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«AJIbrHHATHBIE MHKPOKOHTeHePbI, MOAH(pUUHPOBAHHbIE cepedpPSIHLIMHA
HaHOYACTHIAMM: NOJIyYeHHe, CBOHCTBA H NPHMEHEeHHE,
NPeACTABJIEHHOH HA COHCKAHHE YYEHOM CTeNeHH KAHIMIAATA XHMHYECKHX

HayK no cnenuanabHocTu 1.4.4, dusnyeckass XumMus

Huccepranmonnas pabora Jlenrepr E.B. moceamena BaHoi npobieme
COBDEMEHHOM ~ OHOMEIMIMHBI, cocTosiedf B  pa3paGoTKe CHHTETHUECKHX
MaTepHajoB JUis oOecredeHus! KOHTPONsS (HapMaKOKMHETHKH TepaleBTHUCCKHX
npenaparos. Jlis pemleHus: 3TUX 3a1a4 B HACTOSIEe BPEMS B KayecTBe CpencTB
AOCTABKH NMPUMEHSIOTCS Pa3/IUYHbIC HAHO- W MHKPOKOHTEHHEpPBI JeKapCTBEHHBIX
npenapatoB.  Kiouepoli mpoOmemModft mnpu  3TOM  sIBISETCS  obecreuenie
KOHTPOJIMPYEMOTO BEICBOOOXKIEHHS JIGKAPCTBEHHBIX CPEJICTB B LIEJIEBOM TKAHH HITH
OPraHe ¢ [IOMOILBIO JIOKATBHbIX BO3NCHCTBHM, HE OKAa3bIBAIOIINX BPEJHOTO BIUSHHUS
Ha OKpy’Karollie 3mopoBble TkaHu. B nuccepranym Jlenreprt E.B. B kagecTBe Takux
CPCACTB I0CTABKH pAaCCMOTPEHbl MUKPOKOHEHHEPH! C COepiKalell HAaHOYACTHI[bI
cepeOpa albIrUHATHOM 0GONOUKOH, KOTOPAsk MOKET GbITh paspyIieHa ¢ MoMOIIBIO
HEIPOAOJDKUTEIBHOTO JIOKABHOIO yIIBTPa3BOKOBOTrO o0irydenus. O4YeBUIHO, 4TO
AJLSL OCTHIKEHHsI ITOCTaBIIeHHON B auccepranuu Jlenrepr E.B. nenn Heo0X0oIuMO
MUMETb  HCTKHE MNPENCTaBICHHA O BIMAHWM  YCJIOBUM  IIPUTOTOBIICHUS
MHKPOKOHTEHHEPOB, cocTaBa 1 MOP(OJOTHH HX 0GOIOUKH HA UX XapaKTepUCTHKH.
ITosTomMy mocTaHOBKa AMCCEPTAHTOM 3afaul CO3MAHUS TAKUX MHUKPOKOHEHHEPOB,
KOTOpbIe MOTYT OBITh aJaNTHPOBAHBl JUIi PA3THYHBIX GHOMETHITHHCKUX
NPUITOKCHUM, SIBIISIETCS aKTYJIbHOM M CBOSBPEMEHHO.

Hucceprauuonnas paGora Jlenrepr E.B. cocront u3 maté rias. [iasa 1
IPE/ICTaBIsAeT COOOH MOAPOOHKII H XOPOINO CTPYKTYpPHPOBAHHEINH JIATepaTypPHBIA
0030p, B KOTOPOM MOAPOGHO MPOAHANM3UPOBAHO COCTOSIHHME MCCIEIOBAHM B

00J1aCTH IPUTOTOBIIEHNSI MUKPOKOHTEHHEPOB ¢ allbrHHATHBIMH Ie/IAM B oboouke,



OTHX TIpOLeccax, a TakKe MEXaHH3MBI BBICBOOOMKIEHMsS] HHKAICYTHPOBAHHBIX
areHTOB.

I'naBa 2 coumep)xuT neranpHOEe OINHCaHHE METOJHK, HCIOJIb30BAHHEIX IJIsI
H3FOTOBJICHHS M HCCIEAOBaHUA  (DU3UKO-XMMHYECKHX  CBOMCTB  IOJBIX
MHKPOKOHTEHHEPOB, METOI0B HMMOOHIH3ALMH GHOOrHYECKH AKTHBHBIX BEIIECTR
¥ MarHUTHBIX HAHOYACTHUL[ B MUKPOKOHTEHHEDEI, 4 B IJIaBe 3 ONMCAHBI OIXOIBI
ANA WM3YyYEHUS  3aBUCHMOCTH  (DM3MKO-XHMHYECKHX CBOMCTB  ITOJIyYEHHBIX
MHKPOKOHTEHHEPOB OT YCJIOBUH X TONIyYeHHs, COCTABA ¥ CTPYKTYPbI 000I0YKH.

H1st W3roTOBNEHMS ~ MHUKDOKOHTEHHEpPOB NPUMEHSUIMCH — IMAGIOHHBIE
MHKpOYACTHIbl KapOoHaTa KaNbIMs, yAalseMble U3 TOJOCTH MHKpPOKOHEeHepa
nocie (hOPMUPOBAHHUS €ro ajJbIMHATHOH 06O0JIOUKH. IIpy sToM B mosoct:
MUKDOKOHTEHHEpa OCTalOTCS MaKPOMOJIEKYJIBl MOJAEIBHOrO KOHBIOraTa TPULI-
BCA, panee ancopOupoBaHHBIE B ME30IOPax YACTHUIL KapOoHaTa KaJabLusA. ITO
M3BECTHBIH ¥ IMPOKO IIPUMEHSEMBIH 0/1X01. BaykHbIi 9/leMeHT HayYHON HOBH3HEI
AuccepTannoHHou pabotel Jlenrepr E.B. coctouT B TOM, uTo BBEIEHHE HOHOB
cepeOpa B HAHECEHHYIO Ha sipa KapOOHATa KaJIbIHs aJIbTUHATHYIO 00O0JIOUKY He
TOJIEKO CO3AET 3apOJbIIIeBEIe LEHTPBI UIs GOPMUPOBAHUS HAHOYACTHI] cepebpa,
HO W BBI3BIBACT TeneoOpasoBaHuMe B 000jI0YKe, Onaromaps KOTOPOMY OHa
5()hEeKTUBHO 3axBaTBIBAET M yHEPKUBACT HAHOYACTHI[BI cepebpa. BaxxapiM B
[PakKTHYCCKOM OTHOLICHUM pPe3yJIbTaTOM 3TOH YacTh paboThl SBISETCS TOT
YCTAQHOBJICHHBIM aBTOPOM (DaKT, YTO ONTHMAIbHAS ISl aICOPOIHM HA KIETKAX
cepuueckas popma HaHOUACTHUI] cepebpa, HOPMHEpPYEMBIX IIPH BOCCTaHOBJIEHUHU
MOHOB cepedpa acKOpPOUHOBOM KHCIIOTOM, COXpaHsAeTes BILIOTH 4O KOHIEHTPALH
HuTpara cepebpa 0,75M, mpu KOTOpoil cpeaHuil pasMep HaHOYACTHI] cepeOpa B
0Ty YeHHOH TrHOpUAHON 06010uKe cocTaBiseT 35 + 9 um. Ipu sToM HabrogaeTcs
S(PPEKT MOBEPXHOCTHO YCHIIEHHOTO KOMOHHAIMOHHOTO PACCESHHS MOAETHHOTO
MapKepa, 4-HUTPOTHO(QEHONa Ha IOBEPXHOCTH MHKPOKOHTEHHEPOB, NpHYEM
KO3(QQUINEHT yCUIEHNsS MaKCHMaleH Uil CaMbIX KPYITHBIX MHKPOKOHTEHHEPOB
pasmepom 3.0 £ 0.8 mMkm, nocturas BemmuuH ~10°, 4To COOTBETCTBYET 3 heKTy

T'HTaHTCKOI'0 KOM6HH&HHOHHOI‘0 pacceanus. 210 ACJIa€T BO3MOKHEIM IIPHMEHEHHE



KICTOK, a TakKe OIacHBIX COCNMHEHHH, OHOMONEKYT wu MHUKPOOPraHHU3MOB,
CMOCOOHBIX aJICOPOHPOBaTHCS Ha TIOBEPXHOCTH HAHOYACTHL] cepedpa, YTO MOKa3aHo
Ha IpUMepax MOZAeNbHOro Kpacutens Pomamuma | B €r0 BOIHBIX pacTBOpax B
AHala3’oHe KoHIeHTpanwii ot 0,01 1o 1000 MKM, a Takke ACTEKTHPOBAHUS B CpeJie
OaxTepuii KuIeYHON maouky £ coli.

B raaee 4 paccmarpusaercs siusmue COCTaBa U CTPYKTYPBI aJIbIMHATHOL
00oIr0uKH MHUKPOKOHTEHHEPOB Ha KHUHETHKY JeCOPOLMH 3arpy:KeHHOI'O B HHX
MoZnebHOrO coenunenus TPUL-BCA [P MaJIOMOIIHOM YJIBTPa3sByYKOBOM. Beuru
OUPEICIICHBI IPAaKTHYECKH Ba)KHBIE TaHHEIE O dacrore (35 xI'17), MomHOCTH (0,64
B1/cM?) u mmmrensuocty (60 MuH) yneTpasBykoBoro BO3JICHCTBUSI, IPH KOTOPBIX
paspymarTcs 000I04YKy MHKPOKOHTEHHEPOB H U3 HUX AeCopOUpyeTCs MOJeBHBIL
konbrorar TPULI-BCA. ITpu stom s dexTrBHOCTD HTHX TIPOLIECCOB MaKCHMaTbHA
AJIs Hanbosee KPyITHbIX MHKPOKOHTEHHEPOB JquameTpoM 3.0 + 0.8 Mk,

Hakonen, ruaBa 5 nocssmena MCCIICIOBAHMIO BIIMSHUA COCTABA W
CTPYKTYDPBI allbITMHATHBIX MHUKPOKOHTCHHEPOB Ha KHUHETHKY BEICBOOOKIEHUS
3aIrpy’KEHHOTO COeIUHEHHMs II0J] NeHCTBHEeM JIA3CPHOTO U3ITYYEHUS B YCIOBHSX in
Vivo Ha NMpPHMepe MHOIOKIETOYHbIX SKHBEIX OpraHu3moB (Hemarone! C. elegans).
Buavane ¢ nmomorgro MCCIICIOBaHMH i Vifro Ha NMOBEPXHOCTH arap-arapa ObLIO
YCTaHOBIIEHO, YTO BBICBOOOKIEHHUE UHKAICy THPOBaHHOI'O MOAEILHOI0 KOHBIOraTa
TPUILI-BCA obecneynsaercs BO3JEHCTRHEM Ja3epHOro obiaydeHUs B GImbKHEH
HH(]pakpacHol o06macTn ciektpa (785 uM) MommocTBIO 5 mW 15 MBT u
ATATETBHOCTEIO 10 ¢. s npoBenenms OKCIICPUMEHTOB i7 Vivo MUKPOKOHTeHHEpbI,
conepxamme xkoHbtorar TPULI-BCA, 6pun AOCTABIEHBI B KHUIIEYHUK HEMATO.
HIYTEM HX KOPMICHHs MHKDOKOHEHHEepamMH B Tedenme 24 9, U Jlajlee y4acTOK
HEMATONBI, COAEPIKALMHA MEKPOKOHTEHHEpEI, II0/IBeprajcs nasepHOMy 06Ty deHu o
B Teuenne 10 cexkynn ¢ mocnemyromeit OLEHKOH mpoduieit ¢ayopecuenmmu
KOHbBIOraTa. IIpakTHuyeckw BayKHEIM PE3yIbTaTOM sBIAETCA TOT (aKT, 9TO
O0llydeHHe  MOIIHOCTBIO 5 MBT He mpuBommT K BBICBOOOK IEHHIO
HHKaIICy TMPOBAHHOIO BeluecTna. J[ist 3Toro NOTPeGOBATOCH YBEMUYNTD MOIIHOCTE

masepa Jjio 15 MBT, uyto mpuBommio K AecopOuuu Kowstorata TPUI-BCA us3
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Taxum o6pasom, Ha ocHoBaHHY BBILICU3TOKEHHOTO MOXKHO yTBEPIKAATE, YTO
AUCCepTallioHHas paGota Jlenreptr E.B. B monmoii MEpe OTBEYAET KpPHTEpHIM
AKTyaJIbHOCTH, HAYYHONH HOBM3HBI U NPaKTHYECKOH 3HaYUMOcTH. TeM He MeHee, 110
AUCCEPTALTHOHHOU paboTe ecTh HECKOIBKO BOIIPOCOB U 3aMeYaHMUiA,

1. KaxoBa Tonmmuna ansrunatsoi 000J10uKH MHUKPOKOHTe}HHepoB? Bruser nu oua
Ha MIPOLECCHI CTUMYJIHPOBAHHOI'O YIBTPA3BYKOM BBICBOOOXKICHHS COMEPIKAMOT0?
MoskHo 11 HanpaBienHo PCTYJINPOBATE 3Ty TONIIMHY YCIOBHAMH IPUTOTOBICHHS?
Ha ctp. 73 rosopures, uto IpH 100aBNEHUN aCKOPOHHOBOH KHCIOTE BO Bpems
CHHTE3a, IIPOUCXOAUIIO HCTOHYEHHE 060IOUKH KOHTeHHepoB. MoxeT GbITh, ee Hao
N00aBIIATE GOJIbLIE IS TOrO, YTOGEI TIPH yoKE KPaTKOBPEMEHHOM YJIbTPa3ByKOBOM
BO3NIEHCTBUH  Bce MUKPOKOHTCHHEPEI  paspyIIaluch, BEICBOOOXKJasl  CBOE
conepkumoe?

2. Ha ctp. 73 Taxke YKa3aHo, 4To THOpHIHEIe MHKPOKOHTeHHepHI pazmepom 0,9 +
0,1 MKM ycTolumBEl K YJIBTPa3BYKOBOMY BO3IEHCTBUIO Omaromaps pPaBHOMEPHOMY
TIOKPBITHIO anbrMHATHOH 00O0NIOYKYM HAaHOYACTHIIAMHU cepebpa. Berxoaut, uto s
s(dexTuBHOrO  MUCTAHIHMOHHOTO PaspylICHUsI  MHKDOKOHTEHHEpPOB  HyKHO
CTPEMHUTLCA HMEHHO K HEOJHOPOAHOCTH MOKPHITHS? Mojker OBITB, U U1 MEJIKHX
KOHTCHHEPOB MOXHO CO3IaTh TaKkyro HeoxHoponHocth? Tem Gomee, 4to oHU
OUTHMANLHBI 1yt kopmnenust C. Elegans (ctp. 84). C npyroit cropous,
OAHOPOIHOCTH  MOKPBITHS IO3BONSET YCHIATH CHIHAN KOMOHHAI[HOHHOTO
paccesnus ceera jgo 10° (ctp. 66). Ocraercs HESACHBIM, KaKoe MOKpPbITHE
HMPCAIOITHTENIEHO, OHOPOHOE UIIH HEOTHOPOHOE. DTO TpeOyeT mosicHeHwus.

3. Kak ykazaHo ma ctp. 52, KomHuecTBoO BKJIIOYEHHBIX B MHKPOOOOIOUKH
HAHOYACTHI] MAIHETHTA OLIEHHBAIOCH METOIOM KOJIOPUMETPHYECKOTrO THTPOBAHMSI,
TPH KOTOPOM HHTEHCHBHOCTH OKPAcKH PacTBOpa COOTBETCTBYET KOHLEHTPALNH
HoHOB Fe** BecmencrBme mx B3aUMOJEHCTBHS C DPOJAHUTHOHAMHE (SCN). Dro
BRINNIANAT BeCbMa TyMmaHHO. Ommcannas B pasmene 2.7.4 METOLHUKA IT03BOJISIET
OIPCACIUTE KOIMYECTBO HOHOB JKeJle3a, 4 He HAHOYACTHI] MATHETHTA,

4. BBIBOIEI COOPMYTHPOBaHE CoHIIKOM ATHHHO W TIOBTOPSIIOT 3HAYUTEIBHBIC

KYCKH TeKCTa uccepTauuy. Hanpumep, BBIBOL 2 MOKHO GBUIO Ghr COKDaTHTh JI0
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obosoyek MHKPOKOHTEHHEPOB, [O3BOMISET 3HAYUTENLHO ITOBBICUTE UHTEHCUBHOCTE
CHTHana KOMOHHAIIMOHHOTO pacCesHHs cBeTa u ACTEKTHPOBATh IIPUCYTCTBHE B
CYCIEH3HU MOJICIBHOTO coenuHeHnst Ponamun § B AHAla30He KOHIEHTPalUil oT
0,01 mo 1000 MkMy, [IOTOMY YTO OIITUMAJILHBIE KOHLICHTpAlluH, pasMephI U poyee
— OTO J€TajIH, a He BEIBOIEL.

5. ns wsydenus snusHms mabnona/sapa CaCO; Ha cBolicTsa TTOJIy YeHHBIX
KOHTEHHEPOB,  HCIIOIB30BAIH HaCTHLbL  BATEpUTAa  PA3IHYHBIX  Pa3MEpOB,
CHHTC3NpOBaHHBIE Tpems MerTozZamu. Ilo  cBemeHmsM U3  HHTEpHETa,
«BaTEPHT (TaKXKe H3BECTEH Kak (bateputr) — pemkwuit MHUHEpall M3 Kiacca
KapOOHaTOBY». ABTOp Tak jerko CHUHTESUPYCT peNKUH IIPUPOTHBINA MUHEpAI, a elre
U TpeMst MeTogaMu?

6. Mmeercst psig TexHHUecKux HeOpeKHOCTeH:

- B OIHCAHNK MaTePHAIoB A/ AUrHIpaTa XJIOpuIa Kanblys NpuseeHa popmyia
MOHOTUpAaTa, a B MPUBEICHHOMH OpyTTOo-hopmyite anbrunaTa HaTpHsl HET HATPHSI,

- Ha cTp. 48 roBopurcs o momioxke u3 CaF BMecTo CaF»;

- I0BOJIBHO CTpaHHO 0003HAYaTh BOCCTAHOBICHHOE cepedpo xax Ag* (tabnuma 1),
[IOTOMY 4TO HESICHO, YTO TOI'a OKHUCIIEHHOE cepebpo;

- Ha ctp. 82 nmBaxigbl moBTOpeHa (pasza «Dkcnepumentst iz vivo Mo
BBICBOOOXK/ICHHIO KOHBIOIATA TPUII-BCA nox neficrBuem JIA3€PHOI0 U3JTyYEHUS
[IPOBOIMIIM B T€YEHHE 6 YaCOB MOCIIE CHHTE3a MHKPOKOHTEHHEPOB, YTO ITO3BOJIIIIO
COXpaHUTb  3HAYUTEIILHOE KOJHYECTBO KOHBIOIATA TPUII-BCA  BHYTpPH
MHKPOKOHTEHHEPOB)Y.

HeoGxomumo OTMETHTB, YTO C/IEJIAHHEIE 3aMEYAHUS HOCST pPenaKIIHOHHBIH
WM THCKYCCHOHHBIM XapakTep W He BIUSIOT Ha OOLIYI0 BEICOKYIO OIEHKY
AHCCEPTALlHOHHOHN paboThL.

Io cBoeit axryansHocTH, HayuHO HOBH3HE, IIPAKTHYECKO} 3HAYMMOCTH, a
TalOKe 110 00bEMyY BBIMOJHEHHBIX HCCIEIOBAHMN U JMYHOMY BKIIAIy COMCKATEIsI
Auccepranus Jlenrepr Exarepuns Branumuposubl Ha Temy: «ANBrUHATHBIE
MHKPOKOHTEHHEPBI,  MOAU(DHIUPOBAHHBIE CepEOPSAHBIMH  HAHOYACTHI[AMH:

TIOyICHHE, CBOWCTBA W IIPHMEHEHHEY YAOBIIETBOPSIET BCEM TpeGOBaHUAM,



O HPUCYXXICHMM YYeHBIX CTeIeHeH, YTBepIKIEHHOTO IocTanoBneHnem
IIpaButensctea P® Ne 842 or 24 ceHTsi0ps 2013 r. B penakimu ¢ HU3MEHEHUSIMH,
YTBEPXKCHHBIMH IIOCTaHOBJIeHUAMH [Ipasutenscrea PD ot Ne 335 oT 21 arnpesns
2016 r. m Ne 426 ot 20 mapra 2021 r. Tema u cozlepxaHne padOTHI MOJHOCTHIO
COOTBETCTBYIOT IACHOPTY CHeUUANBHOCTH 1.4.4, Ousnyeckass XMMUsI, a ee aBTop,
Jlenrepr Exarepuna BiiagumupoBHa, 3acmysxuBaer IOPUCYXIEHUA €l Y4YEHOU
CICICHM KaHIuIaTa XHMHYECKMX HAyK IO CrenuanbHocTd 1.4.4. dusmyeckas

XHUMHS.

OdunuanbHelil ONIOHEHT:

AIOKTOp XHUMHYCCKMX Hayk, Haywampiili pyxosomurens d¢uimana benepansrOro
FOCY TapCTBEHHOTO OIOPKETHOTO YUpeIkKICHHS «IlerepOyprekumii HHCTUTYT STEpHOI
dusuky um. B.II. Koncrartunosa HammoHalsHOro HCCIIEI0OBATENILCKOIO LIEHTpa
«Kypuarosckuit mHCTHTY T» - UHCTHTYT BBICOKOMOJIEKYJISIPHBIX COeIMHEHU T
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