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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTH M Ha3HAYEHHE MPOTrPaMMBbI

PabGouass mporpamMmma Kypca BHEYpOuHOW nesaTenpbHOCTH «COBpEeMEHHBIC
arpoOMOTEXHOJIOTHH (arpoOMOTEXHOJIOTUYECKUH MpOodWIb)» IJi1 CPEIHEro OO0IIero
oOpa3zoBaHus (jajiee — mporpamma) paspaboTaHa B COOTBETCTBUU C TpeOOBAHUSMHU
denepanbHOTO TOCYAAPCTBEHHOTO 00pA30BaTENBLHOTO CTaHIApPTa CPEIHEr0 OOIIETro
obopazoBanust (OI'OC COO), opueHTHpOoBaHA Ha OOECMEYCHUE WHIUBUYATHHBIX
MOTPeOHOCTEH 00yJarONTUXCsl U HAallpaBJieHa HA IOCTUKEHUE TJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI MIPOTPAMMBbI CPEHETO OOIIETr0 00pa30BaHMs C yU€TOM BHIOOpA yU4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUN KYpCOB BHEYPOYHOU JEATEIHHOCTH. DTO TO3BOJSET
obecrieunTh eMMHCTBO 00s3aTebHBIX TpeboBanuit ®I'OC COO Bo BceM MpOCTpPaHCTBE
IIKOJIBHOTO 00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeesiaMH.

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

YMGHI/IfI N HaBBIKOB B COBpeMeHHOﬁ OMOJIOTHH.

AKTYaJIbHOCTD pPeaju3aluy MporpaMMsl

[IporpamMmoii npenycMOTpeHO (OPMUPOBAHHUE COBPEMEHHOIO TEOPETUUYECKOTO
YPOBHSI 3HaHWUW, a TakKKe TMPAKTHUYECKOro OmbiTa paboThl € J1IabOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIIbCKON NesATeIbHOCTH. MeTobl
opraHu3aliid  00pa30BaTEIbHOM W  HAYYHO-MCCIIEOBATEIbCKON  J1€ITENbHOCTH
MpeayCMaTpuBalOT (HOPMUPOBAHHE Y OOYYaAIOIMIUXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIUIEHUS, CBOOO/IBI CAMOBBIPAXKEHUS U UHANBUYAIbHOCTHU CY>KJIEHUH.

Jlist moaHOro yuyera moTpeOHOCTE O0YyYarolUXCsi B MPOrpaMMme MCIHOJIb3YeTCs
muddepeHIUpPOBaHHBIN TOIXO0, YTO CTUMYJUPYET OOYyYaromerocss K YBEIUYEHHUIO
NOTPEOHOCTH B MHAMBUAYAJTbHOMN, MHTEIJIEKTYaIbHOM U MMO3HABATENILHON A TENbHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATEIbCKUX HAaBBIKOB. [IporpamMmma ctaneT BocTpeOOBaHHOM
B IIEPBYI0 ouepenb OOyyarollMMHUCA, KOTOpble HMMEIT CTOMKHI  HMHTepec
M COOTBETCTBYIOIIYIO MOTHBALIMIO K H3YYEHUIO MNPEIMETOB E€CTECTBEHHO-HAYYHOTO
L[MKJIa, ECTECTBEHHBIX HAYK U TEXHOJOTHUH.

B Hactosiiiee Bpemsi OMOJIOTHYECKOE O0Opa3oBaHME JIOJDKHO O00ECreyuThb
BBIITYCKHUKAaM BBICOKYIO OMOJIOTMUECKYI0, 3KOJIOTHUECKYI0 U IPUPOAOOXPAHUTEIBHYIO

IrpaMOTHOCTb.



3HaHUs B 00JIACTM OCHOBHBIX OHWOJIOTHYECKUX 3aKOHOB, TEOpUA W HICH
(GOpMHUPYIOT HPABCTBEHHBIE HOPMBI M TIPUHIIMIBI OTHOIICHUS K JKHUBOW MPHUPOJIE.
B kadecTBe IIEHHOCTHBIX OPHUEHTUPOB OHMOJOTMYECKOTO OO0pa30BaHUS BBICTYHAIOT
O00BEKTHI, M3y4aeMble B Kypce OHOJIOTMH, K KOTOPBIM Y ydamuxcsi (OpMHPYETCS
IIEHHOCTHOE OTHoIeHne. [Ipu 7TOM BeyIIyto poJib UTPAIOT MMO3HABATENIbHBIE IICHHOCTH,
TaK KaK JAaHHBIM y4eOHBIM MpEeIMET BXOJUT B TPYIITy MPEAMETOB MO3HABATEIHLHOTO
[MKJIa, TJaBHAs IeJb KOTOPBIX 3aKIIOYACTCS B W3YUYEHUU COBPEMEHHBIX CIIOCOOOB
perieHus: TIo0aNbHBIX MPoOJieM COBpeMeHHOCTH. [IporpamMma mpeciemayer He TOJIBKO
oOpa3oBarenbHble, HO ¥ BOCHUTATEIbHBIC II€JIM, IOCKOJIbKY OHAa CIOCOOCTBYET
(hOpMHUPOBAHUIO IKOJIOTHYECKOTO U OMOTEXHOJIOTUYHOTO MBIIUICHUS Y TOIPACTAIOIETO

ITIOKOJICHHA.

BapuaHThl peanu3zanuu nporpamMMbl 4 (pOpMbI POBeIeHHU 3AHATUI

Peanuzanus nporpaMmel MpeanoiaraeT UCIoib3oBaHue GopM paboThl, KOTOpPbIE
IpelyCMaTpUBalOT aKTHUBHOCTh W CaMOCTOSITEJIBHOCTh OOYyYarolUXcs, COYETaHUE
WHIUBUyaIbHOW M TPYNNOBOW paboOThl, MPOEKTHYI0 U HCCIEAOBATEIbCKYIO
JesTeNbHOCTh. TakuM 00pa3oM, BOBICUEHHOCTh OOYUAIOIIMXCS B IAHHYIO BHEYPOUHYIO
JESTEIBHOCTh IO3BOJUT OOECIEYUTh MX CaMOONpENETICHUE, PpPACIIUPUTh 30HbI
MOMCKAa CBOUX HHTEPECOB B PAa3MYHBIX cdepax eCTECTBEHHO-HAYYHBIX 3HAHUM,
MEPEOCMBICIUTh CBOM CBSI3U C OKPYXalOUIMMH, CBOE€ MECTO CpeAau APYTruX JOJIEH.
B nenom peanuzainusi mporpamMMmbl BHOCHT BKJIaJ B HPABCTBEHHOE M COLIMAIIBHOE
(bopMHUpOBaHUE TUYHOCTH.

[Iporpamma MoOXeT OBITH peann3oBaHa B paboTe ¢ oOywarommmucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuutaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takue QopMbl paboThl, Kak Oecedbl, AMCKYCCHUH, MAaCTep-KIACChl, AKCKYpCUHU
Ha TPOM3BOJCTBO, aHAJU3 KEWCOB, BCTPEUYH C MPEACTABUTEISIMH pa3HbIX Ipodeccui,
npodeccroHanbHbIe TPOOBI, KOMMYHUKATHBHBIE M JEJOBBIE HWIPbI, KOHCYJIbTAIlUU
nejarora v ncuxosora.

[IporpaMma MoskeT OBITH peann3oBaHa B TEYCHHE OJHOTO Y4YeOHOTro Tofa
¢ obOyuarommmucsa 10 u 11 kmaccoB, eciu 3aHATHUS TPOBOJATCS 2 paza B HEIEINIO.
Wnu B TedyeHue OBYX JIET, €CIM 3aHATHA MPOBOIATCSA | pa3 B HEHEmo Al KIACCOB

OMOJIOTUYECKOT0 UM OMOTEXHOJIOTMYECKOT0 HAMPABIICHUN.



B3aumocsass ¢ penepagbHOi padoyeil MporpaMmMoii BOCHUTAHUS

[Iporpamma Kypca BHEYPOYHOH JESATENBHOCTH pa3paboTaHa ¢  y4eTOM
pexomeHaanuii penepanbHOi paboueii MporpaMMbl BOCITUTAHHUS, YIUTBHIBAET IICUXO0JIOTO-
MeJarornyeckKue OCOOCHHOCTH JAaHHBIX BO3PACTHBIX KaTeTOpUH. ITO TO3BOJSET
Ha TPAaKTUKE COCTUHHUTH OOYYAIONIYI0 M BOCHHUTATEIBHYIO JCSATEIBHOCTH IIEarora,
OPHEHTUPOBATH €€ HE TOJIBKO Ha HHTEIICKTYaIbHOE, HO M HA HPAaBCTBEHHOE, COLMATBHOE
pa3BuTHE peOeHKa. DTO MPOSBISICTCS B!

— BOCHHTaHUHM OCO3HAHHOW YKOJIOTUYECKH MMPABMIILHOW MOTHUBAIIUY B TIOBEACHUN
U JIeATENBHOCTH 4epe3 (opMuUpoOBaHWE CHUCTEMBI YOEKICHUH, OCHOBaHHBIX
Ha KOHKPETHBIX 3HAHUSX;

— CTAQHOBJICHHHM JIMYHOCTH OOYyYaloOIMXCs KaK IIIOCTHOH, HaXOASIIEHCs
B TAPMOHHH C OKPYKAIOIIMM MUPOM, CIIOCOOHOH K PEIICHUIO IKOJIOTUYECKUX MPOOIeM;

— MPUOPUTETE JTUYHOCTHBIX PE3yJIbTATOB peaM3alliid MPOrpaMMbl BHEYPOUYHOMH
TeSTeTLHOCTH, HAIIIEAIINX CBOE OTPAXKEHUE U KOHKPETU3AIHIO B (penepanbHoil pabouei

IMporpaMmsbl BOCIIMTAHUA.

OcoOennocTu padoThI MegArora no nNporpamMmme

3amaya memarora  COCTOMT B TOM, YTOOBI  COMPOBOXKIATh  MPOIECC
Mpo(eCCHOHATEHON OPHEHTAIMH 00YJarONINXCsl, paCKPhIBasi MOTCHIHA 00yYarOIIUXCS
4yepe3 BOBJIEUEHHWE B MHOrOOOpa3HyI JAESTENbHOCTb, OpPraHM30BaHHYIO B PAa3HBIX
dhopmax.

[Ipu »TOM pe3ynbTaToM paldOThl TIenarora B TEPBYIO oOuyepedb SBISETCA
JUYHOCTHOE Pa3BUTHE peOeHKA. JIMYHOCTHBIX pe3yJIbTaTOB MEAArOr MOKET JTOCTHYb,
yBjeKasi peOeHKa COBMECTHOM M HHTEPECHON UM 000UM JEeSITeIbHOCTBIO, YCTaHABINBAs
BO BpeMs 3aHATHI J00pOXKenaTeabHyl0, MOAIEPKUBAIOINLYI0 aTMochepy, HachIas
3aHATHS ILIEHHOCTHBIM cojepkaHueM. Kpome Toro, mnporpamma MpeayCMaTpuBacT
OpraHU3aIUI0 IKCKYpCcHi, MpocMoTp GUIbMOB M 3anuceit TB-nporpamm.

[Ipy u3yyeHuum oOydHarOUIMMHUCSA [pPOTrpaMMbl  NEAaror  OCHOBBIBAETCSA
HA HECKOJIBKMX OCHOBOIIONATAONINX MTPUHIIUIIAX 00yUYEHUS:

— MNPUHIMI WHTETPATHUBHOTO TMOAXO0Ja K OOYyYEeHHMIO. DTOT MNPUHIUI HMEET
NEPBOCTENIEHHOE 3HAYCHHE, TaK KaK YCBOCHHUE MOTYyYaeMbIX 3HAaHUHN 110 OMOTEXHOJIOTUU
MIPEANONAaracT TECHYK0 B3aWMMOCBA3b pa3HbIX ypoBHEW. IlepBwlli ypoBEHb —
MEXMPEIMETHBIN — MPEANONIaracT B3auMOCBSI3b OMOJIOTHUH C KypCOM 10 XuMuu. Bropoit
YpOBEHb — TpPEIMETHBIA — OOYCJIOBJICH B3aUMONPOHUKHOBEHHEM  Pa3HBIX

OMOJIOTHYECKUX KypcoB (OOTaHHUKH, 300J0TUU, (PU3MOJOTHHM M APYTHX) B IpoIecce



CTAaHOBJICHUS U W3ydeHus: ouotexnonoruu. Kpome Toro, moruka ocBOeHUs] MaTepuaia
IpOrpaMMbl TpeanoaraeT JBMKEHHE OT OOLIEro K YacTHOMY M, HA HOBOM YpOBHE,
BO3BpalllEHUE OT YaCTHOT'O K O0LIEMY.

— IPUHLHAI HATJSIHOCTH;

— TPHUHLMI JOCTYITHOCTH;

— TPHUHIMI OCO3HAHHOCTH.

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

1. OObsicHEHHE TEOPETUUECKOI0 MaTeprasa 1o TeEMe.

2. IloaroToBka K 1a0OpPaTOpHOMY WM NPAKTUYECKOMY 3aHSTHIO, OOCYXIAECHHE
OOBEKTOB JJIs1 IPAKTUYECKOTO 3aHATUS.

3. I[IpoBeneHne MPaKTUYECKOTO 3aHATUS — OCHOBHAs 3aJada OCBOCHHUE
METOAOJIOTUU JAHHOTO DKCIIEPUMEHTA.

4. Ananu3 pe3ysbTaToOB HKCIIEPUMEHTA.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOYHOM
JAEATEJBHOCTHA

3aHATHA B paMKax MpOrpamMMbl HampaBieHbl Ha O0OECIEeYeHHE HOCTHUKECHUS
OoOy4JaloIMMUCS  CIAEAYIOLUMX JIMYHOCTHBIX, METalpeIMETHbIX W IPEIMETHBIX

O6paBOBaTCJIBHBIX PE3YJILTATOB.

JINMYHOCTHBIE PE3YJIbTATDI:
8 cghepe epadcOanHcKko2o 60CNUMAHUA:
— TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESATEILHOCTA TMPHU BBHINOJIHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;
— CTIOCOOHOCTHh OMPENENSATh COOCTBEHHYIO MO3WIIMIO 1O OTHOIIECHUIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€,
— TOTOBHOCTb K COTPYJAHUYECTBY B IPOLIECCE COBMECTHOTO BBHIMOIHEHUS YUEOHBIX,
NO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 331a4, YBAXXUTEIbHOMY OTHOILICHHS
K MHEHHUIO ONIMOHEHTOB MPHU O0OCYX IEHUU CIIOPHBIX BOMPOCOB OMOJIOTMYECKOTO

COJICPKAHHUS;

8 cihepe nampuomuuecko2o 80CNUMAHUL.
— LEHHOCTHOE OTHOIIEHWE K MNPHUPOJHOMY HACICIUI0 W NaMSITHHUKAM IPUPOIBI,
NOoCTHXKEeHUAM Poccun B Hayke;

— CIOCOOHOCTH OLICHHUBATH BKJIA[ pOCCHﬁCKHX YUCHBIX B CTAHOBJICHUC W Pa3BUTHC
6I/IOJ'IOFI/II/I, IMOHMMAaHUE 3HAYCHHUsS OWOJOTMH B IIO3HAHUHM 3aKOHOB IIPpUPOJHI,

B JKMU3HH YCJIOBCKA 1 COBPECMCHHOT'O 06IHCCTBa;

8 cghepe OYX08HO-HPABCMBEEHHO20 8OCNUMAHUSL!
— CHOCOOHOCTHh OIICHMBATh CUTYallMi0 M TMPUHUMATh OCO3HAHHbBIE pEUICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

— OCO3HAaHME JTJMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OyAyILEro;

6 cqbepe acmemu4ecKkozco 6ocnumaHus.

— IIOHHMMAaHHC SMOIIMOHAJIBHOI'O BOBI[GﬁCTBPIH JKUBOM IPUPOJBI U €€ NCHHOCTH,

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

aJIKOTOJIsl, HAPKOTHUKOB, KypEHHUSI);



8 cghepe mpy0o6020 80CNUMAHUSAL:

TOTOBHOCTh K AaKTUBHOW JI€ATEIbHOCTH OHOJOTWYECKOW H 3KOJOTHYECKOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATh U CAMOCTOATEIHLHO
BBIIIOJIHATH TAKYIO JESITEIIbHOCTB;

UHTEPEC K MPAKTUYECKOMY U3yUEHUIO MpodecCuid, CBI3aHHBIX ¢ OMOJOTHEH;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN

BCeH KU3HU,

6 cgbepe IKOJ1I02U4ecKoz2o 6ocnumanusl.

HKOJIOTMUYECKU 11e71eco00pa3Hoe OTHOIIEHHE K MPHUPOJie KaK HUCTOYHHKY >KU3HU
Ha 3emiie, OCHOBE €€ CYLIECTBOBaHNUS;

NOBBILICHUE YPOBHS  3KOJOTMYECKOW KYJbTYphl: TNPUOOPETEHHE  ONbITa
IJIAHUPOBAHMSL  TMOCTYNKOB W OLEHKM KX  BO3MOXHBIX  IOCIEICTBUN
JUTSL OKpY>Karole cpepl;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpPETAEMbIE MPU W3YUYEHUU OUOJIOTHHM 3HAHUS
M yYMEHHA TpHU pEIIEHUU TMpoOJeM, CBSI3aHHBIX C  PalUOHAIbHBIM
MPUPOJIONIONb30BaHUEM  (COOJIOJICHHE TpaBUJl  TOBEACHUS B TIPUPOJIE,
HaIIPaBJICHHBIX HA COXPAaHEHHWE PABHOBECHS B HKOCUCTEMAX, OXPAaHY BHJIOB,
AKOCUCTEM, OroChephl);

AKTUBHOE HENPUATHE NEHUCTBUM, NMPUHOCAIINX BPEN OKPYKAIOUIEH MPUPOIHON
cpene, yMEHHEe MPOTHO3UPOBATh HEOJArONpUATHBIE HKOJIOTUYECKUE MTOCIEICTBUS

MNPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAIIATh UX;

8 cihepe HayuHO20 NOZHAHUSL.

NMOHMMaHue crnenupukd OWOJOTMM KaK HayKd, OCO3HAaHHE €€ POJu
B ()OPMHUPOBAHUYU PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUE TIEJIOCTHOTO
npeAcTaBieHus 00 OKpY)KaloIIeM MHPE KaK O €IMHCTBE MPHUPOJIbI, YEIOBEKa
1 00111ecTBa, B MO3HAHWUU MPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOiIeM
COXpPaHEHUS IPUPOJIHOTO PABHOBECHS,

yOXKIIEHHOCTh B 3HAYMMOCTH OHOJIOTMHM JUIsl COBPEMEHHOUN IMBWIJIM3AIUU:
obOecrieueHrne HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JAaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh PECypCHbIE MPOOJIEMBI  Pa3BUTHS
YeJI0BEUYECTBA; MOUCK MYTEW BBIXOJA U3 TJIOOATBHBIX YKOJOTHYECKUX MpoOIeM
u o0ecreyeHue TMepexola K YCTOWYMBOMY Pa3BUTHIO, pallMOHATHHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB

JKW3HHU;



3aMHTEPECOBAHHOCTH B MOJYYCHUH OUOJOTMUECKUX 3HAHUN B IENSIX IMOBBIIICHUS
o0IIe KyJIbTypbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH KaK COCTAaBHOW dYacTh
(YHKIIMOHATILHON TPaMOTHOCTH OOydYaromuxcs, (GpopMupyeMod Mpu HU3yUYCHUH
OMOoJIOTUH;

MOHNMAaHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh WCIOJIb30BaTh TOJIy4aeMble 3HAHUS JUIsl aHaIM3a
¥ OOBSICHEHHUS SIBJICHUI OKPYKAIOIIETO MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH;
yMEHHE JelnaTh OOOCHOBaHHBIC 3aKJIIOYCHHS Ha OCHOBE HAay4YHBIX (DaKTOB
Y UMCIOIINXCS JAaHHBIX C ICJIBIO TIOJyYCHHSI JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh ~ CaMOCTOSITEIBHO ~ HCIIOJIb30BaTh ~ OMOJOTHYECKHE  3HAHUS
JUTSI peIieHust TPOOJIeM B pealTbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHWE I[EHHOCTH HAyYHOW JEeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO ¥ HCCIIEA0BATEIBCKYIO NCATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;
TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO U CAaMOOOPa30BaHUIO,
K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN MO OHOJOTMM B COOTBETCTBUU

C ’KU3HCHHBIMH HOTp€6HOCTSIMI/I.

METAIIPEJMETHBIE PE3YJIBTATDI:

6 chepe o6radenus ynueepcanbHpIMu y4eOHbIMU NO3HABAMENbHBIMU 0CUICHBUAMU:

Oazoevie 102uyecKue OetcCmeusl:

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

UCIIOJIb30BaTh MPY OCBOCHUH 3HAHUI MPUEMBI JJOTMUYECKOI0 MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, Kiaccuukanuu, o00OIIeHus), PacCKpPbhIBaTh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh X XapaKTepHbIe MPU3HAKH, YCTaHABIUBAThH
CBSI3U C APYTUMU OHATUSMH);

ONpeAeNATh 1€ JACSITENbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YNIbTATHI ACSATEIBHOCTH C TOCTABICHHBIMU LIEISIMU;
UCIIOJIb30BaTh OWOJIOTMYECKUE MOHATHUS sl OOBACHEHHS (PAKTOB M SIBICHUU
YKABOW MPUPOJIBI;

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

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



— TPUMEHATb CXEMHO-MOJENBbHBIE CPEACTBA ISl IPEACTABIICHMS CYIIECTBEHHBIX
CBSA3€M W OTHOIIEHHWH B H3yYaeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEUYMI PA3HOIO POJAA, BBIABICHHBIX B Pa3jMYHBIX HH()OPMALIMOHHBIX

HCTOYHHUKAX,

bazosvie uccieoosamenbCKue OetucCmeus:

— BIJIAJICTh HAaBBIKAMHU YUYEOHO-HMCCIEAOBATEILCKONM M TMPOEKTHOW NESATeIbHOCTH,
HaBBIKAMH  pa3peiieHHss  NpoOJeM;  CIIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSTEIBLHOMY TIIOMCKY METOJOB PCIICHHS NPAKTUYCCKUX 3ajad,
MPUMEHEHUIO Pa3INYHBIX METO/I0B ITO3HAHHS;

— HCIOJIb30BaTh Pa3IMYHBIC BHJIBI ACATEIBHOCTH 10 ITOJYYEHHIO HOBOTO 3HAHHUSI, €TO
WHTEPIPETAINH, TIPEOOPA30BAHUIO M TPUMEHEHHUIO B YUCOHBIX CUTYAIUAX, B TOM
YHUCJIC MIPU CO3AaHUH YUSOHBIX M COIMAIIbHBIX ITPOCKTOB;

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

— CcTaBUTh u (opMynupoBaTh COOCTBEHHBIC 3ajJayd B  0Opa3oBaTEILHOMN

ACATCIIBHOCTU W ) KU3HCHHBIX CUTYAlHAX

paboma c ungopmayueti.

— OpPUEHTUPOBATHCA B PA3JIUYHBIX HCTOYHMKAX HHMOpManuM (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSIPHOM  JUTeparype, OHOJOTUYECKUX  CIIOBapsX
U CIIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaTN3UPOBATh
HH(GOPMAIINIO PA3TUYHBIX BUIOB U (HOPM MIPEICTaBICHUS, KpUTHUECKU OIICHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

— (opmynupoBaTh 3ampockl W TMPUMEHATh Pa3IUYHBIE METOABl TPH TIOUCKE
1 0TOOpe Omosiornueckoi nHGOpMaIHK, HEOOXOIUMOM JIJ1s1 BHITIOJIHCHUSI yUeOHBIX
3ajad;

— CaMOCTOSITEJIbHO  BBIOMpPATh  ONTHMAIBHYIO dbopMmy  mpencraBieHUs
Oouonoruueckoi nHpopMauu (cxembl, TpaduKu, JUarpaMmbl, TAOIUIIbI, PUCYHKU
uap.);

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

U TIpeoOpa3zoBbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;
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6 cghepe 061a0eHUA YHUBEPCAILHBIMU KOMMYHUKAMUBGHBIMU OCUCHEUAMU

obuenue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cepax >KW3HU; aKTUBHO y4acCTBOBATh
B JIMAJIOTe WM IUCKYCCHUH IO CYMIECTBY 00CYyX)aaeMoil TeMbl (YMEHHE 3a7aBaTh
BONPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHUTEIBHO BBINOJHEHUS MNpeAIaracMou
3a71a4, YYUTHIBATb UHTEPECHl U COTJIACOBAHHOCTH MO3ULMN JIPYIUX YYACTHUKOB
JManora Wil JUCKyCCUN);

Pa3BEpHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3pEHHUS C MCIIOJIb30BAHUEM

SA3BIKOBBIX CPCICTB,

coeMecmuas 0esimenrbHOCmb.

BbIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX JCHCTBHM C Y4YeTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 YICHA KOJUIEKTUBA;

IIPUHUMATB L[E€JIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH
JEUCTBUSA 10 €€ JOCTHKEHUIO: COCTaBIIATh IUIAH JEVCTBUM, PACIPENEIATh POJIU
C YYETOM MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOM pabOThI;
Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh WJAEUM C IO3UMLUUMHA HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBIIATH NO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3IIMYHBIX CUTYaLUsAX,

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

6 cghepe osradenus ynueepcanbHoIMu pecyiamueHbIMU OelCMEUAMU:

camoopeaHusayust.

HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA JIJISl BBISBICHUS 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 JKUBOW IPUPOJE, CBOEMY
3I0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUI;
JieJlaTh  OCO3HAHHBIA BHIOOP, ApryMEHTUpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTH

3a PeIICHHE;

CAMOKOHmMpPOJb.!

JaBaThb OLICHKY HOBBIM CHUTyalllsiM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJIHTATOB LEISAM;
IPUHUMATh MOTHBBI W APTryMEHTBl JPYIMX IIPU AHAIW3E PE3yJIbTaTOB

JIeSITCIIbHOCTH;
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IMOYUOHANLHBIN UHMETLIEKN, NPEeOnoa2aruull Chopmupo8anHoCms:

CaMOpCryjaupoBaHrA, BKIOYAOIMCIO CaMOKOHTpPOJIb, YMCHHC [IPHUHHUMATb
OTBCTCTBCHHOCTD 3a CBOC IMOBCOCHUC, CIIOCOOHOCTh aJalITUpOBATLCA
K SMOIIMOHAJIIbHBIM U3MCHCHUAM U IIPOABIIATD FI/I6KOCTB;

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

BO3MOXKHOCTEH;

npunamue ceos u opyux:

IMPpUHUMATb CC6}I, IHOHMMAasa CBOM HEAOCTATKMU U JOCTOMHCTBA,

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

HPEAMETHBIE PE3YJIBTATDI:

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

BJIQJICHUE CHUCTEMOM 3HAaHMW OO0 OCHOBHBIX METOJAaX HAy4YHOTO MO3HaHUS,
UCIIOJIb3YEMBIX B OMOJIOTUYECKUX MCCIEAOBAHUSIX )KUBBIX 00OBEKTOB U IKOCUCTEM
(omucanue, W3MEpPEHHE, MPOBEICHUE HAOIOCHMI); CIOCOOaMU BBISIBICHUS
Y OLICHKHU aHTPOIIOTEHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3U MEXIY CTPOCHHUEM M (QYHKUUSIMH: KIETOK
pasHbIX  TKaHEW; OpraHaMd M  CHUCTEMaMHU OpraHoB Yy  PacCTCHUHU;
ATallaMM KJIETOYHOIO LHWKJIA W KU3HEHHBIX LUKIOB OPTraHU3MOB; T€HOTHUIIOM
1 (DEHOTHUTIOM,

YMEHUE pellaThb MOUCKOBBbIE OWOJIOTMYECKUE 3aJayM; BBISBISATH MPUYUHHO-
CJIEICTBEHHbIE CBS3M MEXIY HCCIEAYEMbIMA OHOJOTHMYECKUMH OOBEKTaMH,
MPOLECCAMH M SIBJICHUSIMH; JI€JIaThb BBIBOABI M IIPOTHO3bI HA OCHOBAHUU
ITOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIABUTATH TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys UeIb HCCIEIOBAHUS; aHAJU3UPOBATh TOJYUYEHHBIE PE3YJIbTAThI
Y JIeJaTh BBIBO/JIBI;

yMEHHE OIIEHUBATh 3TUUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEOBAHUNA B 001acTU
OMOTEXHOJIOTMH U TeHETUYECKUX TEXHOJIOTUH (HanpaBieHHOE N3MEHEHHE TeHOMa

Y CO3J]aHUE TPAHCTEHHBIX OPTaHU3MOB);
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— yYMEHHE MOTHBUPOBATh CBOW BBIOOp Oynyiieil IpoecCHOHATBHOMN ACSITeIbHOCTH
B 00JIACTM OHWOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTHUH, CEJIIbCKOTO XO3SHCTBA;
yrIyOJIsATh TO3HABATENILHBIA WHTEPEC, HAIPABJICHHBIM HAa OCO3HAHHBIH BBIOOD
COOTBETCTBYIOIIECH Tpoeccru W MpOAOHKEHUE OHOJIOTHYEeCKOTO 00pa3oBaHUS

B OpraHHU3alUsaX CPeIHEro NpodecCHoOHATIbHOTO U BBICIIETO 00pa30BaHUsl.
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COJIEP)KAHUE KYPCA BHEYPOUYHOM JESATEJHbHOCTH

MoayJib «ArpoTexXHOJOTruU HACTOsIIero u oyaymiero». 10 knacc (34 v)

1. BuorexHosorus kak Hayka (4 4)

Hcropusi BO3HMKHOBEHUS HAYKH, OCHOBHBIE pa3liejibl, CBSI3b OMOTEXHOJOTUHU
C JpyruMud Haykamu (Ouosoruei, OOTaHWUKOW, 300JI0THEH, MHUKPOOUOJIOTHUEH,
Oonoxumuen, GU3NOIOTHel, TeHeTUKOM, MEAUIIMHON) U OTPacis MU MPOMBIIUICHHOCTH
(umeBasi, Jerkas), CeJIbCKOTO XO3sCcTBa (PKMBOTHOBOJICTBO, PAacCTEHHUEBOJICTRBO)
U 3J[paBOOXpaHeHueM, u3BecTHbIC By3bl 1 HUU, cBsA3aHHBIE ¢ OMOTEXHOIOTHEH:

= DenepanbHOE rOCYy1apCTBEHHOE YUpEKIACHUE «DenepanbHbIN
HCCIIeIOBaTeNbCKUM MeHTp «DyHaaMeHTaIbHbIe OCHOBBI OMOTEeXHOI0TUNY» Poccuiickoit
axkagemun Hayk» (OUL] Buorexnonoruu PAH)!;

= QenepanbHOE  TIOCYJAapCTBEHHOE  OIOUKETHOE  HAYyYHOE  YUpPEKICHUE
«BCcepoCCUUCKNN  HAy4YHO-HUCCIIEIOBATEILCKAM  MHCTUTYT  CEIbCKOXO3SMCTBEHHOU
onorexnonorun» (PI'BHY BHUNCE)?;

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

» (QenepanbHOE  TOCYJApCTBEHHOE  OIOMKETHOE  HAy4YHOE  yUpexKJIeHUe
«BcepocCurUCKU  HAYyYHO-UCCIIENOBATEILCKUN  HMHCTUTYT  CEIIbCKOXO3IMCTBEHHOM
mukpoouonorun» (GI'BHY BHUNMCXM)*;

» (QenepanbHOE  TOCYJApPCTBEHHOE  OIOKETHOE  HAy4YHOE  yUpeXKIeHUE
«@DenepalbHbIA  UCCIIEIOBATENIbCKAN LEHTp WHCTUTYT LMTOJOTMM UM TE€HETHKH

Cubupckoro otaenenus Poccuniickoit akagemun Hayk» (PI'BHY Ulul” CO PAH);

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

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

3deepaibHOE  TOCYJAPCTBEHHOE  OIODKETHOE — HaydHoe —yupexiaeHue «DemepanbHblii
HCCIIEA0BATEIIbCKUI LIEHTP BecepocCuiickuii HHCTUTYT T€HETUYECKUX pecypcoB pacTteHuid umenu H.M.
Basuiosay» (PI'BHY ®UILL BUP): opunmansusiii caitr. — URL: http:/www.vir.nw.ru

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

> DenmepanbHOC TOCYIapCTBEHHOE OIOUKETHOE HaydHOoe YyupexieHue «DemepanbHblii
uccrenoBaTenbCkuil nenTp MHeTuTyT 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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» QenepanpHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa3oBaTelIbHOE YUPEKICHUE
BbICIIEro 0O0pa3oBanus «MOCKOBCKUI (DPM3UKO-TEXHUYECKUN WHCTUTYT) HAIIMOHATBHBIN
nccnenoBarensekuii nentp» (PrAOY BO MOTN):;

* QDezepadbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUpEkKIACHUE
BbIcIIero o0Opa3oBaHusi «MOCKOBCKUH TOCYNapCTBEHHBIH YHHUBEPCUTET HMEHU
M.B. Jlomonocosa» (GI'EOY BO MI'Y)?;

» denepanbHOE TOCYJApPCTBEHHOE OIOMKETHOE 00pa3oBaTEIbHOE YUPEKIICHUE
BbIcIiero oOpa3oBanusi «CaHkT-IlerepOyprckuit  rocyJapCTBEHHBIM YHUBEPCHUTET»
(®I'BOY BO CII6IY)3;

= QPenepanbHOE IOCYJaPCTBEHHOE ABTOHOMHOE OOpa30BaTEIbHOE YUPEKICHUE
BbICcIIeTO  OOpa3zoBaHus «HoBOCHMOMpPCKUI  HAllMOHAIBHBIA  KMCCIIEIOBATENbCKUMA
rocymapcTBeHHbIi ynusepeurer» (PICAOY BO HI'Y)%,;

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

* ABTOHOMHasi HEKOMMEpueckas oOpa3oBaTeibHasi OpraHMU3alys BBICIIETO
o6pasosanus «Hayuyno-texnonorndeckuii yuusepcurer «Cupuyce» (HTY «Cupuyc»)®.

CoBpeMEHHbIE  HampaBJIEHUS  pa3BUTUA  arpoOMOTexXHoJoruil.  Metozsl

OMOTEXHOJIOTUH B HAyKE M IIPAKTUKE. JIEMOHCTpALMs BUIEOPOIIUKOB .

! ®enepanbHOe TOCYNapCTBEHHOE ABTOHOMHOE O0Pa30BATENBLHOE YYPEKICHHE BBICIICTO

obpazoBaHust «MOCKOBCKUN (PU3HKO-TEXHHUUECKUI MHCTUTYT) HAIMOHAJIBHBIA HCCIIEA0BATEIbCKUI
teHTpy (PI'AOY BO M®TU): odpunmanshsii caiir. — URL: http:/www.mipt.ru

2 epepaibHOE TOCYAAPCTBECHHOE OIODKETHOE O00pa30BaTEIbHOE YUPEKIACHUE BBICIICTO
oOpazoBaHusi «MOCKOBCKHMI TOCYIapCTBEHHBbIH yHuBepcuteT umMenn M.B. JlomoHOcOBay:
ounmaneuei cait. — URL: http:/www. msu.ru

3 MenepanbHOe TOCYJAPCTBEHHOE OIOIKETHOE O00pa30BaTEIbHOE YUPEXKACHHE BBICLIETO
obpazoBanus «Cankrt-IlerepOyprckuii rocynapctBeHHbl yHuUBepcutery (OI'BOY BO CIIoIY):
ounmanehsi caiit. — URL: http:/www.spbu.ru

4 denepanbHOE TOCYJapCTBEHHOE AaBTOHOMHOE OOpA30BaTeNbHOE YUPEKIEHHE BBICIIETO
obpazoBanus «HoBocrOMpckuii HAIMOHABHBINA UCCIIEI0BATEIbCKUI rOCy 1apCTBEHHBIN YHUBEPCUTET»
(®PIr'AOY BO HI'Y): opunmanshsrii cairr. — URL: http:/www.nsu.ru/n

@denepanbHOE TOCYIApCTBEHHOE OIOPKETHOE 00pa3oBaTelNbHOE YUPEKACHHE BBICIIETO

oOpazoBanusi «Poccuiickuii ToCymapcTBeHHbINH arpapHbiii yHuUBepcuteT — MCXA wumenu K.A.
Tumupszera» (PI'BOY BO PTAY-MCXA umenun K.A. Tumupszesa): opunmansueiii caiit. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKoMMepueckas oOpa3oBaTelbHas OpPraHM3allks BBHICIIETO OOPa30BAHMUS
«Hayuno-texnonorudyeckuii yausepcuteT «Cupuyc» (HTY «Cupuycy»): opurnmansusiii caidt. — URL:
http:/www.siriusuniversity.ru/

" CM. mpuIoxenwe.
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Jlabopamopuvie u npakmuyeckue pabomoi

HccnenoBatensckas pabora «Co3maHne OWOIIOTUYECKH aKTHBHBIX JO0ABOK U
BUTAMHHOB).

HccnenoBatensckass pabora «BbiBeeHHE HOBBIX COPTOB PACTCHHUMN, IMOPO
’KUBOTHBIX C 33JJaHHBIMU CBOHCTBAMI.

HccnenoBarenbckas pabora «Co3manre OakTepuii, CIOCOOHBIX MepepadaThiBaTh
He(Th U YCTPAHITH TIOCIEACTBHUS €€ PA3IMBOB: TUTFOCHI I MHHYCBD.

Okckypceus («buorexHonorus: Hayka v )Ku3Hb») B By3 v HUN.

2. O0mme moHATUS OMOTEXHOJIOTHH (2 4)
[lonaTrie OWOTEXHOJIOTUU. 3aueM YeJOBEKYy OHOTEXHOJOTUM, B YeM HX
MPEUMYIIECTBO TMEpe]] XUMUYECKUM CHUHTE30M. OCHOBHBIE OOBEKTHl OMOTEXHOJIOTHU:

IMPOMBIIIJIICHHBIC MUKPOOPTaHU3MBbI, KJICTKH 1 TKaAHU paCTeHI/Iﬁ, KHUBOTHBIX.

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

B TBOEU KU3HN).

3. OcoOenHocT arpoouoTexHo0rnu (4 4)

[lenu u 3amaum arpobuotrexHojorud. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTUH.
buotexHonmornueckre NoaAXoAbl 11 HAJAEKHOTO COXPAaHEHUS KOJUIEKIIMI F€HETUYECKUX
PECYPCOB pacTEHUH U )KUBOTHBIX. [IOHATHS O IMOJIEBEIX, IN VItro u kpuokouiekusax. Poct
Y pa3BUTHE KUBOTO OOBEKTa B 3aMKHYTOM CUCTEME B KOHTPOJUPYEMBIX YCIOBUSIX: KaK
3TO BO3MOKHO.

OcHOBHBIEC TTOMEIIEHUS JJI TIOJIHOLIEHHOU paboThl Jab0opaTopuu OMOTEXHOJIOTUN
(lamuHapHas  KOMHATa,  CBETOBas,  AaBTOKJIABHAs  KOMHAThl,  ITOMEIICHHE
JUTSI IPUTOTOBJICHUS TTUTATEIBHBIX CPEJl, MOEYHAs): UX (PYHKIIMOHAT U OCOOCHHOCTH.

OcHOBHBIE TPUOOPHI JUIsI OpraHu3alMMd JabopaTopuu OHWOTEXHOJIOTHUH, HX
(yHKIMM M BO3MOXHOCTH (aBTOKJIAB, CyX0KapoBoH Mmikad, auctwuistop, pH-merp,
BEChbl, JIAMUHApP-0OKC, CTEpUIIM3AaTOp UHCTPYMEHTOB, CBETOBas  yCTaHOBKa,
KJIIMMaTU4yeckass kamepa, Y @-uoHU3aTop, XOJOAWIBHUKHA JJIs XPAaHEHUS! MUTATEIbHBIX
cpen u ap.). MHCTpyMEHTHI ajii TMPUMEHEHUS METOJO0B OUOTEXHOJOTUU PACTECHUM
(mpenapoBajibHasE WTIJIa, CKaJbIlellb, MUHIET, HOXHUILI). (OCHOBBI TEXHHKHU
Oe3omacHocTy Tpu padbore ¢ mpudopamu. OCHOBHBIE TPUOOPHI ISl OpTraHU3ALUU
nabopatopur OMOTEXHOJIOTHUU: aBTOKJIAB, CYyX0KapoBoH mikad, nuctmiuiarop, pH-merp,

BEChl, JIaMHUHAp-OOKC, CTEpPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  yCTaHOBKA,
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KJIIMMaTH4eckass kamepa, Y @-uoHU3aTop, XOJOAWIBHUKA U1l XPAHEHUS! MUTATEIbHBIX
cpen u ap. VHCTpyMEHTHI Al NMPUMEHEHHS METOJOB OMOTEXHOJIOTMHU PACTCHHIA:

ImpernapoBajibHas Urija, CKaJabIlClIb, IIMHIECT, HOXKHUIBI.

Jlabopamopuvie u npakmuyeckue pabomoi

[IpakTuueckas padora «KynbTypHOe pacTeHne B KyJbTypalbHOM COCY/E: OIHIIU
pacTeHue B mpoOHpKe».

HccnenoBatensckas padorta «PocT uepeHKOB pacTeHUH B BOJE C pa3HbIM YPOBHEM

pH».

4. KyJbTypa KJIeTOK U TKaHel (8 1)

MeToabl KyJIBbTYpBI KIIETOK M TKaHeW B cenekuuu. KamnycHas kynbrypa. Kynsrypa
KJIIETOK M arperaroB kieTok. KymneTypa mnpororactos. IlomydeHne comaTHYecKux
ruOpHUI0B METOIOM CIHMSHUS U30JUPOBAHHBIX TPOTOIIIACTOB.

Kierounas cenekuus. Mcnosib30BaHK€e rariioniuy B CEJICKIUN.

[IpuMepbl TPUMEHEHUS KYJIbTYp KIETOK U TKaHEW B HAYYHBIX MCCICIOBAHUIX U
B npakThke paznuuabix HUW: 3HaKOMCTBO ¢ TUTEPATYpOid — HAYUYHBIMU ITyOJIMKALUSIMU
10 pa3HbIM 00beKTaM (MUKPOOBI, paCTCHHUS, )KUBOTHEIE).

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

N3BecTHbIE KOJUIEKIMM OMOTEXHOJOTHUYECKHX OOBEKTOB — HX pOJib, 3aJlayH,
cocraB, mnpuMepsl (in  VItr0 KOUIEKIMH PAacTeHWH, KOJUICKIIMM ITaMMOB
MUKPOOPraHn3MoB. CeMHUHap MO MPOYUTAHHOH JINTEPAType, JOKIAIbI 00YyJaIOLIIXCS).

buorexnonorus IMPOU3BOACTBA KYJIBTYPBI KIICTOK, TKaHEU U OpraHoB paCTGHHﬁ.

Jlabopamophvie u npaxmuyeckue pabomaol

[IpakTuueckas padota «IIpoTornaacTsl KIETOK».

UccnenoBatenbckas padoTta «CylecTBYOMNE KOJJICKIIUN KJIETOK W IITaMMOB
B Poccuu u ux posib B pa3BUTUU T€HETUUECKUX TEXHOJIOTHID.

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

1 OMOTEXHOJIOD.

5. IlutaTesibHbIE CPeabI AJIsSI ATPOOMOTEXHOJIOTHI (2 1)

Makpo- U MHUKPOSJIEMEHTbI, UCTOYHUKU YTJIEBOJIOB, BUTAMUHBI, KEIUPYIOIINE
areHThbl. TUMBI MUTATENIBHBIX CPEJ] — KUJIKUE U TBEP/IBIE.

[IutatenpHble Ccpeapl I8 OWOTEXHOJOTMH pacTeHuil. Pa3paboTka HOBBIX

IMUTATCIbHBIX CPC, B TOM YHCJIC BKIIFOYAOIUX 6I/IOCTHMy.II$ITOpBI H JPYT'HUC PEryJIATOPLI
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pocta. MeTonpl ONTUMHU3ALMM NHUTATENbHBIX cped. (OCHOBHBIE KOMIIOHEHTHI
MUATATENIbHBIX Ccpell (MAKpOd3JEMEHTbl, MHUKPOIJIEMEHThl, WCTOYHUKU YTIIIepoja,
BUTAMUHBI, >KEJIUPYIOIIUE areHThl, PEryJsiTopbl pocta). YpoBeHb pH mnuTartenbHOR

Cpellbl U €r0 BIIUSHUE HA pa3BUTHE pacTteHnil. Becwl, pH-MeTp.

Jlabopamopnvie u npaxmuyeckue pabomaol

JlaGoparopHass paborta «llutarenbHble cpenbl M YCIOBHUS KyJIbTHUBHUPOBAHMUS,
KYJIBTYPBI PACTUTEIIBHBIX KJIETOK U TKAHEW».

[Tpaktnueckast pabota «I[IpuroToBineHne CTOKOBBIX (MAaTOYHBIX) PACTBOPOB
MaKpO- U MHUKPO3JIEMEHTOB ITUTATEIILHON cpe/ibl IO npornucu Mypacure u Ckyray.

[Ipaktuueckass paborta «lIpuroToBneHre NUTATENbHBIX CpeA JJiA BBEICHUSA

B KYJIETYpY 1N Vitro».

6. Perynsitopnl pocTa Kak (pakTopbl ycnexa 0MOTEXHOJI0TUN pacTtenuii (4 1)

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

OcHOBHBIE KJTacChl (PUTOTOPMOHOB (AyKCHHBI, ITUTOKUHUHBI, THOOEPEIUTHUHBI,
ABK, stusieH u Jip.) ¥ uX (PyHKIIMU HA pa3HBIX dTAMax pa3BUTUS PACTCHMUS.

M3BecTHBICE TEHETUYECKHUE MEXaHU3MbI, KOHTPOJIMPYIOIIME POCT M Pa3BUTUE
pacTEHUM.

DHJIOTEHHBIC U IK30TE€HHBIC PETYJISTOPhl POCTA PACTCHHM B IPOOUPKE.

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

B 3aBUCHUMOCTH OT HaJIM4YUA (bHTOFOpMOHOB B MUTATECIBHOM cpeacH.

7. BuotexnoJiorusi pacrenuii (10 )

B03MOXXHOCTH TpUMEHEHUsI arpOOMOTEXHOJIOTHI B CEJEKIMH, CEMEHOBOJICTBE
Y IUTOMHUKOBOJICTBE.

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

YcKOpeHHass U TpaguLMOHHAs CEJIEKIHUSA: COKPAIlaeM CPOKH MOJYyYEHHsI HOBBIX
copTtoB. OcHOBHbIE MeTonbl cenekuuu. ['mdbpuamzanus. @opmel orbopa. OCHOBHBIE
HaIpaBJICHUS CENEKLMH: YIYyYIIEHHE YpPOKAMHOCTH, YCTOMYMBOCTH K OHMOTHYECKUM
1 a0OMOTUYECKUM (PAKTOPaAM.

O310poBIIEHUE PACTEHUH OT BUPYCOB C IMOMOIIBIO METOJ0B OUOTEXHOJIOTHU:

MCTOAbI KYJIBTYPBI AlTNKAJIBbHBIX MCPUCTCM, TCPMOTCPAIINH, XCMOTCPAIINKU, KPUOTCPAaIIn1
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U KOMIUIEKCHOM Tepanuu. llomydeHne 0310pOBIEHHOrO IOCAaJOYHOIO MaTrepuana —
KITyOHel KapTo(dens U Ca)KEHIIEB TI0A0BBIX KYJIbTYD.

KynpTHBHpOBaHHE pPacTUTENBLHOTO MaTepHuaia B KyJbType iN Vitro: ocHOBHEIC
IIPUHIUIIBI U MOJEIM KyJIbTUBUPOBaHUA. KaiurycoreHes, CyCIIEH3MOHHBIE KYJIBTYpBI
pacteHuii. MUKpopa3MHOKEHHUE pAacTeHUU. DKOHOMHYECKUM 3(h(PEKT OT BHEAPECHUS
METO/10B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenune pacrennii. Kpuonporekropsl. [locTkprorenHas perenepanusi.

buonornyeckne cpencTsa 3alllUThl PACTCHUN: NPEMMYIIECTBA U IIEPCIECKTUBBI

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

Jlabopamophvie u npaxmuyeckue pabomaol

[TpakTnueckass pabota «Pa3MHOXXEHHE IUIOJOBBIX PACTEHUN UYEPEHKOBAHHEM
Y MUKPOPAa3MHOXEHUEM — IPUMEP MAJIUHBI (MJIA 3EMIITHUKH, €5KEBUKH, CMOPOJUHBI)».

[paktrueckas padota «BBeneHue pacteHuil B KyJIbTypy IN VItro u moaaepixkaHue
YUCTOM KYJBTYpPbI SKCIUIAHTOBY.

[IpakTuyeckas padora «Pa3MHOxkeHHE KapTodess B TPOOUPKE».

UccnenoBarenbckass pabota «Kak mosydaroT MOTOMCTBO — BEreTaTUBHO
Pa3MHOKAEMBIX KyJIbTYp €CIIM HE CEMEHAMHU ?)

HccnenoBarenbckast pabota «BeipanuBanue pacTeHUN B IPOOUPKEY.

UccnenoBarenbckass pabora «Kak O0Xbs KOpoOBKa ypoxkail crmacaima -

0 COBPEMEHHBIX CITOC00ax OMOTOTUYECKON 3aIUTHI PACTCHUI.

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

1. 'eneTuueckue pecypenbl Poccun (6 1)

Ctpareruu COXpaHEHHs TeHeTHUeCKuX pecypcoB. CoxpaHeHue pacteHwmii in Situ
u X Situ.

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

BHJICOPOJIUKOB,

Jlabopamopnvie u npaxmuyeckue pabomaol
Hccnenosatensckas padbora «Ilo matepuanam gopyma «I'eHeTuueckue pecypchl

Poccum» (BeIOpaTh 10001 JOKIAT ¥ TIOATOTOBHUTH IO HEMY COOOIIICHHE).

! Cm. npunosxenwe.
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2. OcHOBBI TeHeTHKH M ceJieKInH (8 1)

HacnenctBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3MeHYMBOCTh MyTallMOHHASI U MOAU(UKALILOHHASL.

['en — MarepuanbpHBII HOCHUTENb HACIEACTBEHHOCTH UM H3MEHYMBOCTH.
HyxiienHoBele KUCHOTHI. JIOKanM3anus reHETUYECKOTO MaTepuana B KieTke. [lenenne
kietok. Permukarus JJHK. OcHoBHast torma MosexynisapHoii 6uonoruu. TpaHncKpumus.
Tpancnsauua. Myranuu.

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

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

Jlabopamopuvie u npakmuyeckue pabomoi
[TpakTrueckas pabora «MoaudukamoHHas U3MEHYUBOCTh B IpUpPoe» (coOpathb
Y CPAaBHUTD JIMCThS, IBETKH C OJTHOTO PACTEHUS W/WIIU C PA3HBIX).

Uccnenosarenbckas padota «I'MO — 310 MyTaIuu uid MoguGUKaIIun ?»

3. UnkeHepusi B 0uosiorun pacrenuni (15 u)

Krnerounast 1 reHHast MH)KEHEPUS PACTEHUH [T Pa3BUTHS CEJICKIINU.

[TpupogHO-TpaHCTEHHBIE PACTECHUSI.

Pacrenns-O6uodadpukmu.

brotexHonornyeckre MeTo bl B CENEKIIUN PACTEHUH.

['eHeTHuecKoe peAaKTUPOBAHUE KYJIbTYpHBIX pacTeHHA. YeM TeHeTHyeckoe
pEelaKTUPOBAHKUE OTIMYACTCS OT TeHETUIECKON MOAM(HUKAIIHY.

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

['enHast WHXEHEpPHsl 3€pHOBBIX KyJnbTyp. ['eHHas WH)KeHepus XJIOMYaTHHUKA.
['ennas unxenepus Tomara. ['eHHas WHXKEHepHUs coM. |'eHHas MHXKEHEpHUs ITUIOIOBBIX

KynbTyp. ['eHHas umkenepus kaprodens. J[eMOHCTpalus BUAEOPOIUKOB?,

Jlabopamopuvie u npakmuyeckue pabomol
[Ipaktudeckas padota «IIpoBeaenue in Silico ananm3a Jy1st MTOUCKA HOBBIX FCHOB-

MUIIEHEHN I PeAAKTUPOBAHUS KYJIbTYPHOTO pacTeHUs (Ha BEIOOD)».

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

XUMCPHBIC JKUBOTHBIC, KIIOHUPOBAHUC.

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

Jlabopamopuvie u npakmuyeckue pabomoi

[Ipaktudeckas padota «IIpoBeaenue in Silico aHanm3a JyIst MTOUCKA HOBBIX TCHOB-
MUIIEHEN I PEeAAKTUPOBAHUS )KUBOTHOT0» (Ha BHIOOD).

HccnenoBarenbckass padotra «['eHHass WHKEHEpPUs JKUBOTHBIX: apPryMEHTHI

32 U POTHUBY.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temwbr 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

Moayab « ArpoTeXHOJOrMH HACTOsIIIero u Oyayuiero». 10 kiace

1. BuoTexHosiorust Kak Hayka

4

Hcropust BOBHUKHOBEHUS HAYKH,
OCHOBHBIE PA3/IEeIbl, CBS3b
OMOTEXHOJIOTHH C IPYTUMHU HAyKaMU
(6uosorueit, 60TaHUKOM, 300JI0TUEH,
MHUKpPOOHOJIOTHEH, OMOXUMHUEH,
(bU3HOSIOTHEH, TEHETHKOM,
MEJIUIIMHOI) U OTpaCIsIMU
MIPOMBIIUICHHOCTH (MHILEBas, JErKas),
CEJILCKOT'O XO3SiCTBA
(’KMBOTHOBOJICTBO, PACTEHHUEBOJICTBO)
U 3J[paBOOXPAHEHUEM, H3BECTHBIE
By3bl 1 H1U, cBsi3anHbIE

¢ OMOTEXHOJIOTHCH:

®UILI buorexnonoruu PAH,

®I'bHY BHUUCBH,

OI'GHY ®UI BUP,

®I'bHY BHUNCXM,

Buovwl oesmenvrnocmu obyuarowuxcs

PackppiBaTh copiep:kaHne TEPMUHOB
Y TIOHATHI: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTHH.

OmnuchIBaTh MPOLIECC BBHITTOJTHCHHSI
WCCJICIOBAHUI U ITPOTHO3UPOBATH
pe3yIbTaThl SKCTIEPUMEHTOB.
XapakTepru3oBaTh OCHOBHEIC HAYUHBIC
IIKOJIBI B 00JIACTH OMOTEXHOJIOTHH.
Pa3znuuate pasaeiasl OHOTEXHOIOTHI
KaK HayKH.

CpaBHHBATh CBS3b OMOTEXHOJIOTUH
C Pa3IMYHBIMU OTPACIISIMU HAYKH U
MPOMBIITUICHHOCTH.

BBISBISITE pa3iuuus MEKIy
pasnenaMu OMOTEXHOJIOTHH.
dopMynHpoBaTh U OOBICHSITH

IIPUHLIMI PA3BUTHS HAYKH
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Temwbt 3anamuii

2. O01me moHATHS

OMOTEXHOJIOTUHA

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

®I'bBHY Ullul’ CO PAH,

OI'AOY BO MOTH,

dI'bOY BOMI'Y,

dI'bOY BO CIIorY,

OI'AOY BO HI'Y,

®I'bOY BO PTAY-MCXA nmenu
K.A. Tumupsizena.

CoBpeMeHHbIE HaNpaBICHUS PA3BUTUS
arpoOuoTexHoJIorui. MeTo bl

OMOTEXHOJIOTHH B HayKe U MPAKTHUKE

ITonsaTue OMOTEXHOJIOIMH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B €M UX
MIPEUMYIIECTBO MEPET XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TPOMBIIIJICHHbIE
MUKPOOPTAaHU3MBI, KJIETKA U TKaHH
pacTeHuM, )KUBOTHBIX.

[IpakTiueckas padora «IIpumepst

Buowi desmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinosHeHne npenoKeHHbIX
UCCIIeI0BATENhCKUX PadoOT:
«Co3nanue OMOJOTUYECKH AKTUBHBIX
100aBOK ¥ BATAMUHOBY, « BriBeieHne
HOBBIX COPTOB PAaCTEHUU, IOPOA
KUBOTHBIX C 33/IaHHBIMHU
cBoricTBaMuy, «Co3ianue OaKTepu,
CIOCOOHBIX TIepepadaThiBaTh HEPTH

U YCTPaHSATh MOCIEJCTBUS €€
Pa3JIMBOB: IJIFOCHl U MUHYCBI».
DkcKypeust « bBUOTEXHOJIOTUs: HayKa
Y )KU3Hb» B By3 niu HUU
PackpriBath coqiepkaHue TEPMUHOB

Y MIOHATHI: 00BbEKTHI OMOTEXHOIOTHH,
KJIETKW U TKaHU PaCTEHUM, ’KUBOTHBIX,
MUKPOOPTAaHU3MBL.

OnuceiBaTh polLieCC
OMOTEXHOJIOTHYECKOTO MPON3BOICTBA.
XapakTepu30oBaTh pa3jInyHbIC

00BEKTHI OMOTEXHOJIOTHH.
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Temwbt 3anamuii

3. OcobennocT

arpoOMOTEXHOJIOTHH

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

IMPUMCHCHUA OMOJIOrHYECKUX

O0OBEKTOB B TBOCH JKU3HI

I{enu u 3a7a4K arpOOUOTEXHOIOTHH.
OcHOBHBIE O0BEKTEI
arpoOMOTEXHOJIOTHH.

buorexHonornueckue moaxoanl

Buowi desmenvnocmu obyuarowuxcs

Paznuuath mpoMBIIUICHHBIC
MUKPOOPTaHU3MBI, KJICTKH U TKaHU
pPacTEeHM, )KUBOTHBIX KaK
OHMOTEXHOJIOTNYECKHE OOBEKTHI.
CpaBHUBaATh MEX]Ty COOON MPOIECCHI
XAMHUYECKOTO CUHTE3a U
OHMOTEXHOJIOTHH.

BBt Hanbosnee s pekTruBHbIE
00BEKTHI OMOTEXHOJIOTHH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOeHUS U (GYHKINH PA3TAIHBIX
OMOJIOTHYECKUX OOBEKTOB.
dopMyIMpOBaTh U OOBSICHSITH
IPUHIUAI PA0OTHI
OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA
BbIOpAHHOM IPyMIIbI BEIIECTB/
MaTepuaioB

PackpriBath conepkanrue TEPMUHOB
Y ITIOHATHN: COXPAHEHHUE PACTECHUN

Y JKUBOTHBIX, BUIBI KOJUIEKIIUN

TeHETUYECKOTO Pa3HO00pasusl.
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Temwbt 3anamuii

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

JUTSI HAJIKHOTO COXPaHEHUS
KOJUICKIIMM T€HETUYECKUX PECYPCOB
pacTeHUH U )KUBOTHBIX. [ToHATHSA

0 MOJIEBLIX, 1N VItro

1 KpruoKkoyutekiusax. Poct u pazsutue
KUBOTO 00BEKTa B 3aMKHYTOMN
CHUCTEME B KOHTPOJIUPYEMBIX
YCJIOBUSIX: KaK 3TO BO3MOKHO.
OcCHOBHBIE TOMEIICHUS

JUTS1 IOJTHOLIEHHOM paOOoThI
nabopaTopun OMOTEXHOJIOTHH
(JtamuHapHas KOMHaTa, CBETOBas,
aBTOKJIaBHAsi KOMHATHI, TOMEIIECHNE
JUTSL TPUTOTOBJICHUS TTUTATEIbHBIX
cpel, Moe4Has): UX (PYHKIIMOHAT

1 OCOOEHHOCTH.

OcHoBHBIE TPUOOPHI

JUISl OpraHu3aliy JadopaTopuun
OMOTEXHOJIOTHH, UX PYHKIIUH

Y BO3MOXKHOCTH (aBTOKJIaB,

CYX0>KapoBOH IIKad, TUCTHILIISATOP,

Buowi desmenvnocmu obyuarowuxcs

OmnuceiBaTh MpoIecCC COXPaHCHUA

U pa3MHOKEHHSI pacTeHUN

B KOHTPOJIUPYEMBIX YCIOBUSX CPE/IbI.

XapaktepusoBathb (pa3sl pocTa

Y Pa3BUTHUS PACTEHUM B 3AMKHYTOU
CHCTEME.

Paznuuatek npeumyiiecTBa

Y HEJIOCTATKU PA3JIMYHBIX TUIIOB
KOJUJICKIIH.

CpaBHUBATH 3TaIbl pabOTHI

B J1abopaTopruy OMOTEXHOJIOTHH.
BoisiBnsate Hanbomnee s PpekTuBHbIE
npUEMBI JJIs1 COXpaHEHUs! 00pa3lioB
pacTeHuM U )KUBOTHBIX.
XapakTepu3oBaTb 0COOEHHOCTH
cTpoeHus 1 PpyHKIMKU 00pa3oB
pacTEHUM.

®opMyHpoBaTh U OOBACHSTH

NPUHIIUI KPUOKOHCEPBAIIMHU PACTEHUN



Temwbt 3anamuii

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

pH-metp, Bechl, laMuHap-00KC,
CTEPUIIN3aTOP UHCTPYMEHTOB,
CBETOBas yCTAaHOBKA, KIIMMAaTUYECKasI
kamepa, Y O-uonusarop,
XOJIOTWJIGHUKY JIJTS XPAHCHHUS
MUATATENIbHBIX CPE U JIP.).
NHCcTpyMeHTHI 11l TPUMEHEHHUS]
METOJI0B OMOTEXHOJIOTUU PACTEHUM

(npenapoBaibHas UrJia, CKaJbIIENb,

MMUHIET, HOKHUIIBI). OCHOBBI TEXHUKHU

0e30MmacHOCTH IpHU padboTte

¢ mpudopamu. OCHOBHBIE TTPUOOPHI
IUTS OpTraHU3aIuH 1abopaTOpUH
OMOTEXHOJIOTHH: aBTOKJIAB,
CYX0>KapoBOH IIKad, TUCTHILIISATOP,
pH-metp, Bechl, laMuHap-00KC,
CTEpUIIN3aTOP HHCTPYMEHTOB,
CBETOBAas YCTAaHOBKA, KIIMMaTHYECKas
kamepa, Y O-uonusarop,
XOJIOUIBHUKH JIJISI XpaHSHUS

MUTATEIBbHBIX CPEJl U JIP.

Buowi desmenvnocmu obyuarowuxcs
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Temwbt 3anamuii

4. KynbTypa KJIETOK U TKaHEH

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

NHCTpyMEHTBI 111 NPUMEHEHUS
METO/I0B OMOTEXHOJIOTUU PACTEHUIA:
penapoBajbHas Uria, CKaJIbIENb,
NUHILIET, HOXKHULIBIL.

[Tpaktuueckas padota «KynpTypHOE
pacTeHre B KyJbTYPAIBHOM COCYE:
OMMUINU PACTEHUE B IPOOUPKEY.
Uccnenosarenbckas padota «Poct
YEPEHKOB PACTEHUI B BOJIE C Pa3HBIM
ypoBHeM pH»

Metoabl KyabTypbl KIIETOK U TKaHEU

B cenekuuu. KammycHas KynbTypa.
KyinbTypa KJIeTOK 1 arperaTtoB KJIETOK.
Kynsrypa nporomnacrtos. [lonyuenne
COMATHYECKUX THOPHUIOB METOIOM
CIUSHUS U30JIMPOBAHHBIX
IPOTOILIACTOB.

Knerounas cenekuus. Mcnonb3zoBanue
TaIJIOUIH B CEJICKIIHH.

[Ipumepbl npUMEHEHHUS KYJIBTYP

KJIETOK U TKaHEH B HAayYHBIX

Buowi desmenvnocmu obyuarowuxcs

PackpsiBaTh coziep:kaHuE TEPMUHOB
Y TIOHSATUM: KaJULyC, MPOTOILIACT,
coMaTH4ecKuil TuOpua, rariou/,
ITaMM.

OnuceiBaTh IpoILIeCC
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEH
PACTEHHI U )KUBOTHBIX.
XapakTepu3oBaTh pa3HbIE TaIIbl
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEH
pacTeHUN U )KUBOTHBIX.

BrisBisats Hanbonee s pexTuBHbIC
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Temwbt 3anamuii

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

WCCJICIOBAHMSIX U B IPAKTUKE
paznmuunbix HUW: 3HakomMcTBO

C JINTEPATypOil — HAy4YHBIMU
MyOJIMKAIMSAMU 110 Pa3HbIM 00BEKTaM
(MHKpPOOBI, pacTEeHUS, )KUBOTHBIE).
XapakTepucTHUKa KIIETOK,
KyJIBTHBHPYEMBIX IN Vitro.
Mop@dorenernyeckue myTH pa3BUTUS
KJIETKH IN Vitro.

H3BecTHBIE KOJUICKIIMHA
OMOTEXHOJIOTHYECKIX 0OBEKTOB —

UX pOJib, 33J1a4H, COCTaB, IPUMEPHI
(in Vvitro KoJuUIeKIMK pacTeHHIH,
KOJUIEKIUH IIITAMMOB
MUKpPOOpraHu3mMoB. CemuHap

10 MIPOYMTAHHOM JIUTEPATYPE,
JTOKJIa]IbI O0YJaIOIINUXCS).
buoTtexHonorust Npou3BoOICTBA
KyJbTYpPbI KJIETOK, TKAaHEH U OPraHoOB

pacTeHUN.

Buowi desmenvnocmu obyuarowuxcs

METO/IbI KyJIbTUBUPOBAHUS KJIETOK
Y TKAaHEW PACTECHUH, )KUBOTHBIX,
MUKPOOPTaHU3MOB.
XapaxkTepu3oBaTh 0COOCHHOCTH
CTpOEHUS 1 (PYHKIINH KIETOK

Y TKaHEW PaCTEHUM, )KUBOTHBIX,
MUKPOOPTAaHU3MOB.

dopMyIMpOBaTh U OOBSICHSITH
MPUHIIUIT BBLDKMBAEMOCTH, POCTA

Y Pa3BUTUS KyJIbTUBUPYEMBIX KIIETOK

U TKaHEH
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Temwbt 3anamuii

5. IlutarenbHble Cpeabl

JUTSL arpOOMOTEXHOJIOTHI

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

[Tpaktruueckas padota «IIporommacTs
KJIETOK.

UccnenoBarenbckas paboTa
«CynIecTBYIOIME KOJUIEKIUH KIETOK
1 mramMoB B Poccuu u ux posb

B Pa3BUTUH I'C€HETUYECKUX
TEXHOJIOTUID.

UccnenoBarenbckas paboTa

«I".JI. KaprieueHKO Kak réHETHK-
AKCIEPUMEHTATOP U OMOTEXHOJIOT»
Makpo- 1 MUKPO3JIEMEHTHI,
UCTOYHUKH YTJIEBOAOB, BATAMUHBI,
KETUPYIOLIME areHThl. TUmsl
MMUTATEIbHBIX CPEJT — KUJKUE

Y TBEPABIE.

[IutaTenbHbIE CpEABI

JUTs1 OMOTEXHOJIOTUN PACTEHU.
Pa3paboTka HOBBIX MUTATEIbHBIX
Cpel, B TOM YKCJIE BKIIOYAOIINAX
OMOCTUMYJTISITOPHI U IPyTHE

perynsTopsl pocta. Meroabl

Buowi desmenvnocmu obyuarowuxcs

PackppiBaTh copep:kaHne TEPMUHOB
Y TIOHSITHII: TTUTaTEJIbHAS Cpeia,
KOMITOHEHTBI ITUTATEILHOMN CPEIbI,
pH pactBopa.

OmnuckIBaTh MPOIIECC MTPUTOTOBICHUS
MUATATEIBHBIX CPEJT ISl pa3HBIX
0OBEKTOB.

XapaKkTepu30BaTh MPOIIECC
MIPUTOTOBJICHUS TUTATEIIBHBIX CPET

B 3aBUCHMOCTH OT BEIOPAHHOTO

00BEKTA UCCIICIOBAHUS.
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Temwbt 3anamuii

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

ONTHUMH3ALNU TUTATENbHBIX CPEI.
OCHOBHbBIE KOMITOHEHTHI TUTATEIbHBIX
cpen (MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTBI, UICTOYHUKHU
yIJIEpO/1a, BUTAMUHBI, )KEJIUPYIOIIUE
areHThl, PETyJIATOPBI POCTA).

Yposens pH nutarenbsHOM cpeibl

U €0 BJIMSHUE HA PAa3BUTHUE PACTCHUI.
Becsl, pH-MeTp.

Jlabopatopnas pabota «IlutarensHbie
Cpelbl U YCIOBUSA KYJIbTUBUPOBAHMS,
KYJbTYPbl PACTUTEIIBHBIX KIIETOK

U TKaHEW».

[IpakTuueckas pabora
«IIpUroToBiIeHNE CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpO- U
MUKPO3JIEMEHTOB MUTATEIBHOM CPEABI
no nponucu Mypacure u CKyray.
[IpakTuueckas pabora
«IIpuroToBiieHHE MUTATEIBHBIX CPEN

IUIs1 BBEJICHUS B KYJIBTYpY IN Vitro»

Buowi desmenvnocmu obyuarowuxcs

Pa3znuyath TUIBI MUTATENBHBIX CPEl

B 3aBUCHUMOCTH OT 3a/1a41
KyJIbTUBUPOBAHHUS.

CpaBHMBATh PaCTBOPUMOCTH BEILIECTB
BO BpEMsI IPUTOTOBIICHUS
nuTaTeNnbHbIX cpel. CpaBHUBATH TUIIBI
MUTATENbHBIX CPE/ B 3aBUCUMOCTH

OT UX COCTaBa.

BrisBnate Hanbomnee BaKHbIE
KOMITOHEHTBI MUTATEIbHON CPEeIbl

U TIPOTHO3UPOBATH 3P (PEeKT

OT HEXBATKU KaXXJIOTO

13 KOMIIOHEHTOB.

Xapaktepu3oBath GYHKINUN
KOMITOHEHTOB MUTATEIbHBIX CPE.
dopmMynupoBaTh U OOBICHITH
HPUHIMI KyJIbTUBUPOBAHUS pACTCHUI
Ha MUTATEJbHBIX CPeaax pa3InyHOTO

COCTaBa
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Temwbt 3anamuii

6. Perynsropsl pocTa Kak
(dhaxTopsl ycrexa

OMOTEXHOJIOTMH pPaCTEHUN

Konuuecmeo
yacoe
4

Ocnognoe cooepoicanue

Poct n pa3Butne pacTeHHi.
OcranbHbIe Talbl OHTOT€HE3A.
OO61re 3aKOHOMEPHOCTH POCTa
pacTEHUM.

OcHoOBHBIE KJTacChl (PUTOTOPMOHOB
(ayKCUHBI, TUTOKUHUHBI,
ruo6epenunbl, ABK, atunen u ap.)
U UX (PYHKIIMU Ha pa3HBIX dTanax
Pa3BUTHS PACTECHHUSI.

N3BecTHBIE TeHETHYECKHUE
MEXaHHU3Mbl, KOHTPOJIHUPYIOIIUE POCT
U pa3BUTHE PACTEHUII.

OHJIOTEHHbIE U YK30TE€HHBIE
PEryJsTOPHI pOCTa PACTEHUIM

B IIPOOHpKe.

JlabopatopHas pabota
«DeHoTunMyeckKas oleHKa pocTa

U pa3BUTHUS PACTEHUHN B 3aBUCUMOCTH
OT HaJM4usi GUTOTOPMOHOB

B IUTATEJIbHOM CPEIE»

Buowi desmenvnocmu obyuarowuxcs

PackpbIBaTh cofepkaHue TEPMUHOB
U MOHATUI: (PUTOTOPMOHBI,
PETYJIATOPBI pOCTA PACTCHUM.
OmnuceIBaTh mpoluecc pocra

Y Pa3BUTHUS PACTCHUM.
XapaxTepu3oBaTh IIPOLIECC POCTA

Y Pa3BUTHUS PACTEHUM B 3aBUCUMOCTH
OT F€HOTHIIA ¥ OKPYKAKOLIUX
YCJIOBUU.

Pasznuyars QyHKIMU pETynsTOpoOB
pocra.

CpaBHuBaTh QyHKIUHU PETYISTOPOB
pocra.

BbIABIATE QYHKIIMM PETYISITOPOB
pocTa 1o MpeIoKEeHHBIM 3 (deKTaM.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOEHMS U (PYHKLNU PA3ITUYHBIX
(bUTOTOPMOHOB.

®opMyIupoBaTh U OOBIICHSITH
MPUHIINI BO3EHCTBUS (PUTOTOPMOHOB

HA POCT U Pa3BUTHE PACTECHUN
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Temwbt 3anamuii

7. bnOTEXHOJIOT U PACTEHNN

Konuuecmeo
yacoe
10

Ocnognoe cooepoicanue

Bo3MOXHOCTH TPUMEHEHUS

anO6PIOTCXHOJIOFI/Iﬁ B CCIICKIIUH,

CEMCHOBOJCTBC U IMTOMHUKOBO/JCTBC.

bone3nn 1 UMMYHHUTET PACTEHUN:

ot H.U. BaBunoBa 10 COBpeMEHHOCTH.

Y cKopeHHas U TpaaAuLMOHHAs
CEJICKIIUS: COKpAIIaeM CPOKH
MOJIy4eHHs] HOBBIX COPTOB. OCHOBHBIE
METO/IbI CeNieKIuu. [ nbpuanzanus.
®opmel oT6opa. OCHOBHBIE
HaIpaBJICHUS CEJIEKIUU: yIyUYllIEHUE
YPOKANHOCTH, YCTOUUUBOCTH

K OMOTHYECKUM U aOMOTUYECKUM
(dhaxTopam.

O3110pOBJIEHNE PACTEHUI OT BUPYCOB

C IIOMOIIBIO METOIOB OMOTEXHOJIOTHH:

METOJIbI KyJIbTYPBbI allUKaIbHBIX
MEPUCTEM, TEPMOTEPAIINH,
XEMOTEpaIluu, KpuOTeparuu

Y KOMIUIEKCHOU Tepanuu. [lomydyenue

03a0POBJICHHOI'O ITOCAA0OYTHOT'O

Buowi desmenvnocmu obyuarowuxcs

PackpbIBaTh cofepkaHue TEPMUHOB
Y TIOHSITUN: CENEKLIHNS,
CEMEHOBO/ICTBO, IMTOMHUKOBOJICTBO,
MUKPOPa3MHOKEHUE PACTEHHUI,
03J10pOBJICHUE PACTCHUM.
OnuceiBaTh IpoILIeCC
MUKPOPa3MHOKEHNS PACTCHUH,
CO3/JIaHHSI HOBOT'O MCXOJIHOTO
MaTepuaiia Jyuisi CeJIeKIH, 0TOopa,
03JIOPOBJICHUS PACTCHUM U MOJYYEHHUS
03I0pOBJIEHHOT'O IIOCAJJ0YHOI0
Marepuala.

XapakTepu3oBaTh IPOLECC
YCKOPEHHOM U TPAAULIMOHHOU
CEJIEKLIMU, MUKPOPA3MHOKEHHS,
03JI0pOBJICHUS PACTECHUM.

PaznuyaTe MeTOaBI CENEKLINH,
CIIOCOOBI 03/I0POBJICHUS PACTEHUH.
CpaBHUBATh METO/BI CEJIEKLUU,
CIOCOOBI 03/I0POBJIEHUSI PACTEHUH.

BrisgBisaTe HanbOoJIeE 1 HAUMEHEE
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Temwbt 3anamuii

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

MaTepuana — KiyOHel kaprodens
M Ca)KCHIICB TUIOIOBBIX KYJIBTYD.
KynbTuBHpOBaHHE PACTUTEIILHOTO
MaTepuaia B KyJabType in Vitro:
OCHOBHbIC TIPUHIIUIIBI U MOJICITH

KyJibTUBUpOBaHus. Kamrycorenes,

CYCIEH3UOHHBIE KYJIbTYPbl PACTCHUI.

MuKpopa3MHOKEHHUE PACTECHUM.
DxoHOMUYECKHH 2P DHEKT

OT BHEAPEHUS METOJ0B
OMOTEXHOJIOTHH B PAaCTEHUEBOICTBO.
Kpuoxpanenue pactenuil.
KpuonporekTopsl.
[TocTkproreHHas pereHepanusi.
buonornueckne cpeacTaa 3amnThl
paCTeHU: IPEUMYILIECTBA

Y TIEPCIIEKTUBBI TPUMEHEHUS.
Tepmoc u cocyn Jproapa ¢ KUJIKAM

a30TOM, KPHOIIPOOUPKH.

[TpakTiueckas pabota «Pa3mHoxenue

IIJI04OBBIX paCTeHI/Iﬁ YCPCHKOBAHNCM

Buowi desmenvnocmu obyuarowuxcs

s (pexTUBHBIE CIOCOOBI MTOTYYEHUS
UCXOJHOTO MaTepuana

JUISL CENIEKLIMU; O3OPOBIICHHS
pacTEHUM.

XapakTepu3oBaTb 0COOEHHOCTH

U QYHKIIUN METO/IOB CEJICKINH,
CIIOCOOOB 03/I0POBJICHHS PACTEHUM.
®opMyHpoOBaTh U OOBACHSTH
IPUHLHAI TPAJAULIUOHHON

Y YCKOPEHHOU CENIEKIUU, IPUHIUII
paboThI TOTO UM MHOTO METO/a

037I0POBJICHUS pACTEHUM



Temwbt 3anamuii

WUTOTO 10 MOJIYJIIO

Konuuecmeo

yacoe

34

Ocnognoe cooepoicanue

¥ MUKPOPa3MHOKEHUEM — IIPUMEP
MaJUHbI (MM 3€MIISTHUKH, €KEBUKH,
CMOPOJIUHBI)».

[IpakTuyeckas pabora «BBeaenue
pacTeHuii B KyJlbTypy In Vitro

U TIOJICpKAHUE YUCTON KyJIbTYPHI

OKCIIJIAaHTOB)» .

[IpakTuueckas padota «PazmHoxeHue

KapTodesnst B mpoOUpKe».
UccnenoBarenbckas paboTa

«Kak noiyyarT noToMCTBO

BCTCTATHBHO PA3MHOKACMBIX KYJIBTYP

€CJIM HE CEMEHAMU ?»
Hccnenosatenbckas padora
«BpIpamyBanne pacTeHUN

B IIPOOHUPKED.

Hccnenosatenbcekas padora «Kax
00Xbs1 KOPOBKA yporkail criacasia —
0 COBPEMEHHBIX criocodax

OHMOJIOTrMYECKOM 3alIUThl PACTEHUI

Buowi desmenvnocmu obyuarowuxcs

34



Temwbt 3anamuii

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

Monayab «CoBpeMeHHbIe O0MOTEXHOJIOTHH B ceekuum». 11 kinace (34 4)

1. 'eneTnueckue pecypcsl

Poccun

6

Buowi desmenvnocmu obyuarowuxcs

CTpaTCFI/II/I COXpaHCHUA I'CHCTHYCCKHX PaCKpBIBaTL COACPIKaHNC TCPMUHOB

pecypcoB. CoxpaHeHuEe pacTEHUI

In situ u ex situ.

buopecypcHbie komexkunu Poccun.
Koutekuus reHeTH4ecKux pecypcon
pactennit BUP. I'ep6apuit BIH.
Kosnekiust reHeTnueckux pecypcon
*knBoTHEIX BHUUIT PX. Komneknnn
kieTok u mrammoB BHUMCXM.
UccnenoBarenbckas padbota

«ITo marepuanam popyma

«I'eneTnueckue pecypcesl Poccum»

Y TIOHATUM: COXpAaHEHUE PACTCHUM
In situ u ex situ.

OmnuceiBaTh IMpoIcCC COXPaHCHUA

pacteHuii B ycioBusix in Situ u ex situ.

XapakTepu3oBaTh CIOCOObI
COXPaHEHUS PACTEHUM B YCIOBHUIX
In situ u ex situ.

Pasznuyath criocoObl coXxpaHeHHs

pacteHuii B ycroBwusix in Situ u ex situ.

CpaBHHMBaTH 0COOEHHOCTH
COXpaHEHHS PACTEHHUH B yCIOBHSIX

In situ u ex situ.

BrisiBnsate HanOonee 3¢ eKTUBHbBIN
npuEM ISl COXpaHEHHSI KOHKPETHOTO
obOpasia pacTeHUH.
XapakTepu3oBaTh 0COOEHHOCTH

U QYHKITUH.

dopmMyIupoOBaTh U OOBIICHSITD
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Temwbt 3anamuii

2. OCHOBBI T€HETUKU

U CCICKIINN

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

HacnenctBeHHOCTh M N3MEHYNBOCTD —
OCHOBHBIE CBOMCTBA KHBBIX
opranu3moB. I3MeHYnBOCTh
MyTaIMOHHAS U MOIU(DHUKAITMOHHASI.
['en — maTepuanbHbI HOCUTEIb
HAaCJIEICTBEHHOCTH U U3MEHYUBOCTHU.
HyxiienHoBBIE KHCIIOTHI.

Jloxanmn3anus reHeTHYeCKOro

MarTrcpHraja B KJICTKE. I[eHeHI/Ie KJICTOK.

Pernukanus JIHK. OcHoBHas jorma
MOJIEKYJISIPHON OMOJIOTHH.
Tpanckpunuus. Tpancnsauuys.
MyTtannu.

3aKOH rOMOJIOTUYECKUX PSAJIOB

B HACJICICTBEHHON N3MEHUYUBOCTH
H.N. BaBunona B 1920 u 2020 rr.
[TpakTrueckas pabota
«MoauduxanmoHHas ”3BMEHUYNBOCTh

B IIpHUpoie» (coOpaTh U CPAaBHUTH

Buowi desmenvnocmu obyuarowuxcs

npuHIMM IN Situ u ex situ coxpanenus
IFEHETUYECKUX PECypPCOB PACTEHUI
PackpsIBaTh conepKkaHne TEPMUHOB
Y TIOHSITUI: HACJIEICTBEHHOCTb,
W3MEHYUBOCTb, I'eH, /[HK, PHK,
0€eJoK, 3aKOH TOMOJIOTHYECKHX PSJIOB
B HACJICACTBEHHOW U3MEHYMBOCTH.
OnuceIBaTh MPOSIBICHUS
MOAU(PUKAIIMOHHON U MyTalIMOHHOU
M3MeHYnBOCTH, cTpoeHne [JHK

u PHK, 6enkos.

XapakTepu3oBaTh CTPOCHUE

1 (YHKIMH HYKJIEMHOBBIX KHCJIOT,
O€eJKOB.

Pa3nuuath TUIIBI K3MEHYUBOCTH.

CpaBHHBaTh MYTALIHOHHYO

141 MO,Z[I/I(I)I/IKaHI/IOHHYIO N3MCHYHMBOCTD.

BoIsBiaTE MOIUBUKAIINK U My TallHH.
XapakTepu30BaTh 0COOEHHOCTH
u ¢pyukun JJHK, PHK, 6enxos.

dopMynHrpoBaTh U OOBICHSITH
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Temwbt 3anamuii

3. Nnxenepus

B OMOJIOTUU pacTEHUI

Konuuecmeo

yacoe

15

Ocnognoe cooepoicanue

JIMCThS, UBETKU C OJHOTO PACTEHUS
U/WJY C Pa3HBIX).
Uccnenosarenbckas padota «I' MO —
ATO MyTaIluy WU MOAUDUKALIUM 7Y
Knerounas v reHHas HHKEHEPUS
pacTeHU I pa3BUTHUS CEIEKIIUU.
[TpupoIHO-TpaHCTEHHBIE PACTCHMUSI.
Pactenus-6uodadpuku.
broTexHOIOrnYecKue METOIbI

B CEJICKLIMN PACTCHHM.
['eHeTnyeckoe peraKTUPOBAHUE
KYJbTYPHBIX pacTeHun. Uem
F€HETUYECKOE PEIAKTUPOBAHUE
OTJIMYACTCS OT FT€HETUYECKOU
MOAU(UKAIIAH.

ITorck HOBBIX T€HOB-MUIIICHEH:
CYyHIECTBYIOIINE METOUKHU.
[TpoBenenue in silico ananusa.
['eHHas nHXXEHEPUS 3€PHOBBIX
KyJbTyp. ['eHHast uHXKeHepus

xJionuaTHUKa. ['eHHas HWHXCHCPU

Buowi desmenvnocmu obyuarowuxcs

IIPUHLIMI IEVCTBUS 3aKOHA
TOMOJIOTUYECKUX PSIOB

B H&CJ’ICI[CTBCHHOﬁ HN3MCHYHUBOCTH

PackpriBath coqepkaHue TEPMUHOB
W TIOHATHI: KJICTOYHAs ¥ TeHHas
WH)XEHEPUS PACTEHUM, TEHETUUECKOE
penaktupoBanue, 'MO, in silico
aHaJIu3.

OnuchiBaTh MPOIECC KIETOYHOMN

Y TEHHOM MH)XEHEPUHU PACTECHUH,
MIPUHITUITBI TEHETUYECKOTO
penaktupoBanus, cozganue MO,
sramnsl IN Silico anammsa.
XapakTepu30BaTb COBPEMEHHBIE
JIOCTHIKEHMS TEHHOM U KJICTOYHOM
WH)XEHEPHUHU Pa3HBbIX BUJIOB PACTEHUM,
nposezeHue in Silico ananu3a.
PaznuyaTh reHHYyI0 U KJIETOUHYIO
WH>KEHEPUIO.

CpaBHHBaTh OMOTEXHOJOTUUECKHE
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Temwbt 3anamuii

4. Nnxxenepusd

B OMOJIOTHH JKMBOTHBIX

Konuuecmeo

yacoe

Ocnognoe cooepoicanue

ToMmarta. [ eHHast UH)KEHEPUS COU.
['eHHas WHXEHEPUS TUIOT0BBIX
KyJnbTyp. | €HHass HHXEeHEepuUs
KapTodens.

[Ipaktruueckas pabora «I[IpoBenenue
In silico amany3a I MOMCKA HOBBIX
TCHOB-MUIICHEH JJIs PeIaKTUPOBAHHSI

KYyJBTYPHOTO pacTeHus (Ha BBIOOD)»

CoBpeMEHHBIE METOBI

B KUBOTHOBO/ICTBE: TPAHCILJIAHTALIMS
AMOPHOHOB, XUMEPHBIE KUBOTHBIC,
KJIOHUPOBAHHUE.

I'ennas naxxenepus

B dKUBOTHOBO/ICTBE.

[IpakTyeckas pabora «IIpoBenenue
In silico anann3a A1 MOMCKA HOBBIX
T€HOB-MUILICHEN ISl PEJAKTUPOBAHUS

’KUBOTHOTO» (Ha BBIOOD).

Buowi desmenvnocmu obyuarowuxcs

METOJIbI B CEJIEKIIUHA PACTEHUN.
BBIABISITE paznuuust MExXIy
F€HETUYECKUM PEaKTUPOBAHUEM

U TeHETUYECKOU Mo IuduKaiuei.
XapakTepru3oBaTh 0OCOOCHHOCTH

U QYHKITUH.

dopMyIUpOBaTh U OOBACHSITH
MIPUHIUI KJIETOYHOU U TEHHOMU
WH)XEHEPUU, TEHETUYECKOTO
PEIAKTUPOBAHUSA U TEHETUYECKOU
MoAupUKAIIAH

PackpbiBaTh coliep:KaHUE TEPMUHOB
U TIOHSITHH.

OnuceiBaTh TpaHCIIAHTALIUIO
AMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh TPAHCILIAHTALIUIO
AMOPHOHOB, XMMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHMUE.

Paznuuare TpaHcIuianTanuio

3M6pI/IOHOB, XUMCPHBIX JKUBOTHBIX,
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Temwbt 3anamuii

WUTOTO 10 MOJIYJIIO
OBILEE KOJIMYECTBO
YACOB TTO TIPOTPAMME

Konuuecmeo

yacoe

34
68

Ocnognoe cooepoicanue

HccnenoBatenbckas padora «['eHnas
MH)KEHEPHS )KUBOTHBIX: apTyMEHTBI

3a U IIPOTUB»

Buowi desmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.

CpaBHMBATh TPAaHCIUIAHTALIUIO
AMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu30BaTh 0COOEHHOCTU

U QYHKITUH.

®opMynHupoBaTh U OOBACHATH
HPUHIII TeHHOW WH)XEHEPUH,
TeHETUYECKOTO PEIaKTUPOBAHUS

Y TCHETHYECKOU MOAN(UKAITIH
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HPUJIOXEHHUE. ®UJIbMbI U 3AIIMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Mopayab «ArpoTexHOJIOrHH HACTOsIero u oyaymero». 10 kiacc

Tema 1. BuomexHnonozusa Kax Hayka

Hoxymentanbubiii punsm Ceprest bpunesa «Hoselit 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

Moayabs «CoBpeMeHHbIe OMOTEXHOJIOTMH B ceqekuum». 11 kiaace

Tema 1. I'enemuueckue pecypcot Poccuu

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

Tema 2. OcHogbl 2enemuku u celeKyuu

dunpmbl 13 1HKIa «Martpuma Haykm». Science and plants. Hayka u pacrenus.
3epunobodoBeie. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huscenepusn 6 ouonozuu pacmenuil

dunpmbl 13 1HKIa «Martpuma Haykm». Science and plants. Hayka u pacrenus.
['enernyeckoe pemakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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