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I. HEJIb U 3ATAYHN JUCTIAITJIMHBbI

e Ilenb: GopmupoBaHuE y CTyAEHTa 3HAaHUM, YMEHMH M HaBBIKOB B 00JacTH KJIETOYHBIX
TEXHOJIOTMI Y TKAHEBON UHKEHEPUH.

3amaun:

e cdopmupoBaTh MPEACTABICHUE O COBPEMEHHOM COCTOSHUM U TEPCHEKTHBAX pPa3BUTHSI
KJICTOYHBIX TEXHOJIOTHIA U TKAHEBOM MHKCHEPHH;

®  M3YYHWTh METOJBI K OCOOCHHOCTH KYJIbTUBHPOBAHUS KJICTOK, TKAHEH pacTEHUH M )KUBOTHBIX;

®  pPaccMOTPETh MPAKTHYECKUE ACTIEKTHI IPUMEHEHHUSI METOIOB KJIETOYHOW M TKAaHEBOW MHXKSHEPUH
PacCTeHHI 1 )KHUBOTHBIX;

®  HAyYUTh YMCHHIO CAMOCTOSTEIBHOIO IOMCKA U aHajau3a MH(POPMAILIMH, MCIIOJIb30BAHUIO €¢ B
Ipolecce HayqHO-TMPAKTUICCKON ACSITETEHOCTH.

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1.Yuebnas mucummmHa b1.B.14 «KnetouHas u TKaHeBas WHXKCHEPHUS» SIBIISIETCS
JUCHUILUTMHON BapUAaTHMBHOW 4YacTH Y4eOHOTO IJIaHa MOJTOTOBKHU CHEIMAIUCTOB IO HAIPaBJICHUIO
06.05.01 «bruonmxeHepust 1 OHOMH(POPMATHKAY.

2.2 JIns u3y4yeHUs NaHHOW yueOHOW AMCUUIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHUS U HAaBBIKH,
(dhopMUpyeMbIe TTPEIIICCTBYIONUMH TUCIHUTUIMHAME: «DU3HKO-XUMHYECKHE METOBI HCCIIETOBAHUI,
«MonekynspHas 6uonorus KieTkn», «buodusukay, « IMmyHonOrus».

2.3.IlepedyeHp MOCIEAYIOMUX YUCOHBIX ITUCIUIUIAH, JUISI KOTOPBIX HEOOXOIWMBI 3HAHUSA,
YMEHHUS U HaBBIKH, (POpMUPYEMbIe TaHHOW yuyeOHON NUCUMIUIMHON: «bHOMH)KEHEpHbIE TEXHOJIOTHH B
MEHIIMHEY» W BBITIOJHEHUS MPEITUILIOMHOMN TPAKTHUKH.

I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JTUCHUITJIMHBI

[Ipomiecc  ocBOeHHsS  OUCHUIUIMHBI ~ HampaBiieH Ha  (OPMHPOBAHHUE  KOMIICTCHIIUI
(xommnerenuun)B cooTBeTcTBHE ¢ ®I'OC BO u OIl BO mo nanHOMY HampaBlIEHUIO MOJITOTOBKU
06.05.01 «bruonmxeHepust 1 OMOMHPOPMATHKAN:

[TIK-1 CriocobeH TBOpYECKH HCMOJIb30BaTh U MPUMEHATH (DyHIaMEHTalIbHBIC MPEICTaBICHUS
OMOJIOTUM, CMEXHBIX JUCIHUIUIMH U COBPEMEHHBIE METOJIOJIOTHYECKUE TOAXOJbI MJisi ONPEICTICHUS
MEePCTIEKTUBHBIX HAMPABICHUN HAYYHBIX HCCIEA0BaHUHN B chepe MomydeHus], H3yuyeHUs] U IPUMEHEHUs
Pa3IUYHBIX TPUPOAHBIX, W3MEHEHHBIX NPHUPOIAHBIX OUOJIOTHYECKUX OOBEKTOB, HMCKYCCTBEHHBIX,
OpPraHM3MOB a TaKXke OMOMaKpOMOJEKYyN, 00paboTKy M MOCIHEAYIOUIU aHaIu3 OOJBIIOTO MaccHBa
nH(pOpMaLUU 10 OMOJIOTHYECKUM 00bEKTaM

[1K-2: CnocobOeH TMJIaHUpPOBAaTh, OPTaHU30BBIBATH U  KOHTPOJIHMPOBATH  MPOBEACHHE
WCCTIEIOBaHUM, BBIOMpATh METOJABI W CPEICTBA PEIICHHS TIOCTaBJIEHHBIX 3a/ad, CTPOUTh
MaTeMaTHYeCKHe MOJIeTH, OCBauBaTh HOBbIE MH(GOPMAIIMOHHBIE M MPOTPAMMHBIE PECYPCHI, ONyYaTh
Hay4HbIE PE3yJbTaThl C MCIOJIB30BAHHUEM COBPEMEHHBIX METOJIOB, O0OPYAOBAHHUS, BHIYMCIUTEIBHBIX
KOMIUIEKCOB B 00ONacTH CBOE€H MpoQecCHOHANbHOU AESITeTbHOCTH, TOTOBUTH TEKCThI OTUYETHOU
JTOKYMEHTAIMU 1 TyOTuKaIuit

IlepeyeHb NIAHNUPYEMBbIX Pe3yJbTATOB 00y4eHHS MO IMCUUIIMHE, COOTHECEHHBbIX €
HHAMKATOPAMH A0CTUKEHHUSI KOMIIETCHUMH

Komnerenuus NuaukaTopbl KOMIETEHIUI PesyabTaThl 00yyeHHs
ITK-1 HJIK ik 1.1 3HaTh: aKTyaJIbHbIC poOJIeMBlI,
Criocoben TBOPYECKH 3HaeT akTyaJbHbIE IPOOJIEMbI, OCHOBHEIC OCHOBHBIE  OTKPBITUS B 00JIacTH
HUCIIONB30BaTh 1 | OTKPBITHS B 00JIaCTH U3YYEHUS KUBBIX M3YYEHHUS  JKMBBIX  OpPraHM3MOB H
HpI/IMeHHTL OpraHu3smMoB U 6I/IOJ'I?I‘I/I'-ICCKI/IX CHCTEM 6PIO.]'IOFI:I‘-IGCKPIX CHCTEM Ppa3INYHbIX
PAa3JIMYHBIX YPOBHCHU OpPraHrU3alvii U YPOBHEH OpraHu3avuu




(dbyHIaMeHTaIbHBIE CIIOCOOEH UCIIOIb30BaTh TEOPETUUECKHE

HpeI[CTaBJ'IeHI/Iﬂ 3HaHUA U YMCHUA B HAY4YHO-

OMOJIOTUH, CMEKHBIX | ACCICIOBATCIECKON ACATEILHOCTH

JUCLIUIUIAH " HJIK nxc12 YmeTs: HUCTIOIB30BATh

COBPEMEHHBIE VYMeeT ucrnoiabp30BaTh (bsz[aMeHTaanLIe (byHZlaMCHTaJIBHBIe SHaHUsA nu

METOIOJIOTHYECKHIE 3HaHUSA U COBPEMCHHBIC COBpPEMCHHEBIC METOOOJIOTUYCCKUEC

IIOIXOMbI ISt METOO0JIOTUYECKUE HO,E[XO)II)IVIU'IH oAXOAbl 5 JUIs HepCHeKTI/IBHBIVX
NEPCHCKTUBHBIX HAIIPABJICHUM HAYYHBIX HaripaBJICHUHW Hay4YHBbIX HCCJIICAOBAHUU,

onpeueneHHﬂ HCCHCHOBaHHﬁ, OCTPOEHUS IIOCTPOCHHUA I/IHCbOpMaLII/IOHHBIX

TICpCHCKTHBHBIX UH(POPMAIMOHHBIX MOJIETIEH 1 MoJeJIell U MPaKTHIECKUX pa3paboToK B

HallpaBJICHUU MPaKTHYECKUX pa3paboTok B cdhepe chepe IpOdeCCHOHATBHON

Hay4YHBIX PO ECCHOHATTEHOMN TESITEITLHOCTH. JEATCIBHOCTH.

HUCCIICI0BAHUM B

chepe  momydyeHwUs,

U3Yy4YEHUS "

MIPUMEHEHUS

Ppa3INYHbIX

MPUPOIHBIX,

U3MECHECHHBIX

MPUPOIHBIX

OHOJIOrHYECKUX

00BEKTOB,

HCKYCCTBEHHBIX,

OpPraHu3MOB a TaKXe

OMOMaKpPOMOJICKYI,

00paboTKy u

ITOCJIE YOI I

AHAIN3 OOJIBIIIOTO HJIK k13 Bnaners: METOI0JIOTMYECKUMHU

MAacCCHBa Brnameer HaBBIKAMHU TBOPYECKOro | MOIXOMaMH Ul Pa3spabOTKU MOJIENEH,

I/IH(bOpMaI_II/II/I o | IPUMCHCHUA METOJOJIOTHYECKUX | HOBBIX TGXHOHOFI/Iﬁ, MaTr€puajioB U

60O IECKIM NOAXOMOB Ul Pa3paboTKU  MojeJsIeH, | OMONIOruyecKux 00BEKTOB c

0GBeKTaM HOBBIX  TEXHOJIOTWH, MaTepuajoB U | LIEJICHANPABICHHO U3MEHEHHBIMU
OMOJIOTUYECKUX 00BEKTOB ¢ | cBoiicTBamu, METO/IBI BBIPAOOTKH
[eJeHanpaBICHHO WU3MEHEHHBIMHM | IIPAKTUYCCKUX pEKOMEH AN IS
CBOMCTBaMH, METOJIOB BBIPAOOTKHM | PEIIEHHs  3a4a4  NpodecCHOHATLHOM
MTPAKTHIECKUX PpEKOMEHIAITHI JUISL | ACSATCIIBHOCTH
peuieHus  3amad  Npo(ecCUOHATBHOMN
JIEATEIbHOCTH

K- 2 WK nik-2.1 3HaTh: KJIACCUYECKHE W COBPEMECHHBIE

CnocobeH 3HaeT KIACCMYECKHEe W COBPEMEHHBIE | METOMIBI OIICHKHU 0e30macHoCTH

IJIAHUPOBATb, METOJIbl MCCJICOBAHUM, MPU peaiu3alui | OuomnpenapaTon

OpTraHHU30BEIBAThH 1 | HAyYHBIX MPOEKTOB MIPUMEHSET

KOHTPOJIUPOBAThH nH(OPMAIMOHHBIE pecypchl W 0a3bl

MPOBE/ICHHE JAHHBIX, METOJbl  (opManu3alUu U

HCCIICAOBaHMIH, pelieHus  3ajad, aHajiM3a  HAy4YHBIX

BEIOMpaTh METOABl W | PE3YJIhTATOB

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

MIOCTAaBIEHHBIX  3an1ad, | CriocoOeH MpodeccroHalbHO padoTaTh C | MCHBITATEIbHBIM 000pyTIOBaHUEM,

CTPOUTH HCCIIEI0OBATENLCKHM, UCTIBITATENILHBIM | OOPMIISATE OTYETHOCTh M MPEICTABISATh

MaTeMaTHYCCKHE o0opynoBaHHEM u YCTaHOBKaMH, | pe3yJIbTaThl UCCIICOBAHUH.

MOJIEIIH, OCBaWBAaTh | BEIYUCIIUTEILHLIMU KOMIIJIEKCAMH,

HOBBIC CICIMATU3NPOBAHHBIMU [MaKeTaMu

MH(OPMAITMOHHBIC U | mporpamMm

nporpaMmmHubie pecypcbl, | MK mk-2.3 Bnagerh: cTaTUCTHYCCKUMHM METOJAMH

MOJTy9aTh Hay4yHbIC | BjajeeT CTaTUCTHYECKMMH METOJaMH | 00paboTKu 3KCIIEPUMEHTAIBHBIX

pe3yJIbTaThl c




HCIOJIBE30BaHUEM
COBPEMEHHBIX METOJIOB,
o0opyoBaHwUs,
BBIYHCIIUTEIBHBIX
KOMIUIEKCOB B 00J1acTH
CBOCH

npodeccCuoHaIbHON
JESTSILHOCTH,
TOTOBUTh TEKCTHI
OTYETHOM
JIOKYMEHTAIIHH 17§

Ty OJTHKAITHIH.

00paboTKn 9KCTIEPUMEHTAIILHBIX
pe3yJbTaToB; CIIOCOOCH HAXOOWTh U
OCBaMBaTh HOBBIC IIPOrPAMMHBIC PECYpPCHI
u NPUMEHSITh NPUKJIATHBIC
KOMIIBIOTEPHBIC HpOrpaMMHbIC
KOMIUICKCBI; IIPEJICTABISITE  PE3yJIbTaThl
UCCIeNOBaHUil W pa3pabOTOK B BHIC
OTYETOB, JOKJIAZ0OB, MyONMKauui B
HAyYHBIX U3/IQHUSX.

OLICHKH
3HAYUMOCTHU

pE3yabTaTOB, HaBBIKaMU
JOCTOBCPHOCTH u
TMOJYYCHHBIX PC3YJILTATOB.




IV. COAEPKAHUE U CTPYKTYPA JUCHUITJINHBI
O0BbeM THCHHMILIMHEI COCTABJIfAET 4 3aueTHBIe eAMHUILI, 144 yaca, 17 yacoB Ha YK3aMeH.

W3 HUX peanusyeTcs C UCIOb30BAHUEM AJICKTPOHHOTO 00YYCHHS U AUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoorui 10 gacoB
®opMa NPOMEKYTOUYHON ATTECTAIUM . IK3AMEH.

4.1 Conep:xxanue NUCUMIUIMHBI, CTPYKTYPHMPOBAHHOE 1O TeMaM, ¢ YKa3aHHEeM BHUAOB Y4eOHBIX 3aHATHH M OTBeJIEHHOr0 Ha HHUX
KOJIMYECTBA aKaJeMHUYeCKHX YaCOB

Ne Paznen nucouminHbl/TEMA g Bunet yueGHOI paboThI, dopMma TeKylIero
n/H < | BKIIKOYAs CAMOCTOSTEIIbHYIO paboTy 00yJaroImuXCs , | KOHTPOJIA
- E MIPAKTUYECKYIO MMOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
g 2 (B yacax) ®opma
(5} o
o g IPOMEKYTOUHOI
=2, KoHnrtakTHas paboTa npemnogaBaress ¢ =
S e o aTrecTaluu
) 00yJaromuMucs =
@ 2w < (o cemecTpam)
S 8 ¥ =
< 2 RS
2 < = S )
3} : ; E Jexmnus | Cemunap/ KoncyabTanus =
2 = = e MpakTuyeckoe,
423 3 0 g JabopaTopHoe C% -
5
O & = = 3aHsiTHe/ O«
1 2 3 4 5 6 7 8 9 10
1 VCTHEIN onpoc
Pasnen 1. Beenenue 8 1 3 3 - - p
2 P VYceTHsIl onpoc
aznmen 2. Kiietounble 1 TKaHEeBbIE TEXHOJIOTHH
et ~ 8 | 42,5 12 12 0,5 16
pacTeHui
3 P VYcTHBIH onpoc
azgen 3. Knerounble U TKaHEBBbIE TEXHOJIOTHUU
1 8 | 42,5 12 12 0,5 16
JKMBOTHBIX
4 | Pasgen 4. Mcronb3oBaHue KyIbTyphl KIETOK 8| 13 9 9 10 YeTHblit onpoc
JUIsL XpaHeHus reHo(doH1a




4.2 Il;1aH BHeayIMTOPHOM CaMOCTOAITEIbHOMH Pa0oThI 00y4arouXxcs M0 JMCHUIIIHHE

CaMocTosTeNbHas paboTa 00YJYarOIIUXCs Yu4eOHo-
0 METOTNIECKOe
Cemectp| Haspanwue pasznena, TeMbl . Cpoxu  |TpymoeMKocT HICHOMHOE obecrieueHue
Bun camocTosTenbHON paboThI CPEICTBO N
BBITTOJTHCHUS b (4ac.) CaMOCTOATENBLHON
paboTHI
8 W3ydyenne yueOHOro MaTepuana C  HCIOJb30BaHHEM 1-6 Hen 16 YerHstit onpoc Pa3zgen 5 a-r
Pasnen 2. Knerounbie u pPEKOMEHIyeMO#  JuTeparypbl Ui HOATOTOBKH K
TKaHCBBIC TCXHOJIOTUH| pakTHUECKIM 3aHSITHAM.
pacTeHui
8 Paspen 3. Kierounse u N3yuenue yqve6Horo MaTepuaja €  HCIIOJIb30BAaHHEM 7-14 uwen. 16 VYcrHbIl onpoc -« -
peKOMEHIyeMO#  JuTepaTtypbl Ui HOATOTOBKH K
TKaHCBBIC  TEXHOJIOTHH) ypagrygeckuM 3aHATHSAM.
JKUBOTHBIX
8 Wsydyenne yueOHOrOo MaTepuana C  HCIOJb30BaHHEM 15-18nex. 10 Vel -« -
Pasnen 4. Mcnonb3oBanue PEKOMEHIyEMOM  IIMTEpaTyphl  [UIi  TNOATOTOBKH K Onpoc,  JOKNIajbl
KyJIbTYPbl  KIIETOK  JJISl| IpaKTHYECKHM 3aHATHSM. (npesenTanun)

XpaHeHUs: TeHOPOoHAA

[Tonroroska pedepata (q0kIaaa, TPE3CHTAIINHN).

OO61Mit 00BEM caMOCTOATETHLHOM PabOTHI O AUCHMILTHHE (Yac) — 42

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

C HCHOJb30BaHUEM DJIEKTPOHHOIO OOydYeHUs U




4.3 ConepxxaHue y4eOHOro MaTepuasa

Pa3nes 1. BBenenne.

Tema 1. TepMuHOSIOTHS U OCHOBHBIC MOHATHS. VIcTOpus.

Hcropust ctaHOBICHUST METOAA KYJIbTUBUPOBAHUS TKAHEH pacTEHUM U KUBOTHBIX. OCHOBHBIC
MOJICTIbHBIE CHCTEMBI KYJIBTYPHI IN Vitr0: KyJbTypa OpraHoB, TKaHEH, KJIETOK, POTOILIACTOB.

Pa3zgen 2. Kiierounble 1 TKaHEeBbIE TEXHOJIOTHU PacTeHU

Tema 2.1. TexHoyiorus TOJYYCHHS KaJUTyCHBIX KJIETOK. BpiOop skcmutanta. WHmyknwms,
CyOKYyJIbTHBHpPOBAaHUE ¥ TOJJICPKAHUE JKU3HECIIOCOOHOCTH Kajuryca. Mopdomorudyeckas U
LUTOTeHETHYECKas XapakTepucTuka kamryca. lenuddepenuupoBka 1 KalIycoreHes.

Tema 2.2. TexHonorus MONYYEHHUS KYJIbTYPhl CYCHEH3HMOHHBIX M OJMHOYHBIX KIJIETOK.
[lapameTppl  OIIEHKHM pOCTa CYCHEH3MOHHOM  KylIbTypbl. (OCOOEHHOCTH  KYJbTUBHPOBAHUSA
CYCIIEH3HOHHBIX ¥ OJJMHOYHBIX KJIETOK pacTeHui. [loHATHE 0 KOHAUIIMOHUPYIOIIEM (paKTope.

Tema 2.3. TexHosI0THS MONY4YEHUS TPOTOIIACTOB U TAMNIONAHBIX KJIETOK. CrIOCOOBI BBIICIECHUS
U KyJbTUBHPOBAaHMS NPOTOIUIACTOB. Cpenbl Ui KyJIbTHBHPOBAHHUS MPOTOILIACTOB. PereHeparus
TexHosorus MHAYIMPOBAHUS TATIONIOB.

Tema 2.4. TexHonoruss UMMOOMIN3AIMKA PACTUTEIBHBIX KJIETOYHBIX KYJIbTYp. MeTo bl
UMMOOUIM3alMu  KIeTok. [IpeumyiecTBa UMMOOWIM30BAaHHBIX PACTUTENBHBIX KIETOK Mepen
TPAIUIIMOHHBIMH CIIOCO0AMHU KyJIbTUBHpPOBaHMs: CrocoObl KyJbTUBHUPOBAHHMS WMMOOMIM30BAHHBIX
KJICTOK.

Tema 2.5. TexHonorust comMarnyeckod rubpuam3amuu pacrenuit. CrocoObl oTdOpa
coMarudeckux ruOpuaoB. ['eHeTnueckoe paznoodpasue HopM pacTeHU BOSHUKAIONIMX MPU CIUSHUU
MIPOTOILJIACTOB.

Tema 2.6. TexHomorus MOJy4eHHE PEreHEPAHTOB M3 Kajulyca. MopdoreHes B KyJIbType
KJICTOK M TKaHeW. MHAyKIMsS ¥ peanu3anus MporpaMMbl pa3BUTHs IN VIIFO OT KJIETKH K PACTCHHIO.
[Tyt mopdorenesa B KyabType in Vitro. Poss reHotuna u GU3HOIOTHYSCKUX YCIOBUM B MONTYy4CHUN
pacTeHUN-PErCHEPAHTOB.

Tema 2.7. TexHONOrHS KIOHAJIBHOTO MHKPOPa3MHOXKEHHUS. MeETOJbl KIOHAJIHLHOTO
MHUKPOpPa3MHOXEHUs  pacTeHuid. KynbTUBHpOBaHWME W30JMPOBAHHBIX  MepucTeM. MHmyKums
aJIBEHTUBHBIX TMOYEK U dMOpuonaoB. KioHankHOe MUKpOpa3MHOKEeHUE U ero 3HaueHue. [lomyuenue
0€3BUPYCHOTO MOCaI0YHOI0 MaTepuaa.

Tema 2.8. TexHonorusi moiy4eHUs: KyJIbTYpbl H30JMPOBAHHBIX OPraHOB PAacCTEHUM.
Bri6op »skcrutanta. KynbTypa reHepaTUBHBIX CTPYKTYp. KynbTHBHpOBaHHE CTPYKTYp IIBETKa.
KynbpTuBHpOBaHUE H30JUPOBAHHBIX KOPHEH U INCTOBBIX TUCKOB.

Tema 2.9. TexHonmorus TmOJyYeHHE MYTAHTOB B KYyJIbType KIETOK M TKaHEH.
DKCIepUMEHTANbHBI  MyTareHes in  Vvitro. Metoasl cenekiuu in - Vitro.  ComakioHanbHas
M3MEHYUBOCTH KJIETOK U PAaCTEHUM - PETE€HEPAHTOB.

Tema 2.10. TexHonOrHs MONTY4YEHHUS] KYyIbTYPHl W30JIMPOBAHHBIX KJIETOK M TKaHEH
pacTeHHuil B POMBIIIJICHHON OHOTeXHOJOTHH. [loTydyeHne rarion/10B 1 MOJUIUIONIOB B KyJIbType INn
vitro. KioHajgpHOEe pa3sMHOXKEHHE OTHAJCHHBIX THOpUmoB. I[loydeHHE HEMONOBBIX THOPHIIOB.
KynpTypa Ki1€Tok BBICIIMX pacTEHUN Kak Croco0 MOJyYeHUs PACTUTEIHLHOTO CHIPhS I MEIUIIMHBI,
BEeTEpUHApUH, Tap(roMepun, MNUIIEBOH MpombinuieHHOCTH. Co3AaHHe I[ITaMMOB-TIPOIYIIEHTOB
IIEHHBIX OMOJIOTHYECKH aKTHBHBIX BEIIIECTB.

Paszgea 3. KiierouHble 1 TKaHeBbIe TEXHOJIOTHH JKMBOTHBIX
Tewma 3.1. VcTopusi mOsSIBIEHUS ¥ PA3BUTHS KJIETOYHBIX TEXHOJIOTHUH )KUBOTHBIX.
HcTopudeckue H3Tambl KICTOYHOW HMHXXEHEPHH 110 KYJIBTHBHPOBAHUIO JKUBOTHBIX KIIETOK.
Knaccuueckne ombitel  Xeiibnumka wuw  Mypxenma 1O BBIICICHHIO JIMHUM — JTUTUIOUIHBIX
kierok uemoBeka WI-38. «llpenen Xeidnaukay u «peHomeH crapeHuss» Ha JauHUA WI-
38. Mcnonp3oBaHue KyIbTYphl )KUBOTHBIX TKaHeld. OCHOBHBIE 3a/1a4M KJIETOYHBIX TEXHOJIOTHIA.



Tema 3.2. TexHosiorus KyJbTUBUPOBAHUS KJIETOK )KMBOTHBIX.

[TutaTenbHble Cpeabl W yCIOBHUS KyJIbTHBUpOBaHUs. [lepBuunble kieTku (PpuOpoOracTsl,
TUMQOLMTHI) U CTBOJOBBIE  KJIETKH: HCTOYHUKHM MOJy4YeHHs, 3HadueHue. OcoOeHHOCTH
KYJIbTUBUPOBAHHUS KIJIETOK XMBOTHBIX. [lepBUUHBIE KyJIbTYypbl KMBOTHBIX KJIEeTOK. [laccuBupoBaHue.
Tpanchopmaiis B MOCTOSHHYIO KIeTOYHYIO JuHMIO. [lpuuunbl Tpanchopmanuu. Hemporounas
KYJIbTYpa JXUBOTHBIX KJIETOK. CmocoObI YBETMYEHHUs MPOJIOJDKUTEILHOCTH JXU3HU HEMPOTOYHBIX
KylabTyp. MoHocoliHble KynbTypbl. IIpenMymiectBa M HEIOCTATKM MOHOCJHOWHBIX KYJBTYD.
Oco0eHHOCTH KYJIBTYpPBI KJIIETOK YeJIOBEKa.

@yHIaMEHTAJIbHBIE U IPUKJIAJHBIEC ACIIEKThI UCIIOIb30BAaHUS KIIETOYHBIX KYJIbTYP.

Tema 3.3. TexHosi0rHs KyJIbTUBUPOBAHUS TKaHEHW KUBOTHBIX.

Oprannas KyiabTypa. OCOOCHHOCTH OpPraHHOW KyJbTYpbl. METOJbI OpPTraHHOW KYJBTYPBI.
'uOpuan3anust )KUBOTHBIX KIIETOK. XUMEpbl. METO b CO3TaHUS XUMED.

DyH/IaMEHTAJIbHBIE U IPUKJIAAHBIE aCIIEKThI UCIIOIb30BAHUS OPTAHHBIX KYJIBTYD.

Tewma 3.4. IIpobGneMsl peryIupoBaHus KIETOUYHBIX TEXHOIOTHH B Poccum.

IOpunnueckne  HOpMBI  HMCHOJIB30BaHUSl  KIETOYHBIX  TeXHOJOruh. Mcnonb3oBaHue
ayTOJOTUYHBIX U QJJIOTEHHBIX (4y>KEPOAHBIX) KJIETOK. DTanbl BHEAPECHHS KIJIETOUYHBIX TEXHOJOTHI:
CO3J]aHUE HOBOM KIIETOYHOW TEXHOJIOTMH, JOKIMHHYECKUE HCCIEAOBAHMS, PETUCTpanusi KIETOYHOU
TEXHOJIOTHH, MPOBEJICHNE OTPAHUYCHHBIX KIIMHUYECKUX UCCIICTOBAHUIA.

Pa3nen 4. Ucno/ib30BaHue KyJIbTYPbI KJIETOK JIsI XpaHeHHUs reHO(oHAa.

Tema 4.1. MeTo/pl 3aMeUICHHs] POCTA KYJIBTYp B YCIOBHSIX iN Vitro.

KpuoxoHcepBaiusi pacTUTENbHBIX U JKUBOTHBIX KJIETOUHBIX KYJIbTYp. OCHOBHBIE HPUHLUIIBI
KPUOKOHCEpBALMU, XpaHEHUs M pasMopaxuBaHus. DakTopsl, BIUAIOLIME HA BBDKMBAHUE KIIETOK,
XpaHALMXCS IPU HU3KUX Temneparypax. KpuonpoTekTopsl.

4.3.1 IlepeyeHb CeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

Ne | Ne pasgesia u TeMbl HaumenoBanue Tpynoemkocts | OueHounbie | PopMupyembl
n/H CeMUHAPOB, (uac.) cpeacrsa e
INPAKTHICCKUX U Bcero | 3 Hux KOMIIETCHIIUN
J1adOpaToOPHBIX 4acoB | MPaKT (MHAMKATOPBI
pador HYecKa )
A
moaroT
OBKa
1 2 3 4 5 6 7
1 | Pasmen 2. Knerounsie wu | 2.1. Texnonorus TIK-1:
TKaHEBbIe TEXHOJIOTUM | IOJIYyYEHUsI KaJLIyCHBIX 12 12 WK 1k 1.1
acTeHUH KJIETOK.
’ 2.2. TexHonorust K 1 1.2
HOJIy4eHHs KYJIbTYpbI HJIK ik 13
CYCIEH3HOHHBIX U [1K-2:
OJIMHOYHBIX KJICTOK. VYcTHBIN Hji. K k21
ifn. 1:12111{/1?1? FI(/)I:OHHaCTOB onpoc MUK iz
u F&?‘IJ’IOI/IIIHLII))( KJIETOK. MK nxc2.
2.4. TexHonorus
AMMOOHIN3alUHA
PACTUTENbHBIX KIETOYHBIX
KyJBTYD.
2.5.Texnonorus
COMaTHUYECKOU
rubpuaM3alluyd PacTeHU.
2.6. Texnonorus
HIOJTy4eHHE PETreHEePaHTOB




U3 KaJuryca.
2.7.Texnoinorus
KJIOHAJILHOI'O
MHUKPOPAa3MHOXKCHUSL.
2.8. Texnomorus
MOJYYCHUS KYJIbTYPhI
M30JIUPOBAHHBIX OPTaHOB
pacTeHHi.

2.9. Texnonorus
MIOJTyYeHNE MYTaHTOB B
KYJIBType KICTOK U
TKaHCH.
2.10.TexHoiorus
MOJYYCHUS KYJIBTYPhI
M30JIUPOBAHHBIX KJIETOK H
TKaHEe! pacTeHuil B

IIPOMBIIITICHHON
OMOTEXHOJIOTHH.

2 | Pasmen 3. Knerounele u | 3.1. Hctopus mnosiBieHus [IK-1:
TKaHEBBIC TEXHONIOTHH | M PA3BUTHA  KICTOYHBIX 12 12 WK 1k 1.1
JKIBOTHBIX TEXHOJIOTHH KUBOTHBIX. .

3.2.TexHONOTHA YeTHbIA HAK 1k 1.2

KYIbTUBUPOBAHUS KJIETOK OIIpocC WK nx 1.3

JKHBOTHBIX. [IK-2:

3.3.Texunonorus UK k21

i(KyJII)(”)FHBHPOBaHI/IH TKaHeu WK 122
HUBOTHBIX.

3.4.ITpoGnembl MK 2

perynupoBaHus

KJIETOYHBIX TEXHOJIOTHH B

Poccun.

3 | Pazmen 4. Ucnonws3zoBanue | 4.1.Metoapl 3ameasicHUs TIK-1:
KYJNbTYpHI KJ'I(;TOI( TUTS ﬂ?if& cicym,Typ B YCIIOBHSAX 12 12 N WK 1k 1.1
XpaHeHus TeHo(oH . .

P ompoc UK ik 1.2
HJIK ik 1.3
IK-2:
HJIK k2.1
HJIK k2.2
HJIK nk 2.
4.3.2. Hepeqeﬂb TEM (BO]'[pOCOB), BBIHOCMMBIX Ha CaMOCTOATECJIBHOC HU3YYCHHE
CTYICHTAMH B PaMKax caMocTosiTe1bHOi padorsl (CPC)
Ne n/m Tema 3aganue ®opmupyemasn HNIK
KOMIIETEeH U
1. ITonyuyenne xamrycHbx KieTOK | M3yduts TEOPETUYECKUI IIK-1 IK-1:
pacreHuit Marepuanl U IOAIOTOBUTCS K HIIK k1.1
YCTHOMY OIIPOCY. HJIK ik 1.2
HJIK ik 1.3
IK-2 IK-2:
HJIK 11k 2.1
HJIK i 2.2
HJIK ik >,
2. Kynbrypsl cycneH3uoHHbIX U | M3yuuts TEOPETHUYECKHH [K-1 IK-1:
OJMHOYHBIX KJIETOK Marepuag M NOATOTOBUTCS K HJIK nk 1.1
YCTHOMY OIIPOCY. HJIK ik 1.2

HIIK ik 1.3




[K-2

[K-2:
UK k2.1
UK nx 2.2
UK 5k 2.

HonyquI/Ie MMpoTOoIJIaCTOB U
TarmIONMJHBIX KJICTOK.

Wzyuuts TEOpeTHYECKUI
MaTepuall U TOATOTOBHUTCS K
YCTHOMY OIPOCY.

[K-1

[K-2

TK-1:
UK k1.1
UK 5k 1.2
HIK 1k 1.3

[K-2:
HIK 11k 2.1
HIK 5k 2.2
HJK pix 2.

Crioco0s1 AMMOOMIN3aLHN
pacTUTENBHBIX KJIETOYHBIX

KYJIBTYP.

W3yuuts TEOPETUYECKUI
MaTepHal U TOATOTOBHUTCS K
YCTHOMY OIIpOCY.

[K-1

[K-2

MK-1:
HIK ik 1.1
UK 5k 1.2
UK k13

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

ComaTndeckasi THOPHIM3ALUS
pacTeHui

W3yuuts TEOPETUYECKUI
MaTepHall W TOATOTOBHUTCS K
YCTHOMY OHIpOCYy.

[K-1

[K-2

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

[K-2:
HIK 11k 2.1
HIK 5k 2.2
UK k2.

MeTtopl KJIOHAJIbHOTO
MHKPOPa3MHOKEHUS.

N3yuuts TEOPETUYECKUI
Marepual U IMOATOTOBUTCA K
YCTHOMY OIIPOCY.

[IK-1

[K-2

IK-1:
UK 1k 1.1
HIK 5k 1.2
UK nk 13

IK-2:
HIK ik 2.1
HIK 1k 2.2
HJK 2.

Meroapl MONMy4eHHUS KyJIbTYp
M30JIMPOBAHHBIX OpTaHoB
pacTeHui

W3yuuts TEOPETUYECKUI
MaTepuall W TOATOTOBUTCS K
YCTHOMY OIIpOCY.

[K-1

[K-2

MK-1:
HIK ik 1.1
UK nx 1.2
K ik 1.3

TK-2:
UK nx 2.1
UK nx 2.2
UK 2.

ITonyuenne MYTAaHTOB B
KYJbTYp€ KJIETOK U TKaHeH.

N3yuuts TEOPETUYECKUI
MaTepual U MOATOTOBUTCS K
YCTHOMY OHIPOCY.

IIK-1

[K-2

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

[K-2:
K k2.1
HIK 1k 2.2
K 2.

Hcnons3oBanue KYJNbTYypBI
W30JIMPOBAHHBIX  KJIETOK U
TKaHeH pacTeHui B
IIPOMBIIIJIEHHON
OMOTEXHOJIOTHH.

N3yunts TEOPETHUYECKHH
MaTepual W MOATOTOBUTCS K
YCTHOMY OIIpOCY.

[K-1

IK-2

MK-1:
HIK nx 1.1
HIK nx 1.2
HJIK rix 1.3

TK-2:
HK k2.1
HIK nk 2.2
K 2.
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MCTOI[I:I KYJIbTUBHUPOBAHU
KJICTOK JKMBOTHBIX.

N3yunts TEOPETHUYECKUH
MaTepual U HOATOTOBUTCA K

[K-1

IK-1:
HIK nx 1.1




IpoGembl pEryJIMpOBaHUS | YCTHOMY OIPOCY. HIK 5k 1.2
KIETOYHBIX  TEXHOJOTUU B UK ik 1.3
Poccun. TIK-2 I1K-2:

UK nx 2.1
HJIK 2.2
HIIK k.

11 Otanbl BHEAPEHHUS KIETOYHBIX | M3y4uTts TEOPETUUYECKUH [K-1 IK-1:

TEXHOJIOTHH. Marepuag U IMOATOTOBUTCS K UK k1.1
YCTHOMY OIPOCY. HIIK i 1.2
HIIK ik 1.3
[K-2 IK-2:

HIIK 11k 2.1
HIIK 11k 2.2
HJIK ik 2,

12 PerynupoBanue KJIETOYHBIX | M3y4uTth TEOpPETUUYECKUH [K-1 IK-1:

TexHosoruu B Poccun MaTrepuang U IOATNOTOBUTCS K HIIK nk 1.1
YCTHOMY OIIPOCY. UK 5k 1.2
MK k13
[K-2 [K-2:

MK rxc 2.1
HJIK rxc 2.2
HJIK nkc 2.

13 Kpnokonceppanus Wzyants TEOPETHUYCCKHHA IK-1 IK-1:

pPacTUTENIFHBIX W JKMBOTHBIX | Marepuag M TOJITOTOBHTCS K UK 1k 1.1
KJIETOYHBIX KYJBTYP. YCTHOMY OIIPOCY. UK nk 12
HIIK ik 1.3
IK-2 IK-2:

MK k2.1
MK ik 2.2
MK ik >,

4.4. MeroanuyecKkue yKa3aHus 110 OPraHU3alUU CAMOCTOSITEIbHOI Pa0doThI CTYIeHTOB

CamocTrosTenbHass paboTa CTYIEHTOB SIBJISIETCSI COCTABHOM YacThlO Y4YEOHOro Ipoliecca U
npecienyeT cleayrolue Heu:

* COBEpIICHCTBOBAaHHME HABBIKOB CaMOO0pPa30BaTEeIbHOW pabOThl Kak OCHOBHOTO ITyTH
MIOBBIIIEHUS YPOBHS 00pa30BaHuUs;

* yruyOJieHue U paclIupeHne 3HaHUH M0 MPEIMETY.

Jlns opraHuzaluu camMoOCTOSITENbHOM paboTel mo aucuuiuinHe «KieroyHass M TKaHeBas
MH)KEHEPHUs» UCIIOJIB3YIOTCS ClleAyIoIre GOopMBbl CAMOCTOSTENbHON yueOHOM paboThI:

* U3yYEHHE MaTepuaia, U3JI0KEHHOTO B JICKIIMSIX;

* U3YYEHHE U aHAJIU3 PEKOMEHI0BaHHOW JIUTEPaTYpHI;

*  CaMOCTOSITENIbHBIN MOUCK, U3YYEHHE U aHAJIU3 JIMTEPATYPhI [0 AUCLUUIUIMHE, HE YKa3aHHBIN
B CIIMCKE PEKOMEHI0BaHHOMW JIUTEPATYPbI;

* CaMOCTOSITEIbHOE M3yuyeHuEe Yy4yeOHOro MmaTepuaina, MpeayCMOTPEHHOro paboueit
IIPOrpaMMOii, HO HE U3JI0)KEHHOTO B JIEKIIMSIX.

[ToaroroBka K MPaKTUYECKOMY 3aHSATHIO COCTOUT B TEOPETHUECKOM MOATOTOBKE U BBIMOJTHEHUN
MPAKTUYECKHX 3aJaHUi (YTCHHE TIEPHONICCKOM JINTEPATyPhl, OTBETHI HA BOTIPOCHI U T.11.):

* MOATOTOBKA K OIpPOCY;

* TMOATOTOBKa pedeparos;

* TOJArOTOBKA YCTHBIX JOKJIAOB;

* MOJArOTOBKA MPE3EHTAIIUMN.




Pexomenoayuu no noocomoske pegpepama

Pegpepam — hopma mucCbMEHHOU pabOTHI, KOTOPYIO PEKOMEHAYETCSl IPUMEHSTh MTPU OCBOCHUU
BapHaTUBHBIX (MPO(UIBHBIX) TUCHUILIMH NpodeccruoHanbHoro mukia. [Ipencrasiser coboil kpatkoe
U3JI0’KEHUE COJEPKAaHUS HAYUHBIX TPYJIOB, JUTEPATYPHI 110 ONPEAEICHHON TEME.

3amaya TONrOTOBKU pedepara — 3aKpenuTh 3HAHMS, TOJYYCHHBbIE TMPH H3YYCHHUH
TEOPETUYECKOTO Kypca, M TMOJYYUTh HABBIKM CaMOCTOSITEIBHOTO H3YYEHHUS MEXIYyHAPOIHBIX
HMCTOYHUKOB COBPEMEHHOW JHUTepaTyphl Ha aHrjIHiickoMm s3bike. Pedepar mnpexacraBisier coOoi
KpaTKUi aHAJIMTHYECKUH 0030p MUHHMYM OJHOTO HCCIIECJAOBAaHHS B OOJACTH SKCIIEPUMEHTAIBHON
OMOJIOTUH KJIETKU C NMPUMEHEHHEM MOJIEKYJISIPHO-OMOJOTHYECKMX METOA0B aHaiu3a. MccienoBanue,
BbIOpaHHOE Ui 0030pa, MOJDKHO OBITH OMYOJMKOBAHO HA AHTJIMHCKOM SI3BIKE B PEIEH3UPYEMBIX
MEXIYHApOJHBIX U3/aHUAX HE paHee, yeM 3a nociennue 10 ger. CTyneHT caMOoCTOSITENbHO BBIOMpaeT
TeMy pedepara U MPOM3BOJAUT MOHMCK CTAaThbH, MO KOTOPOM OyIeT nenarh aHATUTHYECKH 0030p, ¢
MCIOJIb30BaHUEM JOCTYIHBIX 0a3 TaHHBIX HAYYHOU JUTEpaTyphl U MOUCKOBBIX cucTeM. CTaThs U TeMa
pedepara momkHa OBITH OJ0OpEHA mMpernojaaBareleM IUCHHUIUIMHBL [lpu monaroroBke pedepara
CTYICHT TOMOJIHUTEIHFHO MOKET UCIOJIB30BaTh yUeOHYIO, CIEIHAIBHYIO U CIIPABOYHYIO JIUTEPATYPY,
HAyYHBIE CTaThU B POCCHUICKHX W MEXKIYyHAapOAHBIX M3IaHMAX. Pedepar mpencraBisercs CTyJeHTOM
Ha OJJIGKTPOHHOM HOCHUTENE U JIOJDKEH COJIep)KaTh CIEAYIOUIME pa3AeNbl: THUTYJIbHBINA JIHCT,
CoJiep’KaHue, BBEJCHUE, OCHOBHAs YacTb, 3aKJIOUEHHE, CIIMCOK MCIIOIb30BAaHHOW JUTEpaTyphl. B
OCHOBHOM 4aCTH MPUBOJUTCS 0030p MCIOJIB30BAHHBIX B OMYOJMKOBAHHOM HCCIIEIOBAaHUM METOJOB U
pesynbratoB. O0beM pedepara AomkeH coctaBisaTh 10 - 15 crpanmi, HO He Oonee 20 cTpaHUI
MamuHonucHoro Tekcra popmarta A4, mpudrom TimesNewRoman kernem 14 gepes 1.5 uHTEpBana.
Odopmiienne pedepata TPOU3BOAUTCS COTJIACHO PEKOMEHAAIUSAM y4eOHO-METOINIECKON KOMHCCUHU
ouosioro-nmouBeHHoro  Qakyiasrera DPIBOY BO «MI'Y» 118  KypcoBBIX UM BBIIYCKHBIX
kB (pukanroHHeIx padoT. Taxke momyckaercs odopmiienue pedepara B coorBerctBuu ¢ ['OCT
7.32—2017, ycranapnuBaroum o61mue TpeOoBaHus K CTPYKType U mpaBujiaM ohOpMIICHHS OTYETOB
0 Hay4yHO-HCCJIEI0BATEIbCKUX paboTax.

Pexomenoayuu no noocomosxe ycmnoeo ooxnaoa

3amura pedepara mpousBoAUTCS B (opme gokiana (yCTHOTO BBICTYIUICHHUS) CTYJIEHTa Ha
MPAKTUYECKOM 3aHATUU Tepel ayAuTOpuel, BKIIOYAroIiei B ceOs CTYIEHTOB U MpernojaBaTens
JTUCHUTITUHBL. JIOKJIa[ TOKEH COTPOBOXKAATHCS HATJISIHBIM MPEACTABICHUEM KPATKOTO COJEPKaHUs
pedepara B BHUAE NPE3CHTAIMH, BBIMOJTHEHHON C HCIOIH30BAHUEM KOMIBIOTEPHBIX MPOrpamM.
Pexomenayercs ayis MOATOTOBKM TMPE3EHTAIMM HUCIOJIB30BaTh mnporpammy MicrosoftPowerPoint.
3anmaveil 1okiana B BUJE YCTHOTO BBICTYIJICHUS SIBISETCS MOMYYSHHS MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIEI0BATENbCKOM pabOThl, YMEHUI KPAaTKO U HATJISIHO MPEICTABISITH PE3YJIbTAThl UCCIEIOBAHUS,
(dbopMUpOBaHNE HABBIKOB M YMEHHI BeIEHUSI HAYYHOU TUCKYCCUU.

Pexomenoayuu no noocomoske npezenmayuu.

[IpesenTtanmu - cnoco® mpeacTaBieHUs WHOOpPMAIMK, COYETAIOMUMA B cebe  TEeKCT,
TUIEPTEKCTOBBIE CCHUIKH, KOMIBIOTEPHYIO aHUMAIUIO, rpaduKu, BUICO, MY3bIKY U 3BYKOBOH psif,
KOTOpBhIC OPTraHW30BaHbl B €AWHYIO cpeny. lIpe3eHTanus MMeeT CIOXKET, CIICHApUH H CTPYKTYpY,
OpPraHM30BaHHYIO 7 yA0OHOro Bocmpusitus wuHpopMmamuu. OTIUIUTETFHOW OCOOCHHOCTHIO
MIPEe3CHTAIMH SABJISETCS €€ MHTEPAaKTUBHOCTh, TO €CTh cO37aBaeMasi JUIsl TI0Jb30BaTeNsl BO3MOXKHOCTD
B3aMMOJICHCTBHS Uepe3 dIIEMEHTHI yIIPaBICHHUS.

[Mpezenrtarmu oObIYHO AenmaroT B PowerPoint, B Impress, nmu6o B Acrobat. Ilpesenrarus
COCTOHWT WU3:

1. TurynpHoro nucra (1 cmaiig AOMKEH conepkaTh Ha3BaHUE NPE3EHTAIMH, €€ aBTopa,
KOHTAKTHYIO HH()OPMAIUIO aBTOPA).



2. Conepxanus (2 ciaiii COACPKUT IIJIaH MPE3CHTAIMH, BKIIOYAIOIMINNA OCHOBHBIC BOMPOCHI
TEMBI, PaCKpbIBAEMOM Ha CIIEYIOIIUX cllaiifax).

3. OcHoBHOrO Marepuana (TekcToBass HHGOpMAIMs, IUarpaMMbl, pucyHkH, pororpadun (3 u
T.JI. CJIAH]IBI).

4. O6001IeHNSs U BBIBOIOB (ClIaii/] ¢ KpaTKHM 000OIIEHHEM, BEIBOIAMH).

5. Cnucka HMCHOJBb30BaHHOM JIUTEpaTyphl (CIalj] CO CIHCKOM HCIIOJIb30BAaHHON JUTEPATYpPbI
opopmiiennbiM o HJI, BkiIowarommM He MEHEEe 5 HCTOYHUKOB, U3 KOTOPBIX HE MEHEee Tpex
HMCTOYHUKOB-CTAThH 3a MOCJIEIHNUE 3 TO/a).

Kpumepuu oyenxu peghepama

W3noxeHHoe MOHMMaHUe pedepara KaK LEJIOCTHOIO aBTOPCKOTO TEKCTa OINpeNeNsieT KpUTepHu
€ro OLEHKU: HOBHM3HA TEKCTa; CTEIEHb PACKPBITHS CYIIHOCTH BOMpOCa; COOMIOIeHUS TpeOOBaHUN K
oopMIICHHUIO.

Hosusna mexcma: a) ymeHue paloTaTh C HCCIEAOBAHUSAMU, KPUTHUYECKON JUTEPATypOil,
CHCTEMaTU3HPOBATh U CTPYKTYPUPOBATh MarepHai; 0) caMOCTOSTENbHOCTh OILICHOK U CY)KICHHIA; B)
CTHJIEBOE €IMHCTBO TEKCTA.

Cmenenv packpvlmus CcywHOCMU 60NPOCA. a) COOTBETCTBHE IUIaHA TeMme pedepara; 0)
COOTBETCTBHE COJIEpP)KaHUA TeMe U IaHy pedepara; B) MOITHOTA U TIyOMHA 3HAHUU MO TEeMeE; T)
000CHOBAHHOCTB CITOCOOOB M METOAOB PabOTHI C MaTEPHUAIOM; €) YMEHHE 0000IIaTh, 1eIaTh BEIBOIHI,
COIIOCTABJIATH Pa3IMYHbIE TOUKH 3PEHHUS [0 OAHOMY BOIpocy (mpobdieme).

Cobnrodenue mpebosanuii Kk ogopmienuio. a) HACKOIBKO BEPHO O(GOPMIICHBI CCBUIKH Ha
UCIOJIb3YEMYIO JINTEPATYpPy, CHUCOK JIUTEPATyphl; 0) OlleHKAa IPAMOTHOCTH U KYJIbTYpPHI U3NI0KEHUs (B
T.4. opporpaduaeckoil, MyHKTYallMOHHON, CTHIIMCTHYECKON KYJIbTYpHI), BIaJICHUE TEPMHUHOJIOTHEH; B)
coOmoaenne TpeboBaHmii k 00bEMY pedepara.

* OueHnka «omauuroy. TemMa IOJTHOCTBIO PaCKphITa, IPOAHAIU3UPOBAHO COBPEMEHHOE COCTOSIHUE
BOIIPOCA, MaTepHal M3JI0XKEH JIOTMYHO, MOCIEA0BAaTENbHO, pedepar 0GOpMICH B COOTBETCTBHH C
TEXHUYECKMMHU TPEeOOBAaHUSIMHU, IPEABSABISEMBIMHI K TAKOTO poJia paboTaM.

* OueHka «xopowoy.Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepualla, HO IIpH
TOM MaTepuaj B HEJOCTaTOYHOM CTEMEeHHM NpOaHaIM3MPOBAH aBTOPOM, odopmieHue pedepara
COOTBETCTBYET TEXHHUECKUM TPEOOBAHUSM.

* OueHka «yoosremeopumenvhoy. TemMa  packpelTa IOBEpXHOCTHO, Marepuan  He
MIPOaHAIM3UPOBaH, B 0(pOPMIICHUN UMEIOTCS TEXHUUECKUE HEOCTATKH.

* OueHka «HeyOoosIemeopumenvHoy - TeMa HE pPacKpbITa, CKYIHBIH 00BEM IpPHUBEICHHBIX
MaTepHaloB.

Kpumepuu oyenxu ycmuozo ooknaoa

OrneHka yCTHOro JOKJIaJa OCYHIECTBISIETCS B COOTBETCTBHUE CO CIEAYIOIIUMH KPUTEPUSMHU:
YETKOCTh H3JIOKEHHUS OCHOBHBIX OJJIEMEHTOB pedepaTa; MOHMMaHHE H3ydyaeMoW MHpoOieMbl U
METOJIOJIOTUM HAy4YHOTO HCCJEOBaHUS; YMEHHE BBISIBISTH CUJIbHBIE CTOPOHBI M HEIOCTaTKU
U3JIO)KEHHBIX B CTaTbe TEOPUH M HCIIOJIB30BAHHBIX METOJOJIOTMUECKUX IOAXO/A0B; BIAJCHUE
npodeccuoHanbHOM TEPMUHOJIOTHEHN; YMEHHE OTBEYaTh Ha BOIPOCHI ayIUTOPUH.

* Onenka «omauuno». B [OKIaze TIONHOCTBIO pacKpbiTa TeMa, MPOAHAIU3UPOBAHO
COBPEMEHHOE COCTOSIHHE BOIPOCA; CTYJIEHT CBOOOJHO BaJ€eT MaTE€pHUaloM, M3J1araeT e€ro JOru4Ho,
ITOCJIEI0BATEIBHO, JIJAKOHUYHO, XOPOIINM HayYHBIM SI3BIKOM. J[OKJIa7 COMpoBOKAaeTCs Npe3eHTalueEN,
KOTOpasi COCTaBJeHa C COONIIOJIeHHEeM OOUMX TpeOoBaHUM O(OpMIIEHHUS, COAEPKUT CCBUIKH Ha
MpUBEACHHbIE (OTO, PUCYHKH, CXeMbl U T.1. [Ipu 00CyX AeHUU CTYyIEeHT AEMOHCTPUPYET MOHMMAaHUE
M3y4yaeMoM MpoOJeMbl M METOIOJOIMH HAy4YHOTO HCCIIEAOBaHUS, BIaZeHHE MNpodhecCHOHAIBHON
TEPMUHOJIOTUEN U YMEHHE TPAaMOTHO OTBEYaTh Ha BOIPOCHI AYUTOPHH.



* OueHka «xopomo». Tema packppiTa, IPUBENCHO TOCTATOYHOE KOJIUYECTBO MaTepHalia, HO
[P 3TOM MaTepuaji B HEAOCTATOYHOW CTENEHM IPOAHAIM3UPOBAaH aBTOpPOM. MmeroTcs HenoueTsl B
oQOpMIIGHHH TPE3eHTALUUU WM TMpPE3eHTAlKs HE B IOJHOM CTENEHU COOTBETCTBYET OOIIUM
TpeOoBanusM. OTBeThl CTYAEHTA Ha BONPOCHI HE  SBISAIOTCA  HCUEPIBIBAIOIIMMHU |
apryMEHTUPOBAaHHBIMH.

e OueHka «yJIOBJIETBOPUTENBHO». Tema packpblTa HE IOJHOCTBbIO, MaTepual He
MIPOAHAJIU3UPOBAH, CTYJIEHT IOKa3blBa€T IOBEPXHOCTHbIC 3HaHuA. lIpe3eHTanus dYacTUYHO
COOTBETCTBYET YCTAaHOBJIEHHBIM TpeOoBaHusM. [lpu oOCyxneHuMm [oKiaga CTYIOCHT JaerT
HEIMPAaBUJIbHBIE WM UCUEPIBIBAIOIINE OTBETHI.

* OmeHka «HEYIOBICTBOPUTEIBbHO». Tema He packpbiTa, NPUBEACH CKYIHBIH 00BEM
MaTepuaia; Mpe3eHTalus OTCYTCTBYET WM HE COOTBETCTBYeT TpeOoBaHusiM. [lpu oOcyxaenuu
JIOKJIaJia CTY/IEHT HE J1aeT OTBETHI WJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

4.5 IlpuMepHasi TeMAaTHKA KypCOBBIX padoT (IIPOEKTOB)
KypcoBblie paboTbl He IPEeyCMOTPEHBI YUEOHBIM I1JIAHOM.

V. YYUEBHO-METOJUYECKOE 1 HTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

a) nepevyeHb JIUTEPATYPhI

1. buotexunomnorus [Tekcrt]: B 2 u.: yue6. u npaktuky™m / pen.: H. B. 3arockuna, JI. B. Hazapenko.
- 2-e w3., uctp. u foi. - M.: FOpaiit, 2018 (25 3x3.)

2. Eroposa T.A. OcHoBsl 6uotexHonoruu [ Tekct]: yue6. nocobue s ctya. By3os / T. A.
Eroposa, C. M. Kityroga, E. A. XXusyxuna. - 3-e usn., crep. - M.: Akanemus, 2006. - 208 ¢ -
ISBN 5-7695-2808-7 (28 5k3.)

3. Tlecuos, I'. B. buorexnonorus: yaueoHo-meroandeckoe nmocodue / I'. B. I[lecrios, H. H. XKykos.
— Tyna: TTIIY, 2021. — 68 c. — ISBN 978-5-6045162-5-6. — TekcT: anekTponHsblii // Jlans:
aJIeKTpoHHO-O0nOmoteynas cucrema. — URL: https://e.lanbook.com/book/213473— Pexxum
noctyna: Juist aBropus. [lonb3oBareneit

4. Axumosa, C. A. buorexnonorus: yaeoHoe nocobue / C. A. AkumoBa, I'. M. @upcos. — 2-¢
u3a. — Bonrorpaa: Bonrorpaackuii 'AY, 2018. — 144 ¢. — Texkct: anexTpoHHbIi // JIaHs:
aJIeKTpOHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/book/112369 — Pesxum
JOCTyHa: JUIsl aBTOPHU3. MOJIb30BaTeNIeil

5. Kpurep, O. B. Opranuzanusi OMOTEXHOJIOTUYECKUX MPOU3BOJCTB: yuyebHoe mocodue / O. B.

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

Texcr:  snexktpoHHsiii /  Jlab:  2neKTpoHHO-OMOMMoTeunas  cuctema. —  URL:

https://e.lanbook.com/book/107701— Pexwum mocTyma: 1uis aBTOPHU3. MOJIB30BATENCH

0) nepuogUYecKHe U3TAHUS
B) CIHCOK aBTOPCKUX METOANYECKUX Pa3padoToK

F) 0a3bI AAHHbIX, I/lHq)OpMaIIl/lOHHO-Cl'lpaBO‘IHbIe U MOUCKOBbIC CUCTEMbI

1. https://www.ncbi.nlm.nih.gov — BeG-caiit HanmonanbHOro IeHTpa OMOTEXHOJIOTHUECKON
unpopmanun CIHA (NCBI), xotopslii mpenoctaBisieT OeCIUIaTHBIA AOCTYH K pPa3IU4HbIM Oa3zam
JAHHBIX, BKJIIOYas Oa3bl JAHHBIX, COJIEpKalllle pazIUYHble THUIbl T€HETUYECKUX JIaHHBIX, O0a3bl
JAHHBIX AHHOTAIMKA MyOnMKauui OMOMEIUIMHCKOH U 0O0IIe0MOIOrHYecKoi HalpaBIeHHOCTH;
COJIEPKUT MOIYJIIPHbIE MPUIIOKEHUS U HMHCTPYMEHThI OMOMH(POPMAIIMIOHHOTO aHATIN3a.

2. https://www.ncbi.nlm.nih.gov/genbank/ —-reHernueckas 0a3a manHbix GenBank
HammonansHoro menrpa OumorexHonorumueckoi wuHpopmanuu CHIA (NCBI), xotopas conmepxur



OOIIECZOCTYTHYI0O AaHHOTHPOBAHHYIO KOJUICKIIMIO BCEX HYKICOTHUAHBIX IOCIEIOBATEIbHOCTEH
3aKOJIMPOBAHHBIX B HUX MOCIIE0BATEIBHOCTEH OEIIKOB.

3. http://www.boldsystems.org - oGmaunas maargopma JUIS  XpaHEHHsS M aHajIM3a
reHetnueckux JgaHHblX 1o  JIHK-mrTpuxkogupoBanus, paspaboranHas LIeHTpoM TeHOMUKH
ouopaznooOpasusi (Kanama). CocTOMT H3 4YETHIpEX OCHOBHBIX MOJYJCH: IOpTaja JaHHBIX,
obpaszoBarensHOro moprana, peecrtpa BIN (unentudukanuonnsie Homepa JJHK-mrpuxkoaupoBanusi)
W MHCTPYMEHTapus Juisi cOopa v aHAIIM3a JIaHHBIX.

4. http://lwww.ebi.ac.uk — BeG-caiit EBponeiickoro uHctHTyTa OnomHpopmaruku (EMBL-
EBI), xoTopwlii mnpeaocTaBisieT OECIUIaTHBIM JOCTYN K TOMYJSPHBIM  MPUJIOKCHUSIM IS
OMOMH(OPMAITMOHHOTO aHATM3a HYKJICOTHIHBIX M OCKOBBIX IOCIIEAOBATEILHOCTEH, MOUCKA JaHHBIX
C MOIIHBIMU BO3MOKHOCTSIMU TIEPEKPECTHBIX CCHUIOK.

5. https://www.ebi.ac.uk/ena - Espomeiickuii apxuB HykieotunoB (ENA), apxuBHas
reHeTudeckas 0Oa3za naHHbIX EBpomneiickoro wmHctutyra OuomHpopmatukun (EMBL-EBI), koropas
COZICPKUT MCUEPIBIBAIONIYI0O MH(POPMALIMIO O TIOCIEI0BATEIILHOCTH HYKJICOTHIIOB B MHpE, BKIIIOUAs
JaHHbIE O HEOOpaOOTAaHHBIX MOCIEIOBATEIBHOCTIX, WHPOPMALIUI0 O COOpKax W (PYHKIMOHAIBHBIC
aHHOTALIWU.

6. http://ensemblgenomes.org — Ensembl, coBMecTHBIIi HaydHBIi MPOEKT EBporeickoro
uHctutyra OnomHpopmatuku u WHcturyra CeHrepa, KOTOPBI MPEAOCTABISECT WHTEPUPOBAHHBIHN
JOCTYH K 0a3aM JIaHHBIX, KACAIOIIMXCS CTPOCHHSI TCHOMOB Pa3JIMYHBIX OPTaHU3MOB.

7. http://www.ddbj.nig.ac.jp/ — Snounckas 6a3a mganubix JJHK DDBJ, kotopas comepxur
UHPOPMAIIMIO O HYKICOTUIHBIX IOCIEIOBATEIBHOCTIX, OTHOCSIIMXCS K pa3jIMYHbIM TE€HaM |
OpraHu3Mam.

8. https://www.ncbi.nlm.nih.gov/pubmed/ — anrnos3sunas TekcroBas 6a3a manHslx PubMed,
cojiepiKamiasi [UTAThl, aHHOTALUK M CCHUIKM Ha TIOJIHBIC TEKCThI MyOJIMKAIMi OMOMETUIIMHCKON |
00I11Ie0MOIOrMYECKON HAIPaBIeHHOCTH HaloHambHOTO IIeHTpa OMOTEXHOJOTHYECKOW MH(OPMALUU
CLIA (NCBI).

9. https://www.sciencedirect.com — 06a3a [JaHHBIX AaHIJIOA3BIYHOW HAYYHOW IEPHOIUKH
ScienceDirect m3marensctBa Elsevier, mpemocraBiser OeCIUIaTHBIM JOCTYl K aHHOTAIMSAM BCEX
nyOJIMKalWi, conepkaimuxcs B 6asze, u k 0osiee 1,2 MITH. MTOJIHBIX TEKCTOB CTaTCH.

10. http://elibrary.ru/defaultx.asp - wHayuHas SJCKTpOHHas OWONIMOTEKA, KPYITHEHIIHH
poccHiicKiii MHPOPMAIIMOHHBINM MOPTal B 00JaCTH HAayKH, TEXHOJOTHU, MEJMIMHBI U 00pa30BaHMS,
coziepxaiuii pedepatsl ¥ MOTHBIE TEKCTHI HAYYHBIX CTaTEH U MyOJIMKAIIAN.

11. https://cyberleninka.ru ~ —  poccuiickas ~ HaydHas ~ DJIEKTpOHHas  OHONHMOTEKA
«KubepJlennnkay.
12. https://www.researchgate.net — OecruiaTHas comnmaiabHas ceTh ResearchGate s

COTPYJHHYECTBA YYEHBIX BCEX HAYYHBIX JUCIMIUIMH, BKJIIOYAET TaKHE CETEBbIC MPUIOKEHHS, KaK
CEMaHTHYECKUIl TIOUCK, COBMECTHOE HCIIOIb30BaHUE (aillIoB, OOMEH MyOJUKAIMAMH, TEMaTHYECKUE
(bOpyMBI, METOIOJIOTHYECKHE TUCKYCCHU M TaK JlaJiee.

13. http://molbiol.ru - HeiiTpampHas pPYCCKOSA3bIYHAS  TEPPUTOPUS A TeX, KTO
npodeccnoHaNbHO CBsI3aH ¢ OMOJIOTHEN WIIM MOJIEKYIISIPHOM Onoiorne.

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

15. Undopmamnmonnas cucrtema «EnnHOEe OKHO J0cTyma K 0oOpa3oBaTeIbHBIM pecypcam»
(http://window.edu.ru)

16. DBC «IOPAMWT». Anpec noctyna: https://www.biblio-online.ru/

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

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

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

20. Coro3 oOpazoBarenbHBIX caiiTOB - EcTecTBEeHHBIC HAYKN

21. http://tusearch.blogspot.com - [Touck 3/eKTPOHHBIX KHUT, yOaHKanui, 3akoHoB, [OCTor
Ha CaliTax HAYYHBIX IEKTPOHHBIX OHOIHOTEK.

22. GoogleScholar —TTouckoBast cucTeMa Mo Hay9IHO# JTUTEpaType.



23. ScienceResearchPortal -  Hayynas  momckoBass ~ CHCTEMa,  OCYIIECTBIISIOIIAS
MOJHOTEKCTOBBIM MOUCK B YPHalax MHOTHUX KPYITHBIX HAyYHBIX HM3JIaTCIbCTB, Takux kak Elsevier,
Highwire, IEEE, Nature, Taylor&Francis u Ip.
NitercTaThuuI0KyMEHTBIBOTKPBIThIXHAYUHbIX0a3ax nanHbix: Directory of Open Access Journals,
Library of Congress Online Catalog, Science.gov u Scientific News.

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1YueOHo-s1a00paTOpHOE 000OpYyAOBaHME

e Ayaurtopusi Ui TPOBEICHHS 3aHITHHA JIEKIIMOHHOTO TUMA. AyauWTOpus OO0OpyIOBaHa:
crienuanu3upoBanHon (yueOHoil) mebenpio Ha 12 mocagoyHBIX MeECT; 000pYyJOBaHA TEXHUYECKUMHU
cpencrtBamu oo0yuenus: IIpoektop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas MenoBas,
marnuTHas, Jlaboparopusi opran xumun - lllkad BeITSDKHON AD-221"- 2 mit., Xumudeckuil mkad
(cremnax) -1 mr., JlaGopaTOpHBIN CTON C BBIKATHBIMU TyMOaMH — 5 IIT., XOJOAWIBHUK «MHUHCK) -
2mT., AnmapaT A7 BEPTHKAIBHOTO 3JekTpodope3a — 1 mT., Bakyymusiii ucnapurens PBO-64 — 1
mT., Bonmemerp BY-15 — 1 wr., esunrerpatop Y1-20 — 1 mt., UI3MepuTenb HOHHBIX COMPOTUBICHUI
(mmmenanca) - 1 mr., Mcrounmk mwraHus it dnekrpodopesa "Dnpd" — 1 mr., Ocummiorpad
yHUBepcaibHbIi aByxitydeBoit C-55 — 1 wt., Tepmoctar TC-80 — 1 mr., Hentpudyra MIIB-310 — 1
IIT. CIYXAIUMH I TPeACTaBICHUsT yueOHOH MH(pOpMaruy OOJBIION ayAUTOPUU IO JUCHUIUINHE
«Knerounas ¥ TKaHeBas WHXEHEpPUs». Y4€OHO-HATTSATHBIMU TOCOOHUSIMH, OOECIEUNBAIOIIUMU
TEMaTUYEeCKHe WUTIOCTPAUH 10 auciuiuinie «Kierounas 1 TkaHeBasi MH)KEHEpUs»:  MIPE3CHTAINH B
KOJINYECTBE S IIT.

. AymuTopus Ui IPOBEACHUS 3aHATHI MPAKTHYECKOTO TUTIA. AyIUTOPHS 000pyI0BaHa:
crelnuanu3upoBaHHoN (yueOHol) mebenpio Ha 12 mMocajioyHbIX MecT; 00OpyI0oBaHa TEXHUYECKUMU
cpenctBamu ooyuenusi: [Ipoekrop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauropHasi MenoBas,
MarHuTHas, Jlabopatopus opran xumuu - Illkad BeITsDKHONH AD-221"- 2 mr., XuMuueckuit mkad
(cremnax) -1 mr., JlabopaTOpHBIN CTON C BBIKATHBIMU TyMOaMu — 5 mIT., XOJOAWIBHUK «MUHCK) -
2mt., Anmapar Juis BepTUKaIbHOTO 3MekTpodopesa — 1 mT., Bakyymuslii ucnapurens PBO-64 — 1
wt., Bomemerp BY-15 — 1 mr., lesunrterparop Y/-20 — 1 mwt., U3MepuTens HOHHBIX COMPOTHUBICHUN
(umnenanca) - 1 wmr., Mcrounuk mnutanusa g anekrpodopesa "Onbd" — 1 wmr., Ocuumnorpad
yHHUBepcalbHbIN NBYxiy4eBoit C-55 — 1 mr., Tepmocratr TC-80 — 1 mw., Llenrpudyra K-24 — 1 mwr.,
Hentpudyra MIIB-310 — 1 wT., Becsl ananutuueckue HR-200 — 1 mt., Becsl 1abopatopasie OHAUS

— 2 wr., pedppakromerp HWNPD 454b2M - 1 ., pedpaktomerp VYPII - 1 mr,
¢doroanextpokanopumerp KF 77 — lmr., uenrpudyra nadoparopnas OIIK-8 — 1 mr., nentpudyra
nabop-1, MeauuMH-1, HactonbHas IlJIH 16 ¢ wmukpompouec-Hoi cuctemoi ympasn — 1 it

cnekrpodoTtomerp CP-2000, pepmentep Minifors Speco 6akrepuanbHblit — 1mT., Tepmoctar WB4MS
BOAHBIN /c mepememmBanueM/ - 1 mT., tepmoctar TC-1/80 CIIY — 1 mwr., cayxamumu s
npeJcTaBiIeHNus yueOHOH HHpOopMaluu O0NBIION ayAUTOpUH o JucuuiuinHe «KieTtouHas u TkaHeBas
WH)KCHEPUSY.

* KomnbroTepHslii knacc (yueOHasi ayauTopus) [Uld TPYNNOBBIX M HMHIUBUAYaJbHBIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U TMPOMEXYTOUYHOW aTTEeCTAIlMU, OPTaHU3AIUN CAMOCTOSITEIIHHON
paboTel. Aynutopus o0OpyIOBaHa: CHENHMATU3UPOBaHHON (y4ueOHOIT) mebenpto Ha 20 MOCaOYHBIX
MECT, JOCKOW MeJOBOI; 00OpynoBaHa TEXHUYECKUMHU cpeacTBaMu oO0yudeHHs:: CucTeMHBIH OJ0K
PentiumG850, Monutop BenQ G252HDA-1 wmt.; Cuctemnsiii 610kAthlon 2 X2 250, Monurtop
BenQ G252HDA — 8 mr.; Cuctemusiii 610k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mrT.;
Mono6mok IRU T2105P — 2 mir.; Cuctemnsiii 610k Pentium G3250, Monutop BenQG955 — 1 mit.;
Cucremusiii 010k Pentium G3250, Monutop BenQ GL2250 — 1 mr.; Cucremusiii 610k Pentium
G3250, Monutop Samsung T200 HD — 1 mt.; Cucremusiit 6510k Pentium G3250, MonuTop Samsung
T190N — 1 mr.; Cucremusiii 6ok Pentium G3250, Monutop Samsung 740N — 1 mt.; [Ipoekrop
BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHu4eHHBIM JOCTYHOM K ceTd VHTepHeT U
o0ecrieueHreM J0CTyIa B AIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3aluy.

+ Ilomemenuss s XpaHeHMS M NPO(UIAKTUYECKOTO  OOCIy)XHMBaHUS  y4eOHOTro
o0opynoBaHus. AyauTopusi 000OpyAOBaHa: CHEUaTU3UPOBAHHON MeOenblo Ha 8 MOCaJOYHbIX MECT;



Breitsokaoi mikad — lmr., Jlamunapasnii mkad — 2 mr., Tepmoctat TC-80 — 2 mr., JJabGopaTopHbIit
CTOJN MeTajulndeckuii — 3 1mT., JlabopaTopHBI CTOJX € pPE3MHOBOW MOBEPXHOCTBIO — 2 MIT.,
XonoawnbHUK «ATnaHT» — lmT. Mukpockon MOHOKYJISIpHbIM — 8 T, Mukpockon "buonam"-1 mt.,
Crepummsarop maposoit BK-75 IIT "T3MOUN" — lmr., [lunetka aBTomaTnueckas Jlennuner 0,5-10
M"-1 mr., [Iunerka-go3atop"-1 mt., Mukpockon Levenhuk D870T tpunokymsap"-1 mr., ITpoekTop
Ogsepxen'"-1 mr., [Ipoektop View Sonic"-1 mr., [Ipoexktop View Sonic"-1 mrt., Hoyroyk Lenovo"-2
wt., [Ipuntep Brother -1 mt., [Ipuatep Canon -1 .

6.2.IlporpamMHoe ofecrnieyeHne

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 mns 6usneca - Crangaptaeiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s6pst 20161 KES. Cuer NePCIL[3-000147 u AKT ot 23H0s0pst 20161
JIni.Ne1B08161103014721370444.

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

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

Office 365 mpodeccuonanphblii TWIIOC Ui ydanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunyeckue 1 3JIeKTPOHHbIE CPeICTBA
[Ipe3eHTarmu 1o BceM TeMaM Kypca.

VII.OBPA3ZOBATEJIBHBIE TEXHOJIOI'MU

Jns ocBoenus aucuuiuinebl «KinetouHas U TKaHEBask MHKEHEPUS» PUMEHSIOTCS CIIEYIOLINE
o0Opa3oBareNbHbIE TEXHOJIOTHU:

1. Hugpopmayuonnas nexyus. Jlekuus — 3TO CKaToe HU3IOKEHHWE OCHOBHBIX HAyYHBIX
(dakToB, yTO ABJSAETCS 0a30i JUIsl aHAM3a PACCYXKIEHUM, OICHOK.

2. Jlexyus-euzyanrusayus. B Xoae NeKUu CTyJEHT IpeoOpa30BhIBACT YCTHYIO U MHUCHMEHHYIO
nH(pOpMaLIMI0O B BU3YaJbHYIO (OpMY, BbIAENSAS MPU 3TOM Haubosiee 3HAYUMBIE U CYILECTBEHHBIE
aneMeHThl. Ha Jexuuum HCrosib3yroTcs CXEMbl, PHUCYHKH, YEpTEXH, ClalJbl-pe3eHTalun, K
MOATOTOBKE KOTOPBIX MpPHUBIEKAIOTCS oOydarommuecs. [IpoBeneHue IeKIMM TPOBOAUTCS B BHIE
CBSI3HOT'O Pa3BEPHYTOI0 KOMMEHTHUPOBAHHUS MOTOTOBJIEHHBIX HATJISHBIX OCOOUH.

3. Ilpobnemnas nexyus. B xone npoOIeMHON JIEKIIMKA 3HAHUS BBOISTCS KaK «HEU3BECTHOEY,
KOTOpO€ HEOOXOAUMO «OTKpPBIThY». [IpoOiemHas jeKkuus HayuHaeTcs C BOIPOCOB, C IOCTAaHOBKU
Mpo0JIeMbI, KOTOPYIO B XOJI€ M3JIO0XKEHHUS MaTepuaia HeoOXoauMo peumuTh. [Ipu 3ToM BblABUTaeMas
npoOjeMa HEe MUMEET OJHOTHUITHOTO PEIICHHs, TOTOBOW CXeMbl HET. J|aHHBIN THI JIEKIIUU CTPOUTCS
TakUM 00pa3oM, YTO JAEATENBHOCTh CTYJIEHTa IO €€ YCBOSHHIO MNpUOIMXKAEeTCs K IOMCKOBOM,
HCCIIEIOBATENbCKOM. B X0/1€ JeKIuu NpoMCXOAUT AUAJIOT TIPENoAaBaTeNs U CTYI€HTOB.

4. Jlexyus-6eceoa. Ilpenmonaraer HEMOCPEACTBEHHBIM KOHTAKT TPENojaBareis ¢
aynutopueit. IlpenmmyiiecTBo JeKIuu-0ecenbl COCTOMT B TOM, YTO OHAa ITO3BOJIAET TMPUBJICKATh
BHHUMaHHE CTYACHTOB K Hanboyiee BaXKHBIM BOMPOCAM TEMBI, OIpPENesaTh COJEpKaHue W TeMII
U3JI0KEHUs1 y4eOHOTo MaTepuana ¢ y4eToM OCOOEHHOCTEH CTYAEHTOB.

5. Jlexyua c pazbopom KoHKpemuou cumyayuu. B Xome NEKUUU KOHKpETHas CHUTYyalus
U3JlaraeTcs YCTHO WJIM B BUJE KpaTKOro auaduibMa, BHAEO3amucd U T. M. CTYAEHTHI COBMECTHO
aHATM3HUPYIOT U 00CYKIAI0T MPEICTABICHHBIN MaTepHall.



6. [llpaxkmuueckue 3anamus — 3TO 3aHATUE, IPOBOJUMOE IO/ PYKOBOJCTBOM INPENOAABATEINS
B Y4eOHOH ayauTOpuH, HAIIpaBIEHHOE Ha YriyOlIeHne HAyYHO-TEOPETHUYECKUX 3HAHUNA U OBIAJICHHUE
OINIPENICJICHHBIMU ~ METOJaMHM CaMOCTOSITEJIbHOM pPaboThl, KOTOpoe  (QOpMHpYeT  IpaKTHYECKHUE
ymenus. OnHol u3 (GopM MpaKTHUECKUX 3aHATHH B BY3€ SIBISETCS CEMHHAP.

7. Konnokeuymsr — BUj y4eOHOTO 3aHATHS, IPOBOJUMOIO C LIEIbIO MPOBEPKU U OLIEHUBAHMS
3HaHUHM ydammxcs. KoJUIOKBUYM MOXET MpoBOAMTHCA B (opMe HHIUBUAYaTbHOW Oeceabl
IIPEeroiaBaTesisi Co CTYAEHTOM MJIM KaK MaccoBbIi onpoc. B xone rpynnoBoro o0cykaeHus CTyIeHTbI
ydarcsi BbICKa3blBaTh CBOK TOYKY 3PEHMS 10 ONPEIEIIEHHOMY BOIIPOCY, 3alllMINATh CBOE MHEHUE,
IPUMEHSS 3HaHMs, IOJYYEHHblE Ha 3aHATHAX IO IpeaMmery. B Xozme KomnokBuyma Takke
poBepsAIoTCs pedeparsl, Ipyrue NHCbMEHHBbIE pabOTHl CTYACHTOB, IMPOBOAUTCS 3aciyIIMBAHUE
JIOKJIa/10B.

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

9. Hucmanyuonnvie obpasosamenvHuvle MEeXHOI02UU. ITon JMCTAaHIIMOHHBIMU
00pa3oBaTENbHBIMU TEXHOJOTUAMU TOHUMAIOTCS O0Opa30BaTeNbHBIE TEXHOJOTHMH, peallu3yeMble B
OCHOBHOM C IIpUMEHEHMEM HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHBIX ceTei. [lpu ocBoeHun
JUCHUILIMHBI « BUOMENIIMHCKHUE TEXHOIOIMHM» UCIIOIb3YIOTCS CIEAYIOINE TEXHOIOTHH:

* Kelicosas mexHono2usi — (opMa JUCTAHIMOHHOIO OOy4YeHMs, OCHOBaHHas Ha
MPEJOCTaBICHUN  OOyJaromuMmcsi WH(GOPMAMOHHBIX ~ 00pa3oBaTENbHBIX PECYpPCOB B BHIE
CIELUAIIM3UPOBAHHBIX HAOOPOB Y4eOHO-METOAMYECKUX KOMILJIEKCOB C MCIOJb30BAaHUEM Pa3IMUHBIX
BUJIOB HOCUTeel nHpopMaluu (KeicoB);

* UHmMepHem-mexHoNI02usl — CII0CO0 AMCTAaHIIMOHHOM mnepenayn MH(OpMai, OCHOBAaHHBIN
Ha WCIIOJIb30BAaHUM TJIOOANBHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETeH IJIsi 0OecredeHus: JOCTyma
oOyyaromuxcs K HH(POPMALMOHHBIM 00pa3oBaTelbHBIM pecypcaM M Uil (opMupoBaHUsS
COBOKYITHOCTH METOJIMYECKHX, OpPraHU3alMOHHBIX, TEXHUYECKUX U MPOrPaMMHBIX CpPEICTB
peanu3alyy U ynpaBieHUs y4eOHbIM MPOLIECCOM HE3aBHUCHMO OT MECTa HaXOXKIEHUS €ro CyObeKTOB.
Hcnonb3yercst O6pasoBatenbHbiii moptan UI'Y - educa.isu.ru.

VIILOOEHOYHBIE MATEPHAJIBI U1 TEKYIIEI'O KOHTPOJIA U
MMPOMEXYTOYHOU ATTECTALIUU

OueHOllele mamepuaiivl 0/151 6X00H020 KOHmpOoJis
BXOI[HOFO KOHTPOJIA IJIA JlaHHOﬁ JUCHUIIIIMHBI HE TPEAYCMOTPCHO.

Ouenounvie mamepuanvl mexKyuie20 KOHMPoOna
OneHouHble MaTepuaiabl TEKYIIEro KOHTpods ¢opMupyrorcs B coorBerctBuu ¢ JIHA
yHuBepcuTeTa. B pamkax muciumuinHbel «KilerouHas M TKaHEBas MHXKXEHEPUS» HCHOJB3YIOTCSA
cienyromye GOpMbI TEKYIIIEro KOHTPOJIS:
e YCTHBIHA OIIPOC;
e 3ammura pedepata (JI0KIaaa);
® KOHTPOJIb CAMOCTOSITENIbHOM pabOTHI.

DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAET:
KOHTPOJIbHBIE BOIIPOCHI;

NepeveHb TEM JIOKIIAI0B;

BOMPOCHI 11 camocTtositenbHoro uzyuenus (CPC);
MepevYeHb 3K3aMEHAIIMOHHBIX BOIPOCOB.

Ha3naueHmne OIEHOYHBIX CpPEICTB: BBIIBUTH ChopmupoBaHHOCTh kommereHimn [1K-1, TTK-2
(cm. m. ). CryneHThl, HE BBINOJHHUBIINE 33aHUS TEKYLIETO KOHTPOJS HIIM IOJYYMBIIME 32 HUX
OLIEHKY «HE YZOBJIETBOPUTEIBHO», 1O IPOMEXKYTOUHON aTTECTALUU HE JOIYCKAOTCs, II0Ka He OyAyT
JIMKBUJIMPOBAHBI BCE 3a/10JKEHHOCTH.



Bonpocwl 0111 6X00H020 KOHMpPOA

Kakue cymiecTByOT CHHTETUYECKHE aHAJIOTH TPUPOIHBIM (PUTOrOpMOHAM?

I'ne oOpasyrorcst B pacTeHUAX (HUTOTOPMOHBI?

Kak B pacTeHHH TpaHCHOPTUPYIOTCS AYKCHHBI?

Kak B pacTeHny TpaHCIIOPTUPYIOTCS IUTOKUHUHBI?

Kak B pacTeHHH TpaHCHOPTUPYIOTCS THOOSPEIITHBI?

Kaxkoii mpornecc sBisSeTCS OCHOBHBIM YCJIOBHEM IPEBPAIICHUS CIIEHUATHM3UPOBAHHON KIICTKH B

KaJTyCHYI0?

7.  Ilpm xakoM mporecce KyJIbTUBUPOBAHUS POCT M PA3MHOXKEHHE KIIETOK MOXXHO HM300pa3uTh B

BUJIE S- 00pa3HOI KpUBOM?

Kakue ¢azbr pocta nMeroT 60b110€ 3HaYeHUE 11 OMOTEXHOIOTHYECKHIX MPOIEcCOB?

9.  Jlng xakoii ¢a3bl pocTa KJIETOK HEOOXOIUMO CO3aTh ONTHMAJIbHBIE YCIOBHUS, YTOOBI MOTYYaTh:
(bepMeHTBI, BUTAMUHBI, KOPMOBOi1 OeTI0K?

10. Kakas ¢a3a Ha KpHuBO#l pocTa KJIETOK JaeT HHPOPMALIHIO O JOCTATOYHOM KOJHMUYECTBE HHOKYIIATA
IUISL TIPOBE/ICHUS ITporiecca (hepMeHTaun?

11. Jlnsa kakoi ¢a3sl pocTa KJIETOK HEOOXOAUMO CO3AaTh ONTUMAIIbHBIC YCIOBUS, YTOOBI TIOJTY4aTh B
OOJIBIIIOM KOJIMYECTBE: aHTHOMOTHKH, TTMTMEHTHI?

12. B kakue ¢a3bl KJICTOYHOTO IMKJIa HanOoJee BO3MOXKEH Mepexo]] K mporeccam auddepeHanum
u neauddepeHnanum KIeTok?

13. UYro sBrsieTCsI MPUYUHON OTMHPAHUSI KJIETOK MTPU IEPUOTUIECKOM IPOIecce KyIbTHBUPOBAHUSA?

14. Kakue METO/bI MPUMEHSIOT JUIS CTEPUIM3ALUH TUTATEIBHBIX Cpes?

15. Kak cTepmin3yroT HHCTPYMEHTBHI JUIsi OMOTEXHOJIOTHYECKOro MeTo/Ia KyJIbTYpHI in Vitro?

oo wdE

o

Ol(eliolIHble mamepuaiivl o1 npomeofcymoqnoﬁ ammecmauuu

®dopma IpoMeKYTOUHOM aTTecTaluu - Ik3amen. Crucrema oueHok: narudabHas. OC sToro tuna
JIOJDKHBI  BBISIBJIATH CTCIICHb OCBOCHHSI TEOPETHUECKUX 3HAHMH Kak 0a3zy sl (OpMHpPOBAaHUS
KOMIICTCHIM, yMEHHS WX TMPUMECHATh B CHUTYyalHsX, MOJCIUPYIOMUX MPOPEeCCHOHATBHYIO
JesITeNbHOCTD, a Takxke chopmupoBaHHocTh Komnerenuuu, [1K-1, [TK-2, 3asBnennsix B m.111.

K sK3aMeHy JOITyCKAIOTCS CTYACHTHI, BBHIIOJHHUBIIKE B MOJHOM O00BhEME ayIUTOPHYIO Harpy3Ky,
CaMOCTOSITENIbHYIO paboTy, YCIEITHO CAaBIIME BCE MPEIyCMOTPEHHbIE (POPMBI TEKYIIErOo KOHTPOIIS.
CTyneHThl, HMMEIOIINE 3aJ0JDKEHHOCTh 110 TEKYIEMYy KOHTPOJIO, JOJDKHBI BBITIOJHUTH BCE
o0si3aTenbHBIE BUIBI ACSITEIBHOCTH MO y4eOHOMY IJIaHy, M TOJIBKO 3aTeM JOMyCKaroTci K chaue
3ayeTa.

OreHka 0TBETa OCYIIECTBISETCS B COOTBETCTBUE CO CIAEAYIOUIUMHI KPUTEPHSIMH: MOJHOTa OTBETA
Ha BOMPOCHI IK3aMEHAIMOHHOTO OHMJIeTa, CTEIIEHb BJIaJICHUS MaTePUAIIOM, U3JI0)KEHHOTO B OCHOBHBIX U
JIOTIOJTHUTEIBHBIX HCTOUHUKAX JIMTEPATYPhI, CTENIEHb BIaIeHUs MPo(ecCHOHAIBHON TePMUHOIOTHEN U
MOHATHIHBIM aIapaToM JUCIUILTAHBL, TOJIHOTA OTBETOB Ha JIOMOJHUTEIIBHBIC BOITPOCHI.

OrneHOYHBIC CpEJICTBAa TEKYIIET0 KOHTPOJS (GOPMUPYIOTCS B cooTBeTcTBHH C [loyoxkeHHeM o
0aTbHO-PEUTUHTOBON cHcTeMe yHHuBepcuTeTa. HasHaueHue oreHouHBIX cpeAcTB TK - BBISIBUTH
c(hOpMHUPOBAHHOCTH KOMITETECHITHH.

Konmponvnvie 6onpocel 011 mexyuje2o KOHmMpos
Yro sBnsieTcs 00beKTaMU KJIETOUHOW MHXKEHEpUn?
Kto u3 YUYCHBIX BbICKa3all TUIIOTE3Y O TOTHITIOTEHTHOCTH?
Kaxkoii TiIT pa3BUTHS M30JIMPOBAHHBIX KJIETOK B KYJIBTYpe iN VItro sBisieTcsi OCHOBHBIM?
Kaxoi1 nporecc sBJIsIeTCsl OCHOBHBIM YCIIOBHEM ITPEBPAIICHUS CIIEHIMAIN3UPOBAHHON KIIETKH B
KaJUTYyCHYIO?
5. Kakoe cooTtHoOlIEHHE AYKCUHOB W OHUTOKMHHWHOB HAaAO CO31aTh B MMUTATETbHOHN cpeace, 4TOOBI
MHAYLMPOBAThH KAJTycOreHe3 B TKaHU?

el A



o No o

10.

11.
12.
13.
14.

8.

9.

Ha xakux 1O TIUJIOTHOCTM NHUTATENBHBIX CpeJaX MOXXHO IIPOBOJAUTH KYJIbTHBHPOBAHHE
KaJULyCHOW KyJbTYpbI?

Kakue opranouibl pacTUTENbHBIX KJIETOK MOTYT MCIOJB30BaThCS KaK BEKTOPHI IS MepeHoca
YyEPOAHBIX T€HOB?

Urto takoe npoToruiact? Kak moiay4darT IpoTOILIACThI?

KTo BnepBble NpUMEHNIT LEUII0JI1a3bl U IEKTUHA3BI AJIs IOJy4€HHUs IPOTOIIaCTOB?

10. Kakue nuratenabHble cpeibl IPUMEHSIOT JUIsl KYJIbTUBUPOBAHUS IIPOTOILIACTOB?
11. Kakue TpeOOBaHHUs K TUTATEILHBIM CpeAaM JJIsl KyJIbTUBHPOBAHUS TPOTOILIACTOB?
12. Yro Takoe comaTrdeckasi THOpuIu3amms?

13. Yro Takoe rubpuaoMHast TEXHOIOTHS?

14. Ha3zoBuTe 3Tansl TpaHCIUIAHTALMH KIIETOK.

15. Kak cBsi3aHa KJI€TOYHAs TPAHCILJIAHTOJIOTHS C IENTUAHON Tepanueil?

16. Kakue 00beKThI UCTIONB3YET KJIETOYHAs TPAHCILIAHTOIOTUA?

17. KakoBbI COBpEMEHHBIE BO3MOKHOCTH TKAaHEBOW MH)XKEHEPUU?

Temamuka peghepamos (00k1a008) 0151 meKywel ammecmayuu

Kynbrypa pacTuTenbHbIX TKaHE Kak MCTOYHMK BTOPUYHBIX MeETa00JHUTOB. Merombl
UMMOOMJIM3AlMM  PACTUTENBHBIX KIETOK. [ eHeTMYecKud M SNUICHETUYECKUH YpOBHU
KOHTPOJISl BTOPUYHOTO METab0IM3Ma.

KynbTUBUpOBaHME OTHEIBHBIX PACTUTENBHBIX KIETOK. OTambl BbIPAIIMBAHMS OTACIBHBIX
KJIETOK. METOJ] «TKaHM — HAHbKM 1o Mproupy, XunpiaeHOpanty u Paiikepy. Meton
«KOPMSIILETO CIIOS.

CycneH3uoHHass  KyinbTypa pacTtuTenbHOM  TkaHu. CycneH3MOHHas  KyJlbTypa  Kak
MojenbHas  cucrema. CremeHb — jaesarperauud.  Mopdoaoruueckass — BbIPaBHEHHOCTb
KIIETOK.

Cdepbl mnpuMeHEHHs KyJIbTyp pacTUTENbHBIX KieTok. Crenuduueckue 0COOEHHOCTH
MONYJIALIMK KJIIETOK PACTUTEIBbHON KYJIBTYPBI.

[IpakTHyeckoe U TeopeTHyecKoe 3HaueHHe KyJIbTypbl (UOpOOIacTOB.

[IpakTHyeckoe u TeOpeTUYeCcKOe 3HaUCHUE KYJIbTYPhI TUM(OIUTOB.

[IpakTHueckoe U TEOPETUYECKOE 3HAUEHUE KYJIbTypa CTBOJIOBBIX KJIETOK.

[IpoTomnacTsr KAK  YHUKaJbHasd MOJIEJb JUTS W3y4YEeHUs (byHIaMEeHTaJIbHBIX
¢uznonornueckux mpobisem y pacteHuid. CrocoObl MONydeHUs: M KYJIbTHBHPOBAaHUS
IIPOTOILIACTOB.

Juddepenurpoka KJIETOK u pernpeccus reHoMma. 3aKOHOMEPHOCTh CBSI3H
CHELMAIN3ANY KIETKH U €€ TOTUIIOTEHTHOCTH.

KinonupoBanue KUBOTHBIX. TEXHOJIOTMA KIOHHpOBaHMs. TeXHOJIOTHMA TIEpecaiKku saep
MJIEKOITUTAOIIHX.

MeTopl TpaHCILIAaHTALMK A1€p MIEKONUTAarOIKX. [{UTomiacTel 1 KapuoInIacTsl.
PerynnpoBanne BOCIIPOM3BO/CTBA CENBCKOXO035CTBEHHBIX )KMBOTHBIX.

3HayeHrne KPUOCOXPAaHEHUsI MaTepHala B OMOJIOrMH U MEJUIIMHE.

Bnusinue kprocoxpaHeHHsI Ha TeHETUYECKYI0 CTaOMIbHOCTh MaTepHalia.

ﬂeMOHCWlpaL;MOHHble 6apuannibl mecmoes

1. BaxxHBIM OTJIHYHEM KYJIbTUBUPOBAHHUA KIICTOK U TKaHEN BBICIIMX paCTeHHf/'I OT KIJIICTOK

JKHUBOTHBIX ABJIACTCA:

a) BBIPAILMBAHNE HA UCKYCCTBEHHBIX TUTATENIBHBIX CPEax;
0) U30JIAIIHS;

B) T€HETUYECKAsi U3MEHUYHUBOCTH;

') POCT B BUJIe HEOPTaHU30BAaHHOW KJIETOYHOM MacCHhl.



2. IlepBble yCTENIHBIE OIBITHI MO BHIPAIIMBAHUIO H30JIMPOBAaHHBIX PACTUTEIBHBIX TKaHEH ObLIN
MIPOBE/ICHBI Ha:

a) CHHTETUYECKOW IUTATEIbHON Cpesie;

0) pacTUTENBHBIX HKCTPAKTAX;

B) PACTHTEIBHBIX COKAX;

') pacTBOpE caxapo3bl.

3. @parMeHT TKaHW WU OpTraHa JOHOPHOTO PAaCcTEHUs, NHKYOUPYEeMBI Ha MUTATEIBHO Cpele
Ha3bIBACTCS:

a) KCIUIAHT;

0) kayutyc;

B) SMOpHOUT;

') pereHepaHT.

4. IocnenoBaTenbHOCTb ATANOB MIPU MPUTOTOBJICHUN TUTATEIBHBIX CPE;

a) MPUTOTOBIICHHE PacTBOpa arapa, 1o0aBjIeHue cosel, onpeaeneaue pH, aBTokIaBUpOBaHuE;
0) mpUroTOBIIEHHE pAacTBOpa arapa, J00aBJIeHUE COJIeH, aBTOKIIaBUPOBaHUE; onpesenenue pH,
B) IPUTOTOBJICHUE PAacTBOpa arapa, ornpenenenue pH nodasieHne coneld, aBTOKIaBUPOBAHUE;
T') IPUTOTOBIIEHUE PACTBOpa arapa, aBTOKJIaBUpOBaHuUe; onpezenenue pH, nobasnenue comneil.

5. KaymycHast TkaHb pa3BHBAETCSI:

a) U3 000 KIETKH;

0) nuddepeHITMPOBAHHON KIICTKH;

B) MHUIMAILHOU KJIETKHA C MEPUCTEMATHYSCKUMHU MTPU3HAKAMU;
') HEKPOTHYECKOW KJICTKH WJIA TKAHH.

6. DMOpuoun — 3TO:

a) MOHOTIOJISIPHAS! TPOPACTAIOIIAsi CTPYKTYPa;

0) OunosApHas CTpyKTypa C CONPSHKEHHBIM POCTOM KOPHEBOTO M CTEOJIEBOTO alleKCOB;
B) OMTIOJISIpHAS CTPYKTYpa C POCTOM CTE0JIEBOTO aIleKca;

I') OGUIoJIIpHAst CTPYKTYpa C pOCTOM KOPHEBOT'O aneKca.

7. Comatuueckasi THOpUAM3alUs y PACTEHUH OCYIIECTBIISAETCS NPH CAUSHUU:
a) ramer;

0) KaJTyCHBIX KJIETOK;

B) IPOTOILJIACTOB;

) UUOPHUIOB.

8. CoMakJIOHaJIbHAsl U3MEHYMBOCTh KJIETOK KaJlTyca MPeKe BCEro MposBIsAETCS B N3MEHEHHUHU:
a) TOTUTIOTEHTHOCTH;

6) nponudepanuy;

B) SIIEPHOTO U IIUTOIUIA3MATHYECKOTO TEHOMOB;

I') pereHepaloOHHbIX CIOCOOHOCTEH.

9. UccnenoBaHus Kamiyca CBUAETENBCTBYIOT, YTO JUIS BXOJAAILIMX B €0 COCTaB KIIETOK HE
XapaKTepHa:

a) TeHEeTHUYEeCKasi OJJHOPOIHOCTb;

0) reHeTUYECKasi TE€TEPOreHHOCTh;

B) (pusmonoruyeckast aCHHXPOHHOCTH;

T') ACHHXPOHHOCThHE JICJICHUH.



10. Otnnure coMaTUYEeCKMX THOPHUIIOB, MOJYYEHHBIX METOJOM CIHSHHUS MPOTOILIACTOB, OT

FI/I6pI/I,Z[OB, MOJIYYCHHBIX IMOJIOBBIM ITYyTEM, COCTOUT B BO3MOKHOCTHU:

a) 00beTMHEHHSI Pa3HbBIX AICPHBIX TCHOMOB;

0) mojyueHus pacTeHUM pa3HOM MIOUTHOCTH;

B) 00BEAMHEHUS IUTOIIIA3MATUIECKUX TEHOB 000X POIUTENCH;

I‘) nepeaaduc NUTOIIa3MaTUICCKUX IT'CHOB TOJIBKO OAHOT'O POAUTCIIA

11. OnTuManbHBIM IPUEMOM OXJIAXKICHHUS TIPH KPHOCOXPAHEHUH MaTepuaa in Vitro seisercs:
a) OBICTpOE OXJIAXKICHHE;

0) MEIIJICHHOE;

B) ApoOHOE;

I') IBYXCTYIIEHYATOE.

12. MeTo0M SMOPHOKYJIBTYPHI B YCIOBUSX IN VItr0 HE BO3MOXKHO:
a) JOpalBaTh HEJ0Pa3BUThIE WIIM AHOMAJIbHBIE 3aPO/IbIILIN;

0) nopamuBaTh aTOMUKTUYHEIE 3apOABIIIH 0€3 YHI0CTIEpMa;

B) I10JIy4aTh COMAKJIOHAJIbHbIEC BAPUAHThI pACTEHUM;

I) [I0JIy4aTh PACTEHUS IIPU OTAAJICHHON TMOPUIN3ALINY;

11.3. OueHo4HbIe cpeacTBa I NPOMEKYTOYHOM aTTeCTAMU
IIpomesicymounas ammecmayus NpoxoguT B (opme sk3ameHa (8 cemecTp), K KOTOPOMY

JIOIIYCKAIOTCSl CTYI€HTBI, BHIIIOJHUBIINE B [TOJIHOM 00bEME ayAUTOPHYIO HArpy3Ky, CaMOCTOSTENbHYIO
paboTy M yCIEUIHO CaBIIME MPOMEXKYTOUHYIO aTTecTanuio. CTyIeHThbl, UMEIOLINE 3a10KEHHOCTD,
JIOJKHBI BBITIOJIHUTD BCE 00s3aTENbHbIE BUJIBI JEATEIIBHOCTH, U TOJIBKO 3aTEM CHAIOT 3K3aMEH.

N
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HepelleHb 60RPOCO6 K IK3AMEHY

Hcropus cTaHOBJIEHUS METO/1a KYJIbTUBUPOBAHUS TKaHEH PAaCTEHUN U )KUBOTHBIX.

OCHOBHBIC MOJICIIBHBIC CHCTEMbI KYJIBTYpBI IN VItr0: KyjJbTypa OpraHoB, TKaHCH, KJIETOK,
IIPOTOILIACTOB.

TexHONOTHsI MOTyYeHHs KaJUTyCHBIX KJIETOK. BrIOOp SKcIutanTa.

WNunykiys, cyOKyJIbTUBUPOBAHUE U MOAJIEpKAHNUE )KU3HECTIOCOOHOCTH Kalyca.
Mopdonoruueckas ¥ TUTOTCHETHYECKas! XapaKTePUCTHKA KaJuTyca.

HenuddepeHnpoBKa 1 KaJuTyCOTreHes.

TexHONOTHS MOTyYeHHS KYJIbTYpPBl CYCICH3UOHHBIX W OJTMHOYHBIX KIIETOK.

[TapameTpsbl OLIEHKH POCTA CYCIIEH3MOHHON KYJIbTYPBI.

Oco0eHHOCTH KYJbTHBHUPOBAHUS CYCIICH3MOHHBIX M OJIMHOYHBIX KJIETOK PACTCHHIA.

[ToHsATHE O KOHAUIIMOHUPYIOLIEM (haKTOpe.

TexHONOTHS MOTyYeHHS TPOTOIUIACTOB U TAIUIOMTHBIX KIIETOK.

CriocoOb! BbIACTIEHNS U KYJITUBUPOBAHUS MPOTOIIACTOB.

Cpensl Ui KyJTbTUBHPOBAHHS MPOTOILUIACTOB. Perenepartusi.

TexHOoIO0rHsI UMMOOWIIN3AIIUN PACTUTENBHBIX KIETOYHBIX KYJIBTYP.

MeToapl HMMOOMIHN3AIINH KIIETOK.

[TpeumymiectBa MMMOOWIN30BaHHBIX PACTUTENbHBIX KJIETOK Mepell TPaJUuIlMOHHBIMU
croco6aMu KyJIbTUBHUPOBAHUS.

CriocoObl KyJIbTUBUPOBAHHSI UMMOOMIIN30BaHHbIX KJIETOK.

TexHonorust comaTHuecKoil rudpuaIN3auy pacTeHUH.

Crioco0bI 0TOOpa COMaTHUECKUX THOPUIOB.

['enetrnyeckoe pazHooOpasue GopM pacTeHH BOSHUKAIOIIMX MPU CIUSHUU TPOTOIIACTOB.
TexHOJOrHsI TOJY4YEeHUE PETeHEpPaHTOB W3 Kawwtyca. MopdoreHes B KylbType KIETOK H
TKaHEH.

WNunyknus v peanu3aiys IporpaMMbl pa3BUTHS IN VItr0 OT KIETKH K pacCTEHHIO.
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[Tytu mopdorenesa B KyabType in Vitro.

Posb renotumna u GU3NOIOTHYECKUX YCIOBUN B TIOJTYYEHUHU PACTCHUN-PETCHEPAHTOB.
TexHOoI0THsl KIIOHAJIbHOTO MUKPOPA3MHOKEHHUS.

Mertozp! KIIOHaIbHOTO MUKPOPA3MHOKEHUS PACTCHUM.

KynpTuBHpOBaHNE N30JUPOBAHHBIX MEPUCTEM.

WNHaykuys aJBEHTUBHBIX IIOYEK U IMOPHOUIOB.

KiioHanbHOE MUKPOPa3MHOKEHHE U €T0 3HAUCHHE.

[Tony4yenue 6e3BUPYCHOTO MOCATOYHOTO MaTEpUaa.

TexHonorus MoNy4eHus KylnbTypbl H30JIMPOBAHHBIX OpraHOB pacTeHuii. BeiOop skcmnanTa.
KynbTypa reHepaTUBHBIX CTPYKTYP.

KynpTuBHpOBaHKE CTPYKTYp LBETKA.

KynbTuBHpOBaHUE U30JUPOBAHHBIX KOPHEN U JINCTOBBIX JIUCKOB.

TexHOoJI0THs MOJyYEeHNEe MYTAaHTOB B KYJIbTYPE KJIETOK U TKAHEH.

DKcnepuMeHTaIbHBIA MyTarenes in Vitro.

MeTtoas! cenekuud in Vitro.

ComakJioHaIpHas U3MEHYUBOCTD KJIETOK U PACTEHUN - pEr€HEPaHTOB.

TexHomorust MOJAy4YeHUs KYIAbTYpbl M30JIMPOBAHHBIX KIETOK W TKAHEM pacTeHud B
MIPOMBIIIJICHHON OMOTEXHOJIOTHH.

[MonyueHue TaIIONI0B ¥ MOJHUIUIOMIOB B KYJIbTYpe in Vitro.

KrnonanbHOE pa3sMHOKEHHE OT/AAJICHHBIX THOPHU/IOB.

[TomyueHue HEMOJIOBBIX THOPUIOB.

KynbTypa KJIETOK BBICIIMX pPACTEeHHH Kak CHOCOO TONyYeHHsS] PACTUTEIBHOTO CHIPhS IS
MEIHINHBI, BETepUHAPUH, TTap(proMepru, MHUIEBOI MPOMBIIIEHHOCTH.

HcTopuueckue 3Tanbl KJIETOYHOM HHKEHEPUH IO KYJIbTUBUPOBAHUIO )KMBOTHBIX KJIETOK.
Knaccuueckue onbiTel Xeiiguuka u Mypxena 1o BBIICICHHIO JIMHUA JTUIUIOUIHBIX
kinetok uenoBeka WI-38. «lIpemen Xeiidauka» u «peHomeH crapeHus» Ha juHAu WI-
38.

Hcnonp30BaHue KyJIbTYpbl )KUBOTHBIX TKaHel. OCHOBHBIE 33JJa4l KJIETOYHBIX TEXHOJIOTUH.
[lurarenpHbIe Cpeabl U YCIOBUS KyJIbTUBUPOBAHUS KIETOK )KUBOTHBIX.

[lepBuunbie kIeTkH (puUOpPOOIACTBI, JTUMQPOUUTHI) H CTBOJOBBIE KIETKUA: HMCTOYHUKH
IIOJIy4Y€HUs1, 3HAUCHHUE.

Oco0eHHOCTH KYJTbTUBUPOBAHUS KJIETOK YKHBOTHBIX.

[TepBrYHbIE KyIbTYphl KHUBOTHBIX KIeTOK. [laccuBupoBanue. TpaHchopMmalus B HOCTOSHHYIO
KJIETOUHYIO NuHUIO0. [IpuunHe! Tpanchopmanmu.

Henporounas KyiabTypa >KMBOTHBIX KJE€TOK. CrnocoObl YBEIMUYEHMS MPOAOIKUTEILHOCTH
KU3HU HEMPOTOUYHBIX KYJIBTYP.

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

@yHIaMEHTAIBHBIE U IPUKJIAIHBIE ACIIEKTHI HCIIOJIb30BAHUS KJIIETOUHBIX KYJIBTYP.

Oprannas KynbTypa. OCOOCHHOCTH OPraHHON KyJIbTypbl. MeToAbl MOJIyYE€HUS OpraHHOM
KYJIbTYpBI.

['uOpuau3anms >KMBOTHBIX KJIETOK. XUMEPHl. MeTOoIbI CO3aHus XUMED.

DyH/IaMEHTAJIbHBIE U TPUKJIAJAHBIE ACTIEKThI UCIIOIb30BAHUS OPTAHHBIX KYJBTYD.
HOpuanueckne HOpMbI UCITOJIB30BAHUSI KJIIETOUHBIX TEXHOJIOTUH.

Hcnonb30BaHuE ayTOJIOTUYHBIX U aJUIOTEHHBIX (4y>KEPOIHBIX) KIIETOK.

OTanbl BHEAPEHHUS KIETOYHBIX TEXHOJIOTUWA: CO3JaHHE€ HOBOM KIETOYHOM TEXHOJOTHH,
JNOKJIIMHUYECKUE  HCCIIEIOBaHMUS, PETUCTpalds KJIETOYHOM  TEXHOJOTMH, IPOBEJIEHHUE
OTpaHUYEHHBIX KJIMHUYECKUX HCCIIET0BaHUN.

Mertoipl 3aMeUIEHHS POCTa KYJIBTYpP B YCIOBUSIX IN Vitro.

KpuoxoHcepBaius paCTUTENbHBIX U )KMUBOTHBIX KJIETOYHBIX KYJIbTYP.

OcHOBHBIE IPUHLINIIBI KPUOKOHCEPBALlUU, XPAaHEHUS U Pa3MOpPaKUBaHMSL.



64. ®akTophl, BIMAIONIME Ha BBDKMBAHHE KJIETOK, XPaHIIIMXCS NpPU HU3KUX TeMIeparypax.

KpuonpotekTopst.
Paspa6orynky /
&L noueHt FOpunona I'.B.
Anogfuce)

[Iporpamma cocraBiena B cootBeTcTBuu ¢ TpeboBanusmu ®I'OC BO no nanpasnenuo 06.05.01
«buonnxeHepus u OHOMHPOPMATUKAY.
[Iporpamma paccMoTpeHa Ha 3aceqaHuu  kadeapsl  (HU3MKO-XMMUYECKOW  Ouosoruw,
ouonmkenepun u ounonnpopmatrku 19.03.2025 r. mpotokon Ne 12.

3aB. kadenpoi, 1.6.H., mpodeccop B.I1. Canosaposa @azaﬁ

Hacmoswas npoepamma, me modcem Ovimb 6ocnpouzéedena HuU 6 Kakou ¢hopme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadomyuxa npoepammol



