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HOACHUTEJBHASA 3AIINCKA

AKTYaJbHOCTh M Ha3HAYEHHE MPOTrPaMMBbI

PabGouass mporpamMmma Kypca BHEYpOuHOW nesaTenbHOCTH «COBpEeMEHHBIC
arpoOMOTEXHOJIOTHH (arpoOMOTEXHOJIOTUYECKUH MpOodWIb)» MJid CPEIHEro OOIIero
oOpa3zoBaHus (jajiee — mporpamma) paspaboTaHa B COOTBETCTBUU C TpeOOBAHUSMHU
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBLHOTO CTaHIApPTa CPEIHErO OOIIETro
obopazoBanust (OI'OC COO), opueHTHpOoBaHA Ha OOECMEYCHUE WHIUBUYATHHBIX
MOTPeOHOCTEH 00yJarONUXCsl M HAallpaBJieHA Ha JIOCTUKEHUE TJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI MTPOTPAMMBbI CPETHETO OOIIETr0 00pa30BaHMs C yU€TOM BHIOOpA yUaCTHUKAMU
o0pa3oBaTeNbHBIX OTHOIIEHUW KYpCOB BHEYPOYHOU JEATEIHHOCTH. DTO TMO3BOJSET
obecrieunTh eMMHCTBO 00s3aTenbHBIX TpeboBaHuit ®I'OC COO Bo BceM MpOCTpPaHCTBE
IIKOJIBHOTO 00pa30BaHUs: HE TOJIBKO HAa YPOKE, HO U 3a €ro MpeesiaMH.

Hacrosimuit kypc npenHa3HadyeH Jjsi yriyOJIEHHOTO M3Y4YeHUs OMOJIOTMYEeCKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupeHnsi 0a30BbIX 3HAHUMN, Pa3BUTHS MPAKTUYECKUX

YMGHI/IfI N HaBBIKOB B COBpeMeHHOﬁ OMOJIOTHH.

AKTYaJIbHOCTD pPeajiu3aluy MporpaMMsl

[IporpamMmoii npenycMOTpeHO (OPMUPOBAHHUE COBPEMEHHOIO TEOPETUUYECKOTO
YPOBHS 3HaHWUW, a TakKKe TMPAKTHUYECKOro OmbiTa paboThl € J1abOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON NesATeIbHOCTH. MeTobl
OopraHu3aliid  00pa30BaTEIbHOM W  HAYYHO-MCCIIEOBATEIbCKON  J1€ITENbHOCTH
MpeayCMaTpuBalOT (HOPMUPOBAHHE Y OOYYAIOIMIUXCS HECTaHJAAPTHOTO TBOPYECKOTO
MBIIUIEHUS, CBOOOIBI CAMOBBIPAXKEHUS U UHANBUIYAJIbHOCTHU CY>KJIEHUH.

st moaHOro yyera moTpeOHOCTE 00Yy4aroluXcsi B MpOorpaMMme MCIOJIb3YyeTCs
muddepeHIUpPOBaHHBIN TOIXO0J, YTO CTUMYJUPYET OOYyYaromerocss K YBEIUYEHHUIO
NOTPEOHOCTH B MHAMBUAYAJIbHOMN, MHTEIJIEKTYaIbHOM U MMO3HABATENILHON A TENbHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATENbCKUX HAaBBIKOB. [IporpamMma ctaneT BocTpeOOBaHHOM
B IIEPBYI0 ouepenb OOy4alollMMHUCA, KOTOpble HMMEIT CTOMKHI  HMHTepec
M COOTBETCTBYIOIIYIO MOTHBALIMIO K H3YYEHUIO MNPEIMETOB E€CTECTBEHHO-HAYYHOTO
I[MKJIa, ECTECTBEHHBIX HAYK U TEXHOJIOTHUH.

B Hactosiiee Bpemsi OMOJIOTHYECKOE O0Opa3oBaHME JIOJDKHO O0OECreyuThb
BBIITYCKHUKAaM BBICOKYIO OMOJIOTMUECKYI0, 3KOJIOTHUECKYI0 U IPUPOAOOXPAHUTEIBHYIO

IrpaMOTHOCTb.



3HaHUs B 00JIACTM OCHOBHBIX OHWOJIOTMYECKUX 3aKOHOB, TEOpUA W HICH
(GOpMHUPYIOT HPABCTBEHHBIE HOPMBI M TIPUHIIUIBI OTHOIICHUS K >KUBOW MPHUPOJIE.
B kadecTBe IIEHHOCTHBIX OPHUEHTUPOB OHMOJOTMYECKOTO OOpa30BaHUs BBICTYHAIOT
O0OBEKTHI, M3y4aeMble B Kypce OHOJIOTMH, K KOTOPHIM Y ydamuxcsi (OpMHPYETCS
IIEHHOCTHOE OTHoIIeHne. [Ipu 7TOM BeyIIyto poJib UTPAIOT MMO3HABATEIIbHBIE IICHHOCTH,
TaK KaK JAHHBIM y4eOHBIM MpEeIMET BXOJUT B TPYIITy MPEAMETOB MO3HABATEIHLHOTO
[MKJIa, TJaBHAs IeJb KOTOPBIX 3aKIIOYACTCS B W3YUYEHUU COBPEMEHHBIX CIIOCOOOB
perieHus: TIo0aNbHBIX MPo0OJieM coBpeMeHHOCTH. [IporpamMma mpeciemayer He TOJIBKO
oOpa3oBarenbHble, HO ¥ BOCHUTATEIbHBIC II€JIM, IOCKOJIbKY OHAa CIOCOOCTBYET
(hOpMHUPOBAHUIO IKOJIOTHYECKOTO U OMOTEXHOJIOTUYHOTO MBIIUICHUS Y TIOIPACTAIOMIETO

ITIOKOJICHHA.

BapuaHThl peanu3zanuu nporpaMmMbl 4 (popMbI POBeIeHHUS 3AHATUI

Peanuzanus nporpaMmsel NpeAnoiaraeT UCIoib3oBaHue GopM pabOoThl, KOTOpPbIE
[pelyCMaTpUBalOT AaKTHUBHOCTh W CaMOCTOSITEJIBHOCTh OOYyYarolUXCs, COYETaHUE
WHJUBUyaIbHOW M TPYNNOBOW paboThl, TMPOEKTHYI0 U HCCIEAOBATEIbCKYIO
JesTeNbHOCTh. TakumM 00pa3oM, BOBICUEHHOCTh OOYUAIOIIMXCS B IAHHYIO BHEYPOUHYIO
JESTEIBHOCTh IO3BOJUT OOECIEYUTh MX CaMOONpENENICHUE, PAaCIIUPUTh 30HbI
MOMCKAa CBOUX HHTEPECOB B Pa3UYHBIX cdepax €eCTECTBEHHO-HAYYHBIX 3HAHUM,
MEPEOCMBICIUTh CBOM CBSI3U C OKPYXAlOUIMMH, CBOE€ MECTO CpeAu APYTruX JIOJIEH.
B menom peanuzainusi mporpamMmbl BHOCHT BKJIaJ B HPABCTBEHHOE M COLIMAJIBHOE
(bopMHUpOBaHUE TUYHOCTH.

[Iporpamma MoOXeT OBITh peann3oBaHa B paboTe ¢ obOywarommmucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuutaHa Ha 68 yacoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takue QopMbl paboOThl, Kak Oeceibl, AMCKYCCHUH, MAaCTep-KIAcChl, AKCKYpCUU
Ha TPOM3BOJCTBO, aHAJM3 KEWCOB, BCTPEUYH C MPEACTABUTEISIMH pa3HbIX mpodeccui,
npodeccroHanbHbIe TPOOBI, KOMMYHUKATHBHBIE M JEJOBBIE HWIPbI, KOHCYJIbTAIlUU
nejarora v rncuxosora.

[IporpaMma MoskeT OBITH peann3oBaHa B TEYCHHE OJHOTO Y4YeOHOTrO Tofa
¢ obOyuarommmucsa 10 u 11 kmaccoB, eciu 3aHATHUS TPOBOJATCS 2 paza B HEJEINIO.
WNnu B TedyeHue OBYX JIET, €CIM 3aHATHA MPOBOIATCSA | pa3 B HEHEmIO0 Al KIACCOB

OMOJIOTUYECKOT0 UM OMOTEXHOJIOTMYECKOr0 HAMPABIICHUN.



B3aumocsassb ¢ penepagbHoi padoyeil MPOorpaMmMoii BOCHUTAHUS

[Iporpamma Kypca BHEYPOYHOH JESATENBHOCTH pa3paboTaHa ¢  y4eTOM
pexomeHnaanuii penepanbHOi paboueii MporpaMMbl BOCITUTAHHUS, YIUTBHIBAET IICUXO0JIOTO-
MEeJarornyecKue OCOOCHHOCTH JAaHHBIX BO3PACTHBIX KaTeTOpUH. ITO TO3BOJSET
Ha TPAaKTUKE COCTUHHUTH OOYYAIONIYI0 M BOCHHUTATEIBHYIO AESATEIBHOCTH IIEarora,
OPHEHTUPOBATH €€ HE TOJIBKO Ha HHTEIICKTYAIbHOE, HO U HA HPAaBCTBEHHOE, COLMATBHOE
pa3BuTHE pedeHKa. DTO MPOSBISICTCS B!

— BOCHHTaHUHM OCO3HAHHOW YKOJIOTUYECKH MMPABIIILHOW MOTHUBAIIUY B TIOBEACHUN
U JIeATEIBHOCTH 4epe3 (opMUpOBaHWE CHUCTEMBI YOEKICHUH, OCHOBaHHBIX
Ha KOHKPETHBIX 3HAHUSX;

— CTAQHOBJICHHHM JIMYHOCTH OOYyYalOIIMXCs KaK IIIOCTHOH, HaXOASIIEHCs
B TAPMOHHH C OKPYKAIOIIMM MHUPOM, CIIOCOOHOH K PEIICHUIO YKOJIOTUYECKUX MPOOIIeM;

— MPUOPUTETE JTUYHOCTHBIX PE3yJIbTATOB peaM3aliid MPOrpaMMbl BHEYPOUYHOMH
NeSTeTLHOCTH, HAIIEAIINX CBOE OTPAXKEHUE U KOHKPETU3AIHIO B (penepanbHoi paboueit

IMporpaMmsbl BOCIIMTAHU .

OcoOennocTu padoThI MegArora no nNporpamMmme

3amaya memarora  COCTOMT B TOM, YTOOBI  COMPOBOXKIATh  MPOIECC
poQeCCHOHATEHON OPHEHTAIMH 00YyJarONIuXCsl, PaCKPhIBasi MOTCHIHA O0YYarOIIUXCS
4yepe3 BOBJIEUEHHWE B MHOrOOOpa3HyI JAESTENbHOCTb, OPraHM30BaHHYIO B PAa3HBIX
dhopmax.

[Ipu »TOM pe3ynbTaToM palbOThl TIenarora B TMEPBYIO oOuyepedb SBIsSETCA
JUYHOCTHOE Pa3BUTHE peOeHKA. JIMYHOCTHBIX pe3yJIbTaTOB MEAArOr MOKET JTOCTHYb,
yBjeKasi peOeHKa COBMECTHOM M HHTEPECHONW UM 000UM JeSITeIbHOCTBIO, YCTaHABINBAs
BO BpeMs 3aHATHI J00pOXKenaTeabHyl0, MOAAEPKUBAIOILYI0 aTMochepy, HachIas
3aHATHS ILIEHHOCTHBIM cojepkaHueM. Kpome Toro, mnporpamma MpeayCMaTpuBacT
OpraHU3aII0 IKCKYpCHi, MpocMoTp GUIbMOB U 3anuceit TB-nporpamm.

[Ipy u3yyeHun oOydHarOUIMMHUCSA NpPOTrpaMMbl  NEAaror  OCHOBBIBAETCSA
Ha HECKOJIbKMX OCHOBOIIONATAONINX MPUHIIUIIAX 00yUYEHUS:

— MNPUHIMI WHTETPATHUBHOTO TMOAXO0JAa K OOYyYEeHHMIO. ODTOT MNPUHIUI HMEET
NEPBOCTENIEHHOE 3HAYEHHE, TaK KaK YCBOEHHUE MOTYyYaeMbIX 3HAHUHN 110 OMOTEXHOJIOTHUU
IIPEANOoNaracT TECHYK0 B3aWMMOCBA3b pa3HbIX ypoBHEW. IlepBwlli ypoBEHb —
MEXMPEIMETHBIN — MPEANONIaracT B3aMMOCBSI3b OMOJIOTHH C KypCOM 10 XuMuu. Bropoit
YpOBEHb — TPEIMETHBIA — OOYCJIOBJIEH B3aUMONPOHUKHOBEHHEM  Pa3HBIX

OMOJIOTHYECKUX KypcoB (OOTAHHUKH, 300J0TUU, (PUBHOJOTHH M APYTHX) B IpoIecce



CTaHOBJICHUS U M3ydeHus: ouotexnonoruu. Kpome Toro, moruka ocBOEHUsI MaTepuaia
IpOrpaMMbl TpeanoaraeT JBMKEHHE OT OOLIEro K YacTHOMY M, HA HOBOM YpOBHE,
BO3BpalllEHUE OT YACTHOT'O K O0LIEMY.

— IPUHLHAI HATJISIHOCTH;

— TPHUHLMII JOCTYITHOCTH;

— TPHUHINI OCO3HAHHOCTH.

[IpumepHas cxema NpoOBEAEHUS 3aHITHI 10 TPOTrpaMMeE MOKET OBITh TAKOM:

1. OObsicHEHHE TEOPETUUECKOIO MaTeprasa 1o TeEMe.

2. IloarotoBka K 1a0OpPaTOpHOMY WM NPAKTUYECKOMY 3aHSITHIO, OOCYXIECHHE
OOBEKTOB JIJIs1 IPAKTUYECKOTO 3aHSATHS.

3. I[IpoBeneHrne MPaKTUYECKOTO 3aHATUS — OCHOBHAs 3ajJadya OCBOCHHUE
METOAOJIOTUU JAHHOTO DKCIIEPUMEHTA.

4. Ananu3 pe3ysbTaToB SKCIIEPUMEHTA.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOYHOM
AEATEJBHOCTHU

3aHATHA B paMKax MpOrpamMMbl HampaBieHbl Ha O0O0ECIEeYeHHE JOCTHUKCHUS
OoOy4JallUMUCs  CIAEAYIOLUUX JIMYHOCTHBIX, METAalNpeIMETHbIX U IPEIMETHBIX

O6paBOBaTCJIBHBIX PE3YJILTATOB.

JINMYHOCTHBIE PE3YJIbTATDI:
8 cghepe epaXrcOanHcKko2o 60CNUMAHUA:
— TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESTEILHOCTA MPHU BBHIOJIHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;
— CTIOCOOHOCTHh OMPENENSATh COOCTBEHHYIO TMO3WIIMIO 1O OTHOIICHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€,
— TOTOBHOCTb K COTPYJHUYECTBY B IPOLIECCE COBMECTHOTO BBHIMOIHEHUS YUEOHBIX,
NO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 331a4, YBAXKUTEIbHOMY OTHOILICHHS
K MHEHHUIO ONIMOHEHTOB MPHU O0OCYX IECHUU CIIOPHBIX BOMPOCOB OMOJIOTMYECKOTO

COJICPKAHHUS;

8 cihepe nampuomuuecko2o 80CNUMAHUL.
— LEHHOCTHOE OTHOIIEHWE K MNPUPOJHOMY HACICIUI0 W NaMSITHHUKAM IPUPOIBI,
nOoCTHXKEeHUAM Poccuu B Hayke;

— CIOCOOHOCTH OLICHHUBATH BKJIA[ pOCCHﬁCKHX YUCHBIX B CTAHOBJICHUC W PAa3BUTHC
6I/IOJ'IOFI/II/I, IMOHMMAaHUE 3HAYCHHUsS OWOJIOTMH B IIO3HAHWHM 3aKOHOB IMPpUPOIHI,

B JKMU3HH YCJIOBCKA 1 COBPCMCHHOT'O 06IHCCTBa;

8 cghepe OYX08HO-HPABCMBEEHHO20 8OCHUMAHUSL!
— CHOCOOHOCTHh OIICHMBATh CUTYallMi0 M TPUHUMATh OCO3HAHHbBIE pEUICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OyAyILEro;

6 cqbepe acmemu4ecKkozco 6ocnumaHus.

— IIOHHMMAaHHC SMOIIMOHAJIBHOI'O BOBI[GﬁCTBPIH JKHUBOM IIPUPOJBI U €€ NCHHOCTH,

6 cihepe uzuueckoeo 60cnUMAaHUsL:
— TOHUMaHWE IEHHOCTH 3I0POBOTO M 0€30MacHOT0 00pa3a KHU3HH,
— OCO3HaHHWE IIOCJICCTBUH W HENPHUATHE BPEIHBIX TNPUBBIYCK (yHoTpeOiacHue

aJIKOTOJIsl, HAPKOTHKOB, KypEHHUSI);



8 cghepe mpy0o6020 80CNUMAHUSA:

TOTOBHOCTh K AaKTUBHOW JI€ATEIHOCTH OHOJOTWYECKOW H 3KOJOTHYECKOU
HaIpPaBJIEeHHOCTH, CIOCOOHOCTh MHUILIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JESITEIIbHOCTB;

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPodecCuid, CBI3aHHBIX ¢ OMOJIOTHEH;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO HA MPOTSHKEHUN

BCeH KU3HU,

6 cgbepe IKOJ1I02U4ecKoz2o 6ocnumanusl.

HKOJIOTMUYECKU 11e7eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK HUCTOYHHKY >KU3HU
Ha 3emiie, OCHOBE €€ CYLIECTBOBaHNS;

NOBBILICHUE YPOBHS  3KOJOTMYECKOW KYJbTYphl: TNPUOOPETEHHE OIbITa
IJIAHUPOBAHMSL  TMOCTYNKOB W OLEHKM KX  BO3MOXHBIX  IOCIEICTBUN
IUISL OKpY Karole cpelpl;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpPETAEMbIE MPU W3YYEHUU OUOJIOTUM 3HAHUS
M yYMEHUA TpHU pEIIEHUU TMpoOJeM, CBSI3aHHBIX C  PalUOHAIbHBIM
MPUPOJIONIONb30BaHUEM  (COOJIO/ICHHE TpaBUJl  TOBEACHUS B  IPUPOJIE,
HaIIPaBJICHHBIX HA COXPAaHEHHWE PABHOBECHS B DKOCUCTEMAX, OXPAaHY BHJIOB,
AKOCUCTEM, OroChephI);

AKTUBHOE HENPUATHE NEHUCTBUM, NMPUHOCAIINX BpPEI OKPYKAIOLIEH MPUPOIHON
cpene, yMeHHe MPOTHO3UPOBATh HEOJAronpUATHBIE HKOJIOTUYECKUE MTOCIIECTBUS

NPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh UX;

68 cghepe HayuHO20 NOZHAHUSL.

MOHMMaHue chnenupukd OWOJOTMM KaKk HayKd, OCO3HAaHHE €€ POJu
B ()OPMUPOBAHUYU PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUE IIEJIOCTHOTO
npeAcTaBieHus 00 OKpPY)KalIIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKa
1 00111ecTBa, B MO3HAHWUU MPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpodiieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOXKIIEHHOCTh B 3HAYMMOCTH OHOJIOTMH JUIsl COBPEMEHHON IMBWIJIM3AIUU:
obOecrieueHrne HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3AaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh PECypCHbIE MPOOJIIEMBI  Pa3BUTHS
YeJI0BEUYECTBA; MOUCK MYTEW BBIXOJA U3 TJIOOATBHBIX YKOJOTHYECKUX MpoOeM
u o0ecreyeHue TMepexola K YCTOWYMBOMY Pa3BUTHIO, pallMOHATHHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB

JKM3HHU;



3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTMUECKUX 3HAHUN B IENSIX IMOBBIIICHUS
o0IIei KyIbTypbl, €CTECTBEHHO-HAyYHON TPAMOTHOCTH KaK COCTAaBHOW YacTh
(YHKIIMOHATILHON TPaMOTHOCTH OOydYaromuxcs, (GpopMupyeMod Mpu HU3yUYCHUH
OHoJIOrNH;

MOHMMAaHUE CYIIHOCTH METOJIOB IMO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh WCIOJIb30BaTh TOJIy4aeMble 3HAHUS JUIsl aHaIM3a
¥ OOBSICHEHHUS SIBJICHUI OKPYKAIOIIETO MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH;
yMEHHE JeNnaTh OOOCHOBaHHBIC 3aKJIIOYCHHS Ha OCHOBE HAay4YHBIX (DaKTOB
Y UMCIOIINXCS JaHHBIX C IICJIBIO TIOJTYYCHHSI JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ HCIIOJIb30BaTh ~ OHMOJIOTHYECKHE  3HAHUS
JUTSI peIieHust TPOoOJIeM B pealibHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHWE I[EHHOCTH HAyYHOW JEeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISAThH
MPOEKTHYIO U MCCIIEA0BATEIBCKYIO NCATEIbHOCTh MHANBHIYAIEHO U B TPYIIIIE;
TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHMIO,
K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN MO OHOJOTMM B COOTBETCTBUU

C ’KU3HCHHBIMH HOTp€6HOCTSIMI/I.

METAIIPEJMETHBIE PE3YJIbTATDI:

6 cghepe 06radenus ynueepcanbHpIMu y4eOHbIMU NO3HABAMENbHBIMU 0CIICHBUAMU:

Oazoevie 102uyecKue 0etcCmeusl:

CaMOCTOATENBHO (OPMYIUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPY OCBOECHUH 3HAHUI MPUEMBI JJOTMUYECKOI0 MBILUICHUS (aHAJIN3a,
CUHTE3a, CpaBHEHMs, Kiaccuukanuu, o000O0IIEHus1), PaCKpPhIBaTh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh X XapaKTepHbIe MPU3HAKH, YCTaHABIUBAThH
CBSI3U C APYTUMU TOHATUSMH);

ONpeAeNATh 1€ JACSITENbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH UX
JOCTH>KEHHUSI, COOTHOCUTD PE3YNbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEISIMU;
UCIIOJIb30BaTh OWOJIOTMYECKUE MOHATHUS sl OOBACHEHHS (PAKTOB M SIBICHUU
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUSI (MHIyKTUBHBIE, I€AYKTUBHbIE, 10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B PACCMATPUBAEMbBIX SIBICHUSX,

(bOpMy.]'II/IPOBaTI) BBIBOABI U 3aKJIIFOUYCHU A,



— TPUMEHATb CXEMHO-MOJEJBHBIE CPEACTBA ISl IPEACTABIICHMS CYIIECTBEHHBIX
CBSA3€M W OTHOIIEHHWH B H3y4yaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKkKe
IPOTUBOPEUYMI PA3HOIO POJAA, BBIABICHHBIX B Pa3jIMYHBIX HH()OPMALMOHHBIX

HCTOYHHUKAX,

bazosvie ucciedosamenbCKue OetucCmeus:

— BJIAJICTh HAaBBIKAMHU YUYEOHO-HMCCIEAOBATEILCKOWM M TMPOCKTHON NESATEeIbHOCTH,
HaBBIKAMH  pa3pelieHuss  NpoOJeM;  CIIOCOOHOCTBIO W TOTOBHOCTBIO
K CaMOCTOSATEIBLHOMY TIIOMCKY METOJOB PCIICHHS NPAKTUYCCKUX 3ajad,
MPUMEHEHUIO PA3INYHBIX METO/I0B ITO3HAHMS;

— HCIOJIb30BaTh PA3IMYHBIC BHJIBI ACATEIHHOCTH 10 IMOJYYEHHIO HOBOTO 3HAHHUSI, €TO
WHTEPIPETAINH, TIPEOOPA30BAHUIO M TPUMEHEHHUIO B YUCOHBIX CUTYyAIUAX, B TOM
YHUCIIC MPU CO3AaHUH YUSOHBIX U COIMAIIbHBIX ITPOCKTOB;

— (¢opMHpOBaTh HAYYHBIH THUI MBIIIICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MMOHSATUSIMH U METOJIaMU;

— CcTaBUTh u (opMynaupoBaTh COOCTBEHHBIC 3ajJadyd B  0Opa3oBaTEIbLHOMN

ACATCIIBHOCTU WU ) KU3HCHHBIX CUTYAIHAX

paboma c ungopmayueti.

— OpPUEHTUPOBATHCA B PA3JIUYHBIX HCTOYHMKAX HHOOpMaUM (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM  JUTeparype, OHOJOTUYECKUX  CIIOBapsX
U CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaTN3UPOBATh
UH(GOPMAIINIO PA3TUYHBIX BUIOB U (HOPM MIPEICTaBICHUS, KpUTHUECKU OIICHUBATh
€€ IOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

— (opmynupoBaTh 3ampockl W MPUMEHSATh Pa3IUYHBIE METOABl TPHU TIOUCKE
1 0TOOpe Omosiornueckoi nHGOpMaIHK, HEOOXOIUMOM 17151 BHITIOJIHCHUSI yUeOHBIX
3ajady;

— CaMOCTOSITEJIbHO  BBIOMPATh  ONTHMAIBHYIO dopMmy  mpencraBieHUs
Oouonoruueckoi nHpopMauu (Cxembl, TpaduKu, JUarpaMmbl, TAOIULIbI, PUCYHKU
uap.);

— HCIIOJIb30BaTh HAyYHBIH SI3bIK B KAYECTBE CPEJCTBA MpU paboTe ¢ OMOIOTUYECKOM
uH(popMaIen: MPUMEHATh XUMHUUYECKHE, (PU3NUECKre U MaTeMaTUIECKUEe 3HAKU
U CUMBOJBL, (QopMmyiibl, abOpeBHATypy, HOMEHKJIATypy, HCIOJIb30BaTh

U TIpeoOpa3zoBbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;
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6 cghepe 061a0enUA YHUBEPCATbHBIMU KOMMYHUKAMUSHBIMU OCUICHEUAMU

obuenue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cepax >KW3HHU; aKTUBHO y4acCTBOBATh
B JIMAJIOTe WM JIUCKYCCHUH IO CYMIECTBY 00CyX)maaeMoil TeMbl (YMEHHE 3a7aBaTh
BONPOCHI, BBICKA3bIBATH CYXKICHHUS OTHOCHUTEIBHO BBINOJHEHUS MNpEAIaracMou
3a71a4, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3ULMN JIPYIUX YYACTHUKOB
JManora Wil JUCKyCCUN);

Pa3BEpPHYTO M JIOTMYHO U3JaraTb CBOK TOYKY 3pEHHUS C MCIIOJIb30BAHUEM

SA3BIKOBBIX CPCICTB,

coemMecmuas 0esimenibHOCmb.

BbIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX JCHCTBHIM C Y4YyeTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 YWICHA KOJUIEKTUBA;

IIPUHUMATB L[E€JIM COBMECTHOM AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JEUCTBUSA 10 €€ JOCTHIKEHUIO: COCTaBIIATH IUIAH JEVCTBUU, PACIPENEIATh POJIU
C YYETOM MHEHHI Y4aCTHHUKOB, 00CYKJIaTh pPe3yJIbTaThl COBMECTHOM pabOThI;
Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh MJAEUM C IO3UMLUUMUA HOBU3HBI,
OPUTMHAJIIBHOCTH, PAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBIIATH NO3UTUBHOE CTPATETUYECKOE NIOBEACHUE B PA3IIMYHBIX CUTYaLUsAX,

IIPOABJIATH TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HHUIIMAaTUBHBIM,

6 cghepe osradenun ynueepcanbHoIMu pecyiamueHbIMU OeCMEUAMU:

camoopeaHusayust.

HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA JIJISl BBIBICHUS MPOOJIEM U MX PEIICHUs
B KU3HEHHBIX U YUYEOHBIX CUTYaLIMSIX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1IE€JIEBbIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JEHUCTBHUSX M NOCTYNKAax MO OTHOLICHHIO K JKUBOU IPUPOJE, CBOEMY
3I0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUI;
JieNlaTh  OCO3HAHHBIM BBIOOP, ApryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH

3a PEIICHHE;

CAMOKOHmMpPOJb.!

JaBaThb OLICHKY HOBBIM CHUTyalllsM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJILTATOB LEISAM;
IPUHUMATh MOTHBBI W AapTryMEHTBl JPYIMX I@IPU AHAIW3E PE3yJIbTaTOB

JIeSITCIIbHOCTH;
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IMOYUOHANLHBIN UHMETLIEKN, NPEeOnoNa2aruull Chopmupo8anHocms:

CaMOpCryjaupoBaHrA, BKIOYAOICIO CaMOKOHTPOJIb, YMCHHC J[IPHMHHUMATb
OTBCTCTBCHHOCTD 3a CBOC IMOBCACHUC, CIIOCOOHOCTH aJarTUpOBATLCA
K SMOIIMOHAJIbHBIM U3MCHCHUAM U IIPOABIIATD FI/I6KOCTB;

BHYTpCHHCﬁ MOTHBaIIUH, BKJIIO‘I&IOIHGﬁ CTPEMJICHUC K OOCTHIXXKCHHIO IICJIH
H yCIICXY, OIITUMU3M, HHUIIUATUBHOCTb, YMCHHUC HeﬁCTBOBaTB, HCXO0AA U3 CBOUX

BO3MOXKHOCTEH;

npunamue ceos u opyux:

IMPpUHUMATb CC6}I, IHOHMMAasa CBOM HEAOCTATKHU U JOCTOMHCTBA,

pU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

HPEAMETHBIE PE3YJIBTATDI:

YMEHUE BJIAJE€Th CHUCTEMON OHMOJIOTMYECKUMX 3HAHMM, KOTOpas BKIIIOYAET
OCHOBOIIOJIArarIyue OMOJIOTUYECKHE TEPMUHBI U TOHATHUS (3KU3HB, KJIETKA, TKaHb,
opraH, OpraHuM3M, BHUJ, MONYJALMs, OUOCHMHTE3 Oelika, HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT M Pa3BUTHUE U JIP.);

BJIQJICHUE CHUCTEMOM 3HaHMW OO0 OCHOBHBIX METOJAaX HAYYHOIO MO3HaHUS,
UCIIOJIb3YEMBIX B OMOJIOTUYECKUX UCCIEAOBAHUSIX )KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, W3MEpPEHHE, MPOBEICHUE HAOJIOCHMI); CIOCOOaMU BBISBICHUS
Y OLICHKHU aHTPOIIOTEHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3U MEXIY CTPOCHUEM M (QYHKUUSIMH: KIETOK
pasHbIX  TKaHEW; OpraHaMd H  CHUCTEMaMHU OpraHoOB Y  PacCTCHUHU;
ATallaMy KJIETOYHOIO LHWKJIAa W KU3HEHHBIX LUKIOB OPraHU3MOB; T€HOTHIIOM
1 (DEHOTHUTIOM,;

YMEHUE pellaTh MOUCKOBBbIE OWOJIOTMYECKUE 3aJay; BBISBISATH MPUYUHHO-
CJIEICTBEHHbIC CBS3M MEXIY HCCIEAYEMbIMA OHOJOTMYECKUMH OOBEKTaMH,
MPOLECCAMH M SIBJICHUSIMH; JI€JIaThb BBIBOABI M IIPOTHO3bI HA OCHOBAHUU
IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIABUTATH TUIIOTE3bI, IPOBEPATH UX KCIIEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys Uedb MCCIEIOBAaHUS; aHAJU3UPOBATH IOJYUYEHHBIE PE3YJIbTAThI
U JIeJaTh BBIBOJIBI;

yMEHHE OIIEHMBATh 3TUUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEOBAHUNA B 001acTU
OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOJIOTUH (HampaBieHHOE H3MEHEHHE TeHOMa

Y CO3J]aHUE TPAHCTEHHBIX OPTaHU3MOB);
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— yMEHHE MOTHBUPOBATh CBOW BBIOOp Oynyiieil IpopecCuOHATBHOMN ACSITeIbHOCTH
B 00JIaCTM OHWOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTHUH, CEJIbCKOTO XO3SHCTBA;
yrIyOJIsATh TO3HABATENLHBIA WHTEPEC, HAIPABJICHHBIM HAa OCO3HAHHBIH BBIOOD
COOTBETCTBYIOIIEH Tpodeccru W MpOAOHKEHUE OHOJIOTHYEeCKOT0 00pa3oBaHUS

B OpraHHU3alUsaX CPeIHEro Mpo(ecCHoOHAIbHOTO U BBICIIETO 00pa30BaHUsl.
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COJIEP)KAHUE KYPCA BHEYPOUYHOM JESATEJHbHOCTH

MoayJib «ArpoTeXHOJOTrMU HACTOsIero u oOyayuiero». 10 kiaacc (34 v)

1. BuorexHosorus kak Hayka (4 4)

Hcropusi BO3HUKHOBEHUSI HAyKH, OCHOBHBIE pa3lieiibl, CBSI3b OMOTEXHOJOTUU
C JpyruMud Haykamu (Ouosiorueid, OOTaHUKOW, 300JI0THEH, MHUKPOOUOJIOTHUEH,
Oonoxumuen, GuU3NOIOTHel, TeHeTUKOM, MEAUIIMHON) U OTPacis MU MPOMBIIUICHHOCTH
(umeBasi, Jerkas), CeJIbCKOTO XO3sMCTBa (PKMBOTHOBOJICTBO, PAacTEHHUEBOJICTRBO)
U 3J[paBOOXpaHeHueM, u3BecTHbIC By3bl 1 HUU, cBsA3aHHBIE ¢ OMOTEXHOIOTHEH:

= DenepanbHOE rOCY1apCTBEHHOE YUpEKIACHUE «DenepanbHbIN
HCCIIeIOBaTeNbCKU MeHTp «DyHaaMeHTaIbHbIe OCHOBBI OMOTEeXHOIOTUNY» Poccuiickoit
axkanemun Hayk» (OUL] Buorexnonoruu PAH)!;

= QenepanbHOE  TIOCYJAapCTBEHHOE  OIOUKETHOE  HAYyYHOE  YUPEKICHUE
«BCcepoCCUUCKUN  HAy4YHO-HUCCIIEIOBATEILCKAM  MHCTUTYT  CEIbCKOXO3SMCTBEHHOU
onorexnonoruw» (PI'BHY BHUNCE)?;

» QenepanbHOE  TrOCYJApCTBEHHOE  OIO/UKETHOE  HAYYHOE  YUPEKICHUE
«DenepalbHBIA UCCIIEOBATEIBCKUNA LEHTP BCEepOCCHUCKNNA MHCTUTYT I'€HETUYECKHUX
pecypcos pactenuii umenn H.W. Basunosa» (PI'BHY ®UI] BUP)3;

» (QenepanbHOE  TOCYJApCTBEHHOE  OIOMKETHOE  HAy4YHOE  yUpexKJIeHHUE
«BcepocCuUCKU  HAYyYHO-UCCIIENOBATEIbCKUN  HMHCTUTYT  CEIIbCKOXO3IMCTBEHHOM
mukpoouonorun» (GI'BHY BHUNMCXM)*;

» QenepanbHOE  TOCYJApCTBEHHOE  OIOKETHOE  HAYYHOE  yUpexKIeHUe
«DenepalbHbIA  UCCIIEIOBATENIbCKAN LEHTp WHCTUTYT LMTOJOTMM UM TE€HETHKH

Cubupckoro otaenenus Poccuniickoit akagemun Hayk» (PI'BHY Ullul’ CO PAH);

! @egepasibHOE TOCYAApCTBEHHOE yupexkiaeHue «dDenepanbHblid HCCIEI0BATEIBCKUI LIEHTP
«DyHIaMeHTaIbHBIE OCHOBBI OMOTeXHOJIOTUN» Poccuiicko akagemun Hayk» (OUL] buorexHnomoruu
PAH): opunmansusrii caiit. — URL: http:/www.fbras.ru

2 MesepalibHOE TOCYIAPCTBEHHOE OIO/PKETHOE HAyYHOE yupekcHue «Bcepoccuiickuii HayqHO-
UCCIIEIOBATENILCKUI HMHCTUTYT CENbCKO-XO03sKcTBeHHOW Ouotexnonorun» (OI'BHY BHUUCEH):
ounmaneuei cait. — URL: http:/www.vniisb.ru

3DenepaibHOE  TOCYJAPCTBEHHOE — OIODKETHOE — HaydHoe —yupexaeHue «DemepanbHblii
HCCIIEA0BATENIbCKUI LIEHTP BcepocCuiiCKuii HHCTUTYT T€HETUYECKUX pecypcoB pacTteHud umenu H.M.
Basuiosay» (PI'BHY ®UILL BUP): opunmansusiii caitr. — URL: http:/www.vir.nw.ru

4 MenepanbHOE TOCYIAPCTBEHHOE OFOKETHOE HAYYHOE yupeskaenue «Bcepoccuiickuit Hay4HO-
UCCIIEIOBATENILCKUIT MHCTUTYT CEeIbCKO-X03siicTBeHHOW MukpoOuonorun» (PI'BHY BHUMCXM):
ounmaneuei cair. — URL: http:/www.arriam.ru

> DenmepanbHOE TOCYJapCTBEHHOE OIOUKETHOE HaydHOoe YyupexieHue «DemepanbHblii
uccienoBaTenbCkuil nenTp MHCTuTyT muronorun u renetukud Cubupckoro otaeneHus Poccuiickoit
akagemuu Hayk» (PI'BHY UIul’ CO PAH): odurmansusiii caiit. — URL: http:/www.bionet.nsc.ru
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» denepanpbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa3oBaTelIbHOE YUPEKICHUE
BbICIIEro 00pa3oBanus «MOCKOBCKHUI (DPM3UKO-TEXHUYECKUN WHCTUTYT) HAIIMOHATBHBIN
nccnenoBarenbekuii nentp» (PrAOY BO MOTN):;

= QDezepadbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTelIbHOE YUpEkKIACHUE
BbIcIIero o0Opa3oBaHusi «MOCKOBCKUH TOCYNapCTBEHHBIH YHHUBEPCUTET HMEHU
M.B. Jlomorocosa» (BPI'EOY BO MI'Y)?;

» denepanpbHOE TOCYJApPCTBEHHOE OIOMKETHOE 00pa3oBaTelIbHOE YUPEKIICHUE
BbIcIiero oOpa3oBanusi «CaHkT-IleTepOyprckuii  rocyJapCTBEHHBIM YHUBEPCHUTET»
(®I'BOY BO CII6IY)3;

= QenepanbHOE IOCYJaPCTBEHHOE ABTOHOMHOE OOpa30BaTEIbHOE YUPEKICHUE
BbICcIIeT0  oOpa3zoBaHus «HoBOCHMOMpPCKMI  HAllMOHAIBHBIA  KMCCIIEIOBATEIbCKUMA
rocysapcTBeHHbIi ynusepeurer» (PICAOY BO HI'Y)%,;

= QDenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTelIbHOE YUpEkKICHUE
BhICIIEr0 oOpa3zoBaHusi «Poccuiickuii TOCYJapCTBEHHBIM arpapHblii YHUBEPCUTET —
MCXA wumenn K.A. TumupszeBa» (®PI'BOY BO PrAY-MCXA umenu
K.A. Tumupszea)>;

* ABTOHOMHAasi HEKOMMEpueckas oOpa3oBaTeibHasi OpraHHU3alys BBICIIETO
o6pasosanus «Hayuyno-texnonorndeckuii yausepcurer «Cupuycey» (HTY «Cupuyc»)®.

CoBpeMEHHbIE  HAmpaBJIEHUS  pa3BUTUA  arpoOMOTexHojoruil.  Mertozsl

OMOTEXHOIIOTUH B HAyKE M IIPAKTUKE. JIeMOHCTpAIMs BUIEOPOIIUKOB .

! ®enepanbHOe TOCYHapCTBEHHOE ABTOHOMHOE O0Pa30BATENBbHOE YYPEKICHHE BBICIICTO

obpazoBaHust «MOCKOBCKUN (PU3HKO-TEXHHUUECKUI WHCTUTYT) HAIMOHAJIBHBIA HCCIEA0BATEIbCKUI
teHTpy (PI'AOY BO M®TU): odpunmanshsii caiir. — URL: http:/www.mipt.ru

2 enepa’bHOE TOCYAAPCTBCHHOE OIODKETHOE O00pa30BaTEIbHOE YUPEKICHUE BBICIICTO
oOpazoBaHusi «MOCKOBCKHMI TOCYIapCTBEHHBbIM yHuUBepcuteT umMeHn M.B. JlomoHOcOBay:
ounmaneusei cait. — URL: http:/www. msu.ru

3 MenepanbHOE TOCYJAPCTBEHHOE OIOIKETHOE O00pa30BaTEIbHOE YUPEXKACHHE BBICLIETO
obOpazoBanus «Cankt-IlerepOyprckuii rocymapctBeHHbll yHuBepcuter» (OI'BOY BO CIIOIY):
ounmanehsi caiit. — URL: http:/www.spbu.ru

4 denepanbHOE TOCYJIapCTBEHHOE AaBTOHOMHOE O0ODA30BaTENbHOE YUPEKIEHHE BBICIIETO
obpazoBanus «HoBocrOMpCkHii HAaIIMOHAIBHBIN UCCIIEI0BATEIbCKUI rOCy 1apCTBEHHBIN YHUBEPCUTET»
(®Ir'AOY BO HI'Y): odpunmanshsrii cair. — URL: http:/www.nsu.ru/n

@denepanbHOE TOCYIApCTBEHHOE OIOPKETHOE 00pa3oBaTelNbHOE YUPEKACHHUE BBICIIETO

oOpazoBanms «Poccuiickuii TOoCymapcTBeHHbIH arpapHbiii yHuUBepcuteT — MCXA wumenun K.A.
Tumupszeray (PI'BOY BO PTAY-MCXA umenun K.A. Tumupszesa): opunmansueiii caiit. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKoMMepueckas oOpa3oBaTelbHas OpPraHM3allks BBHICIIETO OOPa3OBAHMUS
«Hayuno-texnonorudyeckuii yausepcuteT «Cupuyc» (HTY «Cupuycy»): opurnmansusiii caidt. — URL:
http:/www.siriusuniversity.ru/

" CM. mpuIoxenwe.
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Jlabopamopuvie u npakmuyeckue pabomoi

HccnenoBarensckas padora «Co3maHne OWOIIOTUYECKH aKTHBHBIX JOO0ABOK H
BUTAMHHOB).

HccnenoBatensckass pabora «BbIiBeeHHE HOBBIX COPTOB PACTEHHMN, IMOPOJ
’KUBOTHBIX C 33JJaHHBIMU CBOHCTBAMI.

HccnenoBarenbckas pabora «Co3manrne OakTepHii, CIOCOOHBIX MepepadaThiBaTh
He(Th M YCTPAHITH MOCIEACTBHUS €€ PA3IMBOB: TUTFOCHI I MHHYCBD.

Okckypceus («buorexHonorus: Hayka v )KU3Hb») B By3 v HUN.

2. O0mue moHATHS OMOTEXHOJIOTHH (2 4)
[lonaTrie OWOTEXHOJIOTUU. 3aueM YeJIOBEKYy OHOTEXHOJOTUM, B YeM HX
MPEUMYIIECTBO TMEpe]] XUMUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHl OMOTEXHOJIOTHU:

IMPOMBIIIJIICHHBIC MUKPOOPTaHU3MBbI, KJICTKH 1 TKaHU paCTeHI/Iﬁ, JKHUBOTHBIX.

Jlabopamopuvie u npakmuyeckue pabomoi
[Ipaktuueckass pabora «llpumepsl nNpUMEHEHHS OHOJOTHUYECKHUX OOBEKTOB

B TBOEU KU3HN).

3. OcoOenHocTH arpoouoTexHoJ0rNH (4 1)

[lenu u 3agaum arpobuotrexHojaorud. OCHOBHBIE OOBEKTHI arpoOOMOTEXHOJIOTUH.
buotexHonmornueckre NoaAXoAbl A1 HAJAEKHOTO COXPAaHEHUS KOJUIEKIIMI F€HETUYECKUX
PECYPCOB pacTEHUH U )KUBOTHBIX. [IOHATHS O IMOJIEBEIX, IN VItro u Kpuokouiekusax. Poct
Y pa3BUTHE KUBOTO OOBHEKTa B 3aMKHYTOM CUCTEME B KOHTPOJUPYEMBIX YCIOBUSIX: KaK
3TO BO3MOKHO.

OcHOBHBIEC TTOMEIIEHUS J1JI TTOJIHOLIEHHOU paboThl JabopaTopuu OMOTEXHOJIOTUN
(lamuHapHas  KOMHATa,  CBETOBas,  AaBTOKJIABHAs  KOMHAThl,  ITOMEIICHHE
JUTSI IPUTOTOBJICHUS TTUTATEIBHBIX CPeJl, MOEYHas): UX (PYHKIIMOHAT U OCOOCHHOCTH.

OcHOBHBIE TPUOOPHI JUIsI OpraHu3alMKu JabopaTopuu OWOTEXHOJIOTHUH, HX
(GyHKIMA M BO3MOXHOCTH (AaBTOKJIAB, CyXOKapoBoH Mwmikad, auctwuistop, pH-merp,
BEChbl, JIAMUHApP-0OKC, CTEpUIIM3ATOp UHCTPYMEHTOB, CBETOBas  yCTaHOBKa,
KJIIMMaTU4yeckass kamepa, Y @-uoHU3aTop, XOJOAWIBHUKH JJIs XPAaHEHUS! MUTATEIbHbBIX
cpen u ap.). MHCTpyMEHTHI ajii TMPUMEHEHUS METOJOB OUOTEXHOJOTUU PaCTECHHUM
(mpenapoBajibHasE WTIJIa, CKaJbIlelb, MUHLIET, HOXHUILI). (OCHOBBI TEXHHKHU
Oe3omacHocTy Tpu padbore ¢ mpudopamu. OCHOBHBIE TPUOOPHI ISl OpTraHU3ALUU
nabopatopur OMOTEXHOJIOTHUU: aBTOKJIAB, CYX0KapoBoH mikad, nuctuiuiarop, pH-metp,

BEChl, JIaMHUHAp-OOKC, CTEpPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  yCTaHOBKA,
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KJIMMaTH4eckass kamepa, Y @-uoHM3aTop, XOJOAWIBHUKA U1l XPAHEHUS] MUTATEIbHBIX
cpen u ap. WHCTpyMEHTHI A NMPUMEHEHHS METOJOB OMOTEXHOJIOTMHU PACTCHHIA:

ImpernapoBajbHas Urija, CKaJbIIClib, IIMHIECT, HOXKHUIBI.

Jlabopamopuvie u npakmuyeckue pabomoi

[IpakTuueckas padora «KynbTypHOe pacTeHne B KyJbTypadbHOM COCY/E: OTHIIU
pacTeHue B mpoOHpKe».

HccnenoBatensckas paborta «PocT 4epeHKOB pacTeHUH B BOJIE C pa3HbIM YPOBHEM

pH».

4. KyJbTypa KJIeTOK U TKaHel (8 1)

MeTtoabl KyJIBTYpBI KIIETOK M TKaHel B cenekuuu. KamnycHas kynbTypa. Kynsrypa
KJIIETOK M arperaroB kieTok. KymneTypa mnportoractos. IlomydeHne comaTHYecKux
ruOpHUI0B METOJIOM CIHMSHUS U30JUPOBAHHBIX IPOTOIIIACTOB.

Kinerounas cenekuus. Mcnosib30BaHK€e rariioniuy B CEJIEKIUU.

[IpuMepbl TPUMEHEHUS KYJbTYp KIETOK U TKaHEW B HAyYHBIX MCCIECIOBAHUIX U
B npakThke paznuuabix HUW: 3HaKOMCTBO ¢ TUTEPATYpOl — HAYYHBIMU Ty OJIMKALUSIMU
10 pa3HbIM 00beKTaM (MUKPOOBI, paCTCHHUS, )KUBOTHEIE).

XapakTepucTHKa KIETOK, KyJIbTUBHUPYEMBIX IN Vitro. Mopdorenerndeckue myTu
pa3BUTHUS KIETKH IN Vitro.

N3BecTHbIEe KOJUIEKIMM OMOTEXHOJOTHUYECKHX OOBEKTOB — HX pOJib, 3aJlayH,
cocraB, mnpuMepsl (in  VItr0 KoOUIEKIMM PAcTeHWH, KOJUICKIIMM IITaMMOB
MUKPOOPraHn3MoB. CeMHUHap MO MPOYUTAHHOH JINTEPAType, JOKIAIbI 00YJAIOIIIXCS).

buorexnonorus IMPOU3BOACTBA KYJIBTYPBI KIICTOK, TKaHEU U OpraHoB paCTGHHﬁ.

Jlabopamophvie u npaxmuyeckue pabomaol

[IpakTuueckas padota «IIpoToIIacTsl KIETOK».

UccnenoBatenbckas padoTta «CylecTBYOIMKE KOJJICKIIUN KIETOK W IITaMMOB
B Poccuu u ux posib B pa3BUTHUU T€HETUUECKUX TEXHOJIOTHIN.

UccnenoBarenbckas padbora «I'.J]. KaprieueHko Kak reHEeTHK-IKCIEPUMEHTATOP

1 OMOTEXHOJIOD.

5. IlutaTesibHbIE CPeabI AJISI ATPOOMOTEXHOJIOTHI (2 1)

Makpo- U MHUKPOIJIEMEHTbI, UCTOYHUKH YTJIEBOJIOB, BUTAMUHBI, >KEIUPYIOIINE
areHThl. TUMBI MUTATENIBHBIX CPEJ] — KUJIKUE U TBEP/IBIE.

[IutatenpHble Ccpeapl s OWOTEXHOJOTMH pacTeHuil. Pa3paboTka HOBBIX

IMUTATCIbHBIX CPC, B TOM YHCJIC BKIIFOYAOIUX 6I/IOCTHMy.II$ITOpBI " JPYT'HUC PEryJIATOPLI
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pocta. MeTonbl ONTUMHU3ALMU NHUTATENbHBIX cped. (OCHOBHBIE KOMIIOHEHTHI
MUATATENIbHBIX Ccpell (MAKpOd3JIEMEHTbl, MHUKPOIJIEMEHThl, WCTOYHUKU YTIIIepoja,
BUTAMUHBI, >KEJIUPYIOIIUE areHTbl, PEryjsiTopbl pocta). YpoBeHb pH mnuTartenbHOR

Cpelibl U €r0 BIIUSHUE HA pa3BUTHE pacTeHuil. Becwl, pH-MeTp.

Jlabopamopuvie u npaxmuyeckue pabomaol

JlaGoparopHass paborta «llutarenbHble cpenbl M YCIOBHUS KyJIbTHUBHPOBAHMUS,
KYJIBTYPBI PACTUTEINIBHBIX KJIETOK U TKAHEW».

[Tpaktnueckast pabota «l[IpuroToBineHne CTOKOBBIX (MAaTOYHBIX) pPACTBOPOB
MaKpO- U MHUKPO3JIEMEHTOB ITUTATEIIBHON cpe/ibl IO npornucu Mypacure u Ckyray.

[Ipaktuueckass paborta «lIpuroToBneHre NUTATENbHBIX CpeA JJiA BBEICHUSA

B KYJIETYpY 1N Vitro».

6. PerynsTopnl pocTa Kak (pakTopbl ycnexa 0MOTEXHOJI0TUN pacTeHuii (4 1)

Poct u pasButme pacrenmit. OcTanbHBIE JTanbl OHTOTeHe3a. OOmme
3aKOHOMEPHOCTH POCTA PACTCHUM.

OcHOBHBIE KJTacChl (PUTOTOPMOHOB (AyKCHHBI, ITUTOKHHUHBI, THOOEPEILTUHBI,
ABK, sTusieH u Jip.) ¥ uX (PyHKIIMU HA pa3HBIX dTAMax pa3BUTUS PACTCHMUS.

M3BecTHBICE TEHETUYECKUE MEXAHU3MbI, KOHTPOJIMPYIOIIME POCT M Pa3BUTUE
pacTEHUM.

DHJIOTEHHBIC U IK30TE€HHBIC PETYJISATOPHl POCTA PACTCHHM B POOUPKE.

Jlabopamopuvie u npakmuyeckue pabomol
JlabopaTtopHas pabora «DeHoTUNHMUYECKasi OIICHKA POCTa W Pa3BUTHS PACTCHUM

B 3aBUCHUMOCTH OT HaJIM4YUA (bHTOFOpMOHOB B MATATECIBHOM cpeacH.

7. BuotexnoJsiorusi pacrenuii (10 )

B03MOXXHOCTH TpUMEHEHUsI arpOOMOTEXHOJIOTHI B CENEKIMH, CEMEHOBOJICTBE
Y IMTOMHUKOBOJICTBE.

bosniesnn u ummynurer pacrenuid: ot H.M. BaBunosa 10 coBpemMeHHOCTH.

YcKOpeHHas U TpaguLMOHHAs CEJIEKIUSA: COKPAIlaeM CPOKH MOJYyYEHHsI HOBBIX
copToB. OcHOBHbIE MeTonbl cenekuuu. ['mbpuamzanus. @opmel orbopa. OCHOBHBIE
HaIpaBJICHUSl CENIEKIMH: YIYyYIIEHHE YpPOKAMHOCTH, YCTOMYMBOCTH K OHMOTHYECKUM
1 a0OMOTUYECKUM (PAKTOpPaAM.

O310poBIIEHUE PACTEHUH OT BUPYCOB C IMOMOIIBIO METOJ0B OUOTEXHOJOTHU:

MCTOAbI KYJIBTYPBI AlTNKAJIBbHBIX MCPUCTCM, TCPMOTCpPAIINH, XCMOTCPAIINKU, KPUOTCPAaIIn1
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U KOMIUIEKCHOM Tepanuu. llomydeHne 0310pOBIEHHOrO IOCAaJOYHOIO MaTrepuana —
KITyOHel KapTo(dens U Ca)KEHIIEB TI0A0BbIX KYJIbTYP.

KynpTHBHpOBaHHE pPacTUTENBLHOTO MaTepHuaia B KyJbType iN Vitro: ocHOBHEIC
IIPUHIUIIBI U MOJENM KyJIbTUBUPOBaHUA. KalulycoreHes, CyCIIEH3MOHHBIE KYJIBTYpbI
pacteHuii. MUKpOpa3sMHOKEHHUE pacTeHUH. DKOHOMHYECKUM A(P(PEKT OT BHEAPECHUS
METO/10B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenune pacrennii. Kpuonporekropsl. [locTkprorenHas perenepanusi.

buonornyeckne cpencTsa 3alllUThl PACTCHUM: NPEUMYIIECTBA U IIEPCIECKTUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ KUIKUM a30TOM, KpUOTIPOOUPKHU.

Jlabopamophvie u npaxmuyeckue pabomaol

[TpakTnueckast pabota «Pa3MHOXXEHHE IUIOJOBBIX PACTEHUN UYEPEHKOBAHHEM
Y MUKPOPAa3MHOXEHUEM — IPUMEP MAJIUHBI (WJIA 3eMIITHUKH, €5KEBUKH, CMOPOJIUHBI)».

[Mpaktrueckas padota «BBeneHue pacteHuil B KyJIbTypy IN VItro u moaaepixkaHue
YUCTOM KYJIBTYpPbI SKCIUIAHTOBY.

[IpakTuyeckas pabora «Pa3MHOkeHHEe KapTodess B TPOOUPKE».

UccnenoBarenbckass pabota «Kak 1moiyd4aroT MOTOMCTBO — BEreTaTUBHO
Pa3sMHOKAEMBIX KyJIbTYp €CIIM HE CEMEHAMHU ?)

HccnenoBarenbckast padbota «BeipanuBanue pacTeHUN B IPOOUPKEY.

UccnenoBarenbckasi pabora «Kak O0XbsS KOpoBKa ypoxkaill cmacaima -

0 COBPEMEHHBIX CITOC00axX OMOIOTUYECKOMN 3aIUTHI PACTCHUI».

Monayab «CoBpeMeHHbIe OMOTEXHOJOTHH B ceekuum». 11 kinace (34 4)

1. 'eneTuueckue pecypenbl Poccun (6 1)

Ctpareruu CoXpaHEHHs TeHeTHUeCKuX pecypcoB. CoxpaHeHue pacteHwmii Iin Situ
u X Situ.

buopecypcubie kosexkuuu Poccun. Koekuuss Te€HETHYEeCKHUX PECYpCOB
pactennii BUP. TI'epbapuit BMH. Komnekiusi reHETHUECKUX PECYpPCOB >KUBOTHBIX
BHUUI'PXK. Komnexkunn xkierok u mrammoB BHUUCXM. JleMoHcTpanus

BHJICOPOJIUKOB,

Jlabopamopnvie u npaxmuyeckue pabomaol
Hccnenosatensckast padbora «Ilo matepuanam gopyma «I'eHeTuueckue pecypcsol

Poccum» (BeIOpaTh 1I000# JOKIAT ¥ TOATOTOBHUTH IO HEMY COOOIIICHHE).

! Cm. npunosxenwe.

19



2. OcHOBBI TeHeTHKH M ceJieKInHu (8 1)

HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3MeHYMBOCTh MyTallMOHHAsI U MOAU(UKALIOHHASL.

['en — MarepuanbHBII HOCHUTENb HACIEACTBEHHOCTH UM  H3MEHYMBOCTH.
HyxiienHoBple KUCHOTHI. JIOKanM3anus reHETUYECKOTO MaTepuana B KIeTke. [lenenne
kietok. Permmukarus JJHK. OcHoBHast torma MosexynsapHoii 6nonoruu. TpaHncKpumus.
Tpancnsauua. Myranuu.

3aKOH TOMOJIOTHYECKUX PSIIOB B HacieAcTBeHHOW n3MeHunBocty H.M. BaBunosa

B 1920 u 2020 rr. JIemoHcTpanus BI/IILCOPOJ’II/IKOBl.

Jlabopamopuvie u npakmuyeckue padomoi
[TpakTrueckas pabora «MoandukamoHHas U3MEHYUBOCTh B pUpoe» (coOpathb
Y CPaBHUTD JIMCThS, IBETKU C OJTHOTO PACTEHUS W/WIIU C Pa3HBIX).

Uccnenoarenbckas padota «I'MO — 310 MyTaIuu uid MoguGUKaIIUA ?y

3. UnkeHepusi B 0uosiorum pacrenuni (15 u)

Krnerounast 1 reHHass MH)KEHEPUS PACTEHUH JUIS Pa3BUTHS CEJICKIINU.

[TpupoaHO-TpaHCTEHHBIE PACTECHUSI.

Pacrenns-O6uodadpukmu.

buotexHonoruyeckre MeTo bl B CENEKIIUN PACTEHUH.

['eHeTHuecKoe peAaKTUPOBAHUE KYJIbTYpHBIX pacTeHHid. YeM TreHeTHyeckoe
pEeNaKTUPOBAHKUE OTIMYACTCS OT TeHETUIECKON MOAM(HUKAIIHY.

[Torck HOBBIX TEHOB-MHIIIEHEH: CymecTByIonme MeToauku. [Iposeaenue in silico
aHau3a.

['enHast WHXEHEpHs 3€pHOBBIX KyJnbTyp. ['€HHas WH)KeHepus XJIOMYaTHHUKA.
['ennas unxenepus Tomara. ['eHHas WHXEHEpHUs cou. |'eHHas MHXKEHEpHUs ITUIOIOBBIX

KynbTyp. ['eHHas umkenepus kaprodens. JleMOHCTpalus BUAEOPOIUKOB?,

Jlabopamopuvie u npakmuyeckue pabomol
[Ipaktudeckas padota «IIpoBeaenue in Silico ananm3a Jy1st MTOMCKA HOBBIX TCHOB-

MUIIEHEHN I PeAAKTUPOBAHUS KYJIbTYPHOTO pacTeHUs (Ha BEIOOD)».

4. Un:xeHepusi B OMOJIOTHM )KUBOTHBIX (5 1)
CoBpeMeHHBIE METOABl B JKHBOTHOBOJICTBE: TPAHCIIAHTAIUS SMOPHOHOB,

XUMCPHBIC JKUBOTHBIC, KIIOHUPOBAHUC.

! Cm. npunosxenwe.
2 CM. pHIIOKEHHe.
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I'ennas HHXCHCPUA B )KUBOTHOBOJICTBC.

Jlabopamopuvie u npakmuyeckue pabomoi

[Mpaktuyeckas padota «IIpoBeaenue in Silico aHanm3a JIst MTOUCKA HOBBIX TCHOB-
MUIIEHEN I PeAAKTUPOBAHUS )KUBOTHOT0» (Ha BHIOOD).

HccnenoBarenbckass padotra «['eHHas WH)KEHEpPUs JKUBOTHBIX: apPryMEHTHI

32 U POTHUBY.

21



TEMATHYECKOE IINTAHUPOBAHUE

Temuvl 3anamui

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

Moayab «ArpoTexHoJIOrMU HacTosero u oyayumero». 10 kiace

1. buotexHonoTUs Kak HayKa

4

Wctopus BO3HUKHOBEHUS HAYKH,
OCHOBHBIE pa3/ieibl, CBSI3b
OMOTEXHOJIOTHH C IPYTUMHU HAyKaMHu
(6uomorueii, 60TAaHUKOM, 300JIOTHEH,
MUKPOOHMOJIOTHEH, OMOXUMHEH,
(hu3nonoruen, reHeTUKOM,
MEJUIIMHON) U OTpaCisIMU
POMBINIJIEHHOCTH (TIUILEBast, JIeTKas),
CEJIbCKOTO XO35MCTBA
(>KMBOTHOBOJICTBO, PACTEHHUEBOJICTBO)
U 3]IpaBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HUW, cBsizanHBIC

¢ OMOTEXHOJIOTHEH:

OUIL] buorexnonorun PAH,

®I'bHY BHUNCB,

OI'BHY ®UI] BUP,

®I'bHY BHUNCXM,

Buowi desmenvnocmu obyuarowuxcs

PackppIBaTh cofep:kaHue TEPMUHOB
Y TIOHSITHI: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTHH.

OmnuchIBaTH IPOIIECC BHITIOTHEHHUSI
MCCJICIOBAHMM U IPOTHO3UPOBATH
pe3yabTaThl SKCIICPUMEHTOB.
XapaKkTepru30BaTh OCHOBHBIC HAYYHBIC
IIIKOJIBI B 00JIACTH OMOTEXHOJIOTHH.
Paznuuate pazaensl OMOTEXHOIOTHI
KaK HayKHU.

CpaBHHBATh CBsI3b OMOTEXHOJOTUH
C Pa3JIMYHBIMU OTPACISAMHU HAYKH U
IIPOMBIIIICHHOCTH.

BBIABISITE pa3znuuus MexIy
pasnenamMu OMOTEXHOJIOTHH.
dopMyHpoBaTh U O0BICHITH

IMPUHOUII PA3BUTUA HAYKH
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Temwbr 3auamuu

2. O0mme noHATHSA

OHOTEXHOJIOTUHA

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

®I'bHY Ullul" CO PAH,

OI'AOY BO MOTHU,

OI'bOY BO MI'Y,

®I'bOY BO CIIolY,

OI'AOY BO HI'Y,

OI'bOY BO PITAY-MCXA umenu
K.A. Tumupssesa.

CoBpeMeHHbIE HAaNPABJICHHS Pa3BUTHUS
arpobmoTexHosoTuii. MeTompt

OMOTEXHOJIOTHH B HAyKEC U IIPAKTHUKEC

[Tonsarue OMOTEXHOIOTUU. 3aUeM
YEIIOBEKY OMOTEXHOJIOTHH, B YEM HX
MIPEUMYIIECTBO NPT XUMUUIECKUM
cuaTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTHH: MPOMBIIIJICHHBIC
MHUKpPOOPTaHU3MBI, KJICTKH U TKaHH
pacTeHuH, )KUBOTHBIX.

ITpakTuyeckas padora «I[Ipumepbl

Buovwl oesmenvrnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinonHeHue npeaiioKeHHbIX
HCCIIEIOBATENbCKUX PadoT:
«Co3anre 6MOJIOTMUYECKH aKTUBHBIX
n00aBOK ¥ BUTAMUHOBY, «BbiBenieHue
HOBBIX COPTOB PACTEHHI, MOPO/T
KUBOTHBIX C 33JJaHHBIMHU
cBoiictBamm», «Co3anue 6akTepui,
CIOCOOHBIX MepepadaTbiBaTh HEPThH

U YCTPAHSATD MOCJIE/ICTBUS €€
Pa3NMBOB: ITIOCHI U MUHYCBI».
Okckypeus «buorexHonorus: Hayka
Y KU3Hb» B By3 i HIN
PackpbIBaTh cofiep:kaHue TEPMUHOB

Y IOHATHI: 00OBbEKTHI OMOTEXHOJIOTHH,
KJIETKH U TKaHU PACTEHUMN, KUBOTHBIX,
MUKPOOPTaHU3MBL.

OnuceiBaTh IpoILIeCC
OMOTEXHOJIOTMYECKOTO MPOU3BO/ICTBA.
XapakTepu3oBaTh pa3IuyHbIe

00BEKTHI OMOTEXHOJIOTHH.
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Temwbr 3auamuu

3. OcobeHHOCTH

anO6I/IOTCXHOJIOFI/II/I

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

IIPUMCHCHUA OMOJIOTHYECKUX

00BEKTOB B TBOECH KU3HN

[enu u 3agaun arpoOUOTEXHOIOTHUH.
OcCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTUU.

broTrexHonornyeckue moaxoabl

Buovwl oesmenvrnocmu obyuarowuxcs

Paznuuath mpoMbIlUICHHBIE
MUKPOOPTAaHU3MBI, KJIETKH W TKAaHU
pacTeHUM, )KUBOTHBIX KaK
OMOTEXHOJIOTHYECKHE OOHEKTHI.
CpaBHHBaTh MEX1y cOOOM POLIECChI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHH.

BrisBisats Hanbonee s pexTuBHbIC
00BEKTHI OMOTEXHOJIOTHH.
XapakTepuzoBaTb 0COOCHHOCTH
CTpOEHUA U (QYHKIMH PA3IUYHBIX
OMOOTUYECKUX 0OBEKTOB.
dopMynHpoBaTh U OOBICHSITH
OPUHLINI PaOOTHI
OMOTEXHOJIOTMYECKOTO MPOU3BO/ICTBA
BBIOpPaHHOM TPYIITIBI BEIIECTB/
MaTepuasoB

PackppiBaTh copep:kaHne TEPMUHOB
Y TIOHATUM: COXpAaHEHUE PACTCHUH

Y )KUBOTHBIX, BUIbl KOJUIEKIIUH

I€HECTHYCCKOI'O pa3H006pa3H;1.
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Temwbr 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

JUTSI HAJIEXKHOTO COXpaHEHUs
KOJUICKIIMM TEHETUYECKHUX PECYPCOB
pacTeHui U )KUBOTHBIX. [loHSATHA

0 IOJIEBBIX, IN VItro

U KpUOKOJIIEKIUsIX. PocT u pa3BuTue
KUBOTO 00BEKTa B 3aMKHYTOMN
CUCTEME B KOHTPOJIUPYEMBIX
YCIOBHSIX: KaK 3TO BO3MOJKHO.
OcHOBHbBIE IOMEIICHUS

JUTSI TIOJTHOLIEHHOM paboThI
1a00paTopun OUOTEXHOJIOTHUU
(JtaMmrHApHAst KOMHATa, CBETOBAs,
aBTOKJIABHASI KOMHATHI, TOMEIICHHE
JUTSI IPUTOTOBJICHUS T TATEIBHBIX
cpen, MoeuHas): X (PyHKIIMOHAI

U OCOOEHHOCTH.

OcHoBHbIE TPUOOPHI

JUTSI OpTaHU3aIuy 1a00opaTopun
OMOTEeXHOJIOTHH, X QYHKIIUN

¥ BO3MOHOCTH (aBTOKJIAB,

CyX0XKapoBo# mikad, AUCTUILISATOP,

Buovwl oesmenvrnocmu obyuarowuxcs

OmnuckIBaTh MPOLIECC COXPAHEHUS
Y Pa3MHOKEHUS PACTEHUU

B KOHTPOJIUPYEMBIX yCIOBUSX CPEIIbI.
XapaxkTepu3oBath (ha3bl pocTa

Y Pa3BUTHS PACTEHUM B 3aMKHYTOU
CUCTEME.

PaznuyaTe nmpenMymecTsa

Y HEJIOCTATKH PA3IMYHBIX TUIIOB
KOJUICKIIHM.

CpaBHHBaTh 3Tarnbl PaOOTHI

B J1a00OpaTOpuy OMOTEXHOJIOTHH.
BoisBiste Hanbonee sppexTuBHBIC
MPUEMBI JIJIs1 COXpaHEHUsT 00pa3IoB
pPacTEeHUN U )KUBOTHBIX.
XapakTepuzoBaTb 0COOEHHOCTH
CTpOeHHS U PYHKIIUU 00pa3IioB
pacTeHUN.

dopMynHrpoBaTh U OOBICHSITH

IIPUHLINAI KPUOKOHCEPBALMU PACTEHUN



Temwbr 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

pH-MeTp, Bechl, TamMmuHap-00KC,
CTEpUIIN3aTOP HHCTPYMEHTOB,
CBETOBas yCTAaHOBKA, KIIMMaTHYeCKas
Kamepa, Y @-uoHu3arop,
XOJOAUIIBHUKY [T XpaHEHUS
MUTATENbHBIX CPeA U Jp.).
WHCTpYMEHTBI 1Sl TIPUMEHEHUS
METOJI0OB OMOTEXHOJIOTMH PACTEHUN
(mpenapoBajbHas UIJ1a, CKaJIbIIEINb,
MHUHIIET, HOKHUIIBI). OCHOBBI TEXHUKH
0€30I1aCHOCTH MpU PadboTe

¢ mpubopamu. OCHOBHBIE TPHUOOPHI
11 OpraHu3aluy J1abopaTOpUH
OMOTEXHOJIOTHH: aBTOKJIAB,
CYX0XapoBOH IKad, AUCTHILIATOD,
pH-MmeTp, Bechl, TamMmuHap-00KC,
CTepUIIN3aTOP HHCTPYMEHTOB,
CBETOBas yCTaHOBKA, KIIMMaTH4YeCKas
Kamepa, Y @-uoHu3arop,
XOJOAUIBHUKH [T XpaHEHUS

IMUTATCIBHBIX CPEA U 1P.

Buovwl oesmenvrnocmu obyuarowuxcs
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Temwbr 3auamuu

4. KynbTypa KJIETOK U TKaHEN

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

NHCTpyMEHTBI 1151 TPUMEHEHUS
METO/I0B OMOTEXHOJIOTUN PACTCHHIA:
IpenapoBajbHas UIrja, CKaIbIIelb,
MUHIET, HOKHULBI.

[Ipaktuueckas padota «KynbTypHoe
pacTeHHE B KyJbTypPAJIbHOM COCY/IE:
OTIMIIINA PACTEHUE B IPOOUPKEY.
UccnenoBatenbckas padora «Poct
YEPEHKOB PACTEHUN B BOJIE C PA3HBIM
ypoBHEM pH»

MeToapl KyJIbTypbl KIETOK U TKAHEN
B cenekiuu. KamnycHasa kyapTypa.
KyipTypa KIJIETOK 1 arperaTtoB KJIETOK.
Kynberypa nporortacros. [Tonydyenue
COMaTHUYECKUX TUOPUIOB METOI0M
CIUSHUSI U30JIMPOBAHHBIX
MPOTOILIACTOB.

Knerounas cenexuus. cnonbs3oBaHue
TanjoOuINY B CEJIEKIINH.

[Ipumepbl TPUMEHEHUS KYJIBTYP

KJICTOK U TKaHEU B HaY4YHBIX

Buovwl oesmenvrnocmu obyuarowuxcs

PackpriBath coaepkaHue TEPMUHOB
Y MIOHATHI: KaJLTyC, MPOTOIIACT,
COMaTHYECKUI THOPUI, TATUION]T,
HITaMM.

OnuceiBaTh IpolLeCC
KyJbTUBUPOBAHUS KJIETOK U TKAHEN
pPacTEeHUN U )KUBOTHBIX.
XapakTepu30BaTh PA3HbIC ATAIBI
KyJbTUBUPOBAHUS KJIETOK U TKAHEN
PACTEHHI U )KUBOTHBIX.

BrisiBnsate Hanbosee a3 PpekTuBHbBIE
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Temwbr 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

UCCJIEIOBAHUSIX U B MIPAKTUKE
pasznuunbix HUU: 3HakoMcTBO

C IUTEPATYPOH — HAYUYHBIMHU
myOJIMKAIUsIMU TI0 Pa3HbIM 00BEKTaM
(MUKpPOOBI, pacCTeHHU S, )KUBOTHBIE).
XapakTepucTUKa KIETOK,
KYJBTUBUPYEMBIX 1N VItro.
MopdoreneTndeckue myTH pa3BUTHS
KJIETKH N Vitro.

N3BecTHBIE KOJJIEKIUU
OMOTEXHOJIOTMYECKUX 0OBEKTOB —
WX POJIb, 337291, COCTAB, IPUMEPHI
(in vitro KoJyuUTeKIMK pacTCHHUIA,
KOJUICKITUHY IIITAaMMOB
MUKpoOpraHu3mMoB. CeMuHap

0 MPOYUTAHHOMU JUTEPATYPE,
JIOKJIa/Ibl OOYJAFOIITIXCS ).
buorexHonorus mpousBoacTBa
KYJBTYPHI KJIETOK, TKAHEH U OPTaHOB

pacTEHUM.

Buovwl oesmenvrnocmu obyuarowuxcs

METO/Ibl KYJIbTUBUPOBAHHUS KIIETOK

Y TKaHEW PaCTEHUM, )KUBOTHBIX,
MHKPOOPTaHU3MOB.
XapakTepru3oBaTh 0OCOOCHHOCTH
CTpOCHHS U (DYHKIIUU KIIETOK

Y TKAaHEW PACTECHUH, )KUBOTHBIX,
MHKPOOPTaHU3MOB.

dopMynupoBaTh U OOBICHSITH
MPUHIUIT BBLKMBAEMOCTH, POCTA

U Pa3BUTHS KYJIBTUBUPYEMBIX KJIETOK

U TKaHEH

28



Temwbr 3auamuu

5. IlurarenbHbIe Cpeabl

TUTsI arpoOUOTEXHOJIOTUI

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

[TpakTraeckas padora «IIporormacter
KIJIETOK.

UccnenoBarenbckas pabota
«Cy1ecTBYOINE KOJUIEKIIUU KIETOK
U mTaMMoB B Poccun U ux posib

B Pa3BUTHH I€HETHYECKHUX
TEXHOJIOTUID.

UccnenoBarenbckas padbota

«I".JI. KaprieueHKO KaK reHeTHK-
AKCIIEPUMEHTATOP U OMOTEXHOJIOT
Maxkpo- 1 MEKPOAJIEMEHTHI,
WMCTOYHHKH yTIIEBOJIOB, BATAMUHBI,
KEITUPYIONUE areHThI. THIIbI
MUTATETBHBIX CPEeJ] — )KHUIKHE

U TBEp/IbIC.

[TuTaTenbHbIE cpeabl

11 OMOTEXHOJIOTHH PACTCHHIA.
Pa3paboTka HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIe BKIFOYAFOIINX
OMOCTUMYJISITOPBI U JPYTHE

PEryJsiTOphl pocTa. MeTo bl

Buovwl oesmenvrnocmu obyuarowuxcs

PackpriBath coaepkaHue TEPMUHOB
Y MOHSTUW: IUTATENbHAS CPeAa,
KOMIIOHEHTBI TUTATEIbHON CPEMBIL,
pH pactBopa.

OnuceIBaTh MPOLIECC TPUTOTOBIICHUS
NUTATEIbHBIX CPE ISl PA3HBIX
O0OBEKTOB.

XapaxkTepu3oBaTh IIPOLECC
IPUTOTOBJICHHS TUTATEIbHBIX CPELL

B 3aBUCUMOCTH OT BBIOPAHHOTO

00BeKTa HCCIICAOBaHUA.
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Temwbr 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

ONTHMU3ALNN NUTATENBHBIX CPEL.
OcCHOBHbBIE KOMIOHEHTHI MTUTATEIbHBIX
cpen (Makpo3JIEMEHTHI,
MUKPO3JIEMEHTbI, ICTOUHUKH
yIepo/ia, BUTAMUHBI, )KEITUPYIOLIUE
areHThl, PETYJIATOPHI POCTA).

Yposens pH nurarensHOM cpenbl

U €T0 BIMSHUE HA Pa3BUTHE PACTCHU.
Becsl, pH-meTp.

JlaboparopHnas padota «IIutaTenbHble
Cpelbl U yCIIOBUS KYJIbTUBUPOBAHUS,
KYJbTYPBbl PACTUTENBHBIX KJIETOK

Y TKaHENn».

[IpakTrueckas pabora
«IIpuroroBiieHnEe CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpo- U
MHUKPO3JIEMEHTOB MTUTATEILHON CPEIbI
o nponucu Mypacure u Ckyray.
[IpakTrueckas pabora
«IIpuroroByieHne TUTATEIBHBIX CPEL

IS BBEJICHUS B KYJIBTYpY 1N Vitro»

Buovwl oesmenvrnocmu obyuarowuxcs

Pa3nuyarh THIBI MUTATENBHBIX CPEJT

B 3aBHCHMOCTH OT 3aa4u
KYJbTUBUPOBAHUSL.

CpaBHUBATh paCTBOPUMOCTH BEIIIECTB
BO BpeMs TPUTOTOBJICHHUSI
NUTATeNbHBIX cpell. CpaBHUBATH THITBI
MUTATENbHBIX CPEJl B 3aBUCUMOCTH

OT UX COCTaBa.

BrisiBnsaTe HanOosee BaxKHbIE
KOMIIOHEHTHI TUTATEILHON CPEIbI

U TIPOTHO3UPOBATh dh(PeKT

OT HEXBATKHU KaXJI0Tr0

U3 KOMIIOHEHTOB.

XapakTepu3oBatb (PyHKINUN
KOMIIOHEHTOB IMUTATEIBHBIX CPEI.
DopMyIUpOBaTh U OOBIICHSITH
MPUHITUT KyJTbTUBUPOBAHUS PACTCHHM
Ha MHUTATEJIbHBIX CPEAax pPa3InIHOrO

cocCraBa
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Temwbr 3auamuu

6. Perynsaropsl pocTa Kak
dakTopsl ycnexa

OMOTEXHOJIOTMH PACTeHUN

Konuuecmeo

yacoe

4

OcHosHoe cooeporcanue

Poct u pa3Butne pacrenuil.
OcranbHble 3Talbl OHTOT€HE3A.
OO61ue 3aKOHOMEPHOCTH POCTa
pacTeHUN.

OcHoOBHBIE K1acCchl (PUTOTOPMOHOB
(ayKCUHBI, IUTOKUHUHBI,
rub0epemmnbl, ABK, atunen u np.)
1 uX (QYHKITMU HA Pa3HBIX dTamax
Pa3BUTHUS PACTCHUSL.

N3BecTHBIE reHETUYECKUE
MEXaHU3Mbl, KOHTPOJIUPYIOLINE POCT
Y Pa3BUTHE PACTCHUM.

OHJIOTEHHBIE U YK30T€HHbBIC
PETYIATOPBI pOCTa PACTEHUIN

B ITPOOUPKE.

JlaboparopHas pabota
«PeHoTHUnMYEeCcKas OLlEHKa pocTa

Y Pa3BUTHUS PACTCHUI B 3aBUCUMOCTH
OT HaMM4usi GUTOTOPMOHOB

B IIMTATEIbHOU cpeac»

Buovwl oesmenvrnocmu obyuarowuxcs

PackpeiBaTh copepxKaHie TEPMUHOB
Y TIOHATUHN: (PUTOTOPMOHBI,
PETYJIATOPHI pOCTa PACTCHUI.
OnuceiBaTh MPOIIECC POCTa

U pPa3BUTHsI PACTEHUI.
XapakTepu3oBaTh MPOLECC pOCTa

Y pa3BUTHS PACTEHUI B 3aBUCUMOCTHU
OT T€HOTHUIIA U OKPY>KAIOLTUX
YCJIOBUH.

Pasznuuars QpyHKIMH peryasTopoB
pocra.

CpaBuuBatTh (QyHKIIUH PETYISTOPOB
pocra.

BoIsSBISATE GYHKIIMH PETYIISITOPOB
pocTa 1o MpeIoKEHHBIM dP(HeKTaM.
XapakTepu3oBaTh 0COOEHHOCTH
CTpOCHHS U (PYHKLINU PA3ITAYHBIX
(UTOTOPMOHOB.

dopmMynupOBaTH U OOBICHSITH
IPUHLUI BO3AEUCTBYS PUTOrOPMOHOB

Ha POCT U pa3BUTHE PaCTECHUHN

31



Temwbr 3auamuu

/. BUOTEXHOJIOTHS PACTEHUM

Konuuecmeo

yacoe

10

OcHosHoe cooeporcanue

Bo3moxHocTn IIPUMCHCHUA

arpoOMOTEXHOJIOTHI B CEJICKITUH,

CECMCHOBOACTBC U IMTOMHHUKOBOACTBC.

bosie3nu 1 UMMYHHTET pacTEHUM:

ot H./. BaBuioBa 10 COBpEMEHHOCTH.

Y ckopeHHast U TpaIulIUOHHAs
CEJICKITHS: COKpAIaeM CPOKH
MOJTyYeHUST HOBBIX COPTOB. OCHOBHBIE
MeToabI cenekuuu. [ mopuanzanus.
®opmMmebl 0oT60pa. OCHOBHBIE
HaIpaBJICHUS CEJICKIUU: YIIydllleHue
YPOXKAUHOCTH, YCTOMYUBOCTH

K OMOTHYECKUM U aOMOTUYECKUM
(bakTopam.

O3nopoBIieHHE PaCTEeHUI OT BUPYCOB

C IIOMOIIIBIO METOA0B OMOTEXHOJIOTHU:

METO/IbI KYJIbTYPbI AITUKAIbHBIX
MEPUCTEM, TEPMOTEPAIIHH,
XEMOTEpANUU, KPUOTEPAITUH

Y KOMIUIEKCHOU Tepanuu. [lonyuenue

03A0POBJICHHOI'O IMOCAAOYHOTI'O

Buovwl oesmenvrnocmu obyuarowuxcs

PackpsIBaTh coOnepKaHUE TEPMUHOB
U TIOHSITUM: CEJICKIIM,
CEMEHOBO/ICTBO, TMTOMHUKOBOJICTBO,
MUKPOPa3MHOXEHUE PACTCHHUI,
0370POBJICHUE PACTCHUHN.
OmnuceIBaTh mpolece
MHKPOPAa3MHOXKEHUS PaCTCHUH,
CO3JaHUsl HOBOT'O UCXOJHOTO
Marepuaa Jijisi CEJIeKIUU, 0T00pa,
O370POBJICHUS PACTEHUHN U MOy YCHUS
03Z0POBJIEHHOTO ITOCAJOYHOTO
Marepuania.

XapaxkTepu3oBaTh MIPOLECC
YCKOPEHHOU U TPAAUIIMOHHOU
CEJIEKLIMU, MUKPOPA3MHOKEHHS,
0370POBJICHUS PACTECHUHN.

Pa3nnuate MeTOABI CENEKLNH,
CIOCOOBI 03/I0POBJIEHUSI PACTEHUH.
CpaBHHMBaTh METO/IbI CEJIEKIUH,
CIIOCOOBI 03/10pPOBJIEHUS PACTEHUI.

BriaBaars HanOoee n HanMeHee
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Temwbr 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

Marepuala — KiayoHeu kaprodens

Y CaXKEHLEB IIJI0JIOBBIX KYJBTYD.
KynpTuBHpOBaHME PACTUTEIBHOTO
MaTepuala B KyJabType in Vitro:
OCHOBHBIE TPUHLIUIIBI U MOJEIN
KyJpTuBUpoBaHud. Kamrycorenes,
CYCIIEH3UOHHBIE KYJIbTYPbl PACTCHHIA.
Mukpopa3MHOKEHUE PACTEHUN.
OkoHoMHuYecKUii 3 ekt

OT BHEJIPEHUS METOJIOB
OMOTEXHOJIOTMH B PAaCTEHUEBOJICTBO.
Kpuoxpanenne pacrenui.
KpuonporekTops!.

[TocTKkpuoreHHas pereHepanusi.
buonornueckue cpencraa 3amuThbl
PACTEeHHMII: IPEUMYLIECTBA

Y IEPCIEKTUBBI IPUMEHEHUS.
Tepmoc u cocyn [lproapa ¢ :KUIKUM
a30TOM, KPHOIIPOOHUPKH.
[IpakTudeckas padora «Pa3MHOKeHNE

IIJI0A0BBIX paCTCHI/Iﬁ YEPCHKOBAHNEM

Buovwl oesmenvrnocmu obyuarowuxcs

3¢ PeKTUBHBIE CITOCOOBI MOTYUCHUS
MCXOIHOIO MaTepuasa

JUI CEEKIUH; 03I0POBICHHUS
pacTeHUN.

XapakTepru3oBaTh 0COOCHHOCTH

1 (QYHKIIMH METOJIOB CEJICKIIHNH,
CIIOCOOOB 0310POBJICHHS PACTEHU.
dopmMynupoOBaTh U OOBICHSITH
MIPUHITUT TPATUTTMOHHOM

Y YCKOPEHHOH CENIEKIIUHU, TIPUHITUTI
paboThI TOTO UM HHOTO METOJa

03JI0pOBJICHUS PACTEHUN



Temwbr 3auamuu

NTOI'O 11O MOAVIJIIO

Konuuecmeo

yacoe

34

OcHosHoe cooeporcanue

Y MUKPOPAa3MHOXKEHUEM — ITPUMED
MaJIMHbI (MM 3eMIISTHUKH, €KEBUKH,
CMOPOJIUHBI)».

[IpakTuueckas pabora «Beenenue
pacTeHHii B KyJbTypy In Vitro

U TIOJIIEP’KAHUE YUCTOU KYJIbTYpPbI
AKCIUIAHTOBY.

[TpakTiueckas pabora «Pa3mHoxenue
KapTodesnsi B mpoOHpKe».
UccnenoBarenbckas padbota

«Kak nosmyyarT moToMCcTBO
BETE€TaTUBHO PA3MHOXKAEMBIX KYJIbTYP
€CJIM HE CEMEHAMM ?»
UccnenoBarenbckas pabota
«BrpIpamuBanue pacTeHUN

B IIPOOUPKE.

HccnenoBatenbckas pabora «Kax
00Xbs KOPOBKA ypOXKal criacaia —

0 COBPEMEHHBIX CIIOco0ax

OMOJIOrNYECKOM 3alIUThI paCTCHHﬁ>>

Buovwl oesmenvrnocmu obyuarowuxcs
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Temwbr 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

Moayab «CoBpeMeHHbIe OMOTEXHOJOTHH B ceekuum». 11 kiaace (34 4)

1. 'eneTnueckue pecypcesl

Poccun

6

Buovwl oesmenvrnocmu obyuarowuxcs

CTpaTeFI/II/I COXpaHCHUA I'CHCTHYCCKNX PaCKpBIBaTB COACPIKAaHNC TCPMHUHOB

pecypcoB. CoxpaHeHue pacTEHUI

in situ u ex situ.

buopecypcubie komnekunu Poccun.
Kosnekiusi reHeTnueckux pecypcon
pactennii BUP. I'ep6apuii BUH.
Koutekuus reHeTH4ecKkux pecypcon
»>knBoTHRIX BHUUIT PX. Komekinn
kieTok 1 mramMmoB BHUMCXM.
UccnenoBarenbckas padboTa

«ITo marepuanam dopyma

«I'enetTnueckue pecypcel Poccum»

Y ITIOHATHN: COXPAHEHHUE PACTEHUN
in situ u ex situ.

OnuceiBaTh IMpoIeCC COXPaHCHUA

pacTeHHii B yCIIOBUsX IN Situ u ex Situ.

XapakTepru3oBaTh CIIOCOOBI
COXPaHEHUS PACTCHUH B YCIIOBHSIX
In situ u ex situ.

Paznmmuath criocoObr COXpaHCHUA

pacTeHuii B yCJIoBusX IN Situ u ex sSitu.

CpaBHUBaTH OCOOEHHOCTH
COXpaHEHUS PACTCHHM B YCIOBUSIX

in situ u ex situ.

BoisiBnsate Hanbosee 3 PpeKTUBHBIN
npUEM TSI COXPaHEHHSI KOHKPETHOTO
oOpasiia pacTeHUH.
Xapaktepru3oBaTh OCOOCHHOCTH

1 QPyHKIIUH.

®opMyHpoBaTh U OOBACHATH
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Temwbr 3auamuu

2. OCHOBBI T€HETUKH

N CCICKINU

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

HacnencTBeHHOCTh M NI3MEHYNBOCTD —
OCHOBHBIE CBOMCTBA KUBBIX
opranu3MoB. I3MeHYMBOCTh
MYTalMOHHASI U MOIU(UKAIIMOHHAS.
I'en — maTepuanbHbI HOCUTED
HACJICACTBEHHOCTH U U3MEHYUBOCTHU.
HyxenHoBbIE KUCIIOTHI.

HOKaHI/ISaHI/IH I'CHCTHUYCCKOI'O

MaTcpHraja B KJICTKE. ]_IGJIGHI/IG KJICTOK.

Perukanus JIHK. OcHoBHast norma
MOJIEKYJIIPHOI OMOJIOTHH.
Tpanckpunusa. Tpaucisuus.
MyTauumu.

3aKOH TOMOJIOTUYECKHUX PSAJIOB

B HACJIEICTBEHHOW M3MEHUYMUBOCTH
H.W. Baunosa B 1920 u 2020 rr.
[IpakTruueckas pabora
«MoaudukanmoHHasi ”3BMEHYUBOCTh

B IIpupojie» (CoOpaTh U CPABHUTH

Buovwl oesmenvrnocmu obyuarowuxcs

HOPHUHIAIT IN Situ 1 ex Situ coxpaHeHwHsI
TEHETUYECKUX PECYPCOB PACTCHUM
PackpriBath coqiepkaHue TEPMUHOB
Y IOHSITUM: HACJICJACTBEHHOCTb,
M3MEHUYUBOCTH, T'eH, [JHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHUYECKHUX PSIJIOB
B HACJICACTBEHHON M3MCHUYUBOCTH.
OnuchIBaTh MPOSIBICHUS
MOAU(DUKAITMOHHON U MYyTaIIMOHHOM
U3MEeHUYMBOCTH, cTpoeHue [JHK

u PHK, Genkos.

XapakTepu3oBaTh CTPOCHUE

1 (YHKIIMHA HYKJIEMHOBBIX KUCJIOT,
OCJIKOB.

PazauuaTh TUIIBI H3MEHYHUBOCTH.

CpaBHHBaTh MYTAIIMOHHYIO

u MOI[I/ICbI/IKaHPIOHHy}O N3MCHYHMBOCTB.

BrIgBiIsSITE MOM(DUKAITAN U MY TAITAH.
XapakTepru3oBaTh 0COOCHHOCTH
u ¢pyukiuu [JHK, PHK, 6enxos.

®opMyHpoBaTh U OOBACHSTH
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Temwbr 3auamuu

3. Unxenepus

B OMOJIOTUM PACTEHUI

Konuuecmeo

yacoe

15

OcHosHoe cooeporcanue

JIUCTBS, IBETKU C OJHOTO PACTEHUS
W/WJIH C Pa3HBIX).
Uccnenosatenbckas padora «I'MO —
3TO MYyTallUU WX MOAUDUKAIIIHI?)
KiterouHast 1 reHHas HHXEHEpUs
pacTeHuN I pa3BUTUS CEJICKLUU.
[IpupoaHO-TpaHCTEHHBIE PACTEHUS.
Pacrenus-6nodadbpuxmu.
bHOTEXHOJIOTMYECKUE METOBI

B CEJICKLIUH PACTCHUM.
I'eneTndecKkoe pejakTUpOBaHUE
KYJIbTYPHBIX pacTeHui. Yem
Ir€HETUYECKOE PEJAKTUPOBAHUE
OTJINYAETCS OT FEHETUYECKOU

Mo U (pHUKaIy.

ITorCk HOBBIX T€HOB-MHUILICHEH:
CYILIECTBYIOINE METOAUKHU.
[TpoBexnenue in silico ananmsa.
I'eHHas MHKEHEPHUSI 36PHOBBIX
KyJbTyp. | eHHast uH>)xeHepus

xJionyaTHUKa. I eHHas HHXXCHCPHUA

Buovwl oesmenvrnocmu obyuarowuxcs

IMPUHOUII I[f:ﬁCTBPISI 3aKOHa
TrOMOJIOTHYCCKUX PAI0B

B HaCHeI[CTBeHHOﬁ HN3MCHYHUBOCTHU

PackpriBath conepkaHue TEPMUHOB
Y TIOHSATHI: KJIETOYHAs U T€HHAas
VHXECHEPHS pACTEHUM, TEHETUYECKOE
penaktuposanue, ' MO, in silico
aHamu3.

OnuceIBaTh MPOLECC KIETOYHOMN

Y T€HHOW UHYKEHEPUU PACTEHHUM,
MPUHILHIBI TEHETUYECKOTO
penaktupoBaHus, coznanre I'MO,
starsl in Silico ananmusa.
XapakTepu3oBaTb COBPEMEHHBIE
JOCTUKEHUSI TEHHOU U KJIETOYHOU
WHKEHEPUH Pa3HbIX BUJOB PACTCHUH,
nposezaenue in silico ananmsa.
PaznuyaTe reHHy10 U KJIETOUYHYIO
WHKEHEPUIO.

CpaBHI/IBaTL OMOTEXHOJIOTHYCCKHUE
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Temwbr 3auamuu

4. NnxeHnepus

B OMOJIOTHHU JKMBOTHBIX

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

tomata. [ eHHass MHXEHEpHs COU.
['eHHAas MHXCHEPUS TUTOT0BBIX
KyibTyp. [ eHHas HHXKCHEpUS
KapToders.

[IpakTuyeckas pabora «I[IpoBeneHue
in silico ananu3a Mg MOMCKA HOBBIX
TCHOB-MUIIICHEH IS PeIaKTHPOBAHMSI

KyJbTYPHOTO pacTeHus (Ha BHIOOD)»

CoBpeMEeHHBIE METO/IbI

B )KMBOTHOBOJICTBE: TPAHCILIAHTAITUS
HMOPHOHOB, XMMEPHbBIC KUBOTHEIC,
KJIOHHPOBAHHE.

['ennas naxeHepus

B )KHUBOTHOBOJICTBE.

[TpakTrueckas padota «IIpoBeneHue
in silico ananu3a I MOMCKA HOBBIX
T€HOB-MHUIIICHEH I PeIaKTHPOBAHHMS

’KUBOTHOT'0» (Ha BBIOOD).

Buovwl oesmenvrnocmu obyuarowuxcs

METO/IbI B CEJICKIIMH PACTCHUH.
BBIABISITE pa3znuuus MexIy
TCHETUYECKUM PETAKTUPOBAHNEM

Y TCHETHYECKOU MOAN(UKAITICH.
XapakTepu3oBaTh 0COOCHHOCTH

U QYHKIUY.

dopMynrpoBaTh U OOBICHSITH
MPUHIMIT KJIETOYHOM U TEHHOU
WHXEHEPHUH, TEHETUIECKOTO
peIaKTUPOBAHUS U T€HETUYECKOM
MOAU(UKAITUN

PackppiBaTh copep:kaHne TEPMUHOB
U TIOHSITHIA.

OnuceiBaTh TpaHCIJIAHTAIIUIO
AMOPHOHOB, XMMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHUE.

XapakTepru3oBaTh TPAHCIIAHTAITUIO
AMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHUE.

PaznuyaTh TpaHCIIIaHTALIUIO

3M6pI/IOHOB, XUMCPHLBIX )KUBOTHEIX,
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Temwbr 3auamuu

NTOI'O 11O MOAVIJIIO
OBHIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

Konuuecmeo

yacoe

34
68

OcHosHoe cooeporcanue

Uccnenosarenbckas padota «I eHHas
VHXXEHEPUS )KUBOTHBIX: APTYMEHTHI

32 U IPOTHUB

Buovwl oesmenvrnocmu obyuarowuxcs

KJIOHUPOBAHHE.
CpaBHHBAThH TPAHCIUIAHTAITUIO
AMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepru3oBaTh 0COOCHHOCTH

U QYHKIUY.

dopMynrpoBaTh U OOBICHSITH
MIPUHITUT TCHHOW WHXEHEPHH,
TeHETHYECKOTO PEIaKTHPOBAHUS

U TEHETUYECKOU MoTupuKaIuu
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HPUJIOXEHHUE. ®UJIbMbI U 3AIIMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Mopayab «ArpoTexHOJIOrHH HAcTOsIero u oyaymero». 10 kiacc

Tema 1. Buomexnonozusa Kax Hayka

HoxymenTanbhbiii punsm Ceprest bpunesa «Hoseiit cBet. Hukonait BaBunosy. —
URL.: https://smotrim.ru/video/2618068

JoxymeHTanbHbil QriibM «CeMeHa, KOTopble cracyT uenoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTMH B ceekuum». 11 kmace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTabHBIM (UIIbM «30J0TOM 3esieHbld 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHogbl 2enemuku u celeKuyuu

dunpmbl 13 mHKIa «Martpuma Haykm». Science and plants. Hayka u pacrenus.
3epHobo0oBeie. — URL: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Huscenepusn 6 ouonozuu pacmenuil

dunpmbl 13 mHKIIa «Martpuma Haykm». Science and plants. Hayka u pacrenus.
['enernyeckoe pemakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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