Lokymert noanvdPopvid VHeHEMROTe-MaTepUasia A/ JMarH0CTUYeCKOro TeCTUPOBAaHMSA
NHbopmaums o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy
Homkiocre: PggToB Qe 3a/1aHue /sl AMArHOCTHYECKOr0 TeCTUPOBAHMS 110 IMCUHUIIIHHE:
[lata nognucanms: 11 06.2024 08:

YHUKaNbHbIA NPOrpaMMHbIN KITHoY:
e3a68f3eaale62674b54f4998099d3d6bfd BEejeHHMe B OMOTEXHO/IOTHIO, 3 cemecmp

Kog, HanpaB/ieHue 06.03.01 BNOJIOI'A
MO/ITOTOBKU

HaripaBneHHOCTh buonorus

(mpodusib)

dopma obyueHust OuHas

Kadeapa-pa3pabotunk  Buosioru u 6MOTeXHOIOTUN
Brimyckaroinjasi Kapeapa buonoru u 6M0TeXHOIOTUH

OIIK-5.1 TIpuMeHsieT 3HaHUs TIPUHL[UTIOB COBPeMEHHOI OHMOTeXHOJIOTWU, TPHEeMbl reHeTHUeCKOU
WH)KeHepUU, 0OCHOB HAHOOMOTEeXHOJIOTHUH, MOJIEKY/ISIPHOTO MO/Ie/TMPOBaHMUS

OIIK-5.2 OrjeHWBaeT W MPOTHO3UPYeT TepCIeKTUBHOCTE OOBEKTOB CBOel TpodeCcCHOHaTbHOM
JiesITeIbHOCTH [JI71s1 OM0TeXHOMOTHYeCKUX TTPOU3BO/ICTB

OITK-5.3 Orpepensier 06Ho/OTHUECKYI0 0€30MacHOCTb MPOAYKLIMU OHOTEXHOJOTMUeCKUX U
OroMeIUIMHCKUX TTPOM3BO/ICTB

IT1K-3.1 ITpoBOAUT 3KCIIEPUMEHT B COOTBETCTBUU C YCTAHOB/IEHHBIMY ITIOJTHOMOYUSAMU

IIpoBepsieman 3apaHue BapuaHTBI 0TBETOB Tun
KOMIIeTeHI{UA CJIO)KHOCTH
BOIIpOCa
OIIK-5.1 TOTUNIOTEHTHOCTH 1. pasBuTHe KJIeTKA OT MOMeHTa Hu3kuit
pacTUTe/IbHOM KI1eTKU BO3HHUKHOBEHUS B pe3yJibTaTe
(BbIOEpUTE OVH TIpe/LeCTBYIOLLero JejleHus [0
TIPaBW/IbHBIN OTBET U3 pas/iesieHus] Ha JiBe HOBble KJIeTKU WIN
3a/JaHHOrO CITHCKA) Jl0 ee CMepTH

2. mpotecc obpa3oBaHHs
3apO/IBIIENOJ00HBIX CTPYKTYP
(3MOpHOWIOB) B KY/JIbTYPE TKaHU U
KJIETOK ITyTeM, HallOMUHAFOL[UM
HOPMaJIbHbINA 3UTOTUUYECKUN
MOpHroreHe3

3. CBOWCTBO KJ/IETOK Pear30BaTh CBOIO
reHeTUYeCKyr0 WH(POPMALHIO s7pa,
00eCreunBaroIy 0 UX
v depeHITMPOBKY U pa3BUTHE 0
1[eJIOT0 OpraHu3Ma

OIIK-5.1 Ycnosus in vitro 1. BbIpalBaHue paCTUTEBHOIO Hu3kuit
(BbIOEpUTE OAMH MaTepHasa B yCJIOBUSX TUPOTIOHUKU
MpaBWIbHBIM OTBeT U3 | 2. BbIpallliBaHKe )KUBOrO0 MaTepuasa B
3a/JlaHHOTO CITUCKA) €CTeCTBEHHBIX yCIOBUSX

3. BbIpall[MBaHUe )XKUBOT'0 MaTepuasa «B
CTeKJ/ie», Ha UCKYCCTBEHHBIX
MUATaTebHBIX Cpe/iaX, B aCeTUUeCKUX
YCJIOBUSIX




OIIK-5.1 OmyxosieBble KJIeTKU B | 1. 6e3 ayKCHHOB Huszkuii
YC/I0BUSAX in Vitro 2. 6e3 BUTAMUHOB
CNIOCOOHBI IeMMTBCA U | 3. ¢ pUTOrOpMOHAMH Y BUTAMUHAMMU
pacTy Ha MUTaTeNbHBIX | 4. C aHTUOMOTHKaMU
cpefax: 5. 6e3 ayKCUHOB ¥ LIMTOKUHUHOB
(BbIOEpUTE OUH
MpaBU/IbHBIN OTBET U3
3a/JaHHOTO CIMCKA)
OIIK-5.1 HenuddepeniupoBka 1. vicriosib30BaHK 3aracHbIX MUTaTeIbHbIX Huszkuii
CreljanvM3vpoOBaHHbIX | BelecTB
KJIETOK B KYJIbType in 2. paspylleHus Clieluaan3upoBaHHbIX
Vitro HauMHaeTcs C: KJIETOUHBIX OpraHesul: XJIopo-, XpOMO- 1
(BbIOEpHTE OJUH JIEVKOIJIaCTOB
MIPaBU/IbHBIM OTBET U3 3. U3MeHeHus1 urcia pubocom u
3a/JaHHOrO CITHCKa) 3JIeMEHTOB 3H/I0I/Ia3MaTH4eCKOro
peTuKy/ayma
4. BO3pacCTaHUs YuCJia J1eMeHTOB
anmnapara ["onbpxu
5. yBe/IMueHUs pasMepa U YMciia siipbIleK
6. BCe mepeuymnc/ieHHble N3MEeHEeHHs
OIIK-5.1 Hawubosbias 1. nar-dase Huskuii
MUTOTHYECKast 2. (ha3e FKCIIOHEHLIMAIBLHOTO POCTa
aKTUBHOCTb Ka/UTyCHOHM | 3. uHelHOM (a3e
Ky/bTyphl Hab/roaeTcst | 4. 3aMe/iJIeHHOTO poCTa
B: 5. CcTallMOHapHOM (a3e
(BbIOEpUTE OJ\JMH
MPaBWIbHBIN OTBET U3
3a/]JaHHOTO CIMCKA)
OIIK-5.1 Bo3HuKHOBeHUe 1. HoBoOOpa3oBaHWEM KI/IeTOK M TKaHel Cpennuy
KaJITyCHOU TKaHU MyTeM Pa3MHO’KeHUsI
CBSI3aHO C: I epeHIIMPOBaHHBIX K/I€TOK
(BbIOEpUTE OJUH 2. VHAYKLYEeH KJIeTOYHOTO JieJIeHus],
NpaBWIbHBIN OTBET U3 CIOCOOHOCTH K KOTOPOMY KJIeTKa
3a/IaHHOT'O CITHCKA) roTepsiyia B rpotiecce AuddepeHIMPOBKU
1. 3. mporjeccoM BO3HUKHOBEHUS
pacTeHus M3 KJIETOK 3apO/bILLIEBOTO
MelIKa
OIIK-5.1 HOns xkynstuBrpoBaHus | 1. ceinyuyue Cpegnuii
KJ/IETOUHBIX CYCIIeH3UW | 2. KUJKue
WCIOJIb3YIOT 3. TBep/ble, XUAKUe
MMTaTe/IbHbIe Cpefibl: 4. XuzKue, ronykKukue
(BbIOEpHTE OJIUH | 5. IONY>KUJKHe
TpaBWIbHBIM OTBET U3
3a/IaHHOT'O CITHCKA)
OIIK-5.1 YcranoBute 1. ayKCUHBI Cpegnuii
COOTBETCTBHUE MEXAY 2. IUTOKVUHHHBI
¢duToropMoHaMu 3. rub0epesuTUHBI
A. B-unp0M-3-yKCyCHast KUC/I0Ta
B. T'ub6eppesioBast Kucjiora
B. uponmun-3-macisHas KUC/Io0Ta
I'. 3eatun
. 2,4-nuxnop(peHoKCMYKCyCHasl KUC/I0Ta
E. 6-¢pypdyprnamuHonypyH (KUHETHH)
E. NN-mudenun-moueBrHa
OIIK-5.1 I1pu KJIOHATBHOM CpegHuii




MUKPOPa3MHOXXEHUH
TOTOMCTBO 00/1a/iaeT
reHeTUUeCKon
(BOMcaThb CI0BO)

OIIK-5.1 Kakou sanemeHT 1. 6-pypdpyprnamuHONyprH (KUHETHH) Cpennuny
NUTaTe/IbHOMN CpeJibl 2. caxaposa
BBI3bIBaeT 3. B-uHpoMMI-3-yKCyCcHasi KUCjioTa
nenrddepeHLIMPOBKY 4. 3eaTUH
KaJUTyCHBIX K/1eTOK? 5. rubb6eperioBasi KCI0TA
(BbIOEpHTE OUH
TIPaBWIbHBIN OTBET U3
3a[JaHHOTO CITUCKA)
OIIK-5.2 MarouHbiMu AB/IsIIOTCA | 1. KOHLleHTprupoBaHHble B 10-40 pa3 Cpennui
pacTBOpHI (BeIOEpHTE pacTBOPbI MaKpOCoJiei
O/IUH TIPaBUJIbHbII 2. pabouue pacTBOPbI MUKPOCOJIEH
OTBeT U3 33/laHHOTO 3. BBITSDKKA U3 He3peJibIX 36DHOBOK
CTIMCKA) KYKypY3bl B TIepHO/], MOJIOUHOU
CIe/I0CTH
4. pacTBOpbI (PUTOTOPMOHOB
OIIK-5.2 IIpy MHOrOKpaTHOM 1. «npuBbIKaHUE» TKaHU, T.e. Cpennun
repeHoce KasyCHOU niprobpeTeHue aBTOHOMHOCTH 1o
TKaHU Ha CBEXXYHO OTHOLLIEHUIO K TOPMOHaM
MUTaTebHYI0 Cpefy 2. 3HAUUTE/ILHOMY ocabieHnto
BO3MOJKHO (BbIOEpHUTE CMOCOOHOCTH ~ Ka/lIyCHBIX — KJIeTOK K
O/IH TIPaBUIbHbIN pereHepariiy 1eJIor0 pacTeHUst
OTBeT U3 3a/laHHOT0 3. HeorpaHWMueHHOe 4YuCIO pa3 0Oe3
CIMCKA) BU/IUMBIX NIAaTOJIOTUM
OIIK-5.2 Kakyro cTpyKTypHYIO 1. MO JepP>KUBAIOT OCMOTHYECKOe CpepHun
(GYHKIMIO B KNI€TKAaX U | naBsieHue, GU3K0JI0rHUeCcKyo MOSPHOCTh
TKaHSX BBITO/IHSIIOT KJIeTOK
vonbl K, Na, Ca, CI, H? | 5, BXOJIIT B COCTaB OPraHUUeCKUX
(BbIOEpHITE OUH COeHHeHH
TpaBH/IEHRIN OTBET 13 3. 00pa3yroT MaKpOMOJIEKYIbI
38/IAHHOTO CIIHCKA) MUrMeHToB (hOTOCUHTe3a (X/10podusia),
OKHC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIX
(hepMeHTOB (KaTasiasbl, MePOKCHU/Ia3bl,
1o eH0I0KCU 1a3bl)
4. SIBJISIOTCST OMOOTMUeCKUMU
KaraauM3aTopaMu
OIIK-5.2 Yro u3 1. OTCYTCTBHE HeOOXO/JUMOCTH B CpepHuu
MepevyrCceHHOr0 He YKOpPEeHeHHH 110/1y4aeMbIX pereHepaHTOB
OTHOCHUTCS K 2. BO3MOJKHOCTb MO/Ty4€eHUsI
rperMylecTBaM VCKYCCTBEHHBIX CeMSH
COMaTUUeCKOro 3. CTabUIBHO BBICOKHE TIOKa3aTe T
MOpHroreHesa Kak Pa3MHOKeHUsT
OJJHOTO 13 CII0CO00B 4. OTCYTCTBHE BO3MO’KHOCTH
MUKPOKJIOHA/IbHOTO pa3BUTHsI COMAaK/IOHATbHBIX BApUAaHTOB
pa3sMHOXKeHHs 5. BbICOKas 3(ppeKTUBHOCTb U
pacrenuii? (BeiOepure 5KOHOMUYHOCTb

OJINH HpaBI/IJILHbII‘;I
OTBeT M3 3dJdHHOI'O




CITHCKA)

OIIK-5.2 Cdepnl ipuMeHeHuUs 1. cesibcKoe X03SUCTBO Cpegnuii
TIPUMEHSIeTCs 2. Ty1IeBasi MPOMBIILIEHHOCTh
JIOCTVDKEeHUI reHHOM 3.dapMakosiornueckast IpOMBIILJIEHHOCTh
WH)XeHepuH (BbiOepuTe | 4. BCe OTBEThI BEPHBI
O/IUH TIPaBUIbHbIHN
OTBeT W13 33/laHHOTO
CIIMCKa)
[MK-3.1 [Ipoueccamu 1. puToropmoHbI Bricokuii
OIIK-5.3 (hopmMoobOpa3oBaHus 2. BUTAMUHBI
(mopdoreHes) B 3. yrieBo/ibl
Ky/bType TKaHel 4. monrcaxapu/ipl
yTPaBJIsitOT BelllecTBa: 1. 5. rubbepenvHbI
(BbIOEpUTE OVH
MPaBU/ILHBIN OTBET U3
3a[JaHHOTO CITHCKA)
[MK-3.1 [Ipy KaKUX yC/I0BUAX 1. B IIPUCYTCTBUM B IUTaTeIbHOU Bbicokuii
OIIK-5.1 HabrofaeTcst cpefie 2,4-J1 B KauecTBe ayKCcHHa
WHAYKIUST 00pa30BaHus 2. TpU NOJTHOM UCK/THOUYEHUU
a/IBEHTUBHBIX 1100€TOB? | IIUTOKUHUHOB
(BBIOEpPHTE HECKOJIBKO 3. TpH BHICOKOM COOTHOLIEHUU
[paBWIbHBIX OTBETOB MeX/y LUTOKMHMHAMU U ayKCUHaMU
13 3a/IJaHHOTO CTIMCKA) (100:1)
4. B OPUCYTCTBUU TOJILKO
L[UTOKUHUHOB
5. IIpY BBICOKOM COOTHOLLIEHUU
MeX/y ayKCUHaMH U LJUTOKWHUHAMU
6. TIpU OTCYTCTBUM peTy/IiTOPOB
pocTa B cpefie KyJIbTUBUPOBaHUS
[K-3.1 [7nst obecrieuenust 1. crapsle, AU depeHIIPOBaHHbIE TKAHU Bricokuit
OIIK-5.3 reHeTUYeCKOu 2. Mosnopple, cabopnddbepeHIPOBAaHHBIE
CTabM/IbHOCTH TKaH!
KJIOHUPYeMOro 3. MepucTeMbI TTo0Oera Wi KOpHS
Marepuasia B KauectBe | 4. K/IOoHbI nocsie 7-10 maccaxa
9KCIIJIaHTa 5. «IpUBBIKILIKE» TKaHU, BO3HUKAIOLI[1e
MpeJrouTHUTe/IbHee TIpY JAJTUTESTbHOM CyOKY/IbTUBUPOBAHUH
WCII0/1b30BaTh Kasutyca
(BbIOEpUTE HECKOBKO
TPaBU/IbHBIX OTBETOB
13 3aIJaHHOTO CTIMCKA)
[TIK-3.1 [Ipu akTHUBaLUU yrKe 1. masy1iHble ITOYKU Bricokuit
OIIK-5.1 CYLIECTBYIOIIMX 2. BepXYylleuHble JTUCTbS
MEpHUCTeM B KaueCTBe 3. amekc cTebsist
9KCTI/IaHTA UCTIONB3YIOT | 4. Mexaoy3/ue ctebst
(BbIOEPUTE HECKO/TBKO 5. KOHUMKU KOpHeH
TIPaBU/bHBIX OTBETOB
13 33/IaHHOTO CIIKCKA)
IMK-3.1 KakoBbI OCHOBHbIE 1. cmaboe dyHKIMOHHMPOBaHME Bricokuii
OIlK-5.3 (OTOCHHTETHYeCKOro anrnapara

TIPUYMHBI YBAJAHUS U
rubem MpoOHUPOYHBIX
pacTeHUl Ha 3Tare
ajlanTaryy K

2. TUI0XO BbIpa)KeHHasi CIIOCOOHOCTD K
00pa30BaHUI0 KOPHEBBIX BOJIOCKOB
3. oTCyTCTBUE B cpefie (GUTOrOPMOHOB




TTIOYBEHHBIM YC/I0BUSM
rpouspacTaHus’?

(BBIOEpUTE HECKOJIBKO
IMPpaBUJIbHBIX OTBETOB
13 33/IaHHOTO CIHCKA)

4. cnaboe pa3BuUTHe YCTBUYHOTO arrapara
5. mopakeHHe MOYBEHHBIMU MaTOreHaMU
BBICOKAW OCMOTHYECKUI TTOTeHLUal
TIOYBEHHOI'0 pacTBOpa

ITK-3.1
OIIK-5.3

B kauecTBe 1ipuurH
TIOSIB/IEHUSI
reHeTUUeCKon
reTeporeHHOCTH MOKHO
Ha3BaTh (BbIOEpHUTE
HEeCKOJIbKO TPaBUJIbHBIX
OTBETOB U3 3a/]JaHHOTO
CIMCKA)

1. reHeTHYecKasi reTepOreHHOCTh
MCXO/IHOTO MaTepHasa

2. HapyllleHe KOPpeJIsiITUBHBIX CBs3ei 1pu
BbI/le/IeHUU [TePBUUHOI0 3KCI/IaHTa U3
pacTeHust

3. AeliCTBYe KOMITIOHEHTOB Cpe/ibl
(MUHepasibHBIX coJielt).

4. nnurtenbHOe CyOKy/TbTUBMPOBAHKE, TIPU
KOTOPOM HaKarlIMBatTCs TeHeTHYeCKn
M3MeHeHHbIe KaJlyTyCHbIe KJIeTKU

Bricokuii




