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I. IEJIb Y 3AJIAYH JACIATITAHBI

e [lenp: popMupoBaHue y CTyJAeHTa 3HAHWK, YMEHHMH M HaBBIKOB B 00JIACTH KJIETOYHBIX
TEXHOJIOTHI U TKAaHEBON MHKEHEPUH.

3amaun:

e cdopmupoBaTh MPEACTABICHUE O COBPEMEHHOM COCTOSHUU U TEPCHEKTHBAX pPa3BUTHS
KJIETOYHBIX TEXHOJIOTUI U TKAHEBOW MHXKEHEPUH;

®  U3YYHUTh METOJbI © OCOOCHHOCTH KYJIbTUBUPOBAHUS KJIETOK, TKAHEH PaCTCHHI M )KUBOTHBIX;

®  PacCMOTPETh MPAKTUYECKHUE ACIIEKTHI IPUMEHEHUSI METOAOB KJIETOYHOM M TKAHEBOU MHKEHEPUU
pacTEeHUN U KUBOTHBIX;

®  HAYYHTh YMEHHIO CaMOCTOSITEIHHOTO MOMCKA W aHaiIu3a WH(OPMAIIMH, UCIOJIL30BaHUIO €€ B
MpOoILECCEe HAYYHO-TTPAKTUYECKOUN e TEIbHOCTH.

II. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOITI BO

2.1.YyeOnas muctummHa bl1.B.11 «KnerouHnas W TKaHeBas WHXXEHEPHS» SIBJISAETCS
TUCIUILUIMHOW BapUATHBHOW YacTH Y4eOHOTO IUIaHA MOJTOTOBKH CICIHAIUCTOB IO HAIMPABJICHUIO
06.05.01 «buonnxeHepust 1 OMOMH(POPMATHKA.

2.2. Jlns w3ydeHus: JaHHOW y4eOHOW TUCIMIUIMHBI HEOOXOJHMMBI 3HAHUS, YMEHUS W HaBBIKH,
dbopMupyeMble TPEIIIECTBYIOIUMHU TUCHUIUTMHAME: «DUZUKO-XUMHUECKUE METOAbl UCCIET0OBAHUNY,
«MonexynsipHasi Onosorust Kietkny», «buopusnkay, « IMMyHOIOTHSY.

2.3.IlepeyeHp MOCIEAYIOMUX YUEOHBIX TUCIUIUIAH, JUIsI KOTOPBIX HEOOXOIMMBI 3HaHUA,
yMEHHUS U HaBbIKU, (POPMHUpPYEMBIE TaHHOW y4eOHOUN NUCHUIUTMHON: «bHOMHKEHEPHBIE TEXHOJIIOTHH B
MEIHIIMHE» W BBHIIOJHEHUS MPEAUIIIOMHON MPAKTUKH.

I1l. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JUCHUIIJINHbI

[Ipoiecc  ocBOeHMsI  AMCUMIUIMHBI ~ HampaBieH Ha  (OPMUpPOBaHHE  KOMIIETEHLUH
(xomnerenuun)B coorBercTBur ¢ ®I'OC BO u OIl BO no naHHOMY HamnpaBl€HUIO HOJITOTOBKU
06.05.01 «bruonnxeHepust 1 OMOMHPOPMATUKAN:

I1K-1 CriocobeH TBOpYECKM HCMOIb30BaTh U MPUMEHSTHh (DyHIaMEHTAJIbHBIE MPEJCTaBICHUS
OMOJIOTUH, CMEXHBIX AUCLUUIUIMH U COBPEMEHHbIE METO/I0JIOTMYECKHUE TOAXOJbl JUIsl ONpEaesIeHUs
MEpCTIEKTUBHBIX HANpPaBICHUN HayYHBIX MCCIEA0BaHUN B chepe MoaydeHus], U3y4yeHUs] U IPUMEHEHUs
Pa3NUYHBIX TMPHUPOJIHBIX, HM3MEHEHHBIX NPUPOAHBIX OHOJIOIMYECKHX OOBEKTOB, HCKYCCTBEHHBIX,
OpPraHM3MOB a TakXke OMOMaKpOMOJIEKYJ, oOpabOTKy M MOCIEAYIOUIMI aHainu3 OONBIIOr0 MacchBa
uHpOpMaIUU 0 OMOJIOTUYECKUM 00bEKTaM

[IK-2: CnocobeH TmIaHUPOBAaTh, OPraHU3OBBIBATH W  KOHTPOJHMPOBATH  MPOBEIICHUE
UCCIIeIOBaHUM, BHIOMpAaTh METOJBl W CPEACTBA PpEIHICHUs I[OCTABJIEHHBIX 3ajay, CTPOUTH
MaTeMaTHYeCKUe MOJIETIN, OCBauBaTh HOBbIE MH(POPMAIIMOHHBIE U MPOTPAMMHBIE PECYPCHI, OJIYy4aTh
Hay4HbIE Pe3yJbTaThl C UCHOJIb30BAHUEM COBPEMEHHBIX METOJI0B, 000pPYIOBAHMUs, BEIUUCIUTENBHBIX
KOMIUIEKCOB B 00JaCTH CBOE€H NpOQPecCHOHANbHON JAEATENbHOCTH, TOTOBUTH TEKCThl OTUETHOM
JOKYMEHTAIMH U IyOJIUKaIii

Hepeqem, IVIAHUPYEMBIX Pe3yJabTaTOB oﬁyqemm Mo AMCHHUIIJINHE, COOTHECCHHBIX C
HHIANKATOPAMHU JOCTUKCHUH KOMIIeTeHII Ui

Komnerenuus NHaukaTopbl KOMIIETEHIMI Pe3ysbTaThl 00y4eHuUs
ITK-1 MK k1.1 3HaTh: aKTyaJIbHbIE npo0JIeMBbL,
CriocoGeH TBOpUECKH | 3HACT aKTyalbHbIE IPOOJIEMBI, OCHOBHBIE | OCHOBHbIC ~ OTKpBITHS B 00nactu
HCIIOIb30BATh 1 | OTKPBITHA B 001aCTH M3y4EHUs )KUBBIX U3YYCHUS]  JKUBBIX  OPraHU3MOB |
HpI/IMeHHTB OpPraHu3smMoB 1 6I/IO.Hf)I‘I/I‘IeCKI/IX CHCTEM 6PIO.]'IOI‘I:I‘I€CKPIX CHCTEM Ppa3INYHbIX
Pa3JIMYHBIX YPOBHCU OpPraHru3allvii U YPOBHEHU OpraHU3anvun




dbyHIaMEHTATBHBIC CIOCOOCH UCTIOIB30BaTh TEOPETUICCKUC

MIPEACTaBICHUS 3HaHHA U YMCHU B HAY4YHO-

OHOJIOTUH, CMEKHBIX | MCCIEN0BATENLCKOH JeATENLHOCTH

JUCIUILTHH U UK k1.2 YmeTs: HUCTIOIB30BATh

COBpPEMEHHBIE VYMeeT UCnoiab30BaTh (byH,uaMeHTaJILHLIe (byHHaMCHTaHBHHe 3HaHUA nu

METOI0IOTHUECKHe 3HaHUSA U COBPEMEHHBIC COBpPEMCHHEBIC METOOOJIOTUYCCKUEC

TTOXOIBI TS METOI0JIOTUUYECCKUEC noz[xozn)lu,unsl MMOAXOAbL 5 AT HepCHeKTI/IBHBIVX
NEPCHCKTUBHBIX HAIIPABJICHUM HAYYHBIX HaripaBJICHUHW Hay4YHBbIX HCCJIICAOBAHUU,

OHpeHeHeHH’I HCCHe,HOBaHHﬁ, IIOCTPOEHUS IIOCTPOCHHUA I/IHCbOpMaLII/IOHHBIX

TICpCICKTUBHBIX UHPOPMAIIMOHHBIX MOJIETIEH 1 MoJesIell U MPaKTHYECKUX pa3paboToK B

HalpaBJICHUH IPAKTHYECKHX Pa3paboToK B chepe chepe IpodeCCHOHATBHON

Hay4HBIX PO ECCHOHATTEHOM NEATeTLHOCTH. ACATEIBHOCTH.

HCCIIeIOBAHUM B

chepe MOJTYYCHHUS,

U3y4YEHUS Hu

IIPUMECHEHUS

pa3Iu4HbBIX

OPUPOLHBIX,

H3MEHECHHBIX

IIPUPOIHBIX

OMOJOIHYECKUX

00BEKTOB,

HCKYCCTBEHHBIX,

OpraHn3MOB a TakKxKe

OMOMaKpPOMOJIEKYI,

00paboTKy u

MOCIEAYOLINN

aHajaus 0O0JBIIOrO HIK k13 Bnaners: METOOJIOTHYECKUMHU

MaccHBa Bnaneer HaBBIKAMH TBOPYECKOro | MOIXOMaMH Ul Pa3spabOTKU MOJIEINEH,

I/IH(l)OpMaHI/II/I no | HPUMCHCHUA METOJI0JIOTHYECKUX | HOBBIX TEXHOJIOTHUH, MaTepuajioB H

OHOJOTMYCCKUM IMOAXOO0B  IJId p213pa60TKI/I Mogenef/’{’ OHOIOrHYECKUX 00BEKTOB C

0GBEKTaM HOBBIX  TEXHOJIOTUM, MaTepuajoB U | LICJICHAIIPABICHHO U3MEHCHHBIMU
OMOJIOTHYECKUX 00BLEKTOB ¢ | cBOMCTBaMHU, METOBI BLIpa6OTKI/I
[eJICHaIPaBJICHHO U3MEHECHHBIMU | IIPAKTHYCCKUX peKOMeHaanuin A
CBOIICTBaMH, METOJIOB BBIPAOOTKHM | PEIIEHHs  3a4a4  NpodeCcCHOHATLHOM
MPAKTUYECKHUX peKoMeHaaIuni ISl | ACATEJIbHOCTH
peuieHus  3aaad  NpodecCUOHATBHOMN
JIeATEILHOCTU

K- 2 WK nik-2.1 3HaTh: KIJIACCUYECKHE W COBPEMEHHBIE

CnocobeH 3HaeT KIACCUYECKUE U COBPEMEHHBIE | METOJbI OLICHKH 0e30macHoOCTH

IJIAHUPOBATb, METOJIbI MCCJICJOBAHUM, MPU peaiu3aliui | OuomnpenapaTosn

OpraHu30BBIBATH W | HAyYHBIX MIPOEKTOB MIPUMEHSET

KOHTPOJIMPOBAThH WH(GOPMAIMOHHBIE pecypchl W 0a3bl

MpOBEJICHNE JaHHBIX, METOJbl  (opManu3alUK H

HUCCJIEIOBAHUM, pellieHuss  3ajad, aHaiu3a  Hay4YHbIX

BEIOMpaTh METOABl W | PEe3YyJIhTATOB

cpencTBa pemennst | UK k2.2 YMeTh: paboTaTh C HCCIEIOBATEILCKUM,

MIOCTAaBIEHHBIX  3an1ad, | CriocoOeH MpodeccHoHalbHO padoTaTh C | MCHBITATEIbHBIM 0bopynoBaHHEM,

CTPOUTH HCCIIEJ0BATEIbCKUM, UCTIBITATENILHBIM | OOPMIIATE OTYETHOCTh M MPEICTABISAThH

MaTeMaTHUUYECKHUE o0opynoBaHHEM u YCTaHOBKaMHU, | PE3yJIbTAThl UCCIECOBAHUH.

MOJEIIH, OCBaWBATh | BEIYUCIMTEIHHBIMU KOMIIJIGKCAMH,

HOBBIE CIIeIIMAIM3UPOBAHHBIMU naKkeTaMu

MH(OPMAITMOHHBIC U | OporpaMm

nporpamMmHbIe pecypehl, | MK nx-23 Bnagers: cTaTUCTHYCCKUMHM METOJAMHU

MOJIy4YaTh Hay4dHbIC | BrmajeeT CTaTUCTHYECKUMH METOJaMHu | 00pabOTKH AKCIEPUMEHTAIBHBIX

pe3yJIbTaThl c




HCIOJIB30BaHUEM
COBPEMEHHBIX METOJIOB,
o0opymoBaHuUs,
BBIYHCIIUTEIBLHBIX
KOMILIEKCOB B 00J1acTH
CBOCH

npodeccCuoHaIbHON
JESTSILHOCTH,
TOTOBUTh TEKCTHI
OTYETHOM
JIOKYMEHTAIIHH 17§

Ty OJTFKAITHIH.

00paboTKH 9KCTIEPUMEHTAIILHBIX
pe3yJbTaToB; CIIOCOOCH HAaXOOUTh H
OCBaMBaTh HOBBIC TIPOrPAaMMHBIC PECYpPCHI
" NPUMEHSTh NPUKJIATHBIC
KOMIIBIOTEPHBIC HpOrpaMMHbIC
KOMIUICKCBI; IPEJICTaBISITh  PE3yJIbTaThl
UCCIeNOBaHUil W pa3pabOTOK B BHIAC
OTYETOB, JOKJIAZOB, MyONMKAaUUiA B
HayYHBIX U3IAQHUSX.

OLICHKHU
3HAYUMOCTHU

pE3yJaIbTaTOB, HaBBIKaMU
JOCTOBCPHOCTH u
TMOJIYYCHHBIX PC3YJILTATOB.




IV. COOJEP/)KAHUE U CTPYKTYPA JUCHUIIJINHbI

O0BeM TUCHHUILINHBI cocTaBJsdAeT 4 3ayeTHbIe eANHULbI, 144 yaca, 17 yacoB Ha YK3aMeH.

N3 aux PEANN3YETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O O6yLIGHI/I$I 1 JTUCTaHIIMOHHBIX O6p330BaTeJ'II>HBIX texHonoruii 10 yacos

(I)opMa HpOMe)I(yTO'{HOﬁ aTTeCcTallMU . JK3aM€EH.

4.1 Conep:xxanue AUCUMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BHAOB Y4YeOHbIX 3aHATHIl M OTBeJIEHHOI0 HAa HUX
KOJIMYeCTBA aKA/IeMHYECKHUX YaCOB

Ne Paznes nucoumiInHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
=
/H o BKJIIOYAsi CAMOCTOSITENILHYIO Pa0OTy O0yUaloUXcs , | KOHTPOJIsI
= E MPAKTUYECKYIO TOJATOTOBKY M TPYIAOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
& o
o g MPOMEKYTOYHOM
T3, KonrtakTHas paboTa npemnogaBares ¢ =
= e 2 arrecTauuu
=) o0y4armuMucs =
@ i ) (mo cemecTpam)
=) s & =
o = 2 =«
el < = 2 E s
5 Z 2 £ | Jlexuusi | Cemunap/ Koucyapramust | o S
S = = IIpakTHYecKoe, e s
=| o = >
8 Q9 é’ = JabopaTopHoe 6! =
@ = 3aHaTHe/ =
1 2 3 4 5 6 7 8 9 10
1 YcTHBIT onpoc
Paznen 1. Beenenue 7 3 3 - - - p
2 P Ycerubiit onpoc Jloknar ¢
aznen 2. KinerouHsle U TKaHEBBLIE TEXHOJIOTHU %
A < 7 | 40,5 12 12 0,5 16 npeseHTanueit
pacTeHui
3 P Yerubiit onpoc Jokman ¢
asznen 3. KimetouHble U TKaHEBBLIE TEXHOJOTHU 4
A 7 | 40,5 12 12 0,5 16 npeseHTaunueit
JKHUBOTHEIX
4 P Yerublii onpoc Jloknan ¢
aznen 4. Mcnonp3oBaHue KYJIBTYPHl KIIETOK
8 YIRTYP 7| 31 9 12 - 10 | npesentamveii
JUISL XpaHeHus TeHo(oH1a




4.2 Il.1aH BHeayIMTOPHOI CAMOCTOATEIbHOI PadoThl 00YYAOIIMXCS 10 TUCHUIJIMHE

CaMocTosTeNbHas paboTa 00yJYaroIIuXCs Yu4eOHo-
Orenounoe METOTNIEeCKOe
Cemectp| Ha3Banue paszena, TeMbl . Cpokn  |TpymoeMKocT obecrieueHue
Bun camocTrosTenbHON paboOThI CPEICTBO N
BBITIOJTHEHUS b (dac.) CaMOCTOATEIIBHOU
paboTHI
8 N3ydyeHne ydueOHOrO MaTepuasia ¢  HCIOJb30BAaHHEM YeTHbIi onpoc Pazgen 5 a-r
PEKOMEHIYEeMON  JHTepaTyphl  JUIsL  TOATOTOBKH K 1-6 men 16 Aoxmanc
Pasﬂen 2. Kunerounsie u TIPAKTHYECKUM 3aHATHSM. Ipe3eHTanuen
TKAHEBBIE TEXHOJIOTUU
pacTeHui
8 N3ydyeHne ydeOHOrO MaTepualia ¢  HCIOJb30BaHHEM 7-14 wen YcrHsli onpoc -«-
Paznen 3. Kierounsie u pEeKOMEHIyeMOW  JUTepaTypel  Ois  TOATOTOBKH K | 16 Hoxmaz ¢
TKaHEBEIE TEXHOJIOTUH| MPAKTUIECKUM 3aHATHSIM. TIpC3CHTALCH
JKMBOTHBIX
8 Usyuenne  yueOHOro marepuana ¢  HMCIHONB30BAHUEM | 15-18uen 10 YcrHslii onpoc -«-
Paznen 4. icnonb3oBanue . : i
PEKOMEHIYEeMON  JHUTepaTyphl  JUIsL  TOATOTOBKH K OKIaj ¢
KyJIbTYpbl KIJIETOK IJIA npeseHTanuet

XpaHeHus reHodoH1a

MIPAKTHYECKUM 3aHATHSM.
[ToxroroBka pedepara (q0KIaaa, IPE3CHTAIHHN).

OOmwmii 00eM CaMOCTOSATENBHOM PaboTHI 10 TuCHHILIHHEE (Jac) — 42

N3 Hux o00BEM CaMOCTOATEIbHOW paboThI
JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJOTUH (yac) — 10

C HCHOJb30BaHUEM DJIEKTPOHHOIO OOydYeHUs U




4.3 Conepxxanue y4eOHOro MaTepuaJia

Pa3gen 1. Beenenue.

Tema 1. TepmuHonorus 1 oCHOBHbIE OHATUA. McTOpHS.

HcTopust cTaHOBJIEHUSI METOJla KyJIbTUBUPOBAHUS TKAHEH PACTCHUU U KUBOTHBIX. OCHOBHBIC
MOJICTIbHBIC CHCTEMBI KYJIBTYPHI IN Vitr0: KyJIbTypa OpraHoB, TKaHE, KJIIETOK, POTOILIACTOB.

Pasnen 2. KileTouHble U TKaHEBbIE TEXHOJOTUHM PACTEHUI

Tema 2.1. TexHomorws NOJYYCHHS KaJUTyCHBIX KJIETOK. BpiOop skcmuianta. WHmyknus,
CyOKYyJIbTHUBHpPOBAaHUE ¥ TOJJICPKAHUE JKU3HECIIOCOOHOCTHM Kaiuryca. Mopdomorudyeckas U
LUTOTeHETHYECKas XapakTepucTrka kamiyca. lenuddepeHnupoBka U KaqurycoreHes.

Tema 2.2. TexHOnOrus TOJY4YEHHUS KYJIbTYPhl CYCHEH3HMOHHBIX M OJMHOYHBIX KJIETOK.
[lapameTppl  OIIEHKHM pOCTa CYCHEH3MOHHOM  KyJIbTypbl. (OCOOEHHOCTH  KYJbTUBHPOBAHUSA
CYCIIEH3HOHHBIX ¥ OJJMHOYHBIX KJIETOK pacTeHui. [loHATHE 0 KOHAUIIMOHUPYIOIIeM (akTope.

Tema 2.3. TexHos10THS MOJIYy4E€HUS IPOTOIIACTOB U TAINIOUIHBIX KIEeTOK. CriocoObI BBIJIEICHUS
U KyJIbTUBUPOBAaHMS NpPOTOIUIAcTOB. Cpenbl Uisl KYJIbTUBHPOBAHUS IPOTOILIACTOB. PereHeparus
TexHosorHusa MHAYIMPOBAHUS TATIONIOB.

Tema 2.4. TexHONOTHS HMMMOOWIIM3AIWU PACTUTCIBHBIX KJICTOYHBIX KYIbTYp. MeETOsI
uMMOOUIM3auu  KieTok. [IpeumyiectBa UMMOOWUIM30BAHHBIX PACTUTEIBHBIX KJIETOK Mepea
TPaJAULIMOHHBIMU CIOCOO0aMH KyIbTUBHUpOBaHUS: CrocoObl KyIbTHUBHUPOBAHUS WMMOOUITN30BAHHBIX
KJICTOK.

Tema 2.5. TexHomorus comaTudeckor ruOpuam3anuu pacteHuil. CrnocoOsl  oTOopa
coMatudeckux ruOpunoB. ['enernueckoe paznoodpasue GopM pacTeHUN BOHHUKAIOUIUX MPU CIUSHUU
MPOTOILJIACTOB.

Tema 2.6. TexHonmorus MOJy4eHHE PEreHEPAHTOB M3 Kajulyca. MopdoreHes B KylIbType
KJICTOK M TKaHeW. MHAyKIMsS ¥ peanu3anus mporpaMMbl pa3BUTHs IN VIFO OT KJIETKH K PACTCHHIO.
[Tyt MmopdoreHesa B KyabType in Vitro. Poss reHoTrna u GU3HOIOTHYECKUX YCIOBUI B MOJTYYCHHH
pacTeHUN-PErEeHEPAHTOB.

Tema 2.7. TexHOJOTHS KJIOHAJbHOTO MHKPOPAa3MHOXKEHHS. MeToAbl  KIOHAJIbHOTO
MUKPOpPa3MHOXKEHUS  pacTeHud. KynbTUBHpOBaHME  HW30JIMPOBAHHBIX  MepucTeM. MHmykiwus
aJIBEHTUBHBIX TMOYEK U dMOpuonaoB. KioHansHOe MUKpOpa3MHOXKEHUE U ero 3HaueHue. [lomyuenue
0€3BUPYCHOTO MOCaI0YHOI0 MaTepuaa.

Tema 2.8. TexHonorus Mody4eHHs] KyJIbTYpbl W30JHPOBAHHBIX OpPraHOB pacTeHWil. BriOop
skcmuianta.  KynbTypa  reHepaTuBHBIX — CTPYKTyp.  KynbTUBHpOBaHWE  CTPYKTyp  IIBETKa.
KynbpTuBHpOBaHUE H30JUPOBAHHBIX KOPHEW U JINCTOBBIX JIUCKOB.

Tema 2.9. TexHonoruss TMOJIy4YeHUE MYTAHTOB B KYJIbType KIETOK U  TKaHEM.
DKCIepUMEHTANbHBI MyTareHes in  Vvitro. Metoasl cenexiuu in - Vitro.  ComakioHanbHas
M3MEHYUBOCTH KJIETOK U PAaCTEHUM - PETE€HEPAHTOB.

Tema 2.10. TexHonmorust moaydeHus: KyIbTypbl U30JIUPOBAHHBIX KIETOK M TKaHEW pacTeHHid B
MPOMBIIICHHON OuoTexHosoru. IloydeHne TaluIOMA0B M IMOJUIUIOMIOB B KyJIbType INn VItro.
KrnonansHoe pasMHOkeHHE OTAaneHHbIX ruOpuaoB. [lomydyeHue HemonmoBwIx TuOpHmoB. KymbTypa
KJIETOK BBICHIMX PACTEHHH KaK CHOCO0 TOJIYYEHUS PACTHUTENBHOTO CHIPbS JUIsl MEIUIIMHBI,
BEeTEpUHApPUH, Tap(roMepun, MNUIIEBOH MpoMmbinuieHHOCTH. Co3AaHKHe I[TaMMOB-TIPOIYIIEHTOB
IIEHHBIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

Paszgea 3. KiierouHnble 1 TKaHeBbIe TEXHOJOTHH KMBOTHBIX

Tewma 3.1. VcTopus nosiBIIeHUs U pa3BUTHUS KJIIETOUHBIX TEXHOJIOTUMN KUBOTHBIX.

HcTtopuueckue sTanbl KIETOYHOW MHXKEHEPUU IO KYJIbTHUBHUPOBAHUIO >KUBOTHBIX KIIETOK.
Knaccuueckne ombeitel  Xeiidpmmka w  Mypxema 1O BBIACICHHUIO  JIMHUU  JAWIUTOHWIHBIX
kierok uenmoBeka WI-38. «llpemen Xeitbnaukay u «peHomMeH crapeHus» Ha JuHUH WI-
38. Mcnonp3oBaHue KyabTYphl )KUBOTHBIX TKaHel. OCHOBHBIE 3314 KJIETOYHBIX TEXHOJIOTHI.

Tewma 3.2. TexHOonOrNs KyJIbTUBUPOBAHHUS KJIETOK )KUBOTHBIX.



[TutaTenbHble Cpeabl W yCIOBHS KynbTuBHpOBaHUs. [lepBuunble kieTku (PpuOpoOmacTsl,
TUMQOLUTBI) U CTBOJOBBIE  KJIETKHA: MCTOYHHUKHM  TOJy4deHus, 3HaueHue. (OcoOeHHOCTH
KYJIbTUBUPOBAHHUS KIJIETOK XMBOTHBIX. [lepBUUHBIE KyJIbTYypbl KMBOTHBIX KJIEeTOK. [laccuBupoBaHnue.
Tpanchopmaiius B MOCTOSHHYIO KIETOUHYIO JuHMIO. [Ipuumnbl Tpanchopmanuu. Hemporounas
KYJIbTYpa JKUBOTHBIX KJIETOK. CHOCOOBI YBETWUYEHHUS MPOIOJDKUTCIIBHOCTH >KU3HH HEIPOTOYHBIX
KylabTyp. MoHocoliHble KynbTypbl. IIpenMyliecTBa M HEIOCTATKM MOHOCJHOWHBIX KYJBTYD.
Oco0eHHOCTH KYJIBTYpPHI KJIIETOK YeJIOBEKa.

@yHIaMEHTAJIbHBIE U IPUKJIAJHBIEC ACIIEKThI UCIIOJIb30BAHUS KIIETOYHBIX KYJIBTYP.

Tema 3.3. TexHosi0rUs KyJIbTUBUPOBAHUS TKAHEHN )KUBOTHBIX.

OpranHas KyiabTypa. OCOOCHHOCTH OPTraHHOW KYyJbTYpbl. METOIbI OPraHHOW KYJbTYPHI.
'uOpuan3anust )KUBOTHBIX KIIETOK. XUMEpbl. METO b CO3TaHUS XUMED.

@yHIaMEHTAJIbHBIE U IPUKJIAJAHBIE ACIIEKThI UCIIOIb30BAHUS OPTAHHBIX KYJIBTYD.

Tewma 3.4. IIpobreMsl peryIupoBaHus KIIETOUYHBIX TEXHOIOTHH B Poccum.

IOpunnueckne  HOpMBI  HMCHOJIB30BaHUSl  KIETOYHBIX  TeXHOJOruh. Mcmonbs3oBaHue
ayTOJOTUYHBIX U QJJIOTEHHBIX (4Y>KEPOIHBIX) KIJIETOK. DTanbl BHEAPEHHS KIETOYHBIX TEXHOJIOTHMA:
CO3JJaHUE HOBOHM KIIETOYHOW TEXHOJIOTMH, AOKIMHHYECKUE HCCIEAOBAHMS, PETUCTpanusl KIETOYHOU
TEXHOJIOTHH, POBE/ICHNE OTPAHUYCHHBIX KIIMHUYECKUX UCCIICIOBAHUH.

Pa3nesn 4. Ucno/ib30BaHue KyJIbTYPbI KJIETOK JIsI XpaHeHHUsI reHO(oHAA.

Tema 4.1. Meto/ipl 3aMeUIeHHs] POCTA KYJIBTYP B YCIOBHSX iN VItro.

KpuoxoHcepBaiusi pacTUTENbHBIX U JKUBOTHBIX KJIETOUHBIX KYIbTYp. OCHOBHBIE HPUHLUIIBI
KPUOKOHCEpBALlMU, XpaHEHHUs U pasMopaxuBaHus. DakTopsl, BIUAIOLIME HA BBDKMBAHUE KIIETOK,
XpaHALMXCs IPU HU3KUX Temneparypax. KpuonpoTekTopsl.

4.3.1 IlepeyeHb CEeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

Ne | Ne pasgesia u TeMbl HaumenoBanue Tpynoemkocts | OueHounbie | PopMupyembl
n/H CeMUHAPOB, (uac.) cpeacrsa e
INPAKTHICCKHUX U Bcero | U3 Hux KOMIICTCHIIUU
J1a0OpPaTOPHBIX 4acoB | MPaKT (MHAMKATOPBI
pador nYecKa )
A
MOATOT
OBKa
1 2 3 4 5 6 7
1 Paspmen 2. Kirerounble u | 2.1. TexHomorus TIK-1:
TKaHEBBIC TEXHOJIOTUH | MOJYYCHHUS KAJLTyCHBIX 12
pacteHuit KJIETOK. 12 Zﬁlg KL
2.2. Texnonorus K 1.2
TOJTy9IEHUS KYJIBTYPHI HJIK nx 1.3
CYCIICH3UOHHBIX U I1K-2:
OJIMHOYHBIX KJIETOK. YerHblif onpoc UK nx21
2.3. TexHomorus Jloknaz ¢ HITK 11k 2.2
MOJIY4eHHs! POTOIIACTOB npeseHTanuei UK 1152
Y TaryIoNIHBIX KJIETOK. K2,
2.4. TexHonorus
AMMOOHITU3AITUN
PacTHTENIFHBIX KIETOYHBIX
KYJBTYD.
2.5. TexHonorus
COMaTHYECKOI
rHOpHIM3AIMH PACTCHUIL.
2.6. Texnonorus
MOJIyYeHHUE PEreHEPaHTOB
U3 Kajutyca.




2.7. Texunonorus
KJIOHQJIbHOT'O
MHUKPOPa3MHOKCHHS.
2.8. Texnonorus
MOJTYICHUS KyIBTYPbI
M30JIUPOBAHHBIX OPTaHOB
pacTeHHI.

2.9. Texnomorus
MOJyYCHHUE MYTAHTOB B
KYJIBTYpe KICTOK U
TKaHEH.
2.10.TexHoiorus
MOJYYCHUS KYJIbTYPhI
M30JINPOBAHHBIX KJIETOK H
TKaHEeW pacTeHull B

IIPOMBIILITIEHHON
OMOTEXHOIOTHHL.

2 Paspen 3. Knerounsle u | 3.1. Hcropus nossiaeHus T1K-1:
TKaHEBbIE TEXHONIOTHH | M PA3sBUTHA  KICTOYHBIX 12 12 WK 1 1.1
AKHUBOTHBIX TEXHOJIOTHH )KHBOTHBIX. =

39T YerHbli onpoc HJIK 1k 1.2
.2.TexHomnorus Jloknaz ¢

KYJIbTUBUPOBAHUSA KJICTOK npeseHTauueil MK nx 1.3

JKUBOTHBIX. [1K-2:

3.3.TexHomnorus HIIK k21

KyJIbTUBUPOBAHUSA TKaHEH HITK 11k 2.2

JKUBOTHBIX.

3.4.TIpoGremMsI MK nkc2.

perynupoBaHus

KJIETOYHBIX TEXHOJIOTHH B

Poccun.

3 Pazgen 4. Ucnonb3oBanue | 4.1.MeToabl 3aMeIjICHHUS TIK-1:
KyJIbTYphl ~ KJIETOK [UIS | pOCTa KyJBTYpP B YCIOBHUSX .

X i v 12 12 YcTHbI onpoc WK ke 1.1
paHEeHHs TeHO(OHIA. in vitro. UK
Jloknaz ¢ JIK ik 1.2
npe3eHTanuei V74 ﬂ 'K K 1.3
[K-2:
HJIK k21
HJIK k22
HJIK nk 2.
4.3.2. Hepeqeﬂb TEM (BOHPOCOB), BbIHOCMMBIX Ha CaMOCTOATEJIbHOC M3YUYCHHUE
CTYJe€HTAMM B PaMKaxX caMocTosTe/bHo# padotsl (CPC)
Ne ni/m Tema 3ananue ®opmupyemast HUIAK
KOMIIeTeH U
1. [Honyuenue xamrycHblX KieTok | U3yduuTtsb TEOPETUYECKUI [K-1 IK-1:
pacTeHui Marepuag U IMOATOTOBUTCS K HIIK nk 1.1
YCTHOMY  OTIPOCY,  HOKJAIy HJIK ik 1.2
(mpe3enranyn). HJIK ik 1.3
[K-2 [K-2:
HJIK nk 2.1
HJIK k22
HJIK i 2.
2. KynbpTypsl cycneH3umoHHbIX u | M3yuuts TEOPETUYECKUI [K-1 IK-1:
OJUHOYHBIX KJIETOK Marepuaig M IOATOTOBHUTCS K UK nx 1.1
YCTHOMY OIIPOCY. HJIK ik 1.2
HIIK nx 13
MK-2 I1K-2:




HIIK nix 2.1
HK ik 2.2
HIK k2.

[lonyyenue mnpoTOMmIacTOB U
TaIIONJHBIX KJICTOK.

W3yuuts TEOPETUYECKUI
MaTepHal W TOATOTOBUTCS K
YCTHOMY OHIpOCYy.

IK-1

IK-2

MK-1:
HIK ik 1.1
HIK 5k 1.2
HIK 1k 1.3

[K-2:
MK 11k 2.1
UK 5k 2.2
HIK nx 2.

Croco0Obl MMMOOUIN3a N
PacTUTEBHBIX KJIETOYHBIX

KYJIBTYP.

N3yuuts TEOPETUYECCKUI
Marepual U IOATOTOBUTCS K
YCTHOMY OIIPOCY.

[K-1

IK-2

TK-1:
UK k1.1
UK 5k 1.2
UK k13

[K-2:
HIK ik 2.1
HIK ik 2.2
HIK k2.

ComaTndeckasi THOPHIM3ALU
pacTeHui

W3yuuts TEOPETUYECKUI
MaTepHall W TOATOTOBHUTCS K
YCTHOMY OIIpOCYy.

[K-1

[K-2

IK-1:
K ik 1.1
HIK 5k 1.2
UK 1k 13

IK-2:
UK k2.1
HIK 5k 2.2
HIK nx 2.

MeTtopl KJIOHAJIbHOTO
MUKpPOPa3MHOKEHHUS.

N3yuuts TEOPETUYECKUI
MaTepual W HOATOTOBUTCA K
YCTHOMY OIPOCY.

[IK-1

[K-2

IK-1:
HJK ik 1.1
HIK 5k 1.2
HIK 1k 1.3

[K-2:
HIK ik 2.1
HIK 1k 2.2
HIK nx 2.

Meronbl Nony4eHUs KyJIbTYp
N30JIMPOBAHHBIX OpraHoB
pacreHuit

N3yuuts TEOPETUYECKUI
MaTepual U MOATOTOBUTCS K
YCTHOMY OIIPOCY.

[IK-1

[K-2

IK-1:
UK nx 1.1
UK 5k 1.2
UK 5k 1.3

TK-2:
UK k2.1
HIK ik 2.2
HIK k2.

[Momyuenne MYTaHTOB B
KyJIbTyp€E KIETOK U TKaHEH.

W3yuuts TEOPETUYECKUI
MaTepHall W TOATOTOBUTCS K
YCTHOMY OIIpOCY.

[K-1

[K-2

MK-1:
K ik 1.1
K ik 1.2
HJIK ik 1.3

TK-2:
UK k2.1
UK 5k 2.2
HIK nx 2.

Hcnonb3oBanue KYJIbTYpbI
M30JIUPOBAHHBIX  KJIETOK |
TKaHeH pacTeHun B
MPOMBIIITIEHHON
OMOTEXHOJIOTHH.

N3yuuts TEOPETUYECKUI
Marepual U IMOATOTOBUTCSA K
YCTHOMY OIIPOCY.

IK-1

[K-2

IK-1:
HIK nx 1.1
HIK nx 1.2
UK k13

[K-2:
K k2.1
UK ik 2.2
UK nx 2.

10

Merost KYJIbTHBUPOBAHUS
KJIETOK )KHBOTHBIX.
[Tpobemsl peryIupOBaHUS

N3yunts TEOPETHUYECKUI
MaTepual U HOATOTOBUTCA K
YCTHOMY OHpOCY.

[K-1

IK-1:
HIK 1.1
K k1.2




KJIETOYHBIX  TEXHOJOTMH B UK k13
Poccun. IIK-2 I1K-2:

HJIK 11k 2.1
HIK ik 2.2
K nk».

11 Otanbl BHEApPEHHWS KICTOYHBIX | M3ydnTh TEOPETHUYECCKHHA IK-1 IK-1:

TEXHOJIOTHH. Marepuag U TMOATOTOBUTCA K UK k1.1
YCTHOMY OIPOCY. HIIK ik 1.2
MK k13
[K-2 [K-2:

MK nxc2.1
HJIK nikc 2.2
MK nk2.

12 PerynupoBanue KJIETOYHBIX | M3y4uTts TEOpPETHUYECKHH [K-1 IK-1:

TexHosuoruu B Poccuu MaTepHual U MOATOTOBHUTCSA K HIK k1.1
YCTHOMY OIPOCY. HIIK ik 1.2
HIIK ik 1.3
IK-2 IK-2:

HIIK 11k 2.1
HJIK 11 2.2
HJIK qik 2,

13 Kpnokonceppanus N3yuuts TEOPETUYECKUI [IK-1 IK-1:

pacTUTENBHBIX M JKUBOTHBIX | MaTepual M MOATOTOBUTCS K HIK k1.1
KIIETOYHBIX KYJIbTYP. YCTHOMY OIIPOCY. UK k1.2
MK ik 1.3
IK-2 IK-2:

MK 1k 2.1
HJIK nx 2.2
HJIK qik 2,

4.4. MeronnuyecKkue yKa3aHus 110 OPraHU3alUU CAMOCTOSITEIbHOI Pa0doThI CTYIEHTOB

CamocTtosTenbHas paboTa CTYIEHTOB SIBISIETCS COCTaBHOW YACThIO Y4eOHOro mpoiiecca H
MPECIIeNYET CIEAYIONINE 1ETH:

* COBEpIICHCTBOBAHHWE HAaBBIKOB C€amM000pa3oBaTeIbHOW pabOThl Kak OCHOBHOTO IIYTH
TIOBBIIICHUS YPOBHS 00pa30BaHUS;

* yriyOJieHue U paclIMpeHue 3HaHU 10 MpeMeTy.

Jlns opraHuzallid  CamMOCTOSITENbHOM paboTel Mo aucuuiuinHe «KietoyHas W TKaHeBas
WHXXEHEPUS» UCTIONB3YIOTCS cienytome (opMbl CAMOCTOSTENIHHOM Y4eOHON pabOTHI:

* U3ydYeHHEe MaTepuana, U3N0KEHHOTO B JIEKIIHSIX;

* U3YYCHHE U aHAIIN3 PEKOMEHIOBAHHOW JTUTEPATYPHI;

*  CaMOCTOSITENbHBIN MOUCK, U3YYCHHE U aHAJHU3 JIMTEPATYPHI M0 AUCIUIUIMHE, HE YKa3aHHBIH
B CIIUCKE PEKOMEHOBAHHOW JINTEPATYpBHI;

* CaMOCTOSITeNIbHOE H3yueHHe Yy4eOHOro maTepuana, MpeayCMOTpPeHHOro paboueit
MPOrpPaMMO, HO HE U3JIOKEHHOTO B JICKIIHX.

[ToaroToBKa K MPaKTUYECKOMY 3aHSATUIO COCTOUT B TEOPETHUECKOM MOJTOTOBKE M BHITIOJHEHUN
MPAKTUYECKHX 3aJJaHui (YTeHHE IEPUOIMYECKOM INTEPaTyphl, OTBETHI HA BOMPOCHI U T.1.):

* TOATOTOBKA K OIMPOCY;

* TMOATrOTOBKA YCTHBIX JOKJIA/IOB;

* MOJArOTOBKA MPE3EHTAIIUMN.

Pexomenoayuu no noocomoexe ycmnoeo 0oxknaoa
3ammura pedepara mpomsBoguTCs B (popme mokmana (yCTHOTO BBICTYIICHHS) CTYICHTAa Ha

MMPAKTUYCCKOM 3aHATHU IICPCH ay,Z[I/ITopHeﬁ, BKJ'IIOLIaIOH_ICI\/'I B ce0s CTYACHTOB U IIpCriogaBaTeIsd
JUCHUITIINHBI. I[OKJ'Ia}I JAOJIDKEH COIMPOBOXKAATHCA HAIJIAAHBIM MPCACTABJICHUEM KPATKOI'0 COACPKAHUA




pe(bepaTa B BUAC MPC3CHTALIUH, BBIIIOJIHEHHON C HCIIOJb30BaHUEM KOMIIBIOTCPHBIX IIPOrpaMM.
Pexomenayercs ajis TMOATOTOBKHM TPE3CHTAIIMHM HMCIIOJIB30BaTh mporpammy MicrosoftPowerPoint.
321[[3.‘{61;’1 JOKJIaZla B BUAC YCTHOI'O BBICTYIUICHUSA SABJIACTCA IMOJYUCHUA NCPBUYHBIX HABBIKOB HAYYHO-
UCCIIEIOBATEILCKOW pabOThl, YMEHHI KPAaTKO M HATJISAHO NPEACTaBISITh PE3yIbTaThl HCCIICTOBAHUS,
(bopMHpOBaHUE HABBIKOB U YMEHUI BECHHS HAyYHOU JUCKYCCUU.

Pexomenoayuu no noozomosxe npezeHmayuu.

[lpeseHTamu - crmocod MpeacTaBIeHUs WHPOPMALMK, COYETAoNMii B cebe TEeKCT,
THIEPTEKCTOBBIC CCHUIKH, KOMIBIOTEPHYIO aHUMAIUIo, rpaduKu, BUACO, MY3BIKY U 3BYKOBOH psij,
KOTOpBIE OpPraHU30BaHbl B €IUHYIO cpeny. IIpe3eHTarusi UMEeT CHOKET, CUEHApUil M CTPYKTYpY,
OpPraHM30BaHHYIO Il yAo0OHOro Bocmpusituss wuHpopMmamuu. OTIUIUTETFHOW OCOOCHHOCTHIO
MIPE3CHTAIMH SIBJIIETCSI €€ MHTEPAaKTUBHOCTh, TO €CTh CO3JaBacMasi JIJIsl TI0JIh30BaTENsI BO3MOXKHOCTh
B3aMMOJICHCTBUS Yepe3 DIIEMEHTHI yIIPaBICHHS.

[Ipesentanu oObIyHO AenaroT B PowerPoint, B Impress, mu6o B Acrobat. Ilpesenrarus
COCTOWT HU3:

1. TurynpHOro smcta (1 cnaiig JODKEH coIepkaTh Ha3BaHWE IPE3CHTAlMM, €€ aBTopa,
KOHTaKTHYIO HH(POPMAIIHIO aBTOPA).

2. Conepsxanust (2 ciaidJ] COACPKUT TUIAH MPE3CHTAIMH, BKIIFOYAIOIINNA OCHOBHBIC BOIPOCHI
TEMBI, PACKPBIBAEMO Ha CJICTYIOIINX ClIaiiax).

3. OcHoBHOrO Marepuana (TeKkcToBas MH(OpMaLUs, IUarpaMMbl, pUCYHKH, ¢oTorpaduu (3 u
T.Jl. CJIANIBI).

4. O6001IeHNs 1 BBIBOIOB (ClIaii/] ¢ KpaTKHM 000OIIEHHEM, BEIBOIAMH).

5. Cnucka MCHOJB30BAaHHOW JIUTEPATyphl (CIai]] CO CIUCKOM HCIIOJIb30BAHHOW JHUTEPATYpPhI
opopmiennbiM 1o HJI, BKiIOUarOmMM HE MEHEEe S5 HMCTOYHHMKOB, W3 KOTOPBIX HE MEHEe Tpex
HMCTOYHUKOB-CTAThH 32 MOCJIEIHNUE 3 TOA).

Kpumepuu oyenxu ycmuozo ooknraoa

OneHka YCTHOrO JOKJIaJa OCYHIECTBISIETCS B COOTBETCTBHE CO CIEAYIOIIMMHU KPUTEPHUIMHU:
YETKOCTh H3JIOKEHHUS OCHOBHBIX OJJIEMEHTOB pedepaTa; NOHHMaHHE H3ydyaeMoM MpoOsieMbl U
METOJIOJIOTUM HAy4YHOTO HCCJEOBaHUS; YMEHHE BBISIBISATH CUJIbHBIE CTOPOHBI M HEAOCTaTKU
U3JIO)KEHHBIX B CTaTbe TEOPUH M HCIIOIb30BAaHHBIX METOAOJOIMYECKUX TOAXOAOB; BIIAJICHHUE
npodeccnoHanbHON TEPMUHOJIOTHEN; YMEHUE OTBEYaTh Ha BOIPOCHI ayIUTOPUH.

* Ouenka «omauynoy. B 1okmane TONHOCTBIO pPACKpBITa TeMa, INPOAHATU3HPOBAHO
COBPEMEHHOE COCTOSIHHE BOIPOCA; CTYJIEHT CBOOOJHO BIa/€eT MaTE€pHUaloM, M3J1araeT e€ro JOrudHo,
MOCJIeIOBATENBHO, JAKOHUYHO, XOPOIIIUM HAYYHBIM SI36IKOM. JIOKIIa/1 COPOBOXKIIAETCS MTPE3CHTAIUEH,
KOTOpasi COCTaBjJeHa C COOJIIOJIeHMeM OOUMX TpeOoBaHMM O(OpMIIEHHUs, COAEPKUT CCBUIKM Ha
npuBeqeHHbIe (OTO, pUCYHKH, cxeMbl U T.A. [Ipr 00CyXKIeHUN CTYACHT JAEMOHCTPHUPYET MOHUMaHNE
M3y4yaeMoM MNpoOJeMbl W METOJOJOTMH HAy4yHOT'O HCCIIEAOBAaHUS, BIaJeHHE MNpodecCHOHATBLHON
TEPMUHOJIOTHEH U YMEHHE TPAMOTHO OTBEYATh HAa BOTIPOCHI ayIUTOPHH.

* Omuenka «xopomoy». Tema packpsiTa, MIPUBEAECHO J1OCTATOYHOE KOJIMYECTBO MaTepuania, HO
IIPU 3TOM MaTepHall B HEJIOCTATOYHOW CTENEHH NMPOAHAIM3UPOBAH aBTOPOM. VIMEIOTCS HEIO4YeThl B
oopMieHHH TIpe3eHTAUUU WIM TPE3eHTAlMsd He B TIOJHOM CTENEeHH COOTBETCTBYET OOIUM
TpeOoBanusM. OTBETHI  CTYACHTA HAa BOMNPOCHI HE  SBISIOTCS ~ WCUEPIBIBAIOIIAMHU |
apryMEHTHPOBAHHBIMHU.

* OmeHKa «yIOBICTBOPUTENHHO». Tema packpblTa HE IOJHOCTBIO, MaTephal He
NPOaHAIU3UPOBAH, CTYJCHT IOKa3blBae€T IOBEPXHOCTHbIE 3HaHMA. IIpe3eHTamust YacTUYHO
COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBaHMsM. [Ipm oOCyXkmeHWM [OKIaga CTYIeHT JaeT
HENpPaBUJIbHbIE WM UCUEPIIBIBAIOIINE OTBETHI.

* OrmeHka «HEYIOBICTBOPHUTENBHO». Tema He packpbiTa, NPUBEACH CKYIHBIH 00BeM
MaTepHuana; Mpe3eHTalMs OTCYTCTBYeT MM HE COOTBETCTBYyeT TpeOoBaHusM. [Ipu obcyxneHun



AOKJIaga CTYACHT HC JaCT OTBCTHI UJIM OHHU HC COOTBCTCTBYIOT BOIIPOCAM.

4.5 IlpuMepHasi TeMAaTHKA KyPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboTbl He IPEyCMOTPEHBI YUEOHBIM IIJIAHOM.

V. YYUEBHO-METOJUYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHDBI

a) mepeYeHb JUTEPATYPHI

1. buorexnonorus [Tekct]: B 2 u.: yue6. u npaktuky™m / pen.: H. B. 3arockuna, JI. B. Hazapenko.
- 2-e u3n., ucnp. u foi. - M.: FOpaiit, 2018 (25 3x3.)

2. Eroposa T.A. OcHoBsl OnoTexHosoruu [ Tekcer]: yue6. mocobue s crya. By3os / T. A.
Eropoga, C. M. Knynosa, E. A. XKusyxuna. - 3-e usn., crep. - M.: Akagemus, 2006. - 208 ¢ -
ISBN 5-7695-2808-7 (28 2x3.)

3. Tlecuos, I'. B. buorexnonorus: yaueoHo-meroandeckoe nocodue / I'. B. Ilecrios, H. H. XKyxos.
— Tyna: TTIIY, 2021. — 68 c. — ISBN 978-5-6045162-5-6. — TekcT: anekTpoHHbIii // Jlans:
asleKTpoHHO-O0nOmoreunas cucrema. — URL: https://e.lanbook.com/book/213473— Pexxum
noctyna: Juist aBropus. [lonb3oBareneit

4. Axumosa, C. A. buorexnounorus: yaeoHoe nocodue / C. A. AkumoBa, I'. M. @upcos. — 2-¢
n3a. — Bonrorpan: Bonrorpaackuii 'AY, 2018. — 144 ¢. — TekcT: aiekTpoHHbIH // JlaHb:
aJIeKTpOHHO-O0nOmoreynas cucrema. — URL: https://e.lanbook.com/book/112369 — Pesxum
JOCTYyMA: JUIsl aBTOPHU3. TOJIb30BaTeIICH

5. Kpurep, O. B. Opranuszamnusi OMOTEeXHOJIOTUYECKUX MPOU3BOJCTB: yuyebHoe mocodue / O. B.

Kpurep, C. A. MBanoBa. — Kemepoo: KemI'Y, 2018. — 99 c¢. — ISBN 979-5-89289-176-8. —

Texcr:  snektponHsiii /  JlaHb:  2JeKTpOHHO-OMOMMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/107701— Pexum noctyna: uis aBTOPHU3. MOJIb30BATEICH

0) nepuogUYecKHe U3TAHUS
B) CIIUCOK aBTOPCKHX METOAHYECKHX Pa3padoToK

r) 0a3bI JAaHHBIX, HHPOPMAIHOHHO-CNIPABOYHbIE H MTOMCKOBbIE CHCTEMBbI

1. https://www.ncbi.nlm.nih.gov — Be6-caiit HanmonanbHOro 1meHTpa OGHOTEXHOJIOTHUECKON
unpopmanuu CIIA (NCBI), koropslii npenocrapisieT OecIIaTHBIA AOCTYN K pa3MYHbBIM 0Oa3zam
JaHHBIX, BKJIIOYas Oa3bl JAHHBIX, COJEP)KALIUE pa3IMYHbIE THUIbBl T€HETHUYECKUX JaHHBIX, O0a3bl
JAHHBIX aHHOTAIMKA MyOnuKauuid OMOMEIUIIMHCKOM U OO0IIeOMOTIOrHYecKOl HampaBIeHHOCTH;
COJIEPKUT MOIYJIIPHbIE TPUIIOKEHUS U THCTPYMEHThHI OMOMH(YOPMAIIIOHHOTO aHAIN3a.

2. https://lwww.ncbi.nlm.nih.gov/genbank/ —reHeTnueckas 0Oa3za maHHBIX  GenBank
HanumonaneHoro nenrpa OuorexHonorumueckoi uHpopmannu CHIA (NCBI), xotopas conmepxur
OOIIEOCTYTHYI0O AaHHOTHUPOBAaHHYI KOJUIEKLIMIO BCEX HYKICOTHAHBIX IOCIENOBaTEIbHOCTEH
3aKOJIMPOBAHHBIX B HUX MOCIIEA0BATEIbHOCTEN OEIKOB.

3. http://lwww.boldsystems.org - o6Omaunas maardpopma Ui XpaHEHHS W aHAIH3a
reHernyeckux JgaHHpix 1o JHK-mrpuxkogupoBanusi, paspaboranHas LleHTpoM reHOMUKH
o6uopaznoobpazuss (Kanaga). CocToMT M3 YeTBIpeX OCHOBHBIX MOJYJeH: IMopTaja JaHHBIX,
oOpazoBarenbHOrO MIOpTana, peecrpa BIN (npentuduxanmonnsie Homepa JJHK-mrpuxkomupoanus)
Y MHCTPYMEHTapus JJis cOopa U aHalIM3a JIaHHBIX.

4. http://lwww.ebi.ac.uk — BeG-caiit EBpomneiickoro mHcTuTyTa OnomHdopmaruku (EMBL-
EBI), kotopblii mnpenocTtaBiseT O€CIUIATHBIA JOCTYN K TMONYJSPHBIM TNPHIOKEHUSAM IS
O61OMH(OPMALIMOHHOTO aHAIN3a HYKJICOTUIHBIX U OEIKOBBIX MOCIEI0BAaTEIbHOCTEH, MONCKA TaHHBIX
C MOLIHBIMU BO3MOKHOCTSIMH IIEPEKPECTHBIX CCHUIOK.



5. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB HykieotunoB (ENA), apxuBHas
reHeTudeckas 0Oa3za maHHbIX EBpomeiickoro mHctutyta OmomHdopmatuku (EMBL-EBI), kotopas
COJIEPKUT MCUYEPIBIBAIONILYI0 HH()OPMAIIHIO O MOCIICA0BATEIBHOCTH HYKJICOTHIOB B MHUPE, BKIFOUAsI
JIaHHBIE O HEOOPaOOTaHHBIX IMOCIEIOBATEIBLHOCTIX, UH(OpMAIHIO 0 cOOpKax M (QYHKIIMOHATbHBIC
AHHOTAIIUH.

6. http://ensemblgenomes.org — Ensembl, coBMecTHBIIi HayudHBIi HPOEKT EBporeickoro
uHcTHTyTa OnMomH(popmaTrku u Mucturyra CeHrepa, KOTOPBIH MPEIOCTABISCT WHTETPUPOBAHHBIN
JOCTYII K 0a3aM JTaHHBIX, KACAFOIUXCS CTPOCHHUS TCHOMOB Pa3InYHbIX OPraHU3MOB.

7.  http://www.ddbj.nig.ac.jp/ — Snonckas 6a3a manubsix JJHK DDBJ, kotopas coumepxur
UHPOPMAIIMIO O HYKJICOTHIHBIX IOCICIOBATEIBHOCTAX, OTHOCSIIUXCS K Pa3IM4YHbBIM TIeHaM |
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3pranas TekcToBas 6a3a manHsix PubMed,
coziepIKaIasi MUTAThI, aHHOTAI[MM M CCHUIKM HAa TOJIHBIC TEKCTBHI MyOJHMKAlMii OMOMETHIIMHCKOU U
00111e0MOIOTNIECKON HAIPpaBIeHHOCTH HalMoHATBbHOTO IEHTpa OMOTEXHOIOTHYECKONW HH(MOPMAIIUH
CUIA (NCBI).

9. https://www.sciencedirect.com — 06a3a JaHHBIX AaHIJIOS3BIYHOW HAyYHOW IEPHOIMKH
ScienceDirect m3marensctBa Elsevier, mpemocraBnser OecCIUIaTHBIM JOCTYl K AHHOTAIMSAM BCEX
nyOJMKAIni, cofepikaimuxcs B 6ase, U k 6osee 1,2 MITH. TIOJIHBIX TEKCTOB CTAaTEH.

10. http://elibrary.ru/defaultx.asp - HayuHas dJeKTpOHHas OHONIMOTEKA, KPYHTHCHIIHI
poccuiicKuit MH(DOPMAITMOHHBIN MOpTal B 00JACTH HAYKH, TEXHOJOTMH, MEIUIIMHBI U 0Opa3oBaHus,
coJieprKaruii peeparhl U MOJHBIC TEKCTHI HAYYHBIX CTATEH M IMyOIUKaIn.

11. https://cyberleninka.ru ~ —  poccuiickas ~ HaydHas ~ DJIEKTpOHHas  OHONIMOTEKA
«KubepJlennnka».
12. https://www.researchgate.net — OecruiaTHas conMaibHas ceTh ResearchGate s

COTPYJHHYECTBA YYEHBIX BCEX HAYYHBIX JWCIMIUIMH, BKJIIOYACT TAKHE CCTEBBbIC MPUIOKCHHS, KaK
CEMaHTHYCCKUH MOKMCK, COBMECTHOE HCIIOJIb30BaHUE (hailioB, OOMEH MyOJUKAIMSIMH, TEMAaTHUECKUE
(bOpyMBI, METOIOJIOTHYECKHE IUCKYCCHH U TaK JaJiee.

13. http://molbiol.ru - HeiliTpanbHas PYCCKOSA3bIUHAS  TEPPUTOPHS IS TEX, KTO
poeCCHOHATILHO CBSI3aH ¢ OMOJIOTHUEH MITH MOJICKYJISIPHON OHMOJIOTHEH.

14, Hayunas Dnextponnas bubnnoreka http://www.e-library.ru

15. Undopmannonnas cucrema «EnuHOE OKHO A0OCTyna K 0Opa3oBaTelIbHBIM pecypcam»
(http://window.edu.ru)

16. DBC «IOPAUWT». Anpec noctymna: https://www.biblio-online.ru/

17. Db Wsparenbckoro 1eHTpa «Akagemusi». Agnpec pgoctyma: http://www.academia-
moscow.ru

18. http://www.fptl.ru/biblioteka/biotehnologiya.html

19. http://www.medbook.net.ru/010512.shtml

20. Coro3 oOpa3oBaTesbHBIX caliTOB - EcTecTBeHHBIE HAYKU

21. http://tusearch.blogspot.com - [Touck 37IeKTPOHHBIX KHUT, yOaHKanui, 3akoHoB, [OCTor
Ha caliTaX HAYYHBIX JJICKTPOHHBIX OMOJIMOTEK.

22. GoogleScholar —TTouckoBast cucTeMa 1o Hay4IHO# JTUTEpaType.

23. ScienceResearchPortal -  Hayunas  moumckoBash ~ CHCTEMa,  OCYIIECTBIISIOIIASL
MOJTHOTEKCTOBBIN MOKMCK B JKypHAJIaX MHOTHX KPYITHBIX HAy4YHBIX W3JATENLCTB, Takux Kak Elsevier,
Highwire, IEEE, Nature, Taylor&Francis u Ip.

NimeTcTaThbuuI0KyMEHTBIBOTKPBIThIXHAYYHBIX0a3ax naHHbIx:  Directory of Open Access Journals,
Library of Congress Online Catalog, Science.gov u Scientific News.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI
6.1YueOHo0-1200paTopHOe 000pyI0BaHUE
e Ayaurtopusi Ui TPOBEICHHS 3aHITHHA JIEKIIMOHHOTO THUMA. AyAUTOpUs OOOpyIOBaHA!
CrienuaIn3upoBaHHol (yueOHoi) mMebenbio Ha 12 mocaJoyHBIX MECT; 000pyJOoBaHA TEXHUYECKUMHU
cpenctBamu ooyuenus: [Ipoexktop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHasi MenoBas,



marnuTHas, Jlaboparopust opran xumun - Illkagp BeiTsDKHON AD-221"- 2 mT., Xumuueckuil mkag
(cremnax) -1 mr., JlaGopaTOpHBIN CTOJ C BBIKATHBIMH TyMOaMu — 5 IT., XOJOAWIBHUK «MUHCK) -
2mT., AnmapaT A7 BEPTHKAIBHOTO 3JekTpodope3a — 1 mT., Bakyymusiii ucnapurens PBO-64 — 1
mT., Bonmemerp BY-15 — 1 wr., esunrerpatop YI-20 — 1 mt., U3mMepuTeb HOHHBIX COMPOTUBIICHUI
(mmmenanca) - 1 mr., Mcrounwk mmranus s dnekrpodopesa "Dnpd" — 1 mr., Ocummiorpad
yHUBEpCcaIbHbIN NBYyXsrydeBoit C-55 — 1 mit., Tepmocrar TC-80 — 1 mit., llentpudyra MIIB-310 — 1
IIT. CIYXAIUMH Ui TpEeACTaBICHUsl yueOHOH MH(OpManuu OOJBIION ayAUTOPUHU IO JUCIHILIMHE
«Kierounass M TKaHeBas WHXEHEpPUS». Y4eOHO-HATTSATHBIMU TOCOOUSIMH, OOECIeUrBAIOIIUMU
TEMaTUYeCKHe WUTIOCTPALUH 10 auciuiinHe «Kierounas 1 TkaHeBasi MH)KEHEpUs»:  MPE3CHTAINH B
KOJIMYECTBE S5 IT.

. AynuTopust JUIS IPOBEICHUS 3aHATUH MPAKTUYECKOT0 TUIA. AyAUTOpHUsl 000py0BaHa!
CHeIaaIn3upoBaHHON (yueOHOM) MeOenbio Ha 12 mocaloyHbIX MeCT; 000pyJoBaHA TEXHUYECKUMH
cpenctBamu obyuenus: [Ipoexkrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
MarauTHas, Jlabopatopus opran xumuu - Illlkad BeITsDKHON AD-221"- 2 mr., XuMuueckuii mkad
(cremmax) -1 mT., JlaGopaTOpHBII CTOJI C BHIKATHBIMUA TyMOaMHu — 5 mT., XOMOIMIBHUK «MHUHCK» -
2mr., Anmapar ajis BepTHKaiIbHOro AekTpodopesa — 1 mt., Bakyymusiii ucnapurens PBO-64 — 1
mrt., Bomemerp BY-15 — 1 mir., lesunrterparop Y/-20 — 1 mwt., U3MepuTens HOHHBIX COMPOTUBICHUI
(umnenanca) - 1 wmr., Mcrounuk mnutanus g anekrpodopesa "Onbpd" — 1 mr., Ocuumnorpad
yHHUBepcalbHbIN NBYxiy4deBoit C-55 — 1 mr., Tepmocrat TC-80 — 1 m., Llentpudyra K-24 — 1 mr.,
Hentpudyra MIIB-310 — 1 mwr., Becsl ananutnueckue HR-200 — 1 mwmit., Becsl nabopatopasie OHAUS

— 2 wr., pedppakromerp HWNPD 454b2M - 1 wrt., pedpaktomerp VYPII - 1 mr,
doroanexrpokanopumerp KF 77 — lmr., nenrpudyra nadoparopnas OIIK-8 — 1 mrT., uentpudyra
nabop-s1, MeauuuH-s1, HacrtonmpHas [[JIH 16 ¢ wmwmkpompouec-Hoit cuctemoit ympan — 1 .,

cnektpodotomerp CD-2000, hpepmentep Minifors Speco Oakrepuanbubiit — 1mt., Tepmoctat WB4MS
BOIHBIA /¢ mepememmBanueM/ - 1 mr., Ttepmocrar TC-1/80 CIIY — 1 mr., ciayxammmu s
npeJcTaBiIeHus yueOHoH nHpopManuu 60JbLION ayAuTOpUH o qucuuiuinHe «KietoyHas u TkaHeBas
WH)KCHEPUSY.

* KomnbroTepsiii knacc (yueOHas ayauTopus) [Uld TPYHIOBBIX M HMHIUMBUAYaJIbHBIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUYHOW aTTeCTAllMU, OPTaHU3AIUN CAMOCTOSITEIILHON
paboTel. Aynutopus oOOpyaoBaHa: CHelHaTu3UpoBaHHON (ydueOHOI) mebenpto Ha 20 MOCagOYHBIX
MECT, JOCKOW MeJOBOI; 00OpynoBaHa TEXHUYECKUMHU cCpeacTBaMu oO0yudeHus:: CucCTeMHBIH OJ0K
PentiumG850, Monutop BenQ G252HDA-1 mt.; Cucremnusiii 6mokAthlon 2 X2 250, Monurop
BenQ G252HDA — 8 mit.; Cuctemusiii 6510k PentiumD 3.0GHz, MouuTop Samsung 740N — 3 mmr.;
Mouno6nok IRU T2105P — 2 mt.; Cuctemnsiit 61ok Pentium G3250, Monutop BenQG955 — 1 mit.;
Cucremusiii 010k Pentium G3250, Monutop BenQ GL2250 — 1 wr.; CucremHsiii 6ok Pentium
G3250, Monutop Samsung T200 HD — 1 mt.; Cucremusiit 6510k Pentium G3250, MounuTop Samsung
T190N — 1 mr.; Cucremusii 6ok Pentium G3250, Monutop Samsung 740N — 1 mrt.; [Ipoekrop
BenQ MX503; oskpan ScreenVtdiaEcot. C HeorpaHuueHHBIM JIOCTYNOM K ceTu HHTepHeT u
o0ecrnieueHreM JI0CTyIa B AIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3aluu.

+ Ilomemenuss Ui XpaHeHMS M NPOMUIAKTUYECKOrO  OOCIYKHMBaHUS  y4eOHOIO
o0opynoBaHus. AyauTopust 00OpyJOBaHa: CHEUaTu3UPOBAaHHON MeOenbio Ha 8 MOCaJOYHbIX MECT;
BerrsokHol mkag — 1., Jlamunapssii mkad — 2 mr., Tepmoctar TC-80 — 2 mir., JJabopaTtopHbIit
CTOJ MeTajuinueckuid — 3 mr., JlabopaTopHBI C€TON € pPE3MHOBOM MOBEPXHOCTHIO — 2 MIT.,
XonogubHUK «ATiIaHT» — lmt. Mukpockon MOHOKYISIpHBIM — 8 T, Mukpockon "buonam"-1 mr.,
Crepummsarop maposoit BK-75 IIT "T3MOUN" — lmr., [lunetka aBToMaTmueckas Jleanuner 0,5-10
M"-1 mr., [Tunerka-no3arop"-1 mrt., Muxpockon Levenhuk D870T tpunokymsap"-1 mr., IIpoektop
Ogsepxen"-1 mr., [IpoekTop View Sonic"-1 mr., [Ipoektop View Sonic"-1 mr., Hoyroyk Lenovo"-2
wt., [Ipunrep Brother -1 mr., [Ipuarep Canon -1 mrt.

6.2.IlporpammMHoe obecrnieyenne
DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1



32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). [Torosop Ne03-016-14 ot
30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crannaptabiid Russian Edition. 250-499. ®opyc
Kontpakr Ne04-114-16 ot 14n0s6pst 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H0s0ps 20161
JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIunensun Microsoft 41059241.

Office 365 mpodeccruonanpHblii miroc s yuammxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texnnuyeckue u 3JIeKTPOHHbIE CPeACTBA
[Ipe3eHTanuu no BceM TemMaM Kypcea.

VII.OBPA3OBATEJIbBHBIE TEXHOJIOTI'MHU

Jlns ocBoeHus nucuuiuivHbl «KieToyHast U TKaHeBasi MHKEHEPUS IPUMEHSIIOTCS CIEAYIOIIHIe
0o0pa3oBaTeNbHbIE TEXHOIOTHH:

1. Unghopmayuonnas nexyus. Jlexkuuss — 3T0 CKaTO€ HU3IOKEHHE OCHOBHBIX HAYYHBIX
¢bakToB, yTO sABISETCS 0a30il [UIsl aHanMM3a PACCYXACHUM, OLEHOK.

2. Jlexyus-euzyanuzayus. B XoJe JIEKIUU CTYIEHT MPEOOPa30BBIBAET YCTHYIO U TMCHMEHHYIO
uH(pOpMalMI0O B BU3YalbHYIO (GOpMY, BbIACNsAS MPU 3TOM Hauboliee 3HAYUMBbIE U CYIIECTBEHHBIC
aneMeHThl. Ha Jexkuuum HCrosb3yroTcs CXEMbl, PHUCYHKH, YEpTEXH, ClalJbl-Npe3eHTalnun, K
MOATOTOBKE KOTOPBIX MpHUBIEKAIOTCS oOydarommuecs. [IpoBeaeHue JEKIUH TPOBOAUTCS B BHJE
CBSI3HOTO Pa3BEPHYTOT0 KOMMEHTHPOBAHUS ITOATOTOBICHHBIX HATIISITHBIX TIOCOOHIA.

3. Ilpobnemnas nexyus. B xone npoOIeMHON JIEKIIMKA 3HAHUS BBOISTCS KaK «HEU3BECTHOEY,
KOTOpO€ HEOOXOAUMO «OTKpPbIThY». [IpoOiemHasi JeKIus HayMHAETCA C BONPOCOB, C IOCTAaHOBKU
po0JIeMbl, KOTOPYIO B XOJ€ M3JI0XKEHHUS MaTepuaia HeoOXoaumo peumuTh. [Ipu 3ToM BblABUTaeMas
npoOjeMa HEe MUMEET OJHOTHUITHOTO PEIICHHs, TOTOBOW CXeMbl HET. J|aHHBIN THI JIEKIIUU CTPOUTCS
TakuM 00pa3oM, YTO MAESITENBbHOCTH CTYAEHTa IO €€ YCBOGHHUI0 MPHUOIIKAeTCs K TIOUCKOBOMA,
HCCIIEIOBATENbCKOM. B X0/1€ JeKIuu NporCcXOAUT AUAJIOT TIPENoAaBaTeNs U CTYy/I€HTOB.

4. Jlexyusa-6eceoa. Ilpenmonaraer HEMOCPEACTBEHHBIM KOHTAKT TpEernojaBareis C
aynuropueil. IlpeumyiiecTBo JeKIUu-0ece bl COCTOMT B TOM, YTO OHA IIO3BOJIAET TMPUBJIEKATh
BHHUMaHUE CTYJCHTOB K Hanboyiee BaXHBIM BONPOCAM TEMBI, OIpPENesaTh COJEpKaHue W TeMIl
U3JI0KEHUsT y4eOHOTo MaTepuana ¢ y4eToM OCOOEHHOCTEH CTYAEHTOB.

5. Jlexyus c¢ pasbopom roukpemuou cumyayuu. B Xome NEKIUM KOHKpETHAs CUTYyallHs
U3JIaraeTcs YCTHO WJIM B BUJE KpPAaTKOTO auauibMa, BHAE03amUCH U T. M. CTyAEHTbI COBMECTHO
aHAM3HUPYIOT U 00CYKIAI0T MPEICTABICHHBIN MaTepHall.

6. [lpakmuueckue 3aHamusi — 3TO 3aHATHE, TIPOBOJUMOE IO/ PYKOBOJCTBOM IPETIOAABATEINS
B Y4eOHOU ayUTOpUH, HAMPaBICHHOE Ha YIIyOJIeHHe HAYYHO-TEOPETHUECKUX 3HAHWHA W OBIAJCHHE
ONpeeNIEHHbIMA  METOJJaMH CaMOCTOSITENIbHOM paboThl, KOTOpoe  (QOopMUPYET  MpPaKTUUYECKUE
ymenust. OqHol U3 GopM MPAKTUUYECKUX 3aHITUN B By3e SIBISETCS CEMHUHAp.

7. Konnoxeuymel — Buj yueOHOTO 3aHATHS, POBOJAUMOTO C IEJbI0 MPOBEPKH U OLIEHWBAHUS
3HaHUW ydanmxcs. KOJUIOKBHYM MOXKET TMPOBOAUTHCS B (QopMe HMHAMBHIYATbHOU Oecemsl
MpernojaBaTesis co CTYIeHTOM WJIM KaK MaccoBbIil onpoc. B xoze rpynnoBoro o0CyKAeHUs CTYJEHTHI
ydaTcsi BBICKA3bIBATh CBOKO TOUKY 3PEHHs IO OINPEAEIEHHOMY BOIIPOCY, 3allMIIATh CBOE MHEHHE,
NpPUMEHsIsl 3HaHUS, IOJy4YeHHbIE Ha 3aHATHAX MO0 npeaMmeTy. B Xode KoIJIOKBHyMa Takke
poBepsitoTCss  pedepaTsl, APyrue MHUCHbMEHHBIE PadOTHI CTYIEHTOB, MPOBOJUTCS 3acClyIIMBaHUE
JIOKJIJIOB.

8. Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).



9. Hucmanyuonnvie obpaszosamenbHvle MEeXHONI0UU. ITon JUCTaHITUOHHBIMU
0o0pa30BaTeNbHBIMU TEXHOJOTHUSIMU TOHHMMAIOTCA 00pa30BaTENIbHbIE TEXHOJOTUH, pealu3yeMble B
OCHOBHOM C TIpUMEHEHHEM HWH(POPMAIIMOHHO-TEJICKOMMYHUKAMOHHBIX ceTeid. [lpu ocBoeHumn
TUCHUILTUHBI « BHOMETMIIMHCKHIE TEXHOIOTHHY UCIOIb3YIOTCS CIEAYIONINE TEXHOIOTUU:

* Kelicosas mexHonoeuss — (opMa AUCTAaHIIMOHHOTO OOy4YeHHs, OCHOBaHHAas Ha
MPEIOCTaBIIEHUH  O0yJaromumcs HHGOPMALMOHHBIX  00pa30BaTENbHBIX  PECYpPCOB B BHJE
CIELUANM3UPOBAHHBIX HAOOPOB Y4eOHO-METOAMUYECKUX KOMILIEKCOB C HMCIIOJIB30BAaHHEM DPA3ITHUYHBIX
BHJIOB HOCUTENCH nHpOpManuu (KEHCoB);

* UHMepHem-MexHO02Usl — CIIOCO0 AMCTAaHIMOHHOM mepenadn MH(pOpMaIui, OCHOBAaHHBIN
Ha HUCIOJB30BaHUU TJIO0ATBHBIX M JIOKAJIbHBIX KOMIIBIOTEPHBIX ceTeil aisi olOecredyeHus J10CTyma
oOyyaromuxcs K HHGOPMAIMOHHBIM 00pa3oBaTeNbHBIM pecypcaM M Uit (OpPMHUPOBaHUS
COBOKYITHOCTH METOJIMYECKHX, OpPraHU3al[MOHHBIX, TEXHUYECKUX W MPOrPaMMHBIX CpPEICTB
peanu3ay U YIpaBieHUs: Y4eOHBIM MPOLIECCOM HE3aBHCHMO OT MECTa HaXOXKICHUS €ro CyObEKTOB.
Hcnone3yercst O6pasoBaTenbHbiii mopran UI'Y - educa.isu.ru.

VIIL.OOEHOYHBIE MATEPHUAJIBL UIA1 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALIUA

Ouenounvie mamepuanvt 011 6X00H020 KOHMPOA
BxonHOro KoHTpoOIS U1 JaHHOW AUCHUIUIMHBI HE MPEAYCMOTPEHO.

Ol(eHOIIHble Mmamepuajibl meKyuieco KOHmpaoJis

OneHouHble MaTepuaibl TEKYILEro KOHTposii Qopmupyrorcss B cooTrBerctBuu ¢ JIHA
yHuBepcuTeTa. B pamkax nucuuruinbbl «KierouHas M TKaHeBas WMHXKEHEPUs» HCIIOJIb3YIOTCS
cieayromue GopMbl TEKYIIETO KOHTPOJIS:

*  KOHTPOJIb pabOThI HA CEMUHAPCKUX 3aHATUAX (YCTHBIN OIPOC)
*  KOHTPOJIb CAMOCTOSITENbHOM paboThl (YCTHBIN AOKJIAJ C Ipe3eHTaLuei).

Ha3HaueHune OLEHOYHBIX CPEICTB: BBIABUTH copmupoBaHHOcTh komnereHuuu [1K-1, TTIK-2
(cm. m. ). CryneHThI, HE BBIMOJHHUBIINE 33aaHUSl TEKYLIETO KOHTPOJS HJIM IMOJYYHMBIIME 32 HUX
OLIEHKY «HE YJOBJIETBOPUTEIBHO», 10 MPOMEXYTOUYHON aTTECTAallMU HE JIONyCKaroTCs, MoKa He OyayT
JIMKBUJIMPOBAHBI BCE 3a/10J)KEHHOCTH.

Bomnpock! 1t TOrOTOBKH K CEMHUHApam

Yro sBnseTcst 00beKTaMH KJIETOYHOM HHKEeHepUn?

KTo0 13 yueHBIX BBICKa3aJ THIIOTE3Y O TOTUIIOTEHTHOCTH?

Kaxko# Tun pa3BUTHs H30JIMPOBAHHBIX KJIETOK B KYJIBTYpe iN Vitro siBiseTcss OCHOBHBIM?

Kakoii mporecc sBISETCS OCHOBHBIM YCJIOBHEM IIPEBPAIICHUS CHEIHATH3UPOBAHHOM

KJIETKHU B KaJUTyCHYIO?

5. Kakoe cooTHOIIeHHWE ayKCMHOB M NHWTOKHMHWHOB HAaJ0 CO3JaTh B IMHUTATEIBHOH cpene,
4TOOBI MHIYIIUPOBATh KaJNTyCOreHe3 B TKaHU?

6. Ha kakux Mo TUIOTHOCTH TNHUTATEIBHBIX Cpelax MOXHO MPOBOIUTH KyJIbTHBHPOBAHWE
KaJUTyCHOM KynbTyphl?

7.  Kakume opraHoumJpl pacTUTENBHBIX KJIETOK MOTYT WCIIOJNIB30BAaThCS KaK BEKTOPHI IS
MepEeHOCca Yy>KEPOJIHbBIX T€HOB?

8.  Uro takoe mporormiact? Kak moiydaroT mpoToriacTsl?

9. K10 BnepBble MpUMEHWI 1eJUTI0Na3bl U MEKTUHA3BI JUIS MOIYYEeHUs IPOTOIIACTOB?

10. Kakwue nuTatenbHBIE CPeIbl IPUMEHSIOT TS KYJIbTUBUPOBAHHUSI TPOTOILIACTOB?

11. Kakue TpeGoBaHuUs K MUTATEIBLHBIM CpeAaM JJIs KyJIbTUBHPOBAHUS IPOTOIIACTOB?

12.  Yro Takoe coMaTU4ecKasi THOpUIU3aIs?

13. Yro Takoe rubpuIOMHAsE TEXHOJIOTHS?

14. Ha3zoBuTe 3Tarbl TpaHCIUIAHTAIMH KJIETOK.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

15.

16.

17.

18.
19.
20.
21.
22.

Kak cBsizaHa kjeTOYHas TPAHCIUIAHTOJIOTUA ¢ IENTUIHOM Tepanuein?

Kakne 00beKTBI HCIIOJIB3YET KIETOUHAs! TPAaHCIIIIAaHTOJIOT U ?

KaxoBbl cOBpeMeHHbIE BO3MOXHOCTH TKAHEBOW MHKEHEPUU?

B 4em cyTh TEXHOJIOTUH NOJIyYEHUS KaJUIyCHBIX KJIETOK?

B yem cyTh TEXHOJIOTMH NIOJIyYEHUS KYJIBTYpPbl CYCIIEH3MOHHBIX U OAMHOYHBIX KJIETOK?
B 4yem cyTh TEXHOJIOTHH IPOTOILIACTOB U I'AINIOUIHBIX KIETOK?

B 4yeM cyTh TEXHOJIOTMHM UMMOOHIU3AIMH PACTUTEIBHBIX KIETOYHBIX KYIbTYpP?

B 4yeM cyTh TEXHOJIOIMM COMAaTHYECKOW TMOpUIN3ALMH PACTCHUNA?

B 4yeMm cyTh TEXHOJIOTHH OJTYYCHNE PEreHEPaHTOB U3 Kauryca?

B 4yeM cyTh TEXHOJIOIMM KJIOHAIBHOTO MUKPOPa3MHOXKEHUS ?

B 4yeM cyTh TEXHOJOTMH NOTYYECHUS KyIbTYPhl H30JMPOBAHHBIX OPTaHOB PACTCHUN?

B 4yeM cyTh TEXHOJIOIMM NOJYYEHUsI MyTaHTOB B KYJIbTYpPE KJIETOK M TKaHEH?

B uyeM CyTb TEXHOJIOIMH IIOJIY4EHMS KYJIbTYpPhl H30JIMPOBAHHBIX KIETOK M TKAaHEH
pacTeHuil B IPOMBILUIEHHON OMOTEXHOJIOTUHU?

Ilepeuenvb mem 0ok1a006 ¢ npezenmayuell
Kynbrypa pacTuTenbHbIX TKaHEH KaK MCTOYHUK BTOPUYHBIX METab0IMTOB. MeTonbl
UMMOOMIIN3alMN PACTUTEIbHBIX KJIETOK. ['€HeTHYecKMi M SNUTeHETHYECKUH ypOBHHU
KOHTPOJISI BTOPHYHOTO METa00IU3Ma.
KynbTuBUpOBaHUE OTAEIBHBIX PACTUTEIBHBIX KJIETOK. DTallbl BBIPAIMBAHUS OTAEIBHBIX
KJIETOK. METOJl «TKaHW — HSAHbKM 1o Mploupy, XwuipaeHOpanty u Paiikepy. Meron
«KOPMSIILETO CIIOS.
CycneH3uoHHass KyJabTypa pacTureiabHOW TkaHM. CycCleH3MOHHAas KyJIbTypa Kak
MojenbHas cucrtema. CreneHp JesarperauMu. Mopdosiornueckas BbIpaBHEHHOCTb
KJIETOK.
Ccdepbl mpuMeHEHMsT KyJIbTYp PAcTUTENbHBIX KieToK. Crneuuduyeckue 0COOEHHOCTH
MOMYJISILIUK KJIIETOK PACTUTENIBHOMN KYJIbTYPBHI.
IlosydyeHne KaulyCHBIX KJIETOK PACTEHUH.
CriocoOb1 IMMOOMIIM3ALUY PACTUTENBHBIX KIETOYHBIX KYJIBTYP.
Comaruueckas ruOpuu3aIys pacTeHU.
MeTobl oNTy4eHUs KyIbTYP U30JIMPOBAHHBIX OPraHOB PACTEHUH.
IlosnydeHne MyTaHTOB B KyJIbTYp€E KIETOK U TKaHEH.
[Tonyyenue MyTaHTOB B KYJIBTYPE KJIETOK U TKAHEH.
IIpakTHyeckoe U TeopeTHYecKoe 3HaueHHe KylbTyphl (uOpo01acToB.
[IpakTHueckoe U TEOPETUYECKOE 3HAUEHUE KYJIbTYPhl TUM(OLUTOB.
[IpakTH4eckoe U TEOPETUUECKOE 3HAUEHUE KYJIBTypa CTBOJIOBBIX KJIETOK.
[IporomyacTtel  Kak  yHMKaJbHasg MoJeldb JUIl  W3y4deHHs  (pyHIAaMEHTaIbHBIX
¢uznonornueckux npodneM y pacteHH. CrnocoObl MOMYyYeHHMS U KyJIbTUBUPOBAHMS
MIPOTOIJIACTOB.
Hcnons3oBanne KyJbTYpbl H30JMPOBAaHHBIX KIETOK MW TKAaHEW pacTeHU B
MIPOMBIIIJIEHHON OMOTEXHOJIOTHH.
JuddepeHurpoBka  KIETOK M pernpeccuss TIeHoMa.  3aKOHOMEPHOCTh  CBA3M
CHelHaln3aliy KJIETKU U €€ TOTUIIOTEHTHOCTH.
KionupoBanue >KMBOTHBIX. TEXHOIOIMs KIOHMPOBAaHMA. TEXHOJOTHS NEpEcaigku sep
MJIEKOTTUTAIOIIHX.
MeTop! TpaHCIIIAaHTALMK AJIep MIEKONUTAarOKX. [{UTomiacTel 1 KapuoIiacTsl.
PerynupoBanue BoCIipou3BOICTBA CEIbCKOXO03HCTBEHHBIX )KUBOTHBIX.
3HayeHrne KPUOCOXPAaHEHUsI MaTepHasa B OMOJIOTUN U MEHIIMHE.
Bnusinue kprocoxpaHeHHsI Ha TeHETUYECKYI0 CTaOMIIBbHOCTh MaTepHaia.
Oranel BHEAPEHUS KIETOYHBIX TEXHOJOTMH. PerynmpoBaHue KIETOUHBIX TEXHOJOTHU B
Poccuu. [IpoGnemsl perynupoBaHus KIETOYHBIX TEXHOJIOTHU B Poccum.



Ol(eHO'lele mamepuaiivl onsa npome.ucymoquoﬁ ammecmavuu

®dopma MPOMEKYTOYHOM aTTecTalM - IK3amen. Cuctema oneHok: natudamibHas. OC 3Toro Tuma
JOJDKHBI BBISIBJISITH CTETICHh OCBOCHUS TEOPETHYECKHX 3HAHMW Kak 0a3zy s (QopMUpOBaHUS
KOMITICTCHIIMH, YMEHHUS WX TMPUMEHATh B CHTYalUAX, MOJCIUPYIOIMX MPpOodheCcCHOHATHHYIO
JeSTeNbHOCTD, a Takxke chopmupoBanHocTh Komnerennuu, [1K-1, [TK-2, 3asBnennsix B m.l11.

K sk3ameHy J0MmycKaroTCs CTYJEHTHI, BBHIIIOJHHUBIIKNE B TIOJHOM OObEME ayJAMTOPHYIO HArpy3Ky,
CaMOCTOSITENILHYIO paboTy, YCIEITHO CAABIIME BCE MPEIyCMOTPEHHBIE (POPMBI TEKYIIETO KOHTPOJIS.
CtyaeHTbl, HWMEIOUME 3aJ0HKEHHOCTh I10 TEKYIIEMY KOHTPOJIIO, JOJ/DKHBI BBIMOJHUTH BCE
00s13aTeNbHBIC BUJBI ACSITEILHOCTH O y4eOHOMY IIaHy, M TOJIBKO 3aTeM JOIYCKAIOTCS K Caadye
3ayera.

OrnieHKa OTBETa OCYIECTBISIETCA B COOTBETCTBUE CO CIEAYIOIIMMH KPUTEPUSIMHU: MOJTHOTA OTBETA
Ha BOITPOCHI IK3aMEHAITMOHHOTO OWIeTa, CTENEHb BIIAJCHUS MAaTEPHUAIOM, U3JI0KEHHOTO B OCHOBHBIX U
JIOTIOJTHUTEIBHBIX HCTOYHUKAX JINTEPATYPHI, CTENIEHb BIaICHUS TPO(HECCHOHATLHOW TEPMUHOIOTHEH 1
MOHSATUHWHBIM alapaToM JUCIUTIINHBI, TIOJTHOTA OTBETOB Ha JOTOJHUTEIHHBIC BOIIPOCHI.

OneHoOYHBIC CpEICTBAa TEKYIIET0 KOHTPOJIS (GOPMUPYIOTCS B cOOTBeTCTBHH C [lonoxeHunem o
0aJIbHO-PEUTUHTOBOM cHucTeMe yHHuBepcuTeTa. HasHaueHue oneHouHbIX cpeAcTB TK - BBISIBUTH
c(hOPMUPOBAHHOCTH KOMITCTEHITUH.

11.3. OueHo4HbIe cpeacTBa 1JI MPOMEKYTOYHON aTTeCTAllUM

®opma IpoMeKYyTOUHOM arTecTaluu - sk3aMeH. CucreMa onieHok: nsatuodamuibHas. OC 3Toro tuna
JOJDKHBI  BBISIBJIATH CTCIICHb OCBOCHMSI TEOPETHUSCKUX 3HAHWUH Kak 0a3y s (GopMuUpOBaHUS
KOMIICTEHII, YMEHHS UX NPUMEHATh B CUTYyalUsIX, MOJACIHPYIOIMX MPO(PEeCcCHOHATBHYIO
NEATEIBLHOCTB, a Takke copMupoBanHOCTh KoMreTeHtnuii [1K-1, [TK-2, 3asBnennoi B m.111.

K sk3ameHy JOMyCKaloTCsl CTYACHTHI, BHIIIOJHHUBIINE B MOJHOM OOBEME ayAMTOPHYIO HArpy3Ky,
CaMOCTOSITEIIbHYIO pa0oTy, YCIEIIHO CIABIIME BCE MPEAYCMOTPEHHBIC (OPMBI TEKYIIETO KOHTPOJIS.
CTyneHTbl, WMEIOMIHME 33J0JDKEHHOCTh 10 TEKYIIEeMY KOHTPOJIIO, JIOJDKHBI BBIIIOJHHUTH BCE
00s13aTeNIbHBIC BUJIBI JCSATEIBHOCTH 10 Y4eOHOMY IUIaHY, M TOJBKO 3aTe€M JOIYCKAOTCS K Claye
9K3aMeHa. JK3aMeH MIPOBOAHUTCA B (popMe TecTUpOBaHHS (TIPUBOJSATCS BOMPOCHI Ui TOATOTOBKU K
TECTUPOBAHUIO).

Ilpumepnbulii cnucok 60npocoe 01 NOO2OMOEKU K MeCmuposanuio

1. Hcropus cTraHOBICHHS METOAA KYJIbTUBUPOBAHHS TKaHEH pacTeHUH U KUBOTHBIX.
OcHOBHbBIC MO/ICTIBHBIC CHUCTEMBI KYJIBTYphI IN VIitr0o: KymbTypa OpraHoB, TKaHEH, KIETOK,
MPOTOILIACTOB.
TexHoOorHsI MOTyYeHHs KaJUTyCHBIX KJIeTOK. BrIOOp sKcIuanTa.
WNupyknust, cyOKyIbTHBUPOBAHHE U TTOJIEPIKAHHUE )KU3HECTTOCOOHOCTH KaJlTyca.
Mopdornoruueckast ¥ HUTOr€HETHYECKas XapaKTePUCTHKA KaJlTyca.
HennddepeHnnpoBka 1 KaJTyCOreHes.
TexHOoIOorHs MOMyYeHUs KyJIbTYpbl CYCIICH3UOHHBIX U OJTMHOYHBIX KJIETOK.
[TapameTpsI OLIEHKH POCTA CYCIIEH3MOHHON KYJIBTYPHI.
Oco0eHHOCTH KyJbTUBUPOBAHUS CYCIICH3MOHHBIX U OJIMHOYHBIX KJIETOK PACTCHUH.
0. [TonsiTHE O KOHIUIIMOHUPYIOIIEM (paKTope.
1. TexHONOTHS MOTyYSHHS TPOTOILIACTOB U TAIUIOMIHBIX KJIETOK.
12. CiocoOsI BeIJIENIEHUS U KyJIbTHBUPOBAHHS MTPOTOILIACTOB.
13. Cpenp! 1711 KyIbTUBUPOBAHUS MPOTOIIIACTOB. Perenepanus.
14. TexHOMOTHSI KMMOOMITU3AINH PACTUTEIBHBIX KIETOYHBIX KYJIBTYP.
15. MeTropl UMMOOMITH3AIUMN KIIETOK.
16. [IpenmytiecTBa HMMMOOWJIM30BAHHBIX ~ PACTHTENBHBIX KIETOK TMepel] TPaJAUIMOHHBIMU

croco0amMu KyJIbTUBUPOBAHHUS.
17. CnocoOb! KyIbTUBUPOBAHHUS UMMOOMIN30BAaHHBIX KJIETOK.
18. TexHosorust comaTUYeCKON THOPUAN3ALINN PACTCHUH.
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20.
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Crioco0bI 0TOOpa COMATHYECKUX TUOPUIOB.

['enernyeckoe pazHooOpasue GopM pacTeHHI BOSHUKAIOMIUX MPU CIUSHUUA TPOTOIIACTOB.
TexHONOTHsI TOJTY4YeHHE PETEHEPaHTOB W3 Kawwlyca. Mopdorenes B KylbType KIETOK H
TKaHeH.

WNuayknus v peanu3aius IporpaMMbl pa3BUTHS IN VItrO OT KIETKH K paCTEHHIO.

[Tyru mopdorenesa B KyabType in Vitro.

Posb renotumna u GpU3NOIOTHIECKUX YCIOBUN B TIOJTYYEHUU PACTCHUN-PETCHEPAHTOB.
TexHOoI0rHsl KIIOHAJIbHOTO MUKPOPA3MHOKEHUS.

Mertozab! KIIOHAIbHOTO MUKPOPA3MHOKEHUS PACTCHU.

KynpTuBHpOBaHKE N30JUPOBAHHBIX MEPUCTEM.

Wuaykuys aJBEHTUBHBIX IIOYEK U IMOPHOUIOB.

KiioHanbHOE MUKPOPa3MHOKEHHE U €T0 3HAUCHHE.

[Tony4yenue 6e3BUPYCHOTO MOCATOYHOTO MaTEpUaa.

TexHonorus noy4eHus KyibTypbl H30JIMPOBAHHBIX OPraHOB pacTeHuii. Beibop skcmanTa.
KynbTypa reHepaTUBHBIX CTPYKTYP.

KynpTuBHpOBaHKE CTPYKTYp LIBETKA.

KynbTuBHpOBaHUE U30JUPOBAHHBIX KOPHEN U JINCTOBBIX JIUCKOB.

TexHoI0TUsl MOJyYEeHNE MYTAaHTOB B KYJIbTYPE KJIETOK U TKAHEH.

DKcnepuMeHTaIbHBIM MyTarenes in Vitro.

MeTtoas! cenekuud in Vitro.

ComakJioHaIbHas U3MEHYUBOCTD KJIETOK U PACTEHUH - pEreHEPaHTOB.

TexHomorust MOJy4YeHUs KyIAbTYpbl M30JIMPOBAHHBIX KIETOK W TKAHEM pacTeHUd B
MPOMBIIIJICHHON OMOTEXHOJIOTHH.

[MonyueHue TarIONI0B M MOJHUIUIOMIOB B KYJIbTYype in Vitro.

KrnonanbHOE pa3sMHOKEHHE OTAAJICHHBIX THOPH/IOB.

[TomyueHue HEMOJIOBBIX THOPUIOB.

KynbTypa KJIETOK BBICIIMX pPACTCHHH Kak CHOCOO TONYYeHHsS] PACTUTEIBHOTO CHIPhS IS
MEIUIINHBI, BETepUHAPUH, Tap(proMepru, MHUIEBOI MPOMBIIIIEHHOCTH.

HcTopuueckue 3Tanbl KJIETOYHOM HHKEHEPUH IO KYJIbTUBUPOBAHUIO )KMBOTHBIX KJIETOK.
Knaccuueckue onbiTel Xeiiduuka u Mypxeaa MO BBIIEICHHIO JIMHUMA JTUIUIOMIHBIX
kietok uenoeka WI-38. «lIpenen Xeipnuka» u «peHomeH crapeHus» Ha JuHUU WI-
38.

Hcnonb30BaHue KyJIbTYpbl )KUBOTHBIX TKaHeil. OCHOBHBIE 3a]Ja4l KJIETOYHBIX TEXHOJIOTHH.
[TuTaTenbHbIE CPENbI U YCIOBUS KyIbTUBUPOBAHUS KIETOK )KUBOTHBIX.

[lepuunbie kieTku (GpuOpoOIaCThl, JIUMQPOIMTH) W CTBOJIOBBIE KIETKU: HMCTOYHUKH
IIOJIy4Y€HUs1, 3HAUCHHUE.

Oco0OeHHOCTH KyJIbTUBUPOBAHUS KIETOK KUBOTHBIX.

[TepBrYHbIE KYIbTYpBl KHUBOTHBIX KIeTOK. [laccuBupoBanue. TpaHchopMmalys B HOCTOSHHYIO
KJIETOUHYIO uHUI0. [IpruunnHe! Tpancopmanmu.

Henporounast KyibTypa >KMBOTHBIX KJIE€TOK. CrnocoObl YBEIMUYEHMS MPOAOKUTEILHOCTH
KU3HU HEMPOTOUYHBIX KYJIBTYP.

MoHocnoliHble KynbTypsl. [IpenmyiiecTBa 1 HETOCTATKM MOHOCIIOMHBIX KYJIBTYD.
Oco0eHHOCTH KyNbTYpPbI KJIETOK YEIOBEKA.

@yHIaMEHTAJIBHBIE U IPUKJIAIHBIE aCIIEKTHI UCIIOJIb30BAHMSI KIIETOUHBIX KYJBTYP.

OpranHas KynbTypa. OCOOCHHOCTH OpraHHON KyJIbTypbl. MeToabl MOJIy4e€HUsS OpraHHOU
KYJBTYpBI.

['ubpuau3anms >KMBOTHBIX KIETOK. XUMEPHL. MEeTOIbI CO3aHus XHUMED.

@yHIaMEHTAIIBHBIE U IPUKJIAIHBIE ACIIEKTHI HCIIOJIb30BAHNS OPTraHHBIX KYJIBTYP.
HOpuanueckre HOpMbI UCITOJIB30BAHUS KJIETOUHBIX TEXHOJIOTUH.

Hcnonb30BaHue ayTOJIOTUYHBIX U aJUIOT€HHBIX (4y>KEPOIHBIX) KIIETOK.



60. DTanbl BHEApPEHHUs KIETOYHBIX TEXHOJOTMHA: CO3JaHHE€ HOBOM KIJIETOYHOH TEXHOJIOTHH,
JNOKJIMHUYECKNE UCCIENOBAHMS, PETHCTpalUs KIETOYHOM TEXHOJIOTMH, IPOBEICHUE
OTPaHUYECHHBIX KIIMHUYECKUX UCCIIEA0OBAHUMN.

61. MeToibl 3aMeUIEHHsI POCTa KYJIBTYp B YCIOBHUSX iN Vitro.

62. KprokoHcepBaius paCTUTEIbHBIX U )KUBOTHBIX KJIETOYHBIX KYJIBTYP.

63. OcHOBHBIE MPUHLIUITBI KPHOKOHCEPBAIIUU, XPAHEHUS U Pa3MOPaKUBAHHUSL.

64. ®akTophl, BIUSIONIME HA BBDKUBAHHME KIETOK, XPAHSIMIMXCA MPH HHU3KUX TeMIepaTypax.

KpuormpoTtekTopsl.
Paspa6orynky /
&L noueHt FOpunona I'.B.

»,/(II%MCB)

[Tporpamma coctasneHa B coorBercTBuu ¢ TpedoBanusmMu @I'OC BO no nanpasnenuto 06.05.01

«bruonmkeHepus 1 OMOMHPOPMATHKAY.
[IporpaMmma paccMoTpeHa Ha 3aceqaHuu  Kadeapbl (DHU3UKO-XUMUYECKOW  OHOJIOTHH,
ouounxenepuu u ouonndopmaruxu 19.03.2025 r. mpotokon Ne 12.

3aB. kadeapoi, 1.6.H., mpodeccop B.I1. Canosaposa @azefﬁ

Hacmoswas npoepamma, He modxcem Ovimb 8ocnpouzgedeHa HU 6 Kakou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenss Kagheopvl-paspabomuuxa npocpammol



