degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
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YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
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110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: Menununckas puszuka u OnonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
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AHHOTANMA

[enbro TaHHOW NUCIUIUINHBI SBISETCS MPUOOPETEHHE TEOPETHUYECKUX W MPAKTUYECKUX 3HAHWN B OONIACTH
OMOVHXCHEpUM W TKAHEBOW WHXXCHEpUU. B pesynbrare Kypca CTYJEHT OCBOWT OCHOBHBIE IPOOJIEMBI
pEereHepaTMBHON MEIMIIMHBI, Y3HAET TMOMBITKM W TEPCIEeKTUBBI pelieHusl JaHHbIX mpobieM. CTymeHT
MTO3HAKOMHTHCS C KJIECTOYHOU Tepanuel, oneHKon ee 3(pPeKTUBHOCTH, HAYUYUTHCS COYETAaTh METOJbI T€HHOM
WHXEHEePUH 11 KOHCTPYHUPOBAHUS CUCTEM TECTHPOBAHUS M HCKYCCTBEHHBIX OpraHoB. [locne ocBoeHus Kypca
CTYIIEHT OyJeT 3HaTh MOHSTHS 3MOpPHOTeHe3a W OBJIAJIEeT OCHOBHBIMU MPUHITUIAMH PAaOOTHI C KIECTOYHBIMHU
KyJIbTypaMH U , B YaCTHOCTH, CO CTBOJIOBBIMU KJIETKaMH, Oy/leT MOHMMaTh (pyHIaMEHTAIbHbIC TOHSTHS U
METOJIbI TKAHEBON MHXKEHEPHH, CTPOCHHE W ()YHKIIMH OCHOBHBIX MOJIEKYJ JKMBOU KJIETKHU U IIEIBIX OPTaHOB,
COBpPEMEHHBIEC MPOOJIEMbI MOJIEKYISIPHOW MEIUIIMHBI, PellaeMbIe C MCIIOIb30BAHUEM COBPEMEHHBIX METO/IOB
OMOWHXCHEPUHU U TKAHEBOW WHKEHEPUHU.

1. leau u 3apa4u

eap AUCUMNIMHBI
OcBoenue cryaeHTaMu (yHJAMEHTAJIbHBIX 3HAHWK B 0OMacTH OWONOTHH, OMOXMMHUH, OUOPUIUKU
YeJoBeKa Ui TPUMEHEHMs JaHHBIX 3HAHWH B OOJNACTH pEreHepaTMBHOM MeEAMIMHEL. M3ydeHue
CIO0CcOO0B ¥ METO/IOB MCCIIEIOBAHMS TIPOIIECCOB OMOPU3UKN M METUIIMHCKON (PH3UKH, a TAK)KE METOJIOB
WH)KCHEPHU NPUMEHSEMBIX JUISl PELICHUS M UCCIICOBAaHUI B TaHHBIX oOnacTsax. [lomydenne 3HaHHH O
MPAaKTHYECKOM TNPHMEHEHWH TKAaHEBOW WH)KEHEPUM ISl COXPAHEHMS 3JI0POBbS U TPOIUICHUS KHU3U
YeJIOBeKa.

3agaum AUCHUTLUTHHBI
- CdopmupoBarh TpencTaBICHUS O NPUHIUIAX M BO3MOKHOCTSX TKAaHEBOH HHXEHEPHUH C TOYKH
3peHust (PU3MOJIOTUH U KJICTOUHBIX TEXHOJIOTHH.
- CdopmupoBars mpeAcTaBieHHMsi O TKAHEBOW WHXCHEPHH, KaK J(PQPEKTHBHOM HHCTPYMEHTE
pereHepaTHBHON MEIUIIHBI.
- JlaTb 3HaHHS O BO3MOYKHOCTH MPUMEHEHHSI KJICTOYHBIX TEXHOJIOTUI B PETeHEPATUBHON MEIHIIUHE.
- [Nomy4enue npencTaBiaeHns O HAPABICHUH PAa3BUTHS PETeHEPATUBHON MEIMIIUHBI OyIyIIero.
- JlaTh 3HaHHE OCHOBHBIX METONIOB KJICTOYHBIX TEXHOJOTUH U TKAHEBOW HHKEHEPUH OPTaHOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHOU e TEBHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOeil |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKE (OPMYITHPOBATH OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
npogeccHoHaIBHBIC 3a/a4K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHHUYECKOU
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAay4YHOW AEATEIBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TemaThueckoi oOmacTu cBoeil mpodeccrnoHambHON
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYeCKHUEe MOJACIH ISl  ONMCAHHA W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U NMPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJM3UPOBATh HAYYHBIC TIPOOJIEMBI, IOIYYaTh |MOJIEIU

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HayyHOM 3amadye W WHTEPIPETHPOBATH  MOTYyYCHHBIC
pe3yabTaThl




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATh:
OCHOBBI KJIETOYHBIX TEXHOJIOTHI M UX MECTO B PET€HEPATHBHON MEIULINHE.
[IpuHIMOBI ¥ BO3MOXKHOCTH TKAaHEBOW WHXCHEPUU C TOYKH 3PCHHS] (PU3HMOIOTUUA W KIETOYHBIX
TEXHOJIOTHH.
OCHOBHBIE TIPEJICTABICHUS O TKAHEBON WH)XEHEPUH, Kak 3(PPEKTUBHOM HHCTPYMEHTE PEreHepaTuBHON
MEIULIMHBI.

YMETh:
[MpuMeHsATs ¥ MOJAOUPATh B COOTBETCTBHM C 3aja4ell OCHOBHBIC METObI KJIETOUHBIX TEXHOJOTHH U
TKaHEBON MHXEHEPUU OPraHOB.

BJIAJIETh:

3HaHUSAMU O BO3SMOKHOCTHU MPUMCHCHUSA KJIICTOYHBIX TEXHOJIOTHUI B pCFCHepaTHBHOﬁ MCIOUINHEC.
OCHOBHBIMH METOaMHM KJICTOUHBIX TEXHOJIOTUN M TKAaHEBOMH HWHXCHCPUU OPraHOB.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Baenenue: TKaHCBasa WHXCHEpHUA )41
pereucparuBHadg MCAULUHA.

Kiterounsle KYJIBTYPBL. OcHoBHBIE
2 METO/BI PalbOThl C HHUMH, crenupuka 2 4
paboThI ¢ KJIETKaMH Pa3HbIX THIIOB.

Mertonsl  paboTel ¢ NEPBUYHBIMHU
KJIETOUYHBIMUA  KYNbTypamu: pabota ¢
3 nabopaTOpHBEIMH  YKHBOTHBIMH, METOJIbI 2 4
BbIJICJICHUS KapJIMOMHOLIUTOB u
renaToLuToB

4 Kinerounsie TuHUHA. 2 4

Hcnonp3oBaHue  CTBOJIOBBIX  KJIETOK,
5 METOJIbI HaIlpaBJICHHOMN 2 4
TP PEepEeHITIPOBKH.

[TonsiTne 0 KJIETOYHOM
penporpaMMUpOBaHUH,
6 HAHJyUUPOBAHHBIC IJIIOPUTIOTEHTHBIE 2 4
ctBonoBele Kkjietku (MIICK). Ilpsmoe
penporpaMMHpOBAaHHUE.

Metonsl  CTPYKTYpPHOH  OpraHu3anuu
7 KJIETOYHBIX KYJIBTYD: TUAPOTEINH, 2 4
3IIEKTPOCIUHHMHT, TPEXMEpHast [1e4aTh.

TkaHeBast HHXKCHEPHsI cep/ilia, OCHOBHbIC
8 0COOEHHOCTH paboThI c 2 4
KapAMOMHOLIUTAMH

OneKTpOo(YU3NOJOTHIECKUE METOIBl |
ONTUYECKOE KapTUPOBAHUE.

OcCHOBHBIE ~ HaNpaBIECHUS  Pa3BUTUSA

10 o
TKaHEBOU MH)KEHEPUH cepAla

11 TkaHeBas HH)XEHEPUS TIEUEHHU. 2 4




12 KrnerouHsle TexHOJIIOTMU B pereHepanuu ) 4
KOCTHOW TKaHU.

13 TkaHeBas HH)XEHEPHUS] HEPBHON TKaHU 2 4

14  |Perenepanus ceTyaTky Imasa 2 4
Coueranue METOJIOB TKaHEBOU

15 |umKeHepuu C METOJaMU TEHETHYEeCKON 2 4
MOIU(HUKAIMN KIJIETOK U TKaHEH.

Nroro yacos 30 60

[TonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. BBenenue: TkaHeBas MHXKEHEPUS M pereHepaTuBHAsi MEIUIMHA.

BBenenne: OCHOBHBIE COOBITHS B HWCTOPUM HW3YYCHUS KICTKH: HW300pETCHHWE U pa3BUTHE
MHKPOCKOITHOW TEXHHMKH, OTKPBITHE KICTKH M OCHOBHBIX KJIETOYHBIX KOMIIOHEHTOB. IIpenmer
M3y4YCHUS] COBPEMEHHOH KJIETOYHOW OWOJIOTMHM; OCHOBHBIE METOIBI LUTOJIOTHYECKOTO aHaIn3a
(cBeTOBas M OJIEKTPOHHAsT MHKPOCKONHMS, (IyOpeCIeHTHAas MHUKPOCKOIHS, WMMYHOLUTOXUMMS,
aBropamuorpadus, TUTOXHMHUS, MOJIEKYJISIpHAsS TUOpUIM3AIMSA, KyIbTypa KJIETOK, KICTOYHAs
ruOpuIU3aIus); CBA3b KICTOYHOW OMOJIOTHU C JIPYTUMH OTPACIISIMUA OUOJIOTHH.

2. Kierounsle KynbTypbl. OCHOBHBIE METOIBI pabOThl C HUMH, crenuduka paboThl C KIETKaMH
Pa3HBIX TUIIOB.

VHuBepcanbHble 0coOeHHOCTH KiIeTOK. Kierounas Teopus. OCHOBHbBIE MOCTYNIAThl COBPEMEHHOI
KJIIETOYHOW TEOpUM: €AMHBIA IIIaH CTPOEHUs KIETOK, 3aKOH BOCIPOM3BEACHMS KIETOK,
TOTHIIOTEHTHOCTh KJIETOK MHOTOKJIETOYHBIX OPraHU3MOB; IMOHATHE AU(PHEPESHIUPOBKH KIETOK;
MOHATHE O KJIIETKE KaK €AMHONM MHTETPHUPOBAHHOW CHUCTEME KOMIIOHEHTOB, KJE€TKa KakK E€IMHHIA
cTpoeHUs, (DYHKIMOHUPOBAHMS, PA3BUTUS M MATOJOTMHM OpraHu3MoB. OCHOBHBIE KOMITOHEHTHI
KIIETKH: SIpO, THAJIOIIa3Ma, puOOCOMBI, IUTOCKENET; BakyossapHas cuctema (DIIP, Al, au3ocomsl,
9HJI0OCOMBI), MUTOXOHIPHH, IUTACTH/IBI, IUTa3MaTH4eCcKasi MeMOpaHa.

MeTtonpl  KIETOYHOTO KYIBTUBHUPOBAHUS, CIEUU(UKAIUSI KIETOK, OCOOCHHOCTH pPabOThI C
Pa3IMYHBIMU TUIIAMH KIIETOK

3. Meroasl paboTel € NEPBUYHBIMH KIETOYHBIMH KyJbTypamMH: pabora ¢ 1a0opaTOpHBIMU
KUBOTHBIMH, METO/bI BBIACICHHSI KApJIMOMUOLIUTOB U T€NIaTOLIUTOB

Pabora ¢ nmabopaTopHBIMH >KMBOTHBIMH, NpaBWIa MPOBEICHHUS OINEPaLUi, NEPBUYHBIC KYJIBTYPHI,
METOIbl KyIbTMBUPOBAHUS, METOABI BBIACICHUS KJIETOYHBIX KYJIBTYp, OCOOCHHOCTH HPOTOKOJIOB
BBIJICJICHUS PA3JIMYHBIX THIIOB KJIETOK

4. KneToyHbIe JIUHUM.

Bunpr xnerounsix auHME. MMopTanuzanus KJIETOYHBIX JIMHUW W MX Xapakrepuzanus. CBoicTBa
HMMOPTaJIM30BaHHBIX KylbTyp. UHynypoBaHHbIE U 3MOPHOHABHBIC TUTIOPUIIOTEHTHBIE CTBOJIOBBIC
KJIETKU. MeTOopl KyNIbTUBUPOBAHUS JIMHUI. MeTOABI ITOIyYEHUS JIUHUN.

5. Mcnionb30BaHme CTBOJIOBBIX KIIETOK, METOIbI HAITPaBICHHOHN U (EepEeHITUPOBKY.

OmoOpuorenes. [lonsarue cronoBoit kiueTku. [lonsTue mopunoreHTHOCTH. KiteTku kpoBeTBOpeHusI.
OMOpuOHaJbHBIE CTBOJIOBBIE KIeTKU. VX Bbinenenne. OCOOCHHOCTH U MpaBWIIa UX HCIIOIb30BAHUA.
[IpruMeHeHHE CTBOJOBBIX KJIETOK B TKAHEBOW WHXXCHEPHUM, PETECHEPaTUBHONM MEIULIUHE,
(dapmareBTuKe.




6. [loHATHE O KJIETOYHOM pPENpOrpaMMHPOBAHHMU, WHIYLIUPOBAHHBIC IUIIOPUIIOTEHTHBIE CTBOJIOBBIC
kietkd (UIICK). Ilpsimoe penporpaMMupoBaHue.

WnaynupoBaHHbIE IIIOPUIIOTEHTHBIE CTBOJIOBBIE KJETKH. WX omiuune oT 3MOpPHOHAIIBHBIX.
Knerounoe penporpamMupoBanue. IloHsTHE O penporpaMMHUpPOBaHUM M T'€HETHYECKHX
MoauduKanuix Kinetok. Xumepsl. [Ipsamoe penporpammupoBanue. Oco6eHHOCTH U depeHITUPOBKU
UIICk. OtkpbiThie Bompockl 06 ucnonb3oBanuu UICk.

7. Meroapl CTPYKTYpHOH OpraHu3alMM KJIETOUHBIX KyJbTYp: TUAPOTENH, 3JIEKTPOCIUHHUHI,
TpeXMepHas Ie4aTh.

@opMHpPOBAaHUE TOJJIOKEK. buomarepualiel B TKAaHEBOW MHXKEHEPUU. MeToapl CTPYKTYpPHOMR
OpraHu3alMy  KJIETOYHBIX KYJIbTYyp: THAPOTEIH, DJIEKTPOCIMHHHHL, TpEXMEpHas Ie4arh.
buonpuntunr. OcOOEHHOCTH METOIOB U OTPaHUYEHUS IPUMEHUMOCTH.

8. TkaHeBast HH)KEHEPHs CepALla, OCHOBHBIE 0COOEHHOCTH PA0OTHI ¢ KapAHOMHUOLUTAMHU

Cepnuie kak oprad. Cepane ¢ TOUkH 3peHUs dnnekrpodusuonornu. Ceppeunas TkaHb. Kymbsrypa
cepaeyHoi TkaHu. KynpruBHpoBaHue KapauoMuouutoB. KoHCTpyMpoBaHHE CEpOUYE€HON TKaHH C
nomoteio MatepuasioB. 2 D u 3D momenm cepaua. Ilorenmnman aerictBus. Bonna BO3OYXIeHMs.
Aputmun. OcoOSHHOCTH TPOBENEHUS BOJIH BO30OYXICHHMS B KIETOUYHOM KynbType. CepaiedHas
HEJI0CTaTOYHOCTb. MIH(papKT MHOKapa U ero MOoCIeACTBUSL.

9. DnexTpodu3noIornyeckre METOAbl U ONTUYECKOE KapTHPOBAHHE.

Toku m moTeHIMaN JeHCTBUS KapIUOMHOIUTOB. DIEKTPO(YU3NOIOrUIECKHe METOAbI HCCIICT0BAHUS
onuHouHoro kapauomuonmra. Patch Clamp kak Voltage clamp u current clamp. Kondurypamuu
METO/IOB. DJIEKTPOMEXaHWUYECKUH CUHIHUTUH. Busyanuzamus BomH Bo30yxaeHUs. MeToabl
onThyeckoro kaptuposanus 2D u 3D.

10. OcHoBHBIE HaNIPaBJICHUS PA3BUTHS TKAHEBOW MHKEHEPUH cepaLa

OcHOBHBIE HamNpaBi€HUS PA3BUTHS TKAHEBON HH)KEHEpHH cepAmna. MojenupoBaHue CepAedHON
TKaHU WU TIPOBEICHHs BOJMH BO30yxxneHusa. MckyccrBenHoe cepaie. TecT-cucteMsl JeKapCTBEHHBIX
npenaparos. Knerounas tepamnusi.

11. TxkaHneBasi MHXEHEPUS TIEUEHHU.

[leuensr kak opran. Oynkumuu nedeHu. OcoOEHHOCTH CTpOeHMs TedeHU. VICKycCcTBEHHAs MEYEHb.
MeTtozsl TedeHus HeJOCTAaTOUHOCTH ceiuac. TkaHeBast HHKEHEPH KaK METOJ JIEUEHUS.

12. KneTouHble TEXHOJIOTUH B pETe€HEPALlNN KOCTHON TKaHHU.

Koctupiii Mo3r. MesenxumalibHble CTBOJOBbIE KileTku. CamopereHepanusi TkaHed. Perenepauus
KocTHOU TKaHu. IMmynuteT. Buasl kocteil. KiierouHble TEXHONOTHH TS IEYSHUS TPaBM.

13. TkaneBast UH)KEHEpUA HEPBHOM TKaHU

Hetiponsl. Buabl HeiiponoB. Cunarchl. [IpoBereHne B030YKACHUS IO HEWPOHAIBHBIM CETSIM.
Perenepanus HepBHBIX KJIETOK. TkaHeBast HH)KEHEPHS ISl pereHepallii HEPBHOM TKaHU.

14. Perenepaiusi ceTyaTKy rasa

OcoOeHHOCTH cTpOeHHMs I1a3a. [lepBbie MOMBITKH KJICTOYHOW Tepanuu. BripallieHHas HCKYCCTBEHHO
pOTOBHIIA U ceTuaTKa Iias3a. Perenepanus ceryarku niasza. [[puMeHEHNE TKAHEBOW WHKECHEPHUHU JIJIS
JedeHus 3a00JIEBaHUH IV1a3a.



15. Coderanue METOIOB TKAHEBOM WHKEHEPHU C METOJAMU T€HETHYECKOH MOAN(DUKAIIUKN KIETOK U
TKaHEH.

MeTtoasl TeHHOW U TeHOMHOHN WHkeHepuu. CoueTaHrne METONOB TKAaHEBON WH)XEHEPUH U TeHHON
unxenepuu. [Ipobnemarnka npumeHenns. Kananbubiii pononcun. Meron Crispr-Cas9. O0Opabotka
nnapopmanuu. CAGE-ananus.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Heobxoaumoe 00opynoBaHue JUIs JISKIU: ydyeOHas ayJUTOPHS, OCHAIICHHAS! KOMIIBIOTEPOM U
MYJIBTHMEIUHHBIM 000pyI0BaHHEM (IIPOEKTOP, 3BYKOBasi CUCTEMA)

JlonomHUTEIbHOE 000PYAOBaHUE IS IPOBEACHUS JEMOHCTPALIUIA:

Jlamunapusie mkads 11 knacca 6106e30MmacHOCTH, UHKYOATOPhI, XOIOAMIFHOE 000pYI0BaHNE, HU3KO-
Y BBICOKOCKOPOCTHBIE IEHTPUDYTH

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Alberts B. et al. Molecular biology of the cell Garland //New York. —2002. —T. 2.
Stem Cells - from Hype to Real Hope. K. H. Haider, S. M. Aziz. De Gruyter, 2018.
Ionic channels of excitable membranes.: By Bertil Hille. Sunderland, Massachusetts: Sinauer.(1991).
607 pp. —1992.

JlomonHuTenpHas IUTEparypa
. bpeii, [Ix. JIerouc, M. Pachd, K. Pobepre, [x. Yorcon. MonekymnsipHas OHOIOTHS KIETKH.
2-u3nanue B 3-x Tomax. MockBa «Mup», 1994 1.
Drubin DA, Way JC, Silver PA. Designing biological systems. Genes Dev. 2007 21:242-54.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

https://www.isscr.org/

https://www.escardio.org/
https://www.nia.nih.gov/health/alzheimers-disease-fact-sheet
https://mysct.org/

http://www.ncbi.nlm.nih.gov
http://bioscience.jbpub.com/cells/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis qoctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB /ISl y9aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, MpOCIyUIABIINN Kypc, JIOJDKEH C OMHOW CTOPOHBI, OBJIAJETh TEOPETUYCCKUM armaparoMm
OMOWHXEHEpUH, a C JAPYrol CTOPOHBI, JOKEH HAyYUThCS NPUMEHATH IIOJIYYCHHBIE 3HAHWUS Ha
MPaKTHUKE. YCIENIHOE OCBOEHHE Kypca TpeOyeT CaMOCTOATENbHOH paboThl cTylneHTa. B mporpamme
Kypca Il CaMOCTOSTEIIbHOM pa0OThI CTyACHTA HAJl TEMOW OTBOAUTCS MUHUMATHHOE BpEMSI.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM JICKITUH, y4eOHOI 1 HaydyHOU JTUTepaType),

— YT€HHE U KOHCIIEKTHPOBAHUE JOTIOIHUTEIHHON JIUTEPATYPHI,

— TIOZITOTOBKY OTBETOB HA BOIMPOCHI, MPEIHA3HAYEHHBIX JIJISi CAMOCTOSITEIIBHOTO U3yUeHUS,



— pelIeHHe 3a1a4, PeAIaraeMpIX CTYJCHTaM Ha JICKIHUX,
— TMOJITOTOBKY K UG GEPEHIIMPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPOJIb CAMOCTOSITENBHOM paboThl CTyAEHTa OCyIIeCTBIsieTcss B Qopme
WHIMBUyaJIbHBIX KOHCYJbTanui. [lokasarereM BIQJEHUs MaTepHaOM CIYXXHT yMEHHE pelarhb
3amaun. Jnst GopMHMpOBaHHMS yMEHHS NPUMEHSTh TCOPETUUSCKHE 3HAHUS Ha IPAKTHKE CTYICHTY
HEOOXOAMMO pelIaTh, KaKk MOYKHO Oouiblne 3a1ad4. [Ipy penieHun 3a1ad Kakaoe AecTBHE He0OX0IUMO
apryMEHTHPOBATh, CChIIAsACh HA PACCMOTPEHHBIN paHee TEOPETUUSCKHI amapar.

OOBIYHO MPUAEPKUBAIOTCS CIESIYIOIICH CXEMbI: H3yUeHHUE MaTepualla JICKI[HU 110 KOHCIIEKTY B TOT JKe
JIeHb, Korna Obuta npociymana jgekius (10-15 MuHyT); ToBTOpeHHe MaTepuaia HakaHyHe CIeIyroen
nexiuu (10-15 MuHyT), MpopaboTka yuyeOHOTO Marepuaa 1Mo KOHCIIEKTaM JISKIUH, y9eOHO! 1 HayqIHOM
JUTEpaType, MOATOTOBKA OTBETOB HA BONPOCHI, penieHue 3a1ad (1 gac).

BaxxHO 10OMTHCS MOHMMAaHUS M3y4yaeMOro Marepualia, a He MEXaHMYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTICNBHBIX TEM, BOIIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUsAMH K
JICKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: MenunuHcKas Gusnka u ononHpopMaTHKa
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadeapa QUMK KUBBIX CHCTEM

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaspaGorunkm:

K.W. Arnanze, 1-p 6uosn. Hayk
B.A. Ilpenas, kana. OMoII. HayK
[II.P. ®ponosa



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl OIMCAHUS H3y4aeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «TkaneBas HUHXXCHCPUS» O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

OCHOBBI KJIETOUYHBIX TEXHOJIOTUH U UX MECTO B PET€HEPATUBHON MEIUIIUHE.
[TpuHIMIBL ¥ BO3MOXKHOCTH TKAHEBOW HMHXXEGHEPUH C TOYKH 3pEHUS (HU3MOJIOTMHM M KIETOYHBIX

TEXHOJIOTHH.

OCHOBHBIE ITPEACTABICHHUS O TKAHEBON MHKEHEPUH, KaK 3((EKTUBHOM MHCTPYMEHTE PEreHepaTUBHON

MEIHUITNHEL.
YMeTh:

HpI/IMeHSITL n HO,I[6I/IpaTB B COOTBCTCTBHHU C 3a;[aqef/'1 OCHOBHBIC MCTOJbI KJICTOYHBLIX TEXHOJIOTUH M

TKaHEBON MHXEHEPUU OPraHOB.
BJIaJeTh:

3HaHUSAMH O BO3MOXKHOCTH MMPUMCHCHHS KJICTOYHBIX TEXHOJIOTHH B peFEHepaTHBHOﬁ MCIUIIUHC.
OCHOBHEIMH METOAAaMM KJICTOYHBIX TEXHOJIOTHI U TKAaHSBOM HWHXXCHCPUU OPraHOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpCEMs TCKYILICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH Ha BOIIPOCHI TCKYILICTO MAaTCpUajia:

1) TkaneBast MHXEHEPHsI U pereHepaTuBHas MeaunuHa. O0IacTb MPUMEHEHHs] TKAHEBOW MHXKCHEPHUH,
OCHOBHBIE METO/IbI, HA KOTOPBIX OHA OCHOBaHA. [IoHATHE 0 OMOMEANITMHCKON HHKEHEPHUH.

2) Knerounsie KynsTypbl. OCHOBHBIE METOBI PA0OTHI ¢ HUMH, crieliuduka paboThl C KIETKAMHU Pa3HbIX

THIIOB.

3) Metozas! paboThl C IEPBUYHBIMH KJICTOYHBIMH KYJIBTYpaMu: padoTra ¢ 1a00paTOpHBIMU KUBOTHBIMH,
METO/Ibl BBIAEICHUS KapIUOMUOLIUTOB U IeIaTOLUTOB.

4) KneToynsie TUHUM.

5) Hcnonb30BaHue CTBOJIOBBIX KJIETOK, METO/IBI HAITPABICHHOH TN HEpEHITUPOBKH.

6) IloHATHE O KJIETOYHOM pENporpaMMHUPOBAHUH, WHIYLHPOBAHHbIC IUIIOPUIIOTCHTHBIC CTBOJIOBBIC
kietkd (UIICK). IIpsimoe penporpaMMupoBaHue.




7)  Metonel CTPYyKTYpHOH OpraHu3alliy KJIETOYHBIX KYJIBTYp: THAPOIeIH, 3JIEKTPOCIUHHUHI,
TpeXMepHas IevaTh.

8) TkaneBast HHXEHEPHS Cep/La, OCHOBHBIE 0COOCHHOCTH Pa0OTHI C KApAMOMHOLUTAMHU.
9) OnekTpohrU3nONIOrnIecKre METOAbI U ONITUYECKOE KAPTUPOBAHHE.

10) OcHoBHBIE HAaNPaBJICHUS Pa3BUTHS TKAHEBOH HHKEHEPHH CEpLa.

11) TxaneBast MHKCHEPHSI [IEUCHHU.

12). KnetouHble TEXHOIOTUN B PEreHEPALNN KOCTHON TKaHH.

13) TxaneBas WHXEHEpHUsI HEPBHOU TKAHH

14). Perenepanus ceTyaTky 1iasa

15) Coueranne MeTOOB TKAHEBOW WHIKCHEPHH C METOJAMH T'€HETUYECKOW MOMU(MUKAINUA KIETOK U
TKaHeu.

Bo Bpems 3aHATHH MOTYT NpPOXOIUTHh HHTEPAKTUBHBIE OOCYXKICHMS B daTax Kypca, rae OymayT
oIyOJIMKOBaHbI JOMOJHUTEIbHBIE MaTepPHalIbl, CTaThH I pa3dopa U JIOMAalIHHE 33JaHUs. YCIIEIIHOE
BBIIIOJIHEHUE BCEX 3aJaHUd 10 Kypcy M BBIIIOJHEHME KOHTPOJBHBIX CpE30B 3HAHUM Jaer
MpEeuMyIecTBO Ha Tu(p(HepeHIUPOBAHHOM 3a4eTe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

AtTecTanysi 0 Kypcy TpOBOAMTCS TU(PPEpEeHIIMPOBAHHLIM 3a4eToM. JluddepeHIpoBaHHblii 3a4eT
COCTOMT U3 OTBETa HA OJMH M3 TUIOBBIX OMJIETOB, IIPEICTABICHHBIX HIKE:

burer 1.
1) O6BsicHUTH 0COOEHHOCTH PabOTHI C MEPBUYHON KYIBTYPOH U C KIETOYHOH JIMHUEH.

2) OOBIACHUTH pasiiniudg MCEXKAY TOTCHOTCHTHBIMHA, IIJIIOPUIIOTCHTHBIMU W MYJIbBTUIIOTCHTHBIMU
CTBOJIOBBIMHU KJICTKaMMH.

buner 2.
1) Uro Takoe KJIETOYHOE penporpaMMUpPOBAHUE U €TO OCHOBHBIE METO/IBI.
2) Kakue ocHOBHBIE (PH3UOIOTHUECKUE PYHKITUH BBITIOTHSIOT KA JUOMHUOIIUTHI?

buner 3
1) Kakue cymiecTByloT OCHOBHBIE METO/IBI HCCIIEA0OBAHUA AIEKTPUUECKON aKTUBHOCTH KIIETOK?

2) Kakumu crioco6aMu MOKHO 00€CTIeYUTh HEOOXOMUMYIO apXUTEKTYPY KYJIBTHBHPYEMOW TKaHu B 2D
u 3D?

buier 4
1) Kakue ocHOBHBIE (pru3nonorndeckre (GyHKIIUU BHITOIHSIOT T€NaTOIUTHI?
2) Kakue oCHOBHEIE 00JIACTH IPUMEHEHUS TKAHEUH)KEHEPHBIX CEPJICUHBIX JTIOCKYTOB?

buner 5

1) Kakue oOBEKTHI, B KOTOPBIX IIPUMEHSETCS KIETOYHOE PETpOorpaMMHUpPOBAHUE HEPBHOUW TKaHW Bam
HU3BECTHBI?

2) Kakue »sTHYecKHWe TNPUHIMIIBI W PETYIAIWNA BaM H3BECTHHI INpH paboTe C JKUBOTHBIMH U
YEJIOBEUCCKUMU KIIETKAMU?

[IpenogaBarens MMEET NMPaBO TAKXKE 3a4aTh PsJ TOMOIHHUTEIBHBIX BOIPOCOB M3 TEM MPOHACHHOTO
Marepuana:

1) TkaHeBast MH)KEHEPHsI U pereHepaTuBHas MeauiHa. O6IacTh NPUMEHEHUS TKAaHEBOM MH)KCHEPHH,
OCHOBHBIE METO/IbI, HA KOTOPBIX OHAa OcHOBaHa. [loHsATHE O OMOMETUIIMHCKON WHXKEHEPHH.

2) Knetounsie KynsTypbl. OCHOBHBIE METOABI Pa0OTHI ¢ HUMH, crieliuduka paboThl C KIETKAMHU Pa3HbIX
TUIIOB.

3) Metonb! paboTHI ¢ IEPBUYHBIMU KJICTOUYHBIMH KYJIBTYpaMu: paboTa ¢ 1ab0paToOpHBIMH KUBOTHBIMH,
METOJbI BBIJEIICHUS KapAHOMHOLIUTOB U TE€NaTOIIUTOB.



4) KneTounsie TUHUM.

5) Hcnonb30BaHue CTBOJIOBBIX KIETOK, METO/IBI HAITPABICHHOH U HEpEeHITUPOBKH.

6) IloHsATHE O KJIETOYHOM pENpOrpaMMHPOBAHUHU, WHIAYLUPOBAHHbIE ILUIFOPUIIOTEHTHBIE CTBOJIOBBIE
knetkd (UIICK). Ilpsimoe penporpaMMupoBaHue.

7)  Metonsl CTPYKTYpPHOH OpraHM3aldy KJIETOYHBIX KYJIBTYp: THAPOTENH, 3IEKTPOCHUHHUHI,
TpeXMepHas Ie4ars.

8) TkaHeBast ”H)KEHEPHS Cep/illa, OCHOBHbIE 0COOEHHOCTH Pa0OTHI ¢ KapAHOMHUOLIUTAMH.

9) OnekTporU3HONIOrnIecKre METOIBI U ONITUYECKOE KAPTHUPOBAHUE.

10) OcHOBHBIE HampaBIeHUs Pa3BUTH TKAHEBOW WHKEHEPUU CEPIIA.

11) TkaHeBas MH)KEHEPHS MEUEHHU.

12). KnetouHble TEXHOJIOTHH B pETr€HEPAIlUU KOCTHOM TKaHH.

13) TkaHeBast UH)KeHepUa HEPBHOW TKaHU

14). Perenepanus ceT4aTku riaza

15) Coueranue MeTO0B TKAHEBOW HHXCHEPHH C METOJAMH T€HETUYCCKOH MOTU(PHUKAIMU KIETOK U
TKaHEH.

Kputepun onennBanus

Onenka ommuno (10 OGamioB) - BBICTABIISIETCSL  CTYACHTY, ITOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOW NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommuHo (9 ©OamioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka ommmuHOo (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI M YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka xopoio (7 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAMOTHO H
[0 CYIIECTBY H3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

Onenka xopomo (6 0aoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4eHHbIE 3HAHHMS Ha MPAKTHUKE, HO JIOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0a/ioB) - BBICTABISIETCS CTYIACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepual,
IPaMOTHO M MO CYIIECTBY M3JIaraeT €ro, yMeeT MPHUMEHSATh MOJIYUYCHHbIC 3HAHMSA HA MPAKTUKE, HO
J0-ITyCKaeT B OTBETE WM B PELICHUH 3aJa4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.

OueHka ymoBIETBOPUTENIbHO (4 Oayna) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Ouenka ynoBineTBOpuTeIbHO (3 Oayma) - BBICTABIAETCS CTYAEHTY, MOKa3aBIeMy (parMeHTapHbBIH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOku B (popMynupoBKax 0a30BbIX HOHSATH,
HapyUIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIa-ZIeeT OCHOBHBIMU paz/esiaMi Y4eOHON IpOorpaMMbl, HEOOXOIUMBIMU JJIS TaIbHENUIIETO O0yYeHUs 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBIETBOPUTENIBHO (2 6aita) - BBICTABISIETCS CTY/ICHTY, KOTOPBI HE 3HAaeT OOJblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka HeynosieTBopuTesbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIEC HE MMEET HABBIKOB PELICHHS THIIOBBIX MPAKTHUYECKUX
3ajad.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu npoBenennu yctHOro AU (HepeHIUPOBAHHOTO 3a4eTa 00yJaromemycs npegoctasisercs 30 MUHYT
Ha noArotoBky. Omnpoc oOydaromerocs no OMJIeTy He AOJKEH MPEBBILATh OJHOTO aCTPOHOMHUYECKOTO
Jaca.



