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MNOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTH M Ha3HAYEHHUE MPOTrPaMMbI

PabGouass mporpamma Kypca BHEYpOUHOM JeATenbHOCTH «CoBpeMEeHHbIE
arpoOMOTEXHOJIOTUH (arpoOMOTEXHOJIOTHICCKUN TPODHIIB)» ISl CpemHero oO0Iero
oOpa3oBaHus (majgee — TIporpamMma) pa3paboTaHa B COOTBETCTBHU C TPEOOBAHHUSIMHU
denepaabHOr0 TOCYJapCTBEHHOTO 00pa30BaTENBLHOIO CTaHJapTa CpPEIHEro OOIIETro
obopazoBanus (OPI'OC COO), opueHTHpoBaHAa Ha OOECNEYEHUE WHIUBUYATbHBIX
noTpeOHOCTEH 00yUaroIUXCsl ¥ HAIIPaBIlieHa Ha TOCTIKEHHUE TTAHUPYEMBIX Pe3yIbTaTOB
OCBOEHUS MPOrpaMMbl CPEAHETO O0LIEr0 00pa30BaHUs C YYETOM BbIOOpA YYaCTHUKAMHU
00pa30BaTENbHBIX OTHOIIEHUN KypCOB BHEYPOUHOW JIESATENILHOCTH. IJTO IO3BOJISIET
oOecreunTh eMHCTBO 00sA3aTenbHbIX TpeboBanuiit ®I'OC COO Bo BceM MPOCTPaHCTBE
IIKOJILHOTO 00pa30BaHUA: HE TOJIBKO Ha YPOKE, HO U 32 €ro Mpe/IeIaMu.

Hacrosimuii kypc mpeaHasHaueH Ui yriIyOJE€HHOTO HM3Y4YEHHs] OMOIOTHYECKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupeHusi 0a30BbIX 3HAHUMN, Pa3BUTUS MPAKTUUECKHUX

YMGHI/Iﬁ 1 HaBBIKOB B COBpeMeHHOfI OMOJIOTHH.

AKTYaJIbHOCTH Peau3aliy NPpOrpaMmbl

[Iporpammoii mpegycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YPOBHSI 3HaHWUW, a TakKe TMPAKTHUYECKOTO OmbiTa pPaboThl C J1abOpaTOPHBIM
o0opynoBaHUEM, OBJIaJCHUE MPUEMaMH HCCIIEIOBATEIILCKON AEATEIbHOCTH. MeTObl
OopraHu3aluu  00pa30BaTEIbHOW W  HAYYHO-MCCJIEIOBATEIBCKONW  JCSTEIBHOCTH
peaycMaTpuBalOT (HOPMUPOBAHHE y OOYYaAIOMIUXCS HECTAaHJAAPTHOTO TBOPYECKOTO
MBIIIUICHUS, CBOOO/IbI CAMOBBIPAYKEHUSI M MHIAUBUIYATbHOCTH CYKICHUH.

JIyist moHOTO y4yeTa MOTpeOHOCTeH 00yJaromuxcsi B MporpaMMe HCIONIb3yeTCs
nuddepeHIUPOBaHHBIM TOAXO0A, YTO CTUMYJIHPYET OOydYaromerocss K yBEIWYEHUIO
NOTPEOHOCTH B MHANBUAYATLHON, HHTEIJICKTYaIbHOW U MO3HABATEIHHON JIEATEILHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEIOBATEIHCKUX HABBIKOB. [IporpamMmma ctanet BocTpeOOBaHHOM
B TIEpPBYI0 ouepeAb OOy4YaloIIMMHCS, KOTOpble HMEIOT CTOWKUH HHTEpec H
COOTBETCTBYIOIIYI0 MOTHUBAIIMIO K U3YYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO 1UKJIA,
€CTECTBEHHBIX HAYK U TEXHOJIOTHIA.

B macrosmiee BpeMs Owuojormueckoe oOpa3oBaHHE JOJDKHO 00ECIICUUTH
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYI0, YKOJIOTHYECKYIO U MPUPOIOOXPAHUTEIBHYIO

IrpaMOTHOCTbD.



3HaHus B 00JIACTU OCHOBHBIX OHOJIOTMYECKHMX 3aKOHOB, TEOpUA U HIEH
(GbopMUPYIOT HPABCTBEHHbIE HOPMBI M TMPHUHIIMIBI OTHOLIECHUS K >KMBOM mpupoze. B
KaueCTBE [IEHHOCTHBIX OPUEHTUPOB OMOJIOTUYECKOT0 00pa30BaHUs BHICTYAIOT OOBEKTHI,
u3y4aeMble B Kypce OMOJIOTMH, K KOTOPBIM y ydamuxcs (OpMHUPYETCs LIEHHOCTHOE
otHoweHue. [Ipu 3TOM Benaylyro pojb WUrparoT MO3HABATENBHBIE LIEHHOCTH, TAK Kak
JAHHBIN Y4eOHBI MpeaMET BXOAUT B TPYMIY MPEIMETOB IMO3HABATEIHLHOIO IHKIIA,
rJIaBHas 1eJdb KOTOPBIX 3aKIII0YAETCs B M3YUYEHUU COBPEMEHHBIX CIIOCOOOB peIICHUs
rIo0anpHBIX MpoOJeM coBpeMeHHOCTH. [Iporpamma mpecienyer HE  TOJIBKO
oOpa3oBaTenbHble, HO M BOCIHUTATEIbHBIE IIEJIHM, MOCKOJBbKY OHa CHOCOOCTBYET
(OPMHUPOBAHUIO SKOJIOTUYECKOTO U OMOTEXHOJIOTUYHOIO MBIIUIEHUS Yy TIOPACTAIOIIErO

ITIOKOJICHMUAI.

BapuanThl peanu3zanuu nporpamMmmsl 1 GopMbl NPOBeIeHUs 3aHATHIA

Peanuzanus nporpamMMbl MpeAnoaraeT UCHoJIb30BaHue (GOpM padOThI, KOTOpHIE
IpeIyCMaTpUBAIOT AKTUBHOCTh U CaMOCTOSITENIBHOCTh OOYyYarolUXcs, COYETaHUE
UHAMBUIYQIbHO M TPYNIOBOM paboOThl, MPOEKTHYIO M HCCIEAOBATEIbCKYIO
JeSTENbHOCTh. TakuM 00pa3oM, BOBICYCHHOCTh 00YYAIOIMINXCS B TAHHYIO BHEYPOUHYIO
JIESITEIbHOCTD TIO3BOJUT OOECIEUYNUTh UX CaMOOMpEEICHNEe, PACIIMPUTh 30HBI TIOMCKA
CBOMX MHTEPECOB B Pa3IMUHbIX c(hepax eCTECTBEHHO-HAYUYHBIX 3HAHUI, IEPEOCMBICIUTh
CBOM CBSI3U C OKPYXKAlOIMMH, CBOE€ MECTO Cpeau [Jpyrux JiroAed. B nemom
peanu3anys IporpaMMbl BHOCUT BKJIAJl B HDABCTBEHHOE W COIMATBHOE (POPMUPOBAHUE
JUYHOCTH.

[Iporpamma MokeT ObITh peaii3oBaHa B pabore ¢ oOyvaromumucs 10 u 11
KJIACCOB.

IIporpamma Kkypca paccuntana Ha 68 4acoB, B paMKaxX KOTOPBIX MPETYCMOTPEHBI
takue (Gopmbl paboOThI, Kak Oecembl, IUCKYCCHUH, MacTep-KJIACChl, JKCKypCUU Ha
IPOU3BOJCTBO, aHAIM3 KEWCOB, BCTPEUU C MPEACTaBUTENIIMU pasHbIX Mpodeccui,
npodeccuoHanbHbIe TPOOBI, KOMMYHUKATUBHBIE M JEJIOBBIE WIPHI, KOHCYJbTAIlUU
mearora M mcuxoJsora.

[IporpamMmMa MokeT OBITH peajn3oBaHa B TEYEHHE OIHOTO Yy4eOHOro roja
c ooyuarormumucs 10 u 11 kmaccoB, ecnu 3aHATHS TPOBOIATCA 2 pa3a B Hemento. Mnu
B TEYCHHE JBYX JIET, €CJIM 3aHATUS MpOBOASATCS | pa3 B HeAeNo s KIJIAcCOB

OMOJOTMYECKOT0 MM OMOTEXHOJIOTUYECKOTO HaIllpaBJIEHUH.



B3aumocssss ¢ ¢penepaibHoil padodeil MPOrpaMMoil BOCIUTAHUS

[Iporpamma Kypca BHEYpPOUHOM JESATENBHOCTH pa3padoTaHa C  y4YETOM
pexomeHauui penepanbHOi paboueil mporpaMmbl BOCIIUTAHUS, YYUTHIBAET IICUXO0JIOTO-
NEeAarorn4eckue OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KaTeropui. DTO IO3BOJSET Ha
IIPaKTUKE COEIWHUTHh OOYYaIONIyI0 M BOCHUTATEIbHYIO JESATEIBHOCTh IIEAArora,
OPHUEHTUPOBATH €€ HE TOJIBKO HAa HHTEJUIEKTYAJIbHOE, HO ¥ HA HDABCTBEHHOE, COLIMAIBHOE
pa3BuTHE peOeHKa. ITO MPOSIBISAETCA B:

— BOCIIUTAHUM OCO3HAHHOW 3KOJIOTUYECKH ITPABWJIBHOW MOTUBALIMM B IIOBEACHUN
U JCITEIBbHOCTH 4epe3 (POPMUPOBAHUE CUCTEMBI yOEXKAECHWH, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJICHUH JIMYHOCTH OOy4YarOImIMXCAd KakK LEJIOCTHOM, Haxojsueics
B FTAPMOHUHU C OKPY’KaIOIIUM MHPOM, CLIOCOOHOW K PEHIEHUIO SKOJIOTUYECKUX TIPOOIIEM;

— IPUOPHUTETE JINYHOCTHBIX PE3YyJIbTATOB PEANN3ALUUA MPOTPAMMBI BHEYPOUYHON
JeSTEIbHOCTH, HAallIeIIINX CBOE OTPaKEHUE U KOHKpETHU3alHio B ¢eaepaabHoi paboueit

MPOrpaMMBbl BOCITUTAHMUSL.

Ocob0ennocTu padoThl exarora 1o nNporpaMmme

3ajmaya megarora COCTOMT B TOM, 4YTOOBI  CONpPOBOXKIATh  IPOIECC
po(eCcCUOHATIEHON OpUEHTALIMKM 00YyYaroIINXCsl, pACKPbIBasi HOTEHIMAN 00yYaroIIHUXCs
yepe3 BOBJIIEUEHHE B MHOT00Opa3Hyl JesATEIbHOCTb, OPraHUW30BAHHYIO B Pa3HBIX
dbopmax.

[Ipu s3ToM pe3ynabTaToM pabOTHl MeAarora B TEPBYID OuYepellb SBISETCS
JMYHOCTHOE Pa3BUTHE peOeHKa. JINYHOCTHBIX pe3yJbTaTOB MENaror MOXET JOCTHYb,
yBJIeKas peOeHKa COBMECTHOM M MHTEPECHOM UM 000MM JIeATETbHOCTBIO, YCTaHABIMBAS
BO BpeMs 3aHATUH A00pOKEeNIaTeNbHYI0, MOIACPKUBAIONIIYI0 arMocdepy, Hachlmas
3aHATUA LEHHOCTHBIM coaepkanueM. Kpome Toro, mnporpamma IperyCMaTpuBaeT
OpraHu3alnIo0 YKCKYpCHil, mpocMoTp (GuUibMoB u 3anuceit TB-nporpamm.

[Ipy wu3ydennn oOydYaOIIMMUCA MPOTPaMMBbl TIEAAror OCHOBBIBAE€TCA Ha
HECKOJBKMX OCHOBOIOJAraloIIUX IPUHIMIAX 00yUYeHUs:

— NPUHIMUI WHTETPATUBHOTO TMOAXO0Ja K OOy4YeHHIO. ODTOT MPHUHIMIT UMEET
NEPBOCTENEHHOE 3HAUEHUE, TaK KAK YCBOCHHUE MOJIy4aeMbIX 3HAHUM M0 OMOTEXHOJIOTUU
MPEIIOaraeT TECHYK B3aUMOCBS3b pa3HbIX ypoBHeW. IlepBbld  ypoBeHb —
MEXIPEIMETHBIN — MPEJIIoIaraeT B3auMOCBs3b OMOJIOTUU ¢ KypcoM 1o XuMuu. BTopoii
YpPOBEHb — TMPEAMETHBIM — OOYCJOBJIEH B3aUMONPOHUKHOBEHHEM  Pa3HbIX

Ononornyeckux KypcoB (OOTaHMKH, 300J0THUH, (U3HOJOTUU W APYTHX) B TIpolecce



CTAHOBJICHUS U U3y4eHMs OuotexHosoruu. Kpome Toro, moruka ocBoeHUs MaTepuaia
IpOrpaMMBbl MpeArnoaaraeT JBMKEHHE OT OOIIero K YaCTHOMY M, HA HOBOM YpOBHE,
BO3BpAlllCHUE OT YaCTHOT'O K O0LIEMY.

— TPUHLUII HAIJIATHOCTH;

— NPUHLMNI JOCTYITHOCTH;

— TPUHIIMII OCO3HAHHOCTH.

[IpumepHas cxema MpOBEACHUS 3aHATUH 110 POTPaMMe MOKET ObITh TaKOM:

1. OObsicHEHHE TEOPETUUECKOTO MaTepHalia 110 TEME.

2. IloaroroBka Kk J1abOpaTOPHOMY WJIM MPAKTUUYECKOMY 3aHSTHIO, OOCYKIEHHE

00BEKTOB I ITIPAKTHYICCKOI'O 3aHATHA.

3. IlpoBeneHne MPaKTUYECKOTO 3aHATHS — OCHOBHAs 3a7ada OCBOCHHE
METOJI0JIOTUH TAHHOTO 3KCIIEPUMEHTA.

4. Anamuz PE3YIIBTATOB 3KCIICPUMCHTA.



MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOH
AEATEJIBHOCTHA

3aHATHSA B paMKax IIpOoIrpaMMbl HaIIPpaBJICHBI Ha oOecrieueHue JOCTHKCHU A
06y‘{aI-OHIHMI/ICH CIcaAyromux  JUYHOCTHBIX, MCTAIIPCAMCTHBIX W  IIPCIMCTHBIX

00pa30BaTeNbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI:
8 cghepe epaxcoancKo20 OCHUMAHUA!
— TOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATEIBHOCTH MPU BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTh OMPEJEIATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;
— TOTOBHOCTb K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS YUCOHBIX,
MO3HABATEIbHBIX W HCCIEAOBATEIIbCKUX 3aJ1a4, YBAKUTEIBHOMY OTHOIICHUS K
MHEHHUIO ONMOHEHTOB MPU OOCYXIEHUU CIHOPHBIX BOMPOCOB OHOJOTHUYECKOTO

COJICPKAHUS;

6 cghepe nampuomuuecko2o 60CNHUMAHUAL:
— LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACIEIWIO W TMaMSITHUKaM IPUPOJIBL,
NOCTHXEHUAM Poccuu B HayKe;
— CIOCOOHOCTh OLIEHUBATH BKJIAJl POCCHUMCKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJIOTMH, TOHMMaHWE 3HAYeHHs] OMOJIOTMM B IMO3HAHUM 3aKOHOB MPHUPOJBI, B

JKM3HHU YCJIOBCKA 1 COBPCMCHHOT'O O6HICCTB3,;

8 cghepe OYX08HO-HPABCMBEHHO20 80CNUMAHUSL:
— CHOCOOHOCTHh OIICHMBATh CUTYallMi0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HaHME JIMYHOIO BKJIaJla B IOCTPOCHHUE YCTOMUMBOTO Oy IyIIErO;

6 cqbepe acmemu4eckKkoco 6ocnuumaHus.

— IIOHHMMAaHHC DMOIHWMOHAJIbHOI'O BO3,Z[€I>'ICTBH$I JKUBOM IMpUupoabl 1 €€ HICHHOCTD,

6 chepe pusuueckoeo ocnumanusi:
— TOHUMaHHe HEHHOCTH 3JJ0POBOr0 U 0e30nmacHoro odpasa >KU3HU;
— OCO3HAHME MOCIEACTBUN W HENPUSATHE BPEIHBIX MPUBBIYEK (yHoTpediieHue

AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);



8 cghepe mpyo008020 60CNUMAHUSL:

TOTOBHOCTh K AaKTUBHOW JI€ATENbHOCTH OHOJOTUYECKOM U 3KOJIOTHYECKOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBAThH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO Mpodeccuil, CBA3aHHbBIX C OMOJIOTHEH;
TOTOBHOCTh M CLIOCOOHOCTH K 00pPa30BaHUI0 U CaMOOOPa30BaHUIO HA TPOTKEHUN

BCEH KM3HU,

6 C¢€p€ IKOJlo2UYEeCKO20 60CNUMARUA.

HKOJIOTMUYECKU 11eJIECO00pa3HOE OTHOLIEHUE K IPUPOJIE KAK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS  3KOJOTMYECKOM KYJbTYpbl: MPUOOpPETEHHE  OIbITA
IUIAHUPOBAHMSI TIOCTYIIKOB M OLICHKM HX BO3MOXKHBIX IOCIIECICTBUMN IS
OKpY’KaIOLIEN Cpelpl;

CHOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble NPU U3YyUYEHUH OHOJOTHM 3HAHUS
U YMEHHUS TpUd pPEIICHUU NpoOJieM, CBA3AHHBIX C  PAlUOHAIBHBIM
IPUPOJIONIOIb30BaHUEM  (COONIOJIEHNE TpaBWi MOBEACHHUS B  INPHUPOJE,
HAIlpaBJICHHBIX HA COXPAHECHHE PABHOBECHUS B JKOCHUCTEMAX, OXpaHy BHIOB,
AKOCUCTEM, OHOoCchepbl);

AKTUBHOE HENPUATHE AECHUCTBHM, NMPUHOCAIINX BpEI OKPYKAIOMIEH NPUPOTHON
cpelle, YMEHHE IPOTrHO3UPOBATh HEOIArONPUITHBIE YKOJIOTHYECKUE TOCIEACTBUSA

MPEANTPUHUMAEMBIX JIEMCTBUM U NIPEAOTBpAIATh UX;

8 cghepe HayuHO20 NOSHAHUAL:

NOHUMaHuEe crnenupukd OMOJOTMM KaK HayKd, OCO3HAaHHE €€ pOJIM B
(GbopMHpPOBAHNY PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHWE IIEJIOCTHOTO
MIPEACTAaBICHUS] 00 OKPYXKAIOIIEeM MHUpPE Kak O €IWHCTBE MPUPOJBI, YeIOBEKa
¥ 00IIecTBa, B TO3HAHUU TMPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpoOeM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOCXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMHM IS COBPEMEHHOHN IMBUIIM3AIINU:
oOecrieueHrne HOBOTO YPOBHS Pa3BUTHSA MEAMIIMHBI, CO3[IaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh PECypCHbIE MPOOJIIEeMBbl  Pa3BUTHUS
YeJIOBEUECTBA; TMOUCK MYTEH BBIXOJA M3 TJIOOATBHBIX DKOJIOTHYCCKUX TPOOIEM
u o0ecrieyeHUe TMepexona K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB M (OPMHUPOBAHHUIO HOBBIX CTaHIAPTOB

JKM3HU,



3aMHTEPECOBAHHOCTDH B MOJYYCHUHU OMOJIOTMYECKUX 3HAHUN B LENSIX MOBBIIICHUS
o0miell KyJnbTyphl, €CTECTBEHHO-HAYYHONH TI'PAaMOTHOCTH KaK COCTaBHOH 4YacTH
(GYHKIIMOHATBFHOW TPaMOTHOCTH OOywarommxcs, (GopMUpPyeMOil Mpu H3y4YeHUU
OmoIoruu;

NOHUMaHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIB3YEMbIX B E€CTECTBEHHBIX
HayKaX, CHOCOOHOCTh UCIOJB30BaTh TOJMydyaeMble 3HAHHUS s aHalIM3a
¥ 00BSCHEHUS SBJICHUN OKPYKAIOIIEro MUPA U MPOUCXOASIINX B HEM U3MEHEHUH;
yMEHUE JenaTb OOOCHOBAaHHBIC 3aKJIIOUYEHUS Ha OCHOBE HAy4HBIX (DaKTOB U
UMEIOLINXCS JAHHBIX C IENbIO MOTYYSHHsI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh ~ CAMOCTOSITEJIBHO ~ KCIIOJIb30BaTh  OWOJIOTMUYECKWE 3HAHHS IS
pelIeHus MpoOieM B PeasIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAaHUE IEHHOCTM HAyYHOM JI€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
IPOEKTHYIO U UCCIIEA0BATEIbCKYIO I€ATEIbHOCTh HHANBUIyAJIbHO U B TPYIIIIE;
TOTOBHOCTB M CIIOCOOHOCTD K HEMPEPBHIBHOMY 00pa30BaHUIO U caMOOOPAa30BaHHUIO,
K aKTHBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUH 1O OWOJOTMH B COOTBETCTBHUH C

KNU3HCHHBIMHA HOTpe6HOCT$IMI/I.

METAIIPEJMETHBIE PE3YJIbTATDI:

6 chepe 061a0eHUA YHUBEPCATbHBIMU YUEOHBIMU NO3ZHABAMEbHBIMU OCUCMEUAMU:

Oazo0e6vie 102udecKue OeUCmeusl.

CaMOCTOATENBHO (POPMYIUPOBATH U AKTYaIU3UPOBAThH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUH 3HAHUI MPUEMBI JJIOTHYECKOTO MBIIIJICHU (aHaIM3a,
CUHTE3a, CpaBHEHMS, KiIacCUPpUKaUUKU, OOO0OIIEHUs), pPaCKpbIBAaTh CMBICI
OMOJIOTUYECKUX MOHSTHI (BBLACNATh UX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C APYTUMHU NOHATUSMH);

ONpENENATh UENU JEITEIIBHOCTH, 3aJaBas MapaMeTppl M KPUTEPUH HX
JNOCTHIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETSAMU;
UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUA AN OOBbACHEHUS (DAKTOB U SIBICHUU
YKABOM IIPUPOBI;

CTPOUTH JIOTUYECKHE pacCy ACHUS (MHAYKTUBHBIE, I€IyKTUBHbBIC, 10 aHAJIOTUN),
BBISIBJISIT 3aKOHOMEPHOCTH W TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX SBJICHUSX,

Q)OpMYHI/IpOBaTB BBIBOABI U 3aK/IIFOUYCHU A,



— TPUMEHATb CXEMHO-MOJCIIbHBIE CPEACTBA I IPEICTABICHUSA CYLIECTBEHHBIX
CBSA3€M W OTHOIIGHMH B H3y4yaeMbIX OMOJOTMYECKUX OOBEKTaX, a TakKke
IPOTUBOPEUYMI PA3HOrO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIMOHHBIX

HCTOYHHKAX,

Oazo6vle Uccied08amenbCKue 0eucmeust.

— BJIAJICTh HAaBBIKAMHU YUYEOHO-HCCIEAOBATEILCKOM WM TMPOCKTHON JESTEIbHOCTH,
HaBBIKAMH  pa3pelieHMs  MpoOjieM;  CIHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOATEIbHOMY TIOMCKY METOJOB pEIICHUS TMPAKTHYECKUX 3ajad,
MIPUMEHEHUIO PA3INYHBIX METOIOB MTO3HAHNS,

— HCTOJB30BaTh PA3IMYHbBIC BUJIBI ACATEILHOCTH TI0 TIOTYYCHUIO HOBOTO 3HAHMS, €T0
UHTEpIIpETalliN, TPeoOPa30BaHUIO U MPUMEHEHUIO B YYCOHBIX CUTYAIUAX, B TOM
YHUCJIe TIPHU CO3JaHNN YICOHBIX U COIMATIBHBIX MPOSKTOB,;

— (¢opMHpOBaTH HAYYHBIH THUI MBIIIICHUS, BIaJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOUEBBIMH TTOHSATHSIMH U METOJIaMU;

— craBuTh H  (OPMYIUPOBATh COOCTBEHHBbIE 3aJaud B  00Opa30BaTEIbHOM

ACATCIIBHOCTU U )KU3HCHHBIX CUTYAalUAX ]

paboma ¢ ungpopmayueti:

— OpHUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHUKAX WH(pOpManuu (TEKCTe y4yeOHOro
nocoOusi, HAy4YHO-TIOMYJSIPHOM  jnuTepaType, OHOJIOIMYECKHUX  CJIOBapsX
U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTE), aHamM3upoBaTh
UH(GOPMAILIUIO PA3IUYHBIX BUIOB U (HOPM IpEICTaBICHUSI, KpUTHUECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

— (QopMynupoBaTh 3ampochl W MPUMEHATH Pa3JIMYHbIE METOAbI MPH TOHUCKE U
otOope Ouosornueckor nHGOpPMAaITUU, HEOOXOIUMOM JIJIs1 BBIMOJHEHUST YUeOHBIX
3ajay;

— CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO dbopMy  mpeacTaBieHHUA
ounonornyeckor nHpopmanuu (cxembl, rpauKu, JUarpaMMebl, TAOTUIbI, PUCYHKH
uIp.);

— HCMOJB30BATh HAYYHBIN SA3bIK B KAUYECTBE CPEACTBA MPHU padOTe C OMOJOTMYECKON
uHbOopMaIeit: MPUMEHATh XUMHUECKHE, PU3NYECKIE U MATEMaTHYECKIE 3HAKH U
CUMBOJIBI, (opMyibl, aOOpeBUATypy, HOMEHKIATypy, HCIOJIb30BATh U

npeo6pa30131>1BaTb 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HATI'TLAAHOCTH,
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6 cghepe osnadenun ynueepcanbHolMu KOMMYHUKAMUBHBIMU OCTLICHBUAMU:

obwenue:

OCYIIIECTBJIATh KOMMYHHUKAITUN BO BCeX cepax KM3HU; aKTUBHO y4acTBOBATh B
Janore Wik JUCKYCCHM MO CYHIECTBY 0OCyIaemMol TeMbl (YMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCUTEJIBHO BBINOJHEHUS MpeajiaraeMoin
3aJlayy, YYUTHIBATh MHTEPECH U COTIACOBAHHOCTD MO3ULIUNA JPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

Pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHUEM

SA3BIKOBBIX CPCIACTB,

COBMECMHAs 0esIMENbHOCb.!

BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBHM € Yy4eToM OOIIHX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YWICHA KOJIJIEKTUBA;

IIPUHUMATH L[€JIA COBMECTHOM 1€ TEIIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHUS MO €€ JIOCTHXKEHUIO: COCTABJIATH IUJIAH ACHUCTBUN, PACHpEIeIiaTh POIU
C YU4E€TOM MHEHUI YYaCTHUKOB, 00CYXJIaTh pe3yJbTaThl COBMECTHON PabOTHI;
npeajiaraTb HOBBIE TMPOEKTHI, OLEHUBATh WAECH C T[O3ULIUM HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE MTOBEJACHUE B PA3IMYHBIX CUTYaALIHSIX,

IMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/I€, OBITH HMHHUIIMATUBHBIM,

6 chepe 061a0eHUA YHUBEPCATLHBIMU PeZYIAMUCHBIMU OCUCHBUAMU

camoopearuzayust.

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBISBICHUS MPOOJIEM U MX PEIICHUs
B KU3HEHHBIX M YUYCOHBIX CUTYaIIUSX;

BBIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUU I1IEJIE€BbIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JCHUCTBUSX M NOCTYIIKax IO OTHOULIEHUIO K >KUBOW IPUPOAE, CBOEMY
37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

pacIIMpATh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a

pelleHHE;

CAMOKOHRmMPOJb.

AaBaTb OLCHKY HOBBIM CHTYyallUsIM, BHOCHUTb KOPPCKTHBBI B ACATCIHLHOCTD,

OLCHMBATb COOTBETCTBUC PC3YJILTATOB LCIIAM;

IIpUHUMATb MOTHUBBI MW APryMCHTBI JIPYIHUX TIPH aAHAJIMU3C PE3YJIbTATOB

ACATCIBbHOCTU,
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IMOYUOHATILHBIU UHMENTIEKM, NPeONnoNa2auull ChopMUpoBaHHOCmb:

CaMOpPCryjaIupoBaHus, BKIHOYAOMICTO CaAMOKOHTPOJb, YMCHHC J[IPUHUMATDH
OTBCTCTBCHHOCTDH 3a CBO€ IIOBCICHUC, CIIOCOOHOCTH aJJalITUPOBATbLCA
K SMOIIMOHAJIbHBIM U3MCHCHHAM H IIPOABJLATH FI/I6KOCTL;

BHYTpeHHGfI MOTHBaIl1H, BKJII-O‘IaI-OHleﬁ CTPEMJICHUC K JOJOCTHIKCHHIO IICJIIM U
yCrexy, OIITUMU3M, MHUIIHATUBHOCTb, YMCHHC HeﬁCTBOBaTB, uexonasda mn3 CBOHUX

BO3MO>KHOCTEH;

npuxsmue ceos u Opyaux:

IIPUHUMATDb CC6§I, IIOHHMMas CBOM HCAOCTATKHU M JOCTONMHCTBA,

MPU3HABATh CBOE NIPABO U MPABO JPYTUX HA OIIUOKH.

HPEAMETHBIE PE3YJIbTATDI:

YMEHHE BJAJETh CHUCTEMOM OMOJOTMYECKUX 3HAHWUW, KOTOpas BKJIOYAeT
OCHOBOIIOJIArarolre OMOJIOrNYeCKUEe TEPMUHBI U MOHATUS ()KU3HD, KJIETKA, TKAHb,
OpraH, OpraHus3M, BHJ, MONYJALHMsS, OWOCHMHTE3 Oe€lKa, HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U PAa3BUTHE U JIP.);

BJIAJCHUE CHCTEMOM 3HAaHUW OO0 OCHOBHBIX METOAAaX HAyYHOI'O IO3HAHUS,
UCIOJIb3YEMBIX B OMOJIOTUYECKUX MCCIEAOBAHUAX )KUBBIX OOBEKTOB U HKOCUCTEM
(omucaHue, U3MEpEeHUE, MPOBEACHUE HAOIIOJEHU ), CrocOoOaMH BBISBICHUS U
OLICHKM aHTPOIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE YCTAaHABIMBATh B3aWMOCBSI3U MEXY CTPOCHHEM U (YHKUMSIMU: KIETOK
pa3sHbIX TKAaHEW; OpraHaMM H CUCTEMaMHM OpraHOB y  pPACTCHUH;
JTanaMu KJIETOYHOIO LHKJIA W JKU3HEHHBIX LMKJIOB OPraHW3MOB; TN€HOTHIIOM
U (EHOTUIIOM;

YMEHHE pellaTh IMOMCKOBBbIE OHOJOTMYECKHE 3a/]auyd; BBISABISATh NPUYMHHO-
CIIEICTBEHHbIE CBS3M MEXIy HCCICAYEMbIMA OHOJOTMYECKUMH OOBEKTaMH,
IpoLeCCaMM M SIBJICHUSIMU; J€JaTh BBIBOJABI W IIPOTHO3bl HA OCHOBAaHUU
MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJBUTaTh THUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMM,
bopMynupys LEIb MCCIENOBAHUSA; aHATM3UPOBATH MOJIyYEHHBIE PE3yJbTAThl U
JI€TaTh BBIBO/IbI;

YMEHHUE OLICHUBATh 3TUYECKHE ACTIEKThl COBPEMEHHBIX UCCIEI0OBAaHUN B 00J1aCTH
OMOTEXHOJIOTUH U TEHETHYECKUX TEXHOJIOTUN (HAaIpaBIeHHOE U3MEHEHHE T€HOMa

Y CO3JIaHUE TPAHCTEHHBIX OPTaHU3MOB);
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— YMEHHE MOTHUBHUPOBATH CBOI BBIOOP Oyaymieil mpodecCuOHANbHON eATeTbHOCTH
B oOyactTd OWOJIOTHH, MEIWIIMHBI, OWOTEXHOJIOTHH, CEIIbCKOTO XO3SICTBA;
yIIyOJATh MO3HABaTEIbHBIM HHTEpPEC, HAIMPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIICH MPOoheCcCur U MPOIODKCHUE OMOJIOTMYECKOT0 00pa30BaHMUs B

OpTaHU3aIMIX CPETHET0 MPOPECCHOHATHFHOTO M BBICIIIET0 00pa30BaHHS.
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COJIEP)KAHUE KYPCA BHEYPOUHOMH JIEATEJbHOCTH

MoayJib «ArpoTeXHOJIOTHH HACTOsIIEero U oyaymero». 10 kiaacc (34 v)

1. BuotexHoorus Kak Hayka (4 4)

Hcropusi BO3SHUKHOBEHHSI HAYKH, OCHOBHBIC Pa3Jeibl, CBS3b OMOTEXHOJIOTHH C
JPYTUMH HayKamu (OnoJiorreit, 00TaHUKOM, 30010THEH, MUKPOOHOJIOTHEH, OMOXUMHEH,
dbusnonorven, reHeTUKON, MEAUIIMHOW) U OTpaciIMH MPOMBIIUICHHOCTH (TIUIIeBas,
JIerKas), CEJIbCKOTO XO035IUCTBA (’KUBOTHOBOJICTBO, PaCTEHHEBOJICTBO) U
3JpaBOOXpaHeHueM, n3BecTHble By3bl 1 HUU, cBsi3aHHBIE ¢ OMOTEXHOJIOTHEH:

= DenepanbHOE rOCYyJapCTBEHHOE YUYPEKICHUE «DenepanbHbIi
ucciaenoBaTenbekuil eHTp «dyHaameHTanbHble OCHOBBI OMOTEXHOIOTMNY Poccuiickoi
akazemun Hayk» (OUL] Buorexnonorun PAH)?;

= QdenepalbHOE  TOCYJIAPCTBEHHOE  OIOJKETHOE  HAy4dYHOE  YUPEKICHHUE
«Bcepoccuicknii  HAy4YHO-UCCIIECIOBATENBCKUA  HMHCTUTYT  CEIIbCKOXO3SIMCTBEHHOU
ouorexnonorun» (PI'6HY BHUUCE)?;

= QdefepalibHOE  TOCYAAPCTBEHHOE  OIOJDKETHOE  HAy4YHOE  YUPEXKIICHHUE
«DenepabHbIA UCCIEN0BATEIBCKUN NEHTP BCepOCCUICKUI MHCTUTYT T€HETHYECKUX
pecypcos pacrenuii umenu H.W. Basunosa» (DI'BHY ®UL] BUP)3;

» QenepaibHOE  TOCYJapCTBEHHOE  OIODKETHOE  HAYyYHOE  YUPEKICHUE
«BcepocchiiCkuil  Hay4HO-HUCCJIEAOBATEIIbCKUM ~ MHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
mukpobuonorum» (PI'BHY BHUUCXM)

» QdenepanbHOE  TOCYJAPCTBEHHOE  OIOKETHOE  HAy4YHOE  YUPEKICHUE
«DenepanbHbIl  UCCIEAOBATEIBCKUM LEHTP WHCTUTYT ULMTOJOTMM W TEHETUKHU

Cubupckoro otaenenus Poccuiickoii akagemun Hayk» (OTBHY HMIul’ CO PAH)?;

! denepalibHOE TOCYNAPCTBEHHOE YyupexzaeHue «DenaepalbHblil HCCIEN0BATENbCKUN LIEHTP
«DynnameHTanbHbIe OCHOBBI OnoTexHomoruu» Poccuiickoil akanemun Hayk» (OUL] buotexnonoruu
PAH): odunmanerseiii caiit. — URL: http:/www.fbras.ru

2 depepanbHOE TOCYAaPCTBEHHOE OIOKETHOE HAyYHOE yUpexeHue «BcepoccHiickuil HayIHO-
WCCIIEIOBATENILCKUN HMHCTUTYT CeNbCKO-X03siicTBeHHON Ounorexnonorun» (®I'BHY BHUUCH):
ourmaneueii caint. — URL: http:/www.vniisb.ru

3®enepanbHOE  TOCYAapCTBEHHOE  OIOJDKETHOE HaydyHoe —yupexiacHue «DeaepaibHbIi
UCCIIEN0BATENIBbCKUI LIEHTp BCepocCHiiCKU MHCTUTYT T€HETUYECKUX pecypcoB pactenuil umenu H.M.
BasunoBay (OI'BHY ®UILL BUP): odunmanbheii caiit. — URL: http:/www.vir.nw.ru

4 ®enepanbHOE TOCYIAPCTBEHHOE OIO/KETHOE HAYYHOE yUpexaeHue «BcepoccHiicKuii HaydHO-
WCCIIEIOBATENLCKUNM MHCTUTYT CeNbCKO-X03sicTBeHHONW Mukpoouonorun» (PI'BHY BHUUCXM):
ourmaneueii cait. — URL: http:/www.arriam.ru

>  @epepadbHOE TOCYIapPCTBEHHOE OIODKETHOE HaydyHoe yupekaeHune «DemnepanbHbIil
MCCIIEeI0BATENbCKUN 1eHTp MHCTUTYT mutonoruu u reHetuku Cubumpckoro otaeneHus Poccuiickoi
akanemun Hayk» (PI'BHY Ulul" CO PAH): opunmanshsiii caiir. — URL: http:/www.bionet.nsc.ru
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» QDenepanabHOE TOCYJAPCTBEHHOE ABTOHOMHOE OOpa30BaTEIbHOE YUPEKICHUE
BbICIIET0 00pazoBaHus «MOCKOBCKUN (PU3UKO-TEXHUUYECKUA UHCTUTYT) HAIMOHATBHBIN
nccnenoBaTensckuii nentpy» (PrAOY BO MOTN),

= QdenepanabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTelIbHOE YUPEKICHUE
BbIcIIero oOpa3oBaHusi «MOCKOBCKHI TOCyJapCTBEHHBIM yHHBepcuteT umeHu M.B.
JlomonocoBa» (PI'BOY BO MI'V)?;

= QdenepanabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa3oBaTelIbHOE YUPEKICHUE
Bbiciiero ooOpazoBanusi «CaHkT-IleTepOyprckuil rocyAapCTBEHHBIA YHUBEPCHUTET)
(®r'bOY BO CII6I'Y)?;

= QdenepanabHOE TOCYJAPCTBEHHOE aBTOHOMHOE OOpa30BaTEIbHOE YUPEKICHUE
BeIclIero  obpasoBaHus «HoBocMOMpCKHMI  HAallMOHANBHBIA  MCCIEI0BATENbCKUI
rocyaapcTBeHHbI yausepcurer» (PCAOY BO HI'Y)%

» (denepanbHOE TOCYJapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbIcIIer0 oOOpazoBaHus «PocCHICKHMII TOCYIapCTBEHHBIM arpapHbli YHUBEPCUTET —
MCXA wumenun K.A. Tumupszesay» (@I'BOY BO PIrAY-MCXA umenu
K.A. Tumupssesa)®;

* ABTOHOMHas HEKOMMeEpueckas oOpa3oBaTeibHasi OpraHM3alisl BbICILETO
o6paszoBanus «Hayuno-Texnonorudeckuii yauepcuter «Cupuycy» (HTY «Cupuyc»)®.

CoBpeMeHHbIE  HampaBJICHUA  pPa3BUTHS  arpoOHOTEXHOJNOTUH.  MeTobl

OMOTEXHOJIOTUH B HAYKE U MPAKTUKE. JIEMOHCTpALKs BULEOPOIUKOB .

! d)ez[epanbﬁoe rocyaapCTBEHHOC aBTOHOMHOC O6pa3OBaTCJ'ILHOC YUPCIKACHHUEC BBICHICTO

oOpazoBaHusi «MOCKOBCKHI (DU3UKO-TEXHUUECKUH HHCTUTYT) HAIlMOHAIbHBIA HCCIEI0BATEIbCKUI
nentp» (PIrAOY BO MOTH): opunmanshserii caitr. — URL: http:/www.mipt.ru

2 ®egnepanbHOE TOCYAAPCTBEHHOEC OFO/DKETHOE 00pa30oBaTeNbHOEC YUYPEKICHHE BBICIIETO
obpazoBanusi «MOCKOBCKHIM TOCyIapCTBEHHbIH yHUBepcuTeT wuMenun M.B. JlomoHocoBay:
ourmanpHei cait. — URL: http:/www. msu.ru

% denepanbHOE TOCYJAPCTBEHHOE OIOMKETHOE O00pa30BATENbHOE YUPEXKACHHE BBICIIETO
oOpazoBanus «Cankt-IlerepOyprckuii rocynapctBeHHblii yHuBepcuter» (®PI'BOY BO CII6IY):
odunmanbhsii caiit. — URL: http:/www.spbu.ru

4 denepanbHOE TOCYJapCTBEHHOE ABTOHOMHOE O0OpPa30BATENbHOE YUPEKAECHHE BBICIIETO
oOpa3zoBanus «HoBOCMOUPCKUI HAIMOHAIBHBIN HCCIIEA0BATENLCKUIM TOCYJApCTBEHHbIN YHUBEPCUTET
(®rAOY BO HI'Y): odurmanshsrii caift. — URL: http:/www.nsu.ru/n

@denepanbHOe TOCYJAPCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE YUPEKACHUE BBICILIErO

oOpazoBanus «Poccuiickuii rocymapcTBeHHbI arpapHbiii yHuBepcuteT — MCXA wumenn KA.
Tumupszesa» (PI'BOY BO PIAY-MCXA umenun K.A. Tumupszesa): opunmansubiil cait. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKkOMMepueckas oOpasoBaTelbHas OPraHU3alMs BBICHIETO O0OPa3OBAHMUS
«Hayuno-texnonornueckuit yuuepcuter «Cupuycy (HTY «Cupuycy): opunmanehsiii caint. — URL:
http:/wwwe.siriusuniversity.ru/

" CM. TIpHITOKEHHE.

15


http://www.mipt.ru/
https://www.msu.ru/
http://www.spbu.ru/
http://spbu.ru/
http://www.nsu.ru/n
https://www.nsu.ru/n
http://www.timacad.ru/
https://www.timacad.ru/
http://www.siriusuniversity.ru/
https://siriusuniversity.ru/

Jlabopamopnvie u npakmuueckue pabomol

UccnenoBarenbckas pabora «Co3znanue OUOJIOTMYECKH aKTUBHBIX JOOABOK U
BUTAaMUHOB.

UccnenoBatenbckas pabora «BbIBeeHHE HOBBIX COPTOB PACTEHUM, MOPOA
YKUBOTHBIX C 33JITaHHBIMU CBONCTBAMI.

UccnenoBarenbckas padota «Co3gaHue 6akTepuii, CliocOOHBIX nepepadbaThiBaTh
HEe(DTh U yCTPAHSITH MOCICACTBUS €€ PA3TMBOB: TUTFOCHI I MUHYCBIY.

Okckypeus («buoTexHomorus: Hayka v >ku3Hb») B By3 uinu HUU.

2. O0mme NOHATHA OMOTEeXHOJIOrHH (2 )
[TonsiTue OWMOTEXHOJOTHUU. 3adeM 4YeJIOBEKY OHOTEXHOJIOTHMH, B YeM UX
MPEUMYIIECTBO Tepe]] XUMUYECKUM CHUHTE30M. OCHOBHBIE OOBEKTHl OMOTEXHOJIOTHU:

IMPOMBIINIJICHHBIC MUKPOOPIaHU3MbI, KJIICTKU U TKaHH paCTeHI/Iﬁ, JKHUBOTHBIX.

Jlabopamophvie u npakmuueckue pabomul
[Ipaktuueckas pabora «I[lpumepsl NpUMeHEHHsS] OHOJOTUYECKUX OOBEKTOB B

TBOEU KU3HIN.

3. OcodeHHoCcTH arpoduoTexHoaornu (4 )

Henu u 3amaun arpoOnoTexHONOruu. OCHOBHBIE OOBEKTHI arpOOMOTEXHOIOTUH.
buoTrexHosornuecKkre noaXoabl JUisl HAJEKHOTO COXPAaHEHUs KOJJIEKIIUA TeHETUYECKUX
PECYPCOB pacTeHU 1 )KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VItro 1 KproKoJLIeKIusx. Poct
U pa3BUTHUE KUBOTO 0OBEKTAa B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBHSIX: KaK
3TO BO3MOJKHO.

OcHOBHBIE TTOMEIICHUS JJIS TTOTHOIIEHHOUW pa0OoThI 1abopaTopun OMOTEXHOIOTUN
(JlaMMHapHasg KOMHAaTa, CBETOBas, AaBTOKJAaBHAs KOMHAThI, MOMEIICHUE IJIs
MIPUTOTOBJIEHUS MUTATENBHBIX CPEJl, MOCUHAsA): UX PYHKUIMOHAI U OCOOEHHOCTH.

OcHoOBHBIE TPUOOPHI JJIsi OpraHu3aluu JadopaTopud OMOTEXHOJOTHUH, HX
(GYyHKIMM M BO3MOXHOCTH (aBTOKJIAB, CyX0)KapoBoH Imikad, auctwuistop, pH-metp,
BEChl, JIAMUHApP-OOKC,  CTEPWJIM3AaTOp HHCTPYMEHTOB, CBETOBas  yCTaHOBKa,
KJIMMaTuyeckas kamepa, Y @-uoHU3aTop, XOJOAWIBHUKY [JI1 XpPAHEHUSI MUTATEIbHBIX
cpen u np.). MIHCTpyMeHTHI s MPUMEHEHHUS METOJOB OHMOTEXHOJOTHH PpACTEHHI
(mpemapoBaabHas UTJIa, CKAIBIIENb, TUHIIET, HOKHUIIHI ). OCHOBBI TEXHUKH 0€30MMaCHOCTH
npu pabdore ¢ npubopamu. OCHOBHBIE MNPUOOPHI JJIsI OpraHU3aIu J1AdOpaTOPUU
OMOTEXHOJIOTMM: AaBTOKJIAB, CyXOXapoBoW Mmkad, auctwsTtop, pH-merp, Bechl,

JaMuHap-O0KC,  CTEpWIM3aTOp HWHCTPYMEHTOB, CBETOBAas  YCTaHOBKA,
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KIIMMAaTHU4YCCKas KaMcpa, yq)-I/IOHI/ISaTOp, XOJIOAWJIbHUKN I XPpaHCHUS IMUTATCIIbHBIX
cpea u ap. HHCTpYMCHTBI Jd IIPUMCHCHUA MCETOIOB OMOTEXHOJIOTHHI paCTCHI/IfIl

InpcrapoBajibHaA Urjia, CKaJbIIC/Ib, IIMHICT, HOKHHUIILI.

Jlabopamophvie u npakmuueckue pabomul

[Ipaktuueckas pabora «KyabTypHOE pacTeHHEe B KyJbTYpPaJIbHOM COCY/IE: OMUIIN
pacTeHue B poOupKe».

Uccnenoparenbekas padota «PocT 4epeHKOB pacTeHHi B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyabTypa KjI1eTOK U TKaHeii (8 1)

MeTtonbl KyJIBTYpBI KIIETOK U TKaHeH B cenekiuu. KamurycHas kynerypa. Kynerypa
KJIETOK W arperatoB kieTok. KynbTrypa mnpotomactoB. IlosydeHue coMaTHuecKuX
ruOpHUI0B METOJOM CIMSIHUS U30JMPOBAHHBIX IPOTOIJIACTOB.

Kiterounas cenexuus. VMcrions30BaHre TalNIONANM B CEIECKIUU.

IIpuMepsl TPUMEHEHUS KYJIbTYP KIETOK U TKAHEW B HAYYHBIX UCCIIEIOBAHUAX U B
npakTuke pazanaabix HUM: 3HakoMCTBO ¢ TuTepaTypoil — Hay4YHbIMU Iy OJIMKAUSMU 110
pa3HbIM 00BEKTaM (MUKPOOBI, paCTEHHS, )KUBOTHBIE).

XapakTeprcThKa KJIETOK, KyJbTHBHPYEMbIX IN Vitro. MopdoreneTnyeckue myTH
pa3BUTHS KJIETKH IN VItro.

W3BecTHBIE KOJJIEKIMU OMOTEXHOJIOIMYECKUX OOBEKTOB — WX pOJib, 3aJauH,
coctaB, mnpuMmepbl (IN VItr0 KOJUIEKIMHM  pPAaCTeHHWH, KOJUICKIUM [ITaAMMOB
MUKpOOpraHu3MoB. CeMuHap 1o NpoOYUTaHHOU JIUTEpaType, NOKIaabl 00yUYaIOLIUXCs).

buoTexHOoIOrHs NPON3BOACTBA KYJIBTYPBI KIIETOK, TKAHEW U OPTaHOB PACTEHHI.

Jlabopamophvie u npakmuueckue pabomol

[Tpaktuueckas pabora «IIpoTOMmIacThl KIETOK.

UccnenoBarenbckas pabora «CyliecTByONME KOJUIEKIIMU KJIETOK U IITaMMOB
B Poccun 1 ux poiib B pa3BUTUU T€HETUUYECKUX TEXHOJIOTHUI.

Uccnenoparenbckas padora «I'.JI. KapredeHko Kak T€HETHK-IKCIIEPUMEHTATOP

U OMOTEXHOJIOD.

5. IIuTaTtebHbIE CPeIbI VIS ATPOOHOTEXHOIOT T (2 1)

Makpo- 1 MUKPO3JIEMEHTbI, UCTOYHUKHU YIJIEBOJOB, BUTAMHUHBI, >KEIIUPYIOIINE
areHThbl. THUIBI MUTATENBHBIX CPEX — )KUJIKHE U TBEPJIBIE.

[luraTenbHble cpeapl UIsl OMOTEXHOJOTHMH pacTeHuil. Pa3paboTka HOBBIX

MUTATEIBHBIX CPEJ], B TOM YHUCJIE BKIIOYAIOMINX OMOCTUMYIISITOPBI U IPYTHE PETYISTOPBI

17



pocta. MeTonbl ONTUMHU3ALMM NUTATENbHBIX cpel. (OCHOBHBIE KOMIIOHEHTBI
MUATATENbHBIX Ccpell (MaKpOd3JIEMEHThl, MHKPOIJIEMEHThl, HCTOYHUKU YIJIEpOa,
BUTAMUHBI, KEITUPYIOUIUE areHThI, PErYJSTOPHI pocTa). Y poBeHb pH nuTaTenbHON cpebl

Y €T0 BJIMSHUE Ha pa3BUTHUE pacTeHuil. Becol, pH-metp.

Jlabopamopuvie u npakmuueckue pabomul

JlabopatopHasi pabora «llurarenbHbple Cpelabl M YCIOBUS KYJbTUBHPOBAHUA,
KYJIbTYpbI pAaCTUTEIBHBIX KJIETOK U TKaHEW».

[Ipaktuueckass pabora «IIpuroToBiieHME CTOKOBBIX (MATOYHBIX) pacTBOPOB
MakKpo- ¥ MUKPO3JIEMEHTOB MUTATEIbHON cpeibl 110 nponucu Mypacure u Ckyray.

[Ipaktnueckass pabora «lIpuroroBneHne NUTATENBHBIX Cpel Uil BBEACHUS

B KyJIBTYpY IN Vitro».

6. PeryasiTtopbl pocta Kak (paKkTOpbI ycnexa OHOTEXHOJIOTHH pacTeHui (4 1)

Pocr wu pasButume pacrenuil. OcrtanbHble 3Tanbl  OHTOreHesa. OOmme
3aKOHOMEPHOCTH POCTA PACTEHUM.

OcHOBHBIE KJIacChl (PUTOTOPMOHOB (2yKCHUHBI, TUTOKMHUHBI, THOOEpEIIMHBI,
ABK, aTrieH u ap.) U X PyHKIMU Ha pa3HbIX dTanax pa3BUTHs PACTECHUS.

N3BecTHBIE TEHETMYECKHE MEXAHW3MBbI, KOHTPOJMPYIOIIUE POCT U Pa3BUTHE
pacTeHuil.

OHJIOTEHHBIE M K30T€HHBIE PETYJIITOPhl POCTa PACTEHUN B TPOOUPKE.

Jlabopamopnvie u npakmuueckue pabonul
JlabopaTtopHast pabota «DPeHOoTUNHYECKAsT OLEHKA POCTa M Pa3BUTHS PaCTECHUUN

B 3aBUCUMOCTH OT HAIN4YHs PUTOTOPMOHOB B TUTATEIBHOM Cpeaey.

7. buorexHoJiorusi pacrenuii (10 u)

Bo3moxHOCTH pUMEHEHHs arpoOMOTEXHOJIOTHIM B CEJIEKIIMH, CEMEHOBOJICTBE U
IIUTOMHUKOBOJICTBE.

bosie3nn u ummyHurer pacrenuit: ot H.M. BaBuiosa 10 COBpeMEHHOCTH.

VYckopeHHass U TpaJulMOHHAs CEJICKIUS: COKpAIllaéM CPOKH MOJyYEHHUS HOBBIX
copTtoB. OcHOBHbIE MeTonbl cenekuuu. ['mbpuauzanus. @opmel or6opa. OCHOBHBIE
HaIpaBJICHUs] CEJICKIUU: YIyUlIeHHEe YPOKaHOCTHU, YCTOMUYUBOCTU K OMOTUYECKUM M
abMOTUYECKUM (PaKTOpaM.

O3znmopoBiieHHe pacTeHUH OT BHUPYCOB C IMOMOIIBID METOJ0B OMOTEXHOJIOTHU:

METO/IbI KYJIbTYPBI AlIMKAJIbHBIX MEPUCTEM, TEPMOTEPAIIUN, XEMOTEPANUU, KPUOTEPATUU
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M KOMIUIEKCHOM Tepanuu. [lomydeHne 0310pOBICHHOTO IOCAJ0YHOrO0 Marepuana —
KITyOHEH KapTo(des U CaXEHIIEB TJI0IOBBIX KYILTYP.

KynpTHBHpOBaHUE PacTHTEIHLHOTO MaTepHaja B KyJIbType IN Vitro: ocHOBHBIC
MPUHIUIIBL U1 MOJEIW KyJIbTUBUPOBAaHUSA. KaimycoreHes, CyCIEH3MOHHBIE KYJIbTYPbI
pacteHuil. MUKpOpa3MHOKCHHE pacTeHU. DKOHOMHYECKHH A((EKT OT BHEApEHUs
METO/I0B OMOTEXHOJIOTUH B PACTCHUEBOJICTBO.

Kpuoxpanenue pactenuii. Kpuonporekropsl. [locTkpuorenHast pereHeparusi.

buonornueckne cpeacTBa 3allUThl PACTEHUN: MPEUMYIIECTBA M NEPCIEKTUBBI

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

Jlabopamophvie u npakmuueckue pabomul

[Ipaktnueckass pabora «Pa3MHOXKEHHE TUIOJOBBIX PACTEHUIl YEPEHKOBAHHEM M
MUKPOPA3MHOXKEHUEM — MPUMEP MAIUHBI (MU 36MJISTHUKH, €XKEBUKH, CMOPOJIUHBI ).

[TpakTudaeckast pabora «BBenenue pacTeHuid B KyJIbTypy IN Vitr0 u mompuepikanue
YUCTOU KYJIBTYPBI IKCIUIAHTOB).

[Ipaktuueckas pabora «PazMHOkeHHE KapTO(Des B IpoOUpKe».

UccnenoBarenbckas pabota «Kak Tmody4alOT TIOTOMCTBO  BETE€TaTUBHO
Pa3MHOXKAEMBIX KyJIBTYp €CIIM HE CEMEHAMU ?»

UccnenoBarenbckas padbota «BeipanuBanue pacTeHU B IPOOUPKEY.

UccnenoBatenbckas pabora «Kak Oo0Xbsi KOpOBKAa ypokail crmacaia —

0 COBPEMEHHBIX CIIOCO0aX OMOJIOTMUECKON 3aIIUTHI PACTCHHID).

MoayJb «CoBpeMeHHbIe OHOTEXHOJIOTHH B ceJieknum». 11 kimacce (34 u)

1. l'enernyeckue pecypcebl Poccun (6 u)

Crpareruu COXpaHEHHs T€HETHYeCKHX pecypcoB. CoxpaHeHHe pacTeHui In Situ
 eX Situ.

buopecypcubie komnekuuun Poccun. Kosuieknuss TeHETHUUECKHX PECYpPCOB
pactenuit BUP. T'epbapuit BUH. Komnexkumsi TeHETHYECKUX PECYPCOB IKUBOTHBIX
BHUUI'PXK. Komnekuun kinetok u  mramMoB BHHUUCXM. JleMoHcTpanus

BHIEOPOJIMKOB?.

Jlabopamophvie u npakmuueckue pabonul
UccnenoBarenbckas pabora «llo marepuanam popyma «I'eHeTHUECKHE peCypChI

Poccum» (BrIOpaTh 11000# JOKIIAl M IOATOTOBUTH 110 HEMY COOOIIICHHE).

! Cm. mpunoxenue.
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2. OCHOBBI FeHeTHKH H ceJieKnuu (8 )

HacnenctBeHHOCTh M U3MEHUUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3meHYnBOCTh MyTaITMOHHAS U MOAU(PHUKAIIMOHHAS.

I'en — wmaTepuanbHbII HOCUTENb HACJIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxkiienHoBble KUCHOTHI. JIoKan3alus reHeTUYeCKOro mMaTepuana B Kietke. Jlenenue
kietok. Permmmkanus [IHK. OcHoBHas norma MosiexkyssipHoi ononoruu. TpaHCKpUIILHS.
Tpancnanua. Myranuu.

3aKOH rOMOJIOTUYECKUX PSIIOB B HaciencTBeHHOM n3MenunBoct H.M. BaBuiosa

B 1920 1 2020 rr. [leMOHCTpalus BUIEOPOIUKOBL,

Jlabopamophwvie u npakmuueckue pabomoi
[Ipaktruueckas padota «MoaupukamoHHass U3MEHUYMBOCTh B pUpoie» (coOpaTh
Y CPAaBHUTBH JIUCThS, IBETKU C OJJHOTO PACTEHUS U/UJIH C Pa3HBIX).

Uccnenoparenbckas padora «I' MO — 310 MyTaniuu uin MoauduKanum?»

3. Un:xkeHepusi B 6uoJioruu pacrenuii (15 4)

Kiterounas v reHHast MHXKEHEPHsI PACTEHUM I PA3BUTHSI CEJICKIINH.

[IpupOoaHO-TPAaHCTEHHBIE PACTEHUS.

Pacrenusi-6uodadbpuku.

buotexHoMOrNUECKe METOBI B CEJIEKIIUU PACTEHHIA.

['eHeTnyeckoe penakTHpOBaHWE KyJIbTYPHBIX pPACTEHHM. YeM TIeHeThyeckoe
pEeAaKTUPOBAHUE OTIUYAETCS OT TEHETUUYECKOW MOIU(pUKAIIH.

[Tonck HOBBIX F'€eHOB-MUIIICHEH: CcyIecTBytomre MeToauku. [Iposeenue in silico
aHaJIM3a.

['eHHass WHXXEHEPHsI 3€PHOBBIX KyJbTyp. ['€HHas WHXKEHEpHsl XJIOMYaTHHKA.
I'ennas uHxeHepus TomaTa. ['eHHas MHXeHepHsl cou. |'eHHas MH)KeHepHUs IJI0JI0BbIX

KyI6Typ. I eHHas nmxkenepus kaprodens. JleMoOHCTpalys BUAEOPOIUKOBZ.

Jlabopamopuvie u npakmuqeckue paboml
[Tpaktuyeckas pabota «IIpoBenenue in silico aHamu3a a1 MOMCKAa HOBBIX T€HOB-

MUIIEHEHN I pEAAKTUPOBAHUS KyJIbTYPHOTO PaCTeHHUs (Ha BHIOODP)».

4. UnxeHepusi B 0M0J10THH KUBOTHBIX (5 1)
CoBpeMeHHBICE METOIBI B JKMBOTHOBOJCTBE: TPAHCIUIAHTAIUS SMOPHOHOB,

XHUMCPHBIC ) KUBOTHBIC, KIIOHMPOBAHUC.

! Cm. mpunoxenwe.
2 CM. IPUJIOKEHHE.
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I'ennas HHXCHCPUS B JKUBOTHOBOJICTBC.

Jlabopamopuvie u npaxmuueckue pabomul

[Tpaktuueckas padora «IIpoenenue in Silico ananm3a ass MoMCcKa HOBBIX TEHOB-
MUIICHEN JJI peIaKTUPOBAHUSI )KUBOTHOTO» (Ha BHIOOD).

UccnenoBarenbckas pabota «l'eHHas WHXEHEPUs JKUBOTHBIX: apryMEHThI

34 U IIPOTUB».
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TEMATHYECKOE INTAHUPOBAHUE

Temvl 3auamuii

Konuuecmeo

Hacoe

OcHosHoe coOepoicanue

Moayiab «ArpoTexXHOJ0TUM HACTOsAIero u Oyaymero». 10 kiace

1. bruoTexHoI0THs KaK HayKa

4

Hctopust BOSHUKHOBEHUS HAyKU,
OCHOBHBIE pa3ieiibl, CBA3b
OMOTEXHOJIOTUH C IPYTUMH HayKaMu
(bmonorueii, 00TaHUKOM, 300JI0THEH,
MUKPOOUOJIOTHEHN, OMOXUMHUEH,
(bu3noNorue, TeHETUKOM,
MEJIUIIMHOW) U OTpacasiMu
MIPOMBIIICHHOCTH (TIUIIEBast, JIErKas),
CEJIbCKOTO XO35IMCTBA
(’KMBOTHOBOJICTBO, PAaCTEHHUEBOJICTBO)
1 3/IpaBOOXpPAHEHHEM, U3BECTHBIC
By3bl 1 H1U, cBsA3anHbIE

c OMOTEXHOJIOTHEH:

O®UI] buorexnonoruu PAH,

®I'bHY BHUUCE,

OI'bHY ©OUII BUP,

OdI'BHY BHUHUCXM,

Buowl oesmenvrnocmu obyuarowuxcs

PackppiBath comepxaHue TEPMUHOB
Y TIOHSITHI: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTHH.

OnucheIBaTh MPOIECC BHITOTHCHUS
WCCJICTIOBAHUI U TIPOTHO3HPOBATH
PEe3YJIbTaThl DKCIIEPUMEHTOB.
XapakTepru30BaTh OCHOBHBIC HAYUHBIC
IITKOJIBI B 00J1aCTH OMOTEXHOJIOTHH.
PaznmyaTh pa3aensl OMOTEXHOIOTHH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTHH
C Pa3IMYHBIMH OTPACITISIMUA HAYKU U
MIPOMBIIIIJICHHOCTH.

BoIABIATH paznudus MexIy
pasjaenaMu OHOTEXHOJIOTHH.
DopMyITHpPOBATH U OOBIICHITH

IIPUHLINI Pa3BUTHS HAYKU
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Temvl 3auamuii

2. O01me MmoHATHSA

OMOTEXHOJIOTUHU

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

OI'BHY Ullul” CO PAH,

OI'AOY BO MOTH,

OI'bOY BOMI'Y,

®I'bOY BO CIIolY,

OI'AOY BOHI'Y,

OI'bOY BO PTAY-MCXA umenu
K.A. Tumupsizena.

CoBpeMeHHbIE HAIIPaBJICHUS Pa3BUTHS
arpoOuoTexHosioruii. MeToabl

OMOTEXHOJIOTHH B HAYKE U MPAKTUKE

[ToHsiTHE OMOTEXHOJIOTHU. 3aUeM
YeJIOBEKY OMOTEXHOJIOTHH, B UEM UX
MIPEUMYIIECTBO Mepe]l XUMUUECKUM
cuaTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUH: TPOMBIIIJICHHBIE
MHMKPOOPTAHU3MBI, KJIETKA U TKaHU
pacTeHUM, )KUBOTHBIX.

[IpakTuueckas padota «IIpumepsr

Buowl oesmenvrnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BeltoHEeHNE IPEITI0KEHHBIX
HCCJIEIOBATEILCKUX PaboT:
«Co31anue OMOJOTNYECKHA aKTUBHBIX
N100aBOK U BUTAMUHOBY, «BpIBeieHne
HOBBIX COPTOB PacTEHU, OPOJ
KUBOTHBIX C 33JJaHHBIMU
cBoiicTBaMmn», «Co3aaHue OakTepHid,
CIIOCOOHBIX NepepadaThiBaTh HEPTH

U YCTPAHATH MOCIE/ICTBUS €€
Pa3UBOB: IUTIOCHI 1 MUHYCBI».
DKcKypceus «bHOTEXHOJIOTUs: HayKa

Y KU3Hb» B By3 niuu HUN

PackpbIBaTh cosiepKaHUE TEPMUHOB

U MOHATHH: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU M TKAHU PACTEHHM, )KUBOTHBIX,
MHUKpPOOPTaHU3MBI.

OnuceIBaTh mporece
OMOTEXHOJIOTMYECKOTO MTPOU3BO/ICTBA.
XapakTepu30BaTh pa3InyHbIC

00BEKTHI OMOTEXHOJIOTHH.
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Temvl 3auamuii

3. OcobennocTu

arpoOMOTEXHOJIOTHH

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

IMPUMCHCHUA OMOJIOTUMYECKUX

00BEKTOB B TBOCH JKHU3HI

[enu u 3aga4n arpoOUOTEXHOJIOTHH.
OcHOBHBIE 00BEKTHI
arpoOMOTEXHOJIOTHH.

buorexHonornueckue moaxoanl

Buowl oesmenvrnocmu obyuarowuxcs

Paznuuath mpoMBIIILICHHbBIE
MUKPOOPTaHU3MBI, KIIETKU U TKaHU
pacTeHUi, >KUBOTHBIX KakK
OMOTEXHOJIOTUYECKHE OOBEKTHI.
CpaBHHBaTh MEXKy COOOM MPOLECCHI
XUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTHH.

BoisaBisats Hanbonee 3¢ pexTuBHbIE
O00BEKThl OMOTEXHOJIOTHH.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOCHHUS ¥ (PYHKIINU pa3TUIHBIX
OMOJOrnYECKUX OOBEKTOB.
dopmyIpoOBaTh U OOBACHSITH
MPUHITUT paOOTHI
OMOTEXHOJIOTMYECKOTO TPOU3BOCTBA
BBIOPAHHOM TPyNIIbI BEIIECTB/
MaTepUasoB

PackpeiBaTh cofepkaHue TEPMUHOB
Y TIOHATUN: COXPAHEHUE PACTECHUN

Y )KMBOTHBIX, BUJIbI KOJIJICKIIUH

TeHETUYECKOTO pa3HOO0pa3usl.
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Temvl 3auamuii

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

JUISl HAJIE)KHOTO COXPaHEHUs
KOJUIEKIMI T€HETUYECKUX PECYPCOB
pacTeHH U )KUBOTHBIX. [loHATHSA

0 MOJIEBEIX, IN VItro

U KPUOKOJIIICKIUAX. Poctu Pa3BUTHUC

KUBOTO 00BEKTa B 3aMKHYTOMN
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBHSIX: KaK 3TO BO3MOKHO.
OCHOBHBIE TTOMEIIECHUS

JUTSI TIOJTHOTIEHHOM pabOoThI
nabopaTopun OMOTEXHOJIOTHH
(TaMuHapHAss KOMHATa, CBETOBAs,
aBTOKJIaBHAsI KOMHATBI, IOMEIIEHUE
JUTSI IPUTOTOBIICHUS TUTATEIBHBIX
cpel, MoeuHas ): uX QyHKIIHOHAT
U 0COOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSL OpTaHU3AIIAH JTA0OPATOPHUH
OMOTEXHOJIOTHH, X (QYHKIIUN

Y BO3MO>KHOCTH (aBTOKJIAB,

CYX0>KapoBO# 1IKad, AUCTHILIATOD,

Buowl oesmenvrnocmu obyuarowuxcs

OnuceiBaTh IMpoHeCC COXpaHCHUA

N PAaSMHOKCHUA paCTCHI/Iﬁ

B KOHTPOJIUPYEMBIX YCIOBHUAX CPEIBI.

Xapaktepu3oBarth (pa3sl pocTa

Y pa3BUTHS PACTEHUN B 3aMKHYTOMN
CUCTEME.

Paznnuate npenmyiecTsa

Y HEJIOCTATKU PA3IMYHBIX TUTIOB
KOJUIEKIUH.

CpaBHUBATH 3TaIbl pabOTHI

B JJabOpaTOpuu OMOTEXHOJIOTHH.
BrisBisats Hanbomnee a3 pexTuBHbIE
MPUEMBI JIJ11 COXPaHEHHS 00pa3IloB
pacTeHU U )KUBOTHBIX.
XapakTepu3oBaTh 0COOEHHOCTH
CTpoeHus u (yHKIIMHA 00pa3IioB
paCTEHUN.

dopMyIUpOBaTh U OOBICHSITH

MIPUHIIUIT KPUOKOHCEPBALMU PACTEHHUIN



Temvl 3auamuii

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

pH-meTp, Bechl, TamuHap-00KC,
CTEPUIIN3aTOP UHCTPYMEHTOB,
CBETOBAs YCTAaHOBKA, KITMMaTHYECKas
Kamepa, Y @-uoHu3arop,
XOJIOIUITBHUKHY JIJIs1 XpaHECHUS
MUTATEIBHBIX CPEJl U Ap.).
NHCTpYMEHTBI 1)1 MPUMCHCHHUS
METO/I0B OMOTEXHOJIOTHU PACTCHHM
(mpemapoBaibHas UTJIA, CKAJIbIIENb,
MMUHIET, HOXKHUILIBI). OCHOBBI TEXHUKU
0€30MacHOCTH MpU padboTe

¢ npubopamu. OCHOBHbIE TPUOOPHI
IUTS OpTaHU3aIH 1TabopaTOpUH
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0kapoBo# mKad, TUCTHILIISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEPHIIN3ATOP HHCTPYMEHTOB,
CBETOBas YCTAaHOBKA, KJIMMaTHICCKas
kamepa, Y O-uonusarop,
XOJIOTMIJILHUKY JIJTS1 XPaHCHUS

IMUTATCIBbHBIX CPCO U OP.

Buowl oesmenvrnocmu obyuarowuxcs
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Temwl 3ausamui

4. KynbTypa KJIETOK U TKaHEeh

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

NHCTpyMEHTBI 1151 TPUMEHEHUS
METO0/10B OMOTEXHOJIOTUN PACTEHUH:
IIPENapoBajIbHasl UIJIa, CKAJIBIIEINb,
MMUHIET, HOKHUIIBI.

[IpakTuueckas padorta «KynbrypHoe
pPacTEHHE B KyJIbTYPaJIbHOM COCYJIE:
OIHILIN PACTEHHUE B IPOOUPKEY.
UccnenoBarenbckass padora «Poct
YEPEHKOB PACTEHUH B BOJE C Pa3HbIM
ypoBHeM pH»

MeTtoabl KyJIbTYpbI KJIETOK U TKaHEU

B cenekuuu. KamnycHas kynbsTypa.
KyinbTypa KJIETOK M arperaTtoB KJIETOK.
Kynberypa nporormtacros. [Tonyduenue
COMAaTHYECKUX FMOPUI0B METOIOM
CHUSHUS U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Kinerounas cenexuums. Mcnonp3oBanue
TanyIOUINY B CENEKLINH.

[IpumMepbl NpUMEHEHHUS KYJIBTYP

KJIETOK U TKaHEM B Hay4YHbIX

Buowl oesmenvrnocmu obyuarowuxcs

PackpsIBaTh coepkanue TEPMUHOB
Y TOHSTUN: KAJUTYC, TPOTOIIACT,
COMATUYECKUI THOpU/I, TarION]I,
ITAMM.

OnuceIBaTh Iporece
KYJIbTUBUPOBAHHUS KJIETOK U TKAHEU
PAaCTEHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC ATAIIbI
KYJIbTUBUPOBAHHUS KJIETOK U TKAHEU
pPacTeHUN U )KUBOTHBIX.

BrisBisats Hanbosee 3¢ heKTuBHBIE
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Temvl 3auamuii

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

UCCJICIOBAHMSX U B MMPAKTUKE
pazmunbix HUU: 3HakomcTBO

C IUTEPATypPON — HAYUYHBIMHU
MyOJIMKaLMUSIMU IO Pa3HbIM 00BEKTaM
(MUKpOOBI, pacTEeHUs, ’KUBOTHBIE).
XapakTepucTrKa KIETOoK,
KYJIbTUBUPYEMBIX 1N VItro.
MopdoreHeTndeckue myTH pa3BUTUS
KJIETKH IN Vitro.

N3BeCTHBIEC KOJUIEKIINT
OMOTEXHOJOTUUYECKUX OOBEKTOB —
WX pOJib, 33/1a4H, COCTaB, TPUMEPHI
(in Vvitro xoyIeKIMH pacTeHUH,
KOJUIEKIIMM IITAMMOB
MUKpOoOpranu3moB. CemMuHap

10 IPOYUTAHHOU JIMTEPATYPE,
JTIOKJIIbI O0YYaIOIIUXCS).
buorexHonorus npon3BoacTBa
KYJIbTYPBhI KJIETOK, TKAaHEH U OPTaHOB

pacTeHui.

Buowl oesmenvrnocmu obyuarowuxcs

METO/Ibl KYJIbTUBUPOBAHUS KJIETOK
Y TKaHEW paCTEHUU, J)KUBOTHBIX,
MHKPOOPTaHU3MOB.
XapakTepuzoBaTh 0COOCHHOCTH
CTPOCHHS U (DYHKITUH KIICTOK

Y TKAHEH paCTeHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyIUpOBaTh U OOBACHSITH
MIPUHITUI BEDKUBAEMOCTH, POCTA

Y pa3BUTHUS KYJIbTUBUPYEMBIX KIETOK

U TKaHEH
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Temvl 3auamuii

5. IluraTrenbHbIE Cpeabl

JUIS1 arpOOUOTEXHOJIOT U

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

[Ipaktrueckas padota «IIpoTormnacTsl
KJIETOK».

Uccnenoarenbckas padbota
«CyniecTBYIOMME KOJUIEKIINHU KIIETOK
U mTaMMoB B Poccuu U ux poJib

B Pa3BUTHH F'€HETUYECKHUX
TEXHOJIOTUID.

Uccnenoarenbckas padbora

«I".Jl. KapnieueHKo Kak reHeTHK-
HKCIIEPUMEHTATOP U OMOTEXHOJIOT
Makpo- 1 MUKPODIJIEMEHTHI,
MCTOYHUKH YTJIEBOJIOB, BATAMUHBI,
JKEJIMPYIOIIUE areHThl. TUIIbI
MUATATEJIbHBIX CPEJ — KUJKUE

U TBEpbIE.

[TuTarenbHbIE CpeIbI

JU1s OMOTEXHOJIOTUM PACTCHUI.
Pa3paboTka HOBBIX MUTATEIHHBIX
cpel, B TOM YHUCJIE BKIIIOYAIOIIUX
OMOCTUMYJISITOPHI U IPyTHE

peryasTopsl pocta. MeToibl

Buowl oesmenvrnocmu obyuarowuxcs

PackpeIBaTh coiepKaHUE TEPMUHOB
Y NIOHSATHN: IIUTATEIbHAs Cpena,
KOMIIOHEHTBI IUTATENBHOMN CPEIbI,
pH pactBopa.

OnuceIBaTh MPOUECC MPUTOTOBIEHUS
IIATATEJIbHBIX CPEM IS Pa3HBIX
O0OBEKTOB.

XapakTepu3oBaTh IPOLIECC
IIPUTOTOBJICHUS IIUTATENBHBIX CPELL

B 3aBUCUMOCTH OT BBIOPAHHOIO

00BEKTa UCCIIEJOBAHMSL.
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Temvl 3auamuii

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

ONTUMU3ALUU [TUTATEIBbHBIX CPEI.
OCHOBHBIE KOMITIOHEHTBI TUTATEIbHBIX
cpen (MakpOlJIEMEHTHI,
MHUKPOIJIEMEHThI, UCTOYHUKHU
yIiiepoja, BATAMHUHBI, )KETUPYIOLINE
areHThI, PETYJIATOPHI POCTA).

Yposenb pH nurarensHOM cpeabl

U €ro BIMSIHUE HAa PA3BUTHUE PACTCHHIA.
Becs1, pH-MeTp.

JlabopaTtopHas pabora «[IurarensHbie
Cpeabl U yCIOBUS KYJIbTUBUPOBAHUS,
KYJIbTYPhI PACTUTEJIBHBIX KJIETOK

Y TKaHE.

[IpakTrueckas padbota
«ITpuroroBneHne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpO- U
MUKPOAJIEMEHTOB MUTATEIILHON CpeIbl
no nponucu Mypacure u Ckyray.
[IpakTuueckas padbora
«ITpuroroBneHre NUTATEIbHBIX CPEL]

U1 BBEJICHUS B KYJIBTYpY 1N Vitro»

Buowl oesmenvrnocmu obyuarowuxcs

Paznuuathk TUMBI NUTATENIBHBIX CPEN

B 3aBUCUMOCTH OT 3aJla4u
KyJIbTUBUPOBAHUSI.

CpaBHHBaTh paCTBOPUMOCTH BEIIECCTB
BO BpeMsI TPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBATH TUIIBI
MUTATEIBHBIX CPEJl B 3aBUCUMOCTHU

OT WX COCTaBa.

BrisiBnsiTe Hanbosee BaKHbIC
KOMITOHEHTBI TUTATSIIbHON Cpeb

U TIPOTHO3UPOBATh dPdeKT

OT HEXBATKH KaKJIOTO

13 KOMIIOHEHTOB.

XapakTepu3oBaTh (PYHKIIUU
KOMITOHEHTOB TTUTATEIIbHBIX CPE]I.
dopMynHpoBaTh U OOBICHSTH
MIPUHITUT KYJIbTUBUPOBAHUS PACTCHUN
Ha MTUTATEIBHBIX CPe/laX pPa3IMIHOTO

coCTaBa
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Temvl 3auamuii

6. Perynstopsl pocta kak
(bakTophl ycrexa

OMOTEXHOJIOTHH PACTCHUI

Konuuecmeo

yacoe

4

OcHosHoe coOepoicanue

Poct u pa3Butne pacteHuil.
OcranbpHbl€ 3TaIbl OHTOT€HE3A.
OO111e 3aKOHOMEPHOCTH POCTa
pacTeHuil.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruo6epennunbl, ABK, sTusnen u nip.)
1 UX (YHKIIMU HA Pa3HbIX dTanax
pPa3BUTHUS PACTECHUSL.

N3BecTHBIE TEHETUYECKUE
MEXaHHU3MBbl, KOHTPOJIMUPYIOIIUE POCT
Y Pa3BUTHE PACTECHUM.

DHJIOTEHHBIE U DK30TCHHBIE
PETYJIATOPBI POCTA PACTCHUN

B IIpoOUpKe.

JlabopaTopHas paboTta
«DeHoTUnnYecKas OLEHKa pocTa

Y Pa3BUTHS PACTEHUM B 3aBUCUMOCTH
OT HaJM4usi GUTOTOPMOHOB

B IMIUTATEJILHOU Cpee»

Buowl oesmenvrnocmu obyuarowuxcs

PackpbiBaTh cofiep>kaHre TEPMUHOB
Y TIOHATHI: (PUTOTOPMOHBI,
PETYJISATOPBI pOCTA PACTEHUIM.
OnuceIBaTh MpoIEecc pocTa

Y Pa3BUTHUS PACTCHUIL.
XapakTepu3oBaTh MPOLIECC POCTa

Y pa3BUTHS PACTCHUI B 3aBUCUMOCTH
OT F'€HOTHUIIA U OKPYKAIOIIINX
YCJIOBUH.

Paznuuate QyHKIIUU peryasiTopoB
pocra.

CpaBHuBaTh (DYHKIIUU PETYJISITOPOB
pocra.

BoIABISATh PYHKITUU PETYISITOPOB
pocTa 1o MPEII0KEHHBIM 3P deKTaMm.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U (DYHKITUU Pa3IUYHBIX
(UTOTOPMOHOB.

dopMyIHpOBaTH U OOBIICHITH
MPUHITUTI BO3ICUCTBYS (DUTOTOPMOHOB

Ha POCT U Pa3BUTHUE PACTECHUHN
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Temvl 3auamuii

7. bruotexHo0THsI pacTeHU

Konuuecmeo

yacoe

10

OcHosHoe coOepoicanue

Bo3moxHocTn IMPUMCHCHUA
an06HOTeXHOHOFHfI B CCJICKIIMH,
CEMCHOBOACTBC U IMTOMHUKOBOACTBC.

bosne3nn 1 UMMYHHTET pacTEHUM:

ot H./. BaBuiioBa 10 COBpEMEHHOCTH.

Y ckopeHHas U TpaJuIIMOHHAS
CEJIEKIIS: COKpAIllaeéM CPOKH
MOJTYy4Y€HUsI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIEKIUU. [ népuan3zanusi.
®opmebl oT60pa. OCHOBHBIE
HaIpPaBJICHUS CEJIEKIUU: YIyUIlICHUE
YPOKaWHOCTH, YCTOMYNBOCTH

K OMOTUYECKUM U aOMOTHYECKUM
dakTopam.

O310pOBJIEHNE PACTEHUI OT BUPYCOB
C MOMOIIBIO METOJIOB OMOTEXHOJIOTUH:
METO/IbI KyJIbTYPhI allUKaJIbHBIX
MEpHUCTEM, TEPMOTEPAIIHH,
XEMOTEpanuu, KpuoTepanuu

Y KOMIUTIEKCHOM Tepanuu. [lomydenne

03A0POBJICHHOI'O IMTOCAA0OYHOIO

Buowl oesmenvrnocmu obyuarowuxcs

PackpriBaTh conep:kaHue TEPMUHOB
Y TIOHSITHU: CEJNIEKLIHNS,
CEMEHOBO/ICTBO, TUTOMHUKOBOJICTBO,
MHKPOPA3MHOXKEHHUE PACTCHU,
03JIOPOBJIEHUE PACTCHUM.
OnuceIBaTh mporece
MHUKPOPAa3MHOXKEHUS pACTCHUH,
CO3/IaHUSI HOBOTO UCXOJ/IHOTO
Marepuaa Jijisi CeJIeKIuu, oToopa,
03JI0POBJICHHS PACTEHHI U MOJyYEHUS
03JI0POBJICHHOT'O 1OCAI0YHOTO
Marepuaa.

XapakTepu3oBaTh MPOLECC
YCKOPEHHOW U TPAAUIIMOHHOU
CEJIEKIINHU, MUKPOPA3MHOXKEHUS,
03JI0POBJICHUS PACTCHUM.

PaznuyaTh METOBI CENIEKINU,
CIIocoObI 03I0POBJICHUS PACTEHUH.
CpaBHUBATH METO/IbI CETIEKIINH,
CHIO0COOBI 030POBIICHUS PACTEHUH.

BriaBaars Hanbonee 1 HaMMeHee
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Temvl 3auamuii

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

Martepuala — KiyoHel kaprodens
Y CKEHIIEB TUIOJIOBBIX KYJIBTYP.
KynbpTuBHpoBaHUE pacTUTEIHHOTO
MaTepuala B KyJabType in Vitro:
OCHOBHBIE TTPUHITUIIBI U MOJICNIU

KyJbTUBUpOBaHus. Kamnycorenes,

CYCIIEH3UOHHBIE KYJIbTYPbI PACTCHUM.

Mukpopa3MHOKEHNE PACTEHUM.
OxoHoMuueckuii 3P ekt

OT BHEJPEHUS METOJIOB
OMOTEXHOJIOTHH B PACTEHUEBOICTBO.
Kpuoxpanenne pacteHuil.
KpuomnportekTopsl.
ITocTkpHrOreHHast pereHepanusi.
buosiornueckue cpencTsa 3aiuThl
PaCTeHUN: IPEUMYILIECTBA

Y TIEPCTIEKTUBBI IPUMEHEHUSI.
Tepmoc u cocyn proapa ¢ XKUIKUM

a30TOM, KPUOIIPOOUPKH.

Buowl oesmenvrnocmu obyuarowuxcs

s PeKTUBHBIE CITOCOOBI MOTyUCHUS
HCXOJTHOTO MaTepualia

JUJIS1 CENIEKIUU; O37J0POBIICHUS
pacTeHuil.

XapaxkTepuzoBaTh 0COOCHHOCTH

1 (DYHKIIUU METOJIOB CEJICKIIUH,
croco0OB 03/I0POBJICHHS PACTEHUM.
dopMyIUpOBaTh U OOBACHSITH
MIPUHLUIT TPAJIULIUOHHOU

1 YCKOPEHHOM CEJIEKLINH, IPUHIHII
pabOThI TOTO WJIKM UHOTO METO/1a

03JIOPOBIICHUS] PACTCHUH

[TpakTrueckas padota «PazmHOXkeHHE

IIJIO4OBBIX paCTeHI/Iﬁ YCPCHKOBAHHUCM
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Temvl 3auamuii

WUTOTO 10 MOJIYJTIO

Konuuecmeo

yacoe

34

OcHosHoe coOepoicanue

Y MUKPOPa3MHOXKEHUEM — IIPUMEP
MaJIMHBI (MM 3eMJISTHUKH, €)KEBUKH,
CMOPOJIUHBI )».

[Ipaktruueckas padota «BBeneHnue
pacTeHuit B KyJbTypy in Vitro

Y MO ICPYKAHUE YNCTON KYJIbTYPbI

OKCIINIAHTOB)».

[Ipaktrnueckas padota «Pa3zMHOXkeHUE

KapTodens B IpoOUpKe».
HccnenoBarenbckas paborta

«Kak rnomy4aroT noToMCTBO

BET€TATUBHO PA3MHOXKAEMBIX KYJIBTYP

€CJIK HE CEMEHaMM 7»
Uccnenoarenbckas paboTa
«BpIpamBanue pacTeHUN

B IIPOOUPKE».
HccnenoBarenbckas padoTa «Kak
00bsI KOPOBKA ypOrKai criacaia —
0 COBPEMEHHBIX CITOCO0ax

OMOJIOTHMYECKOH 3aIIUThHI PACTEHUID)

Buowl oesmenvrnocmu obyuarowuxcs
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Temvl 3auamuii

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cesekmum». 11 kiace (34 1)

1. 'enetTnueckue pecypcesl

Poccun

6

Crpareruu COXpaHEHUs TEHETUYECKUX
pecypcoB. CoxpaHEHHE PaCTCHUI

In situ u ex situ.

buopecypcHbie komekuun Poccun.
Kosnekims reHeTHYEeCKUX PECYPCOB
pactenuit BUP. I'epbapuit BUH.
Kosnekiust reHeTU4eCKuX pecypcoB
>knBoTHEIX BHUUI PX. Komnexkiuu
kJieTok 1 mrammMoB BHUMCXM.
UccnenoBarenbckas paboTa

«ITo marepuanam popyma

«I'enetTnueckue pecypcesl Poccum»

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBaTh coziepxaHne TEPMUHOB
Y TIOHATHI: COXPAHEHHUE PACTECHUN
in situ u ex situ.

OnuceiBaTh IIpOoLcCC COXpaHCHUA

pacTeHuit B ycaoBusX IN Situ u ex Situ.

XapaxkTepusoBaTh CIIOCOObI
COXPaHEHHS PACTCHUH B YCIIOBUSIX
In situ u ex situ.

Paznuuatk ciocoObl COXpaHEeHHUsI

pacTeHuit B ycaoBusx in Situ u ex situ.

CpaBHUBAaTh OCOOCHHOCTH
COXpPaHEHHS PACTCHUH B YCIIOBUSIX

In situ u ex situ.

BrisBisats nHanbonee > pexTuBHBIN
PUEM JJIs1 COXPaHEHUSI KOHKPETHOTO
oOpasiia pacTeHUH.
XapaxkTepru3oBaTh 0COOEHHOCTH

U QYHKLHU.

dopMyHpOBATH U OOBIICHITH
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Temvl 3auamuii

2. OCHOBBI TEHETHUKH

H CCICKIINU

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

HacnencTBeHHOCTh U U3BMEHUMBOCTD —
OCHOBHBIC CBOMCTBA JKHUBBIX
opraHu3MoB. I3MeHUMBOCTH
MyTallMOHHAsI ¥ MOAU(UKAITMOHHAS.
I'en — maTepuanbHBI HOCUTEIIb
HaCJICJICTBEHHOCTH M U3MECHUYHBOCTH.
HyknenHoBbI€ KUCIIOTHI.

Jlokannzanusa reHeTH4eCKOro

MaTrcpurajia B KJICTKEC. I[CJ'ICHI/IG KJICTOK.

Pennukanus JIHK. OcHoBHas qorma
MOJIEKYJIIPHOI OUOIOTHH.
Tpanckpunuus. Tpancasuus.
Myranumu.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HaCJIEJICTBEHHON N3MEHUYUBOCTHU
H.M. BasusioBa B 1920 u 2020 rr.
[IpakTrueckas pabota
«MopaudukamoHHasi ”3MEHYUBOCTh

B Iipupojie» (coOpaTh U CPaBHUTH

Buowl oesmenvrnocmu obyuarowuxcs

IIPHHIIAII IN Situ 1 eX Situ coxpaHeHus
TEHETUYECKUX PECYPCOB PACTCHUM
PackpsIBaTh cojiep:kaHuE TEPMUHOB
Y OHATHUI: HACIEJICTBEHHOCTb,
U3MEHYUBOCTh, I'eH, JJHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKHUX PSAI0B
B HACJICACTBEHHON N3MEHYNBOCTH.
OnuceIBaTh NPOSIBICHUS
MOU(DUKAIIMOHHONW U MYyTallUOHHOM
M3MEHUYUBOCTH, cTpoeHue JHK

u PHK, Genkos.

XapakTepu3oBaTh CTPOEHUE

1 QYHKIIMU HYKJIEMHOBBIX KUCJIOT,
OCIIKOB.

Pasznmuyath TUIIBI U3MEHYHUBOCTH.

CpaBHUBATH MYTallUOHHYIO

u MOI[I/I(l)I/IKaI_[I/IOHHYIO HN3MCHYHMBOCTB.

BrisiBIsTE MOM(DUKALIMKY U My TaIUH.

XapakTepu3oBaTb 0COOCHHOCTH
u pynkuuu JJHK, PHK, 6enkos.

DopMyIHpPOBATH U OOBIICHITH
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Temvl 3auamuii

3. Unmxenepus

B OMOJIOTUH PACTEHUN

Konuuecmeo

yacoe

15

OcHosHoe coOepoicanue

JIUCTBSI, IBETKU C OJTHOTO PACTEHUS
W/WIIH C Pa3HBIX).
HccnenoBarensckas padota «I' MO —
ATO MYTAIMU WX MOJIUDUKAIIAN?)
KiieTtouHas v reHHast THXEHepus
PACTEHHI JIs1 Pa3BUTHUS CEJICKIINH.
[IpupoaHO-TpaHCTEHHBIE PACTCHHUSI.
Pacrenus-ouodadpuku.
buoTtexHOIOrn4YeCcKrne METOIbI

B CEJIEKIIUY PACTCHUMN.
['eHeTHyeCcKOE peTaKTUPOBAHKE
KyJIbTYPHBIX pacTeHuii. Uem
r€HETUYECKOE pelaKTUPOBaHUE
OTJIMYAETCS OT FTEHETUUYECKON
MoAU(bUKAITIH.

ITorck HOBBIX TEHOB-MUIIICHEN
CYILIECTBYIOILIME METOAUKHU.
[Tposenenue in silico ananm3za.
['eHHas WHKEHEPHS 3€PHOBBIX
KyJbTyp. ['eHHast uHXKeHepus

xJionmyaTHUKa. ['eHHas WHIKCHCPHA

Buowl oesmenvrnocmu obyuarowuxcs

IMIPUHIUII I[GﬁCTBPISI 3aKOHa
TOMOJIOTUYCCKUX PATOB

B HACJIE€JICTBEHHON N3MEHYNBOCTH

PackpriBaTh conep:kaHue TEPMUHOB
Y TIOHSATHI: KJIETOYHAs U TeHHAas
VHXCHEPHUsI PACTEHUI, TEHETHYECKOE
penaktupoBanue, [ MO, in silico
aHaJIN3.

OnuceIBaTh NpoLECC KIETOYHOU

Y TEHHOW UHXEHEPUU PACTCHUH,
MPUHLUIBI TEHETUYECKOTO
penaktupoBanus, coznanue ' MO,
starsl in Silico ananmm3a.
XapakTepu3oBaTb COBPEMEHHBIE
JIOCTHXKEHUS TCHHOM U KJIETOYHOMN
WH)XEHEPUH PA3HBIX BUJOB PACTEHU,
nposeenue in silico ananmsa.
PaznuyaTh reHHYI0 U KJIETOYHYIO
VHXEHEPHUIO.

CpaBHI/IBaTB OMOTEXHOJOTHUCCKHUE
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Temvl 3auamuii

4. Nnxenepus

B OMOJIOTHUH YKUBOTHBIX

Konuuecmeo

yacoe

OcHosHoe coOepoicanue

Tomara. [ eHHast UH)XEHEpUs COU.
['eHHas nHXEHepus II0JA0BbIX
KynbTyp. [ eHHas unxeHepus
KapTodels.

[Ipaktrnueckas pabdora «IIpoBenenue
in silico aHanu3a M1 MOMCKA HOBBIX
T€HOB-MUIICHEH JJIs peJaKTHPOBAHUS

KYJbTYPHOTO pacTeHHsI (Ha BBIOOP)»

CoBpeMEHHBIE METOBI

B JKMBOTHOBOJICTBE: TPaHCIIJIaHTaIUS
AMOPUOHOB, XUMEPHBIC JKUBOTHBIE,
KJIOHUPOBAHMUE.

I'eHHas nHXeHEpUs

B )KUBOTHOBOJICTBE.

[IpakTuueckas padora «IIpoeaenue
in silico amanusa 11 moMucKka HOBBIX
Tr€HOB-MUILICHEH JJ1sl pe1aKTUPOBAHUS

YKUBOTHOTO» (Ha BHIOOD).

Buowl oesmenvrnocmu obyuarowuxcs

METO/Ibl B CEJIEKIIUU PACTCHUM.
BBIABIISTE pazinuust MEXIy
T€HETUYECKUM PEITaAKTUPOBAHUEM

Y TEHETUYECKOW MoauduKaiuen.
XapakTepu3oBaTh 0COOCHHOCTH

U QYHKIIUU.

dopMyIUpOBaTh U OOBSACHSITH
MIPUHITUIT KJIETOYHON U TEHHOU
WHXXEHEPUHU, TEHETHYECKOTO
pEIaKTUPOBAHUA U T€HETUYECKOM
MoauUKaIu

PackprIBatTh cojiepkaHue TEPMUHOB
U TIOHSITHM.

OnuceIBaTh TPaHCILUIAHTALIUIO
AMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapaxkTepu3oBaTh TPAHCIIAHTAIIUIO
AMOPHOHOB, XUMEPHBIX YKUBOTHBIX,
KJIOHUPOBAHHME.

PaznuyaTh TpaHCIUIAaHTAIMIO

3M6pI/IOHOB, XUMCPHBIX ) KUBOTHBIX,
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Temvl 3auamuii

WUTOTO 10 MOJIYJTIO
OBILIEE KOJIMYECTBO
YACOB IT0O [TPOTPAMME

Konuuecmeo

yacoe

34
68

OcHosHoe coOepoicanue

I/ICCJIe,HOBaTCHBCKa}I pa60Ta «I'enHas
HHXCHCPHA JKUBOTHBIX: apI'YMCHTLI

32 U IPOTHUBY

Buowl oesmenvrnocmu obyuarowuxcs

KJIOHUPOBAHHUE.
CpaBHUBATH TPAHCIUIAHTAIUIO
AMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh 0COOEHHOCTH

1 (QYHKLHH.

dopMyIUpOBaTh U OOBSACHSITH
MPUHIINAI T€HHOW UHXKEHEPUH,
T€HETUYECKOr0 PEAAKTUPOBAHUS

1 TCHETUYECKOM MOIUDUKAITIN
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MMPUJIIOXKEHHUE. PNJIBMbI U 3AIIMCHU TEJIEBU3UOHHbBIX ITPOT'PAMM

MoayJib «ArpoTexXHOJIOrHM HacTosmero u oyaymero». 10 kiaace

Tema 1. Buomexnonozusa KaKk HayKa

HNoxymentanbhbiii punsM Ceprest bpunesa «Hosbili cBeT. Hukomnaii BaBuinosy. —
URL.: https://smotrim.ru/video/2618068

JoxymeHnTanbublil puiibM «CeMeHa, KOTopble crnacyT uenoBedyecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

MoayJab «CoBpeMeHHbIE 0MOTEXHOJIOTHM B ceslekuum». 11 knace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTalIbHBINA PuiIbM «3070TOM 3e1eHbIi 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnogbl ceHemuKku u ceeKuyuu

duneMbl U3 mukiIa «Matpuna Haykuy. Science and plants. Hayka u pacteHus.
3epunobodoBeic. — URL: https://www.youtube.com/watch?v=nCfadl1Fpa8

Tema 3. Huowcenepus 6 6uonozuu pacmenuil

dueMbl U3 nuKiIa «Matpuna Haykny. Science and plants. Hayka u pacteHus.
['enetnyeckoe penaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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