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1. Illesm ocBOeHHSI AN CHUTLIHHBI

[lensMu OCBOEHMS] NUCUMILIUHBI aACOPOLMS M aICOPOIMOHHBIE IPOLECCHI
SABJIAIOTCS: YIilyOJieHHe 3HaHUU B 00JacTh crieln(PUYecKuX CBOMCTB JUCIIEPCHBIX
CHCTEM, KOTOpBIE SIBJISIFOTCSI OCHOBOM MHOTMX TEXHOJOTMYECKHUX IIPOLECCOB MU
IIMPOKO MCIOJIB3YIOTCS IPU IIOJYYEHUM pPa3IMYHBIX MaTepHalloB, OCHOBHBIE
CBOWCTBA KOTOPBIX 3aBUCAT OT JUCIEPCHOCTH, IPUPOJIBI TOBEPXHOCTH U CBSI3aHEI C
3aKOHOMEPHOCTSAMU CTPYKTypOOOpa30BaHUs; H3yUYEHHE SIBJICHHH MPUCYIIHX
IMUCIIEPCHBIM CHCTEMaM, 4YTO HEOOXOJIMMO KakK Ui ONTUMH3ALMH XHUMHKO-
TEXHOJIOTHYECKUX IIPOLECCOB, TaK U IPU PEUICHUM 3aJad OXpaHbl OKPYIKArOIIeH
cpeibl (O4MCTKA CTOYHBIX BOJ, YJIaBIUBaHUE IPOMBILUIEHHBIX BEIOPOCOB).

2. MecTo aucuumiaunbl B ctpykrype OIIOITI BO

Kypc azncopbuus M ancopOLMOHHBIE MpOLECCHl — MpUKIAaHAs Hayka,
Pa3sBUBILASACS B CAMOCTOSITEIBHYIO JUCHHUIUTMHY M3 pasjiefia KOJJIOMIHON XUMHH.
OHa TecHO cBs3aHa ¢ TaKUMM (DyHIAMEHTAJIbHBIMH HayKaMH KakK KOJUIOMIHAS
XuMusi, Qusndeckas XUMHs, (QU3MKa, a TaKXkKe C LEIbIM PAIOM IPHKIAIHBIX

€CTCCTBEHHOHAYYHbBIX JUCIMIIINH.

3. Komnerenuunu odyyaromerocs, popMupyemeie B
pe3yJbTaTe OCBOCHHS UCIUIIHHDI

B nponecce OCBOCHUSA JIaHHOM AUCLHHUIUIMHBI MarvucTp IOJOJDKEH O6HaIIaTB

cienyrolel npodeccuoHaIbHON KOMITETEHIIUEN:

- BIIAJCTh TEOPHMEH W HaBBIKAMM MpPAaKTHYeCKoW paboThl B H30paHHOMN

obmactu xumuu (ITK-2).



4. Ctpykrypa u cozepxaHue TUCLHAIIHHbI azcopOLMst U acOPOIIMOHHEIE

IPOLECCHI

OO6mas Tpy10€MKOCTh AUCHHUILUIMHBI COCTABIISAET 3 3a4eTHBIX eauHull, 108 yacos

Ne | Pazpnen (Tema) Buzpl yueOHO# paboThI, BKIIIOYas O6BEM Dopmbl
n/ CaMOCTOSTENIbHYIO paboTy yueOHoM TEKYUIETO
ol e s CTYAEHTOB U TPYJIO0EMKOCTh (B paboTsl, ¢ KOHTPOJISI
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1. | Benenue. 3 1 2 4 1/50%
Coneprxanue
u 3a7auu
Kypca.

2. | Tepmonunam 3 3 2 12 1/50% Peiitunr
uKa KOHTPOJIb
[IOBEPXHOCTH Nel
BIX SIBJICHUU.

3. | AncopOums 3 5 2 12 1/50%

Ha
IOBEPXHOCTH
paznena ¢as.
Kanumnspasr
€ SIBJICHUSI.

4. | Ancopbuuon 3 7 2 12 1/50%
HOE
ypaBHEHHE
['u66ca

5. | AncopOuust 3 9 2 10 1/50% PeliTunr
ITAB. KOHTPOJIb
[IpaBuno Ne2
Jroko -

TpayGe.

6. | Ctpoenue 3 |11 ] 2 10 1/50%

a7CcOpOIIMOHH




BbIX CJIOEB

7. | AncopOuus 3 [13] 2 10 1/50%
Ha  TpaHHIe
KHIKOCTH  —
ras.

8. | AncopGrrus 3 |15 2 10 1/50% Pefitunr
Ha ITOPUCTHIX KOHTPOJIb
ancopOeHTax. Ne3

9. | AncopOron 3 117 2 10 1/50%
HOE
MOJU(PHUIUPO
BaHHE
TBEPIOH
IIOBEPXHOCTH
IIOBEPXHOCTH
o —
AKTHBHBIMH
BEILECTBAMHU

Bcero: 3 18 90 9/50% 3auer

Conepxanue Kypca
SJIEMEHTbBI TEPMOJIMHAMUKU ITOBEPXHOCTHBIX SIBJIEHUIA

TepmonnHamuyeckoe —OmHMCaHHE TIETEPOreHHBIX  CHCTEM  C y4eTOM
CCTCCTBCHHBIX T'paHHIl pasiena no merony I'm6bca. Ionstue o pasnensrorueii
NOBEPXHOCTH, €€ MAKPOCKOIMYECKHX CBOMCTBaX. [10BEpXHOCTHOE HATSKEHHE W
IIomank  pasAeNAONEd — MOBEPXHOCTH  KaK  CONPSIKEHHBIE — CBOMCTBA,
OTBETCTBCHHBIC 33 MEXaHMYECKOE B3aMMONEHCTBHE C OKpyXKaroliedl cpeoi.
DyHnaMeHTaldbHbIE ypaBHeHUs | u66ca s paszesiomeld MNOBEPXHOCTH M
Ipuierarlomux K Heit ¢as. CpoGonHas sHeprus paszessrouieii IIOBEPXHOCTH
(1306bITOYHAsT CBOOOIHAS ODHEPTHS WM IIOBEPXHOCTHAsI CBOOOAHAs HSHEPrus),

YPaBHEHHe /IS 1oJIHOTO €€ auddepennmana.

Ycnosus $hazoBoro paBHOBeCHS NPU HAIMYHHU HCKPHUBJICHHOH M ILIOCKOMN
TPaHMIELl  pasjiena. Merona onpeneneHds [OBEPXHOCTHOIO — HATSKEHHS,

OCHOBAHHBIC HA- YCIIOBUU MEXAHUYECKOT'O paBHOBeECUMA (1)33.




Ilonsirne o6 ancopbumu.  KonndecTBeHHas — mepa  afcopOLMH.
KonuuectBennas Mepa  ancopOLMuM  KOMIOHEHTOB B  Merome | wub6ca.
AncopbuuonHoe ypaBHeHWe [uO6Gca s OOLIEr0 W YacTHOTO IOJOKEHHUS
pasjendlomed IMOBEPXHOCTH. AHAlIW3 YpaBHEHHS C  YYETOM  IIPUPOJIHI
cocymecTByromux (a3. IToBepXHOCTHO-aKTHUBHBIE, TOBEPXHOCTHO-MHAKTUBHBIE 1

IIOBEPXHOCTHO-UHIU((HEpPEHTHBIE BEILECTBAY.
IIpencTaBiiende 0 JpyruxX METOAAX ONUCAHUS ABIIEHHUS aICOPOIINH.

BiusiHue KpUBHM3HBI TpaHUIBl pa3feia Ha pPaBHOBECHbIE CBOWCTBA
COCYIIECTBYIOIIMX  (a3. 3aBUCHMMOCTh JABJICHHs HACBILIEHHOTO Mapa Haj
KUJIKOCTBIO MJIM TBEPIBIM TEJIOM OT KPMBM3HBI I'paHUIBI pazjena. Kanuispuas
KoHieHcaus. CBs3b MEX/y paCTBOPUMOCTBIO TBEPAOTO MIIM JKHJIKOTO BELIeCTBa B
KUJKOCTH W KPHUBH3HOH COOTBETCTBYIOLIEH TIpaHMIle pasjena. SIBieHue

PEKPUCTAINIU3ALIHH.

O6pasoBanue HOBOH (a3l B OJHOPOIHBIX IIEPECHILEHHBIX CHCTEMaX.
Kpurnueckue 3aponpimn. [IoHATHE O TOMOTEHHBIX M I'eTEPOr€HHBIX peaKIHsX.
KuHeTHKa BOZHMKHOBEHHMS si/lep U uX pocra. O6pa3oBaHue JUCIEPCHBIX CHCTEM B

pesynbraTe ApoOJIeHuUs OAHOM U3 (a3 3a cueT BHEIHUX BO3/IEHCTBHUIA.

[Ipobnema yuera pasgpoOneHHOCTH (a3 nOpU  TepMOAMHAMHYECKOM

OIMCaHUH F€TEePOreHHBIX CUCTEM.
AJICOPBLIMA U CTPYKTYPA ITOBEPXHOCTHBIX CJIOEB

AzicopOuys Ha TpaHMLE pasfelsia XHAKOCTh - Ia3; eé aHaJU3 C MOMOIIBIO
a7icopOLIMOHHOrO ypaBHeHMs: ['mb0ca. Xapakrep 3aBHCHMOCTH IOBEPXHOCTHOTO
HaTsOKEHUS! OT KOHIIEHTPalMH DPAcTBOPEHHOIO BELIECTBAa B IKUAKOM (ase s
MIOBEPXHOCTHO-aKTUBHBIX,  [MOBEPXHOCTHO-WHAKTHBHBIX M  [OBEPXHOCTHO-
MHIU(QGEPEHTHBIX  BelecTB. BHI COOTBETCTBYIOIMX H30TEPM  AJICOPOLIUH.
Omnpenenende  NpenenbHOM — BeTMYMHBI  MOBEPXHOCTHOW  KOHIIEHTPAIUH

pPaCTBOPEHHOI'O BCHICCTBA. CTpoeHI/Ie IMOBEPXHOCTHOI'O CJIOS. Pacuer pa3MEpPOB



MOJIEKYJT PaCTBOPEHHOTO BEIECTBA 110 BEJIUYUHE €0 NPEeIebHOM TOBEPXHOCTHOM

KOHLCHTpAaIUH.

AJncopOuysi Ha IpaHHIe pa3fena TBEPAOE TElO - a3 ee 0COGEHHOCTH.
PasnudHble KOMMYECTBEHHBIE MEPBI aCOPOLIHH KOMIOHEHTA Fa30BOi ¢ba3sbl, CBA3b
MEXy HHMH, UX SKCIEPHUMEHTAllbHOe ompejenenue. M3otepmbl ancopOuuu, mx
XapaKTep B 3aBUCHMOCTH OT NPUPOABI M YHCNA KOMIIOHCHTOB Ta3o0Boil (assl u
MpUpPOBI asicopOenTa. JlMHamuka mpouecca ancopOuuu. [IoHSATHE O TemioTe
ajcopObuuy, NpUpoJe aiCOpOLUOHHBIX  CHII, Gusnyeckoit M XMMMYECKO¥
azcopOuuy. Teopus MOHOMOIEKYNSPHON a1copOLuu JIbHrmiopa, ocHOBHOE
ypaBHeHHE TeopuH, HemocTaTogHOCTH JIDHIMIOPOBCKOH MO1enu agcopouumu, eé
HanpHeiiee pasButue. [loHsATHe o MOTMMOJIEKYJISIPHON  aacopbuuu. Teopus

ancopbuun bpynayspa, OMmera u Temepa, ocHOBHOe YPaBHEHUE TEOPHH.

Azcopbuvs Ha TpaHHLIE pasjfela TBEpAOE Teo - XKUIKOCTh, €&
ocobeHHOocTH. MonekysipHas ancopOuus. Biusinue IPUPOJLI PACTBOPUTENS H
azcopbenTa Ha aJCoOpOLUI0 PACTBOPEHHOIO BEIECTBA. IIpaBusio BbIpaBHUBaHMS
nosspHocTel Pebunnepa. KommuecTBeHHble 3aKOHOMEpPHOCTH MOJIEKYISIPHOM
ancopbuun. Mounnas ancopbuus. WUsbuparenshas ancopOuust noHoB. OOMeHHas
azcopOuus. 3aKOHOMEPHOCTH HOHHOW aJCOPOLHM. OOpazoBanue 1BOMHOrO
SJICKTPUYICECKOr0 CJI0d Ha TIpaHULE pasjesa TBEPAOro Tejla C JKHUIKOCTBIO B
pe3ynbrare U30MpaTeNbHOM aicopOLUM HOHOB M €ro ctpoenue. Ilonsarue o

MHILIEIIIaX.
JBJIEHSE CMAYMBAHUS. [TIOBEPHOCTHBIE ITIJIEHKU

Pacrekanue >XMAKOCTH Wik coGMpaHHe eé B Kamlio Ha IIOBEPXHOCTH
TBEPIBIX M IKUAKAX Tel. (CMayuBaHWe M He CMayMBaHHE TBEPAOrO Tela
KUAKOCTBIO.  TepMOAMHAMUYECKHH  BBIBOL  yCJOBHS ~ CaMOIPOM3BONBLHOIO

pacTe€KaHuA ) KUAKOCTHU UJIU CO6I/IpaHI/I${ e€ B KaIuio.



BrusiHue 1106aBOK MOBEPXHOCTHO-AaKTHUBHBIX BELIECTB K JKHIKON dbaze u
MpeIBAPUTEIbHON 00pabOTKM MOBEPXHOCTH TBEPAOTrO Teld HA CMAYMBAEMOCTb.

HpI/IMeHeHHe SIBJICHUSI CMaYWBaHMS UJIUM HE CMAauyMBAHUS B TEXHUKE.

MoHoMoOneKyIspHble IUICHKH HepacTBOPUMBIX BEIECTB Ha rpaHulle
paszena JKMAKOCTb-ra3. McciemoBaHue STHX IUIEHOK METOIOM  IOABHKHOTO
bapbepa. M3orepmbr ckatus miueHok. ToikoBanue IMOBEPXHOCTHBIX IUIEHOK KaK
JIBYMEPHEIX  (IIOBEPXHOCTHBIX) DPAacTBOPOB. IlOBEpXHOCTHOE JaBieHHe Kak
ABYMEPHBIH aHAOI OCMOTUYECKOTO JaBleHHs. TepMOIMHAMUYECKHH BBIBOJ
3aBUCUMOCTH  [IOBEPXHOCTHOIO [JaBICHHS OT TOBEPXHOCTHOW KOHIIEHTPALIHH
BEIlleCTBa, 0Opasyioulero mieHKy. IIpuMeHeHHe MeTola MOBEPXHOCTHBIX MJIEHOK

HJIsL U3YYE€HHUsSI CTPOCHMUS MOJIEKYJ BeIIECTBA IIJICHKH.

ToHkue rmIeHKn CMa3bIBaOIIUX MaTCpHUaAIOB Ha I'PaHuIe ABYX TBEPABIX TEJl.

MexaHu3M cMa3bIBaIOIIErO AeHCTBHS ILICHOK.
5. ObPA3OBATEJIbHBIE TEXHOJIOI' MU

H3noxenue JICKIIMOHHOI'O KypCa OCYILECTBIIIETCS B BUJIE YCTHBIX JIEKLIUH C
IIPUMEHCHHEM DJICKTPOHHBIX CpEacCTB 06y‘1€HI/ISI.

B KauecTBe JEMOHCTPAllHOHHOTO MaTepHana HCIOJB3YIOTCS PHCYHKH U
TaOJIUIBI 110 U3JIAraeMOMY MaTepHany.

6. OLIeHOYHbIE CPEACTBA ISl TEKYIIEr0 KOHTPOJIS
yCIEBAEMOCTH, IMPOMEKYTOUYHOM aTTECTALIMU MO UTOraM
OCBOCHMS TUCLUIIJIMHEL U YYEOHO-METOIUYECKOE 00eCIIeYeHHE
CaMOCTOSITeJILHOM pabOThl MAaruCTPOB

/Il TeKyIero KOHTPOIs yCIeBaeMOCTH CTY/IEHTOB HCIOJIBb3YIOTCS perTHHr-
KOHTPOJIb, @ TaK JKe TNpOBEPOYHble pabOThl (TECTBI) M  KOHTPOJIS
CaMOCTOSATeNIbHON paboTel. IIpoMexxyTouHol arTecTamueil Mo MTOraM OCBOEHHS
JUCUUIUIMHEI SBIISIETCS 3aYeT.

IIpumeps! 3aauuil JUIs IPOBEI@HHUS PEHTHHT-KOHTPOJIS:



PeliTuHr — KOHTpOJIL Ne 1

BOIIPOC Osnaxomvmeco 2 NOJIOJHCEHUSAMU, Xapakmepuzyouumu
nosepxnocmmuoie asnenus. Kaxoe uz nux — neyooenemeopumensno?

OTBETHBI:

1. I1oBEpXHOCTHBIMH Ha3BIBAETCSI TOHKHH TPEXMEpPHBIH CIIOH, oOpa3yromuiicss Ha
NOBEPXHOCTH KOHTAKTUPYIOWIHUX (a3 U MMEIOIINH KOHEYHbIE pa3Mephl.

2. Ha rpaHume paszgena KMIKOCTh —  ras PaBHOIEHCTBYIOIMAS  CHJI
MEXMOJIEKYJISIPHOTO B3aUMOJIEWCTBHSA HaIllpaBlIeHa HOPMajbHO K IIOBEPXHOCTU B
CTOPOHY XHUJKOHU (a3bl.

3. Pabora, coBepimaemas B H30TEPMHYECKUX YCIOBHSAX B IIPOLECCE nepeBoja
MOIEKYJIBl M3 O0BeMHOH (asbl B MOBEPXHOCTHBIA CNOH, paBHA YBEIHYEHHIO
CBOOOIHOM TIOBEPXHOCTHOM SHEPIHS.

4. TloBepxHOCTHas SHeprus — 3TO paboTa pasphlBa CBs3eil NpH IpoOIeHun
TBEPJIBIX TeJl, CBSI3aHHasl C yBEJIMYEHUEM IIOBEPXHOCTH pa3ziea.

5. BHyTpeHHee naBieHHE — 3TO CHJA, C KOTOPOH IIOBEPXHOCTHBIA CIIOM
BO3IEHCTBYET Ha 00beM ¢asbl.

BOIIPOC. Hsyuume onpedenenus, xapakmepusyiowue npupody nosepxHocmuozo
Hamsdicenus. Kaxoe uz nux mpebyem ymounenua?

OTBETHI:

1. Paborta O6pa30BaHI/I$I €AUHULBI TTOBEPXHOCTH, coBeplIacMasi IIPOTHB CHII
BHYTPCHHET'O JaBJICHUS, HA3bIBACTCS ITOBEPXHOCTHBIM HATSXKEHUEM.

2. BenuuuHa G — TOBEPXHOCTHOE HATSIKEHHE — SIBJISETCS K03 dumeHTOM
NPONOPUUOHATIBHOCTH MEXIy DPabOTOM, 3aTpayeHHON Ha HM3MEHEHHe ILIOIAIN
NIOBEPXHOCTH M OTUM U3MEHEHHUEM IUIOIAIH.

3. CoryiacHO 5KCIepPHMEHTANIBHBIM JaHHBIM MMOBEPXHOCTHOE HATSIKEHHE JHHEHHO
YMEHBILIACTCS C POCTOM TEMIIEPATYPBI BIUIOTH 0 KPUTUYECKOM.

4. BenmuuuHa o© XAPAKTCPHU3YET MEXMOJICKYISIPHOE CLEIIEHUE, ITOJIIPHOCTH
KHAKOCTH M CBs3aHa C JHUIIOJIBHBIM MOMEHTOM, IIOJIAPU3YEMOCTBIO BEIIECTBA H
I[PIE)JICKTpH‘-IGCKOﬁ IIPOHHULIAEMOCTBIO.

5. Bece yTBepxxaeHus cripaBeInBElL.



BOIIPOC B kakom cnyuae nepexod «k crnedyiowemy gpasmenmy 6v1800a
ypasuenue adcopbyuu I ubbca neoocmamouno 060cHo8ano?

OTBET:
1. 3meHeHne cBOOOHOM SHEPIHU MOBEPXHOCTHOIO CIIOS:

dF = odd+ Ado + ) p,dn, + ndy, (1)

2. I1o ananoruu ¢ ypaBHeHueM [ ' u66ca-/lrorema:
Ado + ndu, =0 (2)

3. OrpaHu4uBasCh TOJNBKO H30TEPMHUYECKHUMHE MIPOLECCAMU U Pa3JIeNuB 00e 4acTH
ypaBHeHus (2) Ha A,. nonyuuM, do =-» TI'dy,

4. Jlna OunapHolf cucteMa (MHAekc | — pacTBopuTens, 2 — pacTBOpEHHOE
BeIIECTBO do =-1'\du, —1I,du,

5. Tak xaK du=RTdIna, AOIycKas 3aMeHy aKTUBHOCTH Ha KOHLICHTPALUIO JJIs

¢ do
pa30aBlIeHHBIX PACTBOPOB, MOJYYHM [ = ——— . ——

RT dec

BOIIPOC /[[na kaxux u3z npueedennvix éeujecme € ciyuae 600HbIX pPACMEOPO8
eenuuuna do/dec 6onvue Hyns?

1. HeopraHuyeckue 3JeKTPOTUTHI
2. OpraHUYeCKUe KUCIIOTEI

3. cnupTHI

4. 6enku

5. croxHbIE 3UPBI.
PediTHHT — KOHTpOJIBL Ne 2

BOIIPOC Ilpoananusupyiime ypasnenus, Xxapakxmepusylowue nOBEPXHOCMHOE
Hamsadcenue U  noeepxHocmuylo  auepeuro. Kakoe uz Hux mpebyemcs
OONONHUMENLHO YMOUHUMb?



OTBETHI:

1. Aw=o0AA4
7€}
2 dA T,P.n
3 U=O’—T(£21§J
dr ),
4, =— = const
(dF
.97 g
V.,T,n

BOIIPOC Hszyuume nonooicenus, xapaxmepusyiowue npupody adcopbyuoHHbix
cun. Kakoe uz nux ne coomeemcmeyem coepementvim npedcmagnenusim?

OTBETBI:

1. AncopOLUMOHHBIMM HAa3bIBAIOTCSI CHIIBI MEXMOJIEKYJISPHOTO B3aMMOAEHCTBHUS
MEeXJly MOJICKYJIaMH HUJIM aTOMaMH, HaXOJSIIIIMUCSI B pa3HbIX (azax.

2. Kak cunel ocoboro pona a,Z[COp6LII’IOHHI>Ie CHIJIBI O6JIa,Z[aIOT OPHUEHTAIlUOHHBIM,
HHAYKIOUOHHBIM U MHUCIICPCHOHHBIM B3aHMMO/JICHCTBHUEM.

3. Jlnst HOHWMAaHHUS TIPUPOABI AICOPOLIMOHHBIX CUII HEOOXOIUMO YUUTHIBATE, YTO B
aKTe afcopOLuK MoJIeKysa afcopbaTa B3aMMOJIEHCTBYeT He ¢ OJHHUM, & CO BCEMH
OnKalIIMMKU aTOMaM# afcOpOEHTa, T.€. ¢ 00BEMOM.

4, TOJIIIII/IHa aIICOp6HI/IOHHbIX CJIOEB MOXXET OOCTUTATH ThICSIY AHT'CTPEM, 3TOT Q)aKT
YKa3bIBa€T Ha JNaJIbHOJIEMCTBHE aI[COp6LII/IOHHBIX CHIJI.

5. TeopI/m MCEXMOJIEKYJIAPHBIX CHJI IIOKAa3bIBA€T, YTO BCE TPpHU KOMIIOHCHTHI
OHCPTUHU TPUTAKCHUS: OpPHCHTALlMOHHAsA, HHAYKIHOHHAasA W JUCHEPCHOHHAas
COCTaBJIAOIIINEC 06paTHO IPOIOpUHOHAJIBHBL LIECTOM CTEIIeHH pPacCTOAHHA.

BOIIPOC Kakxas us npusedennvix 3a6ucumocmeri HA3ul6aemcs. uzomepmol
adcopbyuu?

OTBETBHI:
1.a=f(T)
10



2.a=f(P)

3.P=1(T)
4.P=1(a)
5.T=f(P)

BOIIPOC Hsyuume «kpusvie, npedcmasnsiioujue 3a6UcumMoCcmv  KOIUYECHBA
adcopbupyemozo eewjecmea (opounama) om oasneHus 6 2az060ii aze (abcyucca)
0N Medc@asHoll nosepxHocmu pazoena meepooe meno — 2az. Kaxas us KpUBblx
xapaxkmepna 0na meopuu aocopoyuu BIT?

OTBETBI:

i o
B

/} | f‘»’”fv {/f ””””” $/ ﬂ\
. j . 1 v .

e

BONPOC IIpoananusupyiime ypagnenus, onucvisarouyue adcopbyuio na meepooii
U KHcuOKoU nosepxnocmu pasoena gasz. Kaxkoe uz Hux sensemes smnupuseckum?

OTBETHHI:
l. aQ+kP)=a,, kP k — xoHCcTaHTa
2. 1ga=1gh+ llgP b, n — KOHCTaHTEI
n
3.IT'=T & C — KOHLEHTpaIus
' “1+ke
a_ kP/P,
4. a= i . P — naBiieHne HachIIEHHOTO Mapa
P P
1—— | 1+ (k-1)—
P, £y
5. as=K,.P K, — xoHcranTa ["'eHpu

PeiiTuHT — KOHTpOIL Ne 3

BOHPOC Hzyuume nonoowcenus, xapaxmepusyrouue adcopbyuio Ha mencdazno
nosepxnocmu meepooe meno — 2as. Kaxoe uz nux me coanacyemcs ¢ ucxoonvimu
nonodceHusiMu meopuu aocopoyuu Jlenemopa?
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OTBETHBI:

1. Ancopbumst Monekyn ancopOTHBa INPOUCXONUT HA AKTHBHBIX LIEHTpax,
HaXOJIILMXCSI HA [TOBEPXHOCTH TBEPAOTO aICOPOEHTA.

2, AI[COp6I/Ip0BaHHI>Ie MOJICKYJIbI YACPXHUBAIOTCS aKTUBHBIMU LHEHTpaMH TOJIBKO B
TCYCHHUE OIIPEACIICHHOI'O BPEMEHH, KOTOpPO€ HE 3aBHCHUT OT TeMIIEpaTyphl.

3. IToBepXHOCTHAs KOHLEHTPALHs afCOPOTUBA IIPOIOPIMOHANIBHA IABIEHHUIO Ia3a
¥ KOHLIEHTPAIlUU CBOOOJIHBIX aKTUBHBIX IIEHTPOB.

4. BenenictBue masoro pajguyca IeHCTBUS afCcOPOIMOHHBIX CHII M UX CIIOCOOHOCTH
K HaCBIIIEHUIO MMOBEPXHOCTH aJICOPOEHTa MOXKET OBITH 3aIlOJIHEHA TOJBKO OJJIHUM
MOHOMOJIEKYJIIPHBIM CJI0€M aIcopOTHBA.

5. ANcopOHpOBaHHbIE Ha COCETHMX aKTUBHBIX LIEHTPAX MOJIEKYJIbI aicopOTHBA He
B3aMMOJEHCTBYIOT MEXIy COOOIA.

6. AZCOpOLHs IPESCTABIAETCSA KaK KBAa3MXUMHUYECKast peaKius MeXIy MOIEKYJIOM
rasa ¥ akTHBHBIM LIGHTPOM, B pe3yJIbTaTe KOTOpOi 0OpasyeTcs ajcopOUpoBaHHBIH
KOMILJIEKC.

BOHNPOC Kaxyro usz npusedennvix senuuun onpedensiem uacmuas npouseooHas
Om MepMOOUHAMULECKO20 NOMEHYUANA NO NIOWAOU?

dG

dA T.Pc
OTBETHI:
. XMUMHUYECKHN [TOTEHIAA
2. BHyTPEHHSISI DHEPTHUsI
3. MOBEpXHOCTHOE HATSHKEHUE
4. IOBEpXHOCTHAs aKTUBHOCTh
5. cBoOoIHAsI DHEPIHSI.

BOIIPOC IIpoananusupyiime cnedyiowue ucxoOHvie HONONCCHUS meopuu
monexynapuou  aocopoyuu Ionanu. Kakoe u3 Hux He coomeemcmayem
COBPEMEHHBIM MEOPEeMUYECKUM U IKCNEePUMEHMANbHOIM OAHHBLIM?
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OTBETHI:

1. Ancopbuust 00ycioBIMBaeTCS TONBKO (hU3MYECKUMHM BaH-Iep-BaanbCoBBIMH
cunamu. Ha roBepxHocTH afcopbeHTa HeT aKTHBHBIX LIEHTPOB.

2. AncopOLHOHHBIE CHIIBI IEHCTBYIOT Ha PACCTOSHMSI, NPEBBILIAIOIIME Pa3MepbI
OTJEJIbHBIX MOJIEKY1 afcopOTHBa. OOpasyercst aicopOLUOHHBINA 00BEM.

3. Kaxnmas Tovka BHYTPH aJCOpPOLMOHHOIO 00bEMa  XapaKTepH3yeTcs
OIIpe/IeJIEHHBIM 3HaY€HUEeM aJICOPOIMOHHOrO MOTEHIHAIA.

4. AncopOUMOHHBIA MOTEHLHAT MPEACTaBIseT COOON HM30TEPMHUUECKYIO pabory
cKaTusl rasa (mapa) Hpu IepeBofe ero u3 oObeMHOM (a3ssl B 06iacTb
MIOBEPXHOCTHOI'O CJIOS C IaBJIEHUEM, OTJINYHBIM OT PABHOBECHOTO.

5. [leicTBre afCOPOUMOHHBIX CUII 0 MOpe Y/aJeHHUsI OT MeX(pa3HOi TOBEpXHOCTH
YMEHBIIACTCS U HA HEKOTOPOM PACCTOSIHUM PaBHO HYJIIO.

6. 3aBHCHMOCTh aJICOPOLIMOHHOIO MOTEHIHANA OT aACOPOLHOHHOTO 00beMa HOCHT
Ha3BaHHE XapaKTEePUCTUUECKONU KPUBOM.

BOIIPOC Kakoii u3 nepeyucneHHvix 35KCNEPUMEHMANbHLIX MeMmod08 He
no360158em onpeoensime NOBEPXHOCMHOE HamAdCeHue?

OTBETHI:

1. Meron MakcuManbHOro NaBieHUs My3blpbKa (MeTox Pebunpepa)
2. Meton niepeMelleHus 1apyuKa B JUCIIEPCHOHHON Cpejie

3. CranarMoMeTpHUYecKHil METOT OTPhIBA KAIUIH KUIKOCTH

4. TeH3uMeTpUYECKHI METO/] OTPLIBA KOJIbLA

5. MeToz KanujuispHOTO HOJHSITUS YU IKOCTH.

BOIIPOC Hzyuume nonoswcenus, xapaxmepusyrowue adcopbyuio Ha mescdaznoi
nosepxHocmu meepooe meno — 2az (nap). Kaxoe uz nux cywecmeenno
OMAUYAemCs. OM OCHOBHbIX NONIONCEHUL MEOpUU NONUMONEKYIAPHOL adcopbyuu
napoeé bpynayspa — Smmemma — Tennepa?

OTBETHI:

1. Ha IIOBEPXHOCTH TBEPOOIO aJ:[cop6eHTa UMECIOTC HEpPAaBHOLIEHHBI B
SHEPIreTHYCCKOM OTHOLICHHUS aKTUBHBIC LIEHTPHI.
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2. Ancopbuust mHOTOCHOMHA. Kaxxias Monexyia IepBOro Cjios CIIy)XUT LHEHTPOM
JUISL aICOPOITMK BTOPOTO U MOCIENYIOUIUX CIIOEB.

3. IlepBeiii cioil axcopOTHBa OOpasyercsi B pesyibraTe JekicTBus Ban-umep-
BaaJIbCOBBIX CHJI, ITOCJIEIyIOIIAE — B Pe3yJIbTaTe KOMIIEHCAIHH.

4. AncopbupoBaHHas (paza IpeACTaBIseTcss Kak COBOKYITHOCTh acOPOMPOBaHHbIX
KOMIUIEKCOB —  MOJIEKYJISPHBIX LIETIOYeK, KOTOpble JHEPreTHYEeCKH He
B3aUMOJIEUCTBYIOT IPYT C APYIOM.

5. TerutoTsl aACcOpPOLUH €IHHUYHOIO U JIBOMHOIO KOMIUIEKCOB NPHUOIM3UTEIBHO
OJJMHAKOBBI U PAaBHBI TEIUIOTE 00BEMHOM KOHIECHCAIUH.

6. Ancopbumio MOJIeKyJ1 Iapa MOXHO  paccMarpuBaTh Kak — CEepHIO
KBa3UXMMHUYECKHUX peaklui 00pazoBaHUs acOPOLMOHHBIX KOMIIJIEKCOB.

7. Ilpu 3Ha4YeHUsX JaBiIeHUs B ra30BoM (ase, JaleKuX OT JaBJIEHHs HACBIILIEHHOTO
napa, o0pa3yeTcsi MOHOMOJIEKYJISIPHBIN CIIOM.

8. Ilpu yBenuYeHHM NaBICHUs B ra3oBoi (ase 4YUCIO CBOOOIHBIX AKTHUBHBIX
IIEHTPOB COKPAILAETCs], @ YUUCIIO KPATHBIX KOMILIEKCOB PacTeT.

9. OObeMHas KOHJEHCAIUS Iapa IPOUCXOJUT IpPH AOCTHIKEHHH [aBJICHUH,
paBHBIX JaBJICHUIO HACBHILEHHOIO IIapa IIPY JaHHOH TeMIiepaType

10. Tlpenamosaraercsi, 4YTO IUIOI[a[Ab, NPUXOISIIAsACS Ha OHHY MOJIEKYILY
aJcopOTHBa B TIOBEPXHOCTHOM CJIO€ - IIOCTOSIHHAas BEJIMYMHA. OTO Jaer
BO3MOKHOCTb BBEIYMCIIATH BEJTHUMHY YIeJIbHOM MOBEPXHOCTH aJICOPOECHTA.

Tembl pedpepaToB K CaMOCTOsITeIbHOH pabdoTe CTY/IeHTOB

[

. TToBepXHOCTHasi HEPrUsl U IOBEPXHOCTHOE HATSIKEHHUE.
Knaccudukanys HOBEpXHOCTHBIX SIBJICHHUH.

IToBepXxHOCTHAst aKTUBHOCTD. [I0BEpXHOCTHO — aKTUBHBIE BEIIIECTBA.
AgnicopOriusi, TeOpHsi MOHOMOJIEKYJISIpHOM agcopbuun Jlenrmropa.
3aKOHOMEPHOCTH a7COPOIIMH U3 PaCTBOPOB HA TBEPJIbIX aJCOPOEHTaX.
AncopbunonHoe ypaBHeHue I ub6ca u ero Gopmsl.

KonnuecTBEHHBIE 3aKOHOMEPHOCTH Ipoliecca afcopOLIMH.

HpaKTquCKoe 3HAQYCHHE MMOBEPXHOCTHO — AaKTUBHLIX BEILIECTB.

b T R

ACOpOITMOHHBIE SIBJICHUS U UX XapaKTEepPUCTHKA.

14



10. Kiaccudukanus BemecTB Mo MOBEpXHOCTHON aKTUBHOCTH.
11.MexmonexyspHble B3aUMOJEHCTBHUS MPH aACOPOIUH.

12. Teopus nonumonexynspHoit ancopouuun BOT.

Bormpocsl k 3a4eTy 1o Kypcy
«AJICOPBLIMA U AJICOPBLIMOHHBIE TTPOLIECCHI»

1. Kak ompenenurts yIelpHYyI0 IOBEPXHOCTh aICOPOEHTa C IMOMOLIBIO
teopuu bOT?

2. Kak wu3MeHAeTCs MOBEPXHOCTHOE HATSDKEHHE U KOHIIEHTpALHs
pactBopoB ITAB nocne koHTakra ¢ yriem?

KakoB ¢u3nueckuit cMbIC npeensHoi agcoporun?
Kak HaliTu yneapHyI0 IOBEpXHOCTH aacopoenTa?
XapaKkTepucTUKa MeX(}a3HOH ITOBEPXHOCTH.
DHepreTHYeCKUe napameTphbl MOBEPXHOCTH.

OO1as xapakTepuCcTHKa aJCOPOLIHH.

Ancop6unonHoe ypaBHeHue I 'u66ca.

o M oy B R W

MexMoeKynsspHOe B3auMOJIeCTBUE PU aICOPOIIHH.
10. YpaBuenue agcopbuuu I'eHpu.

11. YpaBuenue ancopbuuu OperiHpimxa.

12. YpaBuenue agcopbuun Jlenrmiopa.

13. Teopus nonumonexynspHoit ancopouuu BIT.

14. Ancopbuus Ha MUKPOTIOPUCTBIX afcopOeHTax.

Ilopmepkka  caMOCTOSITENbHOM  pabOThl  CTYJIEHTOB  0OeCleunBaeTcs
COOTBETCTBYIOIIEH y4eOHO-METOIUUECKOMN JTUTEPATYPOIL:

1. Onbmesckuit M.B., lopodeesa 1.b. Komtounnas xumus. IToBepxHOoCcTHBIE
SIBJICHUS. ¥ JMCIIEPCHBIE CHCTEMBbI. PeHTHHrOBas cucreMa OpraHu3aliy |
OLIEHKHM CaMOCTOSATENIBHOH paboThl cTynaeHTa/ Yueb. mocobue. Bal'V,
Bnagumup. —2003. 70 c.

2. Ilpaxktuueckne paboThl 1O KowtougHOW xumuu. I[lunsesa JLII.,
CynakoBa H.H., bemoycosa B.H., Munakosa T.C., Mamonto I.B.
VYuebHoe nocobue. 2015. 244 ctp.
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3. Ilpaktkym no xomtougHod xumud. Kupuuenko O.A. VueGHoe
nocobue.2012. 110 crp.

7. YUEBHO-METOJIMYECKOE Y UH®OPMAILMOHHOE
OBECITEYEHUE JUCIT LJTAHbI

a) OCHOBHasI JIUTEpaTypa:
1. Kommonnnass XvMMHs INOBEPXHOCTHO-aKTUBHBIX BEIIECTB. BepexHHKOB
B.H., I'epmamiesa .M., Kpsicun M.IO. Y4e6noe nmocobue. 2015, 304 ctp.
2. Konnounnas xumusi. Pomanenko E.C., ®pannesa H.H., Besrrna E.B.
YuebHoe nmocodue. 2013., 52 c.
3. Hymraes A.B. JlaGoparopHblii OpakTHKyM 10 (HU3MYECKOH W
KojmongHou xumuu. 2012, 80 c. (bubnuorexa Bnl'Y)

4. TlpakTHKyM 110 KOJUIOWJHOH XUMHH. Yd4eOHOe MocobHe i By30B.
HomxuukoBa B.J[., 3aneimoBa H.M., Jlomatuna JI.M. 2012., 288 c.
(bubnuorexka Bal'Y)

5. Ilpaktukym no komnougHod xumuu. Kupuuenko O.A. 2012, 110 c.
(bubnuorexa Bal'Y)

0) nonoynHUTENbHAsI TUTEPATYpA:

1. Kypc komnounnoit xumun. ®@punpuxcoepr I.A. Yuebuuk. 2010. 416 c.
(bubnuoreka Bal'Y)

2. ®usnyeckas ¥ KotoujHas xumus. Mapunkuna I'.A., TTonsaxosa H.IT.,
Kogsanp F0.M. Yuye6GHoe mocobue. 2009., 151 c.

3. OcHOBBl 6MO(U3NYECKOH W KOJUIOMIHOM XHMHH. YueOHoe mocobue.
bapxosckuii E.B. u ap. 2009., 160 c.

4. OctBanpn B. Kparkoe mnpakTHueckoe pyKOBOACTBO I10 KOJUIOUAHOM
XUMHH., 2010 r. 86 c. (bubnmuorexa Bnl'Y)

5. dusuyeckass M KOJUIOMAHAs XUMHUSA. YdyeOHoe mnocooue. Pomun B.B.,
['opuakos O.B., Opoben B.A. 2015., 270 c.

B) IEpUOINYECKHE H3IaHMS:
1. Boga: xumus u sKoorusl.
2. CopbunoHHBIe U XpOMaTOrpaduuecKre MPOLECCH.
3. Environ Technol.
4. BoctouHo — EBpornelickuil xypHaJl epeaoBhIX TEXHOJIOTU

') UHTEpPHET - PECYPCHI:

1. https://ru.wikipedia.org/wiki/
2. http://www.chemport.ru/
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3. http://www.xumuk.ru/
4. http://elibrary.ru/
S. http://sci-hub.org/

8. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE NVCHUITJIMHBI

B kadecTBe MaTepuHaIbHO — TEXHHYECKOTO OOEeCHeYeHHs IUCIMILIHHBI
UCIIOJIB3YIOTCSI MYJIBTUMEMIHBIE Cpe/ICTBa, HAOOp CIaiI0B, 1EMOHCTPAIHOHHBIE
IpUOOPEI.

Pabouas nporpamMMa AUCHUILUIMHBI COCTaBlIeHA B COOTBETCTBUH C TPEOOBaHHSIMHU
®I'OC BO no nanpasnenuto 04.04.01 - Xumus

Pa6ouyto nporpamMmmy coctaBuil § oS F setonts Kyxtun b.A.
A

Peuenzent: OOO «BMT», K.X.H., Hayd. COTpYIHUK /7. TperbsikoB A.B.

[TporpaMma paccMOTpeHa 1 0o0peHa Ha 3acejaHuu Kadeapsl XUMHN

npoTokoa Ne//zor I 7 /€. 2/
,/)7

3aBenyromuii kageapoii [yt s KyxTtun B.A.
s

7

PabGouass mnporpamma paccMoTpeHa U ojgoOpeHa Ha 3acelaHud y4eOHO-
MeToauuecKor komuccuu Hanpasiienus 04.04.01 — Xumus

-

IIporokon Ne J: ot _7 2 /0 zsrs .

[
[Ipencenarens KoMUCCUU ey ¥ 12 ey Kyxtun B.A.
A
/
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Jlner nepeyrsepiienusi
pabouei nporpaMMbl AHCHHILIHHBI

Pabouas rnporpamma 0100peHa Ha QD%/,LOH yueOHbIH 1ojt

3aBe/lytouiunii Kadeapoit f: 115
[Tporokon 3acenanus Kapeapor/Ne I or 5.09.16
3aseytoumii kadeapoii Lafrnceee

<7

Pabouas nporpamMma 0100peHa Ha Zﬁ’/r"/.lﬂ/f yueOHbIH roj
3aeytommii Kadepoit L prizety

[Iporokod 3ace/lanus Kd(bellp%ﬁ s/ or JOOF, /¥
Loryncecer

3apeytouuii kadepoi

PabGouas niporpamma oj100pena Ha yueOHbIH 1o
3asejtytounii kadepoii
[Iporokon 3aceianus kadepobl Ne or1

3ase/ytolnii Kadeapoi

roja.

1oJia.

1o/1a.
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Penensus
Ha pabouyIo MPOrpaMmy JUCLHIIHHEL « AICOPOLHs U aaCcOPOLHOHHBIE TPOIECCH IS
crynentos HanpasieHust 04.04.01 «Xumusy» ounoit Gpopmer 06ydeHus (aBTop mpodeccop
Kyxtun B.A.)

Ha peunensnpoBanue mpencrasnena paGodas mporpamma JMCHUIUIMHBL «ACOPOLHS ¥
aJicopOLHOHHBIEe Tpolecchl» mpodeccopa kadenpel xumuu Kyxtuna B.A. mis cTyaeHTOB
nanpasienus 04.04.01 «Xumus» o4HOM GopMBI 00yUeHHUS.

B paboueii nporpamme 4eTko copMyIHMpoBaHa IENb OCBOEHHS CTYIEHTAMH JAHHOM
AUCLHIUIMHBI U 33714, BBIITOJHEHHE KOTOPBIX O3BOJISIOT JOCTHIHYTH 0003HAYEHHYIO 11e/Tb.

B coorserctun ¢ ®I'OC BO B mnporpaMme mnepeddcieHBl KOMIICTCHIHH, B
(GopMHpOBaHHH KOTOPBIX YYacTBYeT AMCHUILIMHA. OINpeaeneHbl W HYeTKO COrIACOBAHBI C
COOTBETCTBYIOUMMHU KOMIIETEHIIMAMH PE3yJIbTaThl 00pa30BaHHUs.

OGbeM JUCHHIUIMHBL (B 3a4€THBIX EIMHUIAX U YacaX) COOTBETCTBYET y4eGHOMY ILIAHY
HanpasjeHus. TeMaTHyeCKHMH IUIaH JHCLUIUIMHBI HPEICTABIEH ¢ Pa3OHEeHHEM IO HeIessaM C
YKa3aHHEM KOJH4YecTBa BCeX (GOpM 3aHATHH, B TOM 4YHCIe B WMHTEPAKTHBHOH dopMe.
[lepeunciienpl KOHTPOJILHEIE MEPOTIPUSITHS TEKYIIEH U MTPOMEKYTOUHOM aTTECTALMU 110 HTOTaM
OCBOCHMS IUCUHUIUIMHBL. B yacTi conepikanus AMCHHUIUIMHBI TEMATHYECKUIT TIJ1aH Mpe/CTaBlIeH
A0CTATOYHO MOJPOOHO, YTO MO3BOJISET COCTABHTH IPEICTABICHHE O MaTepHalie JEKIHOHHOTO
Kypca, TeMaTHKe 5a0OpaTOPHBIX 3aHATHH M CHenaTh BBIBOJ O TOM, 4YTO COJIEPIKAHHE
JUCHHUILUTMHEL  TIOJIHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHACHIMSIM DPAa3sBUTHA HAYKM H
TEXHUKU B 00JIACTH XUMHH.

B paGoueil mporpamme comepxaTcsi OLEHOYHBIE CPEICTBA B BHJE 3aaHMil pEHTHHT-
KOHTPOJIsI, BONPOCOB K 3a4eTy, TEMAaTHKH IPAKTHYECKHX 3aHATHH, KOTOpPBIE MO3BOJIIOT
TIPENIOJIABATENI0 OOBEKTHBHO OLCHUTh PE3YJbTaThl OCBOCHHs AMCIMILIMHBI B IIpOIEcce U B
KOHIe 00ydyenus. JlaHbl MeTOOWYECKHE YyKaszaHUs M y4eOHO-METOJHYECKOe ObecreueHue
CaMOCTOSATENILHOH paboThl CTYJEHTA KaK HEOTHEMIIEMOIl COCTABHOM 4YacTH 06pa3oBaTENbHOrO
npotiecca.

Omucanbl  TeXHONOTMM OOYYeHHs, [PUMEHSEMblE aBTOPOM [l  AKTHBU3ALHUH
o0pa3soBaTe/IbHOTO mpouecca JIs BeeX (GOpM 3aHATHH: JNeKIwi, 71a60paTOpHBIX 3aHSTHIL,
CaMOCTOSITEIbHOM paboTHI.

B pabGoweéf  mporpamme  mepeunciieHa  y4eGHO-METOIHYECKas JUTeparypa,
PCKOMEHJIOBAHHAs aBTOPOM JUIS HM3YYCHHMsI JMCLMILIMHBI OCHOBHAs, KOTOpas (hopMupyeT
OCHOBHBIE Pe3yJIbTaThl 00pa3’OBaHHs M 3asBICHHBIE KOMICTCHIMH, U JONOIHHTEIbHAS (B TOM
ancne  VuTepHer-pecypchr), HeoOXomumast Jis  Gojee TiIyOOKOTO OCBOEHHS OCHOBHBIX
TNOJIOXKEHUH JUCLMIUIMHBI W pa3BUTHS TBOPYECKUX M HHTEIUIEKTYalbHBIX CIOCOOHOCTEN
CTYAEHTOB.

3asBreHHOE B paboueil MporpaMMe MaTepuatbHO- TEXHHYECKOe 00eCHeYeH e TT03BOISeT
peann3oBaTh 3aJ1a4M JUCUUILUIMHBI U IOCTUTHYTH IIOCTABJIEHHON I1eJIH.

Takum o6pasom, mpencrapneHHas paGodas MporpamMma AUCIHIITHHEL «AncopOuust u
a7IcopOIIMOHHBIE IpoLecChI» Mpodeccopa Kadeapbl XUMHUH COCTaBJICHA B TIOJHOM COOTBETCTBUH
¢ tpeboBanusamu O®I'OC BO n MoxeT GBITH HCHOJNB30BAHA MPH MOATOTOBKE MarucTpoB
nanpasyienus 04.04.01 «Xumusy
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