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MPUMEHSTh OCHOBHBIC (pH3UKO- OCHOBBI (PH3UYECKUX, XUMHUYECKON
OCHOBHBIE 3aKOHBI U | XUMUYECKHUE U XUMHUYECKHUX, PU3UKO- | TEPMOJAMHAMUKH,
METO/IbI XUMUYECKUE METOIbI XUMHUYECKUX U XUMHUYECKOTO U
UCCJIEJIOBAaHUN aHayusa Juist OMOIOTrMYECKHUX (hazoBoro paBHOBecus
€CTeCTBEHHBIX HayK | pa3paboTKH, METOJIOB JUIst Tewma 2. Xumuueckas
JUISL peIlICHUs 33/1a4 | UCCIIEJIOBaHUI U MHCTPYMEHTAIbHOM KUHETUKA U KaTanu3
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MUTAHUS U Oe3omacHoCTH CUCTEMBI, IIOJTy4EHHE,
UCIIOJIb3YEMOTO ChIPbS | MPOAYKIIMH ONTUYECKUE U
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CTaHJapTHBIC Tema 5.
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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 KoJIIOUIHBIX
CHUCTEM




METOJNYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIIUE 3TAITbBI ®OPMUPOBAHUS
KOMIIETEHIIUIA

Ilepeuens yueonvix 3a0anuil Ha ayOUMOPHLIX 3AHAMUAX

Tema 1. OcHOBBI XUMUY€ECKOI TEPMOIMHAMUKH, XHMHYECKOT0 U (a30BOro paBHOBeCHSI.

1. KaxkoBa cBsizb MeXAy TeIIOBBIM 3(dekTomM peakiuu Qp v u3MeHeHHeM SHTanbiuu AH?
3aBUCAT U TETUIOBOM A((DEKT peaKkIuu OT IMyTH PEeaKIuu?

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

3. Kak paccunraTth TeruoBoi 3pQeKT peakuuu, Mojb3ysch BEIUIMHAMHI CTAHIAPTHBIX TEIUIOT
obpazoBanus Bemiectsa? byner mu AH peakiuu Hy + Clz = 2HCI Temnoroit o6pasosanus HCI?

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

HCI + NaOH = NaCl + H>0 Temnoroii o6pazoBanust HoO?

5.  Uro HazbpiBaeTca CTaHIAPTHBIMU YcioBUAMU? Kak u3MeEHsSeTCs SHTajbIMs CUCTEMBI MpU
SHAOTEPMUUYECKUX PEAKLUAX?

6. Kak usMmeHsieTcs SHTAJIBIUS CUCTEMBI MPU IK30TEPMUUYECKUX PEaKLUIX?

7. Kak wu3MeHsercs BeIMYMHA OSHTPONMHMM TPH  CAMOIPOM3BOJBHBIX  IPOLECCax B
W30JIMPOBAHHBIX CHUCTEMaX U mouemy?

8.  Kak pemraercst BOIIpoc 0 HANpaBJIEHUH CAMOIPOHU3BOJIBHBIX MPOLECCOB B HEU30JIMPOBAHHBIX
CHCTEMax Ha OCHOBE M300apHO-U30TEPMUYECKOTO U U30XOPHO-U30TEPMUYECKOTO MOTEHIHATIOB?

9. Kakas cucrema Oosee ycTOWYMBA: C BBICOKMM WJIM HH3KHM 3HAa4eHHEM H300apHO-
M30TEPMHUYECKOTO MOTEHIaa?

10. KakoBa CBsI3b MEXIy W3MEHEHHEM HM300apHO-U30TEPMUYECKOTO MOTEHIIMATA, SHTAIBINHA U
SHTPONUH MPHU MOCTOSIHHOM Temrepatype?

11. Kakoe npaBuiio JISKUT B OCHOBE (ha30BOr0 paBHOBECHSI?

12. Yro Takoe daza? Kakoe MakcumanbHOE YUCIIO (a3 UMEET IBYXKOMIIOHEHTHAs cucTema?

13. Uro Takoe kommoHeHT? Kakoe 4rciio KOMITOHEHTOB MOKET OBITh B OJJHO(A3HOU cucTemMe?

14. Yem xapakTtepHa 3BTeKTHYecKas Touka? [IpakThueckoe 3HAUYEHHE CHUCTEM, OTBEYAIOIIMX
3TOMY COCTaBYy.

15. TlpuBeaute nuarpaMMmbl COCTOSIHHS JBYXKOMIIOHEHTHBIX CHCTEM, CMEUIMBAIOLIUXCA KaK B
KHJIKOM, TaK ¥ B TBEPJIOM COCTOSIHUH, H TOJBKO B KHJIKOM COCTOSHHH.

16. Ckombko (a3 B OJHOKOMIIOHEHTHOM cHcCTeMe, cojepralleil HachllleHHbIH nap?
['eTeporeHHa WM TOMOTEHHA 3Ta cucTemMa?

17. KakoBo MakcumanpHOE 4ucio ¢$a3 B OJHOKOMIOHEHTHOU cucteMe? Uemy paBHO MPHU 3TOM
YHCJIO cTeNeHel cBOOOIbI U YTO ATO O3HAYAET?

18. HaueprtuTe AMarpaMMmy COCTOSTHUS BOJBI M YKKUTE TOUYKON COCTOSTHHE CHUCTEMBI, B KOTOPOH
YHUCJIO CTeNeHel CBOOOIbI paBHO eauHuIle. UTO 3TO 03HauaeT?

19. Kak 3aBuCHT AaBlieHHE HACHIIIIEHHOTO TIapa OT TeMIepaTyphl?

20. Kaxkas cuctema Ha3pIBaeTcst Oe3BapuanTHON? [IpuBeauTe mpumep.

21. Kaxkas cuctema Ha3biBaeTcsi OuBapuanTHoit? [IpuBenure npumep.

22. Kak ompenenuTb TeMIEpaTypy 3aMep3aHHs pacTBOpa M YHCTOTO PACTBOPUTENS IO
Jauarpamme cocTostHUs Boabl? JlaiiTe 000CHOBaHUE 3TOTO OINpeIeIeHusl.

23. Kak n3MmeHseTcs Temreparypa KUIIeHHs BOJIbI IIPH YBETMYEHUHN BHEUTHETO AaBIICHHS?

24. Cdopmynupyiite 3akoH Payns, ommchIBaronuii n3MEeHEHUE aBIEHUS HACHIIICHHOTO Tapa
pacTBOPUTEISI C yBEITMYEHUEM KOHIIGHTPAIlMH PAaCTBOPEHHOTO BemiecTBa. JlaiiTe 0OBICHEHHE ITOMY
W3MEHEHHIO.

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

26. Tlouemy s pacTBOPOB AJIEKTPOJMTOB B 3aKOH Payns ciemyer BBOJAUTH M30TOHUYECKHUN
koa¢pdunmeHT (kodrpdunnent Bant-I'opda)?

27. Kaxk u3MeHsieTcs TeMIeparypa 3aMep3aHusl pacTBOpa MPH YBEIMUYEHUU €T0 KOHIICHTPAIUn?
[TpuBenuTe rpaduiK M YKaKUTE STO U3MEHEHHE.

28. Uro Ha3bIBaeTCS KOHCTAHTON paBHOBECHUS M KaKOe €€ MPaKTUYeCcKoe 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 TMPH  YBEIWYCHHUU TEMIIEPATyphl  JUIs
AK30TEPMUUYECKUX PEaKINii?

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

33. Ilpu kakux Temmeparypax (BBICOKMX HJIM HH3KHX) CIEAYeT MPOBOAMTH HK30TEPMHUECKUE
peaxiuu, 4ToObl MOTYYUTh OOJBIION BBIXO/ MPOIYKTOB?

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 KOHIEHTPALMU BEUIECTB, B3SATBHIX 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 YErO 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 TMEpPUOAOM TMOJympeBpamieHuss? B kakux cioydasx OH 3aBUCUT 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. O0muii MexaHu3M JiecTBuUs KaTtanuzaTopa. Kak oH BiuseT Ha paBHOBecue?

Tema 3. JnekTpoxumus.

1. Yrto Ha3piBaeTCs YAECIBbHOW M HKBUBAJICHTHOM 3JIEKTPONPOBOAHOCTHIO? EauHUIBI 1MX
W3MEPEHHUS.

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

3. UYro Takoe paz0OaBiIeHHE PACTBOPOB M KaK OHO BIHUSET Ha YACIBbHYIO 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 IIEJIOYBI0  DIIEKTPONPOBOIHOCTD
yMeHbIlaeTcs?

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 cliosi. KakoBbI MPUUMHBI €70 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. DnekTponbl TEpBOro W BTOpPOro poxaa. Ilo KakkuM ypaBHEHUSM PACCUYHTHIBAIOT HX
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 cHCTeMbl, MOJy4YeHHe, ONTHYECKHE U MOJIEKYJISPHO KHHeTHYecKue
cBoiicTBA.

1. OxapakrepusyiiTe KiacCU(pUKAMU TETEPOTEHHBIX JUCIEPCHBIX CHCTEM 10 pPa3IUYHBIM
MIPU3HAKAM.

2. JlaiiTe omnpeeneHne KOJUIOMIHOW CUCTEME.

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

4. OOBsACHHUTE pa3nTu4re CBOOOIHOAMCIIEPCHBIX U CBA3HOAUCIIEPCHBIX CUCTEM.

5. Onumure TNOdy4YeHHE KOJUIOMAHBIX CHCTEM METOJOM KOHAeHcauuu (puanyeckoil 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 CBONCTBa XapaKTEPHBI ISl KOJUIOUIHBIX cUcTeM?

9. IlpuBenure ypaBHenue Panes mist cBeropaccesnus (omanecueHius). Kakoro mpaktuieckoe
3HaYEHHUE 3TOT0 YpaBHEHUSI?

10. Kakue ontuueckue nmpudoOpbl OCHOBAHBI Ha CBETOPACCESTHUH?

11. Yem dayopecueHLIns OTIUYAETCS OT OMaIeCHEHITUNU?

12. Kakue ocobenHoctn mmeet 3akoH JlambepTa-byrepa-bapa, onuchiBaronmii OTJIONICHAE 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 Mupdy3uH B KOJUIOMAHBIX cUcTeMax. UTo Takoe KOod(pQHUIUEHT
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. Omnummrte 0COOEHHOCTHM OCMOTHYECKOIO JaBJICHHUS KOJUIOMJHBIX CHCTEM B CPaBHEHHH 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 gns  UOQOOHBIX  KOJUIOMIJHBIX CHCTEM  XapaKTepeH W30BITOK  CBOOOIHOM
ITOBEPXHOCTHOM SHEPIUU U KAKOBBI IIyTH €0 CHUKECHUS?

3. B gyem paznuune GpuU3MUecKoi 1 XUMHUIECKOH aJcopOIuu?

4. Yto o3HauaeT aJcopOLIMOHHOE paBHOBECHE?

5. KakoBbl OCHOBHBIE TTOJIOKEHUSI TEOPUH MOHOMOJICKYJISIPHOM ajcopOiuu- Teopuu JIenrmropa?

6. IlpuBeaure ypaBHeHue JIeHrMIopa u 00J1aCTH €ro NPUMEHUMOCTH K U30Te€pMe aJIcopOLnu.

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

8. B uem 3akmrouaercs npaswio ®asHca- [leckoBa 1iist n30MpaTeTbHON acopOIuun?

9. Yto Takoe MOBEPXHOCTHOE HATSXKEHHME JKUAKOCTEH, KAKOB €ro (hpU3MYeCKHil CMbICT U €AMHUIA
nu3MepeHus?

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

11. IlpuBeaurte ypaBHEeHUE U30TepMbI aicopbiuu ['MO6ca u mpoaHaNU3UpyTe ero NpuMeHeHue K
M30TEPMaM MTOBEPXHOCTHOI'O HATSYKEHUS B BOJHBIX PACTBOPAX Pa3JIMYHBIX BELIECTB.

12. Yro Takoe MOBEPXHOCTHAS aKTHBHOCTh M KaK OHAa MEHSETCS JiIs pa3audHbix [IAB mo npaBmty
Tpay6e?

13. Onwmmure crpoeHne Mosekyn kowtounHbix [TAB (munemnsapueix [TAB) u cocrosiHue uX B
pacTBope.

14. Onummre KiaccuUKalMO U MPaKTHUYECKOe MpUMeHeHne KoytonaHbx [1AB.

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



1. KakoBbl Mpu4YMHBI BOBHUKHOBEHUS TBOMHOTO AekTpuaeckoro cios (JIDC) Ha rpanure pasuena
¢$az? Onummre crpoenue 3toro JJ2C.

2. Uto takoe mwunemia? IlpuBenure cxemy ctpoeHus u (hopmyny muneuibl. Kak 3aBUCHT 3HaK
3apsi/ia KOJUIOMIHOM YacTUIIBI OT 3JIEKTPOJIUTa —CTabuim3aropa?

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

4. Yro Takoe arperaTuBHOS U KHHETHYECKasl (CeAMMEHTAlMOHHAs) YyCTONYUBOCTh?

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

6. Kak wMeHnsiercs arperatuBHas YCTOWYMBOCTb KOJUIOMJHBIX pPAacTBOPOB IMIpH J100aBIEHUU
ANEeKTpoUTOB? UTO Takoe U303JIEKTPUUECKOE COCTOSIHUE?

7. B deM 3aKkirodaeTcsl CyIIHOCTh (PU3NYECKON TEOpUH YCTOHYMBOCTH M KOATYISALUU- TEOPUU
JJIDO?

8. B ueM coCTOUT MeXaHM3M KOaryJsiuH KOJIOUTHBIX CUCTEM DJIEKTPOIUTAMH?

9. Kakue cymiecTByIOT IpaBuja KoaryJsmuu 3ojed snekrposmramu? ChopMynupyiTe NnpaBuiia
3HayHocTU (paBuiio Llynsue-I'apan).

10. Yro takoe mopor koarymsuuu? Kak BiuseT BaJeHTHOCTb, aJCOPOLIMOHHAs CIIOCOOHOCTH U
paanyc MOHA — KOaryJsiTopa Ha Opor KoaryJsiiuu?

Tema 7. PacrBopbl BbICOKOMOJEKYJAPHBIX coeauHennii (BMC). Peosiormueckue cBoiicTBa
pactBopoB BMC 1 KOJUIOMJIHBIX CHCTEM.

1. Onummmre kraccupukammu BMC 110 IPOUCXO0XKIEHUIO CTPYKTYPE MaKpOMOJICKYN H (ha30BOMY
COCTOSIHUIO.

2. KakoBbl OCHOBHBIC METOTbI MTOTy4eHUss BMC?

3. B yem coctout paznuuue npoueccoB pactBopeHrus BMC 1 HU3KOMONEKYISPHBIX COSAMHEHUN?
Yem 310 paznuune 00bSICHICTCS?

4. Yro takoe HaObyxanue? [loueMy HaOyxaHue MPOTEKAET CaMOMPOU3BOIBHO?

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

6. Kakoe HabyxaHue Ha3bIBaeTCsl OTPaHUYCHHBIM M HEOTPAHUICHHBIM?

7. Kakue cBoiicTBa cOmmkaroT pactBopsl BMC ¢ komiougHsiMu pacTBopamu?

8. Ilo xakuM npuzHakaMm pacTBopsl BMC MOXHO OTHECTH K HICTUHHBIM pacTBOpam?

9. OnuumTe TEpMOJUHAMUKY CAMOIIPOU3BOJIBHOTO PACTBOPEHUS MOJISPHBIX U HenossspHbix BMC.

10. Kaxk Bausier pH cpenpl Ha HaOyxaHue OeTKOB?

11. Yro 3HAYUT HEIOTOHOBCKHUE (HOPMAaIbHBIE) 1 HEHBIOTOHOBCKHE (aHOMaJIbHbBIE) KUIKOCTH?

12. K kakuM OKUIKOCTSIM TIO PEOJIOTHUYECKUM CBOWCTBaM OTHOCITCS pactBopel BMC wu
KOJUIOMJIHBIE PacTBOPHI?

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

14. Kakum 06pa3om, UCIIOJIb3YysI BUCKO3UMETPUUECKUI METO MOXKHO OIPENETUTh MOJIEKYISIPHYIO
maccy BMC? IlpuBenute pacueTHble popMysbl U TpaduKH.



3aoanusn 0na meKyuyeco KOHmpoJisa

NHaukaTopbl JOCTHXKEHUS:

OIIK-2.2. Hcmnonb3yeT OCHOBHBIE (U3MKO-XUMHYECKHE M XHUMHYECKHE METOJIbl aHajau3a It
pa3paboTKH, UCCIEAOBAHUN W DKCIEPTU3BI MPOIYKIIMH OOIIECTBEHHOTO MHUTAHUS U UCIOIB3YEMOTO
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 kaaus (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 GTOpOYTIEpoaa paCHIUPSAETCS OOpPAaTUMO M aIuabdaTHYECKH 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
koHteHrpanusamu [Alo = 0.050 mons/n u [B]o = 0.080 monb/n. Yepes 1 1 KoHIIEHTpaIysl BelecTBa 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 peakuwmii: 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,
CTeXnoMeTpudeckuii koaduument?

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 3JIEKTPOIPOBOJHOCTh OeckoHewHO pazbaBieHHBIX pacTtBopoB KCI, 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 3JMEKTPONPOBOJHOCTh OECKOHEYHO paz0aBIIEHHBIX PAaCTBOPOB COJIIHOM KHCIOTHI,
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 3MeKTPONPOBOAHOCTH 4% BoHOTO pactBopa H2SO4 nipu 18°C pasHa 0.168 Cm cm”

! nmorrOCTE pacTBOpa - 1.026 T'eM . PaccunTaTh SKBHBATEHTHYIO 3I€KTPONPOBOIHOCT PACTBOPA.
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5. VaenpHas sIEKTPONPOBOAHOCTL HackimienHoro pacrBopa AgCl B Bome mpu 25°C paBHa
2.2810* Cm Mt a ynenbHas snexrponposogHocTs Boab! 1.16:104 Cvmt. 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 CYCIEH3WM 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 yaenbpHasl IO b TOBEPXHOCTH IMYJIBCUU MacCia MPU MAIIMHHOM MEPEMEIINBAHNN 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 CPEIHMH pamuyc 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. PaccunTaiTedNneKTpOKNHETHIECKHUITOTEHITHATHAT PAHUTIEKEPAMUIEeCKUH UITBTP-
BoaHblipacTBOpKCl, ecnum mnpu  mpoTekaHMM — pacTBopa Mox  JaBieHueM p = 3,1
104ITanmorennuanreuerHusacoctasuwia U= 1,2-10 -2 B.




3. CroiicTBa nucnepcuonHoi cpenbl mipu 298,2 K: ynenbHas 3nekTponpoBogHocTh ¥= 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 M)y dmekTpoaaMu 40 cM; BBIYUCTUTH EKTPOPOPETUUECKYI0 CKOPOCTh YaCTHIT
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 MKy MekTpogaMu 40 cM; BBIYUCTUTH JICKTPOHOPETHIECKYIO CKOPOCTh YaCTHIT
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 n KOLUIOMIHBIX CHCTEM

1. Ilpu wu3MepeHUU BA3KOCTH PACTBOPOB IMOJHMMEpPa B TETPaXJIOPMETAaHE C IOMOIIBIO
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 MONIEKYISAPHYIO Maccy MOIMMEpA.

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. BeraucuTe CpeHIO0 MOIEKyIapHYIo Maccy nomumepa (K = 6,04-107° mons/M3; o
=0,67).

4. XapakTepuCTHYECKasi BSI3KOCTh PacTBOpa IMOJMBUHMIIAICTaTa B amerone 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 (II) mpu 25°C paBHa 6,910 M3/Momb. BRIUNCINTE CPETHIO MONEKYIAPHYIO MAcCy
nosmmepa (K = 2,29:10°° mome/M®; oL = 0,81).

Kputepun onenkn (B 6aj1ax):

- 20 Gayu10B BBICTaBIIETCS 00y4aromeMycs, €ClIM 3aJaHre BBIOJHEHO MPAaBUIIBHO, 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, ecii 3aJlaHhe BBIOJIHEHO MEHEe YeM HAroJOBUHY WU
COZEPKUT HECKOJIBKO CYIIECTBEHHBIX OIHNOOK

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




3adanusn 0na meopuecKozo peiimunza

I/IH):[I/IKaTOpBI JAOCTHKCHUA:

OIIK-2.2. Hcnonb3yeT OCHOBHBIE (U3MKO-XMMHYECKHE M XHUMHYECKHE METOJAbl aHajau3a It
pa3paboTKH, UCCICAOBAHUNA W AKCIEPTU3BI MPOAYKIIMH OOIIECTBEHHOTO MHUTAHUS U UCIOIB3YeMOIO
CBIpbS

Temamuka ooknaooe:

1. OcHOBBI pU3NUECKON XUMUHU.
2. BHyTpeHHSS JHEprusi, SHTAIBIHS, JHTPONUS M TEPMOJMHAMUYCCKHE TOTEHIIUAIBl KakK
GyHKIHMH COCTOSHUSA (TEPMOIUHAMUYECKHIE (PYHKITHN).

Tepmoxumus.
3aKOHBI TEPMOIUHAMUKH.

DIEKTPOXUMHUSL.

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 SIBJICHUU.

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 - coaeprkaHue JOKJIa a 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 CIICHUABHBIM aIlapaToM;
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 ®OPMUPOBAHMAA
KOMIIETEHIIUUA BO BPEMS ITPOBEJAEHUSA TPOMEXYTOYHOU ATTECTALIUU

CTpyKTypa 3a4€THOr0 3a1aHUA

Haumenoeanue oyenounozo cpeocmea Maxcumanvhoe Koiuuecmeo
oannos
Bonpoc 1. 'maparanus u nucconumanus. TepMoIMHaMHUKa dTHX 15
npoueccoB. KoHcTanTa u cTeneHb 1uccolnaliu, 3aK0H pa30aBieHUs
OcTtBasipaa.
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, paccrosHue Mexay
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 60npocos K 3auemy ¢ OUeHKOoI '

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 IPOIIECCaM.

3. BTopoii 3aK0H TEpMOJUHAMUKY U €T0 pa3inuHble (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 MU3MEHEHHUsT B OOpaTUMBIX M HeoOpaTHMbIX mporeccax. CraTucTuueckas
WHTEPIIPETAIHS SHTPOITUH.

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

8. W3menenuwe mzobapHO-m30TepMUUEecKoro moreHnuana (AG) W HU30XOPHO-U30TEPMUIECKOTO
noteHnuana (AF) 1s 06paTUMbIX U HEOOPATUMBIX CaMOIIPOU3BOJIBHBIX MPOIECCOB.

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-
[arense.

12. da3oBble (TeTeporeHHbIe) paBHOBECHS. Y CIIOBHSI (Pa30BBIX 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 IiIaBKOCTH) s ABYX M30MOpGHBIX 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. PactBopsbl. UneanbHble U pealibHbIe pacTBOPBL. BHUIIBI KOHIIEHTpAIHii pacTBoOpa.

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 KOHCTAHTBHI CKOPOCTH PEAKIMU OT TEeMIIepaTyphl. YpaBHEHHE AppeHHyca, ero
aHanu3. I3MeHeHne YHepTHH CUCTEMBI B X0/ peaKIMHi. JHEPTUs aKTUBAIIUU.

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




22. DNEKTpOXHMHS. DIJIEKTPONPOBOJHOCTH PACTBOPOB JJEKTPOJUTOB (CHIBHBIX H  CJIa0BbIX
ANEKTPOJIUTOB). Y J€NIbHAs, SIKBUBAJICHTHASI 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 cucteMsl, ux omnpenesneHue. OCOOEHHOCTH KOJUIOMIHOTO COCTOSIHUS BEIECTBA.
JucniepcHas (asza u aucriepcuonHas cpeia. CTeneHpb AUCIEPCHOCTH U yeNIbHAs TTOBEPXHOCTb.

26. Knaccudukanuus reTeporeHHbIX AUCHEPCHBIX CHUCTEM I10: arperaTHOMY COCTOSIHHIO (a3bl U
Cpenbl, pa3Mepy 4YacTHIl, B3aUMOJCUCTBUIO MeXay ¢a3ol W JKHJIKOW JUCIEPCHOHHOW Cpeoi.
B3auMoaeiCTBUIO MEXKly YaCTULIAMM.

27. Metoab! nony4eHus KOJUIOUIHBIX cucteM. CTpoeHHe MULIEIUIBI.

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

29. AGcop6must cBerta (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. uddysus, nepseiii 3axkon Puka, xodpdunuent auddysun. YpaBHeHUE
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 aICOPOLIHsL, 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. Azcopbums Ha TpaHUIE KHUIKOCTb-ra3. [loBepXHOCTHOE HATSKEHUE KUIKOCTEH 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(UIbHBIE
(ruapodoOHbIe) QYHKIIMOHATILHBIE TPYIIIHI.

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

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

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

41. JIBoiinHoit oanextpuueckuit cioit (JJOC) Ha TrTpaHuume ¢a3 M CTPOEHUH MUIEIUIBI.
TepmoauHamMuuyeckuif, 3JeKTpokuHeTHYeckud mnoreHuuansl B JIOC, tommmua JO9C. Biushue
Pa3IUYHBIX IEKTPOIUTOB (MHAU(D(EpeHTHBIX U HeMHAUPPEepeHTHBIX) Ha mapameTpbl JIC

42. YCTOWYMBOCTh M KOAryJsiUs KOJUIOMJHBIX CHCTEM. ATperaTMBHAas ¢ KHHETHYeCKas
(ceaMMeHTalMOHHAsT) YCTOWYMBOCTh KOJJTOMTHBIX CUCTEM.

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

44, ®usnyeckas TEOPHsl YCTOHUMBOCTH M KOATYJSLMSA KOJJIOWIHBIX cucteM — Teopus 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 coenuaenns (BMC). Kinaccudukamus 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 pa3iuuue M CXOICTBO 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 TeTEepOTreHHbIE CUCTEMBI. DMYIJIbCUH, UX Kiaccu(UKanus, CTaOHInu3arus,
nonydyenue. CycneH3uu, TMEHbl W HAacTbl, paclpOCTPAaHEHHE B  IPOJOBOJBCTBEHHBIX U
HENPOJOBOJIbCTBEHHBIX TOBApaXx.

55. Knaccudukanus reTeporeHHbIX AUCHEPCHBIX CHUCTEM I10: arperaTHOMY COCTOSHHIO (a3bl U
Cpeapl, pa3Mepy 4YacTWll, B3aMMOJCHCTBHIO MEXIy (a3od M >KUAKOW TUCIIEPCHOHHON Cpemoi.
B3aumMoneicTBHIO MEXly YaCTULIAMU.

56. MeTtoapl momydeHus KOJUIOUIHBIX cucteM. CTpOeHHe MUIICIUIBI.

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

58. AOcop6must ceta (morjouieHue cBera). YpaBHeHue JlamGepra-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 kodhdunrenta nuddysun.

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 aJcopOIHsl, 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 TpaHULE KHUIKOCTb-ra3. [loBepXHOCTHOE HATSIKEHUE KUJIKOCTEH M METOJbI
€ro OIpe/IeIeHHUS.

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

66. Crpoenne momekyn [IAB, wux mgudwmisHOCTB, TUAPOPUIBHBIE U  JUNO(HUIHHBIE
(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 (MHLEUIpHBIN pacTBop). KpuTHueckas KOHLIEHTpaIus
munemtoodpasosanus (KKM) u Biusiaue pa3nuunbix ¢pakTopoB Ha BennunHy KKM.

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

70. JIBoiiHoii osnmektpuyeckuii cmoi (JIDC) ©Ha TrTpaHune ¢a3 W CTPOCHUHM MUIICILIBL
TepmoaunamMuueckuii, 3neKTpokuHeTHueckuil noreHuuansl B JIOC, tommmua JDC. Buusaue
Pa3IMYHBIX AIEKTPOIUTOB (MHANGEepeHTHBIX U HeuHIUdepeHTHBIX) Ha mapameTphl J1OC

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



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

Tunoevie pacuemno-ananumuuecKkue 3a0anusi/3aoauu:
Tema 1. OcHOBBI XMMH4Y€ECKOI TEPMOAUHAMMKH, XMMHU4YECKOT0 U (pa30BOr0 PABHOBECHSA

6. [lnotHOCTH BOgHOTO pactBopa, coaepxkaiiero 10 macc.% Na2CO3, paBHa 1102mkr/m3.
Onpenenuts MOJIIPHYIO U MOJISTIBHYIO KOHLIEHTPALMIO COJIM U €€ COAEpKAaHUE B MOJIbHBIX ITPOLIEHTAX

7. Ompenendre MOJISAPHOCTh W HOPMAIBHOCTh pacTBopa xiopuma amomuuus (AlCls),
comepskariero B 1 aurpe 13,35 rpamm xmopuaa amomuaus (AlCI3).

8. Ha tutpoBanue naBecku 0,1133 rpamma xumudecku unctoro okcanara Harpus (Na2C204) B
kucion cpeae nomwio 20,75 MuuHIUTPoB pactBopa MapranioBku (KMnOgs). Haiitn HOpMabHOCTh
pactBopa mnepmanranara kaius (KMnOs) (OTBeT. HOpMalbHOCTH pacTBOpa MEpPMaHTaHaTa Kajus
paBna 0,08 H,)

9. Cxonbko rpamm nepmanranara kaiaus (KMnOgs) motpeOyeTcs Asi MpUrOTOBJICHUS S5 JTUTPOB
0,1 nHopmanbpHOro pactBopa mnepmanranara kamus (KMnOgs), ecnu oH mpenHazHayeH IJid peakluu
BOCcTaHoBNeHUs 10 Mn*? (OtBer. Macca nepmanranata kanus (KMnOa) pasHa 15,8 rpamm.)

10. Onun Monb Qropoyriepoaa pacuupsiercs oOpaTUMO W aauadaTHYEeCKH BJABOE IO
o0BeMy, ipu ATOM Temneparypa naaaet ot 298.15 no 248.44 K. Uemy paBHo 3HaueHue Cy?
11. Yaiinuk, comeprkamuii 1 Kr KUISIIEH BOJbI, HATPEBAIOT 10 TOJHOTO HCHAPEHUS IMPH

HopMaiabHOM paBieHuu. Omnpenenure A, Q, AU, AH mia sroro mpomecca. MomnpHas TemioTa
ucrapenus Bojibl 40.6 kJ[K/MOb.
12. Paccunraiite surtamenuio obpasoBanus N20s(r) mpu T = 298 K nHa ocHOBaHum
CJIEYIOIINX TaHHBIX:
2NO(T) + O2() = 2NO2(r), AH1° = -114.2 xJIx/MonB,
ANO2(r) + O2(r) = 2N20s(1), AH2° = -110.2 xJx/MO7B,
N2(T) + O2(r) = 2NO(r), AH3? = 182.6 Kk J[:x/MOb.
Otsert: 13.3k/>x/MOIIb.
13.

CH,0H CH,OH

+ HO

¢’ CH,OH
OH OH

caxaposa

CH,OH CH,0H

HO OH(a) (pHO CH,OH

OH OH

a-D-rmoxonupanosa B-D-dpyxrodypanoza
(a-D-rmoxosa) (B-D-gpyxrosa)

14. Onpenenure HHTANBIUIO oOpa3zoBanus aubopana BoHs(r) mpu T = 298 K wu3
CIICAYIOIINX JTaHHBIX:

B2He(r) + 302(r) = B203(18) + 3H20(r), AH1° = -2035.6 xJ[:%/MOB,
2B(TB) + 3/2 O2(r) = B203(1B), AH2° = -1273.5 xJ[/MOB,
Ha(t) + 1/2 Oa(r) = H20(r), AH3® = -241.8 x/I/Momb.

15. CranpaptHas sHTanmbnus oOpasoBaHus Al2O3m) npu 298 K paBha -1675 k/[x/Mons.
PaccuuTaiite cranmapTHyio sHTambnui0 oOpaszoBaHus Al2O3¢qm) mpu 800 K, ecnmu maHel MOJBHBIC
tertoemMkocTH (B JIx/(Monw K)):

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

Cp(Al203) = 114.56 + 12.89 10°°T - 34.31' 10°T 2.

16. Temmeparypa KumeHust kuaKoro Meranona pasaa 34.7 ° C npu masmennu 200 MM pT. CT. U
49.9 ° C mpu nanenun 400 Mm pr. cr. HaiiTu Temriepatypy KUICHHsS METaHOJA P HOPMaIbHOM
TaBIICHUH.



17. Jasnenus mapa uncteix CHClz u CCls ipu 25° C paBubl 26.54 u 15.27 xIla. ITonaras, uro
OHM 00pa3yIOT HJICATBHBINA PACTBOP, PACCUMTAThH JIABJICHHE Mapa U COCTaB (B MOJIBHBIX JIOJIAX) Tapa
HaJ pactBopoM, coctosuM u3 1 mosb CHCl3 u 1 monb CCla.

18. Hekoropoe Komu4ecTBO BemiecTBa, pactBopeHHoe B 100 r OeH30ia, TOHMKAET TOYKY €ro
3amep3anus Ha 1.28°C. To e KoIM4ecTBO BelnecTBa, pactBopeHHoe B 100 T BObI, OHMUKAET TOUKY
ce 3amep3anus Ha 1.395°C. BemiectBo mMeeT B OCH30JI€ HOPMAIBHYIO MOJSPHYIO MacCy, a B BOJC
MOJIHOCTBIO JIUCCOLMHUPOBaHO. Ha CKOJIBKO HOHOB BEIIECTBO TUCCOLIMHUPYET B BOJHOM pacTBope?
Kpunockomuueckne nocTostHabIe 1i1st OeH3071a ¥ BoAbI paBHbI 5.12 1 1.86 K kr MOJTB L.

19. Monsipuyio maccy JHMHAa ONPEIeNsioT MO MOBBIIICHUIO TemrepaTypbl kunenus. Jlunua
MOXXHO PacTBOPUTh B MeTaHOJe Wik B xiopodopme. Temmneparypa kurienus MeTanona 64.7°C,
Temnora ucnapenus 262.8 xam r 1. Temmneparypa kunenus xiaopodopma 61.5°C, Ternora ucnapeHus
59.0 xar r ' PaccumraiiTe >0yIHOCKONMYECKHE IIOCTOSHHBIE MeTaHOna M xiopodopma. Kakoii
pPaCTBOPUTEINIb JIYYIIE HCIIOIB30BaTh, YTOOBI OMPEICIUTh MOJSPHYIO MacCy C MaKCHMAalbHOM
ToyHOCTHIO? OTBET. XI0podhopm.

20. IIpum 1273 K u obmem naBnenun 30 atm B paBHOBecHOU cmecu COz(r) + C(tB) = 2CO(T)
conepxutcs 17% (mo o6bemy) CO2. Cxonbko npouentoB CO2 OyneTr conepkarbes B Ta3e Npu o01emM
nasienuu 20 atm? Otser 12,5%

21. TIpu 25°C A:G° (NH3) = —16.5 k]I Monb 1. Paccunrats ArG peakuun o6pazosanus NHs
pu napuuanbHbIX gaBiaeHusX N2, H2 u NHs, paBubix 3 atM, 1 atm 1 4 aTM cOOTBETCTBEHHO. B Kakyio
CTOPOHY peakius OyaeT UITH CaMOIIPOU3BOJIBHO MPH ITUX YCIOBUSAX?

22. Kak M3MCHHUTCS WHTCHCHBHOCTh PACCESHHOTO CBETA, €CIM ()PYKTOBBIH COK, SIBJISTFOIIUAKCS
JUCTIEPCHOM CHUCTEMOM, IOJIBEPTHYTh BO3JCHCTBHIO cBeTa IHMHON BOJH Al = 530 uM u A2 = 780 um?
Otser: [lpu yBenuuenuu JyuHbl najgarouiero csera ¢ 530 o 780 HM MHTEHCUBHOCTb PACCEIHHOTO
cBeTa cHUxkaercs B 4,69 paza

23. Ucnonw3yst ypaBHeHHE JIEHTMIOpa, BBIYHCIUTE aJCOPOIUIO BaJIEPUAHOBOW KHUCIIOTHI W
wiomaab So , MPUXOSAIIYIOCS Ha MOJIEKYIIY Ha TTOBEPXHOCTH pasjiesia BOJHBIM pacTBOpP - BO3AYX IpH
T = 350 K u konmentpammu C = 00,0001 kmonws/M3 , eciu W3BECTHBI KOHCTaHTHI YpaBHEHUS
Iumkosckoro : a=17,7+10"%; b=19,72.

Tema 2. XumMHu4eckass KHHETHKA M KaTaJIN3

6. Peakums BToporo mopsnka A + B —» P mpoBoauTcs B pacTBOpe € HadaIbHBIMU
koHIeHTpauusaMu [A]o = 0.050 monb/n u [B]o = 0.080 monb/n. YUepe3 1 4 koHIEHTpaIus BemecTBa A
ymenbiunachk A0 0.020 mons/n. PaccunTaiiTe KOHCTaHTY CKOPOCTH U MEPUOJBI MoJypacnana o0oux
BerectB (oTBeT K = 0.248 51/(Mosb X MuH). t 112 (A) = 42.8 muH; t 12 (B) = 123 muH.)

7. Kak BbIpaxkaeTcs CKOpPOCTh peakimu cuHTe3a ammmaka 1/2 N2 + 3/2 Ha = NHsz ugepes
KOHLIEHTpAaLlMU a30Ta U Bogopoza?

8. Kak m3meHuTCs CKOpocTh peaknuu cuHTe3a ammuaka 1/2 Nz + 3/2 Ha = NHa, ecniit ypaBHeHue
peakuuu 3anucathb B Buae N2 + 3Hz2 = 2NH3?

9. Yemy paBeH mopsok aiteMeHTapHbIX peaknuii: a) Cl + H2 = HCI + H; 6) 2NO + Clp =
2NOCI?

10. Kakue 13 nepeunciieHHbIX BETUYUH MOTYT IPUHUMATh, a) OTpULIaTeIbHbIE; 0) TpOOHBIE
3HAUEHUA: CKOPOCTb PEAKLIMU, MOPSAJOK PEaKLMU, MOJEKYJISIPHOCTh PEAKLUU, KOHCTaHTa CKOPOCTH,
CTeXHOMeTpudecKkuil koauunent?

11. 3aBUCHT JIM CKOPOCTb PEAKIIMH OT KOHLIEHTPALMH ITPOJYKTOB PEAKIUN?

12. Bo ckonpko pa3 yBenMUUTCS CKOPOCTh razodaszHoil sneMeHTapHoW peakuuu A = 2D
IIPYU YBEIMUYEHUH J1aBiieHus B 3 pasza?

13. Onpenenure MOPSAOK pPEAKIMH, €CIM KOHCTaHTa CKOPOCTH MMEET pa3MepHOCTh
n%/(moms? ¢).

14. KOHCTaHTa CKOPOCTH Ta30BOif peakiuy 2-ro mopsanka npu 25 °C pasna 10° 1/(Momp ¢).

Uemy paBHa O5Ta KOHCTAaHTA, €CIM KHHETHYECKOE YpPAaBHEHUE BBIPAXKEHO 4Yepe3 MaBJICHUE B
aTmocdepax?

15. Jlns ra3odasHoil peakuuu N-ro nopsiaka nA —B BeIpazure ckopocTb 0Opa3zoBaHus B uepes
CYMMapHO€ JaBJICHHUE.
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16. KoHcTaHTBI CKOpOCTH TpsiMOM W oOpaTHO# peakmuu paBHbl 2.2 u 3.8 n/(monp c¢). Ilo
KaKOMY U3 IIepEUMCIICHHBIX HHKE MEXaHU3MOB MOTYT IIPOTEeKaTh 3TH peakuuu: a) A+ B =D;6) A + B
=2D;B)A=B+D;r)2A=B.

17. Peakuus paznoxenuss 2HI —#Hz + |2 mmeer 2-ii mopsok ¢ KOHCTaHTO#H ckopoctd K =
5.95 107 1/(Moxb ). BeluncianTe cKopocTh peaKiiuy IpH JaBiaeHnn 1 atm u Temmeparype 600 K.

Tema 3. DaexkTpoxumus

6. PaccunTarh yIeabHYIO 3JICKTPONPOBOAHOCTh abCOMOTHO uncToi Bojabl mpu 25°C. MouHOE
npousBeaenne Bopl mpu 25°C pasro 1.00° 1074,

7. YnenbHas SJIEKTPONPOBOAHOCTh OeckoHeuHO paszbaBieHHbIX pacTBopoB KCl, KNO3 u
AgNOs mpu 25°C pasHa cooTBerctBeHHO 149.9, 145.0 u 133.4 Cm' M* monb™. Kakopa ymenbHas
AJIEKTPOIIPOBOIHOCTH OECKOHEYHO pa3zbasiieHHoro pacteopa AgCl mpu 25°C?

8. YnenbHas 37MEKTPONPOBOJHOCTh OSCKOHEYHO pa30aBIIEHHBIX PACTBOPOB COJISTHOM KHCIIOTHI,
XJIOpH/Ia HATPHSA U aneraTta HaTpus pu 25°C paBHa cooTBeTcTBeHHO 425.0. 128.1 1 91.0 CM'M? ‘MOIB™
!, KaxoBa yzenbHas 31eKTpONPOBOIHOCTh GECKOHEUHO pa30aBIEHHOrO PacTBOPA YKCYCHOM KMCIOTHI
pu 25°C?

9. VaenbHas 3JeKTPOIIPOBOAHOCTE 4% BoaHOTO pactBopa H2SO4 mpu 18°C pasna 0.168 Cm' cm”
' IITOTHOCTH pacTBOpa - 1.026 rem™. PaccunTarh SKBHBANEHTHYIO 3IEKTPONPOBOIHOCTD PACTBOPA.

10. VY nenbHast 3IEKTPOIPOBOAHOCTH HackieHHOro pactBopa AgCl B Boge npu 25°C paBHa
2.2810* Cwm ! a ynenwpHas snexrponpoBoaHocTs Boasl 1.16:10% Cvrmt. PaccunraTs pacTBOpHMOCTS
AgCl B Bozie mpu 25°C B Monb' 17,

11. Kakyro 105110 0011ero Toka nepenocut nod Li* B BogsoM pactBope LiBr pu 25°C?

12. Paccuurats uncno mepenoca H* B pactsope HCI ¢ xonnenrpanueii 1:10° moms 1.
KakoBo Oyzer uncio nepenoca H', eciu k aTomy pactBopy n106aButh NaCl, uToObI €10 KOHIIEHTpALU
65112 paBHa 1.0 Mons 171?
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13. Paccuurarts CKOpoOCTh IBUXKeHHMs HOHAa Rb' B BomHOM pactBope mnpu 25°C, ecinu
pa3HOCTh MOTEHIMANOB 35 B nmpuiioskeHa K 31eKTpoaaM, Haxoadimumces Ha pacctosHuu 0.8 cm apyr ot
Apyra.

14. PaccuuTath CKOpOCTh ABMKeHHMs HMOoHa Na® B BomHoMm pactBope mpu 25°C, eciu

pasHocTh noTeHuuanoB 10 B mpuioxeHa K 3eKTpoaaM, HAXOASIIUMCS Ha PacCTOSHUM 1 cM ApyT OT
npyra. CKoJIbKO BPEMEHHU MOHAJA00UTCSI MOHY, YTOOBI MPOUTH PACCTOSIHME OT OJHOIrO 3JIEKTpoJa J0
apyroro?

15. YnenpHas 3MeKTPONPOBOIHOCTH BogHOro pactBopa K paHa 89.00 Cm' Mt a pactopa KCl
TOi e KOHIEHTpauH - 186.53 Cm ML, Y ienpHas 51eKTponpoBogHOCTL PacTBOPA, COAEPIKAIIEro 00e
comu, paBHa 98.45 Cv M. Paccuntars gomo KCI B pacTBope. (oTBeT)

16. YaenbHas 3MEKTPONPOBOAHOCTH BOTHOTO PacTBOpa CHIILHOTO AuiekTponuTa npu 25°C paBHa
109.9 Cm cm? monp! mpm kommentpammm 6.2:10° moms n! um 106.1 Cm cM® ‘mMoms! mpm
xornenTpanuu 1.5102 momyt. Kakosa yaenpHast 571eKTpONpOBOAHOCTh PAcTBOPA MPH GECKOHEUHOM
paz0aBiieHun?

17. Paccuurarh paaunyc nona N(CHz)s" mo 3akony CToKca U3 €ro npezenbHOM MOJBUKHOCTH B
BogHOM pactBope mpu 25°C. Bsskocts Boas! mpu 25°C pasra 8.91? 10 ITa' c. OneHuTh NpeaenbHyo
MOJIBUKHOCTbB 3TOT'0 MOHA B TIMIEpUHE, BA3ZKOCTh KoToporo paBHa 1.49 Ilac.

Tema 4. KosnonaHble cHCTEMBI, IOJYYCHHE, ONTHYECKHE M MOJEKY/JISPHO-KHHETHYECKHUE
CBOIICTBA

6. Onpenenure BeNUYMHY YJEIbHOW IMOBEPXHOCTU CYCHEH3UMHM KaoiHMHA (IJIOTHOCTh paBHA
2,5-10° kr/m3), ecnmu mapooOpa3HBE YACTHIBI CYCIIEH3HH HMMEIOT jucrepcHocTs 2-106 m L.
CycreH3HIo cunTaiiTe MOHOMCIIEpCHOi. OTBET faiiTe B ML U B MZ/KT.

7. 30116 PTYTH COCTOHUT M3 MAPUKOB pamuycoM 3-107" M. UeMy paBHa cyMMapHasi MOBEPXHOCTh
qacTuIl 3071, o6pasyromuxcs u3 300 r prytu? InoTHOCTS pTYTH paBHa 13,56-10° kr/M3

8. Ilpy W3roTOBJICHWH OMYJBCHH Maclia B BOJE JHAMETp Kalelb TpH MalluHHOM
nepememnBaHuu coctasisier4-10—-6 M, a npu pyuyHoM B36anteiBanuu 2-10—5 M. Haiinure, Bo ckosbko
pa3 ynenbHasl II0Ia b TOBEPXHOCTH 3MYJIbCUU Maciia IPU MAIIMHHOM MepEMEIINBAHUN OOJIbIIIE, YeM

TIpH py4HOM B36anThiBanuu. [IoTHOCTH Macia pasHa 0,8-10° kr/m3.



9. PaccuwmraiiTe cpeHHIA AMAMETP YaCTHI] CHUITMKAreys, €CJIM ero yaelbHas MOBEPXHOCTh paBHA
8,3-103 M?/KT, a MIIOTHOCTh p = 2200 kr/m3.

10. KaxoBa 00I1ast TIOBEPXHOCTb 5 KT yIJIsl, €CJIM CPelHMI paauyc yacTuil paeH 2,4-107°
M? [ImoTHOCTB yriisa coctaBisier 1800 kr/m3.
11. PaccuuTaiite ynenbHyr0 00beMHYIO U YICTBHYIO MacCOBYIO MOBEPXHOCTD 5 T IMYJIbCUU

OenH3zona B Boje aucnepcHoctbio D = 2 mxm—1mipu Temnieparype 313 K. [ImoTHOCTH O€H301a TpH 3TOM
temneparype pasHa 0,858 r/cm3.

12. Onpenenure paauyCc 4YacTHUIl THUAPO30JSL 30JI0Ta, €CIM IMOCHIe YCTAHOBJICHHS
1 Py3nOHHO-CEMMEHTAIIMOHHOTO paBHOBecus mpu 293 K Ha Bbicore h = 8,56 cM KOHLIEHTpaIus
4acTHI] U3MEHsETCs B € pa3. [LmotHoCTh 30510Ta p = 19,3 T/CcM3, II0THOCTB BOJBI po = 1,0 T/cM3.

13. Paccunraiite u cpaBHHTE BpeMs OCEIAHWsI YACTHUI] B TPABUTAIIIOHHOM H IEHTPOOESIKHOM
MOJIAX MPH CIEAYIOMIMX YCIOBUAX: paguyc yacTull r = 10—7 M; MIOTHOCTh TUCHEPCUOHHOU (a3bl p =
3-103 kr/m3; mnotHOCTh mucnepcuonHon cpeabl p0 =1-103 kr/m3; Baszkocts 1 =1-10-3 Ila-c; BeIcOTa
ocenanus H = 0,1 m; nenrpodexnoe yckopenue m2h = 200g.

14. Paccunraiite pammyc uactuny 3omst AgCl B Bome, ecmu BpeMs MX OCENaHUs B
neHtpudyre cocraBwio 10 MUH TpH CIEAYIOIMX YCIOBHUSAX: MCXOAHBIA ypoBeHb hl = 0,09 wm;
KoHeuHbId ypoBeHb h2 = 0,14 M; mmoTtHOCTh nucnepcHod ¢asel p = 5,6-103 kr/m3; mIoTHOCTH
nucnepcuonnoit cpenasl p0 =1-103 kr/m3; yactora Bpamenus neHtpudyru n = 1000 06/mMuH; BA3KOCTH
n =1.10-3 Ia-c.

15. Omnpegnenute BBICOTY, Ha KOTOPOH MOCIIE yCTaHOBICHUS (P (PYy3nMOHHO-CETMMEHTAIIHOHHOTO
paBHOBECHs] KOHIIGHTpalus dacTull Tuapo3ons SiO2 ymeHpmmtcs BaBoe. YacTuubl 304
chepuueckne, mucnepcHocTs dacTui: a) 0,2 mm Y 6) 0,1 mm Y B) 0,01 am . ITnotHOCTHSIO2 2,7
r/cMm3, TIOoTHOCTH BoAbI 1 1/cM3, Temmepatypa 298 K.

16. Hdns rtugposonst A1203 paccumraiite BBICOTY, Ha KOTOpPOW KOHIEHTpAIMs YacTHIL
yMmeHblaeTcs B 2,7 paza. @opma yacTtull cepudeckas, yAelbHas MOBEPXHOCTb AUCHEPCHOU (ha3bl
ruapozons: a) 109 m—1;0) 0,5-109 m—1; B) 108 m—1. IlnotHocts A1203 4 r/cM3, MIOTHOCTH
JTUCTIepCUOHHOM cpenbl 1 r/ecm3, Temmepatypa 293 K.

17. Yactuupl Oentonuta aucrnepcHocThio D = 0,8 MKM ~ ocemalOoT B BOAHOW Cpele TMOJ
neiictBueM cuibl Tshkectd. Ompenenute Bpems ocemanusi tl Ha paccrosaue h = 0,1 M, ecim
IIOTHOCTH GeHToHuTa p = 2,1 T/cM3, mmotHOCT cpemsl PO = 1,1 T/cM3, BA3KOCTH cpemsl M| == 2:107°
[Ta-c.
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18. Bo ckompko pa3 ObICTpee OCAIYT YaCTUIBI HAa TO YK€ PACCTOSIHHE B IIEHTPOOEKHOM IIOJIE,
€CIIM HayallbHOE pacCTOsiHHE OT ocH BpaieHus ho= 0,15 M, a ckopocTh BpamieHus: neHTpudyru m =
600 06/c?

19. Ompenenute pajaryc YacTHUI] THAPO3OJIS 30JI0TA, SCIIH MOCIE YCTAaHOBICHUS AU(Y3NOHHO-
ceAuMeHTaMoOHHOro paBHoBecusi mpu 293 K Ha BbicorTe H = 8,56 cM KOHUEHTpaiusi 4acTHI]
u3MeHsiercs B € pas. [ImotHocts 3010ta p = 19,3 r/cM°, TUTOTHOCTD BOJIBI po=1,0 r/em®

Tema 5. IloBepxHocTHBIE siBJIeHus U aacopouus. Konnonausie ITAB.
4. Tlokaxxute, 4TO ajacopOLUsi MeTaHa Ha CIOJE MOJYMHSETCS ypaBHeHMIO JleHrmiopa, u
HalauTe rpadUuecKy KOHCTAHThI 3TOT0 YPaBHEHMSI 110 CIIEAYIOLIUM JTaHHBIM:

Jasnenwue, P-10-5, T1a 19,2 15,2 1,6 1,2 0,4
AncopObupoBaHHOEKOIUYECTBO, | 65,0 59,9 11,7 11,2 4.0
MM /em?

5. IMokaxwurte, uTo aacopOLMs aproHa Ha CTEKJe MOJYMHAETCS ypaBHEHHUIO JleHrmiopa, u
HaiiiuTe rpaduyecky KOHCTAHTBI 3TOT0 YPaBHEHHMS MO CIEIYIOUIUM JaHHBIM

Tasnenwue, P-10~°, ITa 73,0 37,3 19,6 10,6 5,7 2,2 1,0
AncopbupoBaHHOEKOIUYECTBO, | 9,4 7,5 6,3 4,3 2,56 1,2 0,4
MM /em?




6. Ilokaxwure, yTO azCcOpOLMA OKHCH YIJIepoja Ha KOKOCOBOM YIJIETIOAYHMHSIETCS YPABHEHUIO
@peitHMxa, 1 HAWIUTE Tpa@UUECKH KOHCTAHThI TOT0 YPaBHEHUS 10 CIEAYIOIIUM JaHHBIM:

JlaByienue, cM pT. CT 10,1 18,8 32 43 54 67
AicopOMpPOBaHHOCKOJIMYECTBO, | 8,54 13,1 18,2 21 23,8 26,3
cM3/T

Tema 6. JnekTpHUecKHe CBOMCTBA, YCTOHYMBOCTH H KOATYJISIIUA KOJJIOUIHBIX CHCTEM

6. Paccuuraiite E-MOTEHIMAT YACTHI] MTOJIUCTUPOIBHOIO JIATEKCa: CMEIIEHNE [IBETHON TPaHMIIbI
30ms 1pH snekTpodopese cocrasnser 2,5-102 m 3a Bpems 1=60 muH. Hanpsokenue, NpUIoKeHHOE K
KoHIlaM oayekTponoB, E=115B. Paccrosame wmexay osnekrpogamu [1=0,55 wm. Jludnekrpudeckas
IIPOHMIIAeMOCTh cpefbl paBHa 81. Bsaskocts cpenpl | = 1.107° Tla-c. DnekTpuueckas noctosiHHAs €0 =
8,85:10™2 ®/m

7. PaccunTaiTedNeKTPOKMHETHYECKUUITOTEHIIMATHATPAHUTIEKEPaMUIeCKU N (M TP-
BomublipacTBOpKCl, ecnmu 1mpw  mpoTeKkaHWW  pacTBopa Mox  JaBieHnemM p = 3,1
104ITanotenuuanteueHusacoctasun U= 1,2-10 -2 B.

8. CroiicTBa nucniepcuoHHOM cpenbl npu 298,2 K: ynenwpHas snexkrponpoBogHocTth y= 0,141
Cm-mt. KonnenTpamus BogHoro pactBopa KCI cocrapnser 0,01 M, Ba3kocTh pacTBopa 1| = 8,94-107
[Ta-c, mponuraemocts € = 78,5

9. DNEKTPOKUHETHYCCKUN TTOTeHITaN JacTul] ruapo3oiis 50 mMB. Ipunoxennas Baemnss 21C
240 B, paccrosinue Mexay diekrpogamu 40 cM; BEBIYUCTUTD JIEKTPOPOPETUIECKYIO CKOPOCTh YaCTHIL
30mi, ecnmu GopMa HMX IHWIMHApHueckas. Bsskocts Boael n=1-10" Tla-c, mudnekTpuyecKas
IIPOHUIIAEMOCTD cpeibl 81.

10. DNEKTPOKUHETUYECKUH MOTeHIMAaN yacTull ruapo3ois 50 MB. IlpunoskenHas BHEIIHAS
S/1C 240 B, paccrosinne mexnay aiektpoaaMu 40 cM; BBIYMCTUTH 3JIEKTPO(POPETUUECKYIO CKOPOCTh
YacTuIl 30715, ecnu Gopma ux muiuHApudeckas. Baskocts Boabl =1 10 -3 Ila-c, aqusnekTpuyueckas
IIPOHUIIAEMOCTD cpeJibl S1.

11. BbraucnuTs 31eKTpoopeTHIEeCcKyI0 CKOPOCTh YaCTHIL 307151 TPEXCEPHUCTOTO MBIIIbIKA,
ecnu E-MOTEeHIMAN YacTull paBeH 89,5 MB, pasHocTh nmoTeHnmanioB mMexay anekrponamu 240B, pac-
crossuue 20cm, Bsizkocth 0,001 Ila.c, nudnekTpuyeckas mnpoHumaemMocts 81. dopma wyactuil
HUAJTUHIpUYECKas

Tema 7. PacTBopbl BbBICOKO MOJIeKYJIsIpHbIX coennHeHuii (BMC). Peosiornueckue cBoiicTBa
pactBopoB BMC u KOJUIOMAHBIX CHCTEM

6. [Ipy wu3MepeHHH BS3KOCTH pACTBOPOB TMOJHMEpa B TETPaxJIOpMETaHE C TMOMOIIBIO
KanuJUIIPHOTO BUCKO3UMETPA MOJTYUEHBI CIEIYIOIINE TaHHBIE:

Konuenrpanus, 0 1,7 2,12 2,52 2,95 3,4
r/am®

Bpewms ucteuenus | 97,6 115,1 120,2 1245 129,9 134,9
pacTBopa, ¢

K =1,810" a= 1. PaccuntaTs MONEKYIAPHYIO MaccCy MOIMMEpA.

7. Bpewms ucteuenus u3 uckozumerpa s 0,8%-Horo pactBopa nonumepa (CsHsCl-)n paBro 53
C, a BpeMs ucredeHus pactBoputens 40 c. BoruuciuTe OTHOCUTENBHYIO, YACIbHYIO U IPUBEIECHHYIO
BSA3KOCTH pacTBOpa MOJIUMeEpa.

8. XapaxkrepucTrueckas BI3KOCTh BOJHOTO pacTBOpa MOJIMBHHMIOBOTO crimpTta mpu S0°C paBHa
1,11:10° M*/Mos1b. BhIumCIUTE CPENHION MONEKYIApHYI0 Maccy monumepa (K = 6,0410° mons/m®; o
=0,67).

9. XapakrepucTrueckas BS3KOCTh pacTBOpa MOJUBHHMIIameraTa B amerone npu 50°C paBHa
1,7510° m*/mo1b. BhIuucauTe cpemHIon MONeKyIsapHyio Maccy nomumepa (K = 2,87-10° mons/m3; o
=0,67).




10. XapakTepucTHYecKasi BS3KOCTh pPAacTBOpa IEJUTIOJIO3BI B PacTBOpPE THAPOKCHIA
terpaamuamenu (11) npu 25°C paBna 6,9-10° M3/Monb. BeIUMCINTE CPEHIO MONEKYISPHYIO MAcCy
nomamepa (K = 2,29-10° mons/m®; o = 0,81).

11. XapakTepucTU4eckass BS3KOCTh pacTBOpa aleTHIILEIUTION03bl B areroHe mpu 25°C
paBa 1,410° wm3/mons. Belumciure cpemHIord MoJeKyIspHYI0 Maccy momumepa (K = 4,310°
moms/M; oL = 0,82).

12. XapakTepucTHUecKas BA3KOCTh pacTBOpa MOJUCTHpONA B Todyone paHa 2,4410° m3/monb.
BEIYHCINTE CPEHIO MOJIEKyIsIpHYIo Maccy noiumepa (K = 1,61:10° mons/M3; o = 0,7).

Iloka3aTeiu U KpUTEPUH OLIEHMBAHUSA MJIAHUPYEMBbIX Pe3yJIbTATOB OCBOEHHMSI KOMIIETEHIIUI U
pe3yJbTaTOB 00y4eHHs1, IKAJIA OlleHUBAHUS
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OMOJIOTHYECKHUX
METOOB IS
UHCTPYMEHTAIIbHOMI
OLICHKH
MoKa3artejaen
KauecTna 1
0e30macHOCTH
TPOIYKIHH

VYmeer Ha 6a30BOM
YPOBHE, C
OIIMOKAMH:
TIPOBOJIUTH
CTaHIapTHEIC
HUCITBITAHUM T10
OTIPEICIICHUIO
MoKa3arejien
¢busmko-
MEXaHUYECKUX U
¢busmko-
XAMHYECKUX
CBOICTB
HCTIOJB3YEMOr0
CBIPBS,

oy abpuKaToB 1
TOTOBOH
MPOAYKIIHH
NUTAHUS

bazoBoiit

MeHee
50
0aioB

«HEYIIOBJICTBOPHUTEIBHOY/
«HE 324TEHO»

OIIK-2. Criocoben
l'lpI/IMeH}ITI)
OCHOBHBIE 3aKOHBI
1 METObI
HCCJICIOBAaHMI

OIIK-2.2.
IIpumensier
OCHOBHBIE (hU3UKO-
XUMHYECKHE U
XIMHYECKHE

He 3naer Ha
0a30BOM ypOBHE:
OCHOBBI
(u3nIecKux,
XUMHNYCCKUX,

Komnerenmun
HE
chopMHupOBaHBI




€CTECTBEHHBIX HAYK

JUTSL pEIICHUSI 3a/1a4

npoQeCcCUHOHANTBEHON
JeATENEHOCTH

METO/IbI aHAIIN3a
JUIsl pa3padoTKHy,
HCCIIEIOBAaHUH U
AKCIIEPTHU3BI
TIPOAYKIINHI
00IIIECTBEHHOTO
MMATaHUA 1
HCTIOJIB3YEeMOT0
CBIPBS

¢dusmKo-
XAMHUYECKUX U
OUOIOTHYECKUX
METOIOB IS
HHCTPYMEHTAIBHOMN
OILIEHKHU
noka3aTeaeh
KayecTBa U
06e30MacHOCTH
MPOAYKIIUH

He ymeer Ha
0a30BOM ypOBHE:
MIPOBOJIUTH
CTaHIapTHEIC
HCITBITAaHHH T10
OTIpENIeIICHUIO
noka3aTeaeh
¢uznKo-
MEXaHWYECKUX U
¢uznKo-
XUMHUYCCKUX
CBOMCTB
HCTIOJIE3YEMOTO
CBIPb4,

oy pabpuKaToB u
TOTOBOH
TIPOAYKIINH
NUTaHUS




