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[Iporpamma BCTYNMUTETHLHOTO UCIIBITAHUS 110 CTICIIMAIBHON TUCITUTIIIMHE, COOT-
BETCTBYIOIICH HampaBiieHHOCTH (Tipoduinro) — «Duzudueckas XUMUs) HaIlpaBICHUS
MOATOTOBKHU HAay4YHO-TIearorudeckux kaapon B acniupantype 04.06.01 Xumuye-
CKHE HayKH pa3paboTaHa Ha OCHOBaHHMH (eJiepabHBIX TOCYJapCTBEHHBIX 00pa3oBa-
TEBHBIX CTAHJAPTOB BHICIIETO 00pa30BaHUs YPOBHEH MarucTpaTyphl U CIEIHAIATe-
Ta, B COOTBETCTBHH C PabOYMMHU MpOrpaMMaMi JUCIUILIHHBI «DH3udecKass XuMUsD)
JUTSL cTienaliicToB U ofgo0peHa Ha CoBeTe (akynbreTa nepepadoTKu MUHEPAIbHOTO
CBIPBSL.

METOINYECKHUE YKA3ZAHUA K ITIPOTPAMME BCTYIIMTEJIBHOI'O
WCIBITAHUS 110 ®U3NYECKON XUMHUH

OCHOBHOI 11€JIbIO BCTYNIUTEILHOTO UCTIBITAHUS B aCIUPAHTYPY MO (PU3NUECKON
XUMUHU SIBIISIETCA BBISBICHHE KOMIIETEHIIMM B Pa3IMYHBIX 00JIACTAX, TAKUX KaK:

- IOHUMAaHNE METOI0JIOTHIECKUX OCHOB JUCITUTIIINHBI;

- 3HaHUE OOUIMX OCHOB (PM3UYECKON XUMUHU;

- 3HaHue (QyHTAMEHTAIBHBIX MOHATUIA U MPUHIIUIIOB (PU3UUECKON XUMHUH;

- 3HAaHHME HAyYHO-METOJOJOTUYECKUX U METOJAMYECKHMX OCHOB (DU3UKO-
XUMHUYECKUX HCCIICIOBAHUMN;

- 3HaHHE COBPEMEHHBIX METOJ0B 00PaOOTKH, CUCTEMATU3AIMKU U UHTEPIpPETa-
MU TEPMOJMHAMUYECKHUX, KHHETUYECKHUX, aHATUTUYECKUX JIAHHBIX

- 3HaHHWE TEPMOJUHAMUYECKUX XapaKTEPUCTHUK MPOIECCOB HA TMOBEPXHOCTH,
3aKOHOMEPHOCTEHN MPOIECCOB afcOpOLMK Ha rpaHulle pa3aena ha3 u GopMUpOBaHUS
aKTUBHBIX IICHTPOB HA TaKMX MMOBEPXHOCTSX; TCOPHIO PACTBOPOB, MEKMOJICKYIISIPHBIC
U MEXYaCTHYHBIC B3aUMOJICHCTBYS;

- 3HaHUE (PUBUKO-XUMHUYECKUX CBOWCTB CHUCTEM; 3aKOHOMEPHOCTEH HEpaBHO-
BECHBIX MPOIECCOB; MAKPOKHMHETHKY, MEXaHU3MbI CJIOKHBIX XUMHUYECKHUX MPOIIECCOB,
(U3UKO-XUMHUYECKYIO THAPOJIMHAMHUKY, PACTBOPCHUE M KPUCTALIN3AINIO; THHAMUKY
AJIEMEHTAPHOTO aKTa MPHU XUMUYECKUX MPEBPAILIECHUIX; CBA3b PEAKIIMOHHON CrIOCO0-
HOCTH PEareHTOB C UX CTPOCHHUEM U YCIOBUSMH OCYIIECTBICHUS XUMUYECKON peak-
IIUU, KaTalu3;

- YMEHHUE BBISBIISITH, AHAIU3UPOBATh U UHTEPIIPETUPOBATH 3aKOHOMEPHOCTH B
CTPOEHUH BEIIECTBA, MPOBOAUTH (DU3UKO-XUMHUYECKUE IKCIIEPUMEHTAIILHBIE U TeOpe-
TUYECKUE UCCIICTOBAHMS TEPMOJMHAMHUYECKUX CBOWCTB BEIIECTB U KMHETHKU XUMHU-
YECKUX peakinii; pa3padaThiBaTh (DU3NKO-XUMUYECKHE OCHOBHI MHHOBAIIMOHHBIX
TEXHOJOTHUECKHUX MPOIIECCOB.

COJIEP’)KAHUE BCTYHNUTEJBbHOT'O UCHIBITAHUS
MO ®PU3NYECKON XUMUU

Ha BcTynutenbHOM HCHBITAHUM COUCKATENb JOJDKEH MPOJAEMOHCTPUPOBATH
OCHOBHBIE KOMIIETEHIIMHM, C(HOPMUPOBAHHBIC B PE3yJIbTATE OCBOCHUS JTUCIMILUIMHBI
«Dusznyeckas XMMHUSD» U CMEXKHbBIX C HEH JTUCHUIUIMH B BhICIIEM YYEOHOM 3aBeJIEHUU
I10 ITPOrpaMMam CIIELUAJINTETa, MaruCTPaTyphl.

[Toctynarommii B aCIUpaHTypy AOJDKEH 3HATH METOJbI ONMKMCAHUSI XUMUYECKUX
SIBJICHUI C TIOMOIIBIO 3aKOHOB (DM3WKHU; OCHOBBI TEPMOJMHAMHUYECKHX PACUYCTOB H
MIPOTHO3UPOBAHUS MTPOTEKAHUSI XUMUYECKUX MPOLECCOB; KNHETUKY XUMHUUYECKHUX pe-
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aKIMii; OCHOBHBIE MOJIOKEHUS KIACCUYECKONW TEOPUU XUMHUYECKOIO0 CTPOEHUS; DJIEK-
TPUYECKUE U MAarHUTHBIE CBOWCTBA MOJIEKYJISIPHBIX CUCTEM M CTPOEHHUE KOHACHCHUPO-
BaHHBIX (a3; TEOPUHM PACTBOPOB, (Ha30BBIX PABHOBECUH, DIIEKTPOXUMHUYECKUX IPO-
1[ECCOB.

CTPYKTYPA BCTYIIMTEJBHOI'O UCIIBITAHUA

BcerynurenbHoe UCIIBITAHUE BKIIIOYAET:
1)  VYcrHbIe OTBETHI Ha TP BOMPOCA U3 CIIUCKA BOMPOCOB IS BCTYIUTEIb-
HOT'O HUCIIBITaHMUS.
2)  becena c wieHaMu IpUEMHON KOMHCCHU TIO BOIPOCAM, CBSI3aHHBIM C Ha-
YYHBIM MCCJIEA0BAHUEM COUCKATEIIS.

PA3JIEJIBI ®U3NYECKOH XUMUU, PACCMATPUBAEMBIE B XO/IE
BCTYHUTEJIBHOI'O UCIIBITAHUA

1. BBenenue

[Ipenmer ¢usznyeckoit xumuu. [loHsAITHE O (DUBMKO-XUMHYECKUX CHCTEMAaXx.
CBsi3b (PU3MYECKON XUMHH C IPYTUMU XUMHUYECKUMU U XUMHUKO-TEXHOJIOTHYECKUMU
JUACLUIUIMHAMYU U €€ 3HAYCHUE Ul Pa3BUTUSI XUMUYECKON TEXHOJIOIMU. MeToIbl Hc-
CJIEIOBaHMs (PU3UKO-XUMUYECKUX cucTeM. OCHOBHbIE MPOOJIEMBl U 3a/1auul pu3nye-
CKOM XUMUHU. TepMOJIMHAMUYECKUI U KUHETHUECKUHN MOAXOAbl K OMUCAHUIO (PU3HUKO-
XUMHYECKUX CUCTEM HA MUKPO- U MAKPO-YpPOBHE.

2. Hauana tepmogunamuku. Tepmoannamudeckue GpyHKUMU

[Ipenmer n 3agaun TepMoaMHAMUKU. OCHOBHBIE TOHATHS TEPMOJMHAMUKH:
CUCTEMa, TeIUIOTa U paboTa, BHYTpEHHsA sHeprus. [lepBblii 3aKOH TEPMOANHAMUKH.
TennoBo#t 2pHEKT M30XOpPHOTO U M300aPHOTO MPOIECCOB, MOHATHE 00 SHTAIBIIHH.
TennoeMKocTb, €€ KCIOIb30BaHUE ISl PACYETOB TEIUIOBBIX 3(P(EKTOB MPOILIECCOB.
PacueT TennoemMKoCTH ra3oB M TBEpAbIX Ted No JiHITelHy, [ebato, Helimanny u
Komnmy. Pacuet TemnoBbix a¢pexkToB xumuyeckux peakuuii. 3akoH ['ecca. Ctangapt-
HbIE DHTAJILIIUU 00pa3oBaHusl coequHeHuil. TernoBbie 3Q(EKTH peakiuii B pacTBO-
pax. CTaHgapTHbIE HTAIBINKU 00pa30BaHUs HOHOB. 3aBUCUMOCTD TEILIIOBOTO 3 dek-
Ta peakiuu OT TeMrepaTypsl, 3akoH Kupxroda. Bropoe Hawamo TepMoguHaMUKH.
[Tonsitue 06 suTponuu. OnpeneneHrue SHTPONUHN Yepe3 TEPMOAMHAMUYECKYIO BEpO-
ATHOCTb. 3AKOHOMEPHOCTH MU3MEHEHHs SHTPONUU. TpeThe Hayano TEPMOIUHAMUKH.
Boeluncienre 3HTpONUU. DHTPONMS MOHOB B PAcTBOpPAX. YUYEHHE O XMMHUYECKOM
cponctBe. TepMoanHaMudeckue noteHuansl ['enpMronbna u 'nd0ca, X BhIYHCIIE-
Hue. OnpeneneHrne HanpaBiIeHUs MPOTEKAHUS XUMUYECKUX PEAKINN.

3. Xumuveckoe papHoBecue. TepMoaMHAMUYECKHIl pacyeT peakKuMOHHBIX
CHCTEM

[TapunanbHble MOJSIPHBIE BEIMYUHBI, WX OIPENEIEHUE MO SKCIIEPUMEHTAIb-
HBIM JaHHBIM M ITyTeM UHTErpupoBaHus ypaBHeHus [ noo6ca - [rorema. XuMHUueCcKuit
MOTEHIUAJI, €70 3HAYEHHUE JJIsI KOMIIOHEHTA UICAJIBHOTO ras3a, UIeaIbHOrO0 pacTBopa,
IpeesibHO pa30aBIeHHOrO pacTBOpa U JUIsl pealibHbIX cucTeM. [loHsTre 00 akTUBHO-
CTH U (PYrHTHUBHOCTH. Y paBHEHHE M30TepMbl peakiuu. Koncranra paBHoBecus. Pac-
YeT PAaBHOBECHOI0 COCTaBa PEAKIIMOHHOM CMECH. BnusHue BHEIIHUX YCIIOBUM Ha
paBHoBecue. [Ipunnun Jle-lllarense. Boibop onTuManbHBIX yCIOBUH 1Sl IpOBEE-
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HUs peakuyuy. BpluncieHne KOHCTaHTBI PaBHOBECHs IIPU PA3JIMYHBIX TEMIIEPATYpPax
M0 YpaBHEHUIO U300aphl Peakinu, 1Mo MPUBEIEHHBIM 3Heprusm ['nd0ca u mo metoay
Temkuna u [lIBapumana.

4. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTEMAaxX

OcHoBHbIE TIOHATHS: (Da3a, COCTABISIONIEE BEUIECTBO U KOMIIOHEHT CHUCTEMBI,
TEPMOJMHAMHUYECKHE cTeneHn cBoOobl. [IpaBuino ¢a3 I'nboca. Ypasuenue Knanei-
pona-Knay3uyca, ero ucrnosib3oBaHue sl pacuera (a3oBbIX PaBHOBECHUH B OJIHO-
KOMIIOHEHTHBIX cructemax. ®a3oBble AHarpaMmbl OJHOKOMIIOHEHTHBIX cucTeM. Jlna-
rpaMMa COCTOSIHHSI BOJIBL.

5. TepmoanHamMu4ecKkune CBOCTBA paCTBOPOB

3akoH Payns i uaeanbHBIX W OpPENEIbHO pa30aBIIEHHBIX PAacTBOPOB. YYET
JVCCOLMAIMN PAaCTBOPEHHOrO BellecTBa. PacTBOpUMOCTH Ta30B, 3aKoHBI ['eHpu u
Cuseprca. Temneparypsl 3aMep3aHusi U KUIIEHUS PAaCcTBOPOB, KPUOCKONUS U 30yI-
mnockonus. YpasHenue lpenepa. OcMoTuueckoe aaBieHne pacTBOpoB. OOpaTHBIM
OCMOC, €T0 HUCIIOIB30BAaHUE JJII OUUCTKH CTOKOB M ONPECHEHMsI BOAbl. OnpeneneHue
CTETIEHH U KOHCTAHThl JUCCOLMALIMU CIAOBIX 3JIEKTPOJIUTOB, KaXyULIEHcs CTeneHu
JUCCOLMAUU U KOX(PPUIUEHTa aKTUBHOCTH CHJIBHBIX AJIEKTPOJIUTOB MO ONBITHOMY
3HAYEHUI0 M30TOHMYECKOro Koddduuuenra. OnpeneneHue MOJISpHONH Macchl opra-
HUYECKHX BEUIECTB METOAMU KPUOCKOIIUHU U 30YJIITMOCKOIIUY.

OObpazoBanue pacTBOPOB 3JeKTPoaUTOB. ConbBaTanus U accouuanus. Teopus
ruaparauuu. Teopust aktuBHocTer Jlebas-Xrokkend. OO00IIEHHbIE TEOPUH KUCTIOT U
ocHoBaHui bpeHcrena, JIptonca, IIupcona. KucioTHO-OCHOBHBIE CBOWMCTBAa HEBO-
HBIX PaCTBOPOB U PACILJIABOB.

6. ®a3oBbie paBHOBeCHS B HEKOHAEHCHPOBAHHBIX CHCTEMAaX

JlnarpaMMBbl COCTOSIHHSI JBYXKOMIIOHEHTHBIX CUCTEM KMJIKOCTh — Map € MOJI-
HOI B3aMMHOW pacTBOPUMOCTBbIO KOMIIOHEHTOB B >KHMJIKOW (aze. neanbHble cucTe-
Mbl. Pacuer nuarpammel 1o 3axkony Payns. Ilepssiii 3akon Konosanosa. Homa. Ilpa-
BUJIO pbryara. Pasronka skunkux cMmeceit. [lonstue o pextuduxanuu. OTKIOHEHUS OT
uaeanbHocTu. Azeotrponus. Bropoit 3akon KonoBanoa. /J{uarpaMMsl cCUCTEM C TOJI-
HOM B3aMMHOW HEPACTBOPUMOCTHIO KOMIIOHEHTOB B KuJkoH ¢ase. [leperonka c Bo-
JSHBIM ITapoM. JlmarpaMMbl CUCTEM JKHJKOCTh — XKHUJIKOCTb. DKCTPAKLUs, 3aKOH pac-
npenenenns Hepuera. Knaccudukanust MexaHu3MOB U OCHOBHBIE 3aKOHOMEPHOCTHU
IPOLIECCOB AKCTPAKIUH, JCHCTBHE BbICATIMBATENSI U pa30aBUTEINs, CAMOBBICAIMBAHNE
u BausHue pH. JluarpaMmel CUCTEM JKUAKOCTh — Map ¢ OrPAaHUYECHHOM B3aUMHOU
PacTBOPUMOCTBIO KOMITIOHEHTOB B JKHJIKOU (a3e.

/. ®a3oBble pABHOBECHS B KOHAEHCHPOBAHHBIX CHCTEMAaxX

JlnarpamMmbl COCTOSIHUSL IBYXKOMIIOHEHTHBIX CUCTEM C ITOJHOM B3aUMHOW He-
pacTBOPUMOCTBbIO KOMIIOHEHTOB B TBepnaoil ¢daze. Meton muddepeHumnanbHo-
TepMuueckoro aHanusa. [loctpoenne nuarpamm. Pacuer nuarpamMm Mo ypaBHEHUIO
[lIpenepa. TBepable pacTBOPHI, OIPAHUYCHHBIM M HEOTPAHUYCHHBIM H30MOPGHHU3M.
Cucremsl C TBEpABIMH PACTBOPAMHM: HIEATbHBIE, C MUHUMYMOM TEMIIEPATYyphI IJI1aB-
JIEHUS, SBTEKTUYECKOT0 U MEPUTEKTUUECKOr0 TUITOB. CUCTEMBI C KOHTPYIHTHO U MH-
KOHIPY3HTHO IUIABSAIIMMUCA coeauHeHusMU. [IposiBiieHMe Ha auarpammax IOJIv-
MOP(MHBIX MpEeBpaLIEHU U pacciiauBaHus KUAKon (as3pl. OnpenencHue TErIOBhIX
s dexToB Ga3oBhIX MpeBpalieHuit o METOAy TaMMaHa.



8. DyleKTpOXMMHIYECKHE PABHOBECHSI

Tepmonnnamuueckast reopus J.J1.C. Y nenpHas u 5KBUBaJIEHTHAs 3JIEKTPOIIPO-
BOAHOCTb. [10IBUKHOCTH MOHOB U (haKTOPHI, €€ onpenessomue. OnpeeneHmue kaye-
CTBa BOJIbl, KOHCTAHTBI JUCCOIMAIIMK CJIA0BIX JIEKTPOJIUTOB, MPEACIBHON 3IEKTPO-
MIPOBOJAHOCTH MOHOB M PACTBOPUMOCTH COEAMHEHUN KOHAYKTOMETPUYECKHM METO-
noM. TepMoauHaMHKa 3JIEKTPOXMMHYECKHUX CHCTEM. OJEKTPOJHBIA MOTEHIMAI.
["anbBaHnueckuii snemeHT. YpaBHeHne HepHcra. Tunbl snexkrpoaoB. OnpeneneHue
K03 puIeHTa aKTUBHOCTH AJIEKTPOIUTOB, PACTBOPUMOCTH COSUHEHUN, KOHCTAHTBI

HECTOMKOCTH KOMIIJIEKCOB, KOHCTaHThI paBHOBECHS OKHUCITUTETHHO-
BOCCTAHOBUTEIHHOM pEaKIUU TOTCHIIMOMETPUYECKUMHA MeToaamu. HMoHoMmeTrpwusi.
Huarpammel [lypOe.

9. XumMnueckass KHHeTHKA

®opManpHas kuHeTHKa. [lopsaaok peakuuu U cnocodsl ero onpenenenus. Ku-
HETUKA CIJIO)KHBIX TOMOTE€HHBIX, (POTOXMMUYECKUX, LIEMHBIX U T'€TEPOTCHHBIX pEeakK-
1. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT TEMIIEPATyphl, SHEPIUsl aKTUBALUH, €€ OIl-
penenenue. Teopun aKTUBHBIX CTOJKHOBEHUH M MEPEXOJHOTO COCTOSHUS (aKTHBU-
POBAaHHOTO KOMIUIEKCAa). MeXaHn3M TOMOT€HHOTO M T'€TepOreHHoro karamusa. dep-
MEHTAaTUBHBIN Karanu3. KHMHETHKa 3JIEKTpOXUMUYECKUX MpoueccoB. llomspuzanms
351eKTpo10B. JnPy3noHHOE U 3IEKTPOXUMHUUECKOE MTEPEHATIPSIKEHHUE.

PEKOMEHJATEJIbHBII BUBJIUOT PAOUUYECKHWN CITUCOK

OcHoBHas JuTEpaTypa

1) 3apy6un JI.I1. ®usnueckas xumus : yued. nmocooue. M.: UHOPA-M. 2017.
474 c. http://znanium.com/catalog.php?bookinfo=469097

2) bopuesckuit A.Sl. @uznueckas xumus. Tom 1. OOwmas u xumuyeckas Tep-
MOJIMHAMHUKA: Y4EOHUK. M.: NHOPA-M. 2017. 606 c.
http://znanium.com/catalog.php?bookinfo=543133].

3) bopmesckuit A.Sl. @usnueckas xumus. Tom 2. Ctatuctudeckas TEPMOIU-
HaMHKa: y4eOHUK. M.: Nudpa-M. 2017. 383 c.
http://znanium.com/catalog.php?bookinfo=543170z0

4) CrenaHoBckux E.W. ®usndeckass XUuMHs: TEOpUs W MPAKTUKA BBITOIHCHHUS
pacyeTHHIX paboT: B 2 4. 4. | DKCTCHCHBHBIC CBOMCTBA TOMOTECHHBIX CHCTEM: yueO-
Hoe nocob6ue / CrenanoBckux E.W., Bunorpanosa T.B., bpycuunpsina JILA. - 2-¢ u3n.,
crep. M.: ®mmnata. 2017. 135 c. http://znanium.com/catalog.php?bookinfo=959353.

5) baxxun H.M. Hauana ¢usnyeckoit xumun: YueoHoe nocooue / H.M. baxuH,
B.H. [TapMmoH. M.: HUI] NHOPA-M. 2015. 332 C.
http://znanium.com/catalog.php?bookinfo=420417.

JJonoHUTEILHAA JIUTEPATYpPA

1) bokmrelin, b.C. ®u3nueckass XuMus: TEPMOJIMHAMHUKA U KUHETHKA: yueO.
nocooue / b.C. bokmrein, M.1. Mennenes, }0.B. IloxsucaeB. Mocksa: MUCHUC.
2012. 258 c. https://e.lanbook.com/book/47443.

2) 3axapuenko B.H. Kommonmnass xumusi. Y4eOHUK IS BY30B. 2-¢ HM3JIaHHC,
nepepaboTaHHOe ®  JomoyiHeHHoe. M: Beicmmas mxoma. 1989, 238  c.
http://www.studmed.ru/zaharchenko-vn-kolloidnaya-himiya_e5c7bf89249.html


http://znanium.com/catalog.php?item=goextsearch&title=%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&years=2014-2018#none
http://znanium.com/catalog.php?item=goextsearch&title=%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&title=%D1%84%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&years=2014-2018&page=1#none
http://www.studmed.ru/zaharchenko-vn-kolloidnaya-himiya_e5c7bf89249.html

6

3) ®posos FO.I'. Kypc komtonmHoit xumuu. [ToBepXHOCTHBIE SIBJICHHUS W JIHC-
MePCHBbIE CUCTEMBbI. YUEOHHUK JIJIs1 BY30B. 2-€ U3l., iepepad. u gom. M.: Xumus. 1988.
464 ¢ http://www.studmed.ru/frolov-yug-kurs-kolloidnoy-himii-poverhnostnye-
yavleniya-i-dispersnye-sistemy 826d735ece8.html

4) Opunpuxcoepr d.A. Kypc KOUIOMIHOW XMMHUHU: YYCOHUK JJIs BY30B. 2-€
u3aaHue, TnepepaboranHoe W gomosiHeHHoe. JI.:  Xumwmsa. 1984, 368 c.
http://www.studmed.ru/fridrihsberg-da-kurs-kolloidnoy-himiii_5cb10ebee55.html

5) 3umon A.JI. Kommonanas Xumusi: y4eOHUK J1J1 BYy30B 4-€ U3]1., UCIIP. U JOTI.
M.: Arap. 2003. 318 c. http://www.studmed.ru/zimon-ad-fizicheskaya-himiya-
uchebnik-dlya-vuzov_261fe4210a0.html

6) Pomanenko E.C. Komtonnnas xumus: yaeoHoe nocooue / E.C. PomaHeHKo,
H.H. ®pannesa, 0.A. besruna, E.B. Bonmocosa. CtaBponons: [Taparpad. 2013. 52 c.
http://znanium.com/catalog.php?bookinfo=514197.

ba3b1 JAAHHbIX, l/IH(l)OpMaHI/IOHHO-CHpaBO‘lHI)Ie U NMIOUCKOBBIC CUCTEMBI:

bubnuorexku

bubanoreka ['opHOTrO yHUBEpCUTETA www.spmi.ru/node/891
Poccwuiickas rocymapcTBeHHass OMOIMOTEKA www.rsl.ru
Poccuiickas HalimoHanbHas OMOJIMOTEKA www.nlr.ru
bubnuoreka AxageMun HayK www.rasl.ru
bubnuoreka o ecrectBeHHbIM Haykam PAH www.benran.ru
Bceepoccuiickuii ”HCTUTYT HAY9HOW U TEXHUYECKOM www.viniti.ru
uHpopmauuu (BUHUTH)
CocynapcTBeHHast MyOIUYHAs HAYYHO-TEXHHUESCKast www.gpntb.ru
oubnmoreka
Hayunas 6ubnnoreka Cankr-IlerepOyprckoro rocy- www.geology.pu.ru/library/
JAPCTBEHHOTO YHHUBEPCHUTETA
Hayunas snekrponnas 6uoimotexka eLIBRARY.RU elibrary.ru

CrieruaibHble HHTEPHET-CalThI
Wudopmanmonnas cucrema «EqiHoe okHO JocTyma K window.edu.ru/window/

00pa3oBaTeILHBIM PeCypcam»» library?p_ rubr=2.2.74.9


http://www.studmed.ru/frolov-yug-kurs-kolloidnoy-himii-poverhnostnye-yavleniya-i-dispersnye-sistemy_826d735ece8.html
http://www.studmed.ru/frolov-yug-kurs-kolloidnoy-himii-poverhnostnye-yavleniya-i-dispersnye-sistemy_826d735ece8.html
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