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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuiuinHa «OCHOBBI HAay4HO-HUCCIIEOBATENbCKOM pabOThD» BXOAUT B IPOrpaMMy
cnenuanureta «Jleuebnoe neno» no HampasneHuro 31.05.01 «JleueOnoe neno» u uzydaercs B 10
cemectpe 5 kypca. ucuuiuinny peanusyer Kadenpa ructonoruu, HUTOIOTMH U 3MOPHOJIOTHH.
JucuumiuHa cocTouT u3 4 pasnenoB u 12 TeM u HampaieHa Ha uzydeHne OCHOBHOM LIENbIO
ABJIsieTC (POPMHUPOBAHUE y CTYACHTOB CHUCTEMbl 3HAHMH O METOJOJOIMM HAay4yHOro MOHUCKA U
HaBBIKOB CaMOCTOSITEJILHOTO TNPOBEJCHUS HMCCICIOBAHUN B oOnacT OmomenuuuHbl. B 3amaun
BXOJUT HM3y4YEHHME CTPYKTYypbl HAy4YHOTO 3HAHUs, OBJAaJeHUE MeToJaMHu cOopa U 00pabOTKH
OMOMETMITMHCKUX JaHHBIX, OCBOCHHE MPaBWI O(pOPMIICHHS HAYYHBIX TEKCTOB M ITHUYECKUX HOPM
HCCIIEI0BATEIbCKON JESTEIbHOCTH.

Llenpt0 OCBOGHHS JIUCHUIUIMHBI SBJISIETCS (OPMUPOBAHHE Yy CTYJIEHTOB CHCTEMHBIX
IPEJICTaBICHUA M HABBIKOB IIPOBEACHUS HAy4yHO-UCCIENOBAaTEIbCKOW paboThl B 00JACTH
OMOMETUITVHEI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenue aucummiIuHbl «OCHOBBI HAay4HO-HCCIIEA0BATENbCKOM pabOThl» HANpaBIEHO Ha
(dopmupoBaHue y 00yUaroIuXcs CIEAYIOUMX KOMIIETeHIUH (YacTH KOMIIETEeHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

CnocobeH pemarts cTaHJapTHBIC
3a7a4M po(hecCHOHATBLHOM
JeATETLHOCTH C MCIOIb30BaHUEM
nH(pOpPMaMOHHBIX,
O6ubarorpaduueCcKux pecypcos,
MeIUKO-OHOJIOTHYECKON
TE€PMHUHOJIOTUH, HH(HOPMAIIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH
C Y4eTOM OCHOBHBIX TPeOOBaHUIl
HHPOPMAIMOHHON 6€300aCHOCTH

OI1K-10.3 CriocobeH uconbp30BaTh HHPOPMAITHOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTHH, BKIII0Yas IPUKIIAIHOE
IporpaMMHOE 0OecriedeHre, B TOM YHCIIe C MPUMEHEHHEM
TEXHOJIOTHH NCKYCCTBEHHOTO MHTEIIIEKTA, P PEIICHUH 3a7a4
npodeccnoHanbHOM JesITeIbHOCTH;

OIIK-10

OIIK-11.1 YMeeT NoATOTOBUTH HAYYHYIO, HAYYHO-
MPOU3BOJICTBEHHYIO, IPOEKTHYIO, OPraHU3aI[IOHHO-
YIPaBJIEHYECKYIO0 M HOPMAaTHBHYIO JOKYMEHTAIINIO B COOTBETCTBHUE
C HampaBJIeHHEM NPO(ecCHOHANBHON NS TEILHOCTU U
JIEUCTBYIOIUMH TPEOOBAHUAMH K MX O(OPMIIEHHIO;

OIIK-11.2 YMeeT npUMeHSITh MEAUILMHCKYIO TEPMHUHOJIOTUIO,
Hay4HYI0, HAyYHO-TIPOM3BOJCTBEHHYIO, IPOEKTHYIO,
OpTraHU3aI[IOHHO-YIIPABICHYECKYIO 1 HOPMAaTHBHYIO
JIOKYMEHTAIHIO B paMKax CBOEH MpodecCHoHaIbHON
JICSITETILHOCTH;

Croco0eH MoAroTaBIuBaTh U
NPUMEHATH HAyYHY0, HAY4HO-
NPOU3BOJICTBEHHYIO, IPOEKTHYO,

OIIK-11 OpraHU3aIIOHHO-
YIPaBJIEHYECKYIO 1
HOPMaTHBHYIO JIOKYMEHTAIIUIO B
CHCTEMeE 3IpaBOOXPAHCHUS

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Hucrunnmna «OCHOBBI HAay4YHO-UCCIEN0BATEIbCKON paboTh» OTHOCHUTCH K
¢dakynpTaTUBHBIM aucuuiUiiHaM Onoka DTJ[ oOpa3zoBaTenbHON MpPOTrpamMMBbl  BBHICIIETO
oOpazoBaHws.

B pamkax o0pa3oBaTeNbHOW MPOTpaMMBI BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakKe
OCBaMBAIOT JApyru€ JUCHHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKEHHUIO
3aIUTAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS MUCHUIUIMHBI « OCHOBBI HAYYHO-HCCIIEIOBATEIHCKON
paboThI».




Tabauya 3.1.

llepeuenv komnonenmos OII BO,

3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA 01/[01/;1/[}’1]1qu1

Cl’lOCO6Cﬂ’l6yi0WMX 00CMUICEHUIO

IpeamecrByrommue ocaenyromue
HaumenoBanue p y Ay
HIngp KOMIIeTeHIH JUCHHITHHBI/MOYJIH, JUCHHUIITHHBI/MOAYJIH,
NMPaKTHKU* NPaKTHKH*
CrocobeH pemiath
CTaHAAPTHBIE 3a7aYH
po¢eCCHOHATBHOM
JIeSITETIBHOCTH C
UCIIOJIb30BaHHEM
nH(pOpPMaMOHHBIX
(opart ’ buocrarucruka; AHecre3nonorus,
6ubnrorpaduuecKux
€CYDPCOB, MEHKO MenuuuHckas vHGOpMaTHKa; peaHuManys, HHTCHCUBHAS
OIIK-10 peeypeos, N AHanu3 ¥ BU3yalu3alus JaHHBIX; | Tepamnwus;
6uosiorn4ecKoit
TepMUHONOTHH Jloka3zarenbHast MEIUIINHA; Tenemenumuna;
b
HHPOPMALHOHHO-
KOMMYHHUKaIMOHHBIX
TEXHOJIOTHH C y4eTOM
OCHOBHBIX TpeOOBaHHH
nHpopMaMoOHHOH
6e3omacHoCTH
Cnoco0eH noJaroTaBiInBaTh
OO1iecTBeHHOE 3/J0POBBE U
U IPUMEHSATH HAYYHYIO,
3/IpaBOOXpaHEHNE, SKOHOMHUKA
Hay4YHO-TIPOU3BO/ICTBEHHYIO,
3/IpaBOOXPAHEHHUS;
IIPOEKTHYIO, MenunuHckas
Jloka3zaTenbHas MEIUIIMHA;
OIIK-11 OpraHu3alMOHHO- urnena: KPUMUHAJIUCTUKA;
YTPaBIECHYECKYIO 1 L
JIaTHHCKUI S3BIK;
HOPMAaTHBHYIO
AnHatomus;
JOKyMEHTAIUIO B CUCTEME
3/IpaBOOXPAHEHUS

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « OCHOBBI HAyYHO-HCCIIEI0BATEIBCKOM PabOThD» COCTABIISIET « 1) 3a4eTHAs SAMHMIIA.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CeMe:cLBp(-M)

Konumaxmmnas paboma, ax.u. 32 32
Jlexuuu (JIK) 0 0
JlaGopartopusie pabotsl (JIP) 32 32
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 06y4aiowuxcs, aK.u. 4 4
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 36 36

3a4.e/l. 1 1




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bun
Homep HaumenoBanmue pasgeia .
HanmenoBanue TeMbl Conep:kaHue TeMbl yueOHoii
pasiena AUCHHUTLIUHBI %
padoThI
Wzydenue naTepdeiica n pyHKIMOHAIEHBIX BO3ZMOKHOCTEH
MTOUCKOBOM crcTeMbl PubMed kak OCHOBHOT'O HHCTpYMEHTA
nmoctyma k 6a3e nanHbpx Medline. PaccMaTpuBaroTCst MPHHITUTIBL
MHJIEKCUPOBaHMS MEIUIIMHCKON JINTEPATYPHI U CTPYKTypa
CamocTosTenpHas 0TpabOTKa HaBbIKa MONCKA A P AL patyp PYKIYP
. 6ubmrorpaMuecKoro onMcaHus cTaThi. B paMmkax TeMbl H3ydaroTCs
1.1 |Hay4YHOU JIUTEPATYpPHI C UCTIOIB30BaHUE Oa3bI JIP
; MHCTPYMEHTHI (HIBTPALUK PE3YJIbTATOB IIOKCKA 110 Pa3IMYHbIM
na"ubeix Medline.
KPUTEPUAM: THITy ITyOIuKanuu (MeTa-aHaIN3bl,
PaHIOMH3UPOBAHHBIE KOHTPOJINPYEMBbIE HCTIBITAHHS,
cucTeMaTHYecKue 0030phbl), AaTe BBIXO/A B CBET, BO3PACTY U IOy
. NalMCHTOB, 8 TAK)KE HAJIMYHIO MOJHOTEKCTOBOTO JOCTYIIA.
Ilouck u aHanu3 Hay4yHOU
Pazgen 1 HTepaTyphi MeTtoponorus paboThl ¢ 6a3aMu JaHHBIX: AJITOPUTMBI MIOKCKA B
y HayuHbIx cucTemax (PubMed/MEDLINE, Scopus, Web of Science,
., |eLibrary). Kpurepun or6opa my6nukanuii: OnieHKa akTyaIbHOCTH
IToaroroBka Ha OCHOBE HAYYHBIX ITyOIMKAIIMH
N CTaThH, UIMIAKT-(PAKTOP KypHAIIA, HHJIEKC IUTUPYEMOCTH
MYJIbTUMEANHHOM MPE3eHTalNN ¢ aHAIN30M
. 9 aBTOpOoB.MeTozpI aHanmM3a copepskanus: CKBO3HOE YTEHHE,
KOHKPETHOH HayYHOW IPOOIeMbI MITH
1.2 ., BBIJIEJICHNE THITOTE3bI, 00BEKTA, METO/IOB U PE3YIILTATOB JIP
OTAEIBbHOU IyOnuKayu. Y CTHBIE
nccnenoBanus. OLEHKa 0Ka3aTeIbHOCTH U JOCTOBEPHOCTH
MPE3eHTaINHU NTPOaHAIN3UPOBAHHBIX 9 .
B BBIBO/I0B.BBIOOD KOHKpETHOI HayYHOH MPOOIEMBI B paMKax
Y yueOHOM qucuuminHbl.[loroToBKa MakeTa npe3eHTaluy U Te3UCOB
BBICTYIUIeHUS. PelieH3npoBanue paboT KOJUIET U yyacTUe B
TPYTIIOBOM OOCYXKJICHHH.
OxBaTbIBaeTCs CBETOBasi MUKPOCKOIIHS BO BCEX MOJIU(PUKAIMAX:
(ha30BO-KOHTPACTHASI, TEMHOIIOJIbHAS U JTFOMUHECICHTHASI
(pryopectieHTHAs ) MUKPOCKOTIHSA. M3y4yaroTcs KJacCH4ecKue
TexHHKa MUKPOCKOIIMPOBAHHUS B CBETOBBIX
2.1 MHKDOCKONAX CIOCOOBI (PMKCAIMH, TPOBOJKH U OKPAIINBAHUS THCTOJIOTHYECKUX JIP
P ’ npenaparoB (reMaTOKCHIIMH-3031H, METOIbI 110 PomMaHOBCcKOMY-
Kitaccnueckue MeTonp!
. I'mmze). PaccmarpuBaercst auarHocTHdecKast 3HAaYMMOCTb
Paznen 2 |uccnenoBanmii B
LIMTOJIOTHYECKOr0 aHaJIN3a.
OouomMenunIHEe "
®duznyeckre 0CHOBBI 3JIEKTPOHHONH MUKPOCKOIHH
DJeKTpOHHAsI MUKPOCKOIINS
W3zyuaercst npupo/ia 3JICKTPOHHOTO ITyYKa W ITPHHIIMIT
(TpaHCMHCCHOHHAS U CKAHUPYIOIIAsi), METOIbI
2.2 (opMupoBaHUs N300paXKEHHS B YCIOBUSX TITyOOKOT0 BakyyMa. JIP

W3TOTOBIICHUSI MUKPOOOBEKTOB LIS
3JIEKTPOHHON MUKPOCKOIIUU

PaccmarpuBaroTcs HOHATHA pa3pelIaonieid CIoCOOHOCTH U
YBEIMUYEHUS], CPABHEHUE XapPAKTEPUCTUK CBETOBBIX M DJICKTPOHHBIX




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

MHUKpOcKoIoB. O0Cy1aeTcsi B3auMOICHCTBUE IIEKTPOHOB C
00pa3oM 1 BOBHUKHOBEHUE PA3JIMYHBIX CUTHAJIOB (BTOPHYHbIE
3JIEKTPOHBI, OTPaXKEHHBIE JICKTPOHBI, XapaKTEPUCTHUECKOE
PEHTITEHOBCKOE U3ITyUYEHHE).

TpancMmuccroHHas (IPOCBEYNBAIOIIAs) JIEKTPOHHAS MUKPOCKOMHUS
(ToM)

Msyuaercs yctpoiictBo TOM U NpuHIUI NPOXO0KACHUS
3JIEKTPOHOB Yepe3 yIbTPAaTOHKHE 00BeKTHI. PaccmarpuBatoTes
BO3MOXKHOCTH METO/Ia B M3Y4YE€HHH YIbTPACTPYKTYPbI KICTKH:
CTPOCHHMSI MUTOXOHJPHUH, 3HAOIIIa3MaTHIECKOH CETH, ammapaTa
Ionpmxn, MeMOpaHHBIX KOMIUIEKCOB M BHpYcoB. O0cyskmaeTcs
UHTEpIpETalHs IUIOCKOCTHBIX H300pa)KeHUI BHICOKOTO
pa3pelieHus.

Ckanupyronias (pacTpoasi) d1eKTpoHHast MUKpockonus (COM)
W3yuaercst npUHIKI CKAHUPOBAHMUS TOBEPXHOCTH OOBEKTa
coKycupoBaHHBIM IIy4KoM. PaccmatpuBaercs moyrydeHue
TPEXMEPHBIX U300pakeHui pebeda KIeTOK, TKaHeH u
MHUKPOOHOIIOTHIECKAX 00BEKTOB. OOCYKTat0TCS BOMPOCHI TITyOMHEI
PE3KOCTH ¥ BO3MOXKHOCTH MCIIOIb30BaHUS PEHTT€HOBCKOTO
MHUKpPOAHaJIN3a AJIs OTIPEIeJICHHUS SJIEMEHTHOTO COCTaBa
OHMOIIOTHYECKHX 00Pa3IoB.

MeTos! moATOoTOBKH 00BEKTOB It TOM

W3zyuaercst Ki1acCHYECKUI MPOTOKOJ NOATOTOBKH OHMOJIOTHYECKOTO
Marepuaina: XuMuueckas Gpukcarus (rryTapaibIeruioM u
TETPAOKCHIOM OCMHUS), ACTHAPATAINI B CEpUH CITUPTOB U alleTOHA,
3aJIMBKa B SMIOKCHIHBIE CMOJIBL. PaccMaTpuBaeTcs TEXHUKA
YIBTPaMUKPOTOMHUH — HOJIy4eHHE cpe30B ToamuHoH 50-90 HM.
OO6cyxIaroTcs METOIbI KOHTPACTHPOBAHUS CPE30B COIISIMHU
TSDKEJIBIX METAJIOB (ypaHMWIAIeTaT, IUTPAT CBUHIA) K METOJ
HETraTHBHOTO KOHTPACTUPOBAHMS JUIS UCCIIEAOBaHUS
MaKpOMOJIEKYL.

MeTtoap! moaAroToBKU 006eKTOB it COM

N3zyuarorcsi 0coOEHHOCTH COXpaHEHHs €CTECTBEHHOM
APXUTEKTOHUKH MTOBEPXHOCTH. PaccMaTpuBaloTcs MPOLECChl CYIIKN
B kputnieckoit Touke (Critical Point Drying), nckmodarornime
JeopManuio 3a cYeT MOBEPXHOCTHOTIO HaTsXKeHMs. V3ydarores
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Bun
yueOHoit
padoThr*

METOJIbI CO3JITAaHKS TOKOTIPOBO/ISIIETO CJI0s Ha MOBEPXHOCTH
OMO0OBEKTOB ITyTEM TCPMHUYESCKOTO WIIM HOHHO-CTUMYITUPOBAHHOTO
HAIBUICHHUS] METAJJIOB (30JI0TO, TJIATHHA, MAJUIAIHN).

2.3

MeTOZ[bI HUCCIICAOBAHUA )KUBBIX KJICTOK.
KonnuectBenunie MCTOAbI UCCJICAOBAHUA.

MeTo/Ibl HCCIIeIOBAHUS KHUBBIX KIIETOK

Wzyuarorcs moaxoas! K HAOJIIOJCHHUIO 3a poLieccaMy B KiIeTKax 0e3
ux Qukcanuu u rudenu. PaccmatpuBaeTcs (pa3oBo-KOHTpACTHAs U
UHTep(EePEHIMOHHAS MUKPOCKOIIHSI, TI03BOJISFOLIHE
BU3YaJI3HPOBATh HEOKPALICHHBIE CTPYKTYPHI 33 CUET
npeoOpa3zoBaHus (Ha30BBIX CABUIOB CBETOBOI BOJHBI B
aMIUTUTYJHBIC. Pa30upaloTcst IpUHLIUITEI TEMHOIIONBHOM

MHKPOCKOIIMH ISl OOHApPY>KEHUS CyOMHUKPOCKOITMYECKUX 0OBEKTOB.

Ocoboe BHIMaHNE yIeNACTCS IPIKU3HEHHOMY OKpPAIINBaHUIO
(BUTaIBHOMY U CYNPaBUTAIbHOMY) C UCIIOJIb30BaHUEM
HETOKCHUYHBIX Kpacurteneil u guyopecueHTHbIX OenkoB (GFP u np.),
a TaKke METO/aM IOJICPIKAHUS KU3HEACATEILHOCTH 0000 BEKTa
Ha IPEIMETHOM CTOJIMKE (TepMocTabmin3ais, nepdy3rnoHHbIe
KaMephl).

KonnuecTBeHHbIE METOABI B LIUTOJIOT MU

Wzyuaercst murodoTodoToMeTpus Kak Crocod onpeaeaeHus
KOHLICHTPALMH 1 OOIIET0 COJEeP)KaHNs XUMUIECKUX BEIIECTB B
KJIETKE 110 CBETOIOIIIONIEHUIO. PaccMaTpuBalOTCs HPUHIIUIIBI
nHTEp(HEPOMETPUH AJISI U3MEPEHNUS CyXOH MAcChl KJIETOYHBIX
CTpyKTYp. Pa3buparorcst o0CHOBBI MOP(OMETPHU U CTEPEOTOTUH —
MaTeMaTHYeCKHX METO/I0B aHai3a T€OMETPHUECKHX TapaMeTpOB
(mnowmans, 00beM, hopma siiep M OpraHesil) 1o IByXMEPHbIM
cpe3aM U M300paKEeHUSIM.

JIP

Paznen 3

CoBpeMeHHbIE MOJIEKYIISIPHO-
OMOJIOrMYeCKUE METOIBI

3.1

[paBmia Hagnexamei 1adopaTopHOI
MPaKTHKH.

OO1ue moJIoKeHHs ¥ MPUHIKIBI HajIjIexaniel 1abopaTopHoit
npaktuku (GLP).U3y4aercst onpenenenne cuctembl GLP xak
HWHCTPYMEHTa 00ecredeHns Ka4ecTBa, OXBAaTHIBAIOIIETO
OpraHU3aIOHHBIE TIPOLECCHI M YCIOBHUS, B KOTOPHIX IUTAHUPYIOTCA,
BBINOJIHAIOTCSI U KOHTPOJIMPYIOTCS 1a00paTOPHBIE UCCIICAOBAHUSL.
PaccmarpuBaeTrcst HCTOPHSI BOSHUKHOBEHUS CTaHAAPTa U €ro
3HaYEHHE JUI1 00EeCIeYeHNUS JOCTOBEPHOCTH, COITOCTABUMOCTH U
MIPOCIIEKUBAEMOCTH PE3YIbTATOB HAYUHBIX U JOKIMHUYECKHX
HCIBITAHUN HAa MEXIYHapoaAHOM ypoBHe.CTaHIapTHbIE
onepanyonHblie npoueayps! (COIT).M3yyaercs Ha3HAUEHHE U

JIP
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CTPYKTYpa CTaHJIapTHBIX OIEPALMOHHBIX ITPOLEAYP KaK MopOoOHBIX
MTUCEMEHHBIX MHCTPYKIMH JUIsl BHITIOJIHEHUS! PYTHHHBIX OTIEpaIui.
Pazbupaercs npouecc pa3paboTKy, yTBEPKACHHS, AKTyaITH3aHH 1
xpanenus COII. PaccmatpuBaeTcst posib CTPOroro cieoBaHus
MIPOTOKOJIaM B MUHUMH3ALIUH OLIHOOK, CBSI3aHHBIX C YEJIOBEYECKUM
(daxTopoM, 1 00eceYeHNH BOCIIPOU3BOIMMOCTH SKCIIEPHMEHTOB.

3.2

[Mpunnun BectepH-OmoTa. [IpakTuueckne
3aHATHS B HAYYHOH JlaDopaTopuy, ydacTue B
JKCIIEPUMEHTE.

IToarotoBka 06pasioB U KCTpakius 0enkoB. M3ydaroTcst STamnsl
MTOITOTOBKH OMOJIOTHYECKOT0 MaTepuaia (TKaHeH W KyJIbTyp
KJIETOK) K aHAIH3y. PaccMaTpuBarOTCsS MPHUHIHIIE JIN3UCA KIETOK C
HCTIOJF30BaHUEM CIIEIIHATH3UPOBAHHBIX Oy(depoB, conepKammx
JETepPTreHTHl H MHTHOUTOPHI IPOTea3 IS MPEIOTBPAICHHS
nerpaganuu 6eaxoB. OOCYKIA0TCs METOBI OTIPEICTICHNUS
KOHIEHTpAIMK 0011ero Oeska B Iu3ate Jisi 00ecIeyeH s paBHOK
Harpy3KH Ha rejib. JJeKTpo(dope3 B OIHAKPUIAMHIHOM Tejie
(SDS-PAGE). Pa36upaercst IpUHIMIT pa3zeieH st OEIKOB 10 UX
MOJIEKYJISIPHOM Macce 0] BO3JIeHCTBUEM DIIEKTPHYECKOTO TOKA.
Wzyuaercst poss nogeunicyibdara Harpus (SDS) B nenarypanun
0€JIKOB M IPUJIAHUU UM PAaBHOMEPHOTO OTPHULIATEIBHOTO 3apsija,
YTO TO3BOJIET Pa3ACIATh MOJIEKYJIIbl HCKITIOYHTEIEHO HAa OCHOBE MX
pa3Mmepa. PaccmaTpuBaeTcst CTpyKTypa IPEepHIBAIOIIIXCS CUCTEM
reneil (KOHIEHTPUPYIOMIETO U Pa3AeiIsIOIETO).
Onekrpodopernueckuii mepeHoc OeIKOB Ha MeMOpaHy. M3ydaercs
poIiece IepeHoca pa3AeIcHHBIX OSKOB U3 reisd Ha TBEPIYIO
TOTOKKY — MEMOpaHy M3 HUTPOICIUTIOI03bI HITH
nomusuHWIHAeHGTOpHAa (PVDF). O6cyxnatoTcs ycnoBus
«MOKPOT0» U «IIOJyCYXOI'0» TUIIOB IIEPEHOCa, COXPAHEHHUE
HPOCTPAHCTBEHHOT'O PaCIIOI0KEHH s OEIKOBBIX TOJIOC U
TOCJISAYIOIAsT BU3yaJu3aIus o01iei KapTUHbI Oenka (Hampumep,
okpammmBanue [ToHco S) 17151 KOHTPOJIS KadecTBa MepeHoca.
NMMmyHOIETeKIHS U IETEKIMS CUTHANIA. PaccMaTpuBarOTCS ATAITBI
OJIOKMPOBKH CBOOOTHBIX YIACTKOB MEMOpPAHBI JIst
MIPEAOTBPALICHUS HECTICIIM(UUECKOTO CBA3BIBAHMS aHTUTEI.
W3zyuaercst npuHOMT CENUPUYECKOTO PACIO3HABAHMS LIEIIEBOTO
AHTHUTCHA TICPBUYHBIMU AaHTUTEIIAMH U TIOCIEAYIONICe
HCIIOJIb30BaHNE BTOPUYHBIX aHTUTEN, KOHBIOTHPOBaHHBIX C
(dhepmeHTamu (IEPOKCUIA30M XPEHA WIIH IIEJIOUHOH ocdarazon).

JIP
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OOCYXIar0TCsI METO/IbI BU3YATU3AIMU PE3YIIbTATA:
XEMUITIOMUHECIIEHIIUS, KOJIOPUMETPHS UITH (DITyOPECICHIIHS, a
TaK)Ke ICHCUTOMETPUYUECKHIA aHAIN3 JIJIsl KOJTMUECTBEHHOU OICHKU
coJiepKaHus Oenka.

3.3

[TpuHOMT TMMYHOTHCTOXHUMHYEKOTO
uccienoBanus. [Ipaktiuueckne 3aHATHS B
Hay4HOH J1abopaTopuu, yyacTue B
JKCIIEPUMEHTE.

Teopernueckre ocHOBBI IMMYHOTHCTOXUMIYecKoro (MI'X)
Mmeroja. M3ydaeTcs onpeseneHre MeToaa Kak crocoda
JIOKaJIu3alnunu CHCI_II/I(I)I/I‘IGCKI/IX AHTUI'CHOB B TKaHAX C
HCTIOJF30BaHNEM MEUCHBIX aHTHTeN. PaccMarpuBatoTcs
OHMOJIOTHYECKHE TIPUHIINIIB B3aUMOICHCTBIUS aHTUTCH-aHTUTEITb,
moHATHE dnUTona U appuaHOCTH. OOCYKIACTCA POIb METOIA B
COBPEMEHHOW TATOMOP(OIOTHICCKON TUATHOCTUKE, OHKOJIOTHH 1
HAYYHBIX UCCIICIOBAHUAX [T WACHTUPHUKAINN KIETOYHOTO
(denotuna. [loaroropka TKaHEBOTO MaTepuaiia v (GUKCAIHsL.
Pasbuparorcs craHmapThl 3a00pa MaTepuaa, STarnbl (pUKcauu
(npenmy1iecTBeHHO B 3a0ydepeHHOM (popMalrHe) ¥ MPOBOAKU
TKaHel. Ocoboe BHUMaHHE YACISACTCS BIUSHHUIO YCIOBHI
(uKcaly Ha COXPaHHOCTh aHTUreHOB. M3ydaeTcs npouecc
HU3roTOBJICHUS Hapa(bI/IHOBLIX Cp€308B, Tpe6OBaHI/IH K UX TOJIIIUHE U
HCTIOJB30BaHUIO aIT€3UBHBIX CTEKOJI JJIS TIPEIOTBPAICHHS
oTciranBaHUs TKaHU. [lenapaduHU3aMS U JeMaCKUPOBKa
aHTHreHOB. PaccmartpuBaeTcs mpoueaypa yaaneHus napaduHa u
THIpaTaIiy cpe3oB. M3ydaroTcss METOIbI BOCCTAaHOBJICHUS
AHTUTCHHOW CHICN()UIHOCTH, YTPAYCHHON B TIPOIIECCE
(hopMamHOBO# (hrKkcarwd (BBICOKOTEMIIEpaTypHas IeMacKHpPOBKa
B rutpatHoM ik DJ[TA-Oydepax ¢ HCIOIH30BAHUEM
MUKPOBOJTHOBBIX Me€Yeil Uin aBTOKIAaBOB). OOCy)KaaeTcs
OJIOKMPOBKA HIOTCHHOMN MEPOKCHAA3HI IS CHIDKEHUS (DOHOBOTO
OKpalIMBaHUA. MeTOZ(BI BU3YyalIn3allul 1 OCHOBHBIC ITPOTOKOJIbI
UI'X. N3yuarorcs pa3indusi MEXIY NPSMbIM U HEIPSIMbBIM
MeTo/1aMH OKpanuBaHus. [lonpoOHO paccMaTpuBaroTcs
COBPEMEHHBIC BEICOKOTYBCTBUTEIIBHBIC ITOJIMMEPHBIE CUCTEMBI
nerexiyu. [TpuHIND paboThl BKIIIOYAET UCTIONH30BAHUE TIEPBUYHBIX
crenu(UIecKuX aHTHTEN (MOHOKIOHAIBHBIX M MOJUKIOHAIBHBIX) 1
BTOPUYHBIX CHCTEM, CBSI3aHHBIX C ()EPMEHTHOW METKOH.
PazbupaeTcs npruMeHeHnEe XpOMOTEHOB (HalpuMep,
JMaMHUHOOCH3UANHA) A1l OPMHUPOBAHISI BUIMMOTO OCaIKa B
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MECTax JIOKaJTu3alliy aHTUTeHa. MIHTeppeTalys pe3yabTaToB U
KOHTPOJIb KauecTBa. PaccMaTpUBaIOTCS KPUTCPUH OIICHKH
crenu()UIHOCTU OKpAIIUBAHU: IUTOIUIA3MaTHYECKasl, MeMOpaHHas
WK sifiepHas JTOKaIu3anus curHana. Mzydaercs Heo0X0IMMOCTh
HCTIOJb30BaHUS MO3UTHBHBIX U HEIraTUBHBIX KOHTPOJICH st
BepuduKkauu pe3yabratoB. O0CYKIar0TCsS OCHOBBI
KOJINYECTBEHHOM U MOJYKOJIMYECTBEHHON OI[CHKH SKCIPECCUH
MapkepoB (Hampumep, unjekc npoiudeparmu Ki-67 nnu craryc
HER2).

3.4

[punumn nosimMepazHoi LEMHOM peakuuu.

[IpakTuueckue 3aHATHS B HAyYHOH
71ab0paToOpHH, ydacTHe B SKCIIEPHMEHTE.

Teopernueckue ocHoBbl MeToaa [ILP. PaccmaTtpuBaercs ucropus
OTKPBITHSI METO/IA M €TO 3HAUCHHE ISl COBPEMEHHOM
MOJIEKYJIIPHOH OMOIOTHH ¥ MEANIMHBL. V3yyaeTcst mpuHIMIT
KOMIIJIEMEHTapHOCTH HYKJIEHHOBBIX KHCIIOT, JICXKAIIUHA B OCHOBE
peakuuy, 1 (epMEHTATUBHBIN XapakTep mpolecca aMIIHUKauI
cnenudpuueckux yuactkoB JTHK. O6¢cyxaaercs poin
tepmocTadbmwibHol JIHK-noaumepassr (Taq-monumepassr) u
HE0OXOIMMOCTh HCIIOIB30BAHNUS MPaiiMepOB, OMPEIEIIIONINX
cnenn(pUIHOCTh Hccie1oBaHNa. KOMIIOHEHTHI peakImoHHON cMecH
n obopynoBanue. M3ydaercs cocTaB MacTep-MUKca:
ne3okcunykieosunrpudocdarsr (tHTD), nonsr maraus, OypepHbie
cuctemsbl, npaiimepsl 1 Matpuunas JJTHK. PaccmarpuBaercs
YCTPOUCTBO M MPHUHIUI PabOTHI aMIUTHpUKaTOpa (TEPMOLIUKIEpa)
— npubopa, 00eCTIeYNBAIOIIETO OBICTPYIO CMEHY TEMIIEpaTypPHBIX
pexxumoB. Y ensiercss BHEMaHue opranu3arun [1L[P-nmabopaTopun,
NPUHITUIAM 30HUPOBAHUS U TIPEAOTBPAIIEHUS] KOHTAMUHAINN
npo6. Dtamnsl rukita [TLP.

[oapo6Ho pa3dupaercst Kax /bl U3 TPEX ITANOB OJJHOTO LIUKIIA
ammumdurarun. Moanduxaruu [TIP u MeTobr neTeKun
pe3yapTaToB. M3yuatorcs paznuyunbie BapuaHTsl Metoga: [TLP ¢
oOpartHo# TpaHckpunuuei (st ananusa PHK), TTHP B peansHOM
Bpemenn (RT-PCR) ¢ ucnionp3oBanuem (yopecrieHTHBIX 30H/10B
JUISL KOJIMYECTBEHHOTO aHaiu3a. PaccmarpuBaroTcst crioco0bl
BU3yaIHM3alMN PE3yJIbTATOB, BKIIOYast JJIEKTPOo(ope3 B arapo3HOM
rejie ¥ PeruCTPalMIo YPOBHS (UIyOpeCceHIINH B IIPOLIECCe PEaKInHt.
OOnacTv NpUMEHeHUs 1 KIMHWYecKoe 3HaueHue. O0cyxaaercs
ncnonp3oBanue [P nist tnarHoCTHKY HHPEKITMOHHBIX

JIP
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3&60J’IeBaHHﬁ, BBIABJICHUS I'CHCTUUYCCKHUX MyTaHHﬁ, OIpPCACICHUA
OTLIOBCTBA U I/I)IeHTI/IqJI/IKaIII/II/I JIMYHOCTHU B Cyﬂe6HOﬁ MCIUIIUHE.
I/I3yanOTC51 NpeuMynIeCTBa METOAA: BBICOKAsA YyBCTBUTCIbHOCTD,
CHeHI/I(i)I/I‘-IHOCTL 1 CKOPOCTD IMOJYUYCHU pE3YyJibTaTa IO CPABHECHUIO
C KJIaCCUYCCKUMH MI/IKpO6I/IOJ'IOFI/I'-IeCKI/IMI/I METOAaAMU.

35

Mopenu colraibHO3HAYUMBIX OOJIe3HeH in
vitro u in vivo. [IpakTndeckne 3aHITHSA B
Hay4YHO! 1abopaToOpHH, y4acTHe B
IKCIIEPUMEHTE

B pamkax TeopeTuueckoro 0j0ka paccMaTpHBaeTCs
KJIaccU(UKaIHs COIHAIbHO 3HAYNMBIX 3a00I€BaHHH.
OO6CyXIaroTcsi STHIECKUE aCIEKThl pabOThI C Ta00PaTOPHBIMU
KUBOTHBIMU (puHIHIE 3R: replacement, reduction, refinement) u
TpeOOBaHMUs K Ka4eCTBY KJICTOUHBIX JINHUN. MozaennpoBanue in
vitro (Ha KJIETOYHOM ypoBHE).M3y4aroTcst METOIBI CO3MaHUS
MOJIeJIel B KOHTPOJIUPYEMOU Cpesie BHE )KMBOT'O OpraHu3Ma.
Hcnonp3oBaHue NEPBUYHBIX 1 IMMOPTAIN30BaHHBIX KYJIBTYP
KJIETOK JJIsl BOCIIPOM3BEICHUSI ATOJIOTHI (HarpuMmep, Bo3/ieiicTBUE
BBICOKHX KOHIIEHTPAIMH IITI0OKO3bI Ha SHAOTEIHOLUTHI IS
uMuTaIK quabeTndeckoit anruonatuu). Tpexmepusie (3D)
MOJIEJIN: TIPUMEHEHUE OPTaHOHM/IOB M KYJIBTYP B MUKPOQIIIOMTHBIX
yumax («opraH Ha YHUIIe») JUI UCCIIEA0BaHU METaboIm3Ma
OITyXOJIEBBIX KJIETOK U TOKCHYHOCTH JIEKAPCTBEHHBIX
npenaparoB.MeTobl OIIEHKH XM3HECTIOCOOHOCTH KIIETOK,
npostdepaliy ¥ aronTo3a B OTBET HA MATOTEHHBIE
(axTopsl.MozaenupoBaHue in Vivo (Ha JKUBBIX OpraHU3Max).
PaccmatpuBatoTcs criocoObl Bocipon3BeieH!s O0sie3HeH Ha
J1a00PaTOPHBIX KUBOTHBIX (MBILIAX, KPbICAX,
Kpousinkax).'eHeTnueckre Mo/IeNu: Co3laHue TPAHCTEHHBIX
JKMBOTHBIX U JIMHUI1 C HAIIPABJICHHBIM BBIKIIIOYEHHUEM T€HOB
(HOKayT) IUIsl I3Y4YEHUS HACIEACTBEHHBIX (hopM 3a00sIeBaHN
MunyunpoBaHHbIe MOJICIH: IPUMEHEHNE XMMHUUECKHX areHTOB
(HanpuMep, BBEJICHHUE CTPENTO30TOLMHA JUISl Pa3BUTHUS MOJICITH
nrabera), XUpYpradeckuxX BMENIaTeNbCTB (TIepeTsKKa aOPThI IS
MO/JIETTMPOBAHMS TUIIEPTEH3MH) WIN TUETUUECKUX MAHHITYJISALIUH
(BBICOKOXHPOBast AMETA JJIsl MOJIETIMPOBAHHUS ATEPOCKIEPO3a).
Kcenorpadsl: nepecaka 4eJI0BEYECKHX OIyXOJIEBbIX TKaHEH
MMMYHOA€(UIUTHBIM MBIIIaM JUTS U3Y9YEHHsI MEXaHN3MOB
METaCTa3upOBaHUsl U 110100pa NEePCOHATU3UPOBAHHOM TEPAITUH.

JIP
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Paznen 4

Hcnonp3oBaHue
HCKYCCTBEHHOT'O MHTEIIICKTA
B UHTEPIPETAIUH JaHHBIX,
MOJYYCHHBIX C TOMOIIBIO
MOJICKYJISIPHO-
OHMOJIOTHYECKNX METOIOB

4.1

MeTo/1p1 MAIIMHHOTO O0Y4eHHUS,
MO3BOJISIOIIIE aBTOMAaTH3UPOBATh IPOLECC
pacIo3HaBaHUsI KIETOYHBIX CTPYKTYP H
MaTTEPHOB B TKAHAX

Hcnons3oBaHye HEHPOHHBIX ceTeil 111 00padOTKH BU3yanbHON
nH}opManny, NOITy4YeHHOW METOZaMH CBETOBOH, DJIEKTPOHHOH 1
¢ryopecueHTHOH MUKpOCKONHH. CerMeHTalust CTPYKTyp:
ABTOMATHYECKOE BBIJEJICHUE I'PAHHUI] SJep, OPTaHesll, COCYI0B U
OITyXOJIEBBIX CKOIUICHHUH Ha IM(POBBIX MUKpOIIpEnaparax.
Knaccudukarms kineToyHblx (EHOTUIIOB: paclio3HaBaHHE
Pa3IHYHBIX TUIIOB KJIETOK B CMEIIAHHBIX MOMYJIALHUAX U
omnpeneneHne uX GYHKINOHAIBHOTO COCTOSHHMS. BrIsBeHne
MOP(}OJIOTHYECKUX MATTEPHOB: HACHTU(DHKAINS CHeNHDHYECKUX
NPU3HAKOB MMOBPEXICHHS TKaHEH, TaKUX Kak prOpo3, CTeaTros Win
BOCHAINTENbHAS HHPHIBTPALUs, KOTOPBIE TPYIHO OLICHHUTb
KOJIMYECTBEHHO BPYUYHYIO.

JIP

4.2

DTHYECKUE acIeKThl Ucnoans3oBanus U B
OMOMEIMIIMHCKUX HUCCIIEOBAHUIX H €ETO
BIIMSIHHE Ha OyayIiee HaAyKd

Iepexon k nudporoit duosmoruu: [TaTohuU3nOIOTHS CTAHOBUTCS
OoJiee KOJMUECTBEHHOW M MEHEE ONucaTeNIbHON HayKo. Mbl
MEPEXOIUM OT MIPOCTOTO HAOIIOACHNUS 32 OOJE3HBIO K TOUHOMY
MaTeMaTHYECKOMY MOJIECIUPOBAHHUIO MATOJIOIMYECKHUX POLIECCOB.
Yckopenue paspadotku jgekapcts (Drug Discovery):
ABTOMaTU3UPOBaHHBIN aHAIN3 KJIETOYHOTO OTBETA [TO03BOJISIET
TECTHPOBATh THICIYHN COCTUHCHUH Ha MOJIEIISX in Vitro B CXKaTble
CPOKH, YTO 3HAYUTEIHHO COKpAIIaeT MyTh OT Ja00paTOPHH 0
KIMHAYECKUX MCTIBITaHuH. [lepcoHanm3upoBaHHBIN MTOAXO;
B03MOXXHOCTB COTIOCTABIISTh TUCTOIOTHIECKUE TAHHEIC
KOHKPETHOT'O MallMeHTa ¢ OTPOMHBIMU 0a3aMU TaHHBIX TTO3BOJISIET
TOYHEE MPOTHO3MPOBATH TCUCHHUE OOJIE3HHU U ITOIONPATh
WHIMBHyallbHbIe cXeMbl Teparnuu. HoBbie ropusontsl Label-free
TexHojorui: OTKa3 OT XUMUYECKUX KPACUTENEH B MOJIb3Y
(pPOBOro BOCCTAHOBIICHUS CTPYKTYPBI KIIeTOK (Ha ocHoBe 1I1)
TIO3BOJIACT NU3YyYaTh )KUBBIC TKAHU B UX €CTCCTBCHHOM COCTOSIHUH,
HE BHOCS UCKaKEHUI B UX META00IN3M.

JIP

* - zanosHseTcs Toabko o QUHOM dopme oOyuenus: JIK — nexyuu, JIP — rabopamopnvie pabomot, C3 — npakmuueckue/cemMunapcrue 3anusamusl.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1a0opaTopHoOe
o0opynoBanmue, [10 u
MAaTepHaJIbl J1Jsl OCBOEHHUS
AUCHUTLTUHBI
(mpu He0OXOTUMOCTH)

AyauTtopus JIsl IPOBEICHUS
nabopaTtopHbIX paboT, UHIUBUTYATBHBIX
KOHCYJIbTAIlUH, TEKYIIETO KOHTPOJIS U

Jlabopartopusie CO2-
uHKyOaTops! Shellab,mxkad
JTAMUHAPHO-TIOTOKOBBIN Cepuun
Biowizard,Mukpockor
ouonoruueckuii «Jleiika
Mukpocucreme
CMCx»,mukpockon
WHBEPTUPOBaHHEIHN Leica
DMi8, aBToMaTHYECKUH
CUYETUUK

knetok TC20,1abopaTopHast

. MUKPOLEHTPU(YTa
Jlaboparopus | MPOMEKYTOUYHOM aTTecTalluu e
patop p Y HH, MiniSpin,60kc
OCHAIIIEHHAasI KOMIUIEKTOM . .
. abaKkTepuaTbHBIN, IPOTOYHBIN
CHeIHaTM3UPOBAHHON MeOeH 1
0GopyIoBaHHEM [IUTOMETP,MOPO3HIbHAS
Y ) kamepa UF V 700,kneTounsbrit
aHaIM3aTop
xCELLigence,miaHImeTHbII
MOHOXPOMaTOPHBIN
bryopuMeTp,IUTOQIyOpUMETP
KJIETOYHBIN
coptep,1adbopaTopusi MOJHOTO
[IUKJIA TUCTOJIOTUYECKOM
00pabOTKH TKAHEH.
Aynutopus JUisi CaMOCTOSITENILHON pabOThI
Tns o0ydJaronuxcst (MOXET UCIOJIb30BATHCS
. | JUTSI IpOBEIEHUsI CEMUHAPCKUX 3aHATUN 1
CaMOCTOSITEIIEHOM . MIPOEKTOP, HOYTOYK
AGOTEL KOHCYJIBTaIHi{ ), OCHAIIEHHAsT KOMIUIEKTOM
P CreMaNIN3UPOBaHHON MeOenu 1
KoMIbroTepamu ¢ poctynom B OUOC.
Ayautopust 151 CaMOCTOATEIbHOU PaboThI
Tins 00ydJaronuxcst (MOXET UCIOJIb30BATHCS
. | JUTSI IpOBEIEHUsI CEMUHAPCKUX 3aHATUN U
CaMOCTOSTENILHOM . MPOEKTOP, HOYTOYK
paboTHI KOHCYJIBTaINi{ ), OCHAIIEHHAsT KOMIUIEKTOM

CreLUANIN3UPOBaHHON MeOenu 1
KoMnbroTepamu ¢ poctynom B OUOC.

* - ayIUTOPHS JJIsI CAMOCTOSTENbHOM paboThl o0yuaromuxcs ykaspiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJUYECKOE

JUCHHUITJIMHbBI

OcHosHas tumepamypa:

N HHOPOPMAIMOHHOE

OBECIIEYHEHHUE
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1. l'ucronorwus, smOpuonorus, nurojorus : yaeonuk / FO.U. Adanacres, b.B. Anemun,
H.IT. Bapcykos [u ap.] ; mox pexn. FO.M. Adanaceea, H.A. FOpuHoii. - 7-¢ u3a. , mepepad. u
JIOTI. ; DJIIEKTPOHHBIE TEKCTOBBIE NaHHbIC. - MockBa : [DOTAP-Menua, 2023. - 832 c.
https://lib.rudn.ru:443/MegaPro/UserEntry?Action=Link_FindDoc&id=508361&idb=0

2. I'ucronorus, nuronorus u smMopuosorus [ Tekct]: yueonuk / C.JI. Ky3nenos, H.H.
Mymikam6apoB. - 4-e u3., ucrp. u Jo1. - M.: Meauuunckoe nHGOpMaMOHHOE areHTCTBO,
2019.

3. Meroibl UCClIeIOBAaHMSI B @aHATOMHH, ITUTOJIOTUU M THCTOJIOTHH : y4eOHO-
meroandeckoe rmocodue / O. C. lllyouna, H. A. JlynenkoBa, M. B. Mouceesa, O. 1. Komycosa.
— 2-e m311., nepepad.u gon. — Capanck : MI'TIY um. M.E. EBceBbeBa, 2021. — 132 c. — ISBN
978-5-8156-1396-6.

Lononnumenvnasn numepamypa:

1. Kuznetsov Sergey Lvovich. Histology, Cytology and Embriology : (a course of
lectures) / S.L. Kuznetsov, T.V. Boronikhina, V.L. Goryachkina ; edited by Babchenko E.V. -
2nd edition ; Knura Ha anrmouiickom si3eike. - Moscow: Medical Informational Agency, 2019. -
240 p. - ISBN 978-5-907098-08-4: 798.00.

2. Savrova Olga Borisovna.Basic Cytology = Ilutosnorus : course of lectures for students
of English-media groups / O.B. Savrova, V.M. Botchey, I.Z. Eremina. - Knura Ha aHriuiickom
S3BIKE; DIIEKTPOHHBIE TeKCTOBEIE qanubie. — M. : PFUR, 2019. - 70 p.: il. - ISBN 978-5-209-
09287-2.

3. UmmyHomToxumus 1 kondokansHas mukpockonus / JI. 3. Kopxkesckuii, O. B.
Kupuk, E. A. Konoc u np. - CII6.: CnenJlur, 2018. - 103 c. - ISBN 9785299009828
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-ombmuoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YnuBepcuteTckas 6ubianorexa onnain» http://www.biblioclub.ru

- OBC Opaiit http://www.biblio-online.ru

- ObC «KoHcynbTaHT cTyneHTay www.studentlibrary.ru

- OBC «3nanuym» https://znanium.ru/

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 013 camocmosmenvhol pabomel 00y4AOWUXCs NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexuuit no mucuumianae « OCHOBBI HAyUYHO-UCCIIE0BATEIBCKONW PabOTh».

2. JJabopaTopHbIi MPAKTUKYM MO TUCIUTIIHHE « OCHOBBI HAYYHO-HUCCIIEA0BATEIIbCKOM
paboTHI».

3. Meroandeckue yKa3aHus M0 BBHITOJTHEHUIO CAMOCTOSTEIbHON PabOTHhI. 10 AUCITUTUTHHE
«OCHOBBI HayUHO-UCCIIEA0BATENBCKON PabOTH».

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIalTcs B COOTBETCTBUHU € ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!
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PA3BPABOTYMUK:

Jloxounna Anacracus

BsuecnaBoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
®arxyauHoB Tumyp
XaiicamyauHoBud [M]]
3aBeayromuii kadeapoit 3aBenyonuMn Ka
Honoscnocmo BYIT ITloonucw @amunus U.0.
PYKOBOJUMTEJD OII BO:
Crypos Hukomnaii
ITpodeccop Bragumuposuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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