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AHHOTANMSA
paboueii nporpammbl yueoHo# nucuunmiauibl b1.B.01 «KiieTrounasi nH:keHepusi» 1JIs1 MOATO-
TOBKH MaructpoB no HanpasJjieHuio 19.04.01 — buorexHo/i0orusi, HanpaBJeHHOCTh buonH:Ke-
Hepus U KJIETOYHbIE TeXHOJIOTHH

Ieabp ocBOeHHSI TMCHHUIUIMHBI: B COOTBETCTBHU C KOMIICTCHIIUSMH, SIBJISCTCS OCBOCHHUE
MarucTpamM TEOPETHYECKHX U MPAKTUYCCKUX 3HAHUU W MPUOOpPETEHHWE YMEHUH W HAaBBIKOB IO
MIPUMEHEHUIO COBPEMEHHBIX METO/IOB KJIIETOYHOW WHKEHEPHH B PACTCHUEBOJICTBE U arpOIPOMBIIII-
JIEHHOM KoMILIeKce. JIuCIuIuInHa HalpaBjieHa Ha O3HAKOMJICHHE MaruCTpoB C COBPEMEHHBIMHU Me-
TOAAMHU KJIETOYHOW OMOTEXHOJOTHH IS MPOU3BOJICTBA MPOAYKIIMU PACTCHHEBOJCTBA, 00Ja1aro-
HICH MOBBIIIEHHOW MPOIYKTUBHOCTBIO, YCTOWYMBOCTBIO K CTPECCOBBIM (paKTOpam Cpeibl, MOIyde-
HUIO O€3BHPYCHOTO IMOCAJOYHOTO MaTepuajia, a TakKe MPUMEHEHUE METOJIOB Il YCKOPEHHUs Ce-
JEeKIMOHHOTO mporecca. CTyaeHT NOJDKEH 3HAaTh TEXHWYECKHE 3Tambl paboThl M TpeOOoBaHMUS,
MIPEABSBIISIEMBIC K TOTOBOM MPOAYKITHH.

MecTo TUCHUILUIMHBI B Y4e0OHOM ILIaHe: JUCIHIUIMHA BKIIOYEHA B 0a30BYIO YacTh yueo-
HOTO ITaHa 1o HarnpasjaeHuto nmoaroroBku 19.04.01 —brorexHonorus

TpeGoBanus K pe3yjbTaTaM OCBOEHHS JUCUUILUIUHBI: B PE3yIbTAaTE OCBOCHUS
JUCHUILIAHBI hopMupyrotcs cnenyromue komnetenuuu: YK-1.3; YK-2.1; [TKoc-1.1; [TKoc-1.2; [TKoc-1.3;
ITKoc-2.1; ITKoc-2.2

Kpartkoe coaep:kanue aucuumuinHbl: J(ucuuminaa «KnerouHas wH)XCHEpHs» NpHU3BaHA
00y4nTh OYIYyIIETro CHEeIUaICTa HAYYHBIM U MPAKTHYSCKUM METOJAaM M TEXHOJIOTHSM B 00JacTH
KJICTOYHOW WHXXCHEPHHM PacTeHHi. B nucnuIiimHe mpencTaBieHbl OCHOBHBIC MOHSATHS, METOABI U
00BEKTHI KJIETOUHON WHKEHEPUU PACTEHUH; MPAKTUIECKOE UCIOJIb30BAHUE KICTOUYHON WHKEHEPUHU
B CENIEKLIMU PACTCHHI, HalpaBJICHHbIE HA YCKOPEHUE CETIEKIMOHHOIO mpoiecca (KIeTOYHasl CelleK-
IUsi, coMaTuyeckas THOpUAN3alds, KyJIbTypa H30JHMPOBAHHBIX 3apObIIICH, OIIOAOTBOPEHHE IN
Vitro, mosyyeHrne COMaKJIOHAJIbHOW HM3MEHYMBOCTH W 1Ip) WM TOBBIIIeHHE 3(dekTuBHOCTH 0TOOpa
UCKOMBIX (POpPM pacTeHUM, MOTYICHHSI OE3BUPYCHOTO IMOCAJ0YHOTO MATepUAIa; TIOTy4YEeHUE HOBBIX
[ITAMMOB-CYMIEPIPOAYIIEHTOB BTOPHUUYHBIX METAOOJUTOB; MpPUBEIECHA TEXHOJOTHS BBIPALTUBAHUS
KYJIBTYpBI KJIETOK Ha TBEPABIX M JKUJIKUX MUTATEIBHBIX Cpelax, B OMopeakTopax u (epMeHTepax.
[TpuBOIUTCS TEXHHKA KYIbTHBUPOBAHUS PA3UYHBIX MEPBUYHBIX SKCIUIAHTOB Ha MCKYCCTBEHHBIX
MUATATEIBHBIX CPElaxX B Pa3HBIX YCIOBHUSX KYJIbTUBUPOBaHUS. [[03HAKOMUTH ¢ COBPEMEHHBIM 000-
pPYJIOBaHHEM U MPHUHIMUIAMHU PAaOOTHI MPU UCHOIH30BAHUU DPA3IUYHBIX METOJ0B OMOTEXHOIOTHH.
Kypc «Knerounas wHXEHEpUs» MUMEET TECOPETUUYECKYI0 M MPAKTUKO-OPHUEHTHUPOBAHHYIO HaIpaB-
JIEHHOCTh. MaTtepuan WUTFOCTPUPOBAH MPUMEPAMU MPAKTUYECKOTO HCIIOIb30BAHUSI METOJ0B OMO-
TEXHOJIOTHH B PACTCHHEBOJICTBE.

O0masi Tpy10eMKOCTh TUCHMILVIMHBI/B T.4. NPAKTHYECKAs MOATOTOBKAa. COCTABJISACT

3 3au. en. (108 yacos/4 yac. npakKTUYECKOM MOATOTOBKH).

IIpoMeKyTOYHBIN KOHTPOJIb: K3aMeH

1. leab ocBOEHUS TMCHUNIMHBI

[enbro ocBoenust aucuuiuinHbl «KnerouHas WHXKEHEpHs», B COOTBETCTBUHU C
KOMITETCHIIUSIMH, SBJISIETCSI (popMUpOBaHUE Yy OYIyIIMX BBIMTYCKHHUKOB TEOpeTHYE-
CKMX 3HAHUM M NPAKTUYECKUX HABBIKOB IO MPUMEHEHUIO COBPEMEHHBIX METOJ0B
KJIETOYHOM HH)XEHEPUH B PACTECHUEBOJCTBE M arpONpPOMBIIUICHHOM KOMIUIEKCE.
JlucuurinHa HanpaBieHa HA O3HAKOMIJIEHUE MarucTpoB ¢ COBPEMEHHBIMU METOJAMHU
KJIETOYHOW OMOTEXHOJIOTHH JJIsI POU3BOJICTBA MPOAYKIIMA PACTEHUEBOJICTBA, 00JIa-
JAIOIIEH TTOBBIIICHHON MTPOTYKTUBHOCTHIO, YCTOMYMBOCTHIO K CTPECCOBBIM (haKTOpam
Cpebl, TOJTYYEHUI0 OE3BUPYCHOTO MOCAJ0YHOTO MaTepHayia, a TakkKe MPUMEHECHHE
METOJIOB ISl YCKOPEHUA CENEKIIMOHHOro mpouecca. CTyAEHT JIOJIKEH 3HATh TEXHU-
YEeCKHE ATambl pabOThl U TPEOOBAHMS, IPEABSIBISIEMbIC K TOTOBON MTPOTYKIIUH.



2. MecTO IMCUMILUIMHBI B Y4eOHOM Ipolecce

Huctuminna «KietouHas UHXKeHepus» OTHOcUTCA K 0a3oBoi yactu bioka 1
«ducuurnmunel (Mogyn)» ydeOHoro riaHa. Jucuumnuna «KnetouHas HHKEHEpHs»
peanusyetcsi B coorBeTcTBUU ¢ TpedoBanusamu OI'OC, OIIOIT BO u YuebHoro mia-
Ha 1o Harpasienuto 19.04.01 — buorexHonorus.

[IpeamecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
mucuuiuinHa «Kietounas nHkeHepus» SBIS0TCs «MeTogoJ0rnyeckne OCHOBBI UC-
clieoBaHU B OnoTexHOJMOTUNY», «HPOpMAIIMOHHBIE TEXHOJOTMH B OMOTEXHOJIO-
run», «MeTtoguka NpPOPECcCHOHATBHOTO OOydeHUus», «BHOHAHOTEXHOIOTUNY,
«YTpaBieHrue Ka4eCTBOM OMOTEXHOJIOTHUECKON MPOTYKIIMI.

Huciumnaa «KneTtouyHas WHXEHEpUs» SIBISETCS OCHOBOMOJATAKOUIUM IS
u3ydeHus aucuuiinH «['eHHas wumkenepus», «buoundopmarukay, «BTopuuHBIA
MeTaboIM3M BBICHIMX pacTeHuid», «/IHHOBalNMOHHBIE arpoOHOTEXHONOTHN», «buo-
umxkenepust B AITK».

Oco0eHHOCThIO AUCHUILINHBI SBJSETCS TO, YTO JUCLHUILIMHA peallu3yeTcsl Ha
pycckoM s3bike ¢ mpuMmeHennem 20 u JJOT.

B 00yuenuu ¢ npumenennem S0 u JJOT ucnonb3yroTcs ciaeayrone opraHu-
3allMOHHbIE (POPMBI YUEOHOU NEATEIBHOCTH:

. JEKIUS;
. KOHCYJIbTAIIHS;

. npakTuyeckas padbora;

. CaMOCTOsITeNIbHAs BHEAyIUTOpHAas paboTa

COHpOBO)KI[eHI/Ie NpCAMCTHBIX IUCTAHOMOHHBIX KYPCOB MOXKET OCYHICCTB-
JTBCA B CIICAYIOMIUX PCKHUMAX:

. TecTupoBanue on-lineg;

. KOHCYJIbTaruu on-line;

. MPEIOCTaBIEHNE METOIUYECKUX MAaTEPHAJIOB;

. conpoBoxienue off-line (mpoBepka TECTOB, KOHTPOJIBHBIX paboOT, pas-

JUYHBIE BUJbI TEKYIIETO KOHTPOJISI U TPOMEKYTOUYHOM aTTECTALINN ).

Pabouast mporpamma nucturiuabl «KietouHast MHXEHEpUs» I MHBAJIUIOB U
JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI pa3padaThIBACTCs UHIMBUIYaIhb-
HO C YY4E€TOM OCOOEHHOCTEH MCUXO(PU3NUECKOTO Pa3BUTHS, WHIUBUAYAJIbHBIX BO3-
MOYHOCTEH U COCTOSTHUS 3[0POBbsI TAKUX 00YUYaIOIINXCS.

3. IlepeueHb MIAHMPYEMBbIX Pe3yJIbTATOB 00yUEeHHUS 10 JUCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pe3y/ibTaTAMHU OCBOEHUsI 00pa30BaTeIbLHOM
NMPorpaMMslI

OGpazoBaTtenbHbIE pe3yJIbTaThl OCBOCHUS TUCIHUIUIMHBI O0YyYaIOIUMCS, TIPE/I-
CTaBJICHEI B Ta0umIe 1.

4. CTpyKTypa M cofepKaHue U CHUILTHHbI
4.1 PacnpenesieHue TPyI0EMKOCTH IMCHMILVIMHBI 10 BHAaM padoT
10 ceMecTpam

OO6mast TpyI0EMKOCTh AMCIUILIMHBI cocTaBisieT 3 3ad.ed. (108 wacom), ux
pacmpejesieHre 1Mo BuaaM padoT 1Mo ceMecTpaM IPEICTaBIICHO B Ta0HIIe 2.



TpeGoBanusi K pe3yJibTaTaAM OCBOCHHS Y4eOHOH JUCIUIIIIMHBI

Taomuna 1

Ne Kox Coaeprxanue ) 5 B pesynbpraTe n3ydyenus yueOHOM TUCIMILTUHBI 00yYaIOIIUECs TOJKHBI:
KoMIeTeHIMu (wiu eé€ ya- | HaukaTopel KOMIETEHINH
11/11 | KOMIIETEHIIUU ) 3HaTb yYMETh BJIAJICTh
1 |VK-1 Crioco6en ocymectBiath | YK-1.3 OcymectBisier mo- | OcHOBHYI0 HH(pOpMa- | AHanmm3upoBaTh  coBpe- | MHpOpMmammelr o moctu-
KPUTUYECKHH aHAJIN3 IPO- | UCK BAPUAHTOB PEIICHUS LU0 O TOCTUXKEHUHI MEHHOH COCTOSIHME KJle- | KEHUAX KIETOYHOH HMHXKe-
OJIEMHBIX CUTYyalli Ha BBISBJICHHOH MIPOOIEMHON | KJIETOYHOM OMOTEXHO- |TOUYHOM HHXKEHepuu pac-|Hepuu B Poccuum u 3a py-
OCHOBE CHCTEMHOI'0O MO/I- | CUTyalluu Ha OCHOBE J0- JIOTUU PAaCTeHUM JUIsl  |TEHUH JUIsl pELIeHUs BbI-|0E€KOM JUIsl PEIICHUS BbI-
X071a, BIpa0aThIBaTh CTYIHBIX UICTOUHUKOB UH- | pELICHMs BBIABICHHOMN |SABICHHOW  NpOOJEMHOM |ABJICHHOW  MpoOIeMHON
CTPATETrHI0 JEHCTBUM ¢opmanuu. Onpenenser B |IpoOJEeMHON cuTya-  |CUTyallud M INPUHATHUS |CUTyalluh W TPUHATHA
paMKax BBIOpPAaHHOTI'O pellie- |IMU U NPUHATHA 3¢- |3 deKkTuBHbIX  perieHuil | 3pPeKTUBHBIX  pelieHui
HUS1 BOIIPOCHI (3a]a4n), (eKTUBHBIX pelIeHul | npobieMbl poOJIeMbI
HoJJIeKallue AajdbHemen | mpoOsieMbl
pa3paboTke, 1 000CHOBHI-
BaeT ero BeIOOp. [Ipennara-
€T c0co0Bl UX PELICHUs
2 |VK-2 CniocoOeH ynpaBiiTh VYK-2.1 ®opmynupyer B OcHoBHble nenu u 3a- | opmynuposars nenu u|CoBpeMeHHOM uUHPOpPMa-
IIPOEKTOM Ha BCEX ATalax | paMKax 0003HaueHHOU Jlauy KJIETOYHOM MH- |3aJa4d KJIETOYHOM  MH-|LHEeH O METoJax KIJIETOY-
€ro KU3HEHHOTO IHKJIa poOJIeMbI LIEH, 3314, KEHEPHUU PaCTCHUIN KEHEepPUN PACTeHUH JJIsl|HOW WHXKCHEPUM /ISl BbI-
aKTyaJbHOCTb, 3HAYUMOCTb NPaBUIBHOTO MPOBE/ICHUS | [IOJTHEHEUS TOCTaBJICHHbBIX
(Hay4HYI0, TPAKTUYECKYIO, Hay4HO- Lened M 3aad B HAyYHOM
METOJMYECKYIO U HHYIO B UCCIIEIOBATENbCKUX  Pa- | [IPOEKTE
3aBUCUMOCTH OT THUIIA IIPO- oot
€KTa), 0’KUJaeMbIE PE3YJIb-
TaThl U BO3MOXKHBIE C(hepbl
UX IPUMEHEHUs
3. |ITKoc-1 CnocoOen ucnions3oBats | [1Koc-1.1 Bnaneer akry- AxtyanpHyto nHpOp- | OcymecTBiaTs cOop u AxTyanbpHOI nHpOpManu-

1 poBEIE CPEACTBA U
TEXHOJIOTHH, COBPEMEH-
HBIC TOCTHKCHHS HAHO- U
OMOTEXHOJIOTUH, MOJIEKY-
JISIpPHOM OMOJIOTUU B Cellb-
CKOM XO35HCTBE, 3KOJIOTHH
1 MEeIULIMHE

aybHON MH(pOpPMAaIUei o
BO3MOXKHOCTSIX ITPHMEHE-
HUS pa3paboToK B 0O1acTu
HaHO- 1 OMOTEXHOJIOTHHA,
MOJIEKYJISIpHON OHOJIOTHH B
Pa3IUYHBIX OTPACIAX KO-
HOMHUKH; UCTIONIB3YyeT LU}-

MalMI0 O METOJIAX U
TEXHOJIOTHUAX KJICTOY-
HOU MH)KEHEPH, CO-

BPEMEHHBIE JOCTIKE-
HUS KJIETOYHOU UHXKE-
Hepuu B 00acTu pac-
TEHHUEBOJICTBA, IIPO-

0000111eHIE aKTyaTbHYIO
MH(POPMALIUIO TTI0 COBpPE-
MEHHBIM JIOCTIKCHUSIM
KJIETOYHOM MHXKEHEPUH B
00J1acTH pacTeHUEBO/I-
CTBa; UCIIOJIH30BATh IPO-
rpaMMBbl OHJIalH- 0011Ie-

€l U JaHHBIMH 10 COBpE-
MEHHBIM JOCTWKCHHUSIM
KJICTOYHOW MHXCHEPUU B
00J1acTH arpOHOMHUH, pac-
TEHHUEBOJCTBA, HAaBLIKAMH
HCTOJBb30BaHMS IPOTpaMM
onaiin- oomenus Gmail,
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POBBIE CPEICTBA U TEXHO-
JIOTUHN

rpaMMbl OHJIalH- 00-
menus Gmail,
Yandex.mail, Zoom,
Skype u np.; 6a3b1
naHHbIX; Python ¢
OoubimorekaMu
Requests, SQL
Alchemy, odpurmans-
HbIE CAalThl MUHU-
CTEpPCTB U BEJIOMCTB

Husg Gmail, Yandex.mail,
Zoom, Skype u ap.; ocy-
IIECTBIATH TIOKWCK B 0a3zax
TAHHBIX; U3BJICKATh WH-
dbopmaruio u3 6a3 naH-
HBIX; IPUMEHSTH TIPO-
TpaMMHBIC TTPOIYKTHI —
Python, AGROS, Excel,
Word, Outlook, Power
Point, Zoom u ap.

Yandex.mail, Zoom,
Skype u np. ; 6azamu nan-
HBIX; HABBIKAMU pacuéra
BIIUSTHUSI PA3IIUYHBIX (haK-
TOPOB a0MOTHYECKOH U
OMOTHYECKOH TIPUPOIBI HA
OMOTEXHOJIOTUICCKUE
MIPOIIECCHI, UCTIONB3YS
nporpaMmy Statistica

[TKoc-1.2 CamocTosTenbHO
BBINOJIHSIET UCCIIEIOBaHUS B
00JIaCTH CeNBCKOT0 X035H-
CTBa, 9KOJIOTHU U MEJU-
LIMHE C IPUMEHEHUEM CO-
BPEMEHHBIX METO/IOB U
000py10BaHMs HAHO- U
OMOTEXHOJIOTUH, MOJIEKY-
JsIpHOM O6uosoruu, 1udpo-
BBIX CPE/ICTB M TEXHOJOTHH

MeToap! KJIIETOYHOMN
WHXEHEPUHU TSl opra-
HU3AIUHU U IPOBEJIe-
HUS HayYHBIX UCCIIe-
IIOBAHUH CaMOCTOSI-
TEIBLHO

CaMOCTOATEIbHO OPraHu-
30BbIBATh U MNPOBOJAUTH
Hay4YHbIE UCCIIEIOBAHUS C
UCTIOJIb30BaHHEM METOJIOB
KJIETOYHOM MHKEHEPUH

MeTomaMu KJI€TOYHOH
WHXXEHEPUH JIJIsl OpraHu-
3aIlMi U MPOBEJICHHUH Ca-
MOCTOSITEJIbHBIX HAYIHBIX
HCCIIEJOBAHNH

[TKoc-1.3 Pa3pabaTeiBaet u
YCOBEPILIEHCTBYET COBPE-
MEHHBIC METOAbI HAHO- H
OMOTEXHOJIOTH, MOJICKY-
JIIPHOU OMOJIOTHH TPH
HayYHBIX UCCJIEIOBAHUAX B
Pa3IMYHBIX 00IACTAX CEITb-
CKOI'0 X035MCTBa, 3KOJIOTUHU
W MEIUITAHBI

CoBpeMeHHbIE METO/IbI
KJICTOYHOW HMHI)KEHE-
pUH pacTeHHA s
pelIeHHs aKTyaTbHbBIX
npobnem AITK

CamocrosiTensHO — paszpa-
0aThIBaTh M IPUMEHSTH HA
NpPakTUKE COBpPEMEHHbBIE
METOABI KJIETOYHOH WH-
JKEHEpUU pacTeHud Jyis
pelieHus aKTYyaJIbHBIX
npoosiem AITK

Hassikamu npoBeieHus
Hay4YHO-
HCCIIeIOBATEIILCKOM pabo-
THI C LENBI0 YCOBEPILICH-
CTBOBAHMSA METOJIOB KJIE-
TOYHOUN MHXEHEPUHU pac-
TeHUN

ITKoc-2

Croco0eH BBIIOIHATE
OMOTEXHOJIOTHYECKUE U
MHUKPOOHOJIOTHYECKUE HC-
cleI0BaHus, B T.4. B 00Ja-

[TKoc -2.1 OcymecTBisiet
pa3paboTKy MpeIoKEHHMA
10 COBEPILIEHCTBOBAHUIO
OMOTEXHOJIOTUN TIOTYUCHUS

OCHOBHBIE METOIBI
KJIIETOYHON MHKEHE-
pUH pACTSHHIA JUIS T10-
JydeHus 0€3BUPYCHO-

OcyiecTBisieT pa3paboT-
Ky MIpeMJIOKEHUH 1O co-
BEPILIEHCTBOBAHUIO METO-
JIOB KJICTOYHOM WH)KEHE-

CoBpeMeHHBIMH METO/1a-
MU JJIs1 yCOBEPILIEHCTBA-

BaHUS TEXHOJIOTUH MOTY-
YyeHHs 0€3BUPYCHOTO T0-
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CTH pa3pabOTKHU HOBBIX
OMOTEXHOJIOTHYECKUX
MPOJYKTOB U Ouomatepu-
aJIOB, TIMIIEBBIX, KOPMO-
BBIX U JICKAPCTBEHHBIX
CPEICTB, MMPUPOTOOXPAH-
HBIX (9KOJIOTHUECKHUX )
TEXHOJIOTHI COXpaHCHHS
MIPUPOJTHON cpefbl U 3110~
POBBSI UeJIOBEKa

BAB, GuonpoykToB u
OmomarepuaaoB, KOpMO-
BbBIX, ITUIICBBIX U JICKApP-
CTBEHHBIX CPEJICTB C UC-
MOJIb30BaHUEM MHUKPOOHO-
JIOTHYECKOTO CHHTE3a U
onoTpanchopManuu MUK-
POOPraHN3MOB, KJIETOUHBIX
KYJIbTYpP MUKPOOPTaHU3-
MOB, )KUBOTHBIX U paCTeHI/Iﬁ

0 MI0CaI04YHOrO MaTe-
puasna, HOBbIX (hopM
pacTeHul, ycToiuu-
BBIX K CTPECCOBBIM
(dakropam u 1p

pHUU paCTEHUH C LIEbIO
MOJTy4eHHUS] O€3BUPYCHOTO
M0Ca0YHOT0 MaTepuaa,
HOBBIX ()OPM paCTCHHIA,
YCTOMYUBBIX K CTPECCO-
BBIM (paKTOpam | JIp

CaJIouYHOr0 MaTepuaa,
HOBBIX ()OPM pacTEeHHIA,
YCTOMUYUBBIX K CTPECCO-
BBIM (paKTOpam | JIp

[1IKoc- 2.2 Bnaneet meto-
JamMu pa3pabOTKU U TEXHO-
JIOTHYECKOTO COMIPOBOXK/IE-
HUSI OMOTEXHOJIOTHYECKUX
MIPOIIECCOB MOTyYCHHUS
OMOJIOTUYECKU aKTHBHBIX
BEIIECTB, OMOMpPENnapaTos,
OUONpPOIYKTOB U OHoMare-
pHaoB; MPOU3BOJICTBA U
KOHTpOJIs1 0M06e301acHo-
CTH KOPMOBBIX, ITUIIEBBIX U
JICKapCTBEHHBIX CPEJICTB,
Ouomarepuaios (B T.4.
KOMIIO3UTOB U M3/IEIHI
OMOMETUIIMHCKOTO U TEX-
HHYECKOTO Ha3HAYCHUS])

OCHOBHbIE METOJIbI
KJIETOYHON MHKEHe-
pUM pacTeHH Ui 110-
JTy4eHus: 0e3BUPYCHO-
ro NocagoyHOro Mare-
puaina, HoBbIX (hopM
pacTeHul, ycTolun-
BBIX K CTPECCOBBIM
(akTopam u z1p

OcymecTBisieT pa3padoT-
Ky IPEeIJIOKEHUH 110 CO-
BEPIICHCTBOBAHUIO METO-
JIOB KJIETOYHON MHKEHe-
pUU pacTEHUH C LIEIIbIO
HOJTy4eHUs: 0€3BUPYCHOTO
M0CaI0YHOr0 MaTepuaa,
HOBBIX ()OPM pacTeHHI,
YCTOHYMBBIX K CTPECCO-
BbIM (haKTOpam u ap

CoBpeMeHHbIMU METO1a-
MU ISl YCOBEPILIEHCTBA-
BaHMsI TEXHOJIOTHI MOy~
YyeHus1 0€3BUPYCHOTO T10-
CaJI0YHOTO MaTepuaa,
HOBBIX (pOpPM pacTeHHi,
YCTOWYHMBBIX K CTPECCO-
BbIM (hakTOpam U ap




OYHAS ®OPMA OBYYEHUA

Tabmuma 2a
. 1
PacnpenesieHue TPYA0EMKOCTH JUCHUILUIMHBI 110 BHIaM padoT Mo ceMecTpam

TpynoeMkocTh
Bup y4yeOHoii padoThI qgac. B T-1. 1o
ceMecTpam

Bcero/* Ne 1
OO01ast TPy10€eMKOCTb AUCITUTUTHHBI 110 108 108
y4eOHOMY IIJIaHy
1. KonTrakTHasi padora: 60,4/4 60,4/4
AyauTopHas padora
8 MoMm uucue:
Jlexyuu (J1) 14 14
nabopamopnvie pabomwt (JIP) 14 14
Ipaxmuueckue 3ansmus (113) 30/4 30/4
KOHCYIbMayuu nepeo dK3aMeHoM 2 2
KOHMAaxmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
CamocrositesibHas padora (CPC) 23,1 23,1
CAMON0020MOBKA K MeKyuwemy KOHMpPOarO 3HAHULL (CamMocmo-
AmenvHoe uzyuerue pasoeinos, nNpopabomKka u no8mopeHue 231 23,1
JIEKYUOHHO20 MAMepuand u Mmamepuaia y4eoHulx nocoouti, ’
1n0020MOBKA K NPAKMUYECKUM 3AHAMUSAM)
Todzomoska Kk SK3aMeHy (KOHMpPonb)* 24,5 24.5
By mpomMexxyTOYHOT0 KOHTPOJIS: DK3aMeH

* B TOM YHCIIE MMPAKTUYCCKAA MOATOTOBKA

4.2 ConepxxaHue TUCHHIINHBI

OYHAS ®OPMA OBYYEHMUA

Tabnuma 3a
TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI
Bueayaur
HanmeHoBaHue pa3iesioB U TeM AYAHTOPHAA PadoTa opHail
Bceero padora
AMCIHUILIMH
JIP IIKP Cp
Bcero/* BCero/*
Pa3nen 1 «CoBpeMeHHOE COCTOSIHME B 10 - 4 4
Pa3BUTHE KJIETOYHONH HHKEHEPHUU»
Tewma 1-1. llenn u 3a1a4n KJICTOYHOM 6 - 2 2
uHxeHeprur. OCHOBHBIE METOIBI M OO BEKTHI
UCCIICIOBAaHHUH B KJIETOUHOM MH)KEHEPUHU
Tema 1-2. OCHOBHBIE HAIIPABICHHS 4 - 2 2
UCCIICIOBAaHUH KJICTOYHOM MHKEHEPUU
Pasnen 2 «KyabTypa KiI€TOK U TKaHe# 22 6 6 6
pacTeHuin»




Bueayaut

HaumeHoBaHuUe pa3aesioB U TeM AYAMTOPHAs padora opHas
Bcero padora
AU CHMIITITMH
JI JIP IIKP Cp
Bcero/* Beero/*

Tema 2-1. [TonyueHue KyabTyphl KIETOK Ha 8 2 2 2 2
arapr30BaHHBIX MMUTATEIBHBIX CPEIAAX
Tewma 2-2. [Tony4eHne KyJIbTYpbl KIETOK Ha 6 - 2 2 2
KHUJIKUX MATATEIbHBIX Cpeaax
Tema 2-3. [losydyeHue mITaMMOB-IIPOTYIIEHTOB 8 2 2 2 2
BEIIECTB BTOPHYHOT'O CHHTE3a
Pa3nen 3 «KiionupoBanue pacreHuii» 24 4 4 10 6
Tema 3-1. DTamnbl 1 METObI KIOHUPOBAHUS 6 2 - 2 2
pacTeHuit
Tema 3-2. IlonyueHue GE3BUPYCHOIO 8 - 2 4 2
10CaJI0YHOT0 MaTepualia
Tema 3-3 OcoOEHHOCTH KJIOHHPOBAHHMS 10 2 2 4 2
pacTeHHi pa3HbIX TAKCOHOMHYECKHX TPYIIT
Pa3nen 4 «[IlpumeHeHne KJIETOTHOM 25,1 4 4 10 7,1
WH)KEHEPHH B CeJIeKIIMU PACTeHU»
Tema 4-1. OmnogoTBOpeHue in Vitro, KyapTypa 5 - 2 2 1
M30JIMPOBAHHBIX 3apOABIIIEHN
Tema 4-2. ITonyuenre DH-nunuit 6 2 - 2 2
Tema 4-3. Co3aHue KOJUICKIIMH KIETOK U 3 - - 2 1
TKaHe# pacteHuii in Vitro
Tema 4-4. [Tony4eHre HEMOIOBBIX THOPHIOB 3 - - 2 1
Tema 4-5. TexHOIIOTHSI KIIETOYHOM CEIEKIINN 8,1 2 2 2 2,1
in vitro
KOHCYTbmayuu nepeo dK3aMeHOM 2 2
KOHMAKMHuas paboma Ha npomMedsHCymouHoM 0,4 0,4
konmpoae (KPA)
Toozomoska k sK3ameny (KOHMpPOb) 24,5 24,5
Bceero 3a 1 cemectp 216 14 14 32,4 47,6
NTO1rO 216 14 14 36,4 47,6

* B TOM YHCIIE IMMPAKTUYCCKas MOATOTOBKA

Paznen 1 «CoBpeMeHHOE COCTOSIHHE U Pa3BUTHE KJIETOYHOM HHIKEHEPUM))

Tema 1-1. Ilenu u 3agaun kiIeTouHOM WHKeHepur. OCHOBHBIE METOJIBI U 00b-
€KThI UCCIICIOBAHUN B KJIETOYHOU UHKECHEPUH.

Omnpenenenre OMOTEXHOJIOTUU KaK HAYKH W OTPACI MPOU3BOJCTBA. Tpaguiiu-

OHHAsI U HOBast OMOTEXHOJIOT . HpenMeT «Knerounas WHIKCHCPHUI).

[lenu u 3amaun OMOTEXHOJIOTHH, U B YaCTHOCTH, B pacTeHHueBocTBe. Kierou-
Hasi MHXKEHEpUs, KaK OCHOBA IMOJTy4eHUs] HOBBIX (popM pacTeHuid. OOBEKTHI UCCIIEI0-

BaHWU.

Tewma 1-2. OcHOBHbBIE HaIIpaBJIEHUS UCCIIEIOBAHUN KIIETOYHOWU UHKEHEPUU




Ponb kj1€eTOUHOM MHXKEHEPUHU B YCKOPEHUH HayYHO-TEXHUYECKOTo Mporpecca B
arponpOMBIIIIEHHOM TTPOU3BOACTBE. [IpropuTeTHBIE HaNpaBiIEHUS U MUPOBOU ypo-
BEHb KJIETOUHON HMH)KeHEepuu. MupoBasi ceTb OMOTEXHOJIOTMYECKUX IIEHTPOB, HAYY-
Hble yupexaenus Poccuu B obnactu OuorexHosoruu. OCHOBHbIC HANpaBIICHUS HUC-
CJIeIOBaHUN B 00JIaCTU KJIETOYHOW MHKEHEPUU PACTCHUM.

Paszpneun 2 «KyabTypa KJIETOK U TKAHEH pacTeHUun»

Tema 2-1. IlonydyeHue KyJbTypbl KJIETOK Ha arapu3OBAHHBIX MUTATEIbHBIX
cpenax

[lonydeHne KaqulyCHOM TKaHW; TOPMOHBI, OTBEYAIOIIME 33 KAJUIyCOTCHES3.
KynbTuBHpOBaHNE KaJUIyCHOW TKaHU Ha pa3HbIX MHUTATEIbHBIX cpenax. Mopdorenes
KAJUIyCHOM TKaHHU, COMAaKJIOHAJIbHAsA U3MEHYMBOCTb. DaKTOPBI, BIUAIOLINE HA MOp-
dorenes. [IpuMenenne KaaTyCHON TKaHH iN Vitro.

Tewma 2-2. TlonyueHue KyabTyphl KJIETOK Ha KUJIKUX MUATATEIbHBIX Cpelax

[Tomy4yeHue CycrneH3MOHHOW KyJbTypbl. 'OpMOHBI, OTBeHaromue 3a (opMupo-
BAHME CYCIIEHUOHHOU KyJbTyphl. KynbTrBHpOoBanue cycnensnu. PoctoBble xapakre-
PUCTHKHU CYCIIEH3MOHHOM KynbTypbl. KynbTypa OIMHOUYHBIX KIETOK. DAaKTOPHI, BIIU-
SIOIIME POCT CYCIIEH3NMOHHOM KyJIbTYphlL. [IpakTnyeckoe npruMeHEHNE CyCIIEH3UN.

Tema 2-3. [lonyyeHune mTaMMOB-TIPOIYIICHTOB BEUIECTB BTOPUYHOTO CHHTE3a

MHuoroo6pasue BTOPUYHBIX META0OJIUTOB BHICIIUX pacTeHHi. CIIOCOOBI KyJb-
TUBUPOBAHUS KJIETOUYHBIX KYJbTYp in Vitro B JAOOPaTOPHBIX M MPOMBIIIIEHHBIX
Macitabax. @epMeHTepbl 1 OUOPEAKTOPHI.

Pa3znen 3 «KiloHUpOBaHMe pacTeHUI

Tema 3-1. DTanbl ¥ METOBI KIIOHUPOBAHUS PACTECHHI
OTanel KJIOHATBHOTO MUKPOPA3MHOKEHHS. MeToAbl KIOHAIBHOTO MUKPOPAa3MHOXKE-
HUSA. AKTUBAlMs Pa3BUTHUS CYIIECTBYIOIMUX MepucteM. MHaykuusa oOpa3zoBaHus aj-
BeHTUBHBIX moyek. Comaruueckuidi 3mOpuorene3. llomyuenue  pacTeHMil-
pEreHEePaHTOB U3 IIEBUYHON U MEPECATOYHON KAJUTyCHOU TKAHU.

Tewma 3-2. [lonyuenue 6€3BUPYCHOTO TTOCAIOYHOTO MaTepraa

[IpumeneHne METOI0B in Vitro Juist pa3MHOXKEHUS U 037J0POBJICHUS TOCAJOUHO-

ro marepuana. [IpenmyiectBa MeToga KIOHATLHOIO MUKPOPA3MHOXKEHHUS pacTEHUMN
M0 CPABHEHUIO C TPAJUIMOHHBIMM METOJAMHU BEre€TaTUBHOrO pa3MHoOxeHus. Knac-



cudukanus meroga. Tepmorepanus. Xemuorepanus. KynbTypa n30J1upoBaHHBIX Me-
pucreM

Tema 3-3. OcoOeHHOCTH KJIOHHPOBAHUS PACTEHUN pa3HBIX TAKCOHOMUYECKUX
rpynn

Oco0eHHOCTH NEpPBOro 3Tana KIOHAJIBHOTO MHUKpPOpa3MHOXKEHHs. OcoOeHHO-
CTH BTOPOTO 3Tana KIOHAJIBHOIO MUKpOpasMHOkeHHs. OCOOEHHOCTH TPEThEro JTamna
KJIOHAJIbHOTO MHUKpoOpa3MHOXeHHs. OCOOEHHOCTH YeTBEpTOro 3Tana KJIOHAJIBHOTO
MHUKPOPa3MHOKEHUsI. MeTobl ajanTtalii MUKPOKJIOHOB K ycioBusMeX Vitro. Kio-
HUPOBAaHUE LIBETOYHBIX, STOJHBIX, JIEKAPCTBEHHBIX, IPEBECHBIX JIECHBIX M XBOWHBIX
HOPOJ.

Pa3znen 4 «IIpuMeHeHHEe KJIETOYHON HHKEHEPHUHU B CeJICKIIMUA PACTEHUIN»
Tewma 4-1. OmogoTBOpeHHE 1n Vitro, KyJIbTypa U30JUPOBAHHBIX 3aPO/IbIIICH

Texnuka omogoTBopeHus IN Vitro. TexHuka KyJabTypbl H30JIMPOBAHHBIX 3aPO-
npimeil. [Ipaktnueckoe NpUMEHEHHE METO/IOB B CEJIEKIIMH.

Tema 4-2. ITonyuenne DH-nunamit

TexHonorus M30JUPOBAHMS U KYJIbTUBUPOBAHMS PEMPOIYKTUBHBIX OpPraHOB
pacTeHuil. AHJIporeHes, TMHOreHe3, napreHoreHes3. IIpenoOpaboTka penpoayKTHB-
HBIX OPraHOB pacTE€HUH. YCJIOBHUS KyJIbTUBPOJIBAHMS W30JIMPOBAHHBIX MBbUILHUKOB,
MUKPOCIIOp, CEMSAINOYEK U 3aBsizel. [lonmyyeHne yJBOMHHBIX rarionoB.

Tema 4-3. Co3nanue KOJUIEKIIMH KJIETOK M TKaHEH pacTeHUi in Vitro

Co3aaHne KPUOKOJUICKIIMHM KJICTOK IN Vitro. Drtambl KpHOKoHCepBaiuu. [1pu-
MEHEHHUE KPUOMPOTEKTOPOB. TEXHOIOTHS OLIECHKH KJIETOK MOCJE pa3MOpaKUBaHHUS.

Tewma 4-4. TlonydyeHne HEMONIOBBIX THOPUIOB

HOHY‘ICHI/IC HN30JIMPOBAHHBIX IIPOTOILIIACTOB. TexHuka BBIACIICHUA WU OYUCTKH
MpoTOIIIaCTOB. Texnuka KYJIbTUBHUPOBAHHUA HN30JIMPOBAHHBIX IIPOTOIIIACTOB. Texuu-
Ka CIHUSAHHA HW30JIUPOBAHHBIXITPOTOINIACTOB. HpaKTI/I‘ICCKOC IIPUMCHCHUC H30JINPO-
BAaHHBIX ITPOTOIIIACTOB.

Tema 4-5. TexHONMOTUA KJIETOYHOM CEJIEKIIAH 1N VItro
KynpTuBHUpOBaHNE KaUIyCHBIX M CYCHEH3UOHHBIX KYJIBTYP B CTPECCOBBIX
ycnoBusax. Cenekmus in VItr0 Ha yCTOWYMBOCTh K AOMOTHYECKUM U OMOTHYCCKUM

dakTopam OKpyXkaromeid cpenbl. TexXHOJOTHs MOJTYy4YeHUs PacTeHHIl-pereHepPaHTOB
TocJie CeJieKIuu in Vitro.
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4.3 Jlekuuu/nadopaTopHbie 3aHATHS
OYHASA ®OPMA OBYUYEHUASA

Tabnuma 4a
Copep:xanue JeKIUii/1a00paTOPHOro NPAKTUKYMA/MIPAKTHYECKUX 3aHATHIA U
KOHTPOJIbHbIE MEPONPUSITUS

®opmMupyembie Koxa-Bo
No Ha3zBanue Ne 1 Ha3BaHHUe JIEKIMii/ LERAIDIEL LN LD L) Bun q::cu(.)::l
I /;1 pazgena, Te- | Ja6opaTOPHBIX/ leaKTI/I'-lele/IX/ KOHTPOJIBHOIO | pnapery-
MBI CeMHUHAPCKUX 3aHATHI MepONpPHITHS | deckas
nmoaro-
TOBKa3
1.
Tema 1-1. | JIexmus Nel VK-1.3; Bormpocsl ycTHOTO
Lemn u 3ama- | Lemn u 3amaum  kierounHoi | [TKoc-1.1; z:)p oca 1-5 (ouer-
Yyl  KJIeToY- | uHxKeHepur. OCHOBHBIE METO- 2
HOM WHXeHe- | Ibl U 00BEKTHI HCCIIET0BaHUN B
pUnH. Oc- | KJIIETOYHON UH)KEHEPHH.
HOBHBIE Me-
ToAbl U 00b- | [IpakTHueckas pabora Nel 3ammTa npak- 2
eKTbl uccie- | [IpuroroBneHue MaTOYHbBIX YK-21, TUYECKOU pa-
JOBaHUN B | pacTBOpOB nuTatenbHbIX cpen | [IKoc-1.2; 60ThI Ne 1
KJIETOYHOH [TKoc-1.3; (Brimonuenue
WHXCHEPUH. [MKoc-2.1; IIPaKTHYECKOM
MKoc-22 paboThl Ha KOM-
IMbIOTEpax, MjiaH-
merax, cMapTdo-
Hax M C UCIIOJIb-
30BaHHUEM CIIELH-
aJIbHBIX OYKOB,
KOHTPOJUICPOB)
TecToBbIe 3a-
TaHus 1-15
(orieHka)
Tema 1-2. | IlpakTrueckass pabora Ne2 | VK-21, 3amuTa npak- 2
OcHoBHbIE [Tpurorosnenue nuratenbHbiX | [IKoc-1.2; TUYECKOMU pa-
HarpaBJIeHUs | Cpen [MKoc-1.3; 60ThI Ne 2
HCCIIeI0Ba- [TKoc-2.1; (Beimosinenue
HUH KJIETOY- [MKoc-2.2 TPAKTHIECKOH

paboTHI Ha KOM-
nbIOTEpax, MIaH-
pun merax, cMaptdo-
Hax ¥ C UCIOIb-
30BaHHEM CIICIIH-
AJILHBIX OYKOB,
KOHTPOJIJIEPOB)
Bompocsr ycT-
HOro orpoca

1-5 (oueHka)

2 [ Payien 2. ymrypa cierox urkaneii pacrenniy | 16 |

HOU HH)KEHE-

¥ Yuacrue 00yJaromuxcs B BBIIOJIHEHIH OTICIBHBIX JIIEMEHTOB paboT, CBA3aHHBIX ¢ Oymymiel mpodeccnoHaIbHOM
JesATeIbHOCTBIO U HallPaBJICHHBIX HAa (QOPMUPOBAHHUE, 3aKPEIUICHHE, Pa3BUTHE PAKTHYSCKUX HABBIKOB M KOMITCTECHIIUH
1o npo¢uIo 00pa30BaTEIBLHON MPOrPAMMBL.
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dopmupyembie Koxa-Bo
Ne Haspanue Ne u HasBanue Jekuuii/ KOMIETECHIINH Bug q:;cﬂ(:lz/
w/n pazgena, Te- | JaGopaTOPHBIX/ npaKanefKnx/ KOHTPOJIBHOIO | ppagery-
MBI CEMHUHAPCKAX 3aHATHI MEpONpPHUSTHST | ueckas
moaro-
TOBKa3
Tema 2-1. | Jlekmus Ne 2 VK-13; BOMPOCH YCTHOTO 2
Iomyuyenue ITonyuenne nenuddepennu- | [Koc-1.1; ompoca 6-10
KYJIBTYPbI POBaHHBIX KJIETOK (oncrka)
KIETOK  Ha
arapusoBaH- | JlaGoparopnas padota Nel YK-21, 3awmmra 1a60- 2
HbIX  nIUTa- | BBeaenue B KyabTypy in vitro | IMKoc-1.2; ATODHOI Da-
TEIbHBIX ceMsiH cenbckoxo3siictBeHHbIX | [TKoc-1.3; gonf No 1p
cpenax pacteHuit [Koc-2.1, (B }
BIITOJIHCHUE
[Koc-2.2 NPaKTUYECKON
paboTHI Ha KOM-
MbHOTEpAx, IjIaH-
meTax, cMaprgo-
Hax M C UCIIOJIb-
30BaHHUEM CIICIIH-
aJIbHBIX OYKOB,
KOHTPOJUIEPOB)
TecToBbI€ 3a-
JaHus 1-35
(omeHxa)
[TpakTuaeckast paborta Ne 3 YK-21, 3amura npak- 2
[Tonyuenue kamnycHoit kynb- | [IKoc-1.2; TUYECKOH pa-
TYpbI U3 Pa3INYHbIX [IEPBUY- [Koc-1.3; 60THI Ne 3
HBIX SKCINIAHTOB CENbCKOXO- I1IKoc-2.1; (Beimosnenue
3CTBEHHBIX PACTCHHUI [MKoc-2.2 MPaKTHICCKOl
paboThl Ha KOM-
IMbIOTEpax, MjiaH-
merax, cMapTdo-
Hax M C UCIIOJIb-
30BaHHUEM CIICIIH-
aJIbHBIX OYKOB,
KOHTPOJLIEPOB)
TecroBble 3a-
JTaHUs 1-35
(omieHka)
Tema 2-2. 3amura abo- 2
[onyuenue VK21, paTopHoii pa-
KYJIBTYpbI I1Koc-1.2; 60TbI Ne 2
KJIETOK Ha [MKoc-1.3; (BHHOJ’IHGHI/IG
KuAKuX TH- | J1aboparopHas pabora Ne2 [TKoc-2.1; TIPaKTHYECKOi
TaTeabHbBIX [Tonydyenune cycieH3MOHHON [MKoc-2.2 paBOThI Ha KOM-
cpenax KYJIBTYpPBI U3 KaJUTyCHOW TKaH! TBIOTEPAX, TIIaH-
CEbCKOX03AMCTBEHHBIX pac- 1ueTax, eMapT(o-
) Hax U C UCIIOJIb-
TCHHAN 30BaHHUEM CIICLIH-
aJIbHbIX OYKOB,
KOHTPOJLICPOB)
TecToBbI€ 3a-
TaHMs 1-35
(omenka)
[TpakTtuyeckas padora Ned VK-2.1; 3amuTa npak- 2
Xapaktepuctuka cycrnen3uon- | [1Koc-1.2, TUYECKOU pa-
HOMW KyJbTYpbl, nosyueHHou u3 | [1Koc-1.3; 60TbI Ne 4 Bui-
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n/n

Ha3Banue
pasaeJa, Te-
MBI

Ne u Ha3BaHMe JIEKIUIA/
Ja00pATOPHBIX/ MPAKTHYECKUX/
CeMHMHAPCKUX 3aHATHI

dopmupyembie
KOMIIETEeHIIN U

Bun
KOHTPOJILHOI0
MeponpusATHs

Koa-Bo

yacos/
M3 HUX

NPaKTH-
gecKkasi
moAro-
TOBK33

KaJULyCHOW TKaHHU CEJIbCKOXO-
35CTBEHHBIX PACTCHUU

[IKoc-2.1;
[1Koc-2.2

HOJIHEHHUE TIPaK-
THYECKOU paboThI
Ha KOMIIBIOTEPAXx,
[UIAHIIETAX,
cMapThOHAX U C
UCIIONB30BAHUEM
CIIEHAIEHBIX
OYKOB, KOHTPOJI-
JIepoB)
TecroBble 3a-

JaHus 1-35
(omeHka)

Tema 2-3.
ITonyuenue
LITaMMOB-
IIPOJYLIEHTOB
BEILECTB
BTOPUYHOTO
CUHTE3a

Tema 3-1.
OTansl 1
METOJIbI
KJIOHUPOBaHU
sl paCTeHU I

Jlexuus Ne3 ITomyuenue Be-
IIECTB BTOPUYHOTO CUHTE3a

VK-1.3;
[IKoc-11,

Bonpocs! yctHoro
ompoca 6-10
(omienka)

JlaboparopHuas pabota Ne3
[MoyueHune pacTUTEIBHBIX
skcTpakToB. Onpenencaue de-
HOJIbHBIX COCTUHCHUH.

VK21,

[IKoc-1.2;
[1TKoc-1.3;
[IKoc-2.1;
ITKoc-2.2

3amura 1abo-
paTropHoi pa-
60ThI Ne 3

(Bemonuenue
MPaKTUYECKOU
paboTHI Ha KOM-
IbIOTEpax, IUIaH-
merax, cMapTdo-
Hax ¥ C UCTIOJIb-
30BaHHEM CIICLIU-
QJIBHBIX OYKOB,
KOHTPOJLIEPOB)

TecroBble 3a-

JaHusd 1-35
(orieHka)

[TpakTuyeckas pabora Ne 5
Ornpenenenrie OMOIOTHIECKOM
AKTUBHOCTH PaCTUTEIbHBIX
AKCTpaKTaxX Ha CeMEHax U Qu-
TONATOr€Hax

VK21,

ITKoc-1.2;
I1Koc-1.3;
ITKoc-2.1;
I1IKoc-2.2

3amura npak-
THYECKOM pa-

0ot1el Ne 5

(BLInonHeHI/Ie
MPaKTUYECKOU
paboTHI HA KOM-
NbIOTEpax, IIaH-
merax, cMapTdo-
HaxX | C UCTIOJIb-
30BaHUEM CIICIH-
AJIBHBIX OYKOB,
KOHTPOJLICPOB)

TecroBble 3a-

naaug 1-35

(o1ieHKa)

3 [ Pasien 3.Koomwsposamwepacremwii | 18

VK-1.3; Bor 2
) POCHI YCTHOTO
Jexuus Ned ITKoc-1.1; ompoca 11-15
Dransl ¥ METOIBI KIIOHUPOBa- (onerxa)
HUs pacTEHUN
[TpakTrueckas padora Ne 6 VYK-21; 3amura npak- 2
Beeznenue B kynbTypy in Vvitro | I1Koc-1.2; THUYECKOM pa-
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n/n

Ha3Banue
pasaeJa, Te-
MBI

Ne u Ha3BaHMe JIEKIUIA/
Ja00pATOPHBIX/ MPAKTHYECKUX/
CeMUHAPCKHUX 3aHATHI

dopmupyembie
KOMIIETEeHII T

Bun
KOHTPOJILHOI0
MeponpusATHs

Koa-Bo

yacos/
M3 HUX

NPaKTH-
gecKkasi
moaro-
T0BKa3

HN30JIMPOBaHHBIX YEPECHKOB,
CEMSH

[1Koc-1.3;
I1Koc-2.1;
[1Koc-2.2

0ot1el Ne 6

(Boimonuenue
IIPAKTUYECKON
paboTHI Ha KOM-
nbIOTepax, MiIaH-
merax, cMapTdo-
Hax ¥ C UCTIOJIb-
30BaHUEM CIICIH-
QJIBHBIX 0YKOB,
KOHTPOJUIEPOB
TecToBbI€ 3a-

naaug 36-60

(oreHka)

Tema 3-2.
ITonyuenue
0e3BUpYCHO-
ro 1ocao4-
HOT'O MaTe-
puaia

JlaGopaTtopnast pabota Ne4
Beenenue B KyabTypy in Vitro
M30JIMPOBAHHBIE MEPHCTEMBI
pa3HbBIX pacTeHHi (KapTodeb,
TOINOJIb, OaTaT U Ap)

VK21,

[IKoc-1.2;
ITKoc-1.3;
[IKoc-2.1;
ITKoc-2.2

3amuTa 1a60-
paTopHoii pa-
60T1bI Ne 4
(BeimonHeHue
MPaKTUYECKOU
paboThI Ha KOM-
MBIOTEPAXx, TUIaH-
merax, cMapTdo-
Hax U C MCIIOJTb-
30BaHMEM CIIEIIHU-
QITBHBIX OYKOB,
KOHTPOJUIEPOB)
TecroBble 3a-

nanus 36-60

(omieHka)

[TpakTnueckas padota Ne7
[IpoBenenue TepmoTepanuu
KIIyOHel kapToderns u BBene-
HHE B KyJbTYpY in Vitro mepu-
cTeM

VK-2.1;

I1Koc-1.2;
ITKoc-1.3;
I1IKoc-2.1;
ITKoc-2.2

3amura npak-
TUYECKOH pa-
60ThI Ne 7

(BeimonHeHue
MPaKTUYECKOU
paboTHI Ha KOM-
MbIOTEPaXx, MIaH-
merax, cMapTdo-
HAax U C UCIOJIb-
30BaHHEM CIICIIU-
AITbHBIX OYKOB,
KOHTPOJLIEPOB)
TecToBbI€ 3a-

nanus 36-60

(orieHKa)

Tema 3-3
OcoOeHHO-
CTH  KJIOHH-
poBaHUs pac-
TEeHUH  pas-
HBIX  TaKco-
HOMHYECKUX

Jlexmus Ne 5

TexHuKa KyJIbTUBUPOBAHUS HA
Pa3HBIX JTanax KJIOHAJIBHOTO
MUKPOPa3MHOKEHHUS PACTEHHI
Pa3HBIX TAKCOHOMHYECKUX

rpymn

VK-1.3;
I1Koc-1.1;

Bormpocsl ycTHOTO
ompoca 11-15
(omenka)

14




dopmupyembie Koxa-Bo
Ne Haspanue Ne u HasBanue Jekuuii/ KOMHOETCHIINH Bug uacos/
- M3 HUX
w/n pazgena, Te- | JJaOOpaTOPHBIX/ MPAKTHYECKHX/ KOHTPOJIBHOIO | ppagery-
MbI CeMHHAPCKUX 3aHSI THI MEpPONPUSATHS | ueckas
moAro-
TOBK33
TpyII 3ammura 1ado- 2
YK-21, paTopHO# pa-
[TKoc-1.2; 60ThI Ne 5
JlaGopaTtopnast pabota Ne 5 [Koc-13; (BbimonHerHe
Wuaykuust oOpazoBaHus aj- MKoc-2.1: MpaKTHYECKOi
=
a0O0THI Ha KOM-
BEHTHBHEIX I104eK. Homyuenne | 1goe-22 p
pacTEeHUN-PETEHPAHTOB U3 TLIOTCPAX, TIIaH-
o merax, cMapTdo-
KaJUTyCHOM TKaHU. YKOpeHe-
Hax U C UCIIOJIb-
HUE MUKporoberos. Ajanra- 30BaHMEM ClIELU-
U MUKPOKJIOHOB K YCIIOBUSAM AJIbHBIX OYKOB,
ex vitro. KOHTPOIIJIEPOB
TecroBble 3a-
naaug 36-60
(omieHka)
VK-2.1; 3amnuTa nmpak- 4
[Koc-1.2; TUYECKOM pa-
ITKoc-1.3; 00T1eI Ne 8
[MKoc-2.1; (BeimonaeHne
[MKoc-2.2 MPaKTUYECKOU

[TpakTuyeckas padora Ne 8
Ananranus MUKPOKIIOHOB Ha
A2POINOHHBIX YCTAaHOBKAX

paboTHI Ha KOM-
OBIOTEpax, MIaH-
meTax, cMaprgo-
Hax U C UCTIOJb-
30BaHHEM CIICIIU-
aJIbHBIX OYKOB,
KOHTPOJUIEPOB)
TecToBbI€ 3a-

naaug 36-60

(orieHKa)

4 | Pawten 4. cIlpumencune krerounoii miienepun B cenexun pacrennivy | 18 |

Tema 4-1.
O1mIog0TBO-
peHue in
Vitro, KyJnb-
Typa U30JIH-
POBaHHBIX
3apoIblen

VK-2.1; 3ammra j1abo- 2
IKoc-1.2; paTopHOU
[MKoc-1.3; paboter Ne 6
[TKoc-2.1; (BeimonHeHue
K KO
Jla6oparopras pa6ora Ne 6 [Koc-2.2 gg goz:ﬁ; K(ZIW
Kynbrypa nzonupoBaHHBIX 3a- NBIOTEpaX, IIaH-
POIBIIIEN CEIHECKOX035H- merax, cMapTdo-
CTBCHHBIX Hax U C UCHOJIb-
30BaHUEM CIICLIH-
aJIbHBIX OYKOB,
KOHTPOJIJIEPOB)
TecToBbI€ 3a-
nmanug 61-80
(oreHka)
VK-2.1; 3amura npak- 2
[MKoc-1.2, TUYECKOH pa-
I[MpakTuueckas pabora Ne 9 ’
Kp p ITKoc-1.3; 00ThI Ne 9
YABTYPa H30THPOBAHHBIX 32~ | T o1- (Bbmosmenie
BA3CU [MKoc-2.2 NIPaKTU4ECKOU

PpaboTHI Ha KOM-
MBIOTEPaXx, IUIaH-
nierax, cMaprgo-
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n/n

Ha3Banue
pasaeJa, Te-
MBI

Ne u Ha3BaHMe JIEKIUIA/
Ja00pATOPHBIX/ MPAKTHYECKUX/
CeMUHAPCKHUX 3aHATHI

dopmupyembie
KOMIIETEeHII T

Bun
KOHTPOJILHOI0
MeponpusATHs

Koa-Bo

yacos/
M3 HUX

NPaKTH-
gecKkasi
moaro-
TOBKa3

HaX ¥ C UCIIOJIb-
30BaHUEM CIICIIU-
QIbHBIX OYKOB,
KOHTPOJLIICPOB)
TecToBbI€ 3a-

nmaaug 36-60

(omeHxa)

Tema 4-2.
[Tonyuenue
DH-muauit

Jlexiug Ne 6
[Tonyyenue ramiouHbIX pac-
TEHUH

VK-1.3;
I1Koc-1.1;

Bormpoce! yctHOTO
ompoca 16-21
(oueHka)

[TpakTuueckas pabota Ne 10
KynpTuBnpoBanue u3oamupo-
BaHHBIX MUKPOCTIOP U MbLIb-
HUKOB IN Vitro

VK21,

ITKoc-1.2;
[TKoc-1.3;
ITKoc-2.1;
I1IKoc-2.2

3amnuTa nmpak-
TUYECKOH pa-
0ot1el Ne 10

(BLIHOJIHCHI/IG
MPaKTUYECKOU
paboTHI Ha KOM-
MbIOTEPaXx, TJIaH-
merax, cMapTdo-
HaX ¥ C UCTIOJIb-
30BaHUEM CIICIH-
QIBHBIX 0YKOB,
KOHTPOJLIEPOB)
TecroBble 3a-
nanus 61-80

(orieHka)

Tema 4-3.
Co3manue
KOJIJIEKI[UU
KJIETOK U
TKaHeu pac-
TEHUH In
vitro

[TpakTnueckas padorta Ne 11
TexHuka 3aMOpakMBaHUs pac-
TUTEIFHOTO 0OBEKTA B )KUIKOM
asore

VK-2.1;

I1Koc-1.2;
ITKoc-1.3;
I1IKoc-2.1;
ITKoc-2.2

3amura npak-
TUYECKOH pa-
60t1b1 Ne 11
(Beimonnenue
MPAKTUYECKOU
paboThI Ha
KOMIIBIOTEpaX,
TUTaHIIeTaX,
cMapThoHax u
C UCTOJIb30Ba-
HUEM CIICIIH-
QIBHBIX OYKOB,
KOHTPOJUIEPOB
TecroBble 3a-
nmaaug 61-80
(oreHka

Tema 4-4
[Tonyuenue
HEIOJIOBBIX
ruOpHUIOB

[TpakTuyeckas padora Ne 12
Comarnueckasi THOpUAN3AIAS

VK-2.1;

I1Koc-1.2;
I1TKoc-1.3;
I1Koc-2.1;
ITKoc-2.2

3amnuTa nmpak-
TUYECKOH pa-
60TBI Ne 12

(BeimonHeHue
MPaKTUYECKOU
paboThI HA KOM-
nbloTepax, MiaH-
mrerax, cMapTgo-
Hax M C UCTIOJIb-
30BaHUEM CIICLH-
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Ne
n/n

Ha3Banue
pasaeJa, Te-
MBI

Ne u Ha3BaHMe JIEKIUIA/
Ja00pATOPHBIX/ MPAKTHYECKUX/
CeMHMHAPCKUX 3aHATHI

dopmupyembie
KOMIIeTeHII T

Bun
KOHTPOJILHOI0
MeponpusATHs

Koa-Bo

yacos/
M3 HUX

NPaKTH-
gecKkasi
moAro-
TOBKa3

aJIbHBIX OYKOB,
KOHTPOJUIEPOB
TectoBHBIC 3a-
nauus 61-80

(oueHKa

Tema 4-5
TexHomorus
KJIETOYHOMH
cejekuu in
vitro

Jleximsg Ne 7
Knerounas cenexuus in Vitro

VK-1.3;
I1Koc-1.1;

Bormpoce! yetHOTO
ompoca 16-21
(omenxa)

Jlaboparopuas pabota Ne 7
KynpTuBHpOBaHUE KAJLITyCHOM
TKaHU Ha cpejiax, CoJAepIKaIuX
a0MOTHUYECKHIl CeTTEKTUBHBIH

¢dakrop

VK-21,

I1Koc-1.2;
ITKoc-1.3;
ITKoc-2.1;
I1IKoc-2.2

3amura j1ado-
paTtopHoOu pa-
60ThI No 7
(BeimonaeHne
NPaKTUYECKOU
paboTHI Ha KOM-
OBIOTEpax, MIaH-
meTax, cMaprgo-
HaxX U C UCTIOJb-
30BaHHEM CIICIIU-
AITbHBIX OYKOB,
KOHTPOJLICPOB
TecToBbI€ 3a-

nanug 61-80

(orieHKa

[TpaxTuueckast padora Ne 13
KynpTuBHpOBaHUE KALITyCHON
TKaHU HA CpeJlax, COACPKAIINX
OMOTHYECKHUI CEIEKTUBHBIN
dakrop

VK21,

ITKoc-1.2;
I1Koc-1.3;
ITKoc-2.1;
I1Koc-2.2

3amura npak-
TUYECKOH pa-

0otel Ne 13

(BeimonaeHne
MPaKTUYECKOU
paboThI Ha KOM-
nbloTepax, IiaH-
meTax, cMaprgo-
Hax U C UCTIOJIb-
30BaHUEM CIICIH-
QIBHBIX OYKOB,
KOHTPOJUIEPOB
TecroBble 3a-

naaug 61-80

(orieHKa

BCEI'O

58

OYHASA ®OPMA OBYUYEHUA

Tabmuma 5a

HepequL BOIIPOCOB MJIA CAMOCTOATECIBbHOI0 H3YYCHUA TUCIHUILJIMHBI

Ne

1.

Ha3Banue pasaeaa,

Tema 1-1. lenu u 3a-
a4yl KJIIETOYHOM WH-

OCHOBHEIE
U OOBEKTEI
HUCCIENOBAaHUN B Kile-

JKEHEPHH.
METO/IbI

22)

l'[epeqem, paccMaTpuBa€MbIX BOIIPOCOB AJIH

n/n TEMbI CaMOCTOATECJIbHOI'O I/I3i‘leHI/Iﬂ

[TonsTre xkaeTouHOM OMOTEXHOMOTHU. CXOACTBO M Pa3IudMs KJac-
CHUYECKOW M COBpeMeHHOW OuoTtexHonoruu. Mcropus pa3BUTHS
KJIETOYHOW OWOTEXHOJIOTHH, CBSI3b C JAPYTHMH OHWOJIOTHYECKUMU
naykamu (YK-1.3; YK-2.1; [TKoc-1.1; ITKoc-1.2; TTKoc-1.3; [TKoc-2.1; TTKoc-
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Ne HazBaumue pa3jaeia, Ilepeuens paccmaTpuBaeMbIX BOIIPOCOB 1JIl

n/n TeMBbI CAMOCTOSITEJILHOTO M3YYCHHS
TOYHON MH)KEHEPUH.

2. | Tema 1-2. OcHoBHble | CBsI3p KJIIETOUHON WHXKEHEPHH C TEHETHKOW, CeNeKIuel, pusuomno-
HaIpaBJICHUsI HUCCJe- | THeH pacTeHHWi. PacTeHuss — 0OBEKTHI UCCIIEIOBAHUN B KJICTOYHOM
JIOBAaHUW  KJIETOYHOM | MHKEHEPUU
WHXEHEpUU [IpumeHeHne METOI0B KJIETOYHON MH)KEHEPHH B PACTEHHEBOICTBE

OcHOBHbIE HAIIPaBJIEHUs UCCIIEJOBAHUM B KIETOYHOW MHKEHEPUU
(YK-1.3; VK-2.1; ITKoc-1.1; TTKoc-1.2; TTKoc-1.3; ITKoc-2.1; TTKoc-2.2)

3. | Tema 2-1 Ilonyuenne | [lomydeHue KaJuTyCHOM TKAaHM M3 Pa3JIMUHBIX YacTed pPAaCTCHUM.
KyJIbTYpHl KIeTOK Ha | Kimaccudukanus kamrycHOM TkaHU. MeETOIbl OLEHKH KaJLTyCHOMN
arapu30BaHHBIX tkanu (YK-1.3; VK-2.1; ITKoc-1.1; TTKoc-1.2; TTKoc-1.3; ITKoc-2.1; TTKoc-2.2)
IIUTATEJbHBIX Cpeaax

4, | Tema 2-2. [Tonyuyenue | [lomydeHue CycCnieH3MOHHOHM KYJIbTYpPhl U3 Pa3IMYHBIX YacTed pac-
KyJbTYpbI KJICTOK HA | TeHH. MeTO/IbI OLIEHKH CyCclieH3uOHHOM KynbTyphl (YK-1.3; YK-2.1;
)uakux nurareabHbix | [TKoc-1.1; TTKoc-1.2; ITKoc-1.3; TTKoc-2.1; TTKoc-2.2)
cpenax

5. | Tema 2-3. [lonyyenne | Kmaccuduxammsi BTopudHbIX MeTaboauToB. [IpakTndyeckoe mpume-
ITAMMOB- HEHUE BTOPUYHBIX MeTa0onuTOB. DepMeHTephl 1 OUOPEaKTOPHI IS
HPOJYIICHTOB BEIIECTB | BhIpaliMBanus KaurycHbIX kieTok. (YK-1.3; YK-2.1; I1Koc-1.1; [TKoc-
BTOPUYHOT'O CHHTE3a 1.2; TTKoc-1.3; TTKoc-2.1; TTKoc-2.2)

6. | Tema 3-1. Dransl u Oco0eHocTH KIIOHAJIBHOTO MUKPOPA3MHOXKEHUS JIPEBECHBIX JIUCT-
METO/IbI BeHHBIX U XBOHWHBIX mopoa (YK-1.3; VK-2.1; [TKoc-1.1; TTKoc-1.2; TTKoc-
KJIOHUPOBaHUS 1.3; ITKoc-2.1; TTKoc-2.2)
pacTeHui

7. | Tema 3-2. [Tonyuenne | [IpakTudeckoe uCHoIb30BaHUE 0310pOBIeHHOrO MaTepuaia B AITK
0e3BUPYCHOTO (YK-1.3; YK-2.1; [TIKoc-1.1; TTKoc-1.2; ITKoc-1.3; [TKoc-2.1,
M0CaJI0YHOTO ITKoc-2.2)

MaTepuaia
8. | Tema 3-3 OcoGenno- | TexHonmorus aganTalud MUKPOKJIOHOB Pa3HBIX TaKCOHOMUYECKUX

CTH KJIIOHUPOBaHUS
pacTeHui pa3HbIX
TaKCOHOMMYECKUX

rpyni

TPYII Ha THIPOTIOHHBIX U a3ponoHHbIX ycTaHoBkax (VK-1.3; YK-2.1;
IKoc-1.1; TTKoc-1.2; TTKoc-1.3; TTKoc-2.1; [TKoc-2.2)

9. | Tema 4-1. Omtono- IIpumeHeHnEe METOIOB KJIETOYHONW MHKEHEPUHU B CEJIEKIIMH IIII0J0-
TBOpEHHE in Vitro, BbIX U JecHbIX mopon. (YK-1.3; YK-2.1; ITKoc-1.1; [TKoc-1.2; TTKoc-1.3;
KYJIbTYpa U30JIMPO- IMKoc-2.1;11Koc-2.2)

BAHHBIX 3aPOJIbIIICH

10. | Tema 4-2. Ilonydyenne | DakTopsl, BIUSIONIME HA MOP(OTEHE3 PENPOIYKTUBHBIX OPraHOB.
DH-nunuit Oco0eHOCTH TMOJTyYeHHsI TAIUIOMIHBIX PACTEHUN LBETOYHBIX KYIIb-

typ (YK-1.3; YK-2.1; ITKoc-1.1; TTKoc-1.2; TTKoc-1.3; [TKoc-2.1; [TKoc-2.2)

11. | Tema 4-3. Co3nanue KpronporekTopsl, NpUMEHSIEMBIE B TEXHOJIOTMH KPHUOCOXPAHEHHUS.
KOJUIEKIIUU KIeTOK U | TexHomoruss KpuoKoHCepBaIui KaTyCHBIX U MEPUCTEMHBIX KYIb-
TKaHeW pacTeHul in typ (YK-1.3; YK-2.1; ITKoc-1.1; ITKoc-1.2; TTKoc-1.3; [TKoc-2.1; [TKoc-2.2)
vitro

12 | Tema 4-4. Ilonyuyenue | Mcropust pa3BuTusi MeToAa comatudeckoil rubpuamsanuu. [Tomy-
HENOJIOBBIX THOpUIOB | ueHne uuOpuaoB. [IpakTuyeckoe NpUMEHEHUE MOJIYYEHHBIX T'HU-

opunoB (YK-1.3; YK-2.1; TTKoc-1.1; ITKoc-1.2; ITKoc-1.3; TTKoc-2.1; TTKoc-
22)
13 | Tema 4-5. Texnonorus | MexaHu3Mbl YCTOMUYMBOCTH KAJTYCHBIX KJIETOK K JIEHCTBHIO abHO-
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Ne Ha3zBanue pa3szena, Ilepeuens paccmaTpuBaeMbIX BOIIPOCOB 1JIl

n/n TeMBI CaMOCTOSITEJILHOTO U3YUYEHHS
KJICTOYHOM CEJIEKHH in | THYECKUX M OMOTHYeCKuX (hakTopoB okpyxaromieit cpensl. (YK-1.3;
vitro VK-2.1; ITKoc-1.1; ITKoc-1.2; TTKoc-1.3; TTKoc-2.1; TTKoc-2.2)

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUH
Tabnuma 6
IIpuMeHeHMEe AKTUBHBIX U HHTEPAKTUBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT Ui

e HaumeHoBaHHe HCIOJIb3yeMBbIX aK-

11/-11 Tema u popma 3ansaTHst THUBHBIX U HHTEPAKTUBHBIX ouﬁpasosa-
TeJIbHBIX TEXHOJIOTHI

1 [TomydyeHue KynbTYphI KJIETOK Ha JI HKT (pabora ¢ mporpammamu Google,

arapu30BaHHBIX MUTATEIbHBIX Cpe- Gmail, Yandex.mail, Zoom, Skype u ap.)
Jax

2 Dranbl 1 METO/IbI KJIOHUPOBAHHMS J HKT (pabota ¢ nporpammamu Google,
pacTeHui Gmail, Yandex.mail, Zoom, Skype u ap.)

3 TexHomoTus KJIETOYHOM CeNeKIINU J UKT (pabora ¢ mporpammamu Google,
in vitro Gmail, Yandex.mail, Zoom, Skype u ap.)

4 [IpuroroBieHue TUTATEIBHBIX CPEIT JIII3 UKT pabota ¢ nporpammamu Google,
Gmail, Yandex.mail, Zoom, Skype u ap.
TEXHOJIOTUH BUPTYaJTbHOU U JOMOJIHEH-

HOM peabHOCTEH B 1aboparopuu Oumo-
TEXHOJIOTUH U MOJICKYJISIPHOW OHOJIOTUI

- argopmsl Unity, Unreal Engine u

Ap.)

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHASI ATTECTAIMS 1O
UTOraM OCBOEHUS TMCHUIIMHBI
6.1. TunoBbie KOHTPOJIbHBbIE 32aHUSI UJIH HHbIE MATEPHUAJIbI, HEOOXO UMbl
JJIS1 OLCHKH 3HAHM I, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH

1) IIpumepHBIii IepevYeHb BONPOCOB K onmpocy no teme « Llean v 3a1aun KieTod-
HOM mHxkeHepur. OCHOBHBIE METOJIbI U OOBEKTHI UCCIEAOBAHUN B KIIETOUYHOW WHIKE-
HEpUN»

1. Otnuune cOBpEMEHHOM KIETOYHON HMHXEHEPUHU OT KJIACCUYECKUX TEXHOJIO-
TUH.

2. CBs13b KJIETOYHOM MHXKEHEPUHU C OMOJIOIrMYECKUMHU JUCIUIITTMHAMH.

3. Llenu u 3aa4M COBPEMEHHOM KJIETOUYHON MH>KEHEPUH.

4. OOBEKTHI UCCIICIOBAHUN B KIIETOYHOW MHKCHEPHUH.

5. OCHOBHBIE HANPABJICHHS UCCIIEAOBAHUIN KIIETOYHON MHKEHEPHH.

7. VcTopus pa3BUTHSI KJIETOYHOW UHXEHEPUU PACTEHUM.

8. OCHOBHbIE HAYYHO-HCCIIEIOBATENbCKNE HHCTUTYThI, 3aHUMAIOIIUECS KIIETOY-
HOU MH)KEHEPUEUN paCTECHUM.

9. [IpuMeHeHre METOI0B KIETOYHOM MHKEHEPUU B CEIBCKOM XO3SIHCTBE.

10. IutarenbHble cpeapl. COCTaB ¥ MPUMEHEHUE B PEIIEHUH Pa3JIMYHbIX 3a/1a4
KJIETOYHOU UH)KEHEPUU
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2) IlpuMepbI TECTOBBIX 3a1aHUIA:

Kakwue HaIIpaBJICHUA I/ICCJ'IGILOBaHI/Iﬁ OTHOCSTCS K KJICTOYHOH I/IH}KCHCpI/II/I?

1.

IMOJIYUCHHUC TPAHCI'CHHBIX OPTaHU3MOB;
CHUHTC3 BTOPUYHBIX COGI[I/IHGHI/Iﬁ paCTeHHﬁ;

IMOJIYYCHNEC KOPMOBBIX 6CJ'IKOB;

2.
3. u3ydeHue a3oThuKcaluu;
4,
5.

KIIOHUPOBAHHUC KNBOTHDLIX.

Kakue HampaBieHHs1 HCCIEOBAHUN B KJIETOYHON MHKECHEPUU OTHOCSTCS K BCIIOMO-
raTeJIbHbIM METOJIaM, YCKOPSIOIIUE CEIEKIIMOHHBIN Mponecc?

1.

coMaTuyeckasi THOpUIu3alus;
KJIETOYHAs! CEJICKIINS;
MOJy4YE€HUE TPAHCTEHHBIX OPraHU3MOB;

2.
3.
4. KpUOCOXpaHEHHUE;
S.

BCC HaAIIPaBJICHUA IICPCUYHUCIICHHBIC BLIIIIC.

Kakune HampaBiIeHHsI UCCIENOBAHUNM B KJIETOYHON MHYKEHEPUU OTHOCSTCS K OCHOB-
HBIM METOJaM, YCKOPSIOIIME CENEKIUOHHBIN ITponecc?

1.

coMaThyeckas THOpuan3anus;
KpUOCOXPaHEHHUE;
KyJbTYpa U30JIMPOBAHHBIX 3aPO/IbIILIECH;

2.
3.
4. mojy4yeHue TariouIHbIX PACTEHHI;
S.

BCC HaIIPaBJICHUSA ICPCUNCIICHHBIC BBIIIC.

Arapo3a OTHOCUTCS K

1. yrneBomgam

2. peACTaBiIsieT cCO00M CMECh )KHPOB U YTIIEBO/IOB

3. ’Kupam

4 XJ10poUILIONO0OHBIM COCTMHEHUSM C XEJIaTHBIMU CBSI3SIMU

Kakue oCHOBHbIE KOMIIOHEHTBI, BXOJISIT B COCTAB MMUTATEILHON CPEIbI?
1.

2.

3.

4,

5.
arap.

MHHCPAJIBHBIC COJIN;

MHHCPAJIBHBIC COJIM, BUTAMUHEI;

MHHCPAJIBHBIC COJIM, BUTaAaMUHBI, TOPMOHEI;

MHHCPAJIBHBIC COJIM, BUTAMHWHBI, TOPMOHBI, HCTOYHHK YIJICPOAHOI'O ITUTAHU
MHHCPAJIBHBIC COJIM, BUTAMHHBI, TOPMOHBI, HCTOYHHK YIJICPOJHOTO IIHUTAHU,

Kak gacTo KaTyCcHyI0 TKaHb IEPECAKUBAIOT HA CBEXKYIO TUTATEIBHYIO Cpey?
1. yepe3 1 Hepento;
2. 4epe3 2 Henenw,
3. yepe3 3 Henenw;
4. yepes 4 Henenu;
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5. uepes 5 Henerb.

B pe3ynbrare KJI0OHUPOBAHUS MOJYyYArOTCS PACTCHUS:
1. reHeTHYeCKHU UACHTUYHBI MEXIY COOO;
2. TeHETUYECKU UJICHTUYHBI MEXKy OO0 U pacTeHUEM-T0HOPOM;
3. TeHETHUYECKH HE OHOPOIHBI MEXIY COOOi;
4. TeHETUYECKU HE OJJHOPOJIHBI MEXKy COOOM U pacTEeHUEM-I0HOPOM;
5. BCE NEPEUYHUCIICHHBIE BHIIIIE.

Kakue HanpaBieHus UCCIIEIOBAHUI OTHOCSITCS K KJI€TOUHOW UHKEHEPUU?
6. moydeHue TPaHCTEHHBIX PaCTCHUI;
/. CHHTE3 BTOPUYHBIX COEIMHEHUI PACTEHUM;
8. uzydeHue azoThuKcauy;
9. moy4yeHue KOPMOBBIX OEIIKOB;
10. KkJTOHUPOBAHUE KUBOTHBIX.

Uto He0OX0IMMO T00ABHUTh B IMMUTATEIBHYIO CPEy, YTOOBI IMOIYyUYUTh PACTEHUS IIIIE-
HUIIBI, yCTOMYUBBIC K 3aCOJICHHUIO TTOYB?

1. TIOT;

2. NaCl;

3. CdNOg;

4. T1BII;

5. KNO:..

MO’KHO JT1 UCTIOJIb30BaTh METO KYJIbTYpPhl H30JMPOBAHHBIX 3aPOJIBIINICH B CEJICKITHU-
OHHOM ITpoIIecce

1. na

2. HET

Uto HeoO6x0auMO J00aBUTh B MUTATEIBHYIO CPENy, YTOOBI TOMYUYUTh PACTEHUS Kap-
tTodens, ycToiuuBbie K puTonaToreHam?

1. ToxcHH;

2. NaCl;

3. CdNOg;

4. T1BII,

5. KNO:s.

Kakune HampaBjeHUS UCCIICIOBAHUHA B KJICTOYHOW MH)KCHEPUU OTHOCATCS K BCIIOMO-
raTeJIbHBIM METO/IaM, YCKOPSIONIUE CEICKITMOHHBIN TTpoiiecc?

6. comaTudeckass THOpUIU3AITHS;

{. KJIIETOYHAS CEJICKIIHS,

8. moy4eHue TPaHCTEHHBIX PaCTCHU;

9. kpuocoxpaHeHue;

10. Bce HampaBJIeHUS TIEPEUUCICHHBIC BBIIIIE.

CKOJIBKO CYIIECTBYET 3TANOB KIIOHUPOBAHUS PACTEHUIN?
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1.2
2.3
3.4
4.5
5. HE OrpaHUYEHO.
KannycHyro TkaHb TPUMEHSIFOT JJIS:

1. mony4yeHus BEIECTB BTOPUYHOI'O CUHTE3a;
. PAa3MHOKEHUS PACTECHUN;
. KJICTOUHOM CEJICKIIUH;

2
3
4. MoMy4YeHus CyCTICH3UOHHOM KYJIBTYPHI;
5. Bce crIOCOObI MEPEYUCIICHHBIE BHIIIIE.

3) IIpuMepHBIii NepevYeHb BONMPOCOB K 3K3aMeHY 10 JUCIUTLINHE
1. 3amauu U METOJIbI UCCIIEIOBAHUM KIIETOUHON MH)KEHEPUU PACTECHUM.
2. JlaiiTe ompenereHUE TEPMHUHY «COBpPEMEHHAasi OMOTEXHOJIOTHS U KJIETOYHAas
WHXECHEPUSI.
3. HazoBute npoyKThl, OTYyYEHHBIEC PU UCTIOJIH30BAHUN OMOTEXHOJIOTHYECKUX
IIPOLIECCOB.
4. B xakux 001acTsIX HApOJHOIO XO35AWCTBA NMPUMEHSETCS KJIETOYHAs WHXKEHE-
pus?
5. Ilepeuncnure nperMyIiecTBa KJIETOYHOW WHKEHEPUU HAJ APYTHMMH TEXHOJO-
TUSIMH.
6. Uto sBIsETCS OCHOBHBIM OTIMYMEM KJIETOYHOW HHXKEHEPHH OT APYTUX IPO-
IIECCOB?
Ha3oBuTe 0CHOBHBIE HANPABJIEHUS UCCIEAOBAHNM 110 KIETOYHON HHKECHEPUH.
8. Kakoe siBieHue JeXUT B OCHOBE MOJIyYE€HHUS 1IEJIOr0 PacTEHUs U3 OJJHOU coMa-
TUYECKOU KIIETKH?
9. Uro Takoe BemecTBa BTOpUYHOTO cuHTe3a? [IpuBenure npumepsi.
10.KnmonupoBaHue pacTeHUM.
11.Kakne Bbl 3HaeTe METOJbI, YCKOPSIOIIME MW OOJErdarommye CeIeKIIMOHHBIN
nporecc.
12.Ha30BUTE OCHOBHBIEC HICTOPHUECKHUE BEXH PA3BUTHSI KIIETOUHON HHXKEHEPHH.
13.Yto Takoe mepBUYHBIN SKCIIAHT? YTO MOXKET CITYy>KUTh NMEPBUYHBIM IKCIITIaH-
TOM TP KJIETOYHON MHKEHEPUU?
14 Kakue Bbl 3HaeTe 00OBEKTHl HCCIEOBAHUMN, UCIOIb3yEMbIE B KJIETOYHOM HMH-
YKEHEpUH PACTCHUI?
15.Ha3zoBuTe, Kak MOXKET peaM30BbIBATHCS MOPQPOTreHETUYECKU MOTEHIMAT
KJICTOK, TKAaHEeH ¥ M30JIMPOBAHHBIX OPraHOB B YCIOBUSAX IN Vitro.
16.Kaxue Bbl 3HaeTe MeTOIbI UCCIIETOBAHUIA B KIIETOYHOW WHXKEHEPUHU?
17.KakuMm cnocob6oM MOJIy4yaroT CTEPUIIbHYIO MHUTATEIbHYIO Cpely U HeoOXOu-
MbI€ [T pabOThl COOTBETCTBYIOIINE MaTepUabl?
18.Ha3oBHUTE OCHOBHBIC KOMIIOHEHTHI ITUTATEILHON CPE/IbI.
19.Yto Br1 3HaeTe o crepunu3yromniux arentax? [IpuBenure mpumepsl.
20.Kakas cyimiecTByeT 3aBHCHUMOCTb MEXAY THUIIOM MEPBUYHOTO SKCIUIAaHTa U
BPEMEHEM CTEPUIN3ALINU?

~
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21.Kakue HeoOX0aAMMO CO37aTh YCJIOBHS, 00€CIEUMBAOIINE HOPMAJIbHBIA POCT
KyJbTYpE U30JIMPOBAHHBIX KJIETOK, TKAHEH U OPraHOB pacTeHU?

22.]laiiTe onpeeneHue KauTyCHOM TKaHHU.

23.13 xakux yacTel pacTeHHsI MOYKHO MOJy4aTh KATyCHYIO TKaHb?

24 Kakue ropMOHBI pEryJIupyIoT MPOIECC Kaurycorenesa?

25.Kaky1o (yHKIMIO BBITIOJIHAET KaJUTyCHAsl TKAaHb B UHTAKTHOM pacTEeHUU?

26.HazoBuTe OCHOBHBIC XapaKTEPUCTUKH KAJTyCHOM TKaHH.

27.Kakue ¢a3pl pocTOBOTO LMKIIA KaJUTyCHOU TKaHU Bbl 3HaeTe?

28.Kakumu (QakTopaMud MOXKHO PEryJIHpOBaTh IIOTHOCTh KAJTyCHON TKaHH?
[IpuBenuTe NpUMEPBL.

29.Kak Bel monnmaere TepMuH «mposrdeparius KauTyCHON TKaH!»?

30.Yto Takoe MopdoreHes KajuTyCHOW TKaHU?

31.Yto Bl 3HaeTe 0 TOpMOHaxX, PEryIUpYIOMIUX IMpoiecc MopdoreHesa Kaury-
CHOU TKaHH?

32.YeM oTIM4aeTCs MOHOIOJIIPHAs CTPYKTYpa OT OUIIOJISIpHOM?

33.Ilepeuncnure ¢uznonornyeckue (aKToOpbl, OKA3bIBAIOLIUE CYIIECTBEHHOE
BJIMSIHME Ha MOpP(OreHe3 KalTyCHON TKaHHU.

34.Yto BaM M3BECTHO O F€HOTUIIMYECKUX OCOOEHHOCTSX KYJIbTHUBUPYEMBIX Kil€-
TOK, TKaHEH W OpraHoB pacTeHuit in vitro?

35.Kakas cymecTByeT 3aBUCHMOCTh MEXKIY MOpP(HOTeHEe30M KaJUTyCHON TKaHW U
YHUCJIOM CYOKYJIbTUBHUPOBAHUIA?

36.Uto Takoe CycrnieH3nOHHAs KylIbTypa?

37.Kakue Brl 3HaeTE CIIOCOOBI TIOTYICHHS CYCIICH3HOHHON KYJIBTYPHI?

38.HazoBuTe OCHOBHBIC yCIOBHS BBIPAIIMBAHMS KJIETOK CYCIIEH3MOHHOM KYJIBTY-
pHI.

39.B ueM oTnUmMe KJICTOK CYCIEH3MOHHOM KYJIbTYpPHl OT KJIETOK KaJUTyCHOM TKa-
HU?

40.[lepeuncianTe OCHOBHbIE XapaKTEPUCTUKU CYCIIEH3MOHHON KYJbTYpBHI.

41 .Kakumu (akTopaMud MOKHO PEryJupoBaTh CTENEHb arperHpPOBAaHHOCTH CYC-
MIEH3UOHHOM KYJIbTYpPhI?

42.1lo xako¥l MpUYMHE KJIETKU CYCIICH3MOHHOW KYJIbTYpPhl HEOOXOIMMO Tepeca-
JKMBaTh HA CBEXKYIO MUTATEIbHYIO cpeny 1 pa3 B 2 Hexenu?

43.Yto Takoe KyJbTypa OJMHOYHBIX KiIeTOk? HazoBuTe OCHOBHBIE CIIOCOOBI €e
KYJIbTUBUPOBAHMSL.

44.Y1o Bam U3BECTHO O KOHAUITMOHUPYIOIIEM (hakTope?

45 TlpakTHueckoe MPUMEHEHHE CYCIIEH3UOHHOMN KYJIbTYPHI.

46.YT1o Takoe BeliecTBa BTOPUYHOTO CUHTE3a?

47.Kakve mnpeuMyllecTBa KJICTOYHOM OMOTEXHOJOTUM Tiepes TpaaullMOHHBIMU
croco0aMu MOJIy4eHHs BEUIECTB BTOPUYHOTO MeTaboIm3ma?

48.11puBeante mpuMeEpbl PacTEHUH — MCTOYHUKA BEIIECTB BTOPUYHOTO METa0O-
Jau3Ma.

49.Kak OoCyIIeCTBISCTCS KyJIbTHBUPOBAHUE PACTHTEIBHBIX KJICTOK B YCIOBHSX N
VItro c 1esbro MoJy4YeHHUs BEIIECTB BTOPUIHOTO METAI0IM3MAa?

50.Kakue tumnsr pepmentepoB Bam uzBecTHbI?

51.Y1o HE0OX0AUMO clienaTh, YTO ObI MOJTYYaTh IITAMMBI CYTIEPIPOIYLIEHThI?
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52.B kakux OTpacisix HApOJAHOrO XO3AWCTBA MPUMEHSIOT BEIIECTBA BTOPUYHOTO
MeTrabosu3zma?

53.[louemy KaimycHas TKaHb SIBJSIETCS XOPOLIMM HCTOYHUKOM IS TTOJYYCHUS
BEI[ECTB BTOPUYHOIO MeTabon3ma?

54.0nenute ce0eCTOUMOCTh KOHEYHOTO MPOAYKTA.

55.[1puBenure nmpuMepsl TPOMBIIUICHHBIX TEXHOJOTUHN MOJTYYEHUs BEIIECTB BTO-
PUYHOIO META0O0IHU3MA.

56.Yt0 Takoe KIIOHATHPHOEC MUKPOPA3MHOKEHUE PACTCHUIA?

57.Ha3oBuTe OCHOBHBIC MPEUMYINIECTBA KIOHAIBHOTO MHKPOPA3MHOKEHHUS pac-
TCHUM.

58.13 kakux 3TanoB CKJIAJbIBAECTCS MPOIECC KIOHATLHOTO MUKPOPA3MHOKECHHUS?

59.ITepeuncnute OCHOBHBIE METOIbI KIIOHATLHOTO MUKPOPA3MHOKCHHUS.

60.B yem oTimume MeTroda WHAYKIIMU PA3BUTHUS CYIIECTBYIONUX MEPUCTEM OT
METO/1a UHIYKIIUU 00pa30BaHUs aJIBEHTUBHBIX MOYEK?

61.Kakoit M3 METOJ0B KIOHAJIBHOTO MHKPOPA3MHOXKEHUS BCErja rapaHTUPYET
Bam nonyuenue reHeTH4eCcKu OJJHOPOAHOTO IMOCaJOUYHOTO MaTepuraia?

62.Kako# sTam KJIOHaJIbHOTO MUKPOPa3MHOXKEHHUS OTCYTCTBYET MPU COMAaTHUYe-
CKOM 3MOpuorenese?

63.Kakue kieTodyHble CJI0M Y4YacTBYIOT B mpoliecce auddepeHnnanum MepucTe-
MAaTUYECKUX TKAHEW aJIBEHTUBHBIX MTOYEK?

64.ITpuBeanuTe MPUMEPHI PA3MHOKCHHS PACTCHHIA B YCIOBHSX IN VItro B IPOMBIIII-
JICHHBIX MacIITadax.

65.KakoBo mpakTH4YeCKOe MPUMEHEHHE KJIOHATHRHOTO MHUKPOPA3MHOKEHHUS B pac-
TEHUEBOJICTBE?

66.Kakne Bbl 3HaeTe (haKTOPHI, BIMSIONIME HA KIOHATHLHOE MUKPOPA3MHOKCHHE
pacTeHuin?

67.Kakum oOpa3om pasmep W BO3pacT MEPBUYHOTO IKCIUIAHTA, a TaKKE CE30H-
HOCTh €ro M30JIAIIMKM OKAa3bIBAIOT BIUSHUE HA 3(P(HEKTUBHOCTH KIOHAIHHOTO
MUKPOPa3MHOKEHUS PACTCHHI?

68.B ueM 0cOOEHHOCTH KJIOHAILHOTO MUKPOPA3MHOKEHUS OTHOJICTHUX TPaBSHU-
CTBIX PACTEHHUM OT MHOTOJICTHUX JPEBECHBIX?

69.Uto Takoe BUTpudUKAIUS PACTCHUIN U IPUINHBI €€ BBI3BIBAIOIINE?

70.YT0 Takoe rHIepBUTAMUHO3 KJIETOK pacTeHwui in Vitro?

71.Kakas cymiecTByeT 3aBUCUMOCTh KJIOHAJTbHOTO MHUKPOPA3MHOKEHUS PACTECHUIN
oT (puznyeckux (HakTOPOB BhIPALIUBAHUS?

72.HazoBuTe OCOOEHHOCTH KYJIbTUBHUPOBAHUS W30JIMPOBAHHBIX SKCIUIAHTOB Ha
TIEPBOM 3TaIle KJIOHATHLHOTO MUKPOPAa3MHOKCHHS.

73.B uem 0coOO0EHHOCTh BTOPOI0O 3Tana KJIOHATIBHOTO MUKPOPa3MHOKEHUS ?

74.Kak ocyniecTBisieTcsi YKOPEHEHHEe MUKPOMOOEroB Ha TPEThEM ATame KIOHAJb-
HOT'O MUKPOPAa3MHOKEHUA?

75.PacckaxuTe O TEXHUKE aJanTalid MPOOHMPOUYHBIX PACTECHUN K TMOYBEHHBIM
YCIIOBUSIM TIPOU3PACTAHUS.

76.Kakue cynecTByrOT METO/IbI O3I0POBIICHUS PACTEHUIN OT BUPYCOB?

77.Yt0 Takoe TepMoTepanus?

78.YTto Takoe XxeMHOTepanus?

79.Tlouemy MepucTemMaTHuecKasi 30Ha rmodera CBO0OIHa OT BUPYCOB?
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80.Kakue Brl 3HaeTe MeTOIbI TECTUPOBAHUS PACTEHHI HA BUPYCHI?

81.[lpuBenure mpuUMeEpbl TEXHOJIOTHM MOMy4eHUs! OE€3BUPYCHOrO MOCAJA0YHOTO
Marepuana.

82.I'1e BO3MOKHO UCIOJIb30BaTh O€3BUPYCHBIN MTOCAA0YHBIN MaTepuan?

83.B uem npeumyIiecTBa NPUMEHEHHUSI METOJIOB MATEMAaTUYECKOTO IIJIAHUPOBAHUS
AKCIIEpUMEHTA?

84.Yto Takoe MHOTO(AKTOPHBIN SKCTIEPUMEHT?

85.Cxkonpko (haKTOpOB MOKHO ONTHMH3UPOBATH 32 OJIUH IKCHIEPUMEHT?

86.HazoBuTe OCHOBHBIE W BCIOMOTATEIbHBIE METOMBI KIETOYHOW HH)KEHEPHUH
pPaCTCHUMN.

87.B yem oTaMYME OCHOBHBIX M BCTIOMOTATEIbHBIX METO/I0B?

88.Kakue mMeToapl MO3BOJSIOT MPEOAOIETh MPOTAMHYIO U MTOCTTaMHYIO HECOBMeE-
CTUMOCTb PaCTEHUN?

89.Uro Brl 3HaeTe 0 MOTYYCHUH TalIONIHBIX PACTCHUH B YCIOBHUSAX IN Vitro?

90.Kakum 00pa3oM ramaouausi pacTeHUH MO3BOJSET YCKOPSTH CEIEKIUOHHBIHI
nporecc?

91.KakuMm Ob1 Bel BOCTIONB30BAIMCh METOJIOM, YTO ObI COXPAHUTh M OBICTPO pa3-
MHOKUTb LIEHHBINA THOpU?

92.Yto0 Takoe kpuocoxpaHeHue?

93.B deMm oTanune MpeArnoAroTOBKM MEPHUCTEMAaTHYECKIX M KaJUTyCHBIX KJIETOK K
JaNbHEUIIIEMY XpaHEHHUIO UX B KUIAKOM a30Te?

94.Yto Takoe KpUOTPOTEKTOPHI?

95.Kak BeI rymaere, MOXXHO JI XpaHHUTD B KHUJAKOM a30TE€ OPTaHbl )KUBOTHBIX?

96.Ha yem OCHOBBIBAETCSI METOJ COMATHUECKON THOpUIN3aIiiuy ?

97.Kakue ¢pepMeHTHI 1 OCMOTHKY MPUMEHSIOT JUISl U30JMPOBAHUS POTOIIIACTOB?

98.13 kakuX paCTUTEIHHBIX 0OBEKTOB MOKHO MOTYYUTh MPOTOILIACTHI?

99.Yepe3 CKOJIBKO YacOB pereHepupyeT KJIETOYHasl CTeHKa Y poToriacTa?

100. Kakoe mpakTuyeckoe mpUMEHEHUE UMEET METOJ COMAaTHUYECKOW TuOpuIn3a-
u’?

101. Yro Takoe kieTouHas CeIeKIus?

102. Ha kakux 00BEKTax MOKHO IIPOBOJUTH KJIECTOUHYIO CEJICKITUI0?

103. Kak Bol qymaete, npu ucnosib30BaHUU KJIETOUHOM CEJICKIIUN YCKOPSIETCS WU
YIUTMHSAETCA MPOLIECC TPAAULIMOHHON CEJICKIIUU?

104. Kak MOXHO TOJIy4HTh PACTECHHUS, YCTOMYMBBIE K aOMOTHYECKUM (aKTopam
OKpyarouien cpensl? IlpuBenure npumepsl.

105. Kak MOXXHO TOJIy4MTh PACTEHHUs, YCTOMYMBBIE K OMOTHYECKUM (hakTopam
OKpyarouien cpensl? lIpuBenure npumepsl.

106. [IpuBenuTe mpuMeEpbl JOCTHKEHUM KIETOYHOW OMOTEXHOJOTUU B paCTEHHE-
BOJICTBE.

107. HazoBuTe mpumepbl MPUMEHEHNS COMAKIOHATBHON M3MEHYMBOCTH PACTCHHMA
B PACTEHUEBOJICTBE.

108. Kakue rubpuanbsie pacTeHUsT OBLIM MOJYyYEHBI METOJIOM COMATHUYECKOW TH-
Opunm3anun?

109. [MpuBeauTe mpUMEpPbl Pa3MHOXKCHUSI PAaCTEHH B YCIOBHSX IN VItro B mpo-
MBIIIJIEHHBIX MacITadax.

110. Ha ocHOBE METOI0B TarJIOUIUA KaKKE COpTa ObLIH MOJy4YECHbI?
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111. Kakue AOCTHKEHUS TOJIy4YeHbl MPU paboTe ¢ JPEBECHBIMH JIMCTBEHHBIMU
KyJbTypamu?

112. Kakue JOCTUXKEHHUS MOTYYEHBI IIPU paboTe ¢ JPEBECHBIMU XBOWHBIMU KYJIb-
Typamu?

113. Kakoe npakTuieckoe NpUMEHEHHE UMEET KpUOoCcoXpaHeHue?

114. Yo Brl 3HaeTe 0 JOCTUKEHUIX KICTOUHON MHKeHepun B Poccun?

115. Yo Brl 3HaeTe 0 JOCTUKEHUSIX KIETOUYHON MHKEHEPUU MUPE?

6.2. Onucanne nNokaszaresieil ¥ KpUTEpUEeB KOHTPOJIS yCIIeBAEMOCTH,
ONMCAHMeE KA OLeHUBAHUSA
JIis OLIEHKW 3HAHWM, yMEHMH, HaBBIKOB U (OPMUPOBAHHUS KOMIICTEHIIHMH IIO
JUCLHHIUIMHE MOXET IPUMEHATHCA TPAAMIMOHHAS CHCTEMA KOHTPOJS W OLICHKH
YCIIEBAEMOCTH CTYACHTOB.
IIpu ucnonp30BaHUM TPAAULMOHHOM CUCTEMBI KOHTPOJIS U OLIEHKU yCIIEBMO-
CTH CTYJEHTOB JOJDKHBI OBbITh NMPEACTaBICHbl KPUTEPUU BBICTABIIEHUS OLIEHOK IO
YEThIPEXOAJUIBHOM CHUCTEME «OTJIMYHO», «XOPOIIO», «yIOBIETBOPUTEIBHO», «HE-
YAOBJIETBOPUTEIBHOM.
Kpurtepun oneHMBaHHA YCTHOIO ONpoOca

o OLIEHKA «OTJIMYHOY» BBICTABIISIETCS CTYJEHTY, €CJIM ObLI 1aH OJIECTAIINNA OTBET
C HE3HAYUTENBHBIMU HEJOUETAMM;

. OLICHKA «XOPOLIO» BBICTABISETCS CTYAEHTY, €CIIH B LIEJIOM ObljIa IPOBE/ICHA
cepbE3Has OATOTOBKA, HO C PAIOM 3aMEYaHUl;

o OLIEHKA «YyJOBJIETBOPUTEIIbHO» BBICTABISIETCS CTYJIEHTY, €CIU OTBET ObLI
HEIUIOXOW, OJTHAKO UMEIOTCS CEPbE3HBIE HENOYETHI IIPU MOATOTOBKE OTBETOB Ha
BOIIPOC;

o OLICHKA «HEYJIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYIEHTY, €CJIU HE ObLIO OT-
BETa Ha MMOCTABJICHHBIN BOIPOC.

Kpurepuu oneHuBaHus TeCTUPOBAHUSA

Tabmuma 7
IIxana OLIeHKA
OnenuBanug,
% BepHBIX 0TBETOB HA BONMPOCHI

85-100 OtnuyHO

70-84 Xoporio

60-69 Y 10BI€TBOPUTENHHO

0-59 HeynosnersopurensHo
Kpurepuu oneHuBanus pe3yJibTaToB 00y4eHUsA
TaOmura 8

Ouenka Kpurepun ouennBanus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYI€HT, OCBOMBLINI 3HaHU, yMe-

Bricokuuii ypo- | HUS, KOMIIETEHIIUN U TEOPETUUECKHI MaTepual 6e3 mpoOesoB; BBIMOJI-
BEHb «5» HUBIIKI BCE 3aJaHMs, IPEAYCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha BBICO-
(oTHMYHO) KOM Ka4eCTBEHHOM ypPOBHE; MPAKTUYECKUE HABBIKHU NMPOPECCUOHATBHO-

r'o IPUMEHEHUSI OCBOCHHBIX 3HAHUH C(HOPMUPOBAHBHI.

KomnereHnnuu, 3akperui€HHbIC 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
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YPOBHE — BHICOKHIA.
OLICHKY «XOPOILO0» 3aCIyKUBAET CTYJIEHT, IPAKTUUECKU TIOJTHOCTHIO
CpenHuil ypOBEHb | OCBOUWBIIMI 3HAHMS, YMEHUSA, KOMIIETCHIIMU U TEOPETUUECKUI MaTepH-
«4» a1, yueOHbIC 33/1aHUs HE OIICHEHbl MAKCUMAaJIbHBIM YUCIIOM 0aJlioB, B
(xoporo) OCHOBHOM C()OPMHUPOBa MPAKTUYECKUE HABBIKH.
KoMnereHuun, 3akperiéHHble 3a JUCLHUIUIMHON, ¢(pOPpMHPOBAHbI HA
YPOBHE — XOPOIIM (CpexHmii).
OLICHKY «y/JAOBJICTBOPUTEJIbHO» 3aCIyKUBAET CTYACHT, YACTUYHO C
npoOesiaMy OCBOMBIIUI 3HAHUS, YMEHUS, KOMIIETEHIIUU U TeOpeTHye-
CKUI MaTepuai, MHOTHE ydeOHbIe 3aaHus1 JINOO He BBIMOIHUI, JTU00
OHH OIIEHEHBbI YUCIIOM 0aJIJIOB OJIM3KUM K MUHUMAaJIbHOMY, HEKOTOPHIE
NPaKTUYECKHE HaBBIKU HE C(HOPMUPOBAHBEI.
KommnereHnuuu, 3akperi€HHbIC 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MuHUMaIIBHBI | OLEHKY «HEYAOBJICTBOPUTEIBHO» 3aCIY)KUBAET CTY/ICHT, HE OCBOMBILIUI
YPOBEHb «2» (He- | 3HAHHUSA, YMEHUS, KOMIIETEHIIMU U TECOPETHUECKUN MaTepuai, yueOHbIe
YIOBJIETBOPH- 3aJJaHuUs HE BBIMIOJIHWI, TPAKTUYECKHE HABBIKU HE CPOPMUPOBAHBI.
TEJIbHO) KoMnerenuun, 3akperiéHHble 3a JMCHUIUIMHON, He C()OPMUPOBAHBI.

[Toporossiii ypo-
BeHb «3» (ynoBie-
TBOPUTEIIBHO)

7. YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOEe O0ecnevyeHne TUCIUTIIUHBI
7.1 OcHOBHas1 JIUTEpaTypa

1. Kanamnnkosa E. A. OcHoBbI OMoTeXHOJIOTHY : yueOHOoe nocodue / E. A.
Kamamankosa, M. FO. Yepennuuenko ; Poccuiicknii rocyaapCTBEHHBIA arpapHBIi
yauBepcuteT - MCXA umenun K. A. TumwupsizeBa (MockBa). - Mocksa : PI'AY-
MCXA nm. K. A. Tumupssesa, 2016. - 186 c.

2. Kamamaukosa E. A. Kinetounast nH>keHepus pacTeHu# : yaeOHOe mocodne /
E. A. KanamnukoBa ; Poccuiickuii roc. arpapusiid yH-T - MCXA nm. K. A. Tumn-
psizeBa (Mocksa). - Mocksa : PTAY-MCXA um. K. A. Tumupszesa, 2012.-318 c.

3. CenbckoX03s1CTBEHHAsS OMOTEXHOJIOTHS : YUYSOHUK ISl CTYJI. BY30B IIO C.-
X., ECTECTBEHHOHAy4. U Tiefl. cnell. u marucrepckum nporp. / B. C. llleBenyxa, E. A.
Kanamraukosa. - M. : Beicmas mikosna, 2008. - 710 c.

7.2 lonoJIHUTEIbHAS JINTEPATYyPa

1. buprokoB B. B. OcHOBBI MPOMBINIIIEHHON OMOTEXHOIOTHH : y4el. Moco-
Oue AJid CTYJEHTOB BY30B, O0y4YalOIIMUXCS MO CrenHabHOCTAM "OxpaHa OKpy»Karo-
HIEN Cpelbl M PAllMOH. UCIIOJIB30BAHKUE MPUPOA. PeCypcoB”  "MammHbl U annapaTsl
xuM. Tip-B" / B.B.buprokos. - M. : KonocC ; M. : Xumus, 2004. - 294,[1] c.

2. bynarosckuit A. B. JlucTaHIimoHHOE MEXKKJIETOUYHOE B3aUMOJICUCTBUE /
A. B. bynarosckuii. - Mocksa : Texnuka, 2004. - 103 c.

3. byrenko P. I'. buonorus kiaeTok BBICHIMX pacTEHUH in Vitro 1 OMOTEXHOJIO-
T'MH Ha X OCHOBE : yueOHoe mocodbue / P. I'. byrenko ; MockoBCKHMii TOCY1apCTBEH-
HbI yHUBepcutTeT uM. M. B. JIomonocosa. - M. : ®BK-TIPECC, 1999. - 160 c.

4. KamamaukoBa E. A. OcHOBBI 5k00HMOTEXHONIOTHH : yueObHoe mocooue / E.
A. KanamnukoBa ; Poccuiickuii rocyJapCTBEHHBIN arpapHblii yHHBepcuTeT - MCXA
umenu K. A. TumupsizeBa (Mocksa). - Mocksa : Pocundopmarporex, 2017. - 118 c.

5. KanmammnaukoBa E. A. CoBpemMeHHBIC acCMEeKThl OMOTEXHOJIOTHH : Y4€OHO-
Metoamdeckuii komruieke / E. A. Kamammukosa, P. H. Kupakocsu ; Poccmiickmii
rocynapctBeHHbIil arpapHbiii yHuBepcutrer - MCXA umenu K. A. Tumupsizera
(MockBa). - Mockga : PTAY-MCXA um. K. A. Tumupsizera, 2016. - 125 c.
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6. Kopocrenera H. . buorexnosorus : Yue0. mocobue s CTyICHTOB BY30B,
obOyuarommuxcs no cremn. 110401 - 3ootexnus / H. U. Kopoctenesa, T. B. ['/pomoBa,
. T'. XKykoBa ; Anraiickuii rocyaapcTBEHHbBIN arpapHbiii yHuBepcurtet (bapnHayn). -
bapnayn : AT'AY, 2006. - 127 c.

7.3 MeTtoanyeckne yKa3aHusl, peKOMeHIalMU U APyrue MaTepuajbl K

3aHATHAM
1.KanamnukoBa, E.A. IIpakTukyM 10 CEIbCKOXO3SIIICTBEHHON OMOTEXHOJIO-
ruu / E.A. Kanammankosa, E.3. Kounesa, O.}O. Muponoa. — M.:KomocC,

2006. —149 c.
2.JIabopaTopHBIN MPAKTHUKYM TIO CEITLCKOXO03SHCTBeHHOM OnoTexHonoruu. /M3,
— 2-e. M.:U3n-B0 MCXA, 2014. — 116 c.

8. [lepeyenn pecypcoB HH(POPMAIMOHHO-TEIeKOMMYHHKAIIMOHHO# ceTH
«AHTEpHET», HEOOXOAMMBIX /IS OCBOECHHS AUCIHUILUIAHBI (MOTYJIs1)

1. www.genetika.ru XXypuan «bruotexHomorus» (OTKPBITBINA JOCTYII)

2. www.agrobiology.ru XXypuan «Cenbckoxo3siicTBeHHass Ouosorus» (ot-
KPBITBIN JOCTYII)
www.cnshb.ru bubaroreka BACXHIJI (OTKpBITHIH TOCTYI)
https://mail.google.com/ (oTKpBITHI JOCTYII)
https://mail.yandex.ru/ (OTKpBITBIN TOCTYT)
https://z00m.us/ru (OTKpHITHIH JOCTYTI)
https://www.skype.com/ru/ (OTKpBITEII 1OCTYTI)
https://www.google.ru (oTKpbITHIi TOCTYIT)

NGk

9. [lepevyeHb MPOrPaMMHOI0 o0ecriedeHusI 1 HHPOPMAMOHHBIX CIPABOYHBIX
CHCTEM

1. https://unity.com/ - ITnatdopmbl, Ha KOTOPBIX pa3padaTHIBAIOT KOMITBIOTEP-
HBIC UTPbI (OTKPBITHIA JOCTYII)

2. https://www.unrealengine.com/en-US/unreal - Ilnardopmbl, Ha KOTOPBIX
pa3pabaThIBatOT KOMIBIOTEPHBIE UTPBI (OTKPBITHIN JOCTYM)

3. https://www.uniprot.org/ - baza manaerx UniProt (oTKpbITHI# 10CTYIT)

4. https://www.ncbi.nlm.nih.gov/ - ba3za nannsix National Center of Biotech-
nology Information (oTkpbITHIIT TOCTYII)

Ta6muma 9
IlepeyeHb NPOrpaMMHOro odecrneyeHust
HaumeHnoBanue
Ne | pazgena yuyeOnori | HammenoBanue Tun I'on
4 5 ABTOp
/N | IMCHUIIMHBI (MO- | NPOrpaMMbl NPOrpamMMsbl pa3padoTKu
JLyJist)
Pa3znen 1 National Center National Center
«Cospemennoe | of Biotechnology for Biotechnology
1 COCTOSIHUE U Information 0O VaAIOwLAs Information, U.S. 1988
pa3BUTHE yHarom National Library
KJIETOYH O of Medicine
HHKEHEePHHN» 8600 Rockville

* Hanpumep: Adobe Photoshop, MathCAD, Asrokax, Kommac, VBasic 6, Visual FoxPro7.0; Delphi 6 u ap.
5 Vka3bIBaeTCs TUIT porpaMMbl: pacqéTHaa, niun 06yqa10u1a$1, WA KOHTPOJMpPYromias.
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http://www.genetika.ru/
http://www.agrobiology.ru/
http://www.cnshb.ru/
https://mail.google.com/
https://mail.yandex.ru/
https://zoom.us/ru
https://www.skype.com/ru/
https://www.google.ru/
https://unity.com/
https://www.unrealengine.com/en-US/unreal
https://www.uniprot.org/
https://www.ncbi.nlm.nih.gov/

Pike, Bethesda
MD, 20894 USA
UniProt EMBL-EBI,
UK; SIB, Switzer-
2 obOyuvaromas land: PIR, US. 2003
3 Unity obyuaroras Unity 2021
4 Unreal Engine |  obyuaromas Epic Games, Inc. | 2004-2021

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 15t
OCyIIeCTBJIEHHSI 00Pa30BaTEJIBLHOI0 MPoLecca Mo JUCHUILIMHE (MOTYJII0)

Tabmuma 10

Cgenenusi 00 00ece4eHHOCTH CIIEHUATH3UPOBAHHBIMYU Ay IUTOPUSAMH,
KaO0uHeTaMHu, J1a00paTOPUAMH

HanmeHnoBaHue cienuaibHbIX MOMe-

IEHUI U MOMEIeHH I 1JIl CAMOCTO-

TeJIbHOI padoThl (Ne yueOHOT0 KOp-
nyca, Ne ayniuropun)

OCHAIIEHHOCTH CNEeNNAJLHBIX IIOMEIeHNii X IoMe-
LIeHUH VIS CAMOCTOSITeIbHON PadoThl

1

2

YuyeOHast 1adopaTtopus A MPOBEACHUS
3aHITHIA CEMUHAPCKOTO THIIA, TPYIIIO-
BbIX U MHIUBUIYAJIbHBIX KOHCYJIbTAIIHA,
TEKYIIET0 KOHTPOJIS M MPOMEKYTOUHOM
arrectauuu (Yuebnsiii xopmyc Ne 37,
aymuropun Ne 212, 303-308, 314)

Cucrema ounctku Boabsl Hydrurus Ultra Flow, Ne
410124000603648

Komriekt o6opynoBaHus Al OUUCTKU U 00e33apaku-
BaHMs Bo3ayxa, Ne 410124000603649

Crepunuzarop napooit ¢popBakyymusiii CIII'A-100-1-
HH B, Ne210124558132517

Bokc Mukpobuonorunueckuii 6ezomacnoctat bBMb-I11
«Jlamunaap-C» o TY 32.50.50-010-51495026-2020 B
ucnonHeHnu: BMb-l1-«Jlamunap-C»-1,5, Ne
210124558132419, Ne 210124558132418, Ne
210124558132420, Ne 210124558132421, Neo
210124558132422

Knumartuueckas kamepa «Jlaboparopust 0nopoTOHUKNY,
Ne 410124000603662, Ne 410124000603663
KoMITIeKT KIMMaTu4ecKux YCTaHOBOK ((pUTOTpoH), No
210124558132659, Ne 210124558132660

Komriekc koHTponupyemMoro (OTOHHOTO U3TydEHUS
JUTSL pOCTa pacTeHUM (JTFOMUHECIICHTHBIN ), Ne
410124000603660

Kommiekc koHTpOoIupyeMoro (hOTOHHOTO H3TydeHUS
JUTSL pOCTa PAaCTEHUM (CBETOMOAHBIN), No
410124000603659

[leiikep nakyoarop DW-SI-D2403, Drawell, Ne
410124000603704

Hleiikep - nnkydaTop ¢ oxnaxaenuem CRYSTE, mo-
neb PURICELL SHAKING X10, Ne
410124000603688

Crnexrpodoromerp K5500Plus, Drawell Ne
410124000603673

JInodunpras cymmika, LFD-10A, Laboao, Ne
410124000603685

KommiekT maboparopHoro o60pyaoBanus mpoOOIOaro-

29



https://ru.m.wikipedia.org/w/index.php?title=European_Bioinformatics_Institute&action=edit&redlink=1
https://ru.m.wikipedia.org/w/index.php?title=Swiss_Institute_of_Bioinformatics&action=edit&redlink=1
https://ru.m.wikipedia.org/w/index.php?title=Protein_Information_Resource&action=edit&redlink=1

TOBKH 11 OMOTEXHOJIOTHUECKUX HCcCIenoBaHmii, Ne
410124000603692

Hentpudyra mabopaTropHas ¢ OXJIKICHUEM
TGL18C,Nanbei, Ne 410124000603681
JIsmoreneparop XB-50, Scientz, Ne 410124000603690
Awmmunukartop nerexrupyrouuii "J[Tapaiim" mo TY
9443- 004-96301278-2010 B monudukamuu SM6, No
410124000603637, Ne 410124000603638
I'enpnokymentupyromas cuctema QUANTUM-CX5
Edge - Epi UV PadBox, Ne 410124000603639
I'omorenuzarop nadoparopusiii RCP 24, No
410124000603640

DIEKTPONOpaTop AJis KIETOK 3YKApHOT, IPOKAPUOT U
pacrenuit CRY-3B, Scientz, Ne 410124000603691
Tepmocrar Binder, Ne210134000004208
WNuTepaktuHas nanens, Ne 410124000603731
PaGouas cTanuus ¢ mperycTaHOBICHHBIM IMPOTrpaMM-
HBIM oOectieueHneM, Ne 210134000018973

Pa6ouas crannms, Ne 210134000019227-

210134000019242
IlenTpanbpHas HayyHas OMOJIUOTEKa UMEHU
H.N. XKene3nosa, YnrtanbHele 3ai161 OH1O-
JINOTEKHU
Oowexurne Ne8 KoMmHaTa 1711 caMOIIOArO- KoMmHaTBI B OOLICKUTHSIX C BEIX0A0M B uHTEpHET, Wi-Fi

TOBKH

11. MeToauyecKkue peKoMeHAANU 00yYAOIIMMCS 10 OCBOCHH IO U CHHUILIMHBI

OOpaszoBaTenbHbId MpoOLIECC MO JUCUUIUIMHE OpraHu3oBaH B (opme
y4eOHbIX 3aHATUN (KOHTakTHas paboTa (ayAUTOPHOM ¥ BHEAYAUTOPHOM)
oOydJaromnmxcs ¢ MpernojaBaTeIeM U CaMOCTOATENbHas paboTa 00ydaromuxcs).
VYuebnble 3aHATHS (B TOM YHCIE MO peaju3alvHi MPaKTUYECKOW IOATOTOBKH)
IPEJICTaBJICHbI CIEIYIOIIMMH BUIaMHU, BKJIOUasl yueOHbIe 3aHATHS, HAIIPaBJICHHbIE
Ha MPaKTUYECKYIO MOATOTOBKY O00YYarOUIMXCs M MPOBEIEHUE TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH:

JIEKUUU (3aHATHS JIEKLIMOHHOTO TUIIA);

CEMUHAphI, MPAKTUYECKHUE 3aHATHUSA, JaOOpaTOPHbIE padOTHI (3aHATUS CEMUHAP-
CKOT'O TUIA);

IPYNIOBBIE KOHCYIBTAIINN;

WHIMBHUIyAJIbHbIC KOHCYJIBTAlUA U WHBIC y4eOHBIC 3aHATHSA, MpeaycMaTprBa-
IOIIME UHAUBUIYATBHYIO pabOTy MpernoiaBaTesisi ¢ 00yJarommumcs;

caMOCTOsITeNIbHAs paboTa 00yJarouXxcs;

3aHATHS UHBIX BUJOB.

Ha yu4eOHBIX 3aHATHSIX OOydYaromMecs BBIMOJHSIOT —3aljlaHUPOBAaHHBIC
HACTOSAIIEH MPOrpaMMoil OTJIeIbHbBIE BUBI YIEOHBIX pa0dOT, B TOM YHUCIIE OTACIbHBIX
3JIEMEHTOB paboT, CBSA3aHHBIX ¢ OyayIIel mpodeccuoHaIbHOM 1eATeTbHOCTHIO.

Buabi u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH

CryneHT, IpOnyCTUBIINHN JIEKIUIO, TPEJCTABIAECT KOHCIEKT MO0 TeME JISKIIUH.
[Tpu mpomycke MpaKTUYECKOTO 3aHATHS CTYIEHT 00s3aH oTpaboTaTh MPOMYIICHHOE
3aHsTHE.
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12. Meroanveckue peKoMeH/AALMH MPeNOAaBATESIM 110 OPraHU3alKuK 00y4eHHs]
10 JUCLHUINJIUHE

I'naBHas 3anava mucUMIUIHHBL « KileToyHas HHKEHEPHsD» - cOPMHUPOBATH Y CTY-
ACHTOB LIEJIOCTHOE TNPECTaBIEHUE O MPUMEHEHUH METOOB KJIETOYHOH WH)KEHEPUU
JJIs CO3JJaHMs HOBBIX (DOPM pacTeHHH, 00Jamarolux YCTOMYMBOCTBIO K abHOTHYe-
CKMM U OMOTHYECKUM (haKTopaM OKpY)Karolllel Cpebl, I KJIOHUPOBAHUS paCTeHMUI
U TOJyYeHUs BELIECTB BTOPUYHOIro MeTabonu3ma u3 auddepeHInpoBaHHBIX M Je-
I pepeHIIPOBaHHBIX KJIETOK M TKAHEH.

IIpu npenogaBaHuy JUCUMIUIMHEI HEOOXOIMMO OPHEHTHPOBATELCS HA COBPEMEH-
HbIe 00pa3oBaTe/ibHble U HHGOPMALMOHHBIE TEXHOJIOIUH, B TOM YUCIIE U Ha IIpHMe-
HeHHWe TecTHpoBaHusA. Hapsany c TecTUpoBaHHMEM HEOOXOIUMO MPOBOIUTH YCTHBIM
OTIPOC CTYNEHTOB M KOHTPOJIMPOBATE BBINIOJIHEHUE 3a1aHuii. KOHTpOJIbHBIE BOMIPOCEHI
BBIJIAIOTCS CTYACHTAM IO pa3zieiaM ¥ TeMaM HEIOCPEACTBEHHO Mepe UX U3yUYeHHEM.
AKIIEHT JI€NIa€TCs HAa aKTUBHBIE METO/IBI O0YUEHHUS Ha 1a00PaTOPHEIX 3aHATHAX U MH-
TEepaKTUBHOH ¢opme 0OyUeHHSI.

IIporpammy pa3pa6otanu:

Kupakocsn P.H., kannuaaT 6MoI0rnuecKux Hayk,
JIOLIEHT —a

( ~Ifonnuce)
\ s
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PELIEH3UA
Ha pabouyio MpPorpaMmy AHCHHIUIHHBI «K/leToYHas HHIKeHepHsD)
OIIOII BO no nanpagaenuo 19.04.01 - buorexHoJsiorus,
HanpaBJieHHocTb "' BHONHKeHepHs H KJIeTOUHbIe TeXHOIorHH
(kBaauduKanus BHITYCKHHKA — MarucTp)

TapakaHosbiM VBanom ['epmaoBuuem. npodeccopom kadeapsl ¢usuonoruu pacteHui
®TBOY BO «Poccuiickuii rocynapcTeeHHblit arpaphbiii yHusepeuteT — MCXA umenn KA. Tu-
MUpA3eBa», TOKTOPOM GMOJIOTMYECKHX HayK (#ajee Mo TeKCTy PEeLEH3EHT), MPOBEACHA PELCH3HA
paboued OporpaMMbl AMCUMIIMHBL «KjeTouHas HHKEHEPUs OIIOIT BO no HanpaBiaeHUIO
19.04.01 - BHOTEXHOOTHsI, HATIPABIEHHOCTh " BrOKHKEHepHs 1 KJIETOUHbIE TEXHOJIOrHK " (Maru-
cTpatypa) paspaboranHoi B PI'bOY BO «Poccuiickuit roCcyapCTBEHHbIHM arpapHblii YHUBEPCUTET
— MCXA umenu K.A. Tumupsizepay, Ha kapenpe 6uorexHonoruu (paspadorunk —Kupakocst Puma
HopukoBHa, IOLEHT, KaHANAT OMONOTMYECKHX HAYK).

PaccMOTpeB MpecTaBlIeHHbIE HA PELIEH3NIO MATePHUaIbl, PELIEH3EHT MPUIIES K CIIEYIOLNM
BBIBOJAM:

1. TlpenbaBneHHas padoyas MporpaMMa AMCLMIUIMHE! «KieTouHas WHKEHEPU» (manee no
tekcty Ilporpamma) coomeemcmgyem Ttpebosanusam OI'OC BO mo HanpapieHuro 19.04.01 -
BuoTtexHonorust. [IporpamMma codepoicum BCe OCHOBHBIE Pa3/ienbl, coomeemcmeyent TpedOBAHUAM K
HOPMATUBHO-METOANYECKUM JOKYMEHTaM.

2. Tpencraenennas B [IporpaMme akmyaibHocnty y4eOHON AUCLMIIMHBL B PAMKaX peanu-
sauun OTIOIT BO He nodnedicum covuenuto — AACUMIUTAHA OTHOCHTCS K 0Osi3aTeNbHOM uacTw
yueGHoro uukna — b1.B.01 _

3. lNpencrasnenHble B Ilporpamme yeau AWUCUMTINMHBEL COOMBEMCmMEyIoNm TpeOoBaHUAM
@®I'OC BO uanpasnenuns 19.04.01 - buorexHonorus.

4. B coorBercTBuM ¢ [Iporpammoii 3a gucunniunoi «Kierounas WHKEHEPUA» 3aKPETICHO
7 komnemenyuii. Jucuunnuna «KnetodHas MHKeHepUs» W npeacTasieHHas [Iporpamma cnocob-
Ha peanuzoeams WX B 0ObABNEHHBIX TpeboBaHWsAX. Pe3ynbraTbl 00yueHHs, MPEACTABICHHbIC B
[IporpaMme B KaTeropusixX 3HaTh, yMETb, BIANETh COOMEEMCMEYIONM crieunrKe U COAEPIKAHUIO
JVCUMITIHHB] U 0eMOHCIPUPYIONT 803MOICHOCb TIOJTyYEHUsI 3asBJICHHBIX PE3YILTATOB.

5. O6Las TPyAOEMKOCTh AucLMMIMHbl «KneToyHas MHKeHepus» cOCTaBisfeT 3 3a4€THbIC
equnnLpl (108 uac/us HUX TpaKTHYecKas MOAroToBKa 4).

6. Wndopmauns 0 B3aMMOCBA3M U3y4aeMBbIX AMCLMIUIMH U BOMPOCaM MCKIIOUCHHS ny6nu-
pOBAaHHMs B COAEPIKAHUM JUCLMIIMH coomeemcmeyem NeHCTBUTEILHOCTH. Hucuunnuna «Knetou-
Hasl MHKEHEpHs» B3amMocBsi3aHa ¢ Apyrumu aucuunauuamu OIOIT BO YuebGHOro mnaHa no
nanpasneHuto 19.04.01 - buoTtexHoaorust 1 BO3MOXKHOCTD nyOonuMpoBaHUs B COAEPKAHUW OTCYT-
CTBYET.

7. Tlpencrasnennas IlporpamMma mpennonaraeT MCTOJB30BAHHE COBPEMEHHBIX oOpa3zoBa-
TebHbIX TEXHOIOHil, CIIONb3yeMble TIPH PEANU3aLMK Pa3iniHbIX BUAOB yuebHol paboTsl. Dop-
MBI 06pa30BaTeNbHBIX TEXHOIOTHH_coomeencmeyiom crielprKe AUCUUILTHHDI.

8. Tlporpamma aucumriutbl «KnetouHas MHAKEHEpUs) NpearonaraeT 4 3aHATHS B MHTEp-
aKTUBHOM dopme.

9. Buzpl. comepikaHHe W TPYHLOEMKOCTE CAMOCTOATENBLHOH paboThl CTYACHTOB, MPECTAB-
- neHHble B [lporpamme, coomeemcmesyion TpeOOBaHUSIM K MOATOTOBKE BhIMYCKHMKOB, COACpIKa-
umest Bo ®TCOC BO nanpasnenus 19.04.01 - buorexnonorusi.

10. TIpeacTaBneHHsle 1 onucanHsie B [Tporpamme hopmbl mexyujeil OUEHKH 3HaHM# (ornpoc,
kak B (opMe 0OCYkKAEHHs! OTACNbHBIX BOMPOCOB, TAK M BBICTYIUIEHHS W y4acTHE B AHCKYCCHX,
JMCTIYTAX, BHINONHEHHE BUPTYalbHBIX MPAKTHUECKMX paboT, yacTie B TECTUPOBAHUH,), COOMEeN-
cmeyrom cneudpyKe JUCLUTIIMHBL U TPEOOBAHUAM K BbIMYCKHUKAM.

dopma MPOMEXKYTOUHOr0 KOHTPOJIA 3HAHMH CTYAEHTOB. MPEAYCMOTPEHHAs [Tporpammolit,
ocyliecTeseTcs B popMe K3aMeHa, YTO coomeenicnigyem CTaTycy AMCLUMIIIMHBL, KaK AMCLHIIIH-
Hbl 06s13aTeNbHON yacTh yuebHoro uukaa — 51.B.01 ®I'OC BO nanpaenenus 19.04.01 - buorex-
HOJOTHSI.




I'1. ®opMmbl oLeHKH 3HAHMIL, NpeaCTABNEHHbIE B [Iporpamme, coomeemcmeyviom cneuuduxe
AVCUMIUIMHEL M TPEOOBAHMAM K BBIMTYCKHUKAM.

12, VYueGHo-meTonunyeckoe obecredeHue AUCLUIIUHI NPEACTABIEHO: OCHOBHOM JHTE-
patypoii — 3 ucTouHMK (6a30BbIH yueGHHK), NOMONHHTEIbHOMN JUTEPATypol — 6 HaKMEHOBaHMUIA.
MIEPHUONMHECKIMY M3NAHHUAMU — 2 HCTOYHMKOB CO CCBUIKOM HA 31EKTPOHHbIE pecypcel, MHTepHeT-
pecypeel — 8 MCTOUHMKA M coomeemcmeyem TpeGosanusm ®IOC BO Hanpasaenus 19.04.01 -
buotexHonorus.

13. MarepuanbHo-TexHHYeCcKOe ofecreyeHune AUCHUMIMHBL COOTBETCTBYET cneuuduke
AWCUMIIIMHBL «KreTounas nmkeHepus» W obecrneynBaeT UCMNONb30BaAHNE COBpPEMEHHEIX 00pa3oBa-
TE/IBHBIX, B TOM YMCJIE MHTEPAKTUBHEIX METOI0B 00Y4eHHUsI.

14. Metonuueckue  pexoMeHaaluu CTyA€HTaM W METOJMYECKHE  peKOMeHJaL1U
MpENoAaBaTENAM MO OpraHu3alLMK 00y4eHMs MO JMCLMILIMHE AAKOT MPEeCTABIEHHE O cneyndrke
00yuyeHus 1o aucuuninbe « Knerounas MHIXKEHEPUSI».

OBILIUE BBIBOIbI

Ha ocHoBaHMK MpoBeneHHOM pelleH3UM MOKHO ClIENaTh 3aKMOYCHHE. UTO XapakTep, CTpyK-
Typa M coAeprxaHue paboyeld nporpammbl AUCUMILIMHBI «KeTouHas urxenepus» OIMOIT BO no
Hanpaenenuto 19.04.01 - Buorextonorus, HanpapneHHOCTS " bronHkeHepust U KJleTOuHbIE TeXHO-
noruu " (KBanM(UKALMA BBITYCKHMKA — MarucTp), pa3paboTaHHas JOLEHTOM Kadeapbl GHOTEXHO-
JIOrvM, KaHauaaTom Ouonormuyeckux Hayk Kupakocsu P.H. cooTBeTcTBYET TpeboBaHusim DI OC
BO, coBpemenHbIM TpeGoBauusAM sKOHOMUKH, PbIHKa Tpyna W TO3BOJNMT MpH e€ peanusaLuu
YCnewHo obecneunts popMUpOBaHHE 3asiBIEHHBIX KOMMETEHLMI.

Peuensent: Tapakanos W.I., npoceccop, npopeccop kapenprr GpusHoIOrUm pacrenuii ®I'6OY BO
«Poccuiickuii rocyapcTBenHbIi arpapHbiii yHuBepceuteT — MCXA umenun KA. Tumu-
A3€Bay, JIOKTOP.OMONOrMYECKHX HayK

P V__/-E“:/ ol Y

cf — A2 g% _ 2msr

35



