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1. Hesan 1 3axa4n AUCHMILIHHBI:

Heab 0CBOCHMA AUCUHUIUIMHBL - 3HAKOMCTBO CTYAEHTOB € TEOPETHYECKUMH
ACIIEKTaMH PacTBOPOB MOJIMMEPOB U TOJMAJIEKTPOJIIUTOB U MX NPUMEHEHUEM B
PEATTBHOM JKM3HHM M MPEXKAE BCEr0 B TEX O0MACTAX (PU3MUYECKOH XUMHUHU, KOTOPBIC
BXOJIAIT B KPYT' HAYYHBIX HHTEPECOB Kadeapbl.

3agaum:

-PacKpbITh OCHOBHBIE IMOHATHS U 0COOEHHOCTH NOBEACHUS IOJIMMEPOB B PACTBOPE.
-IMOSICHUTH TEPMOIMHAMUYECKIE OCOOEHHOCTH CUCTEMBI IOJTMMEP-PACTBOPHUTEITD.
-paccMOTpeTh 0a30BbIE METOABI M3yUEHUSI CBOMCTB MOJIMMEPOB B PACTBOPE.
-HAy4YUTH [POrHO3MPOBATH IIOBEIECHHWE pacTBOpa IOAMMEpPA MW MapaMmeTpsl
MAaKpPOMOJIEKYJIbl TPU U3MEHEHUN TEMIIEPATYPhl, UCHOJB3Ys (a30BbIC AUarpamMmMbl
U YPaBHEHHE COCTOSHMS NTOJIMMEPHOTO PacTBOpA.

-HAYYUTh OLICHUBATH Pa3JIMYHbIEC TAPAMETPHI ITOJTUMEPA U €70 COCTOSHHAE B paCTBOPE
U3 PA3INYHBIX YKCIEPUMEHTAIIBHBIX TAaHHBIX.

-pa3bACHATE MATEMATHYECKHAN ammapar pacuera XapakTepUCTHK ITOJIUMEPOB Ha
OoCcHOBe ypaBHeHui Xarrunca, Grnopu-dokca, Mapka-KyHa-XayBuHKa.

-pacKpbITh OCHOBHBIE MOHATHS U 0COOEHHOCTH NOBEACHU S OJUAIIEKTPOJIUTOB.
-[OSICHUTH TEPMOJNHAMUKY CUCTEMBI ITOIUAJIEKTPOJIAT-PACTBOPUTEITD.
-paccMOTpPETh 3aKOHOMEPHOCTH HOHU3ALMOHHOIO PABHOBECHS B BOJHBIX PacTBOpPax
[TOJIUBJIEKTPOJIUTOB U UX THAPOIUHAMUYECKOE ITOBEICHUE.

-paccMOTpeTh  (PUBMKO-XMMHYECKHE  OCHOBBI  KOONEPATUBHBIX  peakuui
MAaKpPOMOJIEKYJI IIOJIUIJIEKTPOIUTOB.

-HAY4UTH ONPENEIATh MOJIEKYJISIPHO-MAaCCOBBIE XapaKkTepUCTUKHU
ITOJIUBJIEKTPOJIUTOB 3KCIIEPUMEHTAIBHBIMU METOAAMU aHAIA3A.

-10Ka3aTh, KaK U3 JAHHBIX MOTEHIMOMETPUN MOYKHO ONPEIEIUTh S3HEPruto ['nboca
KOH()OPMAIMOHHBIX MEPEXOI0B B MOJIEKYJIAX MOIUAIEKTPOIUTOB.

-HAYYHTh OLICHUBATh U30MOHHYIO U U303JIEKTPUYECKYIO TOUKH MOINaM(pOTUTOB.
-[IOSICHUTH OCHOBHbBIE (PU3NKO-XUMHAYECKHE METOLBI UCCIIENOBAHNSA
ITOJIUDJIEKTPOJIATOB B PaCTBOPE.

-HAY4YUTH T[IOJB30BATBCA METOMOJIOTMEN pacdeTra OCHOBHBIX XapPaKTEPUCTHUK
PacTBOPOB MOJIMDIEKTPOJIATOB.

2. MecTo aucumniiunsbl B crpykrype OOII

JucuunirHa « PacTBOPbI NOJTUMEPOB U MOJMAIIEKTPOJIMTHDY BXOIUT B
ONEKTUBHBIC AUCHMILTMHBL 7 HacTu, (OpMHUPYEMOIl yHaCTHUKAMU
oOpazoBarenbHbIX OTHOWIEHUH broka 1. « lucuuninHen y4eOHOTO Mi1aHa.
YPOBEHb TOArOTOBKMA OOYHYAMOIIMXCS JUISl YCHEIIHOIO OCBOCHUS JMCUUIIIMHBI
«PacTBOpel TOMUMEPOB W MOJMAIEKTPOJUTBLY. uUMemb npeocmasierue 00
OCHOBHBIX 3aKOHAaX (PU3MYECKOH XUMHUM, 3HAMb OPraHUYECKYH) XUMHI U
AHATMTUYECKYIO XUMUIO (B Mpeeiax O0MUX TMCUUILIAH, U3yYaeMbIX XUMHAKAMH ).

3. O0beM QUCHUILIMHBI: 3 3a4cTHbIC ¢AuHULLL, 108 akageMHYeCKHUX 4acoB, B TOM
quce:



KOHTAKTHAS1 ayUTOpPHasi padoTa: jiekuuu - 11 yacoB, 1TaboparopHbie padoThI -
22 yaca,

KOHTAKTHAsI BHeAYIUTOPHAsi pad0Ta: KOHTPOJIb CAMOCTOSITENTLHON padoThI - 40
Yacos,

caMocTosITe/IbHAst padoTta: 35 4acos.

4. Ilnanupyemblie pe3yJbTaTbl O0OyYeHHS] MO MHCHUIUVINHE, COOTHECCHHBIX C
IWIAHUPYEMBIMH PE3Yy/JILTATAMH 0CBOCHHUSI 00Pa30BaTE/ILHOI MPOrpaMMbI

ILnanupyemble pe3yabTaTbl Ilnanupyemble pe3yabTaThl 00y4eHUst
O0CBOCHHS 00pa30BaTe/ILHOM M0 TUCHHILTHHE
NporpamMMbI
(hbopmMupyemMbie KOMIICTEHITHH)
[K-1 [TK-1.1 [TnaHupyeT OTACIBHBIE CTAAUN
Crnocoben BBIOMPATh Y | MCCIICOBAHUS IPH HAJTMYMK OOLIETO I1aHa
HCII0JIB30BaTh texHuueckue | HHUP

CPEICTBA U METO/ABI UCTIBITAHUM 17151
PELICHUS] UCCIICOBATENBCKUX 3a]a4
XAMHUYECKON HaMpaBJICHHOCTH,
MOCTABJICHHBIX CIIECIUAJIUCTOM 00JIee
BBICOKOH KBaJM(PUKaIun

[1K-1.2 BeiOupaeT TEXHUUECKUE CPENCTBA
Y METOBI MCTIBITAHMI (13 HAOopa
UMEIOIAXCS ) IS PEIICHHS TOCTABJICHHBIX
3anay HHUP

[1K-1.3 ['oTOBHAT OOBEKTHI UCCIIEI0BAHUSI

[1K-2 [IK-2.1 TIpoBOAMT NEPBUYHBIA TOMCK
Cnocoben OKa3bIBaTh | HHpOpPMALMK O 3aJaHHOH TEMaTUKE (B
WH()OPMALMOHHYIO NOJJEPKKY | T.4., C KCIOJIb30BAHAEM MATCHTHBIX 0a3

CMCLMAIUCTAM, OCYIIECTBIISIOIIUM | TAHHBIX )

Hay4dHO-HccaeaoBarenbekue padotel | [IK-2.2  Ananmsupyer u o6oOumiaet
pe3ysibTaThl MATEHTHOTO TMOUCKA 0
TEMATUKE MPOEKTa B BHIOPaHHOM o0nactu
XUMUHU (XUMUYECKOM TEXHOJIOTHH )

5. ®opMa npoMeKYTOUHOI aTTecTAlU U CeMeCTP MPOXOKICHHUSI:
3Q4ET B 8-M CEMECTPE.

6. SI3pIK IpenogaBaHusi PyCCKHIA
II. Conepxanune MMCHHILVIMHBI, CTPYKTYPHPOBAHHOE MO TemMaM (pasaejiam) ¢

YKa3aHHuEM OTBCICHHOI'0 HA HHX KOJIHYECTBA AKAACMHUYCCKHX Y1aCOB M BHIAOB

YU4eOHBIX 3aHATHIA



VyeOnas
nporpamMma —
HAaUMEHOBAHUE
Pa3AeoB U TEM

Bcero
(4ac.)

KonrakTtHas padoTa (4ac.)

Jlekng
15051

nadboparo
pHBIE/TIPA
KTUYECKH
€ 3aHSTUS

KonTpoms
CaMOCTOsATE
JIbHOM
paboTHI
(4ac.)

CamocrosTenbHa
g padora (Jac.)

OCHOBHBIE
MOHSATHS.
da3oBEIC
JMarpaMMmBel.
TepMoauHaMuUK
a pacTBOPOB
MOJTUMEPOB.

20

4

7

KauecTBo
PacTBOPUTEIS.
[I'mopoauHamuy
€CKHE
CBOMCTBA.
Metonasl
HCCJICIOBAHUS
PacTBOPOB
MOJTUMEPOB.

34

13

10

Knaccudukanu
o
MOJIABIEKTPOJIA
TOB.
TepMoauHaMUK
a pacTBOpPOB
MOJIABJIEKTPOJIN
TOB.

21

Kondopmarnmo
HHBIE
MpeBpalCHUs
MOJIMAJIEKTPOJIN
TOB.
OcoOeHHOCTH
MOBEACHUS
noJIMaMPoJIuTo
B.
KooneparuBHbl
€ peakuuu
MOJIMBJIEKTPOJIU
TOB.

33

13

10

Hroro

108

11

22

40

35




III. O6pa3oBaTe/ibHbIC TEXHOJIOTHH

YueOHag mporpaMMa — HANMCHOBAHHUC
Pa3aenoB U TEM (8 CInpo2oM
coomeememeu ¢ pasoenom I PIT])

Bun 3anarus

O0pasoBaTCIIbHBIC TCXHOJIOTHH

1. OcHoBuble nouaTHI. Pa3oBbie
auarpammbl. TepMOIUHAMHKA
PpacTBOPOB MOJMMEPOB.

TpaaULUOHHBIE
(poHTaNbHAS NEKIHUS,
pelLIeHne YIpaKHeHHIH),

UH(POPMALIMOHHBIE
MEKIEs (TIoKa3 mpe3eHTaryii)
PCLICHHC 33131 1 TEXHOJIOTUS
AYKHCHHI o
yrp HCCIIe0BaTeNbCKOM
nmadoparopHas padoTa B eATEILHOCTH { o
XHMHICCKOH madopaTopuu A I XUMAHCCKIN
MPOBEPKA JOMAIIHHX SKCIEPUMEHT)
3a/IaHuH TEXHOJIOTHSI MOTYJIbHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust
310pOBbeCOEperarome
TEXHOJIOTUU
2. KaudecTgo PacCTBOPHUTEIL. TpaTULIUOHHbIE
TI'uapoaguHAMUYECKHE CBOUCTBA. ((1)pOHTaJ'IbHa$I JeKIUs
MeTo/IbI HCCIICTOBAHUS PACTBOPOB o
—— pelLIeHne YpaKHeHH i),
UH(POPMALIMOHHBIE
MEKIEs (TIoKa3 mpe3eHTaryii)
PCLICHHC 33131 1 TEXHOJIOTUS
AYKHCHHI o
yrp HCCIIe0BaTENbCKOM
nmadoparopHas padoTa B eATEILHOCTH { o
XHMHICCKOH madopaTopuu A I XUMAHCCKIN
MPOBEPKA JOMAIIHHX 5KCIEPUMEHT)
3a/IaHuH TEXHOJIOTHSI MOTYJILHOTO U
OJIOYHO-MOAYJILHOTO
oOydeHust
310pOBbeCOEperaroIme
TEXHOJIOTUU
3. K.]'IaCCI/I(I)I/IKaI.[I/I}I TpaI[I/ILII/IOHHbIe
MOJIBICKTPOUTOB. TEPMOAMHAMUKA (ppOHTANBHAS JTEKLHs
PACTBOPOB TONHANEKTPOIIUTOB. o
pelLIeHne YIPaKHeHH i),
UH(POPMALIMOHHBIE
MEKIEs (TIOKa3 mpe3eHTaryii)
PCLICHHC 33134 1 TEXHOJIOTUS
AyKHCHHI o
yrp HCCIIE0BaTENbCKOM
nmadoparopHas padoTa B eATEILHOCTH { o
XHMHICCKOH madopaTopuu A I XUMAHCCKIN
MPOBEPKA JOMAIIHHX 3KCIEPUMEHT)
3a/[aHuH TEXHOJIOTHSI MOYJILHOTO U

0JI0YHO-MOYJIBHOTO
oOydeHust
310pOBbeCOEperaroIme
TEXHOJIOTHH




4. Kon(opMaIoHHBIE TPEBPALICHH
O3 ICKTPOTOB. OCOOCHHOCTH
TIOBEACHUS TOTHAM(OIUTOB.
KoomeparusHble peakuun

TIOM3JICKTPOJIMTOB.

* JCKIHA
® DCIICHHE 32724 H
YIpayKHCHHUI

3aJaHHH

¢ maboparopHas padoTa B
XHMHICCKOH madopaTopuu
® TIPOBEPKA JOMAIIHHUX

® TPaTUIHOHHBIE
(poHTanbHAS NEKLNUS,
pelLIeHne ypaKHeHH i),

e uH(pOPMAIIMOHHBIE
(Toka3 mpe3eHTaLuii)

® TEXHOJIOTHS
HCCJIeN0BATENbCKON

AESITeTbHOCTH (X UMUYECKHUN

SKCIIEPUMEHT)

¢ TCXHOJOI'usa MOAYJIBHOI'O U

0JI0YHO-MOYJIBHOTO
oOydeHust

e 310pOBbBECOEpEraroIye
TEXHOJIOTHH

IV. Ouenounpie MaTepuaabl JJis NPOBEACHHUS TEKYyIIedH W MPOMEKYTOYHOI

arrecTaumu
PACCYET BAJJIOB
O JUCHUIIVIMHE «PACTBOPBI TIOJIMMEPOB "
HOJUDJIEKTPOJINTBD
1 moaysib

Ne g;?;i::j; Buj paGorsi / ciioco6 ——

1 |IIK-1.1 JlaGoparopHbie padoThI - 2 8 GatoB (4 Oania 3a OJHY
[1K-1.2 paboty)

2 |IIK-1.3 Komnokeuym Nel 8 GaI0B (KOJUTOKBAYM
[K-2.1 BKJIFOYAET PELLICHUE
[1K-2.2 TECTOBBIX 3a4aHuil — 4

Oasuia, OTBETHI HA BONPOCHI
— 4 danna

3 BrinonaHenue noMariHei 10

paboTHI

4 ITocenmaemMocThb 2

5 Pabota na 3aHaTuu 2

Hroro: 30
2 MOaYJIb
No PesyanTar Bujx padorsi / criocod
(mHAIKATOP)
Kpnrepun onennBanust

1 |TIK-1.1 JlabGoparopHbie paboThI - 2 8 GamtoB (4 Oaia 3a OJHY

IK-1.2 padoty)




2 |1IK-1.3 KomnokBuym Ne2 8 GasnoB (KOJUTOKBAYM
[K-2.1 BKJIFOYAET PELLICHUE
[IK-2.2 TECTOBBIX 3aaHnii — 4

Oasuia, OTBETHI HA BONPOCHI
— 4 Ganna)

3 Brinoanenue gomanibeii paboThbl 10

4 ITocemaeMocTh 2

5 Pabota na 3ansaTuu 2

Hroro: 30
6 3ager 40 (4 3axanus B Omjiere
no 10 6a/10B)
Hroro 3a cemectp 100 6an7108B

Texyuuii KOHTPOJIb YCIEBAEMOCTH

1 mopyab

JlaGopaTopHbie paGoThI

JlaGopaTopuasi padora Nel. UccienoBanue pacTBOPOB MOJIMMEPOB METOI0M
JCP (onpeaesiecHue pa3MepoB MAKPOMOJICKYJI)

[Tpurotoenenue oOpa3uoB. B padore ucnonwszoBanbel peaktuBbl: [IBC ¢
MonekyasspHbiMU MaccamMu 50 u 100 k/la ¥ KOJIMYECTBOM OCTATOUYHBIX AllCTATHBIX
rpynn MmeHee 2 % «Sigma Aldrichy, I[123I" ¢ monekynspasimu Maccamu 0,4, 6 n 40
k/la «Sigma Aldrichy», [IBIT ¢ monekynspasimu maccamu 20 u 40 /la «Sigma
Aldrich». Bece pacTBOpBI FOTOBWIIA HA AUCTUILTMPOBAHHOM BOJIE.

H3MepeHne WHTEHCUBHOCTH CBETOPACCESHMSI B HCCIEAYEMBIX CHUCTEMAX
npoBoaunu meroaoMm JICP ¢ ucnone3oBanreM aHanm3aropa Zetasizer «Nano ZS»
(pupma «Malvern») ¢ He-Ne-nazepom (633 HM) momHOocThiO 4 MBT. Bcee
U3MEPEHMS OCYIECTBISUIACH MPpH Temreparype 25 °C B KoHPUrypanun oOpaTHoTo
paccesaus (173°), obecneunBaromeil HAaMOOBIIY0 YYBCTBUTEIBHOCTh MPUOOPA.
MaremaTtnueckas 00paboTKa pe3ysIbTaTOB MOJYYEHHBIX KPOCC-KOPPEISIIMOHHBIX

yHKIMH (IyKTyarui HHTCHCHBHOCTH PAaCcCESHHOrO c¢BeTa 22(T) MpOBOIMIACH B
nporpamme Zetasizer Software, 1€ peEIICHWE TNOMYYEHHOIO YPaBHEHUS
3apucumMocTH g2(t) 0T Kod(ppuuuenra mupPy3suu mpou3BOIMUIOCH METOIOM
KYMMYJISIHTOB. Pe3ynbraroMm  pemieHus  SBISUIACH ¢y z(D).
['uapoaMHAMUYECKUE PATUYChl PACCEMBAIOLINX YACTHUIl PACCUMTHIBAIUCH U3
ko3 puuuenToB quddy3un no Gopmyne Crokca-OumreitHa: D= kT/6mnR, roe D —
ko3(ppuuuent auddysun, k — koHcranta bomeumana, T — abcomoTHas
TEMIeparypa, 1 — BA3KOCTb Cpefibl, R — paauyc paccenBaroIMX YaCTHII.



JlaGoparopnasi padora Ne2, UccaenoBanue kommiekcoB ITAK/IIII meTogom
pH-merpum.

[Tpurotoenenue oOpa3noB. B pabote wmcmonb3oBanbl peakTuBbl: [TAK c
MoseKyJsipHoit Maccoii 10 k/{a «Sigma Aldrichy, I131" ¢ MoneKyIspHBIMA MaccamMu
0,4, 6 m 40 k/la «Sigma Aldrich». Bce pacTBOpsI rOTOBWIIM HA JUCTHJUTMPOBAHHOMN
BOJIE.

Bemnunny pH pactBopoB n3mepsiin, ucnons3ys pH-metp “Seven Multi S70”
¢upmbr Mettler Toledo.

KomnoxkBuym Nel.

llpumep
1. Kak u3MeHsIeTCsl KpUTHYECKas! KOHLIEHTPALHS PACTBOPEHUSI C YBEITMUEHUEM
MOJIEKYJISIPHOH MacChl IOJIMMEPA IS CUCTEM MOJTUMEP-PACTBOPHUTEND C BEPXHEH
(1) u HKHEH (2) KPUTUYECKUMH TEMIIEPaTypaMy PacTBOPEHHUS ?
1) ymenbmaercs aiist cucrem (1) u (2)
2) yBenmuuBaercs st cucteM (1) u (2)
3) ymenbmaercs anst cucteM (1) u yBennuuBaercst 1ist cuctem (2)
4) yBenmuuBaercs A cucteM (1) u yMeHbInaeTcs 1uist cucTeM (2)
2. I'nOKoLenHON MoyMMep PacTBOPSIETCS] B HETIOJSIPHOM PACTBOPHUTENE C HYJIEBBIM TEIUIOBBIM
s¢pdexkrom. Kakoe OTKIOHEHHE OT HIEANBHOrO IOBENEHUS OOHAPYKUBAET TaKOW pPacTBOP
nonumepa ?
1) oTpunarensHOE
2) NOJIOXKHUTETBHOE
3) pacTBOp HUAEaTBHBIN
4) HeJb3s OTBETUTH OTHO3HAYHO
3. Uemy paBHa MOJIEKYJISIpHAsl Macca MmojuMepa, onpeaensiemas Mmerogom ocmomerpuu B TOTA-
pactBoputene ? P - ocmoTHueckoe nasieHue pactsopa, C - KOHIEHTpaLUs pacTBOpa NMOJUMepa,
R - razoBas nocrosiHHas, T - Temnepartypa.
1) RTC/P 2) RTP/C 3) P/C npu C=0 4) P/C npu mobe1x C
4. MeronoM BHCKO3MMETPUH OIpeneieHa MOJEKYJsipHash Macca OJHOTO W TOro  XKe
MOJIMTUCTIEPCHOTO 00paslia MOJUCTUPOJIA B METHIIDTHIIKETOHE TIPU Pa3HBIX Temreparypax. Kak
U3MEHSIETCSl BEJIMYMHA CPEIHEBSA3KOCTHON MOJIEKYJIIPHOH MacChl C TOBBILIEHUEM TEMITEPATYPhI
pacTBopa (cucTeMa ¢ BepXHel KpUTHUECKOH TeMnepaTypoil pacTBopeHusi) ?
1) yBenmuuBaercs
2) yMEHBIIAeTCs
3) He u3MeHseTCs
4) HeNb3s1 OTBETUTH OJTHO3HAYHO
5. MonexyssipHeie Macchl ¢paknuii momumepa pasHel 100000 u 1000000, mnorapudgmbl
XapaKTEPUCTHUECKUX BSI3KOCTEH 3THX (ppakumii coorBeTcTBeHHO 0.1 11 0.6. OnipenenuTs napamerp
a ypaBHeHust Mapka-KyHa-XayBuHKa.
1)052)083)1.04)1.8
6. 113BeCTHO, YTO MONMBUHWIXJIOPU]T PACTBOPSIETCS B IUXJIOPMETAHE C 00pa3oBaHIUEM UCTUHHOTO
pactBopa mojumepa. Ha 3aBome mo mpousBoacTBy [IBX Obiia 3KCKypcus U JTFOOOMBITHBIN
ManpYuK Bacs mpuxsatui ¢ coOOi MOPOIIOK OKCHIA LIMHKA W HEYAssHHO YPOHMJI €rO B 4YaH C
pacteopom [IBX. Tlo okoruannu pabodero IHs BCTPEBOXKEHHBIN pabounii 0OHApY KU Ha BBIXOJE
3aBHCHUMOCTH CTENEHU HaOyXaHHsI OT BPEMEHHU IMOCTOSHCTBO CTENEHH HAOyXaHUS BO BPEMEHH.
UYro npousonwuio ¢ [IBX? Hanumure ypaBHeHUE peakuuu?
7. Uto Takoe HEBO3MYILIEHHBIE Pa3MeEPbl MAKPOMOJIEKYJIbI?
8. Onpenenure 3HAKU SHTPONHUH U SHTAIBITUH MPH PAIUKAIBHOMN MOJMMEPU3ALIIH YTHIICHA?



2 MoayJib
JlabopaTopHbie padoThI

JlaGopaTopnas padora Nel. UcciienoBanue HHTEPMOJIHIJIEKTPOJTHTHBIX
KOMILTeKcOoB MeToaoM JICP (u3mepeHue 3apsiia 4acTum)

[TpuroTtoenenue oOpa3uoB. B pabore mcnonb3oBanbl peaktuBbl: [ICCNa c
mosekyJsipaoil Mmaccoit 500 k/la «Sigma Aldrichy, T14BIIBr ¢ monexkynaspHO
maccoii 500 k/la «Sigma Aldrichy. Bee pacTBOpbl TOTOBWIINA HA JUCTHIITMPOBAHHOM
BOJIE.

H3mepenne 3neKkTpoopeTHecKoii TMOABMKHOCTH arperaToB B o0pasuax
npoBeaeHO B U-00pa3HbIX KaNMWJUSIPHBIX KIOBETaX. Pacnpenencenne Z-noreHnuana
paccuntbiBan 1o ypaBHeHuto ['enpu: Ugp= 2ezf(Ka)/3n, roe f(Ka) — gpyHknus
I'enpu, Ur — snextpodopernyeckas NOABHKHOCTb, Z — Z-NOTCHUUAN, € —
IUBIIEKTPUYECKAs TOCTOSIHHAS, 1) — BA3KOCTh, f(Ka)=1,5 ans BoAHBIX cpen.

JlaGopaTtopHasi pabora Ne2. HcciienoBanue pacTBOPOB NMOJHUMEPOB METOA0M
YOD-CrieKTpoCKOnUuu

[TpuroTtoenenue o6pa3uoB. B pabore mcnonb3oBanbl peaktuBbl: [ICCNa c
monekysipaoit maccoi 500 k/la «Sigma Aldrichy», ITAK ¢ monekynsipHoil maccoi
10 x/1a «Sigma Aldrich». Bce pacTBOpBI TOTOBWIIM HA AUCTUILUTMPOBAHHOMN BOJIE.

ONEKTPOHHBIC CHEKTPBI UCCIEAYEMBIX 00pa3llOB PETUCTPUPOBAIM Ha Y D-
cnekrpodoromerpe «Evolution Array» (¢upma «Thermo Scientificy) B kBapueBoi
KIOBETE € TOJILUHOM 105 | MM.

KomnoxkBuym Ne2.
llpumep
1. KakoBo COOTHOIIIEHNE MEXKAY KOHICHTpalUusAMU HHSKOMOHGKYJIﬂpHOfI COJIU B 061>eMe, 3aHATOM

noyimnonoM (C1), u Bre ero (C2) B pa3baBiIeHHBIX BOJTHO-COJIEBBIX PACTBOPAX MOJHIJIEKTPOJIUTOB
l’)

HC1I<C2,C1>0

2)C1>C2,C2>0

3)C1=0

4)C2=0

2. Bonubiii pactBop monuakpuiamuna (ITAA), ornmeneH moaynpoHULIAEMOW MeMOpaHO#l OT
BOJHOTO pacTBOpa HU3KOMOJIEKYJISIpHOH coiu. KakoBo COOTHOLIEHHE KOHLEHTpAalUi COJU B
sueiike 6e3 nmonumepa (C1) u B siuetike ¢ monumepom (C2) npu paBHOBecuu ? Yuects, uto [TAA
HE B3aMMOJICHCTBYET HU C KATHOHOM, HU C aHHOHOM COJTH.

HCl1=C2

2)C1>C2

3)C1<C2

4) C1 =0, T.e. BCsSI CONb B STYEHKE C IMOJIUMEPOM

3. Kak M3MeHSI0TCs KaKyluecss KOHCTaHThl auccounanuu (K aucce.) monmakpuioBod KHCIOTHI
(ITAK) u ee HH3KOMONEKYJSIPHOrO aHayiora mnponuoHoBoi kuciaotel (ITPOITK.) B BOmHBIX
pacTtBopax ?



1) K nucc.(ITAK) ymensmaercs, K nuce.(ITPOILK.) nmocrosinHa

2) K nucc.(ITAK) yBennmumusaercs, K nucc.(ITPOILK.) nocrosiHHa

3) K nucc.(ITAK) nocrostnna, K nucc.(ITPOITK.) nocrosinHa

4) K nucc.(ITAK) nocrosinna, K quce.(ITPOILK.) ymenbimaercs

4. Kak usmeHsieTcst mpuBeleHHas BA3KOCTb PacTBOPA MOJIMAKPUIOBON KUCIOTBI B AUOKCAaHE MpHU
yMEHbIIEHUH KOHIIEHTpaLUu pacTBopa ?

1) ymeHbImaercs

2) yBEITMUUBAETCS

3) He U3MeHseTC s

4) mpoXOonuT Yepe3 MaKCUMyM

5. Maxkpomonekynsl nonuMeTtakpuioBoil (IIMAK) wu mnomurnyramusaoBoit (III'K) xucnor
00jamaroT BTOPUYHOH CTPYKTYpOHl B BONHBIX pacTBopax. Kak u3MeHsieTcs CTaOUIbHOCTH
BTOpUYHOMN CTpyKTyprl Makpomodiekys IIMAK u III'K ¢ noBbiennem temnepaTypsl ?

1) nnsa IIMAK nosbrmaercs, 1st [TT'K mormkaercst

2) nns I[IMAK nonmkaercsi, st [IIK moBbimaetcst

3) u nnst IIMAK, u urst [ITK noswimaercst

4) u nys IIMAK, u st TITK monmkaercst

6. ITommamdonur umeer m3oznekrpuueckyro Touky (UIT), paBHyro 4.8, 1 M30MOHHYIO TOUYKY
(UUT), pasayto 4.9. Ilocne pnoOaBneHuss B BOAHBIA PacTBOP 3TOr0 MOIMaMpOIUTA
HU3KOMOJIEKYJIsIpHOTO 3stektponuta UOT crana 5.2, a AT - 4.4. YUem MoKeT OBITh BEI3BAHO TAKOE
U3MEHEHNE U303JIEKTPHUECKON U M30MOHHOM TOUeK nonuamdponura ?

1) cBsi3pIBaHHEM KaTHOHOB

2) cBsI3bIBAHUEM aHHOHOB

3) yBennueHHEeM MOHHOMN CHIIBI PacTBOPA

4) u3MEHEHUEM MPUPOJIbI PACTBOPUTEIS

7. K kakomy u3 351€KTpofoB OyayT IBUraThCs B SJIEKTPUUECKOM IOJIE MAKPOMOJIEKYJIbl Oellka B
W30MOHHOM pacTBope, eciu pH 3Toro pacreopa paseH 7 ?

1) ocTaroTCs HEMOABIKHBIMU

2) HeJIb3s OTBETUTH OTHO3HAYHO

3) x aHOZY

4) x kaTony

8. Kak msmensiercs pH mpu cmemeHnn pa30aBICHHBIX BOJHBIX PACTBOPOB MOJHAKPHUIOBON
KUCJIOTBI M TTOJTU-4-BUHUI-N-3THIIMUPUAUHANA Opomuza ?

1) ymeHbImaercs

2) yBEITMUNBAETCS

3) He u3MeHseTCs

4) HeNb3s1 OTBETUTH, HE 3Hast pH HCXOMHBIX PacTBOPOB

9. Hapucyiite xuMudeckoe CTpoeHHe HOHOOOMEHHOH CMOJIBI?

10. Uro Takoe >dexT JJoHHAHA U TJIe OH NIPOSIBIISIETCS] B PEATBbHON KIU3HU?

CamocrositesibHast padoTa + KoHTPOJIb caMOCTOSITE/IbHOI padoThI
no aucnumiude «PACTBOPBI ITIOJIMMEPOB U ITOJINDJIEKTPOJIUTBID

B xozme camocTosTenbHOM padoThl CTYAEHTHI MPOBOIST JIMTEPATYPHBIA MOMUCK TO
3a[JaHHOI TEMATUKE, aHAJM3UPYIOT JIMTEPATYPY (CTAaTbl W MATEHTHI) W MPEACTABIISIOT
PE3yJIbTAThI B BUJC MPE3CHTALMH (BBICTYIUICHUE HA 3aHATUH 5-10 MuHyT). [lateHTHBIH
nouck ocyiectisiercst Ha caiite GUTIC (www fips.ru). [IpenBapurensHo, B TeUEHME
OJTHOTO 3aHsTHs (2 Yaca) MPenoaBareib 00y4aeT CTyICHTOB Pad0TE C JAHHBIM CATOM.
[Touck m anamu3 cratei ocyuiectrisiercs B 0azax aaHHbIX YANDEX u GOOGLE.






























5. Cucrema nonumep-pacteopurens umeer BepxH0w0 (BKTP) n vmxatoro (HKTP) kpurnyeckue
Temnepatypbl pactBopenus, npudem BKTP < HKTP. Kak usMensercs xapakrepucTUyecKas
BSI3KOCTb pacTBOpa MnojumMepa npu noseiieHn temmneparypsl or BKTP no HKTP ?

1) mpoxomuT Yepe3 MaKCUMyM

2) IpOXOIUT Yepe3 MUHIMYM

3) yBenuumnBaeTcs

4) yMeHbIIaeTCs

6. OmpepenuTp  CcTeneHb  CBS3bIBAHUS ~ NPOTUBOMOHOB  MOJU-N-TPUMETUIBUHUIAM
MOHHIXJIOPHIOM B 0eCcoNieBOM BOMHOM pacTtBope koHueHTparuu 0.010CHOBO-MOB/JI, eciiu
OCMOTHYECKOE JnaBjeHue 3toro pactsopa npu 27 rpaa.ll. cocrasmsger 0.06 arm. I'azoBas
noctosinHasi R = 0.082 ym.atm./(monb.K).

1)0.70-0.892)0.50-0.693)0.30-0.494)0.10 - 0.29

7. Ompenenuth SJIEKTPOCTATHYECKYIO COCTABJSIOMYIO 3Hepruu ['nbOca MONUKHUCIOTHI TIPU
temnepatype 27 rpan.ll. u crenenn nuccounanmu 0.25, ecnu XapakTepUCTUYECKasi KOHCTAHTA
nucconuanuu 0.0001, a npu crenenu nuccounannu 0.5 pK = 4.5, Ilpunsare, yto pK nonmukucnoTsl
JIMHENHO 3aBUCUT OT CTeneHu auccounanuu. ['azosas nocrosinHas R = 2

kaj/(Monb.K).

1) 40 - 49 xan/monb

2) 50 - 59 xan/mMonb

3) 20 - 29 kan/monb

4) 30 - 39 xan/Moinb

8. BeruucnuTh mokasartesp Kaxymehcss KoHCTaHThl auccouuanyn (pK) cnaboli moaukucioTsl B
BOJHOM pacTsope rpu pH = 5.5, ecniu crenenp quccoruanuy noaukucaoTs! npu 3tom pH 0.4. (Ig
2=030wulg3=0.48)

1)5.682)5.803)6284)5.32

9. Kak u3MeHseTcsl NpUBEAECHHAS BSI3KOCTb BOAHOTO pAacTBOpa NOJHAKPHIIATA HATPHUS MPH
pa30aByieHUH ero BOIOH ?

1) yBenmuuBaercs

2) yMEHBIIAeTCS

3) IpoXOoauT Yepe3 MUHUMYM

4) He U3MeHseTC s

10. KakoBO COOTHOIIEHHE pa3MEpOB MOJIEKYJISIpHBIX KIyOKkoB (H) (cpenHux paccTOsSHUI MeXay
koHmamu 1enu) nonuakpuiosod  (ITAK), momumerakpunosoit (IIMAK) xucior w
noymBHHUICYIbGoKUCIOTH (IIBCK) B BOgHBIX pacTBOpax MpHU OJUHAKOBBIX OCHOBOMOJIBHBIX
KOHLIEHTPALUSIX U CTENEHSIX MOJMMEPH3aUU OJUMEPOB ?

1) HIIBCK) > H(ITAK) > H(IIMAK)

2) HIIBCK) < HITAK) < H(IIMAK)

3) HIIBCK) > H(ITAK) < H(IIMAK)

4) HIIBCK) < HITAK) > H(IIMAK)

IlIkajia oneHUBaHKS BHINOJHEHHSI HHAUKATOPOB:

HWHauKaTop CUMTAETCS BBHITOJIHEHHBIM, €CJTM JIMOO BO BpEMs TEKYIIICH, aTTecTaluu
CTYJICHT HaOpaJl Kak MHUHUMYM IOPOrOBOE KOJMYECTBO Oa/sIOB 3a TE€ BHJIbI
AKTUBHOCTH, KOTOPBIC OTBEYAKOT 3a IAHHBIA WHIUKATOP.

Texkymas arrecranus 3auer

Ne Hmnmkarop ITopor Makcumym ITopor Makcumym

1 | HK-1.1 20 60 20 40




[K-1.2
[K-1.3
[K-2.1

[IK-2.2

IlIkana ¥ KpUTEPUH BHICTABJIECHHSA OLEHOK 32 THCUMILIHHY

[llkaja ¥  KPUTEPUM  BBICTABICHHS  OLICHOK  «OTJIMYHO»,  «XOPOLIOY,
«yAOBIIETBOPUTEIILHO» W  «HEYJOBJIECTBOPUTEIILHO» OMHCAHBI B  JIOKAIBHOH
HOPMATHUBHOW JOKYMEHTAMA TBEPCKOTO TOCYAAPCTBEHHOIO YHUBEPCHUTETA
(ITonoxxenne © peHTUHTOBOM cucteme oOydeHuss cryaeHToB  TBIY).
[TonoxxuTenpHash OLICHKA MOKET OBITh BBICTABJICHA TOJIBKO B TOM CIIydae, €Cld
BBITIOJTHEHBI BCE MHAUKATOPBI.

Texnuka 6e3onacHocmu npu padome ¢ XuUMU4eCKou Jadopamopuu

1. HeoOxomumMo TOYHO BBITIONHATE BCE YKa3aHMs TpenoaaBarens u jadopaHTa.
Ctporo BoCHpemaeTcs NPpOBOIUTE PAOOTHI, HE TPEAYCMOTPEHHBIE TTAHOM.

2. He paspemaercs B na0oparopuM HaxOOuThCs B BepXHeW oaexae. B
JadopaTopuu HEOOXOAUMO OBITh B Xajare.

3. Ha pabouem cTOJie MOMKHBI HAXOAUTHCSA TOJBKO T€ TPEAMETHI, KOTOPHIC
HY>KHBI B JAaHHOE BPEMsI 171l PaOOTHI.

4. CTyaeHTaM HE pa3peliacTcsl OCTaBIATh PEaKTHBBI HA CBOMX Pa0OUMX MECTaX.

5. Bce ONBITH ¢ SAOBUTHIMH, HEMPUATHO TMAXHYIIMMH BEUICCTBAMM, a TAKXKE C
KOHIICHTPUPOBAHHBIMM KWCJOTAaMU W IIEJIOYaMH TPOM3BOAWTH TOJBKO B
BBITSDKHOM MIKaQy.

6. ONBITBI ¢ JIETKO BOCIJIAMECHSIONIMMMCS  BEIIECTBAMH  HEOOXOAUMO
MPOU3BOJUTH BAAJN OT OTHSI.

7. Tlpu HarpeBaHWHU PaCTBOPOB B MPOOUPKM BCETAA CICAYET ACPXKATh €€ TAKUM
oOpa3oMm, 4TOOBl OTBEPCTHE MPOOUPKHA OBbLIO HAMPABICHO B CTOPOHY OT
paboTaromiero, U e€ro coceacit mo padodemy crony. OCOOEHHO BaKHO
cOOMIOAaTh 3TO B TEX Clydasx, KOTJa HarpeBacMOM >KUIKOCTBIO SIBJISHOTCS
KOHIICHTPUPOBAHHBIC KMUCIIOTHI T PACTBOPHI ITlefioueii. PekoMeHIyeTcs 3TH
OTIBITHI IPOU3BONTH B BBHITSHKHOM IIKady.

8. He HaK/JIOHATH JMIIO HajJ HArpeBacMON KMAKOCTHIO WJIM CIUIABISCMbIMU
BEIIECTBAMM BO M30€KaHUE MOMNaAaHus OpbI3r HA JIUIIO.

9. He cnenyet BapixaTh Maxy4yue BEUISCTBA, B TOM YHWCIEC M BBIACTAIONIAECCS
razel, OJM3KO HAKJIOHSACH K COCYAy € 3TUMU BelecTBaMu. ClieayeT JeTKUM









VI. MeToan4eckue yKazanus /st 00y4ar0IHXCH M0 OCBOCHUK) TUCHMIIMHBI:

I1.

1.

IV.

YueOHas nporpamMmma

OcHoBHble mnoHsTHS. Pa3zoBble auarpammbl. TepmoanHaAMHKA
PacTBOPOB MOJUMEPOB.

Hctunnbie pacTBOopel monumepoB. HaOyxanuwe. KoOHIEHTpalMOHHBIC
pexxumbl. [TpaBuno ¢a3 I'n66ca. @azoseie nuarpammel ¢ BKTP u HKTP.
OCMOTHYECKOE [NABJIIEHHE W €r0 JKCIEPUMEHTAIBHOE OIPEACIICHHUE.
YpaBHEHHUE COCTOAHNA UACAITBHOI0 pacTBopa noinumepa. Teopus Onopu-
XarruHca. YpaBHEHHUE COCTOSIHUS TTOTUMEPHOTO PacTBOpA.

KauectBo pactBoputens. ID'mapoamHamuveckue cBoiictBa. MeTtoabl
ucc/jieJ0BaHusl pACTBOPOB MOJUMEpPOB.

Xopomui, IUIOXOM W TETTa-pacTBOPUTENb. TeTTa-Temmeparypa. Ilpupoma
TETTA-COCTOAHUS TOJUMEPHOTO pacTBopa. TemmeparypHas 3aBUCHUMOCTD
BTOPOTO BUPHATHHOTO K03 PuimenTa. CBA3b TETTa-TEMIIEPATYPHI CO CTETICHBIO
MOJIMMEPU3ALMA U KPUTUYECKOU TEMIEPATYpOH PACTBOPEHHA TMOJIUMEPA.
HeBo3myieHHbIE pasMepbl MaKpOMOJEKYJ. BA3KOCTh KUAKOCTH. BA3KOCTH
pacTBOpPOB MOJIUMEPOB. Bucko3zumeTpuueckue U3MEPEHUA.
XapakTepucTHYECKasd BI3KOCTh MOJUMEPOB. OJKCIEPUMEHTAIbHBIE METO/bI
(dpakiMOHNpPOBaHUA  TOMUMEpPOB. llpemapaTuBHOE ©  aHATUTHYECKOE
dpakmumonuposanue. TypOHIUMETPUYECKOE TUTPOBAHUE. | eb-TIPOHUKAOIIAS
xpomarorpadus. Meton paccesHus cBera. CTaTHYeCKOE€ W JTUHAMHYECKOE
paccesHHE CBETA.

Knaccudukaunsa noamdniexktposuroB. TepMoauHamMmuka pacTBOpoB
MOJINBJIEKTPOJIMTOB.

Cumpaple w crmaOble  monwdaekTpomutTel.  HMowutel.  [lommamdonuter.
Ocmotrueckoe paBneHue W dPdekr JlonHana. YpaBHEHHE COCTOSHHA
MONMU3JIEKTPOAUTa B BOJAHOM  coileBoM  pactBope.  lloBenenwme
MOTTU3JIEKTPOIUTOB B OECCONEBBIX PACTBOPAX.

Kondopmannonnnie npeBpaleHust MOJIHAJICKTPOJINTOB.
Oco0ennoctn  mnoBeaenuss  nojguamdoauros. KooneparusHbie
peaKkuuy MoJUICKTPOJIUTOB.

3aBUCUMOCTh  pa3MuHbIX  BsA3kocTed ot pH B pacTtBOpax
NOJIUBJIEKTPOJIMTOB. BiMsSHNE KHUCIOTHOCTH Cpelbl HA KOH(POPMALMIO
nonuaniekTposmTta.  [lommanexktponutHoe  HalOyxanue.  HM3owHHOE
pa30aBjicHUE. [TomnamponuTsl. Hzoanekrpruueckas TOYKA.
KoonepatuBHbeie cucTeMBL.  MHTEPNOIMANEKTPOJIUTHBIE  KOMILJIEKCHI.
[IpumeHeHUE pacTBOPOB MOJUMEPOB U MOJIMAIIEKTPOJIUTOB B PEAIBHOMN
YKU3HU.



Bonpocst 0nsa noocomoeku K 3auemy

1. B 4em 3aximro4aeTcst CXOACTBO U PA3JIMUME CBOWCTB MOJUMEPHBIX PACTBOPOB U
PacTBOPOB HU3KOMOJIEKYJISIPHBIX COCTMHEHUN?

2. UTo Takoe OrpaHMYEHHOC M HEOTPAHMYCHHOE HAOyXaHWE TMOJUMEPOB?
Hanwunmre BeIpaykeHUe AMsl CTENEHN HaO0yXaHusl.

3. B uem 3akmrouaercs (U3MYECKMI CMBICT MEPEXoAa OT pa30aBICHHBIX
PacTBOPOB K MOJIyPa30ABICHHBIM U KOHUEHTPAPOBAHHBIM ?

4. Kakue tunsl (pa30BbIX AUArpaMm HaOJTFOAAFOTCS AJ1 MOJIMMEPHBIX PaCTBOPOB?

O6ochyiite nosiBieHne Ha pa3zoBbix auarpammax BKTP u HKTP?

6. B pamkax teopum @nopu-XarruHca pPacCUUTANTE SHTAIBIHMIO W SHTOIUIO

CMELICHUS TIOJIMMEPA ¢ HU3KOMOJIEKYJISIPHBIM PACTBOPUTETIEM ?

UTO Takoe TEPMOJMHAMUYECKOE KAYECTBO PACTBOPUTENS?

8. UTo Takoe TeTTa-yCnoBus A MOJIMMEPHOTO pacTBopa’?

9. IlpuBenure, O KpaHEH Mepe, ABA SKCIIEPUMEHTAIIBHBIX METOAA ONPEACIICHHUS
TETTA-TEMIEPATYPHI?

10. UTo Takoe HEBO3MYUIEHHBIE PA3MEPBI MAKPOMOJIEKYJIbI?

11. Merog OCMOMETPHH, KAKME XAPAKTEPUCTUKUA MAKPOMOJIEKY] MOYKHO
ONPEAECTUTH 3TUM METOIOM?

12. [lpuBeauTe SKCIEPUMEHTAIBHBIE METOABI JUIsl  ONPEACICHUS BTOPOTO
BUPUAJILHOTO KO3 (unimeHra?

13. CpaBHute TUAPOANHAMUYECKOE [TOBEJICHHE ITOJIMMEPHOTO 51
HU3KOMOJIEKYJISIPHOTO PacTBOPOB?

14. MeToa BUCKO3UMETPUHN, OCHOBHBIE TIOHATHUS W IIPAHLIATIBI ?

15. Kakumu MeTOIAMU OTIPEAENSIOT PA3IMYHBIE BA3KOCTH TIOJUMEPOB?

16. UTo Takoe xapakTepuCTHUECKas BA3KOCTh PacTBOpa noymmMepa?

17. BeiBegure ypaBaenue Onopu-dokcea?

18.CBs3b ko3 (pprnmenTa HaOyXaHusl U KAY€CTBA PaCTBOPUTENISA?

19. Kakoe ypaBHEHHE WUCIOJIB3YETCS JUIsl ONPEACIICHUs CPEAHEBA3KOCTHOM
MOJIEKYJISPHOI MacCChI monumepa?

20.OCHOBHBIEC MPUHLMITBI (PAKIIMOHUPOBAHUS TOJIAMEPOB?

21.MeToapl TMHAMUYECKOTO B CTATHYECKOTO paccesiHus cBeTa’?

22.OcOOCHHOCTH  MOBEACHUS  MOJMAJEKTPOJUTOB IO  CPAaBHEHHIO €
HU3KOMOJIEKYJISPHBIMHA AHAJIOTAMMK?

23 IlpuBeaure MpUMEPHI PA3TUYHBIX TOJIUMAIEKTPOIUMTOB IO Ki1accam?

24.Cnoco0bl nony4YeHUs: U 00JaCTH MPUMEHEHUS] HOHOOOMEHHBIX CMO?

25.Meron OCMOMETpUM  JUIsi  ONPEACICHUS ~ MOJICKYJISIPHOM ~ MAacChl
MOJMAJICKTPOJIATA?

26.0OCco0E€HHOCTH MOJUAICKTPOIUTOB, 00JIaIat0IIUX BTOPUYHON CTPYKTYPOii?

27. Paznmuune TMOBEACHUS MOJMAJICKTPOJIIATOB B OECCONEBBIX M COJIEBBIX
pacTBopax?

28 Ilpupona U MEXaHU3M KOONEPATHBHBIX PEAKLMA MEXAY MAKPOMOJIEKYJIAMH
MTOJNAJIEKTPOJIUTOR?

29 . UHTepnOaM3IEKTPOIUTHBIE KOMIUIEKCHI M 00JIACTH MX TPUMEHEHUS ?

30.Yro takoe 3¢ ekt Jlonnana?

31.M303neKTpUUECKas U U30MOHHAS TOUKHU ?

e

~



VII. MarepuanbHo-TexHu4eckass 0a3a, HeoOXxoaumasi AJsi OCYIIECTBJICHUS
00pa30BaTEILHOIO MPOLECCA M0 JHCHHITHHE:

B xone u3ydyeHus: TUCHUIIJIMHBI UCIIONB3YETCsl MpuOopHas 0a3a JJis MPOBEIACHUS
HAyYHbIX MCCJICAOBAHUNA (PU3MKO-XMMHUUYECKMMH METOJAMHM aHAJIN3a, KOTOPBIM
pacnojaratoT  jabopatopuu  Kadeapsl  (PU3MYECKOW  XUMHUHM  XUMHKO-
TEXHOJIOTHYECKOTO (PaKyJsibTeTa.

® KOMIBIOTEPHI
CTOJIbI

CTYJbs

JI0CKa yueOHas
IPOEKTOP

VIII. Ceenenust 00 00HOBJICHHH pado4eii mporpaMmMbl THCHUATLIAHBI

Nem. 1. OOHOBIIEHHBIH OrnucaHue BHECEHHBIX PexBHU3UTHI NOKYMEHTA,
pazzaen padboyei W3MEHEHUH YTBEPIUBIIETO
MPOTrPaMMBbI H3MEHEHHUS
JUCLHIIIIUHBI
1. Paznen I ArHOTamus. W3MeHBI 4achl TEKIUHA 1 ITporokoa Nell ot 28.04.21r.
MPaKTHYECKUX 3aHATHH COIIacHO 3aceJaHHA YUCHOTO COBETa
yueOHOMY TUIaHy Ha 2021-2022 y4. | XHMHKO-TEXHOJOTHUCCKOTO
TOx (akympTeTa
2. Paznen V. Yuebno- JIONOTHEH CTHCOK OCHOBHOU H ITporokon Nell ot 28.04.21r.
METOMYECKOE U JOIOJIHUTEIbHOM TUTEpaTyphl 3aceJaHHA YUCHOTO COBETa
I/IH(I)OpMaI.[I/IOHHOG XHMHKO-TCXHOJIOTHYCCKOTO
obecrieueHue (axynprera
JAHCITUITITHHBI




