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MPUMEHSTh OCHOBHBIC (pH3UKO- OCHOBBI (PH3UYECKUX, XUMHUYECKON
OCHOBHBIE 3aKOHBI U | XUMUYECKHUE U XUMHUYECKHUX, PU3UKO- | TEPMOJAMHAMUKH,
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JEeSTeNIbHOCTU 0O0IIECTBEHHOTO KauyecTBa U Tema 4. Konmnougasie
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(U3UKO-XUMHUECKUX
CBOWCTB
UCIIOJIE3YEMOTO ChIPbS,
noy(haOpuKaToB 1
TOTOBOM MPOYKIIHH
IIUTaHUusA

Komnounusie ITAB
Tema 6. DnekTpuueckue
CBOMCTBA,
YCTOMYUBOCTH U
KOaryJsiius
KOJJTOUTHBIX CUCTEM
Tewma 7. PactBOpbI
BBICOKO MOJIEKYJISIPHBIX
coenunennii (BMC).
Peonoruueckue
CBOMCTBa pacTBOPOB
BMC u K0JI101IHBIX
CHUCTEM




METOAUYECKUE MATEPUAJIbL, XAPAKTEPU3YIOUUE 3TAIbI
OOPMHUPOBAHUSA KOMIIETEHIIUU

Ilepeuens yueonvix 3a0anuii Ha ayOUMOPHBLIX 3AHAMUAX

Tema 1. OcHOBBI XUMUY€ECKOI TEPMOIMHAMUKH, XHMHYECKOr0 U (a30BOro paBHOBeCHSI.

1. KaxkoBa cBsizb MeXAy TeIIOBBIM 3(dekTom peakiuu Qp v u3MeHeHHeM SHTanbiuu AH?
3aBUCAT U TETUIOBOM A((DEKT peakIuy OT MyTH peaKiuu?

2.  Cdopmynupyiite 3akoH ['ecca. Ilpum kakux ycnoBusax crpaBeanuB 3akoH lecca? Yro
HA3bIBAETCS TEIJIOBBIM 3 (HEeKTOM peakuun?

3. Kak paccuuraTth TeroBoi 3pQPeKT peakuuu, nojab3ysich BETUYNHAMH CTAHJAPTHBIX TEIUIOT
obpazoBanus Bemiecta? byner mu AH peakiun Hy + Clz = 2HCI Temmnoroit o6pasosanus HCI?

4. Yro Ha3pIBaeTCs TEIUIOTON oOpa3oBanus? byaer nu TemnoBoii 3¢ ekt peakuu

HCI + NaOH = NaCl + H20 temnoroii o6pazoBanus H,0?

5. UYro Ha3bIBaeTCs CTaHAAPTHBIMU yciaoBUsAMHU? Kak M3MEHSETCS SHTAJIbIUS CUCTEMBI IpU
SHAOTEPMUUYECKUX PEaAKLUAX?

6. Kak n3MeHsieTcs SHTAIBINUA CUCTEMBI IIPU IK30TEPMHUUECKUX PEAKLIUAX?

7. Kak wu3MeHsercs BeNMYMHA OJHTPONMU TPU  CAMONPOM3BOJBHBIX IMpolieccax B
M30JIMPOBaHHBIX CHUCTEMaX U ouemy?

8.  Kak pemraercs BoIpoc 0 HampaBJIEHUU CaMOMPOU3BOJIbHBIX MPOIECCOB B HEU3OIMPOBAHHBIX
CUCTEMax Ha OCHOBE M300apHO-U30TEPMUUYECKOTO U U30XOPHO-U30TEPMUYECKOTO TOTEHIINAIOB?

9. Kakasa cucrema Oosiee yCTOWYMBA: C BBICOKMM WJIM HU3KHUM 3Ha4YeHHEM HU300apHO-
M30TEPMUYECKOT0 MOTeHIaa?

10. KaxoBa cBsi3b MeXIy U3MEHEHHEM H300apHO-U30TEPMUYECKOTO MOTEHIMANA, SHTAIBIINN U
SHTPOIUHU NP MOCTOSIHHOM TemIiepaType?

11. Kaxkoe npaBuiio JIeKUT B OCHOBE (pa3oBOro paBHOBeCHS?

12. Yro Takoe aza? Kakoe MakcumanbHOE YUCIIO a3 UMEET IBYXKOMITOHEHTHAS cUcTeMa?

13. UYro Takoe komnoHeHT? Kakoe 4rcio KOMIIOHEHTOB MOKET ObITh B OJJHO(a3HOM cucTteme?

14. Yem xapaxtepHa 3BTeKTHYecKass Touka? IIpakThueckoe 3Hau€HHE CHUCTEM, OTBEYAIOIIMX
3TOMY COCTaBYy.

15. TlpuBeauTte AMarpaMMbl COCTOSHHUSI JBYXKOMIIOHEHTHBIX CHCTEM, CMEIIMBAIOIIMXCS KakK B
KHJIKOM, TaK U B TBEPJIOM COCTOSIHUH, U TOJBKO B )KHJIKOM COCTOSIHHH.

16. Cxompko (a3 B OJHOKOMIIOHCHTHOW CHCTEME, COJEp)Kallell HACBHIIMIEHHBIA Tap?
I'eTeporeHHa Wi roMOreHHa 3Ta cucrema?

17. KakoBo mMakcuManbHOE 4YHCIO (a3 B OJJHOKOMIIOHEHTHOM cucteMe? Yemy paBHO TIpH 3TOM
YHCIIO0 CTeNeHe cBOOOIbI U YTO 3TO O3HAYaeT?

18. HaueprtuTe muarpaMMy COCTOSTHHS BOJBI M YKQXKHTE TOUYKOH COCTOSTHHE CUCTEMBI, B KOTOPOH
YHCII0 CTeNeHe cBo00 /bl paBHO euHuIle. YTo 3TO 03HavaeT?

19. Kak 3aBHUCHUT JaBJIEHUE HACBIIIEHHOTO Mapa OT TEMITEPaTyphI?

20. Kakas cucrema Ha3bIBaeTcs Oe3BapuanTHOM? [IpuBenute mpumep.

21. Kaxkas cuctema Ha3bIBaeTcsi OnBapuanTHou? [IpuBeure mpumep.

22. Kak omnpenenuTbs TeMIEpaTypy 3aMep3aHMs pacTBOpa M YHCTOTO pAcTBOPUTENS IO
arpaMMe COCTOsTHUS BOJIbI? [laliTe 000CHOBaHME ATOTO ONPEICIICHHS.

23. Kaxk u3MmeHsieTcs Temneparypa KUreHus: BOAbI PU YBETUYCHUH BHEUTHETO aBICHUS?

24. Cdopmymupyiite 3akoH Payns, onmuchIBaromInii M3MEHEHUE JTABJICHUSI HACBHIICHHOTO Iapa
pacTBOpUTENS C yBETMUYEHHEM KOHIIEHTpPAIlMM PAacTBOPEHHOro BemlecTBa. [laiite oObsCHEHHE 3TOMY
M3MEHEHHUIO.

25. Tlpu kakux KOHIEHTpanusax (OOJIBIINX WM MaJTbIX ) BepeH 3akoH Paynsa? [logemy?

26. Tlouemy s pacTBOPOB AJIEKTPOJIMTOB B 3aKOH Paynst ciemayeT BBOJIUTH M30TOHMYECKHM
koa¢pdunmeHT (kosrpdunnent Bant-I'opda)?

27. Kak n3MeHsieTcs Temreparypa 3aMep3aHusi pacTBOpa MPU YBEIMUEHUH €ro KOHLEHTpaIu?
[IpuBeaute rpaduk U yKakKuTe 3TO U3BMEHEHUE.

28. Uro Ha3pIBaeTCS KOHCTAHTOM paBHOBECHS M KaKOe €€ MpaKkTHYecKoe 3HaueHue?



29. Kak ompenenuTb KOHCTaHTY paBHOBECHs, TOJB3YSICh TaONMIIAMHU  CTaHIAPTHBIX
TEPMOJUHAMHYECKHUX BEITUUUH?

30. CdopmynupyiTe TpUHITUI CMEIICHUS paBHOBECUH, Ha3biBaeMbIi ipuHITuioMm Jle-1llaTense.

31. Kak wu3MeHseTcs KOHCTaHTa pPAaBHOBECHS IIPH  YBEIMYECHUH TEMIEpaTypsl IS
AK30TEPMUUYECKUX PEaKINii?

32. Kak ompenenuts KOHCTaHTYy paBHOBECHs TIpu JIOOOH TemmepaType, €cild HW3BEeCTHa
KOHCTaHTa paBHOBECHSI IIPH CTAHJAPTHBIX YCIOBUSIX?

33. Ilpu kakux Temmeparypax (BBICOKMX HJIM HHM3KHX) CIEAYyeT MPOBOAMUTH IK30TEPMHUECKHUE
peaxiuu, 4ToObl MOTYYUTh OOJBIION BBIXOJ MPOJYKTOB?

34. Tlpu xakux TemmepaTypax (BBICOKUX WM HHM3KUX) CJEIyeT MPOBOAUTH SHIAOTEPMHUECKUE
peaKiyu, 9To0BI MOTYYUTh OONBIION BBIXOJ] MIPOIYKTOB?

35. Uro Ha3bIBaeTCs TeTepOreHHBbIM PAaBHOBECHEM M KaK BbIpa)KaeTCsi KOHCTAHTa pPaBHOBECHUS
peakuu CaCO3 = CaO + CO2?

36. 3aBUCHUT JIM KOHCTaHTAa PaBHOBECHS OT KOHLIEHTPALUU BEUIECTB, B3ATHIX MJISI MPOBEACHUS
peakuuun?

Tema 2. XumMnueckasi KHHETHKA U KaTAJIM3.

1. Yto Ha3wpiBaeTcs CpeHEl W HCTUHHOW CKOPOCTSAMH peakuuu? YpaBHEHHUE PEaKIUU IEPBOTO
MOPsAKA.

2. KakoB (pu3u4eckuii CMbICII KOHCTAHTBI CKOPOCTH U OT YETrO OHA 3aBUCUT?

3. Uto Ha3bIBaETCS MOJIEKYJISIPHOCTHIO peakimu? [Ipumepsl MOHO- 1 OMMOJIEKYIISIPHBIX PEaKIIN.

4. Yto Ha3BIBAIOT MOPAIKOM peakuuu? B Kakux ciydasx OMMOIIEKYNSIpHAs peaklus OMHCHIBACTCS
YpaBHEHHUEM NIEPBOIO MopsaKa’?

5. Uro Ha3plBaeTCs MEpUOAOM TMOJympeBpamieHuss? B kakux cioydasx OH 3aBHCUT OT
KOHLEHTpALlUK, a B KAKUX — HEeT?

6. B yem 3akmtouaercsa npasuiio Baut-I'opda? Bug u ananu3 ypaBHeHus: AppeHuyca.

7. Yro Takoe 3HEeprusi akTUBaluu?

8. O6muii MexaHu3M JIelcTBUs KaTanuzaTopa. Kak oH BiuseT Ha paBHOBecue?

Tema 3. JnekTpoxumus.

1. Yrto Ha3piBaeTCs YACIBHOW M HKBUBAJCHTHOM AJIEKTPONPOBOAHOCTHIO? EauHUIBI HX
W3MEPEHHUS.

2. UYto Ha3wIBaeTCsA IMOABMKHOCTHIO HOHOB? I[loyeMy HOHBI C MaJlbIM pPaJIdycoOM MEHEe
MTOJBMOKHBI, YeM OoJbIue?

3. Uro Takoe pa30OaBieHHE PACTBOPOB M KaK OHO BIHUSET Ha YACIbHYIO W DKBHUBAJICHTHYIO
3IEKTPONPOBOAHOCTD CUIIbHBIX 3JIEKTPOIUTOB?

4. Tloyemy C yBeIMYEHHEM KOHIICHTPALIUU SKBUBAJICHTHASI AJIEKTPOIPOBOJHOCTH PaCTBOPOB
yMeHbIIaeTcs?

5. KakoBa cBs3b MEXIy CKOPOCTHIO JBUIKEHUS HOHOB U €0 TIOJIBHYKHOCTHIO?

6. Ilowemy mnpu HeHTpanu3alMu CHIBHOM KHCIOTHI IIENOYBI0  DIEKTPONPOBOTHOCTH
yMeHbIlaercs?

7. Tlowemy mpu HeWTpanu3alMu CcIadOW  KHUCIOTHI  IIENOYBI0  DIEKTPONPOBOTHOCTH
yBeJIMUYMBaeTCs?

8. 3akon pazBeaenuss OctBanmpAa. Kak 3aBHCHT KOHCTaHTa IUCCOLIMALMK OT KOHIEHTpPALUU
cmaboro anexTpoauTa’?

9. CtpoeHue NBOHHOTO IEKTPUUECKOTO closi. KakoBBbI MPUUUHBI €0 BOZHUKHOBEHUS?

10. IIpumepbl 0OpaTHMBIX SJIEMEHTOB. Peakiinu, MpOTEKAloNIe Ha JJICKTPOAaX B MPSIMOM U
0oOpaTHOM HampaBlIeHUH.

11. Yro Ha3bIBAIOT CTAaHAAPTHBIM OAJIEKTPOJIHBIM TMOTCHIHMATIOM? YUTO NPUHATO 3a ypOBEHH
OTCYETa NOTCHIINAIOB?

12. DnekTpoabl TEPBOrO W BTOpPOro pojaa. [lo KakuM ypaBHEHHUSM pACCUHUTHIBAIOT WX
MMOTCHIIHANBI?

13. UYro Takoe 3EeKTPO CPAaBHEHUS M B YEM €T0 MPAKTHICCKOE 3HaUCHHUE?

14. Kaxk moxno nmyrem usmepenus I/1C onpenenuts pH pactBopa?



Tema 4. KoJulouaHble cHCTEeMbI, NMOJy4YeHHe, ONTHYECKHE U MOJIEKYJISPHO KHHETHYeCKHe
cBoiicTBA.

1. OxapakrepusyiiTe KiIacCU(pUKAMKM TETEPOTCHHBIX JUCIEPCHBIX CHUCTEM IO Pa3InYHBIM
MIPU3HAKAM.

2. JlaiiTe omnpeeneHne KOJUIOMIHOW CUCTEME.

3. Uro Takoe 1uo¢oOHbIe U JIMODHUIbHBIE TUCTIEPCHBIE CUCTEMBI?

4. OOBsACHHUTE pa3nTu4re CBOOOIHOAMCIIEPCHBIX U CBA3HOAUCIIEPCHBIX CUCTEM.

5. Onumure MOJy4YeHHEe KOJUIOMAHBIX CHCTeM METOJOM KOHJeHcauuu (pusnyeckol u
XUMHUYECKOM ).

6. INpuseaure Gpopmyny munesmist 301 Ag Cl, nonyuennozo no peakuuun
AgNOs + KCIl = AgCI + KNO3 (ripu u36sitke AgNO3)

7. Kakum 3apsiiomM 00s1aJatoT KOJIJIOUIHBIE YaCTULIbI?

8. Kakue onTuueckue cBOMCTBa XapaKTePHBI JIJIs1 KOJUIOUIHBIX cUCTEM?

9. IlpuBenure ypaBHenue Panes mist cBeropaccesHus (omanecueHius). Kakoro mpaktudeckoe
3HaYEHHUE 3TOT0 YpaBHEHUSI?

10. Kakue ontuueckue nmpudoOpbl OCHOBAHBI Ha CBETOPACCESTHUH?

11. Yem dayopecueHLIns OTIUYAETCS OT OMAIECHEHITUH?

12. Kakue ocobenHoctn mmeet 3akoH JlambepTa-byrepa-bapa, onucheiBaronmii MOTIONICHAE CBETA
(abcopOumro cBeTa) AT UICTUHHBIX M KOJJIOMJIHBIX PaCTBOPOB.

13. IlpumeHnMa JTH MOJIEKYISIPHO-KHHETHYECKAs! TEOPHUs K KOJUIOUAHBIM cucteMam? OObsICHUTE.

14. Yro Takoe 6poyHOBCKOE ABMXeHUE, TUPPy3us?

15. Onumure ocobernHoctn Mupy3uH B KOJUIOWAHBIX cucTeMax. Uto Takoe Kod(pQUIMEHT
b y3un?

16. Ilpueaure ypaBHeHHE DUHINTEHHA Tt Kodddunmenta nuddysum.

17. Yro Ttakoe ocmoruyeckoe maBieHue? Kak OHO 3aBUCHUT OT MalspHOH M YACTHYHOMN
koHneHTpauuu? [Ipusenure ypasuenune Bant-I'odda.

18. Omnummte 0COOEHHOCTH OCMOTHYECKOIO JaBIIEHUS KOJUIOMAHBIX CHUCTEM B CpPaBHEHUH C
pacTBOpaMy HU3KOMOJIEKYJISIPHBIX COSAMHEHU.

Tema 5. IloBepxHocTHBIE siBJIeHus U aacopouusi. Konnonnaubie ITAB.

1. Kakue siBneHMs Ha3bIBaIOT MOBEPXHOCTHBIMU U B YEM 3aKJIIOYAIOTCSA UX NPUYUHBI?

2. Ilouemy jgns  OQOOHBIX  KOJUIOMTHBIX ~CHCTEM  XapaKTepeH W30BITOK  CBOOOIHOU
ITOBEPXHOCTHOM SHEPIUU U KAKOBBI IIyTH €0 CHUKECHUS?

3. B gyem paznuune GpuU3MUecKoi 1 XUMHUIECKOH aJcopOIuu?

4. Yto o3HauaeT aJcopOLIMOHHOE paBHOBECHE?

5. KakoBbI OCHOBHBIE TTOJIOKEHUSI TEOPUH MOHOMOJIEKYJISIPHOM ajicopOumu- Teopuu JIenrmropa?

6. IlpuBeaure ypaBHeHue JIeHrMiopa u 061acTH €ro NPUMEHUMOCTH K U30TE€PME a/ICOPOLINH.

7. KakoBbl MNpUYMHBI aAcopOLMM HMOHOB Ha rpaHuue (a3 (TepMoaMHAMUYECKas TpPAaKTOBKa
a/icopOLIMU ¥ YCTaHOBJICHUS paBHOBECHST)?

8. B uem 3akmrouaercs npaswio ®asHca- [leckoBa i1 n30MpaTeIbHON a1copOIumn?

9. YTo Takoe MOBEPXHOCTHOE HATSKEHHE JKUAKOCTEH, KakoB ero (pU3MuecKuil CMbICI U €AMHULA
nu3MepeHus?

10. Kakue BemiecTBa Ha3bIBarOTCS MOBEPXHOCTHO-aKTUBHBIMU? KakoBo crpoenue monekyn [TAB?

11. TlpuBeaute ypaBHEeHUE U30TepMbI afcopOruu ['nb0ca u nmpoaHAIU3UPYHTE €ro NpUuMEHEeHUe K
N30TEPMaM MTOBEPXHOCTHOT'O HATSKEHUS B BOJHBIX PaCTBOpax pa3jIMYHbIX BELECTB.

12. Yto Takoe MOBEPXHOCTHAsI AKTHBHOCTh M KaK OHa MEHseTCs [Tt pa3nuuHbix [IAB mo mpasmiry
Tpay6e?

13. Onwumute crpoeHne Mosekyn koutounHbeix [TAB (munemnspraeix [TAB) u coctosiHMe uX B
pacTBope.

14. OnummTte kiaccuuKalMio U MpaKTHYeckoe NpuMeHeHre koutonaubix [TAB.

Tema 6. JiekTpHUeCKHE CBOWCTBA, YCTOWYMBOCTH H KOATYJISIIHS KOJJIOUIHBIX CHCTEM.



1. KakoBbl Mpu4YMHBI BOBHUKHOBEHUS TBOMHOTO AekTpuaeckoro cios (JIDC) Ha rpanure pasuena
¢$az? Onummre crpoenue 3roro JJI9C.

2. Uto takoe mwurnemia? IlpuBenure cxemy ctpoeHus u (opmyny muneuibpl. Kak 3aBUCHT 3HaK
3apsi/ia KOJUIOMIHOM YacTUIIBI OT 3JIEKTPOJIUTa —CTabuim3aropa?

3. Uro Takoe »AJIGKTPOKMHETHUYECKHH TMOTEHIMal M KaK OH MEHseTcs Npu J00aBIEHUU K
KOJUIOMIHOMY PacTBOPY JIEKTPOJIUTOB?

4. Yro Takoe arperaTuBHOS U KHHETHYECKasl (CeUMEHTAllMOHHAs) YCTOMYHBOCTh?

5. Ot 4yero 3aBUCUT KMHETUYECKAs] yCTOMUMBOCTD TUCIIEPCHON CUCTEMBI?

6. Kak wMeHnsiercs arperatuBHas YCTOWYMBOCTb KOJUIOMJHBIX pPAacTBOPOB IMIpH J100aBIEHUU
31EKTPOJUTOB? UTO TaKOE N30JIEKTPUUECKOE COCTOSIHUE?

7. B deM 3aKkiro4aeTcsl CyIIHOCTh (U3NYECKOH TEOPUH YCTOMYMBOCTH W KOATYJSIIMU- TEOPUU
JJIDO?

8. B ueM coCTOUT MeXaHM3M KOaryJsiuH KOJIOUTHBIX CUCTEM DJIEKTPOIUTAMH?

9. Kakue cymiecTByrOT mpaBuja KOaryJismuu 3ojed snekrponutamu? ChopMynupyiTe mnpaBuiia
3HayHocTU (paBuiio Llynsue-I'apan).

10. Yro takoe mopor koarynsuuu? Kak BiIMseT BaJe€HTHOCTb, aJCOPOLIMOHHAs CIIOCOOHOCTh U
paanyc MOHA — KOaryJsiTopa Ha Opor KoaryJsiiuu?

Tema 7. PactBopbl BbicOKOMOJeKYISAPHBIX coequHenuii (BMC). Peosormueckme cBoiicTBa
pactBopoB BMC 1 KOJLUIOMIHBIX CHCTEM.

1. Onummmre kmaccupukarmmun BMC 1o IpOUCXO0XKIICHUIO CTPYKType MaKpOMOJIEKYN U (pazoBoMy
COCTOSIHMIO.

2. KakoBbl OCHOBHBIC METOTbI MTOTy4eHUss BMC?

3. B uem cocrout pasnuuue npoueccoB pactBopeHuss BMC 1 HU3KOMOJIEKYJIAPHBIX COCTUHEHUI?
Yewm 310 pazinuune oObscHAETCS?

4. Yto Takoe HaOyxaHue? [louemy HaOyxaHue NPOTEKAET CAMOIPOU3BOIBHO?

5. Uto Takoe creneHb M CKOpocTh HaOyxaHus? Kakue ¢akTopbl BIUSIOT Ha CTENEHb W CKOPOCTh
HaOyxaHus?

6. Kakoe HabyxaHue Ha3bIBaeTCsl OTPaHUYCHHBIM M HEOTPAHUICHHBIM?

7. Kaxkue cBoiicta commkarot pactBopsl BMC ¢ kostouiHpIMU pacTBOpaMu?

8. Ilo xakuMm npuzHakaMm pacTBopsl BMC MOXHO OTHECTH K ICTUHHBIM pacTBOpam?

9. OnuumTe TEpMOJUHAMUKY CAMOIIPOU3BOJIBHOTO PACTBOPEHUS MOJISPHBIX U HenossspHbix BMC.

10. Kaxk Bausier pH cpenpl Ha HaOyxaHue OeTKOB?

11. Yro 3HAYUT HEIOTOHOBCKHUE (HOpMaJbHbIE) 1 HEHBIOTOHOBCKHE (AHOMANIBHBIE) KUAKOCTH?

12. K kakuM OKHUIKOCTSIM TIO PEOJIOTHYECKHM CBOWCTBAM OTHOCSTCS pactBopel BMC wu
KOJUIOMJIHBIE PacTBOPHI?

13. Onwumute ypaBHenue Ilyaseiins u ero npruMeHeHHe 11l KaNMUISIPHOW BUCKO3UMETPHH.

14. Kakum 06pa3om, HCIIOJIb3YysI BUCKO3UMETPHUECKUI METOA MOXHO ONPEAETUTh MOJIEKYISIPHYIO
maccy BMC? IlpuBenute pacueTHble pOpMyJIbl U TpaduKH.



3aoanusn 0na meKyuyeco KOHmpoJisa

NHaukaTopbl JOCTHXKEHUS:

OIIK-2.2. Hcmnonb3yeT OCHOBHBIE (U3MKO-XUMHYECKHE M XHUMHYECKHE METOJIbl aHajau3a It
pa3paboTKH, UCCICAOBAHUNA W AKCIEPTU3BI MPOAYKIIMH OOIIECTBEHHOTO MHUTAHUS U UCIOIB3YeMOIO
CBIPBS

Tunoevie pacuemno-ananumuuecKue 3a0aHUA/3a0auu:
Tema 1. OcHOBBI XUMHY€ECKOH TEPMOANHAMUKH, XUMUYECKOr0 1 (pa30BOro paBHOBeCHS

1. IInoTHOCTH BOZHOTO pacTBOpa, coiepkamero 10 macc. % NapCOs, pama 1102mxr/me.
OnpenenuTs MOJIIPHYIO M MOJISTEHYEO KOHIICHTPAIIHIO COJIM U €€ COJCPKAaHUE B MOJIBHBIX MPOIIEHTAX

2. Ompenennre MOJNSAPHOCTh W HOPMAIBHOCTH pacTBopa xjopumga amomuaus (AlCls),
conepariero B 1 murpe 13,35 rpamm xsopuna amomunus (AlCl3).

3. Ha turpoBanue HaBecku 0,1133 rpamma xumuuecku yuctoro okcamara Hatpus (NaxC204) B
kucion cpeae nouwio 20,75 MuuuauTpoB pactBopa MapranioBku (KMnOg). Haiitu HopManbHOCTh
pactBopa mnepmanranata kamus (KMnOgs) (OTBeT. HOPMaJBHOCTH pacTBOpa INEpMaHTraHaTa Kajus
paBna 0,08 H,)

4. Cxompko rpamM mepMmanranara kaiaus (KMnOs) morpebyercs aisi MPUTOTOBICHUS 5
mutpoB 0,1 HOpmasbHOrO pactBopa nepmanraHata kanus (KMnOg), ecnu oH mpenHazHayeH JUIs
peaxIum BoccTaHOBJIeHHs 10 Mn*? (OTBeT. Macca mepmanranara kanus (KMnOs) paBra 15,8 rpamm.)

5. OguH MOnb GTOpPOYTIEpOAa paCHIUPSAETCS OOpPAaTHUMO M aIuabdaTHYECKHd BIBOE IO O0BEMY,
IIpH 5TOM TeMIieparypa nagaet ot 298.15 no 248.44 K. Uemy paBHo 3HaueHue Cy?

Tema 2. XumMuueckass KHHETHKA H KaTAJIU3

1. Peakuus Btoporo mopsaka A + B — P mpoBomuTcs B pacTBOpe € HadalbHBIMH
koHneHTpanusMu [A]o = 0.050 monbe/i u [B]o = 0.080 moue/n1. YUepes 1 9 KoHIICHTpaIys BemecTBa A
ymenbimiachk 10 0.020 monb/n. PaccunrtaiiTe KOHCTAaHTY CKOPOCTH U MEPHOBI MOIypaciaga 000ux
BemectB (otBeT K = 0.248 11/(Mosb X MuH). t 12 (A) =42.8 muH; t 12 (B) = 123 muH.)

2. Kak BbeIpakaeTcsi CKOpOCTh peakiuu cuHTe3a ammuaka 1/2 Nz + 3/2 Hp = NHs uepes
KOHIIEHTpAIlMU a30Ta U Bojopoaa?

3. Kak u3MeHHTCS CKOpOCTh peaknuu cuHTe3a ammuaka 1/2 Nz + 3/2 Ha = NHa, ecniit ypaBHeHue
peaxiuu 3anucaTh B Buae N2 + 3H2 = 2NH3?

4. Yemy paBeH mopsanok snemeHTapHbix peakuwii: a) Cl + H, = HCl + H; 6) 2NO + Clz =
2NOCI?

5. Kakue u3 mepeuymnciieHHbIX BEIUYMH MOTYT NpPUHUMATh, a) OTpULIATENIbHbIE; 0) IpOoOHbIE
3HAYEHUs: CKOPOCTh PEAKLUH, MOPAIOK PEAKLUHU, MOJIEKYJISPHOCTh PEaKIMH, KOHCTAaHTa CKOPOCTH,
CTeXHOMeTpudecKuil koapuunent?

Tema 3 dnexkTpoxumus

1. Paccuurarh yAENbHYIO 3JEKTPOIPOBOAHOCTH aOCOMOTHO YucToM Boabl mpu 25°C. MoHHOE
npousseeHue okl npu 25°C pasno 1.00 1074,

2. YaenbHas SJIEKTPOIPOBOJHOCTh OeCKOHEUHO pa3daBieHHBIX pacTBopoB KCl, KNO3 u
AgNO3 npu 25°C paBHa cooTBercTBeHHO 149.9, 145.0 m 133.4 Cm' M* momb™. KakoBa yzmenbHas
3IIEKTPOTIPOBOHOCTH OeCKOHEUHO pa3basienHoro pactsopa AgCl mpu 25°C?

3. YnenbHas 37MEKTPONPOBOJHOCTh OECKOHEYHO pa30aBlIEHHBIX PAcTBOPOB COJISIHOM KHCIIOTHI,
XJIOpH/Ia HATPHSA M anetaTta HaTpus npu 25°C paBHa cooTBeTcTBeHHO 425.0. 128.1 1 91.0 CM'M? ‘MOITB
!, KaxoBa yzenbHas 31eKTpONPOBOIHOCTh GECKOHEUHO pa30aBIeHHOIO PacTBOpPa YKCYCHOM KMCIIOTHI
npu 25°C?

4. Y nenbHast 3IeKTPONPOBOAHOCTH 4% BoaHOTO pactBopa H2SO4 nipu 18°C pasHa 0.168 Cm cM”

! nmorrOCTE pacTBOpa - 1.026 T'eM . PaccunTaTh SKBHBATEHTHYIO 3I€KTPONPOBOIHOCT PACTBOPA.


http://www.chem.msu.su/rus/teaching/eremin/answ.html#1

5. VaenpHas sIEKTPONPOBOAHOCTL HackimienHoro pacrBopa AgCl B Bome mpu 25°C paBHa
2.2810* Cm Mt a ynenbuas snexrponposogHocTs Boas! 1.16:104 Cvm™t. PaccuuraTh pacTBOpHMOCTE

AgCl B Boze npu 25°C B Momb' 117,

Tema 4. KoajouaHble CUCTeMBbl, MOJy4YeHHE, ONTHYECKHME H MOJIEKYJISPHO-KMHETHYECKHE
CBOliCTBa

1. Onpenenure BeNMYMHY YACJIbHOW MOBEPXHOCTH CYCIEH3UWM KaoJiMHA (IUIOTHOCTH paBHA
2,5-10% kr/m3), ecnmu IapooOpa3sHbE YACTHIBI CYCIIGH3HH HMMEIOT mucrepcHocTs 2-106 m L.
CyCHeH3HI0 CYMTaliTe MOHOAUCIIEPCHOM. OTBET 1aifTe B M * U B MZ/KT.

2. 3071b PTYTH COCTOUT U3 MIAPUKOB pagmycoM 3-10~' M. UeMy paBHA cyMMapHas IIOBEPXHOCTb
gacTHIl 3011, o6pasyromuxcs u3 300 r pryru? I[TnotHocTs pTyTH paBHa 13,5610 kr/mM3

3. [Ipy wu3roToBiieHMM HMYJIbCHM Macjia B BOJAE JUAMETp Kameidb Mpu MAIIMHHOM
nepemMenBanuu coctapiisier4-10—6 M, a npu pydyHoM B30anteiBanuu 2-10-5 M. Haiiaure, BO CKOIBKO
pa3 yaenbHasl IO s TOBEPXHOCTH SMYJIbCUU MacJia MPU MAIIMHHOM MEePEMEIINBaHNN OOJIbIIE, YeM
TIPU PY4HOM B30anThIBaHKH. IInoTHOCTH Macna paHa 0,8-10° kr/m3.

4. PaccuuTaiiTe cpeiHMI TMaMETp YaCTHUILl CUIIMKArelsl, €CJIM €ro y/AelbHasi IOBEPXHOCTh paBHA
8,3-103 M%/KT, a IUIOTHOCTH p =2200 xr/m3.

5. KakoBa o0mas MOBEPXHOCTh 5 KT YIS, €M CPEeIHMH paguyc yacTuil paBeH 2,4-107° m?
[TnotHoCTh yrias coctasiser 1800 kr/m3.

Tema 5. IloBepxHocTHBIE siBJeHus U agcopoumsi. Kosutouansie ITAB.
1. [Mokaxkure, yTo ajmcopOIMs MeTaHAa Ha CIIOJE MOAYMHSIETCS ypaBHeHHIO JleHrmiopa, u
HalauTe rpaduuecKkd KOHCTAHTHI 3TOTO YPaBHEHHUSI 110 CIICAYIOIIUM JTaHHBIM:

Hasnenue, P-10-5, I1a 19,2 15,2 1,6 1,2 0,4
AncopbupoBanHOEKOIMYECTBO, | 65,0 59,9 11,7 11,2 4.0
MM /em?

2. HOKa)KI/ITe, qTo a):[cop6u1/1;1 aproHa Ha CTCKIIC IMOAYHUHACTCA YpPaBHCHHIO .HCHFMIOpa, n
HaﬁHHTe I‘pa(i)I/I‘-ICCKI/I KOHCTAHTBI 3TOI'0 YPABHCHUS 11O CICAYIOIUM JaHHBIM

Jasnenue, P-107°, T1a 73,0 37,3 19,6 10,6 57 2,2 1,0
AncopbupoBaHHOEKOTUYECTBO, | 9,4 7,5 6,3 4,3 2,56 1,2 0,4
Mme/em?

3. Tlokaxwure, 4To aacOpOIMs OKHCHU YIiiepoJa Ha KOKOCOBOM YTJICMOMYMHSETCS YPaBHEHUIO
Opeitaanmxa, 1 HAMIUTe Tpa@UIecKu KOHCTAHTHI 3TOT0 YPaBHEHUS IO CIEAYIOIINM JTaHHBIM:

JlaByieHue, cM pT. CT 10,1 18,8 32 43 54 67
AncopOrpoBaHHOEKOINYECTBO, | 8,54 13,1 18,2 21 23,8 26,3
cMm3/r

Tema 6. DiekTpHYecKHe CBOICTBA, YCTOHYNBOCTb M KOATYJISIIMS KOJIOMIHBIX CHCTEM

1. PaccumraiiTe E-MOTEHIMAN YAaCTHIl OJIMCTUPOJIBHOTO JIaTEKCa: CMEIEHUE [[BETHON IpaHUIIbI
3015 TIpH AnekTpodopese cocrauser 2,5-102 m 3a Bpems 1=60 MuH. HampsokeHue, IPHIIOKEHHOE K
KOHIaM anektponoB, E=115B. Paccrosnue wmexny osnekrpomamu 1=0,55 m. [ludnekrpuyeckas
TIPOHMIIAEMOCTH cpeibl paBHa 81. BsskocTs cpenst 1 = 1.107° Tla-c. DnexTpuyeckas moctosHHas £0 =
8,85:10" ®d/m

2. PaccunTaiTedNneKTpOKMHETHIECKUUITOTEHITHATHATPAHUTIEKEPAMUIECKUH DHITBTP-
BoaHblipacTBOpKCl, ecnum mnpu  mpoTekaHMM — pacTBopa Mox  JaBieHueM p = 3,1
104ITanmorennuanreuerHusacoctasuwia U= 1,2-10 -2 B.




3. CroiicTtBa nucniepcroHHOM cpenbl nipu 298,2 K: ynmenpHas snexkrponpoBogHocTh y= 0,141
Cm-ml. Konnentparus soanoro pactsopa KCI cocrasnser 0,01 M, Ba3kocTh pactBopa 1 = 8,94-10
Ila-c, nponuniaemocts € = 78,5

4. DIeKTpOKMHETUYECKUH noTeHuuan yactul rugposonst 50 mB. Ilpunoxennas saemnsas 31C
240 B, paccrostHue MKy AMekTpoaaMu 40 cM; BBIYUCTUTD JJIEKTPOHOPETHIECKYIO CKOPOCTh YaCTHIL
3oms1, ecam QopMa MX UMIMHApHYecKas. Bsskocts Boael n=1:10"° Tla-c, amdnexrpuyeckas
MPOHHUIIAEMOCTH cpebl 81.

5. DIeKTPOKMHETUYECKUH MoTeHan yactul ruapo3ois 50 MB. [punoxennas Baemsss 2(C
240 B, paccrostHue MexX1y dnekTpogaMu 40 ¢M; BBIYUCTUTH JIEKTPOYOPETHIESCKYIO CKOPOCTh YaCTHIL
300151, ecnd dopMa uMX muIuHApudeckas. Bsskocts Boasl n=1 10 -3 Ila-c, amdnexTpudeckas
MPOHHUIIAEMOCTh cpeibl 81.

Tema 7. PacTBOopbl BbICOKO MOJIeKYJspHbIX coeauHennii (BMC). Peosiornyeckue cBoiicTBa
pactBopoB BMC 1 KOJUIOMJAHBIX CHCTEM

1. Ilpu wu3MepeHUH BA3KOCTH PACTBOPOB IMOJHMMEpPa B TETPAXJIOPMETAaHE C IOMOILBIO
KalWUSIPHOTO BUCKO3UMETPA IOJyUEHBI CIENYIOLINE JTaHHBIE:

Konuenrpanus, 0 1,7 2,12 2,52 2,95 3,4
/M3

Bpewmst ucreuenus | 97,6 115,1 120,2 1245 129,9 134,9
pacTBopa, ¢

K =1,810", a= 1. Paccuurars MONIEKYISIPHYIO MaccCy MOIUMEpA.

2. Bpewms ucteuenus u3 Buckosumerpa st 0,8%-Horo pacteopa nonumepa (CsHsCl-)n paBao 53
C, a Bpems ucteueHusi pactBoputes 40 c. BeluuciauTe OTHOCHTENBHYIO, YACIbHYIO U IPUBEICHHYIO
BSI3KOCTH PacTBOpa MOJIMMEpa.

3. XapakTepucTHuecKkas BI3KOCTh BOJHOTO pacTBOpa MOJIMBHHUIOBOTO criupta rpu S0°C paBHa
1,11-10° m3/monb. BerauciuTe CpeHIO0 MONEKYIIpHYIo Maccy nomumepa (K = 6,04-107° mons/M3; o
=0,67).

4. XapakTepucTHYECKasi BSI3KOCTh PacTBOpa IOJMBUHIIAICTaTa B arerone npu 50°C paBHa
1,75:107 M®/momb. BerducnuTe cpeHIon MoONeKyIspHyo Maccy moiumepa (K = 2,87-10° mons/M3; o
=0,67).

5. Xapakrepuctuyeckasi BSI3KOCTh ~ PacTBOpa  IEJUIIOJIO3bI B PAacTBOpPE  THIPOKCHIA
terpaamuamMeny (1) pu 25°C paBHa 6,910 M%/Monb. BeIYECINTE CPEHIO MONEKYIAPHYIO Maccy
nosmmepa (K = 2,29:10°° mome/M®; oL = 0,81).

Kputepun onenkn (B 6aj1ax):

- 20 Gayu10B BBICTaBIISETCS 00y4aromEMycs, €CIIM 3aJaHue BBIOJHEHO NMPAaBUIIBHO, OTBET MOJIHBIA U
MIPaBUJIHHBIIN, BO3MOYKHA HECYIIECTBEHHAS OIINOKA.

- 15 6amioB BBICTaBIIAETCS 00YYAIOLIEMYCSl, €CH 3aJlaHHE BBIMOJIHEHO MPAaBUIBHO, OTBET HEMOJIHBIN
WJIN JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

- 10 GannoB BbICTaBIseTCS OO0YyYarOIEMyCsl, €CJIM 33/1aHUE BBIMOJIHEHO HE MEHEe YeM HaloJIOBUHY,
JOMyIIeHa OJTHAa CYIIECTBEHHAs! OIMOKa U JIBE-TPH HECYIIECTBEHHBIE.

- 5 OayioB BBICTaBIsIETCS O0y4aromeMycs, eci 3aJlaHie BBIMOJIHEHO MEHEe YeM HaroJOBUHY WU
COZEPKUT HECKOJIBKO CYIIECTBEHHBIX OMMOOK

- 0 GayI0B BBICTABIISIETCS O0YYAIOIIEMYCS, €CIIH 3aJaHHE HE BBITIOJIHEHO.




3adanusn 0na meopuecKozo peiimunza

I/IH):[I/IKaTOpBI JAOCTHKCHUA:

OIIK-2.2. Hcmnonb3yeT OCHOBHBIE (U3MKO-XUMHYECKHE M XHUMHYECKHE METOJIbl aHajau3a It
pa3paboTKH, UCCIEAOBAHUN W IKCIEPTHU3BI MPOIYKIIMH OOIIECTBEHHOTO MHUTAHUS W UCIOIB3YEeMOIO
CBIPBS

Temamuka ooknaooe:

1. OcHOBBI pU3NUECKON XUMUHU.
2. BHyTpeHHSS 3HEprusi, SHTAIBIHSA, SHTPONHUS W TEPMOJUHAMUYECKHE IOTCHIHAIBI KaK
GyHKIHMH COCTOSHUSA (TEPMOIUHAMUYECKHIE (PYHKITHN).

Tepmoxumus.
3aKOHBI TEPMOINHAMUKH.

DIIEKTPOXUMHUSL.

RB©ooo~N O~ w

12. KomonaHaeie CUCTEMBL.
13. JlucnepcHBbIC CUCTEMBI.
14. JInamu3 u ocMmoc.

TepMmoMHaMUUECKUE TOTEHIIMAIIBI CUCTEMBI.
XuMuyeckasi KHHETHKa U KaTallu3.

®da3oBble (reTeporeHHbIe) paBHOBECHS.
TepMoanHaMHUUYECKUE CBOMCTBA PACTBOPOB.

0. DJEeKTPONPOBOIHOCTH PACTBOPOB AJICKTPOJIUTOB.
1. OCHOBBI KOJUIOMIHON XUMHUH.

15. TepmoauHamuKa NOBEPXHOCTHBIX SIBICHUU.

16. dusnueckas ¥ XUMHYECKAs aICOPOIIHS.

17. TloBepxHocTHO-akTUBHBIE BeulecTBa (IIAB) n nHaKTUBHBIE BEllleCTBA.
18. [IBoiiHoii anektpudeckuii cioii (I9C).

19. VYcToiunBOCTh AMCIIEPCHBIX CUCTEM.

20. Koarynsanusi KOJUIOMIHBIX CUCTEM.

21. BBICOKOMOJEKYISIpHBIE COSAMHEHUS U UX PACTBOPBHI.

22. Bsskoctb pactBopoB BMC 1 KOJUIOMIHBIX CUCTEM.

23. Kunernueckue 3aKOHOMEPHOCTH B MTUIIEBHIX CHCTEMAX.

24. TlumeBble SMYIbraTophI.

25. DMyIbCUH B MUIIEBBIX CHCTEMAX.

Kpurtepun onenku (B 6ajnax):
1 | ITocTaHoBKa 1eNU A0KIa1a 3 - 11e7b YeTKo chopMyIMpOBaHa U yOeAUTEIbHO 0OOCHOBAHA,
2 - nenb chopMyIHpOBaHa, HO HE 000CHOBAHA;
1 - nenb chopmynupoBaHa HEUETKO;
0 - rieste He chOpPMYITUPOBAHA.
2 | CooTBeTCTBHE COACPIKAHHS 3 - cozeprkaHue JOKJIaqa COOTBETCTBYET 3asBICHHOM TEME U B
JIOKJIaJia 3asiBJICHHOHN TeMe MIOJIHOM Mepe €€ PACKPBIBACT;
2 - coJiepKaHue JI0KJIaJa, 32 UCKIIOYEHHEM OTAEIbHBIX MOMEHTOB,
COOTBETCTBYET 3asIBICHHOH TeME U B TIOJIHOI Mepe €€ pacKphIBaeT;
1 - coneprxanue TOKIa/Ia JIUIIb YACTUYHO COOTBETCTBYET 3asIBICHHON
TeMe
3 | CreneHb pacKpbITHSI 3 — Tema pacKpbiTa MOJIHOCTBIO; MPEICTABICH 00OCHOBAaHHBIN 00BEM

TEMBI.

MH(POPMAINH; U3JI0KEHUE MaTepHaa JOTUYHO, JOCTYITHO;

2 — TeMa pacKpbITa XOPOILO, HO HE B MOJIHOM 00bEMe; HHPOpMALK
NPEeCTaBICHO HEOCTATOYHO; B OTAEIbHBIX ClIydasX HapylleHa
JIOTMKA B U3J10)KEHUU MaTepualla, He COBCEM JOCTYITHO;

1 - packpeiTa Majas 4YacTh TEMBI; MOWUCK HH(POPMAIMU IMPOBEIEH
MOBEPXHOCTHO; B W3JIOKEHUU MaTepuana OTCYTCTBYET JIOTHKa,
JOCTYITHOCTb.
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Hcnonp3oBanue
JEMOHCTPAILIMOHHOT'O
Marepuaia

2 - aBTOp TPEACTaBWII AEMOHCTPAIIMOHHBII MaTepual u
PEKPacHO B HEM OPUECHTUPOBAJICS;

1 - ucnonp3oBasCs B AOKIIAJE, XOpoIIo opopMieH, HO eCTh
HETOYHOCTH;

0 - mpencTaBIIeHHBIN IEMOHCTPAITMOHHBIA MaTepHa He
MCIIOJIL30BAJICS TOKIAYUKOM I ObUT 0()OPMIICH ILJI0XO,
HETPaMOTHO.

Biranenue Hay4HbIM U

CIICIMAJIBHBIM alIiapaToM:

3 - IOKa3aHO BJIAJICHUE CIICHUAIBHBIM alapaToM;
2 - CTIOJIb30BaHbI OOIIICHAYYHBIC U CIICIHAIbHBIC TEPMHHBI,
1 - moka3aHo BJajicHHE OA30BBIM AMIAPATOM.

KayecTBO 0TBETOB Ha
BOIIPOCHI

3 - OTBEYaeT Ha BOIPOCHI;

2 - HEe MOXET OTBETUTH Ha OOJILIIMHCTBO BOIPOCOB;
1 - He MOXET YETKO OTBETUTH HA BOIPOCHL;

0 - HC MOXXCT OTBECTHUTH HHU HAa OAMWH BOIIPOC

YeTKOCTh BBIBOJIOB:

3 - OJTHOCTHIO XapaKTEPU3YIOT paboTy;
2 - HEYETKUE;
1 - uMeroTcs, HO HE JI0Ka3aHbI.

Hroro 6ajuios:

MaKCUMaJIbHbIN 0asut - 20




METOAUYECKHE MATEPUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUAA
KOMIIETEHIIUUA BO BPEMS ITPOBEJAEHUSA ITPOMEXKYTOYHOU ATTECTALIUHN

CTpyKTypa 3a4€THOr0 3a1aHUA

Haumenoeanue oyenounozo cpeocmea Maxcumanvhoe Koiuuecmeo
oannos
Bonpoc 1. 'maparanus u nucconumanus. TepMoIMHaMHUKa 3THX 15
npoueccoB. KoHcTanTa u cTeneHb 1uccolnaliu, 3aK0H pa30aBieHUs
OcTBaJsipaa.
Bonpoc 2. 'Y nenbHas u MoJisipHasi 3JI€KTPOIIPOBOAHOCTE, (PaKTOPHI, 15

BJIMAIOIINEC HA UX BCIIMYNHY. 3aKkoH JABHMKCHHA U ITIOABUXKHOCTD
HOHOB. HO,Z[BI/I)KHOCTB U ryjipaTanusi HOHOB.

3aoaua 1. DneKTPOKUHETUYECKHUH MOTEHIMAI YaCTUL THAP030J1s 50 10
MB. ITpunoxennas saemnss 3/1C 240 B, paccrosinue Mexny
anektpogamu 40 cM; BEIYUCTUTH SIEKTPOPOPETUIECKYIO CKOPOCTh
YacTHI] 307151, eciii popMa UX LUIMHApUYEcKas. BA3kocTb BOAbI
n=1-10"3 Na-c, qu>IeKTpUYECKas MPOHUIIAEMOCTh Cpeabl 81.

33[{31—[1/[7[, BKJ/IIOYAa€MbI€ B 3a9Y€THOC 3a/I1aHHUE

Tunoeoii nepeuensv 60nPoOCcos K 3auemy ¢ OUeHKOI '

1. Xumwnueckas tepmoauHamuika. OCHOBHbIE MOHATUS (cucTeMa, (aza). TepMoaMHaAMHUUYECKHE
napaMeTpsl U QYHKIIUU COCTOSTHHS.

2. IlepBblil 3aKOH TEPMOJMHAMHKHU M €ro pasiuyHble GopmynupoBkH. [IpumeHenue 3akoHa K
M30TEPMHUECKOMY, H300apHOMY, H30XOPHOMY IPOIECCaM.

3. BTopoii 3aK0H TepMOJUHAMHKY U €TO pa3indHble (HOPMYITHPOBKH.

4. Tepmoxumus. 3akoH ['ecca. Ctannapthsie yciosus. CiiecTBUS U3 3akoHa [ecca.

5. Temnora o0pa3oBaHHMs M TEIUIOTA CrOpaHUS XUMHUYECKHX BeEIIeCTB. PacueT TersioBoro
a¢dekra peakum.

6. OHTponus U ee M3MEHEHHUs B OOpaTUMBIX W HeoOpaTHMbIX mporeccax. CraTucTHUecKas
WHTEPIIPETAIHS SHTPOITUH.

7. Dueprus ['n66ca (G) u cBoboHas sueprust I'expmrosnbiia (F)

8. W3menenuwe mzobapHO-m30TepMUUEecKoro moreHnuana (AG) W HU30XOPHO-U30TEPMUIECKOTO
noteHnuana (AF) nas o6paTuMbIX U HEOOPATUMBIX CaAMOTPOU3BOJIBHBIX MPOIIECCOB.

9. XuMmHUecCKoe paBHOBECHE U €T0 OCHOBHBIE YCIIOBHS. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI.

10. YpaBHeHHH U30TE€PMBI XUMUUYECKOH peakuuu — ypaBHeHue Bant-T'odda, ero ananms.

11. 3aBucCUMOCTh KOHCTAaHTBHI XHMHYECKOTO paBHOBeCcHs] OT Ttemreparypsl. [lpuanun Jle-
[Tarense.

12. da3oBble (TeTeporeHHbIE) paBHOBECHS. Y CIIOBHSI (Da30BBIX paBHOBECHH.

13. 3akon paBHOBecus (a3 — npaBuwio ¢a3 'ud6ca. [lpumenenne a1 pa3aMuHBIX CUCTEM.

14. dazoBas auarpamma Juist Bojbl. PacueT umcina creneHei cBOOOIBI TPH PA3TUYHBIX YCIOBHUSIX.

15. ®azoBas auarpamma (quarpamma IIaBKOCTH) A7s ABYX H30MOPGHBIX BemiecTB. Pacyer uncna
CTeTeHel cBOOOIBI ITPH PA3IMYHBIX YCIOBUSX, ONIPEIEIIEHUE cocTaBa (as.

16. ®azoBas nuarpamma amns ABYX Hem3oMopdHBIX BemlecTB. PacueT uncia creneHneir cBOOOMIDI,
olpesieNieHue cocTana Qas.

17. PactBopbl. UneanbHble U peaibHbIE pacTBOPHI. BHUIbI KOHIIEHTpAIMii pacTBOpa.

18. 3akon Payns mis pacTBOpOB (JUIsl DIIEKTPOIMTOB M HEANIEKTPOIUTOB). CIlEACTBUS 3aKOHA
Paymns.

19. Xumnueckas kuHeTHka. CKOPOCTh peaknui. MOJEKYISIpHOCTh B TOPSIOK peaknuu. [lepron
noJrypacmnaja.

20. 3aBHCHMOCTH KOHCTAHTBI CKOPOCTH PEaKIMH OT TeMIIepaTyphl. YpaBHEHHE AppeHHyca, ero
aHanu3. I3MeHeHne YHepTHH CUCTEMBI B X0/ peaKIMHi. JHEPTUs aKTUBAIIUU.

21. Karaynms. O0mmii MeXaHU3M JISHCTBUS KaTaau3aTopoB. DepMEeHTATUBHBIA KaTaIu3.




22. DIEKTpOXHMHUS. DIJIEKTPONPOBOTHOCTh PACTBOPOB dJCKTPOJMTOB (CHIBHBIX M CIA0BIX
ANIEKTPOJIUTOB). Y J€NIbHAs, SKBUBAJICHTHASI 3JIEKTPOIIPOBOAHOCTD.

23. DnektpoanHsie mporecchl. OOpaTuMple U HEOOpATUMBIE SJEKTPOABI. DJIEKTPOJIBI TIEPBOTO H
BTOPOTI'O poja.

24. T"anpBaHu4veckue neMeHThl. DnekTpoasmwkyimas cwia (IJ1C). Onpenenenue DJ1C ryeMeHTOB
KOMIIEHCAIIUOHHBIX CUCTEM.

25. Komnonansle cuctemMsl, ux omnpenesneHne. OCOOEHHOCTH KOJUIOMIHOTO COCTOSIHUS BEILECTBA.
JucniepcHas (asza u aucriepcuonHas cpeia. CTeneHpb AUCIEPCHOCTH U yeNIbHAs TTOBEPXHOCTb.

26. Knaccudukanuus reTeporeHHbIX AUCHEPCHBIX CHUCTEM I10: arperaTHOMY COCTOSIHHIO (a3bl U
Cpenbl, pa3Mepy 4YacTHIl, B3aUMOJCUCTBUIO MeEXAy (a3ol W JKUIKOW JUCIEPCHOHHOW CpEeloi.
B3auMoaeiCTBUIO MEXKly YaCTULIAMM.

27. Metoab! nony4eHus KOJUIOUIHBIX cucteM. CTpoeHHe MULIEIUIBI.

28. OnrTuueckue CBOMCTBa KOJUIOMIHBIX cUCTeM. PaccessHme cBera. YpaBHeHHe Poanes, ero
aHaJM3.

29. AGcop6must cBeta (morjomieHue cBera). YpaBHeHue JlamOepra-byrepa-bapa, ero anamms.
Onrtuyeckast IIIOTHOCTb. [IpuMeHeHne K KOJUIOMIHBIM CHCTEMAaM.

30. MonexynsipHO-KMHETHYECKHE CBOMCTBA KOJUIOMIHBIX CHCTEM. BpOyHOBCKOE JBHXKEHHE, €ro
terioBas npupona. duddysusa, nepsobiii 3axkon @Duka, kodpdumuent auddysuu. YpaBHeHHE
OnHmTeitHa as ko3 dunmenta muddysun.

31. CpennekBampatuuHoe cMmelleHue 4dactull (A) u ero cBsi3b ¢ KoadhduuueHToM AUPPY3HUH.
VYpasaenue DiiHTeiiHA-CMOIYyXOBCKOTO.

32. IloBepxHocTHble sBieHHsA. CopOrus. AncopOumst W mecopOums. AICOpOEHT, aaCOpPTHUB.
duznyeckas 1 XUMHUYECKast aICOPOLIMSL, UX OCOOEHHOCTH.

33. Ancopbuust Ha rpaHune TBepaoe  Teno-ra3.  OCHOBHbIE  IOJOXKEHUS  TEOpPHUH
MOHOMOJIEKYJISIpHOM asicopOumu (Teopun JIsHrMIopa).

34. YpaBHeHHe U30TepMbI a/IcOpOLIMU — ypaBHEHUE JISHIMIOpa U €ro aHaius.

35. Ancopbums Ha TpaHUIE KHUIKOCTb-ra3. [loBepXHOCTHOE HATSIKEHUE KHUIKOCTEH M METOJIBI
€ro OomnpeAeIeHHUs.

36. M3oTepmMbl TMOBEPXHOCTHOTO HATSIKCHHST BOJHBIX PACTBOPOB  PA3JIMYHBIX  BEIECTB.
IToBepxHocTHO-akTUBHBIE BenlecTBa (IIAB), moBepXHOCTHO-MHAKTUBHBIE BELIECTBA U IIOBEPXHOCTHO-
HEaKTUBHBIEC BEILECTBA.

37. Crpoenne monekyn IIAB, wux guduiapHOCTh, TUAPOPUIBHBIE U  JUNO(QUIbHBIE
(ruapodoOHbIe) QYHKIIMOHATILHBIE TPYIIIHI.

38. IloepxHocTHas akTUBHOCTH. [IpaBuno Tpay6e ans ITAB. YpaBHeHue usorepMsl ajcopounn
I'nG6ca.

39. Komnounnsle (Munemisipasie) ITAB, ux cBoiicTBa. PaBHOBecue: MOJEKYISpHbIM, MOHHBIN
(MCTHHHBII) pacTBOp — KOJUIOMAHAS cucTeMa (MHULEIUISIpHBIN pacTBop). Kputnueckas KoHIEHTpanus
mutemiooopazoBanus (KKM) u BnusiHue pa3nuusbix GakTopoB Ha BennuuHy KKM.

40. Twums! koymonuaHbix [IAB (aHHOHHBIC, KATHOHHBIE, HEHOHOTCHHBIE, aM()OTEPHEIC)

41. JIpoiinoit oanextpuueckuit cnoit (JOC) Ha rpanHune ¢a3 M CTPOGHUH MHULEILIBI.
TepmoauHamMuuyeckuif, 3JeKTpokuHeTHYeckud mnoreHuuansl B JIOC, tommmua JO9C. Biushue
Pa3IUYHBIX IEKTPOIUTOB (MHAU(D(EpeHTHBIX U HeMHAUPPEepeHTHBIX) Ha mapameTpbl JIC

42. YCTOWYMBOCTh M KOAryJslUsl KOJUIOWJHBIX CHCTeM. ArperaTMBHAas M KWHETHYecKas
(ceaMMeHTallMOHHAs) YCTOWYMBOCTD KOJJIOUHBIX CUCTEM.

43. TlpyumHBl  TPUHIUIHAIBPHOW  arperaTHBHONM  HEYCTOHYMBOCTH  KOJOIHBIX  CHCTEM
(TepMoiMHAMHUUYECKOE 00BICHEHHE — U30BITOK CBOOOIHOM MOBEPXHOCTHOH 3Heprun). Heobxonumocth
cTabmim3aTopa.

44. ®usnyeckas TEOPHsl YCTOHUMBOCTH M KOATYJSIMS KOJUIOUAHBIX cucteM — Teopust JJIDO.
[loTeHunanpHble KpUBBIE B3aUMOJICHCTBUS YacTUL. OHEpPreTH4YecKuii Oapbep U €ro cBsi3b C
YCTONYHMBOCTBIO CUCTEMBI.

45. BausiHue 5IEKTPOJUTOB Ha JJIEKTPOCTATUYECKOE OTTAJIKMUBAaHHE KOJUIOMIHBIX YacCTHIL.
[IpaBuiia Koaryssiuu 3JI€KTPOIUTAMHU.

46. Bricokomornekyisipabie coenuaenus (BMC). Knaccndukarms BMC.



47. PactBopei BMC. Tepmoamnamuka ux oOpazoBanusi. HaOyxanme BMC. OrpanuueHHoe u
HeorpannueHHoe HaOyxanue. Kunernka HaOyxanwus. [IpuauHbI orpaHiYeHHOT0 HaOyXaHusl.

48. PactBopei BMC u komioumHble cuCTeMbl. [IpuHIMTIHATBRHOE PAa3IMYUe W CXOJCTBO ITHX
CHCTEM.

49. Bs3koCcTh KOJUIOMJIHBIX CHCTeM H pactBopoB BMC (CBOOOJHOAMCIEPCHBIX CHCTEM).
VYpaBuenue Herorona. /[uHamMmuueckas BA3KOCTb. HpIOTOHOBCKHE U HEHBIOTOHOBCKHUE KUIKOCTH.

50. IIpuumHBI HEHBIOTOHOBCKOT'O TE€UEHUS KOJUIOMIHBIX CUCTEM U pacTBopoB BMC.

51. CTpyKTypHO-MEXaHUYECKUE CBOMCTBA reTepOreHHbIX JIACIIEPCHBIX CUCTEM.
CBoOosHONUCHIEpPCHBIE U CBA3HOJAUCIEPCHBIE  CHCTE€MBI, HX  pa3iauuus. 305,  TI€llb,
CTPYKTYPUPOBAaHHbIE KOJUIOMIHbIE CUCTEMBI.

52. KoarynsuoHHbIE CTPYKTYphl M KOHJACHCAIIMOHHO-KPHCTAIIM3AIMOHHBIE CTPYKTYpPBI, HX
cBoiicTBa. Tukcorponus. Cunepesuc. O01acTH BOSHUKHOBEHUS U IPUMEHEHUS 3TUX CTPYKTYP.

53. BiusiHME CTPYKTYpPHO-MEXaHWYECKHX CBONCTB T'€T€POr€HHBIX JIUCIEPCHBIX CHCTEM Ha
Ka4yeCcTBO M1POJIOBOJIbCTBEHHBIX U HEITPOAOBOJIBCTBEHHBIX TOBAPOB.

54. I'pyboaucniepcHble TeTepOreHHbIE CUCTEMBI. DMYJIbCHH, UX Kiaccu(ukanus, cTabuin3anus,
nonydyenue. CycneH3uu, TMEHbl W HAacTbl, paclpOCTPAaHEHHE B  IPOJOBOJBCTBEHHBIX U
HENPOJOBOJIbCTBEHHBIX TOBApaXx.

55. Knaccudukanus reTeporeHHbIX AUCHEPCHBIX CHUCTEM I10: arperaTHOMY COCTOSHHIO (a3bl U
Cpempl, pa3Mepy 4YacTWll, B3aMMOJEHCTBHIO MEXIy (a3od M >KUAKOH ITUCTIIEPCHOHHON Cpemoi.
B3aumMoneicTBHIO MEXly YaCTULIAMU.

56. MeTtoapl momydeHus KOJUIOUIHBIX cucteM. CTpOeHHe MUIICIUIBI.

57. OnThueckue CBOMCTBA KOJUIOMIHBIX cucTeM. PaccesHue cBeta. YpaBHeHue Panes, ero
aHaJu3.

58. AOcop6iust cBeta (morjouieHue cBera). YpaBHeHue JlamOepra-byrepa-bapa, ero anamms.
OnTrueckas mI0THOCTb. [IprMeHeHre K KOJUIOUIHBIM CHCTEMaM.

59. MonekynspHO-KMHETUYECKHE CBOMCTBA KOJUIOMJHBIX CHCTeM. bpoyHOBCKOE ABMXKEHHE, €ro
teruioBast npupona. Jduddysus, nepmeiii 3axkon @Duka, kodpdunuent mudpdy3un. YpaBHEHHE
DiiHmTeHa g kosddunmenta nuddysuu.

60. CpennekBagpaTHuHOE cMmelleHHe 4dacTull (A) U ero cBs3b ¢ Kodp¢unuentom auddysun.
VYpaaenue OWHIITEHA-CMOIYXOBCKOTO.

61. IloBepxHoctHbie sBieHus. CopOuumsi. Axcopbums u necopOrus. ACOpOEHT, aICOPTHB.
dusnueckas 1 XMMUYecKas aJcopOIMs, UX OCOOEHHOCTH.

62. Ancopbuust Ha  rpaHune TBepaoe  Tenmo-ra3.  OCHOBHBIE  TIOJOXKEHUS  TEOPHH
MOHOMOJIEKYJISIpHOHU ajicopbumu (Teopun JIaurmropa).

63. YpaBHeHHE H30TEpPMBI aIcOPOIINU — ypaBHEHHE JISHTMIOpA 1 €0 aHaAIn3.

64. Ancopbuus Ha TpaHuLEe KHUJIKOCTb-ra3. [IoBepXHOCTHOE HATSKEHUE XKHUJIKOCTEH M METOJIbI
€ro OIpe/IeIeHHUS.

65. M30TepMbl MOBEPXHOCTHOIO HATSKEHUS BOJHBIX PACTBOPOB  PA3JIMYHBIX  BEILECTB.
[ToBepxHOCTHO-akTHBHBIE BenlecTBa ([IAB), mOBepXHOCTHO-MHAKTUBHBIE BEUIECTBA M TTIOBEPXHOCTHO-
HEaKTHBHbIC BELIECTBA.

66. Crpoenne monekyn IIAB, wux gudumisHOCTh, THUApPOPUIBHBIE U  JUNO(UIBHBIE
(runpodobHbIe) GYHKINOHATIBHBIE TPYIIIHI.

67. IloBepxHoctHast akTuBHOCTH. [IpaBuno TpayGe s I[TAB. YpaBHeHne u30TepMsl agcopounu
I'n66ca.

68. Komnonmaeie (mumemtsipubie) [TAB, ux cBoiicTBa. PaBHOBecHe: MOJICKYISIPHBIN, MOHHBIN
(MCTUHHBII) pacTBOp — KOJUIOMHASI cUCTeMa (MHULEUIApHBIN pacTBop). KpuTHueckas KOHLEHTpaIus
munemtoodpasosanus (KKM) u Biusiaue pa3nuunbix ¢pakTopoB Ha BennunHy KKM.

69. Tuns! koutonHbIX [TAB (aHMOHHBIE, KATHOHHBIE, HEMOHOT€HHBIE, aM(OTEPHBIE)

70. JIBowiHoit oanekTpuyeckuit cmor (JIDC) Ha rpaHuMnme a3 W CTPOCHHH MUIIEIUIHL.
TepMonnHaMuueckuii, 3neKTpokuHeTHueckuil mnoreHuumansl B JIOC, rtommmua /JOC. Binsnue
Pa3IMYHBIX AIEKTPOIUTOB (MHANGEepeHTHBIX U HeuHIUdepeHTHBIX) Ha mapameTphl J1OC

71. YCTOMYMBOCTD M KOAryJslMs KOJUIOMJHBIX CHCTEM. ArperatuBHass M KHHETHYECKas
(cemuMeHTallOHHAs) YCTOWYUBOCTD KOJUIOUIHBIX CHCTEM.



72. IlpyuvHBl ~ TPUHIUIHAIBHOM  arperaTMBHOM  HEYCTOWYMBOCTH  KOJOJHBIX  CHCTEM
(TepMomHAMUYECcKOe 00BICHEHNE — M30BITOK CBOOOHON MOBEPXHOCTHOM 3Heprun). HeoOxoaumocTsb
crabwmim3aTopa.

73. ®usuyeckas TeOpHUs YCTOMUMBOCTH M KOATryJSLUs KOJUIOMAHBIX cucteM — Teopus [JIDO.
[loTeHuuanpHble KpUBBIE B3aUMOJICHCTBUS YacTUL. ODHEPreTHYEecCKHil Oapbep U €ro CcBsi3b C
YCTOMYUBOCTBIO CUCTEMBI.

74. BnusiHue OSJEKTPOJIMTOB HA JIIEKTPOCTATUYECKOE OTTAJIKUBAHWE KOJUIOMAHBIX YAaCTHII.
[IpaBuna Koaryasiiuu 3JI€KTPOJIUTAMH.

75. Bricokomounekyinsapabie coequnenust (BMC). Knaccuduxanus BMC.

76. PactBoper BMC. Tepmoamnamuka ux oOpaszoBanms. HaOyxanme BMC. OrpannyeHHOE U
HeorpannueHHoe HaOyxaHue. Kunernka naOyxanwus. [I[puduHbI OrpaHUYeHHOTO HAOyXaHUsI.

77. PactBopet BMC u kosmtougHbie cucTeMbl. [IpHHIMIMANBHOE pa3Iudyve W CXOJICTBO ITHX
CHCTEM.

78. Bsi3kocTh KOJUIOMAHBIX cuCTeM W pactBopoB BMC (cBOOOAHOIMCIIEPCHBIX CHCTEM).
VYpaBaenue Horotona. JluHamuyeckas BI3KOCTb. HBIOTOHOBCKHE U HEHBIOTOHOBCKHE KUIKOCTH.

79. IlpuynHBI HEHPIOTOHOBCKOI'O T€UEHHUS KOJUIOMIHBIX CUCTeM U pacTBopoB BMC.

80. CTpyKTypHO-MEXaHUYECKUE CBOMCTBa reTepOreHHBIX JUCTIEPCHBIX CHUCTEM.
CBOOOJHOIUCIIEPCHBIE W CBSI3BHOAMCIIEPCHBIE ~ CHUCTEMBI, HMX  pa3nuyus.  307b,  Telb,
CTPYKTYPUPOBAHHBIEC KOJIJIOUIHBIE CUCTEMBI.

81. KoarynsuuoHHBIE CTPYKTYpPhl M KOHJIEHCAIIMOHHO-KPHUCTAJUIM3AIIMOHHBIE CTPYKTYpBI, HX
cBoiictBa. Tukcorponus. Cunepesuc. O01acTy BOSHUKHOBEHHS M IPUMEHEHHS 3THX CTPYKTYP.

82. BnusiHME CTPYKTYpPHO-MEXaHUYECKHX CBONCTB TETEPOr€HHBIX JTUCHEPCHBIX CHUCTEM Ha
KaueCTBO MPOI0BOJILCTBEHHBIX U HETPOIOBOJILCTBEHHBIX TOBAPOB.

83. I'pyboaucnepcHble reTepOreHHbIe CUCTEMbl. DMYIbCUU, UX KiIaccu(UKalUs, CTaOUIn3aIus,
nonydyeHue. CyclneH3uu, TEHbl H TAaCThl, pPACHpPOCTPAHEHHUE B  MPOJIOBOJILCTBEHHBIX U
HEMPOJOBOJIHCTBEHHBIX TOBapaXx.

Tunogvle pacuemno-ananumuiecKue 3a0anusa/3a0auu:
Tema 1. OcHOBBI XUMUYECKOIi TEPMOTMHAMUKH, XMMHYECKOro U (a30Boro paBHoBecust

6. [lnotHOCTH BOgHOTO pactBOpa, coaepxkamiero 10 macc.% Na2CO3, paBra 1102mkr/m3.
OmnpenenuTs MOJSIPHYIO U MOJISUTBHYIO KOHIICHTPALIMIO COJIM U €€ COJIEPYKAHNE B MOJIBHBIX IIPOIIEHTaX

7. Onpenenute MOJSIPHOCTh M HOPMAaJbHOCTH pacTBopa xjopuzaa amomunus (AlCls),
coaepsxariero B 1 murpe 13,35 rpamm xmopuaa amomunus (AlCIs).

8. Ha tutpoBanue HaBecku 0,1133 rpamma xumudecku uuctoro okcanara Harpus (Na2C204) B
kucioit cpeae nouuio 20,75 MUIUAMTPOB pacTBopa MapranuoBku (KMnOgy). Haiitu HOpManbHOCTB
pactBopa mnepmanraHata kamus (KMnOg) (OTBeT. HOpManbHOCTH pacTBOpa IMEpMaHraHaTa Kaius
paBna 0,08 H,)

9. Ckonbko rpamm niepmanranara kaiaus (KMnOs) morpedyeTcs i MPUTOTOBICHUS 5 JTUTPOB
0,1 HopManbHOro pactBopa mnepmanranara kanus (KMnOgs), ecnum oH mpenHazHayeH AJis peakluu
BOCCTaHOBNEHUs 10 Mn*? (OTBer. Macca nepmanranata kamus (KMnOa) paBHa 15,8 rpamm.)

10. Omun Monb (Qropoyriepoaa pacuupsiercs oOpaTUMO W aauabaTHYECKH BJBOE IO
o0beMy, IpU ATOM TeMnepaTypa najaaer ot 298.15 no 248.44 K. Uemy paBHo 3HaueHue Cv?
11. YaitHuk, coaep)amuil 1 Kr Kumsmend BOAbI, HArpPEBAIOT 10 MOJHOTO MCHApEHUs NpPH

HopMmanbHOM aasieHuu. Ompenenute A, Q, AU, A H g storo mpouecca. MoibHast Terora
ucnapenus Bozas! 40.6 k/[x/mMomb.
12. Paccunraiite suTanenuio obpazoBanus N20s(r) mpu T = 298 K Ha ocHoBaHum
CIIEAYIONINX TaHHBIX:
2NO(T) + O2(T) = 2NO»(T), AH1° = -114.2 xJIx/Monb,
4ANO2(r) + O2(r) = 2N20s(1), AH2° = -110.2 xJ%/MOTB,
N2(T) + O2(t) = 2NO(r), AH3® = 182.6 kJ[/MoIb.
Otset: 13.3x]I>k/MOb.
13.
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14, Onpenenure HHTANBIUIO oOpa3zoBanus maubopana BoHs(r) mpu T = 298 K wu3

CJIEYIOIUX JIaHHBIX:
B2He(r) + 302(r) = B203(1B) + 3H20(r), AH1° = -2035.6 xJ/MOB,

2B(1B) + 3/2 O2(r) = B203(1B), AH2° = -1273.5 x/I/M0Ib,

Ha(r) + 1/2 Oa(r) = H20(r), AH3® = -241.8 x/Ix/Monb.

15. CranpmaptHas sHTamenus oOpasoBaHus AlxOs3qs) mpu 298 K paBhHa -1675 kJ[k/MOIb.
Paccuuraiite ctanmapTHyito sHTanbnuio oOpazoBaHus Al2Oswqe) mpu 800 K, ecnm maHbl MOJbHBIE
terioeMkocTH (B [x/(Monp K)):

Cp(Al) = 20.67 + 12.39 10T, Cy(02) = 31.46 + 3.39- 10°T - 3.77- 10°T*,

Cp(Al,03) = 114.56 + 12.89 10T - 34.31' 10°T 2.

16. Temmeparypa KumeHus xuakoro Meranosa pasua 34.7 ° C npu gaBinenuu 200 MM pT. CT. |
49.9 ° C npu nmanenun 400 mm pr. cr. HaiiTu Temrieparypy KUIIEHHsS METaHOJA NP HOPMaIbHOM
JIaBJICHUU.

17. Hasnenus mapa uncteix CHCl3 u CCls npu 25° C paBubt 26.54 u 15.27 xIla. ITonaras, ato
OHU O0pPa3yIOT UJICANbHBIN PACTBOP, PACCUUTATh JaBJICHHE Mapa U cOCTaB (B MOJIBHBIX JIOJIAX) Mapa
Haj pactBopoM, coctosuM u3 1 Mo CHClz u 1 monb CCla.

18. Hexoropoe konu4ecTBO BelecTBa, pactBopeHHoe B 100 r OeH30ia, TOHUKAET TOUKY €ro
3amep3anust Ha 1.28°C. To ke KOIMYECTBO BelecTBa, pactBopeHHoe B 100 I BOJBI, IOHMKACT TOUKY
ee 3amep3anus Ha 1.395°C. BemiectBo mMeeT B OCH30JI€ HOPMAIbHYIO MOJSPHYIO MacCy, a B BOJC
MOJIHOCTBIO JIMCCOLMMPOBaHO. Ha CKOJIbKO MOHOB BEIIECTBO IUCCOLIMHUPYET B BOJHOM pacTBope?
Kpuockonuueckue noctostHabIe A5t 6eH307a 1 BoAbl paBHbI 5.12 u 1.86 K kr Mot L.

19. MonsipHyto Maccy JHMHA ONPEACISIOT 1O MOBBIIICHUIO TeMIIEpaTypsl KureHus. Jlummm
MOXKHO PacTBOPUTh B MeTaHoJie WM B Xiopodopme. Temmeparypa kureHust meranoia 64.7°C,
Temnora ucnapenus 262.8 xam r 1. Temmeparypa kumenus xaopodopma 61.5°C, Termnora ucrnapeHus
59.0 kam 1’ PaccumTaiiTe >0ymMOCKONMMYECKHE MOCTOSIHHbIE MeTaHoda U xjopodopma. Kakoii
pacTBOpPUTENb JIy4YIlle MCIONb30BaTh, 4YTOOBI ONPENEIUTh MOJSPHYIO MacCy C MaKCHUMaJbHOU
To4HOCTBIO? OTBET. Xopodopm.

20. Mpu 1273 K u obmem nasnennu 30 atm B paBHOBecHOU cMecu COz(r) + C(TB) = 2CO(T)
conepxkutcs 17% (mo o6vemy) CO». Cxonbko npoueHtoB CO2 Oyner comepkarbes B Ta3e Mpu 001IeM
nasiennu 20 atm? Otser 12,5%

21. Tpu 25°C A:G° (NH3) = —16.5 xJlx mMonb . Paccuutarh ArG peakuun obpaszopanus NHs
pu napuuanbHbIX naBiaeHusx N2, H2 u NHs, paBubix 3 atM, 1 atm 1 4 aT™M coOTBETCTBEHHO. B Kakyo
CTOPOHY peakius OyIeT UJITH CaMOIIPOU3BOJIBHO MTPH ITHX YCIOBUIX?

22. Kak M3MEHHTCS WHTCHCHBHOCTh PACCESHHOTO CBETa, eClid ()PYKTOBBIH COK, SBIISIONTUICS
JMCTIEPCHOM CHCTEMOH, IOJBEPIHYTh BO3/AEHCTBHIO CBETa JIMHOM BOJH Al = 530 HM u A2 = 780 HM?
Otset: Ilpu yBenumuyeHnuu uiMHbI najgaromero ceera ¢ 530 mo 780 HM MHTEHCUBHOCTH PAaCCESTHHOIO
cBeTa CHHUXkaercs B 4,69 pasa

23. Ucnonp3ys ypaBHeHHE JIeHTMIOpa, BBIYHCIUTE aJCOPOIMIO BaJepUAHOBOW KHCIOTHI M
wiomans So , NPUXOIAIIYIOCS Ha MOJIEKYITY Ha IOBEPXHOCTHU pa3jiela BOJHBIN pacTBOp - BO3AYX IIPH
T = 350 K u xonuentpamuun C = 0,0001 xmonb/M3 , eciv U3BECTHbI KOHCTaHThl ypaBHEHUS
Iumkosckoro : a=17,7¢107%; b=19,72.



Tema 2. Xumnueckasi KHHeTHKAa U KaTaJIu3

6. Peakums Broporo mopsaka A + B — P mpoBoauTcs B pacTBOpe ¢ HadaIbHBIMU
koHneHtpanusmu [A]o = 0.050 monbs/n u [B]o = 0.080 moinb/n. Uepe3 1 1 koHIEHTpaIus BemiecTBa A
ymenbimunachk 10 0.020 monp/n. PaccumraiitTe KOHCTAaHTY CKOPOCTH W MEPHOJBI MOTypaciaga 000ux
BernectB (oTBeT K = 0.248 11/(Mob X MuH). t 172 (A) = 42.8 mun; t 172 (B) = 123 mum.)

7. Kak BbIpaxkaeTcs CKOpPOCTh peakimu cuHTe3a ammmaka 1/2 Nz + 3/2 Ha = NHsz ugepes
KOHIIEHTpAaLlMU a30Ta U Bojopoaa?

8. Kak m3meHHTCS CKOpOCTh peakuuu cuHTe3a ammuaka 1/2 Nz + 3/2 Hz = NHa, ecnii ypaBHeHue
peakmuu 3anucath B Buae N2 + 3H2 = 2NH3?

9. Uemy paBeH mopsaok snemeHTapHbIx peaknuid: a) Cl + Ho = HCl + H; 6) 2NO + Clz =
2NOCI?

10. Kaxkue 13 nepedncieHHbIX BEIMYUH MOTYT IPUHUMATh, a) OTPUIIATEIbHBIC; 0) TpOOHBIE
3HAYCHUS: CKOPOCTh PEAKIUH, MOPSAIOK PEaKLUHU, MOJICKYJISIPHOCTh PEaKIMH, KOHCTaHTa CKOPOCTH,
CTEXHOMETpUUYECKHi Kodpunment?

11. 3aBUCHUT JIM CKOPOCTh PEAKIIUU OT KOHIICHTPALIMH MPOJTYKTOB PEAKIINU?

12. Bo ckoipko pa3 yBeNIMUHUTCS CKOPOCTh Ta3oga3HOW AJIeMEeHTapHOW peakiuu A = 2D
IIpY YBEJIMUYEHUU J1aBjieHus B 3 pasza?

13. Onpenenure MOPSAOK pPEAKIMH, €CIM KOHCTaHTAa CKOPOCTH HMMEET pPa3MepHOCTh
n%/(Monp? c).

14, KoHCTaHTa CKOPOCTH Ta30BOi peakiuu 2-To mopsaaka mpu 25 °C pasra 10° 1/(Moms' ¢).

YeMy paBHa 3Ta KOHCTaHTa, €CIM KHHETHYECKOE YPAaBHEHHE BBIPAKECHO 4Yepe3 JaBlCHHE B
aTMocdepax?

15. Jlns razodaszHoii peaknuu N-To mopsiaka nA —#B Beipasute ckopocTh oOpa3oBanus B yepes
CyMMapHOE JaBJICHHE.

16. KoHcTaHTBl CKOpOCTH TpsiMOii M oOpaTHOW peakuuu paBHbl 2.2 u 3.8 n/(momb c). Ilo
KaKOMY U3 TIEPEUMCIICHHBIX HIXKE MEXaHU3MOB MOTYT IIPOTEKaTh AT peakiuu: a) A + B=D; 6) A + B
=2D;B)A=B+D;r)2A=B.

17. Peakuus pasmokenus 2HI —Hz + |2 mmeer 2-#i mOpsIoK ¢ KOHCTAHTOM CKOpocTH K =
5.95 10°® n/(Momb ¢). BeIumcauTte cKOpocTh peakiuy mpu AasneHuu 1 at™ u Temmepatype 600 K.

Tema 3. DnekTpoxumus

6. PaccunTarh yIenbHYHO 3JIEKTPONPOBOAHOCTH abCONMOTHO uncTol Boabl mpu 25°C. MonHOE
npousBeeHne Bok! mpu 25°C pasHo 1.00 10714,

7. YnenbHas »IEKTPONPOBOAHOCTh OeckoHeyHO pazbaBieHHbIX pacTBopoB KCl, KNOsz u
AgNO; mpu 25°C paBHa cooTBercTBeHHO 149.9, 145.0 u 133.4 Cm M* momb™. KakoBa ymenbHas
3NIEKTPOIPOBOIHOCTh OeCKOHEYHO pazbaBieHHoro pactBopa AgCl mpu 25°C?

8. YnenbHas 3IEKTPONPOBOJHOCTh OSCKOHEYHO pa30aBIIEHHBIX PACTBOPOB COJISTHOM KHCIIOTHI,
XIOpHIa HATPHS U aretaTa HaTpus npu 25°C paHa cooTBeTcTBeHHO 425.0. 128.1 11 91.0 CMM? ‘MomB
!, KaxoBa yznenpHas 31eKTpONPOBOIHOCTh GECKOHEUHO pPa30aBIEHHOTO PacTBOPA YKCYCHOH KHMCIOTHI
npu 25°C?

9. VaenbHas 3JeKTPOIpoBOAHOCTE 4% BoaHOro pactBopa H2SO4 pu 18°C pasna 0.168 Cm cm”
 IITOTHOCTH pacTBopa - 1.026 rem™. PaccunTaTh SKBHBATEHTHYIO 3IEKTPOMPOBOAHOCTH PACTBOPA.

10. VY ienbHast 3JeKTPOIPOBOAHOCTE HackimienHoro pactBopa AgCl B Boge npu 25°C paBHa
2.2810* Cm Mt a ynensHas snextponposogHocTs Boabl 1.16:10% Cvmt. PaccuuraTh pacTBOpHMOCTE
AgCl B Boge mpu 25°C B Monp' 2.

11. Kakyto o510 061iero Toka neperocut uoH Li* B BoxHoM pactBope LiBr mpu 25°C?

12. PaccumTath uncno mepesoca H* B pactope HCI ¢ xonmenrpamueii 1102 moms a7
KakoBo Oymer uncio nepenoca H', eciu k aTomy pactBopy 106aButh NaCl, 4ToGbI €ro KOHIIEHTPAIIHUS
66112 paBHa 1.0 Moms 17?2
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13. Paccunrate CKOpOCTh IBHWXeHHS WOHA Rb™ B BomHOM pactBope mpu 25°C, ecnmu
Pa3HOCTh MOTEeHIMAN0B 35 B npuiokena Kk aekTpoaaM, Haxoasmumces Ha pacctosauu 0.8 cm apyr ot
apyra.

14, PaccunraTh CKOpOCThH ABMKeHHMs HMoHa Na® B BomHoMm pactBope mpu 25°C, eciu

Pa3HOCTL MOTCHIIMAIOB 10B MMPUIIOKCHA K JJICKTPOAaM, HAXOAAIINUMCA Ha paCCTOAHUUA I cm Apyr OT
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npyra. CKOJIbKO BPEMEHHU MOHAJA00UTCS MOHY, YTOOBI MPOUTH PACCTOSIHME OT OJHOIO 3JIEKTpoJa IO
Ipyroro?

15. YnenpHas 3MeKTPONPOBOIHOCTH BogHOTo pactBopa KI paHa 89.00 Cm' M a pactopa KCl
TOi e KOHIEHTparuH - 186.53 Cm ML, Y ienpHas 51eKTponpoBOJHOCTS PacTBOPA, COAEPIKAIIEro 00e
comu, paBHa 98.45 Cwm Mm%, Paccuntats nomo KCI B pactope. (oTBeT)

16. VnaenbHas 3JIEKTPONPOBOJHOCTD BOJHOIO PACTBOPA CHIBHOTO dyieKTposiuTa pu 25°C paBHa
109.9 Cm cm? Monp’ mpu kommentpammu 6.2:10° moms n! u 106.1 Cm cM® ‘Moms mpm
xonnenrpanuu 1.5:102 monbsr?. KakoBa yziesnbHas 51eKTPOIPOBOJHOCTH PACTBOPA HPU GECKOHEUHOM
paz0aBiieHUH?

17. Paccumrarts paguyc uona N(CHs)s™ mo 3akony CToKca M3 €ro npeaeabHOM MOBIKHOCTH B
BoaHOM pactope npu 25°C. Baskocts Boasl mpu 25°C pasna 8.91? 10 ITa' c. OueHuTh NpeaenbHyo
MOJIBIKHOCTH 3TOT0 MOHA B IIIHIIEPUHE, BI3KOCTh KOTOporo paBHa 1.49 Ilac.

Tema 4. Ko/uionaHble CHCTEMbl, IOJy4YeHHE, ONTHYECKHE H MOJIEKYJISPHO-KUHETHYECKHE
CBOliCTBa

6. Ompenenute BEIWYHHY YAEIbHOW IMOBEPXHOCTH CYCIEH3UWU KaoyMHa (TUIOTHOCTh paBHA
2,5-10% xr/m3), ecnu ImapooOpa3Hble UYACTMIIBI CYCHEH3HMH HMEIOT AucrepcHocTs 2:106 ML,
CycnieH3uto cuutaiite MOHOauCIIepcHOM. OTBET 1alTe B ML U B MY/KT.

7. 3011b PTYTH COCTOHUT M3 MAPUKOB pamuycoM 3-107" m. UeMy paBHa cyMMapHasi MOBEPXHOCTh
gacTu 30718, 06pasyrommxcs u3 300 T prytu? IInoTHOCTH pTyTH paBHa 13,56-10% kr/m3

8. [Ipy W3rOTOBJIICHWM OHMYJIBCHH Macjia B BOJC JHAMETp Kameilb TIpd MAIIMHHOM
nepemenuBanuu cocrapisietd-10—6 M, a mpu pyuynom B3OanteiBaHuu 2-10-5 m. Haiinure, Bo CKOJIBKO
pa3 yAenbHas TIoagb MOBEPXHOCTH IMYIBCUU Maciia IPU MAIIMHHOM MEPEMEITUBAHUH OOJIbIIIE, YeM
TP py4HOM B36anTeiBanuy. IlnoTHOCTS Macna pasHa 0,8-10° xkr/m3.

9. Paccuwmraiite cpeHHI AUAMETP YaCTHI] CHJIMKATeIs, €CJIA €ro yAelbHas TOBEPXHOCTh paBHA

8,3-103 M%/kT, a IUIOTHOCTH p =2200 xr/m3.

10. KakxoBa 0611ast TIOBEPXHOCTb 5 KI' YIVIA, €CIIM CPEHMIT pajiyc 4acTuI paBeH 2,4-107°
M? [TnotHOCTH yrist coctaBinsger 1800 kr/m3.
11. Paccuuraiite ynenpbHy0 00BEMHYIO U YAEIBbHYI0 MACCOBYIO MIOBEPXHOCTH 5 I' 3MYJIbCUH

6ensona B Bojie aucnepcHocThio D = 2 Mxm—1mpu temnepatype 313 K. [InotHocTs 6eH307a npu 3TOU
temneparype pasHa 0,858 r/cm3.

12. Onpenenure paguyc 4YacTHIl THUIAPO30JIs  30JI0Ta, €CIM IOCIE  YCTAHOBJICHMS
¢ y3noHHO-CeTMMEHTAIlMOHHOro paBHoBecus npu 293 K Ha BbicoTe h = 8,56 cM KoHIEeHTpanus
YyacTUIl U3MEHseTcs B € pas. [ImoTtHocTs 3010Ta p = 19,3 r/cM3, mIoTHOCTH BOJIBI po = 1,0 T/cM3.

13. PaccuuTaiitTe 1 cpaBHUTE BpeMs OCEIaHUs YAaCTHIl B TPAaBUTALIMOHHOM U IIEHTPOOEKHOM
MOJIAX MPH CIEAYIOMIMX YCIOBUAX: paguyc yacTui r = 10—7 M; MIIOTHOCTh TUCHIEPCUOHHON (a3bl p =
3-103 kr/m3; iotHoCTh AucniepcuoHHoi cpeasl pO =1-103 kr/m3; Bsaskocts M =1-10-3 Ila-c; BbIcOTa
ocenanust H = 0,1 m; nenTpodexnoe yckopenne ®2h = 200g.

14. Paccuuraiite panuyc uactun 3omst AgCl B Boje, eciu BpeMsi MX OCElaHUs B
neHTpudyre cocraBuiao 10 MHH MpH CIEAYIOIIUX YCIOBHUSX: MCXOAHBIM ypoBeHb hl = 0,09 wm;
KoHeuHbI ypoBeHb h2 = 0,14 M; mmoTtHOCTh mucniepcHOM ¢aszbl p = 5,6-103 kr/m3; miIoTHOCTH
mucriepcnorHoi cpenbl p0 =1-103 xr/m3; gacrora Bpamenus neHtTpudyra n = 1000 06/MuH; BI3KOCTh
n =1-10-3 Ia-c.

15. Omnpeznenute BBICOTY, Ha KOTOPOH MOCIIE yCTaHOBJIEHUS AU(P(PYy3nMOHHO-CETMMEHTAIIHOHHOTO
paBHOBECHs] KOHIIGHTpalMs dacTul Tuapo3ois SiO2 ymeHpmuTcs BABoe. YacTUubl 30
chepuueckue, aucrnepcHocTs 4actuil: a) 0,2 HM 5 6) 0,1 am % B) 0,01 M L. IInotHOCTESIO2 2,7
r/cm3, ioTHOCTH BoAb! 1 1/cM3, Temmnepatypa 298 K.

16. dns rtugposonss A1203 paccuuraiite BBICOTY, Ha KOTOPOM KOHIIEHTpalMs YacTHUIL
yMeHbInaercs B 2,7 paza. @opma yacTul cepuyeckasi, yJaellbHas MOBEPXHOCTb JUCHEPCHOU (a3bl
ruaposzons: a) 109 m—1;0) 0,5-109 m—1; B) 108 m—1. IlnotHocts A1203 4 r/cM3, MIOTHOCTH
nucniepcuoHHon cpeapl 1 r/em3, Temmneparypa 293 K.

17. Yactuupl OGeHTOHMTa aucnepcHocThio D = 0,8 MKM ~ ocemaroT B BOJHOW cpeae MoJ
neiictBueM cuibl TspkecTu. Ompenenute BpeMs ocenaHusi tl Ha pacctosHue h = 0,1 M, ecnu
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IIOTHOCTH GeHToHuTa p = 2,1 T/eM, mmotHOCTH cpembl PO = 1,1 T/cM3, Bs3KOCTH cpebl N == 2:107°
[Ta-c.

18. Bo ckonbko pa3 ObICTpee OCSAYT YACTHUIBI Ha TO K€ PACCTOSHUE B IEHTPOOCIKHOM TOJIE,
€ClIi HayallbHOE paccTosiHhe OT ocH BpaieHus ho= 0,15 M, a ckopocTh BpaileHusi ueHTpudyru n =
600 06/c?

19. Ompepenute paanyc YacTHUI] TUAPO30JIA 30JI0Ta, €CIIH MOC]e yCTaHOBIEHUS AU(HY3HOHHO-
ceAuMeHTalMoOHHOro paBHoBecusi mpu 293 K na Beicore H = 8,56 cM KOHUEHTpaiusi 4acTHI]
M3MeHsieTcs B e pa3. [lnotHocTh 3071072 p = 19,3 r/cM, mioTHOCTH BB Po = 1,0 r/em®

Tema 5. IloBepxHocTHBIE siBJIeHus U aacopouusi. Konnonnausie ITAB.
4. Ilokaxkute, 4TO ajgcopOLuUs MeTaHa Ha CIOJE MOAYMHsSETCs ypaBHEHMIO JleHrmiopa, u
HaiinuTe rpadu4ecku KOHCTAHTHI 3TOTO YPAaBHEHHS IO CIEAYIOUINM JaHHBIM:

Jasnenue, P-10-5, I1a 19,2 15,2 1,6 1,2 0,4
AncopOupoBaHHOEKOIMYECTBO, | 65,0 59,9 11,7 11,2 4.0
MM /em?

5. Ilokaxwure, yTo aacopOLMs aproHa Ha CTEKJE IMOJYMHAETCS ypaBHEHHUIO JleHrmiopa, u
HailuTe rpaduyecky KOHCTAaHTBI 3TOT0 YPaBHEHMSI [0 CIEYIOUIMM JaHHbBIM

JaBnenue, P-10°5, ITa 73,0 37,3 19,6 10,6 5,7 2,2 1,0
AncopbupoBanHoekoIM4ecTBO, | 9,4 7,5 6,3 43 2,56 1,2 0,4
MM3/em?

6. Iloxaxwure, 94TO amAcoOpOLUS OKHCH YIIepoAa Ha KOKOCOBOM YIJICTIOAYMHSAETCS YPABHEHMIO
@peitnnxa, 1 HAUaUTE Tpa@UUECcKU KOHCTAHThI TOI0 YPAaBHEHUS 10 CIEAYIOIIUM JaHHBIM:

JlaBneHue, cM pT. CT 10,1 18,8 32 43 54 67
AnicopOrpoBaHHOCKOINYECTBO, | 8,54 13,1 18,2 21 23,8 26,3
cMm3/r

Tema 6. DnekTpHYeCKHE CBOMCTBA, YCTOHYNBOCTD M KOATYJISINUSA KOJIONAHBIX CHCTEM

6. Paccumraiite E-MOTSHIMAT YACTHII MTOJIMCTUPOIBHOTO JIATEKCA: CMEIICHUE IBETHON TPAHHIIBI
3018 mpu dnmekTpodopese cocrapusgeT 2,5-102 m 3a Bpems =60 mMuH. HanpskeHue, IpHIOKeHHOE K
KoHIIaM 3yekTposoB, E=115B. Paccrosane wmexay osnekrpogamu [1=0,55 wm. Jlusnexkrpudeckas
TIPOHHUIIAEMOCTH cpenbl paBHa 81. Bsskocts cpennt | = 1.107 Ila-c. DnekTpuueckas mocTosHHas £0 =
8,85:10™2 ®/m

7. PaccunMTaiiTesnneKTpOKMHETHUYECKUUITOTeHIIMATHArpaHULIeKepaMUUeCKU i pUIbTp-
BoaHblpacTBOpKCl, ecium mnpu  mpoTekaHMM — pacTBOpa oA JaBieHueM p = 3,1
104ITanmorennuanteueHusacoctasun U= 1,2-10 -2 B.

8. CpoiictBa nucnepcuoHHOi cpenbl npu 298,2 K: yaenbHas anexktpornpoBoaHocTs y= 0,141
Cm-mt. KonnenTpamus BogHoro pactBopa KCI cocrapnser 0,01 M, BI3kocTh pacTBopa 1| = 8,94-107
[Ta-c, mponutaemocts € = 78,5

9. DNEeKTPOKMHETUYECKUH MOTeHIMaN yacTull Tuapo3ois 50 mB. Ipunoxennas saenssst 3/1C
240 B, pacctosinue Mexay aiekTpogamu 40 cM; BBIYUCTUTD 3IEKTPOPOPETUUECKYIO0 CKOPOCTh YaCTHIL
3oms1, ecam  QopMa WX IWIMHApHYecKas. Bsskocte Boael n=1-10" Tla-c, amdmexTpuyeckas
IIPOHULIAEMOCTD cpeibl 81.

10. DIIEKTPOKMHETHYECKUI MOoTeHnran yactul ruapo3onst 50 MB. [IpunokeHHast BHEIIHSSA
SJIC 240 B, paccrosiHue mMexay anekrpogamu 40 cM; BBIYHCTUTH EKTPO(YOPETHUECKYIO CKOPOCTh
YacTuIl 30715, ecu Gopma ux muiuHApudeckas. Baskocts Boasl =1 10 -3 Ila-c, nuanektpuueckas
IIPOHULIAEMOCTD cpeibl 81.

11. Bbrancnauts 31ekTpoopeTHUecKy0 CKOPOCTh YaCTHIL 307151 TPEXCEPHUCTOrO MBIIIbSKA,
ecnu E-MoTeHUMaN yacTull paseH 89,5 MB, pa3sHocTh moTeHunanoB mMexnay anekrpogamu 240B, pac-




crosaue 20cm, Bszkocth 0,001 Ila.c, nmdnexkTpuyeckas mnpoHumaemMocts 81. dopma wyactuil
LUJIAHAPHUYECKas

Tema 7. PacTBopbl BBICOKO MOJIeKYJIsIpHbIX coennHeHuii (BMC). Peosiormueckue cBoiicTBa
pactBopoB BMC ¥ KOJUIOUIHBIX CHCTEM

6. [Ipy w3MepeHUH BS3KOCTH PACTBOPOB IMOJMMEpa B TETPAXJIOPMETaHE C TOMOIIBIO
KalWUIIPHOTO BUCKO3UMETPA MOJYUYEHBI CIEYIOIINE JaHHBIE:

Konnenrpanus, 0 1,7 2,12 2,52 2,95 3,4
r/am3

Bpems ucteuenns | 97,6 115,1 120,2 1245 129,9 134,9
pacTBopa, ¢

K =1,810" a= 1. Paccuutars MONEKYIAPHYIO Maccy MOIMMEpA.

7. Bpewmst ucreyenus us Buckosumetpa s 0,8%-noro pacteopa noiumepa (CsHsCl-)n paBHo 53
Cc, a Bpems ucteueHust pacrBopurens 40 c. BeIYucauTe OTHOCUTENBHYIO, YACIbHYIO U MPUBEACHHYIO
BS3KOCTH pacTBOpa MOJIUMeEpa.

8. XapaxrepucTrueckas BI3KOCTh BOJHOTO pacTBOpa MOJIMBHHMIOBOTO crimpta rpu S0°C paBHa
1,11-10% m3/monb. Berunciute cpenHion MoneKyIspHyo Maccy nomuMepa (K = 6,04:10° mons/M®; o
=0,67).

9. XapakrepucTrueckas BS3KOCTb PacTBOpa MoJUBHHMIaneraTa B amerone npu 50°C paBHa
1,7510°% M®/momb. BelunciuTe cpenHIon MOIeKyIapHyo Maccy nomumepa (K = 2,87-10° moms/m>; o
=0,67).

10. XapakTtepuctuyeckass BS3KOCTh pPAacTBOpa ILIEJUIIOJIO3bI B PacTBOpPE THUIPOKCHUIA
terpaamuamMenu (11) mpu 25°C paBna 6,9-10° M/Monbs. BeraucnnTe cpeHIO MOJNEKYISPHYIO MAcCy
nomamepa (K = 2,29-10° mons/m>; o = 0,81).

11. XapakTtepuctuyeckas BSI3KOCTh PAacTBOpa aleTHILEIUIION03bl B anerone mpu 25°C
paBa 1,410° wm/Mons. Berumciante cpemHIO MOJEKyIsApHYI0 Maccy momumepa (K = 4,310°
mons/M; oL = 0,82).

12. XapakTepucTHUecKas BA3KOCTh pacTBOpa MOJHCTHPONA B Tolyone paHa 2,44107° m3/moms.
BeIuncnute cpeHIon MoNeKkyIspHyto Maccy nonumepa (K = 1,61-10° mons/M3; o = 0,7).

IToxa3zatenu u KPUTECPHUHA OLCHUBAHUA TUIAHUPYEMBIX PE3YyJbTATOB OCBOCHUS KOMIIeTEHII M 1
pe3yjabTaToB Oﬁy‘leHI/Iﬂ, HIKaJa OIICHUBAHUA
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noka3aTeen
¢uznKo-
MEXaHWYECKUX U
¢uznKo-
XAMHYECKUX
CBOMCTB
HCTIOJIb3YEMOTO
CBIPbS,

oy pabpuKaToB 1
TOTOBOM

TIPOAYKIIUH
MATaHUS
OIIK-2. Cniocoben OIIK-2.2. 3Haer ¢ TloBEIITICHHEIH
MIPUMCHSITh [Mpumensier HE3HAYUTEIbHBIMH
OCHOBHBIC 3aKOHBI | OCHOBHBIE (PH3HUKO- | 3aMEYaHUSIMHU:
Y METOJBI XUMHYECKHUE U OCHOBBI
HCCIIeIOBaHUMH XUMHYECKHUE ¢$u3nIecKux,
€CTECTBCHHBIX HAyK METO/IbI aHAIIH3a XUMHYECKHUX,
JUTS pEIICHUs 3a1a4 U pa3paboTKH, ¢uznko-
npodeccCHOHANEHON HCCICIOBaHUMN U XUMHYECKUX U
JIEATEIIbHOCTH JKCIICPTHU3BI OHOJIOTHYECKUX
TPOAYKIHH METO/IOB ISt
00ILECTBEHHOTO UHCTPYMEHTAILHOM
MUTAHUS U OIIEHKH
HCIOJIb3YEMOT0 HoKa3aTenen
CBIPBS KauecTBa U
0e30IMacHOCTH
TIPOAYKIIUH
70 —
84 «XOpOIIO»/ VYwMmeer ¢
SaIoB «3aYTCHOY He3HAYUTEIbHBIMH
3aMEYaHUAMU:
POBOIUTH
CTaHIapTHBIC
HUCHIBITAHUN 110
OTIpEJICNIEHUIO
rokKazarenei
¢uznko-
MEXaHHYECKUX U
¢uznko-
XUMHYECKUX
CBOICTB
HCTIOJIB3YEeMOT0
CBIPbSI,
nonyadpuKaToB u
TOTOBOM
TPOIYKIHH
TTUTAHMS
OIIK-2. Ciocoben OIIK-2.2. 3Haer Ha 6a30BOM bazoBerit
MIPUMEHSATD IIpumenser YPOBHE, C
OCHOBHBIE 3aKOHBI | OCHOBHBIE (U3HUKO- | ONIMOKAMM:
1 METOIbI XUMHUYECKHE U OCHOBBI
HCCIIeTOBaHUH XUMHUYECKHE (u3nIecKux,
50 _ €CTECTBCHHBIX HAyK METO/IbI aHaJIN3a XUMHUYECKHX,
69 «YIOBJIETBOPUTEIHLHOY/ AU pelIeHns 3anat JUISt paBpaGOTIfPI, ¢usnko-
SaIoB «3a4TEHOY poQeCcCHOHATEHON HCCIIeTOBAaHUH U XUMHUYECKUX U
JIEATSIIbHOCTH SKCIEPTHU3BI OHOJIOTUYECKUX
MPOAYKIIHH METOJIOB ISt
OOIIECTBEHHOTO HHCTPYMEHTAIIFHON
MTUTAHUS U OIIEHKH
HCIIOJIb3YEMOTO NoKasarenei
CBIPBSI KauecTBa u




0e30macHoOCTH
POy KIUH

VYmeer Ha 6a30BOM
YPOBHE, C
OIIIMOKAMH:
TIPOBOJIUTH
CTaHIApTHEIC
HCITBITAaHHH T10
OTIPEICIICHUIO
nokasaTejaeh
¢dusmKo-
MEXaHUYECKUX U
¢dusmKo-
XUMHUYECKUX
CBOMCTB
HCTIOJB3YEeMOT0
CBIPBS,

oy pabpukaToB 1
TOTOBOH
TIPOAYKIINHI
IIUTAaHUA

MeHee
50
GaytoB

«HEYIOBJICTBOPUTEIBHOY/
«HE 3a4TEHO»

OIIK-2. Criocoben
MIPUMEHSITh
OCHOBHBIE 3aKOHBI
M METOJIbI
HCCJICIOBAHMI
©CTECTBCHHBIX HAYK
JUTSL PEIICHUS 3a1a4
npodeccuoHanbHOU
IEATEILHOCTH

OIIK-2.2.
IIpumenser
OCHOBHbIE (DU3UKO-
XUMHUYECKHE U
XUMHYECKHE
METO/IbI aHAJIH3a
TS pa3paboTKH,
HCCEIOBAaHUN 1
SKCIEPTU3BI
TIPOAYKIINH
00IIIECTBEHHOTO
MMATaHUA U
HCTIOJIB3YEMOr0
CBIPBS

He 3HaeT Ha
0a30BOM ypOBHE:
OCHOBBI
(bu3nIeCKUX,
XUMHUYECKHUX,
¢busmKo-
XAMUYECKUX U
OMOJIOTHYECKHUX
METOOB IS
HHCTPYMEHTAITbHON
OIIEHKHU
noka3aTeaen
KauecTna 1
0e30IM1acHOCTH
TPOAYKIHH

He ymeer nHa
06a30BOM ypOBHE:
TIPOBOJIUTH
CTaHIapTHEIC
HCTIBITAHUHN T10
OTIpEICIICHUIO
rokaszarenei
¢uznko-
MEXaHUYECKUX U
¢busmko-
XUMHUYECKHUX
CBOWCTB
UCTIONB3YyEMOTO
CBIPbSI,

oy pabpukaToB U
TOTOBOI
MIPOAYKIIUH
MTUTAaHUS

Komnerenmun
HE
c(hOpMHUPOBAHBI




