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1. HEJIX U 3AJAYHN JTUCTIAITJIMHbI

esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

ConeprkaHue TUCIUILTMHBI HAPaBJICHO HA (POPMHUPOBAHKUE €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHUS CTYACHTOB, OCBOEHNE HAYYHOT'O CTUJIS MBIIIICHHUS, TITyOOKOTO ¥ TIPABUIIBHOTO
MMOHUMAaHUS MPUHITUIIOB TTOCTPOEHUS CYIPAMOJIEKYIIIPHBIX aHCAMOJICH.

3agaun:

B pesynbrare u3ydeHus JaHHOTO Kypca CTYACHT JIOJDKCH H3YUUTh Hanboliee
pacpocTpaHEHHBIC IIPUMEPHI CYIIPaMOJICKYJIIPHBIX aHCaMOJiel, 0COOEHHO CYIPaMOJICKYJISIPHBIX
reneil. CTyIeHTBI JOJKHBI TIOJTYYUTh MPEACTaBICHNE 00 OCHOBHBIX BUAAX B3aUMOICHCTBUIA,
BO3HHMKAIOIIHUX B CyNPAMOJIEKYIISPHBIX 00BEKTAaX, METOIaX UX U3yUCHHUSI, BO3SMOKHOCTSX
MIPaKTUYECKOT0 UCTIOIb30BaHMsl. O3HAaKOMIICHHE C HOBOW HEOOBIYHON THAPOTEIEBON CUCTEMOU HA
OCHOBE aMHUHOKHUCJIOTHI L-ITucTeMHA M HUTpaTa cepedpa, 0COOEHHOCTAMU ee 00pa3oBaHMs,
BO3MOKHOCTSIMHU MTPAKTUYECKOT'O MPUMEHEHHSI, B3IJISIZIOM Ha JaIbHEHIIIHME MEPCIIEKTUBbI Pa3BUTHUS
JaHHOM CHCTEMEI.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxn (pasznen) OIl: B1.B
TpeGoBanus K npeaABapuTeJIbHOI MOATOTOBKE 00y4ar0IIerocs:

Heopranuueckas xumus
CtpoeHue BelecTBa
dusuka

AHannTryeckass XUMHS
Oprannueckasi XUMHSs
Koopaunarmonnast xumus

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME TAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpealecTBYIIee:

Hayuno-uccienoBarensckas padora
Kpucramnoxnmus
PacTBOpbI MOAMMEPOB U MOIUIIEKTPOTUTHI

Komonnnag xumus
3. OFbEM JJUCHUITJIMHBI

O0mas TPyA0EMKOCTh 33ET
Yacos 110 yueOHOMY IUIaHy 108
B TOM YHCJIE:

ayJIUTOPHBIC 3aHATHS 54
CaMOCTOsTENIbHAs padoTa 44

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-1.1: IlnaaupyeT oTneIbHbBIE CTaIUN UCCIEAOBaHUS TPH HAIMYuK obmero miana HUP
VYposens | IIpencraBienns, nexaiiye B OCHOBE CyIPaMOJIEKYIIPHON XUMHUH.

Yposenb |  ChopMynupoBaTh MOAETHHOE MIPEACTABICHUE CYTPAMOJICKYIISIPHOTO
00BeKTa; u3Nararh mpecTaBiIeHrne 00 OCHOBHBIX BUaX B3aMMOJICHCTBHA,
BO3HUKAIOIINUX B CYITPAMOJICKYISIPHBIX 00BEKTaX, METOAAX UX U3YUYCHUS,
BO3MO>KHOCTSIX MPAKTUYECKOTO UCIOJIb30BAHUS.

YpoBenb |  MeTronaMu U OCHOBHBIMU ITPOTPAMMHBIMH CPEACTBAMU IS U3YUCHHS
CYNpPaMOJIEKYJISIPHBIX 00BEKTOB.



I1K-1.2: BeiOupaet TeXHUYECKHUE CPEICTBA M METO/IbI HCIIBITAHUH (13 HA0Opa UMEIOIIIMXCS )
JUISL pelIeHUs OCTaBJIeHHbIX 3an1ad HAP

YpoBenb |  PuU3MKO-XMMHUYECKHUE TPUHILIUIIBI COBPEMEHHOM anmapaTyphl Ui U3YUYCHHUS
CYNpaMOJIEKyJISIPHBIX aHcaMOJIeil; anropuT™Mbl TOCTPOSHUS
CYNpaMoJIEKyJISIPHbIX aHcaMmOJIei.

VYpoeens 1  IIpoBecTu mpoBepKy pabOTOCIIOCOOHOCTH HCIOJIB3YyEMBIX TPUOOPOB M MIX
COOTBETCTBUS METPOJIOTHYECKUM TPEOOBAHMSIM.

VYpoenb I  CBOOOIIHOM DKCILTyaTalMeH 3JIEKTPOHHO-BBIUYNCIUTEIHHBIX KOMITJIEKCOB
JUISL pellIeHUs 3a7a4 CyIpaMOJIeKyIIpHOM XUMUH.

T1IK-1.3: 'oTOBUT OOBEKTHI UCCIIEIOBAHUS
VYpoenb 1  TexHuky 6€30macHOCTH MpH padbOTe ¢ PA3TUIHBIMA XUMUYECKUMHU
COEIUHEHUSAMHU.

VYposens |  Vcnonb30BaTh 3HaHUSI HEOPTAHUYECKOW, AaHATUTHYECKON ¥ OPraHUYECKOM
XMMHH TIPU IPUTOTOBIICHUH PA3JIMYHBIX PACTBOPOB.

VYposenb |  HaBblkaMu HEOPraHUYECKOH, aHATUTUYECKON U OPraHUYECKON XUMUHU.

[TK-2.1: ITpoBOAUT EPBUYHBIN MOMCK HH(POPMALIMH T10 33JIaHHON TeMaTUKe (B T.4., C
MCII0JIb30BaHNEM NAaTEHTHBIX 0a3 JaHHBIX)

ypOBeHB 1 OCHOBBI IATEHTHOI'O IIOMCKA U €r0 0COOSHHOCTH.

VYpoBenb | [IpoBOIUTH MAaTEHTHBINM NOUCK, AHATH3UPOBATH OJTYYCHHYIO HH()OPMAIIHIO.

VYpoBerb |  HaBblkaMu MaTEHTHOI'O MOMCKA C YYETOM €ro 0COOCHHOCTEH, aHaIn3a

HOJy4YeHHOM nH(popManuu.
[1K-2.2: AnanuzupyeTt u 0600-111aeT pe3yabTaThl MIATEHTHOT'O IMOMCKA 110 TEMATUKE IMPOEKTa
B BbIOpaHHOW 007aCTH XUMHUH (XMMHUYECKON TEXHO-JIOTHH)

VYpoBerb 1  OCOOEHHOCTH NATEHTHOI'O MOMCKA 110 TEMaTHKE BEIOPAHHOTO HAyYHOT'O
UCCIJIEJOBaHMS.

VYposenb 1 [IpoBOAUTH MATEHTHBIN MOUCK MO TEMATUKE BHIOPAHHOTO HAYYHOTO
HCCJIEIOBAHMSI C yUETOM €r0 0COOEHHOCTEH.

VYpoerb |  OcHOBaMU NMPOBEJEHUS MATEHTHOTO NOUCKA 110 TEMAaTHKE BHIOPAaHHOTO
HAYYHOI'O MCCJIEJOBAHUS C YUETOM €r0 OCOOCHHOCTEH.

5. BUAbI KOHTPOJIA

Bugsr KOHTPOJII B CEMCCTpax:

3a4eThI | 6

6. A3BIK IIPEIIOJABAHUA

SI3BIK TpenoaBaHus: pyCCKUM.

7. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJISA)

Kon HaumenoBaHue pa3jie/ioB u Bun Cemectp | HacoB | HUctou- | [Ipumeuan-
3aHAT. TeM 3ansaTus | / Kypce HUKH ue

Pasnen 1. BBenenue

1.1 [IIpenmer kypca. Jlex 6 1

Pasxen 2. OcHOBHBIE HOHATHSA

2.1 OcHoBHbIe TOHATHSI. OCHOBHEIE Jlek 6 1
HaIpaBJICHUS ¥ IPUMEPHI
CYyNpPaMOJIEKYIISIPHOU XHUMHH.




2.2

[Tpurorosnenue pacrsopos IIAB

JIa6

23

Paznen 3. [Ipeamer
CYNpPaMOJIEKYJISIPHON XUMHUH.
HcTopust craHOBIIEHUS KaK
CaMOCTOSITENIbHOM HAyKH.
[TpumepsI CynpamMoIeKyJISIpHBIX
ancam6ueit. [Ipumeps! BIusHUS
pa3IMyYHbIX (PAaKTOPOB HA
CTPYKTYpY U CBOMCTBA

CYNpPaMOJIEKYJISIPHBIX aHCaMOJICH.

3.1

[Ipeamer cynpamolieKyJsipHOH
xuMuu. ictopust craHoBiieHus
KaK CaMOCTOSI-TE€JIbHOM HAyKH.
[Tpumepsl CynpaMoeKyJISIPHBIX
ancamonei. [Tpumeps! BiIusS-HUS
pa3IUYHBIX (AaKTOPOB HA
CTPYKTYpPY U CBOMCTBa
CyNpaMOJEKyJISIPHBIX
aH-caMOJICH.

Jlex

3.2

Nzyuenue pacteopos [TAB
Pa3IMIHBIMHU
MHCTPYMEHTAILHBIMUA METOJaMH
aHajan3a

JIa0

3.3

Paznen 4. OcHoBHEIE BUIBI
MEXMOJIEKYJIIPHBIX
B3auMoOJiecTBUI. MeTOoabI
W3Yy4YEeHU s HEBAJCHTHBIX
B3auMoaenicTBuil. KoHkpeTHbIe
pUMEPHI HAYYHBIX
HCCIIEAOBAHUI B 00JIaCTH
CyIpaMoJIEKYJISIp-HOM XUMUH 32
MMOCJICTHUE TOIHI.

4.1

. OCHOBHBIC BHBI
MEXMOJIEKYJISPHBIX
B3auMoaeucTBUI. MeToabl
M3yYEHHS] HEBAIEHTHBIX
B3anMoiecTBU. KOHKpeTHbIe
MpUMEPHI HAYYHBIX
HCCIEeN0Ba-HUI B 00J1aCTH
CyIpaMOJIEKYJISIPHOM XUMUU 32
MTOCJICTHUE TOHI.

Jlex

4.2

[IpurotoBieHUE U UCCIETOBAHUE
pactBopoB JIHK paznuunsiMu
WHCTPYMEHTAJIbHBIMUA METOIaMU
aHaImn3a

BIET

43

Cp

Pazgen 5. IlonsTue reiei u ux
KJIaCCH(UKAIHSI.




5.1

IlousaTue renen u ux
KJIACCU(DHKAIIHSL.

Jlex

5.2

[Ipurorosnenue pactsopon [IBC

JIa0

53

Cp

Paznen 6. CynpamonekyisipHbie
TeJIu.

6.1

CynpaMmoneKyJsipHbI€ TelH.

Jlex

6.2

N3ydenue renei u Kpuoreseu
[IBC paznuaabiMu
MHCTPYMEHTAJIbHBIMUA METOJAMHU
aHaJin3a

JIa6

6.3

Paznen 7. OtkpeiTHe
CYIPaMOJIEKYJISIPHBIX TeJjie Ha
OCHOBE L-niucrenHa 1 HUTpaTa
cepedpa.

7.1

OTKpBITHE CYTIPAMOJICKYJISIPHBIX
reJjiey Ha ocHOBe L-1cTenHa u
HUTpaTa cepe-0pa.

Jlex

7.2

[TpuroroBieHue pacTBOPOB
L-nucrenna u HUTparTa cepedpa

JIao

7.3

Paznen 8. OcoGenHocTu mporecca
CaMOOpTaHU3aIUH B CUCTEME
L-tmucrenn-nutpar cepedpa.

8.1

OcoOenHocTH MpoIiecca
CaMOOPTaHU3aIuH B CUCTEME
L-niucTenH-HUTpAT cepedpa.

Jlex

8.2

Hccaenosanue 3014
L-tmuctenn/nutpat cepedpa ¢
OMOIIBI0 Y D-CIIEKTPOCKONTHH

JIao

8.3

Cp

Paznen 9. Bnusinue 351€KTpONIUTOB
Ha MPOIIeCC reieoopa3oBaHus B
cucreMe L-uiucrenn-uurpar
cepebpa.

9.1

BinsiHure 31eKTpoIMTOB HA
MpoIIecc Tesieo0pa3oBaHus B
cucreMe L-niucrenH-muTpar
cepedpa.

JIek

9.2

N3yuenne npouecca
reneo0pa3oBaHus B CUCTEME
L-uucrenn/Hutpar cepedpa rnpu
BBEJICHUU Pa3IMYHbIX
HU3KOMOJIEKYJISIPHBIX COJIEH C
HOMOIIBIO BUCKO3UMETPUU

JIa0




9.3

Cp

Pa3nen 10. Bauanue
pacTBOpHTEIICH Ha MPOIIECC
reseo0pa3oBaHus B CUCTEME
L-niucrenn-auTpar cepedpa.

10.1

Bnusinue pactBoputenei Ha
mpolecc reaeoOpa3zoBaHus B
cucteme L-iuctenH-HUTpaAT
cepebpa.

Jlek

10.2

V3yueHne BIUSHUS MOJISIPHOCTH
pacTBOpUTEIICH Ha pa3Mep YacTHUI]
B cucteme L-niucrenn/Hurpar
cepebpa ¢ TOMOIIbIO
JTMHAMUYECKOTO PacCesHUs CBETa

JIa0

10.3

Cp

Paznen 11. Bo3amoskHOCTH
MMPaKTUYCCKOI'0 UCII0JIb30BAHMA
CYHPaMOJIEKYIAPHBIX
TUIPOTEIICH.

11.1

Bo3MO)XHOCTH TPaKTUYECKOTO
HCIIOJIb30BaHUs
CyIPaMOJIEKYIIAPHBIX
TUIPOTEIICH.

Jlek

11.2

W3mepenue n3era-noTeHnuana,
KaK Ba)KHOTO TIOKa3aTeJs
CTaOMJIBHOCTH U aKTUBHOCTH
J000T0 JIEKApCTBEHHOTO
npernapara, 9acTHIIl B CHCTEME
L-tmuctenn/nutpat cepebpa

JIao

11.3

Cp

Pazgen 12. Ouenka
COBPEMEHHOT'O COCTOSTHUS
CyIpaMOJIEKYJISIPHBIX
MOJUAIEKTPOTUTHBIX
KOMIIJIEKCOB.

12.1

O1ieHKa COBPEMEHHOTO
COCTOSIHUSI CYIIPaMOJIEKYJISIPHBIX
IMMOJINBJICKTPOJIUTHBIX
KOMILJIEKCOB.

JIek

12.2

N3ydenue cynpamosieKyIsipHbIX
KOMIUIEKCOB Ha OCHOBE 307151
L-tmucrenna u HuTparta cepedpa ¢
JIHK

JIa0

12.3

Cp

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

OO0pazoBatenbHbIC TEXHOJIOTUU TTpuBeieHbI B [Ipunoxennn 1.

Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH




HNudopmannonnsie (IUPPOBHIE) TEXHOIOTHH

Merton case-study

8. OIEHOYHBIE MATEPHAJIBI 1)1 IPOBEJEHUS TEKYIIEN 1
MMPOMEXYTOYHOM ATTECTAIIA

8.1. OneHoYHbIe MaTEePHUAJIbI IJIsl IPOBEeHUS] TeKYIIel aTTecTalun
OneHouHble MaTepuaibl IpuBeneHsl B [Ipunoxenun 1.
8.2. OneHo4HbIe MaTEPHUAJIbI IJIsl IPOBEJIEHUS POMEKYTOYHOM ATTECTAIMHU
[Tpunoxenue 1.
8.3. TpeOoBaHUs K PETUHI-KOHTPOJIIO
[Tpunoxenue 1.
9. YYEBHO-METOINUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE
JAACHUIITIMHBI MO4YJIS)

9.1. PexoMeHnayemas Jqureparypa

9.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

€]

https://www.dvfu.ru/upload/medialibrary/741/8ry70uaptnvg078xs2a2urytns25q9hm/%D0%
90%D0%BA%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%20%D0%A2.%D0%
98.%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20%D1%81%D1%
83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%
83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D0%B9%20%D1%85%D0%B8%

D0%BC%D0%B8%D0%B8%20.pdf?ysclid=luwo80910s793900622:

9.3.1 Ilepeyenb NPOrpaMMHOI0 odecneyeHus

Kaspersky Endpoint Security 10 qs Windows

Adobe Acrobat Reader

Google Chrome

Muorogysknuonansabii penakrop ONLYOFFICE

Foxit Reader

O || R~ |WIN]—

3.2 CoBpeMeHHBbIe Ipo(eccHOHAIbHBIE 0a3bI JAHHBIX U MHPOPMAIMOHHBbIE CIIPABOYHbIE

CHUCTEMBbI

9BC «JIa"b»

Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU (noamnucka Ha >xypHaibl)

2 9BC «ZNANIUM.COM»
3 9BbC «IOPAUT»

4 9bC BOOK.ru

5 OBC TBI'Y

6

7

Penoszurapuii Tel'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIS)

Ayaur-s O6opynoBanne




3-408 KOMILIEKT y4eOHOU MeOenn, MepeHOCHONH HOYTOYK, IPOEKTOPbI, a0COpOIIOMETD,
Tene)OHBI, APEOMETP, OapOMETP aHEPOU]I, APEITb, KOJIOHKH, MEIIAIKa MAarHUTHAs,

11. METOAUYECKHUE MATEPHUAJIBI VI OBYYAIOIIIUXCA 11O OCBOEHUIO

JUCHUIINHBI

Mertoauueckue ykazanus npuBeneHsl B [Ipunoxenun 1.

MpunoxeHue 1

8. METOANYECKHUE MATEPHUAJIBI IJISA OBYYAIOLINUXCA
ITO OCBOEHUMIO JNCHUITJIMHBI

06pa303aTen bHbleé TeEXHO/0Irnn

YyebHasn nporpamma —
HauMeHOoBaHUWe pPa3aenos U Tem (8
cmpo2om coomesemcmeuu ¢
pasdenom Il PrA)

Bupg 3aHATUA

O6pa3OBaTEJ'I bHbl€ TEXHO/I0TUA

1. BBegeHue.

® TpPaJULIHOHHbBIC

nekums (bpoHTaNmBHAS JIEKIHS,
pelieHne yrnpaxxHeHui),
e uH(pOpPMAIIMOHHBIC
(moka3 npe3eHTanui)
2. OCHOBHbIE MOHATHUA. ® TpaJuLHOHHBIC
(bpoHTanbHas TEKIHS,
neKuus .
pelieHre yrnpaxxHeHuh),
peleHve 3a4a4 u
o e HH(OPMAIMOHHBIE
ynpaxKHeHwi

NnpoBepKa JOMALLHNX
3a4aHumn

(moka3 mpe3eHTanuil)
® TEXHOJOTHUS MOJYJILHOTO U
0JIOYHO-MOAYJTBEHOTO
o0ydeHus

3. MpeameT cynpamoneKkyapHoM
XMMUK. MicTopuAa CTaHOBAEHMA KaK
CaMOCTOATE/IbHOM HayKM.
Mprmepbl cynpamonekynapHbIx
aHcambnen. Mpumepbl BAUAHMA
pa3nyHbIX GaKTOPOB Ha
CTPYKTYpPY M CBOMCTBA
CYNnpamMoJIeKyNsPHbIX aHCamMbel.

nekuma

pelleHme 3a4a4 U
ynpaKHeHuM
NpoBepKa AOMALIHUX
3a/laHuUi

® TpaJUIIMOHHBIC
(bpoHTanmBHAS TEKIHS,
peleHre yrnpaxxHeHuk),
e HH(POPMAIMOHHEIE
(TIoKa3 mpe3eHTaImi)
® TEXHOJIOTHS MOJYJIGHOTO H
OJI0YHO-MOAYIHHOTO
00yueHus




4, OCHOBHble BUAbI
MEKMOJIEKYNSAPHbIX
B3aMmogencTamin. MeTtoabl
N3yYeHUA HeBANIEHTHbIX
B3anmmoaencTenin. KoHKpeTHble
npUMmepbl Hay4HbIX UCCeL0BaHMM’
B 061aCTN CynpamonekynapHOM
XMMWK 33 NocnesHue roabl.

nekuma

pelleHue 3a4a4 1
ynpaxHeHul’
NpoBepKa AOMALIHUX
33JaHuM

® TPaTUIMOHHBIE
(pponTanbHas nekuus,
pelIeHue yIpaxHEHU ),
e uHQPOPMAIMOHHBIC
(Tokas npe3eHTaruii)
® TEXHOJIOTHS MOAYJIBHOTO U
OJI0YHO-MOYJIBHOTO
0o0y4eHUs

5. MoHATME renen u ux
Knaccudukayms.

neKkums

pelleHune 33434 u
ynpaxKHeHuM
npoBepKa AOMaLLHUX
3a/laHui

® TPaTUIMOHHBIE
(bpoHTanBHAS JEKIHS,
pelIeHne yrpaxHEeHU),
e uH(pOpPMAIMOHHbIE
(TIoKa3 Mpe3eHTAaIHi )
® TEXHOJIOTHSI MOIYJIEHOTO U
0JI0YHO-MOAYIBLHOTO
00yueHus

6. CynpamonekynapHole reau.

nekumsa

pelleHune 33434 u
ynpaxKHeHuM
NpoBepKa AOMALLHUX
3a4aHumn

® TPaTUIOHHBIE
(bpoHTaNmBHAS JIEKITHS,
pelieHre yrpaxxHeHui),
e HHQOPMAIMOHHBIE
(TIOKa3 Mpe3eHTAaIIH )
® TEXHOJIOTHUS MOJIYJIBHOTO U
0JI0YHO-MOAYIBLHOTO
00yueHus

7. OTKpbITUE CynpamMoNeKynapHbIX
refieit Ha oCcHoBe L-umcTenHa u
HUTpaTa cepebpa.

nekums
pelleHmne 3a4a4 u
yNpaKHeHUn
nabopatopHan paboTa
B XMMMYECKOMN
nabopartopuu
NpoBepKa AOMALIHNUX
3a4aHun

® TpaJUIIMOHHBIC
(ppoHTANIEHAS JTCKITHS,
pelieHre yrnpaxxHeHul),
e HH(POPMAIMOHHBIE
(moka3 mpe3eHTanuil)
® TEXHOJOrud
HCCIIE0BATENBCKON
JESTENbHOCTH (XMMHYECKHIA
HKCIIEPUMEHT)
® TEXHOJOTHUS MOJYJILHOTO U
OJI0YHO-MOAYIHHOTO
00yueHus
e 370poBbecOeperarome
TEXHOJIOTHH

8. OcobeHHOCTM npoLecca
CaMOOpPraHu3aLnmn B cucteme
L-uMCTenH-HUTpaAT cepebpa.

nekuma

pelleHme 3a4a4 u
ynpaKHeHuMn
nabopatopHan paboTa
B XMMMUYECKOM
nabopatopum
NpoBepKa AOMALLHUX
3a4aHumn

® TpaJUIIMOHHBIC
(bpoHTanmBHAS TEKIHS,
peleHre yrnpaxxHeHul),
e HH(POPMAIMOHHEIE
(TIoKa3 mpe3eHTaIHi)
® TEXHOJIOTHS
HCCIIEN0BATENbLCKOMN
JESTEbHOCTH (XUMHYECKHIA
HKCIIEPUMEHT)
® TEXHOJIOTHS MOJYJIGHOTO H
OJI0YHO-MOAYIHHOTO
00yueHus
e 370poBbecOeperaroniye
TEXHOJIOTUHI




9. BAnAHWE 371EKTPOIUTOB Ha
npouecc reneobpasoBaHnA B
cucteme L-umMctemH-HUTpaT
cepebpa.

nekums
pelleHne 3a4a4 u
ynpaxHeHul’
nabopaTopHas paboTa
B XMMMYECKOMN
nabopatopum
NpoBepKa AOMALIHUX
3a/laHuUM

® TpaJUIIMOHHBIE
(pponTanbHas nekuus,
peleHue yIpaKxHEHU ),

e HH(POPMAIMOHHBIE

(Tokas npe3eHTaruii)

® TEXHOJOTHS
HCCJIEIOBATEIBCKOM
JIeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

® TEXHOJIOTHUSI MOJIYJIbHOTO U
0J1I0YHO-MOAYIHLHOTO
0o0y4eHUs

e 370poBbecOEperaronie
TEXHOJIOTUHI

10. BansHue pactesopuTtenei Ha
npouecc reneobpasoBaHna B
cucteme L-umMcTemH-HUTpaT
cepebpa.

nekums
pelleHne 3a4a4 u
yNpaKHeHUn
nabopaTopHas paboTa
B XMMWYECKOM
nabopartopum
NpoBepKa AOMALLHUX
3a4aHun

®  TPaTUIIMOHHBIE
(ponTanbHas nekuus,
pellICHHE YIIPaKHEHHIA),
e uHQPOPMAIIMOHHBIC
(TIoka3 mpe3eHTaIuii)
® TEXHOJIOTHUS
UCCIIEIOBATEIbCKON
JESITeTLHOCTH (XUMUYECKUAN
AKCIICPUMEHT)
® TEXHOJIOTHS MOJYJIBHOTO U
OJI0YHO-MOYJIBHOTO
00yueHus
® 3710pOBBECOEpETaIoIINe
TEXHOJIOTUH

11. Bo3moxuoctn
MPaAKTUYECKOTO
HUCIIOJIb30BaHUSA
CyIPaMOJICKYISIPHBIX
TUAPOTENE.

neKkums
pelleHmne 3a4a4 u
yNpaKHeHUn
NpoBepKa AOMALLHUX
3a4aHumn

® TpaJUIIMOHHBIC
(bpoHTanbHaS NEKIHS,
pelieHre yrnpaxxHeHul),
e HH(pOPMAIMOHHBIE
(TIoka3 mpe3eHTaIuii)
® TEXHOJIOTHS MOJYJIGHOTO H
OJI0YHO-MOAYIHHOTO
00yueHus

12. OueHKa coBpeMeHHOro
COCTOAIHUA CYNPaMOJIEKYNAPHBIX
NOJ/ININEKTPOJIUTHBIX KOMMAEKCOB.

neKkums
pelleHmne 3a4a4 u
ynpaKHeHuMn
NpoBepKa AOMALIHUX
3a/1aHuUi

® TpaJUIMOHHBIC
(bpoHTanbHaS TEKIHS,
pelieHre yrnpaxxHeHuh),

e HH(POPMAIMOHHEIE

(TIoKa3 mpe3eHTaIHi)

® TEXHOJIOTHS MOJYJIGHOTO H
OJI0YHO-MOAYIHHOTO
00yueHus

IV. OueHouYHble maTepuansl

aTTecrauum

Ana  nposeaeHuvA

PACCYHET BANIIOB

TEKylWed U MNPOMEXYTOUYHOMI

no ANCUUNNUHE «BBEOEHUE B CYNPAMOJIEKYIAPHYIO XUMMWUIO»




1 moaynb

No PesynbTtat Bup, pabotbl / cnocob KpUTEpUH OLLEHMBaHMS
(vHgukaTtop)
1 | MNK-1.1 NabopaTtopHblie paboTol - 2 8 6annos. (4 6anna 3a ogHy
abor
MK-1.2 P V)
2 NK-1.3 Konnokemnym Nel 8 6ann108B (KONNOKBUYM
' BK/IIOYAET pelleHmne
MnK-2.1 TECTOBbIX 3agaHnn — 4
6anna, oTBETbI Ha BOMPOCHI
MK-2.2
—4 6anna
3 BbinonHeHWe gomallHeN 10
paboTbl
4 MoceuwaemocTb 2
5 PaboTta Ha 3aHATUMK 2
Uroro: 30
2 moAaynb
No PesynbTat Bupg pabotbl / cnocob
(vHauKarop)
KpuTtepum oueHuBaHuma
1 | NK-1.1 NabopaTtopHblie paboTol - 2 8 6annos (4 6anna 3a ogHy
abot
MK-1.2 pabory)
2 K13 Konnoksmnym Ne2 8 6annoB (KONNOKBUYM
' BK/IOYAeT pelleHne
MK-2.1 TEeCTOBbIX 3aJaHuUN — 4
6anna, oTBeTbl Ha BONPOCHI
MK-2.2
— 4 6anna)
3 BbinonHeHMe gomaluHen paboTol 10
4 NMocewaemocTb 2




5 PaboTa Ha 3aHATUMK 2
Utoro: 30
6 3auer 40 (4 3apaHuna B bunete no
10 6annos.)
UToro 3a cemecTp 100 6annos

TeKyLmiA KOHTPO/Ib YCNeBaeMOCTH

1 mogynb

NaboparopHble paboTbi

OGLIJ,VIﬁ npumep NnoaArotoBku nccineayembix cuctem anAa aHasinsa

B pabote mncnonb3oBanbl peakTuBbl: L-tiucrend 99% u HutpaTr cepedbpa 99,8%
(«Acrosy), cynbdat HaTpus (x.4), a Takxke [IBC ¢ monekynspasiMu Maccamu 50 u 100
k/la 1 KOJIMYEeCTBOM OCTATOYHBIX alleTaTHBIX rpyri MeHee 2 % «Sigma Aldrichy, I3 ¢
moutekyJisipasiMu Maccamu 0,4, 6 u 40 x/la «Sigma Aldrichy», IIBI1 ¢ MmonexkynsipHbIMU
maccamu 20 uw 40 x/la «Sigma Aldrichy. Bce pacTBOpel TOTOBMIM Ha
TACTUUIMPOBAHHOM BOJE.

Hns mpurotoBnenus LICP ncnons3oBanack ciueayronias METOANKa: TOTOBUIIUCH T10
OTEIBHOCTH pacTBOphI cTenHa (102 M) u mutpaTa cepebpa (102 M). B nycroii cocyn
CHayaJla HAJIMBAJIA BOJAY B ONPENIEICHHOM KOJIMYECTBE, Aajiee A00aBisii L-uctenH u,
HaKoHel, HUTpaT cepebpa. [lomydeHHbIN omanecuUpyOUM PacTBOpP OCTAaBJSUIM Ha
CyTKM Ui CO3peBaHMs. B KOHEYHOM HTOre MoJlydyajlyd IPO3payHbId C KEITOBATOU
okpackoit [{CP. I'maporenu LICP+monumep nmonyuyanu no6asieHueMm k pactBopy LICP
BOJHOTO pPacTBOpa MOJIUMEpPA U Jlajie€ K MOJYYEHHON CUCTEME MPUIIMBAIA BOJHBIN
pactBop anekTponnTa Na,SOs.

NabopartopHas pa6bota N2l. UcchepoBaHue cynpamoneKyNfapHbIX CUCTEM METOA40M
O CP (onpepeneHune paamepoB YacTuu)



MN3mepeHne WHTEHCMBHOCTM CBETOpPACCeAHUA B UCCNEAYyEMbIX CUCTEMAX
nposoamnn metogom [ACP ¢ wucnonb3oBaHMem aHanuisatopa Zetasizer «Nano ZS»
(dnpma «Malvern») ¢ He-Ne-nasepom (633 HM) mowHocTbio 4 MBT. Bce namepeHun
OCyLLecTBAANUCL Npu TemnepaType 25 °C B KOHOUrypauum obpaTHOro pacceaHusn
(173°), obecneumBatowen HanbonbLLyo YyBCTBUTENBLHOCTL NpUbopa. MaTtemaTnyeckasn
06paboTKa pe3ynbTaToB MOYYEHHbIX KPOCC-KOPPENALMOHHbIX PYHKLUNIA GAYKTyaLni
WMHTEHCMBHOCTM pacceAHHoro cseTa g2(T) nposogunacb B nporpamme Zetasizer
Software, rae peweHuMe MONAYY4EHHOro YypaBHeHUAa 3asmcumoctn  g2(t) orT
KoapduumeHta AMdPYy3MM npomsBoANNIOCL METOAOM KYMMYIAHTOB. Pe3ynbTaTom
peweHua asnanacb ¢yHKuma z(D). MmapoamnHammyeckme pagnycbl PacCceMBaloLLLNX
4yacTuL,  paccumTbiBanmMcb K3 KoapouumeHtoB  auddysmn no  dopmyne
CTokca-dHwTenHa: D= kT/6mnR, roe D — KoapduumeHt anddysumn, k — KoHcTaHTa
BonbumaHa, T — abcontoTHaa Temnepatypa, N — BA3KOCTb cpedbl, R — pagumyc
paccemnBatoLWmMX YacTuLl,.

NaboparopHan pabota N22. UccheaoBaHue CcynpamoneKkyaapHbIX CUCTEM METOAO0M
ACP (u3mepeHue A3eTa-noTeHuMaNa 4actuu,)

N3mepenne 3nekTpodopeTnyeckol MOABMXKHOCTH —arperatoB B oOpasiax
npoBeneHo B U-00pa3HbIX KamWUIApHBIX KroBeTax. Pacmpenenenue Z-moTeHnuana
paccunTtsiBasiv o ypaBaenuto ['enpu: Ug= 2ezf(Ka)/3n, rae f(Ka) — dynkus I'enpu, Ug
— 3JeKkTpodopeTHdecKasl MOJBUKHOCTb, Z — Z-NOTEHLUUAN, € — JAURJIEKTpUYECKas
MOCTOSIHHAS, 1 — BA3KOCTH, f(Ka)=1,5 nis BoaHbIx cpen.

KomsoxkBuym Nel.
Ilpumep
1.CpaBHuTE CKOpOCTU peakunn PUHKeNbLlUTENHA B BOAE U aLEeToHe?
a) B BOAE CKOPOCTb BblllE

6) B aLLeTOHE CKOPOCTb Bbille
B) CKOPOCTU PaBHbl
r) Henb3a OTBETUTb OAHO3HAYHO, HE 3HAA TeMnepaTypy SKCNepumMeHTa

2. Y70 TaKoe ABNeHMe TUKCoTponmun?
a) Ccamonpou3BO/IbHOE BOCCTAHOB/EHME CTPYKTYpbl MOC/AE MEeXaHWUYeCcKoro

paspyLeHus



6) BOCCTaHOB/IEHME CTPYKTYPbI NOA, AeMCTBMEM BHELIHMUX GAKTOPOB
B) KOHOOPMaALIMOHHbIM Nepexoa rnobyna-cTeprKeHb

r) ¢asosbili nepexos 1-oro poaa

3.CynpamonekynapHon cuctemomn agnaertca?

a) MakpomoieKyna NoAIN3TUNEHA

6) xnopua HaTpua

B) MarHum

r) monekyna AHK

4.Kaxoil ocHOBHO BHJI B3aUMOJIEHCTBHI BOZHUKAET B CYIIPAMOJIEKYJISIPHBIX CHCTEMaX, TOCTPOEHHBIX U3
OEH30JIbHBIX KoJIen?

a) BOJJOPOTHBIE CBSI3U
0) PIEKTPOCTATUYECKHUE;
B) CTOKHUHT

T') IHUIIObHBIC

5.K N0OBEPXHOCTHO-aKTMBHOMY BELLECTBY MOXHO OTHECTU?
a) NoBapeHHY CoNb

6) nuwesyto coay

B) FNLEPUH

r) goaeumncynbdat HaTpus

6. [IpuBeauTe npuMep CynpaMoIeKySIPpHBIX CUCTEM B OMOXHMHHM YeJI0BeKa?

7. C moMoIIbI0 KaKoro CIEKTPOCKOMNYECKOTO METO/1a MOYKHO BBISIBUTH U OTIPEAEITUTH SHEPTHIO
BOJIOPOJTHOM CBSI3M B KAaKOW-JIMOO CYNIPaMOJICKYIISIpHOU cucTeMe?

8. [Touemy cTpykTypa JbJa BEICOKOTO AAaBJICHUSI HAMHOIO IPOYHEE, YEM CTPYKTYpa OOBIYHOTO JIbaa?

9. [IpuBenute mpumep nmonumMopdHBIX Moaupukanwii A Monekyasr JJHK?

10. B xaxom BU/JIC CYHICCTBYOT aMHUHOKHCJIOTHI B FPI,Z[pO(bO6HBIX Marpulax 1 B BOAHBIX Cpeaax 1 HO‘I@MY?

2 moAaynb

NabopartopHble paboTbi



NaboparopHan pabota Nel. UcchepoBaHue cynpamoneKyaAapHbIX CUCTEM METOAO0M
BUCKO3UMETPUU

Bsi3kocTh 00pa3iioB m3Mepsui Ha BUOpalmoHHOM Buckozumerpe SV-10 (A&D
Company), B KOTOpOM BHOpALMsI CEHCOPHBIX IUIACTUH OCYLIECTBIISUIACH ¢ 4acTOTON 30
I'm 1 mocTostHHOM aMIIUTYA0M OKOJI0 1 MMm. M3MepeHue BSI3KOCTH PacTBOPOB U TejeH
OCYLIECTBJISUIM IPY KOMHATHOM TEMIEpATypeE.

NabopartopHas pabota N22. UcchepoBaHue CynpamoneKkyaapHbIX CUCTEM METOA0M
Y®-cnekTpockonuu

DONeKTpOHHBIE  CHEKTPhl  MCCIEAYEeMbIX  OO0pa3loB  PErMCTPUPOBAIM  HA
Y®-cnexkrpodoromerpe «Evolution Array» (bupma «Thermo Scientificy») B kBapiieBoit
KIOBETE C TOJIIMHOM cJ1ost 1 MM.

KosioxkBuym Ne2,
Ilpumep
1. CpaBHUTE CKOPOCTM peaKkummn MeHLWYTKMHA B rekcaHe n xaopodpopme?
a) B reKkcaHe CKOpOoCTb Bbllle
6) B xnopodopme CKOpPOCTb Bbllle
B) CKOPOCTU PaBHbI

r) HeNb3A OTBETUTb OAHO3HAYHO, HE 3HAA TeEMNepaTypy SKCNepPUMEHTa

2. Kakx MOXHO pa3fenuTh HOHBI HATPHS OT MOHOB KaJIUs UCIIONIB3YsI CYTIPaMOJIEKYIISIPHYIO0 XUMHUIO?
a) IPOBECTHU AUAIINA3

0) NepeKpUCTaIIIM30BaTh
B) 100aBUTHh HEOOXOAMMEII KpayH-3(Qup

T') UX HeJb35 pa3JeinTh

3.6An3KoM K dpaKTaNbHbIM CTPYKTYPAM MOXKHO OTHECTU?
a) N3To

6) nonnctmpon

B) AeHApPUMEpPbI

r) CBMN3
4.uBNTTEP-MOHbI aMMHOKMCAOT 0b6pasytoTca B cpeae?
a) rekcaH

6) BoAa



B) AVMOKCaH

r) ammeTnndopmamug,

5. K cucteme roctb-Xx03mMAMH MOXKHO OTHECTU?
a) ueonuThbl

6) MHTEpPKaNNAThbI

B) opTodocdaThbl

r) cynbdpunabi

6. Uro Takoe mmmeruia? Hapucyiite cxemy oOpazoBaHHs MUIEIUIIPHOW CTPYKTYpbl Ha HpHUMEpE BOJHOTO
pactBopa nojenuicynbhaTa HaTpusi?

7. Uro Takoe ¢dpaxran? Hapucylite cxemy oO6pa3zoBaHus (ppaKkTambHOTO KJIACTEPA MPH KETUPOBAHUU CHCTEMBI
LUCTEHH-HUTpAT cepedpa?

8. Uro Takoe sBnenne TukcoTponuu? Kakue cucremMpl 001aal0T JaHHBIM SIBJICHHEM?

9. OObsacauTe aHTHOAKTepUaNbHBIN 3 (PeKT HOHOB cepedpa (MeXaHu3M JIeHCTBH )?

10. /lakiTe mpeAmnonokeHue: MmoueMy rejiib Ha OCHOBE IIMCTEHWHA M HHUTpaTa cepedpa MOXeT o0yanath Ooliee
BBIPQ)KEHHBIMHM aHTUCENITUYECKUMU U aHTHOAKTepHaIbHBIMH CBOHCTBAMH, Y€M IPOCTO PAacTBOP HHUTpaTa
cepebpa?

CamocroaTenbHana pabota + KOHTposib camocToATeNnbHOM paboTbl
no aucumnnuHe «BBEAEHUE B CYNNPAMOJEKY/TAPHYIO XUMUIO»

B xoge camoctoaTenbHOM paboTbl CTyAEHTbI NPOBOAAT UTEPATYPHbIN NOUCK NO 334aHHON
TEMATMKE, aHANN3UPYIOT ANTepaTypy (CTaTbM M NATEHTbI) M NPEACTaBAAKOT pe3ynbTaTbl B
BMAE npe3eHTauuun (BbiCTynaeHMe Ha 3aHATMM  5-10 muHyT). [aTeHTHbIX  MOUCK
ocyulectenferca Ha cante OUMNC (wwwl.fips.ru). MpeasaputensHo, B TeYEHUE OAHOrO
3aHATMA (2 Yaca) npenogaBaTteNib 0by4YaeT CTyAeHTOB paboTe ¢ AaHHbIM caiTom. Mouck n
aHanu3 ctaten ocyuwectendetca B 6asax AaHHbix YANDEX u GOOGLE. OcyuwectBnaetca
paboTa C pyCCKUMM U QHIIMMCKMMM CTaTbAMM M MATEHTAMM.

Mpumep oghopmsneHus npeeHmayuu

Tema: «CynpamonekynspHble rmaporenmn»
B pe3ynbTate noucka bbina BbibpaHa cTaTba «[poueccbl camoopraHnsaumm B BOAHOM
pacTBope NOJIMBMHMUIOBOIO CNMNPTA, L-unctenHa n HUTpaTa cepebpar. B xoae aHanun3a

cTaTbu BblNa cocTaBseHa npeseHTauuAa.



Cnang 1.

CynpamosiekyJisipHbIe THAPOTeJIH

IIpoyeccovl camoopeanuszayuu 6 600HOM
pacmeope noauBUHUI08020 cnupma, L-
yucmeuna u Humpama cepeopa

IoaroroBuia: crynenTka 3 Kypca
XMMHMKO-TEXHOJIOTHYeCKOI0
(axyabrera

darkuHa A.A.

Cnanp, 2.

MoTtuBanus

1. CwmemnieHue BOAHBIX pacTBOpoB L-nucrenna u HUTpara cepedpa
2. Oo0pasoBanue nucrenH-cepedpsiHoro pactsopa (LICP)
3. Jlo6asnenue saexrponuta kK LICP u dpopmuposanue rems

LCP

P. M. Pakhomov., S. D. Khizhnyak, et. al. // Colloid Journal, 2004, V. 66, Ne 1, P. 65.
S. D. Khizhnyak, P. V. Komarov, et.al. // Soft Matter, 2017, V. 30, Ne 13, P. 5168.

>O6pa303aHme rmaporena NnponucxoaunT npu Kpal‘/‘me HU3KNX KOHUEHTPAUNAX KOMNOHEHTOB

(0.01% macc.)
»MNpeKypcopbl ABAAOTCA BUOAKTUBHLIMWU HETOKCUUYHBIMU KOMMOHEHTAMM CUCTEMDbI

»Tnpporenb TMKCOTPONEH
» AHTMBaKTepUaNbHble CBOMCTBA rMaporens NpoasaatoTca B 6osee cuibHOM
CUHepreTMyeckom apdeKTe, YemM UCXOAHbIE KOMMOHEHTbI MO OTAENbHOCTU

|Huzkast BA3KOCTh 1 MIPOYHOCTHBIC XapaKTECPUCTUKU 5



Cnawng, 3.

MoTuBanus

TlonmuBununossei ciiupt (IIBC)

9999999 %9°
0 G) 0 G) 0

FEL. Bucholz, N.A. Peppas. /| Superabsorbent polymer. Science and technology. American Chemical
Society, 1994, P. 573.
V.I. Lozinsky, A.L. Zubov, E.F. Titova // Enzyme and Microbial Technology, 1997, V.20, P.182.

> eneobpasyowmini BOAOPaACTBOPUMbII NOAUMEpP
»BW0OaKTUBEH U HETOKCMYEH

!BpICOKHE KOHIIEHTPAILIUH [Tl (POPMUPOBAHUS T'eIIst

Heanb
B cBsi3u ¢ BbIlIECKAa3aHHBIM, IIE€IbI0 HACTOSIIEH PabOThI SIBISETCS M3y4eHHe mpolecca
CaMOOpTaHM3alluK B CMEIIaHHBIX BOAHBIX pacTBopax [IBC, L-uucrenHa u Hutpara cepedpa,
a TakKe OOCYKICHHE BO3MOXXHOCTU IMPAKTHYCCKOTO HCIOJIb30BAHHS HOBBIX MOJYYaeMBIX
cuctem. Emre pa3 momuepkHeM, 4TO Cympa- M MakpOMOJIEKYISIpHAs CHCTeMbI OONafaroT

OMOaKTUBHBIMU CBOﬁCTBaMH, HETOKCUYHBI M OHOCOBMECTHMBI C OpraHu3MoOM.

cT 977

9 9 9 9 9
02929 %9%0°
@, @0, 0, 0, O,



Cnang, 5.

O0BbeKTHI HCCIIeI0BAHUS

B pabore wucnonb3oBanbl peakTuBbl: L-muctend 99% u Hutpar cepedpa 99,8%
(«Acrosy), cynbdar narpus (x.9), a takke [IBC ¢ MonekyaspHoi Maccoit 510* r/monn
U KOIMYECTBOM OCTATOYHBIX alleTaTHBIX rpymm MeHee 2 % mpowmsBoacTBa «Hesa

Peaxtusy, Cankr-IlerepOypr. Bce pacTBOpEI TOTOBHIM Ha TUCTHIIMPOBAHHON BOJIE.

(o)
CH-CH
M ~_. AgNO, 2GR
HO s SH OH
NH,

L-tucrenn Hurtpar cepebpa I[IBC

MeToanka NpuroToBjieHus: 00pa3lLoB

1) TIBC,
TIEPEMECIINBAHUEC
2) Na,SO,,
TEPECMECIINBAHUC,

0.5-1mu |

24 Liaca| ]

1 - ®oro ruaporeneit Ha ocnose LICP (0.01 % wmacc.) + Na,SO, (0.0001% macc.) -
xouTpons u LICP (0.01 % macc.) + pacteop IIBC (0.002, 0.01, 0.02, 1.0 u 2.0 % macc.) +
Na,SO, (0.0001% macc.) uepes 30 MUHYT MOCIIE TIPUTOTOBJICHHS;



Cnang, 7.

TukcoTponHble cBoiicTBa B cucteme LiucremH-AgNO,;-NBC-Na,SO,

IlIkana mpoynocTy reneit

14—

Bat (oneHka) OrnucarebHast XapaKTePUCTHKA [OITYYEHHOTO Iels
N Osuunnuxos M.M.,
5 Testb IPOUHBII — NPH HepeBOpavYHBaHHK He 1edopMuUpyeTCst Xusenax CJI., Haxomos ILM.
4 Tesb 06pasyeT Kyrnoao06pasHblii MEHHCK, HO HE CTEKAET /I dM3AKO-XUMHUSI TIOJIHMEPOB
— Teepn: TI'Y, 2007. Bebim.
3 Tenb MEIUIGHHO CTEKAET MO CTEHKaM 13. -c. 140-147.
2 T'estb He MPOUHBII — JIETKO CPBIBAETCS BHU3
1 Tenb oueHs cnabblit
0 Her rens
2% NBC
5]
4
3
© 3l KoHTponb 1 0.02, 1 % NBC
21

0

20 40 60
Bpema, AHN

ITpy KaXKIOMHCBHOM Pa3pyLICHHH relieii B TedeHHe 2-X MeCsLeB HAOMIONCHHH BOCCTAHOBICHHE MIPEKHEH
CTPYKTYpBI HPOTEKaIo Ui Beex reneif. ONHaKo UX MPOYHOCTH CHIIBHO 3aBHcena oT coxepxkanus IIBC B
rene. 5 6awIoB B TeueHne 2-X Mecsues gana cucrema ¢ [IBC — 2 % (5). Ocransnbre — koHTpons (2) 1 0.02
(3)u 1% (4) nanu 5 GayuioB B TeueHue 7 AHEH, nanee — 2 Oaia. /

Cnanp, 8.

Buckosumetpuueckue nccneposaHua cucremol Lucrenu-AgNO,-NBC-Na,SO,

16+
14'//.»-»———“’/ ! 161 Lo €
121 14 |
T ) | \
510- 2 § 121 |
S g 3 = \
& /_’__,.—-/—-—' S 104 B
= 4 A
Bor 45§ ot |
@ 6,7 2 \
& 4 , 5 gl |
R 8
2 N \
0 T T T T T T T T T T |
0 5 10 15 20 25 30 0,0 0,5 1,0 1,5 2,0 2,5
BpeEMSA, MUH. 3 KoHUeHTpauua MBC, macc. %

1 - IICP+ITBC(2.0%)+Na,SO,
2 — LICP+TIBC(1.0%)+Na,SO,

3 — LICP+IIBC(0.02%)+Na,SO, : 2]

4 — LICP+IIBC(0.01%)+Na,SO,

5 [ICP+IIBC(2.0%) 2 1

6 — LICP+IIBC(0.002%)+Na,SO,

7 — LICP+Na,SO, — KOHTpOIIb %

8 —1ICP gor
0

T T
1
KoHueHTpauwa MBC, macc. %



Cnang,9.

Y® ananus cucrembl Huctenn-AgNO3-IIBC-Na,SO,

144 5 *HaN //o
1,2 4 *Ag CH—C,
S——CH, lon
1,0 4
s A
z g
= 0,8
o
=
S
c 0,6 R R R R
oA 1
0,4
; N N N
Ag/ Ag/ Ag/ Ag/
0,2
S. D. Khizhnyak,
0,0 T T T T T T T T i P V.  Komarov,
275 300 325 350 375 400 425 450 475 500 et.al. / Soft
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2 —TICP (0.01 % macc.) + Na,SO, (0.0001% macc.) — KOHTPOIIb;
3,4,5 — LCP (0.01 % wmacc.) + pactBop IIBC (1.0, 0.02 u 2.0 % macc., COOTBETCTBEHHO) +
Na,SO, (0.0001% macc.).
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Cnang 11.

Hsyuenne cucrembl Hucrenn-AgNO;-IIBC-Na,SO, meronom JICP
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Na,SO, (0.0001% wmacc.) —
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2,3,4 — LICP (0.01 % wmacc.) +

pactsop I1BC (1.0, 0.02 u 2.0
% Macc., COOTBETCTBEHHO) +
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O6pasel, Dy, HM
LICP-Na,S0, 25
340
LICP-NBC(0.02%)-Na,S0, 25
250
LICP-NBC(1%)-Na,S0, 100
800
LICP-NMBC(2%)-Na,SO, 100
800

Na,SO, (0.0001% macc.).

Cnanpg 12.

11

N3mepenune 3nexkTpoxumudecknx Beanuun cucrembl Hucrenn-AgNO;-TIIBC-Na,SO,

Ob6pasey, g, Ko o,
mB mMcm/Vs mCm/cm
Lce 57,8 4,53 0,279
LICP+Na,SO, 29,7 2,33 0,225
LICP+MNBC(0.02%)+Na,SO, 30,9 2,42 0,240
LICP+MNBC(1.0%)+Na,SO, 28,2 2,20 0,177
LICP+MNBC(2.0%)+Na,SO, 34,3 2,69 0,157

Cnang 13.
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Ipeanono:xuTtenbHbIi Mexanu3M B3aumojeiicTeuii B cucreme Iucrenn-AgNO,;-IIBC-Na,SO,
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Cnanp 14.

Mopdoaorusa (REM) cucremsl Hncrenn-AgNO;-IIBC-Na,SO,
0.02% NBC
e

KOHTPO/1b

SEl  7kV WD11mm  $S32 X2,000  10pm  S—

x2,000  10pm

SEl  5kV WD7mm  SS33

V.7
X2,000  10pm  —

SEl  5kV WD1imm  $529

Cnang, 15.
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TKAHEBAS{ KH}KEHEY\AS\

AKTyanbHbIM HarnpaBneHnem SIBNAETCA NpUMeHeHne Takux obpasLoB B TkaHeBOW uHxeHepun. O6blMHO
OHW MCMOMb3YITCS Kak MEepPeHOCYMKN Ans KNeToK W/MIM poCTOBbIX (DAKTOPOB, @ MX MepBOHaYanbHon
3aaaqeit ABNAETCA NodaepXka pocTa U pasBuTUA 340POBO TKaHW, a Takke MHTerpauus B OKpyxarolwime
TKaHu. B 3Toi CBA3N NOANOXKA AOMKHbI ObiTb GMOCOBMECTUMbI C TKAHAMW XO36MHA, He BbIAENATb
TOKCUYHBIX BELLECTB WU He BbI3bIBaTb SBHOMO BOCMANMTENbHOro oTeeTa.

Kpome TOro, makponopuctas CTpyKTypa rMAporens MOXeT WCnonb3oBaTbCa AN a[pecHOW [0CTaBku
pasnMyHbIX  BUOMOTNYECKN aKTMBHLIX BELIEeCTB K TKaHAM opraHuama. Hanpumep, Mbl  Moxem
VHKancynmposaTb pasnuyHble nonuaHuoHbl (OHK, MUPHK) nytem ux cBsidbiBaHWS MOMOXUTENbHO-
3apsbkeHHbIMK YacTuuamm LICP, a yxe obpasyemas cTpykTypa 6yaeT uHkancynuposaHa B matpuue MBC.
Mpu 3TOM, NOCTaBKY NEKapCTBEHHbLIX BELIECTB K onpeaeneHHbIM opraHam MOXHO A06UTbCS, Hanpmmep,
nyTem BBeAeHWs B NOpbl Hallero obpaslia MarHUTHbIX YacTuL,.

Cnanp, 16.

BbIBO/IbI

v'VeTaHOBIEHa XOpoIlas COBMECTHMOCTh IHcTenHcepebpsiHoro pactsopa (LICP) ¢
BOJHBIM pacTBOpoM nonmBrHMIOBOrO criupra (IIBC).

v KOMIUIEKCHBIM TIOAXOIOM, 8 MMEHHO METOJaMH BHCKO3UMETpPHH, YD-CIEKTPOCKOIIHUH,
pH-metpun, nuaammueckoro ceeropaccesHus (JCP), MUK-cnekrpockoniu McciegoBaHb
MPOIIECCHl CaMOOPTAaHU3aLlMK B BOTHOM pacTBope L-mucrenna, Hutpara cepedbpa u [1BC
o[ AeHCTBHE cynb(ara HaTpHs.

v'Tlokazano, 4to Makpomonekyabl [IBC B3ammoneiictByer ¢ cynpamorekynamu [[CP
nyTeM 00pa3oBaHMsI BOJOPOAHBIX CBs3ed, NMpH ITOM yBenudyeHue koHueHtpauuu [IBC
BEJIET K POCTY BSI3KOCTH T'MIporened, Gonee BHIPaKEHHBIM THKCOTPOITHBIM CBOMCTBaM,
pocTy  MHTCHCHBHOCTH  OCHOBHBIX  IIMKOB,  OTBEUAalOIMX 3a  oOpa3oBaHuUe
cynpamoiieKyisipubix cTpykryp B LICP, yBenuuenuro 3Hauenuit pH, pocry cpennux
THAPOANHAMHIECKIX Pa3MepOB YaCTHI], MaJCHHIO SIEKTPOIIPOBOJHOCTH CHCTEMEL.

v Usyyenne MOp(OIOrUM  MOIYYEHHBIX TUAPOrEJed  METOAOM  CKaHUPYIOLIECH
ANeKTpoHHOU MUKpockonmud (COM) BBIBIIO 00pa3oBaHUE PETYISIPHON MaKpOIOPUCTOMN
cTpykTypsl. [lpu 3TOM, OBUIO MOKa3aHO, 4TO yBenuuuBas koHHeHTpauuio [IBC, moxHO
peryampoBarh Kak IUIOTHOCTh MPOCTPAaHCTBEHHOM CETKM Telsl, TaKk M IOPUCTOCTb
KOMITO3HIIUH.

v'Jlns camoii Bbicokoi kounentpanuu [IBC B cucteme (2 %) oGHapy:KeHO 00pasoBaHue
CyNepHnopucToi cTpykTypbl. OOCYXIal0TCS BOSMOXKHOCTH HCIOJIB30BAHUS MOTyYEHHBIX
OOBEKTOB B KayecTBE OMOAKTHMBHBIX KOMITO3HLMH Ul WHKAICYIHPOBAHHS DPa3IUIHBIX

BCIICCTB.
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LLIkana oueHnBaHMA BbINONHEHUA UHOAUKATOPOB:

NHAMKaTOp cymnTaeTca BbINONHEHHbIM, €CAuM NGO BO BpPemA TeKylel, aTrectauumu
CTYAEHT Habpan KaK MMHMMYM MOPOroBoe KoauyectBo 6annos 3a Te BuUAbI
aKTMBHOCTU, KOTOpPbIE OTBEYatoT 33 AaHHbIN MHANKATOP.

TeKywasna aTrecrauma 3aver
UHauKaTop
Ne MNopor Makcnmym Mopor Makcumym
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MK-1.2

MK-1.3
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Wkana n Kputepuu BbiCTaB/ieHUA OUEHOK 3a ANCUMNNJINHY:

Lkana 7 Kputepuu BbICTaB/IeHUA OLEeHOK «OT/INYHOY, «Xxopowo»,
«yO0BNETBOPUTENIBHO» U «HEYAOBNETBOPUTENbHO»  OMWUCAHbl B JIOKA/JIbHOM
HOPMATUBHOW  AOKYMEHTauum  TBEpPCKOro  rocyAapCTBEHHOrO  YHMBEpCUTETa
(MonoxeHne o penTUHroBoM cucteme obydyeHus cTyaeHtoB TBlY). MonoxutenbHas
OLLeHKa MOXeT ObiTb BbICTaB/lEHA TOJIbKO B TOM C/lydae, €C/N BbIMOJIHEHbI BCe
WHAWKATOPbI.

V. [MepeyeHb OCHOBHOW U AONO/NHUTENIbHOK y4ebHOI nnuTepaTypbl, Heobxoaumoit ana
0CBOEHMUA AUCLMUN/IUHDI:

1.

a) Ocnosnas r1umepamypa
1. CynpamonekynsapHas xumusa: yueb. Nocobue / O. A. Pegoposa. — M. : PXTY um.
. N. MengeneeBa, 2010. — 204 c. — DNeKTPOHHbIN pecypc. — Pexxum gocTtyna:
https://eknigi.org/estestvennye nauki/136729-supramolekulyarnaya-ximiya.ht
ml

2. CynpamonekynsapHble ream / M. M. Maxomos, C. O. XuxHAK, M. M. OBYNHHUKOB,
M. B. Komapos. — TBepckoh roc. yHuBepcuteT Tsepb, 2011. — 272 c.
https://istina.msu.ru/publications/book/51432016/

0) /lononnumenvnasn 1umepamypa
1. CynpamonekynspHasa xumusa. Mep. c aHrn. B 2-x Tomax. / OxoHaTtaH B. Ctug,
Oxeppu J1. O1B8YA. — M: UKL, «AKagemkHura», 2007 — INeKTPOHHbIN pecypc. —
Pexkxum poctyna: http://bookre.org/reader?file=485877



https://eknigi.org/estestvennye_nauki/136729-supramolekulyarnaya-ximiya.html
https://eknigi.org/estestvennye_nauki/136729-supramolekulyarnaya-ximiya.html
https://istina.msu.ru/publications/book/51432016/
http://bookre.org/reader?file=485877

2. MporpammHoe obecneueHue
a) /InueH3MoHHoe NporpaMmHoe obecrneyeHume:

e Microsoft Office npodpeccmoHanbHbIM natoc 2013
e Microsoft Windows 10 Enterprise

e HyperChem

e Origin8.1

e |SISDraw 2.4 Standalone

6) CBOH60AHO pacnpoCcTpaHAeMoe NpPorpaMmmHoe obecneyeHue

Google Chrome

3. CoBpemeHHble npodeccuoHabHble 6a3bl AaHHbIX U MHGOPMALMOHHDIE CPABOYHbIEe
cuctembl

e I3BC «ZNANIUM.COM» www.znanium.com;
e IBC «YHuBepcuteTcKkana 6ubnaumoreka oHnaiiH» https://biblioclub.ru/;
e IBC «/laHb» http://e.lanbook.com

4. NepeueHb pecypcoB UHPOPMALMOHHO-TESIEKOMMYHUKALLMOHHOM ceTn «UHTepHeT»,
HeobXxo4MMbIX A1 OCBOEHUA AUCLUN/IUHDI:

1.BupTtyanbHaa obpasosatenbHasn cpeaa TelY (http://moodle.tversu.ru)
2.HayuHasn 6ubnuoteka TslY (http://library.tversu.ru)

e http://library.tversu.ru

e http://www.iprbookshop.ru/

e https://biblioclub.ru/

e https://www.nature.com/
https://rd.springer.com/

IIpuMepHBIil NepedeHb BONPOCOB AJIsl MOATOTOBKH K 3a4eTy

1. CpaBaute crkopocTr peakuun OUHKeNbIITEHHA B Boje 1 aneTone? ['ne ona Ooinplue u noyemy?
2. CpaBHHUTE CKOPOCTH peakuuu MeHIIyTKrHA B rekcaHe U xjopodopme? I'ne ona Oonpie 1 moyemy?
3. Uewm oTamvaeTcs CynpaMoJIeKyJsIpHAsS XUMUS OT OOBITHOM?


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/
http://library.tversu.ru/
http://www.iprbookshop.ru/
https://biblioclub.ru/
https://www.nature.com/
https://rd.springer.com/
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[IpuBeaure npuMep CynpaMoeKysIpHbIX CUCTEM B OMOXUMUHM YeJI0oBeKa?

C mnoMoILIpI0 Kakoro CHEKTPOCKONMYECKOIO METOJa MOXKHO BBISIBUTH M OIPENEIUTH JHEPTUI0
BOJIOPOJTHOM CBSI3HM B KAaKOW-JIMOO CYIIPaMOJICKYIISIPHOU cucTtemMe?

[Touemy cTpykTypa JbJa BEICOKOTO AAaBJICHUSI HAMHOTO IPOYHEE, YEM CTPYKTYpa OOBIYHOTO Jbaa?
[IpuBeaute npumMep moTUMOPHHBIX MoIUHUKAIUA 111 MoeKynbl JJHK?

B kakom Buze CylecTBYIOT aMUHOKHCIOTHI B THAPOGOOHBIX MaTpULIaX U B BOAHBIX Cpelax v oyemy?
UTto Takoe CUCTEMBI «TOCTh-XO35IMH», IPUBEAUTE TIPUMEPHI?

. Kak MoxHO Ppa3aciinTb HOHBI HATPHA OT HOHOB KaJIUA UCIIOJIB3YA CYIIPaAMOJICKYIAPHYIO XHAMHIO?
. ITo KaKOMYy HNPUHIOUITY YKIAABIBAIOTCA MOJIEKYJIbI, B KOTOPBIX OCHOBHBIM BUIOM B3aMMOICHCTBHI

cinyxat Bau-aep-BaanbcoBsl B3auMoaeiicTBus?

Kako#i ocHOBHOI BUJ B3aUMOJEUCTBUI BOZHUKAET B CYNPAMOJIEKYJIIPHBIX CHCTEMAX, TOCTPOCHHBIX U3
OCH30JIbHBIX KOJIel?

Uro Takoe KoorepaTuBHbIE B3anMoaeicTBrsA? OOBICHUTE HAa IpUMepe CTPYKTypsI Monekysl JJHK?
Uro Takoe Tak Ha3pIBaeMasi «CEPHHOBAS MOJTHU?

Hapucyiite nonumopdnsie Mmoaudukanun napaneramona? B kakoi U3 HUX MOXKHO JIETKO CHPECCOBAThH
MTOPOIIIOK TapareTaMosna B TabIeTKy u nodemy?

[Mouemy kommteke Cu®* ¢ BOI0M MeHee MPOYHBIH, YeM ¢ aMMHAKOM?

[Toyemy pacTBOPHUMOCTH CIIOXHBIX CYNPaMOJIEKYJSPHBIX CHCTEM B CMECSX PacTBOPHUTEJICH OOBIYHO
BBILIE, YEM B KAKOM-TO OJJHOM M3 HUX?

VY Bac ecTb CynpamoJjeKyJsipHas CUCTeMa — MHTEPIONUIICKTPOIUTHBINA KOMIIEKC MOJHAKPUIAMHJIA C
monekynoi JJTHK. Ha kakoMm cBoiicTBe ocHoBaHa noctaBka JJIHK B pakoBbI€ KIETKH KUBOT'O OpraHu3Ma B
clly4yae JaHHOTO KOMILIEKca, ecid M3BecTHO, uTo pH 310poBbIX KieTok — 7,15, a B pakoBBIX cpena
3aKucieHa?

[To xakoMy IPUHINITY aKKyMYJIHUPYETCS CBETOBAas SHEPTH B Iporecce GporocuHTe3a?

B uem 3akimouarorcs npeumyiiecTBa Tak HasbiBaeMbix COKPUCTAJIJIOB B cpaBHeHHMH ¢ OOBIYHBIMU
KpUCTAJUIAMU?

Kakyio xumMmuiecKkyro nOpupoly JOJKHBI HMETh X034€Ba, €CJIU FOCTEM SIBIISIETCSI MOYEBUHA?

Uro Takoe rens? [IpuBeanTte nmpuMepsl reei IpUpoIHOTO U CHHTETHYECKOTO IPOUCXOXKACHNS?
[lepeuncnure 00IaCTH UCIIONB30BAHUS Teliel B MEIUIIMHE W TPOMBIIIUIEHHOCTH?

Hapucyiite 3aBucUMOCTb cTerieHH HaOyXaHHs OT BPEMEHHU JJIsi OTPAaHUYEHHOTO M HEOrPaHHMYCHHOTO
HaOyxaHus?

OO0bsacHuTe npuHIwI AeiicTBus [IABoB Ha mpuMepe WX HCITOJIb30BaHUS B KAYETCBE MOIOIIUX CPEJCTB?
B 4yeM HeocTaToOK HEANACTUYHOTO Telisl C TOYKH 3pEHHST MOP(OIOTHH?

I'ens arap-arapa siBisieTcss 0OPaTUMBIM WITH HEOOPATUMBIM TEIIEM U ITOYeMy?

Uro Takoe XUMUYECKUH U PU3MUYECKHIA TeIH, TPUBEIUTE TIPUMEPHI ?

[louemy noGamnenue IIAB k pacTBOpamM BBICOKOMOJIEKYISPHBIX COEIWHEHHH IOHMXKAeT IpoIiecc
reneoOpa3oBaHUs MOCIIETHUX ?

Uto Takoe TUKCOTPOIHs?

BszkocTh Kakoi cucteMbl OyJeT BhIlle: To0YIsIpHble i (GUOPHILUIAPHBIE OETKM B BOAHOM PacTBOpE U
nouemy?

I'ie MOKeT NCTONTBb30BaThCS POIIECC TUKCOTPOIIMU B TPOMBITIIICHHOCTH H OBITY?

[Ipn kakom 3HaueHmn pH pasmepbl arperaroB OMONMOJMMEPOB HWMEIOT HAaWOOJNBIIYIO BEJIMYHMHY H
nouemy?

[Touemy 5 % pacTBOp MOJUBUHUIIOBOIO CIIUPTA B BOJIE HE JKEIUPYETCS TP KOMHATHOW TeMIIepaType, a
IIpH TEMIEpaTypax HUKE HYJIS MPAKTUIECKH MTHOBEHHO?

Ha xakom cBOHCTBE reist OCHOBAHO pa3ziefieHHe BEIIeCTB MpH Juainze?

Kak MOXHO CKOHCTpYHpPOBAaTh U3 res arap-arapa 6atapeiky?

N3 yero npomnsBoasaT mapmenaz? CyTs 00pa3oBaHus Teisl B JaHHOM citydae?

[Touemy MONMANEKTPOIUTHBIE TEIX 00JIAAAI0T CBEPXIIOTTIOICHUEM BOBI?

Uro takoe kosnarc rensi? Kakue ¢pakTopsl ero BEI3BIBAIOT?

Ha gyem ocHOBaHa mocTaBKa JEKapCTB € MCIIOJIB30BAHUEM Ieliel B KauecTBEe HOCUTENeH?

B uem MexaHU3M IEHCTBUS THAPOTENS, OCTAHABIUBAIOLIETO KPOBH?

Uto pmobGaBmstor B ruaporens HEMA  (THOpoKCHMATHIIMETaKpwiaaT) IS YBEIIMUCHUS
KHCIIOPOJOTIPONTYCKAEMOCTH?
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Kakwue renu ucnonb3yrot st 2GGeKTHBHOM J00bYM He)TH U B UeM MEXaHU3M HX JIeHCTBUS?

[ToueMy cBEpXBBICOKOMOJICKYJISIPHBIN TIOJTMITUIICH TIepepadaThIBAIOT METOIOM T'elib-(OPMOBaHMUS?

B uem npenmyIiecTBO BOJIOKOH, MTOTYYEHHBIX U3 CBEPXBBICOKOMOJIEKYJIISIPHOTO TTOIAITHIICHA?

Kakum mokasarensiM JIOJKEH COOTBETCTBOBAaThH MaTepual B YCIOBUSX pabOT Ha aainbHEM ceBepe?
[IpuBenuTe mpumep Takoro Matepuania?

[loueMy CcBepXBBHICOKOMONEKYIAPHBIA TONMATHICH HENb3d TMONYyYUTh C TIOMOINBI0 OOBIYHON
PaAMKAILHON MOJIMMEpU3aIAn?

Uro Ttakoe munemta? Hapucyiite cxeMy o0pa3oBaHHsS MUIEIUISIPHON CTPYKTYpHI Ha PUMEPE BOJHOTO
pacTBOpa monenwicynbdara HATPHU?

Uro Takoe ¢pakrtan? Hapucyiite cxemy oOpa3oBaHus (paKTaILHOTO KIACTepa MPU IKESIUPOBAHUHU
CHUCTEMBI INCTEHH-HATpPAT cepedpa?

Uro Takoe siBJIcHHE TUKCOTponuu? Kakue cucreMbl 001a1al0T JaHHBIM SIBJIICHUEM?

OO0BscHUTE aHTHOAKTepHATHHBINH A (PEeKT HOHOB cepedpa (MeXaHNU3M IeHCcTBUS)?

Jaiite npeamonoxxenue: mouyeMy Trejlb Ha OCHOBE IIMCTENHA W HUTparTa cepedpa MoxkeT ob0ianats Oojee
BBIP2YKCHHBIMU aHTUCEITUICCKUMHU U aHTUOAKTEPUAILHBIMH CBOMCTBAMH, YEM ITPOCTO PACTBOP HUTpATa
cepebpa?

IIpuBeauTe MONHBIA MOCTAAUNHBIM MEXAHU3M IMPOLIECCOB, MPOUCXOASIIMX HPU CMEUIEHWH BOJHBIX
PacTBOPOB LIMCTEHHA U HAaTpaTa cepedpa ONpeIeICHHBIX KOHIICHTPAIUNA U COOTHOIICHUI ?

[ToueMy nucTENH CITOCOOEH KETUPOBATHCS B CHCTEME INCTEHH-HUTPAT cepedpa, a METHOHUH HET?
Kakum OKCIICPUMEHTAJIBHBIM METOJAO0M MOXXHO OLICHUTH ITPOYHOCTH HpOCTpaHCTBeHHOﬁ rellb-CETKU?
Kakyro ma(popmarnmio maer meton MK-crnekTpockomuu mpu M3ydeHHH Ipoliecca reixeoOpa3oBaHUs B
CUCTEME ITUCTCUH-HUTpAT cepedpa?

Kakyro wuH(poOpManuio [JaeT MeTOJ JUHAMHYECKOTO CBETOPACCESHHUS IPU HW3YyYCHUH Tpoliecca
reneoOpa3oBaHus B CUCTEME IIUCTEHH-HUTPAT cepebpa?

Kakum MeTojoM MOXHO HampsMylo JIOKa3aTh 00pa3oBaHHE (PPAKTAIbHBIX CTPYKTYp IIpH
reneoOpa3oBannn?

U3zBecTHO, 9TO L-1TMCTENH MOXET 00pa30BEIBATh T IPY CMEIIICHHH C HUTPATOM cepedpa, a D-ninctenH
HET, C YeM 3TO MOXKET OBITH CBSI3aHO?

Kakyro wmHpOpMammuiO MOXHO MONYYHTh MeTOIOM Y D-CIeKTpOCKONMHH TpU HW3YYEeHWH IIpolecca
resieoOpa3oBaHus B CUCTEME IIUCTEUH-HUTPAT cepedpa?

Kakue B3amMopmeicTBHS MOTYT BO3HHKATH TPU B3aUMOJIEHCTBHH IMCTEHH-CEPEOPSHOTO PacTBOpa C
BOJIHBIM PaCTBOPOM TMOJIUITUIICHTITHKOJIS?

[Mouemy cmerieHue MOTMAKPUIOBON KHCIOTHI M IIMCTEUH-CEPEOPSHOTO PacTBOpa BEJIET K BBITIAJICHHUIO
ocaaka?

KakoB MexaHu3M rejieo0pa3oBaHus MMPU BBEJCHUM B CUCTEMY LIUCTEHUH-HUTPAT cepedpa 3JICKTPOIIUTOB,
Hanpumep cylibdaTa WiIn XJI0puaa HATpHsi?

C mOMOIIIBI0 KaKOT0 METO0/1a MOKHO YCTAHOBUTH Y4acTHe CyNb(haT aHHOHA B IPOIIECCE Telie00pa30oBaHuUs
B CHCTEME [IUCTEUH-HUTPAT cepedpa?

C uem MOXeT OBITh CBsi3aHA NPUYMHA OOpA30BaHMs Telsi B CHCTEME IUCTEHH-HUTpAT cepedpa Mpu
BBCICHUU XJIOPUI aHUOHA, B TO BPEMs KaK IIpHU BBEACHUN NOAN/] aHWOHA I'€JIb HE 06pa3yeTCﬂ?

C uem MOXeT OBITH CBsi3aH (akT OoJiee JONTOro BPEeMEHH JKHU3HHU Telieil B CUCTEME IMCTEHH-HUTPAT
cepeOpa npu BBEJICHUH CyJb(aT aHHOHA 10 CPABHEHUIO C XJIOPHU aHUOHOM?

[ToueMy mpu BBEJACHHHM B BOJHYIO CHCTEMY ILIMCTECHMH-HUTpPAT cepeOpa-cyib(aT HaTpHs, Hanpumep
JTUMETHIICYTH(POKCH A YXY/IIIAeT IPOIiecc Tejaeo0pa3oBaHus?

Kakwue renu ucnonb3yrot 1iist 3¢ ¢GeKTUBHOM J00BIYM He()TH U B YeM MEXaHHU3M UX JICHCTBUS?

[ToueMy cBepXBBICOKOMOJIEKYISIPHBIN TOIMITHUIICH NIepepadaThIBaIOT METOJOM Telb-(pOpMOBaHUA?

B uem npenmyIiecTBO BOJIOKOH, MOTYYEHHBIX U3 CBEPXBBICOKOMOJIEKYJIISIPHOTO TTOJIUATHIICHA?

Kakum mokasaressiM JIOJDKEH COOTBETCTBOBAaThH MaTepHall B YCJIOBHIX pPabOT Ha aajibHeM ceBepe?
[IpuBenuTe mpumep Takoro Matepuana?

[loueMy CBEpPXBBICOKOMOJICKYJIAPHBIA TONHATHICH HENb3d TMONYyYUTh C TIOMOINBI0 OOBIYHOM
PaAMKaIbHON MOJIMMEpHU3aun?

Kakumu cnocob0aMu MOXKHO YIYYIIHTh PEOJOTHYECCKHE XapaKTePUCTHKH TUAPOTEICH Ha OCHOBE
IINCTEWHA U HUTpaTa cepedpa?

Kakwue npornieccs! MoryT npoTekaTh npu Beenenuu JJHK B cucremy nucrenH-HuTpat cepedpa?



75. UTo MOYKHO OKMIATh IIPH 3aMEHE ITMCTENHA Ha MIUCTHH B TIPOIIECCe TelIe00pa30BaHmsl JaHHON CHCTEMBI?

VIl. MartepmuanbHo-TexHMYeckaa 6asa, HeobxoaMmaa pAna  oOCyLW,eCTBAEHUA
obpasoBaTtenbHOro npouecca no gUCUUNIUHe:

B xoae u3yyeHMA AMCUMNAMHBI Ucnonb3yeTca npubopHaa 6a3a gna npoBeaeHUA
Hay4YHbIX WUCCNeA0BaHUN (OUBUKO-XMMUYECKUMW METOAAMM aHanM3a, KOTOpPbIM
pacnonaratoT nabopatopumn Kadeapbl GU3NYECKON XUMUN XUMUKO-TEXHOOTMYECKOTO
¢dakynbTeTa.

® KOMMbHOTEPDI
® CTOJbI

® CTy/bA

® [0CKa yyebHasn
® [pOEeKTop

VIil. CeepgeHunsa 06 o6HoBNEHMM pabouen NporpaMmmbl AUCLUNAUHDI

Nen.n. O6HOB/IEHHbIN OnucaHue BHEeCEeHHbIX PeKBU3UTbI JOKYMEHTA,
pasgen paboyei N3MEHEHUN yTBEPAMBLLETO
nporpammebl N3MeHeHus
AVNCLUUNANHBI




