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1. Koa u HaumeHoBaHuMe HanpaBneHusa nogrotosku: 06.03.01 buonorua
2. Mpodumnb noaroToBkn [eHeTuKa
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9. Llenn 1 3apayum y4e6HON ANCUUNIIUHDBI

Llensimu ocgoeHuss y4ebHOU OucyuniuHbl S67SMCs. 0o3HakoMreHne 6akanaBpoB C
OCHOBHbIMK HanpasleHnAMn, COoBpeMEeHHbIMU MeToAaMn W nocnegHMMU OOCTUXKEeHUAMU KynbTypbl
TKAHEN W KNETOYHOW WHXEHEPUM PaCTEeHUMN, XMBOTHBIX WU MUKPOOPraHM3MoB Ond opMUMpPOBaHUA
TeopeTn4eCcKnx 3HaHUN " yMeHMVI, a Takke npeanocbiyioKk UCNofb3oBaHUA MOJTyHYEHHbIX 3HaHUN ana
Hay4YHbIX WU NPaKTUYECKNX Lieneun.

3adayu y4ebHoU OucyunuHbI:

1. [laTtb NpeAcTaBneHne 0 Hay4YHbIX OCHOBAX, MoAxoAax, MeTodax v AOCTUXKEHUSX COBPEMEHHOM
GuoTexHonormm (B YaCTHOCTW, TKAHEBOW W KINETOYHOW WHXEHEPUM) PaCTEHWUN, >KMBOTHbLIX U
MUKPOOPraHM3MOB; UCMOMb30BaHUN  KynbTypbl TKaHeW in  Vitro (Kak OCHOBbI COBPEMEHHbIX
OnoTexHonorun), 4ns peweHnsa BONpocoB oyHaamMeHTanbHON U NPUKNagHoON HayKu.

2. O3HaKOMUTb C OCHOBHbIMK TpeboBaHNSAMM K opraHmn3aunmn buotexHonorndeckon nabopatopuu;
crnocobamm 1 TEXHUKOWM KyNbTUBMPOBAHMSA KNETOK N TKaHen Buonornyecknx 06 bekToB Ha UCKYCCTBEHHbIX
nuTaTenbHbIX cpenax.

3. PaccmoTpeTb Ha npumMmepe BbICLUMX PacTEHUA OCHOBbLI KIETOYHOW UM TKAHEBOW WMHXEHepuW,
YMEeTb OCYLLECTBNATb MaHUMYNALUMK C KyNbTypaMu KNeTOK U TKaHen AN KNOHUPOBAHUS U COXpaHeHUs
LEHHOro reHohoHOa 3yKapnoTUYECKNX OPraHM3MOB, MX FTEHETUYECKOrO YNyYLlEeHNd 1 co34aHns HOBOro
CeneKUNoHHOro maTtepuana.

4., Oenagetb MNpakKTUYECKMMM HaBblkamMy (Ha npumMepe  ApPOXKeN-caxapoOMULEHTOB)
KyNbTUBUPOBAHUS KMNEeTOK U NpoBefeHus uUccrneaoBaHWin no OTAENbHbIM HanpaBneHUAM KieTOYHON
NHXXEHEPUMN.

10. MecTo yyebHOM AncUMNIUHLI B cTpyKType OOI:

YyebHas ancumnnuHa «KynbTypa TKaHen M KreTovHas UHXEHepusi» OTHOCUTCS K BapuaTUBHOM
yactn bnoka 1 «QucuunnuHel (mogynu)» ®degepanbHOro rocygapCTBEHHOro 06pa3oBaTenbHOro
cTaHAapTa BbiclLero obpasoBaHus no Hanpasnexuto noarotosku 06.03.01 buonorus.

bakanaBp, oBnages AVMCUMNIMHON, OOSMKEH: UMETb npeactaBneHne o6 OCHOBHbIX MOAxoAax U
MeToAdax KMeTOYHOW U TKaHEBOW WHXEHEepWUW, UCMOMb30BaHUN KyrnbTypbl TKAHEW in Vvitro (Kak OCHOBbI
COBPEMEHHbIX BUOTEXHONOMMIN) ANA peLeHns 3agad, CToAwmx nepea pyHaameHTanbHOM 1 NpuKnagHon
Haykon. [lpnoOpecTn npakTU4eckne HaBblkM MNpPOBEAEHNs paboT MO KNEeTOYHOW WHXEeHepun
9yKapMOTUYECKMX OpPraHM3MoB (Ha MpuMMepe BbICLUMX PacCTeHWU, OPOXOKEN CaxapoMULETOB); OCBOUTb
MeTOANYECKME NMPUEMBI U TEXHUKY paboThbl KyrnbTUBUPOBAHMS in Vitro; yMeTb UCNONb30BaTh NOMyYeHHbIe
3HaHMS B HaydHbIX MCCRegoBaHusaX; npuobpectn HaBblikm cbopa HayydHon uHdopmauun, paboTbl C
OTeYECTBEHHbIMU N 3apyOEXHbIMN NUTEPaTYPHBIMU UCTOYHMKAMKN (KypHanbHble CTaTbn, MOHOrpadumn n
T.A4.). 3HaHMA N HaBbIKK, NOMYYEHHblE CTyAEHTaMM NpU M3y4YeHUM OaHHOro Kypca, Heobxogumbl npwu
N3ydeHUn cregyrwmnx gucunnnui: «BeegeHne B GUoTexHonormio n GuonHxxeHepuio», «leHeTnyeckas
NHXXeHepMs n 6Mobe30nacHOCTbY.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHMUs oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHUUAMU) U MHAUKATOPaAMM UX AOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOoMnNeTeHuuun

MK-1 | CnocobeH MK-1.1 Ob6ecneunBaeT c6op | 3HATb: Hay4yHble OCHOBbI, MOAXOAbl, METOAbLI M
nposoanTb cbop, Hay4Ho- OOCTUDKEHNS1 COBPEMEHHON OuoTtexHonorum (B
aHanus un TEeXHUYECKoM YaCTHOCTU, TKAHEBOW U KNETOYHOW WHXEHepuu)
00paboTKy Hay4HO- (Hay4HON) pacTeHUN, >KMBOTHLIX W  MUKPOOPraHM3MOB;
TEXHUYECKOM nHpopmaumn, METOO0SIOMMI0 UCMOMb30BaHUSA KyNbTypbl TKaHeW
(Hay4HON) Heobxogmmon ans in vitro (kak OCHOBBbI COBPEMEHHBbIX
MHpopmaumn, peLueHus 3agav OMoTexXHONornn), [Onsi  peleHus  BOMPOCOB
Heobxogmmon ans nccrneanoBaHus, dyHAaMeHTarnbHOM 1 NpuknagHon Hayku.
peLueHus nocTaBneHHbIX
npodeccroHasbHbl cnelnanmMcTom YMETb: MNpUMEHsITb MONyYEHHble 3HaHMs ONns
X 3afau, Gornee BbICOKOM BbIMONMHEHUS UCCNEegoBaHUA MO TKaHEeBOM U
NOCTaBNEHHbIX KBanudukalmm KIETOYHON MHXEHEPUN PACTEHUN, XMUBOTHLIX WU
cneunanmcTom MUWKPOOPraHM3mMoB; npoBoauTb cbop, aHanun3 u




©onee BbICOKOM
KBanudumnkaumnm

06paboTKy  Hay4yHO-TEXHUYECKOW  (Hay4yHOW)
MHopmaLuu, aHanuMampoBaTtb "
CMCTEMaTU3MPOBATL Hay4YHY MHOpPMaLMIO Npu
paboTe C OTEYEeCTBEHHbIMU U 3apybeXxHbIMU
nMTepaTypHbIMU UCTOYHUKaMK, UCMOSb30BaTL €€
npu cocTtaBneHun pedpepaToB, NOATOTOBKE
[OKnaja Ha 3afjaHHyl Temy.

BnageTb: OCHOBHBIMU NOHATUSMY COBPEMEHHOW
BuoTEXHONOrMKN; MEeTOAUYECKUMU Npuemamu Wu
TEXHWKON paboTbl C XMBbIMW OpraHu3Mamu B
KyneType in vitro; HaBblkamMu aHanuMsa u
cucTeMaTmsaum HayyHoro matepuana.

MK-4 | CnocobeH
NpoBOAUTbL

Hay4Hble

ncernegoBaHns B
obnacTu reHeTUKn

MNK-4.3

OcyuiectBnger
MaHUNynauuum c
KynbTypamu KneTok
M TKaHen ang
KNOHUPOBaHUSA U

C NpUMEHEHNeM COXpaHeHust
COBPEMEHHbIX LieHHoro reHodboHAaa
MeTOZOB U 3yKapuoTUYECKMX
o6opynoBaHus Nno OpraHnsMoB, nx
aKTyanbHOM reHeTU4YecKoro
npoGneme YIyYLLEHUs 1

CO3[aHu1si HOBOTO
CeneKUMOHHOro
maTepuvana

3HaTb: OCHOBHble HampaBfieHusl, noaxodbl U
MeToAbl TKAHEBOW W KNETOMHOW WHXEHepuu;
mMeToAMYeckue npueMbl M TexHWKy paboTbl C
XVBbIMW OpraHnu3mamm B KynbType in vitro.

YMeTb: BbINOMHATL UCCNeaoBaHNst B Pas3fNYHbIX
HanpaBneHuax TKaHeBOW " KNneTo4YHoOwn
WHXEHepun ¢ UCNOMNb30BaHMEM COBPEMEHHOIo
obopyooBaHMs;  UCMOMb3oBaTb  MOJyYEHHbIE
3HaHMA B Hay4yHoM paboTe u npaKTUYecKMX
uensix.

Brnagetb:  meTogudeckumn  npyemamu U1
TEXHUKOW KyNbTMBMPOBAHUSA in vitro (Ha npumepe
OPOXOKEN caxapoMuLeToB); HaBbIKamMK
npoBeaeHUsa nccnegoBaHui NO KNOHUPOBAHUIO U
COXpaHeHuto LEHHOro reHocdoHaa
3yKapuoTM4eCcKnX OpraHM3mos, nx
reHeTUYECKOMY YNYYLLEHMIO U CO30aHMI0 HOBOTO
cenekuMoHHOro MaTepuana.

12. O6beM ancuUnnuHbI B 3a4eTHbIX eguHuuyax/yac. — 4 3ET / 144 vyac.

dopmMa NPOMEXYTOYHOM aTTecTauun _ 3K3aMeH _

13. TpyaoemkocTb No BMaam y4yebHon paboTbl

TpynoemMKocTb
Bug yyebHow paboTbl Bcero o cemecTpam
4 cemecTp Ne cemecTpa
AyONTOPHbIE 3aHATUSA 50 50
nekuum 16 16
B TOM YuUCheE: npakTuyeckme
nabopartopHble 34 34
CamocTosaTensHasi pabota 58 58
B TOM Ymcrie: KypcoBas pabota (NpoekT)
dopma npomMexyTodHOM aTTecTaumnm — 36 36
3K3aMeH
UToro: 144 144

13.1. CogepxaHMe QUCLUMNIUHDI

Peanusauus
HavnmeHoBaHue pa3pena
Ne asgena CogepkaHve pasaena AMCLMMIMHBI AMCLMNIINHBI C
n/n pasz Aep pasn Anct MOMOLLIbHO
OVCUUMNUHBI o
OHNamnH-Kypca,
JQYMK*
1. Nekuun
1.1 [ Mpeamer, 3agaun, | CoBpemeHHas BUOTEXHOMOIMSA 1 ee OCHOBHbIE cocTaBnsaowme - | https://edu.vsu.r



https://edu.vsu.ru/course/view.php?id=21711

MeToAbl N OCHOBHbIE
HanpaBneHus
pas3BuTUS
COBpPEMEHHOMN
BnoTEeXHOMNOMUNMN.
KneTto4ynas n
TKaHeBas
WHXXEHepUsi — O4WH
M3 OCHOBHbIX
pasgenos
OuoTexHonormu.

KneToyHasa 1 reHHasa nHxeHepus. KynbTypa KneTok u TKaHem Kak
yHUKanbHasi buonoruyeckasi cuctema, Moaernb Ans HayYHbIX
nccnegoBaHui, OCHOBA COBPEMEHHLIX OMOTEXHOMOTMIA.
MpegmeTt, 3agaymn, BO3MOXHOCTW, METOAbI, OCHOBHbIE BEXU
pasBUTMA 1 HanpaeneHus buotexHonornm. OcobeHHOCTH
pacTUTENbHbLIX KNETOK U TKaHewn B KynbType in Vitro,
NO3BOMSOLLMX UX MCNONb30BaTb B KNETOYHOW 1 TKAHEBON
ounotexHonornn. OCHOBHbIE HaNpaBeHWs NCMOMb30BaHWSA U
noTeHLManbHble BO3MOXHOCTM KNETOYHbIX TEXHOMOMN BbICLLNX
pacTeHunin, X NCNOoNb30BaHWe ANg NoBbILEeHU 3hPEKTUBHOCTH
cenekumoHHoro npouecca. OCHOBHbIE aTanbl pasBUTUS METOAOB
KynbTypbl TKaHew in vitro.

OcHoOBHaga TEpMUHONOT S,

u/course/view.p
hp?id=21711

Cnocobbl 1 TeXHKKa
KynbTUBMPOBaHMS in

OcHoBHbIMU TpeboBaHUA K opraHn3aunm GUOTEXHONOrMYecKom
nabopartopuu, ee ocHalleHne obopyaoBaHuem. Cnocobbl u

https://edu.vsu.r

1.2 | vitro KneTok u TKaHewn o u/coursel/view.p
TEXHUKa KyNbTUBMPOBAHUS KNETOK N TKaHen B1onornyecknx P
3YKapMOTUYECKMX hp?id=21711
OOBEKTOB Ha MCKYCCTBEHHbIX MUTATENbHbIX cpeaax.
OpraHn3moB
MuKpoopraHmM3ambl kKak 06 bEKT CeNeKLNOHHOW paboThl 1
ounotexHonornn. CoBpeMeHHble BUOTEXHONOrMYECKME noaxoapl .
KneTto4yHas https://edu.vsu.r
K CO3[aHMI0 NPOMBILLMIEHHbIX LUTAMMOB MUKPOOPraHU3MOB. :
1.3 | uHxeHepus u/course/view.p
KnetoyHas nHxeHepms MUKPOOPraHnM3MoB (Ha npumepe P
MUKPOOPraH1M3mMoB o . hp?id=21711
Apoxoken-caxapomuuetoB). Cenekums MMKPOOPraHM3MOB:
HanpaBneHus, MeToabl, AOCTUXEHMS.
3agauun, MeTofbl, HanpaBneHNsa N AOCTUXKEHUS KNETOYHON U
TKaHEeBOW MHXeHepun pacTeHui. lNMonyyeHre un
KynbTUBMPOBaHME KannycHow TkaHu. JeauddepeHumpoBka u
KneTouHas u KannycoreHes in vitro. Cxoacrea v pa3nuuuns KannycHon u
TKAHEBas OnNyxoneBon TkaHu. [eHeTuveckne, LMTONOrMyeckue n
BUOTEXHOMOMS du3monoro-6uoxnMmmnyeckne ocobeHHOCTU KanmyCHbIX KNETOK U
ACTEHUI: TKaHen B KynbType in vitro. POCTOBOM LMK KannycHbIX KNETOK.
P ' CybkynbTBUpoBaHue. VI3MeH4YMBOCTb PpacTUTENBHOIO reHoMa B
aeonddepeHUnpoBK
a v kannvcorenes in | mpouecce aeanddepeHUpoBKU 1 kKannycoobpasoBaHus, ee
vitro KaJ')I/J'IyCHbIe " npu4drHbl. CycneHsnoHHas KynbTypa 1 npeMMyLLecTsa ee https://edu.vsu.r
1.4 ' ncnonb3oBaHuA. KannycHble u KNneToYHbIe KynbTypbl — u/course/view.p
KNeTOYHbIE KYNnbTypbl Py
NPOAYLIEHTH! npoayLeHTbl OMONOrMyeckn akTUBHbIX BELLECTB Ans hp?id=21711
6|/|opnor}|l/|quKV| NpombILLIeHHOCTU. MopdhoreHes B KanmyCHbIX 1 KNETOYHbIX
AKTMBHBIX BELLIECTE KynbTypax pacteHun (BTopudHas amdepeHumpoBska).
ans "opMoHanbHasa perynaumsi NpoLeccoB KannycooobpasoBaHus u
MopdoreHesa. Tunbl guddepeHLMPOBKM B KannycHON TKaHW.
NPOMBbILLNIEHHOCTMW. .
'McToreHes, mopdoreHes (opraHoreHe3 1 CoOMaTU4eCKui
ambpuoreHes). MopdoreHeTu4eckas akTUBHOCTb KaryCHbIX
KINeToK MMeeT reHeTUYeCKyo Nnpupoay. Vicnonb3oBaHne
MYTaHTOB, OMOKMPYOLLUX HOPMarbHbIN Xo4 MopdoreHe3a —
OOMH 13 OCHOBHbIX MYTEN N3y4YeHWs TEHETUKN pa3BUTUS.
KnoHanbHoe MUKpOpa3MHOXEHNE pacTeHUIN, NPenMyLLECTBA
nepea TpagnUMOHHbIMU CNOCOBaMy pasMHOXEHMUS pacTEHNI,
obnacTu npakTnyeckoro ncnonb3osaHnsi. OCHOBHbIE 3Tanbl 1
€nocobbl KNOHANBHOIO MMKPOPa3MHOXEHMS. AKTUBaLMS
pasBUTUS CYLLECTBYHOLLUX MEPUCTEM — OCHOBHOW METO[,
KINOHanNbHOro MMUKpopasMHoXeHus. O340pOBEHNE NOCaA0YHOMo
mMaTepuana oT BUPYCOB.
Wcnonb3oBaHue -
y CoxpaHeHu1e LUeHHOro reHooHAa BbICLLNX PaCTEHUI B
KynbTypbl TKAHEN .
[N COXpaHEHIS 1 Konnekumsix n kpuobaHkax. MNMoHATNe reHodoHA, NPUHUHDI https://edu.vsu.r
15 P UCTOLLEHNSI U BXKHOCTb COXPAHEHUSA FTEHETUYECKUX PECYPCOB. u/coursel/view.p
BOCMPOM3BOACTBA =
- TpaaMumoHHble MeToabl COXpaHEHMUs LLEHHOro reHodoHaa hp?id=21711
npegcraBuTenen

LieHHOro reHodoHaa

BbICLUMX pacTeHun in situ n ex situ, npMmMepsbl, UX HeJOCTaTKW.
CoBpeMeHHble BMOTEXHOMNOIMYeCcKne NOAXoAbl COXpPaHEHNS
reHocpoHaa (koHcepBauun ex situ).

MepecanoyHble KOMMeKUMM 1 0ENOHUPOBAHKE B KYNbType in
vitro. KpnocoxpaHeHue: CoxpaHeHue B KpnobaHKax: CyTb
MeToza, NpenmyLlecTsa, TPyAHOCTUN N HegocTaTtku. Obwme
npuemsbl, nexatyme B OCHOBE kpnocoxpaHeHust. OcobeHHoCTH
NnoAroToBKWN KNETOK K 3aMopaXnBaHuto. Jtanbl paboThl.
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TecTpoBaHMe XN3HECNOCOBHOCTU 1 FeHeTUYEeCcKon
CTabUNbLHOCTM pacTUTeNbHOro Matepuana nocre AnuMTenbHoro
XpaHeHus.

Mcnonb3oBaHune
KynbTypsbl in vitro gns
npeobpasoBaHns
HacneacTBeHHOM
OCHOBbI PacTEHUI U
C03[aHKs LIEHHOro

M3meH4YMBOCTL B KynbType in vitro. ComaknoHanbHas
N3MEHYMBOCTb; MPUYNHBI U1 MEXaHWU3Mbl BO3HUKHOBEHMS B
KynbType in vitro, ee npakTu4eckoe UCMonb3oBaHue.
AnureHeTUYecKkne acnekTbl COMaKOHaNnbHOM N3MEHYNBOCTH.
MHayuupoBaHHbIV MyTareHes in vitro. HanpaeneHHoe
nonyyeHne MyTauun: cermeHT-cneumnduyeckii u camt-

CENeKLMOHHOro N
vatepvana cneumduyeckui mytareHes. [pumepbl nonyyeHus

P ’ COMaKIoHarnbHbIX BAPMAHTOB M MYTaHTOB in Vitro. https://edu.vsu.r
ComaknoHanbHas Lo :

1.6 KneTtoyHas u TkaHeBas cenekumsa pacTeHui in vitro Ha u/course/view.p

N3MEHYMBOCTb U N ) ;
YCTOMYMBOCTb K abuoTnu4eckum 1 6motudeckmm cakropam: hp?id=21711

KNETOHHAn CeNekUNs | | xonHbIli MaTepuarn, OCHOBHbIE aTanbl cenexLum, MpUMeps!

in vitro kak ocHoBa A puan, . np P
NPakTU4EeCKOro UCNonbL30BaHNA.

Ansa cosganuns L

LIeHHBIX hOPM Mannovavsa n gurannongua B KynbType in Vitro, ux Hay4yHoe u

ACTEHI npakTuyeckoe 3HadeHne. Cnocobbl Nony4YeHns rannongos

?annom,qw.ﬂ " (aHgporeHes, rMHOreHes, aNMMMHaLUSA XPOMOCOM MNpu
KyNnbTUBMPOBaHUM TMBPUAHBLIX 3apoAbILLen), UX UCMOMNb30BaHNe

auvrannovavs B

g B cenekummn.

KynbType in vitro
M3onmpoBaHHble NpoTONMacTbl, CNOCOOLI U 3Tanbl UX
BblAeneHns, 0COBGEHHOCTU KyNbTUBMPOBAHMSA U pereHepawmm

KneTounasi u pactenunin. Comatmyeckast rubpuamsaumns u ee npuknagHble
acnekTbl (NpeogoneHne MexB1MaoBON HECOBMECTUMOCTH,

XPOMOCOMHas
PEKOHCTPYKLMA LMTONNa3MoHa).

VHXEHEPUA ComaTunyeckune rmbpuabl n umbpuabl pacteHumn, nx

pacTeHuN. P P P i https://edu.vsu.r
NpVHUMNMAanbHOE OTNMYME OT MOJOBbIX, CNOCOOLI NONyYeHus, :

1.7 | Kynetypa dopMbI CyLLLEeCTBOBaHMUSA, UCNONb30BaHNE B PyHAAMEHTanbHbIX u/course/view.
N30fIMPOBaHHbIX P y ' Y hp?id=21711
NDOTONNACTOB M W MpUKNagHbIxX nccnegoBanusix. Comartmyeckas rubpuansaumns
cgmaqueCKaﬂ Kak MeTo[ reHeTu4eckoro aHanusa. Metoabl, ucnonb3yemsle
MBpUAN3aLMS Ansi fokasaTenbcTBa rmbpuaHon Npupoabl matepuana,

P NONy4eHHOro Nocre CAnstHMS N30NMPOBAHHbIX NPOTOMNMACTOB.
XpOMOCOMHast MHXXEHEePUs1 pacTeHUIN: NONTyYeHne pacTeHn ¢
3aMeLLEeHHbIMY XPOMOCOMaMm
3agauun, MeTofbl, HanpaBnNeHNsa N AOCTUXKEHUS KNETOYHON U
XPOMOCOMHOW UHXEHEPUN KUBOTHBIX.
KynbTuBrMpoBaHMe XNBOTHBLIX KNETOK U TkaHen. Konnekums
KneTtouHasa u KINETOYHbIX KyNbTYp XMBOTHbIX U YenoBeka ans httos://edu.vsu r
. ps: .VSUu.
18 | xPomocomHas OMOTEXHONOIMMYECKNX U BUOMEONLIMHCKUX NCCNES0BaAHNN. u/course/view
. .p
UHXeHepust KneToyHas n XxpOMOCOMHasi MHXXEHEPUS XKUBOTHbIX. ho2id=21711
p?id=
XNBOTHbIX MMbpuansaumns XMBOTHbIX KNeTok. Co3gaHne XMMepHbIX
XWMBOTHbIX. [ony4yeHne MOHOKINOHarbHbIX aHTUTEN Ha OCHOBE
BblpaLMBaHUs rmopnaom. XpoMoCOMHasi MHXEHEPUSI.
KnoHupoBaHue XMBOTHbIX.
2. NMpakTnyeckune 3aHAaATUA
1. KynbTBUpoBaHue KNeToK 1 TkaHew (obLime meTogmyeckue
npuvemsbl 1 TexHnka paboTbl). OcHoBHbIE TpeboBaHWs K
OuoTexHonoruyeckon naboparopun, ee ocHalleHme
obopynoBaHuem. MNoaroToBka n ctepunmusaums nocyasl
WHCTPYMeHTOB. Bbibop u cTepunuaaums akcnnaHTos. Obuas
Cnocobbl M TEXHMKA | XapaKTepUCTUKa NUTaTenbHbIX cpes Ans KyNbTUBUPOBAHUS, UX
KynbTUBMPOBaHUS in | cocTaB, MPUHLMMbI MPUTOTOBIEHMS. YCNOBUS KyNbTUBMPOBaHUS.
Vitro kneTok u TkaHen | OcobeHHOCTM cocTaBa NUTaTENbHbIX Cpes AN
2.2 | ayKapuoTU4eCKMX KyNbTUBMPOBAHUSA pacTUTENbLHOM TKaHW. Perynatopsl pocTa.
OpraHn3moB 2. OcobeHHOCTU KyNbTUBUPOBAHMWS KIETOK MUKPOOPraHM3MOB
(Ha npumepe gpoxoken-caxapomuueToB). LieHHoCTb
MMWKPOOPraHM3MoB Kak 06beKTa A1 reHETUYECKMX U
OnoTEXHOMNOMMYECKUX UccneaoBaHuii. NMoHATMA: LWTaMM, KMOH,
OVIKWIA TUN, KONOHUKU. Buapl nuTaTenbHbIX cpen, UX HasHavyeHue:
nonHas, MMHUMarnbHas, CenekTuBHas, auetatHas.
MpoTOTPOMHBIE N ayKCCOTPOMPHbBIE MUKPOOPraHNU3Mbl U NX
MCNosib30BaHUE A1 KNETOYHON BUOTEXHOMNOINN.
2.3 | KnetoyHas 3. KnetoyHasi MHxeHepusi MMKpOOpraHn3moB (Ha npumMmepe https://edu.vsu.r
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NHXeHepua
MUKPOOPraHnM3moB

Opoxoken-caxapomuueHToB). buonornyeckne ocobeHHOCTH
APOXOKEN- CaxapoOMULIEHTOB.

4. YKN3HEHHbIV LMK FreTepo- U FOMOTaIIUYHbIX LUTAMMOB
apoxokent. lNMonyyeHue cnopynupyoLen KynbTypbl OpOXxKen-
CaxapoMULIETOB 1 ee aHarnma.

5. OcBoeHue MeToaa KMOHUPOBAHMS OPOXKEBbIX KIETOK U
COXpPaHEeHMs FTEHETUYECKOMN YNCTOThI KyNbTypbl (MCTOLLAOLLIMNA
wtpux). CozgaHne 1 xpaHeHMe KOMEKUMM LITAaMMOB APOXOKEN.
6. OcBoeHne meToaa NCKYCCTBEHHOrO MNOMyYeHus MyTaunm y
OpOxoKen ¢ ncnonb3oBaHnem Yd-obnyveHus. OnpegenexHve
rycTOTbl CYCNEH3MN C NOMOLLbIO kKamepbl opsieBa.

7. BolgeneHve n ngeHtTudmkaLmsa aykcoTpoHbIX MyTaHTOB Y
apoxoken. OcBoeHne meToaa OTNeYaTKoB.

8. MonyyeHne rmMbpnaoB ApOXCKEN U NPUHLMMBI
rMOpuaonNorMyeckoro aHanumaa.

9. BeinonHeHne camocToATENbHON paboThl (MOArOTOBKA 1
BbINOMHEHWNE 3KCnepMeHTa, cbop 1 aHanua pesynbLTaTos,
dopMynunpoBaHMe BbIBOL4OB).

u/course/view.p
hp?id=21711

KneTtouHasa u
TKaHeBas
fbuoTexHonorus
pacTeHuI:
aennddepeHUnpoBK
a u KkannycoreHes in

10. CemunHap «KannycHble 1 CyCneH3NOHHbIE KyNbTypbl, UX
npakTuyeckoe ncnornb3oBaHvey. MNonydyeHne n KynbTMBMpOBaHMe
KannycHOWM TkaHu B ycnoBusix In vitro. FeHeTunyeckue,
uuTonornyeckme n pusmonoro-bnoxmmmyeckne oCobeHHoOCTH
KannycHbIX KNeTOK 1 TKaHew B KynbType in vitro. MNpudnHbl
N3MEHYMBOCTM PacTMTENBHOrO reHoma B npouecce
aeanddepeHUnpoBkn 1 KannycoobpasoBaHms. CycneH3noHHas
KynbTypa 1 npenmyLLecTBa ee ncnonb3oBaHud. Kynotypa
OOMHOYHBIX KNneTok. KannycHble u KNeToYHbIE KyNnbTypbl —
NpoAyLEHTbI BUONOrMYECKN akTUBHbBIX BELLIECTB ANs
NPOMbILLNIEHHOCTU. [MpenmyLLecTBa NCNONb30BaHWSA KyNbTypbl
KINeTOK MO CPaBHEHMIO C LiEeNbIMW OpraHn3Mamu Ansi CMHTe3a

https://edu.vsu.r

2.4 | vitro. KannycHble n u/coursel/view.p
BAB. PacteHusa — npogyueHTbl BAB (MpyMepbl KynbTUBUPOBaHMS —
KNEeTOYHbIE KyNbTypbl | . - ) hp?id=21711
MPOAYLIeHTbI in Vvitro 1 NpaKkTUYeCKOro UCNOMb30BaHWS): XeHbLUEHb, AUOCKOPEs
poay aenbtoBuaHaga, 6enagoHHa 0ObIKHOBEHHas1, payBonbgusi
Buonornyeckn ¥
3MeunHas, TUC AroaHbIN 1 ap.
aKTUBHbIX BELLECTB
o 11. CemuHap «MopdoreHes B KannycHbIX U KNETOYHbIX
KynbTypax pacteHun (BTopudHas anddepeHumposka)».
NMPOMBILLIIEHHOCTH. N
Tunbl AMddepeHLMPOBKM B KanmnycHomn TkaHu. [ucroreHes.
MopdoreHes. OpraHoreHes (cTebneBoi, KOPHEBOW, NMCTOBOW,
dnopanbHbIn). Comatuyeckun amopuoreHes. PakTopsl,
BNMAOLLME HAa MopdoreHes KanmnycHomn TkaHu. FlopMoHarnbHas
perynauus npoueccoB MopdoreHesa. 'eHeTu4eckasn npupoaa
MopdoreHesa.
12. CemuHap «KnoHanbHOEe MUKPOPa3MHOXEHNE PaCTEHUINY.
CyTb, NpeumyLlecTBa, NpakTuyeckoe ucnonb3osaHne. OCHOBHbIE
aTanbl U CNOCcoObl KNOHANBHOTO MUKPOPa3MHOXEHUA. AKT1BaLNS
pasBuTUS CyLLEeCTBYHOLWUX MepucTeM. MIHAYKUMS afBEHTUBHbBIX
NoYeK HeEMOCPeaCTBEHHO Ha TKAHSAX AKCMaHTa.
OndpdepeHunauns aaBeHTUBHBLIX NOYEK Yepes KanmnycHble
KynbTypbl. MHAYKUMSA comaTmnyeckoro ambpuoreHesa. dakTopbl,
BMNMSAIOLLME HA NPOLLECC KIMOHANbHOr0 MUKPOPa3MHOXEHNS.
Wcnonb3oBaHue KnoHanbHoe MUKpopasMHOXEHNE CeNbCKOXO3ANCTBEHHbIX,
KynbTypbl TKAHEWN AeKopaTUBHbIX, NIIOA0BO-ArOAHbIX U NECHbIX APEeBECHbIX httos://edu vsu.r
o ps: .VSu.
o5 | ANA COXpaHEeHNs n pacTteHun (uenu, 3agayvuv, NoAxoabl, 0COOEHHOCTU PA3MHOXEHMS, L/course/view
. .p
BOCMNpPOU3BOACTBA nony4yeHHble pesynbtathl). O300poBneHne Nocago4Horo ho2id=21711
~ H —
npeacrasutenemn MaTepuana oT BUPYCOB. apad=s2 722

LLeHHoro reHodoHaa

13. CemuHap «CoxpaHeHue LeHHOro reHooHAa BbICLUMX
pacTeHun B KONMNeKUusix u kpuobaHkax». NoHATME reHodoHA,
NPUYMHBI UCTOLLEHMWS, BXXHOCTb COXPAHEHNSI FTEHETUYECKNX
pecypcoB. TpagMunoHHbIe METOAbI COXPaAHEHMS LLIEHHOTO
reHooHAa BbICLUMX pacTeHWI in Situ 1 ex situ, npumeps!,
HepgocTaTkn. CoBpeMeHHble BUOTEXHONOrMYeckne Noaxoasbl.
MepecagoyHble konnekumn. [lenoHmpoBaHne B KynbType in vitro.
CoxpaHeHune B kpnobaHkax. Konnekumm in vitro LeHHbIX
06pasL0B pacTeHWI, XXUBOTHbLIX 1 MUKPOOPraHnamoB B Poccum u
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B MUpe.

Mcnonb3oBaHue

KynbTypbl in vitro ans

npeobpasoBaHus
HacneacTBEeHHOM

OCHOBbI paCTeHVIIZ n
CO34aHuA LUeHHOoro

14. CemuHap «Mcnonb3oBaHme KynbTypbl in vitro ons
npeobpa3oBaHns HAacNeaCTBEHHOW OCHOBbLI pacTEHUI 1
CO3[aHu1s LEeHHOro CeNneKUMOHHOro maTepmanay.
ComaknoHarnbHas U3BMEHYMBOCTb: TUMbl UBMEHUYMBOCTHU, MPUYUHDI
N MeXaHM3Mbl BO3HMKHOBEHUS B KynbType in Vitro, npumepsl
NnpakTU4eCcKoro ncnosb3oBaHus. KnetouyHas n TkaHeBasi

CEeneKLNOHHOro CenekLumsa pacTeHui in vitro Ha yCTOMYMBOCTb K abMOTMYECKMM n

martepuana. OroTU4ecknM hakTopam: UCXOAHLIN MaTepuarn, OCHOBHLIE 3Tanbl httos://edu.vsu.r
26 ComaknoHanbHas cenekumu, npumepbl NPakTUYeCcKoro NCNonb30BaHus (cenekuus _uu/coﬁrse/view :

‘ N3MEHYMBOCTb U Ha YCTOMYMBOCTb K 3acyxe, 3aCONeHuto, MeTarnnam, K 6onesHam —Qh °id:2171i

KneToyHas cenekuns | u Bpeauntensm). Fannonaunsa n gurannonaus B KynbType in vitro. npad=c2rll

in vitro kak ocHoBa Cnocobbl co3gaHusa rannonaos (aHOPOreHes, r’MHOreHes,

Ans cosgaHus ANUMMHALUA XPOMOCOM MPU KyNbTUBUPOBAHMUM MMOPUOHBIX

LleHHbIX hopm 3apoaplLlLent), UX UCNONb30BaHNE B CENEKLUMN.

pacTeHun.

Mannongusa un

avrannovans B

KynbType in vitro

KneTtouHas n

XPOMOCOMHaS 15. CelVIVIHap «KnetoyHas M XpoMOCOMHasi WHXeHepus

MHXEHEPUS] pacteHun». KynbTypa W30NMPOBaHHbLIX MNPOTOMMacToB U

. comartmyeckaa rmbpugusaumna (BbligeneHne npoTonnacrtoB U Mx .
pacTeHun. https://edu.vsu.r
KyNbTUBMPOBAHWE, CIIMSIHWE W30/IMPOBAHHbLIX MPOTOMNMACTOB, :

2.7 | Rynbtypa CXema pereHepauumn pacTeHun-pereHepaHToB). MeToabl OLEHKM ulcourse/view.p
N30NNPOBAHHbIX ) hp?id=21711
NPOTONNACTOB M U BblOENEHNUST WUCTUHHBIX r|/|6p1/|p,0|3. Mpymepbl  nony4deHus

COMaTMYECKUX rMOpPMAOB PACTEHUN U UX OLLEHKWU, UCMONb30BaHUSA
comaTmyeckas
B Hay4YHbIX M NPUKIagHbIX UCCReaoBaHUSX.
rmbpungusauus
16. CemuHap «KneTouyHas w© XpomocoMHasi WHXeHepus
XUBOTHbIX». KynbTMBMPOBaHME >XUBOTHbIX KIETOK W TKaHEW.
Konnekumsa KneToudHbIX KynbTyp XMBOTHBIX W 4YerioBeka [nAns
KneTtouHas n ONOTEXHONOMMYECKNX U BMOMENLIMHCKUX UCCReaoBaHWUN. httos://edu. vsu.r
XpOMOCOMHasi KneTtouHas ] XPOMOCOMHas NHXXEHEepUs KMBOTHbIX, | LDS:TECU.VSU.T

2.8 u/coursel/view.p
UHXeHepus MMbpnamsauma XMBOTHbIX  KkneTtok. CosgaHne  XMMEpPHbIX ho?id=21711
XXUBOTHbIX XMBOTHbIX. [lonyyeHne MOHOKMOHaNbHbIX aHTUTEN Ha OCHOBE apAd=slrll

BblpawmBaHusa rmbpmaoM. XpoMOCOMHas WHXeHepusa (onbiTbl
B.A. CTpyHHMKOBa C TyTOBbIM LWenkonpsgom). KrnoHmposaHue
XMBOTHbIX (3@ 1 NPOTKB).
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buabl 3aHATUI (KONIMYECTBO YacoB)

Ne HanmeHoBaHne TeMbl C

n/n (pasgena) gucumnnuHbl Jlekumu | Mpaktnyeckue | JlabopatopHble amoc;;%;:)TTeaanaﬂ Bcero
Mpeamert, 3agayun, MetToabl N
OCHOBHbI€ HanpaslieHnA pa3BUTUA

1 COBpeMEHHOVI OunoTexHonornu. 2 _ _ 4 6
Kneto4yHasi n TkaHeBas NHXeHepua —
OOWH N3 OCHOBHbIX pa3genoB
OMOTEXHOMOMMN.
Cnocobbl 1 TeXHUKa KyNbTUBMPOBaHWS

2 | invitro KNeTok u TkaHemn 2 4 - 8 14
JYKapuoTn4yeCcKnx opraHn3moB
KneTto4yHasi nHxeHepus

3 MWKPOOPraHn3moB i 2 14 ) 8 24
KneTto4yHasi n TkaHeBas
BUOTEXHONOMNSA pacTeHui:
AeanddepeHumpoBKa 1 KannycoreHes

4 | invitro. KannycHble 1 KNeTouHble 2 4 - 8 14
KynbTypbl — NPOAYLIEHTbI
Bronornyeckn akTUBHbIX BeLwecTB Ansd
NPOMBbILLUIEHHOCTU.
Mcnonb3oBaHue KynbTypbl TKaHen ana

5 | coxpaHeHus 1 BOCNpPOU3BOACTBA 2 4 - 8 14
npeacTaBuUTENEN LEHHOIO reHohoHaa
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Vicnonb3oBaHme KynbTypbl in vitro ans
npeobpa3oBaHUsi HACNenCTBEHHOW
OCHOBbI pacTEHUI 1 CO3aHUS
LEHHOrO CeNneKUMOoHHOro maTtepuana.
6 | ComaknoHanbHas N3MeH4YNBOCTb U 2 4 - 6 12
KneTouvHas cenekums in vitro kak
OCHOBa Ans CO3[4aHUs LIeHHbIX (hopMm
pacTteHun. Mannongus n gurannongus
B KynbType in vitro

KneTtouyHas n xpomocomMHas
WHXEHEPUsi pacTeHUN.

7 | KynbTypa n3onmpoBaHHbIX 2 2 - 8 12
NpoTONnacToB U comMmaTuyeckas
rmbpvamsaums
KneTo4Hasa n xpomocomHasi

8 NHXeHepus )KVIpBOTHbIX 2 2 ) 8 12
3K3aMeH - 36
WToro: 16 34 - 58 144

14. MeToan4yeckme ykasaHus Ans o6y4aroLwmxca N0 OCBOEHMIO AUCLUMNIINHDI:

Mporpamma ancunninHbl NpegycMaTpmBaeT NpoBeAEHNE NEKUMOHHbBIX U NPaKTUYECKNX 3aHATUN.
JlekunoHHbIN  MaTepuan pacKkpbiBaeT OCHOBHbIE TeOopeTUYeckne BOMPOCbl AAaHHOW  AUCLUMNIUHGI.
MpakTnyeckne 3aHATUS obecneumBaloT popMmpoBaHMe HEOBXOAMMbIX YMEHWUA U HaBbIKOB (B pamMKax
COOTBETCTBYHOLMX AUCUUMIIMHE KOMNETEHLMR).

Ha npakTnyeckux 3aHAaATUAX CTyAeHTbl LOEMOHCTPUPYHOT 3HaHUS, MOSTyYeHHble UMW Npu
NCNoNb30BaHUM PeKOMeHOYeMbIX MnpernofaBaTteneM UM CaMOCTOATENbHO HaNMAEHHbIX NUTepaTypHbIX
WCTOYHMKOB, BbICTYNas ¢ pedepatamu No 3apaHee NpennoXeHHbIM UM TemaM, ydacTBys B Gecefne wm
AncKyccuax B rpynne. B xoae BbINONMHEHMS MpaKTUYECKUX 3adaHui CTYAEeHTbl NpuobpeTatoT HaBbIKM
obpaweHua ¢ Guonormyeckumn obbektamu, nabopaTtopHbiM OBOPYyAOBaHWEM W MHCTPYMEHTapUEM,
CaMOCTOSATENIbHO OCYLLECTBNAT 3KCNEPUMEHTbI, PErmcTpUpyloT, aHanusuvpyrT W UHTEPNPeTUpPYyIoT
pe3ynbTaTbl BUOTEXHOMNOrMYECKNX UCCneaoBaHun. Pe3ynbTaThl NpakTUYECKMX 3a4aHni 0QopMISOTCSA B
pabodyen TeTpagu CTygeHTa B BuAe PUCYHKa, pacyeToB, cOCTaBneHust Tabnwuu, BbiBoAoB. B koHue
3aHATUS pesynbTaTbl paboTbl AOKNaAbIBaOTCA npenogasaTtento, npy HeobxoanmocTn obcyxaarTcs B
rpynne. B cnydae nponycka NpakTUY4ecKoro 3aHATUS CTyAeHT 0b6si3aH ero CamMoCTOATENbHO BbINOMHUTL
noA KOHTPONem npenogaBaTtensi BO BpeMs UHANBUAYaNbHbIX KOHCYNbTaLWN.

BbinonHeHne camocTtositensHon pabotel (CP) npegnonaraeT kayeCTBEHHYIO MOArOTOBKY KO BCEM
BMAAM 3a4aHuIN: OCBOEHME TEOpPETMYECKOro Matepmana B npouecce NeKUMOHHOrO Kypca; NoAroToBKy K
NpakTU4YeCKUM 3aHAaTUsAM (OCBOEHME Teopuu BOMPOCA; BbINOMHEHUE 3adaHWiA, NPeayCMOTPEHHbIX
nNporpaMmon Kypca); K TeKylemy KOHTPOM 3HaHWW W K 3k3ameHy. CTydeHTbl camMoCTOATenbHO
npopabaTtbiBaloT M ycCBamBalT TeOpeTUYeCKMe 3HaHWA C WCMNONb30BaHMEM pPEKOMEHAO0BaHHbIX
npenogasatenemMm y4yebHoW nuTepaTypbl U 3MEKTPOHHbLIX pecypcoB (NyHKTbl 15 mn 16), paboTbl C
TEKCTOM KOHCMEKTa Nekuuin, a Takke npeseHTauui NeKUMOHHbIX U NPaKTUYECKUX 3aHATUIA, KOTOpble
pa3MelleHbl B 3NIEKTPOHHOM Yy4yebHo-meToaudeckom komnnekce (YMK) no gucumnnuHe «KynbTypa
TKaHen un KneTo4Has nHxeHepus» (https://edu.vsu.ru/course/view.php?id=21711).

KoHTponb pesynbtatoB CP oby4yalolimxcsi NpoBOoAUTCS B XO4e MPOBEeOEeHUS MpPaKTUYeCKMX
3aHATUIM (NpakKTMYecKkMe 3agaHus — BbiNONIHEHNE 1 caada nabopaTopHbix paboT) 1 Tekyllen aTTectaumm
(TecT, noarotoBka pedepaTtoB M OOKNA4OB NO TemaM, NpeanoXeHHbIM npenogasaTtenem). Tekywas
aTTectaumsa obecneymBaeT NPOBEPKY OCBOEHUS y4ebHOro maTepuana, npuobpeTeHns 3HaHun, YMEHU
1 HaBbIKOB B NpoLecce ayauTOPHOW U CaMOCTOSATENBHON paboThbl.

Mpn Heob6xooMMOCTM y4ebHbIM npouecc peanua3yeTcs C NPUMEHEHNEM JNEKTPOHHOro obyveHuns
N ANCTaHUMOHHbIX obpasoBaTtenbHbix TexHonormn (JOT) Ha nnatdgopmax Moodle (https://edu.vsu.ru),
BI'Y «OtkpbiToe o6pasoBaHue» (https://openedu.ru/university/vsu/). B atom cnyyae nekuum wu
NpakTU4Yeckne 3aHATUSI NPOBOAATCA B pexume «BuaeokoHdepeHuus», nocne 4Yero CTyaeHT
npeaocTaBnseT npenogaBaTento KOHCMEKT 3aHATUSA, BbIMNOMHAET TECT, UM KOHTPOnbHy paboty. Mpu
ncnonssosavum [OOT oby4yarowmnncs camoCTOATENBHO MPOCAYLUIMBAET OHManH-KypC, coaepXalunm
NEKUMOHHBIN 1 NabopaTopHbI MaTepuarn, BbINONHAET 3a4aHns Ans CaMOnNpoBEPKU, a 3aTeM NpoxoauTt
NPOMEXYTOYHbIN KOHTPOMNb 3HaHWUI MO MaTepuanamM OHMNanH-kypca.

15. lNepeyeHb OCHOBHOM W [OOMOJIHUTENILHOW nUTepaTypbl, PECYPCOB WHTEpPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI
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a) OCHOBHas nuTeparypa:
Ne n/n McTouHnK

1 'eHeTu4eckmne oCHOBbI cenekummn pacteHnin KnetouHasa nHxeHepusa. — MuHck @ Benopycckas Hayka,
2012. — 489 c. — http://biblioclub.ru/index.php?page=book&id=142474
MawknHa O.C. KynbTypa KNeToK M TKaHel Kak OCHOBa OWOWHXEHepuu pacTeHun: Y4debHo-
2 mMeTogmudeckoe nocobue ans sysoB / O.C. MawkuHa, T.M. Tabaukas, B.H. Nono. - BopoHex : UL
BI'Y, 2013. — 56 c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-08.pdf

0) gononHuTenbHasa nuTeparypa:
Ne n/n McToYHUK
ByTeHko P.I. Buonorus KneTok BbICLUMX pacTeHWI in vitro n BuoTexHonornm Ha ux ocHose / P.T".

3 ByteHko. - M. : PBEK-TIPECC, 1999. — 160 c.

4 KanawHukoBa E.A. KnetouHas mHxeHepusi pacteHun / E.A. KanawHukoBa. — M. : N3g-Bo PrAY-
MCXA, 2012. — 318 c.

5 JlytoBa J1.A. BuoTexHonorus Bbicwmnx pactenun / J1.A. Jlytoea. - CI6 : Usa-Bo CI16. yH-Ta, 2010. —
240 c.

6 JlytoBa J1.A., MatBeeBa T.B. eHHas u KneTo4yHasa MHXeHepPUs B GBMOTEXHONOMMK BbICLUMX pacTeHWUn /
JI.LA. JlytoBa, T.B. MaTtBeeBa. - CI16 : Qko-Bektop, 2016. - 168 c.
Hocoe A.M. Mcnonb3oBaHWe KNEeTOYHbIX TEXHOSOMMIA Afsi MPOMBbILLIIEHHOIO NoMyYeHns Bruonornyeckm

7 aKTUBHbIX BeLLEeCTB pactuTenbHoro npoucxoxaenunsa / A.M. Hocos // BuotexHonorusa. — 2010. — Ne 5. -
C. 8-28

8 MepwuHa J1.A. XpoMOCOMHas UHXeHepus pacTeHuin — HanpasneHne buotexHonorum / JI.A. MNepwunHa

/| BaBMNOBCKMI XXypHan reHeTukn u cenekumm. — 2014, — T. 18, Ne 1. — C. 138-146.
CenbckoxossancrTeeHHas buotexHonorus / B.C. Wesenyxa [u gp.]. - M. : Beicwas wkona, 2010. 712 c.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0oduumnanbHble pecypchbl MHTEPHET)®:
Ne n/n Pecypc
OneKTPOHHbIN kKaTanor Hay4yHon 6ubnmuoTekn BopoHeXCKOro rocyaapCTBEHHOIO yHUBEpCUTeTa. —

10 http:// www.lib.vsu.ru
11 http://www.edu.vsu.ru O6pasoBaTenbHbI nopTan "OneKkTPoHHbIN yHuBepcuTeTt BIY”
12 http://www.studmedlib.ru/ KoHcynbTaHT cTygeHTa. QnekTpoHHas 6nbnvoTeka MeguuUmnHCKOro By3a

13 eLIBRARY.RU — Hay4yHas anekTpoHHas bubnuorteka
14 OYMK KynbTypa TKaHen u knetoyHas nHxeHepus https://edu.vsu.ru/course/view.php?id=21711

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO 06ecnevyeHnsa ANs caMoCTosATeNbHOM paboTbl

Ne n/n McTouHUnK

MawknHa O.C. leHeTMka MWKpOOpraHuM3amMoB (Ha npuMepe LpOoXKen-caxapoMmuueToB):  YyebHo-
1 mMeToanyeckoe nocobue ans Bysos / O.C. MawkuHa, E.C. HaymoBa. - BopoHex : WML, Bry, 2011. — 41
c. :http://www.lib.vsu.ru/elib/texts/method/vsu/m11-247.pdf

MawknuHa O.C. KynbTypa KNeToK W TKaHenW Kak OCHOBa OuouHxeHepun pacteHun: Y4yebHo-
2 meTogmdeckoe nocobue anga Bysos / O.C. MawkuHa, T.M. Tabaukas, B.H. MNMonos. - BopoHex : UMML|
BI'Y, 2013. — 56 c. URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-08.pdf

MawkuHa O.C. OcHoBbl GuonHxeHepum : yuebHo-meToanyeckoe nocobme anga sysos / O.C. MawknHa

3 0.C., M.B. Benoycos, B.H. Nonos.. - BopoHex : N3pgaTenbckuii gom BIY, 2015. — 43 ¢. -
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-17.pdf

MawkuHa O.C. OcHoBbI reHeTuku : ydebHoe nocobue / O.C. MawkuHa, M.H. Hazapoga, B.H. Nonos. ;
BopoHexckuin rocygapCcTBeHHbIN yHuBepcuTeT. - BopoHex : UsgaTtenbckui gom BI'Y, 2019. - 191c.

17. OOpa3oBaTesfibHble TEXHONOrMMU, MUCNOfib3yeMble NpU peanusauum Yy4ebHOWM
AUCLUUNSINHBI, BKOYas OUCTaHUMOHHblIe obpa3oBaTenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4eHue (J0), cmewaHHOe 06y4eHue):

Mpun peanusaumm AMCUUNAMHBLI UCNOSBb3YOTCS 3NIEMEHTbI ANEKTPOHHOIO 0By4eHnsa 1 ANCTAHUMOHHbIE
obpasoBatenbHble TexHonorum (QOT). Mporpamma kypca peanudyetcd ¢ npumeHeHnem QYMK
KynbTypa TkaHel n knetodHasa nHxeHepusa https://edu.vsu.ru/course/view.php?id=21711

18. MaTepnanbHO-TeXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyeGHas ayauTopus Ans npoBeAeHUSA 3aHATUN NIeKLLMOHHOIo TMna: 394018, r. BopoHex,
crneumanmampoBaHHaa mebernb, npoektop ACER x115 H, HoytOyk Lenovo B590 c¢ | nnowaab
BO3MOXHOCTbIO MOAKMYEHNs K ceTn «HTepHeT», 3KpaH HacTeHHbIn Digis optimal, | YHuBepcutetckas, a.1,
WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc nom.l, aya. 190



http://biblioclub.ru/index.php?page=book&id=142474
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-08.pdf
http://www.edu.vsu.ru/
http://www.studmedlib.ru/
http://www.google.ru/url?q=http://elibrary.ru/&sa=U&ei=bunoTpvtEcrssgbTpaTCBw&ved=0CA4QFjAA&usg=AFQjCNHHzCTFKL5pvZrnvYq4_hLb6_WKeA
https://edu.vsu.ru/course/view.php?id=21711
http://www.lib.vsu.ru/elib/texts/method/vsu/m11-247.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-08.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-17.pdf
https://edu.vsu.ru/course/view.php?id=21711

YyebHass ayauTopusi AONA  NpoBeAeHUA 3aHATMW  CEeMMHApPCKOro Tuna
(nabopaTopHble 3aHATUA), ANA NPOBeAEeHWUA TFPYNnoBbIX U UHAMBUAYaNbHbIX
KOHCYNbTaLUN, TeKYLLEero KOHTPOJSISi U NPOMEXYTOYHOM aTTecTauum:
crneumanuanpoBaHHaa mebenb, npoektop NEC V281W, skpaH HacTeHHbin Digis
optimal, HoyTOyk Lenovo B590 ¢ BO3MOXHOCTbIO MOAKMIOYEHUS K ceTn «IHTEpHETY,
WKad C BbITSHKHbIM YCTPOWCTBOM Marbid, Mukpockonbl ("Mukmen-1", Primo Star,
"Mukmep-6", Mukmen 2, Mukpomep, 3 Bap. 3-20, Carl Zeis s ), WinPro 8 RUS Upgrd
OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowlaab
YHuBepcutetckas, g.1,
nom.l, ayg. 187

OucnnenHbIn  knacc, ayguTopva AOnNA  NpoBeAeHUst  FPynnoBbIX U
MHOMBUAYalbHbIX KOHCYNbTaLUW, NOMeLleHne ANsi CaMOCTOATeNIbHOW paboThbi:
crneumanuaupoBaHHasa mebernb, koMmnbloTepbl (cuctemHbii 6nok Intel Celeron CPU 430
1.8 GHz, moHuTtop Samsung SyncMaster 17) (12 WwT.) ¢ BO3MOXHOCTbIO NOAKMIOYEHMS
K cetn «IHTepHeT»

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, a.1,
nom.l, ayg. 67

KomnbloTepHbIn  Knacc, ayautopus AOnA  NpoBeAeHUs  TPynnoBbIX WU
MHOMBUAYalbHbIX KOHCYNbTaLUW, NOMeLleHue Afsi CaMOCTOATeNIbHOW paboThbi:
crneymanmampoBaHHas Mebenb, kKoMMbloTepbl (cucTeMHbld 6nok Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 wT.) C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «MHTepHeT»

394018, r. BopoHex,
nnowlaab
YHuBepcutetckas, 4.1,
nom.l, ayg. 40/5

KomnbloTepHbIN Knacc, noMelleHne Ans caMoCTOATeNIbHOM paboThl:
crneumanmampoBaHHas Mebenb, KOMMbTepbl (cucTemMHbii 6nok Intel Core i5-2300
CPU, mMonutop LG Flatron E2251 (10 WwT.) ¢ BO3MOXHOCTbIO MOOKMIOYEHUS K CETU
«HTEpHET»

394018, r. BopoHex,
nnowaab
YHuBepcutetckas, g.1,
nowm.l, ayn. 40/3

MomeleHne ANA xpaHeHUsi U NpodUNaKTUYeCKOro ooGCnyXuBaHUMA y4ebHoOro
obopyaoBaHuA:

cneumanuaupoBaHHaa mebenb, npoektop ACER x115 H, Hoytbyk Lenovo B590 c
BO3MOXHOCTbIO noaknoveHns k cetn «UMHTepHeT», WinPro 8 RUS Upgrd OLP NL
Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,
nnowagp
YHuBepcuteTtckas, a.1,
nom.l, aya. 184a

OueHo4HbIe cpeacTBa ANA NPoBeAeHUsA TEKYLEN N NPOMEXYTOYHOWN aTTecTaumm

MopsaoK OLEHKM OCBOEHUA 0ByvaloLmMMUcsa y4ebHoro matepuana onpeaenseTcsa coaepXaHmem

cnegywoLwmx pasgenos AUCLUNMUHLI

No NnaukaTop(bl) o
o LeHOYHble
/n HanmeHoBaHwue pasgena gucuunnuiel (mogyns) | KomneteHuwmsi(n) OOCTMKEHUS cpenctea
KOMMeTeHumn
MpeameT, 3a4ayuv, MeToAbl U OCHOBHbIE HaNPaBneHUs
1 | passutus coBpeMeHHol buoTexHonornu. KnetouHas u MK-1 MK-1.1 YCTHbIN onpoc
TKaHeBasl MHXeHepUsl — OQUH U3 OCHOBHbIX Pa3aernoB TecTt
OvoTexHonoruu.
YCTHbIN onpoc
> Cnocobbl 1 TeXHUKa KyNbTUBUPOBAHMS in Vitro KneTok MK-1 MK-1.1 MpakTnyeckoe
N TKaHeln ayKkapuoTUYEeCKMX OpraHM3MoB MK-4 MNK-4.3 3agaHune
Tect
AK-1 AK-1.1 MpakTnyeckoe
3 | KneTtoyHas UHXXeHepUsi MUKPOOPraHM3MOB nK-4 nK-4.3 3ajaHue
' Tect
KneTtoyHas n TkaHeBast GBUOTEXHONOIMSA pacTEHUIA:
AeanddepeHuMpoBKa 1 KannycoreHes in vitro. MK-1 MK-1.1 Pecbepat
4 | KannycHble 1 KNeTo4HbIe KynbTypbl — MPOAYLEHTI )
BUONOrMYeckn akTUBHBIX BELLECTB AnA MK-4 MK-4.3 Tect
NMPOMbILUIIEHHOCTMU.
: Wcnonb3oBaHue KynbTypbl TKaHEN ANS COXPaHeHMst 1 MK-1 MK-1.1 Pecbepat
BOCMNPOM3BOACTBA NPeACTaBUTENEN LLIEHHOro
reHodoHaa MNK-4 MK-4.3 TecTt
VMcnonb3oBaHue KynbTypsbl in vitro ans
npeobpa3oBaHnsi HAaCNeACTBEHHOW OCHOBbLI pacTeHUN
M cO3[aHusl LEHHOTO CenekLMOHHOro MaTepuana. MK-1 MK-1.1 Pecbepat
6 | ComaknoHanbHas MU3MEeHUYMBOCTb M KNeToYHast
cenekuus in vitro kKak ocHoBa ANA CO31aHUSA LIEHHbIX MK-4 MK-4.3 Tect
dopM pacteHuii. Mannovams u gurannovgus B
KynbType in vitro
KneTo4Has 1 XxpOMOCOMHasi MHXEHEPUS] PACTEHUN. MK-1 MK-1.1 Pedbepar
7 | KynbTypa ns3onupoBaHHbIX NPOTONNacToB U '
comaTtumyeckast rmépuamsaums MK-4 MK-4.3 Tect
8 | KnetoyHasi U XxpOMOCOMHast MHXeHepUs XKUBOTHbBIX MK-1 MK-1.1 Pedepart




NHuavkaTop(b)
e OueHouHble
n/n HaumeroBaHve pasgena aucumnnuHel (moaynsa) | KomneTteHums(m) AOCTMXKEHUA cpencTea
KOMMeTeHuum P
Tect
MNepeyeHb
MNMpomexyToyHas aTTecTaums
doopma KOHTPOSSi — 9K3aMeH BOMpOCOB.,
npumepsl KMM

20. TunoBble OLEHOYHbIe CcpeAacTBa M MeToAUYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKywWwMn KOHTPOSb ycneBaeMoCTu

KoHTponb ycneBaemMocTu No AMCLUMNINHE OCYLLECTBASETCS C NOMOLLbIO CreayLMX OLEHOYHbIX

CPEacCTB:

10.
11.
12.

13.

14.

1. YCTHbIN onpoc
2. MpakTnyeckune 3agaHus
3. TecT (Mnu KoHTpOnNbHast paboTa)

4. Pedbepart (u Tembl ons 6ecenbl)

20.1.1 YcTHbIn onpoc (npumepbl BonpocoB Mo Teme «Cnocobbl M  TEXHUKA

KyNbTUBUPOBAHMS iN Vitro KNEeToK 1 TKaHen 3yKapmoTUYECKUX OPraHn3MOB»)
N3 kakux KOMHaT JofmkHa cocTosATb BGuoTexHonorumveckass nabopatopusi? KakoBo Ha3HayeHue
KaXkgowm KOMHaTbI?
Kakue cyLiecTByoT cnocobbl cTepunusaumm nocyabl 1 UHCTPYMEHTOB?
YKaxute pexumbl cTepunusaumm (temnepaTtypa, AaBneHne, NpoAOHKUTENbHOCTb) B CyLUUIbHOM
wkady 1 B aBToknaee. B 4yem nx npuHuMnuansHoe oTnmyne?
KakoBo npegHasHadeHue namvHap-6okca? KakoBbl NnpaBuna ero Mcrnonb3oBaHUsa (MOAroToBKa K
pabote)?
Mepeuncnute OCHOBHbIE KOMMOHEHTbI, KOTOPbIE OOMKHBI BXOAUTbL B COCTaB NUTaTENbHOW cpeabl
AN KyNbTUBUPOBAHNS PacTUTENBHON TKaHM.
C kakow Lenblo Npy KynbTUBMPOBAHWUM PaCcTEHUN NCNOMb3YIOT PerynaTopbl pocta?
Bam HyxxHO npocTepunusoBaTb nuTaTtenbHyto cpeny. Kak Bol 910 6yaete genatb? Kakon npubop
nucnonb3oBaTb?
Uto Takoe akcnnaHT? Kakve TKaHM pacTeHuMsi MOXHO MCMOoSb30BaTb B KayecTBe MNEepBUYHOIO
aKcnnaHTa?
Kakne xvmuyeckume areHTbl MCNOMb3yHT ANS MNOBEPXHOCTHOW CTEpUNMU3auum pacTUTENbHOro
matepuana? [puBeauTte npumepbl (Ha3oBUTE He MeHee Tpex; npuBeauTe KOHUEHTpauuu
pacTBOPOB, 3KCMO3MLMM CTEpUNU3aunm).
C kakon uenbio Anst cTepunu3aumm pacTuTenbLHOro Matepmuana ucnonb3yT aHTUBNOTUKN?
Ykaxute ycnosusi HKybaumnm apoxokeBbIX KynbTyp (npubop, Temnepartypa).
KakoBbl npuvHUMNUanbHble Pas3nNUunMs YCrOBUA KyNbTUBUPOBAHUA pPacCTEHUA WU OPOXOKEBbIX
KynbTyp? (OocBeLLeHne, TemnepaTypa, npnbopsl).
B «kakux cnydasx Ona  KynbTMBMPOBAHUS [OPOXOKEBbIX KMETOK WCMONb3YKT: 1) NOMHyH0
nuTaTenbHylo cpeay, 2) MUHUMAanbHY NUTaTenbHylo cpeny, 3) CenekTUBHYK (MHAMKATOPHYHO)
nuTaTenbHyo cpeqy, 4) aueTaTHyl0 nuTaTenbHyo cpeay?
B uem 3akniovaetcs npuHUMNManbHOE pasnuyne CcoctaBa nNuUTaTernbHbIX cped  Ans
KyNbTUBUPOBAHUS PaCTEHUA U OPOXKEBbIX KyNnbTyp (Caxapa, perynsatopbl pocTa, NMOTHOCTb
cpeabl).
Kputepun oueHku:
«3a4YTEHO» BbICTABNSAETCHA CTYAEHTY, €CNN OH OTBETUIT HA MOCTABIEHHbIN BONPOC NOSIHOCTBLIO UMK

npun oTBeTe AonyCcTnus1 HEKOTOPbIE HETOYHOCTW.

1.
2.

«He 3a4TeHO» BbICTaBNnAeTCA CTyAEeHTY, €Clih OH HE OTBETUI Ha NnocTaBnNeHHbIN BOMnpocC.

20.1.2 NpakTnyeckue 3agaHusa (npumepsbl).
OcBOUTb MOCEB APONCKEBbLIX KIETOK LUTPUXOM Ha MOBEPXHOCTU MIOTHOW NUTATENbHOW cpeapl.
MpoBECTN MUKPOCKONMPOBAHME KIETOK PasHbIX LUTAMMOB CMOPYIMPYHOLLEN KYNbTypbl OPOXCKEN.
OnpegenuTb NpoueHT cnopynsumi. CaenaTb BbIBOAbI.




3. OcBouTb NonyyeHne OTAENbHbIX KOMOHUM ayKCOTPO(HOro WTamma APOXCKEN KpacHOro upeta

ucTowarowmm WwrtpmxoMm. Yepes 4-5 cytok nposeguTte paboTy MO COXPAHEHUIO FEHETUYECKON
YUCTOTbI KyNnbTypbl ayKCOTPOHOro wrtamma. [na atoro HeobxooumMo nepecesiTb Ha MOSHYHO
nuTaTenbHyo cpedy (B Yawwku MeTpu, unm B NpobUPKM Ha CKOLLEHHBIN arap) KNeTkn U3 TUNMYHON
KpacHOW KOSTOHUN.

MpuroToBbTE CYCMEH3UIO KMETOK MPOTOTPOGHOro ransioMaHoro wrtamMmma apoxoken. Passeaute
ee, paccenTe CyCMneH3W0 Ha MOMHyl nuTaTenbHyl cpedy, npoBeaute ee obnydeHve
ynetacdmoneTom. Yepes 5-7 cyTok npoBeguTe yvyeT BbDKMBAEMOCTM KynbTyp nocne obnydeHuns
YO B KOHTpPOIe 1 B ONbITHOM BapuaHTe. Caenante BbIBOAbI.

OcBouTb MeToq OTNevaTkoB AN BblAeneHns aykCoTpOodHbIX MyTaHTOB. [1poBeanTe BblaeneHue
N naeHTMdurKaumno aykcoTpoHbIX MyTAaHTOB B APOXCKEBON KyrbType nocne ee obnyyeHus YO.
CpenanTe BbIBOAbI.

Kputepun oueHku:
«3a4TEHO» BbICTABNAETCS CTYAEHTY, €CNKn BCe 3aaHune BbINOMHEHO M NpaBuiibHO 0POPMITEHO B

TeTpaan (HasBaHue, Lefb, Cxema onbiTa, OdOpMIeHne pe3ynbTaToB OMnbiTa), CaMOCTOSTENbHO
cchopMynMpoBaHbl BbIBOAbI.

«HE 3a4YTeHO» BbICTaBAETCA CTyAEeHTYy, eClin 3adaHue He BbINOJIHEHO (I/IJ'IVI BbINOJIHEHO C

owmnbkamm).

20.1.3 TecT (kOHTpONnbHasA paboTa). [pumepbl, CTPYKTypa TecTa.
Ilepeyennb 3axaHuii A1 NPOBEPKH ¢(POPMHUPOBAHHOCTH KOMITETECHIIMA:

Bbi6pamb npasunbHblie omeembl (OOUH UJTU HECKOJILKO)

1.

2.

10.

Kak HasbiBaeTca (pparMeHT TkaHW wnu opraHa, npefHasHadeHHbl AN KyrnbTMBUPOBAHWUA Ha
nutTaTtenbHom cpene? 1) skcnnaHT;2)TpaHcnnaHTaT; 3) pereHepaHT; 4) kannyc

Kakve ropmoHbl 406aBnai0T B NUTaTENbHYO cpey Anga NonyvyeHus KannycHoOn TKaHu y pacTeHui B
ycnoBusXx in vitro? 1) aykCuHbI + LMTOKUHWHBI; 2) LMTOKUHWHDI; 3) ayKCuHbl; 4) abcumnsoBas KucnoTa
Kakne n3 Hmke nepeyvnucrnieHHbIX BeLeCTB WCMOMb3YyTCA AN NOBEPXHOCTHOW CcTepunmnsauuun
pacTUTENbHOrO MaTtepuana nepen BBEOEHMEM €ro B KynbTypy in vitro? 1) xmopamuH; 2)
MepTMonaT; 3) KONXMUMH; 4) XXnakocTe onepa

YKaxuTe, Kakoe CBOMCTBO KamnfyCHOW TKaHW MO3BOMSET MPOBOAMTL KINETOYHYH cenekuuio? 1)
reHeTMyeckass HeoOQHOPOAHOCTb, 2) HEeOAHOPOAHOCTb MO BO3pacTy; 3) HeOQHOPOOHOCTb MO
mMopdonorun; 4) dounamnonormyeckas HEOOQHOPOLHOCTb

Kakune npuaHakm oTnmMyatoT KanmycHyK TKaHb OT ONyXOneBbIX KNeTok? 1) cnoCobHOCTbL 4ennTbCAa U
pacTm TONMbKO Ha nUTaTeNbHOM cCpede C  perynatopamm pocta; 2) CnocoBHOCTb K
anddepeHunpoBke; 3) FOPMOHOHE3ABUCUMOCTb; 4) HECNOCOBHOCTL K AnddepeHLMpOoBKe.

Kakne ycrnoBus cCnocoOCTBYIOT CHWKEHUID COMAaKOHarbHOM W3MEHYMBOCTU MPU  KINOHaNbHOM
MUKPOPa3MHOXEHUN? 1) MCMONb30BaHME B KayecTBE 3KCMSIAHTOB MEPUCTEMHLIX KynbTyp; 2)
NCNONb30BaHWE B Ka4yeCTBE IKCMIIAHTOB KamnnyCHbIX KynbTyp; 3) MCNOMb30BaHMe NuTaTeNbHbIX
cpeq, copepxawmx perynatopbl pocta; 4) anutenbHoe CcyOKynbTMBUMPOBaHWE Ha cpefax C
UTOropMOHaMM.

Bbibepute oauH  npaBunbHbii  OTBEeT.  OCHOBHbIM  TpeboBaHMEM K  KIOHanbHOMY
MUKPOPa3MHOXEHUIO ABNsieTcs: 1) COOTBETCTBME NOCAA0YHONO MaTepuana UCXO4HOMY reHoTuvny,
ero reHeTuyeckass 0gHOPOAHOCTb; 2) BbICOKUN KOIMULUMEHT pasMHOXeHUs; 3) ocBoboxaeHue
pacTeHui OT BUPYCOB; 4) Hannyne Heobxoanmoro obopyaoBaHNS U PEeaKkTMBOB

Kakon 13  HwKenepeyucrieHHbIX MNPUEMOB OTHOCATCA K  COXpaHEeHu  (KOHcepBauumm)
npeacraBuMTenen LEHHOro reHodoHga in situ? 1) 3anoBegHukn; 2) konnekumu in vitro; 3)
©oTaHnyeckume cagpl; 4) KpruobaHku

Mbpugoma — 9370: 1) KNETOYHbIM MOPKUA, MNOMYYEHHbIA MPU  CAUSHUM  HOPMarbHbIX
aHTUTENnoobpasylLWwmnx KNeTok MMMYHHOW CUCTEMbl W OMYXONEBbIX MWENOMHbIX KIeToK; 2)
MexXBnaoBoun rmbpug; 3) npyumep XPOMOCOMHOW UHXEHePUK; 4) TPaHCTEHHbIN OpraHn3m

Hayka o gpoxokax HasbiBaetcs: 1) aumonorus; 2) mukonorus; 3) anbronorus; 4) supyconorus; 5)
GoTaHuka

Hamb kopomkuii omeem
1. KakvM HOMEepOM Ha pUCYHKE OTMEYEHbl CNOpYNMPYHOLLNE OPOXKN?



) Qe
2. Bam HyxHO npocTepunuaoBaTb NUTaTeNbHYO cpedy Ans KynbTUBMPOBAHUA XUBOW TKaHW. Kakon
npnbop Bbl OyaeTe ncnonb3oBatb?
3. Bam HyXHO npoBecTu KrnoHanbHOE MUKPOPa3MHOXEHWE PacTEHWA B CTEPUIbHbIX YCIOBUSIX.
Kakon npnbop Bbl OygeTte ncnonb3oBaTb?
4. [oGaBneHve Kakmx rOPMOHOB B MUTaTENbHYyD cpedy CTUMynupyeT KopHeobpasoBaHue Yy
3KCNIIaHTOB pacTeHUn?
5. Kak HasbIBaloTCa MMKPOOPraHn3mbl, CMOCOBHbIE K POCTY HA MUHUMAaIbHOW NUTaTenbHON cpene?
6. Ha kakom nuTaTenbHOM cpede OPOXOKEBbIE KMETKM MepexogaT oT 6ecnosioro pasmMHOXEHUS K
Menosy n obpasoBaHuto cnop?
Kakyto nuTaTenbHyo cpeay Ucnonb3yoT ANsi BblAENEHUS MyTaHTHbIX MUKPOOPraHn3MoB?
YKaxute OCHOBHble crnocobbl MOMydYeHus ranfiougoB B KynbType in vitro. 1) aHgporeHes; 2)
rmHoreHes; 3) comaTnyeckuii ambpuroreHes; 4) kneToyHas cenekums; 5) mytareHes.
9. Kakve Tunbl comaTnyecknx rmbpmaoB cnocobHbl K pereHepaumm pacteHnin? 1) mexsungosble; 2)
MeXLapCTBEHHbIE; 3) MEXCEMENCTBEHHbIE; 4) BCE OTBETLI BEPHbI.
CumyayuoHHble, NPaKMuUKo-OpUeHMUuUPOoB8aHHbIe 3ada4yu / MUHU-KelCbl:
1. TNo4yemy nocne obnyveHnsa ynbTpadmoneTom KynbTypbl 4POXCKEN Cpaldy NOMELLAT B TEMHOTY?
2. C kakou uenbio nepes KprnocoxpaHeHeM KreTkn obpabaTbiBaloT OCMOTUYECKN aKTUBHBIMMN
BellecTBamMun?
3. KakoBbl nNpuymHbI COMaKnoHanbHON M3MEHYMBOCTU MPU KyNbTUBMPOBAHMM KNETOK U TKaHen B
ycrnoBsusx in vitro?

© N

3cce

1. Kakue wrtammbl gpoxoken (AuMnnongHble unu ranfnongHele, NPOTOTPOMHbIE UM ayKCOTPOdHbIE)
npeanoYTUTENbHEE NCMNONLb30BaTb ANSA MCKYCCTBEHHOIO Nony4vyeHus (¢ nomoLbto YP-o0bnyyeHms)
Hanbonblero konuyecTea mytaumn? OTBeT 000CHYNTE.

2. KakoBbl OCHOBHbIE CNOCOOLI KITOHANBHOIO MUKPOPa3MHOXEHUST pacTeHnn? Kakon n3 HuX Bbl
npuMmeHnnn Obl B cBOer paboTe Anga NonyYeHns reHeTM4eckn 0 aHOPOAHOIo NOCag04HOro
matepuana? OteeT obocHymTe.

Kputepumn oueHku:

«OTNIMYHO» BbBICTABNAETCA CTYOEHTY, ecrnMm OH Habupaet 6Gonee 85% OT MakcMManbHO
BO3MOXHOro 6anna 3a TecT.

«XOpOLLUO» BbICTaBNAETCA CTYAEHTY, ecnn OH HabupaeT oT 65 g0 84% oOT MakcumarnbHO
BO3MOXHOro 6anna 3a Tecr.

«YOOBMETBOPUTENBHO» BbICTABMASAETCA CTyAeHTy, ecnu oH Habupaet ot 45 po 64% ot
MakcumarbHO BO3MOXHOro 6anna 3a TecrT.

«HEeyaOoBMNeTBOPUTENbHO» BbICTABNAETCA CTYAEHTY, ecnu OH HabupaeT wmeHee 45% ot
MakcrMmMmarbHO BO3MOXHOro 6anna 3a TecT.

20.1.4 Tembl pecepaTtoB (Npumep K Teme «KnoHanbHOe MUKPOPA3MHOXKXEHUE PaCcTEHUIY).
1. KrnoHanbHOoe MUKPOpasMHOXEHWEe pacTeHUW: ornpeferneHne MOoHATUS, NpeuMyLllecTBa nepeq
CYyLLEeCTBYOLWUMMN TPAANLUMNOHHBIMWU METO4AMM BEreTaTUBHOIO Pa3MHOXEHUS.
OCHOBHbI€e 3Tarnbl KNOHANbHOr0 MUKPOPA3MHOXEHUS N NX OCOBEHHOCTMW.
Cnocobbl KNOHaNbHOrO MWKPOPA3MHOXEHWS: aKTMBAUUS PasBUTUSA CYLLECTBYIOLLIMX MEPUCTEM;
WHOYKUMS adBEHTUBHbLIX MOYEK HEMOCPEACTBEHHO Ha TKaHAX 9KCnnaHTa; AuddepeHunauns
a[BEHTMBHbIX MOYEK Yepes KanmyCHble KynbTypbl.
4. Comatuyeckuii ambpuoreHes B KynbType in vitro (0coBeHHOCTM comaTudeckoro ambpuoreHesa u
nyTM WCMNOMb30BaHUA B Ccenekuun; nyTM obpas3oBaHUA CcoOMaTUYEeCKUX 3apodblllein; MOHATUE
“ncKkyccTBeHHblE ceMeHa”).
TexHuka agantauun npobMPOYHbIX pacTeHWI K MOYBEHHBIM YCNOBUAM NMPOU3pacTaHus.
dakTopbl, BNUSIOLWNE HA NPOLECC KNOHANbHOMO MUKPOPA3MHOXEHWS.
KnoHanbHoe MuKpopasMHOXeHue kKapTodpens (uenu, 3agayum, nogxodbl, OCOBEHHOCTH
pa3MHOXeHWS, NOMyYeHHble pe3ynbTaThbl).
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KnoHanbHoe MMWKpOpasMHOXeHWe KapTodens: uenwu, 3agayn, noaxodbl, OCOBEHHOCTM
Pa3MHOXEHMS!, NOMyYeHHblE pe3ynbTaTbl.

KrnoHanbHoe MWKPOpasMHOXEHWe SrogHblX KynbTyp (3eMnisiHMKa, ManuHa): uenu, 3agauu,
MOAXOAbl, 0COBGEHHOCTM Pa3MHOXEHMS, NONyYeHHble pe3yrnbTaThl.

KrnoHanbHoe MWKpOpa3MHOXeHWe NIMOAOBbLIX KyNbTyp (SGMOHS, BULLHS): LEenu, 3agayun, noaxoasbl,
0COBEHHOCTN Pa3MHOXEHUs, MONyYeHHble pe3ynbTaThl.

KnoHanbHoe MWKPOpPa3MHOXEHME FEeKapCTBEHHbIX PACTEHWI: LUenu, 3agayn, noaxonpl,
0COBEHHOCTU Pa3MHOXEHWS!, NMOMyYeHHble pe3ynbTaThbl.

KrnoHanbHoe MUKpOpa3MHOXeHWe 4eKOPaTUBHbLIX pacTeHWi (po3a, poaoaAeHAPOH, CUPEHb): Lenu,
3a4a4u, NoAxXoAbl, 0COGEHHOCTU Pa3MHOXKEHUS, NOMNyYeHHble pe3ynbTaThl.

KnoHanbHoe MUWKpPOpa3MHOXEHWE NUCTBEHHbIX APEBECHbLIX pacTeHuin (Tononb, Gepesa): uenwu,
3aauu, noaxoabl, 0COGEHHOCTM Pa3MHOXEHMS, NOMYyYEHHbIE pe3yrbTaTbl.

KrnoHanbHoe MWKpOpasMHOXeHWe XBOWHBLIX Mopod (COCHa, ernb, NUCTBEHHWLA): uenu, 3agauu,
MOAXOAbl, 0COBGEHHOCTM Pa3MHOXEHMS, NONyYeHHble pe3yrnbTaThl.

O3popoBreHre NocagoyHOro Matepuarna oT BUPYCOB C MOMOLLBIO KynbTypbl in Vitro (CyTb, MeToapbl
1 NpYMepbl 0300POBMEHNS UICXOQHOIO pacTUTENbHOro Matepuana).

Kputepuu oueHku:

- OLeHKa «3a4TeHO» BbICTaBNAETCA CTYAEHTY, eCNn OH NpaBuUiibHO odopMun pedepar, XOpoLLo
packpbin TeMy pedeparta, yHUKanbHOCTU TekcTa He MeHee 60 % (YHWKanbHOCTb TeKCTa NPoBEPSAETCA B
nporpamme «Etxt AHTMNnarnaT».);

- OL|EHKa «He 3a4TeHOo», pedpepaT opopMIIEH HE NPaBUITbHO, TEMA HE packpbiTa, nnarnaT 6onee 60%.

10.

11.

20.1.5 Tembl ana 6ecenbl HA CeMNHAPCKNX 3aHATUAX. NMpumepsbl.
HennddepeHumMpoBKa pacTUTENbHOM TKaHW N Vitro M KannycoobpasoBaHune (onpeneneHve
MOHATUA Kannyc; nonyydeHue KanmnyCHOW TKaHW; CXOACTBa U Pasnuyns KarnmyCHOW M OnyxosnieBow
TKaHW; NPUYMHbI, Bbi3blBatOLLME reTEPOreHHOCTb KaniyCcHOM TKaHu).
Tunbl MopdoreHesa B KynbType in Vitro (TOTUNOTEHTHOCTb PacCTUTENbHOW KNETKW; TMCTOreHes;
OpraHoreHes; comaTu4eckmii amopuoreHes).
ComaTtunyeckuin ambpuoreHes B KynbType in vitro (0cobeHHOCTN comaTudeckoro ambpuoreHesa, ero
reHeTUYECKNA KOHTPOMb M NYTU UCMOSb30BaHUS B Cenekuuun; nyTn obpasoBaHWsi COMaTUYECKNX
3apoablent; NOHATUE “UCKYCCTBEHHbLIE CEMEHA”).
CyCneH3noHHbIe KynbTypbl (XapakTepucTuka M CnocoObl MNOMyYeHUs, KNEeTOYHble KynbTypbl —
NPOAYLUEHTbl LIEHHbIX BELEeCTB BTOPUYHOINO CUHTE3a; BblpallMBaHME KIETOYHbIX KynbTyp B
dhepmeHTepax).
KnoHanbHOe MWKpOpa3MHOXEHWe pacTeHun (onpefeneHne MoHATUS; npeuMyllecTBa nepeq
CYLLLECTBYIOLLMMN TPaAULNOHHBIMM METOA4AaMM BEreTaTUBHOMO Pa3MHOXEHMWS; OCHOBHbIE 3Tanbl U
MeTOoAbl KNOHaNbHOrO0 MUKPOPa3MHOXEHUS; obnactn u npumepbl NPakTUY4EeCKOro UCNosib30BaHus;
3KOHOMMYecKas 3PEKTUBHOCTb NPUMEHEHUST METOAA).
Os3gopoBneHne Nocago4HOro Matepuana ¢ NOMOLLbBIO KyNnbTypbl in vitro (CyTb, MeToAdbl U NpuMepbl
030POBMEHNS UCXOAHOIO PacTUTENBHOIO MaTepmnana).
ComaknoHanbHas  WM3MEHYMBOCTb  (OonmpedeneHne  MNOHATUS;  MNPUYUHBL U MEXaHWU3Mbl
COMaKIIOHaNbHON M3MEHYMBOCTM KIETOK M TKAHERW, HanpaBfieHUs U NpUMEpbl MPaKTUYECKOoro
NCNOMb30BaHUA B CeNnekuun).
CoxpaHeHne UeHHOro reHodoHAa BbICUMX pacTeHUn MeTogamn BrMoTexHoNorMm (MoHaATve
reHoOHA; MPUYUHBI UCTOLLEHMS TFeHOOHAA PaCTEHUA UM OCHOBHbIE MYTU €ro COXpaHeHus
(TPagnLUMOHHBIE N BUOTEXHOMOrMYECKME); KONSEKUUN in Vitro LeHHbIX 06pasLLOB XMBbIX OPraHM3MoB
B Ha LLEen CTpaHe n B Mupe).
annongusa v gurannongusa B KynbType in vitro (3HaYyeHne rannonaos 1 AUraniovaoB AN Hayku u
NPaKTUKK; OCHOBHblE CNOCOObI MNOMyYEeHMS ranfongoB - aHApPOreHes, rMHOreHes, KynbTypa
rMMOpPUAHLIX 3apoAbILEN — ANUMMHALNSA XPOMOCOM Yy>KEPOAHOrO BMAA-ONbINUTENS).
KnetoyHaa cenekums in Vvitro — Ona nonyyYeHUMs pacTeHWW, YCTOMYMBBIX K abuoTUYeckum u
GroTnyeckum aktopam (MCXOOHbIN MaTepuan Ons KNEeTOYHOW Cenekumu; CenekTuBHble cpeapbl,
OTOOP MYTAHTHbLIX KMETOK U UX KYNbTUBMPOBAHUE; METOAbl OLEHKM reHETUYECKON M3MEHUYMBOCTU
KNEeTOK N TKaHen B KyrnbType in Vitro; npuMepbl UCMOMNb30BaHUS).
KynbTypa M30nMpoBaHHbIX NPOTONNACTOB pacTeHMn (Cnocobbl NosydyeHus NPOTONIacToB; cxema
pereHepauun pacTeHuMn W3 npOTONMacToB;, 3ajauyKn, pellaeMble NPUMEHEHMEM  KymnbTypbl
N30SIMPOBaHHbIX NPOTOMNNACTOB 4151 HAYKW U MPaKTUKW; MPUMEPbI MPaKTUYECKOro UCNONb30BaHNS).



12. Tmbpmamnsaumnsa comMaTMYeCKMX KNeTok pacteHun (cnocobbl crnnaHus npoTonnactoB; oTbopa
rMOpPUOHbLIX KNETOK U PacTeHU; OTNNYMA COMaTUYecKUX rmbpuaoB OT MOMOBbIX; HanpaBreHUs
NCNONb30BaHWA A1 HAyYHbIX W NPaKTUYECKUX Lenen; BUabl CoMaTUYecKux ruépnaos n opMbl UX
CYyLLIeCTBOBAHUS).

13. Kneto4Has nHxeHepus XUBOTHbIX (OCHOBHbIE HanpasreHusi, MeToabl, NPOBneMbl U OOCTUXKEHUS;
rmbpunaombl U UX pPOrb B MeAULIMHE).

14. XpoMOCOMHas UHXEeHepUs pacTeHU N XMBOTHbIX (OCHOBHbIE HanpaBreHus, MeToabl, NpobremMbl 1
OOCTUXEHUS).

15. KrnioHmpoBaHue XUBOTHbIX (3a U NPOTKMB).

Kputepumn oueHku:

«3a4TEHO» CTaBUTCHA CTYOEHTY, €CIiM OH pPacKpblil TeMy, OTBETUI Ha OOMNOMHUTENbHbIE BOMPOCHI.

«HEe 3a4YTEeHO» CTaBUTCHA CTYOEHTY, €CMNY OH He packpblsi TEMY U He OTBETWN Ha AOMNOMHUTENbHbIE
BOMPOCHI.

TexHonorus npoBeAeHuA. Tekyllas aTtTecTaumsi NPOBOAUTCS B COOTBETCTBMU C NonoxeHuem o
Tekywen artectaumm obyvarolmxcsa no nporpammaM  Bbicluero o6pasoBaHusi BopoHexcKoro
rocy4apCTBEHHOIO yHMBEpcUTeTa.

Tekywas atTectauusi NponsBoaMTCcs B oopmMax:

1. YcTHOro onpoca
2. [MpakTnyecknx sagaHum
3. TecToB (MM KOHTPOSBbHOWN paboThl)

4. PecbepatoB (nnu 6eceabl)

TecTupoBaHne npPoOBOAMTCS C  WUCMONb30BaAHMEM  3NEKTPOHHOrO  y4ebHO-MEeToaMyeCcKoro
Komnnekca no ancuumnnuHe «KynbTypa TKaHEeN n KneToyHas NHXEHepusi»
https://edu.vsu.ru/course/view.php?id=21711, no BCeEM TEMaM NIEKLMOHHbIX U NPaKTUYECKUX 3aHATUN.
BkntoyaeT 40 BONpoCOB B KaXaoMm BapuaHTe. TecTupoBaHue BKIYaeT B cebs pasHOYpPOBHEBbLIE
3agaHus (Bonpockl, paboTy C pucyHKamu, pasBepHyTble OTBETHI), MO3BOMSOLWMNE NyYLLe OLEeHUTb 3HaHUS
obyyvatowierocs. [ina otBeTa Ha Bonpockl TpebyeTca 3HaHWe MaTepuana fnekUMOHHbIX U nabopaTopHbIX
3aHATUI, a TaKkKe MaTepuana, peKOMeHL0BAHHOIO A1 CaMOCTOATENbHON paboThl.

Kputepumn oueHnBaHusa npvsefeHbl Bbiwe. [pyn oueHMBaHUM NCNOMNb3YHTCA KONMYECTBEHHbIE U
KayeCTBEHHbIE LUKarnbl OLEHOK.

Tekywan atrectauma sasnsieTca obasaTenbHoOW, ee pesynbTaTbl OLEeHMBAKOTCA B GannbHOM
CUCTEME 1 NO peLLeHnto kadeapbl MOryT ObiTb Y4TEHbI NPU MPOMEXYTOYHOM aTTecTauumn obyyatroLmxcs.

KoHTponb pesynbTaToB camocTtosTenoHon paboTbl (CP) obyvalwowmxcsa npoBOAUTCH B XO4e
npoBefeHNsa NPaKTUYECKMX 3aHATMI (BbIMOMHEHWE M cAaya NpaKTUYECKUX 3afaHun, BbICTYNEeHWe C
Aoknagom (nnu pedbepaTom) No TEMe 3aHATUSA; ydacTne B beceae M ANCKYCCUMM) M TEKYLLEN aTTecTaumm
(Hanucanune pecdpepaToB, MNOArOTOBKA AOKMA4OB NO Teme, TecTupoBaHue). Tekywas artrectauuns
obecneyrBaeT NPOBEPKY OCBOEHMS y4ebHOro martepumana, npuobpeTteHns 3HaHUA, YMEHUA N HABbIKOB B
npouecce ayauTOpHOM N CaMOCTOSATENBHOM paboThl.

20.2. NMpomexyToyHas aTrecTauus
[MpomexyToyHass aTtTectaums Mo AUCUMMIIMHE OCYLEeCTBASAeTCS C MOMOLbI  CneayroLmx
OL€HOYHbIX CPeaCTB: - BOMPOCOB K 3K3aMeHy
MNepeyeHb BONPOCOB K 3K3aMeHY:

1. CoBpemeHHas BMOTEXHOMOMNSA BbICLUMX PACTEHU U €e OCHOBHblE COCTaBNAKOLME — KNEeTOYHasa u
reHHasa nHxeHepus. KynbTypa KNeTok 1 TKaHen Kak yHukanbHas uonorudeckasa cuctema, MOAenb
AN HAay4YHbIX UCCNeAoBaHN, OCHOBA COBPEMEHHbIX BUOTEXHOMNOMUIA.

2. O6opynoBaHue, Heobxoammoe ans nposefeHusa paboT no KynbType TkaHen. [utatenbHble cpeqpbl
ANA KyNbTUBUPOBAHUSA W30MNMPOBAHHbLIX TkaHen pacTeHuh. O6lwme NpuHUUNBI MPUroTOBNEHUS U
cTepunuaauumn nuTaTenbHbIX cpea.

3. Cnocobbl M TexHuKa KynbTUBMPOBAHMSA W30NMPOBAHHBIX KNETOK W TkaHen. [logrotoBka w
cTepunu3aunsa nocydbl U MHCTPYMEHTOB. BbiGop © cTepunusauus SKCMNaHToB. YCroBusi
KyNbTUBUPOBAHMUSI.

4. [epnddepeHumpoBKa pacTUTENbHOM TKaHM in Vitro n kannycoobpasoBaHue. CxonctBa w
pasnuMuusa KanmnycHorM 1 onyxoneBoW TKaHW. eHeTudeckue, UUTONOrMyeckne n msmonorndeckmne
OCOBEHHOCTN KanmnyCHbIX KNeTokK. MprynHbI, Bbi3biBaloOLLME reTeporeHHOCTb KarnyCHOW TKaHW.

5. OcobeHHOCTU pacTUTENbHbIX KNETOK Kak 06bekTa Ana KyNbTUBUPOBaHUS in Vitro. TOTUNOTEHTHOCTb
pacTuTenbHoOM KneTkn. BTopuyHas anddepeHumauns B KannycHom KynsType.


https://edu.vsu.ru/course/view.php?id=21711
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Tunbl MmopdoreHesa. N'mctoreHes. OpraHoreHes: BereTaTMBHbIN U hniopanbHbIN.

Comatuyeckuii ambpuoreHes B KynbType in Vitro, ero 0COGEeHHOCTU U NYyTU UCMONb30BaHUSA B
cenekuuu. Myt obpasoBaHna comaTUYECKMX 3apoapbllen. “YIcKyCCTBEHHbIE ceMeHa”.
CycneH3noHHble KynbTypbl 1 CNOCOBbI UX MONYyYEeHUS.

Mcnonb3oBaHue KanmyCHbIX WM KNETOYHbIX KynbTyp AN MOofyvYeHus OMONOrmvyeckn akTUBHbIX
BELLECTB A5 NPOMbILLNIEHHOCTMW.

MpeumywiectBa  MeToga  KMOHANbHOMO  MUKPOPa3MHOXEHUS  neped  CyLecTBYHOLMMMU
TPaguLMOHHBIMA MeToAaMn BeretaTMBHOIO pasMHoXeHus. Obnactm n npumMmepbl NPakTUYEeCKoro
NCNonNb30BaHUs METoAa MUKPOKITOHANbLHOIo Pa3aMHOXEHWS.

OcCHOBHbIe aTanbl U MeToAbl KITOHANBHOrO MUKPOPa3MHOXEHUSA pacTeHnin. PakTopsbl, BAUSIOLWNE Ha
npoLecc KNoHanbHOr0 MUKPOPA3MHOXEHMS.

OspgopoBneHve nocagoyHoro martepwmana (nonyyveHve 6e3BUMpPYCHOro Martepuana) C MOMOLLbIO
KynbTypbl in vitro.

CoBpeMeHHOe npeacTaBneHne O MNpUYMHAX W MexXaHW3Max COMAaKOHarbHON W3MEHYMBOCTHU
KNeToK M TKaHewW, KynbTUBMPYEeMbIX in Vitro. Micnonb3oBaHMe COMaKnoOHanbHOW M3MEHYMBOCTU B
cenekLMn Kak OCHOBbI 4115 CO3[aHUsA HOBbIX (POPM pacTeHUN.

KnetouHasa cenekums in vitro — Ans NONyyYeHWss pacTEHUNW, YCTOMYMBLIX K abuoTuyeckum u
onoTnyeckum cakTopam.

3HaveHne rannonaoB M AMrannovaoB AN cenekuum apeBecHbiX pacteHnin. OCHOBHbIE CMOCO6bI
nonyyYyeHust ranjiongoB B KynbType in Vvitro (aHOporeHes, IMHOreHes, KyrnbTypa TMOpUaHbIX
3apoaplen — ANMMUHaUUA XPOMOCOM Yy>XepOOHOro Buaa-onbIinuTens).

MpuynHbl UCTOWEHUA TreHoOoHAA BbICLUMX PaCTEHUA M OCHOBHbIE MYTW €ro COXpaHeHus
(TpaguuUMOHHbIE MeTodbl M MeToAdbl KymnbTypbl in vitro). CoxpaHeHue LeHHOro reHodoHga B
KONneKkumsx n kpuobaHkax. baHk KNeTouHbIX IMHUIA U TKAHEN.

KynbTypa nsonupoBaHHbIX NpoTonnacToB pacteHuin. Cnocobbl nonyyeHus npotonnacrtoB. Cxema
pereHepauun pacteHui 3 NpoTonnacTos..

Mbpugnsaumsi comaTMyeckux KreTok pacTeHun (napacekcyanbHas rmbpugmsaumsi). CnocoObl
CNUsHMA NPOTONNacToB, 0T6opa rMOPUAHBIX KNETOK U pacTEHUN.

Buabl comatmyecknx rubpuaoB y pacTeHui, UX OTNIMYMSA OT NONOBbIX rMOpMAOB; HanpaBneHus
NCNONb30BaHWs AN Hay4HbIX U NpakTudeckux uenen. Mbpuabl n umbpugbl. CummeTpudHasa u
acMMMeTpuyHas  comartudeckas  rmbpuamsaums.  MexXceMencTBEeHHble, MEXTpPUOHble U
MeXpoaoBble rmbpuapbl, POpMbl UX CyLLIECTBOBAHMS.

KneToyHasa VHXeHepusi )XMBOTHbIX: 3adayn, MeToAbl, HanpasneHus nccrnegoBaHnn, AOCTUKEHUS.
MonyyeHne MOHOKMNOHAaNbHbIX aHTUTEN Ha OCHOBE BbipallmBaHus rmbpugomM. Co3gaHne XMMepHbIX
XWBOTHBIX.

XpOMOCOMHasi MHXEHEepUs >KMBOTHbLIX: 3ajayv, MeToAbl, HarnpasneHus uccnegoBaHuin,
aocTmxkeHns. OnbiTel B.A. CTpyHHMKOBA C TYTOBbIM LLENKOMPALO0M.

KnoHunpoBaHue XMBOTHbIX: 3@ U MPOTUB.

MpuMep KOHTPONBLHO-U3MEPUTENbLHOIrO MaTepuana

YTBEPXOAKO
W.0. 3aBeayrouerq kadenpon
) I;-}f}_ca VKW, LMTOMOrMn 1 GAGUHXeHepun

(A4 ¢ 21 & (3 B.H. Kanaes
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CneuuanbHocTe _ 06.03.01 buonoeusi
OuncuunnuHa_ B1.B.03 KynbTypa TKaHen 1 KneToyHasa uHXxeHepusi
Bua koHTpons _ Ok3ameH

Bua

artrectauunm _ nNpomMexyTovyHad

KoHTponbHO-uameputenbHbin maTtepuan Ne2

1. Ob6opynoBaHune, HeobxoomMmoe ANs npoBedeHust paboT no KynbType TkaHen. [uTaTenbHble

cpedbl Ons  KynNbTUBMPOBaHWS  M30NUPOBAaHHbLIX TKaHel pacTeHuin. O6wwme npuHUMNGI
NPUrOTOBNEHUS U CTEPUNM3ALMIN NUTATENbHbIX cpes.

MpevmyllecTBa MeToda  KMOHaNbHOrO  MUKPOPA3MHOXEHWs  Mneped  CyLecTByLUMU
TPaAMUMOHHBIMW MeToaaMu BereTaTUBHOMO pasmMHoXeHust. O6nacti 1 npumepbl NpakTU4ecKoro
MCMONb30BaHUS MeToAa MUKPOKIOHANbHOIO Pa3MHOXEHWS.



KpuTepum oLeHku:

«OTNNYHO» BbICTABMSAETCSA CTYAEHTY, €CMM OH packpbiBaeT BOMPOCHI Mo TeMe GuneTta n otsevaeT
Ha OOMONHUTENbHbIE BOMPOCH.

«XOPOLLUO» BbICTaBNSETCS CTYAEHTY, eCr OH pacKkpbiBaeT coaep)xkaHue BONPOCOB, HO AonyckaeT
HETOYHOCTU, HE OTBEYAET Ha HEKOTOPLIE AOMONHUTENBbHBLIE BOMPOCHI.

«Y[OBMNETBOPUTENbHO» BbLICTABMSETCA CTYAEHTY, €CnvM OH OTBevyaeT OGunetT no HaBoAsAWMM
BOMpOCaM M HETOYHO OTBEYaeT Ha AONOSHUTENbHbIE BOMPOCHI.

«HEeyaOoBNEeTBOPUTENbHO» BbICTABMSIETCSA CTYAEHTY, €CINU OH HE pacKpbiBaeT TEeMbI MO BONpocamM
GuneTa v He OTBEYaeT Ha AOMNONMHUTENbHbIE BOMPOCHI.

TexHonoruu npoBeaeHus.

dopMON MPOMEXYTOYHON aTTecTauuM 3HaHWW, YMEHWA W HaBbIKOB OOy4alolmMxcs SBAsSeTcs
ak3ameH. ObGs3aTenbHbIM YCNOBMEM AOMyCKa CTYAEHTOB K MPOMEXYTOYHOW aTTecTauum sBNAETCS:
BbINOSIHEHME W cAaya BcexX (NpPefyCMOTPEHHbIX NPOrpamMmon) NpakTUYeckux paboT; MoNoXUTEeNbHbIE
pe3ynbTaTbl TeKywen artrectauuun (BbINOMHEHWE MPaKTUYEeCKUX W TEeCTOBbIX 3af4aHuKi, NoaroToBka
pedepaTa u goknaga).

MpomexyToyHas aTTecTaunsa nNpPoBOAUTCS B COOTBETCTBUM C [lonoXeHnem O NpoMEXYTOYHOM
aTTecTaumm obyyaroLmxcsa no nporpaMmmam Bbicllero obpasoBaHus.

KOHTpONbHO-M3MepuTenbHble MaTepuanbl MPOMEXYTOMHOW aTtTectauum BKN4YalT B cebs
TeopeTnyeckme BOMPOCHI, MO3BOMAIOLINE OLEHWUTb YPOBEHb MOMyYEeHHbIX 3HaHMK. [ononHuTenbHbIEe
BOMPOCHI  BKMOYAKT BOMPOCbl NabopaTopHbIX  3aHATUMW, 4YTO MNO3BOMSAET OUEeHUTb CTeneHb
ChopMNPOBAHHOCTN YMEHUI N HABLIKOB.

[na oueHvBaHWs pes3ynbTaToB OOy4yeHMs Ha 3aveTe C OLEHKOM MCMONb3ylTca criegyloume
nokasarenu:

1) 3HaHMe y4ebHOro martepuana (OCHOBHblE HanpaBfeHWs, NOAXOAbl U MEeToAbl KNETOYHOW U
TKAHEBOW UHXeHepUKN; MeToauveckme npmemMbl N TEXHUKY paboTbl C XKUBbIMU OpraHn3Mamu B KyrbType in
Vvitro) n BnageHue noHATUHLIM annapaTom;

2) yMeHMe CBA3bIBaTb TEOPUIO C NPaKTUKOMN;

3) yMeHue NPUMEHATb 3HaHWSA W MNONydeHHble HaBblKM AM1S BbINOMHEHUA WCCNeAOBaHUM Mo
KNEeTOYHOM N TKaHEBOW UHXEHEPUN MUKPOOPTraHM3MOB, PaCcTEHUN N KUBOTHbIX;

4) yMeHMe UNCTpupoBaTh OTBET NpuMepamMu, daktamu, AaHHbIMU Hay4HbIX NCCneaoBaHui;

5) BnageHne OCHOBHbIMU MOHATMAMKU B 0bnactn GuotexHonorun. Metogmyeckummn npyemamu m
TEXHUKOM paboTbl C XXMBbIMW OpraHn3mamun B KynbType in vitro. MNMpakTnyecknmmn HaBblikamu NPOBEAEHMUS
paboT MO KMIETOMHOW W TKAHEBOW WHXEHEePUM XKUBbIX OpPraHMaMoB (Ha npuUMepe ApOXOKEN
caxapomuueToB). HaBbikamn nNpoBeAeHUs UCCeAOBaHUN MO KNOHMPOBAHMIO U COXPAHEHUIO LIEHHOrO
reHooHOa  3YKapuMOTUYECKUX OpPraHM3MOB, WX FEHETUYECKOMY YIYYLEHMIO W CO3[4aHUI0 HOBOrO
CeneKkUNoHHOro maTtepuana.

Mpwn OLleHMBaHUK ncnonb3yetca 4-6annbHas WwKana: KOTSIUYHOY, «XOPOLLOY,
«yOOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

5 Gannos cTtaBuTCH, ecnu o0y4aloLMica OEeMOHCTPUPYET MNOMHOE COOTBETCTBUE 3HAHWN,
YMEHUN, HaBbIKOB NPUBEOEHHbIM B Tabnvuax nokasatensm, cBoOOAHO onepupyeT npuobpeTeHHbIMK
3HAHUAMW, YMEHUSMU, MPUMEHSET UX MPU PELLEHUN NPaKTUYECKNX 3aay;

4 6anna cTaBuTCS, e€crnv obyyaloLMACs OEMOHCTPUMPYET COOTBETCTBME 3HAHUMK, YMEHUN U
HaBblKOB MNpuUBEOEHHbIM B Tabnuuax nokasatendam, HO [ONycKaeT He3HavuTernbHble OLnbKu,
HETOYHOCTW, NCMbITbIBAET 3aTPYAHEHNS NPU PELUEHUN NPaKTUYECKNX 3a4ay;

3 Ganna craBuTcs, ecnu oOy4YalolMNCcs OEMOHCTPUPYET HEMONHOE COOTBETCTBME 3HAHWN,
YMEHUN, HaBbIKOB NPUBEAEHHbIM B Tabnuue nokasatensm, AonyckaeT 3HauyuTesbHble ownbkn npwm
peLlleHnn NpakTMyeckux 3agav;

2 Ganna craBuTCsA, ecnu oby4valowmMncs LOEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWUW,
YMEHUIN, HAaBbIKOB NPUBEAEHHbIM B TabnmLe nokasaTtensm.

Ons oueHuBaHUsi pe3ynbTaToB ODOy4YeHWs Ha 3k3aMeHe ucnonb3yetcs 4-6annbHas Lana:
«OTMMUYHO», «XOPOLUOY», «YAOBNETBOPUTENBHOY, HEYAOBNETBOPUTENBHOY.



KpMTepI/II/I OLlEHNBaHNA KOMNETEHLUNI

YpoBeHb
cchopmumpoBaH
HOCTU
KOMMEeTEeHUUNn

LLikana oueHok

lMonHoe cooTBeTCcTBME OTBETa 0Oy4YaloLerocss BCEM MEPEYUCTIEHHBIM
KpuTepuam. [1pogeMOHCTPUPOBAHO 3HaHME OCHOBHBLIX MOHATUA W
METOAOB KIMETOYHOM W TKAHEBOW WHXEHEepUn MUKPOOPraHW3MOB,
pacTeHun u XmBoTHbIX. OByvatwowmncs cnocobeH uNNCTpMpoBaTb
OoTBET npuMepamu, MUCNonb3oBaTb (yHAAMEHTamnbHble 3HaHUA Mo
coBpeMeHHon 6uotexHonormm B pabote ¢ Buonornyeckumm
obbekTamn; aHanuM3MpoBaTb W UHTEPnNpeTUpoBaTb MOMyYEHHble
pes3ynbTaTthbl, CaMOCTOSATENBbHO POPMYNUpPOBaTh BbIBOAbI.

lNosbiweHHbIl
ypOBEHb

Omnu4Ho

OTBeT Ha KOHTPOSbHO-U3MepUTErNbHbLIN MaTepuarn He COOTBETCTBYeT
ogHoMy  (Mnu  OBYM) U3 NEpeYUCreHHbIX MokasaTenen, Ho
obyyawowmiics gaeT npaBuibHble OTBETbl Ha AOMNOMHUTENbHbIE
Bonpockl. CopepxaTca oThenbHble npobenbl B 3HAHWWM OCHOBHbIX
MOHATUA W METOAOB  KMEeTOYHOM W TKAHEBOW  WHXeHepun
MWKPOOPraHM3MOB, pacTeHuin n XuBOTHbIX. OBOyvalwmnca He B
MonHoM Mepe cnocobeH wnMnCTpMpoBaTb OTBET MpUMepamu,
HepoctatoyHO  NpPOAEMOHCTPMPOBAHO  YMEHME  WUCMOoJfb30BaTb
dyHoameHTanbHble 3HaHUS MO COBpPEMeEHHON 6uoTexHonormn B
pabote ¢ 6uonormyeckumn  obbekTamu;  aHanuM3upoBatb U
WHTEPNpeTUpoBaTb  MOfMyYeHHble  pe3ynbTaTbl, CaMOCTOATESbHO
dhopmynupoBaTb BbIBOAbI.

Gaszoeniti
YPOBEHb

Xopowio

OTBET Ha KOHTPOMbHO-U3MEPUTENbHbLIA MaTepuarn He COOTBETCTBYET
nobbiM TpeM U3 NepeyvncreHHbIX nokasatenen; obydatrowmics gaet
HEenonHble OTBETbl Ha [OOMOMHUTErbHbIE BOMPOCHl. [deMoHCcTpupyeT
YaCTUYHbIE 3HaAHUA OCHOBHBLIX MOHATUM U METOAOB KINETOYHON WU
TKAHEBOW WHXEHepun MUKPOOPraHM3MOB, PACTEHUN U XMBOTHbIX. He
crnocobeH  wnncTpupoBaTb  OTBET  nNpumepamu, He  ymeer
ucnonb3oBatb  yHOAMEHTamnbHble  3HaHMS MO  COBPEMEHHOM
ovoTtexHonmormm B paboTte Cc  Ouonoruvyeckumm  obbEKTaMM;
aHanuampoBaTb W UHTEPNPETMPOBaTb MOJfyYeHHble pe3ynbTaThl,
camMocTosiTenbHO hOPMYNNPOBaTb BbIBOAHI.

lNopoeoenili
ypo8eHb

Yoosnemeopu-
mesibHO

OTBeT Ha KOHTPOMbHO-U3MepUTErnbHbIN MaTepuarn He COOTBEeTCTBYeT
nobbiM YeTbipeM M3 MepedncrieHHbix nokasartenen. Obyvarowmncs
OeMOoHCTpupyeT OTPbIBOYHbIE, parMeHTapHble 3HaHus.
JdemoHCTpupyeT OTCYTCTBME YMEHMN W HAaBBLIKOB WCMOMb30BaHWSA
3HaHMIN NO coBpPeMeHHOoN BrnoTexHonorum B pabote ¢ Guonormyeckumm
obbekTamu;  gonyckaet  rpybole owmbkm npu  aHanuse
WHTepnpeTaummn Nony4yeHHbIX pe3yrnbTaToB; He YMeeT CaMOCTOATENbHO
dopmynuposaTb BbIBOAbI.

Heydosnemesopu-
mersibHO




