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IHOACHUTEJIBHASA 3AIITMCKA

AKTYaJbHOCTh U HA3HAYEHHUE MPOTPaAMMbI

PaGouas mnporpamma Kypca BHEypouHOW JesTenbHOCTH «COBpEMEHHBIC
arpoOMOTEXHONOTUH (arpOOMOTEXHOIOTHIECCKUN TPOGUIB)» IS CPETHEro OOIIero
oOpa3oBaHus (majgee — TporpaMma) pa3paboTaHa B COOTBETCTBHU C TPEeOOBAHUSIMU
denepanbHOr0 TOCYAAPCTBEHHOrO 00pa30BaTEIbHOIO CTaHAApTa CPEeIHEro oOLIEero
oopazoBanusa (PI'OC COO), opueHTHpoBaHa Ha oOecHeUYeHUE WHIAUBUYATbHBIX
noTpedHOCTEN 00yUYalOIIUXCS U HalpaBJieHa Ha JOCTUKEHHUE IJIaHUPYEMBIX PE3YJIbTATOB
OCBOEHHSI ITPOrpaMMbl CPEAHEro 00IIero 0Opa3oBaHUs C YYETOM BhIOOpA y4aCTHUKaAMU
0o0pa30oBaTeIbHBIX OTHOILIEHUNH KYpPCOB BHEYPOUHOWU EATEIBbHOCTH. IJTO IO3BOJISET
o0ecreunTh eMUHCTBO 00s3aTenbHbIX TpeboBanuii ®I'OC COO Bo BceM MPOCTPaHCTBE
IIKOJIBHOT'O 00pa30BaHMs: HE TOJBKO Ha YPOKE, HO U 3a €ro Mpe/ieslaMu.

Hacrosmumii kypc npeaHazHayeH JUisl YIUIYyOJIEHHOTO0 M3Yy4eHHs] OMOIOTMYECKUX
ABJICHUM U 3aKOHOMEPHOCTEH, paciiMpeHrst 0a30BbIX 3HAHUM, PA3BUTHUS MPAKTUUECKUX

YMEHUI U HAaBBIKOB B COBPEMEHHOM OMOJIOTHH.

AKTYaJIbHOCTH peajin3aliy MPorpamMmmabl

[Iporpammoii mpeaycMOTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOIrO
VpOBHSI 3HaHWW, a TaKke TMPAKTUUYECKOro OmbiTa paboThl C J1ab0paTOpHBIM
000py/I0BaHUEM, OBJIAJICHUE MPHUEMAaMH HCCIIEOBATEIbCKON EATENbHOCTH. MeTobl
OopraHu3alMd  00pa30oBaTEIbHOM W  HAYYHO-UCCIEIOBATENbCKON  JIEATENbHOCTH
npeaycMaTpuBaloT (OPMHUPOBAHHE Yy OOYYaIONIMXCA HECTaHJAPTHOTO TBOPUYECKOTO
MBIILJIEHUS, CBOOO/bI CAMOBBIPAXXEHUSI M1 MHAUBUAYATbHOCTH CYXACHUI.

Jlyis monmHOro y4era MOTpeOHOCTEH O0yJarommxcs B MPOrPaMME HCIOIb3YeTCs
mudPepeHIUPOBaHHBIA TMOAX0/, YTO CTUMYJIHPYET OOY4Yaromerocss K YBEIUYEHUIO
NOTPEOHOCTH B MHIMBUAYaJIbHOM, HHTEJUIEKTYAJIbHOW U MTO3HABATENbHON JAESTENbHOCTH
Y Pa3BUTHUIO HAYYHO-HUCCIIEN0BATENbCKUX HaBBIKOB. [IporpaMma ctaneT BocTpeOOBaHHOM
B IEpBYIO oOuepelb OOYyYaOHNIMMUCS, KOTOpblE HMEIOT CTOMKMUA HHTEpec U
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA,
€CTECTBEHHBIX HAYK U TEXHOJIOTHH.

B mHactosimiee Bpems Ouosornueckoe oOpa3oBaHHE JOJKHO OOecneuuThb
BBIITYCKHUKAM BBICOKYIO OMOJOTUYECKYIO, SKOJIOTUYECKYIO U MPUPOJTOOXPAHUTEIBHYIO

IPaMOTHOCTb.



3HaHUs B 00JIaCTU OCHOBHBIX OHOJIOTMYECKMX 3aKOHOB, TEOpHM U wujaei
(GOpMHUPYIOT HPAaBCTBEHHbIE HOPMbI W MPHUHIMIBI OTHOLIEHUS K >KUBOW MPHUPOJIE.
B kadecTBe IIEHHOCTHBIX OpPHUEHTHUPOB OHOJOTHYECKOTO0 OOpa30BaHUS BBICTYMHAIOT
OOBEKTHI, W3y4aeMble B Kypce OHOJOTHM, K KOTOPBIM Y ydamuxcsi (OpMHpYeTCs
LIEHHOCTHOE OTHOLIEeHHE. [Ipy 3TOM BEAYIIYIO pOJIb UTPAOT TO3HABATENBHBIE LIEHHOCTH,
TaK KaK J@HHBIM y4eOHBIM MpeIMeT BXOIUT B TPYIITY MPEAMETOB MO3HABATEIHLHOTO
[IMKJIA, TJaBHAs II€JIb KOTOPBIX 3aKIIOYACTCS B W3YYEHUU COBPEMEHHBIX CIIOCOOOB
pemieHus Ta00anbHBIX MpobiaeM coBpeMeHHocTH. [Iporpamma mpecienyer He TOIBKO
oOpa3oBaTelbHble, HO M BOCHUTATENIbHBIE IEJIM, IOCKOIbKY OHa CIIOCOOCTBYET
(hOpMHUPOBAHUIO IKOJIOTHIECKOTO M OMOTEXHOJIOTMYHOT'O MBITTUICHHSI Y TIOJPACTAIOIIETO

IIOKOJICHU .

BapuanTsl peasm3anuu nporpammsbl 4 GOpMbI IPOBEACHUS 3AHATHH

Peanuzanust nmporpamMmsl npejmoaraeT UCrojb3oBanrue GopM paboOThl, KOTOpbIE
NpeIyCMAaTPUBAIOT AKTHUBHOCTh M CaMOCTOSITENIBHOCTh OOYYalOLIUXCs, COYETaHue
WHAMBUIYAJIbHOM ¥ TPYNIOBOM paboThl, NPOEKTHYIO M  HCCIEIOBATEIbCKYIO
JesTeNbHOCTh. TakuM 00pa3oM, BOBIEUEHHOCTh 00YYAIOIUXCS B TAHHYIO BHEYPOUHYIO
JESTENbHOCTh IO3BOJUT OOECHEYUTh HMX CaMOONPENEIEHUE, PpAaCIIUPUTh 30HBI
MOMCKAa CBOMX HWHTEPECOB B Pa3lWYHBIX c(epax ecCTECTBEHHO-HAYYHBIX 3HaHMM,
IIEPEOCMBICIINTh CBOM CBA3U C OKPYXAIOIMIMMHU, CBOE MECTO CpPEAU APYIUX IJIFOJIEH.
B nenom peanmsanus nporpaMMbl BHOCUT BKJIQJ B HPABCTBEHHOE M COLIMAIBHOE
(dbopMHUpOBaHUE JIUUYHOCTH.

[Iporpamma MokeT OBITh peanu3zoBaHa B pabore ¢ oOydarommmwucsa 10 m 11
KJIACCOB.

[IporpamMma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takue ¢GopMbl paboThl, Kak Oecelpl, IUCKYCCHUH, MAaCTEp-KJIacChl, SKCKypCUU
Ha MPOM3BOJICTBO, aHAJIM3 KEMCOB, BCTPEUYM C MPEACTABUTEISIMU pasHbIX Mpodeccuii,
npodeccroHanbHbie MPOObI, KOMMYHUKATUBHBIE U JIEJOBBIE HUIPHI, KOHCYJIbTAI[UU
rearora v ncuxosora.

[Iporpamma MOXeT OBITH peaiM30BaHa B TEUEHHUE OJHOr0 Y4YeOHOro Troja
¢ obyuaromumucsa 10 u 11 kmaccoB, ecnu 3aHATUS MPOBONATCS 2 pa3a B HENEIIO.
WNnu B TedeHue NIBYX JET, €CIM 3aHATUSA MPOBOAATCSA | pa3 B HEAENIO I KJIACCOB

OMOJIOTMYECKOT0 WIM OMOTEXHOIOTMYECKOT0 HAPaBIICHUN.



B3aumocsa3s ¢ penepanbHoii padoydeil NPOrpaMMoil BOCIIUTAHUS

[Iporpamma Kypca BHEYpPOUYHOM JESATEIBHOCTH pa3paboTaHa C  y4eToOM
pexkoMeHaimi geepanbHON pabouei mporpaMMbl BOCITUTAHMS, YYUTHIBAET TICUXO0JIOTO-
neJarornieckue OCOOCHHOCTH JAaHHBIX BO3PACTHBIX KAaTErOpuid. OTO TO3BOJISET
Ha MPaKTUKE COEAMHUTH OOYYaIOIlyl0 M BOCIUTATEIbHYIO JEATEIbHOCTH IeJarora,
OPHEHTHPOBATH €€ HE TOJIBKO Ha MHTEJVIEKTYaJIbHOE, HO M HA HPABCTBEHHOE, COLIMAIbHOE
pa3BUTHE peOeHKa. DTO MPOSBIISIETCS B:

— BOCHUTAaHUU OCO3HAHHOW 3KOJOTMYECKH MPABWILHOW MOTUBAIIMU B MMOBEICHUN
U JesTenbHOCTH 4Yepe3 (OPMUPOBAHUE CHUCTEMBI  yOEXKICHWI, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUSX;

— CTaQHOBJICHUM JIMYHOCTH OOYYalOIUXCA KakK IIeJIOCTHOM, HaxoAsuencs
B TAPMOHUU C OKPY>KAIOIIIUM MUPOM, CTIOCOOHOM K PEIICHUIO KOJIOTUYECKUX TIPOOIIeM;

— IPUOPUTETE JIMYHOCTHBIX PE3YJbTATOB PEANTU3ALMHU NPOrpaMMbl BHEYPOUHOU
JeSTeTLHOCTH, HAIIEJIIUX CBOE OTPAKEHUE U KOHKPETU3alUIO B efiepaibHOM padboueit

IIporpaMmsbl BOCIIMTAHUA.

Oco0enHocTH padoThI Megarora mo NporpamMme

3agaya mejgarora COCTOMT B TOM, 4YTOOBI  CONPOBOXAATh  MPOIIECC
npoeccHoHanbHON OpUEHTAIMH O0YJAIOIINXCS, PACKPHIBAs MOTEHIIAAT 00YJaONTUXCs
yepe3 BOBJIEYEHHE B MHOIOOOPAa3HYIO JAESTENbHOCTb, OPraHM30BaHHYIO B PAa3HBIX
dhopmax.

[Ipu »TOoM pe3ynabTaToM pabOTHI Temarora B TMEPBYIO OYEpeb SIBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX PEe3yIbTAaTOB MEAAror MOXKET JOCTHYb,
yBJIEKas peOeHKa COBMECTHOM M MHTEPECHOW UM 000UM JeATeIbHOCThIO, YCTaHABINBAS
BO BpeMs 3aHATUNA JOOPOKENATENbHYIO, MOAJACPKUBAIOIIYI0 aTMocdepy, HachIas
3aHATUS ILIEHHOCTHBIM coJiepkaHueM. Kpome Toro, mporpamma MpeayCMaTpUBAET
OpraHU3aIMIO0 YKCKYPCHUM, TPOoCcMOTp GUIIbMOB | 3amnuceil TB-mporpamm.

[Ipy wu3ydeHMu OOydYAOUIMMUCS  MOPOrPaMMbl  TMENAror  OCHOBBIBACTCS
Ha HECKOJIBKUX OCHOBOIIOJIATAIONUX MPUHIIATIAX O0YICHHS:

— NPUHLMI HHTETPATHUBHOrO MOAXO0Ja K OOY4YeHHIO. DTOT MNPUHIUII HUMEET
MEPBOCTEIICHHOE 3HAUYCHHE, TAK KaK YCBOCHHE MOJIy4aeMbIX 3HAHUN MO OMOTEXHOIOTUH
MpeAnoyiaraeT TECHYK B3aWMMOCBA3b pa3HbIX YypoBHeW. IlepBblii ypoBeHb —
MEXKIIPEIMETHBINA — MPEIOoJIaraeT B3auMOCBs3b OUOJIOTHY ¢ KypCOM 1O XUMHH. BTopoi
YpPOBEHb — TPEAMETHBIM — OOYCJOBJICH B3aMMONPOHUKHOBCHHEM  Pa3HBIX

OMOJIOTMYECKUX KYpPCOB (OOTaHHMKH, 300JI0THH, (PU3UOJIOTUN U IPYTUX) B MPOIecce



CTaHOBJICHHUS U M3y4yeHusi OuorexHoioruu. Kpome Toro, joruka oCBOEHHs] MaTepuaa
IporpaMMBbl TpeAroaraeT ABMKEHHE OT OOLIero K YacTHOMY M, HAa HOBOM YpOBHE,
BO3BpallleHHE OT YaCTHOT'O K O0LIEMY.

— TIPUHLUII HATJISIAHOCTY,

— IPUHLUI JOCTYIIHOCTH;

— IPUHLMUII OCO3HAHHOCTH.

[IpumepHasi cxema MpoBENECHMSI 3aHATUI 110 MPOrpaMMe MOXKET ObITh TAKOM:

1. OOBsicHEHHE TEOPETUUECKOT0 MaTepuaa o TeMe.

2. TloaroroBka K J1a00paTOPHOMY WIIM MPAKTUIECKOMY 3aHATHIO, OOCYKICHHUE
00BEKTOB JUIsl IPAKTUYECKOTO 3aHSTHS.

3. IlpoBeneHrne NPAKTUUYECKOrO 3aHATUS — OCHOBHAs 3ajjadya OCBOCHHUE
METOZOJIOTUHU JAHHOTO SKCIIEPUMEHTA.

4. AHanu3 pe3yJsibTaToOB SKCIIEPUMEHTA.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHMS KYPCA BHEYPOUHOU
AEATEJBHOCTHU

3aHaTus B paMKax HporpamMmbl HaIIpaBJICHBI Ha oOecrieucHue JOCTHKCHU A
O6yan-OHII/IMI/IC}I cIcaAyromux JHUYHOCTHBIX, MCTAIIPCAMCTHBIX W  IMIPCAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMHHOCTHBLIE PE3YJIbTATDI:
8 chepe eparcoancKo2o 80CNUMAaHUsL:

— TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTA TIPU BBHINIOJIHEHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

— CHOCOOHOCTh ONpPEAENSITh COOCTBEHHYIO TMO3UIUIO M0 OTHOILICHUIO K SIBJICHUSIM

COBPEMEHHOM KU3HU U OOBSICHSITH €€;

— TOTOBHOCTb K COTPYAHHUYECTBY B IPOIECCE COBMECTHOTO BBHIOJIHEHHS YICOHBIX,
MO3HABATENBHBIX W HCCIIENOBATEIbCKUX 3aJ]a4, YBAXKUTEIBHOMY OTHOLICHUS K
MHEHUIO OIMOHEHTOB MPU OOCYX JIEHUU CIHOPHBIX BOMPOCOB OHOJIOTHYECKOIO

COZIepIKAHUS;

6 cqbepe nampuomu4ecKkoco 60CNUNMAHUA.

— LIEHHOCTHOE OTHOLIEHUE K MPHUPOJHOMY HACIEIUI0 W IaMSITHHUKAM IPUPOIBI,

JOCTHOKCHUAM Poccuu B HAYKC;

— CIIOCOOHOCTB OLICHHUBATh BKJIAa[ pOCCHﬁCKHX YUYCHBIX B CTAHOBJICHHEC N Pa3BUTHUC
6PIOJIOFI/IPI, ITIOHMMAaHUE 3HAYeHUsS OWOJIOTMH B IIO3HAHHUU 3aKOHOB IMPpUPOIHI,

B JKU3HHU YCJIIOBCKAa 1 COBPCMCHHOI'O O6HICCTB3.;

6 cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHU!

— CHOCOOHOCTh OOCHHMBAThb CHUTyallUI0O MW IIPUHHUMATb OCO3HAHHBIC PCHICHUA,

OPHUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI 1 ICHHOCTH;

— OCO3HAHHUE JIMYHOI'O BKJIaJa B IOCTPOCHHUE YCTOMUHUBOrO OyAYyLIEro;

6 cqbepe acmemudecKo2o e6ocnumaHus.

— IOHHMAaHHC 5MOIMOHAJIBHOI'O BO3I[€I>1CTBPI$I KUBOM IMpUPOAbI U €€ ICHHOCTD,

6 cihepe ghusuueckoeo socnumanus:
— TIOHMMaHME IIEHHOCTH 3JI0POBOT0 U 0€30macHOro o0pasa >KU3HU;

— OCO3HAaHHUE TOCIEJACTBUA M HENPUSITHE BPEIHBIX MPUBBIYEK (YMOTpeOsieHHe
QJIKOTOJISI, HAPKOTHUKOB, KYPEHUS);



8 cqhepe mpyo006o2o 80CHUMAHUA:

TOTOBHOCTh K AaKTHUBHOW JEATEIBHOCTH OWOIOTMYECKOM ¥ IKOJOTHYECKOU
HaNpPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBAThH, TUIAHUPOBATh M CAMOCTOSITEIILHO
BBITTOJTHATH TaKyIO JESTEIIBHOCTD;

MHTEPEC K MPAKTUUYECKOMY M3yUEeHUIO MPodeccrii, CBI3aHHBIX C OMOJIOTHEH;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUN

BCEH JKU3HU;

8 chepe IKOoN02UUECKO20 BOCNUMAHUA!

AKOJIOTHYECKH 11eJ1eCO000pa3Hoe OTHOUIEHUE K NPHUPOJAE KaK HMCTOYHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA  OKOJOTMUYECKOW KYJIBTYpBl: INPUOOPETEHHE  OMbITa
IUIAHUPOBAHMSI TOCTYNKOB W  OLUEHKM MX BO3MOXHBIX  IIOCJEICTBHMA
JUTL OKPYKAKOIIEH CPeIbl;

CIOCOOHOCTH HCIIONB30BaTh MPUOOpPETAEMBbIE NPU U3YYEHUU OUOJIOTUU 3HAHUS U
YyMEHHS ~ OpH  PElIEHMH  MpoOJieM,  CBSI3aHHBIX C  PalMOHAIBHBIM
MPUPOJIONIONIB30BAaHUEM  (COOMIOJICHUE TPaBUI  TOBEICHUS B  MPUPOJE,
HaIlpaBJI€HHBIX HA COXPAHEHHWE PABHOBECHA B HKOCUCTEMAX, OXPaHy BHJOB,
AKOCUCTEM, OHMoCchephl);

AKTUBHOE HENPUATUE JEHUCTBHM, NMPUHOCAIIMX BPEH OKPYXKAIOIIEH MPUPOAHON
cpelie, yMEeHHEe MPOrHO3UPOBATh HEOIArONMPUATHBIE KOJIOTHYECKHUE TTOCIIEACTBUS

MpCANNPHUHUMACMBIX ﬂCﬁCTBI/Iﬁ U IpCaoTBpallaTb UX;

8 cghepe HayyHO020 NO3HAHUA:

noHMMaHue crneuuukn OHOJTOTMM  KaK  HAyKW, OCO3HAHHUE €€ PpOoJIH
B (hOPMUPOBAHUU PAIMOHATBLHOTO HAYYHOI'O MBIIJIECHUS, CO3/JaHUE IETOCTHOTO
MpEeACTaBICHUSI 00 OKpYKAIOIIEM MHPE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKA U
o0lllecTBa, B TO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHUU IpolsIeM
COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJOTMM JUIsl COBPEMEHHOM IMBUJIM3ALIUU:
o0ecliedeHue HOBOI'O YPOBHSI Pa3BUTHUSL MEAMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelaTh pPeCcypcHble MpoOJIeMbl  Pa3BUTHUSA
YeJIOBEYECTBA; MOUCK MyTeH BBIXOJa U3 TNIOOAIBHBIX IKOJOTUYECKHUX MPOOJIeM U
oOecrieyeHue Imepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIHLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB

JKU3HH;



— 3aMHTEPECOBAHHOCTH B MOJYUYECHUU OMOJOTUYECKUX 3HAHUU B LIETISAX MMOBBIIICHUS
o0Imell KyJabTypbl, €CTeCTBEHHO-HAyYHON T'PAMOTHOCTH KaK COCTaBHOW YacTH
(GYHKUHMOHANBHOM TPaMOTHOCTU OO0ywaromuxcsi, GopMHUpYeMON MNpU H3y4YEeHUU
OMOJIOTrUH;

— IIOHHMMaHHE CYIIHOCTH METOJOB IMO3HAHUSA, HCIOJb3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIIOCOOHOCTh HCIOJIb30BaTh TOJy4aeMble€ 3HAHWS IS aHalIW3a U
OOBSACHEHUS SBJICHUN OKPYKAIOUIEr0 MUPA U MPOUCXOJAIIUX B HEM M3MEHEHMUI;
yMEHHUE JieNlaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (DaKTOB U
VMMEIOIINXCS JAHHBIX C LEJbIO MOJYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTh  CaMOCTOSITEIBHO  HMCIIOJb30BaTh  OMOJIOTMYECKHE  3HAHUS
JUTS petieHust mpoOieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

— OCO3HAHWE I1IEHHOCTM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTHh OCYIIECTBIISTH
MMPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCTh MHIANBUAYAIbHO U B TPYIIIIE;

— TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AaKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAaHUW MO OHOJOTMM B COOTBETCTBUU

C ’)KU3HCHHBIMH HOTpe6HOCT$IMI/I.

METAINIPEJMETHBIE PE3YJIBTATbDI:

6 chepe o061a0eHuUA  YHUGEPCATLHLIMU  YUEOHLIMU NO3ZHABAMENbHBIMU
oelicmeuamu:

Oazoevie no2uuecKkue 0eucmeus:

— CaMOCTOSITENBHO (POPMYIMPOBATH U AKTYaJTU3UPOBATH MPOOJIEMY, paCCMaTPUBATD
€€ BCECTOPOHHE;

— UCHOJIb30BAaTh MPH OCBOCHUU 3HAHUI MPUEMBI JIOTUYECKOT'0 MBIIIUIEHUS (aHAIU3a,
CUHTE3a, CpaBHEHUsA, KiaccUpUKaAIUU, OOOOIIEHUs), PACKPHIBATH CMBICT
OMOJIOTUYECKUX TMOHATHN (BBIIETSATh UX XapaKTEPHbIE MPU3HAKHU, YCTAHABIUBATH
CBSI3M C IPYTUMU TOHSATUSAMH );

— OMNpEeNeNsATh IUEIu JeATeNIbHOCTH, 3a/laBas mMapaMmMeTpbl W KPUTEPUU UX
JTOCTH>KEHUS, COOTHOCUTH PE3YJIbTaThl JEATEIbHOCTU C TOCTaBICHHBIMHU LIETISIMU;

— HCHOJb30BATh OMOJOTMYECKHE MOHATUS [JIs1 OOBSCHEHUS (PAKTOB M SIBICHHM
YKUBOU IIPUPOJIBI,

— CTPOUTH JIOTUYECKHUE PACCYKAEHUS (MHAYKTUBHbIEC, IETYKTUBHBIE, 10 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUMS B paccMaTpPUBAEMBIX SIBICHUSX,

(hOpMyITHPOBATH BHIBOJIBI M 3aKITFOUCHUS;



MNPUMCHATh CXCMHO-MOICIIBHBIC CPCACTBA AJIA MPCACTABICHHA CYHICCTBCHHBIX
CBSI3€M M OTHOIICHUH B HN3Yy4aCMbIX OMOIOTNYECKHX O6’b€KTaX, a TaKXXC
HpOTI/IBOpe‘{I/Iﬁ Pa3HOro poaa, BBIABJICHHBIX B PaA3JIMYHBIX HH(l)OpMaHI/IOHHBIX

HCTOYHHKAX,

bazosvle ucciedosamenbckue 0elucmeausl.

BJIaJICTh HAaBBIKAMHM Yy4e€OHO-UCCIEIOBATEILCKONM M TPOEKTHON JesATEeIbHOCTH,
HaBbIKAMU  pa3peuieHusi  NnpoOJjeM;  CIOCOOHOCTbIO U TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PpELICHUS MPAKTUYECKUX 3aj]ad,
MIPUMEHEHUIO PA3JIMYHbIX METOJAOB ITIO3HAHUS;

HCIIOJIb30BATh PA3JIMYHbIE BUABI ACATEIBHOCTH I10 IMOTYYEHUIO HOBOT'O 3HAHUS, €T
WHTEPIPETAlUN, MPEOOPa30BAHUIO ¥ TPUMEHEHHUIO B YICOHBIX CUTYaIHsIX, B TOM
YUCJIe MPU CO3/1aHUU YUEOHBIX U COIMATBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIA THUI MBIINIJICHUS, BIAJACTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMHU U METO/IAMU;

CTaBUTh M (opMynaupoBaTh COOCTBEHHBbIE 3aJadyd B 00pa3oBaTEIbHOMN

ACATCIIBHOCTHU U ) KU3HCHHBIX CUTYAalIUAX,

paboma c unghopmayueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHMKAX HHQPOpMaANUU (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJSIPHOM JuTepaType, OHMOJOTHYECKUX CJIOBApAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaTu3UpOBaATh
UHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS, KPUTUIECKU OIICHUBATH
€€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(bopMyIUpOBaTh 3aMPOCHI U MPUMEHSATH PA3IMYHbIE METO/IbI IIPH [TOKCKE U 0TOOpE
Ouonornyeckoi nHGOpMaIHK, HEOOXOAMMOM JIJIsl BRITIOTHEHUS yIeOHBIX 3a/1a4;
CaMOCTOSTETLHO  BBIOMPATh  ONTUMAIIBHYIO dbopMy  TpenacTaBieHUs
Ounonornyeckoi nHpopmaluu (cxembl, rpaduku, 1MarpaMmmsbl, TAOIHULbI, PUCYHKH
" 7p.);

MCIOJI30BaTh HAYUHBIHN S3bIK B KAUECTBE CPEACTBA MPU pabOTe ¢ OMOIOTHYECKOM
uH(popmaIuei: NpUMEeHITh XUMUYECKHE, PU3NYecKre U MaTeMaTHUYeCKue 3HAKH U
CUMBOJIBI, (opMysbl, a00OpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U

Hp606paBOBBIBaTI) 3HAaKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAAHOCTH,
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6 cghepe oena0eHus yHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU 0CUCMBUAMU:
obwenue:

OCYIIECTBJISITh KOMMYHUKAIIUM BO BceX cdepax >KU3HU; aKTUBHO Y4acTBOBAaTh
B JIUAJIOT€ WU JIUCKYCCUU TI0 CYIIECTBY 00CYyKIaeMol TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpejiaracMoi
3a7a4, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIMN APYTUX YYaCTHUKOB
Jajiora uiv JUCKYCCHM);

Pa3BEpHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM

A3BIKOBBIX CPCACTB,

coemecmuas 0esimenrbHOCmy.

BBIOMpaTh TEMATUKy W METOABbl COBMECTHBIX JCHCTBHM € ydeToM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr0 YJIEHA KOJIJICKTHBA;

MPUHUMATH LEIIA COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBATH U KOOPJAUHUPOBATH
JNEUCTBUA I10 €€ JTOCTUKEHUIO: COCTABJIATh IUJIaH JECUCTBUM, PACIPEIEIATh POIU
C YY4ETOM MHEHHUM YYaCTHUKOB, 00CYKIaTh Pe3yiIbTaThl COBMECTHOM padOThI;

npeajiaraTb HOBBIC IIPOCKTBI, OLICHHUBATb HIACH C IIO3WIOKWMKM HOBH3HEI,

OPUTI'MHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATH ITO3UTUBHOC CTPATCIMICCKOC ITOBECACHUC B PA3JIMYHBIX CUTYyallHAX,

IMPOABIIATE TBOPUYECTBO U B006pa}K€HI/IC, OBITH HWHUIIMAaTHUBHBIM,

6 chepe 061a0eHUA YHUBEPCATILHBIMU PECYSIAMUBGHBIMU OCUCIBUAMU:
CAMOOP2AHUZAYUSL:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBICHUS NMPOOJIEM M UX PEIICHHS
B )KM3HEHHBIX U YUEOHBIX CUTYAIHUSIX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMN 1I€JIEBbIC U CMBICIIOBBIE YCTaHOBKHU
B CBOMX JEHUCTBUAX M ITOCTYNKAaX IO OTHOLICHWIO K >KMBOM NIPUPOJE, CBOEMY
3I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

pacIIMpATh paMKH Y4EOHOIO MpeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUI;
JeNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTh
3a pELLIECHHUE;

CAMOKOHmMpPOJb.
AaBaTb OLICHKY HOBBIM CHUTYalOHUAM, BHOCHUTL KOPPCKTHBLI B ACATCIIBHOCTD,
OLICHMBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

IIPUHAMATh MOTHBBI W ApPryMEHTBI JPYIHX MPH AHAJIU3E PE3YNbTATOB

JACATCIIbHOCTU,
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IMOYUOHATLHBIU UHMENTEKNM, NPeOnoaa2aroujull ChopMupo8anHoOCmy:
CaMOpPEryJIUPOBaHUS, BKJIOYAIONIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ TIOBEIEHHME, CIIOCOOHOCTh  aJanTHPOBATHCS
K SMOILIMOHAJIbHBIM U3MEHEHUSAM U MPOSBIISITH THOKOCTD;

BHYTPEHHEW MOTHUBAIlUM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIDKCHHUIO Ied U
yCIiexy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh, UCXOMAS U3 CBOMX

BO3MOXKHOCTEH;

npunsmue ceos u Opyaux.
MpPUHUMATH ce0sl, TOHNUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IMPU3HABATb CBOC IIPAaBO U IIPABO APYI'UX HaA OIITNOKH.

NNPEIMETHBIE PE3YJIBTATDI:

YMEHUE BIIAJIETh CUCTEMOM OHMOJOrMYECKMX 3HAaHHUWA, KOTOpas BKIIIOYAET
OCHOBOITOJIAraroIre OMOIOrUYECKUE TEPMHUHBI U TIOHITHS (KU3Hb, KJIIETKA, TKaHb,
Oprad, OpraHus3M, BHUJ, MONYJSALHA, OUOCHHTE3 O€NKa, HacCIeACTBEHHOCTD,
W3MEHYHUBOCTb, POCT U PA3BUTHUE U AP.);

BJaJICHHE CHUCTEMOM 3HAaHWW OO0 OCHOBHBIX METO/JAaX HAyYHOTO TO3HAHUS,
HCIIOJIb3YEMBbIX B OMOJIOTMYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB M IKOCUCTEM
(omucaHue, M3MepeHue, MPOBEJACHUE HAOIOJEHUIN); CrocO0aMU BBISIBICHUS U
OLICHKU aHTPOIIOI€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3H MEXAY CTPOCHHEM M (DYHKUIMSMHU: KIETOK
pa3HbBIX TKaHEW; OpraHaMM MW  CUCTEMaMM  OpPraHoB y  PacTEHUU;
ATallaMHi KJIETOYHOrO IMKJIA U JKU3HEHHBIX LUKIOB OPraHU3MOB; F'€HOTHUIIOM U
dbeHnoTumnoM;

YMEHHME pellaTh IOUCKOBbIE OHOJOTMYECKHE 3aJaud; BBISBIATH MNPUYHMHHO-
CJIEICTBEHHBIE CBSI3M MEXJY HCCICAYeMbIMA OMOJOTMYECKUMH OOBEKTaMHU,
poleccaMd M SIBICHUSMU; [elaTh BBIBOABI W IPOTrHO3bI HAa OCHOBAaHHUH
MIOJIyYEHHBIX PE3yJIbTaTOB;

YMEHUE BbIIBUTATh TUIIOTE3bI, MPOBEPATH UX SKCIEPUMEHTAIBHBIMU CPEICTBAMU,
bopMynupys LeJb UCCIENIOBAHUS; AHAJIU3UPOBATH MOJIYUYCHHbIE PE3yJbTaThl U
JENaTh BBIBOJBI;

YMEHHUE OLIEHUBATh 3THYECKHE ACMEKThl COBPEMEHHBIX HCCIIEJOBAaHUN B 00JaCTH
OMOTEXHOJIOTUU U T€HETUYECKUX TEXHOJIOTUi (HalpaBIeHHOE U3MEHEHNE T'eHOMA

Y CO3/IaHHE TPAHCTCHHBIX OPTaHU3MOB);
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— yMEHHE MOTHBHUPOBATh CBOW BHIOOp Oymyiiel mpodecCHOHATBHON MesSTEIbHOCTH
B o0OylacTh OWOJIOTHH, MEIWIIMHBI, OHWOTEXHOJIOTHH, CEIIbCKOTO XO3SCTBA;
yIIyOJIATh TO3HABATEIbHBIA WHTEPEC, HANpPABICHHBIM HAa OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIECH Mpodeccuu U MNPOJODKEHHE OMOJIOTMYECKOro 00pa3oBaHUs

B OpraHU3AIMSIX CPEAHETO MPOhEeCCUOHATHHOTO U BHICIIIEr0 00pa30BaHMs.
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COJIEP)KAHUE KYPCA BHEYPOUHOMH JEATEJIbHOCTHU

MoayJib «ArpoTeXHOJOTHH HacTosmero u oyaymero». 10 kiace (34 u)

1. Buomexnonozus kax nayka (4 u)

Hcroprs BO3HMKHOBEHHUS HAYKH, OCHOBHBIE pa3lenbl, CBS3b OHOTEXHOJIOTHMU
c Japyrumu Haykamu (Oumosiorued, OOTaHMKOH, 300JI0THEH, MUKpPOOUOJIOTHUEH,
Oonoxumuen, puU3noNorue, reHeTUKOM, MEAUIIMHOW) U OTPaciIIMH MPOMBIIUIEHHOCTH
(nuieBasi, Jerkas), CEIbCKOTO XO03sicTBa (KMBOTHOBOJICTBO, PACTEHUEBOJICTBO) U
3/IpaBOOXpaHeHueM, u3BecTHbie By3bl 1 HUU, cBsi3aHHBIE ¢ OMOTEXHOIOTHEH:

= DenepanbHOE rOCYJapCTBEHHOE YUYpEKICHUE «DenepanbHbIU
UCCIIEIOBATENbCKUN LIEHTP «DyHIaMeHTaIbHbIE OCHOBBI OMOTEXHOIOrUn» Poccuiickoi
akazemun Hayk» (OUL] Buorexnonoruu PAH)?;

» Qenepa’dbHOE TOCYAAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEKIEHUE
«BcepoccuicKrii  HAyYHO-UCCIENOBATEIbCKUNA  MHCTUTYT  CEIbCKOXO3AMCTBEHHOM
ouorexnonoruny» (PI'6HY BHUNCE)?;

= Qenepa’gbHOE  TOCYJAPCTBEHHOE  OIOHPKETHOE  HAYyYHOE  YUPEKIEHUE
«DenepanbHbId UCCIEAOBATENBCKUN LEHTP BCEPOCCUUCKUI MHCTUTYT I€HETUYECKHUX
pecypcos pactennii umenn H.W. Basunosay (PI'BHY ®UL] BUP)3;

= QeneparbHOE  T'OCYIAPCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUPEKICHUE
«Bcepoccuiicknii  HayYHO-HUCCIIENOBATEIIBCKUM ~ MHCTUTYT  CEIbCKOXO3SIMCTBEHHOM
mukpobuonorun» (PI'EHY BHUNCXM)?;

= QenepadbHOE  TOCYJIAPCTBEHHOE  OIO/HPKETHOE  HAYyYHOE  YUPEKICHUE
«DenepanpHbli  UCCIEAOBATENBCKUNA LEHTP WHCTUTYT UWTOJOTMM U TE€HETUKU

Cubupckoro oraenenus Poccuiickoii akagemun Hayk» (OI'BHY ULul’ CO PAH)®;

!denepanbHOe TOCyIapcTBEHHOE YyupexaeHue «DeaepaibHbli HCCIEAOBATEIBLCKUM IIEHTP
«DyHaaMeHTaIbHbIE OCHOBBI OMoTexHonorun» Poccuiickoi akagemun Hayk» (PUL buorexnonoruu
PAH): opurmansusbiii caiit. — URL: http:/www.fbras.ru

2 DeniepanbHOE FOCYAaPCTBEHHOE OIOHKETHOE HAYYHOE yUupekIeHne «BcepocCHiicKuii HayYHO-
HCCIIEIOBATEIbCKUN HMHCTUTYT CEJIbCKO-X03siicTBeHHOM OuotexHonorun» (PI'BHY BHUUCE):
odunmaneuelii cait. — URL: http:/www.vniisb.ru

3MenepanbHOE  TOCYNAPCTBEHHOE OMOJDKETHOE HaydHoe yupexjaenue «DenepaibHblii
HCCJIE0BATENBbCKUI LIEHTP BcepoccHilckuii HHCTUTYT F€HETUYECKUX PECYPCOB pacTeHU nmenu H.U.
Baswuiosa» (PI'BHY ®UI] BUP): opunnansusrii caiit. — URL: http:/www.vir.nw.ru

4 ®enepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE HAYIHOE YUpekaeHne «Bcepoccuiickuii HayaHO-
HCCIIEIOBATEILCKU MHCTUTYT CEJIbCKO-X03siHCcTBeHHOW MuKkpoouonorun» (PI'BHY BHUMCXM):
odunmaneuelii caiit. — URL: http:/www.arriam.ru

> denepa’bHOE TOCYIApCTBECHHOE OIOKETHOE HaydHoe yupexaenue «DemaepaibHblii
HCCIIeIOBATENbCKUN 1IeHTp MHCTUTYT muTOoNIoTur M reHeTuku Cubupckoro otaenenus Poccuiickoi
axkanemuu Hayk» (PI'BHY ULul' CO PAH): odunmanshsri caiit. — URL: http:/www.bionet.nsc.ru
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= QeznepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE OOpa30oBaTENbHOE YUPEXKIECHUE
BhICIIEr0 oOpa3oBaHus «MOCKOBCKUN (PU3UKO-TEXHUYECKUN MHCTUTYT) HAIMOHAbHBIN
uccnenoBaTensckuii nentp» (PrAOY BO MOTH)Y;

= QdezpepanbHOE TOCYAAPCTBEHHOE OMOKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICHIETO OOpa3oBaHusg «MOCKOBCKHI  TOCYJapCTBEHHBI  YHHUBEPCUTET  HMEHU
M.B. Jlomonocosa» (PI'BOY BO MI'Y)?;

= QeznepanbHOE TOCYAApPCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEXKIECHUE
Bbiciero oOpa3oBanusi «CaHkT-IlerepOyprckuii  TocyAapCTBEHHBIM YHUBEPCUTET
(®I'BOY BO CII6I'Y)3;

» QenepalibHOE T'OCYIapCTBEHHOE aBTOHOMHOE O0Opa30BaTEIbHOE YUPEKICHUE
BeIcIIero  oOpazoBanusi «HoBocuOWMpCKHIT  HAalMOHAIBHBIM  HCCIEAOBATENbCKUMN
roCyaapCTBeHHbIN yHuBepcuter» (DIAOY BO HI'Y)

» QenepalibHOE TOCYIAPCTBEHHOE OOJKETHOE 00pa30BaTEIbHOE YUPEXKIICHUE
BbICIIEro oOpaszoBaHus «Poccuiickuii ToCynapCTBEHHBINM arpapHbli YHUBEPCUTET —
MCXA wumenu K.A. Tumupszesay (®I'BOY BO PIrAY-MCXA  wumeHu
K.A. Tumupssesa)°;

= ABTOHOMHasi HEKOMMEpUYecKas o0pa3oBaTelibHAas OpraHU3alMs BBICHIETO
obpazosanus «Hayuno-rexnonornuecknii yausepceutet «Cupuycy» (HTY «Cupuyce»)®.

CoBpeMeHHbIE  HANpaBlIE€HUS  pa3BUTHS  arpoOuoTexHojorui.  MeTojsl

OMOTEXHOJIOTHH B HAYKE U NPAKTUKE. JIeMOHCTpAIMS BUIEOPOIUKOB' .

1 @enepanbHOE TOCYHapCTBEHHOE aBTOHOMHOE OOpA30BATEbHOE YUYPEKICHHE BBICILIETO
oOpa3zoBaHusl «MOCKOBCKHI (U3MKO-TEXHUYECKUH HMHCTUTYT) HAllMOHAJIBHBIM HCCIEA0BATENIbCKUN
1eaTp» (PI'AOY BO MOTH): odpurmansusiii cait. — URL: http:/www.mipt.ru

2 depmepalbHOE TOCYIApPCTBEHHOE OFODKETHOE OOpA30BATEIbHOE YUPEKICHHE BBICIIETO
oOpazoBaHusi «MOCKOBCKHI T'OCYJIapCTBeHHbIH yHUBepcuTeT wumMeHn M.B. JlomoHOCOBay:
odunmaneHelii caitt. — URL: http:/www. msu.ru

3 MenepanbHOEe TOCYIapCTBEHHOE OIOPKETHOE OOPa30BATEIBLHOE YUPEKICHHE BBICIIETO
oOpazoBanust «Cankr-IlerepOyprckuil rocynapctBeHHsld yHuBepcuter» (PI'BOY BO CIIoI'Y):
odurmaneHbi cait. — URL: http:/www.spbu.ru

4 denepanbHOE TrOCYIAPCTBEHHOE aBTOHOMHOE OOpa30BATENIBHOE YUYPEKIECHHE BBICIIETO
oOpazoBanns «HoBOCHOMpCKHI HAITMOHAIBHBIN HCCICIOBATSIILCKHIA TOCYIaPCTBCHHBIN YHUBEPCHTETY
(®r'AOY BO HI'Y): odurmansusrii caitr. — URL: http:/www.nsu.ru/n

> denepanbHOE TOCYIAPCTBEHHOE OFO/PKETHOE OOpa3oBaTENbHOE YUPEXKIEHUE BBICILIETO
oOpazoBanust «Poccuiickuil rocymapcTBeHHbIM arpapHblii yHuBepcurer — MCXA wumenun K.A.
Tumupsizea» (PI'BOY BO PITAY-MCXA umenu K.A. TumupsizeBa): opunuansublii cadt. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HekoMMepueckas o0Opa3oBaTellbHas OPraHU3allus BBHICIIEr0 OOpa30BAHHUS
«Hayuno-texnomnornueckuii yauepcutet «Cupuyc» (HTY «Cupuycy): opunmanshserii caiit. — URL:
http:/www.siriusuniversity.ru/

" Cm. npuioxeHue.
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JlabopamopHvlie u npaxmuueckue pabomul

HccnenoBarensckas pabora «Co3manrne OUOTOTHYECKH aKTUBHBIX JOOABOK M
BUTAaMHHOBY.

HccnenoBarensckass pabora «BpIBeleHHE HOBBIX COPTOB pAacTEHUH, MOPOT
KUBOTHBIX C 3aJJaHHBIMHA CBOWCTBAMM.

HccnenoBarennsckas pabora «Co3nanue OakTepuii, CHOCOOHBIX TepepadaThiBaTh
He(Th U YCTPAHSTH TOCTEACTBUS €€ PA3TMBOB: TUTFOCHI I MHHYCHI».

Dkckypeust («bUOTeXHONIOrrsA: HayKa U ®U3Hb») B By3 uinu HUU.

2. Obowue nonamusn ouomexnonozuu (2 u)
[ToHsaTe OWOTEXHOJOTMH. 3adyeM UYeIOBEKY OHOTEXHOJOTHH, B 4YeM HX
MPEUMYIIECTBO TEepe]] XUMHUIESCKHM CHUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IIPOMBIINIJICHHBIC MUKPOOPIaHU3MbI, KIICTKH U TKAHU paCTeHHﬁ, KNBOTHBIX.

JlabopamopHhvie u npakmuyeckue pabomol
[Ipaktuueckas pabora «lIpumepsl mnpuMeHEHUs OUOJOTHYECKUX OOBEKTOB

B TBOEU KU3HN)).

3. Ocobennocmu azpoouomexnonozuu (4 u)

[enn u 3agaun arpodbrorexHosoru. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTUH.
buorexHonmoruyeckue moaxo/bl A HaJIe)KHOT'O COXPAHEHUS KOJUIEKIIUN FeHETUYECKUX
PECYPCOB pacTeHUI M KUBOTHBIX. [TOHSITHS 0 TIOJIEBBIX, IN VItro 1 kpuokowieknusx. Poct
U pa3BUTHUE KUBOT'O0 00BEKTA B 3aMKHYTOW CHUCTEME B KOHTPOJIUPYEMBIX YCIOBUSX: KaK
3TO BO3MOXHO.

OcCHOBHBIC TTOMEIIICHUS JJI TIOTHOIICHHON paOOoThI JIA00paTOpUH OMOTEXHOIOTHH
(lamuHapHasi ~ KOMHaTa,  CBETOBaf, aBTOKJIaBHAs KOMHATBHI, MOMEIeHUE
JUTSI IPUTOTOBJICHUS] TUTATENBHBIX CPEJl, MOCUHAs1): UX (PYHKITMOHAT U OCOOCHHOCTH.

OcHOBHbIE TPUOOPHI JUIsI OpPraHU3alMu Ja0opaTOopuu OMOTEXHOJOTHU, UX
GYHKIIMA W BO3MOXHOCTH (aBTOKJIaB, CyXoxkapoBoW mmkad, muctwuiarop, pH-merp,
BEChl, JAMUHAp-OOKC, CTEpPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIIUMaTU4eckasi kamepa, Y O-uoHU3aTop, XOJOMAUIBHUKU ISl XPAHEHUS] MUTATEIbHBIX
cpen u Ap.). HCTpYMEHTHI AJii NMPUMEHEHUS METOAOB OMOTEXHOJOTUHU PACTECHUMN
(npemapoBajibHasi WTrJla, CKaJblellb, TMHUHIET, HOXHUILI). OCHOBBI TEXHUKH
6e3omacHocTu mpu pabore ¢ mpubopamu. OCHOBHBIE MPUOOPHI IS OpraHU3AINU
nabopaTopuu OMOTEXHOJIOTHU: aBTOKIIAB, CyX0KapoBoil mkad, nuctusuisitop, pH-metp,

BCECHI, JI&MI/IHap'6OKC, CTCPUIIN3aTOpP MHCTPYMCHTOB, CBCTOBAs yCTAaHOBKA,
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KIIMMAaTN4CCKasa KaMmepa, yCD-I/IOHI/ISaTOp, XOJIOAWJIBHUKH [JId XPAaHCHUA IMUTATCIbHBIX
cpea u Aap. HHCTpYMGHTBI ML IIPUMCHCHUA MCTOOAOB OMOTEXHOJOTUHU paCTeHI/Iﬁi

npcrapoBajbHas urija, CKajJblIClib, IMHICT, HOKHUIILI.

JlabopamopHule u npakmuueckue pabomoi

[Ipaktruueckas pabora «KynbTypHOE pacTe€HHE B KyJIbTYpaJIbHOM COCY/E: OMMILIN
pacTeHue B MPOOHPKEY.

HccnenoBarensckas padora «PocT 4epeHKOB pacTEHUM B BOJIE C Pa3HbIM YPOBHEM

pH».

4. Kynomypa knemok u mraueit (8 u)

Mertobl KyIbTYpHhI KJIETOK U TKaHel B cenekunu. KammycHas kynbTypa. KynbTypa
KJIETOK W arperaroB kierok. Kynerypa mnportormnactoB. IlomydeHne comMaTH4eCKHX
rUOpUI0B METOJOM CIHSIHHS U30JIMPOBAHHBIX MTPOTOILIACTOB.

Kierounas cenekuus. Mcnonp30BaHue raluionIny B CEIEKIUU.

[Ipumepsl IpUMEHEHusT KyJIbTyp KJIETOK M TKaHEH B HAyYHBIX MCCIECNOBAHUAX U
B npakTuke pa3nuuHbix HUW: 3HaKOMCTBO ¢ TUTepaTypoil — Hay4YHbIMU ITyOJUKaUsIMU
0 pa3HbIM 00BEKTaM (MUKPOOBI, paCTeHHUSI, J)KUBOTHBIE).

XapakTepHucTuKa KJICTOK, KyJbTHBHPYEMBIX IN Vitro. Mopdorenerndeckue myTu
pa3BUTHUSA KICTKH IN Vitro.

W3BecTHbIE KOJUIEKIIMM OHWOTEXHOJIOTUYECKUX OOBEKTOB — WX pOJb, 3aJayu,
coctaB, mnpuMmepbl (IN VItr0 KOUIGKIIMM  pPACTCHUH, KOJUICKIIMM  IITAMMOB
MUKpOOpraHu3MoB. CeMuHap 1o NpOYUTaHHOM JIUTEPAType, AOKIAIbI 00YUAOIINXCS).

buorexHonorus npou3BOACTBA KYJIbTYPBI KJIETOK, TKAHEH U OPTaHOB PACTEHUM.

JlabopamopHvle u npaxmuuecxkue pabomoi

[Tpaktuueckas padora «IIpoTomnacTsl KIETOK.

UccnenoBarennsckas pabora «CyliecTBYIONME KOJJIEKIIMA KJIETOK U IITaMMOB
B Poccuu 1 uX poJib B pa3BUTUU T€HETUYECKUX TEXHOJIOTUI.

UccnenoBarennckas padora «I'.JI. KaprieueHko kak TeHETUK-IKCIIEPUMEHTATOP U

OHOTEXHOJIOTY.

5. ITumamensnoie cpedvt 0s azpoouomexnonozuii (2 u)

Makpo- U1 MHKpPO3JIEMEHTBI, UICTOYHUKH YTJIEBOJIOB, BUTAMUHBI, JKEIUPYIOLINE
areHThbl. TUMbI MUTATENBHBIX CPEl — KUAKHUE U TBEPbIE.

[TutatenpHbie cpenbl 1711 OMOTEXHONOTWM pacTeHuil. Pa3paboTka HOBBIX

MUTATENbHBIX CPEl, B TOM YHCIIE BKIIOYAIOIIUX OMOCTUMYIISITOPBI U APYTHE PETYIATOPHI
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pocra. Meroapl ONTUMHM3AalMM  NOUTATENbHBIX cpea. (OCHOBHBIE KOMIIOHEHTHI
MATATENbHBIX Ccpel  (MAKpOd’JIEMEHThl, MHKPOSJIEMEHTbl, HCTOYHUKHU YIIEpoaa,
BUTAMUHBI, JKEIUPYIOUIUE areHThl, PEryaaTopbl pocTa). YpoBeHb pH mnuraTenbHOM

Cpelsl U €ro BIUSHUE Ha pa3BUTHE pacTeHud. Becwl, pH-MmeTp.

Jlabopamopnule u npakmuueckue pabomol

JlaboparopHasi padota «llutarenbHble Cpeibl U yCIOBUS KYJIbTUBUPOBAHUSA,
KYJIBTYPbI PACTUTENBHBIX KIIETOK M TKAHEH.

[Ipaktuueckas pabora «lIpuroroBieHre CTOKOBBIX (MaTOYHBIX) PacTBOPOB
MaKpo- U MUKpPO3JIEMEHTOB TUTATENbHOM cpenbl 1o nponucu Mypacure u Ckyray.

[TpakTnueckas pabora «IIpuroroBiieHHE NUTATENBbHBIX CpEeA Ul BBEICHHUS

B KYJBTYpY IN Vitro.

6. Pezynamopul pocma Kak (hakmopel ycnexa ouomexuonozuu pacmenuii (4 1)

Poct wu pasButue pacrenuil. OcTtanbHBIE dTanbl OHTOreHeza. OOrue
3aKOHOMEPHOCTH POCTa PACTECHHUIA.

OcHoBHbIE KJIacChl (PUTOTOPMOHOB (AyKCHHBI, IIUTOKUHUHBI, THOOEPEITUHEI,
ABK, stusien u ap.) 1 ux GyHKIIMU HA Pa3HBIX dTanax pa3BUTUS PACTCHHUS.

N3BecTHBIC TEHETUYECKHE MEXaHU3Mbl, KOHTPOJIHUPYIOIIUE POCT U Pa3BUTHE
pacTeHu.

SHHOFGHHBIC M OK30I'CHHBIC PErYJIATOPLI pOCTa paCTeHI/Iﬁ B HpO6I/IpKC.

JlabopamopHhule u npakmuuecxkue pabomol
JlabopatopHasi pabora «DeHoTUIIHYECKAs] OLIEHKA pOCTa M Pa3BUTHUS pAaCTEHUU

B 3aBUCHMOCTH OT HaJIUYHUA (1)I/ITOFOpMOHOB B IIMTATEIILHOU CpeacH.

7. Buomexnonozcus pacmenuit (10 u)

B03MOXHOCTH NpUMEHEHHS] arpOOMOTEXHOJIOTUI B CEJIEKI[MU, CEMEHOBOJICTBE U
MUTOMHUKOBOJICTBE.

bone3nu n ummynurer pacrennii: or H.M. BaBuiioBa 10 cOBpeMEHHOCTH.

VYckopeHHas U TpaAULMOHHAs CEJIEKLUSA: COKpallaeéM CPOKH IOJIY4EHHs HOBBIX
coptoB. OcHOBHBIE MeTOnbl cenekiuu. ['nbpuanszanus. dopmbr or6opa. OcHOBHBIE
HAMpPaBICHUS CENEKIUU: YIYy4lIeHUEe YPOXKANHOCTH, YCTOMYMBOCTU K OMOTHYECKUM H
a0MOTUYECKUM (PaKTOpaM.

O311opoBieHUE pacTeHUH OT BHUPYCOB C IMOMOUIBIO METOJIOB OMOTEXHOJIOTHU:

MCTOJbI KYJILTYPhI allTMKAJIbHBIX MEPUCTEM, TCPMOTEPAIINN, XCMOTCPAIINN, KPpUOTCpaIllunu
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U KOMIUIEKCHOW Tepanud. llomyyeHrne 0370pOBJIEHHOrO IMOCAaJOYHOTO MaTrepuana —
KJIyOHeH kapTodens U CaXKeHIEB MI0IOBbIX KYIbTYP.

KynbTUBHpOBaHHE PACTUTEIBHOIO MaTepuana B KyJabType IN VItro: OCHOBHBIC
MPUHIMIIBL U MOJEIU KYJIbTUBUPOBaHUSA. KaiurycoreHes, CyCIEH3MOHHBIE KYJIbTYPbI
pacteHuil. MUKpOpa3MHOKEHUE pacTeHUil. DKOHOMHUYECKH 3((eKT OoT BHeApeHus
METOI0B OMOTEXHOJOTHH B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [locTkprorennas perenepanusi.

buonornueckne cpeacTBa 3allMThl PACTEHUN: MPEUMYIIECTBA W MEPCIEKTUBBI

npuMmeHeHus. Tepmoc u cocyn Jlproapa ¢ )KUJKUM a30TOM, KpUOIPOOUPKHU.

JlabopamopHvie u npakmuueckue pabomol

[Ipaktuueckas pabora «Pa3MHOXEHHE TUIOJOBBIX PACTCHUN YEPEHKOBAHHEM U
MUKPOPA3MHOKEHUEM — MIPUMEP MAJHMHbI (WA 3eMJITHUKH, €KEBUKH, CMOPOIANHBI)».

[IpakTrdeckas pabora «BBenenune pacteHuil B KynbTypy IN Vitro u momnep:xanue
YUCTOU KYJIbTYPbI SKCIUIAHTOBY.

[TpakTiueckas padora «Pa3zmMHOkeHHE KapTodems B MPOOUPKeE.

HccnenoBarensckass pabora «Kak moigydaloT TOTOMCTBO  BEreTaTUBHO
Pa3MHOKAEMBIX KYJBTYpP €CIIH HE CEMEHAMU ?»

HccnenoBarensckass pabora «BblpammBanue pacTeHUM B IPOOUPKE».

UccnenoBarensckas pabora «Kak 00Xbsi KOpOBKa ypoxail cracaia —

0 COBPEMEHHBIX CIIOC00aX OMOIOTNYECKOM 3alUThl PACTEHUIN».

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B ceekmum». 11 kaacc (34 4)

1. I'enemuueckue pecypcwt Poccuu (6 u)

Crpareruu coxpaHeHHs FTeHeTHIeCKuX pecypcoB. CoxpaHeHHe pacTeHui In Situ u
ex situ.

buopecypcubie komiekuuu Poccumn. Komneknuss TEHETHYECKHX PEeCcypcoB
pacrennit BUP. T'epGapuit BMH. Komnekius reHETHYECKUX PEeCcypcoB >KUBOTHBIX
BHUUIPXKX. Komnekuuu kinerok u mramMoB BHHUUCXM. JleMoHcTpanus

BHJIEOPOIIUKOB.

JlabopamopHvie u npakmuueckue pabomol
UccnenoBarennsckas paborta «Ilo marepuanam dopyma «l'eHeTHuecKre pecypchl

Poccuny (Bb1OpaTh 110001 JOKIaa M OJATOTOBUTH MO HEMY COOOIIEHNUE).

! Cm. npunoxenue.
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2. Ocnoevl cenemuxu u cenexuyuu (8 u)

HacnenctBeHHOCTh M N3MEHUMBOCTh — OCHOBHBIE CBOVMCTBA YKUBBIX OPTaHU3MOB.
N3MeHInBOCTHh MyTaITMOHHAS ¥ MOIU(DUKAITMOHHASL.

['en — MarepUalibHBIA HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyknenHnoBsie KucmoThl. JIokanuzanus reHeTUYECKOro MaTrepualia B KieTke. [lemenue
kieTok. Perumkanusa JIHK. OcHoBHas jorma MoJekynsipHor 6uonorun. TpaHCKpUTIITHS.
Tpancisumsa. Myranuu.

3aKOH rOMOJIOTHYECKHX PAJIOB B HacleACcTBeHHON n3menunBoctu H.M. BaBunoa

B 1920 u 2020 rr. JleMoHCTpaLus BUICOPOIHUKOBL,

JlabopamopHule u npaxmuuecxkue pabomol
[IpakTuueckas padora «MonudukamoHHas U3MEHIUBOCTH B IPUPOIe» (COOpaTh
Y CPaBHUTH JIUCThS, IBETKH C OJTHOTO PACTCHUS U/HUIIU C PA3HBIX).

UccnenoBarenbckas padora «I'MO — 3To MmyTanuy Wid MOAUGUKAITAN 7

3. Huorcenepusn 6 ouonozuu pacmenuit (15 u)

KierouHas v reHHast MHXEHEpUs paCTEHUM IS pa3BUTHUS CEIIEKIUU.

[TpupoaHO-TpaHCTE€HHBIE PACTEHMUS.

Pacrenus-6modadbpuku.

buotexHomornyeckue METo/1bl B CENEKIUN PACTCHU.

I'enernueckoe peNaKkTUPOBAHUE KYJIBTYPHBIX pacTeHUH. YeM TIeHEeTU4ecKoe
pelakKTUPOBAHKE OTJIMYAETCSA OT T€HETUUYECKOH MOU(UKAITHIH.

[Touck HOBBIX F€HOB-MUIIICHEH: CylIecTByomme MeToauku. [IpoBenenue in silico
aHaJIM3a.

['eHHast WHXXEHEpHs 3€pPHOBBIX KyJIbTyp. ['€HHas WHXKEHEpHs XJIOMYATHHKA.
['ennas vHxeHepus Tomata. ['eHHass MHXKEHepUs COu. |'€eHHas MHXKEHEpHs IUIOAOBBIX

KynbTyp. ['eHHas umkenepus kaprodens. JleMOHCTpalys BUIEOPOIUKOB,

Jlabopamopuvle u npakxmuyeckue pabomaol
[Mpaktryeckas padora «IIpoBenenue in SilicO aHanu3a s TOMCKA HOBBIX IEHOB-

MUIIEHEN JJI peAaKTUPOBAHUS KyJIbTYPHOTO pacTeHus (Ha BEIOOD)».

4. Huscenepusn 6 ouonocuu sncugomusix (5 u)
CoBpemMeHHBIE METOAI B JKABOTHOBOJCTBE: TpPAHCIUIAHTAIMS AMOPHOHOB,

XUMCPHBIC JKUBOTHBIC, KIIOHUPOBAHUC.

! CMm. npunoxenue.
2 CM. TpuioxkKeHHe.
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I'ennas HHXXCHCPUA B ) KUBOTHOBOJICTBC.

JlabopamopHvle u npaxmuuecxkue pabomoi

[TpakTudeckas padota «IIpoenenue in silico ananm3a a1 MOMCKa HOBBIX T€HOB-
MUIIIEHEH I peJaKTUPOBAHUS YKUBOTHOT0» (Ha BHIOOD).

HccnenoBarensckas pabota «['eHHas WH)XXCHEPUS IKUBOTHBIX: apTyMEHTBI

3a U MPOTHUBY.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temwl 3ausamuui

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

MoayJib «ArpoTeXHOJIOTUH HACTOSIEro u Oyayiero». 10 kiace

1. bruoTexHoorust Kak Hayka

4

Hctopusi BOSHUKHOBEHUSI HAYKH,
OCHOBHBIE pa3/eiibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMU HayKaMu
(buonorueit, 00TaHUKOM, 300JI0THEH,
MHKPOOHOIOTHEH, ONOXHUMUCH,
buzunooruei, TeHETUKOMH,
MEIUIIMHON) U OTPACIIMU
MIPOMBIILJIEHHOCTH (TTUIIEBasl, JIETKas),
CEJIbCKOI'0 X035MCTBA
(’KMBOTHOBOJICTBO, PACTEHHEBOJICTBO)
U 3/IpaBOOXpPaHEHUEM, U3BECTHHIC
By3bl 1 HMU, cBA3aHHBIE

¢ OMOTEXHOJIOTHEH:

®OUIL] buorexnonorun PAH,

®I'bHY BHUNCE,

®OI'BHY OUI] BUP,

®I'bBHY BHUHUCXM,

Buovwt oesmenvnocmu obyuarowuxcs

PackpriBath copepxaHue TEPMUHOB U
MOHATHI: HayKa, OMOTEXHOJIOTHSI,
arpoOMOTEXHOJIOTHH.

OnuckIBaThH MPOIECC BHIMOTHEHUS
UCCJICIOBAHUI U MPOTHO3HPOBATH
PE3yNIbTAaThl SKCIICPUMEHTOB.
XapakTepru30BaTh OCHOBHBIC HAyYHBIE
IITKOJIBI B 00JIACTH OMOTEXHOJIOTHH.
Paznuyath pa3aensl OMOTEXHOIOTUH
KaK HayKH.

CpaBHHBATh CBSI3b OMOTEXHOJIOTHUHU

C pa3JIMYHBIMH OTPACIISIMH HAYKU
IIPOMBIIUICHHOCTH.

BBISBIIATE pa3inyust MEXIy
paszenaMu OMOTEXHOJIOTHH.
dopmyIrpoBaTh ¥ O0BACHATH

IIPUHLINI PAa3BUTHS HAYKU
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Temul 3auamuu

2. O0uIre moHsITHI

OMOTEXHOJIOTUH

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

OI'BHY Ulul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BO MI'Y,

dI'bOY BO CIIoI'Y,

OI'AOY BOHI'Y,

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

CoBpemMeHHbIC HAIPaBJIEHUS Pa3BUTHUS
arpoOuoTexHoaoruil. MeToabl

OMOTEXHOJIOTUM B HAYKE U TIPAKTUKE

[TonsiTue OMOTEXHOMOTUU. 3a4eM
YEJIOBEKY OMOTEXHOJOTHH, B YEM UX
MIPEUMYIIECTBO MEPE] XUMUYECKUM
cuHTe30M. OCHOBHBIE O0OBEKTHI
OMOTEXHOJIOTUH: IPOMBIIILIEHHBIE
MUKpPOOPTraHU3MbI, KJIETKU U TKaHU
pacTeHUM, )KUBOTHBIX.

[TpakTudeckas padora «IIpumepbl

Buowl oesmenvnocmu odyuarowuxcs

OMOTEXHOJIOTHUH.

BrlinonaHeHnne npeajioxeHHbIX
UCCJIeI0BATEIbCKUX paloT:
«Co3nanmne OMOTOTUIECKN aKTHBHBIX
100aBOK M BUTAMUHOBY, «BbIBeneHue
HOBBIX COPTOB PAaCTE€HHI, IOPO]
KUBOTHBIX C 33JJaHHBIMU
cBoMcTBamMmuy, «Co3nanue 0akTepuil,
CIIOCOOHBIX TIepepadaThIBaTh HEPTH U
YCTPAHATH MOCJE/ICTBHSI €€ PA3IUBOB:
TUTIOCHl 1 MUHYCBIY.

Okckypcus «bHoTeXHOI0rus: HayKa 1
XKU3Hb» B By3 unu HUU

PackpbiBath copepxaHue TEPMUHOB U
TTOHSTHI: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU ¥ TKaHHU PACTEHHI, )KUBOTHBIX,
MUKPOOPTAaHU3MBI.

OnuceIBaTh ImpoIece
OMOTEXHOJIOTHYECKOr0 MPOU3BOICTBA.
XapakTepu3oBaTh pa3InyHbIE

00BEKTHI OMOTEXHOJIOTUH.
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Temul 3auamuu

3. OcobenHoct

anO6I/IOT€XHOJ'IOFI/II/I

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

IMPUMCHCHHA OMOJOTrMYECKUX

00BEKTOB B TBOEH KU3ZHU

Ienu 1 3a1aun arpoOMOTEXHOJIOT HH.
OcCHOBHBIE 00BEKTHI
arpoOMOTEXHOIOTHH.

buorexHoornueckue IOAXObI

Buowl oesmenvnocmu odyuarowuxcs

PaznuuaTte mpoOMBIILTIEHHbBIE
MUKPOOPTaHU3MBI, KJIETKU U TKaHU
pacTeHuil, )KUBOTHBIX KaK
OMOTEXHOJIOTUYECKHE OOBEKTHI.
CpaBHUBaTh MEXy COOOM MPOIECCHI
XUMHYECKOTO CHTE3a U
OMOTEXHOJIOTUH.

BrisiBiste Haubosee 3 pexkTuBHbIC
00BEKTHI OMOTEXHOJIOTHUH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOeHUS U QYHKIIUN PA3TUIHBIX
OMOJIOrMYEeCKUX 00BEKTOB.
dopMyIHpoOBaTh U OOBICHATH
MPUHITUT paOOTHI
OMOTEXHOJIOTHIECKOTO TIPOU3BO/ICTBA
BBIOPAHHOU TPYMIIBI BEIIECTB/
MaTepHalioB

PackpeiBath copepxaHue TEPMUHOB U
TOHSTHUM: COXPAHEHHUE PACTEHUMN U
YKUBOTHBIX, BUJIBI KOJIIEKITAN

I'CHCTUYCCKOI'O pa3H006pa3H;1.
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Temul 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

JUTSL HAZISKHOTO COXPAHCHUS
KOJUIEKIIMI T€HETUYECKUX PECYPCOB
pacTEHUM U )KUBOTHBIX. [loHATHS

0 MOJIEBHIX, IN VItro u
KpUOKOJUTeKIMAX. PocT 1 pazButue
KUBOTr0 00BEKTa B 3aMKHYTOMN
CHUCTEME B KOHTPOIUPYEMBIX
YCJIOBUSIX: KaK 3TO BO3MOXKHO.
OCHOBHBIC TTOMEIICHUS

JUTSI TIOJTHOIIEHHOM paOOoThI
nabopaTopuu OMOTEXHOIOTUN
(JlamuHapHasi KOMHaTa, CBETOBasl,
aBTOKJIaBHAs KOMHATHI, IIOMEIICHHUE
JUTSL IPUTOTOBJICHUSI TUTATETbHBIX
cpel, MoedHas): uxX (pyHKIHOHAI U
OCOOEHHOCTH.

OcHoBHBIE TPUOOPHI

JUTSL OpraHu3aIyy 1abopaTopuu
OMOTEXHOIOTUH, UX PYHKIUU U
BO3MOXKHOCTH (2BTOKJIaB,

CyX0XapoBoil mKkad, TUCTHILISTOD,

Buowl oesmenvnocmu odyuarowuxcs

OnuchIBaTh NPOLIECC COXPAHEHUS U
Pa3MHOKEHUS PACTEHUN

B KOHTPOJIUPYEMBIX YCIOBUSIX CPEIbI.
XapaktepusoBath (a3zbl pocTa U
Pa3BUTHS PACTEHUM B 3aMKHYTOH
CUCTEME.

PaznuyaThs npeuMyniecTsa u
HEJIOCTAaTKH Pa3IMYHbIX TUIIOB
KOJUJICKIIHAM.

CpaBHUBATH 3Tanbl PabOTHI

B J1aOOpaTopuu OMOTEXHOJOTHH.
BrisiBnate Hanbomnee 3ppexkTuBHbIC
npUEMBI JJI COXpaHeHus: 00pa3IioB
pPacTeHUN U )KUBOTHBIX.
XapakTepu3oBaTh 0COOEHHOCTH
CTpoeHusl U PyHKIUU 00pa3loB
pPacTEHUHN.
dopMyIUpOBaTh u OOBACHSITD

IIPUHIIUIT KPUOKOHCEPBALUH PACTEHUN
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Temul 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

pH-metp, Bechl, lamuHap-00KC,
CTepUIIN3aTOP HHCTPYMEHTOB,
CBETOBAsl yCTAHOBKA, KIIMMAaTHYECKas
Kamepa, Y P-uoHu3arop,
XOJIOIUIBLHUKH JIJISI XPaHCHUS
MUTATENbHBIX CPE. U Ap.).
NHCTpYMEHTHI 1)1 PUMEHEHUS
METOJI0B OMOTEXHOJIOTMH PACTEHUM
(mpenapoBayibHas Urjla, CKaJbIIENb,
MUHIET, HOKHUILIBI ). OCHOBBI TEXHUKH
0e30MacHOCTHU MpH padoTe

¢ npudopamu. OCHOBHBIE TTPHUOOPHI
JUIsL OpraHu3aIiy J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CYXO0KapoBOil mkad, TUCTHILISATOP,
pH-metp, Bechl, lamuHap-O0KC,
CTepUIIN3aTOP UHCTPYMEHTOB,
CBETOBAsl yCTAaHOBKA, KIIMMAaTHYECKast
Kamepa, Y O-uoHu3arTop,
XOJOIUIBHUKH JIJIS1 XpaHEHUS

MUATATENBHBIX CPEN U JIP.

Buowl oesmenvnocmu odyuarowuxcs
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Temur 3auamuu

4. KynpTypa KJIETOK U TKaHEn

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

WMHCTpYMEHTHI [JIs IPUMEHEHUS
METO/10B OMOTEXHOJIOTUH PACTEHUIA:
IpenapoBaibHas UIJla, CKAJIbIIED,
MUHLET, HOKHUIIBI.

[TpakTnueckas padora «KynbrypHoe
pacTEeHHE B KyJbTYPaJIbHOM COCYJE:
OIUIIN PACTEHUE B IPOOUPKEN.
UccnenoBarensckas pabora «Poct
YEPEHKOB PACTEHHUH B BOJIE C PA3HBIM
ypoBHEM pH»

Merozap! KyJIbTypsl KIETOK U TKAHEN
B cenekuuu. KamnycHas KynbTypa.
KynpTypa KI€TOK 1 arperatoB KJIETOK.
Kynbrypa npororutacros. [lonyuenue
COMAaTUYECKUX TMOPUIOB METOJIOM
CJIMSIHUS M30JIMPOBAaHHBIX
IIPOTOILIACTOB.

Kiterounas cenexuus. Mcnonp3oBanue
raruIOuNY B CEJIEKIIUMU.

[Ipumepbl NpUMEHEHMSI KYJIBTYP

KJIETOK U TKaHEH B HAayYHBIX

Buowl oesmenvnocmu odyuarowuxcs

PackpeiBaTh copepkaHUe TEPMUHOB U
TOHATHUM: KaJUTyC, MPOTOILIACT,
COMaTHUYECKHUI THOPH/I, TaIlJIOH/I,
IIITaMM.

OnuceIBaTh ImpoIece
KYJbTUBUPOBAHUS KJIETOK U TKaHEH
PAaCTEHHI U )KUBOTHBIX.
XapakTepu3oBaTh pPa3HbIE ATaIlbI
KYJbTUBUPOBAHUS KIIETOK U TKaHEH
pacTeHUM U )KUBOTHBIX.

BoisBisate Haubosee 3 ekTuBHbBIC
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Temul 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

UCCJIEIOBAHUSX U B MIPAKTUKE
pasnuunbix HUU: 3HakomMcTBO

C JINTEPATypOil — HAYUHBIMU
MyOTUKAIASIMU TI0 pa3HBIM 00bEKTaM
(MUKpPOOBI, pacTeHMsI, )KUBOTHBIE).
XapakTepuCTUKA KIIETOK,
KYJIbTUBHPYEMBIX IN VItro.
MopdoreneTndaeckre myTr pa3BUTHS
KJIETKH N Vitro.

N3BecTHBIE KOJUIEKIIUN
OMOTEXHOJIOTUYECKUX OOBEKTOB —

UX POJib, 33J]a4H, COCTAB, PUMEPHI
(in vitro xoyIeKIMK pacTeHUH,
KOJUIEKITUU IIITAMMOB
MUKpoopranu3zMoB. CemuHap

I10 POYUTAHHOM JIUTEPATYPE,
JTOKJIabI 00yYarOIITUXCS).
buorexHomorus npon3BoACTBa
KYJIbTYPhI KJIIETOK, TKAHEH U OPTaHOB

PaCTEHUMN.

Buowl oesmenvnocmu odyuarowuxcs

METO/Ibl KYJbTUBUPOBAHUS KJIETOK U
TKaHEW paCTEHHM, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOCHHS U (YHKITUHU KIICTOK U
TKaHEW pacTEHU, )KUBOTHBIX,
MHUKPOOPraHU3MOB.

dopMyIUpOBaTh U OOBSICHSITH
MPUHIIAT BBLKMBAEMOCTH, pOCTa U
Pa3BUTHS KYJIbTUBUPYEMBIX KJIETOK U

TKaHEUN
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Temul 3auamuu

5. IluTarenbHbIE CpEeaBI s

arpoOMOTEXHOJOTH I

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

[IpakTuueckas padota «IIpoToracTs
KJIETOK».

Uccnenoarenbckas pabora
«CylIeCcTBYIOMIME KOJUIEKIIUU KIIETOK
¥ mTaMMoB B Poccuu u ux posib

B Pa3BUTUU T'€HETUYECKHUX

TEXHOJIOT U,

HccnenoBarensckas pabora

«[".J1. KaprieueHKO KaK reéHEeTHK-
AKCTIIEPUMEHTATOP U OMOTEXHOJIOT
Makpo- 1 MUKPO3JIEMEHTHI,
WCTOYHHUKHU YTJIEBOJ OB, BATAMUHBI,
JKEJTUPYIOIIUE areHThI. THUITbI
MUTATEIbHBIX CPEJl — KUJIKUE U
TBEPABIE.

[TuTarenbHbIE CpEAbI

1151 OMOTEXHOJIOTUU PACTEHUI.
Pa3paboTka HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCJI€ BKIFOYAOIINX
OMOCTUMYJISITOPBI U APYTHE

peryssTopsl pocta. Metonsl

Buowl oesmenvnocmu odyuarowuxcs

PackpriBaTh conepkaHue TEPMUHOB U
TOHATHUM: IUTATENbHAS Cpeaa,
KOMITOHEHTBI MUTATEIILHOW CPEJIbI,
pH pactBopa.

OnuceIBaTh MPOLECC MPUTOTOBIICHUS
MUTATEJIbHBIX CPEJl ISl PA3HBIX
00BEKTOB.

XapakTepru3oBaTh IIPOLECC
MIPUTOTOBJICHUS ITUTATEIIbHBIX CPEL

B 3aBUCHMOCTH OT BBIOPAHHOTO

00BEKTA UCCIIETOBAHUS.
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Temul 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

ONTUMU3AIUU TUTATEIbHBIX CPEI.
OCHOBHbBIE KOMITOHEHTBI TUTATEIBHBIX
cpen (MaKpOdJIEMEHTHI,
MUKPOIJIEMEHThI, HCTOUHUKHU
yriiepoja, BATAMHUHBI, XKETUPYIOIINE
areHThI, PETYJIATOPBI POCTA).

YpoBens pH nuraTensHOM Cpenbl U
€ro BJIUSHHUE HA PA3BUTHE PACTECHUM.
Becsl, pH-metp.

JlabopatopHas pabota «[lutaTenpHbie
Cpelbl U YCJIOBUS KYJIbTUBUPOBAHUSA,
KYJIbTYpPbl PACTUTEIIbHBIX KIIETOK U
TKaHEW».

[IpakTrnueckas padbora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MAKpO- U
MHUKPO3JIEMEHTOB [MUTATEILHOU CPEJIbI
no nponuicu Mypacure u Ckyray.
[IpakTuueckas pabora
«[IpUroToBiIeHNE MUTATENbHBIX CPETT

I BBEICHUS B KYJIBTYpY iN Vitro»

Buowl oesmenvnocmu odyuarowuxcs

Pa3znuyarh TUIIBI NUTATEIBHBIX CPENL

B 3aBUCUMOCTH OT 33J1a4u
KYJIbTUBUPOBAHUS.

CpaBHHBaTh paCTBOPUMOCTH BEIIECTB
BO BpEMs IPUTOTOBJICHMUSI
nuTaTeNbHbIX cpel. CpaBHUBATH THUIIbI
MUTATENbHBIX CPEJl B 3aBUCUMOCTH

OT UX COCTaBa.

BrisiBniATh Hanbosiee BaKHbIE
KOMITOHEHTBI IUTATEIbHOMN CpElbl U
MPOrHO3UPOBATh YPPEKT OT HEXBATKU
KQ)KJI0T0 U3 KOMIIOHEHTOB.
XapakTepu3oBaTh (PyHKIIUU
KOMITOHEHTOB MUTATEJIbHBIX CPE.
®opMyarpoBaTh U OOBACHATH
NPUHIMI KYJIbTUBUPOBAHUS PACTEHUIM
Ha IIUTATENIbHBIX CPENAX pa3INuHOr 0

coCTaBa
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Temul 3auamuu

6. PerynsTopsl pocta Kak
¢bakTopsl ycrexa

OMOTEXHOJIOTHH paCTCHI/Iﬁ

Konuuecmeo

yacoe

4

OcHosHoe cooepoicanue

Poct u pa3Butne pacreHuil.
OcranbHble ATallbl OHTOrEHE3A.
OO611e 3aKOHOMEPHOCTH POCTA
pPaCTEHUM.

OcHoOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, IUTOKUHUHBI,
ruboepennunsl, ABK, sTunen u ap.)
1 uX QYHKIIMU Ha Pa3HbIX dTanax
Pa3BUTHUS PACTCHUS.

N3BecTHBIC reHeTUYeCKue
MEXaHU3MbI, KOHTPOJIUPYIOIIUE POCT
Y Pa3BUTHE PACTEHUM.

OHJIOr€HHBIE U YK30T€HHbIE
PEryIATOPHI POCTA PACTCHUH

B IIpOOUpKeE.

Jlabopatopnas pabota
«DeHOTUNNYECKAS OLIEHKA PoCTa

Y Pa3BUTHUS PACTEHUI B 3aBUCUMOCTH
OT HaJaU4usi GPUTOTOPMOHOB

B IIUTATEJIbHOMN cpeac»

Buowl oesmenvnocmu odyuarowuxcs

PackpeiBaTh coqepkaHue TEPMHUHOB U
MOHATUI: (PUTOTOPMOHBI, PETYJIATOPbI
poCTa pacTEHUM.

OnuceIBaTh NPOLECC POCTA U
pPa3BUTHUS PACTEHHUIA.
XapaxkTepu3oBaTh IpoLECC POCTa

Y pa3BUTHUS PACTEHUI B 3aBUCUMOCTH
OT F€HOTHUIIA U OKPYKAIOIINX
YCIIOBUU.

Paznuuate GyHKIIUU pEryasTOpoB
pocra.

CpaBHUBaTHh (PYHKIMH PETYISATOPOB
pocra.

BbIsSBIIATE PYHKIIMM PETYIATOPOB
pocTa 1o npeaioKeHHbIM 3 exTam.
XapakTepu3oBaTb 0COOEHHOCTH
CTpO€HUs U (PYHKIMH Pa3InYHbIX
(bUTOrOPMOHOB.

DopMyaHpoOBaTh U OOBICHSITH
MPUHITUI BO3AEUCTBUS PUTOrOPMOHOB

Ha POCT M pa3BUTHE PACTECHUIN
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Temul 3auamuu

/. buorexHonorus pacTeHui

Konuuecmeo

yacoe

10

OcHosHoe cooepoicanue

B03MOXXHOCTH pUMEHEHHUSI
arpoOMOTEXHOJIOTHUIl B CEIEKIINH,
CEMECHOBO/ICTBE 1 TUTOMHHUKOBOJICTBE.

bone3Hn 1 UMMYHHTET pacTEHUM:

ot H.. BaBuioBa 10 COBpEMEHHOCTH.

Y cKopeHHas U TpaAuLMOHHAs
CEJIEKLIMSI: COKpAILIa€M CPOKH
MOJIy4E€HUS] HOBBIX COPTOB. OCHOBHBIE
METOJIBI CeNIeKITu. | nopuanu3amnus.
®opmbl oTO0pa. OCHOBHBIE
HaIpaBJICHUS CEJEKIMU: YIIYUIICHHE
YPOKANHOCTH, YCTOUYUBOCTH

K OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

O310poBiIEHNE PACTEHNI OT BUPYCOB

C OMOIIBI0O METOIOB OMOTEXHOJIOTUH:

METO/IbI KYJIBTYPBI allMKaJIbHBIX
MEPHUCTEM, TEPMOTEPAIINH,
XeMOTepaIuu, KpUoTepaIny u
KOMIUIEKCHOM Tepanuu. [lonyueHue

0340POBJICHHOI'O ITIOCAJOYHOI'O

Buowl oesmenvnocmu odyuarowuxcs

PackpsiBaTh conepxkaHue TEPMUHOB U
MMOHITHUI: CENEKIUsI, CEMEHOBOJICTBO,
IMUTOMHUKOBOJICTBO,
MHKPOpPa3MHOXKEHUE PACTEHU,
03JI0pPOBJICHUE PACTECHUM.

OnuceIBaTh mporecc
MHKPOPAa3MHOKEHUS PACTCHUN,
CO3/1aHUsI HOBOT'O MUCXOJHOI'0
Martepuana Jyisl CeIeKIUM, 0TOopa,
03JI0POBJICHUSI PACTEHHUU U MOJTYYEHHUS
03JI0POBJIEHHOT'O TTOCAJI0YHOT0
Marepuana.

XapakTepu3oBaTh MpoOLECC
YCKOPEHHOM U TPAIUIIMOHHON
CEJIEKIIMH, MUKPOPA3MHOXKEHUS,
03JI0POBJIEHUS PACTEHUM.

Paznmnuats MeToab! cenekuuu,
criocoObl 03710POBJICHUS PACTCHUI.
CpaBHUBATH METO/IbI CETEKIIUH,
CIOCOOBI 037I0POBJICHHS PACTEHUH.

BruisgBiars HanboJiee 1 HAUMEHEE
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Temul 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

Marepuala — Ki1yoHeu kapTodens u
Ca)KCHIICB TUIOZIOBBIX KYJIBTYD.
KynpTuBHpOBaHUE paCTUTEIHLHOTO
MaTepuaia B KylbType in Vitro:
OCHOBHBIC TIPHHIIUAIIBI U MOJICITH

KyJapTuBUpOBaHus. Kamrycorenes,

CYCIIEH3UOHHBIE KYJIbTYPbl PACTCHUU.

Mukpopa3mMHOKEHUE PACTEHU.
Oxonomuyeckuii YHPexT

OT BHEAPEHUS METO0B
OMOTEXHOJOTUU B PAaCTEHUEBOJICTBO.
Kpuoxpanenue pacteHuid.
Kpuonporektopsl.
ITocTkpuoreHHas peresHepanusi.
buonornueckue cpencTaa 3aluThl
PACTEHHUII: IPEUMYILIECTBA

Y MIEPCIEKTUBBI TPUMEHCHHUS.
Tepmoc u cocyn [Iproapa ¢ KUIKUM

a30TOM, KPUOIIPOOUPKH.

Buowl oesmenvnocmu obyuarowuxcs

s PeKTUBHBIE CTOCOOBI MOTYUCHHS
HCXOIHOTO MaTepuaia

LTSI CENIeKLIMU; 03/J0POBICHUS
pacTEHUHN.

XapakTepu3oBaTb OCOOCHHOCTH U
(yHKIIUU METOJIOB CEIEKIINH,
CIIOCOOOB 03/TOPOBJICHUS PACTEHU.
DopMyIUpPOBaATh U OOBSICHATH
MPUHITAT TPATAITMOHHON 1
YCKOPCHHOM CEICKIIUH, TPUHITUTT
paboThI TOrO WM UHOT'O METO/1a

03a0POBJICHUA paCTCHI/Iﬁ

[IpakTuueckas pabora «PazmMHOkeHUE

IO OBBIX paCTeHI/Iﬁ YEPCHKOBAHHUEM
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Temul 3auamuu

WUTOTO 110 MOJTYJIIO

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

U MUKPOPa3MHOKEHUEM — TIPUMED
MaJIMHBI (WM 3€MIISTHUKH, €KEBUKH,
CMOPO/JTUHBI )».

[IpakTrnueckas padora «BBenenue
pacTeHuii B KyJIbTypy IN VItro u
NoJIepKaHNE YUCTOU KyJIbTYpPhI

OKCILTIAHTOB».

[TpakTnueckas padora «Pa3mHO)KeHNE

KapTodes B mpoOUpKeE».
UccnenoBarensckas padora «Kaxk
MOJIy4alOT MIOTOMCTBO BEr€TaTUBHO
Pa3MHOXKAEMBIX KYJbTYpP €CIIH

HE CeMEHaMu?»
WccnenoBarensckas pabora
«BpIpanBaHue pacCTeHUN

B IPOOHPKE.

Uccnenoarensckas padora «Kak
00Xbsl KOPOBKA yporKail criacasna —
0 COBPEMEHHBIX CITOCO0ax

OMOJIOrMYECKOM 3alIUThl PACTEHHIN

Buowl oesmenvnocmu odyuarowuxcs
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Temul 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

MonayJb «CoBpeMeHHbIe OMOTEXHOJIOTHH B celeKknum». 11 kiaacc (34 )

1. I'eneTnueckre pecypchl

Poccun

6

Crpareruu cOXpaHeHHs] TEHETUUYECKUX
pecypcoB. CoxpaHEHHUE paCTEHUM

in situ u ex situ.

buopecypcusbie komiekunn Poccun.
Kostekuns reHeTudecKnx pecypcoB
pactenuit BUP. I'ep6apuit BIH.
Koseknus reHeTu4ecKnx pecypcoB
*kuBoTHBIX BHUHUI P)K. Kommexkun
kieTok u mrammoB BHUMCXM.
UccnenoBarensckas padbora

«I1o matepuanam popyma

«I"enetnyeckue pecypcsl Poccun»

Buowl oesmenvnocmu odyuarowuxcs

PackpriBaTh conepkaHue TEPMUHOB
Y TIOHATHN: COXPAaHEHHUE PACTECHUN
in situ u ex situ.

OmnuceIBaTh MMpouecC COXpaHCHUA

pacteHuil B ycioBusx in Situ u ex situ.

XapaxkTepu3oBaTh CIIOCOObI
COXPaHEHUS PACTCHHIA B YCIIOBUSIX
In situ u ex situ.

Paznuuathk criocoObl COXpaHCHUA

pacTeHuil B ycioBusX in Situ u ex situ.

CpaBHUBATh OCOOEHHOCTHU
COXPAHEHHUS PACTEHHUH B YCIIOBHUSIX

in situ u ex situ.

BrisiBisaTe Hanbosee a3 ek TUBHBIN
pUEM 711 COXPAHCHHSI KOHKPETHOTO
o0pasia pacTeHuH.
XapakTepuzoBaTh 0OCOOEHHOCTH U

byHKIUY.
dopmynupoBaTh U OOBICHAITH
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Temul 3auamuu

2. OCHOBBI T€EHETHUKHU U

CCIICKIINN

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

HacaenctBeHHOCTh 1 UBMEHUYUBOCTD —
OCHOBHBIE CBOMCTBA KUBBIX
OpraHu3MoB. MI3MEHUNBOCTH
MyTaIlMOHHAS ¥ MOAU(UKAIIMOHHAS.
I'en — MarepuanbHbIA HOCUTEND
HACJICICTBEHHOCTH U U3MEHYNBOCTH.
HyknenHoBbI€ KUCIIOTHI.
Jlokanu3zamus reHeTHYECKOro
Marepuana B KJIETKe. /[eeHne KIeToK.
Pennukanusa JIHK. OcHoBHas gorma
MOJIEKYJISIPHON OMOJIOTHH.
Tpanckpunuus. TpaHcasuus.
Myranuu.

3aKOH rOMOJIOTHYECKHUX PSIIOB

B HACJIEACTBEHHON U3MEHUYNBOCTH
H.N. BaBunosa B 1920 u 2020 rr.
[IpakTuueckas pabora
«MonaundukarmoHHast I3MEHYUBOCTh

B TIpHupoe» (coOpaTh M CPaBHUTH

Buowl oesmenvnocmu odyuarowuxcs

IOPHUHIAIIT IN Situ 1 eX Situ coxpaHeHus
T€HETUYECKUX PECYPCOB PACTCHUI
PackpriBaTh comepkaHne TEPMUHOB
Y TIOHSTUI: HACIIEICTBEHHOCTb,
U3MEeHYUBOCTh, I'eH, J|HK, PHK,
0€JI0K, 3aKOH TOMOJIOTMYECKUX PSIIOB
B HACJIEICTBEHHON N3MEHUYUBOCTH.
OnuchIBaTh NPOSIBICHUS
MOAU(UKAITMOHHON U MyTAIlTMOHHOM
n3meHuuBocty, crpoenue JIHK u
PHK, Genkos.

XapaxkTepu3oBaTh CTPOCHHUE U
(GYHKIIUY HYKJIEMHOBBIX KUCIIOT,
OCIIKOB.

PaznuyaTh TUIIBI K3MEHUYUBOCTH.
CpaBHUBaTh MYTAlIMOHHYIO U
MOAU(DUKAIUOHHYIO U3MEHYUBOCTb.
BrisiBnATE MOAMGUKALIMY U MYTAIHH.
XapaxkTepu3zoBaTh 0COOCHHOCTU U
¢bynkuuu JIHK, PHK, 6enkos.

dopMyIUpOBaTh U OOBSICHATH
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Temul 3auamuu

3. Umxenepus

B OMOJIOTUU PACTEHU

Konuuecmeo

yacoe

15

OcHosHoe cooepoicanue

JIUCThSI, LIBETKHU C OHOTO PACTCHUS
W/WJTH C Pa3HBIX).
Uccnenorarensckas padora «I'MO —
ATO MYTallMK WK MOJU(PUKAITIN ?»
Kiierounast v reHHast UHXXEHepus
pacTEeHU 11 Pa3BUTHUSI CEJICKIIUU.
[IpyupoIHO-TpaHCTEHHBIE PACTEHUS.
Pacrenus-6modabdbpukm.
buorexnonornueckre MeTo bl

B CEJICKLIMU PACTECHUM.
['eHeTHYECKOE pETAKTUPOBAHUE
KYJIBTYPHBIX pacTeHnil. Uem
TEHETUYECKOE PETAKTUPOBAHUE
OTJIMYAETCA OT T€HETUYECKOU
MOAU(HUKAIIAH.

ITorck HOBBIX T€HOB-MUIIICHEN:
CYIIECTBYIOIINE METOAUKHU.
[Tposenenue in silico ananusa.
['eHHas MHXXEHEpHUs 3€PHOBBIX
KyJnbTyp. ' eHHas unxenepus

XJIonm4yaTHUKA. I 'eHHas WHXXCHCpUA

Buowl oesmenvnocmu odyuarowuxcs

IMIPUHOUAII HGﬁCTBHH 3aKOHa
TOMOJIOTUYCCKUX PAA0B

B HaCJI€ACTBEHHON N3MEHUYNBOCTH

PackpriBaTh coiepkaHle TEPMHUHOB U
MOHATUI: KJIETOYHAs U T€HHAS
WHXEHEpUsI paCTEHUI, TeHETUYECKOE
penaktupoBanue, [ MO, in silico
aHaJIu3.

OnuceIBaTh NPOLECC KIIETOYHOU U
T€HHOM MHKEHEPUHU PACTECHUM,
MPUHLHUIBI TEHETUYECKOT O
penaktupoBanus, cozganue ['MO,
stamsl in Silico ananm3a.
XapaxkTepu3oBaTb COBPEMEHHbBIE
JOCTMKEHUS TEHHOU U KJIIETOYHOU
WHXECHEPUH Pa3HbIX BUJOB PACTEHUN,
nposezeHue in silico ananusa.
Pa3nuyaTh reHHYI0 U KJIIETOYHYIO
VHXEHEPHIO.

CpaBHI/IBaTB OMOTEXHOJIOTHYCCKIE
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Temul 3auamuu

4. Unxenepus

B OHMOJIOTUH KUBOTHBIX

Konuuecmeo

yacoe

OcHosHoe cooepoicanue

tToMata. ['eHHast HE)KEHEPHUS COH.
["eHHast HHKCHEPHS TUIOAOBBIX
KyIabTyp. | eHHas MEDKECHEPHSI
KapTodens.

ITpakTryeckas pabora «IIpoBenecHue
in silico ananM3a 11 HOMCKa HOBBIX
TEHOB-MHUIIICHEH IS pEIaKTHPOBAHUS

KYJIbTYPHOI'O pacTeHus (Ha BbIOOD)»

CoBpeMeHHBIE METOBI

B )KHBOTHOBOJICTBE: TPAHCILIAHTAIUS
SMOPHOHOB, XUMEPHBIE )KMBOTHBIE,
KJIOHUPOBAHHE.

I'enHas uHxenepus

B ’)KUBOTHOBO/ICTBE.

[TpakTuueckas padora «I[IpoBenenue
in silico ananM3a 11 MOMCKA HOBBIX
T'€HOB-MHUIIIEHEN IS pEIaKTHPOBAHUS

’KUBOTHOT'0» (Ha BBIOOD).

Buowl oesmenvnocmu odyuarowuxcs

METO/Ibl B CEJIEKIIUU PACTCHUH.
BrISBIATE paznuuus MexXay
F€HETUYECKUM PEAAKTUPOBAHUEM U
reHeTUYeCcKo MouduKamei.
XapakTepu3oBaTh OCOOCHHOCTH U
byHKUIMN.

dopMyIUpOBaTh U OOBSICHATH
MIPUHIIUIT KJIETOYHON U TEHHOU
WH)XEHEPUHU, TEHETUYECKOTO
PENAKTUPOBAHUS U TEHETUYECKOU
MoAU(UKAITUH

PackpsiBaTh copepkaHue TEPMUHOB U
TIOHSITH.

OnuceIBaTh TPAHCIUIAHTALIMIO
AMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAaHHUE.

XapakTepu3oBaTh TPAHCILIAHTAIUIO
SMOPHUOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

Paznuyath TpaHCIUIaHTAIIMIO

AMOPUOHOB, XUMEPHBIX )KUBOTHBIX,
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Temul 3auamuu

WUTOTO IO MOJIYJIIO
OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Konuuecmeo

yacoe

34
68

OcHosHoe cooepoicanue

HCCJIGIIOB&TGJILCK&H pa60Ta «I'eHHas
HHXCHCPUS JKUBOTHBIX: apT'YMCHTBI

3a U IIPOTUB»

Buowl oesmenvnocmu odyuarowuxcs

KJIOHHPOBAHWE.
CpaBHUBATH TPAHCIIAHTAIUIO
AMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIIOHUPOBAHHE.

XapakTepu3oBaTh OCOOEHHOCTH U
byHKIUY.

dopMyIUpOBaTH U OOBSICHATH
MPUHITMI T€HHON MH)XEHEPUH,
TCHETHYECKOTO PETAKTUPOBAHUS U

ICHETUYECKOU MOIU(PUKAIIT
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IMPUJIIOKEHUE. ®UJIBbMbI U 3AIIMCHU TEJIEBU3UOHHBIX ITPOT'PAMM

Moayab «ArpoTexHoJ10ruM HacTosAero u oyayumero». 10 kiace

Tema 1. Buomexnonozus Kaxk Hayka

HNoxymentanbnbiii pribMm Ceprest bpunesa «Hoserit cBetr. Hukomnait BaBunosy. —
URL.: https://smotrim.ru/video/2618068

JlokymenTanbublii uiibM «CeMeHa, KOTopble cracyT yenoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Monayab «CoBpeMeHHbIE OMOTEXHOJIOTHH B cesiekunu». 11 kiaace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokymeHTabHbINA PritbM «30510TOM 3eneHblid 3amacy. 15 ampens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHoevl 2cenemuKku u cenekyuu

®unpMmbl U3 nukia «Martpura Hayku». Science and plants. Hayka u pactenwsl.
3epuobobossie. — URL.: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Huorcenepus 6 6uonozuu pacmeHuil

dunbpmbl 13 nukia «Matpunia Haykuy. Science and plants. Hayka u pactenus.
I'enernueckoe penakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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