MMHUCTEPCTBO CEJIbCKOI'O XO35MCTBA 1 ITPOJIOBOJILCTBUSA
PECITYBJIMKU BEJIAPYCb
MUHUCTEPCTBO OBPA30BAHMA PECITYBJIMKU BEJIAPYCbH
YUEBHO-METO/JJMYECKOE OB bEJMUHEHUME
110 OBPA30OBAHNIO B OBJIACTU CEJIbCKOI'O XO34MCTBA

YTBEPXKJIAIO

IlepBoIii

3aMCCTHUTCIIb MI/IHI/ICTpa CCIIBCKOI'O

XO3SIMCTBA U MPOJOBOIBCTBUSA
Pecnybnuku benapych

C. A. ®eaueHko

«

» 20 T

Perucrpaumonnsiii Ne TI-

/THII.

BUOTEXHOJIOTI'UA
[Ipumepnas yueOHast mporpamMma no yueOHON TUCLIUILINHE
JUISL CIIELIMAJIBHOCTH
6-05-0811-05 3ammTa pacTeHUd U KapaHTUH

COI'ZTACOBAHO

HauvansHuk ['maBHOrO ynipasiieHus

o0pa3oBaHUsl, HAYKHU U KaJpOBOI

MOJIMTUKA MUHUCTEPCTBA CEIIBCKOTO

X035MCTBA U MPOIOBOJILCTBUS

PecnyOnuku benapych

B. A. CamcoHOBHY
20 r.

« »

COI'ZTACOBAHO

Hauanenuk ['1aBHOTO yrnipaBieHus
pacTeHneBoACTBA MuHHCTEPCTBA
CEJIbCKOT'0 X035IMCTBA U NPOJOBOJIbCTBUSA
Pecny6nuku benapych

H. B. Jlemuk
« » 20 T
COI'IACOBAHO

[Ipencenarens YuebHo-

METOAMYECKOT0 00bEIMHEHHS 110

00pa3oBaHUIO B 00JIACTH CETHCKOTO

XO35IUCTBA

B. B. Benukanos
20 1.

« »

COI'JTACOBAHO
Hauvansnuk [ 'maBHOTrO
yIpaBieHus NpodhecCuOHATBLHOTO
oOpa3oBanust MuHHCTEpCTBA
oOpa3zoBaHUsI
PecnyOnuku benapych
C. H. IIumos

20 1.

« »

COI'JTACOBAHO

[IpopekTop Mo Hay4YHO-METOIUUECKOM
pabote ["'ocymapcTBEHHOTO
yUpeKICHUS 00pa30BaHuUs
«Pecny0nrKaHCKHUI MHCTUTYT BBICILIEH

[IKOJIBDY

H. B. TutoBnu
« » 20 1.
COI'IACOBAHO

DKCNEepT-HOPMOKOHTPOJIED

« o » 20 .

Munck 20



COCTABUTEJIN:

A. B. Kwibuesckuii, 3amectutens llpeacenarens Ilpesmauyma HanmonanbHOM
akanemun Hayk benapycun, akamemuk HanwmonaneHoM akagemMum Hayk bemapycw,
JOKTOp OMOJIOTUYECKUX HAYK, podeccop;

T. B. HukonoBuy, momeHT Kadempsl CETbCKOXO3WCTBEHHOW OHOTEXHOJIOTHH,
HKOJIOTHH M PAJUOJIOTUHU YUpexXIeHus: oopazoBanus «bemopycckas rocynapcTBeHHAs
opaeHoB  OktsiOpeckoii  PeBomonmun  u TpymoBoro  KpacHoro  3Hamenu
CEJILCKOXO3SMCTBEHHAS aKaJIeMUs», KaHAUIaT OMOJIOTUYECKUX HAYK, JOLICHT;

O. TI'. babGak, Bemymwuii Hay4dHbId COTPYAHUK [OCYyIapCTBEHHOTO HAy4YHOIO
yupexJieHus «HCTUTYT T€HETUKM W UUTOJOTMM HalMOHaIbHOW akaJeMHH HayK
benapycu», kanauaaT OMOJIOTHYECKUX HAYK, TOICHT;

A. H. UBanucroB, IOHEHT Kadenpbl CEIbCKOXO3SHCTBEHHOW OHOTEXHOIOTHH,
HKOJIOTUU U PaJUOJIOTHHU YUpeXIeHus: 00pazoBaHus «benopycckas rocyiapcTBeHHasI
opaeHoB  OxktsiOpeckoid  PeBomonmn  u Tpymooro  Kpacnoro  3HameHu
CEJIbCKOXO3SIMCTBEHHAS aKaJAeMUsD), KAHAUAAT CENbCKOXO3AMCTBEHHBIX HAYK, JOLIEHT

PEINEH3EHTDBI: xadenpa arpoxumuu, MOYBOBEIEHUS U CEIbCKOXO3AWCTBEHHOU
AKOJIOTUHU YUYpeXIeHHUs] 00pa3zoBaHusi «I'pONHEHCKUH TOCYAApCTBEHHBIM arpapHbIi
yauBepcute™ (Tpotokoi Ne 12 ot 18.05.2023 r.);

O. B. Monuan, 3aBenyromui yabopatopueil BOJHOTO OOMeHa U (POTOCHMHTE3a
pacTeHui ['ocynapcTBeHHOTO Hay4HOI'0 YUPEKICHUA «MncTuTyT
DKCIIEpUMEHTaNbHON OoTanumku HanuonanpHOM akamemun Hayk bemapycwy,
KaHJU/1aT OMOJIOTrMYEeCKUX HayK, JOLEHT

PEKOMEHJIOBAHA K YTBEPKJIEHHIO B KAYECTBE ITPUMEPHOM:
Kadenapoil CeNbCKOXO3IUCTBEHHOM OMOTEXHOJIOTHH, OKOJOTUA U  PaTUOJIOTHH
yupexaeHus oOpazoBanus «benopycckas rocyaapcrBeHHas opAeHOB OKTAOpPbCKOM
Pesomoninn n TpynoBoro KpacHoro 3HaMeHM CENBCKOXO3SMCTBEHHAs aKaIeMUsI»
(mpotokon Ne 11 ot 29.05.2023 r.);

METOJAMYECKOM KOMHUCCHEW arpOTEeXHOJOTHYECKOro (akyjibTeTra ydpekaeHHs
obpazoBanus «benopycckasi rocynapctBenHast opaeHoB OkTs0pbckoit PeBosntonuu u
TpynoBoro Kpacnoro 3HaMeHHU celbcKOXO034iCTBEHHAs akaaemus» (mporokon Ne 9
ot 30.05.2023 1.);

HAyYHO-METOJMYECKUM COBETOM  yupexJeHuss oOpaszoBanus ««bemopycckas
rocygapctBeHHasi opaeHoB OxtsOpeckori PeBomtoriun u TpymoBoro Kpacuoro
3HaMEHM CEJIbCKOXO03ICTBEeHHAs akaneMus» (mpotokos Ne 9 ot 31.05.2023 r.);
HAyYHO-METOJUYECKUM COBETOM [0 arpOHOMHYECKHUM CHEIHAIBbHOCTAM YueOHO-

METOJNYECKOro 00bEeIMHEHUS 110 00pa30BaHUIO B 00JIACTH CEIIBCKOTO XO3SIMCTBA
(mporokoa Ne 7 ot 06.07.2023 1.).

OtBercTBeHHbIN 32 penakuuto: T. M. CkukeBu4

OtBercTBeHHBIN 3a BblTyck: T. B. Hukonouu
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1. HOACHUTEJIBHAA 3AIIMCKA

buorexHomorus sABISETCS HOBOM 00JIacThio OwWosornueckoir Haykw. OHa
UCIIONIB3YET METOJbI TE€HETUKH, MOJCKYISIpHOH OWOJIOTUH, MHUKPOOUOJIOTHH,
OMOXMMHH, CEIEKIINH, YKOJIOTHH.

buoTtexHonorus — 370 Hayka O KJIETOYHBIX M T€HHO-MHXKEHEPHBIX METOAaX U
TEXHOJIOTUAX JUIsI CO3JaHUSI U HCIOJIb30BAaHUSI OMOJIOTMUECKUX OOBEKTOB C IIEIIBIO
UHTEHCU(UKAIIMU TPOU3BOJACTBA WJIM TMOJYYEHUS HOBBIX BHJOB IPOJYKTOB
Pa3IMYHOTO HA3HAYCHUSI.

CoBpeMeHHass OMOTEXHOJIOTUS  M3Yy4aeT BO3MOXKHOCTH  HCHOJb30BAHUS
OpraHU3MOB, OHOJIOTMYECKUX TMPOIIECCOB M CHCTEM B IPOU3BOJICTBE, BKIIOYas
IpEeBpaLICHUE Pa3IMYHbIX BUIOB ChIPhSl B BBICOKOKAUECTBEHHBIE MPOAYKTHL. B cBsi3n
C 3THUM COBPEMEHHBIE CIIEUAINCTHI, paOOTAIOUINE B CEIbCKOM XO35UCTBE, JOJIKHBI B
COBEPILEHCTBE BIAJE€Th METOJAMU OMOTEXHOJOTMH, YMETh HMCIOJIb30BaTh WX IS
YBEJIMYEHUS] TPOU3BOACTBA CEIBCKOXO3SMCTBEHHONW MPOAYKIMH, YIy4dlIEHUS &€
KauecTBa, 3allUThl OKpPYXKAIOMed Cpeabl OT 3arpsa3HEHUs] ¥ TOBBIIICHUS
YCTOMUYMBOCTU BCETO arpOoMpOMBIIUIEHHOIO MPOU3BOJACTBA. [IoaTOMY Ba)kHO, 4TOOBI
B Ipolecce OOy4eHUs CTYJEHT OCBOWMJ COBPEMEHHBIE M IEPCHEKTUBHbBIC
OMOTEXHOJIOTHUECKHEe METOAbl W  TpUOOpeN  MPaKTHUYEeCKHEe  HABBIKM  HX
UCIIOJIb30BaHUSI.

[{enb npenogaBanust yueOHONW JUCHUILIMHBL — (POPMUPOBAHNUE 3HAHUM, YMEHUN
U MPO(PEeCCUOHATBHBIX KOMIIETEHIMI 110 OMOTEXHOJIOTHH, TPUMEHEHUE Ha MPAKTUKE
HAy4yHO  OOOCHOBAaHHOIO  KOMIUIEKCAa  TEXHOJIOTUH,  MpeayCcCMaTpUBAIOLINX
UCIOJIb30BaHUE OMOJIOTUYECKUX CUCTEM PAa3HOIO YPOBHS OPraHU3ALIHH.

OCHOBHBIMH  3aJladyaMM  Y4eOHOM  JUCHMIUIMHBI  SIBJISIFOTCS:  M3Y4EHHE
OPUHLIMIIOB U METOJOB KJIETOYHOW M F€HETHUYECKON MHXKEHEPUH ISl UCIIOJIb30BAHNUS
B CEJEKIMM W CEMEHOBOJCTBE; pa3pabOTKa HMHTEHCHBHBIX OWOTEXHOJOTUH B
PacTEHUEBOJCTRBE, YKUBOTHOBOJICTBE, 3aIluTe pacTeHHid, YTHIIN3ALAN
CEJIbCKOXO3SIMCTBEHHBIX OTXO0B, 3aIIUTE OKPYKAIOIIEH Cpe/Ibl.

CopnepxaHue y4yeOHOW AMCHMIUIMHBI MPEACTABIEHO B BHUIE TEM, KOTOpBIE
XapaKTEpU3yIOTCS OTHOCUTEJILHO CaMOCTOSITEIbHBIMH YKPYITHCHHBIMU
IUIaKTHUECKUMHU €IUHUIIAMU cojiepkanust oOydenus. ComepikaHue TeM OMUpaeTcs
Ha KOMIIETEHLIUH, paHee MPUOOpEeTEeHHbIE CTYICHTaMH MPU U3YUYEHUH TaKUX YUEOHBIX
TUCITUTUINH, Kak «Xumus», «boranuka». 3HaHWS, MOJTy4YEHHBIE MPU H3YYCHUH
JUCHMILTUHBI « BUOTEXHOIOTHS», UCTIONIB3YIOTCA NMPU U3YUYEHUU YUEOHBIX TUCHUIUINH
«Du3nonorus 1 6uoxumMus pacteHuin», «CeMEeHOBOJCTBO C OCHOBAMH CEJICKIIMM.

B pesynbrare uzydyeHus yuyeOHOW NUCUUIUIMHBI CTYJIEHT JIOJDKEH 3aKpeNnuTh U
pa3BUTh CIEAYIOLIYI0 0a30ByI0 MpOo(ecCHOHANbHYI0 KOMIIETEHIIUIO: HCIIOIb30BaTh
’KUBBIE OPraHU3MBbI, X CUCTEMbl WM MPOAYKTHI )KU3HEAEATEIBHOCTH I PEIICHUS
TEXHOJIOTUYECKHX 3a]1ay.

B pe3ynbTaTe u3ydyeHust yaeOHOU JUCHUIUIMHBI CTYICHT JOJIKEH 3HAMDb.

— OCHOBHBIE HalpaBjeHHUs, 3aJayd M JOCTHXKEHUS COBPEMEHHOMU
OHMOTEXHOJIOTUH;
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— TEXHOJIOTUW KYyJIbTHBUPOBAHUS KIETOK W TKaHEW HA WCKYCCTBEHHBIX
MUATATENIbHBIX Cpeaax;

— NMPUMEHEHHE METOJOB KYJIBTYPHI IN VIIr0 B CEeNEKINU W I Pa3MHOKCHHS
pacTeHU;

— TMPUMEHEHUE MOJIEKYJSAPHBIX MapKEpOB B TEHETUKE U  CEJICKIUU

CEIBCKOXO3SIMCTBEHHBIX PACTEHUN;

— CYIIHOCTh, 3aJlayd W POJIb T'EeHETUYECKOM WHXEHEPUH B CO3JaHUHU
MPUHIIUITHAIBPHO HOBBIX TE€HOTHIIOB CEIhCKOXO3SIMCTBEHHBIX PACTCHHUM, METO/IbI
T€HEeTUYECKOU TpaHCchopMaInu;

— OCHOBHBIE TpYyNIbl (UTOTOPMOHOB, UX POJIb B IKCIIPECCHUU T'€HOB, PETYJISIIIUN
(GU3UOIOTHYECKUX  TPOIIECCOB  PACTEHUM,  BO3MOXKHOCTH  HCIOJb30BaHUS
(bUTOrOPMOHOB B OMOTEXHOJIOTUH M PAaCTCHUEBOICTBE;

— HCIOJIb30BAaHHE METOJIOB OHMOTEXHOJOTUM JUIsI TIOJYYEHHS HOBBIX
HMCTOYHUKOB DJHEPruu, NepepabOTKH OTXOJ0B W Ouojerpagalud KCEHOOMOTUKOB,
MOBBIIIEHUS TUIOOPOIUS MTOYB U JIp.;

yMemy:

- COCTABJIATh UCKYCCTBEHHBIC CPEJIbI TSI KYJIbTUBUPOBAHUS pacTeHUH IN Vitro;

- ACITIOJIb30BAaTh METO/IbI KYJIBTYPHI IN VItro B CEJICKIIUU pacTCHUIA;

- UCIOJIb30BaTh METO/IbI MUKPOKJIOHAIBLHOTO Pa3MHOXKEHUS JJIsI BEIpAIIUBAHUS
03JIOPOBJICHHOTO 10CA/I0YHOI0 MaTepruayia paCTEHUM;

- TPUMEHATh (PUTOPETYJISATOPHI JJIi ONTUMH3AIMH IIPOIIECCOB pOCTa H
pasBUTHSI pacTEHU B Kyibmype IN VItro u in vivo;

- UCIIOJIB30BaTh METOJIbI OMOTEXHOJIOTHUH JIUIS TOJYYEHUs] HOBBIX MCTOYHHUKOB
SHEPruM, NepepaboTKH OTXOAOB M OWoJerpajarud KCEHOOMOTHKOB, TOBBIIICHUS
IJI0A0POIMSI TIOYB U JIp.;

UMems HABbLIK:.

- paboOThI B OMOTEXHOJIOTMYECKON TabopaTopuu;

- CTEpWIM3AlMd W COCTAaBJIEHUS MCKYCCTBEHHBIX MHUTATENIbHBIX CpPEd s
KYJIbTUBUPOBaHMs 0OBEKTOB IN Vitro;

- Beienenus JJHK v npoBeaeHust nonmMepasHon EMHOM PeaknH;

- BBITIOJTHEHUSI MAHUITYJISIIUI KIIETOYHON M TEHETUYECKOW MHKECHEPHH.

B pamkax oOpa3zoBaTelpbHOTO TIpoliecca MO JaHHOW Yy4eOHOM JUCHMIUIMHE
CTYJICHT JIOJDKEH HE TOJIBKO MPHUOOPECTH MPAKTUYECKUE 3HAHUS, YMEHUS W HABBIKU
[0 CHEUHAIBHOCTA, HO W Pa3BUTh CBOM LEHHOCTHO-JIMYHOCTHBIM, JTYXOBHBIU
MOTEeHIIMAJI, C(POpMHUpPOBATH KayecTBa NATPHOTa M TpaKJaHWHA, TOTOBOIO K
AKTUBHOMY VY4YacCTHIO B SKOHOMHYECKOW, MPOU3ZBOJACTBEHHOM M COLMAIbHO-
KYJIbTYPHOU KM3HU CTPAHBI.

[IpumepHbIM  y4eOHBIM TUJIAHOM Ha HM3yYC€HHE YYCOHOW JIUCIUTUIUHBI
«buorexnonorus» misd cneruaibHocTh 6-05-0811-05 3amura pacTeHnii U KapaHTHH
orBoautca 108 wyacoB, u3 HuUX 68 YacoB COCTaBIAIOT ayAUTOPHBIE 3aHATHS.
[IpumepHOe pacrpenesieHre ayAUTOPHBIX YAaCOB IO BUJAM 3aHATHM: JeKuuu — 34
yaca, JnabopartopHble 3aHATHA — 34 wyaca. Pexomenayemas ¢Gopma TeKyiei
aTTeCTalluX — 3a4eT.
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2. IPUMEPHBIA TEMATUYECKHWU IUVIAH

HpI/IMCpHOC KOJINYECTBO 4aCOB

Ne HaszBanue pasneinos Bcero B Tom uncne

TE ayJTUTOPHBIX JICKITUU nabopaTtopHbIe

M 3aHSATHS
Beenenue 4 2 2

1. | Perynsatopel pocta W pa3BUTHSA 8 4 4
pacTeHHii B~ OHMOTEXHOJIOTMH  H
pPacTEHHEBOICTBE

2. | Knerounas mH>XeHepHst 12 6 6

3. | [Ipumenenne MmeTomoB in Vitro B 12 6 6
CEJIEKLIUH PaCTEHUH

4. | IlpumeneHre MeTOAOB N Vitro s 12 6 6
Pa3MHOKEHHS PACTCHHUN

5. | OCHOBBI T€HETHUECKOT0 aHAJIN3a 6 2 4

6. | I'eHeTnueckass MHKCHEPHUS 10 6 4

7. | buorexHo10rus MUKpOOPraHU3MOB 4 2 2

Hroro: 68 34 34
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3. COAEP) KAHUE YYEBHOI'O MATEPUAJIA

BBE/IEHHE

buotexHonorust kak Hayka. OCHOBHBIE HANpaBJICHUS U 3aJa4l COBPEMEHHOI
ouorexHomornn. CBS3p OMOTEXHOJIOTHMM C JPYTMMH  OWOJOTUYECKHUMH U
CEJIbCKOXO3SIMCTBEHHBIMU HaykamMu. [IprMeHeHHe MeTOJ0B OHWOTEXHOJIOTHH B
CEJICKIIUM, CEMEHOBOJICTBE, 3alllUT€ PACTCHUH, MOBBIIICHUHU IUIOJOPOAUS TMOYB H
MPOJYKTUBHOCTU pacTeHui. Mcmonp3oBaHue OHMOTEXHOJIOTHH B KWBOTHOBOJICTBE.
buotexHomoruss TmodydyeHHs KOPMOBOTO Oejka, aMHUHOKHCIOT, (EpPMEHTOB H
OMOJIOTHYECKH aKTHUBHBIX BeEIIeCTB. buorexHosorus u MmenunuHa. Vcmosbp3oBaHue
OMOTEXHOJIOTHMH B SHEPreTUKE. BUOTEXHOJIOTHS M 3allliTa OKPYXKaIoIIeh cpeapl OT
3arpsi3HEHUS. buoTtexHnonornueckas nepepadoTKa MIPOMBIIIJICHHBIX,
CEJIbCKOXO3SIMCTBEHHBIX U OBITOBBIX OTXOJ0B. A3pOOHOE U aHA’POOHOE Pa3I0KEHUE
0oTx0710B. [Ipon3BoIcTBO OMOra3za kak cnoco0 yTHIN3alMi OPTaHUYECKUX OTXO0/I0B.

buonerpaganus KCEeHOOMOTHMKOB B  OKpyXarwmied cpeae. MuxkpoOHas
Jerpaaiusi OpPraHUYeCKUX COCAUHEHUU, HETSIHBIX 3arps3HEHUM, MECTUIUIOB,
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB. PO OMOTEXHOJIOTMH B 3aIUTE U 03/I0POBJICHUHN
ouocdepnl. Co3nanre TPAaHCTEHHBIX PACTCHHM, OUMINAIONINX MMOYBY OT 3arps3HEHUS
TSDKEJIBIMUA MeTaJlJIaMH, HE(TEIIPOTyKTaMHU.

buorexHomorust B penieHUH MPOJOBOIBCTBEHHOW mpoOaeMbl. MupoBoit
YpOBEHb OMOTEXHOJOTMHM KaK HAyKd M OTpacid TPoM3BOJCcTBa. Pa3Burne
ouoTexHosoruu B bemapycu.

1. PETYJISITOPBI POCTA U PA3BUTUS PACTEHUI
B BUOTEXHOJIOI'1 1 PACTEHMEBO/ICTBE

[lonsitue o d¢uroropmonax. Krnaccudukamus, cTpykrypa u (QyHKUHH
(UTOrOpMOHOB (ayKCUHBI, UWTOKWHUHBI, THOOEPENIMHBI, 3THJIEH, aOCIU30Bas
KHCJIOTa, OpacCUHOCTEPOUIbl M APYTHe MHPUPOAHBIE PETYJISATOPHBIE COEIMHEHMS).
@UTOropMOHaJIbHAsL PETYJALMS SKCIPECCUM TEHOB W aKTUBHOCTU (PEPMEHTOB.
B3aumogeiictBue (GuTOropMOoHOB B pacTteHusix. DUTOropMOHBI B OHTOrEHE3E
pacTeHUN.

CHHTETHYECKHE PETyJIATOPBl pOCTa U Pa3BUTHs pacTeHHil. DUTOrOPMOHBI H
CUHTETUYECKUE PETYJSATOPHl B OMOTEXHOJIOTUU PACTEHUIA.

@UTOrOPMOHBI M PETYJATOPBl pOCTa B PAaCTEHHUEBOACTBE. Peryisuus
KOpPHEOOpa3oBaHHs M Pa3MHOXKEHUS pPACTEHUHM, IOKOS U TNpPOpacTaHusi, pocTa
OpraHoOB, LIBETEHUS, ONBUICHHS], OIUIOJOTBOPEHNUS, ONaJICHHUsI OPTaHOB, 3aBS3bIBAHMUS,
pa3BUTHUS U CO3PEBaHUs IJIOJIOB, TaOUTyca pacTEHUH, YCTOMUNBOCTH K OMOTHUECKUM
1 a0MOTHUYECKUM CTpeccaMm.

OUTOpEeryasTOphl, pa3peliéHHble JUIsi NPUMEHEHHUS B  HWHTEHCHUBHOM
PacTEHUEBOACTBE U XpaHEHUU IPOAyKLMHU B benapycu.
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2. KIIETOUYHAA MHXEHEPUA

CymHocTh M 337aud KJIETOYHOW HH)KeHepuu. lcnosib30BaHUE KyJIbTYpPHI
M30JIMPOBAHHBIX KJIETOK, TKAHEH U OpraHOB B OMOTEXHOJIOTHH.

VYcnoBus KyJbTUBUPOBAaHUSA NPOTOIUIACTOB, KJIETOK, TKAHEHM W OpraHoB Ha
HMCKYCCTBEHHBIX IHTATEIbHBIX cpenax. Meroasl crepunuzauud. OCHOBHBIE
IPUHLUIIBI COCTABJIEHUS UCKYCCTBEHHBIX MUTATENbHBIX cpell. ICTOUHMKHN NOTydeHus
AKCILJIAHTOB.

Crneunduka kammycHblx TkKaHed. JlenuddepeninupoBka kak o0s3aTebHOE
yCIIOBHE IE€pexoJa CHELMATU3UPOBAHHON KJIETKM K [EJIEHHI0O M 00pa30BaHUIO
KaJulycHOM TKaHu. Pa3zbl pOCTOBOTO LMKJIA KaJUIyCHBIX KIETOK. ['eHeTnueckas
HEOJHOPOJHOCTh KJIETOK, KyJIbTHBHUPYEMbIX IN Vitro. CrocoObl KyJIbTHBHPOBAHUSI
KaJUIyCHBIX TKaHeW. llepecajka KajulyCHOW TKaHM Ha CBEXYIO IUTATEIbHYIO CpEdy
(maccupoBanue). SIBI€HHE «IPHUBBIKAHUSA», HAOMIOJaeMO€ TIPU MHOTOKPATHOM
MepecagKe KIECTOK U TKaHEH.

CyCneH3HOHHbIE  KYJbTYpbl, WX TIOJy4eHHME U  KyJIbTUBHUPOBAHHUE.
Hcnonb3oBaHne CYyCHEH3UOHHBIX KYJIbTYp JUISl MOJYYEHHS BEIIECTB BTOPUYHOIO
CUHTE3A.

KynbTypsl onuHOUHBIX KIeTOK. CriocoObl, 00Ieryaronye nojay4yeHue KOIOHUI
U3 KJIETOK: METOJ IUIEWTHHIra, KOHJUUMOHUPOBAHHBIE CPEAbl, KOPMSILIUN CIOW,
KYJIbTYpPbI-HSIHbKH.

M30nupoBaHHbIE NPOTOIUIACTHI PACTEHUH, UX MOJIYYEHUE U KyJIbTUBUPOBAHUE.
[IpumMeHeHHEe OCMOTHYECKHMX CTAOMJIM3aTOpPOB B  KYJIbType HM30JHMPOBAHHBIX
npoToriactoB. UHAyKIMS neaeHust 1 00pa30BaHUs KOJOHUN KaJUTyCHBIX KJIETOK M3
IPOTOIUIACTOB.

TOTUIIOTEHTHOCTh PACTUTENBHBIX KJIETOK, €€ IPUPOJIa U 3HAYEHUE B CEJIEKLUU.
Bropuunas auddepenumpoBka u MopdoreHe3 B KyJbType KIETOK W TKaHEH. Tumbl
MopdoreHesza: opraHoreHe3 (KOpHEBOU, cCTeOJIeBOM, (QuiopaabHbIN, JHCTOBOMN) H
comaTudeckui smopuorenes. Uuaykuus Mopporesesa ¢ noMOIIb0 (PUTOTOPMOHOB U
¢usnueckux (akTopoB cperbl. ['eHeTnyeckue ocHOBBI Mopdorenesa. Mopdorenes u
MOJIyYeHUE PACTEHUU-PETCHEPAHTOB KaK OCHOBA  KJIETOYHBIX  TEXHOJOTHUH.
[IpuMeHeHre KyJabTyphl KJIETOK UM TKaHEW B '€HETUYECKON MHKEHEPUH, CETEKIHUH U
CEMEHOBO/ICTBE PACTCHUM.

3. IPUMEHEHHWE METO/IOB IN VITRO B CEJIEKIH PACTEHUI

[IpeonosieHre MpOraMHOW U MOCTTAMHOW HECOBMECTHMOCTH IIPU OTIATIEHHOU
ruOpuausanu  pactenuii. OIUIONOTBOpPeHHE B KyabType 1IN vitro. KymbsTypa
M30JIUPOBAHHBIX CEMSTIOUEK M 3aPOJIbIIIeH (IMOPHUOKYIHTYPA).

NHpykiust rarmionaud B KyJbType TKaHEW W HUCIOJb30BaHUE TaIlJIOUJIOB U
JUTAIJIONJIOB B CEJIEKIIUU pacTeHUH. MeToabl MOoJIydeHUs TarjionI0B (aHIpOreHes,
TUHOTEHE3, IMapTeHoreHes3). KynbTUBUpOBaHWE W30JUPOBAHHBIX IBUIBHUKOB H
nbUTbIBI. CHOCOOBI TMOJYyYEeHHS W PE3yJbTaThl MCMOJb30BAaHUS TaIlJIOMAHBIX H
JIWTAIUIOWIHBIX JIMHUWA B CEJIEKUUU SYMEHS, pHcCa, MIICHULBl W JPYruX BHUJIOB



pacTeHUN.

[lean m 3amauM KJIETOYHOM celleKIuu pacTeHuil. [IpuunHbIl, 0COOEHHOCTH U
XapakTep MPOSBICHUS COMAKIIOHATTBHON TeHETHYECKOW H3MEHUYMBOCTH B KYJIBTYpe IN
vitro. MaaynupoBaHne MyTanuii Ha KiIeTo4HOM ypoBHe. Co3gaHuE CENEeKTUBHBIX
YCIIOBUHM sl KJIeTOYHOU cenekunu. OTO0Op YCTOWYUBBIX K CEIEKTUBHOMY (akTopy
KJIOHOB. MHAyKnusi oOpraHoreHesa MW IOJIYYEHUE U3MEHEHHBIX PACTEHHIA.
JIOCTH)KEHUS WM TEPCIEKTUBBl KJIETOYHOM CEJIEKIUH B CO3JaHUU IPUHIUIHUAIBHO
HOBBIX T€HOTHIIOB, 00JIaJAI0IINX YCTOMUYNBOCTHIO K aOMOTUYECKUM U OMOTHYECKUM
CTpeccaM.

["ameTHass W 3UroTHas CeJeKIMsl pacTeHuil. MeToapl 0TOOpa ramMeT U 3WroT,
YCTOMYMBBIX K OHOTHYECKMM M a0MOTHYECKUM cTpeccaM. Pesynbratel u
NEPCHEKTUBBl UCIOJIb30BaHUS TAMETHOM M 3UTOTHOM CEJIEKLIMU TOMAaTa, KyKypy3bl,
parnca u Ipyrux KyJbTyp.

CrocoObl CIIMAHMS W30JMPOBAHHBIX MPOTOILIACTOB. ['eHEeTHUECKHE U3MEHEHUS
KJIETOK B MPOLIECCE COMATUYECKON TMOpHUIIM3alMi U UX MPAKTUYECKOE 3HAUYCHHE B
cenekuuu. HuOpuauzanusa kak crnoco0 MepeHoca UUTOIUIa3MaTUYECKUX T'€HOB.
Hcnonbs3oBanre ruOpuan3aluid COMaTUYECKUX KIETOK B CEIEKIUU PACTEHUIA.

Kpuocoxpanenue kak MeTOJ CO3/JaHusl OaHKa KJIETOK M TKaHEW. 3HaAUeHUE U
3a/1ayd KPUOCOXPAHEHHSI PACTUTENBHOTO reHopoHaa. OOBEKThI, COXpPAHSIOIINUECS B
xuakoM aszore. [logbop KpUOMPOTEKTOPOB [JIsl YMEHBIIEHMSI TOBPEXKICHUI.
IlogroToBKa  pacTUTENBHOTO Marepuala K  3aMOPAKHUBAHUIO.  TEXHOJIOTHSA
3aMOpaXMBaHUs, KPUOCOXPAHEHMS, OTTAaUBAaHUSA M PEAKTUBALMM POCTA KIETOK H
TKaHed. MacmTaObl U EPCHEKTUBbI IPUMEHEHNUS KPUOCOXPAHEHUS sl COXPaHEHUS
IEeHETUYECKUX PECYPCOB B FreHOAHKaX.

CocTosiHMEe W TEPCHEKTHBBI MPUMEHEHHs METOIOB IN VItr0 B cenekiuu
pacTEHUN.

4. IPUMEHEHME METOJIOB IN VITRO JUISI PASMHOXEHUS
PACTEHUI

[TpumeHeHne METOAOB N VItr0 Il MHMKPOKJIOHAJIBLHOTO Pa3MHOXKCHUS
pacTeHUH W O3JOpPOBJICHHUS IOCAJ0YHOr0 Matepuana. IlpemmyimecTBo Meroaa
MUKPOKJIOHATHPHOTO PAa3MHOXKEHUS PACTCHUH B CPAaBHCHUHM C TPATUIIMOHHBIMHU
METOJaMH BETeTaTHBHOTO pa3MHOXKEHHS. [lenn MUKPOKIOHATBEHOTO Pa3MHOKCHHUS.
Knaccudukanus MeTo10B MUKPOKIOHATEHOTO PAa3MHOXKEHHUSA. AKTHUBAIMS Pa3BUTHSI
MepucteM. (OOpa3oBaHuEe aJABEHTUBHBIX MMO0eroB. WHIyKIHMS COMaTUYECKOTO
smbOpuoreHesa. Juddepenimanys aIBeHTHBHBIX TOYEK B KAJUTyCHOW TKaHH.
MukpodepeHKOBaHUE MOOETOB, COXPAHSIONIUX AlMUKAIBHOE TOMUHUPOBAHUE. DTaIlbI
MUKPOKJIOHAIPHOTO Pa3MHOXKEHUS M ONTHUMHU3AIMS TpoIlecca Ha KaXJAOM JTare.
Brusane  reHeTMYEeCKHX, (HU3UMONIOTMYECKMX W CPEIOBBIX  (DaKTOpOB  Ha
MHUKPOPA3MHOKCHUE PACTCHHUH.

MeToael  O37OpPOBIICHHST  TOCAMOYHOTO  MaTepuaisa OT  BUPYCHOWM,
OakTepualibHOM W TpuOHOM uHPeKuuu (MeTo[ TepMOTepanuu, XHWMHOTEpaIlH,
anMKadbHBIX MeEpHCcTeM). MeTonsl KOHTPOJIE BUPYCHOW WHGEKuud (MeTon



9

AIIEKTPOHHOM  MHUKPOCKOINWH, HMMMYHO(MEPMEHTHBIM aHaiu3, HCIOJIb30BAHUE
pacTEHUH-UHAUKATOPOB). TEXHOJOrus MOIMYYEHUS O3JI0OPOBIEHHOIO IOCAJA0YHOIO
MaTtepuana kaprodens. TeXHONOrHs MONTy4eHUs MEePBON KITyOHEBOH pEenpoayKIMH B
termnax. MeTton MuHUKIYOHe. Meton MUKpokiyOHel. MUKpOKIOHAIbHOE
Pa3MHOXEHHUE TUJIOJOBBIX, STOJIHBIX, OBOIIHBIX, JIEKOPATUBHBIX U JIECHBIX KYJIBTYP.
Macmtadpl ¥ IepCueKTUBB MUKPOKIOHAIBHOTO Pa3MHOXKEHHUS PACTEHUH B MUPOBOM
CEJIBCKOM XO3SICTBE.

5. OCHOBbBI TEHETUYECKOI'O AHAJIM3A

HyxenHoBbIe KUCIOTHI KaK HOCUTENU HacheacTBeHHou nndopmanuu (JJHK u
PHK). MonekynspHble MEXaHU3Mbl TE€HETUYECKHX TPOIECCOB: PpeIUTUKAIUs,
TpaHCKpuMIus, TpaHcisauus. CTpyKTypa TeHOB, UX MOIUMOPGU3M U PEryJsius
skcnpeccud. OcHoBHbIe MeTonbl u3ydeHus noiumopdusma JIHK  (PHK):
CEKBEHHUPOBAHME, TUOpUAM3aNMs, aMIUIMpUKALUSI, PECTPUKIIMOHHBIM  aHau3.
[Tonumepasnas uennas peakuus, Tunsl [P (ITLIP B peansHOM BpemeHn).

Monekynsipable Mapkepbl U uUX Kiaccudukanusa. HampaBineHuss TpuMEeHEHUS
MOJICKYJISIDHBIX MAapKEpOB B TEHETHUKE M CEIIEKIHUU CEIbCKOXO3MCTBEHHBIX
pacteHuii. duioreHernyeckoe  u3ydeHue  pacteHuid. MaeHtudukanus  wu
nacnoptuzanus pacreHuid. JIHK-tunupoBanue asmieneil XOo34MCTBEHHO IIEHHBIX
NPU3HAKOB: OHMOXMMHMYECKHH  COCTaB, YCTOMYMBOCTH K OHOTHYECKMM U
abmotnueckum  gakropam u  ap. JHK-texnomormm  nmns AMArHOCTUKH
UH(OUIIUPOBAHHOCTH MMATOTCHAMMU.

6. TEHETUYECKAA MHXXEHEPUA

CymHocTh U 33]a4ud TeHEeTHYeCKOi nHxeHepuu. KiioHupoBanue GpparMeHToB
JIHK — ocHOBa renernueckoi nHkeHEpUU. DEPMEHTHI T€HETUUYECKON MHKEHEPHUHU.
Pectpukrasel u ux knaccudukamus. JHK-nmomumepaspl. OcHoBublie Buabl JJHK-
aura3 M HMX ucnosnb3oBaHue g cmuBaHus PparmentoB JIHK. Iloctpoenue
PECTPUKIMOHHBIX KapT. CEeKBEHUPOBaHUE U MPOOJIEMbI CUHTE3a T€HOB.

KoncrpyupoBanue pexkomOunanTHbix JHK. Boigenenne renoB. CuHTe3 H
KJIOHUPOBaHUE KOMIUJIEMEHTAapHOM JHK (x-IHK). Nnentudukarms
PEKOMOMHAHTHBIX KJIIOHOB.

CrocoObl  mepeHoca HMHIMBUAYaJbHBIX T€HOB WJIM Tpyon TeHOB B
pelUNUEeHTHbIe KJIeTKU. llpuHuunel KOHCTpyupoBaHMs BeKTOpoB. Haumbonee
pacnpocTpaHeHHbIE BUAbI BeKTOpoB. [1nasmuasl u ¢aroseie BeKTopbl. CrielanbHbIe
METOAbl TOoNydeHus: OaHkoB (OmOmmoTexk) reHoB. TpaHcdopmarus KIETOK
Escherichia coli mmasmuanoit JJHK.

[IpobyieMbl SKCHpecCMU TEHOB IMpU TpaHcreHeze. CrocoObl ONTUMHU3AIMHU
sKcnpeccud TeHOB. OCHOBHBbIE HaIlpaBlIEHUSI TE€HHOWHYKEHEPHOW OMOTEXHOJIOTHH.
[TosiyueHne HOBBIX T'€HOTUIIOB (TPAaHCI€HE3) MHMKPOOPraHU3MOB, pPaCTEHUM,
KUBOTHBIX. OCHOBHBIE MPOOJIEMBI MTOJIYyYEHUSI TPAHCTEHHBIX OPraHU3MOB U IYTH HX
npeonoiieHns. COBpeMEHHbIE JOCTHKEHUS FEHETUYECKON NHKEHEPUU.
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Merononorus TE€HETUYECKOU UHXXEHEpUU B pPacTEHUEBOACTBE.
IIprHIMNIManBHAsA CXeMa IIEPEHOCa HOBBIX T€HOB B pacTeHUsA. BEKTOpHBIN U IIPsAMOU
neperoc reHoB. Co3gaHue THOPHIHBIX MOJEKYJ, OOECIEYUBAIOUINX IKCIPECCHUIO
I€HOB B pPACTUTEJIBHOW KIIETKE. BplneneHne pacTUTENbHBIX T'€HOB Ui ILENEN
IF€HETUYECKON WHXeHepun pacteHuid. [IpobOiiema pereHepanuu pacTeHU U3
TPaHCPOPMHUPOBAHHBIX KJIETOK. ATrpoOakTepuu Kak MEPEeHOCUHMKH HH(pOpMaluu B
T'CHOM JIBYJIOJIbHBIX pacTeHuii. Co3aHue BEeKTOpOB Ha ocHoBe 71 U Ri-muiazmu.

Bupycsl U BUpouAbl pacTeHUN Kak MOTEHIMATIbHbIE BEKTOpHL. Pa3zpaboTka
BEKTOPOB Ha OCHOBE MHUTOXOHApHUabHOM H XJjoporuiactHor JIHK. MoOunbHbIe
TE€HETUYECKUE AIIEMEHTHI KaK BEKTOPBI.

Metonpl mpsiMmoro mepeHoca TreHoB. TpaHcdopmanus —pacTUTENbHBIX
nporomuiactoB. Meron kokynsTuBauuu. Muxkponabsekiuu JIHK. Diekrponopanus.
VYnakoBka B IMIOCOMBbI. MeToa GMOIOrNYeCKO OaITUCTHKY.

Mapkepsl T€HETHYECKOW WHXEHEepHH pacTeHui. ['eHbl 3amacHbIX O€IKOB,
OCMOTOJIEPAaHTHOCTH, TOJIEPAHTHOCTH K TepOMUuAaM M NaToreHaM. OKCIpeccus
TPAHCTE€HOB B PACTCHUSIX.

HampaBnenuss reHeTHYeCKOM WH)KEHEpUH pacTeHud. Ponp reHetndeckoun
WHXEHEPUU B CO3JaHUU MPUHLUIIAAIBLHO HOBBIX (OPM CEIbCKOXO35HCTBEHHBIX
pacTeHud. ['eHHOMH)KEHEpHbIE TMOAXOABl K  MOBBIIIEHUIO  3(P(PEKTUBHOCTH
¢orocunresa. IlpuMeHeHne METOOB T'€HETHUYECKOM WHXKEHEPUM JJIs YIydIEHUs
aMUHOKHCIIOTHOTO COCTaBa 3alacHbIX OeNKOB pacTeHuid. [lomyueHue TpaHCTeHHBIX
pacTeHul, yCTOMUMBBIX K TepOurmaam. [loBbImieHHEe yCTOMYMBOCTH PACTEHHM K
HU3KHAM TEMIIEpaTypaM, 3aCOJICHUIO IT0YB. | eHHOMH)KEHEPHBIE MOAXOAbI K CO3JaHUI0
ITAMMOB MHUKPOOPTAaHU3MOB C TMOBBIMIEHHONW 3(PPEKTUBHOCTHIO a30T(HUKCAIUU U
TeHOTUIIOB PAcTEHUM, 00JIaaloNINX YCHJIEHHOM CIIOCOOHOCTBIO K CHMOHOIEHE3y,
CHOCOOHBIX OUYMIIATh TMOYBY OT 3arpsA3HEHUS TSOKEIbBIMU  METalUlaMH U
HedTenpoayKkTamMu

[IpumeHeHne METOI0B TEHETUYECKON MHKEHEPHUH B 3aIUTE PACTCHUU. 3agaya
MOJIyYeHUs] TPAHCTCHHBIX pACTEHUM, YCTOWYUBBIX K BHUPYCHOM, TpHOHOH U
OakTtepuanbHOW UWHGpekuuu. IlprMeHeHne TreHHOMHKXEHEPHOW TEXHOJOTUU B
CO3JaHUU MHUKPOOHMOJOTMYECKUX TMECTUUUAOB M PACTEHUH, YCTOMYMBBIX K
HAaCEKOMBIM, TPUOHBIM U OaKTepUaIbHBIM 3a00JI€BaHUSIM.

Macmtabbl ¥ TNEpCleKTHBBl HCMIOJIb30BAaHUS TPAHCTEHHBIX pACTeHHM B
CEJIbCKOM XO03stiicTBe. TpaHcreHHbIe pacTeHus: 1 OM00e30MacHOCTb.

7. BUOTEXHOJIOI' A MUKPOOPI"AHN3MOB

Hcnonp30BaHne MHKPOOPTraHU3MOB Kak OHOJOTHYECKHX AareHToB st
MOJIy4yeHus: GMOMacChl, OPraHU4YECKUX KHUCIOT, CIIUPTOB, aMUHOKHCIIOT, (DEpMEHTOB,
TOPMOHOB U JIpYrux coenuHeHuid. [[pon3BoacTBO MUKPOOMOIOTUYECKOTO KOPMOBOIO
U nuieBoro Oenka. MUKpOOHONOTMYECKUH CHHTE3 HE3aMEHHUMbBIX aMHUHOKHCIIOT,
BUTAaMHMHOB, (DEPMEHTHBIX MpENapaToB, CPEJACTB 3alIUThl pacTeHuil. Mcnoab3oBanue
MUKpPOOHBIX TTOYBOYI0OpUTENBHBIX NpenapaToB. [I[puMeHeHre MUKpOOUOIOTrMYECKUX
npenaparoB MpU  MHUKPOKJIOHAIBHOM  Pa3MHOXEHUM  pacTeHud. AspoOHas
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nepepaboTka oOTX0A0B. AHa’poOHass mepepaboTka OTXO0J0B. buonmerpamamus
KCEHOOMOTHKOB B OKpY’KaroIel cpeae. DHeprust 1 OMOTEXHOJIOTHUSI.
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4. ”AHOOPMALIMNOHHO-METOANYECKASA YACTD

4.1. JIurepatypa

OcHoBHas

1. HukonoBuu, T. B. buorexnomorus. JlabopaTtopHplii NpPaKTHUKyM /
T. B. Hukonosuu [u gp.]. — l'opku: BI'CXA, 2022,— 174 c.

2. buotexunomorus: yueOHo-MeToauueckoe mocobue / T. B. HukonoBuu [u mp.].
—TI'opxu: BI'CXA, 2021,- 58 c.

3. Kaprens, H. A. Buorexnonorus B pacrenueBoactse / H. A.Kaprens, A. B.
KunpueBckuii. — Munck: Trxnaroris, 2005. — 309 c.

4. Huxonosuu, T. B. buotexnosorus B pacrenueBozctse / T. B. Hukonosu4, A.
H. UBanucros, B. B. ®panuy3enok. — ['opku: BI'CXA, 2017. — 84 c.

5. JIyroBa, JI. A. 'enHas u KieTo4Hasi MHXEHEPHUs] B OMOTEXHOJIOTUU BBICIINX
pactennii / JI. A. JIyroa, T. A. MarBeeBa. — CII6.: Dxo-Bekrop, 2016. — 168 c.

6. Kaprens, H. A. buonmxkenepus: metoasl U Bo3moxkHoctu / H. A. Kaprens. —
Munck: Ypamkait, 1989 , — 143 c.

7. Cenbckoxo3siictBenHas oworexnosorus / B. C. llleBenyxa [n ap.]. — M.:
Bricm. mk., 2003. — 469 c.

JlomosiHUTE ILHASA

1. Xapuenko, II. H. JIHK-texHomormu B pa3BUTUH arpoOuosioruu. [/
I1. H. Xapuenko, B. U. I'nmazko. — M.: Bockpecenbe, 2006. — 480 c.

2. CenbckoxossiictBennas oumorexuonorus / B. C. llleBenyxa [u ap.]. — M.:
Bricmr. mk., 1998, — 416 c.

3. buorexnonorust — ceabckomy xo3stiictBy / A.I'. Jlobanok [u ap.]. — MuHCK:
VYpamxaii, 1988, — 200 c.

4. buotexnonorus. Ku.3: Knerounas umxenepus / P. I'. Byrenko [u ap.]. — M.:
Bricmr. mk., 1987 , — 128 c.

5. OcHOBHI cenbckoxo3siicTBeHHON onoTexHooruu / I'. C. Mypowmries [u ap.]. —
M.: Arponpommzaar, 1990, — 383 c.

6. OCHOBBI XMMHYECKOW PETYJISAIUU POCTa U poayKTuBHOCTH pactenuii / . C.
Mypowmiies [u ap.]. — M.: Arponpomusiat, 1987 — 383 c.

7. Tlupy3zsH, D. C. OCHOBBI TE€HETHYECKOW WH)KEHEpUU pacTeHuid /[
3. C. [lupyzsan. — M.: Hayka, 1988, — 302 c.

8. ApramonoB, B. WM. BuotexHonorus — arponpOMBIIIJICHHOMY KOMIUIEKCY /
B.U. Apramonos. — M.: Hayka, 1989, — 160 c.

9. bekep, M. E. buorexumomorus / M. E. bekep, I K. Jluenunsm,
E. I1. Paitnynuc. — M.: Arponpomu3aat, 1990, — 231 c.

10. buotexHnosorust pacteHuid: Kynbrypa kietok / I'. I1. bonsenn [u gp.]. — M.:
Arponpomusaat, 1989, — 280 c.

11. buorexnonorus. Ilpunmunel u npumenenwe / mox pen. WM. Xwurrusca,
I. becra u JIx. [Ixonca. — M.: Mup, 1988, — 480 c.
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12. buoTexXHONOTUs CEIBCKOXO3STUCTBEHHBIX pacTeHnuid. — M.: ArponpoMusaar,
1987, - 301 c.

13. I'ennas wumxkeHepus pacteHuid. JlabopaTopHOoe PyKOBOACTBO / MO pex.
Jlx. Ipeitnepa, P. Ckotra, @. Apmutmka, P. Yonnena. — M.: Mup, 1991, — 408 c.

14. Metoapl KyabTyphl TKaHEel B Qu3uonorun u 6uoxumuu pactenuit / . JI.
Kamunaun [m ap.]. — Kues: Haykosa mymka, 1980, — 488 c.

14. Karaea, H. B. Kimonansnoe mukpopasmuokenue pacrenuii / H. B. Karaesa,
P.I'. byrenko. — M.: Hayka, 1983, — 96 c.

16. Iloneroii, B. B. ®usnonorus pacrenuit / B. B. IloneBoit. — M.: Bricmas
mkoia, 1989, — 464 c.

17. Peiounn, B. H. OcHoBbl renernueckoit muxenepuu / B. H. PpioumnH. —
Munck: Bei. mik., 1986, — 186 c.

18. CwumopoB, B. A. buorexnomoruss pacrenuit. Kierounas cenekuus /
B. A. Cunopos. — Kues: HaBykoBa qymka, 1990, c. 36-37.

19. Kaprenp, H. A. I'enernka: DHnuknoneaudeckuii ciosaps / H. A. Kaptens,
E. H. MakeeBa, A. M. Mesenko. — Munck: Taxnamnoris, 1999 , — 68 c.

20. THK-tunmpoBanue reHOB KadyecTBa IUIOJOB M YCTOMYMBOCTH K OOJIE3HIM
ToMara: MeToandeckue pekomeraanuu / A. B. Kunpuerckuii [u ap.]; MunuctepcTBo
CEJbCKOTO XO034icTBAa U NpoAoBoJibcTBUS PecmyOnuku benapycs, HaunonaneHas
akanmemus Hayk bemapycu, MHcTUTYyT TeHeTMKM u 1uTosiornu HarnumoHanbHOU
akanemuu Hayk benapycu. — Munck, 2016. — 41 c.

21. T'enetmyeckue OCHOBBI cenekuuu pacteHuil. T4. buorexHomorus B
CeJeKIMu pacTeHui. ['eHOMHWKa M TEHETHYeCcKas WHXKEHepus. / Hayd. pel.
A. B. Kunvuesckuii, JI. B. XoteuieBa. — Munck: benopycckas Hayka, 2014. — 653 c.

4.2. MeToanuecKHe peKOMeHalMU M0 OPraHu3amun
U BBINOJHEHUIO CAMOCTOSITEIbHOI padoThl

[Ipy wm3ydeHHMH y4YeOHOM JWCIUIUIMHBI PEKOMEHIYETCS HCIIOJIh30BaTh
cieayromue GopMbl CaMOCTOSTEILHON PaOOTHI:
— CaMOCTOsITeJIbHAas paboTa, B TOM YHUCJIE B BHUJE BBINOJHEHUS WHIWBUIYATbHBIX
3aJlaHuM;
— OATOTOBKA pedepaToB MO WHIUBUIYATBHBIM T€MaM HAayYHO-HUCCIIEI0BATEIIbCKOM
padoTHI.

4.3. Pexomenayembie (p)OpMbI 1 METOABI 00y4eHHSA

B nmporecce ocBoeHus y4eOHOW MUCHMIUIMHBI HCIOIB3YETCS MOIYJIBHO-
PEUTUHIOBAsI TEXHOJIOTHSI.
OCHOBHBIMM ~ PEKOMEHAYEMbIMU METOJaMU  (TEXHOJIOTUSIMH) OOy4YEHHS,
OTBEUAIOLIUMHU LM U3y4YEHUs YUeOHOW JUCLMILINHBI, SIBIISIOTCS:
— 3JIEMEHTBI IPOOJIEMHOTO 00YUYEHUS, peaiu3yeMble B JIEKIIMOHHOM KYpCe;
— DJIEMEHThI y4€OHO-HCCIIEI0BATENIbCKON AESITEIbHOCTH U TBOPYECKOTO MOAXOAA,
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peanu3yemMbie Ha Ja00OPATOPHBIX 3aHATHUSX, & TAKXKE MMPU CAMOCTOSATEILHOUN padoTe.

4.4. IlepeyeHb peKOMEHAyeMbIX CPeICTB
JAUATHOCTHKHU KOMIeTeHI il

Jlis OolleHKH y4eOHBIX JOCTHKEHHHM CTYICHTOB HCIOJB3YETCS CIETYIOIINMA
JUAarHOCTUYECKUM UHCTPYMEHTAPUU:
— TPOBEACHHE TEKYIIMX OIPOCOB MM KOMIIBIOTEPHOIO TECTUPOBAHUS IIO
OTJICIIbHBIM TeMaM;
— 3alUTa BBIIOJHEHHBIX PA0OT Ha TaOOPATOPHBIX 3aHITHSX;
— cJlaya TEOpPETUYECKUX OJIOKOB IO pa3fesiaM JUCLUILIUHBL
— cJla4a 3a4yeTa Mo AUCLUILINHE.



