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®EJAEPAJIBHOE TOCYJIAPCTBEHHOE BIOTKETHOE YYPEXKJIEHUE HAYKHA
BOTAHUYECKHUI CAI-MHCTUTYT
VOUMCKOTI'O HAYYHOI'O LIEHTPA POCCUHCKOU AKAJIJEMUH HAYK

AnHoTanus pado4eil mporpamMmsl
«BHOTEXHO/I0THYeCKHE OCHOBBI PA3MHOKEHHS pacTeHHkin vitroy»

[Tporpamma ocHOBHas npodeccrnonansas odpazosareibHas
nporpamMMa BbICIIEro 00pa3zoBaHus — IpoTrpamMMa
I10/I'OTOBKH HAYYHBIX KaJPOB B aCHHUPaHTyPE
Ko v HauMeHOBaHUE YKPYITHEHHOU 06.00.00 BUOJIOTUMYECKUE HAYKHU
IpYIIEI HALPABJIEHUS OATOTOBKH
Kon 1 HauMeHOBaHHE HAIIPABIICHHS 06.06.01 BUOJIOIT MUECKWE HAYKH
M0JITOTOBKH
Haumenoranue npodums (Hay4yHo#H 03.02.01 — boranuka
CITEIIHATILHOCTH )
dopma 00ydeHHs Ounast, 3a04Has
Kpaymduxaims BeINyCKHHKA Uccnenoratens. [Ipenoaparenb-uccaeoparels
O0BeM B gacax 144
B T.Y. AyAUTOPHBIX 3aHATHH (JIEKIKH, 8
nabopaTopHbIe 3aHATHSI), 4acOB
camocTosITe/IbHas padoTa, 4acoB 134
OO61was TpyL0eMKOCTh JTUCIIUTIIHHEI (B 4
3auéTHBIX SAUHUIAX)
@opma KOHTPOIISA 3auer

MeeTo JHCHMILIMHABI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbI:
ACITHPAHT MPOXOIUT MPAKTHKY BO BTOPOM CEMECTPE BTOPOIo Kypca 00yHeHHS.

Llenp AHCHMILIHHBLI:(QOPMHEPOBAHIE Y ACIUPAHTOB YIJIYOJIEHHBIX MPO(ecCHOHAIBHEIX
TEOPETHYECKHX 3HAHMH M HABBIKOB IPHMEHEHHMs COBPEMEHHBIX METOJ0B OHOTEXHOJIOTHM I
pa3sMHOXKEHUS PACTEHHH.

3agagan JUCIUILIHHBL:

- chopmupoBaTh Y ACHHPAHTOB [peACTaBieHHe 00 HCIOJNB30BAHUM  MCTONOB
OHOTEXHONOIMH, B YACTHOCTH, KJIOHAIBHOIO MHKPOPAa3MHOMKEHHS, Uil ONTHMH3AIWH H
NoBbIIEHHS 3G (HEKTHBHOCTH PA3MHOKEHHS PACTEHHUH;

- c(hOpMHpPOBATh Y ACIMPAHTOB NPE/CTABICHHE O BEIYIIMX TEHACHIMSX B 007IacTH
paspabOTKH W TPAKTHYECKOro IMPHUMEHEHHs COBPEMEHHBIX METO/I0B OMOTEXHONOIHH B
Pa3MHOMKEHUH PACTECHHH;

- copMHpOBATh y ACTHPAHTOB IPEACTABIEHHE OO0 OCHOBHBIX HAyYHBIX npobiieMax,
CTOSILHX MEPEJl PA3MHOKEHHEM PE/IKUX H HEHHBIX PACTEHUH;

- TOJTOTOBUTH ACIHPAHTOB K NMPUMEHEHHIO MOJIYyYEHHBIX 3HAHHA MPH OCYIIECTBICHHH
PA3MHOKEHHS PACTeHHIT ¢ IPUMEHEHHEM OHOTEXHOTIOTHIECKHX METO/I0B.

®opmupyemble komnerenmun: OITK-1; [IK-1, 2, 6; YK-1, 2,3, 4, 5.
Bujib! y4e0H0ii paboThl: ICKIHH, 1aG0paTOPHLIC 3aHATHS, CAMOCTOATENbHAs padoTa.

CocTaBuTen:
3aBejtyrornias J1abopaTopucH FeHETHKH H
OMOTEXHOJIOIMY pacTeHUH, K.0.H. A.A. 3apumnosa




1. T(EJb ¥ 3AIAYH JUCLUILINHBI

Ilenbi0  OCBOCHUS JUCHMIUIMHBI  «BHOTEXHOJIOTHYECKUE  OCHOBBI  Pa3sMHOKCHHA
pactenuity siBysieTcst  (POPMHpPOBAHME Y ACHUPAHTOBR  YIIyOICHHBIX npohecCHOHATBHBIX
TCOPCTHYUCCKHX 3HAHHH W HaBBHIKOB IIPHUMCHCHHS COBPCMCHHbBIX METOJ10B OHOTEXHOIOTHH panjsc|
Pa3MHOYKEHHUS pACTEHHH.

3ajaqu:

- cdopmupoBarh y AaCHUPaHTOB IpeACTaBleHHe 00 HCIOIBb30BAHHE  METOJOB
OHOTEXHOJOIHH, B YAaCTHOCTH, KJIOHAIBHOIO MHMKPOPa3MHOMKEHHMs, JUIS ONTHMHU3AIMH M
TOBBIIEHHS 2 PEKTABHOCTU PA3MHOKEHHS PACTCHHIA;

- chOpPMHpPOBATh Y ACMHPAHTOB MpPE/CTABICHHE O BEIyIIMX TEHICHUMIX B 00iacTH
pa3paboOTKX M TPAKTHYECKOrO [PHMCHEHHMS COBPEMEHHBIX METO0B OHOTEXHONOTMM B
pa3sMHOKEHUH PaCTCHHIA;

- c(OpPMHPOBATL Y ACIMPAHTOB IMPEICTaBlIeHHE 00 OCHOBHBIX HAYYHBIX MPOOIEMAX,
CTOSIIUX TIEPEJ PA3MHOIKEHIEM PEIKHX U LEHHBIX PACTCHHUH,

- MOATOTOBUTH ACIMPAHTOB K MPUMEHEHHIO TOIYYCHHBIX 3HAHHH IPH OCYIIECTBICHHH
Pa3sMHOMKEHHS PACTEHHH ¢ NPUMEHEHHEM OHOTEXHOJIOIMHICCKIX METO/I0B.

B pe3yjbrare 0ocBOCHHS JHCUHHILIHHBI ACTHPAHT JOJIKEH

3HATh:

- COBpEMEHHBIC JIOCTHXKEHHMs B 007acTH OWMOTEXHONOTHH M BO3MOMKHOCTH HMX
IPaKTAYECKOTO IPHMEHEHHS ISl PA3MHOMKEHHS PEIKHX M [EHHBIX PACTCHHUH;

- GUOTEXHOIOrHUECKHE OCHOBBI PA3MHOKEHHS PACTEHHH B KYJILTYPE if Vilro;

- METOJIbI KYJILTHBUPOBAHUS PACTEHUH in Vilr0o, KX ITPAKTHYECKOE 3HAUCHHE,

YMETh:

- CAMOCTOSTEILHO CTABHTH 3aJady MCC/Ie/0BaHusi HauOoIee aKTyalbHBIX IpolieMm,
UMEIOIIMX 3HAYCHHME IUId DPA3sMHOMKEHHs PEIKHX M IEHHBIX PacTeHWH € HCIOIb30BAHHEM
OHOTEXHOJIOTHYECKHX METOJIOB, IPAMOTHO IUIAHHPOBATH 3KCIIEPUMCHT M OCYIIECTBIIATE €ro Ha
IIPaKTHKE;

-IPMMEHSATH [ONYYCHHbIE 3HAHWUA [0 OOTaHHKE TPH PEINEeHHH  KOHKPETHBIX
OHOTEXHOJIOTHYECKUX 3a71a4;

-IPEMEHATh HA TIPAKTHKE MOCTIKCHHs OTCUECTBEHHBIX M 3apyOCKHBIX YUCHBIX TIO
Pa3sMHOKCHHUIO PACTEHHH B KyILTYpPE il Vilro.

BJIAJ€Th:

- HABBIKAME HCIIOJB30BAHMHS COBPEMEHHBIX METOJOB OHOTEXHONOIMH B 00JacTu
pa3sMHOKEHHUS PACTEHHH B KYJILTYPE i1 Vilro;

-HABBIKAMH TIPUMEHEHMSI MATEMATHYECKOH CTaTHCTHKH B TPAKTHKE OHOIOTHYECKOTO
HCCIIEI0BAHHUS,

- HABBIKAMH IPEJICTABIIEHHA PE3YIbTATOB YKCIIEPHMEHTA, HAMMCAHHMS OTYETOB U CTATCH;

- HABBIKAMH CTPYKTYpPUPOBaHHs yueOHOH 1 HayuHOH HH(pOPMAIUH;

- HABBIKAMH OTOOpA CPEJICTB, METOMOB M (OPM OpraHH3alMM HCCIEN0BATEILCKOH
TSI TEILHOCTH.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIT ACIIMPAHTYPbI

Juctnnmaa «BHOTEXHOIOTHYECKHE OCHOBBI Pa3MHOKEHHs DPACTEHHH» OTHOCHTCSH K
Bioky 1. BapuartiBHas 9acTh 110 OCHOBHOM 00pa3oBaTENBHON NMPOTpaMMe NOANOTOBKH Hay1IHO-
TeJarorMIeCKuX KajpoB B aClUpantype. 3aHATHSA CIyXKaT IIOJCOTOBKOM K KaH/IMIATCKOMY
9K3aMEHY 110 CIENHAILHOCTH, M'OCYAaPCTBEHHOW MTOIOBOW aKKpeJAWTAlMH, a TAKKE SABISIOTCA
0a30i Jyis OBJIAJICHHUS pa3/iellaMy, CBA3aHHBIMU C HAay4HO-HCCIICTIOBATE/ILCKMM HaIMPaB/ICHUEM
aCTIMPaHTA MO COOTBETCTBYIOLISH TeME [JMCCEPTAlIHOHHON paboThI.

Cojleprkanue  HAyYHOM — CIEIHAIBHOCTH — IPO(ECCHOHANBHO — OPHEHTHPOBAHO — HA
[IOATOTOBKY CHENHATMCTa IO HanpaBienuio «boTaHuka» u Oasupyercss Ha 3HaHMM




npemecTByommMX  aucnumme: - «Ofmas - dnomorusy, «boranuka», «OHU3HOIOTHSY,
«buoxumusgy, « BHOTEXHOIOTHS.

3.TPEBOBAHMA K PE3YJIbTATAM OCBOEHWSI

Jlucruiunaa «BHOTEXHONIOTHIECKHE OCHOBEI PA3MHOIKCHAS PACTeHHH)» Harpas/ieHa Ha
dbopMEpOBaHKe y aCIIHPAHTOB CJIETYIOMMX KOMIISTCHIIHH:
VK-1: ciiocoBHOCT K KPHTHUECKOMY aHAIM3y W OLEHKE COBPEMEHHBIX HAyUHBIX TOCTIKCHHUH,
TeHEePUPOBAHUIO HOBBIX MICH IIPYM PELICHHH UCCISOBATENBCKUX M NPAKTHICCKUX 3a/lad, B TOM
YHCTIe B MEXKIHCIUILTHHAPHBIX 0071acToX;
VK-2: criocoOHOCTE IIPOEKTHPOBATE B OCYIIECTBIIATE KOMIUIEKCHBIE HCCIIE/I0BAHMS, B TOM THCIIC
MESK/UCIIMIUIMHAPHEIE, Ha OCHOBE IIENOCTHOTO CHCTEMHOIO HAyIHOTO MHpPOBO33pPCHH C
HCIIONB30BAHIEM 3HaHKH B 0071aCTH HCTOPHH U (Buiocopur HAyKH;
VK-3: TOTOBHOCTH Yy4acTBOBaTH B  paboTe POCCHIICKHX H  MERIYHApOAHBLIX
HCCIeI0BATEILCKHX KOLJIEKTHBOB 10 PEMICHHI0 HAYYHBIX M HAYYHO-00Pa30BATE/]bHbIX
3aaa4;
VK-4: TOTOBHOCTh HCHOJB30BATH COBPEMEHHBIE ~METOIABI M  TEXHOJOMHH  HAaY4HOH
KOMMYHHKAITMH Ha FOCYIapCTBEHHOM M HHOCTPAHHOM S3BIKAX;
VK-5: crocobHOCTh [UIAHAPOBATH M PEIlaTh 33ja4d COOCTBEHHOIO MPO(ECCHOHANLHOIO |
JIMIHOCTHOT'O PA3BUTHSL,
OTIK-1:  crHocobHOCTh  CAMOCTOATENLHO  OCYLIECTBIATL — HAYYHO-HCCIEHOBATCILLKYHO
AesSTedbHOCTH B COOTBETCTBYIOMEH —mpodiecCHOHANBHOH — 00macTH ¢ HCHOJB30BAHHCM
COBPEMEHHBIX METOIOB MCCIICOBAHHS U HHPOPMATIHOHHO-KOMMYHHKAIHOHHBIX TEXHOIOTH it
[MK-1: Biajgedde  METOMOJIOTHYECKMMH  OCHOBAMHM,  HOHATHWHO-KATErOpPHAIbHBIM U
TepPMHHOJOTHYECKUM AlapaToM COBPEMEHHON OOTAHWKH W YMEHHE TPUMEHSTH HX B XOAC
BBITIOJIHEHUA COOCTBEHHBIX HAYYHBIX MCCIIEIOBAHUN;
[TK-2: crocoGHOCTh ¥ FOTOBHOCTE K TOATOTOBKE M PENAKTUPOBAHMIO HAYYHBIX MyOIHKAIHH, K
[1O/I'OTOBKE, IPOBEICHHIO U YUACTHIO B HAYHHBIX CEMHHAPAX, KOHQEPEHIHAX;
[TK-6: Croco6HOCTL K CAMOCTOSTETBHOMY TIPOBEICHHIO HAYYHO-ACCIIEN0BATENBCKON PAOOTE U
[OJIYYEHHIO HAy4YHBIX pe3yJbTAaTOB, Y/IOBICTBOPSIOMIMX YCTAHOBICHHBIM TpeboBaHUAM K
COJIEPIKAHMIO JINCCEPTAIii HA COMCKAHUE yUeHO! CTCIICHH KaHAUIaTa HayK 10 HalpaB/ICHHOCTH
(gayunoii cneranbaocTn) 03.02.01 — GoTanuka.

4. CTPYKTYPA, OFbEM H BUJIbI YYEBHOI PABOTHI

OG6ast TpyI0eMKOCT JJUCIHILUTHHEI COCTaBIseT 43.¢. (144 yaca).

Tabsmna 1
CTpyKTypa AUCIMILIHHBL, BUIB H 00beM yueOHOM padoTh!
Ne Paznen qucIUIIMHbL Bu bl 3aHITHIA ¥ TPYJ/I0EMKOCTD B Hacax
n/n Jexiuu | Cemmnapsl | llpakTud. Camocr.
3aHSATHS pabora
1. | Kynbrypa KIETOK, TKaHeH 1 2 10

OpraHOB PACTEHHH:
npejaMert, 3anadn. Meropus
pa3BUTHS METOJIOB
KyJIbTHBHPOBAHHUS
H30JIHPOBAHHBIX KJIETOK,
TKaHel ¥ OpraHoB pacTCHHH

2. | Opranm3amus 1abopaTopuy, 2 46
00OpyIOBaHUE H
COOJIIOICHHE CTEPUIIBHOCTH.
Texnomnorust




[IPUTOTOBICHHSI
MUTATENILHBIX CPE.
Texuonorus
KyJIbTUBHPOBAHMS PACTEHHH
in vitro

3. | Kionanenoe 2 22
MHUKPOPa3MHOKEHHE
pacTeHHi. DTarnbl
KJIOHAITBHOTO
MHUKPOPA3MHOKEHHS
pacTeHui

4. | MeToABl KIIOHATTBHOTO 2 56
MHKPOPA3MHOKCHHUS
pactenuii. @aKkToOpEI,
BIISIOININE HA
MHKPOPA3MHOKEHHE
pacteHui. [Tpaktuyeckoe
[IPUMEHECHHE
03JI0POBJIEHHOI O
0CaJI09HOr0 MaTepHasa B
pasMHOXKEHHH PAaCTCHHH

NToroBulii KOHTPOJIb: 34T —2 9

5. COAEPKAHUE TNCHUITJIMHBI

Tema Ne 1. KyabTypa KjIeTOK, TKaHeil H OpraHOB PAacTEHHWil: IpeaMeT, 3ala4H.
Wcropusi pa3sBHTHSI METOJOB Ky/JIbTHBHPOBAHMSI H30JHPOBAHHBIX KJETOK, TKaHEH H
OpraHoB pacTeHHil. 3HaueHHe KyTbTYPBI KJIETOK, TKAHEH M OpraHOB PacTCHHH JUIS PEHICHHSA
dyHIaMeHTaTBHEIX TTpo6iem Onosorui. KyabTypa KieTok u Tkaned Kak OCHOBa OHOTEXHOJIOTHH
pacTenuii. 3HaUuCHHE HCCIEN0BAHNH B KYIbTYpE TKAHEH PAaCTCHUH IPH PEIICHUH MPAKTHICCKUX
3a/[a4 Pa3MHOKCHHMS PEJIKMX M IEHHBIX PACTEHHMi, a Taloke MOJUIepkanus OnopasHoodpasus 1
CO3ZAHMS] UCKYCCTBEHHBIX [UIAHTAIMHA. DTAIbl PA3BUTHS METOJA KyNbTYPhI TKAHCH PacTeHHMH.
PaGOTHI TI0 H30JHPOBAHUIO KYILTYD. DKCIEPHMEHTEL, TOKa3bIBAIONIME TOTUIOTEHTHOCTE XKHBOH
pacTHTenbHONH  KieTkH. QOpMHpOBaHME HJEH KyIbTYPhl —TKaHCH. Ilouck\m MeETOHOB.
0GECIIeUBAIOIINX JUINTENIbHOE KyIbTHBMpOBanue TkaHe#t. [lertanpHas pa3padOTKa TeXHHUKH
KYJbTYpP TKaHEeH.

Tema Ne 2. Opranusanus JaGopaTopun, o0opyJoBaHHe U coOJIOeHHE
crepmiibHOCTH. TeXHOJMOTHMSI NPUrOTOBIEHHS NHTaTelbHbIX  cpex.  Texmomorus
KyJIbTHBHPOBAHMS pacTenuii in vitro.JlaGopatopus. [Tocyja 1 uHCTpyMeHThL. CTeprIH3alims
romernenus. CTepuin3amust 1Mocy/ibl U MHCTPYMEHTOR. CTepuiM3amus NMUTATEILHBIX CPEIL.
Crepunu3zanusi pacTuTenbHoro Matepuana. OOIIas XapakTepHCTHKA IHTATCIBHBIX  CPEL.
MuHepaipHOe TmHTaHHe. TexHUKa MPUTOTOBJIEHHS MHHEPATLHOM 4YacTH CPEIbl. YITEpOJaHOe
muTasue. BuramMunsl, CTHMYIISTOPBL POCTAa — CHHTETHYECKHE U €CTECTBEHHOTO IIPOHCX0KICHHUA.
3navenne pH cpempl. CocTap HEKOTOPHIX MUTATEIBHBIX CPel M HX NpumeHeHHe. OOBEeKTHI.
Crnocobbl M30MHpPOBaHMs TKaHW W3 pacTeHuss. OCHOBHBIC TPHUHIMIIBL KYJIETHBHPOBAHHA.
KinnmaTtraeckre KaMephl. Y CIIOBHs OCBEHICHHOCTH M TEMIIepaTyphl. 3HAUeHHWe cocTaBa BO3/yxa.
YeioBus yBnakneHns. ONTHMU3AINS YCIOBHI KyJIbTHBHPOBAHHS in vilro. CPOKH H CrocoObl
nmepecasKu. [Tondop ONTUMAITBHOIO cybcrpara. Coznmanue OJIarompUATHBIX
MHUKPOK/JIMMATHIECKUX  yCIOBHH. IEMEHTHbI cocTaB M (QH3MKO-XHMHYECKHE CBOHCTBA
cyGerparoB.  Kympruemposanue pacrenuii-peresepanton. Opranusaius MHOTO(QAaKTOPHOTO
sKcnepuMenTa. MeToIb! OIEHKH PE3YIbTATOB.



Tema Ne 3. KioHajibHOe MHMKPOpPA3MHOKEHHE pacTeHHH. JTanbl KJOHAJIBHOIO
MHKPOPA3MHOKeHH sl pacTeHuii. [[PHHITUIEI pa3sMHOXEHUs PACTEHHIL. 3a/1a4i U NEPCIEKTHBBI.
[MoTennuajbHBIe  CHCTEMBl  pasMHOxeHus. ToTHnoreHTHOCcTh — KieTok. [Ipemmyriectsa
MHUKPOPA3MHOKEHHMs TEPE]l CYIIECTBYIONMME CcriocodamMu pasMHOkeHus. Bpibop pacrenns-
JOHOPA, HW30JIMPOBAHHE SKCILIAHTOB M IOJYYEHHE XOPOLIO PACTyINeH KyJIbTYpEL. CobcTBEHHO
MHKPOPa3MHOJKEHHE, TOJyYeHHe MAaKCHMAIBbHOIO KOIMYECTBA MEPHKIOHOB. YKOpCHEHHE
Pa3MHOKEHHBIX [OOETOB ¢ IOCHeAyIomed amanrtanueid WX K IOYBCHHBIM  YCIIOBHSM.
Bripanupanue pacTeHuil B YCIOBHAX TEIUIMLBI U TOJAMOTOBKA HX K PCaH3allii HIIH [OCANIKE B
noIe.

Tema Ned. Mertoapl K/I0OHAJLHONOMHKPOPA3MHOKEHHsI pacTreHui. @akrophl,
BIAMSIOIHE HAa  MHKpopasmHoxenue  pactenuil.  IIpakruveckoe  mpHMeHeHHeE
030POBJIEHHOT0 TOCAT0YHOI0 MATEPHAIA B PA3MHOKEHHH PACTEHHI. AKTHBAIMS PA3BUTHS
CYIECTBYIOIIMX B pPAcTeHHHM MepucTeM. WMHIYKIMS BO3HHKHOBEHHMA aABCHTHBHbIX IOHCK
HETOCPEJICTBEHHO ~ TKAHSAMH  OKCIUIaHTA.  MHJYKIHA ~— COMATW4eckoro — sMOpuorenesa.
JlubdepeHnnanus aaBeHTHBHBIX [OYEK B NEPBHYHOH M IEpecagoyvHoll KallTyCHOM TKaHAX.
leneTnueckne W  usnonorudeckue (paxropel. ['opmoHanpHBIe  (QakTophl.  BiusHue
GHOJOTHYECKH AKTHBHBIX BENIECTB HErOPMOHAIBHONH NPUPOABI U YIJCBOJHOIO IHTAHHUA.
Jeiictere puznueckux $HakTopoB. MeTosb! OIydeHns OE3BHPYCHOIO II0CAN0YHOTO MaTepHana,
BO3MOIKHOCTH M IIEPCHEKTHBLI HX HCMOIb30BaHUs. O3M0pOBJIEHHE MOCANOTHOrO MaTepuana Ot
BUPYCOB METOJOM XHMHOTeparmud. O30pOBIEHHE IOCATOYHOr0 MarepHana oOT BHPYCOB
METOI0M TEPMOTEPAIIHH.

6. MEPEYEHD JIEKITU, CEMUHAPCKUX, MPAKTUYECKUX JAHSATHMA,
JIABOPATOPHBIX 1 CAMOCTOSITEJBHBIX PABOT

Tabnuna 2
[lepeuenp 3ausTHH B GOPMBI KOHTPOJIS
| Ne Bun dopma
n/ HaumeHoBanue 3aHAT Tema 3aHATHA (CAMOCTOATEIBHOM TEKYIIEro 1
1 pazmena us paboTsl) TIPOMEAY TOUH
Or0 KOHTPOJIsL
1 2 3 4 5
3navyeHne KyJIbTYpPhl KICTOK, TKaHEH H
OpraHoB pacTeHWH JUIsl PEIICHUS
JI (GyHIaMEHTATIBHEIX IPoOIEM OHOIOTHH. KJI
DTansl pa3BUTHS METOIA KYJIBTYDbI
TKaHeH pacTeHui
KyneTypa  KIETOK, KynbTypa KJIETOK M TKaHeW Kak OCHOBa
TKAHEeH M OPraHoB | ~p 6uotexnomorun  pactenuit.  Cheprl
pacTeHHH: TIpEeIMET, MIPUMEHEHHs] KYJIBTYPBI H30JMPOBAHHBIX
3a/1a9n TKaHel W OPraHoB PacTECHHUHM.

) Wcropus pa3BUTHS 3HadeHWe HCCIEIOBAHMA B KYIBTYpe vl
METO/I0B TKaHefl ~ pacTeHMd  TpH  pEIIeHHH
KYJIbTHBHUPOBAHHA Cp | MpaxTHUCCKHX  3ajad PasMHOKEHNS
H30JIMPOBAHHBIX pEeKUX M IIEHHBIX PACTEHHH, a TaKKke
KJIETOK, TKaHEeH U nojiepKanuss  OnopasHoobpasuss |
OpTaHOB PACTEHUHI CO3/1aHHs] UCKYCCTBEHHBIX IUIAHTALIHH.

CP | PaboThl IO M30JIMPOBAHHIO KYJILTYD.

CP | DKcuepuMeHTHl, JOKA3bIBAIOIINE
TOTHIIOTEHTHOCTD JKMBOH PaCTHUTEILHOMR L
KJIETKH.

CP | ®opMUpOBAHKE HIEH KYJIbTYPhI TKAHEH.




CE

[Torcku MeTOJI0B, 00ECIEUHBAIOLIMX
JUIMTENEHOE KYJIbTHBHPOBAHHUE TKAHEH.

CP | Jeranpuas pa3paboTKa TEXHHKH KYJIBTYP
TKaHEH.
JI JlaGopatopus. Tlocyjla B HHCTPYMEHTEL.
OOmas XapakTepUCTHKA IUTATENIbHBLIX KT
cpen. O0bexTsl. CrocoObl H30THPOBAHHS
TKaHW U3 PACTEHHUS.
CP | Meroasl crepwimzanui. CTepuiam3anns
TTOMEIIEHHS.
CP | Crepuiuzanus ocyabl ¥ HHCTPYMEHTOB. I P
CP | Crepunu3zanus MUTATEIBHBIX CPEI. ’
CP | Crepunusanus PACTUTEJILHOTO
Marepuana.
JI3 | Co3manue YyCIIOBHM CTEPHIBHOCTH TIPU il
KYJIGTHBHPOBAHUH H30JIMPOBAHHBIX
TKaHeW pacTeHWH.
CP | MunepaibHOE ITUTAHHE.
CP | YrnepojHOE ITUTAHKE.
CP | BuramuHBIL.
CP | CTEMYJISTOPHI POCTA — CHHTCTHUECKHE H
€CTECTBEHHOI0 IPOUCXOMKICHUS.
Opranu3zanus CP | 3nauenue pH cpensl. 5
naboparopum, CP | CocraB HEKOTOPBIX NMHUTATEILHBIX CPe U
o0opy/lI0BaHHE U HX TIPUMEHEHHUE.
cobmo/leHne JI3 | IIpuroToBIeHHE NHTATEIBEHON CPE/Ibl AT
CTEPHUIIBHOCTH KyJBTUBHPOBAHKS H30JTUPOBAHHBIX
Texnonorus TKaHEH.
MIPUTOTOBJICHHS CP | OcHoBHBIE TIPUHIIMIIBI
[THTATEeTBHBIX CPEJl KYTBTHBHPOBAHHMSL.
Texunomorust JI3 | IlomydyeHue CTEPHIIBHBIX SKCIUIAHTOB H3
KYJIbTHBHPOBAHHS pacTeHUH.
pacTeHui invitro CP | Yciosus OCBEIEHHOCTH B TEMIIEPATYPBI.
CP 3HaueHe CcoCTaBa BO3JAyXa. YCIOBHsA
YBJIQYKHEHHSI.
CP | Ontumuzanus yCIIOBHH
KYJLTHUBHPOBAHUS INVILro.
CP | Cpoku u criocoObI IepecankH.
CP | Ilogbop onruMaibHOTO cybOcTpara.
JI3 | [lonyuerne " KyJIbTHBHPOBAHHE EJL P
KaJUIyCHBIX TKaHEeH U3 IIPOPOCTKOB THOHA
WJTH TEPMOIICHCA.
JI3 | Ionyuenune " KyJbTHBHPOBAHNE
KaJUIYCHBEIX TKaHeH M3 MasylIHBIX ITOYCK
Gepe3sbl.
CP | Co3zpmanue OnaronpUITHBIX

MHUKPOKJIHMATHYECKHUX YCIIOBUH.

CP | DmeMeHTHBI  cocTaB W (QHU3HKO-
XMMHYECKHE CBOMCTBA CyOCTPATOB.
CP | KynsTuBHpOBaHue pacTeHHH-

pereHepaHToB.




J3

[TaccupoBaHWEKATIYCHBIX — TKaHeH Ha
CBEJKYIO [TUTATEIILHYIO CPELY.

JI3

Wuayknus cTebIeBoro opraHorenesa B
KYIBTYPEe KaJUIYCHBIX TKaHEH Kakoro-
b0  BHMJIA& pacTeHuss 10 BBIOOPY
acripanTa (OeroHust U JIp.) U [OJIyYeHue
pacTeHHI-pEreHepaHToB.

Cp

Opranusanus MHOTO(aKTOPHOI'O
IKCIIEPHMEHTA.

ep

MeTo/IbI OIIEHKH Pe3yJIbTaTOB.

K10HATbHOEMHKPOP
a3MHOKEHHE
pacTeHui

Jransl
KJIOHATBHOTOMHKPOD
a3MHOJKEHUS
pacTeHHi

[TpuHIMIIEL  pa3sMHOKEHUSs
3amaud W IICPCIICKTHUBBHI.
pacTeHHS-/I0HOPA, H30JUPOBAHUE
OKCIJIAHTOB W IIOJIYUEHHE  XOPOIIO
pacTyliei KyJIbTyphL

pacTCHHH.
Buibop

KJI

CP

[ToTeHIHaNIbHBIE CUCTEMBI PA3MHOMKEHHS.
TOTHIOTEHTHOCTE KJICTOK.

CpP

[IpenmymecTBa MHKPOPA3MHOKEHHH
mepel  CYIIECTBYIOUMMH  criocobamu
Pa3MHOKEHUSL.

'

CP

CobcTBeHHO MHKPOPa3MHOKEHHE,
IIOJy4EHHE MaKCHMAalbHOIO KOJIHYCCTBA
MEPUKJIOHOB.

P

VKopeHeHre pa3sMHOKEHHBIX 1100€TOB ¢
[OCAEAyIOIed  aganTaned  UX K
[IOYBCHHBIM YCIIOBHAM.

cp

BripamuBanue pacTeHHH B YCIOBHSX
TEIUIUIl] M [TOATOTOBKA MX K peann3aliu
HJTH [10CAJIKE B IOIIE.

Lor

MerTo/1b1
KJIOHATTBHOTOMHKPOD
a3MHOJKEHHUS
pacTeHHiI

dakTopel,
BIHSIOLINE Ha
MHUKPOPa3MHOKEHHE
pacTeHuH
[IpakTryeckoe
TIPUMEHEHHE
030POBJIEHHOTO
MOCagO4YHOI0
MaTepuana B
pa3sMHOKEHUH
pacTeHui

AXTHBaIMs. Pa3BUTUS CYLIECTBYIOIIHX B
pacTeHHH MEpHCTEM. [eHETHUCCKHE U
dusnonorndeckne  paxtopbl. MeTonb!
NoNy4eHus: Oe3BHPYCHOIO IOCATI0THOTO
Martepuana, BO3MOKHOCTH u
IePCIEKTHBEL UX HCIOJIL30BAHUS

KIJI

cr

I’IH,HYKHI/IH BO3HUKHOBCHUA aJIBEHTHBHBIX
MOYEeK HEIIOCPEACTBECHHO TKaHAMH
DKCIIIa”HTa.

@

Wanyxims
3MOPHOTCHESA.

COMaTH4CCKOTO

cP

Jluddepernmalys aIBeHTUBHBIX MTOYCK B
NEPBUYHOM M IepecaouHol KajllyCHOH
TKaHSX.

I'JT

JI3

Brijienenue W KyJBTHBUPOBAHHUE [MVIIFO
AMMKaITbHBIX MEPUCTEM.

JI3

KyJIbTHBUPOBAHHE BErCTaTHBHBIX MOYCK
PO3BL.

J3

MHUKpPOPa3MHOKEHHUECCHIIONMH
obpazoBaHmeM [PUJIATOYHBIX 100EroB
HEMOCPeICTBCHHO M3 TKaHH SKCILIAHTA.

JI3

MuUKpOpa3MHOKEHHE XPHU3AHTEMbI  HITH
HETYHUM YCPCHKOBAHHEM IOOETOB.

FA; B




JI3 | YkopeneHde pasMHOKCHHBIX —10OETOB
pacTeHu.

CP |1 OpMOHAJIbHBIE (PAKTOPBL

CPp Bnusinue OMOJIOrHYEeCKH AKTHBHBIX
BEIECTB HETOPMOHAIBHON TIPHPOJBI U

YIJIEBOJTHOTO MUTAHHS. I
CP | NeitcrBue dusmyeckux hakTopos.
CF | o .
3/I0POBJICHHE 10CAJOUHOI0 Marepuana Wil
OT BUPYCOB METOJOM XUMHUOTECPAIIHH. ]
CP | O3nopoBieHHEe 1OCA0YHOTO MaTepHalia i
OT BUPYCOB METOJIOM TEPMOTEPATIHH.
HToronpblii KOHTPOJIb 3auéT

Bunsr samsituii: JI — nexumm, C — cemunapel, Il — npaktudeckue 3aHATHA, J3 -
naboparopubie 3ausTisi, CP — camocrosrernbuas padoTa.

®opmer Tekyiero kontponst: P - pedepar, 1 - nokmaz, KJT - koncmekr nexuuu, ['JI -
IPYIIOBas AUCKYCCHS H JIP.

6. VAEBHO-METOJIUYECKOE 1 UH®POPMAIIMOHHOE OBECIIEYEHHUE

OcHoBHas JHTEpPATYpa

Bytenko P.I'. Bronmorus KieTok BBICHIMX PAcTCHHH i Vilro W OMOTEXHOJIOTHH Ha HX
ocHOBe: Yued. mocobue. — M.: ®BK-TTPECC, 1999. 160 c.

Byrenko P.I'. KynbTypa H30IMPOBAHHBIX TKaHEH U QU3HOTOrHs MopdoreHesa pacTeHHUH.
M.: Hayxka, 1964. 272 c.

Eroposa T. A., Kuynosa C. M., XKupyxuna E. A. Ocnopbl OuoTexHoOrun: Yueo.
nocoGre [ BHICHL e, y4e0. 3aBeneHui — M.: Akanemus, 2003. -208 c.

Karaesa H.B., byrenko P.I'. KioHalbHOe MHKPOPa3MHOXKEHHE PACTCHHH. M.: Hayka.
1983. 96 c.

Jlyrosa JI.A. Buorexsonorus seicimux pactenuit. CI10.: M31-8o CITeI'Y, 2003. 228 c.

Metoss!l KyIbTyphl TKaHeH B (JM3HOIOTHM M OMOXHUMUH PacTCHHH / Kamunun @. JL,
Capnankas B. B., [Tomumyk B. E. — Knes: Haykosa nymka, 1980 - 488 c.

Cenbekoxo3siiicTennas ouotexnosorus: Yue6. // 1llesenyxa B.C., Kanamuukosa E.A.,
Boposuu E.C. u ap.: [lox. pen. B.C. lepenyxu. — 2-¢ 311, nepepab. u joi. - M.: BIII, 2003. —
469 c.

JonoiHUTEIbHAS JTHTEPATYPa

BuoTexHOMOTHsT pacTeHuil: KyIbTypa KIETOK: Iep. ¢ aHII. B.M. Herpyka. M.
Arpomnpomuzzar, 1989. 280 c.

Mcnonp30BaHie KyIbTyphl TKAHeH W OPraHoB B CEJIEKIUH PACTCHUH M B IIPOM3BOJICTBE
nocajounoro marepuana / Jeiike I'., Jla6ec P., Dprens K., [lereperniopd M.; ITep. ¢ mem. 10.JL
['yxosa. M.: Konoc, 1980. 77 c.

Kynerypa kierok pactenuii / Ots. pen. P. I'. byrenxo. M.: Hayka, 1981. 168 c.

Kynerypa KJIETOK pacTeHHi W OHOTEXHOIOIUd / Ore. pen. P. T. byrenxo. M.: Hayka,
1986. 285 c.

TeXHONOTHS MHKPOKIOHATFHOIO Da3MHOMKEHHS pacTeHui / KaaunuH @ JI., Kymmnup
[".IL., Capuankas B.B. — Kues: Haykopa nymka, 1992. — 232 ¢.

OCHOBBI CENbCKOXO3sicTRenHON  onotexHonorun/ Mypomues 1.C., Byrenko P.I'.,
Tuxonenxo T.W., [Tpoxodpses M.U.- M.: Arpompomusjar, 1990.- 383 c.

Caccol A. BroTexnonorus: cBepieHnst n Hanex bl — M.: Hayka, 1987. —190c.




Ixonornueckas ouorexnonorus / [Tox pen. K. @. ®ocrepa u JI. A. Jx. Beiiza; ep. ¢
auri. Toapen. A.U. lanaka. — JI.: Xumust, 1990.

3arockuna H.B., Hazapenko JI.B., Kanamnnkosa E.A., JKusyxuna E.A. broTexHONOr U
teopus 1 mpakThka. M.: M3j-Bo Onukce, 2009. 496 c.

Yepepuenko T.M., Kymnaup T'.I1. Opxuznen B KyJIbType. Kues: Haykosa jgymka, 1986.
200 c.

Ilupoxos A.U., Konowmeitepa I'.JI., bypos A.B., Kamenesa E.B. KynsTuBHpoBaHHe
opxueit epponeitckoit Poccnn. Huskmuii Hosropoz, 2005. 64 c.

Turtaenko T.M. Kynprypa KIETOK, TKAHEH H OPraHOB pactenuit: Meto. peKOMeHIaluK
K 1aGOpaTOPHBLIM 3aHSTHsM, 3alaHus JUIA CamOCTOATCIBHOHU paboTbl W KOHTPOJIs 3HAHHIL
crynentos /. — Munck: BI'Y, 2007. — 46 c.

HNuTepHeT-pecypcnbl
HAYYHAs IeKMPOHHAS OUOIUOMERA € BO3MONUCHOCILIO NOAHOMEKCIHO20 docmyna K
nepuoduueckum uzdanuam eLIBRARY: http://www.elibrary.ru;

nouckogas cucmema bubnuozpaguyeckotl nayunoil ungopmayuu: http://www.maik.ru;

caiimol HAYVYHBIX HCYPHANLOE!

Brotexmomnorus — http://www.genetika.ru/journal;

Bromierenb MOCKOBCKOTO 00IIIeCTBa UCIBITATENICH TPUPOIBI —
http://herba.msu.ru/russian/journals/bmsn;

Bectuux MOCKOBCKOT0 YHHBEPCUTETA. Cepus buosorus =
http://git.bio.msu.ru/vestnik.html;

duznonorus pacrenuii — http://www.rusplant.ru;

DKoJIOTHS — http://www.maik.ru/cgi-perl/journal.pl?name:ecol&]ang:rus;

Buotexuonorus. Teopus u npaktuka: http://www.biotechlink.org

PacTuTebHEL MHp azHaTckoil Pocen: ores.swru/journals.. .mir-aziatskoj-rossii

WurtepHeT-KypHAI BHOTEXHOTOTHS: http://www.biotechnolog.ru/ge/gel12 7.htm

MHTepHeT-)KypPHAT O KOMMEPUECKMX DHOTEXHOIOIUAX! http://cbio.ru/page/46/id/943/

Ccaiimol Hay4HBIX OUORUOMEK, HA KOMOPBIX 0bLGACH OMKPbLLN NOJNHOMEKCMOBbLTL OOCTYN
K pOCCUTICKUM U 3aPYDEINCHBLM JHCYPHATAM !

BubmoTeKa 1Mo ecTecTBeHIBIM Haykam PAH — http://www.benran.ru;

bubnnoreka Poccuiickoil akajemuy Hayk — http://www.csa.ru;

[ocyaapcTBeHHas MyOnuyHas HayqHO-TEXHHYECKas oubnuorexa Poccuu —
http://www.gpntb.ru;

Hayunas 6ubmmoTexa SIpocnaBekoro rocylapcTBeHHOr0 YHHBCPCHTETA MM. [LL
Jemmposa — http://www.lib.uniyar.ac.ru;

[{eHTpabHAs HAYYHAS CEIbCKOXO03AHCTBEHHAs OHOMMOTEKA — http://www.cnshb.ru;

VHuBepcuTeTcKas nHdopmanronnas cucrema Poccun: http://uisrussia.msu.ru

Becnaraas 6ubmuorexa on-line na Sibnet.: http:/lib.sibnet.ru

Ileutp «buonmxkenepus» PAH: http://www.biengi.ac.ru/molbiol.htm

Caiimbl yuedHvIX HOCOOULL:

®umnmora, A. B. OCHOBBI HAyIHBIX HCCIEIOBaHMIT: yaeOHOe nocodue / cocT. A.
B.®unumnmosa. — Kemeposo, 2012. — 76 ¢.
http://e.lanbook.com/books/element.php?pl 1 cid=25&pll_id=30180

Kysuernos, B. B. MonekyisipHO-TeHETUYECKUC U OMOXUMHYECKHAE METO/IbI B
coBpeMeHHo# Guonoruy pacrennii / Bi. B. Kysnenos, B. B. Kysuenos, ['. A. Pomaros. — Cnf.:
Jlans, 2012. — 487 c. http://e.lanbook.com/books/element.php?pl1_id=8803




[pukransas skoGuoTexHomnorns. B 2 T.: yueb. mocodue. T. 1/[A. E. Ky3uenos [u ap.] ;
per. T.E. Toncruxunal. - M.: bunowm. Jlaboparopust 3HaHUH, 2010. - 629 c.
http://e.lanbook.com/books/element.php?pl1_id=8793

[Ipukaanuas sKobuoTexHomorus. B 2 1.: yueb. mocodue. T. 2 / [A. E. Ky3ueuos [u 1p.]:
pen. T.E. Toncruxunal. - M.: burom. JlabopaTopus 3nanui, 2010. - 485 c.
http://e.]Janbook.com/books/element.php?pll _id=8794

7. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHHUE

Jlist TIpOBeJIeHUA TEKIMi acTiMpaHTaM MMeeTcst aKTORBIH 3al, OCHAIICHHBIH COBPEMEHHBIM
0GOpyIOBAHKEM ISl TTPOBEICHHs 3aHATHI JCKIMOHHOIO 1 CEMUHAPCKOTO THIIA, IPYIIOBBIX 1
VIHIMBH/TYaIBHBIX KOHCYJIBTAIMM, TEKyIIero KOHTPOJIS W NPOMEKYTOYHOH aTTeCTAlUH. Kpome
TOTO, JUIS CAMOCTOSTENIbHOM paboThl aCUPAHTOB MMEIOTCS CIENHATH3HPOBAHHBIC KaOMHETEL,
YKOMILIEKTOBAHHBIE CHEIHATH3UPOBAHHON MEOCIBI0 M TEXHUUECKUMH CPEACTBAMH 00yUeHu,
GOIIBIIION GHOIHOTEKOH Ha ICKTPOHHBIX B OYMAaKHBIX HOCHTEIIX, COBPEMEHHOE JIabopaTopHOE
obopymoBaHue [T 00ecredeH s MOTyYeH s IPAKTHYECKUX HABBIKOB 110 JMCIHILIHHE.

AcTupanThl W TPENoJaBaTelld HMMEOT BO3MOKHOCTH TOCTyNa K dongam yuebHo-
METOHUECKOl  JIOKYMeHTAIMH, OnbmuorpaduyeckuM u - pedepaTHBHbIM - OazaM  JIaHHBIX,
5IeKTPOHHBIM OHOIMOTCUHBIM CHCTEMAaM, K 3IEKTPOHHOMY Karajory Hayuno#t OnbanoTexn
Vumckoro mayduxoro menTpa PAH u Mureprer-pecypcam (ba3bl TaHHBIX POCCHHMCKHX
GUOTHOTEK, MONHOTEKCTOBbIE Ga3bl JIAHHBIX: KATalor aBTOpe)epaToB U JMCCepTallyii PT'L,
HaydgHas aJeKTpoHHas Ombnuorteka «elibrary, onsaitn 0aza naHubix «Polpred», marenTHas
Oaza JTAHHBIX «Questel», MYJIBTHIUCTAIIIIMHAPHBIH JKYpHAIT «Science» U
MYJIBTHIHCIMILIMHAPHELA pecype «Annual Reviews» 1 Ip.).

Tabnuma 3
OBecIedeHHOCTE IIOMEINEHHSIMHA IS Ay IMTOPHBIX 3aHITHH 1 MYJIbTUMEIHIHHOTO
00opyaOBaHuUs
Ne HauMeHoBaHHE TUCLIUILIMH B HaumeHoBaHHE CIEIUAIN3UPOBAHHBIX
/T COOTBETCTBUM C YICOHBIM TIAHOM |  ay/IHTOPHii, KaOMHETOB, J1ladOpaTOpui H Ip. ¢
HepeyneM OCHOBHOTO 000py10BAHHSI
BUOTEXHOJOTHUYECKHE OCHOBBI B nexumonuom 3ane k. 301
Pa3sMHOKEHHS paCTeHHH (JIEKIUH)
BHOTEXHOTOTHYECKHE OCHOBBI UuTanbHble 3aibl, pabodne MecTa acliupanToB B
pa3MHOMKEHHUS pacTEHUH K. 106, 306.
(mabopaTopHbIe 3aHATHSIL,
| caMocCTosTeNbHAs paboTa)

MarepuansHas 6a3a, HeoOXOAUMast JUIst OCYIIECTBICHHU 1a00PATOPHBIX 3aHATHI

1.JlaGopaToprs juts paGoThI, KOTOpas BKmouaeT: 1.1lomermenue s mpoOONOATOTOBKH
GroMaTepuanos (opraHoB pacteruii); 2. Moeunblii O0KC ¢ JUCTHILIATOPOM. 3. Yucteii OOKC ¢
JIAMHHAPHBIM [TKAPOM.

2.ITpu6opsl, 0bOpymOBaHHE, HHCTPYMEHTAPHH U MaTephallbl: BRITSKKA, aBTOKIAB,
KApOUHEBIH  mikad, CYWHMIbHBIA — mIKad, MHKPOCKOIBL, npoOUpKH, KOJOBI, IHHIETHL,
IIPenapoBaIbHbIE HITIBL, CKANBIIENH, JTE3BHSL, BECHI JICKTPUHUECKUE U TOP3HOHHBIE, XUMPCAKTHBLL,
HeoGX0IMMbIe MaTepHansl (Bara, Mapist, GuIbTpoBanbHas Oymara) 1 J1p.
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