Hokywert nonnncar i MITHGEFERCTTBO HAYKH U BBICIIIET'O OBPA3BOBAHUSA
Mrpopmauns o Bagensuie: POCCHUHCKOMH ®EJIEPAIINU

®WO: CmupHoB Cepreit Hukonaesny
[lomxHoCTb: BpUO pe % %

lara nognmcanys: 1 QFZEZQEO%(P «TBEPCKOU I'OCYAAPCTBEHHbBIM YHUBEPCUTET»
YHUKanbHbI MPOrpaMMHbIA KIKOY:
69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

VYT1Bepxaaro:

PyxoBogutens OOII
®eodanosa MLA.
24 ampens 2024 .

Pabouas nmporpamMmma JTUCIUIIIAHBI

BBeeHue B MEIUIMHCKYIO M CYIIPAMOJIEKYJISIPHY IO
XUMHUIO

3akperuieHa 3a DuU3nYecKo XUMHUU
Kadeapoii:

Hamnpasnenue 04.03.01 Xumusi
MOATOTOBKHU:

HamnpaBneHHOCTP JKcnepTHAsi M MeIUIUHCKAS] XUMUS
(mpoduns):

Ksamudbukanus: Bbakajaasp

®opma oOyueHHs: OUHAas

CemMmecTp: 6

[Iporpammy coctaBui(H):

KAaHO. XuM. HayK, ooy., Buwneseyxuu /[mumpuii Bukmoposuy

Teeps, 2024



1. HEJIM U 3AJIAYU JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

CopneprxaHue JUCUUIUIMHBI HAPABJIEHO HA (JOPMHUPOBAHUE €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS CTYJIEHTOB, OCBOCHHE HAYUYHOTO CTHJISI MBIIIICHHSI, TTTyOOKOTO M MPAaBUIBLHOTO
NOHMMAHHUS [IPUHILIUIIOB IOCTPOEHUS CYIIPaMOJIEKYJIIPHBIX aHCaMOJIeH.

3agaun:

B pe3ynbrare u3ydeHus JaHHOTO Kypca CTYJIeHT JOJDKEH U3y4uTh HanboJiee
pacrpoCTpaHEHHbIE IPUMEPHI CYIPaMOJIEKYJISIPHBIX aHcaMOJIeil, 0COOEHHO CYIPaMOJIEKYJIAPHBIX
reneil. CTy1eHTbI 1OJKHBI TOJIyYUTh NIPe/ICTaBlIeHue 00 OCHOBHBIX BUAX B3aUMOACHCTBU,
BO3HHUKAIOIINX B CYIIPAMOJIEKYJISIPHBIX 00BEKTaxX, METOJaX UX U3YyUCHHSI, BO3SMOXKHOCTSIX
NPAaKTUYECKOT0 HCIONIb30BaHMst. O3HAKOMIICHHE C HOBOW HEOOBIYHOM TUIPOTeNIeBON CHCTEMON Ha
OCHOBE aMHHOKHCIIOTHI L-1iucTenna u HuTpaTa cepedpa, 0COOCHHOCTAMU ee 00pa3oBaHus,
BO3MOXKHOCTSIMU IPAKTUYECKOTO IPUMEHEHM S, B3TJIA0M Ha JajJbHENIINE IEPCIIEKTUBBI Pa3BUTHS
JJAHHOM CUCTEMBI.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B
TpeGoBanus K MpeABAPUTEIbHOI MOAT0OTOBKE 00y4aK0IIerocs:

Heoprannueckas xumus
Crtpoenue BeliecTBa
®usuka

AHanuTuyeckas XUMHUs
Opranuueckasi XuMus
Koopaunanuonnas xumus

Jucuuniannabl (MOAYJIM) U PAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM U CIUIINHbI
(MoayJis) He00X0AMMO KaK NMpealIecTBYIOIIee:

Hay‘{HO'I/ICCJIe,I[OBaTeJILCKaﬂ pa60Ta
KpI/ICTaHHOXI/IMI/IH
PaCTBopH MMOJIMMEPOB U IMOJIUDJICKTPOJIUTHI

Komnonnnasa xumms
3. OBBEM JUCHHUIIVINHBI

O61asi TPYA0EMKOCTh 33ET
YacoB 110 yueOHOMY TUIaHY 108
B TOM 4HCJIe:

aAyJMTOPHBIC 3aHSTUS 54
CaMOCTOsTEIIbHAs padoTa 44

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[TK-1.1: IlnaaupyeT oTaeIbHBIE CTaIUN UCCIEAOBaHUS TPH HAIMYuu obmiero miana HUP
VYposens |  IlpencraBienus, nexaiire B OCHOBE CyIPaMOJIEKyIIPHOM XUMHUH.

VYpoeens 1  ChopmynupoBaTh MOAEITBHOE IPEACTABICHHUE CYITPAMOJICKYIIPHOTO
00beKTa; U3NaraTh MpeJicTaBlIieHne 00 OCHOBHBIX BHIaX B3aUMOJICUCTBUH,
BO3HUKAKOIINUX B cynpaMoneKmepHLIx O6’I)eKT aX, METoaax ux I/I3ylleHI/I$[,
BO3MOXHOCTSIX HpaKTquCKOFO HUCITIOJIB30BAaHUS.

VYpoeenb |  MeronaMu U OCHOBHBIMM ITPOTPAMMHBIMH CPEACTBAMM ISl U3yUEHUS
CYIIPaMOJIEKYJIIPHBIX 00BEKTOB.



[TK-1.2: Beibupaet TeXHUYECKHE CPEICTBA M METOIbI HCTIBITAHUN (M3 HA0Opa UMEIOIIIHXCS)
JUIsL peuieHus mocTaBiaeHHbIX 3aaad HAP

VYpoBeHb |  PU3HKO-XMMHUYECKHUE IPUHLIUIIBI COBPEMEHHOM amnapaTypsl JUIsl U3yUEHUs
CyINpaMoJIEKYJIIPHBIX aHCaMOJIe; alrOpUTMbI IOCTPOEHUS
CYIIPaMOJIEKYJIIPHBIX aHCAMOJIEH.

VYposenb 1 [IpoBectu mpoBepKy pabOTOCIOCOOHOCTH UCTIOIB3YEMBIX TIPUOOPOB B UX
COOTBETCTBUSI METPOJIOTHYECKUM TPEOOBAHHSIM.

VYposenb |  CB0OOAHON 3KCIUTyaTalUel JIEKTPOHHO-BBIUMCIUTEIbHBIX KOMIJIEKCOB
JUISL pEILICHHS 33/1a4 CYIPaMOJIEKYIIIPHON XUMUH.

T1IK-1.3: 'oTOBUT OOBEKTHI UCCIIELOBAHU

VYpoBerb 1  TexHUKy 6€30MaCHOCTH MPH padOTE C PA3INYHBIMA XUMUYECKIMHU
COCMHEHUSIMH.

VYposens |  Mcrnonb30BaTh 3HAaHUSI HEOPTAaHUYECKOM, AaHATTMTUYECKON U OPTaHMYECKOM
XUMUU TIPU TIPUTOTOBJICHUH PA3JIMYHBIX PACTBOPOB.

VYpoens |  HaBbikamMu HEOpraHWYECKOW, aHATUTHUYECKOM U OPTaHUYECKONU XUMUH.

ITIK-2.1: ITpoBOAUT NEPBUYHBIN MOMCK HH(POPMAIIMH 10 33IaHHON TeMaTUKe (B T.4., C
MCIOJIb30BaHNEM NATEHTHBIX 0a3 JaHHBIX)

VYpoenb |  OCHOBBI TATEHTHOTO MTOMCKA U €r0 OCOOEHHOCTH.

VYposenb 1 [IpoBOIUTH MATEHTHBIN MOUCK, AHATTU3UPOBATH MOTYUYEHHYIO HHPOPMAIIHIO.

VYpoBerb |  HaBblkaMu MaTeHTHOTO MOMCKA C YYETOM €0 0COOCHHOCTEH, aHaIn3a

NOJTy4eHHOUW NH(pOpMAIUH.
[1K-2.2: Ananuzupyet u 000011aeT pe3ynbTaThl MATEHTHOTO MOMCKA M0 TEMATHKE MPOEKTA B
BBIOpPAHHOW 00JIACTH XUMUH (XMMHYECKON TEXHOJIOTHH )

VYpoBenb 1  OcoOEHHOCTH MAaTEHTHOTO MOMCKA M0 TEMATUKE BHIOPAHHOTO HAYYHOI'O
UCCIIEIOBaHHS.

VYpoBenb 1 IIpoBOIUTH MAaTEHTHBINH NOUCK MO TEMATUKE BBIOPAHHOT'O HAYYHOTO
UCCIIEIOBaHMS C YIETOM €r0 0COOEHHOCTEH.

VYpoens I  OcHOBamu MPOBEICHUS TATEHTHOTO MMOMCKA 110 TEMATUKE BHIOPAHHOTO
HAYYHOTO MCCIIEJIOBAHUS C YUETOM €r0 OCOOCHHOCTEH.

5. BUJAbl KOHTPOJIA

Bunbl KOHTpOISL B ceMecTpax:

3a4eThl | 6

6. A3BIK IIPEIIOJJABAHUA

S3BIK NIpenofaBaHus: PyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCHUILIMHBI (MOLY.JIS)

Kon HanmeHnoBanue pa3iesios u Bun Cemectp | HacoB | Hcrou- | [Ipumeuan-
3aHAT. TEeM 3anaTtua | / Kypce HUKH ue

Pa3gen 1. Beenenune

1.1 |IIpeamer kypca. Jlex 6 1

Paspen 2. OcCHOBHBIE TOHATHS

2.1 | OcHoBHbIe noHATHSI. OCHOBHEBIE Jlex 6 1
HATPaBIICHUS U IPUMEPHI
CYNPaMOJIEKYJISIPHON XHMHH.




2.2

IIpuroroBnenue pactsopoB [IAB

JIa0

2.3

Cp

Paznen 3. Ilpenmer
CynpaMoOJIEKYISIPHON XUMUH.
Hctopus cTaHOBIIEHUS KaKk
CaMOCTOATEIILHON HAYKH.
[Tpumepsl CynipamMoIeKyJISIpHBIX
ancamb6ueii. [lpumeps! BnusHus
pa3INYHBIX (PAaKTOPOB HA
CTPYKTYpPY U CBOMCTBA

CYMPaMOJIEKYJIIPHBIX aHCAMOJICH.

3.1

[IpenMet cynmpamosieKyIsipHON
xumun. cTopus ctaHOBIIEHUS
KaK CaMOCTOSI-TeTTbHOM HAYKH.
[TpumepsI CyripaMONIeKyISIPHBIX
ancamb6neil. [Ipumeps! Baus-HUS
pa3INYHbIX (PAKTOPOB HA
CTPYKTYpY U CBOMCTBA
CYNPaMOJIEKYJISIPHBIX
aH-caMmOJei.

Jlek

3.2

N3yuenue pactsopos [IAB
pa3IMYHBIMU
MHCTPYMEHTAJIbHBIMUA METO/IaMU
aHajamn3a

JIa0

3.3

Pasgen 4. OcHOBHEBIE BUILI
MEKMOJIEKYJISIPHBIX
B3auMoaeucTBUI. MeToabl
V3y4EHUS HEBAJICHTHBIX
B3auMoeiicTBuil. KonkpeTHbie
MpUMEPBI HAYYHBIX
HCCIIEN0BaHUI B 001aCTH
CyIpaMoJIEKYJIAP-HOM XUMUH 32
MOCJIeHUE T'OJIbI.

4.1

. OCHOBHBIE BUIbI
MEXMOJIEKYJIIPHBIX
B3anMoAeHcTBHI. MeTo b
W3y4eHUsT HEBAJICHTHBIX
B3auMoieiicTBUil. KOHKpeTHbIE
MpUMEPHI HAYYHBIX
HCCIIEIOBA-HUM B 001acTH
CynpaMoOJIEKYJISIPHON XUMUU 32
MOCJIEIHUE TOHbI.

Jlex

4.2

[IpuroToBneHue U UCCIEAOBaHUE
pactBopoB JIHK paznuunsiMu
I/IHCTPYMGHTEU'H)HBIMI/I METOJaMHN
aHaan3a

JIa0

4.3

Pasznen 5. [Torsarue remneit u ux
KJaccuukanms.




5.1

ITousgaTtue remnei u ux
KJaccuuKanus.

Jlek

5.2

ITpuroroBnenue pactsopos [IBC

JIa6

5.3

Paznen 6. CynpamornekymnsipHbie
TeJIH.

6.1

CynpamonexkysipHble TeH.

Jlek

6.2

N3ydenue reneit u Kpuoresneu
[1BC paznuuabiMu
WHCTPYMEHTAJIbHBIMU METOIaMU
aHaJIM3a

JIa0

6.3

Paznen 7. OTkphiTHE
CYIIPaMOJICKYJISIPHBIX TeJiel Ha
ocHOBe L-1iucTeriHa U HUTparTa
cepedpa.

7.1

OTKpBITHE CYTPAMOJIEKYJISIPHBIX
rejer Ha ocHoBe L-miucrenna u
HUTpaTa cepe-0pa.

Jlek

7.2

[TpuroroBneHne pacTBOPOB
L-nucrenHa u HUTpaTa cepedpa

JIa0

7.3

Paznen 8. OcoGenHoCTH Mporiecca
CaMOOpraHU3alliy B CUCTEME
L-uucrenn-HuTpat cepedpa.

8.1

OcobenHoctu mporecca
CaMOOpTaHU3aIUH B CUCTEME
L-tiuctenn-uuTpat cepedpa.

Jlex

8.2

Uccnenosanue 3051
L-tmcrens/Hutpar cepedpa c
OMOIIBI0 Y D-CIIEKTPOCKONNUU

BIET

8.3

Paznen 9. Biustaue 21eKTpoIuTOB
Ha MpOIecc reaeo0pa3oBaHus B
cucrteme L-iucrenH-HUTpaAT
cepebpa.

9.1

BriusiHuE 31€KTPOIUTOB Ha
npoliecc reaeo0pa3oBaHus B
cucreme L-iucrenH-HuTpar
cepebpa.

Jlex

9.2

N3yuenue npouecca
refneo0pa3oBaHMs B CUCTEME
L-uucrenn/HuTpat cepedpa rnpu
BBEJICHUU Pa3IMYHBIX
HU3KOMOJIEKYJISIPHBIX COJIEH C
MOMOIIBIO0 BUCKO3UMETPUH

BIET




9.3

Paznen 10. Biusiaue
PacTBOPHUTEIIEH HA TPOLIECC
resieo0pa3oBaHUs B CUCTEME
L-mmcrenH-HuUTpAaT cepedpa.

10.1

Biistnue pactopurenei Ha
npoliecc rejicoopa3oBaHus B
cucreme L-uucrenH-HUTpaT
cepedpa.

Jlex

10.2

I/I3yquHe BJIMAHUA IMOJIIPHOCTU
pacTBoOpuUTEINei Ha pa3Mep YacTHUI]
B cucreMe L-iiucrenn/aurpar
cepebpa ¢ OMOIIbIO
JTUHAMHYECKOTO pACCEsTHUS CBETa

JIab

10.3

Pasznen 11. BosmoxxHOCTH
MPaKTUYECKOTO UCITOJIH30BAHUS
CYNPaMOJIEKYJISIPHBIX
TUJIpOTEIIEH.

111

Bo3MOXHOCTH TPAKTUYECKOTO
HCITOJIb30BaHUS
CyNpPaMOJIEKYISPHBIX
TUJIpOTEIIEH.

Jlex

11.2

N3mepeHune a3era-noTeHnyana,
KaK B&XHOT'O TIOKa3aTeJs
CTaOMIIBHOCTU U aKTUBHOCTHU
J1r000T0 JIEeKapCTBEHHOTO
npernapara, 4acTHIl B CUCTEME
L-uucrens/Hurpar cepebpa

JIa0

11.3

Pasgen 12. Ouenka
COBPEMEHHOTO COCTOSIHUS
CyIIPaMOJIEKYIAPHBIX
HOJ'II/I3J'ICKTp OJIUTHBIX
KOMIIJIEKCOB.

121

OneHka COBpEMEHHOTO
COCTOSIHUS CYTIPaMOJIEKYJISIPHBIX
HOJIMAIEKTPOIUTHBIX
KOMIIJICKCOB.

Jlex

12.2

N3ydeHne cynpaMoneKkyIspHbIX
KOMIUIEKCOB Ha OCHOBE 307151
L-uucrenna u HuTparta cepebpa ¢
JIHK

BIET

12.3

Cp

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

O6pazoBarenbHble TEXHOJIOTUU puBeieHbl B [Ipunoxenun 1.

Cnucoxk 00pa3oBaTe/IbHbIX TEXHOJIOTHIA




Nudopmanmonnsie (u@poBhie) TEXHOIOTHH

Merton case-study

8. OHEHOYHBIE MATEPHAJIbI JI51 IPOBEEHUA TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OueHo4ynbie MaTepuaJbl JJIs1 IPOBEACHHUA TeKYLeld aTTecTalul
@DoHJ| OLICHOYHBIX CPEACTB npuBeeH B [Ipunoxenun 1.
8.2. OueHo4yHble MaTepuAaJIbI 1JIsl IPOBEACHUS IIPOMEKYTOYHOM aTTecTaluu
[Tpunoxenue 1.
8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO
[Tpunoxenue 1.
9. YYEBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUITTIMHBI (MO Y JIA)

9.1. PexomeHnayemas Jureparypa

9.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"

Ol

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=luwo809i0s793900622:

9.3.1 IlepeyeHb NPOrpaMMHOro odecneYeHus

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

Muoro¢yukunonansHbiit pegakrop ONLYOFFICE

Foxit Reader

o oW -

3.2 CoBpeMeHHbIe TPO(ecCHOHATBHBIC 0a3bI JaHHBIX H HH(OPMALIMOHHBIE CIIPABOYHbIEC

CHCTEMBI

Penosurapuii Tel'Y

Hayunas snextponnas 6ubnuoreka eLIBRARY.RU (noanucka Ha sxypHasb)

ObC TeI'Y

9bC BOOK.1u

9B5C «(IOPAUT»

ObC «ZNANIUM.COM»

~N| o o1 B Wl N

9BC «Jlaaby»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO Y JIS)

AyauT- ObopynoBanue




3-408 KOMIUIEKT Y4eOHOU MeOesH, MEPeHOCHON HOYTOYK, IPOEKTOPHI, aOCOPOITHOMETD,
TeneOHBI, apeoMeTp, OapoOMETp aHEPOU I, APeih, KOJOHKH, MEIIaJIka MarHUTHAsI,

11. METOAWYECKHUE MATEPHAJIBI JJISI OBYUAIOIIAXCS ITO OCBOEHHMIO
TACIATITAHBI

Metoauueckue Matepualibl U yKazaHus npusesieHsl B [Ipunoxenun 1.

MpunoxxeHue 1

8. METOAUYECKHUE MATEPHUAJIBI VIS OBYYAIOLIINXCSA
1O OCBOEHUMIO INUCHUITJIMHBI

O6pasoBaTte/ibHble TEXHONOrUn

YyebHasn nporpamma — Bua 3aHaTUA O6pasoBaTe/ibHble TEXHOI0TMM
HauMeHOoBaHUWe pPa3aenos U Tem (8
cmpo2om coomesemcmeuu ¢
pasdenom Il PrA)

1. BeegeHue. e  TpaJUIUOHHEIE
e jeKkumn (bpoHTaNMBHAS JIEKIHS,
pellIeHne yrpaxHeHU),
e HHQOpPMAIMOHHBIE
(moka3 mpe3eHTaruif)

2. OCHOBHble NOHATUA. ® TpaauLMOHHBIE
(pponTanBHASA NEKIMS,

® JIeKUnA pelIeHne yIIpa>KHEHNH),
* p:mae::;s:;,aq / e HH(POPMAIMOHHBIE
. leZBepKa OMALIHIX (moka3 mpe3eHTanuil)

— ® TEXHOJOTUS MOJAYJIBHOIO U
0JI0YHO-MOAYJIHHOTO
o0y4yeHHs

3. MpeameT cynpamoneKkyapHoM
Xumumn. icTopua cTaHOBEHNA Kak ¢ TpaAulNOHHBIC
CaMOCTOATEBHOI HayKi. . nexums f,‘Eﬁ;i;?;ﬁ;’;;iiiﬁ%
MpuMmepbl CynpamoiekyNsapHbIX * Ppelenye safa4 u e uHdOpMAIHOHHBIE
aHcambnen. Mpumepbl BAUAHMA ynpaxxkHeHun N

(TIoKa3 mpe3eHTaIHi)
pa3/iMuHbIX GpaKTOPOB Ha . QEZ:EE;a [OMaLLHUX e TCXHONOTWA MOAYTBHOLO 1

CTPYKTYpy 4 cBOMCTBA 6JI0YHO-MOJLYJILHOTO

CYyNnpamMoIeKyNAPHbIX aHCambei. 00yJeHus




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,
perieHue yrpaxxHeHU),
e uHQpOPMAIMOHHBIC
(Toka3 mpe3eHTaluii)
® TEXHOJIOTHS MOAYJIBLHOTO U
OJI0YHO-MOYJIBHOTO
o0yueHHs

5. MoHATME renen u ux
Knaccudukayms.

neKkums

pelleHune 33434 u
ynpaxKHeHuM
npoBepKa AOMaLLHUX
33JaHui

® TPaTUIMOHHBIE
(bpoHTanBHAS JEKIHS,
pellIeHne yIpaXHEHNUH),
e uH(pOpPMAIMOHHbIE
(TIOKa3 Mpe3eHTAaIHi )
®  TEXHOJIOTHSI MOJIYJIBHOTO
0JI0YHO-MOAYJIBHOTO
00y4deHus

6. CynpamonekynapHole reau.

nekumsa

pelleHune 33434 u
ynpaxKHeHuM
NpoBepKa AOMALLHUX
3a4aHumn

® TPaTUIOHHBIE
(bpoHTaNmBHAS JIEKIHS,
pellIeHre yrpaXHEHNH),
e HHQOPMAIMOHHBIE
(TIOKa3 Mpe3eHTAaIIH )
® TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYJIBHOI'O
0o0y4deHus

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,
pelleHre yrnpaxHeHui),
e HH(pOPMAIMOHHBIE
(moka3 mpe3eHTanuit)
® TEXHOJOTHUA
HCCIIEN0BATENBCKON
JESTENbHOCTH (XUMHUECKUN
HKCIIEPUMEHT)
® TEXHOJOTUS MOJYJIBHOTO U
OJI0YHO-MOAYTHHOTO
00y4eHus
e 370poBbecOeperarome
TEXHOJIOTHH

8. OcobeHHOCTM npoLecca
CaMoOpraHusaumm B cucteme
L-umctenH-HuTpaT cepebpa.

nekuma

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

® TpaJUIIMOHHBIC
(bpoHTanbHaS NEKIHS,
pelieHre yrpaxHeHul),
e HH(POPMAIMOHHEIE
(TIoKa3 mpe3eHTaImi)
® TEXHOJIOTHS
HCCIIEN0BATENbCKOMN
JESITENIbHOCTH (XUMHYECKHIA
HKCIIEPUMEHT)
® TEXHOJIOTHS MOJYJIBLHOTO H
OJI0YHO-MOAYTHHOTO
00y4deHus
e 370poBbecOeperaronie
TEXHOJIOTUHI




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

neKkums
pelleHne 3a4a4 u
ynpaxHeHul’
nabopaTtopHas paboTa
B XMMMYECKOMN
nabopatopum
NpoBepKa AOMALIHUX
3a/laHuUM

® TpaJUIIMOHHBIE
(pponTanbHas nekuus,
perieHue yrpaxxHeHU),

e uH(pOpPMAIMOHHBIC

(Toka3 nmpe3eHTaluii)

® TEXHOJIOTHUS
HCCIIEIOBATEIBCKOM
JIEeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

® TEXHOJIOTUSI MOJIYJILHOTO U
0JI0YHO-MOAYJIHHOTO
o0yueHHs

e 370poBbecOEperaronie
TEXHOJIOTUHI

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

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

®  TPaTUIIMOHHBIE
(pponTanbHas nekuus,
peIlICHHE YIIPAKHEHHIA ),
e uHQPOPMAIMOHHBIC
(TIoka3 mpe3eHTaIuii)
®  TEXHOJIOTHUS
UCCIIEIOBATEIbCKON
JESITeTbHOCTH (XUMUYECKUI
AKCIICPUMEHT)
® TEXHOJIOTHS MOJAYJIBLHOTO U
OJI0YHO-MOYJIBHOTO
00y4eHus
® 3710pOBBECOEpETaroNINe
TEXHOJIOTUU

11. Bo3MmosxxHOCTH
MPaAKTUYECKOTO
HCITOJIb30BAHUS
CyIpaMOJICKYJISIPHBIX
TUIPOTEIIEN.

neKkums
pelleHmne 3a4a4 u
yNpaKHeHUn
NpoBepKa AOMALLHUX
3a4aHumn

® TpaJUIIMOHHBIC
(bpoHTanbHaS NEKIHS,
pelIeHne yIIpa>KHEHNH),
e uH(pOpPMaIMOHHbIE
(TIoka3 mpe3eHTaIuii)
® TEXHOJIOTUS MOJIYJILHOTO U
0JI0YHO-MOAYJIBHOTO
00y4eHus

12. OueHKa coBpeMeHHOro
COCTOAIHUA CYNPaMOJIEKYNAPHBIX
NOJ/ININEKTPOJIUTHBIX KOMMAEKCOB.

neKkums
pelleHmne 3a4a4 u
yNpaKHeHUn
NpoBepKa AOMALIHNUX
3a/1aHuUi

® TpaJMIIMOHHBIE
(bpoHTanbHas NEKIHS,
pelIeHne yIIpa>KHEHNH),

e uH(pOpPMaIMOHHbIE

(TIoka3 mpe3eHTaImii)

® TEXHOJIOTUSI MOJYJILHOTO U
0JI0YHO-MOAYJIBHOTO
00y4eHus

IV. OueHouYHble MmaTepuansl

aTTecrtauum

Ana  nposeaeHuvA

PACCYHET BANI1OB

TEKylWed U MNPOMEXYTOUYHOMI

no ANCUMUNNUHE «BBEAEHUE B CYINTPAMOJIEKYIAPHYIO XUMMWIO»




1 mogynb

No PesynbTtat Bup, pabotbl / cnocob KpUTEpUH OLLEHMBaHMS
(vngukaTtop)
1 |MNK-1.1 NabopaTtopHbie paboTol - 2 8 6annos (4 6anna 3a ogHy
abor
MK-1.2 P V)
2 MK-1.3 Konnokemnym Nel 8 6ann08B (KONNOKBUYM
' BK/IOYaET pelueHme
MnK-2.1 TECTOBbIX 3agaHun —4
6anna, oTBeTbl Ha BONPOCHI
MK-2.2
— 4 6anna
3 BbinonHeHWe gomallHeN 10
paboTbl
4 NMocewaemocTtb 2
5 PaboTa Ha 3aHATUM 2
UTtoro: 30
2 moaynb
No Pe3ynbrar Bupg pabotbl / cnocob
(vHauKarop)
Kputepum oueHnsaHusa
1 | NK-1.1 NabopaTtopHbie paboTbl - 2 8 6annos (4 6anna 3a ogHy
abot
MK-1.2 P V)
2 MK-1.3 Konnokemym Ne2 8 6annoB (KONNOKBUYM
' BK/IOYaeT pelueHmne
MNK-2.1 TEeCTOBbIX 3a4aHuUn — 4
6anna, oTBETbI Ha BOMNPOCHI
MK-2.2
— 4 6anna)
3 BbinonHeHMe gomaluHen paboTbl 10
4 MocewaemocTb 2




5 PaboTta Ha 3aHATUMK 2
Utoro: 30
6 3aver 40 (4 3apaHuAa B 6unete no
10 6annos.)
UToro 3a cemecTp 100 6annos

TeKyLMii KOHTPO/Ib YCNEeBAeMOCTU

1 mopynb

NabopartopHble paboTbi

O6wuit npumep NOAroTOBKU UCC/IeayeMbIX CUCTEM A1S aHANIU3A

B pabote ucnonb3oBanbl peakTuBbl: L-tiuctend 99% u Hutpat cepedpa 99,8%
(«Acros»), cynbdat HaTpus (Xx.4), a Takke [IBC ¢ monexkynsipasimu maccamu 50 u 100
k/la ¥ KOTMYeCTBOM OCTATOYHBIX alleTaTHBIX Ipymi Meree 2 % «Sigma Aldrichy, T13T ¢
MoutekyssipabiMu Maccamu 0,4, 6 u 40 x/la «Sigma Aldrichy, IIBIT ¢ MonekyasspHbIMU
maccamu 20 u 40 xJla «Sigma Aldrichy. Bce pactBopel TrOTOBWIM Ha
JTUCTULTAMPOBAHHOM BOJIE.

Jns npurotosnenus LICP ncnosib3oBanack clieayroiias METOJIUKA: TOTOBUIIUCH IO
OTJEALHOCTH pacTBophl nuctenna (102 M) u murpara cepedpa (102 M). B mycroii cocyn
CHayaJla HAJIMBAJIA BOIY B OMPEICICHHOM KOJIMYECTBE, Aajiee N100aBsuii L-1iuctenH u,
HaKoHell, HUTpaT cepedpa. [lomydeHHBI OMaIECIUPYIONIMNA PACTBOP OCTABIISIN Ha
CyTKM I CO3p€BaHMs. B KOHEYHOM HWTOre MoJiydajad HPO3payHbId C KEITOBATOU
okpackoit [ICP. I'mnporenu [{CP+nonumep nomyudanu gobaBinenueM K pactBopy LICP
BOJIHOTO pacTBOpa IOJUMEpPA M JAJIE€ K MOJYYEHHOM CHUCTEME IPUJIMBAIN BOJHBIN
pactBop annekTposuta NaSOy.

NabopartopHasn pabota Nel. UcchepoBaHue CynpamoneKyasspHbIX CACTEM METO40M
O CP (onpepeneHne paamepoB YacTul)



N3mepeHne WHTEHCMBHOCTM CBETOPAcCeAHMA B UCCNeAYyEMbIX CUCTEMAX
nposogmnn metogom [LACP c ucnonb3oBaHnem aHanusatopa Zetasizer «Nano ZS»
(dnpma «Malvern») ¢ He-Ne-nasepom (633 HM) mowHocTbio 4 MBT. Bce M3mepeHun
OCyLLecTBASNNCL Npu TemnepaType 25 °C B KOHoUrypauum obpaTHOro pacceaHums
(173°), obecneunsatoLLet HaMBONbLLYIO YYBCTBUTENBHOCTb NpUbopa. MaTtemaTtmyeckasn
06paboTKa pe3ynbTaToB MOYYEHHbIX KPOCC-KOPPENAUMOHHbIX PYHKUNIA GAYKTyaLni
MHTEHCMBHOCTM pacceAaHHoro cseTa g2(T) nposogunace B nporpamme Zetasizer
Software, rage peleHMe MNONYYEHHOro ypaBHeHUA 3aBucumocTn g2(t) ot
KoapduumeHta AMdPYy3nM npomsBoANNOCL METOAOM KYMMYAAHTOB. Pe3ynbTaTom
peweHua ssnanace ¢pyHKuma z(D). MmapogMHammyeckme paguycbl PacCceuBatoLLLNX
4yacTuUL,  paccumTbiBanmMcb  n3  KoadppuumeHtos  audodysmm no  popmyne
CTokca-dHwTenHa: D= kT/6mnR, rae D — KoapoduumeHt amuddysumn, k — KoHcTaHTa
BonbumaHa, T — abconTHaa TemnepaTypa, N — BA3KOCTb cpeabl, R — pagumyc
paccemBatoLmnX YacTuL,.

NabopartopHan pabota N22. UcchepoBaHue CynpamoneKyasapHbIX CACTEM METO40M
ACP (u3mepeHue A3eTa-noTeHuMana 4yactuu,)

N3mepenne 535eKTpoOpeTUUECKOW TMOABUKHOCTH arperatoB B 00Opasmax
npoBeeHo B U-oOpa3HbIX KanWUSIPHBIX KlOBeTax. PacmpeneneHue Z-noTeHIMaIa
paccuutbiBasiv o ypaBHenuto ['enpu: Ueg= 2¢zf(Ka)/3n, rae f(Ka) — pynkuus ['enpu, Ug
— 3JeKTpoopeTnyecKkas NOJABHXKHOCTb, Z — Z-TIOTEHLMAN, € — AUDIEKTpUYECcKas
MOCTOsIHHAS, 1] — Bsi3kocTh, T(Ka)=1,5 mjist BOAHBIX cpef.

Konnoxksuym Nel.
Ilpumep

3.CpaBHUTE CKOPOCTU peakumn PrHKeNblUTENHA B BOAE M aLLEeTOHE?
a) B BOAE CKOPOCTb Bbille

6) B aL,EeTOHEe CKOPOCTb BbiLLE
B) CKOPOCTW paBHbI
r) Henb3A OTBETUTb OZIHO3HAYHO, HE 3HAs TeMnepaTypy SKCNepUmMeHTa

4. Y10 TaKoe ABNEHME TUKCOTPONUKU?
a) Ccamonpou3BO/IbHOE BOCCTAaHOBNEHME CTPYKTYpPbl MNOC/NE  MEXaHUYeCKoro

paspyLieHun



6) BOCCTAaHOBNEHME CTPYKTYPbI NOA, AeNCTBMEM BHELHUX GaKTOPOB
B) KOHPOPMALIMOHHbIM nepexon rnobyna-crepxeHb

r) dasoBbiii nepexopn 1-oro poaa

3.CynpaMoneKkynapHOM cucTtemon apnaetca?

a) MaKpomMoeKyaa Nonn3TuaeHa

6) xnopua HaTpus

B) MarHum

r) monekyna AHK

4.Kaxoif 0CHOBHO BH/J] B3aUMOJICHCTBHI BOZHUKAET B CYIIPAMOJICKYISIPHBIX CHCTEMaX, TOCTPOSHHBIX U3
OEH30JIbHBIX KOJIeL?

a) BOJJOPOTHBIE CBSI3U
0) 2IEKTPOCTATUUECKHUE;
B) CTOKHHT

T') IHUTIOBHBIC
5.K NoBEpXHOCTHO-aKTUBHOMY BELLECTBY MOXKHO OTHECTU?
a) NoBapeHHYo Conb
6) nuwesyto coay
B) FNLEPUH
r) poaeunncynbdat HaTpms
11. IIpuBeaute mpuMep CYNMPaMOIEKYISPHBIX CUCTEM B OMOXUMUH YeJIOBEKa?
12. C IMOMOLIBIO KAaKOT'O CIICKTPOCKOIMMUYCCKOI'0 METOAA MOKHO BBIAABUTH U OIIPEACIIUTD S9HEPTIUIO
BOJIOPOJHOHN CBSI3U B KAKOH-THO0 CynpaMoIIeKyIIpHON cucTeMe?
13. Tlouyemy cTpyKTypa JibJia BEICOKOTO JaBJICHNs HAMHOT'O TIPOYHEE, YEM CTPYKTYpa OOBIYHOTO JIbJIa?

14.  Ilpueaute npumMep NoaUMOpGHBIX MoguduKannii 11 Monekynsl JTHK?
15. B kakoMm BHJE CYIIECTBYIOT aMUHOKHCIIOTHI B THIPO(POOHBIX MaTpULIaX M B BOJHBIX CPEAax U MOYeMy?

2 moaynb

NabopaTtopHblie paboTbi



NabopartopHan pabota Nel. UcchepoBaHue cynpamoneKyaapHbIX CUCTEM METOA0M
BUCKO3MMETPUMU

Bsi3kocTh 00pa3iioB u3Mepsuin Ha BHOpanmoHHOM BHckozumerpe SV-10 (A&D
Company), B KOTOpOM BUOpAIMsI CEHCOPHBIX MJIACTUH OCYIIECTBIUIACH ¢ YacToToi 30
' 1 mocTosIHHOM aMIUIMTYA0M OK0J0 1 MM. M3MepeHue BSI3KOCTH PacTBOPOB U Tejei
OCYILIECTBIISUIM P KOMHATHOU TeMIEpaType.

NabopartopHasn pabota N22. UcchepoBaHue CynpamoieKyasaApHbIX CUCTEM METO40M
Y®-cneKTpocKkonuu

DJIEKTPOHHBIE  CHEKTPhl  HCCIEAYEeMBIX OOpa3loB  PETHUCTPUPOBAIA  HA
Y®-cnekrpodotomerpe «Evolution Array» (pupma «Thermo Scientific») B kBapliieBoit
KIOBETE C TOJIIMHOM €105 1 MMm.

KosutokBuym Ne2,
Ipumep
4. CpaBHUTE CKOPOCTU peaKkummn MeHLYTKMHA B reKcaHe u xiopodopme?
a) B reKCaHe CKOpPOCTb BbiLlEe

6) B x10podopme CKOPOCTb Bbllle
B) CKOPOCTW PaBHbl
r) HeNb3A OTBETUTb OAHO3HAYHO, HE 3HAA TeMMepaTypy IKCNepPUMeEHTa

5. Kak MOXHO pa3fieniTb HOHBI HATPHS OT MOHOB KAJIUS HCIOJB3Ys CYNPaMOJIEKYIISIPHYIO XUMHIO?
a) IPOBECTHU AUAIINA3

0) NepeKpUCTaIIM30BaTh
B) 100aBUTHh HEOOXOAMMBIH KpayH-3(hup

1") HX HCJIb34 pa3aCiInTb

6.6113KOMN K PpaKTaNbHbIM CTPYKTYPaM MOXKHO OTHECTMH?
a) N3Td

6) nonnctupon

B) AeHAPUMEpbI

r) CBMN3
4.uBNTTEP-MOHbI aMMHOKMCNOT 0bpasytoTcs B cpeae?
a) rekcaH

6) Boaa



B) ANOKCaH

r) aumeTnndopmamus

5. K cucteme roctb-x03mManMH MOMKHO OTHECTU?
a) ueonunThbI

6) MHTEepKaNNATbI

B) opTodocdathl

r) cynbduabl

11. Yro Takoe munemna? Hapucylite cxemy oOpa3oBaHus MUIEIUIIPHOM CTPYKTYpHl Ha MPHUMEPE BOIHOTO
pacTBOpa 1oenmICyIb(haTa HaTPHUs?

12. Yro rakoe ¢paxran? Hapucyiite cxemy oOpa3oBanus (ppaKkTaILHOTO KiIacTepa MPH KEeTUPOBAHUN CUCTEMBI
UCTEWH-HUTpAT cepedpa?

13. Yro Takoe siBiieHue THKCOTponuu? Kakue cucTeMbl 00J1aaroT TaHHBIM SIBJICHUEM?

14. OOwsicHuTe aHTHOAKTEpUATbHBIN 3()(EKT HOHOB cepedpa (MeXaHu3M JeHCTBHS)?

15. JlaliTe mpeamnonokeHne: MmoYeMy rejib Ha OCHOBE IIMCTEHMHA M HHUTpaTa cepedpa MOXeT obianath Ooiee
BBIpQ)KEHHBIMH aHTHUCETITHYECKIMUA M aHTHOAKTepUATbHBIMA CBOHCTBaMH, Ye€M MPOCTO PacTBOp HHUTpaTa
cepebpa?

CamocronaTenbHana pabora + KoHTpoab camocToaTenbHoM paboTbl
no aucumnnuHe «BBEAEHUE B CYNPAMOJIEKY/TAPHYIO XUMUIO»

B xoge camoctoaTenbHOM paboTbl CTYAEHTbI NPOBOAAT IMTEPATYPHbIA NOUCK NO 334aHHOM
TEMATMKe, aHANN3MPYIOT AUTepaTypy (CTaTbM M NATEeHTbl) U NPEACTABAAIOT pe3ynbTaTbl B
BMAE npe3eHTauumn (BbiCTynaeHMe Ha 3aHATUM  5-10 MuHyT). TlaTeHTHbIA NOWCK
ocyulectsnsaercs Ha cante OUMNC (wwwl.fips.ru). MpeasaputenbHo, B TeYEHUE OAHOTrO
3aHATMA (2 yaca) npenogaBaTtenb 0by4yaeT cTyaeHToB paboTe ¢ AaHHbIM caiTom. Mouck n
aHanu3 crtaTen ocyuwectenaetca B 6a3ax gaHHbix YANDEX u GOOGLE. OcywectBnsaetca
paboTa C PyCCKUMM U aHTTIMNCKMMM CTATbAAMM M NAaTEHTAMM.

Mpumep oghopmseHus npeseHmayuu

Tema: «CynpamonekynsipHbie rmgporenmn»
B pe3ynbTate noucka bbina BbibpaHa cTaTba «[poueccbl caMoopraHnsaumm B BOAHOM
pacTBope NOSIMBUHWUIOBOIO CNMPTA, L-uncTenHa n HUTpaTa cepebpa». B xoae aHanusa

cTaTbyu Bblna cocTaBsieHa npeseHTauuAa.



Cnang 1.

CynpamosiekyJisipHbIe THAPOTeJIH

IIpoyeccovl camoopeanuszayuu 6 600HOM
pacmeope NoaUBUHUL08020 chupma, L-
yucmeuna u Humpama cepeopa

IoaroroBuia: cryneHTka 3 Kypca
XHMHKO-TeXHOJI0THIeCKOro
(axyabrera

®darkuna A.A.

Cnang, 2.

MoTtuBanus

1. Cwmemenue BOIHBIX pacTBOPOB L-1icTenHa 1 HUTpaTa cepedpa
2. Ob6pasoBanue nucTenH-cepebpsiaoro pacreopa (LICP)
3. Jlo6asnenue saexrponuta k LICP u popmuposanue 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



Cnang, 3.

MoTuBanus

9 9 ’) ) 9
3292999947
@, 0,0, 0, o,

F.L. Bucholz, N.A. Peppas. // Superabsorbent polymer. Science and technology. American Chemical
Society, 1994, P. 573.

TlonmuBununossei ciiupt (IIBC)

V.1. 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

Cnang 4.

Heanb
B cBsi3u ¢ BbIlIECKAa3aHHBIM, IIE€IbI0 HACTOSIIEH PabOThI SIBISETCS M3y4eHHe mpolecca
CaMOOpTaHM3alluK B CMEIIaHHBIX BOAHBIX pacTBopax [1BC, L-uucrenHa u HuTpara cepedpa,
a TakKe OOCYKICHHE BO3MOXXHOCTU IMPAKTHYCCKOTO HCIOJIb30BAHHS HOBBIX MOJYYaeMBIX

cuctem. Eme pa3 momuepkHeMm, 4TO Cympa- M MaKpOMOJEKYISpHas CHUCTEMBI 00NafaroT

OMOaKTUBHBIMU CBOﬁCTBaMH, HETOKCUYHBI M OHOCOBMECTHMBI C OpraHu3MoOM.

DY 977

9 -

9
2 2 9 2 o)



Cnanp, 5.

O0BbeKTHI HCCIIeI0BAHUS

B pabGore ucrnonb3oBaHbl peakTuBbl: L-mmcrenn 99% wu Hutpar cepebpa 99,8%
(«Acrosy), cynbdar narpus (x.9), a takke [IBC ¢ monekyaspaoi Maccoit 5-10* r/monn
U KOJIMYCCTBOM OCTAaTOYHBIX alleTaTHbIX Ipynn MeHee 2 % mnpowusBoxactBa «Hea

Peaxtusy», Cankr-IletepOypr. Bce pacTBOpEI TOTOBHIM HA TUCTHIIMPOBAHHON BOJIE.

O
CH;CH
M~ AgnO, 2GR
r o SH OH
NH,
L-uucrenn Hurtpar cepebpa I[IBC

HO

MeToanka NpuroToBjieHus: 00pa3lLoB

S

S
1) TIBC,
HCpeMCIHI/IBaHI/IC
2) Na,SO,,
nepeMemHBaHne,

24 Liaca| 7 05-1u. l

1 - ®oto rugporeneit Ha ocHose IICP (0.01 % wmacc.) + Na,SO, (0.0001% macc.) -

xouTpoinb 1 LICP (0.01 % macc.) + pactsop IIBC (0.002, 0.01, 0.02, 1.0 u 2.0 % macc.) +
Na,SO, (0.0001% macc.) yepe3 30 MHHYT MoC/IE IPUTOTOBJICHHS;



Cnang, 7.

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

IlIkana mpoynocTy reneit

Baun (onenka) OrnncarenbHas XapaKTePHCTUKA TIOJTyYEeHHOTO Tellst
N Osuunnukoe MM.,
5 Testb IPOYHBIN — NPH [EPEBOPAYMBAHIH He 1e)OPMUPYETCSt Xunenax CJI., Haxomos ILM.
4 T'enb 06pasyeT KynonooGpasHblii MEHHCK, HO He CTeKaeT /I ®uznKo-XumMusi M0TMMEPOB
— Teepn: TeI'Y, 2007. Bbim.
3 Tesb MEIUICHHO CTEKAeT [0 CTEHKAaM 13. -¢. 140-147
2 Tetb He NPOYHBIN — JIETKO CPHIBAETCS BHU3
1 T'enb oueHb crnabblii
0 Her rens
2% NBC
5
4
3
© 3l KoHTponb 1 0.02, 1 % NBC
2
14— T T T

0

20 40 60

Bpema, AHN

ITpy KaXKIOMHCBHOM Pa3pyLICHHH relieii B TeUeHHe 2-X MeCsILeB HAOMIONCHHN BOCCTAHOBICHHE MIPEKHEH
CTPYKTYpBI HPOTEKaIo Ui Beex reneif. ONHaKo UX MPOYHOCTH CHIBHO 3aBHcena oT coxepxkanus IIBC B
rene. 5 6aiuioB B TeueHue 2-X Mecsues gaia cucrema ¢ [IBC — 2 % (5). OcranbHbie — KoHTpOons (2) u 0.02
(3) u 1 % (4) nanu 5 6ayutoB B TeueHue 7 aHel, nanee — 2 Oaa. /

Cnanpg, 8.

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

164
14-//.»-—"—"“"/ ! 161 Lo €
121 14 |
T \
@ ) |
=+ 10+ 2 5 12+ |
5 I |
et R L .
G 6 g A
g 6 4,5 g 8 }
2 4L 6,7 B 6l |
" 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. KoHUeHTpauua MBC, macc. %
34

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

3~ [[CP+TIBC(0.02%)+Na,SO, : 2]

4 — LICP+I1BC(0.01%)+Na,SO,

5 — [[CP+IIBC(2.0%) z 1

6 — LICP+ITBC(0.002%)+Na,SO,

7 - LICP+Na,SO, — koHTpoIb %

8 —IICP gor
0

T T
1
KoHueHTpaums MBC, macc. %



Cnanp 9.

Y® ananu3s cucrembl Iucrenn-AgNO3-IIBC-Na,SO,

1,4 5 *HaN //0
1,24 *Ag CH—C
N/
S——CH, o}

1,0 4

Q

S Ag

Q

g 08

=

Q

= 064 R R R R

S S S S
N N N
Ag/ Ag/ Ag/ Ag/

o
S
1

0,2

S. D. Khizhnyak,

0,0

T T T T T T T T | P. V. Komarov,
275 300 325 350 375 400 425 450 475 500 etal. /I Soft
ANVIHHA BOAHBI, HM. Matter, 2017, V.
30, Ne 13, P. 5168.
1-1ICP;

2 —IICP (0.01 % macc.) + Na,SO, (0.0001% macc.) — KOHTPOITB;
3,4,5 — TICP (0.01 % macc.) + pacrsop IIBC (1.0, 0.02 u 2.0 % macc., cCOOTBETCTBEHHO) +
Na,SO, (0.0001% macc.).

Cnawng, 10.
pH metpus cucremsl Hucrenn-AgNO,;-IIBC-Na,SO,
3,14 @l-rem
2 - paspyLleHHble
reau
3,0 1
2,9 1 *
I CJ
S
2,8 1
2,7 1
| @ <renb 6e3MBC
264 ucp
25 T T T T T T T T
0,0 0,5 1,0 15 2,0

koHueHTpaumsa MBC, % macc.
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Cnang 11.

H3zyyenne cucrembl Hucrenn-AgNO;-IIBC-Na,SO, metonom JACP

154
g MBC
I
§ 20
g 101 /\
o
; [ \
s \
=
g
: / \
o \

100

1000

aMnInTysa ceetopacceaHuns

154

104

1 — IICP (0.01 % wmacc.) +
Na,SO, (0.0001% wmacc.) —

KOHTPOJIb
2,3,4 — IICP (0.01 % macc.) +

pacrsop IIBC (1.0, 0.02 u 2.0
% wmacc., COOTBETCTBEHHO) +

10
D, Hm.
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

N3mepenue sj1ekTpoxumMuyecknx BeanuuH cucrembl Hucrenn-AgNO,-ITIBC-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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Ipeano/oxuTe bHbIi MexaHn3M B3aumojeiicTeuii B cucreme lucrenn-AgNO;-TIBC-Na,SO,

& obpasoBaHue
€ BOAOPOAHOM
. 3 CBA3M
N . ~ A
-~ ~ A
Y

14

®<
@
®<

////////,,,p 0
@<

o<
@ <

|

C
C

i @@y
C
ST o 0

P ‘

C
Tz O O
000

Cnanp 14.

Mopdosorus (REM) cucremsr Hucrenn-AgNO,-IIBC-Na,SO,
0.02% MNBC
- -

KOHTPO/1b
B

SEl  7kV WD1imm  $S32

x2,000  10pm

SEl  5kV WD7mm  SS33

SEl  5kV WD1imm  $529 x2,000  10pm

Cnang 15.



Bo3MoxxHBIE 00/1aCTH NMPUMEHECHUA

/ \

ﬁ p— WHKAIICYJIMPOBAHHE

mpaxes u

W 6ponxu

i

TKAHEBAS{ M&WR\M\

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 CBA3M NOANOXKA AOMKHbI BbITb GMOCOBMECTUMbI C TKAHAMW XO36MHA, He BbIAENATb
TOKCUYHBIX BELLECTB WU He BbI3bIBaTb ABHOMO BOCMANMTENbHOro oTeeTa.

Kpome TOro, makponopuctas CTpyKTypa rMAporens MOXeT WCnonb3oBaTbCa AN a[pecHOW [0CTaBku
pasnMyHbIX  BMOMOTNYECKN aKTMBHLIX BeLIEeCTB K TKaHAM opraHuama. Hanpumep, Mbl  Moxem
VHKancynmposaTb pasnuyHble nonuaHuoHbl (OHK, MUPHK) nytem ux cBsdbiBaHWS 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 BBeAEeHMs B NOpbI HaLlero obpasla MarHUTHbIX YacTuL,.

Cnang, 16.

BbIBO/IbI

v'VeTaHOBIEHa XOpoIlas COBMECTHMOCTh IHcTenHcepebpsiHoro pactsopa (LICP) ¢
BOJZHBIM PacTBOpoM nosmBrHIIIOBOrO criupra (IIBC).

v KOMIUIEKCHBIM TIOIXO/IOM, 8 MMEHHO METOJaMH BHCKO3UMETpPHH, YD-CIIEKTPOCKOHH,
pH-metpun, nuHammyeckoro cetopaccesHus (ACP), UK-crnexrpockonuu nccieqoBaHbI
MIPOIIECCHl CaMOOPTAaHU3aLMK B BOTHOM pacTBope L-mucrenna, autpara cepedbpa u [1BC
oz AeHicTBye 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
cynpamoneKyisipueix crpyktyp B LICP, yBemmuenmio 3Hauenumii pH, pocty cpemnux
THIPOANHAMHIECKUX Pa3MepOB YaCTHI], MaJCHHIO SIEKTPOIIPOBOJHOCTH CHCTEMEI.

v Usyyenne MOp(OIOrUM  MOIYYEHHBIX TUAPOrEJed  METOAOM  CKaHUPYIOLIECH
ANeKTpoHHOU MUKpockonmud (COM) BBIBIIO 00pa3oBaHUE PETYISIPHON MaKpOIOPUCTOMN
cTpykTypsl. Ilpu 3TOoM, OBUIO MOKa3aHO, 4TO yBenuuuBas koHHeHTpauuio [IBC, moxHO
peryampoBarh Kak IUIOTHOCTh MPOCTPAaHCTBEHHOM CETKM Telsl, TaKk M IOPUCTOCTb
KOMITO3U1LIMH.

v'Jlns camoii Bbicokoi kounentpanuu [IBC B cucteme (2 %) oGHapykeHO 00pasoBaHue
CyNepHnopucTol cTpyKTypbl. OOCYXIal0TCS BO3MOXHOCTH HCIOJIB30BAHUS MOTyYEHHBIX
OOBEKTOB B KayecTBE OMOAKTHMBHBIX KOMITO3HLMH Ul WHKAICYIHPOBAHHS DPa3IUIHBIX

BCIICCTB.
17

LLIkana oueHnBaHMA BbINONHEHUA UHOAUKATOPOB:

MHAMKaTOp CYUTaAETCA BbINOJIHEHHbIM, €C/IHU nmbo BO BpemMA TeKymeVI, aTtrecrauunun
CTYyAeHT Ha6pan KaK MUHMMYM TMOoporosoe Koan4yecrtso 6annos 3a Te BMAbl
dKTUBHOCTU, KOTOpPbIE OTBEYAIOT 34 ,EI,aHHbIﬁ MHOWUKATOP.

Tekywiana atrecrayuma 3auer

UHuaukatop
Ne MNopor Makcmmym MNMopor Makcnmym
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Wkana n Kputepuu BbiCTaB/ieHUA OUEHOK 3a ANCUMNNJINHY:

LLIkana " KpUtepum BbICTAaB/IEHMA  OLUEHOK  «OT/IMYHO»,  «XOPOLLOY,
«yAOBNETBOPUTENIBHO» WU «KHEYAOBNETBOPUTE/NIbHO»  OMWCaHbl B JIOKa/IbHOM
HOPMAaTMBHOW  [OKYMeHTauuMuM  TBEPCKOro  rocyAapCTBEHHOrO  YHMBEpCUTETa
(MonoxeHne o penTUHroBoK cucteme obyyeHus ctyaeHToB TBlY). MonoxkutenbHas
OUEHKa MOXKeT ObiTb BbICTaB/NE€HA TONbKO B TOM C/lyd4ae, €CAM BbINONHEHbI BCe
NHAWNKATOPbI.

V. [MepeyeHb OCHOBHOW U AONO/MHUTENIbHOK y4ebHOI nnuTepaTypbl, Heobxoaumoit ana
0CBOEHUA AUCLMUMIUHDI:

1.

a) Ocnosnas r1umepamypa
3. CynpamonekynsapHaa xumus: yueb. NMocobue / O. A. depoposa. — M. : PXTY um.
O. N. Mengeneesa, 2010. — 204 c. — DNeKTPOHHbIN pecypc. — Pexkum gocTtyna:
https://eknigi.org/estestvennye nauki/136729-supramolekulyarnaya-ximiya.ht
ml

4. CynpamonekynapHble renn / M. M. Maxomos, C. . XvxkHAK, M. M. OBUNHHMKOB,
M. B. Komapos. — TBepcKkoih roc. yHuBepcuteT TBepb, 2011. — 272 c.
https://istina.msu.ru/publications/book/51432016/

0) /lononnumenvhasn 1umepamypa
2. CynpamonekynsapHaa xumua. Mep. ¢ aHra. B 2-x Tomax. / O»oHaTaH B. Ctug,
Oxeppn 1. O18YA. — M: UKL, «AKagemkHura», 2007 — INeKTPOHHbIN pecypc. —
Pexxum 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. NporpammHoe obecneueHune
a) /IMueH3noHHOoEe NporpaMmmHoe obecreyeHue:

e Microsoft Office npodeccrmoHanbHbIM natoc 2013
e Microsoft Windows 10 Enterprise

e HyperChem

e Origin8.1

e |SISDraw 2.4 Standalone

6) CBObOAHO pacnpocTpaHaemoe NporpaMmmHoe obecneyeHue

Google Chrome

3. CoBpemeHHbIe npodeccuoHaibHble 6a3bl AaHHbIX U MHGOPMALMOHHDIE CPABOYHbIEe
cucTembl

e IBC «ZNANIUM.COM» www.znanium.com;
e IBC «YHuBepcutetcKaa 6ubnumorteka oHnaH» https://biblioclub.ru/;
e IBC «/laHb» http://e.lanbook.com

4. NepeueHb pecypcoB UHPOPMALMOHHO-TESIEKOMMYHUKALLMOHHOM ceTn «UHTepHeT»,
HeobXxo4MMbIX AN1A OCBOEHUA ANCLUNIUHDI:

1.BupTyanbHaa obpasosatenbHas cpeaa TelY (http://moodle.tversu.ru)
2.HayuHana 6ubnnoteka TelY (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/

le/lMepHLIﬁ NMepPeYCHb BOIIPOCOB 1JIA MOATOTOBKH K 3a4Y€Ty

76. CpaBHHUTE CKOPOCTH peakiinn OUHKENbIITEeHHA B BoJIe U alieToHe? e oHa 0oJiblie U oyemy?
77. CpaBHHUTE CKOPOCTH peakiuy MeHITyTKHHA B TekcaHe U xsiopodopme? ['1e ona Oosbine u nouemy?
78. Uem oTimMyaeTcs cynpaMoIeKyIsipHasi XUMHS OT OOBIYHOM?


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/

79. IlpuBenute npuMep CynpaMoNICKyJISPHBIX CUCTEM B OMOXMMUU YellOBeKa?

80. C moMoImpBI0 Kakoro CIEKTPOCKOIMYECKOTO METOJa MOXKHO BBIIBUTH U ONPEICITUTh SHEPTHIO
BOJIOPOJHOH CBA3M B KaKOW-TMOO CyNmpaMoJIeKyIsipHOH crucTeMe?

81. ITouemy cTpyKTypa JbJa BEICOKOTO IaBICHHUS HAMHOTO IIPOYHEE, YeM CTPYKTYpa OOBIYHOTO JIbIa?

82. TIpuBemute npuMep MOMUMOPPHBIX MoAHbUKaIHi s Mosiekysl JJHK?

83. B xakoM BujIE CYIIECTBYIOT aMUHOKHUCIIOTH B TUAPO(OOHBIX MAaTPUIIaX U B BOJHBIX CPEIaX U MOYEMy?

84. Yto TaKkoe CHCTEMBI «TOCTh-XO035IHH», IPUBEANTE TPUMEPHI?

85. Kak MOXHO pa3eNuTh HOHBI HATPHUS OT HOHOB KaJIMs UCIIOJNIB3YsI CYNPaMOJIEKYISIPHYI0 XHMUIO?

86. [To xakoMy MPHHIMITY YKIaAbIBAIOTCS MOJIEKYJBI, B KOTOPHIX OCHOBHBIM BHJIOM B3auMOJCHCTBUI
cirykat BaH-nep-BaanscoBbl B3anmMoieicTBUS?

87. Kakoli 0CHOBHOHM BWJ B3aMMOJACHCTBUI BO3HHKAET B CYNPaMOJICKYJISIPHBIX CUCTEMaX, MOCTPOCHHBIX U3
OEH30JIbHBIX KOJIeT?

88. Uro takoe koornepaTHBHbIE B3auMoAencTBHs? OOBSICHUTE HA IPUMEpE CTPYKTYphl MoJekynbl JJHK?

89. Uro Takoe Tak Ha3bIBacMasi «CEPUHOBASI MOTHHSI»?

90. Hapucyiite nmonumopdHbie MOTUbUKAINY napaneraMmona? B Kakod W3 HUX MOXHO JIETKO CIIPECCOBATh
MOPOLIOK TapaleramMosa B TabJIETKy U oYemy?

91. IMouyemy xommiekc CU?* ¢ BOmOI MeHee MPOYHEI, 4eM ¢ aMMHAKOM?

92. IloueMy pacTBOPUMOCTH CJIOKHBIX CYHNPaMOJIEKYJISPHBIX CHCTEM B CMECAX PACTBOPHUTENEH OOBIYHO
BBIIIIC, YEM B KAKOM-TO OJJHOM M3 HUX?

93. ¥V Bac ecTh cynpaMmoJieKyJIsIpHasi CUCTEMa — MHTEPIIOIUAICKTPOIUTHBIH KOMIUIEKC HOJIHAKpUIaMUIa ¢
moutekynoit JIHK. Ha kakom cBoiicTBe ocHoBaHa nocTtaBka JJHK B pakoBble KJI€TKH )KMBOTO OpraHu3Ma B
clly4ae JaHHOTO KOMIDIEKCa, €CIA M3BECTHO, 4To PH 3m0poBEIX KieTok — 7,15, a B pakoBBIX cpena
3aKHCIIeHa?

94. Tlo kakOMy NMPUHIMITY AKKYMYJIUPYETCsl CBETOBAst SHEPTHUs B mporiecce PoTocuHTe3a?

95. B uem 3akimovaroTcst mpeumyirectBa Tak HaspiBaeMbix COKPUCTAJIJIOB B cpaBHeHHH ¢ OOBIYHBIMH
KpHUCTaJIaMH?

96. Kakyro XMMHYECKYIO PUPOIY TOJIKHBI UMETh X035I€Ba, €CJIA TOCTEM SIBJISICTCSI MOUYECBUHA?

97. Yro Takoe rens? [IpuBeauTe mpuMepsI TeNeil MPUPOTHOTO U CHHTETUIECKOTO TIPONCXOXKICHHS ?

98. Ilepeuncnure 00IaCTH UCTIONB30BAHUS TeJieii B MEUIIMHE M TPOMBIIIIICHHOCTH?

99. Hapucyiite 3aBHCUMOCTb CTETIEHW HaO0yXaHHUs OT BPEMEHH Ul OTPaHHYEHHOTO W HEOTPAHWYEHHOTO

HaOyxaHuA?

100. O6mwsicante npuHIMN aeiictBus [TABoB Ha mpuMmepe MX HCIIONB30BaHUSI B KAUETCBE MOIOIIHX
cpencTs?

101. B 4eM HeocTaToK HEINACTHYHOTO Tellsl C TOYKHU 3peHHst MOP(OIOTUn?

102. I'ens arap-arapa sBisieTcss 0OPaTUMBIM WITH HEOOPATUMBIM T€IIEM U IT0YeMYy ?

103. Uro Takoe XUMHUYECKUI 1 (U3NUECKUI Telr, TPUBEANTE TIPUMEPHI?

104. [Mouemy noGasnenne ITAB k pacTBOpaM BBICOKOMOJEKYJSPHBIX COCIWHEHUH ITOHMKAET
mpolecc reseo0pa3oBaHus MOCIEAHUX ?

105. Uro Takoe THKCOTPOITUS?

106. Bsi3kocTh Kakol cucTeMbl OyzeT BbIIIE: TIIOOYIsApHbIE WU (GUOpPHIUIApHBIE OENKH B BOJIHOM
pacTBope u noyemy?

107. I'ie MOKeT HCTONTBb30BaThCs POIIECC TUKCOTPOIIMU B TPOMBITIIICHHOCTH H OBITY?

108. [Tpu xaxom 3HaueHnn PH pazMepbl arperaToB OMOMOIMMEPOB HMEIOT HAUOOJIBIIYIO BETHYUHY U
noyemy?

109. [Touemy 5 % pacTBOp MONWBHHUIOBOTO CHHPTa B BOAE HE JKEIMPYETCS IMPH KOMHATHOM
TeMIIeparype, a Ipy TeMIepaTypax HIXe HyJIsl IPaKTUIeCKH MTHOBEHHO?

110. Ha xakoM cBOHCTBe Teisi OCHOBaHO pa3JielieHHe BEIIECTB MPHU JIUAIN3e?

111. Kak MOXHO CKOHCTpYMpPOBATh U3 reiis arap-arapa 6atapeiky?

112. W3 yero npouseoaat mapmenaa? CyTh 00pa3oBaHus rejisi B JaHHOM cliydae?

113. [ToueMy MOJIMAIIEKTPOJUTHBIC TeJId 00JIaJal0T CBEPXIIOIIONICHHUEM BOIBI?

114. Uro Takoe kosurarc reinsi? Kakue ¢pakTopsl ero BEI3BIBAIOT?

115. Ha 1yeM ocHOBaHa J10CTaBKa JICKapCTB C UCIOJIb30BAHUEM T'eJICH B KAUECTBE HOCUTEIICH?

116. B uem mMexaHW3M EHCTBUS TUAPOTEIIS, OCTAHABIMBAOIIETO KPOBB?



117. Uro pobasmstor B ruaporens HEMA  (ruopoxcusTHAMETakpuiaar) Al yBETHYCHHS
KHCJIOPOOTPOITYCKAEMOCTH?

118. Kakue renu ucnons3yrot s 3¢ heKTHBHOM 100K HE)TH U B UeM MEXaHU3M HX JeHcTBUS?

1109. [Touemy CBEPXBBICOKOMOJICKYJISIPHBIN TTOJIMATHIICH repepabdaThIBaOT METOI0OM
renb-GhopMOBaHUs?

120. B 4eM npenMyIecTBo BOJIOKOH, MTOyYEHHBIX U3 CBEPXBBICOKOMOJIEKYIISIPHOTO MOJUITHIICHA?

121. Kakum moxasaresnsm 10JDKeH COOTBETCTBOBATh MAaTEPHAII B YCIOBHSX paboT Ha abHEM ceBepe?
[IpuBeauTe nmpuMep TaKoro Marepuana’?

122. [Touemy CBEpXBBICOKOMOJEKYJISPHBIM TONMMATHICH HENB3Sl MOJIYYHUTh C MOMOIIBIO OOBIYHON
paIuKaIbHON TTOIMMEPU3AIN?

123. Uro Takoe munenna? Hapucyiite cxemy oOpa3oBaHUsl MHULEUISIPHONW CTPYKTYpHI Ha MpHMeEpe
BOJHOTO PAacTBOpa JOACLIICYIb(aTa HaTpHs?

124, Uro Takoe ¢pakran? Hapucyiite cxemy o0pa3oBaHusi (QpakTalbHOIO KiacTepa IpH
KEITUPOBAHUM CUCTEMBI LIUCTEHMH-HUTPAT cepedpa?

125. Uro Takoe sBjacHHE THKCOTponuu? Kakue cucreMbl 00/1a1a10T JaHHBIM SIBJICHHEM?

126. OObsicHUTE aHTHOAKTEPHATBHBII A(PPEKT HOHOB cepedpa (MEXaHU3M JCUCTBHUS)?

127. Jaiite mpeanoioxeHne: moueMy Telib Ha OCHOBE IICTENHA U HUTpaTa cepedpa MOKeT 00aaarh

Oonee BBIpa)KEHHBIMU aHTHCENITHYECKUMH U aHTHOAKTEpHaIbHBIMU CBOWCTBAMH, YeM IPOCTO PacTBOP
HUTpara cepedpa?

128. [IpuBenuTe MONHBIA MOCTAOUNHBIA MEXaHU3M MPOLECCOB, MPOUCXOAAIIUX IMPU CMELICHUU
BOJIHBIX PacTBOPOB IIMCTEHMHA U HATpaTa cepedpa onpeaesieHHbIX KOHLIEHTPAUI U COOTHOLICHU?

129. [ToueMy mmcTenH criocoOeH KEUPOBaThCS B CUCTEME ITUCTEHH-HUTPAT cepedpa, a METHOHUH
HeT?

130. Kakum skcniepuMeHTaIbHBIM METOJOM MOXKHO OLIEHHUTh IIPOYHOCTh MPOCTPAHCTBEHHOM
reb-CeTKHU?

131. Kakyro wuHbopmanuio gaer Meron MK-cnekTpockomuu Tpu  HM3YYEHHMH —Ipolecca
refneo0pa3oBaHus B CUCTEME LIMCTEUH-HUTpAT cepedpa?

132. Kakyro wHbOpMaImio maeT MeTo]] TUHAMHYECKOTO CBETOPACCESHUS MpU H3YUeHHH TpoIiecca
refneo0pa3oBaHus B CUCTEME IMCTENH-HUTpAT cepedpa?

133. Kakum MeTogoM MOXHO HampsMyIO JI0Ka3aThb OOpa3oBaHME (PaKTAIBHBIX CTPYKTYp HpH
reyieoOpa3oBaHUn?

134. N3BecTHO, uTO L-TIICTeNH MOXKET 00pa30BBIBaTH TEIU MPU CMEIICHUU C HUTPATOM cepedpa, a
D-miuctenH HET, ¢ 9eM 3TO MOXKET OBITH CBSI3aHO?

135. Kakyto nH(DOpMaIHIO MOXKHO MOTYyYUTh METOIOM Y D-CIIEKTPOCKONNY NP U3YyUYEHHH Tpoliecca
rejeo0pa3oBaHMs B CUCTEME IIMCTENH-HUTpPAT cepedpa?

136. Kakue B3auMoOIeHCTBHS MOTYT BO3HHMKAaTh IPU B3aWMOACHCTBUHM IHCTEHH-CEPEOPSTHOTO
pacTBopa ¢ BOJHBIM paCTBOPOM TOJTHATHICHIIINKOIIS ?

137. [Touemy cMmenIeHHE MOMUAKPHIOBOW KHCIOTHI M IUCTEHH-CEPEOPSIHOTO pacTBOpa BeleT K
BBIMAJICHUIO 0Ca/IKa?

138. KakoB MexaHm3M reneoOpa3oBaHHs IIpU BBEICHHM B CHCTEMY LUCTEHH-HHUTpAT cepedpa
3JIEKTPOJINTOB, HAIIPUMEp CyJlib(daTa WK XJIOpUaa HATPHUA?

139. C moMOmBbI0 KaKOTO METOJIa MOXHO YCTAaHOBUTH ydacThe cyinbpaT aHMOHA B IIpoIllecce
refeo0pa3oBaHusl B CUCTEME LIMCTENH-HUTpAT cepedpa?

140. C 4yem MOKeT OBITh CBSI3aHa MPHUYMHA 00Pa30BaHUs Tejs B CHCTEME IIMCTEUH-HUTPAT cepedpa
MIPU BBEJICHUH XJIOPHJI aHUOHA, B TO BPEMSsI KaK IMPH BBEJCHUH HOJIUJI aHHOHA TeJlb He 00pa3yeTcs?

141. C uyem MmoxerT ObITH cBsi3aH (akT Ooyiee JONTOro BpPEMEHM J>KHU3HM Tellell B cUCTeMe
LUCTEHH-HUTPAT cepeOpa MpH BBEICHUU CYNIb(aT aHHOHA 110 CPABHEHUIO C XJIOPH aHUOHOM?

142. [loyemy mpu BBeA€HHMM B BOJIHYIO CHCTEMY LHCTEHH-HHUTpAT cepebpa-cynbdaT HaTpus,
HampuMep TUMETHICYIb(GOKCHIA YXY/IIIaeT IPOoIece rejeo0pa3oBaHus?

143. Kakwue renu ucnonb3yrot st 3¢ heKTHBHOM 100bMM HeQTH U B UeM MEXaHU3M HX JeHCTBUS?

144, [Touemy CBEPXBBICOKOMOJIEKYJISIPHBIH MOJIMITHIICH nepepadaTpIBalOT METOAOM
renb-opMoBaHus?

145. B 4yeM npenmyIecTBO BOJIOKOH, ITOJyYEHHBIX U3 CBEPXBBICOKOMOJIEKYIIIPHOTO MTOJUATHIICHA?



146. Kakum nokazaTesnsM JOKEH COOTBETCTBOBATh MaTEPHA B YCIOBHUSIX padOT Ha JAIbHEM ceBepe?
[MpuBeauTe nMprMep TaKoro Marepuaa’?

147. [ToueMy CBEpXBBICOKOMOJNCKYJISPHBIN IMOJMATHICH HENB3Sl MOJYYUTh C TOMOIIBI0 OOBIYHOM
panuKaNbHOW NOJIMMEPU3AIUH?

148. Kakumu crmocobaMu MOKHO YITYYIIUTh PEOJIOTHUECKHE XapaKTePUCTUKH THIPOreNell Ha OCHOBE
LUUCTEeMHA U HUTpaTa cepedpa?

149. Kakwue npouieccel MoryT niporekath npu BBegenun JIHK B crctemy nuctenH-HUTpaT cepedpa?

150. UTo MOKHO OKMIATh IPU 3aMeHe LUCTEMHa Ha LUCTUH B MpoIecce releo0pa3oBaHusl JaHHOM
CHCTEMBI?

VIl. MartepmuanbHo-TexHMueckaa 6asa, Heobxoaumaa pJAna  OCyLW,eCTBAEHUA
obpasoBaTenbHOro npouecca no AUCUUNIAUHe:

B xoae u3ydeHMA AMCUMNAMHBI MCNoAb3yeTcA NpubopHaa 6asa gna npoBeaeHUA
Hay4YHbIX WUCCNeA0BaHUN (OUBUKO-XMMUYECKMMW METOAAMM aHanM3a, KOTOpPbIM
pacnonaratoT nabopatopum Kadeapbl GU3NYECKON XUMUN XUMUKO-TEXHOOTMYECKOTO
¢dakynbTeTa.

® KOMMbHOTEPHI
® CTO/bI

® CTy/bA

® [0CKa y4yebHasn
® [pPOEeKTop

VIil. CeepgeHuna 06 o6HoBNEeHMU paboyeit Nporpammbl AUCLUNAUHDI

Nen.n. O6HOBNEHHbIN OnucaHune BHECEHHbIX PeKkBM3UTbI AOKYMEHTA,
pa3aen pabouel N3MEHEHW yTBEPAUBLLETO
nporpammebl N3MEHEHUSA
ANCUMNIUHBI




