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HEJN OCBOEHUSA JUCIIAIIJIMHBI

I_Ie.m, N3YUCHUA NUCHUIIIIMHBI «XHUMHUS» COCTOUT B OBJIaJCHHUHU CUCTCMHBIMHU 3HAHHUAMU O (I)I/ISI/IKO-
XUMHYISCKOM CYIHIHOCTH U ME€XaHU3MaX XUMHNYCCKUX MPOUCCCOB, MPOUCXOAAIINX B OPTaHU3ME YCJIOBCKA.

3agayu AUCHMILINHBI:

1. OszHakomiieHHE OOydYarOIUXCS C NPUHIMIIAMH OpPraHM3alUMU W pabOThl B XHUMHYECKOM
nabopaTopuu;

2. O3HakoMIIeHHE OOYYaIOUIMXCS ¢ MEPOIPUATUSAMH IO OXpaHE TPyAa M TEXHUKE 0€301MacHOCTH
B XHMUYECKOW J1abopaTOpUM, C OCYIIECTBIEHHEM KOHTpPOJISI 3a COOJIOJEHHEM U oOecriedeHHeM
9KOJIOTHYECKOM 0€30MacHOCTH MpH padoTe C peakTUBAMU;

3. @®opMupoBaHue y OOyYarOUIUXCs TPEICTABICHUA O (DU3UKO-XMMHUYECKHUX aCMEKTax Kak O
BOXHEHUIINX OMOXMMMUYECKUX Mpolleccax M pa3iIMyHbIX BUJAaX TOMEOCTa3a B OPraHU3Me: TEOPEeTHUECKUe
OCHOBBI OMO3HEPTeTUKH, (PaKTOPHI, BIUAIOIINE HA CMEILIEHUE PAaBHOBECUS] OMOXUMUYECKUX MPOLIECCOB;

4. WM3ydeHue oOyyarOIIMMHUCS CBOMCTB BEIIECTB OPraHUYECKON M HEOPraHMYECKOW MPHUPOJIbI;
CBOMCTB pacTBOPOB, pAa3JIMYHBIX BUJOB PABHOBECUM XUMHYECKHX pPEaKUMd M  MPOLECCOB
KHU3HEJEATSTbHOCTH; MEXaHU3MOB JEHCTBHUs Oy(EepHBIX CUCTEM OpraHu3Ma, UX B3aUMOCBS3b U POJb B
MOAJEP>KaHUU KUCIOTHO-OCHOBHOTO TOMEOCTA3a;

5. W3ydenue o0yyaromuMuUCs 3aKOHOMEPHOCTEN MPOTeKaHHs (PU3UKO-XMMHUYECKHX MPOLIECCOB B
KUBBIX CHCTEMax C TOYKM 3pEHHUS HUX KOHKYPEHIIMM, BO3HUKAIOIIEH B pE3yJbTaTe COBMEIICHUS
PaBHOBECHI pa3HBIX TUIIOB; POJIM OMOTEHHBIX 3JIEMEHTOB U UX COCTMHEHUHN B KMBBIX CUCTEMAX; (PU3UKO-
XUMHUYECKUX OCHOB IOBEPXHOCTHBIX SBJIEHUN U ()aKTOPOB, BIUSIOLUIMX HAa CBOOOJHYIO MOBEPXHOCTHYIO
SHEpPIur0; OCOOCHHOCTEH ajcopOLMM Ha pa3IMyHBIX TpaHMLAX pasfenoB ¢a3; 0coOeHHOCTEeH
(bM3MKOXUMUM TUCIIEPCHBIX CUCTEM U PACTBOPOB OMOMOIMMEPOB;

6. ®opmupoBaHue y 00y4aroIuXcs HaBbIKOB U3yUCHHs HAYYHOH XUMHUECKOW JIUTEPaTyphl;

7. ®opMupoBaHue y 00yUarOMIMXCSI YMEHUHN JUIsl pelieHus MPOOJEMHBIX U CUTYallMOHHBIX 33]1a4;

8. @dopmupoBaHHE Yy OOYyYalOIUXCA NPAKTUYECKUX YMEHMH IIOCTAHOBKM U BBIIOJHEHHUS
9KCIIEPUMEHTAIILHOU PaboThlI.

2. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. lucuurumHa «XUMHESD OTHOCUTCS K o0si3aTenbHON yacTu biioka 1 lucuummaer (MOIyH) U
HMEET TECHYIO CBSA3b C APYTMMH JUCLUILUIMHAMM.

2.2. B Tabnuie nmpuBeneHbl MPEIIECTBYIONIUE U MOCIEIYIONINe TUCIUIUIHHBI, HAlIPaBlIeHHbIE HA
(hopMUpOBaHHE KOMIIETSHIIMI TUCITUTUIMHBI B COOTBETCTBUHU ¢ MaTpulieit kommerenuuii OI1.
IIpexmecTByomue 1 nocjaeaywuue TMCHUILINHBI,
HanpasBJieHHbIe HA ()OPMUPOBAHHE KOMIIETeHI Ui

Ne i/t [IpenmecTByromuye TUCIUIIITUHBL [Tocnemyromme TUCIUTIITAHBI

1 Omnupaercs Ha 3HAHHS, YMEHHS  HABBIKH, brooprannyeckas XuMust
c(OpMHUPOBAHHBIC JUCIUILTMHAME MPEIBIAYIIETO
YPOBHSI 00pa30BaHMs




3. HIJIAHUPYEMBIE PE3YJIBTATbI OBYYEHUSA

[Tnaampyemble pe3ynbTaThl OCBOCHHUs oOpa3oBarenbHOM mporpammbr (OIl) — kommeTeHIHH
o0ydJaronmxcs onpeAesitoTcs TpeOoBaHUsAMHU cTaHAapTa nmo cnenuanbHoctu 31.05.01 JleuebHoe neno u

(hopMHUPYIOTCS B COOTBETCTBUU C MaTpulieit kommereHiuii OI1

HanmeHnoBanme
Ne | Homep/unaexc
Wi | KoMmeTeRmuH KOMIleTeHIIUH (WJIH NHaukaTopsbl J0CTHXKEHUS] KOMIIETEHIIUN
ee 4YaCTH)

1 2 3 4

1. | VK-1 Cnocoben VYK — 1.1. 3Haer Teopuio CUCTEMHOTO MOAXO0AA;
OCYILECTBIISATh MOCJIEIOBATEIbHOCTh u TpeOoBaHUS K
KPUTHYECKHUI OCYILECTBIICHUIO TIOMCKOBOM M aHAJIUTHYECKOU
aHaau3 JeATENbHOCTH ISl PEIICHHMS] IOCTaBJIEHHBIX
pOOJIEMHBIX 3a1a4
CUTyauui Ha | YK — 1.2. BeiziengeT sTamnbl peuieHus U JeUCTBUs
OCHOBE CHCTEMHOTO | [0 PEIICHHIO 3aJa4d; HAXOJWTh, KPUTHUYECKHU
noaxoaa, aHAIM3UpPYeT W  BbIOMpaeT wuHpOpMaIHIO,
BEIPa0aTHIBATh HEOOXOJAMMYIO ISl pEUICHUs IOCTaBJICHHOMN
CTpaTeruto 3a/1a4d; paccMaTpUBAECT PA3JIUYHbIC BAPUAHTHI
JEHCTBHAN pelIeHus 3a1a4u

YK - 1.3. Opu  aHalM3e MPOOIIEMHBIX

CUTYaIlMil OIICHUBAET NPEUMYILECTBA U PUCKH,

IpPaMOTHO, JIOTUYHO, apryMEeHTHPOBAHO

dbopmynupyer

COOCTBEHHBIC CYXKACHUS M OLIEHKU; OTIMYAeT

(dbakThl OT MHEHUW, MHTEPIPETALIUNA, OLICHOK U

T.J. B PacCyXIEHHUSAX JPYTHUX YYaCTHUKOB

JIeSITEJIbHOCTH;

VK-1.4 paccMaTpuBaeT u npejiaraeT
BO3MOXKHBIE BapUaHThl PEHICHUSI MOCTaBICHHOMN
3a/la4yM, OICHHBAs MPAKTUYECKUX MOCIIEICTBUI
BO3MOYKHBIX PEIlICHU MMOCTABJIECHHBIX 3a]a4




4. CTPYKTYPA U COAEP’KAHUE JUCIUITJINHBI

4.1. OFbEM JUCHUNJIMHBI U BUIbl YYUEBHOM PABOTHI

Buj yueOHoit padoThI Bcero yacos Cemectp
Ne 1
4acoB
1 2 3

AyauTOpHAasi KOHTAKTHasi padoTa (Bcero) 80 80

B ToMm uucrne:

Jlexumum (JI) 32 32

[Tpaktrueckue 3ansatus (I13), Cemunapsi (C),

B TOM YHCJIe, TPAKTHYECKas MOATOTOBKA

JlabopaTtopHsbie padoTsr (JIP) 48 48

B Tom umcne, mpakTUdecKas MoAroTOBKa

KonTrakTHast BHeayauTopHas padora 1,5 1,5

B TOM YHUCJIC: UHINBUAYATbHBIC ¥ TPYIITIOBBIC

KOHCYJIbTaIlU! 1,5 1,5

CamocrosiTesibHas padora o0yuarwuerocs (CPO) 26 26

(Bcero)

Koumponvnasa paboma 6 6

Iloozomosexka x sauamusm (J13) 6 6

Iloocomoska k mexywemy kowmponro (IITK)) 4 4

Iloozomoska xk npomescymounomy kowmporio (I111K)) 6 6

Paboma c knusicHvlMu u 21eKmpoHHLIMU 4 4

UCTNOYHUKAMU

IIpomexyTounas 3auer c oueHkoit (3a0) 3a0 3a0

aTrecranus IIpuem 3au., uac. 0,5 0,5

CPO, uac. - -
HUTOI'O: Odmas 4acoB 108 108
TPYAOEMKOCTh 3au. el 3 3




4.2. COAEPKAHME JUCHUIIJINHbBI

4.2.1. Paznessl (TeMbl) JMCHUILIMHBI, BUbI 1eSITeIbHOCTH H (JOPMBI KOHTPOJIA

Ne
n/n

Ne
cem
ecT

pa

Homep n HaumeHOBaHMe pa3aesia
(TeMbl) TUCHUILTUHBI

Bujabl nesiTe/iIbHOCTH, BKIIOYAS
CaMOCTOSITEJIbHYI0 PadoTy
CTYAE€HTOB
(B yacax)

J JIP | TI3 | CP | Bcero

DopMbI
TeKyLIero
KOHTPOJIA

yCIeBaemMocT
"

3

9

1. Ilens u 3amaun kypca. Beenaenue B
0O0IIYI0 XUMUIO

CAPO
3JIP
KuP
TECT

2. PactBOpbI

CAPO
3JIP
KuP
TECT

3. OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHUX TIPOIIECCOB

CAPO
3JIP
KuP
TECT

4.PaBHOBecHs B pacTBOpax
IIEKTPOJIUTOB

CAPO
3JIP
KuP
TECT

5.Ctpoenue BeulecTBa. buorennsie
AJIEMEHTHI

CAPO
3JIP
KuP
TECT

6. OCHOBBI 2JIEKTPOXUMUU

CAPO
3JIP
KuP
TECT

7. PU3NKO-XUMHUSI IOBEPXHOCTHBIX
SBJICHUH B ()YHKIIMOHUPOBAHUH KUBBIX
cUCTEM

CAPO
3JIP
KuP
TECT

8. ®U3NKO-XUMUS IUCIIEPCHBIX CUCTEM B
(YHKIIMOHUPOBAHUU KUBBIX CUCTEM

CAPO
3JIP
KaP
TECT

9. bronornyecku akTUBHBIE
BBICOKOMOJIEKYJISIPHBIC BEIIECTBA

CAPO
3JIP
KaP
TECT

BueayauropHast KOHTakTHas paboTa

1,5

WHIWUBUIY b
HBIC U
IpyHIoOBbIE
KOHCYJIbTaIlU




HpOMe)KyTO'{Haﬂ aTrrecranus

0,5 |3a0

HUTOI1oO

32 | 48 26 108

4.2.2. JlekiIUOHHBIN KypC

TePMOAMHAMHUKHU. BHyTpeHHss sHeprus. Pabora u
TEIIoTa Kak (opmbl Tiepenayn SHEpPruu. THIbl
TEPMOJAMHAMHUYECKUX CHCTeM U mpoieccoB. [lepBoe
Hayajao TEPMOJMHAMHUKHU. DHTanbnus. CTaHaapTHbIC
SHTAJIBIIUK O0pa30BaHUA XMMHUYECKUX COECIUHEHUH.
3akon ['ecca u ero cnenctBus. TepMoxumuyeckue
ypaBHEHUs U pacueThl. [I[pumeHeHne nepBoro Hauana
TEPMOJIMHAMUKHU K OMOCUCTEMAM.

Btopoe nHawamo TtepmomuHamMuku. OOpatuMmbie H
HeoOpaTHMblE B TEPMOJMHAMUYECKOM  CMBICTIE
MPOIIECCHI. DHTponHs. DHeprus ['u60ca.
[IporHo3upoBanue HarpaBiI€HUs CaMOIPOU3BOJIBHO
MPOTEKAIOIIUX MPOLIECCOB B H30JMPOBAHHOW U
3aKpbITOM  cucTeMax. Poiap  SHTAIBNUMKWHOTO U
SHTporuiHOTO (akrtopoB. CraHmapTHas dHEPTUA
I'u66ca 0Opa3oBaHUsT XUMHUECKUX COSTUHECHHIA.
TepMoannamMuyeckue yCIIOBUS XUMHYECKOT0

Ne | HaumenoBanue | Hammenon Beer

n/ | pasaesia ydeOHOH | aHUe TeMbl Conep:kaHue JeKunu qz:)co

n AUCHHUIINHBI JIeKIUH B

1 2 3 4 5
Cemectp 1

1. Ilenr 1 3amaun Brenenue B | BBenenue B o0mryto xumuto. CriocoObl BBIPKEHHS 2
Kypca. BBenenue | XuMuUIo KOHIIEHTpaLU pacTBOpOB. PactBOpuUMOCTS.

B OOIIYI0 XUMHUIO. TepmonnHamuka u MEXaHU3M MIPOLIECCOB
pacTBOpeHus. 3aBUCHMOCTb PAaCTBOPUMOCTH BEILLIECTB
B BOJE OT COOTHOIICHHUA THAPOPUIBHBIX U
ruIpoOOHBIX CBOMCTB, BIMSHUE BHEIIHUX YCIOBHM
Ha PaCTBOPUMOCTb.
2. | PactBOpbL. Komnuratu | KomnmuratuBHbIE cBOMCTBa pa30aBiIeHHBIX PACTBOPOB 2
BHBIE HE3JIEKTPOJIUTOB. 3aKoHbl Paynsa u cimenctBus u3
CBOMCTBA Hux. JlaBnenue nmapa Hax  pactBopoM. [loHmxeHue
pacTBOpPOB | TEMIIEpaTypbl 3aMEp3aHHsl pacTBOpa, IMOBBILIECHUE
TEMIIEPATYPbI KUIIEHUS pacTBopa. Ocmoc.
OcMotnueckoe narinenue. 3akon Baut-I'odda. Poms
ocMoca B OMOJIOrMYecKHX cucreMax. I umno-, runep- u
M30TOHUYECKUE pacTBOphl. IloHaTus o0 uzooCcMuUU
(anmekTponuTHOM  romeocrtasze). [lmasmonusz wu
LIUTOJIU3.

3. | OcHOBHBIE Onementsl | [IpenMer M MeToAbl XMMHUYECKOM TEPMOJUHAMUKH. 2
3aKOHOMEPHOCTH | XUMHUYECKOo | B3auMocBs3b Mexay mpoiieccaMu oOMeHa BEIIeCTB U
MIPOTEKAHUS i SHEPruM B OpraHu3Me. XuMu4ecKas TEpMOJUHAMMKA
XUMUYECKHUX TEpMOJUHA | KAK  TeOopeThdyeckas  OCHOBa  OHMODPHEPIeTHKH.
IIPOLIECCOB MUKH OcCHOBHbIE MOHATUS M ONPEICIECHUS XMMHUYECKOUN




paBHOBecus. KoHcraHTa paBHOBecus. YpaBHEHHE
M30TEPMBbI XUMUYECKOH PEAKIIHH.

Oco0OeHHOCTH  TEPMOAMHAMHUKH  OHUOJIOTHUYECKUX
CHCTEM. OK33PTOHHYECKHE H  OSHAIPTOHHYECCKHE
npotiecchl. [IpHHINIT YHEPTETHUECKOTO COMPSIKCHHUSL.

CxkopocTthb
XUMHUYECKO
W peakuuu
1 GaxKTopshl,
BITUSIIOLIUE
Ha
CKOPOCTh
peakiumn

[IpenMeTr ©  OCHOBHBIE TMOHSATUS XMUMHYECKOMN
KMHETUKUA. XUMUYECKasi KMHETUKAa KaK OCHOBa MJif
W3YYEeHHSI CKOPOCTEH U MEXaHU3MOB OMOXMMHUYECKUX
nporeccoB. Kunernueckas kiaccuukamnus peakiuu.
Peakuuu mnpocthie W clOXHBIE (TapauieTbHbIE,
rocJjeoBarenbHbie). ['OMOreHHbIE U TeTepOreHHbIC
peakuun. MonekynsapHocTh peakiuu. CKOpOCTb
peaKInu, Cpe/lHsAsI CKOPOCTh PEaKIMH B HMHTEpBAJE,
HCTUHHAs CKOPOCTb.

3aBUCUMOCTb CKOPOCTH PEAKIMH OT KOHIIEHTpPALIUH.
3akoH JeilcTBUA Macc. KoHcTaHTa CKOpPOCTHM M
nopsiiok  peakiuu.  KuHeTrnueckne  ypaBHEHUS
peaKkuuii MepBOro, BTOPOro MOpsAKa. 3aBUCUMOCTH
CKOPOCTH peakuuu oT teMieparypsl. [Ipasuino Banr-
l'odpda. TemmepaTypHbiii KOADPHUIIMEHT CKOpPOCTH
peakiuu U ero OCOOCHHOCTH il OMOXUMHYECKHX
MPOIIECCOB. DHEPTeTHYECKUil TpOoHiIb peakiuu.
VpaBHenue AppeHuyca. DHEpPrusi  aKTUBAILUH.
[TonsiTue 0 TeOpUM aKTUBHBIX COYAAPEHUN U TEOPUU
MIEPEXOIHOTO COCTOSIHMSI.

XUMHAYECKO
€
paBHOBECHE

Kuneruka reTePOreHHBIX IIPOLIECCOB, ee
ocoOeHHOCTH. [loHATHE O JTUMHUTHPYIOIICH CTaauu
npornecca. Karanutuueckue peakiuu. ' oMOreHHbIN 1
TeTepPOreHHBI KaTaln3. DHEPreTMYecKuil npoduib
KaTaJIUTHYECKOMI peaKkIuu. OcobennocTH
KaTaJIUTUYECKOU AKTUBHOCTH (hepMeHTOB.
Xumuyeckoe paBHOBecue. KoHcTaHTa paBHOBECHS.
Cmemenne pasHoBecus. llpunnun Jle Illaranse.
CBsI3b KOHCTAHTHI paBHOBeCHs ¢ dHepruei ['mooca.

PaBHOBecus B
pacTBopax
3JIEKTPOJIUTOB

PactBops!
JIEKTPOJIUT
OB

PactBopbl  3AEKTPOSUTOB.  DIEKTPOIUTHUYECKAS
quccormanus. Crenenp aucconuanuu. CUIbHbIE U
cnabbie snexktposuthl. KomnuraruBHble CBOMCTBa
pa3baBiIeHHbIX pacTBOpOB AIEKTPOJIUTOB.
N3oronnueckuii kodpdunment. PacTBopbl ciiaObix
anekTpoauToB. KoHcraHTa aucconmanuu. 3aKoH
paz6aBinenust OctBanmpaa. PacTBOpBI  CHIIBHBIX
3JeKTpoauToB. MoHHas cuia pacTBopa. AKTUBHOCTh
u KOA(QPHUIHEHT aKTUBHOCTH MOHOB.
[IpoTonuTtuyeckass Teopuss pacTBOpoB bpeHcrena,
aJIeKTpoHHas Teopusi JIbtouca.

Turnbl
MPOTOJINTH
YECKUX
paBHOBECHIA

DnexTpoiauTHyeckas — aucconuanus — Boabl, pH
pactBopoB. Pacuer pH pacTBOpoB CHIBHBIX U
cnabpIx snekrponuToB. ['maponus coneii. Koncranra
u creneHs ruaponusa. Pacuer pH pactBopoB conen
npu ruaponuse. Ponp peaknuii  ruaponusza B
OMOXMMHYECKUX TPOIIECCax.
PaBHOBecue B cucTeMe

0CaJOK - PacTBOp




ANEKTPOJIHTA. [IpousBeneHne  pacTBOPUMOCTH.
VYcnoBus 00pa3oBaHUsS W PACTBOPSHHUS OCAIKOB.
Peaknmu, nexamme B OCHOBE  00Opa3oBaHUS
OpPTaHHYECKOTO BEIIIECTBA KOCTHO#M TKaHU
rugpokcuadocdara  Kamplusa.  3aMelleHHe B
ruapokcuadocdare Kamplus THIPOKCUI-WOHOB Ha
HMOHBI (DTOpa, HOHOB KaJIbI[1sl HA HOHBI CTPOHILIMS.

bydepnbie
pPacTBOPHI

bydepnbie  pactBopel, MexaHuzM  OydepHoro
neiictBusi. Pacuer pH  OydepHbix  pacTBOpOB.
BydepHbie cucTembl )KUBBIX OpraHu3MoB. bydepHbie
CHCTEMBI KpOBH: THApoKapOoHaTHas, ¢ocdaTHas,
reMOTJIOOMHOBAs,  TpoTenHoBas.  [loHsTHe O
KHCJIOTHO-OCHOBHOM I'OME0CTa3€ OpraHu3Ma.

Ctpoenue
BCIICCTBA.
buorennnie
DJICMCHTBI

Crpoenue
aToma u
nepuoanye
cKast
cuctema

KBaHTOBO-MeXaHMUeCcKass MOJCIb aTOMa.
Pacnipenenenue 351eKTpOHOB B aTOME 110
SHEPreTUYECKUM COCTOSHMUAM. KBaHTOBBIC UncCIa.
Atomuble opOutanu. IlpuHIMI HAaUMEHbIIEH
sHepruu. [Ipunmun [aynu. [IpaBuio XyHna.
OnexTpoHHbie hopmyisl aToMOB. OCHOBHOE H
BO30YKJICHHOE COCTOSTHHE aTOMa.

[lepronnueckuii 3aKOH M MNEPUOJMYECKAs CHCTEMA
JA.M.MenpaeneeBa B CBETE KBAaHTOBO-MEXaHHMYCCKOM
TEOPUH  CTPOCHHUS aTOMOB. [lepuoanueckoe
H3MEHEHME CBOMCTB DJIEMEHTOB M HUX COCIWHEHHI
(pHEeprusi MOHU3AIMHU, CPOJACTBO K DJIEKTPOHY,
AJIEKTPOOTPHUIIATEIBHOCTh PAJIUYChl aTOMOB). S-, P-,
d- u f-010KM >JIEMEHTOB.

XuMuyecka
s1 CBA3D

XuMHueckasi  CBS3b. OcHOBHBIE  BUABI U
XapaKTepUCTUKU XUMHUYECKOUN cBsi3u. CoBpeMEHHbIE
TEOpUH KOBAJEHTHOW cBs3u. HampasneHHOCTH
KOBAJICHTHOM  CBsi3u. [ 'mOpmamsanusi  aTOMHBIX
opb6uraneii. [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJI.
JIOHOpHO-aKIENTOPHBIA ~ MEeXaHu3M  00pa3oBaHUS
KOBAQJIEHTHOU CBs3H. [10MspHOCTD CBA3M, TUIIONBHBIN
MOMEHT CBs34. [1ospHBIE U HETIOJISPHBIE MOJIEKYJIBI.
Bonoponnas CBS3b. MexMoneKyIsipHbIe
B3aUMOJCHCTBUS.

XUMHUECKasi CBA3b B KOMIUIEKCHBIX COEIMHEHUSIX.

Xumus
KOOpIMHAIl
MOHHBIX
COEeIUHEHH

v

n

KoMIuiekcHbIe  COeMHEHUs, WX CTPOCHHE U
OCHOBHBIE XapaKTePUCTHUKHU. Knaccudukanus
KOMIUIEKCHBIX COEIMHEHMUIA. Howmenxknarypa
KOMIUIEKCHBIX COeIMHEHUH. Crpoenue
KOOPIUHAIIMOHHOM chepsl KOMIUTEKCHBIX
COEIMHEHMI: KOMIUIEKCOOOpa3oBaTenb, JIUTaH/BbI,
JOHOPHBIE ~ aTOMBbI  JIMTAHJIOB,  JIGHTAaTHOCTb,
KOOPJIUHAIIMOHHOE 4HCIIO, reoMeTpus
KOOPJIUHAIIMOHHOW c(ephl; BHENIHeC(EepHBIC HOHBI;
YCTOWYMBOCTh  KOMIUIGKCHBIX ~ COCIMHEHUN B
pacTBOpax, KOHCTaHTBl YCTOMYMBOCTH M KOHCTAHTBI

HECTONKOCTH; (hakTopHI, BJIUSIOIIINIE Ha
YCTOMYUBOCTh KOMIIJIEKCHBIX COEIMHEHUN B
pacTBOpax: TeMIIepaTypa, XeJIaTHBIN u




MaKpOLUKINYECKUH 3()(EKThI, 3apsa LEeHTPaTbHOTO
HMOHA-KOMILIEKCO0Opa3oBares, Teopus
KOOPAMHALIMOHHOM XUMHUYECKOM CBSI3M, 3HAUYCHUE
KOMIUIEKCHBIX COEIUHEHUH B OHOXMUMHH KJIETKHU;
OMOHEOpraHNYECKast XHUMHSL.

buorenHble 351eMEHTHI - MAKPO- U MUKPO3JIEMEHTHI,
AJIEMEHTHI — OPTaHOT€HBI, METAJLIBI KU3HHU.
buonoruueckast ponb HaTpusi, Kajus, KalblMs,
MarHusi, 0opa, yriaepoja, KpeMHus, a3ora pocdopa,
cepwl, KHciIoponaa, propa, Xjiopa, 6poma, Hoxa.
[Ipumenenue s-, p- SIEMEHTOB B MEUIIMHE.
buonoruueckast posnb d- 3eMEHTOB XKele3a, MeH,
KoOasibTa, MONMO/IeHa, BaHA WS, MapraHIla, IMHKa,
cepebpa, 30510Ta. TOKCUYHOCTH PTYTH, KaIMus,
COEJIMHEHMI XpoMma.

OCHOBEI
DIIEKTPOXUMUU

OBP

OKHCITUTENIEHO-BOCCTAHOBUTEITLHBIC (pemoxc)
IpOLCCCHhI, OKHCIIUTCIIN u BOCCTAHOBUTCIIN.
OxucnuTenbHO- BoccTaHoBUTENbHBIE (OB) cuctemsl
U CTAaHAAPTHBIC OKUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIC
(peIoKC) MOTEHIIHAITEL.

OCHOBBI
AEKTPOXHU
MUH

VYpasuenune Hepucra-Ilerepca. BausiHue pas3inyuHbIX
(hakTOpOB Ha BEJIMYUHY PEIOKC-TIOTEHIHAA.
CrannapTHbIil OUOJIOTUYECKUI MOTECHIIHAI.
[Iporuo3upoBanue caMONpPOU3BOJIIBHOTO MPOTEKAHUS
OB mnpouecca 1o BeJIMYMHAM PEJOKC-TIOTEHIIMAIIOB.
OJIC xuMHUUYeCKON peaKIuu.

B3anmocBsa3zp Mexnay sHeprueir ['mboca u DJIC.
Juddy3HbIil 1 MEMOpaHHBIN MOTEHITUATIBI U UX POJIb
B TCHEPUPOBAHUU OUMODIIEKTPUYECKHUX TOTEHIHAIIOB.
OHepreTuka NacCUBHOIO M AKTUBHOT'O TPAHCIIOPTA.

DUBUKO-XUMHS
MOBEPXHOCTHBIX
SIBJICHUM B
(byHKIIMOHUPOBAH
WU JKUBBIX CHCTEM

®duzuko-
XHMHS
IMOBEPXHOCT
HBIX
SIBJICHUIN

AZnCOpOIIIOHHBIE paBHOBECHS M TPOIECCHl  Ha
MOJIBUYKHBIX TpaHuIax paszena das. [loBepxHOCTHAs
sHeprus ['nbGbca W TOBEPXHOCTHOE HATSHKECHUE.
Ancopbuus. YpaBuenue ['mb06ca. IloBepxHOCTHO-
aKTHUBHBIE M IOBEPXHOCTHO-HEAKTHUBHBIC BEILECTBA.
V3MeHeHre  TOBEPXHOCTHOW  AKTUBHOCTH B
TOMOJIOTHUECKUX  psanax  (mpaBwio  TpayoGe).
Nzotepma ancopOrun. OpueHTanus MOJCKYJT B
MMOBEPXHOCTHOM CJIO€ U CTPYKTypa OMOMEeMOpaH.
ACOpOIMOHHBIC pABHOBECHS Ha HETIOIBIIKHBIX
rpaHunax pasaena as. Guszndeckas aacopOuus u
xemocopOIus. AfcopOIus Ta30B Ha TBEPABIX TEIIaXx.
Ancop6uust U3 pacTBOpoB. Y paBHeHue Jlenrmropa.
3aBHCUMOCTh BEJTUYMHBI 4JICOPOIIMH OT PA3ITUIHBIX
¢akTopoB. [IpaBuiio BEIpaBHUBAHUS MOJISAPHOCTEH.
N3buparenpHas agcopOIius. 3Ha4eHHE
a/ICOPOIIMOHHBIX POIIECCOB JIIS
KHU3HEEATSILHOCTH. DU3UKO-XUMHUIECKIE OCHOBBI
a7copOIMOHHON Tepanuu, reMocopOIuHy,
MPUMEHEHHSI B MEIUITUHE HOHHUTOB.

duznko-xumMusa
JHUCIIEPCHBIX

JucnepcHsl
€ CUCTEMBbI

Knaccudukanus 1ucepcHbIX CUCTEM.
Knaccudukanus 1ucnepcHblX CUCTEM IO CTENIEHU
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CUCTEM B
(byHKIIMOHUPOBAH
WU )KUBBIX CUCTEM

JUCTIEPCHOCTH; 110 arperaTHOMY COCTOSIHUIO; 110 CUJIE
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS MEXTY
JHCTIepCHOM (ha3oit U AUCTIEPCHOHHOM CpeIoi.
[Ipuponaa KOITONIHOTO COCTOSIHUSL.

[Tonydyenue 1 cBOMCTBA TUCIEPCHBIX CUCTEM.
[Tonydyenue cycrieH3uid, SMyJIbCHI, KOJUIOUTHBIX
pactBOpoB. [(nanus, anekTpoauanuns,
ynbTpaduibTpaus. MonekyaspHO-KHHETHUECKHEe
CBOMCTBA KOJIJIOUTHO-TUCTIEPCHBIX CUCTEM:
OpOoyHOBCKOE JABMKEHHUE, TU(PYy3HsI, OCMOTHUECKOE
JaBJICHUE, CEAMMEHTAIlMOHHOE PAaBHOBECHE.
OnTuyeckne CBOMCTBA: paccenBaHue cBeTa (3aKoH
Panest). DnexkTpoknHEeTHYECKHE CBOMCTBA!
31eKTpodope3 U IEKTPOOCMOC; TOTEHIINAI TEUECHUS
U noTeHIMan ceauMmenTanuu. CTpoeHue JBOHHOTO
BJIEKTPUYECKOTO CJIOSA. DIEKTPOKMHETUYECKUI
MOTEHIMA U €T0 3aBUCUMOCTb OT PA3IUYHbIX
(hakTOpoB.

YcroitunBo
CTh
JTUCTIEPCHBI
X CHCTEM

Y CTONYMBOCTB TUCIIEPCHBIX CUCTEM.
CennMeHTAIIMOHHAS, arperaTuBHAs U
KOHJICHCAlMOHHAS! yCTOMYUBOCTD JINO30JIEH.
@aKTOpBbl, BIUSIOIIAE HA YCTOUYUBOCTH JTMO30JIEH.
Koarynsiius. [lopor koarynisiiiuu v €ro onpejesneHue,
npaswio lynsne-I"apau, sBiaeHre MPUBBIKAHUS.
B3anmMHuas xoarymsanus. [Tonstue o COBpeMeHHBIX
Teopusx koaryssinuu. Kommonanas 3ammra u
MenTU3anus.

Konnoungusie IIAB; Onoyiornuecku BaxkHEIS
koJutousiabie IIAB (Mbu1a, 1eTEepreHTsl, )KeTuHbIe
KHCJIOTHI). Murniemiooopa3oBanue B pactBopax [TAB.
OrnpezesieHne KPUTUUECKOW KOHIICHTPALUU
MHULEI000pa3oBanus. JINTOCOMBI.

HUTOI'O yacoB B cemecTpe:

32
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4.2.3. JIabopaTOopHbIi NPAKTHKYM

HaumenoBanue
pa3nesia yueOHoi
AMCHMILINHBI

HaunmenoBaHue
JadopaTopHoii
padoThl

Coaep:xanue 1adopaTopHoOM
padoThbI

Bcero
yacoB

2

3

Cemectp 1

[lenb 1 3a7aum Kypcea.

BBenenue B o011yto
XUMHUIO

OCHOBHBIE ITOHATUA
XUMHUHA

Texnuka 6e3onacHoctu. Hynesast
KOHTpOJIbHas paboTa. Pemenue
3a7a4d Ha OTpeIeTICHHEe KOJIMIeCTBA
BEIIECTBA, SKBUBAJICHTA, PACYETHI IO
XUMHYECKUM ypaBHEHUSAM. CriocOOBI
BBIPKEHUS COJCPIKAHUS
PacTBOPEHHOTO BEIIECTBA B
pacTBope.

PacTtBopHI

[IpuroroBnenue
pacTBopa XJjopuaa
HaTpus C 3aJJaHHOU
KOHILIEHTpaLHUEH.

JlaGopaTtopnas padora Nel.
[IpuroroBnenue pacTBopa xjopuaa
HATpHUs C 3aJITaHHOM KOHIEHTpAIIUEH.
Konnurarususie cBoiicTBa
pactBopoB. OcMoc. OcMoTHYECKOE
nasiaeHue. Iloamxkenue u
TOBBIIICHUE TEMIEPATYP KUTICHUS U
3amep3aHusi pacTBOpoB. Pelenue
3a/1a4.

OCHOBHBIE
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHYECKHUX
MIPOIECCOB

Onpenenenue
SHTAJIBITNU
HEWTpaln3aluu

JlaGopaTopHas paGora Ne2.
OnpeneneHre HTaIbIUNA
HEUTpaIU3allH.

DOHTanbnus 00pa3oBaHUs U CTOPAHUSA
BELIECTB. Briuncienne sHTanbnui
XUMHYECKUX PEAKIUi. DHTPOIHS.
Brrurcnenue u3mMeHeHus CBOOOTHOM
sueprun ['u66ca. [IpornosupoBanue
HaIpaBJIEHUN CaMOIIPOU3BOJIBHBIX
MIPOLIECCOB.

CkopocTh
XUMHUYECKOH
peakiuu

JlabopaTopHas paGora Ne3.
CKOpOCTh XMMHUYECKOMN peaKkilvu.
@DakTOopsl, BIUAIOIIHAE HA CKOPOCTh
peaxuuu.

3a1auM Ha ONPEEIIEHNE CKOPOCTH
peakuuii, 3HepTur akTUBaLUHY,
MOPSAJIKA PEAKLIIH.

XUMHUYECKOE pAaBHOBECHE.
KoHcTanTa paBHOBECHS U €€ CBA3b C
sHepruent ['m66ca. Cmenienue
paBHoBecus. [Ipunuun Jle [larense-
bpayna.

PaBHOBecus B
pacTBopax
3IEKTPOIUTOB

Brraucnenus
pacTBOpPOB
CWIBHBIX U CIIa0BIX
3JIEKTPOJIUTOB.
I'maponus cosen.

pH

PacTBOpEI CIaOBIX U CHITBHBIX
anekTpoanuToB. Koncranra
JcCOManuy. 3aKoH pa30aBiIeHUs
OctBanpga. KnuciaoTel, 0OCHOBaHHS 110
bpéncreny.

Brruucnenus pH pacTBopoB
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CUJIBHBIX U CJIa6bIX BJIGKTPOJII/ITOB.
I'maponus coneil.

Nonneble, JlaGopaTtopnas paGora Ne4.

reTepOreHHbIC HonHble, TeTeporeHHbIe paBHOBECHSI.

paBHOBECHS I'ereporennbie paBHOBECHS.
Haceiiennsle pacTBopbl
MaJiopacTBOPUMBIX 3JIEKTPOIUTOB.
PaBHOBecue ocaok — pacTBop.
Pemenue 3a1ay Ha mpousBeieHNE
pPacTBOPUMOCTH

bydepHubie bydepnbie cuctembl. Mexanusm

CUCTEMBI Oydepnoro neiicteus. Pacuer pH
O0ydepHBIX pacTBOPOB. YpaBHECHUE
I'eanepcona-I'accenpbaxa. bydepnas
€MKOCTb.
JlaGopaTopHasi paGora NeS.
Bydepnbie pacTBOpEI.

KonTponbHas KonTtpouabnas pabora Nel

paboTa

CrtpoeHue BenecTs. Crpoenue artomoB | CtpoeHue atomoB. KBaHTOBBIE
buoreHnHble 31eMeHTHl | OMOTEHHBIX yycna. [[puHIunb 3an0THeHUS
AJIEMEHTOB AJIEKTPOHHBIX 000JI0YEK ATOMOB.

[lepronnueckoe U3MEHEHUE CBOMCTB
3JIEMEHTOB U UX COCAMHEHUN
(3Heprust HOHU3ALKHU, CPOJCTBO K
AJIEKTPOHY,
JIEKTPOOTPHULIATEILHOCTD, PaJnyChl
aTOMOB) B 3aBUCUMOCTH OT CTPOEHUS
JIEKTPOHHON 000J0YKH aToMa.
s-,p-,d- 1 f-0J10KHM 27IEMEHTOB.
buoreHHble 371€eMEHTBI - MAKpO- U
MHUKPOAJIEMEHTHI, JIEMEHTHI —
OpraHOTeHbI, METAJLJIbI )KU3HU.
Buonornveckass posib OMOTEHHBIX
JIEMEHTOB

XuUMH4YECKas CBA3b

OcHOBHBIE BUbI U XapaKTCPUCTHUKHU
XMMHYECKOH CBS3H.
[IpocTpancTBEHHOE CTpOEHUE
MOJIEKYI.

KommiekcHrie
COEeIMHEHUS

KominekcHbie coeqMHEHus.
PaBHOBecus B pacTBOpax
KOMILJIEKCHBIX COEIMHEHUI.

Y CTOMYMBOCTh KOMILIEKCHBIX
COCTUHEHUN.

JlabopaTopHas paGora Ne6.
KommnexkcHple coeTmHeHns

OCHOBBI
JJIEKTPOXUMUU

OBP

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE
(pemoKc) MpoLecchl, OKUCITUTETH 1
BOCCTaHOBUTENH. OKUCIUTENBHO-
BocctaHoBHTeNbHbIE (OB) cuctemsl u
CTaHJAPTHBIE OKUCIUTEIBHO-
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BOCCTAHOBUTEIbHBIE (PEIOKC)
noTeHIuansl. YpasHenue HepHcra-
[Terepca. Bnusinue paznuyHbIx
(hakTOpOB Ha BEIMYUHY PEIOKC-
MoTeHIMaja.

[Iporno3upoBanue
CaMONPOU3BOJIBHOTO npoTekanus OB
rpolecca Mo BeJIMYnHaM PeIOKC-
MOTEHIMAJIOB.

OCHOBBI OJIC XuMHUUYECKON peaKIuu. 2
IIEKTPOXUMUU Huddy3Hbiii 1 MeMOpaHHBII
MOTEHIIUAJIbI U UX POJIb B
TeHEPUPOBAHNHU OMOITEKTPUIECKUX
MOTEHIINAJIOB.
JlabopaTtopnas padora 7. OBP
DUBUKO-XUMHUS IToBepxHOCTHBIE Ancopbuus. YpaBuenue [ uo6ca. 2
MIOBEPXHOCTHBIX ABJICHUS [ToBepXHOCTHO-aKTUBHBIE U
SBIICHUY B MOBEPXHOCTHO-UHAKTUBHbIE
(bYHKIIMOHUPOBAHUHT BelecTna. M3orepma ancopOuuu.
JKUBBIX CUCTEM VYpaBuenue JIenrmropa.
3aBUCUMOCTh BEJTUUMHBI 1COPOIHU
OT pa3INYHBIX (AKTOPOB.
JlaGopaTopHas padora 8.
[TocTpoenue n3oTepmbl acopOuu
YKCYCHOM KHCIIOTBI
AKTUBHUPOBAHHBIM YTJIEM.
DU3HKO-XUMHUS JucnepcHsbie [TonyueHune u CBOMCTBA JUCIIEPCHBIX 4
JTUCTIEPCHBIX CUCTEM B | CUCTEMBI U UX cucteMm. CTpoeHue ABOMHOTO
($YHKIIMOHUPOBAHUHT CBOICTBa ANEKTPUYECKOTO CIIOS.
JKUBBIX CUCTEM Y CTOWYUBOCTD TUCTIEPCHBIX CUCTEM.
Crpoenne munennsl. Koarymsiuus.
JlaGopatopnas padora 9.
JucniepcHble CUCTEMBI U UX
CBOMCTBA.
buonornueckn KoHTtposbHas KonrtpoabHas padora 2. 2
AKTHBHBIE pabota
BBICOKOMOJICKYJISIPHBI 3ammura 1a00paTOPHBIX padoT
€ BEIIECTBA
HNUTOI'O yacoB B cemecTpe: 48
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4.3. CAMOCTOATEJIBHASA PABOTA

Ne HaumeHnoBaHue Ne n/m Buasi CPO Bceero
n/ pasnesa (TemMbl) 4acoB
n yueOHoit
JAMCHMILTNHBI
1 2 3 4 5
Cemectp 1
2 | PacTBOpHBI 2.1. [Toaroroska k CAPO, BbINOIHSAEMON Ha 3aHATUH 4
2.2. [ToaroroBka K BBITIOTHEHUIO U 3AIIUTE
J1a00PATOPHON PAOOTHI
2.3. Pemienne cutyaninoHHBIX 3a/1a4 IO TEME
2.4. KonTakTHas BHeayIuTopHas paboTa
3 | OcHOBHBIE 3.1. IToaroToBKa K BBHIIOJIHECHUIO U 3aIUTE 2
3aKOHOMEPHOCTH 1abopaTOpHON PabOTHI
pPOTEKaHUs 3.2. [ToaroToBka K TEOpUU AJI PEIICHUS] CUTYALIMOHHBIX
XUMHYECKHX 3a1a4
IIPOLIECCOB 3.3. KoHnTakTHas BHeaynuTopHas paboTa
4 | PaBHOBecud B 4.1. IToaroroBka K BBITOJIHEHUIO U 3aIUTE 2
pacTBopax J1a00paTOPHOM PaOOTHI
3JIEKTPOJIUTOB 4.2, IToaroroska xk CAPC, BeITOJTHIEMON Ha 3aHATHU
4.3. [ToaroroBka K KOHTPOJIBHOM padoTe 1
4.4. KoHTakTHas BHeayauTOpHas padoTa
5 | Crpoenue BemectBa. | 5.1. [ToaroToBka K 3amuTe J1a00paTOpHOU pabOThI 2
buorennsie sneMeHTHl | 5.2. M3yueHne TeopeTUYecKoro Kypca
5.3. IToaAroToBKa K KOMIIbIOTEPHOMY TECTUPOBAHHIO
6 | OcHOBBI 6.1. [ToaroToBka K BBITIOJTHEHUIO U 3AIIUTE 2
3JIEKTPOXUMHUH J1a00paTOpHON PabOTHI
6.2. IToaroroska k CAPC, BeImoIHIeMON Ha 3aHATHH
6.3. KonTakTHast BHeayAMTOpHAs paboTa
7 | OU3UKO-XUMUSI 7.1. IToaroroBka K BEITIOJTHEHHUIO U 3aIIUTE 6
MOBEPXHOCTHBIX Ja00paTOpHON PaOOTHI
SIBJICHUH B 7.2. [ToAroToBKa K TECTUPOBAHUIO
(GyHKIMOHMpPOBaHUM 7.3. M3yueHne TeopeTUYEeCKOro MaTepuaa
JKUBBIX CHUCTCM 7.4. KonTakTHas BHeayAMTOpHAs paboTa
8 | ®usuko-xuMus 8.1. [ToaAroToBka K BBITTOJIHEHUIO U 3aIUTE 4
JUCTIEPCHBIX CUCTEM B Ja00paTOpHOHN PabOTHI
($YHKIMOHUPOBAHUHT 8.2. [ToAroToBKa K TECTUPOBAHUIO
JKUBBIX CHCTEM 8.3. N3ydeHue TeopeTHyecKoro Marepuaa
8.4. KoHTtakTHas BHeayauTOpHas pabora
9 | buonoru4yecku 9.1. M3ydeHue TeOpeTHYECKOro MaTepuaia 4
akTuBHBIE BMC 9.2. IToaroToBka K KOHTPOJILHOI padoTe 2
9.3. KoHTakTHasi BHeayAuTOpHas padoTa
HroroBoe 3aHsTHE
HUTOI'O yacoB B cemecTpe: 26
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5. HIEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUSI JJ151
CAMOCTOSATEJBHOU PABOTBI OBYYAIOIIIUXCA ITO AUCHUIIVIMHE

5.1. MeToanueckue yKka3aHus JJ1s1 NOATOTOBKH 00YYAIOIIUXCH K JIEKIUOHHBIM 3aHATHAM

B Xxozme nexkuMOHHBIX 3aHATUH BECTH KOHCIEKTHpOBaHHME ydeOHoro marepuana. KenarenpHo
OCTaBUTh B Pa0OYMX KOHCIIEKTAX MOJIs, HA KOTOPBIX JeJIaTh IOMETKH U3 PEKOMEH/I0BaHHOI JINTEpaTyphl,
JOTIOJIHSAIOIIME MaTepua MPOCIyIIAHHOMN JIEKIMH, a TakKe MOJYepKHUBAIOIIMe OCOOyH Ba)XKHOCTh Te€X
WM UHBIX TEOPETUUECKHUX NOJIOKEHUH.

3anaBaTh MPENOAABATENI0 YTOUHSIOIMINE BOIPOCH] C LENbI0 YSICHEHHUSI TEOPETUUYECKUX MOJI0KEHUH,
paspellieHnsl CIOPHBIX CUTyauui. B Xoxe MOAroTOBKM K CEMHMHapaM HM3y4UTb OCHOBHYIO JINTEPATYDY,
O3HAaKOMHTHCSI C JIOTOJIHUTEIbHON JuTepaTypoil. Ilpyu 3ToM yuecTh pexkoMeHIaluu MpernojaBaTeis U
TpeboBaHus yueOHOM mporpammbsl. JlopaGaThiBaTh CBOMl KOHCIEKT JIEKLIMH, Jelas B HEM
COOTBETCTBYIOIIME 3aIUCH U3 JINTEPATypbl, PEKOMEHIOBAaHHOW NpENoAaBaTeieM U MPeayCMOTPEHHOM
yueOHOIl mporpaMmMoi.

BaxxupiM Kputepuem B paboTe C JIEKIMOHHBIM MaTepUaoM SBIISETCS MOATOTOBKA CTYACHTOB K
CO3HATEJIBHOMY BOCIHPUATHIO IIPENOJAaBaeMoro marepuana. IIpy NOArOTOBKE CTyJAEHTa K JIEKLMH
HE00X0IUMO, BO-TIEPBBIX, MCUXOJOTUYECKH HACTPOUTHCA Ha 3Ty paboTy, OCO3HATh HEOOXOAMMOCTH €€
CHCTEMaTHYECKOrO BBINOJIHEHUS. BO-BTOPBIX, HEOOXOIMMO BBIMOJIHEHUE MO3HABATEIbHO-IPAKTUYECKOM
NeSTeIbHOCTH HaKaHyHe JIEKUUHU (IpOCMaTpUBaHHUE 3alKuceld MpeaplIyliei JEKIUN AJI1 BOCCTaHOBJICHUS
B IaMATH paHee M3yYeHHOro MaTepuaia; O3HAKOMJICHHE C 3aJaHUSMHU JUIS CaMOCTOSATENIbHOW PabOThI,
BKJIIOUEHHBIMHM B Iporpammy, mnoadop autepaTypsl) [loaroroBka k JeKIuu MOOWIM3YET CTyJEHTa Ha
TBOPYECKYIO pabOTy, IJIaBHBIMH B KOTOPOH SIBJISIFOTCS. YMEHHSI CIIyIIaTh, BOCHPUHUMATD, 3aIIMCHIBATb.

3anuchbIBaHUE JIEKLIMW — TBOPYECKHUH Ipolecc. 3amuch JIEKIUHU KpailHe Ba)kHa. DTO IO3BOJSET
HAQJI0JIT0 COXPAHUTh OCHOBHBIC IIOJIOKEHHs JIEKIIMH; CIOCOOCTBYET MOAJCPKAHUIO BHHMAHUS;
CIOCOOCTBYET JydlieMy 3amoMuHaHusi wmatepuana. [[ns sddextuBHO pabOThl € JEKIMOHHBIM
MaTepuaioM Heo0X0AMMO 3a(UKCHpPOBaTh Ha3BaHWE TEMbl, IUIAH JIEKLMH M PEKOMEHJIO0BaHHYIO
autepatypy. llociae 3Toro mpucTynath K 3alMCH COJep)KaHus JeKuud. B odopmieHun KoHCHEKTa
JEeKIIMM BaXKHBIM MOMEHTOM SBIJISETCS HEOOXOAMMOCTb OCTaBJIATH MOJs, KOTOpble MOTpeOyroTcs A
nocieayomel padoTbl HaJ JIEKIMOHHBIM MAaTepUajoM. 3aBEpIIAIOIIMM JTAaloOM CaMOCTOSITEIbHOU
paboThI HaJ JIEKIMeN ABIsieTcs 00paboTKa, 3aKpeIUIeHNE U yIiTyOJieHHe 3HaHUI 10 TeMe.

5.2. MeTonuyeckue ykazaHusi JIsl NOATOTOBKH 00y4al0IMXcs K JIa00PAaTOPHBIM 3aHATHAM

Ha nepBom 3aHSATHHM MPOBOJUTCS UHCTPYKTAX MO TEXHUKE OE30MAaCHOCTH PabOThl C XUMHUYECKHUMHU
peaKkTUBaMU, TIOCYI0N U J1a00paTOPHBIM 000PYIOBAHHEM

[TonrotoBka K J1aOOpATOPHBIM 3aHATUSAM M MPAKTUKyMaM HOCHT Pa3NIUYHBIA XapakTep, Kak Mo
COJIEpXAHUIO0, TaK M TIO0 CIOXHOCTU HCTOJHEHUs. Omnucanue 1abopaTOpHBIX PabOT MPEICTaBICHO B
y4e0HO-MEeTOInYeCcKOM 1mocoOuu Aiis cTyneHToB 1 kypca cnenuanbHocTd 31.05.01 «JleweOnoe nemo» (3).
[Tepen 3ansaTHEM 00yYaOIINECs JOJKHBI 03HAKOMHUTRCS C COACPKAHUEM JTA00PATOPHOH pabOTEHI.

Lenbto 1abopaTopHOii paboTHI ABIsETCS 0000IICHHE, CUCTEMATU3AIIHS, YTTyOJIeHHEe U 3aKperyIeHHe
MOJIYYEHHBIX TEOPETHYECKUX 3HAHUM MO KOHKPETHBIM TE€MaM, a TaKKe NPHUOOPETeHHE HABHIKOB IIO
paboTe ¢ XUMUYECKOU MoCyA0H, 000pyIOBAaHUEM U MPOBEICHUE YUYEOHON HCCIeI0BaTENbCKOM PabOTHI.

Muorue  nabopaTopHble  3aHATUA  TpeOYIOT  HCCIIENOBATENbCKOM  pPabOThl,  U3Y4YEHUS
JOTIONIHUTENbHON JuTepaTyphl. Ilepen Hawyamom paboTbl oOydaromuics JODKEH OTBETHUTh Ha
KOHTPOJIbHBIE BOMPOCHI TpernojaBaresns. [Ipu HeymOBIETBOPUTEIBHBIX OTBETAX OH HE JOIYCKAETCS K
poBeieHuIo JabopaTtopHoil pabothl. [locie BeimonHeHus 1abopatopHoit paboThl 00yYAIOIIUNCS JOKEH
ee ohOpMHTH B CIIEIUAIBHON TeTpajd IS JaObOpaTOpHBIX pPabOT, HANMCATh BCE YPABHCHHSI, PACUCTHI
(ecru TpeOyIOTCS) U cAeTaTh BHIBOBI.

3amuTa 1a0OpaTOpPHBIX pabOT TpesrnojaraeT coOeceoBaHUE C MperojaBaTesieM IO BOIpPOcaM,
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NPUBCACHHBIM B IIPAKTUKYMC I10 3TOU TEME U AO0JIKHA MPOUCXOAUTH, KaK IIpaBUJIO, B 4aChl, OTBCACHHLIC
Ha nabopaTopHbie 3aHATHS. CTyJEHT MOXKET OBITh JOIYIIEH K CIEAYyOIIeH 1abopaTopHO paboTe TOIBKO
B TOM CITy4ae, €CIIU Y HETO He 3allUIIeHo He Ooiee ABYX MpeablIyluX padorT.

5.3. MeToan4eckne yKa3aHHs 110 CAMOCTOATEJIbHOH padoTe 00y4aromuxcs

PexomeHy10TCS ClIeAyIOUIME BUABI CAMOCTOSTEILHON paboTHI:
- paboTa C JIGKIMOHHBIM MaTepHajoM, MpeayCMaTpPHBAIOIIAs MPOPaOOTKY KOHCIIEKTa JICKIHHA U
yueOHOI1 TuTeparypsi;
- MOUCK (11oa60p) U 0030p JUTEPATYPHI U ANEKTPOHHBIX UCTOUHUKOB MH(OPMALIUU IO KYpCY;
- IOJITOTOBKA K J1a00paTOpHBIM padoTaM M 3aluTe J1adopaTopHBIX padoT;
- moJAroTroBka K Tekymemy (tectupoBanue, CAPO, KOHTposibHbIE PaOOTHI) U MPOMEKYTOUHOMY
KOHTPOJIIO (3a4eTy).

IHoaroroBka K TeKylieMy KOHTPOJIIO
Tekyumuit KOHTPOIb — 3TO PEryJIsApHas MPOBEPKa YCBOCHHs YU4EOHOTO0 MaTeprasia Ha MPOTSHKEHUH

CEMECTpaA. K ero JOCTOMHCTBAM OTHOCHUTCS CUCTEMATUYHOCTD, TIOCTOSTHHBII MOHUTOPHUHI'KAYECTBA O6y‘ICHI/I$I, a
TAaKKC BO3BMOXXHOCTb OLICHKH YCIIEBACMOCTHU o6yqa}oumxc;1.

Texkymmil KOHTPOJIb OCYILECTBIAETCS IIPENOAABATEIIEM B IIPOLECCE IPOBEACHHUS IMPAKTUUYECKUX
3aHATUH B XOJI€ YCTHOTO OMpoca OOYyYArOIIMXCS, a Tak)Ke BBIMOJIHEHHS TECTOBBIX 3aJaHU U (WIIN)
pelIeHus 3a1a4.

IToaroroBka K TEKyILIeMy KOHTPOJIIO BKIIOYAET 2 3Tana:

1- W — OpraHu3alOHHbIN;
2- H - 3aKperieHne U yriryOneHne TeOPETUUECKUX 3HAHHH.
Ha nepBom starie o0y4Jaromiuiicst IiaHUPyeT CBOKO CAaMOCTOSITETIbHYO paboTy, KOTOpasi BKITFOUYALT:

- ySICHEHHE 3a/IaHNsI HA CAMOCTOSTEIIBHYO PadoTy;

- 10/100p y4eOHOM 1 Hay4YHOH IUTepaTypsbl;

- COCTaBJICHHE TJIaHA PabOTHI, B KOTOPOM OMPENEIISIOTCS OCHOBHBIC MYHKTHI MPEICTOSIICH
HOATOTOBKH.

Bropoii aTan BKIFOYaeT HEMOCPEACTBEHHYO TIOATOTOBKY 00YYalOIIerocsi K TeKyIieMy KOHTPOIIIO.
[ToaroToBKa MPOBOJUTCS B XOJIE CAMOCTOSTEIBbHON PabOThl OOYJAIOIINXCS M BKIIFOYACT B CeOsI TIOBTOPEHHE
MPOI/ICHHOTO MaTepHaa Imo BOIpocaM MpeACcTosiiero onpoca. [lIoMumo ocHOBHOromarepralia o0ydJaronuiics
JOJDKEH M3YYHTh JOTOJHUTENBHYI0 YYeOHYI0 M HAay4HYIO JIUTepatypy W MH()OPMALHUIO 10 TeMe, B TOM
YHCIIe C WCTONb30BaHueM KHTepHeT-pecypcoB. Ompoc mpennonaraet yCTHBIH OTBET OOydaromierocs Ha
OJITH OCHOBHOM M HECKOJIBKO JIOTIOJHUTEIBHBIX BOIIPOCOB MPETIOIaBATEIIS.

3akaHYMBaTh MOJTOTOBKY CJEIyeT COCTAaBICHHEM IIaHa (KOHCIIEKTa) MO U3y4yaeMOMY MaTepuaiy
(Bompocy). DTO TO3BOJSET COCTABUTH KOHIEHTPUPOBAHHOE, CXATOE NPEJCTaBICHHE IO U3ydaeMbIM
Bornpocam. [Ipu HeoOxomuMocTH cieayeTr oOpamiarhCs 3a KOHCYJbTAlMed K mpenogaBaTento. Mas Ha
KOHCYJIBTAITUI0, HEOOXOAMMO XOPOIIO MIPOAYMATh BOTIPOCHI, KOTOPBIE TPEOYIOT pa3bsSCHECHUS.

IMoaroroBka K MPpOMeKYTOYHOI aTTeCTALMH.
ITpu mOATOTOBKE K MPOMEKYTOUHON aTTECTAlUHU 11e51eco00pa3Ho:
) BHUMATEJIIbHO M3YyYHUTh II€PEUYECHb BOIPOCOB U OINPEACINTb, B KAaKUX HCTOYHHKAX
HAXOJATCS CBEJICHHsI, HEOOXOIMMBIE JIJIs1 OTBETA HA HUX;
) BHUMATEJIBHO [TPOYNUTATHh PEKOMEHIOBAHHYIO JTUTEPATYPY;
COCTaBUTh KPATKHE KOHCIEKTHI OTBETOB (ILJIAHBI OTBETOB).
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IMoaroroBka K KOHTPOJILHOM padoTe

[Ipy moAroToBKE K KOHTPOJIBHOH paboTe HEOOXOAMMO MOBTOPHUTH BECh MaTepHall Mo TeMe, IO
KOTOPOW MPEJICTOUT MUCATh KOHTPOJLHYIO padoTy.

Jlnis mydiiero 3amoMUHAHKS MOXHO BBIMHCATh C€0€ OCHOBHBIE MOJIOKEHHS UITH TE3UCHI KaXI0TO
ITyHKTa W3yJaeMoi TeMbl. PeKOMeHIyeTcsl OTpenieTHpOBaTh BT PabOTHI, KOTOpast Oy 1T MPeUIOKEeHA JUIS
MPOBEPKU 3HAHWUK — TpOpelIaTh CXOXKUE 3a/ayd, COCTaBHTh OTBETHl Ha BOMPOCHL. PexomeHmyercs
HAYMHATH TIOATOTOBKY K KOHTPOJBHBIM paboTaM 3apaHee, W, B Cllydae BO3HHKHOBEHHS HESICHBIX
MOMEHTOB, 00pAIIAThCS 32 Pa3bSICHEHUSAMH K MPENOJaBATEINIO.

Jlydmieid TOATOTOBKOM K KOHTPOJBHBIM paboTaM SBISICTCS aKTHBHAs paboTa Ha 3aHATHIX
(BHUMATENbHOE TPOCIYIIMBAaHHE W TIIATETbHOEC KOHCIEKTHUPOBAHUE JIEKIUH, AKTUBHOE ydYacTHE B
MPAKTUYECKHUX 3aHATHSAX) M PETYJSIPHOE IMOBTOPEHUE MaTeprajia W BBITIOJHEHUE JIOMAIIHUX 3ajaHuid. B
TaKOM ciydae TpeOyeTcss MUHUMAalbHas MOATOTOBKA K KOHTPOJBHBIM paboTam, 3aKIIoyaromasics B
MTOBTOPEHUH U 3aKPETUICHUH YK€ OCBOCHHOTO MaTepHaia.

MeTtoauyeckue peKOMeHAANUH K MOAT0TOBKE K TECTUPOBAHUIO

B coBpemeHHOM 00pa30BaTeNBHOM IMpOIecce TECTUPOBAHHME Kak HOBas (hopMa OICHKH 3HAHUH
3aHMMaeT Ba)KHOE MECTO U TpedyeT cephe3HOro k cebe oTHomeHws. llenb TecTupoBaHHWii B Xone
y4eOHOTO TpoIecca COCTOUT HE TOJBKO B CHCTEMAaTHYECKOM KOHTpPOJIC 3a 3HAHWEM, HO M B Pa3BUTHHU
YMEHHsI CTYJICHTOB BBIIEIATH, aHAIM3UPOBATh U 000011aTh HanboJee CyIECTBEHHbIC CBSI3U, IPU3HAKU U
MPUHIIMITEI Pa3HBIX HCTOPHUYECKHMX SBICHUH W TmporeccoB. OMHOBPEMEHHO TECTBHI CIIOCOOCTBYIOT
Pa3BUTHUIO TBOPYECKOTO MBIIUICHUS, YMEHHIO CaMOCTOSTENIbHO JIOKAIW30BaTb W  COOTHOCHUTH
HCTOPUYECKUE SIBJICHUS U TIPOIECCHI BO BPEMEHHU U IPOCTPAHCTRBE.

Kak u mobas apyras ¢opMa MOATOTOBKM K KOHTPOJIO 3HAaHUN, TECTUPOBAHUE HUMEET Pl
OCOOCHHOCTEH, 3HAHWUE KOTOPBIX ITOMOTACT YCIICIIHO BBIMIOJHUTH TECT. MOXHO JaTh CJCIYIOIIHE
METOJIMYECKUE PEKOMEHIAIINHN:

* IIpexnae Bcero, ClieyeT BHHUMATEIHHO HM3YYUTh CTPYKTYpY TECTa, OIEHUTH O0BEM BPEMCHH,
BBIJICTISIEMOTO0 HA JIAaHHBIA TECT, YBHJIETh, KAaKOrO THMA 3aJaHUs B HEM COJEpKarcsi. DTO TOMOXKET
HaCTPOUTHCS Ha paboTYy.

* Jlydiie HaYMHATH OTBEYATh HA T€ BOIMPOCHI, B MPABIJIBHOCTH PEIIEHUSI KOTOPHIX HET COMHEHHH,
MOKa HE OCTAHABJIMBASCH HAa TEX, KOTOPBIE MOTYT BBI3BATH JOJITHE PA3AyMbs. ITO TIO3BOJIUT YCITOKOUTHCS
Y COCPEOTOUYUTHCS Ha BBHITIOIHEHUH 00Jiee TPYAHBIX BOIIPOCOB.

» OueHb BKHO BCETJ]a BHUMATEIILHO YATATh 33JJaHUs J0 KOHIIA, HE MBITAsICh TIOHATH YCIIOBUS IO
MEePBBIM CJIOBaM» WJIM BBITIOJIHUB MOJAOOHBIE 3aJaHUs B MPEIBIIYIINX TECTUPOBAHMAX. Takas crelika
HEPEIKO IPUBOINUT K JIOCATHBIM OMIMOKAM B CAMBIX JIETKHX BOIIPOCAX.

» Ecniu Bl He 3HaeTe OoTBETa Ha BONPOC WIIM HE YBEPEHBI B MPABUIBHOCTH, CIEAYET MPOIYCTHTh
€r0 M OTMETHTb, YTOOBI TOTOM K HEMY BEPHYTHCH.

» Kak mpaBwio, 3amaHusi B TecTaXx HE CBs3aHBl JAPYr C JIPYrOM HEMOCPEACTBEHHO, TMOATOMY
HEO0OXOIUMO KOHIICHTPHPOBATHCS HA JAHHOM BOMPOCE W HAXOIUTh PEIICHHUS, TMOIXOISAIINEe UMEHHO K
HEMY.

* MHOT¥HE 3aJaHAsI MOXKHO OBICTpEe PEIIUTh, €CIIM HE UCKATh cpa3y MPABWIBLHBIN BapHAHT OTBETA,
a TIOCJIeIOBATEIFHO UCKIII0YATh T€, KOTOPBIE IBHO HE MOAXOIAT. METO/] UCKIIFOUEHHSI TIO3BOJISIET B UTOTE
CKOHIICHTPUPOBATh BHUMAHUE HA OJTHOM-/IBYX BEPOSTHBIX BapHaHTaX.

* PaccunThIBaTh BBITIOJHEHUE 33J]aHUN HY)KHO BCErJIa TaK, YTOOBI OCTAJIOCh BPeMsl Ha MPOBEPKY U
nopabotky (mpumepHo 1/3-1/4 3arutaHupoBaHHOTO BpeMeHH). Torja BEpOSTHOCTh ONMHMCOK CBOAMTCS K
HYJIIO U UIMEETCSI BpeMsl, 4TOObI HA0OpaTh MaKCUMyM OaJlsIOB Ha JICTKUX 3aJaHUSAX U COCPEIOTOUUTHCS Ha
penieHnn 0osiee TPYIHBIX, KOTOPBIE BHAYAJIE MPUIILIOCH IPOITYCTHTh.

* [Ipouiecc yrajapiBaHUsi MPAaBHIBHBIX OTBETOB KEJIATEIBHO CBECTH K MUHHMYMY, TaK Kak 3TO
9peBaTo TEM, YTO CTYACHT 3a0yAeT O TIaBHOM: YMEHHHU HCIIOJIb30BAaTh MMCIOIIMECS HAKOIUICHHBIC B
y4eOHOM IPOLIECCE 3HAHUS.

[Ipy mOATOTOBKE K TECTy HE CIIEAyeT IPOCTO 3aydyuBaTh, HEOOXOIUMO TOHSTH JIOTHKY
U3JI0)KCHHOTO0 MaTepuajia. DTOMY HEMalo CIIOCOOCTBYET COCTABJIICHHUE Pa3BEPHYTOro ILUIaHA, TAOJIHII,
CXEeM.
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PadoTa ¢ KHHKHBIMH U JIEKTPOHHBIMH HCTOYHHKAMH
B mporiecce moAroToBKM K MPaKTHUUECKUM 3aHATHSM, CTYJEHTaAM HEOO0XOIUMO 0OpaTUTh 0co00e

BHHMaHHE Ha CaMOCTOSTEIbHOE M3yUeHHE PEKOMEHIOBAHHON y4eOHO-METOINYECKOM (a Takke HaydyHOU
Y TIOTYJISIPHOM ) TUTEPaTYPHI.

CamocrosTenbHas pabora ¢ ydyeOHWKaMH, Y4YeOHBIMH TOCOOMSIMH, HAy4YHOW, CIIPAaBOYHOH U
MOMYJIAPHON JIUTEpaTypol, MaTepualiaMu TEePUOAMUYECKUX W3JaHuid U VHTepHeTa, CTaTHCTUYECKUMHU
JaHHBIMHU SABJISACTCS HaI/I60JIee 3(1)(1)GKTI/IBHBIM MCTOOM IMOJYy4YCHUSA 3HaHI/II>'I, IIO3BOJIACT 3HAYUTCIBHO
AKTUBHU3MPOBATh TMPOIECC OBIAJEHUS HH(MOpMAIMEH, CIOCOOCTBYeT Oojiee TIIIyOOKOMY YCBOGHHIO
U3y4aeMoro Marepuaia, GopMHUpyeT y 00ydJaroIiXcsi CBOe OTHOIICHHE K KOHKPETHOM MpodiemMe.

bonee rmyOokoMy pAacKpbITHIO BOIPOCOB CIHOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIHHOU
JUTEPaTypoil, peKOMEH0BaHHON MpernoiaBaTeiaeM Mo KaKJI0M TeMe CEMHUHAPCKOr0 HIIM MPAKTUYECKOTO
3aHATHSA, YTO IO3BOJISIET CTYJEHTaM MPOSBUTHh CBOIO HHAWBUIYalbHOCTh B paMKaX BBICTYIUICHHS Ha
JAHHBIX 3aHATHUIX, BEISIBUTH IIMPOKHMA CIIEKTP MHEHHI 10 U3y4aeMoii podieme.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ne Be
Ne | cem . ero
Buab1 yue6Hoii padoThI Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH ya
n/m | ecr co
pa B
1 2 3 4 5
1. I Jlexyus «PacTBOpBD» MynbTUMEANITHBIE U TEIEKOMMYHUKAIIMOHHBIE | 2
TEXHOJIOTHH
2. Jlexyus « Snemenmol MynbTUMEAUIHBIE U TEJIEKOMMYHUKAIIMOHHBIE 2
XuMu4eckou TEXHOJIOTUH
MepMOOUHAMUKU U
OuosHepeemuKu»
3. Jlabopamopnas paboma 2. | yueOHO-HCCIIeIOBATENbCKass padoTa cTyjAeHTa | 2
(YUPC)
4. Jlabopamopnas paboma 3. | yueOHO-HCCIIeIOBATENbCKAass padoTa CTyACHTa
(YUPC)
5. Jlabopamopnas paboma 4. | YieOHO-Hcce0BaTeNbCKast paboTa  cryjeHTa | 2
(YUPC)
6. Jlabopamopnas paboma 5. | yueOHO-uccleioBaTeNbCKasi paboTa CTyAeHTa
(YUPC)
7. Jlabopamopnas paboma 6. | yueOHO-uccienoBaTensckas pabora crynaeHTa | 2
(YUPC)
8. Jlabopamopnas paboma 7. | yueOHO-UCClieioBaTeNbCKasi paboTa CTyaeHTa
(YUPC)
9. Jlabopamopnas paboma 8. | yaeOHO-UCCenoBaTeNbckass paboTa cryneHTa | 2
(YUPC)
10. Jlabopamopnas paboma 9. | yaeOHO-UCCIeIOBaTEeNIbCKasi paboTa CTyneHTa
(YUPC)
12

19



7. YHEBHO-METOINYECKOE U TH®OOPMALIMOHHOE
OBECIIEYHEHME JUCHUIIJINHBI

7.1. IlepeyeHb OCHOBHOI M I0NIOJHUTEJIbHOH y4eOHOM JUTEPATYpPhI

CnuCcoK OCHOBHOM JIUTEPaTypbl

Ananmutndeckas xumus : yaeoroe nmocodue / O. b. Kykuna, O. B. Cneniona, E. A.
XopoxopauHa, O. b. Pynakos. — 2-e nzn. — Boponex : BopoHexckuil rocyjapcTBEHHBIH
texaunueckuil yauepcuret, 9bC ACB, 2022. — 163 ¢. — ISBN 978-5-7731-1065-1. —
Texcrt : anextponHslii // Lupposoii oOpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/127257. html . — Pexxum goctymna: st aBTOpU3HP.
I0JIb30BATENEH

bypmaruna, T. FO. AHaniuTH4ecKass XMMHUS: OCHOBbI XUMHUYECKOT0 aHainu3a. KauecTBeHHbIN
aHanus : yaeoHoe mocooue / T. FO. bypmaruna, U. C. [Tonstackas. — Mocksa : A [Tu Ap
Menua, 2022. — 106 c. — ISBN 978-5-4497-1996-6. — Texkcr : anextponnsii // L{ludposoit
obpazoBatenbHbIil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/127845.html . — Pexxum goctyna: st aBTOpU3HP.
M0JIb30BaTENEN

CnuCcoK T10NMOJHUTEbHOI JIUTEPATyPbI

AHanuTHueckas XuMus 1 (PU3NKO-XUMHUECKUE METO/IbI aHATN3a : Ta0OPATOPHBII MPAKTHKYM /
coctaButenu T. U. Cynpauna. — Capatos : At [1u Op Meaua, 2018. — 118 c. — ISBN 978-5-
4486-0057-9. — Texct : anexTpouHslii // L{ludpoBoit oOpazosarensHslii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/70757.html .— Pexum moctymna: as
ABTOPH3HP. MOJIb30BATEICH

AnexcanapoBa, T. [1. AHanuTHdeckass XuMus ¥ PU3UKO-XUMHUIECKHE METO/IbI aHAIN3A !
yuebHoe nocobue / T. I1. Anekcanaposa, A. . Anmapnes, A. A. KazakoBa. — HoBocuOupck :
HoBocubupckuii rocyapcTBeHHbIN TexHUueckuil yausepeutet, 2016. — 106 c. — ISBN 978-
5-7782-3033-0. — Texkct : anekrponHsbli // Lludpooit obpazosarensublil pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/91321.html .— Pexum gocryma: mis
aBTOPHU3UP. MOJIb30BATEIICH

7.2. NepeyeHb pecypcoB MHPOPMaALLMOHHO-TENIEKOMMYHUKALLMOHHOM ceTU «IHTepHeT»

https://www.cochrane.org/ru/evidence - KokpeliHoBckasi OMbImnoTeKa
http://elibrary.ru - Hayunas anexkTpoHHas 6uOnnoTeka.

7.3. Un¢gopManoHHbIe TEXHOJIOTHH, JJULEH3MOHHOE IPOrPaMMHOe oO0ecredeHue

JIMIeH3MOHHOE TPOrpaMMHOE 00eCIICUCHUE PeKBHM3UTHI JIUIICH3Hi1/ JOTOBOPOB

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

JIuuen3us 6eccpoyHast

Antusupyc Dr.Web Desktop Security Suite | JInneH3noHHbIH cepTupuKaT
Cpoxk peictBus: ¢ 24.12.2024 no 25.12.2025

KoncynpranT Ilmoc Jorosop Ne 272-186/C-25-01 ot 30.01.2025 1.
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https://www.cochrane.org/ru/evidence
http://elibrary.ru
https://www.iprbookshop.ru/127257.html
https://www.iprbookshop.ru/127845.html
https://www.iprbookshop.ru/70757.html
https://www.iprbookshop.ru/91321.html

[Tudposoii 06pa3oBaTeNbHBIN pecypc JInuen3uonnslii gorosop Ne 11685/2411 ot
IPR SMART 21.08.2024 r. Cpoxk neitcrust: ¢ 01.07.2024 r.
10 30.06.2025 r.

becmaraoe [10O

Sumatra PDF, 7-Zip

8. MATEPUAJIIBHO-TEXHUYECKOE OBECIHEYEHHUE JIJUCIHUIIJINHBI
8.1. TpeGoBaHus Kk ayTUTOPHUAM (MIOMELEHUSAM, MeCTAM) /ISl IPOBEACHUS 3AHATHI

1. YueOHasi aynuTopus Uil IPOBeCHUS 3aHATHH JIEKIIMOHHOT0 THIIA.

VYyeOHast ayIuTOpUS AJIsl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA.

OO6opynoBaHue: KOMIUIEKT ydeOHOH MeOenu Ha 90 mocagoyHbIX MeCT, CTOJ yuuTens — 1 ImuT.,
kadenpa HactosnbHasg — 1 wt., cryn — 1 mwr., 1ocka menosas — 1 wir..

TexHuueckue cpeacTa o0yueHus: MpoekTop «infocus» — 1 mIT., HACTEHHBIH 3KpaH «smarty — 11uT.,
HOyTOYK HP 15,6 — 1 .

2. Y4eOHasi ayIiuTOpPHUs 1JIsl IPOBe/IeHUs] MPAKTHYECKUX 3aHATHI, IPYNNOBBLIX U HHIAMBUAYATbHBIX
KOHCYJIbTAlMii, TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOH aTTeCTAI[UH.

VYyeOHast ayTuTOpUs AJs IPOBEACHUS YUeOHBIX 3aHATUI

O6opynoBaHme: CTON IBYXTyMOOBBIM — | MIT., CTON JTAOOpATOPHBINA (C TONKOHN) - 4 MIT., CTOX
YYEHUYECKUN — 6 IIT., CTYJI MATKUN — 2 IIT., CTYJI YYeHUYECKUH- 12 MIT., CTyJl KOMOBIOTEPHBIN — 1 1mT.,
TabypeTt KpyTsmuiics i1a0. -13 mrT., BEITsDKKA TabopatopHas — 1 1T,

VYyeOHast ayTuTOpUs AJsl IPOBEACHUS YUeOHBIX 3aHATUI

O6opynoBaHue: CTON JBYXTYMOOBBIM — lmT., cTON JabopaTOpHBI(C TONKOW) — 4mT., CTOI
nabopaTopHbIi -12 mT., TymMm0a BbIKaTHas — 9mT., CTyJd MSTKUH — 21IT., Ta0ypeT KpyTsAluics ad. —
20mrT., Moiika tabopaTopHas ¢ Cymkou — lmt., BeITsbkka 1a0. — lmr., KOK-2YXJ1 4.2 — 1 mir.

VYyeOHast ayIuTOpus AJs IPOBEACHUS YUeOHBIX 3aHATUI

O6opynoBanue: CTON ABYXTYMOOBBIM — lmiT., cTonm mabopaTtopHbId (C TONKOH) — 4MmIT., CTOX
nabopaTopHbiii (0e3 monku) — 1mT., CTya MSATKUH — 3IIT., CTyJ y4YeHHYECKWi- lmT., Tabyper mad.
KpyTsmmiics — 16 mrt., Moiika 1aboparopHas ¢ Cymkoi — 1mr., mkad 11 nocyabI(CTeKII0) — 21T, mKad
MeTtauinueckud — lmr., guctumistop A2-10 — lmt., Beckl ananmutudeckue, BJIP-200 — 1mT., Beckl
n1a0.37eKTp. — 1mrT., meyb MmydenpHas — 1.

VYyeOHasi ayauTopus s MPOBENCHUS y4eOHBIX 3aHATUN (yueOHas ayauTOpus Uil MPOBEACHUS
3aHATHNA CEMUHAPCKOTO TUIA, KYPCOBOTO MPOSKTUPOBAHHMSI (BBITIOJHEHHE KYPCOBBIX padoT), TPYIIOBBIX
Y MHAMBHUIYAJIbHBIX KOHCYJBTAIN, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu .

OO6opynoBaHue: CTON ABYXTYMOOBBIM — lMIT., CTON y4eHWYECKUH — 12IIT., CTYA MSTKHA —3IIT.,
CTyJ yueHHUeckui — 17mr.,mkad 11 kaur — 11mrT., qocka yaeonas — 1.

TexHuueckue cpencTBa 0OyUeHUs:IEPEHOCHON KpaH HACTEHHBIA pynoHHBIA tm 80 200*200 - 1
mrT., HOyTOyK hp 15,6 - 1 mT., MmyasTumenua—mpoektop Epson Y5X 400 - 1 mir.

3. llomemenne i1 CAMOCTOSATEJIbLHOM PadoTHI.
DJIeKTPOHHBbIN YuTaJAbHbIH 3271 (BULL)
KoMIIIEKT NpOEeKIIMOHHBIN, MYyJIbTUMEAUNHBIA MHTEPAKTUBHBIN: MHTEPAKTUBHAS 10CKa , IPOEKTOP ,
YHUBEpCaIbHOE HACTEHHOE KperieHue. [lepcoHanbHbIi KOMITBIOTEP-MOHOOJIOK -18 T, [TepconanpHBIM
KoMIIbtoTep — 1 mT.
Cronsl Ha 1 pa6ouee mecto — 20 mt. Ctombl Ha 2 pabounx mMecta — 9 mt. Ctynbsa — 38mT. MDY — 2 miT.
Yuraabubii 3aa(bULL)
Cronsl Ha 2 pabounx mecta — 12 mt. Ctynbs — 24 mT.
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OTtaen o6cay:xuBanus nedyaTubivu u3nanusivu (BUIL)

KoMIIekT npoeKIMOHHBIN, MYyJIbTUMEAUMHBIN 000pyJ0BaHHE:

Okpan HacTeHHbIl. [IpoekTop. HoyTOyK.

Pa6oune cronst Ha 1 mecTo — 21 mT. Crynbst — 55 wiT.

Crenmanu3upoBaHHas MeOenb (CTONBI U cTylbs): Pabouune cronbl Ha 1 mecto — 24 it. Ctynbst — 24 mT.
KommbroTepHasi TeXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «IHTepHEeT» 1 obecrieueHuemM
JI0CTyTa B JEKTPOHHYIO HHpOopMarroHHo-00pa3zoBatenbhyto cpenry PI'BOY BO «CeBKapl'A»:
[Tepconanbnsiii komnbroTep — lmr. Cxkanep — 1 wr. MOV — 1 mr.

JIEKTPOHHBIN YUTAJIBHBIN 3271

CrneunanusupoBaHHasi MeOesb (CTOJBI U CTYJIbs): KOMIBIOTEPHBIN cTON — 20 1IT., yYeHUYECKUH CTOI -
14 1w, cTynbs — 47 WT., CTOJI PyKOBOJUTENS CO CIIUKEPOM - | T, ABYXTyMOOBBIH CTOJ -2 IIT.
KomMmmbroTepHasi TeXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «ITHTepHEeT» 1 obecrieueHrneM J1ocTyna
B AJIEKTPOHHYIO HHPOpMaLmoHHO-00pa3oBarenbhyto cpeny PI'BOY BO «CKI'A»: MmoHoO0K - 18 mmiT. ,
[Iepconanbnsiii KoMneroTep -1 mr. MOY — 2 mir.

YuTaabHbIN 31

Crneunanu3upoBaHHas MeOelb (CTONBI M CTYJIbs): YUEHUYECKUH cToi - 12 1T, cTynbs — 24 wmiT.,
KapToTeKa - 2 IIT, mKag >keae3HblH -1 mMT., CTeIaX BBICTABOUHBIN - 1 1IT.

8.2. TpeboBaHusA K 060pyaoBaHUIO pabouynx MecT npenoaaBatens U 06y4aloLWmMxcs

1. PaBGouee mecTo npernoaaBaressi, OCHAIIEHHOE KOMITBIOTEPOM € JJOCTYTIOM B UHTEPHET.
2. Paboune wMmecra O0Oy4YarOLIUXCS, OCHALIEHHOE KOMIBIOTEPOM C JOCTYIOM B HHTEpHET,
npeaHa3sHauYeHHbIE U padoThl B IU(PPOBOM 00pa30BaTEILHOM pecypce.

8.3. TpeGoBaHus K crieuaIU3UPOBAHHOMY 000PYAOBAHMIO
Her.

9. OCOBEHHOCTH PEAJ/IMBALIIMU JUCHUITIMHBI 1151 HTHBAJIMAOB U JINL C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

st obecrnieueHnst 0Opa30BaHMs WHBAIHMIOB M OOYYAIOUINXCS C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH
3]10pOBbsl pa3pabarbiBaeTcs (B ciyyae HEOOXOAMMOCTH) aJaliTUPOBaHHasi 0Opa3zoBaTesbHas MporpamMma,
MHAUBUAYAIbHBIN YUEOHBIN IUIaH C yUETOM OCOOEHHOCTEN UX NMCUXO(PU3UYECKOTO Pa3BUTHS U COCTOSIHUS
3I0pOBbs, B YAaCTHOCTH IPUMEHSETCd WHIAUBUAYAIbHBIA TOAXOJ K OCBOCHHMIO JHCLUIUIMHBI,
WH/IMBUyalbHbIC 3aJaHus: pedeparbl, MUCbMEHHbIE paOOTHl U, HA0OOPOT, TONBKO YCTHBIE OTBETHI U
JIMAJIOTH, WHIUBHyaJbHbIE KOHCYJbTAI[MM, WCHOJb30BAHHWE IUKTO(GOHA M JPYIMX 3alUCBIBAIOIIMX
CPEICTB JJIs1 BOCIIPOU3BEACHH JIEKIIMOHHOTO U CEMUHAPCKOI0 MaTepraa.

B nensx obGecriedeHuss oOydaroLIMXCS HWHBAIMJOB M JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0POBbSI KOMILIEKTYeTCsl (DOHII OCHOBHOW Yy4eOHOW JIMTepaTypoH, aZanTHPOBAHHON K OTpaHUYEHHUIO
JIEKTPOHHBIX 00pa3oBaTEIbHBIX PECYPCOB, JOCTYN K KOTOphIM opranu3oBaH B BUI[ Axagemun. B
OuOIMOTEKE TMPOBOMAATCS WHIMBUAYAIbHBIE KOHCYJIBTAIMM JUISl JTAaHHOW KaTeroOpuH IOJIb30BaTeleH,
OKa3bIBa€TCsl IMOMOIIb B PETUCTPALMA W HCIOJIb30BAHUM CETEBBIX M JIOKAJIBHBIX JJIEKTPOHHBIX
00pa30BaTENbHBIX PECYPCOB, IPEAOCTABISIOTCS MECTA B YUTAIBHOM 3all€.
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Ipunoxenne 1.

®OHJ OHEHOYHBIX CPEJICTB

MO JUCHUATIIMHE Xumust
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1. HACIIOPT ®OHJAA OHEHOYHBIX CPEJICTB
O YYEEHOU JUCHUNIJIMHE «XUMMUSI»

1. Komnerenunu, gopmMupyembie B pouecce n3y4eHus I CHUILTAHbBI

1500 (SN DopMyIMPOBKA KOMIIETCHUH

YK-1. CriocoOeH OCyIIeCTBIATh KPUTUYESCKUH aHaIu3 MPOOIEMHBIX CUTyaIui
Ha OCHOBE CHCTEMHOTO MOAXO0/Ia, BBIPA0AaThIBaTh CTPATETHIO JCHCTBHH.

2. Jranbl GOpMHUPOBAHNUS KOMIIETEHIIMU B NPoLecce OCBOCHUS TUCHHUILINHBI

OcHOBHBIMU dTanaMu (OPMUPOBAHUS YKa3aHHBIX KOMIETCHLIUNH TpPU HU3YYEHUU CTYICHTaMH
TUCIIMIUTAHBL  SBIITIOTCS  TTOCIICJIOBATEIbHOEC HW3YYCHHE COJEPIKATEIBHO CBS3aHHBIX MEXIYy COOOM
paznenoB (Tem) ydeOHBIX 3aHATHI. M3yueHWe KakIoro pasnaena (TeMbl) MpeanojiaraeT OBIAJCHUE
CTyJICHTaMH HEOOXOJUMBIMU KOMIIETEHIIUAMH. Pe3yNnbTar aTTecTaliy CTYy/I€HTOB Ha Pa3IMYHBIX dTarax
(hopMUpOBaHUS KOMITETEHIINI MOKa3bIBAE€T YPOBEHh OCBOCHHSI KOMIIETEHIIUHN CTYJACHTAMHU.

OTanmHOCTh  (POPMUPOBAHUSA KOMIIETEHIIMA TMPSAMO CBs3aHA C€ MECTOM JIMCIHIUIMHBI B
0o0pasoBaTenbHON IpOrpamMme.

Pa3nenn! (TeMbl) AUCHHUIJIMHBI dopmupyembie
KOMIeTeHIMH (KOAbI)
YK-1
Ilenp u 33124y Kypca. BeaeHue B 001IyI0 XUMUIO +
PacTtBopsI +
OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS XMUMHYECKUX +
MIPOIIECCOB
PaBHOBecHs B pacTBOPAX AJIEKTPOIUTOB +
CtpoeHue BeniecTBa. buoreHHbIe 21EMEHTBI +
OCHOBBI JICKTPOXUMHUH +
DUBUKO-XUMHUS MMOBEPXHOCTHBIX SIBJICHU B +
(YHKITMOHUPOBAHHH KUBBIX CUCTEM
DUBUKO-XUMHUS JIMCTIEPCHBIX CHUCTEM B +
(YHKIIMOHUPOBAHUU KUBBIX CUCTEM
buonornuecku AKTHBHBIE BBICOKOMOJIEKYJISIPHBIE +
BEIIIECTBA
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3. HOKa3aTeHH, KPUTECPUH H CPEACTBA OLICHUBAHUSL KOMHeTeHHHﬁ, (l)OpMpreMI)IX B [Mpomecce H3y4cHus TUCHUIIJINHBI

VYK-1 CriocobeH ocymecTBIsATh, KpUTHISCKUN aHaIu3 MPOOJIEMHBIX CUTYaIluid Ha OCHOBE CHCTEMHOTO TOIX0/1a

HNuaukaTopbl A0CTHKEHUS

Kpurepuu oueHnBanusi pe3yJibTATOB 00y4eHMsI

CpencrBa

OIICHUBAHUSA

Pe3yJIbTATOB 00yUeHHUsI

KOMIIETEHIIMH HEYI0BJIETBOPUTEIbLHO YI0BJIETBOPHUTEILHO XO0pOII0 OTJIMYHO Texymuit ITpomexyTouHast
KOHTPOJIb aTrecTalys
YK - 1.1. 3naer Teopuro He 3naet Teoputo cuctemHoro | YacTnuHO 3HAeT Teopuio | 3HAeT TEOpHI0 cCHUCTeMHoro | JleMoHcTpupyeT TECTOBBIH 3auer ¢
CHUCTCMHOI'0 IOJAX0Ja, noaxo/a; CHUCTEMHOTO MoAX0/a; | MOaXonda; NIPEKpacHOe 3HaHHWE Teopuun | KOHTPOIIb, OILICHKOI
HIOCJIEAOBATECIIEHOCTE 1 MOCJIEA0BATEILHOCTD U | mociea0BaTenbHOCTD ¥ | mocienoBaTenbHOCTD M | CHCTEMHOTO noxxoma; | KeHC-3alatH,
TpeOOBaHuUs K KOJIJIOKBHYM,
TpeOOBaHUS K | TpeOoBaHUsS K | TpeOoBaHUS K | ITOCIIeI0BaTEIbLHOCTE u
OCYIIIECTBIICHUIO . N JIOKJIA (bI
HOHCKOBOIH 1 OCYILCCTBIICHHUIO IIOMCKOBOM M | OCYIIECTBICHHIO TOUCKOBOM | OCYIICCTBICHHIO TpeOoBaHUS K
AHATATHIECKOM AHAJUTUYECKON JEATEILHOCTH | U AHAJIUTUYECKON | IIOMCKOBOI U | OCYIICCTBIICHHIO
eI TETLHOCTH IS JUIS PEIICHUS IMOCTABJICHHBIX | NESATEIBHOCTH JJIs PCIICHHS | aHATUTHYCCKOU [TOMCKOBOM u
pEIICHS TOCTABICHHBIX 3a1a4 IIOCTaBJIEHHEIX 3a7a4 JESITeIBHOCTH JJISl PEIICHUS | aHATUTHYCCKOM

3a1a4

IIOCTABJICHHBIX 3aJ1a4

JACATCIIBHOCTH IJIsI PEHICHUSA
IIOCTABJICHHBIX 3a1a4

VK — 1.2. BeIZEISET dTAITBI
pelIeHns U JEUCTBUS 1O
pEIICHHIO 3aa4H;
HaXOJUTh, KPUTHYIECKH
aHAJM3UPYET U BBIOMpaeT
nHpopManuio,
HEOOXOIUMYIO IS
pEIIeHHUsI TOCTABICHHOM
3aJ]au; pacCMaTpUBacT
pa3IMYHBIC BAPUAHTHI
peIIeHus 33291

HcnpIThIBaeT 3aTpy/JHEHHS
KOTJa BBIICISET ITAIlbI
pelieHus U JeUCTBUS 10
PELICHUIO 33/1a41; HAXOAUTb,
KPUTUYECKU aHAIIU3UPYET U
BbIOUpaeT uHGOPMAIIHUIO,
HEOOXOAMMYIO JUIsl PEIIeHUs
MMOCTABJICHHON 3a/1auu;
paccMaTrpuBaeT pas3IMdYHbIe
BapUAHTBI

B nenom ycnemso,
OIINOKaMU

HO C
BEIZIETIAET
ATambl PEIICHUS U NCHCTBHSA
M0  PEUICHUIO 3a/1a4H;
KPUTHYICCKH
aHaTM3UpyeT M BBEIOMpaeT
nH(pOpMaIHIO,
HEO0OXO0IUMYIO

HaXOJHuThb,

JUIS
pelieHus MOCTaBJICHHOM
3a1a4u;

pa3IugHbIe

paccMarpuBaeT
BapHaHTEI
peLICHH s 3aa49n

B uenom ycnemno, Ho ¢
OIINOKAMH BBIIENISET
ATambl PENICHUs U
JIEUCTBUS 10 PEIICHUIO
3a7a4M; HaXOIUTh,
KPUTHUYECKU aHAIIU3UPYET U
BEIOMpaeT HH(OPMAIIHIO,
HEOOXOIUMYIO JIJIsSt
pEIICHUS TOCTABICHHOM
3aJ1au; pacCMaTpUBAcCT
pa3THYHbIC BAPHAHTHI
peIIeHHs 3a1a9u

JeMoHCTpUpyeT B LEIOM
yCIIeITHOE yMeHHe
BBIICNSATE JTAlbl PELICHUS
U JEeHCTBUS MO pELICHUIO

3a/1a4u; HAXO/IUTh,
KPUTHYECKH aHATM3UPYET U
BbIOMpaeT  HMH(GOPMAIIHIO,
HEOOXOTUMYIO I
pelieHus MOCTaBJICHHOMN
3a]a4m; paccmarpuBaer
pas3nudHbIe BapUAHTBI

peuicHus 3aga4un

YK-13.

NIpY aHalu3e
MPOOTIEMHBIX CUTYalnui
OLICHHBAET
[IPEUMYIIECTBA U PUCKU,

HcnbiTeiBaeT 3aTpyJHEHUS
B IIpH aHAIU3€
MPOOJIEMHBIX CHTYalnit
OLICHMBACT INPEUMYIIECTBA
U PUCKH;

B nenom ycneniso, Ho c
omubKaMH OLIEHHBAET
MPEUMYIIECTBA U PUCKH;
TPaMOTHO, JIOTUYIHO,
apryMEHTHPOBAHO

JleMOHCTpHpYET B 1IEI0M
yCIIEIHOE, HO
coJieprKallee OTACIbHBIC
MpOoOeTBl YMEHHS TIPU
aHaJU3¢ MPOOJIEMHBIX

JemoHcTpHpyeT
(GhopMHpPOBaHHOE YMEHHE
TIpH aHAJN3€e MPOOIIEMHBIX
CUTYyalli OLICHUBAET
NPEUMYLIECTBA U PUCKH;
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IPaMOTHO, JIOTHYHO,
apTyMEeHTHPOBAHO
(dhopmynmpyer
COOCTBEHHBIE CYXIICHUS
U OLICHKHU; OTIIMYaeT
(aKkTBl OT MHEHUIA,
HHTEpIIpETaluii, OLEHOK
U T.JI.B PACCYKACHHUIX
JPYTUX Y4aCTHHKOB
JeATeIbHOCTH;

tdhopmynupyer
COOCTBEHHBIE CYXACHUS H
OLICHKH; OTJIMYAeT (PaKTsl OT

MHEHUH, UHTepIpeTauui,
OLICHOK " T.I. B
paccyXIeHHUAX JPYTHX

YYaCTHUKOB ACATCIIbBHOCTHU;

CUTYallUil OLICHUBAET
IIPEUMYLIECTBA U PUCKH;
TrPaMOTHO, JIOTUYHO,
apryMeHTHPOBAHO
thopmymHpyer
COOCTBEHHBIC CY)KICHHUS H
OIIEHKH; OTIMYAET (DaKTHI
OT MHEHHUH,
HUHTEpIIpETalnii, OLICHOK U
T.JI.B PaCCyXIAECHUAX
JpYrux y4aCTHHUKOB
JIeSITeNIbHOCTH;

IpaMOTHO, JIOTHYHO,
apryMEHTHPOBaHO
dbopmynHpyeT
COOCTBEHHBIE CYXICHUS H
OLIEHKH; OTJINYaeT (HaKThl
oT MHEHUH,
HUHTEpIIpeTalui, OIEHOK U
T.JI.B PacCyKACHHUAX IPYTHX
YYaCTHHUKOB JIESITEIbHOCTH;

VK-1.4 paccmarpuBaer u
IpeAnsaraeT BO3MOXKHBIE
BapHUaHTHI PELICHUS
MOCTaBJIEHHOU 3a1a4H,
OLICHUBAsl MPAKTHYECKHUX
TIOCJIEACTBUIA BO3MOXKHBIX
pELIeHNH TOCTAaBIEHHBIX
3a1a4

HcneITRIBaeT 3aTpyJHEHUS
MIPU PACCMOTPEHUH U
pelIeHus TOCTaBIEHHOU
3a/1a4u, OLICHKe
MIPAKTUYECKUXIIOCIECTBHI
BO3MOJKHBIX PEIICHUI
MIOCTaBJICHHBIX 33734

B nenom ycnemHo, HO ¢
omMnOKaMH paccMaTpPHUBAET

n npeprara€t BO3MOXKHBIC

BapHAHTHI pemeHus
MOCTaBJIECHHON 33124,
OIICHUBAS TIPaKTHYECKIX
MOCICACTBUNH  BO3MOKHBIX
pelieHuii IIOCTaBJICHHBIX
3a1a4

JleMOHCTpUpYeT B 1IeJIOM
YCIIEIIHOE, HO COAepaKallee
OTJIETIbHBIE TTPOOEITHI
YMEHHS TpU
PacCMOTPEHHUH U PEILICHHUS
MIOCTaBJIEHHON 3a7a4H,
OILICHKE NPaKTHYECKUX
MOCIIEACTBUHA BO3MOXKHBIX
pELICHH TOCTABJIEHHBIX
3a1a4

JemoHcTpupyer
(dbopmupoBaHHOE

paccMOTpeHUd |

yMeHue
npu
pelIeHust
3a7a4H,

MIPAaKTHYECKUX TTOCIIEICTBUI

MMOCTaBJICHHOMN
OIIEHKE

BO3MOKHBIX pelIeHwi

MOCTaBJICHHEIX 3a]1a4
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4. KOMILUIEKT KOHTPOJIBHO- OHEHOYHbBIX CPEJICTB IO JUCHHUIIJIMHE «
XUMUS»
BOIIPOCHI K K 3AYETY C OHEHKOFI no AMCHUIIJIMHE XUMUA

1. PactBopsl. CriocoObl BBIpaXKEHUSI KOHIEHTPAIMKM PAacTBOPOB: MAaccoBas J0JI PAaCTBOPEHHOTO
BEIECTBA, MOJISIPHAs, MOJISUIbHASI, SKBUBaJICHTHAs (HOpMaJibHas) KOHLIEHTPAIlMU PacCTBOPOB.

2. TepmoauHamMuKka M MeXaHM3M 00pa3oBaHHs pacTBOpPOB. PacTBopumocTh. 3aBHCHMOCTH
PacTBOPUMOCTH OT pa3inuHbIX (hakTopoB. HachlieHHbIH, HEHACKIILIEHHBIH PaCTBOPBI.

3. KomnuratuBHble CcBOHCTBAa pacTBOpoB. [loHW)KEHHE MaBIEHHsS HACBIIIEHHOIO Iapa Haj
pactBopoM. 3akoH Payns u crnenctBus u3 Hero. lloBbllieHne TeMmmeparypbl KHIEHHS U MOHMXKEHUE
TEMIEPATYpPbl 3aMEP3aHusl PaCTBOPOB IO CPaBHEHHUIO C YHUCTBIM pacTBopuTeneM. DU3NUECKHI CMBICI
30YIIIMOCKOMMYECKON 1 KPUOCKOITMYECKON KOHCTAHT.

4. uddys3us u ocmoc. Ilonsrue o momynpoHunaemMsix MemOpaHax. OCMOTHYECKOE AaBIICHHE,
3akoH Bant-I'odda. buonorudeckas ponb ocmoca. OCMOTHUECKOE JTaBJIEHHWE, OCMOMOJSPHOCTD TJIa3MBI
KpoBU. OCOOEHHOCTM  KOJUIMTaTUBHBIX  CBOMCTB  PAacTBOPOB  AJEKTPOIMTOB.  V30TOHMUECKUI
koa¢pdunuent. M3o-,runep-, TUNOTOHMYECKHE pPACTBOPHI, HUX MpPUMEHEHHEe B MenuuuHe. ['emonus,
IUIa3MOJIN3, YHJI0-, FK300CMOC, OCMOTHUYECKUE «KOHMDIUKT» U «IIOK».

5. OcHOBBI XMMHYECKON TepMOAMHAMHUKU. OCHOBHbBIE MOHSTHS: SHEPrUsl, CUCTEMa — OTKPHITas,
3aKpbITasi, U30JINPOBAHHAS; TAPAMETPbI CUCTEMBI — NHTEHCUBHBIE U SKCTCHCUBHbIE; BHYTPEHHSS SHEPI U
CUCTEMBI, (YHKIIMM COCTOSIHUSA, paboTa, TEIIOTa. DK30TEPMUUECKUE U SHAOTEPMHUUYECKUE PEAKIIHH.

6. ®opmynupoBku mnepsoro 3akoHa TJI. Ouranbnusa. CraHgapTHas OSHTaNbIUsS 0Opa3oBaHUs
BemiecTBa. 3akoH Il'ecca u cnenctBus u3 Hero. Bropoit 3akon TJI. Ourponus. Hanpanenue
CaMOIIPOU3BOJIBHOI'O NPOTEKaHUs PEAKLIUM.

7. CBoOoniHas sHeprust ['n66ca. DHTaNbIUIHBIA U SHTPONUIHBIN (AaKTOPbl Y paBHEHNE NU30TEPMbI —
CBsI3b CBOOOAHOM sHeprunm ['mb0Oca c KoHcTaHTON paBHOBecHA. (OCOOEHHOCTH TEPMOAMHAMHUKHU
OMOXMMHMUYECKHUX TPOLIECCOB. OK33PrOHUYECKHE U  DHJPPrOHUYECKHE npouecchl.  [IpuHnun
HHEPreTUYECKOT0 CONPSKEHNUsI OMOXUMHUYECKUX PEAKIIMH.

8. OcHOBBI XMMHMUYECKOM KHHETHMKH M Karanu3a. CKOpOCTh peakluMu. 3aBHUCHUMOCTh CKOPOCTH
peakuuu OT KOHLIEHTPALMK — 3aKOH JEHCTBYIOIINX MacC, MOJIEKYJIIPHOCTD U NOPAJOK PEAaKIIMH, PEAKLIUU
MIEpPBOTO MOPAIKA.

9. 3aBHUCUMOCTh CKOPOCTM peakuuu oT Temieparypsl. llpaBuno Banrt-I'opda, ypaBHeHMe
Appennyca. DHeprust aktuBauuu. Katanutndyeckue peakiuu. ['OMOT€HHBI M reTeporeHHbIN KaTaius.
Karanuzaropsl, ”HTUOUTOPBI, pepMeHTbI. MexaHu3M IeiCcTBUS KaTaau3aTopa B FeTepOreHHOM KaTallu3e.
DOTOXUMUYECKHE PEAKIINH.

10. Xumnyeckoe paBHoBecue. Koncranra u cmemmenue pasHosecus. [Ipunnun Jle Ilarense.

11. PacTtBOpbI 37€KTPONUTOB. DIeKTpoiuTHUecKas nuccoruanusa. Teopus Appenmyca. CrerneHb
mucconranui. CunbHble U ciabble  AMEKTpoiuThl. M3oToHmMyeckuit ko3 duiment. CuiabHble
ANEKTPOJIUTHI. AKTUBHOCTD 3JIEKTPOJIUTA.

12. UonHas cuna pactBopa. Cnabble anekTponutel. KoHcTaHTa nucconuanuu cialdblx KUCIOT U
ocHOBaHUH. 3akoH pas3bOasieHuss OctBanbaa. MloHHOe mpousBeneHue Bojabl. BomopoaHblii moka3aTelnb.
Peaxkius cpenpl B €1a0bIX KMCIOTaX U OCHOBAHUSX.

13. Tupponus comnei. OmpeneneHue peakuud cpeisl B pacTBopax couseid. [IpoTonmutuueckue
paBHOBECHUS] COMNPSKEHHBIX KUCIOT UM OCHOBAaHUM B pPacTBOpax CoJeH, MOABEPrarolUXcs TUAPOIU3Y.
Teopun KUCIOT M OCHOBaHUM: IPOTONMTHYECKAss Teopus bpeHctena u Jloypu m aneKTpOHHaAsE Teopus
JIpronca.

14. Bydepnsie pacTBopbl U cymHocTh OydepHoro aeiictBus. Pacuer pH OydepHbIX pacTBOpOB.
VYpaBuenue ['ennepcona-I'accenbbaxa. bydepHsle cucrembl kpoBu. ['mapokapOoHaTHas, aueraTHas,
ammuayHas, pochartHast OyepHbIe CHUCTEMBI.

15. bydepnas emxocts. PaBHOBecUs B rereporeHHbix cucremax. [IpousBeneHne pacTBOPUMOCTH.
VYcnoBus 00pa3oBaHus U paCTBOPEHUS OCAIKOB.

16. Ctpoenne aroma. OCHOBHBIE IIOJIOKEHUS COBPEMEHHOM MOJENM CTPOCHHUS aroMa —
KOPIYCKYJISIPHO-BOJIHOBAsI MPHUPOJAA JIEKTPOHA, ypaBHEHUE e bpoiins, nmpuHIUI HEONpPEeNeTeHHOCTH
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I'eiizenOepra. [loHATHS 71€KTPOHHOE 00J1aK0, OpOUTANb.

17. KBaHTOBBIE uuMCHa, XapaKTEPUCTHKA, 3HadeHUs. [IprHIMN HamMeHbliel >Hepruu. [IpmHIMN
[Maynu, npasuino ['yana, npasuna KieukoBckoro. DnekTpoHHas U rpadudeckas ¢popmyia aroma. s-, p-,
d-, f- onmeMeHThI, BaJICHTHBIE AJIEKTPOHBI, CTETIEHb OKUCIIEHUSI. OCHOBHOE M BO30Y)KJICHHOE COCTOSHUE
aToMa.

18. [lepuoanueckuii 3akon u cucrema [[.M. Menneneena.

19. Xumunueckass cBA3b M CTpoeHME Mousiekyid. Ilpupona xumuueckoil cBsizu. MoHHas CBsI3b.
Kpurepuii obpazoBanusi moHHOH cBsizu. KoBaneHTHas cBA3b. MexaHU3Mbl 00pa3oBaHUs: OOMEHHBIN U
JNOHOpHO-akuenTopHblid. [lonspHas u HenossipHas cBsA3b. llonspHBIE M HEMOJSAPHBIE MOJIEKYJIBI.
JunonbHbld MOMEHT. CBOWCTBAa KOBAJIGHTHON CBSI3M - JJIMHA W DHEPTrUsl CBS3H, HACHIIIAEMOCTh H
HaIIPaBJIEHHOCTb.

20. 6-, m- cBsa3u. I'mbpuauzanus opOutaneil. [loHsTHe O COBPEMEHHBIX TEOPUSAX CBA3EH - MeTOzE
BC u merone MO. Meramunueckas cBsi3b. BogoponHas cBs3b.

21. Xumus OMOreHHbIX 1eMEHTOB. [loHATHE OMOTEeHHOCTH 3J1eMEHTOB. Makpo- U MUKPO-3JIEMEHTHI
opranusMma. JKuzHeHHO He0OXoAUMbIe (HE3aMEHUMBIE) SJIEMEHTHI.

22. KommiekcHble coenuHeHus. CTpoeHHE KOMIUIEKCHBIX COoeAMHEHHH. OCHOBHBIC TOJIOKEHUS
teopun Bepuepa. Kiaccudukanus xoMmriekcHbIX coeauHeHui. Homenkiatypa. YcTOMYMBOCTH
KOMIUIEKCHBIX coelMHeHMI. KOHCTaHTa yCTOMYUBOCTH.

23. OKHCIUTENIBHO-BOCCTAaHOBUTENBHBIE mpolnecchl. (CreneHb OKucieHHA. OKHUCIUTENH W
BoccTaHoBUTeNM. Mertoabl coctaBineHuss OBP. Meron mnomypeakiuili. DneKTpoaHble NOTEHIUAbI,
CTaHJIAPTHBIN JIEKTPOIHBIN ITOTeHIMaN. MeXaHn3M BOZHUKHOBEHHUS. /J|BOMHOM JIEKTPUYECKUI CIIOM.

24. ®opmyna Heprcra. YcTpoicTBO rajgpBaHMUYECKOro 3JieMeHTa. Bojmopoansiii snextpon. Psn
HanpspkeHU MeTauioB. OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE NOTEHUUANBI pelokc-cucteM. Kpurepuu
camonpousBosibHOrO mpoTrekanus OBP. Vpasnenue Hepucra-Ilerepca. 3JIC ranpBaHHYECKHX
anemeHToB. IloTeHumomerpuueckoe onpezaenenue pH BOAHBIX pacTBOPOB.

25. TloBepxHocTHbIE sABIIeHUS. [IoBEpXHOCTHOE HATSKEHHUE, €r0 BOSHUKHOBEHHUE U 3aBUCUMOCTb OT
pa3nuyHbIX (akTOpoB. AncopOuusi Ha TrpaHule XHUIKOCTb-ra3 IlomokutenbHas W OTpHULATENbHas
azcopbiusi, YpaBuenue ['n60ca.

26. IloBepxHocTHast akTuBHOCTh. ITAB u IIMB. AncopOiust Ha rpaHulie pacTBOp - TB. BEILECTBO.
Nzotepmer agcopbumm Jlenrmiopa u Opeitaanuxa. A6coporus.

27. JlucnepcHble (KOJUIOMJHBIE) CHCTEMBI W UX CBOicTBa. JlucmepcHble CHUCTEMBI M HX
kiaccudukanus. [lomyuenue KoIIOuIHBIX pacTBOPOB. JucnepcrioHHbIE M KOHIEHCAIIMOHHbBIE METO/IBI.

28. OuncTKa KOJJIOWIHBIX PAaCTBOPOB: TUANIU3, NEKTPOAUANIN3, yiabTpadmibTpanus. OnTuyeckue
cBoiicTBa: omanectieHus, dhdexr Tunmansa, okpacka. MOJEKYISIPHO-KHHETHYCCKHE CBOMCTBA 30JICH.
Dnektpuyeckue cBoiicTBa. CTpOCHHE KOJIJIOMIHOM YaCTHUIbl MULIEIIIIBL.

29. UzOupatenpHast ancopoums. [IpaBunmo ®asuca — Ilanera. Bo3HUKHOBEHHE JTBOWHOTO
anekTpudeckoro crnos ([JI9C) ©Ha rpanune pasgena gucnepcHas (¢dasza — AHCIEepcHas —cpena.
CenuMmeHTallMOHHAs W arperaTuBHAsl YCTOMUMBOCTH KOJJIOMIHBIX cucTeM. Koarynsuus KOJUIOMAHBIX
pacTBopoB. DaKTOPHI, BRI3BIBAIOIINE KOATyysiiuio. [lopor koarymsinuu U KoaryJIupyromas cCiocoOHOCTh
JJIEKTPOJINTA.

30. IIpaBumno lynsne-I'apau. JInorpomnnsie psaasl. OcoOble cyyan Koaryisiuu: nepe3apsika 307,
B3aUMHas KOaryJisilus, JEUCTBUE cMecH IeKTponauToB. KomnonaHas 3ammra, bruonornyeckoe 3HaueHue
KOAaryJislyy, MeNTU3alu1 U KOJUIOUIHOU 3allHThI.
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KOMILJIEKT TECTOBBIX 3AJIAHUN
IO AMCIUIIJIMHE XUMU S
HUTorosoe TecTupoBaHue M0 BCeM pasjeiaM
(K 3a4eTy C OLEHKOI1)

1. PacTBOpuTENH — 3TO KOMIIOHEHT, arperaTHOE COCTOSIHUE KOTOPOTro NMpU 00pa30BaHUU pacTBOpa:
1) He uzmeHsiercs;
2) u3MeHsercs;
3) KOHIEHTpauus KOTOPOTo B pacTBOpe OOJbIIIE;
4) KOHUEHTpalus KOTOPOro B paCTBOPE MEHBIIIE.

2. PacTBOpeHHOE BEIIECTBO — 3TO KOMIIOHEHT, arperaTHO€ COCTOSIHHE KOTOpPOTO MpH OOpa3oBaHHUU
pacTBopa:
1) MOXeT He U3MEHSThHCS,
2) u3MeHsieTcs;
3) KOHIIEHTpAaIHsl KOTOPOTrO B pacTBOpE OOJIBIIIE;
4) KOHUEHTpaLUs KOTOPOro B paCTBOPE MEHBILIE.

3. ®opMmyuia 1Ji pacueTa MacCOBOM J10JIM pacTBOpa:

1) w :m(f-Hll ;
mp-.m
m,.
2) W —_—ssa ;
p-pa
n
— ""6-6a__ .
3) W=——g

p-pa

m,_ >ﬂ/lp- pa
4) W =—te e

100%

5) W - m(f' 6d
r

p-pa p-pa

4. ®opmyna A pacuera MOJIIPHOM KOHLEHTpAIMK SKBUBAJIEHTa pacTBOpa:

1) C)K(f(X) :h;
p-pa
2) C,,(X) =2
3) C,,(X)= . ;
(X)) XM (X)X,

4) C3K8(X) :n:)k‘g m(?-(?{l;

m
5 C (X)=——66a

) 3)\8( ) r >q/

5. D0yMIMOCKOMUYECKOM KOHCTAaHTON Ha3bIBACTCSI:
1) mnoBbIIEHHE TEMIEPATyphbl KUIEHHS, KOTOPOE MPOMUCXOAMUT MPU PacTBOpeHUH | Mois
BeuectBa B 1000 r pactBopurens;
2) TNOHMXXEHME TEMIIEpaTypbl KUIEHMs, KOTOPOE IPOUCXOIUT IpH PACTBOpeHHH | Mois
BeiectBa B 1000 r pactBopurens;
3) TOBBILIEHHE TEMIEPATypbl KUIECHHS, KOTOPOE MPOMCXOAUT MPU PacTBOpeHUH | Mois
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BeutectBa B 100 r pacTtBopuTens;
4) TOHMKEHHUE TeMIlepaTypbl KUIIEHUS, KOTOpPO€ MPOUCXOAMUT IpPHU PacTBOPEHHH 1 Mo

BeniectBa B 100 r pacTBopuTes.

6. Kpnockonnuueckass KOHCTaHTa — 3TO:
1) moHmXeHHe TeMIepaTypbl 3aMep3aHus OJHOMOJISIIBHOTO pAacTBOPA AJIEKTPOJIUTA;
2) TOBBIIIEHHE TEMIIEPATYPHI 3aMEP3aHMsI OJHOMOJISIIBHOTO pacTBOPA HEDJIEKTPOJIUTA,
3) NoHMKEHHE TeMIIepaTypbl 3aMep3aHHsl OTHOMOJIIPHOIO PacTBOPA HEAIEKTPOJINTA;
4) noBbILIEHHE TEMIIEPATYPHI 3aMEP3aHUS OJHOMOJISIPHOTO pacTBOPA AJIEKTPOJIUTA.

7. Ocmoc — 3710:
1) omuOcTOpoHHSS MU(dy3Us MOJIEKYJI PACTBOPEHHOTO BEIIECTBA YEPE3 MOTYPOHUIIAEMYIO

MeMOpaHy;

2) CaMONPOM3BOJIFHASL  OAHOCTOPOHHSIST aU(B(Y3UsT MOJEKYJT PpacTBOPHTENS Uepes3
MOYIPOHHUIIAEMYIO MEMOpPaHy B CTOPOHY OOJIBIIICH KOHIIEHTPALIUY;

3) CaMONIPOU3BOJIbHAS  OJHOCTOPOHHSST U(y3uss MOJEKYJ pacTBOPUTENS Uepe3

MOJYIPOHHUIIAEMYIO MEMOpaHy B CTOPOHY MEHBIIIEH KOHIIEHTPALIUY;
4) onmuHoctopoHHsA AU y3us MOJIEKY paCTBOPEHHOTO BEIIECTBA YEPE3 MOIYITPOHUIIAEMYIO
MeMOpaHy B CTOPOHY OOJIbIIIEeH KOHIIEHTPALIUH.

8. [Tpu BBEJICHUU BHYTPUBEHHO TUIEPTOHUYECKOTO pacTtBopa HaO01aeTCs
(0onucamy).

9. Ipy BBeZICHMH BHYTPUBEHHO THIIOTOHUYECKOTO PAcTBOpa HAOIIOIaeTCs
(0onucamy).

10. Yro usyyaeT XuMu4ecKkasi TEpMOJIMHAMUKA:
1) cKOpOCTH NMPOTEKaHMSI XUMUUECKUX MPEBPALICHUHN 1 MEXaHU3MbI ATHX IIPEBPAICHUI;
2) »HepreTUYecKre XapaKTepUCTUKU (PU3MUECKUX M XMMUYECKHX MPOLECCOB U CIIOCOOHOCTh
XUMHUYECKHUX CHUCTEM BBINIOJHATH MOJIE3HYIO padoTy;
3) ycnoBHsI CMELIEHUS XUMUYECKOTO PaBHOBECHS;
4) BIMSHUE KaTAJIU3aTOPOB HA CKOPOCTH OMOXUMHUYECKUX MTPOIECCOB.

11. IlepBblii 3aKOH TEPMOJUHAMUKH OTPAXKAET CBA3b MEXKY:
1) paboToii, TEMIOTOM U BHyTPEHHEN dSHEpTUeH;
2) cBobonHoOM ’Hepruei [ mb0ca, FHTANIBIHNEN 1 SHTPOHEH CUCTEMBI;
3) paboToii U TEIJIOTON CUCTEMBI;
4) paOoToii U BHYTpEHHEN dHEpruei.

12. Vkaxwure popmynupoBky 3akoHa ['ecca:
1) TemnoBOM A(PQEeKT peakuuu 3aBUCUT TOJIBKO OT HAYaJIbHOTO M KOHEUHOTO COCTOSHUS

CHUCTCMbI U HC 3aBUCHUT OT IIYTHU PCAKLINH,
2) TCIJI0TaA, IIOorjIiomacMast cuCTeMOM npu IOCTOAHHOM O6T>€Me, paBHa HU3MCHCHHIO

BHYTPEHHEHN YHEPTUU CUCTEMBI;
3) TemioTa, moryiomaemMas CHCTEMOW IpHU TOCTOSHHOM JaBJIC€HHM, PaBHA H3MEHEHUIO

OHTAJIbIINKU CUCTCMBI,
4) TEIJIOBOM B(I)q)eKT pC€aKuu HC 3aBUCUT OT HAYAJIbHOI'O U KOHCYHOI'O COCTOSAHUS CUCTCMBI,

a 3aBHCHT OT IIyTH PEaKL1H.

13. Kakyro TepMOAMHAMUYECKYIO (YHKIIMIO MOXKHO HCIIOJIB30BATh JUISI TMPEACKA3aHUS BO3MOXHOCTH
CaMOIIPOM3BOJILHOTO TPOTEKAHHUS TPOIIECCOB B JKUBOM OpraHH3ME
(0onucamy).
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14. CkopocTh M3MepseTCS KOJIWYECTBOM BEIIECTBA, BCTYIAIOIIETO B PEAKIMIO WM OOpa3yromerocs B
pe3yJbTaTe peakiuy 3a eMHUILY BPEMEHU Ha €MHHUIIE TIOBEPXHOCTH pa3zeia (a3 /Ui peakluii:
1) roMOTreHHBIX;
2) TeTeporeHHbIX;
3) mpoTekaromux B ra3oBoi ¢ase;
4) mpoTeKarwmuX B TBepAoHu (ase.

15. CkopocTb u3MepsieTcsi KOJIMYEeCTBOM BEIIECTBA, BCTYMAIOLIETO B PEAKIMIO MM 00pa3yromerocs B
pe3ysibTaTe peakluy 3a eJUHHUIY BpEMEHH B €IUHUIIE 00beMa I peaKIiuu:
1) roMoreHHoi;
2) reTeporeHHOM;
3) Ha rpaHuLE TBEPIOE TEIO — KUAKOCTD;
4) Ha rpaHMIle ra3 — XKUIKOCTb.

16. Kax ¢popmynupyercs npasuino Baut-I'opda?

1) nmpu noBellieHMH TeMmmeparypsl Ha 10 rpamycoB CKOpPOCTb XMMHUYECKOW pEaKIMH
yBenuuuBaercs B 2-4 paza;

2) nns OOJIBIIMHCTBA XMMHUYECKUX PEAKIMHA CKOPOCTh PEAKLMU YBEIHMYUBACTCS C POCTOM
TEMIIEPATYPBI;

3) CKOpOCTh peakLMH MPONOPLUOHATbHA MPOU3BEIECHUIO KOHIEHTPALUN pearupyromux
BELIECTB, BO3BEJIEHHBIX B CTENEHU, pPABHbIE CTEXMOMETPUYECKUM Kod(hduLueHTam
peakuuu;

4) 1npu NOHWXKEHUU TemrepaTypsl Ha 10 rpaaycoB CKOPOCTh XHMHUYECKOM peakuuu
yBEJIMUUBAETCS B 2-4 pasa.

17. Ykaxute ypaBHEHHE AppeHUyca O TEMIIEPATYPHOU 3aBUCUMOCTH CKOPOCTH PEAKLIUU:

k
1 410 — ;
)_k, g
E{l

2) k=A> *7;
3) u =k XC*>XC";

Dt

4) u, =u,>g".

18. B kakyro cTopoHy Oy/eT CMEIIaThCs PAaBHOBECHE TIPH MOBBIIICHUH TEMITEPATyPhl B CUCTEME:
Now + 3Hay < 2NHsq AH < 0?

(0onucamy).
19. CornacHo IpOTOJIUTUYECKONU TEOPHH, OCHOBAHUE — 3TO (0onucamy).
20. CoryracHO IPOTOIUTHIECKON TEOPUH, KUCTIOTA — ITO (0onucamy).

21. Crenenb AUCCOIMALIMM B PACTBOPAX AJIEKTPOJIUTOB — 3TO OTHOUIECHHUE:
1) aHaIMTUYECKON KOHIIEHTPALIMH K aKTUBHOM;
2) aKTHUBHOM KOHIIEHTPAIMHU K aHATUTHICCKOM;
3) oOuiero yuciaa MOJIEKYJI K YUCITY AUCCOLMUPOBAHHBIX MOJICKYJ;
4) 4yucna MOJIEKYJ JUCCOLMUPOBAHHBIX K O0LIEMY YHCITy MOJIEKYJI 3JIEKTPOJIUTAa B pacTBOPE.

22. KoHcTaHTa JUCCOMHMAITIH CJIa00TO JIEKTPOIUTA HE 3aBUCHT OT:
1) mpupoasl ANEKTPOIINTA;
2) TpuUpoOJIbl paCTBOPUTEIIS;
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3) KOHILIEHTpALMH JIEKTPOJINTA;
4) Temmeparypsl.

23. CreneHb THIPOIN3a 3aBUCUT OT: a) KOHIIEHTpAIMK coin; 0) TeMrepaTypsl; B) NpUpoabl conu; ) pH
Cpeapbl.
1) a,B, T}
2) a, 0, B;
3) a,0,1;
4) a, 0,B,T.

24. CreneHb ruapoin3a ¢ yBEJIMUYEHUEM TEMIIEPATyPbl (0onucamv).

25. Kakue u3 TMepeducICHHBIX COMPSDKEHHBIX KHCIOTHO-OCHOBHBIX map oO0nanaoT OydepHbIMH
CBOMCTBaMH:
1) Na“"/ NaOH;
2) CH;COO™ / CH3;COOH;
3) CI"/HCI;
4) HCO;5; / COy;
5) HPO427/H2PO47.

26. ®ocatHas OydepHas cucrema IeHCTBYeET:
1) B mua3me KpoBu;
2) B ma3Me KpOBH U BO BHYTPEHHEH cpejie )pUTPOLIUTOB;
3) BO BHYTPEHHEU Cpejie S)pUTPOIIUTOB.

27. 'emornobuHoBas OydepHasi cuctema JeiCTBYeT:
1) B mia3me KpoBH;
2) B IUIa3Me KpPOBU U BO BHYTPEHHEH CpeJie SpUTPOIIUTOB;
3) BO BHYTpPEHHEH cpejie 3pUTPOLUTOB.

28. B kakux coeAMHEHMX MOJIsIpHasi KOBAaJEHTHAs! CBS3b?
1) KCI;
2) Bry;
3) HBr;
4) CaBry;
5) P,0s.

29. Monekynpl, KaKHX U3 MEPEUYUCICHHBIX COCIMHEHUI MOTYT COeTUHATRLCS 3a CUET BOJOPOAHOMN CBS3U?
1) BeHy;
2) Hzo;
3) CHy;
4) NaH;
5) SiHa.

30. BeanunHy BbICHIEH MTOJIOKUTEILHOW CTENIEHU OKUCIIEHUSI 3JIEMEHTOB YKa3bIBAIOT:
1) HOomep mepuona;
2) HOMep psna;
3) HOMep rpymsbl;
4) nopsAIKOBBIA HOMEP.

31. Cpeau mpuUBEIEHHBIX HJIEKTPOHHBIX KOHPHUTYpaIHid yKa)KUTe BOZMOKHBIE:
1) 1p%
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2) 3p';
3) 4p%
4) 3f14,

32. Kakue yTBEpKACHHUSI SBJIAIOTCS. BEPHBIMM JUISI aIFOMUHUSA?
1) 3apsn saapa +11;
2) YUCIO BAJIEHTHBIX JIEKTPOHOB 3;
3) snektponHas popmyna 1s?2s?2p®3s23p®3d?;
4) MakcuMalbHas BAJICHTHOCTb 2;
5) snektponHas popmyna 1s? 2s? 2p®3s?3p'.

33. Yemy paBHO MaKCUMaJIBHOE YUCIIO AIEKTPOHOB HA P-IIOypPOBHE
(0onucamy).

34. Kakoii sneMeHT sBIsieTcs KOMILIEKCOOOpa3oBareneM B Xyopoduuie
(0onucamy).

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

36. HazoBure 9JEMEHT  —  KOMIUIEKCOOOpa3oBaTeib B MOJIEKYJIE BUTaMMHa B,
(Oonucamy).

37. Ormpenenure CTENeHb OKHUCJICHHUS IEHTpalbHOTO aTtoma B coeaumHeHuu [Pt(NH;3),Cl,]:
(0onucamy).

38. Onpenenure B coemuHeHnn K,[NiCly] cremeHs OKHCIIEHUS W THI THOPUAM3ANHMH [EHTPATHLHOTO
aToma (oonucamy).

39. TanpBaHmMueckuii daemMeHT JlaHmamsa — SIkoOu COCTOMUT U3 AIEKTPOIOB
(0onucamy).
40. OKHCIMTEIbHO-BOCCTAHOBUTEIBLHBIM HAa3bIBACTCS ITOTEHIA:
1) moTeHIMaN, BO3HUKAIONIMI Ha TpaHUIE METaUI-pPacTBOP, COACPKAIIUN KATHOHBI 3TOTO
METAaJIIa;
2)  MOTEHLHMaJ, BO3HUKAIOUIMKA Ha TpaHHUIE JABYX pacTBOPOB, COACPKALIUX pPa3HbIC
KOHIICHTPAIlUU OJHUX U T€X )K€ HOHOB;
3) MOTEHIMAJ, BO3HUKAOIMK 1O o00e CTOpOHBI MeMOpaHbl C HU30HMpaTeIbHOI
MIPOHMIIAEMOCTBIO, PA3ACIISIONICH pacTBOPHI Pa3HONW KOHIICHTPAIIUH;
4) moTeHUMalN, BO3HUKAIOIIMNA HA TPaHUIIE HMHEPTHBIM METAUI-PacTBOp, COAEPIKAIIUI
COTIPSDKEHHYIO OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHYIO TIapy.

41. Peakiuu, B KOTOPBIX U3MEHSIOTCS CTEIEHU OKUCIICHHS, HAa3bIBAIOTCS
(Oonucamy).
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42. OTnaya 3J€KTPOHOB COIIPOBOXK/IAETCH:
1) MoBbIIIEHUEM CTENIEHH OKUCIICHHUS;
2) HE U3MEHSETCS CTENEHb OKUCIICHUS;
3) moHmXkaeTcs CTeNeHb OKUCIEHUS.

43. KaTtom — 9T0 271€KTpO], Ha KOTOPOM HJIET PEaKIIHsI (0onucamy).

44. CormacHo cXxeMe TaJbBaHUYECKOI'0 dJIeMEHTa
Cd | Cd?*||Cu?* | Cu
1) MemHBIN SIEKTPO/ SBISIETCS KaTOAOM;
2) BJEKTPOHBI JABMXKYTCS OT MEAHOTO AJIEKTPOJia K KATOTHOMY;
3) B mporiecce paboThI AIEMEHTA Ha SJIEKTPOIC OCAXKIACTCS KaIMUIA;
4) Meab OKUCISETCA.

45. B ranpBaHUYECKUX JIEMEHTAX MPOUCXOIAT IPOLECCHI:
1) mpeBpalieHus XUMHUYECKON SHEPTUU B AIEKTPUUYECKYIO;
2) mpeBpalleHNUs XMMUYECKON SHEPTMH B MAarHUTHYIO;
3) mpeBpalleHus MEKTPUIECKON IHEPTUU B MEXaHUYECKYIO;
4) mpeBpalleHUs] XUMUYECKOW SHEPTUU B MEXaHUYECKYIO.

46. Ilpu paboTe rajabBaHUYECKOIO 3JEMEHTA, COCTOSILEr0 M3 MEIAHOTO M IIMHKOBOT'O 3JIEKTPOIOB,
norpyxeHHbix B 0,01M pactBopbl ux cyibharoB, Ha KaTtoje Oy/leT MpoTeKaTh peaklus, ypaBHEHHE
KOTOPOH UMEET BULI...

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

47. AHOJI — 9TO NIEKTPOJ, HA KOTOPOM HJET PEAKIIHS (0onucamy).

48. AncopOrus — 3TO:
1) HakorieHHue 4acTHIl aIcOpOTUBA Ha TTOBEPXHOCTH aJICOPOCHTA;
2) HaKOTMJIEHHE YaCTHIl aICOpOEHTa Ha TOBEPXHOCTHU aIcCOPOTUBA;
3) HaKoOIUIEHUE YacTHIl aicopOaTa Ha MOBEPXHOCTHU aJCOPOTHBA;
4) HaKOIUICHHE YaCTHII ajJicopOara BHYTPH aJCOpOCHTA.

49. AbcopOrus — 3TO:
1) oObemMHOE MOTJIoIeHHE Ta3000pa3HOTO BEIIeCTBa KOHICHCHPOBAHHOM (ha30ii;
2) mpolecc CMEIIMBAaHUS MEXIy COOO0H pa3IMYHbBIX T'a30B;
3) o0BEeMHOE TIOTJIONICHNE PACTBOPEHHOTO B )KHIKOCTH BEIIIECTBA TBEPIOH (a3oif;
4) mpoliecc CMENIMBAaHUS MEKIY COOOH JIBYX B3aUMOPACTBOPUMBIX JKUIAKOCTEH.

50. XemocopOr1usi — 3TO MpoIecc U30UPATEIHLHOIO HAKOIUICHUSI COPOTHUBA Ha MIOBEPXHOCTH MM B 00beMe
copOeHTa:

1) mpoucxomsnuii 3a C4ET XUMHUUECKOTO B3aUMOJICHCTBUS U MPUBOIAIIMIA K 00pa30BaHHIO
HOBBIX BCUICCTB,

2) [Opu KOTOPOM YacCTHIbI OOOMX B3aUMOJICHCTBYIOIIMX BEIIECTB HE TEPSIOT CBOCH
WHAWBUAYAITbHOCTH;

3) mnpoucxomsmuii 3a CUET CHJI KYJOHOBCKOT'O B3aUMOJCHCTBHSI MEXIY 3apsDKCHHBIMHU
JaCTullaMU, KOTOPBIC IIPU 3TOM HE TCPAIOT cBoen HHIUWBHUIYaJIbHOCTH,

4)  CONMpOBOXKIAMOIIUICS O0pa30BaHMEM HOBBIX COCIAMHEHUWH, KOTOphIE HE 00pa3yroT
CaMOCTOSITSIILHYTO (a3y.
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51. Ilo otHomenuto k H,O ITAB sgBnstoTcs:
1) Takuwe opraHMYECKHE COCTMHECHUS KaK CIIUPTHI, aMHHBI, KAPOOHOBHIEC KHCIIOTHI,
2) HacChIIICHHBIE U HEHACBIIICHHBIE YTIIEBOJOPOIbL;
3) apoMaTUyecKue yriIeBOIOPO/IbI;
4) HEOpraHMYeCKHe U OPTaHUYECKHUE DIIEKTPOIUTHI.

52. Ilo otHomenwuto k H,O ITMB gBnsroTes:
1) ankaHBI ¥ MUKJIOATKAHBL;
2) cuJbHbIE HEOPTaHUYECKUE KUCIIOTHI;
3) couu U mIeNoYH;
4) MOHOcCaxapu/ibl.

53. Ilo otnomenuto H,O ITHB sBnstoTcs:
1) cosim a30THOM KHCIIOTHI,
2) coNM YKCYCHOM KHUCIIOTHI;
3) TI0K03a;
4) caxapo3a.

54. Crenenb 1UCTIEPCHOCTH — 3TO:
1) nuamerp yacTHIl TUCHIEPCHON (a3bl;
2) BenuuuHa, 0OpaTHas MONEPEYHOMY pa3Mepy YaCTHIl JUCTIEPCHO (as3bl;
3) cymmapHas IIomaab MOBEPXHOCTH YACTHUIl JUCTIEPCHOU (pa3br;
4) ob1mas Macca 4acTHIl JUCTIEPCHOM (hazbl.

55. KpoBb — 370!
1) 3075,
2) remb;
3) WCTHUHHBII pacTBOp;
4) smynbcus.

56. Cucrembl, B KOTOpBIX BEIIECTBO AUCHEPCHOW (ha3bl HAXOAUTCS B BHJE OTAEIBHBIX MOJEKYI,
Ha3bIBAIOTCS:

1) MCTUHHBIMH PacTBOPaMU;

2) KOJUIOUJHO-IUCTIEPCHBIMU CUCTEMAMU;

3) rpyOoaucnepCHBIMHI CHCTEMaMHU.

57. Kakoe arperaTHoe COCTOSHHE AHCIEPCHOW a3kl B CYCICH3UAX
(0onucamy).

58. Kakoe arperatHoe COCTOSHHE AMCIEPCHOHHOM Cpelbl B 3MYJIbCUAX
(0onucamy).

59. Kakoe arperaTHoe COCTOSIHHE JHMCIIEPCHOHHOM CPEIbl B CYCHCH3HSIX
(0onucamy).

60. Kaxoe arperatHoe cOCTOSSHME IMCIIEPCUOHHON Cpelbl B TyMaHe

(0onucamy).

dopmupyemMbie KOMIIETEHIHHU (KOAbI) Howmep TecTtoBoro 3axanusi (Bapuanr 1)

YK-1 1-60
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BOITPOCHI IJIA BAIIIUTBI IABOPATOPHBIX PABOT
O AMCIUITVIMHE «XUMMU S

Pa3nes 1. Llennb n 3anaun kypca. BBenenue B 0011y10 XuMHIO

Paszpnen 2. PacTtBopbl

JlabopaTopnas padora 1.
[IpuroroBneHue pacTBopa XJIOpHIa HATPUS C 3aJJaHHON MacCOBOM JT0JIEH.

Bonpocel o reme:
1. Kakue criocoObl BbIpakeHUsI KOHIIEHTPAILMU PacTBOPa CYIECTBYIOT?
2. Yro takoe TuTp pacteopa? Uem OH OTIIMYAETCS OT IUIOTHOCTU?
3. B kakux eMHMIIAX BhIpa)KaeTcs MaccoBasi 10Jis, MOJIIpHasi, MOJIsUIbHAsL KOHIIEHTpALusl, TUTP?
4. Yto coboii mpeACTaBISIOT HACHIIIIEHHBINH, HEHACBIIIICHHBIA PacTBOPHI?
5. YTo Takoe pacTBOPUMOCTb, U OT KaKuX (PakTopoB 3aBUCHUT?

Pasznen 3. OcHOBHBIE 3AKOHOMEPHOCTH NPOTEKAHUA XMMHYECKUX IPOLECCOB.

JlabopaTopnasi padora 2.
Omnpenenenre YHTAIBIUU HEUTpaTU3aIHH

Bomnpocel o reme:
1. Uto Ha3wiBaeTCs TEIOBBIM 3 pexTom mporecca?
2. Kakyro QyHKIIMIO COCTOSHUS Ha3bIBAtOT dHTaNbNKEH? KakoBa ee pa3MepHOCTH?
3. Chopmynupyiite 3aKoH ['ecca 1 CIeICTBHUS U3 HETO.
4. Kakue mporiecchl MOTYT COMPOBOXKIAThCS TeIUIOoBBIMH 3¢ dekramu? Kakue Xumudeckue
peaKIMu Ha3bIBAIOTCS DK30-, SHI0TepMuueckumMu? [IpuBenure mpumepsl.
. UTto Ha3bIBaeTCs CTAaHAAPTHOM TemIOoTOM (3HTanmbIueil) oopasoBanusa? Kakue cBoiCcTBa MOKHO
0XapaKTepU30BaTh, 3Has ATy BeMunHy? Kakue ycrnoBus MPUHATO HA3bIBATh CTAHIAPTHHIMU?
6. [lonsatue suTponuu. B uem cyTsh Il Hauana TepMOIUHAMUKH.
7. Kak MeHsieTcs SHTPONUS NPU pa3InYHbIX Mpoleccax?
8. DHTpONUIHBIN U SHTATBIUIHBIN (aKTOphI MporeccoB. JHeprus ' nooea.
9
1

9]

. KakoBo ycrnoBre caMmonpon3BoIbHOTO IPOTEKaHUS IPOIECCOB?
0. B ueM cyTh 3HEpreTHYeCKOro CONpsKEeHUsI OMOXMMUYECKUX peaKiuii?

JlaGoparopnas padota 3.
3aBUCHUMOCTH CKOPOCTH PEAKIIMH OT Pa3IUYHBIX (PaKTOPOB.

Pac4yers! M 3a1aHuA:
a) Paccuuraiite yClI0BHYIO CKOPOCTb IPOTEKAHUS PEAKIUHK JJIs KaXKI0r0 OINbITa 10 (GOPMYJIE: V yey
= 1/t, rae t - BpeMsl peakiiuu B CEKyH/1axX.
6) Iloctpoiite rpaguk 3aBUCUMOCTH CKOPOCTH pPEAaKLHUU OT KOHLEHTPALUH pearupyromux
BEIIECTB, IJ€ Ha OCH a0CHUCC OTJIOKUTE YCIOBHYIO KOHLEHTPAlMIO pPacTBOpa, a Ha OCH
OpAMHAT — YCJIOBHYIO CKOPOCTb PEAKIIHH.
B) [lpoananusupyiite rpaduk u cpaenaiTe BBIBOJ O 3aBUCUMOCTH CKOPOCTU PEAKIUU OT
KOHLIEHTPALMU OJJHOTO U3 PEarcHTOB.
r) Beruncaure mo mpaBuny Bant Todda temnepatypnsiii kKoapPHUIMEHT CKOPOCTH peaKkuu
7.
Bonpocel o reme:
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1. Yro nompaszyMmeBaroT 0]l CKOPOCTbIO XUMUUYECKOMN peakuuu?
2. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKiuu?
3. Yto Takoe MOJEKYJIIPHOCTh, IOPSAAOK peakuuu’?
4. ChopMmynupyiTe 3aKOH JCUCTBYIOIINX Macc.
5. Yro Takoe peakuus HyJeBoro nopsaka? KakuM KMHETUYECKUM YpaBHEHHMEM OIMCHIBAETCS?
6. Kak 3aBucHT ckopocThb peakiuu oT remrepatypsl? @opmynsl Baut-I'opda n Appennyca.
7. Yto Takoe sHEprus aKTUBaLUU?
8. Uem xapakTepu3yercsi COCTOSTHUE XUMUYECKOTO PaBHOBECHSI?
9. Chopmynupyiire npunnumn Jle-Illarense.
Pasnen 4. PapHoBecHs B pacTBOPax 3JIEKTPOJIUTOB

JlabopaTopHasi padota 4.
WNonusble, rereporeHHbIe paBHOBECHUS B PACTBOPAX HJIEKTPOIUTOB.

Bonpocel mo reme:

1. Kakue 31eKTpoiauThl Ha3blBatoTCs CUiIbHBIMU? [IpuBeanTe mprMepsl.
. UTo Takoe MOHHAs CHUJIa PacTBOPA, AKTUBHOCTb, KOI(D(HUIIMEHT aKTUBHOCTH.
. Kaxue 3nexTpoautsl oTHOCAT K cnadbiM. [IpuBenuTe npumepsl.
KoHctanTsl aucconmanuy ciabblx KUCIOT W ocHoBaHuil. [IpuBenute Bbipaxkenus Knu.ms
cinenytomux ciadbix anekrpoautoB: CH3;COOH, H,SO;, Zn(OH),, NH4OH. Eciu snextposnut
JUCCOLUUPYET CTYIIEHYATO, TO JUIs KXK10M CTyIIEHH.
5. Kak cBs1i3aHbl cTeneHb 1 KOHCTAHTa IUCCOlMaun?
6. Uto Takoe kuciaoTa U ocHoBaHue 1o bpéucreny.
7. YTto Takoe IpOTOIUTHI?
8
9
1

AW

. UTo 03HauaeT MOHHOE ITPOU3BEIEHUE BOJBI?
. Uro Takoe nmpousBeieHne pacTBOPUMOCTH?
0. HazoBute ycioBusi 00pa3oBaHusl U paCTBOPEHUS OCaIKa.

JlabopaTopHas padoTta 5.
Bydepnslie pacTBOpEI.

Bonpocsl no reme.
1. Kakue pacTBopbl Ha3bIBatOTCs OypepHbIMU?
2. [lpuBenure ypaBHenus I'ennepcona-I'accenpbaxa.
3. Kakue OydepHblie cucTeMbl JEHCTBYIOT B OpraHu3mMe?
4. Yto Takoe amuao3, ajaKaios3?
5. Yto Takoe OydepHas eMKocTh 1o kuciore? Kak ona onpenensercs?
6. Kakyro cpeny Oyzaer nmets ammuadHas OydepHas cucrema?

Pa3znen 5. Ctpoenue BemecTBa. buoreHnbie 3J1eMeHTbI

JlaGoparopnas padota 6.
KomMimiekcHbIe cCOeTMHEHUS

Bonpocel o Teme:
1. Yto 0o3HayaeT AE€HTAHTHOCTE?
2. HazoBuTe HEHUTpaibHbIC 1 AaHUOHHBIC JIUTAH/IbI.
3. Kak onpenenuts 3apsi KOMIJIEKCHOTO HOHA?
4. Yto 03HauaeT BTOPUYHAS TUCCOIMAIMS KOOPAMHAIIMOHHBIX COSTUHEHUN?
5. Kakne KoMILIEKCHBIE COeTUHEHHS Ha3hIBAIOT XEJIaTHBIMU?
6. Uro Takoe KoHCTaHTa yCTOMUnBOCTH (K)) M KOHCTaHTa HecToMKoCTH (K,)? Kak cBa3anbl Mex1y
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Cc00O0M 3T BEJIUYUHBI?

7. HomeHKnaTypa KOMIUJIEKCHBIX COCTMHEHUMH.

Pa3nes 6. OCHOBBI 2JICKTPOXMMHHU

JlabopaTopnasi padora 7.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIIH.

Bonpocsl mo Teme:

1.

2.

Crenens okucnenus. [Ipoueccel okucnenus, BocctaHoBleHUs. OKUCIUTENBHO-
BOCCTAaHOBUTEJbHBIC peakiuu. Meto el coctaBienus OBP. NoHHO-271eKTpOHHBIN METOI.
DnekTpuyeckas MpoBOAUMOCTb pacTBOpoB. IIpoBonnuku I u Il pona. Ilonsarue o6 yaenbHON U
MOJISIPHOM 3JIEKTPUUECKOM MPOBOJUMOCTH. Y KaKUTE (PaKTOPHI, BIHUSIOIINE HA UX BEJIUYUHY.

. Cymuocte  OB-BzaumopeiictBusi. Conpspkennble  OB-mapel.  Penokc-nmorenmuansl.  OJ1C

OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ. HpaBI/IJIO OIIpCACJICHUA HaAIpPaBJICHUS IPOTCKAHUSA
OBP.

. IloaaTne o MexaHuM3ME BO3HHMKHOBCHHS QJICKTPOJHOr'0 IOTCHIMAJA, )1BOI71HOM QJICKTPUYCCKOM

cinoe. GakTopsl, BAMSIONINE Ha BEIUYUHY JIEKTPOJHOro noteHnuana. CTaHaapTHBIN JIEKTPOIHBIN
noteHuuan. Y pasHenue HepHera.

. OKHCIUTEITLHO-BOCCTAHOBHUTEILHBIC QJICKTPOJbl, MCXaHN3M BO3HHUKHOBCHHUA PEAOKC-IIOTCHIIMAJIA,

YPaBHCHUC HepHCTa-HeTepca. buonornyeckoe 3HaueHUE PEAOKC-TIOTCHIIMATIA.

Pasznen 7. ®U3HKO-XUMHUANIOBEPXHOCTHBIX ABJICHUI B (DYHKIIHOHMPOBAHUH KMBbIX CHCTEM

JlabopaTopnasi padora 8.
[TocTpoenue n3oTepmMbl aIcOpOIMHN YKCYCHONW KUCIOThI AKTUBUPOBAHHBIM YTJIEM.

Bonpocsl o Teme:

1.
. UTo Takoe MoBEpXHOCTHASI aKTUBHOCTh?

. Kakue BeniectBa HaszbiBarotcs [IABamu? [Ipusenure npumepsl.

. Kakue BemniectBa HaszbiBatorcst [IMBamu? [IpuBeaure npumepsl.

. Kakue BemectBa HasbiBatotcst [ITHB? IIpuBenure npumepsl.

. Uro Takoe amcopbumsi, abcopOumsi, mecopOuus?

. UeMm oTnmnuaeTcs xeMocopOLus oT Gpusnueckoit copouuu?

. Kak uamensiercsi cBoGomHas sHeprus ['m60ca B pesynpTaTe aacopOoruu?
. Ot yero 3aBucut ['n66coBcKas agcopouus?

O 00 3N L B W

Yto Takoe TIOBCPXHOCTHOC HATAKCHHUC )KI/I,[[KOCTI/I? Ortuero 3aBUCHT?

Pa3znen 8. ®usnko-xumus AUCIIEPCHBIX CUCTEM B q)yHKIII/IOHPIPOBaHI/II/I JKMBbBIX CUCTEM

JlabopaTopHasi padora 9.
JlucriepcHbIe CUCTEMBI U X CBOMCTBA

Bonpocs! u 3aganus:

l.
2.

Onuimre Ha0IH0IaeMOE.
[To pa3mepy okpallleHHBIX ISTEH, OCTABIEHHBIX THIPO30JISIMHU Ha (pUIbTpoBaIbHON OyMmare,
OTIPEICITUTE 3apPsi/T KOJUTOMTHOM YaCTHIIBI B KAXKIOM CITydae.

Bonpocel no reme
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1. Knaccugukanus TuCepcHbIX CUCTEM.

2. Kakme pacTBOpbl Ha3bIBAIOT KOJUIOMAHBIMHA? B 4YéM COCTOMT HMX OCHOBHOE OTJIWUYHUE OT
VCTHUHHBIX paCTBOPOB?

3. CTpoeHne MHIIEIIIBI

4. IlpaBuno @asuca u [Tanera.

5. Kakne MeTopl HCIIONB3YIOTCA IS TIOJY4EeHHS KOJUTOMAHBIX pACTBOPOB?

6. Uto npexacrasiser codoit a3pdext Tunnans?

7. MeToasl OUMCTKU KOJUIOUIHBIX PACTBOPOB.
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KOMILJIEKT 3AJJAHUM JJ151 KOHTPOJIbHOM PABOTBI
O JMCHUIIJIMHE XUMMUSI

KontpoabHas padora 1.
Paszneasnt 1-4.

Bapmuanr 1.
1. Beoruncaute 3HaueHne A H° g Ul mpoTekarolied B OpraHuM3Me€ peakluu IPEeBpaIICHUS
TJIFOKO3BL:

CsH 1206 (TB) + 60, (F) «— 6CO;, (F) + 6H20()K)
2. KakuM# M3MEHEHUSMU TeMIEpaTyphl, AaBJIECHUS M KOHUEHTPALUU MCXOJIHBIX BEIIECTB MOKHO
CMECTUTh PAaBHOBECHE OOpPAaTHUMOM peakIiu
2NO(F) + 02 e 2N02 () + AH?
3. Onumure nosenenue spurporutoB npu 310K p=1, i=1.9 B 0,5% pactBope xnopuaa Hatpus. Yto
MOJKET MPOU30MTH MPHU BBEACHUU OOJILHOMY TaKOro pacTBopa?
4. Bpruucnure pH pactBopa cuHumibHON kuciotsl HCN ¢ momsspHoit konuentpanueit 0,0001
mone/n1. Ka=7,9-10"1°,
5. Hanumure ypaBHeHHE THApoiM3a (B MOJEKYISIpHOW M HMOHHOM (hopMme) XJIopuaa aMMOHMSL.
VKaxuTe NpOTOJUTUYECKHE ITAPBI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensl.
6. Beruncnute pactBopuMocTh cynbdara 6apus B 1 auTpe BoAbI B rpaMMax.

Bapmuanr 2.
1.Beraucnure uzmenenue cBo6oHoM sueprun ['n6oca AG®gg peakumu:
H,S(r) + Br; (% )«> 2HBr1(r ) + S(k).

B kakoM HampaBieHMH BO3MOKHO CaMOIIPOU3BOJILHOE NPOTEKAaHUE JaHHOW peakuuu IpU
CTaHJAPTHBIX YCIOBUAX?

2. Peakuus 2A(r) + B(r) = A,B (r)anemenTtapnas. Bo ckoibko pa3 u Kak HU3BMEHHUTCSI CKOPOCTh
NPSIMOI peakMy Npy YBETHMUEHUH KOHIIEHTPALMU UCXOHbBIX BEIIEeCTB B 2pa3a?

3.Yemy paBHAa OCMOMOJISIPHOCTH KPOBH, €CJIM OCMOTHYECKOE JaBieHne kposu rpu 37°C cocrapiser
760 xIIa?

4. Onpenenuts pH pactBopa ruapokcuaa Harpus, B 100 ma kotoporo coaepxutcs 0,0004 r.

5. Hamumure ypaBHeHHMe Tuapoiu3a (B MOJIEKYJISIpHOH M HOHHOM (opme) cynbduaa JIUTHSL.
VYKaxuTe MPOTOJUTUYECKHE ITAPhI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensl.

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

Bapuanr 3.

1. Ha ocHOBaHMM cTaHAApTHBIX TEIUIOT OOpa30BaHMsI M AOCOJIOTHBIX CTAHAAPTHBIX AHTPOMMMA
COOTBETCTBYIOIIMX BemecTB BoiumMcante  AG®ogs  peakumm npu 0°C, mnporekaroruei 1o
YPaBHEHHUIO:

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

2. OpHuUM M3 crOcOOOB MONYyYEHHUs XJopa sBisercss npouecc /IMKoHa, KOTOpBIA OMUCBIBAETCS

ypaBHEHUEM
4HCI(T) + O,(r) «> 2 Cly(r) + 2H,O(T) +AH.
N3meHeHneM Kakux napaMmeTpoB MOXKHO YBEJIMYUTH BBIXOJ] XJI0pa B IaHHOM peakuuu?

3. Bpruuciaure ocMoTuueckoe aaBieHue pactBopa raunepuHa Cs;HgOsc maccoBoit nosneit 1%
(mmotHocts 1,0006 r/min) mpu 25 °C.

4. Paccuurats pH 0,001 M pacTBOpa a30TUCTONU KUCTOTHI.

. Hamummre ypaBHeHme ruaposnms3a (B MOJEKYSIpHOW M HOHHOW (hopMe) HHUTpaTa MarHusl.
VYKaxure NpOoTOJMTHUECKUE Mapbl CONPSYKEHHBIX KUCJIOT U OCHOBaHUM U pH cpefbl.
6. IIP (CaSQ4) =2.5-107. Haiitu koHueHTpauio noHoB Ca’" B HACBIIIEHHOM PAacTBOPE 3TOM COJM.

9]
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Bapuanr 4.
1. Oxkucnenne aMMHaka IpoTEKaeT M0 YPAaBHEHMIO:

4NH3 (F)+302 (F) = 2N2 (F) + 6H20()K)
OHpeI[CJII/ITC TEIUIOBOM 3(1)(I)CKT PCaKUU U YKAKHUTEC - 9TO DK30- WJIHW SHAOTCPMHUYCCKAA pCaKIIUA.

2. TemmnepaTypHblii KO3(QGUIMEHT HEKOTOpoW peakuuu paBeH 3. Kak H3MEHUTCS CKOpPOCTH
peaKkLuy, eCau Ty PEAKIMIO OCYLIECTBIISIIOT CHAaYajla MPYU HOPMAJIBHBIX YCJIOBHSX, a 3aTEM IIPU
CTaH/IapPTHBIX YCIOBUSAX?

3. Paccunraiite ocmornueckoe nasieHue npu 37°C  20%-HOro BOJHOTO pacTBOpa IIFOKO3BI
(mmotHOCTh 1,08r/MIT) 1711 BHYTPUBEHHOTO BBEACHUS IIPH OTEKE JIETKOTO.

4. Beruucnute pH pactBopa ykcycHO# KHCIOTHl ¢ KoHIeHTpauuei 0,05 Monb/a

5. Hamummure ypaBHeHHE ruiponusza (B MOJEKYJISPHOM M HOHHOM ¢opme) HUTpaTa MAarHus.
VYKaKuTe NPOTOIUTUYECKUE TPl CONPSKEHHBIX KUCIOT U oOcHOBaHui 1 pH cpenpl.

6. OGpa3zyeTtcst i1 ocafiok cyibdara Oapusi TPU CMEIIMBAHUK PaBHBIX 00BEMOB XJIOpHAA Oapus U
cyabdara HaTpus ¢ KoHueHTpauuii mo 0,0001 momns/n?

Bapmuanr S.

1. BeuucauTe 3HavyeHue SHeprum I'ub6ca peakuuu ruapaTaliy sMYHOro ansoymuna mpu 50 °C,
ecmn: AH® =-6,58 xJ/Monb; AS° = -9,5 JIx/ (MoneK).

2. B kakoM HampaBJIC€HUH POU30MIET CMEILICHUE PABHOBECHUSI CUCTEMBI

N2 +3H2 A 2NH3 +92,4 KI[)K
IpU a) NOHM)KEHUU TeMIIepaTyphl; O)IOBBIIICHUN JaBJICHUS; B) YMEHBIICHUN KOHIEHTPALUU
ammuaka?

3. Ilpu 25°C ocmoTHueckoe MJaBJICHHUE BOJHOTO pacTBopa Oenka ambOyMHHA C MacCOBOM
koHueHTpauueit 40 r/n paBHo 1,41 klla. Beraucauts MOJIsIpHYIO Maccy 3TOro Oenka.

4. Boraucnuts pH 0,01 M pactBopa kapOoHaTa Kaiusl.

5. Hanumure ypaBHeHMEe Tuaposinza (B MOJIEKYJSIPHOH M HOHHOW (opme) kapOoHaTa Kajus.
VYKakuTe NPOTOJUTUYECKHE MTaphl CONPSKEHHBIX KUCIOT U OCHOBaHW H pH cpensl.

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

Bapmuanr 6.
1. BO3MOXHO 11 caMOTNIPOU3BOJILHOE NMPOTEKAHUE PEAKIMH MPU CTAHJAPTHBIX YCIOBHUIX:
4HCI(r) + Oy(r) «> 2 Cly(r) + 2H,0(x)

2. Kak cimegyer M3MEHUTh TEMIIEpaTypy, KOHLEHTpPALlUU pearvpyrollux BEIIeCTB U JABJICHUE B
CUCTEME

4NH; (r)+ 30, (1) = 2N; (1) + 6H,O0(x) + 1528 /X,
YTOObI CMECTUTh PABHOBECHE BIPABO?

3. BbiuucianTh ocMOTHYECKOE JaBJICHHE pacTBopa, coaepskamiero 16 r caxapa CipH»,O;5; B 350r
Boabl ipu 20°C. IInoTHOCTH pacTBOpa paBHa 1,05 r/mi.

4. InotHOCTH 40%-TO pacTBOpa a30THOM KUCIOTHI paBHA 1,25r/mi1. Paccunrars pH 1 MOJISIIBHOCTB
9TOTrO pacTBoOpa.

5. Hanumure ypaBHeHue rujponnsa (B MOJEKYJISIPHON U MOHHOM opMme) alieTata Kanus. Y KaxuTe
IIPOTOJINTUYECKHE Maphl CONPSIKEHHBIX KUCIOT U OCHOBaHUM U pH cpensl.
6. PactBopumocts okcanara Hukenss NiC,O4 3 mr/n. Beraucnure nponsBeneHne pacTBOPUMOCTH
Bapmuanr 7.
1. TermoBoit 3 dext u n3menenue sHeprun [ m66ca mpu 25°C it peakiuu

COy(1)+4H,(r) = CHy(r) + 2H,0(x)
COOTBEeTCTBEHHO paBHbI -253,02 x/x/monb u -130,1 kJ/[x/Moas. Onpenenure A S juist 3TO#
peakiuu.

2. U3MeHeHneM KaKux napaMeTpoB MOXKXHO CMCCTUTb PAaBHOBCCHEC pPCAKIIUU

N, +3H; <> 2NHj; AH® = -92 4k ]I
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B CTOPOHY KOHEYHBIX TPOJYKTOB?

100 mi pactBOpa, coaepxkamero 0,5r pacTBOpeHHOro Heanektponuta, npu 40°C umeer
ocMOTHYECKoe JaBiieHue, paBHoe 142 xlla. BpuuciauTh MONSIpHYIO Maccy pacTBOPEHHOTO
BEIIECTBA.

. Uemy pasen pH B 0,025 M pactBope cepHOI KUCIOTHI.
. Hanumure ypaBHeHue ruapoiusa (B MOJEKYJISIPHOW M HOHHOM ¢opMme) cuimkarta Kajusl.

VYkaxure MPOTOJIUTUYCCKUC ITapbl CONIPSI)KCHHBIX KUCJIOT U OCHOBaHUI U pH Cpcabl.

. Berumcnure KOHIIEHTpAIMi0O MOHOB CBHHIIA (T/J1) B HACBHIIMIEHHOM BOJHOM pPacTBOpE XJIOpHIA

ceurna (ITP (PbCly)=1,6-107).

Bapuanr 8.

1.

2.

3.

4.

Paccunrare 3Hauenne AGCgg Cliemyroniel peakiii U yCTAaHOBHTH, B KaKOM HaIpPaBJICHUU OHA

MOXET MPOTEKATh CAMOIIPOU3BOJIBHO B CTAHAAPTHBIX YCIOBUSIX:
CHy(t) + COy(1) =2CO(r) + 2H,(T)

TemnepatypHblii KO3 (GUIIMEHT CKOPOCTH HEKOTOpOWM peakiuu paBeH 3. Bo ckombko pa3
YBEITUYHUTCS] CKOPOCTh 3TOM peaKIu, €CJId MOBLICUTH TemmepaTypy Ha 30 rpagycos?
Ornpenenure MOJISIPHYIO Maccy yrileBoJa, eciau npu pactBopenuu 1,71 r aroro Bemectsa B 100 r
BOJIBI IIOJTy4€H PACTBOP ¢ TeMmeparypoii kunernus 100,026 °C.

BoeryrcnuTh MpoLeHTHYIO KOHIIEHTPALKIO pacTBopa, coaepxaiiero 7,1 r Ba(OH), B nutpe Bofb

u pH storo pactBopa (p=1,1).

. Hanmmure ypaBHeHue ruaponusa (B MOJEKYJIIpHONH U MOHHOU (hopme) nuanuna kaaus KCN.

VYKaXuTe NPOTOJUTUYECKHE ITAPhI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensl.

. Obpasyercs 11 ocaok cyibhaTa Kajablys, IPpU CMEIMBaHUM paBHbIX 00beMoB H,SO4 u CaCl,

onuHakoBoi KouueHtpanuu = 0,02 mons/i1. (ITP CaS04=2,5-107).

Bapuanr 9.

1.

6.

PaccunTaiite 3nauenne AG® 1t peakiMy Opy CTaHAAPTHBIX YCIOBUAX
H,S(r) + 1,50,(r) = H,O(x) + SO,(T)
U YKQKUTE HalpaBJIeHUE POU3BOIBHOTO MpoLecca.

. Kak moBusieT Ha cocTOsSITHIE paBHOBECHUSA CUCTCMBI:

2CO (1) + Oz (r)«> 2CO4(T)
yYMEHbILIEHUE TeMIIepaTyphl (AJ1s ATOro HYKHO BeIUMCIUTh AH peakiyn).

. Ilpu pactBopenuu 2r cepsbl B 24,7r O6eH3osia TemnepaTypa KUIEHHsS pacTBOpa MOBBICHIACh Ha

0,81°C. M3 ckonbKuX aTOMOB COCTOMT MOJIEKYJa cepbl B pacTBOpe? DO0YJUIMOCKOMHYECKast
KOHCTaHTa OeH30ja paBHa 2,57.

K 500r 0,98%-ro pactBopa cepnoit kuciaotel mob6aBwin 500r Bogsl. Omnpenenute pH
MOJIyYEHHOTO pacTBOPA, €CIIH IJIOTHOCTh pacTBOpa NPUHSATH 3a 1 I/Mil.

. Hanummre ypaBHeHue ruaponusa (B MOJEKyJIspHOM M MOHHON (opme) Hutpara menu(ll).

VYKaKuTe MPOTOIUTUYECKUE Taphl CONMPSKEHHBIX KUCIOT U OCHOBaHMi U pH cpenpl.
Boraucnuts pH 0,01M pactBopa KCN

Bapuanr 10.

1.

Brruuciaure CTaH,I[apTHYIO OHTAJIBIINIO XCMOCHHTE3a, IIPOTCKAOIICTO B aBTOTpO(bHBIX 6aKTepI/IﬂX
Thiobacillusdenitrificans:
6KNO; () T SS(TB) + 2C8.CO3(TB) > 3K2804(TB) + anSO4(TB) +2C02(TB) + 3N2(r)

. yKaBaTI), KaKuMH U3MCHCHUAMU KOHIICHTpaHI/Iﬁ pearupyromux BCIICCTB U AABJICHUA B CUCTEMC

MO>KHO CMECTUTh BIIPABO PABHOBECHE PEAKIIMU
COx(r) + C (rpadur) «>2CO (1).

. B 100r a¢pupa pactBopeHo 6,4r HEKOTOPOTO HEIIEKTPOIUTA. DOYIITUOCKONUYECKAss KOHCTAaHTa

a¢upa paBHa 2,1. Touka kureHus pactBopa 36,65°C, a uucroro 3¢pupa 35,65°C. Berauciuth
MOJISIPHYEO Maccy BEIIeCTBa, PACTBOPEHHOTO B 3upe

. Beraucaute pH 0,003 M BoHOrO pactsopa a3otucToil kucaotsl (K, = 5-10%)

42



5. Hamumure ypaBHeHHMe Tuapoiu3a (B MOJICKYJISApHOH M HOHHOW (opme) cynbpuaa IUTHS.
VYKaXuTe MPOTOJUTUYECKHE MTAPhI CONPSKEHHBIX KUCJIOT U OCHOBaHMM 1 pH cpenspl.
6. Beruncnuts pH 0,01 M pactBopa cynbduaa auTus.

Bapuanr 11.
1. Paccuntath SHTPONHIO pEAKIMU MTPEBPALEHUS TITIOKO3bI B OPraHu3Me:
CeH 1206 (TB) + 60, (F) «— 6CO, (F) + 6H20()K)

2. Ilpn nosbimenun temrepatypbl oT 20 1o 40 °C ckopocTh peakuuu yBeanuwiach B 9 pas.
Brrancnure reMnepaTypHbiil KOOGOUIMEHT peakiu.

3. Ckomnpko rpammoB rmoko3sl C¢H ,Ce pacTBopeno B 500 mut BoAbl, €ciiu pacTBOP 3aKUMAET MPH
100,5°C.

4. B 100 mu pactBopa conepxkurcs 0,6 r ykcycHou kuciothl. KakoBa pH pactBopa?

5. Hanummre ypaBHeHHE THAPOIN3a (B MOJIEKYJIIPHOM U MOHHOH (hopMe) XJiopuaa Meau. YKaxuTe
MIPOTOJIMTUYECKHE Maphl CONPSKEHHBIX KUCIOT U OCHOBaHUMU U pH cpenbl.

6. byzner nu Bemanate ocafgok npu cmemuBanuu 100 mu 0,02 M pactBopa HuTpata cBuHua ¢ 200
w1 0,001 M pactBopa noauaa kamus (ITP Pbl,=1.1-10")

Bapmuanr 12.

1. BeluucnuTe craHzapTHOE 3Ha4deHHE >Hepruu ['mbOca KaTanuTHYECKOTO OKHCIIEHHUS 3TaHOoja B

MPUCYTCTBUU KaTasla3bl:
Hzoz()i() + C2H5OH()K) g CH3COH(F) + 2H20()K)

2. 3anuiuuTe BhIpaKeHHE 3aKOHA JIEHCTBYIOIIUX Macc JUIs MPSMOI U 00paTHOM peakluu, CUnTas ux

IIPOCTBIMHU:
C,H,; +H; < C,He.

Bo ckonbko pa3 M3MEHHTCS CKOPOCTh MNPSMON PpEaKLMH, €CIM YBEJIWYUTh KOHILIEHTPALUIO
STUJICHA B 3 pasa.

3. OnpenenuTh MOJIIPHYIO MacCy BEILECTBA, €CIIM €ro pacTBop, coAeprkauuii 9 r Beniectsa B 100r
BOJIBI, 3amep3aeT npu MuHyc 2°C.

4. Berauciaute pH 0,01 M pactsopa ruapokcuna ammonus K, (NH,OH) = 1,8 11072,

5. Hanmmure ypaBHEHHE Tuapoiu3a (B MOJEKYJIIpHOW U HOHHOW (opme) cyiabduaa Le3us.
VYKaKuTe NPOTOIUTUYECKUE TIAPbI CONPSKEHHBIX KUCIOT U OcHOBaHui 1 pH cpenpl.

6. byner nu Beimagate ocanok npu cmemmBanuu 100 mi 0,02 M pactBopa Hutpata cBunia ¢ 100
M1 0,001 M pactBopa xsopuaa kanbiws (ITP PbClL=1.6-107).

Bapuanr 13.
1. Beruucnoure AH® peakiuu:
2CH;CI(r) + 3 Ox(1) «> 2CO, (1) + 2H,0(x) + 2 HCI

Kakas 3710 peakuust — 3K30- WM SHAO0TEpMHUYECKast?

2. Kak noBnusieT Ha COCTOSIHHE PaBHOBECHS CUCTEMBI:

2CO (1) + Oy <> 2COy(1)

a) ywmenblieHue KoHueHTpauun CO,; 0) TNOHIKEHHE HaBieHHUA? 3alUIINTEe BbIPAXKCHHE
KOHCTaHTBI PABHOBECHS.

3 Ckonbko rpammoB riunepuHa C3HgOs; Hamo B3aTh Ha 271 BOJBI, YTOOBI PACTBOP 3aKUMEN MPH
106°C( K. BoanI = 0,52)

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

5. HanummuTe ypaBHeHHE THIponH3a (B MOJEKYJSIpHOW M HOHHOM (opMme) pomaHuaa HaTpus
NaSCN. VYkaxurte NpoTOIUTUUYECKUE MTAPhl CONMPSKEHHBIX KUCIOT U OCHOBaHUW U pH cpenbl.

6. Beraucauts TP ¢ocdara ceunua (I11), ecau B 1 11 HackIIeHHOTO pacTBOpa coaepxurca 1.5-107
Moub/1 Pb3(POy),.

Bapuanr 14.
1. Beraucnure CTAaHAAPTHYIO SHTAJIBIINIO PCAKIIUH MPEBPAICHUA TJIFOKO3bI B OPraHU3ME!:
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C6H1206 (TB) +602 (F) « 6CO 2 (F) + 6H20 ()K)
2. Kak M3MEHHMTCS CKOPOCTh pEaKIMH IPU OXJIAXKICHMH peakuuoHHod cmecu Ha 20°C, ecim
TeMIiepaTypHblii Ko puiueHT g pasex 37
3. Boluucaute TeMmepaTypy KpUCTaJUIM3allMd BOAHOTO pactBopa kapbammma NH,CONH, B
kotopoM Ha 100 moJieit Boabl NPpUXOAUTCSA 1 MOJIbL paCTBOPEHHOIO BEUIECTBA.
4. Paccuuraiite pH 0,005 M pactBopa cununbHOi Kkuciotsel (HCN).
Hamumure ypaBHeHue ruapoiusa (B MOJICKYJISAPHOM W HMOHHOM (opme) HUTpara CBUHIA
Pb(NO3), . YKaxuTe NpOTOJIMTHUECKUE Mapbl CONPSIYKEHHBIX KUCJIOT U OCHOBaHUHM 1 pH cpebl.
6. Beruncnuts pH 0.01M pactBopa kapboHaTa HaTpus

9]

Bapuanr 15.
1. Beraucants nzmenenue sarponuu (DSP) B peakuum:
2NHj3(r) + HaSO4(x) = (NH4)2SO4(T)
2.Kak noBiHsIeT HAa COCTOSIHUE PAaBHOBECHSI CHCTEMBI:
2CO (1) + Oy <> 2CO,(1)

a) ymenbineHue koHueHtpamuu CO,; 0) TNOHMXKEHHE JaBleHUSA? 3amUIINTe BBIPAKEHHUE
KOHCTaHTBI PABHOBECHS.

3. BpUMCIUTh OCMOTHMYECKOE JABJIEHHWE pacTBopa, conaepxkaimiero 16r caxapa CpH»,O;; B 350r
BozbI 1ipu 20°C. ITnotHOCTH pacTBOpa paBHa 1,05 r/m.

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

5. Hanummwure ypaBHeHue rufposn3a (B MOJEKYISIpHOM M HMOHHOW ¢opme) cynbpura Le3us.
VYKaXuTe POTOJUTUYECKHE ITAPhI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensl.

6. Bemaaer i ocanok npu ciuBanuu 1o 1 mutpy 0,02 M pacTBopoB HUTpaTa cepedpa u Opomuaa
HaTpusl.

KontpoabHas padora 2.
Pa3pennr 5-7.

Bapuanr 1.

1. M3o0pa3uTte SIIEKTPOHHYIO M TpapHUuecKyr0 SJIEKTPOHHYIO (OPMYJbI aTOMOB, BXOJAALIMX B
coemuaenne H,Se. Onpenenure, k kKakoMy ceMelcTBY (S,p,d,f) OTHOCATCS d7eMEHTHI. YKaXUTE
BHJI CBSI3H, TIOJIIPHOCTH M MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIHI.

2. Paccuurate pH aneratHoit OydhepHOI CHCTEMBI, COCTOSIIECH U3 PAaCTBOPOB YKCYCHOUM KHCJIOTHI U
aleraTa HaTpHsl OJJMHAKOBOW KOHIIEHTPALlMU B COOTHOIIEHUU 1:5.

3. Ormpenenute BHYTPEHHIOIO U BHEIIHIOW cdepbl, 3apsabl KOMIUIEKCHOIO HOHa H
KOMIDIEKCO00pa3oBarTesi, KOOPAUHAIMOHHOE YHCIIO KOMIUIEKCOOoOpa3oBaTelss U JEHTAHTHOCTh
muragnoB B coeauHeHuu [Pd(H,O),(NHj;),]Cl,. Hammmure BbIpaxkeHue isi KOHCTAHTHI
HECTOMKOCTH KOMILJIEKCA U HA30BUTE €TO.

4. Paccuuraiite 3./1.C. k00anbT-KaMUEBOTO AJIEMEHTA C KOHIICHTPAllUe HOHOB Cd*= 102
Monb/11, nonos Co?*, paBHoii 10™* Monb/.

(¢ %Cd*") =-0,403 B; 9°(Co) = - 0.29 B).
5. Ton6epute K03 PUIMEHTH HOHHO-3IEKTPOHHBIM METOJIOM:
KMHO4+ H202 — MHOQ =+ 02 + KOH + H20
OO6ocHyiiTe BO3MOXXHOCTh NPOTEKAaHUS pEAKIUU B CTAHJAPTHBIX YCIOBHSIX, HCIIONb3YS
TaOJIMYHbIE JAHHbBIE CTAHJAPTHBIX PEIOKC MOTEHIIHAIIOB.

6. Hanmmure ¢GopMyny MHILEIBI, TOJyYEHHON CIMBAaHUEM pPaBHBIX 00beMOB pactBopoB 0,01M

KClu 0,02 M AgNOs;. [IpuBenuTe Ha3BaHUS BCEX CIOEB MHIICILIBI.

Bapuanr 2.
1. M300pa3zuTte HJIEKTPOHHYIO M TpapHUuUEcKyr0 3JIEKTPOHHYIO (OpPMYJbl aTOMOB, BXOJAALIMX B
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coequnenue NHj;. Onpeznenure, kK KakoMy CeMEWUCTBY (S,p,d,f) oTHOCATCS smeMeHTHI. YKakuTe
BU/I CBSI3U, OJIIPHOCTH M MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuutats pH runpodocharnoii 6ydepHoii cuctemsl, cocTosmeii U3 pacTBOpoB ruapodochaTta
u quruapodocdarta HaTpHUsl OJUHAKOBOW KOHIIGHTPAIMM B COOTHOIICHUH 1:5.

3.0npenenure BHYTPEHHIOIO W  BHEIIHIOI cQepbl, 3apsabl KOMIUIEKCHOIO HOHa U
KOMILIEKCO00pa3oBartesi, KOOPJIMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTeisi U JEHTAaHTHOCTh
aurangoB B coenuHeHuu K,[Cd(CN)s]. Hanmummre BbIpakeHHe [isi KOHCTAHTHI HECTOWKOCTH
KOMIUIEKCa ¥ Ha30BUTE €TO0.

4. Bpruuciute 3.J1.C. MEIHO-LMHKOBOTO 3JIEMEHTAa, KOHLEHTPALlMM HOHOB MEOUM WM LIHMHKA B
kotopoMm paBHbl 0,001 u 0,01 monb/m.
(¢°(Cu) = 0.34B; ¢ °(Zn) =- 0,76 B.

5. 3akoHUMTH ypaBHeHue peakuuu. OmnpenenuTs HampasiieHue nporekanus OBP (B mpsmom mim
00paTHOM HalpaBJIEHUH) TPHU MOMOIIHM CTAaHIAPTHBIX PEIOKC-TIOTEHIIUAIOB:

KZS + KQMHO4 +H20 =S+....

6. Hanmmure ¢opmyity MULIEIUIBI, TOJTy4€HHOM CIMBaHUEM paBHBIX 00beMOB pactBopoB 0,001M

KClu 0,02 M AgNOs;. [IpuBenurte Ha3BaHUS BCEX CJIOEB MUILIEIUIBI.

Bapmuanr 3.

1. N300pa3ure SIEKTPOHHYIO U TpadUYeCKYyI0 SJIEKTPOHHYIO (OPMYIJBI aTOMOB, BXOISIIUX B
coenqunenune FeCl;. Onpenenure, Kk KakoMy ceMelcTBY (s,p,d,f) oTHOCSTCS AI€eMEHThI. YKaxuTe
BH/JI CBSI3U, IOJIIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurats pH aneratHoii OydepHOl cucTeMbl, COCTOSIIENH U3 PACTBOPOB YKCYCHOM KHCIIOTHI U
aleraTa HaTpHsl OJJMHAKOBOW KOHILIEHTpaUuu B cooTHouieHuu 1:10.

3. Omnpenenute BHYTPEHHIOIO W BHEIIHIOK cdephl, 3apsiabl KOMIUIEKCHOTO HOHA W
KOMIUIEKCOOOpa3oBatTesi, KOOPAUHAIMOHHOE YHCIO KOMILIEKcooOpa3oBaTenss U JEHTAHTHOCTh
muraanoB B coenuHeHun Na[Sb(H,O), (SO,),]. Hanuwmmre BbIpakeHHe Jisi KOHCTAHTHI
HECTOMKOCTU KOMILJIEKCA U HA30BUTE €TO.

4. Bprunciute J.J1.C. MEIHO-ITMHKOBOTO 53JIEMEHTA, KOHIICHTPAIMs MOHOB MEIU B KOTOPOM
=0,01momb/71, a KoHIIeHTparus HoHOB 1uHKA = 0,001 MOIB/11.

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

5. 3akoH4HTh ypaBHeHUe peakiuuu. OnpenenuTsh HampasieHue nporekanus OBP (B mpsmom mim

00paTHOM HaNpPaBJICHUH) TPHU MOMOIIU CTAHAAPTHBIX PEIOKC-TIOTCHIINAIIOB:
KMnO4+ K,SO5 + H,O =

6. Hanmmure Gpopmyiny MuLieibl, MOJy4YeHHOM ClIMBaHHEM paBHBIX 00beMoB pactBopos 0,1M KI u

0,01 M AgNOs. [IpuBenurte Ha3BaHUs BCEX CIOEB MULIEILIBI.

Bapmuanr 4.

1. N300pa3ure SJCKTPOHHYIO W TPapUUECKYIO ICKTPOHHYIO (OPMYJIBI aTOMOB, BXOISIIAX B
coenqunenne H,O. Onpenenure, Kk KakoMy ceMecTBy (s,p,d,f) oTHOCATCS d7€MEHTHI. YKaxuTe
BU/JI CBSI3U, OJIIPHOCTD M MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurats pH aneratHoii OydepHOl cucTeMbl, COCTOSIIEH U3 PACTBOPOB YKCYCHON KUCIIOTHI U
aleraTta HaTpUs OJIMHAKOBOM KOHILIEHTpalMu B cooTHoueHuu 10:5.

3. Omnpenenute BHYTPEHHIOIO M BHEHIHIOW cdephl, 3apsabl KOMIUIEKCHOTO HOHa U
KOMILIEKCO00pa3oBaresi, KOOPAUHALMOHHOE YHCIO0 KOMILIEKcooOpa3oBaTeiss U JEHTaHTHOCTh
aurangoB B coeauHeHun K [Fe(CN)4(H,O),]. Hanwumurte BbIpaskeHuE [Uisi KOHCTAHTHI
HECTOMKOCTU KOMIUIEKCA U HA30BUTE €TO0.

4. Omnpepenure O/IC KOHUEHTPAIMOHHOTO TaJIbBAHUYECKOTO 3JEMEHTa, B KOTOPOM OJWH
nukeneBblii (Ni) 2JIEKTPOJ HAXOAWTCS B PAacTBOPE C AKTHMBHOW KOHIIEHTpauued noHoB NiZ',
paBHOM 10™* Mob/n, a APYroi Takoi ke DIEKTPOM - B PaCTBOPE C AKTUBHOM KOHIIEHTpALMEi
noHoB Ni**, paBHoii 10 Mob/I1.

5. 3akoHuHTh ypaBHeHue peakuuu. OnpenenuTsh HampasieHue nporekanus OBP (B mpsmom mim
0o0paTHOM HampaBJIEHUH) IIPU TOMOIIY CTAHJAPTHBIX PEIOKC-IIOTEHIIUAIOB!
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6.

KI + K,Cr,O7+ HySO4 = I, + ...
Hanummre ¢opmyny MuUnemisl, HoJy4eHHOW CIMBaHUEM paBHBIX 00beMoB pactBopos 0,02M
KOH u 0,02 M Fe(NOs3);. [IpuBeante Ha3BaHUS BCEX CIIOEB MHUIICIUIBL.

Bapmuanr S.

I.

N300pa3ute 3JIEKTPOHHYI0O U TpadUUECKyl0 SJIEKTPOHHYIO (OpPMYJIBI aTOMOB, BXOJSIIUX B
coequnenue PH;. Ompenenure, k kakoMmy cemeictBy (s,p,d,f) oTHOCSATCS 3neMeHThI. YKakuTe
BU/JI CBSI3U, OJIIPHOCTH M MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

. Paccunrare pH aneratHoi OydepHOi cucTeMbl, COCTOSAIIEH U3 PACTBOPOB YKCYCHON KHCIOTHI U

alrerara HaTpUsl OAMHAKOBOM KOHIIEHTPAlMd B COOTHOLIEHUH 2:5.

Onpenenute BHYTPEHHIOD ¥ BHEIIHIOK CQepbl, 3apsibl KOMIUIEKCHOTO HWOHAa U
KOMILIEKCOO0pa30BaTesi, KOOPANHAIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTeNisi W JEHTAHTHOCTh
murannoB B coeauHennn Ki[Fe(CN)g]. Hamummmre BbipaxkeHue AJii KOHCTAHTHI HECTOWKOCTH
KOMILJIEKCa ¥ Ha30BUTE €TO.

. Beruncnuts 3./1.C. MEIHO-IIMHKOBOTO 3JIEMEHTA, KOHUEHTpalusi HOHOB Meau B kotopom =0,005

MOJIb/JI, @ KOHLEHTpauusa noHoB nuHka = 0,001 mosnb/m.
(E° Cu?**/Cu = 0.34 B; E°Zn*/Zn= -0.76 B)

. 3aKOHYUTH ypaBHeHUE peakuuu. OmnpenenuTs HampasieHue nporekanuss OBP (B npsmom miu

00paTHOM HampaBIEHUM) TPU TOMOIIN CTAHJAPTHBIX PEJOKC-MOTEHIIHAIOB:
NaAsO, +I, + NaOH — Na3;AsO,4 +

. Harnmmre ¢opmyity Murenibsl, NoJdy4eHHON ClIMBaHUEM paBHBIX 00beMOB pacTtBopoB 0,01M

K,CrO4 1 0,01 M AgNO:s. IlpuBenute Ha3BaHUS BCEX CI0E€B MULIEIIBI.

Bapmuanr 6.

1.

N300pa3ute 3JEKTPOHHYIO U TIpaUUecKyl0 3JEKTPOHHYIO (OpMyJbl aTOMOB, BXOSAIIMX B
coenqunenue HI. Onpenenure, k kakomy ceMelCTBY (S,p,d,f) OTHOCATCS Ay1eMEHThI. Y KaKuTe BUA
CBSI31, MIOJIIPHOCTD U IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

. Paccuurats pH ruapodocdarnoit OydepHoit cucteMbl, cocTosIel U3 pacTBOPOB Tuapodocdara

u nuruapodocdara HaTpUs OJUHAKOBOIM KOHIIEHTPALMK B COOTHOLLIEHUH 2:5.

. Hazosute coequnenne [Ni(NH3);(H,0);]SO,4. Hanumure ypaBHeHUs: NepBUYHON U BTOPUUYHOM

JMCCOLMAILIMH 3TOTO COEMHEHUS B BOAHBIX PACTBOPAaX U BBIPA3UTE KOHCTAHTY HECTOMKOCTH.
Onpenenmure DJIC rajapbBaHUYECKOTO 3JIeMeHTa, B KoTopoMm KaamueBbiii (Cd) amekTpon
HaXOMWTCA B PAcTBOPE C AaKTUBHOW KoHueHTpanued wuoHoB Cd, pasmoit 10* wmomw/n, a
cBUHIIOBBIH (Pb) 3J1€KTpO — B pacTBOpE C aKTHBHOM KOHIEHTpanueil noHoB Pb%*, pasnoii 107
MOJIB/I.

. [Toxbepure kK03 HUITMEHTH HOHHO-3JIEKTPOHHBIM METOIOM:

MnS + HNO3; — MnSO,4 + NO; + H,O
OO6ocHyiiTe BO3MOXXHOCTb NPOTEKAaHUS pEAaKUUW B CTAHJAPTHBIX YCJOBHSIX, MCIIOJb3YS
TaOJMYHBIE TaHHBIC.

. Hanmummre dopmyity Munenibl, NOIy4EeHHON CIMBAaHUEM paBHBIX 00beMOB pacTtBopos 0,001M

KIu 0,02M AgNOs;. [IpuBenurte Ha3BaHUS BCEX CIOEB MHULEILIBI.

Bapmuanr 7.

I.

2.

3.

N300pazute 2IIEKTPOHHYI0 M Tpa@UUECKyIO SJICKTPOHHYIO (DOpMysBl aToMOB, BXOJSIIMX B
coenunenune C,H, Omnpenenute, kK KakoMy ceMeucTBy (s,p,d,f) OTHOCATCS PMEMEHTBI. YKaxuTe
BUJI CBSI3U, TIOJISIPHOCTH M IPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJIBI.

Paccuurate pH aneratHoii OydepHOi CHCTEMBI, COCTOSIIECH U3 PACTBOPOB YKCYCHOM KUCIIOTHI U
areTara HaTpUs OJIMHAKOBOW KOHIICHTPAIIMH B COOTHOIIICHUU 3:5.

Omnpenenurte BHYTPCHHIOKO W BHEIIHIOW cdepbl, 3apsabpl KOMIUIGKCHOTO HWOHa W
KOMILIEKCO0Opa3oBaresi, KOOPAMHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTesl | JIEHTAHTHOCTh
muragnoB B coeauHeHun [Pd(H,O)(NH;),CI|Cl. Hanummre BbIpakeHHUE Jii KOHCTaHTBI
HECTOMKOCTH KOMIUIEKCA U Ha30BUTE €TO.
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4. Boruucnuts J./[.C. MEIHO-IIMHKOBOI'O 3JIEMEHTA, KOHLEHTpalusi HOHOB Meau B koTtopoM =0,005

MOJTB/J1, @ KOHIIEHTpanus noHOB ItuHKa paBHa 0,001 moib/m.
(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).

5. [log6epute k0dHPUITUEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:

NaNO, + K,Cr,0O7; + H,SO4 — NaNO; + CI’z(SO4)3 + K,SO4 + H,O
OGoCHy#Te BO3MOXKHOCTH MPOTEKAHHWS PEAaKIMH B CTAHIAPTHBIX YCIOBHSAX, HCIOIB3YSI
TaGHI/ILIHBIe JAHHBIC.

6. Hammumure ¢opMyiny MULIEIIIBI, TTOJTYYSHHOW CIMBAaHUEM paBHBIX 00beMOB pacTtBopoB 0,01M

KIu 0,02 M AgNO;. IIpuBeaure Ha3BaHUS BCEX CIOEB MUILIEIUIBI.

Bapuanr 8.

I.

N300pa3ute 3JIEKTPOHHYI0O U TpadUUECKyl0 3JICKTPOHHYIO (POpPMYJIBI aTOMOB, BXOISAIIUX B
coenqunenne CHy. Ompenenute, Kk kKakoMy ceMeucTBy (s,p,d,f) OTHOCATCS S7IEMEHTHI. YKaxuTe
BUJ CBA3H, IIOJIPHOCTD U IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIBL.

2. Paccuurats pH runpodocdarnoii OydepHoit cucteMsl, cocTosimeil U3 pacTBOpoB ruapodochaTta
u auruapodocdara HaTpUs OAMHAKOBON KOHIIEHTPAIMH B COOTHOIIEHUH 4:5.

3. Ompenenure BHYTPEHHIOIO U BHEUIHIOK cdepbl, 3apsabl KOMIIEKCHOIO HOHa U
KOMILIEKCO00pa3oBaresi, KOOPJIMHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTeisi U JEHTAaHTHOCTh
murangoB B coenuHeHun K [Cd(CN);(H,O)]. Hanumwure BbipakeHHe [Jii KOHCTAHTHI
HECTOMKOCTU KOMIUIEKCA U HA30BUTE €TO0.

4. Beruucnuts D./1.C. MEIHO-IMHKOBOI'O 3J€MEHTa, KOHIIEHTPALlUsI HIOHOB MeJIM B KOTOPOM PaBHO
0,0001Mmomb/m, a KOHLIEHTpaIUs HOHOB ITMHKA paBHO 0,005 MoIB/I1.

(E° Cu?*/Cu = 0.34 B; E° Zn*"/Zn=-0.76 B).
5. [log6epute k03D PUITUEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
CI'C13 + BI‘z + KOH — KzCI'O4 + KBr + HzO + KClI
OO6ocHyiTe BO3MOXXHOCTb NPOTEKAaHUS pEAaKUUW B CTAHJAPTHBIX YCJOBHSIX, MCIIOJb3YS
TaOJIWYHbBIC TaHHEIE.

6. Harumure ¢opMyiy MULIEIUIBI, TTOJYYCHHONM CIMBAHUEM paBHBIX 00beMOB pacTtBopoB 0,01M

KOH u 0,01 M AI(NOs);. [IpuBeante Ha3BaHUS BCEX CIIOEB MHUIICIUIBI.
Bapmuant 9.

1. N300pa3ute SJCKTPOHHYID W TPapUYECKYIO ICKTPOHHYIO (OPMYJIBI aTOMOB, BXOISIIUX B

coequnenue C,Hy. Ompenenute, kK KakoMy ceMeicTBy (S,p,d,f) oTHOCATCS 37€MEHThI. YKaKuTe
BU/JI CBSI3U, IOJIIPHOCTD M MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuutath pH runpodocdaTtHol OydepHOoil CUCTEMBI, COCTOSIIEH 13 pacTBOPOB TuapodocdaTa
u auruapodocdara HaTpUsS OJTMHAKOBOH KOHIICHTPAIIMH B COOTHOIIECHUU 4:1.

3. Ormpenenute BHYTPEHHIOIO U BHEIHIHIO cdepbl, 3apsabl KOMIUIGKCHOTO HOHA H
KOMILIEKCOO0pa30BaTesl, KOOPAUHAIIMOHHOE YHCIO0 KOMIUIEKCOOOpa3oBaTessi U JEHTAHTHOCTh
auranfoB B coenuHenuu Na [Sb(C,04),]. Hamummre BbipaxkeHHe Ijisi KOHCTAaHThI HECTOMKOCTH
KOMILJIEKCa ¥ Ha30BUTE €TO.

4. Berunciuts 3.J1.C. MEIHO-ITMHKOBOTO 3JIEMEHTA, KOHIIEHTPAIMsl HOHOB Meau B KoTopoMm =0,003
MOJIB/JI, @ KOHIIEHTpanus HoHOB nuHKa paBHa 0,001 Momb/m.

(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).
5. [NonGepure KO3PPUIUEHTH HOHHO-3JICKTPOHHBIM METOJIOM:
KMnO,4+ H,O, + H,SO4 — MnSO4 + O, + K;,SO4 + H,O.
O06ocHyliTe BO3MOXXHOCTh TPOTEKAHMUsS] PEAKIMH B CTaHAAPTHBIX YCJIOBHSX, HCIOJIb3Ys
TaOJIMYHbBIC TaHHBIE.

6. Hanmummre Gopmysny MHIIEIUIBI, TOTYYCHHON CIIMBAaHHEM paBHBIX 00beMOB pactBopoB 0,01M

KClu 0,02 M AgNOs;. [IpuBenute Ha3BaHUS BCEX CIIOEB MUIIEIUIHI.
Bapuant 10.

1. N300pa3ure SJCKTPOHHYIO U TPapUYECKYIO SJICKTPOHHYIO (OPMYJIBI aTOMOB, BXOISIIUX B
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coenunenne BeF,. Onpenenute, Kk KakoMy ceMecTBY (s,p,d,f) OTHOCATCS dNMEMEHTBI. YKa)HUTe
BHJI CBSI3H, TIOJIIPHOCTH M MPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJIHI.

2. Paccunrats pH aneratHoil OydepHOi cuCTeMbl, COCTOSIIEH U3 PACTBOPOB YKCYCHON KHCIIOTHI U
arerara HaTpUsl OAMHAKOBOM KOHIIEHTpPAllMd B COOTHOLIEHUH &:5.

3. Ompenenure BHYTPEHHIOI U BHELIHIOIO cdepbl, 3apsabl KOMIUIEKCHOTO MOHA U KOMILJIEKCO00
pazoBaTelis, KOOPAMHAIIMOHHOE YHMCIO0 KOMIUIEKCOOOpa3oBarTeisi W JIEHTAaHTHOCTh JINTaHIOB B
coenunennn K;[Fe(CN)s(H,O)]. Hamummre BblpakeHHWe Aiisi KOHCTAHTHI HECTOHMKOCTH
KOMIUIEKCa ¥ Ha30BUTE €TO0.

4. Beruncauts O./1.C. MEHO-LIMHKOBOTO 3JI€MEHTA, KOHLIEHTpAlMsl HOHOB MEAU B KOTOpoM = 0,
Imonb/11, a KoHIeHTparus HoHOB MHKA paBHO 0,0001 mMoms/m.

(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).
5. [log6epute kKO3HPHUITUEHTH HOHHO-3JIEKTPOHHBIM METOIOM:
KI + K;Cr,0O7 + H;SO4 = 1 + Cr; (SO4)5 + K; SO4 + H,O
OO6ocHyiiTe BO3MOXXHOCTb NPOTEKAaHUS pEaKUUW B CTAHJAPTHBIX YCJOBHSIX, MCIIOJb3YS
TaOJIMYHBIC TaHHBIC.

6. Hanummre dopMyily MULIEIIbI, MOTYYEHHON CIMBaHUEM paBHBIX 00beMoB pactBopos 0,001M

K>S 1 0,01MAgNO;. [IpuBeaure Ha3BaHUS BCEX CIIOEB MUIIEIUIBI.
Bapmuanr 11.

1. N3o0pa3ute 3JIEKTPOHHYIO W TpadUUecKyl0 3JICKTPOHHYIO (OpPMYJIBI aTOMOB, BXOISAIIUX B
coenqunenne BCl;. Ompenenure, k KakoMy ceMeucTBy (s,p,d,f) OTHOCSTCS dEeMEHTBI. YKaxuTe
BU/I CBSI3U, OJIIPHOCTh U POCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.

2. Paccuurats pH runpodocdarnoii OydepHoit cucteMsl, cocTosimeil U3 pacTBOpoB ruapodochaTta
u auruapodocdara HaTpUs OAMHAKOBON KOHIIEHTPAIMN B COOTHOIIEHUH 4:5.

3. Ompenenure BHYTPEHHIOIO U BHEUIHIOK cdepbl, 3apsibl KOMIJIEKCHOIO HMOHa U
KOMILIEKCO00pa3oBaresi, KOOPJIMHAMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTeisi U JEHTAaHTHOCTh
auranfoB B coeauHenun [Fe(CN),(H,0),(NH;),|Cl. Hanmummure BbipakeHue Al KOHCTaHTHI
HECTOMKOCTU KOMIUIEKCA U HA30BUTE €TO0.

4. Beraucauts 3.J[.C. rampBaHMYECKOrO 3JE€MEHTa, OOpa30BaHHOTO MarHueM U MEJbIo
KOHIIEHTpallis WOHOB Maruus B KoTopoMm paBHO 0,001 MOnb/1, a KOHIIEHTpalUs HUOHOB MeEIN
pasHo 0,01 monb/1.

(¢° Cu?"/Cu = 0,34 B; ¢°Mg>"/Mg=-1,18 B).
5. Ilogbepure k03 HUIMEHTHI HOHHO-3JIEKTPOHHBIM METOAOM:
KMI]O4+ H202 — MHOQ + 02 + KOH + HQO
OO0ocHyliTe BO3MOXXHOCTb IPOTEKAaHUs] PEAKUMU B CTAHJAPTHBIX YCJIOBHUSX, HCIHOJb3YS
TaOIMYHBIE TaHHBIE.

6. Hanummre dhopMyily MULEITIBI, MTOTYYSeHHONH CIMBAaHUEM paBHBIX 00beMoB pactBopoB 0,001M

K5S 1 0,01M Cu(NOs),. [IpuBeaure Ha3BaHMsI BCEX CIOEB MULIEILIBL.
Bapuanr 12.

1. M300pa3uTte 3JIEKTPOHHYIO M TpapHUuecKyr0 3JIEKTPOHHYIO (OpPMYJbl aTOMOB, BXOJAALIMX B
coenqunenne HCI. Onpenenure, k kakoMy ceMeHCTBY (s,p,d,f) OTHOCATCS 31eMEHThI. YKaxuTe
BUJI CBSA3U, OJSIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.

2. Paccunrats pH aneratHoii OydepHOi CHCTEMBI, COCTOSIIECH U3 PACTBOPOB YKCYCHON KHCIIOTBI
alieraTa HaTpus OJUHAKOBOM KOHIEHTpAallUd B COOTHOLIEHUH 1:1.

3. HazoBure coemunenne [Ni(NH;),(H,0),]SO,. Hanumure ypaBHEHUS! IEPBUYHON U BTOPHUYHOU
JMCCOLIMALIMH 3TOTO COEMHEHUS B BOAHBIX PACTBOpPAaX U BbIPA3UTE KOHCTAHTY HECTOMKOCTH.

4. Beruuciute O.J[.C. TaJbBaHMYECKOTO JJIEMEHTa, OOPa30BAaHHOIO MarHUEM U MeEbIo,
KOHIIGHTpaLusi MOHOB MarHusi B KoTopoMm paBHO 0,01 Monb/n, a KOHLIEHTpaAs HOHOB MEIU
pasHo 0, 1 Momb/1.

(¢° Cu?*/Cu = 0,34 B; ¢°Mg?"/Mg=-1,18 B).
5. 3akoHuMTh ypaBHeHue peakuuu. Omnpenenuts HanpasieHue nporekanuss OBP (B npsmom mnm
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00paTHOM HaIpaBJIEHUH) MPH MOMOIIM CTAaHAAPTHBIX peaokc-noTeHuuanoB: K,S + K,MnOy4
+H20 =S+....

6. Hanummre ¢opmyiny MHIEIBI, TOTYYSHHOW CIMBaHUEM paBHBIX 00BeMOB pacTBopoB 0,02M
FeCl; u 0,02M NaOH. IlpuBeante Ha3BaHUs BCEX CIOEB MUIIEIUTHI.
Bapmuanr 13.
1. M300pa3uTte SJIEKTPOHHYIO M TpapHUuecKyro 3JIEKTPOHHYIO (OpPMYJbl aTOMOB, BXOJASALIMX B
coenqunenne H,S. Ompenenurte, Kk kakomy cemMeicTBy (S,p,d,f) OTHOCSATCS 3€MEHThI. YKaxuTe
BH/JI CBSI3H, IOJIIPHOCTD M POCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.
2. Paccuurats pH aneratHoii OydepHO cucTeMbl, COCTOSIIENH U3 PAaCTBOPOB YKCYCHON KHCIIOTHI U

arerara HaTpusa OJUHAKOBOM KOHICHTpallMi B COOTHOIICHHUU 6:5.

3.0mpenenuTe BHYTPEHHIOIO U BHEWIHIO cdepbl, 3apaabl KOMIUIEKCHOIO HOHa H

KOMIUIEKCO0Opa3oBaTesi, KOOPAUHAIMOHHOE YHCIIO KOMILIEKcooOpa3oBaTenss U JEHTAHTHOCTh
muraanoB B coeauHeHun K,[Cu(CN)y]. Hanummre BbIpakeHHE IJIT KOHCTAHTHI HECTOMKOCTH
KOMILIEKCA U HA30BUTE €r0.

4. Beruucoute 3.J1.C. ranpBaHMUYECKOTO dJEMEHTa, OOpPa30BaHHOTO MarHUeM U MEIbIO
KOHIIGHTpaLusi HOHOB MarHusi B kotopoM paBHO 0,0001 Moib/i, a KOHLUEHTpAIMs HOHOB MEIU
paBHo 0, 1 Momb/m.

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

5. 3akoHuUMTh ypaBHeHue peakuuu. OmnpenenuTsh HampasiieHue nporekanuss OBP (B mpsmom miu

00paTHOM HalpaBJIEHUH) MPH MOMOLIHM CTAHIAPTHBIX PEIOKC-TIOTEHIIUAIOB:
KMnO4 + Kst3 + HZO =

6. Hanumure ¢opmyidy MHILEUIBI, HOIYYEHHOM CIMBaHUMEM paBHBIX 00beMOB pactBopoB 0,01M

FeCl, u 0,02 M Na,S. [IpuBenure Ha3BaHUS BCEX CIOEB MHIICILIBI.
Bapuanr 14.
1. M300pa3uTe 3JIEKTPOHHYIO M TpapHUuecKyr0 3JIEKTPOHHYIO (OpPMYJbl aTOMOB, BXOJASALIMX B

coenquHenne CCly. Ompenenure, K KakoMy ceMeNcTBy (s,p,d,f) oTHOCATCS 31eMEHTBI. YKaxuTe
BUJI CBS3U, TIOJSIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJEKYJIbI.

2. Paccuurats pH aneratHoii OydepHO cuCTeMBbI, COCTOSIIENH U3 PACTBOPOB YKCYCHON KHCIIOTBI U

arerara HaTpusa OJMHAKOBOM KOHICHTpallMK B COOTHOIICHHUU 3:5.

3.0mpenenute BHYTPEHHIOIO W  BHEWIHIO  cdepbl, 3apaapl KOMIUIEKCHOIO HOHa H

KOMIUIEKCO00pa3oBaTesi, KOOPAUHAIMOHHOE YHCIO KOMIUIEKcooOpa3oBaTenss U JEHTAaHTHOCTh
muranoB B coeauHeHuHn Na [Co(SO4)2(NHj),]. Hamummre BblpakeHHE JUisi KOHCTAHTHI
HECTOMKOCTH KOMIUIEKCA U HA30BUTE €T0.

Beraucnute  9.J[.C. rajnpBaHMYECKOTO 3JIeMEHTa, OOpa30BaHHOIO MarHWueM | MeEbIo
KOHIIEHTpalus HOHOB MarHust B kKoTopoMm paBHo 0,00001 Monb/71, a KOHIEHTPALMs HOHOB MEIU
pasHo 0,05 mMonb/11.

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

. 3aKOHYUTH ypaBHeHUE peakuuu. OmnpenenuTs HampasieHue nporekanuss OBP (B npsamom mnm

00paTHOM HampaBJICHUH) IIPH MOMOIIU CTAHAPTHBIX PEIOKC-TIOTCHI[HAIIOB:
NaAsO, +I, + NaOH — Na3;AsO,4 +

6. Hamumute dhopmMyity MULIEIIIBI, TOTYYEHHOU cuBaHuEM paBHBIX 00beMoB pacTBopoB 0,001M K,S u
0,01M Cu(NOs),. [IpuBenuTe Ha3BaHUS BCEX CIIOEB MHIICILIBI.
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_ KOMILUIEKT 3AIAHUM JJ151
CAMOCTOSITAJIBHOM AYJUTOPHOM PABOTHI OBYUAIOIIET OCSI (CAPO)
O JUCHUIJIMHE «XUMUSI»

Pa3nen 1. BBeenue B 0011YI0 XUMMIO

CamocTosiTe/IbHas1 ayIMTOPHasA padoTa odyuarmierocst Ne 1

Tema: OcHOBHBIC MOHATUA XUMHHU

—_

(9]

[98)

Bapmuanr 1.
Onpenenure, K KakMM KJ1accaM HEOPraHMYECKHX COEIMHEHUN OTHOCATCS CIENYyIOIIME BEIECTBA U
Hazosute ux: Ca(OH)CL, Fe(NO3);, KHSO,4, Cu(OH),, H,SOs3, SO,.

. Onpenenute KOJIMYECTBO BellecTBa, coaepxanieecs B 10,3 r NaBr.
. MosnsipHasi KOHIIEHTpalus xXjaopuaa Hatpus B pusuonorudaeckom pactope 0,15 mons/n. Paccunraiite

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

Bapmuanr 2.

. OnpenenMTe, K KaKuM KJjilacCaM HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ OTHOCATCA CJICAYIOIMIUC BCIICCTBA U

HazoBute ux: CaCl,, Fe(OH)NO;, Ca(HSOy),, Mn(OH),, H,Si03, MnO,.

. Onpenenute KOIMYECTBO BemecTBa, coaepxaiieecs B 10,1 r KNOs.
. MaccoBas o kene3a B KpoBH B pacuete Ha aneMmeHT coctapisieT 0,05%. Kakas macca moHOB xenesa

COJIEPXKUTCS B 5 KI' KPOBH.

Bapuanr 3.

. OHpe,Z[eJ'II/ITC, K KaKUM KJ1acCaM HECOPTaHUYCCKUX CO€OUHEHHUI OTHOCSTCS CJICAYIOIIUC BCUICCTBA U

Hazosute ux: Cu(OH)CI, Cr(NO;);, KHS10;, Cs(OH), HNO3, ZnO.

. Onpenenure KOJIWYECTBO BeUlecTBa, coaepxanieecs B 2,92 r CrBr;.
. 20 T NaOH pactBopmin B 80 MJI BOIBI ¥ TIOIYYHIA PACTBOP € IDIOTHOCTHIO 1,22 /™M1, PaccuunTaiite

MaCCOBYIO JOJIFO U MOJIAPHYIO KOHICHTPAIHNIO TMAPOKCHUAA HATPHUA B ITIOJTYUCHHOM paCTBOPC.

Bapmuanr 4.

. OHpGI{CJ’II/ITe, K KaKMM KJ1acCaM HEOPTaHUYCCKUX COCIUHEHHI OTHOCSITCS CJICAYIOIMUC BCUICCTBA U

HazoBute ux: MnCl,, Fe(OH),NO3;, Cu(HSO,),, Ni(OH),, H;PO,4, PbO.,.

. Onpenenute KOJIWYECTBO BElIeCTBa, conepxaiieecs B 1.48 r Mg(NOs),.
. B xenyno4HoM coke MaccoBasi A0Sl COJSTHOU KUCTIOTHI cocTaBisieT B cpenneM 0,5%. PaccuunTaiite

HKBUBAJIEHTHYIO (HOPMaJIbHYI0) KOHIIEHTPALIUIO COJITHOM KUCIIOTHI B K€y I0YHOM COKE?

Bapuanr S.

. OHpe,Z[eJ'II/ITe, K KaKUM KJ1aCcCaM HCOPraHU4ICCKUX COCJIMHEHUN OTHOCSITCS CJICAYIOIIUC BCUICCTBA U

nazosure ux: CaCly, Fe(OH)(NO3) ,, KHSO,4, Cu(OH),, NaClOs, SOs.

. Onpenenute KOIUYECTBO BemiecTBa, coaepxarieecs B 11,1 r CaCl,.
. MaccoBast 1oJ1s1 XJtopua HaTpus B pusnosniorndeckom pactrope 0,85 moinb/n. Paccuuraiite MaccoByro

nomto u Tutp NaCl B aToM pactBope, eciu p = 1 1/miL.

Bapuanr 6.

. Onpez[enme, K KaKUM KJ1acCaM HECOPTaHUYCCKUX COCIUHCHHI OTHOCSITCS CJICAYIOMUC BCUICCTBA U

HazoBute ux: Zn(OH),, Fe(OH),(NO3), K;HPO,4, Fe(OH),, NaClOy, SO,.

. Onpenenute MOJIIPHYIO MU MOJIIPHYIO KOHIIEHTpALMIO 3KBUBAJIEHTa PAcTBOPa, B 2 JI KOTOPOTO
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conepxkurcs 11,1 v CaCl,.
3. MaccoBast nosst Xjaopuja HaTpus B ¢puznosornuaeckom pactsope 0,85 Monw/n. Paccunraiite MaccoByto
nomto u Tutp NaCl B aToM pactBope, eciu p =1 1/miL.

Paspnen 2. PacTBopsl

CamocTrosiTe1bHAs ayIMTOPHAs padora o0y4yaromerocst Ne 2
Tema: PacTBopbl. Cioco0bI BhIPasKeHUs] KOHIEHTPALlH PACTBOPOB

Bapmuanr 1.
1. PacTBOp — 3TO rOMOre€HHas CUCTEMA....
1) MOCTOSTHHOTO COCTaBa, COCTOsAIIAsA U3 2 U OoJiee HE3aBUCUMBIX KOMIIOHEHTOB;
2) mepeMeHHOro cocTaBa, COCTOAIIAs U3 2 HE3aBUCUMbBIX KOMIIOHEHTOB;
3) mepeMeHHOro cocTaBa, COCTOSIIAs U3 2 U 00Jiee HE3aBUCHUMbIX KOMIIOHEHTOB M ITPOAYKTOB
HUX B3aNMOJICHCTBHS,
4) TONBKO MOCTOSIHHOT'O COCTaBa, COCTOSIIIas U3 2 1 6ojiee He3aBUCHUMbIX KOMIIOHEHTOB U
MIPOJIYKTOB UX B3aUMOJIEUCTBUS.
2. PacTBOpurens — 3710:
1) cpena, B KOTOpOW pacTBOPEHHbBIE BELIECTBA PABHOMEPHO PACIIPEIEICHBI B BUJIE MOJIEKYII U
HOHOB;
2) KOMIIOHEHT pacTBOpa, HAXOASIIUICS B U30bITKE U B TOM K€ arperaTHOM COCTOSIHUM, UTO U
caM pacTBOp;
3) KOMIIOHEHT pacTBOpa, HAXOMSALIUIICS B HEOCTAaTKE M B TOM )K€ arperaTHOM COCTOSIHHH,
4TO U CaM pacTBOp.
3. DKBHBAJICHT BEILIECTBA MOKET ObITh:
1) TOnBKO peasbHOM YacTULEH BEIECTBA;
2) TOJBKO YCJIOBHOM YacTHUIIEH BEIlEeCTBa;
3) peasbHOW WM YCIOBHOM YaCTUIIEH BEIIECTBA;
4) Bce OTBETHI HEBEPHHBI.
4. TuTp MOKa3bIBaET, CKOJIBKO:
1) rpamMMoOB BemIecTBa COEPKUTCS B 1 MII pacTBOpa;
2) rpaMMOB BEIIECTBa COJEPKUTCS B | 11 pacTBoOpa;
3) rpamMMOB BeIlECTBA COJAEPKUTCS B 1 KT pacTBOpUTES;
4) Monb BeliecTBa COAEPKUTCS B 1 J1 pacTBOpa.
5. 3ammuch «0,89%-nbr1it pactBop NaCl» o3Hagaer, 4To:
1) B 100 r pactBopa conepxkutcs 0,89 r NaCl;
2) B 100 M pactBopa conepxutcs 0,89 r NaCl;
3) B 1 1 pactBOopa coaepxkutcs 0,89 r NaCl;
4) B 1 xr pactBopa conepxurcs 0,89 r NaCl.
6. ®opmyna amns pacyeta MossipHOM koHueHTpauuu C(X) pacTBopa:

) Cx) =

p-pa
2) C(X)=2em;
M, pa

3) C(X) =m6'6’ll ;
p-pa
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nﬁ' Bd

4) C(X) ==

p-aA

5) C(X) — m(i-(iu

6-6a p- pa

7. MonsipHasi KOHIIEHTpalus XJopuaa Hatpus B pusuonoruaeckoM pactBope 0,15 mounb/n. Paccuuraiite
MaccoByto noiito u Tutp NaCl B aToM pactBope, (p =1 r/mi.).

Bapuanr 2.
1. IcTUHHBIM pacTBOPOM Ha3bIBAETCA:
1) romoreHHasi paBHOBECHAs CICTeMa MIEPEMEHHOT0 COCTaBa, 00pa30BaHHAS U3 IBYX WIH
0oJiee KOMITIOHEHTOB;
2) TOMOTeHHas CHUCTEMa, COCTOAIIAs HE MEHEE YeM U3 2-X BEIIECTB;
3) rereporeHHasi CUCTeMa, COJIeprKalliasi HE MEHEE JIByX KOMIIOHEHTOB;
4) oIHOpPOAHAS CUCTEMA, COCTOAIIAs U3 MOJIEKYJI PACTBOPUTENS U YACTHUI] pACTBOPEHHOTO
BEIIIECTBA, MEXK/y KOTOPBIMU UMEIOT MECTO (PU3UKO-XUMHUUECKUE B3aUMOICHCTBUS;
5) pa3zHOpojHas cucTeMa, COCTOsIIas U3 ABYX U 0oJiee KOMIOHEHTOB U MPOIYKTOB UX
B3aUMO/JICUCTBUS.
2. [1o oTHOCHTENBHBIM KOJIMYECTBAM PACTBOPUTEISI U PACTBOPEHHOI'O BEHIECTBA PA3INYalOT PACTBOPHI:
1) HacbllIeHHBIE;
2) pa30aBlieHHEIE;
3) HEHaCBIIICHHBIE;
4) mepechIleHHbIE;
5) KOHLIEHTPUPOBAHHBIE.
3. ®akTop PKBUBAJIIEHTHOCTHU — 3TO YHUCIIO, TOKA3bIBAIOIIEE, KaKas JOJIS:
1) peanpHOI YacTHIIBI BEIIECTBA SKBUBAJIEHTHA OJJHOMY MOHY BOJOPO/Ia B KUCIOTHO-
OCHOBHOM pEaKIMU UK OJHOMY 1eKTpoHYy B OBP;
2) yCIOBHOW 4acTHILIbI BEIIECTBA YKBUBAJIEHTHA OHOMY HOHY BOAOPOJA WM OJHOMY
ANIEKTPOHY B JAHHOW pEaKIIHH;
3) peanbHOM WK yCIIOBHOW YacTHIIBI BEIIECTBA SKBUBAJIEHTHA OJHOMY MOHY BOJOpOJIa WIN
OJTHOMY 3JIEKTPOHY B JAHHOU peaklnu;
4) Bce OTBETHI HEBEPHHI.
4. MaccoBas o BeuecTBa (X) B pacTBope, BblpaxkeHHas B %, IOKa3bIBAET, CKOJIBKO:
1) rpammos BemecTBa coaepxkurcs B 100 r pactBopa;
2) rpaMMoB BeriecTBa cojaepxkutcs B 100 M pactBopa;
3) rpammos BemecTBa cogepxurcs B 1000 mi pactopa;
4) rpamMMOB BEIIECTBA COACPKUTCSA B 1 KT pacTBOpa.
5. 3anuch «3M pacTBOp INIFOKO3bD) 03HAYAET, UTO:
1) B 1x1 pacTBOpa COAEPIKUTCS 3 MOJIb TITFOKO3BI,
2) B 100 M1 pacTBOpa COIEPKUTCS 3 MOJIb TIFOKO3BI;
3) B 1 KT pacTBOpa CONEPKUTCS 3 MOJb TIFOKO3HI;
4) B 100 r pacTBOpa CONEPIKUTCS 3 MOJIb IIIFOKO3BI.
6. ®opmyna g pacyeTa MOJsIRHOM KoHIIeHTpanuu C(X) pacTBopa:

D) C(x) =—Te
6-6a p- s
2) C(X)=Tew,
mp—.vl
3) C(x) =2
m

p- s
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4) C(X) =D
p- A

5) C(X)=—Tlom

6= 6d p-pa

7. MaccoBast 1o Jkene3a B KpoBH B pacuete Ha neMeHT coctasisieT 0,05%. Kakas macca MOHOB xene3a
COJZIEP)KUTCS B 5 KT KPOBH.

Bapuanr 3.
1. O6pazoBanue paCTBOPOB COMPOBOKIACTCSI:
1) ToNBKO (PU3NUECKUMU MPOLIECCAMU;
2) TOJBKO XUMUYECKUMH MPOLIECCAMU;
3) pu3MUECKUMH U XUMUYECKUMU MPOLIECCaMH.
2. PacTBOpUMOCTb 3aBUCHT:
1) or npupobl paCTBOPUTEIISA U PACTBOPSIEMOIO BELIECTBA,
2) OT KOHLEHTpaluy;
3) ot Temmeparypsl;
4) ot BpeMeHu;
5) OT mpUCYTCTBHSI B pAaCTBOPE APYTUX BEIIECTB.
3. DKBUBAJICHT BEILIECTBA — 3TO:
1) peanbHast yacTHIlA BEIIECTBA, KOTOPAsi B JaHHOW PEeaKIMK SKBUBAJICHTHA OJTHOMY UOHY
BOJIOPOJIa UJIM OJJTHOMY 3JIEKTPOHY;
2) ycnoBHas YaCTHIIA BEIIECTBA, KOTOPAasi B JAaHHOW peakI[My SKBUBAJICHTHA OJTHOMY HOHY
BOJIOPOJIa UJIM OJJTHOMY 3JIEKTPOHY;
3) peanbHas WK YCIOBHAs YAaCTHIIA BEIIECTBA, KOTOPAs B JAaHHOW peakI[Mi SKBUBAJICHTHA
OJIHOMY MOHY BOJIOPO/Ia WK OHOMY 3JIEKTPOHY;
4) peanpHas 4acTHUIlA BEIIECTBA, KOTOpas SKBUBAJICHTHA TOJIHLKO OJTHOMY HOHY BOJIOPOJA.
4. MonsgpHas KoHLIEHTpalus BemecTBa (X) MOKa3bIBAaeT, CKOJIbKO:
1) moub BemecTBa comepkutcs B 100 M pacTBopa;
2) MOJb BEUIECTBA COACPKUTCSA B 1 J1 pacTBODA;
3) Momb BeliecTBa CoAepKUTCA B 1 KT pacTBopa;
4) MOJb BEUIECTBA COACPKUTCS B 1 KT pacTBOPUTEISL.
5. ®akTop PKBUBANIEHTHOCTU TUAPOKCHIA ATFOMUHUS PABEH:

1) 1/2;
2) 3;
3) 1/3;
4) 1/6;
5) 1.
6. ®opmyna g pacyeTa MacCOBOM JIOJIM PacTBOpA:
1) W =Tew
m, .,
2) W =T
p-pa
3) W=l
M, pa
m, . An,
gy = e
100 %

53



5) W — mH- 8d

p- pa p-pa

7. 20 r NaOH pactBopunu B 80 M1 BOJBI U TIOJIYYHJIM PACTBOP € TUIOTHOCTHIO 1,22 1/mut. Paccuuraiite
MacCCOBYIO JIOJIO U MOJISIPHYIO KOHUEHTPAIUIO THAPOKCH 1A HATPHUS B IOJIy4YEHHOM PacTBOPE.

Bapuanr 4.
1. PactBOpHTENH — 3TO KOMIIOHEHT, ITPX 00pa30BaHUU PACTBOpPA KOTOPOIO: a) arperaTHOE COCTOSIHUE HE
u3MeHsieTcs; 0) arperaTHoe COCTOSIHUE U3MEHSETCs; B) KOHIIEHTPALUs KOTOPOro B pacTBOpe OOJIbIIE:
I') KOHIEHTpaLusi KOTOPOro B pacCTBOPE MEHbIIIE.
1) 0, B;
2) a, 1
3) a, B;
4) a, 1
5) a,0,B,T.
2. C pocTom TemMIiepaTypbl paCTBOPUMOCTh T'a30B B BOJIE
1) He uzmeHsiercs;
2) yBenu4HuBaeTcs;
3) yMeHbLIaeTcs.
3. ®akTop PKBUBAJICHTHOCTH HE MOXET MPUHUMATh 3HaueHus: a) >1; 6) < 1; B) paBHoe 1.
1) 6;
2) 0,B;
3) a;
4) a, 0;
5) B.
4. MonsiipHast KOHIIEHTpaIus BeecTBa (X) MOKa3bIBaeT, CKOJIBKO:
1) mounb BemecTBa conepxkutcs B 100 mu pactBopa;
2) Moub BemiecTBa conepxkutcs B 100 Mt pacTBOpUTENS;
3) Momb BelIecTBa CONEPKUTCS B | KT pacTBOPHUTEINS;
4) moub BewlecTBa coaepxkuTcs B [ 1 pacTBopHUTENS.
5. 3anmmce «0,25 H. pactBop H,SOu» 03HauaeT, uto:
1) B 1 1 pactBopa conepxkurcs 0,25 monb Hy,SOy;
2) B 1 kr pactBopa coaepxkurcs 0,25 monb sxkBuBasieHTa HySOy;
3) B 1 1 pactBOpa conepxurcs 0,25 monb s3xBrUBasieHTa HySOy;
4) B 1 1 pactBoputens cogepxutcs 0,25 monb H,SOy.
6. ®opmyna a5 pacyeTa TUTpA pacTBoOpa:

1) T(X) =t
p-pa

2) T(X) =2t

p-pa

3) T(X) =t
V/-ﬁu
4) T(X) :mg' 6a ;
Vv,
p-as
m
5) T(X) =t
) ( ) Me— 6a ><I/p— pa

7. B Kemyo4HOM COKE MaccoBasl JOJsl COJSIHOW KUCIOTHI coctaBisieT B cpeaneM 0,5%. PaccuuTaiite
9KBHBAJICHTHYIO (HOPMAJIbHYIO) KOHLEHTPALUIO COJITHOW KHUCIIOTHI B JKEIy0YHOM COKE?
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Bapmuanr S.
1. PacTBOpeHHOE BELIECTBO — 3TO KOMIIOHEHT, arperaTHOe COCTOSHHE KOTOPOro MpH 0O0pa30BaHUU
pacTBopa: a) MOXKET HEe U3MEHSATHCS; 0) U3MEHSAETCS; B) KOHIIEHTPAIUsl KOTOPOTo B pacTBOpe OOJIbIIE;
I') KOHLIEHTpaLuUs KOTOPOro B paCTBOPE MEHBIIIE.
1) ©,B;
2) a,0,T;
3) a1
4) a,B;
5) a, 0.
2. I3MeHeHue 1aBlieHUE HE BIMSAET HAa pACTBOPUMOCTD B BOJIE:
1) ra3os;
2) XKUIKOCTEH;
3) TBepIbIX BELIECTB.
3. ®akTop SKBUBAIIEHTHOCTH MOKET IPUHUMATh 3HadeHwus: a) > 1; 6) < 1; B) paBHoe 1.
1) a, 6;
2) 0, B;
3) a, 0B;
4) a, B;
5) a.
4. MossipHas KOHLIEHTpalMs SKBUBaJeHTa BelecTBa (X) MoKa3bIBaeT, CKOJIBKO:
1) Moub BemecTBa coep kuTcs B 1 11 pacTBopa;
2) MOJb BEIIECTBA COAEPKUTCA B | KI pacTBoOpa;
3) MoJb BellecTBa SKBUBAJIEHTA COJAEPKUTCS B 1 KT pacTBOpa;
4) Moub BellecTBa SKBUBAJIEHTa COJIEPKUTCS B | 11 pacTBOpa.
5. MonspHOCTb — 3T0:
1) croco® BeIpakeHUs! KOHLIEHTPAIMU PacTBOPA;
2) 4ucI0 MOJIb PACTBOPEHHOI'O BelecTBa B 1 KI' paCTBOPUTEIS;
3) 4MCI0 MOJIb PACTBOPEHHOIO BELIECTBA B 1 JI pacTBOPUTEIS;
4) 4ucI0 MOJIB PAaCTBOPEHHOTO BEIIECTBA B 1 J1 pacTBOpA;
5) Macca pacTBOPEHHOIO BellecTsa B 1 J1 pacTBopa.
6. ®opmyna a5 pacueTa MOJISIPHOM MacChl SKBUBAJIEHTA BEIIECTBA:

D M, (X) =—2;
Vp— pa
2) M, (X)=—2x;
ms-sa
3) M, (X) ===
n3K8
4) Mf)k’(f(X) :nf)k"(i m{f' 6d ;
5) Mam(X) :L_

p- pa p- pa

7. MaccoBas nons xjopuaa HaTpus B ¢usnonorudeckoM pactope 0,85%. Paccumraiite MomnsipHyro
maccy u TuTp NaCl B aToM pactBope, eciu p =1 r/mi.

Bapuanr 6.
1. KonuenTpanus BemiecTBa B pacTBOpPE — 3TO BEIMYHMHA, U3MEpseMas KOJIUYECTBOM PAaCTBOPEHHOTO
BEIIIECTBA B ONPECICHHOM: a) 00beMe pacTBOpa; 0) Macce pacTBOpa; B) Macce pacTBOPUTEIIS.
1) a;
2) a, 6;
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3) 6;
4) a, 0, B.
2. Bosia — yHUKaJIbHBIM pacTBOPUTEIb, YTO OOBSICHAETCS CIEIYIOIUMHI €€ 0COOCHHOCTSIMMU:
1) BBICOKOI BSI3KOCTBIO;
2) BBICOKMM JUMOJIbHBIM MOMEHTOM;
3) BBICOKOH IMANIEKTPUUYECKON MPOHULIAEMOCTHIO;
4) HMU3KOU TEMIOEMKOCTBIO;
5) HM3KOM TEIJIOTOM HcTapeHus..
3. CriocoOb! BEIpaXKEHHS COCTaBa PaCTBOPOB:
1) MonsipHas KOHUEHTpaLUs;
2) MOJISUIBHOCTB;
3) (daxTop PKBUBAJICHTHOCTH,
4) maccoBas J0Ji;
5) pacTBOPUMOCTS.
4. MossipHas Macca SKBHBaJICHTa BelecTBa (X) — 3To:
1) macca 1 monb 9kBUBasIeHTa BenlecTna (X);
2) macca 1 monsb Bemectsa (X);
3) mpou3BeneHUE KOJUYeCcTBa BelecTBa (X) Ha ero MOJISIPHYIO Maccy;
4) oTHOIIEHHE MacChl BemecTBa (X) K €ro KOJIUYECTBY.
5. MonsipHast KOHLIEHTpauus BewecTBa (X) U MOJIsipHas KOHLEHTpaLus SKBUBajieHTa BelecTa (X)
UMEIOT OJIHO U TO K€ YHUCIIEHHOE 3HAUeHUE, eClU (PaKTOp SKBUBAJICHTHOCTH:
1) Gombliie eAMHUITHI,
2) paBeH €UHULIE;
3) MEHbIIIe eUHUIIBI;
4) BennuMHa (aKTOpa IKBUBAJIEHTHOCTH HE UMEET 3HAUCHUS.
6. ®opmyna 1 pacyeTa MOJSIPHON KOHIIEHTPALMK dKBUBAJIEHTA PaCTBOPA:
D) Cp(X) =
p-pa

n, .
2) Cy(X) =—=;

6-6a

3) C,,(X)= i ;
F(X) XM (X) ¥,

(X) :n')Kﬁ m

- pa

4) C')Kﬁ 6-6da ;

m = 6d
5) Cy(X) =——=—

p- pa p-pa

7. MaccoBas nonsi xjopuaa HaTpus B ¢usnonoruueckoM pactope 0,85%. Paccumraiite MomnsipHyro
maccy u TuTp NaCl B aToM pactBope, ecnu p = 1 r/mi1.

CamocTosiTeJibHASI AyIUTOPHAA padoTa o0yuyaromerocsi Ne 3
Tema: KossiMraTuBHble CBOMCTBA PACTBOPOB

Bapuanr 1.
1. Kpuockonmueckas ¥ 30yITHOCKOITMYECKas! IOCTOSTHHBIE 3aBUCAT OT:
1) HanM4UMs KaTaau3aTopa;
2) mpupobl paCTBOPUTEIS,
3) npupoJbl PACTBOPEHHOI'O BEILIECTBA;
4) Temnepatypsl;
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5) KOHILIEHTpalMM pacTBoOpa.
2. [ToBbIIEHNE KOHIIEHTPALIUK PACTBOPA BHI3BIBAET:
1) moBblIeHKE TEMIIEPATYPhl KUIIEHUS ¥ TOHWKEHUE TEMIIEPATyPbl 3aMEP3aHus;
2) HOHMXEHHE TeMIlepaTypbl KUIIEHUS U MOBBIIIEHNE TeMIIepaTyphl 3aMep3aHHUs;
3) NOBBIIIEHUE TEMIIEPATYPhI KUIIEHHSI U TOBBILIEHUE TEMIIEPATY Pl 3aMEP3aHUS;
4) nmoHMKEHUE TeMIlepaTypbl KUIIEHUS U TEMIIEpaTyphl 3aMep3aHusl.
3. beutn npurotosiensl Boanble pacTBopsl CaCly, NaCl u Al (SOy4); ¢ onuHaKOBON MOJISIPHON
KoHIeHTpanuel. Kakoil u3 nepeunicieHHbIX pacCTBOPOB KUIUT MpU HauOoblIeH TemMrnepaType?
1) pactBop CaCly;
2) pactBop NaCl;
3) pactBop Alx(SOy)s3;
4) y 3TUX pacTBOPOB TEMIIEpaTypa KUIIEHUS OJMHAKOBAs.
4. 3axkoH Bant-I'odda 11t o0cMOTHUECKOTO JaBICHHS PACTBOPOB JIEKTPOIUTOB BBIPAKACTCS
MaTeMaTHYECKUM ypaBHEHUEM:
1) Poen = 1CmRT;
2) Poew =1CNRT;
3) Poew = m/MRT;
4) Pyey =1CMRT;
5) Poew = CmRT.
5. Kakoe ocmoTudeckoe JaBieHue JOKHO UMETh PACTBOPBL, KOTOPbIE IPUMEHSIOT B METULIMHE B
KaueCTBE U30TOHUYECKUX PACTBOPOB MM KPOBE3aMEHUTENEH?
1) 700-800 klIla;
2) 500-600 xIIa;
3) 200-300 xlIIa;
4) 300-400 xITa;
5) 900-1000 xITa.
6. by iyt 11 uzoronnueckumu 10%-Hble pacTBOPHI IITIOKO3bI U (PPYKTO36I?
1) OyxayT, T. K. paBHBI UX MacCOBBIE JIOJU B PaCTBOPE;
2) OynyT, T. K. paBHBI UX MOJISIpHbIE KOHIIEHTPALIMH BCIIEICTBUE PABEHCTBA MOJISIPHBIX Macc;
3) OynyT, T. K. SBJISIFOTCS HEIJIEKTPOJIUTAMH.

7. Ilpu pactBoperun 13 r HeanmekTponuta B 400 T BOABI TeMIiepaTypa KHUIICHHS pacTBOpa COCTaBHIIA
100,453 °C. OnpeenuTs MOJISPHYIO Maccy pacTBOpeHHOTO BemecTBa. K, Bompl 0,52.

8. Onmnpenenuts ocMoTHyeckoe naBieHue 3% pactBopa caxapossl (p = 1,01 r/mi) mpu KOMHATHOMN
temneparype (25 °C).

Bapmuanr 2.
1. Kakoii 3ak0H BBIpakaeT 3aBUCUMOCTD JaBJICHUS HACBHIIICHHOTO Mapa OT KOHIICHTPALUU pacTBopa?
1) 3akon Payns;
2) 3axoH ['enpu;
3) 3akon Banr - ['odda;
4) 3akon MenneneeBa - Knaitnepona.
2. Kak n3mensieTcs JaBjieHUE HACBIILIEHHOIO Mapa IPYU YBEJIMYEHUN KOHLUEHTpauuu pactBopa’?
1) He u3meHsieTcs;
2) yBenu4HBaeTCs;
3) yMeHbIIaeTcsl.
3. Ecnu B xkuakyto a3y paBHOBECHOU CUCTEMbI BOJIa-Jie]] BBECTH HelleTyuee BEIIeCTBO, TO OyaeT
IIPOUCXOUTD:
1) nnaBneHue nbpaa;
2) paBHOBECHE HE U3MEHUTCS;
3) KpuCTaUIM3aIMs BOJIBI,
4) KpucTaIM3alus pacTBoOpa.
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4. OcMmoc — 370!
1) HampaBJIEHHBIM CaMOMIPOU3BOJIBHBIN MEPEX0.T MOJICKYJI PACTBOPHUTEIIS Yepe3
MOJTYTIPOHUIIAEMYIO MEMOpaHy U3 pacTBOpa ¢ MEHbIIIEH KOHIIEHTpalneil B pacTBOp ¢
OOJBITIEH KOHIIEHTPAIIUECH;
2) HampaBJIEHHBIN CAaMOIIPOU3BOJIBHBIN NIEPEXO/ MOJIEKYJI PACTBOPUTEIISI UEPE3
MOJTyIPOHUIIAEMYI0 MEMOpaHy U3 pacTBOpa ¢ O0JIbIIEH KOHIIEHTpAIe B pacTBOp C
MEHbBIIEN KOHIIEHTPALUEH;
3) HampaBJIEHHBIA CAaMOIIPOU3BOJILHBIN MEPEX0/1 MOJIEKYJI pACTBOPEHHOTO BEILIECTBA YEpe3
MOJIYTIPOHUIIAEMYIO MEMOpaHy U3 pacTBOpa ¢ MEHbIIEH KOHIIEHTpalueil B pacTBOp ¢
OOJBITIEH KOHIIEHTPAIUEH;
4) HanpaBJIEHHBIM CaMOIPOU3BOJIBHBIN MIEPEXO] MOJIEKYJ PACTBOPEHHOT'O BEIIECTBA YEPE3
MOJTyIPOHUIIAEMYIO0 MEMOpaHy U3 pacTBOpa ¢ OOJIbIIEH KOHIIEHTpAIUEH B pacTBOP C
MEHBUIEN KOHLICHTPALUEH.
5. Yrto Takoe runepToHnYEecKuil pactBop?
1) pacTBOp, UMEIOLIMI OAMHAKOBOE OCMOTHYECKOE JAABJIEHUE TI0 CPABHEHHIO CO
CTaHJIapPTHBIM;
2) pacTBOp, UMEIOLINI MEHBIIEE OCMOTUYECKOE TABJIEHUE 110 CPABHEHUIO CO CTaHAAPTOM;
3) pacTBOp, UMEIOLIHI 0O0JIbILIIEE OCMOTUYECKOE JIABJICHHUE 110 CPABHEHUIO CO CTaHIApTOM.
6. B 2%-HOM pacTBOpE IIIIOKO3bI 3PUTPOLUTHI Oy1yT MOJIBEPraThCs:
1) mia3monu3y BCIEACTBHE SHI00CMOCA;
2) remMoJin3y BCIEICTBUE IK300CMOCA;
3) mIa3MoJau3y BCIEACTBUE 3K300CMOCA;
4) remonu3y BCIEACTBHE YHAOOCMOCA.

7. Bwruncnauts Temneparypy 3amep3anus 40% (1o macce) pacTBopa CupTa B BOJIE.
8. Bpruncnmre ocMOTHYECKOE IaBJICHUE pacTBOpa IIIHIIEpUHA ¢ MaccoBOM mosei 1% (tuotHocTs 1,0006
r/min) ipu 25 °C. Byet v OH M30TOHMYEH PACTBOPY C OCMOTHYECKUM naBiennem 500 kIla?

Bapuanr 3.
1. Kprockonnueckoil KOHCTaHTOM, HA3bIBAETCS:
1) moHMKeHHEe TeMIlepaTyphl 3aMep3aHHs pacTBOpa, 00yClIOBIEHHOE 1 MOJeM BellecTBa,
pactBopénHoro B 1000 r pacTBopuTens;
2) moBBILIEHHE TEMIIEPATyphl 3aMep3aHusl pacTBOpa, 00yclIoBIeHHOE 1 MoeM BellecTna,
pactBopénHoro B 1000 r pacTBopuTens;
3) moHMKEHHE TeMIlepaTypbl 3aMep3aHMsl pacTBOpa, 00yclIoBIeHHOE 1 MOJieM BellecTBa,
pactBopénHoro B 100 r pactBopurens;
4) moBBILICHHE TEMIIEPATYPBI 3aMep3aHUs PacTBOpa, 00yCIOBIEHHOE 1 MojeM BellecTna,
pactBopénHoro B 100 r pacTBopHTES.
2. Kakoil KOHIIeHTpaluy NpoNopLHUOHATIBHO TOHMKEHHE TEMIIEPATyphl TP 3aMep3aHUU PacTBOPOB?
1) monsipHOU KON,
2) MOJIATIBHOM KOHLEHTPAIUH;
3) maccoBoM JT0JIH;
4) MOsIpHON KOHLIEHTPALUH.
3. 3uMoii MOCHINAIOT COJIBIO JOPOXKKHU ISl TOTO, YTOOBL:
1) TemnepaTypa TasHUs Jb/la HE MEHSETCS;
2) NOBBICUTH TEMIEPATYPY TasHUSA JIbJA;
3) NOHM3UTH TEMIEepaTypy TasHUs JIbJA.
4. Paboune «ropsaux» IEeX0B JODKHBI TUTH MOJICOJICHHYIO BOJY, TaK KaK B pe3yJIbTaTe MOBBIIICHHOTO
HOTOBBIACTICHUS OCMOTUYECKOE JIaBJICHUE Y HUX:
1) moHmxaercs;
2) TIOBBIIIACTCS;
3) He U3MEHseTCS.

58



5. /IBu>keHHE paCTBOPUTEII U3 OKPYXKAIOLIEH CPEbl B OCMOTHUECKYIO STYEMKY Ha3bIBAIOT:
1) sx30cMoOcoM;
2) SHJIOCMOCOM;
3) Typropom;
4) muddysueil.
6. 0,5%-ns1ii pacTBop NaCl sBisieTCsI MO OTHOIICHUIO K TIIa3Me KPOBH:
1) rUnoToHMYECKUM;
2) TUNEPTOHUYECKUM;
3) U30TOHUYECKUM.

7. Paccuuraiite Temnepatypy kunenus 10 % pactBopa caxapo3bl.
8. Paccuuraiite ocmotrueckoe napienue mpu 37 °C 20%-Horo BOJHOTO pacTBOpa IIIOKO3bI (INIOTHOCTE
1,08 r/Mu1) A1 BHYTPUBEHHOT'O BBEACHUS IPU OTEKE JIETKOTO.

Bapmuanr 4.

1. KomnmuraTUBHBIMU SIBJISIOTCS CJEAYIOIIME CBOMCTBA: a) OCMOTHYECKOE JaBlieHHWEe; O) JaBICHHUE
HACBILIEHHOTO Tapa pacTBOPUTENS HAJ pacTBOPOM; B) TeMIEparypa 3aMep3aHus W KHUIICHHS
PacTBOPOB; T') HOHHAS CHJIa PACTBOPOB; /1) OypepHast eMKOCTh pacTBOpPOB; €) pH pacTBOpoB.

1) Bce;
2) a, 0, B;
3) a,0,B,T;
4) a,0,B,T, €.
2. Kak 3aBuCHT TeMIiepaTypa 3aMep3aHus pacTBOpa OT €ro KOHIIEHTpaIiu?
1) ¢ pocTOM KOHLIEHTpalM{ YMEHbIAETCS;
2) He 3aBUCHT;
3) ¢ poCTOM KOHIIEHTpAIlU! YBEIMUUBACTCS.
3. Kakas temneparypa 3amep3anus pactsopa (B °C), uto comepxut 1 Moib ManbTo361 1 2000 T BogbI?
1) —1,86;
2) -3,72;
3) —0,93;
4) +3,72;
5) +1,86.
4. OcMOTHYECKOE IaBIIEHUE MPOTOPIIHOHATBHO:
1) MomnsipHON KOHIIEHTPALlMH PAaCTBOPEHHOTO BEILIECTBA;
2) MONSIBHON KOHIIEHTPAIIMH PACTBOPEHHOTO BEIIECTBA;
3) MOJspHON KOHIIEHTpALMU SKBUBAJIEHTA PACTBOPEHHOI'O BEIIECTBA;
4) MonspHOU A0J€ PACTBOPEHHOTO BEIIECTRA.
5. /IBuykeHHE paCTBOPUTEII U3 OCMOTUYECKOM STYENKH B OKPYIKAIOLLYI0 CPELy Ha3bIBACTCS:
1) sHHOOCMOCOM;
2) PK300CMOCOM;
3) mubpdysuei;
4) pacTBOpEHHEM.
6. MI30TOHMYECKUMU PACTBOPAMH SBIISIOTCS:
1) 5 %-nsrit pactBop NaCl u 0,9 %-Hblil pacTBOp IJIIOKO3bI;
2) 0,9%-nb1it pactBop NaCl u 0,5%-Hblii pacTBOpP IIIOKO3HI;
3) 9%-nsr1ii pactBop NaCl u 5%-HbIil pacTBOp TITIOKO3HI,
4) 0,9%-ub1ii pactBop NaCl u 5%-Hblii pacTBOp IITIOKO3BI;
5) 9%-nsrii pactBop NaCl u 0,5%-HbIi pacTBOP TIIFOKO3BI.

7. BorumcnuTe TeMreparypy KUINCHHS W TEMIIepaTypy 3aMep3aHusi BOJHOTO PACTBOpa TIHUIEPHHA
(C3H303) ¢ maccoBoii nonei, pasHoit 3% (K, = 1,86; Ky5=0,52).
8. Brruncoute ocmotnueckoe napieHue pactBopa B 100 mu kotoporo coxepxutcs 4,6 T 3THIOBOTO
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cripra nipu 30 °C.

Bapmuanr S.
1. KommnratuBHbIE CBOMCTBA PACTBOPOB 3aBUCAT OT:
1) mpupoasl pacTBOpUTENS;
2) TemmepaTyphl;
3) udMcna YacTHUI] paCTBOPEHHOI'O BEILECTBA;
4) mpupoibl paCTBOPEHHOTO BEILECTBA.
2. JlaBieHME HACBILIEHHOTO Mapa PacTBOPUTENS HaJ pacTBOPOM, B COCTaB KOTOPOTO BXOAMT HEJETydee
BELIECTBO MPSIMO MPOMOPLUOHAIBHO KOHLIEHTPALIMH PACTBOPUTEIS, BRIPAXKEHHAS B €IUHUIIAX:
1) maccoBas nois;
2) MonsipHast 10
3) MOJISIIBHOCTB;
4) MOJIIPHOCTB;
5) MomspHas Macca 3KBUBAJIEHTA.
3. B ropax temneparypa KUIIEHUs BOJbI:
1) HuXxe, yeM Ha paBHMHE, T. K. HWXKE BHEIIIHEE aTMOC(EpPHOE 1aBICHUE;
2) uMeeT Takoe K€ 3HaYeHHEe, KaK Ha paBHUHE;
3) BblllIe, UeM HA PaBHUHE, T. K. HU)KE BHEIIHEE aTMoc(epHOe J1aBIeHueE.
4. OcMOTHYECKOE JTaBJICHNE PACCUUTHIBACTCS 110 3aKOHY:
1) Ulpenunrepa;
2) TI'eiizenOepra;
3) Baur I'odda;
4) Payns.
5. I1nazMonu3 — 3TO MpoLecc cKaTHe U CMOPLIMBAHKUE 000JI0UYKH KJIETKH, OH HACTYIAeT B pe3yjbTaTe:
1) snnmoocmoca;
2) 9K300CMOCa;
3) audpdysnn;
4) HarpeBaHusl.
6. Uto nmpousoiieT ¢ 3puTpouuTaMu, NOMEUIEHHBIMU B 1 %-HBblIi pacTBOP IIIHOKO3bI?
1) remonu3 u naa3mMomaus;
2) M3MeHsEeTCs MPOU3BOJIBHO;
3) remonus;
4) He u3MeHseTcs;
5) maazMoius.

7. Boraucauth Temmeparypy kumnenus 20 % pacTBopa STHIOBOTO CIIUPTA.
100 mn pactBopa, coaepxkamero 0,5 r pacTBopeHHOro Hediekrponauta, mpu 40 °C wmmeer
OCMOTHYECKOE JIaBicHHe, paBHOEe 142 k[la. Berauciante MOJISpHYIO Maccy paCTBOPEHHOTO BEIIECTBA.

e

Bapuanr 6.

1. D0ynnuockonuYecKas MOCTOSIHHAS 3aBUCUT OT:

1) mpupoasl pacCTBOPEHHOTO BEIIECTBA;

2) mpupoObl paCTBOPUTES,;

3) KOHIIEHTpaIlH pacTBOpa;

4) Hanmu4us Kataau3aTtopa

5) TemmepaTypshl.
2. lloBblmieHMe TeMmepaTypbl KUIIEHHS, pPa30aBJIEHHBIX pAacTBOPOB HEIIEKTPOJIUTOB  IPSMO

MPOMOPLHUOHAIIBHO:

1) MONsIpHOW KOHILIEHTpAIlMU PacTBOPA;

2) MOJIBHOM JI0JIE PACTBOPHTEIIS;

3) HOpMaJIbHOHM KOHILIEHTpAlMK pacTBOpa;
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4) MOJSIBHOM KOHIIEHTPALIMK pacTBOpA.
3. Kakoii u3 npuBeneHHBIX 1%-HBIX pacTBOPOB OyIET 3aMep3aTh MPU CaMON HU3KOM Temmeparype?
1) rmoko3a;
2) sTaHom;
3) Oenok;
4) NaCl;
5) ZnS0Oq.
4. bonbire 00beMbI PaCTBOPOB JIEKAPCTBEHHBIX CPEACTB BBOJAT KANEIbHBIM METOJOM, YTOOBI:
1) He yBEeIMUYUTH OCMOTHYECKOE J1aBIICHUE;
2) He yBEIMYUTh KOHIIEHTPALUIO AJIEKTPOJIUTOB B KPOBU;
3) He yBEIMYUTh KOHLIEHTPALHUIO OETKOBBIX MOJIEKYJI;
4) He yBETUYUTH CYIIECTBEHHO 00bEM KPOBH.
5. 130TOHMYECKNMHU PACTBOPAMHM HA3bIBAIOTCS PACTBOPBI, Y KOTOPBIX:
1) ocMoTHuecKOe aBleHUE OANMHAKOBO;
2) OCMOTHYECKOE JIaBJIEHUE HEOAUHAKOBO;
3) KOHIIEHTpAIlM{ PaCTBOPOB PaBHBI MEXTY COOOI;
4) ocmoTtuueckoe aasieHue paBHo 0.
6. byayTt nu nzoronnueckumu 10%-Hble pacTBOPHI ITIFOKO3BI U caxapo3bl?
1) OynyT, T. K. paBHbI UX MacCOBBIE J0JIU B PaCTBOPE;
2) He OynyT, T. K. pa3JIM4YHbI X MOJIIPHbIE KOHIIEHTPAL[UU B paCTBOPE BCJIEICTBUE OTIUUUS
MOJIIPHBIX Macc;
3) OynyT, T. K. SBJISIFOTCS HEAJIEKTPOJIUTAMH.

7. BbIUHCINTE CKOJBKO I'paMMOB TJIFOKO3bI paCTBOPCHO B 500 mu BOJbI, €CJIIM pACTBOP 3aKHIIACT IMPU

100,258 °C.
8. Brraucauts ocmotudeckoe aasienue 10 % pacrsopa metanona mpu 25 °C (p = 0,9 r/mi).

Bapuanr 7.
1. Kaxk BbIpakaeTcsi KOHLIEHTpalys B ypaBHEHUU 3akoHa Paynsa?
1) maccoBas nois;
2) MOJEKYJISIpHAs JT0JIs;
3) MoJissIbHAsS J0JIS;
4) MoibHas JOJIs.

2. Ecnu B PaBHOBCCHYIO CUCTEMY KUAKOCTb-ITIap BBECTU PACTBOPUMOC HCIIETYUCC BCIICCTBO, TO AABJICHUC

napa pacTBOPHUTENISL HaJl paCTBOPOM:
1) yBenuuurcs;
2) yMEHBLIUTCS,
3) HE U3MEHUTCA.
3. [Tpu no6aBnennu NaCl x Boje TemnepaTypa 3aMep3aHus pacTBOpa 10 CPAaBHEHUIO C PACTBOPHUTEIIEM:
1) moHM3HTCS, T. K. YMEHBIIUTCS MOJISIPHAS 10JI PACTBOPUTEIIS;
2) TIOBBICUTCS, T. K. yMEHBIIUTCS MOJIIPHASI JOJISI pACTBOPUTEIIS;
3) He uzmenwurcs, T. K. NaCl — Heneryuee BelecTBo.
4. ITo 3akony Banrt - ['odda ocMoTHueckoe naBieHUe pa30aBICHHOTO PACTBOPA HEIICKTPOJIUTA
paBHSIETCS TA30BOMY JIaBJIEHUIO, KOTOPOE:
1) mpou3sBoaui ObI PACTBOP B ra30BOM COCTOSIHUU, 3aHUMAs TAKOU ke 00beM, KaK U PacTBOD;
2) npou3BoAMI Obl PACTBOPUTEIH B TA30BOM COCTOSIHUH, 3aHUMAs TaKOH ke 00beM, Kak U
pacTBoOp, MPH TOH kKe TeMIepaType;
3) nmpou3BoAMIIO ObI PACTBOPEHHOE BEIIECTBO B F'A30BOM COCTOSIHUM, 3aHUMAasi TAKOU ke
00bEM, KaK U PacTBOP, IPH TOH Ke TEMIIEPAType;
4) npousBoauI ObI paCTBOP B Ta30BOM COCTOSIHUU IPU PAaBHOBECHUHU.
5. 'mnoTroHWYeCcKHe pacTBOPHI JIEKAPCTBEHHBIX CPEICTB HENb3s BBOJAUTH BHYTPUBEHHO, IIOTOMY YTO
HPOUCXOIUT:
1) cnunaHue 3puTPOLUTOB;

61



2) 1U1a3MOJIMU3 S3PUTPOLUTOB;
3) yBeIW4eHHE OCMOTHYECKOTO TaBJICHUS B KPOBU;
4) remMonu3 3pUTPOLUTOB;
5) ocemaHue SPUTPOIIUTOB.
6. B 5%-HOM pacTBOpE IIIIOKO3bI SPUTPOLIUTHI OYAYT:
1) HaxoAWUTHCS B PABHOBECHOM COCTOSIHHH;
2) moABEpraTbcs reMoJIM3y BCIEICTBHE 3K300CMOCa;
3) moaBepraThCs IIa3MOJIU3Y BCIEACTBHE dHI00CMOCA;
4) monBeprarbcs IIa3MOJIN3Y BCIEICTBUE 3K300CMOCA.

7. Onpenenuts Temneparypy kunenus 40% pacTBopa THIIOBOTO CIIUPTA.

8. 40mn pacteopa, coaepxkamero 0,2 T pacTBOpeHHOro Hesnekrponura, mpu 27,3 °C umeer
OCMOTHYECKOE AaBiieHue, paBHoe 121 klla. Bplumcnuthe MONEKyJISIpHYyH0 Maccy pacTBOPEHHOTO
BELIECTBA.

Bapuanr 8.
1. D0yIMOCKONNYECKON KOHCTAHTOM Ha3bIBAETCS:
1) moBblIeHHE TEMIIEPATypPhl KUIIEHHSI, KOTOPOE MPOUCXOIUT MPU pacTBOpEeHUHU 1 Mouis
BeiectBa B 1000 r pactBopurens;
2) HOHMXEHHE TeMIIEPaTypbl KUIIEHUS, KOTOPOE MPOUCXOAUT IIPU PaCTBOPEHUH 1 MOJIs
BeuiectBa B 1000 r pactBopurens;
3) NOBbIIIEHHE TEMIIEPATYPbI KUIIEHHSI, KOTOPOE MPOUCXOIUT IPU PACTBOPEHUH | MOJIs
BewectBa B 100 r pacTtBopuTens;
4) nmoHMKEHUE TeMIlepaTypbl KUIIEHUs, KOTOPOE IPOUCXOAUT IIPH pacTBOPEHUH 1 Mois
BeuiectBa B 100 r pacTBopuTens.
2. OTHOCUTEIFHOE TIOHKEHUE JABJICHUS Tlapa Ha/l pACTBOPOM MPOTIOPIIUOHATBHO:
1) MonspHOH 10JIe paCTBOPEHHOI'O BELIECTBA;
2) MOJSpHON KOHIIEHTPAMH PAaCTBOPEHHOTO BEILIECTBA;
3) MOJANBHON KOHIIEHTPALMH PACTBOPEHHOTO BEILIECTBA;
4) MoJIIpHOM J0JI€ paCTBOPUTEIISL.
3. Jlns npeoTBpallleHus 3aMep3aHusl B 3MMHEE BpeMs K BOJIHBIM pacTBOpaM JOOaBIISAIOT STUICHIJIUKOIIb.
[Tpu sTOM TeMmeparypa 3aMep3aHus pacTBopa:
1) noBsbIaercs;
2) TOHUXaercs;
3) He u3MeHseTCs.
4. OcmoTHrueckasi KOHIIEHTpaIus — 3TO:
1) mMaccoBas KOHIIEHTPALUS JIEKTPOJIUTOB;
2) cyMMapHasi KOHILIEHTpalHsl YaCTHI] paCTBOPEHHOTO BELLIECTBA B PaCTBOPE;
3) MonsipHasi KOHLIEHTPALUS OEIKOBBIX MOJIEKYI;
4) KOHLEHTpaLUs JIEKTPOJIUTOB;
5) KOHIIEHTpauus OEIKOBBIX MOJIEKYII.
5. I1o BenmM4MHE KaKoro napameTpa B MEAULIMHE PACTBOPHI ACIAT Ha TUIIO-, TUIIEP- U U30TOHUYECKHUE?
Kakum mo stoit knaccuduxanuu ssisercs 3 %-Hblil pacTBOP TIIOKO3bI?
1) ocMOTHYECKOTO aBICHUS, U30TOHUICCKHIM;
2) apTepHalbHOTO ABICHHUS, U30TOHUYECKUM;
3) OCMOTHYECKOTO JIaBJICHUS], THTIEPTOHUYECKUM;
4) OoCMOJSIPHOI KOHLIEHTPALMU, TUIIEPTOHUYECKUM;
5) OCMOTHYECKOTIO JaBJICHUS, THIIOTOHUYECKUM.
6. 5%-nb1it pactBop NaCl saBiseTcss M0 OTHOUICHHIO K TJIa3Me KPOBHU:
1) rUNOTOHUYECKUM;
2) TUNEPTOHUYECKHM;
3) M30TOHUYECKUM.
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7. BblumcnuTe NaBieHHE HACBIIEHHOIO Mapa Hajl pacTBOpoM, coaepxkamuM 6,4 r Hadranuna (CjoHs) B
90 r Gensona (C¢Hg) mpu 20 °C. JlapieHme HACHINIEHHOTO Mapa Hajx OEH30JIOM IIPU JaHHOM
teMriepatype 9953,82 I1a..

8. Paccumraiite ocmoTnueckoe aasinenue npu 310 K 20%-Horo BogHOro pactBopa Iitokossl (p = 1,08
I/MIT), IPUMEHSAEMOTO0 /Il BHYyTPUBEHHOTO BBEACHUS, HAIpUMeEp, MpU oTeke jerkoro. Kakum Oyxaer
3TOT pacTBOp (TUIO-, TUTIEP-, U30TOHUYECKUM) [0 OTHOILEHHUIO K KPOBH, €CIIH YUECTb, UTO Pycy KpPOBU
paBHo 740—780 kIla?.

Bapuanr 9.
1. MaTtematudeckoe BbIpaKeHHE 3aKkoHa Payis:

1 P,- P __n

P, n+n,
2) P- P, __n :

P, n+n,

P- P

3) L=y

P n+n,
4) P,- P __n_

P, n+n,

2. JlaBneHue napa HaJ pacTBOPOM IPH YBEIWYEHMHM KOHILIEHTPAIlMM PACTBOPEHHOI'O B HEM HEJIETYYETO
BEIIECTBA 110 CPABHEHUIO C YHCTHIM PACTBOPUTEIIEM:
1) ymeHbLIaeTCs, T. K. YMEHBILIAETCSI MOJISIPHAS A0Sl pACTBOPUTES;
2) yBeIMYHMBAeTCs, T. K. yBEJIMUMUBAETCSA MOJIIPHAs /1011 pACTBOPEHHOTO BEIIIECTBA;
3) He u3MeHsieTcs, T. K. pACTBOPEHHOE BELIECTBO HEJIETyUEE.
3. boJiee CUIBHBIN TEPMHUUYECKHI 0YKOT MOXKET OBITh BBI3BaH KHUIIAIIMM CaxapHBIM CUPOTIOM C MacCOBOM
JIOJIEN caxapo3bl, paBHOM:
1) 2%;
2) 5%;
3) 8%;
4) 10%.
4. B npouecce ocmoca:
1) pacTBOpHTENN B pacCTBOpaxX OJHOBPEMEHHO JBUXKYTCS U3 OJHOTO pacTBOpa B APYTOM;
2) pacTBOPUTEIU U3 PACTBOPA C MEHBIIICH KOHIICHTPAIIMEH. TBUXKYTCSI B PACTBOP OOJIbIIIEH
KOHIIEHTPALUEH;
3) pacTBOpHTENN B PaCTBOPAX C OOJBINEH HMHTEHCUBHOCTBIO JIBFXKYTCS B PACTBOP MEHBIIICH
KOHLIEHTpaLHEH.
5. IIpu BBeieHUN BHYTPUBEHHO TMIIOTOHMYECKOTIO PACTBOPA HAOIII01aeTCs:
1) remMosin3 3pUTPOLIUTOB;
2) 0CMOC 3pUTPOIIHMTOB;
3) reMousu3 M IJ1a3MOJIN3 SPUTPOLIUTOB;
4) muddy3us SpUTPOIUTOB;
5) mIa3Monu3 3pUTPOLIUTOB.
6. Eciiu B paBHBIX 00bEMAaxX BOJIHBIX PACTBOPOB COJIEPHKATCS OJIMHAKOBBIE MACCHI CIEAYIOIUX BEIECTB,
TO CaMO€ BBICOKOE OCMOTHYECKOE JTaBJICHHE OTMEYAETCS B PACTBOPE:
1) CH;0H;
2) C3HgOs;
3) C,HsOH;
4) CH;COCHs;.

7. Bvluncnure Temneparypy KUIEHUS U 3aMep3aHus 5 % BOIHOTO pacTBOpa (GpyKTO3bI.
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8. Paccuuraiite ocMoTHueckoe nasienue pacteopa mpu 25 °C, comeprxamero 225 T caxapossl B S
pacTBopa.

Bapmuanr 10.
1. ®opmynupoBka 3akoHa Payis:
1) moHmxeHue NaBiIeHHs HaChIILIEHHOTO Mapa pacTBOPUTEIIS IPONOPLIMOHAIIBHO MacCOBOM
JI0JI€ pACTBOPEHHOTO BEILIECTBA;
2) NOHWXXEHHE ABJICHHs HACBIILIEHHOTO Mapa pacTBOPUTEINS MPOMOPLIMOHAIBHO MOJIBHOM
JI0JI€ PACTBOPEHHOT'O BEILIECTBA;
3) HoHMXKEHHE aBJICHHs HACBHIIIEHHOTO Mapa pacTBOPUTENS MPONOPIIMOHATBHO MOJISIPHON
KOHLEHTPALlUl PacTBOPEHHOI'O BEILECTBA.
2. [loBeIlIeHNE TeMIIepaTypbl KUIIEHUS U IOHWKEHUE TEMIIEpaTyphl 3aMep3aHusl pacTBOpa 10 CPaBHEHHUIO
C pacTBOPUTEJIEM NPONOPLUOHAIBHO!
1) MoOnspHOM KOHLIEHTpAIK PACTBOPEHHOTO BEIIECTBA;
2) MOJSPHOM KOHIIEHTpAlM1 SKBUBAJIEHTA PACTBOPEHHOI'O BELIECTBA;
3) MOJSUTPHOM KOHIICHTPALIUU PACTBOPEHHOTO BEIICCTBA;
4) MoJIIpHOU J0JI€ paCTBOPUTEISL.
3. Temneparypoil KUIEHUS KUAKOCTH SIBISAETCS TEMIIEpaTypa, IPU KOTOPOM 1aBJIICHUE HACBIIEHHOTO
napa HaJl Hel CTaHOBUTCS:
1) Gompliie BHEUTHETO JaBICHUS;
2) MeEHbILIE BHEUIHETO aBJICHUS;
3) paBHBIM BHEIIHEMY JIaBJICHUIO;
4) TemmnepaTrypa KUIIEHUS KMJIKOCTH HE 3aBUCUT OT BHEILIHETO AABJICHUS.
4. Ocmoc - 310!
1) ompHocTOpoHHAS TP PY3Us MOJIEKY pACTBOPEHHOTO BEIIECTBA YePe3 MOTYTPOHUIIAEMYIO
MeMOpaHy;
2) caMOnpou3BOJIbHASL OJJHOCTOPOHHSSA MU (y3Ust MOJIEKYJ PACTBOPUTENS Yepes3
MOJyIPOHUIIAEMYIO0 MEMOpaHy B CTOPOHY OOJIbIIIEH KOHLIEHTPALIUH;
3) caMonpou3BOJIbHAS OJJHOCTOPOHHSS MU (y3Us MOJIEKYJ PACTBOPUTENS Yepes3
MOJyIPOHUIIAEMYIO0 MEMOpaHy B CTOPOHY MEHBIIEH KOHLIEHTPALINH;
4) onHOCTOPOHHSS TU(Y3Hs MOJIEKYJT PACTBOPEHHOTO BEILIECTBA Yepe3 MOITYIPOHULIAEMYIO
MeMOpaHy B CTOPOHY OOJIbIIeH KOHLIEHTPALIUH.
5. Mopckoit BoJ0i HeNb3s YTOMUTh KAy, TaK Kak [0 OTHOILIEHHIO K OMOJIOTMUYECKUM >KUAKOCTSIM OHa:
1) M30TOHUYHA;
2) TUIOTOHUYHA,
3) runepToHMYHA.
6. B 20%-HOM pacTBOpE IIIOKO3bl IPUTPOLMTHI Oy IyT MOJABEPraThCs:
1) na3monu3y BCIIEACTBUE dHI00CMOCA;
2) remoiM3y BCIEICTBHE 3K300CMOCA;
3) 1Ia3MoJM3y BCIEIACTBUE 3K300CMOCA;
4) remonu3y BCIEICTBHE FHI00CMOCA.

7. PaccuuraiiTe MOJSIPHYIO MacCy HEIJIEKTPOJIUTA, €CIIM €ro MaccoBas JoJisi B BOAHOM pacTBope 1,96 %
¥ KpHCTaUIn3anus npoucxoaut npu —0,248 °C.

8. B menunuHckoil npaktuke npumeHstor 10 % pactBop xmopuaa kanbuus (p = 1,08 r/min). PaccuuTaiite
MOJIIPHYIO KOHIIEHTPALUIO XJIOPUJIA KaJIbILU B IaHHOM PacTBOPE U OCMOTHUYECKOE JaBiieHue rnpu 37
C. KakuM 110 OTHOILEHHMIO K IJIa3M€ KPOBH SABISETCS 3TOT PacTBOp?

Bapuanr 11.
1. Kprockonuueckasi HIOCTOSIHHAsL 3aBUCHUT OT:
1) mpupoJibl paCTBOPEHHOI'O BEILIECTBA;
2) mpupOJIbl paCTBOPUTES;
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3)
4)
S)

HaJIM4Ms KaTaau3aropa;
TEMIIEpaTypBhl;
KOHIIGHTpaLUU PacTBOpA.

2. UeM BblllIe KOHIEHTPALIMS PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TEM:

1)
2)
3)
4)

HUIKE TEMIIEPATypa KMIIEHHUS;
temneparypa pasua 0 °C;

BBIIIE TEMIIEPATYpa KUIICHHUS;

CHadaJia UACT MOBBIICHUEC TEMIIEPATYPHI, 4 3aTEM IIOHMKCHUC.

3. Kakas temneparypa 3amep3anus pactBopa (B 0C), uto cogepxur 0,5 mosib MansTo3b! 1 1000 1 BosbI1?

5)

-3,72;
—-0,93;
—1,86;
+1,86;
+3,72.

4. N3otonnueckuit koapunuent Baut-I'opda i mokaspiBaer:

1)
2)

3)

4)

Ha ckoJbko CocM. aekTposuTa 6omblie, ueM CocM. HENIEKTPOJIHNTA,

BO CKOJIbKO pa3 CocMm. anekTponuta Oosblie, yeM CocM. HENEKTPOIUTA IIPU OJJMHAKOBOM
MOJISIPHOM KOHLIEHTpALUK;

BO CKOJIBKO pa3 CocM. 2JIeKTposInTa MeHbIIE, 4eM COCM. HEINEKTPOIUTA ITPU OAMHAKOBON
MOJISIPHOM KOHLIEHTpaLUK;

Ha ckoibkoCocM. HeaneKkTposiuTa 0osbine CocM. 3IEKTPOIIUTA.

5. PaCTBOpBI C OAMHAKOBBIM OCMOTHYCCKUM JJaBJICHHUECM HA3bIBAKOTCA:

1)
2)
3)
4)
S)

TUIIOTOHHUYCCKHUMU,
KOHLICHTPUPOBAHHBIMHU,
THIICPTOHUYCCKHUMU,
N30TOHHYCCKHMU,
HaCbIIICHHBIMU.

6. Ocmotuueckoe naBieHue B klla pactBopa nupununa (M = 80 r/Mmoub), coaeprkaiero 4 r BemecTna B 2
11 pactBopa (t = 0 °C) pasHo:

1)
2)
3)

28.37;
40,12;
48,24;

4) 56,74.

7. Kakyro maccy xyopuia LMHKa clleAyeT pacTBOpUTh B 560 T BOABI, YTOOBI HOJIYYUTH PACTBOP,
xunsmuii mpu 100,45 °C?

8. Ocmornueckoe nasieHue miuasMbl KpoBu B cpenHem 760 klla. KakoBa MosspHas KOHLIEHTpauus
IJIIOKO36I B PACTBOPE, H30TOHUYHOM KpoBHu npu 37 °C?

Bapuanr 12.

1. Kpuockonmnueckas KOHCTaHTa — 3TO:
1) nmoHMKeHue TeMIiepaTypbl 3aMep3aHusl OJJHOMOJISUIBHOTO PacTBOPA AIEKTPOIINTA;
2) NOBBILIEHHE TEMIIEPATYPhl 3aMEP3aHUs OJJHOMOJISUIBHOTO PAacTBOPA HEIJIEKTPOIIUTA;
3) HOHMXKEHHE TeMIIepaTypbl 3aMep3aHusl OJHOMOJISIPHOTO pacTBOPa HEAJIEKTPOJINTA;
4) mOBBILICHHE TEMIIEPATYPBI 3aMeP3aHUs OTHOMOJIIPHOTO PaCTBOPA JIEKTPOJIUTA.
2. Ilonmwxenue temmneparypbl 3amep3aHusi AT, pa30aBiIeHHBIX pPAcTBOPOB HEAIEKTPOJIUTOB IPSIMO
PONOPLHUOHAIBHO:
1) MONsIpHOW KOHIIEHTpAIlMU PacTBOPA;
2) MOJIbHOM J10J1€ pacTBOPUTEIIS;
3) HOpMaJIbHOM KOHILIEHTpAlMK PacTBOpa;
4) MOJSUTBHON KOHLIEHTPALMK PacTBOpA.
3. Boanble pacTBOpBI 3aMep3at0T IIPU TEMIIEPATYPE:
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1) 0°C;
2) Beie 0°C;
3) nmxe 0°C;
4) Borue 100°C.
4. U300cMmus — 310:
1) mocrosiucTBO pH;
2) TOCTOSIHCTBO apTEpUAILHOTO AABJICHUS;
3) HOCTOSIHCTBO OCMOTHYECKOIO JaBJICHHUS;
4) nocrosincTBO COJD B OpraHu3Me 4eI0BeKa.
5. Ilpu BBeieHNH BHYTPUBEHHO TMIIEPTOHMYECKOIO PACTBOpa HAOII01aeTCs:
1) Typrop 3pUTpOLUTOB;
2) TIa3MOJIU3 SPUTPOITUTOB;
3) nud¢ysus SpUTPOLIUTOB;
4) reMoJi3 YPUTPOIUTOB;
5) remousu3 M IJIa3MOJIU3 IPUTPOLIUTOB.
6. byayT 11 N30TOHUYECKUMU JAECHUMOJISIPHBIE PACTBOPHI TIIOKO3bI U caxapo3bl?
1) OynyT, T. K. paBHbI UX MOJISIpHBIE KOHLIEHTPALUH;
2) He OynayT, T. K. MOJISIPHBIE MAaCChI 3TUX BEILECTB PA3JINYAIOTCS;
3) OynyT, T. K. SIBJISAIOTCS HEIJIEKTPOIUTAMHU.

7. Bpraucaure temneparypy kuneHus u 3amep3anus 0,9 % BogHOro pactsopa xJopuia HaTpusl.

8. B xauectBe ci1aOUTENBHOTO CPEACTBA B3POCIBIM Ha3HA4alOT NpuHuUMaTh HaTouak 0,5 crakana (100
MII) pacTBopa riayoepoBoil conu, coxepxkaiiero 20 r Na,SO410H,0. Paccuuraiite ocMoTndeckoe
naBieHue >Toro pactsopa rpu 25 °C, ecimm i = 2,75..

Pa3nen 3. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUA XMMHYECKUX NMPOLECCOB
CamocrosiTeibHAas ayaiuTOPHas padora o0y4yaromerocsi Ne 4
Tema: DjieMeHTHI XUMHU4€CKOH TEPMOIMHAMUKHI

Bapmuanr 1.
1. Yto n3yvaeT Xumuyeckasi TepMOJUHAMUKA:
1) ckopocTH MpPOTEKaHUA XMMHUECKHUX MPEBPAIICHUN U MEXaHU3MBI 3TUX MPEBPaIleHUH;
2) 2HEPreTHYECKUE XapaKTEPUCTUKH (PH3UIECKIX U XUMHUICCKUX MTPOIIECCOB M CITOCOOHOCTh
XUMHUYECKHUX CHCTEM BBHITIONHSATH MOJE3HYIO paboTy;
3) ycClOBHSI CMEIICHHS] XUMHYECKOTO PAaBHOBECHS;
4) BIMSHUE KaTalM3aTOPOB HA CKOPOCTh OMOXUMHUYECKHX MPOIECCOB.
2. K xakoMy THIy TEpPMOIMHAMUYECKHX CHCTEM MPUHAIJIC)KUT PACTBOP, HAXOIAIIMKCA B 3aMasHHON
amImyJe, MOMEIIEHHON B TepMOCTaT?
1) u301MpOBaHHOM;
2) OTKpPBITOM;
3) 3aKphITOM;
4) cTanMoOHApPHOM.
3. Kakue nporeccol Ha3bIBatOT 3HA0TEPMUUYECKUMU?
1) s kotopeix AH oTpuimarensHo;
2) st KoTopbix AG OTpHUIIATENBHO;
3) st koTopeiXx AH MOI0KUTETBHO;
4) nist KoTopbix AG MOJOKUTENBHO.
4. BribepuTe npaBUIIbHOE YTBEPKACHHUE: SHTPOIUS CUCTEMbI YBETTUUUBACTCS MIPH:
1) MOBBINICHUY JABIICHHUS;
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2) mepexoJe OT )KMJKOI0 K TBEPIOMY arperaTHOMY COCTOSIHUIO;
3) NOBBIIIEHUU TEMIIEPATYPHI;
4) mepexojie OT ra3000pa3HOrO K KUIAKOMY COCTOSIHHUIO.
5. DHTaNBNNA peaKuuu - 3TO
1) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEIAETCS MIIU MOIJIOIIAETCS B XOA€ XUMUYECKON
peaxkuuu Npu u300apHO-U30TEPMUUYECKUX YCIOBUSX;
2) KOJINYECTBO TEIUIOTHI, KOTOPOE BBIAEISAETCS WU MOIVIOIIAETCS B XOJ€ XUMUYECKON
peaKkiuy Npy U30XOPHO-U30TEPMUUYECKUX YCIIOBUSX;
3) BenMuMHA, XapaKTepU3YIOLIasi BO3MOKHOCTb CAMOIPOM3BOJIBHOIO IPOTEKAHUS IIPOLECCa;
4) BenMuMHA, XapaKTEpU3YIOIlas MEpY HEYIOPSI0UEHHOCTH PACTIONOKEHHS U IBUKECHUS
YaCTUILl CUCTEMBI.
6. Camonpon3BOJIBLHBIM HA3bIBAETCS MPOLIECC, KOTOPBIN
1) ocymectBisercs 6€3 MOMOIIN KaTalnu3aTopa;
2) COIMpOBOXAAETCS BbIIECICHUEM TEILIOTHI;
3) ocyuiectBisieTcs 6€3 3aTpaThl SHEPTUH U3BHE;
4) mpotekaet ObICTPO.
7. Kakyio TepMoIuHaAMHYECKyl0 (YHKIHIO MOXHO HCIOJIb30BaTh MAJS IMpPEICKa3aHUS BO3MOKHOCTH
CaMOIPOU3BOJILHOTO MPOTEKAHUS MPOIIECCOB B )KUBOM OpraHU3ME:
1) sHTanbNUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) BHTpONHIO;
4) cBoboanyto sHepruto [ mboca.
8. BriaeneHuemM WM NOIVIOIIEHHWEM TEIUIA CONPOBOXKAAETCA PEAKLUS KaTaJIUTUYECKOTO OKUCIICHMS
ATaHOJa B IPUCYTCTBUU KaTanasbl:
C,HsOH o)t H,0, ) < CH;COH ot 2H,0 ()K)?
1) AH® (puwy = 1272, peakuys 5HIOTEpMHUYECKAS;
2) AH® (pum) = —272, peakuus 5K30TepMUYECKas;
3) AH® (pyum = —12, peakuus sHI0TEpMHUYECKAS;
4) AH® (pouny = + 12, peakupus 5K30TepMUYECKas.

9. Boruncnute 3Hauenne AH o5 1715 IPOTEKAIONIETO B OPraHU3Me PEAaKIUK IPEBPAIIEHHS [TIOKO3bL:
CeH1206 () — CyHsOH () + CO; (.
Kakas 5T0 peakiys S5K30TEPMUYECKAs WIN SHA0TEPMUYECKAS..

Bapmuanr 2.
1. OTKpBITOM CHCTEMOM HA3BIBAIOT TAKYIO CUCTEMY, KOTOpas:
1) He oOMeHMBaeTCs ¢ OKpYKarollel Cpeloil HU BEIECTBOM, HU SHEPTUEH;
2) oOMEHUBAETCS C OKPYIKAIOIIEH cpeiol U BEIIECTBOM, H SHEPTHUEH;
3) oOMeHHuBaeTCs ¢ OKpY KaIOIIei cpeoit FJHeprueii, HO He 0OMEHUBAETCS BEIIECTBOM;
4) oOMEHHWBaETCs C OKPYKAIOIIEH Cpeiol BEIECTBOM, HO HE OOMEHUBAETCS SHEPTHUCH.
2. K kakoMy THITy TEpMOJAMHAMUYECKUX CUCTEM MPUHAICKUT KMBas KIeTka?
1) OTKpBITON;
2) 3aKpBITOM;
3) W30IUPOBAHHOI;
4) paBHOBECHOM.
3. Kakue nporieccbl Ha3bIBatOT 3K30TEPMUYECKUMU?
1) s kotopeix AH oTpumarensHo;
2) st KoTopbix AG OTpHUIIATENBHO;
3) st koTopeiXx AH MOI0KUTEIBHO;
4) nnst kKoTopbiX AG MOJOKUTENTBHO.
4. Kakyro TepMOIMHAMUYECKYIO (DYHKIIMIO MOYXKHO HCIOJIb30BaTh, YTOOBI MPECKa3aTh BOZMOKHOCTh
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMY B U30JIMPOBAHHON CUCTEME?:
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1) sHTaNBNUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) sHTpoONHIO;
4) NmOTEeHUUATbHYIO SHEPTUIO CUCTEMBI.
5. B n300apHO0-N30TEpPMHUUECKUX YCIOBUAX B CUCTEME CAMOIPOM3BOJIBHO MOTYT OCYIIECTBISATHCS TOJIBKO
TaKHe MPOLECCHl, B pe3yIbTaTe KOTOPbIX dHeprust [ mb6oca?
1) He meHsieTcs;;
2) yBenu4HMBaeTcs;
3) ymeHbLIaeTcs;
4) pocturaetr MakCUMajabHOTO 3HAYEHUSI.
6. BeiOepuTe MaTeMaTH4yecKoe BEIPAKEHUE TEPMOIUHAMUYECKON (DYHKIIMH, HA3bIBAEMOM SHepruen
['uG6ca
1) AS=3Q/T;
2) S=KXInW;
3) Q=AU+ pAV;
4) AG=AH - T-AS.
7. Yxaxute popmMynupoBKy 3akoHa ['ecca:
1) temnoBoii 3¢ (eKT 3aBUCUT TOJILKO OT HAYaJIbHOTO U KOHEYHOI'O COCTOSTHUSI CUCTEMBI U HE
3aBHCHT OT IIyTH NIPOLIECCA;
2) TemnoTa, NOTJIOUIeHHAsI CHCTEMOM MPH MOCTOSHHOM 00beMe paBHA U3MEHEHHIO
BHYTPEHHEHN YHEPIUU;
3) TemnoTa, NOTJIOIIEHHAs] CHCTEMOM MPH MOCTOSHHOM JIaBJICHUU paBHA U3MEHEHUIO
SHTAJIBIINY.
8. Onpenenuth, BOZMOXKHA JTM OMOXUMHUYECKas peaklys INIMKOIN3a:
C6H1206 (aq) > 2C3H603 (aq)
IIPU CTAaHAAPTHBIX YCIOBUSX.
1) Bo3moxkHa, AG < 0;
2) Bo3moxkHa, AG > 0;
3) HeBo3MoxHa, AG > 0;
4) neo3moxHa, AG < 0.

9. Brruuciure 3Hauenne AH o 111 IpOTEKAIOIIEro B OpraHu3Me peakiiy MPEeBPAIEHHs [IIOKO3bI:
CeH1206 ) + O2y — COz(n + HoO (.
Kakas 370 peakuus 5K30TepMHUECcKas UM SHI0TepMUYECcKas..

Bapuanr 3.
1. 3akppITOl cUCTEMOI Ha3bIBAIOT TAKYIO CUCTEMY, KOTOpasi:
1) He oOMEHHMBAETCS C OKPYIKAIOIIECH CPEOi HU BEIIECTBOM, HU DHEPTUCH;
2) oOMeHHBaeTCs ¢ OKpY’KaloIIel Cpesioi U BEIIeCTBOM, U SHEPTHEH;
3) oOMeHMBaeTCs C OKPYIKAIOIIECH Cpesioi SHEeprueii, HO He 0OMEHHBAETCS BEIECTBOM;
4) oOMeHHBaeTCs C OKPY’KaIOIIeH cpesiol BeIeCTBOM, HO He OOMEHUBAETCS SHEPTUCH.
2. K kakoMmy TuIly TEpMOJMHAMUYECKUX CHCTEM MPUHAJICKUT PACTBOP, HAXOMISAIIMHCA B 3amasHHOU
ammyJse?
1) m30IMpPOBAHHOM;
2) OTKpBITOM;
3) 3aKphITOM;
4) cranMoOHapHOM.
3. Ykaxute hopMyIupoBKy 3akoHa [ 'ecca:
1) TeruioBoi 3P PeKT peaky 3aBUCUT TOJIBKO OT HAYAJILHOTO M KOHEUHOT'O COCTOSIHUS
CUCTEMBI M HE 3aBUCHUT OT IyTH pEaKLUu;
2) TeruioTa, NOrJIonaeMas CUCTEMOM MpHU MOCTOSTHHOM 00beMe, paBHA U3MEHEHUIO
BHYTPEHHEHN YHEPTUU CUCTEMBI;
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3) TemnoTa, norjiouiaeMasi CHCTEMOM NP MOCTOSIHHOM JIaBJIEHUH, PABHA U3MEHEHUIO
SHTAJILIIUU CHCTEMBI;
4) TeroBoi 3 (eKT peakuu He 3aBUCUT OT HA4YaJIbHOTO U KOHEYHOT'O COCTOSIHUSL CUCTEMBI,
a 3aBUCHUT OT IIyTH PEAKIIHH.
4. Kakoe ypaBHEHHUE SIBISETCS MATEMAaTUYECKUM BBIPA)KEHHEM BTOPOT'0 3aKOHA TEPMOJANHAMUKH IS
M30JIMPOBAHHBIX CUCTEM:
1) AU=0;
2) AS>Q/T;
3) AS<Q/T;
4) AH=0.
5. Kakue npouecchbl Ha3bIBaOT 3K30TEPMUUECKUMHU
1) nns xotopsix AH oTpunatensHo;
2) nus koTopblX AG OTpULIATENBHO;
3) nns koTopsix AH mosnoxxurensHo;
4) nua kotopelx AG MOJNOKUTEIBHO.
6. 1130XOpHBIMH Ha3bIBAIOTCSA MPOLIECCHI C TOCTOSTHHBIM:
1) naBnenuewm;
2) o0bemMoM;
3) TemmepaTypoii;
4) macce.
7. Ilpu OKMCIEHNH, KAKUX BEIIECTB B YCIIOBHUIX OpraHU3Ma BbLAEISAeTCs O0Jblee KOIUYECTBO TeIlia
1) Genkos;
2) >KHUpOB;
3) yriaeBojoB.
8. Bbiuucnute TerioBoi 3(QEeKT peakuuu IMpH CTAaHAAPTHBIX YCIOBUSX, HUCIOJb3Ys CTaHIapTHHIE
TEIUIOThI CTOPaHUsI BEILIECTB:
C6H1206 ® 2C2H50H (%) +2C02 (r)-
1) —68 xJ1x;
2) +68 kJIx;
3) —76x/lx;
4) +76 x/Ix.

9. BbIUKMCINTE CTAaHAAPTHOE 3HAYEHHE SHEPruH I MOOCa ruapaTayi CHIBOPOTOYHOTO albOyMUHA TP 25
C, st kotoporo AH? = —6,08 kJx/mMomb u AS® = —5,85 JTx/(momns-K).

Bapuanr 4.
1. M3omupoBaHHOI cCTEMOI Ha3bIBAIOT TAKYIO CUCTEMY, KOTOpasi:
1) He oOMEHHMBAETCA C OKPYIKAIOIICH CpeIoil HU BEIIECTBOM, HU SHEPTHEH;
2) oOMeHUBaETCs C OKpY>KalollIei cpefioi U BEIIeCTBOM, U SHEPTHUEH;
3) oOMeHUBaETCS ¢ OKPYIKAIOUICH cpeoii IJHEPTHEH, HO He OOMEHUBAETCS BEIIECTBOM;
4) oOMeHHuBaeTCs C OKpY’KaloIel cpesiol BeIeCTBOM, HO He OOMEHUBAETCS SHEPTUEH.

2. Kakme ¢dopmbel oOMeHa O5HEprueil Mexay CHCTEMOW W OKpYKaloUIeW Cpenoi paccMaTpUBaeT
TepMOJMHAMHUKA: a) TeruioTa; 0) paboTa; B) XMMHUECKas; T) JJIGKTpHUYECKas; J) MeXaHWYecKas,
e)siiepHast U COJTHEYHAs:

1) a, 6;
2) B, T, I, €;
3) a,B, T, 1, ¢
4) a,B, T, 1.
3. Kakoli 3aK0H JIEKUT B OCHOBE PACUETOB KAIOPUMHOCTU MPOLYKTOB MUTAHUS?
1) Banrt-I'odda;
2) T'ecca;
3) CeueHoBa;
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4) Payns.
4. B u301upoBaHHOM cHCTEME CAaMOIIPOU3BOJIBHO MPOTEKAET XUMUYECKask PEaKIHs ¢ 00pa3oBaHUEM
HEKOTOPOT0 KOJIMYECTBA NpoAyKTa. Kak M3MEHSETCs SHTPOIUS TaKOW CUCTEMBI?
1) yBenuuuBaercs;
2) yMeHbLIaeTcs;
3) He u3MeHseTCs;
4) nocturaeT MUHUMAJIBHOTO 3HAYECHMS.
5. Kakue nponecchl Ha3bIBalOT Y3HAOTEPMUUYECKUMU
1) nns xotopsix AH oTpunatensHo;
2) nns koTopblx AG OTpULIATENBHO;
3) st koTopeix AH mosioKuTenbHo;
4) nist KoTopbix AG TOJIOXKHUTETHHO.
6. Kakyto TepMoAMHAMUUECKYIO (DYHKIIMIO MOXHO HCIIOJIb30BaTh Ul MPEeCcKa3aHUsi BO3MOKHOCTH
CaMOIIPOU3BOJILHOTO MPOTEKAHUS MPOIIECCOB B )KUBOM OpraHU3MeE
1) sHTanbOUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) sHTpoOmHIO;
4) cBoboanyto sHepruto [ mboca.
7. DHTaNbNMs peakLUuu - 3TO:
1) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAESAETCS MU MOIJIOIMIAETCS B X0[€ XUMUYECKON
pEaKIMU Ipu U300apHO-U30TEPMHUUYECKUX YCIOBUSAX;
2) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEISETCS MU MOIJIOMIAETCS B X0 XUMUYECKON
peaKLuy Npu U30XOPHO-U30TEPMUUECKHUX YCIOBUX;
3) BenMuMHA, XapaKTepU3yIOLas BO3MOKHOCTh CaMOIPOU3BOJIBHOIO IPOTEKAHUS IPOIecca;
4) BenMuMHA, XapaKTEPU3YIOLAsi MEPY HEYNIOPSAIOUEHHOCTH PACIIONOKEHUS U JBUKCHUS
YacTUI] CUCTEMBI.
8. Beiuucnute cTaHIapTHYIO SHTPONHUIO 00pa30BaHUs TUNENTHIA MIMIII-TIULIKHA.

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

9. Beruucnure AG° peakuuu TuapaTaluy SUYHOro aab0yMuHa pu 25 OC, ecnu 1 3TOTO rpouecca AH?
= 6,58 xJIx/Monb u AS® = 9,5 JI/(Monb-K).

Bapuanr S.
1. IIporeccsl, mpoTeKaroIye Npu MOCTOSHHON TeMIIEpaType, Ha3bIBAIOTCA:
1) u3zobapuuecKkumu;
2) U30TEepMHUYECKUMU;
3) M30XOPUYECKUMU;
4) amuabaTUYCCKUMH.
2. Kakoii 3aK0H OTpaxkaeT CBA3b MEXy pabOTOMN, TEMIOTON U BHYTPEHHEW SHEPTUEii CUCTEMBI?
1) BTOpOIi 3aKOH TEPMOAMHAMUKHY;
2) 3akoH ['ecca;
3) nepBblii 3aKOH TEPMOJIMHAMUKH;
4) 3akon Bant-TI'odda.
3. IIpu oKHMCIEeHUH, KAKUX BELIECTB B YCIOBUSAX OpraHW3Ma BbIJEIsAETCs 0O0JIbIlee KOJIUUECTBO SHEPTUU?
1) GenkoB;
2) KUPOB;
3) yriaeBojoB;
4) yriaeBoJIOB U OEJKOB.
4. KaxoB 3Hak nporecca TasgHus jbjaa npu 263 K?
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1) AG>0;
2) AG<0;
3) AG=0.
5. Kakue cymecTByroT (hopMbl 0OMEHa YHEPTUEH MEXKTY CHCTEMOMN M OKPYKAIOIIEH CPEeION:
1) Temnora;
2) pabora;
3) XxuMu4eckas;
4) MexaHHyecKas;
5) anexTpuueckas.
6. Kakne mapaMeTpsl TEpPMOAMHAMUYECKON CHCTEMBI Ha3bIBAIOT IKCTEHCUBHBIMHU?
1) BenMuMHA KOTOPBIX HE 3aBUCUT OT YKCJIA YACTHUL] B CUCTEME;
2) BelIMYMHA KOTOPBIX 3aBUCHUT OT YMCJIa YACTHI] B CUCTEME;
3) BenMuUMHA KOTOPBIX 3aBUCUT OT arperaTHOro COCTOSIHUS BELIECTBA.
7. Kak usmensiercs sHeprus ['mb0ca mpu MOCTOSHCTBE JAABJIEHUS U TEMIIEpaTyphbl MpPH MPOTEKaHUU
CaMOIIPOM3BOJIBHOTO Ipouecca’?
1) AG>0;
2) AG=0;
3) AG<O.
8. Beruucnute ctannaptHyo sHepruio [ mo6ca 6MoXuMHUUECKOM peakiuy TIMKOIN3a;
C6H1206 (aq) — 2C3H6OH3 (aq)-
1) —161 xx/mMomnb;
2) +161 x/Ix/Moub;
3) +378 k/x/Moub;
4) —378 xx/mMoib.

9. Brruncaure CTaHAAPTHYIO SHTAJIBIINIO PCAKIINH:
CH3C1 () + 02 © C02 () + H20 (%) + HCI ()
HCIIOJIb3YyA TaOJUYHBIE 3HAYECHUS CTaHAAPTHBIX SHTAIBINI O6paBOBaHI/I$I BemecTB. Kakas »3To0
peaKknus 5K30TCPMHUICCKAA UIIN SHAOTCPMHUYCCKAsL.

Bapuanr 6.
1. ITpouiecchl, MpOTEKArOIIUE MPU MOCTOSTHHOM 00beMe, Ha3bIBAIOTCS:
1) nzobapuueckumuy;
2) M30TEpMUYECKUMU;
3) M30XOpUYECKHMU;
4) amuabaTUYECKUMU.
2. [1epBblii 3aKOH TEPMOAMHAMUKH OTPAXKAET CBSI3b MEXKY:
1) paboToH, Tena0TON U BHYTPEHHEN YHEPTHUEH;
2) cBoOomHOM ’Hepruel [ mb0ca, YHTAIBIKMEH W SHTPOMEH CUCTEMBI,
3) paboToil U TETIOTOM CUCTEMBI;
4) paboToii U BHYTPEHHEH SHEPTUEH.
3. CaMonpoU3BOJILHBIM HA3bIBAETCS TIPOLIECC, KOTOPBIM:
1) ocymecTtBasieTcs: 0€3 MOMOIIYU KaTalu3aTopa;
2) COMpOBOKIAETCS BHIJCICH HEM TEIUIOTHI;
3) ocymectBusieTcs 6e3 3aTpaThl SHEPTUU U3BHE;
4) mpotekaet OBICTPO.
4. Kakoe ypaBHEHUE SBISETCS MATEMAaTUYECKUM BBIPAXKEHHEM BTOPOTO 3aKOHA TEPMOJAUHAMUKHU IS
M30JIMPOBAaHHBIX CUCTEM
1) AU=0;
2) AS>Q/T;
3) AS<Q/T;
4) AH=0.
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5. TernoBoii 3¢ ekt peakuu, MpoTeKaroIIe MPH MOCTOSHHOM 00beMe — 3TO U3MEHEHHE:
1) sHranbnuy;
2) BHYTpEHHEH dHEpruu;
3) sHTpONUU;
4) sueprun ['ub6ca.
6. UTo Ha3bIBatOT BHYTPEHHEN SHEPTUEH CUCTEMBI:
1) »HEpruro XMMHUYECKOU CBSI3H;
2) cyMMy BCE€X BHUJOB 3HEPTUU YaCTULl CUCTEMBI;
3) KHMHETHYECKYIO SHEPTHUIO CUCTEMBIL;
4) MOTEeHIUATLHYIO YHEPTHUIO.
7. Kakue napameTpbl TEPMOJIMHAMUYECKON CHCTEMBI Ha3bIBAIOT UHTEHCUBHBIMU?
1) BenMuYMHA KOTOPHIX HE 3aBUCUT OT YKCJIA YaCTHUI[ B CUCTEME;
2) BeNMUYMHA KOTOPBIX 3aBUCHUT OT YMCJIA YACTHI] B CUCTEME;
3) BelIMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOro COCTOSIHUS BEIIECTBA.
8. Paccuuraiite TeroBoii 3pGeKT peakIiu Mo CTaHIapTHBIM TEIJI0TaM 00pa30BaHuUs:
C2H2 ) + 5/202 = 2C02 () + HzO (%)-

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

4) +452,5 kUK.

9. BBIUKCIHTE CTAHIAPTHYIO SHTAIBIINIO XEMOCHHTE3A, IPOTEKAIOIIETO B aBTOTPOMHBIX OaKTEPUAX
Thiobacillus denitrificans:
KNO3 15y + Sy + CagCO3 1y — KoSO4 sy + CaSO4 sy + COs )y + No ().

Bapuanr 7.
1. ITpoueccsl, npoTeKaroUIUe IpU MOCTOSTHHOM JIABJICHUH, Ha3bIBAIOTCS
1) u3zobapuyeckumu;
2) M30TEpMUYECKUMU;
3) M30XOPUYECKHUMU;
4) amuabaTUYCCKUMH.
2. Kakoe ypaBHeHHE SBISETCS MAaTEMAaTUYECKUM BBIPOKEHHEM 1-TO 3aKOHAa TEPMOJIWHAMUKHU ISt
M30JIMPOBAHHBIX CUCTEM:
1) AU=0;
2) AU=Q+PAV;
3) AG = AH-TAS.
3. DHTpONMs peakuu — ITO:
1) KOTMYECTBO TEIUIOTHI, KOTOPOE BBIACIISICTCS MU MOTJIOMIACTCS B XOJ€ XUMHUECKOM
peaxkiuu npu u300apHO-U30TEPMUUYECKUX YCIOBUSAX;
2) KOJUYECTBO TEIUIOTHI, KOTOPOE BHIACISIECTCS WU MOTJIOMIACTCS B XOJ€ XUMHUECKOM
peakiuu Ipu U30XOPHO-U30TEPMUUECKUX YCIOBUSX;
3) BenuMuMHA, XapaKTepU3YIOIIasi BO3MOKHOCTh CAMOIIPOU3BOJILHOTO TPOTEKAHUS MIPOIIeCCa;
4) BenMYMHA, XapaKTEPU3YIOIIas MEPY HEYIOPSIOUEHHOCTH PACTIONOXKEHHS U TBUKCHUS
YaCTHI] CUCTEMBI.
4. OyHKIUSIMU COCTOSIHHSI TEPMOIUHAMHYECKON CUCTEMbI Ha3bIBAIOT TAKHE BEIMYHHBI, KOTOPHIE:
1) 3aBUCAT TOJIBKO OT HAYAIBHOT'O U KOHEUYHOTO COCTOSIHHSI CUCTEMBI,
2) 3aBUCAT OT MyTH IPOLIECCa;
3) 3aBUCAT TOJIBKO OT HAYAJIILHOT'O COCTOSTHUSI CUCTEMBI.
5. M301upoBaHHON CUCTEMOM HA3bIBAIOT TAKYIO CUCTEMY, KOTOpas
1) He oOMEHHMBaETCS C OKPYIKAIOIICH CpeIoil HU BEIIECTBOM, HU SHEPTHEH;
2) oOMEHHMBAETCS C OKPYIKAIOIICH CPEIO U BEIIECTBOM, U YHEPTUCH;
3) oOMeHUWBAETCS ¢ OKPYIKAIOIICH cpeoii IJHEPTHEe, HO He OOMEHUBAETCS BEIIECTBOM;
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4) oOMeHHBaeTCs C OKPY’KaIOIIEH Cpeiol BEIECTBOM, HO HE OOMEHUBAETCS SHEPTUCH.
6. Yxaxute popMynupoBKy 3akoHa ['ecca
1) TeruioBoi AP PEeKT peaku 3aBUCUT TOJBKO OT HAYAJIbHOTO M KOHEUHOT'O COCTOSIHUS
CUCTEMBI M HE 3aBUCHUT OT IyTH pEaKLIUu;
2) TeruioTa, NOIJIoIaeMas CUCTEMOM MPHU MOCTOSIHHOM 00beMe, paBHA U3MEHEHUIO
BHYTpPEHHEH SHEPTUU CUCTEMBIL;
3) TemnoTa, norjiouiaeMasi CHCTEMOM NP MOCTOSIHHOM JIaBJIEHUH, pPAaBHA U3MEHEHUIO
SHTAJILIIUU CHUCTEMBI;
4) TeroBoil 3¢ (eKT peakuu He 3aBUCUT OT HA4YaJIbHOTO U KOHEYHOTI'O COCTOSIHUSL CUCTEMBI,
a 3aBUCHUT OT IIyTH PEAKIIH.
7. B KakoM U3 CIEeIYIONUUX CIIy4aeB peaklus BO3MOXKHA MPH JIFOOBIX TeMIepaTypax
1) AH<0; AS>0;
2) AH <0; AS<O0;
3) AH> 0; AS> 0;
4) AH=0; AS=0.
8. Boruncnute crangapTHyto 3Hepruto ['m66ca temnoBoil nenatypanuu tpuncutHa npu t = 50°C; AH® =
+283 xx/monb; ASO = +288 JIx/(monb-K)
1) +190 xJIx;
2) 92741 x/Ix;
3) —14117 x/Ix;
4) +14117x/Ix.

9. Brruucaure CTAaHAAPTHYIO SHTPOIIUIO PCAKIIUU:
C2H4 () + HQO (%) Aand C2H5OH (%)+

Bapuanr 8.
1. Kakue napameTpbl TEpMOIMHAMUYECKON CHCTEMbI Ha3bIBAIOT SIKCTEHCUBHBIMU?
1) BenMuMHA KOTOPBIX HE 3aBHCHUT OT YUCJIA YACTUIL B CUCTEME;
2) BenUYMHA KOTOPBIX 3aBHCUT OT YMCIIAa YACTHIl B CUCTEME;
3) BenMYMHA KOTOPBIX 3aBHCHUT OT arperaTHOTO COCTOSIHHS CUCTEMBI;
4) BenMYMHA KOTOPBIX 3aBUCHUT OT BPEMEHH.
2. Kakoe ypaBHeHHE SBISETCS MaTEeMaTHYECKUM BBIpRKEHHEM |-ro 3aKOHAa TEPMOJWHAMHKH IS
3aKPBITBIX CUCTEM:
1) AU=0;
2) A U=Q+PAV;
3) AG = AH-TAS;
4) AS>0.
3. B KakOM COOTHOIIIEHUH HAXOISATCS SHTPOIIMU TPEX arperaTHBIX COCTOSTHAN OJTHOTO BEIECTBA: rasa,
AKHUJIKOCTH, TBEPOro Teja
1) S>Seo>Seam);
2) San>Seo>Se;
3) Se>Sw>Sawy
4) arperaTHOe COCTOSIHME HE BJIUSET Ha 3HAUEHHE SHTPOIIUH.
4. Yto n3ydaeT XMMHUYECKasi TEPMOAMHAMUKA
1) ckopocTH mpOTEeKaHHUs XMMUYECKUX MPEBPAICHUN U MEXaHU3MBbl ATUX MPEBPAILCHUH;
2) SHEpreTHYECKUE XapaKTEPUCTHKN (PHU3MUECKUX U XUMHUECKUX MPOIECCOB M CIOCOOHOCTh
XMMHUYECKUX CUCTEM BBIIOIHATH HOJIE3HYIO PaboTy;
3) ycnoBHsI CMELIEHUS] XUMUYECKOTO PAaBHOBECHS;
4) BIMsAHUE KaTaIU3aTOPOB Ha CKOPOCTh OMOXUMHUUYECKUX MTPOLIECCOB.
5. Ilpomueccel, MpOTEKaIOIIHE MPHU MOCTOSTHHOW TEMIIEPaType, Ha3bIBAIOTCS
1) u3obapuuecKumMu;
2) M30TEpPMUYECKUMU;
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3) M30XOPUUYECKUMU;
4) amnabaTUYCCKUMH.
6. B n3011poBaHHON CUCTEME BCE CAMOIPOM3BOJIBHBIE MPOLIECCH] IPOTEKAIOT B CTOPOHY YBEIUYEHUS
6ecniopsinka. Kak npu 3ToM U3MeHseTCsl SHTPONHUS
1) He uzMmeHsiercs;
2) yBenu4HuBaeTcs;
3) yMmeHbLIaeTcs;
4) cHaudana yBeTMYMBAETCs, a 3aTEM YMEHbIIAEeTCS.
7. B KakoM U3 CIEIYIONUUX CIIy4aeB peakiys BO3MOXKHA MPH JIFOOBIX TeMIepaTypax
1) AH<0; AS>0;
2) AH <0; AS<0;
3) AH> 0; AS> 0;
4) AH=0; AS=0.
8. Bbiaenenuem WM TMOIVIOIIEHHWEM TeEMJa COMPOBOXKAAETCA PEAKIHS KaTaIUTUYECKOTO OKHCICHUS
ATaHOJa B IPUCYTCTBUU KaTalas3bl:
C2H5OH (%) + H202 x) < CH3COH () + 2H20 (>|<)?
1) AH® (g = 1272, peaxuus S5HI0TEpMHUYECKAS;
2) AH® (pyum) = —272, peaknus 5K30TEpMUYECKAS;
3) AH® (p-um) = —12, peakuus S5HI0TEpMHUYECKAS;
4) AH® (p.yuwy = + 12, peaxkuns 5K30TepMUYECKast.

9. Bpruucante craHAapTHOE U3MEHEHUe dHeprun ['nb0ca KaTaIuTHYECKOro OKUCIICHHSI 3TaHOJIa B

MMPUCYTCTBUH KaTaJIa3bl:
H202 (%) + C2H5OH x) CH3COH(I—) + HQO (%)+

Bapuanr 9.
1. Kakue napameTpsl TEpMOAMHAMUYECKON CUCTEMBI Ha3bIBaIOT HHTEHCUBHBIMU?
1) BenMuMHA KOTOPBIX HE 3aBUCHUT OT YUCJIA YACTUILL B CUCTEME;
2) BeNMUYMHA KOTOPBIX 3aBUCHUT OT YMCJIA YACTHI] B CUCTEME;
3) BenMUYMHA KOTOPBIX 3aBUCHUT OT arperaTHOro COCTOSHUS;
4) BeaMuYMHA KOTOPBIX 3aBUCUT OT BPEMEHH.
2. TerutoBoit 3(h(eKT peaknuu, MPOTEKAIOIICH MPU MTOCTOSTHHOM 00bheMe, Ha3bIBACTCS M3MECHECHUEM:
1) sHTanbnuy;
2) BHYTpEHHE sHepruu;
3) sHTponuy;
4) cBoOoaHo sHeprun ['udoca.
3. Kakue u3 crneayromux yTBepKIeHUH BEpHBI ISl peakiMii, MPOTEKAIOUINX B CTAHAAPTHBIX YCIOBUAX?
1) sHIOTEpMUYECKUE pEAKIIUK HE MOTYT IPOTEKATh CAMOIIPOU3BOJIBLHO;
2) SHAOTEpPMHUYECKHE PEaKLUi MOTYT, IPOTEKATh IPHU JT0CTaTOYHO HU3KUX TEMIIEpaTypax;
3) PHIOTEpPMUYECKHE pEaKLIUK MOTYT IIPOTEKATh MIPHU BBICOKUX TeMIIEparypax, eciau AS>0;
4) >HIOTEpPMUYECKHE PEAKLIMU MOTYT IPOTEKaTh P BHICOKUX TeMmmepaTypax, ecinu AS<O0.
4. Kaxoii 3aK0H OTpa)kaeT CBsI3b MEXJly paOOTOM, TEINIOTOW U BHYTPEHHEHN dHEpruei CUCTeMbl
1) BTOpOIi 3aKOH TEPMOAMHAMUKHY;
2) 3akoH ['ecca;
3) nepBblil 3aKOH TEPMOJIMHAMUKH;
4) 3akon Bant-TI'odda.
5. Camorpou3BOJIbHBIN XapakTep Mpolecca Jy4dllle ONpeesaTh yTeM OLIEHKU
1) sHTpONMY;
2) cBoOomHOM ’Heprun ['mb0ca;
3) SHTAIBNNH;
4) Temmeparypsl.
6. M3011poBaHHOMN Ha3bIBAIOT TAKYIO CUCTEMY, KOTOpas
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1) He 0OMEHMBAETCs ¢ OKpPY’KaIOLIeH Cpe/Ioi HU BEIIECTBOM, HU SHEPTHEH;
2) oOMEHHMBAETCS C OKPYIKAIOIICH CPeION U SHEPTHEH, U BEIIECTBOM;
3) oOMeHuBaeTcs ¢ OKpYXKarollei cpeioil sHepruel, Ho He 0OMEHHMBAETCS BEILIECTBOM.
7. K xakoMy THIy TEpMOAMHAMUYECKHUX CUCTEM IIPUHAJICKUT JKHUBAsI KIIETKA:
1) orkpeiToi;
2) 3aKpbITOMH;
3) M30JIMPOBAHHOM;
4) paBHOBECHOM.
8. Onpenenuth, BO3MOXKHA JIM OMOXUMHUYECKAsl PEAKLUs TIIMKOJIM3a:
CsH1206 ag) > 2C3H6O3 (ag)
IIPU CTaHJAAPTHBIX YCIOBUSX.
1) Bo3moxkHa, AG < 0;
2) Bo3MoxHa, AG > 0;
3) meBo3moxkHa, AG > 0;
4) neBo3MmoxHa, AG <0.

9. BhluMCIuTE CTAaHIAPTHOE 3HaYeHUe dSHepruu I'nb6ca rumparanuu P-nakrornodymuna npu 25°C, ns
xotoporo AH® = —6,75 xJ[x/momnb u AS® = —9,74 JTx/(Monb-K).

Bapmuanr 10.
1. yHKUMAMU COCTOSHUS TEPMOIUHAMUYECKOM CUCTEMBI HA3bIBAIOT TAKUE BEIMYUHBI, KOTOPBIE:
1) 3aBHCAT TOJBKO OT HAYAIBHOTO W KOHEYHOTO COCTOSIHUSI CHCTEMBI;
2) 3aBUCAT OT IIyTH IIPOLIECCA;
3) 3aBUCAT TOJBKO OT HAYAJILHOT'O COCTOSIHUSI CHCTEMBI;
4) 3aBUCST TOJBKO OT KOHEUHOT'O COCTOSIHUS CUCTEMBI.
2. DHTaNbNMs peakluuu — 3TO:
1) KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIJACNISETCS WJIM IOIJIOIMIAETCS B XOJ€ XMMHUYECKOH
peaxiuy npu N300apHO.-U30TEPMHUYECKIX YCIOBHUSX;
2) KOJHMYECTBO TEIUIOTHI, KOTOPOE BBIJEJAETCS WJIM IOIJIOMIAETCS B XOJ€ XMMHUYECKOH
peaKIyy Ipu N30XOPHO-U30TEPMUIECKHIX YCIOBUSIX;
3) BenMuMHA, XapaKTepU3YIOIIas BO3MOKHOCTh CAMOMIPON3BOIBHOTO IPOTEKAHUS TIPOIIECCa;
4) BenWuYWHA, XapaKTEepPHU3YIOLIas MeEpy HEYMOPSIOYCHHOCTH PACIIONIOKEHUS W JIBUIKCHUS
YaCTUIl CUCTEMBI.
3. DK32proHNYECKUE PEAKIH B OPraHu3Me MPOTEKAIOT CAMOTIPOU3BOJIBHO, TaK KaK:
1) AG pearam > 0;
2) AG peakuun < 09
3) AG peaam = 0;
4) AG peaxun = 0.
4. OTKpBITON CHCTEMOI Ha3bIBAIOT TAKYIO CUCTEMY, KOTOpas:
1) He oOMEHHMBaAETCA C OKPYIKAIOIICH CpeIoil HU BEIIECTBOM, HU SHEPTHEH;
2) oOMeHUBaETCs C OKPY>KalolIeil cpefioi U BEIIECTBOM, U SHEPTHUEH;
3) oOMeHUBaETCS ¢ OKPYIKAIOUICH cpeioii FJHEPTHE, HO HE OOMEHUBAETCS BEIIECTBOM;
4) oOMeHHUBaeTCs C OKpY’KaloIel cpesioi BeIeCTBOM, HO He OOMEHUBAETCS SHEPTUEH.
5. Kakoe ypaBHEHHE SIBISETCS MATEMAaTHUYECKUM BBIPAKEHHEM 2-TO 3aKOHA TEPMOJUHAMUKA TSI
U30JIMPOBAHHBIX CUCTEM:
1) AH=0;
2) A So6p-: Qo6p./T;
3) AS>0.
6. B kakoM COOTHOIIIEHNU HAaXOASTCS SHTPOIUH TPEX arperaTHhIX COCTOSIHUN OJTHOTO BEIIeCTBA: Ta3a,
KHUJIKOCTH, TBEPAOTO TejIa
1) Sw>Seo>Sem;
2) Sany>Se>Swy
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3) S9>Sa>Semy;
4) arperaTHoe COCTOSIHME HE BJIMSIET Ha 3HaYCHHE SHTPOIHUH.
7. IIpoueccel, IpoTEKaOLUE NPU OCTOSTHHON TEMIIEPAType, Ha3bIBAKOTCS:
1) uzobapuueckumu;
2) M30TEpMUYECKUMU;
3) M30XOpUUYECKUMU;
4) amuabaTUYCCKUMH.
8. Boruncnurte TemnoBoil 3(@eKkT peakuuu NpU CTAHJAPTHBIX YCJIOBUSX, MCIONB3Yysl CTaHIapTHBIE
TEIUIOTHI CrOPaHMsI BEILIECTB!
C6H1206 ® 2C2H5OH (%) +2C02 (r)-
1) —68 x/Ix;
2) +68 x/Ix;
3) —76x/1x;
4) +76 xIx.

9. Ilpu B3aUMOEHCTBUH Ta3000pa3HBIX CEPOBOIOPO/IA U AUOKCHIA yTiIepoaa 00pa3yoTCs Tapbl BOABI U
cepoyrinepon CS, (. Hamummre TepMOXMMHYECKOE ypaBHEHHME O3TOM peaKLUH, BBIYMCIUB €€
TETIOBOM 3(PeKT..

Bapmuanr 11.
1. Kakue Benu4uHbI ABIAIOTCS (PYHKIUSAMHM COCTOSIHUSL CUCTEMBI: a) BHYTPEHHSS Heprus; 0) padora; B)
TEIUIOTA; T') SHTAJIBIUS; /1) SHTPOIIUSL.
1) a,r,
2) 0, B;
3) BCE BEJIIMYUHBL;
4) a, 0,B,T.
2. TennoBoii 3¢ et peakuu, MpoTeKaroIel NPH MOCTOSTHHOM 00beMe, HAa3bIBACTCSl U3MEHEHUEM:
1) sHTanmBIUY;
2) BHYTpPEHHEH dHEpruu;
3) sHTpoNUU;
4) coboanoi sHeprun ['n66ca.
3. DHIPPTOHUYECKUE PEaKIMK B OpraHu3Me TpeOyIOT M0IBO/Ia DHEPTUH, TaK KaK:
1) AG pesau > 0
2) AG peakuuu < 09
3) AG peaaum = 0;
4) AG peasaum < 0.
4. Yto n3yyaeT XMMHUYECKasi TEPMOANHAMUKA
1) cKOpOCTH NMPOTEKaHMSI XUMUYECKUX MPEBPALICHUN U MEXaHU3MbI ATHX IIPEBPAILCHUI;
2) SHepreTUYecKHe XapaKTepPUCTUKH (PU3NYECKUX U XMMUYECKHX MPOLIECCOB U CIIOCOOHOCTD
XUMHUYECKHX CUCTEM BBIIIOJHSATH MOJIE3HYIO paboTy;
3) yclOBUS CMEIIEHUS! XUMHUYECKOTO paBHOBECHS;
4) BIMSHUE KaTAJIU3aTOPOB HA CKOPOCTH OMOXUMHUYECKUX MTPOIECCOB.
5. Ilpoueccel, mpoTeKarolye MpyU NOCTOSHHON JaBI€HUH, Ha3bIBAIOTCS
1) u3zobapuueckumy;
2) U30TEepMHUYECKUMU;
3) U30XOPUUYECKUMU;
4) amuabaTUYCCKUMH.
6. Kakue npoiiecchl Ha3bIBAIOT 3K30TEPMUUECKUMHU
1) s kotopeix AH orpuniarensHo;
2) nist KoTopbix AG OTpHIIATENIBHO;
3) st koTopeix AH 10JI0KUTENBHO;
4) nist KoTopbiX AG MOJOKUTEIHHO.
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7. B M301MpOBaHHON cHCTEME BCE CaMOIIPOU3BOJIBHBIE NPOLIECCHI MPOTEKAIOT B CTOPOHY YBEJIWYECHMUS
Oecriopsiika. Kak npu 3ToM U3MeHseTCsl SHTPONHUS
1) He uzmeHsercs;
2) yBenu4HuBaeTcs;
3) ymeHbLIaeTcs;
4) cHaudana yBeIMYMBAETCS, a 3aTEM YMEHBIIIAETCS;
5) cHayalila yMEHBILIAETCs, a 3aTEM yBEIMYUBAECTCSI.
8. BoruncnuTe cTaHIapTHYIO SHTPOIHIO 00pa30BaHuUs AUMENTHIA TITUIUI-TIUINHA.

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

9. Ha ocHoBe 3HaU€HUI CTaHIAPTHBIX TEIUIOT 0OPAa30BaHUS BELLIECTB BBIUYUCIUTE TEIIOBOM 3 ekt
peaxkuu:
F€203 (x) +CO T — Fe (x) + C02 )+

Bapmuanr 12.
1. Kakue u3 cnenyronmx CBOWCTB SBISAIOTCS MHTEHCUBHBIMM: a) IUIOTHOCTb; O) JaBJeHHE; B) Macca; I)
TEMIIEpATypa; 1) SHTANBIHNS; €) 00BEM
1) a,0,1;
2) a, n,¢;
3) 0,B,T,¢;
4) a, B, 1.
2. XuMu4eckue Mpoueccsl, MpH NPOTEKAHUN KOTOPBIX MPOUCXOAUT YMEHBUICHUE SHTAJIBIIUN CUCTEMBI U
BO BHEIIIHIOIO CPEJY BbIAEISETCS TEIJI0Ta, Ha3bIBAIOTC:
1) »HAOTEpPMUYECKUMU;
2) 3K30TEepPMUYECKUMU;
3) BK3’PrOHOMHYECKUMU;
4) SHAPPTOHUYECKUMH.
3. ITpu rugponuze modoro nentuga AH < 0, AS > 0, Gyaert au JaHHBIH Ipoliecc NpoTeKaTh
CaMOIIPOU3BOJIbHO?
1) Oyzer, Tak kak AG > 0;
2) ne Oyner, Tak kak AG > 0;
3) Oyazer, Tak kak AG < 0;
4) ne Oyger, Tak kak AG <0.
4. TernoBoii 3¢h(ekT peakunu, MpOTeKaroIIel Mpu MOCTOSHHOM JIaBJI€HUU — 3TO U3MEHEHHE:
1) sHTanmBIUY;
2) BHYTpEHHEH sHepruu;
3) BHTpONHUHU.
5. B xakoM U3 ClIeayoNuX CIIy4yaeB peakiys BO3MOXKHA IPH JHOObIX Temreparypax?
1) AH <0;AS>0;
2) AH <0; AS<O0;
3) AH >0; AS >0.
6. DK30TepMUYECKUMU HA3bIBAIOTCS MPOLECCHI, JIs1 KOTOPBIX:
1) AH >0;
2) AH <0;
3) AG<O0;
4) A G>0.
7. B u301uMpoBaHHOM CHCTEME CaMOMPOW3BOJIBHO IMPOTEKAET XUMHUYECKas peakiusi ¢ 0O0pa3oBaHUEM
HEKOTOPOro KOJIMYecTBa NpoaykTa. Kak n3aMeHUTCs SHTPOIUS TAKOH CUCTEMBI:
1) yBenuuuBaercs;
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2)
3)

YMCHbBIIACTCA,
HE U3MCHSCTCA.

8. Bomanciure CTAaHAAPTHYIO SHCPIrUto I'u66ca OnoXMMUYECKOM PCaKuu IJIMKOJIN3a:

1)
2)
3)
4)

C6H1206 (aq) — 2C3H6OH3 (aq)-
—161 x/[x/Moub;
+161 xJ[>x/mMomb;
+378 xJI>x/MoIb;
—378 kJIx/MOb.

9. 8. Paccuuraiite 3HaueHust AS®9g XUMUUECKON pPEAKIIMH:
98

HCl) + Oy — Cly + HaO

Bapuanr 13.

1. Kakue u3 cieayronmx CBONCTB SBJSIOTCS AKCTEHCUBHBIMU: @) TUIOTHOCTh; 0) JaBjIeHUE; B) Macca: T)
TeMIIepaTypa; 1) SHTAIbNUS; €) 00bem?

1)
2)
3)
4)

B, I, €
a, 0,1
0,B,T,€;
a, B, I.

2. IIpy Kakux yCIIOBUSAX U3MEHEHHUE DHTAJIBIINN PABHO TEIUIOTE, OJIy4a€MOU CUCTEMOM U3 OKpYXKarolen

cpenabl?
1)
2)
3)
4)

IIPU TIOCTOSIHHOM 00bEME;

[IPU NOCTOSIHHOW TeMIlepaType;
IIpU IMMOCTOAHHOM IOAaBJICHUU;
HU NIPH KaKHUX.

3. KaHOprIHOCTBIO MUTATCIIbHBIX BECIICCTB HA3bIBACTCA SOHCPTHA:

BbIIeTIsSieMas IPU MTOJTHOM OKUCJICHHH | T TUTaTEeNbHBIX BEIIECTB;
BbLACTIACMAl IIPU MMOJITHOM OKHCJIICHUN 1 MoJIb IUTATEILHBIX BCIIIECTB,
HeoOxoauMast AJisl TOJTHOTO OKUCICHUH | T MUTaTEeNbHBIX BEIIECTB;
HCO6XOI[I/IMa$I JJIs1 TIOJTHOT'O OKHUCJIICHUU 1 MoB IUTATENBLHBIX BCIIICCTB.
MPOTEKAOIIKE TIPU MTOCTOSHHOM JIaBJICHUH, HA3bIBAIOTCS
M300apUIECKUMU;

M30TEPMUYECKUMHU;

M30XOPUYCCKIMH;

anabaTUIeCKUMHU.

5. Kakue nporeccsl Ha3bIBatOT IHAOTEPMUIECKUMHU

1)
2)
3)
4)

U1 KoTopeix AH otpunarensHo;
U1t KOTOPBIX AG OTpUIIATENBHO;
JUT KOTOPBhIX AH MOJIOXKUATENRHO;
JUTs1 KOTOPBIX AG TIOJIORKUTEIBHO.

6. Kakne MMpOoICCChl HA3bIBAKOT 3K33PIrOHUYCCKHUMHA

1)

AH<0;

2) AG< 0;

3)
4)

AH > 0;
AG> 0.

7. Kakyio TepMOAMHAMHYECKYIO (YHKIIMIO MOXHO HCIOJB30BaTh ISl MPEACKA3aHUS BO3MOKHOCTH
MIPOTEKaHUsI CAMOIIPOU3BOJIBHOTO MPOLECCA B U30JUPOBAHHOM CUCTEME:

1)
2)
3)

SHTAJBIIHUIO;
BHYTPEHHIOIO SHEPTHUIO;
SHTPOIIHUIO.

8. Paccuwnraiite TemnoBoii 3¢ (eKT peakiuu Mo CTaHAapTHBIM TEIIOTaM 00pa30BaHUs:

Csz ) + 5/202 T~ 2C02 ) + HzO (%)+
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1) —452,5 xJIx;
2) —1300x/Ix;
3) —846 xJIx;
4) +452,5 xJIx.

9. Paccuuraiite 3HaueHUS AG%9g PEAKIIMN U YCTAHOBHUTE, B KAKOM HAIIPaBJIEHUH OHO MPOTEKAET
CaMOIIPOU3BOJIBHO B CTaHJIAPTHBIX yclioBUAx mpu 298 K:
N2 ) + 02 = 2N20 (r)-

Bapmuanr 14.
1. IIpn KakuxX yclIOBHSX M3MEHEHHE BHYTPEHHEW SHEPIUU PaBHO TEIUIOTE, MOJTy4aeMOM CHUCTeMOH u3
OKPY’KaIOIIeH cpenl?
1) mpu MoCTOsITHHOM 00BeEME;
2) TIpu TIOCTOSIHHOM TeMIIepaType;
3) 1pu NOCTOSIHHOM JaBJICHUU;
4) HU NpU KaKHX.
2. TernoBoii 3¢ dexT peakuu, MPOTEKarOIIEeH PH MOCTOSTHHOM: JIaBJICHUH, Ha3bIBACTCS U3MEHEHUEM
1) BHyTpeHHell sHepruu;
2) HU OJHO U3 MPEAbIAYIIUX ONpPEIEICHUN HEBEPHO;
3) sHTANBINH;
4) sHTpONMH.
3. Jlns mpouecca porocuHTe3a — 00pa30BaHME TITIOKO3BI U3 YIIIEKUCIOro ra3a u Boasl, AH > 0 u AS <0.
Mo3keT a1 JaHHBIH Mpolecc NPOTeKaTh CAaMOIPOU3BOILHO?
1) mpolecc HeOCyIEeCTBUM TIPH JIFOOBIX TeMIIepaTypax;
2) mpolecc OCyIIECTBUM MPH JIFOObIX TEMIIEpaTypax;
3) mporecc OCyIECTBUM MPHU BBICOKUX TeMIIepaTypax;
4) mpouecc OCyIIECTBUM IPU HU3KUX TeMIIepaTypax.
4. 3aKpbITOM cHCTEMOM Ha3bIBAIOT TAKyIO CUCTEMY, KOTOPast
1) He oOMeHMBaETCs ¢ OKpY’KaloLIel Cpesjoi HU BEIIECTBOM, HU SHEPIHEH;
2) oOMEHHMBAETCS C OKPY’KAIOIIEH CpesIoi U BEIIECTBOM, U YHEPTUEH;
3) oOMeHuBaeTcs ¢ OKpy XKarollei cpeioil sHeprueit, Ho He 0OOMEHHMBAETCS BEILIECTBOM;
4) oOMeHWBaEeTCs C OKPYKAIOIIEH Cpeioi BEMIECTBOM, HO HE OOMEHUBAETCS SHEPTHUCH.
5. Camonpou3BOIBHBIM Ha3bIBAETCS MPOIIECC, KOTOPBIN
1) ocymectBisieTcs 0€3 MOMOIIY KaTalu3aTopa;
2) CONpOBOXAAETCS BbIACTICHHUEM TEILIOTHI,
3) ocymecTBiseTcs 0e3 3aTpaThl YHEPTUU U3BHE;
4) mpoTekaeT ObICTPO.
6. 130TepMHUYeCKIMH HA3bIBAIOTCS TIPOIIECCHI C TIOCTOSTHHBIM:
1) naBneHueMm;
2) obbemoM;
3) TemmepaTypoii.
7. DHAEPrOHUYECKIMH HA3bIBAIOTCS PEAKIINH:
1) mpoTekaromye caMOIpOU3BOIbHO;
2) He NpOTEKaIoUINe CaMOIPOU3BOJIBHO - BHIHYK/ICHHbIE.
8. Boruncnute crangaptHyto sHepruro ['m66ca TernoBoil nenatypanuu tpurncuna npu t = 50°C; AH® =
+283 x/[x/mMonb; ASO = +288 Jx/(Moib-K)
1) +190 x/Ix;
2) 92741 x/Ix;
3) —14117 x/Ix;
4) +14117x/Ix.

9. Berunciure 3HaueHue AS%oq 18 peakimu:
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NH4C1 (x) + NaOH ® NaCl () + Hzo () + NH3 (r)-

Pa3nen 4. PapHoBecHsi B pacTBOpPax 3JIEKTPOJIUTOB

CamocrosiTe1bHAs ayAuTOPHas padora o0y4yaromerocst Ne 5
Tema: PaBHoBecHs B pacTBOpPaXx 3J1€KTPOJIHTOB
Bapuanr 1.

1. OCHOBONOJIOKHUKN IPOTOJUTHYECKON TEOPUHU:
1) JeGait n X1oKKenb;
2) Jlbtouc u [lupcon;
3) Appenuyc;
4) bpeuncren u Jloypu.
2. CreneHb AMCCOLMAIIMY 3aBUCUT OT: 1) IPUPOIBI AJEKTPOJINTA; 2) MPUPOIBI pACTBOPUTEINS; 3)
TEMIIEPATYPBI; 4) KOHLIEHTPALUH JIEKTPOJIUTA.
1) 1,2,4;
2) 1,2,3;
3) 3,4;
4) 1,2,3,4.
3. HeoOxoaumoe yciioBUE CyLIECTBOBAHUS FE€TEPOr€HHOT0 PaBHOBECHSL:
1) HeHachIIEHHBIN PACTBOP COMPHUKACAETCS C TBEPAOH (pa30il TaHHOTO IEKTPOIINTA;
2) HachILICHHBIN PacTBOP COMPUKACAETCS C TBEPAOH (pa3oii JaHHOTO AIIEKTPOJINTA;
3) mepechlleHHbII pacTBOP CONPHUKACAETCS ¢ TBEPAoH (a30il JAHHOTO IEKTPOIIHTA.

4. Hanummre ypaBHeHHE THAPOIIU3a (B MOJIEKYJIIPHOM U MOHHOU (opme) OpoMua IMHKA. YKaXHUTe
IPOTEOTUTHYECKHE Maphl CONPSKEHHBIX KUCIOT U ocHOBaHu# U Beiunciute pH 0,026 M pactBopa
atoii conu (pK, = 7,69).

5. Beraucnute pH pactBopa xioproBaTrcToi kuciaotsl (HCIO) ¢ monsiproit konnieHTpanmeit 0,1 Mois/m.

6. Onpenenure, BbINAAACT JIU OCAIOK MOCIIE CIMBaHUs paBHbIX 00beMoB 0,005 M pacTBOpoB XjopHia
martust 1 propuaa Hatpust (Kpp (LiF) = 1,5-1073)?

Bapuanr 2.
1. AMdonuThI — 3T0: a) JOHOPHI IPOTOHOB; 0) AKIIENTOPHI IPOTOHOB; B) JOHOPHI THAPOKCHU HOHOB; T)
aKIEeTTOPHI THIPOKCHI HOHOB.
1) a, 6;
2) a, 1
3) o,
4) 0,B.
2. CreneHb AUCCOIMAIIMU B PACTBOPAX AJIEKTPOIUTOB — ATO OTHOIICHUE:
1) aHanMTHYECKOW KOHUEHTPALMU K aKTUBHO;
2) aKTUBHOI KOHIIEHTPAIMH K aHAJTUTHYECKOI;
3) oOmiero yuciia MOJICKYJ K YUCITY AUCCOITUUPOBAHHBIX MOJICKYJI;
4) yucna MOJIEKYJ JUCCOIMUPOBAHHBIX K O0OIIEMY YHCITy MOJIEKYJ 3JIEKTPOJIUTA B paCTBOPE.
3. Ecnu B pacTBOpe Mpou3BeieHNe KOHIICHTPALUK HOHOB B CTETICHSX, PABHBIX CTEXHOMETPHUECKUM
koaduimenTam, 60JbIe KOHCTAHTBI PACTBOPUMOCTH, TO
1) pacTBOp mepechIlieH, 0caIoK 00pa3yercs;
2) pacTBOp HEHACHIIIEH, OCaI0K PACTBOPSETCS;
3) pacTBOp HACHIIICH, OCAJIOK HE BBIMAIACT.
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4. Hanumure ypaBHeHHE THIPOJIN3a (B MOJIEKYJIIpHON U HOHHOM (popme) xiopuaa mapranua (I1).
VYKaKuTe NPOTEOIUTUYECKUE TIApbl CONPSKEHHBIX KUCIOT U 0OcHOBaHUM u Bbraucaure pH 0,3 M
pactBopa 3toit comu (pK, = 10,59).

5. Beraucnute pH pactBopa ruapokcuaa xenesa (II) (Fe(OH),) ¢ monspHoii konteHTpatuei 0,02
MOJIB/JI.

6. Onpenenure, BbINAIACT JIM OCAJIOK MOCIIE CIIMBAHMS paBHbIX 00beMOB 0,25 M pacTBOpOB HUTpaTa
ceunna (I1) u xpomara narpus (Kpp (PbCrOy4) = 2,810~ 13)?

Bapmuanr 3.
1. CormnacHo NpOTOIUTUYECKON TEOPUH, OCHOBAHUE — ATO
1) AOHOp TMIPOKCH]I HOHOB;
2) axkuenTop IpOTOHOB;
3) IOHOpP MPOTOHOB;
4) axuenTop rMIPOKCH] MOHOB.
2. KoHcraHTa aucconuaiuu caadboro 3J1eKTpoIuTa 3aBUCUT OT: @) IPUPO/IbI JEKTPOIUTA; 0) MPUPOIBI
pacTBOPUTEIS; B) KOHLIEHTPALUH JIEKTPOJINTA; I') TEMIIEPATYPHI.
1) a,06,1;
2) a, 0, B;
3) a,B, T;
4) a, 0,B,T.
3. HeoGxoaumoe ycmoBue pacCTBOPEHUS OCAIKa:
1) Ky > Il
2) Ky = IL;
3) K < IL.

4. Hanummre ypaBHeHHE THAPOIIU3a (B MOJIEKYJIIPHON U MOHHOW (hopMme) THOCYIIb(haTa HATpUsl.
VYKakuTe NpoTeoIUTUYECKUE TTapbl CONPSKEHHBIX KUCIOT U ocHoBaHMM 1 Beruucaute pH 0,04 M
pactBopa 31oii conmu (pK, = 0,6).

5. Beruncnute pH pactBopa 6pomoBoopoHoit kuciots! (HBr) ¢ monsipHoit koHieHTpanueit 0,5 Mob/1.

6. Onpenenure, BbINAAAET JIU OCA/IO0K MOCIIE CIMBaHUs paBHbIX 00beMOB 0,057 M pacTBOpOB HUTpaTa
uesus u nepmanranara kaaus (Kpp (CsMnQOy4) = 9,1-10°°)?

Bapuanr 4.

1. CornacHo NpOTOIUTHYECKON TEOPUH, KUCIOTA — 3TO

1) AOHOp T'MIIPOKCH]I HOHOB;

2) akuenTop MPOTOHOB;

3) IOHOpP MPOTOHOB;

4) akuenTop TMAPOKCU] HOHOB.
2. Crenenb ruAposIM3a MPH YMEHBIICHUN KOHIIEHTPAIIUH COJIH:

1) ymeHsblaercs;

2) yBEJIWYUBAETCS;

3) He u3MeHseTC.
3. Heobxomumoe yciioBrue 0Opa3oBaHMs OCaIKa:

1) K¢ > Il;

2) Ky = I1;

3) K < IL.

4. Hanummure ypaBHeHHE THIPOJIKN3a (B MOJEKYISIPHON U HOHHOM (popme) MaHTaHaTa Kajaus. Y KaKuTe

IPOTEOIUTUUECKHE Mapbl CONPSKEHHBIX KUCIOT U ocHOBaHuH u Beiunciute pH 0,1 M pactBopa 310t
comu (pK, =10,15).
5. Beruucnute pH pactBopa ruapoxcuna uesus (CsOH) ¢ monsiproii konnentpanueit 0,0005 Moms/m.

81



6. Onpenenure, BbINIAAACT JIU OCAIOK MOCIIE CIMBAaHUS paBHbIX 00beMoB 0,205 M pacTBOpOB HUTpaTa
cepebpa u anerara kamus (Kpp (CH;COOAg) = 4,4-1073)?

Bapmuanr S.
1. pH pactBopa — 310
1) HaTypaJibHBII ToraprM aKTUBHOW KOHIEHTPALlMU HOHOB BOJIOPOA;
2) necsATHYHBIN JIorapu(M aKTUBHON KOHLIEHTPAIIMK HOHOB BOJOPO/IA;
3) oTpHLATeIbHBIA HATYpaIbHbIHN JJOrapu(pM aKTUBHOM KOHLEHTPALMU HOHOB BOJIOPOA;
4) oTpuUATEeNbHBIN IEeCATUYHBIN JIorapu(M aKTUBHOM KOHLEHTPAIIMM HOHOB BOJAOPOAA.
2. CreneHb rupoin3a 3aBUCUT OT: a) KOHLEHTPALUU CoJu; 0) TeMIepaTyphl; B) MpUpoabl coiu; r) pH
CpEeJbI.
1) a,B, 13
2) a, 0, B;
3) a,0,1;
4) a, 0,B,T.
3. PacTBOpHMOCTH MaJIOPACTBOPUMOTO COEAMHEHHS B IPUCYTCTBUU OJJHOMMEHHOI'O MOHA!
1) yBenmuuBaeTcs), Tak KaK BO3pAacTaeT CUJIA pPacTBOPA, YMEHbBIIAETCS AKTUBHOCTH HOHOB,
PacTBOp CTAHOBUTHLCS HEHACHIIIICHHBIM;
2) yMEHBIIAETCs, TaK KAK HOHHOE F€TEPOr€HHOE PAaBHOBECUE CMEIIAETCSI BIIEBO, BO3PACTAECT
CKOPOCTb KPUCTAJLIN3ALINH;
3) He usMeHsercs, Tak kak K He 3aBUCUT OT KOHLIEHTPALlUU HOHOB;
4) yBennuymuBaeTcs, TaKk Kak HOHHOE FeTepOreHHOE PaBHOBECHE CMELIAeTCsl BIPABO,
BO3pacTaeT CKOPOCTb PaCTBOPEHUS.

4. Hanummre ypaBHEeHHE THPOIIN3a (B MOJIEKYJIIPHON M MOHHOM (hopMe) HUTpaTa Oepuius. YKaxure
IPOTEOJUTHUECKHE Mapbl CONMPSKEHHBIX KUCIOT U ocHOBaHu# U Beiunciute pH 0,05 M pactBopa 3Toii
comu (pK, =5,7).

5. Beruucnute pH pactBopa ruapoxcuaa meau (II) (Cu(OH),) ¢ monsipHoit kormeHTpanueit 0,003 mosb/.

6. Onpenenure, BeINAACT JIU OCAIOK MOCIIE CIMBaHUs paBHbIX 00beMoB 0,003 M pacTBOpoB XjopHia
xenesa (II) u cynsduna marpus (Kpp (FeS) = 3,4:10717)?

Bapuasnr 6.
1. TIporonutuyeckas mapa CONpsKEHHBIX KUCIOTHl M OCHOBaHHS OTJIMYAIOTCS APYT OT JApyra:
1) KHUCIOTHBIM OCTaTKOM;
2) TPOTOHOM;
3) KaTHOHOM;
4) aHHOHOM.
2. B Haubonee HIMPOKOM J1Mara3oHe B OPraHU3Me YEeJI0BEKAa MOXKET U3MEHAThbes pH:
1) mouwu;
2) KpoBU;
3) KemyIO4YHOTO COKa,
4) nukBopa.
3. PacTBOpHUMOCTH MaOpaCTBOPUMOTO IEKTPOIUTA B IPUCYTCTBUU UHAUDPEPEHTHOTO FIEKTPOINTA, HE
COJIEP’KaleTr0 C HUM OJIHOMMEHHBIX HOHOB:
1) yBenuumBaeTcs, TaK Kak BO3pacTaeT MOHHAsS CHUJIA pacTBOPA, YMEHBIIAETCS] aKTUBHOCTh
HMOHOB, PaCTBOP CTAHOBUTHCS HEHACHIIIICHHBIM;
2) yMEeHbIIAeTCs, TaK KaK PaCTBOP CTAHOBUTCS MEPECHIIICHHBIM;
3) He u3MeHsieTcs, Tak kak Ky He 3aBUCUT OT KOHIIEHTPAIIUU;
4) He U3MEHSETCs, TaK KaK 3JIEKTPOIUTHI HE COAEPKAT OJHOUMEHHBIE HOHBI.

4. Hanummre ypaBHeHHE THAPOIIM3a (B MOJIEKYJIIpHON U HOHHOU (opme) xiopuaa kaamus (I1). Ykaxure
IPOTEOJUTHUECKHE Mapbl CONPSKEHHBIX KUCIOT U ocHOBaHu# U Beiunciute pH 0,03 M pactBopa 3Toii
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conu (pK, = 7,62).

5. Beruncnute pH pactBopa maseneBoit kucinotsl (H,C,04) ¢ MomsipHO# kKoHLIeHTparuen 0,25 Moib/.

6. Onpenenure, BhINIAAACT JIU OCAIOK IOCIIE CIMBaHUS paBHbIX 00beMoB 0,004 M pacTBOpoB mepxjopara
Hatpus u xnopuzaa kamms (Kpp (KC10,) = 1,0-1072)?

Bapuanr 7.

1. IIpu noGaBieHNHU K PacTBOPY YKCYCHOM KUCIOTHI alieTaTa HaTpHsl:

1) cTemeHb M KOHCTAHTA JUCCOIUAIINN YKCYCHOM KHCIIOTH YMEHBIITUTCS,

2) cTemeHb U KOHCTaHTA JUCCOLMAIMU YKCYCHOW KHCIOTHI YBETUIHUTCS,

3) CTemeHb TUCCOIUAIIIN YMEHBIITUTCS, 8 KOHCTAHTa JUCCOITUAIINN HE U3MECHUTCS;

4) cTemeHb QUCCOLMAIIMN YBEITUYHUTCS, 8 KOHCTAHTA AUCCOIMAIIMYA HE U3MEHUTCS.
2. B ocHOBe M€TO/1a HEUTpAIU3ALNH JICKUT PEaKIIHS:

1) KHCIIOTHO-OCHOBHOT'O B3aUMOJICHCTBUS;

2) OKHUCIIHTEIHHO-BOCCTAHOBUTEIIbHAS,

3) ocaxIeHus;

4) KOMIUIEKCOOOpa30BaHUSI.
3. ConeBoii 23 (HeKT — 3T0 HE3HAUNUTENBHOE YBEITUUCHHE PACTBOPHUMOCTH OCaJIKa 33 CUET

1) moGaBiieHHs] OTHOMMEHHOM COJIH;

2) yBeIW4YeHHs] HOHHOU CHJIBI PACTBOPA;

3) yBEIWYCHHE TEMIIEPATYPHI;

4) nmobGaBiieHHS U30BITKA OCAJIKa.

4. Hanumre ypaBHeHHE THAPOIIN3a (B MOJIEKYJIIPHON U HOHHOW (hOpME) CEJICHUT HATpUsl. Y KaXKUTe
IPOTEOJUTHUECKHE Mapbl CONMPSKEHHBIX KUCIOT U ocHOBaHuM U Beiuuciute pH 0,08 M pactBopa 3Toi
comu (pK, =2,61).

5. Beruncnute pH pactBopa runpoxcuna xpoma (I11) (Cr(OH);) ¢ monsipaoit koHeHTpaueit 0,6 MoJib/i.

6. Onpenenure, BbIAACT JIU OCAIOK M1OCIIE CIMBaHUS paBHbIX 00beMoB 0,1 M pacTBOpOB HUTpaTa
xanbius u cynbdara Harpus (Kpp (CaSOy4) = 3,7-107°)?

Bapuanr 8.

1. Ilpu no6aBneHUM K pacTBOPY YKCYCHOM KHUCIOTHI THAPOKCHJIA HATPUS:

1) cTeneHb M KOHCTaHTA JUCCOLUAIMN YKCYCHOW KMCIIOThI YMEHBIIUTCS,

2) cremneHb U KOHCTAHTA JUCCOLMALMN YKCYCHOM KUCIOTHI YBEITHUUTCS,

3) cTeneHb JUCCOLMAIMU YMEHBUIUTCS, & KOHCTaHTa AUCCOLUALIMN HE U3MEHUTCS;

4) creneHb JUCCOLMALMYU YBEIMYUTCS, a KOHCTaHTa TUCCOLMALINN HE U3MEHUTCH.
2. Ilpu ruznponuse MOJIEKYJIbl BOJIbI BBICTYNAIOT COTJIACHO MPOTOJIUTUYECKONH TEOPUU:

1) xak Kucmora;

2) KaKk OCHOBaHHE;

3) Kak KUCIIOTa WJIM KaK OCHOBAHUE.
3. Jlns kakux BewiecTB npumensiercs reopus [1P?

1) pacTBOpHMBIE CHIIbHBIE U CIa0bIe JIEKTPOJIUTHI;

2) ManopacTBOPUMbIE CHIIbHBIE U C1a0ble 3JEKTPOJIUTHI;

3) MajopacTBOpUMBIE CUIIbHBIE 3JIEKTPOIUTHI;

4) ManopacTBOpUMBbIE CIIa0bI€ ANEKTPOJIUTHI.

4. Hanmmre ypaBHeHHE TUAPOIIN3a (B MOJIEKYJIIPHOM M MOHHOW (hopMe) AuXpomarta HaTpHsl. YKaKHuTe
MPOTEOIUTHUECKUE TTapbl CONPSHKEHHBIX KUCIOT U OCHOBaHui 1 Berunciute pH 1 M pactBopa 3toi
comu (pK, = 1,64).

5. Beruucioute pH pactBopa azotHoii kuciotel (HNO;3) ¢ Mmomsipaoii konuentparueid 0,007 Moib/1.

6. Onpenienure, BbINAIaeT JIM OCAJOK MOCJE caUBaHUS paBHbIX 00beMoB 0,105 M pacTBOpOoB HUTpaTa
mapranna (II) u cynspuna narpus (Kpp (MnS) = 1,1-1071%)?
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Bapuanr 9.
1. MoHHas cuna pacTBopa — 3T0:
1) mpowu3BeleHHE KOHIIEHTPALMKA HOHOB Ha KBAJIpaT €ro 3apsja;
2) mpou3BeICHNE KOHIICHTPAIIMA UOHA Ha €T0 3apsil;
3) mostycymMa mpou3BeeHUsI KOHIIEHTPAllMd HOHOB Ha KBaJIpaT UX 3apsi/ioB;
4) cymMMa Ipou3BeICHUS KOHIICHTPAIIMA HOHOB Ha KBAIpaT UX 3apsI0B.
2. OTHOIIEHHE YUCIIa PACTIABIINXCSI HA MOHBI MOJIEKYJI, K 00IIIEMY YHCITy PACTBOPEHHBIX MOJIEKYJI €CTh
1) cremeHb conbBaTALINUM;
2) creneHb NOJIUMEPHU3aLINY;
3) cremneHb TUCCOIMAIINH;
4) cTeneHb acCOIUaIINH.
3. ManopacTBOpUMBIH 3JIEKTPOJIUT B HE3HAUUTEIHHON CTETIEHU PacTBOPSIETCsI, 00pa3ysi HOHbI
HachIlIeHHOro pacTBopa. Kak Ha3piBaeTcs 3TOT mpoiecc?
1) moHuzauus;
2) nuccoIuanus;
3) HECTONKOCTB;
4) reTeporeHHOE paBHOBECHE.

4. Hanuire ypaBHeHHE THAPOIU3a (B MOJIEKYJISIPHOI U MOHHOU opme) Opomuia kobanbTa (11).
VYKakuTe NpoTeoIUTUYECKUE TTapbl CONPSKEHHBIX KUCIOT U OcHOBaHMM U Bbruuciaure pH 0,6 M
pactBopa 31oii conu (pK, = 8,9).

5. Beruncnute pH pactBopa ruapoxcuna 6apus (Ba(OH),) ¢ monsproit konuentpauueit 0,0002 monb/i.

6. Onpenenure, BbINIAAACT JIU OCA/IOK MOCIIE CIMBaHUs paBHbIX 00beMOB 0,007 M pacTBOpOB HUTpaTa
cepedpa u 6pomara Hatpus (Kpp (AgBrOs) = 5,8-107°)?

Bapuanr 10.
1. Crenenb ruiponusa ¢ yBeJIMueHUEM TeMIIEpaTyphbl:
1) ymeHblIaeTcs, Tak Kak THIPOJIN3 — YHA0TEPMUYECKUI MPOIIECC;
2) yBeIMUYMBaeTCs, TaK KaK THAPOIN3 — SHJOTEPMUUECKUN TPOLIECC;
3) yMeHbLIaeTcs, TaKk KaKk TUApOJIN3 — IK30TEPMUYECKUI MPOIIeCC;
4) yBenuuuBaeTcs, TaK KaK TUAPOIIN3 — SK30TEPMHUUYECKHI Iporiecc.
2. OTHoOUIeHME MPOU3BEACHNS KOHIEHTPALUi HOHOB, HA KOTOPbIE TUCCOLMUPYET CIAOBIN ANEKTPOIIUT, K
KOHIIEHTPALMU HEMCCOLIMUPOBAHHBIX MOJIEKYJ Ha3bIBAIOT
1) xoHCTaHTa pa3daBlieHUs;
2) xoHcTaHTa pa3BeneHust OcBanba;
3) KOHCTaHTa TUCCOIHAIUY;
4) KOHCTaHTa T'MIpPOJIN3A.
3. Kaxkoii u3 (hakTopoB HE BIHSET Ha PACTBOPUMOCTH OcaKa?
1) mpupoja BelecTsa;
2) WOHHAas CUJIa PacTBOPA;
3) mpuCcyTCTBHE OJHOMMEHHOI'O MOHa;
4) OKHCJIHUTEIILHO-BOCCTAHOBUTEIIHLHBIN IIOTCHIMAaJI CUCTEMBI.

4. Hanmmmre ypaBHeHHE THAPOIIN3a (B MOJISKYJISIPHON 1 HOHHOM (hopme) cynbdaTa Hukens (I1).
YKaKuTe NPOTEOIUTUYECKUE TIapbl CONPSKEHHBIX KUCIOT U ocHOBaHui 1 Beruncaute pH 0,06 M
pactBopa 310 coiu (pK, = 10,92).

5. Beruncnute pH pactBopa cepoBogopoHoii kucnotsl (H,S) ¢ Mmonsiproit konuentpauueit 0,001 moms/m.

6. Onpenienure, BbIMaaeT JIM 0CA0K MOCJe cauBaHus paBHbIX 00beMoB 0,012 M pacTtBOpoB Xsopuaa
uuHKa u cynbduaa varpus (Kpp (ZnS) = 7,9-10-24)?

Bapuanr 11.
1. Bribepure amdonur:

84



1) HCOs7;
2) COs™;
3) HyCOs;
4) COa,.

2. T'maponusy noaBepraroTcs coiu, 00pa3oBaHHbIE: a) CHIIBHBIM OCHOBAHUEM UM CHIIBHOM KHCIOTOM; 0)
CUJIBHBIM OCHOBaHHUEM U c1a00i KUCIIOTOM; B) C1a0bIM OCHOBAHUEM U CHJIBHOM KHCIIOTOM; T')
CJ1a0BbIM OCHOBAHUEM U CJIA00H KUCIOTOM.

1) a, 0, B;

2) a,B,T;

3) 6,B,T;

4) a, 0,B,T.

3. IIpousBeneHus paCTBOPUMOCTH — 3TO

1) oTHOLIEHNE KOHIIEHTPAil HOHOB MaJIOPaCTBOPUMOTO BEIIECTBA C YUETOM
CTEXHOMETPUYECKUX KOI((DULINEHTOB;

2) npou3BelleHUE KOHIIEHTPAIMii HOHOB MaJIOPACTBOPUMOTO BEILIECTBA C YUETOM
CTEXHOMETPUYECKUX KOI((DULINEHTOB;

3) cyMMa KOHLEHTpaluil HOHOB MaJIOPaCTBOPUMOIO BEIIECTBA C YUETOM CTEXHOMETPUUECKUX
KO3 (PUIIUEHTOB;

4) pa3HOCTh KOHIEHTPALMI HOHOB MaJIOPAaCTBOPUMOIO BELIECTBA C yUYETOM
CTEXUOMETPUYECKUX KO (DULIUEHTOB.

4. Hanumure ypaBHeHHE THIPOIN3a (B MOJIEKYJISIPHONW U MIOHHOM Qopme) ceneHu T Kaiausl. Y KaKnuTe
IIPOTEOJIUTUYECKHE MTapbl CONPSKEHHBIX KUCIOT U ocHOBaHUM u Beiunciute pH 0,8 M pactBopa 3101
comu (pK, = 3,8).

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

6. Onpenenure, BbINIAAACT JIU OCA/IOK MOCIIE CIMBaHUs paBHbIX 00beMOB 0,068 M pacTBOpOB HUTpaTa
Marsus 1 rugpokcua kamast (Kpp (Mg(OH),) = 6,810 12)?

Bapuanr 12.

1. BozmopoaHslii mokas3areiab XapakTepU3yeT:

1) paBHOBECHOE COCTOSIHUE;

2) peakiuio cpebl;

3) cremneHb TUAPOIH3A;

4) cTemeHb TUCCOLMALINU.
2. B pactBope conmm kapOonata kanmust (K,COs) cpena:

1) xucnas;

2) menovHas;

3) HelTpasbHAL;

4) HyneBasl.
3. OauH ocasiok MOXKHO TOJTHO MIEPEBECTH B JPYTOM, €CITU MOCIIEeIHUMI:

1) He pacTBOpUM;

2) GoJiee pacTBOPHM;

3) MeHee pacTBOpUM.

4. Hanmmmre ypaBHeHHE TUAPOIIN3a (B MOJIEKYJISIpHOI 1 HoHHOU opme) HUTpata pryTH (I). Yikaxurte
IPOTEOJIMTUUECKUE Mapbl CONPSKEHHBIX KUCJIOT U 0OcHOBaHUH U Bbuuciute pH 0,2 M pactBopa 310it
comu (pK, = 3,58).

5. Berunciaute pH pactBopa rugpokcuaa kanus (KOH) ¢ monspHoit koHteHTparueit 1,5 Moib/i.

6. Onpenienure, BbINAAET JIM OCAOK MOCJE cauBaHus paBHbIX 00beMoB 0,0086 M pacTBOpoB HUTpaTa
cepebpa u noauaa kamust (Kpp (Agl) = 2,3-10716)?
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CamocTosiTeJibHASI AyAUTOPHAsA padoTa ody4yaromierocsi Ne 6

Tema: By¢epHbie pacTBOpBI

Bapuanr 1.
1. 3nauyenus pH O6ydepHBIX pacTBOPOB Mpu 100ABICHUN HEOOIBIINX KOJUYECTB KUCIOT U

OCHOBAaHUMH:
1) COXpaHSIIOT CiA IIOCTOAHHBIMHU, T. K )106aBJ'I$IeMBIe KAaTHUOHBI BO}IOpOHa U aHUOHBI rnnpoxcpma

CBSI3BIBAIOTCS] COOTBETCTBEHHO AKIENTOPAMH U JOHOPAaMHU IPOTOHOB Oy (hepHOU CUCTEMBI;
1) coxpaHSIOTCS TPUMEPHO MOCTOSHHBIMHU JIO T€X IOP, TTOKA KOHIICHTPAIUA KOMIIOHEHTOB
OydepHbIX cucTeM OyIyT MPEBHIIATh KOHIEHTPALUU T0OABIIEMBIX HOHOB;
3) U3MEHSIOTCS, T. K. U3MEHSIOTCSA KOHIIEHTPAIIMH KUCIOT ¥ OCHOBAHHI B CHCTEME.
2.

Kaxue u3 MCPCUNCIICHHBIX CONPAKCHHBIX KUCJIOTHO-OCHOBHBIX ITap O6J'Ia,[[aIOT 6y¢)epHBIMI/I CBOMCTBaMHU: a)

HCOO~/ HCOOH; 6) CH;COO~ / CH;COOH; B) CI / HC1; 1) HCO;3~ / CO,; 1) HPO4* / H,PO4~
1) Bce;

2) a,0,r, 1
3) 6,1, 1,
4) o,r.

ITpu nodasnexnn HCI k OydepHoii cucreme NH4 " / NH,OH:

1) axruBHas koHrenTparws (NH, ") — ymensimaercs, (NH,OH) — yBenmumnBaercs;

2) aktuBHas kKoHieHtpamus (NHy ") — yBenuuusaercst, (NH,OH) — ymenbinaercs;

3) axruBuble KoutenTparmu (NHy ") u (NH4OH) He u3MeHsroTCSL.
4.

Bonoponnslii nokaszaresns 0ydepHOro pactTBopa nepBoro TUIla pacCuuTbIBaeTCs 1Mo hopmyie:
1) pH=0,5 (pKa + 1g C xucnom);

2) pH = pKa + lg C COHpH)K. CHOBAHUA / C KI/IC.HOTI)I;
3) pH=pa + pC;

4) PH =14 - (pr + lg C OCHOBaHHUS /C COMPSIK. KI/ICJ‘IOTI:I)'

5. Paccuuraiite 3Hauenue pH ammuaunoro 6ygepHoro pactsopa, cocrosmuit u3 550 mu 0,1M pactBopa
ruapokcuaa ammonust 1 450 mi 0,1M pacTBopa HUTpaTa aMMOHHUSL.

KoHcTaHTa ocHOBHOCTH aMmuaka K, = 1,76:107.

6. Paccuwnraiite Oy(hepHyr0 eMKOCTh TIO KHCIIOTe, eclii Tipu JobasieHnd K 300 M1 THAPOKaApOOHATHOTO
Oydepa c pH = 7,36 20 mi1 pacTBOpa COJITHONW KUCIOTHI ¢ KOHIIeHTpauuei 0,1 Moiab 9KB/J1 U3MEHUTCS
1o 6,5

Bapuanr 2.
1. 3nauyenus pH Oy¢epHbIX pacTBOPOB pU pa30aBICHUM. .

1) coxpaHSIOTCS MOCTOSTHHBIMY, T. K. COOTHOIIICHNE KOHLICHTPAIIMA KOMIIOHEHTOB Oy (epHBIX
CUCTEM HE U3MEHSCTCH;

2) COXpaHSIOTCS MPUMEPHO MOCTOSHHBIMH JI0 OTIPEICIICHHBIX 3HAYCHUN KOHIICHTPAIIN;
3) M3MEHSIOTCS, T. K. KOHIICHTPAIUsl KOMIIOHEHTOB CHCTEMbI YMEHBIIIACTCSI.

2. U3 nepeyuciIieHHbIX CONPSKEHHBIX KUCIIOTHO-OCHOBHBIX TIap BEIOCPHUTE CUCTEMBI, 00JIIat0IINe
OydeprbiME cBolicTBamu:: a) H3PO4 / HoPO,; 6) H,PO4~ / HPO,*; B) HPO,Z /PO ; 1) HNO3 /NOs; 1)
HCOOH / HCOO .

1) Bce;
2) 6, 1;
3)a, 0,8, 1;
4) 0, B, 1.
3. pH OydepHoii cucTeMbl 3aBUCHUT OT:
1) KOHIIEHTpalMi KOMIIOHEHTOB;
2) obnéma Oydepa;
3) pa3BeneHus;
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4) COOTHOILIEHHUS KOHLIEHTPALIUU KOMIIOHEHTOB.
. Equnuueii usmepenus OydepHoit eMKOCTH SBISETCS:

1) Monb-u;

2) MOJIb'KT;

3) MMOJbII;

4) MOJb IKB-JI.

. Paccuuraiite pH GydepHoro pactBopa, cogepsxkamero 500 ma 0,2M pacTBopa MypaBbUHON KUCITOTHI
(Ka=2,1-10"%) 1 500 mx1 0,15 M pactBopa opMuaTa HaTpus.

. K 60 M xpoBu aiis usmenenus pH ot 7,4 no 7,00 Hamo no6aBuTh 1,5 M1 COJITHON KUCIIOTHI €
KoHIeHTparueit 1 monb 3kB/1. KakoBa OydepHast eMKOCTh KPOBH 10 KUCIOTE?

Bapuanr 3.

. MakcumanbHyto OyhepHyr0 €eMKOCTh CUCTEMBI UMEIOT TPH:
1) pH = pKg;
2) pH>pK,;
3) pH <pKy;

4) »TH mapaMeTpbl HE B3aUMOCBSI3aHbI IPYT C JPYTOM.
. Kakue 13 k1ciaoTHO-0CHOBHBIX Map obnanarot OydepHbiMu cBoiictBamu; a) Hb™ / HHb; 6) HbO, /
HHbO,; B) HCO5™ / CO,; r) NH," / NH4OH; 1) NO5;~ / HNO;?
1) Bce;
2) a,0,B,T;
3) a, 0, B;
4) n.
. IIpu no6asnenun Ba(OH), k 6ydepnoii cucteme CH3;COO~/ CH;COOH:
1) axtuBHas koHueHTpauus (CH;COOH) ymensmaercs, (CH;COO™) — yBenuuuBaercs;
2) axrtuBHas koHnentpanus (CH;COOH) ysennuuaercs, (CH3;COO™) — ymenbInaercs;
3) akrtuHble koHUeHTpanuu (CH3;COOH) u (CH3COO™) He u3MeHstoTCs.
. Bonoponnslii nokaszaresns OydepHOro pacTBopa BTOPOro THUIA pacCUUTHIBAETCS MO hopMyIie:
1) pH=0,5 (pK; +1g C wucrom);
2) PH = pKa + lg C CONPSIK. CHOBaHUS /C KHCITOTHI>
3) pH=pa + pC;
4) PH =14 - (pr + lg C OCHOBaHMA /C COTIPSIK. KI/ICJ]OTLI)'

. Ins mpurortosnenus runpodocdarnoro 0ydeproro pactsopa cmemanu 840 min 0,1 M pactBopa
runpodocdara xamus u 160 M 0,1 M pactBopa auruapodocdara kamus. Beranciaure pH Takoro
O0ydepHoro pactBopa.

Koncranra kuciotaoctu K, = 6,16-1078.

. K260 mn ammuaunoro 6ydepHoro pactBopa ans uaMenenus: pH Ha 4 Hajo 706aBUTE 35 MIT CONSHOM

KHUCJIOTHI ¢ KoHIleHTpanuei 0,3 Mok 9kB/i1. KakoBa OydepHas eMKOCTh pacTBOpa 1Mo KHUCIoTe?

Bapuanr 4.
. Bydepnas emxocTs npu pa3daBieHUH PACTBOPOB:
1) yMmeHsbIIaeTcs, BCJICACTBIE YMCHBIIICHHUS KOHIICHTPAIIUU BCEX KOMIIOHEHTOB CHCTEMEI;
2) yBenMYMBaeTcs, T. K. BO3PACTAET CTENEHb AUCCOLUAIIUU DIIEKTPOIUTOB;
3) He U3MEHSETCs, T. K. COOTHOIICHUE KOHIICHTPAIIUH KOMIIOHEHTOB OCTAETCsl TOCTOSTHHBIM;
4) mpakTUYECKU HE U3MEHSETCS, T. K. KOJIMYECTBO KOMIIOHEHTOB CUCTEMbBI OCTAETCA
HEHU3MCHHBIM.
. Kakue u3 kucnoTHo-ocHOBHBIX nap obnanatot 6ydepubimu corictBamu: a) Cl™/ HCI; 6) NO;~ / HNOs;
B) HSO4 / H,SO4; r) CH;COO™ / CH;COOH; 1) NH4" / NH,OH?
1) Bce;
2) a, 0, B;
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3) o,
4) B, T, 1.
3. Tlpu no6aenennn HBr k Oydeproit cucreme NH4 " / NH4OH:
1) axruBHas koruenTparws (NH, ") ymensimaercs, (NH4,OH) — yBennuuBaeTcs;
2) aktuBHas koHmentpanus (NH,") yBenuunsaercs, (NH,;OH) — ymenbIaercs;
3) axtuBHble KouteHTparmu (NH, ") u (NH4OH) He u3meHsroTCSL.
4. bydepHas cuctema BTOPOro THIIa COCTOUT M3:
1) cmaboro OCHOBAHUS U COJIM 3TOTO OCHOBAHUS U CUIIBHOM KUCIIOTHI;
2) cnaboil KUCIOTHI U COJIM ATOM KHCIOTHI M CUJIBHOI'O OCHOBAHUS;
3) nByX conei;
4) CUJIBHOTO OCHOBAHUS M COJIM 3TOTO OCHOBAHUS U CUJIBHON KUCJIOTHI.

5. Paccuuraiite 3Hauenue pH ammuaunoro 6ydepHoro pactopa, B 1 1 kotoporo conepxurcs 0,05 moib
amMuaka 1 0,5 MoJIb HUTpaTa aMMOHHMSL.
Koncranra ocHoBHOCcTH aMmmuaka K, = 1,76-107°.

6. Paccuuraiite Oy(epHyt0 eMKOCTh IO OCHOBaHUIO, eciu Ipu fodasineHuu k 500 mu OydepHoro

pactBopa ¢ pH = 5,5 60 M pacTBopa ruapokcuaa HaTpusi ¢ KoHueHTpamuei 0,1 Momb 3KB/1
U3MEHHUTCS 110 6,5.

Bapmuanr S.
1. BydepHsbie cucTeMbl NOJAEPKUBAIOT B OPraHU3Me PaBHOBECHS
1) KHCIOTHO-OCHOBHBIE;
2) OKMCIHMTEIbHO-BOCCTAaHOBUTEIBHBIC,
3) rereporeHHsbIe;
4) nurango0OMEHHbIE.
2. Kakue u3 conpspKeHHBIX KHCIIOTHO-OCHOBHBIX Mmap o0iamgarT OygepusiMu cBoiictBamu: a) HCOO™/
HCOOH, 6) I‘IPO427 / H2P047; B) H,PO4 / H3PO4; F) HCO;5~ / CO,?
1) Bce;
2) a, 0;
3) 6,B,T;
4) a,rT.
3. Ilpu noGasnenuu k arieratHomy 0ydpepy NaOH pH He MeHsieTcs Tak Kak, B COOTBETCTBHH C 3aKOHOM
pa3basienus OcTBajbAa CTENEHb IUCCOIMALIUN CIa00T0 SJEKTPOIUTA:
1) yBenuuuBaercs;
2) yMeHbIIaeTCs;
3) He u3MeHsieTcs;
4) cHauyana yBeTHMYMBAETCSA, a 3aTEM YMEHBIIIAETCA.
4. bydepnas cucrema nepBoro THUMa COCTOUT 3.
1) cnaboro OCHOBaHUS U COJM 3TOTO OCHOBAHUS U CUIILHON KHUCIIOTHI,
2) cnaboii KUCJIOTHI M COJIM TOM KUCIIOTHI U CUJILHOTO OCHOBAHUS;
3) AByX coleii;
4) CUIBHOTO OCHOBAHUS M COJIM 3TOTO OCHOBAHHS U CHIILHOW KUCIIOTHI.

5. Paccunraiite pH ammuaunoii 6ydepnoii cmecu, conepxameit 100 miu 0,1H pactBopa ruapokcua
ammonus 1 900 mi 0,01H pactBopa xmopuaa aMMOHUS.
KoHcranTa ocHOBHOCTH TUApOKcHaa aMmonus K, = 1,8-1075.

6. K 20 mu1 kpoBu 151t usmenenust pH ot 7,4 no 7,2 no6aswim 1,5 M 0,02H pacTBopa COJITHON KHCIIOTHI.
Paccuuraiite OyhepHyr0 eMKOCTh KPOBH IO KHCIIOTE?

Bapuanr 6.
1. Aounos —oT1o0:

1) ymeHbIIeHUE KUCIOTHOH Oy(epHOi eMKOCTH (PU3HOIOTHYECKON CHCTEMBI 110 CPaBHEHUIO
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C HOpPMOH;
2) yBenu4eHHe KUCIOTHON Oy(depHOil eMKOCTH (PU3UOIOTHUYECKON CUCTEMBI 110 CPABHEHHIO C
HOPMOI;
3) yBenaudeHHe OCHOBHOM Oy(depHOl eMKoCTH (hU3UOJIOTHYECKON CUCTEMBI TIO CPaBHEHUIO C
HOPMOM.
2. K 6ydepubsim pactBopam otHOCsTCS cMecu: a) NaH,PO4 + Na,HPOy; 6) H3PO4 + NaH,POy; B) Nay,CO;
+ NaHCO3; 1") NazHPO4 + Na3PO4.
1) Bce;
2) a, 0;
3) B, T;
4) a, 0, B.
3. Ilpu nobGaBnenun k ammuagnomy 0ydepy HCl pH He MeHsieTcs Tak Kak, B COOTBETCTBHH C 3aKOHOM
pa36aBnenus OCTBasIbAa CTENEHb AUCCOLUAIMH C1a00Tr0 AIIEKTPOJINTA!
1) yBenuuuBaercs;
2) yMeHbIIAETC;
3) He u3MeHsieTcs;
4) cHavana yBeTHMYMBAETCS, a 3aTEM YMEHBIIIACTCA.
4. B docdaTtHoit Heopranudeckoi OydepHoit cucTemMe poiab IPOTOJIUTHIECKOW KUCIOTHI BBITOTHSIET:
1) H3PO4;
2) HPO4*;
3) H,PO4;
4) PO43_.

5. Paccuuraiite 3nauenue pH remoriaoOuHoBoro 6ydepHoro pactsopa, B 250 M1 KOTOPOTO COAEPKUTCS
0,2 mons HHb (K, = 6,31-10~°) 1 0,5 mons Hb™.

6. Paccuuraiite OydepHyr0 eMKOCTh 10 OCHOBAHUIO, €CJIU MPHU J00aBiIeHnU K 650 M1 aMMHUaqyHOTO
Oydepa c pH =4,5 45 mn pacTBopa menouu ¢ kKonueHTpanuei 0,5 Moiab 9KB/1 U3MEHHUTCA 10 6,5

Bapuanr 7.
1. Ankano3 —3to:
1) ymeHblIeHHE KHCIOTHOM OydepHOi eMKOCTH (PM3HOIOTHYECKOM CUCTEMBI IO CPaBHEHUIO
C HOPMOI1;
2) yBenuueHHe KMCIOTHOU OydepHoi eMKOCTH (PU3HOTOTHUECKON CUCTEMBI 110 CPABHEHUIO C
HOPMOM;
3) yMeHbllIeHHEe OCHOBHOM Oy(epHOil eMKOCTH (PU3MOTI0rNYecKOi CUCTEMBI 10 CPAaBHEHUIO C
HOPMOM.
2. Kakue u3 Gy(hepHBIX CHCTEM COIEPKAT B CBOEM COCTaBE TOJILKO comm: a) COs%~/ HCOs~; 6) HCOs™/
COZ; B) I‘IPO427/ HQPO[; l") H,PO4 / H3PO4; I[) HCOO / HCOOH, e) PO437 / HPO427.
1) a,B, T}
2) a,B,€;
3) a,0,B,T, ¢
4) 0,B,T.
3. IIpu no6asnenun HCI x 6ydepnoii cucreme CH;COO~/ CH3;COOH:
1) axktuBHas koHueHtpauus (CH;COOH) ymenbmaercs, (CH;COO™) yBenuuuBaercs;
2) axrtuBHas koHuentpanus (CH;COOH) ysennuuaercs, (CH3;COO™) ymenbinaercs;
3) axktuBHble koHIeHTpauuu (CH3;COOH) u (CH3;COQO™)He u3meHstoTcs..
4. B ruapoxap6oHaTHOI HeopraHndeckoi OyQepHoi crucTeMe pojib CONPSKEHHOT0 OCHOBAHMS
BBITIOJTHSIET:
1) H2C03;
2) COy;
3) HCOs7;
4) CO327.
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5. Paccuuraiite 3Hauenne pH aneratnoro 6ydepnoro pactBopa, coctosimmii u3 200 mur 0,5M pactBopa
ykcycHol kuciotel 1 800 M1 0,5M pacTBopa anerara HaTpus.
KoHcTaHTa KHCIIOTHOCTH YKCYCHOM Kucaotsl K, = 1,75:1073.

6. K 300 mu 6ydepnoro pactBopa amnst usmenenus pH ot 7,4 no 8,0 nobasunu 5 mi 0,01H pacteopa
ruApokcuaa Hatpusi. Paccuutaiite OydepHyro eMKOCTh pacTBOpa MO0 OCHOBAHHUIO?

Bapuanr 8.
1. Bydepnas emxocTs GenkoBoit Oy(hepHOil ccTeMbl KpOBU OOJIbIIIE:
1) mo kucnore, T. K. B KpPOBU paboTaeT aHMOHHBIN OeKoBbIi Oydep;
2) 1O OCHOBAHHIO, T. K. B KPOBU paboTaeT KaTHOHHBIN OelIKOBEIH Oydep;
3) 1o KuCIOoTe, T. K. B KPOBH paboTaeT KaTHOHHBIN OeJIKOBBIH Oydep;
4) 1o OCHOBaHHUIO, T. K. B KPOBH pa00OTaeT aHMOHHBIN OENKOBbIN Oydep.
2. ®ocdarnas OydepHasi cuCTeMa COACPKHUT B OpraHN3ME KUCITOTHO-OCHOBHBIEC COMPSIKEHHBIE MAPHI:
1) H3;PO4—xucnora, H,PO™ — conpsbkeHHOE OCHOBAaHUE;
2) H,PO™ — kucnora, HPO4>~ — conpsikeHHOE OCHOBAHHE;
3) HPO4* — kucnora, PO,*~ — conpsbkeHHOE OCHOBAHHE;
4) H;PO, —xucnora, PO4*~ — conpskeHHOE OCHOBAHHE.
3. Ilpu nobasnenuu k ammuagnomy o6ydepy HNO; pH He MeHsieTcst Tak Kak, B COOTBETCTBUU C 3aKOHOM
pa3basienus OcTBajbAa CTENEHb IUCCOLMALINN CIa00T0 3JEKTPOIUTA:
1) yBenmuuBaercs;
2) yMeHbIIaeTcs;
3) He U3MeHsercs;
4) cHauyana yBEeJIMYMBAETCS, a 3aTEM YMEHBIIAETCA.
4. Ilpu runorepMuM TeMIeEpaTypy B opraHusme noHmwkaroT J10 24 °C. B aToM pexume npoBoasTcs
orepaluy Mpu naTojaoruu kpopooodpanieHus. 3uaueHue pH = 7,36 Oyzaet B aToMm cityyae:
1) HOpM™mOIi
2) anmmo3oMm;
3) ankanozom.

5. Paccuwnraiite 3HaueHre aMMuadHoro 0ydepHoro pactBopa, B 500 mi kotoporo cogepxkutcs 0,01 monp
ammuaka u 0,02 Mosb HUTpaTa aMMOHHUSI.
KoHcTaHTa ocHOBHOCTH amMmuaka K, = 1,76:107.

6. K 100 mut kpoBu st m3meHenust pH ot 7,36 mo 7,00 Hamo 100aBUTE 4 MIT COISTHOW KHUCIIOTHI €
koH1eHTparueit 0,1 monb 5kB/11. KakoBa OydepHas eMKOCTb KpOBH MO KUCIOTE?

Bapuant 9.
1. T'uapodocdarnas OydepHas cucrema IeHCTBYET:
1) B apuTpoLUTAX;
2) B IIa3Me€ KpPOBU U B KJIIETOYHOM KUJKOCTH;
3) B usnoIOrHUECKOi cpene.
2. BydepHble pacTBOPbI MOXKHO IPUTOTOBUTH 3!
1) HNO; u KOH;
2) CH;COOH u NaOH;
3) HCl u KNOs;
4) NH4OH u H,S.
3. Ipu no6asnennu NaOH k Oypepnoii cucteme HPO,> / H,PO,
1) axrupHas xonuentpauus (HPO,*) ypemmumsaercs, (H,PO4”) — yMeHbIIaeTcs;
2) axtuBHas koruentpamus (HPO,") yBemmuusaercs, (HPO,?) — yMeHbLIaeTCS;
3) axrtuBHble Konuentpauuu (HPO,>) u (H,PO4) He M3MEHSIOTCSL.

4. B annoHHOIi 6enKoBO# OydepHOii cucTeMe poIib COMPSHKEHHOTO OCHOBAHHS BBIMOJHSCT:
1) "H3N-Prot-COO;
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2) HoN-Prot-COQO;
3) "H3N-Prot-COOH;
4) HoN-Prot-COOH.

5. Paccuwmraiite 3nauenne pH remorno6uHoBoro 6ydepHoro pactBopa, B 250 M KOTOPOTO COIAEPKUTCS
0,15 mons HHbO, 1 0,3 mosns HbO, ™.
KoHcTaHTa KHCIOTHOCTH oKcuremorioouna K, = 1,12-1077.

6. K 900 mi ykcycHoro 6ydepHoro pactBopa st mamenennst pH Ha 2,5 Hago no6aButh 80 M1 CONSTHON
KkucnoThl ¢ koHeHTpanuei 0,01 mons rkxB/1. KakoBa OydepHast eMKOCTh pacTBOpa Mo KUCIOTE?

Bapuanr 10.
1. 'emornoOuHoBast OydepHas cuctema JeHCTBYET:
1) B masme KpoBy;
2) B IOYKax;
3) B ¢pu3HOIOTHYECKOI cpeie;
4) B spUTpOLIUTAX.
. Bydepnsiii pacTBOp MOKHO IPUTOTOBUTH H3:
1) HCl u KOH;
2) NH,OH u HCI;
3) NH4OH u H,S;
4) KOH u HzSO4.
. IIpu no6asnenun NaOH x O6ydeproit cucteme NH, " /NH,OH:
1) akruBHas konunenTpanus (NH,") ymensmaercs, (NH,OH) yBennunsaercs;
2) aktuBHas koHneHtpanus (NH,") yBenmumuuaercs, (NH4OH) ymenbiaercs;
3) akrtuBHbIe KoHIeHTpanuu (NH, ") u (NH4,OH) He uaMeHsoTCS.
4. B xatuonHoi# 6enKOBOM Oy(QepHOU chCTEME POJIb CONMPSHKEHHOTO OCHOBAHMUSI BHITTOTHSIET:
1) "H3N-Prot-COO;
2) HoN-Prot-COQO;
3) "H3;N-Prot-COOH;
4) HoN-Prot-COOH.

N
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5. Paccuwmraiite pH 6ydeproro pacteopa B 100 M kotoporo conepxkutcst 0,01 Moite GeH30MHOMN
kucnoTsl 1 0,02 Mons OeH30aTa HATPHSL.
KoHcTaHTa KHCI0THOCTH OeH30MHOM KuciaoTsl K, = 6,6:107°.

6. bydepnas emkocTb kpoBH 1o kuciote paBHa 0,02 moms/n. Kakoe konnyectso 0,1 M consitHON KUCTOTHI
Heo0XouMo 100aBUTh K | TUTpy KpoBH, 4T00bI M3MeHUTH pH 0T 7,36 110 7,1.

Bapuanr 11.
1. YBenuueHue mIENOYHBIX MPOAYKTOB MeTabonu3Ma, koHueHTpauuo CO, B maa3Me KpoBH:
1) yBenuuuBaer;
2) yMEHBIIIaeT;
3) He U3MeHseT.
. Bydepnsbie pacTBOpBI MOKHO PUTOTOBUTDH U3:
1) HCl u KOH;
2) NaOH n H3PO4;
3) NH4OH u H,S;
4) KOH u H,SO,.
. bydepHnas EMKOCTh KOTHMYECTBEHHO OTIPEACISIETCS:
1) MOJB/3KB CHIIBHON KUCJIOTHI UM OCHOBAHMS, KOTOPOE HYKHO 100aBUTh K 1 1 OydepHoro
pacTBopa, 4ToObI U3MEHHTH ero pH Ha eauHMILY;
2) MOJB/M CUIBLHOW KUCIIOTHI HJIM OCHOBAHUS, KOTOPOE HYKHO 00aBUTh K 1 11 OydepHoro
pacTBopa, 4ToObI U3MEHHUTH ero pH Ha eauHMILY;

N

w
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3) uwnciaoM M cnaboil KUCIOTHI UM OCHOBAHMSI, KOTOPOE HY)XHO J00aBUTH K 1 1 OydepHoro
pacTBopa, 9ToObI K3MEHHTH ero pH Ha eauHMITY;

4) 4HCIOM MJI CHJILHOUM KHCIIOTHI WJIM OCHOBaHUs, KOTOpPOE HY>KHO 100aBUTh K 1 11 OydhepHOTO
pacTBopa, uToObI U3MEHHUTH €0 pH.

4. B remorno6uHoBo# OydepHoit crucTeMe poih COMPSKEHHOTO OCHOBAHMS BBITIOJIHSET:

1) HbO,;

2) HHbOz;

3) HbO,™;

4) HHb.

5. PaccuuraiiTe 3HaueHHEe aMMHayHOToO OydepHoro pactBopa, B 850 mi kotoporo cogepxurcs 0,06 Monb
amMuaka 1 0,3 MOJIb XJIOPU/Ia AMMOHHSI.
Koncranra ocHoBHOCTH aMmmuaka K, = 1,76-107°.

6. K 150 mi kpoBu st m3amenenwnst pH ot 7,36 no 7,2 vHano no6aButh 20 M1 CEpHOM KHUCIOTHI C
koHuenTpanueit 0,01 momnb 3kB/11. KakoBa OydepHas eMKOCTh KPOBH 1O KUCIIOTE?

Bapmuanr 12.
1. Ilpu omMHAKOBBIX KOHIICHTPAIMAX KOMIIOHEHTOB Oy(epHast eMKOCTb:
1) makcumanbHa, T. k. pH = pK,;
2) mMakcumanbHa, T. K. pH > pKy;
3) muHuManbHa, T. K. pH = pK,;
4) OydepHas eMKOCTh HE 3aBUCHUT OT COOTHOIICHUS KOHIIEHTPAI KOMIIOHEHTOB.
2. Bydepnas cucrema nepBoro TUma 3To:
1) nmupuauHOBas;
2) amerarHas;
3) amMmMmadHas.
3. Ilpu no6asnenun NaOH k 6ydepnoit cucreme CH;COO™/ CH3;COOH:
1) axrtuBHas koHueHTpauus (CH3;COOH) ymensmaercs, (CH3;COO™) — yBenuuuBaercs;
2) axrtuBHas koHnentpanus (CH;COOH) ysennuuaercs, (CH;COO™) — ymenbliaercs;
3) akrtuHble koHUeHTpanuu (CH3;COOH) u (CH3;COO") He u3MeHsoTCS.
4. YBenuuyeHue KMCIOTHBIX MPOAYKTOB MeTabonu3ma koHueHTpauo CO, B 1u1a3Me KpoBu:
1) yBenuuuBaer;
2) yMeHbIIaeT;
3) He U3MeHseT.

5. Paccuwmraiite 3nauenne pH ameratHoro Oydeproro pactsopa, B 600 M kotoporo conepxxutcs 0,65
MOJIb YKCYCHOM KUCIOTHI U 0,25 Monb arjerara Kamusl.
KoHcTaHTa KMCIIOTHOCTH YKCYCHOM Kucaotsl K, = 1,74:1073.

6. K 1 1 rungpokap6onatHoro 0ydepHoro pactBopa ans usmenenus pH ot 5,2 no 7,00 Hago no6aButs 50
MJT THAPOKCHUIA HAaTpHs ¢ KoHIeHTparuei 0,1 Mob skB/i1. KakoBa OydepHas emxocTh OydepHOro
pacTBopa 1o OCHOBaHUIO?

Pasnen 4. Ctpoenne BemecTBa. buoreHHblie 3jieMeHTBbI

CamocrosiTe/ibHAs1 ayIMTOPHas padora odyuyaromerocst Ne 7
Tema: CTpoeHue BemecTBa. buorennbie 3jieMeHTbI

Bapuanr 1.
1. M300pa3ute S3NCKTPOHHYIO H JJIEKTPOHHO-Tpadudeckyro ¢opmyny aroma snementa mojx Ne 27.
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VYkaxuTe, K KaKOMy CEMEHCTBY OTHOCHUTCS JaHHBIA DJIEMEHT, BAJICHTHBIE JIEKTPOHBI, BbICIIAS U
HU3IIas CTETIEHN OKUCJICHUS, 3HAaYeHHSI BCEX YEThIPEeX KBAaHTOBBIX YUCEI IS MTOCIEIHETO 3JIEKTPOHA.

2. N3o0pa3ure obpazoBaHME CBSI3U MEXAY Mapoi 31eMeHToB St U F. Ykaxure Kputepui, o KOTopoMy
ObL11 BBIOpaH TUN cBs3U. [IpuBenuTe GopmMyy COEAMHEHUS U TUI KPUCTAINTNYECKON PEIIEeTKH.

3.1300paxkeHue pacmpenesieHus dJIEKTPOHOB B aTOME KaybIlHs B BUje 2¢, 8¢, 8¢7,2€ Ha3bIBaIOT, KaK
MIPaBUJIO:
1) anekTpoHHOI OpOUTaNbIO;
2) DIIEKTPOHHOM CXEMO;
3) nneKTPOHHO-TpaUIECKON CXEMO;
4) >neKTpOHHOI KOH(UTyparuei
4.YxaxuTe 3IEKTPOHHYIO (hopMyiy HoHa Na™:
1) 1s%2s%2p°,
2) 1s22s%2p3s?3p!;
3) 1s%2s%2p%3s?;
4) 1s?2s22p®
5.I1epuonu4HOCTb HAOIIOAAETCS B U3MEHEHHHU:
1) 3apsi10B aTOMHBIX sIIED;
2) yncia paJuoaKTUBHBIX U30TOINOB 3JIEMEHTOB;
3) uKcna SHEPreTUYECKUX YpPOBHEH B aTOMax;
4) sHepruM HOHU3AUU aTOMOB.
6.B rpymnmne cBepXy BHU3 yBEINYUBACTCA:
1) cpoACTBO K 3JEKTPOHY;
2) pHeprusi HOHU3ALINY;
3) paauyc aToma;
4) BIEKTPOOTPUIIATEIHHOCTD.
7. Kakasi xumudeckasi CBsi3b HaIMEHee NPOYHast:
1) koBaJieHTHast, 00pa30BaHHAas MO JJOHOPHO-AKIIENITOPHOMY MEXaHU3MY;
2) uoHHas;
3) BomopoaHas;
4) MmeTanaudeckasl.
8. Ykaxure HeBepHOE yTBEpKIeHHE. KOBAJICHTHBIE CBA3U:
1) UMerT IIHHY;
2) MOryT OBITh IPOCTHIMU (OITMHAPHBIMU) U KPATHBIMU;
3) UMEIOT HaNpaBICHHOCTH;
4) coenuHSIOT TOJIBKO aTOMBI 3JIEMEHTOB HEMETAJLIOB.
9. B coctaB remorio01MHa BXOUT:
1) Fe;
2) Fe'?;
3) Fe®.
10. DagemMuueckue 3a001€BaHUS CBSI3aHEI C:
1) mpoXXUBaHUEM B IaHHON MECTHOCTH;
2) HapyIIeHHEeM OOMEHa BEIeCTB;
3) HEAOCTATKOM MHUKPORJIEMEHTOB B OPTaHU3ME;
4) HeOCTaTKOM BUTAMHHOB.
11. 136bITOK (hTOpa B OpraHu3Me MPUBOAMUT K:
1) kapuecy;
2) 9HJIEMUYECKOMY 300Y;
3) dmroopo3y;
4) paxury.

Bapuanr 2.
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1. U3o06pa3ute 3JIEKTPOHHYIO M 3JIEKTPOHHO-Tpaduueckyro (opmyny atoma siemeHta mox Ne 35.
VYkaxuTte, K KaKOMy CEMEWUCTBY OTHOCHUTCS IaHHBIA 3JIEMEHT, BaJICHTHBIE AJIEKTPOHBI, BbICIIAS U
HU3IIas CTETIEHN OKHUCIIEHUS, 3HAYEHHSI BCEX YEThIPEX KBAHTOBBIX YUCEII IS ITOCIEIHETO DJIEKTPOHA.

2. Omnummre MPOCTPAHCTBEHHYIO CTPYKTYpy Modekynsl [NHy]". Vkaxkwurte THnm rubpuansarmu,
MeXaHU3Mbl 00pPa30BaHUs U BUJ CBS3H.

3.KucnoTHsle CBOMCTBA [TOCIIEOBATEIBLHO BO3PACTAIOT B psi/laX COEIUHEHUI:
1) N205, P205,A8205;
2) HCI, HBr, HI;
3) HC103, HBYO3, HIO3,
4) Si0O,, CO,, N,Os.
4. DIEKTPOOTPHUIIATEIHHOCTD — 3TO:
1) sHeprus, TpeGyemas JUIsl MOJHOTO yJAJIEHUs 3JEKTPOHA Ha OECKOHEYHO OOJIbIIIOe
paccTosiHUE OT A1pa;
2) crnocoOHOCTh aTOMa B MOJIEKYJI€ IPUTATUBATH K ce0€ 3JIEKTPOHBI,
3) sHeprusi, BbLACIAIOWASCS IPU IPUCOSAUHEHNH AJIEKTPOHA K HEUTPATILHOMY aTOMY.
5. Bo30yxJ1IeHHOE COCTOSTHHE aTOMOB 3JIEMEHTOB I'pyMIl A 0HO3HAYHO ONpeAesseTcs HO:
1) 4Mcay MEKTPOHOB HAa BHEIIHEM SHEPreTHYECKOM YpPOBHE;
2) DIIEKTPOHHOM CXEME;
3) aeKTPOHHO-TpadUIECKON cxeme;
4) >neKTPOHHOI KOH(UTYpaLUH.
6. Yrom Mexay CBSI3IMH B Kakoil MOJIeKyJe paBeH 105¢:
1) COy;
2) HQO;
3) NaCl;
4) CH..
7. Onna u3 cBsizeit N-H B katrnone NH," 110 cpaBHEHUIO C ApyTHMHE CBSI3IMH UMEET UHYO (Oi):
1) sHepruio;
2) anuny;
3) HOJSAPHOCTH;
4) MexaHu3M 00pa3oBaHUs.
8. ®usnonornuecknum (M30TOHUYECKUM) Ha3biBaeTcst pacTBOp NaCl ¢ KoHIeHTpaIuei:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9 %.
9. HegocraTok Topa BBI3BIBAET:
1) xapuec;
2) dmroopos;
3) aHemmuio;
4) sHIEMUYECKHI 300.
10. OcHoBHOE KOoHUecTBO pochopa B opraHU3Me COJEPIKUTCS:
1) B kpoBH;
2) B II€YEHHU;
3) B KOCTHOH TKaHWU;
4) B TKaHSAX MO3ra
11. buonoruyeckas pojb HUHKA:
1) Bxomut B coctaB 40 pepMEHTOB 1 y4aCTBYET BO BCEX BUAaX OOMEHA;
2) Ouonoruyeckas poijib He U3y4YeHa;
3) BXOJMT B COCTaB reMOTJIOOMHA M YYaCTBYET B IEPEHOCE KUCIOPO/IA;
4) BXOIUT B cOCTaB BUTaMHHa B, u yyacTByeT B mpoliecce KpOBETBOPEHHUSI.
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Bapuanr 3.

1. M300pa3uTe HJIEKTPOHHYIO M 3JICKTPOHHO-Tpaduueckyro Gopmyiy atoma siaemeHta mom Ne 22,
YKaxkuTe, K KaKOMy CEMEWUCTBY OTHOCHUTCS TaHHBIA DJIEMEHT, BAJICHTHBIC AJIEKTPOHBI, BBICIIAS U
HU3MMasA CTCIICHU OKHCJIICHUA, 3HAUCHUA BCCX UCTHIPEX KBAHTOBBIX YHCCII AJIA IMMOCIICAHECTO SJICKTPOHA.

2. N3o6pa3ute oOpa3zoBaHue CBs3M Mexy mnapoi snemeHToB Ca u F. Ykaxure kpurepuii, mo Koropomy
ObL11 BBIOpaH TUN cBs3U. [IpuBenuTe popmMyy COeAMHEHUS U TUI KPUCTAINTNYECKON PEILIETKH.

3.CBolicTBa aTOMOB XUMHYECKUX JIEMEHTOB HAXOISITCS B MEPHOANIECKON 3aBUCHMOCTH OT 3apsI/IOB
1) 21eKTpOHOB;
2) HEUTpPOHOB;
3) sanep;
4) aHUOHOB
4.DHepreTHuecKuil ypoBE€Hb — 3TO COBOKYIHOCTb JIEKTPOHOB:
1) ¢ OAM3KUMHU SHEPTUSIMU;
2) c onuHaKOBOM (OPMOI1 3JEKTPOHHOTO 00J1aKa;
3) TpaeKTopus ABWKEHHS KOTOPBIX B IPOCTPAHCTBE TOYHO OMpE/IeICHa;
4) yvacTByrOIUX B 00pa30BaHUN XUMHUYECKOU CBSI3U.
5. DeKTpOHHAss KOH(UIypalus BHEIIHETO SHEPTETUYECKOTO YPOBHS aHUOHA D B OCHOBHOM COCTOSIHHH
—ns’np®. VkaxuTe CUMBOJI 2JIEMEHTA:
1) Sj
2) Se;
3) As;
4) B.
6. Kakast n3 yka3aHHBIX MOJIEKYJ SBIISICTCS HETOISIPHOM:
1) COy;
2) HQO;
3) HCIL;
4) CHy4
7. IllupamuianbHyro GopMy UMEeT MOJIEKyJIa:
1) C2H2;
2) NH3;
3) H,S;
4) H,O0.
8. Cuneprusm 3JIeMEHTOB — 3TO:
1) HE3aBUCHUMOE UX JICCTBHE B OPTaHU3ME;
2) yCuJiIeHue OJJHUM 3JIEMEHTOB JEHCTBUS Ipyroro;
3) ocnabneHue OJHUM 3JIEMEHTOM ACUCTBUS IPYTOro.
9. YKecTkoCTh BOJBI 00YCIIOBIEHA TPUCYTCTBHEM HoHOB Ca’t u Mg?". Kakas nuTheBas BoJa MoJe3Hee:
1) xecTkas;
2) Mmsrkas;
3) He uMeeT 3HAYCHHUS.
10. IIpomecc cBepTHIBaHUS KPOBU MOXKHO YCHIIUTDH ITyTEM BBEACHUS B OPTaHU3M:
1) comneii menu;
2) coneut KanbIus;
3) couteii HaTpus;
4) comneii xenes3a.
11. ®uznonorunyeckuM (M30TOHUUYECKIM) HaszbiBaeTcs pacTBop NaCl ¢ koHIeHTpalue:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9 %.
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Bapuanr 4.
N3o0pa3ute H7EKTPOHHYIO W 3JEKTpOoHHO-rpadudeckyro (opmyny atoma smementa mox No 15.
YKaxkuTe, K KaKOMy CEMEWUCTBY OTHOCHUTCS IaHHBIA DJIEMEHT, BAJICHTHBIC AJIEKTPOHBI, BBICIIAS U
HU3MMasA CTCIICHU OKUCJIICHUA, 3HAUCHUA BCCX UCTHIPEX KBAHTOBBIX YHCCII AJIA IMMOCIICAHECTO JJICKTPOHA.
2. Onumure MPOCTPAHCTBEHHYIO CTPYKTYpy Moiekynsl BHj;. Vkaxure Tunm ruOpuanzanuu, MeXaHU3M
00pa3zoBaHus U BUJ CBS3H.

[y

3. OHpe,Z[eJ'II/ITe Pa3HOCTb MCKAY YUCIIOM HeﬁTpOHOB H DJICKTPOHOB B HYKJIUC 31PI

1) 0;
2) 1;
3) 31;
4) 15;
5) 16.
4. Kakue opburanu umerot hopmy mmapa:
1) s;
2) p;
3) d;
4) sp’.
5. Vkaxute Gopmyiy 31eKTpOHHON KOH(GUTYpallMi OCHOBHOTO COCTOSIHUSI aToMa, B JIpe KOTOPOTo
HaxonATcs 21 npoToH u 24 HelTpoHa:
1) ...3d'4s%
2) ...3d%4s?;
3) ...4s%4p';
4) ...4d195¢°.
6. YrioByro ¢popMy UMeeT MOJICKYJIa:
1) CoHy;
2) NO;
3) BCls;
4) H,O
7. TuGpuanble opoHUTaIM, 00pPa30BAHHBIE B PE3YIBTATE SP>-TUOPUIM3ALIMH, OPHMEHTUPOBAHBI
OTHOCHUTEJILHO JIPYT JIpyra Mo yIriioM:
1) 90¢;
2) 1200;
3) 180¢;
4) 109e.
8. AHTaroHu3M 3JE€MEHTOB:
1) B3aWMHOE YCHIICHHE WX JICATCIBHOCTH,
2) B3aWMHOE OcJabieHNe UxX NeATeIbHOCTH;
3) TosIBIIEHHE HOBBIX CBOMCTRB Y 3JIEMEHTA OT IIPUCYTCTBHS JIPYTOro JIEMEHTA.
9. B xauecTBe pEeHTT€HOKOHTPACTHOTO BEIIECTBA MIPU JUATHOCTHKE SI3BBI JKETYIKa UCTIONB3YETCS:
1) cycnensust BaSOy;
2) 0,9% p-p BaCl;
3) 0,9% p-p NaCl.
10. KoGanbT OTHOCHTCS K YHCITY:
1) MUKPO3JEMEHTOB;
2) ONMMroOMOTreHHBIX YJIEMEHTOB;
3) OpraHoOTEHOB.
11. buonoruyeckast pojib IUHKA:
1) Bxomut B coctaB 40 (pepMEHTOB M y4acTBYET BO BCEX BUAAX OOMEHa;
2) Ouonoruydeckas poiib HE U3yUYeHa;
3) BXOJHMT B COCTaB reMOTJIOONHA M YYaCTBYET B TIEPEHOCE KUCIOPO/Ia;
4) BXOIUT B cOCTaB BUTaMHHa B, U yyacTByeT B mpoliecce KpOBETBOPEHHUSI.
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Bapmuanr S.

1. U3006pa3ute 3JIEKTPOHHYIO M 3JIEKTPOHHO-Tpaduueckyro (opmyny atoma siementa mox Ne 30.
VkaxuTte, K KaKOMy CEMEWUCTBY OTHOCHUTCSA IaHHBIA 3JIEMEHT, BaJICHTHBIE AJIEKTPOHBI, BbICIIAS U
HU3IIas CTETIEHN OKHUCIICHUS, 3HAYEHHSI BCEX YEThIPEX KBAHTOBBIX YUCEII IS TOCIEIHETO DIEKTPOHA.

2. U3o06pa3ute obOpa3oBaHue cBA3M Mexy mapoit anemeHToB K u O. Ykaxute KpuTepuil, 1o KOTOpOMY
Obu1 BEIOpaH THI cBsA3U. [IpuBeanuTe GopMyIty COeIMHEHHS U TUIT KPUCTAITNYECKON PEeIIeTKH.

3. CKoJbKO S — opbHTanel HaX0UTCS Ha BTOPOM SHEPreTUYECKOM YPOBHE.
1) 1;
2) 2;
3) 3;
4) 4;
5) 6.
4. DneMeHThI B IEPUOJUUECKOM CUCTEME pacIojaratoTcs B MOPsAKE BO3pACTAHUS:
1) BAEKTPOOTPHUIIATENHHOCTH;
2) 3apsoB Alep UX aTOMOB;
3) paamycoB WX aTOMOB;
4) 3aps/10B KaTHOHOB;
5) MeTajIn4ecKuX CBOMCTB.
5. DHeprus cpoACTBa K 3JIEKTPOHY — ITO:
1) ycnoBHas BeIMYMHA, XapaKTEPU3YIOIIasi ClIOCOOHOCTh aTOMOB IPUTATUBATH K ceOe
AJIEKTPOHBI B XUMUUECKUX COCTUHEHUAX OT JPYTUX aTOMOB;
2) sHeprusi, KOTopas BbLAEISETCS NPU IPUCOEIUHEHUH 3JIEKTPOHA K aTOMY;
3) MHUHUMalbHas SHEprus, HeoOXoaAuMas JUIsl OTPbIBAa OT aTOMa HauboJee MPOYHO
CBS3aHHOI'O C HUM 3JIEKTPOHA;
4) MMHUMaJIbHAs 3HEPrusi, HeoOXoAUMas JIUIsl OTPBIBA OT aToMa Hanbosee ciabo
CBS3aHHOI'O C HUM 3JIEKTPOHA;
6. I'ubpuHbie opoUTany, 00OpazoBaHHbIE B pe3yJIbTaTe SP-rUOpUIN3aMK, OPUEHTUPOBAHbI
OTHOCHUTEJIBHO JIPYT JIpyra Mo yIriloM:
1) 90e;
2) 1200;
3) 180¢;
4) 109e.
7. JlutioneM Ha3bIBAETCS:
1) mrobas 3apsKeHHast YaCTHIIA;
2) MoIeKyIa BelecTBa, 00nagaroniero aMpoTepHBIMU CBOWCTBAMU;
3) mosisipHast MOJIEKYJIa;
4) OUIOJISIPHBIN HOH.
8. VxaxuTte BepHoe yTBepkaeHHE. COeMHEHNS C MOHHBIM THUIIOM CBSI3U, KaK IIPaBUIIO:
1) mnacTu4HsI (H.y.);
2) neryuu;
3) TyromnaBku;
4) m10Xo IpOBOAAT TOK (H.Y.).
9. HegocraTok iiofa B OpraHu3Me BbI3bIBACT:
1) dnroopos;
2) SHIAEMUYECKH 300;
3) XpOHUYECKHM IenaTuT;
4) aHemHIo.
10. Kaxoii u3 okcHuJ0B a30Ta UCHOJIb3YETCS B KAU€CTBE KOMIIOHEHTA JIJIsl MHTAJSIIUOHHOTO HapKo3a?
1) Nzo;
2) NO;
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3) NyOs;
4) NO;
5) N2Os.
11. Ko6anbT OTHOCHUTCSI K YHCITY:
1) MHKpPO3JIEMEHTOB;
2) onMUroOMOTEHHBIX DJIEMEHTOB;
3) OpraHoreHos.

Bapuanr 6.

1. M3006pa3uTe SJIEKTPOHHYIO U JJIEKTPOHHO-Tpaduueckyro dopmyny atoma siemeHta mom Ne 38.
VYkaxkuTe, K KaKOMy CEMEWUCTBY OTHOCHUTCS IaHHBIA DJIEMEHT, BAJICHTHBIC AJICKTPOHBI, BBICIIAS U
HU3MMasA CTCIICHU OKHCJICHUS, 3HAUCHUA BCCX UCTHIPEX KBAHTOBBIX YHCCII AJIA IMMOCIICAHCTO SJICKTPOHA.

2. Onummre TpOCTPAHCTBEHHYIO CTPYKTYpy Mousiekyibl BeCl,. Ykaxute Tun ruOpuan3anuu, MeXaHu3m
00pa3oBaHus U BUJ CBSI3H.

3. DHeprust HOHU3AIMH aTOMa — 3TO:
1) MMHUMaNbHAs SHEPrHsl, He00X0AUMas JUIsl OTPBIBAa OT aTOMa Hauboee MPOYHO
CBSI3aHHOTO C HUM JJICKTPOHA;
2) MMHHMaJIbHAs 3HEPrusi, HeoOXoAUMas sl OTPBIBA OT aToMa Hanbosee ciabo
CBSI3aHHOTO C HAM JJIEKTPOHA;
3) sHeprus, KOTOpas BbIIEISETCS MPU NPUCOSAUHEHUH JIEKTPOHA K aTOMY;
4) sHeprusi, KOTOpast MOTJIOMIACTCS MPH MPUCOSTNHEHUHN dJIEKTPOHA K aTOMY.
4. YKaxxure aToM ¢ HauOOJIBIINM PaIyCOM
1) Li;
2) K;
3) Cs;
4) Na.
5. Ha cKOJNBKHX SHEPreTHYECKNX YPOBHSX PACIIONIAratoTCs JICKTPOHBI B aTOMAaX 3JIEMEHTOB 4 mepuoa:
1) 1;
2) 2;
3) 3;
4) 4.
6. YkaxxuTte BepHOE YTBEp)KACHUE!
1) oOpa3zoBaHHe XUMUYECKOH CBS3H SBISETCS, KaK MPABUIIO, SK30TEPMUIECKIM
HPOLIECCOM;
2) BemecTBa ¢ MOJEKYJISIPHOW KPUCTATUIECKOHN PEIIETKON BCETa MII0X0 PACTBOPHUMEI
B BOJIE;
3) aTroMmHas KpHCTAJUTMYECKasi perIeTka XapakTepHa Ui BCEX MPOCTHIX BEIIECTB;
4) K mpu3HAKaM BEIECTB C HOHHBIM THIIOM CBSI3M MOKHO OTHECTH XPYNKOCTh U
TUTOXYTO 3JIEKTPOTIPOBOJIHOCTb.
7. Mexanu3m 00pa30BaHusl KOBAJICHTHOM CBS3M 3a CUET HEIO/IIEHHON Naphl 3JIEKTPOHOB OJTHOTO aTOMa
1 cBOOO/IHOM OpOUTaNIM IPyroro aToMa Ha3bIBaeTCsl:
1) HenmoaeneHHbIM;
2) OOMEHHBIM;
3) IOHOPHO-aKLENTOPHBIM;
4) pa3zo0IICHHBIM.
8. BOJBIIMHCTBO MUKPOAJIEMEHTOB B MAKCUMAJIbHBIX KOHLIEHTPALUSIX COACPKUTCS B:
1) xposuy;
2) meueHu;
3) mosre;
4) moykax.
9. Kanpuuii B opranu3Me sBISCTCS AJIsl MarHusl aHTarOHUCTOM:
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1) oH ycrinBaeT OMOJIOTHYECKYIO aKTHBHOCTh MarHMs;
2) ocnabiiseT ero akTHBHOCTb;
3) UX aKTUBHOCTH CKJIQJIbIBAIOTCS.
10. ®usznonorndeckuM (M30ToHNUECKUM) HazbiBaeTcs pacTBop NaCl ¢ KoHIIeHTpaIe:
1) 0,7 %;
2) 0,9 %;
3) 2%:;
4) 9 %.
11. IIpouecc cBepThIBaHUS KPOBU MOXKHO YCUJIUTh IIyTEM BBEJEHUS B OPTaHU3M:
1) coneit menu;
2) coJiel Kaablus;
3) coneil HaTpus;
4) coeii xenesa.

Bapuanr 7.

11. M3o00pa3ure 5AEKTPOHHYIO U DJIEKTpOHHO-rpaduyeckyro ¢Gopmyiay atoma snmemeHTa moa Ne 33.
YKaxkuTe, K KaKOMy CEMEWUCTBY OTHOCHUTCS IaHHBIA DJIEMEHT, BAJICHTHBIC AJICKTPOHBI, BBICIIAS U
HU3MMasA CTCIICHU OKUCJIICHUA, 3HAUCHUA BCCX UCTHIPEX KBAHTOBBLIX YHCCII AJI IMMOCIICAHCTO 3JICKTPOHA.

2. N300pa3ute 0Opa3oBaHue CBSI3M MEXKIY Mapoi 3neMeHToB St v F. YkaxuTe KpuTepuid, o KOTOpomy
ObL11 BBIOpaH TUN cBs3u. [IpuBenuTe popmyly COEAMHEHUS U TUIl KPUCTAINIMYECKON PEILIETKH.

3. CkoJbKO s — opOuTanei HaXoAUTCsl Ha BTOPOM SHEPTreTUYECKOM YPOBHE.
1) 1;
2) 2;
3) 3;
4) 4;
5) 6.
4. ATOMBI 5JIEMEHTOB KaKOii TPYIIIEI KMEKOT (OPMYITY BHEIIHETO SJIEKTPOHHOTO clost — ns’np?:
1) IV A;
2) IV B;
3) ITA;
4) VIA.
5. DnemMeHTHI B IEPUOAMYECKOM CHCTEME PaCIoIararoTCs B MOPSAKE BO3PACTAHUS:
1) BAEKTPOOTPHUIIATENHHOCTH;
2) 3apsaoB A1ep UX aTOMOB;
3) paanycoB WX aTOMOB;
4) 3apsa0B KAaTHOHOB;
5) MeTa/In4ecKuX CBOMCTB.
6. CKONTbKO KOBAJICHTHBIX CBSI3€H M0 OOMEHHOMY MEXaHU3MY MOXET 00pa30BbIBATh ATOM C 3JIEKTPOHHOM
KoHpurypamuei 1s22s'2p?:
1) 1;
2) 2;
3) 3;
4) 4.
7. YKaxXuTe BEpHOE YTBEPKICHUE:
1) oOpa3oBaHuEe XUMUYECKOM CBSI3H SIBISETCS, KaK MPaBUIIO, YK30TEPMUUYECKUM
MIPOLIECCOM;
2) BelECTBAa C MOJIEKYJISIPHON KPUCTAJUIMYECKOM pEeIIeTKON BCeria II0X0 PACTBOPUMBI
B BOJIC;
3) aTOMHasl KpUCTAJJIMUECKasl pelleTKa XapaKTepHa JJIsl BCEX MPOCThIX BEIIECTB;
4) K MpU3HAKaM BEIECTB C HOHHBIM TUIIOM CBSI3U MOYKHO OTHECTU XPYNKOCTh U
IUIOXYO 3JIEKTPOIPOBOIHOCTb.
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8. Henocratok ¢propa BbI3bIBaCT:
1) xapuec;
2) dmroopos;
3) aHemmuIo;
4) sHAEMUYECKHI 300.
9. Menpb U IUHK SBISIOTCS 2JIEMEHTaMU — CUHEPTeTHKAMU:
1) oHM ycHIMBAIOT OMOJOTHUYECKYIO aKTUBHOCTD JAPYT JIPYTa;
2) ocnabisoT aKTUBHOCTH JIPYT IPYTa;
3) UX aKTUBHOCTHU CKJIAJIbIBAIOTCS.
10. /{5 TUNICOBBIX NOBSA30K MPUMEHSIOT:
1) cynbdar kanpius;
2) xapOOHaT KaJblLIus;
3) cynbdaT Maruus;
4) xyopup Kanblysl.
11. MuKpo371€MEHTBI B OCHOBHOM OTHOCATCS K YUCITY:
1) d-amemeHTOB;
2) S-3JI€EMEHTOB;
3) p-dIEMEHTOB.

Bapuanr 8.

1. U3006pa3ute 3JIEKTPOHHYIO M 3JIEKTPOHHO-Tpaduueckyro (opmyny atoma siemeHta mox Ne 53.
VkaxuTe, K KaKOMy CEMEWUCTBY OTHOCHUTCS JaHHBIA 3JIEMEHT, BAJICHTHBIE AJIEKTPOHBI, BbICIIAS U
HU3IIas CTETIEHN OKHUCIICHUS, 3HAYEHHsI BCEX YEThIPEX KBAHTOBBIX YUCEII IS ITOCIEIHETO DJIEKTPOHA.

2. Onumure NpoCTPAaHCTBEHHYIO CTPYKTYpy Mozekyibl CO,. Ykaxure Tvn ruOpuan3aluy, MEXaHu3M
00pa30BaHus U BUJ CBSA3H.

3. CkonbKo p-opbuTaneit HaXo0IUTCs Ha TPEThbEM SHEPTeTHUECKOM YPOBHE:
1) 1;
2) 2;
3) 3;
4) 4.
4. B KaKkoM psifly YKa3aHbl TOJIBKO P-3JIEMEHTBI:
1) Ce, Pr, Nd;
2) Mg, Sc, Kr;
3) ALN, At;
4) Cu, Fe, Ag.
5. Ha cKOJIBKHMX SHEPreTHYECKUX YPOBHSX PACIIONIaratoTCs DJIEKTPOHBI B aTOME MarHus:
1) 1;
2) 2;
3) 3;
4) 4.
6. Mexanmn3m 00pa30BaHus KOBAJICHTHOM CBS3H 32 CUET 000OIECTBIICHHS HE CIIAPEHHBIX dJICKTPOHOB
JIBYX B3aMMOJICHCTBYOIUX aTOMOB Ha3bIBACTCS:
1) 00oOmIeCTBIAIOMNM;
2) OOMECHHBIM;
3) JOHOPHO-AKIENTOPHBIM;
4) MONSAPHBIM.
7. CKOJIBKO KOBAJICHTHBIX CBS3€H 10 0OOMEHHOMY MEXaHHU3MY MOXKET 00pa30BBIBATH aTOM C DJIEKTPOHHOM
xkoH(purypanuei 1s°2s*2p?:
1) 1;
2) 2;
3) 3;
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4) 4.
8. BonopoHast cBA3b:
1) uMeeT HanpaBIEHHOCTH;
2) cnabee OOBIYHBIX MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUI;
3) BCTpewaeTcs B IPOCTHIX U CIIOKHBIX BELECTBAX;
4) BcTpeuaeTcs Mexmy Moiekymamu H,S.
9. HepgocraTok iiofa B OpraHu3Me BbI3bIBACT:
1) dmroopos;
2) sHAEMUYECKUH 300;
3) XpOHWYECKHH TenaTuT;
4) anemuio.
10. Kanbuuii B opraHu3me sBISETCS JUIsl MarHHUSI aHTArOHUCTOM:
1) oH ycwinBaeT OMOJOTMYECKYIO aKTUBHOCTh MarHus;
2) ocnabmiser ero akTUBHOCTH;
3) UX aKTUBHOCTHU CKJIAJIbIBAIOTCS.
11. IIponecc cBepThIBaHUSA KPOBA MOXKHO YCUJIUTh IIyTEM BBEJCHUS B OPraHU3M:
1) coneit meau;
2) coneit KaabIus;
3) coneil Hatpus;
4) coneit xxenesa

CamocrosiTeibHAsA ayauTOPHas padora o0y4yaromerocst Ne 8
Tema: KommiekcHble coelMHEeHUsI

Bapmuanr 1.
1. HazoBure coennHeHus:
[Ni(NH3)s] SOq;
Na [AI(OH)4].
Hanummre ypaBHEHUS NEPBUYHOW M BTOPHUYHOW JUCCOLMAIIMM 3TOTO COEAMHEHUS B BOJHBIX
pacTBOpax M BeIPa3uTe KOHCTAHTY HECTOMKOCTH.
2. M3ob6pazute dopmynsl rekcanumanodpeppara (II) xamus u xjmopuna nuammunocepeOpa (I). Yiaxwure
HEHTPAIBHBIA aTOM, €0 3apsil, TUTaHIbl, KOOPAWHAITMOHHOE YHCIIO.

3. Kakos 3apsi1 BHyTpeHHEH cdepbl U KoMmIiekcooOpazoBatesst B coenuHeHnn Ky[FeFq)?

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

4. KommiekcooOpa3oBareiu — 3TO:
1) TOIBKO aTOMBI, JOHOPHI AJEKTPOHHBIX Map;
2) TONBKO MOHBI, aKIIETITOPHI NIEKTPOHHBIX Tap;
3) TOaBKO d — 3IEMEHTHI, JOHOPHI JIEKTPOHHBIX Map;
4) aTOMBI WM MOHBI, aKIIETITOPHI JIEKTPOHHBIX Tap.
5. Bropuunas qucconuanus 310:
1) muccoumanysi KOMIJIEKCHOTO HOHA;
2) nuccouManys KOMIUIEKCHOTO COEIMHEHUSI.
6. Kommuiekcnoe coequnenue [Zn(NH3)4]SO,4 Ha3bIBaeTCA:
1) cynbdar TeTpaaMMHUHIIMHKA;
2) cynbdaT TeTpaaMMHaKaT [UHKa;
3) cynbdaT TeTpaaMMHH LIMHKATA;
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4) nMHKAaT aMMuaka cyiabQar.

Bapuanr 2.
1. Ha3zoBute coenmmHeHNS
[Co(NH;)s] Cls;
K4 [Fe(CN)s].
Hanummure ypaBHEeHUS NEpBUYHOW M BTOPHUYHOM JUCCOIMAIMM STOTO COEIWHEHHUS B BOJTHBIX
pacTBOpax M BBIPA3UTE KOHCTAHTY HECTOWKOCTH.
2. Nzob6pasute hopmynsl cynbpara rekcaakBakodansta (II) u terpannanokynpara (II) kanusa. Ykaxure
IIEHTPATBHBIA ATOM, €T0 3apsiI, JIATAHIbl, KOOPIWHAIMOHHOE YHCIIO.

3. Omnpenenute 3apsAn BHYTpeHHEH cdepbl M KOMIUIEKCOOOpa3oBaTeiss B KOMIUIEKCHOM COCIMHEHHUH
K3[AI(OH)g]:
1) -3, +3;
2) -4, +2;
3) +4, -2;
4) +3, -3.
4. OCHOBOIIOJIATAIOIINE MPEICTABICHUS O KOMIUICKCHBIX COSIMHEHHUSX BBEJ B HAYKY:
1) Bepnep;
2) AXMeToB;
3) beketos;
4) I'enpMronbi.
5. Koncranta HECTOMKOCTH 3TO:
1)  oTHOmIEHWE TPOW3BENCHHUS KOHICHTPAIlM HWOHOB KOMIUIEKCOOOpa3oBaTeist H
JIUTaHJI0B K KOHIIEHTPAIIMH KOMITJIEKCHOTO HOHA;
2) OTHOUICHWE KOHIIEHTPAIMH KOMIUIEKCHOTO WOHAa K IMPOU3BEACHUIO KOHIICHTPALUI
MOHA-KOMIUIEKCOOOpa30BaTeis ¥ JIUTaH/10B.
6. Kaxoe KoMIUIEKCHOE COeTMHEHNE HE UMEET IEPBUYHOM ArccoLraum?
1) Ko[PYOH)4];
2) [Pt(NH3).CL];
3) Ko[PtCle];
4) [Ag(NH;),JOH.

Bapuanr 3.
1. HazoBute coenuHeHus:
K5[PtCle];
[Zn(NH3)4] SOs.
Hammmure YpaBHCHHA HGpBH‘-IHOfI n BTOpH‘-IHOfI AUccouanmu JSTOIr0 COCIUMHCHHSA B BOIHBIX
pacTBOpax U BbIPAa3UTE KOHCTAHTY HECTOWKOCTH.
2. N3o06pa3ute dopmynbl 6pomuaa rekcaammuaokoOanbsTa (I1) n rekcanutpuroxodansTata (I11) xamms.
YKa)KuTe [EeHTPaJIbHBII aTOM, €ro 3aps, TUTaH bl, KOOPAUHAIIMOHHOE YHCIIO.

3. Onpenenure CTENEHb OKUCICHUS M KOOPJMHALMOHHOE YUCIIO IEHTPAJIBHOTO aToMa B COEAMHEHHUU
[Co(NH;3)s]Cl:
1) +3, 6;
2) +2, 4;
3) +6, 6;
4) 0, 6.
4. Jlurauasl — 3T10:
1) Monekybl, JOHOPBI AJIEKTPOHHBIX Iap;
2) MOHBI, aKLENTOPHI JIEKTPOHHBIX Map;
3) MOJEKYJIbl U HOHBI — aKLIETITOPbI 3JEKTPOHHBIX Hap;
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4) MoJeKyybl M MOHBI — IOHOPBI JIEKTPOHHBIX I1ap.
5. Yucno cesazeit, 00pa3yeMbIX IEHTPaTbHBIM HOHOM-KOMITJIEKCOOOpa30BaTesieM Ha3bIBACTC:
1) JIEHTaHTHOCTHIO;
2) KOOPAWHAITMOHHBIM YHCIIOM;
3) CTEeneHbIO OKUCIICHMUS;
4) 3apsa0M KOMIUIEKCHOTO HOHA.
6. Ha ocHOBaHMM BENTWYHH KOHCTAaHT HECTOMKOCTU OMpEAeNUTe HauOoliee YCTOWYMBBHIN KOMITIEKCHBIH
WOH:
1) [Ag(NH;),]" K, =5,89-10"%;
2) [Ag(CN),]~ K, =110
3) [Fe(CN)s]*~ K,=1-10731;
4) [Co(NH;)s]** K, =4.07-107.

Bapuanr 4.
1. HazoBute coennHeHus:
[Ag(NHs):] (OH);
K [Pt(CN)4].
Hamumire ypaBHeHHST TEPBUYHOW W BTOPUYHON JMCCOLMAIMM STOTO COCIWHEHUS B BOJHBIX
pacTBOpax U BbIpa3uTe KOHCTAHTY HECTOMKOCTH.
2. N3obpasute Gopmyinsl xiopuaa rekcaammunoxpoma (I1I) m nuakBareTparumpokcoaroMuHaTa Kajaus.
VYKaxkuTe LIeHTPaJIbHBII aTOM, €ro 3apsi, JUTraH bl, KOOPAUHAIUOHHOE YUCIIO.

3. Onpenenute cTeneHb OKUCICHUS LEHTPAIBHOTO aToMa U 3apsia KoMmiuiekca B coequHeHud [Pt(NH;3),Cl]:
1) +4, 0;
2) +2, 0;
3) 0; +4;
4) +6, 0.
4. IlepBuuHas JUCCOLMALINS ITO:
1) nuccouumanysi KOMIUIEKCHOTO HOHA
2) nuccouuanus KOMIUIEKCHOTO COSTMHEHUS
5. JleHTaHTHOCTH — 3TO:
1) 4ucno cBs3ei MeXIy KOMIUIEKCOOOpa3oBaTeseM 1 JINTaHJaMH;
2) YHCIO 3IEKTPOAOHOPHBIX aTOMOB B JIMTAH/IE;
3) 4uCIO ANEKTPOJOHOPHBIX aTOMOB B KOMILIEKCOOOpa3oBarere;
4) 4KCcno AMEKTPOHAKIENTOPHBIX aTOMOB B KOMILIIEKCOOOpa3oBarere.
6. KommiekcHoe coenunenmne K4[Fe(CN)g] Ha3biBaercs:
1) rexcanmonoddepym (1) kamus;
2) rekcarmanoddepat(Il) kamms;
3) xanwmii (IV) rexcarmanoddepar(Il);
4) mmanuaddepym(ll) xamus.

Bapuanr S.
1. HazoBute coequHeHus:
[Pd(H,0)(NH3),Cl] Cl;
Na[Cu(SO4)2] .
Hamumvre ypaBHeHUS TEPBUYHOW W BTOPUYHOM JMCCOLMAIMM 3TOTO COEIMHEHUS B BOJIHBIX
pacTBOpax U BbIpa3uTe KOHCTAHTY HECTOMKOCTH.
2. U3ob6paszure dopmynsl rexcaruapokcoxpomara (III) kamus m xmopuaa nuamuHomenu (I). Yikaxwure
LEHTPaJIbHBIA aTOM, €r0 3aps/l, JIUTAH/bl, KOOPAHUHALIMOHHOE YHUCIIO.

3. Onpenenute 3apsa BHyTpeHHel cdepnl B coenquaeHnn Ky[Fe(CN)g]:
1) +4
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2) 4,
3) -3;
4) 2.

4. VI3 IpuBEICHHBIX KOMIIIEKCHEIX HOHOB KOMTIIEKCHBIM aHHOHOM SBIIAETCS:
1) [Ag (NH;3),]%;
2) [Zn (OH)4]%;
3) [Cr (H,0)5(CN)s]%;
4) [Cr (H20)3Br]x.

5. Yka)uTe KOMILIEKCHOE COeJIMHEHHE, B KOTOPOM KOMILIeKcooOpasoBareneM spisercs Pt (IV):
1) [Pt(NH;),CL];
2) Ko[PtCly];
3) [Pt(NH;)4](NO3);
4) Ba[Pt(CN)4];
5) [Pt(NH3)4Cl,] Cls.

6. [{nanokobamamuH (BuTamMuH Bj,) sSBIsE€TCA KOMIIEKCHBIM CO€IMHEHHEM KoOanpTa. K KakoMmy THIy
KOMIUIEKCHBIX COEIMHEHUM OH MPUHAJICKUT?
1) anuaOKOMIIIIEKCOB;
2) IICHOB;
3) KaTHOHHBIX KOMIUIEKCOB;
4) XenaTHBIX KOMILICKCOB.

Bapuanr 6.
1. HazoBure coenuHeHus:
[Co(H,0) (NH3)4(CN)]Br»;
Naz[PtI4].
Hanummre ypaBHEHHs NEpPBUYHOW M BTOPHUYHOW JUCCOLMAIIMM 3TOTO COEAMHEHUS B BOJHBIX
pacTBOpax M BHIPa3uTe KOHCTAHTY HECTOMKOCTH.
2. N300pasure ¢popmyisl TpupTopruapokcodepmnara (1) Maraus u HuTpaTa AMakBaTeTpaaMMUHHUKEIS
(IT). YkaxkuTe 1ieHTpaNbHbBIN aTOM, €T0 3aps/l, JIUTaH bl, KOOPAUHAIIMOHHOE YHUCIIO.

3. Uemy paBHa CTeNeHb OKUCIIEHUS LIeHTpasIbHOTO atoma B MostekyJie K;[Fe(CN)y]?
1) +3;
2) +4;
3) +2;
4) 0.
4. Memu (II) runpokcua oOpa3yeT ¢ menoYaMu KOMIUIEKCHBIC COSMHEHHSI, B KOTOPBIX ME/Ib MPOSIBIISET
KOOPAWHAIIMOHHOE YHCIIO:
1) 2;
2) 5;
3) 4;
4) o.
5. 13 npuBeIeHHBIX KOMIUIEKCHBIX COSJIMHEHHI KATHOHHBIM KOMILICKCOM SIBJISICTCS:
1) Nay[Fe(CN)sNOJ;
2) Ks[Fe(CN)gl;
3) [Cr(H,0)4CL]CL;
4) Hy[PtClg).
6. 'em (cocTaBHast 4acTh reMOrIOOMHA) SBJISAETCS KOMIUIEKCHBIM COSAMHEHHEM kene3a. K kakomy Ttuiry
KOMILJICKCHBIX COCTUHCHUN OH OTHOCUTCS?
1) aKBaKOMILIEKCOB;

104



2) aIuaI0KOMILICKCOB;
3) KaTHOHHBIX KOMIUICKCOB;
4) xenaTHBIX KOMILJIEKCOB.

Bapuanr 7.
1. Ha3zoBute coenmHeHNS
[Co(NH3)4(H20),]Cly;
Ko[Hg(NH3)2(NO2)4].
Hanummure ypaBHeHUS NEpBUYHOW M BTOPHYHOM JUCCOIMAIMM STOTO COEIAWHEHHUS B BOJTHBIX
pacTBOpax M BBIPA3UTE KOHCTAHTY HECTOWKOCTH.
2. Uzobpasure dhopmynsl auxnopoaunuanokynpara (II) xamus u 6pomuna rekcaammunakoOanpra (I11).
VYKaxuTe HEeHTPAIbHBIN aTOM, €0 3apsij, JIUTaH Ibl, KOOPAUHALUOHHOE YHCIIO.

3. YKaxxuTte KOOPAWHAITMOHHOE YHCIIO IEHTPaIbHOTrOo aToMa 1 ero 3apsia B coequaennn [Co(NH;);Cls].
1) 6, +3;
2) 4, +3;
3) 6, +2;
4) 4, +3.
4. Jlns npuBeieHHOT0 KoMIuiekcHoro coeannenus Ko[Hgly] ykaxure kommiekcoobpa3oBarenb:
1) K*;
2) Hg*;
3) I
4) HgI427.
5. BHyTpeHHI0I0 KOOPIUHAIIMOHHYIO c(pepy B KOMITJIEKCHOM COSAMHEHUI COCTABIISIIOT:
1) nuraHnabl v aaeH/bI;
2) aneHIbl U KUCJIOTHBIE OCTATKH;
3) ameHabl U HEUTpaTbHBIE MOJIEKYJIBI;
4) nurasAbl ¥ LEHTPAJIbHBIN aToOM.
6. Kommnekcons! (MOMUACHTATHBIE JIMTAHbI, B YACTHOCTH TPWJIOH b), MCMONB3YIOT B MEAMIIMHE Kak
AQHTHUJIOT TIPU OTPABIICHUU:
1) xmopowm;
2) aMMHaKoMm;
3) ConsIMU TSDKEJBIX METaJlIOB;
4) pannoakTUBHBIMU METaJJIAMHU.

Bapuanr 8.
1. HazoBuTte coenquHeHus:
[CT(NH3)3(H20)2 Cl] Clz,
[Co (NH3)6Cl3].
Hanwmmre ypaBHEHHS TNEPBHYHOW W BTOPHUYHOW JUCCOIUAIIMKA 3TOTO COCAMHEHUS B BOJTHBIX
pacTBOpax U BhIPa3UTEe KOHCTAHTY HECTOMKOCTH.
2. UzobOpazutre  Qopmynsl  TeTpaHuTparoauakBakoOampTata  (III) sautua  w cynbduna
O6pomonenTaakBaxpoma (II1). Ykaxure neHTpanbHbIi aTOM, €r0 3apsj, JUraH/bl, KOOPIUHALMOHHOE
YHCIIO.

3. Ykaxxure KOOPAMHAIMOHHOE YHCIIO LIEHTPAIbHOTr0 aToMa U ero 3apsija B coequnenun [Cr(NH;),Cl.
1) 4, +2;
2) 6, +3;
3) 2, +2;
4) 6, +2.
4. KoHcTaHTa yCTOMYMBOCTH 3TO:
1)  oTHOmIEHWE TPOW3BEACHHUS KOHIEHTPAIM HWOHOB KOMILIEKCOOOpa3oBarenst H
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JIUTaH/I0B K KOHIIEHTPALIMN KOMIUIEKCHOTO MOHA;
2) OTHOIICHHE KOHIIEHTPAIIMU KOMILJIEKCHOTO WOHAa K TMPOU3BEICHUIO KOHIICHTPAIHI
MOHA-KOMIUIEKCOOOpa30BaTesi U JTUTaH/OB.
5. Peanuzarust Kakoro THUINAa XUMHYECKOW CBSI3M 00513aTelIbHAa B KOMIUIEKCHBIX COCTMHCHUSX ?
1) nTOHOPHO-aKUENTOPHOTO;
2) BOJOPOIHOTO;
3) MeTajuIM4ecKoro;
4) moHHOTO.
6. 13 npuBeI€HHBIX KOMILJIEKCHBIX HOHOB KOMILIEKCHBIM KATHOHHOM SIBJISIETCSI:
1) [Cr (NH3)s(CNS),J%;
2) [Cu (H0)(CN)s]%;
3) [Cu(CN)J%;
4) [Zn(OH)4J*.

Pa3znen 6. OCHOBBI 3JIEKTPOXUMMHU

CamocrosiTeibHAs ayaiuTOPHas padora o0y4yaromerocst Ne 9
Tema: OCHOBBI 3JIEKTPOXUMHH

Bapmuanr 1.
1. MeTo10M HOHHO-3JIEKTPOHHOIO OanaHca noadepure Ko3(pPUIMEHTHI B JaHHOM YPaBHEHUU U YKAKUTE
OKHCJIUTENb U BOCCTAHOBUTEII!
KI + KMI]O4 + HZSO4 — MHSO4 + Jz + KQSO4 + HzO
2. Bpruuciute 3.J[.C. MEIHO-LMHKOBOTO 3JIEMEHTA, KOHLEHTpalus HOHOB MEAW B KOTOPOM pPaBHO
0,0001Mmomb/m, a KOHLIEHTpaIKs HOHOB ITMHKA paBHO 0,005 MomB/I1.
(E° (Cu**/Cu) = 0,34 B; E° (Zn**/Zn) = - 0,76 B).

3. Kakue yacTHIb! SIBIISIOTCS HOCUTESIMH JIEKTPUUYECKOTO TOKA B IPOBOJHUKAX MEpBOro poaa?
1) moHsI;
2) paauKansl,
3) 2IEeKTPOHBI;
4) VOHBI U 3JEKTPOHBI.
4. Ecnu rasibBaHMYECKUN AJIEMEHT paboTaeT caMoIIpoU3BOJIbHO, TO KakoB 3HaK J./1.C. anemenra?
1) MOJIOKUTENBHBIN;
2) oTpuLATENbHBIH;
3) 3aBHCHUT OT KOHLIEHTpAIH BEIIECTB.
5. 3aBUCUMOCTB 3JEKTPOTHOTO IOTEHIIMAIA OT aKTUBHOCTH HOHOB B PACTBOPE ONPEACISAETCS ypaBHCHHEM:
1) dapanes;
2) HepHcra;
3) Bant-T'odda;
4) T'mb6ca.
6. Peiokc-noTeHman BO3HUKAET Ha rpaHulle pas3zaena das:
1) mnartuHa — BOTHBIN pacTBOP, COJACPKAIINI OKUCICHHYIO U BOCCTAHOBJICHHYIO (DOPMEI
OJIHOTO BEIIECTBa;
2) meTaju1 — pacTBOp, COJIEPKALINI KaTHOHBI 3TOTO0 METaIa;
3) KaTuoHHO-OOMEeHHasi MeMOpaHa — pacTBOP, COAEPKALINIA KaTUOHBI, IPOHULIAEMbIE JUIS
MEMOpaHBI.

Bapuanr 2.
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1. MeTo10M MOHHO-3JIEKTPOHHOTO OanaHca nojadepure KodPPHUIHUEHTH B JAHHOM YPaBHEHUHU U YKaKUTE
OKHUCJIUTEb U BOCCTAHOBUTEJI!
MnSO, + KCl10O5; + H,O — HMnO, + KCI + H,SO,.
2. Bprunciuts 3.J1.C. MEIHO-IIMHKOBOTO 3JIEMEHTA, KOHIIEHTpalys HWOHOB MEIW B KOTOPOM paBHO
0,01momb/11, a KOHIIEHTpanus HOHOB MHKa paBHO 0,001 Moub/m.
(E° (Cu**/Cu) = 0,34 B; Eo (Zn*"/Zn) = — 0,76 B).

3. lNanbBaHUYECKUH 3JIEMEHT — IPUOOP, B KOTOPOM:
1) IpOUCXOANT XUMHYECKAs PEaKIIUs;
2) XUMHWYECKasi SHEPTrHs IPEBPAIIACTCS B JIEKTPUUECKYIO;
3) nreKTpuYecKas SHEPTHUsl IPEBPALIAETCS B XUMUYECKYIO;
4) snekTpuyeckas SHEpPIus MPEeBPALIACTCS B MEXaHUYECKYIO.
4. YKaxuTe NpaBUIbHYIO CXeMY KOHLIEHTPALMOHHOTO 3JIEMEHTA:
1) (+) Ag/0,1M AgNO; // 0,5M AgNO; / Ag (-);
2) (-) Ag/0,2M AgNO; // 0,2M AgNO5 / Ag (-);
3) () Ag/0,IM AgNO; // 0,5M AgNOs / Ag (+);
4) (+) Ag/0,IM AgNO;3 // 0,5M AgNOs / Ag (+).
5. 12C - ato:
1) oTpunarensHO 3apsHKEHHAS MOBEPXHOCTh METAJUIMYECKON MIACTHHKHY;
2) ynopsii04eHHOE pacipe/ieIeHUe MPOTUBOMNOIOKHO 3apsSKEHHBIX YACTHI] Ha TPaHULE
paszzena AByx ¢as;
3) MOJIOKUTENHHO 3apsKEHHAS] TTOBEPXHOCTH JKUIKOCTH;
4) TONOXUTENBHO 3apsHKEHHAS MMOBEPXHOCTh METAIITNYECKON TUIACTUHKH.
6. 'anpBannyeckmii snemMeHT Janmds—IKoou cOCTOUT U3 JIEKTPOIOB:
1) xagMHEBOTO U CEpeOPSIHOTO;
2) MEIHOTO U IIMHKOBOTO;
3) Kene3HOro W METHOTO;
4) MeIHOTO U cepeOpsHOTO.

Bapuanr 3.
1. MeTo/10M HOHHO-3JIEKTPOHHOT0 OanaHca nojadepure Ko3PpQHUIHUEHTH B JAHHOM YPaBHEHUHU U YKaKUTE
OKHUCJIUTENb U BOCCTAHOBUTEJI!
CI‘2(SO4)3 + BI'2 + NaOH — N8.2CI'04 + NaBr + N32$O4 + Hzo
2. Boruncnute 3.J1.C. rajibBaHMYECKOTO 3JIEMEHTa, 00Opa30BaHHOTO MAarHUEM M MEJbI0 KOHLIEHTpALUs
HMOHOB Maruust B Kotopom pasHo 0,001 mMoib/i1, a KoHUEHTpalus HoHOB Meau paBHO 0,01 Mob/1.
(¢° (Cu?*/Cu) = 0,34 B; ¢° (Mg>*/Mg) = — 1,18 B).

3. Ha aHOzIE B ralbBaHN4YE€CKOM 3JIEMEHTE MMPOUCXOUT TPOIIECC:
1) oxucneHus;
2) BOCCTAHOBJICHHUS;
3) ¥ OKHCIICHHS U BOCCTAHOBJICHUSI.

4. DNeKTPOIHBIM Ha3bIBAETCS MOTEHIUAIL:

1) moreHma, BO3HUKAIOIIUN Ha TPAHULIE METAJIII-PACTBOP, COAEPIKAIINNA KATUOHBI ATOTO
MeTaia;

2) moTreHIMal, BOZHUKAIOIINN Ha TPaHMIIE IBYX PACTBOPOB, COJIEPIKALINX Pa3HbIE
KOHIIEHTPALUH O/IHUX U TEX K€ HOHOB;

3) morteHIMall, BO3HUKAIOLIUI 10 00€ CTOPOHBI MEMOpaHbI ¢ U30MPATEIbHON
IPOHMLIAEMOCTBI0, pa3esaIolIeld pacTBOPBI Pa3HOM KOHLIEHTPALUY;

4) norteHUMaN, BOSHUKAIOIIMKA HA TPAHUILE UHEPTHBIN METAJLII-PAaCcTBOp, COAEpKAIIUN
COIPSKEHHYIO OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO HApy.
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5. [InatuHOBAas TUIACTUHKA, TOKPHITAs! INIATUHOBOM YEPHBIO U OIMYIIIEHHAS! B PACTBOP KHCIIOTHI C
aKTHBHOCTHIO HOHOB Bojioposia 1,0 MoJIb/1T 1 OMBIBaeMasi CTpyei ra3000pa3HOro BOIOPOIa TIPH C.Y.
SIBJIIETCS DJIEKTPOJIOM:

1) CTeKJISTHHBIM;

2) xjopcepeOpsHbIM;
3) BOIOpPOAHBIM;

4) KaJOMEIbHBIM.

6. Kpurepuem nporexanus OBP B npsiMoM HaripaBieHUU SIBISETCA 3HAUCHUE Pa3HOCTU PEAOKC-TIOTEHIIMAIA
OKHUCJIUTENS] U BOCCTAHOBUTEJS:
1) monoxuTenbHOE;
2) OTpHIaTeNIbHOE;
3) pasHnoe 0.

Bapmuanr 4.
1. MeTo1o0M HOHHO-3JIEKTPOHHOTO OanaHca noadepute K03(pPUIHEHTH B JaHHOM YPaBHEHUU U YKAKUTE
OKHCJIUTEb U BOCCTAHOBUTEII!
KJ + NaNOz + HzSO4 — Jz + Nast4 + N2 + KZSO4 + HzO
2. Beruncnuts 3.J1.C. MEAHO-IIMHKOBOTO 3JIEMEHTA, KOHLIEHTpalus HOHOB Meau B KoTopoM pasHo 0,003
MOJIB/J1, @ KOHIIEHTpanus HoHOB ItuHKa paBHO 0,001 mMomb/m.
(¢°(Cu) = 0,34B; ¢ °(Zn) = - 0,76 B).

3. MeMOpaHbl HEPBHBIX KIETOK B COCTOSTHUM BO30YkK/IeHHs 0oJiee MPOHHUIIAEMBI 1JI1 HOHOB:
1) natpus;
2) xamusl.
4. 3aBUCUMOCTb OTEHLIMANA 3JIEKTPOAA OT AKTUBHOCTH MOHOB B PACTBOPE ONPEEIISIETCS YpPaBHEHUEM:
1) Hepucra—Ilerepca;
2) ®apanes;
3) Hepscra;
4) I'uGb6ca.
5. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIM HA3bIBAETCS IIOTEHIUAIL:
1) moreHuuma, BO3HUKAIOIIUN Ha TPAHULIE METAJIJI-PACTBOP, COAEPIKAIINNA KATHOHBI
3TOr0 METaJlIa;
2) moTeHIMaN, BOZHUKAIOIINN HA TPaHMIIE IBYX PACTBOPOB, COJIEPIKALINX Pa3HbIE
KOHLEHTPALlUU OJHUX U TEX KE UOHOB;
3) moTeHIMal, BOSHUKAOIIHMH 10 00€ CTOPOHBI MEMOPAHBI ¢ H30UPaTEIbHOM
IIPOHULIAEMOCTBIO, PA3ACIIAIOLIEN pacTBOPHI pa3HON KOHLIEHTPAILUY;
4) moTeHUMa, BOSHUKAIOMINNA HA TPAaHUIIE UHEPTHBIN METAJUI-PacTBOP, COAEpKAILUN
COMPSKEHHYIO OKHUCIUTEIbHO-BOCCTAHOBUTEIBHYIO N1ApYy.
6. Kakoii aekTpo B raJiIbBAHUYECKOM 3JIEMEHTE Ha3bIBAETCS KaTOIOM:
1) Ha KOTOPOM MPOUCXOAUT MPOLIECC OKUCIIECHUS;
2) Ha KOTOPOM IPOUCXOAMT MPOLECC BOCCTAHOBJICHHUS.

Bapuanr S.
1. MCTOI[OM HOHHO-3JICKTPOHHOI'O OaylaHca HO,HﬁepI/ITe KOSQ)(I)I/IL[I/IGHTLI B JaHHOM YPAaBHCHUHU U YKAKUTC
OKHCJINTECJIIb U BOCCTAHOBUTCJIb.
K,Cr,07 + Na,S + H,SO4 — Crp(SO4)5+ S + Na,SO4 + K,SO4+ HyO.
2. Boumcmuts 9.J1.C. MeAHO-IMHKOBOIO DJIEMEHTa, KOHIEHTpPALUS HOHOB MEAUM B KOTOPOM PaBHO

0,005MoB/71, @ KOHIIEHTpa1Ksl HOHOB IIMHKA paBHO 0,00 1Mo/
(E° (Cu**/Cu) = 0,34 B; E° (Zn*"/Zn) = - 0,76 B)

3. Ecnu rasibBaHMYECKUI AJIEMEHT paboTaeT caMOIIpon3BOJIbHO, TO 3HaK DIC:
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1) MonOXKUTEIBHBIH;
2) oTpuULATENbHBIH;
3) MOCTOSHHBIM;
4) 3aBHCHUT OT KOHLIEHTPALIUU BEIIECTB.
4. lncy3noHHBIH MOTEHIMAT BOSHUKAET B CIIEJICTBUH:
1) paznuuus B ckopocTsx AUPPy3ur KATHOHOB U aHHOHOB;
2) npu HaJIMYUM FPAJUEHTA KOHLIEHTPAIUH;
3) paznuums B CKOpoCcTax AU y3ur KaTHOHOB M AHMOHOB MPU HATMYUU TPATUCHTA
KOHIIEHTPALUH.
5. Yucno F = 96500 K Ha3biBaeTcs MOCTOSTHHOM:
1) Jlenrmiopa;
2) Banr-T'oddoda;
3) ®dapanes;
4) I'uGb6ca.
6. {ndy3uoHHBIM Ha3bIBAETCS MOTCHLUAL:
1) moTeHIMan, BO3HUKAIOIINA Ha TPAHUIE METAILI-PACTBOP, COIEPKAIINI KATHOHBI TOTO
MeTaJla;
2) moTreHIMaN, BOZHUKAIOIINN Ha TPaHMIIE IBYX PACTBOPOB, COJIEPKALINX Pa3HbIE
KOHLIEHTPALlU OJHUX U TE€X )K€ HOHOB;
3) moTeHIMall, BO3HUKAOLIUI 110 00€ CTOPOHBI MEMOpaHbI ¢ U30MPATEIbHON
IIPOHUIIAEMOCTBIO, PA3ACIAIOLIEN PaCTBOPHI Pa3HON KOHLIEHTpAlWH;
4) noTteHUUAaN, BOSHUKAIOIIMNA HA TPAaHUIE UHEPTHBINA METAJLII-PacTBOP, COAEepKAIIUM
COIPSIKEHHYIO OKUCIUTEIbHO-BOCCTAHOBUTENBHYIO 11ApY.

Bapuanr 6.
1. MeTooM HOHHO-IIEKTPOHHOTO Oananca noadepute Kod(PpPHUIMEHTH B JAHHOM YPaBHEHUU U YKAKUTE
OKUCJIUTETh H BOCCTAHOBHUTEJI!
Zn + KNO;3 + KOH — K,Zn0O, + KNO,; + H,0.
2. Paccuwmraiite D.J1.C. k0OanbT-KaJMHEBOrO dJIEMEHTa ¢ KoHUeHTpauueil monos Cd*" pasmoit 0,001
Moub/11, noros Co?", pasnoii 0,0001 mons/.
(¢°(Cd*")=-0,403 B; ¢°%Co)= -0,29 B).

3. Ecnu ranibBaHMYECKUI AJIEMEHT paboTaeT caMOIIpoOU3BOJIbHO, TO KakoB 3HaKk J.J1.C. anemenra?
1) MOJIOKUTENBHBIN;
2) oTpuLATENbHBIH;
3) 3aBHCHUT OT KOHLIEHTpAIH BEIIECTB.
4. 3aBHCUMOCTBH DJIEKTPOIHOTO MOTEHIIMAJIA OT aKTUBHOCTH HOHOB B PACTBOPE ONPEACISETCS ypaBHCHHEM:
1) dapanes;
2) HepHcra;
3) Bant-T'odda;
4) T'mb6ca.
5. Ha aHojie B raJibBaHU4€CKOM 3JIEMEHTE ITPOUCXOIUT MPOLECC:
1) oxucnenus;
2) BOCCTaHOBJICHUS;
3) ¥ OKMCJIEHUS U BOCCTAHOBJICHUSI.
6. Kpurepuem nporexkanuss OBP B npsiMmoM HarnpaBiieHUH SBJISI€TCS 3HaUEHUE PA3HOCTH pPeAOKC-IIOTeHIIHaNa
OKHCITUTEIIS] © BOCCTAHOBHUTEIIS:
1) monoxuTenpHOE;
2) OTpHIATENIbHOE;
3) pasnoe 0.
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Bapuanr 7.
1. MeTo10M HOHHO-3JIEKTPOHHOTO OanaHca noadepute Ko3(PpPUIMEHTHI B JAHHOM YPaBHEHUU U YKAKUTE
OKHCJIUTENb U BOCCTAHOBUTEII!
Feg(SO4)3 + SOQ + HQO - FGSO4 + H2804.
2. Boruncnute O./1.C. MENHO-IIMHKOBOIO 3JIEMEHTA, KOHIEHTPAlMM MOHOB MEAW M LIMHKa B KOTOPOM
paBubl 0,001 1 0,01 mosb/m.
(¢°(Cu) = 0.34B; 9°(Zn) = - 0,76 B).

3. 'anpBaHUYECKHI JIeMEHT — PUOOP, B KOTOPOM:
1) mpoucxoAauT XMMHUYECKas peaKius;
2) XMMMUECKasl YHEPTHUs IPEBPAILAETCS B DJIEKTPUUECKYIO;
3) snekTpuyuecKasi SHEprus MPEeBpaLIaeTCsl B XUMUUECKYIO;
4) nnekTpuyecKas SJHEPIUs MIPEBPALLACTCS B MEXaHUYECKYIO.
4. JI5C —aro0:
1) oTpunatrenpHO 3apsyKE€HHas IOBEPXHOCTh METAJUINYECKOM MJIACTUHKH;
2) ymnopsii04eHHOE pacipe/ielieHue MPOTUBOMOIOKHO 3apsKEHHBIX YACTHI] Ha TPaHULIE
paszena nByx (das;
3) HOJOXKUTENBHO 3apsKEHHAs! TOBEPXHOCTD KHUJIKOCTH;
4) NOJIOKUTENBHO 3apsHKEHHAs TOBEPXHOCTh METAININYECKON TUIACTUHKH.
5. Auddy3noHHBINA MOTEHITMAT BO3HUKAET B CJIC/ICTBHH:
1) paznuuus B ckopocTax 1u¢¢y3ur KATHOHOB U AaHUOHOB;
2) npu HAIUYUU IpaIu€HTa KOHIIEHTPAIHH;
3) paznuuus B CKOpoCTAX TudPy3uHr KAaTHOHOB U AaHMOHOB MIPU HAJIMYUU TPAIUEHTA
KOHIICHTpaL1H.
6. lndy3uoHHBIM Ha3bIBAETCS MOTEHLUAL:
1) moreHuuma, BO3HUKAIOIIUN Ha TPAHULIE METAJLJI-PACTBOP, COJAEPIKAIINNA KATHOHBI
3TOr0 METaJLIa;
2) moTeHIMa, BOZHUKAIOIINN Ha TPaHMIIE IBYX PACTBOPOB, COJIEPIKALINX Pa3HbIE
KOHIEHTPALlUU OJJHUX U TEX KE HOHOB;
3) moTeHIMal, BO3HUKAIOLIMI 10 00€ CTOPOHBI MEMOpaHbI C U30UpaATENBbHOM
IIPOHULIAEMOCTBIO, PA3ACIIAIOLIEN pacTBOPHI pa3HON KOHLIEHTPAILH;
4) moTteHUMal, BOSHUKAIOMINNA HA TPaHUIIE UHEPTHBIN METAJLUI-PacTBOp, COAEpKaIUN
COMPSKEHHYIO OKHUCIUTEIbHO-BOCCTAHOBUTEIBHYIO M1ApYy.
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5. MeToandeckue MaTepuaJbl, ONpEeACIAAIOIHE IMPOUCAYPDLI OHNCHUBAHUA KOMIECTCHIIUA

Texkymmuii KOHTpPOJIb TPENCTABISAET COO0OM TPOBEPKY YCBOCHHS yd4eOHOTO Marepuasna
TEOPETUYECKOr0 U MPAKTUUECKOT0 XapaKTepa, PEryJSIPHO OCYIIECTBISIEMYIO Ha MPOTSKEHUU CEMECTpa.
K nocTronHcTBaM 1aHHOTO THUIIA OTHOCUTCS €0 CUCTEMaTUYHOCTh, HEMOCPEICTBEHHO KOPPEIUPYIOIIAsiCs
¢ TpeOOBaHMEM MOCTOSHHOTO U HEMPEPHIBHOIO MOHUTOPUHIA KayecTBa 0OyUEHUs OLIEHKU yCIIEeBaEMOCTH
oOyuaromuxcs. HemoctatkoM siBnsiercss (parMeHTapHOCTh M JIOKAIBHOCTh THpoBepku. KommereHuuio
LIEJINKOM, 2 HE OTJEJIbHBIE €€ AJIEMEHTHI (3HaHUS, YMEHHsI, HABBIKH) MTPU 10100HOM KOHTPOJIE IPOBEPUTH
HEBO3MOXHO. K OCHOBHBIM (hopMaM TeKyIIero KOHTpOIIs (TEKyIIeH aTTeCTalli) MOXKHO OTHECTH YCTHBIN
OIIpOC, MMCHbMEHHBIE 33JaHHs, J1TabopaTOpHbIe PA0OThI, KOHTPOJIbHbBIE PA0OTHI.

[IpomexyTouHas arrecTanusi, Kak IpaBWIO, OCYIIECTBISETCS B KOHIIE CEMECTpa U MOXKET
3aBepIlaTh U3yueHHe, KaK OTJENbHOW TUCHMIUIMHBI, TaK M ee pasjena (paszaenoB) /Momyns (Momyieil).
[IpomexxyTouHasi aTTecTanys MOMOTAeT OICHWUTH OoJiee KPYIHBIE COBOKYITHOCTH 3HAHWM W YMEHHHA, B
HEKOTOPBIX Clyyasx — Jake (OPMHPOBAHUE ONPEACICHHBIX NPOPECCHOHATBHBIX KOMIIETEHIIMH.
JIOCTOMHCTBA: TOMOTaeT OLEHUTH OoJiee KPYIHBIE COBOKYITHOCTH 3HAHUA M YMEHHH, B HEKOTOPBIX
ciydasix — Jaxke (opMupoBaHHe ONpeeeHHBIX MPO(EeCCHOHAIBHBIX KOMIEeTeHIIMNA. OCHOBHBIE (POPMBI:
3a4eT U dK3aMeH. TeKymuii KOHTPOJIb M MPOMEXKYTOYHASI aTTECTAIMsI TPAIUIIMOHHO CITY)KaT OCHOBHBIM
CpeACTBOM o0ecriedeHuss B ydeOHOM Tpolecce «0oOpaTHOM CBS3M» MEXIy IpernojaBaTesieM |
oOy4aromumcsi, HEOOXOAUMOM [UIsl CTUMYJIUPOBAaHUS pPabOThl OOYyYaroOIIMXCS M COBEPLUICHCTBOBAHUS
METOJMKHM TpenojaBaHus y4eOHbIX IUCHMIUIMH. HakoHel, WTOroBas rocyJapCTBEHHAs aTTecTalus
(UI'A) ciyXuT JUisi IPOBEPKU PE3YyJbTAaTOB OOYYEHHS B LEIOM. JTO CBOETO pOJia «IOCYJIapCTBEHHAs
IIpUEMKa» BBITYCKHMKA MPU yYaCTHM BHELIHUX HKCIEPTOB, B TOM uucie pabortomareneld. Jlumb oHa
MO3BOJISIET  OIIGHUTh  COBOKYITHOCTH  NPUOOPETEHHBIX  OOydYalOMIMMCS ~ YHUBEPCAIbHBIX U
npodeccuoHanbHbIX kKomnereHui. [Toatomy UI'A paccmarpuBaercst Kak crocod KOMIUIEKCHOW OLEHKH
KoMIeTeHIMH. JIocTOMHCTBA: CIYKUT AJs POBEPKHU pe3yIbTaToB OOyYEHHUs B LIE€JIOM U B MOJHOW Mepe
MO3BOJISIET  OLEHUTh  COBOKYNHOCTb  NPHOOPETEHHBIX  OOyYaroUMMCs  OOIIEKYJbTYpHBIX U
npodeccroHanbHbIX KoMIleTeHIM. OCHOBHBIE (JOPMBI: TOCYJapCTBEHHBIN 3K3aMeH, AUIIJIOMHas padoTa,
JUIJIOMHBIA IPOEKT.

OneHnBaHWe 3HAHWHA, YMEHHIA, HaBBIKOB M (WJIM) OMBITa JEATEIBHOCTH JOJDKHO HOCHUTH
KOMIUIEKCHBIN, CHCTEMHBIH XapaKkTep — ¢ y4eTOM KaK MecTa AUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON
MpOrpamMMbl, TaK W COJEPKATEIbHBIX W CMBICIOBBIX BHYTPEHHHX CBsi3eil. CBsi3u (OpMHPYEMBIX
KOMIIETEHIIMH ¢ MOAYNsSAMH, pasfenamu (TeMaMu) JUCHUIUIMHBL 00ECHeYMBaIOT BO3MOYKHOCTh
peanu3alMi JUIsl TEKYLIEro KOHTPOJIA, MPOMEXYTOUYHOM arrecTamud MO AWCLMIIMHE W HUTOTOBOTO
KOHTpOJISl Haubojee MOIXOASIIMX OLEHOYHBIX cpelacTB. [IpHBsi3ka OLIGHOYHBIX CPEICTB K
KOHTPOJMPYEMBIM KOMITETEHIIMSAM, MOIYJISIM, pasfeiiaM (TeMam) TUCHHIUIMHBI TMpUBEICHA B TaOJHIIE.
OneHka 3HaHMH, yMEHUI, HaBBIKOB M (MJIM) ONbITA JAEATEIBHOCTH, XapaKTEPU3YIOLUIUX 3Tarlbl
(dbopMHpOBaHHS KOMIETECHIIMI B MpoIlecce OCBOSHUS 00pa30BaTEeNbHON MPOrpaMMBbl B paMKax y4eOHOMH
JUCLUTUIMHBI

1. CobecenoBanue, ompoc chHenuaibHas Oecema MpernojaBaTesisi ¢ OO0ydYalomMUMCS Ha TEMBI,
CBSI3aHHBIE C U3y4YaeMOll TUCIMITIIMHOMN, pacCUMTaHHas Ha BBIICHEHHE 00beMa 3HaHUM 00ydarolerocs mno
OIpe/IeIEHHOMY pa3zieiy, TeMe, IpoOIeMe U T.I.

2. Tectsl sABIAIOTCS MpocTeimei (opma KOHTpOJIA, HalpaBlieHHass Ha INPOBEPKY BIaJECHUS
TEPMUHOJIOTHYECKUM arIapaToM, COBPEMEHHBIMU MH(POPMALMOHHBIMUA TEXHOJIOTUSIMH ¥ KOHKPETHBIMHU
3HAaHUSAMHU B 00J1aCTH (PyHAAMEHTAIbHBIX U IPUKIAIHBIX JTUCLUIUIMH.

Tect cocToMT U3 HEOOJNBLIONO KOJIMYECTBA 3JIEMEHTAPHBIX 3a/lady; MOXKET MPEeJOoCTaBIATh
BO3MOXHOCTh BBIOOpa M3 MEpedyHs OTBETOB; 3aHMMAaeT 4acTb ydyeOHoro 3aHsTtus (10-30 MuHyT);
MIpaBWIbHbIE PELICHUS PAa30UpAIOTCSs HAa TOM K€ WJIM CIEIYIOIIEM 3aHSATHH; 4acTOTa TECTUPOBAHMS
oIpeieNIAeTcs pernoaaBaTeneM

3. JlaGoparopHas, pabora SBJIS€TCS CpPEACTBOM MPUMEHEHHS W PEAIM3ANHUUA TOTYYCHHBIX
o0yyaromuMcsl 3HaHUl, YMEHUM M HaBBIKOB B XOJE BBINOJHEHHUS Y4eOHO-IPAKTUYECKOH 3ajauu,
CBA3aHHOM C IIOJYyYEHHUEM KOPPEKTHOIO 3HAUYMMOIO pe3yJbTaTa C IIOMOILIBIO pEAlbHBIX CPEACTB
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JesTeIbHOCTH. PekoMeHayeTcst A NpoBelIeHHs B paMKax TeM (paszesioB), Hambosiee 3HAUYMMBIX B
(hopMUPOBaHUU MTPAKTHUECKUX (MPOPECCHOHATBHBIX ) KOMIIETEHIIN)

4. 3auer ciayxkuT (GOpMOIl NPOBEpKHM KauecTBa BBINOJHEHHS OOYYarOIIUMHCS JIAOOPATOPHBIX
paboT, yCBOEHMsS YyuyeOHOro MaTepuana MPaKTHUYECKMX M CEMUHApCKUX 3aHATUH, YCHEUIHOro
MIPOXOKACHHSI IPOM3BOACTBEHHOMN U NMPEAIUIUIOMHON MPAKTUK U BBITIOJHEHMSI B IIPOLIECCE ITUX MPAKTUK
BCEX YUEOHBIX MOPYUYEHUN B COOTBETCTBUH C YTBEPKACHHON MPOTrpaMMON.

JlanHubple (OpPMBI KOHTPOJSI OCYIIECTBISIOTCS C IMPHUBICUYEHUEM Pa3HOOOPA3HBIX TEXHUYECKUX
cpeactB. TexHMYeCKHe CpeACTBa KOHTPOJIS MOTYT COJAEpKaThb: MNPOrpaMMbl  KOMIIBIOTEPHOIO
TECTUPOBAHUs, y4eOHbIE 3a/lauM, KOMIUICKCHBIE CHUTYallMOHHBIE 3aJaHMi. B TOHATHE TEeXHHYECKHX
CPEICTB KOHTPOJSI MOXET BXOIUTh OOOpYyAOBaHUE, HUCIOJIb3yEMOE CTYAEHTOM IpU JabOPaTOPHBIX
paboTax W UHBIX BUAAX paboOT, TPEeOYIOIMUX MPAKTUYECKOTO MPUMEHEHHS 3HAHUI U HABBIKOB B y4eOHO-
MPOU3BOACTBEHHON CHUTYallMH, OBJIAJICHUSI TEXHUKOW 3KCIIEpUMEHTA. B oTiiMune OT MpOM3BOACTBEHHOMN
MIPAKTUKU Ja0opaTOpHbIe U MOJO00HBIE UM BHUBI pa0OT HE MPEAINOoJaraloT OTpbiBa OT y4eOHOro mporecca,
MIPE/ICTABIISAIOT COO0M MOAENMPOBAHKE MPOU3BOJCTBEHHON CUTyallMd M MOJAPAa3yMEBAIOT MpPEIbsBICHHUE
CTYJEHTOM IIPAKTUYECKHUX PE3YyIbTaTOB MHANBUAYAIBHON WIN KOJUIEKTUBHOM €ATEIbHOCTH.

Pexum 00y4aroiiero, Tak Ha3bIBAEMOT'O PENETULIMOHHOTO, TECTUPOBAHUS CIIYXKUT, IPEXKIE BCETO,
JUISL U3yYEHHs] MaTEepUAIOB AUCIUILIMHBI U MIOATOTOBKE 00YYaIOIIErocs K aTTeCTYIOIEMYy TeCTHPOBAHUIO,
OH IMO3BOJISIET CTYAEHTY Jydllle OLEHUTh YPOBEHb CBOMX 3HAHUM U OMNPENENIUTh, KaKH€ BOIPOCHI
HY>KJAI0TCsl B JIOTIOJIHUTENIbHOU npopaboTke. B oOywaromem pexume oco0oe BHUMAHHUE JOJKHO OBITh
yaeneHo (OpMHUPOBAHUIO JAMAJIOra I0JIb30BATENsl C CHUCTEMOM, IyTeM 3aJaHusl BapUAHTOB pPEaKIMU
CHUCTEMBl Ha pa3JIMuyHble JEHCTBHA OOydarollerocs MpH TNPOXOXKAECHUH Tecta. B pesyinbrare
oOecrnieunBaeTcs BbICOKAsl CTENEHb MHTEPAKTUBHOCTHU 3JIEKTPOHHBIX YUeOHBIX MAaTEpHAJIOB, TP KOTOPOM
CUCTEMA IPEAOCTABIISIET CTYAECHTY BO3MOYKHOCTH AKTHBHOI'O B3aMMOJEHCTBHS C MOZYJIEM, peanusys
oOydJaronuii Juanor ¢ 1eablo BRIPAOOTKH y HEro HauboJsiee MOJHOTO M aeKBATHOTO 3HAHMS CYIIHOCTH
M3ydyaeMoro matepuaiga ATTECTyIOIIee TECTUPOBAaHME 3HAHUN OO0ydYaromuXcs MNpeJHAa3HAYCHO s
KOHTPOJISI YPOBHSI 3HAHUI U TO3BOJISIET aBTOMATU3UPOBATh MPOLECC TEKYIIEr0 KOHTPOJISI yCIeBAaeMOCTH,
a TaKKe MPOMEKYTOYHOM aTTeCTaLlMU.

5.1. MeToauueckue MaTepUaJibl 10 KPUTEPHUIO OCHUBAHUA TECCTUPOBAHUA

— OICHKa «OTJIHNYHO» BBICTABJIACTCA O6yLIaIOI_HCMy'CH, CCJIM OH IIPaBUJIBHO OTBCTUJI Ha 91%
BOIIPOCOB TECTA,

— OLIEHKa «XOPOLIO» BBICTABJISETCS 0OydYaroUIeMycsl, €CIi OH MpaBWIbHO oTBeTWI Ha 81-90%
BOIIPOCOB TECTA;

OLIEHKA «YJIOBJIETBOPUTEIHHOY» BBICTABIISIETCS] OOYUArOIIEMYCsl, €CITH OH TPABMIIBHO OTBETWII Ha
71-80% BOMpOCOB TECTA;

OIICHKA «HEYJIOBJICTBOPUTEIHLHOY» BBICTABIISICTCS OOYYAIONIEMYCsI, €CTH OH MPABWJIBHO OTBETHII
Ha MeHee 70% BOMpOCOB TeCTa.

5.2. MeToan4eckne MaTepHaJibl N0 KPUTEPHIO OLICHUBAHUS KOHTPOJIbHON padoThI:
3aganus 1- 6 mo 2 6aaa
— OIIEHKA «OTJINYHOY» BBICTABIISIETCS CTYAEHTY, ecii HabpaHo 11-12 6amnos;
— OIIEHKA «XOPOIIOy, — eciii HabpaHo 9-10 6aoB;
— OILIEHKA «YJOBJIETBOPUTEILHOY» — €CJIM HabpaHo 7-8 6asuioB ;
— OLICHKA «HEYI0BJIETBOPUTEIILHO» €CIIM HaOpaHo MeHee 7 0aoB.

5.3. MeToanuyeckue MaTepuajbl 0 KPUTEPUIO OLCHUBAHMS 3AIUTHI JIa00PATOPHOIl padoThI:
- OLIEHKA «3a4TeHO0» BBICTABJISIETCS CTYACHTY, €CIH padoTa oopmiieHa MPaBUIbHO, BBIIOIHEHbI
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NMHCbMCHHO BCC 3a/laHu, TPOU3BCACHLI paCiYCThl, CTYACHT ITOHAJ CYTh BBITTOJTHEHHOM pa60T51 1 OTBCTHUII
Ha MOCTaBJICHHBIC BOIIPOCHI.

5.4. Metoanueckue Matepuaibl o kputepuio onennBsanusa CAPO:
— OTJIMYHOY BBICTABIISIETCA 00Yy4arOIIEMYCsl, €CIIM OH BBIMOJIHUI 3aJJaHHs BEPHO, B ITOJIHOM;
— OLIEHKA «XOPOIIO» €CJIM UMEIOTCSl HE3HAUUTENIbHbIE HEOUEThI B BBINIOJHEHUH 33/I1aHUI;
— OLICHKA «YJOBJIETBOPUTEIILHO» €CIIH 3a/1aHUs BHINOJIHEHBI HE B IOJIHOM 00BEME;
— OLIEHKA «HEYJOBIETBOPUTEILHOY €CJIH 33JJaHUsl HE BBINIOJIHEHBI WM BBIIOJIHEHBI HEBEPHO.
5.5. MeToanuyeckne MaTepuaJibl 0 KPUTEPUIO OLIECHNBAHUSA 3a4eTa ¢ OLeHKO

OnEeHKa«OTINYHO» BBICTABISIETCSI 00y4YaroIIEeMyCsl, €CJId TEOPETUYECKOE COJIEpPKaHUE YCBOEHO
MOJTHOCThIO, 0e3  mpoOenoB, HEOOXOAWMBIE  MPAKTUYECKHME  KOMIETEHUUH  CHOPMUPOBAHBI,
HCYEpIbIBAIOIIE, IOCIEI0BATEIbHO, YETKO W JIOTHYECKH CTPOMHO H3JlaraeT marepual, CBOOOIHO
CIIPaBJISETCS € 3a/layaMi, BOIIPOCAMM U JIPYTMMHU BUAAMHU IPUMEHEHUS 3HAHUM, IPUYEM HE 3aTPyAHACTCS
C OTBETOM IIPY BUJIOM3MEHEHUH 3aJaHU.

O1eHKa «XOpOLI0» BBICTABIIAETCS O0YYaIOLIEMYCs, €CIM TEOPETUYECKOe COJAEp)KaHue Ouera
U3JI0’KEHO TOJHOCThIO, HEOOXOAUMbIE MPAKTHUECKHE KOMIIETEHIMHM B OCHOBHOM C(OPMHPOBAHBI, BCE
NIPEeyCMOTPEHHBIE MporpaMmMoi oOyueHHsl yueOHbIE 3aJjaHHsl BBIMOJHEHBI, KAYECTBO MX BBIMOJIHEHUS
JIOCTaTOYHO BbIcOKOe. OOyuaromuiicsi TBEpAO 3HAET MaTepuall, 'PaMOTHO U IO CYLIECTBY H3JIaraer ero,
HE JIOIIyCKasl CYIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC.

OneHka «yIOBJIETBOPHUTEJBHO»  BBICTABISETCS  O0ydYarolIeMycCs, €CId  TEOPETUYECKOE
coJepKaHue OujeTa H3JI0KEHO YaCTUYHO, HO MpoOesbl HE HOCAT CYLIECTBEHHOI'O XapakTepa,
HEOOXOIUMBIE  MPAKTUYECKHE  KOMIIETEHIIMM B  OCHOBHOM  C(OPMHpPOBaHbL,  OOJBIIUHCTBO
MIPEyCMOTPEHHBIX POrpaMMoii 00yueHHs yueOHbIX 3a]au BBINOJIHEHO, HO B HUX UMEIOTCS OLIMOKHU, TPU
OTBETE Ha IOCTABJICHHBII BONPOC JOMYCKAET HETOYHOCTH, HEJOCTATOUYHO IPaBUIIbHBIE (OPMYIUPOBKH,
HaOJII0AaI0TCs HAPYLLICHUS JIOTMYECKON MOCIIEI0BATEIbHOCTH B M3JI0’KEHUH ITPOrPaMMHOT0 MaTepuania.

OneHka «HeyI0BJIeTBOPHUTEIbHO» BBICTABIsETCS OOydalolleMycs, €cld OH HE 3HAaeT
3HAYUTENbHOM YacTM MaTepuasa B Oujiere, JOMYCKAaeT CYILIECTBEHHbIE OHIMOKH, HEOOXOauMble
MPaKTUYECKHE KOMIETEHUUHU He C(OpMHpPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOi
00yuyeHHs yueOHBIX 3aJaHUI HE BBIIOJIHEHO.
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[Ipunoxenue 2.
AHHOTALUSA TUCHUAILIHHBI

Jucnunianna Xunust
(MoayJn)

'YK-1 cnoco0GeH ocymiecTBIsITh KpUTHYECKHI aHAIN3 IPOOIEeMHBIX

Peanusyembie CUTyalliil HA OCHOBE CUCTEMHOT0 MOX0/1a, BEIpadaThIBaTh

[KOMIIETCHIINI CTPATETUIO ICHUCTBUM .
YK - 1.1. 3HaeT TEOPUI0  CHUCTEMHOr0  MOJX0Ja;
MOCIIE0BATEIHLHOCTh U TPEOOBAHUS K OCYIIECTBICHUIO TTIOMCKOBOH 1|
QHATUTUYECKOM NEATeIbHOCTH ISl PeIICHHS TOCTaBICHHBIX 3a/1a4;
YK — 1.2. Bblgenser 3Tambl peuieHUs] M JAECUCTBUSA IO PELIECHUIO
3aJaud; HaxOOuTh, KPUTHUYECKH aHAIM3UPYeT U  BBIOHpaeT
WHGOPMAIIHI0, HEOOXOAUMYIO JIJIsl PEIICHHSI TIOCTABICHHON 3a/1a4W;

PesybTaTh paccMaTpuBaeT pa3nyHbIe BAPUAHTHI PEIICHUS 3az[aq1:1;

OCBOCHIIS VYK — 1.3. npu aHanu3e npoOJEMHBIX CUTyallUd OLIEHUBAET

e — MpEeUMYyIIecTBa U PUCKU; TPAMOTHO, JIOTMYHO, apryMEHTHPOBAHO

(MoyII) opmyupyer; 5
COOCTBEHHBIE CYXJEHHUS U OLEHKH; OTJIMYaeT (PakThl OT MHEHHIA,
WHTEpIpeTalii, OLEHOK MW T.J. B PACCYXKICHUSAX APYrux
YYaCTHUKOB JIESITEIbHOCTH;
YK-1.4 paccmaTpuBaeT M TpeajaraeéT BO3MOXHBIE BapUAHTBH]
pelleHns TOCTAaBIEHHOW 3a/Jayd, OlLEHUBas MPAKTUYECKHX
MOCJIE/ICTBHI BO3MOKHBIX PEIICHUN MMOCTAaBJICHHBIX 3a7a4

TpynoeMKocTs, 3.€./ 4ac 3/108

DopMBI OTYETHOCTH (B T.4. N

o cemecTpy) 3ader ¢ OmeHKo B - 1 cemecTp
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