MYHULMIIAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHNE
YEPEMYIIKMHCKAS CPEJIHSIS OBILIEOBPA30BATEJIbHAS IITKOJIA

«CormacoBaHo» «Y TBEpIKAAION
nprikas Ne 01-04-14/2

«08» aBrycra 2024 r.
3amecTHTENb JUPEKTOpa ot «08»aBrycra 2024 r.
llupgc'/rop IIKOJIBI

mxQuel go YBP
¢/*—E.JI. CocTuna ,;4;/%/1 A.A. Jly6KOBCKHI

Pabouyas nporpamMma Kypca
BHEYPOYHOH eATEIHLHOCTH

Ha 2024-2025 y4eOHbIN o/

«CoBpeMeHHbIE AaTPOOMOTEXHOJIOT M

. Uepemyrku 2024-2025r.



© ©o N o o &~ w b oE

e i
A

COJIEP)KAHUE

IlosicHuTenpHas 3anUCcKa

[imanupyemble pe3ynbTaThl OCBOCHUS KypCca BHEYPOUHOU NEATEIBHOCTH
JIM4HOCTHBIE PE3YIIBTATHI

MeranpeaMeTHbIE pe3yIbTaThbl

[IpenmMeTHBIE pE3YyABTATHI

Coneprxanue Kypca BHEYpPOUHOU JIESITEIbHOCTH

Monaynb « ATpOTEXHOJIOTUH HACTOSIIIETO U Oyayiiero» 10 kiace
Monynb «CoBpeMeHHbIE OMOTEXHOJOTUH B celeKiuu» 11 kiace
TemaTnueckoe IIIaHuPOBAHUE

Monaynb « ATpOTEXHOJIOTUH HACTOSIIIETO U Oyaymiero» 10 kimace
Monynb «CoBpeMeHHbIE OMOTEXHOJOTHH B celeKium» 11 kimace

[Ipunoxxenue



HOACHHUTEJIBHAA 3AIINCKA
AKTYaJIbHOCTb M HA3HAYEHHE NIPOrPaAMMBbI

PaGouass mporpamMmma Kypca BHEypo4yHOU jaesTenbHOCTH «COBpEMEHHBIC
arpoOMOTEXHOJOTUHN (arpoOMOTEXHOJIOTHYECKUN Mpoduiib)» i CpPeaHEro OOIIero
oOpa3zoBaHusl (lajnee — mporpamMma) paspaboTaHa B COOTBETCTBUU C TpeOOBaHUSIMHU
®denepanbHOr0 TOCYAApCTBEHHOrO0 00pa30BaTEIbHOrO CTaHAApTa CpPEIHEro OOIIero
obpazoBanuss (OPI'OC COO), opueHTHpOBaHa Ha OOECMEYeHHWE WHIWBUIYATbHBIX
noTpeOHOCcTel OOy4alIMXcsi U HalpaBlieHa Ha JOCTIDKCHHE IUIAaHUPYEMBIX
PE3yJIbTATOB OCBOEHHUS MPOrpaMMbl CPEAHEro 00IIero oOpa3oBaHMs C y4€TOM BbIOOpa
y4acTHUKaMHU 00pa30BaTENIbHBIX OTHOIICHUN KYpPCOB BHEYPOYHOH AESITEIBHOCTH. ITO
MO3BOJIsIET 00ecneunuTh eAUHCTBO 00si3atenbHbIX TpeboBanuit ®I'OC COO Bo BceMm
POCTPAHCTBE IIKOJBHOTO 00pa30BaHMs: HE TOJIBKO Ha YPOKE, HO U 3a €ro Mpe/eaamMu.

Hacrosmuii kypc mpenHa3zHaueH Ui yriayOJeHHOTO0 W3y4YeHUs] OMOJOTHYECKHX
SBJICHUN U 3aKOHOMEPHOCTEH, paciuiupeHusi 6a30BbIX 3HAHUN, Pa3BUTUS MPAKTHUECKUX

YMGHI/Iﬁ 1 HAaBBIKOB B COBpCMCHHOfI OMOJIOTHH.

AKTYaJIbHOCTH peajiu3aliu MporpaMMbl

[Iporpammoii npeaycMoTpeHo (HopMUpOBaHHE COBPEMEHHOTO TEOPETHYECKOIO
YpOBHS 3HAHWUW, a TaKkKe TMPAKTHUECKOro OmbiTa paboTel ¢ 1ab0paTOpHBIM
o0OpyZOBaHUEM, OBJAJCHUE TMPUEMAMH HCCIEIOBATENIbCKOW MeATeIbHOCTH. MeTombl
opraHu3anud  00pa3oBaTeNbHOM W  HAyYHO-UCCIENOBATEIBCKOH  JCATEIBHOCTU
npeaycMaTpuBaloT (HOPMHUPOBAHHE Yy OOYUYAIOIIMXCS HECTAaHAAPTHOTO TBOPUYECKOTO
MBIIUIEHUS, CBOOObI CAMOBBIPAYKEHUSI M UHAUBUIYaTbHOCTHU CYKICHUM.

Jlyist momHOTO y4yeTa MOTpeOHOCTEeW O0ydarommXcs B MPOTPaMMeE HCTOIb3YETCS
muddepeHIMPOBaHHBIA TIOIX0J,, YTO CTHUMYJIHPYET OOYYaromerocs K YBEITUYCHHUIO
MOTPEOHOCTH B MHANBUAYATbHOMN, HHTEIJICKTYAILHON U TTO3HABATEIIBHON JACSTEIHHOCTH
W Pa3sBUTHI0O  HAyYHO-UCCJIEAOBATEIBCKUX  HaBbIKOB.  [Iporpamma  craner

BOCTpeOOBaHHOW B TMEPBYIO OdYepeab OOYYAIOIIUMHCS, KOTOPHIE HMEIOT CTOMKHN



WHTEPEC W COOTBETCTBYIOIIYIO MOTHBAIMIO K HM3YYCHHIO MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKJIa, €CTECTBEHHBIX HAYK U TEXHOJOTHH.

B wHactosiimiee Bpems Ouonoruueckoe oOpa3oBaHUE JOJDKHO OOECIEYUTh
BBITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, IKOJIOTHUECKYIO U MPUPOJOOXPAHUTEIHHYIO
IPaMOTHOCTb.

3HaHusT B 00JacTH OCHOBHBIX OHOJOTUYECKUX 3aKOHOB, TEOpUM U HJEH
(GOpMHUPYIOT HPABCTBEHHBIE HOPMBI W TPHUHITUIBI OTHOIICHUS K XUBOW mpupoxae. B
KayeCTBE IICHHOCTHBIX OPHCHTHUPOB OHMOJOTHYECKOTO O00pa30BaHHUS BBICTYMHAIOT
O00BEKTHI, M3y4YaeMble B Kypce OHOJIOTMHM, K KOTOPHIM Yy ydamuxcs (opmupyercs
IICHHOCTHOE OTHONICHWE. [Ipu 3TOM BEAYyNIyI0 pPOJb UIPAIOT IMO3HABATCIHHBIC
IICHHOCTH, TaK KaK JaHHBIA yYeOHBIH TpPeJAMET BXOAUT B TPYIIy TNPEIMETOB
NO3HABATEILHOTO IIMKJIA, TJIABHAs II€Jb KOTOPBIX 3aKIIOYaeTCs B HM3yYCHUHU
COBPEMEHHBIX CIIOCOOOB pEIICHHUs II00aIbHBIX POoOeM coBpeMeHHOCcTH. [Iporpamma
nmpecieayeT He TOJbKO o0pa3oBaTelibHbIC, HO M BOCIIUTATENIBHBIC 1I€JIU, TTOCKOJIBKY OHA
crocoOCTBYeT (OPMHUPOBAHUIO SKOJOTHUYECKOTO M OHOTEXHOJOTHYHOTO MBIIUICHHUS Y

moapacTaromiero IMOKOJICHUA.

BapuanThl peanu3anuu nporpaMmmbl 1 popmMbl IPOBeICHUS 3aAHATUHI

Peanuzanus mporpaMMbl mpejnoaraeT UCnoiib3oBanue (Gpopm paboThl, KOTOPHIE
pelycMaTpUBAIOT AaKTUBHOCTh U CAMOCTOSITEIBHOCTh OOYYAIONIMXCS, COYETaHUE
WHIUBUIYaIbHOW W TPYNIOBOW pabOThl, TMPOEKTHYID ©  HMCCIEIOBATEIBCKYIO
JeSTENbHOCTh. TakuM 00pa3oM, BOBICUEHHOCTh OOYUYAIOIIUXCS B JJAHHYIO BHEYPOUHYIO
JIESITEHHOCTD MO3BOJIUT 00ECTIEUNTh UX CAMOOTPE/EICHHE, PACIIUPHUTh 30HBI TTOUCKA
CBOMX MHTEPECOB B PA3NTMYHBIX c(pepax eCTECTBEHHO-HAYUHBIX 3HAHUH, TIEPEOCMBICIIUTD
CBOH CBSI3H C OKPY>KaIOIIUMHU, CBOE€ MECTO CPEAU APYTruX Jroae. B nenom peannzanus
MPOrpaMMbl BHOCUT BKJIAJ] B HDABCTBEHHOE U COIMAIBHOE (DOPMHUPOBAHUE TUIHOCTH.

[Iporpamma MoxkeT ObITH peanm3oBaHa B pabore ¢ oOywatomumucs 10 u 11
KJIACCOB.

[Iporpamma kypca paccuutana Ha 68 4acoB, B paMKaX KOTOPBIX MPEIYCMOTPEHBI

takue (GopMbl pabOThl, Kak Oecenbl, JUCKYCCHUM, MAaCTep-KJIacChl, 3KCKYpCUU Ha
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MPOU3BOJICTBO, aHAIU3 KEWCOB, BCTPEUM C MPEACTABUTENSAMH pa3HbIX mOpodeccui,
npodeccuoHalbHbIe MPOObl, KOMMYHUKATHUBHBIC U JIEIOBBIE UIPbI, KOHCYJbTAIIUU
nejarora M rcuxosiora.

[Iporpamma MOeT OBbITh peajaM30BaHa B TEUEHUE OJHOIO y4eOHOro rojga ¢
obOyvaromumucs 10 u 11 kimaccoB, eciiu 3aHATUS IPOBOASITCS 2 paza B Heaemo. Wnu B
TEYEHHE JBYX JET, €CJIM 3aHsATHs MNpOBOAATCS 1 pa3 B HeAeNno [ KJIacCOB

OMOJOTMYECKOTO WM OMOTEXHOJIOTHYECKOTO HAIIPaBICHHM.

B3anMocBs3hb ¢ dpenepabHoil padoueii nporpaMMoil BOCIMTAHUS

[Iporpamma Kypca BHEYpPOUHOM JeATEIbHOCTH pa3paboTaHa ¢ Yy4eToM
pexomeHganuil  ¢geaepanbHOl  paboued  MporpaMMbl  BOCHHUTAHMS, YYHUTHIBAET
MICUXOJIOTONEeIaroTHYecke OCOOCHHOCTHM JAHHBIX BO3PACTHBIX KAaTEropuil. ITO
MO3BOJISIET Ha MPaKTUKE COEIUHUTHh OOYYAIOIIYI0O M BOCHUTATENbHYIO AESITEIBHOCTD
nearora, OpUEHTHPOBATh €€ HE TOJBKO HA MHTEJUIEKTYalbHOE, HO U Ha HPAaBCTBEHHOE,

COIMAIbHOE Pa3BUTHE PeOCHKA. DTO MPOSIBIIAETCS B:

— BOCIIMTAHUU OCO3HAHHOM 3KOJIOTUYECKH MPABUIBHOW MOTHMBALIMU B MIOBEACHUU
U JIeATEIbHOCTH Yepe3 (GOpPMUPOBAaHUE CHUCTEMBbl YOCXKICHHH, OCHOBAaHHBIX  Ha
KOHKPETHBIX 3HAHUSAX;

— CTaHOBJICHWHM JIMYHOCTH OOYYaIOIIMXCS KaK IIEJIOCTHOM, HaXOJAIICHCS B

TapMOHUU C OKPYXKAIOIUM MUPOM, CIIOCOOHOM K PEIICHUIO KOJIOTUUECKHUX MPOoOeMm;

— IPUOPUTETE JIUYHOCTHBIX PE3YJIbTATOB PEAIM3ALMU IIPOTPAMMBbl BHEYPOUYHOU

NEeATEeIIbHOCTH, HAIICIIINX CBOE OTPaKEHWE M KOHKPETH3alHIo B deepaibHoi paboueit

IIporpaMmMabl BOCIIMTAHUA].

Oco0enHocTH padoTHI MeAArora Mo NporpamMmme

3agaya megarora COCTOMT B TOM, 4YTOOBI  COMPOBOXKJIATh  IPOIECC
mpo¢eCCHOHAIILHONM OPHUEHTAIIUU O0yYJaroNIUXCsl, pPACKPBIBask TMOTCHITUAT 00yJaFOITUXCS
yepe3 BOBJICUCHHE B MHOTOOOpA3HYIO JI€ATEIbHOCTh, OPTraHM30BAaHHYIO B Pa3HBIX

dbopmax.



IIpu »TOM pe3ynbpraToM pabOThl NeAarora B IEPBYID OYEpPElb SIBISETCS
JUYHOCTHOE pa3BUTHE peOeHKA. JIMYHOCTHBIX pPEe3yJbTAaTOB MENAror MOXET JO0CTUYb,
yBJeKas peO€HKa COBMECTHOM M MHTEPECHOW UM 000UM JI€SITEIbHOCTBIO, YCTaHABIMBAS
BO BpEMs 3aHATHH I0OpOKENaTeabHY0, MOAAEPKHUBAIOILYI0 aTMoc(hepy, Hachlas
3aHATUSA ILIEHHOCTHBIM cojepkaHueM. Kpome Toro, mporpamma IpeaycMaTpuBacT
OpraHu3aluIo 3KCKYpCcHii, mpocMoTp GUIBLMOB U 3anuceid TB-nporpamm.

[Ipy wu3yyeHum oOy4aIOIMMHUCS MPOrpaMMbl MEJaror OCHOBBIBAETCA  HA
HECKOJIbKMX OCHOBOIOJIAraloUIUX MPUHIUIIAX O0YUESHHUS:

— MPUHIUI HHTErPATUBHOrO TMOJAXO0Ja K OO0y4YeHHI0. DTOT NPHUHLMI HMEET
NEPBOCTENIEHHOE 3HAYCHHE, TAK KaK YCBOEHHUE MOJIy4YaeMbIX 3HAaHUW MO OUOTEXHOJIOTUU
IpearonaraeT TECHYIO B3auMMOCBS3b  pas3HbIX ypoBHeW. llepBblli  ypoBeHb —
MEXIPEIMETHBIN — MPe/IoiaraeT B3auMOCBI3b OMOJIOTHUHU C KYpCOM 1O XUMUU. Bropoii
ypOBEHb — TpPEAMETHBII — OOYCJOBJIEH B3aUMONPOHUKHOBEHHEM  Pa3HbBIX
Ouonornyeckux KypcoB (OOTaHMKH, 300JI0TMM, (U3UOJIOTUU U APYTUX) B Ipolecce
CTAaHOBJICHMSI U U3Yy4eHMs OuoTexHosioruu. Kpome Toro, jiornka ocBOEHHUsI Marepuasa
OporpamMMsbl MpeArnoiaraeT ABMKEHHE OT OOLIero K YacTHOMY M, Ha HOBOM YpPOBHE,

BO3BpAIIICHUE OT YaCTHOTO K 00IIIEeMYy.

— IPUHUUII HATJISTHOCTH;
— MPUHUUII TOCTYITHOCTH;
— MPUHUUII OCO3HAHHOCTH.
[TpumepHas cxeMa MpOBEACHUSI 3aHATUN IO TMPOTPAMME MOXKET OBITh TAKOM:
1. OOBsicHEeHHE TEOPETUYECKOTO MaTepuaa 1mo TeMe.
2. TlogrotoBka K a0OpaTOpHOMY WJIM  TMPAKTUYECKOMY  3aHATHUIO,
o0cyXJIeHre 0ObEKTOB MIJIsl MPAKTUIECKOTO 3aHSITHSI.
3. TlpoBenenue NPaKTUYECKOTO  3aHATHS — OCHOBHasi
3a7aya OCBOEHHE METOJIOJIOTHH JAHHOTO YKCIIEPUMEHTA.

4. AHanu3 pe3ysbTaTOB HKCIIEPUMEHTA.



IJIAHUPYEMBIE PE3YJBTATBHI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJIBHOCTHU

3aHATUS B paMKax IpOorpaMMbl HaIIPAaBJICHBI Ha obecrieueHue JOCTHXKCHUA
O6y‘IaIOH_II/IMI/ICSI CICaAyromux JHUYHOCTHBIX, MCTAIIPpCAMCTHBIX HW  IMIPECAMCTHBIX

o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATHDI: ¢
cghepe epaxcoanHcko2o 60CNUMAHUA:
— TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTA TIPU BBIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;
— CIIOCOOHOCTH OMpPEENsATh COOCTBEHHYIO TMO3HIIMIO 10 OTHOIICHHUIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHSITH €€;
— TOTOBHOCTb K COTPYJHHMYECTBY B IMPOILIECCE COBMECTHOT'O BBIMOIHEHHS yUEOHBIX,

II03HABATEJIbHBIX W HCCIIENOBATEIbCKUX 3aJ1a4, YBAKUTEIBHOMY OTHOLICHUS K
MHEHHUIO OIMOHEHTOB MPHU OOCYXICHUH CIIOPHBIX BOMPOCOB OHOJIOTHYECKOTO

CoZepKaHUS;
8 chepe nampuomuyecko2o 60CNUMAHUSL:
— IEHHOCTHO€ OTHOIICHWE K MPUPOJHOMY HACJIEAUIO W MaMSITHHKAM MPUPOIBI,
TOCTHXEHUSIM Poccun B Hayke;

— CIIOCOOHOCTH OLICHUBAThb BKJIaJ pOCCHﬁCKHX YUYCHBIX B CTAHOBJICHHC M PA3BUTHC

6I/IOJ'IOFI/II/I, IMOHMMaHWEe 3HAYCHHSI OMOJIOTMHM B NMO3HAHWM 3aKOHOB npupoavl, B

KU3HHU 4YCJIOBCKA U COBPCMCHHOI'O 06HI€CTB3;

8 cghepe 0YX068HO-HPABCMBEHHO20 B0CNUMAHUA!

— CIIOCOOHOCTH OOCHHMBATb CHTyallUI0O MW IPUHHUMATb OCO3HAHHBLIC PCIICHUA,

OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,



— OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYHBOTO OYAYIIETO; 8
chepe acmemuneckoeo 60CNUMAHUSL!

— MOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS YKHBOW MPHUPOJIBI U €€ IIEHHOCTh; 8
cghepe Qusuuecko2o 60CHUMAHUSL:

— MOHHMMAaHME LIEHHOCTH 3JI0POBOI0 U 0€30MacHOro o0pasa Ku3HH;

— OCO3HaHWE IMIOCJICICTBUA W HENPUATHE BPEIHBIX MPUBBIYCK (YIOTpeOIcHUE
AJIKOTOJISI, HAPKOTUKOB, KYPEHUS );

8 cqhepe mpy008020 60CNUMAHUSL!

— TOTOBHOCTh K AaKTHUBHOH JICSITCIILHOCTH OHMOJOTHYCCKONM M IKOJOTHYCCKOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUITMUPOBATH, INIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJTHATh TaKYIO JIEATEIbHOCTD;

— MHTEPEC K MPaAKTUIECKOMY M3y4eHHUI0 Tpodeccuii, CBI3aHHBIX C OMOJIOTHEH;

— TOTOBHOCTH W CITOCOOHOCTH K 0OPa30BaHHIO U CAMOOOPa30BaHUIO HA MPOTHKEHUN

BCEH KM3HU,

6 C¢€p€ JKoOoJlo2Uu4ecKoco 60CnUmMAHUA.

— DKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHUE K IPUPO/Ie KaK UICTOUHHUKY KU3HU Ha
3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

— TIOBBIICHHE YPOBHS OSKOJOTHMYECKOW KYJIbTYpHl: TNPHOOPETEHHE OIBITA
IJTAHUPOBAHUSI TIOCTYIIKOB M OLEHKM WX BO3MOXHBIX MOCHEACTBUM  JJIA
OKPY’KAIOIIEH CPEBI;

— CHOCOOHOCTh UCIOJIb30BaTh MPHUOOpPETAEMbIE MTPU U3YUEHUU OMOJIOTMH 3HAHUS U
YyMEHUS  0OpU  pelIeHHMH  NOpoOJeM,  CBS3aHHBIX €  palUOHAJIbHBIM
OPUPOJONOJIH30BAHNEM  (COONIOZIEHWE TpaBUI  MOBEICHHUS B  IPUPOJE,
HaIlpAaBJICHHBIX HAa COXPAHCHHE DPAaBHOBECHUS B DJKOCHUCTEMAX, OXpaHy BHUJOB,

aKocHucTeM, Orocdepsl);



— AKTUBHOE HEIpUATHE NECUCTBUM, MPUHOCAILIMX BpPEN OKPYKAIOLIEW IPUPOAHOMN

cpezie, yMEHUE MPOTHO3UPOBATH HEOIArOMPUSTHBIE KOJIOTHYECKUE MOCIEACTBUS

NPEINPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

6 cghepe HayuHO20 NO3ZHAHUA:

NOHUMAHUE CHEeUU(PUKH OHOJIOTUM KaK HayKH, OCO3HAaHHME €€ pojau B
dbopMUpPOBaHUN PAIMOHAIILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUE IIEJI0CTHOTO
npeAcTaBiIeHus 00 OKPY)KaroIIeM MHUpPE KaK O €IMHCTBE MPUPOJbI, YeIOBeKa W
oO1iecTBa, B MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pelieHuu mpobdiieM
COXpaHEHHUS TPUPOTHOTO PABHOBECHS;

yOXKJICHHOCTh B 3HAYMMOCTH OHOJIOTUU JJISI COBPEMEHHOM IMBHJIM3AIINH:
obecriedeHUE HOBOT'O YPOBHSI PAa3BUTHS MEIUIIMHBI; CO3JaHHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pelIaTh PECYpPCHbIE MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA; MOUCK MyTeH BbIXOA U3 TJIOOAIBHBIX IKOJIOTMUYECKUX MPOo0IeM U
o0OecrieueHue Tmepexofa K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAJIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpPCOB U (POPMUPOBAHHIO HOBBIX CTAaHIAPTOB

JKU3HH;

— 3aMHTCPCCOBAHHOCTD B IIOJIYYCHHUU OMOJIOTMYECKUX 3HAHUH B OeJIAX MMOBBIIICHUA

o0Ime KyJabTypbhl, €CTECTBEHHO-HAyYHOHW TPAaMOTHOCTH KaK COCTAaBHOM YacTH
(GYHKIIMOHAIPHOM TPAaMOTHOCTH OOydYarouuxcs, (HopMUpyeMOH TIpU H3yUECHHH

OHOoJI0ruy;

IIOHNMMAHHUC CYIMIHOCTH MCTOIOB IIO3HAHHA, HCIIOJIb3YCMBIX B CCTCCTBCHHLIX

HayKaX, CIIOCOOHOCTh HCIMOJb30BaTh IMOJIy4aeMble 3HAHHS IJIs aHajdu3a U
OOBSICHEHHS SBIICHUN OKPY’KAIOIIET0 MHUPA M MPOUCXOSAIINX B HEM M3MCHCHHIA,
yMEHHE JeNlaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAy4YHBIX (DAKTOB W

HMMCIOIINXCA AaHHBIX C OCJIbIO MMOJYUYCHHUA JOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSITCIILHO HCIIOJIL30BaTh OMOJIOTMYECKHUE 3HAHUS JJIs

PCUICHUA HpO6HCM B PCAJIbHBIX ) KU3HCHHBIX CUTYallUAX,



— OCO3HaHHC TICHHOCTHU HaquOfI ACATCIIbHOCTH, TOTOBHOCTb OCYIICCTBJIATH

IMPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTE MHANBHUAYAJILHO U B I'PYIIIIC,

— TOTOBHOCTb M CITIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIo,

K aKTHBHOMY IIOJIYYCHHIO HOBBLIX 3HAaHUH MO OWOJIOTMHM B COOTBETCTBHUH C

KHN3HCHHBIMU HOTpe6HOCT$IMI/I.

METANPEAMETHBIE PE3YJIBTATDBI: ¢ cghepe oénadenun ynugepcanvuvimu

YUEeOHBIMU NOZHABAMENbHBIMU OCUCMBUAMU: 0A308ble JI02UYeCKUe 0eliCmBUsL:

— CaMOCTOSTENBHO (POPMYJIUPOBATh U AKTyaJIn3UpOBaTh MPoOIEMy, paccCMaTpuBaTh

€€ BCCCTOPOHHC,

— HCTOJB30BaTh MPU OCBOCHUHW 3HAHHUU MTPHUEMBI JIOTHYECKOTO MBINIJICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHUA, KiIaccupuKaiuu, O0OOOIIEeHUs), PACKPbIBATh CMBICT
OMOJIOTMYECKUX TOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATh

CBSI3M C IPYTUMU MTOHATHUSIMU);

OonpCaACiATL LCIU OCATCIbHOCTH, 3adaBas IMapaMCTPbl W KPUTCPHUU HUX

JOCTHIKCHUA, COOTHOCHUTDL PE3YJIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMU LCJISIMU,

UCITOJIH30BaTh OMOJOTUYECKUE TIOHATHSA Il OOBSCHEHHS (AaKTOB U SBIICHUU

YKUBOU MPUPOJBI;

CTPOUTH JIOTUUECKUE PACCYKACHUS (MHAYKTUBHBIC, I€IyKTUBHBIEC, 10 aHAJIOTUN),

BBIABJIATE 3dKOHOMCPHOCTH M IIPOTHUBOPCUMA B PACCMATPUBACMBIX SABJICHHUAX,

(bopMyITHPOBATH BHIBOJIBI 1 3aKIIOUCHHS;
— TPUMEHSITH CXEMHO-MOJICJIIbHBIE CPEICTBA JJIA MPEACTABJICHHS CYIIECTBEHHBIX

CBsS3€l W OTHOIICHWH B W3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
NPOTUBOPEUMA PA3HOTO POJA, BBHISBICHHBIX B Pa3IMYHBIX WHGOPMAIIMOHHBIX

HNCTOYHHKAX,

baszosvle ucciedosamebCkue 0eucCmeus:

10



— BIAJIETh HABBIKAMHM YYEOHO-HCCIEAOBATEIbCKOW W MPOEKTHOW JeATEIbHOCTH,
HaBbIKAMM  paspelieHus NpodsieM; CIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY  IIOMCKY  METOJOB  PEIIEHUs  IPAaKTHYECKUX  3ajad,
MPUMEHEHUIO Pa3IMYHBIX METOIOB MO3HAHUS;

— HCIIOJB30BaTh Pa3jW4yHbIE BUJBI AEATEIBHOCTU IO IMOJIYYEHHIO HOBOI'O 3HAHWI,
€ro MHTepIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B YUYEOHBIX CUTyallusiX, B
TOM YHKCJIE TIPU CO3[IaHUN YUYEOHBIX U COIIMATbHBIX MPOEKTOB;

— ¢GopMHpOBaTh HAyYHBI THUN MBINUICHUS, BJIAaJE€Thb HAy4YHOH TEPMHHOJIOTHEH,

KJIFOYCBBIMU ITOHATHUAMHA U MCTOAaMU,

— cTaBUThb U (GOPMYJIMPOBATH COOCTBEHHBIE 3a/layd B  00pa3oBaTEIbHOM

JESATEITBPHOCTH U )KM3HCHHBIX CUTYaIIUsX;
paboma ¢ unopmayuei:

— OpPHUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHUKAX HHPOpMalUU (TEKCTE Yy4eOHOTO
nocoOusi, HAY4YHO-TIOMYJSPHOM JuTepaType, OMOJIOTMYECKUX CJIOBapsAX U
CIIPaBOYHUKAX, KOMMBIOTEPHBIX 0a3ax HaHHBIX, B MHTepHETe), aHaIU3UPOBATh
UHGOPMAIIMIO PA3UYHBIX BHJIOB © (OPM TPEICTABICHUS, KPUTHUECKH

OOCHUBATD €€ JOCTOBCPHOCTD U HCIIPOTUBOPCUUBOCTD,

— (opMynupoBaTh 3aMpochl U MPUMEHSTH PA3NTUYHBIE METOABI NMPHU TOUCKE U

otOope Omonornyeckor nHGOPMAIHK, HEOOXOAMMON IS BBHITIOJIHEHHS YYeOHBIX

3aJa4;

— CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMAJBHYIO bopmy MpeaCTaBJICHU
Oouonornyeckoit mHGopManuu (CXeMbI, TpapuKH, TUATPAMMBI, TAOIUIIBI, PUCYHKH
¥ 1p.);

— HCIIONBH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJCTBA MPHU paboTe ¢ OMOIOTUYECKOM

nHpopManeit: MPUMEHSITh XUMUUECKUE, (PU3NUECKUEe U MAaTEMAaTHUYEeCKUE 3HAKU
U CHUMBOJIBL, (QopMyJibl, aOOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaThb U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH;
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6 cd)epe 061a0eHUA YHUBEPCATbHBIMU KOMMYHUKAMUBGHbIMU oelicmeuamu:

obuenue:

— OCYHICCTBJIATb KOMMYHHUKAIINN BO BCCX C(i)ean JKN3HU, aKTUBHO Y4YaCTBOBA4ThH B

JUanore WIM JTUCKYCCHUU MO CYIIECTBY OOCYKIaeMoil TeMmbl (yMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBLINIOJHEHUS MpejjiaracMoi
3a/1a4M, YYUTHIBATh UHTEPECH U COTJIACOBAHHOCTH MO3UILIMM JIPYTHX YYACTHUKOB

Juanora Wi JUCKYCCHUH);

Pa3BCPHYTO H JIOTUYHO MHU3JIAraTb CBOKO TOYKY 3pCHUA C HCIOJIBb30BAHUCM

SA3BIKOBBIX CPCIACTB,

CO8MEeCMHAs 0esIMeNbHOCb:
BLIOMPATh TEMAaTHUKy M METOAbl COBMECTHBIX JEUCTBHUH C Y4eTOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)KJ0TO WieHa KOJUICKTHBA,

NpUHUMATh  1I€TM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JCHCTBHUS MO €€ JOCTHXKEHHUIO: COCTaBIIATH IUIaH JIEWCTBHIA,
pacupenensiaTh PO € Y4eTOM MHEHUW YYaCTHHKOB, OOCYKIATh PE3YJIbTaThl
COBMECTHOM paboThI;
npenjaratb HOBBIE TIPOEKTHI, OIICHWBATh UACH C TO3UIMH HOBHU3HBI,

OPUT'HMHAJIBHOCTH, HpaKTH‘IGCKOﬁ 3HAYUMOCTH,

— OCYHICCTBJIATDH ITO3UTHUBHOC CTPATCTUYCCKOC ITOBCACHHC B PA3JIMYHBIX CUTYallUAX,

IIPOABJIATH TBOPUYCCTBO U B006pa)KeHHe, OBITh HMHHUIIWMAaTUBHBIM,

6 cghepe oenadenusn yHUBePCANbHLIMU Pe2YIAMUCHBIMU OCUICHBUAMU:

camoopeanuzayus.

— MCIOJb30BaTh OMOJIOTHYCCKHUE 3HAHUS IS BBISABIICHMA HpO6J’ICM " X PCIOICHHA B

KN3HCHHBIX U y‘IC6HBIX CUTyalusXx;

- BBI6I/IpaTB Ha OCHOBE OMOJIOTHYSCKHX 3HAHUM OCJICBBIC U CMBICJIOBBIC YCTAHOBKHU B

CBOHX I[GﬁCTBH?IX N IIOCTYIIKaxX II0 OTHOIICHHIO K JKUBOU npupoac, CBOEMY

3I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

— pacUIUpATh PaMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHI;
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— Jle7aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a

pelieHue;

CAMOKOHMPOTb:
— J1aBaTh OLIEHKY HOBBIM CHUTyallUMsIM, BHOCHTb KOPPEKTHBBI B J€ATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENSM;
— TIPUHUMAThb MOTHBBI M apryMEHTBl JPYIrMX [pPU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;
IMOYUOHAIbHBIL UHMELIEKM, NPeOnoaazaroujull CpopmMupo8anHoOCmy:
—  CAMOpPETYJIMPOBAaHMS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE NPUHHUMATh

OTBCTCTBCHHOCTh 3a CBOC IIOBCIACHUC, CIIOCOOHOCTD AJalITUPOBATHCA K

OMOIMOHAJIBHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTB;
- BHyTpeHHeﬁ MOTHBAIlUU, BKJII-O‘IaI-OIIIef/'I CTPCMJICHUC K OOCTHIKCHUIO HCIIM U

YCIexy, ONTHMHU3M, MHUIOHUATUBHOCTb, YMCHHUC HeﬁCTBOBaTB, HCXoOsd N3 CBOHX

BO3MOXKHOCTEH;

npuHamue ceos u Opyeux:

— [IPUHUMATb CC65I, [HoHuMas1 CBOM HEAOCTATKHU U JOCTOMHCTBA, —

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKH.

INPEAMETHBIE PE3YJIBTATDI:

— YMCHHUC BJIAIACTb CHCTEMOM OMOJIOTMYECKUX 3HaHHﬁ, KOTOpas BKIKOYACT

OCHOBOIIOJIAralOIIAe OHOJIOTHYCCKHE TEPMUHBI W TOHATHS (KU3HB, KIICTKa,
TKaHb, OPTaH, OPraHu3M, BUJI, ITOIYJISIIUSA, OMOCHHTE3 OCJIKa, HACJICICTBEHHOCTD,

U3MEHUYHUBOCTh, POCT U PA3BUTHE U JIP.);
— BIJIQJICHUE CHCTEMOW 3HAHWKW 00 OCHOBHBIX METOJAaX HAyYHOTO ITO3HAHUA,

UCIIOJIb3YEMBIX B OMOJOTHYECKUX UCCIEAOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcaHue, W3MEpPEHHE, MPOBEACHUE HAOJIONCHUI); CIIOCOOAMM BBIABICHUS |

OLICHKHU aHTPOIIOT€HHBIX U3MEHEHHH B PUPO/IE;
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— YMEHHUE YCTaHAaBJIMBATh B3aUMOCBSI3M MEXKIY CTPOCHHUEM W (YHKIUSIMH: KICTOK
pa3HBIX TKAaHEW; OpraHaMM W CHUCTEMaMH OpPTaHOB Yy PACTCHMIA; JTalaMu
KJIETOYHOTO IIMKJIA W JKU3HEHHBIX IIMKJIOB OpPraHW3MOB, TEHOTHUIIOM U
dbeHoTUInoOM;

- YMCHHUC pemaThb ITIOMCKOBBIC OMOJIOTHYCCKHE 3aJa4u, BBISABJIIATDH

IMPUYINHHOCJIICACTBCHHBIC CBA3M MCKIAY HCCICAYCMbBIMH OMOJIOTHYECKUMHU
O6’bCKTaMI/I, nmpoueccamMm " ABJICHUAMHA,; OCJaTb BBIBOJAbI W IIPOTHO3bBI Ha

OCHOBAaHHUU MOJYYCHHEBIX PE3YJIbTAaTOB,

— YMEHHE BBIJIBUTATh TUIIOTE3bI, IPOBEPSITH UX IKCIIEPUMEHTATBLHBIMU CPEICTBAMU,
dbopmynupys 1eJdb UCCIASAOBAHUS, aHAIU3UPOBATH MOJIYyUYCHHBIC PE3yJbTaThl U
JienaTh BHIBOJIBI,

— YMEHHE OLICHUBATh ITHUYECKHE aCIEKThl COBPEMEHHBIX HCCJICOBAaHUN B 00JIaCTH
OMOTEXHOJIOTUH ¥ TEHETUYECKUX TEXHOJOTHM (HampaBJIeHHOE N3MEHECHHE TeHOMa
Y CO3[JaHHE TPAHCTEHHBIX OPraHU3MOB);

— YMEHHE MOTHBUPOBATh CBOM BBHIOOp OyayIel nMpoecCHOHANBbHON AesITeIbHOCTH

B o00yacTh OMOJIOTMM, MEIUIIUHBI, OHOTEXHOJOTHUM, CEILCKOI0 XO35UCTBA;
yrayOJIATh TIO3HABATEJIbHBI HMHTEPEC, HAIPaBICHHBIM HA OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIIEH PO eCcCuu U MPOJIOIKEHNE OHOIOTHUYECKOTO 00pa30BaHus B

OpraHu3alugaX CpeaHero NpodhecCUOHATBHOTO U BHICIIET0 00pa30BaHMS.
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COJIEPKAHUE KYPCA BHEYPOYHOI JIESATEJbHOCTHU

Moayiib «ArpOTeXHOJOrMM HAcTOsAIero u oOyaymero». 10 kiaace (34 4)

1. buorexHosorus Kak Hayka (4 4)

Hcropusi BOSHUKHOBEHUSI HayKH, OCHOBHBIE pa3/ieiibl, CBA3b OMOTEXHOJIOTUH C
IpyruMu Haykamu (Ouosorueit, 00TaHUKOM, 300JI0THEHN, MUKPOOHOJIOTHEN, OUOXUMUEH,
¢dbu3monoruelt, reHeTUKON, MEIUIIMHOW) W OTPACISIMH MPOMBIILICHHOCTU (THIICBas,
JerKasi), CeIbCKOr0  XO3sIMCTBa  (PKUBOTHOBOJICTBO,  PACTEHHUEBOJICTBO) u

3APaBOOXPAHCHUCM, U3BCCTHBLIC BY3bI U HI/II/I, CBsI3aHHBIE ¢ OMOTEXHOIOTHEH

= ®denepalibHOE rOCyJ1IapCTBEHHOE YUpEXKACHUE «DenepanbHbIi
UCCIIe0BaTEIbCKUM EHTp «DyHIaMeHTaIbHbIE OCHOBBI OMOTEXHOJIOTHUY» Poccuiickoi

akajzemun Hayk» (DUIL] Buorexnonoruu PAH)?Y;

. denepanbHOE  TOCYIAPCTBEHHOE OIOHKETHOE HAYYHOE yUpexIeHUE
«BcepoccuiCKUl  Hay4YHO-UCCIIENOBATEIbCKUM  HMHCTUTYT  CEIIbCKOXO3AMCTBEHHOU
ouorexnonoruny» (PI'GHY BHUUCE)?

= ®denepanbHOE TOCYIApCTBEHHOE OIOKETHOE HAYYHOE YUpEeXKIACHHE
«DenepaibHbI UCCIENOBATENBCKUN LEHTP BCEPOCCHUMCKHUIN MHCTUTYT T€HETHUYECKUX
pecypcos pactenunii umenn H.W. Basunosa» (PI'BHY ®UL] BUP)?;

. ®denepanbHOE TOCYIApCTBEHHOE OIOKETHOE HAYYHOE YUpEeKICHHE

«BcepoccHiCKAl  HAay4YHO-UCCIIEAOBATEIbCKUM  WMHCTUTYT  CEIIbCKOXO3IMCTBEHHOU

mukpoGuonorun» (OI'BHY BHUUCXM)?,;

! depepanpHoe rocynapcTBenHoe yupexaenne «DeepanbHbli HCCIeN0BATENLCKHUI IEHTP
«DyHIaMeHTalbHbIE OCHOBBI OMOTexHOJOTUM» Poccuiickoii akanemun Hayk» (OUL] buotexnomnorun

PAH): odurmanehsiii caiit. — URL: http:/www.fbras.ru

2 desepalbHOE TOCYJapCTBEHHOE OFOKETHOE HaydHOe ydpexiaeHue «Bcepoccuiickuii

HAyYHOHUCCIIEIOBATENbCKUI ~ MHCTUTYT  CEJIbCKO-XO3SHCTBEHHOM  Omorexnosorun»  (PI'BHY

BHUUCB): opunmanshsiii caiit. — URL: http:/www.vniisb.ru

%  MenepanbHOe TOCYIApCTBEHHOE OOUKETHOE HayuyHoe yupexaeHue «DeaepanbHblii

HCCIIEI0OBATENBCKUIN LEHTP BCEpOCCUICKMI NHCTUTYT T€HETUUYECKUX PECYPCOB pacTeHuii umenn H.H.
Basusnosay (PI'BHY ®UILL BUP): opunuanshsiii caiir. — URL: http:/www.vir.nw.ru
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. ®denepanbHOE TOCYIAapCTBEHHOE OIOKETHOE HAY4YHOE YUpEeXKIACHHE
«DenepanbHbIi UcCEOBATENbCKUN IEHTP NHCTUTYT IUTOIOTUU U T€HETUKU

Cubupckoro oraenenus Poccuiickoii akagemun Hayk» (DIBHY ULulT CO PAH)?;

= denepanbHOE roCyAapCTBEHHOE ABTOHOMHOE o0Opa3oBaTeabHOe
yUpexKJeHue BbIciIero oOpa3oBaHusi «MOCKOBCKHUM (PUBHKO-TEXHUUYECKUH WHCTUTYT)
HAllMOHANLHEIN HccileoBaTenbekuii nentpy (PCAOY BO M®TH)?;

= denepanabHOE roCy/1apCTBEHHOE OroKeTHOE o0Opa3oBaTeIbHOE
yUpeXKJIeHHE BbICIIET0 00pa3oBaHusi «MOCKOBCKUH TOCYJAapCTBEHHBIM YHUBEPCUTET
UMEHHU
M.B. Jlomonocosa» (PI'BOY BO MI'Y)3;

- denepanabHOE roCy/1apCTBEHHOE O10IKETHOE oOpazoBaTenbHOe
yupexxaeHue Bbiciiero ooOpazoBaHusi «CankT-IletepOyprckuii  rocynapcTBEHHbBIN
yausepcute» (PI'BOY BO CII6IY)%;

= denepanbHOE roCyJapCTBEHHOE ABTOHOMHOE oOpa3oBaTeabHOe
yupexKIeHNe BBICIIETO o0Opa3oBaHus «HoBocubupckuit HallMOHAJIbHBIN

MCCIIe0BaTeNIbCKUI ToCy1apcTBeHHbIH yHuBepcuTe™ (PIAOY BO HI'Y)®;

! ®enepanbnoe rocymapcTBeHHOe OlO[KETHOe HayuHOe yupeskjaeHue «Bcepoccuiickumii

HAy4YHOHUCCIICIOBATENbCKUIT ~ MHCTUTYT  CEJIbCKO-XO3AHCTBEHHOM  MukpoOuonorun»  (PI'BHY

BHUNCXM): opunmansusiii caiit. — URL: http:/www.arriam.ru

2 (DenepanLHoe rocyaapCTrB€HHOC 6IOIDKCTHOC HAy4YHOC  YUYPCKIACHUC «(Dez[ep aJIbHBIN

uccienoBaTeNbckuii neHTp MHeTuTyT nutonoruu u reHetukun Cubupckoro otaenenust Poccuiickoit
akagemuu Hayk» (PI'BHY UIul' CO PAH): odurmanbhsiii caiit. — URL: http:/www.bionet.nsc.ru
3 denepanbHOe TOCYIapCTBEHHOE OIOJKETHOE OOPA30BATENHLHOE YUPEKACHHE BBHICIIETO

oOpa3oBaHusi «MOCKOBCKMH TrocyaapcTBEHHbIH yHHBepcuTeT uMeHH M.B. JlomoHocoBay:

ourmaneHeii cait. — URL: http:/www. msu.ru

4 q)eﬂepanLHoe rocyaapCTB€HHOC 6IOI[)K6THOC 06p330BaTeJ'IBHOe YUYpCKACHUC BbICIICTO

oOpa3zoBanus «Cankt-IleTrepOyprckuit rocynapctBeHHslii  yHusepcurer» (PI'BOY BO CIIOIY):

odunumanehsrii caiit. — URL: http:/www.spbu.ru

5 qbeuepanLHoe rocyaapCTBECHHOC aBTOHOMHOC O6pa3OBaTCJ'ILHOC YUYpPCIKKACHUC BBICHICTO

oOpazoBanusi «kHoBoCHOMpPCKHI HAIIMOHAIBLHBIN HCCIIEI0BATEILCKUAN TOCYIaPCTBEHHBIA YHUBEPCUTET
(®Ir'AOY BO HI'Y): odummanshsiii caiit. — URL: http:/www.nsu.ru/n
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o denepanbHOE rOCyIapCTBEHHOE OrOKETHOE o0Opa3oBaTeabHOE
yupexaeHue BeiclIiero oOpa3oBaHusi «Poccuiickuii TroCyJapCTBEHHBIM arpapHbIi
yauBepcuteT — MCXA umenu K. A. Tumupsizera» (OI'bOY BO PI'AY-MCXA umenu

K.A. Tumupssesa)®;

o ABTOHOMHAsi HEKOMMepYecKkasi 0Opa3oBaTelibHas OpPraHu3alsl BbICIIETO
o6paszoBanus «Hayuno-Texnonornueckuii yauepcutet «Cupuycy» (HTY «Cupuycy)?,
CoBpeMeHHBIE  HAmNpaBi€HUA  Pa3BUTUS  arpoOMOTEXHOJOruid.  MeTrombl

OMOTEXHOJIOTHH B HAaYKC U IIPAKTUKC. HCMOHCTpaL[I/ISI BI/IIIeOpOJII/IKOBY.

! ®enepanbHOEe TOCYNAPCTBEHHOE aBTOHOMHOE 0O0pa30BaTENBHOE YUPEKICHHE BBICIIETO

oOpa3oBaHusi «MOCKOBCKHI (DU3UKO-TEXHUYECKUH HHCTUTYT) HALMOHAIBHBIN HCCIIE0OBATENbCKUN

teHTpy (PI'AOY BO MO TU): odunmanshusii cair. — URL: http:/www.mipt.ru

JlabopamopHhule u npaxmuueckue pabomul

HccnenoBarensckass padora «Co3maHne OHMONOTMYECKHM AKTUBHBIX JT0OABOK W
BUTAMHHOB.

HccnenoBarensckass pabora «BbIBeileHHE HOBBIX COPTOB pAcTEHUH, IOPOA
’KUBOTHBIX C 33JJaHHBIMU CBOWCTBAMI.

NccnenoBatenbckas padora «Coznanue OakTepHii, CIIOCOOHBIX MepepadaThiBaTh
HEPTh U YCTPAHATH MOCIICICTBUS €€ PA3JIMBOB: TUTFOCH I MHHYCBD».

Oxckypeus («bruoTexHonorus: Hayka v Ku3Hb») B By3 win HU.

2. O0mue moHsiTUsi OMOTEXHOJIOTUM (2 1)

[lonsitue OUOTEXHONOTHMU. 3adeM YETOBEKY OWOTEXHOJOTHH, B YeM UX

MIPEUMYIIIECTBO Mepe] XUMUICCKUM CHHTE30M. OCHOBHBIE 00BEKTHI OMOTEXHOJIOTHH:

IIPOMBIINIJICHHBIC MUKPOOPTIaHU3MbI, KIICTKH U TKaHHU paCTeHHﬁ, JKNBOTHBIX.

! q)eﬂepanLHoe rocyaapCTB€HHOC 6IOI[)KCTHOC O6pa30BaTeJ'IBH06 YUYpPCKACHUEC BBICIICTO

oOpazoBanus «Poccuiickuil rocynapctBeHHbI arpapHbiii yHuBepcureT — MCXA umenn K.A.
TumupszeBa» (PI'bOY BO PTAY-MCXA umenu K.A. Tumupszesa): opunmansusii caiit. — URL:
http:/www.timacad.ru/

2 ABTOHOMHAs HeKOMMepUeckast 00pa3oBaTesIbHasi OpraHKu3allis BHICIIET0 00pa30BaHus
«Hayuno-texnonoruueckuit yausepcutetr «Cupuyc» (HTY «Cupuyc»): opunmansusiii caiit. — URL:

http:/www.siriusuniversity.ru/ * Cm. npunoxenue.
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Jlabopamopnule u npakxmuuecxkue padbomul
[Ipaktuueckas padorta «lIpumepbl mpuMeHEeHUsT OMOIOTMYECKUX OOBEKTOB B

TBOEU KU3HU).

3. OcobenHocTH arpoduoTexXHoa0ruu (4 )

Henu u 3amaun arpoOuoTexHoiaoruu. OCHOBHbIE OOBEKTHI arpoOMOTEXHOJIOTHUH.
buoTtexHonmornyeckre noaxo bl sl HaJIEXKHOTO COXpaHEHUs! KOJJIEKIIMA TeHEeTUYECKUX
pPECYpCOB pacTeHUil U >KUBOTHBIX. [IOHATHS O TMOJIEBBIX, IN VItr0 W KPUOKOJUICKIIMSX.
PocT 1 pa3BuTHe KUBOTO 00BEKTA B 3aMKHYTOU CUCTEME B KOHTPOJIMPYEMBIX YCIOBUSIX:
KaK 3TO BO3MOXHO.

OcCHOBHBIC TIOMEIIICHUS TSI TTOJTHOIIEHHOW paboThl JabopaTOpuu OMOTEXHOJIOTHU
(mamuHapHasT KOMHATa, CBETOBas, aBTOKJIaBHAs KOMHATHI, ITOMEIICHHUE IS
IPUTOTOBJICHUS MUTATEIBHBIX CPEJI, MOCYHAs ): UX ()YHKIIMOHAT ¥ OCOOCHHOCTH.

OcHoBHBIC TIPHOOPHI JIJII OpPTraHM3alldd JIA0OpAaTOpHH OMOTEXHOJOTHH, HX
(GYHKIIMM ¥ BO3MOXHOCTU (aBTOKJAB, CyXoxapoBoW mikad, muctuwuiarop, pH-merp,
BEChl, JIaMHUHAp-OOKC, CTEPWIM3aTOp HWHCTPYMEHTOB, CBETOBasg  YCTaHOBKA,
KIUMaTudeckas kamepa, Y D-MOHU3ATOp, XOJOAWIBHUKU I XPAHEHUsS MUTATEIbHBIX
cpen u ap.). MHCTpyMEHTHI AJii NMPUMEHEHHUS] METOJ0B OHOTEXHOJOTHH pacTEHUU
(npenapoBasibHasi WIJla, CKaJblellb, MHUHIET, HOXHULBI). OCHOBBl TEXHUKHU
6e3omacHocTd Tpu padbore ¢ npubopamu. OCHOBHBIE NPUOOPHI NI OpPraHHU3AIUN
nabopatopuu OMOTEXHOJIOTHUH: aBTOKJIAB, CYyX0KapoBoH mkad, guctuuiatop, pH-metp,
BECHl, JIaMHHAp-OOKC, CTEPWIM3aTOp HHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIMMaTudeckas kamepa, Y D-MoHHU3ATOp, XOJOAWIHHUKA JJISI XPAHCHHS MUTATEIbHBIX

cpea u ap. UHCTpyMEHTHI J11 NPUMEHEHUS METOJIOB OMOTEXHOJIIOTMU PACTEHUM:

npcrapoBalibHasd urjia, CKajabIIClib, IIMHOCT, HOKHUIIBI.

JlabopamopHnule u npakmuueckue pabomol

[IpakTrueckas padbora «KynbTypHOE pacTeHUE B KyJIbTYpalbHOM COCYZE: OMUILIN
pacTeHue B IPOOUPKEY.

UccnenoBatenbckass padota «PocT 4YepeHKOB pacTeHHil B BOJE C pa3HbIM

ypoBHEM pH».
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4. KyabTypa Ki1eTok U TKaHei (8 1)
Mertoapl KynbTypsl KIETOK M TKaHed B cenekuuu. KamnycHas KymnbeTypa.
Kynerypa kierok u arperatoB kietok. KymneTypa mnportomnactoB. Ilomydenue

COMAaTHYECKHX T'MOPU0B METOJIOM CIMSHUS U30JIMPOBAHHBIX MPOTOILIACTOB.

Knerounas cenekuus. Mcnonap30BaHue ranjou iy B CEIEKINH.

[Ipumepbl MpUMEHEHUSI KYJIbTYp KJIETOK M TKaHEil B HAyYHBIX MCCIIEOBAHUAX U
B npaktuke paznununbix HUUW: 3HakoMCTBO ¢ muTepatypoil — HAyYHbIMH MYOIMKAUSIMHU
10 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHHS, )KUBOTHBIE).

XapakTepucTHKa KJICTOK, KyJbTUBHUPYEMbIX IN Vitro. Mopdorenerrnueckue myTH
pa3BUTHSA KJICTKH N Vitro.

W3BecTHBIE KOJIEKIUM OMOTEXHOJOTUYECKHX OOBEKTOB — WX POJb, 3aJayH,
coctaB, mnpumepbl (IN VILr0  KONJICKIUM  PACTCHHM, KOJUICKIIMM  IITAMMOB
MUKpOOpranu3MoB. CeMuHap MO MPOUYUTAHHOU JIUTEpAType, JOKIAIbl 00YUArOMINXCS).

buorexnosnorus IMPpONU3BOACTBA KYJIbTYPhI KJIICTOK, TKaHEH U OpraHoOB paCTCHHﬁ.

JlabopamopHnuie u npaxmuueckue pabomul [IpakTuueckas

pabora «IIpoTormnacTel KIETOK.

UccnenoBarensckast pabora «CyliecTBYIOIME KOJUIEKIIUU KIETOK U IITAMMOB B
Poccun 1 uxX poiib B pa3BUTHU T€HETUUECKUX TEXHOJIOTHII».

Uccnenoarenbckas padota «I'.J1. KaprnedeHko Kak TeHETHK-IKCIIEPUMEHTATOP |

OHOTEXHOJIOT).

5. IIuTaTesibHbIE CPpeabl AJsl ATPOOHOTEXHOJIOTUH (2 1)
Makpo- U MHKPOIJIEMEHTBI, HICTOYHUKHU YTJIEBOAOB, BUTAMHHBI, >KEIUPYIOLIHE
areHThl. TUIIBI MUTATEIBHBIX CPEIl — )KUJIKUE U TBEPIBIE.

[TutaTenpHBIe cpenpl s OWOTEXHONOTHMH pacTeHuil. Pa3paboTka HOBBIX
MUTATEIbHBIX Cpel, B TOM YHCIE BKIIOYAIOMUX OUOCTUMYISTOPHI W ApPYrue
peryiasiatopel  pocta. Meroabl ONTHUMHU3AIMU MHUTATENbHBIX cpen. (OCHOBHbIE
KOMIIOHEHThl THUTATEIbHBIX Cpell (MaKpOdJIEMEHThl, MHUKPOIJIEMEHTbI, HCTOYHUKHU
yriepojia, BUTAMUHBI, KEIUPYIOIIME areHThl, PEeryiaaropel pocta). YpoBeHb pH

MMATATENBHOM CPEIbl U €T0 BIMSIHUE HAa pa3BUTHE pacTeHuil. Becsl, pH-MeTp.
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Jlabopamopnule u npaxmuuecxue pabomul

JlaGoparopHast pabora «llutaTtenbHble cpeapl W YCIOBHS KYJIbTUBUPOBAHUA,
KYJbTYpbl PACTUTENbHBIX KJIETOK U TKAHEH».

[Ipaktuueckas pabGota «llpuroroBreHne CTOKOBBIX (MAaTOUHBIX) pacTBOPOB
MaKpo- U MUKPO3JIEMEHTOB MUTATENIbHOM cpenbl o nponucu Mypacure u Ckyray.

[Ipaktuueckas pabora «llpuroroBneHue NUTATENbHBIX Cpel IJs BBEIEHUA B

KyJIbTYpY IN Vitro».

6. PeryasiTopbl pocTa Kak (pakToOpbI ycnexa OMOTEeXHOJIO0ruu pactenuii (4 4)

Poct u pasButne pacrenuil. OcranbHble 3Tanbl OHTOreHesza. OoOmiue
3aKOHOMEPHOCTHU POCTa PACTCHUMU.

OcHoBHBIE KJIacChl (PUTOTOPMOHOB (QyKCHHBI, HUTOKWHUHBI, THOOEPEIUTHHBI,
ABK, sTuinien u ap.) U X QyHKIMHA Ha pa3HbIX dTANax pa3BUTHS PACTCHUS.

N3BeCTHBIE TEHETHUYECKUE MEXAHU3MbI, KOHTPOJUPYIOIIME POCT U pPa3BUTHE
pacTeHHUi.

DOHJOTEHHBIE U K30T€HHBIE PETYIISITOPBI pOCTa pacTEHUM B IPOOUPKE.

JlabopamopHnule u npakmuueckue pabomol
JlaGoparopras padorta «DeHOTHUNMYECKAsT OIlEHKa POCTa U Pa3BUTHUS PACTCHUN B

3aBUCUMOCTH OT HAJIMYUsI (GUTOrOPMOHOB B MTUTATEIBHOU CpPEIey.

7. buorexnosiorust pacreHuu (10 1)

Bo3MoXHOCTH TPUMEHEHHUS arpOOMOTEXHOJIOTHI B CETIEKIIUHA, CEMEHOBOJICTBE U
MMUTOMHUKOBOJICTBE.

bosnesnn u ummynurer pacrenuii: ot H.M. BaBuiioBa 10 cOBpeMEeHHOCTH.

VYcKkopeHHast U TpaJAUIMOHHAs CEJIEKIUs: COKpAIlaeM CPOKU IMOJTYyYEHUS HOBBIX
coptoB. OcHOBHBIE MeTONbI cenekiuu. [ ubpumuzamms. @opmbel or6opa. OCHOBHBIE
HaIpaBJICHUs CEJIEKINU: YIYUYIIEHUE YPOKallHOCTH, YCTOMUUBOCTH K OMOTHYECKUM U
abuoTndeckuM (pakropam.

O3popoBiieHHE PACTEHH OT BHPYCOB C IOMOIIBIO METOJIOB OHMOTEXHOJOTHU:

MECTOJbI KYJIbTYPhI allNKaJIbHBIX MCPHUCTEM, TCPMOTCPAIInu, XCMOTCpaAIInu,
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KpUOTEpanmui M KOMIUIEKCHOW Tepanuu. [lomydeHne 03I0pOBIEHHOTO ITOCATOYHOTO
Martepuala — KiryOHeil kapTodelns U CaKEeHIIEB IJI00BBIX KYIbTYP.

KynbpTuBHpOBaHHE pacTHTEILHOI'O MarepHuaia B KyJabType IN VItro: oCHOBHEBIC
NPUHIMUIBI U MOJENN KyJIbTUBUPOBaHUSA. KamlycoreHes, CyCIE€H3MOHHBIE KYJIbTYPBI
pacteHuil. MuUKpoOpa3MHOXXEHUE pacTeHUU. DKOHOMHUYECKUU 3((PeKT OT BHEAPECHUS
METOJI0B OMOTEXHOJIOTUH B PACTEHUEBOICTBO.

Kpuoxpanenue pacrennii. Kpuonporektopsl. IlocTkpuorennas pereHepanus.

buonorunueckue CpCACTBa 3alIHUThI paCTeHHﬁl NpCUMYyHICCTBA U TMCPCIICKTUBBI

IMPUMCHCHUA. TepMoc H COCYy I I[Bfoapa C KMIKHUM a30TOM, KpI/IOHpO6I/IpKI/I.

JlabopamopHnule u npakmuueckue pabomol

[TpakTrdeckass pabora «Pa3MHOXKEHUE TIJIOJAOBBIX PACTEHUM YEPEHKOBAaHUEM U
MHUKPOPa3MHOKEHUEM — TIPUMEP MaJTUHBI (WIJIM 3€MJITHUKH, €KEBUKH, CMOPOJIUHBI)».

[TpakTrueckas pabora «BBeneHnue pacTeHHi B KyJbTypy IN VIro u momaep:kaHue
YUCTOUN KYJIbTYpPbI SKCILIAHTOB.

[Ipaktuueckas pabora «PazMHoOkeHHEe KapTodess B TPOOUpPKE».

UccnenoBarensckast pabota «Kak momy4yaloT TMOTOMCTBO — BETe€TaTHBHO
Pa3MHOXKAEMBIX KYJIBTYp €CJIH HE CEMEHAMU ?»

HccnenoBatenbckas padora « BeipamyBanyue pacTeHU B IPOOHUPKEY.

UccnenoBatenbckass pabora «Kak O0Xbsi KOpoBKa ypoXal cmacaja — O

COBPEMEHHBIX CIIOCO0aX OMOJIOTHYCCKON 3aIUTHI PACTCHHI.

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHHU B cejieknum». 11 kiaacce (34 4)

1. 'eneTnueckue pecypcbl Poccuu (6 4)

Crpareruu COXpaHeHHUs TeHETHYeCKnX pecypcoB. CoxpaHeHHE pacTeHHi In Situ

u ex situ.
buopecypcupie komnexkuun Poccum. Komnekuus TeHETHYECKHMX pecypcoB

pactenuit BUP. T'epGapuii BMH. Komnexkuus TreHETHYECKHX PECYpCOB >KHUBOTHBIX
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BHUUI'PXK. Komneknun kinerok u  mramMoB BHHMUCXM. JleMoHcTpamus

BHICOPOJIMKOB.,

JlabopamopHnule u npakmuueckue pabomol
Hccnenosarensckas padora «Ilo matepuanam ¢opyma «l'eHernueckue pecypcsl

Poccun» (BbIOpaTh J1H000M TOKIJIAA U MMOJATOTOBUTH IO HEMY COOOIIICHUE).

2. OCHOBBI reHETUKHU U cejekuuu (8 4)
HacnencTBeHHOCTh M MU3BMEHUMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OPraHU3MOB.
N3meHunBOCTh MyTaIlMOHHAS U MOJIU(DUKAIIMOHHAS.

I'eH — wMarepHaJbHBII HOCHUTENIb HACJIEACTBEHHOCTH W  HU3MEHYMBOCTH.
HyxiiennoBble KUCIOTHL. JIokanu3anus IeHETHYECKOro marepuana B KieTke. Jlenenue
kiaetok. Permmmkamms  JIHK.  OcHoBHass gormMa  MOJEKYJSpHOM  OMOJIOTHU.
Tpanckpunuus. TpaHciaanusa. Myranuu.

3aKOH TOMOJIOTHYECKHUX PAOO0B B HaCHQHCTBeHHOﬁ n3menuuBocty H.M. BaBunona

B 1920 u 2020 rr. JlemoHcTpauus BI/II[GOpOJII/IKOBZ.

JlabopamopHnule u npakmuueckue pabomol
[Ipaktuueckas padota «MoaudukaloHHass U3MEHUYMBOCTh B IpUpoie» (coOpaTh
Y CPaBHUTH JIUCThS, IBETKU C OJJHOTO PACTCHHSI H/WIIH C Pa3HBIX).

Uccnenoarenbckas padora «['MO — 310 MyTaruu wiv MoauGUKAITANA ?

3. Unxenepusi B Ouosiornu pacrenuii (15 4)
Kiierounast v reHHast UHKEHEPUsl PACTEHUN JI pa3BUTHUS CEIICKIUU.
[IpupoaHO-TpaHCTEHHBIE PACTEHUS.
Pacrenus-6modadbpukmu.

buorexHonornyeckrne MeToibl B CEJIEKIIMN PACTCHUH.

['eHeTnyeckoe pemakTUpOBaHWE KyJIbTYPHBIX pAacTeHUH. UYeM TreHeTH4ecKoe

PCAAKTHUPOBAHUC OTIINYACTCA OT reHETUYECKOM MOI[I/I(i)I/IKaI_II/II/I.

! Cm. npunoskenwe.
2 CM. IIpWJIOKEHHE. 2

CM. mpusnosxeHue.
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[Tonck HOBBIX TEHOB-MUILIEHEH: cyliecTByomue meronuku. [Iposenenue in silico
aHaIM3a.

['eHHas WHXKEHEpUS 3EPHOBBIX KylbTyp. ['©€HHash WHXKEHEpPUS XJIOMYaTHHUKA.
['ennas wHxeHepus ToMaTa. ['eHHas WHXEHEpHsl cou. |'eHHas WHKEHEPHs IUIOIOBBIX

KynbTyp. I'ennas unxenepus kaprodens. JleMOHCTpalus BUAEOPOIHKOB,

JlabopamopHhule u npakmuyeckue pabomul
[MpakTrueckas pabora «IIpoBemenue in SilicO amanmm3a IS TOMCKAa HOBBIX

T€HOBMMILICHEH I pCAAKTUPOBAHUA KYJIBTYPHOTI'O PACTCHUA (Ha BBI60p)>).

4. Un:keHepus B OMOJIOTMH KUBOTHBIX (5 1)

COBpeMCHHLIG MCTOABI B JKUBOTHOBOACTBC: TpAaHCILIAHTALIUA 3M6pI/IOHOB,

XUMCPHBIC )KUBOTHBIC, KIIOHUPOBAHHC.

I'ennas HHXCHCPHUA B JKUBOTHOBOICTRBC.

Jlabopamopnule u npakmuyeckue pabomal

[MpakTrueckas pabora «IIpoBemenue in SilicO amanmm3a s TOMCKAa HOBBIX
reHOBMHUIIICHEW /IS pETaKTHPOBAHUSI JKHBOTHOTOY» (Ha BBIOOD).

HccnenoBatenbckas paborta «I'eHHass MHXKECHEPHs KHBOTHBIX: apryMEHTHI 3a U

IPOTHUBY.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

MoayJib «ArpOTeXHOJOTHHM HACTOSAIIEero u oOyaymero». 10 kiacc

1. BruoTexHojiorus Kak HayKa

4

HcTopust BOSHUKHOBEHHS HAYKH,
OCHOBHBIE Pa3/CIibl, CBA3b
OMOTEXHOJIOTUH C APYTHMH HayKaMH
(bmosorueii, 60TaHUKOM, 300JIOTHECH,
MUKpOOHOIOTHEN, OMOXUMUEH,
buznoIorueH, TeHETUKOU, METUITTHOM )
U OTPACIIIMH TIPOMBIIIIICHHOCTH
(uieBast, Jerkas), CEJIbCKOIo
XO35IMCTBA

(’KMBOTHOBO/ICTBO, PACTE€HUEBOJICTBO)
U 3/IpaBOOXPAHEHUEM, U3BECTHbIC
By3bl U HUU, cBsa3anHbIE C
ouorexnonoruei: OUIL]
buorexnonoruu PAH,

OI'bHY BHUUCB,

OI'BHY ®UII BUP,

Buowt oesmenvnocmu obyuarowuxcs

PackpbIBaTh comepkaHue TEPMUHOB U
TIOHATHI: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTUH.

OnuceIBaTh MPOIECC BHITIOJTHCHUS
WCCJICIOBAaHUI U ITPOTHO3UPOBATH
PE3YJIBTAaThl SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HayYHBIE
IIKOJIBI B 001aCTH OMOTEXHOJIOTHH.
PaznnyaTh pa3aesibl OMOTEXHOJIOTHH

KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTHUHU
C Pa3JIMYHBIMU OTPACIISIMHU HAYKH U
IIPOMBILIEHHOCTH. BBIABIATH
pa3Inuus MEXAY pa3aeinaMu
ouorexnonoruu. DopmMynupoBaTh U
OOBSCHSTH IPUHLIMI PA3BUTHS
HayKHu
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Temwt 3auamuti

Konuuecmeo
Yacoe

OI'bHY BHUHNCXM,

OcHognoe cooepacanue

Buowt oesmenvrnocmu obyuarowuxcs
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2. O0une noHsATUA
OHOTEXHOJIOTUH

OI'bHY UIlul" CO PAH,
OI'AOY BO MOTH, ®I'bOY

BOMI'Y,

dI'bBOY BO CIIol'Y,
OI'AOY BO HI'Y,
OI'bOY BO PITAYV-MCXA umenu

K.A. Tumupsizena.

CoBpeMeHHbIC HalpaBJICHHS Pa3BUTHS
arpoOHOTEXHOJIOTHA. Metosl
OMOTEXHOJIOTUH B HAYKE U MPAKTUKE

[TonsiTue 6GuoTexHOIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM HX
MPEUMYIIECTBO NIEPET XUMUUECKUM
cunTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUU: IPOMBIIIUICHHBIC
MUKPOOPTaHU3Mbl, KJIIETKU U TKaHU
pacTeHUN, )KUBOTHBIX.

[Ipaktnueckas padota «IIpumepsi

OMOTEXHOJIOTUH.

BrimostHeHHE TPeAIOKEHHBIX
UCCIIEIOBATEIBCKUX PaboT:

«Co3nanuie OUOJIOTMYECKU aKTUBHBIX
100aBOK ¥ BUTAMUHOBY, «BbIBeneHne
HOBBIX COPTOB PACTEHHI, TOPOT
KUBOTHBIX C 33JJaHHBIMH
cBoiicTBaMuny, «Co3ianue 0akTepui,
CIIOCOOHBIX TIepepadaThiBaTh HEPTH U
YCTPAHAThH MOCJEACTBHS €€ Pa3IUuBOB:
TUTFOCBI U MUHYCBI». DKCKYPCHS
«buoTexHoJIOTHS: HAYKa U )KU3Hb)» B
BYy3 i HUU

PackpbIBaTh coepkaHue TEPMUHOB U
MOHATHI: 00BEKTHI OMOTEXHOJIOTHH,
KJICTKW U TKaHH PACTCHUH, )KUBOTHBIX,
MHUKPOOPTaHu3Mbl. ONMHUCHIBATH
Iporecc OMOTEXHOJIOTHIECKOTO
MIPOM3BOJICTBA. XapaKTepHU30BaTh
pa3nu4Hble 00BEKTHl OMOTEXHOIOTHH.
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs

IIPUMCHCHUA OMOJIOTMYECKUX 00BEKTOB Pasnmnyarth ITPOMBIIIIJICHHBIC

B TBOEU KU3HUY

MUKPOOPTaHU3MBI, KIIETKH U TKaHU
pacTCHM, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKUE OOBEKTHI.
CpaBHUBATh MEXy CO00I MpoIeCCh
XHUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisBisate Hanbosee 3G heKTuBHBIC
O00BEKTHI OMOTEXHOJIOTUH.
XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUS U QYHKUIUU Pa3TUUHBIX
OMOJOTUYECKUX OOBEKTOB.
dopmynupoBaTh U OOBSCHATD
MPUHIIAT PaOOTHI

OMOTEXHOJIOTUYECKOT0 TPOU3BOJICTBA
BBIOpAHHOI TPYIIIBI BEMIECTB/
MaTepuaioB
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3. OcobenHoctu
arpoOMOTEXHOJIOTUHI

Temwbl 3auamuul

Konuuecmeo
yacoe

Henu u 3amaun arpoOMOTEXHOIOTHH.
OcHOBHBIE 0OBEKTHI

arpoOMOTEXHOJIOTHH.

buorexnonornyeckue IIOAX0dbI

OcHosHoe cooepoicanue

PackpsIBaTh copepkaHie TEPMUHOB
Y IIOHATUHN: COXpPAHEHUE PACTECHUN U
JKUBOTHBIX, BUIbI KOJUICKIIUN
T€HETUYECKOTr0 pa3HOOOpasusl.

Buowt oesmenvnocmu obyuarowuxcs
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JUTSI HAJIS)KHOTO COXpaHEHUS
KOJUTCKIIM I TeHETUYECKUX PECYPCOB
pacTeHui U )KUBOTHBIX. [IoHsATHS ©
IIOJIEBLIX, IN VILFr0 u
KpUOKOJIIEKIHsIX. POCT U pa3BuTHe
KUBOTO 00BEKTA B 3aMKHYTOM
CUCTEME B KOHTPOIUPYEMBIX
YCIIOBHUAX: KaK 3TO BO3MOYXHO.
OCHOBHBIC ITOMEIICHUS IS
TIOJTHOLIEHHOW paboThI TabopaTropun
OMOTEXHOJIOTUHY (JTAMHHApHAS
KOMHAaTa, CBETOBAsI, aBTOKJIaBHAs
KOMHATBI, IOMEIIEHUE IS
PUTOTOBIICHUS MUTATEIBHBIX CPEI,
MOeYHas): UX QyHKIUOHAT U
ocobeHHocTu. OCHOBHBIE IPUOOPHI
JUTSI OpraHu3aIuy J1abopaTopuu
OMOTEXHOIOTHUH, UX QYHKIIUU W
BO3MOHOCTHU (aBTOKJIAB,
CyX0KapoBoi mKad, TUCTHILIATOP,

OnuceIBaTh NPOLECC COXPAHEHUS H
Pa3MHOXKEHUS PACTCHUN B
KOHTPOJINPYEMBIX YCIIOBHUSIX CPEJIBI.
Xapaktepu3oBath (pa3bl pocTa U
pa3BUTUA PACTCHUM B 3aMKHYTOU
CUCTEME.

Pa3nuuars npenmyiiecTa u
HEJIOCTAaTKH Pa3JIMYHbIX TUIIOB
KOJIJICKLIUH.

CpaBHHMBaTh 3TaIbl paboOTHl B
JabopaTopuu OMOTEXHOJIOTHUH.

BrisBisaTe Hanbosee 3¢ heKkTuBHBIC
npUEMBI JIsl COXpaHEHUS 00pa3IoB
pAacCTEHUH U )KUBOTHBIX.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHus U GYHKIUU 00pa3IoB
pacTEHUM.

dopMyaupoBaTh U OOBACHATH

MIPUHIUI KPUOKOHCEPBALIMU PACTEHUIN



Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs
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pH-meTp, Bechl, laMmuHap-O0KC,
CTepUIIM3aTOP HHCTPYMEHTOB,
CBETOBAas YCTAHOBKA, KIIMMATHIECKast
Kamepa, Y ®-nonusarop,
XOJIOJWIIBHUKH TSI XpaHECHUS
MUTATEIbHBIX CPEl U JIP.).
WHCTpyMEHTHI 1711 IPUMEHEHUS
METOJIOB OMOTEXHOJIOTUHU PACTCHHH
(mpemapoBasbHAs UTJIA, CKAIBIIETb,
NIUHIIET, HOXKHUIBI). OCHOBBI TEXHUKHU
0e30MacHOCTH IIpH paboTe ¢
npubopamu. OCHOBHBIEC TPHUOOPHI TSt
OpraHu3anuu jJadbopaTopun
OMOTEXHOJIOTUH: aBTOKJIAB,
CYX0’KapoBo# mIKad, TUCTHILISATOD,
pH-metp, Bechl, TamMmuHap-00Kc,
CTEpUIIN3ATOP UHCTPYMEHTOB,
CBETOBAsI YCTAHOBKA, KIIMMaTHYECKasI
kamepa, Y ®-uonusarop,
XOJIOJWIIBHUKH JUIsl XpaHEHUs
NUTATEIbHBIX CPE U JP.
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

WNHcTpyMeHTHI AJ1 IPUMEHEHUs
METOJI0B OMOTEXHOJIOTMH PACTEHUNA:
penapoBaibHas Urja, CKAJIbIIEIb,
MUHUET, HOXKHUIIBI.

[TpakTuyeckas pabora «KynbTypHoe
pacTeHue B KyJIbTYpPaIbHOM COCY/IE:
OTIUIIIM PACTCHUE B MPOOUPKEY.
Uccnenosarensckas pabora «Poct
YEPEHKOB PACTEHUM B BOJIE C Pa3HBIM
ypoBHEM pH»

Buowt oesmenvnocmu obyuarowuxcs
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4. KynbpTypa KJIETOK U TKaHEH

Tembl 3auamuil

Konuuecmeo
4acoe

MeTtonsl KyJIbTypbI KIETOK U TKAHEN B
cenekuuu. KamnycHas kynaeTypa.
Kynprypa kmeTtok u arperaton KJIETOK.
Kynperypa nporonnacros. [lonyuenne
COMaTHYECKHX TMOPUIOB METOJIOM
CIIMSHUS U30JIMPOBAaHHBIX
IIPOTOILJIACTOB.

Kiterounas cenekuus. Mcnons3oBanue
rariouJiny B cenekuuu. [Ipumepst
INPUMEHEHHS KYIbTYp KIETOK U
TKAHEH B HAYYHBIX

OcHosHoe cooepoicanue

PackpsiBaTh comepkaHue TEPMUHOB U
TOHATHN: KaJIyC, MPOTOIUIACT,
COMATUYECKUM TUOPU]I, TATUIOU/I,
IITaAMM.

OnuceiBaTh NpoIIECC

KYJIbTUBUPOBAHUA KJIICTOK H TKaHEU
paCTCHHfI N JKUBOTHBIX.

XapaKTCpI/ISOBaTB Pa3HbIC STAIIbI
KYJIbTUBUPOBAHUA KIICTOK U TKaHEH
paCTCHI/Iﬁ N JKUBOTHBIX.

BrisBisate Hanbosee 3G heKTUBHBIC

Buowt oesmenvrnocmu obyuarowuxcs
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Temwbl 3auamuu

Konuuecmeo
yacoe

UCCJIEIOBAaHUAX U B IPAKTHKE
pasnuunbix HUW: 3HakomcTBO €
JUTEPAaTypOr — HaYYHBIMU
nyOIMKalUSIMU 1O Pa3HbIM 00BEKTaM
(MHKpPOOBI, pacTEeHUS, )KUBOTHBIE).
XapakTepuCcTHKa KIIETOK,
KyJbTHBUPYEMBIX IN Vitro.
Mop@doreneTuueckue myTH pa3BUTHS
KJICTKH IN Vitro.

N3BecTHBIE KOJIIEKIUN
OMOTEXHOJOTUYECKUX OOBEKTOB — UX
pOJIb, 337129, COCTaB, mpuMepbl (IN
VItrO KOJIJICKIINU pacTCHUH,
KOJUIEKIIMH IITAMMOB
MUKpOOpranu3MoB. CeMuHap Mo
POYUTAHHOU JTUTEPATYPE, TOKIAIbI
obygaromuxcs). buorexHomorus
MPOU3BOJICTBA KYJIBTYPHI KIETOK,
TKaHEW U OpPraHOB PACTECHUM.

OcHosHoe coOepoicarue

METObI KYJIbTUBUPOBAHUS KIETOK U
TKaHEW pacTEHUM, JKUBOTHBIX,
MHUKPOOPraHU3MOB.
XapakTepu3oBaTh 0OCOOEHHOCTH
CTpoeHUs U (YHKIIUU KIETOK U
TKaHEW PACTEHUH, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.

dopMyaupoBaTh U OOBSICHATH
MPUHILIMI BBDKMBAEMOCTH, POCTa U
Pa3BUTHS KYJIbTUBUPYEMBIX KJIETOK U
TKaHEH

Buowt oesmenvrnocmu obyuarowuxcs
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5. IluraTenbHbie cpeanl s
arpoOHOTEXHOJIOT UM

[TpakTuueckas padora «IIporormnactsl
KJIIETOK).

Uccnenoarenbckas paboTa
«Cy1iecTByIONME KOJIJICKIIUU KIETOK

U 1ITaMMOB B Poccum u ux poOJib B
Pa3BUTUU T'CHCTHYCCKHUX

TEXHOJIOTHUN.

Uccnenoarenbckas padora «I. /1.

Kapnieuenko KakK
IF€HETUKIKCIIEPUMEHTATOP U
OMOTEXHOJIOT)

Maxkpo- 1 MUKPOIJIEMEHTHI,
VICTOYHUKH YIJIEBOJOB, BATAMUHBI,
YKEJIMPYIOLIUE areHThl. THUIbI
IIATATENBHBIX CPEM — KUIAKUE U
TBEpJBIE.

[IutarenbHbIE Cpeabl NS
OMOTEXHOJIOTUU PACTCHUIA.
Pa3paboTka HOBBIX MUTATENBHBIX
cpel, B TOM YKCJIE€ BKIFOUYAIOIINX
OMOCTUMYJIATOPHI U APYTHE
peryisaTopsl pocta. MeTobl

PackpsiBaTh coiepkaHie TEPMUHOB U
MOHATUI: TUTATENIbHAS CPENa,
KOMITOHEHTBI MUTaTENbHOU cpenbl, pH
pactBopa.

OnuchIBaTh NPOLIECC MPUTOTOBIEHUS
MATATENBHBIX CPEN ISl PA3HBIX
O0OBEKTOB.

XapakTepu3oBaTh MPOLECC
MPUTOTOBJICHUS MUTATEIBHBIX CPE B
3aBHUCHUMOCTHU OT BRIOPAHHOTO OOBEKTA
WCCIICIOBAHMUS.
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs
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ONTUMU3AIUHU MTUTATEIBbHBIX CPEI.
OCHOBHbBIE KOMITOHEHThI MTUTATEIBHBIX
cpen (MakpodJIeMEHTHI,
MUKPO3JIEMEHTHI, UCTOYHUKH
yIJIepoJia, BATAMUHBI, KETUPYIOLINE
areHThI, PEryJATOPHI pOCTa). YPOBEHB
pH nurarenbHOM cpenbl U €ro
BIIMSIHUE HAa Pa3BUTHE PACTCHUM.
Becsl, pH-metp.

JlaGoparopnas paborta «IIuraTenpHbie
Cpeabl U YCIOBUS KyJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTEIBHBIX KJIETOK U

TKaHEN).

[TpakTrdeckas padora

«IIpUrOoTOBIEHNE CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MaKpo- U
MUKPO3JIEMEHTOB MUTATEIBHOMN CPeabl
no nponucu Mypacure u Ckyray.

[IpakTrueckas pabota

«IIpuroTOBIICHUE MUTATEITHHBIX CPE]T
JUTS BBEJICHUS B KYJIBTYpY IN Vitro»

PaznuuaTh TUNBI IMTATEIBHBIX cpea B
3aBUCHUMOCTH OT 3aa4u
KYJbTUBHUPOBAHMUA.

CpaBHUBATh paCTBOPUMOCTH BEIIIECTB
BO BpEMsI IPUTOTOBJICHUS

MUTATENBHBIX cpell. CpaBHUBATH THITHI
MUTATEIIBHBIX CPEJ] B 3aBUCUMOCTH OT
UX COCTaBa.

BhIsBIIATE HanboJIee BayKHBIC
KOMIIOHEHTHI ITUTATEIIbHON Cpebl

U TIPOTHO3UPOBATh 3P (PEKT OT
HEXBAaTKH KaXXJIOTO W3

KOMIIOHEHTOB.

XapakTepu3oBaTh QyHKIIMH
KOMITOHEHTOB MU TATEIbHBIX CPEI.
dopmynupoBaTh U OOBSICHATH
MPUHIIAI KyJIbTUBUPOBAHUS PACTEHUN
Ha TTUTATENBbHBIX CpelaX Pa3IudHOTO
cocTaBa
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Temwbl 3auamuu

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs
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6. Perynsaropsl pocTa Kak
(pakTopsl ycrexa
OMOTEXHOJIOTUU PACTEHUI

Poct u pa3Butue pacteHun.

OcTanpHbIC ATAIlbl OHTOICHE3A. O6HII/IC

3aKOHOMEPHOCTHU POCTa PACTCHHH.

OcHoOBHBIE KJ1acChl (PUTOTOPMOHOB

(ayKCHHBI, ITMTOKUHUHBI,
ru66epennunbl, ABK, aTrnex u ap.)
¥ UX QYHKIIMM HAa Pa3HBIX 3TArax
pa3BuTHs pacTeHus. M3BecTHBIC
TCHCTHUCCKHE MEXaHU3MBI,
KOHTPOJIUPYIOIINAE POCT U Pa3BUTHE
pacTeHuil. DHAOTEHHBIE U
AK30TE€HHBIE PEryJIATOPHI POCTa
pacTeHU B MPOOHpKE.
JlaGoparopnas padota

«DeHoTUITMYECKAs OLIEHKA pOCTa U
pa3BUTHS PACTEHUMN B 3aBUCUMOCTH
OT HAINYUS PUTOTOPMOHOB B
MMATATEIIBHOM CpEIe»

PackpsIBaTh copepkaHie TEPMUHOB
Y TIOHSITHI: (PUTOTOPMOHBI,
PETYIATOPBI POCTA PACTEHUM.
OmnuceiBaTh NpoLEecc pocTa U
pa3BUTHUS PACTECHUIA.
XapaKkTepu30BaTh NPOLIECC POCTa U
pPa3BUTHUS PACTEHUI B 3aBUCUMOCTHU
OT F'€HOTHUIIA U OKPYKAIOIINUX

YCJIOBUH.

Pasznuyarh GyHKIIUN peryasiTOpOB
pocrTa.

CpaBHUBaTh PYHKIIMH PETYIATOPOB
pocra.

BbIsIBIISITE QYHKIIMU PETYIATOPOB
pocTa 1Mo MpeyIoKEHHBIM P heKTaMm.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUS U QYHKIUU PA3TUIHBIX
(UTOrOPMOHOB.

dopMyIupOBaTh U OOBACHATH

MIPUHITAIT BO3ACHCTBHS (DUTOTOPMOHOB

39



Ha POCT ¥ Pa3BUTHE PACTCHUU

40



Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs
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7. BUOTEXHOJIOT Ul pACTECHUN

10

Bo3MOXHOCTH IpUMEHEHUS
arpoOMOTEXHOJIOTHH B CENEKIINH,

CECMCHOBOJACTBC U IIMTOMHHUKOBOJCTBC.

bosie3Hn 1 UMMYHUTET paCTCHUM:

ot H./. BaBunoBa 10 COBpEMEHHOCTH.
YckopeHHast U TpaaulIMOHHAs
CENIEKIMs: COKpAILAeM CPOKH
MOJIy4YE€HUSI HOBBIX COPTOB. OCHOBHBIE
MeTOAbI cenekiuu. [ mbpunnszanus.
®opmbl 0TO0pa. OCHOBHBIC
HaIpaBJICHUS CEJIEKIUU: YIYUIICHUE
YPOXKAUHOCTH, YCTOMUYUBOCTH K
OMOTHYECKUM U a0MOTHYECKUM
dakTopam.

O310poBiieHUE PACTEHUN OT BUPYCOB C
ITOMOIIILI0 METOJ0B OMOTEXHOJIOTUH

METOJIbI KYJbTYPbI allMKaJIbHBIX
MEpPUCTEM, TEPMOTEPAIIHH,
XEMOTEpauu, KpUOTEPAIIUA U
KOMIUIEKCHOM Tepanuu. [lonyuenue
03JI0POBJIEHHOT'0 ITOCaJA0YHOI0

PackpsiBaTh comepkaHue TEPMUHOB U
MOHSATHUM: CEICKIUsI, CECMEHOBOICTBO,
MMUTOMHUKOBOJCTBO,
MHUKPOPA3MHOKEHUE PACTEHUH,
037I0pOBJIEHUE pacTeHUl. ONKUCHIBATH
MPOLIECC MUKPOPA3ZMHOKEHUS
pacTEHNM, CO3JaHUsI HOBOTO
HCXOJTHOTO MaTepuasa Jiuisl CeJICKIINH,
otOopa, 030POBIEHUS PACTCHHUN U
MOJIYYEHUS 030POBICHHOTO
MOCAA0YHOTO MaTepuaa.

XapakTepu30BaTh MPOLIECC
YCKOPEHHOMW Y TPAAUIIMOHHOU
CEJIEKLINHY, MUKPOPA3MHOKEHHUS,
03JI0POBJICHUS pacTeHuil. Paznnyarh
METOJIBI CEJIEKI[UH, CIIOCOObI
03JI0POBJICHUS PACTCHUM.
CpaBHUBATh METO/IbI CEJIEKIIHH,
CIIOCOOBI 03/TOPOBIICHUSI PACTCHHIA.
BrisiBnsaTe Hanbosee u HauMeHee
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs
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MaTepuaa — Ki1yoHel kapTodens u
CaKEHIIEB IUIOJOBBIX KYJIbTYP.
KynbTuBupoBaHue pacTUTEIBHOTO
Marepuaia B KyJbType in Vitro:
OCHOBHBIC MIPUHITUIIBI U MOJCIIH
KyJbTHUBUpOBaHUs. Kamtycorenes,
CYCIIEH3MOHHBIE KYIbTYpbl pACTEHUH.
Mukpopa3MHOKEHHE paCTEHUH.
DkoHOMUYeCcKui 3QPexT ot
BHEJIPEHHSI METOJIOB OMOTEXHOJIOTUU
B PACTEHHUEBOJICTBO.

Kpuoxpanenue pacTeHui.
Kpuonporekropsl.

[TocTkpuoreHHas perenepaunus.
buonornueckue cpeacTna 3alulUThI
pACTEHHI: MPEUMYIIIECTBA H
NEepPCIEKTUBbI IpUMEHEHUs. TepMoc
u cocya Jlproapa ¢ KUAKUM a30TOM,
KpUOMPOOUPKH.

[TpakTuueckas padora «Pa3zmMHoxeHUE

3¢ PeKTUBHBIE CTIOCOOBI OJTYUYEHUS
UCXOIHOTO MaTepuana s

CCIICKIMH; O3JOPOBJICHUA paCTeHHfI.

XapakTepu3oBaTh OCOOEHHOCTH U
(GYHKIIMU METO0B CEJIEKIINH,
CIIOCOOOB 03/10POBJICHUS PACTEHUH.
dopMyIupoBaTh U OOBSICHATH
MPUHLUI TPAJULIMOHHON U
YCKOPEHHOM CENEKIUU, TPUHIIUTT
paboTHI TOTO UM UHOTO METO/1a
03JI0POBJICHUS PACTECHUM



III0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHHUEM
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

¥ MUKPOPa3MHOXCHHEM — ITPUMEP
MAaJTMHBI (MM 36MJISTHUKH, €KCBHKH,
CMOPOAMHBI)».

[Mpaktuyeckas padora «BBenenue
pacTeHuii B KyJIbTypy IN VItro u
HOJI/ICP)KAaHUE YHCTOW KYJIBTYPBI

OKCIIJIAaHTOB).

IIpakTnueckas pabora «PazMHOXeHHE

KapTodens B MpoOUpKe».
Uccnenorarenbckas pabota «Kak
MOJIy4YarO0T IOTOMCTBO BEr€TaTUBHO
Pa3MHOXAEMBIX KYJIbTYp €CJIU HE
ceMeHamu?» MccaegoBaTenbckas
pabota «BeipanuBanue pacTeHUN B
IPOOUPKEY.

HccnenoBatenbsckas padbora «Kak

00Kbsl KOPOBKa ypoKaii cracana — 0

COBPEMEHHBIX CITIOCO0ax
OMOJIOTMYECKOM 3aIUThl PACTEHUI

Buowt oesmenvnocmu obyuarowuxcs
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NTOT'O 11O MOAVYJIIO 34

Konuuecmeo

Temvl 3anamut yacos OcHosnoe Canp.?fCClHl/le

Monyiab «CoBpeMeHHbIe OHOTEXHOJIOTMH B cejiekium». 11 kiaacce (34 4)

Buowt oesmenvnocmu obyuarowuxcs
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1. I'eneTnueckue pecypebl

Poccun

CTpaTerl/II/I COXpaHCHUSA 'CHCTUYCCKUX PaCKpBIBaTB COACPIKaHNC TCPMHUHOB

pecypcoB. CoxpaHeHHE pacTeHHH 1N
situ u ex situ.

buopecypcnsbie konnekuuu Poccun.
Kosiekuinsi reHeTUueCKuX pecypcoB
pactenuit BUP. I'epbapuit BUH.
Kosiekuinsi reHeTUueCKuX pecypcoB
>knBoTHBEIX BHUUI PK. Komneknun
kieTok u mrammMoB BHUMCXM.

HCCHGHOB&TGHBCK&H pa60Ta

«ITo marepuanam popyma

«I"eneruyeckue pecypcsl Poccun»

Yl TIOHSITUI: COXpAaHCHHUE PACTCHUN 1N
Situ u ex situ.

OnuceIBaTh IpouecC COXpaHCHHUA

pacTeHuii B ycaoBusX in Situ u ex Situ.

XapakTepu3oBaTh CIOCOObI
COXpaHCHUS PACTECHHUI B YCIOBUAX 1N
situ u ex situ.

Pa3nuuaThk criocoObl coxpaHeHus

pacTeHuii B ycaoBusX in Situ u ex Situ.

CpaBHHUBATH 0COOCHHOCTH
COXpaHEHUSI PACTEHUH B yCIOBHSIX
in situ u ex situ.

BrisBisaTs Hanbosee 3¢ HEeKTHBHBIHN
npuEM JIJIs1 COXpaHEHUSI KOHKPETHOTO

oOpa3na pacTeHUH.

Xapaktepu3oBaTb OCOOCHHOCTH U

byHKIMH.

dopMyIupOBaTh U OOBACHATH
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs

HpUHIMII N Situ 1 ex Situ coxpaneHus
TCHETHUYECKUX PECYPCOB PaCTCHUI
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2. OCHOBBI TEHETUKHU U
CEJIEKIIUU

HacneacTtBeHHOCTh M U3BMEHUYHUBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
opranu3MoB. I3MeHUnBOCTH
MyTallMOHHAs U MOJIU(PUKAITMOHHAS.
['en — maTrepuanbHBIN HOCUTETb
HACJICACTBEHHOCTH U U3BMEHUYMBOCTHU.

HyxinennoBsie kucimoTsl. JIokanu3zamus
Ir€HETUYECKOr0 MaTepualia B KIETKE.
Henenune xierok. Perumukanus JIHK.
OcHOBHas AOrMa MOJIEKYJISIPHOM
ouosoruu.

Tpanckpunuums. Tpancasamus.
Myranuu.

3aKOH TOMOJIOTHYECKHUX PSIAOB B
HACJIEICTBEHHOW U3MEHYUBOCTH
H.W. BaBumnosa B 1920 u 2020 rr.
[IpakTuyeckas pabora

«MonudukanmoHHas U3MEHIUBOCTh B
npupojie» (codpaTh U CPaBHUTH

PackpbiBaTh conepKaHue TEPMUHOB
Y TIOHSATHM: HACIEACTBEHHOCTD,
n3MeH4YuBOCTh, I'eH, JIHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKUX PSATIOB
B HACJICCTBEHHON N3MEHYUBOCTH.
OnuceIBaTh NPOSBICHUS
MOJAU(PUKALMOHHON ¥ MyTallMOHHOU
n3MeHunBocty, crpoenue JJHK u

PHK, 6enkos.

XapakTepu3oBaTh CTPOCHHE WU
(GYHKIIMU HYKJIEHHOBBIX KHUCIIOT,
OEJIKOB.

Pa3nuuares TUIIBI K3MEHYUBOCTH.
CpaBHHMBATh MYTAIIMOHHYIO H
MOAU(DHUKATMOHHYIO H3MEHUYUBOCTb.

BrisBnaTh MOAMGUKAIINY U MyTaIlUH.
XapakTepu3oBaTb OCOOCHHOCTH H
¢bynkuuu JJHK, PHK, 6enkos.
dopmynupoBaTh U OOBSICHATH
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

JHUCThS, IBETKU C OJJTHOTO PACTCHUS
U/WIH C Pa3HBIX).

UccnenoBarenbckas padbora «[MO —
ATO MYTAIMU WIH MOAUPUKAIIAN T

Buowt oesmenvnocmu obyuarowuxcs

IIPUHLIUI JEUCTBUS 3aKOHA
TOMOJIOTUYECKUX PSIIOB B
HaCJIeACTBEHHON U3MEHUYMBOCTH
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3. Nmxenepus B
OMOJIOTUN PACTEHUIA

Temwt 3auamuti

15

Konuuecmeo
yacoe

Knerounas u reaHas HHXXCHCpU

pacTeHul I pa3BUTHUS CEJICKIINU.

[IpupoaHO-TpaHCTEHHBIE PACTEHHS.

Pacrenusa-6uodadbpuxu.
broTrexHOoJIOTrHYEeCKUE METOIB B
CEJIEKLIUY PACTEHUM.

I'eneTnyeckoe perakTUpOBaHUE
KYJIbTYPHBIX pacTeHui. Uem
T€HETUYECKOE PEIaKTUPOBAHUE
OTJIMYAETCS OT I'€HETUYCCKOM
MOAU(DUKAITUH.

ITorck HOBBIX T€HOB-MUIIICHEH
CYLIECTBYIOIIHE METOIUKHU.

ITpoBenenwue in silico ananu3a.

['enHas nH)XEHEPUS 3€PHOBBIX
KyJbTyp. ['eHHas nnxenepus
XJIon4aTHUKa. [ eHHas nHxeHepus

OcHogHoe coOepoicaHue

PackpbiBaTh conepKaHue TEPMUHOB U
IOHATUM: KJIETOYHAsl U T€HHAas
VH)XCHEPUS PACTECHUMN, TEHETUYECKOE
penaktupoBanue, ' MO, in silico
aHaJus.

OnuceIBaTh NPOLIECC KIETOYHON U
I€HHOW MH)KECHEPUU PACTCHHUM,
MPUHIUIIBI TEHETUYECKOT O
penaktupoBanus, cozganue ' MO,
sramsl in Silico ananu3a.
XapakTepu3oBaTb COBPEMEHHBIE
JIOCTHKEHUS TeHHOM U KJIETOUYHOM
VH>XEHEPUU Pa3HbIX BUJIOB PACTCHUM,
nposezaeHue in Silico ananusa.

Paznuyarh reHHy0 U KIETOYHYIO
VHXECHEPUIO.

CpaBHUBaTh OMOTEXHOIOTHIECKUE

Buowt oesmenvrnocmu obyuarowuxcs
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4. NuxxeHepusi B
OMOJIOTUHN KUBOTHBIX

ToMata. [ 'eHHast HH)KeHEpHsl COu.
['enHas WHXEHEPUS TUIOTOBBIX
KyJIbTyp. | eHHast HHKEeHepHsI
KapTodens.

[Mpaktuyeckas padota «IIpoBenenue in
silico anHanmm3a 1 MOKMCKa HOBBIX
TCHOB-MUIIICHEH JIJIsl pEIaKTUPOBAHUSI
KyJbTYPHOTO pacTeHUsl (Ha BEIOOP)»

COBpeMeHHBIG MCTOBI

B JKUBOTHOBO/JICTBE: TPAHCIUIAHTALUS
IMOPUOHOB, XUMEPHBIE )KUBOTHEIE,
KJIOHHpOBaHue. ['eHHas uHXKXeHepus
B JKUBOTHOBO/ICTBE.

[MpakTrueckas padota «I[IpoBeaecHwme Iin
silico aganmm3a i1 MOUCKa HOBBIX
TCHOB-MUIIIEHEH JIJIS1 peAaKTHPOBAHUS
YKUBOTHOT'O» (Ha BBIOOD).

METOJBI B CEJNEKIUU PACTCHUN.
BpIsSBAATH paznuuusa MexXIy
TEHETUYECKUM PEIAKTUPOBAHUEM
U TeHETUYECKOU Mo uKaiuen.
XapakTepu3oBaTb OCOOCHHOCTH |

byHKIUY.

dopMyaupoBaTh U OOBSICHATH
MPUHIUIN KJIETOYHOW U TEHHOMN
WH)XEHEPUHU, TEHETUYECKOT O
PEIaKTUPOBAHUS U T€HETUYECKOM
Moau(pUKAITAN

PackpsiBaTh comepxanue TEPMUHOB U

OHATHIA.

OnuchIiBaTh TPAHCIUIAHTAIUIO
YMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHHPOBAHUE.

XapakTepu3oBaTh TPAHCILUIAHTALIUIO
YMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHHPOBAHUE.

Paznuuate TpaHCILUIaHTAIIUIO
AMOPHUOHOB, XUMEPHBIX )KUBOTHBIX,
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Temwbl 3auamuul

NTOI'O ITO MOAVIJIIO

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

Konuuecmeo
OcHogHoe cooepacanue

yacoe
Uccnenosarensckast pabora «l'eHHas
UHKEHEepUs. >KUBOTHBIX: apPTryMEHTBI
3a U MIPOTUBY»
34
68

Buowt oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHUE.
CpaBHUMBATh TPAHCIUIAHTAIIUIO
AMOPUOHOB, XUMEPHBIX KUBOTHBIX,

KJIOHUPOBAaHUE.

XapakTepu3zoBaTb OCOOCHHOCTH U

byHKIMY.

dopMyaupOBaTh U OOBSICHATH
MIPUHIIUI TEHHOW MHXEHEPUH,
F€HETUYECKOr0 PeAAKTUPOBAHUS U
reHEeTUYECKONU MO (pUKaIu
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HPUJIOKEHUE. ®PUJIBMbI U 3AIIMCHU TEJIEBU3UNOHHBIX ITPOI'PAMM

MoayJ/ib «ArpOTeXHOJOTHHM HACTOSAIIEro U 0Oyaymero». 10 kiace
Tema 1. Buomexnonozusa KaKk Hayka

Hoxymenrtanbhbiii pusibMm Ceprest bpunesa «Hossiit cBetr. Hukonait BaBunos». —
URL.: https://smotrim.ru/video/2618068

JoxymenTtanbHbiil puiabM «CeMeHa, KOTopble cacyT yenoBeuecTtBoy». — URL:

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

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B ceqeknum». 11 kiaace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokymeHTanbHbIl QriibM «30510TOM 3eeHbIi 3anacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHoebl cenemuKu u cenekuyuu

OwmibMbl U3 nukiIa «Matpuiia Hayku». Science and plants. Hayka u pacrenus.

3epHo6oboBsie. — URL: https://www.youtube.com/watch?v=nCfadl1Fpa8
Tema 3. Huosrcenepusn 6 ouonozuu pacmenuii

OwuinbMbl U3 nukiia «Matpuia Hayku». Science and plants. Hayka u pacrenus.

I'enetnueckoe pemaktuposanne. — URL: https://tvspb.ru/programs/releases/107337/


https://smotrim.ru/video/2618068
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
https://smotrim.ru/video/2594704
https://www.youtube.com/watch?v=nCf9dl1Fpa8
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