CyTh 3HEPreTHYECKOTO COMPSHKEHHSI OMOXMMUYECKUX PEaKIuii?

JlabopaTopHas padora 3.
3aBHCHUMOCTbH CKOPOCTH PEAKIIUU OT PA3IUYHBIX (PAaKTOPOB.

Pacuernl u 3apaHus:

a) PaccumTaiite yCIOBHYIO CKOpPOCTh NPOTEKAaHUS PEAKIHH JUIsi KaKJIOTO OIBITA II0
dbopmyne: v, = 1/t, rae t - Bpems peakliuu B CEKyHAaXx.

0) IlocTpoiiTe rpaduK 3aBUCUMOCTH CKOPOCTH PEaKIIMH OT KOHIICHTPAIIUH Pearupyronx
BEIIIECTB, IJIe HA OCH a0CIIMCC OTJIOXKHUTE YCIOBHYIO KOHIICHTPAIIMIO PAcTBOpA, a HA OCH
OpIMHAT — YCIOBHYIO CKOPOCTh PEaKIIUU.

B) [Ipoanamm3upyiite rpaduk © cIenaiiTe BBIBOJ O 3aBHCUMOCTH CKOPOCTH PEaKIuU
OT KOHIIEHTPAIIUU OJTHOTO M3 PEarcHTOB.
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r) Borunciaure mno mnpaBuiny Bant  Todda TemmeparypHbiii KOOPOHUIMEHT CKOPOCTH

pEaKIUH .

Bomnpocel o Teme:

—_—

bW

O 0 I

. UTo mospa3zyMeBaroT Mo CKOPOCTHIO XUMUYECKOU peaKun?
. OT xakux $aKkTOPOB 3aBUCUT CKOPOCTh XUMUYECKON PEaKIUu?
. UTo Takoe MOJIEKYJISIPHOCTb, MMOPSAOK PEaKITUN?
. Chopmynupyiite 3aK0H JEHCTBYIOMIUX MacC.
Uro Takoe peakuus HysneBOro mnopsnka? KakuMm KUHETHYECKUM  ypaBHEHUEM
ONMUChIBaeTCs?
Kak 3aBucut ckopocts peakumu OT Temmeparypei? @opmynsr  Bant-T'opda u
AppeHnyca.
. UTo Takoe 3Heprusi akTUBaIUK?
. UeM xapakTepusyercs COCTOSIHUE XMMUYECKOTO paBHOBECHS?
. Chopmynupyiite mpuniun Jle-Illatense.

Pa3nen 4. PapHoBecusi B paCTBOPax 3JIeKTPOJIUTOB

JlabopaTopHas padorta 4.
Honnsie, rereporeHHbIE paBHOBECHS B PACTBOPAX AJICKTPOJIUTOB.

Bomnpocsl no teme:

1.

R ENIS I\

5
6
7.
8
9
1

Kaxkue snextponuTsl Ha3biBatoTCs cuiibHbIMU? [IpuBeuTe npumepsl.

. UTo Takoe MOHHAas CUJIa pacTBOpa, aKTUBHOCTh, KO3()PPUIIMEHT aKTUBHOCTH.

. Kakue anexTponutsl oTHOCAT K cnadbiM. [IpuBeauTe npumepsl.

. KoncranTe qucconmarum cinadbbix KUCIoT U ocHoBaHuM. [IpuBenurte Boipaxkenust K. mist
cnenyrommx cnabeix anekrponutoB: CH3;COOH, H,SOs;, Zn(OH),, NH4,OH. Ecnu
AIIEKTPOJIUT AUCCOLMUPYET CTYNEHYATO, TO /I KaXKJOU CTYTIECHH.

. Kak cBs3aHbI cTeneHb M KOHCTaHTa AUCCOLUALINU?

. Urto Takoe kucioTa U OCHOBaHuUeE 1o bpéncreny.

UYTto Takoe MpoTOAUTHI?

. UTo 03HayaeT MOHHOE MTPOU3BEICHUE BOIBI?

. Uto Takoe mpousBeIeHNE PAaCTBOPUMOCTH?

0. HazoBute ycnoBust 00pa3oBaHus U paCTBOPEHHS OCaJIKa.

JlabopaTopHas padora 5.
BydepHbie pacTBOpBHLI.

Bonpocsl no reme.

1
2
3
4
5
6

. Kakue pactBops! Ha3biBatoTcs 0y pepHbIMU?

. [IpuBenute ypaBuenusi ['ennepcona-I'accennbaxa.

. Kakue OydepHble cucteMbl JeHCTBYIOT B OpraHu3mMe?

. Uro Takoe anunos, ajnkanos?

. Uro Takoe OydepHas eMkocTh 1o kucnore? Kak ona onpenensiercs?
. Kakyto cpeny Oyner umers aMmuausas OydepHast cuctema?

Pasjnen 5. Ctpoenne BemecTBa. BuoreHHblie 3JieMeHThbI

JlabopaTopnas padora 6.
KomrmuiekcHbie coeTnHEHMSI

Bonpocsl mo Teme:

1

. UTo 03HAUaeT JIEHTAHTHOCTH?
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. HazoBute HENTpanbHble U aHUOHHBIC JINTAH/IBI.

. Kak onpenenuts 3aps1 KOMIUIEKCHOTO HOHA?

. UTo 03HayaeT BTOpUYHAs JUCCOLMAIUS KOOPIUHALUOHHBIX COEAMHEHUMN?

. Kakne koMIuiekcHbIe COeMHEHUST HA3bIBAOT XEJIATHBIMU?

. Uro Takoe KoHCTaHTa ycToiunBocTH (K)) N KoHcTaHTa HecTolikocTH (K,)? Kak cBa3aHbI
MeX1y CO00M ITH BETMYMHBI?

7. HoMeHKaTypa KOMIUIEKCHBIX COEUHEHUN.

AN kA WIN

Pa3znen 6. OCHOBBI 3JIEKTPOXUMMHU

JlabopaTopHas padora 7.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUU.

Bonpocel o Teme:

1. Crenensb okucnenus. [Iponeccsl okucienus, BoccraHoBieHNs. OKUCIUTENbHO-
BOCCTaHOBUTENbHbIE peakiiui. MeTos! coctaBinenuss OBP. IoOHHO-371€KTPOHHBIN METON.

2. Dnektpuueckas npoBogumocTb pactBopoB. [IpoBoguuku I u II pona. Ilonstue o6
yEIbHON M MOJSIPHOW 3JIEKTPUUECKOM MPOBOAMMOCTU. YKaXUTEe (DAaKTOPHI, BIHSIOIINE
Ha UX BEJIUYUHY.

3. Cymnocts OB-B3aumopeiicteus. ConpspkeHnble OB-mapel. Penokc-norennuansl. 9J1C
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. IlIpaBmiio omnpeneneHus HanpaBieHUS
nporekanus OBP.

4. IlonsiTve 0 MeXaHU3ME BO3HUKHOBEHHS AJIEKTPOJHOTO TOTEHIHWala, JABOWHOM
IEKTPUYECKOM ciioe. PakTopbl, BIMAIOIINE HA BEIMYMHY 3JIEKTPOJHOrO MOTEHIHAJIA.
CrangapTHBIN 1eKTpOAHBIN noTeHMal. Y paBHeHue HepHera.

5. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE AJIEKTPOJbI, MEXAHU3M BO3HMKHOBEHMS PEIOKC-
noreHuuana, ypaBHeHue HepHcra-lIletepca. buosormyeckoe 3HaueHHe peaoKc-
NOTEHLIHAA.

Paznen 7. (I)H3HKO-XHMI/IHHOBerHOCTHbIX sIBJIEHUH B (l)yHKlIHOHI/[pOBaHHI/I KHUBbBIX CUCTEM

JlabopaTopHas padora 8.
[TocTpoeHue N30TepMBbI aJICOPOLIUU YKCYCHOM KHCIOTHI aKTHBUPOBAHHBIM YTJICM.

Bonpocsl no reme:
1. YTo Takoe MOBEPXHOCTHOE HATSKEHUE )KUIKOCTH? OTuero 3aBUCUT?
. UTo Takoe MoOBEpXHOCTHAS aKTUBHOCTH?
. Kakue BemectBa HasbiBatotcs [IABamu? [IpuBeaure npumepsl.
. Kakue BeniectBa HazpiBatotcs [IMBamu? [IpuBenute npumepsl.
. Kakue BemectBa HasbiBatotcsa [IHB? [IpuBeaure npumepsl.
. Uto Takoe amcopOuus, abcopOuus, aecopOorus?
. Uem omiimuaeTcst xemocopOIus ot pu3ndeckoi copommm?
. Kak usmensiercss cBoOonnas sHeprus [ ub0ca B pesyabTare agcopouun?
. Ot uwero 3aBucur ['m66coBckas agcopOuus?

O 03O L B W

Pa3nen 8. ®u3uko-xuMus JUCHEPCHBIX cUCTeM B (PyHKIIMOHUPOBAHUM KHUBBIX CHCTEM

JlaGoparopunasi padora 9.
JlucniepcHbIe CUCTEMBI U UX CBOWMCTBA
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Bonpoce! 1 3axanus:
1. Onumure Habm01aEMOE.
2. Ilo pa3mepy OKpalieHHBIX MATECH, OCTABICHHBIX THAPO30JISIMU Ha (GUIHTPOBATILHON
OyMmare, ompeeNuTe 3apsii KOJUIOMIHON YaCTHUIIBI B KAXKIOM CITydae.

Bomnpocel no reme
1. Knaccudukarnus AUCTIEPCHBIX CHCTEM.
2. Kakue pacTBOpBI HA3bIBAIOT KOJUIOUTHBIMU? B 4éM COCTOMT WX OCHOBHOE OTJIMYHE OT
WCTHUHHBIX PACTBOPOB?
. CTpoeHue MuLesibl
. [IpaBuno dasuca u Ilanera.
. Kakue MeToap! HCTIONB3YIOTCS [I71s TOTYYESHHS KOJUTOUIHBIX PACTBOPOB?
. Uro npeacrasisieT coboit apdext Tunmansa?
. MeTo bl O4MCTKH KOJUIOMIHBIX PACTBOPOB.

~N N D W
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KOMILJIEKT 3AJJAHUM JJ151 KOHTPOJIbHOM PABOTBI
O JMCHUIIJIMHE XUMMUSI

KontpoabHas padora 1.
Paznensnt 1-4.

Bapuanr 1.
1. Boruncnute 3HaueHue A H° j98 U1 MpoTEKaromield B OpraHu3Me peakiuy MpeBpalleHus
TJIFOKO3BL:

CsH 206 (TB) + 60, (F) «— 6CO;, (F) + 6H20()K)

2. Kakumu u3MEHEHUSIMH TEMIIEpaTyphl, JaBJIECHUS U KOHILIEHTpAlMM HCXOJHBIX BEIIECTB

MOKHO CMECTUTh PaBHOBECHE OOPAaTUMOMN peakLuu
2NO(F) + 02 g 2N02 () + AH?

3. Onummre nosenenue sputpouuroB npu 310K p=1, i=1.9 B 0,5% pactBOpe xnopuna
HaTpus. YTo MOXKET MPOU30UTH MpU BBEIEHUHU O0JIbBHOMY TaKOIro pactBopa?

4. Beruncnute pH pactBopa cunmibHOM kuciaotsl HCN ¢ monsipHoit koHuenTpauuei 0,0001
Mone/1. Ka=7,9-10"19.

5. Hanumure ypaBHeHUe ruapoiun3a (B MOJIEKYJISIpHOW U MOHHOM (popme) XJIopHia aMMOHHUSL.
VYKaXuTe NpOTOJUTUYECKHE ITAPBI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpenpl.

6. Beruucnute pacTBOpuMOCTh cynbdara 6apus B 1 auTpe BOAbI B rpaMMax.

Bapmuanr 2.
1.Beraucnure usmenenue cBo6ogHoM sueprun ' nooca AG®yg peakmuu:
H,S(r) + Br, (% )«» 2HBr1(r ) + S(k).

B xakom HampaBieHUM BO3MOKHO CaMOIIPOM3BOJIBHOE MPOTEKAHUE JAHHOW peakuuu MpH
CTaHapPTHBIX YCIOBUAX?

2. Peakuus 2A(r) + B(r) = A,B (r)anemenTtapnas. Bo ckoibko pa3 U Kak U3BMEHHUTCS
CKOpOCTh MPSAMON peaKly MPH YBEIUYEHUN KOHLIEHTPAI[MH NCXO/IHBIX BEIIECTB B 2pa3a’?

3.UeMy paBHa OCMOMOJIAPHOCTH KPOBM, €CJIM OCMOTHYECKOE HaBieHue Kkposu mpu 37°C
coctasiser 760 xlla?

4. Onpenenuts pH pactBopa ruapokcuaa varpus, B 100 mi kotoporo coaepxutcs 0,0004 r.

5. Hanumure ypaBHeHUE TUIPOJHN3a (B MOJEKYJISIPHOU U MOHHOU (hopme) cynbduaa JIUTHUS.
VYKaXuTe NPOTOJUTUYECKHE ITAPBI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensl.

6. PactBopumocts Mg(OH), pasua 1,8-10* mons/ 11. Beruncnure K pacrsopumoctu (T1P).

Bapuanr 3.

1. Ha ocHOBaHMM CTaHJApTHBIX TEIUIOT 00pa30BaHUsS U a0COIIOTHBIX CTaHIAPTHBIX SHTPONUN
COOTBETCTBYIOIIMX BellecTB Bolunciute AGg peakuun npu 0°C, mporekaromeil mo
YPaBHEHHUIO:

4NHj;(t) + 50, (1) = 4NO (1)+ 6H,0 (T).
Bo3moxHa 5u 3Ta peakius npu CTaHIapTHBIX YCIOBUAX?

2. OgHUM U3 CrIOCOOOB MOJTyUeHHsI XJI0pa sBiseTcs npouecc J{ukoHa, KOTOPBIN ONUCHIBAETCS

ypaBHEHHUEM
4HCI(r) + O,(r) «> 2 Cly(r) + 2H,O(T) +AH.
N3meHeHneM Kakux mapamMeTpoB MOXKHO YBEJIIMYUTH BBIXO/] XJI0pa B IaHHOM peakuuu?

3. Beruuciaure ocMoTrueckoe aaBiaeHue pactBopa raunepuna Cs;HgOs;c maccoBoit nosneit 1%
(rurotrOCTh 1,0006 T/MIT) TIpH 25 °C.

4. Paccuurats pH 0,001 M pacTBOpa a30TUCTOM KHUCIOTHI.

. Hanmmure ypaBHeHMe ruaposmsa (B MOJCKYJIIPHOH U MOHHOU (hopMe) HUTpaTa MarHusl.
VYKaxure NpOTOJIMTHUECKUE Mapbl CONPSYKEHHBIX KUCIOT U OCHOBaHUH U pH cpenbl.
6. TIP (CaSO,) =2.5-10. Haiitn xonuenrpanuio noHoB Ca’" B HACHIILIEHHOM PacTBOPE 3TOi

W
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COJIH.

Bapuanr 4.
1. Oxucnenne aMmmMuaka NpoTEKAET M0 YPABHEHUIO:
4NH; (r)+30; (1) = 2N, (1) + 6H,0O(%)
Onpenenure TermoBo 3PEKT peakmuu U YKKHTE - 3TO 9K30- WA IHIOTEPMUUYECKAs
peakuusi.
2. TemnepaTypHblii K03 (dUIIMEHT HEKOTOpOil peakiuu paBeH 3. Kak M3MEHUTCS CKOpPOCTH
peakLuu, €CIIM 3Ty PEaKLUIO OCYIIECTBIISIIOT CHaYaia pyu HOPMaJIbHBIX YCIOBHSAX, a 3aTEM
IIPU CTaHJAPTHBIX YCIOBUSIX?
3. Paccuuraiite ocmotuyeckoe gaiaeHue npu 37°C 20%-HOro BOJHOTO pacTBOpa IIFOKO3bI
(mmotHOCTh 1,08r/MIT) A1 BHYTPUBEHHOTO BBEACHHUSI IPU OTEKE JIETKOTO.
4. Beruucnure pH pactBopa ykcycHOH KMCIOTHl ¢ KoHUeHTpauuei 0,05 Monb/a
. Hanmmure ypaBHeHue ruaponnsa (B MOJIEKYJISIPHOM U MOHHOM (opMe) HUTpaTa MarHus.
VYKaKuTe NpOTOIUTUYECKUE TIAPbl CONPSKEHHBIX KUCIOT U OcHOBaHui U pH cpenpl.
6. OOpasyercsa 1 ocafok cyibdaTta Oapus TpU CMEIIMBAHUH PABHBIX OOBEMOB XJIOpHIIA
6apust u cyibdara HaTpus ¢ KoHueHTpauii mo 0,0001 momnb/n?

W

Bapmuanr S.

1. Boruncniute 3HaueHue sHepruu ['mO0Oca peakuuu rujgpaTtaluy SUYHOrO aabOyMuHA MpU
50 °C, ecim: AH® = -6,58 kJIx/Monb; AS® =-9,5 JIx/ (MonsK).

2. B xakoM HanpaBJICHUH NIPOU30MIET CMEIICHUE PABHOBECHS CUCTEMBI

N2 +3H2 A 2NH3 +92,4 KI[)K

pu a) TIOHWKEHUM TEeMIepaTypbl; O)MOBBIILICHUU [JaBICHUS;, B) YMEHBIICHUU
KOHLIEHTpallul aMMHaKa?

3. IIpu 25°C ocmotHmueckoe naBiieHWE BOJHOTO pacTBopa Oenka aab0yMHHA C MacCOBOM
koHueHTpauueit 40 r/n pasHo 1,41 xIla. Beraucaute MoIsipHYIO Maccy 3TOro Gelnka.

4. Borancnuts pH 0,01 M pactBopa kapOoHaTta Kajusl.

5. HanumunTe ypaBHeHHE THIpoin3a (B MOJIEKYJISIPHOIN M MOHHON (Gopme) kapOoHaTa Kajusl.
VYKaxuTe MPOTOJUTUYECKHE MTaphl CONPSIKEHHBIX KMCIOT U OCHOBaHUW U pH cpenbl.

6. Pactsopumocts CaF, pasra 2,1-10* mons/n. Haiitu Kppp.

Bapmuanr 6.
1. BO3MOXHO 11 caMONPOU3BOJIBHOE MPOTEKAHUE PEAKIMH MPU CTAHJAPTHBIX YCIOBUSIX:
4HCI(t) + Oy(r) «> 2 Cly(r) + 2H,0(x)

2. Kak crnenyer u3BMEHUTh TeMIIEpaTypy, KOHLIEHTPAllMU PEarupyrouiuX BEIIeCTB U JaBICHHUE

B CUCTEME
4NH; (1)+ 30, (1) = 2N; (1) + 6H,O(k) + 1528 x /[,

YTOOBI CMECTUTh PABHOBECHE BIPABO?

3. BeluucanTh 0OCMOTHYECKOE JABJIICHHE pacTBOpa, coiepskamiero 16 r caxapa CioH»0p B
350r Boas! npu 20°C. IlnoTHOCTH pacTBOpa paBHa 1,05 /M.

4. Ilnotaocte 40%-ro pacTBOpa a30THOW KHUCIOTHI paBHa 1,25r/mun. Paccumrtare pH u
MOJISITTBHOCTh 3TOTO PAacTBOPA.

5. Hammmmre ypaBHeHHE THApoiM3a (B MOJICKYJISIPHOH M MOHHOM (opme) ameraTa Kajus.
VYKaKuTe NpOTOIUTUYECKUE TTapbl COMPSKEHHBIX KUCIOT U OCHOBaHMM u pH cpenpl.

6. PactBOopuMOCTh OKcajlaTa HUKEIA NiC,0O4 3 wmr/m. Bpramcnaute mNOpou3BeICHUE
pPacTBOPUMOCTHU

Bapuant 7.
1. TermmoBoii a3 dext 1 n3menenue sHeprun [ no66ca nmpu 25°C aiis peakuuu
COz(F)+4H2(F) = CH4(I‘) + 2H20()K)
COOTBETCTBEHHO paBHBI -253,02 kx/[x/Moimb u -130,1 x/x/mMonb. Onpenenure A S st
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3TOM pPEAKIUU.

2. 3MeHeHHeM KaKuX MapaMeTpoB MO>KHO CMECTHTh PaBHOBECHE PEaKIIUU
Nz +3H2 Ad 2NH3 ) AH° = -92,4KI[)K
B CTOPOHY KOHEUHBIX IPOAYKTOB?

3. 100 mu pactBopa, coaepxaiuero 0,5r pactBopeHHOro Heanekrponurta, npu 40°C umeer
OCMOTHYECKOE AaBieHue, papHoe 142 klla. BeraucanTe MOJISIpHYIO Maccy pacTBOPEHHOTO
BELIECTBA.

4. Yemy pasen pH B 0,025 M pacTBOpe CEpHOM KUCIIOTBHI.

5. Hanummure ypaBHeHHE TUApoiu3a (B MOJIEKYJISIPHON U MOHHOW (hopMe) CHIIMKaTa Kausl.
VYKaXuTe NpOTOJUTUYECKHE ITAPhI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensl.

6. BbluncnuTe KOHLEHTPALMI0 HMOHOB CBUHIA (T/J1) B HACHILIEHHOM BOJHOM pacTBOpE
xnopuaa ceunna (IIP (PbCl,)=1,6-107).

Bapuanr 8.

1. Paccunrars 3HaueHue AG®og CIeAyIOUIE peakud U yCTaHOBUTh, B KAKOM HaIlpaBJICHUU

OHA MOXKET IIPOTEKATh CaMOIIPOU3BOJILHO B CTAHAAPTHBIX YCIOBHSIX:
CHa4(r) + COy(r) =2CO(r) + 2H,(1)

2. TemnepaTypHblii K03((PUIIMEHT CKOPOCTU HEKOTOpPOH peakuuu paBeH 3. Bo ckonbko pas
YBEJIMUYUTCS CKOPOCTh 3TOM PEAKILMH, €CIIU MMOBBICUTH TeMneparypy Ha 30 rpagycos?

3. OnpenenuTte MOJSIPHYIO MaccCy yriieBOJa, €Cu Mpu pacTBopeHuu 1,71 T 3TOro BemecTna B
100 r BOAIBI TIOJTyYEH PACTBOP C Temmeparypoii kunenus 100,026 °C.

4. BeruuciauTh MPOIEHTHYIO KOHIIEHTPAIMIO pacTBopa, coaepxkamero 7,1 r Ba(OH), B mutpe
BoJbI U pH 3TOrO0 pactBopa (p=1,1).

5. Hanumure ypaBHeHUe ruaponusa (B MOJEKYJISIPHOH M HMOHHOM (popme) nuaHuaa Kanus
KCN. Ykaxure npoTOJUTHYECKHE NTapbl CONPSKEHHBIX KUCIOT U OCHOBaHUM U pH cpensl.

6. Obpasyercs 1 OcaZoK CysibdaTa Kalblius, MPU CMEIIMBAaHUHN paBHBIX 00bemMoB H,SO4 u
CaCl, ogunakoBoi konuentpanuu = 0,02 mons/n. (ITP CaS04=2,5-10).

Bapuant 9.
1. Paccuuraiite 3Hauenne AG® 1Jig peakiuy pu CTaHIaPTHBIX YCIOBUAX
H,S(r) + 1,50,(1) = HO(k) + SO,(1)
U YKa)KHTE HampapjeHHe MPOU3BOJILHOTO Mpoliecca.
2. Kak noBiusieT Ha COCTOSIHUE PAaBHOBECHUS CUCTEMBI:
2CO (1) + Oy (1) 2CO,(T)
YMEHBLIEHNE TeMIIEPaTypsbl (JUIsl 3TOr0 HyHO BeIYMcIUTh AH peakiun).

3. Ilpu pactBopenuu 2r cepsl B 24,7 OeH307a TeMIepaTypa KUIEHUs! pacTBOpa MOBBICHIIACh
Ha 0,81°C. W3 cKoOIbKMX aTOMOB COCTOMT MOJEKyJa cepsl B  pacTBope?
D0yIuIMocKonuYeckast KOHCTaHTa OeH3oia paBHa 2,57.

4. K 500r 0,98%-ro pactBopa cepHoii kucnothl ao6asmiu 500r Boasl. Ompenenure pH
MOJYYEHHOTO PacTBOPA, €CIH IUIOTHOCTH PAacTBOpa MPUHSATH 3a 1 r/miL.

5. HanuimuTe ypaBHeHHE THIPOIN3a (B MOJIEKYJISIpHON U noHHOU Qopme) Hutpara meau(ll).
VYKaXuTe NPOTOJUTUYECKHE ITAPBI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensl.

6. Beruucauts pH 0,01M pactBopa KCN

Bapuant 10.

1.

2.

3.

BrerurcnuTe CTaHTAPTHYIO JHTAIBIUI0 XEMOCHHTE3a, MPOTEKAIOMIET0 B aBTOTPO(MHBIX
6akrepusix Thiobacillusdenitrificans:
6KN03 (TB) + SS(TB) + 2C3CO3(TB) Ad 3KZSO4(TB) + 2CaSO4(TB) +2C02(TB) + 3N2(1-)
VYkazaTh, KaKUMHU W3MEHEHUSIMH KOHIICHTpAIMil pearupyrolux BEIIeCTB U JABJICHHS B
CUCTEME MOKHO CMECTHTD BIIPABO PABHOBECHE PEAKIIUU
COx(r) + C (rpadur) «>2CO (1).
B 100r sdupa pactBopeHO 6,4r HEKOTOPOTO HEIICKTPOJIUTA. DOYIITHOCKOMUIECKAs
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KOHCTaHTa 3¢upa paBHa 2,1. Touka kunenus pactBopa 36,65°C, a uncroro s¢upa 35,65°C.
BoruncnuTe MOJSIpHYIO Maccy BEIECTBA, pACTBOPEHHOTO B 3upe

4. Berauciure pH 0,003 M BoaHoro pactBopa azotuctoit kucaotsl (K, = 5-10)

5. Hanumure ypaBHeHUE THIpoin3a (B MOJEKYJISIpHOU U HOHHOU (opme) cynbduaa JIUTHUs.
VYKaKuTe NpOTOIUTUYECKUE TIAPbl CONPSKEHHBIX KUCIOT U OcHOBaHMM U pH cpenpl.

6. Boeruncnuts pH 0,01 M pacTtBOpa cynbbuaa TuTHs.

Bapuanr 11.
1. PaccunTarh SHTPONMIO pEaKLIMK TPEBPALLEHUS TIFOKO3bI B OPraHU3Me:
C6H1206 (TB) + 602 (F) «— 6CO 2 (1") + 6H20()K)

2. ITpu nossimiennu temneparypsl oT 20 10 40 °C ckopocTh peaklyy yBeIndwiIach B 9 pas.
Boruncnute TemnepaTypHblii KOOQOUIIMEHT peakiuu.

3. Cxonbko rpammoB rimoko3sl CqH2Cg pacTBOpeHo B 500 Mi1 BOABI, €CIM PACTBOP 3aKUIIAET
npu 100,5°C.

4. B 100 mn pactBopa cogepxurcs 0,6 r ykcycHol kucnotsl. Kakosa pH pactBopa?

5. Hanmummre ypaBHeHHe ruapoiusa (B MOJEKYJSIPHOM M MOHHOW (opme) xyiopuaa Meau.
VYKaKuTe NpOTOIUTUYECKUE TIAPbl CONPSKEHHBIX KUCIOT U OcHOBaHui U pH cpenpl.

6. byzaer nmu Bemaaats ocagok npu cmemuBanun 100 M 0,02 M pacTtBopa HUTpaTa CBHHIIA C
200 mu1 0,001 M pactBopa noguna xamus (ITP Pbl,=1.1-10)

Bapmuanr 12.
1. BoruncnuTe crangapTHOe 3HaUeHUe dHeprun ['ub0ca KaTaluTHYECKOro OKMCIEHUS 3TaHoJIa
B IIPUCYTCTBUH KaTala3bl:
H202()K) + C2H5OH()K) > CH3COH(F) + 2H20()K)
2. 3anummTe BBIpAXKEHUE 3aKOHA JICHCTBYIOIIMX Macc Ul MpsIMOM M OOpaTHOM peakuuw,
CUMTas UX MPOCTHIMHU:
C,H4 +H; < C,He.
Bo ckonbko pa3z M3MEHHUTCS CKOPOCTh MPSIMOM PEAKIMH, €CIM YBEIUYUTh KOHLEHTPALUIO
JTWIEHA B 3 pasa.
3. OnpenenuTh MOJSIPHYIO MacCy BEIIECTBA, €CIIM €ro pacTBOP, COAEpkKaIIMil 9 T BelecTsa B
100r Bob1, 3amep3aeT npu MuHyc 2°C.
4. Boraucaute pH 0,01 M pactBopa ruapokcuaa ammonus K, (NH,OH) = 1,8 -10°3,
. Hanmmure ypaBHeHHe ruzipoiusa (B MOJIEKYJIIPHON M MOHHOH (opme) cyiabduna nesus.
VYKaXuTe NpOTOJUTUYECKHE ITAPBI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensl.
6. byzaer nu Beimaaats ocaaok npu cMmemuBanuu 100 M 0,02 M pactBopa HUTpaTa CBHHIIA C
100 i 0,001 M pactsopa xnopuaa kansuus (ITP PbCl,=1.6-107).

9]

Bapuant 13.
1. Beruucnure AH® peakuuu:
2CH;CI(T) + 3 Oy(1) «> 2CO; (1) + 2H,0(x) + 2 HCI
Kakas 310 peakuust — 3K30- UM SHAO0TEpMHUYEcKas?
2. Kak noBnusieT Ha COCTOSIHUE PAaBHOBECHUSI CUCTEMBI:
2CO (1) + Oy «> 2C0O4(T)
a) ymenbinenue konueHtpauuu CO;; 0) moHWKEHUE NaBieHUsA? 3alUIIUTE BBIpAKCHUE
KOHCTAHTHI paBHOBECHSI.

3 Ckonpko rpammoB rmnepuHa Cs;HgO; Hamo B3aTh Ha 271 BOJBI, 4TOOBI PACTBOP 3aKHIICI
npu 106°C( K,6. Boab1 = 0,52)

4.Paccuuraiire pH 0,005 M pactBopa Ba(OH),

5. HanumuTe ypaBHEHHE TUAPOIKM3a (B MOJIEKYJSIPHOM U MOHHON (dopMe) polaHua HATPHUs
NaSCN. Vikaxure NpoTOIMTUYECKHUE Mapbl CONPSIKEHHBIX KUCIOT W OCHOBaHMU u pH
CpEIIbL.

6. Beruncnute 1P ¢ocdara ceunma (1), ecnmu B 1 1 HACBHIIIEHHOTO PAacTBOpa CONEPIKUTCS
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1.5 10'9 MOJIB/JI Pb3(PO4)2.

Bapuant 14.
1. BorurcnuTe cTaHIapTHYIO SHTAJIBINIO PEAKIIMU [TPEBPALLECHUS TITFOKO3bI B OpraHu3Me:
CeH 1206 (TB) +60, (F) «— 6CO, (F) + 6H,O ()K)

2. Kak M3MEeHHTCS CKOPOCTh PEAKIMM MPH OXJIAXKIECHUH PeakiuoHHoi cMecu Ha 20°C, ecnu
TeMIepaTypHblid KodpduureHT g pasex 37

3. BeauciuTh TemmnepaTrypy KpucTauIM3allid BoIHOTO pactBopa kapbamuma NH,CONH, B
koTopoM Ha 100 mosnei Boabl NpUXOIUTCS 1 MOJIb PACTBOPEHHOI'O BELIECTBA.

4. Paccuwmraiite pH 0,005 M pactBopa cuamibHON kucioTel (HCN).

5. HamumuTe ypaBHeHHE Truapoin3a (B MOJEKYJISPHON M MOHHOW (opme) HUTpaTa CBUHIIA
Pb(NO3), . Ykaxxkute IpOTOJIMTHYECKUE TMaphl COMPSIKCHHBIX KHUCIOT U OCHOBaHMM U pH
CpEJIbl.

6. Beruncauts pH 0.01M pacTBOpa KapOoHaTa HaTpUS

Bapuanr 15.
1. Beraucauts nzmenenue sarponuu (DSP) B peakuum:
2NH;(r) + HaSO4(x) = (NH4)2SO04(T)
2.Kak noBiusieT Ha COCTOSIHUE PaBHOBECHSI CUCTEMBI:
2CO (1) + Oy «> 2C0O4(T)
a) ymenbinenue konueHtpauuu CO;; 0) moHWKEHUE NaBieHUs? 3alUIIUTE BBIpAKCHUE
KOHCTAHTHI paBHOBECHSI.
3. BBUHMCIUTE OCMOTHYECKOE JaBJIEHHWE pacTBopa, coxaepxkaiiero 16r caxapa CpH» O B
350r Bogs! pu 20°C. ITnoTHOCTH pacTBOpa paBHa 1,05 r/mi.
4. Berauciure pH 0,0025 M BogrOro pactBopa azotuctoil kucnotsl (K, = 5-10%)
. Hanmummre ypaBHeHHe ruaponnsa (B MOJIEKYISIpHON M MOHHOH dopMme) cynbduTa 1e3us.
VYKaXuTe NPOTOJUTUYECKHE ITAPBI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpenpl.
6. Breimaget nu ocagok mpu cnuBanuu no 1 gutpy 0,02 M pacTBOopoB HUTparta cepebpa u
Opomuia HaTpHUsL.

W

KonrtpoabHas padora 2.
Pasneasnl 5-7.

Bapuanr 1.

1. M300pasure 31MeKTPOHHYIO B TpaQUUIECKyIO dJEKTPOHHYIO (POPMYIIBI aTOMOB, BXOJISIIUX B
coenunenne H,Se. Onpenenurte, Kk kKakoMy ceMeHCTBY (S,p,d,f) OTHOCSTCS 3JI€MEHTHI.
VYkaxxute BUJ CBSI3U, MOJSIPHOCTh U TPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurates pH amneratHoii OydepHON CHUCTEMBI, COCTOAIIEH W3 PACTBOPOB YKCYCHOM
KHCJIOTBI U alleTaTta HaTpHs OJIMHAKOBOM KOHIICHTPAIIMM B COOTHOIIEHUU 1:5.

3. Ormpenenute BHYTPEHHIOIO W BHEHIHIOW cdephl, 3apsapl KOMIJIEKCHOTO HOHAa U
KOMILJIEKCOOOpa3oBaTesisi, KOOPJAMHAIIMOHHOE YHCIO0  KOMIUIEKCOOOpa3oBaTes u
JNEHTAaHTHOCTH JuranaoB B coenunennn [Pd(H,O),(NH;3),]Cl,. Hamumute BeipaxkeHue s
KOHCTaHThI HECTOMKOCTH KOMIUIEKCA U HA30BUTE €TO0.

4. PaccunTaiite D.J].C. K0OaIbT-KaJMUEBOTO JJIEMEHTA ¢ KOHIeHTpanuel uonos Cd*'= 1072
Mob/11, noroB Co?*, paBHoii 10 Mons/i.

(¢%(Cd*") =-0,403 B; ¢°(Co) = - 0.29 B).
5. Ton6epute K03PPUITMEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
KMI’IO4+ HzOz — MHOQ + 02 + KOH + HZO
O6ocHyliTe BO3MOXHOCTh MPOTEKAHUS PEAKIMM B CTAHAAPTHBIX YCJIOBUSX, UCIOJIb3Ys
TaOJIMYHBIC JAHHBIE CTAHJAPTHBIX PEIOKC MOTEHIIUAIOB.
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6. Hanumure Qopmyiy MHIEUIbI, MMOJyY€HHON CIMBAaHHUEM PaBHBIX 00BEMOB pPAacTBOPOB

0,01M KClu 0,02 M AgNOs. IlpuBeaute Ha3BaHMsI BCEX CIIOEB MUIICIUTHI.

Bapuanr 2.
1. M306pa3ure 31€KTPOHHYIO U rpadUUecKyro dJIEKTPOHHYIO (POpPMYIIbI aTOMOB, BXOJASIINX B

coenuHenne NHi;. Omnpegenurte, Kk kakomy cemeicTBy (s,p,d,f) oTHOcATCS »JI€MEHTHI.
VYkaxure BUJ CBA3HU, MOISIPHOCTh U MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.

2. Paccuurate pH  runpodocdarHoit OydepHoil cucTembl, cocTosed U3 PACTBOPOB

ruapodocdara u quruapodocdaTta HATpUS OJUHAKOBONW KOHIICHTPAIMH B COOTHOIICHHUH
1:5.

3.0HPCIICHI/ITC BHYTPCHHIOIO W BHCHIHIOKO C(bepm, 3apsAAbl  KOMIUICKCHOI'O HOHa U

KOMIUIEKCOOOpa3oBarenisi, KOOPAMHALIMOHHOE  YHCJIO  KOMIUIEKcooOpa3oBaTens H
neHTaHTHOCTh nurangoB B coenuHeHuu Ko[Cd(CN)4]. Hamummre BbIpaxeHue is
KOHCTaHTHI HECTOMKOCTH KOMIUIEKCA U HA30BUTE €TO.

4. Boruncnuts J./[.C. MEIHO-IMHKOBOI'O 3JIEMEHTA, KOHLUEHTpAlMd HOHOB MEIU M LMHKA B
koTopoMm paBHbl 0,001 u 0,01 mosnb/m.
(¢°(Cu) = 0.34B; ¢ °(Zn) =- 0,76 B.

5. 3aKkoHUUTH ypaBHeHUe peakiuu. OnpenenuTs HanpasieHue nporekanus OBP (B mpsmom
WK 00paTHOM HANPABIIEHUH) TPH MOMOIIY CTAHIAPTHBIX PEIOKC-IOTCHIINATIOB:

KZS + KQMHO4 +H20 =S+...

6. Hammummure Gopmyity MULIEIUIBI, TOTYYEHHOW CIMBAHUEM paBHBIX 0ObEMOB pPacTBOPOB

0,001M KClu 0,02 M AgNOs;. [IpuBeaute Ha3BaHUS BCEX CIIOEB MUIICILIIBI.
Bapuanr 3.

1. M300pasute >MeKTPOHHYIO U TpadUUYECKyr0 SJIEKTPOHHYIO POPMYIIbI aTOMOB, BXOJASIIUX B
coenuHenne FeCls. Onpenenure, Kk kakoMmy cemeilcTBy (s,p,d,f) OTHOCATCS 3JI€MEHTHI.
VYkaxute BUJ CBSI3U, MOJSIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurate pH aneratHoii OydepHON CHUCTEMBI, COCTOAIIEH W3 PACTBOPOB YKCYCHOM
KHMCJIOTHI U alleTaTta HaTpHsl OJIMHAKOBOM KOHIIEHTpaluu B cooTHoweHuu 1:10.

3. OmpenenuTe  BHYTPEHHIO M BHEIIHIO c¢epbl, 3apsabl KOMIUIEKCHOTO HOHAa U
KOMIUIEKCO0Opa3oBaTeNs, KOOPAWHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTes u
JNEHTAHTHOCTH JHTaHa0B B coequaennn Na[Sb(H,0), (SO,);]. Hanummre BeIpaskeHUe IS
KOHCTAHTHI HECTOMKOCTH KOMILJIEKCA M Ha30BUTE €TO.

4. Bpruucnuts 3.J[.C. METHO-LIMHKOBOTO 3JIEMEHTA, KOHLEHTpPAlLUsi HOHOB MEIU B KOTOPOM
=0,01momnb/71, a KoHIIeHTparus HoHOB IHKA = 0,001 MOB/1I.

(E° Cu?*/Cu = 0.34 B; EoZn*"/Zn=-0.76 B)

5. 3akoHuYUTH ypaBHeHHe peakuuu. Onpenenuts HampasieHue nporekanus OBP (B mpsmom

WM 00paTHOM HAIPaBJIEHUH) IPH MOMOIM CTAHIAPTHBIX PEIOKC-IOTEHIIUANIOB!
KMnO4+ K,SO5 + H,O =

6. Harmmmmre ¢GopMyiny MHIEUIBL, TOJXYYSHHOW CIMBAaHUEM pPaBHBIX O0BEMOB pPacCTBOPOB

0,IM KIu 0,01 M AgNOs. ITpuBeauTe Ha3BaHUS BCEX CIIOEB MUILIEILIIBL.
Bapuanr 4.

1. M300pasure 31MeKTPOHHYIO B TpaUUIECKyIO dJCKTPOHHYIO (OPMYIIBI aTOMOB, BXOJSIIUX B

coenunenne H,O. Ompegenute, Kk Kakomy cemeicTBy (s,p,d,f) OTHOCATCA BIEMEHTHI.
VYkaxute BUJ CBSI3U, MOJSIPHOCTh U TPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.
Paccunrare pH ameratHoit OydepHOl cHuCTeMbI, COCTOSIENH M3 PACTBOPOB YKCYCHOM
KHUCJIOTHI U alleTata HaTpHs OJIMHAKOBOM KOHIICHTpaluu B cooTHomeHuu 10:5.
Onpenenure  BHYTPEHHIOIO W BHEIIHIOW cQepbl, 3apsibl KOMIUIEKCHOTO HOHA U
KOMIUIEKCO00pa3oBaTelis, KOOPAMHALMOHHOE YHUCIO KOMIUIEKCOOOpa30oBaTes U
neHTaHTHOCTh JuranaoB B coenuHeHnn K [Fe(CN)4(H,0),]. Hanmumure BhIpaxkeHue s
KOHCTaHThI HECTOMKOCTH KOMIUIEKCA U HA30BUTE €TO0.
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4. Omnpenenute DJIC KOHLEHTPALMOHHOIO TajbBAaHUYECKOIO 3JIEMEHTA, B KOTOPOM OAMH

HukeneBbli (Ni) SIEeKTPOI HAXOMUTCS B PaCTBOPE ¢ AKTUBHOM KOHIIEHTpanueil HoHoB NiZ*,
paBHoii 10* Monb/m, a apyro TakoHW K€ OJEKTPOJ - B PAcTBOPE C aKTUBHON
KOHIEHTpAaLMEel HOHOB Ni%*, paBHOI 102 MoJB/11.

5. 3aKkoHUNTH ypaBHeHUE peakiuu. OnpenenuTs HanpasieHue nporekanus OBP (B npsmom

W 00pPAaTHOM HAIPaBJICHUH) P OMOIIU CTAHJAPTHBIX PEIOKC-TIOTEHIMANIOB!
KI+ K,Cr,O;+ H,SO4 = I, + ...

. Hanumure ¢$opmyity MuLesuibl, TOJYyYEeHHOW CIMBAaHUEM paBHBIX 0ObEMOB PpacTBOPOB

0,02M KOH u 0,02 M Fe(NO3)s. [IpuBeauTe Ha3BaHUS BCEX CIOEB MUIIEILIBI.

Bapmuanr S.

1.

N300pa3ute 3JIeKTPOHHYIO U TpadhUUECKYI0 SJIEKTPOHHYIO (JOPMYIIBI aTOMOB, BXOSIIHUX B
coequnenue PH;. Ompenenure, k kakoMmy ceMeHcTBY (S,p,d,f) OTHOCATCS 37€MEHTHI.
VYKaxute BUJ CBSI3H, MOJSIPHOCTh U TPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJIBI.
Paccuntars pH aneratHoit OydepHOH cUCTEMBI, COCTOSILEH U3 PacTBOPOB YKCYCHOU
KHUCJIOTHI U alleTaTa HaTpus OJUHAKOBOM KOHIIEHTPAlUH B COOTHOILIECHHH 2:5.

Onpenenute BHYTPEHHIOIO W BHEIIHIOW cdepbl, 3apsabl KOMIUIEKCHOTO HMOHA U
KOMIUIEKCO00pa3oBaTeis, KOOPAWHALMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTes u
JNEHTaHTHOCTh nurannoB B coenuHeHun K;[Fe(CN)g]. Hammmute BbIpakeHue uis
KOHCTAHThI HECTOMKOCTH KOMILJIEKCA U Ha30BUTE €TO.

. Berunciaute 3[[(: MCIHO-IIMHKOBOI'O 3JICMCHTA, KOHLICHTpAIWsA NOHOB MEAHU B KOTOPOM

=0,005 Mo/, a kKoHLIeHTpaIus noHOB 1uHKa = 0,001 Mob/m1.
(E° Cu**/Cu = 0.34 B; E°Zn*"/Zn= -0.76 B)

. 3aKOHUUTh ypaBHeHUe peakuuu. OnpenenuTs HamnpasieHue nporekanus OBP (B npsmom

WM 00paTHOM HAIPABIIEHUH) TPH MOMOIIY CTAHIAPTHBIX PEIOKC-TOTEHIIHANIOB:
NaAsO, +I, + NaOH — Na3;AsO,4 +

. Hanmumure ¢dopmyny Munenssl, NOIYy4EHHOW CIMBaHMEM paBHBIX OOBEMOB pPACTBOPOB

0,0IM K,CrO4 u 0,01 M AgNOs. IlpuBeauTe Ha3BaHUsI BCEX CIIOEB MULICIUTHI.

Bapuanr 6.

1.

N300pasute 3MeKTPOHHYIO U TpaUUECKyIO dTIEKTPOHHYIO (OPMYIIBI aTOMOB, BXOJASIIUX B
coenuHenne HI. Omnpepenurte, k kakomy cemeictBy (s,p,d,f) oTHOcATCA BII€MEHTHI.
VYkaxute BUJ CBSI3U, MOJSIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.
Paccunrare pH ruapodocdarHoit OydepHOl cHCTEMBI, COCTOSIICH W3 PACTBOPOB
ruapodocdara u guruapodocdara HaTpUs OJAUHAKOBON KOHIIEHTPAIIMU B COOTHOIICHHUH
2:5.

HazoBute coenunenue [Ni(NHj3)3;(H,0);]SO4. Hamummre ypaBHEHHS TEpBHYHON U
BTOPUYHON HUCCOLIMALIMN 3TOTO COEIMHEHUS B BOJAHBIX PACTBOPAX U BBIPA3UTE KOHCTAHTY
HECTOUKOCTH.

. Onpenenure 3/1C ranpBaHUYECKOrO 3JIEMEHTa, B KOTOpoM KamMmueBblid (Cd) anexTpon

HAXOAUTCS B PACTBOPE C aKTMBHOW KoHueHTpaumueil nonos Cd, pasnoit 10 moms/m, a
cBUHIOBEIH (Pb) snekTpos — B pacTBOpe ¢ aKTMBHON KOHLEHTpauueil HoHoB Pb?*, paBHoii
1072 monb/m.

. [TonGepure k03P HUITUEHTH HOHHO-3JICKTPOHHBIM METOJIOM:

MnS + HNO3; — MnSO,4 + NO; + H,O
OO0ocHyTe BO3MOXHOCTb NPOTEKAHMSI PEAKLIMHU B CTaHAAPTHBIX YCJIOBMSIX, MCHOJB3YS
TaOJMYHBIE JaHHBIE.

6. Harmmure (opmyiny MHIIEIUTBI, TIOJYYEHHOUW CIIMBAaHUEM paBHBIX 0OBEMOB PacTBOPOB
0,001M KI u 0,02M AgNO;. [IpuBenure Ha3BaHUs BCEX CJIOEB MULEILIBI.
Bapuant 7.
1. M300pasure 31MeKTPOHHYIO B TpaQUUIECKyI0 dJEKTPOHHYIO (POPMYIIBI aTOMOB, BXOJSIIUX B
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coenunenne C,H, Ompenenure, Kk KakomMy cemeicTBy (s,p,d,f) OTHOCSTCS AJI€MEHTHI.
VYKakuTe BUJ CBS3H, MOJSIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurats pH aneratHoil OydepHoil cuCTeMBI, COCTOALIEH M3 PAcCTBOPOB YKCYCHOM
KHUCJIOTHI U alleTaTa HaTpus OJJMHAKOBOW KOHIIEHTPAlUK B COOTHOILIECHHH 3:5.

3. Omnpenenutre  BHYTPEHHIOIO M BHELIHIO CQephl, 3apsabl KOMIUIEKCHOTO HOHAa H
KOMIUIEKCOOOpa3oBarens, KOOPAMHALMOHHOE YHUCIO KOMILIEKCOOOpa3oBaTess u
JNEHTaHTHOCTH MUrannoB B coenuuenuu [Pd(H,O)(NH;),Cl]Cl. HanumuTe BeipaxkeHue s
KOHCTaHTbl HECTOMKOCTH KOMILJIEKCA U HA30BUTE €TO.

4. Boruncnuts J./[.C. MEIHO-IIMHKOBOI'O 3JIEMEHTA, KOHIEHTPAIUsl HOHOB MEIU B KOTOPOM
=0,005 moup/11, a KOHIIEHTpaIus noHOB nuHKa paBHa 0,001 Mons/m.

(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).
5. [lon6epute kodHPUITUEHTH HOHHO-3JIEKTPOHHBIM METOIOM:
NaNO, + K;,Cr,07 + H,SO4 — NaNOj; + Cry(SOy4); + K,SO4 + H,O
OO6ocHyiTe BO3MOXHOCTh NMPOTEKAHMSI PEaKIMU B CTaHAAPTHBIX YCJIOBHSIX, HMCHOJB3YS
TaOJIMYHbIC JaHHBIE.

6. Hanumure GopMmyity MULIEUIbI, TOJYYEHHOW CIMBAaHUEM paBHBIX 0ObEMOB pacTBOPOB

0,01M KI u 0,02 M AgNOs;. [IpuBennure Ha3BaHUs BCEX CIOEB MUILIEIUIBI.

Bapuanr 8.

1. N3o0pa3ute 2JIeKTPOHHYIO U TpadUUIeCcKy0 SJIEKTPOHHYIO (OPMYIIBl aTOMOB, BXOSIIHUX B
coenunenne CH,. Ompenenute, K KakoMmy cemeuctBy (s,p,d,f) oTHocATCS »iI€MEHTHI.
VYKaxxuTe BUJ CBS3H, MOJSIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbL.

2. Paccuurate pH ruapodocdarnoit OydepHoil cHCTeMBbl, COCTOSIIEH M3 PACTBOPOB
ruapodocdara u guruapodocdara HaTpUsl OJAMHAKOBON KOHLIEHTPALMU B COOTHOLIEHUH
4:5.

3. Ormpenenute BHYTPEHHIOIO W BHELIHIOW cdephl, 3apsapl KOMIJIEKCHOTO HOHAa U
KOMILIEKCOOOpa3oBarens, KOOPAMHAIMOHHOE  YHCIO  KOMIUIEKCOOOpazoBaTens |
neHtanTHOCTh JiurangoB B coeaquHeHun K [Cd(CN);(H,O)]. Hanummre BoipakeHue st
KOHCTAHTBI HECTOMKOCTH KOMIUJIEKCA ¥ Ha30BUTE €TO.

4. Bpruuciutp 3.J[.C. METHO-IMHKOBOTO 3JIEMEHTA, KOHIEHTPALUsi HOHOB MEIU B KOTOPOM
pasHo 0,0001Momnb/11, @ KOHLIIEHTpAIMs HOHOB IMHKa paBHO 0,005 MomB/11.

(E° Cu?*/Cu = 0.34 B; E° Zn**/Zn=-0.76 B).
5. [Non6epure k03P GUITUEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
CI‘C13 + Br2 + KOH — KQCI‘O4 + KBr + HQO + KCl
OO6ocHyiTe BO3MOXHOCTh MPOTEKAHWSI PEaKIMU B CTAHAAPTHBIX YCIOBHSIX, HUCIONB3YS
Ta0JIMYHbIE JaHHBIC.

6. Hanumure ¢Gopmyity MULIEUIbI, TOJYYEHHOW CIMBAaHUEM paBHBIX 0O0bEMOB PpPacTBOPOB

0,01M KOH u 0,01 M AI(NO3);. [IpuBeiuTe Ha3BaHUS BCEX CIIOCB MHIICIUTH.

Bapuanr 9.

1. M300pa3uTe 37eKTPOHHYIO U TpadUUEeCcKyI0 FIEKTPOHHYIO (DOPMYIIBI aTOMOB, BXOJSIINX B
coequaenue C,H,. Ompenenute, K KakoMy ceMmeicTBy (s,p,d,f) OTHOCSATCS 37I€MEHTHI.
YKa)KuTe BUJ CBS3H, MOJSPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBL.

2. Paccumrare pH ruapodocdarnoit OydepHOl cHUCTEMBI, COCTOSIICH W3 PACTBOPOB
ruapodocdara u guruapodocdara HaTpUsT OJUHAKOBOM KOHIIEHTPAIIMM B COOTHOIICHHUH
4:1.

3. Ompenenute BHYTPEHHIOIO W BHEUIHIOW cdephl, 3apsapl KOMIUIEKCHOTO HOHA U
KOMILIEKCO00pa3oBarens, KOOPAMHAIIMOHHOE  YHCIO  KOMIUIEKCOOOpaszoBaTens |
JEHTAHTHOCTh JIMraHaoB B coemuHeHun Na [Sb(C,0,),]. Hanummre BbIpakeHUe s
KOHCTAHTBI HECTOMKOCTH KOMITJICKCA ¥ HA30BHUTE €TO.

4. Beruuciutp 3.J[.C. METHO-IIMHKOBOTO 3JIEMEHTa, KOHIEHTPAIlUsl HOHOB MEIU B KOTOPOM
=0,003 Moutb/11, a KOHIIEHTpanus NOHOB IuHKa paBHa 0,001 Mo/
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(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).

5. [Tonbepute kK03 PHUITHMEHTH HOHHO-3JIEKTPOHHBIM METOIOM:

KMnO4+ H,O, + H,SO4 — MnSO,4 + O, + K>,SO4 + H,O.
OGocHyITE BO3MOXKHOCTH TPOTEKAHUsS PEAKIUM B CTAHIAPTHBIX YCIOBHAX, UCIOJB3Ys
Ta6JII/I‘{HBIe JAHHBIC.

6. Hanumure ¢opmMyily MUILIEUIBI, MTOJYYEHHON CIMBAaHUEM paBHBIX 00BEMOB PpacTBOPOB

0,01M KCIl u 0,02 M AgNOs;. IlpuBenuTe Ha3BaHUS BCEX CIOE€B MULIEILIBI.

Bapuant 10.

1.

N300pa3ute 2JIeKTPOHHYIO U TpadhUUECKyI0 dJIEKTPOHHYIO (JOPMYIIBI aTOMOB, BXOSIIHUX B
coequnenue BeF,. Omnpenenure, Kk kakoMmy cemeucTBy (s,p,d,f) oTHOCATCA 37I€MEHTHI.
VYKakuTe BUJ CBS3H, MOJSIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBL.
Paccuntate pH aneratHoit OydepHOH cHUCTEMBI, COCTOSILEH U3 PacTBOPOB YKCYCHOU
KHCJIOTBI U alleTaTa HaTpHUsl OJMHAKOBOW KOHIIEHTPALlMM B COOTHOILIEHUH §:5.

Omnpenenute BHYTPEHHIOIO M BHEIIHIOW cdepbl, 3apsAibl KOMIUIEKCHOIO HOHA H
KOMIUIEKCO00 pa3oBareis, KOOPAMHALMOHHOE 4YHUCIO KOMIUIEKCOOOpa3oBaTeis u
JNEHTaHTHOCTh JurannoB B coeanHeHun Kj;[Fe(CN)s(H,O)]. Hamuimure BbIpaskeHue is
KOHCTAHThI HECTOMKOCTH KOMILJIEKCA ¥ Ha30BUTE €TO.

. Beruncnuth QI[C MCIHO-IUHKOBOT'O 3JICMCHTA, KOHLCHTPAIlUd HOHOB MCIHU B KOTOPOM =

0, 1moup/n, a KoHIIeHTpaIus nOHOB 1THKA paBHO 0,0001 mMoib/m1.
(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).

. [Tog6epure k03D PUITUEHTH HOHHO-3JIEKTPOHHBIM METOIOM:

KI + K,Cr,07 + H,SO4 = I, + Cr; (SOy4)3 + K; SO4 + H,O
OGocHYITE BO3MOXHOCTH IPOTEKAHUs PEAKIUM B CTAHIAPTHBIX YCIOBHAX, UCIOJB3Ys
Ta6JII/I‘1HBIe JAHHBIC.

. Hanummwure ¢opmyiny Munenibl, NOJy4YE€HHOW CIMBAaHUEM PaBHBIX OOBEMOB pPacTBOPOB

0,001M K;S u 0,01MAgNOs;. IlpuBenuTe Ha3BaHUS BCEX CI0EB MULIEILIBI.

Bapmuanr 11.

1.

N3o0pasute 21eKTPOHHYIO U TpaUUecKyr0 JIEKTPOHHYIO (OPMYJIBI aTOMOB, BXOSIINX B
coequnenue BCl;. Ompenenute, Kk KakoMy ceMeHCTBY (S,p,d,f) OoTHOcSTCS 37€MEHTHI.
VYKakuTe BUJ CBS3H, MOJISIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

Paccuntars pH ruapodocdarnoit OydepHoil cuctembl, cocToslmed H3 PpacTBOPOB
runpodochara u muruapodocdara HaTpUS OAMHAKOBOW KOHLEHTPAIMH B COOTHOIICHHUU
4:5.

Omnpenenute BHYTPEHHIOID W BHEIIHIOW chepbl, 3apsAipl KOMIDIEKCHOTO HOHA H
KOMIUIEKCOOOpa3oBaTeNs, KOOPAWHALMOHHOE  YHUCIO  KOMIUIEKCoOOpa3oBarenss U
JNEHTAaHTHOCTH JUran 0B B coequHeHuu [Fe(CN),(H,0),(NH;3),]Cl. Hanummre Beipakenue
JUTsl KOHCTAHThl HECTOMKOCTH KOMILJIEKCAa U HA30BUTE €TO.

Boruucnures 9.J[.C. rampBaHHYECKOro 3J€MEHTa, O0Opa30BaHHOTO MAarHUEM U MEIbIO
KOHIIEHTpaIusi HOHOB Marausi B kotopoM paBHO 0,001 Momnb/1, a KOHIEHTpalus HOHOB
menu paBHo 0,01 Momb/m.

(¢° Cu?*/Cu = 0,34 B; ¢°Mg?"/Mg=-1,18 B).

. [TonGepure K03PPUITUEHTH HOHHO-3JICKTPOHHBIM METOJIOM:

KMI’IO4+ H202 — MHOQ + 02 + KOH + HzO
O6OCHyﬁT€ BO3MOXHOCTDb IPOTCKAHUA PCAKIMKM B CTAHAAPTHBIX YCJIIOBUAX, HWCIIOJIbL3YS
TaOJIMYHEIE JaHHBIC.

. Hammmmre ¢dopmyny MHIEIUIBI, MOTYYSHHOW CIMBAHHWEM PaBHBIX OOBEMOB PAaCTBOPOB

0,001M K;S 1 0,01M Cu(NOs),. [IpuBenure Ha3BaHUs BCEX CIIO€B MUIICILIBI.

BapuanT 12.

1.

N300pasute 2JIEKTPOHHYIO U IPaQUUECKYIO JIEKTPOHHYIO (POPMYIIBI ATOMOB, BXOSIIHUX B
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coequnenue HCI. Omnpenenure, K KakoMmy ceMeHCTBY (s,p,d,f) OTHOCATCSI 37€MEHTHI.
YKakuTe BUJ CBS3H, MOJSIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurath pH aneratHoil OydepHoil cuCTEeMBI, COCTOAILICH M3 PAcCTBOPOB YKCYCHOM
KHUCJIOTHI U alleTaTa HaTpus OJJMHAKOBOW KOHIIEHTPAllUK B COOTHOILICHHH 1:1.

3. Hazosure coeamnenue [Ni(NH;3),(H,0),]SOs. Hammmure ypaBHEHUS MNEpBUYHON U
BTOPUYHON TUCCOLMALIMN 3TOTO COEIMHEHUS B BOJAHBIX PACTBOPAX U BBIPA3UTE KOHCTAHTY
HECTOMKOCTH.

4. Bpraucnute 2.J[.C. ragpBaHMUYECKOrO 3JIEMEHTa, O0Opa30BaHHOTO MAarHhUeM U MEbIo,
KOHIICHTpAIlMsl MOHOB MarHusi B KOTopoM paBHO 0,01 Momnb/1, a KOHIEHTpallus HOHOB
menu pasHo 0, 1 Momb/1.

(¢° Cu**/Cu = 0,34 B; ¢°Mg>"/Mg=-1,18 B).

5. 3aKkoHUNTH ypaBHeHUE peakiuu. OnpenenuTs HamnpasieHue nporekanus OBP (B mpsmom
WM OOpaTHOM HAIMpaBJICHWM) MPH MOMOIIM CTaHAAPTHBIX peaoKc-moTeHnuanon: K,S +
Kle’lO4 +H20 =S+ ...

6. Hanmummre dopmyiny MUIENIbl, TOTYyYEHHOW CIMBAaHHUEM PaBHBIX OOBEMOB PacTBOPOB
0,02M FeCl; u 0,02M NaOH. [IpuBenuTe Ha3BaHUS BCEX CIOEB MHIICILIBI.

Bapuant 13.

1. M300pa3ure 31€KTPOHHYIO U rpadUUecKyIo 3JIEKTPOHHYIO (POpPMYIIbI aTOMOB, BXOASIINX B
coenunenne H,S. Ompenenure, Kk KakomMy ceMeHCTBY (s,p,d,f) OTHOCATCS 3JI€MEHTHI.
VYKaKuTe BUJL CBSA3H, OJIIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurate pH auneratHoii OydepHON CHUCTEMBI, COCTOAIIEH W3 PACTBOPOB YKCYCHOM
KHCJIOTHI U aleTaTa HaTpysl OJMHAKOBOW KOHIEHTPALlMU B COOTHOIIEHUH 6:5.

3.0mpenenute BHYTPEHHIOIO M BHEIIHIOIO CcQepbl, 3apsabl KOMIUIEKCHOTO HOHAa U
KOMILJIEKCOOOpa3oBarTens, KOOPAMHAIMOHHOE YHCIO KOMIUIEKCOOOpazoBaTess U
JNeHTaHTHOCTh JuranjoB B coeauHeHuun K,o[Cu(CN)y]. Hanumwure BblpaxeHue uis
KOHCTAHTBI HECTOMKOCTH KOMIUIEKCA U Ha30BUTE €TO0.

4. Bpruuciuty 3.J[.C. ranbBaHMUYECKOrO 3JI€MEHTa, OOpa30BaHHOTO MarHueéM U MEJbI0
KOHIIEHTpAIUsl HOHOB MarHusi B KoTopoMm paBHO 0,0001 Moib/11, a KOHIIEHTpalus HOHOB
meau paBHo 0, 1 Momb/m.

(¢° Cu?**/Cu = 0,34 B; ¢°Mg*"/Mg=-1,18 B).

5. 3aKkoHUNTH ypaBHeHUE peakiuu. OnpenenuTs HamnpasieHue nporekanus OBP (B npsmom

WM OOpaTHOM HalpaBJIeHUH) MPH MOMOIIM CTaHJAPTHBIX PEIOKC-TIOTEHIIUAIIOB:
KMnO4 + KzSO3 + Hzo =

6. Hanummre ¢opmyily MHLENIBI, MOJTyYEHHOW CIMBAaHUEM pPaBHBIX O0BEMOB pPAaCTBOPOB

0,01M FeCl, u 0,02 M Na,S. [IpuBeanute Ha3BaHUS BCEX CIIOCB MHIICIUTHI.

Bapuant 14.

1. MI300pa3ute 37eKTPOHHYIO U TpadUUecKyI0 FMEKTPOHHYIO (hOPMYIIBI aTOMOB, BXOJSIINX B
coequaenue CCly. Ompenenure, K KakoMy CeMEHUCTBY (S,p,d,f) OTHoOcSTCS 37I€MEHTHI.
YKa)KuTe BUJ CBS3H, MOISPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBL.

2. Paccuurate pH aneratHoii OydepHON CHUCTEMBI, COCTOAILIEH W3 PACTBOPOB YKCYCHOM
KHUCJIOTHI U alleTaTa HaTpHsl OJMHAKOBOW KOHIICHTPAlUU B COOTHOIICHUH 3:5.

3.0mpenenute BHYTPEHHIOIO M BHEIIHIO CQepbl, 3apsabl KOMIUIEKCHOTO HMOHa U
KOMIUIEKCO00pa3oBaTeNs, KOOPAWHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTes u
JNEHTAaHTHOCTH JUranioB B coeauHeHuu Na [Co(SOy4)>(NH;),]. Hanummure Boipaykenue ams
KOHCTAHTHI HECTOMKOCTH KOMIUIEKCAa U Ha30BUTE €TO0.

4. Boruucnuts O.J].C. raapBaHMYECKOro 3jieMeHTa, O0Opa30BaHHOTO MarHUEM M MEIbIo
KOHIICHTpAIMs HMOHOB MarHusi B KoTopoM paBHO 0,00001 Mob/1, a KOHIICHTpAIMS HOHOB
menu paBHo 0,05 Momb/I.

(¢° Cu?*/Cu = 0,34 B; ¢°Mg?"/Mg=-1,18 B).
5. 3aKkoHUNTH ypaBHeHUe peakiuu. OnpenenuTs HanpasieHue nporekanuss OBP (B npsmom
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WM 0OpaTHOM HaIpaBJIEHUH) TPU TOMOIIH CTAaHIAPTHBIX PEIOKC-TIOTEHIIMAIIOB!
NaAsQO; +I, + NaOH — NazAsOy4 +
6. Hanummure ¢hopmyiy MHIEIUIBI, TOTYYEHHONW CIIMBaHHUEM PaBHbIX 00beMoB pacTBopoB 0,001M
K>S 1 0,01M Cu(NOs),. [lpuBeaute HazBaHMs BCEX CIOEB MUIICIUTHI.
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_ KOMILUIEKT 3AIAHUM JJ151
CAMOCTOSITAJIBHOM AYJUTOPHOM PABOTHI OBYUAIOIIET OCSI (CAPO)
O JUCHUIJIMHE «XUMUSI»

Pa3nen 1. BBerenue B 0011YH0 XUMHIO

CamocTosiTe/ibHasl ayIMTOPHAasA padoTa odyuarmierocst Ne 1
Tema: OCHOBHbIE MOHATHS XUMHH

Bapmuanr 1.
1. Onpenenure, K KAKMM KJIaCCaM HEOPraHUYECKUX COCIMHEHMM OTHOCSTCS CIEAYIOIINE BEIEeCTBA
u HazoBute ux: Ca(OH)Cl, Fe(NO3);, KHSO,4, Cu(OH),, H,SO3, SO,.
2. OnpenenuTe KOJIMYECTBO BellecTBa, coaepxkanieecs B 10,3 r NaBr.
3. MonspHas KOHUEHTpauus XJjJopuaa HaTpus B ¢usnonoruyeckom pactBope 0,15 wmomb/m.
Paccuwnraiite maccoByto gomto u Tutp NaCl B aTom pactBope, (p = 1 r/mi.).

Bapmuanr 2.
1. Onpenenure, K KaKMM KJIacCaM HEOPTAHHUYECKUX COCIMHEHUN OTHOCSATCS CIIEAYIOIINE BEIIECTBA
u HazoBute ux: CaCly, Fe(OH)NO;, Ca(HSO,),, Mn(OH),, H,Si03, MnO,.
2. OnpenenuTe KOJIUYECTBO BemiecTBa, coaepxaiieecs B 10,1 r KNOs.
3. MaccoBas 105 kene3a B KpOBU B pacuere Ha aneMeHT coctaBisieT 0,05%. Kakas macca moHos
JKeje3a COIEPKUTCSA B 5 KI' KPOBH.

Bapuanr 3.
1. Onpenenure, K KaKMM KjlaccaM HEOPTraHUYECKUX COCIMHEHHMM OTHOCSTCS CIEAYIOIINE BEelleCTBa
u HazoBute ux: Cu(OH)CI, Cr(NO;);, KHSi103, Cs(OH), HNO3, ZnO.
2. OnpenenuTe KOJIMYECTBO BELIECTBa, coaepxanieecs B 2,92 r CrBr;.
3. 20 r NaOH pactBopuiu B 80 MJI BOABI M IOTYYHIIN PACTBOP € TUNIOTHOCTHIO 1,22 T/MI1.
Paccuwnraiite MacCOBYIO JJOTIO U MOJISIPHYIO KOHIIEHTPAIIMIO THAPOKCHIa HATPUS B MOJIYYEHHOM
pacTBope.

Bapuanr 4.
1. Onpenenure, K KAKMM KJ1accaM HEOPTaHUYECKUX COSAMHEHUN OTHOCSTCS CIEAYIOIME BEIIeCTBA
W HAa30BUTC HX: MnClz, FG(OH)2N03, CU(HSO4)2, NI(OH)Q, H3PO4, PbOz
2. Ompenenute KOJIMYECTBO BellecTBa, coaepkamieecs B 1.48 r Mg(NO;),.
3. B xenya04HOM cOKe MaccoBas J0J1s1 COISTHOW KUCIIOThI cocTaBisieT B cpenneM 0,5%.
PaccumnraiiTe 2KBUBaNEHTHYIO (HOPMAIbHYIO) KOHIICHTPAIUIO COJISTHOM KUCIOTHI B KTy TI0UHOM
coke?

Bapuanr S.
1. Onpenenure, K KAKMM KJ1accaM HEOPTraHUYECKUX COSAMHEHUN OTHOCSTCS CIEAYIOIUE BEIIeCTBA
u Hazopure ux: CaCly, Fe(OH)(NO;),, KHSO,4, Cu(OH),, NaClO3, SO;.
2. OnpenenuTe KOJIMYECTBO BelecTBa, coaepxanieecs B 11,1 r CaCl,.
3. MaccoBast 10JIs XJIOpyIa HaTpus B pusnosiorudeckom pactrope 0,85 moinb/n. Paccuuraiite
maccoByto foito u Tutp NaCl B aToM pactBope, eciu p = 1 1/mi1.

Bapuanr 6.
1. Onpenenure, K KAaKUM KjaccaMm HEOPraHMYECKUX COCUHEHHUM OTHOCATCS CJIEIYIOIINE BELIeCTBa
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u HazoBuTe ux: Zn(OH),, Fe(OH),(NOs), K;HPO4, Fe(OH),, NaClO4, SO..

2. OnpenenuTe MOJISIPHYIO U MOJIIPHYIO KOHIICHTPAIIMIO SKBUBAJICHTa PAcTBOpPa, B 2 J KOTOPOTO
conepxkurcs 11,1 v CaCl,.

3. MaccoBast nonst xjaopuja HaTpus B puzuosiornaeckom pactsope 0,85 momw/n. Paccunraiite
MmaccoByto foito u TuTp NaCl B aTom pactBope, eciut p =1 r/mi.

Paspnen 2. PacTBopsI

CamocrosiTe1bHAsA ayIuTOPHAas padora o0y4yaromerocst Ne 2
Tema: PacTBopbl. Cioco0bI BbIpasKeHUs] KOHIEHTPAlMH PACTBOPOB

Bapmuanr 1.
1. PacTBOp — 3TO rOMOr€HHas CUCTEMA....
1) MOCTOSTHHOrO COCTaBa, coCTosALIast U3 2 U OoJiee HE3aBUCUMBIX KOMIIOHEHTOB;
2) mepeMEeHHOro cocTaBa, COCTOAIIAs U3 2 HE3aBUCUMbBIX KOMIIOHEHTOB;
3) mepeMeHHOro cocTaBa, cocToslas U3 2 1 6osee He3aBUCUMbIX KOMIIOHEHTOB U
MIPOJYKTOB UX B3aUMOJIEHCTBUS;
4) TONBKO MOCTOSIHHOT'O COCTaBa, COCTOSIIAs U3 2 U 00jiee HE3aBUCHUMbIX KOMIIOHEHTOB
U IPOAYKTOB UX B3aUMOJICHCTBUSI.
2. PacTBOputens — 3710:
1) cpenma, B KOTOPOW DPACTBOPEHHBIE BEIIECTBA PABHOMEPHO PACHPEICNICHBI B BHJIC
MOJIEKYJI U HOHOB;
2) KOMIIOHEHT PacTBOpPA, HAXOALINICS B U30BITKE U B TOM € arperaTHOM COCTOSIHHH,
YTO U CaM pacTBOp;
3) KOMIIOHEHT pAacTBOpa, HAXOJAIIMICSI B HEIOCTaTKE U B TOM JK€ arperaTHOM
COCTOSIHUM, YTO U CaM pacTBOpP.
3. DKBUBAJICHT BEIIECTBA MOXKET OBITh:
1) ToybKO peasibHOW YacTHUIIeH BEIIEeCTBA;
2) TOJBKO YCJIOBHOM YacTHUIIEH BEIEeCTBA;
3) peanbHOM WM YCIIOBHOM YacTHUIIEH BEIIECTBA,
4) Bce OTBETHI HEBEPHHBI.
4. TUTp MOKa3bIBAET, CKOJIBKO:
1) rpaMMOB BeliecTBa COEPKUTCS B 1 MIT pacTBOpa;
2) TpaMMOB BeIlleCTBa COJEPKUTCS B 1 1 pacTBOpa;
3) rpamMMOB BEILECTBA COAEPKUTCS B 1 KT pacTBOPUTENS;
4) Monb BelecTBa coepKUTCs B 1 11 pacTBOpa.
5. 3ammuce «0,89%-nwr1it pactBop NaCl» o3Hagaer, 4To:
1) B 100 r pactBopa conepsxutcs 0,89 r NaCl;
2) B 100 M pactBopa conepxkurcs 0,89 r NaCl;
3) B 1 1 pactBopa cogepxutcs 0,89 r NaCl;
4) B 1 xr pactBopa conepxwurcs 0,89 r NaCl.
6. ®opmyna amns pacueta MossipHOM koHueHTpauuu C(X) pacTBopa:

) Cx) =2
p-pa

2) C(X)=tes
m

p-pa
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3) C(X) zmﬁ' 6a ;
p-pa

4) C(X) :nﬂ- 6a ;

p-as

5) C(X) =t

6-6a p- pa

7. MonsipHas KOHLEHTpalMs XJopuaa Hatpus B (usnosnornyeckom pactBope 0,15 moms/i.
Paccuuraiite maccoByto gomto u Tutp NaCl B aToMm pactBope, (p =1 r/mi.).

Bapuanr 2.

1. IcTUHHBIM pacTBOPOM Ha3bIBAETCS:
1) roMoreHHas paBHOBECHAs CHCTEMa IMEPEMEHHOT0 COCTaBa, 00pa30BaHHAs U3 ABYX
WK 00JIee KOMIIOHEHTOB;
2) TOMOTeHHas CHUCTEeMa, COCTOSIIAss HE MEHEE YeM U3 2-X BEIECTB;
3) rereporeHHasi CUCTEMa, COJIEpKalllasi HE MEHEe JIByX KOMIIOHEHTOB;
4) omHOpOAHAS CHUCTEMA, COCTOSIIAS U3 MOJIEKYJI PACTBOPUTEIS M YACTHIT
PacTBOPEHHOTO BEIIECTBA, MEKIY KOTOPBIMU UMEIOT MECTO (PU3UKO-XUMHUECKHE

B3aHUMOJICHCTBHS;
5) pa3HOpoaHas cucTeMa, COCTOSIIAs U3 ABYX U 00Jiee KOMIOHEHTOB M MPOIYKTOB HX
B3aHMOJICHCTBUS.
2. [lo OTHOCHUTEIBbHBIM KOJMYECTBAM PACTBOPUTENSI W PACTBOPEHHOI'O BEUIECTBA PA3IMYAIOT

PacTBOPBI:
1) HachllLIEHHBIE;
2) pa30aBliCHHBIE;
3) HeHachIILEHHBIE;
4) nepechllleHHBIE;
5) KOHIIEHTPUPOBAHHBIE.
3. @akTOp PKBUBAJIEHTHOCTH — 3TO YHCJIO, TOKA3BIBAIOIIEE, KAKasl TOJI:
1) peanpHOM YaCTHIIBI BEIIECTBA SKBUBAJIEHTHA OJIHOMY HOHY BOJIOPOJIa B KUCIOTHO-
OCHOBHOM peakuuu wiv oHoMY 1eKTpoHy B OBP;
2) yCIIOBHOM YacCTHIIbI BELIECTBA SKBUBAJIEHTHA OJIHOMY HOHY BOJIOPOJIa I OJHOMY
3JIEKTPOHY B IAHHOW PEAKIINH;
3) peanbHOM MM YCIOBHOW YaCTHIIbI BEIIECTBA HKBUBAJIEHTHA OJIHOMY HOHY BOJIOpOJIa
WIK OTHOMY 3JIEKTPOHY B TaHHOW PEaKIHH;
4) Bce OTBETHI HEBEPHBI.
4. Maccoast o115 BeniecTBa (X) B pacTBOpe, BbIpaKeHHast B %, MOKa3bIBAET, CKOJIBKO:
1) rpammoB BemecTBa coaepxurcs B 100 r pactBopa;
2) rpammoB BeriecTBa coaepxutcs B 100 mi pactBopa;
3) rpammoB BeniectBa cogepxkurcs B 1000 mi pactBopa;
4) rpamMMOB BeIIECTBA COACPKUTCS B | KT pacTBopa.
5. 3anuch «3M pacTBOp IITIOKO3bD» 03HAYAET, UTO:
1) B 1;1 pacTBOpa COAEPKUTCS 3 MOJIb TITFOKO3BI,
2) B 100 M7 pacTBOpa COJEPKUTCS 3 MOJIb TIIIOKO3BI;
3) B 1 KT pacTBOpa COEPKUTCS 3 MOJb TIFOKO3HI;
4) B 100 r pacTBOpa COIEPKUTCS 3 MOJIb TIIFOKO3HI.
6. ®opmyna g pacyeTa MOJsIbHOM KoHIIeHTparuu C(X) pacTBopa:
m

1) C(X) =—tse
) C(X) =~

6-6a p- s
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S

2) C(X) =—==;
mp—,m

3) C(x) =2
m/;»,v/
n

4 C X — 8- 6d ;
) C(X) v
m
5) C(X) =—te
) C) =0

6= 6d p-pa

7. MaccoBas noiis xenne3a B KpoBU B pacuere Ha sneMeHT coctaBisieT 0,05%. Kakas macca noHos
Kele3a COIACPIKUTCS B 5 KT KPOBH.

Bapuanr 3.
1. O6pazoBanue pacCTBOPOB COMPOBOKIACTCSI:
1) TonBKO PU3NUECKUMHU MPOLIECCAMU;
2) TOJIBKO XMUMUYECKUMHU MPOIIECCAMU;
3) ¢u3MYECKUMU U XUMUYECKIMHU MPOILIECCAMHU.
2. PacTBOpUMOCTb 3aBUCHT:
1) oT mpupobl paCTBOPUTEINS U PACTBOPSIEMOTO BELIECTBA;
2) OT KOHLEHTpaluy;
3) OT TemmepaTypsl;
4) ot BpeMeHu;
5) OT mpUCYTCTBHS B pAaCTBOPE APYTUX BEIIECTB.
3. DKBUBAJICHT BEILIECTBA — 3TO:
1) peanbHasi yacTHIlA BEIIECTBA, KOTOPAsi B JAHHOW PeakIMi SKBUBAJICHTHA OJTHOMY
HOHY BOJIOPOJa U OJJHOMY 3JIEKTPOHY;
2) ycnoBHasi YaCTHIIA BEIECTBA, KOTOPas B JaHHOW PeaKIMK SKBUBAJICHTHA OJTHOMY
HOHY BOJIOPOJA UM OJJHOMY 3JIEKTPOHY;
3) peanbHasi MU YCIOBHAs YacTHIIA BELIECTBA, KOTOpas B JAHHON peaKInu
SKBHMBAJIEHTHA OJJHOMY MOHY BOJIOpPOJIa WJIK OJTHOMY JIEKTPOHY;
4) peanpHas 4acTUIlA BEIIECTBA, KOTOpasi SKBUBAJIECHTHA TOJIILKO OJTHOMY HOHY
BOAOpPOJA.
4. MonsipHasi KOHLIEHTpanus BemecTBa (X) MOKa3bIBaeT, CKOJIbKO:
1) mounb BemecTBa conepxkutcs B 100 mu pactBopa;
2) Momb BellecTBa CoepPKUTCs B 1 11 pacTBOpa;
3) MouIb BelecTBa COJAEPKUTCS B 1 KT pacTBOPA;
4) Moub BeuiecTBa COACPKUTCS B 1 KT pacCTBOPUTEIIS.
5. ®akTOp PKBUBAJICHTHOCTH I'MAPOKCUIA ATFOMUHUS PABEH:

1) 1/2;
2) 3;
3) 1/3;
4) 1/6;
5) 1.
6. ®opmyna AJig pacyeTa MacCOBOM JIOJIM PacTBOpA:
1) W :me-eu ;
m,. .
2) W =Zew
m

p-pa
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3) W — nH-H(I ;

p- pa

m(f' ea m D= pd
4y W =— L
100 %

5) W e m(s” 6a 3

p- pa p-pa

7. 20 r NaOH pactBopunu B 80 M1 BOJABI M TOJYYWJIM PACTBOP C IUIOTHOCTBIO 1,22 1/MIL.
Paccunraiite MacCcoByH JOJK0 M MOJSIPHYIO KOHILIEHTPALMIO THAPOKCHIA HATpuUs B
MOJIy4€HHOM pacTBOpeE.

Bapuanur 4.

1. PactBOpHTENh — 3TO KOMIIOHEHT, NpH O0Opa30BaHUMU pACTBOpAa KOTOPOTO: a) arperaTHoe
COCTOSIHME HE U3MEHSETCs; 0) arperaTHOe COCTOSTHUE U3MEHSETCS; B) KOHIEHTpAIUsl KOTOPOro B
pacTBope OouiblIe: I') KOHIIEHTPALUs KOTOPOTO B PACTBOPE MEHBIIIE.

1) 6, B;
2) a,T;
3) a, B;
4) a, 1
5) a,0,B,T.
2. C pocTom TeMIiepaTypsl paCTBOPUMOCTD T'a30B B BOJE
1) He usmeHsercs;
2) yBeIM4uBaceTcs;
3) ymeHsbIaeTcs.
3. ®axkTOp SKBUBAJICHTHOCTH HE MOXKET IIPUHUMATh 3HaYeHus: a) >1; 0) < 1; B) paBHoe 1.
1) 6;
2) 0, B;
3) a;
4) a, 0;
5) B.
4. MonsnbHast KOHIIEHTpauus BemecTBa (X) MoKa3bIBaeT, CKOJIbKO:
1) moub BemecTBa conepxkutcs B 100 mu pacTtBopa;
2) moub BemiecTBa coaepxxutcs B 100 M1 pacTBopuTens;
3) MoJb BellecTBa COEPKUTCS B | KT pacTBOPUTES;
4) mosb BeliecTBa cofepkutTcs B [ 1 pacTBopuTens.
5. 3amucek «0,25 H. pactBop H,SOy» 03HAUaET, uTO:
1) B 1 1 pactBOpa conepxkutcs 0,25 moab HySOy;
2) B 1 kr pactBopa coaepxkurcs 0,25 monb sxkBuBasieHTa HySOy;
3) B 1 1 pactBOpa conepxurcs 0,25 monb skBuBaneHTa HySOy;
4) B 1 1 pactBopurens cogepxurcs 0,25 monab H,SOy.
6. ®opmyiia 1715 pacueTa TUTpaA pacTBOpa:

1) T(X) — n(f—(f{l ,
p-pa

2) T(X) — n(f‘lf{l ,
p-pa

3) T(X) :mH-H(I ,
V/-pu

4) T(X) :m(f»(fu ;

p- a8
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8- 6d

4

p- pa

5) T(X) =

6-6d

7. B xenynouyHOM coke MaccoBasl JOJISI COJISIHOM KHCJIOThI cocTaBisier B cpeaneMm  0,5%.
PaccuuTaiiTe 9SKBUBAJEHTHYIO (HOPMQJbHYI0) KOHIIEHTPALMIO COJISIHOM  KHMCJIOTHI B
KEITyJ0YHOM COKe?

Bapuanr S.

1. PacTBOpeHHOE BEIIECTBO — 3TO KOMIIOHEHT, arperaTHOe COCTOSTHHE KOTOPOTo MpH 00pa30BaHUU
pacTBopa: a) MOKET HE M3MEHSTbCS; 0) U3MEHsETCs; B) KOHIEHTpAlusi KOTOPOro B PAacTBOpPE
OouiblIe; I') KOHIIEHTPALUs KOTOPOro B PACTBOPE MEHBIIIE.

1) 6, B;
2) a,0,T;
3) a,
4) a, B;
5) a, 0.
2. I3MeHeHue naBileHUE HE BIMSAET HAa pAaCTBOPUMOCTD B BOJE:
1) ra3os;
2) KHUIKOCTEH;
3) TBepABIX BELIECTB.
3. ®akTop SKBUBAJIEHTHOCTH MOKET MPUHUMATh 3HadeHus: a) > 1; 6) < 1; B) paBHoe 1.
1) a, 6;
2) 0, B;
3) a, 06 B;
4) a, B;
5) a.
4. MomnsipHasi KOHLIEHTpAIHs SKBUBAJIEHTa BeriecTBa (X) MoKa3bIBaeT, CKOJIBKO:
1) Moub BemecTBa coepkuTcs B 1 11 pacTBopa;
2) MoIb BEIIecTBa COAEPKUTCA B 1 KT pacTBopa;
3) MouIb BeleCcTBa SKBUBAJICHTA COAEPKUTCS B 1 KT pacTBOpa;
4) Mo BellecTBa SKBUBAJICHTA COJIEPKUTCS B | 11 pacTBOpa.
5. MonspHOCTb — 3T0:

1)
2)
3)
4)

cIoco0 BbIPAXXCHHA KOHOCHTPpAIIUKU paCTBOpPA,

YHUCJIO MOJIb PAaCTBOPECHHOT'O BCUICCTBA B 1 xr PaCTBOPUTECIIA,
YHUCJIO MOJIb PaCTBOPCHHOTI'O BCIICCTBA B 1 n PaCTBOPUTECIIA,
YHUCJIO0 MOJIb PAaCTBOPECHHOI'O BCUICCTBA B 1xa pacTBOpa;

5) Macca pacTBOpPEHHOI'O BellecTBa B 1 J1 pacTBopa.
6. ®opmyna ais pacyeTa MOJISIPHOM MacChl SKBUBAJICHTA BEIIECTBA:
n_.
) M, (X)=—=—;
Vp— pa
n,_.
2) M3K8 (X) :i ;
m(?‘ 6a
m
3) M3K8 (X) = ﬂ ;
nBI\'(f
4) ML)KK(X) :nJK(s’ m(f‘ 6a ;
m
5 M, (X) =

p-pa p-pa

7. MaccoBas n0:1s xjgopuaa HaTpus B pusnonoruueckoM pactsope 0,85%. Paccuuraiite MomsipHyto
maccy u TuTp NaCl B aToM pactBope, ecinu p =1 r/mi.
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Bapmuanur 6.

1. KoHmeHTpamusi BemlecCTBA B pacTBOpe — OTO BeJIMYMHA, H3MEpseMas KOJMYEeCTBOM
PacTBOPEHHOTO BEIIECTBA B OMPEJCICHHOM: a) o0beMe pacTBOpa; 0) Macce pacTBopa; B) Macce

pPacTBOPUTEIIS.
1) a;
2) a, 0;
3) 6;
4) a, 0, B.

2. Bona — yHUKaTBHBIA PACTBOPHUTEID, YTO OOBSICHIETCS CIACAYIOIMNMH €€ OCOOCHHOCTSAMM:

1) BBICOKOI1 BSI3KOCTBIO;
2) BBICOKUM JIUTIOJTBHBIM MOMEHTOM;
3) BBICOKOH IUAIEKTPUYECKON TPOHULIAEMOCTHIO;
4) HU3KOU TEMIOEMKOCTHIO;
5) HU3KOU TEMIOTOM UCIapEeHHUs.
3. CriocoObI BeIpaXKEHUS COCTaBa paCTBOPOB:
1) MonsipHast KOHIIEHTPALIMS;
2) MOJSIBHOCTB;
3) ¢dakTop PKBUBANEHTHOCTH;
4) maccoBas J10Js;
5) pacTBOpUMOCTb.
4. MonspHas Macca 3KBHBaJIeHTa BemiecTBa (X) — 3To:
1) macca 1 monb 5kBUBaeHTa BemiecTna (X);
2) macca 1 momb Bemecta (X);

3) mpowu3BeneHHE KOTUYeCTBa BelecTBa (X) Ha ero MOJIIPHYIO Maccy;

4) oTHomIeHHE Macchl BenlecTBa (X) K €ro KOJIM4ecTBy.

5. MonsipHast KOHIIEHTpanus BemecTBa (X) U MOJsIpHas KOHIIEHTpallKs SKBUBalleHTa BelecTBa (X)

MUMEIOT OJIHO U TO K€ YHCIICHHOE 3HAYCHHUE, eCl (PaKTOp SKBHUBAJIICHTHOCTH:
1) Gosnblile eAMHHULIBI;
2) paBeH €IUHMUIIE;
3) MeHbIlle eAMHHUIIBI;
4) BenuumHa (aKTOpa SKBUBAJCHTHOCTH HE UMEET 3HAUCHUSI.
6. ®opmyna amns pacyeTa MOJSIPHOM KOHIIEHTPALMK YKBUBAJIEHTa pacTBOpa:

n, .
1) CH(X): IKG ;

p-pa

n, .
2) Cy(X) =2

6-6a

3) C:)K“(X) = m(f’(f(l ;
JX)>M(X) X,
4) CBI\‘R(X) :nBI\‘e m@‘@(l;
m - 6d
3) Cy(X) =—=—

p-pa p-pa

7. MaccoBas o1 xJiopua HaTpust B puznonoruueckom pactsope 0,85%. Paccunraiite MonsipHyto

Mmaccy u Tutp NaCl B aTom pactBope, eciu p = 1 r/mi.

CamocTrosiTe1bHAs ayIMTOPHAs padora o0y4yaromerocst Ne 3

Tema: KosmuraruBHble CBOMCTBa PACTBOPOB
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1.

2.

3.

4.

5.

1.

Bapmuanr 1.
Kpunockonnueckas u 30yJiIMocKonuYecKast MOCTOSIHHbBIE 3aBUCAT OT:
1) Hamuuus KaTanM3aTopa;
2) TpUpOJIbl paCTBOPUTEIS;
3) nmpupobl paCTBOPEHHOI'O BEIIECTBA;
4) Temneparypsl;
5) KOHIIEHTpAaIuu pacTBOpa.
[oBbllIeHNe KOHIIEHTPAIUK PACTBOPA BHI3bIBAET:
1) moBbllIeHNE TEMIEPATyphl KUTEHHS U TOHMKEHUE TEMIIepaTyphl 3aMep3aHusi;
2) NOHMKEHHE TEMIIepPaTyphbl KUIIEHUS U MOBBIIIEHUE TeMIIepaTypbl 3aMep3aHus;
3) moBbIIEHHE TEMIEPAaTyphl KUIIEHUS U MOBBILICHHE TEMIIEPATYPbI 3aMEP3aHHUS;
4) MOHW)XEHHUE TeMIepaTypbl KUIEHUS U TeMIIepaTypbl 3aMep3aHHusl.
beimn mpurotosiiens! BoaHbie pacTBOpbl CaCly, NaCl u Aly(SO4); ¢ 01nHaKOBOM MOJISIPHOM
KoHIeHTpauueil. Kakoil 13 nepeurcieHHbIX pacTBOPOB KUITUT NP HauboublIel Temmneparype?
1) pactBop CaCly;
2) pactBop NaCl;
3) pactBop Alx(SO4)3;
4) y 3THUX pacTBOPOB TEMIIEpaTypa KUIIEHUS OJMHAKOBAsI.
3axon Bant-I'odda 11 ocMoTndyeckoro JaBiaeHus! paCTBOPOB 3JIEKTPOJIUTOB BBIPAKAETCS
MaTeMaTHYECKUM YPaBHEHUEM:
1) Poey =1CmRT;
2) Poey =1CNRT;
3) Poew = m/MRT;
4) Py = 1ICMRT;
5) Poewy = CmRT.
Kakoe ocmoTndeckoe naBieHHE JOKHO UMETh PaCTBOPBL, KOTOPBIE IPUMEHSIOT B MEIULIMHE B
KayecTBE U30TOHUYECKUX PACTBOPOB MJIM KPOBE3aMEHUTENIEH?
1) 700-800 kI1a;
2) 500-600 xIla;
3) 200-300 kITa;
4) 300-400 xIla;
5) 900-1000 xITa.
ByayT nu nzotonnyeckumu 10%-Hble pacTBOPHI TIIHOKO3bI U PPYKTO3bI?
1) OynyT, T. K. paBHBI UX MacCOBBIE JOJIU B PaCTBOPE;
2) OyayT, T. K. paBHBI UX MOJISIpHBIE KOHLIEHTPALUU BCJIEICTBUE PABEHCTBA MOJISIPHBIX
Macc;
3) OynyT, T. K. SIBJITFOTCSI HEAJIEKTPOIUTAMHU.

[Ipu pactBopenun 13 r HeanekTpoauta B 400 T BOJBI TeMmIiepaTypa KHIICHHS pacTBOpa
coctasuna 100,453 °C. Onpenenurs MOISPHYIO MAacCy pacTBOPEHHOro BemecTBa. K. BOIBI
0,52.
Omnpenenuth ocMoTHUecKoe naBneHue 3% pactBopa caxapossl (p = 1,01 r/mi1) npu KOMHATHOM
temneparype (25 °C).

Bapuanr 2.
Kakoii 3akoH BbIpa)kaeT 3aBHCHUMOCTH JaBIICHUS HACBIIICHHOTO IMapa OT KOHIICHTpAIuU
pactBopa?
1) 3akon Payns;
2) 3axoH ['enpu;
3) 3axon Banr - ['odda;
4) 3akon MenneneeBa - Knaitnepona.
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2. Kak n3meHsieTcs JaBjieHUE HACBIIIEHHOIO Mapa P YBEJIMYEHUN KOHLIEHTpaluu pacTBopa’?
1) He u3meHsercs;
2) yBeIM4MBaeTcs;
3) ymeHsbIaeTcs.
3. Ecnu B xkuakyro ¢a3zy paBHOBECHOW CUCTEMBI BOJIa-JIe]l BBECTH HelleTyuee BEIIeCTBO, TO OyAeT
MIPOUCXO/IHTH:
1) mmaBneHue abaa;
2) paBHOBecHE HE U3MEHUTCS,
3) xpucramuM3anus BOJbI,
4) KpucTaIM3aLus pacTBOpPA.
4. OcMmoc — 370!
1) HampaBJIEHHBIN CaMOIIPOU3BOJIBHBIN MEPEXO/T MOJIEKYJI PACTBOPUTEIS Yepes
MOJYIPOHUIIAEMYI0 MEMOpaHy M3 pacTBOpa C MEHbIIIEH KOHIICHTPAIUEH B pacTBOP C
OOJBITICH KOHIIEHTPAIUEH;
2) HampaBJI€HHBII CaMONPOU3BOJIBLHBIN NEPEXO] MOJIEKYJ PaCTBOPUTEINS Yepes
MOJTYTIPOHHUIIAEMYI0 MEMOpPaHy U3 pacTBOpa ¢ OOJIBIICH KOHIICHTPAIMEH B pacTBOP C
MEHbLIENH KOHIIEHTPALUEH;
3) HampaBJICHHBIM CaMOIIPOU3BOJIBHBIN MTEPEX0]T MOJICKYJI PACTBOPEHHOTO BEIIECTBA
4epes MONyIpoOHUIIaeMyt0 MeMOpaHy U3 pacTBOpa ¢ MEHbIIIEH KOHIIEHTpaIuei B
pacTBOp ¢ OOJIBINICH KOHIICHTPAILIUEH;
4) HampaBIIEHHBIM CAMOMPOU3BOJIBHBIN MEPEX0 MOJIEKYJ pACTBOPEHHOTO BEIIECTBA
Yyepe3 MOJyITPOHUIIAEMYI0 MEMOpPaHy U3 pacTBOpa ¢ OOJIbIIIeH KOHIICHTpALlUeH B
pacTBOpP C MEHbIIEH KOHIIEHTPALIUEH.
5. Uto Takoe TUNepTOHUYECKHI pacTBOp?
1) pacTBOp, UMEIOIIHI OAMHAKOBOE OCMOTHYECKOE IaBIICHUE 10 CPABHEHUIO CO
CTaHIApTHBIM;
2) pacTBOp, UMEIOIINI MEHbIIIEE OCMOTHYECKOE IaBIICHUE 110 CPABHEHUIO CO
CTaHJApTOM;
3) pacTBOp, UMEIOIIHIA OOJBIIIEe OCMOTUYECKOE JaBICHHE M0 CPAaBHEHUIO CO
CTaHJapTOM.
6. B 2%-HOM pacTBOpE IITIOKO3bI SPUTPOIHUTHI OYyAyT MOJBEPraThCs:
1) mia3monu3y BCIEACTBHE SHI00CMOCA;
2) reMonm3y BCIEACTBHE IK300CMOCA;
3) 1u1a3MoNM3y BCIIEICTBHE 9K300CMOCA;
4) remMoau3y BCIEACTBHE YHIO0CMOCA.

7. Brraucnouth TeMieparypy 3amep3anus 40% (mo macce) pacTBopa cupTa B BOJE.

8. Brruncaute ocMoTHUYECKOE JaBlIiEHHWE PacTBOpA TIIUIIEPHHA C MaccoBou nosei 1% (mmoTHOCTh
1,0006 r/mn) mpu 25 °C. Byzner au OH M30TOHUYEH PACTBOPY ¢ OCMOTHYECKUM AaBiaeHueM 500
k[la?

Bapuanr 3.
1. Kprockonuueckoii KOHCTaHTOM, Ha3bIBAETCS:
1) moHmxeHue TeMIeparypbl 3aMep3aHus pacTBOpa, 00ycIOBIEHHOE 1 MojeM
BemiecTBa, pactBopéHHoro B 1000 r pacTBopuTes;
2) TNOBBIIIEHHE TEMIIEPATYPHI 3aMEP3aHUsl pacTBOPa, 00yCcIOBIEHHOE 1 MojemM
BemiecTBa, pactBopéHHoro B 1000 r pacTBopuTes;
3) moHMXKEHHE TeMIIEPATypbl 3aMep3aHusl pacTBOPa, 00ycIOBIEHHOE 1 MoeM
BeliecTBa, pactBopéHHoro B 100 r pacTBopuTes;
4) noBbILIEHHE TEMIIEPATYPHI 3aMEP3aHUs pacTBOPa, 00yCIOBIEHHOE 1 MoeM
BeliecTBa, pactBopéHHoro B 100 r pacTBopuUTEIIs.
2. Kakoil KOHIEHTpaluuu NPONOPLUUOHAIBHO TIOHMKEHHE TEMIepaTypbl IpU 3aMep3aHuU
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pacTBOpoB?

1) monspHO# nonu;
2) MOJSUIbHOW KOHILICHTPAIINH;
3) maccoBoii 1071H;
4) MOJSPHOU KOHILICHTPALIUH.

3. 3UMO# TTOCHIMAIOT COJBIO IOPOXKKH JIJISl TOTO, YTOOBI:
1) TemmepaTypa TasHUSA JIbJa HE MEHSETCS,
2) TIOBBICUTH TEMIIEPATYPy TASTHUS JIbJIA;
3) MOHU3UTH TEMIEPATYPY TASTHUS JIbJA.

4. Paboune «ropssunx» 1eX0B JOJKHBI MUThH MMOJCOJICHHYIO BOy, TaK KaK B pe3yJIbTare

MOBBIIIEHHOT'O MOTOBBIICNIEHNUS OCMOTHYECKOE JIaBJIICHUE Y HUX:

1) nmoumxaercs;
2) TMOBBIIIAETCS;
3) HEe u3MEeHsIeTCs.

5. JIBu>keHUEe pacTBOPUTEIIA U3 OKPYXkKAIOLIEH Cpeibl B OCMOTHUECKYIO STUEIKY Ha3bIBAIOT:
1) sx30cMocoM;
2) SHJIOCMOCOM;
3) typropowm;
4) muddysueii.

6. 0,5%-nb1ii pactBop NaCl sBisieTcst MO OTHOIICHUIO K TIJIa3Me KPOBH:
1) TUIIOTOHUYECKUM;
2) TUNEPTOHUYECKUM;
3) W30TOHUYECKHM.

7. Paccuuraiite Temnepatypy kunenus 10 % pacTBopa caxapo3sbl.
8. Paccuwnraiite ocmormueckoe aasinenue 1mpu 37 °C 20%-HOro BOJHOrO pacTBOpPA TIIIOKO3BI
(mnotHOCTH 1,08 r/MIT) 17151 BHYyTPUBEHHOT'O BBE/ICHUS MPH OTEKE JIETKOTO.

Bapmuanr 4.

1. KoinmuraTUBHBIMU SIBJSIIOTCS CIAEAYIOIIME CBOMCTBA: a) OCMOTHYECKOE JIaBlieHHE; 0) JaBlIeHUE
HACBIIIEHHOTO TIapa PacTBOPUTENSI HaJ PAcTBOPOM; B) TemIepaTypa 3amMep3aHus U KHIICHUS
pPacTBOPOB; T') HOHHAS CHJIa PACTBOPOB; /1) Oy(pepHasi eMKOCTh pacTBOpPOB; €) pH pacTBOpoB.

1) Bce;
2) a, 0, B;
3) a,0,B,T;
4) a,0,B,T,e¢.
2. Kak 3aBucuT TemmepaTypa 3aMep3aHusi pacTBOpa OT €ro KOHIIEHTPAIH?
1) c pocToM KOHLIEHTpaI1 YMEHBIIAETCS;
2) He 3aBUCHT;
3) ¢ poCTOM KOHIIEHTpAIIUU YBEIMUUBACTCS.

3. Kakas temneparypa 3amep3anus pactsopa (B °C), uto comepxut 1 Moib ManbTo3s1 1 2000 T

BOJBI?
1) —1,86;
2) 3,72
3) —0,93;
4) +3,72;
5) +1,86.

4. OcMOTHYECKOE JaBJICHUE POMOPIIMOHAIIBHO:

1) MOnspHOM KOHIIEHTpAIMH PACTBOPEHHOTO BEIIECTBA;

2) MOJSIbHON KOHIIEHTPALMU PACTBOPEHHOI'O BEILECTBA;

3) MOJSIPHOI KOHIIEHTPAIMK SKBUBAJIIEHTA PACTBOPEHHOTO BEIIIECTBA;
4) MoJIIpHOM J10JI€ paCTBOPEHHOI'O BEILIECTBA.
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5. /IBu>keHHE paCTBOPUTEIIL U3 OCMOTUYECKOM STYEHKH B OKPYXKAIOLLYIO CPENy Ha3bIBACTCS:
1) samOOCMOCOM;
2) 9K300CMOCOM;
3) muddysneit;
4) pacTBOpEHHEM.

6. MI30TOHNYECKMU PACTBOPAMH SIBJISIFOTCS:
1) 5 %-nsrii pactBop NaCl u 0,9 %-Hblii pacTBOp IITIOKO3BI;
2) 0,9%-ns1it pactBop NaCl u 0,5%-Hb1i1 pacTBOpP TIIIOKO3HI;
3) 9%-nprii pactBop NaCl u 5%-HbIii pacTBOp TIIOKO3BL;
4) 0,9%-nsr1it pactBop NaCl u 5%-HbIi1 pacTBOP TITFOKO3HI;
5) 9%-nwrit pactBop NaCl u 0,5%-HbIil pacTBOp TITIOKO3BI.

7. Bpluucnute TeMnepaTypy KUIEHUS U TEMIEPATypy 3aMep3aHus BOJHOTO PacTBOpa IIIUIIEPUHA
(C3H303) ¢ maccosoii monei, pasaoit 3% (K, = 1,86; Ky5=10,52).

8. Brruncaute ocmoTHueckoe aaBieHue pactBopa B 100 mit kotoporo coaepxurcs 4,6 T 3TUIOBOTO
criupra pu 30 °C.

Bapuanr S.

1. KonnuratuBHble CBOHCTBA pacTBOPOB 3aBUCHT OT:

1) mpupoasl pacTBOPUTENS;

2) teMmmepaTypsbl;

3) uucria yacTHIl paCTBOPEHHOTO BEILECTBA;
4) mpupoabl paCTBOPEHHOTO BEIIECTBA.

2. JlaBrneHue HaCBIIIEHHOTO Iapa pPAacTBOPUTENS HAJ PacTBOPOM, B COCTaB KOTOPOIO BXOAUT
HeJIeTy4ee BEIECTBO MPSMO MPONOPLUOHAIBHO KOHIIEHTPALMU PACTBOPUTENS, BBIPAXKEHHAs B
eIMHUIAX:

1) maccoBas ao:s;

2) MonsipHast 10JIs;

3) MOJSIBHOCTH;

4) MOJIIPHOCTB;

5) MousipHas Macca SKBUBAJICHTA.

3. B ropax temnepaTypa KUIIEHHs BOJBI:

1) HuXe, yeM Ha paBHMHE, T. K. HWXKE BHEIIIHEE aTMOC(EpPHOE TaBICHUE;
2) WMeeT TaKoe ke 3HaueHue, Kak Ha paBHUHE;
3) BblIlIE, YEM Ha paBHUHE, T. K. HI)KE BHEIlIHEe aTMOC(EpHOe JJaBJIeHHE.

4. OcMOTHYECKOE JaBJICHUE PACCUNTHIBAETCS 10 3aKOHY:

1) Ulpenunrepa;
2) TI'eiizenOepra;
3) Banr l'odda;

4) Payns.
5. I1nazmonu3 — 3T0 mpoIiece CxKATHE U CMOPIIMBAHUE 000T0YKU KJIETKH, OH HACTYMAET B
pe3yJbTaTe:

1) sHmoocmoca;
2) 3K300CMOCa;
3) mudpdysum;
4) HarpeBaHUsl.
6. UTo nmpou30ieT ¢ 3pUTPOLUTAMHU, TOMEIIEHHBIMU B 1 %-HbII1 pacTBOp TJIFOKO3bI?
1) remonu3 u mIazMoius;
2) u3MeHseTCs MPOU3BOJIBHO;
3) remonus;
4) He U3MeHseTCH;
5) mnazmonus.
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7. Beraucauts Temneparypy kunenus 20 % pacTBopa 3THIOBOTO CIIAPTA.

8. 100 mu pactBopa, comepxkamiero 0,5 T pacTBopeHHOro Hednekrposura, npu 40 °C umeer
OCMOTHYECKOE JaBieHHe, paBHOe 142 xlla. BpramcanTe MOJISpHYHO Maccy pacTBOPEHHOTO
BEIIECTBA.

Bapuanr 6.
1. D0ynnmuockonuYecKas MOCTOSTHHAS 3aBUCHUT OT:
1) mpupoasl pacCTBOPEHHOIO BELIECTBA;
2) mpUpoOJIbl paCTBOPUTEIIS;
3) KOHILIEHTpalMH pacTBOpa;
4) Hanuuus Katanauzaropa
5) TemmepaTypsl.
2. TloBbimieHne TeMmIepaTypbl KHUIEHHS, pPa30aBIEHHBIX PAaCTBOPOB HEIJIEKTPOIUTOB MPSIMO
IIPONOPLUOHAIIBHO:
1) MoOJISIpHOM KOHIIEHTpAIlUU PacTBOPA;
2) MOJBHOM J10JI€ paCTBOPUTEIIS;
3) HOpMaJIbHOH KOHILIEHTpAlMU PacTBOpa;
4) MOJIAIBPHOW KOHUEHTPALMU PacTBOPA.
3. Kakoii u3 npuBeneHHbIX 1%-HBIX pacTBOPOB OyIET 3aMep3aTh MPU CaMON HU3KOM Temreparype?
1) rmoko3a;
2) sTaHom;
3) Genok;
4) NaCl;
5) ZnSO,.
4. bonbine 00beMbl PACTBOPOB JIEKAPCTBEHHBIX CPEJICTB BBOSAT KalelIbHBIM METO/I0M, YTOOBI:
1) He yBEIMUYUTH OCMOTHYECKOE JIaBJICHUE;
2) He yBEIMYUTbh KOHIEHTPAIUIO JIEKTPOJIUTOB B KPOBU;
3) He yBEIMYUTb KOHLEHTPALUIO OEITKOBBIX MOJIEKYJI;
4) He yBETUYMTH CYIIECTBEHHO 00bEM KPOBH.
5. M30TOHMYECKNMHU PAaCTBOPAMHM HA3bIBAIOTCS PACTBOPBI, Y KOTOPBIX:
1) ocMoTHUEcCKOE 1aBlIeHUE OJMHAKOBO;
2) OCMOTHYECKOE JaBJIEHUE HEOIMHAKOBO;
3) KOHIIEHTpalMH PacTBOPOB PaBHbI MEXKIY COOOIi;
4) ocmoTtuueckoe AaBieHue paBHO 0.
6. byayTt nu nzoronnueckumu 10%-Hble pacTBOPHI IIFOKO3BI U caxapo3bl?
1) OynyT, T. K. paBHBI UX MacCOBBIE JOJIU B PacTBOPE;
2) He OyayT, T. K. pa3JIMYHbl X MOJIIPHbIE KOHIIEHTPAIlUU B paCTBOPE BCJIE/ICTBUE
OTJIMYUS MOJIAPHBIX Macc;
3) OynyT, T. K. SIBJIIFOTCSI HEAJIEKTPOIUTAMHU.
7. BbruucnuTe CKOJIBKO IPaMMOB TJIFOKO3bI pacTBOpeHO B 500 Mi1 BOABI, €CIM PacTBOpP 3aKHUIAET
pu 100,258 °C.
8. Boraucauts ocmotudeckoe aasienue 10 % pactsopa metanona mpu 25 °C (p = 0,9 r/mi).

Bapmuanr 7.
1. Kak BbIpakaeTcs KOHIICHTpallMs B YpaBHEHHUH 3aKkoHa Pays?
1) maccoBas nonus;
2) MoJekyJsipHas A0J;
3) MomsIbHAS OIS,
4) MouibHas J0sl.
2. Ecnu B paBHOBECHYIO CHCTEMY HUIKOCTh-IIAp BBECTH PACTBOPUMOE HEJIETYy4Yee BEIECTBO, TO
JIABJICHUE T1apa paCTBOPUTEISI HAJl PACTBOPOM:
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1) yBenmuurces;
2) yMEHBILIUTCS;
3) HE U3MEHUTCH.
3. [Ipu no6asnenuun NaCl k Boge Temneparypa 3aMep3aHusi pacTBOpa 10 CPAaBHEHUIO C
pacTBOpUTENEM:
1) moHu3UTCA, T. K. yMEHBIIUTCSA MOJIIpPHAS 101 PACTBOPHUTEIIS;
2) MOBBICUTCS, T. K. yMEHBIIIUTCS MOJISIpHAs! IOJIS1 pAaCTBOPUTEIIS;
3) He uzmenurcs, T. K. NaCl — HeneTyuee BemiecTBo.
4. Ilo 3akony BanT - 'opda ocmoTHueckoe naBieHne pa30aBICHHOTO PacTBOPA HEIIEKTPOIUTA
paBHSETCS Ta30BOMY JIaBJIEHHIO, KOTOPOE:
1) mpousBoaus Obl pacTBOP B Ta30BOM COCTOSIHUH, 3aHUMAs TaKOH ke 00beM, Kak U
pacTBop;
2) nmpousBOAMI Obl PACTBOPUTEIH B TA30BOM COCTOSIHUH, 3aHUMAs TaKOH ke 00beM, Kak
U PACTBOp, IPH TOH K€ TEMIEPATYPE;
3) mpou3BOAMIIO ObI PpACTBOPEHHOE BEIIECTBO B T'a30BOM COCTOSIHUHM, 3aHUMAasl TAKOU ke
0o0BbEM, KaK U pacTBOp, PU TOMU Ke TeMIIepaType;
4) mpowusBoaMII ObI PaCTBOP B T'a30BOM COCTOSIHUU IPU PAaBHOBECHUHU.
5. l'unoToHUYEeCKUE pacTBOPHI JIEKAPCTBEHHBIX CPEJCTB HEIb3sI BBOJUTH BHYTPUBEHHO, TOTOMY YTO
IIPOUCXOMMT:
1) cnumnanue 3puTPOLUTOB;
2) maa3MoJu3 3PUTPOLUTOB;
3) yBenMYEeHHE OCMOTHYECKOTO JAABJICHUS B KPOBH;
4) reMou3 3pUTPOLIUTOB;
5) ocemaHue SpPUTPOLIUTOB.
6. B 5%-HOM pacTBOpE IIIIOKO3bl S3PUTPOLIUTHI OYAYT:
1) HaxoAUTHCSA B pABHOBECHOM COCTOSIHHH;
2) mojaBepraThCs reMoIM3y BCIEICTBHE IK300CMOCA;
3) moaBepraThCs IIa3MOJIN3Y BCIEACTBHE SHI00CMOCA;
4) moaBeprarbcs MIa3MOJIU3Y BCIIEICTBUE SK300CMOCA.

7. Onpenenuts Temneparypy kunenus 40% pacTBopa THIOBOTO CIIHPTA.
8. 40mi pacteopa, coaepxkamero 0,2 T pacTBOpeHHOro Hednekrponura, mpu 27,3 °C umeer
ocMoTHYecKoe JiaBieHue, paBHoe 121 klla. BeraucauTh MOJEKyIspHYIO Maccy pacTBOPEHHOTO

BEIECTBA.

Bapuanr 8.
1. D0yIHOCKOMMYECKO KOHCTAHTOM Ha3bIBACTCS:
1) moBblIeHKE TEMIIEPATYPhl KUIIEHHSI, KOTOPOE MPOUCXOIUT MPU pacTBOPEHUHU | Mouis
BemiectBa B 1000 r pactBopuUtens;
2) NOHMXXEHHUE TeMIIEpaTypbl KUIIEHUS, KOTOPOE MPOUCXOANUT IIPU PACTBOPEHUH 1 MO
BemiectBa B 1000 r pactBoputens;
3) moBbIIEHHE TEMIEPATYPhl KUIMIEHUSI, KOTOPOE MPOUCXOIUT MPHU pacTBOPEeHUHU 1 Mouis
BemiectBa B 100 T pacTBOpUTENS;
4) nmOHMKEHUE TeMIIepaTypbl KUIIEHUS, KOTOPOE IPOUCXOIAUT IIPH pacTBOpEHUH 1 Mois
BemiectBa B 100 T pacTBopUTEIS.
2. OTHOCUTEIBHOE MOHMKEHUE JABJICHUS Mlapa HaJl paCTBOPOM MPOTOPIHUOHATBHO:
1) MomnsipHO¥H 10JIe paCTBOPEHHOT'O BEIIECTBA;
2) MOJSIpHON KOHIIEHTPALMU PaCTBOPEHHOT'O BEILIECTBA;
3) MOJSUIBHOM KOHIIEHTPAIMH PACTBOPEHHOTO BEIIECTBA;
4) MoJIIpHOMU J10JI€ paCTBOPUTEISL.
3. [lns npenoTBpallieHus 3aMep3aHus B 3MMHEE BpeMsI K BOJHBIM pacTBOpam J100aBIsOT
ATUJIEHITIMKOb. [Ipy 3TOM TemmepaTypa 3amep3aHusl pacTBOpa:
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1) noBsbIaercs;
2) TOHWXaeTcs;
3) He U3MEHSETCA.
4. OcMoTHYEeCKass KOHIEHTPALHS — 3TO:
1) MaccoBasi KOHIIEHTpaLUsI SJIEKTPOJIUTOB;
2) cyMMapHasi KOHIIEHTpAIHs YaCTHUI] paCTBOPEHHOTO BEILIECTBA B PACTBOPE;
3) MoJsipHas KOHIEHTpaIus OETKOBBIX MOJIEKYIT,
4) KOHIICHTpAIHS dJIEKTPOJIUTOB;
5) KOHIIEHTpaIus OEITKOBBIX MOJEKYII.
5. Ilo BenmuumHE KaKoro mapaMeTpa B MEIUIIMHE PACTBOPHI ACNIAT HA THUIIO-, THUIIEP- U
nzotonnyeckue? Kakum mo 3toit kinaccupukanuu spnsercs 3 %-Hplil pacTBOpP TITIOKO3bI?
1) ocMOTHYECKOro AaBJIEHUS, U30TOHUYECKUM;
2) apTepHalIbHOTO JABJIEHUs, N30TOHUYECKUM;
3) OCMOTHYECKOTI'O JAaBJICHUS, THIIEPTOHUYECKHIM;
4) ocMOJISIpHOM KOHLIEHTPALUU, THIIEPTOHUYECKUM,;
5) OCMOTHYECKOTIO JaBJIEHUS, THIIOTOHUYECKUM.
6. 5%-nb1it pactBop NaCl sBisieTcss M0 OTHOIICHHIO K TIa3Me KPOBHU:
1) TUIOTOHMYECKUM;
2) TUNEPTOHUYECKUM;
3) M30TOHUYECKHUM.

7. BeruucnuTe naBieHHWE HACBIMIEHHOTO Tapa Haj pacTBOPOM, coAepkamuM 6,4 T HadTainHa
(C1oHg) B 90 r Genzona (CsHg) mpu 20 °C. JlaBneHue HACHIMIEHHOTO Mapa Haj OEH30J0M IIPU
naHHOM Temmeparype 9953,82 I1a..

8. Paccuuraiite ocmotuyeckoe nasienue npu 310 K 20%-Horo BogHOTO pacTBOpa IIIOKO3HI (p =
1,08 r/mi), mpuUMeHsSIeMOro Jjisi BHYTPUBEHHOI'O BBEJEHUS, HAllpUMeEp, MPU OTEKE JIErKOro.
Kakum Oyner 3ToT pactBop (THMO-, THIEp-, U30TOHUYECKUM) MO OTHOIICHUIO K KPOBU, €CITU
Y4eCTh, UTO Py KpoBU paBHO 740—780 kIla?.

Bapuanr 9.
1. MaTematndeckoe BeIpaKeHHE 3aKkoHa Payis:

1 P,- P __ Ny

P, n+n,’
2) P- P, __n :

P, n+n,

P- P

) —L=—"y

P n+n,
4) P,- P __n

P, n+n,

2. JlaBneHue mnapa Haja pacTBOPOM IIPU YBEJIWYEHUM KOHLEHTPALMM PAcTBOPEHHOIO B HEM
HEJIETY4ero BEIECTBA 10 CPABHEHUIO C YUCTBIM PACTBOPUTEIIEM:
1) yMeHbIIaeTcsl, T. K. YMEHBIIAETCS MOJIIpHAs /10151 pACTBOPUTEIS;
2) yBeIUYHMBAETCs, T. K. yBEJIMUUBAETCSA MOJIIPHAs J10JIsl pACTBOPEHHOTO BEILIECTBA;
3) He U3MEHAETCH, T. K. PACTBOPEHHOE BEILECTBO HEJIETyYEe.
3. bosnee cunbHBINA TEPMUYECKUN 05KOT MOKET OBITh BBI3BAH KUIISIIIMM CaXxapHbIM CHUPOIIOM C
MacCOBOM J0JIEN caxapo3bl, PaBHOM:
1) 2%;
2) 5%;
3) 8%;
4) 10%.
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4. B npouecce ocMoca:
1) pacTBOpHTENH B pacTBOpPaxX OJHOBPEMEHHO ABIIKYTCS U3 OJJHOTO PACTBOPA B JAPYTOI;
2) pacTBOPUTENH U3 PACTBOPA C MEHbIICH KOHIICHTpALUEeH. IBIXKYTCS B PaCTBOP
OOJBITIEH KOHIIEHTPAITUEH;
3) pacTBOpHUTENN B pacTBOpax C 0OJbIIEH HHTEHCUBHOCTBIO JBMXKYTCS B PACTBOP
MEHbIIEN KOHIIEHTpAaIlUEH.
5. Ilpu BBeieHUU BHYTPUBEHHO THIIOTOHUYECKOT'O PAcTBOpa HAOII0JaeTCs:
1) reMosn3 3pUTPOLIUTOB;
2) 0CMOC 3pUTPOLIMTOB;
3) remMonM3 M IUIa3MOJIU3 SPUTPOIIUTOB;
4) nuddy3us SpUTPOLIUTOB;
5) TIa3MoH3 SPUTPOIUTOB.
6. Ecniit B paBHBIX 00BEMAaxX BOJHBIX PACTBOPOB COJEPKATCS OJMHAKOBBIE MACCHI CIIETYIOLINX
BEIIECTB, TO CAMOE BHICOKOE OCMOTHUYECKOE JaBIICHHE OTMEYAETCs B PacTBOPE:
1) CH;0H;
2) C3HgOs;
3) C,HsOH;
4) CH;COCHs;.

7. Brlunciute TeMneparypy KUIEHUsS U 3aMep3aHus 5 % BOIHOIO pacTBopa GpyKTO3bI.
8. Paccuwuraiite ocMoTryeckoe gaBinenue pactBopa npu 25 °C, conepkamiero 225 r caxapossl B 511
pacTBopa.

Bapuanr 10.
1. ®opmynupoBka 3akoHa Payis:
1) moHmxeHue JaBIeHHs HaChIILEHHOTO 11apa pacTBOPUTEIIS IPOIIOPLIUOHAIBHO
MacCOBOH J0J1€ PACTBOPEHHOI'O BEILECTBA;
2) NOHMXEHHE JTaBJICHUS HACBIILIEHHOTO Mapa pacTBOPUTEINS IPOIOPLIMOHAIBHO
MOJIBHOM J10JIE€ paCTBOPEHHOI'O BELIECTBA;
3) moHMXKEeHHE JaBJIEHMS HACBIILIEHHOTO Mapa pacTBOPUTEISI IPOTIOPLIMOHAIBHO
MOJIAPHOM KOHIIEHTPALlUM PAaCTBOPEHHOI'O BEILIECTBA.
2. [loBblieHne TemmepaTypbl KUIEHHMS M MOHW)KEHHME TEMIIEpaTypbl 3aMep3aHusi pacTBopa I0
CPaBHEHHIO C PACTBOPUTENIEM IIPONOPLIHOHAIIBHO:
1) MonsipHOM KOHLIEHTpAIMK PACTBOPEHHOTO BEIECTBA;
2) MOJIApHON KOHLIEHTPAIMM SKBUBAJIEHTa PACTBOPEHHOTO BEIIECTBA;
3) MOJSUIBHOM KOHLIEHTpAIMKM PaCTBOPEHHOIO BEIECTBA;
4) MOJsIpHOM J0JI€ PaCTBOPHUTEIIL.
3. Temnepatypoit KUIIEHUS )KUJIKOCTH SIBJISIETCS TEMIEpaTypa, Ipyu KOTOPOU JaBlIeHHE
HACBILEHHOT O [Tapa HaJl HEW CTaHOBUTCS:
1) Gombliie BHEUTHETO JaBJICHUS;
2) MeHblIe BHEIIHETO 1aBJICHHUS;
3) paBHBIM BHEIIHEMY JIaBJIECHUIO;
4) Temmeparypa KUIEHUS KUIKOCTH HE 3aBUCUT OT BHEIIHETO JIaBJICHHUS.
4. Ocmoc - 3710:
1) ompHocTopoHHAS TU(Py3Us MOJIEKY pACTBOPEHHOTO BEIIECTBA Yepe3
MOJTYTIPOHUIIAEMYIO MEMOpaHY;
2) caMONpoU3BOJIbHAS OJHOCTOPOHHSA 1B (DYy3Ust MOJIEKYJI PACTBOPUTENS Uepes3
MOJIYTIPOHUIIAEMYIO MEMOpaHy B CTOPOHY OO0JIbIIEH KOHIICHTPAIUH;
3) camoInpou3BOJIbHAS OJHOCTOPOHHSA TU(dY3Hst MOJIEKYJI PACTBOPUTENS Uepes3
MOJIYTIPOHUIIAEMYIO MEMOpaHy B CTOPOHY MEHBIIIEH KOHIICHTPALIUH;
4) onHOCTOpOHHS T Y3Hs MOJIEKYJl PACTBOPEHHOTO BEIIECTBA Yepe3
MOJTYTIPOHUIIAEMYIO MEMOpaHy B CTOPOHY OOJIbIIEH KOHIIEHTPAIIUH.
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5. Mopckoii BOJI0I HEeNb3s YTOIUTh KXy, TAaK KaK MO OTHOIICHUIO K OMOIOTUYECKUM JKUIKOCTSIM
OHa:
1) m3oToHMYHA;
2) TUNOTOHUYHA,
3) runepToHUYHA.
6. B 20%-HOM pacTBOpE TIIFOKO3BI PUTPOITUTHI Oy IyT TOIBEPraThCS:
1) mna3Monu3y BCIEACTBUE HI00CMOCA;
2) reMoiM3y BCIEACTBHE IK300CMOCa;
3) m1a3MonM3y BCIEICTBHE 3K300CMOCA;
4) remMoau3y BCIEACTBHE SHIO0CMOCA.

7. PaccuuTaiiTe MOJSPHYIO Maccy HEIIEKTPOJIUTA, €CIU €ro MaccoBas J0JI1 B BOJHOM PacTBOpE
1,96 % u kpucraumsanus nporcxoaut mpu —0,248 °C.

8. B meaunumnckoi npaktuke npumeHsoT 10 % pactBop xsopuna kameuus (p = 1,08 r/mm).
Paccuuraiite MOJIIpHYIO KOHLIEHTpALMIO XJOpUAA KaJlbliid B JAHHOM pacTBOpe U
ocmotudeckoe gasnenne npu 37 °C. KakuM 10 OTHOINEHHMIO K IUIa3Me€ KPOBH SBISETCS DTOT
pacTtBop?

Bapmuanr 11.
1. Kprockonuueckasi mOCTOSHHAS 3aBUCHT OT:
1) mpupoJibl paCTBOPEHHOI'O BEILIECTBA;
2) mpuUpoJibl paCTBOPUTEIIS;
3) HanmU4Ms KaTaau3aropa;
4) Temmeparypsl;
5) KOHIEHTpaluu pacTBOpa.
2. YeM BblIlI€ KOHIIEHTPALUSI PACTBOPEHHOT'O BEIIECTBA B PACTBOPE, TEM:
1) Hmxe TemnepaTypa KUIICHHS;
2) temneparypa pasua 0 °C;
3) BblIIE TEMIIEpaTypa KUIEHUS;
4) cHauvana uJeT NOBBIIIEHHE TEMIIEPATYPHI, a 3aT€M OHUKEHUE.
3. Kakas temneparypa 3amep3anus pactBopa (B 0C), uto conepxur 0,5 mosb manbTo3s! 1 1000 T
BOABI?
1) -3,72;
2) —0,93;
3) —1,86;
4) +1,86;
5) +3,72.
4. N3otonnueckuiit koapumuent Bant-I'odda i mokaseiBaer:
1) Ha ckombko CocM. anekTponuTa 60obiie, yeM CocM. HeIJIEKTPOIIHTA;
2) BO ckoabKko pa3z CocM. anekTponuTa 6osbiie, yeM CocM. HEAJISKTPOIIUTA TIPH
OJIMHAKOBOI MOJISIPHOI KOHIIEHTPAIINH;
3) Bo ckoibKOo pa3 CocM. 35eKTpoauTa MeHbIle, yeM CoCcM. HE3IEKTPOJIUTa ITPH
OJIMHAKOBOI MOJISIPHOI KOHIIEHTPAIIHH;
4) na ckonpkoCocM. HedteKTposiuTa 0osbiine COCM. IEKTPOJIUTA.
5. PacTBOpBI C OAMHAKOBBIM OCMOTHYECKHM JaBJICHHEM Ha3bIBAIOTCS:
1) TUIIOTOHUYECKUMU;
2) KOHIIEHTPUPOBAHHBIMU;
3) runepToOHUYECKUMY;
4) M30TOHUYECKUMU;
5) HaCHIIIEHHBIMHU.
6. Ocmotnueckoe nasieHue B klla pactBopa nupuauna (M = 80 r/moinb), cogeprkaniero 4 r
BemiecTsa B 2 1 pactopa (t = 0 °C) pasHo:
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1) 28,37
2) 40,12;
3) 48,24;
4) 56,74.

7. Kakyto Maccy XJjopuaa IMHKa clieflyeT pacTBOPUTh B 560 T BOJbI, YTOOBI MOTYYUTHh PacTBOP,
xunsiui mpu 100,45 °C?

8. OcMmotnueckoe gaBieHue miaa3Mbl kKpoBu B cpeaHem 760 klla. KakoBa MomsipHas KOHIIEHTpaus
TJIFOKO3BI B PACTBOPE, U30TOHUYHOM KpoBu ripu 37 °C?

Bapuanr 12.
1. Kpnockonuyeckass KOHCTaHTa — 3TO:
1) moHmXXeHHe TeMIepaTyphl 3aMep3aHus OTHOMOJISIIBHOTO paCTBOPA AJIEKTPOJINTA;
2) TOBBIIICHHUE TEMITEPATYPHI 3aMEP3aHUST OJTHOMOJISUTEHOTO PAcTBOpPa HEIJIEKTPOIIUTA;
3) moHMXKXEHHE TeMIIepaTyphl 3aMep3aHUsl OTHOMOJIIPHOTO PACTBOPA HERJICKTPOJIUTA;
4) TOBBINICHUE TEMIIEPATYPhI 3aMEP3aHHS OTHOMOJIIPHOTO PACTBOPA AIIEKTPOIIHTA.
2. [Nonmwxkenue temnepaTypsl 3amep3anus AT, pa30aBIeHHBIX PACTBOPOB HEIJIEKTPOIUTOB IMPSIMO
MPOTIOPIMOHAIBHO:
1) MOJIIpHOM KOHLIEHTPAIMK PACTBOPA;
2) MOJIBHOM J10JIE PACTBOPHUTEIIS,
3) HOpMaJIbHOW KOHIIEHTPALUN PacTBOPA;
4) MOJSUTBHOM KOHIICHTPAIMH PacTBOpA.
3. BoaHble pacTBOpBI 3aMep3ato0T MIPH TEMIIEpaType:
1) 0°C;
2) Beie 0°C;
3) mmxe 0°C;
4) Berme 100°C.
4. N300cmust — 3T0:
1) mocrosiHcTBO pH;
2) HOCTOSTHCTBO apTEpUAIbHOIO AABJICHUS;
3) MOCTOSIHCTBO OCMOTHYECKOTO JaBJICHUS;
4) nocrosiHcTBO COD B OpraHu3Me 4enoBeKa.
5. Ilpu BBeieHUHU BHYTPUBEHHO THIIEPTOHUYECKOTIO pacTBOpa HAOI0AaeTCs:
1) Typrop spUTpOLUTOB;
2) TIa3MOJIHU3 YPUTPOIUTOB;
3) nuddy3ust SpUTPOLIUTOB;
4) TeMoiu3 3pUTPOIUTOB;
5) reMousu3 U IJIa3MOJIU3 IPUTPOLIUTOB.
6. byayT 11 M30TOHUYECKUMU ACTIUMOJISIPHBIE PACTBOPHI TIIIOKO3BI U CaXxapo3bl?
1) OynyT, T. K. paBHBI UX MOJISIPHBIE KOHILICHTPAIIUH;
2) He OyayT, T. K. MOJISIPHBIE MAacCHI 3THUX BEIIECTB PA3IUYAIOTCS;
3) OynyT, T. K. SIBJISTFOTCSI HEAJIEKTPOIUTAMHU.

7. Beruucnute temneparypy kunenus u 3amepsanus 0,9 % BoaHOTO pacTBOpa XJIOpHIa HATPUSL.

8. B kadecTBe CIaOHUTENBHOTO CPENICTBA B3POCIBIM Ha3HAYAIOT NMPUHUMATH Hatomak 0,5 crakaHa
(100 mm) pactBOopa rimaybepoBoii conu, couepxkaimiero 20 r Na,SO410H,0. Paccuwuraiite
OCMOTHYECKOE JaBlieHHE 3Toro pactBopa mpu 25 °C, ecom i = 2,75..

Pa3znen 3. OcHoBHbBIE 3aKOHOMEPHOCTH IPOTECKAHUS XUMHUYIECKUX IPOLIECCOB

CamocTosiTe/ibHAs1 AyIUTOPHAas padoTa odyuaromerocsi Ne 4
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Tema: DiieMeHThI XUMHUYECKOH TEPMOAMHAMUKHI

Bapmuanr 1.
1. Yto n3yvaer xumMuueckas TEpMOJUHAMUKA!
1) ckopocTH MPOTEKaHU XUMHUECKHUX MPEBPAIICHUN U MEXaHU3MBbI 3TUX
[IPEBPALLCHUI;
2) sHepreTUyecKue XapakTepUCTUKH (PU3NUECKUX U XUMUYECKUX MTPOLIECCOB U
CIOCOOHOCTh XUMHUYECKUX CUCTEM BBINIOJHATH MOJIE3HYIO paboTy;
3) ycioBUs CMEUIEHHS] XUMUYECKOTO PaBHOBECHS;
4) BIMsHUE KaTaJIU3aTOPOB HA CKOPOCTh OMOXUMHUYECKUX MTPOIECCOB.
2. K kakomy TuIly TEepMOJMHAMHYECKHX CHUCTEM MPHUHAJIEKUT PpacCTBOp, HAXOJAIMIMNCA B
3aMassHHOM aMIlyJie, IOMEIEHHOW B TepMOCTaT?
1) u3onMpoBaHHOM;
2) OTKpBITOH;
3) 3aKkpbITOii;
4) cranMOHapHOM.
3. Kakue nporeccsl Ha3bIBatOT SHI0TEPMUUECKUMU?
1) nns xotopsix AH oTpunarensHo;
2) nns koTopbix AG OTpHULIATENbHO;
3) nns KoTopbix AH MONOXKHUTENBHO;
4) nist kKoTopbix AG MOJIOXKHUTEIBHO.
4. BeiOepuTe NpaBUIIbHOE YTBEPKIACHUE: SHTPOIHSI CUCTEMbI YBEJIIMUUBAETCS MPU:
1) moBbIIEHUHU AABIICHUS;
2) mepexojie OT KUAKOIO K TBEPJOMY arperaTHOMY COCTOSIHHIO;
3) NOBBIIEHNUHU TEMIIEPATYpPHI;
4) mepexoje OT ra3000pa3HOro K KUJAKOMY COCTOSIHHUIO.
5. DOHTanpNMs peakuuu - 3To
1) KOJIMYECTBO TEMJIOThI, KOTOPOE BBIIEISIETCS WU MOTJIONIAETCS B X016 XUMHUECKON
peaxkuuu npu n300apHO-U30TEPMUUYECKUX YCIOBHUSAX;
2) KOJHMYECTBO TEIMJIOThI, KOTOPOE BBIIEISETCS WU MOTJIONIAETCS B X0J1€ XUMHUECKON
peakuuu Ipy U30XOPHO-U30TEPMUUECKHUX YCIOBUSIX;
3) BenMuMHA, XapaKTepU3YIOIasi BO3MOXXHOCTb CaMOIIPOM3BOJILHOIO IPOTEKAHUS
mporecca;
4) BenM4MHA, XapaKTEePU3YIOLIas Mepy HEYNOPSJOUYSCHHOCTH PACHIOIOKEHUS U
JBUKEHUSI YACTHIL] CUCTEMBI.
6. CaMOIIpOn3BOJILHBIM Ha3bIBAETCS MPOLIECC, KOTOPBIH
1) ocymectBisieTcs 0e3 MOMOIIM KaTalu3aTopa;
2) conpoBOX/IAETCSI BbIIEICHNUEM TEIUIOTHI;
3) ocymiecTBasieTcs: O€3 3aTpaThl YHEPTUU U3BHE;
4) mpoTekaeT OBICTPO.
7. Kakyto TepMogrHaMU4ecKyt0 (QYHKIIMIO MOYKHO MCIIOJIB30BATh JUISl TIPEACKAa3aHUs BO3MOKHOCTH
CaMOIPOM3BOJIBHOIO MPOTEKAHUS MPOLIECCOB B )KMBOM OpraHU3Me:
1) sHTanpnUIO;
2) BHYTPEHHIOIO 3HEPTHIO;
3) PHTpOIHUIO;
4) cBoboanyto sHepruto ['no6ca.
8. BhizieneHreM Wiy NOIJIOMIEHUEM TEIlJla COIPOBOXKIAETCS peaKus KaTaIMTUYECKOrO0 OKUCIICHUS
3TaHOJIA B IPUCYTCTBUHU KaTaa3bl:
C2H5OH (%) + HzOz (x) < CH3COH () + 2H20 (m)?
1) AH® (poyumy = 272, peakys sHA0TEPMHUYECKAS;
2) AH® (p-qum) = =272, peaknus 5K30TepMHUYECKas;
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3) AH® (pm) = —12, peaxkuys s3HIO0TEpMHUYECKAS;
4) AH® (p.yuy = + 12, peaxkuns 5K30TepMHYECKas].

9. Beruncnute 3aauenue AHoq U1 TPOTEKAIONIETO B OPraHU3ME PEAKIIUH PEBPAIIEHHS
TJIFOKO3BI:
CeHi206 o — CoHs0H ) + COs yy.
Kakas 370 peakuus 5k30TepMHUECcKasi UM SHA0TEpMUYECKas. .

Bapuanr 2.
1. OTKpBITOM CUCTEMOM HA3BIBAIOT TAKYIO CUCTEMY, KOTOpAs:
1) He oOMEeHMBAETCs ¢ OKpY’KaloLIel cpe/Joi HU BELIECTBOM, HU SHEPTHEH;
2) oOMEHHMBAETCS C OKPYIKAIOIICH CPeIoi U BEIIECTBOM, U SHEPTUEH;
3) oOMeHUBaeTCs C OKpyXKaroleil cpeioil sHepruei, Ho He 0OMEHHUBAETCSI BELIECTBOM;
4) oOMeHUBAaETCs ¢ OKPY’KAIOIIEH Cpeloil BEIIECTBOM, HO HE OOMEHUBAETCSI YHEPTUCH.
2. K xakomy THITy TEPMOAMHAMUYECKUX CUCTEM IPUHAIJICIKUT KUBasI KiIeTka?
1) oTkpwITOM;
2) 3aKphITOH;
3) W30IMPOBAHHOM;
4) paBHOBECHOM.
3. Kakue nporieccbl Ha3pIBatOT 3K30TEPMUUECKIUMU?
1) mns kotopsix AH oTpunatensHo;
2) nns koTopbix AG OTpULIATENbHO;
3) nns koTopsix AH MONOKHUTENBHO;
4) nist KoTopbix AG MOJTOKUTEITBHO.
4. Kakyto TepMOAMHAMUYECKYIO (PYHKILIMIO MOXHO HCII0JIb30BaTh, YTOOBI MPEJICKA3aTh
BO3MO>XHOCTbh CAMOIIPOU3BOJILHOTO MMPOTEKAHUS PEaKMU B U30JIMPOBAHHOM cucTteMe?:
1) sHTamBIUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) sHTpoOMNUIO;
4) NMOTEHUHATIbHYIO SHEPTUIO CUCTEMBI.
5. B n300apH0-N30TEpPMHUUECKUX YCIOBUAX B CUCTEME CAMOIPOHU3BOIBLHO MOT'YT OCYIIECTBISATHCS
TOJILKO TaKWe TPOIIECCH, B pe3yJIbTaTe KOTOPhIX dHeprus [ mooca?
1) He MeHseTcs;;
2) yBenu4uBaeTcs;
3) yMeHblaercs;
4) MOCTUTaeT MaKCUMaJIbHOTO 3HAYEHUSI.
6. BoibepuTe MaTeMaTH4ecKoe BhIpaKEHUE TEPMOIMHAMUYECKOM (DYHKIIMU, HAa3bIBAEMOM YHEPTrHEi
I'm66ca
1) AS=3Q/T;
2) S=KXInW;
3) Q=AU+ pAV;
4) AG=AH - T-AS.
7. Ykaxute GpopMyInpoBKy 3akoHa ['ecca:
1) TemnoBoii 3@EeKT 3aBUCUT TOJIBKO OT HAYAJILHOT'O U KOHEYHOTO COCTOSIHHSI CUCTEMBI
U HE 3aBUCHUT OT IIyTH MpOIiECCa;
2) TemnoTa, NOrJIOUIEHHAs] CUCTEMOM MPH MOCTOSHHOM 00beMe paBHA U3MEHEHHIO
BHYTpPEHHEH HEPruy;
3) TemsoTa, NOIJIOMICHHAs CUCTEMON IIPU MMOCTOSHHOM JIaBJICHUH paBHA U3MEHEHHUIO
SHTAJIBIINY.
8. OnpenenuTh, BO3MOKHA JIN OMOXUMHUYECKAsT PEAKITUS TIIHKOJIN3A!
CeH1206 (aq) < 2C3H403 (aq)
NIPY CTaHJAPTHBIX YCIOBHSX.
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1) Bo3moxkHa, AG < 0;
2) Bo3moxkHa, AG > 0;
3) HeBo3MoxkHa, AG > 0;
4) neBo3MmokHa, AG < 0.

9. Beruncnute 3nauenue AHog U1 TPOTEKAIONIETO B OPraHU3ME PEAKIIUH MPEBPAIIEHHS
TJIFOKO3BI:
CsHi206 ) + O2¢y — CO2y + HyO (5.
Kakas 370 peakuus 5k30TepMHU€ECcKas UM SHA0TEpMUYECKas!. .

Bapuanr 3.
1. 3akpBITOl CUCTEMOI HA3bIBAIOT TAKYIO CUCTEMY, KOTOpas:
1) He oOMEHMBAETCs ¢ OKpY’KaIOLIel Cpe/Joi HU BELIECTBOM, HU SHEPTHEH;
2) oOMEHHMBAETCS C OKPYIKAIOIICH CPeIoi U BEIIECTBOM, U SHEPTUEH;
3) oOMeHUBaeTCs C OKpyXKaroleil cpesioil sHepruei, Ho He OOMEHHUBAETCSI BELIECTBOM,;
4) oOMEHUBAETCS ¢ OKPY’KAIOIIEH Cpeloil BEIIECTBOM, HO HE 0OMEHUBAETCSI YHEPTUCH.
2. K kxakoMy TUIy TEpPMOAMHAMHYECKUX CHUCTEM IMPUHAUICKUT PACTBOP, HAXOJAIIMICT B
3amasHHOM ammyJie?
1) n3onupoBaHHON;
2) OTKpHITOMH;
3) 3akpsITOii;
4) cranMoHApPHOM.
3. Vkaxure GpopmynupoBKy 3akoHa ['ecca:
1) TemnoBoii 3¢ (eKT peakuy 3aBUCUT TOJIBKO OT HAYAJIbHOI'O U KOHEUHOT'O COCTOSIHUS
CHCTEMBI U HE 3aBUCHUT OT ITyTH PEaKLIUY;
2) TemyoTa, norjiouiaemMasi CHCTEMOU MpH MOCTOSIHHOM 00beMe, paBHA U3MEHEHHIO
BHYTPEHHEH 3HEPTUH CUCTEMBI;
3) temsora, MoryoIIaeMas CUCTEMON MTPU MOCTOSIHHOM JIaBJICHUH, paBHA U3MEHEHHUIO
SHTAJIBIINU CUCTEMBI;
4) TeruoBoil 3(hPeKT peakluy HE 3aBUCUT OT HA4YaJIbHOT'O U KOHEUHOTO COCTOSIHUS
CHCTEMBI, a 3aBUCUT OT ITyTH PEAKIIMH.
4. Kakoe ypaBHEHUE SBJISETCS MATEMAaTUYECKUM BBIPa)KEHHEM BTOPOTO 3aKOHA TEPMOIMHAMUKU
JUTSL U30JIMPOBAHHBIX CHCTEM:
1) AU=0;
2) AS>Q/T;
3) AS<Q/T;
4) AH=0.
5. Kakue nporeccsl Ha3pIBatOT HIK30TEPMHUYECKUMHU
1) s kotopeix AH orpuniarensHo;
2) nns koTopblXx AG OTpULIATENBHO;
3) musg kotopsix AH MOJIOKHUTENBHO;
4) nist KoTopbix AG MOJOXKUTEIBHO.
6. V30XOpHBIMU HA3bIBAIOTCS MPOIECCHI C TOCTOSIHHBIM:
1) naBneHuewm;
2) obbeMoM;
3) TemmepaTypoi;
4) macce.
7. llpu okucIeHUuH, KaKUX BEIIECTB B YCJIOBUSAX OpraHu3Ma BbIJENsETCS OOJblliee KOJIUYECTBO
Teria
1) GenkoB;
2) KUPOB;
3) yriaeBomoB.
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8. Brruucnure TemnoBoit 3dekT peakuuu mpu CTaHIAPTHBIX YCIOBUSX, UCTHONb3Ys CTaHIApTHBIC
TCIJIOTEI CT'OPAaHUs BEIICCTB:
C6H1206 ® 2C2H5OH (%) +2C02 (r)-
1) —68 xJlx;
2) +68 xJIx;
3) —T6x/x;
4) +76 xJx.

9. BhluKMCIHMTE CTaHAAPTHOE 3HAYCHME DHEPruM I mOOca ruapaTalu ChIBOPOTOYHOIO anbO0yMHHA
npu 25 °C, nns xoroporo AH? = —6,08 xJ[x/Momb u AS® = —5,85 Jlx/(Mons K).

Bapuanr 4.
1. M30mupoBaHHO# cHCTEMOI Ha3bIBAIOT TAKYIO0 CUCTEMY, KOTOpasi:
1) He oOMEHHMBAETCS C OKPYIKAIOIIEH CPEI0i HU BEIIECTBOM, HU YHEPTUEH;
2) oOMEeHHuBaeTCs ¢ OKpY Karollel cpeioil U BEIIeCTBOM, U SHEPTHEH;
3) oOMeHHMBaETCs C OKPYIKAIOIIEH CPEIoi SHEPTHEH, HO He OOMEHHBAETCS BEIIECTBOM;
4) oOMeHHBaeTCs ¢ OKpYIKaloIIeH Cpeioi BeIeCTBOM, HO HE OOMEHHUBAETCS SHEPTHEH.
2. Kakue ¢dopmbl oOMeHa SHEPTHEW MEXIy CHCTEMOW M OKpYXAIoIed Cpelod paccMaTpuBaeT
TePMOJUHAMHUKA: a) TEIJIoTa; 0) paboTa; B) XUMUYECKas; T) AJNEKTpUUEcKas; 1) MEXaHHUECKas;
e)s7iepHast U COTHEYHAS:
1) a, 6;
2) B, T, I, €;
3) a,B, T, 1, ¢
4) a, B, T, II.
3. Kaxoii 3aK0H €XHUT B OCHOBE PACUETOB KAJIOPUMHOCTH MPOyKTOB MUTAHUS?
1) Bant-T'odda;
2) T'ecca;
3) CeueHnona;
4) Payns.
4. B M30IMpPOBaHHON CHCTEME CaMOIPOM3BOIBHO MPOTEKAET XUMHUUECKas peakius ¢ 00pa3oBaHUEM
HEKOTOPOTO KOJIMYeCTBa MPoAyKTa. Kak u3MeHseTCsl SHTPOIHUS TaKOH CUCTEMBI?
1) yBenuuuBaercs;
2) yMeHbIIaeTcs;
3) He u3MEeHseTCs;
4) pgocTuraeT MUHUMAJIBHOTO 3HAYCHHUS.
5. Kakue nporeccsl Ha3pIBatOT YHAOTEPMUYECKUMHU
1) nns xoTopsix AH oTpuniatensHo;
2) nns koTopblXx AG OTpULIATENBHO;
3) mis kotopsix AH MOJIOKHUTENBHO;
4) nist KoTopbix AG MOJOXKUTEIBHO.
6. Kakyro TepmoguHaMu4ecKkyto (pyHKIIHMIO MOKHO UCTIOTIB30BaTh M MPEJCKA3aHUs BOZMOXHOCTH
CaMOIPOU3BOJILHOTO POTEKAHUS TIPOIIECCOB B JKUBOM OpPTaHU3ME
1) sHTaNBIUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) BPHTpOIHIO;
4) cBoboanyto sHepruto ['mboca.
7. DHTaNbBIMS PEaKlUu - 3TO:
1) KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIIEISETCS HITH MOTIIONIAETCS B XOJ1€ XUMHUECKON
peaxuu npu N300apHO-U30TEPMUUYECKUX YCIOBUSX;
2) KOJHMYECTBO TEIJIOTHI, KOTOPOE BBIIEISIETCS MU IOTIIONIAETCS B XOJI€ XUMHUECKON
pEaKIuu Npy U30XOPHO-U30TEPMUUECKUX YCIOBUSX;
3) BenMuMHA, XapaKTEPU3YIOIIAsi BO3MOXXHOCTh CaMOIIPOU3BOJILHOTO IPOTEKAHMUS
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Ipouecca;
4) BenMuMHA, XapaKTEpU3YIOIlas Mepy HEYNOPsI0UEHHOCTH PACIIONOKEHHS U
JBUYKECHHUS] YaCTULl CUCTEMBI.
8. BoruncnuTe cTaHIapTHYIO SHTPOIHIO 00pa30BaHus AUMENTHA TIIUIUI-TIUINHA.

1) AS°=-16;
2) AS®=+16;
3) AS®=-87;
4) AS” = +87.

9. Bouncoure AG? peakuuu ruapaTtanum sudHoro ansOymmna npu 25 °C, ecmm mus 3TOrO
npouecca AH? = —6,58 kJ{x/mMomb u AS® = -9,5 JTx/(monb-K).

Bapmuanr S.
1. ITpoueccsl, npoTEKarOUIUe IPH MMOCTOSTHHOM TEMIIEPATYPE, HA3BIBAIOTCS:
1) uzobapuueckumuy;
2) M30TEepMUYECKUMU;
3) U30XOpUYECKUMU;
4) anmnabaTUYCCKUMH.
2. Kakoil 3aK0H O0Tpa)kaeT CBsA3b MEXy padOTOM, TEMJIOTONH U BHYTPEHHEH sHeprueil cucremMbl?
1) BTOpOIi 3aKOH TEPMOJUHAMUKHY;
2) 3akoH ['ecca;
3) mepBbIil 3aKOH TEPMOIMHAMHUKHY;
4) 3axon Baut-TI'odda.
3. [Ipu okucneHun, KaKuxX BEIECTB B YCIOBUIX OpraHu3Ma BblJIesIeTcs 00JIblee KOJINYECTBO
sHepruu?
1) Genkos;
2) KUpOB;
3) yriaeBojos;
4) yriaeBoJoB U OEIKOB.
4. KakoB 3Hak mpoiiecca TastHus Jibjaa mnpu 263 K?
1) AG>0;
2) AG<0;
3) AG=0.
5. Kakue cymecTByroT (hopMbI OOMEHA SHEPTUEH MEXKTy CHCTEMOU U OKPYKAIOIICH CPeIoi:
1) Temnora;
2) pabora;
3) XuMHuYeckas;
4) MexaHHYecKas;
5) anekTpuueckas.
6. Kakue mapameTpbl TEpMOJMHAMUYECKONH CHCTEMBI Ha3bIBAIOT SKCTEHCHUBHBIMU?
1) BenuuMHA KOTOPBIX HE 3aBUCHUT OT YHCJIa YACTHUL] B CUCTEME;
2) BelIMYMHA KOTOPBIX 3aBUCHUT OT YMCJIAa YACTUIL] B CUCTEME;
3) BeaMuYMHA KOTOPBIX 3aBHCUT OT arperaTHOro COCTOSIHUS BEIIECTBA.
7. Kak uzmensiercs sHeprus ['n66ca npu NocTOSIHCTBE JAaBJICHUS M TEMIEPATypbl IPU MPOTEKaHUU
CaMONPOM3BOJIBLHOIO Ipolecca?
1) AG>0;
2) AG=0;
3) AG<O.
8. Beruucnute crannaptHyo sHepruto [ m66ca 6MOXUMUUECKOM peakMy TIIMKOIN3a:
CsHi206 (aq — 2C3HOH3 (o).
1) —161 xIx/monb;
2) +161 xJx/Momb;
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3) +378 xJI/Monb;
4) —378 x/x/MoIb.

9. BrluuciauTe CTaHAAPTHYIO SHTAIBIINIO PEAKIIAN:
CH3C1 () + 02 T — C02 (r) + HzO (oK) + HCI1 )
UCIOJIB3YSl TaOJMMYHbIE 3HAYEHUS] CTaHJIAPTHBIX SHTANbIMKA 0Opa3oBaHus BemiecTB. Kakas 310
peakuys 3K30TepMUYECKas Ui SHA0TEPMUYECKAs.

Bapuanr 6.
1. ITpouecchl, mpOTEKAIOITUE TPH MMOCTOSTHHOM 00BheMe, Ha3bIBAIOTCSI:
1) uzobapuueckumuy;
2) U30TEepMUYECKUMU;
3) U30XOpUYECKUMU;
4) anmuabaTUYCCKUMH.
2. IlepBblii 3aKOH TEPMOAMHAMHUKY OTPAXKAET CBS3b MEKIY:
1) pabotoii, TerI0TON U BHyTPEHHEN SHEPTUEH;
2) cBoOoaHoit sHeprueii [ mO6ca, SHTANBIINEH U SHTPOIUEH CHCTEMBI;
3) paboToil 1 TETIOTOM CUCTEMBI;
4) paboToii M BHyTpEHHEN SHEprueil.
3. CamoIpon3BOJIbHBIM Ha3bIBAETCS MPOLIECC, KOTOPBIN:
1) ocymectBisiercs 6€3 MOMOIIM KaTalu3aTopa,
2) CONpOBOXAAETCA BbIIEIEH HEM TEIUIOTHI;
3) ocymecTBisiercst 6€3 3aTpaThl SHEPIUU U3BHE;
4) mporekaet ObICTPO.
4. Kakoe ypaBHEHHE SIBISIETCS MAaTEMAaTHUECKUM BBIPAKEHHEM BTOPOT'O 3aKOHA TEPMOIMHAMUKH
JUTSL U30JIMPOBAHHBIX CUCTEM
1) AU=0;
2) AS>Q/T;
3) AS<Q/T;
4) AH=0.
5. TennoBoii 3¢ ekt peakuu, MpoTeKarolei Mpu MOCTOSHHOM 00beMe — 3TO U3MEHEHHE:
1) sHranbnuy;
2) BHYTpEHHEH sHepruu;
3) sHTpONUU;
4) sueprun ['ub0ca.
6. UTo Ha3bIBAIOT BHYTPEHHEH SHEPTUEH CUCTEMBI:
1) sHepruro XUMHUYECKON CBA3H;
2) cymMMy BCE€X BHJOB SHEPTHH YaCTUIl CUCTEMBI;
3) KMHETHYECKYIO SHEPTHIO CUCTEMBI;
4) MOTEeHIUATLHYIO YHEPTHUIO.
7. Kakue napameTpsl TEPMOJMHAMUYECKON CHUCTEMbI HAa3bIBaIOT HHTEHCUBHBIMU?
1) BenuumHA KOTOPBIX HE 3aBUCUT OT YKCJIA YACTHUILl B CUCTEME;
2) BenuYMHA KOTOPBIX 3aBHCUT OT YMCJIAa YaCTHIl B CUCTEME;
3) BesMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOro COCTOSIHUS BEIIECTBA.
8. Paccuuraiite TernoBoil 3 GeKT peakuu 1o CTaHAapTHBIM TEIIOTaM 00pa30BaHMs:
Csz ) + 5/202 ) — 2C02 ) + HzO (%)+

1) —452,5 xJIx;
2) —1300x/Ix;
3) —846 kJIx;

4) +452,5 K]k

9. Bprymcnute CTaHAAPTHYIO SHTAJIBIIMIO XeMOCHHTE3a, IPOTEKAOUIETO B aBTOTPO(MHBIX OaKTepHUsIX
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Thiobacillus denitrificans:
KNO3 15y + S@s) T CagCOsz 1y — KoSO4sy + CaSO4 sy + COz 1) + No .

Bapuanr 7.
1. IIpoueccsl, MpoTeKaroIye Npu MOCTOSHHOM JIaBJICHUHU, Ha3bIBAIOTCS
1) u3obapuueckumu;
2) M30TEpMUYECKUMU;
3) U30XOpUYECKUMU;
4) anmnabaTUYCCKUMH.
2. Kakoe ypaBHEHHE SIBISICTCS MAaTEMaTHYECKHUM BBIpR)KEHHEM |-TO 3aKOHA TEPMOJWHAMHKH IS
M30JIMPOBAHHBIX CUCTEM:
1) AU=0;
2) AU=Q+PAV;
3) AG = AH-TAS.
3. DHTpONMs peakLuu — 3TO:
1) KOJIWYECTBO TEIUIOTHI, KOTOPOE BBIAEISETCS WU MOIJIOMIAETCS B X016 XUMUYECKOU
peaxkiuy npu N300apHO-U30TEPMHUUECKUX YCIOBUSX;
2) KOJIMYECTBO TEIUIOThI, KOTOPOE BBIAEISAETCS WM MOIJIONIAETCS B X016 XUMUYECKOU
peaKIy Ipu U30XOPHO-U30TEPMUUYECKUX YCIOBUIX;
3) BenMuMHA, XapaKTepU3YyIOLIasi BO3SMOXXHOCTh CAMOIIPOU3BOJIBHOTO MPOTEKAHUS
IpoLecca;
4) BenMuMHA, XapaKTepU3YIOIlas Mepy HEYIOPSI0UEHHOCTH PACIIONIOKEHUS U
JIBMKEHUS! YaCTUL CUCTEMBI.
4. OyHKIUSAME COCTOSIHHS TEPMOJIMHAMHYECKON CHCTEMBI Ha3bIBAIOT TAKHE BEJTMYUHBI, KOTOPHIE:
1) 3aBHCAT TOJBKO OT HAYAIBHOTO U KOHEYHOI'O COCTOSIHUSL CUCTEMBI;
2) 3aBUCHAT OT IyTH MPOIIECCa;
3) 3aBHCAT TOJBKO OT HAYAIBHOT'O COCTOSIHUS CUCTEMBI.
5. N3051MpoBaHHOM CUCTEMON HA3BIBAIOT TAKYIO CUCTEMY, KOTOpast
1) He oOMeHMBaETCs ¢ OKpY KarolLlel cpeJoi HU BELIECTBOM, HU SHEPTHEH;
2) oOMEeHHMBAETCS C OKPYIKAIOIICH CpesIoi U BEIIECTBOM, U SHEPTUEH;
3) oOMeHUBaeTCs C OKpYyXKaroleil cpesioil sHepruei, Ho He 0OMEHHBAETCsI BELIECTBOM,;
4) oOMEeHHWBaEeTCs C OKPYKAIOIIEH CpeIoi BeECTBOM, HO HE OOMEHUBAETCS SHEPTHEH.
6. Yxaxxute GpopmynupoBky 3akoHa ['ecca
1) TeruoBoi AP PEKT peakuy 3aBUCUT TOJIBKO OT HAYaJIbHOTO M KOHEYHOTO COCTOSTHUS
CHCTEMBI U HE 3aBUCHUT OT ITyTH PEaKLUy;
2) TemnoTa, norjiouiaemMasi CHCTeMOU MpH MOCTOSIHHOM 00beMe, paBHA U3MEHEHHIO
BHYTPEHHEH 3HEPTrUM CUCTEMBI,
3) temyorta, MoryoIaeMas CUCTEMON MIPH MOCTOSHHOM JIaBJICHUH, paBHA U3MEHEHHIO
SHTAJIBIIMU CHCTEMBI;
4) TermnoBoii A3 (eKT peakuu He 3aBUCUT OT HAYaIbHOTO U KOHEYHOTO COCTOSIHUS
CHCTEMBI, a 3aBUCUT OT ITyTH PEAKIIHH.
7. B xakoMm U3 cleayIoluX cIy4yaeB peakiis BO3MOXKHA MPH JII0OBIX TeMIepaTypax
1) AH<O0; AS>0;
2) AH <0; AS<0;
3) AH> 0; AS> 0;
4) AH=0; AS=0.
8. Briuncnure cranmapTHyto sHepruio ['m66ca TeruioBod neHarypauuu TpurncuHa npu t = 50°C;
AH® = +283 k/Ix/momnb; ASO = +288 JIx/(Monb K)
1) +190 x/Ix;
2) 92741 x[Ix;
3) —14117 x/Ix;
4) +14117x/Ix.
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9. BpluucauTe CTaHAAPTHYIO SHTPOIHIO PEAKIUU:
C2H4 () + Hzo x) < C2H5OH (%)

Bapuanr 8.
1. Kakue mapameTpbl TEpMOINHAMUYECKONW CHCTEMBI Ha3bIBAIOT SKCTEHCUBHBIMU?
1) BenMuMHA KOTOPBIX HE 3aBUCUT OT YMCJIA YACTHUL] B CUCTEME;
2) BelIMYMHA KOTOPBIX 3aBUCHUT OT YMCJIa YACTHI] B CUCTEME;
3) BesMuMHA KOTOPBIX 3aBUCHUT OT arperaTHOrO COCTOSIHUSI CUCTEMBI;
4) BenMuYMHA KOTOPBIX 3aBUCUT OT BPEMEHHU.
2. Kakoe ypaBHEHME SIBISETCS MaTEMaTHUYECKUM BBIPaXEHUEM |-ro 3aKOHa TEPMOJMHAMUKH IS
3aKpPBITHIX CUCTEM:
1) A U=0;
2) A U=Q+PAV;
3) AG = AH-TAS;
4) AS>0.
3. B kakoM COOTHOIIIEHUH HAXOATCS SHTPOIINHU TPEX arperaTHbIX COCTOSIHUM OJTHOTO BEIIECTBA:
rasa, >KUJKOCTH, TBEPJIOTO Tela
) Sy>Se0>Sm);
2) Sa>Seo> S
3) Sy Sw>Scrmy;
4) arperaTHO€ COCTOSIHME HE BIIUSET HAa 3HAUCHHE SHTPOTIHH.
4. Uto n3yyaeT XUMHYECKasi TEPMOIUHAMHKA
1) cxopocTH MPOTEKaHUS XUMHUECKUX MPEBPAIICHUN U MEXaHU3MBbI 3TUX
[IPEBPALLCHU;
2) HepreTUyYecKue XapakTepUCTUKH (PU3NUECKUX U XUMUYECKUX ITPOLIECCOB U
CMOCOOHOCTh XUMHUYECKUX CUCTEM BBINOJIHATH M0JIE3HYIO paboTy;
3) yclOBHUS CMEIICHUS] XUMUUYECKOTO PABHOBECHS;
4) BIMsSHUE KaTaJIU3aTOPOB HA CKOPOCTh OMOXUMHUYECKUX MTPOLECCOB.
5. IIpoueccel, mpoTeKarolue Npy NOCTOSTHHON TeMIIepaType, Ha3bIBatOTCs
1) uzobapuueckumuy;
2) U30TEpMUYECKUMU;
3) H30XOpPUYECKUMU;
4) anmuabaTUYECKUMH.
6. B n3o1mpoBaHHOI cUCTEME BCe CaMOMPON3BOJIbHBIE MPOIIECCHI MPOTEKAIOT B CTOPOHY
yBenuueHus oecropsiika. Kak npu 3ToM u3MeHseTcst SHTPONHUs
1) He u3MmeHsercs;
2) yBeIuM4HUBaeTcs;
3) yMeHblIaeTcs;
4) cHauaja yBeJIMYMBACTCS, a 3aTEM YMEHBIIIACTCSI.
7. B kakoMm U3 cleAyIomuX ciy4aeB peakius BO3MOXKHA MPH JIF0OBIX TeMIepaTypax
1) AH<O0; AS> 0;
2) AH < 0; AS<0;
3) AH> 0; AS> 0;
4) AH=0; AS=0.
8. BrizeneHreM iy NOIJIOMIEHUEM TEIla COIPOBOXKIAETCS peaKusl KaTaIMTUYECKOrO0 OKUCIICHUS
ATaHoJa B MPUCYTCTBUU KaTanasbl:
C2H5OH (%) + HzOz x) < CH3COH () + 2H20 (m)?
1) AH® (poyumy = 272, peakuys SHIOTEPMHUYECKAS;
2) AH® (p-qum) = =272, peaknus 5K30TepMHUYECKAs;
3) AH® ) = —12, peaxkuus sH10TEpMUYECKAS;
4) AH® (puuy = + 12, peakups 5K30TepMHUYECKas.

83



9. Beruucante craHAapTHOE U3MEHeHUe 3Heprun ['nb0ca KaTaIuTHYECKOro OKUCICHHS STaHOJIa B

MPUCYTCTBUH KaTaJIa3bl:
H202 (%) + C2H5OH (%) > CH3COH(I—) + HZO (%)*

Bapuanrt 9.
1. Kaxue nmapaMeTpbl TEpMOIMHAMHYECKONW CUCTEMBI Ha3bIBAIOT HMHTEHCUBHBIMU?
1) BenMuyMHA KOTOPBIX HE 3aBHCUT OT YHCJIAa YACTHUIl B CUCTEME;
2) BenUYMHA KOTOPBIX 3aBHCUT OT YMCJIA YACTHIl B CUCTEME;
3) BeJMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOro COCTOSIHUS;
4) BelMYMHA KOTOPBIX 3aBUCHUT OT BPEMEHH.
2. TermoBoit 3dekT peakuu, MPOTEKAIOIICH MPH TOCTOSTHHOM 00beMe, Ha3bIBAETCSI N3MCHEHUEM:
1) sHTanbnuy;
2) BHYTpEHHEH sHepruu;
3) sHTpONUY;
4) cBoOomnoM sHeprun ['mboca.
3. Kakue u3 creayromumx yTBepxKAeHUH BEpHBI s peaKifii, IPOTEKAIOIUX B CTAHIAPTHBIX
YCIIOBUSX?
1) sHIOTEpMUYECKHE pEAKLIUU HE MOTYT IPOTEKATh CAMOIIPOU3BOJIBHO;
2) 3HIOTEPMUYECKUE PEAKIIUU MOTYT, IPOTEKATh IPU JOCTATOUHO HU3KUX
TeMIIeparypax;
3) 3HOOTEpPMHUYECKHE PEaKlMy MOTYT IPOTEKATh IIPU BHICOKUX TEMIIEpaTypax, eCiu
AS>0;
4) sHAOTEpPMUYECKUE PEAKIIMU MOTYT IPOTEKATh IIPU BBICOKUX TEMIIEpaTypax, €Ciu
AS<0.
4. Kakoii 3aK0OH OTpa)aeT CBA3b MEXKIy pabOTOMN, TEIJIOTON U BHYTPEHHEN SHEPTUeil CUCTEMBI
1) BTOpOIi 3aKOH TEPMOAMHAMUKHY;
2) 3akoH ['ecca;
3) mepBbIil 3aKOH TEPMOIUHAMUKY;
4) 3akon Bant-T'oddoda.
5. Camonpou3BOIBHBIN XapaKTep Mpoliecca JIy4ille ONPeAesTh MyTeM OLIEHKH
1) sHTpONHY;
2) cBoOoaHoit sHepruu ['166ca;
3) sHTANBNNH;
4) Temmeparyphl.
6. M3011poBaHHON HA3bIBAIOT TaKyl0 CUCTEMY, KOTOpas
1) He oOMeHMBaeTCs ¢ OKpYKAroIIel Cpeloil HU BEIECTBOM, HU SHEPTUEH;
2) oOMEHHMBAETCS C OKPYIKAIOIICH CPeIoi v SHEPTHEH, U BEIIECTBOM;
3) oOMeHHBaeTCs ¢ OKpYXKalollel cpeoit sHepruel, Ho He OOMEHUBAETCS BEIIECTBOM.
7. K xakoMy TUIy TEPMOAMHAMUYECKUX CUCTEM IIPUHAJICKUT JKUBAsI KIIETKA:
1) OTKpBITOM;
2) 3aKpbITOH;
3) W30IUPOBAHHOI;
4) paBHOBECHOM.
8. Onpenenutb, BOZMOXKHA JTM OMOXUMHUYECKas peaKlus MIUKOIN3a:
CsH1206 (ag) > 2C3H6O03 (ag)
P CTAaHAAPTHBIX YCIOBUSX.
1) Bo3moxkHa, AG < 0;
2) Bo3moxkHa, AG > 0;
3) meBo3moxkHa, AG > 0;
4) neo3moxkHa, AG < 0.
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9. BblunciuTe CTaHAapTHOE 3HaUYeHue sHeprun ['nb6ca ruaparanuu B-nakrornodyauna npu 25°C,
ns kotoporo AH? = —6,75 xJlxx/mons u AS® = —9,74 JTx/(mons-K).

Bapmuanr 10.
1. dyHKIUAMU COCTOSHUS TEPMOJAUHAMUYECKON CUCTEMBI HA3BIBAIOT TaKWE BETMUUHBI, KOTOPBIE:
1) 3aBHCAT TOJBKO OT HAYAIBHOTO W KOHEYHOTO COCTOSIHUSI CHCTEMBI;
2) 3aBHCAT OT IIyTH IIPOLIECCA;
3) 3aBHCAT TOJBKO OT HAYAIBHOTO COCTOSHHS CUCTEMB,
4) 3aBUCST TOJBKO OT KOHEYHOT'O COCTOSIHUS CUCTEMBI.
2. DHTaNBMNMS peaklUuu — 3TO:
1) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACISETCS WM MOTJIOIMIAETCS B XOA€ XMMUYECKOH
peaxIuu mpu N300apHO.-U30TEPMHUYECKUX YCIOBUSX;
2) KOJHMYECTBO TEIJIOThI, KOTOPOE BBIIENISAETCS MU MOTJIOMIAETCS B XOJ€ XUMHYECKON
peaKIyy Ipy N30XOPHO-M30TEPMUIECKHUX YCIOBUSIX;
3) BeJMYMHA, XapaKTEpU3YIOIIas BO3MOXHOCTb CaMONPOHM3BOJIBHOIO INPOTEKAHUS
nporecca;
4)  BenMuYMHA, XapaKTEpU3YIOIIas Mepy HEYNOPSAOYEHHOCTH pACHOJOXKEHUS U
JIBYDKEHUS YaCTUI] CHCTEMBI.
3. DK33proHNYECKUE peaKkiy B OpraHu3Me MPOTEKa0T CAMOIPOU3BOJIBHO, TaK KaK:
1) AG peakuuu > 0,
2) AG peakuun < 0,
3) AG peakiiu 0,
4) AG peaxin 2 0.
4. OTKpBITOI cUCTEMO Ha3bIBAIOT TAKYIO CUCTEMY, KOTOpasi:
1) He oOMEHMBAETCs ¢ OKpPY’KaIoLIel Cpe/Joi HU BELIECTBOM, HU SHEPTHEH;
2) oOMEHMBAETCS C OKPYIKAIOIICH CPeIoi U BEIIECTBOM, U SHEPTUEH;
3) oOMeHUBaeTCs C OKpyXKarolleil cpesioil sHepruei, Ho He 0OMEHHBAETCSI BELIECTBOM,;
4) oOMeHHUBAETCs C OKPY’KAIOIIEH Cpe1oil BEIIECTBOM, HO HE 0OMEHUBAETCSI YHEPTUCH.
5. Kakoe ypaBHeHUE SBISETCS MATEMAaTHYECKUM BBIPQXKEHHUEM 2-TO 3aKOHA TEPMOJMHAMUKH IS
M30JIMPOBAHHBIX CUCTEM:
1) AH=0;
2) A SoGp-: Qoﬁp./T;
3) AS>0.
6. B xakoM COOTHOIIEHUN HAXOATCS SHTPOIIUU TPEX arperaTHBIX COCTOSTHUN OJHOTO BEIECTBA:
rasa, >KUJKOCTH, TBEPJIOTO Telna
1) Sey>Sei0>Sm);
2) Stxey>Sex>Sw);
3) Seo>Swy>Semy;
4) arperaTHO€ COCTOSIHME HE BJIHSIET Ha 3HAaYCHHE SHTPOIUH.
7. Ilporeccel, MPOTEKAIOIIHE TP MTOCTOSTHHOW TEMIIEpaType, Ha3bIBAIOTCS:
1) u3obapuuecKumu;
2) U30TEpMUYECKUMU;
3) U30XOpPUYECKUMU;
4) anuabaTUYECKUMU.
8. Brruncnure TermnoBoit 3pPexT peakuu Npu CTaHAAPTHBIX YCIOBHSIX, UCHONB3Ysl CTaHAAPTHHIC
TEIUIOTHI CTOPAHMUS BEIIECTB:
CeH 204 ® — 2C,Hs;OH (%) +2CO0O, (-
1) —68 xJ1x;
2) +68 x]JIx;
3) —T6xx;
4) +76 xJIx.
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9. Ilpu B3auMOCHCTBUHU Ta3000pa3HBIX CEPOBOIOPO/IA U JUOKCHIA yriiepoja 00pa3yroTcs maphbl
Boxel u cepoyriepon CS, . Hanmmmre TepMOXMMHYECKOE YpaBHCHHE 3TOH pEaKIHH,
BBIYHCIIUB €€ TeIII0BOM YPQEKT..

Bapuanr 11.
1. Kakue BenwumHBl SBISIIOTCA (YHKIUSIMH COCTOSIHHMSI CHUCTEMBI: a) BHYTPEHHSS JHeprus; 0)
paboTa; B) TEIJIOTA; T) PHTANBIUS; 1) YHTPOTIHSL.
1) a,r, 1;
2) 0, B;
3) BCe BETUYUHBI,
4) a, 0,B,T.
2. TermoBoit 3 ekt peakuu, MPOTEKAIOIICH MPH TOCTOSTHHOM 00beMe, Ha3bIBAETCSI N3MCHECHUEM:
1) sHTanbnuy;
2) BHYTpEHHEH sHepruu;
3) sHTpoNUY;
4) cBoboanoM sHeprun ['mboca.
3. DHIPProHNYECKHUEe PEaKIui B OpraHu3Me TpeOyroT MOABO/Ia YIHEPTHH, TaK KaK:
1) AG peakuuu > 0,
2) AG peakuun < 09
3) AG peakiuu 0,
4) AG peaxiun < 0.
4. Uto n3yyaeT XUMHYECKasi TEPMOIMHAMHKA
1) cxopocTH MPOTEKaHUS XUMHUECKHUX MPEBPAIICHUNA U MEXaHU3MBI 3TUX
IIPEBPALLCHUI;
2) PHEpPreTUYecKre XapaKTePUCTUKH (PU3UUECKUX U XUMUYECKUX MTPOLIECCOB U
CIOCOOHOCTh XMMHUYECKUX CHUCTEM BBITIONHSATH MOJIE3HYIO PaboTy;
3) yclOBHS CMEICHHSI XUMHUYECKOTO PAaBHOBECHS,
4) BIMSHHE KaTaJIU3aTOPOB Ha CKOPOCTh OMOXUMHUYECKHUX MTPOIIECCOB.
5. Ilponeccel, MpoTeKaroIIKe MPU NOCTOSHHON JaBJICHUH, HA3bIBAIOTCS
1) n3obapuueckumy;
2) M30TEepMUYECKUMU;
3) U30XOpUYECKUMU;
4) amnabaTUYCCKUMH.
6. Kakue nporieccrl Ha3pIBalOT HK30TEPMUUECKUMHU
1) nns xoTopsix AH oTpuniatensHo;
2) nns koTopblXx AG OTpULIATENBHO;
3) nns kotopbix AH monoxurenbHo;
4) nist KoTopbix AG MOJOXKUTEIBHO.
7. B wu3onupoBaHHOW cHCTEME BCE CaMONPOU3BOJBHBIC TPOIECCH MPOTEKAIOT B CTOPOHY
yBenudeHus: oecniopsaka. Kak nmpu 3ToM u3MeHs€TCsS SHTPOIIHS
1) He u3MeHsercs;
2) yBeIM4HMBaeTCs;
3) yMeHblIaercs;
4) cHauaja yBeJIMYMBACTCS, a 3aTE€M YMEHbIIIACTCS;
5) cHauana yMEeHbINAETCs, a 3aTeM yBEIUYUBACTCSI.
8. BeruncnuTe cTaHIapTHYIO SHTPOITHIO 00pa30BaHUs AUIICTITHA TIHIIAI-TIUINHA.

1) AS°=-16;
2) AS° = +16;
3) AS®=-87;
4) AS=+87.

9. Ha ocHOBe 3HaYeHMI CTAHJAPTHBIX TETUIOT 00Pa30BaHUS BEIIECTB BEIUMCIUTE TEIUIOBOU APPEKT
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p€aKknuun:
F6203 (x) +CO o — Fe (x) + C02 )+

Bapmuanr 12.
1. Kakuie U3 crneyomux CBOWCTB SBISIOTCS MHTEHCUBHBIMHU: a) TUIOTHOCTD; 0) IaBlIeHUE; B) Macca;
') TEMIEpaTypa; 1) SHTAIbINS; €) 00beM
1) a,0,T;
2) a, n,¢;
3) 0,B,T,¢;
4) a, B, 1.
2. XUMUYECKHE TPOIECChl, MPU MPOTEKAHUU KOTOPBIX MPOUCXOAUT YMEHBIICHHE SHTAIBIINN
CUCTEMBI ¥ BO BHEIITHIOIO CPEJTy BBIICIISCTCS TEIUIOTA, Ha3bIBAIOTCS:
1) »sHAOTEpPMUYECKUMU;
2) 3K30TEePMUYECKUMU;
3) 3K33proHOMHUYECKUMU;
4) 3HAPPTOHUYECKUMH.
. [Ipu rugponuze modoro nentuga AH < 0, AS > 0, Oyaert a1 1aHHBIHA MPOLIECC MPOTEKaTh
CaMOIPOU3BOJILHO?
1) Oyzer, Tak kak AG > 0;
2) ne Oyner, Tak kak AG > 0;
3) Oynzer, Tak kak AG < 0;
4) ne Oyner, Tak kak AG < 0.
. TeruoBoit 3 ekt peakuu, mpOTEKAOIIEH MPU TOCTOSHHOM JaBICHUU — 3TO U3MEHEHHE:
1) sHranbnuy;
2) BHYTpEHHEH SHEpruu;
3) sHTpoONUU.
5. B xakom U3 cleAyromuX cy4aeB peakius BO3MOXKHA MPH TO0BIX TemrepaTypax?
1) AH <0;AS>0;
2) AH <0; AS<O0;
3) AH >0; AS >0.
6. DK30TepMUYECKUMU HA3BIBAIOTCS MPOLIECCHI, AJI1 KOTOPBIX:
1) AH >0;
2) AH <0;
3) AG<O0;
4) A G>0.
7. B u301upoBaHHOM CUCTEME CaMONPOU3BOJIBHO MPOTEKAET XUMUYECKAsl PEaKIns ¢ 00pa3oBaHUEM
HEKOTOPOTO KOJIMYeCTBa MPOoAyKTa. Kak M3MEHHUTCS SHTPOMUS TAKOW CUCTEMBI:
1) yBenuuuBaercs;
2) yMeHbIIaeTcs,
3) He u3MEeHseTCs.
8. Boruncnute crangapTHyto sHepruio [ 'u60ca 6MOXMMHUYECKOM peakliuy TIUKOIN3a:
CsHi206 (aq — 2C3HOH3 (5).
1) —161 xIx/monb;
2) +161 xJx/Momb;
3) +378 xJIx/Momnb;
4) —378 x/Ix/Momb.

W

F°N

9. 8. Paccuwuraiite 3HaueHUS AS®93 XUMUYECKOMN pPEeaKIUU:
HCl )+ 02y — Clyy+ H0 5

BapuanT 13.
. Kakue w3 cnemyronmx CBOWCTB SIBJISIFOTCSI SKCTEHCHUBHBIMH: a) IUIOTHOCTH; O) NaBlCHHUE; B)

)
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Macca: T') TeMIIeparypa; /1) SHTaJIbIus; €) 00beM?
1) B, 1, ¢;
2) a,0,T;
3) 6,B,T,¢;
4) a,B,T.
2. Tlpm KakuxX YyCIOBUSAX HU3MEHEHHE OHHTAJBIIUU PABHO TEIUIOTE, MOJy4yaeMoOl cHCTeMOil
OKpYy>Karolen cpeabi?
1) npu nocTossHHOM 00BbEME;
2) 1pu NOCTOSIHHOW TeMIIepaType;
3) npu NOCTOSTHHOM JaBJICHUU;
4) HuU NpU KaKUX.
3. KajnopuiiHOCTBIO MUTATENIBHBIX BEIIECTB HA3BIBAETCS YHEPTHSL:
1) BeIIENsieMast IpU MOJTHOM OKHMCIIEHHH | T MUTaTEIbHBIX BEILECTB;
2) BblensiemMasi Ipu MOJTHOM OKUCJIEHUU | MOJIb MUTATENIbHBIX BELIECTB;
3) HeoOxoauMmasi AJsl MOJIHOTO OKUCIIEHUH | I' MUTATEeIbHBIX BELIECTB;
4) HeoOxoaumasi 1Jsl IOJTHOTO OKUCJIEHUH | MOJIb MUTATENbHBIX BELIECTB.
4. IIpoueccel, IPOTEKAIOLIME NPU IOCTOSTHHOM JaBJIC€HUHU, HA3bIBAKOTCS
1) uzobapuueckumu;
2) M30TEpMUYECKUMU;
3) U30XOpUYECKUMU;
4) anmnabaTUYCCKUMH.
5. Kakue nporeccsl Ha3pIBatOT YHAOTEPMUYECKUMHU
1) mns kotopsix AH oTpunarensHo;
2) nns koTopblXx AG OTpULIATENBHO;
3) nns kotopsix AH monoxurenbHo;
4) nna kotopeix AG MONOKUTENIBHO.
6. Kaxue npouecchl Ha3bIBAIOT 3K33PrOHUYECKUMU
1) AH<O;
2) AG<0;
3) AH>0;
4) AG>0.

us3

7. Kakyio TepMOIMHAMUYECKYIO0 (DYHKITUIO MOXHO HCIIOJIB30BATh JIS MPEACKa3aHUs BO3MOXHOCTH

MPOTEKaHUsI CAMOIIPOU3BOJIBHOTO MPOLECCA B U30JMPOBAHHOM CUCTEME:
1) sHTampnUIO;
2) BHYTPEHHIOIO YHEPTHIO;
3) sHTpoOMUIO.
8. Paccuwnraiite TemnoBoii 3¢ (pekT peakuuu no cTaHAAPTHBIM TEIIOTaM 00pa30BaHUSA:
Csz ) + 5/202 = 2C02 ) + HzO (%)-

1) —452,5 xJIx;
2) —1300x/Ix;
3) —846 kJIx;

4) +452,5 x/Ix.
9. Paccuuraiite 3HaueHUst AG®9g pEaKIMK U yCTAHOBUTE, B KAKOM HAIIPaBJICHUU OHO IPOTEKAET
CaMOIIPOU3BOJILHO B CTAHIAPTHBIX yCIOBUAX mpu 298 K:

Na + 020 = ZN2O o).

Bapuanr 14.

1. HpI/I KaKuX YCJIIOBUAX WU3MCHCHHUC BHYTpeHHeﬁ OHCPIruu paBHO TCILIOTC, HOquaCMOﬁ CHCTEMOM

U3 OKpY Karouieil cpeabt?
1) mpu mocTossHHOM 00BEME;
2) TIpu OCTOSIHHOW TeMIIepaType;
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3) npu MOCTOSSHHOM JaBJICHUHU;
4) HU NpU KaKHX.
2. TemnoBoit 3¢¢exT peakuuu, OpOTEKAarOmed MpHU TOCTOSHHOM: JaBJICHHM, Ha3bIBaeTCs
U3MEHEHUEM
1) BHyTpeHHEl 2Hepruu;
2) HU OJIHO W3 MPEIBIIYIINX ONPEICTICHUN HEBEPHO;
3) PHTaNBNNY;
4) >HTpONHH.
3. [lns mpouiecca ¢poTocuHTe3a — 00pa3zoBaHUE IMITFOKO3bI U3 YTIIIEKHCIoro raza u Bojbsl, AH > 0 u AS
< 0. MoeT 1 TaHHBI} TPoIIecC MPOTEKATh CAMOTIPOU3BOJIBHO?
1) mporecc HeoCyIEeCTBUM MPHU JTIOOBIX TeMIIEpaTypax;
2) mporecc OCyIIeCTBUM IIPH JIIOOBIX TeMIepaTypax;
3) mporecc OCyIIeCTBUM MPH BHICOKUX TEMIEepaTypax;
4) mporecc OCYIIECTBUM IPU HU3KUX TEMIIEPaTypax.
4. 3aKpBITON CUCTEMOM HAa3bIBAIOT TAKYIO CUCTEMY, KOTOPas
1) He oOMeHMBaeTCs ¢ OKpYKaroIIel Cpeloil HU BELIECTBOM, HU SHEPTUEH;
2) oOMeHHuBaeTCs ¢ OKpY Karollel cpeioil U BEIIeCTBOM, U SHEPTHEH;
3) oOMeHHMBaETCs C OKPYIKAIOIIEH CPeIoi SHEPTHEH, HO He OOMEHHBAETCS BEIIECTBOM;
4) oOMeHHBaeTCsl ¢ OKpYIKaIoIIeH Cpeioi BeIeCTBOM, HO HE OOMEHHUBAETCS SHEPTHEH.
5. Camorpon3BOIEHBIM HA3bIBAETCS TPOLIECC, KOTOPBIH
1) ocymectBisiercs 6€3 MOMOIIM KaTalu3aTopa,
2) CcOmpOBOXIAETCS BBIICTICHUEM TEIUIOTHI;
3) ocymecTBisiercst 6€3 3aTpaThl SHEPIUU U3BHE;
4) mporekaer ObICTPO.
6. 130TepMHUUeCKMMH Ha3bIBAIOTCS IIPOLIECCHI C MOCTOSHHBIM:
1) naBnenuewm;
2) oOBemMoM;
3) TemmepaTypoil.
7. DHAEPrOHUYECKMMHU Ha3bIBAIOTCS PEAKLIUU:
1) mpoTekaromiye caMOnpoOU3BOIbHO;
2) He NPOTEKAOIUE CAMOIIPOU3BOJIBHO - BBIHYKCHHBIE.
8. Beauciure cranmapTHyro 3Hepruro [ md0ca TerioBo neHatyparuu Tpurcuaa npu t = 50°C;
AH® = +283 k/Ix/monb; ASO = +288 JIx/(Mmonb-K)
1) +190 xlx;
2) 92741 x/Ix;
3) —14117 xIx;
4) +14117x/]x.

9. Beruncaure 3Hauenne AS%og 11 peakumu:
NH,CI (®) + NaOH ® — NaCl () + H,O 1) + NH; ()

Pa3znen 4. PaBHoBecHsi B pacTBOpax 3JIeKTPOJIUTOB

CaMmocrosiTe1bHasi ayiuTOpHasi padoTa o0yuyaromerocs Ne S
Tema: PapHoBecHsl B pacTBOpax 3J1€KTPOJIHTOB
Bapuanr 1.

1. OCHOBOMNOJIOKHUKH POTOJUTHUECKON TEOPUU:
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1) JleGait u XtOKKeb;
2) Jlptouc u [Tupcon;
3) Appenuyc;
4) bpencren u Jloypu.
2. CreneHb AUCCOIMAIIMH 3aBUCHT OT: 1) MPUPOIBI AIEKTPOIUTA; 2) IPUPOIBI PACTBOPUTENS; 3)
TeMIeparypbl; 4) KOHIIEHTPALIUH 3JIEKTPOIUTA.
1) 1,2,4;
2) 1,2,3;
3) 3,4;
4) 1,2,3,4.
3. Heo6xonumoe yciioBUE CYIECTBOBAHUS I€TEPOTeHHOTO paBHOBECHS:
1) HeHACHIIIEHHBIN PaCTBOP COMPHUKACAETCS C TBEPAOH (a30il TaHHOTO IEKTPOIINUTA;
2) HaCBILICHHBIN PacTBOP COMPUKAcCAETCs ¢ TBEPAO (a3oi JAHHOTO IEKTPOIINTA;
3) mepecHIEeHHbBIN PacTBOP COMPUKACAETCS C TBEPAOH (Da30il TaHHOTO IIEKTPOJIUTA.

4. Hanmumure ypaBHEeHUE THAPOIK3a (B MOJIEKYJISIPHON U HOHHOM hopme) Opomuia HUHKA.
VYKaKuTe NpoTEONUTUYECKUE TIapbl CONPSKEHHBIX KUCIOT U ocHOoBaHMM 1 Beruncaute pH 0,026
M pactBopa stoit conu (pK, = 7,69).

5. Beruucnute pH pactBopa xinopaoBaTtuctoil kuciaotsl (HCIO) ¢ monspHoit koHuentpanueii 0, 1
MOJIb/I.

6. Onpenenure, BbINIAAAET JIU OCA/IOK MOCIIE CIMBaHUs paBHbIX 00beMoB 0,005 M pacTBOpoB
xynopuna autus u Gpropuaa Harpus (Kpp (LiF) = 1,5-107%)?

Bapuanr 2.
1. AMponuTBI — 3TO: a) JOHOPHI MPOTOHOB; 0) AKLENTOPBI IPOTOHOB; B) JIOHOPHI THAPOKCU]] HOHOB;
T') aKIENTOPbI THAPOKCHI] HOHOB.
1) a, 0;
2) a, 1
3) o,
4) 0, B.
2. CreneHp IucCOLMAIMU B PaCTBOPax 3JEKTPOJIUTOB — 3TO OTHOILICHHUE:
1) aHaNMTHYECKOW KOHLEHTPALMU K aKTUBHOM;
2) aKTUBHOI KOHIIEHTPAIIMU K aHAJTUTHYECKOM;
3) olmiero yucita MOJICKYJ K YHACITY JUCCOIUUPOBAHHBIX MOJICKYJT,
4) ymcna MOJEKYJ JUCCOIMUPOBAHHBIX K O0IIEMY YHCITy MOJEKYJ 3JIEKTPOJIUTA B
pacTBope.
3. Ecnu B pacTBOpe npou3BeAeHNE KOHIIEHTPALUA HOHOB B CTETEHSIX, PABHBIX
CTEXHOMETPUIECKUM K03 uiimerTam, 00JbIIe KOHCTAHTHI PACTBOPHUMOCTH, TO
1) pacTBOp mepechIlIeH, 0cagoK 00pa3yercs;
2) pacTBOp HEHACHIIIEH, OCAIOK PACTBOPSETCS;
3) pacTBOp HACHIIIEH, OCAJ0K HE BbIMaIaeT.

4. Hanmummre ypaBHEeHUE TUAPOIK3a (B MOJIEKYISIPHON M HOHHOM (hopme) xmopuaa mapranua (I1).
VYKakuTe NpoTeoIUTUYECKUE Tapbl CONPSKEHHBIX KUCIOT U OcHOBaHMM 1 Bbruucaure pH 0,3 M
pactBopa 3toi conu (pK, = 10,59).

5. Beruucnute pH pactBopa ruapokcuza xenesa (1) (Fe(OH),) ¢ monsiproit konnenTpanueit 0,02
MOJIb/I.

6. Onpenienure, BbIMaiaeT JIM 0CAI0K MOCIE CIMBaHUA paBHbIX 00beMOB 0,25 M pacTBOpoB
autpara ceunna (II) u xpomara narpus (Kpp (PbCrOy4) = 2,8-1071%)?

Bapuanr 3.
1. CornacHo NpOTOIUTUYECKON TEOPUH, OCHOBAHUE — ATO

90



1) AOHOpP rUAPOKCUA UOHOB;
2) akmenTop MPOTOHOB;
3) IOHOp NPOTOHOB;
4) akuenTop TMIPOKCHU]I HOHOB.
2. KoncTaHTa Auiccoruaiiy ciaboro JIeKTPOIUTa 3aBUCUT OT: a) IPUPOJIBI DIEKTPOIUTA; O)
MIPUPOJIBI PACTBOPHUTEIIS; B) KOHIICHTPAIMH JIEKTPOJIUTA; T) TEMIIEPATYPHI.
1) a,0,1;
2) a, 0, B;
3) a,B, T}
4) a, 0,B,T.
3. HeobOxoaumoe yclioBUE pacTBOPEHUS OCAJIKA:
1) K, > I
2) Ky = Il
3) K < IlL.

4. Hanmumure ypaBHEHUE TUAPOIK3a (B MOJIEKYJISIPHON U MOHHOM hopme) THocynbdara HATpHUsL.
VYKaKuTe NpoTeOUTUYECKUE TIapbl CONPSKEHHBIX KUCIOT U ocHOBaHuM 1 Bbranucaute pH 0,04
M pactBopa stoit comu (pK, = 0,6).

5. Beruncnute pH pactBopa 6pomoBogopoaHoit kucioTs! (HBr) ¢ monsipHo#t koHIIeHTparueit 0,5
MOJIb/JI.

6. Onpenenure, BbINIAAACT JIU OCA/IOK MOCIIE CIMBaHUs paBHbIX 00beMoB 0,057 M pacTBOpoB
HuTpaTa nes3us u nepmanranara kamus (Kpp (CsMnOy) = 9,1:107°)?

Bapuanr 4.
1. CornacHo NpOTOIUTUYECKOM TEOPUHU, KACIOTA — ITO
1) AOHOp T'MIIPOKCH]I HOHOB;
2) axkuenTop NpOTOHOB;
3) IOHOpP MPOTOHOB;
4) axuenTop rMIpOKCH] HOHOB.
2. CreneHp ruapoin3a Npyu YMEHbIIEHUH KOHLIEHTPALUU COJIH:
1) ymeHbmaercs;
2) yBenu4MBaeTcs;
3) He u3MeHsieTcsl.
3. HeoGxoaumoe ycimoBue 00pa3oBaHus OcajiKa:
1) Ky > Il
2) Ky = Il
3) K < IL.

4. Hanumure ypaBHeHHE THAPOIU3a (B MOJIEKYJIIPHOM U MOHHOU (hopMe) MaHraHaTa Kajus.
VYKakuTe NpoTeoIUTUYECKUE TTapbl CONPSKEHHBIX KUCIOT U ocHOBaHMM 1 Bbruucaute pH 0,1 M
pactBopa 3toi comu (pK, = 10,15).

5. Beruncnute pH pactBopa ruapokcuaa ueszus (CsOH) ¢ monspHoit konnentpanueit 0,0005
MOJIb/I.

6. Onpenenure, BbIMaaeT JIM OCAJOK MOCJE CIUBaHUS paBHbIX 00beMoB 0,205 M pactBOpOB
HuTpaTa cepedpa u auerara kamus (Kpp (CH;COOAg) = 4,4:10%)?

Bapmuanr 5.
1. pH pacrtBopa — 310
1) HarypanpHbIii JOorapudm aKTUBHON KOHIICHTPAILUU HOHOB BOJIOPO/A;
2) IecATUYHBIN JIorapu(M aKTUBHOW KOHIIEHTPAIlMM MOHOB BOJIOPO/JIA;
3) oTpuIaTeNnbHBINH HATYpaANbHBIN TOrapiu(pM aKTUBHON KOHIIEHTPALIUK HOHOB
BOJIOPO/Ia;
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4) oTpuuATEeNbHBIN IECATUYHBIN JIorapu(M aKTUBHON KOHLEHTPAIIMM HOHOB BOJOPOAA.
2. CreneHb TUAPOIM3A 3aBUCUT OT: @) KOHLEHTPALIUU COJU; O) TeMIepaTyphl; B) MPUPOJBI COJIH; T)
pH cpenpr.
1) a,B, T
2) a, 0, B;
3) a,0,T;
4) a, 0,B,T.
3. PacTBOpHMOCTH MaIOpPACTBOPUMOTO COEAMHEHUS B IPUCYTCTBUU OJJHOUMEHHOTO HOHA!
1) yBenmumBaeTcs, Tak KaK BO3pacTaceT CHUjla pacTBOPA, YMEHBIIAETCS aKTUBHOCTh
HMOHOB, PACTBOP CTAHOBUTHCSI HEHACHIILIEHHBIM;
2) YMEHBIIAETCsl, TaK KaK MOHHOE F€TEPOr€HHOE PAaBHOBECHE CMELIAETCSI BIIEBO,
BO3pacTaeT CKOPOCTh KPUCTAIIN3ALINY;
3) He usmeHseTcs, Tak kak K He 3aBUCUT OT KOHLIEHTPALUK HOHOB;
4) yBenuyMBaeTcCs, TaKk KaKk HOHHOE TeTepOre€HHOE PAaBHOBECHE CMEIAETCsI BIPABO,
BO3pacTaeT CKOPOCTh PaCTBOPEHUS.

4. Hanumure ypaBHeHUE THAPOIN3a (B MOJIEKYJIIPHOIM U MOHHOU (hopMe) HUTpaTa OepHILIHSL.
VKaXuTe NpOTEOJUTUYECKHE MTAPBI CONPSKEHHBIX KUCIOT U OCHOBaHUM U Beruucaute pH 0,05
M pactBopa 31oit conu (pK, = 5,7).

5. Beruucnute pH pactBopa runpokcuaa meau (1) (Cu(OH),) ¢ monsipHoit kornenTpanueit 0,003
MOJIB/JI.

6. Onpenenure, BbIMaaeT JiM 0CA0K MOcie cauBaHus paBHbIX 00beMoB 0,003 M pactBOpoB
xnopuaa xenesa (1) u cynsduna marpus (Kpp (FeS) = 3,4-10717)?

Bapuanr 6.
1. IIporonutnyeckasi napa COnpsKEHHbIX KUCIOTHI U OCHOBaHUS OTJIMYAIOTCS APYT OT Jpyra:
1) KHCIIOTHBIM OCTaTKOM,;
2) TpOTOHOM;
3) KaTHOHOM;
4) aHUOHOM.
2. B Hanbosee MUPOKOM JTMarna3oHe B OpraHU3Me 4eJoBeKa MOKeT U3MeHAThes pH:
1) mouu;
2) KpoBY;
3) XKenyI04HOTO COKa,
4) nukBopa.
3. PacTBOpHMOCTH MaJIOPACTBOPHMOTO JIEKTPOJIUTA B IPUCYTCTBUH HHAN(DGEepeHTHOTO
ANEKTPOJINTA, HE COIEPIKAIIETO C HUM OJTHOMMEHHBIX HOHOB:
1) yBennuyuBaeTcCs, TaK KaK BO3pAacTaeT MOHHAs CHJIa pacTBOpa, YMEHbBILIAETCS
AKTUBHOCTH MOHOB, PACTBOP CTAHOBUTHLCS HEHACHIIIICHHBIM;
2) yMEHBIIAETCsl, TaK KaK pacTBOP CTAHOBUTCS MEPECHIIICHHBIM;
3) He u3MeHsieTcs, Tak Kak Ky He 3aBHCUT OT KOHIIEHTPALIUU;
4) He U3MeHseTCs, TaK KaK AJIEKTPOJIUTHI HE COJEPKAT OJJHOUMEHHBIE HOHBI.

4. Harmmwure ypaBHEHHE TUAPOIHN3A (B MOJIEKYJISIPHOW U HOHHOH dopme) xiopuna kaamust (1I).
YKaKuTe NpOTEOTUTUYECKUE TIapbl CONMPSKEHHBIX KUCIOT U ocHOBaHMM u Beraucaute pH 0,03
M pactBopa 3t1oit conu (pK, = 7,62).

5. Beruncnute pH pactBopa maseneBoit kuciaotsl (H,C,04) ¢ MonsipHo# kKoHIIeHTparueii 0,25
MOJIB/JI.

6. OnpenenuTe, BHINAIACT JIM OCAOK MOCIIE CIUBaHUs paBHBIX 00beMoB 0,004 M pacTBOpOB
nepxopara Hatpus u xnopuaa kanus (Kpp (KCIO4) = 1,0-1072)?

Bapuanr 7.
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1. Ilpu noGaBneHNH K pacTBOPY YKCYCHOM KHUCIIOTHI alleTaTa HaTpus:
1) cTeneHb ¥ KOHCTAHTA JUCCOIMAIIUN YKCYCHOM KHCJIOTHI YMEHBIIIUTCS,
2) cTemneHb U KOHCTAHTa JUCCOIMAIMU YKCYCHOU KUCIIOThI YBEJIUUUTCS;
3) cTemneHb TUCCOIMAIIMN YMEHBIIUTCS, a KOHCTaHTa TUCCOIMAINNA HE U3MEHUTCS;
4) creneHb NUCCOLMALMN YBEIUYUTCS, 2 KOHCTAHTA TUCCOLMAIIMN HE U3BMEHUTCS.
2. B ocHOBe MeTO/1a HEUTPATU3ALMY JIEKUT PEAKIIUS:
1) KHUCIOTHO-OCHOBHOTO B3aUMOJICUCTBUSI;
2) OKHCITUTEIHHO-BOCCTAHOBUTEIIHHAS,
3) ocaxIeHus;
4) KoMIUIEKCOOOpa30BaHUsI.
3. ConeBoii 3¢ (heKT — 3T0 He3HAUNUTENHHOE YBEITMUCHHE PACTBOPHUMOCTH OCaJIKa 33 CUET
1) noGaBieHUs OMHOMMEHHOM COJIH;
2) yBeIMYEHHS] HOHHOW CHJIbI PaCTBOPA;
3) yBeJIMYCHHE TeMIIePaTyphl;
4) moOGaBieHHUS U30BITKA OCAJIKa.

4. Hanumure ypaBHEHUE THAPOIIN3a (B MOJIEKYJISIPHOM U MOHHON (pOpME) CENICHUT HATPHSL.
VYKaXuTe NpOoTEOJUTUYECKHE MTAPBI CONMPSKEHHBIX KUCIOT U OCHOBaHUM U Beruucaute pH 0,08
M pactBopa 31oit conu (pK, = 2,61).

5. Beruncnute pH pactBopa ruapokcuaa xpoma (I11) (Cr(OH);) ¢ monsipHo#i koHueHTpanueit 0,6
MOJIB/JI.

6. Onpenienure, BbIMAaeT JIM OCAOK MOCJE CAUBAaHUS paBHbIX 00beMoB 0,1 M pacTBOpoB HUTpaTa
kanbUus U cynbdara Hatpus (Kpp (CaSOy4) = 3,7-107°)?

Bapuanr 8.

1. Ilpu no6aBieHnU K pacTBOPY YKCYCHOM KUCIIOThI THAPOKCH/Ia HATPHUS:

1) creneHp M KOHCTaHTa AMCCOLUALIMM YKCYCHON KUCIOThl YMEHBIINUTCS;

2) cTeneHb U KOHCTAHTa JUCCOLMAIMN YKCYCHOW KUCTIOThI YBEITUUNUTCS;

3) cTeneHb JUCCOLMALMU YMEHBIIUTCS, & KOHCTaHTa AUCCOLUALMN HE N3MEHNTCS;

4) creneHb TUCCOLMALMN YBEIUYUTCS, & KOHCTAHTa AUCCOLMAIIMY HE U3MEHUTCS.
2. Ilpu ruznponuse MOJIEKYIIbI BOJBI BBICTYIAIOT COTJIACHO IPOTOJUTHYECKON TEOPHUHU:

1) xaKk KHCIIOTa;

2) Kak OCHOBaHUE;

3) Kak KHCJIOTa WM KaK OCHOBaHHUE.
3. i kakux BewiecTs npumensercs reopus [1P?

1) pacTBOpHMBIE CUJIbHBIE U CIIa0bI€ AIEKTPOJINUTHI,

2) MaJopacTBOPUMBIE CUJIbHBIE U CIIa0ble 3JEKTPOIUTHI;

3) ManopacTBOPUMBIE CHIIBHBIC AJIEKTPOJIUTHI;

4) manopacTBOpHUMBIE CIIa0bI€ TEKTPOIUTHI.

4. Hanumure ypaBHeHHE THAPOIIN3a (B MOJIEKYJIIPHOM U MOHHOU (hopMe) AUXpoMaTa HaTpHsL.
VYKakuTe NpoTeOTUTUYECKUE TTapbl CONPSKEHHBIX KUCIOT U OCHOBaHMi U Bbruncaute pH 1 M
pactBopa 3toi conu (pK, = 1,64).

5. Beruucnute pH pactBopa azotnoii kucinotsl (HNO;) ¢ momnsipHO# koHneHTpanueid 0,007 Moib/m.

6. Onpenenurte, BbIMAIAET JIM OCAOK MOCJe CIUBaHUS paBHbIX 00beMoB 0,105 M pacTBOpOB
nutpara Mapranna (II) u cynsduna natpus (Kpp (MnS) = 1,1-1071%)?

Bapuanr 9.
1. Monnas cuna pactBopa — 3T0:
1) mpowu3BeleHUE KOHIICHTPALIUA HOHOB Ha KBAJIpaT €ro 3apsja;
2) mpou3BeJeHUE KOHIIGHTPAIMK HOHA Ha ero 3apsij;
3) moaycymma Npou3BeJEHHs KOHLIEHTPAallMi HOHOB Ha KBAJpaT UX 3apsJl0B;
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4) cyMMa npou3Be/IeHUsI KOHIICHTPALMK MOHOB Ha KBaApaT UX 3apsi0B.
2. OTHOIICHHUE YHCIIa PACTIABIITUXCSI HA HOHBI MOJIEKYJI, K 00IIIEMY YHCITy paCTBOPEHHBIX MOJICKY.T
€CTh
1) cTeneHb coNbBATAINN;
2) cTemneHb NONMMEPU3ALNY;
3) cTemneHb TUCCOIHAITUY;
4) cTemneHb acCOIUAIINH.
3. ManopacTBOpUMBIH 3JIEKTPOJIUT B HE3HAUUTEIHHON CTEIEHU PacTBOPSIETCs, 00pasysl HOHbI
HaChIIIEHHOTo pacTBopa. Kak Ha3pIBaeTCs 3TOT mpoiecc?
1) nonuzauus;
2) nuccouuanus;
3) HECTONKOCTH;
4) reTeporeHHOE paBHOBECHE.

4. Hanumure ypaBHEHUE TUAPOIN3a (B MOJIEKYJISIPHOM 1 HOHHOU opme) Opomua kobanbTa (I1).
VKaXuTe NpOTEOJIUTUYECKHE MTAPBI CONPSKEHHBIX KUCJIOT U OCHOBaHMWM U Beruucaute pH 0,6 M
pactBopa 31oil conu (pK, = 8,9).

5. Beruucnute pH pactBopa rugpokcuaa 6apus (Ba(OH),) ¢ monsiproit kornenTpamwueit 0,0002
MOJIB/JI.

6. OnpenenuTe, BHINAIACT JIM OCAOK MOCIIE CIuBaHus paBHBIX 00BeMoB (0,007 M pacTBOpOB
Hutpara cepedpa u 6pomara Hatpus (Kpp (AgBrOs) = 5,8-107°)?

Bapuanr 10.
1. Crenenb ruiposinza ¢ yBeJIMYEHUEM TEMIIEPATYPHI:
1) ymeHbaeTcs, Tak Kak THIPOJIN3 — SHAOTEPMUUYECKUIA MPOIIECC;
2) yBenM4MBaeTCs, TaK KaK TUAPOJIN3 — S3HJIOTEPMUUECKHII Mpoliecc;
3) yMmeHbLIaeTcs, TaK KaK THAPOJIA3 — SK30TEPMUUECKHUI MPOLECC;
4) yBenuuyMBaeTcs, TaK KaK THUIPOJIN3 — HIK30TEPMHUUYECKUIN TIpOIECC.
2. OTHoLIEHHE TPOU3BEACHUS KOHLIEHTPAIM HOHOB, HAa KOTOPbIE AUCCOLIMUPYET CIa0bIN
ANEKTPOJIUT, K KOHIIEHTPAIL[UN HEIMCCOLIMUPOBAHHBIX MOJIEKYJI Ha3bIBAIOT
1) xoHCTaHTa pa3z0aBiieHMS;
2) xoHcTaHTa pa3BeaeHus OcBanbia;
3) KOHCTaHTa IUCCOILMAINY;
4) KOHCTaHTa rMIPOJIU3a.
3. Kaxkoif u3 (hakTopoB He BIMsET Ha PAaCTBOPUMOCTb OcaKa’?
1) mpupojia BelecTsa;
2) noOHHas cuia pacTBOpa;
3) mpucyTCcTBHE OJHOMMEHHOIO HOHA;
4) OKMCIAMTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIIUANI CUCTEMBI.

4. Hanmummre ypaBHEeHHE TUAPOIK3a (B MOJIEKYIISIpPHON 1 HOHHOM (hopme) cynbdata Hukens (II).
VYkaxuTe NpOoTeOTUTHYECKUE MAPHI CONPSIKEHHBIX KUCIIOT U OCHOBaHUH 1 Berauciute pH 0,06
M pactBopa 3toii cou (pK, = 10,92).

5. Beruncnute pH pactBopa cepoBogopoHoii kucnotsl (H,S) ¢ Mmonsiproit konuenTpauueit 0,001
MOJIb/I.

6. Onpenenure, BbIMaaeT JIM OCAOK MOCJE cauBaHUs paBHbIX 00beMoB 0,012 M pactBOpoB
xjopua uuHKa u cynbduaa Hatpus (Kpp (ZnS) = 7,9-10724)?

Bapuanr 11.
1. Bribepure am¢onur:
1) HCOs7;
2) COs™;
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3) HyCOs;
4) CO,.

2. T'maponusy noasepraroTcs coii, 00pa3oBaHHbIE: a) CHIIBHBIM OCHOBAHHUEM M CHIIBHOM
KHCJIOTOM; 0) CHIIbHBIM OCHOBaHHEM U CJ1a00i KMCIIOTOM; B) ClIaObIM OCHOBAaHUEM M CUJILHOM
KHCITIOTOM; T') claObIM OCHOBAaHUEM U cITa00N KHUCIOTOM.

1) a, 06, B;

2) a,B,T;

3) 6,B,T;

4) a, 0,B,T.

3. IIpousBeneHus pacCTBOPUMOCTH — 3TO

1) oTHOLIEHHE KOHLIEHTPALM HOHOB MaJOPAaCTBOPUMOTO BEILIECTBA C YUETOM
CTEXUOMETPUYECKUX KO3 (DUIINEHTOB;

2) npou3BeIEeHUE KOHLIEHTPALM HOHOB MaJOpPacTBOPUMOTO BELIECTBA C YUETOM
CTEXHOMETPUYECKUX KO3 (DULINEHTOB;

3) cyMMa KOHUEHTpaluii HOHOB MaJIOPaCTBOPUMOI'O BELIECTBA C yUYETOM
CTEXMOMETPUUECKUX KOA(P(PUIIUEHTOB;

4) pa3HOCTh KOHUEHTPALMI HOHOB MaJIOPACTBOPUMOI'O BELIECTBA C YyUYETOM
CTEXUOMETPUUECKUX KOA((DULIUEHTOB.

4. Hanumure ypaBHEeHUE TUAPOIN3a (B MOJIEKYJIIPHON M MOHHOU (popme) cesleHn] Kanusl. Y KaKuTe
IIPOTEOJUTHYECKHE MTapbl CONPSKEHHBIX KUCIOT U ocHOBaHuM U Beiunciaute pH 0,8 M pactBopa
stoit conu (pK, = 3,8).

5. Beruncnute pH pactBopa xsopoBoaopoanoi kuciaotsl (HCI) ¢ monsipaoit koHnentpanueit 0,005
MOJIb/JI.

6. Onpenenure, BbINAAAET JIU OCA/IOK MOCIIE CIMBaHUs paBHbIX 00beMoB 0,068 M pacTBOpoB
HuTpara Mareus u ruapokcuna kamust (Kpp (Mg(OH),) = 6,810~ 12)?

Bapuanr 12.
1. BoaopoaHblii moKa3aTellb XapakTepu3yer:
1) paBHOBECHOE COCTOSIHHUE;
2) peakuuio CpeJibl;
3) cremneHb TUAPOIH3A;
4) cTeneHb IUCCOILMAIUU.
2. B pactBope conu kap6onara kanus (K,COs) cpena:
1) xucnas;
2) mienovHasi;
3) HelTpasbHas;
4) HyneBasl.
3. OauH 0caiok MOXKHO TIOJTHO MIEPEBECTH B IPYTOM, €CITU MOCTIeIHUM:
1) He pacTBOpUM;
2) Ooiee pacTBOPUM;
3) MeHee pacTBOpPHUM.

4. Hanmmwre ypaBHEHHE TUAPOIU3A (B MOJIEKYJISIPHOI 1 MOHHOU opme) HUTpata pryTH (II).
VYKaxuTe nNpoTEOJUTUYECKHE MAPbI CONPSKEHHBIX KUCIOT U OCHOBaHMH U Beiuucaute pH 0,2 M
pactBopa 3toi conu (pK, = 3,58).

5. Beruncnute pH pactBopa ruapokcuaa kanusi (KOH) ¢ MmonspHoii konueHTpanueit 1,5 Moib/I.

6. Onpenienure, BbIMAaET JIM OCAOK MOCJE cauBaHus paBHbIX 00beMoB 0,0086 M pacTtBOpoB
HuTpaTa cepedpa u nomuaa kamus (Kpp (Agl) = 2,3-10716)?

CamocTosiTe/ibHAs1 AyIUTOPHAas padoTa odyuarouerocsi Ne 6
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Tema: By¢epHsbie pacTBOpPBI
Bapuanr 1.
1. 3nauenus pH O6ydepHBIX pacTBOPOB Mpu 100aBICHUN HEOOIBIINX KOJUUYECTB KUCIOT U
OCHOBAHMI:
1) coxpaHSIOTCS TIOCTOSIHHBIMHU, T. K J0OaBJIsIeMble KATHOHBI BOJIOPO/Ia U AHHOHBI
THJIPOKCHJIA CBSI3BIBAIOTCSA COOTBETCTBEHHO AKIIETITOPAMU U JIOHOPAMU MPOTOHOB
OydepHOl CUCTEMBI;
1) coxpaHSIOTCS MPUMEPHO MOCTOSHHBIMU J0 T€X MOP, MOKa KOHIICHTPALIUH
KOMITOHEHTOB Oy(epHBIX crcTeM OyayT MPEBBILIATh KOHIIEHTPALNH 100aBIIEMbIX
HOHOB;
3) U3MEHSIOTCH, T. K. U3MEHSIOTCSI KOHIEHTPAIMK KHCIOT U OCHOBaHHM B CUCTEME.
2. Kakue 13 nepedrciIeHHbIX CONPsHKEHHBIX KMCIOTHO-OCHOBHBIX Map 00J1agatoT OypepHbpIMu
coiictBamu: a) HCOO~/ HCOOH; 6) CH3;COO™ / CH3;COOH; B) CI" / HC1; 1) HCOs™ / COy; 1)
I‘IPO427 / H,PO4~
1) Bce;
2) a, 0,1, I1;
3) o,r, 7
4) o, r.
3. TIpu noGassernu HCI k 6yheproii cucreme NH, "/ NH4,OH:
1) axruBHas konuenrTparwst (NH4") — ymensmaercs, (NH4OH) — yBenuuuBaercs;
2) axtuBHas koHuenrpaiws (NH,") — yBenmmunsaercs, (NH4OH) — ymenbiaercs;
3) axruBHble KoHrenrparmu (NH4 ) u (NH4OH) He usmensroTcs.
4. Bomopoansrii mokazareis 0y(epHOro pacTBopa MepBoro TUIa pacCUUTHIBACTCS 1O (hopmyIie:
1) pH=0,5 (pK, + Ig C wucnor);
2) PH = pKa + lg C COMPSIK. CHOBAHUS /1C KHCIIOTHI
3) pH =pa+pC;
4) PH =14 - (pr + lg C OCHOBaHMs /C CONPSIK. KI/ICJ‘[OTLI)-

5. Paccuuraiite 3Hauenrne pH ammuaunoro 6ydepHoro pactsopa, coctosimii u3 550 vt 0,1M
pactBopa rugpokcuga ammonus u 450 mn 0,1M pacTBopa HUTpaTa aMMOHHMS.
KoncranTa ocHOBHOCTH aMmmuaka K, = 1,76:107.

6. Paccuuraiite OyepHyr0 eMKOCTb IO KUCIIOTE, €CIU MpH fo0aBieHuu k 300 mi
runpokapbonarHoro Oydepa ¢ pH = 7,36 20 M1 pacTBOpa COJISTHOM KUCIOTHI C KOHIIEHTpaIuei
0,1 MOJIb 5KB/JI U3MEHHUTCS 10 6,5

Bapmuanr 2.

1. 3nauyenus pH OydepHbIX pacTBOPOB Ipu pa30aBICHUM. ..

1) cOXpaHSIOTCS MOCTOSTHHBIMU, T. K. COOTHOIIIEHUE KOHIICHTPAIIMI KOMITOHEHTOB
Oy(depHBIX CUCTEM HE H3MEHSCTCS;

2) COXpaHSIOTCS MPUMEPHO MOCTOSHHBIMHU JI0 OTIPEICIICHHBIX 3HAYCHHU I
KOHIIEHTPALH;

3) U3MEHSIOTCS, T. K. KOHIEHTPAIUsl KOMIIOHEHTOB CUCTEMbI YMEHbBIIIAETCSI.

2. W3 nepeyucieHHbIX COMPSKEHHBIX KUCIIOTHO-OCHOBHBIX TIap BHIOCPUTE CHCTEMBI, 001 af0IINe
OydeprbME cBOlicTBamMu:: a) H3PO, / HPO,; 6) H,PO4~ / HPO,; B) HPO,? /PO4; 1) HNO; /
NO;~; 1)) HCOOH / HCOO™.

1) Bce;

2) 6, 1m;
3)a, 0,8, 1;
4) 0, B, 1.

3. pH OydepHoii cucTeMbl 3aBUCUT OT:

1) KOHIIEHTpalMi KOMIIOHEHTOB;
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2) o6wéma Oydepa;

3) pasBeneHus;

4) cOOTHOILIEHUS KOHLIEHTPAIlM KOMIIOHEHTOB.
. Enununeit uzmepenus OydepHoit eMKOCTH SBISETCS:

1) mMonb1;

2) MOJb'KT;

3) MMOJb'I;

4) MOJb IKBJI.

N

5. Paccuuraiite pH O0ydepnoro pactBopa, coaepkaiiero 500 mi 0,2M pactBopa MypaBbHHOM
kucaotsl (K, =2,1-107%) u 500 mut 0,15 M pacteopa popmuara HaTpus.

6. K 60 M kpoBu mist usmenenust pH ot 7,4 no 7,00 nago 1o6aButh 1,5 M1 CONSTHOM KUCTOTHI C
KoHIIeHTpanuei 1 Mok 7kB/11. KakoBa OydepHas eMKOCTh KPOBH 1O KUCTIOTE?

Bapuanr 3.
1. Maxcumanbhyto Oy(hepHyro eMKOCTh CUCTEMbI UMEIOT IPU:
1) pH = pKy;
2) pH>pKy;
3) pH <pKy;

4) »Tu mapaMmeTpbl He B3aUMOCBSI3aHbI APYT C IPYTOM.
2. Kaxkue u3 KUCIIOTHO-OCHOBHBIX Map obnanatoT 0ydepHsiMu cBoiictBamu; a) Hb™ / HHb; 6) HbO,
/ HHbO,; B) HCO5™ / COy; 1) NH4" / NH4OH; 1) NO;~ / HNO;?
1) Bce;
2) a,0,B,T;
3) a, 0, B;
4) n.
. Ilpu no6asnenuun Ba(OH), k Oydepnoii cucteme CH;COO™ / CH3;COOH:
1) axtuBHas koHueHTpauus (CH3;COOH) ymensmaercs, (CH;COO™) —
yBEJINYUBACTCS;
2) axrtuHas koHueHtpanus (CH;COOH) ysennuusaercs, (CH;COQO™) — ymeHblaercs;
3) akrtusble koHUeHTpauu (CH3;COOH) u (CH3;COO™) He u3MeHsoTCS.
. Bomopoausiit mokazarens 6ydepHOro pacTBopa BTOPOTO THIIA PACCUUTHIBAETCS 10 GopMyIe:
1) pH=0,5 (pK, + Ig C wcnor);
2) PH = pKa + lg C CONPSDK. CHOBaHUS /C KHCIIOTHI
3) pH=pa + pC;
4) PH =14 - (pr + lg C OCHOBaHMs /C COMPSIK. KI/ICJ‘[OTLI)'

w

F N

5. s mpurotoBnenus ruapodocdaraoro 6ydepHoro pacrsopa cmemanu 840 mi 0,1 M pactBopa
ruapodocdara kammst u 160 ma 0,1 M pactBopa auruapodocdara kanus. Berarcnure pH Takoro
OydepHoro pacTopa.

KoncranTa kucnornoct K, = 6,16-107%.

6. K 260 mur ammuaunoro 0ydepHoro pacrBopa s u3meHeHus pH Ha 4 Hajo 100aBUTH 35 M
COJISTHOM KUCIIOTHI ¢ KoHLeHTpanuei 0,3 monb 2kxB/1. KakoBa OydepHas eMKOCTh pacTBOpa 1Mo
Kkucaore?

Bapuanr 4.
. bydepnas emkocTh npu pa3daBiieHUU PacTBOPOB:
1) yMmeHblIaeTcs, BCIEACTBUE YMEHbILIEHUS! KOHLIEHTPALMU BCEX KOMIIOHEHTOB
CUCTEMBI;
2) yBeIMYUBAETCH, T. K. BO3PACTAET CTENEHb AUCCOLUALIUHU IIEKTPOIUTOB;
3) He u3MeHsercs, T. K. COOTHOLIEHHE KOHLIEHTPAL[Mil KOMIIOHEHTOB OCTAaeTCs
HOCTOSIHHBIM;

[
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4) mpakTUYECKU HE U3MEHSETCS, T. K. KOJIMYECTBO KOMIIOHEHTOB CUCTEMBbI OCTAETCS
HEU3MEHHBIM.
2. Kaxkue u3 KUCIIOTHO-OCHOBHBIX Map obnanatoT 0ydepusimu cBoiictBamu: a) ClI-/ HCL; 6) NO;~/
HNO;; 8) HSO4 / H,SOy; 1) CH;COO™ / CH;COOH; 1) NH, "/ NH,OH?
1) Bce;
2) a,0,B;
3)
4) B, T, 1.
3. Tlpu nobaenennn HBr k Oydeproit cucreme NH4 " / NH4OH:
1) axrmBHas konuentparmst (NH, ") ymensmaercs, (NH4OH) — yBenuunBaercs;
2) aktuBHas koHueHTpanus (NH,") ysennuusaercs, (NH;OH) — ymenbluaercs;
3) axtuBHble KoHIeHTparmu (NH, ") u (NH4OH) He u3MeHstoTCSL.
4. Bydepnas cucrema BTOPOro THUIIA COCTOUT U3:
1) cnaboro oCHOBaHUS M COJIM 3TOTO OCHOBAHUS U CHIIBHOU KUCJIOTHI;
2) cnaboif KMCIOTHI ¥ COJI 3TOM KMCIOTHI M CUJIBHOI'O OCHOBAHUS;
3) nByX coJei;
4) cUIBLHOTO OCHOBAHUS M COJIM 3TOTO OCHOBAHMS U CUIIHOW KUCIIOTHI.

5. Paccuwnraiite 3Hauenue pH ammuaunoro OydepHoro pactBopa, B 1 1 kotoporo conepsxkutcs 0,05
MOJIb aMMmuaka v 0,5 MOJIb HUTpaTa aMMOHUS.
KoHcTaHnTa ocHOBHOCTH ammuaka K, = 1,76-107°.

6. Paccuuraiite Oy(depHyt0 eMKOCTh IO OCHOBaHHIO, eciy Ipu f1ob0asineHuu k 500 mi OydepHoro
pactBopa ¢ pH = 5,5 60 M pacTBopa ruapokcuaa HaTpusi ¢ KoHueHTpamnuei 0,1 Monb 3KB/1
U3MEHHUTCS 110 6.,5.

Bapuanr S.
1. BydepHsbie cuctembl MOIEPKUBAIOT B OPTaHU3ME PAaBHOBECHS
1) KHCIOTHO-OCHOBHBIE;
2) OKHCIHUTETHHO-BOCCTAHOBUTEIbHBIE;
3) rereporeHHsbIE;
4) nurango00OMEHHBIE.
2. Kakwue u3 conpsiyKeHHBIX KUCIIOTHO-OCHOBHBIX IMap 00J1agar0T 0y(hepHBIMU CBOMCTBAMU: )
HCOO / HCOOH, 6) HPO427 / H2P047; B) H,PO4 / H3PO4; F) HCO;5~ / COy?
1) Bce;
2) a, 0;
3) 6,8, T;
4) a,r.
3. Ilpu nob6aBnenuu k arieratnomy 0ydepy NaOH pH He MeHsieTCs Tak KakK, B COOTBETCTBUH C
3aKkoHOM pasz0aBneHust OcTBalibJa CTENEHb AUCCOIUAIINH CTa00r0 ANIEKTPOIUTA!
1) yBenuuuBaercs;
2) yMeHbIIaeTcs;
3) HE U3MEHSCTCS;
4) cHavana yBeTUYMBAETCA, a 3aTEM YMEHBIIAEeTCS.
4. bydepHas cuctema nepBoro TUIa COCTOUT U3:
1) cnaboro OCHOBAaHHUS U COJH 3TOTO OCHOBAHUS U CUJILHOU KUCIIOTHI;
2) cmaboi KUCTOTHI M COJIA ATOM KUCIOTHI M CHJIBHOTO OCHOBAHHSI;
3) AByX coljeii;
4) CuIBHOrO OCHOBAHUS U COJIM 3TOTO OCHOBAHUS U CUIIBHOM KUCIIOTHI.

5. Paccunraiite pH ammuaunoii 6ydepnoit cmecu, coneprxkameit 100 mi 0,1H pactBopa ruapokcua

ammonus 1 900 mi 0,01H pactBopa xsmopuga aMMOHUS.
KoHcTanTa ocHOBHOCTH TUAPOKCHAa amMmonus K, = 1,8-107.
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6. K 20 M kpoBu a1 usmenenus pH ot 7,4 no 7,2 no6asunu 1,5 mu 0,02H pactBopa consiHOM
kucioThl. Paccumnraiite 0ydepHyro eMKOCTh KpOBH 110 KHCIOTE?

Bapuanr 6.
1. Aunnos —oaro:
1) ymeHbleHHE KUCIOTHOM Oy(depHOil eMKOCTH (PU3HOTOTUYECKON CUCTEMBI 110
CPABHEHUIO C HOPMOI;
2) yBenuYeHUe KUCIOTHOM OydepHOil eMKOCTH (PU3NOIOTHUECKON CUCTEMBI 110
CPaBHEHMIO C HOPMOI;
3) yBenuueHHe OCHOBHOI OydepHOi eMKOCTH (PU3HOJIOTMUYECKON CUCTEMBI 110
CPaBHEHHUIO C HOPMOM.
2. K 6ydepusim pactBopam otHOCsTCS cMecH: a) NaH,PO4 + Na,HPOy; 6) H;PO,4 + NaH,POy; B)
N32CO3 + NaHCO3; F) NazHPO4 + Na3PO4.
1) Bce;
2) a, 0;
3) B, T;
4) a, 0, B.
3. Ilpu nobGasnenun k ammuaunomy 06ydepy HCI pH He meHsieTcs Tak Kak, B COOTBETCTBUU C
3akOHOM pas0aBienust OcTBajb/a CTENEHb JUCCOIMALIMYU CI1a00r0 IEKTPOIIHUTA:
1) yBenuuuBaercs;
2) yMeHbLIaeTcs;
3) He u3MeHseTcs;
4) cHauvana yBeIM4MBAeTCA, a 3aTEM YMEHbLIACTCS.
4. B docdaTHoit HEOpraHudeckoit OyhepHOi cuCTeME POJib MPOTOJIUTUYECKON KHCIIOTHI
BBITIOJIHSET:
1) H3P04;
2) HPO427;
3) H2P047;
4) PO437.

5. Paccuuraiite 3Hauenue pH remorno6unoBoro 6ydepHoro pactsopa, B 250 M1 KOTOPOTo
conepxurcs 0,2 mons HHb (K, = 6,31:10~) u 0,5 mons Hb™.
6. Paccuuraiite OyepHyt0 eMKOCTb IO OCHOBAHHUIO, €CITU NMPH J00aBieHuH K 650 MJI aMMHUAYHOTO

oydepa c pH =4,5 45 M pacTBOopa 11e1049u ¢ KoHIeHTpamuen 0,5 MOIb 3KB/JT H3MEHUTCSI JI0
6,5

Bapuanrt 7.
1. Ankanos —3to:
1) yMmeHbleHUE KUCIOTHOM OydepHOil eMKOCTH (PU3HUOTOTUYECKON CUCTEMBI 11O
CPaBHEHUIO C HOPMOW;
2) yBenuyeHHE KUCIOTHOU OyepHOi eMKOCTH (PU3UOTOTUIECKONM CUCTEMBI 110
CPAaBHEHUIO C HOPMOI];
3) yMeHbIlIEeHHE OCHOBHOM Oy(hepHOi eMKOCTH (PU3HOTOTHUECKOI CUCTEMBI TIO
CPaBHEHUIO C HOPMOH.
2. Kaxkue u3 6ydepHbIX cUCTEM COIEpkKaT B CBOEM cocTaBe ToIbKo comu: a) CO3% / HCOs; 6)
HCO{ / COz; B) HPO427/ H2P047; F) H,PO4 / H3PO4; Il) HCOO / HCOOH, e) PO437 / HPO427.
1) a,B, T
2) a, B, ¢;
3) a,0,B,T, ¢;
4) 0,B,T.
3. Ilpu no6asnenuu HCI k 6ydepnoii cucteme CH3;COO™ / CH;COOH:
1) axktuBHas koHueHTpauus (CH;COOH) ymensmaercs, (CH;COO™) yBenuuuBaercs;

99



2) axrtuHas konneHntpanus (CH;COOH) ysenmnuusaercs, (CH;COQO™) ymeHnbiaercs;
3) axktuBHble koHIEeHTpauuu (CH3;COOH) u (CH3COQO™)He usmeHstoTcs.
4. B ruppoxkapO6oHaTHOM HeopraHudeckoil 0ydepHoii cucteme posb CONPSHKEHHOTO OCHOBAHHUS
BBITIOJTHSIET:
1) H2C03;
2) COy;
3) HCOs7;
4) CO32_.

5. Paccuuraiite 3Hauenue pH anerarnoro 6ydeproro pactsopa, cocrosmmii u3 200 v 0,5M
pactBopa ykcycHou kucnotsl 1 800 mut 0,5M pacTBopa anerara HaTpHsL.
KoHCTaHTa KMCIOTHOCTH YKCYCHOM Kucaotel K, = 1,75:107°.

6. K 300 mu 6ydepnoro pactBopa anst usmenenus pH ot 7,4 no 8,0 nodasunu 5 mia 0,01H pactBopa
ruapokcuaa Hatpus. Paccuuraiite 6ydepHyto eMKOCTh pacTBOpa IO OCHOBAHUIO?

Bapuanr 8.
1. Bydepnas emxocTs GenkoBoii OyhepHOil crucTeMbl KpoBU OOJIbIIIE:
1) mo kuciore, T. K. B KpPOBH pabOTaeT aHMOHHBINA OENIKOBBI Oydep;
2) 1O OCHOBAHHIO, T. K. B KDOBU paboTaeT KaTHOHHBIN OenKoBbIi Oydep;
3) 1o KucioTe, T. K. B KPOBH paboTaeT KaTHOHHBIN OeJIKOBBIH Oydep;
4) 1o OCHOBaHHUIO, T. K. B KPOBHU pab0OTaeT aHMOHHBIN OENKOBbIN Oydep.
2. ®ocdarnas OydepHas cucTemMa COACPKUT B OpraHU3Me KUCIOTHO-OCHOBHBIEC COMPSIKECHHBIC
napbl:
1) H3;PO4—kucnora, H,PO™ — conpsikeHHOE OCHOBAHHUE;
2) H,PO~ — kucnora, HPO4* — conpsbkeHHOE OCHOBaHME;
3) HPO4* — kucnora, PO4*~ — conpskeHHOE OCHOBAHME;
4) H;PO, —xucnora, PO4*~ — conpsykeHHOE OCHOBAHHE.
3. Ilpu noGasnenun k ammuagyHomy 0ypepy HNO;3 pH He MeHsieTcs Tak Kak, B COOTBETCTBUH C
3aKOHOM pa30aBieHust OcTBajb/a CTENEHb JUCCOIMALINY CT1a00ro IEKTPOIIHTA:
1) yBenuuuBaercs;
2) yMeHbLIaeTcs;
3) He u3MeHseTcs;
4) cHavana yBeTUYMBAETCA, a 3aTEM YMEHBIIAeTCS.
4. Ilpu runotepmun TemMnepaTypy B opranusmMe noHmxkarot 10 24 °C. B aTom pexume mpoBOASITCS
ofepanuy Ipu NaToJIoTuu KpoBoooOpameHus. 3uadenue pH = 7,36 OyzaeT B 9ToM ciyyae:
1) HOpMOIA
2) anuao3oMm;
3) ankamo3om.

5. Paccuwnraiite 3HaUeHHEe aMMuadHOTO Oy(epHoro pactBopa, B S00 Mt kotoporo comepxutcs 0,01
MoJIb ammuaka v 0,02 MoJib HUTpaTa aMMOHHMSL.
KoncranTa ocHOBHOCTH aMmMmuaka K, = 1,76-107.

6. K 100 mut kpoBu muist m3amenenust pH ot 7,36 mo 7,00 Hago 100aBUTE 4 MIT COJISTHOM KHCIIOTHI C
koH1eHTparuei 0,1 mosb kB/11. KakoBa OydepHas eMKOCTh KPOBH 1O KHUCTIOTE?

Bapuanr 9.
1. Tuapodocdarnas Oydepnas cucrema qeHCTBYET:
1) B apurpouurax;
2) B 1u1a3Me KPOBHU U B KJIIETOYHOM KUJKOCTH;
3) B usnonoruueckoi cpenue.
2. BydepHble pacTBOPHI MOKHO IPUTOTOBUTH U3:
1) HNO; u KOH;
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2) CH3COOH u NaOH;
3) HCl u KNOs;
4) NH4OH u H,S.
. Ipu no6asnenun NaOH k 6ydepnoii cucreme HPO,> / H,PO4~
1) axtuBHas xkonuentpamys (HPO,>") yemmumsaercs, (H,PO4”) — yMeHbIIAETCS;
2) axtuHas konuenTpamus (H,PO,") yemmuusaercs, (HPO,?) — ymeHbmaeTcs;
3) aktusHble KoHUeHTpanuu (HPO4*) n (H,PO, ") He M3MEHSIOTCS.
. B anmonno# 6enkoBoit OydhepHoit cucTeMe poiIh COMPSIKEHHOTO OCHOBAHUS BBITIOJIHSICT:
1) "H3N-Prot-COO;
2) HoN—Prot-COO;
3) "H3;N-Prot-COOH;
4) HoN-Prot-COOH.

. Paccunraiite 3nauenue pH remormodburoBoro OydepHoro pactsopa, B 250 My KOTOPOTo
conepxurcs 0,15 mone HHbO, 1 0,3 mons HbO; ™.
KoHcTaHTa KHCIOTHOCTH okcuremorinoouna K, = 1,12:1077.

. K900 mn ykcycnoro 6ydepnoro pacrsopa ais usmenenus pH Ha 2,5 vago 1o6asuts 80 M
COJISIHOM KHCNOoThI ¢ KoHueHTpauuen 0,01 monb skB/n. KakoBa OydepHas eMKOCTh pacTBOpa 1o
Kkucaore?

Bapuanr 10.
. 'emorno6unoBas OydepHas cucrema JICCTBYET:
1) B mua3me KpoBy;
2) B IOYKax;
3) B dusnoNOrHYECKO cpee;
4) B »pUTpOLIUTAX.
BydepHslii pacTBOp MOXKHO IPUTOTOBUTH U3:
1) HCl u KOH;
2) NH4OH u HCI;
3) NH4OH u H,S;
4) KOH u H,SO,.
ITpu no6asnennu NaOH k 6ydepnoii cucreme NH4 "/ NH4OH:
1) akruBHas konnenTpanus (NH,") ymensmaercs, (NH,OH) yBennunsaercs;
2) axktuBHas koHuentpanus (NH,") yBenuuusaercs, (NH,OH) ymenbimaercs;
3) axrusnble korneHTpanuu (NH4 ") u (NH4OH) He nzmensrorcs.
B xaTnonHoit 6enkoBoit OydepHoOl cucteMe pob CONMPSHKEHHOTO OCHOBAHUS BBITIOTHSIET:
1) "H3N-Prot-COO;
2) HoN—Prot-COO;
3) "H3N-Prot-COOH;
4) HoN-Prot-COOH.

. Paccumraiite pH Oydeproro pactsopa B 100 Mt kotoporo coaepxkurcs 0,01 Monb GeH30iHON
kucsoTel 1 0,02 Mosib GeH30aTa HATPHS.
KoHcTaHTa KUCIOTHOCTH OeH30HHOM KucnoTsl K, = 6,6:107°.

. Bydepnas emkxocts kpoBu o kucnore pasHa 0,02 mons/n. Kakoe komnuectBo 0,1 M consiHOM

KHUCJIOThI HE0OX0AUMO J100aBUTH K 1 TUTpY KpoBH, yTOoOBI H3MeHuTh pH ot 7,36 1o 7,1.

Bapuanr 11.

. YBeIuueHHE HICTOUYHBIX MMPOAYKTOB MeTa60J’II/ISMa, KOHIOCHTPAIHUIO C02 B IIa3MC KPOBH:

1) yBenuuuBaer;
2) yMEHBIIIaeT;
3) HE U3MEHSET.
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2. Bydepnble pacTBOpbI MOKHO ITPUTOTOBHUTH U3:
1) HCI u KOH;
2) NaOH u H3POy;
3) NH4OH u H,S;
4) KOH u HzSO4.
3. Bydepnas EMKOCTh KOTMYECTBEHHO OIMPEACIIACTCS:
1) MOIB/9KB CHIIBHON KUCIOTHI UM OCHOBAHMSI, KOTOPOE HYKHO JT00aBUTH K 1 11
Oydepnoro pactBopa, 4ToObI H3MEHHUTH €r0 pH Ha equHUILY;
2) MOJB/T CUIBHOW KUCIOTHI HIIM OCHOBAHUS, KOTOPOE HYKHO J00aBUTH K 1 71
Oydepnoro pactBopa, 4ToObI H3MEHHUTH €r0 pH Ha equHUILY;
3) uucaoM M cnaboi KUCIOTHI UM OCHOBAHMS, KOTOPOE HYKHO J00aBUTH K 1 71
Oydepnoro pactBopa, 4ToObI H3MEHHUTH €r0 pH Ha equHUILY;
4) YHCIOM MJI CHJIBHOM KUCIIOTHI WJIM OCHOBaHUS, KOTOPOE HY>KHO I00aBUTH K 1 11
O0ydepHoro pactBopa, yToObl H3MEHUTH ero pH.
4. B remorno6uHoBo# OyepHoil cucTeMe posib CONMPSIKEHHOTO OCHOBAHUS BBITIONHSIET:
1) HbO,;
2) HHbOz;
3) HbO,™;
4) HHb.

5. Paccuuraiite 3HaueHre aMMHayHoOro 0ygepHoro pactsopa, B 850 mi kortoporo coaepxurcs 0,06
MoJib ammuaka u 0,3 MoJb XJI0pHia aMMOHHS.
KoncTanTta ocHoBHOCTH ammuaka K, = 1,76-107°.

6. K 150 mu kpoBu st m3menenwnst pH ot 7,36 no 7,2 vano no6aButh 20 M1 CEpHOM KUCIOTHI C
koHuenTpauueit 0,01 momb 3kB/11. KakoBa 6ydepHas eMKoCTh KpOBH 1O KUCIIOTE?

Bapmuanr 12.
1. Ilpu omMHAKOBBIX KOHIICHTPAIMAX KOMIIOHEHTOB Oy(epHast eMKOCTb:
1) makcumanbHa, T. K. pH = pK,;
2) MakcuMaibHa, T. K. pH > pK,;
3) muHuManbHa, T. K. pH = pK,;
4) OydepHas eMKOCTb HE 3aBUCHUT OT COOTHOIIICHHUS KOHIICHTPAIIH KOMITOHEHTOB.
2. Bydepnas cucrema nepBoro TUma 3To:
1) nmupuauHOBas;
2) ameraTHas;
3) amMMmuayHas.
3. Ilpu no6asnenun NaOH x 6y¢epnoii cucreme CH;COO~/ CH3;COOH:
1) axrtusHas konnentpamnus (CH;COOH) ymensmaercs, (CH;COO™) —
YBEJINYUBACTCS;
2) akrtuHas koHueHtpanus (CH;COOH) ysenuuusaercs, (CH;COO™) — ymenblaercs;
3) akrtusble koHUeHTpanuu (CH3;COOH) u (CH3;COO™) He u3MeHsoTCS.
4. YBenu4yeHue KUCIOTHBIX MTPOIYKTOB MeTabomm3Ma KoHeHTpanuio CO; B mia3me KpoBH:
1) yBenuuuBaer;
2) yMEHBIIAET;
3) He U3MeHseT.

5. Paccuuraiite 3Hauenue pH anerarnoro 6ydepnoro pactsopa, B 600 M KOTOPOTO COAEPKHUTCA
0,65 Mo ykcycHo# kuciaotsl u 0,25 MOJb aneraTa Kajusl.
KoHCTaHTa KMCIOTHOCTH YKCYCHOM Kuciotel K, = 1,74-1075.

6. K 1 1 runpokap6onatHoro OydepHoro pactsopa g usmenenus pH ot 5,2 no 7,00 vano
no6aButh 50 M THAPOKCHIA HAaTpus ¢ KoHIeHTpamueit 0,1 monb skB/11. KakoBa OydepHas
€MKOCTh Oy(epHOro pacTBOpa Mo OCHOBAHUIO?
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Pasnen 4. Ctpoenne BemecTBa. BuoreHHblie 3JieMeHThI

CamocTosiTeJibHASI AyAUTOPHAsA padoTra ody4yaromerocsi Ne 7
Tema: CTpoenue BenecTBa. buoreHHbie 3JieMeHTbI

Bapuanr 1.

1. M300pa3ure 31EeKTPOHHYIO U 3JIEKTPOHHO-Tpaduueckyto Gopmyiy aroma siaementa mog Ne 27.
VKaxuTe, K KAKOMY CEMEMCTBY OTHOCHUTCS JAHHBINA 3JIEMEHT, BAJICHTHBIC 2JIEKTPOHBI, BBICIIASA U
HU3IIAsl CTENEHW OKMCIICHHUs, 3HAYEHHs BCEX YETBIPEX KBAHTOBBIX YHUCEN IUIS IIOCIEIHErO
JJIEKTPOHA.

2. M3o6pasure oOpa3oBaHUE CBA3M MEXIy MHapoi snemMeHToB Sr u F. YkaxuTte Kputepuii, mo
KOTOpOMY ObLT BbIOpaH THN cBsi3u. [IpuBenute Gpopmyay COeIMHEHUS U TUIl KPUCTAIIIMYECKON
PELICTKH.

3.M300pakeHue pacrpeaencHus IeKTPOHOB B aTOME KaJbIlus B BUae 2¢, 8¢, 8¢,2¢” Ha3bIBAIOT,
KaK MpaBUJIO:
1) a1eKTpOHHOM OpOUTAIBIO;
2) BIEKTPOHHOU CXEMOIi;
3) 27eKTpOHHO-TpadUIECKOil CXeMoii;
4) n51eKTpOHHOM KOHpUTypauuen
4. VKaKuTe 3JIeKTPOHHYI0 hopMyy noHa Na':
1) 1s22s22p°.
2) 1s%2s?2p®3s?3p!;
3) 1s22s%2p%3s%;
4) 1s?2s22p®
5.IlepuoaguyHOCTD HAOIIOJAETCS B U3MEHEHUU:
1) 3aps10B aTOMHBIX s1€D;
2) yKcna paJuoaKTUBHBIX U30TOIIOB 3JIEMEHTOB;
3) urcna YHePreTUYECKUX YPOBHEH B aTOMax;
4) sHepruu MOHU3AIMH ATOMOB.
6.B rpynne cBepxy BHU3 yBEIMYUBAETCS:
1) cpoACTBO K ANEKTPOHY;
2) sHeprus UOHU3AIUY;
3) paauyc atoma;
4) BIEeKTPOOTPHULIATEIHHOCTb.
7. Kakas XxuMu4eckasi CBSI3b HAMMEHEE MpOYHas:
1) xoBaneHTHasi, 00pa30BaHHAS MO TOHOPHO-AKLIEITOPHOMY MEXaHU3MY;
2) WOHHas;
3) BomopoaHas;
4) MeTalTu4ecKas.
8. Ykaxute HeBepHOe yTBepkaeHHEe. KoBaneHTHbIE CBS3U:
1) umerT nnuny;
2) MOryT OBITH IPOCTHIMU (OJUHAPHBIMH) U KPATHBIMU;
3) MMEIOT HaNpaBJIEHHOCTH;
4) cOenuHSIOT TOJBKO aTOMBI 3JIEMEHTOB HEMETAIIIIOB.
9. B coctaB remorio01Ha BXO/IUT:
1) Fe;
2) Fe'?;
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3) Fe™.
10. Dagemudeckue 3a001€BaHUs CBSI3aHbI C:
1) npoxuBaHHEM B JAHHOW MECTHOCTH;
2) HapylIieHHueM 0OMEeHa BEUIEeCTB;
3) HEIOCTAaTKOM MUKPORJIEMEHTOB B OPraHU3ME;
4) HETOCTATKOM BUTAMHHOB.
11. U30bITOK (pTOpa B OpraHN3Me MPUBOINT K:
1) xapuecy;
2) SHIEMHUYECKOMY 300Y;
3) dmroopo3y;
4) paxury.

Bapuanr 2.

1. U3o0pasute 37eKTPOHHYIO U 3JIEKTPOHHO-Tpadudeckyo GhopMyay atoma simeMenTta mog Ne 35.
VYKaxure, K KAKOMY CEMEHCTBY OTHOCHUTCSI JAaHHBIM 3JIEMEHT, BAJIEHTHBIE 3JIEKTPOHBI, BBICIIAS U
HU3IIAs CTENEHU OKHCIEHUS, 3HAUEHHUs BCEX YETHIPEX KBAHTOBBIX YHUCEN AJIs IOCIEIHErO
AJIEKTPOHA.

2. OnummTe MPOCTPAHCTBEHHYIO CTPYKTypy Mosekyiasl [NHy]". Vkaxkure tun rubpuausaimu,
MeXaHU3Mbl 00pPa30BaHUs U BUJ CBS3H.

3.KucnoTHsle CBOMCTBA [1OCIIEOBATEIBLHO BO3PACTAIOT B psilaX COCINHEHUM:
1) N205, P205,A5205;
2) HCI, HBr, HI;
3) HC103, HBTO3, HIO3,
4) Si0O,, CO,, N,Os.
4. DIEeKTPOOTPUIIATEIILHOCTD — 3TO:
1) sHeprus, Tpebyemast Ui MOTHOTO YJaleHHs JIEKTPOHA Ha OECKOHEUHO
OOJIBIIIOE PACCTOSTHUE OT SAJIPa;
2) crmocoOHOCTh aTOMa B MOJIEKYJIE IPUTATHUBATE K ce0€ 3JIEKTPOHBI,
3) sHeprusi, BBLACISAIOIASACS IPU IPUCOSAMHEHUN JIEKTPOHA K HEUTPaJIbHOMY
aTomy.
5. Bo30y>xaeHHOE COCTOSIHUE aTOMOB 3JIEMEHTOB T'PYIINT A OAHO3HAYHO OMPEIEISAETCS T10:
1) yucny IeKTPOHOB HA BHEIIHEM SHEPreTHYECKOM YPOBHE;
2) 2JIEKTPOHHOH cXeMe;
3) 2nmeKTpOHHO-TpaPUUECcKOi cxeme;
4) »JEeKTPOHHON KOH(PUTYpaLIUH.
6. Yron Mexnay cBA3sMH B Kakoi MoJjieKyJie paseH 1050:
1) COy;
2) H,0;
3) NaCl;
4) CHa.
7. Onna u3 cesizeit N-H B katrone NH," 110 cpaBHEHHIO C IPYTHMHE CBSI3SIMH UMEET UHYTO (0H):
1) sHepruro;
2) IuHY;
3) MOJISIPHOCTB;
4) MexaHu3M 00pa30BaHUS.
8. dusnonornyeckuM (M30ToHNYECKUM) Ha3biBaeTcs pactBop NaCl ¢ KoHIeHTpauueil:
1) 0,7 %;
2) 0,9 %;
3) 2 %;
4) 9 %.
9. Henocratok (propa BBI3BIBACT:
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1) xapuec;
2) ¢mroopos;
3) aHeMHuio;
4) sHAEMUYECKH 300.
10. OcHoBHOE KoIHUecTBO Gochopa B opraHU3Me COJEPKUTCS:
1) B xkpoBH;
2) B IEYEHHU;
3) B KOCTHOM TKaHH,
4) B TKaHsX MO3ra
11. buonornyeckas pojb HUHKA:
1) Bxoaut B coctaB 40 epMEHTOB U y4acTBYET BO BCEX BHJIaX OOMEHa;
2) Oumosormueckasi pojb HE U3yUCHa;
3) BXOIUT B COCTaB reMOTJIO0MHA M YYaCTBYET B MIEPEHOCE KUCIOPOa;
4) BXOoIuT B cocTaB BuTaMuHa B, u yuacTByeT B mporecce KpoBETBOPEHHUSI.

Bapmuanr 3.

1. M300pa3ure 31EeKTPOHHYIO U 3JIEKTPOHHO-Tpaduueckyto Gopmyiy aroma siaementa mox Ne 22.
VKaxuTe, K KAKOMY CEMEMCTBY OTHOCHUTCS JAHHBINA 3JIEMEHT, BAJICHTHBIC 2JIEKTPOHBI, BBICIIASA U
HU3IIAs CTENEHW OKUCIICHHUs, 3HAYEHHsS BCEX 4YETBIPEX KBAHTOBBIX YHUCEN IJI IIOCIEIHErO
JJIEKTPOHA.

2. N3o0pasute oOpa3oBaHue CBsI3U Mexay mapod snemeHToB Ca u F. Vkaxure xpurepuid, mo
KOTOpOMY ObLT BbIOpaH THN cBsi3u. [IpuBenuTte GpopmMyiy COeIMHEHUS U TUIl KPUCTAIIIMYECKON
PELICTKH.

3.CBoiicTBa aTOMOB XUMHUYECKUX JIEMEHTOB HAXOJATCS B IEPUOINYECKOIN 3aBUCUMOCTHU OT
3aps0B
1) 31eKTpOHOB;
2) HEUTpPOHOB;
3) sanep;
4) aHHOHOB
4.OHepreTHYeCKUil ypoBeHb — 3TO COBOKYITHOCTb 3JIEKTPOHOB:
1) ¢ OIM3KUMHU SHEPTUSMU;
2) ¢ onuHaKoBOM (GOPMOIl 31€eKTPOHHOTO 001aKa;
3) TpaekTopus IBUKEHHS KOTOPHIX B IPOCTPAHCTBE TOUHO OIPENIEIICHA;
4) yyacTBYyIOIIMX B 00pa30BaHUU XUMHUYECKON CBS3H.
5. DeKTpOHHAs KOH(UIypalus BHEIIHETO SHEPTETUYECKOTO YPOBHS aHMOHA D B OCHOBHOM
cocTosiHMK — ns’np®. YKakuTe CUMBOJI 2JIEMEHTA:
1) Si
2) Se;
3) As;
4) B.
6. Kakas u3 ykazaHHBIX MOJIEKYJI IBJISI€TCS] HETIOJISIPHOM:
1) COy;
2) H20;
3) HCL;
4) CH4
7. IlupamuianbHyto GopMy UMEET MOJIEKyJIa:
1) CoHy;
2) NH3;
3) HsS;
4) H,O.
8. Cuneprusm 3JIeMEHTOB — 3TO:
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1) He3aBUCHMOE UX JIECTBHE B OPraHU3ME;

2) ycuneHue OJHUM 3JI€MEHTOB ACHCTBUS IPYroro;

3) ocnabieHue OAHUM PJIEMEHTOM JIeHCTBUS IPYTOro.

9. XKecTkoCTh BOJBI 00YCIIOBIEHA TpUCYTCTBHEM HoHOB Ca?* u Mg?". Kakas nuTheBas Boaa

ITOJIC3HEC!

1) xectkas;
2) MmsrKas;
3) He uMeeT 3HAUCHUS.

10. Hpouecc CBCPThIBAHHA KPOBU MOKHO YCHUJIUTH ITYTEM BBCACHUS B OPTaHU3M:

1) comneii menu;

2) comei Kaablus;
3) coneil HaTpus;
4) coueii xenesa.

11. ®uznonorndeckuM (M30TOHMUECKUM) HaszbiBaeTcs pacTBop NaCl ¢ KOHIIEHTpalen:

1) 0,7 %;
2) 0,9 %;
3) 2 %;
4y 9 %.

Bapuanr 4.

. 306pa3ute 37eKTPOHHYIO U 3JEKTPOHHO-rpaduyeckyto (Gopmyiy atoma siemeHTa mox Ne 15.
VYkaxuTe, K KAKOMY CEMEUCTBY OTHOCUTCS JAHHBIN AJIEMEHT, BaJICHTHBIE AJIEKTPOHBI, BbICILIAS U
HU3IIAs CTENEHU OKMCIEHUS, 3HAUYEHUS BCEX YETHIPEX KBAHTOBBIX YHUCEN AJI IIOCIEIHErO
JIEKTPOHA.

Onuumre NPOCTPAHCTBEHHYIO CTPYKTypy Mojekyiasl BHj;. Vkaxure tun rubpunuzanum,
MEXaHM3M 00pa30BaHUsS U BUJ| CBSI3U.

. OnpeenuTe pasHOCTh MEKITY YUCIIOM HEHTPOHOB M 3JIEKTPOHOB B HYKIujE ~ P:
1) 0;
2) 1;
3) 31;
4) 15;
5) 16.
. Kakue opburanu umeror ¢popmy mapa:
1) s;
2) p;
3) d;
4) sp’.
. Ykaxkute GopMyIry 3JIeKTPOHHOW KOHPHUTYpaI OCHOBHOTO COCTOSTHUSI aTOMa, B SIpe
KOTOpOro HaxoJsATcs 21 npoToH u 24 HeWTpoHa:
1) ...3d'4s?
2) ...3d%4s?%
3) ...45%4p';
4) ...4d'95¢°.
. YrnoByio GpopmMy UMeeT MoJIeKya:
1) CoHy;
2) NO;
3) BCl;;
4) H,O
. Tubpunnbie opouTamu, 06pa3oBaHHbIE B PE3yJIbTATE SP>-TMOPUAM3AIMHI, OPUEHTHPOBAHDI
OTHOCHUTEJILHO JIPYT JIpyra MOJ YIJIOM:
1) 90e;
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2) 1200;
3) 180¢;
4) 109e.
8. AHTaroHu3M 3J€MEHTOB:
1) B3auMHOE yCUJIEHUE UX JIEATEIbHOCTH;
2) B3aUMHOE OCIIa0JICHHE UX JCSTEIHHOCTH,
3) mosiBIE€HUE HOBBIX CBOMCTB Y 3JIEMEHTA OT MIPUCYTCTBUSI IPYTOro JIEMEHTA.
9. B xauecTBe pEHTT€HOKOHTPACTHOTO BEIIECTBA MPHU JUATHOCTUKE SI3BBI )KEITYIKA UCIIOTh3YETCS:
1) cycnen3us BaSOy;
2) 0,9% p-p BaCly;
3) 0,9% p-p NaCl.
10. KoGanbT OTHOCHTCS K YHCITY:
1) MUKpPO3JIEMEHTOB;
2) 0oJMroOMOTEHHBIX AJIEMEHTOB;
3) OpraHOTeHOB.
11. buonornyeckas pojb HUHKA:
1) Bxoaut B coctaB 40 pepMEHTOB U y4acTBYET BO BCEX BHJIaX OOMEHa;
2) Oumosornyeckasi pojb HE U3yUCHa;
3) BXOIUT B COCTaB reMOTJI00MHA M YYaCTBYET B MIEPEHOCE KUCIOPOa;
4) BXOoIuT B cocTaB BuTaMuHa B, u yyacTByeT B mporecce KpoBETBOPEHUSI.

Bapmuanr S.

1. M300pa3ure 31EeKTPOHHYIO U 3JIEKTPOHHO-Tpaduueckyro Gopmyiy aroma siaementa noa Ne 30.
VYKaxuTe, K KAKOMY CEMEMCTBY OTHOCHUTCS JAHHBINA 3JIEMEHT, BAJICHTHBIC 2JIEKTPOHBI, BBICIIAS U
HU3IIAs CTENECHW OKHCIICHUs, 3HAYEHHs BCEX YETBIPEX KBAHTOBBIX YHUCEN MU IIOCIEIHErO
JJIEKTPOHA.

2. N3ob6pasute oOpa3oBaHue cBsA3M Mexay mapoi snemenToB K u O. VYkaxure KpuTepuii, mo
KOTOpOMY ObLT BbIOpaH THN cBsi3u. [IpuBenute GpopmMyiy COeIMHEHUS U TUIl KPUCTAIIINYECKON
PELIETKH.

3. CxoInbKo s — opOuTaneil HaXOJUTCS Ha BTOPOM SHEPTeTUYECKOM YPOBHE.
1) 1;
2) 2;
3) 3;
4) 4;
5) 6.
4. DneMeHTHl B IEPUOAMYECKOM cHCTEMe PacIoiaraloTcs B MOPSAKE BO3PACTAHUS:
1) 3AEKTPOOTPHUIIATEIHHOCTH;
2) 3aps/0B s7ep UX aTOMOB;
3) paamycoB WX aTOMOB;
4) 3apsa0B KAaTHOHOB;
5) MeTaJUIMYeCKHUX CBOUCTB.
5. DHeprus cpoacTBa K 3MEKTPOHY — ITO:
1) ycnoBHas BeIMYMHA, XapaKTEPU3YIOIIasi CIIOCOOHOCTh AaTOMOB MPUTITHUBATH K
cebe IIEKTPOHBI B XUMHUECKUX COSIUHEHUSIX OT APYTUX aTOMOB;
2) sHeprus, KOTopas BBLICISSTCS MPU MPUCOSTUHECHUH JJIEKTPOHA K aTOMY;
3) MUHHMalbHas PHEPrHsl, He0OXoAMMas AJi OTPhIBA OT aToMa HanboJiee MPOYHO
CBSI3aHHOT'O C HAM DJICKTPOHA;
4) MuHUMaNbHas SHEPTUsl, HEOOXOAUMAs IS OTPhIBA OT aToMa Haubosee ci1adbo
CBSI3aHHOTO C HAM DJICKTPOHA;
6. 'uGpunnbie opOuTanu, oOpa3oBaHHbBIE B pe3yJIbTaTe SP-TUOPUIN3ALINN, OPUEHTHUPOBAHBI
OTHOCHUTEIILHO JIPYT JIpyTa MOJ YTIIOM:
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1) 900;
2) 120¢;
3) 180¢;
4) 109e.
7. qunonem Ha3bIBaETC:
1) mo0as 3apsKeHHast YaCTHIIA;
2) MonekyIa BellecTBa, 001aaaromero aMpoTepHBIMA CBOHCTBAMU;
3) mossipHAast MOJIEKYJIa;
4) OUNONSAPHBINA HOH.
8. Ykaxure BepHOe yTBepkaeHne. COeTMHEHUS ¢ MIOHHBIM THIIOM CBSI3H, KaK MIPaBUIIO:
1) mnacTudHsI (H.y.);
2) neryuu;
3) TyromnaBku;
4) MmI0X0 MPOBOJSAT TOK (H.Y.).
9. HenocraTok #1012 B Opranu3Me BbI3bIBAECT:
1) dmroopos;
2) sHIeMudeckuii 300;
3) XpOHWUYECKHM IeraTuT;
4) anemuIo.
10. Kakoli u3 OKCHJIOB a30Ta UCIIOJIb3YETCS B KAUYECTBE KOMIIOHEHTA ISl HHTAISIIUOHHOTO
Hapko3a?
1) N,O;
2) NO;
3) N2Os;
4) NOZ;
5) N,Os.
11. KoGanbT OTHOCHTCS K YHCITY:
1) MUKPO3JEMEHTOB;
2) OJMTrOOMOTEHHBIX AJIEMEHTOB;
3) OpraHOTEHOB.

Bapuanr 6.

1. M300pa3ure 31EeKTPOHHYIO U 3JIEKTPOHHO-Tpaduueckyro Gopmyiy aroma siaementa mox Ne 38.
YKa)KI/ITC, K KaKOMY CCMeﬁCTBy OTHOCHUTCA I[aHHI:Iﬁ OJICMCHT, BAJICHTHBIC 3JICKTPOHBI, BBICIIAA U
HU3IIAs CTENICHW OKHUCICHMs, 3HAUYEHHS BCEX YETHIPEX KBAaHTOBBIX YHUCET IS TMOCIEIHEro
HIIEKTPOHA.

2. OnummMre NPOCTPAHCTBEHHYIO CTPYKTypy Mojekyiasl BeCl,. Ykaxute Tunm ruGpuausainui,
MEXaHU3M O6p330BaHI/I$I 1 BU]J CBA3H.

3. DHeprust MOHU3AIUU aTOMa — 3TO:
1) MUHMMAaJIbHAS SHEPTHs, HEOOX0IUMAas IS OTPhIBA OT aTOMa HauOoJIee MPOYHO
CBSI3aHHOTO C HUM DJICKTPOHA;
2) MUHHMMAaJIbHAs SHEPTHsl, HEOOX0IMMasl IJIsl OTPhIBA OT aToMa HanboJee ci1abo
CBSI3aHHOTO C HUM DJICKTPOHA;
3) aHeprusi, KOTOpas BbIAEISACTCS MPU MPUCOCTUHEHUH STIEKTPOHA K aTOMY;
4) sHeprus, KOTOpas MOTJIOMIAETCS NMPU MPUCOCIUHEHUH JIEKTPOHA K aTOMY.
4. YKaXXuTe aToM C HauOOJBIINM PaINYyCOM
1) Li;
2) K;
3) Cs;
4) Na.
5. Ha ckosIbKuX SHEPreTHUECKUX YPOBHSIX PACIIONaratoTcs JIEKTPOHBI B aTOMAaxX AJIEMEHTOB 4
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nepuoaa:
1) 1;
2) 2;
3) 3;
4) 4.
6. YKaxxuTe BepHOE yTBEPKICHHUE:
1) obpa3oBaHHE XUMUYECKOM CBS3M SBISETCS, KaK MPABUIIO, SK30TEPMUYECKUM
IIPOLIECCOM;
2) BelecTBa ¢ MOJIEKYJISIPHOM KPUCTAININYECKON PEIIETKOM BCEraa IIoXo
pPacTBOPUMBI B BOJIE;
3) aTOMHas KpUCTAJUIMUECKas PEIIETKA XapaKTepHa JJIsl BCEX IIPOCTHIX BEIIECTB;
4) x mpu3HaKaM BEUIECTB C HOHHBIM THIIOM CBSI3H MOKHO OTHECTH XPYIIKOCTh H
IUIOXYIO 3JIEKTPONPOBOJIHOCTb.
7. Mexanu3m 00pa3oBaHus KOBAJEHTHOM CBSI3U 32 CYET HEMOJIEJICHHON Hapbl 3JIEKTPOHOB OJHOTO
aToma U CBOOOJHON OpOUTaNIU IPYTrOro aTomMa Ha3bIBaeTCs:
1) HemoaeneHHbIM;
2) oOMEHHBIM;
3) IOHOPHO-AKIENTOPHBIM;
4) pa3oO0IICHHBIM.
8. BoBIIMHCTBO MUKPOAJIEMEHTOB B MAKCUMAJIbHBIX KOHIEHTPALIUAX COAEPHKUTCS B!
1) xpoBu;
2) meueHu;
3) Mmosre;
4) noukax.
9. Kanpuuii B OpraHnusme sBJII€TCS AJI1 MarHUs aHTarOHUCTOM:
1) on ycuiuBaeT OMOIOTHYECKYIO aKTUBHOCTh MarHus;
2) ocnabmsieT ero akTHBHOCT;
3) UX aKTUBHOCTH CKJIaJIbIBAIOTCSI.
10. dusnonornyeckuM (M30ToOHUYECKHM) Ha3biBaeTcs pacTBop NaCl ¢ KoHIeHTpanueit:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9 %.
11. IIpouecc cBepThIBaHUS KPOBH MOXKHO YCUJIUTh IIyTEM BBEJCHUS B OPraHU3M:
1) coneit menu;
2) coneil Kanbuus;
3) coneli HaTpus;
4) comneii xenes3a.

Bapuanr 7.

11. M306pa3ute >MeKTPOHHYIO U AJIEKTPOHHO-Tpaduueckyo hopmyiny aroma snementa moa Ne 33.
VYkaxure, K KAKOMY CEMENCTBY OTHOCHUTCS TAHHBIN 3JIEMEHT, BAJICHTHBIEC DJIEKTPOHBI, BbICIIAS U
HU3IAsl CTENEHH OKHCIEHHUS, 3HAYEHUSI BCEX YEThIPEX KBAHTOBBIX YHCEN ISl TOCIEIHEro
JJIEKTPOHA.

2. M3o0pa3ute oOpa3oBaHHE CBSI3U MEXAY Mapoil 3nemMeHToB St u F. Vkaxwurte kpurepuii, mo
KOTOpOMY OBUT BBIOpaH T cBsi3u. [IpuBenuTe GopMyy COCIMHEHUS W THIT KPUCTALTUICCKON
pELIEeTKU.

3. CkoJbKO S — OpOUTasIell HAXOAUTCS Ha BTOPOM SHEPreTHUECKOM YPOBHE.
1) 1;
2) 2;
3) 3;
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4) 4;
5) 6.
4. ATOMBI 5JIEMEHTOB KaKOH IPYIIILI HMEIOT (POPMYITy BHELIHETO AJIEKTPOHHOTO CJI0s — ns’np*:
1) IVA;
2) IV B;
3) ITA;
4) VIA.
5. DneMeHTsI B IEpUOANYECKON CHCTEME PACIIONIATal0TCs B IOPSAIKE BO3PACTAHMS:
1) »MeKTpOOTPHULIATENIBHOCTH;
2) 3aps/0B s7ep UX aTOMOB;
3) paanycoB UX aTOMOB;
4) 3apsiioB KaTHOHOB;
5) MeTaJUIMYeCKHUX CBOMCTB.
6. CxoNbKO KOBAJICHTHBIX CBSA3€H 110 OOMEHHOMY MEXaHU3MY MOXET 00pa30BbIBaTh aTOM C
3JIEKTPOHHOM KoHduryparmeit 1s?2s'2p*:
1) 1;
2) 2;
3) 3;
4) 4.
7. YKa)XHUTE BEPHOE YTBEPKIACHHUE:
1) o6pazoBaHMe XUMUYECKOH CBS3H ABISETCA, KaK IPABUIIO, SK30TEPMUYECKUM
IIPOLIECCOM;
2) BewiecTBa ¢ MOJIEKYJISIPHOM KPUCTANIMYECKON PEIIETKOM BCET1a II0OX0
pPacTBOPUMBI B BOJIE;
3) aToMHasl KpUCTAJUIMYECKAs PEIIETKA XapaKTepHa JIsl BCEX MPOCTHIX BEILLECTB;
4) K npu3HaKaM BEILECTB C HOHHBIM TUIIOM CBSI3M MOXHO OTHECTU XPYNKOCTh U
IUIOXYIO 3JIEKTPOIPOBOJIHOCTb.
8. HegocraTok ropa BbI3bIBAET:
1) xapuec;
2) ¢mroopos;
3) aHeMHuro;
4) sHaEMUYECKHI 300.
9. Menap U IMHK SBISIOTCS DJIEMEHTAMU — CHHEPTEeTHKAMHU:
1) oHHM yCWJIHMBAIOT OMOJIOTUUYECKYIO aKTUBHOCTD JIPYT APYTa;
2) ocnabnsitoT aKTUBHOCTH JIPYT APYTa;
3) WX aKTUBHOCTHU CKJIAJIbIBAIOTCS.
10. /1511 TUTICOBBIX MOBSI30K MPUMEHSIOT:
1) cynsdar xKanbims;
2) kapOOHAT KaJbIUs;
3) cynbdar Maruus;
4) XJOpU KaJabIUs.
11. MuKpO371€MEHTEI B OCHOBHOM OTHOCSITCS K YUCILY:
1) d-snemeHTOB;
2) s-DIIEMEHTOB;
3) p-3JIE€MEHTOB.

Bapuanr 8.

1. M300pasute 3IEKTPOHHYIO M 3JIEKTPOHHO-rpaduueckyo Gopmyny aroma smemeHTa mog Ne 53.
VKaxxkure, K KAKOMY CEMEHCTBY OTHOCHUTCSI JaHHBIM 3JIEMEHT, BAJICHTHBIE 3JIEKTPOHBI, BBICLIAS U
HU3MIas CTENEHH OKHCICHHS, 3HAUEHHUs BCEX YEThIPEX KBAHTOBBIX YHCEN JUISA TOCIETHETO
3JIEKTPOHA.

2. Onummre MPOCTPAaHCTBEHHYIO CTPYKTYpy Mosiekynbl CO,. Vkaxure TN THOpHUIU3AIHH,
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MCXaHU3M O6paSOBaHI/Iﬂ 1 BHUJ CBA3H.

3. CxonbKo p-opOuTanei HaXOAUTCS HAa TPETHEM PHEPIETUUYECKOM YPOBHE:
1) 1;

2) 2;
3) 3;
4) 4.
4. B KakoM psly yKa3aHbl TOJIBKO P-3JIEMEHTHI:
1) Ce, Pr, Nd;
2) Mg, Sc, Kr;
3) AL N, At;
4) Cu, Fe, Ag.
5. Ha ckosbKuX 3HEPreTUUECKUX YPOBHSX PacIoiaratoTcs 3JIEKTPOHbBI B aTOME MarHusi:
1) 1;
2) 2;
3) 3;
4) 4.

6. Mexanu3m 00pa3oBaHus KOBAJCHTHOM CBSI3U 3a CYET 0000IIECTBICHHS HE CIIAPEHHBIX
AJIEKTPOHOB JBYX B3aMMOJEHCTBYIOIMX aTOMOB Ha3bIBAETCS:
1) 0600mIEeCTRISIONTUM;
2) oOMEHHBIM;
3) IOHOPHO-AKIENTOPHBIM;
4) noJsApHBIM.
7. CKOJIbKO KOBAJICHTHBIX CBSA3EH 110 OOMEHHOMY MEXaHU3MY MOXET 00pa30BbIBaTh ATOM C
3JIEKTPOHHOM KoHduryparmeit 1s?2s?2p?:
1) 1;
2) 2;
3) 3;
4) 4.
8. BonopoHast cBA3b:
1) umeeT HanPaBIIEHHOCTD;
2) ciabee OOBIYHBIX MEKMOJIEKYJISIPHBIX B3aMMOJIEHCTBHIA;
3) BcTpeuaeTcs B IPOCTBIX M CIOXKHBIX BEIIECTBAX;
4) BcTpeuaercss Mexay Moisiekyiamu H,S.
9. HenocraTok io/1a B OpraHu3Me BbI3bIBAET:
1) daroopos;
2) BHAEMUYECKHUI 300;
3) XpOHUYECKHM TernaTuT;
4) aHeMHIo.
10. Kanpiuii B opranusme sSBISETCA ISl MarHHUSI aHTarOHUCTOM:
1) oH ycunuBaeT OMOJIOIMYECKYI0 aKTUBHOCTh MAarHus;
2) ocnabnseT ero akTUBHOCTB;
3) MX aKTMBHOCTHU CKJIaJ[bIBAIOTCSI.
11. IIpouecc cBepThIBaHUS KPOBH MOXKHO YCUJIUTh IIyTEM BBEJECHUS B OPTaHU3M:
1) coneit menu;
2) cosel Kaablus;
3) coneit HaTpus,
4) coieit xxenesa

CamocrosiTesibHAs1 ayIMTOPHas padora odyuyaromerocst Ne 8
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Tema: KommiekcHbie COCIMHECHUA

Bapuanr 1.
1. Ha3zoBute coemmHEHNS:
[Ni(NH;3)s] SOq;
Na [AI(OH)4].
Hanumure ypaBHeHHs MEpBUYHOM M BTOPUYHON TUCCOLMALIMU 3TOTO COEAMHEHUS B BOJHBIX
pacTBOpax M BhIpa3uTe KOHCTAHTY HECTOHKOCTH.
2. N300pasute popmynsl rekcannanodeppata (I11) kanus u xnopuna auamunocepedpa (I). Ykaxure
HEHTPAIBHBINA aTOM, €T0 3apsiJl, TUTaHIbl, KOOPAHHAIMOHHOE YHCIIO.

3. Kakos 3apsi BHyTpeHHEH cdepbl 1 KoMmIuiekcooOpazoBatesst B coenuHenun Ky[FeFg)?

1) -4, +3;
2) -4, +2;
3) +3, -2;
4) -2, +6.

4. Kommiekcoobpa3oBarenu — 3T0:
1) TOJIBKO aTOMBI, JOHOPHI IIEKTPOHHBIX Tap;
2) TOJIBKO MOHBI, aKIETITOPBI JIEKTPOHHBIX Hap;
3) TonbKO d — 3IEMEHTHI, JOHOPHI JIEKTPOHHBIX Map;
4) aToMbl MM UOHBI, aKLETITOPBI JICKTPOHHBIX Hap.
5. BropuuHas aucconuanus 3To:
1) nuccoumanyst KOMIUIEKCHOTO HOHA;
2) mucconmaryisi KOMIUIEKCHOTO COeTMHEHUSI.
6. KommekcHoe coequnenue [Zn(NH3)4]SO,4 Ha3bIBaeTcs:
1) cynbdar TeTpaaMMUHIIMHKA;
2) cynb(har TeTpaaMMHUaKaT IIMHKA;
3) cynbdaT TeTpaaMMHH LIMHKATA;
4) UMHKAT aMMMaKa CyJbdart.

Bapmuanr 2.
1. HazoBute coenuHeHus:
[Co(NH3)¢] Cls;
K4 [Fe(CN)g].
Hammmumre ypaBHEeHHsI NEpBUYHON W BTOPUYHON TUCCOLMAIMU STOTO COCIMHEHHS B BOJIHBIX
pacTBOpax M BhIpa3uTe KOHCTAHTY HECTOHKOCTH.
2. Uzob6pazute Qopmynsl cynbdara rexcaakBakoOanbTa (II) m Terpanmanoxymparta (II) xamms.
VYkaxuTe HeHTPATBHBIN aTOM, €T0 3apsi, TUTaH bl, KOOPINHAIIMOHHOE YUCIIO.

3. Onpexnenute 3apsi BHyTpeHHEH chepbl U KOMIUIEKCOOOpA30BaTENsI B KOMIUIEKCHOM COCIMHCHUN
K3[AI(OH)s]:
1) -3, +3;
2) -4, +2;
3) +4, -2;
4) +3, -3.
4. OCHOBOIIOAraloIINEe MPEICTABICHUS O KOMIUIEKCHBIX COSIMHEHUSX BBEJ B HAYKY:
1) Bepnep;
2) AXMETOB;
3) bekeros;
4) I'enbMrobI.
5. KoHcTaHTa HECTOMKOCTH 3TO:
1) OTHOIICHHWE TPOW3BEICHUS KOHIICHTPAIMA HMOHOB KOMILIEKCOOOpa3oBaTels U
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JINTAHOOB K KOHI_IGHTpaL[I/II/I KOMIIIICKCHOI'O HOHA,
2) OTHOILIIEHHE KOHIIEHTPAIlMX KOMIUIEKCHOIO HOHa K IIPOU3BEICHUIO
KOHIICHTpaIlUi HOHA-KOMIUIEKCO00pa3oBaTes 1 JIUTaH 0B,
6. Kakoe KOMITJIEKCHOE COETMHEHNE HE UMEET MEPBUYHOM TUCCOIUAIIN ]

1) K;[PYOH)4];

2) [Pt(NH3),ClL];

3) Ko[PtCle];

4) [Ag(NH;),]JOH.

Bapmuanr 3.
1. HazoBuTte coenuHeHus:
Ko[PtClg];
[ZH(NH3)4] SO4
Hammmmre YpaBHCHHUA HepBHqHOﬁ n BTOpH‘IHOﬁ Jucconuanuu 3TOoro COEAMHCHUS B BOIHBIX
pacTBOpax U BhIpa3sUTe KOHCTAHTY HECTOMKOCTH.
2. M3o0pa3ute dopmynbl Opomuaa rekcaammuHokodansta (II) u rexcanutpuroxoOansrara (II)
Kaus. YKaKUTe LIEHTPAIbHBIM aTOM, €ro 3apsil, IUTaHIbl, KOOPAMHAIMOHHOE YUCIIO.

3. Ompenenute CTENEHb OKUCIEHUS M KOOPAMHALIMOHHOE 4YMCIO LEHTPAJIbHOIO aroma B
coenuuenuu [Co(NH;3)s]Cls:
1) +3, 6;
2) +2, 4;
3) +6, 6;
4) 0, 6.
4. Jluranapl — 3710:
1) Mosekybl, TOHOPBI AJIEKTPOHHBIX Map;
2) WOHBI, aKIIENTOPHI JIEKTPOHHBIX Map;
3) MOJEKyJIbI U HOHBI — aKIENTOPHI JIEKTPOHHBIX Nap;
4) MOJEKyJbl U MOHBI — JIOHOPHI AJIIEKTPOHHBIX T1Ap.
5. Yucno cBsazeit, o0pa3yeMbIX IEHTPATbHBIM HOHOM-KOMIIIIEKCO00Opa3oBaTeieM Ha3bIBaeTC:
1) MEeHTaHTHOCTHIO;
2) KOOpAMHALMOHHBIM YHCIIOM;
3) CTeneHbIO OKUCIICHUS;
4) 3apsiioM KOMIUIEKCHOTO MOHA.
6. Ha ocHOBaHMM BeNWYMH KOHCTAHT HECTOWKOCTH OIpeAenuTe Hauboliee yCTOWYMBBIN
KOMIUIEKCHBIM HOH:
1) [Ag(NH;),]" K, =5,89-10"%;
2) [AgCN)]~ Ky= 1102
3) [Fe(CN)s]*~ K,=1-1073
4) [Co(NH;)s]** K, =4.07-107

Bapuanr 4.
1. HazoBuTe coenuHeHus:
[Ag(NH;),] (OH);
K [Pt(CN)4].
Hamumure ypaBHeHUs IEPBUYHOM W BTOPUYHOW AMCCOLMAIIMKM 3TOTO COCAMHEHHS B BOJHBIX
pacTBOpax U BbIpa3UTe KOHCTAHTY HECTOHKOCTH.
2. U3ob6pasure dpopmynsl xmopuna rekcaammuaoxpoma (II1) m muaxkBareTparuapoKCcoaTFOMHHATA
Kausl. YKaKUTe [IEHTPAIbHBIN aTOM, €ro 3aps/l, JIMTaH Ibl, KOOPIUHAIIMOHHOE YHUCIIO.

3. OHpC,I[CJ'II/ITe CTCIICHb OKHUCJIICHUA HOCHTPAJIBbHOI'O atoMa MW 3apda[ KOMIUICKCA B COCIUHCHUU

[Pt(NH3)2C12] :
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1) +4, 0;
2) +2, 0;
3) 0; +4;
4) +6, 0.
4. IlepBuuHas TUCCOIMAIUS ITO:
1) nuccoumanusi KOMIJIEKCHOTO HOHA
2) mucconuanysi KOMIUIEKCHOTO COeTUHEHUS
5. JIeHTaHTHOCTH — ITO:
1) uucno cBs3el MEXy KOMILIEKCOOOpa30BaTeIeM U JIUTaHdaMuU;
2) YHUCIIO ANEKTPOJOHOPHBIX ATOMOB B JIUTAH/IE;
3) YHUCIIO NEKTPOJOHOPHBIX aTOMOB B KOMILIEKCOOOpa30oBaTele;
4) 9uCIO 3JEKTPOHAKIENTOPHBIX aTOMOB B KOMITIEKCOOOpa3oBaree.
6. KommnekcHoe coenunenune Ky[Fe(CN)g] Ha3piBaeTcs:
1) rekcaunonoddepym (II) kanus;
2) rexcammanoddepat(Il) kamus;
3) xamwmii (IV) rexcanmanoddepar(ll);
4) mmanuaddepym(ll) xanus.

Bapuanr S.
1. HazoBute coenuHeHus:
[Pd(H,O)(NH3),Cl] Cl;
Na[Cu(SOy),].
Hanumure ypaBHeHHs NEpBUYHOM M BTOPUYHON TUCCOLMALIMU 3TOTO COEAMHEHUS B BOJHBIX
pacTBOpax M BhIpa3uTe KOHCTAHTY HECTOHKOCTH.
2. Uzobpasute Qopmynsl rexcaruapokcoxpomara (III) kamus m xmopuna auamuHomenu (I).
VYkaxuTe HeHTPATBHBIN aTOM, €T0 3apsi, JTUTaH bl, KOOPINHAIIMOHHOE YUCIIO.

3. Onpenenute 3apsia BHyTpeHHel cepnl B coenuueHnn Ky[Fe(CN)g]:

1) +4;

2) 4
3) -3;
4y -2.

4. I/I3 HpI/IBe)IeHHI)IX KOMIIJIICKCHBIX MOHOB KOMIIJICKCHBIM aHUOHOM ABJISICTCA:
1) [Ag (NH3),]%;
2) [Zn (OH)4J%;
3) [Cr (H,0)3(CN)s]%;
4) [Cr (H,0):Br%.

5. YkaxuTe KOMIUIEKCHOE CO€IMHEHHE, B KOTOPOM KoMILIeKkcooOpa3oBaresnem siisiercs Pt (IV):
1) [Pt(NH;).CL];
2) Ky[PtCly];
3) [Pt(NH;3)4](NO3)y;
4) Ba[Pt(CN)4];
5) [Pt(NH;)4Cl,] CL.

6. Iluanoko6anamMun (BUTaMHUH Bi,) SBISETCS KOMIUIEKCHBIM COeIMHEHHEM KobaibTa. K kakomy
THUITY KOMIUJIEKCHBIX COSTUHEHUN OH MPUHAIICKHUT?
1) anuI0KOMILIEKCOB;
2) IICHOB;
3) KaTHOHHBIX KOMIUIEKCOB;
4) xenaTHBIX KOMILJICKCOB.
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Bapuanur 6.
1. HazoBuTte coenquHeHus:
[Co(H,0) (NH3)4(CN)]Br»;
Naz[PtI4].
Hanwmure ypaBHeHHS TIEPBUYHON W BTOPUYHON TUCCOIMAIIMU TOTO COSAMHEHUS B BOJHBIX
pacTBOpax U BhIpa3uTe KOHCTAHTY HECTOMKOCTH.
2. Uzob6pazure  dopmynst  Tpudropruapokcodepwmata  (II) Marmums u  HuTparta
nuakBaterpaaMmMuHHukens (II). VYkaxure neHTpanpHBI aTroMm, €ro 3apsja, JIWTaH[H,
KOOPAMHAIIIOHHOE YHCIIO.

3. Uemy paBHa CTeNeHb OKUCIICHUS IIeHTpasibHOTO atoma B Mosekyiie K;[Fe(CN)g]?
1) +3;
2) +4;
3) +2;
4) 0.
4. Meau (II) rumpokcun obOpasyer ¢ IIenod4aMyd KOMIUIEKCHBIE COCIUHEHHS, B KOTOPBIX MeIb
IPOSIBIISIET KOOPAUHALMOHHOE YHUCIIO:
1) 2;
2) 5
3) 4;
4) 6.
5. U3 npuBeA€HHBIX KOMILJIEKCHBIX COEIMHEHU KATUOHHBIM KOMILIEKCOM SIBJISIETCSI:
1) Na,[Fe(CN)sNOJ;
2) Ks[Fe(CN)gl;
3) [Cr(H,0)4CL]Cl,
4) H,[PtClg].
6. 'eM (cocTaBHas yacTh reMoOrjao0MHa) SBISETCS KOMIUIEKCHBIM coelMHeHueM xene3a. K kakomy
TUITY KOMIUJIEKCHBIX COEIUHEHUN OH OTHOCUTCS?
1) aKBaKOMILIEKCOB;
2) aluMIOKOMIUIEKCOB;
3) KaTHOHHBIX KOMIUIEKCOB;
4) XenaTHBIX KOMILJIEKCOB.

Bapuanr 7.
1. Ha3zoBute coequHeHus:
[Co(NH;)4(H20)2]Cly;
Ko[Hg(NH3)2(NO2)4].
Hamumure ypaBHeHUs NMEPBUYHOM W BTOPUYHON NUCCOIMAIIMU ATOTO COCTUHEHHUS B BOJHBIX
pacTBOpax M BhIpa3uTe KOHCTAHTY HECTOHKOCTH.
2. Uzobpasure dhopmynsl nuxnopoaunuanokynpara (II) kamus u Opomuga rekcaaMMHUHKOOAbTa
(III). YkaxuTe LeHTpaJbHBIN aToM, €ro 3aps, JUraH/bl, KOOPAUHALKOHHOE YHUCIIO.

3. YkaxuTe KOOPJMHAITMOHHOE YUCIIO IICHTPATILHOTO atoMa 1 ero 3apsia B coeauHenun [Co(NH;);Cls].
1) 6, +3;
2) 4, +3;
3) 6, +2;
4) 4, +3.
4. JIns npuBeIeHHOTO KoMILIeKcHOro coenunennst Ko[Hgly] ykaxure koMriekcooOpa3oBaTeb:
1) K*;
2) Hg*";
3) I
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4) HgI427.
5. BHyTpeHHI0I0 KOOPIUHAIIMOHHYIO c(hepy B KOMITJIEKCHOM COEAMHEHUIN COCTABIISIIOT:
1) nurasmbl U afeHIbI;
2) aneHAbl U KHUCIOTHBIE OCTATKH,
3) aneHabl U HEUTpaIbHbIE MOJIEKYJIbL;
4) nuraHAbl U LEHTPAJIbHBII aToM.
6. KoMriekcoHs!I (MOUIeHTaTHBIE IMTaH b, B YACTHOCTH TPWJIOH b), HCTIONB3YIOT B METUITMHE KaK
AQHTHUJOT TIPU OTPABIICHUU:
1) xmopowm;
2) aMMHaKoM;
3) CcOJISIMM TSDKEIIbIX METAJIJIOB;
4) pagnoaKTUBHBIMU METaJUIAMH.

Bapuanr 8.
1. HazoBute coennHeHus:
[Cr(NH3)3(H,0), CI|Cly;
[Co (NH;)6Cl5].
Hanummre ypaBHEHUS NEPBUYHOM W BTOPUYHOM AMCCOLMALIMM 3TOTO COEIMHEHMS B BOJHBIX
pacTBOPAxX U BBIPA3UTE KOHCTAHTY HECTOMKOCTH.
2. MWzobOpasure ¢dopmynsl TerpaHuTparonuakBakoOanmbTara (III) nutus wu  cynbduna
OopomonenraakBaxpoma (III). VYkaxuTe 1eHTpanbHBIA aTOM, €ro 3apsja, JUTaHmdbl,
KOOPAMHALIMOHHOE YHUCIIO.

3. YKaxxure KOOPAUHAITMOHHOE YMCIIO IIEHTPaJIbHOTO aToMa U ero 3apsia B coequrenun [Cr(NH;),Cl,].
1) 4, +2;
2) 6, +3;
3) 2, +2;
4) 6, +2.
4. KoHCcTaHTa yCTOMYMBOCTH 3TO:
1) oTHOIIEHHE NPOM3BE/IEHUS KOHILIEHTpalMii MOHOB KOMILIEKCOOOpa3oBaTens U
JIMTaHJ0B K KOHIIEHTPAIM¥ KOMIIJIEKCHOTO MOHA;
2) OTHOILIEHME KOHLEHTpPAllMM KOMIUIEKCHOTO HMOHAa K IPOM3BEICHUIO
KOHIIEHTpAIlUH HOHA-KOMILIEKCO00pa30BaTelis U JIUTaH/I0B.
5. Peanmu3zarusi Kakoro THITa XMMUYECKOH CBSI3M 00s13aTeIbHA B KOMIUIEKCHBIX COCTMHEHUSX?
1) AOHOPHO-aKIENTOPHOTO;
2) BOIOPOJHOTO;
3) MeTajuIM4ecKoro;
4) moHHOTrO.
6. 13 npuBeI€HHBIX KOMIUIEKCHBIX HOHOB KOMITIEKCHBIM KATHOHHOM SIBJISIETCS:
1) [Cr (NH3)4(CNS),J%;
2) [Cu (H,0)(CN)s]%;
3) [Cu(CN)4J%;
4) [Zn(OH)4J*.

Pa3nes 6. OcHOBBI 3JIEKTPOXMMMHU

CamocrosiTe/ibHAs1 ayIMTOPHas padora odyuyarmerocst Ne 9

Tema: OCHOBBI JIEKTPOXUMHUU
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Bapuanr 1.
1. MeTtoaoM HMOHHO-3JIEKTPOHHOTO OanaHca MoadepuTe KO3(PPHUIMEHTH B JAHHOM ypaBHEHUU U
YKaXHUTE OKUCIUTENh U BOCCTAHOBUTEI!
KI + KMI’IO4 + H2804 g Ml’lSO4 + J2 + KQSO4 + HZO
2. Beraucnuts 2./[.C. MeTHO-IIMHKOBOTO JIEMEHTa, KOHIIEHTPAIMsl HOHOB MEIU B KOTOPOM PaBHO
0,0001Mmomp/m1, a KOHIIEHTpaIKsa HOHOB ITMHKA paBHO 0,005 MOB/.
(E° (Cu?*/Cu) = 0,34 B; E° (Zn**/Zn) = — 0,76 B).

3. Kakue yacTHibl sIBJISIIOTCS HOCUTEISIMH JIEKTPHUYECKOTO TOKA B IPOBOJHUKAX MEPBOro poja?
1) uoHBI;
2) paauKabl,
3) 2IEKTPOHBI;
4) MOHBI U DJIEKTPOHBI.
4. Ecnu ranbBaHUYECKUH 3JIEMEHT paboTaeT caMOIpOn3BOJIbHO, TO KakoB 3Hak J.J[.C. anemenra?
1) moynoXUTENbHBIN;
2) oTpHLATEIbHBIN;
3) 3aBHCHUT OT KOHLIEHTPAIH BELIECTB.
5. 3aBucuMOCTb 3JEKTPOJHOrO MOTEHIMajla OT AKTUBHOCTH HOHOB B PACTBOPE OIpEAeseTCs
YpaBHEHHEM:
1) dapanes;
2) HepHcra;
3) Baut-I'ododa;
4) T'uGb6ca.
6. Penokc-moTeHnan BOZHUKAET HAa TpaHUIIe pa3aena ¢as:
1) mnatuHa — BOJHBIN pacTBOP, COJEPKAIUI OKUCIEHHYIO U BOCCTAHOBJICHHYIO
(hOopMBI OTHOTO BEIIECTBA;
2) Merai — pacTBOp, COJEpKAIMil KATHOHBI 3TOTO METAJIa;
3) xKaTHOHHO-OOMEHHasi MeMOpaHa — pacTBOp, COAEpKAIIUNA KaTHOHBI, IPOHUIIAEMbIE
JUTSE MEMOpPAaHBI.

Bapmuanr 2.
1. MeTooM MOHHO-3JIEKTPOHHOTO OanaHca moadepure K0d()(UIIMEHTH B TaHHOM YpPaBHEHUHU H
YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTEIIb:
MnSO4+ KCIO3 + H,O — HMnO4 + KCI + H,SO,.
2. Beruucnutp 2.J1.C. MEITHO-IIMHKOBOTO AJIEMEHTA, KOHIICHTPAIMSI HOHOB MEJM B KOTOPOM PaBHO
0,01momb/11, a KOHIIEHTpaus HOHOB HKA paBHO 0,001 MoTB/m1.
(E° (Cu**/Cu) = 0,34 B; Eo (Zn**/Zn) = - 0,76 B).

3. N'anpBaHUYECKUI 51€eMEHT — PHOOP, B KOTOPOM:
1) mpoucxoauT XMMHUYECKasi peaKius;
2) XUMHUECKasi SHEprusl PEBPAIIAETCs B AIEKTPHUUECKYIO;
3) anekTpuyuecKasi SHEprus NpeBpaliaeTcs B XUMHUUECKYIO;
4) snexTpuyeckas SHEpIus NpeBpalaeTcs B MEXaHUUECKYIO.
4. YKaXuTe MPaBIIBHYIO CXeMY KOHIICHTPAIIMOHHOTO JJIEMEHTA:
1) (+) Ag/0,1M AgNOs // 0,5M AgNO; / Ag (-);
2) (-) Ag/0,2M AgNO; // 0,2M AgNOs / Ag (-);
3) (-) Ag/0,IM AgNO; // 0,5M AgNOs / Ag (+);
4) (+) Ag/0,1M AgNO; // 0,5M AgNO; / Ag (+).
5. I2C — ato0:
1) oTpunaTenbHO 3apsHKEHHAS TOBEPXHOCTh METAUTMYECKOH IIIaCTHHKY;
2) ynopsioueHHOE pacnpezeseHe NPOTUBOIOI0KHO 3apsyKEHHbBIX YaCTHIl Ha

rpaHuIle pasnena 1Byx das;
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3) HOJOKUTENIBHO 3apsHKEHHAs IOBEPXHOCTD KHUJIKOCTH;

4) NOJIOKUTENBHO 3apsHKEHHAs MOBEPXHOCTh METAINTNYECKON TUIACTUHKH.
6. 'anpBannveckuit aneMeHT JJaHndnsa—AKoOM COCTOUT U3 AIIEKTPOJIOB:

1) xamMHueBOTO M cepeOpsTHOTO;

2) MEIHOTO U IIUHKOBOTO;

3) XKene3HOTO U MEIHOTO;

4) MeIHOTO U CepeOpsSHOTO.

Bapuanr 3.
1. MeTtoaoM HMOHHO-3JIEKTPOHHOTO OanaHca moadoepuTe KO3(PPHUIMEHTH B JAHHOM YpaBHEHUHU U
YKQKUATE OKUCIUTENb U BOCCTAHOBUTEIIb:
CI‘Q(SO4)3 + BI‘z + NaOH — N32Cr04 + NaBr + Nast4 + H20
2. Borumcaute 9./1.C. ranbBaHHYECKOrO 3JIEMEHTa, OOpa30BAaHHOTO MAarHHUEM M MEIbI0
KOHIIEHTpalusi HIOHOB MarHusg B kotopoMm paBHO 0,001 Momb/i, a KOHIEHTpalusi HOHOB MEaH
pasto 0,01 monb/m.
(¢° (Cu?*/Cu) = 0,34 B; ¢° (Mg>*/Mg) =— 1,18 B).

3. Ha aHOJI€ B raJlbBAaHUYECKOM 3JIEMEHTE MPOUCXOJAUT MPOLIECC:
1) oxucnenus;
2) BOCCTaHOBJICHUS;
3) ¥ OKHCIEHUSI U BOCCTAHOBJICHUSI.

4. DeKTpOJHBIM HA3bIBAETCS MOTEHIUAIL:

1) moreHuuma, BO3HUKAIOIIUN Ha TPAHULIE METAJLII-PACTBOP, COAEPIKAIINNA KATHOHBI
3TOr0 METaJLNIa;

2) moTeHIMal, BOZHUKAIOIINN HA TPaHMIIE IBYX PACTBOPOB, COJIEPIKALINX Pa3HbIE
KOHLEHTPALlUU OJJHUX U TEX KE UOHOB;

3) moreHIMall, BO3HUKAOLIUI 10 00€ CTOPOHBI MEMOpaHbI C U30UpaATENBbHOM
IIPOHUIIAEMOCTBIO, PA3ACIIAIONIEN PacTBOPHI pa3HON KOHIIEHTpAIWY;

4) moTeH1Mal, BOSHUKAIOIIMM Ha TPAaHUIE MHEPTHBIA METaJlII-pacTBop,
COJIEprKalNi CONPSKEHHYI0 OKHCIUTEIBHO-BOCCTAHOBUTEIIBHYIO T1apy.

5. IlnaTuHOBAs MIACTUHKA, MOKPHITAsl MJIATHHOBOM YEPHBIO U OMYIIEHHAs! B PAaCTBOP KHCIIOTHI C
AKTUBHOCTBIO HOHOB Bojiopoa 1,0 MoJb/i1 M OMBIBaeMasi cTpyeit ra3000pa3HOTo BOIOPOIa TIPU
C.y. SIBJII€TCSI AIEKTPOJIOM:

1) CTeKJISSHHBIM;

2) xjopcepeOpsiHbIM;
3) BOIOPOAHBIM;

4) KaJOMEJbHBIM.

6. Kpurepuem nporexanus OBP B npsiMoM HalipaBi€HUU SBISETCA 3HAUEHUE Pa3HOCTU PEHOKC-
MOTEHIMATA OKUCIUTENSI U BOCCTAHOBUTEJIS:
1) MOJOXKUTENBHOE;
2) OTpHIIATENIbHOE;
3) pasnoe 0.

Bapuanr 4.
1. MeTonoM MOHHO-3JIEKTPOHHOTO OanaHca noadepure K03)(UIIMEHTH B TaHHOM YpPaBHEHUHU H
YKaXUTE OKUCIUTEIb U BOCCTAHOBUTEIIb:
KJ + NaNOz + HzSO4 — Jz + Na2804 + Nz + KzSO4 + HzO
2. Beraucaute D.J[.C. MeTHO-IIMHKOBOI'O 3JIEMEHTa, KOHIICHTPAIIMs HOHOB MEJIHU B KOTOPOM PaBHO
0,003 momb/n, a KOHICHTpaIus HOHOB 1HKA paBHO 0,001 MoB/II.
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(¢°(Cu) = 0,34B; ¢ °(Zn) = - 0,76 B).

3. MeMOpaHbI HEPBHBIX KJIETOK B COCTOSIHUU BO30YXKACHUS 0oJiee MPOHHUIIAEMBI ISl HOHOB:
1) Harpus;
2) kanus.
4. 3aBUCUMOCTH MTOTEHIIMAIIA YJIEKTPO/Ia OT aKTUBHOCTH HOHOB B PACTBOPE OTIPEACISIETCS
ypaBHEHUEM:
1) Hepucra—Ilerepca;
2) ®apazes;
3) Hepnucra;
4) T'u6b6ca.
5. OKkHCITUTEIIEHO-BOCCTAHOBUTEILHBIM HA3BIBACTCS TIOTCHITHAIT:
1) moreHIMaN, BO3HUKAIOIINN Ha TPAHUIIE METAIII-PACTBOP, COACPIKAIIIHIA
KaTHOHBI ATOTO METaJIa;
2) TOTEeHIMaN, BOZHUKAIOIINUN HA TPAHHIIE IBYX PACTBOPOB, COJIEPIKAIINX Pa3HbIC
KOHIICHTPAIIUU OJTHUX U TEX KE HOHOB;
3) moTeHIMAal, BO3HUKAONIKI TT0 00€ CTOPOHBI MEMOpPaHbI C H30UPATENLHON
MPOHHIIAEMOCTBIO, PA3JIEIISIONICH PACTBOPHI Pa3HOI KOHIICHTPAIIHNH;
4) moTeHIMaN, BOZHUKAIOIIUN HA TPAHHIIE MHEPTHBIN METaI-pacTBop,
COJIEPIKALINI COTPSHKEHHYIO0 OKUCIUTEIFHO-BOCCTAHOBUTEILHYIO TIApy.
6. Kakoii a1ekTpo1 B raliIbBAHUYECKOM 3JIEMEHTE HA3bIBAETCS KATOJIOM:
1) HA KOTOPOM MPOUCXOJUT MPOIECC OKUCICHHS;
2) Ha KOTOPOM MPOMCXOAUT MPOIECC BOCCTAHOBIICHUSI.

Bapuanr S.
1. MeTtoaoM HMOHHO-3JIEKTPOHHOTO OajaHca MoadepuTe KO3(PPHUIMEHTH B JAHHOM YpPaBHEHUU U
YKQKUTE OKUCITUTENb U BOCCTAHOBUTEIIb:
KzCI’zO7 + NaQS + HZSO4 — CI'z(SO4)3+ S+ NaQSO4 + KzSO4+ HQO
2. Borunciuts J./[.C. MEAHO-IMHKOBOTO 3JIEMEHTa, KOHLEHTpalus UOHOB MEAU B KOTOPOM pPaBHO
0,005momb/71, a KOHIIEHTpa1Hs HOHOB IIMHKA paBHO 0,001 Mob/11.
(E° (Cu?*/Cu) = 0,34 B; E° (Zn*'/Zn) = - 0,76 B)

3. Ecnu ranpBaHMuYeCcKUil 2JIeMEHT paboTaeT caMoIIponu3BoIbHO, TO 3HaK DIC:

1) MONOXKUTETHHBIH;

2) OTpULIATEIbHBII;

3) TOCTOSIHHBII;

4) 3aBHCUT OT KOHIIEHTPALIUU BEIIECTB.
4. lnddy3noHHBIIN MOTSHIMAT BO3HUKACT B CJICJICTBUU:

1) paznuums B ckopocTsx AU dy3un KaTHOHOB U aHHOHOB;
2) npu HaIMYUU TPaJIME€HTa KOHIIEHTPAIUH;
3) pasznuuus B cKopocTax AU Ppy3un KAaTHOHOB U AaHUOHOB MPH HATTMYUU
IpaJiieHTa KOHIICHTPAIIUH.

5. Yucno F = 96500 K Ha3biBaeTcs MOCTOSTHHOM:

1) Jlenrmiopa;

2) Bant-T'odda;

3) ®dapanes;

4) I'n66ca.
6. Indy3noHHBIM HA3BIBACTCS MTOTCHIIUAI:

1) moreHuMa, BO3HUKAIOIIMK Ha TPAHUIIE METAII-PACTBOP, COJACPIKAIINIA KATUOHBI

3TOr0 METaJlIa;
2) moTeHIMaN, BOZHUKAIOIINUN HA TPAHMIIE IBYX PACTBOPOB, COJIEPKAIINX Pa3HbIC
KOHIICHTPAIlUU OJIHUX U T€X K€ NOHOB;
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3) moTeHIMall, BO3HUKAOLIHUH 110 00€ CTOPOHBI MEMOpPaHBI ¢ U30UpaTEIbHOM
HPOHUIIAEMOCTBHIO, PA3/ICIAIONICH PAaCTBOPHI Pa3HO KOHIIEHTPALNH;

4) moTteHUMaN, BO3HUKAIOIIUI HAa TpaHHIIe HHEPTHBIM METallI-pacTBoOp,
COZIEPIKAIIUI COMPSKEHHYIO OKHCIUTETFHO-BOCCTAHOBUTEIBHYIO MTapy.

Bapuanr 6.
1. MeTtoaoM HMOHHO-3JIEKTPOHHOTO OanaHca MoadepuTe KO3(PPHUIMEHTH B JAHHOM ypaBHEHUU U
YKQKUTE OKUCITUTENb U BOCCTAHOBUTEIb:
/n + KNO3 + KOH — KQZHOZ + KN02 + HZO
2. Paccunraiite D.J[.C. K0GalIbT-KaAMHEBOIO >JIEMEHTa ¢ KOHIEHTpauuel monoB Cd** paBHoi
0,001 mons/n, nonos Co?*, pasroii 0,0001 Mob/1.
(¢°(Cd*)=-0,403 B; ¢°%Co)= -0,29 B).

3. Ecniu ranbBaHUYeCcKU 37IEMEHT paboTaeT caMOIIPOU3BOJIbHO, TO KakoB 3Hak J./].C. anemenTa?
1) TOJIOKUTENHHBIN;
2) OTpULIATEIbHBIN;
3) 3aBUCHUT OT KOHIEHTPALIUU BEIIECTB.
4. 3aBUCUMOCTb DJEKTPOAHOIO IOTEHIMAJA OT AKTUBHOCTH HOHOB B DPACTBOPE OIPEAEIAETCS
YpaBHEHUEM:
1) ®apanes;
2) HepHucra;
3) Baut-T'odda;
4) I'uGb6ca.
5. Ha anone B rajibBaHUYECKOM JIEMEHTE MPOUCXOAUT IIPOLECC:
1) oxucnenus;
2) BOCCTaHOBJICHHS;
3) ¥ OKHCIIEHUS U BOCCTAHOBJICHUSI.
6. Kpurtepuem npotexanuss OBP B npsimom HarpaBieHUHU SBISETCS 3HAUCHHUE Pa3HOCTU PEIOKC-
MOTEHLMaIa OKUCIUTENS M BOCCTAHOBUTEIIS:
1) monoxuTenbHOE;
2) OTpHUIIATENIbHOE;
3) pasHnoe 0.

Bapuanr 7.
1. MeTooM MOHHO-3JIEKTPOHHOTO OanaHca noadepure K0d()(UIIMEHTH B TaHHOM YpPaBHEHUH H
YK)KUTE OKUCIIUTENb U BOCCTAHOBUTEIIb:
Fez(SO4)3 + SOZ + HzO - FGSO4 + HZSO4.
2. Bpruucauts 2.J1.C. MEAHO-LIMHKOBOIO 3JIEMEHTAa, KOHIEHTpAallMd HOHOB MEAM U LIMHKa B
kotopom pasHbl 0,001 u 0,01 mMob/m.
(¢°(Cu) = 0.34B; ¢°(Zn) = - 0,76 B).

3. N'anpBaHUYECKU 71€eMEHT — IPHOOP, B KOTOPOM:
1) mpouCXOAUT XUMHUUYECKas! PEaKIIs;
2) XUMHMYECKasi SHEprusl MPEBPAIIAETCs B AIEKTPHUUECKYIO;
3) anekTpuyYecKasi SHEprus IpeBpaliaeTcs B XUMHUUECKYIO;
4) snexTpuyeckas SHEpIrus NpeBpallaeTcs B MEXaHUUECKYIO.
4. JI9C — ato0:
1) oTpunarenabHO 3apsyKEHHAs HOBEPXHOCTh METANINYECKOH MJIaCTUHKY;
2) ynopsii04eHHOE pacipeielIeHUe IPOTUBOIOIO0KHO 3apsyKEHHBIX YaCcTUIl Ha
rpaHuiie paszena aByx (as;
3) HOJOKUTENBHO 3apsKEHHAs: OBEPXHOCTD KHUJIKOCTH;
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4) MONOXKUTENTBHO 3apsKEHHAs! TOBEPXHOCTh METAJUIMUECKOM MJIACTUHKH.
5. duddy3noHHBINA MOTEHITAAT BO3ZHUKAET B CJICICTBHUH:
1) paznuuus B ckopocTsx AU Qy3ur KaTHOHOB ¥ aHUOHOB;
2) Tpu HAJIMYUU TPATUCHTA KOHIICHTPAIINH,
3) pasnuuwms B ckopocTax auddy3un KaTHOHOB U aHUOHOB TIPH HAJMYUU TPAHEHTA
KOHIICHTpPAITUH.
6. 1 dy3noHHBIM HAa3bIBACTCS MTOTCHIIUA:
1) moTeHIMaN, BO3HUKAIOIINN Ha TPAHUIE METAIUI-PACTBOP, CONCPKAIIIHI
KaTHOHBI 3TOI0 METAJLIa;
2) moTeHIMal, BO3HUKAIOIINI Ha TPaHUIIE ABYX PACTBOPOB, COACPIKAIIUX Pa3HBIC
KOHLIEHTPALUU OJHUX U T€X K€ UOHOB;
3) morteHIMal, BO3HUKAIOLIUI 10 00€ CTOPOHBI MEMOpaHbI C U30UpaATEbHOM
MIPOHUIIAEMOCTbIO, PA3AEIISIONIEH pacTBOPHI pa3HOW KOHILIEHTPALIUY;
4) moTeHIMal, BO3SHUKAIOIINI Ha TPaHUIE HHEPTHBIA METAJLI-PAacTBOD,
COJIepKaIINi CONMPSKEHHYIO OKUCITUTEIbHO-BOCCTAHOBUTEIIbHYIO APy .
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5. MeToandeckue MaTepuaJbl, ONpEeACIAAIOIHE IMPOUCAYPDLI OHNCHUBAHUA KOMIECTCHIIUA

5.1. Metoanuyeckue MaTepuajbl 0 KPUTEPUIO OLICHNBAHUS TECTUPOBAHUS:

— OILICHKA «OTJIMYHOY» BBICTABIISETCS OOYYaroleMycsi, €CJI OH MPaBWIHHO OTBETHI HA 91%
BOIIPOCOB TECTA;

— OIIEHKA «XOPOII0» BBICTABIISIETCS 00yYaIOMIEMYCsl, €CJI OH MPaBUJILHO OTBETHI Ha §1-
90% BompoCOB TeCTa;

— OIICHKA «YJIOBJIECTBOPUTEIHLHO» BBICTABIISICTCS OOYYArOMIEMyCs, €CId OH TPaBHIHHO
orBeTua Ha 71-80% BompocoB TecTa;

— OIIEHKAa «HEYJOBJICTBOPUTEIHLHO» BBICTABIISAETCS OOYyYarOIMIEeMYCsl, €CIM OH TPAaBHIHHO
oTBeTWJ Ha MeHee 70% BOIMPOCOB TecTa.

5.2. MeToan4eckne MaTepHAaJIbl N0 KPUTEPHIO OLICHUBAHHUA KOHTPOJIbHOM PadoThI:
3aganus 1- 6 no 2 6an1a
— OLICHKA «OTJIMYHO» BBICTABISETCA CTYACHTY, eciii HabpaHo 11-12 Ganos;
— OIICHKA «XOPOIIo», — eclii HabpaHo 9-10 6anios;
— OLICHKA «yJOBJICTBOPUTEIBHO» — €CJIi HaOpaHo 7-8 Oaiios ;
— OIICHKA «HEYIOBJIECTBOPHUTEIBHO» €CII HaOpaHO MeHee 7 OaioB.

5.3. MeToan4eckne MaTepHaJIbl N0 KPUTEPHIO OLICHUBAHMA 3aIUTHI JIA00PaTOPHOM
padoThI:
- OIICHKA «324TeH0» BBICTABJIETCS CTYJIEHTY, €CiIM paboTa ohopMiIeHa MPABUIIBHO, BBITTOJIHEHBI
IMUCBbMCHHO BCC 3aJiaHUs, IIPONU3BCACHBI pACYCThI, CTYACHT IMIOHAJI CYTh BBITIOTHEHHOM pa60T51 n
OTBETHUJI HA ITIOCTABIIEHHBIE BOIIPOCHI.

5.4. MeTonnueckue MaTtepuajibl o Kpurepuio oueHusanusa CAPO:
— «OTIMYHO» BBICTABIISAETCS 00YUaIOIEMYCsl, €CJIM OH BBIMTOJHUII 33JaHUs1 BEPHO, B TIOJIHOM;
— OLIEHKA «XOPOIIO» €CII UMEIOTCSI HE3HAUNTENbHbIE HEI0UEThI B BHIITOJIHEHUH 3aJaHHI;
— OLICHKA «YJIOBJICTBOPUTEIBHOY €CIIU 3a/1aHUS BHIIIOJIHEHBI HE B IIOJIHOM 00BEME;
— OLIEHKA «HEYJIOBJIETBOPUTEIBHO» €CITU 3aJaHUsI HE BBIMIOJIHEHB! WIIH BHITIOJIHEHB! HEBEPHO.
5.5. Meroanueckue MaTepuasbl 10 KPUTEPUIO OLCHUBAHUS 3a4eTa C OLEHKOM

OLIEHKa«OTJIMYHO» BBICTABJIAETCS OOy4alolIeMycs, €CIM TEOPEeTHUYECKOe COep KaHue
YCBOEHO IIOJHOCTBIO, 0€3 Mpo0esioB, HEOOX0IMMbIE IPAKTUUECKUE KOMIIETEHIIUN CPOPMHUPOBAHBIL,
MICYEPIIBIBAIOIIE, MTOCIEI0BATEIBHO, YETKO U JIOTHUECKH CTPOMHO HM3JIaraeT MaTepuaji, CBOOOIHO
CIIpaBJIACTCA C 3agad4aMd, BOIIpoCaMU W APYIrUMH BUAAMU TIPUMCHCHUA 3HaHI/II\/'I, IIpru4eM HC
3aTPyIHIETCS C OTBETOM IIPU BUIOM3MEHEHUH 33 JaHUM.

OueHka «XOpOWIO» BBICTABISIETCS OOyYaromIEMycCs, €CIH TEOPETUYECKOe COJEpKAHUE
Ounera W3JI0KEHO TMOJHOCTbIO, HEOOXOAMMBIE TPAKTHYECKUE KOMIICTEHIIMM B OCHOBHOM
chopMupOBaHbBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMoil oOydeHus: yueOHbIe 3aJaHUsl BBITIOJHEHBI,
KayecTBO HUX BBIIOJHEHHUS JOCTaTOYHO BbIcOKoe. OOyuarouuiics TBepAO 3HAET MaTepuall,
TpaMOTHO M TIO CYIIECTBY HM3JIaraeT €ro, He JIOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

OueHka «yI0BJIETBOPHTEJIBHO» BBICTaBIACTCA OOYy4arOMEMyCs, €CIM TEOPEeTHYECKOe
cofiepkaHHe OmieTa H3JI0KEHO YaCTUYHO, HO MpOOeNbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HGO6XOIII/IMI>IG MPAKTUYCCKUEC KOMIICTCHUOMHM B OCHOBHOM C(bOpMHpOBaHBI, OOJIBIIMHCTBO
IPEeTyCMOTPEHHBIX NpOrpaMMoil 0Oy4yeHMs y4eOHBIX 3a/1ad BBINOJIHEHO, HO B HHUX HMEIOTCS
OmMOKH, TPU OTBET€ Ha IIOCTABJICHHBIM BOMPOC JIOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
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npaBWIbHbIE (HOPMYIHPOBKH, HAONIONAIOTCS HAPYIICHHUS JIOTHUYECKON IOCIIEe0BATEILHOCTH B
W3JIOKEHUW TTPOTPAMMHOTO MaTepHaa.

OrneHKa «HeyI0BJIETBOPUTEIBHO» BBICTABISICTCA OOy4arolmeMycs, €Cld OH He 3HaeT
3HAYMTENIbHOW YacTH MaTepuayia B OujeTe, JOIMYCKAaeT CYIIECTBEHHBIE OIMOKH, HEOOXOIUMBIE
MPAKTHYECKHE KOMIIETEHIIMH He C(HOPMUPOBAHBI, OONBIIUHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO
00ydeHus1 y4eOHBIX 3a/IaHUI HE BBITOJTHEHO.

123



[Ipunoxenue 2.

AHHOTALIUSA JUCHUILTHHBI

Hanpasienue noaroroBku 31.05.03 «Cromarosnorusn»

JAucounianna
(Monyaib)

Peanuzyemsie
KOMIIETEHIINH

Nuaukatopel
MOCTHIKEHUSA
KOMIIETEHIIUHA

Xumus

OIIK -3. CriocoGeH K IpOTHUBOIEHCTBUIO TPUMEHEHUS
JIONIUHTA B CIIOPTE U OOpHOE ¢ HUM.

YK-1. CniocoGeH ocymiecTBIsATh KpUTUYECKHI aHAIIN3
MPOOJIEMHBIX CUTYaIlHid HA OCHOBE CHCTEMHOTO
M0JIX0/1a, BBIpa0aThIBATh CTPATETUIO ACHCTBUIA.

HNIK-OIIK-3.1. PykoBoACTBY€ETCS COBPEMEHHBIMU
TpeOoBaHUSAMU B 001acTH OOPHOBI C JOMUHTOM U
IIPOTUBOJEHUCTBHUS €r0 IPUMEHEHUS B CIIOPTE.

HNK-OIIK-3.2. OnenuBaet u KIacCUPUIUPYET
(bapmakoIornyecKue npenaparhbl pa3HbIX IPyHd U
KJIACCOB, 3aIIPEIIEHHBIX K IPUMEHEHUIO KOMUCCHEN
MexayHapoaHOro OJIUMIIMNACKOTO KOMUTETA.

NIK-OIIK-3.3. Ananu3upyetr OMOXUMHYECKHUE U
MOJIEKYJISIPHO-0MOIOIMYECKHE MEXaHU3MBbI PA3BUTHS
MATOJIOTUYECKUX MTPOLECCOB B KJIETKAX U TKaHIX
OpraHusMa CIOpTCMEHa IIPU ITPUEME 3alpPELICHHbBIX
IIpEenaparos.

NJK-YK-1.1. AnanuzupyeT npoOJeMHYI0 CUTYalHIO KaKk
CUCTEMY, BBISIBIISISI €€ COCTABIISAIOLINE U CBSI3U MEXTY
HUMH.

NJK-YK-1.2. Onpenenser npodensl B UHPOpPMALIUH,
HEOOXOUMOM I pellleHus: IpoOIEMHON cuTyaluu, u
HNPOEKTHPYET MPOLECCHI IO UX YCTPAHEHUIO.

NIK-YK-1.3. Kputnuecku OeHUBAET HAJIEKHOCTh
HUCTOYHUKOB MH(POpPMAIUH, paboTaeT ¢ MPOTUBOPEUUBOM
uHpopmaren u3 pa3HbIX HICTOYHUKOB.

NJK-YK-1.4. Pa3zpabaTsiBaeT u coaep>KaTEIbHO
aApryMEHTHPYET CTPATETHIO PEIICHHS TPOOTIEMHOMN
CUTYalliy Ha OCHOBE CHCTEMHOTO U
MEXIUCIUTITMHAPHBIX TTOJIX0JIOB.

HNAK-YK-1.5. Mcnosib3yeTr J0ruK0-METOA0JIOTHYECKU I

WHCTPYMEHTApUH AJIsi KpUTHUECKON OLIEHKH
COBPEMEHHBIX KOHIIETIHH (Pri1oco(h)CKOro U CONUaIbHOTO
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XapakTepa B CBOEH NpeIMeTHOH 00acTu.

TpynoeMkocTs, 3.e./
qac

®opmbI OTUETHOCTH
(B T.4. IO cEMecCTpy)

3/108

3adeT ¢ OHGHKOﬁ B IICPBOM CEMECTPEC
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