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PykoBomutenb moapasaencHus K.¢.M.H., Ao1eHT [tortep JI.A.



1. HEJIX OCBOEHUA

1.1

IMpn m3ydennn aucnuiutiesl " Kommonanast Xumus " paccMaTpUBAIOTCS OCHOBHI (PU3MKO-XUMHUYECKHX ITPOIIECCOB,
IIPOTEKAIOLIUX B CUCTEMAX C BBICOKOPA3BUTOI Mexkda3HoM rpaHuLel pazaena. CoBpeMeHHbIE TEXHONOTHH MOTydeH s
MHOTUX MaTEpPHaOB, B TOM YHCIIE€ OTHEYOPHBIX M3JEIUNA U YIIepOIUCThIX MAaTEPUATIOB, CBS3aHbI B IEPBYIO OYEPEb C
IIporeccaMH, HAYIIMMH Ha TPaHUIIAX pasjena a3 B TaKuX cucreMax. [109ToMy OCHOBHas meNb Kypca CBOAUTCS K TOMY,
9TOOBI, OCHOBBIBASICH HA CBOMCTBAX MCXOMHBIX BEIIECTB, IPOTHO3UPOBATH BPEMEHHOH X0 IMPOIECCOB B MOJOOHBIX
cUCTeMax, a TaKxKe MPEeIBUAETh HX KOHEUHBII pe3ynbTaT. OTO MO3BOIHT pellaTh MIaBHYIO 3a/1a4y JIF0OO0H TEXHOIOTHHU —
Hay4UThCs [10Jy4aTh KOHEUHYIO IPOAYKIHIO C 3apaHee 3aJJaHHbIMU CBOICTBaMU ¢ MUHUMAJIbHBIMU MaTEPHAIbHBIMU U
BPEMEHHBIMHU 3aTPaTaMHU.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI

Baoxk OIT: b1.B

2.1 TpeboBanus K npe)IBali)nTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:
2.1.1 Be3omacHOCTh KU3BHENEATEILHOCTH
2.2 Jucunnimabl (MOIY/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTByOLIee:
2.2.1 | Xumuyeckas TEXHOJIOIUsS TOILUIUBA U YIIIEPOJHBIX MaTEpUAIOB
2.2.2 | OKOHOMHKA
2.2.3 | lononHATENbHBIE TTIaBBI PU3NIECCKON XUMUH
2.2.4 | KypcoBas Hay4HO-HCCIIEIOBATENbCKAs paboTa
2.2.5 |IoaroroBka K Impomemype 3amIiThl M 3alINTa BRITYCKHON KBaTH()UKAIIMOHHOH PaboTHI
3. PE3YJIbTATBI OBYYEHUS TIO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMHT
4. CTPYKTYPA U COAEP)KAHUE
Kon Haumenopanue pa3nenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | Ilpumedanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcsl padoTsI
Paspgen 1. Oomas
XapaKTepUCTHKA
AUCHUTLTHHBI
1.1 MecTo BEICOKOUCTIEPCHBIX 5 1 JI1.1J11.2
CHCTEM U MaTepUasoB B JI1.3J12.1
oOuelt cucteme J2.2J12.3
COBPEMEHHBIX MaTepHUaIoB B 0102233
MPOMBIIIIJIEHHOCTH, IPUPOJIE,
obITy /Jlex/
1.2 MecTo BBICOKOAMCIIEPCHBIX 5 2 JI1.1J12.1
CHCTEM U MaTepHaJIOB B J12.2
o01meit cucreme 313233
COBpPEMEHHBIX MaTepHajIoB B
MIPOMBIIIJIEHHOCTH, IPUPOJE,
osrry /IIp/
1.3 TexHnka 0e30macHOM paboTHI 5 2 J1.2
B T1abopaTopuu HU3NIECKOM JI1.3J12.1
M KOJUTOUTHOW XWMHUH, JI2.2 J12.3
3HaKOMCTBO ¢ 000pyIOBaHHE 0102233
u npubopamu /J1a6/
1.4 Knaccugukanus mo 5 2 JIT.1J11.2
arperaTHOMy COCTOSIHHUIO, TIO JI1.3J12.3
pasMepam 4acTHil 213253
JUCTIEPCHOM (ha3bl, IO
WHTEHCUBHOCTHU

B3aMMOJECUCTBUS JUCTIEPCHOU
Cpenbl ¥ qUcIepcHOi (asbl.
Croco0bI MOTyYeHNUS
JIUCTIEPCHBIX
cucrem.Kitaccnouxanus
JTUCTIEPCHBIX cucTeM. /JIex/




1.5 Knaccudukanus mo JI1.1 J11.2
arperaTHOMy COCTOSIHHUIO, TIO JI1.3J12.1
pa3MepaM 4acTuLl JI2.2J12.4
JUCIIEPCHON (ha3bl, IO 313233
WHTECHCUBHOCTH
B3aMMOZEUCTBUA JUCIIEPCHON
Cpelbl B JUCTIEPCHOHN (asbl.

Croco0bI MOTyYeHUs
JICIICPCHBIX
cucrem.Kiraccnouxamms
JUcTiepcHBIX cucteM. /IIp/

1.6 3Ha4yeHue HAyKu O JIL.1J11.2
JIUCTIEPCHOM COCTOSIHUU JI1.3J12.3
BElIECTBA /I XUMHUYECKOMN 213253
TEXHOJIOTHH, TIPOU3BOJICTBO
OTHEYIIOPOB, IepepadboTKu
YIIIEPOIHUCTHIX
Mmarepuaios /Cp/

Paznea 2. Tepmonnnamuka
TMOBEPXHOCTHBIX SIBJIEHUM

2.1 JIBa BaskKHEHMIIIHNX criocoba JI1.1 J11.2
ONKCAHUS TOBEPXHOCTHOTO JI1.3J12.1
cios. Tepmonunamuka J2.2
MOBEPXHOCTHOTO CIIOS. 2103233
IToBepxHOCTHAS SHEPTHS,

MOBEPXHOCTHOE HATSDKEHHE,
METO/IBI €r0 OMpeIeICHUs,
MexdazHoe

HarshkeHue. /JIex/

2.2 Pacuer ocHOBHBIX JI1.1J11.2
XapaKTEpUCTUK JI1.3712.4
MOBepXHOCTHOTO cios /IIp/ 013233

2.3 OCHOBHBIE COOTHOIIEHUS JIL.1JI1.2
rpolecca cMaynBaHus, JI1.3J12.1
KOTe3usl, a[ire3usi, pacueT J2.2
aAre3uy Mo KpacBoMy yriry 213233
CMa4yMBaHHS M BETMYHHAM
MOBEPXHOCTHOTO HATSHKCHUSL.
®dnoTanysi, NpueMbl
YIIPABIICHHUS MIPOLIECCOM
¢orarmu. [ToBepxHOCTHO-
aKTUBHBIE BEIIECTBA, UX
3HAa4YEHUs B TEXHOJOTHH, B
ObITY, B Tipupoe. /Jlex/

2.4 CMmauuBaHUs, KOTe3usl, JI1.1 J11.2
anres3us. Y paBHEHHE JI1.3J12.4
I'm66ca /Mlp/ 213233

2.5 CamocTosTensHOe U3yUeHUE JI1.1J11.2
yueOHOro Marepuana B LMS JI1.3J12.2
Canvas: [loBepxHOCTHas 123
SHEPIHs, IOBEPXHOCTHOE 313233
HATSDKEHHE, METO/IbI €T0
oIpezeNeHus, MexK(pa3Hoe
HaTsprerue /Cp/

2.6 CennMeHTaIImOHHO- JI1.2J12.1
G Py3MOHHOE paBHOBECHE. J2.3J12.4
Ocwmoc. /J1ad/ 313233

2.7 Kanunnsipusie siBnenus. JI1.3J12.2
Metos! oLIeHKH 2.3
MOBEPXHOCTHOM 3HEPTUu 213233

TBepabIX Ten. /J1ab/

Paznen 3. AxcopOunonnbie
N KaNmWJIIPHbIC AIBJICHUSA




3.1 Omnpenenenue aacopOLUU KaK JI1.1 J11.2
MMOBEPXHOCTHOTO SIBJICHHUSI. JI1.3J12.1
duznyeckas ¥ XUMHYECKast JI2.3J12.4
azcopOIHs, UX MPU3HAKH. D152 53
Teopust MOHOMONEKYIIAPHOU
ancopbrmu Jlenrmiopa,

H30TepMa aJICOPOITHU
Jlenrmropa, BbIBOJI, aHANIN3,
NpUMEHCHHUE. Y paBHCHUE
BOT, ananu3 u npumMeHeHue
ypaBHeHus. /Jlex/
32 Uzotepmel ancopoimm /Tlp/ JIL.1J11.2
Jq1.3
313233

33 MounexynsipHbie JIT.1JI1.2
B3aUMOJICUCTBUSI U OCOOBIE JI1.3J12.1
CBOICTBA MOBEPXHOCTH J2.2J12.4
paszaena ¢as. /J1a6/ 212233

34 CamocTosATenbHOE U3yUeHUE JIT.1JI1.2
yueOHOTrO Marepuana B LMS JI1.3J12.1
Canvas: Ancopbuus Ha 215253
TBEPIOH TTOBEPXHOCTH.

VYpasuenue ['enpu /Cp/

3.5 CamocToATenbHOE U3yYeHUE JIT.1J11.2
yde6Horo matepuana 8 LMS JI1.3J12.1
Canvas: Jluddysus B J2.2J12.4
YIBTPaMUKPOr€TEPOreHHbIX 0102233
CHCTEMaXx, ee CBS3b C
OpOYHOBCKHUM JBHXKEHUEM.
3akonsl Audy3un.

Ypasuenue DinmreiHa /Cp/

3.6 Kanunnspras xonnexcanus. JIT.1JI1.2
AncopOruust: a) JI11.3J12.2
HEDJICKTPOJIMTOB; 0) HOHOB. 2.4
IMpuanum I1.A. Pebunnepa, 0102233
€ro NIpUMEHEHUE. Y paBHEHUE
Jlamnaca /Jlex/

3.7 Kanunnsipaas koHneHcarus. JIT.1JI1.2
VYpasuenue Jlammaca /TIp/ JI1.3712.1

J2.212.4
213233
Pa3nen 4.
DJIeKTPOKMHETHYECKH e
sIBJICHUSI

4.1 MexaHu3MBI 00pa30BaHUs U JIT.1J11.2
CTpPOEHHUE TBOMHOTO JI1.3J12.1
AJIEKTPUYECKOTO CIIOS; J12.2
JIEKTPOKUHETUUECKUE 012233
sIBJICHHS. [[3eTa-moTeHIual.

Dnektpodopes,
AIIEKTPOOCMOC, TTOTEHIIHAI
TEYEHHsI, TOTSHIIAI
ocenanws. [Ipaktiueckoe
HCTIONIb30BaHNE
ANEKTPOKUHETUIECKUX
SIBIICHUH. 0Opa3oBaHue U
ctpoenue mutiemt. /Jlex/

4.2 Dnektpodopes, JIL.1J11.2
3JIEKTPOOCMOC, A3eTa - JI1.3J12.4
notenmman /T1p/ 213233

Pa3znea 5. YceroiiunBocTh H
KOATYJISAIUSA JUCTIEPCHBIX
CHCTEM




5.1 CB0OOOIHOTUCTIEPCHBIE 2 JI1.1 J11.2
CHCTEMBI, OCHOBHBIE JI1.3J12.1
xapakTepucTuku. Juddyns 2.2
B YIBTPAMHUKPOT€TEePOr €HHBIX 313233
cHCTeMaX, ee CBs3b C
OpOYHOBCKHM JIBHIKCHUCM.

CenumeHTarms,
CeIMMEHTAIIMOHHBIN aHATU3.
DJIEeKTPOIUTHAS KOAT YIS,
KuneTnka xoaryisimm;
ObICTpast ¥ MeIJICHHAS
koarymsuus. Crabunuzanus
KOJIJIOWAHBIX cucTeM. /JIek/

5.2 CenuMeHTaIys, 2 JI1.1J11.2
CeMMEHTAIlMOHHBIN aHaJIH3. JI1.3J12.2
DNEeKTPOIUTHAS 2.4
koaryssinus /TIp/ 2132233

53 CtpoeHue 1 CBOHCTBA 2 JI1.2J12.1
MIOBEPXHOCTHBIX CJIOEB HA 2.4
rpaHuIie paszgena ¢as 013233
"Xunxocts — I'a3". /J1ab/

5.4 CoBpeMeHHasi MOJIEIb 4 JI1.2
cTpoeHust Muteutbl /J1ab/ 212233

5.5 CamocToATenbHOE U3yYeHUE 4 JIT.1J11.2
yde6Horo matepuana 8 LMS JI1.3J12.1
Canvas: CBeropaccesiHie — 2.4
OCHOBHOM ONITHYECKHIA 2132053
MPU3HAK KOJUTOUIHBIX
cucteM. 3aKOHOMEPHOCTH
CBETOpaccesHUs. Y paBHCHHUE
Penes, ero amamu3s. OnTu-
€CKHE CBOMCTBA KOJUTOMAHBIX
pactBopoB. /Cp/

Pa3gen 6. Cucremsl ¢
JKMIKOI M ra3000pa3Hoii
AUCTIEPCHOHHOII cpenoii

6.1 [lens1, momydeHue u 2 JIL.1J11.2
paspylieHue TeH. JI1.3J12.1
[TenooGpa3oBarenu u 2.4
neroracutenn. OCHOBBI 212233
TEOPUH JCHCTBUS
MeHOTacuTeNei u
MeHOOOpa3zoBaTeei.

CBoiicTBa aspo3oneil.
Adpo30IIb B IPUPOJIE, B
MPOMBIIIJICHHOCTH, OBITY.
Pa3pymenue asposonei.
KommonaHo-xumMudeckue
OCHOBBI OXpaHbI MPUPOTHON
cpensl. /Jlex/

6.2 CycneH3uu, YMyJIbCUH, TIEHBI, 2 JI1.1J11.2
aspo3zoiu /I1p/ J1.3

313233

6.3 AICOpOIIMOHHEIC SBJICHUS B 2 JI1.2712.1
KOJUIOMIHBIX J12.2 J12.4
cucremax. /JIa6/ 213253

6.4 CaMocCTOATEIbHOE U3yIEHHE 4 JIL.1JI1.2
yueOHOro Marepuana B LMS JI1.3J12.1
Canvas: 3azaun peoJIOTHH. JI2.2J12.3
Bsi3kocTh 212233
HECTPYKTYPHPOBAHHBIX
KUJKOCTEH. YpaBHEHHE
HerotoHna, ypaBHeHUE
OiiHmreiina, ux ananus. /Cp/

6.5 3auer /3auéTCOI/ 36




5. ®OHJ OHEHOYHBIX MATEPUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bompocsr! k 3auery(OIIK-3.131,¥1,B1;I1K-3.331,V1,B1;YK-6.1,31,Y1,B1):

1. HazoBute 1Ba XapakTepHBIX NMPH3HAKA KOJIOUAHBIX CUCTEM.

2. JlaiiTe noHsATHE reTepOreHHOCTH.

3. Jaiite noHsTHE TUCIEPCHOCTU.

4. Uro Takoe ‘“mepa QuCIepCHOCTH?

5. Kakue pazMepbl HMEIOT 4acTHUIIbI TUCIIEPCHBIX CUCTEM.

6. JlaliTe IOHATHE MUKPOTETEPOTCHHBIX CHCTEM.

7. Kakum o6pa3om ompenemnsieTcs pa3Mep YacTHUIl AUCTIEPCHBIX CUCTEM?

8. JaiiTe moHsTHE MOHOAMCIIEPCHBIX U MOJUAUCHIEPCHBIX CHCTEM.

9. Uro Takoe “ynenpHasi MOBEPXHOCTH?

10. ITo xaxuM mpHU3HAKaM MOXKHO TPOBECTH KIacCH(UKAIMIO TUCTIEpCHBIX cucTeM? KakoBbl 00mme W gacTHBIE IPU3HAKA
knaccupukanuu?

11. Jate kmaccU(UKaIHMIO TUCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHHIO JUCHEPCHON (as3bl M IUCIEPCHOHHOMN Cpejibl.
12. JlaTh kIaccupUKaIMIO JUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT pa3Mepa YacCTHIL JUCTIEPCHOH (asbl.

13. Kaxk xaccuunupyroTcss AUCIEepCHBIE CHCTEMBI 10 BUAY AUCHEpPCHON (asbr?

14. HasoBute yacTHbIC NPU3HAKK KIACCU(DHUKALUH JAUCIICPCHBIX CHCTEM.

15. Kak knmaccuuimpyroTcst TUCTIEpCHBIE CHCTEMBI TI0 CTPYKTYpe?

16. Kakum 0o0pa3om mpoBoanTcs KnacCH(UKAU JUCHEPCHBIX CHCTEM IO MEeX()a3HOMY B3aNMOJCHCTBHIO?
17. Ha3oBuTte mMeToapl NOIy4YeHUsI TUCHEPCHBIX CUCTEM.

18. Yro Ha3bIBaeTCs NenTu3anuen?

19. HazoBute crmocoObI mepeBoa ocanka B KOJUTOUIHBIN pacTBOP.

20. Kakum 006pa3oM mpoucxoauT o0pa3oBaHKE TUCHEPCHBIX CHCTEM IO KOHJICHCAIMOHHOMY MEXaHHU3MY?
21. Yro Takoe KoJUIOWAHAs MHUIEIIa?

22. HazoBuTe npuHIUIBI TOCTPOEHUS KOJIJIOUTHOW MUIIEIUIBI.

23. HazoBute Tpu TUNa NOTECHIUAIONPEACIAIONIUX HOHOB.

24. Kakue moBepXHOCTHBIE SIBIEHUS XapaKTEpHBI ATl JUCTIEPCHBIX CUCTEM?

25. JlaiiTe NOHATHE TOBEPXHOCTHOI'O HATSDKCHUS KaK TEPMOJHMHAMUYCCKON (YHKITHH.

26. UYro Takoe JHOGMILHEIE U THO(OOHBIE CHCTEMBI?

27. Uro Takoe cMaynBaHue?

28. Kakum kputepueM onpezensercsi CTeneHb CMa4uBaHUs?

29. JlaiiTe TTIOHATHEC aare3uu.

30. Pabota agre3um Ui IBYX TBEPIBIX TeIl.

31. Pabora aare3uu >KUIKOCTH.

32. Yro mpencTaBiseT coO00i SBICHUE KOTE3UH?

33. Pabota koresun.

34. Kakum o6pa3om ompenemnsterca kKo3(h(UIUEHT pacTeKaHUs?

35. Uro Ha3wiBaeTcs aacopOuueii?

36. Kakwue BemecTBa Ha3bIBAIOTCS “ajcopOeHTamMu” U “ajcopOTuBamu’?

37. B kxaxux eamHHIIAX M3MepseTcs ancopomus?

38. Uro Takoe MOBEPXHOCTHAsI aKTHBHOCTD; Kakue BellecTBa Has3biBatoTcsa [1AB u xakue [TUB?

39. Kakum 00pa3oM MOXHO OMpeAeTuTh TOBEPXHOCTHYIO aKTHUBHOCThH?

40. UYro Takoe m30TepMa, n3obapa axcopormmn?

41. INpu xakux ycnoBUSIX coOMIofaeTcs mpH aacopOruu 3akoH ['enpu?

42. Hanummre sMnupuueckoe ypaBHeHue aacopOuuu @peitnpnxa. Kak onpeaenuts ero KOHCTAHTBI? YKaKUTE MPaHHULIbI
MPUMEHUMOCTH 3TOTO YpaBHEHHS.

43. Hammmure ypaBHeHne m3o0TepMsl agcopomumu Jlenrmropa. Kak onpenemnts aw n K rpadudecknm criocobom?
44. OOBsicHUTe (PU3MYECKU CMBICI KOHCTAHT B ypaBHeHUH JIeHTMIopa.

45. BriBemute ypaBHeHHe ancopOium ['mooca.

46. Kakas cBsi3b cymecTByeT MexXJy ypaBHeHHEM ajacopOrmu [mb6ca u Jlenrmropa?

47. Hammmmure ypasrenne BOT.

48. Kak onpenensitoT KoHCTaHTHI B ypaBHeHUu BOT?

49. B dgem 3axiro4aroTCst OCHOBHEIC TOJIOKEHHUS TEOPUH MOHOMOJICKYIISIPHOH ajcopOrmn?

50. B dgem 3akiIr04aroTCSl OCHOBHBIE MOJOXKCHUS MOIMMOJIEKYIIpHOH ancopOrm Ilonsan?

51. Kak paccuntaTh TONIIUHY MOHOMOJEKYISPHOTO aCOPOLUOHHOTO cos?

52. Kakue BeliecTBa Ha3bIBalOTCS MOBEPXHOCTHO aKTUBHBIMU M KaKH€ MOBEPXHOCTHO WHAKTUBHBIMU?

53. [Tokaxute cxeMaTH4eckoe CTPOEHHE MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA.

54. Pacckaxwure 00 OpHEHTAIMK MOJIEKYN anu(aTHIeCKuX CIUPTOB (MM KHCIIOT) MPU afcopOINK UX U3 BOAHBIX PAaCTBOPOB

Ha aKTHBUPOBAHHOM YTJIC.
55. B deM 3aki04aroTcs XapakTepHble TPU3HAKU KOJUIOUAHBIX [TAB?

56. Uro Takoe muuemia kowtouausx ITAB?

57. Kak knaccupuuupyroTcs BOZOpacTBOpUMbIe KoJutouaHsie [IAB?

58. UeM ompenensiercss akTUBHOCTh aHHMOHHBIX, KATHOHHBIX, HEHOHOTeHHbIX [TAB?

59. KakoBbl 0COOEHHOCTH M YCIIOBHSI MHIIEIIIO00pa3oBaHus B pacTBopax [TAB?

60. Kak m3MeHAI0TCSI MOBEPXHOCTHBIE I 00OBEMHBIE CBOMCTBA BOAHBIX pacTBOpoB ITAB B 3aBHCHMOCTH OT KX
KOHIEHTpAIHH?

61. Uro Takoe KpUTHYECKas KOHIEHTpanus muneiooopasosanus (KKM)?




62. KakoBa cTpykTypa munemn?

63. B uewm 3akirouaercs mponecc cooOuu3aim?

64. [lepeuncnure cTanuu MOIOLIETO AEUCTBUSI.

65. IMpy KakuX YCIOBUSIX IMPOUCXOIMT OTPHIB MACISIHBIX 3aTrpsI3HEHHIA?

66. [Touemy B pactBopax kosumounHbix [TAB mpoucxoauT apobieHue TBEpAbIX U MACISHBIX YAaCTHILl 3arpsi3HEHUN?

67. [Touemy mpemoTBpamaercs: OcelaHue YacTHIl 3arpsi3HEHUH Ha oOpabaTsiBaeMyl0 HMOBEPXHOCTH B MOIOLIEM Hporiecce?
68. Kaknm 00pa3oM MOXHO pacCuMTaTh MOBEPXHOCTHYIO aKTHBHOCTH KOJUIOMAHBIX ITAB, 3Has okkM (Hamumure Gopmyiry).
69. Mo xaxoit hopmyne MOXKHO paccUuTaTh G Kp?

70. Hanumure ypaBHenue Jlebasi, ucronab3yeMoe AMsl pacueTa MULEIISIPHOI MacChl.

71. Uro o3Hayaer “4ucio arperaluy’ U Kak €ro pacCuuTarh?

72. B 4eMm npuunHa MOIEKYISIPHO-KMHETHUYECKUX SBICHUN M IOYEMY OHM PACHPOCTPAHSAIOTCS MPEUMYIIECTBEHHO HA
KOJUIOUIIHBIE CUCTEMBI, a HE Ha BCE AUCTIEPCHBIE CHCTEMBI?

73. B uem 3akimovaeTcs TUIICOMETPUUIECKHI 3aKOH PACIpEAesICHIs KOHIEHTPaluK AuctiepcHoil (¢a3pl Ha Beicote? Kakue
YCIIOBUS HEOOXOIUMBI JITISI COOTFOIEHHS ATOTO 3aKOHA?

74. Uro Takoe yCTOHYMBOCTh U B YeM OCOOEHHOCTb CETUMEHTAIMOHHOW (KWHETUYECKOW) M arperaTUBHON yCTOWYMBOCTH
JUCIEPCHBIX CUCTEM?

75. UYro Takoe 0CMOC, €ro MPHIMHBI U CIeACTBUA. Kak 3aBHCHT OCMOTHYECKOE ITaBJIEHHE OT Pa3MepOB YACTHI] JUCHEPCHON
¢a3sr?

76. KakoBel ycnoBus cobmronenust 3akoHa Ctokca nmpu ceguMmeHTaunu? Kakue oTkiaoHeHHs HaOIOAAIOTCS MpH
HECOOTIOICHNY 3TUX YCIIOBHNA?

77. Kakue cucrembl Ha3bIBat0T MOHOJUCIIEPCHBIMU M MOIUAUCTIEPCHBIMU? UTO CIyKUT XapaKTEepUCTUKON
HONHUAUCIIEPCHOCTH CUCTEMBI?

78. Yro Takoe nuddy3HoHHO-CeIUMEHTAIMOHHOE paBHOBecHe? UeM xapakTepusyercs KMHETHYeCKash U

TepMOANHAMHIYECKAs CEANMEHTAIIIOHHAS YCTOHYMBOCTE cHCTeMbI? Kak ompenersfoT pa3Mephl YacTHI] B YCIOBUAX TU(P(Y3HOHHO-
CEIUMEHTAllMOHHOTO paBHOBECUs?

79. KakoBbl BO3MOXKHBIE IPUYHMHBI BO3HUKHOBEHHUS ABOHHOTO 3JIEKTPUUYECKOTO ClIos Ha MeK(a3HOW MOBEPXHOCTH?
[MpuBeauTe MpUMepbl MEXaHU3MOB 00pa30BaHHs ABOHHOTO SJIEKTPHUUECKOTO CIIOS B Pa3IMYHBIX TUCIICPCHBIX CHCTEMaX.

80. Pacckaknte 00 OCHOBHBIX MOJIOKEHUSX TEOPHU CTPOSHUS JTBOWHOTO JIEKTPHUECKOTO ClIosl. Kakoe COOTHOIIEHHE JISKUT
B OCHOBE 3TOHU TeOopHu?

81. YTo HA3BIBAIOT MEKTPOKUHETHYECKUM moTeHnuanomM? Kakue (pakTopsl BIUSIOT Ha E-MIOTEHIUAN OTPHLATEIEHO
3apsDKEHHBIX YaCTHUII IPH BBEICHHUH B 30JIb —HUTPATOB Kanus, Oapus ¥ TaHTaHa?

82. Kakne onTrueckue sBIEHUS HAOMIOAAIOTCS PH MAJACHUH JTyda CBETa Ha AMCIEPCHYIO CHCTEMY?




5.2. Ilepeuyennb padoT, BLIMOJIHAEMBIX 10 JUCHUILIHHE (Moay 10, npakTuke, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
pacyeTHo-rpaduyeckue padoThl, KYPCOBbIE PAGOTHI, NPOEKTHI U JAP.

KonTtponsras pabora Nel
Bapuanr 1 2, 25, 33, 50, 66
Bapuanr 2 8, 20, 37, 48, 62
Bapuantr 3 1,11, 30, 49, 64
Howmepa 3agau (cM. 3amauu 1st MpOBENEHHUS MPAKTUIECKUX 3aHATHI M KOHTPOJIBHBIX PadoT)

Konrtposbhas padota Ne2
Bapuanr 1 70, 95,108, 120, 133
Bapuanr 2 76, 100, 112, 121, 130
Bapuantr 3 68, 99, 115, 124, 132
Howmepa 3amaq (cM. 3a7a49¥ [T IPOBEICHNUS MPAKTHUECKUX 3aHITUH H KOHTPOJIBHBIX padoT)

3aga4u A NPOBEAEHUS MPAKTUUECKUX 3aHATUI U KOHTPOJIBHBIX paboT

1. 30116 CEpHOKUCIIOTO Oapus MOydeH CMEIIeHneM paBHBIX 00beMoB pacTBopoB Ba(NO3)2 u H2SO4. Hammcats dhopmymy
MuLe/UIbl. OJUHAKOBBI JIU UCXOHBIE KOHIIGHTPAlUU PACTBOPOB, €CIIM YaCTHUIIEI 30115 IEPEMEIAtoTCs K aHOMy?

2. Jns nonyuenus 3011 AgCl cmemanu 10%10-6 m30,02 1 pactBopa KCI u 100 *10-6 M3 0,05 H pactBopa AgNO3.
Harmcats ¢opMysTy MUIIEIUTEI 3TOTO 3071 M yKa3aTh HaIlpaBICHHUE JBIDKCHISI YaCTHI] ITPH 3IeKTpodopese.

3. 3oms Al(OH)3 momydeH cmemeHneM paBHBIX 00beMOB pacTBopoB AlCI3 m NaOH. Hanmcats ¢opmyiy MHIEIBI 30I5.
OnMHAKOBBI I UCXOAHBIE KOHLIEHTPAI[UH 3JEKTPOIUTOB, €CIIU MIPU 3IEKTPO(ope3e JaCTUIIBI IBIKYTCS K KaTOmy?

4. 3o Fe(OH)3 nonyden metonom ruaponusza FeCl3. Hanumnmre GopMyny MHUIEIUIBI, €CIH CYUTATh, YTO
CTaOMIIM3aTOPOM 3071 SBISIETCS PACTBOP OKCHXJIOPHU/IA JKeTle3a.

5. Hamucats opmyny muiemisl AgJ, ecinu B KauecTBe CTabMiIM3aTopa B3sT HUTpAT cepebpa. KakoB 3Hak 3apsaa
KOJUIOMIHBIX YacTHIL?

6. I'uapozonb cepHuCTOl pTyTH MoNydeH mnpomyckanueMm H2S yepes BoaHblil pacTBOp okcunaa pryru. Hanucarhs ypaBHeHHE
peaxiiy 00pa3oBaHus 3014 U (HOPMYITy MHIEIUTBI, eclii cTabunm3atopoM sBisiercss H2S. Kaxos 3Hak 3apsiia KOMIOMIHBIX YaCTHIT?

7. 3apsaa yacTuubl ruapo3ois SiO2 BO3HUKAET B pe3yibTaTe AWCCOLHUALNN KPEMHHEBOW KHCIOTHI, oOpasyromeiics Ha
HOBEPXHOCTH KOJUIOUIHBIX YaCTUI] IPH B3aMMOJICHCTBIHM MOBEPXHOCTHBIX Mosiekyn SiO2 ¢ H20. Hammcats dopmyity Munesuist

30718,

8. 3omp As2S3 momydeH HpoOITyCKaHHEM depe3 pa30aBIeHHBIM BOIHBINA pacTBOp okcuaa Membsaka (III), crabummsatopom
3o sBisiercst H2S. Hanucats ypaBHeHUe peakunu oOpa3oBaHus 3011 U popMyny Munenisl. KakoB 3Hak 3apsaa KOITOUAHBIX
yactun?

9.30ms Cd(OH)2 nomyden cmemnreHneM paBHBIX 006eM0B pacTBopoB CdCI2 n NaOH. Hammcats opMyity MUIIEIITBI 30715

OnMHAKOBBI I UCXOAHBIE KOHIEHTPAIUK 3JEKTPOIUTOB, €CIIU YaCTHIIBI ABUXKYTCS K KaTOLy?

10. Omnpenenure sHepruro ['MOOca MOBEPXHOCTH ST TyMaHa BOIBI, €CIIH TIOBEPXHOCTHOE HATSDKCHHUE Kalelb )KUAKOCTH
coctasisgeT 71,96 M [Ixx/M2, a aucnepcHOCTS acTull 60 MkM-1. [TmoTHOCTE BoaEl npuMuTe paBHOH 0,9971/cM3.
11. AdpO307b PTYTU CKOHIEHCHUPOBAICS B BHIE OOJBIION KAy oobemMoM 3,5 cm3. Onpenenute, Ha CKOIBKO YMEHBIINIACH

MOBEPXHOCTHAS DHEPTUSI PTYTH, €CIIU AUCIEPCHOCTD a3po30i1s cocTabisiia 10 MM -1. [ToBepXHOCTHOE HATSKEHUE PTYTH IPUMUTE
paBHBIM 0,475 JIx/M2.

12. Omnpenenure MOBEPXHOCTHOE HaTshkeHHe Oenszona mpu 293, 313 u 343 K. [IpumuTte, 9TO MOTHAS MOBEPXHOCTHAS SHEPTUSA
HE 3aBHCHUT OT TeMIIepaTyphl U st OeHsona paBHa 61,9 mJx/mM2.

Temmnepatypubiii kodpurmentd 6 /d T =- 0,13 m Ix/ (M2 K)

13. PaccuuTaiiTe MoMHYI0 TOBEPXHOCTHYIO SHEPTHIO 5 T AMyNbcHH O€H30Ja B BOJIE ¢ KOHIEeHTpanuei 55 % (Macc) u
nuctiepcHoCThIO 3 MKM-1 mipu Temmiepatype 313 K. [TnotHocTh 6en30ma 0,858 1/ cM3, Mexk(azHOE TOBEPXHOCTHOE HATSIKEHUE

26,13 mJx/M2, TemniepaTypHbIi K03 PHUIMEHT TOBEPXHOCTHOTO HaTshKeHus O0ensona do/d T =- 0,13 mlx/(M2 K).

14. PaccunraiiTe TOBEpXHOCTHOE HATSDKEHHE PTYTH, €CIH B CTEKITHHOM Kammuisipe paamycoM 0,16¢10-3 M cTombuk ee
omyctuncs Ha 0.012 M Hike ypoBHSA pTyTH B cocyze. IInmoTHocTs pryTH paBHa 13,6°103 kr/M3. KpaeBoii yron cMadnBaHus paBeH
1300.

15. BbruuciuTe noBepXHOCTHOE HATSHKEHHUE TNIMIEPHHA, €CIIM B CTEKSIHHOM Kamwuisipe ¢ paguycoMm 0,4¢10-3 M oH
noJHUMaeTcs Ha BhIcOTy 27¢10-3 M. [TnotHOCTH Mmniepuna paBHa 1,26 103 kr/ m3. KpaeBoit yron cMaunBaHus paBeH HYJIIO.

16. Haiinute MOBEpXHOCTHOE HATSHKEHHE XKHIKOCTH, €CIIH B KaWIIIpe ¢ JUaMeTpoM 2 MM OHa IOAHUMAETCs Ha BRICOTY 15
MM. [ImotHOCTS )uaKoctu 0,998 r/cM3, kpaeBoit yron menucka paseH 00. Crenaiite npeArnonokeHHe 0 MPUPOJIE KHUIKOCTH.

17. Jlnis ompeneneHus MOBEPXHOCTHOTO HATSDKEHMS BOJBI B3BCIIMBAIOT KAIUIH, OTPBHIBAIOIIMECS OT KaMJUIIpa U M3MEPSIOT
JuaMeTp IIeHKY Kalljau B MOMEHT ee oTpbiBa. OKkazanocsh, 4To Macca 318 kanens Bojbl paBHa S I, a iuamerp Hieiku kamu — 0,7

MM. PaccunTaiiTe mOBEpXHOCTHOE HATSHKEHUE BOJBL.

18. Borunciute NoBepXHOCTHOE HATSHDKEHHE BOJIBL, ONPEAEIsIeMOe METOAOM KalMJUIIPHOro nogHsTHs, ecnu npu 298 K Bona
MOJHAIACH B KaIIMIIIIpe Ha BRICOTY 35,3 MM. JlmaMerp Kammuisapa onpesesieH IyTeM H3MEpeHNUs [UTHHEI CTOJIONKA M MacCHI PTYTH,
3alOHUBIIEH KaWLIAp MO JaBIeHHEM: JIIMHA CTOI0NKa pTyTH cocTaBmia 8,04 cm, macca ero 0,565 r. IlnotHOCTh pTyTH 13,54
r/em3, tutotHocTh Boabsl 0,997 r/cM3.

19. INokaxknTe, yeMy paBHa pasHOCTH hl- h2 Boabl B IBYX cooOmaronuxcs Kamwuisipax ¢ quamerpamu d1 n d2. [lnotHOCTB
¥ TIOBEPXHOCTHOE HATSHKEHHE XHUIKOCTH PAaBHBI COOTBETCTBEHHO d1 1 d2, p 1 G, yriIsl MEHHCKOB PaBHEI HYITIO.
20. Ha xakyro BBICOTY MOJHHMMAETCA BOJA MEXIY ABYMsI BEpPTUKAIbHBIMU CTEKJISHHBIMHU ITACTHHKAMU, YACTUIHO

MOTPY>KEHHBIMH B 3TY JKUKOCTb, €CIIM paccTosiHre MeXty HUMH 0,5 MM? TIITOTHOCTh M TOBEPXHOCTHOE HATSIKEHUE BOJIbI
cooTBeTcTBeHHO paBHEI 0,997 r/cm3u 71.96m/x/M2. Kpaeoit yrox nmpumute paBHBIM 00.
21. Mexay AByMs: mapaieNbHBIMU IDTACTHHKAMU HaXOJOUTCs cioi BoAbl TonmmHon 0,5 mMkMm. Paccuuraiite naBnenue,




C)KUMalOIIIee MIaCTUHBI, €CIN YTOJI CMa4MBaHUS PaBeH HYIIO, IOBEPXHOCTHOE HATSHKEHUE BOJBI paBHO 71,96 MJIk/M2. Onpenenute
CHITy, KOTOPYIO HE0OXO0JUMO MPUIIOXKHUTD JUISl OTPhIBA IUIACTHH JIPYT OT Apyra, eciu pa3mep kaxaon 10x10 cm.

22. Kamns Bonel maccoit 0,1 T BBeZieHa Mexay IBYMs NapajlieIbHbBIMHM CTEKJISHHBIMH IIACTUHKaMHU, IPUUYEM KpaeBOH yroi
paBeH Hyiio. KakoBa crina mpuTsSH KeHHs MEXIy IUNIACTHHKAMH, €CTM OHH HAXOMATCS HA PACCTOSIHUH | MKM APYT OT ApyTa.
IToBepxHOCTHOE HaTsHKEHUE BOJIBI cocTaBisieT 71.96 mJIx/M2, mnotHOCTh Boabl 0,997 r/em3.

23. Ompenenuth KpaeBoi yron cMauMBaHMs, 0OPa30BaHHBIN KaIlliel BOJbI HAa TBEPIOM TEJE, €CIH ITOBEPXHOCTHbIE
HaTSDKEHUS Ha MPaHULIE BO3YX - TBEPOE TEINO0, KUIKOCTh - TBEPAOE TEIIO U KUAKOCTb - BO3yX COOTBETCTBEHHO paBHbI 0,067;
0,020 u 0,074 Tx/m2.

24. Paccuuraiite paGoTy aaresuu Juisi BOJpl, INIMIEPHHA U OeH30J1a, cMayuBaromux ¢ropomnact. [loBepxHocTHOE
HaTsDKEeHHe (Ha TPaHHUIIe ¢ BO3AYXOM) BOIBI, TIMIIEPHHA H OCSH30JIa COOTBETCTBEHHO paBHEI 71,96; 63,2 u 28,9 M/[)x/M2, a KpaeBbIe
yribl cocraBisitor 108, 100 u 460.

25. Boruucnute kodppULIUEHT pacTekaHusl U ONpeaenuTe, OyaeT U pacTeKaTbcs HOPMaJbHBIM TeKcaH 1Mo BOje, e padoTa
kore3uu i rekcana 0,0368 Jx/mM2, a pabota anre3uu rekcana k Boje 0,0401 JTx/m2.
26. DKCIIEPUMEHTANBHO MOyYeHO 3HaueHre Kod((UIMEeHTa pacTeKaHus TeNTaHola 1Mo Boje, paBHoe 37MH/M. Paccunraiite

Mex(pazHOe HATSHKEHUE HA TPaHUIIe BOJIA - TENTAHOJ, IPUHUMAst 3HAYEHUS TOBEPXHOCTHBIX HATSDKEHUH BOJIBI M TEIITAHOIIA
cootBeTcTBeHHO 71,96 11 26,1 MH/M.

27. INopomok kBapIia ¥ cepsl OCTOPOKHO BBICHIIATH HA IIOBEPXHOCTH BOABL. Kakoe sBIIeHME MOXXKHO HAOIIOOaTh, €CIIH
KpaeBoil yron i xBapua 00, aist cepsr 7807
28. Paccunraiite paboTy aaresuu riunepuHa k 14 %-HoMy Tellio JKelaTUHbBI, HAHECEHHOMY Ha MapaduH, eclau KpaeBoil yron

paBeH 690. [ToBepxHOCTHOE HATSDKEHUE TIUIeprHa 6 = 63,4 MH/M. Haliaure koahGuiMeHT pacTeKkaHus TIUIEPHHA 110
TIOBEPXHOCTH TeIs.

29. Koa¢pduuuent pacrexanus xaopOeH3ona Ha moBepxHocTtu Boasl pu 200C cocrasnser 2,3 mJIx/M2. Paccunraiite
Mex(a3HOe HaTsDKCHUE Ha TPaHUIIE IBYX JKUJIKOCTEH, TPUHUMAsl 3HAUCHNUS IOBEPXHOCTHBIX HATSDKCHUI BOJBI M XJIOpOEH301a
cooTBeTcTBeHHO 71,96 1 35,97 M/Ix/M2

30. Kpaesoit yromn Boxs! Ha napadure paser 1110 npu 298 K. Jlng 0,1 M pactBopa OyTrinamuHa B BOJE ITOBEPXHOCTHOE
HaTsDKeHHe cocTaBisieT 56,3 mJx/M2, kpaeBoit yron Ha napadune paser 920, Paccuutaiite moBepXHOCTHOE HATSDKEHHE TNICHKH
OyTuiamMuHa, acopOMPOBAHHOTO Ha TOBEPXHOCTH paszena nmapaduH-soaa. [loBepxHocTHOE HaTshKeHHE BOIBI 71,96 M [x/M2.

31. PaccMoTprTe BO3MOXKHOCTh PACTEKaHHUS BOIHOTO PacTBOPA BaJIEPHAHOBON KHCIOTHI MO TIOBEPXHOCTH PTYTH, UCXOIS U3
3HAUCHUI MOBEPXHOCTHBIX HATKECHUN: Gp-p— BO3Ayx=25 M/Ik/M2; opTyTh-Bo3ayx= 475 M/[X/M2; GPTYTH - p-p = 329 mlx/M2.
Ecnu pactBop Oyner pacTekaThes 1o HOBEPXHOCTU PTYTH, TO KaK MPU 3TOM OPHEHTHUPYIOTCS HOJISIPHBIC TPYIIIBI BAJICPHAHOBON
KHCIIOTHI: K BoJie WK K pTyTH? OOBSICHUTE IOYEMY.

32. DKCHepuMEeHTAIBHO MOJYYCHO 3HaYeHHe Kod(QHUIIeHTa pacTeKaHUs IelTaHoda 1o Boxe, paBHoe 37 MH/M. Paccuuraiite
Mek(pazHOe HATSHKEHUE HA TPaHuUlle BOJIa—TeNTaHOI, IPUHUMAs 3HAUYSHHSI TOBEPXHOCTHBIX HATSHKEHUH BOJBI M TeNTaHOoa
cootBeTcTBeHHO 71,96 11 26,1 MH/M™.

33. Beraucime kpaeBoit yroi, oOpa3oBaHHBIH (opMaMHIIOM Ha MOBEPXHOCTH KEIATHHOBOTO Tellsl, €M paboTa aire3un
coctasnset 50,2 m/x/M2. [ToBepxHOCTHOE HaTsKkeHHE (popmamua paBHO 41,2 mJx/M2.

34, PaccuuTaiite Benuuuny aacopoiuu mpu 170C ans 0,01 kxMoab/M3 pacTBOpa H-TENTHIIOBON KHUCIOTBI, €CIH
TIOBEpXHOCTHAS aKTUBHOCTB, Olpe/iesieHHas PeOunnepom, paBHa 7,6 MJK/M.KMOJIb.

35. Onpeznenure NOBEPXHOCTHYIO aKTUBHOCTh MACJIIHOM KUCIJIOTHI Ha IPaHUIE BOJHOIO pacTBopa ¢ Bo3ayxoM mpu 200C no
CIIEAYIOIIUM JaHHBIM:

C. xkmomnp/M3 0 0,02 0,05 0,104 0,246

y, AuH/ CM 72,53 68,12 63,53 58,6 50,3
Paccumnraiite agcopOruro mpu koHneHTparuu pacrsopa 0,08 kmomas/m3

36. OmnpenenuTth MOBEPXHOCTHBIA H30BITOK (KMOJIB/M2) 711 BOAHBIX pacTBopoB (eromna mpu 200C Ha OCHOBaHUH
TPUBEICHHBIX TaHHBIX

Konnentpamus dernona, kMois/M 3 0,0156  0,0625

IToBepxHOCTHOE HATSHKEHUE, H/M 53,20110-3 43,30710-3

[/TIoBepXHOCTHOE HATSDKCHUE BOJBI HAMTH 1O TabIuIIaM.

37. OmnpenennuTts MOBEPXHOCTHBIN M30BITOK (KMosb/M2) Tipu 150C 1 BOZHOTO pacTBOpA ameToHa, cofepskamero 29 /1
aleToHa, eCNU MOBEPXHOCTHOE HaTshkeHHe pacTBopa 59,4.10-3 H/m.

38. OnpenenuTts MOBEPXHOCTHBIA H30BITOK (KMOJIB/M3) /11 BOAHBIX PACTBOPOB M30BaJIEpUaHOBOM KHCIOTHI mpu 150 C,
TOJTB3YSCh TAHHBIMU:

KoHneHTpaust KHCIOTHI, KMOJIB/ M3 0,0312 0,25

IToBepxHOCTHOE

HaTsbkenne, H/ M 57,5.10-3 35,0 .10-3

[ToBepxHOCTHOE HATSHKEHNE BOJIBI OIPEIETUTH 110 TaOJIHIIaM.

39. Vcrionb3yst KOHCTaHTHI SMIHpHUYecKoro ypasHeHus @peitnmmxa K= 1,5 .10 - 4 u 1/n 0,32 nocTpouTs U30TEpMy
a7IcopOIMU IPOTTHOHOBOM KUCIOTHI Ha yriie npu 2900 K B nnTepBane konrentparuii ot 0 10 0,03 .10 - 3xmonb/M3

ITpu agcopOIMK YIIIEKUCIIOTo ra3a Ha akTHBUPOBAHHOM YTJIE ITOJIYYCSHBI CIISIYIOIIIE TaHHbIE:

PaBHOBeCHOE naBieHUE

P 10-2, H/™m 2 10,0 44.8 100,0 144,0 250,0

AncopOrust

A 103, xr/kr 32,3 66,2 96,2 17,2 145,6

Omnpenenure KOHCTAHTHI ypaBHeHUs benekepa - OperHammxa.

40. Omnpenenure KOHCTaHTH! ypaBHeHus: DpeltHunxa Ui agcopOuuy 6eH30MHOM KUCIOTH HAa aKTUBUPOBAHHOM YIIIE I10
CIEAYIOLUM JaHHBIM:

C,xmonb/M 3 0,01 0,02 0,03 0,04 0,053

A.103, xMonB/KT 0,50 0,66 0,80 0,93 1,040




41. IMpu agcopOiuu monuOyTagueHa U3 pacTBopa B rexcane npu temmneparype 2930 K Ha cynbdare KanbIys MOIy4CHBI
CIIEyIOIINE SKCIIEPUMCHTAIBHbIC JaHHbIC:

C. xr/m3 2,0 4,2 6,4 8,0

A. 10 3 kr/kr 2,03 4,216 6,97 7,6

Onpezaenure KOHCTaHTHI ypaBHeHuUs JIeHrMiopa.

42. [Ipu ajcopOUMU YIIIEKUCIIOTO ra3a Ha CaXe ¢ YACIbHOW MOBEPXHOCTHIO 73,7.103 M2/ Kr ObLIH MOJYYEHBI CICAYIOIIUE
JTaHHBIE:

P110-2, v/™m 9,9 49,7 99,8 200,0

A 0102 , moub/Kr 7,27 15,9 20,67 23,17

Paccunraiite ruroniaas, 3aHIMaeMyIO MOJIEKYJION YTIIEKHCIOTO ra3a B INIOTHOM MOHOCIIOE.

43. IMo ypaBrernnto JIeHrMIopa BEIMHCINTE BEIMYHHY aJCOPOIMU a30Ta HA LEOJIUTE MpH AaBieHuu p=1,5.102 v/mM2, ecmm I’
makc= 38,9 10-3 xr/kr, K= 0,156 .10-2.

44. IIpu amcopOumu ra3o00pa3HOro a3oTa Ha aKTUBHUPOBaHHOM yrie mpu 194,4 K ObuiHM MONMYyYEeHBI CIEAYIONIHE JaHHbIC:
P 10-3, Tla 1,86 6,12 17,96 33,65 68,9

A103, m3/kr 5,06 14,27 23,61 32,56 40,8

3HaueHus A AaHbI JUIs a30Ta IPH HOPMANIbHBIX YCI0BHAX. PaccunTaliTe mocTossHHBIE B ypaBHEeHUH JIeHrMIopa U yIeabHYI0
MIOBEPXHOCTh aKTHBUPOBAHHOTO YIJISA, IPUHIMAs INIOTHOCTH Ta3000pa3HOT0 a30Ta paBHOH 1,25 Kr/M2,a miiomanis, 3aHIMaeMyIo
MOJIEKYJIOH a30Ta Ha OBEPXHOCTHU afcopOeHTa, paBHoit 0,16HM2.

45. ITo xoncrantam ypaBHeHusi Jlenrmiopal makc=18,2.10-3 kr/kr u x = 0,1.10-2M2 paccuuraiite BenuuuHy aacopouuu
VIJIEKUCIIOTO Ta3a Ha aKTUBUPOBAHHOM YTJIe MIPH JaBJICHUU ra3a, paBHoMm 4.103 u/m2.

46. Ipn agcopOriy cTeapuHOBON KHCIIOTHI Ha CyIb(are KaJbIUA U3 TONYOJIGHOTO PAacTBOpa Pa3IMYHONW KOHIIEHTPAIIMH
HOJTy4IEHBI CIEAYIOIINE SKCIIEPUMEHTANbHBIC JAHHBIE:

C. 103, xr/m3 2,5 5,0 7,5 10

A.103, kr/kr 2,0 3,75 5,5 7,5

47. Omnpenenure ynenbHYIO TOBEPXHOCTh aJCOpOEHTA, €CIIM M3BECTHO, YTO TUIONIA(b, 3aHUMaeMasl OJHON MOJIEKYIIOH
KHCJIOTHI B HACBIIIIEHHOM MOHOCIoe, paBHa 20,5 (A0)2.

48. Ipu nccnenoBaHny agcopOIMK CTEAPHHOBOW KUCIIOTHI U3 €€ PacTBOPOB B H-TEKCaHE Pa3IMYHBIX KoHIeHTpanuii C Ha
TIOPOIIKE CTAIH TIOJTyIEHBI PEe3yIbTaThl:

C.10 5 mons/n 1 2 4 7 10 15 20 25

A.103 xr/kr 0,786 0,864 1,0 1,17 1,3 1,47 1,6 1,7

49. Paccumnraiite ynensHy0 HOBEpXHOCTH HOPOIIKA CTAIH, IPUHUMAS TUTOMIAb | MOJIEKYIIBl CTEApPUHOBOI KHCIIOTHI B
HachImeHHoM MoHocao¢e 0,20 HM2.

50. Jns BogHOTO pacTBopa MponuiIoBoro cnupta npu 295 K HaiineHs! cienyromye 3Ha4eHUs] KOHCTAHT YpaBHEHUS

[Mumkosckoro: B =0,198, A=0,151. BeruncnuTe moBepXHOCTHOE HATSHKEHUE PACTBOPA MPU KOHIIGHTpAIMK criupTa, paBHol 0,5
KMOJTb/M3.

51. KoncranTs! ypaBHeHus IlInmkoBckoro Amst BOJHOTO pacTBopa BanepuaHoBod kucioTsl mpu 00C: B = 0,194, a = 10,4
ITpu xaKo¥ KOHIIEHTPAIMK KACIOTHI MOBEPXHOCTHOE HATSDKEHHE pacTBOpa Oyaet paBHo 52,1.10-3u/M, ecin yH20 = 75,49 nun/cm?
52. Jnst BogHOTO pactBOpa mpomnuioBoro crupta npu 293 K Haiinensl cienyromue KoHCTaHThl ypaBHeHus LlIumkosckoro B

=0,198, A=0, 151. Brraucnure MoBepXHOCTHOE HATSHKEHNE PACTBOPA U aICOPOLNIO CIIMPTA PH KOHIEHTpauy, paBHoii 1,0
KMOJIb/M2. [ToBEpXHOCTHOE HATSKEHUE BOJIBI PABHO 72,53 MUH/CM.

53. Ormpenenure, NpyU KakoWd KOHIIGHTPAIMH [TOBEPXHOCTHOE HATSKEHHE BOJHOT'O PacTBOpPa MacisiHOM KUCIOTH npu 293 K
Oynet paBHO 63,53 muH/cM, ecir KoHCcTaHTHI ypaBaeHus [lnmkosckoro A=0,196, B=0,151, a yH20=72,53mMH/Mm
54. BrrancnuTe agcopOumio MaciassHON KHCIOTHI Ha IOBEPXHOCTH pasJielia BOJHOTO pacTtBopa ¢ Bo3ayxoM mpu 00C u

koHuenTparuu C=0,1 kMoib/M3, eciii KOHCTaHTHI ypaBHeHuUs [IIMIITKOBCKOTO B 3TOM ciydae coctanistor B=0,22, A=0,0165.
IToBepxHOCTHOE HATSDKEHUE BOABI paBHO 75,49 MH/M.

55. BeruncnuTe BenMYMHY aacopOIMK BalepHaHOBOM KHCIIOTHI HA IIOBEPXHOCTH BOJHOTO pacTBopa ¢ Bo3myxoM mpu 800C n
KoHUeHTparuu 2,9.10-3kmonb/M3, ecnu KOHCTaHTHl ypaBHeHHs LumkoBckoro B 3ToM citydae paBHbl B=0,28 u A=0,05.
[ToBepXHOCTHOE HATSDKEHHE BOJIBI PaBHO 63 3pr/cm2.

56. ITo npuBeneHHBIM maHHBIM paccunTaiiTe (o BOT) yaensHyI0 MOBEpXHOCTH afncopOeHTa Mo M30TepMe ancopOmun
6eH3071a Ha TBEpOH MoBepxHOCTH. [In0mane, 3aHuMaeMast 0HOI Mojekynoi 6ersona SO = 49(110-20 m2:

P/Ps 0,024 0,05 0,14 0,20 0,265
A 10 3, kmone/kr  0,0149  0,0348  0,0472 0,566 0,0663

57. ITo npuBeneHHBIM maHHBIM paccunTaiite (o BOT) yaensHyI0 MOBEpXHOCTH afAcopOeHTa Mo M30TEpMe ancopOIun
oenzouna, ecii SO = 0,49 am2.

P/PS 0,04 0,05 0,15 0,22 0,27 0,36

A 105, xMob/KT 3,45 4,53 6,24 7,24 8,05 9,29

58. ITo m3otepme amcopOuuu omnpenenute yaenpHyro mnoBepxHocTs ancopdenta (T =239 K, SO = 49.10-20 m2):

P/PS 0,05 0,12 0,20 0,30 0,40 0,50

A.105, xMOIB/KT 3,1 5,98 8,0 11,0 13,6 17,7

59. Hcnons3yst ypaBHeHne BOT, paccunTaiiTe ynenpHYIO IIOBEPXHOCTH aAcOpOEHTa 110 JaHHBIM aJCOPOIMH a30Ta:
P/PS 0,05 0,15 0,25 0,30

A.10 3, M3/kr 0,15 0,5 0,8 0,92

[Tnomanp, 3aHMMaeMast MOJIEKYJION a30Ta B ITIOTHOM MOHOCIOe, paBHa 0,16 HM2, mIOTHOCTH a3zota 1,25 kr/M3.

60. IMpu agcopOiuu u3 BogHoro pacrsopa IIAB Ha ruapodoOHON MOBepXHOCTH 00pa3yeTcss HACHIIIEHHBIH aJCcoOpOLMOHHbIN

cnoit TommuHoM 6,25.10- 10 M. PaccuunTaiite monekymsipayro Maccy [TAB, eciu ero mioTHocTh 890 kr/m3, a mutonab, 3aHIMaeMas
OJ/IHOM MOJIEKYJION B HACBIIIEHHOM ciioe, cocTaisieT 29,7.10-20 m2.

61. Omnpenennure MOJEKYISIPHYIO MacCy afcopOTHBA, €CII M3BECTHO, YTO IPU 0Opa30BaHMM HACHIIIEHHOTO aJCOPONMOHHOTO
cnos [TAB Ha rpanuiie pacTBop-ras, Iiomaab, 3aauMaemas | momnexynoii ITAB, pasna 29,7.10-20 M2 , motHoCcTh [TAB pasna 890




Kr/M3.

62. HW3BectHO, 4TO Npu 00pa3oBaHUK HachIeHHOTO ci1os [IAB Ha rpaHuile pacTBOp-Tra3 IUIOIMIaAb, 3aHUMAaeMasi MOJICKYJIOH
ITAB, cocrasmsier 28(A0)2, TonmmmHa agcopomorHoro cios - 19,4 A0. ITmotHOCcTs ITAB 930 kr/M3. Paccumraiite MONEKyIApHYIO
Mmaccy ITAB.

63. Brruucnute anuHy mMonekyibl cteapuHoBoit kucnotel (C17H35 COOH), ancopOupoBaHHON Ha MOBEPXHOCTH BOJBI B H-
rekcane. [11o1maap oTHONW MOJNEKY/IbI KUCIOTHI B HACKIIEHHOM MoHOc0e 0,20 HM2, MIOTHOCTh KucaoTh 0,845 r/cMm3.

64. BeraucimTe JUIMHY MOJIEKYIBI JOACWICYTb(aTa HaTpHs, ancopONpOBAaHHOTO HA MOBEPXHOCTH BOABI. [lnomans omHON
MOJIEKYJIBI BEIIECTBa B HAaChIIeHHOM MoHocioe 0,33 Hm2, miaotHocTh 0,87 1/cM3.

65. Boruucnute mnomanp, 3anuMaemyto 1 monem ITAB mpu o6pa3oBaHHM HACBILIEHHOTO MOHOCJOS, €CJIM U3BECTHO, UTO
MonekynsipHas macca [TAB paBaa M=97, ¢=0,93 r/cM3, Tommuna ciiost 1= 7,5 A.

66. Beruncnute minomans, 3anuMaemyo 1 monem I[TAB mpu 00pa3oBaHNM HACBIIIEHHOIO MOHOCTOS, €CITH M3BECTHO,4TO
MonekyisipHas macca [TAB 97, ¢ = 0,93 r/ecm3, Tonmuna cnost 1= 7,5 AO.

67. Orpenenure MOBEPXHOCTHOE HaTshKeHHe Oensona npu 293, 313 u 343 K. IlpumuTte, 4yTO mosiHAsi OBEPXHOCTHASI SHEPTHS
HE 3aBHCHUT OT TEMITIEpaTyphI U It OeH3oua paBHa 61,9 M {x/m2.

Temnepatypasiii ko3ddunuent dy/dT=- 0,13 mIx/(M2K).

68. Omnpezenure BEMMYUHY TOBEPXHOCTHOW aKTHMBHOCTH Jiaypara Harpus, ecyu sorapudm KKM ero BopHOro pacrsopa
cocraBisieT 168 (KoHIEHTpanus B MOJIb/1); YKKM = 40 spr/cm —2; y0 = 71,18 apr/ cm —2.
69. Jlis BOMHBIX pacTBOPOB JMoAernicyabdaTa HaTpus onpeneneHsl gorapudmsl KKM mpu aByX 3HAYCHHSX TEMIIEPaTyphl.

Onpenenure, Kak BAUAET MOBBIIICHHE TEMIIEPAaTyphl Ha MOBEPXHOCTHYIO aKTUBHOCTH JoJelMICyab(ara HaTpus. 1gkkm = -2,04
(ipu 200C) m 1gkkm= -2,01 (mpu 600C); yrkxMm = 44 spr/cm2 (ipu 200C), ykkm = 413pr/cm2 (pu 600C); y0 = 72,75 spr/em2 (npu
200C ); y0 = 66,18 apr/cm2 (mpu 600C); KOHIIEHTpAIHS B MOJb /1.

70. Omnpenennure KpUTHYECKOE 3HAUCHHUE MEK(a3HOTO HATSHKEHHS NPH 00pa30BaHMU YacTHIl ¢ pasMepamua = 2[110-6cMm mpu
1000C. Jlorapudm OTHOILICHHUS YHCIIA YACTHIL AUCTICPCHOM (pas3bl K YUCITY MOJISKYIT JUCIIEPCHOHHOM cpenbl paBeH 30.

71. Jlorapudm KKM BogHOTro pactBopa oneata Hatpus npu 70C cocraBnser —30 mpu BEIpaKeHHHW KOHIICHTPAIIMH B MOJIB/II,
YKKM = 26 3pr/cM2, y0 = 74,64 spr/cM2. OrnpenenuTe BeIHINHY HOBEPXHOCTHOW aKTHUBHOCTH OJIeaTa HaTPHS.

72 Jlns BOOHBIX PacTBOPOB Jiaypata HaTpus ompenencHsl Jorapupmel KKM npu HECKONBKUX 3HAUCHHUSAX TEMIIEPATYpPhI

(xoHLEHTpalMs B Mouib/1). [TocTpoiiTe TeMnepaTypHyr0 3aBHCHMOCTb TIOBEPXHOCTHONW aKTHBHOCTH:
T, 0C lgxrM YKKM y0

30 -1,68 40 71,18

50 -1,68 38 67,91

90 -1,68 31 60,75

73. Omnpenemure KKM nonercynsdarta HaTpus MO CIEAYIOMNM JaHHBIM:

LgC 2,4 -2,18 -2,08 -2,03 -2,01 -1,99 -1,95 -1,82

y, mus/cM 54 47 43 42 41 41 41 41

KonnenTparnms BeIpakeHa B MOJIB/II.

74. ITpu n3MepeHnn pa3HOCTH IMOKa3aTeNled MpeTOMIICHHS BOAHBIX PACTBOPOB JOJCHMICYIb(aTa HATPUS U BOMBI IOIyIEHBI
CllelyIoIe JaHHbIE:

C[1103,momb/n 9,1 9,38 9,54 9,78 10,02 10,26 10,50

An - - 16,6 17,1 17,7 18,0 18,3

Onpenenure KKM.

75. Paccuuraiite KpuTHUECKOE 3HAUCHHE MEK(A3HOTO HATSDKEHHS IpU 00pa30BaHMM 4acTHUIl ¢ pasMepamu a= 2 10-6¢cMm npu
250C. Jlorapndm OTHOIICHHUS YHCIa YaCTUI] AUCIEPCHOH (a3bl K YHUCITy MOJIEKYIN AUCIIEPCHOHHON Cpessl paBeH 15.

76. Omnpenenure BeNUYUHY IOBEPXHOCTHOI aKTHBHOCTH MHpPHCTATa HaTpus 3Has, 4To jnorapudm KKM ero BomHOoro

pacTBopa paBeH —2,3 TPH BBIPAKESHUH KOHIIEHTPAIMK B MOJIB/I (YKkM = 27 mun/cM; yO = 69,56 nun/cm).

Pamunyc cheprueckux munert mupuctara Hatpus CH3(CH2)12COO, a coctapnser 1,69 uM. CuuTasi, 4TO IUIOMAIb, 3aHUMaeMast
MOJIEKYJIOH B IIPEAETFHO HACBHIIICHHOM aJICOPOIIMOHHOM cioe paBHa 34 A0, ompeiesIuTe CTeNeHb arperaiiy MULIEIIbl 1
MULIETUISIPHYIO Maccy.

71. ITo naHHBIM M3MepeHUs yAEIbHON 3JIEKTPONPOBOJHOCTH PACTBOPA KampoHara HaTtpus onpenenure KKM:

1gC -0,4 -0,25 -0,17 -0,125 0,075 0,17 0,3

lgu -2,0 -1,95 -1,9 -1,85 -1,8 -1,7 -1,7

KomnmenTparus BeipakeHa B 1/100mi1.

78. Omnpenennure MaKCUMAIBHBIA pa3Mep YacTHIl TUCIICPCHON (ha3bl, CAaMOIIPOU3BOIIFHO 00pa3yromieiicss pu TeMIeparype
200C, ykp = 0,19 aun/cM, morapum OTHOIICHHS YHCIIa YACTHI] JUCICPCHON (a3bl K YHCITy MOJICKYI CPEAbl paBeH 15.

79. ITo naHHBIM M3MEpEHUs MMOBEPXHOCTHOTO HATSKEHHs BOIHBIX PACTBOPOB JOACHMICYNb(hAaTa HATPUS MPU Pa3IUUHBIX
temneparypax onpeaenure KKM, ausanune na KKM nosslenns remnepaTypsl:

y,HM/M.

1gC -2,4 -2,18 -2,08 -2,03 -2,01 -1,99 -1,95 -1,90 -1,88 -1,82

200 58 50 - 44 44 44 - 44 - 44

600 54 47 43 42 41 41 41 41 41 41

900 49 40 38 - - 35 29 29 29 29

Konuentparus BeIpaxkeHa B MOJIb/JI.

80. Hammmmre gopMyity MuIensl ojeata HaTpUst B BOJHOM PacTBOPE, €CIM YKo arperanun pasHsercs: 60. Kak
W3MEHUTCS CTPOSHHE MHUIIEIIIBI IIPY BBEACHHUH B pacTBOp Oonpmmx kommdectBax NaCl.

81. PaccunraiiTe TemnoTy MHILEIIO00pa30BaHuUs, a TakKe CTAHAAPTHYIO dHepruro ['mb6ca u »HTponuio mpouecca mpu 293
K, ucrions3ys cneayromiue 3nadennss KKM ans nonenmincynsgara Hatpus B pactBopax NaCl:

T,K 293 311 333

KKM, mmounb/n
B 0,01M pactBope NaCl 5,13 5,37 6,17




B 0,2M pactBope NaCl 0,76 0,87 1,45
[Tpoananu3upyiite N3MEHEHNE TEPMOANHAMUYECKUX (PYyHKINH MULIEIII000pa30BaHus ¥ BIUSIHUE JIEKTPOJIUTA.

82. Ucnonp3ys ypaBHenue Jlebast, paccunTaiite MANCIUIApHYIO Maccy [TAB u pamuyc MUTEIUT B BOJE MO CICAYIOIIUM
JTAaHHBIM:

Konuentpanus pactsopa ¢, r/in 0,5 1,0 1,5 2,0 4,0

MytHOCTh pactBopa (109, cm-1 1,70 2,68 3,54 3,85 5,09

Koncranty B ypaBHenun [lebas npumuTte paBaoit H=3 10-11, mrotrocTs ITAB 1140 r/cm3, KKM 0,1 r/m.

83. BrruncnuTe cpeHU KBaJAPATUYHBIA CABUT YacTUI] THApo30iis ruapokcuaa xemneza (III) 3a 10c, ecnu paguyc yactuig
paseH 50 MxMm, Bs3kocTh Bozbl 3 = 10-3 Ila c, remneparypa 200C.

84. Iloka3zatb, 4TO cpenHEKBaApaTUUHbIM cABUr YacTUl paauycoM rl = 100 MxMm u 12 = 1MkM

— COOTBETCTBYET ypaBHEHHIO DUHINTEHHA, €CIH CMEIICHNE A COOTBETCTBEHHO paBHO 4,1 MKM 1 41 MKM 3a OJJHO U TO XK€ BpeMsl.

85. OnpenenuTts CpeAHeKBAAPATUYHBIA COBUT YACTHILL AbIMa XJopuaa aMMoHus ¢ paauycom 107 M mpu 273,2 K 3a Sc.
BszkocTs Bo3nyxa 3 =1,7 10-5 [Ta c.

86. BbraucnnTs cperHeKBaapaTHIHBIN CIBHT YAaCTHI] ITPH OpPOYHOBCKOM IBIKEHHH 3MYIIECHU C pagmycoM 6,5 10-6 3a 1 c,
BA3KOCTH cpensl 3 = 10-3 Ila ¢, Temnepatypa 288 K.

87. BbruuciuTe no cpeaHeKBaApaTUYHOMY CABHUIY A— 4acTHUI] T'yMMHUI'yTa IOCTOSHHYIO ABOTapo, €CIM paJuyc YacTHUI
paseH 0,212 MxmM, a 3a Bpemst ¢ =1 MuH gacTHIB TepeMecTmiiack Ha 10,65 mxum mpu 170C. Bsskocts cpenst 3= 1,1 10-3 ITa c.

88. Paccunraiite k03¢ dumumenT quddy3nn yacTun ApIMa OKCHAA IHHKA HpH pagmyce 2 10-6 M, Ba3kocTs Bo3myxa 1,7 10-3
ITac, remneparypa 283 K.

89. Omnpenenute kodhduipenT mudpdysun Munet Mbiia B Boae npu 313 K u cpeqnem paauyce mumeni r = 125x10-10 m.
Bsskocts cpenbt 3 = 6,5 10- 4I1ac, moctosiHaas bomsrmana K=1,38 1023 /K.

90. CpenHekBaIpaTHYHOE 3HAUCHUE MPOEKIUH CABUra dacTHIBI Tuapo3ons SiO2 3a 3 ¢ cocrasiser 8 MxM. Ompenenure
paalyc YaCTHIIbI, €CJIH BI3KOCTh UCTIEpCHOHHOM cpenbl paBHa 1 10-3 IMa ¢ mpu 293 K.

91. Ormpenenure MPOEKLHUIO0 CPETHEro CABHra A Juis 4acTUll THApo30st 3a Bpems 10 ¢, ecnu paguyc gactui 0,05 MkM,
Temmneparypa onsita 293 K, Baskocts cpeast 1 10-3 Ila c.

92. ITo nanueiM Cenbepra, xodpduipeHT 1uddy3un KOUIOMIHBIX YacTHIl 30510Ta B Bojae npu 298 K pasen 2,7 10-6
M2/cyT. OnpeaenuTe TUCIePCHOCTh YaCTHII THAPO30IIs 30510Ta. BsizkocTh Bobl ipu 298 K pasHa 8,94x10-3 ITac.

93. Omnpenenure BEICOTY, Ha KOTOPOH TIOCIIE YCTAaHOBIICHNS AU Y3HOHHO- CEIMMEHTAIMOHHOTO PABHOBECHS KOHIIEHTPAIIUS
gacTuI ruapo3onsa SiO2 ymeHsmuTes BaBoe. YacTHib! 30718 chepruecKue, TUCIIePCHOCTh YaCTHIL:

a) 0,2 um-1;

0) 0,1 am-1;

B) 0,01 am-1.

ITnotHocTs Si02 2,7 r/cm3, mnoTHOCTH Boasl 1 r/eM3, Temmnepatypa 298 K.

94. PaccuuTaiite pazmep yacTULl IMOKCHIA KPEMHUS, €CJIM U3BECTHO, YTO BPEMS MX OCElaHMs Ha paccTosiHue 1cMm

cocraisieT: a) 30 ¢; 6) 60 muH; B) 100 9, TUIOTHOCTH AUCTIEPCHON (Pa3bl M AUCTIEPCHOHHOMN CPebl COCTABISAET COOTBETCTBEHHO 2,7
u 1,1 r/eM3, Bsa3kocTh aucniepcuonHo# cpensl 1 10-3 Ilac.

95. Paccuwnraiite TonmuHy 1u(QPpy3HOHHOTO HOHHOTO CJI0s J Ha HOBEPXHOCTH TBEPJOH IUTACTHHKH, IIOMEIICHHON B BOJIHBIC
pacTBopsI ¢ cojepxkanueM uaauddepenTroro anekrponura KCl: a) 1 10-5; 6) 1 10-3; B) 1 10- 1Monb/i1. OTHOCHTENHHYIO
JIF3IIEKTPUUYECKYI0 TIPOHUIIAeMOCTh pacTBOpoB 1pu 298 K mpumure paBHoit 78,5. ITocTpoiite rpaduk 3aBUCHMOCTH @ /(8 OT
paccTOsIHUS, KOTOPOE U3MEHSETCS OT JI 10 SII.

96. Paccunraiite eMKoCTh TU(QY3HOHHOTO CI0s JUcnepcHON (asbl. J[MCIIepCHOHHON Cpefoil ABIsETCS BOAHBIN PacTBOP
CaCl2 xonnenTpanuu 2x10- 4 momns/n ipu 283 K ¢ oTHOCHTENBHOI qUAIeKTpHYecKor poHuIaeMocTsio 83,8. Onpenenute, BO
CKOJBKO pa3 U3MEHHUTCS eMKOCTb, eciu K pacTBopy CaCl2n00aButs paBHBIif 00beM BogHOTO pactBopa NaCl Takoii ke MOTbHON
KOHIEHTpAIHK?

97. Paccunraiite 3MeKTPOKHHETHYECKUH MOTEHITHAT TOBEPXHOCTH KBapIla M0 JaHHBIM, TOJy9eHHBIM MPH HUCCIICIOBAaHUT
3JIEKTPOOCMOTHYECKOTO TIEPEHOCA )KUAKOCTH depe3 KBapIieBylo MeMOpaHy: cuia Toka 2 10-3 A, 06seMHast CKOPOCTh PacTBOpa
KCl, nepenocumoro uepe3 MmemOpany 0,02 mi1/c, ynenbHas 3JeKTpOIpoOBOAHOCT pacTBopa 1,2 10-2 Cmm-1, Baskocts 2 10-3 [a c,
OTHOCHTENTbHAs TU3JIeKTpUIecKas mpoHunaemMocts 80,1.

98. Paccuntare cpennuit capur X— cepudecKuX YacTHIl Mecka B BoJE (T.e. CMEIIECHHEe 3a CUET TEIUIOBOTO NIBMXKEHISI) U
CKOPOCTb CEAUMEHTAINH TIPH CIIEAYIOIUX YCI0BHAX: Temneparypa T = 293 K, Ba3kocTh qucnepcuonHoil cpenst 3 =1 10-3 1a c;
IUIOTHOCTD Tiecka ¢ = 2 103 kr/M3; muioTHOCTD aucnepcronHoi cpeasl ¢0 = 1x103 kr/m3. CpaBHUTH CETUMEHTAIIMOHHYIO
YCTOWYHMBOCTD JAMCIIEPCHBIX CUCTEM ¢ pa3zMepamu dactul] 10-5 M (rpydooaucnepcHas cucrema) u 10-8 M (KoJuTouaHas CHCTEMA).

99. Paccuurars Bpems ocenanus B Boje yactull necka pasmepamu 10-5 u 10-8 M ¢ Beicotsl H = 0,1 M. Onenuts
CEIMMEHTAIIMOHHYIO YCTOHYNBOCTh AUCIIEPCHBIX CHCTEM.
100. PaccuuTarh Bpems oceiaHus B BOJIC YacTHUIl OKcHia amroMuHus pazmepamu 10-5 m.Bricota ocenanus H = 0,1wm;

rrotHOCTH Boabl p0 =1,0 103 kr/M3; mmoTHOCTS MuctiepcHOR ¢assl p = 2,73 103 kr/m3; Ba3kocts n=1 10-3 I1a c. OneHnts
CEIUMEHTAlIMOHHYIO YCTOMYHUBOCTD NUCIIEPCHBIX CUCTEM.

101. PaccunrtaTh ¥ MOCTPOUTH MHTErPaJbHYIO M AU((GEPCHIMATEHYIO KPUBBIE PaCHpEeNICHUs] YaCTHIl BECEIOBCKON TJIMHBI B
BOJIE, MOJB3YACh rpadUIeCKUM METOZ0M 00pabOTKH KPHUBON CEAMMEHTAITUH.

t, MHH 0,25 0,5 1 2 4 8 12 16 24 28

m Kr 2 7 11 14 22 37 45 48 50 50

Beicota ocenanuns H = 0,1m; tutotHOCTh Bojibl ¢0 =1,0 103 kr/mM3; mimoTHOCTH qucnepcHoi ¢asel ¢ = 2,73 103 kr/m3; BI3kocThb 3=1
10-3I1a c.

102. PaccunTtaTh ¥ IOCTPOUTH MHTETPATBbHYIO U AU((EPEHIINANBHYI0 KPUBBIC PaCHpeNeNeHUs! Ul CyCIeH3UH OKCHIa
QIIOMUHUS B METAHOJIE 110 CIECAYIOIIUM SKCIIEPUMEHTAIBHBIM JJaHHBIM:

t, MUH 2 3 5 10 20 30 50 80 120 150

m Kr 19 31 46 57 65 69 74 78 80 80

IInotHOCTH MucniepcHOM dasbl ¢ = 3,9 103 kr/m3; ioTHOCTH AucnepcuoHHoi cpeast c0 = 0,79 103 kr/m3; Bsa3kocts 3 = 1,2 10-311a




¢, BeicoTa ocemanust H = 0,08 m. Mcrionp30BaTh METOI OCTPOEHUS KacaTeNbHBIX K KPUBON CEAMMEHTAIUH.

103. ITocTpouTh CEAMMEHTAMOHHYIO KPHBYIO, PACCUMTATh HHTCIPAIBHYIO U M depeHIHaIbHy0 KPUBBIE paclpeaeicHUs
YaCTHI] TalbKa B BOJIE, UCTIONB3YS I'padHUECKU METOT 00pabOTKH KPUBOM CEMUMEHTAIIHH:

t, MHH 15 30 60 120 240 360 480 600

m Kr 3 6,0 8,0 9,0 12,0 13,0 13,5 13,5

Bricota ocenanus H = 0,1 m; Bsizkoctb 3 =1 10-311allc; mioTHOCTH AucniepcHOM dasbl ¢ = 2,74 103 kr/M3; MIOTHOCTD
nucnepcronHoit cpenst c0=1 103 kr/m3.

104. C Kakoil CKOPOCTHIO OCAXIAOTCS YaCTHIIBI adpo30Jst Xjopuaa ammonus ¢ = 1,5 103 kr/m3, umeronme paguyc c0 = 4,5
10 -3 M. Bszkocts Bo3ayxa paBHa 1,76 10-5 [1a ¢, mI0THOCTBIO BO3/IyXa MOXKHO TIpEeHEOpeYb.
105. BBIYUCIIATE AIEKTPOPOPETHICCKYI0 CKOPOCTh YACTHIL 30JI1 TPEX CEPHHUCTOTO MBIIIBAKA, €CITH O-TMOTSHIIUAN YaCTHII

paseH 89,5 MB, pa3HOCTb OTEHIIANIOB MEX Y nnekTpoaamu 240B, paccrognue 20 cm, Bsazkocts 0,001 Ia .c, nuanekrpuueckas
npoHHULaeMocTh 81. Popma yacTHL HUIMHAPHYECKAs.

106. BBIYHCINTD 3IEKTPOPOPETHIECKYIO CKOPOCTh YAaCTHII TJIMHBI, €CITU O-MOTeHIMan yactull 48,8 MB. Pa3sHocTb
MOTEHIUAIOB MEX Ty 31eKTpoJaMu paBHa 220B, paccrosHue mexxay Humu 44 cM, Bsizkocte — 10-3 Ila ¢, nusnexTpuueckas
npoHunaeMocts §1. @opma gactul chepuueckas.

107. BBIUMCINTD MpaJeHT MOTEHIMANA, eCIi O-oTeHnuan yactuil 3oy Fe(OH)3 paBen 52,5MB, anexktpodoperndeckas
ckopocTh gactur 3,74-10-4 Cwm/c. Bs3kocTh cpensl 1,14-10-3[1a-c, quamexTpryeckas mpoHuIiaeMocTts 81. dopma gacTHIEI
HWIMHAPHYECKAsL.

108. BoruucnuTh o-moteHnman yactui 300 Al2S3, ecnu npu u3MEpeHHH 3IIEKTPOPOPETUUECKOW CKOPOCTH, MPUIOKEHHAs!
BHemHss DJ[C paBHa 240 B, paccrosiHne mexny anekrponamu 30cm, nepemenienue yactuil 3a 10 muH. cocrassier 14,36 M.
Jusnextprdeckas mpoHunaeMoctsb 81, Bs3kocts 1,005 10- 5 ITa .c, popma gacTuI UITHHIPAYECKAS.

109. Paccunraiite a¢dextuBHyI0 TOMMUHY TU(P(HY3NOHHOTO HOHHOTO CJIOSI YACTHUI[ CEPHOKUCIOTO OapHs, HaXOSAIIUXCS B
BoHOM pacTtBope ekTpoauta NaCl ¢ konnentpanmeit 2. 10 —3 monw/n. Kak u3MEHUTCS 3Ta BennvrHa npu kKoHenTpaiuu NaCl8 .
10 -3 moib/m.

110. Onpeznenure NOTEHLUAN TEUEHUS, €CIIU Yepe3 IUIEHKY npoaasnuBaercs 42,4 % BOIOHBIM pacTBOp 3TUIIOBOIO CIIUPTa MPH
nasiennu P=20. 10 -3 Tla. YaenbHas snekTpuuecKkasi mpoBoIUMOCTb pactBopa X = 1,3 . 10 -3 10-2 Cwm. M-1, oTHOCHUTENBHAS
JUAJIEKTpUYIecKas rpoHunaemMocts 41,3, Bsazkocts 0,9. 10 =3 Tla. ¢, anexkTpokHHETHYECKH moTeHuan o=16. 10 -3 B.

111. Omnpenennure HEOOXOANMYIO BEIHYHMHY BHEIIHETO 3JICKTPOKHHETHYECKOTO IIOJIS MPH 3MeKTpodopese cheprnaecKux
YacTHIl 30JI1 aMMOHHMS B dTUJIALIeTaTe, eciiu 0=42MB, TuaekTprueckas MpoOHUIIaeMOCTh paBHa 6, BsizkocTh 0,43. 10 -3 [la. c,
CKOpOCTh 3ekTpodopesa pasHa 1,5. 10 —5 M/c, koapdunueHt popmsl yactuir f= 0,67.

112. PaccuuTaiite Tommuny audQy3HOHHOTO MOHHOTO CJIOS J1 Ha TIOBEPXHOCTH TBEPIOH ITACTHHKH, TIOMEIICHHOW B BOJHBIE
pacTBOpEI ¢ coaepkanneM HHAUMeperTaoro »exrponura KCl a) 10 -5; 6) 10 -3; 8)10 -1 MONB/1., OTHOCHTEIBHYIO
JIUDJIEKTPUUECKYIO POHUIIAEMOCTh pacTBOpoB Iipu 298 K npumure paBHoit 78,5. IlocTpoiite rpaduk 3aBUCUMOCTH (/O OT
paccTosiHUs, KOTOPOE U3MEHSIETCS OT J1 10 SII.

113. Paccuwnraiite TommuHy 1udQy3nOHHOTO HOHHOTO CJIOS JI, Ha MoBepXHOCTH uacTuHkH pu 300 K B BomHOM pacTBope,
11 xotoporo coxepxut 0,05r NaCl u 0,01r Ba(NO3)2 (uanuddepertasie a1eKTponuTsl). OTHOCUTEIbHAS JHAIEKTPHUSCKas
MIPOHMLIAEMOCTh PacTBOpa paBHa 76,5. Bo cKoNbKO pa3 U3MEHUTCS JI, €CJIM pacTBOp pa30aBUTh YHCTON BOJOH B 4 pa3za?

114. PaccuuTaiite Tommuay audQy3HOHHOTO WOHHOTO CJIOS JI, YacTHI[ JucriepcHor ¢a3sl ipu 293 K B BOTHBIX pacTBoOpax,
conepxxanmx 1 10 -4 Mone/n ogaOTO M3 cneayromux MekTponutoB: NaCl, CaCl2; MgS04. CauTasi, 4T0 OTHOCHTEIbHAS
JUDJIEKTPUYECKas TPOHUIIAEMOCTh PACTBOPOB JIMHEIHO u3MeHseTcst oT 87,8 1o 69,7 npu MOBBILIEHHH TeMIlepaTypsl oT 273 10
323K, noctpoiite 3aBucumocth 71 oT T a1t pactBopa NaCl.

115. PaccunTaiite 00beMHYIO IIOTHOCTH 3apsijia Ha TpaHUlle TUPPY3UOHHOTO CIIOS CI JUCIEPCHON (a3bl TIO CIETYIONIHM
nmanabM: @1 = 0,03 B, okpyxatomieii cpenoii siBisiercst Boansiid pactBop KCI ¢ konnentpanueii 3. 10 -4 Moub/1, OTHOCHTENbHAS
JUAJICKTpUYIEcKas MpoHuaeMocts cpeapl 80,1, Temrneparypa 293 K. Uemy paBHa IUIOTHOCTh TIOBEPXHOCTHOT'O 3apsijia,
o0ycioBieHHOTO TUPPY3HBIM c10eM?

116. Paccunraiite eMKOCTh TU(QPY3HOHHOTO CII0S JUCHEepCHON (asbl. J[MCIIEpCHOHHON CPemoil ABIAETCS BOAHBIN PacTBOP
CaCl2 xonuentpauuu 2 10 —4 moinn/n pu 283K ¢ 0OTHOCUTENBHON AMANIEKTPUUYECKOH TpoHUIaeMocThio §83,8. Onpenenute Bo
CKOJIBKO pa3 U3MEHUTCS EMKOCTb, ecii K pacTtBopy CaCl2 no6aBuTh paBHEIH 00beM BogHOro pactBopa NaCl Takoit xke MOIBHOI
KOHIEHTpAIH?

117. Paccuuraiite 31€KTPOKMHETUYECKUI MOTEHIUAI IIOBEPXHOCTU KBaplLia IO JaHHBIM, IIOJIYYEHHBIM IIPU UCCIIEN0BAHUU
3JIEKTPOOCMOTHYECKOTO MEPEHOCA JKUKOCTH Yepe3 KBapleByo MeMOpaHy: cuia Toka 2. 10 —3 A, o0beMHasi CKOpOCTh pacTBopa
KCl, mepenocumoro gepe3 memOpany 0,02 mit/c, yaenbHast 3JIeKTpOIpOoBOAHOCTE pacTBopa 1,2. 10 —2 CM. M-1, BsizkocTs 2. 10 -2
IIa. ¢, oTHOCUTENBHAS AUAIIEKTpUYEcKas npoHunaeMocts 80,1.

118. [Moctpoiite rpadux 3aBUCUMOCTH AIIEKTPOKMHETHUECKOTO MOTEHIIMANa OBEPXHOCTH AUCIIEPCHON (a3bl
(anexTpokopyHa, 0-A1203) oT KoHIeHTpaluK AtekTposuTa Can (rekcameradochaT HATPHUS) MO IKCICPUMEHTATLHBIM JAHHBIM
AIIEKTPOOCMOCa:

Con ,% 0,02 0,05 0,10 0,20

x. 10 3, m/c 1,85 1,25 2,01 1,28

1.103, A 1,70 1,70 2,15 3,30

ux . 10 2, Cm.3 m-1 2,40 3,91 6,10 10,20

gys . 10 2, Cm.3 m-1 7,76 6,42 0,49 0,20

XV ,XS -COOTBETCTBEHHO yAENbHAs 3JIEKTPONPOBOJHOCTD JUCIEPCHOHHOMN CPeAbl U TOBEPXHOCTHASI MPOBOAUMOCTh. OTHOCUTENbHAS
JIF3IIEKTpUYecKas MpoHUIaeMocTh pacTBopoB 80,1, Ba3kocts 1. 10 —3 Ila. c. Onpenenure 3HaK 3apsaa IMOBEPXHOCTH MEMOpAaHBL,
€CIIH PAaCTBOPHI IOJ ICHCTBHEM TOKA IEPEMEIAr0TCs K KaTOxy.

119. Paccuuraiite 371€KTPOQOPETHUECKYIO CKOPOCTh MEPEABIDKEHHS YACTHIL 30JIs1 TPHCYIIb(HAA MBIIIBSIKA 110 CICIYIOLINM
JIaHHBIM: O-IIOTEHLMaN YacTull - 42,3 MB, paccrosiHue Mexny anekrpogamu 0,4M, BHELIHAA pa3HOCTh NoTeHuuana 149 B, Ba3kocTh
cpens! 1. 10-3 Ila. ¢, oTHOCUTENBbHAA AMANNEKTpUYECKas IpoHuaeMoctsb 80,1.

120. PaccuuTaiiTe moTeHIMan Te4eHHsI, BO3HUKAIOIUKI MPU MPOJABIMBAHUM TUIOBOTO CIMPTa yepe3 MeMOpaHy u3




kapOoHara 6apus nox nasnerueM 9,81 10 — 3 [la, ecnu o-nmoteHnuan paseH 54. 10 —3 B, yaenbHast 31eKTpOIPOBOJHOCTE CPEIbI
1,1. 10 -4 Cm. m-1, BsizkocTh 1. 10 —3 Tla. ¢, OTHOCHTENBbHAS AUIIIEKTPUIECKAs POHUIIAEMOCTD 25.

121. PaccunTaiite 2nekTpoknHETHYEeCKHH ToTeHIMan yacTuil 3071 Fe(OH)3 mo manubM anektpodopesa: BHemHas D.J1.C.
170 B, paccrosue Mexny snekrpogamu 0,45M, cMellieHue rpaHulibl 307151 K KaToxy cocraBuio 12 mwm 3a 30 muH. IIpu Temneparype
ombITa, paBHOH 298 K, BA3KOCTh nucnepcnoHHoi (BoaHoi) cpenst 8,94. 10 —4 Ia. ¢ 1 OTHOCUTENbHAS AUIIIEKTPUYECKast
MPOHUIIAEMOCTH 78,2.

122. Brruncnute ckopocTh UCTEUEHHS BSI3KOW JKMIKOCTH U3 BUCKO3MMETpa uepe3 Kammuisip, AnuHa kotoporo L = 0,05 M,
panuyc r =25 10-5 M, nog pasnenunem p=980 I1a. Bszkocts xuakoctn 3 =5 10-3 [Ta c.
123. KaxoBa BSI3KOCTh IIHMIIEPHHA, €CJIM U3 Kanuuiapa JUIMHOH 6 10-2 M u paanycom cedenust 1 10-3 M raunepuH BbITEKaeT

co ckopocthio 14 10-10 M2/c o naneruem 20

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DopMOit TPOMEIKYTOTHOM aTTECTAINH 110 TUCIIHIUTHHE SBIISICTCS 3a49€T.
Hwxe npeacrasien obpaser ousera UIst 3a4eTa, MPOBOJIUMOTO B YCTHOH (Gopme.

MHWHHCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUS POCCUMCKON ®EIEPALIUN
DdenepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHNE BBICIIIETO 00pa30BaHMUS
HALIMOHAJIBHBIN I/ICCJIEI[OBATEJ'IBCKI/IfI TEXHOJIOTUYECKUI YHUBEPCUTET
«MUCuCy»

HOBOTPOULIKUIN OUITHAIT

Kadenpa rmarematrku 1 eCTECTBO3ZHAHUS
BUJIET K 3AYETY Ne 0(OIIK-3.131,¥1,B1;I1K-3.331,V1,B1;YK-6.1,31,Y1,B1)

Jucrurmuna: «KoyutonaHas XuMus»

Hampasnenue: 18.03.01 «Xumuueckasi TEXHOJIOTHS»
Dopma 00yueHNUS: 3a09HAS

®dopma npoBeACHHS IK3aMEHA: YCTHAS

1) YUro Taxoe agcopOums, agcopbent, agcopdat? IlpuBeanTe IpIMEpHI 3TOTO SIBICHUS, C KOTOPBIMH BBl CTAIKUBAJINCE B OBITY.

2) Uro Takoe 6pOyHOBCKOE JBHKEHHE, YeM OHO 00ycnoBiIeH0? MOXKHO 1 ero HabIroJaTh B JUCHEPCHBIX CHCTEMAxX C pa3MepaMu
yactull nopsiaka 10-4 — 10-5 m? OTBET NOSCHUTD.

3) [IpuBennTe IPUMEPHI MPAKTHUECKOTO MUCIIONB30BaHMS CYCIICH3UH U TICH.

IIpumepHBIil BApUaHT TECTOBOIO 3aaHUs:

1.Pa3mep KOJTOMIIHBIX YaCTHUI] COCTABIISIET (M):

1)10-2-10-4 2) 10-4-10-6 3) 10-7-10-9 4) 10-10-10-11

2.0co0ble CBOWCTBA TUCTIEPCHBIX CUCTEM O0YCIOBIICHBL:

1) ManbIM pa3mMepoM 4acTull U OOJIBIION Mex(pa3HON TOBEPXHOCTHIO;

2) MabIM pa3MepoM YacTHUI] U MaIoi Mex(a3HOI TOBEPXHOCTHIO;

3) GompIIMM pa3sMepoM YacTHUIl U OOIBIION Mex(a3HO TOBEPXHOCTHIO;

4) OONBIINM Pa3MEPOM YACTHI] K MATOH Mex(pa3HOU MOBEPXHOCTHIO.

3. IIpu xiraccuuKanuy JUCHEPCHBIX CHCTEM II0 arperaTHOMY COCTOSIHHIO JEcHiepcHOMN (asbl (1.¢.) 1 TUCTIepCHOHHON cperbl (11.C)
B a9P030JIIX B KQUECTBE J.C. BHICTYIIACT:

1) ras.

2) XKHUJIKOCTb.

3) TBepIOE BEUIECTRO.

4) nna3zma.

4. KomnnouaHble CUCTEMBI B KOTOPBIX PACTBOPUTENB(BOA) B3aUMOJCHCTBYET C KOJJIOWA-HBIMU YaCTULIAMU:
1) ruapodusbHEIE;

2) runpodoOHbIE;

3) rerepounbHEIE;

4) rpyboaucriepcHbIe

5. KomonaHeie CHCTEMBI MOTYT OBITH ITOYYSHBI CIISIYIOIINMH METONAMH:
1) KoHAEHCAIEH WU TUCTIEPTUPOBAHUEM.

2) HeWTpanu3aLuel nin 3aMeleHueM.

3) nouMOp(HOTO TPEBPAIICHHSL.

4) moHHOTO OOMEHA.

6.MoHBI, TOCTpanBaOIINE KPHCTAJUIMUECKYIO PEIIETKY SIpa, Ha3bIBAIOTCS:
1) noTeHUMaNONpPeAESISIOIINMU HOHAMHU.

2) IPOTHBOHOHAMH.

3) ancopOLIMOHHBIMU HOHAMHU.

4) cBOOOJHBIMU MOHAMH.

7. KakoBa CTpyKTypa MHIEIUTBI KOJUIOWIHOTO pacTBOpa, 00pa3oBaHHOT0 JOOABICHUEM K
AgNO3 u36piTka KCI:

1) {m[AgCI]xCl-}xCl—;

2) {m[AgCI]xK+}xK+;




3) {m[AgCI] nCl—~(n — x)K+}—x xK+;

4) {m[AgNO3]xNO3}x+.

8. MoekynsapHO-KHHETHYECKHE CBOICTBA UCIIEPCHBIX CHCTEM 00YCIIOBICHBI:

1) XaoTH4eCKUM JIBMYKEHUEM YaCTHII.

2) 3aTyXalolIUM BO BPEMEHU JIBUKEHUEM.

3) cTporo ynopsiioYHbIM JBH)KEHUEM YacTHUILL.

4) paBHOYCKOPEHHBIM JIBIDKCHUEM.

9. Ecniu monepevHsblIii pa3mMep 4acTUll JUCTIEpCHON (a3bl MEHBIIIE AJTMHBI BOJIHBI CBETA, TO HAOIIOAAETCS:
1) paccesinue cBera.

2) mpeJoMIICHHUE CBETA.

3) oTpakeHue cBeTa.

4) mpoXO0KIeHUE CBETa

10. SIBnenue nepeMelieHus AUCIEPCHOM Cpelibl Yepe3 HEMOABUKHYIO IOPUCTYIO IIEPE-TOPOAKY MO 1eHICTBUEM BHEILIHETO
AIIEKTPHUIECKOTO TIOJIST HA3BIBACTCS:

1) anexTpoocMocom.

2) yAbTPaMUKPOCKOIIHEH.

3) Hedenomerpueii.

4) TypOunumeTpueii.

5.4. MeToauka olleHKH 0CBOeHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

Y4eOHBIM IJIaHOM IPEeANoNaraeTcs NpoBeJeHUE 3ayeTa C OIEHKOH B KauecTBe (hOPMbI IPOMEKYTOUHOI! aTTecTalluu 1o
JVCHUIIIHHE.

Kpurepuu oreHkn (B COOTBETCTBHH € (DOPMHUPYEMBIMI KOMITETEHIIMSAMH ¥ INTAHUPYEMBIMHU pe3ylIbTaTaMi 00ydeHNU):

— Ha OLIEHKY «OTIMYHO» — CTYACHT JOJKEH MIOKA3aTh BBICOKUM yPOBEHb 3HAHUM HE TOJIbKO HA YPOBHE BOCIIPOU3BEACHUS U
00BsICHEHHS MH(POPMALMH, HO U HHTEIUICKTYaJIbHbIC HABBIKH PELICHMS ITPOOJIEM U 337134, HAXOXKIACHUS YHUKAIBHBIX OTBETOB K
npoOJieMaM, OLEHKH W BRIHECCHUST KPUTHYECKHUX CY)KICHHH;

— Ha OIIEHKY «XOPOIIIO» — CTYJCHT JOJDKEH ITOKa3aTh 3HAHMUS HE TOJIBKO Ha YPOBHE BOCHPOU3BEICHUS U 00BACHEHHS HH(OPMAIIHH,
HO ¥ UHTEIUIEKTyalbHbIE HABBIKH PEIICHUs IPOOIEeM U 3a/1a4, HAXOXKICHUS YHUKAIbHBIX OTBETOB K MpobiieMam;

— Ha OLICHKY «YIOBJIETBOPHTEIBHO» — CTYJCHT J0JDKEH MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BENICHUS M OOBSICHEHHS
nH(pOpMAINH, HHTEIICKTyaIbHbIe HABBIKM PEIICHIS MPOCTHIX 3a/1ad;

— Ha OIICHKY «HEYAOBIETBOPUTEIBHO» — CTYJICHT HE MOXET [10Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
UH(OPMALMH, HE MOKET [0Ka3aTh HHTEIUICKTYaIbHbIC HABBIKH PELIEHUS IIPOCTHIX 33/1a4.

6. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arinaBue Bbubnuoreka W3natenscTBO, TOA, 311. aapec

JI1.1 |yxun EJ., [lepuos | Komnouanas xumusl. M. IOpaiir, 2014,

A.B., Amenuna E.A. VYuebuuk. ba3zoblit Kypc.

JI1.2 | Auppromkosa O. B., Xumus. V30paHHbie pa3aenb Hosocubupck : HI'TY, 2011, URL:
Boctpukosa T. U., o0ureit pusnyeckoit u http://biblioclub.ru/index.php?
[IIseIpeBa A. B., KOJIJIOWJHOM XMUMHUU: yaeOHOe page=book&id=228572 (12.11.2015).

nocobune

JI1.3 | Kykymkuna U. U., Komnonmnas xumust: yaeOHOE Wznarens: KemepoBckuii
Murpodanos A. 1O. nocobue rOCyZIapCTBEeHHBIN yHuBepcuteT, 2010,

http://biblioclub.ru/index.php?
page=book&id=232755 (09.11.2015)
6.1.2. Jlono/HUTEIbLHAS JINTEPaTYpa
ABTOpBI, COCTaBUTEIH 3arnaBue Bubaunoreka M3parenscTBO, roa, 3. anpec

JI2.1 |C.A. banesun, b.B. OCHOBBI (HPU3NIECKOH U M.: "IIpocemmenue”, 1975 r.,
Epodees, H.I. KOJUIOMTHOM XUMUU: YueOHoe
Ionobaer mocoOwue [UIsl CTY/IEHTOB

JI2.2 | Ilucapenko A.All., Kypc xonnounasoi xumun W3a-o "Beicmias mkoma", 1969 r.,
TTocnenosa K.A., AT.

SxoBneB
JI2.3 | B.H. 3axapuenko Konnongnas xummus Mio: Bricmas mkona, 1989 r.,




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

J12.4 | C.C. Borouxkuit Kypc konnonnnoit xummun M.: N3n-Bo "Xumust", 1976 r.,

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»

D1 |Poccuiickas Hay4Has 371€KTpOHHAs OMIOIHOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
33 |HO® HUTY" MUCuC" www.nf.misis.ru

6.3 IlepeueHb MPOrpaMMHOro odecnev4eHust

6.4. Hepe!{eﬂb I/IH(l)OpMaIII/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHaJ'lebIX 0a3 JaHHBIX

U.1 |- Odunumansrsni caiit HoBorpourkoro ¢gummana HUTY "MUCuC" http://nf.misis.ru/

N.2 |- Dnexrpornas 6ubmmoreka HUTY "MHCuC" http://elibrary.misis.ru

n3

N.4 |- YHuBepcurerckas 6ubinoTeka onnaitH http://bibliclub.ru

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCSA

JJis yCTIenHOTO OCBOCHUS IUCIUITIMHEI U TIOHUMAaHUS TEOPETUIECKOTO MaTepraia CTyICHTOM HEOOXO0IUMBI 3HAHUS,
MOJTy9IeHHBIE B BBICIICH IIKOJIE IT0 MaTeMaTHKe, PU3HUKe, O0IIeH 1 HEOPTraHNIECKOW XUMUH, HHPOPMATHKE, GU3NIECKON XUMUH,
TEOPUH BEPOSATHOCTEH U MATEMATUYECKOUW CTATHUCTUKE, YKOJIOTUH.

Cremyer HOMHHTD, YTO JICKIIMOHHBIA MaTeprall OTpa)kaeT JIUIIb HanOoJiee 3HAYMMbIe HAYyJHBIC M TEXHIUCSCKHUE PEIICHYIS,
MOATOMY, JUISI IOHUMAaHHUS MaTepraia Heo0X0auMOo 00panaThes K IUTEPATyPHBIM UCTOYHUKAM ¢ OO0JIee MTOTHBIM OMICaHuEeM
u3ydaeMoi TeMbl. He crienyeT orpaHn4MBaThCsl OIHUM Y4eOHBIM TOCOOHEM, WIIM BBIOMPATh TOJIBKO CaMblii COBPEMEHHBIH yIEOHHK.
CremyeTt UCTIONB30BaTh Kak 0a30BYIO JIUTEPATYPY, TaK M JOMOJHUTEIBbHYIO, YKa3aHHbIC B pabouei mporpaMMe TUCIUIUTHHBL.

IIpu MOATOTOBKE K MPAKTHYSCKUM 3aHATHAM HEOOXOAMMO MTOBTOPUTH PaHEee MPOHICHHBIH JCKIIMOHHBIA MaTepPHa U IOTIOJTHUTh
€ro CBEJICHUSIMH U3 aKTYaJbHBIX Ha CETOMHSIIHUN JJeHb NICTOYHMUKOB MEPUOJMUECKOHN TeYaTH BEAYIIMX B OTPACIIH )KyPHAJIOB,
Takux kak «Kokc u Xumus», «bamkupckuii Hedhrexumumaeckuii xypHam», «Ctanb», «Yroney, «Bectauk MI'TY».  [Ipu Hanuuuwy,
TIOJIC3HO KMCITOJT30BaTh HH()OPMAIIMOHHEIC OFOJIICTCHH, BBITYCKaeMbIE BEIYIIIUM HAyTHO-HUCCIIENOBATEIILCKAM HHCTUTYTOM CTPAHbI
OI'YII BYXHWH (BocTouHBIH yriaeXuMHIUeCKHi HHCTUTYT, T. EkaTepunOypr), a Taxke cOOpHUKH pedepaTHBHBIX CTAaTeH, HaTCHTHI,
HaXOJSIINECS B OTKPBITOM JOCTYIIE.

Kpowme Toro, crienyeT pa3o0dpaTh U A€TabHO MPOPabOTATh TUITOBBIC TPUMEPHI PEIICHUS 3a1a9 KOJUTOMIHOW XUMHUH (TIPUBEICHBI
HUXKeE).

[IpuMeph! pereHus: TUMOBBIX 33134
1) Ilpu xoHAEHCAMK TyMaHa, COCTOSALIET0 U3 Kareb kKaamus, oopazoBanock 12. 10 - 6 M 3 xuakoro kaamus.  IToBepxHOCTHOE
HaTSDKEHUE TIPU TeMIieparype KoHeHcauu paBHo 570 m/x m2.

CBo0o/1Has TIOBEPXHOCTHAS SHEPTHs BCEX Karenb cocTaBisiia 53 J[k. Beraucnure IMCepcHOCTh U TUaMeTp Kamelb JKUIKOTO
KaJMHUSL.
Pemrenne. DHeprus ['n60ca MOBEPXHOCTH OMPEACISIECTCS 10 YPAaBHEHUIO:

Gs=yS.
CBs13b MEXIY yACIBHOHN TOBEPXHOCTBIO Sy, IMOBEPXHOCTHIO S, 00eMOM V U AUCTIEPCHOCTEIO D BBIpaXkaeTcsi COOTHOLICHHEM:
Syn = S/V= 6D.

[ToBepxHOCTH Kamnenb TymaHa cocTaBisger S = 6 DV. /lucnepcHocTh Karnenb KaJMUs paBHA

Juametp xanens kagmus paser d=1 / 1=8,1.10-7 m.
2) Paccuuraiite paboty anresun Wa ptyth k crekiy npu 293 K, ecinu n3Becten kpaesoit yron u = 130 0.  TToBepxHOCTHOE
HaTsDKeHue pTyTH y = 475 m/Ix/ M 2. Haiinure xkoaddunment pacrexkanus f pTyTH 1o IOBEPXHOCTH CTEKIIA.
Pemerne. Brrpaxenue jurst paboThI are3un 4epe3 KpaeBoi yroi gaercs ypasaeruneM Jromnpe - FOHra:
Wa= yx - r(1 + cosu) =
=475 (1 + cos 130 0) =475 (1 - 0.64) = 171 mx/™m 2.
KoaddumumeHt pactekanus pacCUUTHIBAIOT IO COOTHOIICHHIO
f=Wa-Wk,
rne Wk =2 yH g npencrasiser paboTy KOre3uu;
f=171-2.475=-779 mJIx/M 2, T. . pacTeKaHHs HET.
3) OmpenenuTs TOBEPXHOCTHBIN N30BITOK (kMonb/M2) mpu 10 oC mmst pacTBopa, copepxartero 50 Mr/i nenaproHoBOi KUCIOTHI
C8H17COOH, noBepXHOCTHOE HATsDKEHUE UccieayeMoro pacteopa 57,0. 10-3 v/m.
Pemenue: 1o cripaBounuky Haxoaum cH2ompu 10 0C:
o H20 = 74,22 10 -3 v/M. OnpezaernsieM KOHIEHTPAIINIO KUCIOTH B pacTBope C2 = 0,05/ 158 = 3,2. 10 - 4xmone/m 3; C1 = 0.
ITo ypaBHeHuro nzotepmsl aacopOiun [ m60ca HaX0AUM MOBEPXHOCTHBINA H30BITOK:

Tak Kak [ > 0, To afcopOIHs MOJI0KHUTENbHA.
4) PaccuuTaiiTe KpuTHYECKOE 3HaYCHUE MeXK()a3HOTO HATSDKEHHMS, ONpeAersieMoro kpurepuem Pebunzaepa, Hike KOTOPOTro
MIPOMCXOJUT CaMOTPOU3BONIbHOE AucneprupoBanue. Temneparypa 200C, pazmep obpazyroumxcs yactull 1710-6 cm, torapupm
OTHOIIIEHHMS YHCJIa YaCTUII AUCTICPCHOH (ha3bl K YHCITy MOJIEKYI JUCIIEPCHOHHOM cperbl paBeH ¥ = 15.
Pemrerne: MexdasHoe MOBEPXHOCTHOE HATSHKEHHE, IPH KOTOPOM IIPOMCXOANT 00pa3oBaHMe JTHODIIBHBIX JUCIEPCHBIX CHCTEM
BBIUUCIISIETCS IO COOTHOIIEeHU o Pebunaepa- Llykuna:

okp < vy KT/a2.




[Ipu yrouneHny 3Ha4YEHHUS MapaMeTpa y s c(hepHuecKUX JaCTUI] BEIpaXKEHUE IPHOOpeTaeT CIeAyoIuil BUL:

5) Onpenenute ko3hdurnueHT muddy3un D u cpeqHeKBagpaTHIHBIA CIBUT A 9acTHUIIBI THAPO30IIs 3a BpeMs T =10uM, T =293,2 K,
BA3KOCTb cpefbl N = 10- 3 ITallc, r = 50uM.
Pemenue: Koadduuuent auddy3un D paccuntsiBaeTcs no ypaBHEHHI0 DWHINTEHHA!

Koadpumment muddy3nu n cpeqanii cABUT 9aCTHIIBI CBA3AHBI ypaBHEHHEM DHHINTEHHA-CMOIyXOBCKOTO!
Torna cpenHexBagpaTHYHBINA CABUT YaCTULII COCTaBUT:

6) DneKTPOKUHETHIECKUH HoTeHIMa yacTul ruaposoins 50 MB. IIpunoxernas saemasas DJ[C 240 B, paccrosHre Mexxy
anekTpoaaMu 40 cM; BEIYUCTUTH DJEKTPO(YOPETHYECKYIO CKOPOCTh YAaCTHII 307151, €cli (opMa UX MUIMHApUYEcKas. BsA3kocTh BB
n=1 10 -3 Ila ¢, nusnekTpuveckas MPOHULIAEMOCTh cpeabl 81.

Pemrerne: I3 popMyITsl 371€KTPOKHHETHYECKOTO MOTEHITHANA YaCTHII IIMIIHHAPHICCKON (GOPMBI:

HAXOHM 3JIEKTPO(HOPETHUECKYIO CKOPOCTh:

7) OmnpenenuTs BI3KOCTH TTIMIIEPHHA, €CIIH OH M3 BUCKO3MMETpa BEITEKaeT depe3 Kammwunip. Paanyc kammmapa r = 11110-3m, anuHa
karmsipa 1=61110-2m. Cxopocts Teuenust 141110-10m2/c nox gaBnenuem P=200ITa.
Pemenne: CornacHo ypaBHeHus Ilyaseiins

T V — CKOPOCTb TEYCHUS

B 1es1om, IMCIUIUIMHA COCTOUT HE TOJIBKO U3 ayAUTOPHON YaCTH, HO U BKIIFOYAET B CE0s CAMOCTOSTENBHYIO paboTy CTYJCHTA,
TPU3BaHHYIO B TIEPBYIO OYepe/b HAYINUTh CTYJCHTA paboTaTh C IUTEPaATypOi M IPOBOAUTH JIOTHYECKUI aHAJIH3, IeNIaTh
006001meHus.

Ha camMonoaroToBKy BEIHOCSTCS CIEAYIOLIHE TEMBI:
«Konnounusie ITAB», «KaMeHHOYroiabpHas cMona — Kak CIIOKHask KOJJIOUAHAsA cucTeMay, «IIpuMeHeHne KOJUIOUIHBIX CUCTEM B
OBITOBBIX M IIPOM3BOJICTBEHHBIX TpoIieccaxy, « CIIocoObl pa3pyIIeHus SMYIIECHI U CYCIIeH31H, IPIMEHSIEMbIC TIPH OYHCTKE
CTOUYHBIX OBITOBBIX U MPOMBIIIUICHHBIX BOJ», «IleHooOpasyromue cBoiicTa ITABY, «/cnonp3oBanue SBICHNS HAOyXaHHS
KOJUIOUIOB B IPOMBIIITIEHHOCTI.

Js ycnermHol cjaun 9K3aMeHa IpH 3TOM HE00XO0IMMO 00bEANHHUTE CBEICHHS, OITyIeHHbIEC B X0/ JICKIINOHHBIX,
IPAaKTUYECKUX 3aHATUH U CaMOINOJIrOTOBKU.




