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He.m: OCBOEHHUS AMCHUILIMHBI PH3nyecKasa U KOJJIOUIHAS XUMHUS

[enp ocBOeHUS TUCIUTIINHBL: y4acTHE B POPMHUPOBAHHH CIICTYIOIINX KOMITETCHITHINA:

OK-1; CnocoGHOCTB K aOCTpaKTHOMY MBIIUICHUIO, aHa3Yy, cuHTe3y (OK-1)

OK-5; ToToBHOCTH K caMOpPa3BUTHIO, CAMOPEAIHU3AINH, CAMOOOPa30BaHUIO, UCTIOIH30BAHUIO
TBOpueckoro norenmnuana (OK-5)

OIIK-7; I'OTOBHOCTb K MCITOJIb30BAHUIO OCHOBHBIX (DU3MKO-XMMUYECKUX, MATEMAaTHUECKUX U UHBIX
€CTECTBEHHOHAYYHBIX MOHATUH U METOJIOB MPH pelieHNH npodeccruonanbHbix 3aaa4 (OI1K-7)

I1K-10; CriocoOHOCTb K MPOBEIEHUIO 3KCIIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB C OMOIIBIO XUMUYECKHUX,
OHoNoruuecKux, GU3nKo-xumMuueckux u uHbix MetonoB (I1K-10)

I1K-22; CriocoOHOCTb K y4acTHIO B IPOBEIEHUH HaydHbIX HccienoBanuil (I1K-22)

TpeOGoBaHusl K pe3yibTaTaM O0CBOEHHS M CHMUILIUHBI.
W3ydeHne AMCUUIUIMHBI HApaBieHoO Ha (OPMHUPOBAHKE Y OOYHAIOIIUXCS CIASTYIOIIMX KOMIETEHIIHIA:

11/ Ne Kon Conepxanue NuaukaTopbl JOCTUKEHHUS] KOMIIETEH LI
KOMIICTCHIIHH | KOMITCTCHIINH 3HaTh YMmeTh Bnagers OueHouHbIE
(nom ee cpencTna
YJaCTH)

1 OK-1 Cnoco6HocTts | OCHOBHEIE PabGorare c¢|Hasreikamu Bompocsr mist
K TUTEepaTypHbl |HAYYHOH U |MONyYeHHsS |TOATOTOBKU K
aOCTPAaKTHOM |€ HCTOYHHKH | yuyeOHOU unpopmarun | LT no OKX,
y OCHOBHOH JIUTEPaTypou; | U3 TECTOBEIC
MBIIUICHUIO, | IMCHMIUIMHEBI | 0000IaTh pPa3IUYHBIX  |3aJaHds JJIA
aHaIn3Yy, U CMEXHBIX | HHPOPMAIIMIO MUCTOYHHKOB | CAMOIIPOBEPK
cunte3y (OK-|xumuueckux |mo mpoOieme "

1) JIUCHUIUIMH || neaTh

BBIBO/IbI
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OK-5 ToroBHOCTE K| OCHOBHEIE Paborats  c¢|HaBwsikamu Bonpocsr nis
CaMOpPAa3BUTH |JINTEPATYPHBI |HAYYHOW W |MOJYYCHHUS | TIOATOTOBKU K
10, € HCTOYHUKH | y4eOHOM unpopmarun | LT no OKX,
caMopeanns3a | OCHOBHOM JUTEPaTypoOu; | 13 TECTOBBIE
11U, JUCIUIUTUHBL | 000011aTh pa3IWYHBIX  |3aJaHusd AJid
caMo0o0pa3oB M CMEXHBIX MH(POPMAIUIO | HCTOYHUKOB, | CaMOIPOBEPK
aHUIo, XUMHYECKUX |0 mpobieme | Du3nko —\u
WCIIOJIb30BaH | AUCIUIUIMH, |H JienaTh | XUMHUYE€CKUM
19104) OCHOBBI BBIBOJIBI, U METOJaMH
TBOPYECKOTO | PU3HKO- NsmepsTh aHaau3a
MOTEHIMANA | XUMHUYECKOTO | (PU3HKO — | BEILIECTB,

(OK-5) aHaiu3a XUMHUYECKHE | 00pa3yroLInx
napamMeTpbl | MCTUHHBIE
pacTBOpOB, | PacTBOPHI,
cMecei, JIUCIIEPCHBIE
TUCTIEPCHBIX | CHCTEMBI,
cUCTEM TEXHUKOU

MIPOBEICHUS
OCHOBHBIX
¢duznko-
XUMUYECKHUX
AKCIIEPUMEHT
OB

OIIK-7 ['0OTOBHOCTBH K| OCHOBHBIE N3mepsthb 0)7371 0] —|Bompock! ans
WCIIOJIb30BaH |3aKOHBI bu3HuKo —| XUMHUYECKUM | [TOJIFTOTOBKU K
15020) ¢buzmveckoit |xumuueckue |(u  Mmeromamu | LT mo OKX,
OCHOBHBIX u napameTpsl | aHajau3a TECTOBbIE
¢buznko- KOJUJIOUJIHOM | pacTBOPOB, | BEIIECTB, 3aaHus IS
XUMUYECKUX, | XUMUH, cMecei, 00pa3yIolux | CaMOIpPOBEPK
MareMaTH4ec |O0COOCHHOCTH |AUCIEPCHBIX |HCTUHHBIC u
KX M HWHBIX |[IPOTEKAHUSI | CUCTEM pacTBOPHI,
€CTECTBEHHO | XMUMHMYECKUX JIUCIIEPCHBIE
HAYYHBIX MPOLIECCOB  C CHUCTEMBI
MNOHATUM W | y4EeTOM
METOJIOB TIPU | OCOOCHHOCTE
pelIeHun 51
npodeccrona | PU3NIECKUX
JBHBIX 3a7a4 M (a30BbIX
(OIIK-7) paBHOBeCUI

TIK-10 Croco0HoCTh | OCHOBEI ITonp3oBarse | Texuukoi Bomnpocsr qist
K [11)3637020) —|s1 OCHOBHBIMHM | TPOBEJICHUST | TIOJTOTOBKH K
MPOBEACHUIO |XUMHUYECKOTO | IPUEMaMU OCHOBHBIX LT mo ®KX,
SKCHEPTU3bl  |aHAIU3A [11763700) — | puzuxo —| TECTOBBIE
JIEKapCTBEHH XUMUYECKUX |XMMHYECKUX |3aJaHusl s
BIX CPEJCTB C M3MEPEeHHUI | | IKCIIEPUMEH- | CAaMOTIPOBEPK
MOMOIIBIO AKCIIEPUMEHT |TOB, (DHU3HKO |1
XUMUYECKUX, OB —  XUMHYEC-

Omonormueck KHUMU

ux, (usmxo- METOJIaMH

XUMHUYECKHUX aHanu3a

u WHBIX Pa3TUYHBIX
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METO/IOB BEIIIECTB
(ITK-10)
5 [1K-22 CnocoOHOCTb | OCHOBBI N3mepsTs duzuko —|Bonpocsr s
K y4acTUIO B|(HU3UKO — | hpu3UKo —| XMMHYECKHUM | IOATOTOBKHU K
MPOBEACHUHN | XMMHUUYECKOro |xumuueckue (u  Meroxamu | L[T mo OKX,
HAY4HBIX aHanuza napaMmeTpsl | aHalu3a TECTOBBIE
MCCJIEIOBAHU pacTBOpOB, | BEILIECTB, 3aIaHus IS
i (IIK-22) CMeceH, auc-| o0pa3yroIuX |CaMOMpPOBEPK
MEePCHBIX WUCTHUHHBIE u
CHUCTEM, pacTBOPBHIL,
00001maTh JIMCTIEPCHBIE
pe3ynbTaThl M| CUCTEMBbI
Jienarthb
BBIBO/IBI
Pa3nenbl JMCUMILUIMHBI M KOMIIETEHIINH, KOTOPbIe GOPMHUPYIOTCS NMPH UX U3YYEHUH
/Ne Kon HauMmenoBanue Copneprxanue paszena B OrneHo4uHbIe
KOMIICTCHITUN paszena/TeMbl TUIAKTUYECKUX SUHUIIAX cpencTaa
JTUCIUILTAHBI
1 OK-1, 1. Xumuaeckas
OIIK-7, TEPMOJUHAMUKA.
TIIK-10 TepmoauHamuka
XUMHUYECKOTO
paBHOBECHS
1.1 OcHoBHble MOHATHS | OCHOBHBIE TIOHATHS ~XMMHYECKOU | TECTOBBIE
XUMHYECKOM TepMonuHamMuku. HyneBoe, mepBoe, |3agaHus TUTST
TEPMOJUHAMUKHI BTOpOE u TpeThe Hayasa | caMOIpOBEPKU
TEPMOJUHAMUKH. Tepmoxumus. | Bonpocsl  juist
3axoH ['ecca. MOATOTOBKU K
LT mo ®KX
1.2 OHTANBIIHN. | DHTAIBIIN, SHTAJIBIIHS | TCCTOBBIC
VYpasuenue Kupxrodga |oOpa3oBaHus, SHTANbINS CrOpaHus, |3alaHus JUTST
SHTAJBIUSA PEAKIUU. 3aBUCUMOCTH | CAMOTIPOBEPKH
TEIUIOBBIX s dekToB ot |Bompocsr  mnst
TEMIEpaTypbl. YpaBHEHUE (3aKOH)|MOATOTOBKU K
Kupxroda. LT mo ®KX
1.3 Outponus. Pacuer @opMynupoBKM  BTOPOr0  Hadaja| TECTOBBIE
SHTPONHH B PA3IUYHBIX | TEPMOAMHAMUKH. DHTponus. | 3a1aHUs TUIS
MpoIieccax. OHtponusi  oOpasoBaHus.  Pacuer|camomnpoBepku
SHTPOIUM B PA3NIMUHBIX Tpoleccax. Bompocsl st
Tperbe Havyalo TEPMOAMHAMHUKH. TOATOTOBKH K
LT no ®KX
1.4 XapakTepucTUIeCKue (yHKIIUHU. | TECTOBBIC
Tepmonunamuueckue | TepmMoauHaMUUECKUE TOTEHUMAIBL. |3aJaHUS TUIS
MOTEHIIUATIBI Oueprusa lenpmronbia (cBoOOIHAsS | CAMOMIPOBEPKU
SHEPTus). OHeprus I'u66ca|Bonpocsr  mist
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(cBOOOIHAS SHTAJIBIINSA). | IOATOTOBKU K
XUMHAYECKUN norernuai. | T mo ®KX
OYyrUTUBHOCTH U aKTUBHOCTb.
CraHzapTHOE COCTOSIHME BEIECTBA.
VYpasuenust ['u66ca - ['enpMrosnpa.
1.5 Tepmonunamuka | TepmMoiMHaMUUECKUE YCIJIOBHSI | TECTOBBIE
XUMHUYECKOTO XUMHUYECKOro paBHOBecusa. CBS3b |3aAaHUS JUISI
paBHOBECHS. MEXIy KOHCTAaHTaMU XHMHYECKOTO |CaMOIPOBEPKHU
paBHOBECHS, BBIpOKEHHBIMU | Bopockr s
pa3nU4YHBIMU crioco0amMu. YCIIOBHAs | IOATOTOBKH K
KOHCTaHTa paBHoBecus. | LIT mo ®KX
3aBUCUMOCTH KOHCTaHTBI
XUMHUYECKOTO paBHOBeCHS oT
temneparypsl. M3o00apa u wuzoxopa
Baur - Todda. OcobGennocru
TeTEPOTCHHBIX XUMHUYECKUX
PaBHOBECHIA.
OK-5, 2. TepMoanHamuka
OIIK-7, ($a30BBIX  paBHOBECHH.
I1IK-10 Okcrpakius. CBolcTBa
pa30aBiIEHHBIX
pacTBOpPOB.
2.1 [TPaBwio a3 | Tepmoannamuueckue YCIJIOBHS | TECTOBBIE
I'u60ca. VYpasHenue | pazoBoro paBHoBecus. [IpaBuno a3 |3aganus JUTSt
Kianetipona- I'u60ca. ®da3oBbIe [IEPEXO/IBI. | CAMOIIPOBEPKU
Knaysnyca. YpaBHeHUE Knaneiipona —|Bompocer  miis
OnHOKOMITOHEHTHBIE Krnaysnyca. MOJITOTOBKA K
CHUCTEMBI LT mo ®KX
2.2 JIByXKOMITIOHEHTHBIE | luarpaMMbl  COCTOSTHUSI OMHAPHBIX | TECTOBBIE
cucteMbl. JluarpamMmel | CUCTEM — JMarpamMmbl IUIABKOCTH. |3aJaHUs JUISt
maBkoctu. WneanpHbie | CucTeMsl u3 KOMIIOHEHTOB, | CAMOIIPOBEPKHU
U peajbHbIE PACTBOPHI. | HEOTPAHWYEHHO pacTBOPUMBIX Apyr Bompocsl st
JuarpamMmbl.cOCTOSIHUSL |B Jipyre  (KpUCTaJUIM3YIOLIUXCS |IOATOTOBKH K
n3oMopdHo) Kak B xkugakoM, Tak ¥ B| LT mo KX
TBEPAOM COCTOSIHMH, HE
o0Opa3yromux XUMHYECKHUX
COCIMHEHUII. Cucremsl c
HEOIPAHUYEHHOMN B3aWMHOM

pPacTBOPUMOCTHIO  KOMIIOHCHTOB B
KUJIKOM COCTOSIHHH, HE 00pa3yIoNInX
XUMHUYECKUe coennHeHuss. OCHOBHBIC
TUIBI quarpamMm kurnenus (P = const)
u auarpamm ymnpyroctu mapa (T =
const) s

OMHApHBIX  CHUCTEM
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MOJIHOCTHIO B3aMMHO PaCTBOPUMBIX
JKAOKOCTEM. [Teperonka 54
pexktudukanus. buHapHBIE KHIKHE
CHCTEMBbl C BEpXHEWM U HIWKHEH
KPUTUYECKUMU TeMIiepaTypamu
pactBopeHus. [leperonka ¢ BOASHBIM

napom
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23 3akoH | 3akoH pacnpeneneHus — HepHcra. | TecToBBIE
pacnpezeneHus Koncranra pacnpeaeneHus. | 3aJaHus Ui
Hepncra.  KoncrtanTa| OxcTpakuusi. Kosgdunment | camonpoBepku
pacnpezeseHusl. pacnpeeseHus. Crenens | Bonpocer s
DKcTpakuus. u3pneueHus. DakrTop pasleneHus |MOATOTOBKH K
IByX BemiecTB. YcioBus pasuaenenus | LT mo KX
JIBYX BEILICCTB. Koncranra
SKCTPaKIUHU. BiusHMe pazTu4HbIX
($hakTOpOB Ha MPOIECCH IKCTPAKIIUH.
[Tpumenenue IKCTPAKINH B
dapmaruu. Konnurarusasie
CBOMCTBA pacTBOpPOB. OcmMmoc.
OO0parHbIit 0CMoOC.
VYnerpadunsrpanus
OIIK-7, 3. PaBHoBecus B
[TK-10, pacTtBopax
[1K-22 3JIEKTPOJIUTOB
bydepnasie  cucremsl.
[Torenunometpusi.
DIIEKTPOXUMHUSL.
3.1 Teopuss CHIBHBIX | AKTUBHOCTP W KOX(QHIIMEHTHI TECTOBBIC
anekTponuToB Jlebasi M|aKkTHMBHOCTH HIEKTPOIUTOB. Teopus |3amaHus I ¢
XIOKKeIs CWIBbHBIX 3JeKkTponuToB Jlebas u|caMonpoBepKu
XIOKKEJI. [Iporonmutnueckue | Bonpockr  miis
paBHOBECHS B HEBOJHBIX | [TOATOTOBKH K
pactBoputensix. bydepnsie cucremsr | LT mo @KX
(pactBopsl). 3Hauenust pH OydepHbIx
pactBopoB.  bydepnas  cucrema,
cojeprkamias ciaabyio KUCIOTY U ee
COJIb. Bbydepnas cucTeMa,
coiepkamias cinaboe OCHOBaHHE H
ero comb. bydepHas eMKoOCTb.
3HaueHue OydepHbIX cUCTEM
3.2 CKOpOCTh ~ JBWKEHUSI HOHOB  B|TECTOBBIC
JIEKTPONPOBOAHOCTh | pacTBOpe. Uncna mepeHoca HOHOB. |3alaHus I ¢
pacTBOpOB [Ipumenenne  Teopuum  CUIJIBHBIX | CAMOIIPOBEPKU




ANEKTPOJIUTOB

33
VYpaBHeHue
JUTSt
MOTEHIIMaJa IEeKTPo/a.

DNEeKTPOIbI.
Hepucra
pacuera

34
anemeHt. JJIC.

TannBannyeckuii
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JJNEKTPOIUTOB  UIsi  OOBSCHEHUS
OCOOCHHOCTH  3JIEKTPONPOBOTHOCTH
pacTBOpPOB. OcobenHocTH
AIIEKTPOTPOBOJHOCTHU

OJICKTPOJIMTOB B

pacTBOpOB
HEBOJIHBIX
pPacTBOPUTESX. O6pazoBanue
MOHHBIX acconuaroB. Ornpenenenue
3JEKTPONPOBOIHOCTH pacTBOPOB.
[Tpumenenue MeToza
AIEKTPONPOBOTHOCTH

(KOHIYKTOMETPHH) Ui OTpEeAeTICHUS
CTEIEHH, KOHCTaHTBI u
TEPMOIUHAMUYECKUX XaPAKTEPUCTUK
npouecca
AIIEKTPOIUTA

IUccoManu - ciadboro

MexaHusm BO3HUKHOBCHUS
3JIEKTPOAHOrO MOoTeHIHaa. JIBOiHOM
AIEKTPUYECKHUI CTIOM.
Knaccudukanus 00paTUMBIX
2NEeKTpoAoB. YpaBHeHusi HepHcra
JUIsE  TIOTEHLHUAJOB  AIIEKTPOJOB
NEPBOTO, BTOPOTO pona,
OKHUCIIUTEIHHO-BOCCTAHOBUTEIHHBIX

1 MeMOpaHHBIX (MOH — CEJICKTUBHBIX )

JJIEKTPOOB
KoH1ieHTpanroHHbIE
raJbBaHUYECKHE

Juddy3noHHbIHM
Ormpenenenrue TEPMOIUHAMUYECKHUX

LIETTH.
MMOTEHIIHAIL.

XapaKTEPUCTHUK u
paBHOBECHSI pEAKLHU HA OCHOBAaHUU

KOHCTaHT

m3mepenuid  JJIC  rajapBaHUYECKUX
LEMeN.
SC
TUIs

[IpumeHnenne  u3MepeHun

rajlbBaHUYECKUX  DIEMEHTOB
onpeseNieH!s]  KOHUEHTpauui
pPacTBOPOB. [TorenumomeTpust
(mpsimast MOTEHIIUOMETPHS,
HOTEHIIMOMETPUYECKOE TUTPOBAHUE).

N3mepenne OJIC raapBaHUYECKUX
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Bonpocer s
IOATOTOBKA K

IIT o ®KX

TECTOBEIE
3aJJaHUS TS
CaMOTIPOBEPKH
Bomnpocsr IS
MOJArOTOBKH K
T mo ®KX

TECTOBBIE
3alaHus JUIS
CaMOIIPOBEPKHU

Bonpocer s
MOArOTOBKH K

LT mo ®KX

3JIEMEHTOB
OK-1, 4, Kunernka
OIIK-7, XUMHYECKUX pPEaKIuu.
I1K-10, O6mue TEOPUHU
I1IK-22 XUMHUYECKOM KHHETUKH.

Karanus.
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4.1 ®opmanbHas | DopmanbHas XMMHUYECKass KUHETHKA | TECTOBbBIE
XUMUYECKAsl KHUHETHKA peaKlHii B ra3oBoi daze: | 3agaHus JUISL
peakuuii B Ta30BOM  KMHETHYECKH HEOOpaTHMbIE pEaKIIMU | CAMOIPOBEPKU
dbaze: KHMHETUYECKH | IEPBOTO, BTOPOTO, TpeThero, | Bompocer  ais
HeoOpaTuMble peakiuu | ApoOHOTO, HYJIEBOTO  TMOpSJKA. MOATOTOBKM K
IIepBOIO, BTOpOro, Metonael  ompenenenuss  nopsanaka| LT mo ®KX
TPETHETO, IpOOHOTO, | peaKIiu (MHTETpaNbHBIE,
HYJIEBOTO NOpsAAKa muddepeHnraIbHbIC)
4.2 ®opmanbHas | DopManbHasi KUHETUKA HEKOTOPBIX | TECTOBBIE
KUHETHKA  HEKOTOPBIX | CIIOKHBIX  PEAaKIHUi:  oOpaTHMBbIe, | 3aJaHHs Ui
CJIOXKHBIX peakuuii: | mapajijiesibHble, IOCJIEN0BATENbHbIE, | CAMOIIPOBEPKU
oOparumele, CONpsDKEHHbIE  peakuuu.  Teopus | Bompocsl  uist
napaJijiesibHble, AaKTUBHBIX CTOJKHOBEHMI. ['MmoTe3a|MOATrOTOBKH K
IOCJEN0BATEIBHEIE, Appenuyca 0 cymectBoBanuu | LIT mo ®KX
COMPS)KEHHBIE PEAKIIUHU. | aKTUBHBIX MOJIEKYII. Teopus
AaKTUBHBIX OWHAPHBIX COYHAPECHHIM.
[TpuHuun CTallMOHAPHBIX
(KBa3MUCTAllMOHAPHBIX)  COCTOSIHUM.
Teopuss mMEpexXogHOTO COCTOSHHUSA.
OCHOBHBIE TOJIOKEHUS U JOMYIIEHUS
teopur.  OCHOBHOE  ypaBHEHHE
TEOPHH. TepmonnHamuueckas
(kBa3uTepMoIMHAMHUYecKas) (opma
OCHOBHOT'O YPaBHEHHUSI TEOPUHU
OK-1, 5. JucnepcHbie
OK-5, CHCTEMEL.
[1K-22 [ToBepxHOCTHBIE
SIBJICHUS.
MonexynspHo-
KMHETUYECKHE u
ONTHUYECKHE CBOMCTBA
5.1 Hucnepcusie | CTpyKTypa  JHUCIEPCHBIX  CHUCTEM. | TECTOBBIE
CHUCTEMBI. HucnepcHas ¢aza, Kraccudukanus |3amanus TUTST
Knaccugukanus. JUCTIEPCHBIX CUCTEM: IO | CAMOIIPOBEPKHU
Metoapl TOMYyYEHHsI U | arperaTHOMY coctosHMio | Bompockl  miis
OYMCTKHU. JTUCTIEpCHOM (ha3bl U AUCIIEPCUOHHOM | IOATOTOBKU K
cpenbl, o xapakrepy | LIT mo ®KX
B3aMMO/IEUCTBUS JTUCTIEPCHOM (a3bl ¢
JIACTIEPCU-OHHOM cpenoi, o
MOJBMKHOCTU  JIUCTIEPCHON  (pa3bl.
Meroapl  TONY4eHUS] M OYUCTKH
KOJUIOUJIHBIX PacTBOPOB. Juanus,
EKTPOIUANIN3, YIbTPa(UIbTPALUS.
5.2 Tepmoaunamuka | TepMoarHAMHUKa ~ MTOBEPXHOCTHOTO | TECTOBBIE




TMOBEPXHOCTHOTO  CJIOSI.
[ToBepxHOCTHOE
HaTsOKeHHE. AcopOmus
Ha TpaHWIle paszerna
bas. VYpaBHeHHe
[[InmkoBCKoTO.
[ToBepxHOCTHas
AKTUBHOCTb.
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cinoa.  IloBepxHocTHas  »Heprus
['n66ca u MMOBEPXHOCTHOE
HaTshKeHue. MeTonsl  omnpeIesIeHus

MOBEPXHOCTHOTO HaTSHKCHMUSL.
Kpaesoit yromn CMa4YuBaHMUSI.
3aBUCUMOCTh MOBEPXHOCTHOTO
HaTSHKCHUS oT TEMIIEpaTyphl.
OHTAIBNN CMauyMBaHUs u
K03 dUITIECHT TUAPO(OUILHOCTH.
TepmoauHamuka

MHOTOKOMIIOHEHTHBIX  CHCTEM  C
YU4E€TOM TIOBEPXHOCTHOW DHEPTHH.
Ancopbuus Ha rpaHuiie paszaena das.

IIoBEpXHOCTHO -  aKTUBHBIE U
MOBEPXHOCTHO-HEAKTUBHBIE

BEILIECTBA. H3orepma
MOBEPXHOCTHOTO HaATSDKSHMUSL.
YpaBHeHue [ InikoBCKOTO.
IToBepxHOCTHas AKTUBHOCTb.
[IpaBuno  Mrwoxmo - TpayoGe.
MornekyrnsipHbie MEXaHU3MBbI

ancop6ruu. OpueHTaIuss MOJISKYNl B
MOBEPXHOCTHOM cioe. Omnpezenenne
IJIOIIAAN, 3aHUMAEMON MOJIEKYJIO0M

HOBerHOCTHO - AKTHUBHOT'O
BEIIECTBA B HACBIIIIEHHOM
a7IcCOpOITMOHHOM cioe, u

MaKCHUMAaJIbHOW JITMHHBI MOJICKYJIBI
ITAB.

TepMoguHaMUYECKUI aHam3
afcopOmuu. M30eiTounas agcopOnus
I'u60ca.  YpaBHeHHE  H30TEPMBI
ancopomuun  ['m66ca.  M3mepenue
aacopOLMKM Ha TpaHHWIAX pasfena
TBEPJIOE TEJIO — I'a3 U TBEPIOE TENO —
KUAKOCTh. DaKTOPHI, BIHSIONINE HA
afcopOLHMI0 Ta30B M PACTBOPEHHBIX

BEILECTB. MonoMounekymsipHast
ajcopOuus, YypaBHEHUE H30TEPMbI
ajcopouuu Jlenrmiopa,
Opeitnpnuxa.  [lonumonekynsapHas
aJcopOoIHs. Kanmmspaast
KOHICHCALIH, abcopOrus,
XeMOCOpOIHsI.

Ancopbuus JJIEKTPOJIUTOB.

3alaHus JUTSt
CaMOIIPOBEPKH
Bonpocer s
INOATOTOBKUA K
IOT no ®KX
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KHHCTHYCCKUC u

MonekynsapHo-

OIITUYECKHUE CBOWCTBA

AUCTICPCHBIX CUCTCM.

DDIEQ

Hecneuuduueckas (SxBUBaJIeHTHAas)
afcopOiusi MoHOB. M30uparenbHas
aacopouus moHoB. [Ipasmio Ilanera
HonooOmeHHas
azicopOoIusi. Nonurter u 1504
knaccudukaiusi. OOMeHHas EeMKOCTb.
[IpumeHeHre MOHUTOB B (papManuu

- dasnaca.

bpoyHoBckoe aBuxenue, auddysus,
OCMOTHYECKOE JlaBJICHUE.
CenumenTtanus. CelrMeHTallMOHHAS
YCTOMYMBOCTh M CEJUMEHTAIIMIOHHOE
paBHOBecue.  CemMMEHTAIIMOHHBIN

MEeTO  aHaiu3a. PaccegHue U
[IOTJIOIIIEHUE

Ponest.

CBeTa.  YpaBHEHHUE
TypOuaumerpus.
Hedemnomerpus.

VYIIBTpaMHUKPOCKOTIUSL U DIIEKTPOHHAS
MUKPOCKOIHUSI KOJUTOMJIHBIX CHCTEM.
Omnpenenenve (Gopmbl, pasMepoB U
Macchl YacTHI[ AWCIEPCHOW (a3bl.
Ocmotuyeckoe JTaBJICHUE B

AUCIICPCHBIX CUCTCMAX

20800

TECTOBBIE
3alaHus Ui
CaMOIIPOBEPKHU

Bompocer s
MIOATOTOBKH K

IIT o ®KX

OK-1,
OK-5,
I1K-22

6. CrpoeHue 4YacTHuil
JUCTIEPCHOM (hazbl.
DNEeKTPOKUHETUIECKUE
SIBJICHUSA

6.1 Muuemia, ctpoeHue
MULEIIBI 30715 3aps U
3IEKTPOKUHETUYECKUN
HOTEHIIMAJ KOJIOUTHOU
YaCTHUIIBL.

6.2
DNEeKTPOKUHETUYECKUE
SIBIICHUSL.
Dnektpodopes.

[Ipupona >7meKTpUYECKUX SIBIEHUNU B
JIACTIEPCHBIX CcHUCTEMax. MexaHu3m
BO3HUKHOBEHHUS 3IEKTPUYECKOTO
3aps/ia Ha TpaHULE pasfena JByX

das.

OJICKTPUYCCKOI'O

Crpoenue JTIBOMHOTO

cimosa. Muremna,
CTPOCHHE MHUIIEIUIBI 30JI. 3apsia U
3IEKTPOKUHETUYECKUN

KOJJIOUIHOM

MMOTEHIT AN
gacTunpl. Bimsanne
3JIEKTPOJIUTOB Ha
ANEKTPOKMHETUYECKUM  TOTEHIMAI.
SIBnenune nepe3apsaIKu B

JUCIICPCHBIX CUCTEMAX

DIEKTPOKUHETUIECCKUE SIBIICHUSI.
Dnekrpodopes.

aneKTpodopeTHuecKoi

CBs3b
CKOPOCTH

KOJITOUJHBIX qacCTuIll C nux

TECTOBBIE
3alaHusA JUTSt
CaMOIIPOBEPKHU

Bompocer s
IOJTOTOBKH K

IIT o ®KX

TECTOBBIE
3aJaHus JUISI
CaMOIIPOBEPKH

Bonpocer s
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VYpaBHeHHE JJIEKTPOKUHETUYECKUM MOTEHINAJIOM | IOATOTOBKUA K
I'enpMrosnbia —|(ypaBHEHHE I'enpMromnpiia — T mo ®KX
CMOITyXOBCKOTO. CMOTyXOBCKOTO).
DIEeKTpoOCMOC. DnexTpodopeTndeckas
MOJIBUKHOCTb.
DnexTpodopeTudecKkue METOJIbI
HCCJIEI0BaHUs B dbapmanuu.
DJIEeKTPOOCMOC.
DIEKTPOOCMOTUYECKOE  H3MEpPEHUE
IEKTPOKUHETUUECKOTO IMOTEHLUANA.
[IpakTrueckoe MIPUMEHEHHE
AIEKTPOOCMOca B (hapMariu
6.3 Bunnl | Knnernueckas U | TECTOBEIE
YCTOMYMBOCTHU TEPMOJIMHAMUYECKAsl YCTOMYMBOCTS |3aJaHUS Ui
JUCIIEPCHBIX ~ CUCTEM. | JUCHEPCHBIX CHUCTEM. Arperauus H|CaMONpPOBEPKHU
DakTophl CeIMMEHTAlMsl 4acTHll aucrnepcHoil Bompocel  miist
YCTOWYMBOCTH. ¢a3pl. DakTOpBl YCTOHYUBOCTH NOJIrOTOBKH K
Koarynsius 51 T mo ®KX
(hakTopsl, ee
BBI3BIBAIOIIIHE.
6.4 Kuneruka | Koarymsauuss u  Qaxropel,  ee|TecToBbIE
KOATyJISILIUH. BBI3BbIBAOILILE. Kuneruka | 3ananus JUISI
Mennennas u ObIcTpast | Koarynsuud. MenjaeHHass u ObICTpas | CaMOIIPOBEPKHU
KOarymsius. ITopor | koarymsanus. Ilopor koarynsuuu, ero|Bompocer s
KOaryisLuy, ero onpenenenue. Ilpasuno Illynsne- | moaroroBku K
onpenaenenue. [Ipasuno [apau. UepenoBanue 30H | T mo ®KX
[yneue-I'apau. koarymsinuu.  Koarymamus — 3osei
Konmnouanast  3ammura. | cMecsaMu ANIEKTPOIUTOB.
[Mentuzamus.  Teopuu | [eneobpazoBanue
KOATYJISAIIHH. Teopus | (xkenmaruaupoBanue).  KommowmaHast
YCTOWYUBOCTH 3a11UTa. I'erepokoarynsanus.
JUCIIEPCHBIX cucteM |[lentuzanua. Teopum Koaryiasuuu.
JUIDO. AncopOnnonHas TEOpHs
Opelinanuxa. Teopusi yCTOMYUBOCTH
JUCIEpPCHBIX  cucteM  /[lepsaruna-
Jlannay-®epBes-OBepbOeka
OK-1, 7. Murnemisipabie
OK-5, JIMCTIEPCHBIE ~ CHCTEMBI
[1K-22 BricokoMonekysnsipHbie
coenuaeans (BMC) u
HX PACTBOPBI
7.1 MIIAB. | Komnongasie CHCTEMEIL, | TECTOBBIC
TepMmonuHamMuka o0pa3oBaHHbBIE MOBEPXHOCTHO- | 33JIaHUS JUTSt
MULETI000pa30BaHusl. |aKTUBHBIMU BELIECTBaMHU. | CAMOIIPOBEPKHU




Kpurnueckas
KOHIICHTpAIUs
MHIIEIII000pa30BaHUs,
METObI
oTpe/ieTIeHUs

€C

7.2
KOJUTOMTHBIE CHUCTEMBI -
BMC. Halyxanue wu
BMC.

MonekyisapHbie

pacTBOpeHHE
Peonoruueckoe
CBOMCTBA
BMC.
[ITaynunarepa
MoOaAU(pUKAIIHS.
OcMoTHnyeckue
CBOIiCTBa PacTBOpPOB
BMC. YpaBHeHuUE
lNannepa.

pacTBOpOB
VYpaBHeHue

n cro

DEIlEu'Q 30800
Munennoobpa3oBanue B pactBopax | Bompocer st
MIITAB. TepMmoauHaMuka | TOATOTOBKH K
munennoodpazoBanus. Kpurnueckas | LT mo KX
KOHIIEHTPALIHS
MULEITI0O00pa30BaHusl, METONbl €€
ONpeaeIeHUs
Comobunmuzanusi U ee 3HaYCHHE B
bapmanuu.
Muuennsipabie KOJIJIOU/IHBIE
CHUCTEMBI B dapmanuu
MornekyrnsipHbie koyonHbie | Bonpockr s
cucteMbl. Metoasl monydeHus: BMC. | moarotoBku K
Knacchr BMC. | T mo ®KX
CBoiicTBa  MOJMMEPHBIX  LEMEH.
['m6xoCTH neneun MOJIMMEPOB.
BHyTpeHHee BpallleHHE 3BEHBEB B
MaKpOMOJIEKYIax BMC.
Kpucrannuueckoe u  amopdHoe
COCTOSIHHE BMC.
HabGyxanue u pactBopenue BMC.
Mexanusm HaOyxaHusl.
Tepmonunamuka  HaOyxaHUS u
pacTBOpPEHHUs BMC. Bnusinue
pa3nuuHbIX (AKTOPOB HA CTETCHb
HaOyxaHus.  JluoTpomHble  psIbI
MOHOB.

Peonoruyeckoe cBoWCTBa pacTBOPOB
BMC. VnaenbHas,
XapaKTepuCcTUYEeCKas

IMPpUBCACHHAA U
BA3KOCTD.

VpaBuenue Illraynunrepa u ero

Moaudukanus. Onpenenenue

MOJIIPHOMN MacChI rnojauMepa

BUCKO3UMCTPHUICCKUM METOAOM.

HOJ'II/IMCpHI)IG HEBJICKTPOJIUTBL n

NOMMANEKTPONUTHL.  [lomuam@onuTsl.

N3osmekTpuyeckas TOYKa
HOJ'II/IaM(bOJ'II/ITOB u METObI €e
oTpesieNIeHUs!.

OcMmoTHYeCKHe CBOWMCTBAa PacTBOPOB

BMC. OcMoTHueckoe aBiICHUE
pacTBOpOB MTOJIMMEPHBIX
HEATeKTponuTOB. OTKJIOHEHHWE OT

3akoHa Bant — Todda. YpaBHenme
l'amnepa. Ornpenenenue MOJSIPHOU
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MaccChl

BMC.

HOHOB.

HEJIEKTPOJIHUTOB.
paBHOBecHe

BbICAaJIMBAaHHA.

IIOJIMMEPHBIX

®DakTOpbl YCTOWYHMBOCTH PACTBOPOB
BricanuBanue,

BbICAJIMBAaHUA HOJ'II/IaM(l)OJ'II/ITOB OoT pH

Cpenpbl.
KoanepBanus. MukpokoanepBarusi.
Buonoruueckoe 3HauCHHE.

MukpoxkarcyaupoBaHHe.

Memb6panHOe
Jonnana.

JIMOTpOTHBIE  PSIABI
3aBUCH-MOCTh

MOPOTH

IoporoB

3acTyqHeBaHue. Bnusnue
pa3nuyHbIX (HaKTOPOB HA CKOPOCTH
3aCTy/IHEBaHMUS. TuxcoTtponus
CTyJIHEN reneii.  CuHepesuc
crynaeii. Crymau B dapmarmm.
Huddysus u NepUOINYECKUE
peaxuu CTYIHSIX Temsx
Buabl yueOHol padoTnl
By yueOHoM paboThI TpynoeMKocTh TpymoeMKoCTh 1o
00beM B O6nem cemectpam (1)
3QUETHBIX Buacax (1) | Cemecrp2 | Cemectp 3
eIMHUIIAX
(3ET)
KonrakTHas pabora, B TOM 4ucie 120 72 48
KoHcynbrainum, arrecTaiimoHHbIE 8 8
ucnbitanus (KATT) (Ox3amen)
Jlexuuu (JI) 24 16 8
JlabopatopHbie mpakTukyMmsl (JIIT) 88 56 32
[Ipaktuueckue 3ansatus (113)
Knunuko-npaktuueckue 3ansatus (KI13)
Cemunapsi (C)
Pabora na cumynstopax (PC)
CamocrosiTenbHas padboTa 96 64 32
crynenra (CPC)
HUTOT'O 6 216 136 80

Pa3gennl iucuMn/IMH U BUABI Yu4eOHOIl padoThl




JUVRRRSE

0000162730800

Ne
cemMecTpa

HaumenoBanue pasaeia
JUCHUILINHBI

Buabl yueonoii padorsi (H)

JII

I13 | KII3 | C | KAT1T | PC

CPC

Bcero

Cemectp 2

Yacel u3 AYII

o0

32

32

72

XuMHUecKasi TEpPMOANHAMUKA.
TepmonnHaMHuKa XUMHYECKOTO
paBHOBECHS

20

22

47

TepmonuHamuka ha3zoBbIX
paBHOBECHI. DKCTPAKIIHS.
CgoiicTBa pa30aBI€HHBIX
pacTBOpPOB.

12

13

29

PaBHOBecus B pacTBOpax
ANEKTPOITUTOB
Bydepnsbie cuctemsl.
[ToreHumomeTpusi.
DIEKTPOXUMHUSL.

Kunernka XuMH4YeCKUX
peakuuii. O01Me Teopun
XMMUYECKOM KMHETHKH.
Karanmus.

16

19

10

39

21

HUTOI"™:

16

56

64

136

Cemectp 3

Yacel u3 AYIL

16

56

64

144

JlucnepcHble€ CUCTEMBI.
[ToBepXHOCTHBIC SBIICHUS.
MosnekynapHO-KHHETUYECKUE
M ONITUYECKHE CBOMCTBA

2,5

10

12

24,5

CrpoeHue yacTull AUCTIEpCHON
(asbl. DIEKTPOKNHETUIECKHUE
SABJICHUS

3,5

14

14

31,5

MunennspHble TUCIIEPCHbIE
CHUCTEMBI
BsicoxoMonekymnspHbie
coenunenus (BMC) u ux
pacTBOpHI

UTOoI":

32

32

16

72

YuyeOHo-MeTOoAMUYECKOE U HH(POPMAIHOHHOE O00ecTiedeHUue TN CIIUTINHbI

IlepeyeHb OCHOBHOM JIMTEPATYPbI

Ne HaunmenoBanue cormacHo 6uOnuorpaduyeckuM TpeOoBaHUSM
1 Komnouanast xumus. Yuebuuk. Epmos FO.A. M., «'DOTAP — Menuay, 2014
2 YueOHoe mocobue kK 1a00paTOPHBIM 3aHATUAM MO (PU3UIECKON U KOJIIIOUTHONW XUMHH (4acTh

2) /Mloxn pen. 1.W. Kpacuroka, FO.A. Epmosa. 2018 CeueHOBCKH YHUBEPCUTET.
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VYuebHoe nocolue It CaMOCTOATEIbHOM PabOThI CTYJIEHTOB 110 KypcaM (pU3NYECKOMH,
¢duznaeckoii u xomwtouanoi xumun / [Tox pen. .M. Kpachaioka, FO.. Xapuronosa. 2018
CedeHOBCKHI YHUBEPCUTET.

Y4eOHoe mocobue kK 1a00paTOPHBIM 3aHATUSAM 0 PU3UIECKON M KOJIOUTHOW XUMUH (4acTh
1) / Ilox pen. U.N.Kpacuroka (M), FO.A.EpmmoBa, 2018. N3narenbctBo CeueHOBCKOTO
VYHuBepcurera

@usnueckas xumus. YueoHuk. Xaputonos 0.5 M., «'D0OTAP — Menuay, 2013.

YueOHoe nmocodue: Paboyas TeTpaapb mo GU3NUECKON U KOIJIOUTHOM XUMHUH. YacTh 2.
Ky3bmenxko A.H., Xauarypsu M.A., Cnonckas T.K., Ilnaxornas O.H. 2018. M3narenbcTBO
CeueHOBCKOro YHMBEpCHUTETA

VYyebHoe nocobue: Pabouas TeTpaap mo GU3NIECKON U KOJTOMIHONW XumMuu. Yacts 1.
XauarypssH M.A., Cnonckas T.K., [Inaxornas O.H., XKykosa A.A. 2018. U3narenscTBoO
CeueHOBCKOT0 YHUBEPCUTETA

IlepeyeHb 10NMOTHUTEIBHOM JIUTEPATYPHI

Ne HaumenoBanue coracHo 6ubnuorpaduyeckum TpeOoBaHUAM
1 duznueckas u kotouaHas xumusi. Yuebnuk. [loa. pen. A.Il. bensera. M., «['OD3TAP —
Menauay, 2018.
2 O6mmas xumust. buodpuznueckas Xxumusi. XuMuss OMOTEHHBIX AJIEMEHTOB. Y YeOHUK.
Epmos 10.41., IToniko B.A., bepnsing A.C., Knmxnauk A.3. M., Briciias mkona,
2009.
3 Kpartkuii cpaBounuk usnko-xumMudeckux BennduH. [lon penakuueit Panens A.A.,

[Tonomapesoit A.M., C-IlerepOypr, "Xumusa", 2011 .

Hepeqenb IJICKTPOHHBIX 06pa30BaTeJII>HLIX pecypcoB

Haumenosanue D0OP CcpUika

Bonpocs nis noaroroku Kk LT mo @KX Pa3memieno B
WNudopmarmonHoi
cucTeMe « YHUBEPCHUTET-
OO6yuarontuiics

WHcTpykuus o TexHuke 6e30macHoCTy Ipu padore B xumuueckoil | Pazmerieno B
nabopaTopuun NudopmarmonHoit
CUCTEME « YHUBEPCUTET-
OO6yuaronuiics

BUJICOJICKIIUS TIO IPAKTUKYMY Pa3merneHo B
WNudpopmanmonHoi
cUcTeMe « YHHUBEPCUTET-
OO6yuaronuiics

Jluteparypa oHitaiiH yaeOHHKY 1 MeToquaku mo KX Pa3memieno B
NudopmarmonHoit
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cucTeMe « YHUBEPCUTET-
OO6yuaronuics»

TECTOBBIC 3aJaHUA OJId CaMOIIPOBCPKHU

Pa3memieno B
NudopmarmonHoit
cUCTEME « YHUBEPCHUTET-
OO6yuaromuiics»

Jlexumu o pu3mvecKor XUMHUH

Pa3memieno B
WNudopmarmonHoi
cUCTeME « YHUBEPCHUTET-
OO6yuarontuiics

JIeknuu 1Mo KOJIONIHON XUMHUH

Pa3memieno B
NudopmarmonHoit
CUCTEME « YHUBEPCUTET-
OO6yuaronuiics

Tumnossle sx3aMeHaoHHbIe OmiteThl o KX

Pa3memieno B
WNudpopmanmonHoi
cucTeMe « YHUBEPCUTET-
OO6yuaronuiics»

MaTepI/la.]IBHO-TeXHI/I‘IeCK()e o0ecneuyeHue AUCHHUIIINHBI

[TapkoBas, a. 21, ctp. 1

Ne n/mt Ne Anpec yueOHbIX aynuTopuii |  HammeHoBaHMe 000pYy10BaHHBIX
y4€OHBIX ayIUTOPHUI U 1 00OBEKTOB IS y4eOHBIX KAOMHETOB, OOBEKTOB ISt
00BEKTOB IS NIPOBEICHUS 3aHATUI NpPOBEJICHUS TPAKTUYECKUX 3aHATHH,
IPOBEACHUS 3aHITUN 00BEKTOB (PU3UYECKOI KYIBTYpBI U
CIIOpTa C MePEeYHEM OCHOBHOT'O
o0opynoBaHus
1 1-3 105043, . Mockaa, yi. 5-s1 Aynutopust AJis IPOBEACHUS
[TapkoBas, n. 21, ctp. 1 TEOPETUUECKUX 3aHATUN
MYJIBTUMEIUMHBINA KOMILIEKC
(HOyTOYK, IPOEKTOP, IKpaH),
[Ipoexrop «OBepxen»
2 9-10 105043, r. Mockaa, yi. 5-s1 Jlabopartopust amst IpOBEACHUS

MPAKTUYECKUX 3AHATUN U
1ab0paTOPHBIX MPAKTUKYMOB

JlabopaTopHOE, HHCTPYMEHTAILHOE
00opynoBaHue:
Cronbl nabopaTtopHbie
[lIxadbI BRITSOKHBIE C TIOJIBOIOM
BOJbI
[Hkadsl A5 XpaHEHUS] pEaKTUBOB
[kadsl A1 XpaHEHUS TOCYABI U




DEIlEu'Q 20800

npudopoB
[lITatuBpl ¢ HAOOPOM PEAKTHBOB JIJISt
MPOBEJICHHS] XUMUYECKUX PEaKIUi
bropeTku my1st THTpOBaHUS
KomMrmekT oOy4daromux Tadnuit
Jlocka

11-10

105043, r. Mockaa, yi. 5-s1
[Tapxosas, 1. 21, ctp. 1

JlaGoparopus JUisl MPOBEACHUS
MPAKTUYECKUX 3aHATUH U
71a00paTOPHBIX MPAKTUKYMOB

JlabopaTopHOE, HHCTPYMEHTAILHOE
o0opynoBaHue:
Cronbl nabopaTtopHbie
[ITka¢sl BBITSXKHBIE C TIOABOIOM
BO/JIBI

[Ikads! 11 XpaHSHUST PEaKTHBOB

Ikadb! i XpaHSHUS TIOCY/IbI U
puOopoB
[ITaTuBbl ¢ HAOOPOM PEAKTHBOB IS
NPOBEICHUS XUMUYECKUX PEaKIUit
BropeTku [uist TUTpOBAHUS

KommiexkT oOyvaronux Tabmuiy

Jocka

9-10

105043, . Mockaa, yi. 5-s
[TapkoBas, n. 21, ctp. 1

JlaGopatopust A MpoOBEACHUS
MPAKTUICCKHUX 3aHITHA U
71a00PaTOPHBIX MPAKTUKYMOB

JlaGopaTopHO€, HHCTPYMEHTAJIbHOE
obopynoBaHue:
Cronsl 1abopatopHbie
[Ikagsl BEITSHKHBIE C TIOABOIOM
BOJIBI

[Ikadsl 111 XpaHEHUST PEaKTHBOB

[Ikads! 111 XpaHESHUS TTOCYIIBI U
npubopoB
[ITatuBel ¢ HAOOPOM PEAKTUBOB ISt
NPOBEIEHUS] XUMUYECKUX PEAKIIUN
BropeTku i TATpOBaHUS

KomMrmekT o0y4daromux Taduit

Jocka

7-10

105043, . Mockaga, yi. 5-s1
[TapkoBas, a. 21, ctp. 1

JlaGoparopus JUIst IPOBEACHUS
MPAKTUYECKUX 3aHATUH U
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71a00paTOPHBIX MPAKTUKYMOB

JlabopaTopHoe, HHCTPYMEHTAIbHOE
obopynoBaHue:
Cronsl mabopatopHbie
[Ikadsl BEITSKHBIE C TTOABOIOM
BOJIBI

[Hkadsl A5 XpaHEHHUS] pEaKTUBOB

[xadsl a1 XpaHSHUSI TTIOCYABI U
npubopoB
[ItaTrBBI ¢ HAOOPOM PEAKTUBOB JJISI
MIPOBEICHISI XUMUYECKUX PEaKIINi
Bropetku 1y1st TMHTpOBaHUS

KomMrekT o0y4daromux Tadmit

Jocka

3-10

105043, . Mockaa, yi. 5-s1
[Tapkonas, 1. 21, ctp. 1

Jlabopartopust amst IPOBEICHUS
NPaKTHYCCKUX 3aHATHIH U
71a00paTOPHBIX MPAKTUKYMOB

JlabopaTopHO€, HHCTPYMEHTAJIBHOE
obopynoBaHue:
Cronsl 1abopaTopHbie
[Ikadbl BEITSKHBIE C TTOABOOM
BOJIBI

[Hkadsl A5 XpaHEHHS] pEaKTUBOB

[xadsr a1 XpaHSHUS TOCYIBI U
pudOpOB
[taTuBbl ¢ HAOOPOM PEAKTUBOB AJISI
MPOBEJICHHS] XUMUYECKUX PEaKIni
bropetku [uist TMHTpOBaHUS

KomrexT oOy4daromux Tadnuit

JHocka

Pabouas mporpaMma TUCHMITIMHBI pazpadoTaHa kadeapoit AHAIUTHYECKON, PU3NUECKON U KOJUIOMIHOM

xumuu N0

JOKYMEHT ITOAITHUCAH

IEKTPOHHOM ITOAIMHUCEIO

CBEJIEHHA O CEPTHMHEKATE 211
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