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1. He.]'ll/l H 3aJa94 JUCHUILIJIMHBI

OcHoBHasg uenb mnpenofaBaHus aucuuIUiMHbBl «lloBepxHocTHhle sBireHus B HJIAC» -
(dbopMHpOBaHNE CHCTEMBl 3HAHHH MO Kypcy, Kak HEOOXO0JMMOT0 KOMIIOHEHTa Oyayei
npodeccuoHaNnbHON JeSITENbHOCTH; HaBBIKOB, CaMOCTOATEJILHOW pabOThl, HEOOXOIUMBIX LIS
WCIIOJIb30BaHMs XUMUUECKUX 3HAHUHN B JallbHeHIIel npodeccnoHanbHON esTeIbHOCTH.

3agaun IUCIHUIUIMHBI JaTh CTyJeHTaM TIPEACTABIICHUS 00 OCHOBax TEOPHH
MOBEPXHOCTHBIX  SIBIICHUM NUCIEPCHBIX CHUCTEM, TEPMOIMHAMUYECKAE OCHOBBI MOBEPXHOCTHBIX
SBIICHUH, = OCHOBHBIE 3aKOHOMEPHOCTH aJICOPOIMH, OCHOBHBIE YCJIOBHS IIONyYeHHUS M TNPUMEHEHUS
JIUCTIEPCHBIX CUCTeM. [IpUBUTH HaBBIKM B  MPOBEACHUU  IKCICPUMEHTAIBHBIX  HCCICIOBAHUIMA
MTOBEPXHOCTHBIX SBJICHUH JTUCIIEPCHBIX CHCTEM.

2. MecTo TMCHHUILIAHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrPaMMbI

JIMCIUIUTHHA OTHOCUTCS K BapHATUBHOW YacTH MPo(ecCHOHATbHOTO Iukia. [ u3ydeHus Kypca
TpeOyeTcs 3HaHUE AUCIMILIMH: 00INasi U HeOpraHUJYeCcKas XUMHUs, OpraHUMYECKash XUMUsI, aHATUTHUSCKast
XUMHS, GU3AYECKas XUMUs, 00Ias XUMUYECKast TEXHOJIOT U, XUMUS U IIePBUYHAs TiepepaboTka HeTH.

B cBoio ouepenp, [aHHBI Kypc, TOMHMO CaMOCTOSITEIbHOTO 3HAYEHHs, SBJSETCS
MPEIIECTBYIOMIEH NUCHUIUIMHOW JJIi KYpPCOB: TEOPETHYECKHE OCHOBBI XHUMHUYECKON TEXHOJIOTUU
MIPUPOJHBIX HSHEPrOHOCHTENEH W YTIEPOAHBIX MAaTEpHaJOB, XUMHYECKas TEXHOJIOTHS TPUPOIHBIX
SHEPrOHOCHUTENEH U YIIIEPOAHBIX MAaTEPUANIOB, IEPCIEKTUBHBIE MPOLIECCHI MOTyYEHUS TOILINB.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHHS TUCHHUILIHHBI

[Mpomuecc u3y4eHus UCIUILUIMHBI HAIIpaBJIeH Ha (POPMHUPOBAHHE CIEAYIONINX KOMIIETCHIIN:

- HCTIOJIb30BATh 3HAHUS O CTPOCHHMH BEIECTBA, MPUPO/IE XUMHUUECKOH CBS3U B Pa3IMYHBIX KJlaccax
XUMHAYECKUX COCIUHEHUH Il MOHMMAHHs CBOMCTB MAaTEpUAIOB U MEXaHU3Ma XHUMHUYECKUX HPOLECCOB,
HPOTEKAMIIHMX B OKpykaroiieMm mupe; (OI1K-3)

- TUIAHUPOBATH U MIPOBOJUTH PUIMUECKUE U XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOAUTH 00pabOTKY HX
PE3y/IbTaTOB U OLIEHUBATH IMOTPEIIHOCTH, MAaTeMAaTHUYECKH MOAEIMPOBATH (PU3MUECKHE U XUMUYECKUE
HPOLIECCHI U SIBJICHUSI, BBIIBUIAaTh TUIIOTE3bI U YCTAHABIMBATH rpaHulibl ux npumMenenus; (ITK-15)

- CIIOCOOHOCTBIO HCIIONB30BAaTh 3HAHUE CBOMCTB XWMHYECKHX D3JIEMEHTOB, COEAMHEHUH H
MaTepuaoB Ha MX OCHOBE VIS pellieHus 3a1a4 npodeccronansHoit aesrenbroctH; (ITK-17)

- MCIIONIb30BATh 3HAHUSI OCHOBHBIX (DU3MYECKUX TEOPHUil AJIs PELICHUs] BO3HUKAOMUX (PU3NIECKUX
3a7a4, CaMOCTOSITENILHOTO MpuoOpeTeHns (U3NYECKUX 3HAHWW, JUIi TOHUMAaHUS MPHHIUIIOB paboThI
npuOOpPOB M YCTPOMCTB, B TOM YHCJE BBIXONALIMX 3a TMpeAeiabl KOMIETEHTHOCTH KOHKPETHOTO
Harnpasienus; ([1K-18)

B pe3yabTaTe 0cBOeHHS AUCUMIJIMHBI CTY/IEHT I0JI7KEH.

3HATh:

- CTPOEHHE BEIECTBA, MPHUPOTY XHUMHUECKOH CBA3M B pAa3IMUYHBIX KiIaccaX XHMHYECKUX
coenunenwuit; (OITK-3)

- OCHOBHBIE CBOMCTBA XMMHUUYECKHX JJIEMEHTOB, CoeTMHeHHi 1 MatepuaioB; (ITK-17)

yMeTh:

-ACTOJIb30BaTh 3HAHUE OCHOBHBIX (DM3UUECKUX TEOpUH JUIS PEelICHUs] BOSHUKAIOMINX (U3ndecKux
3amqaq; (TTK-18)

BJIA/IeTh:

- METOJIAMHIUIAHUPOBAHUS M TPOBEACHUS (U3HYECKUX ¢ XUMHYECKHX OKCIIEPHMEHTOB,
npoBeneHNs 00paOOTKM WX  PE3yabTaTOB W OICHUBAHUS  IOTPEUIHOCTH, MAaTeMaTHYEeCKOTO
MOZCIMPOBaHUS (PU3NUECKUX U XUMUUECKHX nporieccoB U siineHuid; (ITK-15)

4. O0beM TMCUMIUIMHBI U BUIbI YUeOHO# padoThI



Taoauna 1

Bcero yacos Cemectp
Oo®0 | 0390
Bun yuedHoil paGoThl
(010110 0390 7 7
AynuTopHbIe 3aHsTHS (BCEro) 26/0,77 34/0,94 26 36
B Tom uucne:
Jlexnun 13/0,38 17/0,47 13 17
[Ipaxtrueckue 3ansaTus (113)
Cemunapsl (C)
Jlaboparopusie padotsi (JIP) 13/0,38 17/0,47 13 18
CamocrosiTeJibHasi padora (Bcero) 82/1,22 72/2 72 72
B Tom uuce:
Pedepar 8/0,22 12/0,33 12 12
TeMbl 17151 CAMOCTOSATEIBHOTO U3yUCHHUS 22/0,61 52/1,44 62 52
U(unu) opyeue 6uovi camocmosmenvHol pabomol:
[Toarororka Kk 1abopaTOpPHBIM paboTam 6/0,17 4/0,11 4 4
IToAroToBKa K 3a4eTy 8/0,22 6/0,16 6 6
Bup otuetHocTH 3a4eT 3a4eT 3a4eT 3a4eT
OOmas TPYA0CMKOCTS | B prey b yacax 108 108 108 108
JUCITATUTAHBI
BCEI'O B 3au.equaHAIax 3 3 3 3
5. ConepixaHue TMCHUNJIMHBI
5.1. Pa3zaennl AUCHMIIMHBLI M BHABI 3aHATHI
Tadauua 2
No HanMmenoBanue pasgea Ipakr | Jla0. Cam. Beero
/ Jleku.
wn AUCHUIIMHBI 3aH. 3aH. paod acos
1 Oo6mereopeTnueckie  acrmekTsl  HehTsaubix | 10//6 - 14//10 | 10//10 341126
mucriepcHbpIx cructeM (H/IC).
2 | Ipuknagssre actexts pusuxo-xumun HJIC. 6//6 - - 12//14 18//20
3 KommonnHo-xumuueckue criocoOb1 | 4//4 - - 12//14 16//18
WHTEHCH(PHUKAITNH KUIKOPA3HBIX TPOIIECCOB.
4 BmsiHre BHEIHUX (PaKTOPOB HA KHHETUKY 4/l4 - 8//8 12//14 241126
MpeBpaILCHUI
5 | KoHrenmist 3kcTpeMaTbHBIX COCTOSTHUN 4//4 - - 12//14 16//18




5.2. JIeKIIMOHHLIE 3aHATHS

Tab6anna 3
Ne HaumeHnoBaHue pa3jieiia
Copepxanue pa3gesia
n/n JUCIHHUIIHHBI
OO1eTeOpeTHIECKUE CoBpeMeHHBIE TPEICTABICHUS O COSTUMHCHISIX He(hTH U MX CKIIOHHOCTH K
aCIIEKThI He(TaHbIX | B3aumozeicTBusaM. Hedte kak aucnepcHas cucrema HMC nu BMC u
1 mucrniepcHbix cucreM (HZIC). HX OCHOBHBIE CBOMCTBA.
OomereopeTnieckre .
Cunbl  MEXMOJEKYJIIPHOTO  B3aMOJIEHCTBHS WU COOTHOILIECHHE MEXKITY
aCIIeKThI He(TAHBIX
2 HIME. OOpa30BaHE aCCOLMATOB.
mucriepcHbIx cructeM (H/IC).
Mertonp! onpenenenus aucnepcaoctu HIC.
HT HHBIC M I HUSL JTUCTICPCHOCTH '
ObieTeopeTHuecKe CenuMeHTaIMoHHbIE METO B! onpeaenenus quctiepcHoct HJIC
ACIIEKTHI HepTAHBIX | KoHIyKTOMETpHHecK il MeTox onperienenus jctiepcHoctd HJIC.
3 | mucrepersix cucrem (HIIC).
Onpenenennst  qucriepcHoctt HAC ¢ mOMOIIBIO  Trefib-TIPOHUKAOITICH
Xpomarorpadum.
Meronp! onpenenens aucnepcHocty HIIC.
Onpenenenust auctiepcHoctd H/IC ¢ moMOIIBIO 1EKTPOHHOM MUKPOCKOIIHUU.
OO0ieTeopeTraecKue
mereop Omnpenenenvst aucnepcHocTd HIC ¢ moMOIIBo peHTTeHOBCKOTO PAacCesTHYS.
aCTIeKTHI He(TSHBIX
4 | macnepcrbix cuctem (HJIC). | Metomml onpenenenus qucriepcHoct HJIC, ocHOBaHHBIE Ha M3y4eHHH WX
MOJIEKYJISIPHO-KMHETUUECKHX CBOMCTB.
Kocsennbie metonpt onpenenenus auctiepcaocty HJC.
OO1meTeopeTHIecKue
aCIIEKThI HedTaHbIX | [ToHsTHE O pasnuuHbIX Bugax ycroiuuBoctr HIC. ArperatuBHast
5

muctiepcHbIx cuctem (H/IC).

ycroitamBocts H/IC. Pons ITAB 1 BMC B crabunm3zamu H/C.




®azoBble TIepexo/ipl B HeTSHBIX cucTeMax 1 poza.

OO1IeTeOpETHICCKHUE
ACIIEKTHI He(TaHbIX | Kunenue - koHneHcatwsL.
6 | mucrepersix cucrem (HIC).
Kpucrammmsanms u cTekIoBaHHe.
®daza u Mexdasnblii cnoit. [Tytu oopazosanuns HJIC.
ObweteopeTirieckue Q®opmupoBaHre U CTpoeHHE CIOXHBIX CTPYKTypHBIX emuaul (CCE).
TICKTBI HEe(TSIHBIX
7 acne e Mopgens ctpoenusi CCE. 3akoHOMepHOCTH €€ TOBEACHHsSI B HE(TSIHBIX
mucnepcrbx cucteM (HIC). crucremax. [IpencraBnenre o KMHETHKE W MEXaHI3ME N3MEHEHHS pa3MEPOB
u cBoiictB CCE. Kputuueckue pamuycsl CCE
daza u Mmexdasnblii cioit. [Tytu oopaszosanuns HJIC.
OoreTeopeTHIeCKre
ACTICKTHI Hegsmpix | 110BepXHOCTHBIC sBICHNS Ha paszene ¢as. [IoBepXHOCTHOE HATSKCHHC.
8 | mucmepcrbix cucrem (HJIC). | TepMoamHamiiKa OBEpXHOCTHBIX siBIICHHIL. [lepepacipesieneHue BerecTs:
MeXIy (pazamiL.
TIpuKnaHble ACTICKTHI Turnbl HeTAHBIX UCTICPCHBIX CHCTEM B MPOMBIILICHHBIX Mporieccax. HJIC
9 | dusuxo-xumuu HIC. «Ca3-KUAKOCTH.
TIpHKIIaTHbIE ACTIEKTHI Turbl HeQTAHBIX TUCTICPCHBIX CHCTEM B MPOMBIILICHHBIX mporieccax. HJIC
10 | dusuxo-xumuu HJC. <OKUJIKOCTH-KUIKOCTBY.
TIpuKnaHble ACTIEKTHI Tunbr HeTAHBIX HCTIEPCHBIX CHCTEM B MIPOMBIILTEHHBIX Tporieccax. HJIC
11 (1)I/I3HKO‘XI/IMI/H/I HI[C «TBEPAOEC TEIIO-KUIKOCTD).
Turb! HeTAHBIX AUCTIEPCHBIX CHCTEM B NMPOMBIILIEHHBIX nponeccax. HIC
«Ta3-TBEP/IOE TEJIO» U <OKUIKOCTB-TBEPIIOE TEJIOM.
[IpuknaaHble aCTIEKTHI
12 | busuxo-xmvia HIIC. Turbl HeTAHBIX AUCTIEPCHBIX CHCTEM B MPOMBIILIEHHBIX mpoueccax. HJC
«TBEPIIOE TENO-TBEPJIOE TETIOY.
Komnongno-xumuueckue
CepHOKHCIIOTHOE aNKIJIMpOBaHUe. BrmsiHue BHemHMX (akTOpoB Ha
CHoco0bl MHTEHCH(PHKALUH .
13 KMHETHKY MpEeBpaILEeHHH.

KHUJIKO(A3HBIX TPOIIECCOB.




KommonnHo-xummuueckue
CIToco0bl MHTCHCU(DUKAITNH

14 )KI/IILKO(l)éBHI)IX MIPOLIECCOB. AJII(I/IJII/IpOBaHI/IeapeHOB Oﬂeq)I/IHaMI/I
PerynupoBanme ¢a30BbIX IMEpexogoB B reTepodasHOM IpoIecce
15 Bisirie BHEHNX (PAKTOPOB | oxpcieHms He(TSIHBIX OCTAaTKOB.
Ha KHHETHKY TIpeBpaIieHui
XpaHneHue HePTENPOIYKTOB.
BmmsiHrie BHEITHHX akTOPOB
16 .| [IpuroroBnenre TOBapHBIX HE()TEIPOTYKTOB.
Ha KUHETHKY IIpeBpaIleHuit
Bmusire mpupossl M KOIMMECTBa JWICTIEPCHOM (pa3kl HAa KadecTBEHHBIC
XapaKTePUCTHKH TOBAPHOU MPOIYKLIMH IPY KOMITAYHAUPOBAHUU.
17 BrmsHye BHenHux pakTopos
Ha KWHETHKY TIpeBpallieHnii | Perentsl KoMmayHIupOBaHMS.
KoHnermmst  skcTpeMasIbHBIX | JKCTpEeMallbHbIE COCTOSHHS HE(TEra3oBbIX CHCTEM B Mpoleccax
18 | cocTosmmii JOOBIYN ¥ TPAHCIIOPTUPOBKH.
5.3. JIaGopaTopHbIif NPAKTHKYM
Taéauua 4
Ne HaumenoBanue
HaumeHnoBanmne 1a0opaTopHbIX padoT
n/n | pasaejia TUCHUNIUHBI




OoreTeopeTniecKue

ACTICKTHI He(TaHBIX | OTnpesielicHne PEeOoNIOTUYEeCKUX CBOWCTB  He(TAHBIX (paknuit u
1 JICTIEPCHBIX CHCTEM | OCTaTKOB Ha mpubope Peotect-2.

HAC).

OO1eTeOpeTHIECKUE

ACIIEKTHI HEe(TAHBIX

HCTICPCHBIX cUCTEM . .

2 wcnep Omnpenenenne arperaTHBHON yCTOWYMBOCTH TSKEIIOTO CHIPHSI

HIO).

OoreTeopeTHIeCKUe

ACTICKTHI He(TaHbIX | OnpenescHne MOBEPXHOCTHOTO HANPSIKCHUS HEQTSIHBIX (Qpakiuil mo
3 JIUCTIEPCHBIX cucteM | meroay Pedunzepa I1.A.

HAC).

OoreTeopeTHIeCKre

aCIIeKThI HEe(DTAHBIX
4 JICTIEPCHBIX cucrem | OTnpenenenue napaMeTpoB YaCTHI] IUCTIEPCHOM (ha3bl B HEPTIHBIX

(HJIC). cHCTEMaxX KOJOPUMETPUICCKUM METOZIOM

B ¢ BHe OnpeneneHne WHTEHCUBHOCTH TIEHOOOPAa30BaHUS W TICHOTAIICHHS
5 (baKTOpOB Ha KHHETUKY HEQTenPONYKTOB.

MpEBpAaILCHUI

B c BHE JlabopatopHoe HcclieIoBaHNEe U3MEHEHUS TEMITEPaTyphl 3aCTHIBAHHS B
6 (baKTOpOR Ha KuHeTHKy | 32BHCHMOCTH OT J00aBOK.

MpEBpAILCHUI

5.4. IlpakTyeckue 3aHATUSA (CeMUHAPBI)

He npenycmoTtpensl

6. CamocTosiTeIbHASIPA00OTA CTYAEHTOB IO JMCHUILINHE

CamocrosiTeJibHAs1 (BHEayIUTOpHAs) padoTa CTYACHTOB COCTOMT B NMPOPaOOTKEIEKIHOHHOTO
MaTepuaia U JOMOJHUTEIFHOr0 MaTepHuala Mo Kypcy, a Takke B MoJroToBke pedeparoB.OHa BKIIOYAET
CJIETyIOIINE TYHKTHI:

- Pedepatnt
- Tekymias npopaboTKa TEOPETUIECKOT0 JEKIIMOHHOTO MaTepHaa,

- Hpopa60TKa AOMOJHUTCIIBHOT'O TCOPCTUUCCKOI0 MaTepHrajia 1o moAroToBKe na6opaT0pHHx pa60T.




- 3y4ueHune Tem, BEIHECEHHBIX Ha CAMOCTOSTEIBHYIO MTPOPadOTKY

Konmponv camocmoamenwvnoii pabomut

Ne | Bua camocTosTenbHOM paboThI ®opMa KOHTPOJIA
1 Pabota ¢ meKIMOHHBIM MaTepHaIoM [IpoBepka KOHCTIEKTOB
2 W3yyeHre TeM, BHIHECEHHBIX Ha CAMOCTOSTEIbHYIO IPOPAOOTKY IInceMeHHBIN ONIPOC UITN

KOHTpOJIbHAs paboTa

3 IloaroToBka AOKJIa0B [Ipe3eHTanus qoKnanoB

4 [MonroroBka k 3adety 3a4eT

6.1 TemsI pedepaToB

AJicopOIHs ¥ ee IBHXKYIIUE CHIIbl. MOJICKYIIIPHO-KHHETHUCCKUE SIBJICHHSL.

CoBpeMeHHbIE MPEJICTaBICHUS 0 COPOIIMOHHBIX TPOIeccax.

DOMynbCHS B COBPEMEHHOM MUpE.

MeTo/1bl OUYHCTKHU M TOJTyYEeHUsI KOJUTOUHBIX PACTBOPOB.

Cycnensun, ux CBOICTBa U IPUMEHEHHE.

[ToBepXxHOCTHOE HATSHKEHUE U aICOPOIIHSI HAa TIOBEPXHOCTH JKUIKOCTH.

[ToHsITHE O TOIUTUBHO-ANUCIIEPCHBIX CHCTEMAX M 3JIEMEHTaX CTPYKTYPhI TUCIIEPCHOM (asbl.
3HavYeHHE KOJIOUAHBIX CHCTEM M KOJIOWIHBIX MPOIECCOB B IPUPOJIC.

MonekynspHast afacopOIus, ee BUbl © OCOOCHHOCTH.

©o~N>T~wh

6.2 Tembl )11 CAMOCTOSITEJILHOIO U3yYeHUsI

1. Oco0eHHOCTH KOJUIOMTHOTO COCTOSIHUSI HepTH W HeTAHBIX mNpoaykToB. PaGorter ['ypBuua u

Kycakosa B o6mact H/IC.

YeroitanBocts HIC 1 MeTop! ee uccieoBanus 11l AMCTWUISITHBIX He(TeNPOTyKTOB

YeroitunBocts HJIC 1 MeTosip! ee nccneioBanmst st HehTv 1 OCTaTOYHBIX He()TEPOTyKTOB.

VYeroitumsocts HIIC 1 MeToIBI €€ ucciienoBanus 1t He(DTSHBIX M Ta30HE(TIHBIX 3MYJIBCHI, TIeH

YeroituuBocts HIAC 1 MeTons! ee uccnenoBanvs 41 TBepabix HIC.

OcHoBbI (przuko-xummdeckoi Mexannku HIIC.

Peonornueckue monerm nmosenerust HIC

CrpyKTypHO-MeXaHHYeCKask POYHOCTb.

M3veneHre yCTOMUMBOCTM M CTPYKTYPHO-MEXaHMYECKOW IMPOYHOCTM TI0J BIMSIHUEM BHEIIHHUX

BO3/CHCTBUI.

10. Dmextpoduzmaeckue ceoiictea HIC.

11. Jlnarpammsl (ha3oBbix tpeppaiienuii B HIC.

12. Cxema niepexoyia oHO(a3HOM CHCTEMBI B IByX(ha3HOE COCTOSHUE.

13. Xummueckue npespartenns B HIC. Bausiaue Gu3nyeckux mpomeccoB Ha XMMHUYECKHE PEBPAIICHUS
u Ha coiictBa HJIC.

©oNogk~wN




14.

16.
17.

18.

©o~N>T WD

14

16.
17.
18.

19.
20.
21.

22.

HectpykryprpoBaHHbie (HEHAIIOJHEHHBIE) CHCTEMBL. Pa30aBlieHHBIC, KOHIICHTPHPOBAHHBIC M CHITHHO
koHreHTprpoBanHbie HIIC.
CnocoObl  monmyuenust HamonmHeHHbIX HJIC w3 HeHamonmHenHeix. OOpaTuMble W HEOOpaTUMBbIE
HaroHeHHbIe cucteMsl. [lepexon cBodoHO auctiepcHbix CCE (30511) B CBS3HO-IUCIIEPCHOE COCTOSTHUC
(crymu) 1 HadOopoL
IonsTre o pazmrdHpIx Bumax yeroiumsoctr HJIC.
CTpyKTypHO-MeXaHu4ecKass TPOYHOCTb. VI3MeHeHWe YCTOMYMBOCTH M CTPYKTYPHO-MEXaHWUYECKOH
TIPOYHOCTH IO/ BIIMSIHUEM BHELITHUX BO3/IEHCTBHIA.
ArperaruBHas ycroitunsocts HJIC.

6.3 Bompochl k caMOCTOSITeJIbHON padoTe cTy/AeHTa

Kaxme oco6eHHOCTH KOJUTOHTHOTO COCTOSAHMUS He()TH 1 He(TAHBIX MPOIYKTOB BB 3HaeTe?

KakoBbl MeTozp1 nccneioBanyst yeroiarBoctd HC mist qMCTUIISTHRIX HepTenpoLyKToB?

Kaxosst MeTonp! niccnenoBanus yeroiunBoctet HJIC mist Hedytr 1 octaTouHbIxX HedrenpomykTos?

KaxoBbr MeTozip! riccenoanmst yeroiramuocti HIC 1t HeTSHBIX 1 ra30He(TSHBIX SMYITBCHIA, TIEH?
KaxoBbl MeTonpI HccTea0BaHus yeToiunBocTy 41t TBepapx HAC?

Wznoxure ocHOBBI (hr3uKo-xumudeckoit Mexannku HJIC.

Kaxue peonornueckue monenu noseaenust HIAC Bb1 3Haete?

Uro Takoe CTpyKTypHO-MexaHnueckas mpouHocts HIIC?

Kak wm3MeHsieTcss yCTOMYMBOCTh M CTPYKTYPHO-MEXaHMYeCKas MPOYHOCTh IOJl BJIMSHUEM BHEIIHHX
BO3/IEUCTBHUIA?

. Kakogs1 anektpodrsrdeckue cBotictsa HIC?
11.
12.
13.

KaxoBbI ocobeHHOCTH ArarpaMm (a3oBbix mpepartiehuii B HIC?

Ormvmmre cxeMy Tiepexo/ia 0HO(ha3HOI CHCTEMBI B IBYX(ha3HOE COCTOSTHHE.

Ornmimre BusiHAE (QU3HYECKUX MPOIIECCOB HA XMMUYECKHE TpeBpatierns 1 Ha cBoiictBa H/IC.

Uto mpencTaBmstoT co00i HeCTPYKTYPHPOBAaHHBIE (HEHAITOTHEHHBIE) He(TSHBIE IUCTIEPCHBIE CHCTEMBI?
Yem xapakTepr3ytoTcs pas0aBleHHbIe, KOHIICHTPUPOBAHHEIC M CHITHHO KoHLIeHTprpoBaHHbie HIIC?
Ormuiwmte criocoOs! nomyueHunst HaromHeHHbIX HJIC u3 HeHanoTHeHHBIX.

Yo npencTasisroT co0oii 00paTuMble 1 HEOOpaTHMbIE HANIOJIHEHHBIE He(TSIHBIE IUCTIEPCHBIE CHCTEMBI?
KaxoBbl HeoOxomuMble ycnoBus Tepexoaa cBobomHomucepcHbix CCE (3051) B CBS3HO-IMCIIEPCHOS
COCTOSIHUE (CTYIHH) 1 Hadoopor?

IpuBenuTe moHATHS O pa3MuHbIX BUaax yeroiunsoctd HJIC.

YT0 Takoe CTPYKTypHO-MEXaHUYECKast IPOUHOCTH?

Kak mporcxomutT W3MeHEeHHe YCTOMYMBOCTA M CTPYKTYPHO-MEXAHHMYECKOW TMPOYHOCTH 07 BIMSIHHEM
BHEIIHUX BO3ICHCTBUIA?

KaxoBblI ycrioBust coxpaHeHys arperaruHas ycroitansocts HIC?

6.4 YueOHO-MeTOOIUUYECKOE 0DecTevueHne CaMOCTOATeILHOI padoThI

l'ensdman, M. U. Konnonnnast xumus / M. U. lenspman, O. B. Kosanesuy, B. I1. KOctpaTos. —
CII6. : Jlans, 2008. — 332 c.

Boronkwuii, C. C. Kypc xommongnoit xumun: m3a. 2-e. / C. C. Boroukwuii. — M.: Xumus, 1976. —
512c.

Kosmmonansiii )xyprain. Pexxum nocryna:http://elibrary.ru/title about.asp?id=7853

7. @OHABI OLIEHOYHBIX CPEACTB

[Ipu n3ydyennn qucuuiuingsl «I'eTeporeHHslil KaTaau3 U IPOU3BOJICTBO KaTaIu3aTOPOB»

UCIIOJIb3YETCSl PEHTHHTOBAsi CUCTEMA OLICHKA 3HAHWM CTY/IeHTOB. B TeueHune cemecTpa cTyIeHT
MoxeT HaOpath 120 OayioB.

PeliTuHr moompseT akTUBHBIX CTYIEHTOB JOTIOJHUTEILHBIMU OajilaMH3a HamricaHue pedeparos,

MMPpEACTABJICHHBIC OOKJIaAbl WM T. II. HpeHOI[aBaTGHL HUMCECT MpPAaBO BBICTABIIATH CTYACHTY OLICHKY
«OTIIMYHO» 0€3 9K3aM¢CHa, €CJIIN peﬁTI/IHF CTYACHTA B CEMCCTPC NPCBLIIIACT 90 6amnoB.


http://elibrary.ru/title_about.asp?id=7853

IMacnopT ¢oHaAa OLIEHOYHBIX CPEICTB AUCUUIIIMHBI

Koa konTpoaupyemoii

K ( ) HaumenoBanme
OHTPOJIMPYEMbI€ pa3ie/ibl (TEMbI KOMIIeTeHIMU
y OMIETEHR OIIEHOYHOTI'0
AUCHUIIIMHBI
(W1u ee yacTH) cpeacrsa
OO01eTeOpeTHIeCKHEe  acTIeKTHl  HE(TSHBIX
mucriepcHbIx cructeM (H/IC). YcTHBIH onpoc
OIIK-3 //KOTIIOKBHYM
[MpuxnanHble acieKThl PU3UKO-XUMUU VYeTHBI onpoc
HJC. [K-15 //KOIIOKBHYM
Konnongno-xummueckue CIocoObI VYeTHbI# onpoc
MHTEeHCU(DUKALTUH KUIKO(PAa3HBIX //KONIOKBHYM

MIPOLIECCOB. [K-15, TIK-17

BmsiHre BHETHUX JaKTOPOB HA KHHETUKY TIK-15.1TK-17 TIK-18 VYceTHsIl onpoc

MpeBpaIICHUN //KOJIIIOKBUYM

KoH1enmms sKkcTpeManbHbIX COCTOSIHUMN VYcerHbIi onpoc
1K-15,11K-17,I1K-18 //KONIOKBHYM
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7.101eHO0YHbIe CPeACTBA JUIANIPOMEKYTOYHOM aTTeCTAllUH

7.1.1. Bompocs! k niepBoii arTecTanuu

Oomereopernyueckue acriekTbl HeTsHbIX JucrepcHbIx cucteM (HZC).

CoBpeMeHHBIE TPEICTABICHNS O COSIMHEHMSIX He(hTH 1 MX CKJIOHHOCTH K B3aUMOJICHCTBHSIM.

Hedts kak qucnepcHas cucrema. HMC u BMC 1 nx OCHOBHBIE CBOMCTBA.

CuITbl MEXXMOJIEKYIISIPHOTO B3aUMOJIEHCTBHUS M COOTHOLIEHHE MEYKTYy HUMH.

O6pazoBanue accormatoB. OCOOEHHOCTH KOJUIOUIHOTO COCTOSTHUSL He()TH 1 He(TSHBIX MPOYKTOB.
®aza n mexdazubrii cnoit. [TyTu nx obpasoBaHms.

DopMupoBaHKE U CTPOEHHE CIOKHBIX CTpYKTYpHbIX eaunull (CCE).

Monens crpoennst CCE.

3aKOHOMEPHOCTH €€ TTOBEICHHS B HE(TAHBIX CHCTEMAX.

IIpencraBneHue o KUHETHKE U MEXaHU3ME M3MeHeHus pazMepoB U cBorcTB CCE. Kputieckue pamychbl
CCE.




TepmomuHamrraeckue actiekTsl yeroiramocTi CCE.

Jpyrue crnocoObl OnvcaHus CTPYKTYP B HEPTIHBIX CHCTEMAaX.

INoBepxHOCTHEIE sIBNICHUS Ha pasneie ¢a3. [loBepxHOCTHOE HATsHKEHHE.

TepMomrHaMKKa MOBEPXHOCTHBIX SIBIICHHIA.

Mertozp! M3y4eHHs TOBEPXHOCTHBIX CBOMCTB pasnmdaabix HIC.

IToBepXHOCTHBIEC 1 OOBEMHBIE CBOMCTBA HE(DTSHBIX CHCTEM.

INepepacnpenenenue BenecTB MexIy (azavu.

Xumrraeckue npeppartenrs B HJC.

Bmstaue ¢przndaeckux mMporieccoB Ha XMMHYIECKHE peBparieHus u Ha cBoiictea HIC.

Metons! onpenenenus aucniepcaoctd HJC.

CennmMeHTalMoHHBIE MeTOABI onpeneneHus aucrnepchoctn HIC.

Konmykromerprdeckuii MeTon onpenenenrst aucriepcHocti HIC.

Onpenenennst mrcniepcHoctr HJIC ¢ IOMOIIBIO refb-NpOHKKArOLIeH XpoMaTorpagum.

Onpenenennst mucniepcHoctrt H/IC ¢ IOMOIIBIO SMeKTPOHHOH MUKPOCKOTIHH.

Onpenenenst aucriepcHocTrt HJIC ¢ TIOMOITTBIO PeHTTEHOBCKOTO PaCCesTHEIS.

Meroar! onpenenenust mucnepcHoctd HIIC, oCHOBaHHBIE HA M3YyYEHUH MX MOJIEKYJSIPHO-KUHETUUECKHUX

CBOICTB.

. Kocennble Metonsl onpenenenus auctiepcaocta HIC.

28. llonsarre o pazmmunbX Biax yceroiausocti HJIC.

29. Ycrottuneocts H/IC 1 METOMBI €€ MCCIe0BaHS TS TUCTWIISATHBIX HE(DTEPOIyKTOB.

30. Ycroiturocts HIIC 1 MeTop! ee riccrenoBanyist st HepTH U OCTATOYHBIX HE()TEPOTYKTOB.

31. Ycroumsocte HJIC 11 MeTozp! ee rccreioBanus 1y1st He(pTSIHBIX U Ta30HE(TSIHBIX SMYITECHIA, TIeH.

32. Ycroitursocts HIC 1 MeTomp! ee viccnenoanmst aist TBepapix HIC.

33. OcHoBbI (hr3uko-xumudeckoi Mexannku HIIC.

34. Peonormdeckre Moaemu noseaenrs HIIC.

35. CrpyKTypHO-MeXaHI9eCKast POIHOCT.

36. V3MeHeHHe YCTOMYMBOCTH W CTPYKTYPHO-MEXAHWYECKOM TMPOYHOCTH I07 BIMSHAEM BHEIITHHX
BO3/ICHCTBUM.

37. Dnextpodmsudeckue coricrsa HIIC.

38. Arperarusnas ycroitunocts HJIC. Ponb [TAB 1 BMC B crabwmzarim HJIC.

39. Imarpamma hazosbix mpepparieHuii B HJC.

40. Cxema nepexoa onHO(A3HOM CHCTEMBI B IByX(ha3HOE COCTOSIHYE.

41. dazoBble niepexo/pl B He(hTAHBIX crcTeMax 1 poma.

42. Kvnenue - KOHICHCAITHSL.

43. Kpucramnusaius u CTeKIOBaHHE.

BRBRNRBEEREERERE

B

7.1.2.Bompockl KO BTOPOH aTTeCTalluu

1 .Turb! HeTSHBIX JUCTIEPCHBIX CHCTEM B TIPOMBIILICHHBIX niporieccax. HIIC «ra3-KukocTby.

2 Tumbl HeTAHBIX MCHIEpCHBIX CHCTEM B MpoMbIIUIeHHBIX mponeccax. HAC — «kumkocTs-
KHUJIKOCTH.

3 Turb! HePTIHBIX AUCTIEPCHBIX CHCTEM B TPOMBINUICHHBIX Tporieccax. HIC  «rBepmoe Terno-
HKUZIKOCTB.

4 Turb! HehTAHBIX AUCTIEPCHBIX CUCTEM B MPOMBIILIEHHBIX nporieccax. HIC «ra3-TBepmoe Ternon» n
<OKUJIKOCTB-TBEPOE TEJIOM.

5 Tumbl HeTIHBIX AUCTIEPCHBIX CHCTEM B HpoMbliuieHHbIX npoueccax. HIC «rBepmoe Temno-
TBEPOE TEIIO.

6 Ipuknanusie actnextsl ¢pusuko-xumun HJC. Texunonoruu ¢ ooparumbmvu HIIC.



7 Jenapadunmsanmy (paxipii HepTH OXJIOKICHAEM M KOMIUIEKCOOOPa30BaHHEM KapOaMHIIOM.
Poib BHemmux (akropoB (IMpUpoaa PacTBOPHTEIS M TEXHOJOTHYCCKHMX IIapaMETpoB) Ha (POPMHPOBAHKEC

CTPYKTYPBI U pa3MepOB AUCTIEPCHOM (ha3bL.

8 I'mapatooOpa3zoBaHue B Cpefe YIJICBONOPOAHBIX Ta30B. BiusHME BHEIIHMX (aKTOpOB
(BIOKHOCTH, YHICTOTHI Ta3a W TEXHOJIOTHUCCKHMX IAapaMETPOB) (DOpMHPOBAHKMS pa3MEpOB AUCTICPCHOM
¢hazml

9 TexHonormm ¢ KomwtonmaHbMy, YactiaHO HeoOpatuMbiMu HJIC. TlomydeHne ocratouHbIX M
OKHCIIEHHBIX OUTYMOB.

10 Texumonormn ¢ obpasoBanneM TTyOokrx HeoOpatumbix HJIC. TepmokpeknHr W KOKCOBaHHE

n1yooknx HeoOpatrmbix HIIC B mporiecce XUMHUYecKoro MpeBparlieHus ChIpbs. BivsiHue BHEITHUX PaKTOpOB Ha
KUHETHKY MPEBPAIICHUM.

11 Texuonornn ¢ obpazoBarmemM riTydoknx HeoOpatnMbix HJIC. Karamuriraeckuii kpexusr. Brsiaue
BHEIIHUX (DaKTOPOB HAa KMHETHKY MPEBPAILCHHH.

12 Texuonoruu ¢ obpasoBanreM Tyookrx HeoOparuMbix HJIC. ['uaporeHn3aiMoHHbIE POIECCHI.
Bmusive BHeHX (hakTOPOB Ha KHHETHKY TPEBPALCHHA.

13 KonmonnHo-xuMuueckue crmocoObl WHTEHCU(UKAUK  KAAKO(PA3HBIX  MPOIECCOB.
CepHOKHUCIOTHOE alKWIIMpOoBaHue. BrvsiHre BHEIHNX ()akTOPOB HA KMHETHKY MPEBPAICHHH.

14 Kommonmao-xuMuyeckue crnocoObl  WHTCHCH(DHUKANWK  KUAKO(A3ZHBIX  MPOIECCOB.
ANKuIUpoBaHueapeHoB onedruHamMy. BimsiHye BHEIIHMX (PaKTOPOB HAa KUHETHKY IPEBPAICHUI.

15 PerynupoBanue (a30BbIX MEPEXOA0B B reTepodasHOM MPOLECCe OKUCICHHUS HEQTIHBIX
OCTaTKOB.

16 IonGop mucnepcHO# (asbl M WICTIEPCHOM Cpepl TPH TIPOM3BOACTBE IUIACTHYHBIX CMAs3OK.
M3mMeHeHne KadyecTBa IUIACTUYHBIX CMA30K B 3aBHCHMOCTH OT KOJIMYECTBA W TIPHPOJBI HATIONHHUTENCH WU
3aryCTUTENEH.

17 [IpuroroBnenne TOBapHBIX HEPTETIPOITYKTOB.

18 XpaHeHne HePTEPOTYyKTOB.

19 [TpuroToBieHue KUIKAX TOBAPHBIX HEPTEPOAYKTOB.

20 BimsiHre TpUpOIBI M KOJIMYECTBA IUCTICPCHOM (pashl HA KAUYSCTBEHHBIC XaPaKTEPUCTHKK TOBAPHOM
NPOAYKLIMM IPY KOMITAYHIUPOBAHUH.

21 Penentel koMnayHAMPOBaHUSL.

22 Crioco0Obl omnpe/ieNieHust CTPYKTYPHOH BSI3KOCTH TSIKEIBIX OCTATKOB.

23 Onpenenenue apreratuBHoi ycrounsoctu HJC (smynbcenit).

24 Metoapl  ompeneneHUs]  WHTEHCHUBHOCTH  IIEHOOOpa3oBaHUs W IICHOTAIlCHMS
HEPTENPOTYKTOB.

25 BnustHye mosspHBIX pacTBOpUTENICH Ha TeMIepaTypy NOMyTHEHHsI HePTAHBIX QpaKkiuid.
26 MeTonpl cocTaBleHHs] KOMIO3WIHUNA HEPTIHBIX OUTYMOB W oOmpejaelieHHe (HH3UKO-
XUMHUYECKUX CBOMCTB KOMIIO3UIIUH.

27 Metonbpl cocTaBieHUs] KOMIO3UIUK He(TSIHBIX NapaduHOB W oOmpesenieHne (U3UKO-
XUMUYECKUX CBOMCTB KOMIIO3UIIMH.

28 OcTpemMalibHble  COCTOSIHUSI HeTera3oBbIX CHUCTEM B TIpoleccax J0ObluM U
TPaHCTIOPTUPOBKH.

29 OcTpemMalbHble  COCTOSHUSI HE(TEra3oBbIX CHCTEM B TIpoleccax MJoObluM U
TpaHCHOPTUPOBKHU. BononedTsiHbIE SMyIbCHU.

30 OcTpeMaibHble COCTOSHHS  HE(TEera3oBbIX CHCTEM B Ipoleccax A00bIYM U
TPaHCHOPTUPOBKHU. TpaHCTIOPTUPOBKA HEPTSIHBIX CUCTEM.

31 BnusiHue BHEIIHMX BO3JAEHCTBUH Ha (U3MKO-XMMUYECKHE, OSKCIUIyaTallMOHHBIE U

9KOJIOTHYECKUE CBOWCTBA HEPTEPOLYKTOB (KOHIICTIIHSI SKCTPEMAIILHOTO COCTOSIHUS).



7.1.3 IlpumepHBIi 00paserr aTTECTAIMOHHOTO OMIeTa

T'PO3HEHCKHN T'OCYJIAPCTBEHHBII HED®TAHON

TEXHUYECKHWI YHUBEPCUTET

ATTECTALIMOHHBI BUWJIET Ne 1

JucrumimHa

Qakynprer HTD cnenuansHocTs HT CEeMeCTp

1. OOmereopernueckue actekTsl HeTaHbIX aucnepcHbIx cucreM (HC).
2. Tlowsarue o paznnunbix Buaax yerounsocty HIC.
3.  Ycroituusocts HJC 1 MeTozp! ee uecnenosanus uis teepasx HIIC.

« » 20 1. Jlextop M.A.TakaeBa

7.2011€HOYHbIE CpeacTBa AJd TEKYHIEro KOHTPOJIsA yCIIEBAEMOCTH

7.2.1. Bompochl k 3aueTy

OOmereopernyueckue acriekTbl HeTsHbIX ucnepcHbIx cucteM (HZC).

CoBpeMeHHbIE PEACTABICHHS O COSIUHEHUAX HE(PTH 1 UX CKIIOHHOCTH K B3aUMOZCHCTBHSIM.

Hedtp xak qucnepcHas cuctema. HMC u BMC 1 ux 0CHOBHBIE CBOWCTBA.

CuITbl MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBHS M COOTHOIIEHHE MEXKTy HUMH.

O0pazoBanue accorpatoB. OCOOEHHOCTH KOJUTOUAHOTO COCTOSHUS HE()TH U HE(TAHBIX IPOIYKTOB.
®aza n mexdazubrii cnoit. [Tyt nx obpazoBaHms.

DopMHpOBaHKE U CTPOSHHUE CIOKHBIX CTPYKTYpHBIX equHUI] (CCE).

Monens crpoennst CCE.

3aKOHOMEPHOCTH €€ TTOBEACHHUS B HE)TAHBIX CUCTEMAX.

IIpencraBnenne 0 KUHETHKE M MEXaHU3Me M3MeHeHus pazmepoB U cBoicTB CCE. Kputideckue pamychl
CCE.

11 Tepmonmnamuueckue acnekts! ycroiunBocta CCE.

12 Jlpyrue crocoObl OMMCaHUs CTPYKTYP B HEPTIHBIX CHCTEMAX.

13. TloBepxHOCTHBIE sIBIICHUS Ha paszeie ¢a3. [IoBepXHOCTHOE HATSHKEHUE.

14 TepmonnHaMHKa IIOBEPXHOCTHBIX SIBIICHHIA.
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37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

48.

49.
50.

51.

52.

53.

54,

55.

56.

57.

MerTonp! m3y4YeHIS TIOBEPXHOCTHBIX CBOUCTB pa3miaHbx HIC.

IToBepXHOCTHBIE U 00BEMHBIE CBOMCTBA HEQTSIHBIX CHCTEM.

INepepacnpenenenue BenecTB MexIy (azavu.

Xumnueckue npesparienus B HIC.

Bmstaue ¢przndaeckux mMporieccoB Ha XMMHUYIECKHe peBparieHus u Ha cBoiictea HIC.
Mertomr! onpenenennst auctiepcaoctd HJC.

CemMeHTAaIMOHHBIE MeToABI onpeaeneHus ucniepcHocty HIC.

Konmykromerprdeckuii MeTon onpenenenrst aucriepcHocti HIC.

Onpexenerst aucriepcHocTd HJIC ¢ TIOMOITBIO TelTb-TIPOHMKAIOIICH XPOMAaTOr pagH.
Onpenenenns gucnepcHoctd HIC ¢ moMOIIBIO A1eKTPOHHOM MUKPOCKOITHHL

Onpenenenns aucnepcHocTd HIC ¢ moMOIIB0 peHTTeHOBCKOTO PacCcestHys.

Mertomp! onpenenenns muctiepcaoctrt HJIC, ocHOBaHHBIE HA M3YYEHHWH WX MOJEKYIIAPHO-KUHETIIECKIX
CBOJCTB.

Kocsennbie Metozp! onpenenenus aucnepcaocty HIC.

. Ionstre o pazmunbx Buaax ycroiansocti HJC.
29.
30.
31.
32.
33.
34.
35.
36.

YeroitamBocts HIIC 11 MeTOmIBI €€ MccieIoBaHus IS qUCTHLIITHBIX He(pTETPOTYKTOB.

YeroitunBocts H/IC 1 MeTonip! ee necnenoBanmyst 11t HepTv 1 OCTaTOUYHBIX He()TEMPOIYKTOB.
YeroitamBocts HIIC 1 MeTompI ee mccieoBanust st HeDTSHBIX U ra30HE(TSHBIX MYJIECHIA, TTeH.
VYeroiursocts HIC 1 Mmerozp! ee uccienosanust 11t Teepapix HIC.

OcHoBb! (rzuko-xummdeckoi mexanvk H/IC.

Peonormueckrie Mmogemu noseaenust HJC.

CTpyKTypHO-MEXaHUUECKas IPOYHOCTb.

N3MeHenne yCTOMUMBOCTM M CTPYKTYPHO-MEXAHMUECKOM MPOYHOCTH TIOJ BIMSHUEM BHELIHMX
BO3/ICHCTBUM.

Onextpodrrdeckure cBoiictea HIIC.

Arperaruenas ycroitanBocts HJIC. Pors ITAB 1 BMC B crabmmzarm H/IC.

Juarpamma (hazoBbix npesparteHuii B HIIC.

Cxema niepexozia o1HO(ha3HOM CHCTEMBI B IBYX(Da3HOE COCTOSHUE.

DazoBbIe epexo/ibl B HeTSHBIX cHcTeMax 1 poza.

Kurienvie - koHnEHCaIysL.

Kpucrannuzanus v CTeKIIOBaHUE.

Turb! HeTAHBIX AUCTIEPCHBIX CHCTEM B POMBILIIEHHBIX Mporeccax. HIC «ra3-KuaKocTb.

Turb! HeTAHBIX AUCTIEPCHBIX CHCTEM B IPOMBILTEHHBIX rporeccax. HC <«GKUAKOCTb-KUAKOCTHY.

Turb! HeTAHBIX TUCTIEPCHBIX CHCTEM B IPOMBIIIIEHHBIX Tporieccax. HIC «TBepioe TeNno-KHaKOCTb.
Tumbl HeTSIHBIX WCHEPCHBIX CHCTEM B MpOMBIIUIEHHBIX mponeccax. HIC  «ras-tBepmoe Teno» u
<OKUIKOCTB-TBEPOE TETIOM.

Turb! HeTAHBIX TUCTIEPCHBIX CHCTEM B IPOMBINIIEHHBIX Tporieccax. HIC «TBepsioe Teno-TBepioe Temoy.
[Mpuxnanaeie actiektsl puznko-xumuu HJIC. TexHomoruu ¢ odparumvbmvu HIC.

Henapaurmsamiy  ¢pakimii HeTH OXJIKICHHEM H KOMIUIEKCOOOpa3oBaHWEM KapOamuioM. Porb
BHEITHUX (PakTOpOB (TIPUpO/IA PACTBOPUTENS W TEXHOJOTMYECKMX TapaMeTpoB) Ha (HOPMHpPOBAHKE
CTPYKTYPBI U pa3MepOB JUCTIEPCHOM (ha3bL.

I'unparooOpazoBanye B cpele YIIEBOAOPOAHBIX Ta3oB. BimsHue BHEIHMX (HakTOpPOB (BIA’KHOCTH,
YUCTOTHI Ta3a W  TEXHONOTMYECKMX TapaMeTpoB) (OPMHUPOBAHMS  Pa3MEPOB  HCTIEPCHON
¢asbl.

TexHomnornym ¢ KOWOMAHBIMY, YacTuyHO HeoOparimbiMu HJIC. TomydeHne ocTaTouHBIX W OKUCICHHBIX
OUTYMOB.

Texuonoruu ¢ obpasoBaHueM TiryOokux HeoOpaTuMbix HJIC. TepMOKpPEKHMHT M KOKCOBAHHE IITyOOKHX
HeoOparmvbix HJIC B mporiecce XMMHIHMECKOTO TIPEBPAINCHYS CHIPhsl. BimisiHre BHEHMX (HaKTOPOB Ha
KUHETHKY TPEeBPaILEeHHH.

Texuonornu ¢ oOpaszoBanveM IimyOokmux HeoOpatumbix HJIC. Karamurudeckuii kpekunr. BiusHue
BHEITHHX (DaKTOPOB Ha KMHETUKY MPEBPAIICHHUH.

TexHomornu ¢ odpazoBanneM irybokux HeoOparumbix HIIC. I'mnporennsanmonssie mporecchl. BrvsHue
BHEIIHUX (DaKTOPOB Ha KMHETHKY MPEBPAILEHHH.

Komnonmno-xumudeckue CITOCOOBI HHTeHCU(DUKALIUY KUIKO(Da3HBIX MIPOIIECCOB.
CepHOKHUCIIOTHOE alTKWIIMPOBaHKe. BrvsiHre BHEIHIX (akTOPOB HA KMHETHKY MPEBPAICHHH.
Komnounno-xumuyeckue CIIOCOOBI WHTCHCH(DUKAIIH KUAKO(Da3HBIX MIPOIIECCOB.

ANKUIIpOBaHUEapeHOB onedruHaMu. BrmsiHre BHENIHUX GakTOPOB HA KMHETHUKY TPEBPAIICHHIA.
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PerynmupoBanue (a30BBIX TEpexoJ0B B TeTepodasHOM TMporecce OKUCICHHS HePTIHBIX
OCTaTKOB.

[Monbop aucnepcHOi a3kl U IUCTIEPCHOM cpeapl NP MPOW3BOACTBE IUIACTUYHBIX CMa3oK. M3MeHeHue
Ka4ecTBa ITTACTHYHBIX CMa30K B 3aBUCHMOCTH OT KOJIMYECTBA U MPHUPOJIBI HATIOIHUTENEH 1 3aryCTUTENEH.
[IpuroToBnenne ToBapHBIX HEYTETPOAYKTOB.

XpaHeHne HePTEPOTYKTOB.

[IpuroroBieHNE )XUIKUX TOBAPHBIX HEPTEIIPOIYKTOB.

Bmstave npuponsl W KompdecTBa JMCTIEpCHOM (Daskl HAa KAdeCTBEHHBIC XapaKTCPHCTHKK TOBAPHOM
TIPOYKIMH TIPY KOMITAYHTUPOBAHIH.

Peuientel KOMIayHAMPOBAHMSL.

CriocoObI onpeielICHHsI CTPYKTYPHOU BS3KOCTHU TSDKEIIBIX OCTaTKOB.

Omnpenenenne arperatuBHOl ycTtorunBoctd HJIC (amynbenit).

MeTtoibl onpeiesicHNsI THTEHCUBHOCTH IMIEHOO0Pa30BaHUs M MEHOTAIICHUS HEPTEIIPOyKTOB,
BnusiHue monsipHBIX pacTBOPUTENCH HA TeMIIepaTypy MOMYTHEHUS HEPTIHBIX (hpPaKIHii.

MeTopl coCTaBIEHHS] KOMITO3UIM HEe(TSIHBIX OMTYMOB W OlpeneieHne (hU3NKO-XUMHUIECKIX
CBOMCTB KOMITO3ULIUM.

MeTonbl cocTaBiIeHUs] KOMITO3UINH HEPTAHBIX apa@HuHOB U onpeaecHrne QU3NKO-XUMUICCKUX
CBOMCTB KOMITO3ULIUM.

DKCTpeMallbHBIE COCTOSHHS He(hTEra30BbIX CUCTEM B IpoIieccax MOOBIYN M TPAHCIIOPTHPOBKH.
DKcTpeMalbHble COCTOSHUSI HETEra30BbIX CHUCTEM B IMpolieccax JAOOBIUU W TPaHCIIOPTHPOBKH.
BoponedTsiHbIe 3MyIIbCHU.

DKCTpeMallbHbIE COCTOSHUS HE(TEra3oBBIX CHUCTEM B Ipolleccax JOOBIYA W TPaHCHOPTHPOBKH.
TpaHCTIOPTUPOBKA HEPTSIHBIX CUCTEM.

Bnusnue BHEIIHUX BO3I[€I\/'ICTBI/II\/'I Ha (I)I/I?;I/IKO'XI/IMI/I‘IGCKI/IC, OKCILTyaTallMOHHBIC U 9KOJIOTMYCCKUEC
CBOIicTBa HE(TENPOAYKTOB (KOHIIETIIIHS YKCTPEMATBHOTO COCTOSHUS).

7.2.2 llpumepHsIii 00pazel] 3a4eTHOro OHyIeTa

T'PO3SHEHCKHWI 'OCYJIAPCTBEHHBIA HE®TSHOM

TEXHUYECKWA YHUBEPCUTET

BUJIET Ne 1

Jncuunmiainna

®akyabrer HTD cnenuajibHocte HTcemectp

no

BmisHre mpupospl M KONMYECTBA JWCHEPCHON (pasbl HA KadeCTBEHHbBIE XApPAaKTEPUCTHKH TOBAPHOU
HPOAYKLMM IIPY KOMIIAYHIUPOBAHUH.

[Mpuknanssie acniextsl Gpuzuko-xumun HJC. Texnonoruu ¢ ooparnvemvi HIC

Hedts kak qucnepcHas cucrema. HMC u BMC 1 nx ocHOBHBIE CBOMCTBA.
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7.3 Bomnpocsl A5 KOJJIOKBHYMA

Bonpocwt nepeozo konnokeuyma

Knaccudukanus IUCHEPCHBIX CHUCTEM IO pa3MepaM YacTHLl JucrepcHor ¢aszwl. Kommowano-
JHCTIEPCHBIE CUCTEMbI. MUKpOTreTepOreHHbIe CUCTEMBI.

OCOOCHHOCTH  TIPOSIBICHUSI  MOJICKYJSIPHO—KMHETUYECKUX CBOWCTB  CBOOOIHOIMCIIEPCHBIX
cucteM. CeTuMEHTaIMOHHO—IU(HY3HOE paBHOBECHE.

[epssrit 3axon @uka g quddysun. I'panreHT koHneHTpanuyd. YacTuaHast ¥ TpaMM-dacTHIHAS
KoHIeHTpauu. CpeHU CABUT YacTHUIIBL. Y paBHEeHUE DUHIITEtHA-CMOIIyXOBCKOTO.
Bbapomerpuueckas dhopmyna Jlamraca. Ypasuenue [leppena-bonpimana.

BbpoyHOBCKOE NBM)KEHNE, IPUUMHEI €T0 CyIIeCTBOBaHUs. Teopus DHHIITEHA.

Ocenanre QUCIIEPCHBIX YacTUIl B cycrieH3usax. CHCTEMBI MOHO-, OW- ¥ TIOJIMANCIIEPCHBIE; aHAIIH3
rpauKoB, OIUCHIBAIOIIMX HAaKOIUIeHHe ocaaka. OmnpeneneHue (QPakIMOHHOTO COCTaBa
mucriepcHelx  cucteM. [loctpoenne auddepeHaTbHBIX KPHUBBIX —paclpeesieHus YacTHI]
MOJUAUCIIEPCHON AUCTIEPCHON CUCTEMBI.

Bonpocwsl 6mopozo xonnokeuyma

TepMUH «ITOBEpXHOCTHOE HaTsHKEHUE» (cmina, padoTa, sHeprusi). [IpuunMHa MpOSBIEHUS 3TOTO
CBOWCTBA Ha MOJIBWKHBIX TPaHUIIax paszziena ¢a3. Pors TeMnepaTypsl.

[lpuHnun noaxoja K TEPMOAMHAMHYECKOMY OIMCAHUIO TETEPOICHHBIX CHUCTEM B METOAE
n30bITKOB ['MO0Ca (KOMMUecTBO BENIeCTBA B Pa3HBIX TOUKAX CUCTEMBbI, JHEPTHSI CHCTEMBI).
[loBepxHocTHast aKkTUBHOCTH. BemectBa mnoBepxHOocTHO-akTuBHBIE (IIAB) W WHaKTUBHBIE
(ITMAB) 1O OTHOIIEHHIO K BOJIE M IPYTHM PACTBOPUTEISIM. AJZICOPOLIUS HA TPAHHIIE C BO3AYXOM
B ATHX ciiydasx. [lepexosl oT M30TepMBbl MOBEPXHOCTHOTO HATSKEHHS K M30TEPME afcopOInuu
ITAB. CewmeticTBa 3THX M30TepM jisi roMonorudeckux psagoB [1AB. Ilpasuio [Jrokio-Tpayde u
€ro OOBbsICHEHUE.

BreiBog ancopOuuoHHoro ypaBHenusi 1'mb6ca. BeiBox ypaBHenusi Jlenrmiopa. Ilepexon k
JUHEWHOMY BHIy YypaBHEHHs JIeHrMIopa, HaxOXJE€HHE €ro KOHCTaHT M OILIEHKa pa3MepoB
Monekyn ITAB.

CBs13b ancopOLMOHHBIX ypaBHeHHH [ 100ca u Jlenrmropa, nepexon k ypasaeHuto LnmkoBckoro.
OKCTIepUMEHTAIIbHBIE METO/IBI OMIPEEIEHHUS TTIOBEPXHOCTHOTO HATSIKEHHUS.

BOI’lpOCbl mpembuvezo Koaiokeuyma



1. JlmodunsHble ¥ THOGOOHBIE CUCTEMbl. BO3MOXHOCTH CaMOIPOU3BOILHOTO JUCIIEPTHPOBAHUS B
reTeporeHHon uoduibHoM cucteme. Kpurepuit Pebunnepa.

2. TloHATHS cCeIMMEHTAIMOHHOM M arperaTMBHON yCTOWYMBOCTU JTHMO(GOOHBIX AUCTIEPCHH, (PaKTOPHI
UX OINpEACIAIOIINE.

3. Koarymsauus. IlpuumHbl paspymieHuss TUCTIEPCHBIX cucTeM. [lopor Koarymisiuuu —3oiei
anekTponutamu. IlpaBuno Iyneue—Tapau. V3MeHeHHe >S1EKTPOKMHETHUYECKOTO MOTEHIMala
YaCTHII TIPH Koaryisinuu nHAn(QepeHTHRIMU U HenHAN(DPEepEeHTHRIMH 3JIEKTPOIUTaMu. SIBieHne
HENpPaBUIIBHBIX PS/I0B.

4. OcCHOBHbBIC HJCH TEOPUHU KOATYJSAIHHA TUAPOGOOHBIX 30iei amekrponutamu (teopus AJIDO).
PacknunuBatomee pasneHue 1o JlepsaruHy. OHeEpruss Cuil  OTTalIKUBaHUS W B3aUMHOIO
npuTskeHus. Vi3MeHeHue 3TuX napaMeTpoB B 3aBUCUMOCTH OT PaCCTOSHUS MEXYy YaCTHLIAMH.

5. TlorenmuanpHass KpuBas 3aBUCHMOCTH B3aMMOJCHCTBHS YACTHII JUCHEPCHON a3l  OT
paccrosiHus Mexy HUMH. [lonreepxaenue npasuia llynsue—I"apau Ha ocHoBe Teopuu JJIDO
(3akoH mecToi crenenu [eparuna).

6. llepmomudeckue KOJUIOWIHBIE CTPYKTYphl W TPUYMHA WX CYIIECTBOBaHUS. BimsHue
ANIEKTPOJIMTOB M TEMIIEPATYPhl Ha UX ycToitunBocTh (AJIDO).

7.4 3ananus A 1a00paATOPHBIX 3aHATHH

ITo xypcy «lIloBepxuoctHeie siBineHust B H/AC» cTyneHTBl JOKHBI BBIIONHUTH — J1a0OpaTOpHbBIE
paboThL(Tabnuna 4)
IlepBoe 3aHATHE BKIIOYAET B ce0sl HHCTPYKTAX II0 OXpaHe TpyHAa s cTyAeHToB. llocie nzyuenus

MHCTPYKIUM KaXJbId W3 CTYIEHTOB JOJDKEH pAaclucaTbcsl B KOHTPOJBHOM JIUCTE TPOBENEHUS
MHCTPYKTa)Ka 110 OXpaHe TpyAa.

Obpazey nadopamopnoii pabomut

JIaGopartopuas paGoral. OIIPEJIEJIEHUE ATPETATUBHOM YCTOMYUBOCTH
HE®TSAHBIX JUCIHEPCHBIX CUCTEM

Henn pa6oTsl. M3yunTh 3aBHCUMOCTh arperaTuBHON YCTOWYMBOCTH HE(DTAHBIX JUCTIEPCHBIX CUCTEM OT
KHUHEMAaTHYECKOU BSI3KOCTH.

Aepecamugnasn ycmouuugocmy — 3T0 CHOCOOHOCTb YacTHUL] TUCTIEPCHON (a3bl MPHU CTOJIKHOBEHHUU
JIpyr ¢ JpyroM WK ¢ TpaHMIel paszzgena (a3 cCOXpaHATh CBOM MepBOHAYAIBLHBIA pazMmep. M3meHeHue
pasMepoB UYACTHIl MOXKET MPOUCXOJUTh B HE(QTIHBIX ITUCIEPCHBIX CHUCTEMax MpH Mpoleccax
KoajecreHuu u Qirokysiwm [ 1,2,6,7].

Koanecyenyus - npouecc cnusnust (yKpyIHEHHNs1) YAaCTUI] IIPH CTOJIKHOBEHHU.

Droxyrayus — CNUSIHUE YACTHUI] TIPH CTOJIIKHOBEHUH ¢ 00pa30BaHHEM CTYCTKOB (arperaToB) U3 JIByX
win Oonee wyactun. [lo ¢usnyeckoit cymmoctn mnpouecc (IOKyIsSIMH 0Oojiee  COOTBETCTBYET
CeMMEHTAI[MOHHOMY TIPOIIECCY, YeM CIHSIHUIO YaCTHIl IIPU CTOIKHOBEHHUU.

CrnoxHble CTPYKTYPHBIC SAWHHIIBI JUCIEPCHOW CHUCTEMBI W BCA CHCTEMa B II€JIOM CITOCOOHBI
COXpaHATh CBOM CBOWCTBA TOJBKO TIPH YCJIOBHH IOCTOSHCTBA COCTaBa W BHEUTHUX MapaMmeTpoB. llpm
W3MEHEHUHU 3TUX YCJIOBHM MEHSIETCS CTENEHb TUCIEPCHOCTH, CTPYKTYPHO-MEXaHHYECKAasl MPOUYHOCTH,
pacrloioKeHne MOJEeKyd B aJCOpOLMOHHOM CJI0€, TO €CTh YCTOWYMBOCTH CHCTEMBL. JTO MJaeT
BO3MOXKHOCTH BO3/ICHCTBOBATh HE TOJHKO Ha BBIXOJ, HO M HA KAUYECTBO MPOAYKTOB MepepaboTKu HedTH.
KonnyecTBeHHBIE W KAa4YeCTBEHHBIC HW3MCHEHMS, MPOUCXOMASIINE TPU HU3MEHEHUH YCTOMYUBOCTH



HE(TSIHBIX TUCTIEPCHBIX CHCTEM, 3aBUCHT HE TOJIBKO OT MPUPOJIBI BEICOKOMOJICKYJISIPHBIX CHCTEM, HO U OT
coCTaBa JUCIEPCHOM Cpelbl M CHII MEXMOJEKYJIpHOro B3ammozeicteus (MMB) dopmupyrommx
CTPYKTYpY DucnepcHoi cpensl [3,4,5].

[loka oTCyTCTByeT METOJIMKA KOJIMYSCTBCHHON olleHKH cwi MMB B CHOXHBIX HE(TSIHBIX
cuctemax. [loaTomy, OlIEHKY UM MOXKHO JaTh JIMIIb IO KOCBEHHBIM IapaMmerpaM (U3NKO-XUMUYECKUX
CBOMCTB. MOXHO OIICHUTH N3MECHEHHUS, IIPUMEHSISI pa3TnIHbIe 100aBKH [7].

Matepuaisl, nocyaa u 060pyi0BaHue.

Kanunnapnouit suckosumemp muna BIDKT-2

baus euckosumempa, 3an10JHEHHAs! [NIULEPUHOM, Pa30aBIIEHHBIM BOIOM
Tepmomemp mo F'OCT 13646-68

Cexynoomep o 'OCT 5072-79

Cywunsublii wikag, odecneunBaronuii remmnepatypy ot 50 g0 200°C

Cmaxkanvl mepmocmotikue, 50 MIL.

HpOBeI[eHI/Ie omnbITAa.

1. TloaroraBnmBarOT HECKONBKO 00pa3moB mcxomHoro Hedremnpoaykra (30 r) m B cMecH €ro ¢
Pa3HBIM KOJIMYECTBOM J00aBKH, KOTOPbIE TIIATEIBHO NepemMenuBatoTcsi. KomuuecTBo 00pasioB JOKHO
OBITH JOCTAaTOYHBIM IS BBIICHEHHUS 00pa3lia ¢ MUHUMAJIbHOHN BSI3KOCTBIO.

2. llomydyeHHbIe cMecH MOJBEPraloT MpeIBapUTENBLHONH TEpMOOOpadOTKE B CYLIMIBHOM LIKady
mpu 60°C B TeueHue 15 MuH, TIOCTIE YETO €IIe Pa3 IePEeMEeITUBaLOT.

3. KanmnnspHelii BUCKO3UMETP 3allOJHSIOT MCCIeLyeMol MpoOoii, MOMEIAlT B TEPMOCTAT, IAe
BBIIEP)KUBAIOT TIPU paHee OMNpeNeNeHHOW TemmepaType B TeueHue 20 MHUH, W 3aT€M OINPEAEISIOT
BA3KOCTb.

4. OrmpeneneHue BSI3KOCTH MPOBOIAT Npu Temmepatype Ha 2 - 3°C HuKe TeMIepaTypsl
NOMyTHEHHsI TIPoOBIL. [IpH 3TOM BSI3KOCTB MPOOHI 10JbKHA OBITH B peaenax 12 — 50 Cer.

5. Ta ke omepamusi Mo ONpeAEICHUIO BSI3KOCTU CO BCEMU 00pasLiaMH IIPHU yCIOBUH MOATOTOBKH
npoOsI 1o myHkTam 1,2 u 3.

6. Crpost TpaduK 3aBHUCHMOCTH CTPYKTYPHOH BSI3KOCTH OT  KOJHWYeCTBA JI00OABKU
(momndukatopa). [lo MHHUManTbHOMY 3HAYEHHIO BSI3KOCTH CYISIT O HaumOOJIbLIEH arperaTHBHOM
YCTOHYHMBOCTH C JAHHOM MPHUOaBKOM.

KOHTpOJ’[LHBIe BOIIPOCHI K OTYETY:

1. Kakwue BBl yCTOMYUBOCTD AUCIIEPCHBIX cUcTeM BrI 3HaeTe?

2. Uro Takoe arperaTHBHasi yCTOHYUBOCTH?

3. [aiite onpenenenre QpuoKyIALUN U KOAJECUEHINH.

4. Yro Takoe CIIOKHbIE CTPYKTYpHbIe eANHUIBI? OT KaKuX mapaMeTPOB 3aBUCHUT MOCTOSHCTBO HX
CBOMCTB?

5. Kak BrusieT BA3KOCTh Ha arperaTUBHYIO YCTOHYUBOCTH?

6. Kak 3aBHCHT BSI3KOCTb OT KOJIMYECTBA MOAU(HUKAaTOpa?



7. Kak u3MeHHTCs arperaTUBHAsl YyCTOHYUBOCTH MMPH H3MEHEHUH TEMITEPaTyphl?

8. YueOHO-MeTOAHYECKOE M HH(POPMAIHOHHOE 00ecnedyeHrue TUCITUTLTHHBI
a) OCHOBHAs JIUTEpaTypa

1. Tymansu B.I1. Hay4nsle U IpHUKIaHbIE aCIEKTH TEOPUU HEDTSIHBIX IUCIIEPCHBIX CHCTEM.-M.:
000 «TYMAT'PVYIIII». UznatensctBo «Texuuka», 2000.-336 c. - Umeemcs na xagheope

2. Texuonorus mepepabotku Hedru. B 2-x uwactsx. Yacte mepast. [lepBuunas nepepaboTka
HedTu: yaeOHOe mocodue s cTyaeHToB By3oB / [lox pen. O.d.I'maromresoit u B.M.Kanyctuna.
— M.: Xumus, KomocC, 2005. — 400 c.:un. — Umeemcsn 6 oubauomexe

3. TexHoJOTHs TEPBUYHON NepepabOTKU He(TH W MPUPOJHOrO rasza: ydeOHOe mocobue st
BY30B.2-¢ m3a1. — M.: Xumus, 2001. -568 c.: uin. - Umeemcsa 6 6ubauomexe

4. B.I1.Tymansn, N.I.®yke. Komwtonanas xumus HedhTr U HepTenpoaykros. - M.: Texuuka OO0
«TYMA I'PVIIII», 2001. — 95 c.- Umeemcn na kagheope

0) AonmOJIHMTEJIbHAS JIUTEpaTypa

1. Cadwuesa P.3. Disukoxumust Heth. - M. Xumus, 1998 1.

Cromsier3 . ., CromsierP . 3 . , CadmeraP . 3 . Heosble mucriepeHble cucteMsl. - M. Xemvmst. 1990. 226¢.

3. Kanyenu B.M., CionsieB3. . [lucniepcHple COCTOSHMSI B KATAIMTUYECKUX — CHUCTEMax
HedTenepepadoTku. M. Xumus 1992-150c.

4. T'maroneBa O.®d. HccremoBanne W peryanMpOBaHHE YCTOWYMBOCTH HE(MTSHBIX MUCTIEPCHBIX

cucrem. M. MUHT'. 1991-53c.

Oyxke .M. Komnongnas xumust HedTH u Hedrenpoaykros. M. 3nanms. 1984-63c.

CagueaP . 3., CionsieBP.3. KomnouaHo-aucnepcHoe cocTOSIHAUE HEQTSIHBIX CHUCTEM H

MeToasl ero uccnegosanus.- M. TAHI'.1991.

7. T'nmaroneBa O.®., KnokosaT .II., Marseea H.K. ®usnuko-xuMuyeckasi MeXaHHKa HE(TIHBIX
JwcnepcHbIx cucteM. M. MUHI.1991.
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B) MpOrpaMMHOe 1 KOMMYHHMKAI[HOHHOe o0ecrnieyeHue

1. DaeKkTpOHHBIN KOHCIEKT JIEKIIHHA.

2. Web-caiit o0pa3oBaTelibHbIX PeCYpCOB Kadeapbl (PU3MYECKOW U KOJUIOWJHOW XUMHH:
http://www.physchem.chimfak.rsu.ru/Sources.htmi

3. http://www.xumuk.ru/colloidchem/  (smekrponnsiii yueOnuk «Kommouanas xumusi» B. A.
BomkoB).

4. http://www.physchem.chimfak.rsu.ru/Source/PCC/ (C.U.JleBueHKOB Jlekimu 1O Kypcy
«Du3nyecKas U KOJUIOUIHAS XUMUSD».

9. MaTtepuajJbHO-TeXHUYECKOE oDecreyeHue TUCIIUNIMHbI

1. Kimacc ¢ mepcoHaabHBIMH KOMITBIOTEpAMH ISl MPOBEICHUSI TMPAKTHYCCKUX 3aHATHH 10
pacueram ocHOBHBIX napameTpoB HJIC.
2. Xumuueckasi 1abopaTopus 1JIst TIPOBE/ICHUS Pa0OT 110 XMUMHH.


http://www.physchem.chimfak.rsu.ru/Sources.html
http://www.xumuk.ru/colloidchem/
http://www.physchem.chimfak.rsu.ru/Source/PCC/

CocTaBuTe/b:

Iouent xabeapsl «XTHI» ?5/% /M.A.Takaesa/
COI'JIACOBAHO:

3ap.xaenpoii « XTHIY Aot oo gyl : /ILIILMaxwyzioss/
Ilupexrtop JIYMP % at Va /Maromaesa M.A./
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