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Paboyas mporpamma JUCIMITIMHEI «KierouHas muddepeHimpopka. CTBOIOBBIE KIETKHY»
COCTaBJIeHa B COOTBeTCTBHH ¢ DellepalbHBIM TOCYAapCTBEHHBIM 00pa3zOBaTelbHBIM CTaHIapTOM

BEICIIIETO OOpa30BaHHS — MarucTparypa II0 HaIpaBlIeHHIO IOATrOoTOBKH 06.04.01 bmomnorms,
VIBEPKIEHHBIM TIPHKa3oM MHHHCTEPCTBA HAyKH M BEICIIEro oOpa3oBaHHa PocCHIiCKOIM
Oepeparpm «11» aBrycra 2020 r. Ne 934 1 yyeOHBIM ITIIaHOM.

COCTABUTEJIU PABOUEY [TPOT'PAMMEI

YueHas
No | DaMHITSL, HMSL
CTEIlEHb, | 3aHHMMaeMas JTOIKHOCTD MecTo paboTH
IU/TI OTYECTBO
3BAHHE
1. | KocrapeBa K.M.H. Hupexrop MHCcTHTYTA OI'bY «HMHUII um. B.A.
AHHa MOJIEKYIISIPH OH AmvazoBa» Munsapaea Poccrnu
AJleKCaHIpOBHA OMOIIOTHH U T€HETHKHI
2. | Manammyena K.0.H. 3aeayrommin HAJI OI'EY «HMHUILI um. B.A.
AHHa MOJIEKYIISIPH OH AmvazoBay Munsapasa Poccruu
bopucosHa KapAHOJIOTHH H
TeHETHKH

Pabouass mnporpamma mucUHIUIHHEI «KierouHas mud@epeHinporka. CTBOIOBBIE KIIETKH»
oOcy:KIeHa Ha 3aceJaHHH KadeIphl OHOIOT HH.

PaGouasa mporpamma paccMoTpeHa M ofo0OpeHa Ha 3acelaHHMH Y4eOHO-MeTOAHYECKOI'O COBETA
HMucTturyTa MeguimiHcKoro odpasopanusa OI'EY « HMHUL um. B.A. AnmasoBa» MuH3sapasa Poccru

«25» saBapa 2022 r., mporokon Ne 1/2022.

BHeceHHe H3MeHEHHMH H [JOIOMHEHHH B palouyro IIporpaMmy JHCIHIDIHHEL «KieTouHas
nH(pepeHIpoBKa. CTBOJIOBEIE KJIETKH» PAacCMOTPEHBI M OJOOpeHBI Ha 3aceJaHHH Y4eOHO-
METOAMYECKOr0 coBeTa MHcTHTYTa MemHIMHCKOro oopazoaHus @OI'bY «HMHKMI] mm. B.A.
Anmasopay Munsapasa Poccun «18» ampens 2024r ., mporokon Ne 04/2024.



1. IEJTb 1 3ATAUM TUCITATLIMHBI

]_IE.]H: ARCIHHILINHBI. J4Thb IIPCACTABICHHC O IIOHATHH CTBOIIOBBIX KIICTOK H HX POJIH B OPI'aHH3MC
MHOI'OKJIICTOYHBIX FKHBOTHBIX B HOPME H IIPDH ITIAQTOJIOIHH, d TAK/KE O3HAKOMHTDB Dﬁ}”[ElIDH_HD{GH C
COBPEMCHHBIMI TPCHIAMII B 00J1acTH MCITOJIL30BAHH I KIIETOUHBIX TeXHOJIOTHI B pEI‘EHEpHTI[E:HDﬁ
MCOHI[HHE.

Jamaun: ITOIIYVHHTE COBPCMCHHOC IIPEACTABIICHIC O IIOHATHI CTBOJIOBBIX KJICTOK, HX POIIH B

PAa3BHTHH AFIBOTHBIX, PEIVIIAITHII TKAHCEBOI'O I'OMCOCTAa34d, YHAdCTHH B ITPOLICCCAX PCI'CHEPAIIHH
HDEpE?KI[éI—[[—[bIX TI{EIHEﬁ:. IIPHMEHCHHH B pEI‘EHEpﬂTIIEHDﬁ MCEIHIITHE.

2. MECTO JUCIIUIIJIMHEBI B CTPYKTYPE OFPA3OBATEJ/ILHOM ITPOI'PAMMBI

JucimmmmHa «Knertounas pudQepeHIppoBka. CTBOIOBBIE KIETKH» OTHOCHTCSI K broky 1
yyeOHOI0 IUIaHa.

MEWCHHMHHRPHBIE H BHYTPHIHCIHIIJIHHAPDHDBIEC CBH3H.
l[JIH H3YUCHHA IAHHOH JIHCIL{HIIIHHBI Gﬁ}”l{EIIGH_HIMEH HeOoOXOIHMO BIaJIeHHE 3HAHHSIMH H3 PaHEC

OCBOCHHBIX JOHCIIHILIHH: «bnomormng KJ’IETI{[I}}:, {{HHDETPHHI{BIﬁ A3BIK B HquJECEIIGHHHLHDﬁ
AEATCIIBHOCTH Y.



3. TPEBOBAHHA K PE3YJIbTATAM OCBOEHHA JINCIHHHITJIINHBI:

HM3ydyeHne paHHOH Y4yeOHOH

AJHCIITIINITHBI

HaIlpaBIIEHO Ha (popMHpOBaHHE

y  O0OYYArOI[HXCS

oomenpodeccnonanbHbIX (OIIK) 1 mpodeccronanpHbIX (11K) KoMITeTEHITHI:

cleyioImx VyHHBepcanbHBIX (YK),

KoMneT eHIIHA

Nuaukarop

Iloxkasare/ i1 JOCTHKEHHSA 0OCBOECHHSA
KOMIICTECHIINN

O1eHoOYHbIE CPEACTBA

VK-1 CriocobeH ocy MECTBIATh KPHUTHYECKHIA
aHaJH3 TpoOIeMHBIX CHTYAaLHIi Ha OCHOBE

CHC TEMHOTO TI0IX0/Ia, BbIpaOaThIBaTh CTPATEIHIO
EeHCTBHHA

VK-1.1 AHanHsHpYeT
I1p 00JIEMHYI0 CHTY aLHIO
Ha OCHOBE CHCTEMHOIO
I10JTX0/]a, BhIABIIAA €€
COCTABIAIOIIHE H CBA3H
MEKTY HHMH

3HAET: POJIb CTBOJIOBBIX KJIETOK B pa3BHTHH, PEryIALIHH
TKaHEeBOro roMeocTasa, peEreHepalHH IMoBp €:K1EHHBIX
TKaHeH

Jlna Tekyumero kodutposa: KB, T3

JLs r1p oMeKY TOUHOH aTTecTaliH: KB

YMeeT: Moap30BaThcA YUeOHOH H Hay YHOH JTHTEpaTypoii,
paboTaTh ¢ Da3zaMH JJaHHBIX, pedepHpPOBaThL IHTEPATYPY 10
OTIPEJIENeHHOH TeMe

J{ns TeKyImero KOHTPOJIA:
-KB, T3

JLJ1s1 TIp OME3Ky TOUHOH aTTecTaliHH: KB

OIIK-7 CriocobeH B cepe cBoeii

rp opeccHoHaNbHOH JeATEIBHOCTH

CaMOC TOATEILHO OIMPEJIENATh CTPATETHIO H

rp 00J1eEMaTHKY HCCIEq0BaHHI, TIPHHHMATh

p €IeHHsA, B TOM YHCJIE HHHOBaL[HOHHBIE, BRIOHPATh
H MOJIH(PHLIHPOBAaTh METO/IbI, OTBEYATh 32 KAUECTBO
paboT H BHEIP €HHE HX PEe3yIbTaTOB, 00€CIIEUHBATh
MEPBbI ITp OH3 BOJIC TBEHHOH 0e30ITacHOCTH MpH

p €l eHHH KOHKP €THOH 3a1auH

OIIK-7.2 CriocobeH
o(opMIATL HayYHbIE
Ty OJTHKALHH, OTUYETHI,
raTeHThI H JOKJIAbI,
ITP OBOJTHTh CEMHHAPDI

3HAeT: 0CHOBHbIE [MOHATHA, TIPHMEHHMBIE B KJIETOUHOI
nH(pdepeHIHPOBKE, COBPEMEHHbIE METObI H3Y UEHHA
CTBOJIOBBIX KJIETOK YEIOBEKA H HX HCII0JIb30BaHHE B

p ereHepaTHBHBIX TP OLIEC CaxX H TKaHEBOH HHAKEHEPHH

JI1A TEKYIEro KOHTPOJIA:

-KB, T3, ]

JLI T1p OMEZKY TOUYHOH aTTECTALHH:
- KB

VMeeT: aHaHM3HPOBATh H CHC TEMATH3HPOBATh
CIIE1[HATIH3HP 0 BaHHY 10 HH()OPMALHIO I10 ¢ OBpEMEHHBIM
Harlp aBJIEHHAM H MeTOJlaM H3VUYeHHA CTBOJIOBBIX KJIETOK
yeloBeKa, 1o MeToJjaM H3yYeHHA KIeTOYHOH
nH(pdepeHLHPOBKH, BLIOHP aTh HaHO 0JIee MOAXOAIIHE 1A
p elIeHHA KOHKPETHOH 11p o eccHOHAIBHOH 3a7jauH MeTO]IbI
H3 pereHepaTHBHOH H p erap aTHBHOH Me HI [HHBI

JI1A TEKYIEro KOHTPOJIA:

-KB, T3, ]

JLI 11p OMEZKY TOUYHOH aTTECTALHH:
- KB

ITK-1 BnageHre HaBbIKaMH (pOpMHpP OBaHHA
yuebHOro MaTepHasna, FOTOBHOCTD K

I1p €r10/IaBaHH10 B 00p a30BaTENbHBIX Op FaHH3 aL[HAX
BbICIIEr0 00pa3oBaHHA, YMEHHEM IPEiCTaBIIATD

vy ueOHbI MaTepHall B YCTHOH, ITHCEMEHHOH H
rpapHyecKoi popme 1A p a3THIHBIX
KOHTHHI€HTOB CJIy IaTEIEH

ITIK-1.3 IIpencrasnsger

p a3paboTaHHbIH MaTepHall
B (popMe Ip e3eHTALHH H

Y CTHOTO JOKJIajia JJi
pa3sHYHBIX KOHTHHIEHTOB
CIIyIIaTeNneH

3HAaeT: aKTyalbHble IIPOOJIEMBI H TEHJCHLMH pPa3BHTHA
Hay4HOH o00JacTH, TOCBAIMIEHHOH H3Y4YEHHIO BOIPOCOB
KJIE TOYHOH aH( ¢ ep EHLHP OBKH H HCII0JIb30BaHHA
CTBOJIOBBIX KIIETOK B pPEreHEpaTHBHBIX TIIpoLleccax H
TKaHEBOH HHKEHEP HH

JI1A TEKYIEro KOHTPOJIA:

-KB, T3, ]

JLIA 11p OMEZKY TOUYHOH aTTECTALHH:
- KB

YMmeeT: TIIpeAcTaBHTh 3HAaHHA ©  pereHepaTHBHBIX
TpolLleccax, MPOoTeKaloNHX B OpraHH3Me KHBOTHBIX B (popMe
Ipe3eHTALIHH H VCTHOIO JOKJIa/a

JI1A TEKYIEro KOHTPOJIA:

-KB, T3, ]

JLIA 11p OMEZKY TOUYHOH aTTECTALHH:
-KB




[TK-5 Crioco0eH ocyIIECTBIATh HayYHbIE
HccJIeqoBaHHA B 001acTH KIETOUYHOH OHOJIOTHH,
HECET OTBETCTBEHHOCTh 3a KauecTBO paboTH
HayUHY I0CTOBEPHOCTD P €3YJIbTAaTOB

ITIK-5.1 IIpoBomHT
nabopaTopHbIE
HCCJIEJIOBAHHA C
HCI10/Ib30BaHHEM
KJI€TOYHBIX KYJIbTYP

3HAeT: COBPEMEHHbIE METOJbI H IIOAXO0AbI K OLIEHKE
CTEreHH KJIeToYHOoH JH(pdepeHI HPOBKH, H BO3MOKHOCTH €€
KOPPEKTHPOBKH 3a CY€T HCIIOJIB30BaHHA HHIYKTOPOB

nHpdepeHIHPOBKH

JI7s TeKymero KOHTPOJIA:
-KB

JLIst T1p OMEZKY TOUHOH aTTECTALHH:
- KB

VMeeT: IIPOBOJHThL aHAJH3 II0MYy4YEHHBLIX PE3VJILTAaTOB H
JelaTh BBIBOJ O IIpoLieccax, IPOTEKAONIHX B KIETKaxX B
xome G ep eHLIHp OBKH, OLIEHHBATD CTereHb
nqupepeHIMPOBKH  KIE€TOK 3a  CYET  BbIABIEHHA
CrieLH(pHYECKHX MapKep OB

T TeKymero KOHTPOJIA:
-KB

JLIst T1p OMEZKY TOUHOH aTTECTALHH:
-KB

KB — xonmponsHsie eonpocst, 13 — mecmoesie 3a0antia, [ — memsl ONA 0OKIAC0E




4. COIAEP/KAHHUE JHCHHIIJIMHDBI,

CTPYKTYPHPOBAHHOE II0 TEMAM

(PASAEJIAM) C VYKA3AHHEM OITBEJEHHOI'O HA HHX KOJ/IMYECTBA
AKAJIEMNTYECKHX YACOB 1 BUJIOB 3AHATHH

4.1 O0bem AHCIHHIIJIHHBI B AKAJCMHYICCKHX 'IACAX, BbIIC/JICHHBIX Had KOHTAKTHYIO pﬂﬁﬂT}'
ﬂﬁ}"lﬂlﬂlﬂl’lﬂtﬂ C mnpenogaBatejieM H Ha CAMOCTOATE/IBHYH) BHECAYIHTOPHYHO pﬂﬁﬂ'l‘}'

00y YA I XCH
TpyroeMKOCTh CeMecTphI
Buj ydaeoHoi padorbI 00beM B
aKaaeMHYe CKHX 3
qacax (AY)
AYIHTOpPHBIE 3AHATHS (BCEro) 32 32
B Tom 4HCIIE:
3AHATHA JIEKITHOHHOTO THITA 8 8
3AHATHA CeEMHHAPCKOro THIA 24 24
I3 HHX:
CemHHapkI (C) 8 8
KomrmokeHy MbI (K) 8 8
Hay4uHo-nipakTH4Yeckoe 3aHATHe (HIL3) 8 8
CaMocTofIT eJIbHASI BHeAYIHTOPHAs padora (Bcero) 40 40
B TOM YHCIIE!
ITogroroBka K ayJHTOPHBIM 3aHATHAM (MpopaboTka yuebHOIo 10 10
MaTepHalia I10 KOHCIIEKTaM JIEKLIHI H y4eOHOH JIHTepaTyp€)
Pabota ¢ yuebHoli H HaydHoH mHTepaTypoi. IlogroToBka VCTHBIX 10 10
IOKJIaJIOB Ha 3aJJaHHbIE TEMbI
PaboTta c BOITP OCAMH J1JIA TEKY IEr0 KOHTP OJIA 10 10
IToaroroBka K c/ia4ue Imp OMEKY TOUYHOH aTTECTaLIHH 10 10
I3 HHX Ha MPaKTHYECKY 10 ITOArOTOBKY * 39 39
IIpoMe:KYTOUHAS ATTeCTALHA 3aUeT
OOIasl TPY10eMKOCTh JAach! = [
HasTpya 3au. ef. 2

“IIparkmnugeckana noozomoeka (I1I1) - hopma opearizayuy 0bpaz0eamensHol CeamensHoCmE NPl 0ceoerul obpazoeamenbHol
NPOSPAMMBL € VCMNOBUAX € BINONHEHUS 0D YVUAOULIMUCE ONpedeneHHbx eudoe pabom, ceazaHH X ¢ byoyujerl npohecclloRansHoll
0eamenbHOCMbBI0 1 HaNPABNEeHHEX HA (OPMUPOEAHUE, IAKPENEHIE, Pajsunue NPaxmuUYeckux HAgbIXog 1 KoMNemeHyuil no
npoghito coomeemcmeayroueri obpaoeamensHoll NPoZPaMsl

4.2 Coaep:kaHHe ITMCIHILIHHLI, CTPYKTYPHPOBAHHOE II0 TeMaM (pasaesiaM) € YKA3aHHEM
OTBEJECHHOI0 HA HUX KOJIHYECTBA aKaJAeMHYeCKHX Y2C0B H BHAOB 3aHATHII

KonTakTHasa padora, aKkageM. 4 H3 HHX HAa
HauMeHOBAHHE TeMbI 3AHATHA 3AHAT HA CeMHHAD CKOI'0 CP Beero NPAKTHYECKYTO
(pa3xe.ia) JIeKI{HOHHOT 0 THIA NO/rOT OBKY ™
THIA C K HII3
Pasnen 1. bHomorus 3 2 ) ) 14 )5 15
CTBOJIOBBIX KIIETOK.
5
Paznen 2. ﬂDC'II;]}I{E:HHH B 5 ) 2 2 26 47 24
| pereHep aTHBHOH MEJTHLIHHE.
HTOI'O 8 8 8 8 40 72 39

C - cemunap, K — romnoxkeuvm, HII3 — HayyHo-npaxnideckoe sanamie, CP- camocmoamensHda eHeayoUunopHaa

paboma.




“IIpaxmnugeckana nodzomoeka (I1I1) - hopma opearizayuy obpaz0eamensHoll CeamensHoCMIE NPl 0ceoerUl 0bpa308amensHOL
NPOSPAMMBL € VCMNOBUAX € BINONHEHUS 0D YVUAOULIMUCE ONpedeneHHbx eudoe pabom, ceazaHH X ¢ byoyujerl npohecclloRansHoll
0eaMeNbHOCMbBI0 1 HaNPAasNeHHbix Ha (opMUPpOsaHUe, 3aKpeniesie, pajeunue Npaxmuieckiy HagbiKog 1 KoMnemeHyiil no
npoghLto coomeemcmeayoueli obpaoeamensHotl NPoIp anMMbl

OOpa3oBarenbHasd AeSITeIbHOCTh B (pOpMe IMpaKTHYeCKOH ITOJTOTOBKH, ITPelyCMaTPHBAOIAS
y4yacTHe 0OYYAIOIIIXCS B BBIIIOTHEHHH OTAEIBHBIX ANIEMEHTOB padoT, CBA3aHHEIX ¢ Oy yILEeH
Ipoe cCHOHAILHOH JIeITeIbHOCThIO, OpraHH30BaHa B COOTBETCTBHH ¢ pa3paboTaHHBIM YueOGHBIM
IU1aHOM M gocturaeT 80% oT oOIeH TPYLOEMKOCTH JUCIIMIUIMHEI IS 3aHSATHI CEMHHAPCKOIO THIIA H
50% OT 3aHSITHH CaMOCTOSTEILHOH PadOTHI.



4.3 TemaTnyeCcKHH ILIAH 3AHATHHA CEMHHAPCKOrO THIIA - BCEro 8 4acos

JleMOHCTPAIIHOHHOE
Ne  HanmMeHOBAHHEe TeMbl JIEKIHOHHOI O HHAHKAT Op I obDopyIoBAHHE H
TeMBI R Yacol Coaepaxanune TeMbI (l)DpMH[]}’EMh]E{ yie GHO-HAT/IS{HBIe
KOMIEeT e HI{H I
MOCOOHS
Paznes 1. BHOIOrHA CTBOJIOBBIX KJIET OK

1 Tema 1. FcTopHA OTKPBITHA 1 HcTopH4ecKkasa cripaBka O MOTPEOHOCTAX B pereHepaTHBHBIX METOJax C VK-1.1 MynpTHMEIHITHAA
CTBOJIOBBIX KJIETOK. CTBOJIOBBIE OpeBHOCTH A0 HamHx AHe. Pabotsi MakcHmoba H @PpHaeHMITEHHA. armiap aTypa,
KJIETKH H pereHepaLia v pa3sHbIX IloHATHEe  pereHepalid H  OOIMIHE  TIPHHLMILL.  DBOJIIOLMHA I1p €3EHTAL[HA
BHJIOB. pereHep aTHBHBIX CITOC 00HOCTEH.

2 Tema 2. bHOJIOrHA IUTIOPHITO TEH THRIX 1 OTKpBITHE TLIIOPHITOTEHTHBIX CTBOJOBBIX KIETOK. PaboThl BaHca, VEK-1.1, IIK-5.1 MynpTHMEIHITHAA
CTBOJIOBBIX KIIETOK. KanekkH, I'eppgoHa, fmaHaxH. PakTophkl IUTHOPHIIOTHETHOCTH, CTaHH armiap aTypa,

TUTIOPHITOTEHTHOCTH. OcobeHHOCTH  TUTIOPHIIOTEHTHBIX  KJIETOK, I1p €3EHTAL[HA
TIPEHMYIIECTBA H HEOCTATKH Pa3HbIX THIIOB IUTIOPHITOTEHTHRIX KIIETOK

3 Tema 3. bHoorua 1 PaHHHe oImHMcaHHA TKaHecIel[H(PHYHBIX CTBOJIOBBIX KIETOK. (DaKTOpPbI VEK-1.1 MynpTHMEHIHAA
TKaHECITELIH()HYHBIX CTBOJIOBBIX CTBOJIOBOCTH H CTPOMAJIbBHOCTH, 0COOEHHOCTH TKaHeCIEl[H(HYHBIX armiap aTypa,
KJIETOK. CTBOJIOBBIX KJIETOK, TMIPEHMVIIECTBA H HEJOCTATKH ME3EHXHMHbBIX I1p €3EHTAL[HA

CTBOJIOBBIX KJIETOK Pa3sHbIX THIIOB.
Paznen 2. JIOCTHKe HHSI B PereHep AT HBHOH MeJHIIHHe

4 Tema 4. HHu1a ¢TBOJIOBOH KJIETKH. ] IToHATHE HHIIH CTBOJIOBBIX KJETOK, 3BOJIOLIHA I[IPEACTAaBIEHHH O VEK-1.1, IIK-5.1 MynpTHMEIHITHaA
[ IprMeHeHHE ITOHATHA O HHIIIE CTBOJIOBOCTH, padotel JomuHHYH H KarmaHa, ChelpipHyecKHe armiapaTypa,
CTBOJIOBBIX KJIETOK B pa3paboTKe 0c0OEHHOCTH CTBOJIOBBIX HHIN B pa3HbIX TKaHAX. DPVHKIHOHHpPOBaHHE I1p €3€HTAL[HA
TI0/IXO0/10B P €EreHepP aTBHOH HHIII B HOPME H ITPH TMOBP €K1 EHHH.

MEHLIHHBI.

5 Tema 5. Pa3m4HbI€ THITbI 1 OCHOBHBIE THITbI nHp g ep eHLTHP OBOK: SKTOJlepMaJibHasd, VK-1.1, OIIK-7.2, MynpTHMEHITHAaA
mHd ¢ ep EHLIHP OBKH, MeXaHH3MBI, SHAOAEPMANEHAA, Me3onepManbHad. CHrHaJIbHBIE ITYTH, YIIpaBIAKOIIHE ITK-1.3, IIK-5.1 armiap aTypa,
CHIHaJIbHbBIE [Ty TH, OTBEYAIOIIHE 34 mug dep eHLpp opkoii — Notch, Wnt, TGF, Sonic-Hedgehog. I1p €3€HTALHA
OCHOBHBIE THIThI KJIETOYHOH
G ep EHLIHP OBKH.

6 Tema 6. I IppmeHeHHEe ] CK aMHHOTHYeCKOH MHAKOCTH H IUIALleHThI, Me3eHxHMHble CK OIIK-7.2, IIK-1.3 MynpTHMEHITHAA
TKaHeCTIEIH()HYHBIX CTBOJIOBBIX KOCTHOIO MO3ra H  KHPOBOH  TKaHH, LHPKYJHPYHOIIHE B armiapaTypa,
KJIETOK B KJIHHHYECKHX HCIBITAHHAX riepHdepHueckoii KpoBH KineTkH-TIpeqmecTBeHHHKH, CK mneueHH, CK I1p €3€HTALHA
B P €Er€HEP aTHBHOH MEJIHIIHHE. cepmia, CK ckenetHpix wMbimLl, CK nomxenygouHoH kemesbl, CK

CEeTYATKH.

7 Tema 7. IIppMeHeHHE 1 KinerouHele H MOJEKYJIAPHBIE TEXHOJIOTHH B  pPEreHepaTHBHOH OIK-7.2, IIK-1.3 MynpTHMeEqHITHAA
[UTIOPHITOTEHTHRIX CTBOJIOBBIX MeAHLHHE. [[oHATHE 0 MEXaHHYECKHX JeTEPMHHAHTAX Pa3sBHTHA TKaHEH. armiapaTypa,
KJIETOK B KJIHHHYECKHX HCIThITAHHAX DH3HYECKHI CTp ecc KaK (paKTop pocTa H peMoeTHPOBaHHA TKaHH. I1p €3€HTALHA
B p €r€Hep aTHBHOH MEHIIHHE.

8 Tema 8. TkaHeBaA HHAKEHEPHA C ] IIpHyHIMITI TPAHCIOALHOHHOH H pereHepaTHBHOH MEQHIHHBI — OIIK-7.2, IIK-1.3 MynpTHMEHIHAaA
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TIPHMEHCHHEM CTBOJIOBBIX KJICTOK.

COBMECTHAA pﬂﬁﬂTﬂ CIICLHAJIHCTOB pasHbIX DT]]EIC.]'IEI»L:I. MexaHH4YecKHe H
Ifﬂ-II[}’LI;[*I'SE.]'ILHhIE CHCTCMEBI CTBOJIOBBIX KIICTOK. BHDMHHE[]HIII‘BHLH’I‘H H

pereHep arHA KOCTH. KnerouHas  Teparms MpH  TIOMOIH
KpoBe3zamMeHHTeneH. CycTtaBHOH XpAnl. IIMruiaHTalpid MHOTEHHBIX
KJIIETOK B CKEIETHhIX MbIlax. KiHHHYecKad TpaHCIUIaHTaL[HA

OCTPOBKOBBIX (peTalbHbIX TKaHeH. IHkeHepHa cocyioB OoONMbIIOrO H
Maimoro uamerpa. CepaeyHada MbIIIfa, pPOroBHLIa, KEIyJ0UYHO-
KHIIEYHBIH TPaKT. DKCTpaKopriopajibHas ITOAJep:KKa rodek. TkaHeBas
HHKEHEPHA PENPOOYKTHBHOH CHCTEMBI. HKEHepHA XpAILIEBOH TKaHH.
PerapaliyA B LIEHTPaJIbHOH H nepHdJ_epHIIE:::Imﬁ HEPBHOH CHCTEME.

armiapaTypa,
ITp €3€HTaLHA

4.4 TemaTnyecKkHH ILIAH 3AHATHHA CEMHHAPCKOro THIA— Beero 24 4aca

CeMHHapEl — 8 4acoB
KOIITOKBHYMEI — 8 4aCOB
HayuHo-TipakTHiyecKHe 3aHATHSA — 8 YaCOB

Popma
NpoBeJeHHSA HanMeHOBAHHE TeMbI Uackl, B TOM Huaukar opbl
No DopMBI H MeT 0bI
reypy TP AKTHIECKOro NPAKTHYECKOr0 YHCIIe HA Coaepxanue TeMbI NPAKT HUYE CKOI'0 3AHAT HA l]]DpMHp}'EMth!{ T eKYII{er0 KOHTP OISt
3AHAT HA 3AHAT HA II* KOMIIeT eHI{H I
Paznes 1. BHOIOrHA CTBOJIOBBIX KJIET OK
1 CeMHHap MexaHHyecKHe H 2m3 HuX | IloHATHE 0 MeXaHHYeCKHX H HHAYLHOeNbHbIX CHCTEMAaX OIIK-7.2, IIK-1.3 KB
HHTy LIHO€NTbHbIE Ha I1I1 CTBOJIOBBIX KJIETOK H HX TIPHMEHEHHH B pa3padoTKe
CHCTEMBI CTBOJIOBBIX 80% pEreHep aTHBHBIX ITOAX0I0B.
KJIETOK.
2 CeMHHap buomMHHEp anH3alHA H 213 HUX | Pa3pa0boTka IMoxooB K pereHepariH KOCTH. OIIK-7.2, IIK-1.3 KB
pereHep arHa KOC TH. Ha I1I1
80%
3 CemMHHap KnerouHaa Tep armis 2m3 HHX | PaspaboTka nogxo/ioB K pereHepaLpH IIpH ITOMOIH OIIK-7.2, IIK-1.3 KB
TIPH [TOMOIIH Ha 11 KpOBE3aMEHHTEINEH.
KpOBE3aMEHHTEIEH. 80%
R CemiHap CyCcTaBHOH XpAlil. 2m3 HUX | PaspaboTka rnogxo/ioB K pereHepalHH XpAleBoH TKaHH. VK-1.1, OIIK-7.2, KB, T3
HxeHepHA Ha III1 ITK-1.3, IIK-5.1
XpAINEBOH TKaHH. 80%
Pazgen 2. JIOCTHKe HHSL B PereHep AT HBHOH MeJHIIHHe
5 KonmokeBHyM HInvTuiaHTAaLHA 213 HHX | BHONOIHA MBINILL, periapaliia MbIIIeYHOH TKaHH: ITp 00JIEMBI H VK-1.1, OIIK-7.2, KB
MHOT'€HHbBIX KJIETOK B Ha III1 rporpecc. I[IK-1.3
CKEJIETHBIX MBbIIILIAX. 80%
6 KomnnoksHyMm KiHHHYecKas 2m3 HHX | lIpHMeHeHHe @E:'Iﬂﬂhﬂhlx TKAHEH B P €reHEP ATHBHOH MEJTHI[HHE. OIIK-7.2, IIK-1.3 KB




TpaHCILJIaHTALHA Ha I JlocTHZKEHHA H TIEPCTIEKTHBBI P a3 BHTHAL
OCTP OBKOBBIX 80%
(peTanBHBIX TKaHEH.
7 KonnokeHym HKeHEPHA COCYI0B 2 U3 HHX DBOJIIOLHA PEr€HEP aLlHH COCYI0B H KJIallaHOB. OT OIIK-7.2, IIK-1.3 KB
OOJIBIIOTO H MAJIOro Ha I1I1 MEXaHHYECKOro 3aMelleHHA K OHOHH/K eHEPHBIM KOHCTP YKLIHAM.
IHaMeTpa. 80%
8 KonmokBHyM CepaeyHas MBIIILIA. 213 HHX | JBOJIKOL[HA MMOHHMAaHHA 3aKOHOMEPHOCTEH p ereHep aLiHH VK-1.1, OIIK-7.2, KB
Ha IIT] CEpAEYHOH MbINILBI. COBp EMEHHBIE ITOXObI K p EreHepalHH IIK-1.3
80% TIOBPEAJIEHHH cep/ILia.
9 HayuHo- PorosHia, 2H3 HHX | KIIHHHYEeCKHE HCIbITaHHA TKaHE3aMeCTHTENRHOH TEp artHH MpH OIIK-7.2, IIK-1.3 KB
TP AKTHYECKOE AKEITYI0YHO- Ha I1I1 JereHep aTHBHLIX O(pTaTbMOJIOIHYECKHX 3a0 0J1eBaHHAX.
3AHATHE KHINEYHbIH TPaKT. 80%
10 = HayuwHo- JKCTpaKopriopaakHasa 213 HUIX | BO3MOKHOCTH p EreHepaLHH MOYKH. OIIK-7.2, IIK-1.3 KB
TP aKTHYECKOE TIOZIEP KA TTOUEK. Ha I
3AHATHE 80%
11 | HayuHo- TkaHeBasd HHZKEHEPHA 213 HHUX | BO3MOMKHOCTH pereHepalH p ernp OqyKTHBHOH CHC TEMBI. VK-1.1, OIIK-7.2, KB, T3
TP aKTHYECKOE PETP ONYKTHBHOH Ha [1I1 ITK-1.3, IIK-5.1
3AHATHE CHCTEMBL 80%
12 | HayuHo- Periapaipia B 213 HHX | MeTtoasl H rToaxo/pl, ¢BsA3aHHbIE CO CTBOJIOBBIMH KIIETKaMH H OIIK-7.2, IIK-1.3 KB, ]
TP aKTHYECKOE LIEHTpaJIbHOH H Ha I TKaHE3 aMEC THTEIIbHOH TeparmeH, IMpHM eHAEMbIE € eroJIHA IMpH
3AHATHE riepH(p epHY eC KO 80% JieYeHHH HeHpojjereHepaTHBHLIX 3a001eBaHHI H MO BpP €K IeHHI
HEPBHOH CHCTEME MO3Ta.
HUtoro 24 yaca u3 HUX Ha I1I1 19 yacoB

KB — xonmponsHsie eonpocst, 13 — mecnioesie saoanua, /I — memst 014 OOKIAO0E

*Tpaskmuneckan noozomoska (1117) - hopma opzaruzayuil 0bpazoeamensHoLl 0eamensHocmiL NP1 0Ce0eHLIL 0bPaA308aMENLHOM NPOSPAMMEL & VCNOBUIX 8LINOMHEHIA OBYUAIOULIMICE ONPedeNneHHbIx
gLooe pabom, cea3aHHLIX ¢ bYOyuyell npoghecclioHanbHoll 0eamensHOCM B0 1L HANPAENEeHH bIX Ha (QOPMUPOEaHLe, 3aKpenieriie, Paeumiie NPAKmMULECKLX HOBBIKOE 1L KOMNeMeHyUll no NpoghLuto

coomeemcmayioujeri 0bpaoeamensHoll NPocPaMMbI
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4.5 BHeayaHTOpPHAA cCAMOCT0ATEILHAA padoTa

LB St HuaukaTt opbl GOPMHP YeMBIX
Buj padornl NpAKT HYeCKYI0 s P P upy
" KOMIIeTe HI{H I
IOJT OTOBKY
IlogroroBka K ayJUTOPHBIM 3aHATHAM (IpopaboTka y4uebHOro 1013 HHX Ha VK-1.1, OIIK-7.2, IIK-1.3, IIK-5.1
MaTepHaJsla 110 KOHcIIeKTaM JeKLHA H yueOHoH JHTepaType) IIII- 50%

Pabota ¢ yueOHOH H HayyHoH JTHTepaTypoi. IToqroToBKa yCTHBIX 10 TITL 509 VEK-1.1, OIIK-7.2, IIK-1.3, TIK-5.1
IIOKJIaZ{0B Ha 3a/laHHbIE TEMBI ‘

Pabota ¢ BOITP OCaMH JJIA TEKY IIET0 KOHTPOJIA 10 IITI- 50% VE-1.1, OIIK-7.2, TIK-1.3, IIK-5.1
ITo/IroTOBKa K cJ1a4ue Ip OMEKY TOUHOH aTTeCTalHH 10 IIII- 50% VK-1.1, OIIK-7.2, IIK-5.1
HToro 40 yacoB 13 HHX Ha III1- 20 gyacoB

“TIpakmudeckan noozomoeka (I1I1) - chopma opzaHizayii 06pa08amensHON 0eamensHOCIL NP 0CE0EH LI 0BPA308aMENbHOT NP 0P AMMBb]
8 VCNOBUIX & LINOMHEeHUL 0bYLaIoWlMIICE ONpe0eneHHyIx eudos pabom, ceasanHix ¢ byoyiyell npogheccloHansHol 0eamensHoCbI0 iU
HanpagnesHeix Ha hopMuposadiie, iaxpeniedie, paguniie NpaKxmudeckux Hagbikos 1 KoMnemeHyuli no npoiumo coomaemcmesyrouyet
0bpa208amensHoLL NPO2PaMMLL

4.5.1 CamocroaTeIbHAS IPOPAOOTKA HEKOTOPBIX TEM He NMpPeIyCMOTPEHA

5. OPTAHHM3AIINA TEKYIIEI'O KOHTPOJISA U TIPOMEXYTOUYHOHN ATTECTAITNH

5.1 Buabl OmEeHOYHBLIX CpeACTB, HCIOJb3YEMbIX NPH TeKYIEM KOHTPOJie H NPOMEKYTOTHOH
ATTeCTALIHA

O0I11ee KOJTHYECTBO OIle HOYHBIX
RT}:?REIIH HasBaHHe pa3fesa JHCHHILIHHDI Sl
P KB T3 i
25 20 6
T .. Pasnen 1. bHoOIOMHA CTBOJIOBBIX KJIETOK.
eKYIIIHH
asgen 2. JJocTiKeHHA B pereHepaTHBHOH MEHIIHHE.
KOHTPOJIb p 2. I D ep . 10 10
IIpoMeKYTOUHAS ATTECTAIHA MO JHCHHIJIHHE (3a4eT) 20 - -
KB — xoumponsHsle eonpocst, 13 — mecnioesie 3a0anua, [ — memst 014 OOKIAO08
5.2 OpraHusanmus TeKYIEero KOHT poJis sHAHHH
No ST T AT S T T e ) Ko KOHTpoJmHp yeMoOK HanMeHOBaAHHe
KOMIeT eHI{HH OL[eHOYHOI' 0
n/m AHCIHHILJIHHbI
(HJIH ee YACTH) CpeacTBa
1 VK-1.1, OIIK-7.2, IIK-5.1 KB, T3, 1]
Pasgen 1. bHolIoMHA ¢TBOJIOBBIX KIIETOK.
2 - VK-1.1, OIIK-7.2, TIK-1.3, KB, T3, 1
Pasgen 2. JlocTioKEHHA B p EMEHEP aTHBHOH MEHI[HHE. K51
KB — xonmponstsie eonpocst, 13 — mecmoesie 3a0anud, [ —memsl 0114 OOKIA00E
5.3 Opranusanusi KOHTPOJIS CAMOCTOAT eJILHOH PadoThI
No Kog KoHTpomMp YeM O HaumveHoBanmne
m;[ Buj padorsl KOMIeTeHI[HH OI[eHOYHOI'0
(HJIH ee YACTH) cpeacTBA
1 IlogroToBka K ayJHTOPHBIM 3aHATHAM (rpopaboTka
yueOHOro MaTepHasna I10 KOHCIIeKTaM JeKLHH H yueOHOoH VK-1.1, OIIK-7.2 KB, T3
JHTEPAType)
2 PaboTa ¢ yueOHoii H HayuHoi1 HTepaTypoil. ITogrotoeka | VK-1.1, OIIK-7.2, TIK-1.3, KB, T3, ]
YCTHBIX JIOKJIaZI0B Ha 3aJaHHbIE TEMBI ITK-5.1
3 PaboTa ¢ BorpocaMH 71 TEKYIIEro KOHTP OJIA VK-1.1, OIIK-7.2, IIK-5.1 KB, T3
4 [TogroToBka K cZ1a4ue rpoMEKY TOYHOH aTTeC TALHH VK-1.1, OIIK-7.2, ITK-5.1 KB

KB — xonmponstsie eonpocst, 13 — mecnioésie 3a0anua [ — nemsl 014 O0KIAOO0E
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S.4 Opranusanmus NPOMeKYTOYHOH ATTeCTAlHH

(I)ﬂpMﬂ IPOMERYT OYHOM ATTeCTAIMH 10 JHCIIHIIJIHHE — 3a4eT
ITanbl NnNpoBEaACHHNHA ﬂpﬂMEH{TTﬂ‘IHﬂﬁ ATTECTAIINN.

Huaukar opbl
ITankbI Bujg zaganua OueHOYHbIe MAT ePHAJIbI NP OB ep AeMbIX
KOMIIeT eHI{HH
VK-1.1, OIIK-7.2,
1 CobecenopaHie KB [TK-1.3, TIK-5.1

KB — KoHmpoinsHsle 60NPOCHL

CobeceoBaHHE IIPOBOMHUTCS ITO OHIIETAM, KaKIBIH OWIET COAEPKHT 2 KOHTPOIBHBIX BOIIpoca. Bpema Ha
ITOATOTOBKY 30 MIH.

THmosble olleHOHbIE CpeacTBa.

[IprMepbl  muno6vix KOHMPOALHLIX 60RPOCO6 JUIS TIPOBEPKH (POPMHPOBAHHSI HHJIHKATOPOB
KoMIleTeHImH: YK-1.1:
1. Pacckaxmure O PasHOBHIHOCTSIX CTBOJIOBBIX KJIETOK H HMX YVYACTHH B PEereHepalH Y PasHBIX

BHJIOB.
2. Kaxme cymecTBYIOT TeHHO-HHKeHEpPHBIE ITOAXONBI JJIT MOTH(HKAIIHH CTBOJIOBBIX KIETOK H HX
TIPOH3BOIHBIX.
OIIK-7.2:

1. Pacckaxiite 0 MONEKVIISPHBIX OCHOBAX IUIFOPHIIOTEHTHOCTH H COMATHYECKOTO KIIOHHPOBAHHS.
2. Pacckaxure 0  MEXaHHYECKHXH  HHIVIIHOEIIBHBEIX  CHCTEMAX  CTBOJIOBEIX  KIIETOK,
OMOMHHEpPAIM3aI[HH H PereHepalii KOCTH.
[IK-1.3:
1. HMHAYIIHpPOBAHHEIE IUTFOPHIIOTEHTHEIE KIIETKH — B YEM BaKHOCTH MX OTKPBITHS? Kakme Hame Kbl
COBLITHCE H HEe COBLIINCE 3a 15 IeT co BpeMeHH HX OTKPBITH S
2. OrnHmmTe IIPHHITHAIE] TPAHCISIIHOHHON MEJHIIHHBEI — COBMECTHOH padoThl MEIHKOB H OHOJIOIOB.
[IpuBeauTE KOHKPETHBIE IIPHMEPHL pa3padoToK.
[IK-5.1:
1. Pacckaxite 00 0CHOBaX 3IMUIEHETHYE CKOH PETYILIIH PEIPOr pPAMMIPOBAHIS F'EHOMA.
2. UYTO mnepcCrieKTHBHEE — IIOPHITOTEHTHRIE KIeTKH I MCK? OB80CHVYITE Ballly TOUKY 3PEHHS H
pro H cotra ¢ KOHKPETHBIMH ITPHMEPaMH.

[IprMepbl munoevix mem 012 00K1A006 I TIPOBEPKH (POPMHPOBAHHS HHIHKATOPOB KOMIIETEHITHI
OIIK-7.2, IIK-1.3:

1. DBOmMOIMS pereHEPATHBHAIX CITOCOOHOCTEH.

2. KieTtoyHas Teparms IIpH IIOMOIIH KpOBe3aMeHHTEIEH.

[IprmMepsl munoésix mecmoesix 3a0 aHuil 71 MTPOBEPKH (DOPMHPOBAHHS HHIHKATOPOB KOMIIETEHLIHH:
YK-1.1:

1. CrBonoBasg KieTKa crocoOHass oOpa30oBaTh BCe THIIBI KIETOYHOH IHHHH (3MOpPHOHAIbHBIE H
BHE3aPOABIIIEBEIE CTPYKTYPHI), SBISETCS
a) TorHmoreHTHOH
b) IlmropuIroreHTHOH
¢) MyILTHIIOTEHTHOH
d) YHHIIOTEHTHOH

OIIK-7.2:
2. Jlerko BeIpalliMBarOTCs B KVIIBTYPE



a) TKaHeCIelH(HYECKHEe CTBOJIOBBIE KIIETKH

b) pernoHaIbHBIE CTBOJIOBBIE KIIETKH

C) HCTHHHbIE SMOPHOHAJIbHbIE CTBOJIOBbIE KJIETKH
d) sMOpPHOHAIBHBIX I'epPMHHAIBHEIX KIIETOK

ITK-1.3:
3. Uzomsmms TakHX KIeTOK H3 TKaHeH JJOBOJIBLHO 3aTPYIHHTEIbHa
a) TIPOTeHHTOPHBIX KIETOK
b) perHoHaJIbHBIX CTBOIOBBIX KIIETOK
€) HCTHHHBIX 3MOPHOHAIBHBIX CTBOJIOBBIX KJIET OK
d) 3MOpHOHAJIBHBIX FepMHHAJIBHBIX KJIETOK

I1IK-5.1:
4. ['eMOITO3THYECKHE CTBOIOBHIE KIETKH SBISIOTCS HCTOUYHHKOM TaKHX KIIETOK KaK:
a) B-1uM@oHTbI
b) AIIBBEOJIOI[HTEI
¢) TpomoOomHTBI
d) Me3oTenHoIHTEI

OneHouHble CcpeJcTBa /I NPOBeIeHHS MNPOMEXKYTOYHOH arrecTtanuu o0OyJYalNIHXCH 110
aMcnunJmHe (TIpunokeHne 1 K pabouei mporpaMmMe).

6. XAPAKTEPHUCTHUKA HTH®OPMAIITMOHHO-OBPA3OBATEJIbHOM CPE/1bI

B UMO co3gaHa H (YHKIHOHHPYET 3IeKTPOHHas HH()OPMAaIMOHHO-00pa3oBaTelbHaAsI cpeja
(manee - BOHMOC), Bxmodaromas B ceOs SIeKTPOHHBIE HH(QOPMAIHOHHBIE PECYPCHI, SIIEKTPOHHEIE
oOpasoBarelbHBle pecypcel. DHMOC obecrneunBaeT OCBOEHHE OOYYAIOIHMHCS OO0pa30BaTelIbHBIX
IporpaMM B IIOTHOM OOBEME HE3aBHCHMO OT MeCTa HaXOXKIeHHS OOyYaroIMxcs. OJIeKTPOHHEBIE
OHOIHOTEKH O0EeCIIeUHBaIOT JOCTVII K ITpo(ecCHOHAIbHEIM 0a3aM JJaHHBIX, CITIPABOYHBIM H ITOHCKOBBIM
CHCTEMAM, a TaK)Ke HHBIM HH(OPMAaIIOHHEIM PECYPCaM.

6.1 IIporpammvnoe o0ecrnedeHHe, npodeccHoHAJILHbIE ©0a3bl JAHHLIX, HH(MOPMAIHOHHDbIE
CIIPpaBOYHBbIE CHCTEMbI, pecypcbl HHGPOPMANMOHHO-TEJEKOMMYHHKAIIHOHHOM ceTH <«IIHTepHETY,
He00X0JHMbIe 151 0CBOEHH A JHCIHILINHbI

1. IlporpammHoe odecnedeHne, HCNOJIb3yeMoe MPH OCYHIECTBJIEHHH 00pa3oBaTe/IbHOTO Ipolecca
Mo AN CIHILJINHE:

OrnepallHOHHAsI CHCTeMa cemeiicTBa Windows

ITaket OpenOffice

[Taket LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

O6pazoparenbHbId 1opran CI'EY « HMHUI] uM. B. A. Anmmaszosa» Munsapasa Poccnu
http://moodle.almazovcentre.ru/

CALB «HMpOuc 64» - cucteMa aBTOMarH3aIH OHOMHOTeK. 2IeKTPOHHEBIH Karanor APM «Uurarems» 1
Web-Hpbuc

6.2. IIpodeccnonanbuble 0a3bl JAHHBIX, HCIOJIb3YeMbIe NPH OCYIECTBJIEHHH 00pPa30oBaTe/ILHOIO
npoiecca 1mo JUCIHHILIHE:

DOnekTpoHHas OGHOmHoTeyHas cHereMa «MemguiHcekas 0nomioreka « MEDLIB . RU» (www.medlib.ru)
DOIleKTpOHHAS MeJHIIHHCKas OHOnHoreka « KoHcynmsraHT Bpauay (www.rosmedlib.ru)

OBC «bykamy (https://www.books-up.ru/)

OBC «lOpaitt» (https://urait.ru/)
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OnekrpoHHad 6nomioTreka [Ipodu-JInd « MemuigHcKasa mHTepaTypa H3gaTeaberBa "CIielyiHT " »
(https://speclit.profy-lib.ru/)

BceemupHast 0a3a JaHHBIX CTaTel B MeAMITHHCKHUX KypHaiax PubMed https://www.ncbi.nlm.nih.gov/
Hayunas sinekrpoHHasa 6ndinnoreka http://elibrary.ru/

6.3. Pecypcbl HHpOPMAIIHOHHO-T €JIEKOMMYHHKAIIHOHHOH ceTH «IIHTepHeT», He00X0AHMBbIE 11
OCBOEHHSA AUCIHILIHHDI:

ITonckoBrie cucreMsl Yandex (http://www.yandex.ru/)

MyIbTHMeJHITHBIH CIIOBaph IepeBoda ciIoB oliIaiH MynmsTHT paH (http:/www.multitran.rw/)
YHuBepcuTerckad HHpopMalHoHHad cHcTeMa POCCHA (https://uisrussia.msu.ru/)
[Tyonukaign BO3 Ha pycckoM s3bike (https://www.who.int/ru/publications/i)
MexmyHapoaHble pyKOBOZCTBa 110 MeauiHe (https://www.guidelines.gov/)

DenepanbHas 3eKTPOHHAA MeqUITMHCKasA Ondrmoreka (DOMB) (http://www.femb.ru)

Boib u ee neyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)
Pycckiii MeHIHHCKHIT JKypHalI (WWW.Ij.1)

MunHcTepcTBO 37IpaBooxpaHeHHs Poccriickoi Demeparmn (www.rosminzdrav.ru)
KubepJlennHka — 3T0 HayyHas snekTpoHHasg Onomoreka (https://cyberleninka.ru)

Poccuiickasi rocyaapcrBeHHasi 0onomorexa (www.rsl.ru)

6.4 IlepevdeHb OCHOBHOH H JONMOJIHHTEJIbHOH YYe0HOM JTHTEPATYPHI, He0OX0MMOMH /I 0CBOECHHA

JHCIHILTHHBL
OcHoBHas JIUTepaTypa:

1. Ilutomorms m oOmiag rucronorus: aridac / B. B. bammu, A. B. IlaBmoB, A. H. SuKoBckuii. -
Mockaa: ['50TAP-Menua, 2021. - TexcrT: AIIEKTPOHHBIH // URL:

https://www.rosmedlib.ru/book/06-COS-2411 .html

2. ATtnac 1mo rHcTOonorHH, IHTonoruu 1 aMmopuonoruu / C. JI. KysHeros, H. H. Mymmkam6apos, B. JI.
'opsukmHa. - 3-e m3A., gomn. M Irepepad. - MockBa: OOO "HMs3parenbcTtBOo MeaHIIHHCKOE

HH(popMaIHOHHOe areHTcTBO", 2022. - TekcT: anekrpoHHsIH // URL:
https://www.medlib.ru/library/library/books/45095

3. TI'mcromorusa, sMmOpuonorus, murojaorus: yuyeOHuk / O. M. Adanacee, b. B. Anemmn, H. II
BapcykoB [u ap.| ; mox pen. FO. M. AdanacreBa, H. A. IOpuHoii. - 7-e U371, nepepad. H JOIL. -

Mocksa: ' DOTAP-Memna, 2023. - TekcT: anekrpoHHbIi // URL:
https://www.rosmedlib.ru/book/ISBN9785970471012.html

4. KieTouHble TeXHOIOTHH B OHKOJIOTHH: PYKOBOJCTBO I BpaueH / mox pex. M. HO. Prikopa. -

Mockga: 'DO0TAP-Meana, 2023. - Tekcr: snekTpoHHbIH // URL:
https://www.rosmedlib.ru/book/ISBN9785970469019.html

5. TI'mcromorus, mmTonorusd H smopuonorus: ariaac / B. JI. beikos, C. M. IOmxkanieBa - Mocksa:

['DOTAP-Menmna, 2021. - TekcT: snekrponHsri // URL:
https://www.rosmedlib.ru/book/ISBN9785970464113.html

JlomoJIHHTeJIbHAS JIATEpaTyYpa:

1. Knertkwn o JIprouny / JI. Kaccrmepnc [u ap.] - Mockpa: JlaGopatopus 3Hanwi, 2018. - Tekcr:

anekTpoHHsi // URL: https://www.rosmedlib.ru/book/ISBN978500101587 1.html

2. lluromorusg. OYHKIMOHAIbHAS VILTPacTPyKTypa KineTkH. Arnac / banmmn B. B. - Mocksa:

['D0TAP-Menmna, 2016. - Texer: anexrponnsii // URL:
https://www.rosmedlib.ru/book/ISBN9785970438916.html

3. MonekymsapHas Ononorud: yuyeOHHK 1 By3oB / A. C. Komnruer, I'. A. CeBacTtbsHoBa, M. JI.
[[BeTKOB. - 5-¢ m3xA. - Mocksa: UzmatennscTtBo IOpaiir, 2023. - Tekct: snekrpoHHEIHN // URL:

https://urait.ru/bcode/517095
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4. KpaTkmit Kypc IIMTOIOTHH (KIeTO4YHOH Omomorum): YueOHoe mocodue / JI.I'. I'apctykosa, C.JI.
KysHernoB. - MockBa: OO0 «H3marenbcTBO «MemguIIMHCKOe HH()OPMAITHOHHOE areHTCTBOY,
2019. - Tekct: snekrpoHHBI//URL:
https://www.medlib.ru/library/library/books/32246

5. LluTonmorus, rucToIOorusa 0 3MOPHOIIOTHA: Y4eOHHK IJII By30B / E. M. JleHueHKO. - 2-€ H3., HCIIp.
u gor. - Mocksa: M3gatemscTBo FOpaiit, 2023. - TekcT: anexkTponHsiii // URL:
https://urait.ru/bcode/513964

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE JINCIHHHIIJIMHBI

JIng  OCyIIecTBIIEHHS  OOpa3oBaTEILHOIO  IIpolecca IO  JHCIIIUIMHE — «KileTouHas
ma} pepeHIpoBKa. CTBOIIOBBIE KJIIETKH» ITPOIpaMMBI BhICIIErO0 0OOpa3OBaHHS - MarHcTparypa IO
HampapileHHo I1oArotoBku 06.04.01 buomorms LleHtp AJmasoBa pacrionaraeT MaTepHaIbHO-
TEXHHYECKOH ©0a30H, COOTBETCTBYIOIIEH AEHCTBYIOIINM IIPOTHBOIIOKAPHBIM ITpaBIiIaM H HOpMaM H
OOECIIEUNBArOIIEN ITPOBEJACHHE BCEX BHJOB MHCIMIUIMHAPHOH M MEXIUCIHIUIMHAPHON ITOATOTOBKH,
IMPAKTHYECKON M HAYYHO-HCCIeJOBATEIBCKOH pPaboT oOVUAIOIMXCS, IIPEAYCMOTPEHHBIX YUeOHOH
JTUCIHITITHHOH.

J11s1 TIpoBeAEHHS 3aHATHH 10 JHCHHIUIHHE «KiteTouHas naud depeHIIpoBKa. CTBOIOBEIE KIETKH
CITEI[HAIbHBIE TIOMEIEHHS HMEOT MATEPHATIPHO-TEXHIYECKOE H YUEOHO-METOANUECKOE OOECTIEYEHHE:

YyeOHast aygUTOpHSA IS IIPOBEAEHUS 3aHSATHH JIEKIIHOHHOIO THIIA — VYKOMIUIEKTOBaHA
CIIel[HaIH3HPOBaHHOH (y4eOHOH) Mebenbio, HaOOpoM JeMOHCTPAI[HOHHOTO OO0OpPYAOBAaHHS H y4eOHO-
HarJLIIHBIMH  TTOCOOHSIMH, OOECIeYHBAIOIMMH TeMaTHYECKHE IIIFOCTPAI[HH, COOTBETCTBYIOIIHE
pabouyHM YUyeOHBIM ITPOr paMMaM JHCIIHIIIHH (MOYIIEH ).

YuyeOHasa ayIUTOPHS IS IIPOBEIEHN I 3aHATHI CEMHHAPCKOro THITA (IpaKTHYeCKHE 3aHSTHS H BCE
(pOpPMEI €ro ITPOBEAEHHS) - VKOMIDIEKTOBAHA CITEIHAII3HPOBAHHOH (yu4eOHOH) MeOEIbI0, TEXHIIECKIMH
cpeZicTBaMH OOYUYeHHS, CITY KaIlHMH JJIS IIpeAcTaBIeHHS YueOHOH HH(OPMAIHH.

Jlaboparopusa — oOcHalleHHas 11abopaTOpHEIM OOOpPYAOBAHHEM, TEXHHYECKHMH CPEICTBAMH
00y4YeHHS, CITYKaIllUMH JJIS IIpeJICTaRIeHH I Y4eOHOH HH()OPMAIIHH.

YyeOHast ayaUTOpHA JUIS TPYIIIOBBIX H HHIWBHJIYAJIBHBIX KOHCYIIbTAI[HH - YKOMIUIEKTOBaHAa
CIlel[HaIH3HPOBaHHOH (Y4eOHOI) MeOelnblo, TEXHHYSCKHMH CpeJCTBAMH OOYUEHHS, CITY KaIl[UMH IS
NpeicTaBIeHHs] y4eOHOH HH(POPMALIHH.

YyeOHast ayqUTOPHA 1S TEKYILETO KOHTPOIIS H ITPOMEKYTOUHOHM aTTecTal[HH - YKOMIUIEKTOBaHa
CIlelHaIH3HPOBaHHOH (y4eOHOH) MeOellblo, TEXHHYECKHMH CpeJcTBaMH OOYUYEeHHS, CITY KaIl[HMH IS
IpeICcTaBIeHH Y4eOHOH HH(POPMALIHH.

[TomereHHe 11 CaMOCTOSITEIIbHOH Pab0oThl — YKOMITIEKTOBAHO CIIEITHAIN3HPOBAHHOH (yueOHOI)
MeOeIb0, OCHAIIEHO KOMITBIOTEPHOH TEXHHKOH C BO3MOJKHOCTBIO ITOMKITIOUEHHI K CeTH "MHTepHeT" U
o0ecIie4eHOo JOCTYIIOM B 3IeKTPOHHYIO HH()OPMAaIHOHHO-00pa30BaTeIbHYIO Cpely OpraHH3alI[HH.

8. KA/IPOBOE OBECIIEYEHHE JUCIHIIJIMHDbBI

CoctaB H  KBamHM(HKAI[HSI  HAyYHO-TIeJarOrHYecKHX  paOOTHHKOB,  0OO0ecIeYHBaOIIHX
OCYIIIECTBIIEHHE 0Opa3oBaTeIbHOIO IIpollecca Mo JgucImiuinHe «KrierouyHas mud@epeHIpOBKa.
CTBOIOBBIE KIIETKH» COOTBETCTBYET TpeboBaHHsIM DI'OC BO - marmcrparypa II0 HaIPaBIIEHHIO
rroarotoBkH 06.04.01 buomnorus.

9. OCOBEHHOCTH OPIT"AHMU3AIINHN ObYYUEHMNA 110 JUCIIHITIJIMHE J1JIA HHBAJIMT1OB
N JIMNI] C O PAHUYEHHLIMHA BO3MOYKHOCTAMM 3/10POBbA

OcBOeHHE IHCIHIUIMHBI HHBAIHAAMH H JIHI[AMH ¢ OTPaHHYeHHBIMH BO3MOJKHOCTSMH 3J0POBBS
IIpH HeOOXOAHMOCTH OCYINECTBIIAETCS KadeApoll Ha OCHOBE aJallTHPOBAHHOH pabodell IpPOrpaMMBl C
HCITOJIb30BAHHEM CIIEITHAILHBIX METOAOB OOYYeHHS H JHAAKTHYECKHX MaTePHAalIOB, COCTABIIEHHBIX C
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VUETOM OCOOEHHOCTEH ICHXO(PH3HYECKOr0 PasBHTHS, HHIHBHAYAIbHBIX BO3MOKHOCTEH H COCTOSHHS
3I0POBbS TAKHX 00y4JaroInuxcs (00y4aroInerocs).

B 1emsx ocBoeHHS Y4YeOHOH IIporpaMMbl JHCIHIDIMHBL «KilerouHas mudQepeHIMPOBKa.
CTBOIOBBIE KJIETKH» HHBAITHJAMH H JIHI[AMH C OIpaHHYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS Kadeapa
oOecIeunBacT:

1. I MHBAIHMIOB H IIHI[ C OTPAaHHYEHHBIMH BO3MOKHOCTSMH 3I0POBBS I10 3PEHHIO:

e pasMellcHHE B MeCTaX JJOCTVIIHBIX I OOVYAIOIIXCS, SBISFOINMXCS CIEIBIMH I
CTaOOBHISMIINMH, B aJalITHPOBAHHOI (hOopMe CITPaBOYHONH HH(pOPMAIMH O PpacIIHCaHHH
yUeOHBIX 3aHSTHI,

® IIPHCYTCTBHE aCCHCTEHTA, OKA3BIBAIOIET 0 O0YUAIOIEMYCSI HEOOXOAUMYO ITOMOIIIE

® BBITYCK aIbTEPHATHBHBIX (POPMATOB MeTOAMYECKHX MATepHalIOB (KPYIHBIH ITPpH(T HIIH
ayIHo(pallIbI);

2. IS MHBAIMIOB H JIMI[ ¢ OTPaHHYeHHBIMH BO3MOKHOCTSIMH 310POBBS IO CIIYXY:

e HaJIeXKaIllHMH 3BYKOBBIMH CPeJ[CTBAMH BOCIIPOH3BEIeHHE HH()OPMAIHH,

3. I MHBAIMZOB M JIMI[ C OIPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS, HMEIOIHX HapPVIIEHI S

OITOPHO-IBUTaTEILHOTIO allllapara;

® BO3MOXHOCTH OECIIPENATCTBEHHOIO JOCTyIIa OOy4YaroImuxcsa B VYUeOHbIE TTOMEIIEHHSL,
TyaJleTHbIe KOMHATBhI H JPYIrHe IOMeIeHHS KadeAphl, a Takke IpeObIBaHHE B YKa3aHHBIX
TIOMEII[EHHSIX.

OO0paszopaHie OOYVYAIOIMXCS C OrpPaHHYEHHBIMH BO3MOJKHOCTSMH 30POBBS MOKET OBITH
OpPraHM30BaHO KaK COBMECTHO C JIPYIHMH OOVYAIOIIMMICS, TaK H B OTIEIBHBIX TI'PVIIIAX IIH B
OTJIEJILHBIX OPraHH3aLIIX.

[IpH OCBOEHHMHM ITpOrpaMMEI JHCIHMIUIHHEL OOYYAIOIIMMCS C OrPaHHYEeHHBIMH BO3MOXKHOCT SIMI
310POBBA IPENOCTARIISIOTCS OECIUIaTHO CIIEIHAIBHEIE YUeOHHKH M yueOHBIE ITOCOOHS, HHag y4cOHas
JIUTEpaTypa M CIEIHalIbHBIE TEXHHYECKHE CPEACTB OOYUEHHS KOJUIEKTHBHOIO H HHIHBHAYAJIBHOIO
ITOJIb30BAHMS, @ TAKXKE YCIIYTH CYPOIIEPEBOMYHKOR H TH(IIOCYPAOIEPEBOIIHKOB.
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IHACIIOPT
O EHOYHLIX CPEJCTB
no mucinnmne «KJIETOYUYHAA INOPEPEHIIHPOBKA. CTBOJIOBBIE KJVIETKH.

1. B pe3syJuabTare ocBoOeHHSA JUCIHILIMHBI 00YYaOIIMHACA JOJIZKEH 00J1a1aTh CJIeXY HIHMH
komuereHnuavu: YK-1, OIIK-7, IIK-1, ITK-5.
2. OnucaHMe nMoKasartejiedl H KpHTepHeB OIlCHHBAHMA KOMIIETEHIIMH B Ipollecce H3Y4YeHHs

JAHCITHIL/IHHbBI
IHokaszaTe IH JOCT HiKeHHS 3AJAHHOI 0 YPOBHS OCB OCHHS
KOMIIETeHIIHH H KPHT ¢éPHH OLeHHB AHHSA P e3YJILT AT OB
KoMmmer eHIHA HHaHKATOP - nﬁqu“i[ - OueHoHbIe
HavaIbHbIH ba3oBbIi IIpoaBHHYTHIN CpeacTBA
«Y IOBJIETBOPHTEII «XOpoIIO» «O TIHYHO»
BHO»
VK-1. CriocobeH VK-1.1. 3HaeT: o0mee 3HAET: poJib 3HAET: OTJIHYHO JLIs TEKYIIETO
OCYIIECTBIIATE AHanH3HpYeET I1p €/IC TABJIEHHE O CTBOJIOBBIX KJIIETOK B | POJIb CTBOJIOBBIX KOHTp OJIA
KPHTHY ECKHIT I1p 00JIEMHY 1O CTBOJIOBBIX Pa3sBHTHH, KJIETOK B -T3
aHaIH3 CHTYal[HIO Ha KJIETKaX, HX pPEeryJIsAHH Pa3BHTHH, -KB
1P 00JIEMHBIX OCHOBE Y4acTHH B TKaHEBOTO PEryIALHH A
CHTYaLIHI Ha CHCTEMHOI'O pa3BHTHH H roMeocTasa, TKAHEBOTO I[P OMEKY TOUHOH
OCHOBE T10/1X0/1a, 1O/ €K aHHH pereHeparHH roMeocTasa, aTTECTALTHH:
CHCTEMHOTO BBIABIIAA €€ TKAHEBOT'O T1OBP EKIEHHBIX pereHeparHH -KB
riofxozna, COCTABJIAIOIIHE | TOMEOCTA3a TKaHEH TI0BP €J1€EHHBIX
BbIp a0aThIBATh H CBA3H MEX]TY TKaHEH
CTPaTEIHIO HHMH VMEeET: VMEET: VMeeT: rpexpacHo | J1a Tekyiiero
IEACTBHIA I10JIk3 0BAThC A [10JIb30BaThCA T10J1b30BaThCA KOHTp OJIA
yueOHOH H y4eOHoH H HayyHoH | yueOHOH H -T3
HayYHOH JIHTEPATYPOH, Hay YHOI -KB
JHTepaTypoH, paboTaThk ¢ DazamH JHTEpaTypoi, s
paboTaTh ¢ Da3aMH | JJaHHBIX, paboTaTh ¢ 0a3aMH | MPOMEKYTOTHO
IlaHHBIX. pedepHpoBaTh IaHHBIX, aTTECTALTHH:
JHTEPATYPY I10 pedepHpOBaThH -KB
OIIp €N ENEHHOH TEME | JHTEPATYPY I10
OITp €71 €JIEHHOH
TEME
OIIK-7. Criocoben | OITK-7.2. 3HAET: OCHOBHBIE 3HAET: OCHOBHBIE 3HAET: OTJIHYHO JLst TEKYIIETO
B c(pepe cBoeki CriocobeH TTOHATHA, TTOHATHA, OCHOBHBIE KOHTp OJIA
rp opecCHOHANBHO | o(opMIAThH [P HMEHHMEIE B [IPHMEHHMBIE B TIOHATHA, -T3
H JeATENbHOCTH Hay4HbIE KJIETOYHOI KJIETOYHOI TIPHMEHHMBIE B - 1 (1-7)
CaMOCTOATEIBHO ITy OJTHKAL[HH, nH(pdepeHippoBke | qHpdepeHIHpOBKE, | KIETOYHOH -KB
OIIPENIENATD OTYETHI, COBp EMEHHEIE mipepeHIHpork | Jlna
CTPATETHIO H [IaTEHTHI H METObI H3YUEHHA €, COBpPEMEHHBIE TP OMEKY TOUHOH
I1p 00JIEMAaTHKY IIOKJIAa]IbI, CTBOJIOBBIX KIJIETOK METObI H3YVUEHHA | aTTECTALHH:
HC CIIENOBAHHH, I1p OBOJIHTH yelloBeKa H HX CTBOJIOBBIX KIIeTOK | - KB
[P HHHMAaTh CEMHHApPBI HCI10JIb3 0BaHHE B YEJIOBEKA H HX
pelleHHA, B TOM pereHepaTHBHBIX HCI10JIb3 OBAHHE B
YHCIIE rpoLieccax H pereHepaTHBHBIX
HHHOBALHOHHBIE, TKaHEBOH TIpoLieccax H
BbIOHpPATh H HIDKEHEPHH TKaHEBOH
MOH(HLIHp OBaTh HHAKEHEPHH
METOIbI, OTBEYATh VMEET: VMEET: VMeeT: rpexpacHo | J1a Tekyiero
33 Ka4ecTBO paboT aHaJIH3HP OBaTh H aHaJIH3Hp OBaTh H aHAIH3HPOBaTh H | KOHTP OJIA:
H BHEJIPEHHE HX CHCTEMAaTH3HPOBAT | CHCTEMATH3HpOBaTh | CHCTEMaTH3HpoOBaT | - T3
PE3YJIbTATOB, b CMIELIHAIIH3HPOBAHHY | b - 1 (1-7)
o0 ecrieYHBaTh CrIELHAIH3HPOBaH | K0 HH(OPMALIHIO I10 crielHa/nsHpoBaH | - KB
MEPBI Hy 10 HH(popMaLHIO | cOBpeMeHHBIM Hy10 HH(popmarHwo | A
TP OH3 BOJC TBEHHO 10 COBP EMEHHBIM Har1p aBJIeHHAM H 10 COBPEMEHHBIM | TMPOMEKY TOUHOH
i1 Oe3 orracHOCTH Harlp aBII€HHAM H METOaM H3Y YEHHA Har1p aBJIeHHAM H aTTECTALTHH:

18




T[IPH P EMIEHHH METOIaM H3YUYEHHA | CTBOJIOBBIX KIIETOK METOJaM -KB
KOHK] € THOH CTBOJIOBBIX KJIETOK | Y€JIOBEKA, I10 H3yYeHHA
3a7auH yeoBeKa, 1o METOaM H3Y YEHHA CTBOJIOBBIX KIIETOK
METOIaM H3YUYEHHA | KIETOYHOH 4eJI0BEKA, 110
KJIE TOYHOH midGepeHIMPOBKH, | METOJ[aM
nH(pdepeHIHPOBKH | BbIOHpaTh HaHOoNee | H3YUYeHHA
TIO/IXOALHE JJIA KJIETOYHOH
peleHHA mH epeHIHP OBK
KOHK] €THOH H, BbIOHp aThb
rnpodeccHoHaIbHOH | HaHOonee
3a7jayH METOJIbI H3 TIOMIXOIALHE /1A
pereHepaTHBHOH H pelIeHHA
periapaTHBHOH KOHKD €THOH
MEHLHHbBI 11po e CCHOHAIBHO
H 3a7auH METO/IbI
H3
pEreHepaTHBHOH H
perapaTHBHOMH
METHLIHHBI
IIK-1. BnageHue ITK-1.3. 3HaET: 3HAET: aKTyaJIbHbIE 3HAET: OTJIHYHO JLst TEKYIIETO
Ha BbIK aMH IIpencTaBinaer aKTyaJIlbHbIE rpoOiIeMbl H 00 aKTyalbHbIX KOHTp OJIA
(hop MHp OBAHHA pa3paboTaHHBIH | ITp 0OJIEMBI H TeHEHIL[HH pa3BHTHA | MpobieMax H -T3
yueOHOro MaTEpHaI B TeH€HLIHH Hay4YHOH obnacTH, TEH EHL[HAX - 1 (1-7)
MaTepHalia, opme pa3sBHTHA Hay YHOH | IOCBAIEHHOH pa3BHTHA HayuyHoH | - KB
TOTOBHOCTD K Mpe3eHTalMH H | obnacTH, H3Y4€HHIO BOTIPOCOB | 00JacTH, I
I1p ETI0/JaBaHHIO B YCTHOTO I10CBAIIEHHOH KJIETOYHOH T10C BAI€HHOH I[P OMEKY TOUHOH
oOpazoBaTeNIbHbIX | JIOKJIAJa T H3YYEHHIO ¢ pepeHIMPOBKH H | H3YYEHHIO aTTECTALHH:
opraHH3alHAX pa3HYHbIX BOIIP OCOB HCI10J1b3 OBaHHA BOTIPOCOB -KB
BBICIIIETO KOHTHHIEHTOB KJIETOYHOH CTBOJIOBBIX KJIETOK B | KJIETOYHOH
oOpa3oBaHHA, cIyIaTenei nH(ppepeHITHPOBKH | pereHepaTHBHBIX mhdepeHIHpOBK
YMEHHEM rpoLieccax H HH
TP €T CTABIIATh TKaHEBOH HCI10J1b3 OBAHHIO
yueOHbII HHZKEHEPHH CTBOJIOBBIX KIIETOK
MaTeEpHaI B B pereHEpPaTHBHBIX
YCTHOH, TIpoLieccax H
[HHC bMEHHOH H TKaHE BOH
rpa QY ecKoid HHAKEHEPHH
(popme 1A VMEeEET: VMEET: MPHMEHATE VmMeeT: ripexpacHo | 1A Tekymero
pa3sIHYHBIX [IPHMEHATD [OJIYYEHHBIE 3HAHHA | TIPHMEHATD KOHTp OJIA
KOHTHHI'€HTOB Oa3oBbIE O pEreHep aTHBHBIX 10Ty YEHHBIE - T3 pasnena 1
T10JTyY YEHHBIE rpoLieccax, 3HAHHA O (17, 19), pasgena
3HAHHA O [IPOTEKAOITHX B pereHepaTHBHBIX 2(22, 30),
pEreHepaTHBHBIX Op raHH3Me TIpoLIECCaX, - J1(1-7)
IIp OLIEC CaX, AKHBOTHBIX TIPOTEKAOIIHX B - KB
I1p OTEKAKOU[HX B Op raHH3MeE I
OpraHH3Me KHBOTHBIX TP OMEKY TOUHOH
JKHBOTHBIX aTTECTALTHH:
-KB
IIK-5. CriocobeH ITK-5.1. 3HaEeT: 3HAET. COBPEMEHHBIE | 3HAET: OTIHYHO J1s TEKYIIETO
OCYIIECTBIATE IIpoBogHUT COBpPEMEHHBIE METOBI H IMOAX0Ibl K | COBpPEMEHHBIE KOHTp OJIA
Hay4YHbIE mabopaTopHbie | METO/IbI H OL[EHKE CTEIeHH METOBI H -KB
HC CJIEJOBaHHA B HCCJIEMOBAHHA ¢ | IMOOXO0bI K OL[EHKE | KJIETOYHOH TI0/1XO0IbI K I
obnacTH HCII0JIb3 0BAHHE | CTEIEHH M} pepeHLTHP OBKH, OLIEHKE CTEIEHH TP OMEKY TOUHOHA
KJIETOYHOH M KJIETOYHBIX KJIETOYHOH H BO3MOKHOCTH €€ KJIETOYHOH aTTECTALTHH:
OHOJIOTHH, HECET KY JIETYP nH(pepeHITHPOBKH | KOPPEKTHPOBKH 3a mipdepenipposk | - KB
OTBETCTBEHHOCTh CYET HCITONBb30BaHHA | H, H BO3MOKHOCTH
3a KAUeCTBO padoT HHIYKTOPOB €€ KOpPPEKTHP OBKH
H HayYHY IO mH ] pepeHIHp OBKH 3a CUET
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IIOC TOBEPHOCTD HCI10J1b3 OBaHHA
pPE3yIbTaTOB HHIYKTOPOB
mH epeHIHP OBK
H
VMEET: IIPOBOOHTE | YMEET: IIP OBOHTh VMeeT: npekpacHo | JInsa TeKyero
aHaJ I3 aHaJIH3 I10JIY YEHHBIX | TPOBOJIHTHL aHAIH3 | KOHTP OJIA:
T10JIY YEHHBIX PE3YILTATOB H 10TV YEHHBIX -KB
pPE3YIIETAaTOB H IIeaTh BbIBOJ O PE3YILTATOB H I
IIETaTh BBIBOJ O IpoLIECCaX, ZIeNaTh BBIBOJ O TP OMEKY TOUHOH
I1p OLIEC CaX, [POTEKAOIHX B TIpoLIeccax, aTTECTALTHH:
I1p OTEKAKOU[HX B KJIETKaxX B XOJIe TIPOTEKAOIIHX B -KB
KIIETKAX B XOJIE M epeHIHPOBKH, | KIIETKAX B XOJIE
nH(pdepeHIHPOBKH | OLIEHHBAaTh CTEIEHb M epeHIHP OBK
mH ] pepeHIHp OBKH H, OLIEHHBAaTh
KJIETOK 3a CUET CTEIIEHD
BbISABIIEHHS mib depeHITHP OBK
crieLiHpHIeCKHX H KJIETOK 3a CUET
MapKep OB BBISABJICHHA
CITELIH(PHYECKHX
MapKep OB
3. OpraHmsanus TeKyIero KOHTpoJis
No HauMeHOBaHHe TeMbI (Pa3geJia) RN HaumMeHoBanHne
n/m JHC ITHILTHHBI i OIeHOYHOI'0 CPeJCTBA
(HJIH ee HHIHKATOpPA)
1 VK-1.1, OIIK-7.2, TIK-1.3, KB, T3, 1
Pasgen 1. bHOMOMHA CTBOJIOBBIX KJIETOK. K51
2 Pasnen 2. JlocTHiKeHHA B p EMreHEpP aTHBHOH VEK-1.1, OIIK-7.2, IIK-1.3, KB, T3, ]
MeETHLIHHE. ITK-5.1

KB — konmponsHsie éonpocst, 13 — mecmoesie 3a0ania, /1 — nemsl OOKIA008

4. (DDpMﬂ ﬂpﬂMEWI}'TD‘IHﬂﬁ ATTECTAIIHN 110 THMCITHIIJIHHE — 3aY€T.

5. Dransl NpoBEJdCHH A ﬂpﬂMEHﬂFTﬂ‘IHﬂﬁ ATTECTAIIHN.

IT anbI Bua zanaHuA

O HEHOYHBIEC MAT €PHAJIBI

HugHKaTOophI N OB ep sieMbIX KOMITeTe HI[H i

] cobecenoBaHHe

KB

YK-1.1, OIIK-7.2, ITK-1.3, ITK-5.1

KB — KxonmponsHbsle 60HpoCcsl

CobecenoBaHHEe ITPOBOAUTCA IO OWIeTaM, KaKAbIH OWIET COAEPKHT 2 KOHTPOJIBHBIX BOIIPOCA.
Bpems Ha 1moaroToky 30 MHH.

6. Kpurepun onieHHBAHHA 33JAHHHA NMPOMEKYTOYHOH AT TECTALIMM:

Bua zanaHuA

«He 3auTe HO»

«3auTeHO»

cobecenoBaHIe

OTBET He IOTHYEH, 3aITy TAHHOCTh OTBETA.
CTyZeHT JEMOHCTPHPYET HE3HaHHE
OCHOBHBIX TEPMHHOB H ITOHATHIA

EBEOITPOCEI.

SlcHoOE, YETKOE H3JI0KEHHE COEpKaHHS.
OTCYTC TBHE I OTHBOP €YHBOH HH(pOpMALIHH.
BnageHHe TepMHHOIOTHEH

JeMOoHcTpaLHA rTy0oKHX 3HaHHIH H YMEHHE OTBEYaTh Ha




OHEHOYHBLIE CPEJCTBA JUIFA TEKYHIEI'O KOHTPOJIA

T embI 1A JOKJIAT0B

Paiges 1. bHoJ0ris cTBOJIOBBIX KJIET OK

DBOIIOIHMS PET€HEPATHBHAIX CIIOCOOHOCTEM.

[IpemmyInecTBa H HEAOCTATKH Pa3HBIX THIIOB ITIFOPHITIOTEHTHBIX KIIETOK
DaKTOpPHI CTBOIIOBOCTH H CTPOMAIIBHOCTH.

OYHKIIMOHHPOBAHHE HHUIII B HOPME H IIPH ITOBPEKIESHIH.
MexaHnyecKHe H HHAYIHOEIbHBIE CHCTEMBI CTBOJIOBBIX KIIETOK.
broMIHepaaIn3aisa i pereHeparis KOCTH.

AR o

Pasgea 2. JlocTHKeHHSA B pereHepaTHBHOH MeIHIIHHE

7. KnetouHas Teparmis IpH ITIOMOIIH KPOBE3aMEHHTENIEH.

8. MHXeHepHa XPsILeBOH TKaHH.

9. Pemapargis MEIIIIEYHON TKAHH: IIPOOIIEMBI H ITPOTPECC.

10. [ IprnveHeHHe (peTanbHEIX TKaHeH B pereHepaTHBHOH MeJTHITHHE.

11. OBOIIOIMSL  pereHepalii COCYJIOB H KIAllaHOB. OT MeXaHHYECKOrO 3aMeIeHHSI K
OHOMHKEHEPHBIM KOHCTPYKIIH SIM.

12. DOBOIIOIIHS IIOHHUMAHH S 3aKOHOMEPHOCTEH PEreHePallH CEPIeYH OH MBIIIIL[BI.

13. COBpEMEHHEBIE ITOAXOIBI K PEreHEPALINH ITIOBPEAKIEHIH CEPALIA.

14. KimHmieckne  HCIBITAHHS  TKAHE3aMECTHTEIIPHOH  TepalmH IIPH  JereHepaTHBHBIX
0(pTaIbMOJIOTHYECKHX 3a00JI€BaHHSIX.

15. B0O3MOKHOCTH pereHepariiH ITOYKH.

16. MeToasl M IOAXOJBI, CBS3aHHBIE CO CTBOJIOBBIMHM KIETKaMH H TKaHE3aMeCTHTEIIBHOH

TE:pEll'IIIEﬁ:, ITPpHMCEHACMBIC CCI'OOHA IIPH JICHCHIH HEEﬁpG,[[EI‘EHEpﬂTHEHBIX 3aboneBaHHH H
HGEPE}I{,[[EHI]I‘T MO3T4a.
KoHTt POJIbHBIE BOITPOCHI

Ne KB KOHTpPOILHBIR BONIPOC HHIHKAT OPbI

IIp oBepsieMbIe

KOMIIETCHITHH

OxapakTepH3yiiTe 5MOpHOHANIbHbIE H B3POC/Ibl€ CTBOJIOBbIE KITETKH.

DTaloH OTBeTa: OMOpPHOHAIbHbIE CTBOJIOBbIE KIETKH — 35TO TUIHOPHITIOTEHTHBIE
KJIETKH, I10JTy4eHHbIe H3 BHY TP €HHEH KIeTOUYHOH Macchl pa3BHBalolleroca sSMOpHOHa,
obnagatomHe criocoOHocThio H(p(epeHIHpoBaThed B NMHOOO0H THIT KIETOK B
opraHHsMe. B3pocibie cTBOJIOBbIE KIIETKH, TAK/KE H3BECTHbI€ KaK cOMaTHUECKHE HIH
1 TKaHecTeLIH(pHYeCKHE CTBOJIOBbIE KIETKH, ABIAITCA MYJIbTHITOTEHTHLIMH KIIETKaMH,

VK-1.1, OIIK-7.2,

ITK-1.3, TIK-5.1
0OHapyKeHHbIMH B Pa3IHYHBbIX TKaHAX OpraHH3Ma, H MOryT JH(}epEHIHp OBaThC A B
CIIEIHAIH3HPOBAaHHbIE THILI KJIETOK B TIpEeJenax CBOEH TKaHH H CBOETD
MPOHCXOAKJIEHHA. B OT/HYHE OT 5MOpHOHANIBHBIX CTBOJIOBBIX KIETOK, B3pOCIIbIE
CTBOJIOBbIE€ KIIETKH, KaK IpPaBHIO0, cTpeMATcA JH(depeHLHpoBaTh B KOHKP €THbIE
KJIETOYHbIE JTHHHH.
IIp oB epsieMBbIe
Ne KB KOHTpPO/ILHBIR BONPOC HHIHKAT OPbI
KOMIIEeTeHI[HH
PacckaxkiTe 0 MOJEKVIIAPHBIX OCHOBaX IUIIOPHITIOTEHTHOCTH H COMAaTHYECKOIO
KJIOHHP OBaHH.
OTajloH oOTBeTa: ILTIOPHIIOTEHTHOCTE - CIOCOOHOCTh  CTBOJIOBBIX — KIIETOK

YK-1.1, OIIK-7.2,
ITK-1.3, IIK-5.1

)

nudpepeHIHpOBaTECA B pPasHUHbIE THITbI KJIETOK, PETYIHPYETCA KIHOYEBbIMH
MOJEKYIAPHBIMH (pakTopamMH, TakHMH Kak Oct4, Sox2 H Nanog, koTopble 00pa3yioT
TP aHCKPHITLHOHHY 0 PETYIATOPHYIO ceTh. CoMaTHYECKOE KJIOHHP OBaHHE BKIIKOYAET
B cebs IepeHOC sAfpa COMATHYECKOH KIETKH B SALIEKIETKY, a (haKTOphbI




TIep erp orpaMMHpoBalHA, BrI4Yad Octd H Sox2, HIpalT pellailyl polb B
TIEPEXONE [JOHOPCKOH KIETKH [0 I[UIIOPHIIOTEHTHOIO COCTOSHHA, HMHTHPYA
€CTECTBEHHDIH IMpoLiecc AMOPHOHATIBHOTO Pa3 BUTHAL.

Ne KB

KOHTPOILHBIR BONPOC

IIp oB epsieMbIe
KOMIEeTeHI[HH

JlaiiTe MoOHATHE HHIIH CTBOJIOBBIX KJIETOK. OIMHIIHTE pasHHLYY CXOCTBO H ITy TAHHLLY
B TIOHATHAX «CTBOJIOBOCTB» H «CTPOMAJIBHOCTB», TIPHBEIHTE IIPHMEPhI H3
KOHKP€THBIX HHIII.

ODTaJIoH 0TBETa: HHIa CTBOJIOBBIX KIETOK OTHOCHTCA K MHKPOCPENE, OKPYKaIOMeH
CTBOJIOBbIE KIETKH, BJIHAA Ha HX ITOBeJieHHE H cyIb0y. "CTBOJIOBOCTD" MpPEACTABIAET
coboffi HeoThemMIeMble  CBOICTBO  CTBOJIOBBIX  KIIETOK, OXBaThl Balolllee
caMOOOHOBIEHHE H MYyJbTHIIOTEHTHOCTh, B TO BpeMa Kak 'cTpoMaJIbHOCTh"
OTHOCHTCA K IMOAAEPKHBAKOUIHM, COEIQHHHTEIBHBIM TKAHEBBIM 3JIEMEHTAM B HHIIIE.
Hariprmep, HHIIa FeMOITIOATHYECKHX CTBOJIOBBIX KJIIETOK B KOCTHOM MO3I€ BKIIKOYAET
B ce0sA B3aHMoOZeHiCTBHE CO CTpOMAIbHBIMH KIETKaMH, TaKHMH KaK Me3eHXHMHbIE
CTBOJIOBBIE€ KJIETKH, IEMOHCTPHPYA B3aHMOIEHCTBHE MEKIY <«CTBOJIOBOCTBIO» H
«CTPOMAaJIbHBIMHY KOMITOHEHTAMH B IMOJEP KaHHH TKAHEBOH r'OMEOoCTasa.

VK-1.1, OIIK-7.2,
ITK-1.3, IIK-5.1

Ne KB

KoHTp 0/ILHBIH BONIPOC

IIpoBepsieMbIe
KOMIIeTeHI[HH

B ueM cocToHT HICA MOOCIIH «KaUCHHA C I'OPBI» B OINPp CACIICHHH KJIETOYHOH C}i’ﬂhﬁhl.
KTto TINpEaI0AILTI  MOICIb. Kak oHa cormiacycTcda ¢ cCaMbIMH COEP CMCHHBIMEH
A OCTHAKCHITAMI MD.]'IE:I{}’.]'IHI]HDI?I OHOJIOTHH H KDI-]]_[EI'I]_H'IEIL:I CTBOJIOBBIX KJICTOK.

OTajlioH oTBeTa: Mojienh «Ka4de€HHA ¢ TopbD»y, TIPeIokKeHHadA HokTopom IIIHHBbA
SIMmaHaka OITHCchIBAET Iep €Mp OrpaMMHPOBaHHE CyAbObI KJIeTOK. IIpoLiecc BKIIOYAET B
cebsA moOy:KgeHHe KIIETOK K KaueHHAM I10 »Kemo0aM ropbl, YTO B HTOIE MPHBENET K
TUTIOPHITOTEHTHOMY COCTOAHHIO KJIETOK H K OIp € eJIEHHI0 HOBOH KJIETOYHOH CYILOBI.
JTa MoOJEIb COrJIacyeTcA ¢ JOCTIDKEHHAMH B MOJEKYJIApPHOH  OHOJIOTHH,
HLIIOCTPHPYA, YTO MaHHITYy THPOBAaHHE KIIOYEBbIMH (haKTopaMH TpaHCKPHIILIHH
MOKET COpPOCHTh H3HAYAJIbHYI KIETOYHYHK HAEHTHYHOCTh, IIpediarada HOBOE
MpeEAcTaBIeHHE O JHHAMHYeCKOH TIpPHpPOJAE OMpefiedeHHA cyabObl KIETOK H €€
aKTyalbHOCTH 714 OHOIOTHH CTBOJIOBBIX KIETOK.

VK-1.1, OIIK-7.2,
ITK-1.3, IIK-5.1

Ne KB

KOHTp 0/ILHBIH BOIIPOC

IIpoBepsseMbIe
KOMIETeHI{HH

YTo riep crieK THBHEE — IUTIOPHITIOTeHTHbIE KIeTkH HiH MCK. O0ocHyiiTe Bamy TOUKY
3P EHHA H Pro H contra ¢ KOHKpP €THhIMH IMPHMEPaMH.

OTaJloH OTBeTa: BpiOop MeEXKIy IUTIOPHIIOTEHTHLIMH KJI€TKaMH H Me3€HXHMHbIMH
cTBOJIOBBIMH  KletkaMH (MCK) 3aBHCHT OT KOHKPETHOTO  IpPHMEHEHH .
I LniopHITIOTEHTHBIE KIIETKH, TaKkHe Kak 3MOpHOHaIbHbIE CTBONOBBIE KIeTKH (DCK) H
HHYLHp OBaHHbIE TLTIOPHITOTEHTHbIE CTBOJIOBble KieTkH (HIICK), mmMetoT Oonee
IIHPOKHIA II0TeHIHan H(pdepeHIHPOBKH, HO CTAIKHBAOTCA € STHYECKHMH
npobnemamH. MCK, rmonydeHHble H3  pasHYHBIX  TKaHel, oOnajgaioT
HMMYHOMOOYJIHPYIOIIHMH CBOHCTBAMH, YTO JENAET HX TIEPCIIEKTHBHBIMH A
TPHMEHEHHA B pPEr€éHepaTHBHOH MENHITHHE, TaKHX KaK BOCCTAHOBJIEHHE KOCTEH H
xpame. Tem He MeHee, OHH MOIYT HMETh OrpaHHYEHHYH AH((EepeHLHALHIO T10
CPaBHEHHIO C TUTIOPHITOTEHTHBIMH KJIE TKAMI.

VK-1.1, OIIK-7.2,
ITK-1.3, ITK-5.1

Ne KB

KoHTp 0/ILHBIH BONIPOC

IIpoBepsieMbIe
KOMIIeTeHI[HH

JlaiiTe MOHATHE HHIIH CTBOJIOBBIX KJIeTOK. DaKTOphl HHIIH, KOHKPETHBIE TIPHMEPDI
Huil. Kak paboTaeT HHIIIa B pereHep aLlHH TKaHH.

OTalloH OoTBeTa: HuIIa CTBOJOBBIX KIETOK — 3TO MHKPOCPEaa, peryJHpyroiasn
MOBEJIEHHE CTBOJIOBBIX KI€TOK. HumeBbie (pakTopbl, BKIHOUYaA (aKTOpbl pocTa H
KOMIIOHEHTBI  BHEKJIETOYHOTO  MAaTpHKCa, BIHMAKOT Ha  [OOAcpAKaHHE H
IHO(EPEHIMPOBKY  CTBOJIOBBIX  KiETOK.  IIpuMepbl  BKIIOYAKOT  HHIINY

VK-1.1, OIIK-7.2,
ITK-1.3, IIK-5.1

[
(g



Ir€MOIIO3THYECKHX CTBOJIOBBIX KJIETOK B KOCTHOM MO3T€, IZl€ TaKHe (paKTOpbl, Kak
KOMITOHEHTbI CHTHAJIbHOIO IIyTH Notch, perympyroT pemeHHa o cybde KIIETOK.
[IpH pereHepal[iH TKaHeH HHINA [Jae€T CHTHaJIbl JJIA  pa3sMHOKEHHA H
AH((epEHLHALIMH CTBOJIOBBIX KIIETOK B OTBET Ha TP aBMYy.

Ne KB KOHTp 0/ILHBIH BOIPOC LIposepsiembIe
KOMIIeTeHI{HH
Pacckaxaime 00 yyacTHH cHrHaiabHoro ryTH Notch B mH¢dep eHLIHpoBKE.
OTaloH oTBera: CHrHanbHbIl TIyTh Notch wHrpaer pemarmnyiro poap B
OH(p(PEPEHIHPOBKE KIETOK, OIOCPEAYA CBA3b MEAKIY COCEOHHMH KIIETKAMH. VK-11. OIIK.7 2
7 AKTHBaLHA peliertTopoB Notch BIHMAET Ha pelleHHA O cyJAbOe KIETOK, BIHAA Ha ul'ﬂ{—ll ’3 TS '1“'
pas3IHyHbIe Mpoliecchl pa3BHTHA. [IpH HefipoHHOH nmHdQepeHIHAIHMH CHIHAIH3 aLHA - '
Notch perynHpyet OamaHc Me:KOy Ioffep:kaHHeM H mHd(depeHIHaI[HeH HepBHBIX
CTBOJIOBBIX KJIETOK.
Ne KB KoHTp 0/ILHBIH BONIPOC LIposepsiemble
KOMIIeTe HI{HH
Pacckaxame 00 yuacTHH cHrHaiabHoro rmyTH TGF-beta B mudipepeHLip oBKe.
DTanoH oTBeTa: CHrHanpHbIHA Iy Th T'GF-0eTa yuacTByeT B JH(p(ep eHLHALIHH KJIETOK
3 H pa3BHTHH TKaHeH. TGF-0eTa peryHpyeT TakHe IpoLecchl, KaK 3MHTeIHAIbHO- VK-1.1, OIIK-7.2,
Me3eHXHMHBIH repexor (OMII), H criocobcTBY eT qH G epeHLHALIHH pa3HYHBIX ITK-1.3, TIK-5.1
THII0B KJeToK. IIpH pa3BuTHH KocTeil TGF-0eta criocobcTBYeT mH( ep eHLTHALRH
ocTeoOMacToB.
Ne KB KOHTp 0/ILHBIH BOIIPOC LIposepsiemble
KOMIeTeHI{HH
PacckaxkuTe 00 y4acTHH CHrHajibHOTO Iy TH Sonic-Hegdehog B qH( ¢ep eHLHp OBKE.
DT1anoH oTBeTta: CHrHambHbI ITyTk Sonic Hedgehog (Shh) mmeer pemaromee
9 3HaUYeHHE NI SMOpPHOHAIBHOIO pa3BHTHA H JH(pdepeHLHp oBKH TKaHeH. CHIrHambl VK-1.1, OIIK-7.2,
BIIHAIOT Ha pelmeHHd o cyapde KIeToK, oco0eHHO B pPa3sBHTHH HEPBOB H ITK-1.3, ITK-5.1
KOHEYHOCTeH. JIHCPeryALHa 3Toro Iy TH MOKET IIPHBECTH K HapVIIEHHAM Pa3BHTHA
H OHKOJIOTHH.
Ne KB KOHTp 0/ILHBIH BOIPOC LIponepsiembIe
KOMIeTeHI{HH
PacckaskuTe 00 y4acTHH CHIHaIbHOTO Iy TH Wit B iH( ¢ ep eHLIHp OBKE.
DTanoH oTBeTa: CHrHaNbHBIH MyTh Wnt HeoOxomHM 1A UG} epeHIIHPOBKH KIIETOK VK-11 OIK.7.2
10 H roMeocTasa TKaHeH benxkx Wnt peryHpyroT MMOBEAEHHE CTBOJIOBBIX KIETOK H Hl'ﬂ{—.l 3 TS 'l“"
crIocoOCTBYIOT pa3sBHTHIO TKaHeH. B KHIIeyHHKe cHrHam3aniHa Wnt yYacTBYET B 7 ’
IO/ €pP’KaHHH ITyJ1a CTBOJIOBbIX KIETOK KHIICYHHKA.
Ne KB KOHTp 0/ILHBIH BOIPOC LiposepsiembIe
KOMIIeTeHI{HH

11

Pacckazxure 00 yuacTHH cHrHanbsHoro rmytH BMP B nH¢dep eHLIHpoBKeE.

OTanoH oTBeTa: CHrHanbHbIH NMyTh BMP yuacTByeT B JH(pdepeHIHAIHH KIIETOK,
oco0eHHO B pa3BHTHH KocTell H xpamell. BMP BmHAKT Ha JH((epeHLHALHIO
ME3EHXHMHBIX CTBOJIOBBIX KJIETOK HAa 0CTe001acThl H XOHP OLHUTLL TIpH 3a/KHBIEHHH
TIep eJIOMOB CHrHam3alpa BMP Hrpaet posb B pereHepaLiHH KOCTEH.

YK-1.1, OIIK-7.2,

ITK-1.3, ITK-5.1




IIp oBepsieMBbIe

Ne KB KOoHTp 0/ILHBIH B OIIp OC
KOMIeT eHI[HH
KaK ocyIec TBIETCs pery Ll KIETOYHOTO LIMKIIA H [IH(P(epEHLHP OBKA KIIETOK.
OTalloH OTBE€Ta. KJIETOUHBIH LHKI JKECTKO pPEryJHpyercd BO  BpeMA
mHpdep eHIHP OBKH KIeTOK. Peryisipia KIETOYHOro L[HKIa H gH(dep eH [HaLHA VK.1.1 OIIK.7.2

12 KOOPAHHHPYVIOTCA 1A o0ecriedeHHA IIPaBHIIBHOTO pa3BHTHA TKaHell I[HKIHHBI H Hl'JI{—ll 3 [TK.5 '1“'
LIHKJIHH-3aBHCHMbI€ KHHa3bl (CDK) KOHTpOHMPYIOT KIETOUYHBIH 1[HKII, B TO BpeMA 7 '
KaK CHIHalbl JH((EepeHIMPOBKH BIMAIOT Ha BbIXO[ H3 KJIETOYHOIO IHKIAa H
CTIELIH(HKALIHIO KIIETOK.

KB KOHTpPO/ILHBIK BOIp OC EE:;?;:E::T:
PacckakHTe 0 pa3HbIX THIIAX ITp orpaMMHpP OBaHHOH rHOENH KJIETOK, H HX POJH B
nu(depeHLHPOBKE TKaHEL.

DTalloH OTBeTa: PasNHuHbIe THIThI 3arporpaMMHP OBaHHOH THOEIH KIIETOK, TaKHe VK-1.1,

13 KaK ariorro3 U ayTtodarta, urpaloT poJib B JU(depeHIHalHH TKaHeH H roMeoc Ta3e. OIIK-7.2,
ATIOIITO3 YCTPaHAET HEHYKHBIE HIIH TTOBP €KOEHHBIE KJIIETKH BO BPEMA pa3BHTHA, ITK-1.3, IIK-5.1
opvHpyAs TKaHH H opraHbl. AyTodarHa crocoOCTBYET  KJIETOUHOMY
p EMOETHPOBaHHIO H qH((Ep EHLHALIHH, IO ep KHBadA KIETOYHbIH roMe0CTas.

Ne KB KOHTpOJILHBIH BOIIp OC LIposepsiemnie
KOMIIeTe HITHH
Kak rpoTekaeT TkaHecreLH(pHIecKasd padboTa cHIHaIbHBIX [Ty TeH.
OTaloH oTBera: CHrHalbHble TIIyTH B TKaHAX PEryaHpPyOT cyapdy H VK-1.1. OTIK.7.2

14 nu(depeHIHPOBKY KIeTok. KoHTeKcTHO-3aBHCHMaA aKTHBALHA ITyTeH, TaKHX Kak ul'JI{-ll 3 MK 5 '1“'
Notch, Wnt u BMP, o0ecrieuHBaeT TOYHBIH KOHTpOJIb Haj pa3BHTHEM H o '
pereHeparHe TKaHeH.

Ne KB KOHTpO/ILHBIH BOnp oc LIposepsiemble
KOMIIeTe HI{HH
OrMHIMTE HHAYLIHP O BaHHBIE TUTIOPHITOTEHTHRIE KIIETKH.
DTaloH oTBeTa: IHayLHpoBaHHBIE IUTIOpHIIOTeHTHhIe KieTkH (HIICK)
rEHEPHPY IOTCA MyTEM TIEPErpOorp aMMHp oBaHHA H(dep eHLIHPOBaHHBIX KIETOK B

15 IUTIOPHITIOTEHTHOE COCTOSAHHE ¢ HCII0JIb30BaHHEM OIIp eleJeHHbIX (akTopoB. HIICK VK-1.1, OIIK-7.2,
HMEIOT CXOKHe CBoiicTBa ¢ SMOpPHOHAJBHBIMH  CTBOJNIOBBIMH  KJIETKaMH, ITK-1.3, IIK-5.1
oOecrieuBas LIEHHbIH KJIETOYHBIH pecypc A MOJETHpoBaHHA 3aboleBaHHH H
pereHepaTHBHOH MEIHLIHHBI.

Ne KB KOHTpOoJILHBIH BOmp ocC LIponepsiembie
KOMIIeTe HIIHH
CpaBHHTE  5MOpHOHAIbHbIE  CTBOJIOBbIE  KIETKH H  HHAYLHPOBaHHbIE
TUTKOPHIIOTEHTHBbIE — [MPHMEHEHHE H I1ep CTIGKTHBbI, KOHKPETHbIE ITPHM €PbI.
DTaloH OTBeTa. OMOpPHOHANbHBbIE CTBOJIOBbIe KIeTKH (DCK) BbIJEMAIOTCA H3
BHY TPEHHEH KIE€TOYHOH Macchl 5MOpPHOHOB, B TO BpeMsA KaK HHIYLHpPOBaHHbIE VK-1.1. OTK-7.2

16 IUTIOPHITIOTEHTHRIE C¢TBOJOBble KieTkH (HIICK) mepernporpaMMHpyIOTCA H3 HHI{—.I 3 TK-5 'l“"
COMaTHUeCKHX KieToK. O0a HMMelT MpHIoKEHHA B pereHepaTHBHOH MeHIIHHE, o ’
rpH 3ToM DCK cTalKkHBaOTCA ¢ 3THUYECKHMH TIpobiaemami, a HIICK mpemgnaraioT
Oonee crielM(pHYECKHE PEMIeHHA A IMal[HEHTOB H HMEIT 3THYECKH MeEHee
CTTIOPHBIE HCTOYHHKH.

Ne KB KOHTpO/ILHBIH BOnp oc LIposepsiemble
KOMIIeTe HITHH
IIepcrieK THBHBI JIH KIIHHHYECKHE HCIbITaHHA ¢ HCIIONIB30BaHHEM ITUTIOPHITOTEHTHBIX
CTOJIOBBIX KJIETOK. KakHe Imp eHMyIecTBa H KaKHE CJI0AKHOCTH CYIIECTBY IOT B 3TOH
17 obnactH. IIpHBENHTE KOHKP €THBIE IIPHMEPBI. VK-1.1, OIIK-7.2,

OTalioH oTBeTa: KIHHHYECKHE HCIIBITAaHHA ¢ HCIIONIb30BaHHEM ILIHOPHIIOTEHTHBIX
CTBOJIOBBIX KJIETOK MHOrooO€mawIHe B JEYeHHH pa3JHYHbIX 3a00s1eBaHHIA.
IIpermyIecTBa BKJIIOUAKOT B cedA HX pereHepaTHBHBIH MOTEHLHAM, HO Mpo0JIeMbI

ITK-1.3, IIK-5.1




BKIIOYaloT B cebA obecrieyeHHe Oe3ormacHOCTH, TIpeoTBpalleHHe o0pa3oBaHHA
TepaTOMBI H pellleHHE 3THUecKHX rpoonem. IIpHMepsl BKIOYAOT B ce0s TEKyIIHe
HCIIBITAHHA MAaKYJIAPHOH JlereHepallHH ¢ HCIIOJIb30BaHHEM KIETOK CEeTUaTKH,
T10J1y 4€HHBIX H3 TUIIOPHIIOTEHTHBIX CTBOJIOBBIX KIIETOK.

., IIpoBepsieMbIe
Ne KB KOHTPO/ILHBIH BONp ocC E(lllmnegenunn
KakHe cymecTBYHT €CTECTBEHHBIE H HCKYCCTBEHHBIE MaTepHalbl B pernapariH
TKaHEH, CHHTETHYECKHE I10JHMEPhI, KOJJIAar€HOBbIE KapKachl, THIAPOIEH,;
rHcToreHes B 3D.
18 OJTalloH oTBeTa: HatypanbHble H HCKYCCTBEHHBIE MAaTEpHallbl, TaKHE Kak VK-1.1, OI'IK-7.2,
CHHTETHYECKHE IMOJIHMEPBI H THAPOTEIH, HCIIOIB3YIOTCA B BOCCTAHOBIIEHHH TKaHEH ITK-1.3, TIK-5.1
H rictoreHe3e B 3D. OTH MaTepHalbl 00ecleYHBaOT CTPYKTYPHY 10 MOAJEPKKY H
HMHTHPY I0T BHEKJIE TOUHBIH MaTPHKC, CIT0c00CTBYA aJre3HH KJIETOK H p ereHep alfHH
TKaHEH.
.. IIpoBepseMnbIe
Ne KB KOHTpO/ILHBIH BOnp oc EEM“EﬂEHuH“
KakHe pereHepaTHBHbIE TEXHONOIMHH CYIIECTBYIOT UIA CEPJEYHOH MBIIILIE,
P OTOBHLIBL, K ETY[OYHO-KHII€ YHbIH TP aKTa.
DTalloH OTBeTa: PereHepaTHBHBIE TEXHOJOMHH 1A BOCCTAHOBJIEHHA CEPOEYHOH VK-1.1. OIIK-7.2
19 MBIIILIbI, POTOBHLEI H KEIyJOYHO-KHIIEYHOIO TpaKTa BKIIOYAKT TEpariHio Ha HI'JI{ 1 3 MK-5 '1“"
OCHOBE CTBOJIOBBIX KJIETOK, TKAHEBY F0 HEDKEHEPHIO H IpHMEHEHHEe OHOMAaTepHaIOB. o )
OTH T1I0OXOAbl HaIpaBJIeHhl Ha BOCCTAHOBJIIEHHE IIOBP EKIEHHBIX TKaHEH H
BOCCTAHOBJIEHHE (PYHKLIHH OpraHOB.
., IIpoBepsaeMbIe
Ne KB KOHTPO/ILHBIN BOIp OC Rtl:mnel':'enunn
OrmumTe HHAYLIHP 0 BAHHBIE TUTIOP HITOTEHTHBIE KIIETKH.
DTaloH oTBeTa: IHAVLHp oBaHHbIE ILTIOPHITOTeHTHbIe KieTkH (HMIICK) nmonyyaroTcs VK-1 1. OMK.7 2
20 [Ty TEM TIEP EMPOrpaMMHPOBAHHA COMAaTHYECKHX KIJIETOK, Mpeaarad roTeHIHaIbHO "m{ 1 3 K5 '1“"
Oe3rpaHHYHBIH HCTOYHHK CHelHPHYeCKHX A [aleHTa KIeTOoK [JIA o ’
p €reHepaTHBHOH MEIHLIHHBI H MOJETHPOBaHHA 3a00J1e BaHHI.
., IIpoBepsaenbIe
Ne KB KOHTpPO/ILHBIH BOnp oc Etlllmneﬂenunn
PacckaHTe 0 TKAaHEBOH HIDKEHEPHH PETTPOAYKTHBHOH CHCTEMEI.
DTalioH oTBeTa: TkaHeBasA HHKEHEPHA P ermpoAYKTHBHOH CHCTEeMbI BKIKOYAET B ce0A VK-1.1. OTIK-7.2
21 co3naHHe (PYHKLHOHAJIbHBIX OPTraHOB ¢ HCITOIb30BaHHEM KOMOHHALHH KIIETOK, "m{ 1 3 1.5 '1“'
OHoMaTepHalloOB H (paKTOp OB pocTa. DTa 001acTh HarlpaBJieHa Ha pelleHHe o '
rpoOJieMbl OECTUIONHA H P €Mp OOYKTHBHBIX paccTp OFCTB.
.. IIpoBepsemMbIe
Ne KB KOHTpO/ILHBIH BOnp oc EEM“EI;EHHHH
PacckakyTe 0 pasmTHYHBIX THITaX B3pocibIX ¢TBOMOBBIX KIeTok (CK): CK
aMHHOTHYECKOH *KHIKOCTH H IUTaL[EHTLI, Me3eHXHMHbIe CK KocTHOro Mo3ra H
JKHPOBOH TKaHH, LIHPKYJIHPY I0IIHE B repH(pepHUIecKoi KPOBH KIIETKH-
I1p € IIECTBEHHHKH. VK-1.1. OTK-7.2
22 DTalloH OTBeTa: Pa3MHuHbI€ THITBI B3P OCJIBIX CTBOJIOBLIX KJIETOK, B TOM YHCIIE H3 HHI{ 1 ’3 K5 .l '
aMHHOTHYECKOH KHIKOCTH, TUIAL[EHThI, KOCTHOIO MO3Ta H *KHPOBOH TKaHH, o ’
cIrI0cOoOCTBY IOT pereHepalfHH H BOCC TaAHOBJIEHHIO TKaHeH. [ THpKY THpYIol[HE
KJIETKH-TIP €/III€CTBEHHHKH B repH(pepHy ecKoi Kp OBH TakKyKE YUacTBYIOT B
TI0JJIEPKaHHH TKaHEH.
., IIpoBepsaeMbIe
Ne KB KOHTpO/ILHBIH BOnp oc REMHEI;EHHHH
23 Kak ocyuiecTBIAeTCcA KIETOYHAA TEPArHA IIPH MOMOIIH KPOBe3aMeHHTENEH. VK-1.1, OIIK-7.2,




DTaloH oTBeTa: KieTouHaa Teparmsa rMpH MoMOIIIH Kp OBe3aMeHHTeNIeH 0ObIuHO ITK-1.3, ITK-5.1
BKJIIOYAET B ce0sA HCITONb30BaHHE HCKY CCTBEHHBIX HOCHTENIEH KHCIIOPOa HiIH
HOCHTENeH KHCJIopojia Ha ocHoBe remornoduHa (HBOC) gna yaydineHHsa JocTaBKH
KHCJI0pO/la B TKaHH. DTH 3aMeHHTENH MpeJHasHaYeHbI J1J1A HMHTAL[HH cIIoco0HOCTH
SPHTPOLMTOB AJIA IIEP EHOCA KHCIIOPO/ia H MOT'YT BBOJIMThCA BHYTPHBEHHO 1A
VIIYYIIEHHA OKCHI'€HALHH B HIIEMHYECKHX TKaHAX.
Ne KB KOHTpO/ILHBIH BOnp oc LIposepsiemble
KOMIIeTe HIIHH
KakHe cyIecTBYIOT IreHHO-HHAKEeHepHbI€ TTOAX0bI 1A MOOH(HKALIHH CTBOJIOBBIX
KJIETOK H HX IMPOH3BOIHBIX.
OTanoH oTBeTa: Ilomxoabl reHHOH HIDKEHEPHH /A MOJH(HKALHH CTBOJIOBBIX VK-1.1. OTIK.7 2
24 KJI€TOK BKJIIOUAlOT B cedsA MaHHITYJIHp OBaHHE HX IeHeTHYeCKHM MaTepHaJioM JyiA ul'JI{—ll ’3 TK-5 '1“'
VIyYIIeHHA kKellaeMbIX IMPH3HAKOB WIH (YHKIHIL. 3TO MOKET BKIIOUAaTh B cedd o '
BBeJeHHe HIH MOJH(HKALHI0 Te€HOB JUIA VIy4YIIeHHs TepareBTHYECKHX
pPE3YILTATOB.
Ne KB KOHTpPO/ILHLIH BONPOC LIposepsiemble
KOMIIeTe HIIHH
Kak ocymiecTBIAETC A HMIUTAHTALHA MHOTEHHBIX KJIETOK B CKEJIETHbIX MbIIIL[AX.
DTaJoH OTBETA: IIMITIaHTALIMA MHOT€HHBIX KIETOK B CKEIETHbIE MBIIIIIL[bI BKIIOYAET
B ce0s BBEJIEHHE MBI €YHBIX ITp €I €CTBEHHHKOB, YaCTO MHOOJIaCTOB, B VK-1.1. OIIK.7 .2
25 roBpeKaeHHbIe HITH aTp o(pHpOBaHHbIE MbIII€YHbI€ TKAaHH. DTH KIETKH MOTYT HHI{-II 3 TK-5 '1“"
nH(p ¢ epeHILHMPOBaTHCA B 3pEJSble MbIIIEUYHbIE KIIETKH, CITOCOOCTBY A p EreHep aLlHH 7 '
MBIIIL] H (PYHKLIHOHAJIBHOMY BOCCTAHOBJIEHHIO B TAKHX YCJIOBHAX, KaK MbIII€YHbIE
TP aBMBbI HIIH JIET€EHEPATHBHBIE 3a00JIEBaHH.
TecToBBIE 3AJAHHH
Ne i/ 2TaJIoH (KJII0Y) IIpoBRepsaeMEIe
TecroBoe 3agaHne
OTBETA KOMIIETeHIIHH
1. Bb10epHTE OJJHH ITp aBHILHBIH OTBET. C VEK-1.1
Crioco0HOCTh K OECKOHEYHOMY JI€I€HHI0 — 3TO CBOHCTBO
a) SPHTPOLHTOB
b) KapJIHOMHOLHTOB
C) CTBOJIOBBIX KJIETOK
d) HepBHBIX KJIETOK
2. Bb10epHTE OHH ITpaBHILHBIH OTBET. C VEK-1.1
B3pocibie ¢ TBOIOBbIE KIETKH, 001aj1alolHe
MY JIbTHITOTEHTHOC ThIO
a) CTBOJIOBbIE KJIETKH KOKH
b) KIeTKH HEpPBHOH CHC TEMEI
C) TEMOIOITHYECKHE CTBOJIOBbIE KIIETKH
d) ocTeoLMTHI
3. Bri0epHTe OfIHH ITp aBHIbHBIH OTBET. C VK-1.1., OIIK-7.2
KnetxH, obnagarone HaH 0o b€l MOTEeHTHOCThIO CpeH
P ETHOHAJIBHBIX
a4) CTBOJIOBBIE KJIETKH KOKH
b) CcTBONOBBIE KJIETKH HEP BHOH CHCTEMEI
C) TEMOITO3THYECKHE CTBOJIOBbIE KIIETKH
d) ME3EHXHMHBIE ¢ TBOJIOBBIE KIIETKH
4, Bb10epHTE OJIHH ITp aBHIbHBIH OTBET. d VEK-1.1

CTBOJIOBBIE KJIETKH KaKHX CHE:L]HdJH‘IE:CI{H}{ TKaHeH ABIAKTCA

TUTHOP HITOTEHTHBIMH
a) TKaHH HEP BHOH CHCTEMEI
b) TKaHH KOXKH




C) KHpOBBIE TKaHH
d) cTpoma KoCcTH

Br10epHTE OIHH Ip aBHJILHBIH OTBET.

CTBOJIOBbIE KJIETKH ObIBAIOT

a) TKaHecrneLH{(HIHbIE, 5MOpHOHAIBHBIE, TLTIOPHITOTEHTHBIE
b) B3pocibie H SMOpPHOHABLHBIE

¢) 3MOpHOHaNbHBIE H IUTIOPHITOTEHTHBIE

d) B3poOCIBIE H JETCKHE

VK-1.1

6.

Bb10epHTE OIHH ITp aBHIILHBIH OTBET.

CTBOJIOBas KIETKa criocoOHasA o0pa30BaTh BCE THIThI KJIETOYHOI
JIHHHH (3MOpHOHANIBHBIE H BHE3apObIIEBbIE CTPYKTYPEI),
ABJIAETCH

a) ToTHrioTeHTHOH

b) ILmropHIIOTEHTHOH

¢) MynpTHIIOTEHTHOH

d) VHHIIOTEHTHOH

VK-1.1

Bb10epHTE OHH ITpaBHILHBIH OTBET.

CTBOJIOBaAsA KJIETKA, CITIOC oOHas DﬁpHEGEHTI: BCE KIIETKH 3ap OJbIIIA
ABIETCH

a) ToTHIOTEHTHOH
b) ILmropHIIOTEHTHOH
¢) MynpTHIIOTEHTHOH
d) VYHHIIOTEHTHOH

VEK-1.1

Bb10epHTE OJJHH ITp aBHILHBIH OTBET.

CTBOJIOBas KJIETKa, CIToc 00HasA o0pa30BaTh KJIETKH OJHOTO
3apObIIIEBOr0 JIMCTKA ABJIAECTCA

a) A. TotHrioreHTHOH

b) b. IlTopHIIOTEHTHOH

¢) B. MynpTHIIOTEHTHOMH

d) I'. YHHrmoteHTHOH

VEK-1.1

Bri0epHTe OfIHH ITp aBHIbHBIH OTBET.

CTBOJIOBaA KIIETKa, crioc 00HasA o0pa30BaTh TOJBKO KJIETKH
OHOTO pAda ABIAETCA

a) TOTHIIOTEHTHOH

b) ILmropHIIOTEHTHOH

¢) MynpTHIIOTEHTHOH

d) VYHHIIOTEHTHOH

VK-1.1., OIIK-7.2

10.

Bb10epHTE OJIHH ITp aBHIbHBIH OTBET.

Kakoe yTBep/KIeHHE O CTBOJIOBBIX KJIeTKaxX OyJIE€T BEPHBIM:

a) CTBOIOBaA KIETKa ABIAECTCA HECIELHAIH3HPOBAHHOH
KJIETKOH

b) CTBONMOBaA KIETKAa HMEET BO3MOKHOCTE K BOCIIP OH3 BEJIEHHIO
OOMBIIOTO KOTHYECTBA KJIETOK TOIO JKe THIIA

¢) CTBOnoBas KJIETKA ABIAETCA HECTIELHAIZHP OBAHHOH
KJIETKOH, CTBOJIOBAs KJIeTKAa HMeeT BO3MOAKHOCTE K

BOCIIPOH3BCOCHHIO OOJIBIIOr0 KOJHYECTBa KJIETOK TOTO JKe THIIA.

VK-1.1., OIIK-7.2

11.

Br10epHTEe OJIHH ITp aBHIbHBIH OTBET.

Y10 H3 11ep €YHCIEHHOI0 HE OTHOCHTCA K 0CHOBHBIM
3apObIIIEBbIM JTHCTKAM, (pOPMHPYIOMIHMCA B 3MOpHOTeHe3 €
yelnoBexa?

a) I'vnomepma

b) OSHTOHmEpMA

¢) OKTomepmMma

d) Mesogepma

VK-1.1

12.

Bb10epHTE OIHH ITp aBHJIbHBIH OTBET.

KTo ObL1 Mep BbIM 4€JI0BEKOM, BbIJETHBIIHM 3MOPHOHAIBHBIE
CTBOJIOBBIE KJIETKH YeI0BeKa B 1998 romgy?

a) PobeptIlyk

VK-1.1




by Dpegepux C3Hrep
¢) XBaH BH-cék
d) dxernvH TomricoH

13.

Bb10epHTE OIHH ITp aBHJIbLHBIH OTBET.

Kakoe H3 cieqy IUHX YTBEPAKAEHHI ObLTIO OTP aKEHO B
(KJIETOYHOH TEOPHH»?

a) Knetka — 3To ocHOBHaA (pyHKIIHOHAIBHO-CTPYKTYpPHAaA
€/IMHHLIA KHBBIX OpTaHH3MOB

b) KneTka gomiHa cojiep:KaTh reHETHUECKY0 HH(pOPMALIHIO B
BH1e MoJiexy1 PHEK

¢) HoBble KIeTKH 00pa3yOTCA Iy TEM € aMo3ap O/ eHH:A

d) MembOpaHa cocTOHT H3 (poc(hOIHITHIOB H JKHPHBIX KHCJIOT

VK-1.1

14.

Bb10epHTE OZIHH ITp aBHILHBIH OTBET.

KTO0 ABIsETCA [TEPBOOTKPHIBATEIIEM TOI'0, YTO KHBOTHBIE COCTOAT
H3 KJIETOK?

a) PobeptIvk

b) Martmiac LHLnefineH

¢) AHTOHH BaH JIeBEHIVK

d) Teomop IITBaHH

VK-1.1

15.

Br10epHTE OIHH Ip aBHJILHBIH OTBET.

Kakoe yTBepi#eHHe 0 JH(p epeHHPOoBKe KJIETOK OyJeT
BEPHBIM?

a) DTO MpoLecc, TIPH KOTOPOM CTBOJIOBasA KIIETKA ¢ TAHOBHTCH
CIIELHAIH3HP 0 BaHHBIM THITOM KJIETOK.

b) 3To npoliecc, KOTOPBIH IIPOHCXOHT €CTEC TBEHHLIM 00pa3oM
B p a3BHBaloL[eMcA YMOpPHOHE.

¢) DOTOTIIPOLIECC MOKET IIP OHCXOJHTD B KJIETOUHOH KYJIBTYPE
in vitro.

d) DTorpouecc, MPH KOTOPOM CTBOJIOBAA KJIETKA CTAHOBHTCS
CIIELHAIH3HP 0BaHHBIM THITOM KJIETOK;, 3TO IMPOLIECC, KOTOPBIA
TP OHCX OJTHT €CTeCTBEHHBLIM 00pa3oM B p a3BHBaIOIL[EMCS
SMOpPHOHE; 3TOT IMPOLIECC MOMKET IMP OHCXOAUTh B KIE€TOYHOH
KYJIBTYPE 1n Vilro.

YK-1.1, OIIK-7.2

16.

Bb10epHTE OJJHH ITp aBHILHBIH OTBET.

Kakoii (paxTop HrpaeT BayKHOE 3HaUYeHHE B OIMpeIeeHHH
KJI1€TOYHOH CcybObI?

a) OrnpeneneHHoe IMoJIoKeHHEe KJIETKH BHY TPH 3MOpHOHA

b) XuvHYeckHe cHrHalbI, I10JyYaeMble KIeTKOH

¢) JIHTEeIbHOCTD 10Ty YaeMbIX XHMHYECKHX CHIHAIOB KJIETKOI
d) OmnpeneneHHoOe MoJI0KEHHE KJIETKH BHY TPH 3MOpPHOHa,
XHMHYECKHE CHIHAJIBI, TT0JIY YaEMbIE KIIETKOH, J[JTHTeIbHOC Th
I10JTy Ya€MbIX XHMHHYECKHX CHTHAIOB KIIETKOH.

VK-1.1., OIIK-7.2

17.

Bri0epHTe OJIHH ITp aBHIbHBIH OTBET.

Kakoe yTBep:keHHe OyieT BepHbIM ITpH cp aBHeHHH JTHK
HepPBHOH KJIeTKH ¢ JIHK KIeTKH KOKH OJJHOI0 H TOTO KE
yelnoBexa?

a) JIHK Takas e, HO cofep:HT npyroii Habop reHoB

by JHK Takas e, HO Orp e/ie/IeHHbIE€ I'eéHbl BKJIHOYEHbI HIH
BRIKJTHOUEHBI JJIA KaKJOI0 THIIA KIIETOK

¢) JHK pasnHyHa 1A KakIoro THITa KIETOK

d) Hwudero 13 nepeuwicnenHoro ganee: /JJHK Taxkas ke, HO
COZlEPsKHT Apyroi Hadop NeHoB,

e) JIHK Takas e, HO OIp ee/IeHHbIE€ I'eéHbl BKIIKOYEHbI HIH
BRIKJTFOUEHBI 1A Kaskoro THria kinetok, JTHK pasnuuHa s
Ka:K10I0 THITa KJIETOK.

YVK-1.1.,1IK-1.3

18.

Bb10epHTE OJJHH ITp aBHILHBIH OTBET.
YV HOBOPOKIEHHOTO JHATHOCTHP OBaHbI BP 0KJI€HHbIE e(eKThI
koM. TuaTensHoe MeTHIIHHCKOE 00cIe/JoBaHHE BbISABHIIO

VEK-1.1




aHOMAaJIHH pa3BHTHA KOKH. B KaKkoM 3ap OfbIIIEBOM JIHCTKE
BO3HHKJIA JIaHHasA rpoOJiema?

a) OKTozepma

b) bmnactyna

¢) Mesomepma

d) OHTOmepma

19.

Br10epHTE OIHH Ip aBHJILHBIH OTBET.

Kakasa BcrioMoraTenabHas perp oyKTHBHasA TEXHOJIONA Oblia
HCII0Ib30BaHa AJiA 3auaTiA JIymsel BpayH, riepsoro pebeHka H3
I1p OOHpPKH?

a) IlepeHoc Azpa coMaTHYECKOH KIETKH

b) IMcKyccTBEHHOE OCEMEHEHHE

¢) HHTpaiMToruiasMaTH4YecKasd HHBEKIIHA CIIEPMATO30H a

d) OxkcTpakopriopalbHOE OIJIOOTBOPEHHE

VK-1.1., IIK-1.3.

20.

Bb10epHTE OZHH ITp aBHJILHBIH OTBET.

JIerko BeIpalIHBAKTCA B KYJIBTYPE

a) TKaHecrlel[H(]HYIecKHEe CTBOJIOBbIE KIIETKH

b) permioHaIbHBIE CTBOJIOBBIE KIIETKH

¢) HCTHHHBIE 3MOpPHOHANBHBIE CTBOJIOBBIE KIIETKH
d) BM'SPHDHHIII:I-II:IK repMHHAJIbHBIX KIIETOK

VK-1.1

21.

Bb10epHTE OZIHH ITp aBHILHBIH OTBET.

I3 0L HA TaKHX KJIIETOK H3 TKaHeH JOBOJIbHO 3aTpy JHHTEIbHA
a) TIPOreHHTOPHbIX KIIETOK

b) peroHaIbHBIX CTBOJIOBBIX KJIIETOK

¢) HCTHHHBIX SMOpPHOHANBHBIX CTBOJIOBBIX KIETOK

d) BM'SPHDHH.HLHI:IK repMHHAJIbHBIX KJIETOK

VK-1.1

22,

Bb10epHTE OJJHH ITp aBHILHBIH OTBET.

MeToIbl /1714 YBEIHYEHHA 3THX KIIETOK B KYJILTYPE I10Ka HE
pa3paboTaHbI

a) 3MOpPHOHAILHBIX NepMHHAILHBIX KIETOK

b) HCTHHHBIX ’MOpPHOHAIBHBIX € TBOJIOBBIX KIETOK

C) PpErHoHaJbHBIX CTBOJIOBBIX KIIETOK

d) TMpoOreHHTOPHBIX KIETOK

VK-1.1., ITK-1.3.

23.

Bri0epHTe OJIHH ITp aBHIbHBIH OTBET.

3 07ALHA KIETOK H3 KaKHX B3P OCJIbIX TKaHEH MMPHBOIHT K
rHOesH JoHopa

a) TKaHH HEPBHOH CHCTEMBI

b) TKaHH KOoKH

C) KpOBb

d) ctpoma KocTH

VK-1.1

24,

Bri0epHTe OHH ITp aBHIbHBIH OTBET.

‘TkaHH, BhIpallleéHHbIE HA OCHOBE 3 THX CTBOJIOBBIX KIIETOK, MEHEE
[I0JIBEPKEHBI OTTOPKEHHIO IT0CJIE TpaHCIUIAHTALHH

a) TIPOr€HHTOPHBIX KIIETOK

b) perHoHaJIbHBIX CTBOJIOBBIX KJIETOK

¢) HCTHHHBIX SMOpPHOHAIBHBIX CTBOJIOBBIX KIETOK

d) BM'SPHDHH.]'ILHI:IK repMHHAJIbHBIX KIIETOK

VK-1.1

25.

Bb10epHTE OJIHH ITp aBHIbHBIH OTBET.

KJ1e TKH TIpHCTY A0 T K pa3saH4YHoH JH((epeHLHALIHH B KyJIbTYpe
Onaropmaps

a) CTPOMAaJbHBIM KIETKaM

b) ¢uaepHOMY CJI0HO

C) CTBOJIOBOH HHIIIE

d) pasHbIM ITHTATETEHBIM Cp €1aM

VK-1.1

26.

Bb10epHTE OIHH ITp aBHJIbHBIH OTBET.

OMOpHOHAIbHBIE CTBOJIOBbIE KIIETKH H3 ABIAKTCA 3THYHBIM 1A
H30JHp OBaHHA

a) OIacTOLMCTBI

VK-1.1




b) IIyrIoBHHHOH Kp OBH
¢) abopTHBHOr0 MaTepHaa
d) T'oHan

27.

Bb10epHTE OIHH ITp aBHJIbLHBIH OTBET.

YTo M3 Iep €HCIIEHHOT 0 ABIAETCA MpooieMoii rpH
HCITOJIb30BaHHH B3P OCIIbIX CTBOJIOBBIX KJIETOK B TEparmii?
a) FIx TpyHee roJTy YHTh

b) OHH pa3MHOKAKTCA MEJIEHHEE, YeM 3MOPHOHAILHBIE
CTBOJIOBBIE KIIETKH

¢) OHHM MOTYT cojiepzkaTh aHoManHH B JJHK B pesynbTaTe
BO3EHCTBHA OKPYKaOMIEH CP EIbI

d) 1x tpyaHee romyuuTh, OHH pasMHOKAKOTCA MEJIJIEHHEE, YEM
3MOpHOHAIBHBIE CTBOJIOBBIE KIETKH, OHH MOIYT COIEPKATh
aHoManHH B /IHK B pesynbTaTe BO3AEHCTEHA OKpPYKaOIeH
CPEbI

YK-1.1., OIIK-7.2

28.

Bb10epHTE OZIHH ITp aBHILHBIH OTBET.

Kakoe yTBepAieHHe 00 HHIYLIHP 0BaHHBIX TLTHOPHITIOTEHTHBIX
CTBOJIOBBIX KJIETOK BEPHO?

a) IHOyLHp OBaHHBIE IUTIOPHIIOTEHTHBIE CTBOJIOBBIE KJIETKH
MoryT rionydatk TOJIBKO H3 HEpBHBIX KIIETOK

b) IMuayipip oBaHHBIE IUTIOPHITOTEHTHRIE C TBOJIOBBIE KIIETKH
MoryT rionydatk TOJIBKO H3 KIETOK Kp OBH

¢) TexHomorH:a rmoJy4eHHA HHIY LIMpP OBaHHbBIX
TLUTIOPHITOTEHTHLIX CTBOJIOBBIX KJIETOK 3aKJIIOYaeTCA B
HCITOJIb30BaHHH KJIETOK H3 BHYTPEHHEH KIIETOYHOH Mac Chbl.

d) HMHgyLHpoBaHHbBIE ILTIOPHITOTEHTHBIE KJIETKH MOTYT
00pa30BbIBAaTh BCE THIThI KJIETOK TEA.

VK-1.1., OIIK-7.2

20.

BL-IﬁepH'I‘E OJIHH ITp aBHJILHBIH OTBET.

KTo oTKpbBLI H pa3padoTall TEXHOJIOTHIO HHIYLIHPOBAHHBIX
TUTHOPHITOTEHTHBIX CTBOJIOBBIX KJIETOK?

a) IeaH IletpoByu IlaBios

b) AHTOHH BaH JIeBEHIVK

¢) HYapmaw3 HapBHH

d) IImMuba fImaHaka

VK-1.1

30.

Bb10epHTE OZIHH ITp aBHILHBIH OTBET.

Yro Takoe CRISPR-cas9?

a) METOJ KJIOHHPOBaHHA

b) TeXHOIOrHA peaaKTHp OBaHHA reHOMa

C) TEXHOJIOTHA HHAYKILIHH IUTIOPHITOTEHTHBIX CTBOJIOBBIX
KJIETOK

d) meTox rmoMHMepH3alHH

VK-1.1., ITK-1.3.

30



OIIEHOYHEIE CPEJICTBA JJI51 1 IIPOMEKYTOYHOHN ATTECTAIIUH

KoHTt POJIbHBIE BOITPOCHI

I1Ip oB epsieMbIe
Ne KB KOHTPO/ILHBIR BONPOC HHIHKAT OPbI
KOMIIEeTeHI[HH
PacckakTe 0 MOJEKVIIAPHBIX OCHOBAX IUIIOPHIIOTEHTHOCTH H COMAaTHYECKOIO
KJIOHHP OBaHH.
OTalloH oOTBeTa: ILIIOPHIIOTEHTHOCTh - CMOCOOHOCTh  CTBOJIOBBIX — KIIETOK
U depeHIHpOBaTbCA B pasHYHbIE THITbI KIETOK, PETyIHPYETCA KIHOYEBbIMH
| MOJEKYIAPHBIMH (pakTopamMH, TakHMH Kak Oct4, Sox2 H Nanog, koTopble 00pa3yioT YK-1.1, OIIK-7.2,
TP AHCKPHITLIHOHHY O PETYIATOPHYIO C€Th. COMAaTHYECKOE KJIOHHP OBAaHHE BKIIOYAET ITK-1.3, TIK-5.1
B cebA rMepeHoc AApa coMaTHUECKOH KIETKH B AHLEKIETKY, a (paKTophl
rIep erp orpaMMHpoBanHA, BEIoUad Octd H Sox2, HIpawT pellailyl polh B
TIEPEXONE [OOHOPCKOH KIETKH [0 I[UTIOPHIIOTEHTHOrO0 COCTOAHHA, HMHTHPYA
€CTECTBEHHBIH IPOLIECC SMOPHOHAIBHOIO Pa3 BUTHL
Ne KB KoHTp ONILHEBIR BONpoOC Llp oBepsiembIe
KOMIeT e HI[HH
KakHe cymecTBYIOT F'eHHO-HHKEHEPHbIE€ MOIXO0Mbl JJIA MOJH(HKALIHH CTBOJIOBBIX
KJIETOK H HX IMPOH3BOJHBIX.
" DT1anoH oTtBera: Iloxgxonbl reHHOH HHIKEHepHH A1 MOOH(HKAILHH CTBOJIOBBIX VEK-1.1, OIIK-7.2,
B KJIETOK BKJIKYAIT B ce0A MaHHITyTHPOBaHHE HX IeHETHYECKHM MaTepHaJIoM JUIA ITK-1.3, TIK-5.1
VIy4IIeHHA JKeTaeéMbIX IPH3HAKOB HIH (DYHKLIHIL. 3TO MOKET BKIKYaTh B ce0:A
BBETI€HHE HIH MOJH(PHKALHIO I'€HOB JIJ1A YJIVUYIIEHHA Teparle BTHYECKHX P €3y JIbTaTOB.
Ne KB KoHTp 0/ILHBIR BONPOC Llp oBepsiembLe
KOMIET e HI[HH
Kak ocyIiecTBIAETC A HMILTAHTAL[HA MHOTEHHBIX KJIIETOK B CKEJIETHBIX MBIIIII[aX.
DTaloH OTBeTa: IIMITIaHTALIHMA MHOTEHHBIX KJIETOK B CKEJIETHBIE MBIIIII bl BKIIOYAET
B ce0sd BBEJIEHHE MBI EYHBIX TP €1IE€CTBEHHHKOB, YaCTO MHOOIACTOB, B VK.1.1 OIK.7.2
3 rOBpeKeHHbIE HITH aTp 0(pHPOBaHHBbIE MbIIE€YHbI€ TKaHH. DTH KJIETKH MOTYT HHI{—.I 3 K5 ‘lh
nu(pepeHLHpOBaThCA B 3pEIbI€ MbINIEYHbIE KJIETKH, CTI0c00CTBY A p EreHep aLfHH 7 '
MBbIIIL] H (PYHKLIHOHAJIBHOMY BOCCTAHOBJIEHHIO B TAKHX YCIOBHAX, KAK MbIIIEYHbIE
TpaBMBbI HIIH JJeTeHepaTHBHBIE 3a001eBaHHA.
Ne KB KOoHTp 0/ILHBIH BOIPOC IIponepsiembIe
KOMIIeTe HI[HH
JlaiTe MOHATHE HHINH CTBOJIOBBIX KIJIETOK. DaKTOPhI HHIIH, KOHKPETHRIE TP HMEPDI
HHII. Kak paboTaeT HHIIA B pereHepaliHi TKaHH.
JT1ajioH OTBeTa: HHINAa CTBOJOBBIX KIIETOK — 3T0 MHKPOCpPEa, peryJHpyloiasn
MoBEJEHHE CTBOJIOBBIX KieTok. HHmieBble (pakTophbl, BKIOYaA (paKTOPbl pocTa H
4 KOMITOHEHTbI  BHEKJIETOYHOI'0  MAaTpHKCa, BIHAIOT Ha  TO4Jep:KaHHE H VK-1.1, OIIK-7.2,
aH(d ep EHLIHP 0BKY CTBOJIOBRIX  KJIETOK. IIpHMepkhl BKJIIOYAIOT — HHIIY ITK-1.3, ITK-5.1

reéMOITOATHUYECKHX CTBOJIOBBIX KJIETOK B KOCTHOM MO3re€, Ifjeé TakHe (paKTopbl, Kak
KOMITOHEHTBbI CHIHAJIBHOTO ITyTH Notch, peryaHpyioT pelmeHHsa o cyb0e KIETOK.
IIpy pereHepaliH TKaHeH HHINIA [aeT CHMHaJIbI [JId  pasMHOKEHHA H
aH(pep eHIHAL[HH CTBOJIOBBIX KIIETOK B OTBET Ha TPaBMY.
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ITpoBepseMbIe

Ne KB KOHTp 0/ILHBIH B OIIP OC
KOMIIeTe HITHH
PacckauTe 00 y4acTHH CHrHaJIBHOr o Iy TH Notch B mH¢ depeHipp oBKe.
OTanmoH oTBera: CHrHanpHRII TIyTh Notch Hrpaer pemarnyw polb B V-1 1
OH(pQEPEHIHPOBKE KIETOK, OIOCPENyA CBA3b MEKAY COCEJHHMH KIIETKAMH. DI'JI{—'J; N
5 AxmHBalpa perierrropoB Notch BaHsAeT Ha pelleHHA 0 cyJb0e KIETOK, BIHAA Ha TTK-1 ;"
pa3IHYHbIe Mpoliecchl pa3sBUTHA. IIpH HefipoHHOH JH(depeHIHAIMH CHIHAH3a1HA )
Notch perynHpyer OanaHc Mmexay rongep:kaHHeM H gHddepeHIaLpell HepBHBIX IK-5.1
CTBOJIOBBIX KJIETOK.
Ne KB KoHTp 0/ILHBIR BONPOC LIposepsiembie
KOMIIeTeHI[HH
PacckaskHTte 00 yuacTHH cHrHanbHoro rmyTH TGF-beta B (¢ epeHLHp OBKe.
DTanoH oTtBeTa: CHrHanbHbIH 1y Th TGF-0eTa yuacTByeT B mH(pdep eHLHALHH KIETOK V-1 1
6 H pa3BHTHH TKaHeH. TGF-0eTa peryHpyeT TakHe Ipollecchl, KaK 3MHTEIHAaIbHO- C;HI{—? 2
Me3eHXHMHBIH riepexof] (OMII), H criocobcTBYeT MH(pepeHLHALIHH pa3 IHYHBIX -1 3 HI{—S I
THII0B KNeToK. IIpH pasBuTHH KocTei TGF-0eta criocobctBYeT mH(p ep eHIIHALRTH o '
ocTeo01acToB.
Ne KB KOHTp 0/ILHBIH BOIIPOC LIposepsiemble
KOMIIeTeHI[HH
Pacckaxure 00 yuacTHH cHrHanbkHoro ryTH Notch B ¢ dep eHLIHpOBKE.
OTaloH oTBera: CHrHanbHbIl IyTh Notch wHrpaer pemarwnyiro poap B
U epeHIHPOBKE KIETOK, OMOCPEOYA CBA3b MEKOY COCEIHHMH KIIETKaMH. v
VK-1.1, OI'IK-7.2,
7 AKTHBaLHA pelierrropoB Notch BIHMAET Ha pelneHHA O CyAbOe KIETOK, BIHAA Ha MK-1 3. TIK.5. |
pa3H4YHbIE MpoLiecchl pa3sBUTHA. [IpH HefpoHHOH mH(ep eHIMALHH CHIH aJTH3 LA 7 ’
Notch perynHpyet OanmaHc MeKAy TofepiaaHHeM H mHpdepeHIHaLHer Hep BHBIX
CTBOJIOBBIX KJIETOK.
Ne KB KOHTp 0/ILHBIH BOIPOC LIposepsiembIe
KOMIIeTeHI[HH
Pacckaxaime 00 yyacTHH cHrHanabsHoro ryTH TGF-beta B mudipepeHLip oBKe.
DTanoH oTtBeTa: CHrHanbHbIH Iy Th TGF-0eTa yuacTByeT B mH(dep eHLHALIHH KIETOK
2 H pa3BHTHH TKaHeH. TGF-0eTa peryHpyeT TakHe Ipollecchl, KaK 3IMHTeIHAIbHO- VK-1.1, OlIK-7.2,
Me3eHXHMHBIH riepexof (OMII), H criocobeTByeT qH(pepeHIHALHH pa3HYHBIX ITK-1.3, TIK-5.1
THII0B KieToK. IIpH pa3BuTHH KocTell T GF-0eta criocobcTBYeT mH(p epeHIHALRH
ocTe00IacToB.
Ne KB KoHTp 0/ILHBIR BONPOC LIposepsiembIe
KOMIIeTeHI[HH
Pacckaxaire 00 yyacTHH cHrHanbHoro ryTH Sonic-Hegdehog B mid dep eHLIHp OBKeE.
DT1anoH oTBeTta: CHrHaimbHbIH ITyTh Sonic Hedgehog (Shh) mmvmeer pemaromee
9 3HAY€HHE NI SMOpPHOHAIBHOIO Pa3sBHTHA H JH(pdepeHLHP 0BKH TKaHeH. CHrHabl VK-1.1, OIIK-7.2,
BJIHAIOT Ha pelleHHsa o cyapde KIeTok, ocobeHHO B pasBHTHH HEPBOB H ITK-1.3, IIK-5.1
KOHeUHOCTeH. JIHCp eryIsIHA 3TOro Iy TH MOKET IIPHBECTH K HapyIIEHHAM P a3BHTHA
H OHKOJIOTHH.
Ne KB KoHTp 0/ILHBIR BONPOC LIposepsiemble
KOMIIeTeHI[HH
PacckakiTe 00 y4acTHH cHrHaibHOTo Iy TH Wit B H( pepeHLHp OBKE.
DTanoH oTBeTa: CHrHanbHBIA MyTh Wnt HeoOxomHM 1A g epeHIIHPOBKH KIIETOK VK.1.1 OIIK.7.2
10 H roMeocTasa TKaHeH benxn Wnt peryHMpyIOT IMOBEJEHHE CTBOJIOBBIX KIIETOK H ) L -

criocoOCTBYIOT pa3BHTHIO TKaHeH B kumeuHHke cHrHamizaipa Wnt ydacTBYET B
TOJI7IEPKaHHH ITyJI1a CTBOJIOBbIX KJIETOK KHIIEYHHKA.

ITK-1.3, ITK-5.1




IIpoBepsieMbIe

Ne KB KoHTp 0/ILHBIR BONPOC
KOMIIeTeHI[HH
Pacckaxaime 00 yyacTHH cHrHaiabsHoro rmyTH BMP B nH¢dep eHLHpoBKeE.
DTanoH oteeTa: CHrHanpHbIA IyTe BMP yuacTByeT B mH(pepeHIHAIHH KIETOK, VK-1.1. OIIK.7.2
11 oco0eHHO B pa3BHTHH KocTel H xpameidl. BMP BmAwT Ha gH(depeHLHALFHIO Hl'ﬂ{-‘1 3 K5 '1“"
ME€3€HXHMHbBIX CTBOJIOBBIX KJI€TOK Ha 0CTe00IacThl H XOHP OLIHTLL TIpH 3aiHBIECHHH - '
IIEep €JIOMOB CHrHam3alA BMP Hrpaer posib B pereHep aLiii KOCTEH.
Ne KB KOHTPO/ILHBIN BOIp OC LIposepsiemble
KOMIIeTe HIHH
OrmMumTe HHAYLIHP O BaHHBIE TUTIOPHITOTEHTHBIE KIIETKH.
DTaloH oTBeTa: MIHAVIHp OBaHHbIE TLTIOpHIIOTeHTHbIE KeTKH (HIICK) rmony4aroTca VK-1.1. OIIK-7 2
12 ITyTeM TIEP ENpOoTrpaMMHPOBAaHHA COMAaTHYECKHX KIETOK, ITpeJaaras rmoTeHLHaIbHO HHI{—.I ’3 K5 '1 '
OesrpaHHYHbIH HCTOYHHK  Crel[HpHYeCKHX A4 [alMeHTa KIeTOK [JiA o ’
p ereHepaTHBHOH MEIHIIHHBLI H MOJIEIHP OBaHHA 3a00.J1e BAHHI.
Ne KB KOHTpO/ILHBIH BOnp oc LIposepsiembe
KOMIIeTe HITHH
PacckaxHTe 0 TKAHEBOH HHAKEHEPHH P EIMPOIYKTHBHOH CHC TEMBI.
DTalloH oTBeTa: TkaHeBasd HHJKEHEPHA P erpoAYKTHBHOH cHCTeMbI BKIKOYAET B cebA VK-1.1. OTIK.7 2
13 co3/laHHe (PYHKIHOHAIbHBIX OPraHOB ¢ HCII0JIb30BaHHEM KOMOHHALIHH KIIETOK, ul'JI{—ll ’3 K5 '1“'
OHomMaTepHallOB H (haKTOp OB pocTa. OTa 001acTh HarlpaBJjieHa Ha pelleHHe o ’
rp oOJieMbl OECIUIONHA H P erp OOYKTHBHBIX paccTp OFICTB.
Ne KB KOHTpO/ILHBIH BOnp oc LIposepsiemble
KOMIIeTe HIIHH
PacckaHTe 0 pa3sIHYHBIX THIIAX B3P ochbiX ¢TBOJIOBBIX KeToK (CK): CK
aMHHOTHY €CKOH AHIKOCTH H IUTal[eHThI, Me3eHXHMHbIe CK KocTHOro Mo3ra H
JKHPOBOH TKaHH, LIHPKYJIHPYIOIHE B repH(pepHUIecKoH Kp OBH KIIETKH-
TP €11 ECTBEHHHKH. VK-1 1 OLK.72
14 OTalloH OTBETa: PasIHYHbIE THITHI B3P OCJIBIX C TBOJIOBBIX KJIETOK, B TOM YHCJIE H3 K1 3 TTK.5. 1 ’
AMHHOTHY ECKOH KHIKOCTH, IUTALIEHThI, KOCTHOIO MO3Ta H *KHpPOBOH TKaHH, o ’
cIr1I0coOCTBY IOT pereHepalfHH H BOC CTAHOBJIEHHIO TKaHeH. I [HpKy THp VIO HE
KJIETKH-TIP €/III€CTBEHHHKH B repH(pepHy ecKoi Kp OBH TakKyKE YUacTBYIOT B
IOJY1ePAKAHHH TKAHEH.
Ne KB KOHTPO/ILHBIH BONp ocC LIposepsiembIe
KOMIIeTeHI[HH
Kak ocymiecTBIA€TC A KJIETOUHAsA TePaItHA MPH IMOMOUIH KPOBe3aM eHHTENCH.
DTaloH oTBeTa: KeTouHaa Teparma rMpH MoMOIIH Kp OBe3aMeHHTeNeH 00bIYHO
BKJIIOYAET B c€0:A HCITONb30BaHHE HCKY CCTBEHHBIX HOCHTENEH KHCIIOp 071a HITH VK-11. OIK.7.2
15 HOCHTENEeH KHCIopoJa Ha ocHoBe remornodnHa (HBOC) gna yaydimeHHa JocTaBKH Hl'ﬂ{—.l ’3 K5 '1“"
KHCJIOp 07]a B TKaHH. DTH 3aMeHHTENIH INpegHa3HaueHbl JIJ11 HMHTALIHH cI10c00HOCTH o '
SPHTPOLMTOB JJIA IIEP EHOCA KHCIIOPO/la H MOT'YT BBOJMThLCA BHYTPHBEHHO 1A
VIIYYIIEHHA OKCHIEHAL[HH B HIIEMHYECKHX TKaHAX.
Ne KB KOHTpO/ILHBIH BOnp oc LIposepsiemble
KOMIIeTe HIIHH
Kak ripoTekaeT TkaHecTIeLfH(pHYecKasA padoTa CHIHaIbHBIX ITyTEi.
OTajloH oTBera: CHrHalbHble IIYyTH B TKaHAX PEryJHpYT cyaedy H VK-1.1. OTIK.7 2
16 nu(depeHIHpOBKY KIeToK. KoHTeKcTHO-3aBHCHMAaA aKTHBAaLHA ITyTeH, TaKHX Kak Hl'JI{-ll 3 1.5 '1“'
Notch, Wnt 1 BMP, o0ecrieuHBaeT TOYHBIH KOHTPOJBR HaJ pa3BHTHEM H o '
pereHeparLHe TKaHeH.
Ne KB KOHTpO/ILHBIH BONp ocC IIpoBepsemMbIie
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KOMIIETEHIIHH

Ormnmite HHIVLHPOBAHHbBIC ITTHOPHITOTCHTHBIC KIICTKH.

DTaloH oTBeTa: IIHOyLHpoBaHHBIE IUTIOpHIIOTeHTHhIe KiIeTKkH (HIICK)

IeHEPHPY I0TCA MyTEM TIeperIporp aMMHp oBaHHA JH((epeHI HpOoBaHHBIX KJIETOK B
IUTIOPHITOTEHTHOE COCTOAHHE ¢ HCIOJIb30BaHHEM OITp efleIeHHbIX (pakTopoB. HIICK

VK-1.1, OIIK-7.2,

17 HMEIOT CXO0KHe CBoiicTBa ¢ SMOpPHOHAJBHBIMH  CTBOJNIOBBIMH  KJIETKaMH, IIK-1.3, IIK-5.1
obecrieurBas LIEHHBII KJIETOYHBII pecypc AJd MOJEHpOoBaHHA 3a0oNieBaHHI H
pereHepaTHBHOH MEQHLIHHEI.
Ne KB KOHTPO/ILHBIN BOIp OC LIposepsiemble
KOMIIeTe HIIHH
CpaBHHTE  5SMOpHOHANIbHbIE  CTBOJIOBbIE  KIETKH H  HHAYLIHPOBaHHbIE
TLUTIOPHITOTEHTHRIE — IMPHMEHEHHE H ITEP CIIEKTHBBI, KOHKPETHRIE MPHMEPAI.
DTaloH OTBeTa. OMOpHOHaANbHbIE CTBOJIOBble KIETKH (DCK) BBIJAEHAIOTCA H3
BHY TPEHHEH KJIE€TOYHOH Macchl 3MOPHOHOB, B TO BpeMsa KaK HHJYLHPOBaHHbIE VK-1.1. OIK7.2
18 IUTIOPHIIOTEHTHBIE C¢TBONMOBble KIeTkH (HIICK) mepernporpaMMHpYIOTCA H3 HHI{—.I 3 K5 .l '
coMaTHYECKHX KaeTok. Oba HMEIOT MNMpHIOKEHHA B pereHepaTHBHOH MeEIHIHHE, o ’
rpy 3ToM DCK cTarkHBaoTea ¢ 3THUYeCKHMH mnpobnemami, a HIICK mpennaraior
Oonee crielM(pHYECKHE PEIIeHHA i IMTal[HEHTOB H HMEIT 3THYECKH MeEHee
CTIOPHBIE HCTOYHHKH.
Ne KB KOHTpO/ILHBIH BOnp oc LIposepsiemble
KOMIIeTe HITHH
KakHe cymecTBYIOT €CTECTBEHHbIE H HCKYCCTBEHHBIE MaTepHalbl B P erapaLHH
TKaHEH, CHHTETHYECKHE TIOJHMEpPEBI, KOJUIar€HOBBIE KapKachl, THOPOTENH,
rucroreHdes B 3D.
19 JtaioH oTBera: HatypanbHble H HCKYCCTBEHHBIE MaTepHalbl, TaKHE Kak VK-1.1, OIIK-7.2,
CHHTETHYECKHE IMOJIMMEPBI H THAPOTENH, HCITOJIB3YVTCA B BOCCTAHOBJIEHHH TKaHEH ITK-1.3, ITK-5.1
H rHcToreHese B 3D. DTH MaTepHallbl 00ecrIeYHBAIOT CTPYKTYPHYHO TIOAAEPAKKY H
HMHTHPY K0T BHEKJIETOUHBII MaTPHKC, CII0COOCTBYA afre3HH KJIETOK H p ereHep al[HH
TKaHEH.
Ne KB KOHTpO/ILHLI BONp oc lIpoBepsiembie
KOMIIeTe HITHH
Kakue pereHepaTHBHbIE TEXHOJOIHH CYIIECTBYIOT IJI CEPAEYHOH MBIIILIE,
| POT'OBHLIBI, JKEITYJ]OYHO-KHINE YHbIH TP aKTa.
DTaloH OTBETa: PereHepaTHBHBIE TEXHOJIOTHH UIA BOCCTAHOBJIEHHA CEpPIEUHOH VK-1.1. OTIK.7.2
20 MBIIILBI, POTOBHLIbI H KEIYIOYHO-KHIIEYHOIO TpaKTa BKJIOYalOT TEpariHio Ha ) L P

OCHOBE CTBOJIOBBIX KJIETOK, TKAHEBY F0 HEDKEHEPHIO H IIpHMeHeHHe OHOMAaTepHAJI0B.
OTH T[IOAXOAbl HarpaBlieHbl HAa BOCCTAHOBIIEHHE [MOBPEKJIEHHBIX TKaHEH H
BOCCTAHOBJIEHHE (PYHKI[HH OpraHOB.

ITK-1.3, ITK-5.1
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