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IHHOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTH U Ha3HAYEeHHUEe NPOrPaMMbI

PaGouass mporpamMmma Kypca BHEYpOUHOM JearenbHOCTH «COBpEMEHHBIE
arpoOMOTEXHOJOTUU (arpoOMOTEXHOJOTUYECKUN MPOMUIb)» ISl CPEeIHEro O0OIIero
oOpa3zoBaHus (lajee — mporpamma) paspadoTaHa B COOTBETCTBUU C TpPeOOBaHUSMU
®denepa’abHOrO TOCYAapCTBEHHOTO 00pa30BATENBbHOIO CTaHJIApTa CPEIHEro OOIIero
obpazoBanus (®I'OC COO), opueHTHpoOBaHa Ha OOECHEYEHUE WHIUBUIYATbHBIX
noTpeOHOCTeH 00yyarouXxcs ¥ HalpaBiieHa Ha JOCTHKEHHUE TUIaHUPYEMBbIX pe3yJIbTaToOB
OCBOEHHSI IIPOTrpaMMBbl CPEAHET0 O0IIero 00pa3oBaHusi C YYETOM BbIOOpa yYaCTHHUKAMU
00pa30BaTENbHBIX OTHOIICHWH KypCOB BHEYPOUHOW MEATEIBHOCTH. DTO TO3BOJSET
o0ecneunTh eIUHCTBO 00s13aTenbHbIX TpeboBanuii ®I'OC COO Bo BceM MpPOCTPaHCTBE
HIKOJILHOTO 00pa30BaHUsA: HE TOJIbKO HAa YPOKE, HO U 3a €ro Mpe/IesIaMu.

HacTosmuii kypc npeaHasHaueH Uig yriyOJE€HHOTO HU3Y4YeHHs] OMOJIOTHMYECKHX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupeHusi 0a30BbIX 3HAHUM, PA3BUTHS MPAKTUUYECKUX

YMEHUI U HaBBIKOB B COBPEMEHHOI OMOJIOTHH.

AKTYaJIbHOCTDH Peajn3aiiu MpPorpaMmmbl

[Tporpammoii mpeaycMoTpeHO (HOPMHUPOBAHKE COBPEMEHHOTO TEOPETHYECKOTO
YpPOBHsSI 3HaHWHA, a TaKkKe TMPAKTHIECKOTO OMbITa paboThl C J1abOpaTOpPHBIM
000OpyIOBaHUEM, OBIIAJICHUE TPUEMAaMH HCCIEIOBATEIBCKON NEeATeTbHOCTH. MeTombl
opraHu3anui  00pa30BaTeIbHOW W  HAYYHO-MCCIIEOBATEIbCKOM  JACSTENbHOCTU
MpeayCMaTpuBalOT (OpMUPOBaHHE Y OOYYAIOIMIMXCS HECTAHAAPTHOTO TBOPUYECKOTO
MBIIIIEHUS, CBOOOIBI CAMOBBIPAKEHUS M MHAUBUAYATLHOCTH CYXKICHUM.

JIyist moHOTO y4yeTa MOTpeOHOCTeW O0ydYaroImuxcs B MPOTPAMME HCIIONB3YETCS
b epeHITMPOBaHHBIA TOX0Jl, YTO CTUMYJIUPYET OOYYaromerocss K YBEIUYEHUIO
NOTPEOHOCTH B MHAMBUAYAJIbHOM, UHTEIUIEKTyJIbHON U MTO3HABATENILHON A TENbHOCTU
Y Pa3BUTHIO HAYYHO-HCCIICOBATEIIBCKUX HABBIKOB. [IporpamMma ctaneT BOocTpeOOBaHHOM
B IIEPBYK0 OYepeab OOy4arollMMHUCS, KOTOpPbIE HMMEIT CTOWKUH  HMHTEpec
U COOTBETCTBYIOIIYIO MOTHUBAIMIO K HM3YyYCHHUIO NPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA, ECTECTBEHHBIX HaYK U TEXHOJOTHH.

B mactosmee BpeMs Ouosjoruueckoe oOpa3oBaHHE JOJDKHO 00ECTICYUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTMUECKYIO, SKOJIOTHUECKYI0O U MPUPOJOOXPAHUTEIBHYIO

IrpaMOTHOCTb.



3HaHUs B 00JIACTM OCHOBHBIX OHOJIOTMYECKHUX 3aKOHOB, TEOpHM U UAEH
(GbOpMHpPYIOT HPABCTBCHHBIC HOPMBI M TPUHIIUIBI OTHOIICHHS K J>KHBOW TIPHUPOJIC.
B kadecTBe IIEHHOCTHBIX OPHEHTHPOB OHOJIOTHYECKOTO OOpa30BaHUS BBICTYIAIOT
OOBEKTHI, M3y4aeMble B Kypce OHOJIOTHH, K KOTOPHIM Yy ydamuxcs (HopMupyercs
[IEHHOCTHOE OTHOIICHHE. [Ipr 3TOM BeAyIIyI0 POJIh UTPAIOT MTO3HABATEIIBHBIC [IEHHOCTH,
TaK KaK JaHHBI y4eOHBIH MpEeAMET BXOAWT B TPYIITY MPEIMETOB IMO3HABATEIHHOTO
[IUKJIA, TJaBHAs IEJIb KOTOPBIX 3aKIIOYACTCS B WM3YYEHHWU COBPEMEHHBIX CIIOCOOOB
penieHus TI00aNbHbIX MPoOieM coBpeMeHHOCTH. [IporpamMma mpecneayer He TOJIBKO
oOpa3oBaTenbHble, HO ¥ BOCIHTATEIbHBIC IIEH, IOCKOJIBKY OHa CIOCOOCTBYET
(GhOPMHUPOBAHUIO IKOJOTHIECKOTO U OMOTEXHOJIOTHYHOTO MBIIIJICHHUS y TIOIPACTAIOIIETO

ITIOKOJICHHA.

BapuaHThl peaju3anuu nporpamMmMbl M (pOPMbI IPOBEICHUA 3AHATHI

Peanuszanus nporpaMMmsel NpeAnonaraeT UCIoiab30BaHUue GopM pabOThl, KOTOPbIE
MpeayCMaTpUBalOT aKTUBHOCTh M CaMOCTOATENBbHOCTh OOYYalolMXCsl, COYETaHUE
WHAMBUAYAIbHOH W TPYNIOBOM palOThl, NPOEKTHYID M  HCCIEAOBATEIBCKYIO
AesITeNbHOCTh. TakuM 00pa3oM, BOBJICYEHHOCTh O0YUYaOIIUXCs B JAaHHYIO BHEYPOUHYIO
JESITEIbHOCTh IO3BOJIUT OOECHEYNUTh HMX CaMOONPEIEIECHHUE, PpPacCUIMPUTh 30HbI
MOMCKAa CBOMX HWHTEPECOB B pAa3IMYHBIX cdepax eCTEeCTBEHHO-HAYUYHbIX 3HAHUI,
IIEPEOCMBICIIUTL CBOM CBSI3M C OKPYXXAIOIIMMH, CBOE€ MECTO CpEId NPYIUX JIOJEH.
B memom peanmsanus mporpamMmbel BHOCHT BKJIAJ B HPAaBCTBEHHOE U COLMAIBHOE
dhopMUpOBaHUE JIUYHOCTH.

[Iporpamma MokeT ObITh peann3oBaHa B pabore ¢ oOywaromumucs 10 m 11
KJIACCOB.

IIporpamma kypca paccuntaHa Ha 68 4acoB, B paMKaxX KOTOPBIX IIPELYCMOTPEHBI
Takue @opMbl paboThl, Kak Oecelpl, IJUCKYCCHUH, MAacTep-KJIacChl, 3KCKYPCHH
Ha TPOMU3BOJCTBO, aHAIN3 KEHCOB, BCTPEUU C MPEACTABUTEISIMU Pa3HBIX MPOQECCHid,
npodeccuoHanbHble MPOObl, KOMMYHUKATUBHBIE M J€JIOBbIE WIPbI, KOHCYJIbTAllUU
rejarora v rncuxosora.

[IporpaMMa MokeT OBITh peajn3oBaHa B TEYEHHME OJHOIO Y4YEOHOro roja c
oOyuvaromumucs 10 u 11 knaccoB, ecnu 3aHATHS NMPOBOAATCS 2 pas3a B Hexemnto. Miun
B TEUYEHHE JBYX JIET, €CIM 3aHATUS NpOBOAATCS | pa3 B HeOeNo Ui KIIacCOB

OMOJOTUYECKOT0 MM OMOTEXHOJIOTUYECKOTO HAIIPaBICHUH.



B3aumocBsa3s ¢ QenepanbHoil pado4yeil MPOrpaMMoii BOCIUTAHUS
[Iporpamma Kypca BHEYpPOUHOH JESATEIBHOCTH pa3paboTaHa C  ydeTOM
pexoMeHaaiui GemepaabHON pabodeit mporpaMMbl BOCITUTAHUS, YIUTHIBAECT TICUXOJIOTO-
MeJJarorTMYeckue OCOOCHHOCTH JaHHBIX BO3PACTHBIX KAaTeropuil. ODTO MO3BOJISET Ha
MPAaKTUKE COCAMHUTh OOy4Yarollyl0 W BOCHHUTATEIbHYIO JCSATEILHOCTh Teaarora,
OPHUEHTUPOBATh €€ HE TOJBKO HA HHTEJUIEKTYaJIbHOE, HO ¥ HA HDABCTBEHHOE, COLIMAIbHOE
pa3BuTHE pedeHKa. DTO MPOSBIISIETCS B:
" BOCIIMTAHHH OCO3HAHHON SKOJOTMYECKH MPABUILHON MOTHBALIMH B MOBEICHHH
U JeATeIBHOCTH depe3 (GOPMHPOBAHWE CHCTEMbl YOCKICHHH, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSIX;
" CTAHOBIGHMH JMYHOCTH OOYYAIOUMXCS KAk LENOCTHOM, HAaXOMSIIeHcs
B TAPMOHUHU C OKPY>KAIOIIUM MHPOM, CIIOCOOHOM K PEIIEHUI0 SKOJIOTUUECKHUX MTPOOJIeM;
" [pUOpHTeTe JTHYHOCTHBIX PE3yJIbTATOB PEAIM3ALMH MPOrPaMMbI BHEYPOUHOI
JEeSTENbHOCTH, HAIEAIIUX CBOE OTPAXKEHUE U KOHKPETU3AIUIO B peepaibHoil pabouei

IporpaMmbl BOCIIMTAHUA.

Oco0enHOCTH padOTHI egarora 1o nporpamMmme

3ajaua memarora  COCTOMUT B TOM, YTOObl  CONPOBOXKJIATh  IPOLECC
npo(hecCHOHANBFHON OPUEHTALNN 00YYaIOIINXCsl, PACKPBIBask MOTEHIIMAN 00YyJarOIINXCs
yepe3 BOBJIEYEHHWE B MHOr0OOpa3HyIO JESTENbHOCTb, OPraHU30BAHHYIO B Pa3HbIX
dhopmax.

[Ipu »TOoM pe3ynbraroM pabOThl TeAarora B TMEPBYIO OYEpENb SIBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTAaTOB MEIaror MOXKET JIOCTHYb,
yBjIeKasi peOeHKa COBMECTHOM M MHTEPECHOW UM O0OUM JIeATEIbHOCTHIO, YCTAHABINBAS
BO BpeMsl 3aHATUH J00pOKeNaTesbHYI0, MOJACPKUBAIOIIYI0O aTMocdepy, Hachllas
3aHATUA ILIEHHOCTHBIM cojJepkaHueM. Kpome Toro, mporpamma NOpeaycMaTpUBAaET
OpraHU3aII0 IKCKYPCHH, MpocMOTp GUIBMOB U 3anuceit TB-nmporpamm.

[Ipu u3yueHuum  OOydHAIOMIUMHUCA  MPOTPAMMBI  TEJArOr  OCHOBBIBACTCS
Ha HECKOJBKUX OCHOBOIIOIATAIOUINX MPUHIIUIIAX O0YUYCHHUS:

" [PUHIWI HHTErPATUBHOTO MOAXO4Ad K OOYYCHHIO. DTOT MPUHIMI HMEET
NEPBOCTENIEHHOE 3HAYEHUE, TaK KaK YCBOCHHUE MOJyYaeMbIX 3HAHUM 1O OMOTEXHOJIOTUU
MpEANoiaraeT TECHYK B3aWMMOCBSA3b pa3HbIX ypoBHeW. IlepBelil ypoBeHb —
MEXIPEIMETHBIN — MPE/IITOIaraeT B3auMOCBI3b OMOJIOTHHU C KYpCOM 1O XUMUU. Bropoi
YpPOBEHb — TPEAMETHBIA — OOYCJIOBIICH B3aMMONPOHUKHOBEHHEM  Pa3HBIX

OMOJIOTMYECKUX KYpCOB (OOTaHUKH, 300JI0TMH, (U3UOJIOTUU U JPYTUMX) B IpoIliecce



CTaHOBJICHUS U W3y4eHMs OuotexHosiornd. Kpome Toro, nmoruka ocBoeHUsl MaTepuasia
IporpaMMbl MpeanojaraeT JBMKEHHE OT OOILIEro K YacTHOMY M, Ha HOBOM YpPOBHE,
BO3BPAILEHUE OT YACTHOT'O K 00ILIEMY.
" [PHHIMI HATISHOCTH;
MPUHLUI JOCTYITHOCTH;
MIPUHLINAI OCO3HAHHOCTH.
[TpumepHas cxema mpOBEICHUS 3aHATUH 110 TIPOTPAMME MOXKET ObITh TAKOU:
1. OObsicHEHHE TEOPETUUECKOr0 MaTepraa o TeMe.
2. IloaroTtoBka K 1a0OPaTOPHOMY WJIM MPAKTHUECKOMY 3aHSATHIO, 00CYXKICHHE
O00BEKTOB JIJIs1 MPAKTUYECKOTO 3aHATHSI.
3. IlpoBeaeHHE NPAKTHUYECKOTO 3aHATHSI — OCHOBHAs 3ajadya OCBOCHHE
METOJO0JIOTUU JAHHOTO SKCIIEPUMEHTA.

4. Ananus pe3yJbTaToOB IKCIIEPUMEHTA.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA KYPCA BHEYPOUYHOM
AEATEJBHOCTHA

3aHaTHsI B paMKax IIporpaMmbl HalIpaBJICHbBI Ha oOecrieucHue JOCTHIXKCHUA
O6yanOHII/IMI/IC$I cieayromux  JUYHOCTHBIX, MCTAIIPpCAMCTHBIX HW  MPCIMCTHBIX

00pa30oBaTeIbHbIX PE3YJIbTATOB.

JIMYHOCTHBLIE PE3YJIbTATDI:
8 cghepe epascOancKoeo 8OCNUMAaHUs:
" TOTOBHOCTh K COBMECTHOH TBOPYECKOH MAESATENHHOCTH IPH  BBINOTHEHUH

OMOJIOTHYECKHUX IKCITIEPUMEHTOB;
CIIOCOOHOCTh OMNpPEEsATh COOCTBEHHYIO MO3UIIMIO MO OTHOUIEHUIO K SIBICHUSIM
COBPEMCHHOM KU3HU U OOBSICHATH €€;
TOTOBHOCThH K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJIHCHHS YICOHBIX,
MMO3HABATEIbHBIX M HCCICIOBATEIbCKUX 3a7a4, YBaXKUTEILHOMY OTHOIICHUS
K MHEHHUIO ONIMOHEHTOB IMPHU OOCYKJIEHHWU CHOPHBIX BOMPOCOB OHOJIOTUYECKOTO

COZICPIKAHHS;

6 cghepe nampuomuyuecko2o 60CHUMAHUSL
" IIGHHOCTHOE OTHOLICHHE K MPHPOJHOMY HACIEAMIO M MAMATHHKAM IPHPOIBI,
NOCTHXKEHUsAM Poccuu B Hayke;
CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUUCKHMX YUEHBIX B CTAHOBJIEHUE U PAa3BUTHE
OMoNOruM, MOHMMAHHWE 3HAYEHHs] OMOJIOTMHM B TO3HAHMM 3aKOHOB MPUPOJIBL,

B JKU3HH YCJIOBCKA U COBPECMCHHOI'O O6I_HCCTBa;

8 cghepe OYX08HO-HPABCMBEHHO20 80CHUMAHUSL:
CIIOCOOHOCTh OIIEHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO Oy TyIIIEro;

6 cgbepe acmemu4eckoco 6ocnumaHrnuA.

IIOHMMAaHHNEC ODMOIMOHAJIbHOT'O BOSI[GI‘/'ICTBI/I)I JKUBOU IpHUPOJAbI U €€ ICHHOCTD,

6 chepe puzuueckoeo ocnumanus:
MOHMMAaHNE [IEHHOCTH 3/10pOBOT0 U O€30MacCHOT0 00pa3a KU3HH;
OCO3HAHHWE TOCIEACTBUNA U HENPUATHE BPEIHBIX MPUBBIYEK (yHoTpediieHHue

AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);



8 cihepe mpy006020 BoCnNUMAaHUL.

TOTOBHOCTh K AaKTUBHOW JI€ATETBHOCTH OHOJOTUYECKOW U 3KOJIOTHYECKOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH U CAMOCTOSATEIILHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEPEC K MPAKTUYECKOMY H3yUYEeHHIO MPOodecCuid, CBA3aHHBIX C OMOJOTHEN;
TOTOBHOCTh M CLIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPa30BaHUIO HA TPOTXKEHUN

BCEH KU3HU;

6 cgbepe IKOJlo2U4YeCcKo2c0 60Cnumanusl.

AKOJIOTMYECKH 11eJIECO00pa3HOe OTHOIICHUE K MPUPOJIC KaK MCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIIEHWE YPOBHS  JKOJIOTMYECKOW  KYJbTYphl: NPUOOPETEHUE  OIbITA
IUITAHUPOBAHMUSI  MOCTYNKOB M OLUEHKHM MX BO3MOXHBIX  IOCJEACTBUN
JUIS OKPYKAOIIEH CpelIbl;

CIIOCOOHOCTh HMCITOJIB30BaTh MPUOOpETaeMble MPU U3yUYCHUHU OMOJOTUU 3HAHUSA
M yYMEHHUS TIpM pelieHuH TpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
MIPUPOJIOTIONB30BaHUEM  (COOJIO/ICHHE TpaBWJ  TOBEACHUS B  MPHUPOJE,
HaIpaBJICHHBIX HAa COXPAHEHHE DPABHOBECHS B HIKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOCcheEphI);

AKTUBHOE HEIPUATHE JACHUCTBHM, MPUHOCAIIMX BPEI OKPYKAIOLIEH MPUPOTHON
cpelie, yMEHHE IPOrHO3UPOBATh HEOIArOMPUSATHBIE YKOJIOTHYECKUE TTOCTIECTBUS

MMpCAITPUHUMACMbBIX I[GﬁCTBPIﬁ " IIPpCOOTBpAIlATh UX|

8 cghepe HayuHO20 NOSHAHUA:

MoHMMaHue crnenuduku OWOJOTMM KaK HayKd, OCO3HAaHHE €€ POJiH
B (DOPMHPOBAHUU PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3AaHHUE IETOCTHOTO
MPEICTABICHUS] 00 OKPYXKAIOIIEeM MHpPE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa
U OO0IIecTBa, B MO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH [JII COBPEMEHHOW ITUBUJIM3AIINHN:
oOecrieueHne HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3JaHUE IMEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelaTh PEeCypcHbIe NPOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBA; MOUCK MYTEeH BBIXOJA W3 TJIOOAIBHBIX IKOJIOTHUYECKUX TPOOIIeM
u oO0ecreyeHue TmepexoJa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATLHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PEeCypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIApTOB

YKM3HU,



3aMHTEPECOBAHHOCTH B MOJYYCHUN OMOJIOTMYECCKUX 3HAHHWK B IIEJISIX TIOBBIIICHUS
O0IIel KyJIbTypbl, €CTECTBEHHO-HAyYHON T'PaMOTHOCTH KaK COCTaBHON dYacTu
GyHKIMOHATIBHOW TPaMOTHOCTH OOydwaromuxcsi, GopMHPYEMON MNpU HU3yUYEHUU
OnoIoruy;

MOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHUS, HWCIOJB3YEMBIX B E€CTCCTBEHHBIX
HayKax, CHOCOOHOCTh WCIOJIb30BaTh TOJIy4aeMble 3HAHUS [UJIs  aHajau3a
1 OOBSICHEHUS SBIICHUN OKPYIKAIOIIET0 MUAPA M MTPOUCXOASIINX B HEM H3MEHEHU;
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (PAKTOB M
MMEIOIIUXCS JAHHBIX C IIEJIbIO TIOYYEeHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO ~ HCIIOJIB30BaTh  OHMOJIOTMYECKHE  3HAHUS
JUISL pelieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATCIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO JEATEIHHOCTh HHINBUIYAIBHO U B TPYIIIIE;
TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHUH 110 OHWOJOTHMH B COOTBETCTBUU C

KN3HCHHBIMH HOTpe6HOCTHMI/I.

METANPEAMETHBIE PE3YJIbTATDI:

6 cihepe 061a0eHUA YHUBEPCATLHBIMU YUEOHBIMU NO3ZHABAMEIbHBIMU 0CUCHBUAMU

Oazoeble nocuyecKue Oelcmeus:

"~ CaMOCTOSITENBHO dbopMyIMpOBaTh U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh

€€ BCECTOPOHHE;
WCIIOJIB30BaTh IIPH OCBOCHUY 3HAHWI MMPUEMBI JIOTHUECKOTO MBIITUICHHS (aHAIN3a,
CUHTE3a, CpaBHEHMS, KiIaccupukanuu, OO0O0OIIEeHUs), PACKPbIBATh CMBICI
OMOJIOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIC IPU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TTOHATHSIMH);
ONpEeNeNATh IIeU JeATCIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JTOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C TIOCTABIICHHBIMH ICIISIMU;
UCIIOIb30BaTh OMOJIOTMYECKUE TOHSATUS Il OOBACHEHUS (HaKTOB W SIBJICHUU
YKUBOU MPUPOJIBI;
CTPOUTH JIOTHUECKHUE PACCYKIACHUS (MHIYKTUBHBIE, TEAYKTUBHBIC, TI0O aHAJIOTHH),

BBIABJIATHE 3aKOHOMCPHOCTH MW IIPOTHUBOPECUHUA B PACCMATPUBACMBIX SBJICHUAX,

(GbOopMYIIMPOBATh BHIBOABI U 3aKITIOUCHUS;



IIPUMEHATb CXEMHO-MOJEIBbHBIC CPEACTBA Ui IPEICTABICHUSA CYLIECTBEHHBIX
CBA3€H M OTHOUIEHWI B U3y4YaeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEUYNI Pa3HOTO POJa, BBISBICHHBIX B Pa3IUYHBIX HHGOPMAIMOHHBIX

HCTOYHHUKAX,

0a3o08vle ucciredosamenbckue 0eucmeus:

" BIAJeTh HABBIKAMU y4eOHO-HCCIICIOBATEIBCKOM M IPOCKTHOH IeSTeIbHOCTH,
HaBBIKAMHM  paspelieHus  npobJieM;  CIHOCOOHOCThIO W TOTOBHOCTHIO
K CaMOCTOSITEJIbHOMY TOHUCKY METOJIOB pelIeHUs] MpaKTUYECKHX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B NTO3HAHUS;
MCIIOJIb30BaTh PA3JIMUHbBIC BUbI ACSATEILHOCTH 10 MOTYYSHUIO HOBOTO 3HAHUSI, €TI0
MHTEPIPETALUU, MPE0OPa30BaHUIO U TPUMEHEHHUIO B YUYCOHBIX CUTYAIUAX, B TOM
YuUCJIe IPU CO3JaHUU YICOHBIX U COIUATIbHBIX TTPOCKTOB;
dbopMHpOBaTh HAay4YHBIA THUIl MBIIUICHUS, BJIAJETh HAYYHOM TEPMHUHOJOTUEH,
KJIFOUEBBIMU MTOHSATUSAMH U METOJaMU;

CTaBUTh M  (opMyJIHMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU

ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAallUAX,

paboma ¢ ungopmayueu:

" OpHEHTHMPOBATHCS B PA3IMUYHBIX HMCTOUHMKAX HMHPOpPMAIMH (TEKCTe y4eGHOro
nocoOusi, Hay4YHO-TIOMYJSAPHOW JHUTEepaType, OUOJIOTMYECKUX  CIIOBApsX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIu3upoBaTh
UHGOPMAIIUIO PA3IUYHBIX BHIOB B (DOPM MPEICTABICHHS, KDUTHUECKU OLICHUBATD
ee IOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;
dbopMyIMpoBaTh 3ampoCchl U TPUMEHSATH PA3IUYHBIE METOJbI MPHU TOUCKE U
otOope Omosornueckoi nHMOpMAIUU, HEOOXOUMOM 71l BBITIOJTHEHUST YUeOHBIX
3ajad;

CaMOCTOSITENILHO ~ BBIOMpAaTh  ONTUMATBHYIO dopMy  TpeacTaBieHUsA
Oouonorunueckoi nHpopMaIuu (Cxemsl, rpaduKu, TUarpaMMBbl, TAOIUIBI, PUCYHKA
M p.);

MCTIONIb30BaTh HAYUHBIN S3BIK B KAYECTBE CPEACTBA MPHU pabOTe ¢ OMOIOTHIECKOM
uHbOpMaIueil: TPUMEHATh XUMUYECKHe, (PU3NYeCKre U MaTeMaTHYeCKUe 3HAKU

U CUMBOJBL, (GopMyibl, abOpeBUaTypy, HOMEHKIATYpPYy, HCIIOJIb30BATh

u HpGO6p&30BBIBaTI> 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAAHOCTHU,
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6 chepe 061a0eHUA YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUICHBUAMU:

oowenue:

OCYUIECTBJISITh KOMMYHHMKAIIMA BO BCEX cdepax >KU3HU; aKTUBHO Y4YacCTBOBATH
B JIMAJIOTE WJIM JUCKYCCHH IO CYIIECTBY OOCYXKIaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJEHUS OTHOCUTEJIBHO BBINMOJHEHUS TpeasiaraeMoin
3a/1a4d, YUYUTHIBATh UHTEPECHI U COTIACOBAHHOCTH MO3UIMN APYTUX YYACTHHKOB
JIMajora uili JUCKYCCHUN);

pPa3BEpPHYTO M JIOTUYHO U3JIaraTb CBOI TOYKY 3pPEHUSI C HCIOJIb30BAHUEM

SA3BIKOBBIX CPCACTB,

COBMECMHASL 0eSAMENbHOCb.

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUA C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

IPUHUMATh L€ COBMECTHOM JEATENBHOCTH, OPTaHU30BBIBAaTh U KOOPAMHUPOBATH
JNEUCTBUA TI0 €€ JOCTHXKEHHUIO: COCTABIIATH IUIAH JACHMCTBHUM, PACIPENEIATH POJIH
C YYE€TOM MHEHUI YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHON PabOTHI;
Opeajarartb HOBBIE IIPOEKTHI, OLIEHMBaTh UJAEHM C TO3ULUNA HOBU3HBI,
OpPUTHHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETUYECKOE ITOBEICHUE B PA3IUYHBIX CUTYALMSIX,

ITPOABJIATE TBOPUCCTBO U B006pa}KCHI/Ie, OBITh HNHHUIIMATUBHBIM,

6 chepe 061a0eHUA YHUBEPCATbHBIMU PEZYIAMUBHBIMU OCUICHBUAMU:

camoopearnuzayus.

HCIIOJIb30BaTh OMOJOTHUECKHE 3HAHMS IS BBISABICHUS MPOOJIEM W MX PEIICHUS
B KU3HEHHBIX M YUEOHBIX CHUTYAIUsX;

BBIOMpAaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUM IIEJIEBBIE U CMBICTOBBIE YCTAHOBKHU
B CBOMX JCHCTBHUSIX M NOCTYIKAaX IO OTHOIICHUIO K KUBOW MPUPOAE, CBOEMY
3I0POBBIO U 3JI0POBBIO OKPYIKAIOIINX;

pacuIupsTh paMKH y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHHH;
JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH

3a pelICHHUE;

CAMOKOHRmMpPOJb.!

NaBaTh OLICHKY HOBBIM CHUTyalllsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;
IIPUHUMATh MOTHUBBI W apryMEHTBl JPYyTHX IIPM AaHAJIU3E PE3YJIbTATOB

ACATCIBbHOCTH,
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IMOYUOHANBHBIU UHMEILLEKM, NPEONoNa2arwul CpopmMupo8aHHOCmMy:

CaMOpCryJiMpoBaHus, BKIIOYAOIICTO CAMOKOHTPOJb, YMCHHC JIIPUMHHMATh
OTBETCTBECHHOCTh 3a CBOC€ ITIOBCICHUC, CITOCOOHOCTD aJlalITUPOBATLCA K
OMOIMOHAJIbHBIM U3MCHCHUAM H IIPOABJIATH FI/I6KOCTI>;

BHYTpeHHeﬁ MOTHUBAIlNU, BKJ'IIO‘-I&IOHIGI\/'I CTPCMJICHUC K HOOCTHMIKCHHUIO ILCIU H
yCnexy, OnNTUMHU3M, HHUIHWMATHBHOCTb, YMCHHUC I[CP'ICTBOBaTB, Hcxoasa U3 CBOHX

BO3MO>KHOCTEM;

npunsmue cebs u Opyeux:

IIPUHUMATb Ce6${, IIOHHUMas CBOM HCAOCTATKHU M JOCTOMHCTBA,

MPU3HABATH CBOE MIPABO U MPABO JIPYTUX HA OIMIUOKH.

INPEAMETHBIE PE3YJIBTATBI:

YyMEHUE BIAJETh CHUCTEMOM OHOJIOTMYECKMX 3HAHHWM, KOTOpas BKIIFOYACT
OCHOBOTOJIaraoIre OUOJIOTUUECKUE TEPMUHBI U TTOHATUS (KU3HB, KJIETKA, TKaHb,
opraH, OpraHu3M, BHUJ, TOMYJSIHUs, OUOCHHTE3 OeiKa, HAaCJIEeICTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE U AP.);

BIIAJICHUE CHUCTEMOW 3HaHUM 00 OCHOBHBIX METOJaX HAy4YHOrO ITO3HAHUS,
HCIIOJIb3YEMbIX B OMOJIOTHYECKHUX UCCIIEA0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, WU3MEpeHHe, MPOBEJCHNWE HAONIOJEHUI); crocoO0aMu BBISIBJICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B PUPOJIE;

YMEHHE yCTaHABJIMBATh B3aMMOCBS3U MEXAY CTPOCHHEM U (YHKIIUSMHU: KIETOK
pa3sHbIX TKAaHEW; OpraHaMM H CUCTEeMaMH OpraHoB Yy  PACTCHHU;
ATaraMy KJIETOYHOIO IUKJIA W KU3HEHHBIX I[MKIOB OPraHU3MOB; T€HOTHUIIOM
1 (EHOTHUIIOM;

YMEHHE pelIaTh TMOUCKOBBIE OWOJOTHYECKHE 3a/1au; BBISBIATh MPUUYUHHO-
CIIE/ICTBEHHBIE CBSI3M MEX]y HCCIECAYEMbIMH OHOJOTMUYECKUMHU OOBEKTAMH,
npoleccaMd M SIBIICHUSIMU; JIeJIaThb BBIBOABI M IPOTHO3bI HA OCHOBAHUU
MOJTyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIABUTATH TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMynupys 1eJb WMCCIEIOBAaHUS, AHAIW3UPOBATH IMOJYYEHHBIE PE3yIbTaThl
U JiefaTh BBIBO/IBI;

yMEHHUE OIICHUBATh ITHUYECKUE ACTICKThl COBPEMEHHBIX HUCCIEAOBaHUI B 001aCTH
OMOTEXHOJIOTUH U T€HETUYECKUX TEXHOJIOTH (HalpaBlIeHHOE U3MEHEHHE TeHOMa

N CO3JaHUC TPAHCI'CHHBIX OpFaHI/IBMOB);

12



yMEHUE MOTUBHPOBATh CBOM BBIOOP Oynymieil mpoecCHOHANbHON NeATEIbHOCTH
B o0Oysactu OWOJIOTMH, MEAMIMHBI, OUOTEXHOJIOTHMH, CEJIIbCKOTO XO35HCTBA;
yIIyONaTh TO3HABATEIbHBIM HHTEPEC, HAMPABIECHHBI HAa OCO3HAHHBIM BBHIOOD
COOTBETCTBYIOIIECH Mpodeccuu U MPOJOJIKEHHE OUOJIOTHYEeCKOro oOpa3oBaHUs

B OpraHu3anusax CpCaHero HpO(i)GCCI/IOHaJII)HOI“O M BBICHICTO O6p&30BaHI/IH.
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COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJIBHOCTH

Monyab «ArpoTexXHOJIOTHH HAacTOsiero u oyaymero». 10 kiaacc (34 1)

1. BuotrexHosorusi Kak Hayka (4 4)

HcTopusi BO3HUKHOBEHUS HAyKH, OCHOBHBIE pa3/ieibl, CBSI3b OHMOTEXHOJOTUU
C JpyrumMu Haykamu (Ouosiorueit, OOTaHUKOM, 300J0THEH, MUKPOOUOJIOTHUEH,
onoxumuen, Gu3HoIOoruel, TeHETUKOW, MEUIIMHON) U OTPACIsIMU MPOMBIIUIEHHOCTH
(mumieBasi, Jerkas), CeJIbCKOTO XO3sMcTBa (KMBOTHOBOJCTBO, PAaCTEHHEBOACTBO)
U 3[I[paBOOXpaHeHueM, u3BecTHble By3bl 1 HUU, cBsizanHbIe ¢ OMOTEXHOIOTHEH:

= QenepaibHOE rOCyJapCTBEHHOE YUYPEKICHUE «DenepanbHbIi
UCCIe10BATENbCKUIM HeHTp «DyHaaMeHTaIbHble OCHOBBI OMOTEXHOJIOTUN» Poccuiickoi
akageMun Hayk» (OUI] Buorexnonoruu PAH)!;

» (denepanpHOE  TrOCYAAPCTBEHHOE  OIOPKETHOE  HAY4YHOE  YUPEXKJECHUE
«Bcepoccuiickuii  HAy4YHO-HUCCIIEIOBATEICKAA ~ MHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
ouotexuosoruny (PI'BHY BHUNCB)?;

» QenepalibHOE  TOCYAAPCTBEHHOE  OIO/DKETHOE  HAYYHOE  YUpEeXJICHUE
«DenepanbHblii UCCIENOBATEIILCKUN LEHTP BCEepOCCUUCKNUIT MHCTUTYT T€HETHUYECKUX
pecypcos pactennii umenu H.W. Basunosa» (OPI'BHY ®ULL BUP)?;

= QenepalibHOE  TOCYAAPCTBEHHOE  OIO/DKETHOE  HAYYHOE  YUpEeXKJICHUE
«Bcepoccniicknii  HAyYHO-MCCIIEIOBATEIbCKUM ~ MHCTUTYT  CEJNbCKOXO3SIMCTBEHHON
mukpoouonorun»y (PI'BHY BHUNCXM)*;

= QenepaibHOE  TOCYAAPCTBEHHOE  OIO/DKETHOE  HAYYHOE  YUpEeXKJICHUE
«DenepalibHbI  UCCHEAOBATENBCKUN LEHTP WHCTUTYT UWTOJOTMM W TE€HETUKH

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

! denepalibHOE TOCYJAPCTBEHHOE yupexacHue «DenepanbHblid UCCIEA0BATEIbCKAN LEHTP
«DyHnameHTaIbHbIe OCHOBBI OMoTexHoMorun» Poccuiickoii akagemun Hayk» (OUIL] buorexnomoruun
PAH): opunmansubiii caift. — URL: http:/www.fbras.ru

2 depepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE HAYyIHOE yupexaeHue «Bcepoccuiickuii HayqHO-
UCCIIEIOBATeNIbCKUI HHCTUTYT CeNbCKO-X03icTBeHHOM Ounotexnonorun» (OI'BHY BHUUCH):
odunmanbhelii caiit. — URL: http:/www.vniisb.ru

3®enepanbHOe  TOCYIapCTBEHHOE  OFOJUKETHOE  HayuyHoe  yupexiaenue «DemepaabHbIi
UCCIIEA0BATENIbCKUN LIEHTp Beepoccuiickuii THCTUTYT T€HETUYECKUX pecypcoB pacteHud umenu H.U.
Basunoay (PI'BHY ®ULL BUP): opunmanehsiii caitt. — URL: http:/www.vir.nw.ru

4 MenepanbHOE rOCYIApPCTBEHHOE OIOHKETHOE HAYYHOE yupexaeHue «Bcepoccuiickuii HayqHo-
UCCIIEIOBATENIbCKUIT MHCTUTYT CEeIbCKO-XO03sHCTBeHHOM MukpoOuonorun»y (OPI'BHY BHUNCXM):
odurmanbueli caidt. — URL: http:/www.arriam.ru

> DenepalbHOE TOCYJAapPCTBEHHOE OMOJDKETHOE HaydHoe yupexiaenue «DenepaibHblii
uccienoBaTenbCkuil neHTp MHCTUTyT 1murosnoruu u reHetuku Cubupckoro oraeneHus Poccuiickoit
akanemun Hayk» (OI'BHY UIul' CO PAH): odbunmanersiii caiit. — URL: http:/www.bionet.nsc.ru
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» (denepanbHOE rOCYAapCTBEHHOE aBTOHOMHOE OOpa30BaTEIbHOE YUPEKIACHHE
BBICIIIETO 00pa3oBaHus «MOCKOBCKHIA (PM3UKO-TEXHUICCKUNA HHCTUTYT) HAIMOHATHHBIN
nccnenoBarensckuii nentpy» (PrAOY BO MOTHN)!;

» QDenepaiabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIECHUE
BBICIIIEr0 0Opa3zoBaHusi «MOCKOBCKHU TOCYJIapCTBEHHBINM YHHMBepcuUTeT WMeHH M.B.
JIomonocosa» (PI'BOY BO MI'Y)?;

» (denepanbHOE TOCYJApPCTBEHHOE OIOKETHOE O00pPa30BATEIbHOE YUPEKIACHHE
BbicIiero oOpa3oBaHusa «CaHkT-IleTepOyprckuili rocyJapCTBEHHBIM YHUBEPCUTET
(®I'BOY BO CIIoI'Y)?;

» QdenepaabHOE TOCYJIAPCTBEHHOE aBTOHOMHOE OOpa30BaTENbHOE YUYPEKIICHUE
BeIcIiero  oOpaszoBanus «HoBocmOMpcKuii  HAIMOHANBHBIM  MCCICAOBATEIHCKUI
rocyapcTBeHHbIN yHuBepcuteT» (PIAOY BO HI'V)*;

= QDenepanabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIECHUE
BBICIIEr0 oOpa3zoBaHus «PocCHIICKHMII TOCYIapCTBEHHBIM arpapHbIi YHHUBEPCUTET —
MCXA wumenn KA. Tumupszeran» (®I'bBOY BO PIAY-MCXA wumenu
K.A. TumupsizeBa)’;

* ABTOHOMHasi HEKOMMeEpueckas oOpa3oBaTelbHasl OPTraHU3alMs BBICIIETO
oOpasoBanus «Hayuno-rexnonornueckuii yausepeureT «Cupuycy» (HTY «Cupuyc»)®.

CoBpeMeHHbIE  HalpaBlICHWs  Pa3BUTUSL ~ arpoOMOTEeXHONOruid.  MeTojbl

OMOTEXHOJIOTHH B HAYKE Y NPAKTUKE. J[eMOHCTpaIys BUIEOPOIUKOB .

1 ®enepanbHOE TOCYZAPCTBEHHOE ABTOHOMHOE O00pAa30BATENbHOE YYPEXKIEHHE BBICIIETO

obpazoBaHust «MOCKOBCKUH (PU3MKO-TEXHUUECKUI WHCTUTYT) HAIIMOHAJIBHBIA MCCIE0BATEIbCKUN
ueHtp» (PIrAOY BO M®TH): opunmansuslii caitr. — URL: http:/www.mipt.ru

2 MeneparbHOE TOCYIAapCTBEHHOE OFO/DKETHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO
obpazoBaHust «MOCKOBCKHMI TOCYZapCTBEHHBIM yHuUBepcuteT wumMenn M.B. JlomoHocoBay:
odunmansueli cait. — URL: http:/www. msu.ru

3 MenepasbHOE TOCYJAPCTBEHHOE OIOKETHOE O0Opa30BATENBHOE YUPEKIECHUE BBICIIETO
oOpazoBanus «CankTt-IlerepOyprckuii rocynapcrBeHHblii yHusepcurer» (®PI'BOY BO CIIGIY):
odunmanesHeiii caiiT. — URL: http:/www.spbu.ru

4 MenepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE O00pa30BaTENbHOE YUPEKIEHHE BBICIIETO
obpazoBanust «HoBocruOMpckuii HaIMOHAIBHBIN UCCIIEA0BATENbCKUI TOCYAAPCTBEHHBIA YHUBEPCUTET
(®rAOY BO HI'Y): odpunmansusiii caifr. — URL: http:/www.nsu.ru/n

> MenepatbHOE TOCYJAPCTBEHHOE OMOKETHOE OOpa30BATENBHOE YUPEKIECHUE BBICIIETO
oOpazoBanus «Poccuiickuii rocyaapcTBeHHbI arpapHblii yHHBepcuteT — MCXA wumenn KA.
Tumupszesay (PI'BOY BO PIAY-MCXA umenu K.A. Tumupsizesa): opuuuanbubiii caidt. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKOMMepYeckas oOpa3oBaTeNbHas OpraHM3allds BBHICHIETO O0Opa3OBaHHUS
«Hayuno-texnonornyeckuii yausepcuret «Cupuycy» (HTY «Cupuycy): opunmansueiii caiit. — URL:
http:/www.siriusuniversity.ru/

7 CM. npunoxeHue.
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Jlabopamopnwie u npakmuueckue pabomol

Uccnenosarenbckas padbora «Co3znanue OMOJOTMUECKH aKTUBHBIX J0OABOK U
BUTaMHHOB.

UccnenoBatenbckas pabora «BpIBe€HHE HOBBIX COPTOB pPACTEHUH, MOPOJ]
KUBOTHBIX C 3aJJaHHBIMU CBOMCTBAMID.

UccnenoBarenbckas padota «Co3ganue 0akTepuid, CioCOOHBIX nepepadaThiBaTh
HE(PTh U YCTPAHATD MOCIEACTBHS €€ Pa3IMBOB: ITIOCHI U MUHYCBD».

Oxckypeus («bruotexHoorus: Hayka U kKU3Hb») B By3 uiin HUN.

2. O0mme mMoOHATHSI OMOTEXHOJIOTHH (2 4)
[TonaTre OWOTEXHOJIOTHMH. 3adyeM 4YeJOBEKY OHOTCXHOJOTHH, B YeM UX
MPEUMYIIECTBO Tepe]] XUMUICCKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMIPOMBINIJIICHHBIC MUKPOOPIaHU3MBbI, KJIICTKH U TKaHHU paCTGHHﬁ, KNBOTHBIX.

Jlabopamopnvie u npakmuueckue pabomol
[Mpaktuueckass pabora «IIpumepsl mpUMEeHEHHS OWOJOTHYECKUX OOBEKTOB B

TBOEU KU3SHN.

3. OcobenHOCTH ArPOOMOTEXHOJI0THH (4 1)

enu u 3amauu arpoOuoTexHOJOTHH. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
buorexHomornueckre moaxoabl IS HAJEKHOTO COXPAaHEHUs KOJIJIEKIIMN MeHeTUUECKUX
PECYpPCOB PaCTCHUM U KUBOTHBIX. [[OHATHS O MOJIEBBIX, in Vitro U KPUOKOJUIEKIUIX. PocT
U Pa3BUTHUE KUBOTO OOBEKTA B 3AMKHYTOW CUCTEME B KOHTPOJMPYEMBIX YCIOBUSIX: KaK
3TO BO3MOXHO.

OcHOBHBIEC TTOMEIIEHUS 1151 TTIOJTHOIIECHHOM paboThI JIabopaTopuu OMOTEXHOJIOT MU
(tamuHapHas KOMHaTa, CBETOBas, AaBTOKJIABHAs KOMHAThl, IOMEIIEHUE MJIs
MIPUTOTOBJICHUS MTUTATEIIBHBIX CPEJl, MO€UHAs): X (PYHKIIMOHAT U OCOOCHHOCTH.

OcHOBHBIE TIPUOOPHI Il OpraHu3aluu J1a0opaToOpuu OMOTEXHOJOTHH, UX
(YHKIIMM ¥ BO3MOXXHOCTH (QBTOKJIaB, CyxokapoBou mikad, AucTuuisTop, pH-merp,
BEChl, JIaMHUHAp-OOKC, CTEpPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIIMMaTu4eckass kamepa, Y ®-uoHU3aTop, XOJOAWIBHUKHU NI XPAHEHUS MUTATEIIbHBIX
cpen u Ap.). MHCTpyMeHTBl [JIsi NPUMEHEHUST METOJIOB OMOTEXHOJOTUU PACTCHHI
(mpenapoBaiibHasE WIJIa, CKaJblelb, IMHUHIET, HOXKHUIBI). (OCHOBBI TEXHUKH
Oe3omacHocT Tpu padore ¢ mpuOopamu. OCHOBHBIE HPUOOPHI IS OpraHH3alNH
nabopaTopun OMOTEXHOJIOTHHU: aBTOKJIAB, CyX0kKapoBo# mkad, AucTIIsATop, pH-MeTp,

BEChl, JIAMUHApP-OOKC, CTEPWIM3AaTOpP HMHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
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KIMMaTtndeckas kamepa, Y ©-HOHU3aTOp, XOJOMWIBHUKHU JJIsI XPAHEHUsI MUTATEIIbHBIX
cpen u aAp. MHCTpyMeHTHI [l NPUMEHEHUS METOJ0B OHOTEXHOJOTUHM PACTEHUIA:

nperapoBajibHas Urija, CKaJbIICIb, IMHICT, HOKHUIBI.

JlabopamopHhvie u npaxmuueckue pabomol

[Ipaktuueckas pabora «KynbTypHOE pacTeHre B KyJbTypallbHOM COCY/IE: OTHIIN
pacTeHue B IpoOUpKe».

UccnenoBarenbckas padota «PocT 4epeHKOB pacTeHH B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyJabTypa KJIETOK U TKaHeii (8 1)

MeTtonbl KyJIbTYpHI KIIETOK U TKaHEH B cenekuuu. KaurycHas kynaetypa. Kynerypa
KJIETOK M arperatoB kieTok. Kynerypa nportoruiactoB. [lomyueHne coMatudyeckux
rUOPUIOB METOJIOM CIUSIHUSI U30JIMPOBAHHBIX TPOTOILJIACTOB.

Kiterounas cenexuus. Mcnonb30BaHue rarioniny B CENEKLNH.

[Ipumepsl TpUMEHEHHS KYJIBTYP KJIETOK M TKaHEW B HAYUHBIX UCCIEHOBAHUSX U
B npakTuke paznuunbix HUW: 3HaKOMCTBO ¢ IUTEpaTypoil — HAyYHBIMU ITyOJIUKAIUSIMU
0 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHUS, ’KUBOTHBIE).

XapakTepucTuKa KJIETOK, KyIbTUBUPYEMBIX in vitro. MopdoreHeTndeckue myTu
Pa3BUTHS KIIETKU N VIlro.

N3BecTHbIE KOJIEKIMH OMOTEXHOJOTHUYECKHX OOBEKTOB — HMX pOJIb, 3a/ayH,
cocTaB, TMpuMepsl (in Vitro KOJUIGKIMM PACTeHWH, KOJJIEKIIMM IITaMMOB
MUKpoopraHu3MoB. CeMuHap 1Mo MPOYUTAHHOM JIUTEepaType, JOKIaIbl 00yUJaIOIIUXCs).

buorexHonorusa Nponu3BOACTBA KYyJIbTYPhI KJIETOK, TKAHEN U OPraHOB PACTEHUM.

Jlabopamophuvie u npakmuueckue pabomoi

ITpakTnueckas padota «lIpoTomnacTsl KIETOK».

UccnenoBatenbckast padota «CylecTBYIOMNE KOJUIEKIUN KJIETOK U ILITaMMOB
B Poccum u ux ponb B pa3BUTUH F€HETHYECKUX TEXHOJIOTUIN.

UccnenoBarenbckas padora «I'.JI. KapneyeHko Kak reHEeTHK-3KCIEPUMEHTATOP

U OMOTEXHOJIOD.

5. IlutaTesibHbIE Cpeabl IJIsl ATPOOHOTEXHOJIOT U (2 1)

Makpo- ¥ MUKpPORJIEMEHTBI, HCTOYHUKHU YIJIEBOAOB, BUTAMHUHBI, JKEIUPYIOIINE
areHThl. THUIBI MUTATENBHBIX CPEN — )KUJIKUE U TBEPIBIE.

[lutaTenbHble cpeabl JUIsl OHOTEXHONOTMM pacTeHuil. Pa3paboTka HOBBIX

IMATATCIIBHBIX CPCO, B TOM YUCJIC BKIIIOYAIOIINX 6I/IOCTI/IMy.TI}ITOpI>I U JPYTue peryjsiTOpPhbI
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pocra. MeToapl ONTUMHU3AaLMM NUTATENbHBIX cped. (OCHOBHBIE KOMIIOHEHTBI
NUTATENbHBIX Cpel  (MaKpOAJIEMEHTBI, MHUKPOAJIEMEHTBI, HWCTOYHHUKH YIJIEpoAa,
BUTAMHHBI, JKEJIUPYIOIIHE areHTbl, PEryJaTopbl pocTta). YpoBeHb pH nuTaTenbHOU

Cpeabl U €ro BIMSHUAE HA pa3BUTHE pacTeHuil. Becsl, pH-meTp.

Jlabopamopnvie u npakmuueckue pabomol

JlabopatopHasi pabora «IluTaTenbHble cpebl W YCIOBUS KYJIbTUBUPOBAHUS,
KYJIbTYPbl PACTUTEJIbHBIX KJIETOK U TKAHEW.

[Ipaktuueckass pabora «llpuroroBneHue CTOKOBBIX (MAaTOYHBIX) PaCTBOPOB
MaKpo- 1 MUKPO3JIEMEHTOB MUTATENbHOU cpe/ibl Mo nponucu Mypacure u Ckyray.

[Ipaktuueckass pabota «lIpuroroBneHre MNUTATETBHBIX Cpel Ji1 BBEACHUS

B KYJIIBTYDPY iR Vitroy.

6. Peryasitopnl pocta Kak pakTopbl ycnexa 0MOTEXHOJIOTMH pacTeHuii (4 1)

Poct wu pasButne pacrenuil. OctanbHble dTambl OHToreHeza. OOmue
3aKOHOMEPHOCTH POCTA PACTEHUI.

OcHOBHBIE KJIAacChl (PUTOTOPMOHOB (2yKCHHBI, ITUTOKUHUHBI, THOOEPEIITNHBI,
ABK, sTuinieH u ap.) 1 uxX QyHKIIMM HAa pa3HBIX 3TAMAaX Pa3BUTHUS PACTEHUS.

N3BecTHBIE T€HETUUYECKHE MEXAHU3Mbl, KOHTPOJHMPYIOIIME POCT U Pa3BUTHE
pacTeHuil.

DHJIOTEHHBIE U 9K30TE€HHBIE PETYJISTOPHl POCTA PACTEHUM B MPOOUPKE.

Jlabopamophvie u npakmuueckue pabomul
JlabopatopHasi pabota «DeHoTUNIMYECKasT OIEHKA POCTa M Pa3BUTHs PacTECHUU

B 3aBUCHUMOCTH OT HaJIM4YUA (bHTOFOpMOHOB B IIMTATEILHOU cpeacH.

7. buorexnoJiorus pacrenuii (10 4)

Bo3MoXHOCTH TIpUMEHEHUsT arpoOMOTEXHOJOTUH B CEJIEKUUH, CEMEHOBOJICTBE
Y IATOMHHUKOBO/JICTBE.

bosiesun u ummyHnuret pacrtenuit: ot H.M. BaBuiioBa 10 COBpEMEHHOCTH.

YcKopeHHas U TpaJAMIMOHHAs CEJIEKIUS: COKPAIIAEM CPOKH MOJIyYEHHs HOBBIX
coptoB. OcHOBHbIE MeTonbl cenekuuu. ['mbpupmzanus. @opmel ordopa. OCHOBHBIE
HaNpaBJE€HUSl CEJIEKUUU: YIYUIIEHHE YpOKalHOCTHU, YCTOMYMBOCTH K OMOTHYECKUM
1 a0MOTUYECKUM (PaKTOpaM.

O310pOBJIEHNE PACTEHUH OT BUPYCOB C IMOMOIIBI0 METOJIOB OMOTEXHOJIOTUH:

MCTO/JbI KYJIbTYPBI allTMKaJIbHBIX MEPUCTCM, TCPMOTCPAIINH, XEMOTCPAIINH, KPUOTCPAIINH
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U KOMIUIEKCHOM Tepanuu. I[lomydeHune O0310pOBICHHOTO ITOCAJ0YHOIO Marepuaia —
KITyOHEU KapTo(dens U CaXEHIIEB TJI0/IOBBIX KYIBTYP.

KynbTuBUpOBaHME PaCTUTENIBHOIO MaTepualia B KYJIbTYpEe in Vitro: OCHOBHBIC
MPUHIMIIBL U MOJENN KYyJIbTUBHpPOBaHUA. KaimycoreHes, CyCE€H3MOHHBIE KYJIbTYPBI
pacteHuil. MUKpOpa3MHOKEHUE pacTEeHUN. DKOHOMHYECKUU 3(PQPexT oT BHEApECHHUS
METO/I0B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [loctkprorennas perenepanusi.

buonornueckue cpencrsa 3amUThl PACTEHHM: MPEUMYIIECTBA U IMEPCHEKTUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ JKUIKUM a30TOM, KpUOIIPOOUPKHU.

JlabopamopHule u npakmuueckue pabomol

[Ipaktuyeckass pabora «Pa3MHOXKEHHE IUIOJOBBIX PACTEHU YepEeHKOBAHHEM
¥ MUKPOPA3MHOKEHUEM — IIPUMEDP MAJIMHBI (MM 3eMJITHUKH, €KEBUKU, CMOPOIUHBI )».

[Tpaktuueckas pabota «BBeneHne pacTeHuil B KyJIbTypy in Vitro U MOAAEpKAHUE
YUCTOMN KyJIbTYpPbl SKCIUIAHTOBY.

[IpakTuueckas pabota «PazmMHokeHHe kapTodesst B MpOOUPKEY.

UccnenoBarenbckass pabdora «Kak moiy4aroT TOTOMCTBO — BEreTaTHUBHO
Pa3MHOXXAEMBIX KYJIbTYp €CIIM HE CEMEHaMU?»

UccnenoBarenbckas pabota «BeipanmuBanue pacTeHUN B IPOOUPKEY.

UccnenoBatenbckass pabora «Kak Oo0Xbsi KOpOBKa Yypokail cmacaia —

0 COBPEMEHHBIX CIIOCO0aX OMOIOTHUECKON 3aIUThHI PACTCHUID.

Moayab «CoBpeMeHHbIE OMOTEXHOJIOTUM B celekuum». 11 knacce (34 1)

1. I'enernueckue pecypceol Poccun (6 1)

Crparerun coxpaHeHHUs] TEHETHUECKHX pecypcoB. CoxpaHEHUE pacTeHH in Situ
U ex situ.

buopecypcubie komnekiuu Poccuu. Kosnekiusi TreHETHYEeCKHUX pecypcoB
pactenuit BUP. T'epbapuit BUH. Komnekuusi reHETHYECKUX PECYpPCOB >KUBOTHBIX
BHUUI'PXK. Komnexkuun kinetok u mramMoB BHHUUCXM. JleMoHcTpanus

BHIEOPOJIMKOB,

Jlabopamophvie u npakmuueckue pabomul
Hccnenosatenbckast padora «Ilo matepuanam dopyma «I'eHernueckue pecypcobl

Poccuny» (BbIOpaTh 11000# AOKIaA ¥ MOJATOTOBUTH 110 HEMY COOOILIEHHE).

' Cm. npunoxenue.
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2. OCHOBBI reHeTHKH U ceJiekunu (8 u)

HacnenctBeHHOCTh 1 KBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
N3MeHYnBOCTh MyTallMOHHAS U MOJU(DUKAITMOHHASI.

I'en — wMarepuanbHBIi HOCUTEIb HACIEACTBEHHOCTH U  MW3MEHYHUBOCTH.
HyxinenHnoBbie KuCHOTHI. JIOKaM3anus TeHETUYECKOr0 Marepuaina B KieTke. [lenenue
kierok. Permmkanus [JHK. OcHoBHas morma MonexysisipHoi 6uosioruu. TpancKkpumims.
Tpancmsanua. Myranuu.

3aKOH TOMOJIOTUYECKUX PSIAOB B HaclieACTBeHHON n3MeHunBocty H.M. BaBunosa

B 1920 1 2020 rr. JleMOHCTpaLyus BUIEOPOIUKOB! .

Jlabopamophvie u npakmuueckue pabomul
[Tpaktuueckas padota «MoauuKamoHHass K3MEHUYUBOCTh B PUPOJIe» (COOpaTh
Y CPABHUTH JIUCThS, IIBETKU C OJTHOTO PACTEHUS U/WJTH C PA3HBIX).

Uccnenosarenbckas padota «['MO — 310 MyTaliuu Wiu MOAUPUKALIHI Y

3. Un:xeHepusi B Ouosiorum pacrenuii (15 4)

Knerounas u reHHas MH)XEHEPUS PACTECHUUN JJIs1 PA3BUTHS CEJICKLIUH.

[IpupoIHO-TpaHCTEHHBIE PACTCHUSI.

Pacrenus-6uodadbpuku.

buorexnonornyeckne MeToibl B CENEKIUU PACTEHUM.

['eHernueckoe penakTUPOBAHHUE KYJIbTYPHBIX pACTEHUU. YeM TIeHeTu4ecKoe
pEAaKTUPOBAHUE OTIUYAETCS OT TEHETUUECKON MOIU(pUKAIUY.

[Tonck HOBBIX T€HOB-MUIIIEHEH: CyllecTBYtomue Metoauku. [Iposenenue in silico
aHausa.

['eHHass WHXXEHEpUs] 3€PHOBBIX KyJbTyp. ['€HHas HHXXEHEpHUsl XJIOMYaTHHUKA.
I'ennas wnxeHepus Tomara. I'eHHas MHKEHEpus cOU. ['eHHas MHXKEHEpHUs IJI0JO0BBIX

KyAbTyp. I'eHHas nmkenepus kaprodes. JleMoHcTpanus BUIEOPOIUKOB,

Jlabopamopnulie u npakmuueckue pabomol
[Ipaktuueckas padota «lIpoBenenue in silico ananu3a A NOKUCKa HOBBIX T'€HOB-

MUIIEHEHN I pEAAKTUPOBAHUS KYJIbTYPHOTO pacTeHus (Ha BEIOOP)».

4. Un:xeHepusi B 0MOJIOTMH *KUBOTHBIX (5 4)
CoBpeMEeHHBIE METOJIBI B JKHBOTHOBOJICTBE: TPAHCIUTAHTAIlMS OSMOPHOHOB,

XUMCPHBIC JKUBOTHBIC, KIIOHHUPOBAHHUC.

! C™. npunoxenue.
2 CM. IPUIIOKCHHE.
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I'ennas HH)XCHCPHUA B JKUBOTHOBOACTBC.

Jlabopamopnuie u npakmuueckue pabomol

[IpakTuueckas padora «IIpoBenenue in silico ananuza Jijisi MOMCKa HOBBIX T€HOB-
MUIIEHEN I pEAAKTUPOBAHUS )KUBOTHOT0» (Ha BHIOOD).

UccnenoBatenbckas pabora «['eHHass WHXXKEHEPHs] JKUBOTHBIX: apTyMEHTHI

32 U IPOTHBY.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temur 3auamu

Konuuecmeo

Hacoe

OcHogHoe codepoicanue

MoayJib «ArpoTEeXHOJIOTMM HACTOsIIIero u Oyaymero». 10 kiace

1. BuorexHomorus Kak Hayka

4

Hctopust BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/ieiibl, CBS3b
OMOTEXHOJIOTUH C JPYTUMH HayKaMH
(bmomorueit, 60TaHUKOM, 300JI0THEH,
MHUKPOOHOJIOTHEH, OMOXUMHUECH,
dbu3noIoruen, reHeTUKOM,
MEIMUITMHON) U OTPACIISIMU
MPOMBIILJIEHHOCTH (TTUIIEBAsL, JIerKas),
CEJIbCKOT'0 XO351MCTBa
(’KUBOTHOBOJICTBO, PACTEHHUEBO,ICTBO)
U 3JI]paBOOXPAHEHUEM, U3BECTHBIC
By3bl U HUW, cBA3aHHbBIE

¢ OMOTEXHOJIOTHECH:

O®OUIL] buorexnonoruu PAH,

dI'bBHY BHUUCE,

OI'bHY ®UI] BUP,

dI'BHY BHUHUCXM,

Buowt oesmenvnocmu obyuarowuxcs

PackpwiBaTh cojiepkaHue TEPMUHOB
Y TIOHSITUH: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTHH.

OnurcpIBaTh MPOIIECC BBHITOJTHEHUS
HCCIICIOBAHUM U TPOTHO3UPOBATH
PE3YIBTATHI SKCIICPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAYYHBIC
IITKOJIBI B 001aCTH OMOTEXHOJIOTHH.
Paznuuath pas3aensl OMOTEXHOIOTHH
KaK HayKH.

CpaBHHBATh CBSI3b OMOTEXHOJIOTHHU
C pPa3JIMYHBIMM OTPAC/IIMH HAYKH H
MIPOMBIIIICHHOCTH.

BBISBIATE pa3audaust MEexX Iy
pazaenaMu OMOTEXHOJIOTHH.
dopMyIHpOBaTh U OOBSICHATH

IIPUHLINI Pa3BUTHS HAYKU
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Temubr 3auamuii

2. O0111e mOHITUSA

OHMOTEXHOJIOTHH

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

OI'bHY Ulul” CO PAH,

OI'AOY BO MOTHU,

OdI'bOY BO MI'Y,

dI'bOY BO CIIol'Y,

OI'AOY BO HI'Y,

®I'BOY BO PI'AY-MCXA umenu
K.A. Tumupssesa.

CoBpeMeHHbIE HAMPABJICHUS PA3BUTHS
arpoOHOTEXHOJIOTHI. MeToIbI

OMOTEXHOJIOTUU B HAyKE U MPAKTUKE

[Tonsarue OMOTEXHOIOTUU. 3aUeM
YeJI0BeKY OMOTEXHOJIOTUH, B UYEM UX
MPEUMYIIECTBO MEepel XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTHH: TTPOMBIIIIJICHHBIE
MUKPOOPTaHU3MbI, KIETKUA U TKaHU
pacTEeHUM, )KUBOTHBIX.

[IpakTuueckas padota «IIpumepsr

Buowvi oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinosHeHue npeaioKeHHbIX
HCCIIeIOBATEILCKUX paboT:
«Co3ganne OMOJIOTHYECKH aKTHBHBIX
JI00aBOK ¥ BUTAMUHOBY, « BEIBeICHIE
HOBBIX COPTOB PACTEHUM, IOPO
YKUBOTHBIX C 3aJJaHHBIMU
cBoiicTBaMny, «Co3anne OaKkTepui,
CIIOCOOHBIX TIepepadaThiBaTh HEDTH

U YCTPAHSTh MOCIEACTBUS €€
PAa3JIMBOB: IIIOCHI U MUHYCBD».
OKkcKkypcus « bBUOTEeXHOJIOTus: HayKa

Y XU3Hb» B By3 win HIU
PackpriBaTh cojiep:kaHie TEPMUHOB

1 MOHATHH: 00BEKTh OMOTEXHOJIOTHH,
KJICTKU Y TKaHU PacTEHUM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh Mporiece
OMOTEXHOJOTHYECKOTO MPOU3BOACTBA.
XapakTepu3oBaTh pa3InyHbIC

00BEKTHI OMOTEXHOJIOTHIA.
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Temubr 3auamuii

3. OcobennocTu

arpoOMOTEXHOJIOTUN

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

IMPUMCHCHUA OMOJIOTHYECKHUX

00BEKTOB B TBOCH JKHU3HI

e 1 3a1a49K arpOOMOTEXHOJIOTHH.
OcHOBHBIE 00BEKTHI
arpoOMOTEXHOJIOTHH.

buoTrexHonorunueckue IIoAXOAbI

Buowvi oesmenvnocmu obyuarowuxcs

PaznmuuaTe mpOMEITIUICHHBIE
MUKpPOOPTaHU3Mbl, KIIETKH U TKAaHU
pacCTEHHUH, )KUBOTHBIX KAK
OMOTEXHOJIOTUYECKHE OOHEKTHI.
CpaBHUBaTBh MEXIy CO00M MPOLIECCh
XUMHUYECKOT0 CUHTE3a U
OMOTEXHOJIOTHH.

BrisBrats Hanbosee r¢pexTuBHBIE
00BEKThI OMOTEXHOJIOTHUHU.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOeHUs U (QYHKIMH PA3TUUHbBIX
OMOJOTUYECKUX OOBEKTOB.
dopMynupoBaTh U OOBIACHSTH
OPUHIUI pabOThI
OMOTEXHOJOTHYECKOTO TIPOU3BOJICTBA
BBIOpaHHOM TPYIIIIBI BEIIECTB/
MaTepUasoB

PackpbiBath coniep:kaHne TEpMUHOB
Y TIOHSTUN: COXPAHEHUE PACTEHUN

Y )KUBOTHBIX, BUBI KOJUTCKITUH

T€HETHYECKOT0 pa3HO00pa3usl.
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Temubr 3auamuii

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

JUISL HAZIEKHOTO COXPaHEHUS
KOJUICKIIUM TEHETUYECKUX PECYPCOB
pacTeHUH U )XKUBOTHBIX. [[oHATHS

0 MOJIEBBIX, IN VIIro

U KpUOKOJUIeKIUsAX. Poct u pa3Butue
KUBOT'0 OOBEKTa B 3aMKHYTOU
CHUCTEME B KOHTPOJIUPYEMBIX
YCJHOBUSX: KaK 3TO BO3MOKHO.
OCHOBHBIE TTOMEIICHUS

JUTSI IOJTHOLIEHHOM paOOoThI
JabopaTopur OMOTEXHOJIOTUHI
(JlTamuHapHasi KOMHaTa, CBETOBas,
aBTOKJIABHAsl KOMHATBHI, IOMEILEHHE
JUUISL IPUTOTOBJICHUS MUTATEIbHBIX
cpel, MoeuHas): X PyHKIMOHAI

1 OCOOCHHOCTH.

OcHOBHBIE TTPHOOPHI

JUTSl OpTraHU3alluK JIa0OpaTOPHUH
OMOTEeXHOJIOTHH, X QYHKIIUU

1 BO3MOKHOCTH (aBTOKJIaB,

CYyXO0XapoBoil mkad, AUCTUILISATOP,

Buowvi oesmenvnocmu obyuarowuxcs

OnurceIBaTh MPOLECC COXPAHEHUS

Y Pa3MHOKEHUS PaCTEHUM

B KOHTPOJIMPYEMBIX YCIIOBUSX CPEBIL.
XapaktepusoBath (ha3bl pocTa

Y Pa3BUTHS PACTEHUH B 3aMKHYTOU
CUCTEME.

Paznuuats npenmyniecTsa

Y HEJIOCTATKU PA3JIUYHBIX TUIIOB
KOJUIEKLIUH.

CpaBHUBaTh 3TaIbl padbOTHI

B 1a00OpaTOpUn OMOTEXHOJIOTHUH.
BrisiBisaTe Hanbosee 3 hekTuBHbBIC
MPUEMBI JJI1 COXpaHEHUs 00pa30OB
PacTeHUN U )KUBOTHBIX.
XapakTepu3oBaTb 0OCOOEHHOCTH
CTpoeHus U GyHKUIUU 00pa3LoB
pacTEeHHUi.

dopmMynupoBaTh U OOBACHSTH

IIPUHLINAIN KPUOKOHCEPBALMN PACTECHUI
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Temubr 3auamuii

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

pH-meTp, Bechl, lamuHap-O0KC,
CTEpUIIN3aTOP UHCTPYMEHTOB,
CBETOBAsl yCTAaHOBKA, KIIMMAaTHYECKas
kamepa, Y ®-uonusarop,
XOJIOWIIBHUKY JIJTIT XPAHCHUS
MUATATENIbHBIX CPe U JIp.).
HNHCTpyMEHTBI J1 IPUMEHEHUS
METOJ/I0B OMOTEXHOJIOTUU PACTCHHIMA
(mpenapoBabHas Urja, CKajIbIeb,
MIUHIIET, HO)KHUITBI). OCHOBHI TEXHUKH
0e30macHOCTH MpHU padboTe

¢ npudopamu. OCHOBHBIE TPUOOPHI
JUTSL OpTaHU3aIuy J1abopaTopuun
OHMOTEXHOJIOTHH: aBTOKJIAB,
CyXO0XapoBoi mKad, TUCTUILIATOP,
pH-meTp, Bechl, JlamuHap-O0KC,
CTEpUIIN3aTOP UHCTPYMEHTOB,
CBETOBAsl YCTAaHOBKA, KIIMMAaTHYECKAas
Kamepa, Y ®-noHu3arop,
XOJIOTUITLHUKH JIJIS1 XPaHCHHUS

MUTATEJILHBIX CPEl U JIp.

Buowvi oesmenvnocmu obyuarowuxcs
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Temwbl 3auamuii

4. KynpTypa KJIETOK U TKaHEN

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

NHCTpyMEHTHI [U1s1 IPUMEHEHHUS
METO0/10B OMOTEXHOJIOTUU PACTEHUM:
IIperapoBajIbHas UIJa, CKaJIbIIEIb,
IIMHIIET, HOKHHULIBIL.

[Ipaktrnueckas pabora «KynpTypHoe
pacTeHue B KyJbTypajJbHOM COCYJIE:
OIUIIN PACTEHHE B IPOOUPKEN.
UccnenoBarenbckas pabora «Poct
YEPEHKOB PACTEHUH B BOJE C Pa3HBIM
ypoBHeM pH»

Metobl KyJbTyphl KJIETOK U TKaHEU

B cenekuuu. KamtycHas KynbTypa.
KynbTypa KIETOK U arperatoB KJIETOK.
Kynbrypa nporomiactos. [lonyyeHnue
COMATHYECKUX TMOPUIOB METOIOM
CIIMSIHUS U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Kinierounas cenexuus. Mcnonp3oBanue
TaluUIOUIUN B CEJIEKLIUM.

[IpuMepbl NpUMEHEHHUS KYJIBTYP

KJIETOK 1 TKaHEH B HAay4YHBIX

Buowvi oesmenvnocmu obyuarowuxcs

PackpbiBaTh co/iep:kaHNuE TEPMUHOB
Y MOHSITUIA: KAJTyC, TPOTOIIACT,
COMaTHYECKUI THOPU, TaIuIOn/I,
LITAMM.

OnwuceIBaTh MpoIECe
KYJIbTUBUPOBAHUSI KJIETOK U TKAHEH
pacTEeHH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC TaIlbI
KYJIbTUBUPOBAHHUS KJIETOK U TKAHEU
pPacTeHUN U )KUBOTHBIX.

BrisiBisTe Haubosee 3ppexkTuBHbIC
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Temubr 3auamuii

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

HCCIIEIOBAHUSIX U B IPAKTUKE
pazmuunbix HUU: 3HakoMcTBO

C JINTEPATYPOIl — HAYUYHBIMU
myOIUKAIMSAMU 110 pa3HbIM O0BEKTaM
(MHKpPOOBI, paCTEHHUSI, )KUBOTHBIEC).
XapaKTepUCTUKA KIIETOK,
KYJIbTUBUPYEMBIX 7 VIITO.
MopdoreneTudeckue myTH pa3BUTHS
KIIETKH in Vitro.

N3BecTHBIE KOJIEKIIUU
OMOTEXHOJIOTUYECKUX 0OBEKTOB —

WX pOJib, 33/1a4H, COCTaB, IPUMEPHI
(in vitro KONIEKIHNH paCTCHUH,
KOJUIEKIIMH IIITAMMOB
MHUKpPOOpranu3mMoB. CemMuHap

10 TPOYUTAHHOM JIUTEPATYPE,
JTOKJIa/Ibl O0YYArOIINXCS).
buoTtexHonorust npou3BOACTBA
KYJbTYpPBbI KJIETOK, TKAHEH 1 OPraHOB

PaCTEHUN.

Buowvi oesmenvnocmu obyuarowuxcs

METO/Ibl KyJIbTUBUPOBAHUS KIIETOK
Y TKaHEW pACTEHUH, JKUBOTHBIX,
MHKPOOPTAaHU3MOB.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOeHUS U (DYHKIINH KIETOK

Y TKAHEN pACTEHUU, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopmMyUpoBaTh U OOBSICHSITH
MIPUHIIAI BEIKUBAEMOCTH, POCTA

Y pa3BUTHUS KYJIbTUBUPYEMBIX KIETOK

U TKaHEH

28



Temubr 3auamuii

5. IIutarenbHbIe CPEAB

JUTS1 arpOOHMOTEXHOJIOT U

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

[IpakTuueckas padborta «IIpoTomniacTsl
KJIETOK.

HccnenoBarensckas paboTa
«CyniecTBYIOIINE KOJUIEKIINH KIIETOK
¥ TamMMoB B Poccrnu u ux poiib

B Pa3BUTHUH T€HETUYECKHUX
TEXHOJIOTUID.

HccnenoBarenbckas pabota

«I".JI. KaprieueHKO Kak r€HETHK-
AKCIEPUMEHTATOP U OMOTEXHOJIO
Makpo- 1 MUKpPODJIEMEHTHI,
HMCTOYHHUKH YTJIEBOJOB, BATAMUHBI,
KETUPYIOIIUE areHThl. THUIbl
MATATENBHBIX CPEJl — KUJKHUE

Y TBEpJIbIC.

[IutaTenbHbIE CPEABI

JU1sl OMOTEXHOJIOTUU PACTCHUM.
Pa3paboTka HOBBIX TUTATEIIBHBIX
Cpel, B TOM YUCJIE BKIIOYAOIINX
OMOCTUMYJISITOPHI U APYTHUE

peryaaTopsl pocta. MeTo bl

Buowvi oesmenvnocmu obyuarowuxcs

PackpbiBaTh co/iep:kaHNuE TEPMUHOB
Y TIOHSTUIA: UTATeNIbHAA Cpena,
KOMIIOHEHTBI MUTATEIbHON CPEMbL,
pH pactBopa.

OnuceIBaTh MPOLECC MTPUTOTOBICHUS
MUATATEIBHBIX CPEJ ISl PA3HBIX
00BEKTOB.

XapakTepu3oBaTh MPOLIECC
MIPUTOTOBJICHUS TUTATEIBHBIX CPEL

B 3aBUCHUMOCTH OT BRIOPAHHOTO

00BEKTA UCCIIECIOBAHUSL.
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Temubr 3auamuii

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

ONTUMU3ALNU TUTATEIBHBIX CPEI.
OCHOBHBIE KOMITOHEHTHI MUTATEIbHBIX
cpen (MaKpOdJIEMEHTHI,
MUKPO3JIEMEHTBI, UICTOYHUKHU
yIiepojia, BATAMUHBI, )KETUPYIOIINE
areHThl, PEryJIATOPbl POCTA).

Yposenb pH niurarensHoOM cpeapl

Y €0 BIUSHUE HA PA3BUTHE PACTECHUH.
Becsl, pH-metp.

Jlaboparopnas padota «I[lurarenbHbie
Cpellbl ¥ YCJIOBUS KyJIbTUBUPOBAHUS,
KYJIbTYPbI pACTUTEIBHBIX KIETOK

Y TKaHEW».

[IpakTrueckas paboTa
«IIpuroToBieHNE CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpO- U
MUKPORJIEMEHTOB MTUTATEIbHON CPEIb
no nponricu Mypacure u Ckyray.
[Ipaktuueckas pabota
«IIpuroroByieHrE MUTATEIBHBIX CPEL

IUISL BBEICHUS B KYJIBTYDY IR Vitro»

Buowvi oesmenvnocmu obyuarowuxcs

Pa3nnuaTe TUIBI MUTATENBHBIX CPEJl

B 3aBHCHMOCTH OT 3aJja4u
KYJIbTUBUPOBAHMUSL.

CpaBHHBaTh paCTBOPUMOCTH BELIECTB
BO BpEMs IPUTOTOBJICHUS
nuTaTeNnbHbIX cpell. CpaBHUBATH TUIIBI
HUTATEJIbHBIX CPEJ] B 3aBUCUMOCTH

OT UX COCTaBa.

BrisBisaTs Hanbosee BaxXHbIE
KOMITOHEHTBI TUTATEIbHON CPEbI

Y IPOTHO3UPOBATh 3P PeKT

OT HEXBATKH KaXKJI0TO

13 KOMIIOHEHTOB.

XapakTepu3oBaTh PyHKIUU
KOMITOHEHTOB ITUTATEJIbHBIX CPE/I.
dopmyarpoBaTh U OOBICHATD
IPUHIUI KyJIbTUBUPOBAHUS PACTEHUI
Ha UTATENbHBIX CPEIaX Pa3IMYHOTO

cocCTaBa
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Temubr 3auamuii

6. Perynsaropsl pocTa kak
(dakrTopsl ycnexa

OMOTEXHOJOTHH PACTCHUN

Konuuecmeo
yacoe
4

OcHoeHoe codepoicanue

Poct u pazButue pacTeHUN.
OcranpHbIE ATAIlbl OHTOTEHE3A.
OO611e 3aKOHOMEPHOCTH POCTa
pacTeHU.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruboepemnunbl, ABK, atumnen u ap.)
¥ UX (QYHKIIUU Ha pa3HBIX dTanax
pPa3BUTHS PACTECHHUS.

N3BecTHBIE TEHETUYECKUE
MEXaHHU3MBbl, KOHTPOJIUPYIOIIUE POCT
Y Pa3BUTHUE PACTCHUM.

OHJIOT€HHBIE U 3K30T'€HHbIE
PEryISTOPBI pOCTa PACTEHUI

B ITPOOUpKE.

JlaGoparopnas pabota
«DeHoTUNMYECKas OLIEHKA pOCcTa

Y pa3BUTHS PACTEHUI B 3aBUCUMOCTH
OT Hanu4usi GUTOTOPMOHOB

B MUTATEIILHOM Cpeae»

Buowvi oesmenvnocmu obyuarowuxcs

PackpbiBaTh conep:kaHe TEpPMUHOB
U TIOHATHI: (PUTOTOPMOHBI,
PEryJIATOPHI pOCTA PACTEHUH.
OnucbIBaTh MPOIECC POCTA

Y Pa3BUTHUS PACTCHUM.
XapakTtepu3oBaTh IIpOLECC pOCcTa

Y pa3BUTHUS PACTEHUI B 3aBUCHMOCTH
OT F€HOTHIIA U OKPY>KAFOIIUX
YCIIOBUH.

Paznnuate QyHKIUU pEryasiTOpOB
pocra.

CpaBHUBaTh (YHKIIUU PETYIATOPOB
pocra.

BbIsBIATH PYHKIIUU PETYIISATOPOB
pocCTa Mo NPEI0KEHHBIM 3P eKTam.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOCHMSI U PYHKLNHU PA3ITUYHBIX
(bUTOrOPMOHOB.

DopmMyIupOBaTh U OOBACHSITH
MNPUHIUI BO3IEUCTBUS (PUTOTOPMOHOB

Ha POCT U Pa3BUTUE PACTCHUU
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Temubr 3auamuii

7. BUOTEXHOJIOT U paCTEHUN

Konuuecmeo
yacoe
10

OcHoeHoe codepoicanue

Bo3MmoxHOCTH TpUMEHEHUSA
arpoOMOTEXHOJIOTUH B CEJIEKIINH,
CEMEHOBOJICTBE U TIMTOMHUKOBOJICTBE.

boJie3Hr 1 UMMYHUTET paCTEHUN:

ot H.U. BaBuiioBa 10 COBpEMEHHOCTH.

VY ckopeHHas ¥ TpaJuLHOHHAs
CEJIEKLIMS: COKpPALIaeM CPOKH
MOJIy4E€HHS] HOBBIX COPTOB. OCHOBHBIE
MeTOobI cenekuuu. ' nubpuanzanus.
®opmMmbl 0T60pa. OCHOBHBIE
HaIIpaBJICHUS CEJICKINN: YIy4lICHUE
YPOXKANHOCTH, YCTOUYUBOCTH

K OMOTHYECKUM 1 aOMOTHYECKUM
(hakTopam.

O310pOBJIEHNE PACTEHH OT BUPYCOB
C IOMOUIbIO METO/10B OMOTEXHOJIOTUU:
METO/IbI KYJIbTYPBI allMKaIbHBIX
MEpHUCTEM, TEPMOTEPAIINH,
XEMOTEpanun, KpHOTEpaInu

Y KOMIUIEKCHOM Tepanui. [loyyenue

03J0POBJICHHOI'O IMTOCAA0YHOTO

Buowvi oesmenvnocmu obyuarowuxcs

PackpbiBaTh coJiep:KaHUE TEPMUHOB
Y TIOHSITUN: CEJIEKLINS,
CEMEHOBO/ICTBO, MUTOMHUKOBO/ICTBO,
MHKPOPa3MHOKEHHUE PACTECHUH,
03JI0POBJICHHE PACTECHHUM.
OnuceIBaTh IpoIece
MHUKPOPa3MHOKEHUS paCTCHUH,
CO3JIaHHsI HOBOT'O UCXOJIHOTO
Marepuala s CeICKIMHI, 0TOopa,
03JI0POBJICHHS PACTEHUN Y OJTYYECHUS
03JI0POBJIEHHOTO MTOCAI0YHOTO
Marepuana.

XapakTepu3oBaTh MPOLIECC
YCKOPECHHOHW U TPAJUIIMOHHOMN
CEJIEKIIUH, MUKPOPA3MHOXKEHUS,
03JI0POBJIEHUS PACTEHUM.

Paznuuats MeTobl cenekunu,
CIIOCOOBI 03IOPOBJICHUSI PACTCHHIA.
CpaBHHBATh METO/IbI CETEKIINH,
CrocoOblI 03/I0POBJICHUS PACTCHUH.

BrisaBigars HanOoJiee 1 HAUMEHEE
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Temubr 3auamuii

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

MaTtepuala — KiyoHel kaprodens
Y CAXKEHIIEB IJI0JIOBBIX KYJIBTYP.
KynbTUBUpOBaHUE pACTUTEIBHOTO
MaTrepualia B KyJIbTYpE in Vitro:
OCHOBHBIE IPUHLIUIBI U MOJETN

KyJbTUBUpOBaHusA. Kamnycorenes,

CYCIICH3UOHHBIE KYJIbTYpPbI PACTCHUM.

Muxkpopa3MHOKEHHE PACTEHUM.
OKoHOMUYECKUN 3PPeKT

OT BHEJPEHUS METOJIOB
OMOTEXHOJIOTUH B PACTEHUEBO/ICTBO.
Kpuoxpanenue pacteHui.
KpuonporekTopsl.
[locTkproreHHas pereHepanus.
buosornueckue cpecTsa 3aiuThl
pacTEeHMIl: TPEUMYIIECTBA

Y MIEPCIEKTUBBI IPUMEHECHMUS.
Tepmoc u cocyn J{proapa ¢ )KUaKuM

a30TOM, KPUOIIPOOUPKH.

Buowvi oesmenvnocmu obyuarowuxcs

s PeKTUBHBIE CTTOCOOBI MOTyUECHUS
MCXOJHOr0 MaTepuania

JUIS1 CENIEKIUU; 0310POBJICHUS
pacTeHU.

XapakTepu3oBaTb 0COOEHHOCTH

U QYHKIHUUA METO/IOB CEJIEKIIUH,
CI0cO00B 03/J0POBJICHHUSI PACTEHU.
dopmyarpoBaTh U OOBICHATD
MPUHIIUI TPATULUOHHON

Y YCKOPEHHOU CEJIEKLIUU, IIPUHIIUII
paboThI TOTO UM UHOTO METOJ1a

03JI0POBJICHUS PACTCHUN

[Ipaktrnueckas padbora «Pa3mHokeHnE

IIJIOAOBBIX paCTCHI/Iﬁ YCPCHKOBAHHUECM
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Temubr 3auamuii

HUTOI'O I10 MOV JITO

Konuuecmeo

Hacoe

34

OcHoeHoe codepoicanue

Y MUKPOPAa3MHOKXEHUEM — IIPUMEP
MaJIMHBI (W 3€MJISTHUKH, ©KEBUKH,
CMOPOIUHBI )».

[Ipaktruueckas pabota «BBenenue
PAcTEHHN B KYJbTYDY in Vitro

Y NOJIIEPKaHUE YHCTOU KYJIbTYpPbI

OKCIIJIAHTOB).

[Ipaktruueckas padota «PazMHOXKeHHE

KapTodens B IpoOUpPKeE».
Uccnenorarenbckas padbora

«Kak nosry4arot moroMcTBo

BEr€TATUBHO PA3MHOKAEMBIX KYJIbTYP

€CJIi HE CeMEHaMU?»
HccnenoBarenbckas paboTa
«BpIpamBanne pacTeHUn

B ITPOOUPKE».
HccnenoBarensckas padota «Kak
00Xbs1 KOPOBKA yporKail cracalia —
0 COBPEMEHHBIX CIOCO0ax

OMOJOrMYECKOM 3aLIUThI PACTEHUI

Buowvi oesmenvnocmu obyuarowuxcs
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Temubr 3auamuii

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

Monyab «CoBpeMeHHbIe 0MOTEXHOJIOTHH B cejekuumn». 11 kiaace (34 1)

1. 'eneTnyeckue pecypchbl

Poccun

6

Crtpareruv COXpaHeHUs TEHETUUECKHUX
pecypcoB. CoxpaHeHHE pacTeHUH
In situ v ex situ.

buopecypcusbie komtekunu Poccun.
Kosnekius reHeTUueCKuX pecypcoB
pactennit BUP. I'ep6apuit BI1H.
Konneknus reHeTHYeCKUX pecypcoB
s>knBoTHEIX BHUUI PX. Komnexun
kieTok 1 mraMmmoB BHUMCXM.
UccnenoBarenbckas padboTa

«ITo marepuaiiam popyma

«I"enernyeckue pecypcol Poccum»

Buowvi oesmenvnocmu obyuarowuxcs

PackpsIBaTh coziepKkaHne TEPMUHOB
Y TIOHSTUN: COXPAHEHUE PACTEHUN
in situ v ex situ.

OmnuceIBaTh IMpoueCC COXpaHCHHUA

pPAaCTEHUU B YCIIOBUSIX in Situ U ex Situ.

XapakTepu3oBaTh CIIOCOOBI
COXPaHECHUS PACTECHUM B YCIOBHUSIX
in Situ N ex Situ.

Paznuuatek criocoObl cOXpaHeHUs

pAaCTEHUH B YCIIOBUSIX in Situ U ex Situ.

CpaBHUBaTh 0COOCHHOCTH
COXPAHEHHUs PaCTeHUH B yCIOBUIX

in situ v ex situ.

BrrsBisaTs Hanbosnee 3QpeKTUBHBIIM
npuéM 7151 COXpaHEHHSI KOHKPETHOTO
oOpas1ia pacTeHUH.
XapakTepu30BaTh 0COOCHHOCTH

1 QyHKIIUU.

dopmynupoBaTh U OOBSICHSITD
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Temubr 3auamuii

2. OCHOBBI TEHETHKH

Hn CCIICKI MU

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

HacneactBeHHOCTH 1 UBMEHUHUBOCTD —
OCHOBHBIE CBOMCTBA KUBBIX
oprann3moB. I3MeHUMBOCTh
MyTallMOHHAsI 1 MOAU(UKAIIMOHHAS.
I'en — MarepuanbHbIA HOCUTEID
HACJICICTBEHHOCTU U U3MEHUYHUBOCTH.
HyknenHOBbIE KUCIIOTHI.

Jlokanu3anus reHeTHYECKOro

MaTcpuajia B KJICTKC. J_IGJ'IGHI/IC KJICTOK.

Pennukamusa JIHK. OcHoBHast qorma
MOJIEKYJISIPHOI OMOJIOTHH.
Tpanckpunuus. TpaHcasnus.
MyTamuu.

3aKOH TOMOJIOTHYECKUX PAIOB

B HACJIEICTBEHHON U3MEHUYHUBOCTH
H.N. BaBunosa B 1920 u 2020 rr.
[TpakTrnueckas padorta
«MoaudukanmoHHass ”3BMEHUYMBOCTh

B IIpupojie» (coOpath U CPaBHUTH

Buowvi oesmenvnocmu obyuarowuxcs

NPUHLMII [7 Situ U ex Situ COXpaHEHUs
T€HETUYECKUX PECYPCOB PACTCHUIN
PackpsiBaTh coziepkaHue TEPMUHOB
Y TIOHSITUWA: HACJICICTBEHHOCTD,
W3MEH4YUBOCTh, I'eH, [[HK, PHK,
0€eJI0K, 3aKOH TOMOJIOTUYECKHX PSAJIOB
B HACJIEICTBEHHON U3MEHYMBOCTH.
OnuceIBaTh NPOSBICHUS
MOIU(PUKAIMOHHON U MyTaITMOHHON
U3MEHYMBOCTH, cTpoeHue JJHK

u PHK, Genkos.

XapakTepuzoBaTh CTPOECHUE

U QYHKIIMU HYKJIEUHOBBIX KUCIIOT,
OeKOB.

Paznuuars TUIIBI ”3MEHYUBOCTH.

CpaBHHBaTh MyTal[MOHHYIO

1 MOJIM(PUKAITMOHHY IO U3MEHUHUBOCT.

BrIsBasaTE MOIUDUKALIMT U My TaIUH.

XapakTepHu30BaTb 0COOEHHOCTH
u pynkuuu JJHK, PHK, Genkos.

dopMyIupPOBaTh U OOBICHITH
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Temubr 3auamuii

3. UnxeHnepus

B OMOJIOTMU pacTeHUI

Konuuecmeo

Hacoe

15

OcHoeHoe codepoicanue

JIMCThS, IBETKH C OAHOTO PACTCHUS
W/WIY C Pa3HBIX).
UccnenoBarenbckas padora «['MO —
ATO MYTAIMH WIIH MOJTUDUKAITIN 7
Knerounast u reHHass HHXEHEPHUS
pPacTeHUM [ Pa3BUTHUS CEJICKIIUU.
[TpupoHO-TpaHCTEHHBIE PACTCHUA.
Pacrenus-onodadbpuku.
broTexHoIOTrHYeCKHEe METOIbI

B CEJICKLIMU PACTEHUM.
['eHeTnyeCcKO€ peJaKTUPOBAHKUE
KYJIbTYPHBIX pacTeHui. Yem
T€HETUYECKOE PEAAKTUPOBAHUE
OTJIMYACTCS OT T€HETUYECKOM
MoAU(UKALIIH.

ITouck HOBBIX T€HOB-MMIIICHEH
CYLIECTBYIOIINE METOIUKHU.
IIpoBenenue in silico ananusa.
['eHHas MHXEHEPUS 3€PHOBBIX
KyJbTYyp. [ eHHas uHKkeHepus

XJIONMYaTHUKA. I eHHas HHKCHCPHA

Buowvi oesmenvnocmu obyuarowuxcs

IIPUHIIUII 1EUCTBUSA 3aKOHA
TOMOJIOTMYECKUX PALOB

B H&CH@I{CTBGHHOFI N3MCHYNBOCTU

PackpriBaTh copiep:kaHuE TEPMUHOB
Y TIOHATHUH: KJIETOYHAs U T€HHAs
WH)XEHEPHUS paCTEHHM, TEHETUYECKOE
penaktupoBanue, 'MO, in silico
aHaJu3.

OnuceIBaTh TPOLECC KIETOYHOU

Y TEHHOW UHXEHEPUU PACTECHUH,
MIPUHIIUIIBI TEHETUYECKOT O
penaktTupoBanus, cozaanue MO,
aTaIkl in silico aHam3a.
XapakTepu30oBaTbh COBPEMEHHBIE
JOCTU>KCHUS TeHHOU U KJIETOUHOU
WH)XCHEPHUHU Pa3HbIX BUJIOB PACTCHUMN,
MIpOBEJICHUE in silico aHaIU3a.
PaznuyaTh reHHYI0 U KJIETOYHYIO
HUHXEHEPHIO.

CpaBHMBATh OMOTEXHOJIOTHYECKHUE
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Temubr 3auamuii

4. Nnxenepus

B OMOJIOTHH KUBOTHBIX

Konuuecmeo

Hacoe

OcHoeHoe codepoicanue

Tomarta. [ eHHas MHXKEHEpUs COU.
['eHHas MH)KEHEPHUS TUIOIOBBIX
KyJbTyp. [ eHHass nHXKEeHepust
KapToders.

[IpakTuueckas padota «IIpoBeaenue
in silico ananu3a U1 ITOMCKA HOBBIX
F€HOB-MUIIEHEH JIJTS PETAKTUPOBAHUS

KyJIBTYPHOTO pacTeHusl (Ha BEIOOD)»

CoBpeMEHHBIE METO/IbI

B KUBOTHOBOJICTBE: TPAHCILJIAHTALIUS
AMOPHOHOB, XMMEPHBIC )KUBOTHBIE,
KJIOHUPOBAHHUE.

['eHnas nHXEeHEPUS

B )KUBOTHOBOJICTBE.

[IpakTuueckas padota «IIpoeaenue
in silico ananu3a 11d IIOUCKA HOBBIX
T€HOB-MUIIECHEN JUIsl pETaKTUPOBAHUSA

YKUBOTHOT'0» (Ha BBIOOD).

Buowvi oesmenvnocmu obyuarowuxcs

METO/Ibl B CEJIEKIIUN PACTCHUM.
BBIABIATE paznuuus MEXIy
F€HETUYECKUM PEIaKTUPOBAHUEM

1 TCHETUYECKOW Mo Tu(UKaIuei.
XapakTepuzoBaTbh 0COOCHHOCTH

U QyHKLHUH.

dopMyUpOBaTh U OOBSICHSITH
MPUHIIHAI KJIETOYHOW U TEHHOMN
VH)XEHEPUH, TEHETUYECKOTO
PEIaKTUPOBAHUA U TEHETUYECKOM
Mo U UKaITIT

PackpbiBaTh coJiep;KaHuE TEPMUHOB
Y TIOHSTUH.

OnunceIBaTh TPAHCIIIIAHTALIHIO
AMOPUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu30BaTh TPAHCIJIAHTAIIAIO
SMOPHUOHOB, XUMEPHBIX >KHUBOTHBIX,
KJIOHUPOBAHUE.

Paznuuarth TpaHCIUTAHTAIUIO

3M6pI/IOHOB, XHUMCPHBIX JKNBOTHBIX,



Temubr 3auamuii

NTOI'O 1O MOAYJITO
OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

Konuuecmeo

Hacoe

34
68

OcHoeHoe codepoicanue

Uccnenoarenbckas pabota «I'ennas
WH)XEHEPHUSA )KUBOTHBIX: apT'yMEHTHI

3a U MIPOTUBY

Buowvi oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.

CpaBHUBaTh TPAHCILJIAHTAIUIO
AMOPHUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu3oBaTb 0COOEHHOCTH

1 QYHKITUY.

dopMynupoBaTh U OOBACHSTH
MIPUHITUT TCHHOW WHXEHEPHH,
TCHETHYECKOTO PETaKTUPOBAHMUSI

Y TeHETUYECKOU MOoaupUKaIIIU
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IMPUJIIOKEHHUE. ®PNJIBMbI U 3AITMCHU TEJEBU3NOHHbBIX ITPOT'PAMM

MoayJib «<ArpOTEeXHOJIOTHH HACTOSIIIEro U Oyaymero». 10 kiaacc

Tema 1. Buomexnonozus Kak Hayka

Hoxymentanbubiii punsM Ceprest bpunesa «Hosbiii cBet. Hukomnaii BaBuinosy. —
URL: https://smotrim.ru/video/2618068

JlokymeHTanbHbl pusibM «CemMeHa, KOTopble cracyT udenoBeuecTBo». — URL:

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

Moayab «CoBpeMeHHbIe 0MOTEXHOJIOTUH B cesekum». 11 knace

Tema 1. I'enemuueckue pecypcol Poccuu

JlokymeHTalbHbIN (hUibM «3010TOH 3eneHblid 3anacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnoevl 2enemuKu u ceeKyuu

Ounpmbl U3 muKIa «Matpuiia Hayku». Science and plants. Hayka u pacrenust.
3epHobo6oBsie. — URL: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Huxcenepusn 6 6uoozuu pacmenuil

Ounbpmbl U3 muKIa «Matpuna Haykuy. Science and plants. Hayka u pacrenusi.

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