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AHHOTAIUA

paboueii nporpammbl yueoHo# nucuunmiauibl b1.B.01 «KiieTrounasi nH:keHepusi» 1JIs1 MOATO-
TOBKH MaructpoB no HanpasJjenuio 19.04.01 — buorexHoJiorusi, HanpaBJeHHOCTh buonH:ke-
HepHsi 1 OMOHAHOTEXHOJIOTUH

Ilear ocBoeHMsI AMCHMILUIMHBI: B COOTBETCTBUHM C KOMIICTCHIIUSMH, SBISCTCS OCBOCHHE
MarucTpamM TEOPETHYECKHX U MPAKTUYCCKUX 3HAHUU W MPUOOpPETEHHWE YMEHUH W HAaBBIKOB IO
MIPUMEHEHUIO COBPEMEHHBIX METOAO0B KJIETOYHON MHKEHEPUU B PACTEHUEBOJCTBE U arpOIpOMBIIII-
JIEHHOM KOoMILIeKce. JIuCIuIuInHa HalpaBjieHa Ha O3HAKOMJICHUE MaruCTpoB C COBPEMEHHBIMH Me-
TOAAMH KJIETOYHOW OMOTEXHOJIOTHH IS MPOU3BOJICTBA MPOAYKIIMU PACTCHHEBOJCTBA, 00Ja1aro-
HICH MOBBIIIEHHOW MPOJIYKTUBHOCTBIO, YCTOWYMBOCTBIO K CTPECCOBBIM (PAKTOpaM Cpelibl, MOTyde-
HUIO O€3BHPYCHOTO IMOCAJOYHOTO MaTepuajia, a TakKe MPUMEHEHUE METOIOB JUIsl YCKOPEHHS Ce-
JEKIMOHHOTO mporecca. CTYACHT JOJDKEH 3HAaTh TEXHHUYECKHE dTambl paboThl M TpeOOBaHUS,
MPEABSBISIEMBIE K TOTOBOM MPOAYKIIMH.

MecTo TUCHUILUIMHBI B Y4e0OHOM IUIaHe: JUCIHIUIMHA BKIIOYEHA B 0a30BYIO0 YacTh yueO-
HOTO I1aHa 1o HarnpasjeHuto nmoaroroBku 19.04.01 —brorexHonorus

TpeGoBanus K pe3yjibTaTaM OCBOEHHS JUCUUILUIUHBI: B PE3yJIbTAaTE OCBOCHUS
JUCHUILIAHBI hopMupyroTcs cnenyromue komnerenuuu: YK-1.3; YK-2.1; [TKoc-1.1; [TKoc-1.2; [TKoc-1.3;
ITKoc-2.1; ITKoc-2.2

Kparkoe coaep:xxanue aucumiuinubl: uciumimHa «Knetounas vHXeHepuUs» IpU3BaHA
00y4YnTh OYIyIIEro CHEIUATUCTa HAYYHBIM U MPAKTUYECKHUM METOJIaM M TEXHOJIOTHSIM B 00JacTH
KJICTOYHOM MH)KEHEpUM pacTeHHil. B AMCUUIUIMHE MpeNCTaBICHb OCHOBHBIC MOHSTHS; METOJbI U
00BEKTHI KJIETOUHON WHKEHEPUHU PACTEHUH; MPAKTUIECKOE UCIOJIb30BAHUE KICTOUYHON WHKEHEPUH
B CENIEKLIMU PACTCHHI, HapaBICHHbIC HA YCKOPEHHE CEeNIEKIIMOHHOTO Tpoliecca (KIeTOYHasl CelleK-
IUsi, coMaTuyeckas THOpPUAN3als, KyJIbTypa H30JHMPOBAHHBIX 3apObIIICH, OIIOAOTBOPEHHE IN
Vitro, mosyyeHne COMaKJIOHAIbHOW M3MEHYMBOCTH U 1Ip) WM TOBBIIIeHHE 3(dekTuBHOCTH 0TOOpa
MCKOMBIX (pOpPM pacTeHuid, moIydeHs: 0€3BUPYCHOTO MOCAJ0YHOTO MaTepuana; MoJydeHre HOBBIX
[ITAMMOB-CYIIEPIPOAYIIEHTOB BTOPHUYHBIX METAOOJUTOB; MpPHUBEIEHA TEXHOJOTHS BBIPALTUBAHUS
KYJIBTYpBI KJIETOK Ha TBEP/ABIX M JKUJKUX MUTATEIBHBIX Cpelax, B OnopeakTopax u (epMeHTepax.
[IpuBoANTCS TEXHHKa KyJIbTUBHPOBAHMS PA3IMYHBIX MEPBUYHBIX SKCIUIAHTOB HA MCKYCCTBEHHBIX
MUATATEIBHBIX CPElaxX B Pa3HBIX YCIOBHUSX KYJIbTUBUPOBaHUS. [[03HAKOMUTH ¢ COBPEMEHHBIM 000-
pPYJIOBaHHEM U MPHHIMIAMHU PAOOTHI MPU UCHOIH30BAHUU PA3IUYHBIX METOJ0B OHMOTEXHOIOTHH.
Kypc «Knerounas wHXEHEpUs» MUMEET TECOPETUUYECKYIO M MPAKTUKO-OPHUEHTHUPOBAHHYIO HaIpaB-
JIEHHOCTh. MaTtepuan WUTFOCTPUPOBAH MPUMEPAMU MPAKTUYECKOTO HCIIOIb30BAHUSI METOJ0B OMO-
TEXHOJIOTHH B PACTCHUEBOJICTBE.

O0masi Tpy10eMKOCTh TMCHMILUIMHBI/B T.4. NPAKTHYECKAs MOATOTOBKAa. COCTABJIISACT

3 3au4. ex. (108 yacos/4 yac. npakTUYECKOM MOATOTOBKH).
IIpoMeKyTOYHBIN KOHTPOJIb: K3aMeH

1. lleans ocBOEHNSI AUCHUILIHHBI

IHenpro ocBoeHus aucuMIuMHbl «KieTtodyHas MHKEHEpUs», B COOTBETCTBUU C
KOMIETEHIUSIMH, SBIsETCS (popMupoBaHHe y OyIyIIMX BBITYCKHHUKOB TEOpETHYE-
CKMX 3HAHUM M IPAKTUYECKUX HABBIKOB [0 IIPUMEHEHUIO COBPEMEHHBIX METO/OB
KJIETOYHOM HH)KEHEPUM B DPACTEHUEBOJCTBE M AarpOIPOMBIIUICHHOM KOMIUIEKCE.
JlucumiuiiHa HarpasiieHa Ha O3HAKOMIJIEHME MaruCTpOB ¢ COBPEMEHHBIMA METOJaMU
KJIETOYHOW OMOTEXHOJIOTUH JJIsl IPOU3BOACTBA MPOIYKIIMU PaCTEHUEBOICTBA, 00Ja-
JAIOIIeH MOBBIIIEHHON MPOTyKTUBHOCTHIO, YCTOMYHUBOCTBIO K CTPECCOBBIM (pakTOpam
Cpelbl, TOJYYEHUIO0 OE3BUPYCHOrO IMOCAJI0YHOI0 MaTepuaia, a TaKXkKe MPUMEHEHHE
METOJIOB ISl YCKOPEHMsI CEIEKUMOHHOrO npouecca. CTyIeHT NOKEH 3HAaTh TEXHU-
YeCKHE 3Talbl paboThl U TPEOOBAHMUS, IPEABIBISIEMbIE K TOTOBOM MPOAYKIIUH.



2. MecTO IMCUMILUIMHBI B Y4eOHOM Ipolecce

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

[IpeamecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
nucuumuinHa «Kietounast uHxxeHepus» ABISItoTcsl «MeToI0I0THYeCKUe OCHOBBI HUC-
clenoBaHuil B OmoTexHojorun», «MHbopmarmoHHbie TEXHOJIOTHH B OMOTEXHOJIO-
run», «MeTtomuka mpodecCHOHANBHOTO O00y4YeHus», «bUOHAHOTEXHOIOTUMY,
«YTpaBiieHne KaueCTBOM OMOTEXHOJIOTHYECKOU MPOTYKITHI.

JNucuuminna «KiieTouHass MHXKEHEpPUs» SBISIETCS OCHOBOIOJATAIOIIUM JIJIs
u3ydyeHus aucuuiinH «['eHHas wumkenepus», «buoundopmarukay, «BTopuuHBIA
MeTa0O0JIU3M BBICHIMX pacTeHui», «HHOBAllMOHHBIE arpoOMOTEXHOJOTHNY, «buo-
umxkenepust B AITK».

OC0OEHHOCTBIO TUCHUIUIMHBI SIBISAETCS TO, YTO JUCIMIUIMHA peain3yeTcs Ha
pycckoM s3bike ¢ mpuMmeHenneM 20 u JJOT.

B 06yuenuu ¢ npumenenuem D0 u JIOT ucnons3yoTcs Caeayromue OpraHu-
3aIMOHHbIE (OPMBI yUEOHOM J1eATETbHOCTH:

. JEKIUS;
. KOHCYJIbTAIIHS;

. npakTuyeckas padbora;

. CaMOCTOsITeNIbHAs BHEAyIUTOpHAas paboTa

COHpOBO)KI[CHI/Ie MNPCAMCTHBIX AOUCTAHIOHUOHHBIX KYPCOB MOJKCT OCYHICCTB-
JTBCA B CIICAYIOMIUX PCKHUMAX:

. TecTupoBanue on-ling;

. KOHCYJIbTaru on-line;

. MPEIOCTaBIEHNE METOIUYECKUX MAaTEPHAJIOB;

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

JIMYHBIC BUJIBI TEKYIIIETO KOHTPOJISI U MPOMEXKYTOUHON aTTECTAIUN ).

Pabouas nporpamma qucturinabl « Kietounast mHKEHEpHUs» 711 HHBAIUAOB U
JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbsI pa3pabaTbiBaeTCS WHIAUBUIYaAITh-
HO C YY4€TOM OCOOEHHOCTEH MCUXO(PU3NUECKOTO Pa3BUTHUS, WHIUBUIYAIbHBIX BO3-
MOYHOCTEH U COCTOSTHUS 370POBbs TAKUX 00YUYarOIITUXCS.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO IMCUMILINHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHUS 00pa30BaTe/JIbHOM
NPOrpaMMslI

OGpazoBaTtenbHbIE pe3yJIbTaThl OCBOCHUS TUCIHUIUIMHBI O0YyYaIOIUMCS, TIPE/I-
CTaBJICHEI B Ta0uIe 1.



4. CTpyKTypa M coepsKaHNe U CHUILTHHbI

4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT
1o ceMecTpam

OO6mast TpyI0EMKOCTh AMCIUILIMHBI cocTaBisieT 3 3ad.ed. (108 wacom), ux
pacmpejiesieHre 1Mo BuaaM padoT 1Mo ceMecTpaM IPeICTaBIICHO B Ta0JHIIe 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

e Kox Coneprxanue ) 5 B pesynbpraTe n3ydyenus yueOHOM TUCIMILTUHBI 00yYaIOIIUECs TOJKHBI:
komreTeHmu (wim e€ | MHAuKaToOpbl KOMIIETEHIIUI
/11 | KOMIIETeHIIUU 3HaTb yMETh BJIAJICTh
YacTH)
1 |VK-1 Crnioco6en ocymecTBisath | YK-1.3 OcymectBisier mo- | OcHOBHYIO nH(pOpMa- | AHanm3upoBaTh  coBpe- | MHpOpMammelr o moctu-
KPUTUYECKHUI aHaJIU3 NIPO- | UCK BAPUAHTOB PELICHHUS LU0 O IOCTHKEHUH | MEHHOM COCTOSHUE KIle- |KEHUSIX KICTOYHOM HMHXKe-
OJIEMHBIX CUTyaluil Ha BBISIBIIEHHOH MPOOJIEMHON | KJIETOYHOM OMOTEXHO- |TOUYHOM HWHXKEHepuHu pac-|Hepuu B Poccuum u 3a py-
OCHOBE CUCTEMHOTI'O IIOJI- | CUTyallud Ha OCHOBE JOC-  |JIOTUM PACTEHWM AJIs | T€HWH A pelieHHs BbI- |O0€KOM AJIs PELIeHUs Bbl-
X071a, BEIpaOaThIBaTh TYIIHBIX UCTOYHUKOB HH- pelleHNs BbISIBICHHOM |sABIEHHOW  MpOOJEMHOM |ABIEHHOW  IpoOieMHON
CTPATEruIo JEHCTBUM ¢dopmanuu. Onpenenser B |MpoOJIEeMHOM cuTya-  |CUTyalluh M HPUHATHS |CUTyallud W TPUHATHA
paMKax BBIOPAHHOTO pellie- |IMU U NPUHATHS 3¢-  |3(h(deKTUBHBIX peleHul |3 (PEeKTUBHBIX  peIIeHUi
HUSI BOIIPOCHI (3a1a4H), (EeKTUBHBIX PELIeHUuH |MpoOieMbl poOJIeMbI
HoUIeXkalIMe JalbHenell | mpoGsieMbl
paszpaboTke, 1 000CHOBBHI-
BaeT ero BeIOOp. [Ipennara-
€T CHOCOOBI UX pelleHHs
2 |VK-2 CriocobeH ynpasisTh VK-2.1 ®opmynupyer B OcHoBHble nenu u 3a- | Dopmynuposars nenu u|CoBpeMeHHOM uHPOpPMa-
IPOEKTOM Ha BCEX 3Talax | paMKax 0003HaueHHOH Jla4yd KJIETOYHOM MH- |3aJa4d KJIETOYHOM MH-|LUed O METOAAX KIIETOY-
€ro >KU3HEHHOTO ITUKJIa npoOJIeMbl LIeH, 3a/1a4H, KEHEPHUU PaCTCHUH KEHEPUHU PACTeHUH IS |HOW WHXKCHEPUM ISl BbI-
aKTyaJIbHOCTb, 3HAUUMOCTb MIPaBUIBHOTO MPOBEIEHUS | [IOJTHEHEUS! OCTaBJIEHHbBIX
(Hay4yHYIO0, MPAKTHUECKYIO, Hay4HO- Hened u 3a1a4 B HAyYHOM
METOAMYECKYIO U HHYIO B UCCIIEIOBATEIbCKUX  Pa- | [IPOEKTE
3aBUCUMOCTH OT THIIA IPO- 00T
€KTa), 0XKHJIaeMbIE PE3YIlb-
TaTbl U BO3MOXKHbIE C(hepbl
UX NIPUMEHEHUS
3. |IIKoc-1 Crioco6en ucrons3oBats | [IKoc-1.1 Brnaneet akry- AxtyanbHyto nHpop- | OcymecTBusaTs cOop u AxTyanbpHOI nHpOpManu-

U poBbIE CPEICTBA U
TEXHOJIOTHH, COBPEMEH-
HBIC JIOCTH)KCHUS HAHO- 1
OMOTEXHOJIOTUIA, MOJIEKY-
JSIpHOM OMOJIOTHH B Cellb-
CKOM XO035HCTBE, 3KOJIOTHH

aNbHOM MHpOPMaLue o
BO3MOKHOCTSIX ITPUMEHE-
HUSI pa3paboTok B o01acTu
HaHO- ¥ OMOTEXHOJIOTHH,
MOJIEKYJISIPHOM OHOJIOTHH B
Pa3IMYHBIX OTpaCcisX KO-

MalUI0 O METOJIAX U
TEXHOJIOTUAX KJICTOY-
HOU MH)KEHEPH, CO-

BPEMEHHBIE JOCTIKE-
HUS KJIETOYHOU UHXKE-
Hepuu B 001acTu pac-

0000111eHIE aKTyaTbHYIO
MH(POPMALIUIO TIO COBpe-
MCHHBIM JOCTHKCHUAM
KJIETOYHOI HH)KEHEPUH B
00J1acT! pacTeHUEBOICT-
Ba, MCIOJIB30BATh MPO-

€l U JaHHBIMHU 110 COBpE-
MEHHBIM JOCTHXEHUSIM
KJICTOYHOW MHXCHEPHH B
00J1acTH arpOHOMHUHU, pac-
TEHHEBOJCTBA; HABBIKAMU
HCIIOJIB30BaHUsA IPOrpamMm
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n MCIUINHE

HOMMKH; HCTIONIb3YeT U -
POBBIE CPEICTBA U TEXHOJIO-
THH

TEHUEBOJICTBA; TPO-
rpaMMbl OHJIAlH- 00-
menns Gmail,
Yandex.mail, Zoom,
Skype u np.; 6a3b1
naHHbIX; Python ¢
OHOIMOTECKAMM
Requests, SQL
Alchemy, opunnans-
HBIE€ CalThl MHUHH-
CTEpPCTB U BEJIOMCTB

rpaMMbl OHJIalH- 0011Ie-
uusg Gmail, Yandex.mail,
Zoom, Skype u ap.; ocy-
IIECTBIIATH TIOUCK B 0a3ax
JAHHBIX; U3BJICKATh WH-
(dhopMmanuio u3 6a3 naH-
HBIX; TPUMEHSATH TIPO-
TrpaMMHBIE TTPOYKTHI —
Python, AGROS, Excel,
Word, Outlook, Power
Point, Zoom u xp.

onaiin- oomenus Gmail,
Yandex.mail, Zoom,
Skype u np. ; 6azamu 1aH-
HBIX; HaBbIKAMHU pacuéra
BJIMSIHUS Pa3IM4IHbIX (haK-
TOPOB a0MOTHYECKOH U
OMOTHYECKOH TIPUPOIBI HA
OMOTEXHOJIOTUICCKUE
MPOIIECCHI, HCTIOIB3YS
nporpaMmy Statistica

[TKoc-1.2 CamocTosATeIbHO
BBITIOJIHSET UCCIIEIOBaHMS B
00J1aCTH CeNbCKOTO XO35Ti-
CTBA, 3KOJIOTUHM U MEIULIH-
HE C IPUMEHEHHEM COBpE-
MEHHBIX METOJIOB U 000PY-
JIOBaHMSI HAHO- U OMOTEX-
HOJIOTUH, MOJIEKYJISIPHON
6uosioruu, MUQPPOBBIX
CPEACTB M TEXHOJIOTH

MeToap! KJIIETOYHOMN
WH)XEHEPHUH JIJIsl Opra-
HU3AIUHU U IPOBEJIe-
HUS HaYYHBIX HCCIIe-
IIOBAaHUH CaMOCTOSI-
TEILHO

CaMOCTOATENBHO OpraHu-
30BBIBaTh U [IPOBOAUTD
Hay4HbI€ UCCIIEIOBAHUS C
UCTIOJIb30BAHUEM METO-
JI0B KJIETOYHON MH)KEHe-
puu

MeTomaMu KJI€TOYHOH
WHXXEHEPHUH JIJIsl OpraHu-
3aIlMi U MPOBEJICHHUH Ca-
MOCTOSITEJIbHBIX HAYIHBIX
HCCIIEJOBAHNN

[TKoc-1.3 Pa3pabarbiBacT u
YCOBEPUICHCTBYET COBpE-
MEHHbIE METOBI HAHO- U
OMOTEXHOJIOT U, MOJIEKY-
JSIpHOM OMOJIOTHU TPU Ha-
YYHBIX UCCIICJIOBAHUSAX B
Pa3IMYHBIX 00JIACTAX CEITb-
CKOT'0 XO035MCTBa, 3KOJOTUH
1 MEIUIINHBI

CoBpeMeHHBIE METOIbI
KJICTOYHOW WH)KCHE-
PUU pACTSHUH JUIsI
PEIICHUS aKTyaJbHBIX
npobnem AITK

CamocrosTensHO — paspa-
0aThiBaTh W MNPUMEHSITH
Ha TMPAaKTUKE COBPEMEH-
HBbIE METOJIbl KIICTOUHOMN
WH)KEHEPUU PACTCHUH st
pPEeUICHUA AKTYyaJIbHBIX
mpobiiem AITK

Hagsikamu npoBeieHus
Hay4HO-
UCCIIEIOBATEIbCKON pado-
THI C LIEJIBIO YCOBEPILEH-
CTBOBAaHUS METOJOB KJle-
TOYHON MHXEHEPHH pac-
TEHUMN

TIKoc-2

Croco0O€eH BBITTOJIHATD
OHOTEXHOJIOTUYECKUE U
MHUKPOOHOJIOTHICCKUE HC-

[TKoc -2.1 OcymiecTBiser
pa3paboTKy MpeAJIOKCHUHA
IO COBEPIICHCTBOBAHUIO

OCHOBHBIE METOIBI
KJIETOYHOU MHYKEHE-
pUH PACTCHHIA JUIS T10-

OcymiecTBisger pa3padboT-
KY IIPEIJIOKEHUH TI0 CO-
BEPIICHCTBOBAHUIO METO-

COBpeMeHHBIMI/I MEeToaa-
MU JJI1 YCOBECPIICHCTBA-
BaHUS TEXHOJIOTHI 10J1Yy-

8




CIICJIOBAHMS, B T.4. B 00-
JIACTH Pa3pabOTKU HOBBIX
OMOTEXHOJIOTHIECKUX
MPOAYKTOB ¥ OMoMare-
pHYanoB, MUILEBHIX, KOP-
MOBBIX U JIEKAPCTBEHHBIX
CPEACTB, MPUPOJIOOXPAH-
HBIX (9KOJIOTHYECKHX )
TEXHOJIOTUH COXPaHEHUS
MPUPOAHON Cpenbl U 310-
POBBsI UeIOBEKA

OMOTEXHOJIOTUH MOTyYeHUs
BAB, 6uonpoaykToB u
O6romMaTtepuaioB, KOpMO-
BBIX, ITUIIEBBIX U JEKapCT-
BEHHBIX CPEZCTB C HCIIOIb-
30BaHUEM MHUKPOOHOJIOTH-
YeCKOro CHHTe3a U OHo-
TpaHcopMaIu MUKPOOP-
TaHU3MOB, KJICTOYHBIX
KYJIBTYP MUKPOOPTaHHU3-
MOB, )KUBOTHBIX M PACTCHUMN

JydeHust 0€3BUPYCHO-
r0 TI0CaI0YHOTO MaTe-
puasa, HOBbIX (hopm
pacTeHul, ycToM4n-
BBIX K CTPECCOBBIM
¢dakropam u 1p

JIOB KJIETOYHOM UHIKEHE-
PHUU PACTEHUI C LETBIO
MOTy4YeHUs] OE3BUPYCHOTO
M0CaZI0YHOTO MaTepuaia,
HOBBIX ()OPM paCTCHHIA,
YCTOMYUBBIX K CTPECCO-
BBIM (haKTOpaM | Jip

YeHHs: 0€3BUPYCHOTO T10-
CaJIoOYHOI0 MaTepuaia,
HOBBIX (JOPM pacTEeHHIA,
YCTOMYUBBIX K CTPECCO-
BBIM (paKTOpam | JIp

ITKoc- 2.2 Bnaneet meto-
JaMH pa3pabOTKH U TEXHO-
JIOTHYECKOTO COMPOBOXKIe-
HUSI OMOTEXHOJIOTMYECKUX
MPOIIECCOB MOTYYCHUS
OHMOJIOTMYECKH aKTHBHBIX
BEIIECTB, OMOIPETapaToB,
O6MONPOIyKTOB U OHoMaTe-
pHaoB; MPOM3BOACTBA U
KOHTpOJIs 6M06€e30nmacHo-
CTH KOPMOBBIX, ITUILEBBIX U
JIEKapCTBEHHBIX CPEJICTB,
Ouomarepuanos (B T.4.
KOMIIO3UTOB U M3JENINI
OMOMEIUIIMHCKOTO U TeX-
HUYECKOTO HAa3HAUCHHS)

OCHOBHBIE METObI
KJIETOYHOH MHXKeHe-
pHUH pacTeHUH IS Ho-
Jy4eHHs 0e3BUPYCHO-
o 110CaJ04yHOr0 MaTe-
pHaia, HoBbIX GOpM
pacTeHHH, yCTOWYH-
BBIX K CTPECCOBBIM
¢baxTopam u 11p

OcymiecTBiser pa3paboT-
Ky HpeIosKeHuii mo co-
BEPIIEHCTBOBAHUIO METO-
JI0B KJIETOYHON MH)KEHe-
PHHU paCTEHUH C LEIIbIO
HOJTy4eHUs: 0€3BUPYCHOTO
MI0CaZI0YHOTO MaTepuala,
HOBBIX ()OPM pacTEeHUH,
YCTOMYMBBIX K CTPECCO-
BBIM (haKTOpaMm u Jip

CoBpeMeHHbIMU METO/1a-
MU JUIs yCOBEPIIECHCTBA-
BaHUsI TEXHOJIOTUI MOITy-
4eHus1 0€3BUPYCHOTO I10-
CalOYHOr0 MaTepuania,
HOBBIX (hOPM paCTEHUIA,
YCTOHYMBBIX K CTPECCO-
BBIM (hakTOpam U ap




OYHAS ®OPMA OBYYEHUA

Tabmuma 2a
. 1
PacnpenesieHre TPyA0EMKOCTH JUCHUILUIMHBI 110 BHIaM padoT Mo ceMecTpam

TpynoeMkocTh
Buj y4eOHoii padoThI gac. 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 pabomwl (JIP) 14 14
Ipaxmuueckue 3ausamus (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 MeKyuwemMy KOHMpPOII0 3HAHU (Camo-
cmosmenvbHoe uzyienue pazoenos, npopabomka u No8mopeHue 231 23,1
JIEKYUOHHO20 MAMepuand u Mmamepuaia y4eoHulx nocoouti, '
1n0020MOBKA K NPAKMUYLECKUM 3AHAMUSAM)
Todzomoska Kk SK3aMeHy (KOHMpPonb)* 24,5 24.5
By mpomMexxyTOYHOT0 KOHTPOJIS: DK3aMeH

* B TOM YHCIIE MMPAKTUYCCKAA MOATOTOBKA

4.2 Conep:xaHue TUCIHUNINHBI

OYHAS ®OPMA OBYYEHMUAA

Tabmuia 3a
TemaTnuyeckuii NUIaH y4eOHOW TUCIUINIHHBI
Bueayau
AynutopHasi padora TOpHAas
HauMeHnoBaHue pa3gesioB M TeM Beero paGora
AUCHUIIJIUH J JIP H3 IIKP CP
Bcero/* | gcero BCEro/*
*
Pa3nen 1 «CoBpemMeHHOe COCTOSTHHE U 10 2 - 4 4
pa3BHUTHE KJIETOYHON MHKEHEPHU»
Tema 1-1. Ilenun u 3ama9m KIETOIHOM 6 2 - 2 2
uHxeHepuu. OCHOBHBIE METOJIbI U OOBEKTHI
VCCIIETOBAHUY B KJIETOYHOW MHKEHEPUU
Tema 1-2. OcHOBHBIE HaMPaBICHUS 4 - - 2 2
MCCIICTIOBAHUI KJIIETOYHON MH)KEHEPUH
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Bueayau

AyautopHasi padora TOPHAas
HanmeHoBaHue pa3ieoB U TeM Beero paGoTta
AU CIMIITIMH JI JP | 13 | IKP CP
BCero/* | peero | Bcero/*

Pasnen 2 «KyJabTypa KJI€TOK M TKaHel 2212 4 6 6/2 6
pacTeHuin»
Tema 2-1. [ToaydeHue KyabTyphbl KICTOK Ha 8 2 2 2/2 2
arapr30BaHHBIX MMUTATEIBHBIX CPEHAX
Tema 2-2. [ToaydeHue KyabTypbl KIETOK Ha 6 - 2 2 2
KHUJIKHX IMATATEIBHBIX Cpeaax
Tema 2-3. [lonyyeHue mTaMMOB-IIPOYIIEHTOB 8 2 2 2 2
BEIIIECTB BTOPHYHOIO CHHTE3a
Pa3nen 3 «KiionupoBanue pacrenuii» 24/2 4 4 10/2 6
Tema 3-1. DTamnbl 1 METOIbI KIOHUPOBAHUS 6 2 - 2 2
pacTeHuit
Tema 3-2. Tlonyuenue 6e3BUPYCHOTO 8 - 2 4/2 2
M0CaJI0YHOTO MaTepuaa
Tema 3-3 OcOOCHHOCTH KJIOHHPOBAHHMS 10 2 2 4 2
pacTeHuil pa3HbIX TAKCOHOMHUYECKUX TPYIIIT
Pa3nen 4 «[IlpumeHeHne KJIETOTHOM 25,1 4 4 10 7,1
WH)KEHEPHH B CeJIeKIIMU PACTeHU»
Tema 4-1. OmnogoTBOpeHue iN Vitro, KyiapTypa 5 - 2 2 1
M30JIMPOBAHHBIX 3apOABIIIEHN
Tema 4-2. [Tonyuyenne DH-nunmit 6 2 - 2 2
Tema 4-3. Co3anne KOJUIEKIMU KIIETOK U 3 - - 2 1
TKaHeil pacteHui in Vitro
Tema 4-4. IlomyueHue HEMOJIOBBIX THOPUIOB 3 - - 2 1
Tewma 4-5. TexHOIOTHS KIIETOYHOU CETEKIINH 8,1 2 2 2 2,1
in vitro
KOHCYTbmayuu nepeo 9K3aMeHoM 2 2
KOHMAKmMHuas paboma Ha npomedrHcymoyHom 0,4 0,4
xkoHmpone (KPA)
Iloozomoska k sx3ameHy (KOHMPOb) 24,5 24,5
Bcero 3a 1 cemectp 108/4 | 14 14 130/4| 24 47,6
NTOIrO 108/4 | 14 14 | 30/4 2,4 47,6

* B TOM 4HCIIE MMPAKTUYCCKAsA MOATOTOBKA

Pa3nen 1 «CoBpemennoe cocTosinie M pa3sBUTHE KJIETOYHOI HHIKEHEPHID)

Tema 1-1. llenu u 3agaun kieTouHor uHx)eHepur. OCHOBHBIE METOBI U 00b-
€KThI UCCJICIOBAHUN B KJIIETOYHOW UHKECHEPUH.

Onpenenenrne OMOTEXHOJIOTUU KaK HAYKW W OTpaciid MPOU3BOJACTBA. Tpaauiiu-
OHHas U HoBast buorexHosuorus. [Ipeamer «KneTtounas nHXeHEpUsI».
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[enu u 3amaun OMOTEXHOJIOTHH, M B YaCTHOCTH, B pacTeHHEBOACTBEe. KiteTou-
Hasi MHXKEHEpHs, KaK OCHOBA IMOJIy4eHHs] HOBBIX popM pacTeHuid. OOBEKTHI UCCIIEI0-
BaHUM.

Tewma 1-2. OcHOBHbBIE HaIIpaBJIEHUS UCCIIEIOBAHUN KIIETOYHOW UHKEHEPUU

Ponb kj1€TOYHON MHKEHEPUHU B YCKOPEHUU HayYHO-TEXHUYECKOro Iporpecca B
arpoNpOMBIIUIEHHOM IPOU3BOACTBE. [IpHOpUTETHBIE HAlpaBIEHUS U MUPOBOM ypo-
BEHb KJIETOYHOM HMH)KE€HEpUU. MupoBasi ceTb OMOTEXHOJIOTMYECKUX LIEHTPOB, HAYY-
Hble yupexaeHus Poccun B obsmactu OnotexHoiaoruu. OCHOBHbIE HANpaBIICHUS HUC-
CJIEIOBaHUI B 00JIaCTH KJIIETOYHOW WHKEHEPUU PACTEHUU.

Paznen 2 «KyJabTypa KJIETOK M TKAHEH pPacTeHuin»

Tema 2-1. IlonydyeHue KynbTyphl KJIETOK Ha arapyM30BaHHBIX MUTATEIbHBIX
cpenax

[TommyueHne Ka/uTyCHOW TKaHW, TOPMOHBI, OTBEYANOIIHME 3a KaJLTyCOTCHE3.
KynbpTuBrpoBaHNE KaJUTyCHOW TKAaHU Ha Pa3HBIX MUTATEIBHBIX cpenax. Mopdorenes
KaJUTyCHOW TKaHHW, COMaKJIOHAIbHAsI U3MEHYMBOCTh. DaKTOPHI, BIUSAIOIIAE HA MOP-
¢orenes. [IpuMeHeHne KaUTyCHOM TKaHU iN Vitro.

Tema 2-2. Ilony4yeHune KyabTyphl KJIETOK HA KUAKUX MATATEIBHBIX Cpeiax

[Tony4yeHue CycrneH3MOHHOW KyJbTypbl. 'OpMOHBI, OTBeUaromue 3a (opMupo-
BAHME CYCIIEHMOHHOM KyJbTyphl. KynbTrBHpOBaHHe cycrieH3nnu. PocToBeie xapakTe-
PUCTUKH CYCIIEH3MOHHOM KyJbTypbl. KynbTypa OIMHOUYHBIX KIETOK. DakTophl,
BIIMAIOLIME POCT CYCIIEH3MOHHOU KyJIBTYpHI. [IpakTnueckoe npuMeHEeHHE CyCIIEH3HUM.

Tema 2-3. IlonyyeHue mLTaMMOB-TIPOIYLICHTOB BELIECTB BTOPUUHOTO CUHTE3a

MHuoroo0pa3ue BTOPUYHBIX META0OJUTOB BHICIIKUX pacTeHHil. CriocoObl KyJib-
TUBUPOBAHUA KJIETOUHBIX KYJIbTYp In Vitro B Ja0OpPaTOPHBIX M MPOMBIIUICHHBIX
Macimtabax. @epMeHTepbl 1 OUOPEAKTOPHI.

Pasznen 3 «KiiloHupoBaHHMe pacTeHUI»

Tema 3-1. DTansl © METOABI KIIOHUPOBAHMS PACTEHUN
Oranbl KJIOHAIBHOIO MUKPOPA3MHOKEHUA. MeToabl KIOHAJbHOTO MUKPOPA3MHOXeE-
HUSl. AKTUBaIUsl pa3BUTHUS CYIIECTBYIOIUX MepucteM. Muaykuus obpa3oBaHus aj-
BeHTUBHbIX mouek. Comartuueckuii 5>mOpuorene3. I[lomyuenune  pacteHmii-

pPEreHEepaHTOB U3 IEBUYHOM U NIEPECATOYHON KAJUTyCHON TKaHU.

Tewma 3-2. TlonyueHnue 6e3BUPYCHOTO NOCAIOYHOTO MaTepuana
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[IpumeHeHre MeToI0B in Vitro JJIsi pa3MHOKEHUS U 03J0POBJICHHS TIOCAIOUHO-
ro marepuana. [IpeumyiecTBa MeToja KJIOHAIbHOIO MUKPOPA3MHOKEHUSI PACTCHHM
[0 CPAaBHEHUIO C TPAJAMIIMOHHBIMU METOJIaMH BETE€TaTUBHOIO pazMHOkeHHs. Kiac-
cudukanus meroga. Tepmorepanus. Xemuorepanusa. KynbTypa nU30I1upoBaHHBIX Me-
pucreM

Tema 3-3. OcoOeHHOCTH KJIOHMPOBAHUS PACTCHUN Pa3HBIX TAKCOHOMUYECKUX
TpYIII

Oco0eHHOCTH NEPBOro 3Tana KIOHAJIBHOIO MHUKpOpa3MHOXeHUs. OcoOEHHO-
CTH BTOPOTO 3Tana KIOHAJIBHOTO MUKpOpa3MHOXkeHUs. OCOOEHHOCTH TPEThEro 3Tarna
KJIOHAJIBHOTO MHUKpOpa3MHOXkeHHs. OCOOEHHOCTH 4YeTBEpTOro 3Tana KIOHAJIbHOTO
MHUKpPOpa3MHOKeHUs. MeTo/Ibl ajanTaiiid MUKPOKJIOHOB K ycioBusMeX Vitro. Kio-
HUPOBAaHUE LIBETOYHBIX, STOJHBIX, JEKAPCTBEHHBIX, IPEBECHBIX JIECHBIX M XBOWHBIX
HOPOJ.

Pa3znen 4 «IIpuMeHeHHEe KJIETOYHON HHKEHEPHUHU B CeJIEKIMU PACTeHUIN»
Tema 4-1. OmiogoTBOpEHUE 1n Vitro, KyJbTypa U30JUPOBAHHBIX 3aPOJIbIIIEH

Texnuka ormogotrBopeHus in Vitro. TexHuka KyJIbTypbl H30JIHMPOBAHHBIX 3aPO-
apimei. [Ipaktnaeckoe npuMEHEeHHe METOIOB B CEJIEKIIMH.

Tewma 4-2. Ilonyuenne DH-nunamit

TexHonorus M30AMpPOBAaHUS U KYJIbTUBUPOBAHUS PENPOTYKTUBHBIX OPraHOB
pacTeHuidl. AHJpOreHe3, IMHOreHe3, napreHorexes. IlpenodpaboTka pernpoayKTHB-
HBIX OpPraHOB PAcTeHHMH. YCJIOBUSA KYJIbTHUBPOJIBAHUS H30JIMPOBAHHBIX INBUIBHUKOB,
MUKpPOCTIOp, ceMsinouek u 3aBs3eil. [lonyuenne y1BOMHHBIX rariou/0B.

Tewma 4-3. Co3nanue KOJUIEKIINH KJIETOK M TKaHEH pacTeHUi in Vitro

Co3aaHne KPUOKOJUICKIIMH KJIETOK IN Vitro. Drtambel KprokoHcepBanuu. [Ipu-
MEHEHHE KPHOTPOTEKTOPOB. TEXHOJIOTHS OLEHKU KJIETOK ITOCIIC Pa3MOPAKUBAHHUS.

Tema 4-4. [TomydeHue HEMOJIOBBIX THOPUIOB

[TonydeHune M30IMPOBAHHBIX MPOTOIUIACTOB. TE€XHUKA BBIACICHUS U OYMCTKH
MpOTOIUIacTOB. TeXHHKa KyJIbTUBUPOBAHMS W30JIMPOBAHHBIX MPOTOIIACTOB. TeXHU-
Ka CIMSHHUS W30JIMPOBAHHBIXIIPOTOIIACTOB. [IpakTudeckoe MpUMEHEHHE H30JUPO-

BaHHBIX ITPOTOILIACTOB.

Tema 4-5. TexHONMOrUA KJIETOYHOM CENEKIUH 1n Vitro
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KynbTUBHpOBaHHE KAIIYCHBIX U CYCIICH3HOHHBIX KYIBTYP B CTPECCOBBIX YC-
noBusx. Cenekuus in Vitro Ha yCTORYHMBOCTD K aOMOTHYECKMM U OHOTHYECKHM (hak-
TOpaM OKpYsKaromiei cpenbl. TeXHOIOrHs MOJIy4YEeHUsT pacTeHU-pereHepanToB II0-
clie ceJIeKIuH In Vitro.

4.3 Jlexknuuu/nadopaTopHble 3aHATHSA
OYHASA ®OPMA OBYUYEHUASA
TaoOmuma 4a

Conep:xkanue JIEKIUii/1a00PaTOPHOT0 NPAKTHKYMA/TIPAKTHYECKUX 3aHATHI U
KOHTPOJIbHbIE MEPONIPUSTHSA

®Dopmupyembie KoJua-Bo
Ne Ha3Bauue Ne u Ha3BaHue JIeKIMii/ R Bun uacos/
- M3 HUX
w/n pa3fneia, Te- | J1a00pPaTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOIO | ;papry-
MBI CeMHHAPCKUX 3aHATHI MeponpusTUHS Heckast
moaro-
ToBKa’
1.
Tema 1-1. | Jexkmus Nel VK-1.3; Bormpocsl ycTHOTO
o . ompoca 1-5 (oreH-
Lemn u 3ama- | Lemn u 3amaum  kierounoi | [TKoc-1.1; xa)
Yyu  KJIEeTOoY- | mHxKeHepur. OCHOBHBIE METO- 2
HON WH)XCHE- | Ibl U 00BEKTHI UCCIICAOBAHUHN B
pUnH. Oc- | KJIIETOYHON MH)KEHEPHH.
HOBHBIE Me-
ToABl U 00B- | [IpakTHueckas pabora Nel 3amuTa npak- 2
€KThl HCClC- | [IpUuroToBaeHne MaTOUYHBIX YK-21, THUYECKOH pa-
JOBaHUN B | pacTBOpOB nuTatenbHbIX cpen | [IKoc-1.2; 60ThI Ne 1
KJIETOYHOU [MKoc-1.3; (BoImonHeHHE
HWHXXCHCPUU. [TKoc-2.1; H%aKanecxon
a0O0ThI HAa KOM-
TMKoc-2.2 P

NBIOTEPaXx, IUIaH-
merax, cMapTdo-
Hax U C UCIOJIb-
30BaHHEM CIICIIU-
aJbHBIX OYKOB,

KOHTPOJLIEPOB)

TecToBbI€ 3a-

JaHus 1-15

(omenka)
Tema 1-2. | [Ipaktnueckast pabora N2 | VK-21, 3amuTa npak- 2
OCHOBHBIE [TpurotoBnenne nutarensHbix | [IKoc-1.2; TUYECKOH pa-
HaIpaBJIeHUs | Cpen [MKoc-1.3; 00ThI Neo 2
HccIIeI0Ba- [MKoc-2.1; (Beimosinenue
HUW KJIETOY- ITKoc-2.2 TIpaKTHIECKOH

PpaboTHI Ha KOM-
MbIOTEpaXx, MIaH-
pun merax, cMapTdo-
HAax U C UCIOJTb-
30BaHHEM CIICIIU-

HOU WHI)KEHE-

% Vyacrue 00yJaromuxcs B BEIIIOJIHEHIH OTICIBHBIX JIIEMEHTOB paboT, CBA3aHHBIX ¢ OymymIel mpodeccnoHaIbHOM
JICSITEIPHOCTBIO U HAMIPABJICHHBIX HA (DOPMHUPOBAHKE, 3aKPEIUICHUE, PA3BUTHE MPAKTHYCCKUX HABBIKOB M KOMITCTCHIIUI
1o IPOQIITI0 00pa30BaTEIBHO TPOrPaAMMEIL.
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dopmupyembie Koxa-Bo

Ne Ha3Banmue Ne u Ha3BaHUe JeKImii/ e Bun uacos/
) M3 HUX
wn pa3nena, Te- | Ja00paTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOIO | pnapery-
MBI CeMHHAPCKHX 3aHATHIi MEpONPHATHSI | deckas
MOATO-
TOBKa3

AIBHBIX OYKOB,
KOHTPOJLJIEPOB)

Bomnpocsl ycT-
HOT0 Onpoca
1-5 (oueHka)

2 [ Payien 2 ymrypa irerox urkaneii pacrenniy | 1622

Tema 2-1. | Jlekmus Ne 2 VK-13; BOMPOCH YCTHOTO 2
Iomyuyenue ITonyuenne nenuddepennn- | [Koc-1.1; onpoca 6-10
KYJIBTYPbI POBaHHBIX KJIETOK (oncrka)
KJIETOK  Ha
arapusoBaH- | JlaGoparopHas pabota Nel YK-21, Sawmura 1a60- 212
HBIX  IUTa- | Beenenwue B KynbTypy in vitro | [MKoc-1.2; paTOpPHOi pa-
TEIbHBIX ceMsiH cenbckoxo3siictBeHHbIX | [TKoc-1.3; Gorer N 1
cpenax pacTeHuit [MKoc-2.1; (Bumonsere
[Koc-2.2 [PAaKTUYECKOM
paboTHI Ha KOM-
MbHOTEpAx, IMjiIaH-
meTax, cMaprgo-
HaX U C UCIIOJIb-
30BaHHUEM CIICIIH-
aJIbHBIX OYKOB,
KOHTPOJUIEPOB)
TecToBbI€ 3a-
TaHus 1-35
(orieHka)
[TpakTuueckas padota No 3 YK-21, 3amura npak- 2
[Tony4yenue kammycHo kynb- | [IKoc-1.2; TUYECKOH pa-
TYpBI U3 Pa3JINYHBIX NIEPBUY- [Koc-1.3; 60THI Ne 3
HBIX DKCILIAHTOB CEILCKOXO- I1Koc-2.1; (Beimosinenue
3SIICTBEHHBIX PACTEHUH [MKoc-2.2 MpaKTHICCKOM

paboTHI HA KOM-
MBIOTEPaXx, MUTaH-
meTax, cMaprgo-
HAax ¥ C UCIOIb-
30BaHHEM CIICIIU-
AITBHBIX OYKOB,
KOHTPOJLICPOB)
TecToBrle 3a-

naHud 1-35
(o1ieHKa)
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n/n

Ha3Banue
pasaeia, Te-
MBI

Ne 1 Ha3BaHMe JeKIUii/
JIa00PATOPHBIX/ MPAKTUHYECKUX/
CeMHMHAPCKUX 3aHATHI

dopmupyembie
KOMIIETEeHII T

Bun
KOHTPOJILHOI0
MeponpusATHs

Koa-Bo

yacos/
M3 HUX

NPaKTH-
gecKkasi
moaro-
T0BKa3

Tema 2-2.
[Tonyuenue
KYJBTYpPbI
KJIETOK Ha
KHUJIKUX MTH-
TaTCIbHBIX
cpenax

JlaGopaTtopnas pabota No2
[Tonyuenune cycnieH3MOHHOM
KYJIBTYpPbI U3 KaJUTyCHOU TKaHU
CEeJIbCKOXO35MCTBEHHBIX pac-
TEHUU

VK-21,

I1Koc-1.2;
[1Koc-1.3;
I1Koc-2.1;
I1IKoc-2.2

3amura nabo-
paropHo# pa-
60ThI Neo 2

(Bemonuenue
NPaKTU4ECKOU
paboTHI HAa KOM-
HBIOTEPax, IUIaH-
merax, cMapTdo-
Hax U C UCTIOJIb-
30BaHUEM CIICLH-
aJIbHBIX OYKOB,
KOHTPOJLIEPOB)

TecroBble 3a-

JaHug 1-35
(omenka)

2

[TpakTuueckas paborta Nod
XapakTepucTuKa CyClleH3UOH-
HOU KYJIBTYpBI, ITOJIy4YEHHOHN U3
KaJUTyCHOM TKaHU CEJIbCKOXO-
3SIICTBEHHBIX pACTEHUN

VK21,

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

3amura npak-
TUYECKOH pa-

00TbI Ne 4 Bui-
HOJIHEHHE TIpaK-
THUYECKOIl paboThI
Ha KOMIIBIOTEpaXx,
IUTAHIIeTAaX,
cMapTdhoHax U ¢
UCTIONIb30BAaHUEM
CIEINAIbHBIX
OYKOB, KOHTPOJI-
JIEpOB)
TecroBble 3a-

IaHUA 1-35
(orieHKa)

Tema 2-3.
ITonyyenue
HITaMMOB-
IIPOIYLICHTOB
BEIL[ECTB
BTOPUYHOI'O
CUHTE3a

Jlexuus Ne3 ITomyuenue Be-
I1€CTB BTOPUYHOT'O CUHTE3a

VK-1.3,
I1IKoc-1.1;

Bonpocs! yctHoro
ompoca 6-10
(orieHka)

JlaGopatopHas pabota Ne3
[Tonydyenue pacTUTENBHBIX
sKcTpakToB. Omnpenenenue de-
HOJBHBIX COCIUHEHUM.

VK21,

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

3ammura 1a6o-
paTopHoO# pa-
60ThI Ne 3
(BLIHOJ'IHGHI/IG
MPaKTUYECKOU
paboTHI Ha KOM-
MbIOTEpPAX, MIaH-
merax, cMapTdo-
HaX ¥ C UCTIOJIb-
30BaHUEM CIICI[H-
AJIBHBIX 0YKOB,
KOHTPOJLIEPOB)
TecroBble 3a-
JTaHU 1-35
(orieHKa)

[TpakTrueckas padota Ne 5
Omnpenenenne OMOTOTUIECKON
AKTUBHOCTH PACTHUTEIIbHBIX
HKCTPAKTaX Ha ceMeHax  (pu-

VK-21,

I1Koc-1.2;
T1Koc-1.3;
I1Koc-2.1;

3amnuTa npak-
TUYECKOU pa-
00T1eI Ne 5

(Bemonuenue
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Tewma 3-1.
Oranbl 1
METO/IBI
KJIOHUPOBaHHU
sl paCTeHU I

Jlexmus Ned
DTanbl 1 METO/Ibl KIIOHUPOBA-
HUSI paCTCHUH

VK-1.3;
[IKoc-11,

pabOTHI HA KOM-
MBIOTEPaXx, MUIaH-
merax, cMapTdo-
Hax ¥ C UCIOJIb-
30BaHHEM CIICIIH-
QTBHBIX OYKOB,
KOHTPOJIIIEPOB)

TecToBbIC 3a-
nmaaud 1-35

(orieHKa)

Bormpocs! yetHOTO
ompoca 11-15
(omenka)

dopmupyembie Koxa-Bo
N Ha3zBanue Ne 1 Ha3BaHHUe JIeKIMii/ e Bun 4acos/
w U3 HUX
w/n pa3nena, Te- | Ja00paTOPHBIX/ MPAKTHYECKUX/ KOHTPOJIBHOTO | ;paru-
MBI CEMHHAPCKUX 3aHATHI MepOonpPUuSTHSA ueckast
MOATro-
TOBK33
TOIIATOT€HAaXxX TTKoc-2.2 MPaKTUIEeCKON

3 [ Payien 3.Koomsposamwepacremwii | 182

[TpakTuueckas paborta Ne 6
BBezenue B kynbTypy in Vitro
M30JIMPOBAHHBIX YEPEHKOB,
CeMsH

VK21,

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

3amura npak-
TUYECKOH pa-
60ThI Ne 6

(Brimonsenue
NPaKTUYECKOU
paboTHI Ha KOM-
nbIOTEpax, MilaH-
meTax, cMaprgo-
HAax U C UCIIOJIb-
30BaHUEM CIIELH-
IBHBIX OYKOB,
KOHTPOJUIEPOB

TecToBbIE 3a-
naaug 36-60

(o1eHKa)

Tema 3-2.
[Tonyuenune
0e3BUPYCHO-
TO 1ocaj0y-
HOTO MaTe-
puana

JlaGopatopHnast paborta Ned
Beenienue B KyabTypy in Vitro
U30JIMPOBAaHHBIE MEPHCTEMBI
pa3HbIX pacTeHuil (kapTodensp,
TOTOJb, OaTaT U Ap)

VK21,

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

3ammura 1abo-
paTopHOU pa-
60T1bI Ne 4
(BeimonHeHue
TPaKTUYECKOHN
paboThI HA KOM-
MBIOTEPAX, TUIAH-
merax, cMapTdo-
Hax U C MCIIOIb-
30BaHMEM CIIEIHU-
AITBHBIX OYKOB,
KOHTPOJIJIEPOB)
TecroBble 3a-

naaug 36-60

(o1ieHKa)

[TpakTruyeckas pabora Ne7
IIpoBenenue TepMoTepanuu
KIIyOHel KapTodens 1 BBee-
HHE B KyJIbTYypY IN Vitro mepu-
cTeM

VK-2.1;

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

3amura npak-
TUYECKOH pa-
60TBbI Ne 7
(BeimonHenue
TPaKTUYECKOM
paboThI HA KOM-
MBIOTEPaXx, TUIaH-

4/2
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Tema 4-1.
O1u1010TBO-
peHue in
Vitro, KyJib-
Typa U30JI1-
POBaHHBIX

[TpakTuyeckas padora Ne 8
Ananrarysi MUKPOKIIOHOB Ha
A’pPOTIOHHBIX YCTAaHOBKAX

JlaGopatopHas pabota Ne 6
KynbTypa n3onupoBaHHbIX 3a-
POABILLIEH CENbCKOXO3SIMCT-
BEHHBIX

VK21,

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

PpaboTHI Ha KOM-
MBIOTEPaX, TIaH-
merax, cMapTdo-
HaX ¥ C UCTIOJIb-
30BaHKEM CIICIIHU-
AJILHBIX OYKOB,
KOHTPOJLIEPOB)
TecroBble 3a-

nanus 36-60

(orieHKa)

3ammura 1abo-
paTopHOI
pabotsr Ne 6
(BeimonHeHue
TPaKTUYECKOMN
paboThI HA KOM-
NBIOTEPax, IIAH-

®opmupyembie Koa-Bo
No Haspanue Ne u HasBanue Jekuuii/ KOMHOETCHIINH Bug uacos/
- M3 HUX
wn pazaena, Te- | JaOOpaTOPHBIX/ MPAKTHYECKHX/ KOHTPOJIBHOTO | ;paru-
MBI CeMHHAPCKHUX 3aHATHI MEpONpPHUSTHST | ueckas
moAro-
TOBKa3
merax, cMapTdo-
Hax U C UCIIOJIb-
30BaHHUEM CIICLIU-
aJIbHBIX OYKOB,
KOHTPOJIIIEPOB)
TecroBble 3a-
naaug 36-60
(omeHxa)
Tema 3-3 | Jlekmus Ne 5 VK-1.3; 2
Oco0eHnHo- Texnuka kynpruBupoBanus Ha | [IKoc-11,
CTH  KJIOHH- | pa3HBIX JTamax KJIOHAJIHLHOTO BOMPOCH YCTHOTO
pOBaHUs pac- | MUKPOPa3MHOXKEHHUS PACTCHHI onpoca 11-15
TEHUH  pa3- | pa3HbIX TaKCOHOMHMYECKUX (onerxa)
HBIX  TaKCO- | TPYIII
HOMHUYECKUX
rpyII 3ammra 1abo- 2
YK-21, paTopHO# pa-
[TKoc-1.2; 60T1bI Ne 5
Jlaboparopnas pabota Ne 5 IMKoc-1.3: (BrmonHenye
Wupykuust oOpa3oBaHus aj- MKoc-2.1: NpaKTHYECKOi
' a0O0THI Ha KOM-
BEHTHBHBIX IOYCK. Homyuenue | [goe22 p
pacTeHUN-PEreHPaHTOB U3 HBIOTCpaXx, IiaH-
o merax, cMapTdo-
KaJTyCHOW TKaHU. YKOpEeHe-
Hax M C UCIIOJIb-
HUE MHUKporoOeros. Ananra- 30BaHHEM ClIELL-
M. MUKPOKJIOHOB K YCJIIOBUSIM NBHBIX OYKOB,
ex vitro. KOHTPOIIIEPOB
TecroBble 3a-
nanus 36-60
(omieHka)
VK-2.1; 3amuTa npak- 4
[Koc-1.2; TUYECKOM pa-
[MKoc-1.3; 60ThI Ne 8
[TKoc-2.1; (BeimonaeHne
[MKoc-2.2 MPaKTUYECKON

4| Pasnen 4. [IpumencHHe KICTOTHOI MHKerepUN b cerekuun pactenniy | 18 |
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n/n

Ha3Banue
pasaeia, Te-
MBI

Ne 1 Ha3BaHMe JeKIUii/
JIa00PATOPHBIX/ MPAKTUHYECKUX/
CeMHMHAPCKUX 3aHATHI

dopmupyembie
KOMIIETEeHII T

Bun
KOHTPOJILHOI0
MeponpusATHs

Koa-Bo

yacos/
M3 HUX
NPaKTH-
gecKkasi
moaro-
T0BKa3

3apoJIbIIeH

mIeTax, cMaprtgo-
HaX U C UCTIOJb-
30BaHHEM CIICIIU-
AITbHBIX OYKOB,
KOHTPOJIIIEPOB)
TecToBbI€ 3a-

nanug 61-80

(ouenka)

[TpakTuyeckas padora Ne 9
KynbTypa n3onmpoBaHHBIX 3a-
BsI3EH

VK-21,

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

3anuTa npak-
TUYECKOH pa-
0oT1eI Ne 9

(BeimonaeHne
MPaKTUYECKOU
paboThI Ha KOM-
OBIOTEpax, MIaH-
meTax, cMaprgo-
HaxX U C UCTIOJb-
30BaHUEM CIICI[H-
QIBHBIX 0YKOB,
KOHTPOJUIEPOB)
TecroBble 3a-

naaug 36-60

(orieHKa)

Tema 4-2.
ITonyyenue
DH-nmuanit

Jlexiug Ne 6
[Tomy4yenue ramiouHbIX pac-
TEeHUN

VK-1.3;
I1Koc-1.1;

Bonpocsl yctHoro
ompoca 16-21
(omenka)

[TpakTryeckas padora Ne 10
KynpTuBnpoBanue nu3ommpo-
BaHHBIX MUKPOCIIOP U IbLJIb-
HHKOB in Vitro

VK21,

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

3amura npak-
TUYECKOH pa-
60T1b1 Ne 10

(Beimonuenue
MPaKTUYECKOU
paboTHI Ha KOM-
MbIOTEPaXx, MIaH-
merax, cMapTdo-
Hax U C UCTIOJIb-
30BaHUEM CIICIH-
QJIbHBIX 0YKOB,
KOHTPOJLIEPOB)
TecToBbI€ 3a-
nmaaug 61-80

(oreHka)

Tema 4-3.
Co3nmanue
KOJIJIEKI[UU
KJIETOK U
TKaHeu pac-
TEHUH In
vitro

[TpakTnueckas padorta Ne 11
TexHuKa 3aMopakuBaHMs pac-
TUTEIBHOTO 00BEKTA B )KUJIKOM
azore

VK-2.1;

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

3amnuTa nmpak-
TUYECKOH pa-
60T1b1 Ne 11
(Beimonnenue
MPAKTUYECKOMN
paboThI Ha
KOMITbIOTEpax,
TUTAHIIETaX,
cMapThoHax U
C UCIOJIb30Ba-
HUEM CIIeLU-
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n/n

Ha3Banue
pasaeia, Te-
MBI

Ne 1 Ha3BaHMe JeKIUii/
JIa00PATOPHBIX/ MPAKTUHYECKUX/
CeMHMHAPCKUX 3aHATHI

dopmupyembie
KOMIIETEeHII T

Bun
KOHTPOJILHOI0
MeponpusATHs

Koa-Bo

yacos/
M3 HUX
NPaKTH-
gecKkasi
moaro-
T0BKa3

AJIbHBIX OYKOB,
KOHTPOJIJIEPOB
TecToBrIC 3a-
nmanug 61-80
(omeHka

Tema 4-4
[Tonyuenue
HEIIOJOBBIX
TUOpUIOB

[TpakTuueckas paborta Ne 12
Comarnyeckasi THOpUIU3AIHS

VK21,

[1Koc-1.2;
I1Koc-1.3;
[IKoc-2.1;
ITKoc-2.2

3amura npak-
TUYECKOH pa-
00ThI Ne 12

(BeimonHeHue
MPaKTUYECKOU
paboThI Ha KOM-
nbloTepax, MiaH-
merax, cMapTdo-
Hax ¥ C UCTIOJIb-
30BaHUEM CIICIH-
QIBHBIX 0YKOB,
KOHTPOJUIEPOB
TecToBbI€ 3a-

nanug 61-80

(ouenka

Tema 4-5
Texnonorus
KJIETOYHOM
ceseKuH in
vitro

Jlexmmsg Ne 7
Knerounas cenexnus in Vvitro

VK-1.3;
IIKoc-1.1;

Bonpocs! yctHoro
ompoca 16-21
(omieHka)

JlaGopatopHnas pabora Ne 7
KynpTBHpOBaHNE KAIITyCHON
TKaHU Ha Cpefiax, CoJleprKalux
a0MOTUYECKUI CeNeKTUBHBII

daxTop

VK-2.1;

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

3amuTa n1a60-
paTopHOH pa-
00T1bI No 7
(BeimonHeHue
MPaKTUYECKOU
paboTHI Ha KOM-
MbIOTEpax, MIaH-
merax, cMapTdo-
Hax U C UCIOJIb-
30BaHHEM CIICIIU-
ANTbHBIX OYKOB,
KOHTPOJIIEPOB
TecToBbI€ 3a-

nanus 61-80

(omieHKa

[TpakTuueckast padora Ne 13
KynpTuBHpOBaHUE KALITyCHOM
TKaHU Ha CpeJllax, COACPKAIINX
OHMOTHYECKHUI CEIEKTUBHBIN
dakrop

VK-2.1;

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

3amnuTa mpak-
TUYECKOH pa-
601eI Ne 13

(BeimonHeHue
MIPAKTUYECKON
PpaboTHI Ha KOM-
MBIOTEPax, TUIaH-
merax, cMapTdo-
Hax | C UCTIOJIb-
30BaHUEM CIICIH-
QIIbHBIX OYKOB,
KOHTPOJIJIEPOB
TecToBble 3a-

nmanug 61-80

(omeHka
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®opmupyembie Koxa-Bo

Ne Haspanue Ne u HasBanue Jekuuii/ KOMHOETEHIIMH Bug q:;cn(:[l:/
I /;1 pa3nena, te- | 1a00paTOPHBIX/ leaKTI/I‘-lefKI(IX/ KOHTPOJIBHOIO | pnapery-
MBI CEMHUHAPCKHUX 3aHATHHA MeponpusiTus Heckas

port

BCEI'O 58/4

OYHAS ®OPMA OBYUYEHUSA
Tabnuma 5a
HepequL BOIIPOCOB JJIsl CAMOCTOATC/IIBHOI0 N3YYCHUA TUCHUTIJINHBI

Ne HazBaumue pa3jaeia, Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /1JIf1

n/n TeMbI CaMOCTOSITEJILHOTO I/I3i‘leHI/Iﬂ

1. | Tema 1-1. llenu u 3a- | [lonstue kierounoit 6uorexnonoruu. CXOACTBO U pa3inyus Kiac-
Jlauu  KJIETOYHOW WH- | CHUECKOW W COBPEMEHHOW OmoTexHojorud. Mcropus pa3BUTHA
xeHepud. OCHOBHBIE | KJICTOYHOW OWOTEXHOJIOTUHU, CBS3b C JPYTUMH OHOJIOTHYECKUMU
MeTonel U 00BekThl | Haykamu (YK-1.3; YK-2.1; TTKoc-1.1; [TKoc-1.2; ITKoc-1.3; [TKoc-2.1; [TKoc-
UCCIICIOBaHMii B Kite- | 2.2)

TOYHOIN MH)KEHEPHH.

2. | Tema 1-2. OcHoBHble | CBSI3b KJIETOUHON MH)KEHEPHUH C T€HETHKOMW, CeleKiuen, pusuomno-
HANpaBIICHUsI WCClie- | TMed pacTeHuid. PacTeHus — 0OBEKTHI UCCIICIOBAHUN B KIICTOYHOM
JIOBAaHUW  KJIETOYHOH | MHKEHEPUH
WHXXEHEPUH [IpuMeHeHne METOZI0B KJIETOUYHON MHKEHEPUH B PACTEHUEBOJICTBE

OcHOBHbIE HAIpaBJICHUS UCCIECJOBAHUIA B KIECTOYHOW WHKCHEPUU
(YK-1.3; VK-2.1; ITKoc-1.1; TTKoc-1.2; TTKoc-1.3; [TKoc-2.1; TTKoc-2.2)

3. | Tema 2-1 Ilony4yenne | IlodydyeHne KaTyCHOW TKaHM W3 Pa3IMYHBIX YacTed PACTCHHIA.
KyJIbTYphl KIeTok Ha | Kimaccudukamnus xammycHOH TKaHU. MeTOoAbl OLIEHKH KallTyCHOM
arapu30BaHHBIX tkanu (YK-1.3; YK-2.1; [TKoc-1.1; TTKoc-1.2; TTKoc-1.3; [TKoc-2.1; TTKoc-2.2)
MUTATEIbHBIX Cpelax

4. | Tema 2-2. [lonyuenue | [lomydeHne CyCreH3MOHHOW KYJBTYpBl U3 Pa3JIMYHBIX YacTeil pac-
KyJbTYpbI KJIETOK HAa | TeHHIH. MeTO/IbI OlleHKH cycreH3nonHou KymbTypsbl (VK-1.3; VK-2.1;
xuakux nmutareabHbix | [1Koc-1.1; TTKoc-1.2; [TKoc-1.3; TTKoc-2.1; TTKoc-2.2)
cpenax

5. | Tema 2-3. Ilonyuyenune | Knaccudukanuss BTopuuHbIXx MeTaboiauToB. [IpakTuyeckoe npume-
ITaMMOB- HEHHUE BTOPUYHBIX MeTa0oIuTOB. DepMeHTephl 1 OMOPEaKTOPHI IS
IPOJYIICHTOB BEIIECTB | BhIpaliuBanus KautycHbix kiaeTok. (YK-1.3; YK-2.1; ITKoc-1.1; TTKoc-
BTOPUYHOI'O CUHTE3a 1.2; TIKoc-1.3; TTKoc-2.1; TTKoc-2.2)

6. | Tema 3-1. Dramsl u Oco0eHoCcTH KIIOHAJIBHOTO MUKPOPA3MHOXKEHUS JIPEBECHBIX JIUCT-
METO/IBI BeHHBIX U XBOHHBIX mopoxa (YK-1.3; VK-2.1; [TKoc-1.1; TTKoc-1.2; TTKoc-
KJIOHUPOBaHUS 1.3; [TKoc-2.1; [TKoc-2.2)
pacTeHui

7. | Tema 3-2. [Tonyyenne | [IpakTHdeckoe NCIOIB30BaHNE 03I0POBIEHHOTO MaTepuana B ATTK
0e3BUPYCHOTO (VK-1.3; YK-2.1; ITKoc-1.1; ITKoc-1.2; ITKoc-1.3; ITKoc-2.1,
[MOCA0YHOTO [TKoc-2.2)

Marepuana

8. Tema 3-3 OcobenHO- TexHomorus agantanyyl MUKPOKJIOHOB Pa3HBIX TAaKCOHOMHYECKUX
CTU KJIOHMPOBAHUS TPYII Ha THIPOIIOHHBIX U a3ponoHHbIX ycraHoBkax (VK-1.3; VK-2.1;
pacTeHui pa3HbIX IKoc-1.1; TTKoc-1.2; TTKoc-1.3; ITKoc-2.1; [TKoc-2.2)

TaKCOHOMHUYECKHUX
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Ne
n/n

Ha3Banue pa3aeJa,
TEMBbI

l'lepeqem, paccMaTpuBa€eMbIX BOIIPOCOB AJIH
CAMOCTOATECJIBbHOI0 U3YyUCHHU S

rpynn

9. Tema 4-1. Omono- [IpumeneHne MeTOA0B KIETOYHOM MHXKEHEPUHU B CEJIEKLIHUM TLI0J10-
TBOPEHHUE in Vitro, BbIX H JiecHbIX mopon. (YK-1.3; VK-2.1; ITKoc-1.1; ITKoc-1.2; TTKoc-1.3;
KyJlbTypa U30JIUPO- IKoc-2.1; TTKoc-2.2)

BAHHBIX 3aPOJIbIIIEH

10. | Tema 4-2. Ilonyuenune | dakTophl, BiHsIONME HA MOPHOTEHE3 PENPOAYKTUBHBIX OPTraHOB.
DH-nunnii Oco0eHOCTH MONTyYeHHsI TAIUIOMIHBIX PACTCHUN LBETOYHBIX KYIIb-

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

11. | Tema 4-3. Co3nanue KpuonpotekTopsl, IpUMEHAEMBIE B TEXHOJIOTUA KPUOCOXPAHEHUS.
KOJUIGKIIUU KIeTOK U | TexHomoruss KpuoKoHCepBallui KaNTyCHBIX U MEPUCTEMHBIX KYIb-
TKaHEW pacTeHUl in typ (YK-1.3; YK-2.1; ITKoc-1.1; TTKoc-1.2; TTKoc-1.3; [TKoc-2.1; [TKoc-2.2)
vitro

12 | Tema 4-4. [lonyuenue | Mctopusi pa3Butusi Merona comaruueckoi rubpuamszanuu. [lomy-
HETIOJIOBBIX THOPUIOB | ueHHe nuOpumoB. [IpakTHdeckoe NMpUMEHEHHE MOJYYCHHBIX THO-

pugos (YK-1.3; VK-2.1; ITKoc-1.1; TTKoc-1.2; TTKoc-1.3; ITKoc-2.1; TTKoc-2.2)

13 | Tema 4-5. Texnonorus | MexaHu3Mbl YCTOMYMBOCTH KAJUTYCHBIX KJIETOK K JIEHCTBHIO aOHO-

KHeTOqHOﬁ CCIICKHNUA in
vitro

THYECKHX U OMoTHYECKHX (hakTopoB okpyxkaroriei cpemsl. (YK-1.3;
VYK-2.1; TTKoc-1.1; TTKoc-1.2; [TKoc-1.3; TTKoc-2.1; TTKoc-2.2)

5. O0pa3oBaTtejibHbIE€ TEXHOJIOTUH

Tabnuua 6
IIpuMeHeHHe AKTHUBHBIX U MHTEPAKTUBHBIX 00pa30BaTe/JIbHbIX TEXHOJIOT Uil

HaunmenoBanue HCMOJb3yEMbIX aK-

Jlj;-)n Tema u ¢popma 3ansaTus THBHBIX H HHTEPAKTHBHBIX ovﬁpa:wBa-
TeJbHbIX TEXHOJIOTHIi

1 [Tosryuenue KyJIbTyphl KJIETOK Ha J HUKT (pabota ¢ nporpammamu Google,
arapu30BaHHBIX MMUTATEIHHBIX Cpe- Gmail, Yandex.mail, Zoom, Skype u ap.)
Jax

2 DTanbl 1 METO/Ibl KIIOHUPOBAHMS JI HKT (pabota ¢ mporpammamu Google,
pacTeHui Gmail, Yandex.mail, Zoom, Skype u ap.)

3 TexHoMoTUs KIETOYHOM CeNeKIINU JI UKT (pabora ¢ mporpammamu Google,
in vitro Gmail, Yandex.mail, Zoom, Skype u 1p.)

4 [IpuroroBneHne MUTATENBHBIX CPEJT JITI3 UKT pabota ¢ nmporpammamu Google,

Gmail, Yandex.mail, Zoom, Skype u ap.

TEXHOJIOTUU BHPTYAIBHOU U JOTIOJTHEH-
HOM peasbHOCTE! B 1abopaTopuu OMo-

TEXHOJIOTUH U MOJICKYJISIPHOW OHOJIOTHI
- targopmsl Unity, Unreal Engine u

zp.)
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6. Tekylmunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS aTTeCTALMSA MO0
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32aHUS UJIM HHbIE MATEPHAJIbI, HE00X0IUMbIEe
JJISl OLlCHKH 3HAHUI, YMEHUI M HABBIKOB M (UJIM) ONBITA AEATEJbHOCTH

1) IIlpumepHBIii IepevYeHb BONPOCOB K onmpocy no temMe « Ilean u 3agaun KieTod-
HOM nHxeHepuu. OCHOBHBIE METOJIbI U OOBEKTHI UCCIEIOBAHUNA B KJIIETOYHON WHMKE-
HEpU»

1. OTnuyue COBpEMEHHOM KJIETOUHOW WHKEHEPUH OT KJIACCUYECKUX TEXHOJO-
THH.

2. CBs13b KJIETOUHOU UHKEHEPHUU C OMOJIOTMYECKUMU TUCITUTIIIMHAMU.

3. llenu v 3a7a4M COBPEMEHHOM KJIIETOUYHOW MHKECHEPHH.

4. OOBEKTHI UCCIEIOBAHUN B KIIETOYHOW HHKEHEPHUHU.

5. OCHOBHbBIE HaNPABIICHHS UCCIIEOBAHUMN KJIETOYHON MHKEHEPHH.

7. Ucropust pa3BUTHUS KJIETOUHON UHKEHEPUU PACTECHUM.

8. OCHOBHBIE HAYYHO-HCCIIEIOBATEIHCKAE HHCTUTYTHI, 3aHUMAIOIIUECS KJIETOY-
HOU MH)KEHEPUEU paCTECHUM.

9. [IpuMeHeHre METO/I0B KJIETOYHOM UHKEHEPUU B CEIBCKOM XO3SIHCTBE.

10. ITurarenbHbie cpeapl. CocTaB M MPUMEHEHHUE B PEIICHUU Pa3IUYHbIX 3a7a4
KJIETOYHON MHYKEHEPUU

2) IIpumephI TECTOBBIX 3aJaHUIA:

Kakue HanpaBineHus ucciie0BaHUM OTHOCATCS K KIETOYHOW UHXKEHEPUH?
1. mony4yeHune TPaHCTEHHBIX OPTaHU3MOB;
2. CUHTE3 BTOPUYHBIX COCTMHEHUN pacTeHU;
3. u3y4yeHue a3oThuKcaIuy;
4. moxy4yeHrne KOPMOBBIX OCJIKOB,;
5. KJIOHUPOBAHUE KUBOTHBIX.

Kakue HarnpaBieHus UCCIEIOBAaHUN B KJIETOYHOW MHKEHEPUH OTHOCATCA K BCIIOMO-
raTeJbHbIM METOJaM, YCKOPSIOIINE CENEKIIMOHHBIN Iporecc?

1. comatruueckasi THOPUAN3ALINS;

2. KJICTOYHAS CCJICKIIHS,

3. MOJTy4eHUE TPAHCTECHHBIX OPTaHU3MOB;

4. KpUOCOXPAHEHUE;

5. BCE HaIpaBJICHUs TIEPEUHUCIICHHBIC BBIIIIE.

Kakue HampaBieHust MCCIEIOBaHUN B KJIETOYHOM MH)KEHEPUH OTHOCATCS K OCHOB-
HBIM METOJ1aM, YCKOPSIOIINE CeNEeKIMOHHbBIN mpo1iecc?

1. comatuueckast TMOpUIU3ALNS;

2. KpUOCOXpaHEHHE;
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3. KyJbTypa U30JUPOBAHHBIX 3aPOJIbIIIEH;
4. ojyyeHue TariouaHbIX PACTCHU;
5. BCce HalpaBJICHUs MTEPEUKCIICHHBIE BBIIIIE.

Arapo3a OTHOCHUTCS K
1. yrneBomam
2. mpeACTaBIsIET COO0M CMECh )KHPOB U YTIICBOIOB
3. )Knupam
4. X710pohUILTONTOT00OHBIM COSTUHEHUSM C XCIIATHBIMU CBS3SIMU

Kakue 0CHOBHbIE KOMIIOHEHTBI, BXOJST B COCTAB MUTATEIBHOMN Cpeibl?
1. MuUHEpaJIbHbBIE COJIN;
2. MUHEpAJIbHBIE COJIM, BATAMUHBI;
3. MUHEpaJIbHBIE COJIM, BATAMHUHBI, TOPMOHBI;

4. MHUHCPAJIBHBIC COJIN, BUTAMHWHBI, TOPMOHBI, HICTOYHUK YITICPOAHOTO ITMTAHUA,
5. MHUHCPAJIBHBIC COJIM, BUTAMHUHBI, TOPMOHbI, HICTOYHUK YTJICPOJHOI'O ITHTAHHA,

arap.

Kak gacTo KamuTyCHYIO TKaHb MIEPECaXHBAIOT Ha CBEXKYIO MUTATEIBHYIO Cpeay?
1. uepes 1 Henento;
2. yepes 2 HeJenu;
3. uepe3 3 Hemenw;
4. gyepes 4 Henenu;
5. yepe3 5 Heleb.

B pe3ynbrare KJI0OHUPOBAHUS MOJYyYArOTCS PACTCHUS:
1. reHeTHYeCKH UACHTUYIHBI MEXIY COOO;
2. TeHeTHYECKU WJISHTUYHBI MEXKITy COO0M 1 pacTeHUEM-JIOHOPOM;
3. FTeHETHYECKH HE OHOPOIHBI MEXIY COOO;
4. TeHETUYECKHA HE OJTHOPOJIHBI MEXKTy cOO0M 1 pacTeHHEM-I0HOPOM;
5. BCe IIePEUYHCIICHHBIC BBIIIIE.

Kakue HanpaBieHus UCCIEIOBAHUNA OTHOCATCS K KJIIETOUHON MH)XKEHEepUuu?
6. moy4eHue TPaHCTEHHBIX PaCTEHUI;
7. CUHTE3 BTOPUYHBIX COCTMHEHUI PACTEHUI;
8. nu3yueHue azoTduKcaluu;
9. moy4yeHue KOPMOBBIX OEJIKOB;
10. kJIOHUpOBaHUE )KUBOTHBIX.

UYro HeoOXoMMO 100aBUTH B MUTATENBHYIO CPEAY, YTOOBI MOTYYUTh PACTEHUS IIlIe-

HULIbI, yCTOMYHBBIE K 3aCOJICHHUIO TTOYB?
1. 1191
2. NaCl;
3. CdNO;;
4. TIBII;



MO3KHO JI1 MCHOJIb30BaTh MCTOA KYJIbTYPbI H30JIMPOBAHHBIX 3ap0m,11ueﬁ B CCJICKIIH-

5. KNOs.

OHHOM IIPpOHIeCCe

1.
2.

Yro HeoO6Xx0auMO T00aBUTh B MUTATENBHYIO CPEAy, YTOOBI MOJIYYUTh PACTEHUS Kap-

Ja
HCT

Todes, ycToUnBbIE K UTONaToreHam?

Kakwne HaIlpaBJICHUA I/ICCJIGIIOBaHHﬁ B KJICTOYHOM HHXCHCPHUHU OTHOCATCA K BCIIOMO-

1. ToxcuH;
2. NaCl;
3. CdNOg;
4. T1BII;
5. KNO:s.

raTCJIbHbIM MCTOJaM, YCKOPAIOIIHNC CEJICKLIMOHHbBIN Hpouecc?

6. comaTuyeckasi THOpUIU3aIus;

7. KIIEeTOYHAs CEJICKIIN,

8. momy4yeHue TPaHCTEHHBIX PaCTCHUMH;

9. KpuOCOXpaHEHHE;

10. Bce HampaBIICHUS TTEPEYNCIICHHBIC BHIIIIE.

CKOJIbKO CYIIECTBYET 3TANOB KJIOHUPOBAHUS PACTCHUIA?

1.2
2.3
3.4
4.5
S.

HE OIPAaHUYECHO.

KamnycHyro TKaHb TPUMEHSIOT JUJIS:

1.

2
3
4
5

IIOJIyYEHHUsl BELIECTB BTOPUYHOI'O CHUHTE3A;
Pa3sMHOXKEHUS PaCTCHUN;

KJICTOYHOM CEJICKIIMU;

MOJIYYEHHUSI CYCIIEH3UOHHOU KYJIBTYPBI;
BCE CITOCOOBI MEPEYUCICHHBIE BBILIE.

3) IIpuMepHBIii NepevYeHb BONMPOCOB K 3K3aMeHY 10 JUCIUTLINHE

3a1auy 1 METObI MCCIEOBAHUMN KICTOYHON MHKEHEPUHU PACTCHUM.

JlaliTe ompeneneHre TEPMHHY «COBPEMEHHasi OMOTEXHOJIOTHS U KJIETOYHAs

WHXXCHEPHS».

HazoBute MMPOAYKTHI, ITIOJIYUYCHHBIC ITPU UCIIOJIb30BAHUHU OMOTEXHOIOTUYECKUX

IMpoueCCOB.



4. B xakux 001acTsX HapOJHOIO XO35AWUCTBA MPUMEHSAETCS KJIETOYHAs HUHXKEHe-
pus?

5. Ilepeuncnure nperMyIiecTBa KJICTOYHOW WHXKEHEPUU HAJ APYTMMH TEXHOJO-
THSIMU.

6. Uto siBNsieTCS OCHOBHBIM OTJIMYMEM KJIETOUYHON MHXKEHEPUU OT APYTHX IPO-

1IECCOB?

HazoBuTe OCHOBHBIE HANPABIIEHUS UCCIEAOBAHUI MO KJIIETOYHON HHKEHEPUH.

8. Kakoe siBieHHe NeXUT B OCHOBE MOJIYYCHUS 1IEJIOTO PACTEHUS U3 OJTHOM coMa-
TUYECKOMN KIIETKH?

9. Yro Takoe BemiecTBa BTopuuHOro cunre3a? [IpuBeanre npumepsi.

10.KnonupoBaHue pacTeHui.

11.Kakue Bbl 3HaeTe METOJbI, YCKOPSIOMIME U OOJIEr4yaromiyue CeIeKIIMOHHBIN
nporecc.

12.Ha30BUTE OCHOBHBIE HICTOPUUECKHUE BEXH PA3BUTHSI KIIETOUHON UHKEHEPUHU.

13.YTo Takoe mnepBUYHBIN FKCIIAHT? YTO MOXKET CIIYyKUTh IEPBUYHBIM IKCILJIAH-
TOM IIPH KJIETOYHON UH)KEHEPUU?

14.Kakue Bpl 3HaeTe 00BEKTHI HCCIEIOBAaHUM, UCIOIb3YEMbIE B KJIETOUYHOU MH-
YKEHEPUH pacTeHUM?

15.Ha3oBuTe, Kak MOMET pEaln30BbIBATHCS MOPPOTEHETUUECKUNH MOTEHLUAT
KJICTOK, TKAaHEeH ¥ M30JIMPOBAHHBIX OPTraHOB B YCIOBUSX IN Vitro.

16.Kakue Brl 3HaeTe MeTOABI HCCIEAOBAHNUN B KJIETOYHOW WH)KEHEPHUH?

17.KakuM cnoco0OM MONy4yaroT CTEPWIbHYIO MUTATEIbHYIO Cpely U HEeoOXOoAu-
MbIe JUIsl pabOThI COOTBETCTBYIOIINE MaTEPUATIbI?

18.Ha3oBuTE OCHOBHBIE KOMIIOHEHTHI MUTATEILHOMN CPEIbI.

19.Yto BrI 3HaeTe o crepunm3yroniux arentax? [IpuBenure mpumepsl.

20.Kakast cymiecTByeT 3aBHCHMOCTh MEXAYy THIIOM MEPBHUYHOTO JKCIUIAHTA U
BPEMEHEM CTEPUIU3ALINU?

21.Kakue HeoOX0JMMO CO3/1aTh YCJIOBHS, 00CCIICUMBAOIINE HOPMAJIbHBI POCT
KYJbTYpPE U30JIMPOBAHHBIX KJIETOK, TKAHEH U OPTaHOB PACTECHUII?

22.]laiiTe onpeneneHne KauTyCHONW TKaHHU.

23.13 xakux yacTel pacTeHHsI MOYKHO TMOJy4aTh KATyCHYIO TKaHb?

24 Kakue ropMOHBI PEryJIupyroT MPOIECC Kajurycorenesa?

25.Kaky1o (pyHKIIMIO BBITIOJIHSET KaJUTyCHasi TKAHb B MHTAKTHOM pacTEHUU?

26.Ha3oBuTe OCHOBHBIE XapAKTEPUCTUKH KAJUTyCHOM TKaHHU.

27.Kaxkue (a3pl pocTOBOro IMKJIA KaJUTyCHOM TKaHU BbI 3HaeTe?

28.Kakumu (QakropamMu MOKHO PEryJHpOBaTh IJIOTHOCTh KAJUTyCHOW TKaHU?
[IpuBenure npuMepsl.

29.Kak Bbl moHnMaeTe TepMuH «mpoaudepanus KaTyCHOW TKaHW»?

30.YTo Takoe MopdoreHes KauTyCHOU TKaHU?

31.Yto Bl 3HaeTe 0 ropMoHax, peryaupyrolux mnpoiecc MopQoreHesa Kauryc-
HOU TKaHU?

32.Yem oTauvaeTcs MOHOTIOJISIPHAS CTPYKTYpa OT OUTIONSIPHOMN?

33.[lepeuncnure ¢uznonornueckue (aKTOpbl, OKA3BIBAIOIIUE CYIIECTBEHHOE
BJIMsIHHE Ha MOP(OTeHEe3 KaJTyCHOM TKaHH.

34.Yto BaMm M3BECTHO O M€HOTUIIMYECKUX OCOOEHHOCTSIX KYJIbTHBUPYEMBIX KIl€-
TOK, TKQHEeH 1 OpraHoOB pacTeHuii in vitro?

~
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35.Kakas cymecTByeT 3aBUCUMOCTh MEKIY MOpP(OTreHe30M KajUTyCHOM TKaHW U
YHCJIOM CYOKYJIbTUBUPOBAHUIN?

36.YTo Takoe CycleH3HMOHHas KyJbTypa?

37.Kakue Bl 3HaeTe criocoObl MOTY4YEHHs CyCIIEH3UOHHOM KYJIBTYpbI?

38.HazoBuTE OCHOBHBIE YCIOBHS BBIPAIIMBAHMSI KJIETOK CYCIIEH3MOHHOM KYJIBTY-
PBL

39.B ueM oTnuYmMe KIETOK CYCIEH3MOHHON KyJIbTYpPHl OT KJIETOK KaJTyCHOM TKa-
HU?

40.1lepeuncanTe OCHOBHBIE XapaKTEPUCTUKU CYCIIEH3UOHHON KYJIbTYPBHI.

41.Kakumu (akTopamMd MOKHO PETyJIUpOBaTh CTENEHb arperHpoOBaHHOCTH CYC-
NIEH3MOHHON KYJIbTYpPbI?

42.11o xaKoil MpUYMHE KJIETKH CYCIEH3MOHHON KYJIbTYpPhl HEOOXOIAMMO Tepeca-
JKABaTh HA CBEXKYIO IUTATEIbHYIO cpeny | pas B 2 Henenu?

43.Yto Takoe KyJbTypa OJUHOYHBIX KieTok? Ha3oBuTE OCHOBHBIE CIIOCOOBI €€
KYJIbTUBUPOBAHMSL.

44.Yto Bam u3BeCTHO 0 KOHAUIIMOHUPYIOIIEM dakTope?

45.[1pakTueckoe NpUMEHEHNE CYCIIEH3UOHHOU KYJIbTYPBI.

46.Yto Takoe BelecTBa BTOPUYHOIO CUHTE3a?

47.Kakue npeumyliecTBa KJIETOUYHON OMOTEXHOJIOTUU IEpel TpaJuLUOHHBIMU
crioco0amMu MOJTy4eHHUsI BEIIECTB BTOPUUHOTO MeTaboau3ma?

48.1lpuBeanTe MpUMEpPHl PACTCHUN — MCTOYHUKA BEIIECTB BTOPUYHOTO METa0O-
JIU3Ma.

49.Kak OCyIIECTBISICTCS KYJIbTUBUPOBAHUE PACTHTEIBHBIX KIETOK B YCIOBHSX IN
VItro ¢ 1enpro moydeH sl BEIIeCTB BTOPUYHOTO METaI0JIM3Ma?

50.Kakwue tumnsl pepmentepoB Bam n3BecTHbI?

51.Yt0 HE0OX0AMMO caeNaTh, YTO Obl MOTYYaTh IITAMMBI CYNIEPIPOTYLIEHTHI?

52.B kakux OTpacisiXx HapOJHOTO XO34WCTBa MPUMEHSIOT BELIECTBA BTOPUYHOTO
MmeTabonuzma?

53.IloueMy KajTycHasi TKaHb SBJISAETCS XOPOIIMM HCTOYHUKOM JUISl MOJIyYEHUs
BELIECTB BTOPUUHOTO MeTaboau3Ma’?

54.0uennrte ce0eCTOMMOCTh KOHEYHOTO TIPOIYKTA.

55.I1puBeanuTte npuMepbl MPOMBIIIJICHHBIX TEXHOJIOTUN MOJTYYEHHs BEIIECTB BTO-
pUYHOro MeTaboar3Ma.

56.YTo Takoe KJIOHaJIbHOE MUKPOPA3MHOKEHNE PACTCHU?

57.Ha3oBuTe OCHOBHBIE MPEUMYIIECTBA KIOHAIBHOIO MHUKPOPA3MHOKEHHUS pac-
TEHUU.

58.13 Kakux 3TanoB CKIAAbIBACTCS MPOLECC KIOHAIBHOIO MUKPOPA3MHOXKEHUS?

59.Ilepeuncnure OCHOBHBIE METO/IbI KIIOHATBHOTO MUKPOPA3MHOKEHHUS.

60.B yem oTivuue MeTroAa MHAYKIIMU Pa3BUTHUS CYIIECTBYIOIIUX MEPUCTEM OT
METOJIa MHAYKIUU 00pa30BaHMsl aJBEHTUBHBIX OYEK?

61.Kakoii U3 METOJOB KIOHAJIBHOTO MHKPOPa3MHOXKEHHUS BCETr/la TapaHTUPYET
Bam nonyyeHue reHeTH4eCcKu OJTHOPOJHOrO MOCaJ0YHOI0 Marepuana?

62.Kakoii 3Tan KJIOHAJIbHOTO MHUKPOPa3MHOXKEHHS OTCYTCTBYET MpU COMaTHue-
CKOM 3MOpuoreHese?

63.Kakue kieTouHbIe CIIOM Y4acTBYIOT B Ipolecce nuddepeHuanu MepucTe-
MaTHUYECKUX TKAHEH a/IBEHTUBHBIX MTOYEK?
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64.1IpuBenute NpuMepsl Pa3MHOXKEHHUSI PACTCHUH B YCIIOBHSX IN VItro B mpoMbIIi-
JIEHHBIX MaclTadax.

65.KakoBo npakTHueckoe NMpUMEHEHUE KIIOHAJIIbHOTO MUKPOPa3MHOKEHUS B pac-
TEHUEBOJICTBE?

66.Kakue Bbl 3HaeTe (pakTOpbl, BAUSIOUIME HA KJIOHAJIBHOE MHUKPOPA3MHOKEHUE
pacTeHuit?

67.Kakum o6pa3oMm pa3mep U BO3pacT MEPBUYHOTO HKCIUIAHTA, a TAKKE CE30H-
HOCTb €T0 HM30JISIIMU OKAa3bIBAIOT BIUSHUE HA 3((EKTUBHOCTH KIOHAIBHOTO
MUKPOPa3MHOKEHUS PACTCHHI?

68.B uemM 0cOOEHHOCTH KJIOHAJIBLHOTO MUKPOPA3MHOXKEHUSI OJTHOJIETHUX TPABSIHU-
CTBIX PACTCHMI OT MHOTOJIETHUX JIPEBECHBIX?

69.Yto Takoe BUTpU(UKAIUSI pAaCTEHUI U IPUUNHBI €€ BbI3bIBAIOIIHE?

70.YT0 Takoe THIEpPBUTAMUHO3 KJIETOK pacTeHwHi in Vitro?

71.Kakas cylecTByeT 3aBUCUMOCTb KJIOHAJIbHOIO MUKPOPa3MHOKEHUSI pacTEHUHN
OT (pU3HUECKUX (PaKTOPOB BhIpAIIUBAHUS?

72.HazoBuTe OCOOCHHOCTH KYJIBTUBHPOBAHHS HW30JIMPOBAHHBIX 3KCIUIAHTOB Ha
HEPBOM JTare KIOHAIbHOTO MUKPOPa3MHOKEHUS.

73.B yem 0c0OO0EHHOCTh BTOPOT'O 3Tara KJIOHAJIbHOTO MUKPOPAa3MHOXKEHUS?

74.Kak ocyliecTBiseTcs YKOPEHEHHE MUKPOIIOOETOB Ha TPEThEM 3TaIle KIOHAb-
HOT'O MUKPOPa3MHOXKEHUSA?

75.PacckaxuTe 0 TEXHUKE aJanTali TPOOUPOYHBIX PACTEHUN K MOYBEHHBIM yC-
JIOBHSIM TIPOU3PACTAHUSI.

76.Kakne cymecTByIOT METO/IBI O3I0POBIICHUS PACTEHUH OT BUPYCOB?

77.Y1o Takoe TepMOTepanus?

78.YTo Takoe XxeMHOTepanus?

79.IToueMy MepucTemMaTHuecKas 30Ha odera cBOOOIHa OT BUPYCOB?

80.Kakue Brl 3HaeTe METOIBI TECTUPOBAHUS PACTCHHM HA BUPYCHI?

81.[lpuBenure mpUMEpbl TEXHOJOTHM TMOJy4YeHUsI OE3BUPYCHOTO MOCAJT0YHOTO
MaTepuara.

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

83.B uem npeumyiiecTBa NPUMEHEHUS METOJJOB MAaTEMAaTUYECKOTO MJIaHUPOBAHUS
AKCIEpUMEHTA?

84.Yt0 Takoe MHOTO()AKTOPHBII SKCIEPUMEHT?

85.Cko1bK0 (PaKTOPOB MOKHO ONTUMU3UPOBATH 34 OJIUH IKCIIEPUMEHT?

86.HazoBuTe OCHOBHBIE W BCIIOMOTATEIbHBIE METOMBI KIECTOYHOW HWH)KCHEPHUH
pacTEeHUM.

87.B uem oTiMuMe OCHOBHBIX M BCTIOMOTATEIbHBIX METOI0B?

88.Kaxue MeTobI MO3BOISIFOT TPEOA0JIETh MPOTaMHYI0 M TIOCTTaMHYIO HECOBMEC-
TUMOCTb PaCTEHUI?

89.Urto Bbl 3HaeTe 0 MOTYUYCHUH TAIIONWIHBIX PACTEHHUI B YCIOBHSX IN Vitro?

90.Kakum 00pa3oM rarmiouus PacTEHUN TO3BOJISIET YCKOPSATH CEICKIIMOHHBIN
npoiecc?

91.Kakum 61 BBl BOCTIONIB30BAIMCh METOJIOM, YTO ObI COXPAHUTH U OBICTPO pa3-
MHOKHUTb IIEHHBINA THOpH?

92.Yto Takoe KpuocoxpaHeHHe?
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93.B yeMm oTaMuKe NpeanoAroTOBKM MEPUCTEMATUYECKUX U KAJUTYCHBIX KJIETOK K
JanbHENIIeMy XpaHEHHIO UX B JKUJIKOM a30Te?

94.YTo Takoe KpUOIIPOTEKTOPHI?

95.Kak Bl qymaete, MOKHO JTU XpPaHUTD B KUJKOM a30T€ OpraHbl )KUBOTHBIX ?

96.Ha yeM OCHOBBIBA€TCSI METOJI COMAaTHUECKOM THOpUIU3aIIu?

97.Kakue pepMeHTBI 1 OCMOTUKH MIPUMEHSIOT J1JIs1 U30JIMPOBAHMSI POTOILIIACTOBR?

98.13 kakux paCTUTEIBHBIX OOBEKTOB MOKHO MOTYyYUTh MPOTOILIACTHI?

99.Yepe3 CKOJIBKO YacOB pereHepupyeT KIETOYHasl CTeHKa Y poToriacTa?

100. Kakoe mpakTHueckoe MpUMEHEHHE UMEET METOJ] COMaTUYeCKoW rHOpuamn3a-
uuu’?

101. Yro Takoe KIeTOYHAs CeNEKITHS?

102. Ha xakux 00beKTaX MOKHO MPOBOJUTH KIETOUHYIO CEJIECKITHIO?

103. Kak Bs1 qymaere, mpu UCHIOIB30BaHUH KIETOYHOMN CENIEKIIMU YCKOPSETCS WIH
YIJUHSETCS MPOLIECC TPAIULIUOHHOMN CeNeKIIUn?

104. Kak MOXHO TMOJY4YUTh PACTEHUS, YCTOWYUBBIE K aOMOTHYECKUM (hakTopam
oKpy»xatoieit cpensl? [IpuBeanre npuMepsl.

105. Kak MOXHO TOJTy4UTh PACTEHUS, YCTOMYMBBIE K OMOTHYECKUM (DaKTOpaM OK-
pyxatoieit cpenst? [lpusenure npumepsl.

106. [IpuBenuTe mMpUMEPHI TOCTHKEHUM KJIETOUYHON OMOTEXHOJIOTMH B pacTeHHE-
BOJICTBE.

107. HazoBuTe mpuMepbl MPUMEHEHHS] COMAKJIOHAIBHON M3MEHYHBOCTH PACTEHHIMA
B PACTEHUEBOJICTBE.

108. Kakue rubpuanble pacTeHUs] OBUTH MOJIYY€HBI METOAOM COMATUYECKOUN Tuo-
puauszanun’?

109. ITpuBenuTe mMpuUMepsl Pa3MHOKEHUS PACTCHUH B YCIOBHSX IN VItro B mpo-
MBIIIJICHHBIX MacliTadax.

110. Ha ocHOBE METO/IOB TaINIOUANH KaKKe cOpTa ObUTH MOTYYEHBI?

111. Kakue noCTHKEHHUS TOJY4YEHBI MpU padoTe C JIPEBECHBIMU JIMCTBEHHBIMH
KyJbTypamu?

112. Kakue qOoCTUXKEHUS TOYYEHBI MPU paboTe ¢ JPEBECHBIMH XBOWHBIMHU KYJIb-
Typamu?

113. Kakoe npakTu4eckoe MpUMEHEHHE UMEET KpUOocoXpaHeHue?

114. Yo Brl 3HaeTe 0 JOCTUKEHUSIX KIETOUHON MHKeHepun B Poccuu?

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

6.2. Onucanue noka3arejei 1 KpUTEPUEB KOHTPOJIS yCII€BAEMOCTH,
ONMUCAHNE KA OIeHNBAHUSA

JIJist OlleHKW 3HAHWMN, YMEHHM, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHIIUU TIO
JUACLUIUINHE MOYKET MPUMEHATHCS TPAJUIIMOHHAS CHCTEMAa KOHTPOJISI U OLECHKHU YC-
II€BAEMOCTH CTYIEHTOB.

[Ipu ucnonp30BaHUM TPAAUIMOHHON CUCTEMBI KOHTPOJS M OLEHKU yCIIEBMO-
CTH CTYJEHTOB JOJIKHBI OBbITh MPECTABIECHbI KPUTEPUHU BBICTABIECHHUS OLIEHOK IO
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‘ICTLIpCX63JIHBHOI>i CUCTCME «OTIMYHO», «XOPOHIO», «KYAOBJICTBOPUTCIBHO», «HC-
YAOBJICTBOPUTCIBLHO).

KpuTtepun onieHnBaHHUA YCTHOTO ONMpPoOca

OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €CIU ObLI 1aH OJIECTSIINI OTBET
C HE3HAYUTEJIbHBIMHA HEAOUETAMU;
OIICHKAa «XOPOIIOY» BBICTABIISCTCSA CTYACHTY, €CJIM B IIEJIOM ObLJIa TTPOBEICHA
cepbE3HAsi NOATOTOBKA, HO C PSIZIOM 3aMEYaHHI;
OIIEHKA «YJIOBJIICTBOPUTEIIBHOY» BBICTABIIACTCS CTYJEHTY, €CJIM OTBET ObLI
HEIUIOXOW, OJTHAKO UMEIOTCS CEPbE3HBIE HENOYETHI IPU MOATOTOBKE OTBETOB Ha

BOIIPOC;

OOCHKA «HCYAOBJICTBOPUTCIILHO» BBICTABJEICTCA CTYACHTY, €CJIIN HC OBLIO OT-
BETa Ha MOCTaBJICHHBIN BOIIPOC.

KpnTeplm OIICHUBAHUA TECTUPOBAHUS

Tabmmma 7
HIxana OLICHKA
OnenuBanusl,
% BEpPHBIX OTBETOB HA BONPOCHI
85-100 Otimmyno
70-84 Xoporio
60-69 Y 10BAETBOPUTETHHO
0-59 HeynosnerBoputenbHO
Kpurepuu oneHuBanus pe3yJibTaTOB 00y4eHUsA
Tabmauia 8

Onenka

Kputepun onenuBanus

Bricokumnii ypo-
BEHb «5»
(oTHMuHO)

OIICHKY «OTJIMYHO» 3aCIy>KUBAET CTYAEHT, OCBOUBILINI 3HAHUS, yMe-
HUS, KOMIIETCHIINN ¥ TEOPETHYECKUN MaTepHras 6e3 mpooOesioB; BHIIOJ-
HUBIINI BCE 3a/1aHus, IPEIyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha BBICO-
KOM Ka4e€CTBEHHOM YPOBHE; TPAKTUUYECKUE HABBIKU MPO(EeCcCCHOHATBEHO-
ro IPUMEHEHHUs OCBOCHHBIX 3HaHUN C(OPMUPOBAHEI.

KommnereHnuuu, 3akperui€HHbIC 3a JUCHUILUIMHON, C(POPMHUPOBAHBI HA
YPOBHE — BHICOKH.

Cpennuii ypoBeHb
«»
(xopor10)

OILICHKY «XOPOII0» 3aCIyKUBAET CTY/ICHT, IPAKTUYECKHU MOJHOCTBIO OC-
BOUMBIIMM 3HAHMS, YMEHUS, KOMIIETCHIIMM U TEOPETUUECKUI MaTepUall,
yueOHbIE 3aJJaHUSI HE OLIEHEHbI MaKCUMaIbHBIM YHCIIOM OaJlJIoB, B OC-
HOBHOM C(HOpMHPOBAII TPAKTUUECKHUE HABBIKU.

KommnereHnuuu, 3akperi€HHbIE 3a JUCHUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — XOPOIIHii (CpeHuii).

[Toporosslii ypo-
BeHb «3» (ymoBie-

OIICHKY «Y/JOBJIETBOPUTEJIBLHO» 3aCTY)KHBACT CTY/ICHT, YACTUYHO C
npobenaMy OCBOMBIININ 3HAHUSA, YMEHHsI, KOMIIETEHIIMH U TEOpETHYE-
CKUI MaTepuaj, MHOTHE yuyeOHbIe 3aaHusl TUO0 HE BBIMOIHUI, JINOO

OHH OLIEHEHBI YUCIIOM 0aJIOB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOpbIE

TBOPUTENHHO)
NPaKTHYECKHE HABBIKK HE COPMUPOBAHBI.
KoMmnerennuu, 3akperni€HHbIE 32 JUCIUILTHHONW, () OPMHPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MuHnMansEEG | OUEHKY «HEYIOBIETBOPUTEIBHO» 3aCIyKHBAET CTYAEHT, HE OCBOUBLIMMI
YPOBEHD «2» (He- | SHAHUS, YMEHUS, KOMICTCHIUH U TEOPETHUECKUI MaTepHai, y4eOHbIe
YJIOBJIETBODH- 3aJ1aHus HE BBIOJIHUII, TPAKTUYECKUE HABBIKU HE CHOPMHUPOBAHBI.
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TEIbHO) Komnerenuuu, 3akperi€HHbIC 33 JUCHUILUIMHON, He ¢()OPMHUPOBAHBI.

7. YueOHO-MeTOAUYeCKOE U HHPOPMALIMOHHOE O0ecneYeHne AU CIUIIIUHBbI
7.1 OcHOBHasI IUTEPATYypa

1. Kamamaukosa E.A. OcHoBel OnorexHonoruu /E.A. Kamamunkosa, M.IO.
Uepenunuenko. M3n-Bo PTAY-MCXA, 2016, - 186 c.

2. KanammuukoBa E.A. Knerounas unxeHepus pacteHuid./ YueOHoe mocodue,
PTAY-MCXA, 2012, 318 c.

3. llesenyxa B.C., KanamnukoBa E.A., Bopouun E.C. u np. Cenbckoxo3siii-
CTBEHHas OMoTexXHoJIorHs. - YueOnuk. M.:Briciiasg mkoira, 2008. - 710 c.

7.2 lonojiHUTEILHAS JIUTEPATYpPa

1. buprokoB B.B. OcHOBBI NpOMBIIUIEHHON OMOTEXHOJIOTHH. Y4.moc. - M.:
KomocC, 2004.-296 c.

2. bynaroBckuii A.B. JIucTaHIIMOHHOE MEXKKJIETOYHOE B3aUMOJICHCTBUE.
M.:HIUIL «Texuukay, 2004, 104 c.

3. byrenko P.I'. Brosorus KiaeTok BBICIINX pacTeHH IN VIr0 U GMOTEXHOJIO0-
MM Ha UX ocHoBe: YueOnoe nocodue. M.:®BK-ITPECC, 1999, - 160 c.

4. KanamnukoBa E.A. OcHoBBI s5K00MOTEXHOIOTHH. YueOHoe noc. — M.:  Po-
cunpopmarporex, 2017 «(3bC PI'AY MCXA (caiit [IHB))

5. KamamuukoBa E.A. CoBpemMeHHBIE acneKThl OHOTEXHOJOTUH:YueOHO-
Metoaudeckoe nocodue / E.A. Kanamuukona, P.H. Kupakocsn. M.: U3a-Bo
PTAY-MCXA, 2016. -125 c.

6. Kopoctenesa H.U. buotexnomnorusa. Yu.noc. - bapnayn, AAY,  2006-
127 c.

7.3 Metoauueckue yKa3aHusl, peKOMEHIalMU U APyrue MaTepuajbl K
3aHATHAM

1.KanamaukoBa, E.A.  TlpakTukyM 10 CEIBCKOXO3SMCTBEHHON OMOTEXHOJIO-
run / E.A. Kanamuukoa, E.3. Kounesa, O.}0. Muponosa. — M.:KonocC,
2006. —149 c.

2.JIaGopaTopHBIN MPAKTUKYM TIO CEIILCKOXO3SHCTBEHHOM OnoTexHoIoruu. /M3,
— 2-e. M.:13n-80 MCXA, 2014. — 116 c.

8. Ilepeyennb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS AN CIUILUIMHBI (MOLYJIA)

1. www.genetika.ru XXypuan «bruotexHomorus» (OTKPBITHINA JOCTYI)

2. www.agrobiology.ru XXypuan «Cenbckoxo3siiicTBeHHass Ouosorus» (oT-
KPBITBIA JOCTYIN)

3. www.cnshb.ru bubmorexka BACXHWII (OTKpBITBIN HOCTYI)

4. https://mail.google.com/ (oTkpsITHIA HOCTYTI)

5. https://mail.yandex.ru/ (OoTKpBITBIN HOCTYT)

31


http://www.genetika.ru/
http://www.agrobiology.ru/
http://www.cnshb.ru/
https://mail.google.com/
https://mail.yandex.ru/

6. https://zoom.us/ru (OTKPBITHI TOCTYII)
7. https://www.skype.com/ru/ (OTKpBITBIH JOCTYII)
8. https://www.google.ru (oTKpBIThIH AOCTYII)

9. [lepeyeHb MPOrpaMMHOro od0ecredeHus 1 UHPOPMANMOHHBIX CIIPABOYHBIX
cucTemM

1. https://unity.com/ - IlnaTdopMbl, Ha KOTOPBIX pa3pabaTHIBAIOT KOMIIBIOTEP-
HbI€ UTPbI (OTKPBITHIN TOCTYII)

2. https://www.unrealengine.com/en-US/unreal - Ilnardopmbl, Ha KOTOPBIX
pa3pabaThIBalOT KOMIIbIOTEPHBIE UTPHI (OTKPBITHIM JOCTY)

3. https://www.uniprot.org/ - baza manaerx UniProt (oTKphITEIi qOCTYTI)

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

Ta6muma 9
IlepeyeHb NPOrpaMMHOro odecrneyeHust
HaumeHnoBanue
Ne | pasgena yuyeOnon | HammenoBanue Tun I'on
4 5 ABTOp
n/n | IMCHUILIMHBI (MO- | NPOrpaMMbl NMPOrpaMMbI pa3padoTku
JyJist)
National Center National Center
of Biotechnology for Biotechnology
Information Information, U.S.
National Library
1 Paznen 1 obyuaromas of Medicine 1968
«CoBpemMeHHOe 8600 Rockville
COCTOSTHUE U Pike, Bethesda
pa3BuTHE MD, 20894 USA
KJIETOYHOM UniProt EMBL-EBI,
2 HHKEHEePUN» oGyaanoman Il.;l}(d,;SPI_E’SL\J/\gt[zer 2003
3 Unity oOydaromas Unity 2021
4 Unreal Engine obyuJaroas Epic Games, Inc. | 2004-2021

10. Onucanue MaTepuaJibLHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIA
OCYLLIECTBJICHHSI 00Pa30BaTEJbHOI0 MPOLECCa MO JMCHHUILINHE (MOLYJII0)

* Hanpumep: Adobe Photoshop, MathCAD, Asrokan, Kommac, VBasic 6, Visual FoxPro7.0; Delphi 6 u ap.
5 Vka3bIBaeTCs TUIT porpaMMbl: pacqéTHaa, Ui 06yqa}0n1a5{, WA KOHTPOJMpYromias.
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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/
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

Tadmura 10

Cgenennsi 00 00ecne4eHHOCTH CIIENUATU3MPOBAHHBIMU AYAUTOPUAMH,
Ka0uHeTamm, JJabopaTopusiMmm

HauMeHOBaHHe CHENHAIBHBIX MOMe-
IIEHUH ¥ MOMeIIeHU 151 CAMOCTOS-
TeJbHOU padoThl (N2 yueOHOro Kopmyca,
Ne aynuropun)

OCHAIIIEHHOCTH CHEIHAJLHLIX IOMEIICHUH U I0-
MeLeHUH JISI CAMOCTOSITeJIbHOM padoThI**

1

2

YueOnas madopaTopus TSI IPOBEACHIS 3aHs-
THI CEMUHAPCKOTO TUTIA, TPYIIIOBBIX U HH/IH-
BUJIyaJIbHBIX KOHCYJIbTAILIUi, TEKYIIEro KOH-
TPOJIS ¥ IPOMEKYTOUHOH arTectanuu (Y4eo-
He1i Kopiryc Ne 3, ayauropus Ne 109)

AxBamuctmuiarop Ne 559576

boxc mamunapusii NeNe 559911, 559911/1, 559911/2,

559911/3, 31924/6

Becbr Ohaus Ne 34426

Becsr anamurnaeckne ACCULAB Ne 559572

Becsr anextponnsie KERN EW Ne 35571

Hocka nepensmxkHas moBopotHas Ne 557950/1

Kamepa knmumatuueckast Ne 410124000559553

Moiika maboparopras NeNe 559920/1, 559920/2,

559920/3

Crennax s BeIpanuBanus pacteHuit NeNe 559937,

559937/1, 559937/2, 559937/3, 559937/4, 559937/5,

559937/6, 559937/7

Crepunmuzatop mapoBoii (aBTokinan) NoNo

410124000559575, 410124000559575/1

Cromn ma6opatopasrit NeNe 560198/10, 560198/11,

560198/12, 560198/13, 560198/14, 560198/15,

560198/16, 560198/17, 560198/18, 560198/2, 560198/3,

560198/4, 560198/5, 560198/6, 560198/7, 560198/8,

560198/9, 591056, 591056/1, 591056/10, 591056/11,

591056/12, 591056/13, 591056/14

Cymka nmuodunbHas Ne 31922

Tepmocrat NeNe 559578/1, 559578, 559577

Hleiikep-unkybaTop opoutansubiii Ne 410124000559945
Ika¢ BeITsDKHON Ne 559925

ydeOHast ayAMTOpHS IS IPOBEICHUS:

-3aHATUH JEKIIHOHHOTO THIIA,

- CEMHHApPCKOTO THIIa,

-TPYIIIOBBIX ¥ UHIUBUIYaJIbHBIX KOHCYJIbTa-

UM,

- TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUYHOH aTTe-

CTaIllH, -CaMOCTOSITEIIEHON PabOTHI
(YueOnslit kopnyc 3, aynutopust Nel(02)

1. ITapTer 40 wrT.

2. Cxambu 40 1.

3. KoMIutekT My nbTUMeTUIHOTO 000py0BaHust (MH-
Tep.A0CKa, NpoeKTop) 1 mr.

4. Monwurop 1 mT.

5. CucteMHbI# OJIOK 2 IT.

LentpanpHas HaydHast OMOIMOTEKAa UMEHHU
H.N. Xene3nosa

YuranbHble 3a16I ONOINOTEKN

Oomexurre Ne8 KomHaTa [1j191 caMOIIOArOTOB-
KU

KoMHaTel B 00IEKUTHAX C BEIXOA0M B HHTEpHET, Wi-Fi

11. Meroauyeckne peKOMeHIANUMN 00YYAIOIIUMCS 10 OCBOCHUIO TUCHMILTHHBI

OOpaszoBaTenbHBIA TPOIECC IO JUCHUIUIMHE OpraHu3oBaH B (opme
y4eOHbIX 3aHATUN (KOHTakTHas paboTa (ayJUTOPHOH U BHEAYJIUTOPHOM)
oOydJarommxcs ¢ MpernojaBaTeeM M CaMOCTOsTeNbHas paboTa 00ydaroluxcs).
Yyebnble 3aHATHS (B TOM YHCIE MO peau3alii MPaKTUYECKOM IMOJArOTOBKH)
IPEJICTaBJICHbI CIEIYIOIMMH BUIAMHU, BKJIOUasl yueOHbIe 3aHATHUS, HAIIPABJICHHbBIE
Ha MPAKTUYECKYIO MOATOTOBKY OOYyYaroluXcs U MPOBEACHNE TEKYLIEr0 KOHTPOJIS
yCIIEBAEMOCTH:
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JeKIUH (3aHATHSI JIEKIIHOHHOTO THIIA);

CEeMMHAPBbI, MPaKTHUECKUE 3aHATHsI, Ja0opaTOpHbIe pabOTHI (3aHATHA CEMUHAP-
CKOT'0 THIA);

IPYIIIOBBIE KOHCYIbTAINH;

MHIMBUAYaIbHbIE KOHCYJNbTAlMM W WHBIE Yy4eOHBbIC 3aHATHA, MpPEdyCcMaTpu-
BAIOIINE MHANBUIYAIbHYIO pabOTy IpernoaBaTesisi ¢ 00ydaroniMes;

CaMOCTOSTEIbHAs padoTa 00yJarouXCs;

3aHATUSA UHBIX BUOB.

Ha y4eOHBIX 3aHATHSIX OOydYaromMecs BBIMONHIIOT —3aljlaHUPOBAaHHBIC
HACTOSAIICH MPOrpaMMoOil OT/IeIbHbBIE BUBI YIEOHBIX pa0dOT, B TOM YHUCIE OTACIbHBIX
3JIEMEHTOB padoT, CBS3aHHBIX ¢ OyayIiel mpodeccuoHaIbHOM 1eATEeTbHOCTHIO.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3aHATHH

CTYILGHT, HpOHYCTI/IBHII/Iﬁ JICKOUIO, IMPCACTABIICT KOHCIICKT II0 TCMC JICKIIHH.
HpI/I IIPOITYCKC IIPAKTHYCCKOI'O 3aHATHUA CTYACHT 00s13aH OTpa6OTaTI> IMPOITYIICHHOC
3aHATHUC.

12. MeTOIll/I‘leCKI/Ie PEKOMEHIAIMA NMPpenmoaaBaTeJasM 110 Opranu3anuu Oﬁy‘leHI/lﬂ
o TMCOMIIJIMHE

I'maBHas 3amaya qucruIuinHbl «KitleTounass mHKeHEpHs» - cPOpMUPOBATH y CTY-
JICHTOB 1I€JIOCTHOE MPEACTABICHUE O MPUMEHEHHH METOJO0B KJIETOYHON MH)KEHEPHH
JUIsl CO3/IaHUsI HOBBIX (DOPM pacTeHUi, 00JaarolX YCTOMUYUBOCTBIO K aOHOTHYE-
CKUM ¥ OMOTHYECKHM (DaKTOpaM OKpYKaromieh Cpeibl, I KIOHUPOBAHUS pacTCHUN
U TIOJyYEHHUs BEIIECTB BTOPUYHOIO MeTaboim3ma u3 nuddepeHIiupoBaHHbIX U Jie-
nudGepeHInpPOBaHHBIX KJIETOK U TKaHEH.

[Ipu npenonaBaHUM JUCIUTUIMHBI HEOOXOIUMO OPUEHTHUPOBATHCS HA COBPEMEH-
HbIe 00pa3oBaTe/bHbIC U MH(GOPMAIIMOHHBIE TEXHOJIOTHH, B TOM YHCJIE U Ha MpUMe-
HEHUEe TecThpoBaHus. Hapsmy ¢ TecTupoBaHHMEM HEOOXOAMMO MPOBOAUTH YCTHBIN
OTIPOC CTYACHTOB U KOHTPOJIMPOBATH BBIMOJHEHUE 3aAaHuil. KOHTpOJIbHBIE BOMIPOCHI
BBIJIAIOTCS CTYICHTaM T10 pa3jieiaM U TeMaM HEMOCPECTBEHHO Mepe UX U3YUCHUEM.
AKIIEHT JieJTaeTCs Ha aKTUBHBIE METOIBI OOyYCHHS Ha JTa00paTOPHBIX 3aHATUSAX U UH-
TepaKkTUBHOU (hopme 0OyUeHHUs.

IIporpammy pa3paboranu:

Kanamaukosa E.A., 1okTOp OMOOTHYECKUX HAYK, oy /7
npodeccop / &
(moamuch)
Kupakocsia P.H., kannunat 6MoJ0THYeCKUX HayK, /’
JIOLIEHT o> 27
\ (6 mmcy)
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PEIIEH3UA

Ha pado4y1o NporpaMmy JMCHUIIMHBI «KileTouHasi HHIKeHepusD»
OIIOII BO no nanpasJjenuio 19.04.01 - BuoTexHoJiorus, HaNMPaBJeHHOCTh ' BuonHkeHepust
U OMOHAHOTeXHoJIoru: '
(kxBasM(puKaANHS BBIMYCKHAKA — MAaTHCTP)

TapakanoBeiM MBanom I'epmanoBuuem, npodeccopoM Kadeapbl (HU3UOIOTHH pacTEHUI
®I'bOY BO «Poccuiickuii rocynapctBeHHbiid arpapubiii yauBepcuteT — MCXA umenu K. A. Tu-
MUPSI3E€Ba», JOKTOPOM OMOJIOTMYECKUX HAyK (J1ajiee Mo TEKCTY PEICH3CHT), MPOBEACHA PelECH3US
paboueii mporpammbl auciuiuinHbl «Knetounas wumkenepus» OIIOII BO mo HampaBiieHHIO
19.04.01 - buorexHonOrHs, HANIPaBICHHOCTh " BroMHXEeHepUsT 1 OMOHAHOTEXHOJOTUU " (MarucT-
patypa) paspaboranHoit B ®PI'BOY BO «Poccuiickuii rocy1apcTBEeHHBIN arpapHblii YHUBEPCUTET —
MCXA umenn K.A. TumupszeBa», Ha kadenpe ouorexnonoruu (paspaborunku — Kanamankosa
Enena AnartonbeBHa, mpodeccop kadeapsl OMOTEXHOJIOTUH, JOKTOp Ouonornyeckux Hayk; Kupa-
kocsiH Puma HopukoBHa, IOIICHT, KaHAUAAT OMOJIOTUYECKUX HAYK).

PaccMoTpeB npescTaBieHHBIE HA PELEH3UI0 MAaTepUAIIbl, PELIEH3EHT MPUIIIET K CIEAYIOIUM
BBIBOJIAM:

1. lIpenbsaBnennas padouas mporpaMma AUCHMILTUHBL «KieTouHas wHkeHepus» (aanee mo
tekcty [Iporpamma) coomsemcmsyem tpedoBanmsim ®I'OC BO mo nampasnenuto 19.04.01 -
buotexnonorus. [IporpamMmma codepoicum Bce OCHOBHBIE pa3/ielibl, coomseemcmayem TpeOOBaHUSIM K
HOPMAaTHBHO-METOIMYECKUM JIOKYMEHTAM.

2. Ilpencrasnennas B [Iporpamme akmyanvnocms ydaeOHON TUCHUILIMHBL B paMKax peaju-
3auuu OIIOIT BO ne noonesxcum commnenuio — NACUUIUIMHA OTHOCHUTCA K 00s13aTENbHOM 4acTH
yuebHoro nukia — b1.B.01

3. IlpeacraBnennsie B [Iporpamme wyesu AMCUMIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenus 19.04.01 - buorexHonorus.

4. B cootBerctBuu ¢ [Iporpammoii 3a aucuumuinHon «KieTouHas HHXEHEpUs» 3aKperieHO
7 komnemenyuii. luctunruimHa «Kiietounast mH>XeHepusi» U nipencTasieHHas [Iporpamma cnocoo-
Ha peanu3osamsv UX B OOBABICHHBIX TpeOoBaHUAX. Pe3ynbTarTel 00y4yeHMsI, MpPEICTAaBICHHbIE B
[IporpamMe B KaTeropusix 3HaTh, YMETb, BIAJETh coomeemcmsyom cuenu(uke U coIepKaHuIo
TUCITUTIAHBL U 0eMOHCMPUPYVION 803MOHNCHOCHb TIOTYYCHHUS 3asIBJICHHBIX PE3yIbTATOB.

5. Obmiast TpyIO€MKOCTh AUCUUIUIMHBI «KIleTouHass MHKEHEPHs» COCTaBIseT 3 3a4ETHBIC
enuuauiel (108 yac/u3 HUX TpakTHYECKas MOATOTOBKA 4).

6. Mudopmarus o B3aMMOCBSI3M W3y9aeMbIX JUCHUIUIMH M BOTIPOCAM HMCKITIOYCHUS JTyOIH-
pPOBaHUS B COJEPKAHUM JAUCLUIUIUH coomeemcmeayem NeiicTBuTenbHocTd. Jucuummmza «Kierou-
Hasl HHXEeHepus» B3auMocBszaHa ¢ apyrumu aucuuiuimaamMu OIIOIT BO u YyeOHoro miaHa no Ha-
npasieHnto 19.04.01 - buotexHonorus 1 BO3MOXKHOCTh 1yOJIMPOBAaHUS B COJEPKAHUM OTCYTCTBY-
eT.

7. llpencraBnennas IlporpaMma mpearnosaraeT HCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJOTHH, UCIONb3yeMble IPU PeaTU3allii Pa3InYHbIX BUJIOB yueOHOU paboThl. Dop-
MBI 00pa30BaTeNbHBIX TEXHOJIOTUI_coomeemcmayom crieliuipuKe TUCIUIIIIUHBI.

8. Tlporpamma mucuurummHbl «KieTouyHass WHXEHEpHs» TpearnoiaraeT 4 3aHsTus B UHTE-
pakTHBHOI (opme.

9. Bwuapl, copepkaHue M TPYJOEMKOCTh CAMOCTOSITEIIHHON PaOOTHI CTYJIEHTOB, TPEACTaB-
nennble B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOJATOTOBKE BBITYCKHHUKOB, COJEpXka-
mmmcest Bo @T'OC BO nanpasnenus 19.04.01 - buorexHoorusi.

10. IIpencraBnennsie u onucannele B [Iporpamme dhopmbl mexyweii OlleHKH 3HaHUH (o1poc,
Kak B (¢opMe OOCYKAECHHS OT/IEIbHBIX BOIPOCOB, TaK M BBICTYIUIEHMSI U y4acTHE B JUCKYCCHSIX,
JIUCITYTaX, BHIIOJHEHNE BUPTYaJbHBIX MPAKTUUYECKUX paboT, ydacTHe B TECTUPOBAHHH, ), COOMmMEen-
cmeyiom crienupuKe TUCHUILIMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

dopMa NPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYAEHTOB, IpenycMorpeHHas [Iporpammon,
OCYILECTBIIsICTCS B (hOpMe 3K3aMEHa, UTO coomeenmcmeayem CTaTyCcy NTUCHMILIMHBI, KaK TUCLHUILIH-
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HBI 00s3aTennbHON YacTH yueOHoro nukia — b1.B.01 ®I'OC BO nanpasnenus 19.04.01 - buorex-
HOJIOTHSI.

11. ®opmbl o1ieHKH 3HAHUH, TpeacTaBiaeHHbIe B [Iporpamme, coomsemcemayiom cnenuduke
JTUCITUTUIMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

12. VYuebHO-MeTOaMYECKOE OOecreueHne AUCUUILIUHBI MPEACTaBICHO: OCHOBHOM JIMTe-
parypoii — 3 UCTOYHUK (0a30BbI y4eOHHK), JOMOJHUTEIHHON JINTEPATypoll — 6 HAaMMEHOBaHUH,
NEePUOANYECKUMH U3JIaHUSIMU — 2 UCTOUYHUKOB CO CCBUIKOM Ha 3JEKTPOHHBIE pecypchbl, HTepHeT-
pecypcbl — 8 ucrounuka u coomsemcmgyem tpedboBanusm O®I'OC BO wnampasnenus 19.04.01 -
buorexHonorus.

13. MarepuanbHO-TeXHUYEeCKOEe oOOecredyeHne AUCHUIUIMHBI COOTBETCTBYET CHElH(pUKe
mucuuruiHbl «KitleTouHast HHXeHepUs» U 00ecTieYrBaeT MCIOJIb30BaHIE COBPEMEHHBIX 00pa3oBa-
TEJbHBIX, B TOM YUCJIE HHTEPAKTUBHBIX METOJOB OOY4YEHHUS.

14. MeTtoauyeckne pEKOMEHIAIIMM  CTyJeHTaM W METOJWYECKHE  PEKOMEHIAlUU
IpernoaaBaTessiM [0 OpraHu3aluu 00y4YeHHs MO JUCUUIUIMHE JAIOT MPEACTaBiIeHHE O crenupuke
00ydYeHHUs 10 TUCIUIUTHHE « KileTouHast HHKEHEPHSI».

OBLIUE BbBIBO/bI

Ha ocHoBaHWU ITPOBEACHHOW PEIICH3MH MOXKHO CIIENIaTh 3aKIIOYCHUE, YTO XapaKTep, CTPYK-
Typa U colep:kanue pabouei mporpamMmbl aucuuriuHbl «Knetounas umxenepus» OITOIT BO mo
Hanpasienuio 19.04.01 - buorexHonmorusi, HanpaBieHHOCTh ' bronmxeHnepus 1 OMOHAHOTEXHOIIO-
run " (kBanuuKaiys BHITYCKHUKA — MarucTp), pazpaboranHas mnpodeccopom kadeapsl 6MoTex-
HOJIOTHH, TOKTOPOM Onosnornyecknx Hayk, KamamaukoBoit E.A. u nmouenToM Kadenpsl OHOTEXHO-
joruu, kanaugaTom Omonormuecknx Hayk Kupaxocsn P.H. coorBerctByer TpeboBanusm OPI'OC
BO, coBpeMeHHBIM TpeOOBaHUSAM IKOHOMHKH, PhIHKA TPyJa M MO3BOJHT NPH €€ pealn3anuu yc-
MENIHO 00eceunTh (POPMUPOBAHUE 3aSIBICHHBIX KOMIETCHIIUA.

Penenzent: Tapakanos W.I'., mpodeccop, 3aBeayromnuit kadhenpoit pusnonorun pacrenuii ®I'bOY
BO «Poccuiickuii rocynapcTBeHHblld arpapHbslii yHuBepcuter — MCXA nmenn KA.
TuMupsI3eBa»; FOKTOP OHOTOTHICCKHX HAYK

a4 «29» aBrycra 2022 r.
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