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MNOACHUTEJIBHAA 3AIINCKA

AKTYaJIbHOCTH ¥ HA3HAYEHHE NPOrPaMMBbI

PaGouas mporpamma Kypca BHeEypouHOW gestenbHocTH «IIpoekTHas
nabopatopuss Touku Pocra» nns  cpemnHero obOmiero oOpasoBanus —(manee —
nporpamma) paszpaboTaHa B COOTBETCTBUU ¢ TpeboBanusimu DenepalibHOTO
rOCyapCTBEHHOTO0 00pa30BaTEIbHOrO CTaHAAapTa CpEeIHEero oO0IIero oOpa3oBaHUs
(®I'OC COO), opueHTUpOBaHA Ha OO0ECHCUCHHE WHAMBHIYAILHBIX OTPEOHOCTEH
oOydJaromMXcsi W HalpaBieHa Ha JOCTHKEHHUE IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
nporpamMmbl  CpelHero oO0Iero oOpa3oBaHHS C Y4E€TOM BbIOOpa y4aCTHUKAMU
00pa30BaTEIbHBIX OTHOIIEHUH KYpPCOB BHEYPOUHOH MAESITENBbHOCTH. DTO MO3BOJSET
obecrieuuTh eAMHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM MPOCTpPaHCTBE
HIKOJILHOTO 00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 32 €ro Mpe/iesiaMu.

Hacrosimuii kypc npeaHa3HadyeH s YrIIyOJICHHOTO M3Y4eHUsT OMOJIOTMYECKUX
SBJICHUW U 3aKOHOMEPHOCTEH, pacliMpeHnsi 0a30BbIX 3HAHUW, PA3BUTHS MPAKTUUYECKUX

YMEHHI 1 HaBBIKOB B COBPEMEHHOU OHUOJIOTHH.

AKTYaJIbHOCTH pPeaju3aliy NpPorpaMmbl

[Iporpammoii mpenycMOTpeHO (OPMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHSl 3HAaHWUM, a TaKXKe TMPAKTUYECKOr0 OmbiTa paboThl C Ja0OPaATOPHBIM
000pyI0BaHUEM, OBJIAJCHUE MPUEMAMHU HUCCIEAOBATEILCKOU NESITEIbHOCTH. METObI
opraHu3aiuu  00pa30oBaTeIbHOW M HAyYHO-HUCCIEIOBATEIbCKON  JEATEeIbHOCTH
npeaycMaTpuBalOT (GOpMUPOBAHHE Y OOYYalOIIUXCSl HECTaHAAPTHOTO TBOPUYECKOTO
MBIIIUICHUS, CBOOOIbI CAMOBBIPAKEHUS U UHANBUIYATBHOCTU CYKJICHUM.

Jlnst mosmHOTO y4yera MOTpeOHOCTeH 00YyJaronuxcsi B MPOrpaMMe HCTIOIb3YeTCs
nuddepeHIMpPOBaHHBIA TOAXO0/A, YTO CTUMYJIMPYET OOYYaloIIerocs K YBEIMYCHUIO
NOTPEOHOCTH B MHIMBUYAJIbHOM, HHTEJUICKTYaIbHOW 1 MO3HABATEILHON IESITEIHbHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATEILCKUX HABBIKOB. [IporpamMma craHeT BocTpeOOBaHHOM
B TMEpBYI0 oOdYepeab OOy4daloIUMHCS, KOTOpble HWMEIOT CTOMKHI HHTEepec U
COOTBETCTBYIOIYI0O MOTHBALIMIO K U3yYEHUIO MTPEMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA,
€CTECTBEHHBIX HaYK U TE€XHOJIOTUM.

B macrosmiee Bpems Owojormueckoe oOpa3oBaHHE JOJDKHO OOECIEYUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJOTHUECKYIO M MPUPOJIOOXPAHUTETHHYIO

rpaMOTHOCTbD.



3HaHusT B 00JaCTU OCHOBHBIX OMOJIOTUYECKUX 3aKOHOB, TEOpUH U HIeH
GbOpMUPYIOT HPABCTBEHHBbIE HOPMBI W TPUHLHUIIBI OTHOILIEHUS K >KUBOM MPHUPOJIE.
B kauecTBe 1IEHHOCTHBIX OPHUEHTHUPOB OHMOJOTMYECKOTO OOpa30BaHUSl BBICTYIAIOT
O0OBEKTHI, M3y4yaemble B Kypce OHOJIOTHMHM, K KOTOPbIM Yy ydamuxcs (opMUPYETCs
LIEHHOCTHOE OTHOIIeHuE. [Ipy 3TOM BeaylIyt0 posib UTPAIOT MO3HABATENbHbIE IICHHOCTH,
TaK KakK JaHHbIA Y4eOHBIA MpeIMET BXOAUT B TPYNIY MPEAMETOB IMO3HABATEIHLHOTO
IMKJIa, TJaBHasl I[eJIb KOTOPBIX 3aKIIOYAeTCs B HM3YYEHUU COBPEMEHHBIX CIIOCOOOB
penieHus TI00anbHBIX MpodiieM coBpeMeHHOCTH. [Iporpamma mpecieayer He TOJIbKO
oOpa3oBaTeibHble, HO U BOCIHUTATEIbHBIC II€JIM, TMOCKOJIbKY OHa CIOCOOCTBYET
(GbOpMUPOBAHUIO IKOJIOTHUECKOTO U OMOTEXHOJOTUYHOTO MBIIICHHUS Y TMOAPACTAIOIIETO

ITIOKOJICHH .

BapuanTsl peajm3anuu nporpaMmmbl 1 GopMbI POBeIeHUs 3aAHITHIA

Peanu3zanys mporpamMmbl IpeIoiaracT UCIoib3oBaHue (GOpM pabOTHI, KOTOPBIC
PEIYyCMaTPUBAIOT AaKTUBHOCTh M CAMOCTOSITEILHOCTh OOYYAIOIIHUXCS, COYCTAHHEC
WHJUBUYaJbHOM W TpynnoBoil paOOThl, MPOEKTHYIO M  HCCIEI0BATEIbCKYIO
NEeATEIBHOCTh. TakuM 00pa3oM, BOBICUCHHOCTh O0YJAIONTUXCS B TAHHYIO BHEYPOUHYIO
NEATEIBHOCTh ITTO3BOJUT OOECIEYNTh HX CaMOOIPEICICHUE, PACIIUPUTDh 30HBI
MOWICKAa CBOMX HWHTEPECOB B pa3MYHBIX cdepax eCcTeCTBeHHO-HAYYHBIX 3HAHUH,
MIEPEOCMBICIUTh CBOM CBA3U C OKPYXAIOMIMMH, CBOE MECTO CpPEAd IPYruX IOJCH.
B memom peammzamus mporpaMMbl BHOCHT BKJIAJ B HPABCTBEHHOE M COIHAIBLHOE
dbopMUpOBaHUE TUYHOCTH.

[Iporpamma peanusyetrcs B pabore ¢ oOydaromumucs 10 m 11 kiaccos.

[Iporpamma Kypca paccunTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAyCMOTPEHBI
Takue QopmMbl paboOThl, Kak Oecelbl, IHUCKYCCHUU, MAaCTep-KJIAacChl, HKCKYpCHUHU
Ha TPOU3BOJICTBO, aHAJM3 KEHWCOB, BCTPEUM C MPEACTABUTEISIMU Pa3HbIX Mpodeccui,
npodeccroHanbHbie MPOObI, KOMMYHUKATUBHBIC U JIEJIOBBIE WIPHI, KOHCYJIbTAIMH
nejarora.

3anstus npoBonsitcs nmo 1 pasy B Hememo st 10 mw 11 kmacca.



B3aumocss3b ¢ peaepaibHOl padoyeil mporpaMMoi BOCIIMTAHUS

ITporpamma Kypca BHEYpPOYHOH JEATEIBHOCTH pa3padoTaHa ¢  y4eTOM
pexoMeHaIuil gpenepaabHON paboUeil MporpaMMbl BOCHUTAHUS, YIUTHIBAET IICHXOJIOTO-
NEAAroru4eckue OCOOEHHOCTH JaHHBIX BO3PACTHBIX KaTeropuil. ITO MO3BOJISET
Ha TPAKTUKE COECIUWHUTH OOYYAIOIIYI0O M BOCIHUTATENbHYIO JEATEIbHOCTH IEAarora,
OpPUEHTUPOBATh €€ HE TOJIbKO Ha MHTEIUIEKTYAIIbHOE, HO M HA HPAaBCTBEHHOE, COLIUAIbHOE
pa3BuTHE peOeHKa. DTO MPOSBISIETCA B!

— BOCHUTAaHUM OCO3HAHHOM JKOJIOTHYECKH IPABUWIBHOW MOTHUBALIMYU B NIOBEIACHUN
U JICITEIBHOCTH 4epe3 (OpPMHUpPOBAHHE CUCTEMBI YOEKJEHUIH, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUSX;

— CTAHOBJIEHUM JIMYHOCTUM OOyYaromuxcsi KakK UEJIOCTHOM, HaxoJsuencs
B TAPMOHUHU C OKPYKAIOIIUM MUPOM, CIIOCOOHOH K PELICHHUIO KOJOTHYECKUX PooIieM;

— IPUOPUTETE JINYHOCTHBIX PE3YJIbTATOB PEANM3ALUN IPOTPAMMBI BHEYPOUHOU
JEeSATEIbHOCTH, HAIIEIINX CBOE OTPAXEHUE U KOHKPETU3ALUIO B (pesiepasibHON paboueit

nporpaMmbl BOCITUTAHUS.

Ocob0ennocTu padoThl megarora mo NporpaMme

3ajmavya memarora COCTOMT B TOM, YTOOBI  CONPOBOXKIATh  IPOILECC
npodeccuoHanbHOW OpUEHTAUMU O0YYarOUIUXCsl, PACKPBIBAs MOTEHIMAT 00YyJYarouIuXcst
yepe3 BOBJICUEHHE B MHOTOOOpa3HYI JI€ATEIbHOCTb, OPraHM30BaHHYIO B Pa3HBIX
dbopmax.

[Ipu »sTOM pe3ynbTaToM pabOTHl IEJarora B MEPBYIO OYEpelb SBISETCS
JUYHOCTHOE DPa3BUTHE peOeHKa. JINYHOCTHBIX pe3ysbTaTOB MEAAror MOXKET JIOCTUYb,
yBIIeKasi peOEHKa COBMECTHOW M MHTEPECHOM UM 0OOUM JIeATENbHOCTHIO, YCTaHABINBAsS
BO BpeMsl 3aHATUI J00pOXKeNnaTelbHYI0, MOJACPKUBAIOIIYI0 arMmocdepy, Hachlas
3aHATHA LEHHOCTHBIM cozepkaHueM. Kpome Ttoro, mporpamMmma IpenyCMaTpUBaeT
OpraHu3aIlrIo KCKYPCHi, mpocMoTp GUIbMOB U 3anucedt TB-nporpamm.

[Ipy  u3ydyeHun  OOY4YaOMIMMHUCS  MPOTrpamMMbl  MENAaror  OCHOBBIBACTCS
Ha HECKOJIbKHUX OCHOBOIIOJIAraloIIUX MPUHLUIIAX 00 ydeHHUS:

— NPUHIUN HHTErpaTUBHOIO MOJAXOAa K OOy4YeHHIO. ODTOT MPHUHLMI UMEET
NEPBOCTENIEHHOE 3HAYEHHUE, TaK KaK YCBOCHHE MOJIYy4aeMbIX 3HAHUW MO OMOTEXHOJIOTUN
[pearonaraeT TECHYKO B3aWMOCB3b pas3HbIX ypoBHEW. IlepBblii  ypoBEeHb —
MEXIPEeIMETHBIN — MPEANnoaraeT B3auMOoCBsI3b OMOJIOTUN ¢ KypCcOM 10 XUMUU. Bropoi
YpOBEHb — TMPEAMETHBII —  OOYCIOBJIEH B3aMMONPOHUKHOBEHHEM  pa3HBIX

Ouoornueckux KypcoB (OOTaHMKH, 300JI0TMH, (DU3HOJOTMU W JPYTUX) B Ipolecce



CTaHOBJICHUSI U H3y4eHHs] OmorexHonoruu. Kpome Toro, joruka OCBOCHHsS MaTepuana
IpOrpaMMbl MPEATNONATacT ABM)KEHUE OT OOIIEro K YacTHOMY M, Ha HOBOM YPOBHE,
BO3BpAIIIEHUE OT YACTHOTO K 00ILEMY.

— NPUHLHAI HAaIJSIHOCTH;

— NPUHLHAI JOCTYITHOCTH;

— TMPUHILNI OCO3HAHHOCTH.

[IpumepHast cxema MpOBEIECHUS 3aHATUI 110 IPOrpaMMe MOXKET ObITh TaKOM:

1. OOBsicCHEHHE TEOPETUUECKOr0 MaTEpHUaJIa IO TEME.

2. TloarotoBka K 1a0OpPaTOpPHOMY WJIM MPAKTHUYECKOMY 3aHSATHUIO, OOCYXKIEHUE
OOBEKTOB JIsl IPAKTUYECKOTO 3aHSITHSL.

3. IlpoBeneHne TMPAKTUYECKOTO 3aHATHS — OCHOBHAs 3ajada OCBOCHHE
METOIOJIOTHH JAHHOT'O YKCIIEPUMEHTA.

4. Ananu3 pe3ysbTaTOB HKCIIEPUMEHTA.



IIJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS KYPCA BHEYPOUHOU
JAEATEJBHOCTH

3aHATHST B paMKax MPOrpaMMbl HAMpaBlICHbl HAa OOECIICYCHHE JIOCTHIKCHHS
O0yJalOUIMMUCS  CIIEAYIOUIMX JIMYHOCTHBIX, METANPEIMETHBIX M  IMPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI:
8 cghepe epaxcoancko2o 60CHUMAHUSL:

— TOTOBHOCTh K COBMECTHOM TBOPUECKOM JAESITENIbHOCTH TPU BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

— CHOCOOHOCTH OIIpCaACIATh CO6CTB€HHYIO IIO3HUIOUIO IIO OTHOHIICHHIO K SBJICHUAM

COBPEMEHHOM KU3HU U OOBACHSTH €€;

— TOTOBHOCTb K COTPYJHUYECTBY B MPOIIECCE COBMECTHOIO BBIOJTHEHUS YUE€OHBIX,
NIO3HABATEIbHBIX U HCCIENOBAaTEIbCKUX 33Ja4, YBAKUTEIbHOMY OTHOILUEHHUS K
MHEHHIO ONIOHEHTOB NpPH OOCYKJIEHHH CIIOPHBIX BOMPOCOB OHOJOTHYECKOrO

COJICp)KAHUS;

6 cghepe nampuomuuecko2o 60CNUMAHUA.
— IICHHOCTHOE OTHONIECHWE K NPUPOJHOMY HACICAUIO W IAMSTHUKAM IIPUPO/IBI,
noctuxeHusaM Poccun B Hayke;

— CII0COOHOCTH OLICHHUBATh BKJIA[ pOCCHfICKPIX Y4YCHLBIX B CTAHOBJICHHUC U PA3BUTHUC
6I/IOJ'IOFI/II/I, IMOHMMAaHWE 3HAaYeHUs OWOJIOTMM B IIO3HAHHHU 3aKOHOB IIPpHUPOABI,

B JKM3HH YCJIOBCKAa U COBPEMCHHOI'O O6IJ_[€CTB8.;

8 cghepe OYX08HO-HPABCINEEHHO20 80 CHUMAHUL:
— CIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJILHO-HPAaBCTBEHHBIE HOPMbBI U IICHHOCTH;

— OCO3HAHHUE JUYHOTO BKJIAJIa B MOCTPOEHHUE YCTOMUYMBOTO OYIYIIETO;

6 cqbepe acmemudecKkoco e60cnumaHrusl.

— IIOHHMMAaHHC SMOIIMOHAJIBbHOI'O BOSI[CﬁCTBHH JKUBOU IPpHUPOABI U €€ LICHHOCTB,

6 cghepe Puzuuecko2o 60CNUMAHUSL:
— TMOHMMAaHHE LIEHHOCTHU 3/I0pPOBOT0 U OE30MacHOro 0opasa KHU3HU;
— OCO3HaHHME TOCJIEJACTBUA W HEMNPUSATHE BPEIHBIX MPHUBBIYCK (YIOTpeOicHHE

aJIKOT0JIs, HAPKOTUKOB, KYPCHHUS);



8 cqhepe mpy006020 80CNUMAHUSL:

TOTOBHOCTh K aKTHBHOM JCSITENbHOCTH OWOIIOTUYECKOW M DKOJIOTUYECKOU
HaINpaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATD, TNIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHATH TAKYIO 1€ TEILHOCTB;

MHTEpEC K MPAKTUIECKOMY U3Y4EHHIO po(deccuil, CBA3aHHBIX ¢ OHOIOTHE;
TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU

BCEH JKM3HU,

6 chepe IKONI02UUECKO20 BOCNUMANHUSL:

HKOJIOTUYECKU LIENEeCO00pa3HOE OTHOIICHHWE K MPUPOAE KAaK MCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIILIEHUE YPOBHS  OSKOJOTMYECKOM KYJIbTYpbl. TNPUOOpPETEHUE  OIbITa
IUIAHUPOBAHUSA  IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX  IIOCJIEICTBUN
JUISL OKPYXKAIOUIEH CPEJIbI;

CIIOCOOHOCTB KCIOJIb30BaTh MPUOOPETAEMBIE NPU W3YYEHHH OHOJIOTUU 3HAHUS U
YMEHHMS  NOpU  pEelIeHHH  [poOJeM,  CBS3aHHBIX C  palMOHAIbHBIM
IPUPOJONOIb30BaHUEM  (COONIOACHWE TPaBUI  IMOBEAEHUS B  IPUPOJE,
HaIIPAaBJICHHBIX HA COXPAaHEHWE pPABHOBECHS B 3KOCHCTEMAaxX, OXpaHy BHUJOB,
9KOCHCTEM, OHOC(hEpHI);

AKTUBHOE HENPUATUE AECUCTBHM, MPUHOCAIINX BpEN OKPYKAIOIIEW NPUPOIHOU
cpeze, yMEHHE POrHO3UPOBaTh HEOJIArONPUITHBIE SKOJOTHUYECKUE MOCIIEACTBUS

MPEANPUHUMAEMBIX JICUCTBUU U TIPEIOTBPAIATh UX;

8 cghepe HayuHO20 NO3HAHUAL:

NOHUMaHuEe crenuduku OMOJOTMM KaKk HayKd, OCO3HAaHUE €€  POJu
B ()OPMUPOBAHUU PAINMOHATIBHOTO HAYYHOT'O MBIILICHUS, CO3IaHUE IEJIOCTHOTO
MpENICTaBIICHUsI 00 OKPYXKAIOIIEeM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
OOIECTBa, B TO3HAHWHM TPHUPOIHBIX 3aKOHOMEPHOCTEH M pemieHuH MpodseM
COXPaHEHHMSI TIPUPOTHOTO PABHOBECHS;

yOeXKJACHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMCHHOW ITMBHIJIM3AIUU:
o0ecreyeHrne HOBOTO YPOBHS Pa3BUTHs MEIWIIMHBI, CO3JAHHE TMEPCIEKTUBHBIX
OMOTEXHOJOTUH, CMOCOOHBIX peIIaTh PECYpCHBbIE TMPOOIEMBbI  Pa3BUTHUSA
YEJIOBEYECTBA; MOUCK MyTeH BBIXO/A U3 TI00ATHHBIX IKOJIOTHYECKUX MPOOJIeM U
o0ecrieyeHne Tmepexoda K  yCTOWYMBOMY  DPAa3BUTHIO,  PAIlMOHAIHLHOMY
WCITOJIb30BAaHUIO TPUPOJHBIX PECYpcOB M (HOPMHUPOBAHUIO HOBBIX CTAHIIAPTOB

JKM3HU;



— 3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B LEJSX MOBBILICHUS
O0Iel KyJIbTyphbl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH KaK COCTaBHOW YacCTH
(GYHKIIMOHAIBHON TPaMOTHOCTH OO0y4aromuxcs, GopMUPYEMON NpU U3YUYECHHUH
OnoJoruy;

— IIOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTh UCIOJb30BaTh IOJIy4aeMble 3HAHUSA [JI1 aHajlid3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPA W MPOUCXOISANINX B HEM M3MEHEHUH;
YMEHHE JieJlaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS] Ha OCHOBE HAy4HBIX (AKTOB U
VMMEIOIIMNXCS JaHHBIX C LEJBIO MOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

— CMOCOOHOCTh  CaMOCTOSITETIHHO  HCIOJBh30BAaTh  OWOJIOTHMYECKUE  3HAHUSA
JUISL PEIIeHUs TPOOJIEM B pealibHbIX )KU3HEHHBIX CUTYaAIIUSIX;

— OCO3HAHME I[EHHOCTHM HAy4YHOM JESITEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MMPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh UHINBUIYaIbHO U B TPYIIIIC;

— TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpa30BaHUIO,
K AaKTUBHOMY TIIOJYYCHUIO HOBBIX 3HAHUW 1O OHOJOTMM B COOTBETCTBUU

C ’JKU3HCHHBIMH HOTpe6HOCTﬂMH.

METAINPEIMETHBIE PE3YJIBTATDI:

6 cghepe o6nadenus yHUGEPCANbHBLIMU  YUEOHBIMU HO3ZHAGAMENbHLIMU
oelicmeusamu.

Oazosvie nocuyecKue 0elucmeust.

—  CaMOCTOSATEIBHO (hOPMYJIMPOBATh M aKTyaJIU3UPOBATh MPOOIEMY, pacCMaTPUBATh
€¢ BCECTOPOHHE,

— HCIIOJIb30BaTh IIPH OCBOCHUHU 3HAHUI MIPHEMBI JOTHYECKOIO MBIILICHUs (aHAIN3a,
CHUHTE3a, CpaBHEHHUS, Kiaccudukanuu, o000IeHus1), PacKpbIBaTb CMBICI
OHMOJIOrMYECKUX MOHATHIA (BBIICIATh UX XapaKTePHbIC MPU3HAKH, YCTAaHABIMBATDH
CBSI3H C IPYTUMU MTOHATHUSIMH);

— ONpenensaTh IeIM JCSITCILHOCTH, 3aJaBas IapaMeTpbl W KPHUTEPUU UX
JIOCTIKEHUSI, COOTHOCUTH PE3yJIbTaThI IEATEILHOCTH C MIOCTABJICHHBIMU TEJISIMHU;

— HCIIOJIB30BaTh OHOJIOTHYECKHUE IOHATHS JJIsI OOBSICHEHHUS (haKTOB M SBIICHUI
YKUBOM ITPUPOJIBIL,

— CTPOMTH JIOTMYECKHE PaCCyKICHUS (MHIYKTUBHBIC, ICyKTHUBHBIC, 10 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PacCMaTPUBACMBIX SIBIICHUSX,

(bopMyIHpPOBATh BHIBOABI U 3aKIIIOUCHUS;



MIPUMEHSATh CXEMHO-MOJEJBbHBIE CPEACTBA I IPEACTABJICHUS CYIIECTBEHHBIX
CBA3€H M OTHOILICHUM B H3ydaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe
MIPOTHUBOPEUUM Pa3HOTO POJIa, BBIIBICHHBIX B Pa3IMYHBIX HHQPOPMAIIMOHHBIX

HCTOYHHKAX,

bazosvle uccredosamenbCckue 0eucmeus:

BJIQJIETh HABBIKAMHU Y4EOHO-HCCIIEAOBATEILCKOW M TMPOEKTHOM JESITENIbHOCTH,
HaBbIKAMU  pa3pelieHus  MpoOJieM;  CHOCOOHOCTBIO W TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY IIOMCKY METOAOB PEHIEHUS NPAKTUYECKUX 3a7]ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

MCMOJI30BATh PA3JIMYHBIE BUJIBI ACATEILHOCTH MO MOTYYEHHIO HOBOT'O 3HAHHUS, €T0O
HWHTEpIIpETAIlMU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYalUSIX, B TOM
YUCJIE NP CO3/IaHUU YU4EOHBIX U COIIMATbHBIX MPOEKTOB;

dbopMupoOBaTh HAYYHBINA THUIl MBIIUICHUS, BIQJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M  (OpPMYIMpOBaTH COOCTBEHHBbIE 3agaud B 00pa3oBaTEIbHOM

JACATEIIPHOCTH U )KM3HCHHBIX CUTYallUAX,

paboma c ungopmayueti:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHPOpManuu (TEKCTe y4eOHOro
nocoOusi, HAay4YHO-TIOMYJSIPHOW JIUTEpaType, OHOJOTMYECKUX CIOBapsiX U
CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3axX NaHHBIX, B VHTEpHETe), aHaIM3UPOBAThH
UH(OPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTD;

(GbopMyIMpPOBaTh 3aMPOCHl U NPUMEHSTh Pa3IMYHbIE METOJIbI PU MIOUCKE U 0TOOpE
Ounosiornueckoit nHpopmanu, HeoOOXOAUMOM J1JI BBIMOJHEHUS YU4eOHBIX 3a/1a4;
CaMOCTOSITEIBHO BbIOMpATH ONTUMAJIbHYIO bopmy IPECTaBICHUS
onosoruueckoi nHMGopMaIuu (CXxembl, rpaduKy, AMarpaMMbl, TAOIHUIIBI, PUCYHKH
u 11p.);

WCIIOJIh30BaTh HAYYHBIN S3bIK B KAUE€CTBE CPEACTBA MpU paboTe ¢ OMOIOTrMUYECKOM
uHbOpMaIeil: MPUMEHATh XUMHYECKUE, PU3NIECKUE U MaTeMaTHUECKNUE 3HAKH 1
CUMBOJIbI, (opMyinbl, abOpeBHATypy, HOMEHKJIATypy, HCIOIb30BaTh MU

HpeO6p330BBIBaTB 3HAKOBO-CHMMBOJHUYCCKUC CPCACTBA HATI'TLIAHOCTH,
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6 cihepe oenadenusn ynueepcantbHbIMU KOMMYHUKAMUBHBIMU OClICHEUAMU '
obwenue:

OCYILIECTBJIATh KOMMYHHMKAIIMU BO BceX cdepax >KU3HU; aKTUBHO y4aCTBOBATh
B JIHAJIOTe WM JAWCKYCCHH IO CYIISCTBY OOCYXJIaeMOW TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJEHUS OTHOCUTEIHHO BBHIMIOJIHEHUS TpeasiaraeMoi
3aJla4Ml, YIUTbIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UILIUM APYTUX YY4ACTHUKOB
JIAaJiora Uil JUCKYCCHH ),

pPa3BEpHYTO M JIOTMYHO U3JIaraTh CBOKO TOYKY 3pEHHUS C MCIOJIb30BaHUEM

SI3BIKOBBIX CPCICTB,

CcO8MeCmHas 0esimenbHOCHb.

BBIOMpATh TEMAaTHUKY W METOJbl COBMECTHBIX JIEUCTBUI C Yy4eTOM OOIIUX
UHTEPECOB U BO3MOKHOCTEMN KaKI0I0 YiIeHa KOJIJICKTHUBA,

IIPUHUMATB L€ COBMECTHOM IEATEIbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBUS MO €€ JNOCTHKECHMIO: COCTAaBJIATh IUIAH JIEUCTBUM, PACIPENEIATh POJIU
C YUETOM MHEHHM Y4aCTHUKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOMN paOOTHI;
IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBaThb UJAEH C TO3ULUUU HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATH [IO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYaLUAX,

MMPOABJIATHL TBOPUYCCTBO U BOO6p3,)KCHI/I€, OBITH HWHULIMATUBHBIM,

6 cihepe o6n1adenusn yHUBEPCATbHBIMU PEZYIAMUBHBIMU OCUICHBUAMU.
CAMOOP2AHUZAYUSL:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS ISl BBIABJICHUS MPOOJIEM M UX pPELICHUS
B )KU3HEHHBIX U YUYEOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM IIEJIEBbIC M CMBICIIOBBIC YCTAaHOBKHU
B CBOMX JCHUCTBUAX W NMOCTYNKax IO OTHOILICHUIO K YKUBOW NPHUPOJE, CBOEMY
3I0POBBIO U 30POBbI0 OKPYKAIOLIKX;

pacimpsTh paMKid Y9eOHOTO TIPEeIMETa Ha OCHOBE JTMYHBIX MPEATIOUYTECHUN;
JefaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh

3a pCIIICHHE;

CAMOKOHMPOJIb.!

JaBaTb OLCHKY HOBBIM CHUTyallUAM, BHOCHUTbL KOPPCKTHBbBI B JACATCIbHOCTD,
OILICHUBATh COOTBETCTBHUC PE3YJIbTATOB LICIISIM,

INpUHUMAaTb MOTHBBI MW apPrymCeHTbl JAPYIux IIpU aHAJIM3C PC3YyJIbTATOB

ACATCIBHOCTH,
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IMOYUOHATILHBIN UHMEILTIEKN, NPEONOoNaAalowull cpOpMupoBaHHOCMb .
CaMOpPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3@ CBO€ IIOBEJIEHHE, CHOCOOHOCTh  aJalTHPOBATHCS
K SMOLMOHAIbHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTD;

BHYTPEHHEH MOTHBAIlMU, BKJIIOYAIOMICH CTPEMIJICHHE K JOCTHXKECHUIO UETU U
ycrexy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOJs U3 CBOUX

BO3MOXKHOCTEH;

npunamue ceos u Opyeux:
MPUHUMATH ce0s1, TOHUMAsi CBOM HEJOCTATKH M IOCTOMHCTBA,;

IIPpHU3HaBaThb CBOC IIPABO U IIPABO JPYI'UX Ha OIITOKH.

HPEIMETHBIE PE3YJIBTATBI:

YMEHHE BIAJETh CHUCTEMOM OMOJOrMYEeCKUX 3HAHUM, KOTOpas BKIIOYAET
OCHOBOTOJIArarone OMOIOrHYecKrue TEPMUHBI U TIOHSTHUS (3KU3HB, KJIETKA, TKaHb,
opraH, OpraHu3M, BHJ, NONYJALMSA, OWOCHMHTE3 Oe€Jika, HACIEACTBEHHOCTD,
U3MEHYUBOCTD, POCT U Pa3BUTHE U JIp.);

BJIQJICHUE CHUCTEMON 3HAaHUW 00 OCHOBHBIX METOJAX HAYYHOTO TO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX MCCIIEAOBAHUSIX KUBBIX O0BEKTOB H SKOCUCTEM
(ommcanue, W3MepeHue, MPOBEJACHWE HAOJIOACHUH); crnoco0aMy BBISBICHHUS |
OLICHKU aHTPOIIOIE€HHBIX U3MEHEHUN B IPUPO/IE;

YMEHHUE YCTaHABIUBATh B3aUMOCBSI3U MEXKAY CTpPOEHHWEM U (PYHKIHUSMHU: KIETOK
pa3HBIX TKaHEW; OpraHaMd UM  CHUCTEMaMud OpPraHoB Yy  PacTECHUH;
JTanamMy KJIETOYHOIO IMKJA W >KU3HEHHBIX LMUKIOB OPraHW3MOB; F'€HOTHUIIOM H
(heHOTHUIIOM;

YMEHHUE pelllaTh IOMCKOBBIE OMOJIOTMYECKHE 3a/laud; BBIABISITE MPUUYUHHO-
CJICICTBEHHBIE CBSI3M MEXJYy HCCICAYeMbIMU OHOJOTHYECKUMH OOBEKTaMHU,
MpOIECCAaMU W SIBJICHUSIMM, JI€JIaTh BBIBOALI W TMPOTHO3bI HA OCHOBAHUHU
MOJTY4YE€HHBIX PE3YJIbTATOB,;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIBHBIMUA CPEACTBAMM,
dbopMyIupysl 1€JIb KCCIEAOBAHUS, AaHAIM3UPOBATH TOJNYYCHHBIC PE3YJbTaThl U
JIeJIaTh BBIBOJBI;

YMEHHE OIEHUBATh ITHYECKUE aCMEKThl COBPEMEHHBIX HUCCIEAOBaHUI B 00JacTH
OMOTEXHOJOTUN M TEHETHUECKUX TEXHOJIOTUN (HAampaBIeHHOE N3MEHEHHE TeHOMa

Y CO3/IaHNE TPAHCTCHHBIX OPTaHU3MOB);
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— yMEHHE MOTHUBHPOBATh CBOU BbIOOP OyAyiieil mpodeccuoHanbHOM AesITeNbHOCTH
B oOjactu OHWOJIOTMH, MEAUIMHBI, OWOTEXHOJOTHH, CEJIbCKOTO XO35SHCTBA;
yrIIyOJsiTh TO3HABaTeNIbHBIA WHTEpPEC, HAIPaBICHHBI Ha OCO3HAHHBIM BBHIOOD
COOTBETCTBYIOIICH Mpodeccuu W MPOAOIDKEHHE OMOIOTHYEeCKOTo 00pa3oBaHUs

B OpraHU3alUAX CPEIHEr0 MPOPEeCcCUOHANIBHOIO U BBICIIETO 00Pa30BaHHUS.
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COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTHA

MoayJib «ArpoTexHOoJI0rHH HAacTosimero u oyaymero». 10 kimacc (34 4)

1. Buomexnonozus kax nayka (4 u)

Hctopusi BO3HUKHOBEHHUSI HAayKH, OCHOBHBIC pa3feibl, CBA3b OHMOTEXHOJOTHH
¢ JapyrumMud Haykamu (OHojorHe#, OOTaHUKOH, 300JI0THEH, MHKPOOHOJIOTHEH,
onoxumuei, GuU3NOIOrueil, reHeTUKON, MEIUIIMHONW) U OTPACISIMU MPOMBIIIIEHHOCTH
(mummeBasi, Jerkas), CEIbCKOIO XO3iHCTBa (KMBOTHOBOJCTBO, PACTCHHEBOJICTBO) H
3/IpaBOOXpaHeHreM, u3BecTHble By3bl 1 HUU, cBsizaHHbIE ¢ OUOTEXHOJIOTHEH:

= DenepabHOE FOCYJapCTBEHHOE YUpPEKICHUE «DenepanbHbIN
uccienoBaTenbckuil eHTp «DyHaamMeHTalbHbIe OCHOBBI OMOTEXHOJIOTHM» Poccuiickoit
akagemuu Hayk» (OUL] buorexnonoruu PAH)Y;

» denepaibHOE  TOCYIAPCTBEHHOE  OIOJKETHOE  HAY4YHOE  YUPEXKJICHHUE
«Bcepoccuickuil  Hay4YHO-UCCIEA0BATEIILCKUM  HMHCTUTYT  CEJIbCKOXO3AMCTBEHHOM
ouorexnonorun» (PI'BHY BHUHMCE)?;

= QenepabHOE  TOCYIApPCTBEHHOE  OIOHPKETHOE  HAYyYHOE  YUPEXKJICHHE
«DenepanbHbIi UCCIENOBATEIBCKUN LEHTPp BCepOCCUNCKUN MHCTUTYT T'€HETHYECKUX
pecypcos pactenuii umenu H.W. Basunosa» (PI'BHY ULl BUP)?;

» QenepaibHOE  TOCYIApPCTBEHHOE  OIOJKETHOE  HAY4YHOE  YUPEXKICHUE
«Bcepoccniickuii  HAy4YHO-HCCIEAOBATEIIbCKUM ~ MHCTUTYT  CEJIBCKOXO35MCTBEHHOMN
mukpo6uonorum» (PI'BHY BHUNUCXM)?,

» denepalibHOE  TOCYIApCTBEHHOE  OIOJKETHOE  HAYYHOE  YUPEXKICHUE
«DenepanbHbld  UCCIEAOBATEIBCKUN LEHTP WMHCTUTYT LUTONOTMM W TEHETUKHU

Cubupckoro otaenenus Poccuiickoit akagemun Hayk» (PI'BHY UILul’ CO PAH)3;

! @enepanbHOE rocyaapcTBeHHOe yupexjaeHue «denepanbHblii HCCIIEIOBATENbCKUM LEHTP
«DyHIaMeHTaIbHBIE OCHOBBI OMOTexHOJOoruM» Poccuiickoii akagemun Hayk» (PUL] buorexHomoruu
PAH): odurnmaneusrii caiit. — URL: http:/www.fbras.ru

2 denepalbHOE TOCYAAPCTBEHHOE OHOKETHOE HAYYHOE yupekaeHue «Bcepoccuiickuii Hay4HO -
UCCIIC/IOBATEIbCKHIT MHCTHTYT CEIbCKO-XO03siiicTBeHHON OuoTtexHomorun»y (OIBHY BHUUCE):
odunmaneubii caiir. — URL: http:/www.vniisb.ru

3denepanbHOC  TOCYAApPCTBEHHOE  OIOKETHOE Hay4dHOe  yupexacHue «DeaepaibHbIil
HCCIIEIOBATEIBCKAM LEHTP Bcecepoccuilckuii MHCTUTYT I'€HETHYECKUX PecypcoB pactreHni umenu H.U.
Basunosa» (PI'bHY ®UI] BUP): opunumanshsii caiit. — URL: http:/www.vir.nw.ru

4 ®denepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE HAydHOE yupexaenue «Bcepoccuiickuii HaydHO -
UCCIIEIOBATEIbCKHIT HMHCTUTYT CeJIbCKO-X03sicTBeHHOM Mukpoouonorun»y (PIBHY BHUNCXM):
opunmaneubii caiir. — URL: http:/www.arriam.ru

> @enepalbHOC TOCYIApCTBEHHOE OMODKETHOE HaydHoe yupexaeHue «DeaepanbHblil
ucciaeaoBaTeabckuil neHTp MHctutyT uurtosnorun u reHetukun Cubupckoro otnenenus Poccuiickoit
akagemun Hayk» (OI'BHY HMLul CO PAH): odpunmansuslit caiit. — URL: http:/www.bionet.nsc.ru
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» (denepanbHOE TOCYIapCTBEHHOE ABTOHOMHOE 0O0pa30BaTEIbHOE YUPEKICHUE
BbICIIETO 00pazoBaHus «MOCKOBCKUN (HPU3UKO-TEXHUYECKUN MHCTUTYT) HAIMOHAJIbHBIN
uccnenoBarenbekuii nentp» (PrAOY BO MOTH)Y;

* QdenepaibHOE TOCYAAPCTBEHHOE OIOHKETHOE 00pa30oBaTEIbHOE YUpEKICHHE
BbICIIET0 OOpa3oBaHus «MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET HMMEHU
M.B. Jlomonocosa» (PI'BOY BO MI'V)?;

» (denepanbHOE TOCYAApCTBEHHOE OIOPKETHOE 00pa3oBaTeNIbHOE YYPEKICHUE
Beiciiero oOpazoBanusi «CaHkT-IleTepOyprckuii rocyqapCTBEHHBIM YHHBEPCUTET
(®I'bOY BO CII6GI'Y)3;

* QenepanbHOE TOCYJApCTBEHHOE aBTOHOMHOE OOpa30BaTENIbHOE YUPEKIACHHUE
BbICIIErO0  00Opa3zoBaHusi «HOBOCHOUpCKMIT  HAlMOHANBHBIA  HMCCIIEOBATEIIbCKUN
rocygapcrBeHHsiil yausepeureT» (PIAOY BO HI'Y)%

* (denepanbHOE TOCYIApCTBEHHOE OIOJHKETHOE OOpa30BaTEIbHOE YUPEKACHUE
BbICIIET0 00Opa3oBaHus «POCCHICKMI TOCYHapCTBEHHBI arpapHblii YHUBEPCUTET —
MCXA wmenn KA. Tumupszeay (PI'BOY BO PIrAY-MCXA wumenn
K.A. TumupsizeBa)®;

* ABTOHOMHAs HEKOMMepYeckas oOpa3oBaTeibHasi OpraHu3aius BBICHIIETO
oOpasoBanus «Hayuno-texnonorndeckuii yauusepceuter «Cupuycey» (HTY «Cupuycy)®.

CoBpeMeHHbIE  HaNpaBJ€HUS  pa3BUTUS  arpoOHoTexHojoruil.  Meroabl

OUOTEXHOJIOTMHU B HAyKE M TPAKTHKE. J[eMOHCTpAIUs BUIECOPOIUKOB’,

1 CDCI[CpaJ'IBHOC TroCyaapCTBCHHOC AaBTOHOMHOC 06p330BaT€J'HJHO€ YUYPCIKACHHUC BBICHICTO

obpazoBanuss «MOCKOBCKUN (PH3UKO-TEXHUYECKUII HMHCTHUTYT) HAIMOHAJIBHBIH HCCIICI0BATEIBCKUI
ueHtpy» (PI'AOY BO M®TH): opunmaneusbiii caiir. — URL: http:/www.mipt.ru

2 ®enepanbHOE TOCYJapCTBEHHOEC OMOHKETHOE 00pa3oBaTEbHOEC YUPEKIECHHE BBICIIETO
oOpazoBaHusi «MOCKOBCKHUH TOCydapCTBeHHBIH yHuBepcuteT wumenn M.B. JlomoHOcoBay:
ounmanpubii caiir. — URL: http:/www. msu.ru

8 ®enmepanbHOE TOCYIapPCTBEHHOE OOHKETHOE O00pa30BATENBHOE YUPEKAEHUE BBICIIETO
obpazoBanust «Cankt-IlerepOyprckuii rocymapctBeHHsbiii  yHuBepcuter» (PIBOY BO CIIGIY):
odunmaneubii caiir. — URL: http:/www.spbu.ru

4 ®emepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE OOpa30BATENLHOE YUYPEKIEHUE BBICIIETO
oOpa3oBaHus «HoBocuOupcKuili HalIMOHAJIBHBIN MCCIIE0BATEIbCKUI FOCY1apCTBEHHBIM YHUBEPCUTET)
(®Ir'AOY BO HI'Y): obunmaneusrii caiit. — URL: http:/www.nsu.ru/n

5 ®enmepanbHOE TOCYIAPCTBEHHOE OOKETHOE O00pAa30BATENBHOE YUPEKIEHUE BBICIIETO
oOpazoBanus «Poccuiickuii rocynapcTBeHHbId arpapHbiii yHuBepcurer — MCXA wumenun KA.
TumupsizeBa» (PI'BOY BO PI'AY-MCXA umenn K. A. TumupsseBa): opunmansabiii caiit. — URL:
http:/www.timacad.ru/

6 ABToHOMHas HeKOMMepUecKas 00pa3oBaTeNbHAs OpraHM3alUs BBICHIETO OOpPAa30BaHMS
«Hayuno-texnonornueckuii yausepcutet «Cupuyc» (HTY «Cupnycy): odpunmanbusiii caiit. — URL:
http:/www.siriusuniversity.ru/

" CM. IpUIIOKEHHE.
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Jlabopamopnvie u npaxmuueckue pabomul

UccnenoBatennsckas padora «Co3naHve OUOJOTUYECKH AaKTHBHBIX J00ABOK U
BUTAaMUHOB.

HccnenoBarennckass pabota «BbiBeneHHe HOBBIX COPTOB PACTCHMiA, TOPOJ
KUBOTHBIX C 33/IaHHBIMHU CBOWCTBAMI».

HccnenoBarennckas padora «Co3nanue GakTepuid, CIOCOOHBIX MepepadaThiBaTh
HE(Th U YCTPAHATH MOCTEICTBUS €€ PA3IMBOB. TIFOCH 1 MUHYCBI».

Okckypeus («bHOTEXHOIOTHS: HayKa U )KU3Hb») B By3 wim HUN.

2. Oouwgue nonsamusn ouomexnonozuu (2 4)
[lonsiTe OWOTEXHONOTMHU. 3a4e€M 4YEJIOBEKY OHMOTEXHOJOTUHM, B YEM UX
MPEUMYILIECTBO TEPEl XUMMUUYECKUM CHUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHM:

IIPOMBIINIJICHHBIC MUKPOOPI'aHU3MBbI, KIICTKH U TKAHHU paCTeHHﬁ, JKNBOTHBIX.

Jlabopamopuvie u npakmuueckue pabomul
[Ipaktuyeckas pabora «llpumepbl mNpuUMEHEHHUs OHOJOTUYECKUX OOBEKTOB

B TBOEH KHU3HW.

3. Ocobennocmu azpoouomexuonozuu (4 u)

Lenu u 3amaun arpoOUOTEXHOJIOTMU. OCHOBHBIE OOBEKTHI arpoOOMOTEXHOJIOTHH.
bruoTtexHomornyeckne moaxo/bl Jisk HaAS)KHOTO COXPAaHEHUS KOJUICKIIMN TeHETHIECKUX
PECYPCOB PACTCHHM U )KUBOTHBIX. [IOHATHS O MOJIEBHIX, IN VItro u xpuokosutekusx. Poct
U pa3BUTHE KUBOT'O 00BEKTA B 3aMKHYTOW CHUCTEME B KOHTPOJIHMPYEMBIX YCIOBHUSX: KaK
3TO BO3MOKHO.

OcCHOBHBIEC TTOMEIIIECHUS IS TTOJTHOIIEHHON paboThl JabopaTopun OMOTEXHOJIOTHH
(mamMuHapHass ~ KOMHATa,  CBETOBas,  ABTOKJIAaBHAs  KOMHATBI,  IOMCIICHHE
JUTSI TIPUTOTOBJICHUS TTUTATEIBHBIX Cpell, MOSYHAs): MX (PYHKIIMOHAT M OCOOCHHOCTH.

OcHoBHBIE TPUOOPHI [JIST OpraHU3aluu  JJabopaTOpuu OMOTEXHOJOTHUHU, WX
(GYHKIIMA ¥ BO3MOXKHOCTH (aBTOKJIAB, CYXOXKapoBo# mikad, muctuiatop, pH-merp,
BEChl, JAMUHAp-OOKC, CTEpPWIM3aTOp HMHCTPYMEHTOB, CBETOBas  yCTAHOBKa,
KIIMMaTudeckass kamepa, Y @-noHH3aTOp, XOJIOAWIBHUKA ISl XpaHEHUS MUTATEIbHBIX
cpea U Ap.). MHCTpYMEHTBI Ui NPUMEHCHHMS METOAOB OHOTEXHOJOTHMH pPACTCHHM
(mpemapoBasibHasE  WTJIA, CKaJbIENb, MHHIET, HOXHHIBI). OCHOBBI TEXHUKH
o6e3zonmacHocTH Tpu padore ¢ mnpubopamu. OcHOBHBIE MNPUOOPHI ISl OpraHU3alUU
nabopaTopuy OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XKapoBo# mikad, quctuiuarop, pH-meTp,

BCCHI, J'IaMI/IHap-6OKC, CTCPHUIIU3AaTOP HHCTPYMCHTOB, CBCTOBAsA YCTAHOBKA,
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KIIMMaTHU4YCCKasa KamMcepa, yCD-I/IOHI/ISaTOP, XOJIOAWJIbHUKH JJI1 XPaHCHHUSA IMUTATCIIbHBIX
cpea U ap. HHCTpYMGHTBI A IIPUMCHCHUA MCTOIOB OMOTEXHOIOTHHU paCTCHHﬁ:

npcrapoBajibHasA Urja, CKaJlbIICJIb, IMHICT, HOKHUILIBI.

Jlabopamopuvie u npakmuyeckue pabomul

[TpakTrueckas pabota «KyapTypHOE pacTeHHE B KYJIbTYpaIbHOM COCY/E: OIHILIU
pacTteHue B MpoOHUpKe».

HccnenoBarenbckas padbota «PocT yepeHKOB pacTeHHi B BOJIE C pa3HbIM YPOBHEM

pH».

4. Kynomypa knemok u mraueit (8 u)

MeTobl KyabTYpHhI KJIIETOK M TKaHEW B ceniekunu. Kamycnas kynbsTypa. KynsTypa
KJIETOK W arperatoB kietok. Kymabrypa mpotorutactoB. IlonydeHne COMaTHUECKHX
THOPHI0B METOJOM CITUSHUS U30JMPOBAHHBIX MPOTOILIACTOB.

Krerounas cenekuus. Vcronb30BaHue rarioniny B CEICKIUH.

[IpuMepbl MPUMEHEHHUS KYIbTYp KJIETOK M TKaHEH B HAYYHBIX MCCICAOBAHUAX U
B IpakTuke pas3nuuabix HUU: 3HaKOMCTBO ¢ TUTEpaTypoli — HAYYHBIMU MyOIHKAIIMSIMH
10 Pa3HbIM 00BbeKTaM (MUKPOOBI, pACTEHUS, )KHBOTHBIC).

XapaKkTepUCTHKA KJIETOK, KYJbTHBUPYEMBIX IN Vitro. MopdoreneTrnueckue myru
pa3BUTHS KJICTKH IN VItro.

M3BeCTHBIC KOJUICKIIMH OHMOTEXHOJOIMYECKHMX OOBEKTOB — HUX POJb, 3aJauH,
coctaB, mnpumepbl (iN  VILr0  KOICKIMM  PACTCHUH, KOJUJICKIMM  IIITaAMMOB
MHKpPOOpranu3mMoB. CeMHHAp MO0 MPOYUTAHHOMN JTUTEpaType, JOKIIAAbl 00 YUAIOIIHUXCS).

buoTtexHonorus npon3BOACTBA KYJIbTYPhI KJIETOK, TKAHEW U OPTaHOB PACTEHUM.

Jlabopamopuvie u npakxmuueckue pabomul

ITpakTnueckas padora «IIpoTonaacTsl KIETOK».

HccnenoBarenbckas padora «CylecTBYIONIME KOJJIEKUHUU KJIETOK U IITaMMOB
B Poccnu 1 ux posib B pa3sBUTUM T€HETUYECKUX TEXHOJIOTHI.

UccnenoBarensckas padota «I'.[]. KaprieueHko kKak reHeTUK-3KCTIEpUMEHTATOp U

OMOTEXHOJIO.

5. lTumamensuvie cpedvt 0ns azpoouomexnonozuii (2 u)

Makpo- U MHUKPOAIJIEMEHThI, UCTOYHUKHU YIJIEBOJOB, BUTAMHHBI, >KEIUPYIOIINE
areHThl. TUIIBI TUTATENbHBIX CPEJl — KUJIKUE U TBEPbIC.

[TutaTenpHBIe Ccpempl JUisi OWOTEXHOJOTHMH pacTeHuil. Pa3paboTka HOBBIX

IMUTAaTCIbHBIX CPCO, B TOM YHUCJIC BKIIOYAIOIINX 6I/IOCTI/IMyJ'IHTOpBI " APYIUC PCryIsiTOPhI
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pocta. MeToapl ONTHUMHU3ALMM MUTATENbHBIX cpeA. (OCHOBHbIE KOMIIOHEHTHI
MUTATSIBHBIX  cpex  (MaKpO3JEMEHTHI, MHKDPOAJIEMEHTBI, WCTOYHUKH yIIIepoJa,
BUTAMHHBI, KCIHPYIOIIME areHThl, PEryJISATOPhI pocta). YpoBeHb pH mnuTaTenbHOM

Cpenbl U €ro BIMSHUE Ha pa3BuTue pacteHuil. Becol, pH-meTp.

Jlabopamopnvie u npaxmuueckue pabomol

JlabopatopHast pabora «lluTaTenbHble Cpeapl U YCIOBUS KYyJIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIIbHBIX KJIETOK U TKaHEN.

[Mpaktuueckas pabota «IIpuroToBiicHHE CTOKOBBIX (MATOYHBIX) PacTBOPOB
MaKpO- 1 MUKPO3JIEMEHTOB MUTATENBLHOM cpeibl o nponucu Mypacure u Ckyray.

[IpakTnueckas pabora «lIpUroToBiieHHEe NHUTATENBHBIX Cpel g BBEICHUS

B KyJBTYpY IN Vitroy.

6. Pecynamopul pocma Kax gpakmopul ycnexa 6uomexnonozuu pacmenuii (4 u)

Poct u pasButue pacrenuil. OctanpHble JTamnbl OHTOreHesa. OOmue
3aKOHOMEPHOCTH POCTa PACTEHUM.

OcHOBHBIE KJacchl (PUTOrOPMOHOB (ayKCHHBI, IIHTOKHHUHBI, THOOCPEIUINHBI,
ABK, sTunen u ap.) u ux GYHKIIUU HA Pa3HBIX 3Tanax pa3BUTUS PACTCHUS.

M3BeCTHBIE TEHETMYECKME MEXAaHHW3MBI, KOHTPOJUPYIOIIME POCT U PA3BUTHE
pacTeHUMN.

DHJIOT€HHBIE U DK30TE€HHBIE PETYIISITOPBI pOCTa pAaCTEHUH B TPOOUPKE.

Jlabopamopuvie u npaxmuyeckue pabomoi
Jlaboparopnas pabora «DeHOoTUNHMYECKAs] OLIEHKA POCTAa W Pa3BUTUSl PACTCHUI

B 3aBUCUMOCTH OT HAJIMYHA (bHTOFOpMOHOB B IIMTATEIILHOMN cpeac».

7. Buomexnonozua pacmenuit (10 u)

Bo3MOXHOCTH TIpUMEHEHHST arpOOMOTEXHOJIOTHH B CEJEKITUU, CEMEHOBOJICTBE U
MU TOMHUKOBOJICTBE.

bone3nu n ummyHunrer pacrennid: ot H.J. BaBuiioBa 10 COBpEMEHHOCTH.

YckopeHHasi ¥ TpaJMIIMOHHAS CEJICKIIMS: COKpAIaeM CPOKU TOJYYCHHS HOBBIX
coptoB. OCHOBHBIE MeTOnBl cenekuuu. | mOpuamsanus. Popmel oTOopa. OCHOBHBIC
HaIPABJICHHUS CEJICKIIMH: YIIYUIICHHE YPOKAHOCTH, YCTOWYHUBOCTH K OMOTHUYCCKHM H
abMOTHYECKUM (PaKTOpaM.

O3mopoBieHNE PACTEHH OT BHPYCOB C IMOMOIIBI0 METOJOB OHOTEXHOJOTHU:

MCTO/JbI KYJIbTYPbI allMKAJIIbHBIX MCPUCTEM, TCPMOTCPAIINU, XEMOTEpAIIUN, KPpUOTCpaIInu
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U KOMIUIEKCHOW Tepanuu. [lomydeHue 0310pOBIEHHOIO IOCAJOYHOIO MaTepHalia —
KITyOHEH KapTodens U CaXEeHLEB IUI0AO0BBIX KYIbTYP.

KynpTHBHpOBaHWE pPaCTUTEIBHOTO MaTepuayia B KyJabType IN VItro: OCHOBHEIC
INPUHLANBI U MOJENM KyIbTUBUPOBAaHMSA. KayurycoreHes, CyCIEH3MOHHBIE KYJBTYPBI
pacteHuil. MUKpopa3MHOXKEHHE pacTeHUl. DKOHOMUYECKUH 3((eKT OoT BHEApEeHUs
METOJI0B OMOTEXHOJIOTMH B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrennid. Kpuonporexkropsl. [loctkpuorennas perenepanusi.

buosornueckue cpeacrsa 3allyThl PACTEHHUNM: NPEUMYIIECTBA W INEPCIEKTHUBBI

npumeHeHus. Tepmoc u cocyn [proapa ¢ )KMIKUM a30TOM, KpHOITPOOUPKHU.

Jlabopamopnvie u npaxmuueckue pabomul

[IpakTuyeckas pabora «Pa3MHOXKEHHE IUIOJAOBBIX PACTEHUN UYEPEHKOBAHUEM U
MHUKPOPa3MHOKEHHEM — IIPUMEP MaJIMHbI (HITH 3eMJISTHUKH, €XKEBUKU, CMOPOIMHBI)» .

[paktuueckas pabora «BBegeHrne pacTeHHid B KyAbTYpY IN VItro u momnepxanue
YUCTOM KYJIbTYPBI SKCIUIAHTOBY.

[TpakTuueckas padora «Pa3MHOXKeHHE KapTO(dems B IpOOUPKE».

UccnenoBatensckass pabora «Kak moiy4aloT TMOTOMCTBO  BEre€TaTUBHO
Pa3MHOKaEMBIX KYJIBTYp €CJIM HE CEMEHAMU ?»

HccnenoBarenbckas padoTa «BeIpaliyBanie pacTeHUN B TPOOUPKE».

UccnenoBarennsckas pabdota «Kak O0XbsS KOpoOBKa ypokail crmacama —

0 COBPEMEHHBIX CITOCO0ax OMOJIOTMUYECKON 3aIUThl PACTECHHIN.

Monyab «CoBpeMeHHbIEe OMOTEXHOJIOTHH B cejiekium». 11 knace (34 u)

1. I'enemuueckue pecypcot Poccuu (6 u)

CTpaTteruu coxpaHeHus! TeHETHUYECKUX pecypcoB. CoxpaHeHue pacTeHuit in Situ u
ex situ.

buopecypcubie koymekuuu Poccuu.  Komleknuss TeHEeTHYeCKuX peCypcoB
pactenuit BUP. T'epbapuit BUH. Kosnekiusi reHETHYECKHMX pPecypcoB >KUBOTHBIX
BHUUI'PXK. Komnekuun kinetok u  mrtamMoB BHHUMCXM. JlemoHcTpalus

BUIEOPOJIUKOB,

Jlabopamopuvie u npakmuyeckue pabomul
HccnenoBarennckas padora «Ilo marepuanam dopyma «I eHeTHdecKkrne pecypcehl

Poccuny (BeIOpaTh JFO00# TOKIIA/ M MOATOTOBHUTH 10 HEMY COOOIIICHHUE).

1 Cm. mpunoxenue.
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2. Ocnoegvl cenemuxu u cenexyuu (8 u)

HacneacTBeHHOCTh U H3MEHUYMBOCTh — OCHOBHBIE CBOWMCTBA KUBBIX OPraHU3MOB.
M3MeHYMBOCTh MyTaIlMOHHAS U MOJIU(DUKAITMOHHAS.

['en — MaTepuaJIbHBIM HOCUTENb HACIEACTBEHHOCTM W  W3MEHYHUBOCTH.
HyxnennoBeie kucnotsl. JIokanu3anus r€éHETHYECKOrO Marepualia B KJIeTKe. [leneHue
kieTok. Permmkanusa JIHK. OcHoBHasA 1orMa MoneKyJIsspHOR Onosgoruu. TpaHCKpHIILUS.
Tpancmsnusa. Myranun.

3aKOH rOMOJIOTHYECKUX PSAJIOB B HacleACcTBeHHOW n3MmeHunBoctu H.M. BaBuiosa

B 1920 1 2020 rT. JleMOHCTpAIKs BUACOPOIIUKOBL,

Jlabopamopuvie u npakmuyeckue pabomul
[paktudeckas pabora «MoauduKamoHHas HK3MEHYUBOCTh B TIpUpoie» (coOpaTh
Y CPaBHHTB JIUCThS, IBETKU C OHOTO PACTEHUS H/HUJIH C Pa3HBIX).

Uccnenosarensckas padora «I' MO — 310 MyTariuu win MoauduKaum?»

3. Hnotcenepusa 6 ouonocuu pacmenuii (15 u)

Kiierounasi ¥ reHHast UHXEHEPUsl paCTEHUM JJIsl pa3BUTHUS CEIIEKIIUU.

[IpupoHO-TpaHCTEHHBIE PACTEHUSI.

Pacrenus-6mnodabpuku.

buoTtexHonornueckre METOAbI B CEJICKIIUU PACTEHUM.

['eHeTnueckoe peNakKTUPOBAHME KYJIBTYPHBIX pPacTeHUM. YeM TIeHeTu4ecKoe
pEIaKTUPOBAHUE OTIIMYACTCS OT TEHETUYECKON MOAU(PHUKAIINH.

[Torck HOBBIX T€HOB-MHUIIICHEH: CyliecTByonMe MeToauku. [Iposenenue in silico
aHanmsa.

['eHHass uWHXEHepUs] 3€PHOBBIX KyJbTyp. ['€HHas WHXKEHEpHUs XJIOMYaTHHUKA.
['ennas uHxeHepusi Tomara. ['eHHas WHXKEHEpPHUs COU. | €HHAas WHXKEHEPHUs TUIOJO0BBIX

KyJnbTyp. ['eHHas nrkenepus kaprodens. J[eMOHCTpalys BUIEOPOIMKOB2,

Jlabopamopuvie u npaxmuyeckue pabomol
[Mpaktuueckas padora «IIpoBemenue in SilicO aHanM3a I MOKCKAa HOBBIX T€HOB-

MUIICHEH [T PeIaKTUPOBAHUS KYJIbTYPHOTO pacTeHus (Ha BBIOOP)».

4. Huorcenepus 6 ouonozuu rxcueomnuwix (5 u)
CoBpeMEHHBIE METOALI B KHBOTHOBOJCTBE. TPAHCILIAHTAIMS SMOPHOHOB,

XUMCPHBIC J)KUBOTHBIC, KITIOHHUPOBAHHC.

1 Cm. mpunoxenue.
2 CM. OpUIIOKEHHE.
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I'ennas HHXCHCPUS B )KUBOTHOBO/ICTBC.

Jlabopamopuvie u npakxmuyeckue pabomul

[TpakTrueckas padota «IIpoBeaenue Iin SilicCO aHamM3a /I MOMCKA HOBBIX TCHOB-
MHUIIICHEH IS peIaKTUPOBAHHUS )KHUBOTHOT0» (Ha BBIOOD).

HccrenoBarenbckas pabora «['€HHas WHXXEGHEPHsS JKHMBOTHBIX. apryMEHTHI

3a U IPOTHUBY.
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TEMATHUYECKOE IINTAHUPOBAHHUE

Temvl 3anamuui

Konuuecmeso

yacoe

OcHosHoe cooepaicanue

Monyib «ArpoTexHoJI0ruM HacTosimero u oyaymero». 10 kiace

1. bruoTexHoa0rusa Kak HayKa

4

Hcropust BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3Jieiibl, CBS3b
OMOTEXHOJIOTUH C IPYTUMHU HAyKaMH
(Omomorueit, 60TaHUKOM, 300JIOTHEH,
MHUKPOOHOJIOTHEN, OMOXUMUEH,
(bu3n0IIOTHEN, TCHETHKOM,
MEJIULIMHOWN) U OTPACISIMHU
POMBIIUICHHOCTH (TIHIIEBas, JIerKas),
CEJIbCKOI'0 X035iCcTBa
(’KHBOTHOBOJICTBO, PACTCHHEBOICTBO)
U 3JIpaBOOXPAHCHUEM, U3BECTHHIC
By3bl 1 HNU, cBA3aHHBIE

¢ OMOTEXHOJIOTHEN:

®UIL] buorexnonoruu PAH,

®I'bBHY BHUUCEB,

OI'BHY ®UI] BUP,

®I'BHY BHUUCXM,

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBaTh conepxkaHue TEPMUHOB U
MOHATUHN: HAayKa, OMOTEXHOJIOTHS,
arpoOUOTEXHOJIOTHH.

OnuceIBaTh IPOIECC BHITIOTHEHUS
UCCIIEAOBAaHUN U POrHO3UPOBATH
PE3YNIbTAThHI YKCIIEPUMEHTOB.
XapakTepu3oBaTb OCHOBHBIC HAYYHbBIC
IITKOJIbI B 00J1aCTH OMOTEXHOJIOTHUH.
Paznuuats pazaensl OMOTEXHOJIOTHI
KaK HayKHU.

CpaBHUBATH CBS3b OMOTEXHOJOTHUH

C Pa3JIMYHBIMHU OTPACISAMHU HAYKH U
MIPOMBITINIEHHOCTH.

BBIABIIATE pazmuuus Mexmy
paznenaMu  OUOTEXHOJIOTHH.
dopmMynupoBaTh U OOBSICHATH

IMPUHIUIT PA3BUTHA HAYKH
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Temuvl 3anamuii

2. O0ume oHsATHS

OMOTEXHOJIOTUHA

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

OI'BHY Ulul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BOMIY,

dI'bOY BO CIIoTY,

OI'AOY BOHI'Y,

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

CoBpeMeHHbBIC HapaBICHUS Pa3BUTHUS
arpoOMoTeXHOJIOTuil. MeToab

OMOTEXHOJIOTUU B HAYKE U MPAKTUKE

[TonsiTHe OMOTEXHOJOTHH. 3aUeM
YeJIOBEKY OMOTEXHOJIOTUH, B YEM UX
MIPEUMYILIECTBO MIEPE] XUMHUIECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUN: TTPOMBITIIIICHHBIC
MUKPOOPTaHU3MBbl, KJIIETKH U TKaHU
pACTEHHM, KUBOTHBIX.

[Ipaktrueckas padora «IIpumepsr

Buowl oesmenvrocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinonHeHnue npeaioxkeHHbIX
HCCIIeI0BaTENbCKUX PA0OT:
«Co3ganne OMOJIOTHYCCKH aKTHBHBIX
T00aBOK M BUTAMHHOBY, « BEIBeIeHIE
HOBBIX COPTOB PACTEHUM, IIOPOJT
JKMBOTHBIX C 33JaHHBIMU
cBoiicTBammuy, «Co3naHue OakTepui,
CIIOCOOHBIX NepepadaThiBaTh HEPTH U
YCTPaHATH MOCJECTBUSA €€ PAa3IUBOB:
TJTFOCHI 1 MUHYCBD».

OKcKkypeusi «buoTexHoorus: Hayka u
XKU3Hb» B By3 mui H1N

PackpriBaTh copepkaHue TEPMUHOB U
TTOHSTHI. 00BEKTHI OMOTEXHOJIOTHH,
KJICTKA M TKaHU PACTeHUH, ’KUBOTHBIX,
MHKPOOPTaHU3MBI.

OnuceIBaTh MpoIIECC
OMOTEXHOJIOTHYECKOr0 IIPOU3BO/ICTBA.
XapaKkTepu30BaTh pa3JIMYHbIC

00BEKTHI OMOTEXHOJIOTUH.
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Temuvl 3anamuii

3. OcobenHnocT

arpoOMOTEXHOJIOTUH

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

IIPUMCHCHUA OMOJIOrHYECKHX

00BEKTOB B TBOCH JKHU3HH

Ienu u 3amaun arpoOMOTEXHOIOTHH.
OCHOBHBIE O0OBEKTHI
arpoOMOTEXHOJIOTHUH.

buorexnonornueckue moaxoabl

Buowl oesmenvrocmu obyuarowuxcs

PaznuuaTh mpOMBIIILICHHbBIE
MUKPOOPTraHU3MbI, KJIETKH U TKaHU
pPaCTEeHHI, )KUBOTHBIX KaK
OMOTEXHOJIOTUYECKUE OOBEKTHI.
CpaBHUBATh MEX]1y COOOM MPOIIECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTUH.

BrisBisite Haubosee 3¢ heKTUBHBIC
00BEKThI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOEHHOCTH
CTpoeHUS U QYHKIIUU PA3THIHBIX
OMOJOTUYECKUX OOBEKTOB.
dopMynupoBaTh U OOBSICHATH
MPUHIUI pabOThI
OMOTEXHOJOTUYECKOTO TMTPOU3BOACTBA
BBIOPAHHOM TPYIIIBI BelecTn/
MaTepHaoB

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATUN: COXPAHEHUE PACTCHUM U
YKUBOTHBIX, BUJIbI KOJUTCKITUH

ICHETUYECKOT0 pa3HoO0pasusl.
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Temuvl 3anamuii

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

JUTSL HAZICKHOTO COXPaHEHHUS
KOJUJIEKIIMM T€HETUYECKUX PECYPCOB
paCTEHUM U )KUBOTHBIX. [IoHATHS

0 IIOJIEBBIX, IN Vitro n
KpHUOKOJUIeKIHAX. PocT u pa3Butue
KUBOTO OOBEKTA B 3aMKHYTOM
CUCTEME B KOHTPOJUPYEMBIX
YCJIOBHSIX: KaK 3TO BO3MOXKHO.
OCHOBHBIE TTOMEIICHUS

JUTSI TIOJTHOIIEHHOM paboThI
nabopatopun OUOTEXHOJIOTUN
(mamuHAapHAst KOMHATa, CBETOBA,
aBTOKJIaBHAsl KOMHATHI, TIOMEIIICHUE
JUISL TPUTOTOBJICHUS TUTATEIbHBIX
cpell, MoeuHas): UX QyHKIIMOHAT U
OCOOEHHOCTH.

OcHoBHBIE TPUOOPHI

JUISl OpraHU3aIMH JIA00PATOPUH
OMOTEXHOJIOTUU, X (PYHKIINH U
BO3MOKHOCTH (aBTOKJIAB,

CYX0KapoBOM 1iKad, TUCTUILISTOP,

Buowl oesmenvrocmu obyuarowuxcs

OnuceIBaTh NPOLECC COXPAHEHUS U
Pa3MHOKEHHS PACTCHUI

B KOHTPOJIMPYEMBIX YCIOBHSX CPEJIBI.
XapakrtepuzoBath (as3bl pocTa u
Pa3BUTHUS PACTEHHUU B 3aMKHYTOMN
CUCTEME.

Paznuuares npeumyiiecTsa u
HEJOCTATKH Pa3JINYHBIX TUIIOB
KOJUICKLIAM.

CpaBHUBATH dTaIbI pA0OTHI

B JJabopaTopuu OMOTEXHOJIOTHUH.
BrisiBisTe Haubonee 3 dhekTuBHbBIC
MPUEMBI ISl COXpaHEHUsI 00pa3I0B
PacTeHUH U )KUBOTHBIX.
XapakTepu3zoBaTb 0COOEHHOCTH
CTpoeHUs U GYHKIIUHA 00pa3IoB
pacTeHUM.

DopMynupoBaTh U OOBSICHATH

MIPUHLINAIN KPUOKOHCEPBAMN PACTEHUM
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Temuvl 3anamuii

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

pH-metp, Bechl, TaMuHap-00Kc,
CTEpUIIN3ATOP UHCTPYMEHTOB,
CBETOBAs yCTaHOBKA, KIIMMaTHYeCKas
kamepa, Y O-nonusarop,
XOJIOIUITLHUKH JIJIS1 XpaHEHUS
MUTATENBHBIX CPEIT U JIP.).
NHCcTpyMEHTHI 1711 TPUMEHEHUS
METOJI0B OMOTEXHOJIOTUM PACTCHUIN
(mpemapoBalibHasl UTJIa, CKAIbIEb,
MTUHIIET, HOKHUIIBI). OCHOBBI TEXHUKH
0e30macHOCTH pu padboTe

¢ npubopamu. OCHOBHBIE PUOOPHI
JUIsl OpraHu3aluu J1adbopaTopuun
OMOTEXHOJIOTHH. aBTOKJIAB,
CYX0KapoBO# mikad, TUCTUILISTOP,
pH-meTp, Bechl, TamMmuHap-00KcC,
CTEpUITN3aTOP UHCTPYMEHTOB,
CBETOBAs yCTaHOBKA, KIIMMAaTHIECKas
kamepa, Y O-nonuzarop,
XOJIOIUITLHUKH JIJIS1 XpaHEHUS

IMAUTATCIBHBIX CPCA U 1P.

Buowl oesmenvrocmu obyuarowuxcs
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Temuvl 3anamuii

4. KynbTypa KJIETOK U TKaHEen

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

NHcTpyMEeHTHI 1Sl IPUMEHEHUS
METOJI0B OMOTEXHOJIOTMH PACTEHUMA:
npenapoBalibHas UIJIA, CKaJIbIIEb,
MAHIIET, HOKHUIIBI.

[Tpaktrueckas pabora «KynbrypHOe
pacTeHue B KyJIbTypaJbHOM COCY/IE:
OIUIIIA PACTEHUE B MPOOUPKEY.
Uccnenosarensckas padora «Poct
YEPEHKOB PACTCHUH B BOJIE C Pa3HBIM
ypoBHeM pH»

MeTonbl KyJIbTYpbI KIETOK U TKaHEN
B ceniekuuu. KamnycHas KynbTypa.
KynbTypa KIeTok u arperatoB KJIETOK.
Kynbrypa npororuiacros. [lonyuenue
COMATUYECKUX THOPUIOB METOAOM
CIMSTHUS U30JITUPOBAHHBIX
POTOIJIACTOB.

Knerounas cenekuus. Mcnons3oBanue
TaryIOuUU B CEJIEKIINU.

[Tpumepbl nprUMEHEHHUS KYJIbTYpP

KJIETOK ¥ TKaHEH B Hay4YHBIX

Buowl oesmenvrocmu obyuarowuxcs

PackpeiBath copep:kaHue TEPMUHOB U
MOHATUH: KaJUTyC, IPOTOILIACT,
COMAaTUYECKHI TUOPUI, TaTUIOUI,
ITaMM.

OnuceIBaTh MpoIIECcC
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEU
PacTeHUH U )KUBOTHBIX.
XapakTepu30oBaTh Pa3HbIE TaIIbI
KYJbTUBUPOBAHUS KJIETOK U TKaHEU
PaCTEHUH U )KUBOTHBIX.

BrisBisate Haubonee 3¢ heKTUBHBIC
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Temuvl 3anamuii

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

UCCJICIOBAHUSAX U B TIPAKTHKE
pasmmunbix HUW: 3makoMcTBO

C JINTEpaTypoil — HayYHBIMU
MyOJIMKAIMAMU 10 pa3HbIM 00bEKTaM
(MUKpOOBI, pacTEHUSI, JKUBOTHBIE).
XapakTepuUCTUKa KIIETOK,
KYJIbTUBUPYEMBIX 1N Vitro.
MopdoreneTndeckue myTyu pa3BUTHUS
KJIETKH IN Vitro.

U3BecTHBIE KOIEKIINU
OMOTEXHOJIOTUYECKUX 00BEKTOB —

UX pOJib, 33J]a4H, COCTAB, IPUMEPHI
(in Vvitro koyIeKIMK pacTeHUH,
KOJUICKIIUU IIITAMMOB
MHUKPOOprannu3MoB. CeMuHap

10 TPOYUTAHHOU JINTEPATYPE,
JOKJIa bl 00 y4arOIIUXCs).
buorexHnonorus rmpon3BoaCcTBa
KYJIbTYPBI KJIETOK, TKAHEH 1 OPraHoOB

pacTeHUM.

Buowl oesmenvrocmu obyuarowuxcs

METO/Ibl KYyJIbTUBUPOBAHHUS KJIETOK U
TKAHEW PACTEHUM, KUBOTHBIX,
MHKPOOPTaHU3MOB.
XapakTepu30BaTh 0OCOOEHHOCTH
CTpoeHUs ¥ (G YHKITUU KIIETOK U
TKAHEW PACTEHUM, KUBOTHBIX,
MHUKPOOPTraHU3MOB.

DopMyIMpPOBaATh U OOBSICHATH
MPUHIUIT BBLKUBAEMOCTH, POCTA U
Pa3BUTHS KYJIbTUBUPYEMBIX KIETOK U

TKaHEN
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Temuvl 3anamuii

5. IlutarenbHbie Cpebl s

arpoOMOTEXHOIOTUI

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

[Tpaktrueckas pabota «IIpoTommacTsr
KJIETOK.

Hccnenosarensckas padora
«CyI1ecTBYIOIINE KOJUIEKIIUU KIETOK
1 mramMmMoB B Poccun u ux posib

B Pa3BUTHH T€HETUYECKHUX
TEXHOJIOTUI.

UccnenoBarensckas pabora

«I".1. KaprieueHKO KaK Te€HETHK-
AKCIIEPUMEHTATOP U OMOTEXHOJIO
Maxkpo- 1 MUKPOIJIEMEHTHI,
VMCTOYHHKHU YIJIEBOJOB, BATAMUHBI,
KEJUPYIOIINE areHThl. THUIIbI
MUATATEIBHBIX CPENl — )KUIAKUE U
TBEPJBIC.

[InTarensHbIE CpEAbI

JUTst OMOTEXHOJIOTHHU PACTEHUH.
Pa3paboTka HOBBIX TUTATEIILHBIX
cpeld, B TOM YHCJIE BKIIFOYAIOIIUX
OMOCTUMYISITOPBI U JIPYTHE

perynsaTopsl pocra. MeTonasl

Buowl oesmenvrocmu obyuarowuxcs

PackpeiBath copep:kaHue TEPMUHOB U
MOHATUI: TUTATENIbHAS Cpela,
KOMITOHEHTBI IUTATEJIbHOU CPEIbL,
pH pactBopa.

OnuceIBaTh NpOLECC TPUTOTOBIICHUS
MMATATEIBHBIX CPE ISl PA3HBIX
OOBEKTOB.

XapakTepu3oBaTh MPOLIECC
MIPUTOTOBJICHUS TUTATEIBHBIX CPE

B 3aBUCUMOCTH OT BBIOPAaHHOTO

00BEKTA UCCIIEJOBAHU.
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Temuvl 3anamuii

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

ONTUMHU3ALNN MTUTATENBHBIX CPEI.
OCHOBHBIE KOMIIOHEHTBI IUTATEIBHBIX
cpen (MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTBI, UCTOYHUKH
YIIepoia, BATAMUHBI, KEIUPYIOIIHE
areHThI, PETYJISATOPBI POCTA).

Yposens pH nurarensHOM cpeasl U
€ro BIMSHUE HA Pa3BUTUE PACTEHUU.
Becsr, pH-meTp.

Jlabopatopnas padota «I[lutarenpHbie
Cpenbl U YCIOBHS KYJIbTUBHUPOBAHMUS,
KYJIbTYpPbl PACTUTEIBHBIX KJIETOK U
TKaHEW».

[Ipaktrueckas padbora
«IIpurotoBneHne CTOKOBBIX
(MaTOYHBIX) pACTBOPOB MaKpoO- U
MHUKPO3JIEMEHTOB TUTATEIBHON CPeJIbl
no nponucu Mypacure u Ckyray.
[IpakTuueckas padbora
«IIpuroroBneHre NUTATENBHBIX CPEN

JUIS BBEJICHUS B KYJIBTYpY IN Vitro»

Buowl oesmenvrocmu obyuarowuxcs

PaznuuaThk TUTIBI NUTATENBHBIX Cpell

B 3aBUCUMOCTH OT 334U
KyJIbTUBUPOBAHUSI.

CpaBHUBATh paCTBOPUMOCTD BEILIECTB
BO BpeMsI IPUTOTOBJICHUS
MUATATENbHBIX cpell. CpaBHUBATH TUIIBI
MUATATENIbHBIX CPEJl B 3aBUCUMOCTH

OT HX COCTaBa.

BrisiBisiTh Haubosee BaxKHbIC
KOMIIOHEHTBI MMUTATEIIbHOU CPEeIbl U
MIPOrHO3UPOBATh YP(PEKT OT HEXBATKU
KaXXJ1I0r0 U3 KOMIIOHEHTOB.
XapakTepusoBatb (PyHKITUU
KOMIIOHEHTOB MUTATEIBHBIX CPE/I.
dopMyaMpOBaTh U OOBIICHATH
MPUHINI KYJIbTUBUPOBAHUS PACTCHUM
Ha MMUTATEJIbHBIX CPe/laxX Pa3InuyHOIO

cocTaBa
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Temuvl 3anamuii

6. Perymaropsl pocTa kak
daxTops! ycnexa

OMOTEXHOJIOTMU PACTEHHI

Konuuecmeso
uacoe
4

OcHosHoe cooepoicanue

Poct u pazBuTtue pacteHun.
OcranpHbIe ATanbl OHTOIEHE3A.
OO6mu1re 3aKOHOMEPHOCTH POCTa
pacTeHUM.

OCHOBHBIE KJIacChl (PUTOTOPMOHOB
(ayKCHHBI, TATOKUHUHBI,
rub6epemunbl, ABK, sTunex u ap.)
U UX QYHKIIMM Ha Pa3HbIX dTarax
pPa3BUTHS PACTEHUSI.

N3BecTHBIE TEHETUUECKHE
MEXaHU3Mbl, KOHTPOJIUPYIOLIUE POCT
Y Pa3BUTHE PACTCHUM.

DOHJIOTeHHbIE U YK30TE€HHBIE
PEryIATOPBI pOCTa paCTEHUI

B IIPOOUpKE.

JlaboparopHas pabora
«DeHoTunnyeckas OLEeHKa pocTa

U Pa3BUTHUS PACTEHU B 3aBUCUMOCTH
OT HAIUYUsl (PUTOTOPMOHOB

B [IUTATEIBLHOU Cpele»

Buowl oesmenvrocmu obyuarowuxcs

PackpbiBaThk copepkaHue TEPMHUHOB U
MOHATUNA: (PUTOTOPMOHBI, PETYIATOPbI
pOCTa paCTCHUU.

OnuceIBaTh IPOLECC POCTA U
Pa3BUTHUSA PACTECHUM.
XapaKkTepu30BaTh MPOLECC pOCTa

Y Pa3BUTHUS PACTEHHI B 3aBUCUMOCTHU
OT F€HOTHUIIA U OKPYKAOIIUX
YCJIOBHI.

Pasznuuats QyHKIIUU peryasiTopos
pocra.

CpaBHUBATh PYHKIIUU PETYISITOPOB
pocra.

BbIABIATE (PYHKIIMU pETYASITOPOB
pocTa 1o NpeIoKEHHBIM 3P (heKTaMm.
XapakTepr3oBaTh 0COOCHHOCTH
CTpOeHUs U QYHKIIUHU Pa3IMUHbIX
(UTOTOPMOHOB.

dopmynupoBaTh U OOBIACHATD
INPUHLIUI BO3AEHCTBUSA (PUTOTOPMOHOB

Ha pOCT U Pa3BUTHE PACTCHUM
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Temuvl 3anamuii

7. buorexHosorus pacTeHui

Konuuecmeso
uacoe
10

OcHosHoe cooepoicanue

Bo3MokXHOCTH TPUMEHEHUS

arpoOMOTEXHOJOTHM B CEICKIIUH,

CCMCHOBOACTBC N IITMTOMHHKOBOJACTBC.

bose3nn 1 UMMYHHTET paCTEHHM:

ot H./. BaBunoBa 10 COBpEMEHHOCTH.

Y cKkopeHHas U TpauLMOHHAs
CEJICKIIUS: COKPAILlaéM CPOKHU
MOJIy4€HUSI HOBBIX COPTOB. OCHOBHBIE
METO/IbI cesieKiuu. [ ubpuanzamms.
®opmbl oTO0pa. OCHOBHBIE
HaIlpaBJICHUSI CEJICKIUU: YIyUIlIEHUE
YPOXKaMHOCTH, YCTOUYUBOCTHU

K OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

O3n10poBiEHNE paCTEHUN OT BUPYCOB

C TIOMOIIBI0 METOMOB OMOTEXHOJIOTHH;

METO/IbI KYJIbTYPbI alIUKAJIbHBIX
MEPHUCTEM, TEPMOTEPAIINH,
XEMOTEepanuu, KpUOTeEPAuU U
KOMIUIEKCHOM Tepanuu. [lonyyenue

03J0POBJICHHOT'O ITOCAA0YHOT'O

Buowl oesmenvrocmu obyuarowuxcs

PackpeiBath coaepkaHre TEPMUHOB U
MOHSTH CENEKIHUsI, CECMEHOBOJICTBO,
MMATOMHUKOBOJZICTBO,
MHKPOPa3MHOKEHHUE PACTEHUM,
03JI0POBJIEHUE PACTEHU.

OnuceIBaTh IpoIIECC
MHUKPOPA3MHOKEHUSI PACTECHUN,
CO3[IaHUSI HOBOT'O UCXOAHOTO
MaTtepuaa JJjisi CeNeKIuu, 0Toopa,
03JI0POBJIEHUS] PACTEHUN U TTOTYYECHUS
O3ZI0POBJICHHOI'0 I10CAI0YHOI0
Marepuarna.

XapaKTepu30BaTh MPOLIECC
YCKOPEHHOM U TPaJIUIIMOHHON
CEJIEKIIMU, MUKPOPA3MHOKEHHS,
03JI0POBJIEHUS PACTCHUU.

Paznuuath METOIbI CENEKIINH,
CIOCOOBI 03/TOPOBJICHUS] PACTEHUH.
CpaBHMBATh METO/IbI CEJIEKIIHH,
CIIOCOOBI 03/TOPOBJICHUS PACTEHUM.

Brisasiars HanOoJiee 1 HAaUMEHEE
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Temuvl 3anamuii

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

MaTtepuaja — KI1yoHeH kapTodens u
CaKEHIIEB TUIOIOBBIX KYJIBTYP.
KynbTuBHpOBaHHE pacTUTEIHLHOTO
MaTepuaa B KyJbType in Vitro:
OCHOBHBIC TIPUHITUTIBI H MOJICITU

KYJIbTUBHUPOBAHUA. KaJIJIYCOFGHe3,

CYCIIEH3UOHHBIE KYJIbTYPhl PACTCHUI.

Mukpopa3mMHOKEHUE PACTEHUN.
DKOHOMUYECKHM 3PPeKT

OT BHEJPEHUSA METOJ0B
OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.
Kpuoxpanenue pacrenui.
Kpuonporekropsl.
[TocTkprorenHas perenepanus.
buonornueckne cpeacTaa 3aiuThl
PaCcTEeHUI: IPEUMYILECTBA

Y NIEPCIEKTUBBI IPUMEHEHHS.
Tepmoc u cocyn Jlproapa ¢ KUJIKAM

a30TOM, KpUOIIPOOUPKHU.

Buowl oesmenvrocmu obyuarowuxcs

3¢ (HEeKTUBHBIE CTIOCOOBI TOTYICHUS
MCXOJHOTO MaTepuana

JUTSL CeJIEKIIUM;, O3/I0POBIICHUS
pacTeHu.

XapakTepu3oBaTh 0OCOOEHHOCTHU U
(YHKIIUU METOJIOB CEICKIINH,
CIOCOOOB 03/I0POBJICHUS PACTEHUH.
DopMyIMpPOBaTh U OOBSICHATD
MPUHLNN TPATULIMOHHON U
YCKOPEHHOM CENEKIUHU, PUHIUIT
paboThI TOTO WM UHOTO METO/1a

03JI0POBJICHUS] PACTEHUM

[Tpaktrueckas pabora «Pa3MHOXeHUE

IIJI0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHNCM
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Temuvl 3anamuii

WUTOTO 10 MOJIYJIIO

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

¥ MUKPOPa3MHOKEHUEM — IIPUMED
MaJIMHBI (MM 3€MIISTHUKH, €)KEBUKH,
CMOPOJIUHBI )».

[IpakTrueckas pabota «BBenenue
pacTeHHii B KyJIbTypy In Vitro u
MOJIICPKAHUE YUCTON KYJIbTYPHI

SKCIIJIAHTOBY.

[Ipaktrueckas pabora «Pa3MHOXKeHUE

KapTodesis B mpoOUpKe».
Uccnenoarennsckas padbora «Kax
MIOJTY4arOT IIOTOMCTBO BET€TATUBHO
Pa3MHOKACMBIX KYJIbTYp €CIIH

HE CEMEHAMU 7
UccnenoBarensckas pabora
«BpIpaluBanue pacTeHUN

B TIPOOHPKEY.

Hccnenosarensckas padora «Kak
00bs1 KOPOBKA YpOsKai criacasa —
0 COBPEMEHHBIX CIIoco0ax

OMOJIOrMYECKOM 3aIUThI PACTCHUI

Buowl oesmenvrocmu obyuarowuxcs
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Temuvl 3anamuii

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

Monyab «CoBpeMeHHbIEe OMOTEXHOJIOTHH B cejiekium». 11 kaace (34 )

1. 'enernueckue pecypceobl

Poccun

6

Buowl oesmenvrocmu obyuarowuxcs

CTpaTCFI/II/I COXpAaHCHUS I'CHECTUYCCKUX PaCKpBIBaTI) COACPIKaHUC TCPMHUHOB

pecypcoB. CoxpaHeHUE pacTeHUN

in situ u ex situ.

buopecypcnsie komnekiuu Poccun.
Komnekius reHeTuueckux pecypcon
pactennit BUP. I'ep6apuiit BUH.
Komnekius reHeTuuecKkux pecypcon
>kxuBoTHEIX BHUUI PX. Koyueknun
kJ1eTok U mrammMoB BHUNCXM.
UccnenoBarensckas pabora

«ITo marepuanam Gopyma

«I'enernueckue pecypenl Poccum»

Y TIOHATHN: COXPAaHEHUE PACTEHUN
in situ u ex situ.

OmnuceIBaTh IMpoHeCC COXpPAHCHUA

pacTeHHii B ycJa0BHUAX IN SitU u ex Situ.

XapakTepu3oBaTh CIIOCOOBI
COXpaHeHI/I}I paCTeHHI?'I B YCJIOBI/IHX
In situ u ex situ.

Paznuuathk criocoObl coXxpaHeHus

pacTeHHi B yCJa0BHUAX IN SitU u ex Situ.

CpaBHUBaTh 0OCOOCHHOCTH
COXPAHEHUS PACTEHUN B YCIOBUSX

in situ u ex situ.

BoisBisiTe Haubonee 3¢ HexTUBHBIN
npUEM TSI COXPaHEHUSI KOHKPETHOTO
oOpasiia pacTeHHIA.
XapakTepru3oBaTh 0COOCHHOCTH U

GbyHKIIUN.
DopMynupoBaTh U OOBSICHATH
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Temuvl 3anamuii

2. OCHOBBI TCHETHKH U

CCJICKIINI

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

HacnencTBeHHOCTh 1 U3BMEHUYUBOCTh —
OCHOBHBIE€ CBOMCTBA JKHBBIX
Oopranu3MoB. MI3MeHUYNBOCTh
MyTaIlMOHHAsI U MOJU(PUKAITMOHHAS.
['en — MaTepuaabHBI HOCUTEIIb
HACJICACTBEHHOCTH U U3MEHUYMBOCTH.
HyxknenHoBbI€ KUCIOTHI.
JIokanmu3anus reHeTHYeCKOro
Marepuania B KJIETKE. /[eIeHne KIIETOK.
Permukamus JIHK. OcHoBHas norma
MOJIEKYJISIPHON OMOJIOTHH.
Tpanckpunuums. Tpancianus.
Myranuun.

3aKOH TOMOJIOTHYECKHUX PSAIOB

B HacJIe€ACTBEHHON M3MEHUYNBOCTH
H.N. Basunosa B 1920 u 2020 rr.
[IpakTrueckas pabota
«MoudukarmoHHas U3MEHUHBOCTh

B Tipupoie» (coOpaTh U CPABHUTH

Buowl oesmenvrocmu obyuarowuxcs

npuHIM iN Situ u ex situ coxpanenus
T€HETUYECKUX PECYPCOB pACTCHUIN
PackpbiBaTh conepkaHle TEPMUHOB
Y TIOHSTHUI; HACIEACTBEHHOCTb,
W3MEHYUBOCTh, e, JIHK, PHK,
0€eJIOK, 3aKOH TOMOJIOTUYECKUX PAJIOB
B HACJIEJICTBEHHON N3MEHYMBOCTH.
OnuceIBaTh NPOSBICHUS
MOJU(DUKAIIMOHHOW U MYTallUOHHOM
n3MeHunBocTHy, crpoenne JJHK n
PHK, Gemnkos.

XapaKTepu30BaTh CTPOCHHE U
(YHKIIUU HYKJIEMHOBBIX KHUCIIOT,
OEJKOB.

PaznuyaTh TUTIBI K3MEHYMBOCTH.
CpaBHUBATh MYTAIIMOHHYIO U
MOJU(DUKAIIMOHHYIO U3MEHUYUBOCTD.
BrisiBasTE MOIMDUKALIMKM ¥ MYTaIIUH.
XapakTepu3oBaTh 0OCOOEHHOCTH U
¢byuxuun JHK, PHK, 6enkos.

dopmMynupoBaTh U OOBSICHATD
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Temuvl 3anamuii

3. Unxenepus

B OMOJIOTUU PACTEHHM

Konuuecmeso

yacoe

15

OcHosHoe cooepoicanue

JIUCThSI, IBETKU C OJTHOTO PACTCHUS
W/WIH C Pa3HbIX).
Hccnenoarensckas padora « MO —
ATO MYyTAIUU WK MOIUDUKAITANA?)
Knerounas u reHHasi UH)XKEHEPHUS
pacTeHuM JJIsl Pa3BUTHS CEJICKIINM.
[IpupoaHO-TpaHCTEHHBIE PACTCHUS.
Pactenusi-6modadbpuku.
buorexnonornyeckue MeTo bl

B CEJIEKLINM PACTCHUM.
['eHeTnueckoe peakTUpOBAHUE
KYJIbTYPHBIX pacTeHui. Yem
TEHETUYECKOE PEaKTUPOBAHUE
OTJIMYAETCS OT FTEHETUYECKOM
MOIU(DUKAIIAH.

ITorck HOBBIX T€HOB-MUIIICHEH:
CYILLECTBYIOIIME METOAUKH.
ITposenenwue in silico anam3a.
['enHast uH>XEHEpUST 3€PHOBBIX
KynbTyp. I eHHas nHxxenepus

xJiomyaTHuKa. I'eHHas HHXKCHCPHUA

Buowl oesmenvrocmu obyuarowuxcs

IIPUHLIAI IEVCTBUSA 3aKOHA
TrOMOJIOTMYECKUX PSAIOB

B HACJIEACTBEHHOU N3MEHUNBOCTH

PackpbiBaTh coepkaHe TEPMUHOB U
MOHSATHI KJIETOYHAsl U T€HHAs
WH)KEHEPUS PACTEHUI, TEHETUYECKOE
penaktupoBanue, [ MO, in silico
aHaJIIN3.

OnuceIBaTh NPOLIECC KIIETOUHOU U
T€HHOW UHKECHEPUU PACTEHUM,
MPUHLHUIBI TEHETUYECKOTO
penaktupoBanus, conanue 'MO,
starsl in Silico anamu3a.
XapaKTepu30BaTh COBPEMEHHBIE
JOCTHKEHUS T€HHOU U KJIIETOYHOU
WHXXEHEPUU Pa3HBIX BUJIOB PACTEHUN,
npoBeneHue in Silico anamza.
PaznuyaTh TeHHYIO ¥ KJIETOYHYIO
WHXXEHEPUIO.

CpaBHUBaTbh OMOTEXHOJIOTHYECKUE
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Temuvl 3anamuii

4. Nmxenepus

B OMOJIOTHH KMBOTHBIX

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

TomaTa. ['eHHas WHKEHEPHS COU.
['enHast uHKEHEPHUs TITOTOBBIX
KyJnbTyp. ['eHHas uHKeHepus
KapTodens.

[Ipaktuueckas pabora «IIpoBenenue
in silico ananu3a 11 MOMCKA HOBBIX
T€HOB-MHUIIICHEN JIJIsl peJaKTUPOBAHUS

KyJbTYPHOTO pacTeHus (Ha BHIOOP)»

CoBpeMEHHBIE METO/IbI

B KUBOTHOBO/ICTBE: TPaHCIIAHTAIIHSI
AMOPHOHOB, XUMEPHBIE )KUBOTHBIE,
KJIOHHPOBAHUE.

['ennas nHxxeHepus

B )KUBOTHOBO/ICTBE.

[TpakTuueckas padota «lIpoBenenue
in silico ananu3a 119 MOMCKa HOBBIX
T'CHOB-MHMIIICHEH IS peaKTUPOBAHUS

’KMBOTHOTO» (Ha BBIOOD).

Buowl oesmenvrocmu obyuarowuxcs

METO/Ibl B CEJICKIIMU PACTCHUH.
BBISBIATE paznmuuus MEXIy
T€HETUYECKUM PEIaKTUPOBAHUEM U
TreHETUYECKOW MotuduKaImei.
XapaKkTepu30BaTh OCOOCHHOCTH U
byHKIIUU.

DopMyIMpPOBaATh U OOBIICHATH
MIPUHIUIT KJIETOYHON U T€HHOU
WH)XEHEPUU, TeHETUYECKOTO
PEIAKTUPOBAHUS U TEHETUYECKOM
Mo U uKaIu

PackpeiBaTh coaepxkaHue TEPMUHOB U
TIOHSITHI.

OnuceIBaTh TPAHCIJIAHTALUIO
AMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHUE.

XapakTepu3oBaTh TPAHCILUIAHTALIUIO
SMOPHOHOB, XMUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHUE.

Paznuuath TpaHCIJIAaHTAIUIO

AMOPUOHOB, XUMEPHBIX KUBOTHBIX,
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Temuvl 3anamuii

HNTOI'O I10 MOAVYJIIO
OBIIEE KOJIMYECTBO
YACOB I1O I[TPOTPAMME

Konuuecmeso

yacoe

34
68

OcHosHoe cooepoicanue

HccnenoBarenbsckas padora «l eHHas

HHXXCHEPHUS )KUBOTHBIX. apI'yYMCHTBI

32 U IPOTUB»

Buowl oesmenvrocmu obyuarowuxcs

KJIIOHUPOBaHHE.
CpaBHUBATH TPAHCIIJIAHTALIMIO
AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIIOHUPOBaHHE.

XapakTepu30BaTh 0OCOOEHHOCTHU U

GyHKUIHUU.

®opMyaupoBaTh U OOBICHATH

IIPHUHIUII TeHHOM HWH>KCHCPHUH,
I'CHCTUYCCKOI'O pCAAKTUPOBAHUA U

IreHETHYECKOU MOoIu(pUKaIu
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MMPUJIOKEHUE. ®PNJIBMbI U 3AIIMCHU TEJEBU3UOHHBIX ITPOI'PAMM

Monysib «ArpoTexXHOJI0ruM HacTosero u oynymero». 10 kiace

Tema 1. Buomexnonozusa Kaxk Hayka

Hoxymentanbnbiil punsm Ceprest Bpunesa «Hosblit cBet. Hukomnaii BaBusiosy. —
URL.: https://smotrim.ru/video/2618068

Joxymentanbubii ¢puinbM «CeMeHa, KOTopble cmacyT uenoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Monyab «CoBpeMeHHbIEe OMOTEXHOJIOIUM B cesekium». 11 kiacc
Tema 1. I'enemuueckue pecypcot Poccuu
JlokyMeHTabHbIN QriibM «30510TOM 3eneHblid 3amac». 15 anpens 2023. — URL:

https://smotrim.ru/video/2594704

Tema 2. Ocnoevl 2enemuKu u ceieKuuu

dunpmbl w3 1HKITa «Martpuma Haykm». Science and plants. Hayka u pactenus.
3epHobodossie. — URL.: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Hnoicenepusn 6 ouonozuu pacmenuil

dunpmbl U3 1HKITa «Matpuna Hayku». Science and plants. Hayka u pactenus.
I'enetnueckoe penaktupoanue. — URL: https://tvspb.ru/programs/releases/107337/
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