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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTHKCHHSI, INPOBEPHEMbIC NAHHbBIMU
OLCHOYHBIMHU MaTEepHaJIaMHU

Lenbto OCBOEHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHKE CIICAYIOMINX KOMIIETCHIIUMI:

OIIK-1. Cnoco0OeH aHanM3UpPOBaThb W HWHTEPIPETUPOBATH PE3YJIBTATHl XUMHUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. Crnoco0OeH mpoBOANTH CHHTE3, aHAIN3, U3yYCHHE CTPYKTYPHI U CBOMCTB BEILIECTB
U MaTEepUajIoB, UCCIIEOBATD MPOLIECCHI C UX YUACTHUEM.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

POOIIK 1.1 3naer TeopeTndeckne OCHOBBI HEOPTaHUYECKOH, OpraHUYEeCKOH, (hN3NIecKOi
U QHAIUTUYECKOW XUMHH, MPUMEHSIET UX MPU PEHIeHUH MPO(eCcCHOHANBHBIX 3a7a4y B JAPYTUX
001acTAX XUMHUH.

POOIIK 1.2 VYmeer cucreMatu3upoBaTb U  HHTEPIPETUPOBATH  PE3YJILTATHI
9KCIEPUMEHTOB M PAaCUYETHO-TEOPETUUYECKUX PabOT C UCHOJIb30BAaHHUEM TEOPETHUECKHUX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/ieliOB XUMHUH

POOIIK 1.3 Ymeer rpaMoTHO QOpMYIHPOBATh 3aKIIOUEHUS U BBIBOJBI 110 pe3yjibTaTaM
paboThI

POOIIK 2.1 3Haer cranAapTHbIE NIPUEMBbI U ONEpaIH, UCIOIb3yEeMbIE IIPU MOTYYEHUN
BEILIECTB HEOPTAHUYECKOW M OPTaHUYECKON MTPUPOBI

POOIIK 2.2 3Haer TeoOpeTHYECKHE OCHOBBI METOJIOB HM3yUYEHHsI COCTaBa, CTPYKTYpPbI U
CBOICTB /17151 TpaMOTHOTO BBIOOpA METO/Ia UCCIIEI0BAHUS

POOIIK 2.3 VYmMeer mnpoBOAUTH CTaHIAPTHBIE CHHTE3bI MO TOTOBBIM METOAMKAM,
BBINIOJIHATh CTaHJAPTHBIEC OIEpaluy s ONpeAeieHHs] XUMHUYecKoro M (a3zoBOro cocraBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOIb30BaTh CEpUITHOE HayyHOE 000py0BaHUE ISl U3yUEHUs
UX CBOICTB

2. OueHo4YHbIe MaTepUAJbl TeKYIEro KOHTPOJISl U KPUTEPUU OLleHNBAHUS

DJeMEeHTHI TEKYIIeT0 KOHTPOJIS:

— — OTY€THI 110 JTAOOPATOPHBIM paboTaMm;

— TECTHI;

— JIOMAITHHE 3aIaHuUs;

— KOMIUJICKCHOE MHJIMBHTyaJIbHOE 3a/IaHUC;,
— KOJUIOKBUYMBI.

OtuéTel 110 MaboparopasiM paboram (POOIIK 1.2, POOIIK 1.3, POOIIK 2.3)

[Tepedens maboparopHbix padbor npuBeacéH B nmocooun Iunsesa JI. I1. IIpakruueckue
pabotel 1o koymonanor xumuu / JI. T1. unsesa [u ap.]. — Tomck: U3a. Jom. TT'Y, 2015. — 243
c. Ilo pe3ynbraraM BBITIOJHEHHBIX J1A0OPATOPHBIX PabOT KaXKJblil CTYyJEHT COCTaBISET OTYET.
Otuer BKIIIOUAEeT B ceOs LIeIb U 3aJ1aud pabOThl, KPATKOE M3JI0KEHHE TEOPETHYECKUX OCHOB (B
TOM YHCJIE OCHOBHBIC MOHATHUSA, 3aKOHBI, YPAaBHEHUS U Jp.), MOPSIOK U METOAHUKY BBITOJIHEHUS
paboThl, pe3ybTaThl SKCIIEPUMEHTA B BUJI€ Ta0IUII U TpadKOB, BBIBOJIBI IO paboTe, coaepxKaliue
KaueCTBEHHbIC U KOJIMYECTBEHHBIE PE3YIbTATHI HCCIICIOBAHUM.

Kputepuu onenrBanus:

OueHka «3a4TeHO» CTaBUTCA MPU BBIIOJHEHUHU CIEIYIOUIUX YCIOBUM:

— nabopaTopHasi paboTa BBIIOJIHEHA B MOJHOM 00bEME; CTPYKTYypa OTUETa COOTBETCTBYET
BBIIICOMUCAHHBIM MTYHKTaM, B OTUETE MPABHIBHO M aKKypaTHO O(OpPMIICHBI BCe HEOOXOIUMBIE
3anmcu, TaOIUIIbl, PUCYHKH, TpadUKH, BBIYMCICHUS, CAeTIaHHBIC BHIBOBI COOTBETCTBYIOT 33a/ja4aM
paboTHI U coIepKaT UTOTOBBIE KAYECTBEHHBIE M KOTMYECTBEHHBIE Pe3yJIbTaThl HCCIEI0BAHUH;

— nabopaTtopHasi paboTa BBIIIOJIHEHA B MOJHOM 00bEME; CTPYKTYypa OTUETa COOTBETCTBYET
BBIIIICOMTUCAHHBIM TYHKTaM, B oOT4eTe OQGOpMICHBI BCE TaONWIBI, PHUCYHKH, Tpadukw,
BBIYHCIICHUS, HO JOMYIICHO JBa-TPU HEIOuYeTa, WIM He Oojiee IBYX HErpyObIX OmHUOOK (HE



BIIMAKOIINX Ha Kadyc€CTBO BBIBOI[OB), CACJIAaHHBIC BBIBOABI COOTBCTCTBYIOT 3aJadaM pa60TbI u
COACPIKAT UTOTOBBLIC KAYCCTBCHHBIC U KOJMYCCTBCHHBIC PC3YJIbTAThI I/ICCJIGI[OBaHI/II\/JI;

Onenka «He3aureHo» cTaBUTCS NP BHINOJIHEHUH CIEAYIOIINX YCIOBHM:

— 00y4JaroLuiics He BHIIOIHII PadoTYy;

— Ka4YCCTBO INPOBCIACHHBIX I/I3MepeHI/Iﬁ HC MNO3BOJIACT CACJIAThL BCPHBIX U 000CHOBAHHBIX
BBIBO/JIOB (IIOHyHIeHI)I MNPpUHOUIINAIIbHBIC OIINOKHU B HU3MCPCHUAX, BBIYHUCICHUAX, B BbIIIOJTHCHUH
paboTsr);

— nabopaTopHas palOoTa BBHIMIOJIHEHA HE TMOJHOCTBHIO, TaK YTO OOBEM BBITOJTHEHHBIX
HaOJIOIEHUIT/M3MEPEHUI HEe J0CTaTOueH IS JOCTIDKEHUS TOCTaBJICHHON B paboTe IeIu U He
IMMO3BOJIACT CACIIATh BEPHBIX U 000CHOBAHHBIX BBbIBOJIOB.

Tect (POOIIK 1.1, POOIIK 1.2, POOK 2.2)
Bapwanr 1
1. Tlpu cmemuBaHUM PAcTBOPOB TUApOKcHAA HaTpus u cyinbdarta menu (1) (HemocTaTok)
00pa3yIOTCsl MULIEIUTBI CIIEIYIOMIETO CTPOCHHUS:
a) {m[Cu(OH)2] nOH (n—x)Na*'} xNa*
6) {m[Cu(OH)2]nOH 0,5(n—x)Cu?"}Cu?*
B) {mM[CuSO4] NOH (n—x)Na'} xNa*
r) {m[Cu(OH)2]nCu?* (n-x)SO4* }**xS0.*
2. Tlpu cMemmBaHMM PacTBOPOB XJIopHa Oapus u cyibdara HaTpus (M30BITOK) 00pa3yIOTCS
MUTIIEIUTBI CIIETYIOIIEr0 CTPOCHUSI:
a) {m[BaCl;] nSO+* (2n-2x)Na* }*~ 2xNa*
6) {m[BaS0s] nBa?* (2n-2x)CI}?* 2xCI~
B) {m [BaS0O4] nSO+* (2n-2x)Na* }*~ 2xNa*
r) {m[BaCl:] nBa?" (n-x)S04>}?* xSO4*
3. Bribepute npaBmIbHOE YTBEPKIEHNE, Kacaromieecs: padoThl 3apOIbIIe00pa3oBaHus TIPH
TOMOT€HHOM U IeTepOTr€HHON KOHJIEHCALUAX
a) BeIMYHHA PabOThl TOMOTEHHOTO 3apObIIIe00pa30BaHMs OOJBINE BETUIHNHBI PAOOTHI
reTepOreHHOr0 3apoAbIIe00pa3oBaHus
0) BenuM4MHA pabOTHl TOMOTEHHOTO 3aPOJIBINICO0Pa30BAHNS MEHBIIIEC BEIIMYUHBI paOOTHI
TeTepOreHHOr0 3apObIIIe00pa30BaHUS
B) BEJIMYUHBI THX PabOT OAMHAKOBHI
4, Tlemrusanus — 310 ...
a) oOpa3zoBaHUE arperatoB W3 YacCTHI] AUCIEPCHOM (a3bl MOJ JEHCTBHEM Ppa3IUYHBIX
(hakTopoB
0) ciIMsHUE Kareab JUCTIEPCHON (ha3bl
B) o0Opa3oBaHUE AUCIEPCHON CUCTEMBI U3 OCAJIKa WM T'elis
I') MEepeHOC BEIIECTBA OT MEJIKHX YaCTHUIl K KPYITHBIM
1) o0pa3oBaHUE CTPYKTYPHOM CETKH U3 YACTHI] IUCHEPCHOM (a3bl
5. CKOpOCTh CeTMMEHTAIIMHN HE 3aBUCHUT
a) OT pa3MepOB YACTHI]
0) OT MJIOTHOCTH AUCIIEPCUOHHON CPEJIbI
B) OT BA3KOCTHU JUCIIEPCUOHHOM CpeIbl
I') OT HOBEPXHOCTHOTO HATSKEHHSI TUCTIEPCUOHHON Cpeibl
1) OT TeOMEeTpUYECKOi (POpPMBI YacTHIL
6. Bua muddepeHnmnansHOi KpUBOW pacmpefeNeHus] YacTUI[ MO pajuycaMm AUCIEPCHOMN
CUCTEMBI
a) m



7.

10.

r
JlucriepcHast ¢aza coCTOUT u3 cheprudecKknux yacTull paguycom (r). ducnepcrocts D=
a) 1r

0) 2Ir
B) 1/(2r)
r) 4/r
CenuMeHTalIMOHHO- AU Y3MOHHOE PABHOBECUE OMHUCHIBACTCS
a) 3axonom Crokca: B)  3akoHoM DiHuITeHHA — CMOIYXOBCKOrO:
y= velp—po) AZ=2Dt
B
6) TI'uncomerpuyeckuM 3aKOHOM r)  YpasHenueMm ['eapmronbia-CMOITyXOBCKOTO:
Jlamnaca: U,
v(p—pgy)gh C= e eE
v = voexp(- ) .

kT

Bri6epuTe yciaoBHs BBIITOJIHUMOCTH ypaBHeHUEe Panes

a) 2mr/A<0.3

06) Yactumpl gucniepcHOr (a3bl MPOBOAAT JIEKTPUUECKUN TOK

B) Yactuisl qucniepcHoi ¢a3bl He MPOBOASIT dIIEKTPUICCKUN TOK

r) PaccrosHue mMexay yacTUIIaMH IUCTIEPCHOM (a3bl MEHBIIIE ITTMHBI BOJIHBI
MaJaollero cBera

n) Yactuisl qucnepcHoi (a3bl HE OKpaIIeHbI

Hedenomerpuueckuit METO1 UCCIIEIOBAHUSI TUCIIEPCHBIX CUCTEM OCHOBAH Ha U3MEPEHUU

a) HMHTEHCUBHOCTHU CBETA, MOIJIOIIEHHOT0 TUCIIEPCHOMN cuCcTeMOit

0) MHTEHCUBHOCTH CBETA, PACCESTHHOTO TUCIIEPCHOM CUCTEMOM

B) MOKa3aTels MPeIOMIICHUS AUCIIEPCHON CUCTEMBbI

Bapuanr 2

[loBepxHOCTHast dHEpPrus, KOTOPOW 00Jamar0T OOBEKTHl KOJUIOWIAHON  XHMUW,
MPEICTaBISET OO0

a) TPOU3BEICHUE TTOBEPXHOCTHOTO HATSHKCHUS M TEMIIEPATyPhI

0) Tpou3BeICHUE TTOBEPXHOCTHOTO HATSHKCHUS U IABIICHUS

B) MPOU3BEJCHHE MOBEPXHOCTHOI'O HATSHKCHHMS U TUIONIAIU MEK(a3HOM TOBEPXHOCTH

I') OTHOIICHHUE MOBEPXHOCTHOTO HATSDKCHUS K IUIONIA N MEX(Pa3HOU TTOBEPXHOCTH

2. PuCyHOK, Ha KOTOPOM MPAaBUJIBHO MTOKa3aH KpaeBoit yroi (6).

a) B)
AN -4
0
0) T)
ﬁ?\ 6
HOBerHOCTHLIe SABJICHUA — OTO ...

a) MMpOLECChbl, BOBHUKAIOUIUC ITPU JIENICTBUHU BHEIIHETO SJICKTPUYICCKOTO ITOJIAA




0) mporecchl, BO3HHUKAIOUIME B pE3yJbTaTe B3aWMOICWUCTBUS COINPSDKEHHBIX (a3 u
MPOUCXOIAIINE Ha TPpaHuIle pa3zena (a3 u B Mex(pa3HOM NOBEPXHOCTHOM CIIOE
B) TPOLIECCHI, BOSHUKAIOUIHNE 33 CUET JBMKCHUS AUCTIEPCHOM (a3bl WM AUCTICPCUOHHON
cpeabl
4. XemocopOmus oTaU4aeTcs OT (PU3MIECKOH aIcopOIHu:
a) OoJIbLIUM TEIIOBBIM 3((HEKTOM U 00paTUMOCTHIO;
0) He3HauYUTEIbHBIM TEIUIOBBIM 3((HEKTOM U HEOOPATUMOCTHIO;
B) HE3HAYUTEIbHBIM TEIUIOBBIM 3(h(PEeKTOM U 00pPaTUMOCTHIO;
r) oOycnosieHa cuiiaMu Ban-nep-Baanbca 1 ¢ noBbllieHrEe TeMIEpaTypbl YMEHbIIAETCS;
1) OONBIIMM TETIOBBIM 3(h(HheKTOM U HEOOPATUMOCTEIO.
5. IlpaBunbHBINA BapuaHT MOBEPXHOCTHOI'O HATSHKEHUS OT KOHLIEHTPALMK, XapaKTepHbIE AJIs
BOJHBIX PACTBOPOB [IOBEPXHOCTHO-aKTUBHBIX BELIECTB.

a) I B) G
Ou,o
D ————
C c
6) T r) G
GH o //
c
B ——
C

6. B teopuu BOT, B oTiirume ot Teopuu JIeHrMriopa, mpearnonaraercs, 4ro

a) aJacopOLMOHHBIE IEHTPHI SHEPTETUYECKH HEOJHOPOHBIL;

0) Ha KaXJI0M aJICOPOIIMOHHOM IIEHTPE aIcOPOUPYETCs TOIBKO OJHA MOJICKYJIA;

B) KaxJas aacopOMpOBaHHAs MOJIEKYJa SIBISIETCS HOBBIM aJICOPOLIMOHHBIM LIEHTPOM;

r) aJacopOHpOBaHHBIE MOJIEKYJIbI, HAXOSIINECS B COCEAHUX CIIOSIX HE B3aUMOJICHCTBYIOT
IPYyT € JPyTOM.

7. Ecmu A — agcopOuus; p — paBHOBECHOE JaBJICHUE Mapa; pS — JaBJIE€HUE HACBHIIIEHHOTO
napa. YKaXuTe PUCYHOK, Ha KOTOPOM HpPaBHJIBHO IOKa3aH OOMIMI BHUA H30TEPMBI
agcopOiuu Jlenrmiopa.

a) A B) A

6) 1/A r) A

Lp p/p.
8. BriOepure pHCYHOK, Ha KOTOPOM TPAaBWJIBHO IMOKa3aH OOLIMI BHJ H30TEPMBI
nonumodexysipHoi agcopoumu (BIAT). (A — agcopbuus; p — paBHOBECHOE JIaBJI€HUE NTapa;
PS— aBJI€HUE HACBIILIEHHOTO Mapa)



a) A r) P/ P,
All-p/p,)

P/Ps PPe
0) A

oA

In{p/p;)

P/Ps

PiPs
9. INoBbIIeHUE TeMIIEPATYPhI IPH PU3NIECKON aJICOPOLINHU Ta30B U MAPOB:
a) He BIUSET Ha BEJIMUYUHY aJICOpPOIHH;
0) BeIEeT K POCTy aJIcOpOInu;
B) BEET K YMEHbLIECHUIO aJICOPOIINH.
10. PucyHok, Ha KOTOpPOM IIPAaBUIIBHO TTOKA3aHO MOJIOKEHNE U (popMa MEHHCKa BOJIBI B
Kammuisipe, UMeromeM TuapodoOHyI0 TOBEPXHOCTD

a) | B)

6)

Bapuant 3
1. Tommmua nuddy3HOTO CII0s A — 3TO PaCCTOSHHUE, HA KOTOPOM HoTeHIHa 1uddy3HOiM
gact JI9C @d
a) CHW)KAETCS JI0 HYJIS
0) CHWXKaeTCs B JIBa pasza
B) YMECHBIIACTCS B € pa3
I) Hu3MeHseTcs B /2 pa3
2. VYxaxure hopMyity A pacueTa ToMuHbl A tuddysnoit yactu JI29C (1/3):

a)  1/2r B) ~2D71
6) g€, RT r) Ny,

3. CoBpeMeHHas Teopusi paccMaTpuBaeT ciioi mpoTuBoroHoB JIDC kak:
a) IUQQy3HBIA CI0H pa3sMBITOr0 CTPOCHUS
0) TUJIOTHBIN CIIOMU, SIBJIAIOUINICS TUIOCKMM KOHJIEHCATOPOM
B) TUIOTHBIN CJIOH, SIBISIFOIIUNCS TUIOCKUM KOHJIEHCATOPOM, U JU(y3HBIN CIOH
Pa3MBITOrO CTPOCHUS



4. B teopun I'yn-UYenmena crpoenus I9C yuutbiBarorcs hakTopsl
a) DJEKTPOCTATUYECKUE CUIIbI U TEIIOBOE JBM)KEHHUE IPOTUBOMOHOB
0) amcopOUHMOHHBIC (CTIEITU(PUICCKIEC) CHUITBI
B) CHJIbI TPEHUS
I) pa3Mepbl IPOTUBOUOHOB
5. B Teopun I'yn-Yenmena crpoenust JI9C yuutbiBaroTcsi pakToOpsl
a) DJEKTPOCTATUYECKUE CHIIbI U TEIJIOBOE JBM)KEHHUE TPOTUBOMOHOB
0) ancopOUMOHHBIE (CrIEU(PUIECKHE) CUITbI
B) CHJIbI TPEHUS
I) pa3Mepbl IPOTUBOUOHOB
6. Dnekrpodopes - 3T0
a) TepeMelIeHNe YacTUI] AUCIEPCHOW (a3bl OTHOCHTENBHO AMCIIEPCUOHHOW CpEIbI
O] JEMCTBUEM MPUITOKEHHON PA3HOCTH MOTEHIIUAIOB
0) mepemenieHue UCIIEPCHOHHOW Cpelbl B TIOPUCTOM Telie TOJ JEHCTBUEM
MIPUJIOKEHHOM pa3HOCTH MOTEHIIMAJIOB
B) TOSIBJICHHWE PAa3HOCTH TOTEHIMAIOB NPU TEYCHHWH JMCIIEPCHOHHOW CpeIbl MO
JefiCTBUEM Mepenasa JaBlIeHU Yepe3 MOPUCTOe TEJI0
I') TOSBJICHHE PAa3HOCTH IMOTSHIIMAIOB NP CEIMMEHTAIINY YaCTHII JUCTIEPCHOM (hazbl
TOJT ICHCTBUEM CHJIBI TSHKECTH
7. Ilpu noGaBieHUHU NEKTPOIUTOB, COAEPKAIINX CrIeNU(UIECKH aIcCOpOUpYIOIIHecs
HOHBI
a) MEHsEeTCs TOJIbKO aacopOruonHHbIii cnoit J19C
0) wmensiercs Tonbko auddy3HbIit cion 13C
B) MeEHseTCs U ancopOunonueii u nuddys3uerii ciou J[23C
r) JAD2C He mensiercs
8. Koarymsamus — 310 ...
a) oOpa3oBaHHE arperaToB M3 YaCTHUIl TUCTIEPCHOM (a3bl MO JEHCTBUEM Pa3TMIHBIX
(hakTopoB
0) chusHUE Karelb TUCIIEPCHOM (a3bl
B) 00pa3oBaHUE AMCTIEPCHON CHCTEMBI U3 OCAKa WU Tes
I') TEepPeHOC BEIIEeCTBA OT MEJIKUX YaCTHIl K KPYITHBIM
1) oOpa3oBaHHE CTPYKTYPHON CETKU M3 YaCTHUI[ AUCTIEPCHOM (a3bl
9. DnexTpocTtaTuyecKkasi COCTaBISIONIas PAaCKIMHUBAIOIIETO AaBJIeHUs 00yCIOBIEHA
a) cuiamu Ban-nep-Banbca
0) cyuiecTBOBaHMEM Ha MeX(a3HOU IrpaHUIE ABOWHOTO 3JIEKTPUUECKOTO CIIOS
B) CYLIECTBOBaHHEM Ha OBEPXHOCTHU YACTHUI] COJIbBATHBIX CIIOEB
I) CYLIECTBOBaHHEM Ha MOBEPXHOCTU YACTHUIl CTPYKTYPHUPOBAHHOTO CJIOS U3 MOJIEKYJI
[TAB nunu BMC
10. Ilpu no6aBiennr MHAUPGEPEHTHBIX AIEKTPOTUTOB
a) HW3MEHSETCS TOJIBKO aJicopOIrmonHbIi cioit J19C
0) wusMmensiercs Toabko nuddy3uelii cnoii I3C
B) HU3MEHAETCS U a/IcOpOIMOHHBIN U quddy3HbIii ciaou I2C
r) JA9C ne uzmensiercs

Kpurepun olneHUBaHMSA: TECT CUYMTAETCS NPOIMIEHHBIM, €CIM OOy4YarolIMii OTBETHII
MIPaBUIBHO KaKk MUHUMYM Ha 70% BOIIPOCOB.

Wumusunyansusie 3aaanus (POOIIK 1.2, POOIIK 1.3)
TexcTbl MHAMBU Ty bHBIX 33JJaHUI B TIOJTHOM 00beMe MpHBeieHbl B ocoOun [lnnsesa
JI. I1. TIpaktrueckue pabotsl no koyutonanoi xumuu / JI. I1. Ilunsesa [u ap.]. — Tomck: U3n.
Hom. TT'Y, 2015. - 243 c.
3ananue 2



1. Knaccugukanus TucepcHbIX CUCTEM.

2. KakoBo crpoenue muuesubl? [lpusenure npumepsl

3. Bpluuciure BENMUMHY CPEIHETO CMEIIEeHHs yacTulibl ruiaposois Ag 3a 10 c, ecnu
panuyc gactuipsl 5-10° em, Baskocts cpeapt 0,01 myas u temmnepatypa 20°C. Kakos kodddurment
mddy3un gacTuir B 3TOM ruapo3oie?

4. Jlns rupposons Al,Oz paccumrtaiiTe BBICOTY, Ha KOTOPOW KOHLIEHTpALUS YaCTHIL
yMeHbIINTCs B 2,7 pasa. YienbHas moBepXHOCTh ¢asel ruaposons 10° mL, mmornocts Al.O3 4
r/cM°, TIIIOTHOCTB AUCTIEPCHOHHOI cpenbl 1 r/cMS, Temmeparypa 293K, Yactuis! cdeprdeckue.

5. Onpenenurte NOBepXHOCTHOE HaTskeHUe Oen3ona npu 293, 313 u 343K. [Ipumure, uro
TI0JTHAs TOBEPXHOCTHAS SHEPIHs He 3aBHCUT OT TEMIIEpaTyphl M 1l Oen3ona pasHa 61,9 mIx/m2,
TemmepaTypHbIii KO9Q(HUIMEHT I OBEPXHOCTHOTO HaTsKeHus pased — 0,13 mJlx/(m% K).

6. Yactuipl aspocuina SiO2 B BogHOM cpene npu pH = 6,2 UMEIOT 3JIeKTPOKUHETHYUECKHUIA
noTennuan, pasusii —34,7-10° B. Ha kakoe paccTosHHE M K KAKOMY SIEKTPOLY CMECTATCS
yacTulbl 3a 30 MUH, eciy HanpsKeHue B mpuodope 11 anextpodopesa 110 B, paccrosnue mexay
ANIEKTpoJiaMu 25 €M, OTHOCUTENIbHAs AMUAJIEKTpUUecKas nmpoHuraeMocts cpenabl 80,1, BA3KOCTh
110 Ia-c.

7. Huxe npuBeieHbl JaHHbIE IO aJCOPOILUU MTapOB BOJbI MAKPOIIOPUCTHIM CHUIIMKATeIeM
MpY KOMHATHOW TeMIEpaType:

P-102, Tla 3,04 4,68 7,72 11,69 14,03 17,77

A, mons/kr 4,44 6,22 9,22 11,67 13,22 14,89

[Monme3ysick ypaBHeHHeM JIleHTMIOpa, ONpEAETUTE MPEACIbHYI0 eMKOCTh  (Amax)
CHJIMKAaress.

8. Kakoe xommuecto pactBopa Alz(SO4)s xormentparmu 0,01 kMoms/M° TpebyeTcs uis
xoarymsuu 1-107 M3 3013 As;03? Topor koarysmuu 96-10° kmons/m®,

3aganue 3

1.Yto Takoe MOBEPXHOCTHOE HATSHKEHHE, B KaKUX €IWHMIAX OHO u3Mmepserca’? Kakue
METO/Ibl MCTIONB3YIOTCS JUIsl ONpPENENICHNs MOBEPXHOCTHOTO HATSKEHHS JKUIKOCTH U TBEPIBIX
Ten?

2. Ilepeuncnute 31EKTPOKUHETUUECKHE SBJICHUS U OOBSICHUTE, YeEM OHH 00YCIIOBIICHBI.

3. PaccuunraiiTe MOJHYIO TOBEPXHOCTHYIO SHEpPrur0 6 T AMyJbcuu OeH30/1a B BOJE C
KoHuenTpamueit 40 %(Macc.) U gucrnepcHocTbio 5 MkM L pu Temneparype 303 K. IlnoTHOCTS
6ensona 0,858 r/cM®; MexxdasHoe MOBEpPXHOCTHOE HaTsHKeHHe 26,13 MJk/M?, a TeMmepaTypHEIit
K02 QHUIIMEHT TOBEPXHOCTHOTO HATsHKEHHs OeH3ona paseH - 0,13 M x/(M?K).

4. Ilpu uccnenoBaHUU aICOPOLMH YKCYCHOM KHCIIOTHI Ha JIPEBECHOM YIJIe U3 BOJHBIX
pactBopoB 00beMoM 200 MJI TTOTYyUYEHBI Pe3YJIbTaThI:

Macca yras, T 3,96 3,94 4,00 4,12 404 4,00

KoHneHTpalusakucioTsl, MMOJIb/1

no Beenenus yrias - 503,0 2522 126,0 62,8 31,4 15,7

paBHOBECHAs 434,0 202,0 89,9 34,7 11,3 3,33

[Tokaxkute, u4TO 3TU JaHHBIC YAOBIETBOPSIOT H30TepMme ancopoumu Dpelnanuxa.
PaccunraiiTe KOHCTaHTHI ATOTO YpaBHEHUSI.

5. Paccumnraiite 31ekTpodopeTHUECKYI0 CKOPOCTh MEePEABMKEHUS YaCTHIL 301151 Cylbduia
MBIIIbSIKA MO CIEAYIOIIUM JaHHBIM: (-TIOTEHIMaN YacTull paBeH — 42,3 mMB, paccTosiHue MEXIy
snektpogamu 0,4 M, BHENIHsAs pasHOCTh HoTeHnuanos 149 B, Baskocts cpemsl 1-107 Ilae,
OTHOCUTENbHAS IU3JIEKTpUUecKas mpoHuaemMocts 80,1.

6. ITopor KoaryJssiiiuy OTPHUIIATEIBHO 3apsHKEHHOTO THapo30sst AS:S3 o aeiicteuem KCl
paen 4,910 mons/n. C nomomisio npasun lymsue — Fapau u depsaruna — Jlannay s 3Toro
30J151 pacCUMTaiTe MOPOTH KOATyJSIHH, BBI3bIBAEMOM cremyrouumu snektponutamu: KaSOs,
MgClz, MgSOas, AICI3 u Al2(SOs4).



7. Bprauciure cpeaHuil AuamMeTp 4acTULl TUAPO30JIs 30J10Ta, €CIIN MOACYET YUCiIa YaCTHL]
B JIBYX CJOSIX, yIaJ€HHBIX ApyT oT apyra Ha 0,1 MM, 1an B BepxHeM cioe 408 mTyK, a B HUKHEM
779. TnotHocTs 3010Ta 19,3 r/cM, Temneparypa 19°C.

8. OcMoTHYecKoe JaBIeHHe TUAPO30IIa 30110Ta ¢ KOHIeHTpanueii 2 kr/m mpu 253 K pasHo
374 I1a. Paccunraiite ko3 unment nuddy3un 9acTuIl B ITUX YCIOBUAX, €CIIH TNIOTHOCTH 30J10Ta
19,3 r/em?, Bsaskocts cpeast 1107 [Tae. dopma vacTun cdeprueckas.

3ananue 4

1. Oxapakrepu3syiite u3BecTHble BaM ornTudeckue MeTO/bl UCCIIEIOBaHUS JUCIEPCHBIX
CHCTEM.

2. Kak 3aBUCHUT TOJIIIMHA JBOMHOTO 3JEKTPUUYECKOTO CJI0SI OT KOHLIEHTPALUHU 3JIEKTPOIUTA
B pactBope? Kakoe cocTosiHME AUCTIEPCHON CUCTEMBI Ha3bIBAETCS M30JIEKTPUUECKIM ?

3. Jna omnpeneneHuss MOBEPXHOCTHOTO HATSHKEHHS BOJbl B3BEIIMBAIOT KaIUIH,
OTpBIBAalOIIMECS OT Kamwuisipa, U U3MEPSIOT JUaMeTp IIEeWKH Kallli B MOMEHT €€ OTpbIBa.
Okazanoce, uto macca 318 karens Bo/bI paBHa 5 T, a tuametp merku karumm 0,7 mm. PaccunTaiite
MTOBEPXHOCTHOE HATSYKEHUE BOIBI.

4. PaccumnTaiiTe BenmunHy (-TIOTEHIMANa Ha rpaHuie BoaHb pactBop KCl — memOpana
13 TIONHCTHpPOA. B mporecce smexTpoocMoca oobeMHas ckopocTs pasHsmack 151070 m¥/c, cuna
toka | = 710°A, ynenpHas snexTpudeckas IpOBOAMMOCTE cpebl x = 91072 oM ML, BA3KOCTE 1) =
10 He/M?, oTHOCHTENBHAS AMINEKTPHYECKAS TPOHNUIIAEMOCTb & = 81, JNeKTpHdecKkas KOHCTaHTa
go= 8,85102 d/m. (26,9 mB)

5. Bo CKOJIBKO pa3 YMEHBIIUTCS MOPOT KOAryJsaiuu 30551 AS»S3, eCiTu [T KOaryJisiuu
1010 m® 30111, BMecto NaCl, ucrionszosars MgClz u AlCIs? KonnenTpamus 1 06beM pacTBOpoOB
AJIEKTPOJIUTOB, HEOOXOAUMBIX [UIsl KOAryJslluu, NMpuBeaeHbl B Tabiuue. KakoB 3apsn vactui
305157

DIEKTPOSTUT NaCl MgCl, AICls
C, kMoib/M° 0,5 0,0036 0,01
V10°,m3 1,2 0,4 0,1

6. Nmerorcs cneayromue nanubie mo aacopomuu CO Ha npeBecHoM yrie npu 273 K:

P, mm.pr.ct 100 200 300 400 500 600 700

A, mmons/T 46,2 83,3 1134 140,2 1646 1856 205,6

[IpoBeppTe, MOAUMHAIOTCA JM OSTU JaHHble ypaBHeHuto Jlenrmiopa. Paccuuraiite
KOHCTAaHTBI ATOT'0 yPaBHEHHUSI.

7. PaccuuTaiiTe Bpems, 3a KOTopoe cheprueckue 4acTUllbl CTEKIa OCelaloT B BOJE Ha
pacctosuue 1 cM, ecnu aucrepcHocTh wactun 0,1 MKM™, MIOTHOCTH aucHepcHOi (asbl U
JUCTIEPCHOHHOM CpeJibl COOTBETCTBEHHO paBHHI 2,4 1 1,0 r/cm®. BA3KOCTh UCTIEPCHOHHOM CPeIbl
110 Iae.

8. Ilonw3ysice ypaBHeHHEM Pernes, cpaBHUTE MHTEHCUBHOCTH PACCESIHHOTO JUCIEPCHOMN
CHUCTEMOU CBeTa MPHU OCBEIICHUU CUHUM cBeTOM (A1= 410 HM) u KpacHbIM cBeTOM (A2 = 630 HM).
HMHTEeHCMBHOCTH MAAAIOIIUX MOHOXPOMATUYECKUX MTyYKOB CBETA OJIMHAKOBBI.

Kputepuu orieHMBaHHMS:
Onenka «3auTeHO» CTABUTCA MpPH YCIEUIHOM BBIMOJTHEHMHM He MeHee 85% oT obiero
o0beMa 3aJaHuM.

Komnoksuymsr (POOIIK 1.1, POOIIK 1.3, POOIIK 1.3, POOIIK 2.2)

IlonHBI mepedeHb BONPOCOB K KOJUIOKBUYMaM IO M3Y4YaeMbIM pasflellaM INPUBEIEH B
rnaBe 10 mocobus IlunseBa JI. II. Ilpaktuyeckue pabotsl mo komougHod xumuu / JI. II.
[HunsieBa [u ap.]. — Tomck: Uzn. Jom. TTY, 2015. — 243 c.

IIpumep BompocoB k KomutokBuymam «llosydeHue nucrepcHbeIX cucteM. MOJEKyJIspHO-
KMHETUYECKUE CBOUCTBAa» U «II0BEpXHOCTHBIE SBICHUS !



1. Knaccugukanus qucrnepcHbIX CUCTEM: TI0 pa3MepaM 4acTHUl] JUCIIEPCHOM (asbl; 1Mo
arperaTHOMY COCTOSTHHIO JHMCIIEPCHOW (a3bl U JUCIIEPCHOHHON Cpe.bl; M0 MHTEHCUBHOCTHU
MeX(a3HOro B3aUMOICHUCTBUS; 110 TOJBIYKHOCTH YaCTHUI AUCTIEPCHOMN (a3bl.

2. Ontuyeckue CBOMCTBA AUCTIEPCHBIX CUCTEM.

3. Paccesnue cBera, ypaBHeHHe Panes M aHamu3 ero, yCIOBUSI NPHUMEHUMOCTH
ypaBHEHHS.

4. Metonbl UCCNEOBaHMS, OCHOBAaHHBIE HA CBETOpAacCesHUM: HedeIoMeTpus,
yIBTPaMUKPOCKOTHS, TYPOUAUMETPHSI.

o. [Tornomenue cBeTa U OKpacka 30J1€H.

6. MoneKyIsIpHO-KHHETHYECKUE CBOMCTBA JUCTIEPCHBIX CHCTEM.

7. YHHUBEpPCATIbHOCTh MOJIEKYJIIPHO-KHHETHYECKHX CBOMCTB MCTHHHBIX PACTBOPOB U
JIMCTIEPCHBIX CHCTEM.

8. BpoyHoBckoe nBwkenue. CBsi3b  MEXIy CPEOHHM CABHTOM YacTUI[ U
koappunmenTom nudpdysun. 3akoH DiHITEHHa—CMOIYXOBCKOTO.

9. Ocobennoctu mudPy3uu B KOJUIOUTHBIX cucTeMax. 3akoH Duka u aHaJINU3 €ro.

10.  Ocmotnyeckue SBIICHHS B KOJUIOMTHBIX CHCTEMax W MX POJIb B OMOJIOTMYECKHUX
00BEeKTaXx.

11.  CemumeHTanMOHHO—IU(P(PY3UOHHOE paBHOBECHE. [ MICOMETPUYECKUN 3aKOH,
aHaJM3 YpaBHEHHUS U YCIOBHSI €r0 IIPUMEHEHHUSI.

12. CennMenTansi U CEOUMEHTAIIMOHHBIA aHain3. YCIOBHS COOJIIONEHUS 3aKOoHA
Crokca npu celMMEeHTaINH.

13. MeTtoapl ¥ MpHEMbl CEIMMEHTAMOHHOTO aHaiu3a. MaTemarndeckas oOpaboTKa
KPHUBBIX OCEIaHMS.

14.  WurerpanbHble u auddepeHnnaabHble KpUBbIE paclpeiesieHusl 4YacTUll IIo
pa3mepaM U UX aHaJu3.

15.  TlomyueHue IUCHEPCHBIX CHUCTEM. MeTOIbl KOHAEHCALMH, AMCIEPrUpOBAHUS,
NEeNTU3aLNH.

16. AncopOrusa.  OcCHOBHBIE — TIOHATHSA:  aacopOums, ajacopOeHT, aacopoar,
KOJIMYECTBEHHAS XapaKTEPUCTHKA aJICOPOIMH, TETIOTa aICOPOITUH.

17.  Knaccudukamuu amcopOIMu: IO arperaTHOMYy COCTOSTHHIO COIPUKACAIOITUXCS
(da3, mo mpupone Cui, NEUCTBYIOIIMX MEXAy ancopdbatoM u aacopbeHtoM. Kpurepuu
¢busnveckoit u xumMudeckoi ancopoiuu. [Iprpoaa ancopOIMOHHBIX CHIL.

Kputepuu onennBanusi:

Onenka «3a4TeH0» BBICTABISIETCS CTYJIEHTY, €CIIU

- JlaHbl TIOJIHBIE U TpPaBUJIbHBIE OTBETHl HAa BONPOC OHMIIETa M YTOYHSIOIIME BOIPOCHI
npenojaBaTelis,

- TpU OTBETE JOMYILIEHBbl HEOOJbIIME OIIMOKM U TMOTPEHIHOCTH, HE HMEIIIne
MIPUHIMIIHATILHOTO XapaKTepa,

- OTBETHl Ha YTOYHSIOUIME U JOMOJIHUTENbHBIE BOMPOCHl TpErojaBaress JdaHbl
HEJOCTAaTOYHO YETKO U IMOJIHO, OJIHAKO CYIIECTBEHHBIE ()aKTUYECKUE OLTUOKH OTCYTCTBYIOT.

Onenka «He 3auTeH0» BBICTABISETCS CTYACHTY, €CIIN

- CTYJICHT OTKa3aJicsl OTBEYaTh Ha BOIPOCHI OHIIETa,

- Jlall HeBepHbIe, cofeprKaiire GakTUIeCKre OMMUOKU, OTBETHl HA BOMPOC OHIIeTa; HE CMOT
OTBETUTH Ha JOIOJIHUTENIbHbIE U YTOUHSIOLINE BOIPOCHI IPENOIaBATEIS.



3. OIIeHO‘lHLIe MaTepuajJabl HTOTOBOI'0 KOHTPOJIsA (HpOMe)l(yTO‘lHOﬁ aTTeCTaIII/II/I) H
KPUTEPUH OLICHUBAHUA

DK3aMEeH B CEIbMOM CEMEeCTpe IMPOBOAUTCS B yCTHOW ¢opme 1o Ouieram.
DK3aMEHAIIMOHHBIA OUJIET COCTOUT U3 BYX 4actell. [IpogomkuTensHOCTh 3K3aMena 1,5 yaca, u3
HUX | yac Ha MOArOTOBKY OTBeTa, 30 MUHYT Ha YCTHBIN OTBET.

[lepBas u BTOpas yacTh mpexacraBisieT coboil Bompoc, nposepstomux POOIIK 1.1,
POOIIK 1.3, POOIIK 2.1, POOIIK 2.2. OTBeT Ha KaXIplii BOIPOC TACTCS B pa3BepHYTOH opme.

Tpetbs yacTh coaepxkuT oAHy 3aaady, nposepstomumx POOIIK 1.2 u POOIIK 1.3. OtBeTsl
Ha TPEThIO YacCTh MPEANOJararT pelIeHUe 3a7ad U KPaTKyl HHTEPIPETALUIO IOJyYEHHBIX
pe3yJIbTaToB.

[lepeueHp TEOpETUUECKUX BOIIPOCOB:

MunucrepcTBo o0pazoBanus U HaykH Poccuiickoit @enepanun
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TOMcmm rOCy1apCTBEHHbIN YHUBEPCUTET

Xumnueckuii pakyabrer
SK3AMEH I10 KOJIJIOUJJHOM XMMHU

BUJTETNe 1
1.Crenuduaeckue 0COOEHHOCTH TUCTIEPCHBIX CHCTEM.

2. Teopus ['yu — Uennmena. OcHOBHBIE MOJI0KeHUA. [IepBoe HHTErprpOBaHUE YpaBHEHUS
[Tyaccona. Ananu3 pe3ysbTaTOB HUHTETPUPOBAHUS.

3aB. xadempoii Bonsakuna O.B.
MunucTepcTBO 00pa3oBaHus U HayKku Poccuiickoit @enepauun
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TomcKuii rocy1apcTBEeHHbI YHUBEPCUTET

Xumnueckuii pakyabTer
AK3AMEH I10 KOJJIOUJIHOM XNUMUH

BUJTETNe2
1. Meroap! onpeneneHus pazMepoB dacTull. CeMMEHTaIlMOHHbIN aHAJIN3.

2. DAeKTpOKMHETHYECKUE ABNeHUs. Mexanu3m Bo3HukHOBeHUs J[DC.

3aB. kaeapoit Bopsukuna O.B.




MunucrepcrBo o6pazoBanusi U Hayku Poccuiickoii @enepannu

ToMckuii rocy1apcTBeHHbIH YHUBEPCUTET
Xumuueckuil pakyabTer
OK3AMEH I10 KOJUIOMAHOU XUMNN

buner Ne 3
1. Krnaccugukamus TUCTIEpCHBIX CUCTEM.
2. Teopus I'ym — Yenmena. Bropoe wuHTerpupoBaHHE ypaBHEHHS [ enpMroipia —
Ilyaccona.

3aB.xadenpoit Bonsinkuna O.B.

MunucrepcTBo o6pazoBanusi U Hayku Poccuiickoii @enepannu

Tomckuii rocyiapcTBeHHbIN YHUBEPCUTET
Xumuyeckuil paxkyibTer
3K3AMEH I10 KOJUIOMAHOU XUMNU

buner Ne 4
1. Ancop6rusa. Knaccudukanus amcopOrmu. OCHOBHBIE IKCIIEPUMEHTAIIbHBIC
3aBHCHUMOCTH, ONHMCHIBAIOIIHE aICOPOIIHIO.
2. HoctomnctBa u HemoctaTku Teopun lI'ym — Yenmena. Teopusi IllTepna.
Crpoenue JIDC no repny.
3aB. xadempoii Bonsgakunaa O.B.

MunucrepcTBo o0pa3oBanus U Hayku Poccuiickoit @enepanun

Tomckui rocyz[apCTBeHHmiz‘l YHHBEpCHTET
Xumuieckuii paxy.ibTer
O9K3AMEH I10 KOJUIOMAHON XNMHNHN

buner Ne 5
1. Teopus moHOoMONEKyIsIpHOU ajcopOuun Jlenrmiopa. OcHoBHbIE MoJoXkeHHs. BriBoa
YPaBHEHHS U30TE€PMBI.
2. Crpoenne Muuemisl JguodobHoro 3omd. Biusaue unguddepentHoro u
HenHIU(PEPEeHTHOTO IEKTPOIUTOB Ha cTpoeHue JJIC.

3aB. kadenpoit Bogsukuna O.B.




MunucrepcrBo o6pazoBanusi U Hayku Poccuiickoii @enepannu

Tomckui rocynapCTBeHHmﬁ YHHBEpPCHTET
Xumuueckuil pakyabTer
OK3AMEH I10 KOJUIOMAHOU XUMNN

Buier Ne 6
1. Teopus nomumonekysipHoit ancopouuu [longuu. OcHOBHbIE nonoxeHUs. Moenb
aJICOPOIIMOHHOTO CJI0SI. XapaKTePUCTUIECKas! KpUBasl.
2. DNEeKTPOKUHETHYESCKHI TTOTeHIMAI. MeTo bl Onpe/iesieH sl § — MOTeHIUAaA.

3aB. xadempoii Bonsakuna O.B.

MunucrepcTBo o0pazoBanus U HaykH Poccuiickoit @enepanun
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Tomckuit FocyI[apCTBeHHblﬁ YHUBepCHTET

Xumuueckuii pakyibTer
3K3AMEH I10 KOJUIOMAHOU XUMNU

bunter Ne 7.
1. Teopus BOT. OcHOBHBIC TOJIOKEHHS. YPaBHECHUE U30TEPMBI, €ro JuHEelHHas (Gopma.
Pacuer emkocTH MOHOCIOS.
2. JInodwipHbie 1 MMO(POoOHBIE 30711.OTHOCHTENBHAS YCTOMYUBOCTD JINO(GOOHBIX 30JIEH.
OnekrposutHas koaryssuus. [Ipasuno Llyneue — [Mapau.

3aB. xadempoii Boagukuna O.B.

[Tpumeps 3a1au:

1. PaccuuraiitTe NOJHYIO MOBEPXHOCTHYIO SHEPrut0 6 I SMylbcuM O€H30ila B BOJAE C
KoHleHTpamueir 40 %(Macc.) M AUCHEepCHOCTBIO 5 MKM™' mpu Temmeparype 303 K.
I[InotHOCTH Gen3ona 0,858 r/em®; MexdasHoe moBepxHOCTHOE HaTsKeHHe 26,13 M Ix/M?,
a TeMrepaTypHbli KOO(QQHUIMEHT MOBEPXHOCTHOrO HaTshkeHHs OeH3ona pased - 0,13
mJIx/(M°K).

2. Jlnst tupposons AlbOz paccuwraiite BbICOTY, Ha KOTOPOM KOHIICHTPALMS YaCTHIY
yMeHbIIuTCs B 2,7 pasa. YienbHas HoBepxHOCTh (asbl ruaposzons 10° m, mmornocts
Al,03 4 r/cM3, mnotHOCTS MMCTIepcHoHHOM cpenbl 1 r/em®, Temneparypa 293K. YacTuipl
chepuueckue.

3. PaccunTaiite 35eKkTpoOpeTHUECKYI0 CKOPOCTh MEPEABMKEHUS YacTUIl 30J1 Cyibduaa
MBIIIbSIKA 110 CAEAYIONINM JaHHBIM: (-TIOTeHIMAaN yacTull paBeH — 42,3 mB, paccrosHue
Mexay anekrponamu 0,4 M, BHEIIHAA pa3HOCTh NoTeHIManos 149 B, Ba3kocts cpenpr 1-10°
%lae, oTHOCHTENBHAS AUANEKTpUYEcKas NpoHunaeMocTs 80, 1.

4. PaccuuTaiiTe CpeHEKBaAPATUIHBIN CABUT U KOOPPHUIHEHT Tuddy3un THAPO30IS 30710Ta
3aBpems t=10c, ecnu paguyc yactuipl 1= 50 HM, TemnepaTypa onbita 293 K, Ba3kocTh
cpensl =102 Ia-c.



5. OcMOTHYECKOE JaBJIEHHE I'HAPO30JIs 3010Ta ¢ KOHIeHTpamuei 2 kr/m® npu 253 K pasrO
374 I1a. Paccunraiite ko3 unment nuddys3un 4acTuIl B ITUX YCIOBUSIX, €CIIH TNIOTHOCTh
3on0ta 19,3 r/em®, Baskocts cpeast 1-107° ITa-c. ®opma yactuil cepudeckas.

6. Paccumraiite pagmyc YacTHIl THAPO30JS 30JI0Ta, €CIM TIOCIe YCTaHOBJICHHUS
cenuMeHTalonHo-Iuddy3nonnoro pasHoBecust npu 293 K Ha BeicoTe h = 8,56 cm
KOHIIGHTpAllMsl YacTHI[ M3MeHmnmack B 2,5 pas. IlmotHocth 30m0Ta p = 19,3 r/em’,
IJIOTHOCTB BOABI po = 1,0 T/em®.

7. Jlna wactuisl pagumycom 27-1077 cM BenmumHa cpeaHero cMmemenus coctapiser 1-107 cm.
Kaxkoe cMmenienne 6yeT HMeTh 4acTHIa pagnycoM B 52-107 cM, Haxozsmascs B TOM ke
Cpelie U Ipu TOM ke Temneparype?

8. PaccumTaiiTe JJIEKTPOKMHETHUYCCKHI TMOTCHIIMAT YacTUIl OCHTOHWTOBOW TJIMHBI TIO
pe3ynbTataM 3JekTpodopesa NpU  CIEAYIOIMIMX YCIOBHSX: PACCTOSTHUE MEXIY
anekTpoaamu 25 cm, HanpspkeHue 100 B, 3a 15 Mun yacTuilsl nepeMeniaroTcs Ha 6 MM K
aHOJly, OTHOCHUTEJIbHAs AMAJIEKTpUYECKas MpoHULaeMocTh cpeabl 78,2 (mpu 298 K),
BA3KOCTB cpenibl 8,94-10* Ia-c.

9. Jlna xoarymsmmm 10-10° M3 3oma Agl Tpebyercs 0,45-10° M pactopa Ba(NOs),.
KomurenTtpanus snexrponuta pasaa 0,05 kvons/m®. HaiiguTe OpOr Koarymsium 3011s.

10. BeraucnuTe BEIMUMHY CPEIHETO CMEIICHUS aCcTUITRI THApo30is Ag 3a 10 ¢, eciu paamyc
gactuis 5-107° cm, Bs3KoCTH cpemst 0,01 myas u Temmeparypa 20°C. Kakxos kodddurmenT
b dys3uu acTrIl B 3ToM THAposone?  (9,26-107° m; 4,29-10712 m?/c)

11. Onpenenute noBepxHOCTHOE HaTshkeHHe O6eHsona mpu 293, 313 u 343 K. Ilpumure, yro
MOJTHAsI TIOBEPXHOCTHAS DHEPTHUS HE 3aBUCUT OT TEMITepaTyphl U sl OeH3oa paBHa 61,9
mJx/M2. TemmepaTypHBIii KOX(GUIMEHT I TOBEPXHOCTHOTO HATSIKEHHS PaBeH —
0,13 m/lx/(M* K).

12. Yactumer aspocuna SiO2 B BomHo# cpeae npu pH = 6,2 uMeroT 37eKTPOKMHETHYECKHI
TOTeHIMa, paBHbIii —34,7-10° B. Ha kaKkoe paccTOsIHHE M K KAKOMY 3JIEKTPOLY CMECTATCS
gacTHuIlsl 3a 30 MHUH, €CJIM HanpspDKeHre B ipubdope mist anexkrpodopesa 110 B, paccTosiane
MEeXAy JJIEKTpoJaMHu 25 cM, OTHOCUTENbHAsl IUAJIEKTpUYecKas MPOHUIIAEMOCTb CPEIbl
80,1, Bst3kocts 1107 IMa-c.

PesynpTaTel  3K3aMeHa  ONPEAENSAIOTCS  OLIGHKAMH  «OTIHMYHO»,  «XOPOILOY,
«YIOBIETBOPUTEIBHOY, «HEYIOBJIETBOPUTEIHHO.

OneHka «OTIMYHO» BBICTABIIAETCS CTYACHTY, €CJIM JIaHbl MOJIHBIE U MIPABHJIbHBIE OTBETHI
Ha BCE BOIMPOCHI 3K3aMEHAIIMOHHOTO OnjieTa B COOTBETCTBUH C TPEOOBAHUSIMHU, TPEIBABISIEMbIMU
MPOrpaMMOii; CoAep)KaHHE OTBETa H3JIOKEHO JIOTMYHO U IOCIIEJOBATENIbHO; CYIIECTBEHHBIC
(akTuyeckre OUMIMOKH OTCYTCTBYIOT; OTBET COOTBETCTBYET HOpPMaM PYCCKOTO JUTEPATypHOTO
s3pika. CTyIEHT JOJDKEH JaTh WCYEpIBIBAIONINE M IPaBUIbHBIE OTBETHl HA YTOYHSIOIIME U
JIOTIOJIHUTEIbHBIE BOMPOCHI IK3aMEHATOpa M0 TEME BOIIPOCOB OUJIETA.

OneHka «XOpOIO» BBICTABISIETCS CTYIEHTY B Cilydae, KOrJia COJAEp)KaHHE OTBETa, B
OCHOBHOM, COOTBETCTBYET TpPeOOBAHUSM, MPEIbABISIEMBIM K OIICHKE «OTIMYHO», T. €. JaHBI
TMIOJIHbIE MPaBUJILHBIE OTBETHI Ha BOMPOCH! IK3aMEHAIMOHHOTO OuiieTa ¢ COOMIOICHUEM JIOTHKHU
U3IIOKEHUS MaTepHalia, HO MPHU OTBETE JOMYIIeHbl HEOOJbIIME OMMOKA U MOTPEIIHOCTH, HE
MMEIOIUE TPUHIUIHAIBHOTO XapakTepa. OLeHKa «XOpOIIOo» JI0JKHA BBICTABISATHCS CTYICHTY,
HEJIOCTATOYHO YETKO M IOJHO OTBETUBUIEMY Ha YTOYHSIOIIME M JIONOJIHUTEIBHBIE BOIPOCHI
9K3aMEHaTopa.

OueHka «yJIOBJIETBOPHUTENIBHO» BBICTABISIETCA CTYJIEHTY, HE IOKa3aBIIEMY 3HAHUS B
MOJIHOM O00beMe, JOMYCTUBIIEMY OIIMOKM U HETOYHOCTH TMPH OTBETE Ha BOMPOCHI
HK3aMEHAIlMOHHOTO OuiieTa, MPOJEMOHCTPUPOBABIIIEMY HEYMEHHE JIOTUYECKH BBICTPOUTH
MaTepuai OTBeTa U chOpMyIUPOBATh CBOO MO3UIHIO. [Ip1 3TOM X0Ts OBI IO OJJTHOMY U3 BOIPOCOB
OLITMOKYU HE TOJKHBI UMETh MPUHIIUITHAILHOTO XapaKTepa.

OueHka «HEyAOBIETBOPUTEIBHOY BBICTABISETCS CTYIAEHTY, €CJIU OH HE Jall OTBETa XOTs
Obl Ha OJUH BOMPOC SK3aMEHAIIMOHHOTO OWIeTa; Jall HEBEpHBIE, colepiKamme (aKTHYeCKHe



OIIMOKH, OTBETHI HA BCE BOIPOCHI; HE CMOT OTBETUTH 00Jiee, YeM Ha MOJIOBUHY JOMOJHUTEIBHBIX
U YTOUHSAIOIIMX BOIIPOCOB 3K3aMeHaTopa. HeynoBieTBOpUTENbHAs OLIEHKAa BBICTABIISAETCS
CTYZEHTY, OTKa3aBILIEMYCsl OTBEYATh Ha BOIPOCHI OHIIETA.

4. OueHOYHbIEe MATEPHUAJIbI IJISl IPOBEPKHU OCTATOYHBIX 3HAHM I (cCHOPMUPOBAHHOCTH
KOMIIEeTeHI M)

buaer 1
1) Komtonanas xumus — Hayka, U3ydaromas ...
1. cBoiicTBa BEIIECTB B JUCIEPCHOM COCTOSIHUU U SIBJICHUS, IPOUCXOASIINE HA
rpaHuIe pazzaena ¢as
2. (pu3HKO-XUMHUYECKHE OCOOCHHOCTH B3aMMOJICHCTBHS IBYX HJI HECKOJIBKHX BEIIECTB
3. 3aKOHOMEPHOCTH (PM3MKO-XUMHUYECKOTO aHAJIN3a TBEPABIX BEIIECTB

2) Eciiu 6 — MOBEpXHOCTHOE HATSDKEHUE, a TEJI0 UMEET IIMIIMHIPHUYECKYIO TOBEPXHOCTD C
OTpHULIATENbHOM KpUBU3HOW paauyca (1), TO COrjacHO ypaBHeHHIo Jlannaca u30bITOUHOE
BHYTpEHHEE JIaBJIeHHe Ap B HEM PaBHO

o'r

-20°r

o/t

—o/r

20/t

—20/r

ok whE

3) EmuHuMIBI H3MEPEHHST TOBEPXHOCTHOTO HATSIKEHHSI
Jor/M;

Jor/NM;

JIx/MOB;

H/m%:

H/wm;

Jhx/K.

oakrwhE

4) Tlpu yBeTUYEHHUHN TUIOTHOCTH JAUCIIEPCHOHHOM cpefibl p0 CKOPOCTh CeTUMEHTAIIUH
1. yBemuuutcs
2. YMEHBIIUTCS
3. He U3MEHUTCH

5) CoBpeMeHHast TCOpHsI pacCMaTpUBaET ¢jI0i mpotuBoroHOB JIDC Kak:
1. muddy3HbI cI0ii pa3MBITOrO CTPOCHHUS
2. TUIOTHBIN CIIOM, ABJISIOMIUICS TIOCKUM KOHAEHCATOPOM
3. TUIOTHBIN CIIOH, ABJISIONIUNCS TUIOCKUM KOHAEHCATOPOM, U AU PY3HBIN CIOH pa3MbITOrO
CTpOCHHS

6) Penakcanuonnsiii 3G dekt npu snmekrpodopese
1. yckopsieT ABMKEHHE YaCTHUIL
2. 3aMemNsieT JABMKEHUE YaCTHIl
3. He BIHUAET Ha CKOPOCTh JBUKCHHSI YACTHII

7) Tlpu cmenMBaHUU PacTBOPOB XJIopuaa Oapus u cynb(arta HaTpus (H30BITOK) 00pa3yOTCs
MUIEIUTBI CIETYIOIIEro CTPOESHUS

1. {m [BaSO.] nSO+* (2n-2x)Na* }*" 2xNa*

2. 2 {m[BaCl;] nSO4* (2n-2x)Na* }*" 2xNa*

3. {m[BaS04] nBa?* (2n-2x)CI}?** 2xCI-



4. {m[BaCl;] nBa?* (n-x)S04> }** xSO4>

8) Koarysius — 370 ...
1. oOpazoBaHKe arperaTtoB U3 YacTHUI] JUCTIEPCHOM (asbl MO JeHCTBUEM pa3InIHBIX
(axTopoB
CIIMSTHUE Karesb TUCTIEPCHOH (a3l
o0pa3zoBaHMe TUCIIEPCHOM CUCTEMBI U3 OCaJIKa WIIN TeJIst
MEPEHOC BEIIECTBA OT MEJIKUX YaCTHUI] K KPYITHBIM
o0pa3oBaHKE CTPYKTYPHOU CETKH M3 YACTHUI] JUCTICPCHOM (a3bl

abrwmn

9) Ecnu pagmyc 3apo/ibiiia HOBOM (ha3bl MPEBbILIACT KPUTUICSCKUI paiinyc 3apo/Ibliia, TO
1. mpoucxoauT caMonpou3BOIbHOE UCUE3HOBEHUE 3apO/IbIIa
2. TIPOUCXOJUT CaMOTIPOU3BOJIBHBIA POCT 3apOIbIIIa
3. HacTymaeT MeTacTaOMIbHOE COCTOSTHHE

10) [Ipu yBenmM4eHUM TIIOTHOCTH JUCTIEPCHOM (pas3bl p CKOPOCTH CEAMMEHTAIINN
1. yBenuuutcs
2. yMEHBIIUTCS
3. He U3MEHHTCS

daMuInsl, THALIMAIBI I'pynna
Hara «_ » 20 r. Iloanuce
1 2 3 4 5 6 7 8 9 10
buaer 3

1) CrerneHp pa3apoOICHHOCTH AUCIIEPCHOM (ha3bl CUCTEMBI, XapaKTePU3YIOIAsICs BEIIMYMHON
YACITBHOM MOBEPXHOCTH YACTHII WJIM UX JIMHEHHBIM Pa3MepoM — 3TO ...

1. nucrnepcuoHHas cpenia

2. JHMCTIEPCHOCTH

3. [Iuciiokaius

2) Ilpu pusudeckoit aacopOIHK MOBEPXHOCTHOE HATSHKEHHE
1. He MeHseTCs
2. yMEHBIIAETCs
3. NOBBIIIAETCSA

3) Kanuisipable siBICHUS 00YCIOBJICHBI BIUSHHEM
1. nucnepcHOCTH Ha JAaBlIEHUE HACHIIICHHBIX APOB
2. JUCIEPCHOCTH HAa BHYTPEHHEE JaBlIEHUE
3. JUCIEPCHOCTH HA PaCTBOPUMOCTH
4. NUCTIEPCHOCTH Ha MOBEPXHOCTHOE HATSIKEHUE

4) K mOBepXHOCTHBIM SIBJICHUSIM B JIUCIIEPCHBIX CHCTEMAX OTHOCSTCS:
1. BrImajseHHe B OCAIOK;
2. ancopOuws;
3. paccioeHHe IMYIIbCHH;



4. 3aponpleo0pa3oBaHUE;
5. UCHapeHwue.

5) IIpu yBenMUYCHUH IJIOTHOCTHU TUCTIEPCHOM (pasbl p CKOPOCTh CEAMMEHTAIINU
1. yBenmuuutcs
2. yMEHBIIUTCS
3. He U3MEHHTCS

6) Tommuuaa auddysHoro cios A — 3TO paccTosiHUE, HA KOTOPOM MOTeHIHAN quddy3HOH yacTu
I2C ¢d

1. cHmxaercs 10 HyJA

2. CHIDKaeTcs B JiBa pasa

3. yMeHbIIaeTcs B € pa3

4. wusmensercs B e/2 pa3

7) IoBepxHocTHO — akTHBHBIE BetecTBa (ITAB)
1. TOHWXAIOT OBEPXHOCTHOE HATSKEHUE
2. TIOBBIIAIOT TOBEPXHOCTHOE HATSHKEHHE
3. He U3MEHSIOT MOBEPXHOCTHOE HATSDKEHUE
4. ancopbupyroTcs Ha Mex(pa3HOU MMOBEPXHOCTH

8) INpu cmemmBanuu pacTBOpoB (ocdarta HaTpus U Cynbhara amTOMUHKS (H30BITOK)
00pa3yIOTCsI MALIEIUTBI CIIEAYIONIETO CTPOCHUS

. {m [AIPO4] nSO+* (2n-2x)Na* }* 2xNa*

. {m [AIPO4] nPO4* (3n-3x)Na* }*~ 3xNa*

. {m [Alx(S04)s] NPO4* (3n-3x)Na* }* 3xNa*

. {m [AIPO4] nAP* 1,5(n—x)S04% }** 1,5xS04%

A OwWN B

9) CtpykTypoobpa3oBaHue — 370 ...
1. oOpa3oBaHue arperaTtoB W3 YaCTHUIl AUCTIEPCHON (Da3bl MO AEUCTBUEM PAa3TMUYHBIX
(hakTopoB
CIIMSTHUE KarleJlb TUCTIEPCHOM (a3l
o0pa3zoBaHME JUCIIEPCHON CUCTEMBI U3 OCAJIKa WIIU TeJIst
MEPEHOC BEIIECTBA OT MEJIKUX YaCTHUI] K KPYITHBIM
00pa3oBaHUE CTPYKTYPHON CETKH U3 YaCTHII TUCTIEPCHOM (ha3b

orwmn

10) I'omoreHHast KOHACHCAIUS OTJMYAETCS OT TE€TEPOreHHON TEM, YTO
1. mpu roMoreHHON KOHAEHCAIIMU 3aPOIBIIIN BOSHUKAIOT BHYTPH 00beMa UCXOJHOU (a3bl B
pe3ynbrare GIyKTyaluy IIIOTHOCTH WU KOHIIEHTPAIUH
2. Tpy TOMOTEHHOM KOHJEHCAIIMH 3apO/IbIIIY BO3HUKAIOT HA TOBEPXHOCTH MOCTOPOHHUX
YaCTHII
3. TMpu rOMOTE€HHOW KOHJEHCAIIMH 3apOJIbIIIY BO3HUKAIOT HA TTIOBEPXHOCTH CTEHOK COCYAa, B
KOTOPOM HaXOJIUTCSl UCXO/HAS CUCTEMA

DamMuus, UHALUAIBI I'pynima

Hata«  » 20 r. Iloanuce

1 2 3 4 5 6 7 8 9 10




Bbuaer 4

1) [loBepXHOCTHBIE SIBIEHUS — 3TO ...
1. mpoueccel, BOZHUKAIOIINE IPU JEUCTBUM BHELIHETO 3JIEKTPUUECKOTO OIS
2. TpOILECChl, BOBHUKAIOIINE B PE3yJIbTaTe B3aUMO/ICHCTBHS CONPSUKEHHBIX (pa3 u
IIPOUCXOIAIINE Ha FpaHulle pa3zena (a3 u B MeK(pa3HOM IOBEPXHOCTHOM CJIOE
3. Tmporecchl, BO3HUKAIOIINE 33 CUET IBH)KCHUS TUCTIEPCHON (a3bl Win
JUCIIEPCUOHHON Cpebl

2) AICOpOCHTOM Ha3bIBAIOT
1. ancopOupyrorieecs: BEIIECTBO
2. MeHee KOHACHCHUPOBAHHYIO (a3y afacopOIMOHHON CUCTEMBI
3. ©OoJiee KOHICHCUPOBAHHYIO (ha3y aJCOPOIMOHHON CHCTEMBI, HA IIOBEPXHOCTH KOTOPOM
MIPOUCXOTUT aJICOPOLIHS

3) YMeHblIIeHHE panyca KpUBHU3HBI BOTHYTONO0 MEHHCKA KHUIKOCTH B KalTWILISIPE
1.yBenu4MBaeT BHICOTY KAMWJIJIIPHOTO MO THSATHS
2.yMEHBIIIAET BBICOTY KAMIISIPHOTO TIOTHATHS
3.He U3MEHSICT BBICOTY KAMIISIPHOTO TTOTHATHS

4) XemocopOuus oTiIHYaeTcs OT (PU3NIECKON aacopOnuu:
00JIBIINUM TEIUIOBBIM 3(h(PeKTOM U 00pPaTUMOCTHIO;
HE3HAYUTENIbHBIM TEIJIOBBIM 3(PPEKTOM U HEOOPATUMOCTHIO;
HE3HAYUTENIbHBIM TETJIOBBIM 3PPEKTOM U 00PaTUMOCTHIO;
oOycnoBiiena cuniamu BaH-nep-Baanbsca u ¢ moBbiieHne
TeMIIepaTypbl YMEHbIIAECTCS;

5. OOJBIINM TETUIOBBIM 3(PPEKTOM U HEOOPATUMOCTHIO.

el NS =

5) IIpu yMeHbIIICHUH IJIOTHOCTH TUCTIEPCHOMN (a3bl p CKOPOCTh CEANMEHTAIIMN
4. yBeIU4HTCS
5. yMEHBIIUTCS
6. HE U3MEHUTCS

6) ®opmyiia s pacuera ToamuHel A quddysnoit vactu J9C, rae F — uncno dapanes, I —
WOHHAs CHJIA, I — paauyc YyacTuibl, D — koaddunment quddysuu, € — quanekrpudeckast
MIPOHUIIAEMOCTh CPEJIbI, €0 — IEKTPUUECKAs IIOCTOSTHHAS, T — BpeMsi, O — TOJIIIMHA

aacopommonnoro ciost J19C, R — razoBas nocrosinnas, T — remneparypa.
1 1/

2 gg,RT
2F%I

3 1/2r

4 2Dt

7) TloBepxHocTHas akTHBHOCTH [IAB B Bozie ITpH yUTMHEHHUHU YTIIEBOJOPOJTHOTO pajnKaia Ha
onny —CHz— rpynmy

1. yBenuuuBaercs

2. yMeHblIaeTcs

3. He MeHseTcs

8) Ilpu cmenMBaHUM PacTBOPOB CyJb(HIa KAUsi U HUTpaTta cepedpa (M30bITOK) 00pa3yroTcs

MUICIUIBI CICAYOMICTO CTPOCHUA
1. {m [AgNOs] nS* (2n—-2x)K*}?>2xK*



2.
3.
4.

{m[Ag2S]nS? (2n-2x)K*}> 2xK*
{m[Ag:S]nAg* (n-x)NO*}* xNO*
{m[AgNOs]nAg* 0,5(n-x)S*}* 0,5x5%

9) Koarymnsmus — 310 ...

1. oOpazoBaHue arperaTtoB U3 YacTHUI] JUCTIEPCHOM (asbl MO JEHCTBUEM Pa3InIHBIX
(axTopoB
2. cIUsHUE Kareib JUCIIEPCHOM (a3bl
3. oOpa3oBaHWE TUCTIEPCHON CHCTEMBI U3 OCA/IKA WIIH TeIs
4. mepeHoC BEIeCTBa OT MEJIKUX YaCTUIl K KPYITHBIM
5. o0pa3zoBaHHE CTPYKTYPHOH CETKH M3 YACTHI] TUCTICPCHOU (a3bl
10) Ecnu paguyc 3apojipiiia HOBOM (ha3bl MPEBBIIAET KPUTUUECKUH pauyC 3apOblila, TO
1. mpoucxoauT caMonpou3BOIbLHOE UCUE3HOBEHUE 3apOblia
2. TIPOUCXOJUT CaMOTIPOU3BOJIBHBIN POCT 3apOIbIIIa
3. HacTymaeT MeTacTaOMIIbHOE COCTOSHUE
damunusi, THUIUAJIbI I'pynma
Hara «_ » 20 r. Iloamuck
1 2 3 4 5 6 7 8 9 10
buaer 5

1) KonsonHoe COCTOSIHUE BEIIECTBA, XapaKTePU3YIOIIeecs pa3apo0IeHHOCThIO
(mciepcHOCTRIO) OHOM U3 ¢asz, 3Ta daza Ha3bIBACTCH .. ..

1. smynbcuen

2. JHWCTIEPCUOHHOM Cpenoi
3. MHUIEIUIon

4. nmucnepcHoi ¢a3oit

2) Ancop6aTtoM Ha3BIBAIOT

1.
2.
3.

ajzicopOupyromieecs BEIecTBO
0osiee KOHJICHCUPOBaHHYIO a3y acopOLUOHHON CUCTEMBI
MeHee KOH/IEHCUPOBAaHHYIO a3y aJcOpOIMOHHON CUCTEMBI

3) PI/ICYHOK, Ha KOTOPOM IIPaBHUJIBHO IMTOKAa3aHO ITOJIOKCHUEC U (bopMa MCHHUCKA BOJbI B
KalluJIAape, MMCHOIICM FHI[pO(i)I/IJ'IBHy}O IOBCPXHOCTDH

1.

4) TloBbllIEHUE TEMITEPATYPBI IPU (PU3HYECKOH aJICOPOIMU Ta30B U MTAPOB!




1. He BMsieT Ha BENMYHUHY a/ICOPOLINY;
2. BEJeT K POCTY aJCcOpOIHH;
3. BEIeT K yMEHBIICHHIO aJCcOpOIUH.

5) DAEKTPOJIHUT, KOTOPBIA 3apsuKaeT MOBEPXHOCTD Kallellb IMYJIbCUU OCH30J1a B BOJIC
MOJIOKUTEITEHO

1. NaCl

2. ZnSOq4

3. C17H33COONa

4. Ci2H2sNH3CI

6) 3akon DitHiiTeliHa — CMOJyXOBCKOTO BBIPAYKACTCSI COOTHOIIICHHEM

1 B=6xnr

2 A’=2Dr

3  D=kT/B

4  _vie-m)e
B

7) Kputrnueckas koHeHTpaius munenioodpazosanus (KKM) — 3To KoHIIEHTpaIys, pH
KOTOpOH

1. pactBop ITAB cranoButcs muoduabHON AUCTIEPCHON CUCTEMOMN

2. HavMHAeTCs OBICTpast KOATYJISIIHS

3. chepuyeckre MUIIEIUTBI CTAHOBSITCS IIMITUHIPHYECKIMHE

4. HauMHaIT 00Pa30BBIBATHCSI MHIIEIUIBI

8) Ilpu cMmenIMBaHUK PAaCTBOPOB CYyIb(uaa Kaius (M30bITOK) U HUTpaTa cepedpa oOpasyroTcs
MUIIEIUTBI CIISTYFOIIETO CTPOSHUS

1. {m [AgNOs] nS? (2n-2x)K*}?2xK*

2. {M[AQ:SInS? (2n-2x)K*}>2xK*

3. {m[Ag:SInAg" (n-X)NO*}* xNO*

4. {m[AgNOs]nAg* 0,5(n—x)S*}* 0,5xS*

9) IMentu3arus — 3710 ...
1. oOpa3oBaHKe arperaTtoB U3 YaCTHUI[ JUCIIEPCHOM (a3bl MO JCHCTBUEM pa3InYHbBIX
(hakTopoB
CIIMSHUE Kallejb TUCIIEPCHOM (a3l
00pa3oBaHHe TUCIIEPCHOM CHCTEMBI M3 OCaIKa HITH TeJIst
MIEPEHOC BEIIECTBA OT MEJIKHX YaCTHUI[ K KPYITHBIM
00pa3oBaHue CTPYKTYPHOM CETKHU U3 YaCTHIL AUCTIEPCHOU (a3bl

orwm

10) BriGepute mpaBuiibHOE YTBEPKICHHUE, Kacaroleecs: paboThl 3apobIIIc00pa30BaHUs MIPH
TOMOT'€HHOM U FeTepOreHHON KOHJCHCALUIX
1. BenuumHa pabOTHI TOMOTEHHOTO 3apO/bIIIe00pa30BaHus 0OJIbIlIEe BEIUYUHBI PaObOTHI
TeTepOreHHOr0 3apoAbIIe00pa3oBaHus
2. BenuyuHa pabOThl TOMOT'€HHOTO 3aPObIIIE00Pa30BaHMS MEHBIIIE BEIMYUHBI PA0OTHI
TeTepOreHHOr0 3apOAbIIe00pa3oOBaHus
3. BEJIUYUHBI ATHX PabOT OAMHAKOBHI

DamMuus, UHALUAIIBI I'pynima

Hara «_ » 20 r. IlToamuck




Buser 6

1) Cpena, B KOTOPOH HAXOAUTCS AUCIIEPCHAs (a3a, Ha3bIBACTCA ....
1. BonHas cpena
2. cpena pacCTBOPHUTEIIS
3. nmucmepcHoHHas cpena

2) Ecnu g — noBepXHOCTHAs! aKTUBHOCTD; G — [IOBEPXHOCTHOE HATSKEHUE; C — KOHIEHTPALUSI.

BeIpaxenue, onpenersoniee BEIUYNHY TOBEPXHOCTHON aKTUBHOCTH, g =
1 do

dc
2 do
dc
3 lim [— EJ
c—0 dc
4
lim d—g
c—=0l de

3) PucyHOK, Ha KOTOPOM TIPaBHIIBHO MOKA3aHO MOJ0XKEHUE U popMa MEHHCKA BOJIbI B
Kalnuuisipe, UMEroIeM ruipoPpoOHyI0 TOBEPXHOCTD

1. 3.

4) B teopun BIT, B oTitnune ot Teopuu JIeHrMiopa, mpeanonaraeTcs, 4To
1. amcopOUMOHHBIE LIEHTPBI PHEPTETUUECKU HEOTHOPOTHBI,
2. Ha KaXJIOM a/ICOPOIIMOHHOM IIEHTPE aICOPOUPYETCS TOIBKO OJHA MOJIEKYJIa;
3. Kaxaasi afcopOUpoBaHHAsI MOJIEKYJIa SIBJISIETCS. HOBBIM aJICOPOLIMOHHBIM IIEHTPOM;
4. ancopOupOBaHHbBIE MOJIEKYJIbI, HAXOISAIINECS B COCETHUX CIOSIX HE B3aUMOACHCTBYIOT
JPYT C IPYTOM.

5) C noMoIIbI0 CeTMMEHTAIIMOHHOTO aHaIN3a MOXKHO ONPEACIUTh
1. pa3mepsl op
2. pa3Mepsl Karemnb dSMYJIbCUN
3. pa3Mepsl YacTHUI] MOPOLIKOB
4. TIOBEpXHOCTHOE HATSHKEHUE TUCTIEPCUOHHOMN CpeJibl

6) aﬂeKTpOJ'II/IT, KOTOpBIfI 3apsAKACT MOBCPXHOCTDH KAllCJIb SMYJIbCUU OcH30J1a B BOAC
OTpHULATCIIBHO



KClI

Li2SO4
C14H20NH3CI
C12H25S04Na

N =

7) ComoOuau3aIiys — 3To

pactBopenue IIAB B Boze

pacTBOpeHHE BEIIECTB (HEPACTBOPUMBIX B IUCTIEPCUOHHOM cpene) B mutesuiax [IAB
CHW)KEHUE ITIOBEPXHOCTHOI O HATsDKEHUs pacTBopa B npucyrcteuu [IAB

IIOBBIIICHUE TIOBEPXHOCTHOI'O HATSLKEHMS pacTBopa B ipucyrcreun [IAB

PR

8) Ilpu cMenIMBaHUK PacTBOPOB rHIPOKCcH A HATpus (M30bITOK) 1 cyibdara meau (11)
00pa3yrOTCsl MULIEIUIBI CIIEAYIOLIET0 CTPOCHHUS

1. {m[Cu(OH)2] nOH (n—x)Na'} xNa"

2. {m[Cu(OH)z]nOH" (n—x)Cu?"}Cu?*

3. {m[CuSO4] NnOH" (n—x)Na*'} xNa*

4. {m[Cu(OH)z]nCu?* (n-x)SO4* }**xS0.*

9) CtpyktypooOpa3oBaHue — 3710 ...
1. oOpa3oBaHue arperaTtoB M3 4acTHUIl AUCIIEPCHOM (a3bl MO IEHCTBUEM Pa3TUUYHbBIX
(akTopoB
CIIMSIHUE Karelb AUCTIepCHON (ha3bl
o0pa3zoBaHMEe TUCIIEPCHOM CUCTEMBI U3 OCaJIKa WU TeJIst
NMEPEHOC BEIICCTBA OT MCJIIKHUX YaCTHUI K KPYITHBIM
o0pa3oBaHHe CTPYKTYPHOM CETKH M3 YACTHI] JUCTICPCHOM (a3bl

agbrwn

10) 'omoreHHast KOHIEHCAIMS OTJIMYAETCS OT T€TEPOTreHHON TEM, UYTO
1. mpu roMoreHHO# KOHACHCAITMHU 3apPOIBIIIA BO3HUKAIOT Ha TTOBEPXHOCTH MOCTOPOHHUX
YaCTHII
2. TIpW TOMOTEHHOW KOHJICHCAIIUU 3apOBIIIN BOZHUKAIOT BHYTPH 00beMa UCXOTHOM (a3l B
pe3yabTaTe (QIyKTyaruy IUIOTHOCTH WJIM KOHIICHTPAIUU
3. TIpW TOMOT€HHOW KOHJICHCAIIUH 3apOIbIIIN BOZHUKAIOT HA MIOBEPXHOCTH CTEHOK COCY/Ia, B
KOTOPOM HaXOJMTCSI UICXOHAs CUCTEMA

daMmiusl, THALNATIbI I'pynima
Hara«  » 20 r. Ilognuce
1 2 3 4 5 6 7 8 9 10
buaer 7

1) Kak Ha3bIBaeTCsl AUCIEPCHAst CUCTEMa, B KOTOPO#H AUCTIepCcHOM (a3oil v AUCTIEPCHOHHON
Cpeoil SIBIIAIOTCS )KUIKOCTH

1. cycnensus

2. 11o(oOHBIN KOJIIOUA

3. 3MyJbCHS

2) EnuHuIb M3MepeHUs TOBEPXHOCTHOW aKTHBHOCTH
1. H/m
2. H/M?




3. H-m/mMonsp
4. H-m?%/monb
5. H-m?

3) Dddext PeOunaepa 3akimogyaercs
1. B pocre pacTBOPUMOCTH YACTHI] P YMEHBLICHUH UX Pa3MEPOB
2. B afcoOpOIMOHHOM MOHWKEHUH MPOYHOCTH MaTepHajoB B mpucyrcTteuu [1AB
3. CHW)KEHHUU TeMIIepaTypsl (Ga30BOro Mepexo/ia C POCTOM JAUCIEPCHOCTH YaCTHUI

4) KoncranTa K, Bxomsimas B ypaBaenue Jlearmiopa a = a NPEJCTaBIsIET cO00M

"1+ Kp
KOHCTaHTY:

1. ckopoctu ancopbunu;

2. aJIcopOIMOHHOTO PAaBHOBECHST;

3. KOHJICHCAIIWH.

5) KpuBast ceiuMeHTaIuH TTOJIUUCIIEPCHON CUCTEMbI UMEET BU/T

1 m &
———»
T
2 m &
——»
T
3 m
—»

T

6) B Teopun I'yu-Uenmena crpoenus JIDC yunTsiBaroTcst akTOphI
1. snekTpocTaTUYecKHe CUIIBI U TEIUIOBOE JIBIKEHUE MPOTUBOMOHOB
2. aacopOnuoHHbIC (Crienu(PUIECKUE) CHITbI
3. CHWIJIBI TpEHUS
4. pa3mepbl IPOTUBOUOHOB

7) B Boze npu noctmwxenur KKM1 kosmonanbie [TAB 00pa3yroT MUIIEIUIBI CIICIYIOIIETO
CTPOEHUS

LTI,
LA



NP
L%

e

T bbby
9999797

8) Ilpu cMenIMBaHUM PaCTBOPOB MHIPOKCHIA HaTpus U cyiabdara meau (1) (130bITOK)
00pa3yroTCsl MULIEIUIBI CIIEAYIOLIET0 CTPOCHHUS

1. {m[Cu(OH)2] nOH" (n—x)Na'} xNa"

2. {m[Cu(OH)2]nOH" (n—x)Cu?"}Cu?*

3. {m[CuSO4] nOH" (n—x)Na*'} xNa*

4. {m[Cu(OH)2]nCu?* (n-x)SO4* }**xS0.*

9) Koarysmsiiust — 3710 ...
1. cnusHMeE Kanenb AUCTIEPCHOM (hasbl
2. oOpa3oBaHHE TUCIIEPCHON CUCTEMBI U3 0CAJIKA WU TeIIs
3. oOpa3oBaHHe arperaToB M3 YaCTHIl TUCTIEPCHON (a3bl MO ACHCTBUEM Pa3TUIHBIX
(hakTopoB
4. TepeHOC BEmeCTBa OT MEIIKAX YaCTHUIl K KPYITHBIM
5. o0pa3oBaHUE CTPYKTYPHOM CETKH U3 YaCTHUI] TUCTICPCHON (a3bl

10) Ecim paguyc 3apo/ibiina HOBOH (ha3bl MIPEBBIIIACT KPUTUUSCKHUHN panyC 3apoIblia, TO
1. mpoucXoaUT CaMOMpPOU3BOIHLHOE UCUE3HOBEHHE 3apOIbIIa
2. HacTymnaeT MeTacTabUIIbHOE COCTOSTHUE
3. MPOHMCXOAUT CaMOIIPOU3BOJIbHBIN POCT 3apoiblia

damunus, MHUIMAIIBI I'pynima
Hara«  » 20 r. Iloanuce
1 2 3 4 5 6 7 8 9 10
Buier 8

1) JInst KaKUX CHCTEM XapaKTepHO CHIbHOE MeK(ha3HOe B3aUMOICHCTBHUE, U TIPH 00pa30BaHUU
ux sHeprust [ m66ca ymeHbIaeTcs

1. nmodobHbIe

2. nuo¢uIbHbIE

3. amop¢HbIe



2) IpaBuiIbHBIM BapraHT 3aBUCUMOCTH THO0coBCcKoM agcopouuu (I) oT koHIEeHTpauH (c),
XapaKkTepHbIC IJI1 BOAHBIX PACTBOPOB MOBEPXHOCTHO-AKTUBHBIX BEIICCTB

1 r
T

3 c
Su,0
c
4 G
Su,0
c

3) Ecnu paanyc 3apo/ipiiiia HOBOM (ha3bl MPEBbINIACT KPUTHUSCKUN PaJNyC 3apOIbIIiia, TO
1. TPOMCXOIUT CAaMOIPOU3BOJIBLHOE UCUC3HOBEHUE 3apO/IbIIIa
2. TPOWCXOJUT CaMOIIPOHM3BOJILHBIM POCT 3apO/IbIIIa
3. HaACTymaeT MeTacTaOMIIbHOE COCTOSIHHE

4) Ipu BeIBOfIEe ypaBHeHust BOT npuHuMaercs, 4To
1. Bce ciou agcopbaTa paBHOIICHHBI
2. cnou ajacopOaTa paBHOIICHHBI, 32 HCKITFOYCHUEM TIEPBOTO CIIOS
3. 4mcIo cioeB ajgcopbara He SBISIETCS] O6CKOHEUHBIM
4. OTCyTCTBYET B3aUMOJEHCTBHE MEXIY Pa3HBIMU CIIOSIMH ajicopbara

5) Bun nuddepeHuaibHoi KpHUBOil pacipeaeieH s YacTHIl 10 pajnycaM JUCIEPCHON CUCTEMbI
1 m

dr

6) Ilepesapsiika MOBEPXHOCTH BO3MOXKHA ITPU T00ABICHUN
1. unmupepeHTHHIX IMEKTPOITUTOB
2. DBIEKTPOJIMTOB, COAEPKAIIUX CHEIUPUUECKH aICOPOUPYIOIINECS HOHBI

7) B rentane npu goctmwxernn KKM1 komtonnasie [TAB 00pa3yroT MUIIEILIBI CIIETYOIIETO



CTpOCHI/IH

- a997I999L, :

T3 bbb ﬁ;gi%’(

N bbb
L 999999

8) IIpu cMenBaHuK pacTBOPOB XJiopuaa Oapust u cyibdara HaTpus (M30BITOK) 00pa3yrOTCs
MHUIIEIUTBI CIIETYIOIIETr0 CTPOCHUS

1. {m[BaCl,] nSO4>~ (2n-2x)Na* }*~ 2xNa*

2. {m[BaS0:] nBa?* (2n-2x)CI-}?* 2xCI-

3. {m [BaSO4] nSO4* (2n-2x)Na* }*~ 2xNa*

4. {m[BaCl;] nBa?* (n-x)S04> }** xSO4>

Sié

9) llenTu3anus — 310 ...
1. oOpa3oBaHue arperaTtoB M3 YaCTHUI] IUCIEPCHON (a3bl MO JEHCTBHEM pa3IMYHbIX
(akTopoB
CIIUSIHUE Kallelb AUCTIepCHON (a3bl
o0Opa3oBaHHe TUCIIEPCHOM CUCTEMBI U3 OCaJKa WU Tejls
NMEPEHOC BEIICCTBA OT MCJIIKHUX YaCTHUL K KPYITHBIM
o0pa3oBaHHe CTPYKTYPHOM CETKH M3 YaCTHI] JUCTIEPCHOM (ha3bl

abrwn

10) BeiGepuTe mpaBHIIbHOE YTBEPKICHUE, Kacarolieecs: padoThl 3apobIeo0pa3oBaHus IPH
TOMOT'€HHOM U T€TEPOTr€HHON KOHAEHCALNIX
1. BenmmumHA pabOTHI TOMOTEHHOTO 3apOIBIIICO0pa30BaHUs MEHBIIE BETUIHMHBI PAOOTHI
TeTepOreHHOro 3apoAbIIe00pa3oBaHus
2. BenuyuHA PabOTHI TOMOTEHHOTO 3apO/IbIIIc00pa30BaHMsl OOJIBIIE BEIMUYUHBI pa0OTHI
TeTepOreHHOr0 3apObIIIe00pa30BaAHUS
3. BEJHUYUHBI ITHX PabOT OAMHAKOBHI

daMuus, THALNATbI I'pynma
Hara «  » 20 r. Ilognuce
1 2 3 4 5 6 7 8 9 10
buer 10

1) OcHoBHBIE 0COOCHHOCTH KOJUIOUIHOTO COCTOSIHUSI BELIIECTBA:
IJIOTHOCTH PacTBOpa;

TETEPOreHHOCTb;

MYTHOCTb PacTBOpA;

JMCIIEPCHOCTB;

BSI3KOCTb pPacTBOpA.

aogkrwnPE

2) SIBneHue, 00yCIOBICHHOE MEKMOJICKYIIIPHBIM B3aUMOACHCTBHEM HAXOSAIIUXCS B KOHTAKTE
JIBYX KOHJICHCUPOBAHHBIX (ha3 pa3HOH MPHUPO/IbI, HA3BIBAIOT



ajcopOrueit
aare3ueu
CMaYHBaHUEM
Kore3uei

N =

3) Ilpu pusuueckoit ancopOunu U3 BeeX GU3MYSCKUX B3aUMOICHCTBHI Hanboiee
YHHUBEPCAILHBIM SIBIISIETCS] B3aUMO/ICHCTBUE

1. nucnepcuoHHOE

2. OpUEHTALMOHHOE

3. MHAYKIMOHHOE

4) BeiOepuTe pUCYHOK, Ha KOTOPOM MTPAaBUIIBHO TIOKa3aH OOIINI BH] H30TEPMBI
nonumodiekyssipHoit ancopormu (B3T). (A — aacopOums; p — paBHOBECHOE JIaBJICHHE T1apa; Ps—
JIaBJICHHUE HACBILIEHHOIO Mapa)

S

P l) 3

2 INEN [

In{p/p;)

3 A[

P/Ps
4 pp.
All-p/p,)

5 A[ !

P/Ps

P 1-) 2

5) HaI/IMeHLI_HyIO MMOJIMAUCIICPCHOCTL UMECT CUCTEMA

a0

| é/k
.

6) [Ipu noOaBIEHUH AIIEKTPOIUTOB, COACPKAIUX CIICHH(PUISCKU aCOPOUPYIOIINECS HOHBI
1. meHnsiercs TONbKO aacopOLunoHHBbIH cioit JIDC




2. MeHsieTcs ToabKo nuddysnslii cioit J12C
3. Mensiercs u ancopounoHHblii U nuddysnei cnon 123C
4. J12C ne mensiercs

7) PackiMHuBaroIiee AaBjIeHUE — 9TO
1. cuna, geicTByIOIIAs TAHTCHIIMAIBHO K ITOBEPXHOCTH, OTHECEHHAS K €AMHUIIC ITTUHBI
MepUMETpPa ITOM MOBEPXHOCTH
2. Ppa3HOCTh TUJPOCTATHUYECKUX JIABJICHUH B IUICHKE, pa3/IC/IAIOIICH YaCTUIIBI, U B
OKpYKaroIIel MieHKy (aze
3. HW30BITOYHOC JIABJICHHE, BO3HUKAOIIEE B IOBEPXHOCTHBIX CIIOSIX TIPH UX MTEPEKPBITUU
4. nByMepHOE JaBiieHHE aacopOrmonHoi mienku [1AB

8) Ilpu cmenBanuu pacTBOpoB (ocdarta HATPHs U cylbdara amrOMHHUS (U30BITOK)
00pa3yroTCsl MULIEIUIBI CIIEAYIOLIET0 CTPOCHHUS

1. {m [AIPO4] nSO+* (2n-2x)Na* }* 2xNa*

2. {m [AIPO4] nPO4* (3n-3x)Na* }*~ 3xNa*

3. {m [Alx(SOs)3] nPO4%* (3n-3x)Na* }* 3xNa*

4. {m [AIPO4] nAP* 1,5(n-x)S0+* }** 1,5xS04*

9) Koarysmsiiiust — 3710 ...
1. oOpa3oBaHue arperaTtoB M3 YaCTHUI] IUCIEPCHON (a3bl MO JEHCTBHEM pa3IMYHbIX
(akTopoB
CIIMSTHUE KareJb TUCTIEPCHOH (a3l
o0pa3zoBaHME TUCIIEPCHOM CUCTEMBI U3 OCaJIKa WU TeJIst
MIEPEHOC BEIIECTBA OT MEJIKUX YaCTHUI] K KPYITHBIM
o0pa3oBaHHe CTPYKTYPHOM CETKH M3 YaCTHI] JUCTICPCHOM (ha3bl

abrwn

10) Ecm paguyc 3apo/ibiina HOBOH (ha3bl MPEBBINIACT KPUTUUSCKHUHN painyC 3apoIbIiia, TO
1. mpoucxoauT caMONmpOU3BOJIHLHOE UCUE3HOBEHUE 3apOIbIIa
2. TPOHUCXOJUT CaMOIPOU3BOJILHBIM POCT 3apOIbIIIa
3. HaAcTymaeT MeTacTaOMJIbHOE COCTOSTHUE

daMuus, THALNATbI I'pynma
Hara «  » 20 r. Ilognuce
1 2 3 4 5 6 7 8 9 10

HNudopmanms o pazpadoTunkax

Cunoposa Omnbra MBaHOBHA, KaHIUIAT XMMHUYECKUX HAYK, Kadeapa Gu3nueckoil u
KOJUTOMIHOM XUMUU XuMuueckoro ¢axkynsrera TI'Y, q01eHT.



