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HOACHUTEJBHASA 3AIIMCKA

AKTYaJIbHOCTH M Ha3HAYEHHE MPOrPaMMBbI

Pabouas mporpamma Kypca BHEYpPOUYHOH aeaTenbHOCTH «COBpEeMEHHBbIE arpoOMOTEXHOJIOTHH
(arpoOuoTEexXHOMOTHUECKUH TPOdHIIB)» s CpeIHero ooOmero obdpa3oBaHus (fajiee — MporpaMma)
pa3paboTaHa B COOTBETCTBHHU ¢ TpeOoBaHMsIMH DeepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
crtaHgapta cpemnHero o6mero ooOpazoanust (PI'OC COO), opueHTHpoBaHa Ha oOecreueHue
WH/IUBHUIYAIBHBIX TOTPEOHOCTEW OOydYalomMXCsl W HampaBlieHa Ha JOCTIDKEHHE IUIaHUPYEMBIX
pe3yJabTaTOB OCBOCHHUS MPOrpaMMbl CPEAHEro 00IIero oOpa3oBaHus C yU4eTOM BbIOOpa y4aCTHUKAMHU
00pa3oBaTEeNbHBIX OTHOLICHHH KypCOB BHEYPOUYHOH JESATEIBHOCTH. OTO IMO3BOJISIET O0ECIEeUUThH
enuHCTBO o0s3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHUSA:
HE TOJIBKO Ha ypOKe, HO U 3a €T0 Mpe/esiaMH.

Hacrosimuii Kypc npemHazHaveH UIsl YIIyOJIEHHOTO HW3y4YeHHsS OMOIOTWYCCKHX SIBICHUH U
3aKOHOMEPHOCTEH, paciIMpeHus] 0a30BBIX 3HAHWN, Pa3BUTHs MPAKTUYECKUX YMEHHUN M HAaBBIKOB B

COBpEMEHHOW OMOJIOTHH.

AKTYaJIbHOCTD peajin3aliu NporpaMmbl

[Iporpammoii mpeycMOTpeHo (HOpPMHUPOBAHHE COBPEMEHHOTO TEOPETUIECKOTO YPOBHS 3HAHHIA,
a TaKkKe MPAKTUYECKOTO OMbITa paboThl ¢ JIaOOpaTOpPHBIM O0OpYyIOBaHHEM, OBIAJCHHE MpHEMaMU
HCCIEOBATEIbCKON  ACATENIBHOCTA. MeTOoApl  OpraHM3andd  00pa3oBaTeIbHOM ©  HAy4YHO-
UCCIIEIOBATENIbCKOM  JIEATENIbHOCTH  MpelycMaTpuBaioT  (OpMUpOBaHHME Yy  0OydYaroIuxcs
HECTaHJAapTHOIO TBOPYECKOTO MBIIUIEHUS, CBOOOJbI CaMOBBIPAXKEHHS M HWHIUBUAYATbHOCTH
CYXICHUU.

Jns nmomHoro ydera moTpeOHOCTe  oOydaromuxcsi B IOporpaMMe  HCIOJIb3yeTcs
mudGepeHIIMPOBAHHBIN MMOIX0/, YTO CTUMYJIHPYET OOYUYaroIIerocss K YBEITWYCHUIO MOTPEOHOCTH B
WHAUBUAYATbHON, WHTEUIEKTyalIbHOM M TMO3HABaTENIbHON JEATENbHOCTH M Pa3BUTHIO Hay4YHO-
UCCIIEIOBATENbCKUX HaBBIKOB. [Iporpamma craHeT BOCTpeOOBaHHOU B HEPBYIO ouepelib
o0y4aromuMucsi, KOTOpblE  HMMEIOT  CTOMKHMH  HMHTEpPEC U COOTBETCTBYIOIIYIO MOTHBAIUIO K
HU3YYCHUIO MPEAMCTOB CCTCCTBCHHO-HAYYHOT'O IIUKJIA, CCTCCTBCHHBIX HAYK U TEXHOJIOTHH.

B Hacrosmiee Bpemsi Oumosiormueckoe 00pa3oBaHUE JOHKHO OOECTICUHUTh BBITYCKHHKAM

BBICOKYIO OMOJIOTHYECKYI0, SKOJIOTHYECKYIO U TPUPOI0OXPAHUTEIBHYIO IPAMOTHOCTb.

3HaHusg B 0O0JAcCTH OCHOBHBIX OWOJIOTMYECKUX 3aKOHOB, TeOpWid W wuaed (QOpMUPYIOT
HPAaBCTBEHHBIC HOPMBI M TPUHIMIIBI OTHOIIEHUS K >XKUBOW mpupoze. B kauecTBe EHHOCTHBIX
OPHEHTUPOB OMOJOTHYECKOr0 00pa30BaHMs BBICTYNAIOT OOBEKTHI, H3yyaeMble B Kypce OHMOJIOTHH, K
KOTOPHIM y ydamuxcsi (GopMHpyeTcs IEHHOCTHOe oTHomieHue. [Ipn 3ToM Benyliyio pojib HIparoT
MO3HABaTEIbHBIC LIEHHOCTH, TaK KaK JMAHHBIA Y4YeOHBIH IMpeaMeT BXOOUT B TPYHIy IPEIMETOB
MO3HABATEJIbHOTO IMKIIA, TJIaBHAS II€Jb KOTOPHIX 3aKII0YAECTCS B M3YyYCHUH COBPEMEHHBIX CIIOCOOOB
pemieHuss  ro0ANBHBIX  mpoOieM  coBpeMeHHocTH. IIporpamma mpecinexyer HE  TONBKO
oOpa3oBaTenbHbIC, HO W BOCIHTATEIbHBIC IIENH, MOCKOJIbKY OHA CIIOCOOCTBYET (HOPMHPOBAHHIO

9KOJIOTHYECKOTO U OMOTECXHOJIOTUYHOI'O MBIIIJICHHS Yy noApacCTarouiero moKOJICHUS.



BapuanTsl peanu3anuu nporpaMmmsbl 1 (OpMbI IPOBEACHUS 3aAHATHI

Peanuzanmss mporpaMMel — MpeanojaraeT — UCHojab3oBaHue (opM  pabOThl, KOTOpHIE
IpeyCMaTPUBAIOT aKTUBHOCTb U CAMOCTOSITETIbHOCTh OOYYAIOIIMXCsl, COYETaHUEe MHIMBHIYyaTbHON U
IpynnoBoid  palOOThl, MPOEKTHYIO M HCCIEJOBATENIBCKYIO JESITEeIbHOCTb. TakuMm  00pasom,
BOBJICYEHHOCTh OOYyYaIOIIMXCS B JAaHHYIO BHEYPOUHYIO JAEATEIBHOCTbh MO3BOJIUT OOECHEUUTh HX
CaMOOIIPEJICIIEHUE, PACHIMPUTh 30HBI IOMCKA CBOMX MHTEPECOB B Pa3IMUHBIX c(hepax ecTeCTBEHHO-
HAy4YHbBIX 3HaHUM, NEPEOCMBICIUTh CBOM CBS3M C OKPYXKAIOIIMMH, CBOE€ MECTO Cpelu Jpyrux
moaed. B menoMm peanusanus mporpaMMbl BHOCHT BKJIAJ B HPAaBCTBEHHOE U COLMAIbHOE
(dhopMUpOBaHNE THYHOCTH.

[Tporpamma mMoxeT ObITH peanuzoBaHa B pabore ¢ oOydatommmucs 10 u 11 kmaccos.

[Iporpamma kypca paccunTaHa Ha 68 4YacoB, B paMKax KOTOPBIX HPEAyCMOTPEHBI TaKHe
dopmbl  paboTBl, Kak Oeceapl, JUCKYCCHH, MAacTep-KJIAcChl, AKCKYpPCHH Ha MPOU3BOJCTBO,
aHaJIM3 KeWCcoB, BCTPEUM C MPEJICTABUTEISIMU pa3HbIX Hpodeccuii, npodeccuoHaabHble MPOOHI,
KOMMYHHUKATHBHBIE U JETIOBBIC UTPhI, KOHCYJIBTAIMH [IEarora u ICUXoJora.

[Iporpamma Moxer OBbITh peaJin3oBaHa B TEYEHHE OJHOrO0 y4eOHOro rojma c
oOyyaromumucs 10 m 11 kmaccoB, eciu 3aHATHA MPOBOIATCS 2 pa3a B Hexaemro. Mnu B TeueHue
IBYX JIET, €CIM 3aHATUS MpoBOAATCA | pa3 B HEHENO JUIs KJIacCOB OMOJIOTMYECKOTO WM

OMOTEXHOJIOTMYECKOTO HAIpaBJICHUI.

B3aumocBs3s ¢ peaepaibHOi padodeil NPOrpaMMoil BOCIIUTAHUSA

[Iporpamma Kypca BHEYpOUHOW JEATEIBHOCTH pa3zpaboTaHa C Y4YeTOM pPEKOMEHJIAINH
GbenepanbHOl  paboyell MporpaMMbl BOCHUTAHMS, YUYHUTHIBAET IICUXOJIOTO- IIE€Aarorn4yeckue
0COOEHHOCTH JaHHBIX BO3PACTHBIX KaTeropumid. DTO TMO3BOJSET HA TMPAKTHKE COEAUHUTH
o0yYarolyro ¥ BOCHHUTATEIbHYIO JEATENbHOCTh TIEearora, OPHEHTHUPOBATh €€ HE TOJBKO Ha

MHTEJJIEKTyaJIbHOE, HO U Ha HPaBCTBEHHOE, COITUAIBHOE pa3BUTHE peOeHKa. DTO MPOSBISAETCS B!

— BOCIHUTAaHUM OCO3HAHHOM OKOJIOTUYECKU MPABUIBHOM MOTHMBAMM B TIOBEICHUU U
NEeSITeIbHOCTH  4Yepe3  (OPMUPOBAHUE CHUCTEMBI  YOEXKIEHUH, OCHOBAaHHBIX Ha KOHKPETHBIX

3HAHUSIX;

— CTAaHOBJICHHUH JIMYHOCTHU 06yqa10m1/1xc;1 KakK HGHOCTHOﬁ, Haxoz[;m[ef/ics{ B r'apMOHUUA

C OKPY’KaIOIIUM MUPOM, CIIOCOOHOM K PEIICHHIO KOJIOTHIECKHIX MTPOOIIeM;

— INPUOPUTETE  JIMYHOCTHBIX  pE3yJbTaTOB  peajM3alUd  I[POrpaMMbl  BHEYPOYHOMU
JeSITeIbHOCTH, HAIIEAIINX CBOE OTPa)KEHHE M KOHKPETH3alHio B (enepanbHOil paboueit mporpaMMel

BOCIIUTaHUA.

OcobenHocTH padoThI MeAarora o nporpaMmme

3amada mejarora COCTOMT B TOM, 4YTOOBI COINpPOBOXIATh Mporecc MNpodeccHoHaNbHOM
OpHUCHTAINU 06yqa}oumxc;1, packpbiBasg MOTCHIHAI 06yqa101111/1xc;1 ucpes BOBJICYUCHUC B
MHOT000pa3HyI0 e TeIbHOCTh, OPTraHU30BaHHYIO B Pa3HbIX (OpMax.

[Ipu 3TOM pe3ynbraToM paboTHI Mearora B IEPBYIO OYepe/b SBISIETCS JINYHOCTHOE Pa3BUTHE
pebenka. JIMYHOCTHBIX PE3yNbTATOB MEAAror MOXKET IOCTHYb, yBJIeKas peOeHKa COBMECTHOW U

MHTEPECHON MM O0OMM JeSTENbHOCThIO, yCTaHABIMBAash BO BpEMsl 3aHATUN J00poKeTaTeNbHYIO,
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NOJICP>KUBAIOLIYI0 aTMOc(epy, Hachlllasg 3aHATHS LIEHHOCTHBIM cozep:kanueM. Kpome Toro,
nporpaMMa IpeayCcMaTpUBAaeT OPTraHM3ALMIO SKCKypcuid, mpocMoTp ¢(uiabmoB u 3ammceir TB-
IIpOrpamM.

[Tpu U3Yy4CHUN 00yuJaromuMucs IIPOrpaMMBI neaaror OCHOBBIBACTCS Ha

HCECKOJIBKHUX OCHOBOIIOJAraromux mpuHIuIIax O6y‘l€HI/I${3

— TPUHIMI UHTETPATHBHOTO MOAX0Ja K O0YyYEHHIO. DTOT NMPHUHLMUII MMEET MEPBOCTEIIEHHOE
3HA4YeHHE, TaK KaK YCBOGHHE IOJy4YaeMbIX 3HAHMHA MO OMOTEXHOJOTHH MpPEAIojaraeT TECHYIO
B3aMMOCBS3b Pa3HBIX ypoBHEH. [lepBblii ypOBEHb — MEKIPEIMETHBIN — MPEANoIaracT B3auMOCBS3b
Owosorm ¢ KypcoM IO XHMHH. BTopoil ypoBeHb — TpeaMeTHhIi —  O0OYCJIOBJICH
B3aMMOINPOHUKHOBEHUEM PA3HBIX OMOIOTHYECKUX KypcoB (OOTaHHMKM, 300J0THH, (U3HOJIOTUH H
Apyrux) B TpOIEcCe CTAHOBICHHUA U M3ydeHHUs OmorexHosoruu. Kpome TOro, Joruka OCBOCHHS
MaTepuaiga IporpaMMbl MIpearnojiaraeT JBUKEHHE OT OOIIero K 4YacTHOMY M, Ha HOBOM YpPOBHE,

BO3BPALLEHHUE OT YaCTHOI'O K O0ILEMY.
— IIPUHLHAI HATJIHOCTH;
— IIPUHLHUII JOCTYIHOCTH;
— IIPUHLHAI OCO3HAHHOCTH.
[IpumepHas cxema IpoBeACHUS 3aHIATUH IO TPOTPaMME MOXKET ObITh TaKOM:
1. OGbscHeHHE TEOPETUYECKOTO MATEPHAIIA [0 TEME.

2. TMoaroroBka K 1abOpPaTOpPHOMY HJIM IIPAKTHYECKOMY 3aHATHIO, OOCYkKIEHHE OOBEKTOB
JUIS TIPAKTUYECKOTO 3aHSTHSI.

3. Tlposenenue MPaKTHYECKOT O 3aHATHA  — OCHOBHad 3aaya  OCBOCHHE
METO/IOJIOTHH JAHHOTO SKCIIEPHMEHTA.

4. Awuanus pe3yJbTaToB SKCIIEPUMEHTA.
INIAHUPYEMBIE PE3YJBTATBI OCBOEHHSI KYPCA BHEYPOUHOU
JAEATEJBHOCTHU

3aHATHS B paMKax MpOrpamMMbl HaIpaBlIEHbl Ha OOECHedeHue JOCTHKEHHUS 00ydaroluMucs
CJIEYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIbTATDI:

8 cghepe eparcoOancKo2o 60CNUMAHUL:

— TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOfI ACATCIIBHOCTU IIPHW BBIIIOJTHCHHUU OMOJIOTMYECKUX

OKCIICPUMCHTOB;

— CIIOCOOHOCTH OINPEACIATh COOCTBCHHYIO IMO3HIIMIO IO OTHOIICHHIO K SIBJICHHSM COBPEMCHHOMU
JKM3HU U OOBACHATH €€;

— TOTOBHOCTb K COTPYAHHMYCCTBY B IMPOHCCCC COBMCCTHOTO  BBIIIOJHCHHUA y‘-Ie6HLIX,
IMO3HAaBAaTCJIbHBIX W HCCICAOBATCIBCKUX 3aJad, YBAXUTCIBHOMY OTHOIICHHA K MHCHHIO

OIIIIOHEHTOB MPH O00CYXJACHUH CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJICPKAHYIS,

6 cgbepe nampuomu4eckoco 6ocnumanust.’

— HCHHOCTHOC OTHOLICHHC K MPHUPOAHOMY HACJICAUIO U MaMATHUKaM HOPUPOAbI, JOCTUKCHUIAM

Poccun B Hayke;



— CIHOCOOHOCTh OIICHHWBATh BKJIAJ] POCCHHCKUX YYCHBIX B CTAHOBJICHHUE W pa3BUTHE OUOJIOTHH,
IIOHUMAaHHUEC 3HA4YCHUA 6I/IOHOFI/II/I B TIIO3HAHHWU 3aKOHOB MPHUPOAbLI, B KM3HU YCIIOBCKA U
COBPEMEHHOTO O0IIeCTBa;

8 cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHUA!

— CIIOCOOHOCTH OIICHHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYSICh Ha

MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU,

— OCO3HaHHUE JMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OyIyIIEero;

6 cqbepe ACmMemu4ecKkoco 60CnuUmaruA.

— TIOHMMaHHE YMOIIMOHAILHOTO BO3/ICHCTBHSI )KUBOW IPUPOJIBI M €€ IIEHHOCTB;

6 cghepe puzurecko2o 60CHUMAHUA!
— TIOHHMMaHHUE LIEHHOCTH 3JI0pOBOTro U 0e30macHoro o0pas3a KU3HHU;

OCO3HaHHME TOCJICICTBHA W  HENPUSATHE BPEOHBIX MPHUBBIYEK  (YMOTpeOJICHHE  aJKoroJs,
HapKOTUKOB, KYPEHUs );8 chepe mpyoo8020 80CNUMAHUSL:

— TOTOBHOCTHh K aKTHBHOM JCATCIIBHOCTH OMOJOrHYECKON M DKOJOTHYSCKOM HaIpaBJICHHOCTHU,
CIIOCOOHOCTH HHULIUUPOBAThb, IUJIAHUPOBATH W  CAMOCTOATCIBHO  BBINOJHATH  TAKYIO

NeSITeNIbHOCTD;
— HHTEpec K MPaKTUUYECKOMY U3YUYEHHIO Mpodeccuil, CBSI3aHHBIX C OMOIOTHEH;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

6 cqbepe IKOJ102U4eCKOo2c0 60CNUMAHUA.

— DKOJIOTUYECKH IeJIecO00pa3Hoe OTHOILIEHHE K MPHUPOAE KaK HCTOYHUKY >KU3HM Ha 3emiie,

OCHOBC €€ CYLICCTBOBAHMNA,

— TIOBBIIICHWE YPOBHS HKOJOTHMYECKOW KyJIbTYphl: MPHOOPETEHHE ONbITa IUIAHUPOBAHUS

IIOCTYIIKOB M OLEHKH HUX BO3MOXHBIX IIOCIEIACTBUMU JUIS OKPYXKAIOLIEH CPEMbL;

— CHOCOOHOCTH HCTONB30BaTh NpPUOOpETacMble TPH H3YYECHUH OWOJOTMH 3HAHHS M YMCHUS
MPU PEIICHUU TPOOJIeM, CBSI3aHHBIX C PaIlOHAIBHBIM IPHUPOIONOIL30BaHUEM (COOTIOICHIE
MpaBUJ MOBEJACHUSI B MPUPOJIC, HANPABICHHBIX HA COXPAHEHHWE PABHOBECHUS B HKOCUCTEMAX,
OXpaHy BHUOB, SKOCHCTEM, OMOChepsI);

— AKTHUBHOE HEINPUATHE AEUCTBUM, MPUHOCAIINX BPEJ OKPYKAIOLIEH MPUPOAHON CpeAe, YMEHUE
MPOTHO3UPOBATh  HEOJArONpPUSITHBIE HDKOJIOTMYECKHE  MOCIEACTBHS  MpPEeIPUHUMAEMbIX

JNEUCTBUN U NIPEAOTBPALLATh UX;
6 cghepe HayuHo20 NOZHAHUA!

— IIOHHMaHue cneunpukrn  OWONOTMM  KaK  HAYKH, OCO3HaHue ee  poiu B
(bOpMHPOBaHNHU PAMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHHE IIEJIOCTHOTO HPEACTABICHUS
00 OKpyXalolleM MHpe Kak O €IUHCTBE NPUPOIBI, YEIOBEKa M OOIIECTBa, B IMO3HAHUH

MIPUPOIHBIX 3aKOHOMEPHOCTEH U peleHUuH MpoodIeM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;

— yOeXIeHHOCTh B 3HAYUMOCTH OWOJOTHMH I COBPEMEHHOW NHMBWIM3AIMU: OOECIICUCHUE

HOBOI'O YPOBHsA pa3BUTUA MCAWLUHBI, CO3JaHUC MCPCIICKTUBHBIX 6HOTGXHOHOFHﬁ, CIIOCOOHEBIX
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pelarb pecypcHble MpoOJeMbl pPa3BUTHS 4YeJOBEUECTBA; IMMOMCK NyTed BbIXOAA U3
rJI00aTBHBIX IKOJIOTMYECKUX MpobiieM U obecreyeHne Nepexoja K yCTOMUMBOMY pa3BUTHIO,
paIoOHaIbHOMY HCITOJIB30BAHUIO TPUPOJIHBIX PECYPCOB M (HOPMHUPOBAHHUIO HOBBIX CTaHIApTOB

JKH3HY;

— 3aMHTEPECOBAHHOCTh B IMOJyUYEHUU OHOJOTMYECKUX 3HAHUM B LENSX MOBBIMICHHUS OOIIen
KyJbTYpbl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTHM KaK COCTaBHOM YacTu (yHKIHMOHAIBHOM

IpPaMOTHOCTH 00y4aronuxcs, popMupyemMoit mpu u3y4eHuu OUoJIoruu;

— IIOHUMaHHE CYUIHOCTM METOJOB IIO3HAHUA, HCIOIb3YyEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTh ~ HCIOJB30BAaTh  IOJy4aeMble  3HaHMS U1 aHaiM3a U OObACHEHHS
SBJICHUM OKpYXKAIOLIETO MHUpPAa M IPOUCXOJAIIUMX B HEM M3MEHEHHM; YMEHHME [€JaTh
00OCHOBAaHHBIC 3aKJIOYCHUS HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIUXCS JAHHBIX C LEJbIO

MOJIYUC€HHA JOCTOBCPHBIX BEIBOIOB,

— CIIOCOOHOCTH CaMOCTOATCIBHO HCIIOJIB30BaTh OMOJIOrHYEeCKUe SHAaHUA IJI pCHICHUA

po0JieM B peasibHbIX )KU3HEHHBIX CUTYaIUsX;

— OCO3HaHHC€ IE€HHOCTU HaquOfI ACATCIIBHOCTH, T'OTOBHOCTH OCYIICCTBIIATH ITPOCKTHYIO H

HCCICAOBATCIILCKYIO ACATCIBbHOCTD MHAUBUAYAJILHO U B TPYIIIC,

— TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUI0O M CaMOOOpa3OBaHMIO, K
AKTUBHOMY [IIOJIYUCHHWIO HOBBIX 3HAHUU 110 6I/IOHOFI/II/I B COOTBETCTBUHU C )KU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATDI:
6 cghepe osnadenusn ynueepcanbHulMu Y4eOHbIMU NO3HABAMEIbHBIMU OCHUCHBUAMU:

bazosvle nocuyeckue 0eucmeust.:

— CaMOCTOATENBbHO (OPMYJIHMPOBAaTh M aKTyaJlU3UpoOBaTh MpOOJEMy, paccMaTpuBaTh €€

BCCCTOPOHHC;

— HCHOJB30BaTh NMPH OCBOCHUM 3HAHW MPHEMBI JIOTHYECKOTO MBINIICHHS (aHalu3a, CUHTE3a,
CpaBHEHHUS, KIacCH(PUKAIMU, OOOOIICHUs), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHITHIMA

(BBIAENATH UX XapaKTepHbIe MPU3HAKU, YCTaHABIUBATh CBSI3U C APYTUMU MOHATUSIMHU);

— ompeacidATb OEIW OCATCIBHOCTH, 3adaBasd IapaMEeTpbl W KPUTCPHUHU WX JOCTHUIKCHHA,

COOTHOCUTB PE3YJIbTAThI ACATEIBHOCTH C IIOCTABICHHBIMU LEISMU;
— HCHOJB30BaTh OMOJIOTUYECKHUE TOHATHUS Ul 00BsICHEHUS (DAaKTOB U SIBJICHUI KUBOW PUPOIBI;

— CTpOWTH JIOTMYECKUE PACCYXkICHUS (MHIYKTHUBHBIC, JEAYKTUBHbBIC, II0O AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH BBIBOBI U

3aKITFOUCHUS,

— TMPUMEHATh CXEMHO-MOJICJbHBIE CpPEJACTBA JUIsl MPEJICTABICHUS CYUIECTBEHHBIX CBS3eU WU
OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUM pa3HOro poja,

BBISIBJIICHHBIX B pa3JIMYHBIX I/IH(l)OpMaI_[I/IOHHI:IX HUCTOYHHKAX,

bazoewle uccreoosamenverkue 0etcmeus.:

— BJIaACTh HaBbIKaAMHU y‘lC6HO-HCCHCI{OBaTCHLCKOﬁ u HpOGKTHOﬁ JCATCIbHOCTH, HaBBIKaMU
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paspenicHus npooiem; CIIOCOOHOCTHIO u TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY

IMOMCKY METOJ0OB PCHICHUA IMMPAKTUYCCKUX 3a]ad, IPUMCHCHUIO PA3JIMYHbIX MCTOJ0B ITO3HAHUS,

— HCIOIB30BaTh pPa3iIMYHBIE BHUABI JCATEIBHOCTH II0 IIOJYYEHHUIO HOBOI'O 3HAHHUA, €r0
MHTEpHpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYalUsX, B TOM YHCJE NPU

CO3aaHNn y‘-Ie6HLIX N COHAJIBHBIX ITPOCKTOB;

— (¢opMupoBaTh HAYYHBIM THUN MBIIIJICHUS, BIaJAE€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU

INOHATUAMHU U MCTOJaMMU,

— cTaBuUTh W (opMyIHpOBaTH COOCTBEHHBIE 3a/Jaud B 0OpA30BATEIbLHOW NEATEIBHOCTH H

KN3HCHHBIX CUTYallUAX;

paboma c uHghopmayueri:

— OpUEHTHpOBATHCA B PA3IWYHBIX HCTOYHMKAX HHGPOpMauuu (Tekcre y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHOM JUTEpaTypE, OMOJIOTHYECKUX CIIOBapsIX M CIIPABOYHHKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHAIM3UPOBaTh HH(OPMAIMIO PA3TUYHBIX
BUIOB W (opM TpEACTaBICHUS, KPUTHUYECKH OLEHMBATh €€ JIOCTOBEPHOCTb H

HEMPOTUBOPEUNBOCTD;

— (QopmynupoBaTh 3ampockl ¥ TNPUMEHATh pa3IMYHbIE METOJbl NpU TIOMCKE M OTOOpe

Ouosornuyeckoit nHGopMaIu, He0OX0AUMOM [T BHITIOTHEHUS yUeOHBIX 3a/1ay;

— CaMOCTOATENbHO BBIOMpATh ONTHMAJbHYIO (OpMYy NpPEACTaBICHUS  OHOJIOTMYECKOU

nH(popManuu (cxemsl, TpaduKu, THArpaMMBbl, TAOJIHIIBI, PUCYHKH H JIp.);

UCTOJIb30BaTh HAYYHBIH S3bIK B KaueCTBE CPEACTBA MpHU paboTe ¢ Omoiormueckoil mHpopmarmei:
NPUMEHATh XUMHUYECKUE, (HU3UYECKUEe W MaTeMaTHYeCKUe 3HAKU U CHUMBOJIBI, bopmybl,
ab0OpeBHarypy, HOMEHKJIATYPY, UCIIONIb30BaTh M TPEeOoOpPa3OBLIBATh 3HAKOBO-CHUMBOJIMYECKHE

CpcAcTBa HAISIAHOCTH, B C(bepe OBJIaZICHUA YHUBCPCAJIbHBIMHU KOMMYHUKATHBHBIMU I[efICTBI/ISIMPIZ

obwenue:

— OCYUIECTBJISATh KOMMYHMKAIlUM BO BCeX cdepax >KU3HU; aKTUBHO Yy4YacTBOBaTh B JIMAJIOTE
WINA JUCKYCCHH IO CYILECTBY 0OCYXkJaeMOi TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYKICHHMsS OTHOCUTEIIBHO BBINOJHEHMS MpeaIaraéMo 3aJadd, YYUTBIBATH HMHTEPECHl U

COTJIACOBAHHOCTD MO3ULIMI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

— Pa3BCPHYTO U JIOTHYHO HU3JIaraTb CBOIO TOUKY 3PCHUSA C UCIIOJIB30BAHUECM A3BIKOBBIX CPEACTB,

COBMECHAA 0eSIMENbHOCIb

— BBIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEHUCTBUH C YYETOM OOIIMX HHTEPECOB U

BO3MOKHOCTEH KaXXJ10ro 4J€Ha KOJIJICKTHBA,

— IIPUHUMATB LIEJIM COBMECTHOM IE€ATEILHOCTH, OPTaHU30BbIBAaTh U KOOPAUHUPOBATH JEHUCTBUS 110
€e JIOCTMXKEHHUIO: COCTaBJIATh IUIAH JEWCTBUM, paclHpenciarb pOoJM € Y4EeTOM MHEHHU

Y4aCTHUKOB, OOCYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

— npejiaraTb HOBBIC TIPOCKTHI, OLCHUBATHL HWACU C IMO3WIHUHW HOBU3HBI, OPUTHMHAJIbBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBJIATH IMMO3UTUBHOC CTPATECIHYCCKOC IMOBCIACHUC B PA3JIMYHBIX CUTyallUAX, IPOSBIIATH

TBOPYECTBO U B006pa)KCHI/Ie, OBITh WHUIUAaTUBHBIM,

6 cthepe osnadenun ynueepcanbHvlMu pezyiimueHbIMU 0eiCmEUAMU:

camoopeanuzayus.;

HCIIONL30BATh OHOJIOTHMYECKHE 3HAHMS JJIs1  BBIABJIICHUSA HpO6JIeM U HUX PpCHICHUA B

KU3HCHHBIX U y‘Ie6HI>IX CUTyalluiX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU II€NIEBbIE W CMBICIOBBIE YCTAHOBKH B CBOHUX
JNEHCTBUAX M MOCTYIKaX MO OTHOUICHHIO K HBOM MPHUPOJIE, CBOEMY 30OPOBBIO U 310POBBIO

OKPY>KaIOIIUX;
pacimpsaTh paMKy Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX TPEATNOUTEHHIA;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaThb OTBETCTBEHHOCTH 3a PELICHUE;

CAMOKOHmMpPOIJib.

AaBaTb ONICHKY HOBBIM CHUTyallUsM, BHOCHTH KOPPEKTUBEI B ACATCIIBHOCTH, OLICHUBATH

COOTBETCTBHUEC PE3YJIbTATOB LCJISAM;

— TNpUHUMATH MOTHUBBI W apryMEHTbI OpyTUX  TpH  aHauu3e  pe3yJbTaToB

JCATCIIBHOCTH, SMOI/;MOHLZ]Zbelﬁ uHmeJsliekm, npe()nwzaeaiou;uﬁ Cd)OpMMpOGGHHOCWlb.‘

CaMOpETyJIMPOBaHUsl, BKIIOYAIONMIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTD
32 CBO€ TIOBEICHHE, CIIOCOOHOCTh  aJaNnTUPOBATHCS K YMOIMOHAIBHBIM H3MEHEHUSM U
MIPOSIBIISTH THOKOCTB;

BHYTpEHHEH MOTHMBAlLIMM, BKIIOYAIOIIEH CTpEeMJICHHE K JOCTI)KEHHIO LEIH U yCHexy,

OIITUMU3M, MHUIIUATUBHOCTb, YMCHUC ,I[efICTBOBaTB, ncxoas u3 CBOUX BOSMO}I(HOCTeﬁ;

npuHamue ceos u Opyeux:

IMPpUHHUMATh CC6H, IIOHHMMaA CBOU HEAOCTATKU B JOCTOMHCTBA,

— TIpHU3HaBaTh CBOE MPABO U MPABO APYTHX HA OLUIMOKH.

INPEAMETHBIE PE3YJIBTATDI:

YMEHUEC BJIAJACTH CHCTEMOM OMOJIOTHYECKHX 3HaHHﬁ, KOTOpasA BKIIFOYACT OCHOBOIIOJAraroniue
OHOJIOrYEeCKUe TEPMHUHBI W TIOHATHA ()KI/ISHB, KJICTKAa, TKaHb, OpraH, OpraHu3M, BHI,

MOMyJIAIMS, OnoCHHTE3 Oesika, HaclIeICTBEHHOCTh, N3MEHYUBOCTb, POCT M PAa3BUTHE U JIP.);

BJIaJICHHE CHUCTEMON 3HAaHM 00 OCHOBHBIX METOAAX HAYYHOTO IO3HAHUS, HCIOJIBb3YEMBIX B
OMOJIOTHYECKUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHMCAaHUE, HW3MEpEHUe,
NpoBeeHNuEe HAOMIOACHUH); crnoco0aMu BBISIBICHUS M OLICHKH aHTPOIOT€HHBIX H3MEHEHUH B
IIPUPOJIE;

yMEHHE YCTaHaBJIMBATh B3aMMOCBSI3M MEXKAY CTpO€HHEM U (YHKLUUSMHU: KIETOK pPa3HBIX
TKaHeH; oOpraHaMM W  CHCTEMaMH OpPraHOB Yy  pacTeHHil; 3TaraMu KJIETOYHOI'O

UKJIA W KU3HCHHBIX HIHUKJIIOB OpPraHU3MOB; TI'CHOTHIIOM H (I)GHOTI/IHOM;

YMCHHUC pPCIIATh IMOUCKOBBIC OHOJIOTHYECKHUE 3a/lavyi, BBIABJIATH MNPUYUHHO- CICACTBCHHBIC
CBiA3U MCIKIAY HUCCICAYCMbIMU OMOJIOTHYECKUMU O6’b€KTaMI/I, nponceccamMmm " ABJIICHUAMU,
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ACJIaTh BBIBOJABI U IIPOTHO3bI HA OCHOBAHWH ITOJIYUCHHBIX PE3YJIBTATOB,

YMEHUE BBIJIBUTATh TUIIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTAIBHBIMU CpEACTBAMH, (popMyupys

LCJIb HCCICAOBAHUA, AHAIIM3UPOBATH INOJTYYCHHBIC PC3YJIbLTATHI U ACIATH BBIBO/LI,

YMCHUC OHLCHHUBATH OTHYCCKUC  ACIICKTBI COBPCMCHHLIX I/ICCJIC,Z[OBaHI/Iﬁ B oOsactu
OMOTEXHOJIOTUHM U I'€HETHYECKUX TEXHOIOTHIH (HaHpaBHeHHOG N3MCHCHHUC I'CHOMA U CO3JaHHEC

TPaHCTE€HHBIX OPTaHU3MOB);

yYMEHHE MOTHBHPOBaTh CBOW BbIOOp Oynymieil mpodeccrnoHambHON AEATENIbHOCTH B 00JacTh
OMOJIOTUH, MEIUIUHBI, OMOTEXHOJOIUHU, CEIBbCKOTO XO3AKWCTBA; yIIIyOJIATh MO3HABATEIbHBIH
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH mpodeccun U
MPOJOJDKEHHE OMOJIOTMYECKOro 0Opa3oBaHUs B OPraHU3AIMIX CPEeIHEro MpoQecCnoHaIbHOTO

Y BBICIIETO 00pa30BaHMS.
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COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTH

Monynb « ATpOTEXHOJIOTHH HACTOAIIETO 1 Oyaymieroy. 10 kimace (34 9)

1. Buotexnoyiorus kak Hayka (4 1)

Hcropusi BO3HUKHOBEHHS HAayKd, OCHOBHBIC pa3lieibl, CBSI3b OWOTEXHOJIOTUU C JAPYTUMU
Haykamu (Ouosorueid, OOTaHMKOW, 300J0THEH, MHUKPOOHOJIOTHEH, Ouoxumuen, (HU3NOJIOTHEMH,
TeHETUKOW, MEIUIMHOW) W OTpacisMU MPOMBIIUIEHHOCTH (IHUIIeBas, Jerkasi), CEJIBCKOT0
X03stiicTBa  (’KMBOTHOBOJICTBO, PAacTEHHEBOJCTBO) U 3paBOOXpaHEHHEM, U3BeCTHbIE By3bl 1 HUU,
CBSI3aHHbIE C OMOTEXHOJIOTHEH:

" @enepaidbHOE TOCYIApCTBEHHOE yupekacHue «DenepalibHbll UCCIEAOBATEILCKUN LIEHTP
«DyHIaMeHTalbHBIE OCHOBBI OnMoTexHomoruu» Poccuiickoil akanemuun Hayk» (OUIL] bruotexHonoruu
PAH)!;

® denepa’dbHOE  TIOCYAAPCTBEHHOE  OIOJKETHOE  HAydyHOE  YUpexKIEeHHUE
«Bcepoccuiickuii  HayYHO-MCCIIEOBATEIBCKUNA HHCTUTYT CEJIbCKOXO3SMCTBEHHON OMOTEXHOJIOTHI
(®I'BHY BHUMCB)?;

= denepasibHOE roCy/1apCTBEHHOE OIOJIKETHOE Hay4HOE yUpexKICHUE

«DenepalibHBINA UCCIEIOBATEIbCKUN LIEHTP BcepocCHiickuii HHCTUTYT T€HETUYECKUX PECYPCOB
pactennit umern H.W. Basunosay» (PI'BHY ®UIL] BUP)’;

" @enepaibHOE roCy/1apCTBEHHOE OI0/IKETHOE Hay4HOE YUpEXKICHUE
«Bcepoccuiickuii Hay4YHO-UCCIEI0BATEeIbCKUI WHCTUTYT CEJIbCKOX03MCTBEHHOM
Mukpobduonorun» (PIBHY BHUUCXM)*;

= denepalibHOE roCy/1apCTBEHHOE OIOJIKETHOE Hay4HOE yUpexKICHUE
«DenepanbHbIil HCCIEIOBATEIbCKUN LIEHTP HNucturyr LIUTOJIOTUH U TE€HETHUKH

Cubupckoro otaenenus Poccuiickoii akagemun Hayk» (PIBHY UIul” CO PAH);

1 ®denepaabHOE TOCYAApPCTBEHHOE yupekIeHue «®DenepanbHblii UCCIEAO0BATEIbCKAN LIEHTP
«DyHIaMeHTalbHBIE OCHOBBI OHMoTexHomorum» Poccuiickoil akanemuun Hayk» (OUI] buorexHonoruu
PAH): opunmaneusrii caiiT. — URL: http:/www.fbras.ru

2 ®denepanbHOE TOCYAAPCTBEHHOE OI0/PKETHOE HAyyHOE yupexaeHue «Bcepoccuiickuii HayuHO-
WCCIIEIOBATENLCKUI HMHCTUTYT CeIIbCKO-XO3sicTBeHHON Ounorexnonorum»y (OGI'BHY BHUUCH):
odurmansHeli caiit. — URL: http:/www.vniisb.ru

3(1>enepaﬂbHoe roCyJapCcTBEHHOE OIO/DKETHOE HayyHoe yupexaeHue «DenepanbHbIi
HCCIIEA0BATENIbCKUN LIEHTP BeepocCuiickuii HHCTUTYT T€HETUYECKUX pecypcoB pacTteHui umenu H.U.
Basunosay (PI'BHY ®UIL] BUP): opurnmansusrii caitr. — URL: http:/www.vir.nw.ru

4 ®denepanbHOE TOCYAaPCTBEHHOE OI0/PKETHOE HAyyHOE yupexeHue «Bcepoccuiickuii HayuHO-
UCCIIEIOBATENLCKUIT MHCTUTYT CEIBbCKO-X03HUCTBEeHHON Mukpoouonorun» (OPI'BHY BHUNCXM):
odurmansHelii caiit. — URL: http:/www.arriam.ru

5 denepanbHOE TOCYJApPCTBEHHOE OIOKETHOE HaydHoe yupexaeHue «DenaepanbHbIi
uccaenoBarenbekuil 1eHTp MuctutyT nuronorun u reHetukn Cubupckoro otneneHust Poccuiickoit
akanemun Hayk» (PI'BHY WIul" CO PAH): opunmansusii caiit. — URL: http:/www.bionet.nsc.ru
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® Qenepa’dbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO
oOpazoBaHus «MOCKOBCKUH (U3HKO-TEXHUYECKH HWHCTUTYT) HAIIMOHAJIBHBIA HCCIICIOBATEIHCKUN
enTp» (PFAOY BO MOTH)!;

® Qenepa’dbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YUYPEKIEHUE BBICIIETO
oOpazoBanus «MOCKOBCKHI TOCyIapCTBEHHBIM YyHHBepcuTeT uMeHu M.B. JlomonocoBa» (PI'BOY
BO MI'Y)?;

® Qenepa’dbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YUYPEKIAECHUE BBICIIETO
o6pazosanus «Cankr-IleTepOyprekuii rocynapcTsenHslil yausepeure» (PI'BOY BO CIIOIY);

® denepa’dbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 00pa30BaTENIbHOE YUPEXKJIEHUE BBICIIETO
obpazoBanus «HoBocMOMpPCKHiA HAIMOHANBHBIN UCCIIEA0BATENILCKUIN TOCYaPCTBEHHBIH YHUBEPCUTET
(®PrAOY BO HI'Y)%;

® denepaidbHOE TOCYJApPCTBEHHOE OIOJKETHOE O00pa3oBaTeIbHOE YUPEKICHHE BBICILIETO
obpasoBanus «Poccuiickuili rocynapcTBeHHbI arpapHblii yHuBepcuteT — MCXA  umenn KA.
Tumupsizesay (®PI'BOY BO PrAY-MCXA umenu K.A. Tumupszea)’;

® ABTOHOMHas HEKOMMepueckass 00pa3oBaTelbHAsi OpraHM3alysl BBICIIErOo 00pa3oBaHUs

«Hayuno-TexHonornuecknii yaupepcuret «Cupuycy (HTY «Cupuycy»)®.

CoBpeMeHHbIE HANpaBJICHUS Pa3BUTHS arpoOUOTEXHONIOTUI. MeToabl OMOTEXHOIOTUH B HayKe

¥ IIpaKTuKe. JIeMOHCTpaIUs BUIEOPOIMKOB .

1 denepaibHOE TOCYAApCTBEHHOE AaBTOHOMHOE OOpa30BATEIbHOE YUPEKICHHUE BBICIIETO
oOpazoBanusi «MOCKOBCKUH (U3MKO-TEXHUYECKUN WHCTUTYT) HAIIMOHAJIBHBIN HCCIEI0BATEIbCKUN
neHtp» (PI'AOY BO M®TH): obunmansueri caitt. — URL: http:/www.mipt.ru

2 @DenepanbHOE TOCYAAPCTBEHHOE OIO/PKETHOE O0pa30BaTEeNbHOE YUPEKIACHUE BBICHIETO
oOpa3zoBanusi «MOCKOBCKHM TOCYIapCTBEHHbIH yHUBepcuTeT wuMeHn M.B. JlomoHocoBay:
ounmanpuelii caiit. — URL: http:/www. msu.ru

3 denepanbHOE TOCYJAPCTBEHHOE OIOIKETHOE O00pa30BaTEIbHOE YUPEXKACHHE BBICIIETO
obpazoBanms «Cankrt-IlerepOyprckuii rocynapctBeHHbI yHHBepcuteT» (DPI'BOY BO CIIOIY):
odunmaneuelii caidT. — URL: http:/www.spbu.ru

4 ®depmepanbHOe TOCYNApCTBEHHOE ABTOHOMHOE 00pa30BAaTENbHOE YUPEXKICHHE BBICIIErO
obpazoBanus «HoBocMOMpPCKHiA HAIMOHANBHBIN UCCIIEA0BATENILCKUI TOCYAPCTBEHHBIH YHUBEPCUTET
(®I'AOY BO HI'Y): odbunmanbusrii cait. — URL: http:/www.nsu.ru/n

> ®desiepadbHOE TOCYIAapCTBEHHOE OFOKETHOE OOpa30BaTeIbHOE YUPEKICHHE BHICHIETO
oOpazoBanus «Poccuiickuii TOCymapcTBeHHBIM arpapHbiii yHuBepcuter — MCXA wumenn K.A.
Tumupszera» (PI'BOY BO PITAY-MCXA umenu K.A. TumupsizeBa): opunuanbueiid cait. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKOMMepdecKas o0Opa3oBaTelbHAas OPraHU3alMs BBICHIIEO O0OPA3OBAHHS
«Hayuno-texnonorndeckuii yauepcuteT «Cupuyce» (HTY «Cupuycy): obunmansubiii cailt. — URL:
http:/www.siriusuniversity.ru/

7 Cm. ipusioxKeHue.

Jlabopamopnvie u npakmuueckue pabomoi

Uccnenosatensckast padora «Coznanue OMOJIOTUYECKH AKTHUBHBIX 100aBOK M BUTAMHUHOBY.

Uccnenosarensckas pabora  «BriBenenue HOBBIX  COPTOB  pAacCTE€HUH,  IOPOJI
YKMBOTHBIX C 3aJJaHHBIMU CBOMCTBAMM.

UccnenoBarenbckas padbora «Co3nanue 6akTepuid, CHOCOOHBIX MepepadaTbiBaTh HEPTH 1
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YCTPaHsTh MOCIEICTBHS €€ pa3IMBOB: IUTIOCH U MUHYCBD».

Okckypeus («broTexHonorus: Hayka v xKU3Hb») B By3 nuinu HUN.
2. O6mue noHATHS GHOTEXHOI0rHH (2 )

[ToHaTHe OUOTEXHONOTHUHU. 3a4eM YeNOBEKY OMOTEXHOJIOTHH, B YeM HX MPEUMYIIECTBO Iepen
XUMHUYECKMM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH: MPOMBIIUICHHBIE MUKPOOPTaHU3MBI,

KJIICTKHU U TKaHU paCTeHHﬁ, KHUBOTHBIX.

Jlabopamopnule u npakmuyeckue pabomul
[Ipaktuueckass pabora  «[Ipumepsl npuMEHEHUS OHOJOTHYECKMX OOBEKTOB B TBOCH

KHU3HWD.

3. OcobennocTu arpoduoTexnoaoruu (4 1)

Hemru w 3amaum  arpobmorexHosiorud. OCHOBHBIE  OOBEKTHI  arpoOMOTEXHOJIOTHH.
buoTtexHonornueckue MOAXOMbI A HAJIS)KHOTO COXPAHEHHS KOJIJICKIUH TeHETHYECKUX DPECypCoB
pacTeHui U )KUBOTHBIX. [IOHATHS O TONIEBBIX, in Vitro W KPUOKOJUIEKIUSAX. POCT M pa3BUTHE KHBOTO
00BEKTa B 3aMKHYTOI CUCTEME B KOHTPOJIMPYEMBIX YCIOBHUIX: KaK 3TO BO3MOXKHO.

OcHOBHBIE TOMEIIEHUS IS TOJIHOIICHHON paboThI 1ab0paToprun OMOTEXHOIOTHH (JTaMHUHApHAS
KOMHATa, CBETOBas, AaBTOKJIABHAs KOMHATHI, TIOMEIICHHE JJisl MPUTOTOBIICHUS MUTATEIBHBIX
cpen, MoeuHas): uX (PYyHKIIMOHAI U OCOOEHHOCTH.

OcHoBHBIE TPHOOPHI JJIs1 OpraHU3alUM J1a0OpaTOPUU OMOTEXHOJOTHM, HX (QYHKIHMHA U
BO3MOKHOCTH (QBTOKJIaB, CYXOKapoBoW mikad, aucTwiuisaTop, pH-meTp, Bechl, JTaMuHap-OOKC,
CTepHIIN3aTOP HMHCTPYMEHTOB, CBETOBas YCTAHOBKA, KIMMaTH4yeckas Kamepa, Y D-moHu3artop,
XOJIOMWJIBHUKH ISl XPaHEHUS MHUTATEIBHBIX Cped U Np.). IHCTpYMEHTHI JUIsi IPUMEHEHHUS METOJIOB
OMOTEXHOJIOTHH pacTeHUul (TpenapoBajbHas UIla, CKalIbIelb, THHIIET, HOXHUIBI). OCHOBBI TEXHUKHU
0e3onacHOCTH Tpu pabdotre ¢ mpubdopamu. OCHOBHBIE MPUOOPHI JISI OpPTaHHW3ALUU JIA0OPATOPUH
OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XapoBoW mikad, AUCTIILIATOP, pH-MeTp, Bechl, JamMuHap-00Kc,
CTepWIN3aTOp  HMHCTPYMEHTOB, CBETOBas  YCTAHOBKA, KJIMMAaTH4YeCKas kamepa, Y D-uoHusatop,
XOJIOAMJIBHHUKK JIJIST XpAaHEHUsS] MUTATEIbHBIX cpel W Ap. MHCTpYMEHTHI Il MPUMEHEHHS METOJIOB

OHMOTEXHOJIOTHH paCTeHHﬁZ nperapoBajibHas Urija, CKaJbIICJib, IMHICT, HOKHUIIBI.

JlabopamopHule u npakmuyeckue pabomul
[TpakTuyeckas padora «KyiabpTypHOE pacTeHHE B KyJIbTYypaJIbHOM COCY/JIE: ONHUIIN PACTCHUE B

poOupKe».

HccnenoBarenbekas pabota «PocT 4epeHKOB pacTEHU B BOJIE C pa3HBIM YpoBHEM pH».
4. KyabTypa KJIeTOK U TKaHei (8 )

Mertozas! KyJIbTypsl KIETOK U TKaHeW B cenekuuu. KamrycHas kynsrypa. Kynbrypa kinetok u
arperatoB kietok. KynpTypa npotoruiactos. [losyuenne comaTHueckux ruOpua0B METOIOM CIIUSTHUS
M30JIMPOBaHHBIX POTOILIACTOB.

Kiterounas cenexuus. Mcnonap30Banue raluloniuu B CEIEKLIUN.

[Ipumepbl npuMeHeHus: KylbTyp KJIETOK U TKaHEH B HAayYHBIX UCCIIEIOBAaHUSAX U B MPAKTHKE
paszmuunbix HUM: 3HaKOMCTBO € JMTEpaTypoil — HayYHBIMM IMyONHMKALMAMHU O Pa3HBIM OO0BbEKTaM

(MUKpOOBI, pacTeHHUsI, )KUBOTHBIE).
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XapakTepucTuka KJIETOK, KYyJIbTHUBUPYEMBIX in vitro. MopdoreHeTuueckue MyTH pa3BUTHUS
KJIETKH in Vitro.

N3BecTHBIE KOJIEKIIUU OMOTEXHOJIOTUYECKUX OOBEKTOB — UX POJIb, 33]]a4d, COCTaB, IPUMEPHI
(in vitro KONJIEKIUU PACTEHUN, KOJUIEKIIUK HITAMMOB MUKpPOOPTaHu3MoB. CeMHHap MO MPOYUTAHHOMN
TuTepaType, J0KJIaIbl O0yJaroIIuXCs).

buotexHos0rus Npon3BoICTBA KYJIbTYPbI KJIIETOK, TKAHEW U OPTAHOB PACTEHUM.

Jlabopamopnule u npakmuueckue pabomol

[TpakTrueckas padbora «IIpoTomIacTel KIETOK.

HccnenoBatensckas padora «CyliecTByrOuUE KOIEKIUM KJIETOK U mTaMMoB B Poccun n
UX pOJIb B Pa3BUTUHU I'€HETUUECKUX TEXHOJIOTUI».

HccnenoBatensckas padota «I'.J[. KapneueHko kak IeHETHK-3KCIIEPUMEHTATOp U

OHMOTEXHOJIOTY.

5. lurareasHbIe cpeabl 1St AarPoOHOTEXHOIOT 1A (2 U)

Makpo- ¥ MHKPO3JIEMEHTbI, UICTOYHUKH YTJIEBOJOB, BUTAMUHBI, JKEIUPYIOIIHNE areHThl. THUIIbI
MATATEIBHBIX CPEA — )KUJIKUE U TBEPABIE.

[TurarenvHbIE cpensl Ui OMOTEXHOJIOTHUH pacTeHuH. Pa3zpabotka HOBBIX
MUTATENIbHBIX CPe, B TOM YHCJIE BKIIIOUAIOIUX OMOCTUMYJISITOPBI U JPYTHE PETYIISATOPBI POCTA.
Metoabl ONTUMU3ALMH MUTATENbHBIX cpell. OCHOBHBIE KOMIIOHEHTHI MUTATEIBHBIX CPEJl
(MaKpolJIeMEHThI, MUKPO3JIEMEHTBI, HCTOYHHUKH YTJIEpOa, BATAMUHBI, KEJIUPYIOIINE areHThI,
perynsTopsl pocta). YpoBeHb pH nuratrenbHol cpelibl v €ro BIMSHUE HA pa3BUTHE pacTeHui. Bechl,

pH-meTp.

Jlabopamopnvie u npakmuueckue pabomoi

Jlaboparopnas pabora «llutarenbHble cpeAbl M YCIOBHUS KYJIbTUBHUPOBAHUS, KYJIbTYpPbI
PACTUTCIILHBIX KJIICTOK U TKaHehy.

[IpakTnyeckas pabora  «lIpuroromnenue CTOKOBBIX  (MAaTOYHBIX) pacTBOpOB
MAaKpO- U MUKPORJIEMEHTOB TUTATEJIbHOU cpeibl 1o mponucu Mypacure u Ckyray.

IIpakTuyeckas pabora  «lIlpuroroBnenue MATATEIBHBIX cpen UL BBEICHHUA B

KYJbTYPY in Vitroy.

6. PeryasTopnl pocTa Kak ()aKTOPbI ycnexa 0MOTeXHOJI0IMH pacTenuii (4 1)

Poctr  u  pasButue pacTeHU. OcranbHble JTambl  OHTOIECHE3a. OOmmme
3aKOHOMEPHOCTH POCTa PACTEHUH.

OcHoBHBIE KiTacchl (PUTOTOPMOHOB (QyKCHUHBI, IUTOKWHUHBI, THOOepemmubl, ABK, striien n
Ip.) ¥ uX QYHKIMH HA Pa3HBIX dTANax pa3BUTHUS PACTCHUS.

W3BecTHbIE TE€HETUYECKHE MEXAaHU3MBbI, KOHTPOJHMPYIOIIME POCT U Pa3BUTHE PaCTEHHIA.

OHAOTCHHBIE U AK30TE€HHBIE PETYIISTOPHI POCTa PACTEHHUI B POOHPKE.

JlabopamopHule u npakmuyeckue pabomul
JlaGoparopnast pabora «DeHOTHNMYECKAsT OIICHKAa POCTAa W PAa3BUTHUS PACTEHUU B

3aBHCHUMOCTH OT HaJIW4YMs (PUTOTOPMOHOB B MTUTATENBHOM cpesiey.
14



7. Buorexnosorus pacrenmii (10 )

Bo3MoXHOCTH ~ TpUMEHEHHsI  arpoOMOTEXHOJOTHH B CEJEKIMH, CEMEHOBOACTBE U
MMUTOMHUKOBO/JICTBE.

bosne3nu u ummynurtet pacrenuii: ot H.J. BaBuioBa 10 COBpeMEHHOCTH.

VYckopeHHass W TpaguIMOHHAs CEJIKIUS: COKpalllaéM CPOKH TOJYyYEeHHUsS] HOBBIX COpPTOB.
OcHoBHBIE MeTO/IBI cenekiuu. [ nopuamzanus. @opmsl 0T60pa. OCHOBHBIC HANIPABICHUS CEJICKITUU:
yIIydllleHHEe YPOXKaiHOCTH, YCTOWYMBOCTH K OMOTHYECKUM W aOMOTHYECKHM (akTopam.

O310poBIICHHE PACTEHUI OT BHPYCOB C IOMOIIBI0 METOJOB OHMOTEXHOJOTHH: METOJbI
KyJbTYphl aNUKaJIbHBIX MEPUCTEM, TEPMOTEpanuH, XeMOTepaluu, KPUOTEepanmuu U KOMIUIEKCHOMN

TCpaIrunu. HonyquHe O31I0POBJICHHOI'O MOCAA0YHOI'0 Marcpuaia —

KITyOHel KapTodess U CaKeHIEB TI0A0BBIX KYJIbTYP.

KynbTuBHpOBaHUE PACTUTENBHOIO MaTepuaia B KyJbTYpE in Vitro: OCHOBHBbIE NPUHIMIBI U
MOJ€eIu KyJILTUBAPOBAHUS. Kamnycorenes, CYCIIEH3UOHHBIE KYJIbTYpPBL pacTeHui.
Mukpopa3sMHOKEHHE pacTeHUH. DKOHOMUYECKUN dPPEKT OT BHEAPSHUS METOJOB OMOTEXHOJIOTHH B
PacTeHHUEBOICTBO.

Kpuoxpanenue pacrennit. Kpuonporekropsl. [TocTkpuorennas pereHepanusi.

buonoruueckue cpeacTBa 3alUThl PACTEHUN: MPEUMYILECTBA U MEPCHEKTUBBI MPUMEHECHHUS.

Tepmoc u cocya Jlproapa ¢ KHIKUM a30TOM, KpHOIIPOOHPKH.

Jlabopamopnvie u npakmuueckue pabomoi

[Ipaktuueckast pabora  «Pa3MHOXXEHHE  IUIOMOBBIX  PACTEHHH  YEPEeHKOBAHUEM U
MUKPOPa3MHOKEHHEM — IPUMEDP MaJIUHbI (WM 3€MJISTHUKHU, €5KEBUKH, CMOPOANHBI)».

[IpakTtruueckas paborta «BBeneHue pacteHuii B KyJbTYpy in Vitro W TOIJEp)KaHHE UYHUCTOMN
KYJbTYpPBbI SKCIUIAHTOBY.

[TpakTruueckas padbora «Pa3zMHOX)eHHE KapTOoQes B TPOOUPKED.

Hccnenosarenbckas padora «Kak mosrydaroT moTOMCTBO BET€TaTUBHO Pa3MHOXKAEMbBIX KYJIbTYP
€CJIM HE CEMEHaMu ?»

UccnenoBatensckas paborta «BelpamuBaHue pacTteHHii B mpoOupke». MccnenoBarenbckas

pabora «Kak ©00Xbs KOpOBKa ypokail cracajga —

0 COBPEMEHHBIX CII0co0ax OMOIIOTNYECKOH 3alTUThI PACTCHUID.

Monyab «CoBpeMeHHbIE OHOTEXHOJIOTUM B cejiekuumn». 11 kiaacc (34 1)

1. Fenernueckue pecypenl Poceunn (6 1)

CrpaTterum COXpaHEHUsI TEHETUUYECKUX pecypcoB. CoxpaHEeHHE pacTeHUM in Situ
U ex Situ.

buopecypcubie komnekuun Poccun. Komnekums renetnueckux pecypcoB pacteHuit BUP.
I'ep6apuit BUH. Konneknus renernueckux pecypcop xkuBoTHRIX BHUMI'PXK. Komneknuu kieTok u

mramMymoB BHUMCXM. JleMOHCTpaIust BUAEOPOIHKOB.,

Jlabopamopnvie u npakmuueckue pabomoi
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UccnenoBarenbckass padora «Ilo marepmanam dopyma «I['eHeTmueckue pecypchl Poccum»

(BBIOpATh TFOOOM JOKIIAI U MMOATOTOBUTH TI0 HEMY COOOIIICHNUE).

! Cm. npusoskenue.
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2. OCHOBBI T€HETHKH H ceJIeKInH (8 1)

HacnencTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3mMeHYnBOCTh MyTallMOHHAS U MOAU(PUKAITMOHHAS.

FGH — MaTepI/IaHLHBII\/'I HOCUTECJIb HACJIICACTBCHHOCTHU U UIBMCHUYUBOCTH. HyKJICI/IHOBBIe KHUCJIOTHEI.
Jlokanu3zanus reHetnueckoro marepuana B kietke. [lenenue knerok. Permnukanus JJHK. OcHoBHas
JI0OTMa MOJIEKYJIIpHO# Onostorun. Tpanckpunius. Tpancnsanus. MyTanun.

3aKOH TOMOJIOTMYECKUX PANOB B HacliencTBeHHOW uameHuunBoctu H.M. BaBumosa B 1920 u

2020 rr. JleMOHCTpaIHs BUAEOPOIMKOB..

Jlabopamopnule u npakmuueckue pabomol
[Ipaktuueckast padora «MoaupukamoHHas U3MEHYMBOCTh B MPUPOe» (coOpaTh U CPaBHHUTH
JIMCThS, IIBETKH C OJJHOTO PACTEHUS /WU C Pa3HbIX).

UccnenoBarenbckas padota «[' MO — 310 MyTariuu wim MOARQPUKAITAN 7
3. Unskenepusi B Guooruu pacrenuii (15 1)

Knerouynast u reHHas HHXEHEPUS PACTEHUIN JUTsl Pa3BUTHS CEJICKIUU.

[IprupoaHO-TpaHCTEHHBIE PACTCHUS.

Pacrenus-0nodadbpukm.

broTexHOoJOrnYecKre METO bl B CEIEKIIMU PACTEHUM.

I'enetnueckoe peaaKTUpOBaHUE KYJIBbTYPHBIX pacrenmii.  UYem reHerudeckoe
peIaKTUPOBAHUE OTIIMYAETCS OT TEHETUYECKONW MOAM(DUKAIIIH.

[Touck HOBBIX TEHOB-MHIIICHEH: CyIIECTBYIOIIHE MeToauKH. [IpoBeaenue in silico
aHanm3a.

['ennas nH>KeHepUs 3epHOBBIX KYJIbTYp. | '€HHast HH)KEHepuUs XJIomuaTHUKa. [ eHHas HHKeHepus
ToMara. ['eHHasg uHXKeHepus cou. ['€eHHas WHXXEHEepHs IUIOJOBBIX KyJIbTyp. ['€HHas WHXKeHepus

kapTodens. JleMOHCTpalus BUIEOPOTUKOB?.

Jlabopamopnule u npakmuueckue pabomol
[Tpaktuyeckas pabora «IlpoBenenue in silico ananusa Ans MOMCKA HOBBIX T'€HOB- MHILICHEH

JUTSl peTaKTUPOBAHUSI KYJIbTYPHOTO pacTeHUsI (Ha BBIOOD)».

4. Un:xenepusi B OMOJIOTHH JKUBOTHBIX (5 1)

COBpeMCHHBIC MCTO/bI B JXHUBOTHOBOACTBC: TPaHCIIJIaHTALlAA 3M6pI/IOHOB,

XUMEPHEIC ) KUBOTHBIC, KIIOHUPOBAHUC.

! Cm. npusoskenue.
2 CM. TIpUJIOKEHHE.
['eHHas MHKEHEPHS! B )KUBOTHOBO/ICTBE.

Jlabopamopnule u npakmuyeckue pabomul

[Tpaktnyeckas pabdora «IIpoBenenue in silico ananusa aJis TOUCKA HOBBIX T€HOB- MHIIICHEH /IS
peIaKTUPOBAHUS KUBOTHOTO» (Ha BBIOOD).

HccnenoBatenbckast pabora  «['eHHass  WHXEHEpHS KHBOTHBIX: apTyMEHTBI

32 U IPOTHUBY.
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TEMATHYECKOE IINTAHUPOBAHUE

Temwt 3anamuii

Konuuecmeo

yacoe

OcnosHoe codeporcanue

MopnyJsib «ArpoTeXHOJIOTHH HacTOsIIero u Oyaymero». 10 kaace

1. BuoTexHonorus Kak Hayka

Temuvl 3anamuii

4

Konuuecmeo

yacoe

Hcropust BOSHUKHOBEHHSI HAYKH,
OCHOBHBIE Pa3/elibl, CBS3b
OMOTEXHOJIOTHH C IPYTUMH HayKaMH
(buonorueit, 00TAHUKOM, 300JIOTHEH,
MUKpOOHoIoTHEel, OMOXHMUEH,
(bHU3HOIOTHEN, TCHETHKOM,
MEJIUIIMHON) U OTpaciisiMU
MPOMBILUIEHHOCTH (THILEBasi, JeTKasi),
CEIIbCKOTO X03SMCTBA
(’KMBOTHOBOJICTBO, PACTCHUEBOICTBO)
Y 3/IpaBOOXPAaHEHUEM, U3BECTHBIC
By3bl 1 HUW, cBA3aHHBIE

¢ OMOTEXHOJIOTHEH:

O®OUII buorexnonorun PAH,

®I'bHY BHUNCEB,

®I'GHY ®UIL] BUP,

®I'bHY BHUNCXM,

OcHognoe codepawcanue

Buowl desmenvrnocmu obyyarowuxcs

PackpsiBaTh cojiep:kaHne TEPMHHOB
U TIOHSATUH: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOIOTHH.

OnuchIBaTh MPOIECC BHITOJHEHUS
WCCIIEeIOBAaHUH U IPOTHO3UPOBATH
Pe3yIBTAThI SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAYYHBIC
IIKOJIBI B 00JIACTH OMOTEXHOJIOTHH.
PaznuaTh pa3zenbl OMOTEXHOJIOTHH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTHH
C Pa3IMYHBIMH OTPACIISIMU HAYKH H
MIPOMBIIIICHHOCTH.

BEISBIATE pa3inuuus MexIy
pasnenaMu OMOTEXHOJIOTHH.
DopmMynupOBaTh U OOBSICHSITH

MIPUHILINII Pa3BUTHSI HAYKU

Buowt oesmenvrocmu obyuarowuxcs

18



2. O0mme moHsI T OMOTEXHOJIOTUHI

Temuvl 3anamuii

Konuuwecmeo

yacoe

OI'BHY Ullul” CO PAH,

OI'AOY BO M®THU, OI'BOY

BO MI'Y, ®I'bOY BO

CIIor'y, ®I'AOY BO HI'Y,

®I'bOY BO PTAY-MCXA umenu
K.A. Tumupsizesa.

CoBpeMeHHbIC HAIIPaBJICHUS PA3BUTHUS
arpoOMOTexXHOIOTHH. MeTo b

OMOTEXHOJIOTHH B HayKe U MPAKTUKE

[TonsiTHEe OMOTEXHOJIOTHH. 3a4eM YEIIOBEKY
OMOTEXHOJIOTHH, B UEM UX MIPEUMYIIECTBO
nepe;l XUMHUYCCKUM CUHTC30M. OCHOBHBIG
00BEKTHI OMOTEXHOJIOTHH: TTPOMBIIIIICHHBIC
MHUKPOOPTaHU3MBI, KJIIETKH ¥ TKAHWU PacTCHUH,

KHUBOTHBIX.

[Ipaxruueckas padora «IIprumepbl

OcHognoe codepawcanue

6I/IOTCXHOJIOFI/II/I. BLIHOHHGHI/IC
HpeI[JIO)KeHHBIX

HCCJIEI0BATEIbCKUX PadoT:

«Co3nmanye OMOJIOTHYECKH aKTUBHBIX
100aBOK M BUTAMHUHOBY, « BEIBeeHME
HOBBIX COpTOB paCTeHI/Iﬁ, HOpO,Z[ KHNUBOTHBIX
C 3aJJaHHBIMH CBOMCTBaMM», «Co3gaHue
OakTepuii, CIOCOOHBIX TTepepadaThIBATh
HEPTD

U YCTPAHATH MOCJICACTBUS €€ Pa3IHBOB:
TUTIOCHI 1 MUHYCBDY. DKCKYpCHUS

«buorexHomorus: HayKa

U KU3Hb» B By3 ninu HHN

PackpriBaTh cofiep:kaHne TEpPMUHOB

U IOHATHH: OOBEKTHl OHOTCXHOJIOTHHU,

KJIETKM M TKaHU pacTeHUl, >KUBOTHBIX,
MHKpPOOPTaHU3MBI.

OnwuceIBaTh MpoIecc OMOTEXHOIOTHYECKOTO
IIPOM3BOJICTBA. XapaKTEPU30BaTh pa3INyuHbIE

00BEKTHI OMOTEXHOJIOTHIA.

Buowt oesmenvrocmu obyuarowuxcs
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3. OcobenHoCTH

arpoOMOTEXHOJIOTUU

Temuvl 3anamuii

pUMEHEHUS OMOIOTMYECKUX OOBEKTOB B

TBOEH KU3HU»

4 [{enu n 3a7a491 arpOOMOTEXHOJIOTHH.

OcHOBHBIE OOBEKTHI ArPOOHOTEXHOJIOTHH.

buorexHonornueckue moaxoabl

Konuuecmeo

OcHognoe codepawcanue
yacog

Paznuyath npoMbIlIuIeHHBIE
MHUKPOOPTaHU3MBI, KIICTKH ¥ TKAaHH PaCTECHHH,
KHMBOTHBIX KaK OMOTEXHOJIIOTHYECKHE
OOBEKTBHI.

CpaBHHMBATH MEXKTy COOOM MPOIECCHI
XUMHUYECKOT'O CHHTE3a M OMOTEXHOJIOTHH.
BruaBnare Hanbosnee 3 pexTuBHbIE 0OBEKTHI
OMOTEXHOJIOTHH.

XapakTepHu30BaTh OCOOCHHOCTH CTPOCHUS U
(YHKLINU pa3InYHbIX OMOIOTHIECKUX
00BEKTOB.

®opMyaHpOBaTh U OOBSICHATH IPHHIIHIT
paboThl OMOTEXHOIOTUYECKOTO
IPOM3BOJICTBA BEIOPAHHOM IPyTITBI
BEIIECTB/

MaTepraioB

PackpriBaTh copepKkaHie TEPMUHOB H
MOHATUM: COXPAHEHUE PACTCHUN U

JKUBOTHBIX, BUJBI KOJICKITAI

TEHETUYECKOTO pa3HOOOpa3usl.

Buowt oesmenvrocmu obyuarowuxcs
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Temwt 3anamuii

Konuuecmeo

yacoe

JUTSL HAJIS)KHOTO COXPAHEHUS KOJUTIEKIIUN
TeHETHUYECKUX PECypCOB PACTCHUH U
KUBOTHBIX. [ToHsTHS

0 NOJIEBBIX, i Vitro

U KpHoKosueKuusax. PocT u pazsurtue
AKHUBOTO 00BEKTa B 3aMKHYTON CHUCTEME B
KOHTPOJHPYEMBIX YCIOBUAX: KaK 3TO
BO3MOJKHO.

OcHOBHbIE TOMEUICHUS [

MTOJTHOLIEHHOW PabOThI

naboparopur OMOTEXHOJIOTHH (JJaMHHApHAS
KOMHAaTa, CBETOBAasl, aBTOKJIaBHAS KOMHATHI,
MOMEILEHUE /ISl IPUTOTOBJICHUS
MUTATENbHBIX CPEJl, MOCUHAs): UX
(byHKIHOHAT

U OCOOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSI OpraHu3anuu 1aboparopuu
OMOTEXHOJIOTHH, UX PYHKIIUU U
BO3MOYKHOCTH (aBTOKJIAB,

CyX0XapoBoi mkad, IUCTHILIATOD,

OcnosHoe codeporcanue

OnuceIBaTh NpoLECC COXPAaHEHUS U
Pa3MHOKEHHMs pACTCHUN

B KOHTPOJIUPYEMBIX YCIIOBUSAX CPE/IbI.
Xapakrepu3oBath (hasbl pocta

Y pa3BUTHUS PACTCHUM B 3aMKHYTOU CUCTEME.
Paznuuathk nmpenmyinecTa

Y HEJIOCTATKHU Pa3InYHbIX TUTIOB KOJUICKLIUH.
CpaBHMBATH 3Tanbl pabOTHI

B JabopaTopuu OMOTEXHOJIOTHUHU. BBIABISATH
HanOosnee 3¢ pekTuBHBIE TPUEMBI IS
COXpaHEeHHs 00pa3LOB pacTeHUI 1
KHUBOTHBIX.
XapakTepu3oBarh 0COOEHHOCTH
CTpoeHHMsT W (QYHKIIMH 00pas3IoB
pacTCHUA.

@opMynupoBaTh W OOBSACHATH MPUHIIMII

KPUOKOHCEPBAIIMHU PACTCHUM

Buowl desmenvrnocmu obyyarowuxcs
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pH-meTp, Bechl, mTaMmuHap-00KC,
CTEpUIIN3aTOp UHCTPYMEHTOB, CBETOBAS
YCTaHOBKa, KJIMMaTnuueckas kamepa, Y O-
WOHU3ATOP, XOJOAUIBHHUKH [Tl XPAaHCHHUS
MUTATEIbHBIX CPE U IP.).

WHCTpYMEHTHI ISl TPUMEHEHHS] METO/IOB
OMOTEXHOJIOTHH pacTeHHI (TIpernapoBaibHas
UTJIa, CKaJIbIIeIb, THHIICT, HOXKHHUIIBI).
OCHOBBI TEXHUKHU 0€30MaCHOCTH MPH padoTe
¢ mpubopamu. OCHOBHBIEC TPUOOPHI st
OpraHu3aIyu JJabopaTopuun
OMOTEXHOJIOTHHU: aBTOKJIAB, CyX0XKapOBOU
mkad, ucTususTop, pH-meTp, Bechl,
JTaMUHAp-00KC, CTEPUITH3ATOP
WHCTPYMEHTOB, CBETOBAs yCTAHOBKA,
KIMMaTuueckas kamepa, Y @-nonuszarop,

XOJOOUJIBHUKHU [JIA XPAHCHUA

MATATENBHBIX CPEI U JIP.

Konuuecmeo

Temvl 3anamuii OcnosHoe codeporcanue Buowi oeamenvrocmu o6yuarouuxcs
yacos



4. KynpTypa KJI€TOK U TKaHEH

Temwbt 3anamuii

Konuuecmeo

yacoe

HMHCTpyMEHTBI U1 IPUMEHEHUST METO0B
OMOTEXHOJIOTHH PACTEHHI: MpernapoBaIbHas
UIJIa, CKaJIBIIEIIb, IMHLET, HOXKHULIBL.
[Ipaktuueckass  pabora  «KymnbrypHoe
pacTeHHEe B  KyJIbTYPaJbHOM  COCYJE:
OTIUIIIH PacTEHHE B IPOOUPKED.
HccnenoBarensckas pabota «Poct
YEPEHKOB PACTEHUH B BOJE C PA3HBIM

ypoBHeM pH»

Mertozpb! KyIbTYphI KJIIETOK U TKAHEN B
cenekuuu. KammycHas kynbTypa.

KynpTypa KI€TOK 1 arperaToB KJIETOK.
Kynberypa nporomnactos. [lonyuenune
COMATUYECKUX THOPUIOB METOJIOM CIUSHUS
M30JMPOBAHHBIX IPOTOILJIACTOB.

Knerounas ceneknusa. Ucnons3oBanue
TaryiouIUU B CENEKIINHU.

[IpumMepsl npuMEHEHUs KyJIbTYp

KJICTOK U TKaHEH B HaYy4YHBIX

OcnosHoe codeporcanue

PackppiBaTh cofepxaHue TEPMUHOB U
HNOHSTHI: KaJUTyC, IPOTOILIACT,
COMATHUYECKUI THOPU/I, TAILIION]], IITAMM.
OnuceIBaTh NpoLecc KyJIbTHBUPOBAHUS
KJIETOK Y TKAHEW paCTEHUMN U KUBOTHBIX.
XapakTepHu30BaTh pa3HbIe ITaIbl
KYJIbTUBUPOBAHMS KJIETOK M TKAHEW pPaCTEHUI

" XUBOTHBIX.

Bruiare Hanbonee 3 dexTuBHbIe

Buowl desmenvrnocmu obyyarowuxcs
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UCCJICIOBAHUSX U B MIPAKTUKE
pasinunbix HUU: 3HakoMCTBO C
JUTEPATYypPON — HAyUHBIMU

My OJUKAITUSIMHA TI0 Pa3HBIM 00BEKTaM
(MHUKpOOBI, pacTeHUs, )KUBOTHBIE).
XapakTepucTUKa KJIETOK, KyJIbTUBUPYEMbBIX
in vitro. MopdoreHeTHaecKue myTH Pa3BUTHS
KJIETKHU in Vilro.

W3BecTHBIE KOJTEKIINU
OMOTEXHOJIOTHYECKUX O0OBEKTOB — UX

poJib, 33]1a4H, COCTaB, MPUMEPHI (in Vitro
KOJUIEKIMU PACTEHUH, KOJIEKIINI

ITAMMOB MUKpOOpraHu3MoB. CeMuHap

10 IPOYUTAHHOM JIUTEpAType, TOKIaIbI
oOyyJaronuxcsi).

broTexXHOJIOrUs IPOU3BOACTBA KYJIBTYPBI
KJIETOK, TKAHEH U OpPraHOB

PacTCHMIA.

METO/IbI KYJbTUBUPOBAHHUS KJIIETOK U
TKaHEW pacTeHUH, KUBOTHBIX,
MHUKPOOPTraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH CTPOCHUS U
(GYHKITUHN KIETOK

Y TKAaHEN PaCTEHUH, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.

DopMyIUPOBATH U OOBSICHATH IPUHITUTI
BBDKHBAEMOCTH, pOCTa

Y pa3BUTHS KYJIbTUBUPYEMBIX KIETOK U

TKaHel

Konuuwecmeo

Tembl 3auamui OcHosHnoe cooepoicanue Buowt oesmenvrocmu obyuarowuxcs

yacoe



5. IlutarenbHble Cpelbl A1

arpoOMOTEXHOJIOTHi

Temwbt 3anamuii

Konuuecmeo

[Ipaxruueckas padota «IIporomiacTs
KJICTOK.

HccnenoBarenbckast pabora
«CymiecTByromnme KOJUIEKIUU KIETOK U
mTamMmmMoB B Poccuu u ux poiib

B Pa3BUTHU F€HETUYECKUX
TEXHOJIOTHID.

HccnenoBatensckas padora
«I".JI. Kapnie4eHKO KaK reHeTHK-

SKCIICPUMCHTATOP U OMOTEXHOJIO

Makpo- 1 MUKPO3JIEMEHThI, UCTOUHUKU
YIJI€BOAOB, BUTAMUHBI, )KEIHPYIOIINE
areHThl. THUIBl NUTATENBHBIX CPEXl — KUIKHE
U TBEpJIbIE.

[IutaTensHbIE Cpeabl

U1 OMOTEXHOJIOTUU pacTeHui. PaspaboTka
HOBBIX ITUTATEIbHBIX CPE, B TOM YHCIIE

BKJIFOYAarOIIuXxX 6HOCTPIMy.IISITOpI>I " JpyTruc

peryssiTopsl pocta. Meroasl

OcnosHoe codeporcanue

PackpsiBaTh coniep>kaHue TEPMUHOB U
MOHATUH: MUTATCIILHAS cpcaa,
KOMIIOHEHTHI TUTaTeIbHOU cpenbl, pH
pacTBopa.

OnuceIBaTh Mpolecc MPUrOTOBICHUS

MUTATCIIBHBIX CPEA IJIA pa3HbIX 00BEKTOB.

XapakTepHu30BaTh MPOIIECC
NPUTOTOBIICHHS MU TATEIIBHBIX CPET B

3aBUCHUMOCTH OT BI:IGpaHHOFO

00BEKTa UCCIIEIOBAHYS.

Buowl desmenvrnocmu obyyarowuxcs
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ONTUMM3ALMH MUTATENBHBIX cpell. OCHOBHbIE
KOMIIOHEHTBI IUTATEIbHBIX CPEJL
(MaKkpoO3JI€eMEHTBbI, MUKPO3JIEMEHTHI,
VCTOYHUKH YIJIEpOJa, BUTAMMHBI,
KEJIUPYIOIINE areHThI, PETYJIATOPHI pOCTA).
Yposens pH nurarenbHOM cpenbl

Y €ro BIIMSIHUE Ha pa3BUTHE pacTeHUi. Bechl,
pH-meTp.

JlaGopatopHas pabota «IlutaTenbHbIe Cpebl
1 YCJIOBHSI KYJIbTUBUPOBAHUSA, KyJIBTYpPbI
PACTUTENIBHBIX KIETOK

U TKa"ew». [IpakTnueckas

pabota

«ITpuroToBNIeHNE CTOKOBBIX (MATOYHBIX)
pPacTBOPOB MAKPO- U MUKPOXJIEMEHTOB
IIUTATEIbHOM Cpenbl 110 nponucu Mypacure u

Ckyray.

[TpakTuueckas padbora
«[IpuroroBieHNE MATATETBHBIX CPEIT TS

BBEJCHUS B KYIILTYPY in VIIro»

PaznuuaTh TUMBI MUTATENBHBIX CPEl B
3aBUCUMOCTH OT 3aJa4u
KYJIbTUBUPOBAHHUS.

CpaBHUBATh PaCTBOPUMOCTH BEIIECTB BO

BpEMs MIPUTOTOBJICHHU S IMUTATCIIBHBIX CPC.

CpaBHI/IBaTB THUIIBI TATATCIIBHBIX CPC/ B
3aBUCUMOCTH

OT UX COCTaBa.

Briasnare HaH60nee BaXXHBIC
KOMITOHEHTHI ITUTATEIILHON CPEeIbl 1
MPOTHO3UPOBATH YD (PEeKT

OT HEXBATKU KAXKIOTO M3

KOMITOHEHTOB.

XapakTepu30BaTh GYHKIUU KOMIIOHEHTOB
NUTATENbHBIX cpea. DopMynmupoBaTh U
OOBSICHATH TPUHIIHIT KYJIbTHBUPOBAHHSI
pacTeHul Ha MUTATEIbHBIX CPEaax

PA3JINIHOIO COCTaBa

Konuuecmeo

Temvl 3anamuii OcnosHoe codeporcanue Buowi oeamenvrocmu o6yuarouuxcs

yacoe



6. PerynsaTopsl pocta Kak (hakTopsl

ycrexa OMOTEeXHOJIOTUH PaCTEHUH

Temwt 3anamuii

Konuuecmeo

Poct u pa3zesutne pacrenuii. OcranabHbie
sTarnsl oHTOreHe3a. Oomue
3aKOHOMEPHOCTH POCTa PAaCTEHHIA.
OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCUHBI, TUTOKMHUHBI, THOOEPEITHHEI,
ABK, atunen u ap.) 1 ux QyHKIuH Ha
pa3HBIX dTanax pa3BUTHUS PACTCHUSI.
W3BecTHbIE TeHETHUECKUE MEXAHU3MBI,
KOHTPOJIMPYIOIIUE POCT U pa3BUTHE
pacTeHun.

DOHJOTEeHHBIE U IK30T€HHBIE
pETYJISATOPHI POCTa PACTEHHUH B
npoOupKe.

JlaGopatopHas pabora
«DeHoTUNHYECKas! OLIEHKA pOCTa

Y pa3BUTHUS PACTEHUH B 3aBUCUMOCTH OT
HaJIn4usi GPUTOTOPMOHOB

B [IUTATEIIBLHOM CPELIE»

OcnosHoe codeporcanue

PackppiBaTh cofepxaHue TEPMUHOB U
HOHATHI: (PUTOTOPMOHBI, PETYISATOPbI
pocTa pacTeHHUil.

OnuceIBaTh NPOLIECC PpOCTA U

pa3BUTHUSA PACTCHUM.

XapakTepu3oBaTh IPOLECC POCTa

Y pa3BUTHUS PaCTEHUI B 3aBUCUMOCTH OT
TEHOTHIIA ¥ OKPYKAIOIIUX YCIOBHH.
Paznuyath GyHKIMHU PETYIATOPOB POCTA.
CpaBHMBaTh (YYHKIMH PETYISTOPOB POCTA.
BBISABIIATE GYHKLINU PErysIiTOPOB POCTA IO
peI0KeHHBIM ) heKTam.
XapakTepu30BaTh OCOOCHHOCTH CTPOCHHUS U
(YHKINU pa3IMYHBIX (PUTOrOPMOHOB.

DopmMyIupoBaTh U OOBSICHITD
MIPUHIINI BO3/IEHCTBUS (GUTOTOPMOHOB Ha

POCT U pa3BUTHE PACTCHUU

Buowl desmenvrnocmu obyyarowuxcs
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7. BUOTEXHOJIOT s paCTCHUI

Temwt 3anamuii

10

Konuuecmeo

yacoe

Bo3MoxHOCTH ITPUMEHEHUS
arpoOMOTEXHOJIOTHI B CENIEKIIUH,
CEMEHOBO/ICTBE U MIUTOMHUKOBO/ICTBE.
bosie3Hn 1 UMMYHUTET pacCTCHHM:

ot H.M. BaBusioBa 10 COBpeMEHHOCTH.

Y cKopeHHas U TpaJuLMOHHAs CEJIEKIMS:
COKpAI[aéM CPOKH MOJIYUYEHHS] HOBBIX COPTOB.
OCHOBHBIE METO/IbI CEJIEKIUN.
I'ubpuausanys.

®opmbl 0TO0pa. OCHOBHEIE HANIPABICHUS
CEJIEKLMH: YIy4IlIEHUEe ypOKaNHOCTH,
YCTOMYHUBOCTH

K OMOTHYECKUM U a0MOTHYECKUM (PAKTOpaM.
O3110poBIIEHNE PACTEHUI OT BUPYCOB C
MOMOIIbIO METO/I0B OMOTEXHOJIOTHH:
METO/IbI KyJIbTYpPbl alTUKAJIbHBIX MEPUCTEM,
TEPMOTEPANNHU, XEMOTEPAIINHU, KPUOTEPAIIUN
Y KOMIUIEKCHOM Tepanuu. [lomyuenue

O03JOPOBJICHHOTO IMTOCAA0OYHOI'O

OcnosHoe codeporcanue

PackpriBaTh conepkaHre TEPMHUHOB U
MOHSATUH: CENEKIINsI, CEMEHOBOJICTBO,
MUTOMHHUKOBOJICTBO, MUKPOPa3MHOKEHHE
pacTeHui, 0310POBJIECHUE PACTCHHUIA.
OnuceIBaTh MPOIECC MUKPOPAZMHOKECHHUS
pacTeHuid, Co3/JaHMs HOBOTO UCXOJIHOTO
MaTepuaa Jijisl CEJIeKIuU, 0Toopa,
037I0POBJICHUS PACTEHUN U TOTYYECHHS
03JI0pOBJIEHHOTO MTOCAaJI0YHOTO MaTepHuaia.
XapakTepu3oBaTh IPOLIECC YCKOPEHHOU U
TPaIULIMOHHOM CEJIEKIIHH,
MUKPOPa3MHOKEHHUSI, 03[J0OPOBIICHUS
pacTeHun.

Pa3znuyath METO/BI CeNEKINH, CIIOCOObI
03J10pOBJIeHUA pacTeHui. CpaBHUBATh
METO/IbI CEEeKIUH, CTIOCOOBI 03TOPOBIICHUS

pacTeHun.

BriaBaars HanbOojiee 1 HaUMEHee

Buowl desmenvrnocmu obyyarowuxcs
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Temwt 3anamuii

Konuuecmeo

yacoe

MaTepHaia — KiyoHei kaprodens u
CaXEHIIEB IIJIOJO0BBIX KYJIBTYP.
KynpTuBHpOBaHKE PACTUTEIBHOTO
Marepualia B KyJbType in vitro:
OCHOBHBI€ IIPUHIIUIIBI U MOAEIIHU

KyJnbTUBHpOBaHus. Kamycorenes,

CYCII€H3UOHHBIE KYJIbTYPbI PACTCHHM.

Mukpopa3MHOKEHUE PACTEHUM.
DKoHOMUYECKUM 3PPEKT OT
BHEJIPEHNUSI METOJI0B
OMOTEXHOJIOTHH B PACTEHUEBOJICTBO.
Kpuoxpanenue pacTteHuid.

Kpuonporekropsl. [locTkpuorenHas

perenepanus. buonorudeckue cpeacTsa

3alIUThl PACTEHUI: TPEUMYIIECTBA

U MIepCIeKTUBBI TpuMeHeHus. Tepmoc u

cocyn JIproapa ¢ KUIKUM a30TOM,

KPHOIIPOOUPKH.

[IpakTuueckas padora «PazMHoOxeHHE

IUIOJIOBBIX PACTEHUN YEepEeHKOBaHHEM

OcnosHoe codeporcanue

a¢dheKTHBHBIE CTIOCOOBI TOTYYEHUS
UCXOJIHOTO MaTepHrasa

JUTSL CEJIEKIINH; 03/I0POBJICHUS PACTCHUH.
XapakTepHu30BaTh 0COOCHHOCTH U
(YHKIIMU METOJIOB CEJICKIIHHY,

CHI0CcO0O0B 03JOPOBJICHUS PACTEHHIH.
dopMyUpOBaTh ¥ OOBACHITH IPUHITHIT
TPaIULIMOHHOMN

U YCKOPEHHOM CEJICKIIMH, TPUHITUT paOOThI
TOTO WJIM UHOT'O METO/1a 03/I0POBIICHHS

pacteHui

Buowl desmenvrnocmu obyyarowuxcs
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Y MUKPOPa3MHOXEHUEM — MPUMEP MaTUHBI
(MM 3eMITSTHUKH, €KEBUKH, CMOPOIIHBI )».
[IpaxTuueckas padota «BBeneHne pacTeHui B
KyJAbTYDY iR Vitro

U MOJICPKAHUE YUCTON KYJIbTYpPbI
IKCIUIAHTOBY.

[IpakTruueckas padota «Pa3zmMHOKeHUE
KapTodens B IpoOupKe».
HccnenoBatensckas padora

«Kaxk nmoiry4aroT moToOMCTBO BEr€TaTUBHO
Pa3MHOKAaeMbIX KYJIbTYp €CIIU He
cemenamu?» MccnenoBarenbckas padora
«BplIpanuBanue pacTeHUH B

POOHPKEY.

UccnenoBatensckas padora «Kak 60xbst
KOpOBKa yposkaii criacajia — o

COBPEMEHHBIX CIIOCcO0ax

OMOJIOTYECKOM 3aIUTHl PACTCHUI

NTOI'O ITO MOJVJIIO 34

Konuuecmeo

Tembl 3auamui OcHosHnoe cooepoicanue Buowt oesmenvrocmu obyuarowuxcs
yacos



Moayab «CoBpeMeHHbIe 0MOTEXHOJIOTHH B ceslekium». 11 kiaace (34 v)

1. 'enetnueckue pecypcol Poccun 6 CtpaTteruu CoXpaHeHUsI TeHETUYECKUX PackpeIBath cosiepkaHre TEPMUHOB U
pecypcoB. CoxpaHeHue pacTeHHI MOHATHUI: COXpPAHEHUE PACTECHUM in Situ U
in Situ v ex situ. ex situ.
buopecypcHubie koutekiuu Poccuu. OnuceIBaTh MPOIECC COXPAHEHUS PACTEHUI B

Kosnekius reHeTHYeCKUX PeCypCcoB PacTeHHIA YCIOBUSAX in Sifu U ex situ. XapaKTepu30BaTh
BUP. I'epbapuit BUH. Konnekius CHOCOOBI COXpAaHEHHS PACTEHHUH B YCIOBHUAX
TEHETUYECKHUX PECYPCOB JKUBOTHBIX in situ U ex situ.

BHUUIPX. Komnekiuy kiieTok U mraMmmMoB — PaznudaTth criocoObl COXpaHEeHUs pacTeHUN

BHUUNCXM. UccnenoBarenbckas padbora B YCJIOBMSIX in Situ U ex situ. CpaBHUBATh
«Ilo maTepuanam ¢opyma 0COOEHHOCTH COXpPaHEHUS paCTCHUH B
«I"eneTnyeckue pecypcol Poccun» YCIIOBUAX

in situ v ex situ.

Bruiare HanOomnee 3¢ GeKTUBHBIN MPUEM
JUIs COXPAHEHUsI KOHKPETHOro o0pasua
pacTeHui.

XapakTepHu30BaTh 0COOCHHOCTH U
byHKUIMN.

DopMynHupoBaTh U OOBACHSTH

Konuuecmeo

Temvl 3anamuii OcnosHoe codeporcanue Buowi oeamenvrocmu o6yuarouuxcs
yacog
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2. OCHOBEI T€HETHUKU U

CENEKIINHU

Temwt 3anamuii

Konuuecmeo

HaciiencTBeHHOCTD M N3BMEHYMBOCTD —
OCHOBHBIE€ CBOMCTBA JKUBBIX OPTaHU3MOB.
M3MeHYnBOCTE MyTallUOHHAS U
MOIU(DUKAIIMOHHAS.

I'en — MaTrepuanbHbIl HOCUTEIb
HACJICICTBEHHOCTU U U3MEHYMBOCTH.
HyxiienHOBBIE KHCIIOTBI.

Hoxanmam/m FCHCTUYCCKOTO MaTCpHralia B

knetke. Jlenenune kinerok. Permmukarus JITHK.

OcHOBHas TorMa MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. Tpancisinusa. Myranuu.
3aKOH rOMOJIOTHUECKUX PSI/IOB

B HaCJIEACTBEHHOU n3menuuBoctu H.I.
BaBmioa B 1920 wu 2020 rT.
[IpakTruueckas pabota
«MonupukanmoHHas H3MEHYHUBOCTh

B IpUPoie» (COOpaTh U CPABHUTH

OcnosHoe codeporcanue

NPUHIAI i7 Sifu U ex Situ COXPAaHEHUS

TEHETUUYECKUX PECYPCOB PACTECHUI

PackppiBaTh cojyiepskaHne TEPMUHOB U
MTOHSTHI: HACIICICTBEHHOCTb,
n3MeHunBocTh, red, JIHK, PHK, Oernok,
3aKOH TOMOJIOTUYECKHUX PSIOB B
HACJIC/ICTBEHHON N3MEHUYHUBOCTH.
OnuchIBaTh MPOSBIACHUS MOAU(PUKAITMOHHON
¥ MyTallMOHHOW U3MEHYUBOCTHU, CTPOCHHE
JIHK

n PHK, Genkos.

XapakTepu3oBaTh CTPOSHUE

1 QYHKITUY HYKJIICMHOBBIX KHCIIOT, OCIKOB.
Pasnuuath THUIIBI H3MEHUYHBOCTH.
CpaBHUBATH MYTaIlMOHHYIO

¥ MOIU(DUKAITMOHHY IO U3MEHYHBOCTb.
BrisiBnsaTe MomuUKAIMKM U MYy TaIINH.
XapakTepu30BaTh 0COOEHHOCTH U

¢bynkunu JIHK, PHK, 6enxos.

DopmMyIupoOBaTh U OOBSICHSITD

Buowl desmenvrnocmu obyyarowuxcs
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JUCTHSI, IIBETKU C OJTHOTO PACTEHUS W/WJIH C
Pa3HBIX).
UccnenoBarenbckas padora «[ MO —

9TO MYTaIlUU WA MOJU(PHKAIIAN

MIPUHLIMI AEHCTBUS 3aKOHA TOMOJIOTHYECKUX
pAIoB
B HaCJIeACTBEHHON N3MEHUYNBOCTH

3. Mnxenepus 15 Kiietounast u reHHas MHXXEHEPUS PackpsiBaTh conep:kaHue TEPMUHOB U

B OMOJIOTUH pacTeHUi pacTeHui JUisl pa3BUTHUS CEJIEKLIUH. MOHATUI: KJIIETOYHAS U T€HHAsI HH)KEHEPUs
[IpupoaHO-TpaHCTEHHBIE PACTEHUS. pacTeHnii, FEHETUYECKOE PETAKTUPOBAHUE,
Pacrenus-6nodadbpuku. I'MO, in silico ananus.
brorexHoornueckue MeToIbl B OnuchIBaTh NMPOIECC KJIETOUHON U
CEJIEKI[MU PACTCHU. T€HHON MH)KEHEPUH PACTEHUH,
['eneTnyeckoe peJakTUPOBAHNE KYJbTYPHBIX IMPUHIMIBI TEHETUYECKOTO
pacteHuii. Yem reHeTHYECKOE penaktupoBanus, coznanue MO,
PEAAKTUPOBAHUE OTIIMYAETCS OT aTamel in silico ananuza.
TeHeTHYECKON Moaudukanuu. XapakTepru30BaTh COBPEMEHHBIE JOCTHKECHHUS
ITorck HOBBIX T€HOB-MHIIICHEN T€HHOW U KJIETOYHOU MHKEHEPUU PA3HBIX
CYILECTBYIOIIAE METOIUKH. BUJIOB PacTEHUH, MpOBeIeHuE in silico
[IpoBenenue in silico anamuza. aHanusa.
l'ennass  wHXXEHepUs  3€pHOBBIX Paznuyath reHHY10 U KIETOYHYIO HHKEHEPUIO.
KyabTyp. I'eHHast HHmxeHepus CpaBHUBaTh OMOTEXHOJIOTUYECKHE
XJIOMMYaTHUKA. [ 'eHHast UHXeHepus

Konuuecmeo
Temvl 3anamuii acos OcHognoe codepawcanue Buowl desmenvrnocmu obyuarowuxcs
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4. Unxenepus

B OMOJIOTMH KUBOTHBIX

Temwbt 3anamuii

Konuuecmeo

yacoe

tomara. I ennas naxxenepus cou. I'ennas
MH)XEHEpUS TUIOA0BBIX KylbTyp. ['eHHas
WHXXEHEepHs KapToders.

[Ipaxtuueckas padora «IIpoBenenue in
silico aHanm3a IS IIOMCKA HOBBIX T€HOB-
MHUIIEHEN ISl peJaKTUPOBaHUS

KyJIbTYpHOT'O pacTeHus (Ha BbIOOp)»

CoBpeMEHHbBIE METO/IbI

B )KHBOTHOBO/ICTBE: TPAaHCIUIaHTAIUS
SMOPHOHOB, XUMEPHBIE JKUBOTHEIE,
KJIOHUPOBAHHUE.

I'ennas nHxeHepus B

JKHBOTHOBOJICTBE.

[Ipaktruueckas padota «IIpoBeneHue in
silico aHanu3a I IIOMCKA HOBBIX T€HOB-

MHUILEHEN U1l pEAAKTUPOBAHUSA

JKHBOTHOTO» (Ha BBIOOD).

OcnosHoe codeporcanue

METO/Ibl B CEJIEKIIMHM PACTEHUM.
BrIsIBAATE pa3znuuust MEXITY
TeHEeTUYECKUM PEeIaKTUPOBAHUEM U
TEHETUYCCKON MOIU(PUKAIIUCH.
XapakTepu3oBaTh OCOOCHHOCTH H
byHKUIMN.

DopMyTUpPOBaTH U OOBICHITH IPUHITHIT
KJIETOYHOW Y T€HHOW WHKEHEPUH,
TEHETUYECKOTO PEIAKTUPOBAHUS U

T€HETUYECKON

MoauHUKaAITIN

PackppIBaTh conepkanre TEPMHUHOB U
TIOHATHH.
OnuceiBaTh TPaHCILIAHTAIIMIO SMOPHOHOB,

XUMCPHBIX )KUBOTHBIX, KIIOHUPOBAHUC.

XapakTepHu30BaTh TPAHCIUTAHTAIIHIO
SMOPHOHOB,  XHMEPHBIX  JKUBOTHBIX,
KJIOHUPOBAHHE.

Paznuuathk TpaHCIUIAHTALIMIO

3M6pI/IOHOB, XUMEPHBIX )KUBOTHBIX,

Buowl desmenvrnocmu obyyarowuxcs
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NTOI'O ITO MOJVJIIO

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
68

HUccnenoBarensckas padora «I eHHas
MH)KEHEPUs )KUBOTHBIX: apIyMEHTHI 3a U

MIPOTUBY

KJIOHHPOBaHHE.

CpaBHMBATh TpaHCIUIAHTAIIUIO SMOPHUOHOB,
XMMEPHBIX )KUBOTHBIX, KIOHHPOBAaHUE.
XapaxkTepr30BaTh 0COOCHHOCTH H
byHKUIMN.

DopMynHupoBaTh U OOBSCHITH TPUHIHIT
TeHHON MHXEHEPUH, TEHETHIECKOTO

peAaKTUPOBaHUS

Y TeHETUYeCKON Moaudukanuu

35



IMPUJIO)KEHUE. ®UJIBMBbI U 3AITMCHU TEJEBU3UOHHBIX ITPOI'PAMM

Mopnyb «ArpoTexXHOJIOTHH HacTOsIIero u oyaymero». 10 kiace

Tema 1. Buomexnonozusa Kak Hayka

Hokymenrtanbhbiil punsm Ceprest bpunesa «Hobiii cBet. Hukonait BaBunos». — URL:

https://smotrim.ru/video/2618068
Jokymenrtanbubiii ¢puinbpM «CeMeHa, KOTOpble cracyT yenoBeuecTBo». — URL:

https://smotrim.ru/brand/69345%?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIe O0MOTEXHOJIOTHH B cesiekunmn». 11 kiaace

Tema 1. I'enemuueckue pecypcwt Poccuu

JlokyMeHTanbHbIH prinbM «30710ToM 3enenslit 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnogvl cenemuKku u cenekyuu

Ounpmbl U3 1UKIa «Martpuma Haykmn». Science and plants. Hayka u pacrenus.
3epro6o6oBrie. — URL: https://www.youtube.com/watch?v=nC{9dl1Fpa8

Tema 3. Huxcenepusn ¢ ouoozuu pacmenui

Ounpmbl U3 1uKIa «Matpuia Haykn». Science and plants. Hayka u pacrenus.

I'enernueckoe penaxruposanue. — URL: https://tvspb.ru/programs/releases/107337/
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