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1. Ilenb ¥ WIAHHPYeMble Pe3YAbTATHI 0CBOEHHS JUCIHILIHHBI (MOTYJIA)

ITenbr0 OCBOCHHS TUCIUILTHHBI SBIsLETCS (hOPMHPOBAHHE ClIeAYFOIINX KOMITETEHITHIL:

— OIIK-3 — cmnoco0HOCTh IIOHMMATh 0a30Bble IIPEJACTABICHHS O pa3HooOpazuu
OHONTOTHYECKHX OOBEKTOB, 3HaueHHe OHOpa3sHOOOpasHs JIA YCTOHMUHBOCTH OHOChepH,
CHOCOOHOCTBIO  HCIIONB30BaTh  METOABl  HAOMIOJICHUS,  OMHCAHUSA, HACHTH(HKAINH,
KJIaccu(UKAIMH, KyIbTHBUPOBAHUS OHOTOTHYECKUX 00BEKTOB;

—OIIK-5-CriocoOOHOCTh IPUMEHATH 3HAHHE IIPUHIMMIIOB KJIETOYHOH OpraHu3aluu
PACTUTETBHBIX 00BEKTOB, OHOPH3UIECKIX U OHOXHMHUYECKHX OCHOB, MEMOPAHHBIX IPOIECCOB U
MOJIEKY/IIPHBIX MEXaHU3MOB KH3HEAEITeTbHOCTH.

PesynbraTaMu OCBOEHHS JTUCIUILTHHBI SBIISIOTCS CIEAYIONIHE WHIHKATOPHI J10CTHKEHUS
KOMIIETEHITHI:

—HOIIK-2.1- nmeMOHCTpHPYeT MOHHMaHHEe IMPHHIIUIIOB CTPYKTYPHO-()YHKIIHOHATBHOM
OpraHU3alNU KHUBBIX CUCTEM,;

—HAOIIK-4.2— nOpuMeHSeT COBpPEMeHHBIE METOJAbl TMPUKIAJHOH HSKOIOTHH  JUIS
MIPOEKTUPOBAHMS U OCYIIECTBICHUS MEPOIPUATHI 10 OXpaHe, HCII0IB30BAHUI0, MOHUTOPHHIY U
BOCCTAaHOB/IEHUIO OHOPECYPCOB U CPeAbl UX 0OHTaHHUS,

—HMOIIK-5.1- neMOHCTPHUPYET IMOHUMAaHHE COBPEMEHHBIX IIPEICTABICHUI 00 OCHOBax

OHOTeXHOJIOTHYEeCKMX U OHOMEJUIIMHCKHX  IPOM3BOACTB,  TeHHOH  HHJKeHEepHH,
HaHOOHOTEXHOJIOTHH, MOJIEKYJISIPHOTO MOJIETHPOBAHHS,

—-HNOIIK-5.2 — nmpuMeHseT 3HaHHe OCHOB (mpejicTaBlIeHHe 00 OCHOBAX)
OMOTEXHOJIOTHYECKUX U  OHOMEIUIIMHCKHX  [POHU3BOACTB, T€HHOH  HHKEHEPHH,

HaHOOHMOTEXHOJIOTHH, MOJIEKY/IIPHOTO MOJETUPOBAHUS IPH PEIIEHHH IIPO(eCCHOHATBHBIX
3ajad.

2.3aga4Yd ocBOeHHS JHCIHAIIIHHDBI

— IlpuoOpeTeHre TeOpeTHUYECKHX M TPAKTHUYECKHX YMEHHH W HAaBBIKOB B OOJIACTH
OHOTEXHOJIOTHH PaCTEHHIA.

— O3HaKOMJIEHHE C COBPEMEHHBIM OOOpPYAOBAaHHEM M IIPUHIUIIAMH PadOTBl C
KYJIbTYpaMH KIETOK PAaCTEHHH, NMPAKTUYECKUM IPHMEHEHHEM OHOTEXHOJOTUYECKHX IIPHEMOB,
OCHOBAaHHBIX Ha KJICTOYHOH CeJeKIIHH, COMAaKIOHAJIbHOH H3MEHTHBOCTH, KIOHAITEHOM
MHKPOPa3MHOKEHHUH, TIOIYYEHUH TAIUIONIOB, U3YYE€HHH H IIPOU3BOJICTBE BEMIECTB BTOPHYHOIO
MeTabonu3Ma, MpPHEMaxX TeHHOH MHXKEHePHMH H CIoco0aX COXPAaHEHHS PacTUTENBHBIX
TIOTYJISIITHIA

3. MecTo THCHHILTHHBI (MOIYJ/ISI) B CTPYKTYPE 00pa30BaTeIbHOMH IIPOrpaMMBI
JIUCIMIUIMHA OTHOCHTCS K 4YacTH o0Opa3oBaTelIbHOH MporpaMMBI, (OpMHpyeMoii
YYaCTHHUKAMH 00pa30BaTeIbHBIX OTHOILIEHHUI, IIPe/IyIaraeTcs 00 y4aoImMcs Ha BEIOOP.

4. CemecTp(bI) 0cBOeHHS H (popMa(bl) MPOMeXYTOYHOH aTTeCTANNH IO JHCIHILIAHE
Cemectp 6, 3K3aMeH.

5. BxoaHble TpeGOBaHHSA I 0CBOECHHS THCITUILTHHbI
JII14 yCIIeNTHOTO OCBOSHHS JTHCIHILIHHEI TPeOYIOTCS KOMIIETEHITHH, ¢ OpMHPOBaHHBIE B
X0JIe OCBOeHHS 00pa30BaTeIbHBIX IIPOrPaMM IIpe/IIIecTBYIONIET0 YPOBHS 00pa30BaHMUI.

6. SI3bIK peannzanun
Pycckuit

7. O6beM THCHHIIHHBI (MOTYJIA)

OO01m1as TPY/I0EMKOCTB JIUCITUILIMHBI COCTABIAET 3 3.€., 108 4acoB, U3 KOTOPBIX:
— nexmyu: 18 u;

— ceMHHapcKue 3ansaTus: 20 4.



— mpakTHYeckue 3aHaTus: 0 4.;
— madopaTopHbIe PadoThL: 0 4.
B TOM 4YHCJI€ ITPAKTHYeCcKas MoAroToBKa: 0 4.
OO0BeM caMOCTOSTEILHOM Pab0ThI CTYAEHTA OIpe/ielieH Y4eOHbIM IUIaHOM.

8. Cotepikanne THCHUTILTHHBI (MO/IYJIf1), CTPYKTYPHPOBAHHOE M0 TEMAM

Tema 1. IlpemMer M 3amadud Kypca II0 KJIETOYHOH KYJIbTYpe PAcCTUTEIbHOH TKaHH.
TOTUIOTEHTHOCTH PACTUTEIBHON KIIETKH.

Copepxanue Kypca, mpeaMeT U 3agadd. IloHATHe OHOTEXHOIOTHS, METOJ KYIbTYPHI
KIeTOK W TKaHed pacTeHHi. OO0macTH MpUMeHeHHS MeToja. TepMHHBI JTH(QepeHITHPOBKa,
nenud pepeHITHaIs, TOTHIIOTEHTHOCTD H CIIOCO0BI ee J10Ka3aTelbCTBa.

Tema 2. Hcropus Meroja, y4eHble, [PHUBHECIIME 3HAYHUTE/IbHBI BKJIAJ B pa3BUTHE
OMOTEeXHOJIOTHH pacTeHuil. [TepcneKTHBE Pa3BUTHUS METOIA.

OCHOBHBIE 3Tallbl CTAHOBJIEHUS OMOTEXHOJIOITMH pacTeHul. BKiiaa B pa3Butue Metoza I
T'adepnannra, P. 'otpe, @ VYairra, ®.K. Ckyra, K. Muwmiepa, T. Mypacure, ®@. Crtroapra, E.
Kokkuara, WM. Takebe. OcHOBAaTeMH POCCHIICKOH MIKONBI OHOTEXHOJIOTHH PacTEHHM.
CoBpeMeHHOe COCTOSHHE U JIOCTHKeHHS B 00/1aCTU OMOTEXHOJIOTHH U ITePCIIeKTUBHI MTOTyIeHHS
PAa3IMYHBIX IIPOJIYKTOB Ha OCHOBE KY/IBTYP PACTUTEIbHBIX KIETOK H TKAHEH.

Tema 3. OCHOBBI TEXHHKH BBEJICHHUS B KYIbTYPY in Vitro.

ITpuHIMITBI U MeTONbI KYJIbTHBHPOBAHUA IN VItro KIETOK U TKaHel BBICIIUX PacTeHHI
Opra"uzanus OHOTEXHOIOTHYECKOM J1a00paTOPUU. AcelTHIeCKHe TEXHOIOTHH. KOMIIOHEHTHBIN
COCTaB ITHTATE/IbHBIX Cpel H HUX THIBEL. DuroropMoHsl, mpaswio Ckyra-Mmuepa. YcioBus
KYJIbTHBHPOBAaHU.

Tema 4. THIIBI KIeTOYHBIX KYJIBTYP pacTeHHH. KallIycHbIe, CyCIIeH3HOHHBIE, KYIbTYypa
MPOTOILIACTOB.

IlonaTHe kawryca, ¢a3bl, KOTOpPble MHPOXOAHT Ka/UTyCHas KieTka. OCHOBHBIE THIIBI
KYJIbTYP PACTHTETBHBIX KIETOK H TKaHEH: KYIbTYphl KaJUTYCHBIX TKaHeH, KIETOYHBIX
CYCIIEH3HH, IIPOTOIUIAaCTOB. I JIyOMHHOe KYyIbTHBHPOBAHHE KIETOK PAcTeHHH B KHIKOH
NUTaTelbHON  cpene.  KynpTHBHpOBaHHMe  OJMHOYHBIX  KIeToK.  Mopdomorudeckue,
(hM3HOIOTHYECKHE U ITUTOTE€HETHYEeCKHE OCOOEHHOCTH KYJIbTHBHPYEMBIX KIeTOK. Da3bl pocTa
KJIETOYHBIX KYIBTYP.

Tema 5. ComaTHuecKkas THOPHAH3AIIHNS U TUIIB TH( G EePeHIIHPOBKH B KYIBTYPe KIeTOK

ITonatne coMaTudeckoil THOPHIM3AIMH, 3Talbl €€ OCYIIECTBICHUS, MEePCIIeKTHBBI
MpHMEHEHUS. TeXHHKH CIHSHUSA MPOTOIUIACTOB, MOTYICHHE H CEICKIIHI THOPHIOB. BTOopudHas
nuddepenmupoBka 1 MopdoreHes B Kymbrype In vitro. Tumsl JuddepeHIHPOBKH KIETOK,
MeXaHH3Mbl MopdoreHesa B KyIbType KIETOK pacTeHHil. DaKTOpbl, OMpeAeIolNe
MopdoreHes in vitro, posib (GHTOTOPMOHOB B HHAYKIIHH MOpQOreHesa.

Tewma 6. KimoHambHOE MHKPOPa3MHOKEHHE PACTEHHH H COMaKJIOHATbHAs H3MEHIHBOCTb

DTamsl 1 METOJBl KJIOHATHbHOTO MHKPOPa3MHOKEHHS pacTeHHH. BIMSHHE pa3THIHBIX
(dakTopoB  (TeHEeTHYeCKHX, (H3HOMOTHYECKHX, TOPMOHAIBHBIX H  (QH3HYECKHX) Ha
MHKPOpa3MHOXKEHHe pacTeHuil. TeXHUKH O3OPOBICHHS PaCTUTEIBHOTO MaTepHaia. SIBIeHHE
BUTPH(UKATMK. BO3MOKHOCTM H  TPEMMYINIECTBA  KIOHATBHOTO  MHKPOPA3MHOKEHHUS.
OrmpeneneHre COMaKIOHATbHON H3MEHIHBOCTH, IPHIHHEI €€ BOSHUKHOBEHHUS.

Tema 7. KynpTypa H30IHMpPOBaHHBIX KIETOK U TKAHEH B CENEKIIMH PACTEHHI. AJpOreHe3
U THHOTEHe3.



IlonAaTHe oTnaneHHON THOpHAM3aNHH. MCIONb30BaHHE TAIUIOHIHBIX KYIBTYP JUIS
CO3JIaHUS TOMO3HTOTHEIX JHILIOHIOB. AHJIpPOTeHe3, MeTOAbl KyJIbTYPhl HbUIBIBI H IMBUIBHHKOB,
MIPEUMYIIeCTBA H HEJAOCTAaTKH MeTo/1a. OCOOCHHOCTH MOMYYeHHS TallJIONJHBIX PAaCTeHUN MyTeM
THHOI'eHe3a.

Tema 8. I'eHHas HHkeHEPHA pacTeHHH. KynbTypa 00poaaThIX KOPHEH.

OcHOBHBIE TIpeJICTaBICHHSI O TeHHOH HHKeHepHs pacTeHHil. TpaHchopMarms pacTeHHit
nocpencTBoM Agrobacterium. KymeTypa hairy root, cmocodsl monydeHus, (peHOTHII KYIbTYPHI
(curapom hairy root), mpenMyIIecTBa.

Tema 9. CriocoObl coXpaHeHHS pacTHTEIBHBIX MTOMY/ISIHI (KPHOCOXPaHEHHe).

3ama4l M 3HaUYeHHE COXPAHEHHA PACTUTEIbHOTO TeHOopoHAa. JlemoHHpOBaHHE
KJIETOYHBIX KYIbTYP. KpHOCOXpaHEeHHe: TEXHOJIOI sl 3aMOPaKUBAHUS, COXPAHEHUS, OTTAUBAHUSL,
peaKTHBAITUH.

9. Tekynui KOHTPOJIb N0 JTHCHHUILIHHE

Texymuii KOHTPOJIb IIO JUCHUIUIMHE IPOBOJIUTCSA IIYyTeM KOHTPOIA IOCEIAaeMOCTH,
IIpoBeJIeHUs TECTOB II0 JIEKIIHOHHOMY MaTepHaly, U (GHKCUPYeTcs B (hopMe KOHTPOIBHOH TOYKU
HE MEHee OJIHOTO pa3a B CEMECTP.

10. ITopsaok MpoBeAeHU U KPUTEPHH OLEHUBAHUS MPOMERYTOYHOM aTTeCTAMH

IIo xypcy «bHOTEXHONOTHS PaCTeHUI» MPEAyCMOTpeHa OaITbHO-PEUTHHTOBAsI CHCTEMA.

PacnpeneneHue 0ajUtoB: Ha IMPOMEKYTOYHBIH KOHTPOJIbHBIE PadOThl — 45 0a/l1oB; — HA
AKTUBHOE y4JacTHe B ceMuHapaxX — 20 0aJuioB; - Ha KOHTPOJIb ayAUTOPHOH PadOTHI CTYIEHTOB
(nexmun) — 45 6a10B, Ha 3K3aMeH — 20 6aJUIoB.

CtyneHr, HaOpaBmimii B TedeHHe ceMecTpa 100 GamioB (90% oOT MaKCHMaTBHOTO
Konu4yecTBa OaUIOB IIO0 AUCHHIUIMHE), IIOTy4aeT HK3aMeH IO IpeIMeTy aBTOMAaTU4YecKH C
OleHKOH «oTaudHo». CTyaeHT, HaOpaBIIMiI B TedeHHe ceMmecTpa 88 OamroB (80% ot
MaKCUMaJbHOTO KOJHYecTBA OaloB [0 IJUCIUIUIMHE), IONy4aeT 3K3aMeH II0 IIpeaMeTy
aBTOMAaTHYECKH C OIIEHKOH «xopomo». HenocTarommue A0 OIEHKH «XOPOIIO» HIH «OTIHIHO»
0aJlIbl CTYEHT MOKeT HaOpaTh IIPH cade 3K3aMeHa 110 JUCIUIUIHHE.

JK3aMeH MPOBOJUTCA B IIMCbMEHHONH (opMme mo OHiaeTaM. DK3aMEeHAITMOHHBIN OHIET
COCTOHUT U3 TPeX BOIIPOCOB.

IlepBas wacTb coliepKHUT oauH Bompoc, mpoBepstomuii OIIK-3 u OIIK-5. OTBeT Ha
BOTIPOC ITEPBOM YaCTH JAIOTCS B Pa3BEPHYTOI hopMe.

Bropas gacte coaepxur omuH Bompoc, nposepsronuil MOIIK-2.1 u UOIIK-4.2. OtBeT
Ha BOIIPOC BTOPOI 9aCcTH JaeTCs B Pa3BEPHYTOH (opMeE.

TpeTbst dacTe coaepxuT Bompoc, npoBepstonuin MOIIK-5.1 u UOIIK-5.2. OTtBeT Ha
BOTIPOC TPEThe YacTH JaeTcs B Pa3BePHYTOH GopMe.

IIpumep TeopeTHIECKHUX BOIIPOCOB:

1. Bommpoc 1. UTo moHHMAaeTcs MO TEPMHUHOM «TOTHIIOTEHTHOCTHY» PAaCTHTEIBHOMN
KieTkH? KakiMH 3KcriepHUMeHTallbHBIMU METOIaMH MOKHO 10Ka3aTh TOTUIIOTEHTHOCTh?

2. Bompoc 2. OnunmTe OCHOBHBIE H3MEPSEMBIE ITapaMeTPhI KIIETOYHBIX KYIBTYP.

3. Bonpoc 3. Kynerypa hairy root, ocoOeHHOCTH KYyIbTHBHPOBAaHHE H IEPCHEKTHBEI
MIPUMEHEHHUS.

PesynbraThl  3K3aMeHa  OMpEENSAIOTCS  OINEHKAMH  «OTJIHYHOY»,  «XOpPOIIOY,
«YIOBIIETBOPUTEIILHOY, «HEYAOBIECTBOPUTEIILHOY.

IIpu cnade sk3aMeHa MaKCHMaIbHEI 6amt (20) BeICTaBIsSeTCA CTYAeHTaM, IT0Ka3aBITHM
IrITy0OKOE 3HAHHE TEOPETHYECKHX BOIPOCOB, YMEHHE IPOWUIIOCTPHPOBATh H3JI0KEHUE
NpaKTHYeCKUMH IpHeMaMUd ¥ TIOJHOCTBIO OTBETUBIIHM HA BOIPOCHI 3K3aMeHaTopa
(momyckaroTcss TpPH OTBETaX He3HAYHTeldbHble ONIHOKM). CTYIEHTHI, JeMOHCTPUPYIOIIHE



XOpOIIINe 3HAHUS TeOPEeTHYECKHUX BOIPOCOB, HO HCIIBITHIBAIOIINE 3aTPYAHEHHS NPU OTBETE Ha
HEKOTOpBIE BOIPOCHEI BK3aMeHaTopa moiay4arT oT 19 mo 11 oOammoB. IIpoMexyTodHoe
konudecTBOo OGawtoB (oT 1 mo 10) BeICTaBIsSeTcsA CTyJAeHTaM, ITOKa3aBIIHM ciladble 3HAHHA
OCHOBHBIX T€OPETHYECKUX BOIPOCOB M JOIIYCTHBIINM CYILIECTBEHHbBIE OMMOKHU IIPH OTBETAX HA
BOIIPOCHI 3K3aMeHaTOpa.

CamocTtosTenpHas paboTa CTYIEHTOB 110 Kypcy «bHOTEXHOJIOTHS PACTEHHI» BKIIIOYAET:
MOATOTOBKY K JIEKIHSM, TECTUPOBAHHUIO, IIOATOTOBKY 3CCE WIH TEMATHYECKOTO COOOIIEHUS I
y4acTHS B CEMHHAape, OPraHH30BaHHOM KaK JHCKYCCHS IO THIY «KPYIJIOTO CTOJa», JHOO
«edaTel», a TaKKe CaMOCTOSTeIbHOE H3yYeHHE TEOpPeTHYecKOro MaTepHaia Mo HEeKOTOPBIM
TeMaM Kypca 1 OJITOTOBKY K 3K3aMeHY.

11. YuedHO-MeTOAHYECKOE 00ecmedeHHe

a) DIIEKTPOHHBI y4eOHBII Kypc II0 JUCIHILUIMHE B 3JJIEKTPOHHOM VHHBEPCHTETE
«Moodley — https://moodle. tsu.rw/course/view.php?1d=17006

0) O1leHOUHBIE MaTepHalibl TEKYNIero KOHTPOJS U IPOMEKYTOYHOH AaTTECTAIMU 10
JHCLIUIIINHE BEUIOJKEHHEIE B cHUCTeMe «Moodle» —
https://moodle.tsu.ru/mod/folder/view.php?1d=640558 & forceview=1.

B) [I1aH ceMHHAapCKUX 3aHATHI 1O JUCIUIUIHHE, BRUIOKEHHEIT B cucreMe «Moodley —
https://moodle.tsu.ru/mod/folder/view.php?1d=640558&forceview=I.

r) MeToauueckue yKa3aHHS [0 OPraHH3aldH CaMOCTOSTEIBHOH paOOThl CTYAEHTOB
BELUIOKECHHBIE B CHUCTEME «Moodle» —
https://moodle.tsu.ru/mod/folder/view.php?1d=640558 & forceview=1.

12. IlepedeHb yueOHOI JHTEPATYPHI H pecypcoB ceTH HHTepHeT

a) OCHOBHa4 JINTepaTypa:

— JIyroBa JI.A. BuoTexHOJIOTHS BRICIHX pacTeHmil: yaeOHuK / JI. A. JIyroBa; C.-IleTep®.
roc. yH-T. M31. 2-e, nom. u ucnp. Caukt-lIletepOypr: U3a-Bo C.-lleTepOyprckoro yHUBEpPCHTETA,
2010. 240 c.

— [IleBenyxa B.C. Cenbckoxo3siicTBeHHass OmoTexHomorus: yaeoHuk / B.C. IlleBenyxa,
E.A. Kanmammaukora, E.3. Kounera u np.; I[lox pen. B.C. IlleBenyxu. - 3-e u3a., nepepad. H JOII. -
M.: Breicm. mik., 2008. - 710 c.

0) IOMOHUTENbHAS IUTEPATYPA:

— @unonoBa M. B. PykoBOJICTBO IO H3YYEHHIO ITHTONOTHYECKHX H THCTOJIOTHYECKHX
XapaKTEPHCTHK KYJIbTYP KIETOK H TKaHeH pacTeHHUI: yieOHOe ITOCOOHe : [ CTYIeHTOB BHOIL
u-ta TI'Y, oOydarommxcs 1o crenuaiapHocTH "ouonmorus" 06.03.01 OakamaBpoB u 06.04.01
MarucTpoB, U3Yy4arOUIUX Kypchbl "MeToAbl IIMTOJIOTHYECKHUX HccieaoBaHui", "bHOTeXHOIOTHA
pacTenuit", "BHOTEXHOIOrHA JIEKAPCTBECHHBIX H apoMaTHIeCKHX pacTeHuit''] / M. B. @uioHoBa,
C. B. Ilynmekuna, A. A. UypuH [u 1p.]; Tom. roc. yu-1, buon. ua-T1. - Tomck: M3narenbekuii JJom
Tomckoro TOCYAapCTBEHHOr O YHHUBEPCHUTETA, 2020. URL:
http://vital lib.tsu.ru/vital/access/manager/Repository/vtls:000709380

— KamammaukoBa E.A., KoumeBa E.3., Mwuponosa O.FO. Ilpaktukym 10
celbCcKox03sicTBeHHOH OHoTexHomoruu, M.: KonocC, 2006, 149 c.

— buorexHonorus pactenuii: Kierounas cemekmug /B. A. CumopoB Kues: Haykoa
oymka, 1990  279[1] ¢, [12] 1 wmi: w1 22 cM. DI pecypc:
http://chamo.lib.tsu.rw/lib/item?1id=chamo: 130973 &theme=system

— I'eHeTHdyeckue OCHOBHI ceneKiuu pactenuii: Coopruk / Ilox obm. pemx. H. IL
Jyounnna; Penkorn. : C. 5. Kpaeoit (oTB. pen. ) u ap. - M. : Hayka, 1971. - 565 c.

— buorexHonorus pacteHuii: KynbTypa kiaetok /[I. II. Bomeemr, K. P. Bya, P. A.
Ton3zanec u ap.|; IlepeBoxa ¢ anrn. B. U. Herpyka; ITog pea. u ¢ M.: Arpompomu3aat , 1989
MIPeTUCIT. P. T. Byrenko 279,[1] C. UL 21 cM . pecypc:
http://chamo.lib.tsu.rwlib/item?1d=chamo:106685&theme=system



— bruotexHonorus Beicmx pacteHuil: Y4ae6nuk /JI. A. JIyroBa; C. -IlerepOypr. roc. yH-T
CIl6.: MUsn-Bo  C.-Ilerep6. ym-ta, 2003 228 c:. w1, [4]. Da  pecypc
http://sun.tsu.ru/limit/2016/000179905/000179905 .djvu

— OcHoBbl OnoTexHOJNOTHH. B 2 4. YHacTth 1 : y4eOHMK U NPAKTHKYM IS CPEIHEro
nmpodecCHoHaTbHOTO oOpa3oBaHus / mojx ooOmel pemakmueii H. B. 3arockmnoir, JI. B.
Hazapenko. — 2-¢ m3a., ucnop. u gon. — MockBa : M3nmarenscTtBo FOpaitr, 2018. — 162 c. —
(ITpodeccuonanpHoe obpasoBanue). — ISBN 978-5-534-07840-4. — TekcT : 371eKTPOHHBIH //
OobpasoBatenpHas Iaatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/423830 (mata
oOpamterns: 22.02.2022).

— OcHorbl OHoTexHONMOTHH. B 2 4. YacTe 2 : ydeOHHK M TIPAKTHKYM JJS CpeJIHEro
npodeccuonampHoro odpa3zoBanug / JI. B. Hazapenko [u np.] ; mox obmelt pemakiueit JI. B.
Haszapenko, H. B. 3arockunoii. — 2-e u3a., ucop. U jgon. — MockBa : M3marensctBo FOpaiit,
2018. — 219 c. — (ITpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-07843-5. — TekcT :
AIEKTPOHHBIT  // O6pazoBaTenpHas  mmaTdpopma  FOpaiT [caiiT]. —  URL:
https://urait.ru/bcode/423832 (;1ata obpamenus: 22.02.2022).

— BUOTEeXHOIOTHS pacTeHMl : Y4eOHUK U MPAKTUKYM JUIS OaKajlaBpuaTa U MarucTpaTypbl
/ JI. B. Hazapenko, FO. U. [Tomrux, H. B. 3arockuna, I'. H. Paixgyruna. — 2-e U34., HCIIp. U JOI. —
Mockga : U3natensctBo Opaiit, 2019. — 161 ¢. — (YHuBepcutets! Poccuu). — ISBN 978-5-534-
05619-8. — Texkct : smekTpoHHBIN // O6pa3oBarenpHas Iutatdopma FOpaiit [caiir|. — URL:
https://urait.ru/bcode/437437 (ata obpamenus: 22.02.2022).

— Umesha S. Plant Biotechnology / S. Umesha — 1st Edition — USA: CRC Press, 2019. —
436 Pages. —ISBN 9780367175047. — Text : immediate.

13. IlepedyeHb HHPOPMAITHOHHBIX TEXHOJIOI Hil

a) JHUIIEH3HOHHOE H CBOOOIHO pPaclpocTpaHsieMoe IPOrpaMMHOe 00ecTIedeHIE:

— Microsoft Office Standart 2013 Russian: makeT mporpaMm. BKIrodaeT HpPHIOMKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— IIyOJIMYHO OCTYIHBIE 00/1a9Hble TeXHOIOTHH (Google Docs, AAHAEKC JUCK H T.I1.).

0) HH(OpMaITHOHHBIE CIIPABOYHBIE CHCTEMBI:

— DJIEKTPOHHBIN KaTajuor Hayunon OMOMHOTEKH [TY -
http://chamo.lib.tsu.rw/search/query?locale=tru&theme=system
— DIeKTpoHHAasA OouOIMoTeKa (pemo3uTOpPHIT) Ty —

http://vital lib.tsu.ru/vital/access/manager/Index
— 9BC Jlanb — http://e.lanbook.com/
— ObC KoncymbpTaHT cTyaeHTa — http://www.studentlibrary.ru/
— O6pasoBarenpHas wiatdopma FOpait — https://urait.rw/
— BDBC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/IbHO-TeXHHYECKOe o0ecedeHHe

AVIHTOPHH IS IIPOBEJICHUS 3aHATHH JIEKITHOHHOT O THIIA.

Aynutopun JUIS TMPOBEAEHUS 3aHATHH CEMHHAPCKOrO THIA, WHIUBHIYAIBHBIX H
TPYIIIIOBBIX KOHCY/IbTAIIUH, TEKYIIETO KOHTPOISA U IPOMEKYTOUHON aTTeCTALIHH.

TloMenmeHust A1 caMOCTOSTENBHON padoOThI, OCHANIEHHBIE KOMIIBIOTEPHOH TEXHUKON H
JIOCTYTIOM K ceTH WMHTepHET, B AJIeKTPOHHYI HH(OPMAIIMOHHO-00Pa30BaATETBHYIO CPely H K
HH()OPMAITHOHHBIM CIIPABOYHBIM CHCTEMAaM.



15. HadopMmanms o pa3padoTanKax

OuronoBa Mapus BacuiabeBHa, KaHIHMIAT OHOJOIHYECKHX HayK, Kadeapa (pH3HOIOTHH
pacTeHHH, GHOTEXHOJOTHH H OmonmH(popMaTHKH BHoIorHYeckoro MHCTHTYTa HarmoHalIbHOTO
HCCIIEA0BAaTENbCKOro ToMCKOro rocyjapcTBeHHOIO YHHUBEPCUTETA, CTAPIIHi IIPEII01aBaTellb.



