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HEJIX OCBOEHUA JNCHUTIJIMHBI

I.Ie.m; HU3YUCHUSA NUCHUIIIIAHBI «XUMHS» COCTOUT B OBJIaJCHHUHN CHCTCMHBIMHU 3HAHUAMH O
(i)PISI/IKO-XI/IMI/I'—IGCKOfI CYIHNIHOCTH M MCXaHU3MaX XHMHUCCKHUX IPOHECCOB, IMPOUCXOAANIHNX B
OpraHnu3Me 4CJIOBCKA.

3agaum AUCHMIIMHBI:

1. OsnakomyieHHe OOy4YalOIIMXCS C NPUHLUIAMU OpraHu3alud U padoThl B
XMUMHUYECKOH J1abopaTopui;

2. Os3HakoMJIEHHE OOYyYaromMXCS C MEPONPUITHSIMHM [0 OXpaHE TpyJda U TEXHHUKE
0€30MaCHOCTH B XUMHUYECKOM J1aOOpaTOpHH, ¢ OCYIIECTBICHUEM KOHTPOJS 3a COONIIOJCHUEM U
o0ecriedyeHreM IKOJOTHUECKON O€30MacHOCTH NPU padOTe ¢ PeaKTUBAMU;

3. ®opmupoBaHue y 00y4aromuxcs MPEACTaBICHUNA O (PU3MKO-XUMHUECKUX ACHEKTax
KaK O BOXHEHWITNX OMOXMMHUYECKHX MpOIeccaX W Pa3IMYHBIX BHJAX FOMEOCTa3a B OpraHH3Me:
TEOPETUYECKHE OCHOBBI OHMOPHEPTeTHKH, (AKTOphl, BIHUIIOIIME HA CMEIIEHHE DPABHOBECHS
OMOXMMHUYECKUX MPOIIECCOB;

4. WN3ydyenue oOyyarOImIMMHUCS CBOWCTB BEIIECTB OPraHUYECKOH M HEOPraHMYecKou
NPUPOABI; CBOWCTB pAacTBOPOB, PA3JIUYHBIX BHJOB PAaBHOBECHH XHMHUYECKHX pPEAKIUH U
IPOILIECCOB KHU3HEIEATENbHOCTH; MEXaHU3MOB JeicTBUs Oy(epHbIX CHUCTEM OpraHu3Mma, HX
B3aMMOCBSI3b M POJIb B TIOJ/ICP’KaHUH KHCIOTHO-OCHOBHOTO TOMEOCTa3a;

5. U3ydenue oOyyaroOMMUCSH 3aKOHOMEPHOCTEH NpPOTEKaHUSA (PUIMKO-XUMUYECKUX
IPOIIECCOB B JKUBBIX CHCTEMAaxX C TOYKH 3PCHHS WX KOHKYpPEHIIMH, BOSHHKAIONIEH B pe3ysbTaTe
COBMEIICHUSI PaBHOBECUI Pa3HBIX TUIIOB; POJM OUMOTEHHBIX 3JEMEHTOB M UX COEAMHEHHUH B
KHUBBIX CHCTeMaX; (U3NKO-XUMHYECKMX OCHOB TIOBEPXHOCTHBIX SIBICHHH U (HaKTOpOB,
BJIMAIONIUX HAa CBOOO/IHYIO IOBEPXHOCTHYIO 3HEPrUI0; 0COOEHHOCTEH a1copOLIMU HA PAa3IMYHbIX
rpaHumax paszaenoB (a3; ocobeHHOCTEW (PUIMKOXUMUU JIUCIIEPCHBIX CHCTEM W PacTBOPOB
OMONOIMMEPOB;

6. ®opmupoBaHHWE Yy OOYYalOIIUXCS HABBIKOB M3YYCHUS HAYYHOH XHMHUYECKOH
JIUTEPATYPHI;

7. ®opMupoBaHHWE Y OOYYAIOIIUXCS YMEHUW JJIsi penieHust MpOOJEMHBIX |
CUTYallMOHHBIX 33]a4;

8. dopmupoBaHUE y 00YJAIOIIUXCS MPAKTHYECKUX YMEHHUH MOCTAHOBKH M BBITOHEHHS
9KCHEPUMEHTATbHOM paboThI.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

2.1. ucummuinHa «XHMHUS» OTHOCHTCS K 00s3aTenbHON yactu bioka 1 JucHuMIinHbL
(MOIynH) ¥ UMEET TECHYIO CBSI3b C APYTUMU AUCIUTUIMHAMM.

2.2. B Tabnune mnpuBeNeHbl NPEIUIECTBYIOIIME M TOCIEIYIOIMINE JUCIUILINHBL,
HarnpaBJIeHHble Ha (OPMHUPOBAHHE KOMIIETEHLUH IUCIHMIIMHBI B COOTBETCTBUHU C MaTpHLeH
xomnereHuui OI1.

IIpexmecTByonue U nNocjaeay0IHe JUCHUIIMHBI,
HanpaBJieHHble Ha GopMHPOBaHHe KOMIIETeHIM I

Ne i/t [IpenmecTByromuye TUCIUILTUHBL [Tocnenyromuye TUCIUIIITUHBL
OHI/IpaCTCH Ha 3HaHMH, yMeHI/IH " HAaBBIKH, BnoopraHqucxaﬂ XUMUA
cthopMupoBaHHEIE TUCIUTIIMHAME TPEIBITYIIETO CoBpeMeHHBIN aHTHCETITUIECKUE
YPOBHS 00pa30BaHMS CpEICTBA




3. IJIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA

[Tnaaupyemblie pe3yabTaThl OcBOeHUsT 0Opa3oBaTenbHOM nmporpammsl (OI1) — komnereHnun
o0ydJaronuxcs onpenessatoTcs TpeOoBaHUSIMH cTaHAapTa no crnenuaibHocTr 31.05.01 Jleuebnoe
neno U GOpMHUPYIOTCS B COOTBETCTBUH ¢ MaTpuien kommereHmid OI1

HanmenoBanme
Ne | Homep/ungexc NHaukaTopsl J0CTHXKEHHUS
KOMIIETEHIIMH (WM ee
/I | KOMIEeTeHUNH KOMIIeTEeHIIUH
YacTH)
1 2 3 4
1. | VK-1 Crnocoben  ocymectBmare | YK —  1.1. 3HaeT TEOopHI0
KPUTUYECKUI aHaJgu3 | CUCTEMHOIO MO/IX0/13;
NpoOJEMHBIX CUTyalluid Ha | MOCIEIOBATEIHHOCTD u
OCHOBE CUCTEMHOTO | TpeOOBaHUSI K OCYIIECTBICHHUIO
MoAXxoAa,  BbIpa0aThIBaTh | MOUCKOBOM W aHAJIMTHYECKOU
CTPATEruIo 1eUCTBUI JeATeNbHOCTH  JUISL  pelIeHus
MOCTaBJICHHBIX 3a/1a4
VYK — 1.2. BbpIOEISAET DJTAaIlbl

pEIICHUS ¥ ACUCTBHSI 10 PEIICHUIO
3a/1a4yd; HAXOAWTh, KPUTHYECCKU
aHAIN3UPYET u BEIOHMpaET
uH(pOpMaInio, HEOOXOIUMYIO st
pEeLIEeHHs] TTOCTAaBJICHHOW  3aJa4u;

paccMaTpuBaeT pasIuYHbIC
BapUAHTHI PEIICHMUS 3a/1a91

YK - 1.3. IpyU  aHaju3e
MPOOJIEMHBIX cUTyanum

OLICHUBAET peuMyIlecTBa M
PUCKM;  TI'PaMOTHO,  JIOTMUYHO,
apryMEHTHPOBaHO (HOpMYIHpPYyET
COOCTBEHHBIE CYKICHUS u
OLIEHKM; OTJIM4YaeT (aKTel OT
MHEHHI, HHTEpPIIPETALUH, OLIEHOK
U T.J. B PACCYXIEHUAX APYTHUX
YYaCTHUKOB AESTEIBbHOCTH;

VK-1.4 paccMaTpuBaer 51
npeiaraeT BO3MOXKHbBIE BApUAHTHI
pelleHnsT TOCTaBJICHHOM 3aJayH,
OLICHUBAsI MPAKTUYECKUX
MIOCJIEACTBUM BO3MO’KHBIX
pelIeHni TOCTaBICHHBIX 3aJa4




4. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI

4.1. OFbEM JUCHUNJIMHBI U BUbl YYUEBHOM PABOTHI

Bua yueOHoii padboThl

Bcero uacos

Cemectp Ne 1

4acoB
1 2 3
Konrakthas pa6ora (Bcero) 82 82
B TOM uuncne ayauTopHbIX: 82 82
Jlextuu (JI) 32 32
[Tpaktuueckue 3anstus (I13), Cemunapst (C)
JlabopaTtopusie padoTs (JIP) 50 50
KonTakTHasi BHeayauTopHas padora 1,5 1,5
B Tom uncne:uHIuBUyaTbHBIE U TPYIIIIOBbIE 1.5 1.5
KOHCYJIbTaIlu! ’ ’
CamocTrosiTesibHAsi padoTa 00y4arierocs 24 24
(CP)
Koumponvnasa paboma 4 4
Iloocomoska k 3anamusm (J13) 6 6
lloozomoska k mexywemy koumponio (I1TK)) 4 4
Iloozomoska k npomescymounomy 6 6
koumpouio (I111K))
Paboma c knudchvimu u 91eKMpOHHBIMU 4 4
UCTNOYHUKAMU
IIpomexyTounasi 3auer (320) 3a0 3a0
arrecTanus
(kmouas CPO) [Tpuem 320 0,5 0,5
UTOIO: 4acoB 108 108
Obmas 3a4. e/l 3 3
TPYAOEMKOCTh




4.2. COAEP KAHUE JUCHUIIVINHbI

4.2.1. Pa3zneJsl (TeMbl) JMCHUILIMHBI, BUIbI 1eSITeIbHOCTH H ()OPMBI KOHTPOJIA

Ne | Ne | Homep m HaumMeHOBaHHe pa3aesia Buaebl gesitesibHOCTH, DopMbl
n/ | ce (TeMbl) JTUCHUILITUHBI BKJIIOYAasl CAMOCTOAATEJILHYIO | TeKYIIero
n | me paboTy cTy1eHTOB KOHTPOJIs
cT B Yacax) ycrneBaeMo
pa J | JIP | TI3 | CP | Bcero CTH
1 2 3 4 5 6 7 8 9
1. 1. Ilens u 3amaun Kypca. Beenenue B 2 3 — 5 CAPO
OO0IIYI0 XUMUIO 3JIP
KuP
TeCT
2. 2. PactBopbI 2 3 2 7 CAPO
3JIP
KuP
TECT
3. 3. OCHOBHBIE 3aKOHOMEPHOCTH 4 6 2 12 | CAPO
MIPOTEKAHUS XUMUYECKHX ITPOLIECCOB 3JIP
KuP
TeCT
4. 4.PaBHOBeCHsI B pacTBOpax 6 12 2 20 | CAPO
3JIEKTPOJIUTOB 3JIP
KuP
TECT
3. 5.Ctpoenue BeulectBa. buorennsie 6 9 2 17 CAPO
3JIEMEHTBI 3JIP
KuP
TECT
6. 6. OCHOBBI IEKTPOXUMUH 4 6 2 12 CAPO
3JIP
KuP
TECT
7. 7. OU3UKO-XUMHUS TTOBEPXHOCTHBIX 2 3 6 11 CAPO
SIBJICHUH B ()yHKIIMOHUPOBAHUHT 3JIP
JKHUBBIX CUCTEM KuP
TECT
8. 8. OU3UKO-XUMUS TUCTIEPCHBIX 4 3 4 11 CAPO
CUCTEM B (YHKLIMOHUPOBAHUH 3JIP
JKUBBIX CUCTEM KuP
TECT




9. 9. buosornuecku aKTUBHbIE 2 3 4 9 CAPO
BBICOKOMOJIEKYJISIPHBIE BEIIECTBA 3JIP
KuP
TECT
10. Htorosoe 3aHsiTUe, TONMYCK K 3a4€Ty 2 2
BaeaynuTopHas KOHTaKTHas paboTa 1,5 | unouBuaya
JBHBIE U
TPYIIIOBHIE
KOHCYJIbTAI]
5051
IIpome:kyTOouHasi aTTecTANMS 0,5 |3a0
UTOroO 32 | 50 24 | 108




4.2.2. JIeKIIHOHHBIH KypcC

XMMHYECKOW  TEPMOJMHAMUKH. BHyTpeHHss
sHeprus. Pabora wu Temnora kak (HOpMBI
nepeaadn dHepruu. Tumsl TEPMOIMHAMHUYECKUX
cucreM u nporeccoB. llepBoe  Hauano
TEPMOJIMHAMUKHU.  OHTanbpnus. CTaHIapTHBIE
SHTANBIIUU oOpa3oBaHUs XUMHUYECKUX
coenqnmHennid. 3akoH I'ecca W ero cieacTBHs.
TepMoxuMHUUYECKHE YpaBHEHUS U  PaCUETHI.
[IpumeneHnne mepBOro Havyajga TEPMOJIMHAMHUKU
K Omocucremam.

Bropoe nauano trepmoanHamuku. OOpaTuMbIe U
HEeoOpaTUMbIE B TEPMOIMHAMHYECKOM CMBICIIE
npoueccel.  OHTponus. Oueprus  ['mOOca.
[Iporno3upoBanue HaIpaBJeHUs
CaMOIPOU3BOJIBHO TMPOTEKAIOIMINUX IPOIIECCOB B
M30JIMPOBAHHOM M 3akKpbITOM cucrteMax. Ponb
SHTAIBIIUHHOTO W AHTPONMUMHOTO (PaKTOPOB.
CranpgapthHass sHeprusi ['ub6ca o0pa3oBaHus
XUMHYECKHUX COCTMHCHHI.

e HaunmenoBanue | Hanmeno Bce
pasnesa BaHHe ro
n/ . Conep:xxaHue JeKIUN
I yueOHoit TeMBbI yac
AUCHMILTUHBI JEeKIUH OB
1 2 3 4 5
Cemectp 1
1. | LHens u3anaun | BBegenune | BBegenue B oOmyro  xumuioo.  CrnocoOsl | 2
Kypca. B XUMHIO | BBIPQXKEHUS KOHIEHTpaluu pacTBOpPOB.
BBenenue B PactBopumocTs. TepMoanHaMuKa M MEXaHHU3M
OOIIYI0 XHMHIO. MIPOLIECCOB pacTBOpEeHUsl. 3aBUCUMOCTh
pacTBOPUMOCTH  BEIIECTB B  BOAE  OT
COOTHOILIEHUS THUAPOPUIBHBIX U TUAPO(OOHBIX
CBOICTB, BJIMSHME BHEUIHMX YCJIOBHH Ha
PacTBOPUMOCTb.
2. | PactBOpBL Komnurar | KosmuratuBHble — cBoiicTBa  pa30aBlieHHBIX | 2
VBHBIE pPacTBOPOB HERJIEKTPOJMTOB. 3aKOHbI Payns u
CBOWCTBA | ciencTtBuss W3 HuX. JlaBinenue mapa Han
pacTBOpOB | PaCTBOPOM. [Tonnxenue TeMIIepaTypbl
3aMep3aHus pacTBopa, MOBBILIEHUE
TeMmeparypbl  kuneHuss pactBopa. Ocmoc.
Ocmornueckoe nasieHue. 3akoH Bant-I'odda.
Ponp ocmoca B OHMOJOTMYECKHX CHCTEMax.
I'uno-, rumep- ¥ M30TOHUYECKHE PACTBOPHI.
[Tonsitus 00  w300CcMHUH  (DJIEKTPOJUTHOM
romeocrase). [lna3monus u nurosus.
3. | OcHOBHEIE OnemenTtsl | [Ipenmer Hu METOEI XUMHUYECKOUI 2
3aKOHOMEPHOCT | XUMUYECK | TEPMOJMHAMUKHU. B3aumocssi3b MEXIY
Y MPOTEKaHUs oM nporeccaMu OOMEHa BELIECTB M HHEPIUU B
XUMHUYECKHUX TEPMOJUH | OpraHu3Me. XUMHUYECKas TEPpMOJMHAMHKA Kak
IIPOLIECCOB aMHKH TeopeTHYecKast OCHOBa OMOPHEPIeTHKH.
OcHoBHbIE MIOHSITHS u OIpeesIeHus




TepMoIMHAMHUYECKUE YCIIOBUS XHUMHUYECKOTO
paBHOBECHS. Koncranrta paBHOBECHS.
YpaBHEHME U30TEPMbI XMMUYECKOM PEaKIUH.
Oco0EHHOCTH TEPMOJMHAMHUKNA OMOJIOTHUECKHUX
CHUCTEM. OK33PrOHUYECKHE U DHIIPIOHUYECKHE
MIPOIIECCHI. [TpunaIUT ASHEPTEeTUYECKOTO
COMPSHKCHHSL.

CxkopocTthb
XUMHUYECK
ol
peakuuu u
(hakTopHI,
BIIMAOIIU
€ Ha
CKOpPOCTh
peakuuu

IIpeamMeT M OCHOBHBIE MOHATHS XHWMHYECKOU
KHMHETUKUA. XHUMHUYECKash KUHETHKAa KaK OCHOBA
JUIsL  U3YYEeHHS CKOPOCTe M MEXaHHM3MOB
OnoxuMuyeckux mponeccoB. Kunernmueckas
kinaccuukanus peakuuid. Peakumm mpocTeie u
CJIOKHBIE (IMapajieNbHbIe, MOCIEeI0BATEIbHBIE).
['oMoreHHble ¥  TETEPOTEHHBIE  PEAKIIHH.
MonexynsipHocTh peakiuu. CKOpOCTh peakiuu,
CpelHsii CKOpOCTb pEakIuu B HHTepBaje,
HCTUHHAS CKOPOCTb.

3aBUCHUMOCTh CKOpPOCTH peakuuu oT
KOHLIGHTpallMu.  3aKOoH  JEHUCTBHUS  Macc.
Koncranra ckopocTh H TOPSAIOK PEAKIHH.
Kunernueckue ypaBHEHUS peakUUid TNEpBOTO,
BTOPOTO TOpSAAKA. 3aBUCHUMOCTb CKOpPOCTH
peakuuu or Temneparypsl. IlpaBuno Bant-
Toddoa. TemmnepaTypHbIit kod(urmeHt
CKOPOCTH pEaKIIMH M €ro OCOOCHHOCTH JIs
OMOXUMHUYECKHX TPOIIECCOB. DHEPreTUUCCKUN
npoduns peakuuu. YpaBHEeHHE AppeHuyca.
Oneprust aktuBauuu. Ilonstue o Teopum
AKTHBHBIX COYAApPEHUM M TEOPUM NEPEXOAHOTO
COCTOSIHUSI.

XUMHUYECK
oe
paBHOBECH
e

KuHeTnka  reTeporeHHbIX  IPOLIECCOB, €€
ocobeHHoctu. IloHATHE O JUMHUTHPYIOIICH
cTtaauu mpouecca. Karanurtuuyeckue peaxiu.
['oMoreHHslii W  TeTEPOreHHBIA  KaTalus.
OHepreTuyeckuii  Mpouiab  KaTaIUTHYECKOH
peaKkuu. OcobennocTr KaTaIATHYECKOH
AKTUBHOCTH (bepMeHTOB. XHUMHYECKOE
paBHOBECHE. Koncranra paBHOBECHS.
Cwmemenue paBHosecusd. [Ipunnun Jle [laranse.
CB43b KOHCTaHThl PABHOBECHS C DSHEPrueu
['u66ca.

PaBHoBecus B
pacTBopax
AIEKTPOJIUTOB

PacTtBopHI
3IEKTPOJIU
TOB

PacTBOpBI 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
nuccormanusi. Crenenpb aucconuanuu. CUiabHbIC
u cnabeie  anektponuThl.  KomnmuraTtuBHbIE
CBOMCTBa pa30aBICHHBIX pacTBOpOB
ANEKTPOSIUTOB. M30TOHMUYECcKUt KOAh UIHEHT.
PactBopel cnabbix snekTponutoB. KoHcTaHTa
auccoranuu. 3akoH paszdarneHus OcTBaipia.
PactBOppl cunpHBIX 3nekTponuToB. HoHHas
cuja pacTBOpa. AKTUBHOCTh M KOI(P(GUIIMEHT
aKTUBHOCTH HOHOB. [Iporonutuueckass Teopus
pactBopoB bpeHcTena, »IeKTpOHHAsl TEOpHs




JIprouca.

Tursr
MPOTOJIUT
HYECKUX
paBHOBECH
"

OnexTpoauThueckas auccouuanus BoAsl, pH
pactBopoB. Pacuer pH pacTBOpoB CHIBHBIX U
ClabbIX  DJEKTPONUTOB. ['maponus  coneil.
Koncranta u crenens ruzaposmsa. Pacuer pH
pacTBOPOB coJiel npu ruaponuse. Poubs peakuuit
TUIPOJIN3a B OMOXUMHUYECKHX Ipoleccax.
PaBHOBecHe B cucreMe oOcaloK - pPacTBOP
anektponuTa. llpousBeneHue pacTBOPUMOCTH.
VYcnoBust 06pa3oBaHMs U PACTBOPEHHS OCAJIKOB.
Peakuuu, nexamue B OCHOBE O0pa30BaHUA
OpraHMYECKOr0  BEIIECTBA KOCTHOM  TKaHM
ruapokcuadocdara KambIusA. 3aMelIeHHE B
ruzpokcuadocdaTe KaablUsg T'HMIPOKCHI-MOHOB
Ha HOHBI (TOpa, HMOHOB KaJbIMsl HA HOHBI
CTPOHIIMS.

bydepnrie
pPacTBOPHI

Bbydepubie pactBophl, MexaHuU3M OydepHOro
neiictBus. Pacuer pH OydepHbIx pacTBOpOB.
BydepHbie  cucTeMBl  KHBBIX ~ OpPTaHU3MOB.
BydepHbie cucTeMbl KpoBH: THIpoKapOOHaTHas,
docdarHas, TEMOrI00MHOBAs, MPOTEUHOBAS.
[ToHsATHE O KHUCIOTHO-OCHOBHOM TI'OMEOCTa3e
OpraHu3Ma.

Crtpoenue
BCIIIECTRA.
buorennnie
3JIEMEHTEI

Crpoenue
aToma u
epUOaNY
ecKas
cucTema

KBanTOBO-MeXaHMueCKasi MOJIENb aToMa.
Pacnipenenenue 31eKTpOHOB B aTOME 10
HHEPreTUUECKUM COCTOSIHUAM. KBaHTOBBIE
yucia. AtoMHbele opoutanu. [TpuHiun
HauMeHblen sHeprud. [Ipunnumn Iaynm.
[TpaBuno XyHna. DnekTpoHHBIE (POPMYITBI
aToMoB. OCHOBHOE U BO30Y’KJICHHOE COCTOSIHUE
aToma.

Ilepponuueckuii  3aKOH U IEPUOJUYECKAs
cuctema J[.M.MeHnneneeBa B CBETE€ KBaHTOBO-
MEXAHUYECKOM TEOpUHM CTPOEHHUS  aTOMOB.
[lepuoanueckoe U3MEHEHHE CBOMCTB JIEMEHTOB
U WX COCAUHEHWHA (PHEprusi HOHH3AINH,
CPOJCTBO K AIIEKTPOHY,
AIIEKTPOOTPHUILIATEIILHOCTh PaInyChl aTOMOB). S-,
p-, d- 1 f-GJI0KHM AIIEMEHTOB.

XUMHUYECK
ast CBA3b

XuMuueckas CBA3b. OCHOBHBIE BH/IbI u

XapaKTePUCTUKU XUMHYECKOMH CBSI3H.
CoBpeMEHHBIE TEOPUU KOBAJCHTHOM CBS3H.
Hanpasnennoctb KOBAJICHTHOM CBSI3H.
['uGpunuzanus aTOMHBIX opoOuTanei.

[IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYI.
JloHOpHO-aKIENTOPHBIA MEXaHU3M 00Pa30BaHUs
KOBaJIEHTHOM  cBsi3U.  [lonsipHOCTH  CBS3W,
JIUIOJBHBIA  MOMEHT cBsi3U. llossspHble M
HEIOJISIpPHBIE MOJIEKyJbl. Bopoponnas cBs3b.
MeKMOEKyIJISIpPHbIE B3aUMOIECUCTBUS.
XHUMHUYECKas CBSI3b B KOMIUIEKCHBIX
COCIMHECHUSAX.




XuMus
KOOpJrHA
IIAOHHBIX
COCIUHEH
it

KoMruiekcHble COEIMHEHHUs, HX CTPOEHUE U
OCHOBHbIe XapakTepuctuku. Kiaccudukanus
KOMIUIEKCHBIX ~ coeauHeHud. Homenknartypa
KOMILJIEKCHBIX COECIUHEHU. Ctpoenue
KOOPAMHALIMOHHOM chepsl KOMILJIEKCHBIX
COEJIMHEHUI: KOMILIEKCO0Opa3oBarTeb,
JIUTaH]IbI, JIOHOPHBIE ~ aTOMBI  JIUTAHJIOB,
JE€HTaTHOCT, KOOpPJUHAIIMOHHOE YHCIIO,
TeOMETpPHUs KOOPAMHALIMOHHOM cdepsr;
BHEIIHEeC(epHbIe VIOHBIL; YCTOWYMBOCTD
KOMIUIEKCHBIX ~ COCAMHEHUH B  pacTBOpax,
KOHCTaHTBl ~ yCTOMYMBOCTH U  KOHCTAHTBI
HECTOWKOCTH;  (aKTOpbI,  BIUSAIONME  HA
YCTOMYHMBOCTh KOMIUJIEKCHBIX COEAVNHEHUN B
pacTBOpax:  Temmeparypa,  XeJIaTHbIM U
MaKpOIUKINYECKHUMA b exTsI, 3apsia
[EHTPaIbHOTO  MOHA-KOMIUIEKCOOOpa3oBaTes,
TEOpUsS KOOPJMHAIMOHHON XUMHUYECKON CBA3H,
3HAQUEHHE  KOMIUIEKCHBIX  COCIMHEHMH B
OMOXWUMUU KJIETKH; OMOHEOpTaHUYeCKash XUMHSI.
buorenHbie 351eMEHTHI - MAKPO- U
MHUKPOAJIEMEHTBI, SJIEMEHTHI — OPTaHOTEHBI,
MeTaJulbl KU3HU. bronoruueckas posib HaTpus,
KaJlis, KaJblHsl, MarHus, Oopa, yriepoja,
KpeMHus, a3ota gocdopa, cepbl, KUCIOPOAA,
dropa, xyopa, Opoma, roga. [Ipumenenue s-, p-
AJIEMEHTOB B MeAUIMHE. bruonoruyeckas poiib
d- pIeMeHTOB JKene3a, MeIH, KoOajbTa,
MONIMO/IeHa, BaHAIMS, MAapraHIia, [IMHKA,
cepebpa, 3010Ta. TOKCHIHOCTH PTYTH, KaAMHUS,
COCJIMHEHUH XpoMa.

OCHOBBI
DJIEKTPOXUMHUU

OBP

OKHCITUTEIHO-BOCCTAHOBUTEIILHBIC (pemokc)
IIPOLIECCHI, OKUCIMTENM M  BOCCTAaHOBUTEIU.
OxucnurenbHo-  BoccraHoBuTenbHble  (OB)
CUCTEeMBl W  CTaHJAPTHBIE  OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIC (PEIOKC) MOTEHIIUAIIBI.

OCHOBBI
AIEKTPOXHU
MUH

YpaBHeHue Hepucra-Ilerepca. Bnusinue
pa3iauuHbIX (PAKTOPOB HA BEIMUHUHY pPEIOKC-
MOTEHIHAA.

CraHmapTHbIi ~ OMOJIOTMYECKHH  TOTCHITUAI.
[Iporno3upoBanue CaMONPOU3BOJIBHOTO
npotekanuss OB nmnpouecca mno BeaWYMHAM
PEIOKC-IIOTEHIMAJIOB. OAC  xummuueckoit
peaxiuu.

Bsanmocsa3p Mexny sneprueit I'mo6oca u 3/1C.
Huddy3Hbiii 1 MeMOpaHHBIN TTOTEHITUATIBI U UX
polib B TEHEPUPOBAHUHM OHOIICKTPUUECKUX
MOTEHLMAJOB. JHEpPreTuka MacCUBHOIO U
AKTHUBHOT'O TPAHCIOPTA.

DusuKo-xuMus
MMOBEPXHOCTHBIX
SIBJICHUU B

dusuko-
XUMUA
ITOBEPXHO

AJCOpOIIMOHHBIC PABHOBECHS W TIPOIECCHI Ha
MOJIBHKHBIX rpaHuIax paznena das.
IToBepXHOCTHAS SHEPrus I'u66ca u




(bYHKIMOHUPOBA
HHH KUBBIX
CHCTEM

CTHBIX
SIBJIEHUU

MTOBEPXHOCTHOE HaTsDKEHUE. AncopOmwst.
VYpaBuenne ['n66ca. [loBepXHOCTHO-aKTUBHBIC U
MOBEPXHOCTHO-HEAKTUBHBIE BEILIECTBA.
N3MeHeHne TOBEpXHOCTHOM AKTUBHOCTH B
roMmoyiornueckux psgax (mpasmwio Tpay6e).
N3otepma ancopOrmu. OpueHTaIuss MOJIEKYJ B
MOBEPXHOCTHOM CJIO€ U CTPYKTYypa GMomMeMOpaH.
AncopOLIMOHHBIE PAaBHOBECHS HA HEMOIBUKHBIX
rpaHunax pasaena ¢as. Guzndeckas aacopOous
1 XxemocopOmus. AacopOrus ra30B Ha TBEPABIX
Tenax. AncopOius U3 pacTBOPOB. Y paBHEHUE
Jlenrmiopa. 3aBUCMMOCTH BEJIMYUHBI aJICOPOITIHT
OT pa3iuuHbIX (akTopoB. [IpaBuio
BBIPaBHUBAHMS MOJIsIpHOCTEH. M30uparenbHas
agcopOums. 3HaueHue acOPOLMOHHBIX
IIPOLIECCOB ISl )KU3HEIEeATENbHOCTH. PU3HUKO-
XUMHUYECKHE OCHOBHI aJICOPOIIMOHHOM TepanuH,
TreMOCOpOITUY, PUMEHEHHS B MEIUITHHE
HMOHHTOB.

DOHU3NKO-XUMHUSI
JUCTICPCHBIX
CHCTEM B
(bYHKIIMOHUPOBA
HUH JKABBIX
CHCTEM

HucnepcH
bIC
CUCTEMBI

Knaccudukanus JucrepcHbIX CUCTEM.
Knaccudukanus JUCTIEpCHBIX CHCTEM TI0
CTEIEHU JUCIIEPCHOCTH; 110 arperaTHOMY
COCTOSIHHIO; 10 CHUJIE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS MEXIY JUCTIEpCHOM (a3oit u
JUCIIEpCUOHHOM cpenoi. IIpupona KomuiongHoro
COCTOSIHUSI.

[TonydyeHue U CBOMCTBA JUCIIEPCHBIX CUCTEM.
[Tonydyenue cycneH3ui, SMyIbCUM, KOJUTOUTHBIX
pacTBOpOB. [{nanus, anexTpoauains,
ynbTpadunbTpanus. MonekyaspHo-
KHMHETHUYECKUE CBOMCTBA KOJUIOUTHO-
JUCIIEPCHBIX CUCTEM: OPOYHOBCKOE JBUKEHHE,
TuQdy3us, 0CMOTUYECKOE JIaBJICHHUE,
CEeIMMEHTAlMOHHOE paBHOBecHe. ONTHYECKUE
CBOIiCTBa: paccenBaHue cBeta (3akoH Pames).
DIIeKTPOKMHETHYECKUE CBOMCTBA: AIeKTpodopes
1 DJIEKTPOOCMOC; TOTEHIIMAJI TEYEHUS U
MOTEHIMaN ceAuMeHTanu. CTpoeHne TBOMHOTO
ANEKTPUUECKOTO CII0s. DIEKTPOKUHETUUECKHUI
MOTEHITHA U €T0 3aBUCUMOCTD OT Pa3IMYHbIX
(hakTOpoB.

Vcrouus
OCTh
JTUCTIEPCH
BbIX CUCTEM

Y CTOMYUBOCTH JUCTIEPCHBIX CUCTEM.
CenuMeHTaIlMOHHAS, arperaTuBHAas U
KOHJICHCAIlMOHHAS] YCTOMYHMBOCTD JIMO30JIEH.
DaKTOpPBI, BIUAIOIINE HA YCTOUYUBOCTD
nmuo3zoden. Koarynsauus. [Topor koaryiasiuuu u
ero onpenenenue, npasuio Hlyneue-I'apay,
SBJICHHUE NPUBbIKaHUs. B3auMHas koaryJsanus.
[ToHsiTHE O COBPEMEHHBIX TEOPUAX KOATYJISLUU.
KonnonaHas 3ammra v nentusanusi.
Komnougusie ITAB; Onoaornuecku BaxKHbIC
kosutouaHbie [1AB (Mbu1a, TETEPreHTHI,




JKETYHBIC KUCTIOTHI). MuriennoobpazoBanue B
pactBopax [TAB. Onpenenenne KpUTUUIECKON
KOHIIEHTPALMU MULIEJITI000pa30BaHusl.
JIunocomsL.

HUTOI'O yacoB B cemecrtpe:
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4.2.3. JIabopaTOpHbIH NPAKTHKYM

Ne
n/n

HaumeHoBaHue
pa3aeiia yueOHo
AUCHHILIMHBI

HaumeHnoBanue
JabopaTopHoii
padoThl

Coaep:xanue 1adopaTopHoi
padoThbI

Bcero
4acoB

2

3

Cemect

pl

Iens n 3agaun
Kypca. Beenenue B
00IIYI0 XUMUIO

OcCHOBHEIE
OOHATUA XUMHUHU

Texnuka 6e3omacHoctu. Hynesast
KOHTpOJIbHAsA pabota. Pemenue
3aJa4q Ha OTpeIeTICHHe
KOJINYECTBA BEIIECTBA,
9KBUBAJICHTA, PACUETHI 110
XUMHUYECKHM YPaBHEHHSM.
CrniocoObl BbIpayKeHUS
COJIepKaHUsl PACTBOPEHHOTO
BEIIECTBA B PACTBOPE.

PactBOpsI

[Ipurorosnenue
pactBopa
XJIOpUJIa HATPHUS C
3aJJaHHOU
KOHLEHTpaLUEH.

JlabopaTopHas paGora Nel.
[IpuroroBnenue pactBopa
XJIOpHJIa HATPHUS C 33IaHHOU
KOHIIEHTpaIUEeH.
KonnurarusHeie cBoiicTBa
pactBopoB. OcMoc.
OcMoTHYecKoe aBJIeHHE.
[TonmxeHre 1 MOBBIIICHHUE
TEeMIIepaTyp KUNEHUs 1
3aMep3aHus pacTBopoB. Penienue
3a/1au.

OcHOBHEBIE
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHUUYCCKUX
MIPOIIECCOB

Onpenenenue
OHTAJIbIINU
HEeUTpaIM3alu

JlaGopaTtopnas padora Ne2.
Ornpezenenne SHTAIbIUN
HEUTpan3aluru.

OHTanenus 06pa3zoBaHus U
CropaHus BelecTB. Beruucienue

OuTponus. Beruucienne
MU3MEHEHHs CBOOOIHOM YHEPTUN
['u66c¢a. [IporunozupoBanue
HaIlpaBJICHUN
CaMOIIPOU3BOJIbHBIX IIPOLIECCOB.

SHTAJIbIIUN XUMUYECKUX PEAKLUH.

CkopocTb
XUMHUYECKOH
peakiumn

JlabopaTopHas paGora Ne3.
CKOpOCTh XUMHUUYECKON pEeaKIvu.
@DakTOopsl, BIUAIOIIKAE HA
CKOPOCTh PEaKIIUH.

3aauu Ha oNpezesIeHue
CKOpPOCTHU pEaKIuid, SHEPrun
aKTUBALlUH, MOPs/IKA PEAKLIUU.
XUMHUYECKOE paBHOBECHE.
KoHcranTa paBHOBECHS U €€
cBs3b ¢ dHepruei [ mboca.
CwMmeleHne paBHOBECHS.
IIpunuun Jle Ilatense-bpayna.

PaBHOBecus B
pacTBOpax

Beruucnenus pH

PacTBOpEI CIaOBIX U CUITBHBIX

pacTBOpPOB

aneKTpoanToB. KoHcTaHTa




JJIEKTPOJIUTOB

CHUJIBHBIX nu
cl1a0BIX
3JIEKTPOJIUTOB.
I'maponus coneil.

JccolMaIuu. 3aKoH
paszbasiiennst OcTBaibaA.
Kucnorel, ocHOBaHUS 1O
bpéncreny.

Brruncnenus pH pactBopos
CHUJIBHBIX U CIa0BIX
3JIEKTPOJIUTOB. I naponuns conen.

HNonnrre,
reTeporeHHbIe
paBHOBECHS

JlabopaTopHasi paGora Ne4.
NoHHble, reTeporeHHbIe
paBHOBECHSL.

I'eTeporennsie paBHOBECHS.
Hacelimennslie pacTBopsl
MaJjiopacTBOPUMBIX
3JIEKTPOJIUTOB. PaBHOBECHE
0CaJl0K — pacTBop. Pemenue
3a/1a4 Ha [IPOU3BEIECHUE
PacTBOPUMOCTH

Bydepusie
CHCTEMBI

Bydepusie cucrembl. Mexanusm
O0ydepnoro nerictus. Pacuer pH
Oy(epHBIX pacTBOPOB.
VYpasnenue ['enaepcona-
laccennbaxa. BydepHas eMKOCTb.
JlaGopaTtopnas padora NeS.
BbydepHble pacTBOPHI.

KonTponbhas
pabota

KonTpoasnas padora Nel

CrtpoeHue BeniecTs.
buoreunnsie
S3JIIEMEHTEI

CtpoeHue aToMOB
OMOTrE€HHBIX
3JIEMEHTOB

Ctpoenne atomoB. KBaHTOBBIE
yucna. [[pyuHIume! 3anoaHeHus
3JICKTPOHHBIX 000JIOYEK aTOMOB.
[Iepnoanueckoe U3MEHEHHE
CBOMCTB 3JICMEHTOB M X
coelMHeHU (3Heprus
WOHU3AIIUH, CPOJICTBO K
3JIEKTPOHY,
3JICKTPOOTPHUIATETHHOCTD,
paauychbl aTOMOB) B 3aBUCUMOCTH
OT CTPOCHUS DJIIEKTPOHHOMN
000JI0ukM aroma. s-,p-,d- u f-
OJIOKHM 3JIEMEHTOB. broreHHbIe
3JIEMEHTHI - MAKpPO- U
MHUKPOAJIEMEHTBI, DJIEMEHTHI —
OpraHOTEHbI, METAJLIbI KU3HHU.
buomornueckas ponb OMOTEHHBIX
9JICMEHTOB

XuMu4ueckas
CBA3b

OCHOBHBIE BUIbI U
XapaKTEPUCTUKUA XUMUYECKON
cBs3u. [IpocTpancTBeHHOE
CTPOCHUE MOJICKYJL.

Komiuiekcurie
COEINMHEHNSA

KommiiekcHbie coequHeHUsI.
PaBHOBecus B pacTBopax
KOMIUIEKCHBIX COEIMHEHHM.




Y CTONUYMBOCTE KOMITIEKCHBIX
COECIUHEHU.

JlabopaTopHast paGoTa Ne6.
KoMmnexkcHble coeTMHEeHUs

OCHOBBI
JIEKTPOXUMHUHU

OBP

OxucnurenbHo-
BOCCTaHOBUTEJIbHBIC (PEIIOKC)
IPOLIECCHI, OKUCIUTEIH U
BoccTaHOBUTENN. OKHCIUTEIHHO-
BoccraHoBUTENbHBIE (OB)
CUCTEMBI U CTaHJapTHBIE
OKHUCJIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC (PEIOKC)
MOTEHLIMAJIbI. Y PaBHEHUE
Hepucra-Ilerepca. Biusinue
pa3nu4HbIX (PaKTOPOB HA
BEJIMUMHY pEAOKC-MIOTEHIINANA.
IIporuo3upoBanue
CaMOTIPOU3BOJILHOTO MPOTEKAHUS
OB npornecca no BenMuuHaM
pPEIOKC-OTEHIIUAIOB.

OCHOBBI
IEKTPOXUMHUHU

O/1C XMMHUYECKOH peaKlUH.
Huddy3HbIii 1 MeMOpaHHBII
NOTEHIMAJIBI  UX POJIb B
TCHEPUPOBAHUU
OMOdIIEKTPUIECKHUX TOTSHIINAJIOB.
JlabopaTopHasi padora 7. OBP

DOU3NKO-XUMHUS
MOBEPXHOCTHBIX
SIBJICHUH B
(YHKIIMOHUPOBAHUHT
JKUBBIX CHCTEM

IToBepxHOCTHBIE
SIBJICHUS

Ancop6mus. Ypasuenue ['n66ca.
[ToBepXHOCTHO-aKTHBHBIE U
HIOBEPXHOCTHO-MHAKTHBHBIC
BemecTsa. Mzorepma ancopOmmu.
VYpaBHenue JIeHrmropa.
3aBUCHMOCTb BEJTMYNHEI
aIcOpOIIMHU OT Pa3ITMYHBIX
(hakTOpOB.

JlabopaTopHas paGora 8.
[TocTpoenue n3oTepMsI
aacopOIK YKCYCHOM KHCIIOTHI
AKTHBUPOBAHHBIM YTJIEM.

DOU3NKO-XUMHUS
JIUCTIEPCHBIX CUCTEM
B
(YyHKIIMOHUPOBAHUHT
JKUBBIX CHCTEM

JucnepcHsle
CUCTEMBI U UX
CBOMCTBA

[Tonmy4yenue u cBoiicTBa
nucnepcHbix cuctemM. CTpoeHue
JIBOMHOTO 3JIEKTPUYECKOTO CIOSI.
Y CTOMYUBOCTD JUCTIEPCHBIX
cucteM. CTpoeHHE MUIIEIUIBI.
Koarynsmus.

JlaGopaTopHas padora 9.
JlucniepcHble CUCTEMBI U UX

CBOMCTBA.

buonornyecku
AKTHBHBIC
BBICOKOMOJIEKYJISIPH
BIC BEIISCTBA

KonTponbHas
paborta

KonTtpoJuabnas padora 2.

3amura 1abopaTopHbIX paboT




10. Hrorosoe 3JIP 2
3aHATHE
HUTOI'O yacos B cemecTpe: 50




4.3. CAMOCTOSATEJIBHASA PABOTA

Ne HaumeHnoBanue Ne Buast CPO Bceero
n/ pasnesa (TemMbl) n/n 4acoB
n yueOHoit
JAMCUMILTUHBI
1 3 4 5 6
Cemectp 1
2 | PactBOpHBI 2.1. [ToaroroBka k CAPO, BeinonHsieMol Ha 2
3aHATHU
2.2. [ToaroroBka K BBIIIOJIHEHUIO U 3aIUTE
J1a00PATOPHON PAOOTHI
2.3. Pemienne cutyanmoHHBIX 3a/1a4 IO TEME
2.4. KonTakTHas BHeayIuTOpHas paboTa
3 | OcHoBHBIE 3.1. IToaroroBka K BBIIOJIHEHUIO U 3aIUTE 2
3aKOHOMEPHOCTH J1a00PATOPHON PAOOTHI
MPOTEKAHUS 3.2. [ToaroroBka K TEOpUU AJis pEUICHUS
XUMUYECKHUX CUTYaITMOHHBIX 33]1a4
IIPOLIECCOB 3.3. KonrtaktHas BHeayauTopHas pabora
4 | PaBHOBecud B 4.1. I[ToaroroBka K BBITOJIHEHUIO U 3aIIUTE 2
pacTBopax nmabopaTopHO PabOTHI
3JIEKTPOJIUTOB 4.2. [Tonroroka k CAPC, BeInOIHSIEMOM Ha
3aHSATUU
4.3. [ToaroToBka K KOHTPOJILHOM padoTe 1
4.4. KoHTtakTHas BHeayauTOpHas pabora
5 | Ctpoenue 5.1. [ToaroToBka K 3aluTe J1a00paTOpPHOH pabOThI 2
BEIIESCTBA. 5.2. H3yyeHne TeopeTHIeCcKOro Kypca
buorennsie 5.3. IToaroroBka Kk KOMIBIOTEPHOMY TECTUPOBAHUIO
9JIEMEHTBI
6 | OcHOBBI 6.1. [ToaroToBka K BBITIOJIHEHUIO U 3AIIUTE 2
3JIEKTPOXUMHUH J1a00PATOPHON PAOOTHI
6.2. IToaroroska x CAPC, BeImoHsIEMOI Ha
3aHATUU
6.3. KoHrtakTHas BHeayauTOpHas pabora
7 | ®UBUKO-XUMUS 7.1. [ToaAroToBka K BHITTOJTHEHUIO U 3aIUTE 4
TTOBEPXHOCTHBIX nabopaTopHOM PabOTHI
SIBJICHUU B 7.2. IToaroroBka K T€CTUPOBAHUIO
Gbynxumnonuposanuu | 7.3. N3ydeHue TeopeTHYeCcKoro Marepualia
JKUBBIX CHCTEM 7.4. KonTakTHast BHeayAIMTOpHAs padoTa 1
8 | dusnko-xumMus 8.1. I[ToaroroBka K BBITOJIHEHUIO U 3aIUTE 3
JUCTICPCHBIX CUCTEM J1a00paTOPHOM PaOOTHI
B 8.2. [ToaroTroBKa K TECTUPOBAHUIO
(GyHKIMOHMpOBaHUH | 8.3. W3ydyeHne TeopeTHuecKoro MaTepuaia
JKUBBIX CHCTEM 8.4. KoHTakTHas BHeayAuTOpHas padbora 1
9 | buonornuecku 9.1. M3y4yeHne TeopeTHYecKOTro MaTepruaia 3
akTuBHEIE BMC 9.2. IToaroToBka K KOHTPOJILHOM paboTe 2
9.3. KonTakTHas BHeayAMTOpHAs paboTa 1
HTOroBoE 3aHsATHE 1




HUTOTI'O yacoB B cemecrtpe: 24

5. HEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHEYEHMSI JJI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA 1TO JAUCHUITVIMHE

5.1. MeTtoanuyeckune ykasaHus JAJIs1 NOATOTOBKH CTYACHTOB K JIEKIIHOHHBIM 3aHATHAM

B Xxome INeKIMOHHBIX 3aHATHA BECTH KOHCIIEKTHPOBAHHME YYEOHOro MaTepuarna.
XenarenbHo OCTaBUTH B pabOYMX KOHCIIEKTaX IIOJS, HAa KOTOPBIX JefnaThb IOMETKH U3
peKOMeHHOBaHHOﬁ JUTEPATYpPhI, AOMOJHAIOIMIMEC MaTCpHall npocnymaHHoﬁ JICKIITMH, a TaKXeE
HOJYEPKHUBAIOIINE 0CO0YI0 BaXKHOCTh T€X WM MHBIX TEOPETUYECKHUX MOJI0KEHUH.

3amaBaTh TPEMOJABATENI0 YTOYHSIONINE BOMPOCH C LENBI0 YSICHEHHS TEOPETUYECKHX
NOJIOKEHUH, pa3pelleHus] CIOPHBIX CUTyaluil. B Xome MOAroTOBKM K CEeMHMHapaM M3Y4HTh
OCHOBHYIO JIUTEPATYpPY, O3HAKOMHUTBCS C JOMOJHUTEIBHOM JmMTepaTypoi. Ilpm sTtom yuecTs
peKOMEHJALMU TpernojaBaTeNis U TpeboBaHHs y4yeOHOW mporpammsbl. [lopaGaThiBaTh CBOM
KOHCIICKT JICKIUH, ACjad B HEM COOTBCTCTBYIOIIUC 3allMCHU W3 JIUTCPATYPHI, peKOMeHI[OBaHHOﬁ
npernojaBaTeseM U NpeayCMOTPEHHON yueOHOM mporpaMMoii.

BaxxapIM KPpUTCpHUEM B pa60Te C JICKHUOHHBIM MAaTCpHaJIOM ABJIACTCA MOATrOTOBKA
CTYACHTOB K CO3HATEJIbHOMY BOCIPUATHIO IpernoaaBaeMoro marepuana. [Ipu moaroroske
CTYJEHTa K JEKUUU HEOOXOAUMO, BO-TIEPBBIX, NCUXOJIOIMUYECKH HACTPOUTHCS Ha 3Ty padoTy,
0CO3HaThb HEOOXOJAWMOCTh €€ CHUCTEMAaTHYECKOro BBIMOJHEHUS. Bo-BTOpBIX, HEOOXOIUMO
BBIIIOJTHEHHUE HOSH&B&TCJ’[BHO-HPaKTHqCCKOﬁ ACATCIIBHOCTH HAKAHYHC JICKIHUHU (HpOCManI/IBaHI/IG
3anuceil mpeapLayIeil JeKIUHU A1 BOCCTAHOBJICHHS B MaMSATH paHee M3yYE€HHOIO MaTepuana;
O3HAKOMJICHHE C 3aJaHWsIMH JUISI CAMOCTOSITENIbHOW pa®oThl, BKIIOYEHHBIMH B TIPOTPaMMY,
nojnoop nureparypsl) [loaroroBka K JeKIMM MOOMIM3YET CTYJEHTAa Ha TBOPUYECKYIO PadoTy,
T'JIaBHBIMH B KOTOpOI\/’I ABJIAIOTCA YMCHUSA CJIyIIaTb, BOCIPUHUMATDL, 3alIMChIBATD.

3anucelBaHuE JIEKIMU — TBOPYECKHUH mpolecc. 3amuch JIEKIUH KpaiiHe BaKHA. OTO
MIO3BOJISIET HAJOJITO COXPAHUTh OCHOBHBIC TOJIOKEHUS JIEKIIMU; CIIOCOOCTBYET MO KaHUIO
BHUMAaHHUS; CIIOCOOCTBYET JIydllleMy 3aloMUHaHus Marepuana. [ng spdextuBHON paboThl €
JICKOMOHHBIM MaTcpuajioMm HCO6XOI[I/IMO 33(1)I/IKCI/IpOBaTB Ha3BaHUE TEMBI, IIaH JIEKIIUU H
pEeKOMeH/I0BaHHyI0 JuTepatypy. Ilocie sToro mpuctynaTh K 3amHMcH cojepxaHus Jekiuuu. B
O(i)OpMJ'IeHI/II/I KOHCIICKTa JICKIIMKM BaXHBIM MOMCHTOM SABJISACTCA HGO6XOJII/IMOCTI) OCTaBJIATH
HOJIsl, KOTOpble TOTPeOyIoTCs AN Mocienyroule padoTbl HaJ| JIEKIMOHHBIM MaTepHAIIOM.
3aBepuIaronIMM JITallOM CaMOCTOATENbHON paboThl Haa JIeKIMel sBisercs o0paboTka,
3aKpeIruieHue 1 yriryOjaeHne 3HaHui 1o TeMe.

5.2. MeToanyeckue yKazaHus JJisl MOATOTOBKHU CTY/IEHTOB K J1a00pPaTOPHBIM 3aHATUSIM

Ha mepBoM 3aHSATHHM TPOBOJUTCS WHCTPYKTaX IO TEXHUKE OE30MacHOCTH pPadOThI C
XUMHUYECKIMH PEaKTHBAMHU, ITOCYI0H U J1abOpaTOPHBIM 000PYI0BaHUEM

[ToxroToBka K 1aOOPaTOPHBIM 3aHATHIM M IMPAKTHKYMaM HOCHUT Pa3IMYHBIN XapaKTep, KaK
[0 COJEpP)KaHHI0, TaK M MO CIOXKHOCTM HcnonHeHusd. OmnucaHue J1abopaTOpHBIX padboT
NPEJCTAaBICHO B yYEOHO-METOIUYECKOM IMOCOOMU JUIsl CTYJACHTOB | Kypca CHEeNUaIbHOCTH
31.05.01 «Jleuebnoe memo» (3). Ilepem 3aHsTHEM OOydaromuecss IOHKHBI O3HAKOMHUTBCS C
CoJiepKaHUEM JIA0OPaTOPHON pabOTHI.

Lenpro mabopaTopHO pabOTHI SIBISETCS 0000INEHHE, CHCTEMAaTH3alus, yriayOJeHue W
3aKpEIUICHUE TMIOJIyYCHHBIX TEOPETHYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM, a TaKxke
npruoOpeTeHre HaBBIKOB IO paboTe ¢ XMMHYECKOW IMOCYAOH, 000pYyAOBAaHHEM M IPOBEICHHE
y4eOHOIM HCCIIe0BATEILCKOM PabOTHI.

MHorue nabopaTopHble 3aHATUS TPEOYIOT MCCIENOBATEIbCKOW pabOThl, H3yYEHUS
JIOTIOJTHUTEIIBHOM JinTepaTypbl. [lepen HawaaoM paboOThl OOyYAOLIMICS JTODKEH OTBETUTHh Ha



KOHTPOJIbHBIE BOIPOCHI MpenojaBatens. llpu HEyJOBIETBOPUTENIBHBIX OTBETaX OH HE
JIOTTYCKaeTCs K MPOBEJICHHUIO JIabopaTopHOi padoThl. [lociie BrimoHEHUS 1a00paTOPHOIT pabOTHI
oOyyaromuiicss TODKeH ee O(QOpMUTh B CIELMANBHOM TeTpanu Uil J1abopaTopHBIX padoT,
HamucaTh BCe YpaBHEHHMsI, pacueThl (eciid TpeOyroTCs) U CAENaTh BBIBOIBI.

3ammra J1abOpaTopHBIX padOT TMpeanoyiaraeT cobecepoBaHHE C IPErnojaBaTesieM 1o
BOIIPOCAM, IPUBEJICHHBIM B TMIPAKTUKYMeE I10 3TOW TeMe U JIOJDKHA MPOMCXOIUTh, KaK MPaBUIlo, B
4ackl, OTBEJICHHbIE Ha JabopaTopHble 3aHATHA. CTyIEeHT MOXET ObITh AOMYILIEH K CleAyIomien
nabopaTopHOM paboTe TOABRKO B TOM Ciydae, €ClMd y HEro He 3allHWIIeHO He Ooree IByX
OpeabLAyIIHUX paboT.

5.3. MeToan4eckne yKa3aHHs 110 CAMOCTOATEJIHLHOH padoTe 00y4aromuxcs

PexomeHytoTCs ClieAyIoe BUAbl CAMOCTOSTEIbHON pabOThI:
- pabora C JEKIMOHHBIM MaTEpHaIOM, IpeayCMaTpUBAIONIas MPOPaOOTKYy KOHCIIEKTa
JeKIMHA U y4eOHOH TuTepaTyphl;
- MOUCK (Moa00p) U 0030p JAUTEPATYPHl M AJIEKTPOHHBIX MCTOYHHUKOB HMH(OpMANIUU TIO

Kypcy;

- IOATOTOBKA K JJAOOpaTOpHBIM paboTaM U 3auuTe JabopaTopHbIX paldoT;

- TMOAroToBKa K Tekymemy (tectupoBanHue, CAPO, KoHTpojibHbIE paboOTBl) H
MIPOMEKYTOYHOMY KOHTPOJIIO (3a4eTy).

IloaroroBka K TeKyleMy KOHTPOJIKO
Texymmii KOHTPOJb — 3TO pEryJjsipHas NMPOBEpKAa YCBOCHHs y4yeOHOro maTepuaia Ha

MPOTAKCHUUN CEMECTPA. K ero JOCTOMHCTBAM OTHOCHUTCA CUCTEMATUYHOCTD, MOCTOSHHBIN MOHUTOPHUHT
Ka4ucCTBa 06yquH;1, a TaK’KC BO3MOKHOCTD OLICHKU YCIICBACMOCTHU 06yT-IaIOH_II/IXC$I.

Texymmii KOHTpPOJIb OCYILECTBIISIETCS IPEMNOAABATENEM B IPOLECCE IPOBEACHUS
NPAaKTUYECKUX 3aHATHI B X0JIe YCTHOTO OIpOca 00yYaroMXCsl, a TAK)KE BBIMOIHEHUS TECTOBBIX
3a/laHui U (WIK) pellieHus 3a1ay.

[ToaroroBka K TeKyIieMy KOHTPOJIIO BKITIFOUAET 2 3Tara:

1- 1 — OpraHM3aIMOHHbIN;
2- ¥ - 3aKpeIIeHue U yriTyOJIeHue TeOPETUIECKUX 3HAHUH.
Ha mepBom srtame oOydJaronuiicsi TUIAaHUPYET CBOK CaMOCTOSITENIbHYIO paloTy, KOTopast

BKJIFOYACT:

- YSCHEHHE 33J[aHHsl Ha CAMOCTOSITEIIbHYIO PaboTy;

- noA0op y4eOHO! 1 Hay4HOM JINTEpaTyphbl;

- COCTaBJICHUE IUIaHAa pabOThl, B KOTOPOM ONPENENAIOTCS OCHOBHBIC ITYHKTHI
MPEACTOSIIEHTTOATOTOBKH.

Bropoii 3Tan BKIIOYaeT HEMOCPECTBEHHYIO MOATOTOBKY OOYYaroIlerocss K TEKyIleMy

KOHTpOJII0. [ToIroToBKa MPOBOAUTCS B XOJIE CAMOCTOATENBHOM paboThl 00YYAIOIIUXCS U BKIIIOYACT B
ce0s TOBTOPEHKE POMICHHOTO MaTepuaa 1o BOIpocaM Ipe/ICTOsIIEro omnpoca. [loMrumMo ocHOBHOTO
MaTepuaia 00y4aroluiicsl JOHKEH U3YUUTh JONOJHUTENbHYIO YUEOHYI0 U HAY4HYIO JIMTEpaTypy
U UHpOpMalMI0O IO TeMme, B TOM 4HCIEe C Hcnoib3oBaHueM WHrtepHeT-pecypcoB. Ompoc
IPE/NoIaraeTyCTHbIN OTBET 00yYarollerocss Ha OAUH OCHOBHOM U HECKOJIBKO JIOMOJHUTEIbHBIX
BOIIPOCOB IPENOIABATEIIS.

3akaH4YnBaTh MMOATOTOBKY CJICAYCT COCTABJICHHUEM IIJIaHA (KOHCHCKT&) o u3ydyacMomMy
MaTtepualily (BOHpOC}’). DTO MO3BOJISICT COCTABUTh KOHIOCHTPUPOBAHHOC, CIKATOC IMPECACTABICHUC 110



u3yyaeMbIM BorpocaMm. IIpu HeoOxomumocTH cienyer oOpamarbes 3a KOHCYJbTAlMed K
npernoaaBarento. Vs Ha KOHCYIbTAINI0, HEOOXOIMMO XOPOIIO MPOaAyMaTh BOMPOCH], KOTOPHIS
TPEOYIOT pa3bsICHEHUS.

IoaroroBka K NpoMeKyTOYHOMN aTTECTALMH.
[Tpu moAroTOBKE K MPOMEKYTOUHON aTTeCTallMHU 11e1eco00pa3Ho:
) BHHMATEJIBHO U3YUYUTh IEPEYEHb BOIPOCOB M ONPENEINTh, B KAKUX MCTOYHHKAX
HAXOJIATCS CBEICHUSA, HEOOXOMMBIE JIISl OTBETA HA HHUX;
BHHUMATEJIBHO IIPOYUTATh PEKOMEHOBAaHHYIO JINTEPATYPY;
COCTaBUTh KPaTKHE KOHCIIEKTHI OTBETOB (TIJIaHbI OTBETOB).

IHoaroroBka kK KOHTPOJIBLHOI padoTe

[Ipy moAroToBke K KOHTPOJIbHOM padoTe HEOOXOIMMO MOBTOPUTH BECh MaTepuai IO
TeMe, 110 KOTOPOU MPEICTOUT MUCATh KOHTPOJIbHYIO paboTy.

JUig yduiero 3aliOMUHAaHMSI MOYKHO BBINHCATh c€0€ OCHOBHBIE MOJIOKEHMS WIIM TE€3UChI
KQXKIOro MyHKTa HM3y4aeMod TeMmbl. PekoMeHayeTcs OTpeneTupoBaTh BHI pabOThl, KOTOpas
OyZIeT mpeagoKeHa s MPOBEPKU 3HAHUM — MpopeniaTh CX0XKHUE 3a1a4d, COCTaBUTh OTBETHI Ha
BONPOCHL. PekoMeHayeTcss HaUMHATh MOATOTOBKY K KOHTPOJIBHBIM paboTaM 3apaHee, U, B cliydae
BO3HUKHOBEHUS HESICHBIX MOMEHTOB, 00paIiaThcs 3a pa3bsICHEHUSIMH K MPEN01aBaTeNIo.

Jlyurieit moAroTOBKOM K KOHTPOJIBHBIM paboTaM SBISETCS aKkTUBHAs paboTa Ha 3aHATHAX
(BHUMATENbHOE MPOCIYLUIMBAHUE U TILATEIbHOE KOHCIIEKTUPOBAHUE JIEKIUI, aKTUBHOE y4acTHe
B IPAKTHUYECKUX 3aHATHUSX) U PEryJsipHOE MOBTOPEHHE MaTepuaia W BBHIMOJIHEHHE JOMAITHHX
3amannii. B TakoM ciyudae TpeOyercs MHHHMallbHas MOJTOTOBKAa K KOHTPOJIBHBIM paboTam,
3aKJIIOYAIONIASACS B TOBTOPEHHUH U 3aKPEIUJICHUH YK€ OCBOCHHOTO MaTepHuaa.

MeTtoauyeckue peKOMeHAAlMHU K MOATr0TOBKE K TECTHPOBAHUIO

B coBpemeHHOM 00pazoBaTelbHOM MpOIECCe TECTHPOBaHHE Kak HOBas (hopMa OLIEHKH
3HAaHUI 3aHMMaET BaXKHOE MECTO U TpeOyeT cepbe3HOTro K cebe oTHomenus. Llens TectupoBanmii
B X0JIe y4eOHOTr0 MpoIecca COCTOUT HE TOJIBKO B CHCTEMaTHUYECKOM KOHTpPOJIE 3a 3HAaHHEM, HO U
B pa3BUTHH YMEHHUsS CTYICHTOB BBIJIENATH, aHAIW3UPOBaTh U 0000mare Hamboiee
CYILLIECTBEHHBIC CBS3H, MPHU3HAKW U MPUHIUIBI Pa3HBIX HCTOPUYECKUX SIBICHUN U MPOIIECCOB.
OOHOBPEMEHHO TECTHl  CIIOCOOCTBYIOT — Pa3BUTHIO TBOPYECKOTO  MBIIUICHUS, YMEHHIO
CaMOCTOSITENILHO JIOKAJIU30BAaTh U COOTHOCUTH MCTOPUYECKHUE SIBIICHUS U MPOIIECCHl BO BPEMEHU
Y IIPOCTPAHCTBE.

Kak u mo6as apyras ¢popma MoAroToBKH K KOHTPOJIIO 3HAHUNA, TECTUPOBAHUE UMEET Psijl
0COOEHHOCTEH, 3HAaHHE KOTOPHIX TOMOTaeT YCHEIIHO BBIIOJHUTE TeCT. MOKHO J1aTh ClIeqyoIne
METOUYECKHE PEKOMEHIALINU:

 IIpexxne Bcero, ciieayeT BHUMATEIBHO WM3YYHTh CTPYKTYpY TecCTa, OLEHHTh 00BeM
BPEMEHH, BBIIEISEMOr0 Ha JAHHBIA TECT, YBHJIETh, KAKOTO THUIIA 33/JIaHUS B HEM COJEPIKATCA.
3TO MOMOXKET HACTPOUTHCA Ha paboTy.

e Jly4mie HauMHATH OTBEYATh HAa TE€ BOIPOCHI, B MPABUIBHOCTU PEIICHUS KOTOPBIX HET
COMHEHHUH, 10Ka HE OCTAHABIMBAsACh HA TEX, KOTOPbIE MOTYT BbI3BaTh JOJTHUE Pa3iyMbs. JDTO
MO3BOJIUT YCIIOKOUTHCSI U COCPEAOTOUNUTRLCS Ha BBIIIOJIHEHUHU 00Jiee TPYIHBIX BOIIPOCOB.

* OueHb BaXXHO BCErJa BHUMATEJIbHO UYMTATh 3aJaHMs 10 KOHIA, HE IBITAACH MOHATh
YCIIOBUSL IO TIEPBBIM CJIOBaM» WJIM BBIMOJHUB TOAOOHBIE 3aJaHUs B MPEAbLAYIINX
TECTUPOBAaHUAX. Takas CIHeIIKa HepeIKO MPHUBOAMUT K JOCAJHBIM OIMIMOKAM B CaMBIX JIETKUX
BOMpOCax.

* Ecnu Bbl He 3HaeTe oTBeTa Ha BONPOC WJIM HE YBEPEHbl B INPaBUIIBHOCTH, CIEAYET
MPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYThHCS.

« Kak mnpaBuio, 3agaHusg B TecTax HE CBSA3aHbl JPYr C JAPYrOM HENOCPEICTBEHHO,
MO3TOMY HEOOXOAMMO KOHIIGHTPHUPOBATHCS Ha JAaHHOM BOIIPOCE M HAXOIUTh pEIleHus,
HOJIXO/SIINE UMEHHO K HEMY.



* MHorue 3aaHus MOKHO OBICTpee pEeIInTh, €CIIM HE UCKATh Cpa3y MPaBUIIbHBIA BapUaHT
OTBETa, a TMOCJIEAOBATEIHPHO MCKIIFOYATh T€, KOTOPBIC SBHO HE MOIXOJAT. METOI HCKITFOUCHUS
MO3BOJISECT B UTOT'e CKOHIIEHTPUPOBATh BHUMAHKUE HA OJJHOM-JIBYX BEPOATHBIX BapHAHTAX.

d PaCC'-II/ITI)IBaTI) BBITIOJIHCHUC 33)13HHI71 HY)KHO BCErJa Tak, I-ITO6I-;I OCTAJIOCh BperI Ha
NpoOBepKy U MopaboTky (mpumepHo 1/3-1/4 3ammanupoBaHHOTO BpeMeHH). Torma BepOsITHOCTh
OIIMCOK CBOJUTCA K Hy.J'II-O U UMECTCA BpeMSI, qTO6I)I Ha6paTI) MaKCI/IMYM 6aJ'IJ'IOB Ha JICTKUX
3a/laHUSAX U COCPENOTOUYUTHCS Ha pEUIeHUH OoJiee TPYIHBIX, KOTOPHIE BHAyale MPHILIOCH
IIPOIYCTHUTb.

* [Iporecc yragpiBaHus MPaBUIBHBIX OTBETOB JKEJIATENFHO CBECTH K MUHHUMYMY, TaK KaK
9TO YpeBaTO TEM, YTO CTYJIEHT 3a0yJeT O TJaBHOM: YMEHHHU WCIIOJIb30BaTh HMMEIOIINECS
HAKOTUICHHBIE B y4eOHOM IpoIiecce 3HAHUS.

[Ipn moAroToBKe K TECTy HE CIEIyeT MPOCTO 3ay4yHuBaTh, HEOOXOAMMO MOHATH JIOTUKY
U3JI0KEHHOTO MaTepuaia. JDTOMY HEMalo CIIOCOOCTBYET COCTAaBJICHHE Pa3BEPHYTOTO IUIAHA,
Ta0JIMII, CXEM.

PaboTa ¢ KHHKHBIMH U J1€KTPOHHBIMH HCTOYHHKAMH

B npouecce moAroToBKy K MPaKTUYECKUM 3aHATHUSAM, CTYAEHTaM HE0OXOJUMO OOpaTHUTh

0co00e¢ BHUMaHHE Ha CAaMOCTOSATEILHOE M3yUYCHHE PEKOMEHIOBAHHON Yy4eOHO-METOAMYECKOM (a
TaKXe HAYYHOH M MOIYJIIPHOM ) JTUTEPATYPHI.

CamocrosrenbHas paboTa ¢ yueOHUKaMH, y4eOHbIMU ITOCOOUSMHU, HAYYHOM, CLIPaBOYHON
U TONYJSIpHOW JMTEpaTypod, MaTepuajaMM MEepUOoJWYecKUX wu3gaHuii u HuHTepHera,
CTaTUCTUYCCKUMHU JaHHBIMH SABJISACTCA Haunboee B(I)(beKTI/IBHBIM MCTOAOM IIOJIYUCHUA 3HaHI/II\/'I,
MO3BOJISIET 3HAYMTEIBHO AKTHBH3MPOBATH MpPOIECC OBJIAACHUS WH(POpManuei, crocoOCTByeT
Oonee TIIyOOKOMY YCBOGHHIO H3y4aeMOro marepuaia, (GpopMupyeT y oOydarommuxcs CBOE
OTHOIIIEHHE K KOHKPETHOM Ipobiieme.

Bbonee riiy6okoMy pacKpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIONOJHUTEIBHOMN
JUTEPaTypoil, PEKOMEHJIOBAHHOW MpemnojaBaTesieM IO KaXxIOoM TeMe CEMHUHApCKOro WIN
MPAKTHYECKOrO 3aHSATHUS, YTO MO3BOJIAET CTYACHTaM NpPOSBUTH CBOK HMHIUBUAYaJbHOCTH B
paMKax BBICTYIUICHUS] Ha JAHHBIX 3aHATHUSX, BBIABUThH IIUPOKUNA CIIEKTP MHEHUM 0 U3ydaeMou
npoobieme.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne Be
Ne | cem . ero
Buabl yueOHoii padoThI Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH ya
n/m | ecr co
pa B
1 2 3 4 5
1. I Jlexyusa «PacTBOpBD) MynbTUMEAUMHbBIE U TEIEKOMMYHUKALMOHHbIE | 2
TEXHOJOTHUHI
2. Jlexyus « Inemenmul MynbTuMEAUMHbBIE U TEIEKOMMYHUKALMOHHbIE | 2
XUMu4eckou TEXHOJIOTHH
MePMOOUHAMUKY U
OUOIHEepeeMUKU»
3. Jlabopamopnas paboma 2. | yueOHO-UCCIeNOBaTeNIbcKasi paboTa crynaeHTa | /
(YUPC)
4. Jlabopamopnas paboma 3. | yaeOHO-HUCCIeNOBaTEeNIbCKasi paboTa crynmeHTa | /
(YUPC)
3. Jlabopamopnas paboma 4. yueOHo-HccnenoBaTenbckas pabora cTyzaeHTta | [
(YUPC)
6. Jlabopamopnas paboma 5. | yueOHO-HCCIIeIOBaTENbCKAas padoTa cryAeHTa | [
(YUPC)
7. Jlabopamopnas paboma 6. | yaeOHO-HCCIIeIOBAaTENbCKass padoTa cryAeHTa | /
(YUPC)
8. Jlabopamopnas paboma 7. | yaeOHO-HCCIIeIOBAaTENbCKass padoTra cryAeHTa | [
(YUPC)
9. Jlabopamopnas paboma 8. | yueOHO-HCCIIeIOBaTENbCKass paboTra cryaeHTa | [
(YUPC)
10. Jlabopamopnas paboma 9. | yaeOHO-HCCIIeIOBaTENbCKass padoTra cryaeHTa | 1

(YHUPC)
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7. YHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHUE JUCHUIIJIMHBI

7.1. IlepeyeHb OCHOBHOM U IOTIOJHUTEIbHOI y4eOHOM JIUTEpaTypPbl

CnHCcoOK OCHOBHOI JIMTEPaTyphI

1. | Cemenog, 1. H. Xumus : yueObnuk ais By3os / W. H. Cemenos, U. JI. IlepdunoBa. — CaHKT-
[erepOypr : XUMU3JAT, 2022. — 656 c. — ISBN 978-5-93808-389-9. — Tekcr : 251eKTpOHHBIH //
ITudposoii odbpazoBarensusiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122441.html . — Pexxum mocTyna: Ajis aBTOPU3HP. MOJIH30BaTEICH

2. | Kosanp, 0. H. Xumus. JIabopaTopHslit mpakTukyM : yaebHoe mocodue / F0. H. Kosais, A. B.
Bacunees, JI. B. KonnpareeBa. — JKenesnoropek : Cubupckas nmoskapHo-cracarenbHas akagemus [ TIC
MYC Poccumn, 2022. — 160 ¢. — Texcr : anexTponHslii // Lludpooii odpazoBarensHbiil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/123100.html . — Pesxxum moctyma: s
aBTOPH3HP. MMOJIb30BATENCH

3. | TrokaBkuna, H.A. Buooprannueckas xumus : yueonuk / H.A . TrokaBkuna, }0.U1. Baykos, C.03.
3ypabsiH.- Mocksa : TDOTAP — Menuna,2023.- 416 c.: wi. ISBN 978-5-9704-7209-5 .Tekcr:
HEMOCPEACTBEHHBIN.

CrnMcoK 10NO0JTHUTELHOM JTUTepaTyphl

2. | Ocumora, O. B. buoopranunyeckas xumus : yueoHoe nmocooue / O. B. Ocumosa, A. B. lllyctos. — 2-¢
n3n. — Caparos : Hayuynas xuura, 2019. — 367 ¢c. — ISBN 978-5-9758-1886-7. — TekcT :
anektpouHbIi // [{udposoii oopazoBatenbHblil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81002.html . — Pexwm qocTyma: Juist aBTOPU3UP. MOJIE30BATEIICH

3. | ®usnyeckas xuMus : MeToaudeckue ykasanus / cocraButenn O. A. bratoBa. — Camapa : Camapckuit
TOCYJapcTBEHHBIN Texuudeckuii yausepcuret, 9bC ACB, 2021. — 86 c¢. — TekcT : 371eKTpOHHBIH //
ITudposoii obpazoBarenshsiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/111734.html . — Pexxum gocTyna: [Jjis aBTOPU3HP. MOJIb30BATEICH

7.2. NMepeyeHb pecypcoB MUHPOPMaLLUOHHO-TE/IEKOMMYHUKALMOHHOMN CeTU
«NHTEepHeT»

https://www.cochrane.org/ru/evidence - KokpeiiHoBckas Oubnuoreka
http://elibrary.ru - Hayunas snektponHas 6ubimnoTeka.

7.3. UngopManoHHbIe TEXHOJIOTHH, JULEH3MOHHOE IPOrPAaMMHOe o0ecriedeHue

JInmeH3noHHOE MporpaMMHOE 00ECIICUCHUE PeKBU3HUTHI THIICH3HI/ JOTOBOPOB

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

Jlunensus 6eccpouHast

Antusupyc Dr.Web Desktop Security Suite | Jlutien3uoHHbI# cepTuhUKAT
Cpoxk nevictBus: ¢ 24.12.2024 no 25.12.2025

Koncynprant [lmoc Jorosop Ne 272-186/C-25-01 ot 30.01.2025 1.

[Tudposoii 06pa3oBaTeNbHBIN pecypc JInuensnonnslii goroop Ne 12873/25I1 ot

IPR SMART 02.07.2025 . Cpoxk gerictusi: ¢ 01.07.2025 r.
10 30.06.2026 .

becmnaraoe [10O
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHbI
8.1. TpeOoBaHus K ayIMTOPUAM (MIOMeELIEHUSM, MeCTaM) [IJIsl IPOBeleHUsl 3aHATHIl

1. YueOHasi ayauTopus 1Jisl IPOBeACHUS 3aHATHH JIEKIIHOHHOI0 THIIA.

VYuebHas ayIuTOpUs IJ1s1 IPOBEJICHHS 3aHATUI JIEKIIHOHHOTO THIIA.

O6opynoBaHue: KOMIUIEKT yueOHo mebenu Ha 90 mocagouyHbIX MECT, CTOJ yuuTens — |
mIT., Kadeapa HacTonbHas — 1 WT., cTya — 1 WT., JocKa MesoBast — 1 mT..

Texaudeckue cpeactBa oOydeHUs: mpoekTop «infocusy — 1 mT., HACTEHHBIA JKpaH
«smart» — lmr., Hoytoyk HP 15,6 — 1 mir.

2. YuyeOHasm ayauTopusi AJs TPOBeIeHHS TPAKTHYECKUX 3aHATHI, TPyNNOBBIX M
HHIUBHIYAJIbHBIX KOHCYJbTALMI, TEKYLIEr0 KOHTPOJISI U POMEKYTOYHOM aTTecTAlUM.

VYyeOHast ayiuTopus A5 IPOBEIACHHs Y4eOHbIX 3aHATUI

O6opynoBaHue: cToN ABYXTYMOOBBIH — 1 MIT., CTON JIaOOpaTOpHBIN (C MOJKOH) - 4 mIT.,
CTOJl yYEHWYEeCKHMH — 6 IT., CTyl MSITKMM — 2 MT., CTyJl ydeHH4yeckud- 12 mr., cTyn
KOMITbIOTEPHBIH — 1 1T., TaOypeT KpyTsumiics 1al. -13 mT., BEITsKKa JabopatopHast — 1 1mT.

VYyeOHast aytuTOpus AJisl IPOBEACHUs YUeOHbIX 3aHATUI

O6opynoBaHue: CTOJN IBYXTYMOOBBIH — 11IT., cTOJ 1a00paTOPHBIH(C MONKON) — 41T., CTOI
nabopatopHblil -12 mT., Tym6a BbIKaTHas — 9IIT., CTYJd MSATKUM — 2MT., TaOypeT KpyTsIuics
na6. — 20mT., Moiika 1abopaTtopHas ¢ Cymkoi — 11uT., BeITsDKKA j1a0. — 1T, KOK-2YXJ1 4.2 —
1 .

VYuebHas aytuTOpHs U1 IPOBEICHUS YUeOHBIX 3aHATHI

O6opynoBaHue: CTON JIBYXTyMOOBBbIN — 1mIT., cTON 1a00OpaTOpHBIA (C MOJIKONH) — 4mIT.,
cTon jnabopaTtopHblii (0e3 moiku) — lmT., CTyn MATKMM — 3IT., CTyn ydyeHHuYecKuil- lmrT.,
Tabyper nab. kpyTrsammiics — 16 mT., Moiika jJabopartopHas ¢ cymkod — lmT., mkad ans
nocyApl(CTeKno) — 2mT., mkap meraumueckuid — lmr., nuctumnstop JD-10 — lmr., Becs
ananutuyeckue, BJIP-200 — 1., Bechl 1a0.31eKTp. — 11IT., ey MygenbHas — 1.

VYuebHass ayauTopus A TNPOBENCHMUS Y4YeOHBIX 3aHATUN (yueOHas ayquTopus ajs
NPOBEICHUS 3aHITHI CEMHHAPCKOTO THIIA, KypCOBOTO TPOSKTHUPOBAHUS (BBITIOJTHEHNE KYPCOBBIX
paboT), rpPyNNOBBIX U MHAMBUAYAIBHBIX KOHCYJIBTAIMN, TEKYIIIETr0 KOHTPOJIS U IPOMEKYTOUHOM
aTTeCTallUH .

OO6opynoBaHue: CTON ABYXTYMOOBBIH — lMIT., cTON yueHHUYECKUil — 12mT., cTya MATKHMA
—3mT., CTyN yYeHHYecKuit — 1 7mrt.,mKad s KHur — 11mT., Jocka yuyeOnas — 1mT.

TexHuueckue cpelncTBa 0OyYEHUS:IEPEHOCHONW 5KpaH HACTEHHbIM pyJIOHHBIH tm 80
200*200 - 1 mT., HoyTOYK hp 15,6 - 1 mT., MmynsTuMeana—tpoektop Epson Y5X 400 - 1 mT.

3. llomenienue 1jisi CAMOCTOSITEIbHOM PadoOThI.
DJIeKTPOHHBIN ynTaAbHbIN 321 (BULI)
KommieKT npoeKIMOHHbIN, MYJbTUMEIUWHBIA MHTEPAKTUBHBIN: HHTEPAKTUBHAS J0CKA ,
IPOEKTOp , YHUBEPCAIbHOE HACTEHHOE KperuieHue. [lepconanbHblil KOMIbIOTEP-MOHOOIIOK -18
mT. [lepconanpHbIil KOMOBIOTEP — 1 TIT.
Croubl Ha 1 pabouee mecto — 20 1mt. Crosbl Ha 2 padounx mecta — 9 mrt. Crynbst — 38mr.
M®VY —2 mr.
Yuransubii 3a;0(bUL)
Crounbl Ha 2 pabounx mecta — 12 mwt. Ctynes — 24 mr.
Otaen o6cay:xuBanus nedyaTubivu usnanusivu (BUILL)
KoMIIeKT NmpoeKIMOHHBIN, MYyJIbTUMEAUMHBIN 000pYyI0BaHHE:
OkpaH HacteHHbIH. [IpoexTop. HoyTOyk.



Pa6oune ctonbl Ha 1 mecto — 21 mt. CTynbs — 55 mrT.

Crnenmanu3upoBaHHasi MeOeb (CTONBI U CTyJbs): Paboune ctomsl Ha 1 mecTo — 24 mit. CTymbs
— 24 wr.

KomrmbroTepHas TeXHUKA ¢ BO3MOXKHOCTBIO MOAKIIOUEeHUS K ceTu «IHTepHeT» 1 obecrieueHueM
JIOCTYTIA B 3JIEKTPOHHYIO HH(OpMaIIMOHHO-00pa3oBartesbHyto cpexy PI'BOY BO
«CeBKaBI'A»: Ilepconanbhblif kommbtorep — lmT. Ckanep — 1 mr. MOY — 1 mir.
JIEKTPOHHBIN YUTAJIBHBIN 3271

Crieunanu3upoBaHHasi MeOesb (CTOMBI U CTYJIbs): KOMIIBIOTEPHBIN cTOA — 20 mIT.,
YYEHUYECKUH CTOIM - 14 1T, cTynbst — 47 1IT., CTOJI PyKOBOAMUTENS CO CIUKEPOM - | 1T,
JIBYXTYMOOBBIH cToJ -2 mIT. KoMIbIOTEpHASI TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUS K CETH
«MHTepHeT» M 0obecnieueHrueM JOCTYIa B 3JEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO
cpeny ®I'BOY BO «CKI'A»: MoHOOOK - 18 mmT. , [lepconanbublit komnbiotep -1 mr. MOY —
2 wr.

YuTajabHbI 321

Crnenuanu3upoBaHHas MeOeb (CTONBI U CTYJbs): YYeHUYECKHH cTo - 12 T, cTynbs — 24 mr.,
KapToTeKa - 2 T, mKad *KeIe3HbIH -1 MT., CTeJUTaK BHICTABOYHBIN - 1 1IT.

8.2. TpeboBaHuA K 060pyaoBaHUIO pabounx MecT npenogaBatesis U 06y4aroLWmMxcs

1. Pabouyee mecto npenoaaBaTesi, OCHAIICHHOC KOMIIBFOTEPOM € JOCTYIIOM B UHTCPHCT.

2. Paboume Mecra 00yd4arommxcsi, OCHAIIEHHOE KOMIIBIOTEPOM C JOCTYIOM B HHTEPHET,
npeaHa3HaYeHHbIE A7l paboThl B IU(PPOBOM 00pa3oBaTEIHLHOM pecypce.

8.3. TpeGoBaHus K cIeHAJIN3NPOBAHHOMY 000PYI0BAHMIO
Her.



9. OCOBEHHOCTH PEAJIM3ALIMU JUCHUIIJIMHBI V1A UHBAJIUAOB U JINIL C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMM 31I0POBbSA

s obecriedeHnsi 0Opa3oBaHWs WHBAIHIOB M OOYyYalONIMXCS C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOpPOBbsI pa3palaThiBaeTcsi (B cliydae HEOOXOJUMOCTH) aJanTHpPOBaHHAs
oOpa3oBaTenbHasl MporpamMma, WHIWBUIYaIbHBI Y4EOHBIN IUTAH C y4eTOM OCOOEHHOCTEW HX
NMCUXO(U3UUECKOTO  Pa3BUTHS W COCTOSHUS ~ 370POBbS, B  YaCTHOCTH MPUMEHSIETCS
WHAMBUIYAIBHBI TOIX0J K OCBOSHHUIO MUCIUIUIMHBI, WHIWBUIYyalbHbIC 3aJaHus: pedeparsl,
MUCbMEHHBIE Pa0OTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHI M JUAJIOTH, WHIWBHIyaTbHBIC
KOHCYJIbTAaIlMHM, WCIOJIb30BaHUE JUKTOGPOHA ¥ JPYrHX 3aMUCBHIBAIOIIMX CPEACTB s
BOCIIPOM3BEICHUS JIEKIIMOHHOTO ¥ CEMUHAPCKOr0 MaTepuraa.

B umemsx oOecriedeHuss O0OydYarOIIMXCS WHBAIMIOB U JIMI C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMM ~ 3/10pOBbsSI  KOMIUIEKTyeTcss (OHJI OCHOBHOM ydeOHOW JuTepaTypou,
aJaNTHPOBAHHON K OTPAaHMYEHUIO ODIIEKTPOHHBIX O00pa30BaTENbHBIX PECYPCOB, TOCTYN K
KOTOpbIM opranuzoBan B BUIl Axamemun. B OubnuoTexke mpOBOIATCS WHIWBUIYATbHBIC
KOHCYJIbTALIMU JUIsl JTAHHOM KaTeropuu IOJIb30BaTENE, OKa3bIBAECTCs IOMOILb B PETUCTPALIMU U
WCIIOJIb30BAHUU CETEBBIX W  JIOKAJTBHBIX  AJICKTPOHHBIX  0Opa30BATENBHBIX  PECYpPCOB,
IIPEAOCTABIIAIOTCS MECTA B UUTAIIBHOM 3aJI€.



Ipunoxenne 1.

®OH/I OHEHOYHBLIX CPEJICTB

MO TUCHUATIIMHE Xumus



1. MACHHOPT ®OHJAA OHEHOYHBLIX CPEJACTB
O YYEFHOU JUCIHUATIIIMHE «XUMMUSI»

1. Komnerenunu, gopmMupyembie B pouecce n3y4eHusl I CHUTITAHbBI

HNunexc DopMyTHPOBKA KOMIIETCHMH

YK-I1. CriocobeH OCyIIeCTBIATh KpUTHYECKHI aHaIu3 MPOOIEMHBIX CUTyalui
Ha OCHOBE CHCTEMHOTO TIOAXO0/a, BBIPA0aThIBaTh CTPATETHIO ACHCTBHI.

2. Jranbl GOpMHUPOBAHNUS KOMIIETEHIMHU B MPoLecce 0CBOCHUS THCHUILINHBI

OcHOBHBIMU  3TanaMu  (OPMHUPOBAHMS YKa3aHHBIX KOMIIETEHIMH TNpU HU3yYeHHUH
CTYACHTAaMH JUCIUILTAHBI SBISIOTCS TOCIEI0BATEIBHOE U3yUSHHE COMEPIKATENFHO CBSI3aHHBIX
MeXIy cobolt pa3nenoB (TeM) ydeOHBIX 3aHATHHA. V3yueHue Kaxkaoro paszzaena (TeMbl)
MIpearoaraeT OBIaeHHEe CTYJeHTaMU HEOOXOIUMBIMU KOMITETEHIIUAMU. Pe3ynbpTar aTTectanun
CTY/ICHTOB Ha Pa3IMYHBIX 3Tanax (OPMUPOBAHUS KOMIICTEHIIMI MTOKAa3bIBAET YPOBEHb OCBOCHHUS
KOMIIETEHINH CTYICHTaMHU.

OtanHOCTh (POPMUPOBAHUS KOMIIETCHIMH MpPSIMO CBsi3aHA C MECTOM JTUCLMIUIMHBI B
00pa30BaTeNIbHOI porpamMme.

3. Iloka3aTesn, KpUTEPHUH H CPeICTBAa OLEHHUBAHUS KOMIleTeHIUi, GopMHupyeMbIX B
npoiuecce U3y4eHus AUCHUITHHBI «XUMUD)

Pa3znennl (TeMbl) TUCUMILIHHBI dopmMupyembie
KOMIIeTEeHIIUU (KO/bI)
YK-1

Ilens u 3amaun Kypca. BBeJeHuE B 00IIYIO XUMHIO +
PacTtBOpHI +
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX +
MIPOIIECCOB

PaBHOBecHs B pacTBOpax 3JIEKTPOJIUTOB +
Crpoenue BemiecTBa. bUOreHHbIe 2JIEMEHTBI +
OCHOBBI BJICKTPOXUMHHU +
DOU3UKO-XUMUSI MMOBEPXHOCTHBIX SIBJICHU I B +
(YHKIIMOHUPOBAHUH KUBBIX CHCTEM

DOUBUKO-XUMHS JUCTIEPCHBIX CHCTEM B +
(YHKIIMOHUPOBAHUH KHUBBIX CHCTEM

buonornyecku aKTHUBHBIC BBICOKOMOJIEKYJISIPHBIE +

BCIICCTBA




3. [loka3zaTtesiu, KpUTEPHH U CPEICTBA OLleHUBAHHUS KOMIIeTeHIUi, (POPMUPYEeMBbIX B IpoLecce H3y4YeHHs TUCIUIIIMHBI

YK-1 CriocobeH ocymecTBIsATh MOMCK, KPUTHYECKUI aHAIN3 U CHHTE3 UHPOPMALIUH, TPUMEHSATh CUCTEMHBIN MOJIXO JUIsl PELICHUS TIOCTaBICHHBIX 3a/1a4.

7 [ —— Kpurepuu oueHuBaHusi pe3yJibTaToB 00y4YeHust CpencrBa OLICHUBAHMA
L(OCTmKeHEﬂ pe3yJabTATOB 00YUeHHs
HEYIOBJICTBOPUTEIBHO | YAOBJETBOPUTEIbHO XOpOoILIO0 OTJIMYHO Tekymmit [TpomexxyTouHas
KOMIIEeTeHIINH
KOHTPOJIb aTTecTanus
YK -1.1. 3naer He 3HAET Tteoputo | YactuaHo 3HaeT | 3HaeT Teopuro | JleMoHCTpUpyeT TECTOBBIN 3aueT ¢ OLEHKOMI
TCOPHIO CUCTCMHOI'O | CHCTEMHOIO MOJX0/1a; | TEOPUI0  CUCTEMHOIO | CHCTEMHOIO MOAXO0Ja; | MpeKpacHoe  3HaHue | KOHTPOJb,
11oaXonAa, MOCIIEIOBATENbHOCTh U | OAXOMA; H0C/IEI0BATENBLHOCTh | TEOPHMU  CHUCTeMHoro | KCHC-3a/adH,
MOCJIEI0BATEIBbHOCTh KOJUIOKBUYM,
TpeOoBaHUs K | MOCIEeNOBaTeIbHOCTh | U TpeOoBaHHsS K | MOAXOAA;
1 TpeOOBaHUS K 5 JTOKJIa/IbI
TBJICHU u T BaHHUS K TBJICHU MOCJIeI0BATEIbHOCTh
OCYIIECTBICHHUTO OCYILECTBIICHUIO pedo OCYILLECTBIICHUIO OCJIEI0BATEIbHOC
HOMCKOBOI 1 IIOUCKOBOU U | OCYIIECTBICHUIO MMOMCKOBOM u|u TpeboBaHUA K
AHATTUTUYECKOH aHAJIUTUYECKOU IIOHUCKOBOH U | aHaJIUTHYECKOU OCYIIECTBJICHUIO
JEATEIbHOCTH JUIst NeSITEbHOCTH JUTSL | aHAJTUTUYECKOMN JIeATEeILHOCTH JUISL | TIOUCKOBOM u
pelIeHusA peleHusl MOCTABIEHHBIX | IEATEIbHOCTH JUISL | PELICHMS AHAJIUTUYECKON
TIOCTABJICHHBIX 3AN1AT | 35715y peteHust MMOCTABJICHHBIX 33a/1a4 | JIEATEILHOCTH JUTSt
MOCTaBJIEHHBIX 3a/1a4 peueHus
MOCTABJICHHBIX 3a/1a4

VK - 1.2. Beienser HcneiTeiBaer B uwenom ycnewHo, | B nenom ycnemHo, JleMoHCTpHpYyET B 3auer(0)

ATambl PEIICHUS U
JEHUCTBHS 110
pelIeHUI0 3a/1auu;
HaXOJIUTh,
KPUTHYECKH
aHAJIM3UPYET U
BBIOMpAET
UH(OpMALHIO,
HEOOXOIUMYIO JIJIsI

3aTpyAHEHUST KOT/Ia
BBIJICJISIET 3TAIbI
pELICHUS U JEUCTBUA 1O
PELICHUIO 3a]1a4H;
HAXOJIUTh, KPUTUUECKH
aHAJIU3UPYET U
BBIOMpaeT nH(popMaIuio,
HEOO0X0IUMYIO JIJIst
pEIICHUS TTOCTaBJICHHOM

HO C OLIMOKaMU

BBIJICIISIET 3Tarlbl
peLICHUsT U JEUCTBUSA
[0 PELICHHIO 3a]a4H;
HaXOJIUTh,
KPUTHUYECKU

AHAJIU3UPYCET n

HO C OITMOKaMH
BBIJICJISIET 3TAMbI
peLICHHS U JEUCTBUS
10 PELIEHUIO 3a/1a4u;
HaxOJIUTh,
KPUTHUYECKU
aHAIM3UPYET U
BBIOHMpaET
uHpopmMaIuio,

LIEJIOM YCIIEIIHOE
YMEHHUE BBIJICIIATD
STanbl  PELICHHUS |
e CTBUS 1o
PELICHHIO 3aJ1a49M;
HaXxOIUTh,
KPUTUYECKHU




peuieHust
MMOCTaBICHHOMN
3aJ1a4u;
paccmaTpuBaeT
pa3JIMYHbIC BAPUAHTHI
pelIeHNs 3a0a4u

3a/laui; pacCMaTpuBacT
PA3INIHBIC BAPHUAHTLL

BBIOMpAET
uH(pOpMaIIHIO,
HEOOXO0IUMYIO TUIS
peLeHus
IIOCTaBJICHHOU

3a/1a4u;
paccMaTpuBaeT
pa3uYHbIC BapHAHTHI
pelIeHHs 3a1a91

HEOOXOAUMYIO IS
perieHus
IMOCTaBJICHHOM
3aJa4u;
paccMaTpuBaeT
pa3uyHbIe BApUAHTHI
perieHus 3a1a4u

aHAIM3HUPYET "
BBIOHMpAET
uHpOpMaLHUIO,
HEOOXOMUMYI0  JUIA
pereHus
IIOCTaBJICHHOMN
3aauu;
paccMaTpuBaeT
pa3IuYHbIC BapHAHTHI
pelIeHus 3a/1a9u

YK-1.3.

IIpY aHaJTN3e
MPOOJIEMHBIX
CUTYyaLHi
OLICHUBAET
IIPEUMYIIECTBA U
PUCKH; TPaMOTHO,
JIOTUYHO,
apryMEHTHPOBAHO
¢dbopmynupyer
COOCTBEHHBIE
CYXJIEHUS U
OLICHKH; OTJIHYAeT
(bakThl OT MHEHHUH,
HMHTEpIpeTaui,
OLICHOK U T.[I.B
paccyXIeHHUIX
IPYTUX YYaCTHUKOB
JeSITeNIbHOCTH;

HcneiThiBaer
3aTpyAHEHUS B IIpU
aHaJIn3e MPOOIEMHBIX
CUTyaluil OLICHUBAET
MIPEUMYyIIECTBA U
PHUCKY;

B uenom ycneunno,

HO € OIIKUOKaMu
OLICHHUBAET
MpEeuMyIIeCTBa U
PHUCKH; TPAMOTHO,
JIOTUYHO,
apryMEHTHPOBAHO
dbopmynupyet
COOCTBEHHBIE
CY)KJIGHUSI U OLEHKH;
oTan4yaeT (GaxkThl OT
MHCHUH,
WHTEPIpPETALHIA,
OICHOK © T.JO. B
pacCcy X ACHUAX TPYTHX
Y4aCTHUKOB
JIeATEeITbHOCTH;

JeMoHcTpupyer B
IIEJIOM YCIICITHOE,
HO coJiepxaliee
OTJeNbHBIC TPOOEIIBI
YMEHUS TIPH
aHanm3e
POOJIEMHBIX
CUTyalHi
OLIEHUBAET
pEeuMyIIeCcTBa U
PHMCKH; PaMOTHO,
JIOTHYHO,
apryMEHTHPOBAHO
dopmynupyer
COOCTBEHHBIE
CYXJI€HUs U OLIEHKH;
oTn4aeT (akThl OT
MHCHUH,
UHTEpIpeTaLui,
OLIEHOK U T.JI.B
paccyXIeHHUAX

JleMoHCTpHUpYyET
(dbopMupoBaHHOE
YMEHHE IIpH
aHaiause
pOOJIEMHBIX
CUTYyaLHi
OLICHUBAET
IIPEUMYIECTBA U
PHUCKU; TPaMOTHO,
JIOTUYHO,
apryMEeHTHPOBAHO
bopmynupyer
COOCTBEHHBIE
CY)KICHHMS U OLECHKU;
oTIMyaer (akTel OT
MHEHHH,
HMHTEpIIpETaLui,
OLIGHOK U T.A. B
paccy X aeHUIX
JIPYTUX  Y4YaCTHUKOB

3ager(O)




JIPYTUX YYACTHUKOB
JIeSITCIIbHOCTH,

ACATCIIBHOCTH,

VK-14
paccMaTpuBaeT U
npejiaraeT
BO3MOJKHBIC
BapUaHThI PEIICHUS
IMOCTaBJICHHOM
3aJIa4M, OLICHUBAS
MPaKTUYECKUX
OCJIENCTBUN
BO3MOJKHBIX PEIICHUN
IMOCTaBJICHHBIX 3a7a4

HcnbiThIBACT
3aTPyIHEHUS TIPU
PacCMOTPEHHUH U
pELICHHS TOCTAaBICHHOMN
3aJ1a4M, OLICHKE
MPAKTUYECKHUX
MOCJIEICTBUNI
BO3MOYKHBIX pEIECHUN
MTOCTaBJICHHBIX 3a7a4

B wmemom ycnemso,

HO C OLIMOKaMu
paccMmarpuBaeT u
npeiaraeT

BO3MOJXHBIC BapHUAHTBI
peuenus
MOCTABJICHHOM 3a7a4H,
OIICHUBAs
MPaAKTUYECKUX
MOCIIEACTBU I
BO3MOJKHBIX pELICHUMN
IIOCTABJICHHBIX 3ada4

JemoHcTpHUpyeT B
LIEJIOM YCIIEUTHOE, HO
coJeprkauiee
OTAETBHBIE TPOOEITBI
YMEHUS NIPU
pPaccMOTPEHHUH U
peleHus
ITOCTaBJIEHHOMN
3aJ1a4M, OLICHKE
MIPAKTUYECKUX
HOCJIENCTBUMN
BO3MOJKHBIX PEIICHUN
IIOCTABJICHHBIX 3a]a4

JleMoHCTpUpYyeET
(bopmMHUpoBaHHOE
yMEHUe npu
paccCMOTPEHUH u
perieHus
ITOCTaBJICHHOMN
3a/1a4u, OIICHKE
MPAKTUYECKUX
OCIENCTBUMI
BO3MOJKHBIX pELIEHUN

IIOCTABJICHHBIX 3aJa4

3auet(O)




BOITPOCHI K K 3AUETY C OLIEHKOM
O JUCHUIIJIMHE XUMUSI

1. PactBopsl. CrocoObl BBIpaXEHUs KOHIIEHTPAIMM PACTBOPOB: MaccoBas JOJs
PacTBOPEHHOIO BELIECTBA, MOJISIpHAs!, MOJISUIbHASA, SKBUBAJIIEHTHAs! (HOpMaJibHas) KOHIIEHTPALUU
pacTBOpOB.

2. TepMoauHAMUKa U MEXaHU3M 00pa3oBaHMs pacTBOpOB. PacTBopuMoCTh. 3aBUCUMOCTD
PacTBOPUMOCTH OT pa3iIMuHbIX (akTopoB. HachlieHHbIHN, HEHACKHIILIEHHBIH PaCTBOPBI.

3. KonnuratuBHele cBOMCTBA pacTBOpOB. [IoHMKEHME NaBIIEHUS HACBILEHHOTO Mapa Hal
pactBopoM. 3akoH Paynst u cnenctBus u3 Hero. IloBbilieHHE TeMmeparypbl KUIEHHUS U
MIOHWKEHUE TEMIIEpaTypbl 3aMep3aHus PACTBOPOB 10 CPABHEHMIO C YHUCTBIM PAaCTBOPUTEIIEM.
Ou3nvecKuil CMbICI F0YINOCKONMMYECKON U KPUOCKOMMYECKON KOHCTAHT.

4. Iupdy3us u ocmoc. [loHsarue o mnomynpoHunaeMbix MemOpanax. OcMoTHYecKOe
nasnenune, 3akoH Bant-I'odda. buomormueckas ponp ocmoca. OcMOTHUECKOE aBJICHUE,
OCMOMOJIAIPHOCTh  IUIa3Mbl  KpoBHU. (OCOOEHHOCTM KOJUIMI'AaTUBHBIX CBOMCTB pacTBOPOB
aneKTpouToB. M3oToHMueckuii koaddunment. M3o-,rumnep-, TMIOTOHNYECKHE PACTBOPHI, HX
IIpUMEHEHHE B MeauLuHe. ['emonus, mia3monus, sHa0-, 3K300CMOC, OCMOTHUYECKUE «KOH(IIUKT
U «ILIOK.

S. OcHOBBI XMMHYECKON TepMOoIMHAMUKUA. OCHOBHBIE IOHATHUSA: DHEPIHs, CUCTEMA —
OTKpbITasl, 3aKpbITasi, U30JIMPOBAHHAS; TAPAMETPbl CUCTEMbl — UHTEHCUBHBIE U YKCTEHCUBHBIE;
BHYTPEHHSAS 3HEPrUsi CUCTEMbl, (YHKLHUHU COCTOSIHUA, padoTa, TemioTa. DK30TePMUUYECKHE U
SHAOTEPMHUUYECKUE PEAKIIUH.

6. ®opmymupoBku nepsoro 3akoHa T/I. Onxransnus. CranmapTHas SHTaIbIUA
oOpa3zoBaHus BemecTBa. 3akoH I'ecca u crienctBus u3 Hero. Bropoit 3akon TJl. DHTpomws.
HampasiieHne caMONIpon3BOJIBHOTO MPOTEKaHUs PEAKLINM.

7. CBoboxnast sHeprus ['m0O6ca. DHTANBNUIHBIN W SHTPONUKUHBINA (hakTOphl YpaBHEHHE
U30TepMBl — CBsI3b CBOOOAHON sHeprunm ['mO6ca ¢ koHcTaHTOH paBHOBecHa. OcoOEHHOCTH
TEPMOAMHAMMKY  OMOXMMMYECKHUX TPOLECCOB. OK3IPrOHMYECKHE U  IHAIPTOHUYECKHE
nporecchl. [IpuHIUNI SHEPreTHYecKoro ConpsKeHnss OMOXUMUUECKUX PEAKIIUH.

8. OcHOBBI XUMHYECKOW KHHETHKM M KaTaiu3a. CKOpOCTb peaklMH. 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT KOHLICHTPALMU — 3aKOH JE€HCTBYIOLIMX MAcC, MOJIEKYJISIPHOCTD U IMOPSIIOK
peakuuy, peakliiuy IepBoro NopsaKa.

9. 3aBHCUMOCTh CKOPOCTH peakiuu OT TemriepaTypshl. [IpaBuno Bant-I'odda, ypaBHeHue
Appennyca. DHeprus aktuBauuu. Karamutuueckue peakiuu. ['OMOreHHBIH U TeTepOTreHHBIN
karanu3. Kartammzatopsl, MHrHOMTOpHI, (epmMeHThl. MexaHu3M [JeicTBHsA KaTalu3aTopa B
reTeporeHHoM Karanuse. @OTOXUMUYECKUE PEAKILINH.

10. Xwumuueckoe paBHOBecue. KoHcranta u cmemnieHue paBHoBecus. [lpunnun Jle
[arense.

11. PacTBOpbI 3JEKTPOJUTOB. DJIEKTPOJHUTHYECKAs aucconuanusa. Teopus AppeHuyca.
Crenenp nucconmanuu. CuibHbIE M CllaOble AEKTPONUTHL. M30TOHMYECKUH KO3 PHUIMEHT.
CunpHbIE 2IEKTPOJINTEL. AKTUBHOCTD 3JIEKTPOJIUTA.

12. Nonnas cuna pactBopa. Cnabbie 3nekTponuThl. KoHCTaHTa quCCOLMAIUU CIA0BIX
KUCIOT W OCHOBaHMH. 3akoH pasbaBneHuss OcTtBaibia. MoHHOE MpOU3BENEHHUE BOJbI.
Bognopoanslii mokazarens. Peakiust cpeapl B Ci1a0bIX KUCIOTaX U OCHOBAHUSX.

13. Twaponus coneid. OrmnpeneneHre peakUUd Cpelbl B pacTBOpax  COJICH.
[IporonuTnyeckue paBHOBECHS CONPSDKEHHBIX KHUCIOT M OCHOBAaHUM B pPAcTBOpax CoOJEH,
MIOJIBEPTalOIINUXCSl TUAPONIMU3Y. TEOpUM KHUCIOT YW OCHOBAHMW: IPOTOJIUTUYECKAs TEOPHs
bpencrena u Jloypu u anexrponnas teopus Jlsrouca.

14. bydepubie pacTBOpbl W cymHOCTh OydepHoro nerictBus. Pacuer pH Oydepnbix
pactBopoB.  YpaBHeHue  [ennmepcona-l'accenvbaxa.  bydepHble  cuUCTeMBl  KpOBH.
I'uapokapOonartHasi, arieratHasi, ammuadnasi, pocdarras OydepHbIe CUCTEMBI.

15. Bbydepnas emkxoctb. PaBHOBecHsi B TeTEpOreHHBIX cucTemax. [IpousBeneHue



pacTBOpPUMOCTH. Y CIIOBUS 00pa30BaHMs U PACTBOPEHHUS OCAKOB.

16. Ctpoenune aroma. OCHOBHBIE TOJIOKEHUS COBPEMEHHON MOJENM CTPOEHHUs aToMma —
KOPIYCKYJISIDHO-BOJIHOBasl ~ IIPUpOJa  3JIEKTPOHA, ypaBHEHME JAe¢  bpoins, mnpuHOMN
HeomnpezeneHHocTu ['eiizenOepra. [lonaTus snekTpoHHoe 001aK0, OpOUTAIIB.

17. KBaHTOBBIE 4MCIla, XApAKTEPUCTHUKA, 3HAdeHUs. [IpUHIMO HaWMeHbIIEH >HEpPruu.
[punuun Ilaynu, npaBuno I['ywaa, mpasuia KieukoBckoro. DieKTpoHHas M rpaduueckast
dbopmyna aroma. s-, p-, d-, f- s;meMeHTBI, BalleHTHBIE SJEKTPOHBI, CTENEHb OKUCICHHS.
OcHOBHOE U BO30YX/I€HHOE COCTOSIHUE aTOMa.

18. Ilepuoauueckuii 3akoH u cucrema /.M. Menaeneesa.

19. Xumnueckas cBsI3b U CTpoeHHe MosekyJ. [Ipupona xumuueckoil cBsizu. MoHHast cBs3b.
Kputepuii o6pa3oBanus HOHHOHN cBs3u. KoBaneHTHas cBsi3b. MexaHM3MBI 0Opa30BaHUS:
OOMEHHBI M JIOHOpHO-akuentopHbil. IlonsipHas u HenmomsipHas cBsi3b. [lonsipHble U
HETOJISIPHBIE MOJIEKYJIbI. JIUMOIbHBII MOMEHT. CBOMCTBAa KOBAJIEGHTHOM CBSI3U - IJIMHA U SHEPTUS
CB$I3M, HACBILIAEMOCTh U HAIPABJIEHHOCTb.

20. o-, m- cBs3u. ['mbpuamzanus opouraneii. [lIoHsATHE O COBPEMEHHBIX TEOPHUSIX CBSI3EH -
metozie BC u merone MO. Merannuueckas cBsizb. Bogopoanas cBsizb.

21. Xumus OMOTeHHBIX AJIeMeHTOB. [{oHsATHE OMOTE€HHOCTH 31eMEHTOB. Makpo- U MUKPO-
AJIEMEHTHI opranu3Ma. JKu3HEeHHO He00X0AMMbIe (HE3aMEHUMBIE) SJIEMEHTHI.

22. KommuekcHble coenuHeHus. CTpoeHue KOMIUIEKCHBIX coequHeHul. (OCHOBHbIE
nosioxkeHuss teopun Bephepa. Knaccudukanus xomiuiekcHbIX coeauHeHuil. Homenknarypa.
VY CTONYMBOCTh KOMIUIEKCHBIX coequHeHU. KoHCTaHTa yCTOWYMBOCTH.

23. OKHCIUTETHEHO-BOCCTAHOBUTENIbHBIEC TIpoliecchl. CTeneHb okuciaeHusi. OKUCTUTENHN U
BocctaHoBUTeNU. Metonpl cocraBinenuss OBP. Meron nonypeakuuid.  DIJIEKTpOJHBIE
MOTEHIMAIbl, CTAHJAPTHBIA 3JEKTPOJAHBIA MOTEHUHAI. MeXaHu3M BO3HUKHOBEHHS. J[BOMHOMN
BJIEKTPUYECKUM CIIOH.

24. ®opmyna HepHeTa. YeTpolcTBO rajlbBAHUYECKOTO 3JIeMEHTa. Bo1opoaHbIi 31eKTpo.
Psan nanpsbxkennit metanoB. OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE TOTEHIUABI PEAOKC-CUCTEM.
Kpurepun camomnpousBonpHoro mnporekanus OBP. Vpasuenne Hepnucra-lIlerepca. 32/1C
raJjbBaHUYECKUX AIEeMEHTOB. [loTeHnmomerpuueckoe onpenenenue pH BoIHBIX pacTBOPOB.

25. TloBepxHOocTHBbIE siBJIeHUS. [lOBEpXHOCTHOE HATSKEHHME, €r0 BO3HUKHOBEHHE U
3aBHCHUMOCTH OT Pa3IMYHBIX (PakTOpoB. AcopOIusl Ha TpaHUIle )KUJIKOCTh-ra3 [lomoxurenbHast
U oTpuLaTensHas agcopOus, Ypasaenue ['uboca.

26. IToBepxHoctHas aktuBHOCTh. [IAB m IIMB. AncopOumsi Ha TpaHuiie pacTBOp - TB.
BemecTBo. Mi3oTepMmel ancopormn Jiearmropa u @peitaanuxa. A6copOnusi.

27. JlucriepcHble (KOJUTOMIHBIC) CHCTEMBl M MX CBOMCTBA. /[McriepcHBIE CHUCTEMBI U HUX
knaccudukanus. [lomydeHne KOJUIOMIHBIX PacTBOPOB. JIMCIIEPCHOHHBIE W KOHJECHCAIIMOHHBIE
METO/BI.

28. OumcTka KOJUIOMAHBIX PAcTBOPOB: AHMAIM3, AJIEKTPOIAHMAIHN3, YIbTpadUIbTparus.
OnTuueckue cBoicTBa: omanecueHuus, d3ddext Tunnmansa, okpacka. MonekynspHo-
KMHETUYECKHUE CBOMCTBA 30Jed. DieKkTpuueckue cBoicTBa. CTpoeHHE KOJUIOMAHOW YaCTHUIIBI
MHLIEIUIBL.

29. N3buparenvhas ancop6rms. [IpaBmio ®asHca — [lanera. Bo3HUKHOBEHHE NTBOWHOTO
anektpudeckoro cnost ([ID2C) nHa rpanune pazgena aucrnepcHas ¢asza — AUCIEpPCHAsl cpena.
CenumeHTallMOHHAs W arperaTuBHas YCTOMUMBOCTb KOJIOMIOHBIX cucTeM. Koarymsanus
KOJUIOUJHBIX pacTBOpoB. PakTopsl, BbI3bIBaOIIME Koaryssnuto. llopor koarymsamuu wu
KOaryJIMpyroiasi CriocOOHOCTb IEKTPOJINTA.

30. IlpaBuno Ilynerue-I'apau. Jluorpomubie psiapl. OcoOble Ciydaum KOAryJssIUu:
nepesapsika 30Ji, B3aUMHas KOaryJslus, AEUCTBUE CMeCH 3IeKTpoiauToB. Kosutomanas
3a1uTa, bruonornyeckoe 3HaUCHUE KOATYJISLNY, IENTU3AUUN U KOJUIOUHOM 3aIUTHI.



KOMILUIEKT TECTOBBIX 3AJIAHUI
MO AMCIMIIJIMHE XUMUA

HTorosoe recTupoBaHme 1o BceM pasjaeiam
(K 3a4eTy C OLICHKOH)

1. PactBopurens — 3TO KOMIIOHEHT, arperaTHO€ COCTOSIHUE KOTOpOro IpH 00pa3oBaHUU
pacTBopa:
1) He uzmeHnsiercs;
2) U3MEHSETCS;
3) KOHIIEHTpaIusi KOTOPOTro B pacTBOpE OOJIBIIIE;
4) KOHIEHTpaIUsi KOTOPOTO B PaCTBOPE MEHBIIIE.

2. PacTBOpeHHOE BEIIECTBO — OSTO KOMIIOHEHT, arperaTHOe€ COCTOSHHE KOTOPOTO IIpH
00pa3oBaHUM pacTBOpa:
1) MOXET He UBMEHATHCS,
2) u3MeHseTcs;
3) KOHIIEHTpaIMs KOTOPOTrO B pacTBOpE OOIBIIIE;
4) KOHIICHTpaIUsI KOTOPOTO B PACTBOPE MEHBIIIE.

3. ®opmyna it pacyeTa MacCOBOM JI0JIM pacTBOpa:

1) W :me-ea ;
m,.
p- s
2) w :me-ea :
p-pa
3) W — ns-ea :
m

p-pa

m({- 6da >m D= pa
4) W — p-pa_ .
100 %

5) W — 8- 6d

p-pa p-pa

4. ®opmyia As pacueTa MOJISIPHOM KOHLEHTPALMK YKBUBAJIEHTAa pacTBOpa:

n
1) € (X) =2
VI"I’“
2) C,, (X) =2
ms-sa
3) € (X) 5 :
SX) M (X)H,
4) C,(X) =n,, >,
m
5 C (X)=——2s
) j)\(s’( ) r W

p- pa p-pa

5. D0ymMOCKONMYeCKO KOHCTAHTON HA3bIBACTCS:
1) moBbIIEHHE TeMIIEpaTypbl KUMEHHs, KOTOPOE MPOMCXOAUT MPH pacTBOpeHHH |
Moz BemectBa B 1000 r pactBopurers;
2) TMOHWXEHHE TeMIepaTyphbl KUIMEHUS, KOTOPOE MPOUCXOTUT MPHU PacTBOpPEHHUH |
MoJs BemectBa B 1000 r pactBopurels;
3) TOBBIIIEHHE TeMIIEpaTypbl KUMEHHs, KOTOPOE MPOMCXOAUT MPH pacTBOpeHHH 1
Mmoutst BenecTBa B 100 T pacTBOpUTENS;



4) TNOHWXEHHE TeMIepaTyphbl KUIEHUS, KOTOPOE MPOUCXOTUT MPHU PacTBOpPEHUH |
Mmoutst BerecTBa B 100 T pacTBOpHUTENS.

6. Kprockonundeckass KOHCTaHTa — 3TO:
1) moHmkeHue TeMInepaTypsl 3aMep3aHusl OJHOMOJISIIBHOTO pacTBOpA 3JIEKTPOJIUTA,

2) MOBBIIICHUE  TEMIEPATyphl  3aMEp3aHMsl  OJHOMOJBUIBHOIO  pacTBOpa

HEDJIEKTPOJINTA,

3) MIOHW)KEHUE  TEMIIepaTypbl  3amMep3aHus  OJHOMOJIIPHOTO  pacTBOpa
HEDJIEKTPOJINTA;

4) noBbILIEHHE TEMIIEPATYPHI 3aMEP3aHUs OJJHOMOJISIPHOTO pacTBOPA AJIEKTPOJIUTA.

7. Ocmoc — 370!

1) OMHOCTOPOHHSS MU Qy3UsT MOJIEKYJ PAaCTBOPECHHOTO BEIIECTBAa 4Yepe3
MOJTYTIPOHUIIAEMYIO0 MEMOpaHY;

2) camMOmNpOU3BOJIbHAS OJHOCTOPOHHSSA IU(PQY3UsT MOJEKYJ PACTBOPUTEIIS uepes3
MOy TIPOHHUIIAEMYIO0 MEMOpPaHy B CTOPOHY OOJIBINICH KOHIIEHTPAIINH;

3) caMonpou3BOJbHAS OJHOCTOPOHHSS MU(PQY3HsS MOJCKYJ PACTBOPUTEIS depes
MOJTYTIPOHHUIIAEMYIO0 MEMOpPaHy B CTOPOHY MEHBIIICH KOHIICHTPAIINN;

4) OMHOCTOPOHHSST MU Qy3UsT MOJIEKYJ PAaCTBOPECHHOTO BEIIECTBA 4Yepe3
MOJTYTIPOHUIIAEMYIO0 MEMOpPaHy B CTOPOHY OOJIBIIICH KOHIIEHTPAIIHH.

8. Ilpm BBemeHWWM  BHYTPUBEHHO  THIIEPTOHHYCCKOTO  pacTBoOpa  HaOrOmaeTcs
(oonucamy).

9. Ilpu  BBemeHMM  BHYTPUBEHHO  TMIIOTOHHYECKOTO  pacTBOpa  HaOJtoJgaeTcs
(0onucamy).

10. Yro usyyaeT XuMudeckasi TEpMOIMHAMUKA:
1)  ckopocTH TpOTEKaHWs XUMHUYECKHUX TPEBPALICHUH U MEXaHU3Mbl 3THX
IIPEBPAILECHUI;
2) oSHepreTU4YecKHe XapaKTepUCTUKU (PU3MYECKHMX M XUMHMUYECKHX IPOLECCOB U
CHOCOOHOCTh XUMHUECKUX CUCTEM BBITIOJIHSATH MOJIE3HYIO padoTy;
3) yclIOBHS CMEIIEHUSI XUMUYECKOTO PaBHOBECHS;
4) BIMSHUE KaTAJIU3aTOPOB Ha CKOPOCTH OMOXUMHUUECKUX MPOIECCOB.

11. IlepBrlii 3aKOH TEPMOAMHAMUKH OTPAXKAET CBSI3b MEXKY:
1) pabGoToii, TerIOTON U BHYTPEHHEH YHEprUe;
2) cBoOoaHO¥ sHepruei [ m60ca, sHTANBIINEH U SHTPOIIHEH CHCTEMBI;
3) paboToi M TEIUIOTOM CUCTEMBI;
4) paboToii M BHyTpEHHEH YHEPTUECH.

12. Ykaxute popmynupoBKy 3akoHa ['ecca:

1) TeroBol >PQeKT peakuuyu 3aBUCUT TOJBKO OT HAYaJbHOI'O M KOHEYHOIO
COCTOSAHUA CUCTEMBI 1 HC 3aBUCUT OT ITyTH PCAKIUU;

2) TemioTa, MorjioiaemMas CHCTEMON NpU MOCTOSHHOM 00beMe, paBHA U3MEHEHUIO
BHYTPEHHEHN YHEPTUU CUCTEMBI;

3) rtemoTa, noryom@aemMas CUCTEMOM MpU MOCTOSIHHOM JJaBJIEHUH, PABHA U3MEHEHUIO
OHTAJIbIIMHU CUCTCMBI,

4) TternoBoi 3G GeKT peakuy He 3aBUCUT OT HAYAJIBHOIO U KOHEYHOI'O COCTOSHHS
CUCTCMBI, a4 3aBUCHUT OT IIYTU PCAKIIUH.

13. Kakyio TepMOAMHAMUYECKYI (YHKIHUIO MOXHO UCIOJNb30BaTh JUISL TPEICKa3aHUs
BO3MOYKHOCTH  CaMOIPOM3BOJIBHOIO MMPOTCKAHHWs TPOIECCOB B KMBOM OpPraHHU3Me
(Oonucamy).

14. CxopocTb u3MeEpsieTCd KOJIMYECTBOM BEIIECTBA, BCTYMAIOIIETO B PEAKLUUI0 WU



oOpasyrolierocss B pe3yJjbTaTe pPeakluu 3a €AMHUI]y BPEMEHU Ha €IMHHIIEC MOBEPXHOCTU
pasnena a3 amst peaKiiuii:

1) rOMOreHHBIX;

2) TreTeporeHHbIX;

3) mpoTekaromux B Ta30Boi ¢ase;

4) mpoTekarolux B TBepAoH ¢aze.

15. CxkopocTtb wu3MepsieTcs KOJIMYECTBOM BEIIECTBA, BCTYMAIOIIET0 B PEAKLUUI0 WU
oOpasyrolierocss B pe3yjbTaTe peakUUu 3a €AMHUIy BpEMEHHM B eJUHMLE oO0beMa JUis
peakuuu:

1) TOMOTeHHOI;

2) reTreporeHHOM;

3) Ha rpaHMLe TBepAOe TeJI0 — KHUJIKOCTb;
4) Ha rpaHuIle ra3 — KXUAKOCTb.

16. Kakx ¢popmynupyercst nmpasuio Baat-I'odda?

1) npu noBslieHHH TemnepaTypsl Ha 10 rpagycoB CKOPOCTh XMMHUYECKON peakIuu
yBeIuuuBaeTcs B 2-4 pasa;

2) Ui OOJBIIMHCTBA XMMHUYECKHUX PEAaKLHMi CKOPOCTh PEAKLUU YBEIUYHBAETCS C
pPOCTOM TeMIIEpaTyphl;

3) CKOpOCTh  pEakLUUH IPONOPLHOHAIbHA IPOU3BEACHUIO KOHIEHTpaLUi
pearupyromunx BEIIEeCTB, BO3BEACHHBIX B CTEIICHU, PABHBIC CTEXHOMETPUIECKUM
Kod(puImeHTaM peakium,

4) npu noHWKeHUW Temrepatrypsl Ha 10 rpagycoB CKOpPOCTb XUMUYECKON PEaKIUU
yBeJIM4YMBaeTcs B 2-4 paza.

17. Ykaxute ypaBHeHHEe AppeHUyca O TeMIIEpaTypHOI 3aBUCUMOCTH CKOPOCTH PEAKIUH:

k
1 t+10 — ;
) - 9

E(I
2) k=A» &
3) u =k >C*XC";
Dt

4) u, =u, >g5.

18. B xakyro cTopoHy OyAeT cMeImaThCs PABHOBECHE MPH MOBBIIICHUH TEMIIEPATyPhl B CHCTEME:
No@ + 3Hyy < 2NH3¢ AH < 0?
(0onucamy).

19. CornacHO NPOTOJUTHUYECKONW TEOPHHM, OCHOBAaHHUE — 3TO
(0onucamy).

20. CormacHO NPOTOJUTUYECKOW TEOPHUH, KHUCIOTA — 3TO
(0onucamy).

21. Crenenb TUCCOIMALIAN B PACTBOPAX AJIEKTPOJIUTOB — 3TO OTHOIICHHE:!
1) aHanmuTHYECKON KOHIIEHTPALUH K aKTUBHOM;
2) aKTUBHOI KOHILIEHTPALMU K aHAJIUTHYECKOM;
3) oOuiero yuciaa MOJIEKYJI K YUCITY AUCCOLMUPOBAHHBIX MOJIEKYJ;
4) d4uncna MOJEKYJ JTUCCOLMHUPOBAHHBIX K OOIIEMY YHCIy MOJIEKYJ 3JEKTPOJIUTA B
pacTBope.

22. KoHcTaHTa 1UCCOLUAIMHU CJIa00ro 3JIEKTPOIUTa He 3aBUCHT OT:
1) mpupoaBl ANEKTPOIINTA;
2) mpUpPOIBI pACTBOPUTEIIS;
3) KOHIIEHTpAIUH JICKTPOJIUTA;



4) Temneparypsl.

23. CremneHb THAPONM3A 3aBUCUT OT: a) KOHILEHTPALUU CONu; 0) TeMIepaTyphl; B) MPUPOJIBI
comu; r) pH cpenpr.
1) a,B, T}
2) a, 0, B;
3) a,0,1;
4) a, 0,B,T.

24. CreneHb TIHAPOAU3a C YBEIMYEHUEM TEMIIEpaTyphbl
(0onucamy).

25. Kakue U3 mepedyrcIeHHbIX COMPSHKEHHBIX KHCIOTHO-OCHOBHBIX Map 007anaT OyQepHbIMU
CBOMCTBaMH:
1) Na*/NaOH;
2) CH;COO™ / CH3COOH;
3) CI"/HCI;
4) HCO;5 / COy;
5) HPO427 / H,PO4.

26. ®octarnas OydepHas cucrema AeUCTBYET:
1) B mua3me KpoBu;
2) B IUIa3Me KPOBU U BO BHYTPEHHEH Cpejie SPUTPOIIUTOB;
3) BO BHYTPEHHEU Cpejie SPUTPOIIMTOB.

27. 'emorno6uHoBas OydepHas cuctema JIeiCTBYET:
1) B mia3me KpoBH;
2) B IUIa3Me€ KPOBU U BO BHYTPEHHEH CpeJIe SPUTPOLIUTOB;
3) BO BHYTpPEHHEHl cpeJie 3pUTPOLUTOB.

28. B xakux coeMHEHUSIX MOJIIpHAs KOBAJICHTHAs CBS3h?
1) KCI;
2) By
3) HBr;
4) CaBry;
5) P,0s.

29. MOJ'ICKy.]'IBI, KaKux U3 NEePCUYNCICHHBIX COGI[I/IHCHI/Iﬁ MOTYT COCAUHATHCA 3a CUCT BOI[OpO,Z[HOﬁ

cBs3u?
1) BeHy;
2) H,0;
3) CHy;
4) NaH;
5) SiHy.

30. BeanunHy BbICHIEH [TOJIOKUTEILHONW CTENIEHU OKUCIIEHMSI 3JIEMEHTOB YKa3bIBAIOT:
1) HOMep mepuona;
2) HOMep pAa;
3) HOMEp TrpyMIIbI;
4) mopsAKOBBIN HOMED.

31. Cpenu mpHUBEACHHBIX AJIEKTPOHHBIX KOH(DUTYPAIUI YKAKUTE BO3MOKHBIE:
1) 1p’%
2) 3p
3) 4p%
4) 3f14,



32. Kakue yTBep>KACHUS SBJISIOTCS] BEPHBIMM ISl aTFOMUHUSA?
1) 3apsan siopa +11;
2) 4uCIIO0 BaJCHTHBIX JEKTPOHOB 3;
3) snextponHas popmyina 1s?2s*2p3s23p°3d’;
4) MakcuMasbHasi BAJIEGHTHOCTD 2;
5) snextponHas popmyna 1s? 2s? 2p®3s23pl.

33. Uemy paBHO MaKCHUMaJIbHOE YUCIIO 3JIEKTPOHOB Ha P-TIOypPOBHE
(0onucamy).

34. Kakoii JJIEMEHT SIBIISICTCS KOMILIEKCOOOpa3oBaTeineM B xsopodue
(oonucamy).

35. Maremaruueckoe Beipaxkenne Ky ([Cu(NH;)4]") umeer Bu:

lculne, ), |
4 K, =|cu* pve,}

36. HaszoBute »oyeMEHT — KOMILUIEKCOOOpa3oBaTeib B  MOJIEKyJe BUTaMHHA B,
(Oonucamy).

37. Ompenenute CTENEHb OKHUCICHHUS IEHTpPAIbHOTO aroma B coeamHeHun [Pt(NH;),Cl,]:
(0onucamy).

38. Omnpenenute B coemunennn K,[NiCly] cremeHp OKUCIACHUS W THN THOPUIU3AIMH
LHEHTPaJILHOIO aToMa (0onucampv).

39. lanpBanndeckuit  amemeHT [anwdns —  SIkoOM  COCTOMT W3 DIIEKTPOJIOB
(0onucamy).
40. OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIM HA3bIBACTCS OTCHIIHAI:
1) moTreHnMal, BO3HUKAIOIINN HAa TPAHHIIE METAJI-PACTBOP, COACPKAITUN KaTHOHBI
3TOr0 METaIIa;
2) mnoTeHUHWaN, BO3HUKAIOUIUN Ha TPaHMIIEC JBYX PAcTBOPOB, COJEPIKAIIUX pa3HbIe
KOHIIEHTPAIIUU OJTHUX U TEX KE HOHOB;
3) nmoTeHIMAaN, BO3HUKAIONIMK 1O 00€ CTOPOHBI MEMOpaHbl C W30UpaTEITHHOU
MIPOHUIIAEMOCTbIO, PA3ACIIAIONICH pacTBOPBI pa3HON KOHLIEHTPALUU;
4) MOTEHIIMAJ, BO3HUKAIOUIMA HAa TPaHUIE HWHEPTHBIM METaI-pacTBop,
COZIepKAIIUI CONMPSKEHHYIO0 OKUCIUTEIbHO-BOCCTAHOBUTEINIbHYIO Mapy.

41. Peakmum, B  KOTOPBIX  U3MEHSIOTCS  CTCNEHM  OKHCICHHUS,  Ha3bIBAIOTCA
(0onucamy).

42. OTaayva 3JIEKTPOHOB COITPOBOXKIACTCS:
1) NOBBIILIEHHEM CTEIEHH OKUCIICHHUS;
2) He U3MEHSETCS CTENEeHb OKUCIICHNS,
3) MOHMKAETCS CTETEeHb OKUCIICHHUS.

43. Karom — 3TO D3I€KTpoA, Ha KOTOPOM HJET peakuus
(0onucamy).




44. CoriacHo cxeMe TaJlbBaHUUECKOro 2JIeMEHTA
Cd | cd* || cu?* | Cu
1) MeHBII SIEKTPO/I ABISIETCS KaTOAO0M;
2) BIEKTPOHBI ABHUXKYTCS OT METHOTO JICKTPOJa K KAaTOTHOMY;
3) B mpoiiecce paboThHI AJIEMEHTA Ha SJIEKTPOJIEC OCAKIAACTCS KaIMUK;
4) Meab OKUCIISIETCA.

45. B rasibBaHU4ECKUX 3JI€MEHTAaX MPOUCXOISAT MPOLIECCHI:
1) mpeBpalieHus XUMHUYECKON SHEPTUU B AJIEKTPUUECKYIO;
2) mpeBpallleHus] XUMUYECKOM SHEpruy B MarHUTHYIO;
3) mpeBpallleHus AEKTPUIECKON SHEPTUU B MEXAHUYECKYIO;
4) mpeBpalieHNss XUMUYECKOI SHEPIHH B MEXaHUUECKYIO.

46. Ilpu paboTe TralbBaHUYECKOTO DJIEMEHTA, COCTOSAIEr0 M3 MEIHOTO M ILMHKOBOIO
JIEKTPOJIOB, TTOrpykeHHbIX B 0,01M pacTBOpsl MX Cynb(aToB, Ha KaTone OyAeT NPOTEKaTh
peakiuus, ypaBHEHHE KOTOPOIl IMEET BHI. ..

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

47. AHOn — D3TO OJJIEKTPOJ, HA KOTOPOM HJIET pPEaKIUs
(0onucamy).

48. AncopOuus — 3T0:
1) HakomJeHHE YacTHI] aICOPOTHBA HAa MOBEPXHOCTHU aICOPOCHTA;
2) HaKOIUIEHUE YaCcTHI] aICOPOCHTA HA MMOBEPXHOCTHU aJICOPOTHBA;
3) HakoImJIeHHE YacTHIl ajicopOaTa Ha MOBEPXHOCTHU aIcCOPOTUBA;
4) HaAKOIUICHHE YacTHIl ajicopOaTa BHYTPH aJICOPOCHTA.

49. AbcopOrtust — 3TO:
1) oOBbeMHOE MOTJIOIEHHE Ta3000Pa3HOTO BEIECTBAa KOHACHCHPOBAHHO#H (ha3oii;

2) mpouecc CMEIUBaHUSI MEXITy cO00H pa3IUYHbBIX T'a30B;
3) o0BEeMHOE MOTIIoIEeHHE PACTBOPEHHOTO B JKUAKOCTH BeIleCTBa TBEPAOH (Pa3oii;
4) mporiecc CMENIMBAHUS MEXIY COOOH IBYX B3aUMOPACTBOPUMBIX JKUIKOCTEH.

50. Xemocopbuust — 3TO Tporiecc U30UPATETLHOr0 HAKOTUICHUSI COPOTHBA Ha MOBEPXHOCTH WU

B 00beMe copOeHTa:
1) mpoucxoasmmii 3a CU€T XMMHUYECKOTO B3aMMOJICUCTBHUS W MPUBOISAIINN K
00pa30BaHUIO HOBBIX BEIIECTB;
2) Tpu KOTOPOM YACTHIIBI 000MX B3aMMOCHCTBYIONIUX BEIIESCTB HE TEPSIOT CBOCH

WHIUBHYaIbHOCTH;

3) MPOUCXOJAIMA 32 CUET CHUJI  KYJIOHOBCKOTO B3aUMOJICHCTBUS MEXKIY
3apsHKCHHBIMH ~ YacTUIIAMH, KOTOpble TIPH 3TOM HE TEpsIOT  CBOCH
WH/IMBUYaIbHOCTH;

4) COMpOBOKMAIOIIMIACI 00pa30BaHHEM HOBBIX COCAMHEHHI, KOTOpPBIE HE 00pa3yroT
CaMOCTOSITENIbHYIO (a3zy.

51. I1o otnomenuro x H,O ITAB sBasroTcs:
1) Takue opraHMYECKUE COEUHEHMSI KaK CIIUPTHI, aMUHBI, KAPOOHOBBIE KUCIIOTHI;

2) HacChIIICHHBIEC M HCHACHIIICHHBIE YTIIEBOIOPOIbI;
3) apomaruuecKkue yrieBoJ0pOibl;
4) HeopraHWYecKHe W OPTaHWYECKUE ITEKTPOIIUTHIL.

52. T1o otnomenuro xk H,O I11B sBastoTcs:
1) anmkaHbI M ITUKJIOAJIKAHBI;



2) cuJbHBbIE HEOPTAaHUYECKUE KUCIIOTHI;
3) conu U mEenoYu;
4) MOHOCaxapuJibl.

53. ITo otHomenwuio H,O ITHB ssnstoTcs:
1) cosu a30THOM KHUCIIOTHI;
2) conM YKCYCHOW KHCIIOTHI;
3) 1III0K03a;
4) caxapo3a.

54. Crenenb 1UCTIEPCHOCTH — 3TO:
1) nuamerp yacTHIl JUCHIEPCHON (a3bl;
2) BenuuuHA, 0OpaTHAs MOMEPEUHOMY pa3Mepy YacTHUI] AUCTIEPCHOM (azbl;
3) cymmapHas Iiom@aab MOBEPXHOCTH YaCTUIL TUCTIEPCHOU (a3bl;
4) o6mrast Macca 4acTHII JUCTISPCHOM (a3bl.

55. KpoBb — 370:
1) 30mb;
2) renb,
3) WCTHUHHBIN pacTBOp;
4) smynbcusl.

56. CI/ICTCMLI, B KOTOPLBIX BCHICCTBO ,I[PICHCpCHOﬁ (1)8.3]:1 HaxXo4UuTCsa B BUAC OTACIIBHBIX MOJICKYII,

HA3BIBAIOTCS:
1) MCTUHHBIMH PacTBOPaMHU;
2) KOJUIOUJHO-IUCTIEPCHBIMU CUCTEMAMU;
3) rpyOoaucriepCHBIMU CHCTEMaMHU.

57. Kakoe arperaTHoe COCTOSIHUE JMCTIEPCHOM ¢basbl B CYCHEH3HIX
(0onucamy).

58. Kaxkoe arperaTHO€  COCTOSIHME  JMCIEPCHOHHOM  Cpelbl B OMYJbCHUAX
(oonucamy).

59. Kakoe  arperaTHoe  COCTOSHME€  JAMCIEPCHOHHOM  cpeiabl B CYCIEH3UsX
(0onucamy).

60. Kaxoe arperatHoe COCTOSTHUE JTUCTIIEPCUOHHOMN Cpelibl B
(oonucamy).

®opmupyemMbie KOMIIETEHIIUHN (KOIbI) Homep TecTtoBoro 3axanus (Bapuanr 1)

YK-1 1-60




BOITPOCHI VIS AU THBI IABOPATOPHBIX PABOT
Mo AMCIUIIJIMHE «XUMMUS»

Pa3nes 1. Lens n 3apaun Kypca. BBenenue B 0011y10 XuMHIO

Paznen 2. PacTBopsl

JlabopaTopnas padorta 1.
[TpuroroBneHre pacTBOpa XJIOPUAA HATPUS C 33JJaHHON MacCOBOH JTOJIEH.

Bonpocsl no Teme:
1. Kakue crocoObl BEIpaKeHHsI KOHIIEHTPAIIMHU pacTBOpa CYIIECTBYIOT?
2. Yro Takoe TuTp pacteopa? Uem OH OTIIMYAETCS OT INIOTHOCTH?
3. B kakux eAMHMIIAX BBIPA)XKAETCS MaccoBas [0Ji1, MOJISIpHAs, MOJISUIbHAs
KOHLICHTpauus, TUTP?
4. Yto coboii mpeCTaBISsIIOT HACHIIIEHHBIN, HEHACBIIEHHBIH PACTBOPHI?
5. YT0 Takoe pacTBOPUMOCTb, U OT KaKUX (PaKTOPOB 3aBUCUT?

Pa3nen 3. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHU XUMHYECKHUX MPOLECCOB.

JlaGopaTtopnas pa6ora 2.
Omnpenenenre SHTAIBIUY HEUTpaIU3aluu

Bonpocel o reme:
1. Yro Ha3piBaeTcs TemIoBbIM 3 dexToM mporecca?
2. Kakyto ¢pyHKIHIO COCTOSIHUS Ha3bIBAIOT 3HTANbIUEH? KakoBa ee pa3MepHOCTH?
3. Chopmynupyiite 3aKoH ['ecca 1 cleICTBUS U3 HETO.
4. Kakue Tmpomecchl MOTYT CONpPOBOXKAATHCS TeuloBbIMU S dexkramu? Kakue
XUMHUYECKHE PEaKIIUi Ha3bIBAIOTCS 9K30-, dHA0TepMudeckumu? [IpuBeauTe npumepsl.
Uro Ha3pIBaeTCsl CTaHJApPTHOM  TEIUIOTOW (dHTanbnued) oOpasoBanus? Kakue
CBOICTBa MOXKHO OXapaKTepHU30BaTh, 3Hasl ATy BennuuHy? Kakue ycinoBus mpHUHATO
Ha3bIBaTh CTAHJAPTHHIMU?
6. Ilonstue sutponuu. B uem cyTs Il Hayana TepMoiMHAMUKH.
7. Kak MeHseTcs SHTPONUS IPU pa3IngHbIX ITpolueccax?
8. DHTPONUIHBIN M SHTATBITUUHBIN (aKTOPHI MpoIieccoB. DHeprus [ nooca.
9
1
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. KakoBo ycnoBue caMonpou3BoIbHOTO POTEKAHUS ITPOLIECCOB?
0. B ueM cyTh PHEPreTHYECKOro CONPsHKEHUS OMOXUMUYECKUX PEaKIInii?

JlaGopaTtopHas padorta 3.
3aBUCHUMOCTH CKOPOCTH PEAKIIUHU OT PA3IUIHBIX (PAaKTOPOB.

Pac4ern! u 3a1anus:

a) PaccuuraiiTe ycCIIOBHYIO CKOpOCTb NPOTEKaHMs peakUUM JUIsl KaKIOro OmbITa IO
bopmyne: v, = 1/t, Te t - BpeMsi peakliuu B CEKyH/IaxX.

0) [Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH PEAKLUMU OT KOHLEHTpPALUH
pearupymoux BEIIECTB, I'/I€ HA OCH a0CIUCC OTJIONKHUTE YCIOBHYI KOHIEHTPALUIO
pacTBOpa, a Ha OCH OpJUHAT — YCIOBHYIO CKOPOCTbh PEaKLIHH.

B) Ilpoanammsupyiite rpaduk © caenaidTe BBIBOA O 3aBUCHMOCTH CKOPOCTH
peakuuu OT KOHUEHTPALMU OJJHOTO U3 PEarcHTOB.

r) Berunciure mo mpaBuny Bant Todda TemmepaTypHbIid KOIPPUIUSHT CKOPOCTH
peakuuu j.

Bomnpocel o reme:
1. YTo moapa3ymeBarOT MOJ CKOPOCTHIO XUMMUYECKON peaKinu?
2. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTb XMMUYECKOH peakiuu?



3. Yrto Takoe MOJIEKYJIIPHOCTh, MOPSAIOK peakuuu?

4. ChopmynupyiTe 3aKOH ACHUCTBYIOIIUX MaccC.

5. UYro Takoe peakuusi HyJeBoro nopsnka? KakuM KHHETHUYECKHM YpaBHEHHEM
OTHCHIBACTCS?

6. Kak 3aBucur ckopocTh peakinuu oT TemmepaTypsl? dopmynsl  Baut-T'opda u
Appenuyca.

7. Yto Takoe sHEprus akTUBaUUU?

8. Uem xapakTepu3yeTcsi COCTOSIHUE XUMHUYECKOTO paBHOBECHS?

9. Chopmynupyiire npunmumn Jle-Illarense.

Pa3nen 4. PaBHoBecHsi B pacTBOpPax 3J1eKTPOJUTOB

JlabopaTopHasi padota 4.
HoHHBIE, reTepOreHHbIC PAaBHOBECHS B PACTBOPAX AJICKTPOJIUTOB.

Bonpocsl mo Teme:

1. Kakue 31eKTpoauThl Ha3blBatoTCs CUIIbHBIMU? [IpuBeauTe MpuMepHl.
. UTo Takoe MOHHAS CUJIa PacTBOPA, AKTUBHOCTh, KOO PUIIMEHT aKTUBHOCTH.
. Kaxue 3nexTpoants! oTHOCAT K cnadbiM. [IpuBenuTe npumepsl.
KouncTrantsl aucconuanuu ciadblx KHUCIOT U OocHoBaHuid. [IpuBeauTe BbIpaskeHUs
Kn.asa cnenyrommx cnadeix anekrposmroB: CH;COOH, H,SOs3, Zn(OH),, NH4,OH.
Ecau 351eKTponuT 1uccouuupyer CTyneH4aTo, TO s KaKI0M CTYIEeHH.
5. Kak cBsi3aHbI cTenieHb M KOHCTaHTa AUCCOLMALINN?
6. Uto Takoe kuciaoTa U ocHoBaHue 1o bpéucreny.
7. YTo Takoe IpOTOIUTHI?
8
9
1
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. UTo 03HauaeT HOHHOE MTPOU3BECHUE BOIbI?
. Uro Takoe mpousBeieHne paCTBOPUMOCTH?
0. HazoBure ycnoBust 00pa3oBaHUs U paCTBOPEHHUS OCAKa.

JlaGopaTropnas padora 5.
Bydephbie pacTBOpHI.

Bomnpocsl o Teme.
1. Kakue pacTBopsl Ha3bIBarOTCS OypepHBIMU?
2. IlpuBenure ypaBHenus: | ennepcona-I'accenpbaxa.
3. Kakue OydepHbIie cUCTeMbI ACHCTBYIOT B OpraHu3me?
4. Yto Takoe amua03, ajJKajios?
5. Yro Takoe OydepHast emxocTh 1o kucinore? Kak ona onpezaensercs?
6. Kakyro cpeny Oyzaer umets ammuadHas OydepHas cucrema?

Pa3zgea 5. Ctpoenue BemecTBa. buoreHHbie 3J1eMeHTbI

JlaGopaTropuas padorta 6.
KommnekcHbple coeIMHEHUS

Bonpocel mo reme:
1. Yto o3HayaeT J€HTAHTHOCTE?
2. HazoBuTe HEUTpasibHbIE U AaHUOHHBIC JIUTaH/IbI.
3. Kak onpenenuts 3apsi KOMIJIEKCHOTO HOHA?
4. YUto 03HauaeT BTOPUYUHAS TUCCOIUAIMS KOOPAUHAIIMOHHBIX COSTUHEHUN?
5. Kakne KoMILIEKCHBIE COSTUHEHNS HAa3hIBAIOT XSJIaTHBIMU?
6. UYro Takoe KoHcTaHTa ycrohumBocTd (K)) M KoHcTanta Hecroiikoctn (K,)? Kaxk
CBSI3aHBI MEXTy COOOH ATH BETMYUHBI?
7. HomeHKaTypa KOMIUIEKCHBIX COCIMHEHUM.



Pa3nes 6. OCHOBBI JICKTPOXMMHH

JlabopaTopnasi padora 7.
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Bonpocsl mo reme:

1.

Crenens okucnenus. [Ipoueccel okucnenus, BocctaHoBlIeHUs. OKUCIUTENBHO-
BOCCTaHOBUTENbHBIE peakiuu. Metobl coctaBnenuss OBP. MoHHO-371eKTpOHHBIIM
METOI.

. DnekTpuyeckas MpoBOoAUMOCTb pacTBopoB. [IpoBomuuku I m II poma. Ilonstue 06

YIIEIbHOW M MOJISIPHOM 3JIEKTPUYECKOH MPOBOIUMOCTH. YKAXKHUTE (PaKTOPHI, BIMSIOLINEC
Ha UX BEIUYUHY.

. Cymnocts OB-B3anmogeiictBusi. Conpsokennbie OB-napsl. Pepokc-motentmanst. 3/1C

OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. IlpaBuno omnpeneneHuss HampaBiIeHUs
nporekanus OBP.

[lonsatTne o0 MexaHu3Me€ BO3HUKHOBEHHMS 3JEKTPOJHOIO IOTEHLHANAa, JBOMHOM
3JIEKTPUYECKOM cJoe. DakTopbl, BIUAIOMIME HA BEJIMYMHY 3JEKTPOJHOIO MOTEHLMAJIA.
CranzapTHBIN 31€KTpOIHbIN noTeHuran. Y papHenue HepHera.

. OKUCIIMTEIIFHO-BOCCTAHOBHUTCIIBHEIC QJICKTPOJbl, MCXAaHHU3M BO3HHKHOBCHHUA PECIOKC-

noreHnuana, ypasHeHne HepHcra-Iletepca. buosormdueckoe 3HaueHHE pPEHNOKC-
MOTEHLIHAA.

Pazgen 7. DU3MKO-XUMUSANIOBEPXHOCTHBIX SIBJEeHU B YHKIMOHUPOBAHUH KUBBIX CHCTEM

JlaGoparopnas padora 8.
[TocTpoeHne u30TepMbI aICOPOLIUU YKCYCHOM KMCIOThI aKTUBUPOBAHHBIM YTJIEM.

Bonpocel no reme:

1.
. Uro Takoe MOBEepXHOCTHAsI aKTUBHOCTbH?

. Kakue BemniectBa Ha3zbiBatotcs [IABamu? [IpuBeaure npumepsl.

. Kakue BeniectBa HasbiBarotcs [IMMBamu? [IpuBeaure npumepsl.

. Kakue BemniectBa HaszbiBatotcst [IHB? IIpuBenute npumepsl.

. Uto Takoe amcopOius, abcopouwsi, necopoums?

. Uem oTinuaeTcst xeMocopOuus oT pusndeckoit copoumu?

. Kak usmensiercs cBobGoanas sHeprusi [ mb6ca B pesynpraTe agcoponum?
. Ot gero 3aBucut ['n66cOBCKas ancopOIus?

O 0 1N Dn K~ Wi

UYT0 Takoe MOBEPXHOCTHOE HATSKEHUE KUAKOCTH? OTUEro 3aBUCHUT?

Pa3zpnen 8. ®u3uko-xuMusi JUCHEPCHBIX CHCTEM B (DYHKIIMOHMPOBAHHUY KUBBIX CHCTEM

JlabopaTopHasi padora 9.
JlucnepcHble CUCTEMBI U UX CBOMCTBA

BOl'[pOCl)I H 3aJaHUA:

l.
2.

Onuiure HaOIIaeMOE.
[To pasmepy OKpallleHHBIX MSTEH, OCTABICHHBIX THIPO30JIIMHU Ha (PUIBTPOBATHHON
Oymare, ompe/eNuTe 3apsii KOJUIOMJIHON YaCTUIIBI B KAKIOM CIIydae.

Bomnpocekl 1o Teme
1. Knaccudukanus JUCIEpCHBIX CUCTEM.
2. Kakue pacTBOpb! Ha3bIBAlOT KOJUIOUAHBIMU? B 4éM COCTOMT MX OCHOBHOE OTJIMYME OT

UCTUHHBIX PaCTBOPOB?

3. CTpoeHne MUIIEIIIBI
4. IlpaBuno @asiaca u [1anera.



5. Kakue MeTo/1bl HCHIOB3YIOTCS /IS TOJTyYEHUS KOJUIOMTHBIX PAaCTBOPOB?
6. Uto npexacrasnsier codoit ra¢dext Tunnansa?
7. MeTo/1bl OUUCTKH KOJJIOUHBIX PACTBOPOB.



KOMIUIEKT 3AJIAHUH 1151 KOHTPOJIbHOM PABOTHI
O JUCLUIIJIMHE XUMUSI

KonrpoasHas padora 1.

Paszgeani 1-4.

Bapuanr 1.

1. Boruucnoute 3HaueHue A H yog 1151 mpOTEKAIOLIEN B OpraHu3Me peaKuy MPEeBPaICHUS
TJIFOKO3BL:

C6H1206 (TB) + 602 (I‘) «— 6CO 2 (F) + 6H20()K)

2. KakuMu M3MEHEHUSMHU TEMIIEpaTypbl, AABJICHUS U KOHLEHTPALUU UCXOJHBIX BEIIECTB
MO>KHO CMECTUTh pPaBHOBECHE OOpaTUMOM peakiuu

2NO(1-) + Oz o< 2N02 ) + AH?

3. Onumure noBenenue sputporutros npu 310K p=1, i=1.9 B 0,5% pacTtBOpe Xjopuaa
HaTpus. YTo MOKET MPOU30MTH NPU BBEACHUH O00JIbBHOMY TaKOT'O pacTBopa?

4. Bpruncnure pH pactBopa cunmibHOW kuciotel HCN ¢ MossipHOM KOHLIEHTpauuen
0,0001 mons/n. Ka=7,9-10"1°.

5. Hanumwure ypaBHeHue Tuapoiun3a (B MOJEKYISApHOW W HOHHON ¢opme) Xjopuaa
aMMOHHUS. YKaXHUT€ MPOTOJUTUYECKHE Mapbl CONPSHKEHHBIX KHUCIOT M OCHOBAHUH U
pH cpenpr.

6. Beruncnoure pactBopuMocTh cyiib(hara 6apus B 1 auTpe BobI B rpaMMax.

Bapuanr 2.
1.Beraucnure namenenue cBo6oHoi sHeprun [ 'nooca AG®gg peakium:
H,S( 1) + Br, (k )«» 2HBr(r ) + S(x).
B kxakom HampaBieHHU BO3MOXXKHO CaMOIPOM3BOJILHOE MPOTEKAHUE JAHHOM pPEaKINH
MIPY CTAHIAAPTHBIX YCIOBHSIX?

2. Peaknus 2A(r) + B(r) = A,B (r)anemenTapHas. Bo ckoibKo pa3 U Kak H3MEHUTCS
CKOPOCTbH MPSMOH peakluy MPH yBEIIMYSHUHN KOHIICHTPAIIMHA UCXOIHBIX BEIIECTB B
2paza?

3.Yemy paBHa OCMOMOISPHOCTH KPOBH, €CIIM OCMOTHUYECKOE JaBjeHue kpoBu mpu 37°C
cocrasisieT 760 klla?

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

5. Hanmmmre ypaBHeHHE THApoJH3a (B MOJIEKYJIApHOW W MOHHOW (opme) cymbduaa
TUTHS. YKaXKUTE MPOTOJUTHYECKHE IMapbl COMPSHKEHHBIX KUCIOT M ocHoBaHWM u pH
CpEIBl.

6. PactBopumocts Mg(OH), pasna 1,8-10* mons/ 1. Beranciure K pacrsopumoctu (I1P).

Bapuanr 3.

1. Ha ocHOBaHMM CTaHAAPTHBIX TEIUIOT OOpa30BaHHMA M aOCOJIOTHBIX CTaHAAPTHBIX
SHTPONHMI COOTBETCTBYIOIIMX BemlecTB Beucaute AG®9s  peakumu npu 0°C,
IIPOTEKAOIEH 110 YPaBHEHUIO:

4NHj;(r) + 50, (1) = 4NO (r)+ 6H,0 (1).
Bo3moxHa 51 3Ta peakius npu CTaHIaPTHBIX YCIOBUAX?

2. OguuM u3 CcHocoOOB TMOJyd4eHHUs XJiopa sBisiercs mpouecc JlukoHa, KOTOpBIi

OMUCHIBACTCS YPABHECHHEM
4HCI(r) + O(r) «> 2 Cly(r) + 2H,0O(r) +AH.
N3meneHnneM Kakux mapameTpoB MOXKHO YBEJIUYUTh BBIXOJ] XJIOpa B IAHHOW peakiuu?

3. Briunciure ocMoTuueckoe naBieHue pactBopa raunepuna C;HgOsc maccoBoil noneit
1% (mnotroctsh 1,0006 /M) mipu 25 °C.

4. Paccuurtats pH 0,001 M pactBOpa a30TUCTONU KUCTOTHI.

5. Hamumwurte ypaBHeHHME THAposin3a (B MOJEKYJSIpHOW W HMOHHOW (opme) HHUTpaTta
MarHus. YKaXuTe MPOTOIUTHYECKUE MAPbl CONMPSIKEHHBIX KHUCIOT U OCHOBaHWW M pH
CpEIBl.



6.

[P (CaSO,) =2.5-10. Haiitu koHuentpamuo noHoB Ca’" B HACBHILIEHHOM PacTBOPE
9TOU COJIH.

Bapuanr 4.

1.

OkucieHue aMMHaKa MMPOTCKACT IO YPABHCHULO!:

4NH; (r)+30, (r) = 2N, (1) + 6H,0(x)
OHpe,ILeJII/ITC TETUIOBOH 9(1)(1)CKT pCakuu U YKAXKUTE - 3TO 3K30- WJIN SHAOTCPMHUYICCKAA
peaxuus.

. TemnepatypHbIif K03 GUIMEHT HEKOTOPOH peakiuu paBeH 3. Kak u3MeHHUTCs CKOpOCTh

PEaKIyy, €CIH ATy PeaKkiUio OCYIIECTBISIIOT CHadala MpU HOPMAaJbHBIX YCIOBHUSX, a
3aTeM MPH CTAaHIAPTHBIX YCIOBUSIX?

Paccunraiite ocmoruueckoe masinenue npu 37°C  20%-HOTO BOJHOTO pacTBOpa
TIIFOKO3bI (TUIOTHOCTD 1,081/MiT) Ui BHYTPUBEHHOTO BBEJICHHS ITPU OTEKE JICTKOTO.

. Beranciure pH pactBopa yKCyCHO#M KHCIOTHI ¢ KoHIeHTparmen 0,05 Moib/n

Hanummre ypaBHeHue ruaponusa (B MOJEKYISpHOW W HOHHOM (opme) HUTpara
Mar"usi. YKakute npoTOJIMTUYECKUE Mapbl COMPSKEHHBIX KUCIOT U OCHOBaHUil u pH
Cpepbl.

. O0pazyercst 1 ocanok cynbdara Oapus TPU CMEIIMBAHUN PABHBIX 00BEMOB XJIOPHIA

Oapus u cynbdaTa HaTpus ¢ koHueHTpauuid o 0,0001 mons/n?

Bapmanr 5.

1.

2.

6.

Boruncnute  3HaueHue sHepruu ['m60ca peakuuu ruapaTanud SUYHOTO anbOyMHUHA
npu 50 °C, ecim: AH® = -6,58 xJIx/Monb; AS® = -9.5 JIx/ (MonbK).
B kakom HaripaBiieHUH IPOU30HAET CMEIIECHUE PABHOBECHSI CHUCTEMBI

N2 +3H2 g 2NH3 +92,4 KI[)K
Ipy  a) HOHWKEHUU TEMIlepaTypbl; O)NOBBILICHUM JaBICHUS;, B) YMEHBLICHUU
KOHIIGHTpALlMU aMMuaKa?

. IIpu 25°C ocMoTHYECKOE TaBJICHHE BOJHOTO pacTBOpa Oenka amp0yMHUHA ¢ MacCOBOWM

koHueHtpanuei 40 r/a pasHo 1,41 xI1a. BeraucauTs MoJIIpHYIO Maccy 3Toro Oenka.

. Berancnuts pH 0,01 M pactBopa kapOoHaTa Kanusl.
. Hammmmre ypaBHeHHMe Tuaponnsa (B MOJEKYJISIpHOW M HMOHHOW (opme) kapOoHara

KaJIAsl. YKaKHATE NPOTOJIMTUYECKHUE IMApbl CONPSKEHHBIX KUCIOT M OCHOBaHMM u pH
CpEelBl.
Pactesopumocts CaF, pasra 2,1-10 mons/n. Haiitu Kppp.

Bapuanr 6.

1.

2.

B03MOXXHO T caMOIIPOM3BOIEHOE IPOTEKAHNE PEAKIMH PU CTAaHJAPTHBIX YCIOBHSX:
4HCI(r) + Oy(r) <> 2 Cly(r) + 2H,0(x)
Kak crenyer W3MEHUTH TeMmmeparypy, KOHLEHTPAMU pPEarupyromfx BEIIECTB U
JaBIICHUE B CUCTEME
4NH; (r)+ 30; (r) = 2N, (1) + 6H,0(k) + 1528 ]Ik,
9YTOOBI CMECTHTh PAaBHOBECHE BIPABO?

. Beluncnuth ocMoOTHYECKOE JaBJIEHUE pacTBopa, coaepskaiero 16 r caxapa C,H»,0q; B

350r Bogs! mpu 20°C. IlnotHOCTH pacTBOpa paBHa 1,05 r/mi.

. IInotHocTh 40%-r0 pacTBOpa a30THOM KuCIOTHI paBHa 1,25r/min. Paccuutates pH u

MOJISUTBHOCTB 3TOT'O pacTBOpa.

. Hanmmure ypaBHeHue runponau3a (B MOJICKYJISIPHON U MOHHOI (opme) arerara Kamus.

VYKakuTe NPOTOJUTUYECKHE NTAPhI CONPSKEHHBIX KUCIOT U OCHOBaHMM U pH cpensl.
PactBopumMocTts okcamarta nHukens — NiC,O4 3 wmr/n. Beruuciaure mnpowusBeneHue
pacTBOpUMOCTHU

Bapmuanr 7.

1.

Tennooii 3pdext n n3menenue 3Hepruu [ m66ca mpu 25°C 1y1st peakiuu
COy(1)+4H,(r) = CHy(T) + 2H,0(k)

cooTBeTcTBeHHO paBHbI -253,02 x/[x/mMonb u -130,1 xJ[x/mMons. Onpenenure A S mist

3TOM pEaKIUu.



. I3MeHeHneM Kakux napaMeTpoOB MOXKHO CMCCTHTb PaBHOBECUC PCAKIINHN

N, +3H, <> 2NH; ; AH® = -92,4x]T
B CTOPOHY KOHCYHBIX HpO,I[yKTOB?

. 100 mu pactBOpa, conepxartiero 0,5r pacCTBOPEHHOTO HedJIeKTpoauTa, rmpu 40°C umeer

ocMOTHYecKoe JaBieHue, paBHoe 142 xlla. Beluucauts MOMSIpHYIO Maccy
PacTBOPEHHOTO BEILLIECTBA.

. Uemy paseH pH B 0,025 M pacTBOpe cepHOI KUCIOTHI.

Hanumwure ypaBHeHue ruzaponusa (B MOJEKYJSIPHOM W HMOHHOW (opMme) cuivkaTa
KaJlds. YKaXXUTe IMPOTOJMTUYECKUE Napbl CONPSDKEHHBIX KHUCIOT U OCHOBaHUM U pH
CpElBL.

6. BbMHCINTE KOHLEHTPALMI MOHOB CBUHIA (I/1) B HACHIIIEHHOM BOIHOM PacTBOPE
xnopuaa ceunna (1P (PbCly)=1,6-10").
Bapmuanr 8.
1. Paccumrars 3HaueHue AG°og CIEIyIOIEH peakuud M YCTAHOBHTh, B KaKOM

HaITpaBJICHUHU OHA MOXKET IMPOTCKATh CaMOIIPOU3BOJIbHO B CTAHAAPTHBIX YCIOBUAX!

CHy(r) + COy(1r) =2CO(r) + 2H,(T)

. TemmepatypHbIii K03(pPHUIIHEHT CKOPOCTH HEKOTOPOI peakuuu paBeH 3. Bo ckoibko pas

YBEJIMYUTCS] CKOPOCTh ATOU PEeaKIiy, eCu MOBLICUTH Temmepatypy Ha 30 rpagycoB?
Onpenenure MOJSPHYIO Maccy yrjieBoja, €ciau npu pactBopeHuu 1,71 r atoro
BemiectBa B 100 T BOKI I0JTyd€eH pacTBOp ¢ Temmeparypoii kunenus 100,026 °C.

. BplunciuTh mpoOIEHTHYIO KOHLIEHTpalMIO pacTtBopa, cogepxaiuero 7,1 r Ba(OH), B

mutpe Boabl ¥ pH atoro pacteopa (p=1,1).

. Harmmmre ypaBHeHue Tuaponu3a (B MOJICKYJIAPHON U HOHHOHN (hopMe) IHaHuAa Kaus

KCN. VkaxuTte MpoTONUTUYECKHE Mapbl CONPSHKEHHBIX KUCIOT W OCHOBaHWii M pH
CpEIBl.

. Ob6pazyercs nu ocafok cynb(dara Kajablys, IPU CMENIMBAaHUK paBHBIX 00beMoB H,SO4

u CaCl, omunakoBoit konuentpamuu = 0,02 mons/n. (ITP CaS0,4=2,5-107).

Bapuanr 9.

1.

6.

Paccuuraiite 3Hauenue AG® 115 peakiiii IPU CTAHAPTHBIX YCIOBUSIX
H,S(r) + 1,50,(r) = HO(x) + SO,(1)
Y YKa)KUTEe HalpaBlieHUE MPOU3BOJIIBHOTO TpoIlecca.

. Kak moBiusieT Ha cocTosHNE PAaBHOBCCHA CUCTCMBIL:

2CO (1) + Oy (1) 2COy(1)
YMEHBIIEHUE TEMIIEPATYPhI (7151 3TOr0 HYKHO BeIUUCINTh AH peakuun).
IIpu pactBopernnu 2r cepbl B 24,7r OeH301a TemmepaTypa KHIIEHUS pacTBOpa
noBbicwiiack Ha 0,81°C. M3 cKOJIBKUX aTOMOB COCTOUT MOJIEKyJa Cepbl B pacTtBope?
D0yIIMocKonmuYecKkasi KOHCTaHTa OeH3oi1a paBHa 2,57.

. K 500r 0,98%-ro pactBopa ceproii kuciotsl godaswmm 500r Boxbl. Onpenenure pH

MOJIy4€HHOTO PacTBOPA, €CIIU IUNIOTHOCTh PAcTBOPA MPHUHATH 3a 1 T/MIL.

Hanummre ypaBHeHHe ruapoin3a (B MOJCKYJISPHOW W WOHHOW (opme) HUTpara
Menu(Il). Ykaxure mpoTONMMTHYECKUE Tapbl COMPSHKEHHBIX KUCJIOT U OCHOBaHMA U pH
CpEIBl.
Berauciuts pH 0,01M pactBopa KCN

Bapuant 10.

1.

2.

3.

BerurcnuTe cTaHIApTHYIO DHTAIBIUI0 XEMOCHHTE3a, MPOTEKAIOIIET0 B aBTOTPO(HBIX
oakrepusix Thiobacillusdenitrificans:

6KNO3 (B) + SS(TB) + 2C8.CO3(TB) Aad 3K2804(TB) + 2C&SO4(TB) +2C02(TB) + 3N2(r)
VYkazaTh, KakKMMHU U3MEHEHHSIMH KOHIICHTpAIMil pearupyouiX BEeIeCTB U JaBJICHHUS B
CUCTEME MO’KHO CMECTHUTD BIIPABO PAaBHOBECHE PEAKIIUU

COx(1) + C (rpadur) «>2CO (7).

B 100r sdupa pactBopeHo 6,4r HEKOTOPOTO HEIIEKTPOIUTA. DOYIUTMOCKOTHYECKAS
KoHcTaHTa 3¢upa paBHa 2,1. Touka kumenus pactBopa 36,65°C, a umcroro sdupa
35,65°C. BBIYUCIUTH MOJIIPHYIO Maccy BEIECTBA, PACTBOPEHHOTO B 3pupe



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

5. Hamummure ypaBHeHHE THIpoiu3a (B MOJIEKYJISIpPHOM W HOHHOW (opme) cynbdpuaa
JUTHUS. YKaKNATE NPOTOJUTHYECKHE Mapbl CONPSIKEHHBIX KUCIOT M OCHOBaHMH n pH
Cpenpbl.

6. Beruncnuts pH 0,01 M pactBopa cynbduia autus.

Bapmuanr 11.
1. Paccuntarh SHTPONHIO pEAKIIMU MTPEBPALIECHUS TTIOKO3bI B OpPraHu3Me:
C6H1206 (TB) + 602 (I‘) «— 6CO 2 (F) + 6H20()K)

2. Ilpu nossimenun temmnepatypsl oT 20 10 40 °C ckopocTh peakuuu yBeauuuiach B 9
pa3. Beruncaure TemneparypHslit K03 (GUIUEHT peakLny.

3. Cxonbko rpammoB rmoko3sl CeHpCs pactBOpeHo B 500 mu1 BOJBI, €ClIM pPacTBOP
3akunaet rpu 100,5°C.

4. B 100 mu pactBopa conepsxkurcs 0,6 r ykcycHout kucinotsl. KakoBa pH pactBopa?

5. Hanumure ypaBHEeHHE TUAPOIU3a (B MOJIEKYJISIPHONH M MOHHON (Gopme) XJiopuaa Meau.
VYKaxuTe MPOTOJUTUYECKHE MTAPhI CONPSKEHHBIX KUCIOT U OCHOBaHMM U pH cpensbl.

6. byner nu Beimanate ocagok npu cMmemrBanuu 100 miu 0,02 M pactBopa HUTpara CBUHIA
¢ 200 m1 0,001 M pacteopa nomuna xamus (ITP Pbl,=1.1-10"%)

Bapuanr 12.

1. Bpluncanre cTaHmapTHOE 3HaueHue SHepruu ['mb0ca KaTalIUTUYECKOTO OKHCIICHUS
3TaHoJja B IPUCYTCTBUHU KaTanas3bl:

H202()K) + CszoH()K) A CH3COH(F) + 2H20()K)

2. 3anuuuTe BhIPAXKEHHUE 3aKOHA JEUCTBYIOLIMX MAacc JJIs NpSAMON U 0OpaTHOW peakiuH,
CUMTAasi UX MPOCTHIMHU:

C2H4 +H2 g C2H6.
Bo ckoiapko pa3 HM3MEHUTCS CKOPOCTh NPSMOM  peaklUHH, €ClId YBEIUYUTh
KOHIIEHTPALIMIO 3THIIEHA B 3 pa3a.

3. OmpenenuTh MOJIIPHYIO MaccCy BEIIECTBa, €CIM €ro pacTBOp, colaepxkamuii 9 r
BemiectBa B 100r Bojbl, 3amep3aeT npu MunHyc 2°C.

4. Boraucaute pH 0,01 M pactBopa ruapokcuaa ammonus K, (NH,OH) = 1,8 -1073.

5. Hanmmmre ypaBHEHHE THApoOJH3a (B MOJICKYJIApHOW W MOHHOW (opme) cymbduaa
e3us. YKaKUTE MPOTOJUTUYECKHUE MAPbl CONPSIKEHHBIX KUCIOT M OCHOBaHWM u pH
CpEIB.

6. byaet nu Beimagath ocanok npu cmermmuBanuu 100 mit 0,02 M pacTBopa HUTpaTa CBUHIIA
¢ 100 mx 0,001 M pacrsopa xnopuna xansius (ITP PbCl,=1.6-10).

Bapuanr 13.
1. Beruuciaure AH® peakuuu:
2CH;CI(T) + 3 Oy(1) > 2CO, (1) + 2H,0(x) + 2 HCI

Kakas 3710 peakuus — 3K30- WIHM SHIOTEPMHUUECKast?

2. Kak noBnusieT Ha COCTOSIHHE PABHOBECHS CUCTEMBI:

2CO (1) + Oy <> 2COx(T)

a) ymenbienue koumeHTpanuu CO,; 0) TOHMKEHNE JaBJICHUs? 3alUIIATE BhIPAKCHHE
KOHCTaHTBI PABHOBECHS.

3 Ckomnbko rpamMmoB riutepuna C3HgO3 Hafo B3SITh HA 271 BOJBI, YTOOBI pACTBOP 3aKHUIIET
ipu 106°C( K. Bogsr = 0,52)

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

5. Hanummre ypaBHeHHE TuUapoiu3a (B MOJCKYISIPHOW M HOHHOW (opme) pojaHuia
Hatpusd NaSCN.  Ykaxure MNpOTOIUTUYECKUE Mapbl CONPSIKEHHBIX KHUCIOT MU
ocHoBaHuil u pH cpenbl.

6. Berancauts 1P docdara ceunna (I1), ecniu B 1 11 HACHIIIEHHOTO pacTBOPa COAECPIKUTCS
1.5:10 monb/n Pb3(POy)s.

Bapuanr 14.
1. Beruucnure CTAHAAPTHYIO SHTAJIBIINIO PCAKINU MMPCBPAIICHUA TJIFOKO3bI B OPraHU3ME!



C6H1206 (TB) +602 (F) «— 6CO 2 (F) + 6H20 ()K)

2. Kax M3MEHHTCS CKOPOCTh PEaKIUH NPHM OXJIAKIEHHU peaknuoHHOM cmecu Ha 20°C,
€cJId TeMIepaTypHbIi ko3 duuneHt g pasex 37

3. Beruncnauts Temneparypy KpUcTasIM3aluy BogHOro pactBopa kapbamuaa NH,CONH,
B KoTopoM Ha 100 mozei Boabl mpuxoauTcsi 1 MOJIb paCTBOPEHHOI'O BELIECTBA.

4. Paccuuraiite pH 0,005 M pactBopa cuauiabHo# kucinotel (HCN).

5. Hanumure ypaBHeHue rupoiinsa (B MOJEKYJISIPHOW U HOHHOU (popMe) HUTpaTa CBUHIIA
Pb(NO3); . YKaxuTe NpoTOIUTHYECKHE Tapbl CONMPSKEHHBIX KMCIOT U OCHOBaHUM 1 pH
CpElBl.

6. Beruncnuts pH 0.01M pactBopa kapOoHaTa HaTpus

Bapuanr 15.
1. Boraucauts nzmenenue sarponuu (DSP) B peakuun:
2NH3(r) + HaSO4(x) = (NH4)2SO4(T)
2.Kak noBnuseT Ha COCTOSIHUE PaBHOBECHUSI CUCTEMBI:
2CO (1) + Oy <> 2COx(1)
a) ymenbiieHne koHmneHTpanuun CO,; 0) MoHWKeHNEe NaBJICHHs? 3aNUIITUTE BhIpAKCHUE
KOHCTAHTbI PABHOBECHSI.

3. BpUMCINTE OCMOTHYECKOE JABJIICHUE pacTBOpa, conepxaiiero 16r caxapa CioH»Oq; B
350r Boas! mpu 20°C. IlnotHOCTH pacTBOpa paBHa 1,05 r/mi.

4. Beruuciure pH 0,0025 M Boanoro pactsopa azotuctoil kucnotsl (K, = 5-10%)

5. Hanumure ypaBHeHHE Tuaponu3a (B MOJEKYJISpPHOM M HOHHOH ¢opme) cynbdura
1ne3usd. YKaKUTE MPOTOJUTHYECKHE Mapbhl CONMPSKEHHBIX KUCIOT W OCHOBaHUM u pH
CpElBl.

6. BemazeT nu ocanok npu cimaHuu 1o 1 nmutpy 0,02 M pacTBopoB HUTpaTa cepedpa u
OpoMua HaTpusl.

KountpoabHas padora 2.

Pazgeani 5-7.

Bapmuanr 1.

1. 300pa3ute 35IeKTpOHHYIO U TpapHUuECcKyI0 3JIEKTPOHHYIO (POPMYJIbI ATOMOB, BXOASIINX
B coequHeHne H,Se. Omnpenenure, Kk kakomy ceMeicTBy (s,p,d,f) OTHOCATCS 37€MEHTBHI.
VYkaxure BUJ CBS3H, MOJISAPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.

2. Paccunrars pH aueratHoil OydepHoil cucTEeMBbl, COCTOSIIEH W3 PACTBOPOB YKCYCHOM
KHCJIOTHI M alleTaTa HaTpHsl OIMHAKOBOM KOHLIEHTPAIIMM B COOTHOLIEHUH 1:5.

3. OmpenenuTe BHYTPEHHIOI ¥ BHEIIHIOK CQephl, 3apsabl KOMIUIEKCHOTO HOHA |
KOMILIEKCOOOpa3oBareisi, KOOPAMHALMOHHOE YHCIO KOMIUIEKcooOpa3zoBareist U
JNEHTaHTHOCTh JurasaoB B coenunenuu [Pd(H,O),(NH;),|Cl,. Hanumute BbipaxeHue
U1l KOHCTAHThI HECTOMKOCTH KOMILJIEKCA U HA30BUTE €TO0.

4. Paccumraiite D.J[.C. K0OaIbT-KaJIMHEBOTO dIEMEHTA C KOHIEeHTpanuel noHoB Cd*'=
1072 mons/n, nonos Co?", paBnoii 10 mons/1.

(¢%Cd?*) =-0,403 B; ¢°(Co) = - 0.29 B).
5. TlopGepute KO3 GUIMEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
KMHO4+ H202 — MI’IOQ + 02 + KOH + HzO
Ob6ocHyiiTe BO3MOXXHOCTb MPOTEKAHUS PEAKIIMM B CTAHAAPTHBIX YCIOBHSIX, UCIOIb3YS
TaOJIMYHBIC JAHHBIC CTAHJAPTHBIX PEIOKC IMOTCHIIHAIIOB.

6. Harumure ¢opmyiy MHUILEIUIBI, TIOTYYEHHOW CIIMBAaHUEM PAaBHBIX 00BEMOB PacTBOPOB

0,01M KClu 0,02 M AgNOs. IlpuBeante Ha3BaHUsI BCEX CIIOEB MUIIEIUIHI.

Bapuanr 2.
1. M300pa3ute 35IeKTPOHHYIO U TpapHrUuecKyto 3JEKTPOHHYIO (POPMYJIbI ATOMOB, BXOASIINX
B coenuHenue NHj;. Omnpenenure, k kakoMy cemMeicTBy (s,p,d,f) oTHOCSTCS 37€MEHTBHI.
VYkaxure BUJ CBSA3H, MOJSIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.



2. Paccuurats pH ruapodochatHoit OydepHOil cucTembl, COCTOAIIEH W3 PacTBOPOB

ruapodochara u guruapodocdara HaTpus OJINHAKOBON KOHLEHTpaluu B
COOTHOIIEeHHH 1:5.

3.0mpenenute BHYTPEHHIOK U BHEIIHIOW cdepbl, 3apsabl KOMIUIEKCHOIO HMOHA U

KOMIUIEKCOOOpazoBatTeisi, KOOPIWHAIMOHHOE YHCIO KOMIUIEKCOOOpazoBaTenst H
neHTaHTHOCTh JirangoB B coenuHeHnn K,[Cd(CN)y]. Hamumure BbIpaskeHuwe st
KOHCTAHTBI HECTOMKOCTH KOMIUIEKCA U HA30BUTE €TO0.

. Beruucnute 2./1.C. MeIHO-IIMHKOBOTO AJIEMEHTa, KOHIICHTPAIIMK HOHOB M€ U ITMHKA B

koTopoM paBHbl 0,001 1 0,01 mMounb/m.
(¢%(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B.
3aKOHYMUTh ypaBHeHHME peakiuu. OnpenenuTb HampasieHue nporexkanuss OBP (B
OpsMOM WM OOpaTHOM HAaNpaBlICHWH)  MpPH TIOMOIIM CTaHIAPTHBIX PEIOKC-
MIOTEHIIMAJIOB:

Kzs + KzMnO4 +H20 =S+ ...

. Hamumure CI)OpMy.]'Iy MU CIIBI, HOHy‘IGHHOﬁ CJIMBAHHUECM pPAaBHBIX 00BEMOB PacTBOpPOB

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

Bapuanr 3.

1

. I306pasute 37eKTPOHHYIO U Tpa@UUecKyIo 3IEKTPOHHYIO (JOPMYIIBI aTOMOB, BXOISIINX

B coenuHenne FeCls. Onpenenure, k KakoMy ceMeUcCTBY (S,p,d,f) oTHOCATCS IIEMEHTHI.
VYkaxkure BUJ CBSA3H, MOJIAPHOCTh U NPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.

. Paccunrars pH aueratHoil OydepHoil cucTeMbl, COCTOSLIEN U3 PACTBOPOB YKCYCHOM

KHCIIOTHI U alleTaTa HaTpusl OJJUHAKOBOW KOHIIEHTpalluu B cooTHomeHuu 1:10.
Onpenenure BHYTPEHHIOIO M BHEUIHIOW cdepbl, 3apsa/ibl KOMIUIEKCHOTO HOHA M
KOMIUIEKCOOOpazoBarTeisi, KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3zoBaTens |
JNCHTAaHTHOCTH JinranaoB B coequHernu Na[Sb(H,0), (SO,);]. HanumuTe BhIpaxeHue
JUISL KOHCTaHTBl HECTOMKOCTH KOMILJIEKCA U HA30BUTE €rO.
Boruucautes 3.J1.C. MeIHO-IIMHKOBOTO 3JEMEHTA, KOHILEHTpAaIus HOHOB MEIU B
kotopoM =0,01momb/7, a KoHIIeHTpanus HoHOB IuHKa = 0,001 MomB/m.
(E° Cu*/Cu = 0.34 B; EoZn*/Zn=-0.76 B)
3aKkoHYUTh ypaBHeHWE peakiuu. Onpeaenuts HampasiaeHue mnporekanus OBP (B
npsMOM WM OOpaTHOM HAmpaBlICHWHM)  MPU TOMOINMA CTAHIAPTHBIX  PEJOKC-
MOTEHIIUAJIOB:

KMIlO4+ KZSO3 + HzO =

. Hanumure dopMyiy MUIENbl, MOJIYYEHHON CIMBAaHUEM PaBHBIX 0OBbEMOB PacTBOPOB

0,IM KIu 0,01 M AgNOs;. ITpuBeauTe Ha3BaHUs BCEX CIIOEB MUIICILIIBI.

Bapuanr 4.

1.

N300pa3uTte 37EeKTPOHHYIO U IPaUUuECcKyI0 IIEKTPOHHYIO ()OPMYJIBI aTOMOB, BXOISIINX
B coequnenue H,O. Ompenenute, Kk Kakomy ceMeicTBy (s,p,d,f) oTHOCSTCS 3rIeMEHTHI.
VKakuTe BUJ CBSI3H, TOJSIPHOCTH M MPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYIIbI.

. Paccunrars pH anerarHoii OydepHoil CUCTEMBI, COCTOAIICH U3 PACTBOPOB YKCYCHOM

KHMCIIOTHI U alleTaTa HaTpHsl OJJMHAKOBOW KOHIIEHTpaluu B cooTHomeHuu 10:5.
Onpenenute BHYTPEHHIOI W BHEIIHIOI CQEpbl, 3apsabl KOMIUIEKCHOTO HOHA U
KOMIUIEKCOOOpa3oBatTeis, KOOPAMHAIIMOHHOE YMCIO KOMIUIEKCOOOpa3zoBaTens |
neHtanTHOCTh JurannoB B coenunennn K [Fe(CN)4(H,0),]. Hanummure BbipaxeHue
JUISL KOHCTaHTBl HECTOMKOCTH KOMILJIEKCA U HA30BUTE €rO.

. Onpenenute DJIC KOHIIEHTPALIMOHHOTO TaJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM OIUH

HukeneBbli (N1) 1eKTpoa HaXOAUTCS B PaCTBOPE C aKTUBHOW KOHLIEHTpalUeld HOHOB
Ni?*, pasuoii 10* Monb/s1, a Ipyroii Takol ke 3JIEKTPOJ - B PACTBOPE C AKTHBHOM
KOHLeHTpauueil nonos Ni2*, paBroii 1072 Monb/1.
3akoHUYUTH ypaBHeHUE peakiuu. Onpenenuts HanpasieHue mnporekanus OBP (B
npsMOM Wi OOpaTHOM HANpaBJIEHWH) TPU TOMOIIM CTaHAAPTHBIX PEJOKC-
MIOTEHIIUAJIOB:

KI + KzCI‘207 + HzSO4 = Iz + ...



6. Harmummre Qopmyny MULIEIIIBI, TOTYYSHHON CIIMBAaHUEM PaBHBIX 00BEMOB PacTBOPOB
0,02M KOH u 0,02 M Fe(NO3);. [IpuBeauTe Ha3BaHUS BCEX CIIOEB MUIICILIBI.

Bapmuanr S.

1. M300pa3ute 35IeKTpOHHYIO U TpapHUuecKyto 3JEKTPOHHYIO (POPMYJIbI ATOMOB, BXOASIINX
B coenunenune PHs;. Onpenenure, k kakomy ceMelcTBY (S,p,d,f) oTHOCATCS 37€MEHTHI.
VYKaKuTe BUJ CBA3H, OJISIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccunrars pH aueratHoil OydepHOil cucTeMbl, COCTOSIIEN U3 PacCTBOPOB YKCYCHOM
KHCJIOTHI M alleTaTa HaTpHsl OAMHAKOBOM KOHLIEHTPALMM B COOTHOLIEHUH 2:5.

3. OmpenenuTe BHYTPEHHIOI M BHEIIHIOW CQephl, 3apsabl KOMIUIEKCHOTO HOHA |
KOMILIEKCO0Opa3oBareisi, KOOPAUHALMOHHOE YHCIO KOMIUIEKcooOpaszoBareias U
neHTaHTHOCTh JurannoB B coenuHeHun K;[Fe(CN)g]. Hanummre BbIpakeHue st
KOHCTaHThl HECTOMKOCTH KOMIUIEKCA U Ha30BUTE €rO.

4. Bpruucnute O.J1.C. MeIHO-LIMHKOBOTO JJIEMEHTA, KOHILIEHTpalUs HOHOB MEAU B
kotopoM =0,005 moub/11, a KoHIIeHTpaIus noHOB 1TuHKa = 0,001 Mob/11.

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

5. 3akoHuMTh ypaBHeHME peakiuu. OnpenenuTs HampasieHue nporexkanus OBP (B
OpsIMOM WM OOpaTHOM HAampaBiICHUHM) IpPU MOMOIIM CTaHIAPTHBIX  PEJOKC-
MOTEHINAJIOB:

NaAsO, +1I, + NaOH — Na3;AsO, +

6. Hanmmmre ($opmyity MULEIUIBI, TOJIy4€HHON CIIMBAaHUEM paBHBIX 0OBEMOB PacTBOPOB

0,0IM K,CrO4 u 0,01 M AgNOs. IlpuBeante HazBaHUsI BCEX CIIOEB MULIEIUIHI.

Bapuanr 6.

1. 306pa3ute 31eKTPOHHYIO U rpaQUuecKyIo IEKTPOHHYIO (OPMYJIIbI aTOMOB, BXOISAIINX
B coequnenue HI. Onpenenure, k xakoMmy cemeicTBy (S,p,d,f) OTHOCSTCS DIIEMEHTHI.
YKaxuTe BUJ CBSA3H, MOJIIPHOCTD U MPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJIbI.

2. Paccuurare pH rtumpodocdarHoit OydpepHOil CHCTEMBI, COCTOSIIEH W3 PacTBOPOB
ruapodochara u  guruapodocdara HaTpUs  OAMHAKOBOM  KOHIIGHTpAIMM B
COOTHOILIEHUH 2:5.

3. HazoBure coemunenne [Ni(NH3);(H,0)3]SO4. Hamumure ypaBHEHHS TEpPBUYHOM U
BTOPUYHOW JIUCCOIMAIIMA D3TOTO COEJUHEHUsS B BOJHBIX pAcTBOpaxX M BBIPA3UTE
KOHCTaHTY HECTOWKOCTH.

4. Onpenenure 3JIC raapBaHUYECKOTO dJIEMEHTa, B KOTOpoM kaamueBbiit (Cd) anexTpon
HAXOJWUTCA B PacTBOPE C aKTUBHOM KoHIeHTpanueil nonos Cd, pasHoit 10 monb/m, a
cBuHIOBEINA (Pb) s1ekTpox — B pacTBOpe ¢ aKTMBHOM KOHILIEHTpamueil MoHOB Pb%,
pasHoii 1072 MOJIB/II.

5. [MonGepure KO3PPUIMEHTH HOHHO-3JICKTPOHHBIM METOJIOM:

MnS + HNO3; — MnSO,4 + NO; + H,O
O06ocHyiiTe BO3MOKHOCTh IPOTEKAHUSI PEAKIIUA B CTAHJAPTHBIX YCIOBHSX, UCIOB3YS
TaOJIUYHbIC JaHHbIE.

6. Harmummre opmysmy MUIIEIUIBI, TOTYYCHHON CIIMBAHUEM PaBHBIX 00BEMOB PacTBOPOB

0,001M KI u 0,02M AgNOs. [IpuBeaute Ha3BaHUS BCEX CIOEB MUIIEILIBI.

Bapuanr 7.

1. 300pa3ute 31eKTPOHHYIO B IPaQUUecKyIo AIEKTPOHHYIO OPMYITBI aTOMOB, BXOISIITIX
B coequHenue C,H, Ompenenute, K KakoMy CeMEHCTBY (S,p,d,f) OTHOCSATCS DJIEMEHTHI.
YKaXuTe BUJI CBS3H, MOJIIPHOCTD U TIPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJIBI.

2. Paccunrare pH ameratHoii OydepHON CHCTEMBI, COCTOSIIEH U3 PACTBOPOB YKCYCHOM
KHUCJIOTHI U alleTaTa HaTpUsl OJIMHAKOBOM KOHIIEHTPALIMK B COOTHOILIEHUHU 3:5.

3. Onpenenutre BHYTPEHHIOIO W BHEIIHIOI CQepbl, 3apsapl KOMIUIEKCHOTO HOHA U
KOMIUIEKCOOOpa3oBareisi, KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTeiss |
JNEHTAaHTHOCTH JiuranaoB B coeauHeHnu [Pd(H,O)(NH;),Cl]|Cl. Hanummre BeipaxkeHue
JUTSI KOHCTaHThl HECTOMKOCTH KOMILJIEKCA U Ha30BUTE €TO.

4. Bprucautrs I.J[.C. MeIHO-UIIMHKOBOTO JJIEMEHTA, KOHILEHTpAIUs HOHOB MEIHU B
kotopom =0,005 mMob/11, a KOHIIEHTpanws HOHOB 1HKA paBHa 0,001 Moib/1I.



(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).
5. [log6epure kKO3HPUITUEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:

NaNO, + K,Cr,07 + H,SO4 — NaNOj + Cr,(SOy4); + K,SO4 + H,O
O6ocHyliTe BOBMOXHOCTh MPOTEKAHUS PEAKIIMA B CTAHJAPTHBIX YCIOBHSX, UCIIOJIB3YS
TaOJUYHEIC JaHHEIC.

6. Hanummre ¢opMyity MHIIECIIIBI, IOJYUY€HHON CJIMBAHUEM PaBHBIX 00BEMOB pPacTBOPOB
0,0IM KI u 0,02 M AgNO;. IlpuBeante Ha3BaHUsI BCEX CIIOEB MULIEIUIBI.

Bapmuanr 8.

1. I300pa3ute >JeKTPOHHYIO U TPaPUIECKYIO FIEKTPOHHYIO (POPMYJIIbl aTOMOB, BXOASIIIUX
B coenunenne CHy. Ompenenure, Kk KakoMy ceMeicTBy (s,p,d,f) oTHOCSTCS 37€MEHTHI.
VYKakuTe BUJ CBA3H, OJIIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuutat pH rumpodocdartHoit OydepHOil cHcTeMbl, COCTOAIIEH U3 PacTBOPOB
rugpodochata w  guruapodocdara HATPUS  OJUHAKOBOH  KOHIIGHTPAllMM B
COOTHOIIEHUH 4:5.

3. OmpenenuTe BHYTPEHHIOI M BHEIIHIOW CQephl, 3apsabpl KOMIUIEKCHOTO HOHA |
KOMIUIEKCOOOpa3oBatTeisi, KOOPAWHAIMOHHOE YHCIO KOMIUIEKCOOOpazoBarenst H
NeHTaHTHOCTH JuranoB B coequHeHnu K [Cd(CN);(H,0)]. HanumuTe BeipakeHHe ISt
KOHCTaHTBl HECTOMKOCTH KOMILJIEKCA U HA30BHUTE €rO.

4. Bpruucnute O.JI.C. MeIHO-LIMHKOBOIO 3JIEMEHTA, KOHILIEHTpalUsl HOHOB MEAU B
kotopoM paBHo 0,0001Moib/11, a KOHIIEHTpaIs HOHOB 1HKA paBHO 0,005 MOIB/JI.

(E° Cu?*/Cu = 0.34 B; E° Zn**/Zn= -0.76 B).
5. [Mon6epute k03P PUIMEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
CI’C13 + BI’2 + KOH — KzCI’O4 + KBr + HZO + KCI
O6ocHyiiTe BO3MOKHOCTh IPOTEKAHUSI PEAKLIMU B CTaHJAPTHBIX YCIOBUSX, UCIOB3YS
TaOJIMIHBIC JTAHHBIC.

6. Harmummre Qopmysy MULIesIbI, MOTYYeHHON CIIMBAaHUEM PaBHBIX 00BEMOB PacTBOPOB

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

Bapuanr 9.

1. 3006pa3ute 31eKTPOHHYIO U IPaQUUecKyI0 IEKTPOHHYIO (OPMYJITBI aTOMOB, BXOISIINX
B coenunenne C,Hy. Ompenenure, K KakoMy ceMeucTBy (s,p,d,f) OTHOCSATCS d/IeMEeHTHI.
VYkaxuTe BUJ CBSA3H, MOJIIPHOCTD U POCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurate pH rumpodocdarHoit OydepHOil CHCTeMBI, COCTOSIIEH W3 PacTBOPOB
ruapodochara u  guruapodocdara HATpUS OJUHAKOBOW  KOHIEHTPAILUU B
cooTHomieHuu 4:1.

3. Omnpenenute BHYTPEHHIOIO M BHEIIHIO cQepbl, 3apsabl KOMIUIEKCHOTO HOHA U
KOMIUIEKCOOOpa3oBareisi, KOOPIWHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBareisi W
JEHTAHTHOCTh JIMTaHoB B coeauHeHuu Na [Sb(C,0,),]. Hanmummure BhIpakeHHUE IS
KOHCTAHTBI HECTOMKOCTH KOMIUIEKCA U Ha30BUTE €TO0.

4. Bpruucautrs I.J[.C. MEIHO-IIMHKOBOIO JJIEMEHTA, KOHLEHTpAIMs HOHOB MEIHU B
kotopom =0,003 mMob/11, a KOHIIEHTpanws HOHOB IHKA paBHa 0,001 Moib/II.

(¢°(Cu) = 0.34B; ¢ °(Zn) =- 0,76 B).
5. [MonGepure KO3PPUIMEHTH HOHHO-JICKTPOHHBIM METOJIOM:
KMDO4+ HZO s+ HQSO4 — MI’ISO4 + 02 + KzSO4 + HZO
O06ocHyiiTe BO3MOKHOCTh IPOTEKAHUSI PEAKIIUA B CTAHJAPTHBIX YCIOBHSX, UCIOB3Ys
TaOJIUYHbIC JaHHbIE.

6. Hanummre dhopMyIry MUIIEIITBI, TIOTYYECHHONW CTUBAHUEM PaBHBIX 00BEMOB pPAaCcTBOPOB

0,01M KCI u 0,02 M AgNO;. IIpuBenure Ha3BaHUS BCEX CJIOCB MHUIIEIUIBI.

Bapuanr 10.
1. M300pa3ute 35IeKTpOHHYIO U TpapUUECKyIO 3JIEKTPOHHYIO (POPMYIIBI ATOMOB, BXOASIINX
B coenuHeHue BeF,. Onpenenute, kK kakoMy ceMeicTBy (S,p,d,f) OTHOCSATCS DJIEMEHTHI.
VYkaxxute BUJ CBSI3U, MOJSIPHOCTD U IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.
2. Paccunrare pH ameratHoit OydepHON CHCTEMBI, COCTOSIIEH U3 PACTBOPOB YKCYCHOU
KHCJIOTHI M alleTaTa HaTpHs OIMHAKOBOW KOHLIEHTPAIIMM B COOTHOILIEHHH §:5.



3.

Omnpenenute BHYTPEHHIOK U BHELIHIOIO c¢epbl, 3apsabl KOMIUIEKCHOTO HOHA H
KOMIUIEKCO00 pa3zoBaTens, KOOPJAWHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBareist H
JNeHTaHTHOCTh uranioB B coeanHeHnn K;[Fe(CN)s(H,O)]. Hanummre BeipakeHue st
KOHCTaHTbl HECTOMKOCTH KOMILJIEKCA U HA30BUTE €TO.

Boeruncnute 3.J[.C. MEQHO-LIMHKOBOTO 3JIEMEHTAa, KOHLEHTPALlUsd HOHOB MEIU B
kotopoMm = 0, 1Mo1b/11, a KOHLEHTpalus HOHOB ITuHKa paBHO 0,0001 mMonb/1.

(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).

. [Tonbepure kK03 HUITMEHTHI HOHHO-3JIEKTPOHHBIM METOIOM:

KI + K,Cr,0O7 + HSO4 = I, + Cr; (SO4)3 + K, SO4 + H,O
OGocHyITE BO3MOKHOCTD MPOTEKAHKS PEAKIIMM B CTAHAAPTHBIX YCIOBHUSX, HCIIOIB3YsI
Ta6JII/IIIHLIe JAHHBIC.

. Hanumure dopMyily MULENIBI, TOJyYEHHON CIMBAHUEM PaBHBIX 0OBEMOB PacTBOPOB

0,001M K;,S u 0,01MAgNOs. [IpuBenure Ha3BaHUsI BCEX CIOEB MUIIEIUIBI.

BapuanT 11.

1.

N3o0pazure 3neKTPOHHYIO U TpaprUecKyo MIEKTPOHHYIO (POPMYIIBI AaTOMOB, BXOISAIIUX
B coeaunenune BCls;. Onpenenure, k KakoMy ceMeHCTBY (S,p,d,f) OTHOCATCS 3/1eMEeHTHI.
VYKakuTe BUJ CBA3H, OJIIIPHOCTb U POCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.
Paccuntate pH ruapodocdarnoit OydepHoil cuctemsl, cocTosiedl U3 pacTBOPOB
rugpodochara w  guruapodocdara HATPUS  OJUHAKOBOH  KOHIIGHTPALMM B
cooTHoUIeHUH 4:5.

Omnpenenute BHYTPEHHIOIO W BHEUIHIOIO Cc(epbl, 3apsasl KOMIUIEKCHOTO HOHA H
KOMILIEKCOOOpa3oBareisi, KOOPAMHAIIMOHHOE YHUCIO KOMIUIEKCOOOpa3zoBareis H
JNEHTaHTHOCTb JuraHaoB B coenuHeHuu [Fe(CN),(H,0),(NH;),]Cl. Hanummure
BBIPA)KEHHUE JUIsI KOHCTaHThl HECTOMKOCTH KOMIUIEKCA U Ha30BUTE €rO.

. Beruncnure 3.J1.C. rampBaHMYECKOTO 3JIeMEeHTa, 00pa30BaHHOTO MAarHHUEM M MEJbIO

KOHIICHTpAIIUs HOHOB MarHusi B KotopoM paBHO 0,001 Moub/i1, a KOHLEHTpAIXs HOHOB
meau paBHo 0,01 Moib/m.
(¢° Cu?*/Cu = 0,34 B; 9°Mg>"/Mg=-1,18 B).

. [Tonbepure kK03 HUITMEHTH HOHHO-3JIEKTPOHHBIM METOIOM:

KMI]O4+ H202 — Ml’l02 + 02 + KOH + HzO
O60CHyfITG BO3MOXHOCTD IMPOTCKAHUA PCAKINN B CTAHAAPTHBIX YCIOBUAX, UCIIOJIb3Ys
TaOJIMYHEIE JaHHBIC.

. Hanmumure ¢opmyity MHUIEIUTBI, TONyY€HHON CIIMBAaHUEM pPaBHBIX 00BbEMOB PAacCTBOPOB

0,001M K;S u 0,01M Cu(NOs),. [IpuBeauTe Ha3BaHMS BCEX CIIOEB MUIICIUIHI.

BapuanT 12.

1

. I300pa3ute 371eKTPOHHYIO U Tpa@UIecKyro SIEKTPOHHYIO (JOPMYITBI ATOMOB, BXOISIITUX

B coenunenue HCI. Ompenenute, k Kakomy ceMeucTBy (s,p,d,f) oTHOCSTCS 37€MEHTHI.
VYKakuTe BUJ CBA3H, OJIIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBIL.

. Paccunrare pH amneratHoit OydepHON CHUCTEMBI, COCTOSIICH M3 PacCTBOPOB YKCYCHOM

KHCIIOTHI M alleTaTa HaTpys OJMHAKOBOW KOHIICHTPAIIMU B COOTHOIICHUH 1:1.
HazoBute coegunenue [Ni(NHj),(H,0),]SO4. Hanummre ypaBHEHUS NEPBUYHON H
BTOPUYHOW JUCCOLMAIIMM ATOTO COCAMHEHUS B BOJHBIX PAcCTBOpPaxX U BBIPA3UTE
KOHCTaHTY HECTOMKOCTH.

. Boruncaure 2.J1.C. ranpBaHHUECKOrO 3J€MEHTa, 0Opa30BaHHOTO MarHHEM W MEJbIo,

KOHIIEHTpallKsi HOHOB Maruus B KoTopoM paBHO 0,01 Momb/1, a KOHIIEHTpAlKsl HOHOB
Mmeau paBHO 0, 1 Moub/.

(¢° Cu?*/Cu = 0,34 B; 9°Mg>"/Mg=-1,18 B).

3akoHUYUTH ypaBHeHUE peakiuu. Onpegenuts HampaBieHue mnporekanus OBP (B
npssIMOM MM OOpaTHOM HAMpaBJIEHWW) TIPU TOMOIIM CTaHAAPTHBIX PEIOKC-
noreunuanos: K>S + KoMnO4 +H,O =S + ...

. Hanumure dopMyity MUILENIbl, MOJYYEHHON CIMBAaHUEM pPaBHBIX 00BbEMOB PacTBOPOB

0,02M FeCl; u 0,02M NaOH. [IpuBeante Ha3BaHHs BCEX CIOEB MHUIICILIBL.

Bapuanr 13.



1. U300pa3ute 31eKTPOHHYIO U IpaQUUecKyIo IEKTPOHHYIO (OPMYITBI aTOMOB, BXOISIINX
B coenunenue H,S. Onpenenure, k kakomy ceMelcTBY (S,p,d,f) oTHOCATCS 37€MEHTHI.
VYKaxxute BUJ CBSI3U, MOJSIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurars pH aneratHoil OydepHOil cucTeMbl, COCTOSIIEH U3 PacCTBOPOB YKCYCHOM
KHCJIOTHI U alleTaTa HaTpUsl OJIMHAKOBOM KOHIIEHTPALIMM B COOTHOILIEHUH 6:5.

3.0mpenenute BHYTPEHHIOI U BHEIIHIOW cdepbl, 3apsapl KOMIUIEKCHOIO HMOHA U
KOMIUIEKCOOOpazoBatTeis, KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpazoBaTens |
neHTaHTHOCTh JirangoB B coenuHeHnn K,[Cu(CN)y]. Hamumure BbIpaskeHwe st
KOHCTaHTBI HECTOMKOCTH KOMILJIEKCa i Ha30BUTE €TO.

4. Beraucauts D.J1.C. TalbBAaHHYECKOTO JJIEMEHTa, 00pa30BaHHOTO MAarHHUEM W MEJbIO
KOHIIEHTpallMsi MOHOB MarHusg B KoTopoM paBHO 0,0001 Momnb/i, a KOHIIEHTpaIus
nOHOB Meu paBHO 0, 1 MOJIB/II.

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

5. 3akoHuuTh ypaBHeHHME peakuuu. OrnpenenuTh HanpasieHue mnporekanus OBP (B
OpsMOM WM OOpaTHOM HampaBl€HWH)  TpPHU TOMOIIM CTAaHIAPTHBIX PEIOKC-
MOTEHIIUAJIOB:

KMnO4 + K»,SO5 + H,O =

6. Harmummre Gopmyiry MUIIEIIIBI, TTOJYYSHHOW CIIMBAHUEM PaBHBIX 00BEMOB PacTBOPOB

0,01M FeCl, u 0,02 M Na,S. IIpuBeaute Ha3BaHUsI BCEX CIOCB MUIICIUIHI.

Bapuanr 14.

1. I300pa3ute 3JeKTPOHHYIO U TPaPUIECKYIO FIEKTPOHHYIO (POPMYJIbl aTOMOB, BXOASIIIUX
B coenuHenue CCly. Onpenenute, K KaKOMy CeMEUcCTBY (s,p,d,f) OTHOCSATCS 37€MEHTHI.
VYKaxxute BUJ CBSI3U, MOJSIPHOCTh U TPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuntars pH ameratHoil OydepHOil cucTeMbl, COCTOSIICH U3 PACTBOPOB YKCYCHOM
KHUCJIOTHI U alleTaTa HaTPUsl OJIMHAKOBOM KOHIICHTPAIIMK B COOTHOIICHUH 3:5.

3.0mpenenuTe BHYTPEHHIOK U BHEIIHIOW cdepbl, 3apsapl KOMIUIEKCHOTO HMOHA U
KOMILIEKCOOOpa3oBaTeisi, KOOPAMHAIIMOHHOE YHCIO KOMIUIEKcooOpazoBarens U
JNeHTAaHTHOCTH JuranaoB B coequHeHnn Na [Co(SOy4)2(NH;),]. Hanmumure BeipaxkeHue
JUTSl KOHCTaHThl HECTOMKOCTH KOMILJIEKCA U Ha30BUTE €TO0.

4. Beraucauts 2.J1.C. ranpbBaHUYECKOTO AJIEMEHTa, 00pa30BaHHOTO MarHWEM W MEIbIO
KOHIIGHTpalusi MOHOB MarHusi B KoTopoMm paBHO 0,00001 Moisb/n, a KOHIEHTpauus
noHOB Meau paBHO 0,05 Moutb/I1.

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

5. 3akoHUMTh ypaBHeHHE peakuuu. OnpenenuTs HampabieHue nporekanuss OBP (B
NpsSIMOM ~ WJIM  OOpaTHOM HamNpaBJI€HUH) TPU TOMOIIM CTAHAAPTHBIX PEIOKC-
MOTEHIINAJIOB:

NaAsO, +I, + NaOH — Naz;AsO4+
6. Hamumute ¢dopMyny MULEIBI, MOTYYCHHONW CIMBAaHUEM pPaBHBIX OOBEMOB PacTBOPOB
0,001M K5S 1 0,01M Cu(NOs),. [IpuBeaute Ha3BaHUs BCEX CIIOEB MULIEIUIHI.



_ KOMILUIEKT 3ATAHAM JJ151
CAMOCTOSITAJIBHON AYAUTOPHOM PABOTHI OBYYAIOIIIETOCSI (CAPO)
O JUCHUILJIMHE «XUMMUSI»

Pa3nen 1. BBenenue B 0011y10 XUMHIO

CamocTosiTeIbHas ayAuTOpPHasi padoTa odyuaromerocst Ne 1

Tema: OcHOBHBIE MOHATHA XUMHH

(98]

Bapmuanr 1.
Onpenennure, K KakKUM KjaccaM HEOPTaHMYECKUX COEAMHEHUU OTHOCSTCS CJeayIoIIue
BemectBa u HazouTe ux: Ca(OH)CL, Fe(NOs);, KHSO,4, Cu(OH),, H,SOs3, SO,.

. Onpenenute KOIUYECTBO BeliecTBa, coaepxaiieecs B 10,3 r NaBr.
. MonsipHasi KOHLEHTpausi Xjopuaa Hatpus B (uszmonormdyeckom pactBope 0,15 moib/m.

Paccunraiite maccoByto gomnto u Tutp NaCl B aToM pactBope, (p = 1 r/mi.).

Bapuanr 2.
Onpenenure, K KakKUM KiIaccaM HEOPTaHWYECKHX COSAMHCHHUU OTHOCSTCS CICIYIOIIHE
BemecTBa u HazoBuTe uX: CaCl,, Fe(OH)NO;, Ca(HSOy),, Mn(OH),, H,Si103, MnO..

. Onpenenure KOIMYECTBO BenlecTBa, cojaepxkaiieecs B 10,1 r KNOs.
. MaccoBas n07s ene3a B KpoBH B pacdeTe Ha anemeHT cocrtabiser 0,05%. Kakas macca

HMOHOB K€JIe3a COJEPIKUTCS B 5 KI' KPOBH.

Bapuanr 3.

. OnpenenI/ITe, K KaKUM KJIaCCaM HCOPIraHUYCCKUX CoeI[I/IHeHI/Iﬁ OTHOCATCA CIICAYIOIIUC

BemiectBa u HazoBuTe uXx: Cu(OH)CI, Cr(NOj3);, KHSi03, Cs(OH), HNOj3, ZnO.

. Onpenennute KOIUYECTBO BellecTBa, coaepxanieecs B 2,92 r CrBr;.
.20 r NaOH pactBopuiu B 80 M1 BOABI M IOTYYHIN PACTBOP € TUIOTHOCTHIO 1,22 T/M1.

PaccuuTaiiTe MaccoByIO JOJIO U MOJISIPHYEO KOHIICHTPAIIMIO THIPOKCHIA HATPUS B
TIOJTy9E€HHOM PacTBOPE.

Bapuanr 4.

. OHpeI[eJ'II/ITe, K KaKUM KJIaCCaM HCOPIraHNUYCCKUX COCI[I/IHCHI/Iﬁ OTHOCATCA CIICAYIOIIUC

BemiectBa u Ha3oBuTe nXx: MnCl,, Fe(OH),NO3;, Cu(HSO,),, Ni(OH),, H;PO4, PbO,.

. Onpenenute KOIUYECTBO BeliecTBa, coaepxainieecs B 1.48 r Mg(NO;)s,.
. B xenyno4HoM coke MaccoBasi 401 COISTHOM KUCIIOThI cocTaBiisieT B cpenHeM 0,5%.

PaccumnraiiTe 5KkBHBaNIeHTHYIO (HOPMAIbHYIO) KOHIIEHTPAIMIO COISTHOW KUCIIOTHI B
KEITyA0YHOM COKe?

Bapmuanr S.

. OHpeI[eJ'II/ITe, K KaKHUM KJIaCCaM HCOPIraHUYCCKUX COCI[I/IHCHI/Iﬁ OTHOCATCA CIICAYIOIIUC

BemiectBa u Ha3oBuTe ux: CaCl,, Fe(OH)(NOj3),, KHSO,4, Cu(OH),, NaClOs3, SO;.

. Onpenenure KOIMYECTBO BemecTBa, coaepxanieecs B 11,1 r CaCl,.
. MaccoBast nosis xjopuaa HaTpusi B pusnonorudeckom pactBope 0,85 monw/n. Paccuunraiite

MaccoByto noiito u Tutp NaCl B aToM pacTBope, eciu p = 1 r/mi.

Bapuanr 6.

. OHpCL[GJII/ITe, K KaKUM KJIaCCaM HCOPTaHUYCCKUX COGIII/IHGHI/Iﬁ OTHOCATCA CJICAYIOIIUC

BemecTBa u Ha3oBuTe uX: Zn(OH),, Fe(OH),(NO3), K, HPO,4, Fe(OH),, NaClOy, SO,.

. Onpenenute MOJISIPHYIO U MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA pacTBopa, B 2 1

kotoporo coaepxkurcs 11,1 r CaCls.

. MaccoBast mons xiopuaa HaTpus B pusnonorudeckom pactBope 0,85 monw/n. Paccuunraiite



maccoByto oo 1 TuTp NaCl B aToM pactBope, eciu p =1 r/mi.

Paznen 2. PacTtBopbl

CamocrosiTesibHAsA ayAnTOPHasi padoTa o0y4yaromerocsi Ne 2
Tema: PacTBopbl. Cioco0bI BhIPasKeHUs] KOHIEHTPALU PACTBOPOB

Bapmuanr 1.
1. PacTBOp — 3TO rOMOr€HHast CUCTEMA.....
1) MOCTOSIHHOTO COCTaBa, COCTOSIIAs U3 2 1 0oJiee HE3aBUCUMBIX KOMIIOHEHTOB;
2) NmEepeMEHHOT0 COCTaBa, COCTOSIIAs U3 2 HE3aBUCUMbBIX KOMIIOHEHTOB;
3) mepeMeHHOro cocTaBa, cocTosIas U3 2 U 6ojee He3aBUCUMbBIX KOMIIOHEHTOB U
MPOJIYKTOB UX B3aHUMOICHCTBHS;
4) TONBKO MOCTOSIHHOTO COCTaBa, COCTOSIIAs U3 2 U 00Jiee HE3aBUCUMBIX
KOMIIOHEHTOB U MPOJYKTOB X B3aUMOACUCTBHUS.
2. PactBopurens — 310:
1) cpena, B KOTOpOM pacTBOPEHHbIE BELIECTBA PAaBHOMEPHO paclpesesieHbl B BUE
MOJIEKYJ U HOHOB;
2) KOMIIOHEHT pacTBOpa, HaxOJAUIMICs B M30BITKE MU B TOM Y€ arperaTHom
COCTOSIHUH, YTO U CaM pacTBOp;
3) KOMIIOHEHT pacTBOpa, HaxXOJSIIMICS B HEAOCTAaTKE M B TOM € arperaTHOM
COCTOSIHUH, YTO U CaM PacTBOpP.
3. DKBUBAJICHT BEIIECTBA MOXKET OBITh:
1) TOJNBKO peaabHOM YaCTUIICH BEIIEeCTBA;
2) TOJBKO YCIOBHOM YacTUIEH BEIIECTBA;
3) peaJbHOMW WM YCIIOBHOM YaCTHUIICH BEIIECTBA;
4) Bce OTBETHI HEBEPHHI.
4. Tutp noka3bIBaeT, CKOJIBKO:
1) rpamMMoB BemiecTBa COIEPKUTCS B 1 MII pacTBOpa;
2) rpamMMOB BellleCTBa COJAEPKUTCS B 1 J1 pacTBopa;
3) rpamMMOB BEILIECTBA COJAEPKUTCS B 1 KT pacTBOPUTENS;
4) Monb BeliecTBa COAEPKUTCS B 1 J1 pacTBOpa.
5. 3ammce «0,89%-nbr1it pactBop NaCl» o3Hagaer, 4To:
1) B 100 r pactBopa coaepxkurcs 0,89 r NaCl;
2) B 100 mx pactBopa coxepxkurcs 0,89 r NaCl;
3) B 1 1 pactBopa conepxkurcs 0,89 r NaCl,
4) B 1 xr pactBopa cogepxkurcs 0,89 r NaCl.
6. ®opmyna g pacyeTa MoJisipHOU KoHIeHTpanuu C(X) pacTBopa:

1) C(X) — My 6a

p-pa
2) C(X) =t

p- pa

3) C(X) :mﬁ-ff(l ;

p-pa

4) C(X) =t
p-as

m
5) C(X) =—Tlee
) CLO) =07

6- 6a p- pa
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7. MonspHasi KOHIIEHTpaIusi XJopujaa HaTpus B Quauonorndeckom pactsope 0,15 momw/m.
Paccuuraiite maccoByto nonto u Tutp NaCl B aTom pactBope, (p =1 r/mi1.).

Bapuanr 2.
1. ICTUHHBIM pacTBOPOM Ha3bIBAETCA:

1) romoreHHasi paBHOBECHasl CUCTEMa [IEPEMEHHOI0 COCTaBa, 00pa3oBaHHAsI U3 IBYX
win 0ojiee KOMIIOHEHTOB;

2) roMoreHHas CHCTEeMa, COCTOSIIAsi HE MEHEe YeM U3 2-X BEIIECTB;

3) rereporeHHas cucTeMa, CoAepiKalias He MEHee IByX KOMIIOHEHTOB;

4) omgHOpOAHAS CHCTEMa, COCTOSIIAs U3 MOJIEKYJI PACTBOPHUTEIS U YACTHIL
PacTBOPEHHOTO BELIECTBA, MEXKAY KOTOPBIMU UMEIOT MECTO (PM3UKO-XUMHUYECKUE
B3aUMOJCHCTBUS;

5) paszHOpoAHas cuCcTeMa, COCTOAIIAs U3 ABYX M 00Jiee KOMIIOHEHTOB U MPOYKTOB
WX B3aUMOJICHCTBUS.

2. [Io OTHOCUTENBHBIM KOIWYECTBAM PACTBOPHUTENS M PACTBOPEHHOTO BELIECTBA Pa3iNyaioT
pacTBOpHI:

1) HaCBIIIEHHEIE,

2) paz0aBiieHHBIE;

3) HEHACHIIICHHEIE,

4) nepechllleHHBIE;

5) KOHIIEHTPUPOBAHHBIE.

3. ®akTop PKBUBAJIEHTHOCTH — 3TO YHUCJIO, TI0KA3bIBAIOLEE, KaKas JOJIs:

1) peanbHOMN YacTHUIIBI BEIIECTBA SKBUBAJICHTHA OJIHOMY MOHY BOJOPOA B
KHUCJIOTHO-OCHOBHOM PEaKIMK WU OJHOMY 3J1eKTpoHy B OBP;

2) yCIOBHOMW YacTHUIIbI BEIIECTBA YKBUBAJIEHTHA OJHOMY MOHY BOJOPO/Ia HIIN
OJIHOMY JJIEKTPOHY B JaHHOM peaKIlnu;

3) peanbHOM WM YCIIOBHOM YaCTHIIBI BEIIECTBA SKBUBAJIEHTHA OJJHOMY HOHY
BOJIOPOJia MJIM OJJTHOMY 3JIEKTPOHY B IaHHOM peaklnu;

4) Bce OTBETHI HEBEPHHBI.

4. Maccosas o BeecTtsa (X) B pacTBope, BbIpaxkeHHasi B %, IOKa3bIBAa€T, CKOJBKO!
1) rpammoB BemiecTBa coqepxutcs B 100 r pacTBopa;

2) rpammoB BemiecTBa coaepxkutcs B 100 M pactBopa;

3) rpammoB BeriecTBa conepxkutcs B 1000 mi pacTBopa;

4) rpamMMOB BEIIECTBA COAEPKUTCS B 1 KT pacTBOpa.

5. 3anucek «3M pacTBOp IIOKO3bD» 03HAYAET, UTO:
1) B 11 pacTBOpa cCoOaEPKUTCS 3 MOJIb TITIOKO3BI;

2) B 100 M pacTBOpa COEPKUTCS 3 MOJIb TIIFOKO3HI;

3) B 1 KT pacTBOpa COEPKUTCS 3 MOJb TIIOKO3BI;

4) B 100 r pacTBOpa COAEPKUTCS 3 MOJIb TIIFOKO3HI.

6. ®opmyna A pacyeta MOJsUIbHOM KoHIIeHTpanuu C(X) pacTBopa:

m
1 C X - 8- 60 ;
) ( ) 6-6a ><inp— 5
2) C(X)=lea
m,
p-as
3) C(X) ot m8'8(1 ;
m,
p-asa
4) C(X) :n(f‘ e8d ;
Vp- a8
m
5 C X — 6= 8d
) ( ) Me- 6a >{/p- pa

7. MaccoBas go7s kesne3a B KpoBU B pacueTe Ha anemeHT cocrtasiser 0,05%. Kakas macca
MOHOB JKeJie3a COJACPIKUTCS B 5 KI' KPOBH.
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Bapuanr 3.
1. O6pa3zoBanue paCTBOPOB COMPOBOKIACTCSI:
1) TonbKO PU3UUECKUMH MPOIIECCAMU;
2) TOJBKO XUMHUYECKUMU MPOLECCAMH;
3) duzNYECKUMU U XUMUYECKUMU MPOIIECCAMHU.
2. PacTBOpUMOCTb 3aBUCHT:
1) oT mpupoBl PAaCTBOPUTEIS U PACTBOPSIEMOTO BEIIIECTBA,
2) OT KOHIIEHTpPAIINH;
3) ot TemmepaTyphl;
4) ot BpeMeHU;
5) OT mpUCYTCTBHSI B pAaCTBOPE APYTUX BEIIECTB.
3. DKBHUBAJICHT BEIIECTBA — JTO:
1) peanbHasi yacTHIIA BEIIECTBA, KOTOPas B JaHHOW PEaKIMH SKBUBAJICHTHA OJTHOMY
MOHY BOJIOPO/Ia WIIK OJJHOMY JJIEKTPOHY;
2) ycnoBHas 4YacTHIla BEIIeCTBa, KOTOPasi B TaHHOM PeakIui SKBUBAJICHTHA OTHOMY
MOHY BOJIOPO/Ia WIIK OJJTHOMY JJIEKTPOHY;
3) peanbHas WM YCIOBHAs YAaCTHIIA BEIIECTBA, KOTOPAs B JAHHOW peakIuu
HKBUBAJICHTHA OJIHOMY HOHY BOJIOPOJIA HITH OAHOMY DJIEKTPOHY;
4) peanpHas 4acTHUIlA BEIIECTBA, KOTOpas SKBUBAJICHTHA TOJIHLKO OJTHOMY HOHY
BOJIOpO/A.
4. MonsapHas KoHIIEHTpalus BemiecTBa (X) MOKa3bIBaeT, CKOJIBKO:
1) monpb BemiecTBa coaepxkutcs B 100 mut pacTtBopa;
2) MoIlb BellecTBa COAePKUTCS B 1 11 pacTBOpa;
3) Moub BelIecTBa COJIEPKUTCS B 1 K pacTBOpa;
4) MoIb BeulecTBa COACPKHUTCS B 1 KI' paCTBOPUTEIIS.
5. ®akTop YKBUBAICHTHOCTH THIPOKCH/IA ATFOMHHHUS PaBEH:

1) 1/2;

2) 3;

3) 1/3;

4) 1/6;

5) 1.

6. ®opmyna A pacyeTa MacCOBOM JIOJIU PacTBOpA:

1) W =Lew
mp—,m

2) W =llew
mp— pa

3) W — n(f‘ 6d ;
m

p-pa

m({‘ 6a >m D= pd
4y W =—"—2>L0,
100 %

5) W — m(f‘(ﬂl

p-pa p- pa

7. 20 r NaOH pactBopunu B 80 M BOJBI M HOJIYYHIM PACTBOP C IUIOTHOCTHIO 1,22 1/MIL.
PaccuuTaiite MaccoByl JOJI0 M MOJSIPHYIO KOHLIEHTPAlMI THAPOKCHAA HAaTpus B
IIOJYy4EHHOM PacTBOPE.

Bapuanr 4.

1. PactBoputens — 3TO KOMIIOHEHT, NMpPU OOpa30BaHWM pacTBOpa KOTOPOTO: a) arperaTHoe
COCTOSHUE HE WU3MEHsSEeTCs; 0) arperaTHOe COCTOSHUE W3MEHSETCS;, B) KOHIICHTPAIIHS
KOTOPOTO B pacTBOPE OOJIBIIE: T) KOHIIEHTPAIUs KOTOPOTO B pACTBOPE MEHBIIIE.

1) 6, B;
2) a, 1
3) a, B;



4) a,r;
5) a,0,B,T.
2. C poctoM TemrepaTypsl paCTBOPUMOCTB I'a30B B BOJE
1) He u3meHsercs;
2) yBeIMuYUBaeTCs;
3) yMmeHbIIaeTcsl.
3. ®akTOp PKBUBAJIEHTHOCTH HE MOXET IPUHUMATh 3HaUeHus: a) >1; 0) < 1; B) paBHoe 1.
1) 6;
2) 0, B;
3) a;
4) a, 0;
5) B.
4. MonsanbpHas KOHIIEHTpalus BemiecTBa (X) MoKa3bIBaeT, CKOJIBKO:
1) monsb BemiecTBa conepxkutcs B 100 mut pacTtBopa;
2) Mok BemiecTBa coaepxkutcs B 100 M1 pacTBOpUTENS;
3) MoJb BelIeCcTBa COAEPKUTCA B 1 KI' pacTBOPUTES;
4) monb BemiecTBa coaepxkurcs B I 1 pactBopurens.
5. 3anucek «0,25 H. pactBop H,SO4» 03HaUaET, uTO:
1) B 1 1 pactBopa conepxkutcs 0,25 mons H,SOy;
2) B 1 kr pactBopa coaepxurcs 0,25 monb sxkBuBanenta H,SOy;
3) B 1 1 pactBOpa coaepxkutcs 0,25 monb s3xBuBaneHTa HySOy;
4) B 1 1 pactBoputens coaepxurcs 0,25 monab HySOy.
6. ®opmyna ans pacyeTa TUTpA pacTBoOpa:

1) T(X) — n({’(fll ;

p-pa

2) T(X) — n({-({(l ’

p-pa

3) T(X) :m«—aa ’

V/-pu
4) T(X) =T
p-aa
m
5) T(X) =t —.
) T(X) =—

6- 6a p- pa

7. B xenymouyHOM COKE MaccoBasi JOJIsI COJITHOM KHCIOTHI cocTaBisier B cpeaHeM 0,5%.
Paccuuraiite 3KBHUBaJEHTHYIO (HOPMaJbHYI) KOHLIEHTPALMIO COJISHOM KHUCIOTBHI B
JKEITyJOYHOM COKe?

Bapuanr 5.

1. PacTBOpeHHOE BEIIECTBO — 3TO KOMIIOHEHT, AarperarHoe COCTOSIHME KOTOPOIo IpH
00pa3oBaHMM pacTBOpa: a) MOXET HE HU3MEHATHCSA;, O) H3MEHSETCSA; B) KOHIICHTpAIUs
KOTOPOT'O B pacTBOpe OOJIbIIIE; I') KOHIIEHTPALUs KOTOPOTO B PACTBOPE MEHBbIIIE.

1) 6, B;
2) a,0,r;
3) a, 1
4) a, B;
5) a, 0.
2. I3MeHeHMe JaBlIeHUE HE BIMSET HA paCTBOPUMOCTH B BOJIE!
1) ra3os;
2) KHUIAKOCTEH;
3) TBepIbIX BEIIECTB.
3. @axkTOp PKBUBAJICHTHOCTH MOXKET IPUHUMATh 3HaueHus: a) > 1; 6) < 1; B) paBHoe 1.
1) a, 0;
2) 0, B;



3) a, 0B;
4) a, B;
5) a.
4. MonspHasi KOHIIEHTpalysl SKBUBaJIeHTa BellecTBa (X) MOKa3bIBAET, CKOJIBKO:
1) Mo BelecTBa coiepKuTCs B 1 11 pacTBOpa;
2) MOJb BEHIECTBA COACPKUTCSA B | KT pacTBOpa;
3) Momb BellecTBa SKBUBAJIEHTA COJAEPKUTCS B 1 KT pacTBOpa;
4) MOJb BElIeCTBA HKBUBAJICHTA COJIEPKHUTCS B 1 11 pacTBOpa.
5. MoussspHOCTB — 3TO:
1) croco® BeIpaKeHUST KOHIICHTPAIMH PacTBOPA;
2) YHCIIO MOJIb PAaCTBOPEHHOTO BEIECTBA B 1 KT pacTBOPUTEJIS;
3) YKUCIIO MOJIb pACTBOPEHHOTO BEIIECTBA B | JI pacTBOPUTEIIS,
4) 4rcno MOJIb PAaCTBOPEHHOTO BelIeCTBa B 1 J1 pacTBOpa;
5) Macca pacTBOPEHHOIO BellecTBa B 1 J1 pacTBopa.
6. ®opmyna ams pacyeTa MOJISIPHOM MacChl SKBUBAJICHTA BEIIECTBA:

1) M, (X) ="z
V;-pa

2) M, (X) =low
m()"(fll

3) M?KH(X) :mg-gu ;

4) M3K8(X) :n3K8 m(f‘ ed ;

m
S M (X)) =———f-6a
) )I\K( ) r >4/

p-pa p-pa

7. MaccoBas gong xjiopuia Hatpus B ¢usuonoruyeckoMm pactsope 0,85%. Paccuwmraiite
Mosisipayto maccy u TuTp NaCl B aTom pactBope, eciu p =1 r/miL.

Bapmuanr 6.

1. KoHueHtpamus BellecTBa B pacTBOpPE — 3TO BeIUYMHA, M3MepsieMas KOJIMYECTBOM
pPacTBOPEHHOr'0 BEHIECTBA B ONPEIEICHHOM: a) o0beMe pacTBopa; 0) macce pacTBopa; B)
Macce pacTBOPUTEIS.

1) a;
2) a, 0;
3) 6;
4) a, 0, B.
2. Bosta — yHUKaJIbHBIH PacTBOPUTEI, YTO OOBSICHAETCS CIEIYIOIIMMH €€ 0COOCHHOCTSIMH:
1) BBICOKOI! BSI3KOCTBIO;
2) BBICOKHM JIUTIOJIBHBIM MOMEHTOM;
3) BBICOKOH IUAIIEKTPUYECKON POHULIAEMOCTbIO;
4) HU3KOU TEMIOEMKOCTHIO;
5) HM3KOM TEIJIOTOM UCTIapEeHHUS.
3. CnocoObl BeIpaXKE€HUS COCTaBa PaCTBOPOB:
1) MoussipHas KOHLIEHTpPALUS;
2) MOJISAIBHOCTB;
3) (dakTop PKBUBAJICHTHOCTH,
4) maccoBasi 10Js;
5) pacTBOpUMOCTb.
4. MounspHas Macca SKBHBaJIeHTa BeliecTBa (X) — 3T1o:
1) macca 1 moab skBUBasIeHTa BeriecTBa (X);
2) macca 1 moub BemectBa (X);
3) mpou3sBeaeHHE KOJIMYECTBa BelecTBa (X) Ha ero MOJSIPHYIO Maccy;
4) orHomeHHEe Macchl BeulecTna (X) K €ro KOJIMYEeCTBY.
5. MonspHast KOHIIeHTpauus BemecTsa (X) 1 MOoJIsipHasi KOHLEHTpalMs SKBUBAJIEHTa BELIECTBA



(X) UMEIOT OJTHO U TO K€ YHCIIEHHOE 3HAU€HUE, eCiii (PaKTOp SKBUBAJICHTHOCTH:
1) Gonblle eAUHUIIB;
2) paBeH €IUHUIIE;
3) MeHbIIIe eUHUIIBI,
4) BennuMHa (akTOpa IKBUBAJIEHTHOCTH HE UMEET 3HAUEHUS.
6. ®opmyna 175 pacueTa MOJISIPHOIM KOHIIEHTPAIIMK YKBUBAJIIEHTA PacTBOpa:

n'rce .
) Cy(X)=—=;

p- pa

n,.
2) €, (X) =2

6-6a

3) € (X) S ;
f(X) >M(X) >J/p— pa
4) CJKH(X) :n’)KH >¢’/l(f‘(ﬂl ;
m - 6a
) Cy(X) = —

p-pa p- pa

7. MaccoBas nonsi xjuopuna Hatpus B (usmonormdyeckom pactBope 0,85%. Paccuuraiite

MoJsipHyto Maccy u Tutp NaCl B aTom pactBope, eciau p = 1 r/mi.

CamocTosiTesqibHAsi ayAUTOPHAs padoTa ody4yarouierocst Ne 3
Tema: KossiuraTuBHble CBOMCTBA PACTBOPOB

Bapuanr 1.
1. Kprockonuueckas v 30yUIMOCKOMMYECKAst TOCTOSIHHBIC 3aBUCST OT:
1) Hanu4us KaTtaau3aTropa;
2) npupobl paCTBOPUTEIS;
3) mpupoabl pAaCTBOPEHHOI'O BELIECTBA;
4) Temmeparypsl;
5) KOHIIEHTpaIuu PacTBOpA.

2. [ToBbIlIeHNE KOHIICHTPAIIMH PACTBOPA BBI3BIBACT:

1) TOBBIIIICHHE TEMIIEPATYPHI KUTICHHUS M TOHM)KEHUE TEMIIEPaTypPhl 3aMEeP3aHHUS,
2) TOHMKEHUE TeMIIepaTyphl KUIIEHUS U TIOBHIIICHNE TEMIIePaTyphl 3aMEepP3aHHUS;
3) TOBBINICHHUE TEMIIEPATYPHI KUIICHHUS U TIOBBIIIEHHUE TEMITEPATypPhl 3aMEP3aHHS;
4) TOHMIKEHUE TeMIlepaTyphl KUIICHUS U TEMIIepaTyphl 3aMep3aHusl.

3. beutu mpurorosiensl BogHbie pacTBOphl CaCly, NaCl u Al (SOy4); ¢ 01MHAKOBOM MOJISIPHOM
KoHIIeHTparueil. Kakoil U3 nepedncieHHbIX paCTBOPOB KUTTUT MPU HAHOOIIbIIEH
TeMriepatype?

1) pactBop CaCly;

2) pactBop NaCl;

3) pactBop Alx(SO4)s3;

4) y 3THX pacTBOPOB TeMIIepaTypa KUIIEHUS OJTMHAKOBASI.

4. 3axon Bant-I'odda mist ocMoTHUECKOTO TaBIEHUS paCTBOPOB AIIEKTPOIUTOB BBIPAXKAETCS
MaTEeMaTUYeCKUM YPAaBHCHHEM:

1) Py = 1CmRT;
2) Poey =1CNRT;
3) Poew = m/MRT;
4) Poey =1CMRT;
5) Poey = CmRT.

5. Kakoe ocmoTuueckoe JaBiaeHue JOKHO UMETh PACTBOPBI, KOTOPHIE TPUMEHSIOT B MEIUIIHE

B KQU€CTBE M30TOHMUYECKUX PACTBOPOB UM KPOBE3aMEHUTENEH?
1) 700-800 xITa;
2) 500-600 kl1a;



3) 200-300 xI1a;
4) 300-400 xIIa;
5) 900-1000 xITa.
6. byyT i1 nzotonnueckumu 10%-Hble pacTBOPHI ITIFOKO3bI U PPYKTO3bI?
1) OyayT, T. K. paBHBI UX MacCOBBIE JI0JIU B PaCTBOPE;
2) OynyT, T. K. paBHbI UX MOJISIPHbIE KOHLIEHTPALUK BCJIEICTBUE PABEHCTBA
MOJISIPHBIX Macc;
3) OyayT, T. K. ABJSIOTCS HEAJIEKTPOITUTAMH.

7. Tlpu pactBopenun 13 1 HeanekTponauta B 400 T BOABI TemIepaTypa KUIIEHUS pacTBOpa
cocrauna 100,453 °C. OnpenenuTs MOJAPHYIO MAaccy pacTBOPEHHOIO BemiecTBa. K,g BObI
0,52.

8. Ompenenuts ocMotuyeckoe aasiaeHue 3% pactBopa caxaposel (p = 1,01 r/mn) npu
KOMHaTHOH Temmeparype (25 °C).

Bapuanr 2.
1. Kaxkoif 3akoH BbIpakaeT 3aBUCHUMOCTb JABIICHUS HACHIIICHHOTO Mapa OT KOHIEHTpAIluu
pactBopa?

1) 3akon Payns;

2) 3axoH ['enpu;

3) 3akon Banr - 'odda;

4) 3akon MenneneeBa - Knaitnepona.

2. Kak u3MeHsieTcs 1aBlieHUE HACHIIICHHOTO Mapa Npy yBEIUMYEHUHN KOHIIEHTPALUU pacTBopa?

1) He u3MeHsiercs;

2) yBeJIUYUBAETCS;

3) yMeHbIIaeTcsl.

3. Ecnu B xuakyro a3y paBHOBECHOW CUCTEMbI BOJIa-Jie]l BBECTH HelleTyuee BEIIeCTBO, TO
OyJleT MPOUCXOUTD:

1) nnaBneHue abAaa;

2) paBHOBECHE HE U3MEHUTCS;

3) KpuCTaIM3aIMs BOJIBI,

4) KpucTaIM3alus pacTBoOpa.

4. Ocmoc — 3T0:

1) HampaBiIE€HHBII CaMOTIPOU3BOJIBHBIN NMEPEX0 MOJIEKYJT PACTBOPHUTES Yyepes
MOJyIPOHUIIAEMYIO MEMOpaHy U3 pacTBOpa C MEHbIIIEH KOHIIEHTpAIlHel B
pacTBOp ¢ OOJIBIIEH KOHIIEHTPAIIUEH;

2) HampaBJIEHHBIA CAaMOIIPOU3BOJIBHBIN MEPEXO01 MOJIEKYJI PACTBOPUTEINS Yepe3
MOJTYTIPOHHUIIAEMYIO0 MEMOpaHy U3 pacTBOpa ¢ OOJIBIIECH KOHIICHTPAINEH B
pacTBOp C MEHbIIIEH KOHIIEHTpAIIHei;

3) HampaBIEHHBIN CaMOIIPOU3BOJIBHBINA TIEPEXO0/1 MOJIEKYJT pACTBOPEHHOTO BEIIECTBA
yepes MOyIpOHUIIaeMyt0 MeMOpaHy U3 pacTBOpa C MEHbILIEH KOHIICHTpaIUeil B
pacTBOp ¢ OOJIBIICH KOHIIEHTPAIIUEH;

4) HampaBlIEHHBIM CaAMOMPOU3BOJIbHBIN MEPEX0] MOJIEKYJ paCTBOPEHHOTO BEIIECTBA
Yyepe3 NoJyIpPOHUIIAeMYI0 MEMOpaHy U3 pacTBOpa ¢ 0oJIbllel KOHLIEHTpaIuen B
pacTBOp ¢ MEHbIIEH KOHIIEHTPALIUECH.

5. Uto Takoe runepTOHUYECKUIM pacTBOpP?

1) pacTBOp, UMEIONIHI OAMHAKOBOE OCMOTHYECKOE JIaBJICHUE 10 CPABHEHHIO CO
CTaH/IapPTHBIM;

2) pacTBOp, UMEIOUINI MEHbIIIEE OCMOTHUYECKOE JIaBJICHHUE 110 CPABHEHUIO CO
CTaHJApTOM;

3) pacTBOp, UMEIONLIHI OOJIbIIIEE OCMOTUYECKOE JIABJICHHE 110 CPABHEHUIO CO
CTaHJAPTOM.

6. B 2%-HOM pacTBOpE IIIOKO3bI SPUTPOLUTHI OyAyT MOABEPraThCs:

1) mia3monu3y BCIEACTBHE dHA00CMOCA;

2) reMonu3y BCIEACTBHE HK300CMOCa;

3) 1Ia3MoaM3y BCIEACTBHE dK300CMOCA;



4) remMonu3y BCIEACTBHE YHAOOCMOCA.

7. Berancnauts Temneparypy 3amep3anust 40% (1o macce) pacTBopa CupTa B BOJIE.

8. Brplumcimre ocMOTHYECKOE [IaBJIEHHE pacTBOpa IUIMIIEpUHA C MaccoBoil moned 1%
(mmotrocTs 1,0006 1/Mi1) ipu 25 °C. Byzier 1 OH M30TOHHMYEH PACTBOPY ¢ OCMOTHYECKHM
nmasierueM 500 kIla?

Bapuanr 3.
1. Kpnockonmueckoif KOHCTaHTOM, Ha3bIBACTCS:
1) nmoHmXeHue TeMIiepaTypbl 3aMep3aHusi pacTBopa, o0yclioBlIeHHOE 1 MosieM
BelecTsa, pactBopéHHoro B 1000 r pactBopuTens;
2) NOBBILIEHHE TEMIIEPATYPHI 3aMep3aHUsl pacTBOpPa, 00yCIOBIEHHOE 1 MojieM
BelecTBa, pactBopéHHoro B 1000 r pactBopuTens;
3) HOHMXEHHE TeMIIEpPaTyphl 3aMep3aHusl pacTBOpa, 00ycIOBIEHHOE 1 MojeM
BeliecTBa, pactBopéHHoro B 100 r pacTBopuTes;
4) noBbILIEHHE TEMIIEPATYPHI 3aMEP3aHUs pacTBOpPa, 00yCIOBIEHHOE 1 MojieM
BeliecTBa, pactBopéHHoro B 100 r pacTBopuTEs.
2. Kakoll KOHUEHTpaluu MPONOPLUOHAIBHO MOHMKEHUE TEMIEpaTypbl IpHU 3aMep3aHHUU
pacTBOpoB?
1) MomstpHOM J0JIH;
2) MOJSUIBHOW KOHLIEHTpALUH;
3) maccoBoM I0JIH;
4) MOJSPHOU KOHIICHTPAIIUH.
3. 3uMoii MOCHINAIOT COJIBIO JOPOXKKHU I TOTO, YTOOBL:
1) temnepaTypa TasHHs JbJla HE MEHSETCS;
2) NOBBICUTH TEMIIEPATYPY TasHUSA JIbJA;
3) NOHM3UTH TEMIEpaTypy TasHUS JIbJA.
4. Paboune «ropsiaux» eX0B JOJDKHBI TUTh MOJCOJICHHYIO BOAY, TaK Kak B pe3yJIbTaTe
HOBBIIIEHHOTO TTOTOBBIIETICHNSI OCMOTHYECKOE JIaBICHUE Y HUX:
1) moHmxaercs;
2) TIOBBINIAETCS;
3) He u3MEeHseTCs.
5. JIBuxeHue pacTBOPHUTENS U3 OKPYKAIOLIEH Cpelibl B OCMOTHYECKYIO STUEHKY Ha3bIBAIOT:
1) sk30cMocoM;
2) BHIAOCMOCOM;
3) Typropom;
4) muddysueit.
6. 0,5%-ubI1ii pactBop NaCl sBisieTcst M0 OTHOMICHUIO K IIa3Me KPOBH:
1) rUMOTOHUYECKUM;
2) TMNIEPTOHUYECKUM;
3) M30TOHHYECKUM.

7. Paccunraiite Temnepatypy kumnenus 10 % pactBopa caxapo3sbl.
8. PaccumTaiite ocMoTuueckoe mapienue npu 37 °C 20%-HOro BOJHOIO pacTBOpa TIIFOKO3bI
(mnotHocTs 1,08 r/MiT) 1711 BHYTPUBEHHOTO BBEACHUS MIPHU OTEKE JIETKOTO.

Bapuanr 4.

1. KonmuratuBHBIMU SBJISIOTCS CIEIYIONINE CBOMCTBA: @) OCMOTHYECKOE JaBiieHue; 0) TaBlIeHUE
HACBILIEHHOTO apa pacTBOPUTEINS HaJl pacCTBOPOM; B) TeMIlepaTypa 3aMep3aHusl U KUIICHUS
pacTBOPOB; I') HOHHASI CHJIA PAaCTBOPOB; 1) OydepHasi eMKOCTh pacTBOpoOB; €) pH pacTBOpoB.

1) Bce;
2) a, 0, B;
3) a,0,B,T;
4) a, 0,B,T,¢C.
2. Kak 3aBucHT TemnepaTypa 3aMep3aHusi pacTBOpa OT €ro KOHIIEHTpauu?
1) ¢ pocTOM KOHIIEHTpAIM1 YMEHBIIIAETCS;



2) HE 3aBUCHT;
3) ¢ poCTOM KOHIIEHTpAIlUU YBEIMUUBACTCS.

3. Kakas temneparypa 3amep3anus pactsopa (B °C), uto comepxut 1 Moib MansTo361 1 2000 T

4.

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

OcmoTHyeckoe JaBiIeHHE MPOOPLHUOHAIBHO:
1) MOJIIpHOM KOHLIEHTpAIMKU PACTBOPEHHOI'O BEILIECTBA;
2) MOJIATIbHOW KOHLEHTPALMU PaCTBOPEHHOTO BEIIECTBA;
3) MOJIApHOM KOHLEHTpAIMM SKBUBAJIEHTa paCTBOPEHHOTO BEIIECTBA;
4) MoJsipHOM J0JI€ paCTBOPEHHOT'O BEILLIECTBA.

5. Z[BI/I)KCHI/IC paCTBOPUTECIIA U3 OCMOTHYECKOM SYESHKHU B OKPYKaKOIIYyI CpCay Ha3bIBACTCA:

6.

7.

8.

1.

2.

3.

4.

5.

1) sHmoOCMOCOM;
2) BK300CMOCOM;
3) mudodysueii;
4) pacTBOpPECHHEM.

W30TOHMYECKUMHU PACTBOPAMH SABJISIOTCS:
1) 5 %-nsrii pactBop NaCl u 0,9 %-Hbl1if pacTBOp TITIOKO3BI;
2) 0,9%-nsrit pactBop NaCl u 0,5%-HbIii pacTBOpP TIFOKO3BL;
3) 9%-nsrit pactBop NaCl u 5%-HblIil pacTBOp TIIIOKO3BL;
4) 0,9%-nbrit pactBop NaCl u 5%-HbIii pacTBOp IITIOKO3HI;
5) 9%-nsrii pactBop NaCl u 0,5%-HbIil pacTBOp TITFOKO3BI.

Breruncnute TemmepaTypy KUIIEHHS U TEMIIEpaTypy 3amep3aHdsi BOJHOTO pacTBOpa
riuuepuna (C3HgOs3) ¢ maccoBoit nonet, pasroii 3% (K, = 1,86; Kyg = 0,52).

Brruucnuts ocMoTuyeckoe aaBiaeHue pactBopa B 100 ma kotoporo coaepxutcs 4,6 r
stustoBoro crmpra npu 30 °C.

Bapmuanr S.

KonnurarusHble cBOCTBa pacTBOPOB 3aBUCHT OT:

1) mpupobl pacTBOPUTENS;

2) TemmepaTyphl;

3) uymcia YacTUIl PaCTBOPEHHOT'O BEILIECTBA;

4) mpupoibl paCTBOPEHHOTO BEIECTBA.
JlaBieHHMEe HACBIIIEHHOTO Mapa pacTBOPUTENS HaJ pacTBOPOM, B COCTaB KOTOPOIO BXOJUT
HeJIeTy4ee BEUIECTBO MPsIMO MPOMOPLHUOHATEHO KOHIIEHTPAIIMU PACTBOPUTENS, BhIpaKEHHAS
B CMHUIIAX:

1) maccoBas nons;

2) MojsipHasi A0Js;

3) MOJSUIBHOCTB;

4) MOJSIPHOCTB;

5) MomsipHas Macca KBUBAaJICHTA.
B ropax temmnieparypa KHIeHUs BOJBIL:

1) HI>Ke, 4yeM Ha paBHUHE, T. K. HUXKE BHEIIHee aTMoc(hepHOe AaBIICHUE;

2) HUMEEeT TaKOE K€ 3HAUCHUE, KaK HA PABHUHE;

3) BbIlE, YeM Ha paBHUHE, T. K. HID)KE BHELTHEe aTMOC(EPHOE 1aBJICHHE.
OcmoTHYECKOE TaBIEHUE PACCUNUTHIBAETCS 110 3aKOHY:

1) penunrepa;

2) T'eiizenbepra;

3) Bant ['odda;

4) Payns.
[Tnazmonu3 — 370 mpoliece cxaThe U CMOPIIMBaHUE 000TOYKHU KIETKH, OH HACTYIaeT B
pe3ynbTare:



1) sHmoocmoca;
2) PK300CMOCa;
3) muddysnm;
4) HarpeBaHusl.
6. UTo nmpou3oneT ¢ SpUTPOLIUTAMHU, IOMEUIEHHBIMU B 1 %-HBII pacTBOP IIIHOKO3bI?
1) remonu3 u maa3Moius;
2) U3MEeHseTCs IPOU3BOJIBHO;
3) remounus;
4) He uzMeHseTcs;
5) mnazmonus.

7. Bpraucauts temneparypy kumnenus 20 % pacTtBopa STHIOBOTO CIIUPTA.

8. 100 mu pactBopa, comepskaiero 0,5 I pacTBOpeHHOro Hedyekrponuta, npu 40 °C umeer
OocMOTHYECKOe naBiieHue, paBHoe 142 klla. Beranciauts MoOJIIpHYIO Maccy pacTBOPEHHOTO
BELIECTBA.

Bapuanr 6.
1. D0yuMOoCKOMYECKAast MOCTOSIHHASL 3aBHCHT OT:
1) mpupoasl pacCTBOPEHHOTO BELIECTBA;
2) mpuUpoJibl paCTBOPUTES,;
3) KOHIIEHTpAaIlH pacTBOpa;
4) Hanmu4us Karaauzatopa
5) TemmepaTypshl.
2. IloBpllieHHE TeMIepaTypbl KUIEHHS, pa30aBICHHBIX PACTBOPOB HEAIEKTPOJIUTOB IMPSMO
MPOMOPLUOHAIIBHO:
1) MOIsIpHOW KOHILIEHTpAIlMK PacTBOPA;
2) MOJIBHOM JI0JIe PACTBOPHUTEIIS;
3) HOpMaJIbHOW KOHIIEHTpAIMU PacTBOPA;
4) MOISIBHOU KOHIIEHTPAIIMU PacTBOPA.
3. Kaxoii n3 npuBeaeHHbIX 1%-HBIX pacTBOPOB OyAET 3aMep3aTh IPU CaMOM HU3KOU
TeMmneparype?
1) rmroko3a;
2) a3TaHoI,
3) Oenok;
4) NaCl;
5) ZnSQOq.
4. bonbire 00bEeMBI PACTBOPOB JIEKAPCTBEHHBIX CPEACTB BBOJST KANEIbHBIM METOJOM, YTOOBI:
1) He yBEIMYUTh OCMOTHYECKOE JAABIICHUE;
2) He yBEIMYUTH KOHIICHTPAIUIO AJIEKTPOJIUTOB B KPOBU;
3) He YBETMYUTH KOHIECHTPAIHUIO OCTKOBBIX MOJICKYJI;
4) He YBETUYUTH CYIIECTBEHHO 00BEM KPOBH.
5. 30TOHMYECKUMU pacTBOPAMHU HA3bIBAIOTCS PACTBOPHI, Y KOTOPBIX:
1) ocMoTHuecKOe aBleHUE OAHMHAKOBO;
2) OCMOTHYECKOE JIaBJICHHE HEOJUHAKOBO;
3) KOHIIEHTpaIi pacTBOPOB PaBHBI MEXKIY COOOM;
4) ocMoTHueckoe naBiieHre paBHO ().
6. byyT 11 n3oronndyeckuMu 10%-Hple pacTBOPHI INIFOKO3bI U CaXapo3bl?
1) OynyT, T. K. paBHBI UX MacCOBBIE JIOJH B PacTBOPE;
2) He OynayT, T. K. pa3IMYHbl UX MOJIIPHbIE KOHIICHTPAIIUU B pacTBOPE BCIIEACTBUE
OTJINYUSL MOJISIPHBIX Macc;
3) OynyT, T. K. SBJISIFOTCS HEAJIEKTPOJIUTAMH.
7. BbluncinTe CKOJIBKO IPAMMOB IIFOKO3bI pacTBOpeHO B S00 M BOJBI, €CJIM PACTBOP 3aKUIAET
npu 100,258 °C.
8. Brraucauts ocmotudeckoe aasienue 10 % pacrsopa meranona mpu 25 °C (p = 0,9 r/mi).

Bapmuanr 7.



1. Kak BbIpakaeTcsi KOHLIEHTpALUs B ypaBHEHUH 3akoHa Paynsa?
1) maccoBas os;
2) MoJeKysipHas J0Js;
3) MossuIbHAS OIS,
4) MonbHas OO
2. Ecniu B paBHOBECHYIO CUCTEMY KHUJIKOCTb-TIap BBECTH PACTBOPHUMOE HEJIETyuee BEILECTBO, TO
JaBJICHHE Tlapa paCTBOPUTEINS HAJ PACTBOPOM:
1) yBenuuures;
2) yMEHBIIUTCS;
3) He u3MEeHHTCH.
3. [Ipu no6asnenuu NaCl k Boje Temmneparypa 3aMep3aHusi pacTBOpa MO CPAaBHEHUIO C
PacTBOPUTEIIEM:
1) moHU3UTCA, T. K. yMEHBIIUTCS MOJISIpHAs! 10JII PACTBOPHUTEIIS;
2) NOBBICUTCS, T. K. yMEHBIIUTCS MOJISIPHAs JOJISl PACTBOPUTEIIS;
3) He usmenwures, T. K. NaCl — HeneTydee BelecTBo.
4. ITo 3axony Banrt - ['odda ocMoTHueckoe naBieHne pa30aBICHHOTO PACTBOPA HEANIEKTPOJIUTA
paBHSETCS Ta30BOMY JaBJICHHIO, KOTOPOE:
1) mpou3sBoauI ObI PACTBOP B ra30BOM COCTOSIHUH, 3aHUMAs TAKOM e 00beM, KaK U
pacTBop;
2) mpou3BOAMI ObI PACTBOPUTEIIH B TA30BOM COCTOSIHUH, 3aHUMAs TAKOH K€ 00beM,
KaK U PacTBOP, IIPH TOH ke TeMIepaType;
3) mpou3BOAMIO OBl PACTBOPEHHOE BEIIIECTBO B TA30BOM COCTOSIHUM, 3aHUMAasi TAaKOU
e 00beM, Kak U pacTBOP, MIPH TOH K€ TEMIEpaType;
4) nmpousBoawI ObI PACTBOP B ra30BOM COCTOSIHUU IIPU PAaBHOBECHHU.
5. l'unoToHUYECKUE PaCcTBOPHI JIEKAPCTBEHHBIX CPEICTB HENb3sI BBOJUTH BHYTPUBEHHO, TOTOMY
YTO IPOUCXOUT:
1) cnumaHue 3pUTPOIUTOB;
2) MIa3MOJIU3 SPUTPOIIUTOB;
3) yBenu4eHHE OCMOTHUYECKOTO ABJICHHS B KPOBU;
4) reMoyiu3 SPUTPOIUTOB;
5) ocemaHue SPUTPOLIUTOB.
6. B 5%-HOM pacTBOpE IITFOKO3bI SPUTPOIUTHI OYAYT:
1) HaxXoAWUTHCS B PABHOBECHOM COCTOSIHHH;
2) moaBeprarbcs reMOJIU3y BCIEACTBUE IK300CMOCA;
3) moaBepraThCs IIa3MOJIN3Y BCIEACTBHE SHI00CMOCA;
4) moaBeprarbCs MIa3MOJIU3y BCIIEICTBUE SK300CMOCA.

7. Onpenenuts Temmneparypy kunerus 40% pacTBopa 3TUIIOBOTO CIIUPTA.

8. 40mn pactBopa, cozmepxkamero 0,2 r© pacTBOpeHHOro Hesnekrpoauta, npu 27,3 °C umeer
ocMoTHYecKoe JaBiieHue, paBHoe 121 «klla. BpuHMCIUTE MOJEKYISPHYIO Maccy
pPacTBOPEHHOI'O BELIECTBA.

Bapuanr 8.
1. D0yIMOCKOTMYECKON KOHCTAHTOW Ha3hIBACTCS:
1) moBbllIEHHE TEMIIEPATYPbl KUIIEHUS, KOTOPOE MIPOUCXOIUT IIPH PACTBOPEHUH |
mouis BeuiectBa B 1000 r pacTBopurens;
2) NOHMKEHHE TeMIIepaTypbl KMIIEHUs, KOTOPOE MPOUCXOAMUT IIPU pacTBOpeHUH 1
mouis BeuiectBa B 1000 r pactBopurens;
3) noBbILIEHHE TEMIIEPATYPhl KUIIEHHSI, KOTOPOE IPOUCXOAUT NPU pacTBOpPEeHUH 1
mouis BeuectBa B 100 r pacTBopuTens;
4) NOHM)XEHHUE TeMIepaTypbl KUIEHUs, KOTOPOE MIPOUCXOIUT IIPU PACTBOPEHHH |
moutst BeniecTBa B 100 T pacTBOpUTEI.
2. OTHOCHTENBbHOE MOHWKEHHE AAaBIICHHS MTapa HaJl paCTBOPOM IPONOPLUOHAIBHO:
1) MomnsipHON 10J€ paCTBOPEHHOTO BEIIECTBA;
2) MOJISIpHOW KOHIIGHTPAIIMK PACTBOPEHHOT'O BEIIIECTBA;
3) MOJAIBHON KOHIIEHTPAIMK PAaCTBOPEHHOTO BEILIECTBA;



4) MOJIIpHOM J0JI€ pAaCTBOPUTEIS.
3. [l npeioTBpallleHus 3aMep3aHusl B 3MMHEE BpeMs K BOJHBIM pacTBOpam J100aBIsOT
STWIEHININKOJb. [Ipu 3TOM TemMnepaTypa 3amep3aHus pacTBOpa:
1) nosblaercs;
2) MOHWXaETCs;
3) He u3MeHsieTcsl.
4. OcMoTHUECKass KOHLEHTPALUs — 3TO:

1)
2)
3)
4)
5)

MacCCOBast KOHUCHTpaUKs 3JICKTPOJIUTOB;

CyMMapHast KOHOCHTPALUUS YaCTUL] paCTBOPECHHOTO BEIIECTBA B PACTBOPE;
MOJIIpHAasaA KOHLOCHTPpAuA OCJIKOBEIX MOJICKYII;

KOHLCHTpAUUs SJICKTPOJIUTOB,

KOHIICHTpalu-d OCIIKOBEIX MOJICKYIJI.

5. I1o Benmu4mMHE KAaKOTO MapamMeTpa B MEAUIIMHE PACTBOPHI ACISAT Ha TUTIO-, TUIIEP- U
n3zoToHndeckue? Kakum 1o 3Toit kitaccupukanuu sisieTcs 3 %-Hblid pacTBOP TITFOKO3bI?

1)
2)
3)
4)
5)

OCMOTHYECKOTO 1aBJICHUS, U30TOHUYECKUM;
apTepUAIIBLHOTO JABJICHUS, U30TOHUYECKUM;
OCMOTHYECKOTO aBJICHUS, TUIIEPTOHUYECKUM;
OCMOJISIPHOM KOHIICHTPALMH, TUIIEPTOHUYECKUM;
OCMOTHYECKOTO aBJICHUS, THIIOTOHUYECKHUM.

6. 5%-ub1it pactBop NaCl sBIIsieTcst 10 OTHONICHHIO K TUIa3ME KPOBH:
1) TUIIOTOHUYECKUM;
2) TUNEPTOHUYECKUM;
3) M30TOHUYECKUM.

7. BpluucnuTe naBieHHE HACHIIEHHOIO Iapa Haj pacTBOPOM, cojepkamuM 6,4 r HapTaauHa
(C10Hg) B 90 r 6enzona (CgHg) mpu 20 °C. [laBneHre HACHILIEHHOTO Mapa HaJ| OEH3010M IIpU
naHHo# Temneparype 9953,82 Ila..

8. Paccuuraiite ocmotnyeckoe aasnenue mnpu 310 K 20%-Horo BogHOro pacTBopa IiatoKo3bl (p
= 1,08 r/mi1), npuMeHseMOoro il BHyTPUBEHHOTO BBEICHU, HAIPUMED, IIPU OTEKE JIETKOTO.
Kaxum O6ynet 3ToT pactBop (rumo-, Tunep-, U30TOHUUECKUM) [0 OTHOILIEHUIO K KPOBH, €CIIU
Y4eCTb, 4TO Py KpoBU paBHO 740780 klla?.

Bapuant 9.
1. MaremaTuueckoe BbIpakeHUE 3akoHa Payis:
1) Py-P —_N .
P, n+n, ’
2) P- P, __n
P, n+n,’
3) P- P, __n .
P n+n, ’
4) P,- P __n_
P, n+n,

2. JlaBneHue mapa HaJl pacTBOPOM IIpPH YBEJIUYEHHWU KOHLEHTpPALWU PACTBOPEHHOIO B HEM
HEJIETY4Eero BELECTBA 10 CPABHEHUIO C YUCTHIM PACTBOPUTEIIEM:
1) yMmeHbIIaeTcs, T. K. YMEHbILIAETCsl MOJISIpHAs J0JIs1 pACTBOPUTEIS;
2) yBEJINYMBAETCS, T. K. YBEIUUYUBAECTCSA MOJIIpHAs 10JIs1 pACTBOPEHHOTO BEIIIECTBA;
3) He u3MeHsieTcsl, T. K. pPACTBOPEHHOE BEILLIECTBO HEJIETyYEe.
3. bonee cubHBIN TEPMUYECKHI 05KOT MOXKET ObITh BBI3BAH KHUITSIIIUM CaXxapHBIM CHUPOIIOM C
MaCCOBOM JI0JIEH caxapo3bl, PaBHOM:
1) 2%;
2) 5%;
3) 8%;
4) 10%.
4. B nporiecce ocmoca:
1) pacTtBOpUTENIHN B pacTBOPax OJHOBPEMEHHO ABUKYTCS U3 OJIHOTO pacTBOpa B



ApYrou;
2) pacTBOPUTENU U3 PacTBOpPA C MEHbIIIEH KOHIEHTpALlMEH. IBUKYTCSA B PacCTBOP
OobIlel KOHIICHTpaIUeH;
3) pacTBOpUTENH B PaCTBOPAX C OOJBINEH HHTEHCUBHOCTHIO JIBIXKYTCSI B PACTBOP
MEHBIIEN KOHLICHTPALUEH.
5. IIpu BBeieHNH BHYTPUBEHHO TMIIOTOHMYECKOIO PACTBOPA HAOIII01aeTCs:
1) reMosu3 SpUTPOILUTOB;
2) 0CMOC 3pUTPOIIMTOB;
3) reMonu3 M MIa3MOJIU3 SPUTPOLIUTOB;
4) muddy3us SpUTPOITUTOB;
5) mua3Monu3 3PUTPOIUTOB.
6. Eciiu B paBHBIX 00bEMAaxX BOJIHBIX PACTBOPOB COJIEPIKATCS OJIMHAKOBBIE MACCHI CIEAYIOLIUX
BEILECTB, TO CAMOE BBICOKOE€ OCMOTUUYECKOE JAaBJICHUE OTMEYAETCS B paCTBOPE:
1) CH;OH;
2) C;H;zOs;
3) C,HsOH;
4) CH;COCH;.

7. Bpluucante TeMnepatypy KUneHus U 3amep3anus 5 % BOIHOTO pacTBOpa GPYyKTO3bI.
8. PaccumTaiite ocMoTHueckoe gapiaeHue pactsopa npu 25 °C, conepxkamiero 225 r caxapossl B
511 pacTBopa.

Bapuant 10.
1. ®opmynupoBka 3akoHa Payis:
1) moHuXeHHe NaBICHUS HACBIILIEHHOTO Mapa pacTBOPUTEIS IPOMOPLUOHAIBHO
MacCOBOH J0J1€ paCTBOPEHHOTO BEILIECTBA;
2) NOHWXEHHE ABJICHHS HACBHIILIEHHOTO Mapa pacTBOPUTEISI IPOTIOPIIMOHAIBHO
MOJILHOM J10JIE€ PAaCTBOPEHHOTO BEIIECTBA;
3) NoHMXEHHE NABJICHHS HACBHIIIEHHOTO Mapa pacTBOPUTEISI IPOTIOPIIMOHAIBHO
MOJISIPHOM KOHIIEHTPAIlMM PACTBOPEHHOTO BEIIECTBA.
2. TloBbllieHne TemmepaTypbl KUTIEHUS U TIOHKEHHE TEMIEepaTypbl 3aMep3aHus pacTBOpa MO
CPaBHEHHUIO C PACTBOPUTENIEM MPOMOPLHUOHATBHO:
1) MOnsIpHOM KOHIIEHTpAIH PACTBOPEHHOTO BEIIECTBA;
2) MOJSIPHOU KOHIIEHTpPALUU SKBUBAJICHTA PACTBOPEHHOTO BEIIECTBA;
3) MONSUIBHON KOHIIEHTPAI[MH PACTBOPEHHOTO BEIIECTBA;
4) MOJSPHOU J0JIe PAaCTBOPUTETIS.
3. Temnepatypoii KUTIEHUS KUKOCTH SIBJIIETCS TEMIEpaTypa, Mpyu KOTOPOH JaBieHHe
HACBIIIICHHOTO Mapa HaJl HEH CTAaHOBUTCSI:
1) Gombllie BHENTHETO JaBICHUS;
2) MeHbIIIe BHEITHETO JTaBJICHUS;
3) paBHBIM BHEIIHEMY JaBJICHUIO;
4) temrepaTrypa KUNIEHUS KUJKOCTU HE 3aBUCHUT OT BHEIIIHETO JIABJICHUS.
4. OcMmoc - 3T0:
1) omunoctopouHss Auddy3ust MOJIEKYJI PACTBOPSHHOTO BEIIECTBA Yepe3
MOJyIPOHUIIAEMYIO MEMOpaHy;
2) camoIpou3BOJIbHASL OJTHOCTOPOHHSS TU(PPY3UsT MOJIEKYJI PACTBOPHUTEIS Yepe3
MOJYIPOHHUIIAEMYIO MEMOpaHy B CTOPOHY OOJIbIIEH KOHIIEHTPALIUH;
3) camompou3BOJIbHAS OJHOCTOPOHHSS TU(DPY3HsI MOTCKYJ pACTBOPUTENS Yepe3
MOJyIPOHUIIAEMYIO MEMOpaHy B CTOPOHY MEHBIIIEH KOHLIEHTPALIUH;
4) omHocTOpoHHSs AUQHYy3UsT MOJIEKYJI PACTBOPSHHOT'O BEIIECTBA Yepe3
MOJTyIPOHUIIAEMYIO MEMOpPaHy B CTOPOHY OOJIbIIEH KOHLIEHTPALIUH.
5. Mopckoii BoJIOH HENb3s yTOIUTh KXy, TAaK KaK MO OTHOIICHUIO K OMOIOTUYECKUM
KUJKOCTSM OHA:
1) u3oTOHMYHA;
2) TUNOTOHWYHA;
3) runepToHMYHA.



6. B 20%-HOM pacTBOpE IIIFOKO3bl SPUTPOLMTHI Oy YT MOABEPraThCs:
1) mia3mMonu3y BCIEACTBHE SHI00CMOCA;
2) reMonM3y BCIEACTBHE IK300CMOCA;
3) mIa3MoJM3y BCIEACTBHE 3K300CMOCA;
4) remonu3y BCIEACTBHE YHAOOCMOCA.

7. PaccuutaiiTe MOJIIpHYIO MacCy HEIEKTPOJINTA, €CIIU €r0 MaccoBast 10JI1 B BOJHOM PacTBOpE
1,96 % u kpucrammszanus nporcxonut mpu —0,248 °C.

8. B mMeauuumHckoil npaktuke mpumeHstoT 10 % pactBop xsopuaa kaneius (p = 1,08 r/mm).
PaccunraiiTe MONSIpHYI0 KOHLEHTpPALMIO XJIOpHAAa Kalbliud B JaHHOM pacTBOpe U
ocmotryeckoe aasnenne npu 37 °C. Kakum 1o OTHOLIEHHIO K IIa3Me KPOBHU SIBJISETCS OTOT
pactBop?

Bapuanr 11.
1. Kprockonuueckasi OCTOSIHHAS 3aBUCHT OT:
1) mpupoJibl paCTBOPEHHOIO BEIIECTBA;
2) mpUpOIbI PACTBOPUTEIS,
3) HaTM4Ms KaTaau3aTropa;
4) TemmepaTyphl;
5) KOHIIEHTpaIUu PacTBOpA.
2. Yem BblIII€ KOHIIEHTPALIMS PACTBOPEHHOTO BEIECTBA B PACTBOPE, TEM:
1) HmKe Temneparypa KUIIEHUs;
2) temneparypa pasna 0 °C;
3) BBbILLIE TEMIIEpaTypa KUIICHUS;
4) cHaudana WJIeT MOBBIIICHUE TEMIIEPATYPhI, a 3aTEM OHUKEHHE.
3. Kakas Temnepatypa 3amep3anus pactBopa (B 0C), uro cogepxut 0,5 Mosib ManbTo3b1 1 1000
I BOAbI?
1) -3,72;
2) —0,93;
3) —1,86;
4) +1,86;
5) +3,72.
4. N3otonnueckuii kodpdpunmrent Bant-I'opda i mokaspiBaer:
1) Ha ckonpko CocM. anekTposiuta 6osblie, ueM CocM. HENIEKTPOJINTA,
2) BO ckoiabKo pa3z CocM. anekTpoauTa 6omnbiie, yeM CocM. HEANIEKTPOIUTA MPU
OIMHAKOBOM MOJIIPHON KOHLEHTPALUH;
3) Bo ckoabKko pa3 CocM. 2NIeKTpoiuTa MeHblie, yeM CocM. HEeANEeKTPOIUTa pu
OIMHAKOBOM MOJIIPHON KOHLEHTPALUH;
4) Ha ckonbkoCocM. HedIeKTpoiauTa 6ombiie CocM. IEKTPOIUTA.
5. PacTBOpBI C 0AMHAKOBBIM OCMOTHYECKUM JaBJICHUEM HA3bIBAIOTCSA:
1) TUMIOTOHUYECKUMU;
2) KOHIIEHTPUPOBAHHBIMY;
3) TUNepTOHUYECKUMU;
4) W30TOHUYECKUMHU,
5) HAaCBIIIEHHBIMH.
6. Ocmotuueckoe nasnenue B klla pactBopa nmupuauHa (M = 80 1/M0Ib), cofepKamniero 4 r
BenlecTsa B 2 1 pactsopa (t = 0 °C) pasHo:
1) 28,37,
2) 40,12;
3) 48,24;
4) 56,74.

7. Kakyro Maccy xJopuaa IiHKa CJIeTyeT pacTBOPUTH B 560 T BOJBI, YTOOBI MOTYYUTH PACTBOD,
kunsui mpu 100,45 °C?

8. OcMmoruueckoe naBneHue tiazMbl KpoBu B cpeaHeMm 760 xklIla. KakoBa mossapnas
KOHIIEHTPALUS TIIFOKO3bI B PACTBOPE, N30TOHUYHOM KpoBu nipu 37 °C?



Bapuanr 12.
1. Kpuockonuueckast KOHCTaHTa — 3TO:
1) moHmXeHue TeMIiepaTypbl 3aMep3aHusl OJHOMOJISUIBHOTO pacTBOPA JIEKTPOJINTA;
2) NOBBILIEHHE TEMIIEPATYPHI 3aMEP3aHUsI OJHOMOJISIIBHOTO pacTBOpa
HEAJIEKTPOJINTA;
3) HOHMXEHHE TeMIIepaTypbl 3aMep3aHusl OJHOMOJISIPHOTO pacTBOpa
HERJIEKTPOJINTA;
4) moBBILIECHHE TEMIIEPATYPHI 3aMeP3aHUs OJHOMOJISIPHOTO PACTBOPA AIIEKTPOIIUTA.
2. llonmxenue temmeparypbl 3amep3aHusi AT, pa30aBleHHBIX PacTBOPOB HEIJIEKTPOIUTOB
IPSIMO TTPOMIOPLIUOHATIEHO:
1) MOIsIpHOW KOHIIEHTpAIlUU PacTBOPA;
2) MOIBHOM J10JIe paCTBOPUTEIS;
3) HOpMaJIbHOW KOHIIEHTPAIIMU PacTBOPA;
4) MOISAIBHOU KOHIIEHTPAIIUU PAacTBOPA.
3. Boanble pacTBOpHI 3aMep3at0T IPU TEMIIEPATYPE:
1) 0°C;
2) Boie 0°C;
3) mmxke 0°C;
4) Boimie 100°C.
4. N300cMus — 3T0:
1) nocrostHcTBO pH;
2) TOCTOSTHCTBO apTEPUAIBHOTO JAaBIICHUS;
3) MOCTOSTHCTBO OCMOTHYECKOTO JaBJICHHUS;
4) nocrtossHcTBO COD B OpraHu3Me 4eaoBeKa.
5. IIpu BBei€HNH BHYTPUBEHHO T'MIIEPTOHUYECKOIO PACTBOPA HAOIII01aeTCs:
1) Typrop spuUTpPOLUTOB;
2) MIa3MOJIU3 SPUTPOIIUTOB;
3) muddy3us 3pUTPOIUTOB;
4) reMoyu3 SPUTPOIUTOB;
5) reMonu3 U MIa3MOJIU3 SPUTPOLIUTOB.
6. byayT 11 N30TOHUYECKUMU IEIUMOJISIPHBIE PACTBOPHI TIFOKO3bI U caxapos3bl?
1) OyayT, T. K. paBHBI X MOJIIpHbIE KOHIICHTPAIUH;
2) He OyAyT, T. K. MOJISIPHBIE MAacChl 3TUX BEUIECTB PA3IUYAIOTCS;
3) OyayT, T. K. IBISIOTCS HEDJIEKTPOIUTAMH.

7. Bpraucaure temmneparypy KuneHus u 3amepsanus 0,9 % BogHOro pacTBopa XJopuia HaTpusl.

8. B kauecTBe CIIaOMTENBHOTO CPEICTBAa B3POCIBIM Ha3HAYaIOT MpUHUMATh Haromak 0,5
crakana (100 mu) pactBopa riayOepoBoit cosm, comepxkamero 20 r Na,SO410H,0.
PaccunTaiite ocMOTHYECKOE IaBIeHHE 3TOro pactsopa npu 25 °C, ecmm i = 2,75..

Pa3zgea 3. OcHOBHbBIE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHUX MPOLECCOB
CamocTosiTesibHAsI ayAUTOPHAs padoTa od0y4uaromierocsi Ne 4
Tema: JjieMeHTbl XMMUYECKOH TePMOIUHAMUKH

Bapuanr 1.
1. Yto u3yvaer xumMuuyeckas TEpMOAUHAMHUKA!

1) ckopocTH NpoTeKaHHUs XUMUYECKUX MPEBPAILIEHUI U MEXaHU3Mbl ITUX
[IPEBPALICHUM;

2) SHepreTUYecKHe XapakKTepUCTUKH (PU3NYECKHX M XUMHUYECKHX IPOLIECCOB U
CHOCOOHOCTh XUMHUECKUX CUCTEM BBINIOJIHATH MOJIE3HYIO padoTy;

3) ycllOBHS CMEIIEHUS XUMHUYECKOTO PaBHOBECHS;

4) BIMSHUE KaTAIU3aTOPOB Ha CKOPOCTH OMOXUMHUUECKUX MTPOIECCOB.



2. K kakomy Tuny TepMOAMHAMHMYECKMX CHCTEM IPHUHAIIEKUT DPACTBOP, HAXOIAIIMNCA B
3arassHHOM aMItyJie, TOMENEHHOW B TeépMocTaT?
1) u3onmupoBaHHOM;
2) OTKpBITOM;
3) 3aKpeITOM;
4) cranroOHApHOM.
3. Kakue nporiecchl Ha3bIBaIOT YHIOTEPMUUECKIUMHU?
1) nns xkotopeix AH oTpunarensHo;
2) ans kotopeix AG OTpHUIIATENTHHO;
3) nns koTopbix AH Mon0XUTENBHO;
4) nnsa kotopeix AG MOJIOKUTENBHO.
4. BeiOepuTe mpaBUWIIbHOE YTBEPKICHHUE: SHTPOIHS CUCTEMBI YBEIIMYHBACTCS TIPH:
1) MOBBIIEHUH AABIICHUS;
2) mepexojie OT KHUJIKOr0 K TBEPAOMY arperaTHOMY COCTOSIHUIO;
3) TOBBIIIEHUU TEMIEPATYPHI;
4) mepexojie OT ra3000pa3HOTO K KUIAKOMY COCTOSIHHUIO.
5. DHTanbpnus peakuuu - 3To
1) KOIMYECTBO TEIIOTHI, KOTOPOE BHIAEISAETCS WU MOTJIOIIAETCS B X0
XUMHUYECKOHN peakluy Mpyu U300apHO-U30TEPMHUUECKHUX YCIOBHSIX;
2) KOJMYECTBO TEIUIOThI, KOTOPOE BHIAEISAETCS WU MOTJIOIIAETCS B X0
XUMHUYECKOHN peakluy MPHU U30XOPHO-U30TEPMUUYECKUX YCIOBUSX;
3) BenMuMHA, XapaKTepU3yIollasi BO3MOKHOCTb CAMOIPOU3BOJIBHOTO IIPOTEKAHUS
mpolecca;
4) BenMuMHA, XapaKTEpU3YIOLas MEpY HEYIOPSAI0UEHHOCTH PACIIONOKEHHS U
JBUKEHHS YACTHUI] CUCTEMBI.
6. Camonpon3BOJIbLHBIM Ha3bIBAETCS MPOLIECC, KOTOPBIN
1) ocymecTtBisieTcs: 0e3 MOMOIIY KaTalu3aTopa;
2) COMpOBOKIACTCS BBIJCICHUEM TETUIOTHI,
3) ocymectusieTcs 0e3 3aTpaThl SHEPTUU U3BHE;
4) mpotekaeT ObICTPO.
7. Kakyo TepMoauHamMHuecKyro (YHKIHIO MOXXHO HCIOJNB30BaTh ISl MpeAcKa3aHus
BO3MO>KHOCTH CaMOIIPOM3BOJIBLHOIO TPOTEKAHUS [TPOLIECCOB B )KUBOM OpPIaHU3ME:
1) sHTANBIUIO;
2) BHYTPEHHIOIO SHEPTHUIO;
3) BHTpOIHIO;
4) cBoboanyto sHepruto ['nboea.
8. BroigeneHuneM wiM TOTJONMIEHHWEM TeMJia COMPOBOXKIACTCS peaklus KaTaluTHUYEeCKOTro
OKHCJIEHHS TaHoJa B IPUCYTCTBUHU KaTanasbl:
CyHsO0H (5 + HyO5 (g <> CH3COH (1) + 2H,0 (59?
1) AH® (poumy = +272, peaknus 5HI0TEPMHUYECKAS;
2) AH® (poyum) = —272, peakius 5K30TepMUYECKas;
3) AH® (g = —12, peakuys >HIOTEpMHUYECKAS;
4) AH® (p.uwy = + 12, peakuus 5K30TepMHUYECKas.

9. Brruncnute 3Hauenre AH oz 1715 MPOTEKAIOIEro B OpraHu3Me peakiiy MPeBPaICHHS
TIIOKO3BIL:
CeH1206y — CoHsOH ) + CO; (.
Kakas 5T0 peakius SK30TepMUUECcKasl WU SHI0TEPMHUYECKas. .

Bapuanr 2.
1. OTKpBITOM CUCTEMOM HA3bIBAIOT TAKYIO CUCTEMY, KOTOpas:
1) He oOMEHMBAETCS C OKpY’KalolIel Cpejoi HU BELIECTBOM, HU SHEPTHEH;
2) oOMEHHMBAETCS C OKPY’KAOIIECH CPEJIoN U BEIIECTBOM, U YHEPTUCH;
3) oOMeHHUBaETCs ¢ OKPYIKAIOIICH cpeoit SJHepTrHeii, HO He OOMEHUBAETCS
BEIIECTBOM;
4) oOMeHHBaeTCs C OKPYIKaIOIIEH cpeiol BeIeCTBOM, HO HE OOMEHUBAETCS



SHEPIrUeH.
2. K kakoMmy THITy TEpMOJAMHAMUYECKUX CUCTEM MPUHAJICKUT KUBas KieTka?
1) orkpeiToi;
2) 3aKpbITOM;
3) M30JIMPOBAHHOM;
4) paBHOBECHOM.
3. Kakue nponeccel Ha3pIBalOT 3K30TEPMHUUECKUMU ?
1) nns xkotopeix AH oTpunarensHo;
2) ans kotopeix AG OTpHUIIATENTHHO;
3) nns koTopbix AH Mon0XUTENBHO;
4) nns kotopsix AG MOJIOKUTENBHO.
4. Kakyro TepMOAMHAMUYECKYIO (DYHKITUIO MOXHO MCTIOIB30BaTh, YTOOBI IPEICKA3ATh
BO3MOKHOCTh CaMOIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMHU B U30JIMPOBAHHON cucTteMe?:
1) sHTamBIUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) sHTpoONHUIO;
4) NMOTEeHUHUATbHYIO SHEPTUIO CUCTEMBI.
5. B n300apH0-U30TEPMUUECKUX YCIOBUSIX B CUCTEME CAMOIPOU3BOIBHO MOTYT
OCYIIECTBIISATHCS TOMBKO TAKUE MPOIIECCHI, B pe3ysbTaTre KOTOpbIX 3Heprus [ uboca?
1) HE MeHseTcs;;
2) yBeJIUYUBAETCS;
3) yMmeHbIIaeTcs;
4) pgocturaetr MakCUMajabHOTO 3HAYCHUS.
6. BeiOepuTe MaTeMaTH4eCcKOe BEIPAKECHHE TEPMOIUHAMUYIECKON (YHKIINH, HA3bIBAEMOI
sHepruei ['mb66ca
1) AS=3Q/T;
2) S=KXInW;
3) Q=AU +pAV;
4) AG=AH-T-AS.
7. Ykaxute popMynupoBKy 3akoHa ['ecca:
1) ternoBoii 3¢PeKT 3aBUCUT TOIBKO OT HAYAIBHOTO U KOHEYHOT'O COCTOSHUS
CHUCTEMBI U HE 3aBUCHT OT IyTH MPOIIECCa;
2) TemioTa, MOTJIOIIEHHAs! CUCTEMOI ITPH MOCTOSIHHOM 00beMe paBHA W3MEHEHHIO
BHYTPEHHEH YHEPTUU;
3) TemnoTa, NOIJIOUICHHAs CUCTEMOU ITPU ITOCTOSHHOM J1aBJIEHUM PABHA U3MEHEHUIO
SHTAJIBIUY.
8. Onpenenutpb, BO3MOXKHA JI1 OMOXUMHUYECKasl PEAKLUs TIIMKOJIHN3a:
CsH1206aq) <> 2C3HEO;3 ag)
IIPU CTAaHJAPTHBIX YCIOBUSIX.
1) Bo3moxHa, AG < 0;
2) Bo3mokHa, AG > 0;
3) meBo3moxHa, AG > 0;
4) neBo3moxHa, AG <0.

9. Brruncnute 3nauenre AHog 1718 MpOTEKAIOLIEro B OpraHu3Me Peakliy NpeBPaIleHUs
TITIOKO3BIL:
CeH1206 ) + O2y — COz( + HaO (.
Kakas 9To peakiys 7K30TepMUUecKast UM SHI0TepMUYEcKas. .

Bapuanr 3.
1. 3akpeITOil cCTeMOil Ha3bIBAIOT TAKYIO CUCTEMY, KOTOpasi:
1) He oOMEHMBAETCS C OKPYIKAIOIIECH CpeIoil HU BEIIECTBOM, HU SHEPTHEH;
2) oOMeHHBaeTCs C OKpY’KaloIel cpefiol U BEIIeCTBOM, U SHEPTHUEH;
3) oOMeHHMBaETCS ¢ OKPYIKAIOMICH cpeioi SJHEPTHed, HO He OOMEHUBAETCS
BEIIIECTBOM;
4) oOMeHWBaeTCs C OKPYKAIOIIEH Cpesiol BeMeCTBOM, HO HE OOMEHUBAETCS



SHEPIrUeH.
2. K xakomy THUIly TEPMOJIMHAMHYECKHUX CHCTEM TMPUHAIICKHUT PACTBOP, HAXOJAIIUNCS B
3anasiHHOM amitye?
1) m301MpOBaHHOM;
2) OTKpBITON;
3) 3aKphITOM;
4) cranroHapHOM.
3. Ykaxute GpopmMyIupoBKy 3akoHa ['ecca:
1) temnoBoii 3¢ (deKT peakui 3aBUCUT TOIHKO OT HAYAIBHOTO U KOHEYHOTO
COCTOSIHUSI CUCTEMBI M HE 3aBUCHUT OT ITyTH PEaKIIUH;
2) TemioTa, morjoiaemMas CHCTEMOI MPU MOCTOSITHHOM 00beMe, paBHA U3MEHEHHUIO
BHYTPEHHEH YHEPTUU CUCTEMBI;
3) TemnoTa, morjioiaeMasi CHCTEMOM MPH MOCTOSTHHOM JIaBIICHUU, paBHA U3MEHEHUIO
SHTAJIBIIUU CUCTEMBI;
4) TeroBoit 3(h(PeKT peakuu HEe 3aBUCUT OT HAUYATBHOTO U KOHEUHOTO COCTOSTHUS
CHUCTEMBI, a 3aBUCUT OT IyTH PEAKIIUHU.
4. Kakoe ypaBHEHUE SBISETCS MATEMAaTUYECKUM BBIPAXKEHHEM BTOPOTO 3aKOHA TEPMOJAUHAMUKH
JUTSL N30JTMPOBAHHBIX CHCTEM:
1) AU=0;
2) AS>Q/T;
3) AS<Q/T;
4) AH=0.
5. Kakue npoiiecchl Ha3bIBAIOT SK30TEPMUUECKUMHU
1) nns xotopsix AH oTpunatensHo;
2) s KoTopbiX AG OTpHIIATENIBHO;
3) st koTopeix AH 10JI0KUTENBHO;
4) s KoTopbiX AG MOJIOKHUTETBHO.
6. M30XOpHBIMU HA3BIBAIOTCS MPOIIECCHI C TOCTOSTHHBIM:
1) naBneHuem;
2) obwvemom;
3) TemmepaTypoii;
4) macce.
7. IIpu oKkuUCIIeHNH, KaKHX BELIECTB B YCIOBUSX OpPTraHHW3Ma BBIAENSETCA OOJblIee KOINYECTBO
Teria
1) Genkos;
2) XKUPOB;
3) yriaeBojoB.
8. Bemuuciure TtemnoBod A(QEKT peaknuu TpH  CTAHIAPTHBIX YCJIOBHSIX, HCIOIB3Ys
CTaHJapTHbBIE TEIUIOTHI CTOPAHUs BEIIECTB:
C6H1206 ® 2C2H50H (%) +2C02 (r)-
1) —68 x/Ix;
2) +68 x/x;
3) —76x/lx;
4) +76 xJIx.

9. BpluhcidTe CTaHAAPTHOE 3HAYECHHE OSHEPruM [mO0ca THApaTalMh ChIBOPOTOYHOIO
ans6ymuna mpu 25 °C, nna xoroporo AH? = —6,08 xJx/monbs u AS® = —5,85 Jlxx/(monbK).

Bapuanr 4.
1. 301upoBaHHON CHCTEMOM HA3BIBAIOT TAKYIO CUCTEMY, KOTOpas:

1) HEe oOMEHHMBAETCS C OKPYIKAIOIIEH CPEOi HU BEIIECTBOM, HU DHEPTUCH;

2) oOMeHHMBaeTCs C OKPY’KaIOIIEH Cpeiol U BEIIECTBOM, M SHEPTHUEH;

3) oOMeHHMBaETCs C OKPYIKAOIIEH CpesIoi SHEpPrueii, HO He 0OMEHHBAETCS
BEIIECTBOM;

4) oOMeHUBaeTCs ¢ OKPYIKAIOIICH Cpe1oil BEIIECTBOM, HO HE OOMEHHBAETCS
SHEPIrUEH.



2. Kakue ¢gopmbl oOMeHa sHepruei MexJy CUCTEMOM U OKpY’Karolleld cpeloi paccMaTpuBaeT
TepMOJMHAMMKa: a) Temiora; O) paboTa; B) XUMHUYECKass; TI) OdJIEKTpUYecKas; [)
MeXaHUUYEeCKas; €)sepHas U COJTHeuHasl:

1) a, 6;
2) B, T, I, €
3) a,B, T, 1, €
4) a, B, T, .
3. Kaxoif 3aK0H JIe)KUT B OCHOBE PACUETOB KAJIOPUMHOCTH MPOYKTOB MUTAHUSA?
1) Baut-T'odda;
2) Tecca;
3) CeuenoBa;
4) Payns.

4. B u301upoBaHHOM cCHCTEME CAaMOIMIPOU3BOIBHO MPOTEKAET XUMUYECKAs PEAKITHS C
o0pa3oBaHMEM HEKOTOPOTO KOJIMYeCcTBa NMpoayKkTa. Kak usmMeHsercs sHTponus Takon
CUCTEMBI?

1) yBenuuuBaercs;

2) yMeHbIIaeTCs;

3) He U3MEHSCTCS;

4) pgocTuraeT MUHUMAJIBHOTO 3HAYCHHUS.

5. Kakue npoueccsl Ha3bIBatOT Y3HAOTEPMUIECKUMHU

1) s kotopeix AH orpuniarensHo;
2) nist KoTopbix AG OTpHIIATENIBHO;
3) st koTopeix AH 1OJIOKHUTEIBHO;
4) nyst KoTopbiX AG MOJIOKUTEIHHO.
6. Kakyro TepMouHaMU4ecKyto (PyHKIIHIO MOKHO UCIIOJIB30BATh AJIS IPECKa3aHUs
BO3MO>XHOCTH CaMOIIPOU3BOJIBHOIO TPOTEKAHHUS ITPOLIECCOB B JKUBOM OpPraHU3MeE
1) sHTANBIUIO;
2) BHYTPEHHIOIO SHEPIHUIO;
3) BHTpOIHIO;
4) cBoboanyto 3Hepruto ['ndoca.

7. DHTANBNNS PEAKINH - 3TO:

1) KOIMYECTBO TEIUIOTHI, KOTOPOE BBIAEISAETCS WU MOTJIOMIAETCS B X0

XUMHUYECKON peakIny MpH U300apHO-U30TEPMUUECKHIX YCIOBUSIX;

2) KOJMYECTBO TEIUIOTHI, KOTOPOE BHIAEISAETCS WU MOTJIOIIAETCS B X0

XUMHUYECKON peakIMy MPH U30XOPHO-U30TEPMUUYECKUX YCIOBUSX;

3) BenMuMHA, XapaKTepU3yIolasi BO3MOKHOCTb CAMOIIPOU3BOJIBHOTO IIPOTEKAHUS
mpolecca;

4) BenMuMHA, XapaKTEPU3YIOLIasi MEPY HEYIOPSAI0UEHHOCTH PACIIONOKEHUS U
JBUKEHUS YACTHI] CUCTEMBI.

8. BeruucnuTe cTaHIApTHYIO SHTPOINHUIO 00Pa30BaHUs TUIETITUAA TIUIHI-TIIULIAHA.

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

9. Bouuciaute AG peakuun rugpartanum sudHoro ansOymuna npu 25 °C, ecom mis sToro
npouecca AH = 6,58 xJ[x/monb u AS® =95 JIxx/(monbK).

Bapuanr 5.
1. IIponeccol, poTeKaromye MIpy MOCTOSHHOM TeMIlepaType, Ha3bIBAIOTCA:
1) mzobapudecKumu;
2) M30TEPMUYECKUMU;
3) M30XOpUYECKUMHU;
4) amnabaTHYCCKUMH.
2. Kakoii 3aK0H OTpa)kaeT CBsI3b MEXKy paOOTOMN, TEIJIIOTON U BHYTPEHHEH SHEPTHEH CUCTEMBI?
1) BTOpOI1 3aKOH TEPMOIUHAMUKY;



2) 3akoH I'ecca;
3) mepBbIil 3aKOH TEPMOJIMHAMUKH;
4) 3akoH Bant-T'odda.
3. [Ipu okucIeHNH, KaKUX BEIIECTB B YCIOBUSIX OPraHU3Ma BBIJEISETCS OOJIbIIee KOJTHIECTBO
SHEpPIruu?
1) Genkos;
2) XUpOB;
3) yrieBojos;
4) yrieBoJOB U OEJKOB.
4. KaxoB 3Hak npolecca TasgsHus jJbjaa npu 263 K?
1) AG>0;
2) AG<0;
3) AG=0.
5. Kakue cymniectByroT (hopMbl 0OMEHa SHEPTUEH MEXKTY CUCTEMOMN M OKPYKAIOIIEH CPEeIOM:
1) Temnora;
2) paborta;
3) XumMuJeckas;
4) MexaHu4ecKas;
5) snekTpuyeckas.
6. Kakue mapameTpbl TepMOJIMHAMHYECKONH CHCTEMBI Ha3bIBAIOT SKCTCHCHUBHBIMU?
1) BenMuyMHA KOTOPHIX HE 3aBUCUT OT YHCIIA YACTHUI[ B CHCTEME;
2) BeJIMYMHA KOTOPHIX 3aBUCHUT OT YMCJIA YACTHI] B CUCTEME;
3) BelIMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOro COCTOSIHUS BEIIECTBA.
7. Kax wusmensercs sHepruss ['mb0ca mpu INOCTOSHCTBE JaBJIEHUS WU TEMIEpATypbl MpU
MPOTEKaHWU CaMOIIPOU3BOJILHOTO Ipoliecca’?
1) AG>0;
2) AG=0;
3) AG<O.
8. Boruncnute crangaptHyto sHepruto ['u60ca OMoXUMHUYECKOM peakluy TITUKOIN3a:
CsHi206 aq) — 2C3HsOH3 (5).
1) —161 xJI>x/mMomb;
2) +161 xIx/mMonb;
3) +378 kJI>x/MOmb;
4) —378 x]JI/MOJIb.

9. BpluncianTe cTaHAAPTHYIO SHTAIBIINIO PEaKLUU:
CH3C1 () + 02 © — C02 0 =+ HZO (oK) + HCI )
UCTIONB3Ysl TaONMMYHbIE 3HAYCHHS CTaHIAPTHBIX SHTANbIHMKA oOpa3oBaHus BemiecTB. Kakas
3TO peaKkUus SK30TEpMUYECKAs WM SHAOTEpMUYECKasl.

Bapuanr 6.
1. IIpomnecchl, MPOTEKAIOIINE MTPH MOCTOSTHHOM 00beMe, Ha3bIBAIOTCS:
1) m3obapudecKuMu;
2) M30TEpPMUYECKUMU;
3) HM30XOPHUYECKUMU;
4) aanabaTUYECKUMU.
2. 1epBblii 3aKOH TEPMOJAMHAMHUKY OTPAXKAET CBSI3b MEKY:
1) paboToii, TeIIOTON 1 BHYTPEHHEN SHEPTHUEii;
2) cBoOomHOM 3Hepruei [ mb0ca, YHTAIBIMEH 1 SHTPONHEH CUCTEMBI,
3) paboToii U TEIJIOTON CUCTEMBI,
4) paboTOl ¥ BHYTPEHHEH dHEPruci.
3. CamOITpOn3BOJIBHBIM Ha3bIBAETCS MPOLIECC, KOTOPBINA:
1) ocymiecTBisieTcs 6€3 MOMOIIM KaTalu3aTopa;
2) CONMpOBOKIAETCS BBIJCICH HEM TEIUIOTHI;
3) ocymecTBiseTcs 0e3 3aTpaThl YHEPTUN U3BHE;
4) mpoTekaet OBICTPO.



4. Kakoe ypaBHEHHUE SIBISETCS MATEMAaTUYECKUM BBIPAXKEHUEM BTOPOI'0 3aKOHA TEPMOJIUHAMUKH
JUISL U30JIMPOBAHHBIX CHCTEM
1) AU=0;
2) AS>Q/T;
3) AS<Q/T;
4) AH=0.
5. TennoBoii 3¢ ekt peakiuy, MpoTeKaroIei Mpu MOCTOSHHOM 00beMe — 3TO U3MEHEHHE:
1) sHTamBIUY;
2) BHYyTpEHHEH dHEpTuu;
3) sHTpoONUU;
4) suneprun ['ub60ca.
6. UTo Ha3bIBaIOT BHYTPEHHEN YHEPTUEN CUCTEMBI:
1) PHepruro XUMUYECKOW CBS3H;
2) cyMMy BCeX BHJIOB PHEPTUU YACTHI] CHCTEMBI;
3) KMHETHYECKYIO SHEPTHUIO CUCTEMBI;
4) nmoTeHUUaNTbHYIO SHEPTUIO.
7. Kakue napaMeTpsl TEPMOJAMHAMUYECKON CHCTEMbI Ha3bIBAOT UHTEHCUBHBIMU?
1) BenMuMHA KOTOPBIX HE 3aBUCUT OT YUCJIA YACTULl B CUCTEME;
2) BeIMYMHA KOTOPBIX 3aBUCUT OT YMCIIA YACTHUI] B CUCTEME;
3) BenMYMHA KOTOPBIX 3aBUCUT OT arperaTHOro COCTOSIHUS BEIIECTBA.
8. Paccuuraiite TemnoBoii 3¢ (eKT peakiuu no CTaHAapTHBIM TEIIOTaM 00pa30BaHUs:
C2H2 ) + 5/202 T — 2C02 () + Hzo (%)-

1) —452,5 xJIx;
2) —1300x1x;
3) —846 kJIx;

4) +452.,5 xJIx.

9. Brluuciute cTaHIapTHYIO SHTAIBIINIO0 XEMOCHHTE3a, TPOTEKAIOIIETO B aBTOTPO(PHBIX
6akrepusix Thiobacillus denitrificans:
KNO3 (TB) + S (TB) + Ca6co3 (t8) KZSO4 (TB) + CaS()4 (TB) + COZ (TB) + N2 (1)

Bapmuanr 7.
1. IIpomneccol, mpoTeKaroIye MNPy MOCTOSHHOM J1aBIICHUH, Ha3bIBAIOTCS
1) u3obapuyeckumy;
2) M30TEepPMUYECKUMU;
3) M30XOpUUYECKUMU;
4) amnabaTUYCCKUMH.
2. Kakoe ypaBHEHUE SBJISICTCS MATEMAaTUYECKUM BhIpaKEHUEM 1-TO 3aKOHA TEPMOJUHAMUKH JIs
M30JIMPOBAHHBIX CUCTEM:
1) AU=0;
2) A U=Q+PAV;
3) AG = AH-TAS.
3. DHTpONUS peakiru — 3TO:
1) KOIMYECTBO TEIUIOThI, KOTOPOE BBIACIISECTCS WU MOTJIOIIACTCS B XOE
XUMHUYECKOHN peakluy MpHu U300apHO-U30TEPMHUUECKHUX YCIOBHSIX;
2) KOJIMYECTBO TEIUIOThI, KOTOPOE BBIJEISIETCS WM MOTJIONIAETCS B X0/1€
XUMHUYECKOHN peakluy MPHU U30XOPHO-U30TEPMUYECKUX YCIOBUSX;
3) BenMuMHA, XapaKTepU3YIOIIasi BO3MOXHOCTh CAMOIIPOU3BOJILHOTO IPOTEKAHUS
nporecca;
4) BelMYMHA, XapaKTepU3yIoIIasi MEPY HEYNOPSI0YCHHOCTH PACIIOJIONKEHUS U
JIBUKEHHS YACTHUI] CUCTEMBI.
4. OyHKIUSAMU COCTOSIHUS TEPMOJUHAMUYECKON CUCTEMbI Ha3bIBAIOT TAKUE BEJIUUYHUHBI,
KOTOpBIE:
1) 3aBUCAT TOJIBKO OT HAYAJIILHOT'O U KOHEYHOTO COCTOSIHUSI CUCTEMBI;
2) 3aBUCHAT OT IyTH TIpoIIecca;
3) 3aBUCSAT TOJIBKO OT HAYAJIbHOT'O COCTOSIHUSI CUCTEMBI.



5. M301upoBaHHON CUCTEMOM HA3bIBAIOT TAKYIO CUCTEMY, KOTOpas
1) He 0OMEHHMBAETCS C OKPYIKAIOIICH CpeIoil HU BEIIECTBOM, HU SHEPTHEH;
2) oOMeHHuBaeTCs C OKpY>KaloIlel cpefiol U BEIIeCTBOM, U SHEPTHUEH;
3) oOMeHMBaeTCs ¢ OKPYIKAOIIEH cpeioi SHeprueil, HO He 0OMEHHBAETCS
BEILECTBOM;
4) oOMeHUBaeTCs ¢ OKPYKAIOIICH Cpe1oil BEIIECTBOM, HO HE 0OMEHHBAETCS
JHEPTUEH.
6. Yxaxute GpopmynupoBky 3akoHa ['ecca
1) temnoBoii 3¢ (deKT peakui 3aBUCUT TOJIBKO OT HAYAIBHOTO U KOHEYHOTO
COCTOSIHUSI CUCTEMBI M HE 3aBUCHUT OT ITyTH PEaKIIUH;
2) TemioTa, morjoiaemMas CHCTEMOI MPU MOCTOSITHHOM 00beMe, paBHA HU3MEHEHHUIO
BHYTpPEHHEH YHEPTHH CUCTEMBIL;
3) TemnoTa, morjioiaeMasi CHCTEMOU MPH MOCTOSTHHOM JIaBIICHUU, paBHA U3MEHEHUIO
SHTAJIBITUU CHCTEMBI;
4) TeroBoit 3(h(PeKT peakuu He 3aBUCUT OT HAUYATBHOTO U KOHEUHOTO COCTOSTHUS
CHUCTEMBI, a 3aBUCUT OT IYTH PEAKIIUHU.
7. B kakoM U3 cIeAyIonmX CIy4aeB peakius BO3MOXKHA MPH JIIOOBIX TeMIepaTypax
1) AH<O0; AS> 0;
2) AH <0; AS<0;
3) AH> 0; AS> 0;
4) AH=0; AS=0.
8. Brruucnure crangaptHyo sHepruto ['md0ca TeruioBoit AeHarypanuu Tpuncunaa npu t = 50°C;
AH® = +283 kJIx/momab; ASO = +288 JIx/(monb K)
1) +190 x/Ix;
2) —92741 xJIx;
3) —14117 xIx;
4) +14117x/Ix.

9. Brruucnure CTAaHAAPTHYIO SHTPOIINIO PCAKIIUU:
C2H4 ) + HzO (x) < C2H5OH (%)-

Bapuanr 8.
1. Kakue napameTpbl TEpMOIMHAMUYECKOW CHCTEMBI HAa3bIBAIOT YKCTEHCHBHBIMU?
1) BenMuyMHA KOTOPHIX HE 3aBUCUT OT YMCJIA YACTHI] B CUCTEME;
2) BeIW4YMHA KOTOPBIX 3aBUCUT OT YHCJIA YaCTHIl B CHCTEME;
3) BenMYMHA KOTOPBIX 3aBUCUT OT arperaTHOro COCTOSTHUSI CUCTEMBI;
4) BelMYMHA KOTOPHIX 3aBHCHT OT BPEMEHHU.
2. Kakoe ypaBHEHHUE SBJISICTCSI MATEMAaTUYECKUM BhIpaKEHUEM 1-TO 3aKOHA TEPMOJUHAMUKH JJIS
3aKPBITBIX CHCTEM:
1) A U=0;
2) A U=Q+PAV;
3) AG = AH-TAS;
4) AS>0.
3. B KxakoM COOTHOILIEHUH HAXOASTCS SHTPOIUU TPEX arperaTHhIX COCTOSIHUI OJJHOTO BELIECTBA:
rasa, )KUJIKOCTH, TBEPJIOTO Tela
1) S>Se>Seam);
2) S(TB)>S()K)>S(F);
3) Seo>S(ry>Swy;
4) arperaTHO€ COCTOSIHHE HE BJIUSCT Ha 3HAUCHHUE SHTPOIIUH.
4. YTo n3yyaer XuMU4eCcKas TepMOJIMHAMUKA
1) ckopocTH NMPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUN 1 MEXaHU3MBbI 3TUX
[IPEBPALCHUM;
2) PHEPreTUYECKHe XapaKTePUCTUKH (PU3NUECKUX U XUMUYECKUX TPOIECCOB U
CIOCOOHOCTh XUMUYECKUX CUCTEM BBITIOJHATH MOJIE3HYIO PaboTy;
3) ycCIIOBHSI CMEIICHHS] XUMHYECKOTO PaBHOBECHS;
4) BIMSHUE KaTAJM3aTOPOB HA CKOPOCTh OMOXUMHUYECKHX MPOIECCOB.



5. IIporeccel, mpoTekarolre Mpu NOCTOSIHHON TeMIlepaType, Ha3bIBatOTCs
1) u3zobapuveckumy;
2) M30TEpMUYECKUMU;
3) M30XOPUUYECKUMU;
4) amuabaTHYCCKUMH.
6. B n3o1rpoBaHHON cCUCTEME BCE CaMONPOU3BOJIbHBIE MPOLIECCHI POTEKAIOT B CTOPOHY
yBenuueHus oecnopsanka. Kak mpu 3Tom u3MeHseTcst SHTPONUS
1) He usmeHsercs;
2) yBeIUYUBAETCS;
3) yMmeHbIIaeTcs;
4) cHavana yBeTHYMBAETCA, a 3aTEM YMEHBIIIAeTCS.
7. B kakoM U3 cIeAyIouX CIy4aeB peakliis BO3MOXKHA MPH JIFOOBIX TeMIIepaTypax
1) AH<O0; AS> 0;
2) AH <0; AS<0;
3) AH> 0; AS> 0;
4) AH=0; AS=0.
8. BroigenenuneM wiM TOTJONMIEHHWEM TeMJa COMPOBOXKIACTCS pEaKLUs KaTaluTHUYEeCKOTrO
OKUCJIEHHUS TaHOJa B IPUCYTCTBUHU KaTanasbl:
C,HsOH o) T H,0, ) CH;COH ot 2H,0 ()K)?
1) AH® (poquny = +272, peaknus 5H10TEPMHUYECKAS;
2) AH® (puuy = —272, peakuus 5K30TepMUYECKas;
3) AH® (p-um) = —12, peakuys >HIOTEpMHUYECKAS;
4) AH® (puuy = + 12, peakuus 5K30TepMHUYECKas.

9. Brruncaure cT AHJAPTHOC NU3MCHCHHUEC DOHCPIrUun I'nb0ca KaTaIUTHYECKOTO OKHCIECHHS dTaHoIa
B IIPUCYTCTBUU KaTanasbl:
H,0, (%) + C,HsOH ) CH;COH ) + H,0 (oK)

Bapuant 9.
1. Kakue napameTpbl TEpPMOIMHAMUYECKONU CUCTEMBI HAa3bIBAIOT HMHTEHCUBHBIMU?
1) BenMuyMHA KOTOPBHIX HE 3aBUCUT OT YKCIIA YaCTHUI[ B CHCTEME;
2) BeJMYMHA KOTOPBIX 3aBUCHUT OT YMCJIA YACTHI] B CUCTEME;
3) BenMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOr0 COCTOSHUS;
4) BeJMYMHA KOTOPHIX 3aBUCHUT OT BPEMEHHU.
2. TemnoBoit »ddexT peakuu, NPOTEKAIOUIEH MpU TOCTOSTHHOM O00beMe, Ha3bIBaeTCs
WU3MEHEHUEM:
1) sHTANBNNH;
2) BHYTpEHHEHN 3HEPIUH;
3) sHTpoOHH;
4) cBobomnoi sueprun ['mbOCa.
3. Kakue u3 cienyromux yTBepKIACHUN BEPHBI IS pEaKIUi, TPOTEKAIOIIUX B CTAHIAPTHBIX
yCIIOBUSX?
1) sHOOTEpMUYECKHE peaKly HE MOTYT IPOTEKaTh CaMOIIPOU3BOJILHO;
2) SHIOTEPMHUUYECKHUE PEAKIIUU MOTYT, MPOTEKATh MPHU JOCTATOYHO HU3KUX
TEMIIepaTypax;
3) 3HAOTEPMUYECKHE PEAKIIMU MOTYT MPOTEKATh MPU BHICOKUX TEMIIEpaTypax, eciu
AS>0;
4) SHIOTEPMHUUYECKHE PEAKIIUU MOTYT POTEKATh MPU BHICOKUX TEMIIEpaTypax, eciu
AS<0.
4. Kakoii 3aK0H OTpa)kaeT CBsA3b MEXy pabOTOM, TEIIOTOH U BHYTPEHHEH SHEpruel CHCTEMbI
1) BTOpO¥ 3aKOH TEPMOIUHAMUKH;
2) 3akoH ['ecca;
3) mepBbIil 3aKOH TEPMOJIMHAMUKH;
4) 3akon Bant-T'odda.
5. Camonpoun3BOIBHBIN XapakTep Mpolecca JIyqlle OnpeaesaTh MyTeM OIEHKH
1) sHTpONMY;



2) cBoboaHo 3Heprun ['n66ca;
3) sHTANBNNH;
4) Temmneparypsl.

6. M30n11poBaHHOMN Ha3bIBAIOT TAKYIO CUCTEMY, KOTOpas
1) He 0OMEHMBAETCs ¢ OKpY’KaIOLIeH Cpeloi HU BEIIECTBOM, HU SHEPIHEH;
2) oOMeHUBAETCS ¢ OKPY’KAIOIICH Cpe/loil M DHEPTUEH, U BEIIECTBOM;
3) oOMeHHuBaeTcs ¢ OKpyXKarollel cpeioil sHepruel, Ho He 0OMEHHUBAETCS

BEIIECTBOM.

7. K xakoMy THITy TEPMOAMHAMHYECKUX CUCTEM IMPUHAIJICKUT KUBAs KJIETKa:
1) OTKpbITOH;
2) 3aKpbITOW;
3) W30IUPOBAHHOI;
4) paBHOBECHOM.

8. Onpenenuth, BO3MOXKHA JIM OMOXUMUYECKAs peaKliys INIMKOIN3a!

CeH1206 (aqy < 2C3HO3 (aq)
NPY CTaHIAPTHBIX YCIOBHUSX.

1) Bo3moxHa, AG < 0;
2) Bo3moxkHa, AG > 0;
3) meBo3moxkHa, AG > 0;
4) neBo3moxHa, AG < 0.

9. Beluncaure craHAapTHOE 3HaueHHe sHepruu ['mbbca runpartauuu B-makroriaoOyivHa Hpu
25°C, nnsa xoroporo AH® = 6,75 xJIx/Momnb u AS° = -9,74 JTx/(monb-K).

Bapuant 10.
1. OyHKUMUSIMH COCTOSIHHSI TEPMOJMHAMHYECKOM CHUCTEMbl HA3bIBAIOT TaKWE BEJIMYUHBI,
KOTOpBIE:
1) 3aBUCAT TOJILKO OT HAYAJIIBHOT'O U KOHEYHOTO COCTOSIHUSI CUCTEMBI,
2) 3aBUCAT OT MyTH MPOLIECCa;
3) 3aBUCSAT TOJBKO OT HAYAJILHOT'O COCTOSIHUSI CUCTEMBI;
4) 3aBHCST TOJBKO OT KOHEYHOT'O COCTOSTHUSI CUCTEMBI.
2. DHTaIBNUS PEAKIUU — 3TO:
1)  KOMMYECTBO TEIJIOTHI, KOTOPOE BBIIEISIETCS WM TOTJIONIAeTCS B XOJe
XUMHYECKON peakinu Py U300apHO.-U30TEPMHUUECKUX YCIOBHSIX;
2)  KOJHMYECTBO TEIJIOTHI, KOTOpOE BBIIEISETCS WM TOTJIONIAeTCs B XOJe
XUMUYECKON PEeaKIuu MPU U30XOPHO-U30TEPMUUYECKHUX YCIOBUSIX;
3) BenMuMHA, XapaKTEepPHU3YIOIIas BO3MOKHOCTh CaMOIPOU3BOJIBLHOTO MPOTEKAHUS
Ipolecca;
4) BenMuYMHA, XapaKTEePHU3YIOIIas Mepy HEYMOPSIOYEHHOCTH PACIIOIIOKEHUS H
JIBU>KEHUSI YACTHUIl CUCTEMBI.
3. DK39proHNYecKre peakiiuu B OpraHu3Me MPOTEKAIT CaMOIPOU3BOIBHO, TaK KaK:
1) AG peaxkuyu > O,
2) AG peakuuu < O:
3) AG peakuuu = O,
4) AG peagam = 0.
4. OTKpBITON CUCTEMOI Ha3bIBAIOT TAKYIO0 CUCTEMY, KOTOpas:
1) HEe oOOMEHHMBAETCS C OKPYIKAIOIIEH CPEAOi HU BEIIECTBOM, HU DHEPTUCH;
2) oOMeHHWBaeTCs C OKPY KAIOIIEH Cpeiol U BEIIECTBOM, M SHEPTHUEH;
3) oOMeHMBAETCs C OKPYIKAOIICH CpesIoi SHEprueii, HO He 0OMEHHBAETCS
BELLECTBOM;
4) oOMeHUBaeTCs ¢ OKPYIKAIOIICH Cpe1oil BEIIECTBOM, HO HE OOMEHHBAETCS
SHEPIrUEH.
5. Kakoe ypaBHeHUE SBISETCSI MATEMAaTUYECKUM BBIPQXKEHHUEM 2-T0 3aKOHA TEPMOAMHAMHUKHI
JUTSL U30JIMPOBAHHBIX CHCTEM:
1) AH=0;
2) A So6p~= Q06p./T;



3) AS>0.
6. B xakoM COOTHOIICHUH HAXOJATCS SHTPOIIUHU TPEX arperaTHBIX COCTOSTHUHN OHOTO BEIIECTBA:
ras3a, >KUJKOCTH, TBEPJIOTO Tela
1) S(>Se0>Seam);
2) Sae>Sex> Sy
3) Se9>Say>Semy;
4) arperaTHOE COCTOSIHME HE BIUSCT HA 3HAUYCHHE YHTPOITUH.
7. Ilpoteccel, MPOTEKAIOIIHNE TP OCTOSTHHOW TeMITepaType, Ha3bIBAIOTCS:
1) u3obapruecKuMu;
2) U30TEepPMUYECKUMU;
3) HM30XOPUYECKUMU;
4) amnabaTUYECKUMU.
8. Bebuuciure TemioBoit 3PQEKT peakuu TPU  CTAHJAPTHBIX YCIOBUSX, HCIONB3Ys
CTaHJAPTHBIE TETUIOTHI CTOPAHHSI BEUIECTB:
CeH 204 ® 2C,HsOH (%) +2CO, ()
1) —68 xJ1x;
2) +68 x/Ix;
3) —76x]Ix;
4) +76 xJIx.

9. Ilpu B3aMOACHCTBUM Ira3000pa3HBIX CEPOBOIOPO/IA U JUOKCHUIA yIiiepoa 00pa3yroTcs maphl
BoAbl U cepoyriepoy CS, (. Hamummre TepMOXMMUYECKOE ypaBHEHHE ITOH peakuuH,
BBIYHCIIMB €€ TEIUIOBOM 2P (DEKT..

BapuanT 11.
1. Kakve BenwuuHBI SBISIOTCS (DYHKIUSIMU COCTOSHHSI CHCTEMBI: a) BHYTPEHHSSI dHEPrus; 0)
paboTa; B) TEIJIOTA; T') SHTAJIBITHS; 1) SHTPOIIHS.
1) a,r, 1;
2) 0, B;
3) Bce BEIMYUHBI,
4) a, 0,B,T.
2. TemmoBoii 3(dexT peaknuu, MTPOTEKAOMEH IPU MOCTOSHHOM O0BeMe, Ha3bIBACTCS
M3MEHEHHUEM:
1) sHTanbIUy;
2) BHYTpEHHEH YHEPTHUU;
3) sHTpoONUU;
4) cBoboaHoM sHeprun ['nooca.
3. DHIPPrOHUYECKUE PEaKIMK B OpraHu3Me TpeOyIoT MOIBO/Ia SJHEPTUH, TaK KaK:
1) AG peakuuu > O:
2) AG peakuuu < O,
3) AG peakuun O:
4) AG peaxiyu < 0.
4. Yto u3yyaeT XuMudeckasi TepMOIMHAMUKA
1) ckopoCTH MPOTEKAHHSI XUMUYECKHIX IPEBPAIICHUI U MEXaHU3MbI ITHX
MIPEBPAILICHUH;
2) PHEpPreTHYECKUe XapaKTePUCTHKH (PU3NICCKUX U XUMUYECKUX MPOIIECCOB U
CIOCOOHOCTh XUMUYECKUX CUCTEM BBINIOJIHATD MOJIE3HYIO PadoTYy;
3) ycllOBHSI CMEIIEHHS] XUMHYECKOTO PAaBHOBECHS;
4) BIMsHUE KaTaJM3aTOPOB HA CKOPOCTh OMOXUMHUYECKHUX MPOIECCOB.
5. IIpoueccel, MpOTEKarIKE IPU NOCTOSIHHON JaBJICHUH, HA3bIBAKOTCS
1) mzobapudecKumu;
2) M30TEPMUYECKUMU;
3) M30XOpUYECKUMHU;
4) amnabaTHYCCKUMH.
6. Kakue mpornecchl Ha3bIBaIOT YK30TEPMUUYECKUMU
1) nns xotopsix AH oTpunatensHo;



2) nia kotopelx AG OTpHULIATENBHO;
3) nns koTopsix AH monoxurenbHo;
4) s koTopbiX AG MOJOKUTENBHO.
7. B H30IMpPOBAaHHON CHUCTEME BCE CaMOIPOU3BOJIBHBIE IPOLECCHI MPOTEKAOT B CTOPOHY
yBenuueHus Oecniopsiika. Kak nmpu 3ToM n3MeHseTcst SHTpOnus
1) He usmeHsercs;
2) yBeIM4YUBaeTCs;
3) yMmeHbIIaeTcs;
4) cHayana yBeIMYMBAETCs, a 3aT€M YMEHbILACTCS;
5) cHayana yMeHbILAETCs, a 3aT€M yBEIUYUBACTCSI.
8. Beiuucnute cTaHIapTHYIO SHTPOINHKIO 00pPa30BaHUs TUIENTUAA TIULMI-TIIULHIHA.

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

9. Ha ocHOBe 3HaueHU CTaHAAPTHBIX TCILIOT 06pa30BaHI/I$I BCIICCTB BBIYUCIIUTEC TEIUIOBOH
s ekt peakuu:
Fe, 05 w T CoO r Fe w T CO, ()

BapuanT 12.
1. Kakue u3 crnemyromux CBOWCTB SIBISIOTCS MHTEHCHBHBIMH: a) IUIOTHOCTH; 0) JaBlICHHE; B)
Macca; T') TeMIepaTypa; /1) SJHTaJIbIus; €) 00beM
1) a,0,T;
2) a, 1, e¢;
3) 6,8, T, ¢;
4) a, B, 1.
2. XUMHUECKHE TMPOLECCHl, IPU NMPOTEKAaHUH KOTOPBIX MPOUCXOAMT YMEHBIIEHHE 3HTaJIbIINU
CUCTEMBI U BO BHEUTHIOIO CPEly BBIACISETCS TEIUIOTa, Ha3bIBAIOTCS:
1) ’HIOTEpMUYECKUMU;
2) 2K30TEepPMUYECKUMU;
3) PK3’PrOHOMHYECKUMU;
4) SHAPPTOHUYECKUMH.
3. [Tpu runponusze moboro nentuga AH < 0, AS > 0, OyaeT au JaHHBIH Mporece MpoTeKaThb
CaMOTIPOU3BOJILHO?

1) Oyner, Tak kak AG > 0;
2) e Oyner, Tak kak AG > 0;
3) Oyner, Tak kak AG < 0;
4) He Oyner, Tak kak AG < 0.

4. TerutoBoit 3pdexT peakimu, TPOTEKAOIIEH MPU TOCTOSTHHOM JaBJICHUU — 3TO U3MCHECHHE:
1) sHTANBNNH;
2) BHYTpEHHEH 3HEPIUY;
3) sHTpONHH.

5. B xakoM U3 CIIEeIYIONMX CIIy4aeB peakiys BO3MOXKHA TIPH JIIOOBIX TemIeparypax?
1) AH <0;AS>0;
2) AH <0; AS<O0;
3) AH >0; AS >0.

6. DK30TEpMUYECKUMU HA3BIBAKOTCS MIPOLIECCHI, /I KOTOPBIX:
1) AH >0;
2) AH <0;
3) AG<O0;
4) A G>0.

7. B U30IMpOBAaHHOW CHCTEME CaMOMPOU3BOJIBHO TMPOTEKAET XHUMHUYECKas peakius C
0o0pa3oBaHMEM HEKOTOPOro KOJM4YecTBa MpoAykTa. Kak W3MEHHUTCS DSHTpONUs TakKou
CUCTEMBI:

1) yBenuuuBaercs;



2) yMeHbIIAETCH;
3) He u3MeHsieTcsl.
8. Beruncnute crangapTHyto sHepruto ['u60ca OMOXUMHUYECKON peakluy TITUKOIN3A:
C6H]206 (aq) — 2C3H60H3 (aq)-

1) —161 xIx/mMomnb;
2) +161 x/x/mMonb;
3) +378 x/x/Mounb;
4) —378 x/I»x/Mob.

9. 8. Paccuuraiite 3HaueHUS AS®93 XUMHUYECKOMN peaKIuu:
HCl ot 0O, m Cl, mt H,0O (%)

Bapmuanr 13.
1. Kakue u3 crnenyromux CBONCTB SBJISIOTCS AKCTEHCUBHBIMU: a) TUIOTHOCTh; O) TaBJICHUE; B)
Macca: T) TeMmIepaTypa; 1) SJHTaIbIus; €) 00beM?
1) B, 1, ¢;
2) a,0,T;
3) 6,8, T, ¢;
4) a, B, T.
2. [lpn kakux ycCIOBHSAX HM3MEHEHHE SHTAJIBIIUM PABHO TEIUIOTE, MOJydyaeMOl cHCTEeMOM W3
OKpY’Karolieu cpeapl?
1) mpu MOCTOSSHHOM 00BbEME;
2) mpu MOCTOSIHHOM TeMIleparype;
3) mpu MOCTOSIHHOM JIaBJICHUU;
4) HHU NIPU KaKUX.
3. KanopuitHOCTBIO MUTATENBHBIX BEIIECTB HA3bIBACTCS YHEPTUS:
1) BBIOensieMast IPH MOJTHOM OKHCIIEHUH | T MUTATENbHBIX BEIECTB;
2) BblaensieMast PHU MOJHOM OKUCJICHUHU | MOJIb MUTATEIbHBIX BEIIECTB;
3) HeoOXxoaumast sl IOJTHOTO OKUCIIEHUH | T MUTaTeIbHBIX BEIIECTB;
4) HeoOXoauMasi JUIsl IOJTHOTO OKUCICHUH | MOJIb MUTATEIbHBIX BEIIECTB.
4. [Ipouiecchl, MpOTEKAOIINE IPU MOCTOSHHOM JaBJICHUH, HA3bIBAIOTCS
1) m3o0apuveckumy;
2) M30TEepPMUYECKUMU;
3) M30XOpUUYECKUMU;
4) amnabaTUYCCKUMH.
5. Kakue nporeccsl Ha3bIBatOT YIHAOTEPMUYECKUMHU
1) mns koropeix AH orpuniarensHo;
2) nist KoTopbix AG OTpHIIATENIBHO;
3) st koTopeix AH TOJI0KHUTENBHO;
4) st kKoTopbiX AG MOJIOKUTEIBHO.
6. Kakue npoiiecchl Ha3bIBAIOT IK33PTOHUYECKUMU
1) AH<O0;
2) AG<0;
3) AH>0;
4) AG> 0.
7. Kakywo TepMoauHaMHYECKyr0 (YHKIHIO MOXXHO WCIONB30BaTh IS  MpEACKa3aHUs
BO3MOXXHOCTH MPOTEKAHHs CaMOIIPOU3BOJIBHOIO MIPOLIEcca B U30JMPOBAHHOMN cUcTEME:
1) sHTanbBIUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) BHTpOMHUIO.
8. Paccuuraiite TermoBoi 3 ekt peakuu Mo CTaHJAPTHBIM TEIJIOTaM 00Pa30BaHUS:
Csz () + 5/202 o~ 2C02 () + HQO (%)

1) —452,5 x/Ix;
2) —1300x1x;
3) —846 xJIx;

4) +452,5 x/Ix.



9. Paccuuraiite 3HaueHust AG®9g peakilMi U yCTAaHOBUTE, B KAKOM HaIIPaBJICHUN OHO MPOTEKAET

CaMOIIPOU3BOJIBHO B CTAHJIAPTHBIX yCJIOBUsIX IpH 298 K:
N, ot 0O, ® = 2N,0 (-

Bapuanr 14.
1. Tlpu kakux YyCIOBUSX H3MEHEHHE BHYTPEHHEH SHEPruu paBHO TEIUIOTE, MOJIy4aeMOi
CHUCTEMOM U3 OKPYIKAIOIICH cpeni?
1) npu nocrossHHOM 00BEME;
2) mpu NOCTOSTHHOU TEMIIepaType;
3) mpu NOCTOSTHHOM JaBJICHHH;
4) HU NpU KaKUX.
2. TemnoBoit 3hdexT peakiuu, NPOTEKAOMIEH NPHU MOCTOSHHOM: JaBICHHM, HAa3bIBACTCS
W3MCHCHUEM
1) BHYTpeHHE SHEepruy;
2) HU OAHO W3 MPEIBIAYIINX OMPEaeIeHU HEBEPHO;
3) PHTaANBMNH;
4) sHTpONMH.
3. [1ns npouiecca ¢poTocuHTe3a — 00pa3zoBaHMe IITIOKO3bI U3 YIIIEKHCIOro raza u Boabl, AH > 0 u
AS < 0. MoxeT 1 JaHHBIN MPOIIECC MPOTEKATh CAMOIIPOU3BOILHO?
1) mporiecc HEOCYIIECTBUM IPH JIFOOBIX TEMIEpaTypax;
2) mpoIriecc OCYIIECTBUM IIPH JIFOOBIX TEMIIEpaTypax;
3) mpoliecc OCYIIECTBUM MPHU BHICOKUX TeMIIepaTypax;
4) mpoiiecc OCyIIECTBUM MIPH HU3KUX TEMIIepaTypax.
4. 3aKpbITOM CHCTEMOM HA3BIBAIOT TAKYIO CUCTEMY, KOTOPAs
1) He oOMEHMBAETCsI ¢ OKPYXKalOLIeH cpeloil HU BELLIECTBOM, HU YHEPIHUEH;
2) oOMEHHMBAETCS C OKPYIKAOIICH CPEJIO U BEIIECTBOM, U YHEPTUCH;
3) oOMeHHUBaETCs ¢ OKPYIKAIOMICH cpeioi IJHEpTrHeid, HO He OOMEHUBACTCS
BEIIIECTBOM;
4) oOMeHHBaeTCs C OKPYKAIOIIEH Cpeiol BeIeCTBOM, HO HE OOMEHUBAETCS
SHEprUeH.
5. Camonpon3BOIBHBIM HA3bIBAETCS MPOLIECC, KOTOPBIN
1) ocymecTtBisieTcst 0€3 MOMOIIY KaTalu3aTopa;
2) COMpOBOXKIAETCS BBIJCICHUEM TETUIOTHI,
3) ocymectusieTcs 6e3 3aTpaThl SHEPTUU U3BHE;
4) mpoTekaet OBICTPO.
6. 3oTepMuyecKUMU Ha3bIBAIOTCS MPOIIECCHI C TOCTOSHHBIM:
1) nmaBneHuewM;
2) obbeMoM;
3) TemrmepaTypoil.
7. DHIEPrOHUYECKUMHU HA3bIBAIOTCS PEAKIINH:
1) mporekaroiiyue caMOnpoOu3BOJIHHO;
2) He MpOTEKAroIINe CAMOTPOU3BOJIBHO - BHIHYKICHHBIE.
8. Brruucnure crangaptHyo sHepruto ['md0ca TeruoBoit AeHarypanuu Tpuncunaa npu t = 50°C;
AH® = +283 kJIx/monb; ASO = +288 JIx/(monb-K)
1) +190 x/Ix;
2) 92741 x/Ix;
3) —14117 xIx;
4) +14117xIx.

9. Beruncnure 3HaueHne AS% o 1 peakiyu:
NH4C1 (x) + NaOH ® NaCl (x) + HzO () + NH3 ()

Pa3znen 4. PaBHoBecusi B pacTBOpax 3JIeKTPOJIUTOB



CamocTosiTe1bHAs1 ayANTOPHAs padoTa o0y4aromerocs Ne 5
Tema: PapHoBecHs B pacTBOpax 3J1€KTPOJIHTOB
Bapmuanr 1.

1. OCHOBONOJIOXHUKN IPOTOJUTHUECKON TEOPHUHU:
1) Jle6aif u XrOKKeNb;
2) Jlbtouc u [lupcon;
3) Appenunyc;
4) bpencren u Jloypu.
2. CreneHb AUCCOLMAIMM 3aBUCUT OT: 1) MPUPOJBI NIEKTPOJINTA; 2) IPUPOBI PACTBOPUTEIS; 3)
TEMIEPATYPbI; 4) KOHIIEHTPALUH JIEKTPOIUTA.
1) 1,2,4;
2) 1,2,3;
3) 3,4;
4) 1,2,3,4.
3. Heobxoaumoe ycioBue CyIIECTBOBAHUS I€TEPOreHHOTO PaBHOBECHS:
1) HeHaCHIIEHHBIN PACTBOP COMPHUKACACTCS C TBEPAOH (pa30ii TaHHOTO PIEKTPOIIUTA;
2) HaCBILEHHBIN pacTBOP COMpPUKAcaeTCsl ¢ TBEPAOH (a30i JAHHOTO IEKTPOIINTA;
3) TepechIEeHHBIA PACTBOP CONPHUKACACTCS C TBEPIOH (Pa30il JTaHHOTO AIEKTPOJIUTA.

4. Hanmmmre ypaBHeHHE TUAPOIIU3a (B MOJIEKYJISIPHOIM 1 MOHHOU (hopme) OpoMuIa IMHKA.
YKa)XuTe NpOTEONUTUYECKUE Tapbl CONPSHKEHHBIX KUCIOT M OCHOBaHMM U Bbruuciaute pH
0,026 M pactBopa 3t1oit conu (pK, = 7,69).

5. Beruuciaute pH pactBopa xnoproBaructoit kuciotsl (HCIO) ¢ MmonsipHO# KoHIeHTpanuei 0,1
MOJIB/II.

6. OnpenenuTte, BBINIAAST JIM OCAIOK TTOCIIEC CIMBAaHUS paBHBIX 00beMoB 0,005 M pacTBOpOB
xynopuna autus u Gpropuaa Harpus (Kpp (LiF) = 1,5-10%)?

Bapuanr 2.
1. AM$onuTBI — 3TO: a) JOHOPHI IPOTOHOB; 0) aKIENTOPHI IPOTOHOB; B) TIOHOPHI THIPOKCH/T
WOHOB; T') aKIETITOPHI TUAPOKCU]] HOHOB.
1) a, 6;
2) a, 1
3) 6,1
4) 0,B.
2. CreneHb IUCCOIMAILIMU B PACTBOPAX AJIEKTPOJIUTOB — 3TO OTHOILICHUE:
1) aHanmMTMYECKOW KOHUEHTPALMU K aKTUBHOI;
2) aKTUBHOM KOHIIEHTPAIIMH K aHATUTHYECCKOM;
3) olmiero yuciia MOJIEKYJ K YUCITY JUCCOIMUPOBAHHBIX MOJIEKYJI;
4) uyucna MOJIEKYJ JUCCOLUMUPOBAHHBIX K OOIIEMY YHCITYy MOJIEKYJ 3JIEKTPOJIUTA B
pacTBope.
3. Ecuu B pacTBOpe npousBeeHNE KOHIIEHTPALMH HOHOB B CTETICHSAX, PABHBIX
CTEXUOMETPUICCKUM KOIPPUITCHTaM, OOJIbIIIe KOHCTAHTHI PACTBOPUMOCTH, TO
1) pacTBOp mepechIlieH, 0caoK 00pa3yercs;
2) pacTBOpP HEHACHIIIEH, OCAJIOK PACTBOPSETCS;
3) pacTBOp HACHIIIEH, OCAJ0K HE BbIMAIaeT.

4. Hanummre ypaBHEHHE THAPOIH3a (B MOJICKYJIIPHON M HOHHOHK (hopMe) XJI0pHuIa MapraHia
(IT). YkaxkuTe npoTeOIMTUYECKNE TTApbl CONPSKEHHBIX KUCIOT U OCHOBAaHUM U BHIYUCIIUTE
pH 0,3 M pactBopa stoit conu (pK, = 10,59).

5. Beruucnute pH pactBopa rugpokcuaa xxenesa (II) (Fe(OH),) ¢ monsipHOit KOHIIEHTpalueu
0,02 Mo/

6. Onpenienure, BHINIAIACT JIU OCAJIOK TTOCIIE CIMBAHUS paBHBIX 00beMoB 0,25 M pacTBOpoB



nutpara ceunna (I1) u xpomara narpus (Kpp (PbCrOg4) = 2,8-10° 13)?

Bapuanr 3.
1. CormnacHo NpoOTOIUTUYECKON TEOPUH, OCHOBAHUE — ATO
1) OHOpP I'MIPOKCHUI HOHOB,;
2) akuenTop NpOTOHOB;
3) IOHOp NPOTOHOB;
4) aknenTop TUAPOKCHU]I HOHOB.
2. KoHcraHTa Aucconraniy ci1adoro 3JIeKTPONIUTa 3aBUCUT OT: a) IPUPOAbI SJEKTPOIUTA; 0)
IIPUPOJIbI PACTBOPUTEIIS; B) KOHLIEHTPALIMH 3JIEKTPOJIUTA; T') TEMIIEPATYpBhI.
1) a,0,1;
2) a, 0, B;
3) a,B, T
4) a,0,B,T.
3. Heobxoaumoe ycinoBue pacTBOPEHUS OCaIKa:
1) Ky > Il
2) Ky = Il
3) K < Il.

4. Hanmmmre ypaBHeHHE TUAPOIIN3a (B MOJIEKYJISIPHOIM M MOHHOU (hopMe) THOCYIIb(aTa HATPHSL.
VYKaxxute MpoTEOJUTUYECKUE MAPhl CONPSKEHHBIX KUCIOT U OCHOBaHMM U BeluucanTe pH
0,04 M pactBopa stoi conu (pK, = 0,6).

5. Beruuciaure pH pactBopa 6pomoBoiopogHoi kuciaotel (HBr) ¢ MonsipHOM KOHIICHTpaluen
0,5 MOIIB/II.

6. Onpenenure, BbIMAIaeT JIM OCAOK MOCJe cIuBaHus paBHbIX 00beMoB 0,057 M pacTBOpOB
HuTparta 1es3us u nepmanranata kamus (Kpp (CsMnOy) = 9,1:107°)?

Bapuanr 4.
1. CornacHo IpOTOJUTHYECKON TEOPUH, KUCIOTA — ATO
1) 1OHOpP TUIIPOKCHU] HOHOB;
2) akuenTop NPOTOHOB;
3) JIOHOp MPOTOHOB;
4) akuenTop TMAPOKCU] HOHOB.
2. CremneHb THIPOJIN3a TPU YMEHBIICHUU KOHIICHTPAIUH COJIH:
1) ymeHbIaeTcs;
2) yBeJINYUBAETCS;
3) He u3MeHseTCs.
3. HeoOxomumoe yciioBrue 00pa3oBaHHs OCaIKa:
1) K, > I0;
2) Ky = I1;
3) K < IL.

4. Hanummre ypaBHeHHE THAPOIU3a (B MOJIEKYJIIPHOI U HOHHON (hopMe) MaHraHaTa Kajus.
VYKakuTe NpoTEONUTUYECKUE TTapbl CONPSKEHHBIX KUCIOT U 0cHOBaHMM 1 Bbruncaute pH 0,1
M pactBopa 3t1oit conu (pK, = 10,15).

5. Beruncnute pH pactBopa runpoxcuna nesus (CsOH) ¢ monspHoit konnentpanueit 0,0005
MOJIB/J1.

6. Onpenenure, BpINIAIACT JIM OCAJIOK ITOCIIE CIIUBaHMS paBHBIX 00beMoB 0,205 M pacTBOpoB
HuTpara cepedpa u anerara kamus (Kpp (CH3;COOAg) = 4,4-1073)?

Bapuanr 5.
1. pH pacrtBopa — 310
1) HaTypanbHBIH Jorapu(M aKTUBHOW KOHIICHTPAIIMK HOHOB BOJOPO/IA;
2) AecSTUYHBIN Jorapru(M aKTUBHON KOHIICHTPAIIUH HOHOB BOJIOPO/IA;
3) oTpuIaTeNbHBIN HATYpaIbHBIN JIOTapu(PM aKTUBHOW KOHIICHTPAIIUA HOHOB
BOJIOPOJa;



4) oTpuIATEeNbHBIA ECATUYHBIN Torapru(M aKTUBHONW KOHIIEHTPAIMH HOHOB
BOJIOpO/IA.
2. CremneHb TUIPOJIM3a 3aBUCUT OT: @) KOHIIEHTPALIUU COIU; O) TEMIEpaTyphl; B) MPUPOIBI COJH;
r) pH cpens.
1) a,B, T
2) a, 0, B;
3) a,0,1;
4) a,0,B,T.
3. PacTBOpUMOCTH MaOpaCTBOPUMOTO COSAMHEHHS B IPUCYTCTBUU OJJHOMMEHHOTO HMOHA!
1) yBemuumBaeTcs, Tak Kak BO3pacTaeT CHJIa paCTBOPA, YMEHBIIACTCS] aKTHBHOCTh
HMOHOB, PACTBOP CTAHOBUTHCSI HEHACHIIIEHHBIM;
2) yMEHBIIAeTCs, TaK KaK MOHHOE TeTEPOTCHHOE PAaBHOBECUE CMEIIACTCS BJICBO,
BO3pacTaeT CKOPOCTh KPUCTAJUIU3AIINH;
3) He m3MeHseTcsl, Tak Kak K He 3aBHCHT OT KOHIIEHTPAIIUN UOHOB;
4) yBenu4ymMBaeTCs, TaK Kak HOHHOE TeTepOreHHOE PAaBHOBECHE CMEIIAeTCs BIIPABO,
BO3pacTaeT CKOPOCTh PACTBOPCHUSI.

4. Hanmmmre ypaBHeHHE TUAPOIIN3a (B MOJICKYJIIPHON M MOHHOM (hopMe) HUTpaTa OepuILIHsL.
VYKaKuTe MPOTEONUTUYECKUE TTApbl CONPSHKEHHBIX KUCIOT M OCHOBaHMM U Bbruuciaute pH
0,05 M pactBopa stoi conu (pK, = 5,7).

5. Beruncnute pH pactBopa ruapokcuna meau (1) (Cu(OH),) ¢ monspHON KOHIIEHTpaIueit
0,003 mous/11.

6. Onpenenute, BBINAIACT JIM OCATOK TIOCIIC CIMBAaHUS paBHBIX 00beMoB 0,003 M pacTBOpOB
xnopua xenesa (II) u cynsduna narpus (Kpp (FeS) = 3,4-10717)?

Bapuanr 6.
1. IIporonutnuyeckas mapa CONpsHKEHHBIX KUCIOTHI 1 OCHOBAHMS OTJIMYAIOTCS APYT OT Apyra:
1) KHCIOTHBIM OCTaTKOM;
2) MPOTOHOM;
3) KaTHOHOM;
4) aHHOHOM.
2. B Ham0osee mupoKOM JIHara3oHe B OPraHU3Me YeIOBEKa MOXKET U3MEHAThes pH:
1) mouwn;
2) KpoBY;
3) KemyIOYHOTO COKa,
4) nukBopa.
3. PacTBOpHMOCTH MaOpacTBOPUMOTO JEKTPOIUTA B IPUCYTCTBUU HHIU(DHEPEHTHOTO
AJIEKTPOJIUTA, HE COJEPIKAILIETO C HUM OJHOMMEHHBIX HOHOB:
1) yBenuuuBaeTcs, Tak Kak BO3pacTaeT HOHHAS CHJIa PACTBOPA, YMEHbBIIAETCS
AKTUBHOCTh MOHOB, PACTBOP CTAHOBUTHCS HEHACHIIICHHBIM;
2) yMEeHbIIAeTCs, TaK KaK pacTBOP CTAHOBHUTCS MEPECHIIIICHHBIM;
3) He uzMeHsieTcs, Tak kak Ky He 3aBUCUT OT KOHLIEHTPAIUK;
4) He U3MEHSETCs, TaK KaK 3JIEKTPOJIUTHI HE COAEPKAT OJJHOUMEHHBIE HOHBI.

4. Hanummre ypaBHEHHE THAPOIH3a (B MOJICKYJIApHON 1 HOHHOH (hopme) xinopuaa kaamus (I1).
YKaXuTe MPOTEOJUTUYECKHE NTAphl CONPSKEHHBIX KUCIOT U OCHOBAHUM U BeluuciauTe pH
0,03 M pactBopa 3toii conu (pK, = 7,62).

5. Beruucnute pH pactBopa maseneBoit kuciotsl (HyC,04) ¢ MonsspHo#t koHueHTpamuei 0,25
MOJIB/J.

6. Onpenenure, BpINIAACT JIM OCAIOK TTOCIIE CIUBaHMs paBHbIX 00beMoB 0,004 M pacTBOpoB
nepxjopara Hatpus 1 xjopuaa kanus (Kpp (KClO4) = 1,0-1072)?

Bapuant 7.
1. ITpu noGaBneHNH K pacTBOPY YKCYCHOW KHCIIOTHI alleTaTa HaTpus:
1) creneHb U KOHCTAHTA AUCCOLMALIMM YKCYCHOW KHUCIOTHl YMEHBILUTCS;
2) cTeneHb U KOHCTaHTa JUCCOLUAIMU YKCYCHOM KHCIIOTHI YBEINUUTCS;



3) cTemneHb UCCOLUAIUN YMEHBIIUTCS, 8 KOHCTaHTa AUCCOIUAIINN HE U3MEHUTCS;

4) creneHb TUCCOIMALNU YBEIIMYUTCS, @ KOHCTaHTa TUCCOIMAIINN HE U3MEHUTCS.
2. B ocHOBe MeTo/1a HENUTpaTH3aIUH JICKHUT PEaKIUs:

1) KHCIIOTHO-OCHOBHOT'O B3aUMOJICHCTBHS;

2) OKHUCIHUTEIHHO-BOCCTAHOBUTEIbHAS,

3) ocaxueHus;

4) xomIuekcooOpa3oBaHusl.
3. Coneoii 3¢ (heKT — 3TO He3HAUNTEIIBPHOE YBEITUICHUE PACTBOPHUMOCTH OCAJIKa 33 CUET

1) noGaBieHUss OJHOMMEHHOM COJIH;

2) yBeIWYeHHs] HOHHOW CUJIBI PACTBOPA;

3) yBenudeHHE TEMIEPATyphI;

4) nobGamieHus N30BITKA OCAIKA.

4. Hanmmre ypaBHeHHE TUAPOIIN3a (B MOJICKYJISIPHON M MOHHOMW (hOpME) CEIIEHUT HATPHSI.
YKa)KuTe MPOTEONUTUYECKUE TTaphl COMPSHKEHHBIX KUCIOT M OCHOBaHMA U Bbruuciaute pH
0,08 M pactBopa 3toi conu (pK, =2,61).

5. Beruncnute pH pactBopa ruapokcuna xpoma (II1) (Cr(OH);) ¢ monsipHo#t koHIeHTparueii 0,6
MOJIB/II.

6. Onpenenure, BHIMAIAET JIM OCAOK MOCIE CIUBaHUS paBHbIX 00beMoB 0,1 M pacTBOpOB
HuTpaTa Kanbius u cyibdara Harpus (Kpp (CaSOy4) = 3,7-107°)?

Bapuanr 8.

1. ITpu no6aBneHUM K pacTBOPY YKCYCHOM KHUCIOTHI THAPOKCH]IA HATPUS:

1) cTeneHb M KOHCTaHTA AUCCOLMALMN YKCYCHOW KMCIIOThl YMEHBIIUTCS,

2) creneHb U KOHCTAHTA JUCCOLMALMN YKCYCHOM KUCIOThI YBEIHUUTCS;

3) creneHb qUCCOLMALUMU YMEHBUIUTCS, 8 KOHCTAHTa AUCCOLUALIMN HE U3MEHUTCS;

4) creneHb JUCCOLMALMY YBEIMYUTCS, @ KOHCTAHTa JUCCOLMALINN HE U3MEHUTCS.
2. IIpu ruaposnse MOJIEKYJIbl BOJIBI BBICTYAIOT COIJIACHO MPOTOJIUTUYECKON TEOPUU:

1) xak KuCyoTa;

2) KaKk OCHOBaHME;

3) Kak KMCJIOTa WJIM KaK OCHOBAaHHUE.
3. Jlns Kakux BeuiecTB npumensiercs reopus [1P?

1) pacTBOpHMBIE CHIIBHBIE U C1a0ble IIEKTPOJIUTHI;

2) MajopacTBOPUMBIE CHIIBHBIC U C1a0bIe JIEKTPOJIUTHI;

3) MajopacTBOPUMBIE CUIIbHBIE SJIEKTPOIUTHI;

4) ManopacTBOpUMBIE CIIa0bIE SJIEKTPOIUTHI.

4. Hanmmite ypaBHEHHE TUAPOIIN3a (B MOJIEKYJISIPHOM U MOHHOMW (hopMe) ArXpomara HaTpHsl.
VYKa)XKuTe MpOTEOTUTUYECKUE TTapbl CONMPSKEHHBIX KUCIOT U OCHOBaHM 1 Berunciaute pH 1
M pactBopa 3t1oit conu (pK, = 1,64).

5. Beruncioute pH pactBopa azotHoit kucinotel (HNO3) ¢ Mmonsipaoii koHneHTpanueii 0,007
MOJIB/II.

6. Onpenenute, BBINIAIAET JIM OCATOK MOCIIC CIMBAaHUS paBHBIX 00beMoB 0,105 M pacTBOpOB
nutpara mapranna (I1) u cynsduna narpus (Kpp (MnS) = 1,1-1071%)?

Bapuanr 9.
1. MonHas cuna pacTBopa — 3T0:
1) mpowu3BeeHUE KOHIIEHTPALMA HOHOB Ha KBAJIpaT €ro 3apsija;
2) mpou3Be/leHUE KOHIIGHTPAIMKU HOHA Ha ero 3apsij;
3) moaycymma npou3Be[EHMsI KOHLIEHTPALlMY HOHOB Ha KBAJpaT UX 3apsi/I0B;
4) cymMma Mpou3BeJCHUs KOHIEHTPALlMU HOHOB Ha KBaJpaT UX 3aps/I0B.
2. OTHoOlIEHHUE YNCIIa PaclaBIINXCs HA HOHBI MOJIEKYJI, K O0IIEMY YHMCIly pAaCTBOPEHHBIX
MOJIEKYJ €CTh
1) cremneHb conpBaTaIlUU;
2) cTeneHb MOJUMEpPHU3aIuy;
3) cremneHb IUCCOLMAIUY;



4) creneHb acCOLUALHH.
3. ManopacTBOpUMBIH 3JIEKTPOJIUT B HE3HAUUTEIBHON CTETIEHU PacTBOPSIETCsI, 00pa3ysi HOHbI
HachILEHHOTO pacTBopa. Kak Ha3pIBaeTcs 3TOT mpouecc?
1) monwuzanus;
2) muccoranus;
3) HECTONKOCTB;
4) rereporeHHOE paBHOBECHE.

4. Hanuimmte ypaBHeHHE THIPOJIN3a (B MOJIEKYIIPHOU U HOHHOM opme) Opomuaa kobanbTa
(IT). YkaxkuTte npoTeoIUTUYECKHE TTapbl CONPSKEHHBIX KUCIOT U OCHOBAaHUM U BHIYMCIIUTE
pH 0,6 M pactBopa 3toii conu (pK, = 8,9).

5. Beruucaute pH pactBopa ruapokcuaa 6apust (Ba(OH),) ¢ monsipHoit konneHTpanueit 0,0002
MOJIB/JI.

6. Onpenenure, BbIMAaeT JIM OCAOK MOCie cauBaHus paBHbIX 00beMoB 0,007 M pacTBOpOB
HuTpata cepedpa u 6pomara Hatpus (Kpp (AgBrO;) = 5,8-107°)?

Bapuant 10.
1. Crenenb ruponusa ¢ yBeJIUUEHUEM TEMIIEPATYPHI:
1) ymeHblIaercs, Tak KaKk FHIPOJIN3 — SHIOTEPMUYECKUIN TPOLIECC;
2) yBEJINYMBAETCS, TaK KaK THIPOJIU3 — HIHIAOTEPMUYECKUH MPOIIECC;
3) yMeHblIaeTcs, Tak Kak THAPOIN3 — 3K30TEPMUUYECKHI Ipoliece;
4) yBenn4yMBaeTCsl, TaK KaK THAPOJIN3 — IK30TEPMUUYECKUIN TpOIIECC.
2. OtHoIIeHNe TPOU3BEICHUS KOHLIEHTPALUl HOHOB, Ha KOTOPbIE JUCCOLMUPYET CIalblii
AIIEKTPOJIUT, K KOHIIEHTPAL[UX HEUCCOLMUPOBAHHBIX MOJIEKYJI Ha3bIBAIOT
1) xoHcTaHTa pa3daBICHUS;
2) xoHcTaHTa pa3BegeHust OcBaiibaa;
3) KOHCTaHTa JIUCCOLUAIINH;
4) KOHCTaHTa I'MJPOJIHU3a.
3. Kaxkoii u3 pakTopoB HE BIUSET Ha PAaCTBOPHUMOCTH OcajKa?
1) mpupoja BelecTsa;
2) WOHHas CWJIa PacTBOpa;
3) mpucyTcTBHE OJJHOUMEHHOI'O HOHA;
4) OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIN MOTEHIIAN CUCTEMBI.

4. Hanummre ypaBHEeHHE THAPOIH3a (B MOJICKYJIIPHON ¥ HOHHOH dopme) cynbbarta Hukens (I1).
VYKaXuTe NPOTEOJUTUYECKHE NTaphl CONPSIKEHHBIX KUCIOT U OCHOBAHUM U BeluuciauTe pH
0,06 M pactBopa 3toii comu (pK, = 10,92).

5. Beruncnute pH pactBopa cepoBogopoHoi kuciaotsl (H,S) ¢ MonsipHOM KOHLIEHTpauuen
0,001 mounn/m.

6. Onpenenure, BbINAAET JIM OCAOK MOCJE cauBaHus paBHbIX 00beMoB 0,012 M pactBOpoOB
xjopuaa nuHKa u cynabduna Hatpus (Kpp (ZnS) = 7,9-10724)?

BapuanT 11.

1. Bribepure amdonur:

1) HCOs7;
2) COs™;
3) H2C03;
4) CO..

2. T'maponusy nmojaBepraroTcs conu, o0pa3oBaHHbIE: a) CUJILHBIM OCHOBAHHUEM U CHIIbHOM
KHUCIIOTOH; 0) CHIIbHBIM OCHOBaHHMEM U CJTa00# KUCIIOTOM; B) CIa0bIM OCHOBAaHUEM U
CHUJIbHOM KHCJIOTOM; T') cJ1Ta0BIM OCHOBAHUEM U CI1a00W KHCIIOTOM.

1) a, 0, B;
2) a, B, T;
3) 0,B,T;
4) a, 0,B,T.
3. IIpousBeneHus pacCTBOPUMOCTH — ITO



1) oTHOIIEHHE KOHLEHTPAIM HOHOB MaJOpPACTBOPUMOIO BEIIECTBA C yUETOM
CTEXHOMETPUYECKUX KOA((DULINEHTOB;

2) mpou3Be/leHHE KOHIIEHTPAaLUi HOHOB MaJIOPACTBOPUMOTO BEIIIECTBA C YUETOM
CTEXHOMETPUYECKUX KOA((DULINEHTOB;

3) cymMMa KOHIIEHTpaLuii HOHOB MaJIOPACTBOPUMOTO BEILIECTBA C YUETOM
CTEXUOMETPUYECKUX KO3 (DUIINEHTOB;

4) pa3HOCTh KOHILIEHTPALMI HOHOB MaJIOPaCTBOPUMOTO BEIIECTBA C YUETOM
CTEXHOMETPUIECKUX KOI(P(DHUITECHTOB.

4. Hanmmre ypaBHeHHE THAPOIN3a (B MOJIEKYJISIPHON 1 MOHHOW (hOpME) CENIeHH T KaHs.
VYKaKuTe NpOTEOIMTUYECKUE TIapbl CONPSKEHHBIX KUCIOT U OCHOBaHMi 1 Berancaute pH 0,8
M pactBopa 3t1oit conu (pK, = 3,8).

5. Beruucnute pH pactBopa xiaopoBonopoHoi kucinotsl (HCI) ¢ MonsipHoil KoHIIeHTpanuei
0,005 mous/11.

6. Onpenenure, BbIMAIaET JIM OCAOK TMOCJe cITUBaHuUs paBHbIX 00beMoB 0,068 M pacTBOpOB
HUTpara Maraus u ruapokcuna kamus (Kpp (Mg(OH),) = 6,8-10712)?

Bapuanr 12.
1. BomoponHslii mokaszarenb XapakTepusyer:
1) paBHOBECHOE COCTOSIHUE;
2) peakIHio Cpebl;
3) cremneHb TUAPOIH3A;
4) cTemeHb TUCCOLMALIUY.
2. B pactBope conu kap6onara kanus (K,COs) cpena:
1) xucnas;
2) mienovHas;
3) HelTpasibHAS;
4) HyneBasl.
3. OauH ocaoK MOYKHO TTOJTHO MEPEBECTH B APYTOM, €CIIM TMOCICTHUI:
1) He pacTBOpHUM;
2) GoJiee pacTBOPHM;
3) MeHee pacTBOpUM.

4. Hanmmre ypaBHeHHE THAPOIU3a (B MOJIEKYJISIpHOI 1 HOHHOU opme) HUTpata pryTH (II).
YKa)KuTe MpOTEOTUTUYECKUE TTapbl COMPSKEHHBIX KUCIOT U OCHOBaHMi 1 Berunciaute pH 0,2
M pactBopa st1oit conu (pK, = 3,58).

5. Berunciaute pH pactBopa ruapokcuaa kanus (KOH) ¢ monspHoit koHtieHTparuei 1,5 Mosb/i.

6. Onpenienure, BbINANAET JIM OCAJOK MOCIE cauBaHUs paBHbIX 00beMoB 0,0086 M pacTBOpoB
HuTpara cepedpa u noauaa kamus (Kpp (Agl) = 2,3-10716)?

CamocrosiTesibHAsA ayuTOpHast padoTa o0y4yaromerocst Ne 6

Tema: bygepHbie pacTBOpPBI
Bapuanr 1.
1. 3nauenus pH OydepHBIX pacTBOPOB MpH N00ABICHUN HEOOJIBIINX KOJIHMYECTB KUCIOT U
OCHOBAHHII:

1) coxpaHsOTCS NOCTOSHHBIMY, T. K J00ABJIsIeMbIe KATHOHBI BOIOPOA U aHHOHBI
TUAPOKCHUIIA CBS3BIBAIOTCS COOTBETCTBEHHO aKILIENITOPAMU M IOHOPAMH IPOTOHOB
OydepHOIi CUCTEMBI;

1) coxpaHsIOTCS MPUMEPHO MOCTOSHHBIMU JI0 T€X MOP, TOKa KOHLIEHTPAUU
KOMITOHEHTOB Oy()epHBIX CUCTEM OyayT MPEBbIIATh KOHIICHTPALUN
I00aBIIsIEMBIX HOHOB;

3) M3MEHSIOTCS, T. K. H3MEHSIOTCS] KOHIICHTPAIIMH KUCIIOT U OCHOBAHUH B CUCTEME.

2. Kaxwue 13 nepednclieHHbIX CONPSKEHHBIX KUCIOTHO-OCHOBHBIX Map 00J1a1at0T OyhepHbIMU
cpoiictBamu: a) HCOO~/ HCOOH; 6) CH;COO™ / CH3;COOH; B) CI' / HC1; 1) HCO;3™ / COy; 1)



I‘IPO427 / H,PO4
1) Bce;
2) a, 0,T, 1
3) 6,1, 15
4) o,r.
3. TIpu no6asiennn HCI k 6ydeproii cicreme NH4 " / NH4OH:
1) axruBHas konuenTparwst (NH4") — ymensmaercs, (NH4OH) — yBennunBaercs;
2) axrtuBHas kourentpanust (NH,") — yBemmausaercst, (NH4OH) — ymenbiraercs;
3) axruBHble KoHrenTparmu (NH4 ") u (NH4;OH) He u3meHsroTCSL.
4. BonmopoaHblii mokaszarenb 0y(epHOTo pacTBOpa IMEpBOTO TUIIA PACCUYUTHIBAETCS IO opMyJIe:
1) pH=0,5 (pK, + Ig C wucnors);
2) pH = pKa + lg C CONPSDK. CHOBaHUS /C KHCITOTHI
3) pH=pa + pC;
4) pH =14 - (pr + lg C OCHOBaHMUS /C COTIPSIK. KI/ICJ‘IOTH)'

5. Paccuwmraiite 3Hauenne pH ammuagnoro OydepHoro pactsopa, cocrosmuid u3 550 mi 0,1M
pactBopa ruapokcuia ammonus u 450 mu 0,1M pacTBOpa HUTpaTa aMMOHHUS.
KoHcranTa ocHoBHOCTH amMuaka K, = 1,76-107.

6. Paccuuraiite 6ydepHyto eMKOCTh IO KHCTIOTe, ecliv ipu Jo0aBieHuu K 300 mi
ruzapokapoonatHoro 0ygepa ¢ pH = 7,36 20 M1 pacTBOpa COJIIHON KUCIIOTHI C
koHueHTparuei 0,1 Moyb KB/ U3MEHHTCS 110 6,5

Bapuanr 2.

1. 3nayenus pH OydepHbIX pacTBOPOB IpU pa30aBICHUM. .

1) coxpaHAIOTCS OCTOSIHHBIMHU, T. K. COOTHOILIEHHE KOHIIEHTpallUuii KOMIIOHEHTOB

Oy(depHBIX CUCTEM HE H3MEHSETCS;
2) coXpaHSITCS MPUMEPHO MOCTOSHHBIMU J0 ONpPEIeIEHHBIX 3HAYCHU N
KOHUEHTPALUH;

3) U3MEHSIOTCS, T. K. KOHIEHTPAIUs KOMIIOHEHTOB CUCTEMbl YMEHbIIIAETCSI.

2. V3 mepeunciIeHHbBIX COMPSHKEHHBIX KUCIIOTHO-OCHOBHBIX TIap BHIOCPUTE CHCTEMEI,
obnanarone O0ypepHsiMu cBoiicTBamu:: a) HsPO, / HPO,; 6) H,PO4 / HPO4>; B) HPO,> /
PO,*~; 1) HNO; /NO;5~; 1) HCOOH / HCOO'.

1) Bce;

2) 6, 1;

3)a, 0,8, 1;

4) 0, B, 1.
3. pH OydepHoii cucTeMbl 3aBHCHT OT:

1) KOHILIEHTpaIllMi KOMIIOHEHTOB;

2) oObéma Oydepa;

3) pa3BeneHus;

4) COOTHOLIEHUS KOHIIEHTPAIIMH KOMIIOHEHTOB.
4. Enununeit usmepenus 0y(hepHoit eMKOCTH SIBIISICTCS:

1) Monb-I;

2) MOJIb'KT;

3) MMOIBII;

4) MOJIb OKB'JI.

5. Paccuwmraiite pH 6ydeproro pactBopa, cogepxariero 500 mu 0,2M pacTBOpa MypaBbUHOM
kucnoThl (K, =2,1-107%) 1 500 M1 0,15 M pactBopa popmuara HaTpusl.

6. K 60 M xkpoBu aiist usmenenust pH ot 7,4 no 7,00 Hano no6aBuTh 1,5 MIT CONSTHOM KHCIIOTHI C
KoHIIeHTparen 1 Mmomb skB/i1. KakoBa OydepHas eMKOCTh KpOBH 1O KUCIOTE?

Bapuanr 3.
1. MakcumanbHyto O0y(hepHyt0 eMKOCTh CUCTEMBI UMEIOT TIPH:
1) pH =pK,;
2) pH>pK,;
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3) pH <pKy;
4) »TH mapaMeTpbl HE B3aUMOCBSI3aHbI IPYT C JPYTOM.
. Kakue 13 kMca0THO-OCHOBHBIX Nap obsanaroT OydepHbiME cBoMicTBamu; a) Hb™ / HHb; 6)
HbO, / HHbO,; 8) HCO;5 / CO,; 1) NH, "/ NH4OH; 1) NO;~ / HNO5?
1) Bce;
2) a,0,B,T;
3) a, 0, B;
4) n.
. IIpu no6asnenun Ba(OH), x 6ydepnoii cucteme CH3;COO~ / CH;COOH:
1) axktuBHas konnentpamnus (CH3;COOH) ymensmaercs, (CH;COO™) —
YBEJINYUBACTCS;
2) axrtuHas koHueHtpauus (CH;COOH) ysennuusaercs, (CH;COO™) —
yMeHbLIaeTcs;
3) aktuBnble koHIeHTpanuu (CH3;COOH) u (CH3;COO™) He u3MEHSIOTCHI.
. Bonoponnslii nokasarens 0ydepHOro pacTBopa BTOpOro TUIA pacCYUTHIBAETCS MO hopMyie:
1) pH=0,5 (pK, + 1g C tucaor);
2) PH = pKa + lg C CONPSIK. CHOBAHUS /C KHCITOTHI>
3) pH=pa + pC;
4) PH =14 - (pr + lg C OCHOBaHMs /C COTIPSIK. KI/ICJ‘IOTBI)'

. Ins mpurortosnenus runpodocdarHoro 6ydeproro pactopa cmemanu 840 mi 0,1 M
pactBopa runpodocdara kamust u 160 mi 0,1 M pactBopa murnapodocdara Kamus.
Boruncnute pH Takoro OydepHoro pactsopa.

Koncranra kucinotaoctu K, = 6,16-1078.

. K260 mn ammuaunoro 6ydepHoro pactBopa ais uamMenenust pH Ha 4 Hago 106aButh 35 mi
COJISTHOHM KUCIIOTHI ¢ KoHIeHTparwueid 0,3 moinb 3kxB/11. KakoBa OydepHast eMKOCTb pacTBOpa 1o
Kuciore?

Bapuanr 4.
. bydepnas emMmxocTs pu pa3z0aBIeHUN PACTBOPOB:
1) yMmeHbIIaercs, BCIeACTBUE YMEHBIICHHUS KOHIIEHTPAIIMH BCEX KOMIIOHEHTOB
CUCTEMBI;
2) yBenuyuBaeTcs, T. K. BO3PACTAET CTENEHb AUCCOIUAIINU DIIEKTPOIHUTOB;
3) He U3MEHsIeTCs, T. K. COOTHOIICHNE KOHIICHTPAIIUH KOMITOHEHTOB OCTAeTCs
MTOCTOSTHHBIM;
4) TpaKTUYECKU HE U3MEHSETCS, T. K. KOJTMYECTBO KOMITOHEHTOB CUCTEMBI OCTACTCS
HEHU3MEHHBIM.
. Kakue U3 kucrnoTHO-0CHOBHBIX Tlap o0nanaiot Oydepubimu cBoiictBamu: a) Cl-/ HCI; 6) NO;~
/HNOs3; 8) HSO4 / H,SOy; 1) CH;COO™ / CH;COOH; 1) NH,"/ NH,OH?
1) Bce;
2) a, 0, B;
3) r,m
4) B, T, 1.
. TIpu no6asnenru HBr k Gydeproii cucreme NH, " / NH4OH:
1) axruBHas koHuenTpaiws (NH, ") ymensinaercs, (NH4,OH) — yBennuuBaercs;
2) axtuBHas konuentrpanus (NHy") yBenuunsaercs, (NH,;OH) —
YMEHbBILIACTCS;
3) akrtuBHbIe KOHIIeHTpammu (NH, ") u (NH4OH) He usmensttorcst.
. bBydepnas cucrema BToporo tuma coOCTOUT U3:
1) c1aboro OCHOBaHHUS U COJIM 3TOI'O OCHOBAHUS U CUJIIBHOM KUCIIOTHI;
2) cnaboii KUCJIOTHI M COJIM 3TOW KHCIIOTHI U CUJILHOTO OCHOBAHUS;
3) nByx coneii;
4) CUJIBHOTO OCHOBAHUS M COJIM 3TOTO OCHOBAHUS U CHIIBHOM KUCIIOTHI.

. Paccuwuraiite 3nauenue pH ammuaunoro 0ydepHoro pactBopa, B 1 1 KOTOPOTO CONEPKHUTCS
0,05 mosib ammuaka u 0,5 MOJIb HUTpaTa AaMMOHHMSL.



Koncranra ocHoBHOCTH aMmmuaka K, = 1,76-107.

6. Paccuuraiite Oy(epHyt0 eMKOCTh IO OCHOBaHUIO, eciy Ipu fJobasiaeHuu k 500 mi OydepHoro
pactBopa ¢ pH = 5,5 60 mu pacTBOopa rupokcua HaTpus ¢ KoHieHTpauuei 0,1 Moib 3KkB/1
H3MEHUTCS 110 6,5.

Bapmuanr S.
1. Bydepnsbie cuctembl TOIAEPKUBAIOT B OPraHU3ME PABHOBECHSI
1) KHCIOTHO-OCHOBHBIE;
2) OKHUCIHTENbHO-BOCCTAHOBUTEIHHBIE;
3) rereporeHHsbIe;
4) nuraHgo00OMEHHBIE.
2. Kakwue u3 COnpsiKeHHBIX KUCIIOTHO-OCHOBHBIX Map 0071a1a0T OypepHBIMHU CBOWCTBAMU: a)
HCOO/ HCOOH, 6) I‘IPO427 / H,P 047; B) H,PO4 / H3PO4; F) HCO; / CO,?
1) Bce;
2) a, 0;
3) 6,B,T;
4) a,r.
3. Ilpu noGaBnenuu k arieratHoMmy 0ydepy NaOH pH He meHsieTcs Tak Kak, B COOTBETCTBUH C
3akoHOM pazbaBneHust OcTBalbla CTENEHb AUCCOIUAIINH CTa00r0 NIEKTPOIUTA:
1) yBenuuuBaercs;
2) yMeHbIIaeTCs;
3) He u3MeHsieTcs;
4) cHayana yBEeJIMYMBAETCS, a 3aTE€M YMEHBIIIAETCS.
4. bydepHas cucrema epBoro TUIa COCTOUT U3:
1) cnmaboro OCHOBaHUS U COJIM 3TOTO OCHOBAHUS U CUJIIBHOW KUCJIOTHI,
2) cimaboii KMCIOTHI M COJIM ATOW KHCIIOTHI ¥ CHJIbHOTO OCHOBAHHS,
3) AByX coeif;
4) cUIBHOTO OCHOBAHUS M COJIM 3TOTO OCHOBAHMS U CHIILHON KUCIIOTHI.

5. Paccunraiite pH ammuaunoii 0ydepnoii cmecu, conepxamieit 100 M 0,1H pactBopa
rugpokcusia ammonus u 900 mu 0,01H pacTBopa xjiopuja aMMOHMS.
KoHcTanTa 0CHOBHOCTH TUAPOKCHAa aMMonus K, = 1,8-107.

6. K 20 M kpoBu 115t usmenenust pH ot 7,4 no 7,2 no6aswmm 1,5 mi 0,02H pactBopa conssHOM
KucoThl. Paccunraiite Oy(epHyro eMKOCTh KPOBH 1O KHCTIOTE?

Bapuanr 6.
1. Auunos —orto:
1) yMmeHbIeHHE KUCIOTHOM Oy(epHOii eMKOCTH (HPU3HOIOTHYECKON CUCTEMBI IO
CPaBHEHHUIO C HOPMOI;
2) yBenu4yeHUe KHCIOTHOH OydepHOit eMKOCTH (PH3HOIOTHIECKON CHCTEMBI 10
CPaBHEHUIO C HOPMOH;
3) yBenu4eHHE OCHOBHOU Oy(epHOl eMKOCTH (PU3HOTOTHIECKONW CUCTEMBI 110
CPaBHEHUIO C HOPMOIA.
2. K 6ydepubiM pactBopam otHOcsiTes cmecu: a) NaH,PO4 + Na,HPOy; 6) H3;PO4 + NaH,POy; B)
N32C03 + NaHC03, F) NazHPO4 + Na3P04.
1) Bce;
2) a, 0;
3) B, T}
4) a, 0, B.
3. Ilpu nobaBnenun x ammuaunomy o6ydepy HCI pH He MeHseTcs Tak Kak, B COOTBETCTBUH C
3aKOHOM pazbaBieHust OcTBaib/a CTENEHb JUCCOLMALMU ca00ro MEeKTPOIUTA:
1) yBenuuuBaercs;
2) yMEHbIIIaeTcs;
3) He u3MEeHseTCs;
4) cHayana yBeIMYHMBAETCS, a 3aTEM YMEHbIIAETCS.
4. B docdaTHOl HEOpraHudeckoi OydepHo cucTeMe poib MPOTOTUTHYECKON KUCIOTHI



BBITIOJIHACT.
1) HsPOy;
2) HPO427;
3) H2PO47;
4) PO437.

5. Paccuuraiite 3Hauenue pH remorno6unoBoro 6ydepHoro pacrsopa, B 250 M1 KOTOPOTro
conepxurcs 0,2 mons HHb (K, = 6,31:10~) u 0,5 mons Hb™.

6. Paccuuraiite OyQepHyto eMKOCTh II0 OCHOBAHHUIO, €CIIU MPH J00aBieHuH K 650 M
ammuayHoro Oydepa ¢ pH = 4,5 45 mu pacTBopa menouu ¢ KoHIeHTpanueit 0,5 Moib 9KB/1
W3MEHUTCH 110 6,5

Bapuanr 7.

1. Ankano3 —3to:

1) yMeHblleHUE KUCIOTHOM OydepHOi eMKOCTH (PHU3HOIOTHIECKON CUCTEMBI 110
CPaBHEHUIO C HOPMOM;

2) yBenMueHHE KUCIOTHOW OydepHOl eMKOCTH (PU3NOTOTHYECKON CUCTEMBI TI0
CPABHEHUIO C HOPMOH;

3) yMeHbllIeHHE OCHOBHOM Oy(hepHOii eMKOCTH (PU3NOTOTHUECKOM CUCTEMBI IO

CPABHEHUIO C HOPMOIA.

2. Kakue u3 6ydepHbIX CHCTEM COIEPIKAT B CBOEM COCTaBe ToNbKO conu: a) CO32~/ HCO;7; 6)
HCO; / COy; B) I‘IPO427/H2PO47; F) H,PO4 / H;POy; I[) HCOO/ HCOOH; C) PO437/
HPO427.

1) a,B, 1
2) a, B, ¢;
3) a,0,B,T, ¢;
4) 0, B,T.

3. Ilpu no6asnenun HCI x 6ydepnoii cucteme CH;COO™ / CH3;COOH:

1) aktusHas koHuneHTpanus (CH;COOH) ymenpmaercs, (CH;COO")
YBEITUUNBACTCS;

2) aktuBHas koHneHTpanus (CH;COOH) ysenumunBaercs, (CH;COO™)
YMEHBIIIAETCS;

3) aktuBHble KoHIeHTpanuu (CH3;COOH) u (CH3COO )He n3MeHsroTCs.

4. B runpokapOOHATHOI HeopraHuveckon 0yhepHoii CUCTEME POJTb CONPSIKECHHOTO OCHOBAHUS
BBITIOJTHSIET:

1) H2C03;
2) COy
3) HCOs;
4) COs*.

5. Paccuuraiite 3Hauenue pH aneratnoro 6ydepnoro pactopa, cocrosmmii u3 200 vt 0,5M
pactBopa ykcycHoi kuciotsl u 800 M 0,5M pactBopa anerata HaTpHsl.
KoHCTaHTa KMCIIOTHOCTH YKCycHOM kucnotsl K, = 1,75-107.

6. K 300 mu 6ydepnoro pactBopa mmnst usmenenus pH ot 7,4 no 8,0 nodasunu 5 M 0,01H
pacTBopa ruapokcuaa Hatpusi. Paccuutaiite OygepHyro eMKOCTh pacTBOpa MO OCHOBAHUIO?

Bapuanr 8.
1. Bydepnas emxocts GenkoBoii Oy(hepHOil cCHCTEMBI KpOBU OOJIbIIIE:
1) mo kucoTe, T. K. B KpOBU paboTaeT aHMOHHBIN OEIKOBBIN Oydep;
2) 1O OCHOBAHHUIO, T. K. B KPOBU paboTaeT KaTHOHHBIN OeIKOBBIN Oydep;
3) 1o KHuCIOTe, T. K. B KpOBU pabOTaeT KaTHOHHBIN OEIKOBBIN Oydep;
4) 1o OCHOBaHUIO, T. K. B KPOBH pa0OTaeT aHMOHHBIN OEIIKOBBIN Oydep.
2. ®ocdarnas OydepHasi cUCTEMa COACPKHUT B OpraHU3ME KUCIOTHO-OCHOBHBIC COMPSKCHHBIC
napebl:
1) H3;PO4—xucnora, H,PO™ — conpspkeHHOE OCHOBaHUE;
2) H,PO~ — kucnora, HPO4*~ — conpsikeHHOE OCHOBAHHE;



3) HPO4* — kucnora, PO,*>~ — conpspkeHHOE OCHOBAHME;
4) H;PO, —xucnora, PO4*~ — conpskeHHOE OCHOBAaHHE.
. [Ipu no6asnenuu xk ammuaunomy 6ydepy HNO;3 pH He MeHsieTcs Tak KakK, B COOTBETCTBUH C
3aKOHOM pazbasieHuss OcTBaIba CTENEHb JUCCOLMUAIIMH CJIA00TO YIIEKTPOIUTA:
1) yBenuuuBaercs;
2) yMeHbIIaeTcs;
3) He U3MEHSeTCH,
4) cHauaja yBeIIMYMBAETCS, a 3aTE€M YMEHbIIIAETCS.

. [Ipu rumoTepMuu TeMiepatypy B opranu3me nmoHmwxkaror o 24 °C. B atom pexume
MIPOBOJISITCS OTIEpAIIMHU TIPU MATOJIOTUHN KpoBooOpamenus. 3nauenue pH = 7,36 Oyxaer B
9TOM cllyYae:

1) HOpMOIi
2) anmmo3oMm;
3) ankamo3om.
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5. Paccuuraiite 3HaueHre aMMuaqHoro 0ydepHoro pactsopa, B 500 M1 KOTOPOTO COAEPHKHUTCS
0,01 monp ammuaka u 0,02 MOJIb HUTpATa aMMOHHUSI.
KoHcranTa ocHoBHOCTH amMuaka K, = 1,76-107.

6. K 100 mut kpoBu muist u3amenenust pH ot 7,36 no 7,00 Hago 106aBUTH 4 MIT COJISTHOM KUCIIOTHI C
koHIeHrparueii 0,1 Mmoub kB/11. KakoBa OydepHas eMKOCTb KPOBH 110 KHACIOTE?

Bapuanr 9.
. 'unpodocdarnas Oydepnas cucrema IeiiCTBYeT:
1) B aputpouurax;
2) B IJIa3Me KPOBH U B KJIIETOYHOM JKUJKOCTH;
3) B pusHoIOTHUECKOII cperie.
. Bydepnbie pacTBOpbI MOKHO IPUTOTOBUTD U3:
1) HNO; u KOH;
2) CH;COOH u NaOH;
3) HCl u KNOs;
4) NH4OH u H,S.
. Ipu no6asnenun NaOH k 6ydepnoii cucreme HPO,> / H,PO4~
1) axtusHas koHuenTpaimsa (HPO,>) ysemumsaercs, (H,PO4") — ymeHbIIaeTcs;
2) axtuBHas koHuenTpamys (H,PO,") yemmumsaercs, (HPO,4%) — yMeHbImaercs;
3) aktusHble KoHeHTpaimu (HPO,2) u (H,PO, ") He n3MensIOTCS.
. B annonHoi 6enmkoBoit OydepHoit crucTeMe poib COMPSKEHHOTO OCHOBAHMSI BBITIOJTHSIET:
1) "H3N-Prot-COO;
2) HoN-Prot-COO;
3) "H3N-Prot-COOH;
4) H,N-Prot—-COOH.
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5. Paccuuraiite 3Hauenue pH remorno6uaoBoro 6ydepHoro pacrsopa, B 250 M1 KOTOPOTo
conepxwurtcs 0,15 monms HHbO, u 0,3 mone HbO; ™.
KoHcTaHTa KHCIOTHOCTH oKcuremorioouna K, = 1,12-1077.

6. K 900 mi ykcycHoro 0ydepHoro pactBopa s uamenenus pH Ha 2,5 Hago no6aButh 80 M
COJISTHOM KUCIIOTHI ¢ KoHIeHTpamuei 0,01 monb skB/11. KakoBa OydepHas eMKOCTh pacTBOpa
1o kuciore?

Bapuant 10.

1. 'emorno6uHoBas OydepHas cuctema IeHCTBYeT:

1) B ma3me KpoBwH;

2) B MOYKaX;

3) B pusmosornveckoii cpene;

4) B spuTpOLUTAX.
. BydepHslii pacTBOp MOXXHO MPUTOTOBHUTH H3:

1) HCl u KOH;

N



2) NH,OH u HCI;
3) NH4OH u H,S;
4) KOH u HZSO4.
3. Ilpu no6asnennn NaOH k 6ydepnoii cucreme NH," /NH,OH:
1) aktuBHas koHuenTpanus (NH") ymensmaercs, (NH,OH) yBennunsaercs;
2) aktuBHas koHneHtpanus (NH,") ysenunuuaercs, (NH4OH) ymenbiaercs;
3) axrusHble koHneHTpanuu (NH4 ") n (NH4OH) He usmenstrorcs.
4. B xatnoHHOU 0eNKOBOH Oy(depHOl crucTeMe POoJlh COMPSDKEHHOTO OCHOBAHWS BBITTOJTHSICT:
1) "H3N-Prot-COO;
2) HoN-Prot-COQO;
3) "H3N-Prot-COOH;
4) HoN-Prot-COOH.

5. Paccuuraiite pH 6ydepnoro pactopa B 100 M1 kotoporo coaepxkutcs 0,01 monb OeH30iHON
kucioTel 1 0,02 Mosb OeH30aTa HATPHS.
KoHcTaHTa KMCI0THOCTH OeH30MHOM KucaoThl K, = 6,6:107°.

6. bydepnas emxocTh kKpoBH 1o kKuciote paBHa 0,02 monb/n. Kakoe konudectso 0,1 M consnoi
KHCJIOThI HE0OX0AUMO J100aBUTH K 1 IUTPY KpoBH, yTOOBI M3MeHUTh pH ot 7,36 10 7,1.

Bapuanr 11.
1. YBenuveHue MIeI0YHBIX POIYKTOB MeTabomu3Ma, KoHieHTpaiuo CO, B 1ia3mMe KpoBH:
1) yBenuuuBaer;
2) yMEHBIIIaeT;
3) He u3MeHserT.
2. BydepHble pacTBOPBI MOXKHO IPUTOTOBUTH U3:
1) HCl u KOH;
2) NaOH u H3POy;
3) NH4OH u H,S;
3. Bbydepnast éMKOCTh KOJIMUYECTBEHHO OTPECIISICTCS:
1) MOJIB/9KB CHIIbHOW KHCIIOTHI HJTH OCHOBaHUS, KOTOPOE HYKHO T00aBUTH K 1 J1
OydepHoro pacTBopa, 4ToOBI U3MEHHUTH ero pH Ha eauHMUITY;
2) MOJIB/J CUJIBHON KUCIIOTHI MJIH OCHOBAHHS, KOTOPOE HY>KHO J00aBHTH K |
OydepHoro pactBopa, 4ToObI U3MEHHUTH ero pH Ha eauHMUILY;
3) 4uciIoM MIT C1a00W KUCIIOTHI HITH OCHOBAHHUS, KOTOPOE HY)KHO T0OaBUTH K 1 11
OydepHoro pacTBopa, 4ToObI U3MEHHUTH ero pH Ha eauHMUILY;
4) YUCIIOM MJI CHJIBHOM KHCIIOTBI WJIM OCHOBAHHUSI, KOTOPOE HY)KHO J00AaBHTH K 1 11
OydepHoro pacTBopa, 4TOOBI U3MEHHUTH ero pH.
4. B remoriioonHOBO# OydepHOl crucTeMe poJlh COMPSHKEHHOTO OCHOBAHHS BBITTOJIHSCT:
1) HbO,;
2) HHbO,;
3) HbO,™;
4) HHb.

5. Paccuuraiite 3HaueHHE aMMHAYHOTO Oy(depHOro pacTBopa, B 850 MJI KOTOPOTO COMEPIKUTCS
0,06 monbp ammuaka u 0,3 MOJIb XJIOpUIa AMMOHHS.
Koncranra ocHoBHOCcTH aMmmuaka K, = 1,76:107.

6. K 150 mu kpoBwu s m3meHenust pH ot 7,36 no 7,2 Hamo 106aBuTh 20 MIT CEpHOM KHCIIOTHI C
koHueHntparuei 0,01 moib skB/1. KakoBa OydepHas eMKOCTh KPOBHU I10 KUCTIOTE?

BapuanT 12.
1. IIpu oIMHAKOBBIX KOHIIEHTPAIUSX KOMIIOHEHTOB Oy(depHast eMKOCTb:
1) MakcumanbHa, T. K. pH = pK,;
2) mMakcuMaibHa, T. K. pH > pKy;
3) MuHHMManbHa, T. K. pH = pK,;
4) OycdepHas eMKOCTh HE 3aBUCUT OT COOTHOIICHHUS] KOHIIEHTPAINI KOMITIOHEHTOB.



2. Bbydepnas cuctema nepBoro Tuma 3To:
1) mupuauHOBas;
2) amerarHas,
3) aMMHauHas.
3. Ilpu no6asnenun NaOH k 6y¢epnoit cucreme CH;COO™/ CH3;COOH:
1) axktuBHas konnentpamnus (CH3;COOH) ymensmaercs, (CH;COO™) —
YBEJINUUBACTCS;
2) axtuBHas koHueHntpanus (CH;COOH) ysenunuuBaercs, (CH;COO™) —
yMEHbLIaeTCs;
3) axrtuHble koHUeHTpanuu (CH3;COOH) u (CH3COO™) He nu3MeHsoTCs.
4. YBenuyeHue KMCIOTHBIX MPOAYKTOB MeTabonu3ma koHueHTpauo CO, B m1a3Me KpoBu:
1) yBenuuuBaer;
2) yMEHBIIIaeT;
3) He u3MeHseT.

5. Paccuuraiite 3Hauenue pH auneratHoro OydepHoro pactsopa, B 600 MJI KOTOPOTrO COJIEPIKUTCS
0,65 monb ykcycHOM kucaotsl ¥ 0,25 MOJb aneraTa Kajausl.
KoHcTanTa KMCIOTHOCTH YKCYCHOM Kuciaotel K, = 1,74-107.

6. K 1 1 runpokap6onatHoro 0ydepHoro pactsopa s usmenenus pH ot 5,2 no 7,00 namgo
no6asuth 50 M TUAPOKCHIA HATpUs ¢ KoHUeHTparmei 0,1 mons okB/i1. KakoBa Oydepnas
€MKOCTb Oy(epHOro pacTBopa o OCHOBAHUIO?

Pa3nen 4. Ctpoenue BemecTBa. buoreHnplie 3jieMeHThI

CamocTosiTesibHAsA ayAuTOpPHAs padoTa o0y4yaromerocsi Ne 7
Tema: CTpoeHue BemecTBa. buoreHHbie 3jieMeHTbI

Bapuanr 1.

1. N3o0pa3ute IMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyo GopMylly aroma djeMeHTa moj Ne
27. YKaxuTe, K KaKOMYy CEMEWCTBY OTHOCHUTCS JIaHHBIH DJIEMEHT, BAJICHTHBIC DIICKTPOHBHI,
BBICIIAsE W HH3IIAs CTENICHW OKUCJICHHSI, 3HAYEHUS BCEX YETHIPEX KBAHTOBBIX YHUCEN IS
TIOCJIETHETO AJIEKTPOHA.

2. N3oOpasure oOpazoBaHHe CBSI3U MEXAy Mapoi simeMeHToB Sr u F. Ykaxurte xputepuii, mo
KOTOpOMY ObT BbIOpaH THI CBsi3u. [lpuBemute GOpPMYITy COCIMHEHHS U THI
KPUCTAJUIMYECKOU PELIETKU.

3.1300paxxeHue pacnpeneseHus 3JIeKTPOHOB B aTOME KallbLIMs B BUjE 2¢7, 8¢, 8e7,2¢”
HA3bIBAIOT, KaK MPaBUIIO:
1) 37eKTpOHHOI OpOUTANIBIO;
2) BICKTPOHHOU CXEMOI;
3) 2IeKTpOHHO-TPaPUIECKON CXEMOH;
4) sneKTpOHHOU KOHpUTyparuei
4. YKaxuTe 3JICKTPOHHYIO (hopMyiy HoHa Na':
1) 1s?2s22p°.
2) 1s22s*2p%3s?3p!;
3) 1s%2s22p®3s?;
4) 1s?2s22p®
5.Ileproagn4HOCTH HAOIIOAETCS B U3MEHEHUH:
1) 3apsiioB aTOMHBIX s7IED;
2) yncna paIuoaKTUBHBIX H30TOMOB 3JIEMEHTOB;
3) uKcna SHEPreTUYECKUX YPOBHEHN B aTOMax;
4) sHEepruu MOHU3ALUU aTOMOB.
6.B rpynme cBepXy BHU3 yBEIUYUBACTCS:



1) cpoACTBO K 3JIEKTPOHY;
2) pHeprusi HOHU3ALINN;
3) paauyc aToMma;
4) BAEKTPOOTPUIIATEIHHOCTD.
7. Kakast XxuMudeckasi CBsi3b HaIMEHee NPOYHas:
1) xoBaneHTHas, 00pa3o0BaHHAs 110 JJOHOPHO-aKIENTOPHOMY MEXaHU3MY;
2) uoHHag;
3) BomopoaHas;
4) MmeTanandeckasl.
8. Ykaxure HeBepHOE yTBepKacHNE. KOBaIEHTHBIE CBS3M:
1) UMerT IUINHY;
2) MOryT OBITh IPOCTHIMU (OJITMHAPHBIMU) U KPATHBIMU;
3) UMEIOT HaNpPaBICHHOCTH;
4) coenuHSIOT TOJIBKO aTOMBI 3JIEMEHTOB HEMETAJLIOB.
9. B coctaB remorio01Ha BXOIUT:
1) Fe;
2) Fe'?;
3) Fe®.
10. DanemMuueckue 3a001€BaHUS CBSI3aHEI C:
1) npoXUBaHUEM B IaHHON MECTHOCTH;
2) HapyIlIeHHEeM OOMEHa BEIECTB;
3) HELOCTATKOM MUKPORJIEMEHTOB B OPraHU3ME;
4) HegOCTaTKOM BUTAMHHOB.
11. 136bITOK (hTOpa B OpraHu3Me MPUBOIHUT K:
1) kapuecy;
2) SHAEMHYECKOMY 300Y;
3) dmroopo3sy;
4) paxury.

Bapuanr 2.

1. N300pa3ute AMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyio ¢opMyly aroma sneMeHTa moz Ne
35. Vkaxwurte, K KAKOMy CEMEUCTBY OTHOCUTCS JaHHBIA SJIEMEHT, BAJICHTHBIE SJIEKTPOHBI,
BbICIIAsE M HM3IIAsg CTENEHH OKUCJICHMsI, 3HAYEHHUS BCEX YEThIpeX KBAHTOBBIX YHUCEN IS
MOCJIEAHETO AJIEKTPOHA.

2. OnumuTe IPOCTPAHCTBEHHYIO CTPYKTYpY Mosiekyibl [NH4]". Vkaxure Tvn ruGpuansamvu,
MEXaHHU3MBbI 00pa30BaHUS U BH]I CBS3H.

3.KucnoTHble CBOMCTBA MTOCIIEOBATEIBLHO BO3PACTAIOT B psZlaX COEIMHEHUI:
1) N205, P205’ ASQO5;
2) HCI, HBr, HI;
3) HCIOs, HBrOs;, HIO3;
4) Si0,, CO,, NyO:s.
4. DIEeKTPOOTPULIATEIIBHOCTD — 3TO:
1) sueprus, TpeOyemas UIst MOJTHOTO yJaJIEHUs 3JEKTPOHA Ha OECKOHEYHO
00JIbIII0OE PACCTOSHUE OT A1pa;
2) crmocoOHOCTH aTOMa B MOJIEKYJIE IPUTATUBATH K Ce0E 3JIEKTPOHBI,
3) sHeprusi, BbLICIAOLIAACS IPU IPUCOCTUHEHNH 3JIEKTPOHA K HEHTpalbHOMY
aToMy.
5. Bo30yx1IeHHOE COCTOSTHHE aTOMOB 3JIEMEHTOB I'pyMIl A OZHO3HAYHO ONpeAesseTcs 1O:
1) uMcay NEKTPOHOB HAa BHELIHEM SHEPreTUYECKOM YPOBHE;
2) BIEKTPOHHOU CXeME;
3) 21eKTpOHHO-TpadUIECKOI cXxeme;
4) BIeKTPOHHOU KOH(UTYpaIuu.
6. Yron Mexay cBA3sIMHM B KaKoil MosieKyJie paBeH 1050:
1) COy
2) Hzo;



3) NaCl;
4) CHa.
7. Omna u3 cBsizeit N-H B katnone NH," 1o cpaBHEHHIO ¢ ApyTrHMHE CBSI3IMH UMEET UHYIO (OH):
1) suepruio;
2) anuny;
3) HOJSAPHOCTH;
4) MexaHu3M 00pa3oBaHUS.
8. ®usnonornueckum (M30TOHNMYECKUM) Ha3biBaeTcs pacTBOp NaCl ¢ KoHIIeHTpaIuei:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9%.
9. HegocraTok Topa BBI3BIBAET:
1) xapuec;
2) dmroopos;
3) aHeMuio;
4) sHAEMUYECKHI 300.
10. OcHoBHOE KoHUecTBO pochopa B opraHU3Me COJEPIKUTCS:
1) B kpoBHU;
2) B IICYEHU;
3) B KOCTHOH TKaHWU;
4) B TKaHsX MO3ra
11. buonoruyeckas pojb IUHKA:
1) Bxomut B coctaB 40 pepMEHTOB 1 y4aCTBYET BO BCEX BUAaX OOMEHa;
2) Ouonoruyeckas poiib He U3yUyeHa;
3) BXOJMT B COCTaB reMOTJIOOMHA M YYacCTBYET B IEPEHOCE KUCIOPO/Ia;
4) BXOIUT B cOCTaB BUTaMHHa B, u yyacTByeT B mporiecce KpOBETBOPEHHUSI.

Bapuanr 3.

. MI300pa3ure 31€KTPOHHYIO U 3JIEKTPOHHO-Tpaduueckyro GopMyiy aTtoma sneMeHTa moj Ne
22. VkaxuTe, K KaKOMYy CEMEHCTBY OTHOCHTCS JaHHBIM DJIEMEHT, BAJICHTHBIE DJIEKTPOHBI,
BbICHIAsA W HU3MIAA CTCIICHU OKUCICHUSA, 3HAUYCHUSA BCCX UYCTLIPEX KBAHTOBBIX YUCCII IJIA
MOCTIEHETO AJIEKTPOHA.

. 300pasure obpazoBanue cBsizu Mexay mapoit anmemenToB Ca u F. Ykaxkure kputepuit, mo
KOTOpoMy Obul BbIOpaH Tunm cBs3u. [IpuBenure ¢opmyny CcoeAMHEHUS U THUII

KPUCTAJUIMYECKOU PELIETKU.

3.CBolicTBa aTOMOB XUMHUYECKUX JIIEMEHTOB HAXOISATCS B IEPUOINIECKOI 3aBUCUMOCTHU OT
3apsI0B
1) 37MeKTpOHOB;
2) HEUTPOHOB;
3) snep;
4) aHUOHOB
4.OHepreTuuecKuil ypoBEeHb — 3TO COBOKYITHOCTH 3JIEKTPOHOB:
1) ¢ OJIM3KUMH SHEPTHUAMU;
2) ¢ onuHAKOBOH (OPMOIi 3EKTPOHHOTO 00IaKa;
3) TpaekTopus JBUKEHHS KOTOPHIX B IPOCTPAHCTBE TOUHO OIpPEIEICHA;
4) y4acTBYIOIIMX B OOpPa30BaHUH XMMHYECKOUN CBSI3H.
5. DnekTpoHHas KOH(PHIYPaIUs BHEIHETO JHEPTETHIECKOrO YPOBHS aHUOHA D" B OCHOBHOM
COCTOSTHUHM — ns°np®. YKakuTe CUMBOJI 2JIEMEHTA:
1) Si;
2) Se;
3) As;
4) B.
6. Kakas U3 yka3aHHBIX MOJIEKYJ SIBJISIETCSI HETIOJIAPHOM:
1) COy;



2) H,0;
3) HCIL;
4) CHy
7. [Tupamuansuyto GopMy UMEET MOJIEKyIa:
1) CoHy;
2) NH3;
3) H,S;
4) H,O0.
8. Cuneprusm 3J1eMEHTOB — 3TO:
1) He3aBUCHMOE UX JEUCTBUE B OPraHU3ME;
2) yculieHue OJJHUM 3JIEMEHTOB JEHCTBUS IPYroro;
3) ocnabieHue OJJHUM 3JIEMEHTOM AEUCTBUS IPYIOro.
9. XecTkocTh BoabI 00ycIoBIeHa npucyTcTBHEM HOoHOB Ca’" nu Mg?*. Kakas nutheBas Boga
0JIE3HEE:
1) xecTkas;
2) msrkas;
3) He UMeeT 3HAYCHHUS.
10. TIpornecc cBepThIBaHUS KPOBU MOKHO YCHUJIUTh ITyTEM BBEJCHUS B OPTaHU3M:
1) comneli Mmenu;
2) coseil KanbIus;
3) couleii HaTpus;
4) comneii xenes3a.
11. ®uznonornyeckuM (M30TOHUUECKUM) HaszbiBaeTcs pacTBop NaCl ¢ koHIeHTpaluei:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9 %.

Bapuanr 4.

1. N300pa3ute >MEKTPOHHYIO U DJIEKTPOHHO-Tpadudeckyto GopMyiry aroMa 3jeMeHTa moj Ne
15. Ykaxute, K KaKOMy CEMEHCTBY OTHOCHUTCS JAHHBIA 3JIEMEHT, BaJICHTHBIE SJIEKTPOHBI,
BbICIIAsA WM HU3MIAA CTCIICHU OKUCICHUSA, 3HAUYCHUSA BCCX UYCTLIPEX KBAHTOBBIX YUCCII IJIA
MOCIIEHETO AJIEKTPOHA.

2. OnuumMTe MNpOCTPaHCTBEHHYIO CTPYKTypy Mojekyibl BHj;. Vkaxure tun rubpuausanum,
MEXaHHU3M 00pa30BaHUS U BU] CBSI3U.

3. OnpeienuTe Pa3sHOCTb MEK/Y YMCIOM HEHTPOHOB M SIEKTPOHOB B HyKiHe ° P:

1) 0;
2) 1;
3) 31;
4) 15;
5) 16.
4. Kakue opburanu umerot Gopmy Immapa:
1) s;
2) p;
3) d;
4) sp?.
5. Ykaxute GopMyity 31€KTpOHHONW KOH(PUTypallMi OCHOBHOT'O COCTOSIHUSI aTOMa, B Jpe
KOTOpOro HaxoasaTcs 21 npoToH u 24 HeHWTpoHa:

1) ...3d'4s?
2) ...3d%s?;
3) ...4s%4pl;
4) ...4d1050.
6. YrioByio GpopMy HMEET MOIIEKyJIa:
1) Csz;

2) NO;



3) BC13;
4) H,O
7. TubpuaHbie opOUTaIn, 0OpPa30BaHHBIE B PE3YNILTATE SP>-TUOPHAN3ALMH, OPUEHTHPOBAHBI
OTHOCHUTEJILHO JIPYT JIpyra MoJ yIiioM:
1) 900;
2) 120¢;
3) 180¢;
4) 109e.
8. AHTaroHu3M >JEMEHTOB:
1) B3auMHOE YCUJICHUE WX JIESTEIIbHOCTH;
2) B3aMMHOE ociabJeHue UxX IesTeIbHOCTH;
3) mosiBIEHUE HOBBIX CBOMCTB Y 3JIEMEHTA OT MPUCYTCTBUSI IPYTOT0 JIEMEHTA.
9. B xauecTBe peHTT€HOKOHTPACTHOTO BEIIECTBA MIPU JUATHOCTHKE SI3BBI JKETYyIKa
UCIIOJIb3YETCS:
1) cycnensus BaSOy;
2) 0,9% p-p BaCly;
3) 0,9% p-p NaCl.
10. KoGanbT OTHOCUTCS K YHCITY:
1) MHKpPOAJIEMEHTOB;
2) OJUTOOMOTCHHBIX YJICMCHTOB;
3) OpraHOTCHOB.
11. Buonoruyeckast pojib IMHKA:
1) Bxoaut B coctaB 40 (epMEHTOB U y4acTBYET BO BCEX BHJIaX OOMEHa;
2) Ouosiornyeckasi pojb HE U3yUCHa;
3) BXOZWT B COCTaB reMOTJIO0MHA M YYaCTBYET B IEPEHOCE KUCIOPOIa;
4) BXOouT B cocTaB BUTaMHHa B, u yyacTByeT B nporiecce KpOBETBOPEHUSI.

Bapmuanr S.

1. 3o0pa3ute AMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyio ¢opMyly aroma sjneMeHTa moj Ne
30. Vkaxure, K KaKOMy CEMEIHCTBY OTHOCHUTCS JAHHBIA 3JIEMEHT, BAJICHTHBIC 3JIEKTPOHBI,
BbICIIAsE M HM3IIAsg CTENEHH OKWCJICHMsS, 3HAYEHHUS BCEX YEThIpeX KBAHTOBBIX YHUCEN IS
MOCJIEAHETO AJIEKTPOHA.

2. N3o0pa3ute oOpazoBaHue CBSA3M MeXAy mapoi anmeMeHToB K m O. YKaxuTe KpUTEpUid, 10
KOTOpoMy OblT BbIOpaH THm cBsizu. [lpuBemute GopMylny COeIMHEHHS U THI
KPUCTAITMYECKON PElIeTKH.

3. CxonbKo s — opOuTanei HaXOAUTCS Ha BTOPOM SHEPTreTHYECKOM YpOBHE.
D 1;
2) 2;
3) 3;
4) 4;
5) 6.
4. DneMeHTHI B IEPUOANUECKON CHCTEME PACIIONaraloTcsl B HOPSAKE BO3pACTAHUS:
1) 3AeKTpOOTPUIIATENHHOCTH;
2) 3apsaoB AJep UX aTOMOB;
3) paanycoB UX aTOMOB;
4) 3apsa0B KATHOHOB;
5) MeTaJNTMYeCKUX CBOWCTB.
5. DHeprus cpoACTBa K AIEKTPOHY — 3TO:
1) ycnoBHasi BEIWYMHA, XapaKTEPU3YIOIIast CIIOCOOHOCTh aTOMOB IIPUTSATUBATH
K ce0e 2JIeKTPOHBI B XUMHUUECKHX COCTUHEHHSIX OT IPYTHX aTOMOB;
2) »Heprusi, KOTopas BBICTSETCS MPU NPUCOSAUHEHUH JIEKTPOHA K aTOMY;
3) MUHHUMAaIIbHASI SHEPTHsl, HEOOX0IUMas JIJIsl OTPhIBA OT aTOMa HanboJsee
MIPOYHO CBS3aHHOTO C HUM DJICKTPOHA;
4) MUHMMaJIbHAsS dHEPrusi, HeoOXoauMas Ui OTPhIBAa OT aTOMa Hanbosee
c1abo CBSI3aHHOTO C HUM 3JIEKTPOHA;



6. I'ubpuneie opouTanu, oOpazoBaHHbIE B pe3yJIbTaTe SP-rUOpUIN3alMU, OPUEHTUPOBAHbI
OTHOCHTEIIEHO JIPYT JAPYTa MOJ yTIIOM:
1) 90<;
2) 120¢;
3) 180¢;
4) 109o.
7. JlutioneM Ha3bIBAETCA:
1) mo0ast 3apspKeHHas YaCTHIIA;
2) MoIeKyIa BelecTBa, 00aagaronero aMpoTepHBIMI CBOWCTBAMU;
3) mossipHast MOJIEKYJIa;
4) OWMONSPHBIN HOH.
8. Vkaxute BepHoe yTBepkaeHHE. COeAMHEHNS C MOHHBIM THUIIOM CBSI3U, KaK IIPaBUIIO:
1) mnacTu4HsI (H.y.);
2) neryuu;
3) TYromjaBKu;
4) mIoXo MPOBOJSAT TOK (H.Y.).
9. HepocraTok iiofa B OpraHu3Me BbI3bIBACT:
1) dmroopos;
2) SHIEMUYECKH 300;
3) XpOHWYECKUM IenaTuT;
4) aHemHIo.
10. Kakoii 13 OKCHIOB a30Ta UCMOIB3YETCs B KAUECTBE KOMIIOHEHTA ISl MHTASIIIMOHHOTO
Hapko3a?
1) N,O;
2) NO;
3) N203;
4) NOy;
5) NyOs.
11. Ko6anbT OTHOCHTCS K YHCITY:
1) MUKpO3J71EMEHTOB;
2) ONMMroOMOTEHHBIX DJIEMEHTOB;
3) OpraHOTEHOB.

Bapuanr 6.

1. N3o0pa3ute AMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyio ¢opMyiy aroma sneMeHTta moz Ne
38. Ykaxwurte, K KAKOMy CEMEUCTBY OTHOCUTCS JAHHBIA SJIEMEHT, BAJICHTHBIE SJIEKTPOHBI,
BbICIIAsE U HM3IIAsg CTENEHH OKUCJICHMsSI, 3HAYEHHUS BCEX YEThIpEeX KBAHTOBBIX YHUCEN IS
HOCJIEAHETO AJIEKTPOHA.

2. OnumuTe MPOCTPAHCTBEHHYIO CTPYKTYpy Moiiekyibl BeCl,. YkaxuTte TUn rudpuau3aivi,
MEXaHHU3M 00pa30BaHUS U BUJ CBSI3U.

3. DHeprus MOHU3AIUU aTOMa — 3TO:
1) MuHHMMalbHas SHEprusi, He0OXoAUMas Ui OTPhIBa OT aToMa Hanbosee
MIPOYHO CBSI3aHHOTO C HUM 3JICKTPOHA;
2) MUHHUMaJIbHas SHEPrusi, He0OXoaUMas Ui OTPhIBa OT aToMa Haunbosee
c1abo CBSI3aHHOTO C HUM 3JICKTPOHA;
3) sHeprus, KOTopasi BbLIEISAETCS MPU MPUCOCTUHEHUH 3JIEKTPOHA K aTOMY;
4) sHeprusi, KOTOpas MOTJIOIIAETCS MPU MPUCOCIUHEHUU JIEKTPOHA K aTOMY.
4. YKaXuTe aToM ¢ HauOOJIBIINM PaJNyCOM
1) Li;
2) K;
3) Cs;
4) Na.
5. Ha ckoJIbKMX PHEPreTUUECKUX YPOBHAX PacIoylaratoTCs 3JIEKTPOHBI B aTOMaXx JIEMEHTOB 4
nepuoja:
1



2) 2;
3) 3;
4) 4.
6. YkaxxnuTe BepHOE YTBEP)KICHHUE!
1) oOpa3oBaHKe XMMHUECKOMN CBSI3U SBISETCS, KaK MIPABHIIO,
9K30TEPMHUUECKUM TPOLIECCOM;
2) BemiecTBa ¢ MOJIEKYJISIPHOM KPUCTANIMYECKON PEIIETKON BCEr/ia TI0X0
pPacTBOPUMBI B BOJIE;
3) atoMHas KpUCTaJUTMUECKas pelleTKa XapakTepHa JUIsl BCeX MPOCTBIX
BEIIIECTB;
4) x mpU3HAKaM BEUIECTB C MOHHBIM THIIOM CBSI3M MOXKHO OTHECTH XPYNKOCTh
¥ TJIOXYIO AJIEKTPOIPOBOTHOCTD.
7. MexaHu3m 00pa3oBaHus KOBAJCHTHOM CBSI3U 3a CUET HEIMOACTICHHON Maphbl 3JIEKTPOHOB
OJTHOTO aTOMa M CBOOOTHOW OpOUTAIIN APYTOr0 aTOMa Ha3bIBACTCS:
1) HemoaeneHHbIM;
2) oOMEHHBIM;
3) IOHOPHO-aKIENTOPHBIM;
4) pa3o0IIECHHBIM.
8. BoBIIMHCTBO MUKPOAJIEMEHTOB B MAKCUMAIIbHBIX KOHIEHTPALUAX COACPKHUTCS B:
1) xposuy;
2) meyeHwu;
3) mo3sre;
4) moykax.
9. Kanpiuii B OpraHnu3Me siBISICTCS JIJIsl MarHUS aHTarOHUCTOM:
1) oH ycunuBaeT OMOIOTHUECKYI0 aKTUBHOCTh MarHus;
2) ocnabiiseT ero akTUBHOCTb;
3) uX aKTUBHOCTH CKJIa IbIBAIOTCSI.
10. ®uznosnornueckuM (M30TOHUIECKIM) HazbBaeTcs pactBop NaCl ¢ koHIeHTpaIuei:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9 %.
11. IIpouecc cBepTHIBaHUS KPOBU MOXKHO YCHUJIUTh ITyTEM BBEJICHUS B OpraHU3M:
1) cosneit menu;
2) coneu KanbIus;
3) coneil HaTpus;
4) comneii xenesa.

Bapuant 7.

11. N3o6pa3ute 3IEKTPOHHYIO M 3JEKTPOHHO-rpaduueckyo Gopmyrny aToma 3iaeMeHTa moa Ne
33. YkaxuTe, K KAKOMy CEMEWCTBY OTHOCUTCS JaHHBIH 3JIEMEHT, BAJECHTHBIE 3JIEKTPOHBI,
BbICIIAs M HM3IIAs CTENEHU OKUCJIEHMsSI, 3HAUEHUS BCEX YEThIPEX KBAHTOBBIX YHUCEN AJIs
HOCJIETHETO JIEKTPOHA.

2. U3ob6pa3ute 0Opa3zoBaHME CBS3M MEXKIy Mapoi aneMeHToB St u F. Ykaxure Kputepuii, mo
KOTOpoMy Obl1 BblOpaH Tunm cBsizu. [lpuBenure GopMyildy CcOeIMHEHMS M THI
KPUCTAJUIMYECKOU PELIETKU.

3. CKoBKO § — opOHTaIell HaXOIUTCS HAa BTOPOM SHEPTeTUYECKOM YPOBHE.
1) 1;
2) 2;
3) 3;
4) 4;
5) 6.
4. ATOMBI 5JIEMEHTOB KaKOii rPyIIIbI MMEIOT GOPMYITY BHEIHETO 3JIEKTPOHHOTO clost — ns’np*:
1) IV A;
2) IV B;



3) ITA;
4) VIA.
5. DneMeHTHI B IEPHOAMYECKON CHCTEME pacloaratoTcs B OPsIKE BO3pACTaHUSL:
1) BAEKTPOOTPHUIIATENHHOCTH;
2) 3apsa10B A1ep UX aTOMOB;
3) paanycoB WX aTOMOB;
4) 3apsA0B KATHOHOB;
5) MeTaIn4ecKuX CBOWCTB.
6. CKONTbKO KOBAJICHTHBIX CBSI3€H [0 OOMEHHOMY MEXaHU3MY MOXET 00pa30BbIBaTh ATOM C
5JIEKTPOHHOM KoH(urypanumei 1s*2s'2p*:
1) 1;
2) 2;
3) 3;
4) 4.
7. YKa)XuTe BEPHOE YTBEPKICHUE:
1) oOpa3zoBaHME XUMUYECKON CBA3H SIBJIIETCS, KaK IIPaBUIIO, 3K30TEPMUUYECKUM
MPOLIECCOM;
2) BElLIECTBA C MOJIEKYJISIPHON KPUCTAJUIMYECKOM peIIeTKON BCera Mmioxo
pPacTBOPUMBI B BOJIE;
3) aTOMHasi KpUCTAJIIMUECKasl pelIeTKa XapaKTepHa /ISl BCEX MPOCTHIX
BEIIIECTB;
4) X IpU3HaKaM BEIIECTB C MOHHBIM THIIOM CBSI3 MO>KHO OTHECTH XPYIKOCTh
U TIOXYIO 3JIEKTPOIIPOBOTHOCTb.
8. HexocraTok ropa BbI3bIBAET:
1) xapuec;
2) dmroopos;
3) aHeMuIo;
4) sHaEeMUYeCcKuii 300.
9. Menpb 1 IUHK SBISIOTCS JIEMEHTAMU — CHHEPTETHKAMU:
1) oHM ycHIUBAIOT OMOJOTHYECKYIO aKTUBHOCTD JIPYT JIPYTa;
2) ocnabisoT aKTUBHOCTH JIPYT JIPYTa;
3) MX aKTHBHOCTH CKJIaJbIBAOTCSI.
10. /Ins TUNICOBBIX MOBS30K MPUMEHSIIOT:
1) cynbdar xanpuus;
2) kapOOHAT KaJbIIUs;
3) cynbdar Marxus;
4) XI0puj KajabIusl.
11. Mukpo371€MEHTB B OCHOBHOM OTHOCATCS K YUCITY:
1) d-anmemeHTOB;
2) S-2JIE€MEHTOB;
3) p-dJIEMEHTOB.

Bapuanr 8.

1. N3oOpa3ute AMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyo GopMylly aroma djeMeHTa moj Ne
53. VkaxuTe, K KAKOMy CEMEWUCTBY OTHOCUTCS JaHHBIA 3JIEMEHT, BAJICHTHBIE SJIEKTPOHBI,
BBICIIAsE M HH3IIAs CTENICHW OKUCJICHHS, 3HAYEHHUS BCEX YETHIPEX KBAHTOBBIX YHUCEN IS
MOCIIEAHETO AJIEKTPOHA.

2. OnuumMre MNpOCTPaHCTBEHHYIO CTPYKTYypy Mojekysbl CO,. YkaxuTe TUN TUOpuAM3aALUH,
MEXaHHU3M 00pa30BaHUS U BUJ CBSI3U.

3. CkoabKO p-opOuTaeld HaXO0UTCS Ha TPEThEM PHEPTETUYECKOM YPOBHE:
D 1;
2) 2;
3) 3;
4) 4.
4. B xakoMm psly YKa3aHbl TOJIBKO P-3JIEMEHTHI:



1) Ce, Pr, Nd;

2) Mg, Sc, Kr;

3) ALLN, At;

4) Cu, Fe, Ag.

5. Ha cKonbKHX PHEPreTHYECKUX YPOBHSX PACIONIararoTCs JIEKTPOHBI B aTOME MarHusl:

1) 1;

2) 2;

3) 3;

4) 4.

6. Mexanu3m 00pa3oBaHusl KOBAaJEHTHOM CBSI3U 3a CYET 0000IECTBICHHS HE CIIaPEHHBIX
AJIEKTPOHOB JIBYX B3aUMOJICHCTBYIOIINX ATOMOB Ha3bIBACTCS:
1) 06001IECTBISIONINM;
2) OOMEHHBIM;
3) JOHOPHO-AaKIENTOPHBIM;
4) TONSPHBIM.
7. CKOJIBKO KOBAJICHTHBIX CBSI3€i 10 0OOMEHHOMY MEXaHHU3MY MOXKET 00pa30BBIBATH aTOM C
3IIEKTPOHHOM KOHpUrypauei 1s22s2p?:
1) 1;
2) 2;
3) 3;
4) 4.
8. Bonopoanas cBsi3b:
1) uMeeT HaNPaBJICHHOCTb;
2) cnabee OOBIYHBIX MEKMOJIEKYIISIPHBIX B3aUMOJICHCTBUH;
3) BcTpeuaeTcs B IPOCTHIX M CIIOXKHBIX BEIIECTBAX;
4) BcTpeuaercss Mexay Moisekyinamu H,S.
9. HeocraTok ioJ1a B OpraHu3Me BbI3bIBACT:
1) dmroopos;
2) SHIEMUYECKH 300;
3) XpOHWYECKUM IrenaTuT;
4) aHemwIo.
10. Kanbuuii B opranusme sIBISCTCS AJIsl MarHHsi aHTarOHUCTOM:
1) oH ycwiuBaeT OMOJIOTUYECKYIO aKTUBHOCTh MarHHS;
2) ocnabIseT ero aKTUBHOCTE;
3) MX aKTHBHOCTH CKJIJ[bIBAIOTCSI.
11. Ilpomuecc cBepTHIBaHUS KPOBU MOXKHO YCHIIUTD ITyTEM BBEACHUS B OPTaHU3M:
1) coneit menu;
2) coneit KanbIus;
3) coneit HaTpus,
4) coneit xxenesa

CamocTosiTeibHASI AyIUTOPHAs padoTa o0y4yaromerocsi Ne 8
Tema: KommiexkcHbIe coeqUHEHUS

Bapuanr 1.
1. HazoBute coeuHeHus:
[Ni(NH3)s] SOq;
Na [AI(OH)4].
Hanwmmre ypaBHEHUS IEPBUYHON M BTOPUYHOMN JHUCCOLMAIIMH STOTO COCTUHECHHUS B BOHBIX
pacTBOpax U BhIPA3UTE KOHCTAHTY HECTOHKOCTH.
2. N3o6pazute ¢opmynsl rekcarmanodpeppara (II) xamms u xmopuma amamuHocepeOpa (I).
VYkaxure I.[eHTpaJIbHBIﬁ aToM, €ro 3apdna, JuranJibl, KOOPAUHAOUOHHOC YUCIIO.

3. KaxoB 3apsi1 BHyTpeHHeH cdepbl 1 KoMIuiekcooopasoarens B coenuHeHnn Ky[FeFg]?



1) -4, +3;

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

4. Kommnekcoobpa3oBarenu — 3T0:
1) TOJNBKO aTOMBI, TOHOPHI ANEKTPOHHBIX Tap;
2) TONBKO MOHBI, aKIIETITOPHI JIEKTPOHHBIX Tap;
3) TOaBKO d — 3IEMEHTHI, JOHOPHI AJIEKTPOHHBIX Nap;
4) aTOMBI WU MOHBI, aKIIETITOPHI SJIEKTPOHHBIX Tap.
S. Bropuunas qucconuanus 3T0:
1) muccoumanysi KOMIJIEKCHOTO HOHA;
2) nuccouManyus KOMIUIEKCHOTO COEIMHEHUSI.
6. Kommiekcnoe coequnenue [Zn(NH;3)4]SO,4 Ha3bIBaeTCA:
1) cynabdaT TeTpaaMMHUHIIMHKA;
2) cynbdaT TeTpaaMMHaKaT [MHKa;
3) cyabdaT TeTpaaMMHH LIMHKATA;
4) UHKAT aMMHaKa cyibdar.

Bapuanr 2.
1. HazoBure coennHeHus:
[Co(NH3)6] Cls;
K4 [Fe(CN)s].
Hanwummre ypaBHEHUS TIEPBUYHON M BTOPUYHOHN JUCCOLUAIIMH 3TOTO COCIMHEHUS B BOJHBIX
pacTBOpax M BhIPA3UTE KOHCTAHTY HECTOHKOCTH.
2. N3o6pazure Gopmynsl cynabdarta rexcaakBakodanbra (II) u terpanmnanokynpara (II) xamwms.
YKaXuTe MEHTPAIBHBIN aTOM, €T0 3apsil, TUTAH b, KOOPAMHAIIMOHHOE YHCIIO.

3. Ompenenute 3apsii BHYTpPEHHEH cQepbl W KOMIUIEKCOOOpa3oBaTeisi B KOMIUIEKCHOM
coenunennu K;[ AI(OH)g]:
1) -3, +3;
2) -4, +2;
3) +4, -2;
4) +3, -3.
4. OCHOBOTIONATAIOIIUE TIPEICTABICHUS O KOMIUIEKCHBIX COSMHEHUSIX BBEJ B HAYKY:
1) Bepnep;
2) AXMeToB;
3) beketos;
4) I'enpMmronsi.
5. KoHcTaHTa HECTOMKOCTH 3TO:
1) oTHOIIEHHE MPOU3BEACHUS KOHIICHTPAIMI HOHOB KOMIUIEKCOOOpa3oBaTess 1
JIMTaHJI0B K KOHIIEHTPAIMX KOMITJIEKCHOTO HOHA;
2) OTHOIICHWE KOHIICHTPAIIMM KOMIUICKCHOTO HOHAa K MPOU3BEICHHUIO
KOHIIEHTpAUi HOHA-KOMILIEKCO00pa30BaTeis U JINTaH/10B.
6. Kakoe KOMIUIEKCHOE COETMHEHNE HE UIMEET IIEPBUYHOM AuccoLraum?
1) K5[PYOH)s];
2) [Pt(NH;3).CL];
3) Ky[PtCle];
4) [Ag(NH3),]OH.

Bapuanr 3.
1. Ha3oBuTte coeIMHEHNS:
Ko[PtClg];
[Zn(NH3)4] SOs.
Hanwummre ypaBHEHUS TIEPBUYHON ¥ BTOPUYHOMN JUCCOLHUAIIMH 3TOTO COCTUHCHHUS B BOJHBIX
pacTBOpax M BeIPA3UTEe KOHCTAHTY HECTOMKOCTH.
2. U3o6pasutre dpopmyinsl Opomuaa rekcaammuaokoOansTa (1) u rekcanutpuroxobansrara (11I)



Kalus. YKaxuTe HeHTpaJIBHLIﬁ aTOM, €ro 3apidn, JIMranJibl, KOOPAUHAOUOHHOC YUCIIO.

3. Ompenenute CTENEHb OKUCIEHUS M KOOPAMHALMOHHOE YHUCJIO ILEHTPAJIBHOTO aTroMa B
coenuuenuu [Co(NH;3)s]Cls:
1) +3, 6;
2) +2, 4;
3) +6, 6;
4) 0, 6.
4. JIurauael — 3T10:
1) MONEKyJIbl, JOHOPHI JIEKTPOHHBIX Tap;
2) WOHBI, aKIENTOPHI IEKTPOHHBIX Tap;
3) MOJEKyJIbl U HOHBI — aKLIETITOPbI JEKTPOHHBIX Tap;
4) MOIeKyJbl M HOHBI — IOHOPHI AIEKTPOHHBIX Tap.
5. Yucino cBsazelt, 00pazyeMbIX IEHTPATbHBIM HOHOM-KOMITJIEKCOOOpa30BaTesieM Ha3bIBACTCS:
1) HEeHTaHTHOCTHIO;
2) KOOPAMHAIIMOHHBIM YHUCIIOM;
3) CTemneHbIO OKUCTICHHUS;
4) 3apsioM KOMILIEKCHOTO MOHA.
6. Ha ocHOBaHMM BeIMYMH KOHCTAHT HECTOMKOCTH ONpenenuTe Haubolee YCTOWYHBBIN
KOMIUIEKCHBIN HOH:
) [Ag(NH3),]" K, =5,89-107%;
2) [Ag(CN),]~ K, =110
3) [Fe(CN)s]*~ K,=1-1073;
4) [Co(NH3)s]*" K,=4.07-107.

Bapuanr 4.
1. HazoBute coenuHeHus:
[Ag(NH;),] (OH);
K [Pt(CN)4].
Hanumvre ypaBHeHUs NEPBUYHON U BTOPUYHOM JUCCOLMAIIMN ATOTO COCAMHEHUS B BOJIHBIX
pacTBOpax U BbIpa3UTe KOHCTAHTY HECTOWKOCTH.
2. N3o6pazute Gopmynsl xiopuaa rekcaammuaoxpoma (I11) u tuakBareTparuapokcoaroMIHATA
Kanusl. YKaXuTe HEeHTPaIbHBIA aTOM, €T0 3apsi, JIUTaH/bl, KOOPIUHAIMOHHOE YUCIIO.

3. Ompenenute CTENEeHb OKUCICHHS LIEHTPAJIbHOTO aTOMa W 3apsj KOMIUIEKCa B COCIMHEHUH
[Pt(NH3 )2C12] .
1) +4, 0;
2) +2, 0;
3) 0; +4;
4) +6, 0.
4. [lepBuyHas quccoOMAIIMS 3TO:
1) nuccoumanusi KOMIUIEKCHOTO HOHA
2) puccouManus KOMIUIEKCHOTO COeIMHEHUS
5. JIeHTaHTHOCTH — 3TO:
1) uncno cBs3eil MeXIy KOMIUIEKCOOOpa3oBaTeieM U JUraHaaMu;
2) YHUCIO 3IEKTPOIOHOPHBIX ATOMOB B JIUTAHJIC;
3) 4uMCIO ANEKTPOIOHOPHBIX AaTOMOB B KOMILIEKCOOOpa3oBarere;
4) 4uCIO 3IEKTPOHAKLIENTOPHBIX aTOMOB B KOMILIEKCOOOpa3oBaree.
6. Kommiekcnoe coequnenue Ky[Fe(CN)g] HaspiBaercs:
1) rexcammonoddepym (II) kanms;
2) rexcanuranoddepar(Il) xkamus;
3) xanmii (IV) rekcamanogpepar(ll);
4) mmanunddepym(Il) kamms.

Bapuanr 5.
1. HazoBure coenuHeHN:



[Pd(H,O0)(NH3),Cl] Cl;
Na[Cu(SO4),].
Hanummire ypaBHeHUs IEPBUYHOM M BTOPUYHOMN JAUCCOLMAIIMM 3TOTO COEIMHEHNS B BOJHBIX
pacTBOpax M BHIPa3UTE KOHCTAHTY HECTOMKOCTH.
2. N3o0pa3zure ¢opmynsl rekcaruapokcoxpomara (III) xamms m xnopuaa auamuuHomenu (I).
VYKaxkuTe LHEeHTPAIbHBIN aTOM, €ro 3aps, JUTaH bl, KOOPAUHALMOHHOE YHUCIIO.

3. Onpenenute 3apsia BHyTpeHHel ceprl B coequneHnn Ky[Fe(CN)g]:

1) +4;

2) -4,
3) -3;
4) -2.

4. I/I3 HpI/IBeI[eHHI)IX KOMIIJICKCHBIX MOHOB KOMIIJICKCHBIM aHHUOHOM ABJISICTCA.
1) [Ag (NH3),]%;
2) [Zn (OH)4]%;
3) [Cr (H,0)3(CN)s]%;
4) [Cr (HZO)gBr]X.

5. Ykaxute KOMIUIEKCHOE COE€IMHEHUE, B KOTOPOM KoMILIekcooOpa3oBaresem sieisiercs Pt (IV):
1) [Pt(NH;)2CL];
2) K,[PtCly];
3) [Pt(NH;3)4](NO3);
4) Ba[Pt(CN)a];
5) [Pt(NH;)4Cl,] Cls.

6. [lnanoxoOanaMuH (BUTaMUH B)y) sBiIIeTCS KOMIUIEKCHBIM coelMHEHHEM KobasbTa. K kakomy
TUIYy KOMIUJIEKCHBIX COSIMHEHUI OH MPUHAJIEKUT?
1) anumaoKOMIIIIEKCOB;
2) 1IEHOB;
3) KaTHOHHBIX KOMIIJIEKCOB;
4) xenaTHBIX KOMILIEKCOB.

Bapuanr 6.
1. Ha3oBuTte coetMHEHNS:
[Co(H,0) (NH3)4(CN)]Br;
Naz[PtI4].
Hanummre ypaBHEeHUs IEPBUYHON M BTOPUYHOMN JAUCCOLMAIIMH 3TOTO COSTMHEHHS B BOJHBIX
pacTBOpax M BBIPA3UTE KOHCTAHTY HECTOWKOCTH.
2. UzoOpazure dopmynsl  Tpudroprunpokcodepmwuiata (II) marHus u  HuTpata
muakBaterpaaMmuuHuKens (II). Ykaxure NeHTpanabHBI aTroM, €ro 3apsj, JHUTaH[Ibl,
KOOPAWHAIIMOHHOE YHUCIIO.

3. Uemy paBHa CTeTEHb OKUCIIEHUS LIEeHTpasIbHOTO atroma B MosiekyJie K;3[Fe(CN)y]?
1) +3;
2) +4;
3) +2;
4) 0.
4. Memu (II) runpokcua oOpa3yeT ¢ Ieno4YaMu KOMIUICKCHBIC COSJIMHEHHS, B KOTOPBIX MEIb
MIPOSIBIISICT KOOPAMHAIIMOHHOE YHCIIO:
1) 2;
2) 5;
3) 4;
4) 6.
5. 13 npuBeieHHBIX KOMIUIEKCHBIX COEJIMHEHH KATHOHHBIM KOMILIEKCOM SIBIISIETCSI:
1) Nay[Fe(CN)sNOJ;



2) Ks[Fe(CN)gl;
3) [Cr(H,0)4CL,]Cl,
4) H,[PtClg].
6. I'em (cocraBHas 4acTh TeMOTJIOOMHA) SIBISIETCS KOMIUIEKCHBIM coequHeHueM xenesza. K
KaKOMY THITY KOMIUIEKCHBIX COEIMHEHUH OH OTHOCUTCS?
1) aKkBaKOMILJIEKCOB;
2) anua0KOMILIEKCOB;
3) KaTHOHHBIX KOMIUIEKCOB;
4) XenmaTHBIX KOMILIEKCOB.

Bapmuanr 7.
1. HazoBuTe coemmHeHNS
[Co(NH;3)4(H20)2]Cl;
K>[Hg(NH3)2(NO2)4].
Hanummre ypaBHeHHs IEpBUYHON U BTOPHUYHOM AUCCOIMAIIMU 3TOTO COCTUHEHHS B BOIHBIX
pacTBOpax M BHIPA3UTE KOHCTAHTY HECTOMKOCTH.
2. N3oOpaszute Gpopmynsl nuxiopoaunnanokynpara (I1) kanus u 6poMuaa rekcaaMMHHKOOANbTA
(III). YkaxuTe LIEeHTpaJIbHBIN aTOM, €ro 3apsii, JUraHbl, KOOPAUHALKOHHOE YHUCIIO.

3. VYkaxuTe KOOpPAMHAIMOHHOE YHUCIIO LIEHTPAJIBHOTO aToMa M €ro 3apsi B COEAMHEHUU
[Co(NH3);CL3].
1) 6, +3;
2) 4, +3;
3) 6, +2;
4) 4, +3.
4. Jlns npuBei€HHOTO KoMIuIeKcHOro coeaqunenus K,[Hgly] ykaxkute kommiekcooOpa3oBarTess:
1) K';
2) Hg™;
3) I;
4) HgI427.
5. BHyTpeHHI0I0 KOOPIWHAIIMOHHYIO C(epy B KOMIUIEKCHOM COETUHEHUI COCTaBIISIIOT:
1) auranjabl U aieH]IbI;
2) afeH[bl U KUCTIOTHBIE OCTAaTKU;
3) aneHabl U HEUTpaIbHBIE MOJIEKYJIbI;
4) nuraHabl ¥ IEHTPATBLHBINA aTOM.
6. Kommexkcons! (ITOJIMAEHTATHBIE JIUTAH/bI, B YACTHOCTU TPWIOH b), HCIONB3YIOT B MeAMLIMHE
KaK aHTUJIOT MIPH OTPABIICHUU:
1) xmopowm;
2) aMMHaKoM;
3) COJISIMU TSDKEIIBIX METAJIJIOB;
4) paanoakTUBHBIMU METaJJIAMHU.

Bapuanr 8.
1. HazoBute coequHeHus:
[Cr(NH3)3(H,0), Cl]Cly;
[Co (NH;3)sCl3].
Hanumure ypaBHeHHs IEpBUYHON U BTOPHUUHOM AUCCOIMAIIMU 3TOTO COSTUHEHHS B BOIHBIX
pacTBOpax U BhIPAa3UTE KOHCTAHTY HECTOHKOCTH.
2. MWM3obpazute dopmynsl TerpaHuTparomuakBakoOanpTata (III) mutus w  cyneduna
opomonientaakBaxpoma (III). VYkaxkure NEHTpaJbHBI aTroM, €ro 3apsja, JWTaHJbI,
KOOPIMHAIIMOHHOE YHUCIIO.

3. Vkaxute KOOpAHHAITMOHHOC YHCIIO MOCHTPAJIBHOIO aromMa M €ro 3apsaa B COCOUHCHHH
[CI’(NH3)2C12] .
1) 4, +2;
2) 6, +3;



3) 2, +2;
4) 6, +2.
4. KoHcTaHTa yCTOWYMBOCTH 3TO:
1) oTHOIIEHHE MPOU3BEIECHUS KOHIIEHTPAIMi HOHOB KOMILIEKCO0Opa3oBaTelis U
JIMTaHJ0B K KOHIIEHTPAlM1 KOMIIJIEKCHOTO HOHA;
2) OTHOILIEHNE KOHLEHTpAalMM KOMIUIEKCHOIO HOHAa K IPOU3BEICHUIO
KOHIIEHTpaIUil HOHA-KOMILJIEKCOOOpa30BaTes U JIMTaHI0B.
5. Peanusanus Kakoro THIa XUMUYECKON CBSA3H 00s13aTelIbHAa B KOMIUIEKCHBIX COEMHEHUSX ?
1) TOHOPHO-aKLENTOPHOTO;
2) BOJOPOIHOTO;
3) MeTaJIIMYeCcKOro;
4) moHHOTO.
6. 113 mpuBeIEHHBIX KOMIUIEKCHBIX HOHOB KOMIUIEKCHBIM KATUOHHOM SIBJISIETCS:
1) [CI’ (NH3)4(CNS)2]X,
2) [Cu (H,0)(CN)s]%;
3) [Cu(CN)4I%;
4) [Zn(OH)4J*.

Pasnen 6. OcHOBBI 2JIEKTPOXUMUH

CamocTosiTesibHAsA ayAuTOpPHAas padoTa ody4yaromerocsi Ne 9
Tema: OCHOBBI JIEKTPOXUMHUU

Bapuanr 1.
1. MeTo10M MOHHO-3IIEKTPOHHOTO GanaHca moadepute KodQPHUIMEHTH B JaHHOM YPaBHEHUH U
YKQKUTE OKUCITUTENh K BOCCTAHOBHUTEIb:
KI + KMHO4+ HQSO4 g MHSO4 + Jz + KQSO4+ Hzo
2. Beruucioute 2./J0.C. MeAHO-IIMHKOBOTO 3JIEMEHTA, KOHIIEHTpallus HMOHOB MEAU B KOTOPOM
pasHo 0,0001mo:156/11, a KOHIIEHTpAIUs HOHOB IHKA paBHO 0,005 MoB/II.
(E° (Cu**/Cu) = 0,34 B; E° (Zn**/Zn) = - 0,76 B).

3. Kakue 4acTHIIbI SIBJISAIOTCS HOCUTEISIMU IEKTPUUYECKOr0 TOKA B POBOJHUKAX IEpBOro poaa?
1) nonsl;
2) paauvKabl,
3) 2IEeKTpOHBI;
4) VOHBI U 3IEKTPOHBI.
4. Ecnu ranbBaHNYECKUN 3JIEMEHT paboTaeT caMOIPOU3BOIIbHO, TO KakoB 3Hak J./].C. anemenTa?
1) MONOXUTENHHBINH,
2) oTpHULATENbHBIH;
3) 3aBHCUT OT KOHLEHTpAIMH BEIIECTB.
5. 3aBUCHMOCTH 3JIEKTPOAHOTO MOTEHIMaja OT AaKTHBHOCTH HOHOB B PAcCTBOPE OIPENENIeTCs
YPaBHEHHUEM:
1) ®apanes;
2) Hepncra;
3) Baut-T'odda;
4) I'm66ca.
6. Peiokc-noTeHInan BO3HUKAET Ha IpaHuIle pas3zaena das:
1) nnartuHa — BOJHBIN pacTBOP, COAEPKALIUI OKHUCIIEHHYIO U BOCCTAHOBJIEHHYIO
(GbOpMBI OTHOTO BEIIECTBA;
2) MeTaJul — pacTBOp, COACPKAIINI KaATHOHBI 3TOTO METaJlIa;
3) katnoHHO-OOMEHHast MeMOpaHa — pacTBOpP, COAEPIKAIIHNIA KaTHOHBI,
IPOHULIAEMBIE JIIsI MEMOpaHBbI.



Bapmuanr 2.
1. MeTo/10M HOHHO-3JIEKTPOHHOTO OanaHca noadepute KOdPpGUIUEHTH B JaAHHOM YpaBHEHUH U
YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTEIIb:
MnSO4+ KClO3 + H,O — HMnO4 + KCI1 + H,SOs4.
2. Bpruucnuts J.J[.C. MEIHO-IIMHKOBOTO 3JIEMEHTAa, KOHIIEHTPAlUs MOHOB MEIU B KOTOPOM
paBHo 0,01Momb/1, a KOHIIEHTpas HOHOB IMHKA paBHO 0,001 Moib/1I.
(E° (Cu**/Cu) = 0,34 B; Eo (Zn**/Zn) = - 0,76 B).

3. lanpBaHUYECKUI 2IEMEHT — IPUOOP, B KOTOPOM:
1) mpoucxoauT XUMHUYECKast PeaKIIus;
2) XUMHYECKas YHEPTrHs MPEeBpaIlaeTCcs B AIEKTPUIECKYIO;
3) snekTpuyuecKasi SHEprus MPeBpaLIaeTCsl B XUMUUECKYIO;
4) snekTpuveckas SJHEpPTus MPEeBPaIIACTCs] B MEXaHUYECKYIO.
4. YKaXuTe MPaBUIbHYIO CXeMYy KOHIIEHTPAIIHOHHOTO 3JIEMEHTA:
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. 12C - ato:
1) oTpumarenbHO 3apsHKEHHAS OBEPXHOCTh METANTUIECKOH ITaCTUHKHY;
2) ymnopsiio4eHHOE pacipe/ielieHne MPOTUBOMOIO0KHO 3apsyKEHHBIX YaCTHUI] Ha
rpaHuIle paszjaena AByX (as;
3) MHOJOXKUTENBHO 3apsKEHHAs! TOBEPXHOCTH KHUJIKOCTH;
4) TONOXXUTEIBHO 3apsHKEHHAs MOBEPXHOCTh METAIUTMYECKON TUTACTHHKH.
6. 'anpBannyeckuii anemeHT Jannsnsa—SkoOu cCOCTOUT U3 AIIEKTPOJIOB:
1) kaaMHuEBOTO U CepeOPSHOTO;
2) MEIHOrO U IIMHKOBOT'O;
3) Kene3HOro U MeJHOrO;
4) MeIHOTO U cepeOpsHOTO.

Bapuanr 3.
1. MeTo10M MOHHO-3JIEKTPOHHOTO OasiaHca moadepute KOdQPHUIMEHTH B JaHHOM YPaBHEHUH U
YKaXHUTE OKUCIUTENh U BOCCTAHOBUTEI!
CI'2(SO4)3 + BI‘Q + NaOH — Na2CrO4 + NaBr + NaZSO4 + H20
2. Bprucouts 3.J[.C. rampbBaHUYECKOrO JJIEMEHTa, OOpPa30BAaHHOTO MAarHUEM M MeIbIo
KOHIICHTPALMsl HOHOB MarHus B KoropoM paBHO 0,001 Moib/11, a KOHIIEHTpAIMI HOHOB MEIN
paBuo 0,01 momb/m.
(¢° (Cu**/Cu) = 0,34 B; ¢° (Mg>*/Mg) =— 1,18 B).

3. Ha aHoze B ralbBaHU4E€CKOM 3JIEMEHTE MPOUCXOAUT MPOLIECC:
1) oxucneHus;
2) BOCCTAHOBJICHMUS;
3) ¥ OKHCIICHHS U BOCCTAHOBJICHUSI.

4. DNEeKTPOIHBIM Ha3bIBAETCS IOTEHIUA:

1) moTeHIMAaN, BO3HUKAIOIINI Ha TpaHULIE METAJI-PacTBOP, COACPIKAIIUI
KaTHOHBI 3TOT0 METaJlIa;

2) moTeHIral, BO3HUKAIOIIUI Ha TPaHuUIIe ABYX PACTBOPOB, COACPIKALIUX
pa3Hble KOHLEHTPALIUU OJTHUX U TEX KE HOHOB;

3) moTeHIMal, BOSHUKAIOLINHA 110 00€ CTOPOHBI MEMOpPaHbI ¢ M30MPATENbHOM
MPOHUIIAEMOCTBI0, Pa3AESIONIEH pacTBOPHI pa3HON KOHIIEHTPAIIHH;

4) norteHuUaN, BOZHUKAIOIIMNA HA TPAaHULIE UHEPTHBIN METAILI-PacTBOp,
CoJIeprKalIiil CONPSKEHHYI0 OKHCIUTEIbHO-BOCCTAHOBUTENBHYIO Mapy.

S. IlnaTHOBAs MIACTHUHKA, MOKPBITAs! JIATHHOBOM YEPHBIO U OMYILIEHHAs! B PACTBOP KHCIIOTHI C
aKTUBHOCTBIO HOHOB Bojiopo/ia 1,0 MoJIb/11 M OMBIBaeMasi cTpyeil ra3000pa3Horo BOIOpoia Mpu



C.y. SIBJII€TCS AIEKTPOJIOM:
1) CTeKJISHHBIM;
2) xjopcepeOpsiHbIM;
3) BOIOPOAHBIM;
4) KamOMEeIbHBIM.

6. Kpurepuem nporekanuss OBP B npsiMoM HarpaBiIeHNH SIBISETCS 3HAYEHHUE PA3HOCTU PEIOKC-
MOTEHIIMAajIa OKUCIUTENS U BOCCTAHOBUTEIS:
1) MonOXKUTENBHOE;
2) OTpHIaTeNbHOE;
3) paBuoe 0.

Bapmuanr 4.
1. MeTo1oM MOHHO-3IIEKTPOHHOTO OanaHca moadepute KOdPPHUIMEHTH B JAHHOM YPaBHEHUHU U
YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTEIb:
KJ + NaN02 + HZSO4 i J2 + NaZSO4 + Nz + KzSO4 + Hzo
2. Bpruncnuts J.J[.C. MEIHO-IIMHKOBOTO 3JIEMEHTAa, KOHIIEHTPALUs MOHOB MEIU B KOTOPOM
pasno 0,003 Momb/11, a KOHIIEHTpanys HOHOB MHKA paBHO 0,001 Mob/m.
(¢°(Cu) = 0,34B; ¢ °(Zn) = - 0,76 B).

3. MeMOpaHbl HEPBHBIX KJIETOK B COCTOSTHUM BO30YkKJIeHHsI 00Jiee IPOHHUIIAEMBI JJIs1 HOHOB:
1) narpus;
2) Kamwms.
4. 3aBUCUMOCTb IOTEHLIMANA 3JIEKTPOAA OT AKTUBHOCTU MOHOB B PaCTBOPE ONPEEIIAETCS
YpaBHEHHUEM:
1) Hepucra—Ilerepca;
2) ®apanes;
3) Hepnucra;
4) I'mG6ca.
5. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIM HA3bIBAETCS IIOTEHIHAIL:
1) moTeHuMal, BO3HUKAIONIUI HA TPAaHULIE METAJII-pACTBOP, COJEPKALIHI
KaTHOHBI ATOI'0 METaJlja;
2) moTeHLuall, BO3HUKAIOIIMI Ha TPpaHULIE IBYX PACTBOPOB, COJEPKAIUX
pa3Hble KOHLIEHTPALUN OJIHUX U T€X K€ UOHOB;
3) moTeHIMal, BO3HUKAIOLINH 110 00€ CTOPOHBI MEMOpPaHbl ¢ M30HUPATENbHOM
IIPOHUIIAEMOCTBIO, Pa3AesAIONIEH pacTBOPHI pa3HON KOHIIEHTpAIHH;
4) moTteHUMAaN, BO3HUKAIOIIUI Ha IpaHULIE HHEPTHBIM MeTallI-pacTBop,
COJIeprKalNil CONPSKEHHYI0 OKHCIUTEIbHO-BOCCTAHOBUTEBHYIO Mapy.
6. Kakoif a;ekTpo/] B ralbBaHU4ECKOM JIEMEHTE Ha3bIBAETCS KaTOAOM:
1) Ha KOTOPOM MPOUCXOAUT MPOLECC OKUCICHHUS;
2) Ha KOTOPOM MPOUCXOAUT MPOLECC BOCCTAHOBIECHUS.

Bapuanr 5.
1. MeTo10M MOHHO-3JIEKTPOHHOTO OanaHca nmoadepure KodQPHUIMEHTH B JAHHOM YPaBHEHUH U
YKQKUTE OKUCITUTENh K BOCCTAHOBHUTEIIb:
chr207 + NaZS + HzSO4 — CI'Q(SO4)3+ S + NaZSO4 + KQSO4+ HzO
2. Beruucauts 3.J1.C. MEIHO-IIMHKOBOTO AJIEMEHTA, KOHIIEHTPAIIUS HOHOB MEAU B KOTOPOM PaBHO

0,005Mmo1b/71, a KOHIIEHTpaIUsl HOHOB IHKA paBHO 0,001 MomB/m1.
(E° (Cu**/Cu) = 0,34 B; E° (Zn*'/Zn) = - 0,76 B)

3. Ecnu rasibBaHUYECKUN JIEMEHT paboTaeT caMONPOU3BOJIBLHO, TO 3HaK D/[C:
1) MoNOXUTENBHBIH;
2) OTpHIATEIbHBIN;
3) MOCTOSIHHBIM;
4) 3aBHCHUT OT KOHIIEHTPALIUU BEIIECTB.
4. Inddy3noHHBIN TOTEHITMAT BOZHUKAET B CIIEC/ICTBUU:



1) paznuuus B ckopocTax 1u¢¢dy3ur KATHOHOB U AaHUOHOB;
2) npy HAIUYUU TPaIu€HTa KOHIIEHTPAIHH;
3) pa3nuuus B CKOpocTAX UG y3uH KaTHOHOB U aHMOHOB MTPU HAJIMYUU
rpaJueHTa KOHIEHTPALINH.
5. Yucno F = 96500 K HazpiBaeTCs IOCTOSHHOM:
1) Jlenrmiopa;
2) Banrt-T'odda;
3) ®dapanes;
4) I'mG6ca.
6. Indy3noHHBIM Ha3BIBACTCS MTOTESHIIUAIL:
1) moTeHuuMall, BOSHUKAIOLIUI HA TPaHULIE METAJII-PACTBOP, COJEPIKALIHIA
KaTHOHBI 3TOr0 METaJlIa;
2) moTeHLuall, BO3HUKAIOLIUI Ha TPaHULIE IBYX PACTBOPOB, COJAEPKAIIUX
pa3Hble KOHLIEHTPALUU OJIHUX U T€X K€ UOHOB;
3) moTeHLuall, BO3HUKAIOLIUI 110 00€ CTOPOHBI MEMOpPAHbI ¢ U30UpaTEIbHON
IPOHUIIAEMOCTBIO, Pa3AEISAIOLIEH pacTBOPHI pa3HON KOHIIEHTpAlHH;
4) moTteHuuaN, BO3HUKAIOIMI Ha TpaHULIE MHEPTHBIM MeTallI-pacTBop,
COJIEpIKaLINI CONPSKEHHYIO OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO Mapy.

Bapuanr 6.
1. MeToioM HOHHO-3IIEKTPOHHOTO OanaHca nmoadepute KOAQPHUIMEHTH B JAHHOM YPaBHEHUH U
YKaXHUTE OKUCIUTENh U BOCCTAHOBHUTEII:
/n+ KNO3 + KOH — KQZIIOQ + KN02 + H20
2. Paccunraiite D.J1.C. K0OanbT-KaIMHUEBOTO dIEMEHTA ¢ KOHIEeHTpauueil nonos Cd*" paBHo#
0,001 mons/n, nonos Co?*, pasroii 0,0001 Mob/m.
(¢°(Cd*")=-0,403 B; ¢°%Co)= -0,29 B).

3. Ecnu ranpBaHMYECKUN AJIEMEHT paboTaeT caMOIIpoU3BOIbHO, TO KakoB 3HaK J.J1.C. sanemenra?
1) MONOXUTENBHBIH;
2) OTpHIATENbHBIN;
3) 3aBHUCUT OT KOHIIEHTPAIIUH BEILIECTB.
4. 3aBUCHUMOCTBH 3JIEKTPOJHOTO MOTEHIMada OT aKTUBHOCTH HOHOB B PACTBOpE OMpeEIesercs
ypaBHEHHEM:
1) dapanes;
2) HepHcra;
3) Banrt-T'odda;
4) T'mb6ca.
5. Ha anoje B raipbBaHUYECKOM AJIEMEHTE MPOUCXOAUT MPOLECC:
1) oxucneHus;
2) BOCCTaHOBJICHHS;
3) ¥ OKHUCJICHUS U BOCCTAaHOBJICHHUSI.
6. Kputepuem nportexanuss OBP B npsimom HampaBiieHUU SIBISICTCS 3HAUEHHUE Pa3HOCTU PEIOKC-
MOTEHI[MaJIa OKUCIIUTEISE U BOCCTAHOBUTEJIS:
1) MONOXUTENHHOE,
2) OTpHUIIATENIbHOE;
3) pasnoe 0.

Bapuant 7.
1. MeTo1oM HOHHO-3JIEKTPOHHOTO OasiaHca noadepure KOAPGHUIMEHTH B JAHHOM YPaBHEHUH U
YKQOKUTE OKUCIUTENIb U BOCCTAHOBUTEb:
Fez(SO4)3 + SOZ + HQO — FGSO4 + HzSO4.
2. Bprunciute 3.J[.C. MEIHO-IIMHKOBOTO 3JIEMEHTAa, KOHIEHTPAIIMM MOHOB MEIU M IIMHKA B
koTopom paBHbl 0,001 1 0,01 mMonb/m.
(¢°(Cu) = 0.34B; ¢°(Zn) = - 0,76 B).



3. 'anpBaHUYECKHI 3JIEMEHT — MPUOOP, B KOTOPOM:
1) mpoucxoauT XUMHUYECKast PeaKIIus;
2) XUMHUECKas SHEeprus MPeBpaIIaeTCcs B 3JEKTPUUECKYIO;
3) snekTpuyuecKasi SHEprus MpeBpallaeTcsl B XUMUUECKYIO;
4) snexTpuyeckas YHEpPIus NpeBpallaeTcs B MEXaHUUECKYIO.
4. I5C —ar0:
1) oTpuaTeabHO 3apsiKEHHAs TOBEPXHOCTh METAJNINYECKON MIACTHHKH;
2) ynopsiIo4eHHOE pacipe/ielieHUe MPOTUBOIOIO0KHO 3apsyKEHHBIX YaCTHUI] Ha
rpaHulle pa3aena IByX (as;
3) MOJIOKUTENHHO 3apsKEHHAS] TOBEPXHOCTH JKUIKOCTH;
4) TONOXUTENBbHO 3apsHKEHHAs MMOBEPXHOCTh METAIITMYECKON TUIACTUHKH.
5. Iuddy3noHHBIH MOTSHIMAT BO3HUKACT B CIICJICTBUH:
1) paznuuus B ckopocTax AudQy3un KAaTHOHOB M aHHOHOB;
2) npuy HAIUYUU TPaIuE€HTa KOHLIEHTPAlWH;
3) paznuuus B cKOpocTsX AUQQy3ur KATHOHOB M AHUOHOB MPU HATUYHH
IpaJueHTa KOHLEHTPALINH.
6. Il dy3noHHBIM Ha3bIBACTCA MOTEHIIUAT:
1) moTeHIMaN, BOSHUKAIOIINM Ha TPAHUIIE METAJLI-PACTBOP, COJIEPIKAIIIMIA
KaTHOHBI ATOTO METalljIa;
2) mOTeHIMal, BOSHUKAIOIINI HAa TPaHUIIE ABYX PACTBOPOB, COAEPKAIINX
pa3Hble KOHLEHTPALUU OJTHUX U TEX K€ HOHOB;
3) moTeHIMal, BOSHUKAIOLINHA 10 00€ CTOPOHBI MEMOpPAHBI ¢ H30UPATETBHOM
MPOHUIIAEMOCTBIO, Pa3AesAIolIe paCTBOPHI pa3HON KOHIIEHTPAIIHH;
4) noTteHLUa, BOSHUKAIOIIMKA HA TPAHULE UHEPTHBINA METAJLII-PacTBOp,
COJIepIKalINil CONPSKEHHYIO OKHCIUTEIbHO-BOCCTAHOBUTENLHYIO Mapy.



5. MeToaudeckue MaTepHuajbl, ONPEeACTAIOIUE MPOUCAYPbI OUCHUBAHUA KOMIICTCHIIMHA

Tekyumuit KOHTPOJIb TPEACTABISIET COOOW MPOBEPKY YCBOCHUS y4eOHOTO Marepuasa
TEOPETUYECKOI0 U MPAKTUYECKOTO XapakTepa, PErysipHO OCYLIECTBISIEMYIO Ha MPOTSHKEHUH
cemectpa. K JOCTOMHCTBaM JaHHOTO THIIA OTHOCHTCS €T0 CHCTEMaTHYHOCTh, HETIOCPEACTBEHHO
Koppenupyomasicss ¢ TpeOOBaHHEM IOCTOSHHOTO U HEMPEPHIBHOIO MOHUTOPHHIA KadecTBa
00y4YeHHs OIEHKH yCIieBaeMOCTH oOyuaromuxcs. HemocraTkoMm sBisieTcss pparMeHTapHOCTh U
JIOKAJIBHOCTh TPOBEpPKU. KOMIEeTEeHIUIO IEeNTUKOM, a He OTAENbHbIe €€ AJIEMEHTHI (3HaHuS,
YMEHHs, HaBBIKH) TMPH MOJO0OHOM KOHTpPOJIE MPOBEPHUTH HEBO3MOXHO. K oCHOBHBIM (hopmam
TEKYIIer0 KOHTPOJs (TeKyIlleld aTTecTalliid) MOXXHO OTHECTH YCTHBIH OMpPOC, MHUCHMEHHBIE
3aJJaHus, JJA0OPATOPHBIE paOOTHI, KOHTPOJIBHBIE PAOOTHI.

[TpoMexyTouHas aTTecTalus, Kak IPaBUII0, OCYIIECTBIISIETCS B KOHIIE CEMECTPA U MOXKET
3aBepIIaTh M3Y4YEeHHE, KaK OTIECIBbHOW AMCUUIUIMHBI, TaK W €€ pasnena (pa3mesioB) /MOy
(Mmonyneit). [IpoMexyTouHas aTTecTalus MOMOTAaeT OLEHUTh Oojee KpPyMHbIE COBOKYMHOCTHU
3HaHUH W yMEHHMH, B HEKOTOPBIX CiIy4asx — Jaxke (opMUpoBaHHE OIpPENEIeHHBIX
npodeccHoHANbHBIX KOMMETeHIUN. J{OCTOMHCTBA: TMOMOTraeT OLEHUTh Ooyiee KpYIHBIE
COBOKYITHOCTH 3HaHUI M YMEHHH, B HEKOTOPBIX CITydasx — Jaxe GOpMHUpPOBaHUE OMPEIeICHHBIX
npodeccroHanbHbIX KoMIeTeHIHH. OcHOBHBIE (hOPMBI: 3a4eT U SK3aMeH. TeKyIIHii KOHTPOJIb U
MPOMEXYTOYHAsl aTTECTAllMs TPAIUIHOHHO CIYy)XaT OCHOBHBIM CpPEJICTBOM OOECIICYCHHS B
y4eOHOM Ipoliecce «0OpaTHOM CBI3M» MEXIy IpernoaaBaTeeM u 00yJaroumMcst, He0OX0IuMOii
UL CTUMYJIMPOBAHUS pabOThl 00YYarOMUXCS U COBEPIIEHCTBOBAHUS METOIUKU MPEIOIaBAHHS
yueOHbIX AucuuiuinH. Hakonen, uroroBas rocyaapctBeHHas attectauus (U['A) cmyxut s
MPOBEPKH PE3YJIbTaTOB OOYUYEHHS B IIEJIOM. DTO CBOETO POAA «TOCYNApCTBEHHAsl MPUEMKa)
BBIITYCKHHKA MPH y4YacTUM BHEUIHMX S3KCIEPTOB, B TOM 4Hcle paboronareneil. Jlumb ona
MO3BOJISIET OLEHUTHh COBOKYITHOCTh MPHOOPETEHHBIX OOYYarOIMMCS YHHBEPCAIBHBIX |
npodeccronanbubix kommnereHui. [Toatomy UI'A paccmaTpuBaercs Kak crnoco0 KOMITJIEKCHOM
OLIEHKM KOMMETEHINH. JJOCTOMHCTBA: CITY)KHUT JUISl IPOBEPKU PE3yJIHTATOB OOYyUEHUS B LIEJIOM U
B TIOJHOW Mepe TM03BOJISIET OLEHUTh COBOKYIMHOCTh MPHOOPETEHHBIX OO0YyYaroIIMMCs
OOIIEKYJIBTYPHBIX M PO(PECCHOHATBHBIX KoMIEeTeHIIni. OCHOBHBIE (DOPMBI: TOCYAAPCTBEHHBIN
9K3aMeH, JUIIOMHas padoTa, TUTIIIOMHBIHN MPOEKT.

OneHnBaHWe 3HAHWN, YMEHHH, HABBIKOB U (MJIM) OMBITA JEATEIHHOCTH JOJDKHO HOCUTH
KOMIUICKCHBIA, CHCTEMHBIM XapakTep — C y4YeTOM KaK MecTa IUCHMIUIUHBI B CTPYKTYpe
00pa3oBaTeNbHON MPOTPAMMBI, TaK M COIEPIKATENBHBIX M CMBICIOBBIX BHYTPEHHHX CBSI3CH.
Ces3u  GopMUpYeMBbIX KOMIETEHIIMH ¢ MOAYJISIMH, pa3fenaMud (TeMaMu) AUCHUILIMHBI
00ECIeYnBaOT BO3MOXKHOCTh peajHM3alMyd I TEKYIIero KOHTPOJIA, MPOMEXKYTOUHOU
aTTecTalldd MO JWCUUIUIMHE ¥ WTOTOBOTO KOHTPOJS HaumOojee MOAXOMAIINX OLIEHOYHBIX
cpeactB. IlpuBsi3ka OLIEHOYHBIX CPEACTB K KOHTPOJIUPYEMBIM KOMIIETCHIIUSAM, MOIYJISIM,
paznenaM (TeMam) IUMCHUIUIMHBI NpuBeneHa B Tabmune. OrlleHka 3HaHUM, YMEHUH, HABBIKOB U
(unM) ombITa JEATENBHOCTH, XapaKTEpU3YIOMMX dTambl (OPMUPOBAHHS KOMIETEHIMHA B
MpoLIecce OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBbl B paMKax y4eOHOM TUCIUTUIMHBI

1. CobecenoBanue, onpoc cremnuainpbHas Oecena TpernoaaBareis ¢ OOyJaroluMcsl Ha
TE€MbI, CBSI3aHHBIE C M3y4YaeMOM NUCIUIUIMHON, paccuMTaHHAas Ha BBIACHEHHE OO0beMa 3HAHHA
00yyYaromerocs 1o onpeaesiecHHOMY pa3zieny, TeMe, MpodiemMe U T.11.

2. Tectsl sBusitoTcs mpocTeimell (opma KOHTPOJS, HamNpaBlieHHas Ha MPOBEPKY
BIAQJCHUS] ~ TEPMUHOJIOTMYECKHMM  amlapatoM,  COBPEMEHHBIMH  HWH(GOPMAIMOHHBIMU
TEXHOJIOTUSIMU M KOHKPETHBIMU 3HAHHMSIMH B 00JacTH (yHIaMEHTAIbHBIX M MPUKIATHBIX
JTMCLUTUINH.

TecT cocToUT U3 HEOOJBLIOTO KOJIMYECTBA FIEMEHTAPHBIX 33]1a4; MOKET MPEAOCTaBISTh
BO3MOKHOCTh BbIOOpa U3 MEpeyHs OTBETOB; 3aHMUMAET YacTh yueOHoro 3anatus (10-30 MunyT);
MpaBWIbHbIE peIIeHUs pa3OuparoTcsi HAa TOM K€ WM CJEAYIOUIeM 3aHATHUH; YacToTa
TECTUPOBAHUS ONPECIAETCS MPErnoiaBaTesieM

3. JIaboparopHnasi, paboTa SBISETCS CPEJACTBOM MPUMEHEHUS M PeaTu3allii MOJTyYeHHBIX
o0yyaromuMcs 3HaHW, YMEHUH ¥ HABBIKOB B X0/1€ BHIMOJIHEHUS Y4eOHO-IPAaKTUYECKOH 3a1auH,
CBSI3aHHOM € TIOJy4YE€HUEM KOPPEKTHOTO 3HAUMMOIO pe3ysbTara C MOMOUIbIO pealbHbIX CPENICTB
NesITeIbHOCTH. PeKOMeHyeTCsl JUTsl MPOBEICHUS B paMKax TeM (pa3JiesioB), Hanboiee 3HaunMBbIX



B (hopMHpOBaHUH MPAKTUUYECKUX (TIPOHECCHOHATBLHBIX ) KOMITETEHITHI)

4. 3ader cruyxurT (GOpMONM TMPOBEPKH KAdeCTBA BBIMOJHCHUS OOYYaIOIIHMHECS
nabopaTopHbIX paboT, yCBOGHHUS YU4EeOHOTO MaTepuaia MpakTHUYeCKUX U CEMUHAPCKUX 3aHSATUH,
YCHEIIHOTO MPOXOXKIACHHUS MPOU3BOACTBCHHON W TMPEIIUTIIOMHON TPAKTHK W BBIIOJHEHUS B
MpOLIECCe OJTUX TMPAKTUK BCEX YUEOHBIX MOPYYEHH B COOTBETCTBHH C YTBEPIKICHHOM
IIPOrpaMMON.

JlanHple  ¢GOpMBI  KOHTPOJIS OCYIIECTBISIFOTCS C MPHUBICYEHHEM Pa3HOOOpPa3HBIX
TEXHUYECKHX CPEJCTB. TEeXHUYECKHE CPEICTBa KOHTPOJSI MOTYT COJEP)KaTh: IPOTPaMMBI
KOMITBIOTEPHOTO TECTHPOBaHUs, ydyeOHbIe 3aJaud, KOMIUIEKCHbIE CHUTyallMOHHBbIE 3afaHus. B
MOHITHE TEXHUYECKUX CPEJICTB KOHTPOJS MOXET BXOJHUTH OOOPYIOBAaHUE, HCIOJIB3YEeMOE
CTYJIEHTOM TpHU JIabOpaTOPHBIX paboTaX M HMHBIX BUAAX pabOT, TPEOYIOLIUX MPAKTHUYECKOTO
MIPUMCHCHHS 3HAHUH W HaBBIKOB B Y4COHO-IIPOU3BOJICTBEHHOW CUTYAIIUH, OBJIAICHUS TEXHUKOM
JKCIIEpUMEHTa. B oTiMuyue OT MpOU3BOJICTBEHHOW MPAKTUKHU JTAOOpPATOpHBIE U MOJO0OHBIE MM
BUABl pabOT HE MPEINoNaraloT OTPhIBA OT Yy4YeOHOTO TMpolecca, MPEICTABISIOT COOOi
MOJIETUPOBAaHUE MPOM3BOACTBEHHON CHUTyallUd M TMOAPA3yMEBAIOT MPEIBSIBICHHE CTYIECHTOM
MPAKTUYECKHUX PE3yIbTAaTOB WHANBUAYATBHON WIIM KOJUICKTUBHOH JIEeATEITHhHOCTH.

Pexxum oOyudaromiero, Tak Ha3bIBAEMOTO PEMETULMOHHOTO, TECTHUPOBAHUS CIYXKUT,
MPEX/Ie BCETo, Ui W3YyYEHHUS MaTepUaoB JUCIUIUIMHBI M TOATOTOBKE OOYYaroOIIETrocs K
aTTeCTyIOUIEeMY TECTHPOBAHUIO, OH MO3BOJIAET CTY/ICHTY Jy4llle OIICHUTh YPOBEHb CBOMX 3HAHUU
U OIpENeNNTh, KaKue BOMPOCHI HYKIAIOTCS B JOMOJIHUTENBHOW mpopaboTke. B oOydaromem
pexnMe 0co00e BHMMAaHHE JOJDKHO OBITh YIEJIeHO (POPMUPOBAHHUIO JUANIOTA MOJIb30BATENS C
CUCTEMOH, TyTeM 3aJaHHhs BAPUAHTOB PEAKIMH CHUCTEMBl Ha pPa3JIMYHbBIC JCHCTBUS
oOyuJarolerocss mpu MPOXOXKIEHUHM TecTa. B pe3ynbraTe oOecrieunBaeTcsi BBICOKAs CTENEHb
WHTEPAKTHBHOCTH JJICKTPOHHBIX YYEOHBIX MATEPHAJIOB, IPU KOTOPOW CHCTEMa IMPEIOCTABIISICT
CTYJEHTY BO3MOXXHOCTH aKTUBHOTO B3aHMMOJICHCTBHS C MOJIyJIeM, peanu3ysi o0ydaromuii Juanor
C LIEJTBI0 BHIPAOOTKM y HETO HamOoJee MOTHOTO M aJeKBATHOTO 3HAHMS CYIIHOCTH M3y4aeMOTo
MaTtepuana ATTECTyrollee TECTUPOBAHUE 3HAHUI 0OYyYaromuXcsi MpeJHa3HaYeHO AJII KOHTPOJIS
YPOBHSI 3HAaHUH ¥ TIO3BOJISIET aBTOMATU3UPOBATh MPOIIECC TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH, a
TaK)Ke MPOMEXKYTOYHOU aTTECTAIIHH.

5.1. MeToauueckue MaTepHuaJibl 10 KPUTEPUIO ONCHUBAHUSA TCCTUPOBAHUA:

— OIICHKA «OTJIMYHOY» BBICTABISICTCS OOyYaromeMycsi, €CJIi OH MPaBHIBHO OTBETHJ Ha
91% BompocoB TecTa;

— OLIEHKA «XOPOIIO» BBICTABISIETCS 00yJaromIeMycsi, €CJI OH MPaBHIIbHO OTBETWII Ha 81-
90% BoOMpPOCOB TECTA;

OIICHKAa «YyJIOBJICTBOPHUTEIHHO» BBICTABIISETCS OOYYAIOIIEMYCs, €CIH OH IMPaBUIHHO
orBeTus1 Ha 71-80% BompocoB TecTa;

OLICHKAa «HCYIOBJICTBOPUTCIILHO» BBICTABJIACTCA o6yqafomeMyc;1, CCJIM OH IIPABUJIBHO
orBeTus Ha MeHee 70% BOIPOCOB TECTA.

5.2. Meroanueckue MaTepuabl 0 KPUTEPUIO OLICHUBAHUSA KOHTPOJIbHOI padoThI:
3aganus 1- 6 mo 2 6anaa
— OIICHKA «OTJIMYHO» BBICTABISETCS CTYACHTY, eciau HaOpaHo 11-12 Gannos;
— OIIEHKA «XOPOIIIOY, — eciii HabpaHo 9-10 6aos;
— OIICHKA «YJOBJIECTBOPUTEIILHOY — €CJIM HaOpaHo 7-8 OaIjoB ;
— OIIEHKA «HEYJOBJIETBOPUTEIHHOY» €CIM HabpaHo MeHee 7 0aslioB.

5.3. MeToanueckne MaTepPUAJIbI 10 KPUTEPUIO OLIEHMBAHMS 3a1UTHI JJA00PATOPHOM
padoThI:
- OIICHKA «3a4TeHO0» BBICTABIISIETCS CTYACHTY, eciu paboTa oopmiieHa MPaBUIbHO, BHITIOTHEHbI
IMMCBbMCHHO BCEC 3a/laHus, IPOU3BCACHLI paC4YCThl, CTYACHT IIOHAJI CYTh BBIIIOJIHEHHOMI pa6OTI)I u
OTBETUJI HA MTOCTABJICHHBIE BOMIPOCHI.



5.4. Metoanueckue Matepuaiabl o kpurepuio onennsanusa CAPO:
— «OTJIUYHO» BBICTABIACTCS OOydYaroOlmeMyCsi, €CIU OH BBINOJHII 3aJaHus BEPHO, B
MOJIHOM;
— OL€CHKAa «XOpOoH1io» €CJIN UMCIOTCA HE3HAUYUTCIIBHBIC HEJOYCTBI B BBIIIOJTHCHUN SaﬂaHHﬁ;
— OIICHKA «YJOBIETBOPUTEIILHOY €CIIH 3a/IaHus BHITIOJTHEHBI HE B IOJIHOM 00BEME;
— OLCHKa «HCYOOBJICTBOPUTCIIBHO» CCJIM 3aJJaHUs HC BBIIIOJIHCHBI HWJIW BbIITOJHCHDBI
HEBEPHO.
5.5. MeTtoanuyeckne MaTepUuaJibl 0 KPUTEPUIO OLICHMBAHUSA 3a4eTa ¢ OLEHKO

OLEHKa«OTINYHO» BBICTABISETCS O0YyYaroIEeMycsl, €ClIM TEOPETUYECKOE COJEp KaHUE
YCBOEHO MOJIHOCTBIO, 0e3 mpoOenoB, HEOOXOAMMBbIE MPAKTUYECKUE KOMIIETEHIIUU
c(OPMHPOBAHBI, MCUEPIIBIBAIOIIE, ITOCIEAOBATENIFHO, Y€TKO M JIOTHYECKH CTPOMHO H3jaraer
MaTepuana, CBOOOJHO CIpPABIAETCSA C 33aJayaMH, BOMPOCAMHM U IPYTHMMH BUIAMH MPUMEHEHUS
3HAHUMU, IPUYEM HE 3aTPYyIHSAETCS C OTBETOM IPU BUAOM3MEHEHUH 3aJJaHUM.

O1neHKa «XOpOIO0» BBICTABISETCS O00yYarolIeMycsi, €ClIM TEOPETHUYECKOE COAep KaHHe
Ounera W3JI0KEHO IOJHOCTHIO, HEOOXOIUMBIE MPAKTUYECKHE KOMIIETCHIMH B OCHOBHOM
c(hOopMHUPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPAMMOI 00y4YeHHs YUeOHbIE 3aJaHUS BBITIOTHEHBI,
KayecTBO MX BBITIOJHEHHUSI JOCTaTOYHO BBICOKOe. OOydarommiicsi TBEpAO 3HAET Marepuad,
rPAaMOTHO U MO CYIIECTBY M3JIAaraeT €ro, He JOIyCKas CyLIECTBEHHbIX HETOUHOCTEH B OTBETE HA
BOIIPOC.

OrneHka «yI0BJIETBOPHUTEIBLHO» BBICTABISIETCS O00yYaroIIeMycs, €ClIl TEOPEeTUUYEeCKOoe
coJiep)kaHue OWJIeTa M3JI0KEHO YAaCTHUYHO, HO MpoOesbl HE HOCST CYLIECTBEHHOI'O XapakTepa,
HEOOXOUMBIE MPAKTUYECKHE KOMIIETEHIIMH B OCHOBHOM C(OPMHUPOBAHBI, OONBIINHCTBO
MIPElyCMOTPEHHBIX IPOrpaMMoil 0OydeHHs Y4YeOHbIX 3ajjad BBINOJIHEHO, HO B HMX HMMEIOTCS
OIIMOKU, TPU OTBETE Ha IOCTAaBICHHBIKH BOMPOC JOMYCKAET HETOYHOCTH, HEAOCTATOYHO
NpaBUJIbHBIE (POPMYITMPOBKH, HAOIIOJAIOTCS HAPYIICHUS JOIMYECKOW MOCIIEeIOBATEIHHOCTH B
W3JI0KEHUU IPOrPAMMHOr0 MaTepHaa.

OrneHka «HeyI0BJeTBOPUTEIbHO» BBICTABISIETCA OOy4aroUleMycs, €CIM OH HE 3HaeT
3HAYUTENILHON YacTu Marepualia B Ouiere, JOMyCKaeT CYIIECTBEHHbIE OMIMOKH, HEOOXOIUMBbIe
NPAaKTUYECKHEe KOMIIETCHIIMM HE  C(HOPMHUPOBAHBI, OOJBIIMHCTBO  MPEAYCMOTPEHHBIX
MporpaMMoii 00yueHus! y4eOHbIX 3a/JaHUi HE BBITTOIHEHO.



[Ipunoxenue 2.
AHHOTAIMS JUCIHAILTHHBI

JlucuunjianHa

Xumus
(MoayJinb)
'VK-1 cnocoGeH ocyIiecTBIsITh KpUTUYECKH aHATN3 TPOOIEMHBIX
PeanmzyemMele CUTyaIlil HA OCHOBE CHCTEMHOTO MOAX0a, BRIpadaThIBaTh
KOMIICTCHIINH CTPATEruI0 IEUCTBUM .
YK - 1.1. 3HaeT TEOPUI0  CUCTEMHOr0  IOJXO0Ja;
MOCIIEI0BATEILHOCTh U TPEOOBAHMSI K OCYIIECTBICHUIO MTONCKOBOU Ul
QHATTMTUYECKON NEeATeTLHOCTH JJISl PEIICHUS ITOCTABICHHBIX 3a/1a4;
YK — 1.2. BpimensieT 3Tanbl pemieHUus U JEUCTBHS IO PEIICHUIO
3ajladd; HaXOJWTh, KPUTUYECKH aHAJIM3UPYEeT ¢  BBIOMpacT
MH(pOpMAIIKIO0, HEOOXOANUMYIO JJIsi PElIeHHs TTOCTABICHHON 3a/1auu;
acCMaTpHBAaET Pa3JIMYHbLIC BAPUAHTHI PEIICHUS 3a1a4H;
Pe3ynbpTarsl P o p p P g S
- YK - 1.3. mnpu aHanu3e mnpoOJEeMHBIX CUTyallUld OILEHUBAET
MCLUILIHHDL MPEUMYIIEeCTBA U PHUCKU; TPAMOTHO, JIOTUYHO, apTyMEHTHPOBAHO
(Mony ) bopMynupyer;

COOCTBEHHBIE CY)XICHHMS U OLEHKH; OTJIMYAeT (PAKThl OT MHEHMH,
UHTEPIIPETAlUNA, OLIGHOK U T.JA. B PACCYXKIEHHUSAX JAPYTUX
YYaCTHUKOB JEATEIbHOCTH;

VYK-1.4 paccmarpuBaeT U IpeajgaraeT BO3MOXKHBIE BapUaHTBH]
peleHUs MOCTaBIEHHOW 3ajaud, OLICHUBas NPaKTUYECKHUX|
[OCJIEACTBUI BO3MOKHBIX PELICHUH [TOCTABJICHHBIX 33]a4

TpynoeMKocTs, 3.€./ uac
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DopMBI OTYETHOCTH (B T.4.
0 CEMECTPY)

3aueT ¢ omeHKoH B - 1 cemecTp




