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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMIeTeHI[UU
Crioco0eH BBITTOTHATh ITK-1.1. 3Haet 3HaueHue
Hay4yHO- WHHOBAlIMOHHOCTH
rcce/ioBaTe/lbCKre HayKOeMKOTO
TI0/IEBBIE U TIPOM3BO/ICTBA;
naboparopHbie MeToauKky paboThI B
Ouosoruueckre paboTh; naboparopuu
TIPUMEHSTh Ha TIPAKTHKe OUOTEXHOIOTUH
TpUeMbl COCTaB/I€HUS pactenuii; CoctaB
Hay4YHO-TeXHUYECKUX TIUTATe/TbHBIX CPef, /s
0T4eTOB, 0030pOB, BbIpALl[MBaHUs B
aHa/IUTAYECKUX KapT U KyJIbType in vitro
TTOSICHUTETbHBIX HEKOTOPBIX
3aIMKCOK, aHa/IM3UPOBaTh BU/IOBpaCTeHU;
(TIK-1); MeToauKu
KY/IbTUBUPOBAHUS
K/IeTOK Y TKaHeu
pacTeHul Ha
HCKYCCTBEHHBIXIIUTATET
BHBIX CpefiaX.
[TIK-1.2. ¥Ymeer AHanisupoBarb
UTepaTypHbIe aHHbIe
IU1st Iofibopa
ONTHMa/IbHOM
NyTaTe/bHOMCpe bl 1S
KY/IbTUBUPOBaHUS

pacTeHuH in vitro; -
[TpoBOAWTE OLIEHKY
KYJIbTUBUPYEMOTO
pacTUTe/ILHOrO
Marepuarna U jienarb
BBIBOJ| 00 yCITEIIHOCTH
HCI0/Ib3yeMOH
METOAUKH U
BO3MOYXHOCTHU €ee
ajlanTalyu.

ITK-1.3. Bnageet

HaBbikamu
TIPUTOTOBJIEHUS
MUTaTe/IbHOU CpeJibl [/1sl
KYJIbTUBUPOBaHUs
pacTeHuH invitro;




HaBbikamu paboThI B
JTaMUHApHOM OOKCe
naboparopun
OMOTEXHOJIOTUH
pacteHuii; HaBbikamu
OLIEHKH YCIEeIHOCTH
CBOUX JeHCTBUI A5
oTIpe/ie/IeHUsT
HeoOXOAUMOCTH
BHECEHUS
KOPPeKTHUPOBKH.

CuctemMHOe U
KPUTHUECKOe MbIIIJIeHHe

Crniocoben
OCYIL[eCTBIATh TTOUCK,
KPUTHUUECKUH aHa/TU3 U
CUHTe3 uHopMaLuu,
TIPUMEHSITh CUCTEMHBIN
TIOAXO, [/ PeLIeHUs
TIOCTaB/IeHHBIX 3a/1au
(YK-1);

YK-1.1. 3HaTb OCHOBBI
roucka uHgopmaiyuy B
6ubmorpaduueckux
VCTOUHUKAX U B CETH
WHTepHeT; OCHOBBI
KPUTUUYECKOI0 aHa/iu3a u
CUHTe3a MH(popMarLuy;
OCHOBBI CUCTEMHOT'O
T0/IX0/la TIPY pellieHur
MOCTaB/IeHHBIX 3a/iau

[MTonyuyuTs 3HaHUS TI0
OCHOBaM TOMCKa
vH(popMaLM B
Oubmorpaduue cCKux
MCTOYHUKAX U B C€TU
Nurepuer; OcHOBamM
KPUTUYECKOTO aHa/ln3a 1
CUHTe3a uHdopMaluy;
OcHOBaM CHUCTEMHOTO
M0/X0/ia TIPY peLleHrur
TOCTaB/IeHHBIX 3a/iau.

YK-1.2. YmeTb
OCYILIeCTBJISATh TIOUCK
vHbopMalLu B
OubnuorpadpuuecKkux
VCTOUHUKAX U B CETH
NHTtepHerT;
aHaJIM3UpPOBaTh U
CUHTEe3UpOBaTh
vH(bopMaluio;
MIPUMEHSITh CUCTeMHBIN
MOAXOZ, AJ151 peLleHust
MOCTaB/IeHHBIX 3a/lau

Ocy1mecTB/IATh IOUCK
vH(popMaLu B
Oubmorpaduue cCKux
VCTOYHUKAX U B CETU
NHurepHer;
AHanusupoBaTh U
CUHTe31pOBaTh
HH(OpMaLHIO;
[IpuMeHATb CHUCTeMHBIN
TOJ X0, AJIS1 PeLLeHUst
NOCTaB/IEHHBIX 3a/au.

YK-1.3. Bnagets
HaBbIKaMU MOMCKa
vH(OopMaLuy;
KPUTUUYECKOro aHa/iu3a u
CUHTe3a MH(popMaLuy;
NIpYMeHeHHUsI
CUCTeMHOT0 MoJX0/a
JJ1s peLleHust
MOCTaB/IeHHBIX 3a/lau

BbINOMHATE MOMCK
vH(opMaluu;
KpuTtnueckuit ananus u
cuHTe3 UHhOopMaluy;
[IpuMeHeHue
CUCTEMHOT'0 MOAX0/a
J\/1s1 peleHurst
N0CTaB/IeHHBIX 3a7iay.




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucnurHa «IHHOBalMMOHHBIE TEXHOJIOTUY OMOIOTMUeCKUX UCCIe0BaHN» OTHOCUTCS K YacTH,
(hopmupyemoli yuacTHUKaMHu 006pa30BaTe/IbHbIX OTHOLLIEHU.

HducuurnivHa usyyaercasHa __ 2 Kypce B 4 cemMmecTpe.

Llenb wu3yueHUsi [UCLMIUVIMHBI: pacCMOTpeTb (yHJaMeHTa/lbHble U T[PUK/IaJHble aCHeKThbl
VHHOBALIMOHHBIX TE€XHOJIOTWUH, BK/IIOUasl TPAJAULIMOHHbIE U HOBbIE OTPaC/Iv, OCHOBaHHbIe HAa NIPYMEHEeHUN
pacTUTe/bHbIX KJIeTOK v KJIETOUHBIX CTPYKTYD.
3ajaumn JVICLIUTUIVHBIL:
1. CdopmupoBaTb y CTyleHTOB Tipe/cTaBieHHdss 00 OCHOBaX COBPEMEHHOIO WHHOBALIMOHHOTO
OMOTeXHOJIOTUYe CKOTO
TIPOU3BO/ICTBA;

2. CdopmupoBath TmpejCcTaBleHHe O HOBEMIIMX METOJaX, MCIOMb3yeMbIX B OMOIOTMYeCKUX
VICC/Ie/I0BaHUSX;

3. OTBeTUTb Ha BOIPOCHI O OHMOMIOTMUECKMX PHCKaxX, CB3aHHBIX C peanv3alyiell WHHOBALMOHHBIX
O1OTexXHOJIOruue CKUX pa3paboToK.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AUCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroIIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»

BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

UCIATIIMHBI « ITHHOBAIIMMOHHBIE TEXHOJIOTMY OMOJIOTHYeCKUX UCCIeJOBaHUM» Ha ____ 4
cemMecTp
OYHas
topma obyueHws
Bup paboTsl O0BeM AMCIUIIITHHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 3/108
YyeOHBIX YaCOB Ha KOHTAKTHYIO pabOTy C MperojjaBaTesiem: 44.2

JIeKIUH 16

MPAKTUYECKUX/ CEMUHAPCKUX 28

nabopaTopHBIX 0

KOHTPOJIb camocTosiTesibHoU paboTel (KCP) 0
Japyrux (TpynroBasi, MHAUBU/yabHast KOHCY/IbTALIMs M UHbIe BUZBI
yueOHOU JiesTeTbHOCTH, TIPeyCMaTpHBaroliie paboTy o0ydaromuxcs
riperniogaBatesiem) OKP 0.2
Y4eOHBIX YaCOB Ha CAMOCTOSATeTbHYI0 paboTy obyuarormxcsi (CPC) 63.8
YueOHbIX YaCOB Ha MOATOTOBKY K
3aueTy (KoHTpo/b) 0

dopma KOHTPOJIA:
3auert 4 cemecTp




Ne ii/m1 | Tema u cofeprkanue ®dopma usyueHus OcHoBHas 1 3asaHus 1o ®dopma TeKy1ero
MaTrepuasoB: JIOTIO/THUTe IbHas! CaMOCTOSITe/TbHOU KOHTPOJISt
JIeKL1HY, JiTeparypa, pabore CTyneHTOB yCIieBaeMOCTH
TpakThyeCcKue peKoMeH/lyemasi (KO/JIOKBUYMBI,
3aHATHS, CTyZileHTaM (Homepa U3 KOHTDOJIbHBIE PaOOTHI,
CeMHHapCKue CTIMCKA) KOMIIbIOTE€PHbIe TeCThI
3aQHATUS, U T.IL.)
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCTb (B
yacax)
Jlek |[IT  |3u |CP
C
2 Kypc / 4 cemecTtp
1 [TousTue «/HHOBaLMs». Buibl MIHHOBAIU B | 6 4 OcH. mut-pa NeNe 1,2 | KoHCriekT YcTHBIN Ompoc
ouosorum.
3HaueHue TepMUHA «MHHOBaLUs». OTinune
VHHOBALIMW OT OTKPBITUS U
n300peTeHuss. PEHTUHT BayKHEHIIINX
WHHOBAIW B OMOJIOTHH 3a MOC/IeHNe
HEeCKOJIBbKO J1eT. CeKBeHaTop reHOB' ' TpeTbero
rnokosieHus1". MeToyKa ToyyeHrs: KOJIOHUU
KJIETOK, UMelOL1|ell OUeHb CTPOTrUe
rapameTpsbl, U3 Mepe/ie/laHHbIX B
TTFOPUTIOTEHTHBIE CTBOJIOBBIE K/IETKU
yesioBeueckux hrdbpobiacToB. CKaHUPYIOHH
3JIEKTPOHHBIN MUKPOCKOI. bruoceHcopsl u
ouounrisl. bropeakTopbl. HaHOPOOOTEI.
2 OCHOBBI K/IeTOUHOI OMOTeXHOIOTUU 10 4 OcH. mut-pa NelNe 1,2 | KoHCIIEKT YctHbiM onpoc




pacTeHui

3a/1auM KJIeTOUHOM WH)KeHepUM pacTeHUM B
obnactu pyHIaMeHTaIbHBIX HayK 1
MpaKTUUeCKUX 3ajau (yCKopeHue
TPaJULIMOHHBIX METO/IOB CeJIeKLIUH,
TMOJTyueHue 3HaUNTe/IbHbIX KOJTMUeCTB
Ovo0TNYeCcKy IIeHHBIX MeTaboTUTOB
pacTUTeNbHOIO MPOUCXOXK/IEHUS,
BBIPALIMBaHNE03/]0POBIEHHBIX 0€3BUPYCHBIX
pacTeHUM U UX K/IOHabHOe
MHUKDPOpPa3MHOKeHHe C Lie/Tb0 M0JTyUeHUst
BbICOKOKaueCTBEHHOTO MT0CaJ0uHOr0
Marepuasa). TOTUIIOTEeHTHOCTb paCTUTEeNbHBIX
KJIETOK. DKCIJIaHT, BU/Ibl 9KCIJIAHTOB.
ITurarenspHas cpesa. PUTOTOPMOHBI,
WICTIO/Tb3yeMble [I/ISIKY/IbTHBUPOBAHUS
pacTteHui in vitro. Kamnycorenes,
opraHoreHes, coMaTu4eCKUM
sMbOpuoreHe3.IIpomeblIiieHHOe
WCTI0/Tb30BaHMe KJIeTOYHBIX KY/IBTYP in vitro,
VMHHOBALIMOHHbIE ITPOM3BO/ICTBAaHA UX OCHOBe.

YcTpoiicTBo 1labopaTopyy KIeTOUHOM
61OTeXHOIOTUU

[TpocTpaHCTBeHHast OpraHU3aLUs
naboparopuu. OnepaloHHbIN 6/10K. [Tprémer
PabOThI BCTEPUTBHBIX YCIOBUSIX JTAMUHAPHOTO
OoKca, CTepU/IBLHBIX TIOMEIIeHUsIX.
BererarjuoHHbI{ 6/10K.30Ha MPUTOTOB/IEHHS
nUTaTebHOU cpesibl. CTepumi3arus
obopyzoBaHusS U MaTeprasioB. TexHUKa
6e3omacHoCTH B 1abopaTopuu.

7.8

OcH. nmt-pa NeNe 1,2

KoHcmexkT

[IpakTyeckoe
3ajaHue

HpI/IF OTOBJ/IEHUE IMUTATE/IBHBIX CpeJ AJId

OcH. mt-pa NeNe 1,2

Koncrekr

IIpakTryeckoe




KYJIbTUBUPOBAHUS U30/IMPOBaHHbBIX K/I€TOK U
TKaHel pacTeHui

CocraB nuTaTe/bHbIX Cpej, AJis
KyJIbTUBUPOBAHUSI PaCTUTE/IbHBIX U
>KMBOTHBIX KJIeTOK UTKaHel. BarkHewnIe
KOMIIOHEHTHI TTUTaTe/IbHbIX Cpe/ (pery/siTophbl
pOCTa, MMKPO- ¥ MaKpO3JieMeHTbl, BUTAMUHBI,
aMUHOKHUCJIOTHI, YT/IeBO/IbI, KeJIUPYIOILHe
KOMIIOHEHTHI) U YC/IOBUSI UX TTPUTOTOBJIEHUS].
@OUTOTOPMOHBI.

3aJjaHue

[TonyueHue CTepuIbHBIX SKCIJIAHTOB U3
CeMsiH KaryCThl Oe/10KOYaHHOMN

Byl cTepun3yroMX areHToB, UX
XapaKTepUCTHKA U YCJIOBUS BbIOODA.
KoHLleHTpanmscTepun3yroLero BelecTsa.
Okcno3unus. [Tocrcrepunusanys (OTMbIBKA B
crepunbHOM Bogie).CriocoObl poparBaHust
CTEPUIbHBIX CeMsH in Vvitro.

OcH. mt-pa NeNe 1,2
Homn. mat-pa NeNe 1,2

Koncriekr

IIpakTryeckoe
3a/jaHue

KynbTUBUPOBaHME W30/TMPOBAHHBIX TKAHEH 13
(bparMeHTOB TMITOKOTU/ISA, CeMSIIoNel U IMCTa
CTEPU/IbHOTO MPOPOCTKA KaIyCThl
Oe/10KouUaHHOMH

CTpoeHue TIpPOPOCTKa, TUTIOKOTH/Ib, CeMSIZIONH
v 1p. BnusiHve Bo3pacTa MpopocTKa Ha
roc/eyoLIrid MopgoreHe3 MOJyUeHHbIX U3
Hero 5KCIJIaHTOB. COCTAaB MUTATe/IbHOUM Cpe/ibl
Y coyeTaHue (PUTOTOPMOHOB, UHYLIUPYIOLIHe
KajyCco- U OpraHoreHes.

OcH. mt-pa NeNe 1,2
Homn. mur-pa Ne 1

KoHcmexr

[IpakTryeckoe
3ajaHue

KnoHanbHOe MUKPOpa3MHOXKeHHe
JIeKOPaTHUBHO-1[BETOUHBIX KY/IBTYP

OcH. nut-pa NeNe 1,2
[Homn. mat-pa NeNe 1,2

KoHcmexkr

ITpakTrueckoe
3a/jaHue
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3HaueHre K/IOHa/JIbHOIO0 MUKPOPa3MHOKEHUS
JleKOpaTHMBHO-1|BeTOUHBIX KYJ/IBTYP.
[TonyuyeHue reHeTHUeCKM KOHCTaHTHOTO
Marepuasa. O310poB/ieHre PACTUTEIBHOIO
MaTepuasa. JKCIIJIaHTbI, UCII0/Ib3yeMble /IS
KY/BTYPBI in vitro. MeToibl CTepuIn3anuu
5KCI1aHTOB. CoCTaB NMUTaTe/IbHOU Cpejibl,
coyeTaHue (PUTOTOPMOHOB U JIpyTUe
0C00EHHOCTH KJIOHATbHOTO
MHUKPOPa3MHO)XeHUs] HEKOTOPBIX BU/IOB
(cenmosusi, TTIOKCUHUSI, XpU3aHTEMa, JTUIUU U

Ap.).

[TaccupoBaHue W30/IMPOBaHHBIX TKaHe
KarycThbl 6e/T0KOUaHHOU Ha CBEXKYIO
MIUTATEe/IbHYIO Cpefy

3HaueHre XUMUUECKOrO COCTaBa U
(bur3MUeCKUX CBOWCTB MUTATeTbHON Cpe/ib
JJ1s1 ’HAYLIMPOBAHUS KaslyCo- U OpraHoreHesa
pacTuTe/bHbIX TKAHEH IIPYU NTaCCUPOBaHUM B
KyJIbTYpe in vitro. YcaoBusl JJINTe/ILHOTO
XPaHEeHUs1 CTePUIbHOIO PaCTUTEIbHOIO
Marepuasa.

OcH. mt-pa NeNe 1,2
Homn. mur-pa Ne 1

Koncriekr

IIpakTryeckoe
3a/jaHue

ApanTanysi mpoObHpPOUHBIX PaCTeHUH K
MOYBEHHBIM yCJIOBUSIM BbIpalllBaHHUS

OT1nnyusi B ra30BOM, XMMHUY€eCKOM U
OuosIoruUeCcKoM cocTaBe J1abopaTOPHBIX U
TIOUBEHHBIX YCJIOBUM KY/IETUBUPOBAHMSI.
EcTecTBeHHast 3/TMMHHALIVST PACTeHUMH-
pereHepaHTOB. AJjanTaryst IPOOUPOYHBIX
pacteHuil. TeXHOMOTWH, TIOBBIIIAIOIIE
TIPOLIEHT TIPM>KUBAEMOCTH

OcH. mt-pa NeNe 1,2
Homn. mur-pa NeNe 1,2

KoHcmexr

[IpakTryeckoe
3ajaHue
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pacTeHUlpereHepaHTOB.

10 3auer 0.2
Wroro 1o 2 Kypcy 4 cemecTpy 16 |28 64
Wtoro no gucLMILIMHE 16 |28 64
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kozn u dopmynupoBka kommereHiun: Criocob6eH BBHITOMHATH HAYYHO-HCC/IE/[OBAaTebCKUE TI0/IeBble U
nabopatopHbie OuosiorMUecKre paboThl; TPUMEHATb Ha TMPAKTUKe TpHeMbl COCTaB/IeHUS Hay4yHO-
TEeXHUYECKUX OTYeTOB, 0030pOB, aHA/IMTHUECKUX KapT U TMOSICHUTebHBIX 3alMCOK, aHam3upoBarh (ITK-

D);

Koz u
HavMeHOBaHue
WHJUKaTopa
JOCTVDKEHUS
KOMITeTeHL[UU

Pesynbrathl
o0yueHHs 10
OUCLUTIIHE

Kpurepun ouieHMBaHus pe3y/bTaToB 00yueHus (3auer)

HesauteHno

3auTeHo

I[TK-1.1. 3uaet

3HaueHue
VHHOBAaLIMOHHOC
TH HAyKOEMKOI'O
TIPOM3BO/ICTBA;
MeTtoauky
paboThI B
naboparopuu
61OTeXHOJIOTUU
pacTeHul;
CocraB
MUTaTeJIbHBIX
cpep, Ast
BbIpALL|MBaHUS B
KyJIbType in
Vitro HeKOTOPbIX
BH/I0BpaCTeHU;
MeTtomuku
Ky/IbTUBUPOBaH
1Sl KJIETOK U
TKaHeu
pacTeHUM Ha
VICKYCCTBEHHBIX
MUTaTeJIbHBIX
cpefiax.

3HaHus He chOpMUPOBaHbI

3HaHUA ITOJTHOCTBIO
cchopMUpOBaHbI

I[T1K-1.2. Ymeet

Amnanusuposarb
JIUTepaTypHble
JlaHHbIe [1Jis1
nozbopa
ONTUMAa/IbHOU
nyTaTeIbHOUCD
el J71st
KYJIbTUBUPOBaH
WSl pacTeHu! in
vitro; -
IIpoBoauTh

YMmeHust He ChOPMUPOBAHBI

YMeHuss B o0CHOBHOM
chopMHUpOBaHbI
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OLIeHKY
KY/IbTUBUPYEMO
o
pacTUTeNbHOTO
Marepuana u
Jle/1aTh BBIBOJ
006 ycrienrHocTu
WCII0/Ib3yeMOu
METOJUKHU U
BO3MOKHOCTHU
ee aZlanTarvu.

ITK-1.3.
Bnapgeer

HaBbikamu
TIPUTOTOBJIEHUS
MIUTaTeILHON
cpeJibl AJist
KYJIbTUBUPOBaH
Ysl pacTeHuH
invitro;
HaBrikamu
paboThI B
JIaMUHApHOM
OoKce
naboparopuu
OMOTEeXHOIOTUU
pacTeHul;
Hapbikamu
OLIeHKU
YCIeIHOCTH
CBOUX JIeMCTBUH
TSt
orpeiesieHust
He00X0IMMOCTH
BHECEeHUs
KOPPEKTHUPOBKU.

BnageHne HaBbIKaMu He C()OPMUPOBAHO

BiajeHve HaBbIKamMu B
OCHOBHOM
cchopMUpOBaHO

Kopg u dbopmynupoBka komrieTeHI[uu: CriocoOeH OCYIeCTB/ISATh TOWUCK, KDUTHUECKUH aHa/li3 M CHHTE3
vH(dOopMalK, TPUMeHSITh CUCTEMHBIN MOAXO/, AJisl pellieHus: ocTaBaeHHbIX 3a1a4 (YK-1);

Kog u Pe3ynbrarsl KpuTepuu olileHMBaHUs pe3ynbTaToB 00yueHus (3aueT)
HauMeHOBaHUe | 00yJeHus TI0 HesaureHo 3auTeHO
HWH/MKaTopa JMUCLUTIIHE

JIOCTVDKEHUSI

KOMITeTeHI[UH

YK-1.1. 3nate | [lonyunTs 3HaHust He c(hOPMUPOBAHBI 3HaHUs MOJTHOCTBIO
OCHOBBI TIOWCKa | 3HaHUSI TI0 cchopMUPOBaHBI
vH(opMalui B | OCHOBaM

Oubmorpaguue moucKa

CKUX vHdopmaluu B

HCTOUHHWKAX U B | Oubmorpaduye

cetu VIlHTEpHeT; | CKUX

OCHOBBI

HCTOYHHKAX U B
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KPUTUUYEeCKOro |cetu MIHTepHeT;
aHanusa u OcHoBam
CUHTe3a KPUTHUYeCKOTO
vHpOpMaLMy; | aHaau3a u
OCHOBBI CHHTe3a
CUCTEMHOI'0 vHopMaLuy;
MoAxo/a Mnpu OcHoBam
pelLleHnn CUCTEMHOI0
MOCTaB/IeHHbIX | IOAX0/a NpU
3aza4 pelLeHrnn
NI0CTaB/IeHHBIX
3aau.
YK-1.2. YmMetb |OcylecTBIsATb | YMeHUs He C(pOPMHPOBaHbI YMeHUs1 B OCHOBHOM
OCYLIEeCTB/IATh | [TOMCK chopMHUpOBaHbI
TOUCK vHdopMaluu B
vHbopMaluu B | 6ubmmorpaduue
Oubmorpaduue | CKUxX
CKUX MCTOYHUKAX U B
VCTOUHUKAX U B | ceTu VIHTepHeT;
cetu VIHTepHeT; | AHaIM3UPOBATh
aHa/IM3UpOBaTh | U
u CUHTEe3UpOBaTh
CUHTe3UpOBaTh |HMH(MOPMAL[HIO;
vHpopmaruto; | [IpumeHsTh
MIPUMEHSTh CUCTeMHbIN
CUCTeMHbIHT TIOAXO/, AJIst
MOAXOZ, AJ1s1 pelLieHus
pelLieHuUs TIOCTaB/IeHHBIX
MOCTaB/IeHHBIX | 3a/au.
3aia4
YK-1.3. BbInonmHATh Bnasenue HaBblkaMu He chopMupoBaHO | ByiazieHre HaBbIKamMu B
Bnagets TIOUCK OCHOBHOM
HaBbIKaMU vHbopMaLuy; chopMUPOBaHO
ToucKa Kputnueckuii
vHbopMaluy; | aHanu3 u
KPUTUUYECKOTO | CUHTe3
aHa/v3a u vH(bopMaLuy;
CUHTe3a [IpumeHeHue
vHbopMalMy; | CUCTeMHOTO
NpUMeHeHUst MOAX0/a J/1s1
CUCTEMHOT0 pelLieHus
rnozxoza AJst TIOCTaB/IeHHBIX
pelLleHus 3ajau.
MOCTaB/IeHHBIX
3aza4

KputepusiMi OlLleHUBaHUsI SIBSIFOTCS Oaslibl, KOTOpbIe BBICTAB/ISIOTCS 3a BU/BI [IeSITeIbHOCTH
(oLleHOUHBIE CpeACTBa) MO WTOraM M3ydyeHUs: MOAy/ed (pa3fesoB AUCLMIUIMHBI), TMEepeYrCc/IeHHbIX B
PEUTUHI-TI/IaHe AUCLIMITIMHBL. basibl, BbICTaB/isieMble 38 KOHKPETHbIE BH/bI [eSITe/IbHOCTH MPe/ICTaB/IeHbI

HHXe.
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4.2. TunoBble KOHTPOJ/IbHBIE 3a/laHUsI WIM WHBbIE MaTepHasbl, He00XoAUMbIe /i OLIeHUBaHHS
pe3y/IbTaToB 00yueHHsl MO JUCIUIIMHE, COOTHECeHHBIX C YCTAaHOB/JIEHHBIMH B 00pa3oBaTe/IbHOM

nporpaMMe  HH/UKaToOpaMu

JOCTIDKEHHSI  KOMIIeTeHI[H.

MeTognueckue

onpeje/IAOLIHe MPOLeAyPhl OLIEeHUBAHUA Pe3y/IbTaTOB 00yUeHHs 10 JUCIUTIHHE,

Marepuabl,

Kopn v HaumeHOBaHMe
WH/UKAaTOpa [JOCTKEeHUS
KOMIEeTeHI 1N

Pe3ynbraThl 00y4eHUs 1Mo
OUCLIATIIAHE

OLieHOuUHBIe CpefCTBa

ITK-1.1. 3uaet

3HaueHHe MHHOBALIMOHHOCTH
HayKOeMKOT0 TTPOM3BO/ICTBA;
MeToauKy paboThI B
naboparopuu 6GUOTEXHOIOTHUH
pactenuii; CoCTaB NUTaTeTbHBIX
cpep AJisl BbIpall{MBaHUsI B
KYJ/IbType in Vitro HeKOTOpPbIX
BUZIOBpacTeHUt; MeTouKu
Ky/IbTUBUPOBAHUSI KJIETOK U
TKaHel pacTeHul Ha
VICKYCCTBEHHBIXTTUTATeTbHBIX
cpejax.

Ycrhbii onpoc, KoHcrnekr

I[T1K-1.2. Ymeet

AHanu3rpoBarth IMTepaTypHbie
JlaHHBIe 1151 TIogbopa
ONTUMAJIbHOU
nyTaTeIbHOUCpe bl 711
KYJIbTUBUPOBAHUSI paCTeHUH in
vitro; - [IpoBOUTh OLIEHKY
KYJIbTUBUPYEMOT'O PaCTUTETbHOTO
MaTepHasa 1 fiejiaTb BbIBOJ, 00
YCIeLIHOCTHU UCTO/Ib3yeMOU
MEeTO/IMKU U BO3MO)KHOCTH ee
afianTalyu.

[IpakTryeckoe 3azaHue

IIK-1.3. Bnageet

HaBbikamu npyurotoBieHust
MIUTaTe/IbHOU CpeJibl [/1s
KYJIbTUBUPOBAHUSI paCTeHUM
invitro; HaBelkamu paboThI B
JlaMHMHApHOM OoKce j1abopaTtopuu
OMOTeXHOIOTHU PaCTeHUI;
HaBblkamu OLIEHKM YCITeLLHOCTH
CBOMX [IeUCTBUM [I/Is1
oripeiesieHusi He0OXOAUMOCTH
BHECeHHsI KOpPEKTUPOBKHU.

IIpakTueckoe 3amanue

YK-1.1. 3HaTb OCHOBBI TTIOUCKA
vH(opMaL1u B
6ubmorpaduyeCKUX UCTOUYHHKAX
U B ceT IHTepHeT; 0CHOBBI
KPUTUUYECKOTO aHa/Iu3a U CUHTe3a
MH(OpMaLi; OCHOBbI
CUCTEeMHOTO0 MO/X0/ia TPU
pelLeHnH TI0CTaB/IeHHbIX 3a/jau

[TonyuuTh 3HaHUS TI0 OCHOBaM
rovcKa UH(opMaluu B
6ubmorpahrye CKUX UCTOUHUKAX
U B cetu VIHTepHeT; OCcHOBaM
KPUTHUECKOTO aHa/IM3a U CUHTe3a
nHpopmarui; OcHoBaM
CHCTEMHOTO0 110JX0/ia TIpU
pelLleHNH TIOCTaB/IeHHbIX 3a/au.

YcrHbii onpoc, KoHcrekT

YK-1.2. ¥YMeTb 0Cy1LeCTB/IATh

Ocy11ecTB/IATh TOUCK

[IpakTrueckoe 3azaHue
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TOMCK MH(OpMaI1H B vH(popmMaluu B
OubmorpaduuecKuX UCTOUHMKAX | Onbirorpaduue CKUX HCTOUHHKAX
U B cetu IHTEpHeT; Y B ceTu VIHTEpHeT;
aHa/IM3UpOoBaTh U CUHTEe3UpOBaTh | AHA/JIM3UPOBATh U CUHTE3UPOBAaTh
H“H(OpMaIo; TPUMEHSITh vHdopmariuto; [IpruMeHsSTh
CUCTEeMHBIM MOAXOZ, /15 PellleHus] | CHCTeMHBIN NTOAX0, /ISl pelleHUs]
[I0CTaBJ/IeHHBIX 3a/ia4 II0CTaB/IeHHBIX 3a/ay.

YK-1.3. BrageTs HaBbIKAMU BoimonuaTe nouck nHgopmanuy; |I[Ipaktuyeckoe 3ajaHue
MoWCKa UH(OpMaLuy; KpuTtnueckuit aHamms v CUHTe3
KPUTHYECKOI0 aHa/iu3a ¥ CUHTe3a | MHpopmaumy; [IpumeneHne
VMH(OpMaLK; TPUMeHeHUs! CUCTEMHOTI0 MOAX0a /IS
CUCTeMHOI0 MOAX0za /IS peleHus IOCTaB/IeHHbIX 3a/a4.
pelleHus NOCTaB/IeHHbIX 3a/a4

KputepusiMi OLIeHWBaHUS TIPU MOAYJIBHO-DEHTUHIOBOM CUCTeMe SIBJISIOTCS Oasuibl, KOTOpbIe
BBICTaB/ISIIOTCSL TIpero/iaBaresieM 3a BUJbl [esTeIbHOCTH (OLileHOUHble CPeZCTBA) MO0 MTOraM H3yuyeHUs
Mozyieli (pa3zesioB AUCLUTIIMHBI), TIePeUHCIeHHbIX B PpEUTHUHT-TI/IaHe JUCLUTITUHBI

0/ 3auema: TeKyLMA KOHTPOIb — MakcuMyM 50 6asioB; pyOexHbIli KOHTPOIb — MakcuMyM 50
0as1710B, TIOOIIpUTE/IbHEIE 6auTbl — MakcuMyM 10).

[IIkasbl OIjeHUBAHUS:

011 3auema:
3auteHo — oT 60 10 110 peliTiHroBBIX 6as1oB (BK/IrOUast 10 MOOIIpUTeTbHBIX 0AJIIOB),
He 3auTeHo — oT 0 10 59 pelTHHTOBBIX OAsIIOB.

YcrHBIM Onpoc

YCTHBIN OTPOC PUMEHSIeTCsl KaK MeTo[] IIPOBEPKH 3HAHUM 00yYaroIiXCst 110 KOHKPETHOM TeMaTHKe
3HaueHWe TePMUHA «MHHOBaLMs». OT/IMUKe MHHOBAI[UM OT OTKPBITHS ¥ U300peTeHus. PedTHHT
Ba)KHENIIIMX MHHOBAL[MK B OMOIOTHY 3a MOC/IeH1e HeCKOIBKO jieT. CeKBeHaTop TeHOB "TPeThero
nokosieHus". MeToAMKa Mosy4yeHyst KOJIOHUU KJIeTOK, MMeIOLell OUeHb CTPOTrHe rapameTphl, 13
riepe/ie/IaHHbIX B IUTFOPUTIOTEHTHBIE CTBOJIOBbIE KJIETKH uesioBeueckux (hrubpobiactoB. CKaHUPYIOIIHA
3/IeKTPOHHBIN MUKPOCKOTI. BroceHcops! 1 6uounnsbl. buopeakropsl. HaHOpoOOTHI. 3a/jaun K/IeTOUHOM
WH)KeHepUH pacTeHul B 06macTu QyHjaMeHTaIbHBIX HayK U MTPaKTHUYeCKUX 3aziad (YCKopeHre
TPAIUIIMOHHBIX METO/IOB CEJIEKIUH, TIOTyYeHHe 3HAUUTETbHBIX KOJIMUeCTB OMOIOTHYeCKH 1IeHHBIX
MeTabO0TUTOB PaCTUTEILHOTO TIPOMCXOKEHNsI, BhIPALI[MBaHKE 03/J0POB/IEHHBIX O€3BUPYCHBIX PaCTeHUH 1
VX KJIOHaJIbHOe MUKPOPa3MHOKeHHe C L1eJIbI0 MT0/y4YeHHs] BbICOKOKaueCTBEHHOTO MT0Cal0uHOro
MaTepuasa). TOTUMIOTeHTHOCTb PaCTUTEe/bHBIX K/IeTOK. DKCIUIAHT, BU/bl SKCI/1aHTOB. [TuTaTesnbHas
cpena. PUTOrOPMOHBI, UCTIOb3yeMble J/1s1 KyJIbTUBMPOBaHUs pacTeHuH in vitro. Kamtycorenes,
opraHoreHe3, coMaThyeCcKuii smoproreHes. [IpoMbIILIIEHHOE HCTIOb30BaHUe KJIETOUHBIX KYJIBTYP in
Vitro, ”YHHOBaLMOHHbIE IPOU3BO/CTBA HA X OCHOBeE.

MeTozrYeCcKrie MaTepuasbl, OTIpeZeIsoLye TPoLelypPy OLleHHBaHWs YCTHOTO OTpoca

OmnucaHve MeTOVKY OLIeHWBaHMS BLITIOJTHEHUsI YCTHOTO OTpOca: MpH OLleHKe OTBeTa CTy/eHTa Ha
YCTHBIN BOMPOC YUUTHIBAETCSI: HACKOJIBKO PaCKPhITO COZlepyKaHKe TeMbl, CTPYKTYPUPOBAaHHOCTb OTBETA,
ero JIOTUYHOCTh, yMeHHe (OpMY/UPOBATh OTBET, YDOBEHb IOHMMaHUs MaTepuara.

Kputepuu orjeHKH

5 6assIoB BBICTAB/ISIETCS CTYAEHTY, eC/TU: B OTBeTe KaueCTBeHHO PacKpBITO cofiepkaHue TeMbl. OTBeT
XOPOILIO CTPYKTypUpOBaH. IIpeKpacHO 0CBO€eH TMOHATUMHBIN afmapar. [1po/jeMOHCTPUPOBaH BbICOKUM
yPOBeHb TTIOHUMaHUsI MaTepuasa. [IpeBocxosiHOe ymeHre (hOpMYy/TMPOBATh CBOM MBIC/IH, 00CYK/1aTh
JIMCKYCCHOHHbIE TI0JIOXKEHUS.
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4 6asina BbICTAB/ISIeTCsl CTYAEHTY, eC/Ii: OCHOBHbIE BOMIPOCHI TeMbI pacKpbIThl. CTPYKTypa OTBeTa B LIeJIOM
aZlekBaTHa TeMe. XOpOLLIO OCBOEeH MOHATUMHBIN anmnapar. [IpogeMoHCTpUpoBaH XOpOLIMM YPOBEHb
MOHUMaHHWsI MaTepurarna.

Xoporiee ymeHue (hOpMyIMpOBaTh CBOM MBIC/IH, 00CY>KaTh JUCKYCCHOHHBIE TTOJIOKEHMSI.

3 Garia BbICTaB/sIETCS CTY/IEHTY, eC/IU: TeMa YaCTUYHO packpeita. OTBeT c/1abo CTPYKTYpHUPOBaH.
[ToHAaTUIIHBIN anapar 0CBOeH 4yaCcTUUHO. [IoHMMaHNe OT[e/IbHBIX IT0/I0KeHUH U3 MaTteprasia 1o Teme.
YnoBneTBopuTe/bHOE

yMeHue (GOpMyIMpOBaTh CBOU MBIC/TH, 00CY>KIATh JUCKYCCHOHHBIE TTOJIOKEHMSI.

0-2 6asina BbICTAB/ISIeTCSl CTYAEHTY, eC/ii: TeMa He packphiTa. [IoHSTUMHBIN arrapar 0CBOeH
Hey/l0B/ieTBOpUTe/ibHO. [loHMMaHre Matepurana ¢pparMeHTapHOe WK OTCYyTCTByeT. HeymeHue
(hopmMy/nMpoBaTh CBOW MBIC/IH, 00CYKATh IUCKYCCHOHHBIE TIONIOKEHUS.

KoHcnekT

OcHOBHBIe 3Tarbl pa3BUTHs OMOTexHO/OrUHM. VicTOopruecKre BeXy pa3BUTHsI OMOTEXHOIOTHH.
broTexHo0rMYeCcKre 0OCHOBBI BBICOKMX TEXHOJIOTUW. BOTexHOMornueckue rnpowecchl B MUILEBON
NIPOMBIIIEHHOCTH. OCHOBHBIE 00beKTh OMOTEXHOIOTMY M X HAPOZOXO03sHICTBeHHOe 3HaueHue. Vicropus
Pa3BUTHS KJIETOUHOM U TKaHeBOW MH)KeHepuH pacTeHui. KjieTka Kak 0CHOBa »KU3HU OHOI0OruecKux
06wexToB. InddepeHLIIpoBKa — OCHOBA KasutycoreHe3a. V301MpoBaHHbIe TIPOTOTLIACTDI, UX TIO/TyYeHue,
Ky/IbTUBUPOBAHKE U UCTIOb30BaHKe. CHHTe3 BTOPUYHBIX MeTa0O0/IMTOB C TIOMOLL[bIO KY/IBTYPbI TKaHel U
K/IeTOK pacTeHuil. Kosmekuyn v KpruoOaHKU KIeTOUHBIX Ky/bTYP. BbIyunTh, U3 KaKMX YacTeil Jo/KHa
COCTOSITh JlabopaTopusi GMOTEXHOJIOTUU U Ha3HaueHHe KaXkJoW 13 3THX yacTeii. CocTaB nmUTaTe bHbIX
cpefi AJ1s1 KyJIbTUBUPOBaHUS paCTUTEe/bHBIX U )KUBOTHBIX KJIETOK M TKaHell. BakHelil1ie KOMIIOHEHTbI
MUTaTe/bHBIX cpefi. PUTOropMOHbL. BH/bl CTEPUIM3YIOIIMX areHTOB, UX XapaKTepUCTHUKA U yCJIOBUS
BeIOOpa. CTpoeHHe POPOCTKa, TUTIOKOTU/Ib, CEMSIZIONH U Ap. BiusiHue Bo3pacTa mpopocTKa Ha
noc/ieAyoLri MopgoreHe3 MolyueHHbIX U3 HETO 3KCIJIAaHTOB. COCTaB MUTATe/IbHOU Cpe/ibl. 3HaUYeHUe
K/IOHa/IbHOTO MUKPOPa3MHOKeHHsI [IeKOPaTUBHO-L|BeTOUHBIX KY/IbTyp. O3710poB/ieHre pacTUTE/IbHOTO
Marepuasa. Ycriexy B 3Toi 06/1acTi B MUPOBOI HayKe U MpakTHKe. IHHOBALIMOHHBIE TIPOM3BO/ICTBA
10Ca/J0YHOr0 MaTepHuasa U UCKYCCTBEHHBIX CeMsl. YC/I0BUS AJIUTe/TbHOTO XpaHeHUs CTePUIbHOTO
pacTuTe/ibHOrO Marepuasna. [lofcueT Heo6XoAMMOro BpeMeHH /i/ist rosiyueHust 50 ThIC. IIT.
pacreHuiipereHepaHToB U3 20 BBeZIeHHBIX B KYJIbTYpY 3KCIIJIAHTOB MPU KO3((uILeHTe pasMHOXeHus 3.
OTuuusi B ra30BOM, XMMHAYeCKOM U OH0/I0rMueCcKoM cocTaBe JlabopaTOpHBIX U MOYBEHHBIX YCIOBUN
Ky/IbTUBUPOBaHHs. TeXHOI0rUy, MOBBILIAIOLMe TPOLeHT NPWKUBAEMOCTH pacTeHUpereHepaHToB.

MeToauueckre MaTepurasbl, ONpe/estolye MpoLefypy OLleHUBaHHs KOHCIIEKTa

OrnucaHye MEeTOIUKH OLIeHUBAHUS: TIPU OLIeHKe HAITMCAHUS CTYeHTOM KOHCTIEKTa MaKCUMasbHOe
BHUMaHWe C/ief[yeT VAe/ ST C/IeJyIOM acreKTaM: HaCKOJIBKO TI0JTHO B PACKPBITO COJiepyKaHHe
Marepua’sia, YeTKO U TIPAaBUILHO /IaHbI OTIpe/e/ieHUs, PACKPBITO COZiepKaHue TIOHSTHI; BEPHO
WCII0/Tb30BaHbl HAyYHbIe TEPMUHBI; IEMOHCTPHUPYIOTCS BEICOKUI YPOBEHb YMEHUsI OTIepHPOBATh
HAyYHbIMU KaTeropusiM M TIOHSTUSIMH, aHa/TM3UPOBaTh TEOPETUYECKYHO 1 MPAKTUYeCKYH WH(POPMALIUIO;
00beM TeKCTa ONTHMAaJIbHBIM; JIOTMYeCKOe MOCTPOEHHE U CBSI3HOCTh TEKCTa, MOJIHOTA U ITyOuHa
W3/I0)KeHUs1 MaTepuasa (HaJu4ue K/IIOUeBbIX MOI0KeHNH, MbIC/IeH), BU3yaau3als MHGOPMaIiy Kak
pe3ysbTar ee 00pabOTKY (TabMILIbI, CXeMbI, PUCYHKH), OopMiieHre (aKKYPaTHOCTh, COOMIOieHre
CTPYKTYpbI ODUTHHAA).

Kpurepuu onenku (B 6a/1ax) (JO/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHT IJIaHY 10 MAKC. U MUH.
KO/IN4Y. 0asijioB ¥ TOMBKO /IJIS1 TeX, KTO YUMTCS C UCTIO/Ib30BaHUEM MOJY/IbHO-PEUTUHTOBOM CUCTEMBI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

—Ha 5 6a/II0B OIIeHMBAIOTCSI KOHCIIEKTHI, COZlep’KaHre KOTOPBIX OCHOBAHO Ha IVIyDOKOM U BCeCTOPOHHEM
3HaHWUU TeMbl, U3yUeHHOW JINTepPaTypbl, U3/I0)KEHO JIOTUYHO, apTyMEeHTUPOBAHO U B ITOJTHOM 00beme.
OCHOBHBI€ TIOHSITHSI, BEIBO/[bI M 000011IeHNsT CHOPMY/TMPOBAHBI YOeUTELHO U JOKA3aTelbHO. TI0JTHO
PacKpBITO Cofiep)KaHUe MaTeprasia; YeTKO U MPaBUIBHO JIaHbl OTIpe/ie/IeHusl, PACKPBITO COZlep>KaHue
TIOHSITHH; BEPHO UCTI0J/Ib30BaHbl HAYYHbIE TEPMUHBI; [EMOHCTPUPYIOTCSI BBICOKUH YPOBEHb YMEHUST
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OrepupoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpOoBaTh MH(GOPMaLIO, BjlajleHue HaBbIKaMU
TIPaKTUUeCKOU JiessTelTbHOCTH; 00beM TeKCTa ONTUMa/IbHBIN, TEKCT MOCTPOeH JIOTUYHO U
TI0C/Ie/IOBaTe/IbHO, MaTepyas paCCMOTPEH TOJTHO U ITyOOKO (Ha/muue K/TH0UeBbIX TIOJIOXKEHUM, MBICTIel),
WCTIO/IB3YHOTCS 3/IeMeHThI BU3yasin3alusi “HQopMaliy Kak pe3yabraT ee 00paboTKu (TabmuLibl, CXeMbl,
PUCYHKH), 0(hOpM/IeHHe aKKypaTHOe.

— Ha 4 6asisia OLIeHHMBAIOTCS KOHCIIEKThI, B KOTOPBIX PAaCKPLITO OCHOBHOE CO/iepKaHue Marepuara; B
OCHOBHOM I1PaBW/IBHO JIaHbI OMpe/iesieHrs IOHSATUN U UCII0/Ib30BaHbl HayuHble TEPMUHBI; HO B
orpe/ie/IeHUH MOHSATUM [JOMyIL|eHbl HETOUHOCTH, UMEIOTCSl He3HaulTe lbHble HapyllleH!s B
TI0C/IeZI0BaTeIbHOCTH U3/I0’KeHHs1; HeOOo/IbIIMe HeJ0CTaTKK TIPY UCTI0/Ib30BaHUH HayUHBIX TEPMUHOB,;
00beM TeKCTa ONTUMa/IbHbIM, TeKCT IMOCTPOEH JIOTUYHO, K/TFoueBbIe MOJIOKeHUs He BCe BbiZie/ieHbl
[l0CTaTOUHO YeTKO, 0(hopM/IeHHe aKKypaTHOe.

— Ha 3 6asisia OLIeHUBAIOTCSI KOHCIIEKThI, B KOTOPBIX OTPa)KeHO, TOJIbKO OCHOBHOE, HO
Heroc/efj0BaTe/IbHOEe COZlepyKaHue MaTepuara; onpeziesieHyst OHATHI HeloCTaTOYHO YeTKHe; YPOBEeHb
yYMeHHUsI OTlepUpoBaTh HayUHbIMH KaTerOpUsiMH, aHa/IM3UPOBaTh MH(POPMALMI0 HEBBICOKUM, Ha0/II01at0TCst
npo6esTbl 1 HETOYHOCTH; UMEIOTCS 3HAUMTe/IbHbIe TPO0Oebl B M3/I0KeHHH MaTeprasia, BEIBOJIBI /1ab0
apryMeHTHPOBaHbl, B CO/lepyKaHUU JOMYyIeHbl TeopeThueckre ook, O6bem TekcTa oueHb HeOobIIoN
WM Ha00OPOT TpeBkIIIaeT TpeOyeMbli, KJIFoueBble MOJI0’KeHNs He BbiZie/ieHbl. VIMeIoTcst HeZjoueTsl B
oopMIeHUH.

— Ha 1-2 6Gaa OLleHUBAIOTCSI KOHCITEKTHI, B KOTOPBIX He U3/I0)KEHO OCHOBHOE CO/IepyKaHHe MaTepraiia,
13/10)keHHe (pparMeHTapHOe, He 110C/e/]0BaTe/IbHOe; ONpe/ie/ieHus IOHATHI He UeTKHe; yPOBEHb YMeHUsI
OrepypoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, B/laJleHUs] HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTH OYeHb HU3KUM. VIMeloTcs HeZloueThbl B 0(hOpM/IEHUH.

IIpakTHuyecKoe 3afaHue

YcrpoiicTBo s1abopaTropun KieTouHou 0uoTexHooruu Xoz pabotsl. 1. TIpoBecTr 03HaKOMUTE/TEHYIO
6eces Ha TeMy «TexHuKa 6e30macHOCTH TP paboTe B labopaTopur OMOTeXHOIOTHI» 2. O3HAKOMHUTBCS C
YCTPOWCTBOM M OCHAIl[eHHeM OMOTeXHO/Iornueckoi jaboparopud. 3. Ilos pyKoBOCTBOM IperojaBaTesist
OCBOMTb TIPUHLUTIBI pabOTHI aBTOK/IaBa, CYLIW/IbHBIX IKahoB, AUCTUISTOPA. 4. [ToATOTOBUTD A/ist
JayibHeuIel paboThl MOCYy U HHCTPYMEHTbI: BEIMBITh, TIPOCYIIIUTh U TTPOCTEPUTM30BaTh. 5.
[MoaroToBneHHbIe /15 AanbHelIell paboThl MHCTPYMEHTHI U TIOCyAy yOpaTth B IKad.

IIpuroroB/ieHHe MUTATEIbHBIX CPeA /ISl Ky/JIbTHUBUPOBAHUSI W30/ IMPOBAHHbBIX K/IeTOK U TKaHel
pacrenui Xo7 paboThel. [IpUroToBUTH MaToOYHbIe PACTBOPBI MaKpO-, MUKPOCOJIeH 1 XeJsaTa yKeJe3a
ob6vemom 250 Myt KaKbIH. VI3 3TUX PacTBOPOB MPUTOTOBUTE TBEPAYIO MUTATe/IbHYIO cpesy Mypacure u
Ckyra (1962) Tpex BapuaHTOB: 1) 6e3 ¢huToropMoHOB (Hys1eBasi cpefia MS) o6bemom 1 utp; 2)
copepxaryto 1 mr/n BATT + 0,1 mr/n HYK (o6bemom 0,5 ytutpa); 3) cogepakaryto 1mr/n 2,4-11
(o6bemom 0,5 nutpa). [Ijist 3TOro BOCTonb3yiTech HHMOpMal[He, MpeicTaB/IeHHO! Bhlllie, ¥ Tabuiei. Y
roToBoii cpesibl (6e3 arapa !) pH moBemgute fo 5,6-5,8. B Kaxk/Iblii 3 BapUaHTOB BHECHUTE TaK)Ke Caxapo3y
v arap-arap u3 pacdeta 20 r/a1 1 5 r/J1 COOTBeTCTBEHHO. [IpUroTOB/I€HHBIE Cpe/ibl Pa3/IUTh T10
Ky/JIBTYPa/IbHbIM COCyZiaM (BOCIO/B3YHTeCh POOUPKAMHU [I7Isl HY/IEBOM Cpe/bl U KOJIOaMu AiJis Cpef,
COJZIep’KallliX Pery/siTopbl pOCTa) U MPOCTePUIN30BaTh. DTU Cpefibl OyyT UCIO/Ib30BaHbI B
noceAyromux paborax.

ITosyyeHue CTepU/IBHBIX IKCIUVIAHTOB M3 CeMsIH KamycThl 0e10kouaHHON X0/ paboTsl CeMeHa
KamycThl Oe/tokouaHHOM (He MeHee 20 MITYK), He UMEIOII[e BUJUMBIX TIOBPEXK/IEHUH, TTOMEIIAl0T B
MapJieBbIi MellloueK WK MeTa/uInyeckoe YaiiHOe CUTeUuKo, CHab)KeHHOe 3ariopoM, TIPOMBIBAIOT MbIJIOM U
TIPOTOYHOM BOZIOH. B 1aMuHapHOM OOKCe, Tpe[BapyUTe/IbHO TIOATOTOB/IEHHOM K PaboTe, UX BBIIEP>KUBAIOT
B 70%-HOM 3TH/I0BOM criupTe B TeueHue 60 cekyH[. 3aTeM repeHocsT B 20%-HbIii pacTBOP
KOMMepueckoro ObITOBOrO rperapara «JIoMectoc» (CoepKUT IeMCTBYIOIIee BeIjeCTBO TUIIOX/I0PUT
HaTpHisi, aKTUBHOCTh KOTOPOTO OOBSICHSIETCS BbIIe/IeHHeM UKCTOro xsiopa) Ha 20 MUH. 3a 3To BpeMsi
HeoOX0[UMO HeCKOJILKO pa3 MepeMeliaTth CeMeHa BHYTPY MelllouKa. Jlasiee MpoBOAST 3-KpaTHYIO
TIPOMBIBKY CTePUIbHOM JUCTUITAPOBAHHOM BOJIOM, TIepeHOCs MellloyeK C ceMeHaMu B HOBBIY 00beM
CTepU/IbHOM BO/IbI Uepe3 KaXk/ble 5 MUHYT. 3aTeM CTepPU/IbHbIe CeMeHa TIOMeIIal0T B CTePU/IbHYIO YalllKy
[TeTpu, ¥ IEPEHOCHAT 10 OAHOMY B IMPOOUPKU C Ge3ropMoHanbHOM cpefoii MS. Uepe3 7 CyTOK MPOBOAST
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OL|eHKY MaTepuasa Ha OTCYTCTBHE MHHULMPOBAHHBIX CEMSIH M CITIOCOOHOCTh K HOPMAaTbHOMY
npopacTaHuto. Pe3ynbTaTel paboThl 3aHOCAT B Tabmuily. PacCuMThIBalO MPOLIEHTHOE COOTHOIIIeHHe
yKa3zaHHbIX rpyni. CzenaiTe BbIBOZ, 00 yCIEITHOCTH MTPOBeJieHHOW paboTel. OTMEThTe KOTMUeCTBO
ceMsiH ¢ bakTepranbHONM 1 TpubHON MHGeKIMel. IHULIMpOBaHHbIe Y HEBCXOXKHE CeMeHa yaiuTe, a
CTepWIibHble MOP(OTeHHble CeMeHa OCTaBbTe B YC/OBHUSX JOCTaTOUHOW OCBELLeHHOCTH ISl Jia/IbHeMIero
pa3BUTUSA TIPOPOCTKA.

KynbTHBHpOBaHHe W30/ TMPOBAHHBIX TKaHeH U3 ()parMeHTOB THIOKOTHJISA, CeMsA0/1eH U THCTa
CTePU/IBLHOIO0 NMPOPOCTKA KanmycThl 0e/10kouaHHo# Xof pabotsl. [lsisi Toro uytobbl ipoHabmoaaTh
B/IMsIHME Pa3/IMYHOTO TOPMOHA/ILHOTO (pOHA Ha MOpQOreHe3 pacTUTE/IbHbIX SKCI/IAHTOB, MOYKHO
VICTI0/Tb30BaTh /jBa BU/iA NUTATe/IbHOU cpefibl MS, MpUroTOB/IeHHBIX paHee U cofiepxkatux 1 mr/n BAIT +
0,1 mr/n HYK u 1mr/n 2,4-[1. CrepusbHble 7-12 CyTOUHBIE IPOPOCTKY M3BJI€Ub U3 MTPOOMPKY B YALIKY
[Metpu. OTpe3arhb cemsi10/IM, COXpPaHUB HeOOJbIITYI0 YacTh Uepellka (2-3 MM) U repeHecTH Ha 00a
BapHvaHTa NUTaTe/IbHOU cpefibl. OTCeub BepXylleyHy0 MepucTeMy. BepxHIOI0 4aCTb TMIIOKOTHIS
pa3pe3arb Ha cerMeHThI 11 ATMHHOM 5-8 MM U Takke MIOMeCTHUTh Ha 00a BapuaHTa MUTaTe/TbHON Cpe/ibl.
Pa3mMecTUTh KOIOBI Ha CBETOBOM CTeJiiaxe C dororiepuooM 16 u. neHs/8 u. Houb. HabsomaTh
pereHeparifio pacTUTe/bHBIX TKaHel B TeueHHe 20-30 cyTok. Pe3ynbraThl Hab/toieHUM 3aHeCTH B
tabnuiyy. OLjeHKy pa3MepoB Ka/uTyca TIPOBOJUTS TI0 YC/IOBHO MIPUHSTON NSTHOA/TBHOM 11Kase: 0 6aios
— HeT pocTa Kasutyca; 1 6ann — pa3mep Kasnyca NpUMepHO COOTHOCHM C pa3MepaMU MOJIOBUHBI — L|eJ10r0
9KCIVIaHTa; 2 6asiia — KayutyC yBesinuucs B 1,5 — 2 pa3a 1o CpaBHEHHIO C UCXOHBIM KCTIAHTOM; 3
6asia — Kanmyc yBenMuwics B 3 — 5 pa3 10 CpaBHEHHIO C UCXOJHBIM 3KCIIaHTOM; 4 6asia - pa3mepbl
Kasityca Oosbliie pa3MepoB MCXOQHOTO 3KcriaHTa B 6 — 10 1 6onee pa3. CzenaTb BBIBOJ, O BJAVSHUH
PEery/siTopoB poCTa Ha TN Mop¢oreHe3a 5KCI/IaHTOB KaIlyCThl.

KoHa/ibHOe MUKPOpPa3MHO)KeHHE /IeKOPaTHBHO-I[BEeTOYHBIX KyJIbTyp Xoz pabotsr: 1. OnpesenuTsb
HaunboJiee MOAXOASLIMM TUM JOHOPHOTO SKCIIJIaHTa /IJIs1 Pe/I/IOXKeHHOT0 Tpero/jaBaTesieM PaCTUTeTbHOTO
06wekTa; 2. IIpoBecTy CTepUIM3aLMIo U BBeJieHNe B Ky/IBTYPY in Vitro BEIOpaHHOTO 3KCIIaHTa (B
kormuecTBe He MeHee 10 mTyk); 3. [IpoBecT Hab/O[eHNe 3a Pa3BUTHEM SKCIIaHTOB (B TeueHuM 3-4
HeJleJTb), TI0/|CUMTaTh KO3(pQULIMEeHT pa3MHOXKeHUs 1 OTIpeZieNITh 0cobeHHOCTH MopdoreHe3a; 4. Cuenarb
BBIBO/IbI 00 yCITeIITHOCTH BbIOOpa 3KCII/IaHTa U MUTaTebHOM Cpefibl /ISl KIIOHA/TbHOTO
MHKPOPa3MHOKeHHsI JAHHOTO PaCTUTETbHOTO 00BeKTa.

ITaccupoBaHue M30/IMPOBAaHHBIX TKaHel KamycThl 0e/I0OKOYaHHON HA CB&XYH MUTATeTbHYI0 CPeay
Xog pabotsr: 1. OCyIIeCcTBUTh MacCa)k CTePUIbHON KY/TBTYPBI, TTOy4YeHHOM B TIPeIbIAYIIMX paboTax. 2.
[TpousBecTu pacuet ko3¢ duieHTa pa3MHOXKeHHs! JaHHOW KY/BTYDbI, UMC/ia LIMK/I0B, HEOOX0JUMBIX [JIst
noyueHust 1 ThIC. ¥ 5 TBIC. IIT. PaCTeHUI-PereHepaHTOB M KOJTMYEeCTBO TMOTy4YeHHbIX T00eroB mpu
KOMOMHUPOBAHHOM cxeMe pasMHO)KeHUs1 MaTepuaa. 3. Czienarb BbIBOJ, 00 3 deKTUBHOCTU
MUKPOKJ/IOHA/IbHOTO pa3MHOKEHUS 110 CPABHEHUIO C TPAJULIMOHHBIMY TEXHOJIOTHUSIMU MOy YeHUs]
110Ca/I0YHOr0 MaTepuasa JaHHOU KY/bTYpbl.

ApanTanusa nNpoOUpPOYHBIX PACTeHHH K MOYBEHHBIM YC/IOBHSIM BhIpamuBaHusi Xof paboTsr: 1.
Paccka3arb 0 HarOomee 3(h(heKTUBHBIX MeTO[aX aZlanTaldyd PACTeHUH K TTIOUBEHHBIM yC/IOBUSM 12 2.
BusyanbHO OLIeHUTh TOTOBHOCTh paCTeHUM-pereHepaHToB K ajanTanuu in vivo 3. IloaroroButs pasHele
BU/IbI cyOCTpaTa [/t BbICA/JKK pacTeHU-pereHepaHToB (THAPOre/b, BEDMUKYJIUT, TI€PIIUT, OTTUJIKH,
TIeCoK, Topd, Topdo-reperHoiiHbIe CMeCH Pa3HBIX COOTHOLIEHHH 1 ripouee) 4. BricaguTh MpoOMpoYHbIe
pacTeHUsi B MOJTrOTOB/IeHHbIN cyOcTpat. O1leHUTh YCIeLHOCTh a/lanTallii pacTeHuH-pereHepaHToB B
pa3HBIX TUMax cybcrpara.

MeToauueckre MaTepuasibl, Orpe/essolye MpoLefypy OLleHUBaHUsI BbINOJIHEHUS] ITPAKTHYeCKOro
3a/jaHus

OrnucaHye MEeTOIUKY OLIeHUBAHUS BBITIO/THEHHS PAKTUYeCKUX 3alaHU: OLIeHKA 3a 3HAHUS
TEOpeTHUeCKOro MaTepuasa Mo TeMe MPAKTHUeCKOTo 3a/laHusl, YMEHUH Y HaBBIKOB ITPUMeHeHUs] 3HaHUH
Ha MpaKTHKe, paboTel ¢ 000py0BaHKEM, aHA/TU3UPOBATh Pe3y/bTaThl MPAKTUYeCKOH paboThI.

Kpurepuu onenku (B 6a/u1ax):

- 5 6a/I/IOB BLICTABJISETCS CTYAEHTY, €C/IN IeMOHCTPUPYIOTCSI 3HAHUS TEMBI, LIeJIA U 3a/iad TIPaKTUYe CKOTO
3a/1aHus1, X0Za paboThl, IPUMEHSIEMBIX METOJVK UCC/IeI0BaHMUs; JeMOHCTPHUPYETCS TOHOe 3HaHUe
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TEOpeTHUeCKOTo MaTepHasa Mo TeMe IMPaKTUUeCKOTo 3aziaHusi (B mpoLjecce 00CyKAeHus, TIPH OTBeTe Ha
KOHTDOJIbHBIE BOTIPOCHI); J€MOHCTPUPYIOTCSI YMEHUSI M HaBbIKK PaboThl ¢ 060pyA0BaHUeM, IIPUMeHeHUst
3HaHUS Ha TIPAaKTHKe, aHa/lu3a pe3y/IbTaToB MTPAaKTHUeCKOW paboThl v (OpPMYIMpPOBAaHKE BBIBOJOB,
B/IaJileH/e HaBbIKaMU MPUK/IaJIHOM /1esiTe/IbHOCTH;

- 4 Gasia BBICTABISIETCS CTYJEHTY, eC/IU JeMOHCTPUPYIOTCS 3HaHUSI TEMBI, Te/TM U 3a/ja4 MPAaKTHUeCKOTO
3a/laHus1, X0Zia paboThl, UMetoTCst TIPo0esibl B 3HAHUM MPUMEHsIeMbIX MEeTO/IMK UCCIIe0BaHMUS;
JIeMOHCTPHPYeTCs HeTIo/THOe 3HaHue (DaKTHuecKoro MaTeprara 1o TeMe paboTsl (B mpoiiecce
00Cy>KjeH1sl, TIPH OTBeTe Ha KOHTPOJIbHbIE BOTIPOCHI); IEMOHCTPUPYIOTCSI HEKOTOPbIe HeI0CTaTKU
yMmeHwust paboTark ¢ 060py0BaHHEM, TPUMEHSTh 3HAHHWS Ha TIPAKTHKe, He[OCTAaTKU B/Ia/leHHUs HaBbIKaMU
TIPUKJIA/IHOM JIeSITe/TbHOCTH 1 CMIOCOOHOCTH aHa/TM3UPOBATh pe3y/IbTaThl MPaKTUueCKol paboThl,
(hopMynrpoBaTh BbIBO/bI, IPOC/IEKUBATh IPUUMHHO-C/Ie/ICTBEHHbIE CBS3U;

- 3 6as1a BBICTABISIETCS CTY[EHTY, eC/Id JIeMOHCTPUPYIOTCS HEello/IHbIe 3HaHUS 1ieJIU 1 3a/iay, Xo/a
paboThI, IPUMeHsIeMbIX MEeTOAVK MCC/IeJ0BaHNs; 1eMOHCTPUPYETCS Helo/THOe, HeCUCTEMHOe 3HaHHe
TeopeTHUeCcKoro Marepuasa (B rporecce o6Cy/ieH!sl, [IP1 OTBeTe Ha KOHTPOJIbHbIE BOIIPOCHI);
ZIeMOHCTPHPYIOTCS 3aMeTHbIe HeJJOCTaTK/ B YMeHUH paboTaThk ¢ 000pyZoBaHKeM, IPUMEHSITh 3HaHUsI Ha
TIpaKTHKe, HeIOCTaTOYHO BJlajieeT HaBbIKaMU MTPUK/IAJHOM JiesiTe/TbHOCTH, CTTIOCOOHOCTBIO aHaTM3UPOBaTh
pe3y/bTaThl IPaKTU4YeCcKor paboTel M (OpMYTMPOBaTh BHIBO/BI, ITPOC/IEKHUBATE IIPUUNHHO-CJIe/ICTBEHHbIE
CBSI31;

- 0-2 Has1a BBICTABISAETCS CTYAEHTY, eC/T1 AeMOHCTPUPYIOTCS TIO/THOE WJIK TIOUTH TIOJTHOE OTCYTCTBHE
3HaHUS LIe/I1 U 3a/la4, Xofia paboThl, MPUMeHsIeMbIX MeTOJUK UCC/IeJOBaHUs; leMOHCTPUPYETCs TI0JTHOe
WJIY TIOYTH TIOJTHOE OTCYTCTBHE 3HaHUsI TeOPeTUYeCKOro MaTepuarna (B rpouecce obCyxaeHus, pu
OTBeTe Ha KOHTPOJ/IbHbIE BOTMPOCHI); IEMOHCTPUPYIOTCS 3HaUMTe/IbHbIe HeJJOCTaTKH YMeHHs1 paboTaThb ¢
obopyzoBaHueM, TPUMEHSITh 3HAHHS Ha TIPAKTHKe, BIaJieHUsT HaBbIKaMH TIPUK/IaJHOM eI TeTbHOCTH,
CroCcoOHOCTH aHaTM3UPOBATh Pe3y/bTaThl MPaKTUUeCKol paboThl U (OPMY/IHMPOBaTh BBIBO/BI,
NIPOC/IeXKUBATh PUUMHHO-C/1e/ICTBEHHbIE CBSI3U.

3auer

3ayeT SIB/ISIETCS OLIEHOYHBIM CPEJICTBOM /[I/IsI BCEX 3TarlOB OCBOEHUSI KOMITeTEHLIUI.
[IpumepHbIe BOIIPOCHI K 3a4eTy, 2 Kypc / 4 ceMeCTp

1. OcHoBHbIe 3Tanbl pa3BUTHs broTexHooruK. VicTopryeckue BeXy pa3BUTHSI OMOT@XHOIOTHH.

2. BbuorexHonornueckrie 0CHOBBI BBICOKUX TEXHOOIMU. bruoTexHo/mornyeckye nporeccel B
TUILeBOM TIPOMBILLIEHHOCTH.

3. OcHoBHBIe 00BEKTHI OMOTEXHOIOTUN U MX HAPOZIOXO35IMCTBEHHOE 3HAYeHHe.

4. [IuddepeHMpoBKa — OCHOBA KajulycoreHesa. V3o11poBaHHble IPOTOIIACTBI, UX M0/IyYeHue,
KYJIbTUBUPOBaHMe Y UCTIOIb30BaHUe.

5. CuHTe3 BTOPUYHBIX MeTabOUTOB C TIOMOILIbIO KY/IBTYPhI TKaHel U K1eTok pacteHuit. Komiekiuu
Y KpUOOAHKH KJIETOUHBIX KYJ/IBTYP.

6. CocraB nuUTaTeNbHbIX CpeJ /151 KyJbTUBUPOBAHUS PACTUTE/TbHBIX U JKUBOTHBIX KJIETOK U TKaHEH.

BakHen1re KOMIIOHEHTBI IUTATebHBIX Cpesl. PUTOrOPMOHBI.

Bu/ibl CTEPUTU3YIOLIUX areHTOB, UX XapaKTepUCTHUKA U YCIOBUs BbIOODA.

8. 3HaueHue KJIOHa/bHOIO MUKPOPa3MHOKEeHHUs [1eKOPAaTUBHO-LJBETOUHBIX Ky/IbTyp. VIHHOBallMOHHbBIE
TIPOU3BO/CTBA [10CAJ0YHOI0 MaTeprasia U UCKYCCTBEHHBIX CeMsl.

9. OTmMuus B ra30BOM, XUMUYECKOM 1 OMOJIOTMYeCKOM COCTaBe JIabopaTOpPHBIX ¥ TTOUBEHHBIX
YCJIOBUH KY/IbTUBHPOBaHUSI.

10. TexHOnOrMH, NOBBILIAIOLME [TPOLIEHT NPHKUBAEMOCTH paCTeHUHpereHepaHTOB.

11. 3HaueHMe TepMHHA «MHHOBALUs». OT/IMUMe NHHOBAL[MM OT OTKPBITUS U M300peTeHusi. PedTUHT
BayKHEUIIIMX MHHOBALIMI B OMOJIOTUH 3a MOC/IeJHIe HeCKOBKO JIeT.

12. CexkBeHaTop reHOB "TpeThero nokojaeHus". Meto/yka moayueHus: KOJIOHMM K/1eTOK, UMetoILer
OYeHb CTPOTHMe IapaMeTphbl, U3 Mepefie/laHHbIX B IUIFOPUIIOTEHTHbIE CTBOJIOBbIE K/IeTKU
yesioBeyeCckux ¢pubpobaacToB.

~
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13. CkaHupytoLWMii 371eKTPOHHBIA MUKPOCKOTT. Briocencops! u 6uounrisl. Bropeaktopsl. HaHOpoOOTHI.

14. 3agaun KJ1eTOUHOM UH)KeHepUU pacTeHu B 00/1acTl pyHjaMeHTabHbIX HayK U MTPaKTHYeCKUX
3a/a4.

15. TOTUIIOTEHTHOCTb paCTUTe/bHBIX KJIeTOK. JKCIIAHT, BU/bI SKCIUIAaHTOB. [IuTaresnbHas cpefa.
@UTOrOPMOHBI, UCITO/Ib3yeMble /11 Ky/IbTUBUPOBAHUS PACTeHUH in Vitro.

16. KannycoreHes, opraHoreHes, comatiueckuii sMoproreHes. [IpoMbliiieHHOe HCTI0/Ib30BaHKe
KJIETOYHBIX KYJIBTYP iN Vitro, MTHHOBALJMOHHbIE ITPOM3BOZCTBA HA MX OCHOBe.

17. TIpocTtpaHcTBeHHasi opraHu3auysi 1aboparopun. OnepalioHHbIN 0/10K. [TprémMbl paboThI B
CTePU/IbHBIX yCIOBUSIX JIAMUHAPHOTO O0KCa, CTePU/IBHBIX MIOMeIleHHUsX. BereTaioHHbIi O/10K.
30Ha MpUroTOBJIeHUsI MUTaTeNbHOM cpefbl. CTepuin3aiusi 000pyZoBaHUs U MaTepuasnoB. TexXHUKa
Ge3omacHoCcTH B 1aboparopuy.

18. Bujibl CTepUIM3YIOIIUX areHTOB, X XapaKTepUCTHKa U ycyioBUs Bbibopa. KoHlieHTparust
CTepUIM3YIOLLero BelrlecTBa. JKcrnosuus. [Tocrcrepunusaiiys (OTMbIBKA B CTEPUIBHOM BOZE).
Crioco6bI MpopaliuBaHusi CTEPUIbHBIX CeMsIH in vitro.

19. 3HaueHMe XMMHYECKOTO COCTaBa U (pr3nuecKrx CBOWCTB MUTATe/bHON Cpe/ibl [iis
VH/IYLIMDOBaHUs KaayCo- U OpraHoreHe3a pacTUTe/bHbIX TKaHel MPU NacCUPOBAHUU B KYJIbType
in vitro. YcioBus AJIMTE/ILHOIO XpaHeHUs CTepU/IbHOIO paCTUTe/IbHOIO Marepuana

20. OT/inumsi B ra30BOM, XUMUUECKOM U OMO/IOTHYeCKOM COCTaBe 1abopaTOPHBIX U MOUBEHHbBIX
YCJIOBUM Ky/IbTUBAPOBaHUs. EcTecTBeHHas 3nyMUHaLMS paCTeHUN-pereHepaHToB. Ajanranus
NpOOMPOUHBIX pacTeHui. TeXHOMIOTHY, MOBBIIIAOLIHe MTPOLEeHT TIPHKUBaeMOCTH
pacTeHupereHepaHTOB.

MeToanueckye MaTepuaibl, Orpe/esisitolye MpoLeypy OLieHUBaHUs 3aueTa

ITpu onjeHKe OTBeTa Ha 3a4eTe MaKCMMa/IbHOe BHUMaHUe JI0JDKHO YZAe/IAThCS TOMY, HACKO/IBKO TI0JTHO
PacKpBITO CoZlepyKaHue MaTepyalia, YeTKO U IPaBUWIBLHO [jaHbl OIlpeie/ieHus], PaCKpbITO COAep)KaHue
TIOHSITHM, HACKOJIbKO OTBET CaMOCTOSITe/TbHBIN, MCTI0/Ib30BaHbl JIM paHee MpUoOpeTeHHbIe 3HAHKS,
PacKpbIThI JI1 IPUYUHHO-CJIeICTBEHHBIE CBS3H, HACKOJIBKO BHICOKMM YPOBEHb YMEHHS OTlepUPOBaHus
HayUHbIMHU KaTeropusiMH, aHa/ir3a UH(QOPMaL1H.

[1pu oLjeHMBaHUM 3a4yeTa YUUTHIBAKOTCS pe3y/bTaThl BCeU MPaKTUUeCKOH /1eATeNIbHOCTH CTY[€HTOB B
pamMKax AUCLIMIVIMHBI B TeYeHWe ceMecTpa. 3aueT BbICTaB/IAeTCs [IPY YC/II0BUU NPAaBUIBHOIO BBINIO/THEHUS
B I10JTHOM 0ObeMe BCex 3a/laHUi.

Kpurepuu onjeHKuU:

«3aUTEeHO0» BbICTABJIACTCSA CTYLEHTY, eC/IA CTYZeHT Jajl [I0/IHble, pa3BepHyThle OTBeThI Ha BCe
TeopeTHYeCcKue BONPOCHI, MPOAEMOHCTPUPOBa/ 3HaHHe (PYHKL[MOHATbHBIX BO3MOKHOCTEH,
TePMHUHOJIOTYU, OCHOBHBIX 3/IeMEHTOB, YMeHVe IIPUMEHSTh TeopeThUYeCK1e 3HaHUs [PY BbITIOJIHEHUU
NpaKTUYeCKUX 3a/jaHnii. Bce 3ajaHus 1 pakTHuecKre paboThl 32 CeMeCTp BBITIOTHEHbBI TIOTHOCTHIO Oe3
HETOYHOCTeH U OLIMOOK;

«He 3a4TeHO0» BbICTABJISIETCA CTY[EHTY, eC/IM OTBeT Ha TeOpeTUUeCKHUe BOIPOChI CBU/IeTE/NbCTBYeT O
HEerIOHMMaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeToz10B. O6Hapy>K1BaeTCst
OTCYTCTBHe HaBBIKOB IIPUMEHEHHsI TeOpPeTUYeCKUX 3HaHWH IIPY BBITIOJTHEHUU [TPAKTUYeCKUX 3a/jaHuM.
CTymeHT JOMyCTH/I rpyOble OLIMOKY TIPY BLITTOJTHEHUH TIPaKTHUeCKUX paboT B ceMecTpe WK He
BBITIOJIHUJT 38[JaHUS.

1.3. PedTHHT-TVIaH AUCHUTTHHBI
Tabsuiia epeBoia 6asyIoB TEKYIET0 KOHTPOJISA B OA/UIbI pEMTHHTa

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]J]0O] 0] O] O] 0] O] O
1 50 3] 22 1] 1] 1] 1] 1]1
2 5| 413 2] 21 2] 2] 2]1
3 5S|4 3| 3| 3] 2] 2] 2
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4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5| 4] 4
8 5/ 5] 4
9 5| 5
10 5

PeliTvHT-nIaH JUCIUTIIMHEI TIpecTaB/ieH B [Tpunoxkedun 1.

2. YueOHO-MeTOoHUeCcKOe H HH(oOpPMaIHOHHOE 00ecrieueHHue AU CIUTTHHbBI
5.1. IlepeueHb OCHOBHOM U /{ONO/THUTE/IHHOM y4eOHOH /IMTepaTyphl, He00X0{UMOi1 /ISl 0CBOEHHS
AUCLUI/IMHbI
OcHoBHas MTEparypa
1. buotexHosorus : yueb. mocobue s ctyz., 0byu. mo crer.060108(040500) "dapmarus” / FO. O.
CasbikuH, C. H. Opexos, 1. . Yakanesa ; nog pex. A. B. Katmunckuit .— M. : Akagemus, 2006 .
— 254 c. — (Buiciiee nipodeccroHansHoe obpa3oBanue) .— ISBN 5-7695-2899-0 : 250 p. 00 k.
2. Buonorus : yueOHUK 17151 CTYZ. By30B, 00yu. 1o crier). "Teorpadus” u "Okonorus” / C.I.
MamonTos, B.b. 3axapos, T.A. Ko3noga ; nog pen.C.I. MamontoBa .— M. : Akagemusi, 2006 .—
568 c. : wn.:4n.un. — (Beicuee podeccruoHansHoe obpas3oBadre) .— ISBN 5-7695-2202-X : 304
p. 00k. — 320 p. 00 k.

JlonoHUTeIbHAA IUTeparypa

1. BoraHuka : yueOHUK 1151 CTY/., 00y4.TI0 HarpaB. MOATOTOBKYM OakasiaBpoB, 00yu. 10 Harpas.
TIOJTOTOBKU OakanaBpoB, criell. ¥ maructpoB 020200 "Buosorus : B 4-x 1. T. 1. Bogopociu u
rpubsl/ I. A. benskosa, FO. T. [IpsixoB, K. JI.TapacoB .— M. : Akagemus, 2006 .— 315 c. : um. —
(Boiciiee npodeccronansHoe obpaszoBanue) .— ISBN 5-7695-2731-5 : 299 p. 00 k. — ISBN 5-
7695-2730-7.

2. Mukpobuosnorus : yueOHUK [/ CTY[,. By30B, 00y4. TI0 HarpaB. MOATOTOBKY OakasiaBpa
"Buonorus" u 6uoor. crer. / A. U. Hetpycos , U. b. KotoBa .— M. : Akazgemus, 2006 .— 349
c. : un. — (Beiciiee mpodeccruoHansHOe obpa3oBanue) .— ISBN 5-7695-2583-5 : 230 p. 00 k. —
330 p. 00 k.

5.2. IlepeuyeHb pecypcoB HH()OPMAI[MOHHO-TE/1eKOMMYHHUKAI[MOHHOU ceTH « IHTepHeT» U
MPOrpaMMHOr0 o0ecrneueHus, He0OX0AMMBIX /I/Isi 0CBOEHHS JUCIIUIL/THHBI

1. Hayunas snektponHas 6ubmioreka eLIBRARY.RU [DnexrponHsiii pecypc]. — Pexxum gocryma:
https://elibrary.ru/.

2. DnekTpoHHasi bubmMoTeuHast cucteMa «JlaHb» [OneKTpoHHbBIN pecypc]. — Pexxum poctyma: https:/
e.lanbook.com/.

3. YuuBepcureTcKas 6ubmoreka oHnaiiH biblioclub.ru [Dnekrponssiii pecypc]. — Pexxum gocryma:
http://biblioclub.ru/.

4. JOnektponHasi bubmmoreka Y YHuT [DnekrpoHHbIi pecypc]. — Pexxum goctyma:
https://elib.bashedu.ru/.

5. Poccuiickas rocygapcTBeHHasi bnbmioTeka [ neKTpoHHBIN pecypc]. — Pexxum gocryma:
https:/www.rsl.ru/.

6. HauuoHasnbHas 35eKTpoHHast bubnoTeka [ DneKTpoHHBIN pecypc]. — Pexkum gocryma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HarmonanpHas niat¢opma OTKpeITOro obpasoBanus npoed.ru [DeKTpoHHBINA pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. OmnekTpoHHOe obpa3oBaHue Pecrry6smikn bamkoproctaH [ 3neKTpoHHBIN pecypc]. — Pexxum
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pocryna: https://edu.bashkortostan.ru/.
9. WHdopmaimoHHO-TIpaBOBOM nopTan ['apaHT.py [D/1eKTpoHHbIN pecypc]. — Pexxum goctyna: http://

www.garant.ru/.

IIporpaMMHoe obecrieueHue

1. Office Professional Plus - JoroBop Ne0301100003620000022 ot 29.06.2020, JoroBop Ne 2159-
[10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

2. Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

3. bpaysep Google Chrome - becriiatHas nuiieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

4. Bbpaysep fAngekc - becrninatHas nuuensus https://yandex.ru/legal/browser_agreement/index.html

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAauMasi AJ/Is1 OCYIIeCTB/IEHHsI 00pa3oBaTe/IbHOIO

nponecca 1mo JuCijuIJinHe

HanmeHoBanue
CTieLIiaIM3uPOBaHHBIX
ayJIUTOPHH, KAOMHETOB,
naboparopuit

Bup 3ansTum

HanmeHoBaHue 000pyoBaHus,
MPOrpaMMHOTO 00ecrieueHHst

Aynutopus 24(b®P)

Iyt XxpaHeHus1 000pyj0BaHUS

KommnbroTepsl B cOOpKe, TIPUHTED
canon 2900, BeCbl 3/IeKTPOHHBIE,
Bechl cB-200, HUTpaTomep
MOPTaTUBHBIA HUTPAT-TECT,
HUTPAT-TeCT 2 CO3KC,
TepMOTrurpoMeTp testo 622,
XOJIOAWIBHUK POZis cBusra 445-1,
3/IeKTpOoIiaHe/Tb-KOHBeKTOp ballu
camino bec/v(vr)-2000.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

Ayputopus 29(bD)

JlexunoHHast, CemuHapckas, s
KOHTPOJIS1 U arTeCTaluu

[Jocka, IpoeKkTop, 3KpaH,
yuebOHast Mebesnb, yueOHO-
HarvIsAHbIe TTOCOOUS.

Aynutopusi 42(BD)

I171s1 caMOCTOsITeTbHOM pabOTHI

KomristoTepel B cOOpe, TIPUHTEP
canon, yue6HO-MeToZueCcKrie
Marepuabl, yauebHast MeOerb.
[TporpammHOe obecrieueHye
1. Office Professional Plus
2. Windows
3. Bpayzep Google Chrome
4. bpay3ep AHgekc

YuranbHbid 3a1(PM)

[ln1st caMoCTOSITeNTbHOM PabOTHI

Kcepokc kyosera, mpuHTep canon
Ibp 810, kommbIOTEPHI B COOpE,
yuebHast mebesib Ha 100
MOCaZIOYHBIX MeCT, yueOHO-
MeToZ4YeCKre MaTepHhaJbl.
[TporpaMmMHOe obecrieueHHe
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