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1. HOACHUTEJIBHAA 3AIIMCKA

buorexHomorus sABISETCS HOBOM 00JIacThio OwWosornueckoir Haykw. OHa
WCIIONIB3yeT METOABl TECHETHKH, MOJCKYJISIPHOH OWOJOTHH, MHKPOOHOJIOTHH,
OMOXUMUU, CEEKITUH, YKOJIOTHH.

buotexHonorust — 3T0 Hayka O KJIETOUHBIX U T€HHO-UH)XEHEPHBIX METOAaX U
TEXHOJIOTUAX JUIsl CO3JaHUS U HUCIOJIb30BaHUS OMOJIOTMYECKUX OOBEKTOB C IIEIIBIO
UHTEHCU(UKAIIMU TPOU3BOJACTBA WJIM TMOJYYEHUS HOBBIX BHJOB IPOJYKTOB
Pa3JIMYHOrO0 HA3HAYECHHUS.

CoBpeMeHHass OMOTEXHOJOTHS M3y4aeT BO3MOXXHOCTH  HCIIOJIb30BaHUS
OpraHU3MOB, OHOJIOTMYECKUX TMPOIECCOB M CHUCTEM B MPOU3BOJACTBE, BKIIOYAS
IPEBPALCHNE PA3JIMYHBIX BUJIOB ChIPbSl B BBICOKOKAYECTBEHHBIE MPOAYKTHI. B cBs3M
C ATUM COBPEMEHHBIE CIEIUATUCTBI, padOTaIOIINE B CETHCKOM XO035UCTBE, TOHKHBI B
COBEPIICHCTBE BIAJETh METOJAMHU OHMOTEXHOJIOTMH, YMETh MCIOJIb30BaTh UX JIA
YBEJIMUEHUSI TPOU3BOJICTBA CEIHCKOXO3IMCTBEHHOW MPOMYKIMH, YIydlleHUs e¢
KauecTBa, 3allUThl OKPYKalole CpeAbl OT 3arps3HEHUs] U TOBBIIICHUS
YCTOMYMBOCTU BCErO arpOIPOMBIILICHHOTO MPOu3BoJicTBa. [10aTOMY BaKHO, YTOOBI
B Iporecce OOydeHHs CTYJIEHT OCBOWJI COBPEMEHHBIE U TMEPCIEKTUBHBIC
OMOTEXHOJIOTUYECKHE METOABl M  NpUOOpen  MPaKTUYECKUE  HABBIKM  UX
UCIIOJIb30BaHUSI.

TunoBass ydyeOHas mporpaMma Mo y4eOHOW TUCHUIUIMHE «BHOTEXHOIOTHUS
pazpaboTaHa ISl YUpeKIEeHUU BbIcIIero oOpaszoBanus PecnyOnuku benapych B
COOTBETCTBUH C TpeOOBaHUSIMU 00pPa30BaTEIbHBIX CTAaHAAPTOB MO CHEIUATBHOCTAM
1-74 02 03 «3amura pacteHuid U Kapantun», 1-74 02 04 «I110100BOIIEBOACTBOY,
1-74 02 05 «ArpoxuMusi ¥ TOYBOBEICHUEY.

[ens mpenogaBanust y4eOHOW TUCIUTIITUHBI — POPMUPOBAHUE 3HAHUM, YMEHUHN
1 1podeCCUOHATIBHBIX KOMITIETEHIIUN 10 OMOTEXHOJOTUH, PUMEHEHNE Ha MPAKTUKE
HaydHO  OOOCHOBAaHHOTO  KOMIUIEKCA  TEXHOJIOTHH,  MpeaycMaTpUBAIOLIUX
HCTIOJIb30BaHNE OMOJIOTHYECKUX CUCTEM Pa3HOr0 YPOBHS OpraHU3AINU.

OCHOBHBIMM ~ 3a7a4aMu  Y4eOHOW  JUCIUIUIMHBI  SIBJSIIOTCS:  U3Y4YEHUE
MIPUHIIUIIOB U METOJIOB T€HETUYECKON M KJIETOUHOU MHKEHEPHUU JJIsl UCTIOJIb30BaAHUS
B CCJICKIIMM W CEMEHOBOJICTBE; pa3pal0TKa HWHTEHCUBHBIX OHOTEXHOJIOTHMH B
PacTeHHEBOJACTBE, YKUBOTHOBO/ICTBE, 3alluTe pacTeHuit, YTUIN3ALUT
CEJIbCKOXO3SIMCTBEHHBIX OTXO/IOB, 3aIIUTE OKPYKAKOIIEH CPEJIBI.

Yuebnas mucrurimHa «bBUOTEXHOJOTHS» OTHOCUTCS K TOCYAapCTBEHHOMY
KOMITIOHEHTY Ouosiormueckoro Moxayis. CoxpepxaHue y4eOHOW ITUCIUIUIAHBI
MPEJCTABIEHO B  BHUJAE TEM, KOTOPBIE  XapaKTEPU3YIOTCS  OTHOCUTEIHHO
CaMOCTOSITENIbHBIMA ~ YKPYITHEHHBIMU  JUAAKTUUYECKUMH €AMHULAMH COJIePKAHUS
oOyuenus. CoaepkaHne TEeM OMUPACTCS HA KOMIIETCHIIMH, paHee MPHOOPETCHHBIC
CTyICHTAaMU TIPU M3YYEHUM TaKUX YYEOHBIX JUCLUMIUIMH, KakK, «XHUMHI»,
«botanukay, «PU3HOI0TUA 1 OMOXUMHUS PACTEHUIN.

B pesynbrare uzydeHuss yueOHOM MUCHUIUIMHBI CTYIEHT AOJKEH 3aKpEnuTh U
pa3BUTH CIEAYIOLIYIO 0a30By10 npodeccuoHaNbHYIO KOMIIETEHLIUIO,
OPEIyCMOTPEHHYIO THUIOBBIMM  y4ye€OHBIMM IUJIaHAMU U 00pa3oBaTeIbHBIMU
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CTaHJAApTaMH BBICHIETO OOpa30BaHUS TMEPBOM CTYNMEHH 10 CHEIUATHHOCTIM
1-74 02 03 «3ammra pacteHuii u kapantuny», 1-74 02 04 «I110100BOIIIEBOACTBOY,
1-74 02 05 «Arpoxumust ¥ IOYBOBEICHUECY

BIIK-6. BnageTs Hay4YHBIMH OCHOBaMH HCIOJIb30BaHMS KUBBIX OPraHU3MOB, UX
CUCTEM WJIM TPOAYKTOB WX >KU3HEACSITCIHHOCTH ISl PEHICHUS TEXHOJOTHYECKHUX
3aj1ad4.

Ha wuzydenue y4ueOHON MUCHUIUIMHBI «BHOTEXHOJOTHS» IS CIENHATbHOCTEH
1-74 02 03 «3ammra pacteHuii u kapantuny», 1-74 02 04 «I110m00BOIIEBOACTBOY,
1-74 02 05 «Arpoxumus u noyBoBenaeHue» orBoautcs 200 gacor, uz Hux 90 vacos
COCTaBJIAIOT ayJIUTOpHBIC 3aHATHS. [IprMepHOe pacmnpenesieHre ayJuTOPHBIX YacoB
M0 BHJAM 3aHATHN: JeKuidi — 36 dacoB, JTa0OpaTOpHBIX 3aHATHH — 54 daca.
Pexomenyemast popma TeKyIei aTTecTaluy — SK3aMeH.

2. IPUMEPHBIA TEMATUYECKHUU ILUIAH

IIpuMepHO€E KOJIMYECTBO YaCOB
Ne HasBanue pasnenos Aynurop B Tom yucie
T HbIE JEKIUH | JJabopaTopHbIE
M 3aHATHUS
BBenenune 6 2 4
1. | PerynsaTopsl pocta W pa3BUTHA pacTeHUl B 10 4 6
OMOTEXHOJIOTHY M PACTEHUEBOJICTBE
2. | Knerounas nH>xeHepust 16 6 10
3. | [lpumeHenue wmerof0B iN  Vitr0 B  celekuuu 16 6 10
pacTeHui
4. | TlpumeHeHre METOIOB IN VItro mis pasMHOMKCHHUS 16 6 10
pacTeHui
5. | OCHOBBI TEeHOMMKH 10 4 6
6. | ['eneTrueckas HHKEHEPHS 12 6 6
7. | buoTexHONIOrUsg MUKPOOPTaHU3MOB 4 2 2
Hroro: 90 36 54

3. COAEP) KAHUE YYEBHOI'O MATEPUAJIA
BBE/JIEHHE

buorexHonorus kak Hayka. OCHOBHBIE HAaIlpaBJICHUS U 3a7a4l COBPEMEHHOM
ouorexHosoruv. CBsi3b OMOTEXHOJOTMM C JAPYTUMH  OHOJIOTMUECKUMHU U
CEJIbCKOXO3SIUCTBEHHBIMU HaykamH. [IpuMeHeHne MeTo/0B OHWOTEXHOJIOTHUU B
CEJIEKIUU, CEMEHOBOJACTBE, 3alUTE DPACTECHUM, MOBBILICHUU IUIOAOPOAUS II0YB U
OPOAYKTUBHOCTH pacTeHui. Mcnosp30BaHME OMOTEXHOJIOTMM B KUBOTHOBOJCTBE.
buorexHonorus mnomydeHuss KOpMOBOro OejKa, aMHUHOKHCIOT, (EPMEHTOB U
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OMOJOTHYECKH aKTUBHBIX BellecTB. buotexnonorus u meaunuHa. Vcnonb3oBaHue
OMOTEXHOJIOTMH B SHEPreTUKe. BHOTEXHONOTHA W 3alIuTa OKPYXKAIolell cpeasl OT
3arpsi3HEHHUS. buorexHomornueckas nepepaboTka MPOMBIIILJICHHBIX,
CEJIbCKOXO3SUCTBEHHBIX U OBITOBBIX OTXOJI0B. A3pOOHOE U aHAIPOOHOE Pa3NIOKEHUE
otx0/10B. [Ipon3BocTBO OMOTasza Kak cnocod yTUIU3alud OPraHuYECKUX OTXO/I0B.

buonerpananus KCEHOOMOTHKOB B  OKpyXKaromied cpeae. MukpoOHas
Jerpajanusi OpPraHMYeCKUX COEIUHEHUN, HE(TSIHBIX 3arps3HEHUM, MECTUIUIOB,
MOBEPXHOCTHO-aKTUBHBIX BEHIECTB. POJIb OMOTEXHOJOTUU B 3aIlUTE U 03I0POBIICHUN
ouocdepnl. CozraHue TPAHCTEHHBIX PACTEHUN, OUMILAIONIUX TTOYBY OT 3arpsi3HEHUS
TSDKEIBIMUA METAJIIaMH, HEPTEIPOyKTaMHu.

buotexHonorust B penieHUH MPOJOBOJBCTBEHHOW mpoOsaeMbl. MupoBoit
YpOBEHb OMOTEXHOJOTMM KakK HayKd W OTpacid MNpou3BojcTBa. Pa3Burtue
ouorexnonoruu B Pecriyonuke benapyce.

1. PET'VJIATOPBI POCTA U PABBUTUS PACTEHUI
B BUOTEXHOJIOT'1A U PACTEHUMEBO/CTBE

[lonstue o ¢uroropmonax. Krnaccudpukamus, cTpykrypa u (QyHKIHH
(UTOrOpMOHOB (ayKCUHBI, UWUTOKWHUHBI, THOOEPEIUIMHBI, 3THJIEH, aOCIU30Bas
KHCJIOTa, OpacCUHOCTEPOUAbl U JPYrHe NPUPOAHBIE PETYIATOPHBIE COCIUHEHMUS).
duToropMoHagbHas pPEryJsiliisg SKCIOPECCUHM TE€HOB U AKTUBHOCTU (PEPMEHTOB.
B3aumogeiictBue ¢GuTOoropmMoHOB B pacteHusix. DUTOrOpMOHBI B OHTOTEHE3E
pacTeHUN.

CHHTETHYECKHE PETyJIATOPBl pocTa W pa3BUTHs pacTeHHil. DUTOrOpMOHBI H
CUHTETUYECKUE PETYJISATOPHI B OMOTEXHOJIOTUHU PACTEHUIA.

@UTOrOPMOHBI M PETYJATOPBIl pOCTa B PacTEHHEBOACTBE. Perysanus
KOpHEOOpa3oBaHMSI W Pa3MHOXKEHUS PACTEHUI, TMOKOS M MPOpACTaHUs, POCTa
OpraHoB, LIBETEHUS, ONBUICHHUS], OIUIOJOTBOPEHHUS, OMaJICHUSI OPTaHOB, 3aBSI3bIBAHMUS,
Pa3BUTHS U CO3PEBAHUS IJIOJIOB, TA0UTyca PACTEHUM, YCTOMYMBOCTH K OMOTUYECKUM
1 aOMOTUYECKUM CTPECCaM.

OUTOpEeryasToOpbl, pa3peliéHHble Uil TNPUMEHEHHS B  HWHTEHCHUBHOM
pacTEeHUEBOACTBE U XpaHeHuHU mpoaykuuu B Pecniybnuke benapycs.

2. KIIETOUYHAA MHXEHEPUA

CymHOCTh M 3a7a4d KJIETOYHOW WHKeHepuu. lcmosib3oBaHUE KYyIbTYPHI
M30JIUPOBAHHBIX KJIETOK, TKAHEH M OPraHOB B OMOTEXHOJIOTHH.

VYcnoBusi KyJbTUBHPOBAHMS TMPOTOIIACTOB, KJIETOK, TKaHEH W OpPraHoB Ha
UCKYCCTBCHHBIX IUTATEIbHBIX cpemax. Mertonbl crepunm3anud. OCHOBHBIC
IIPUHITUIIBI COCTaBJICHUS UCKYCCTBEHHBIX MMUTATEIBLHBIX cpefl. ICTOUYHUKH MOTydeHUs
HKCILJIAaHTOB.

Cnenuduka kamrycHbiX TKaHeW. JlenuddepeHunpoBka kak o00s3aTeNbHOE
yCIIOBHE TIepexoJia CHCIHATU3UPOBAHHON KJIETKH K [ENCHHUI0O W 00pa30BaHUIO
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KaulyCHOM TKaHu. Pa3pl pPOCTOBOr0 NMKJIAa KAJUIYCHBIX KIETOK. ['eHeTmueckas
HEOJTHOPOJHOCTh KIIETOK, KYJIbTUBUpPYEeMbIX IN Vitro. CrocoObl KyJIbTUBHUPOBAHHUS
KAJUTyCHBIX TKaHel. Ilepecajka KamIyCHOM TKaHHM Ha CBEXYIO NMUTATEIbHYIO CpPEAY
(maccupoBanue). SIBI€HHE «IPHUBBIKAHUS», HAOMIOJaeMO€ NPHU MHOTOKPATHOM
MEePECaTKE KIETOK U TKAHEH.

CyCneH3HOHHbIE  KYJbTYpbl, HUX IIOJy4€HHE M  KyJIbTUBHPOBAHHUE.
Hcnonp30BaHne CYCNIEH3UOHHBIX KYJIbTYp MJIA IOJYYEHUS BEIIECTB BTOPUYHOTO
CUHTE3a.

KynbTypbl onMHOYHBIX KJI€TOK. CrocoObl, 00Jieryaroniyue moy4yeHue KOJIOHHUM
U3 KIETOK: METOJ IUICUTUHIa, KOHAWIMOHUPOBAHHBIE CPEIbl, KOPMSILIHI CJIOM,
KYJIbTYpPbI-HIHbKH.

M30nupoBaHHbIE NPOTOILIACTHI PACTEHUH, UX MOIYYEHUE U KyJIbTUBUPOBAHUE.
[IpumeHeHHe OCMOTHYECKHUX CTAaOMIM3aTOPOB B  KYJIbTYpEe H30JMPOBAHHBIX
npoTtoriacToB. MHAyKIMs AelieHus U 00pa30BaHUs KOJIOHUN KaJUTYCHBIX KJIETOK U3
MPOTOIJIACTOB.

TOTUIOTEHTHOCTh PACTUTENBHBIX KJIETOK, €€ MPUPOJIa U 3HAUEHUE B CEJIEKIUU.
Bropuunas nuddepenumpoBka u1 MopdoreHes B KyJbType KIETOK U TKaHEH. Tumsbl
MopdoreHeza: opraHoreHe3 (KOpHEBOU, cTeOJIeBOM, (QuiopaabHbIN, JIHCTOBOM) H
comaTudeckuil amopuorene3. MHaykuus Mopgporenesa ¢ HoMOUIbI0 (PUTOTOPMOHOB U
¢uznyeckux (akropoB cpeabl. ['eHeTHUecKne ocHOBBI MopdoreHeza. MopgdoreHnes u
[OJIyYCHUE PACTCHUU-PETEHEPAaHTOB KaK OCHOBA  KJIETOYHBIX  TEXHOJIOTHMA.
[IprmeHeHue KyJIbTyphl KJIETOK U TKAHEW B T'€HETUYECKOM MHKEHEPUHU, CEJNIEKIIUU U
CEMEHOBO/ICTBE PACTCHUM.

3. IPUMEHEHHWE METO/IOB IN VITRO B CEJIEKI[M PACTEHUI

[Ipeomonenne mporaMHOM M MOCTTaMHOW HECOBMECTHUMOCTU MPHU OTIATEHHOMN
ruOpuan3anu  pacreHuid. OIUIOOOTBOpPeHHEe B KyabType In vitro. Kymberypa
M30JIMPOBAHHBIX CEMSTOUEK U 3apOobIiIei (AIMOPUOKYIBTYPA).

Nuaykuus ranjgouaud B KYJbTYpEe TKAHEH M MCIOJIb30BAHHUE TaIlJIOUJ0B U
JUTAIJIONIOB B CEJIEKIIMU pacTeHUM. MeToapl MOoJIydeHHUs TarionioB (aHIpOTeHes,
TUHOTEHE3, TMapTeHoreHes). KylnbTUBUpOBAHWE W30JUPOBAHHBIX TBUIBHUKOB H
nbUTbIbl.  CrIOCOOBI TIONYYEHHMSI W PE3YJIbTaThl HCIOJIB30BAHMS TaIUIOWIHBIX U
JWTAIUIONU]IHBIX JIMHUM B CEJIEKIINU STUMEHS, PUCA, MIIIEHULIBI U IPYTUX PACTCHUMU.

[lenn w 3amaun KJIETOYHOM CEJICKIIMU pacTeHuil. [IpuunHbIl, 0COOEHHOCTH U
XapakTep MPOSABICHUS COMAKIIOHAIBLHON TeHETHUECKON M3MEHUYMBOCTH B KYJIBTYpe iN
vitro. MuayiupoBaHue MyTaluii Ha KjaeTodHOM ypoBHe. Co3faHuEe CENEeKTHBHBIX
YCIIOBHUM JUTsI KJIIETOYHOU ceseKuu. OTO0p yCTOWYUBBIX K CEIEKTUBHOMY (DakTopy
KJIOHOB. HMHaykuuss opraHoreHe3a M IOJIYyYEHUE U3MEHEHHBIX PACTCHUMU.
JlocTH)KEHUA M TEPCHEKTUBBI KJIETOYHOM CEJNEKIMU B CO3IAaHUM MNPUHIHUIUAIBHO
HOBBIX T€HOTHUIIOB, 00JIaIAIOIINX YCTOMUYUBOCTBIO K aOMOTUYECKUM M OMOTHYECKUM
CTpeccaMm.

["ameTHass ¥ 3UroTHAasi celeKIUsl pacTeHuil. Metoasl 0TOOpa raMeT W 3Uror,
YCTOMYUBBIX K OMOTHYECKMM U a0UMOTHYECKMM cTpeccaM. Pe3ynbTaThl U



7

MEPCHEKTUBBI UCTOJIb30BAHUSI TAMETHOW M 3UTOTHOW CEJIEKIIMM TOMAaTa, KyKYypy3bl,
parca u Jpyrux KyJibTyp.

CrocoObI CIUSHUS U30JUPOBAHHBIX MPOTOILIACTOB. | eHETHYECKNE N3MECHCHHUSI
KJIETOK B IPOIIECCE COMATUYECKOW THOpHAM3ALMM U UX MPAKTHUYECKOE 3HAUYCHHE B
cenekimu. uOpummsanusa kak cmoco0 mepeHoca IUTOIIa3MaTHYEeCKUX T'eHOB.
Hcnonp3oBanre THOPUIN3ANNHA COMATHICCKUX KIETOK B CEICKIIUN PACTCHHIM.

Kpuocoxpanenue kak MeToja co3jaHusi OaHKa KJIETOK W TKaHEW. 3HaueHue u
3a/layul KPUOCOXPAHEHMsI PACTUTENBHOTO reHopoH1a. OOBEKThI, COXPAHSIOIMINUECS B
KuakoM azore. I[lombop KpHUOMPOTEKTOPOB Ui YMEHBIIEHHUS TOBPEKICHHM.
ITogroroBka pacTUTENBHOTO MaTepuaiga K  3aMOpaXuBaHUIO. TexHonorus
3aMOPAKMBAHUSI, KPUOCOXPAHEHUs, OTTAaUBAaHMUS W PEAKTHUBALMHM POCTa KIETOK H
TKaHe. MacmTaObl ¥ MepCHeKTUBbl MPUMEHEHHUSI KPUOCOXPAHEHUS ISl COXPAaHEHUS
TeHETUYECKUX PECYpCOB B reHOaHKaXx.

CocTosiHME ¥ TEPCICKTUBBI MPUMEHEHHMS METOJO0B IN VItro B celleKnuu
pacTeHU.

4. IPUMEHEHWE METOZIOB IN VITRO JUIS1 PASMHOXEHWSI
PACTEH1U

[lpuMeHeHre MeETOMOB (N VItr0 i1 MHMKpPOKJIOHAJIBHOTO Pa3MHOKCHUS
pPacCTeHMI M O3I0POBJIEHHS II0CAaTOYHOro Marepuana. lIpemmymectBo Merona
MUKPOKJIOHAJIBHOTO Pa3MHOXKEHHUSI PACTEHUNW B CPAaBHEHUU C TPAAUIIMOHHBIMHU
METOJJaMU BEre€TaTUBHOTO Pa3MHOKEHHs. l[eau MHUKPOKIOHATBLHOTO Pa3MHOXKECHUS.
Knaccudukanus MeTo10B MUKPOKJIOHAJIBHOTO Pa3MHOKEHUSI. AKTHUBAIUsl Pa3BUTHS
MepucteM. (OOpa3oBaHuEe aJIBEHTHUBHBIX T100eroB. MHIyKIMS COMaTHUYECKOTO
sMmOpuorenesa. JluddepeHuuanuss aaBEeHTUBHBIX TMOYEK B KAUTyCHOM TKaHWU.
MukpodepeHKOBaHHE MOOETOB, COXPAHSIONIUX AlUKAIBHOE TOMUHUPOBAHUE. DTallbl
MUKPOKJIOHAJIIBHOTO Pa3MHOXEHUS W ONTUMHU3ALMS Mpolecca Ha KaKIO0M JTarle.
Brnusaue reHeTMdeckux, (DU3MOIOTMUECKMX U CPENOBbIX  (DakTOpOB  Ha
MUKPOPa3MHOKEHUE PACTEHU.

Mertonbl  O310pPOBICHMS  IIOCAJOYHOIO  Marepualia  OT  BUPYCHOW,
OakTepuaNibHOW M TPpUOHOUW WHGEKIHH (METOJ TEepMOTEparuy, XUMHUOTEpPAIUH,
anmMKaJIbHBIX ~ MepucTeM). MeToabpl KOHTPOJS BUPYCHOM wuH(peKuuu (METon
AJIEKTPOHHONW  MHMKPOCKONHUHM, WMMYHO(DEPMEHTHBIM  aHajiu3, HCIOJIh30BaHUE
pPaCTeHUN-UHAUKATOPOB). TEXHOJIOTHSI TOJYyYEHHUS O3J0POBJICHHOTO I0CaJI0YHOTO
Matepuaina kaptodens. TexHoIorus MoJydeHus: MepBOi KIIyOHEBOM penpoAyKIIUU B
Teruiuax. Meton MuHUKIYOHeW. Meton MukpokiyOHeld. MUKpOKJIOHaIbHOE
Pa3MHOXXEHHUE TIJIOIOBBIX, STOMHBIX, OBOIIHBIX, JEKOPATUBHBIX U JIECHBIX KYJBTYP.
Macita0bl ¥ NepCHeKTUBBI MUKPOKJIOHAIBHOTO PA3MHOXKEHUSI pPACTEHUI B MUPOBOM
CEJIbCKOM XO3SIICTBE.

5. OCHOBbI 'TEHOMUKN

HyxienHoBbie KUCIOTHI KaK HOCUTENU HacaencTBenHoi napopmaruu (AHK u
PHK). MonekynspHble MEXaHU3Mbl TE€HETHYECKHX IPOLECCOB: PpPEeIUTUKALMS,
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TpaHCKpumIus, TpaHchsanus. CTpyKTypa TE€HOB, MX MOMUMOPGU3M M PETryJsIus
skcripeccun. OcHOBHBIE MeToAbl  u3ydeHuss nomumopdusma JHK (PHK):
CEKBECHUPOBAaHME, THOpUAN3ANNSA, AaMIUTM(PUKANNSI, PECTPUKIIMOHHBIA aHAIW3.
[Tonumepasnas uennas peakuusi, Tunsl [P (ITLP, ITLP B peansHOM BpeMeHH).

MounekynspHbie Mapkepsl U BX Kiaccudukanus. Hanpapnenus nmpuMeHeHUs
MOJICKYJISIDHBIX MAapKEpOB B TEHETHKE M CEJIEKIHUU CEIbCKOXO3SUCTBEHHBIX
pactenuii. @duioreHeTMueckoe  HM3ydeHue  pacteHuil. Maentudukanus u
nacnoptuzanus pacreHuid. JHK-tunupoBanue amienel Xo34MCTBEHHO-IIEHHBIX
NPU3HAKOB: OMOXMMHMYECKHH  COCTaB, YCTOMYMBOCTH K OHOTHYECKHUM U
abumotnueckum  gakropam u  ap. JHK-texnomormm nmns AMArHOCTUKH
UH(UIUPOBAHHOCTH MATOMCHAMMU.

6. TEHETUYECKAA NHXXEHEPUA

CymHoCTh U 337]a4d T€HETUYEeCKO nHXeHepuu. KiioHupoBanue QpparMeHToB
JIHK — ocHOBa renernueckon nHkeHEpUU. PEPMEHTHI T€HETUUECKON WHXKEHEPHUHU.
Pectpuxrasel nu ux kinaccupuxanus. JJHK-momumepassl. OcHoBubie Buabl JIHK-
auraz U uX ucnoip3oBaHue s cimmBaHus  (parmentoB JIHK. Iloctpoenue
PECTPUKIIMOHHBIX KapT. CEeKBEHUPOBAHUE U IPOOJIEMbI CHHTE3a T€HOB.

KoncrpyupoBanue pexomOunantHeix JIHK. Boigenenne renoB. CunTes u
KJIOHUPOBAHUE KOMIUJIEMEHTAapHOM JHK (x-IHK). Nnentudukamms
PEKOMOMHAHTHBIX KJIOHOB.

CrocoObl  mepeHoca WHIWBHUIYAJIbHBIX T'€HOB WJIM TPYyNN TEHOB B
pPEIUIIMEHTHbIE KIJIETKH. [IpuUHIMIBI KOHCTpyuUpoBaHUS BeKTOpoB. Hauboree
pacnpocTpaHeHHbIE BUJIbI BEKTOPOB. [lmazmuet u darossie BekTopsl. CrieninanbHbIe
METOJbl TOJyueHHs: OaHKOB (OMONMOTEK) TeHOB. TpaHcopmalusi KIETOK
Escherichia coli mnasmugnoit JJHK.

[IpobsiemMbl SKCHpEecCMU TEHOB IpU TpaHcreHeze. CrocoObl ONTUMHU3ALMHU
sKcpeccud TeHoB. OCHOBHBIE HaIpaBlieHUs] TEHHOWH)KEHEPHOU OMOTEXHOJIOTHH.
[TonyuyeHre HOBBIX TE€HOTHNOB (TpaHCTE€HE3) MHUKPOOPraHWU3MOB, PACTCHUH,
XKUBOTHBIX. OCHOBHBIE MPOOJIEMBI MOJYUYCHUSI TPAHCTEHHBIX OPTaHU3MOB U MYTH UX
npeonosicHua. COBpEeMEHHbBIEC TOCTHKEHUS] TCHETUUECKOW UHKEHEPUH.

Merononorus TE€HETUYECKOU VHXEHEPUU B pacTEHUEBOICTBE.
[IpuHMNIManpHAsE cXxemMa IepeHOoca HOBBIX T€HOB B pACTEHUs. BEKTOPHBIN U NpsSMOU
nepeHoc TeHoB. Co3naHue THOPUIHBIX MOJIEKYJ, 00ECIeUMBAIONINX AKCIPECCUIO
T€HOB B PACTUTEIBbHOW KIIETKE. DBbplieleHne pacTUTENbHBIX TE€HOB I LEJeu
TeHETHYEeCKOW WHXeHepun pacteHuid. [Ipobimema pereHepanmuui pacTeHH U3
TpaHC(HOPMHUPOBAHHBIX KJIETOK. ATpoOakTepuu Kak IMEPEeHOCUYHKH WH(OpMaIuu B
TCHOM JIBYJ0JIbHBIX pacTeHuii. Co3maHre BeKTOpoB Ha ocHOBe Ti U Ri — mmasmu.

Bupycbl 1 BUpOUIBI pacTeHHMIl KakK IMOTEHIHMAIbHBIE BEKTOpPHI. Pa3zpaboTka
BEKTOPOB Ha OCHOBE MHUTOXOHApHUabHOM u xJjoporuactHod JIHK. MoOunbHbIe
TE€HETUYECKHUE DIIEMEHTHI KaK BEKTOPBI.

Metonpl mpsiMmoro mepeHoca reHoB. TpaHcdopmanus —pacTUTENbHBIX
nporormiactoB. Meron kokynaptuBauuu. Mukpounbvekuuu JJHK. Dnexrponopanus.
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VYnakoBKa B IUMOCOMBI. MeTo OMOTOTHYECKOM OaITUCTHKY.

Mapkepsl T€HETHYECKOW WHXEHEpPUH pacTeHUuH. ['eHbl 3amacHbIX OENKOB,
OCMOTOJIEPAaHTHOCTH, TOJIEPAHTHOCTH K TrepOMLMIaM W MaToreHaM. OKCIpPeccus
TPAHCTE€HOB B PACTCHUSX.

HamnpaBnenuss reHeTndeckom WHKEHEpUH pacTeHud. Ponp reHerndeckon
WHXEHEPUU B CO3JaHUU IPUHLHUIIAAIBHO HOBBIX (OPM CEIbCKOXO35HCTBEHHBIX
pacTeHuid. ['€HHOMH)XXEHEpPHBIE MOAXOABl K  TOBBIIIEHHUIO  3(PPEKTUBHOCTH
¢orocunresa. IlpruMeHeHne METOIOB T'€HETUYECKON WH)KEHEPUM AJI YIIydILEHUs
AMUHOKHCIIOTHOTO COCTaBa 3allacHbIX O€NKOB pacTeHui. llomyueHue TpaHCTEHHBIX
pacTeHM, yCTOMYMBBIX K TrepOunmaam. [loBellieHHME YCTOMYMBOCTH PACTCHHH K
HU3KUM TEMIIEpaTypaM, 3aCOJICHHIO IT0YB. | € HHOMH)KEHEPHBIE TOAXOABI K CO3JaHUI0
IITaMMOB MUKpPOOPIaHU3MOB C TOBBIIIEHHON 3((EKTUBHOCTHIO a30T(UKCALUU U
TEHOTUIIOB PAcTEHUH, 00JIaJalonINX YCHJIEHHOW CIIOCOOHOCTBIO K CHUMOHOIEHE3Y,
CHOCOOHBIX OYMINATH T[OYBY OT 3arpA3HEHUs TOKEIbIMH  METaUlaMd U
He(dTenpoayKTamMu

[IpumeHeHne METOI0B TEHETHYECKOW MH)KEHEPUH B 3alIMTE PACTCHUU. 3ajaya
MOJIyYeHUs] TPAHCTCHHBIX pACTEHUH, YCTOWYUBBIX K BHUPYCHOM, TpHOHOH U
OakTepuanbHOU MHpEKIMHU. [I[puMeHeHne TeHHOMHKEPEHOW TEXHOJIOTUU B CO3/IaHUU
MUKPOOMOJIOTHYECKUX MECTUUUIOB M PACTEHUH, YCTOMYMBBIX K HACEKOMBIM,
IrpUOHBIM U OaKTEpUATLHBIM 3a00JICBAHUSIM.

Macmrtabpl ¥ NEpCleKTHBBl HCHOJIb30BaHUS TPAHCTEHHBIX pAcTeHUM B
CeJIbCKOM XO03stiicTBe. TpaHcreHHbIe pacTeHus: 1 OM00e30MacHOCTb.

7. BUOTEXHOJIOT' A MUKPOOPT" AHU3MOB

Hcnonp30BaHne MHKPOOPraHM3MOB Kak OHMOJOTMYECKHX AareHToB st
MOJTy4eHHUs: OMOMAacChl, OPTaHUYECKUX KHCIIOT, CIIUPTOB, aMUHOKHCIIOT, ()epMEHTOB,
TOPMOHOB U IpYTHuX coenuHeHui. [Ipon3BoACTBO MUKPOOHOIOTHUECKOTO KOPMOBOTO
U muieBoro 6enka. MUKpOOHMOIIOTUYECKUH CHUHTE3 HE3aMEHUMBIX aMHUHOKHCIIOT,
BUTAaMUHOB, (DEpMEHTHBIX MpENapaToB, CPEACTB 3aIIUTHI pacTeHu. Vcrnonb30Banne
MUKPOOHBIX OYBOYA00PUTEBHBIX IIpenapaToB. Hcnonp3oBanue
MUKPOOHOJIOTHIECKUX MPENapaToB MpH KIOHAITBEHOM MHUKPOPa3MHOXKEHUN PAaCTCHUN.
AdpoOHass  mepepaboTka  OTXOAOB. AHa’poOHass  mepepaboTka  OTXOJOB.
buogerpananus kceHOOMOTHKOB B OKpY’Karole cpeae. DHeprusi 1 OMOTEXHOIOTHSI.
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4. ”AHOOPMALIMNOHHO-METOANYECKASA YACTD

4.1. JIurepatypa

OcHoBHas

1. KaprTens, H A. buorexnomorus B pacrenueBojctse / H. A.Kaprens,
A. B. KunpueBckuii. — Munck: Trxnamoris, 2005. — 309 c.

2. Hwu x o # o B u u, T.B. buorexHoisorus B pacreHueBOjJCTBE. /
T. B.HukonoBuu, A. H.MBanuctoB, B. B.®paniy3enok. — ['opku: BI'CXA, 2017,-84
C.

3. yTo B a, JlL AL I'eHHas u KJIeTOYHAsT WHKEHEpHUs B OHOTEXHOJOTUU
Beicinx pactenuid. / JI. A. Jlytoa, T. A. MatseeBa. — CI10.: Dko-Bekrop, 2016. —
168 c.

4. K aprtenosp H A TDeneruka: DHuukinoneaunueckuii ciosapb / H. A.
Kaprenp, E. H. Makeesa, A. M. Me3enko. — Munck: Taxnauoris, 1999.

5. KaprTe nos H A buounxenepus: Mmeroasl u Bo3moxHocTH / H. A.
Kaprens. — Munck: Ypamxkaii, 1989.

6. I e B e 1y x a, B.C. CenbckoxozsiictBenHass Ouorexnomnorusa / B. C.
[IleBemyxa, E. A. Kamammaukosa, E. A.Boponuna [ ap.]. — M.: Beicm. mk., 2003. —
467 c.

JlomosiHUTE ILHASA

1. XapueHsko, I[I. H. IHK-texnonoruu B pazputuu arpoduonorun. / I1. H.
Xapuenko, B. . I'nazko. — M.: Bockpecenne, 2006, — 480 c.

2. I e B e ny x a, B.C. CenbckoxossiictBennass o6morexnonorust / B. C.
[IleBenyxa, E. A. Kanamuukosa, C. B. lertsipés [u ap.]. — M.: Beicu. mik.,1995.

3.J;1o6anok, A. I'. buorexHomorus — ceabckoMy Xo3siicTBy / A. I'. JloGaHOK,
M. B. 3anamko, H. 1. AuncumoBa [u ap.]. — Munck: Ypamxkaii, 1988.

4. byrtenk o, P.I'. buorexnonorus. Ku.3: Knerounast unxxenepus / P. T
byrenko, M. B. I'yces, A. ®. Kupkus [u ap.]. — M.: Beicur. mk., 1987.

S5.MypowMmue B, I. C. OCHOBBI CEIbCKOXO3SIMCTBEHHON OMOTEXHOJOTUH /
I'. C. Mypomues, P.I. Bbyrenko, T.W. Tuxonenko, M. HN. IlpoxodreB. — M.:
Arponpomusaart, 1990.

6. My powm ue B, [''C. OCHOBBI XMMHYECKOW PEryisiiud pPoOCTa M
npoayktuBHOCTH pactenuit / I'. C. Mypowmues, /. . Ukanukos, O. H. Kynaesa, K. 3.
["amOypr. — M.: Arponpomusnar, 1987.

7.11upy3saH, O.C. OcCHOBB TeHeTHUECKOW WH¥)eHepun pacteHuit / J. C.
[Tupy3zsiH. — M.: Hayka,1988.

8. ApTawmoHo B, B. . buorexHonorus — arponpoMBbIIIJIEHHOMY KOMIUIEKCY
/B. . ApramonoB. — M.: Hayka, 1989.

9. b e x e p, M. E. buorexnonorust / M. E. bekep, I'. K. Jluenunpm, E. II.
Paiinynuc. — M.: Arponnpomu3zaar,1990.

10. b o 1 B e n 71, I'. [I. buotexHosnorus pactenuii: KynbTypa kietok / I'. II.
bonsemn, K. P. Byn, P. A. T'onzanec [u np.]. — M.: Arponpomusaat, 1989.
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11. buorexunonorus. [Ipunnune u npumenenne / Iloxg pen. Y. Xurrunca, J1.
becra u JIx. [Ixonca. — M.: Mup, 1988.

12. broTexHOJIOTHSI CEeMhCKOXO03SHCTBEHHBIX pacTeHu. — M.: Arporpom-u3mar,
1987.

13. I'ernas umkenepus pactenuit. Jlaboparoprnoe pykosoactso / [Tox pen. JIx.
Hpeiinepa, P. Ckorra, ®. Apmutnmka, P. Yonaena. — M.: Mup, 1991,

14. KanuHwuH, ©. JI. MeToas! KylIbTypbl TKaHEH B (U3UOJIOTUA U OMOXUMHUU
pactenuii / @. JI. Kanunun [u ap.]. — Kues: Haykopa qymka, 1980.

15. K a T a e B a, B. KimonaneHoe MukpopasMHoxkeHue pactenuit / H. B.
Karaesa, P. I'. Byrenko. — M.: Hayka, 1983.

16. IT o 1 e B 0 1, B. B. ®usuonorus pactenuii / B. B. [Tlonesoit. — M.: Bricias
mkoJja, 1989.

17. P b1 6 u u H, B. H. OcHOBHI reHeTnueckoit nwxenepun / B. H. Poi6unn. —
Mumnck: Beriinias mkona, 1986.

18. Cu 1o p o B, B. A. buorexnomnorus pacrenuii. Knerounas cenexuus / B. A.
Cupnopos. — Kues: HaBykoBa nqymka, 1990.

19. IHK-TunupoBaHre TeHOB KauecTBa MJIOJOB M YCTOWYMUBOCTH K OOJE3HSAM
tomarta. Metroauueckue pekomenaanuu /Kunsuesckuit A. B., badak O. I'., Manblies
C.B., AmxueBa B.®., Hekpamesuu H. A., fuesuu K. K., Kongpatiok A. B,
MUHHCTEPCTBO CEIBCKOTO XO3sIiCTBA M MpoAoBOJbCTBUS Pecnybnuku benapych,
HanuonansHast akanemuss Hayk bemapycu, WVHCTUTYT TE€HETHMKHM | IIUTOJIOTHH
HanunonanbHoit akanemun Hayk benapycu. — Munck, 2016. — 41 c.

20. T'enmetmyeckue OCHOBBI cenekuuu pacteHuil. T4. buorexHomorus B
CeJIeKIIMM  pacTeHud. ['eHOMHMKa W TEeHEeTHYecKas HWHXKEHepHus. /Hayd.pell.
A. B.Kunpuesckuii, JI. B. XotsneBa.— MH.:benopycckas Hayka, 2014.—653 c.

4.2 MetoanuyecKue peKOMEHAAIMHU 110 OPraHu3auum
U BBINOJHEHHI0 CAMOCTOATEIbHOM Pa0d0ThHI CTYICHTOB

[Ipu nM3yyeHun y4yeOHOW AMCLMIUIMHBI PEKOMEHIYETCSl UCIOJIb30BaTh CIEIYIOUINE
(hOopMBI CAaMOCTOSITEIFHOM pabOTHI:

— caMOCTOATeNbHAsA padoTa, B TOM YHUCJE B BUJIC BBITOJHEHUS MHAMBUAYAJIbHBIX
3aJaHNM;

— MOJrOTOBKa pedepaToB M0 WHAUBUAYATbHBIM TEMaM Y4eOHO-UCCIIEI0BATEIbCKOM
padoTHI.

4.3 MeToabl (TEXHOJIOTHH) 00yYeHUsI

OCHOBHBIMM ~ PEKOMEHJIYEMBIMH  METOJIaMU  (TEXHOJOTUAMH)  OOydeHwus,
OTBEUAIOLUMHU LIEJISIM U3YUYEHHUS yUeOHOU AUCIMILTUHBI, SIBISIOTCS:

— 3JIEMEHTHI IPOOJIEMHOTO 00YUYEHHsI, pealiu3yeMble B JIEKIIMOHHOM KYpCe;

— DJIEMEHThI y4€OHO-HCCIIEI0BATENIbCKON AESITEIbHOCTH U TBOPYECKOTO MOAXOAA,
peain3yeMble Ha JTa0OpaTOPHBIX 3aHATHUAX, & TAKKE MPU CAMOCTOSITENILHOM padoTe.



12

4.4 IlpumepHbIii IepeYeHb PEKOMEHAyeMbIX CPe/ICTB
AUATHOCTHKH KOMIIETEHIHII CTyIeHTa

Tekymass arrectanusi U OLEHKAa 3HAHWM CTYJIEHTA OCYIIECTBISIETCS MPHU CHAYE
9K3aMeHa I10 AeCITHOAJIBHOM IIIKAJIE.

JIns1 OLlEHKM JOCTUKEHUM CTYIEHTOB UCIOJIb3YETCS CIEAYIOINN JUArHOCTUYECKUI
MHCTPYMEHTAPHM:

- IPOBEJICHUE TEKYIIIUX OMPOCOB MO OTACIBHBIM TEMaM;

- 3aIIMTa BBHITOJTHECHHBIX Ha JIAOOPATOPHBIX 3aHATUSX PAOOT;

- cJlaya TEOPETUIECKUX OJIOKOB TIO pa3/ieiaM JUCIUILINHEI;

- ¢Ja4a ’K3aMeHa Mo JUCIMIIINHE.

4.5. IlpumepHblii epeyeHb Ja00PaATOPHBIX 3aHATHI

1. | YerpoiicTBO OMOTEXHOJOTMYECKON 1a00paTopru U mpaBuiia padoThl B HEM

no

M3ydeHne MEeTOI0B CTEPUIIM3AIIAN TIPU paboTe ¢ KyJIbTypoH in Vitro

3. | U3yuenue neicTBusi GUTOTOPMOHOB Ha MPOPACTAHUE CEMSH B aCENTUYECKHUX
YCIOBUSIX

4. | Cemunap «Perynaropsl pocta W pa3BUTHS PACTEHHM B OMOTEXHOJOTUU U
pPacTEHUEBOACTBEN

o

[TpuroroBiieHME UCKYCCTBEHHOM NUTATENBHOM cpenibl Mypacure-Ckyra

6. | OnTumm3anuss yCIOBHH KaJUTyCOre€He3a W3 pa3jMYHbIX PaCTHUTEIbHBIX
DKCIUIAHTOB

7. |IlaccupoBaHue KaJTyCHOW TKAaHM Ha CBEXKYIO TMHUTATEIBHYIO Cpemdy.
Nupykuus peresepauuun

8. | KynpTuBHpOBaHME N30IMPOBAHHBIX 3apobliiei (3MOPHUOKYIBTYpa)

9. Brranenenue u KYJbTUBUPOBAHUC AlTMKAJIbHBIX MCPHUCTCM

10. | Cemunap «Kierounasi ”H)KCHEPHUSI»

11. | MukpokjI0oHaJIbHOE pa3MHOXKEHUE KapTodeasi YepeHKOBAaHUEM MTOOETOB

12. | BBenenue B KyJbTypy IN VItro 1 MUKpPOKIIOHAJIBHOE Pa3MHOKEHHE IJI00BBIX,
ATOAHBIX U JEKOPATUBHBIX PACTCHUM

13. | Cemunap «MUKPOKJIOHATBEHOE PA3MHOKEHUE PACTEHUI

14 | Uzyuenne metoauku nposenenns JIHK-anann3za pacturenbHoro matepuana

15. | [lpumeHeHre METO0B MOJIEKYJISIPHOTO MAapKUPOBaHUs JJIs CO3AaHUsI COPTOB
pacTEHUI YCTOMYMUBBIX K IATOI€HAM

16. | MeToabl nepeHoca reneTnyeckor nHhopmaiuu (mpsMoi U BEKTOPHBI)

17. | Cemunap «I eHeTnyeckas UHKEHEPHUS»

18. | [lonyueHne ©W  KyJIbTUBUPOBAaHUE  3€PHOBOTO  MHUIEIHS  BEUICHKH
0OBIKHOBEHHOM




