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IHHOACHUTEJBHAA 3AIINCKA

AKTYaJIbHOCTh M HA3HAYEHHUE MPOTPaAMMBbI

Pabouas mporpamma Kypca BHEYpOUHOU JesiTeNbHOCTH «COBpPEMEHHBIE arpOOHMOTEXHOJIOTHH (arpOOHOTEXHOIIOTUICCKUN TIPODHIIB)»
JUISL CpeHETo 001ero oopasoBanus (janee — nmporpamMma) papadboTaHa B COOTBETCTBUU ¢ TpeOoBaHusME DeepaibHOTO rOCyAapCTBEHHOTO
oOpa3zoBaTenbHOrO cTaHaapra cpegHero obmero oopazoBanus (PI'OC COQO), opueHTHpOBaHa Ha OO0€ClEYeHHE WHAWBUIYAIbHBIX
noTpeOHOCTEN 00yJaroIKXCs ¥ HallpaBJieHa Ha JOCTHKEHUE TUTAHUPYEMBIX PE3yIbTaTOBOCBOCHHUS IPOTPAMMBI CPETHETO 0011ero 0Opa3oBaHus
C yuyeToM BbIOOpa y4acTHHKaMH 0Opa30BaTENIbHBIX OTHOLIEHUI KypcOB BHEYPOUHOW JAEATEIBHOCTU. DTO MO3BOJSIET 00ECHEUYUTh €IUHCTBO
obs3arenpHBIX TpeboBannit @PI'OC COO Bo BceM MPOCTPAHCTBE MIKOJILHOTO 00pa30BaHus: HE TOJBKO HAa YPOKE, HO H 32 €r0 IIPE/ICIIaMHU.

Hacrosimuii Kypc npenHa3zHadeH JUisl YriIyOJeHHOTO M3y4YeHHs OMOJIOTMYECKUX SIBJICHUN M 3aKOHOMEPHOCTEH, paciIupeHusi 0a30BbIX

3HaHHﬁ, Pa3BUTHA IMMPAKTHUYCCKUX YMGHI/Iﬁ 1 HAaBBIKOB B COBpeMeHHOﬁ OMOJIOTHH.

AKTYaJIbHOCTD peaiu3aliy NporpaMmbl

[IporpamMMoil mpenycMOTpeHO (OPMUPOBAHHUE COBPEMEHHOI'O TEOPETUYECKOI'O YPOBHSI 3HAHUM, a TaKKe MNPAKTUYECKOTO OIbITa
paboTel c JabopaTOpHbIM OOOpYIOBAaHUEM, OBJIAJEHUE MpPUEMAMU HCCIEAOBATENbCKOM JAEATEIbHOCTH. MeTonpl OpraHu3aluu
o0pa30BaTeNbHOM M Hay4YHO-HCCIIEA0BAaTENbCKOM JIEATENbHOCTH IpPEeIycMaTpUBalOT (OPMUPOBAHME Yy OOy4alOUIMXCS HECTaHAAPTHOTO
TBOPYECKOI'O MBIIIJICHUS, CBOOO/IbI CAMOBBIPA)KEHUS U NHAUBUYaTbHOCTH CYXKJIEHUI.

Jlist monHoro ydyera nmotpebHocTe oOydaromuxcs B MporpaMMe HUCHoib3yercs aAuddepeHnrnpoBaHHbIN MOAXO0, YTO CTUMYIMPYET
o0yyJaromerocsi K yBeJIN4YeHUI0 NOTpeOHOCTH B MHAMBHYalIbHOM, MHTEIUICKTYalbHOM U MMO3HABATENbHOMN JAEATENbHOCTU U PA3BUTHIO HAYYHO-
HCCIIeIOBAaTENbCKUX HAaBBIKOB. [IporpaMma craneT BOcTpeOOBAHHONMB MEPBYIO OUYepe/lb 00YUaIOUMMHUCS, KOTOPble UMEIOT CTOMKHMI MHTEpeC U
COOTBETCTBYIOLYI0 MOTHUBALIMIO K U3YUEHUIO IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIMKJIA,ECTECTBEHHBIX HayK U TEXHOJIOTHH.

B nacTtosmee Bpemsi Ononoruueckoe o0pa3oBaHue JOJKHO 00€CIIEYUTh BBHITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, IKOJIOTUYECKYIO U

MIPUPOIOOXPAHUTEIBHYIO TPAMOTHOCTb.

3HaHUs B OO0JIACTH OCHOBHBIX OMOJIOTMYECKHUX 3aKOHOB, T€OpUH U ujaed (OpPMUPYIOT HPABCTBEHHbIE HOPMBI U NPUHIUIIBI
OTHOIIEHUS K >KMBOM mpupoje.B kauecTBe EHHOCTHBIX OPUEHTHUPOB OHOJIOTHYECKOro 00pa30BaHMs BBICTYMAIOT OOBEKTHI, H3y4yaeMble B
Kypce OHOJOrMM, K KOTOPBIM Y ydamuxcsi (OpMUpYeTCs IEHHOCTHOE OTHOomIeHHe. [Ipu 3TOM BeAyllyro poJib UTPalOT IMO3HABATEIbHBIC

OEHHOCTH,TaK KaK ,Z[B.HHI:IIZ y‘lCGHBIfI npeaMCT BXOAUT B IrpynIty npeIMETOB IMO3HABATCIILHOTO IHKJIA, INNTaBHAA LCJIb KOTOPBIX 3aKIH0OYACTCA B



M3Y4YEHUH COBPEMEHHBIX CIIOCOOOB pelieHus riao0aibHbIX MpolieM coBpeMeHHOCTH. [IporpaMmMa mpecieayeT He TOJIbKO 00pa3oBaTeNbHEIE,
HO W BOCHHUTATEIbHBIC IIETTH, MOCKOJIbKY OHAa CHOCOOCTBYET (HDOPMHUPOBAHHIO SKOJIOTHUYECKOTO W OHWOTEXHOJOTUYHOTO MEBIIIICHUS Y

nmoAapacCTarouCronoKOJICHUA.

BapuanThl peanu3anuu nporpamMMbl 1 popMbI IpOBeIeHUs 3aHATHI

Peanu3zamusi mporpaMMbl  mpeAriofaraeT  MCHoiib3oBaHHWE (OpM  pabOThl, KOTOphIE MPEIyCMATPUBAIOT AKTHBHOCTh U
CaMOCTOSITENIbHOCTh OOYYaIOLIUXCsl, COYeTaHWe MHJMBUIYaTbHOW M TPYNIOBOIl pabOThI, MPOEKTHYIO U MCCIEI0BATENbCKYIO ACSTENbHOCTD.
Takum 00pa3oM, BOBICUYEHHOCTh OOYYAIOIIMXCS B JAHHYIO BHEYPOUHYIO JEATEIHHOCTh MO3BOJIUT OOECHEYUTh HUX CaMOOIpeaeTIeHHeE,
pacIiupuTh 30HBI TIOMCKA CBOMX HHTEPECOB B PA3IMYHBIX cdepax eCTeCTBEHHO-HAyUHBIX 3HAHUM, MEPEOCMBICIUTh CBOM CBS3H C
OKpYKaIOIIMMHU, CBOE MECTO Cpeld Ipyrux Jrojeil. B memom peanusanusi mporpaMmbl BHOCHT BKJIaJl B HPaBCTBEHHOE U COLIMATIBLHOE
(GhOopMUPOBaHHE JTMIYHOCTH.

[IporpamMma MoskeT ObITh peanu3oBaHa B padore ¢ o0yuaronumucs 10 u 11kmaccos.

[IporpamMma kypca paccumtaHa Ha 68 4acoB, B paMKax KOTOPBIX NMPEAYCMOTpPeHBI Takue  (Gopmbl  paboTel, Kak  Oecemsl,
TUCKYCCHH, MacTep-KIIacChl, OKCKYPCHHM Ha MPOU3BOJICTBO, aHANU3 KEHCOB, BCTPEYH C MPEACTABUTEISIMH DPa3HBIX Tpodeccuid,
npodeccroHanbHble MPOObI, KOMMYHUKATHUBHBIC U JAEIOBBIC UTPBI, KOHCYJIbTAIIMU TIE1arora 1 MCUxoJora.

[IporpamMma MokeT OBITH pealiu3oBaHAa B TEYEHHE OAHOro Yy4yeOHoro ropac obywarommmucsa 10 u 11 kiaccoB, ecnu 3aHATHS
MpOBOIATCS 2 pa3a B Heaemto. Mmm B TeueHHWe JBYX JIET, €CIH 3aHITHS MPOBOIATCS 1 pa3 B HEJENO U KJIACCOB OMOJOTHYECKOTO WIIH

OMOTEXHOJIOTHYECKOTO HaIpaBJICHUH.

B3anmocBs3s ¢ genepajabHoil padoyeil NporpaMmMoi BOCIIMTAHUS

[Iporpamma Kypca BHEYpPOUHOM ACSITEIHHOCTH pa3paboTaHa ¢ yIeTOM peKoMeHaIui deaepaabHoi padbodeii mporpaMMbl BOCTTUTaHHUS,
YUUTBIBACT IICUXOJIOTO- IEAArOrui4€CKue 0COOEHHOCTH JaHHBIX BO3PACTHBIX KaTeFOPHﬁ. 3T10 IMMO3BOJIICT HA MPAKTUKE COCAUHHTDH
00y4arollyi0 U BOCIHUTATENbHYIO JIEATENbHOCTh I€Jarora, OpUEHTUPOBATh €€ HE TOJbKO Ha MHTEJUIEKTyalbHOE, HO U Ha HPABCTBEHHOE,

COIMUAJIbHOCPA3BUTHUC peGeHKa. 910 MMPOSBJIACTCA B:

— BOCHHTAaHHUU OCO3HAHHOU SKOJOTHUCCKHU HpaBHHBHOﬁ MOTHUBallM B IIOBCJIACHHH U JCATCIIbHOCTH qgepes (bOpMHpOBaHI/Ie

CUCTCMBI Y6eﬁ(ﬂeHHﬁ, OCHOBAHHBIX Ha KOHKPETHBIX 3HAHUAX,

— CTaHOBJICHWU JIMYHOCTH OOyYaromuMXcs Kak LEJOCTHOH, HaXOAAIIEHCSB TapMOHUH C OKPYXKAIOIIUM MUPOM, CIIOCOOHOH K

PCHICHUTIO 5KOJIOTUYCCKUX HpO6JIeM;

— TMpPUOPUTETE JUYHOCTHBIX PE3YyIbTATOB pealM3alid MPOrpaMMbl BHEYPOUYHOM JAESITEIbHOCTH, HAIIENUINX CBOE OTPaXKEHHUE U



KOHKpETHU3aIio B erepanbHoil paboueidnporpaMMbl BOCITUTAHUSI.

Oco0enHocTH padoTHI egarora mo NporpamMme

3amaya mejarora COCTOMT B TOM, YTOOBI CONPOBOXJIATh IpoLEcC MPO(PECCHOHANBHON OpHEHTAlUH OO0y4aroluXcs, pacKpblBas
MOTEHIMAJ 00y4YaroLIXCcYepe3 BOBICUEHUE B MHOTOOOPpa3HYIO JesTeIbHOCTb, OPIraHN30BaHHYIO B Pa3HbIX (hopMax.

[Tpu sTOM pe3ynbTaToM pabOTHI Menarora B MEpBYIO OYEpedb SBISIETCS JTUYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX pe3ynbTaToB
MeIaror MOXKET JIOCTUYb, YBJIEKas peOeHKa COBMECTHOW M HMHTEPECHOW MM O0OMM JIEATENbHOCTBIO, YCTAHABIIMBAs BO BPEMsS 3aHSATHIMA
JI00pO’KeNaTesIbHy0, IOAJIEPKUBAIOILYIO aTMOC(epy, Hachlllas 3aHATHS LIEHHOCTHBIM cojlepxkaHueM. Kpome Toro, mporpamma
peaycCMaTpUBaeT OPraHU3aLUI0 YKCKYPCHIA, IPOCMOTpP GHiIbMOB U 3anuceil TB-nporpamm.

[Ipy  w3yueHun  OOydYaIOUIMMHUCSA  TPOTPaMMBI  TEJAror  OCHOBBIBAETCS HA HECKOJIBKUX OCHOBOIIOJIATAIONINX TPUHIIUIIAX
o0yueHus:

— INPUHLUI MHTErPaTUBHOrO IMOJAXOAa K OOy4yeHHMI0. OTOT HPUHIMII HMEET IEepBOCTENEHHOE 3HAYeHHE, TaK KaK YCBOCHHE
[I0JIy4a€MbIX 3HAaHUM 1O OMOTEXHOJOIMM IPEANOJaraeT TECHYIO B3aUMOCBA3b Pa3HbIX ypoBHEH. IlepBblil ypoBeHb — MEKIIPEIMETHBIN —
IIpeIoiaraeT B3auMOCBs3b OMOJIOIMH C KypCcOM IO XUMHUU. BTOpoi ypoBeHb — IpeAMETHBIN — 00YCIIOBIEH B3aUMOIIPOHUKHOBEHUEM Pa3HbIX
OMOJOTMYeCKUX KypcoB (OOTaHUKHU, 300JI0TUH, (PU3HOIOTHH U IPYTHX) B TMPOLIECCE
CTaHOBJICHUS U U3ydeHHsl OuoTexHojoruu. Kpome Toro, joruka ocBOSHMs Marepuana MporpamMMbl IpeAronaraeT IBH)KEHHE OT OOIIero K

4acTHOMY U, HAa HOBOM YPOBHE, BO3BpaIlleHHE OT YaCTHOI'O K 00IIEMY.
— NIPUHLMI HATJISAHOCTH;
— IIPUHLMII JOCTYIIHOCTH;
— TMPUHLUI OCO3HAHHOCTH.
[IpumepHas cxema NpoBeeHHs 3aHATHI 110 MPOrpaMMe MOKET ObITh TaKOM:
1. OGBAcCHEHHE TEOPETHUECKOTO MATEPHANIA IO TEME.
2. Tloarotoeka K 1aGOpPaTOPHOMY WITH ITPAKTHIECKOMY 3aHATHIO, 00CYKICHUEOOBEKTOB IS IIPAKTHIECKOTO 3aHATHSL.
3. IIposenenue IIPaKTHUYECKOTO 3aHATUS  —  OCHOBHasd 3aJlaya  OCBOEHHEMETOJOJIOTMU JAHHOI'O DKCIIEPUMEHTA.
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3aHaTus B paMKax IIporpamMmbl HaIIpaBJICHBI Ha obecneyeHne JOCTHIXCHUA O6y‘IaIOH_[I/IMI/IC$I caieayromux JIMYHOCTHBIX,
MCTAIIPEAMCETHBIX U IIPECAMETHBIX O6paSOBaT€J'II>HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:

6 cghepe epastcoancKo2o 60CNUMAHUA!
— TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIeATEILHOCTH MPH BBHITIOJHEHUN OUOIOTHYECKUX SKCIICPUMEHTOB;
— CIIOCOOHOCTB OTIPENENATH COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOMU )XKU3HH U OOBSICHATH €¢;

— TOTOBHOCTb K COTPYAHHUYCCTBY B IPOLECCE COBMCCTHOI'O BBIIIOJIHCHUA y‘Ie6HI)IX, IMIO3HABATCJIIbHBIX W HCCICIOBATCIBCKHUX 3ajady,

YBAXKHUTCIIBHOMY OTHOLICHUSI K MHCHHIO OIIIIOHCHTOB IIPU O6CY}I(I[6HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOrUYECKOI0 COACPIKAHUS,;

6 C¢€p€ nampuonmu4eckozco 60Cnumanusl.
— HOCHHOCTHOC OTHOHICHUC K IIPUPOJHOMY HACICANIO N TaMATHHUKAM IIPUPOALI, JOCTUKCHUAM Poccun B HayKe;

— CIIOCOOHOCTH OLICHUBATb BKJIAJ pOCCHﬁCKHX YYCHBIX B CTAHOBJICHUC U PA3BUTUC 6I/IOJ'IOFI/II/I, IIOHMMAaHHEe 3HaueHHs OHOJIOTHH B

IO3HAaHWKU 3aKOHOB IIPUPOJbI, B )KU3HHU YCJIOBCKAa U COBPEMEHHOI'O 06HI€CTBa;

6 cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHUSA:

— CIIOCOOHOCTH OLCHUBATh CUTyallUIO W MMPUHUMATHL OCO3HAHHBIC PCUHICHUA, OPHUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U

LIEHHOCTH;

— OCO3HaHHUE JUYHOI'O BKJIa/la B IOCTPOCHUE YCTOWYUBOTO OyAYIIEro;

6 cqbepe acmemu4ecKo2co 60CNUMAHUA.

— TIOHUMaHHUE€ SMOIIMOHAJIBHOI'O BOS)]@fICTBI/I?I JKUBOM Ipupoasl 1 €€ HEHHOCTD,

6 cihepe pusuueckoeo 6ocnumanus:

— TOHMMAaHHUE IEHHOCTH 3JI0POBOTO U OE€30MaCHOT0 00pa3a KHU3HH,

— OCO3HaHHE TOCIIEICTBHI U HENPHUATHE BPEIHBIX MPUBBIUCK (yrmotpebieHreanKorosst, HApKOTHKOB, KypeHHsI);
8 cghepe mpy008020 BOCNUMAHUSL:

— TOTOBHOCTh K aKTHBHOHU JACATCIIBHOCTH OMOJOTMYECKONl M DIKOJIOTHMYECKOM HaIpaBJICHHOCTH, CITIOCOOHOCTH HHULIUUPOBATh,
IIaHUPOBATH U CAMOCTOATCIIBHO BBIIIOJIHATE TaKYHO ACATCIIBHOCTD,



MHTEpEC K MPAKTHUECKOMY U3y4eHUI0 Ipodeccuil, CBI3aHHBIX ¢ OMOJIOTHENH;

TOTOBHOCTB M CIIOCOOHOCTH K O6paSOBaHI/II-O u CaMOO6pa3OBaHI/II-O Ha HpOTH}I(eHHI/IBCGﬁ KH3HH,

8 cpepe dKON02ULECKO20 80CNUMAHUSL:

9KOJIOTUYECKHU 1IeJ1eCO00pa3HOe OTHOLIEHUE K IIPUPOJE KaK HMCTOYHUKY JKU3HU Ha 3€MJIC, OCHOBE €€ CYIIECTBOBAHUS;

IOBBIICHUEC YPOBHA DKOJIOTHUECKOH KYJbTYPBHI: HpI/IO6p€T€HI/Ie OIIbITA IIJIAHUPOBAHUA  ITOCTYIIKOB n OLICHKHK HX BO3MOXHBIX
HOCIEICTBUM Ul OKPYKAIOLIEH CPebl;

CIIOCOOHOCTh MCHOJb30BaTh MPHOOpETaeMble NMPU U3yYCHUM OUOJIOTHMM 3HAHMS M YMEHHUs NpU PELIeHUH NpoOJeM, CBA3aHHBIX C
palMOoHAIBHBIM IPUPOAONOIb30BaHNEM (COOIIOIEHUE MPaBWII MTOBEJICHHS B MPUPOJIE, HAMIPABICHHBIX HA COXPAaHEHHE PABHOBECHS B
HKOCHUCTEMAX, OXpaHy BHJIOB, SKOCHCTEM, Ornocheps);

AaKTUBHOE HENPUATHE JIEHUCTBUM, MPUHOCSIIUX BpPEJ OKpYKaolleld NPUPOJHON Cpele, YMEHHE NMPOTrHO3UPOBATH HEOJIAronpUsITHbIE

OKOJIOTHYCCKUC ITOCICACTBUSA ITPCAIIPUHUMACMbIX ILCIZCTBHIZ U IPCAOTBpAIlATh UX;

8 chepe HayUHO20 NO3HAHUA:

MOHUMaHUE  CIeUUPUKA  OHOJIOTHH Kak  HayKwH, OCO3HaHUE €€ poJu B (OPMUPOBAHUHU PAIMOHAIBHOTO HAYYHOTO
MBIIJICHHS], CO3/IaHHEe IIEIOCTHOTO TMPEACTaBIECHUS 00 OKpYXalolleM MHpe Kak O €JUHCTBE MPHUPOJbI, YelOBeKa M OOIecTBa, B
MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEN U pelIeHUH MPOOIeM COXpaHEHUS IPUPOTHOTO PaBHOBECHS;

yOeXJAEHHOCTh B 3HAUYMMOCTH OHOJOTHH JUIsi COBPEMEHHOH NMBHUIM3allMU: 00ecreYeHre HOBOTO YPOBHSI Pa3BUTHUSL MEIUIIMHBI,
CO3/IaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX PEIIaTh PECYpCHBIE MPOOJIEMbI Pa3BUTHI YEJIOBEUECTBA; MOMCK MyTeH BhIXO/a
M3 TJIOOABHBIX HKOJIOTHYECKUX TMPOoOJeM M oOecredeHue Mepexoja K YyCTOMUYMBOMY Pa3BUTHIO, PAllMOHATBLHOMY HMCIOJIB30BAaHUIO

MIPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOBKU3HH;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OHOJOTMYECKMX 3HAHUN B LEJISAX MOBBIIIEHUS OO0IIeH KyJIbTYphl, €CTECTBEHHO-HAyYHOMU
I'PaMOTHOCTH KaK COCTaBHOM 4acTH (PyHKIIMOHAJIBHOW IPaMOTHOCTH 00ydarouuxcs, popMupyemMoi npu u3y4eHunO1oI0ruu;
MMOHMMAaHHUE CYUIHOCTH METOJOB IIO3HAHHUSA, HCIOJB3YEMBIX B €CTECTBEHHBIX

HAayKax, CIIOCOOHOCTh MCIIOJIB30BaTh MOJIydyaeMble 3HAHUS JJIS aHalM3a HOOBSICHEHUS SIBJICHUI OKPYXKAIOIIEro MUpa U MPOUCXOSAIIUX
B HEM HW3MEHEHMH; yMEHHe JellaTh OOOCHOBAaHHBIC 3aK/IIOUEHHs] HAa OCHOBE HAayYHBIX (PaKTOB M HMMEIOUIMXCS JIAHHBIX C LEJBIO

IMOJIYUYCHHUA NOCTOBCPHEBIX BEIBOOB,

CIOCOOHOCTD CaMOCTOATCIIbHO HCIIOJIBb30BaTh OMOJIOrHYESCKHUE SHAaHUA TJI PCHICHUA HpO6J'IeM B pCAJIbHBIX KU3HCHHBIX
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CUTYyaluiIX;

OCO3HAaHUEC 1L CHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH OCYIICCTBIIATH IIPOCKTHYHO MW HCCICHOBATCIBCKYIO JOCATCIIBHOCTD

UHAUWBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTh K HETMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K AKTHBHOMY IOJYYCHHIO HOBBIX 3HAaHUU 110

OMOJIOTUH B COOTBETCTBHMH C KHU3HEHHBIMU HOTpe6HOCT5[MI/I.

METANIPEJIMETHBIE PE3YJIBTATDI:

6 chepe 061a0€eH U YHUBEPCATTLHBIMU YUEOHBIMU NO3HABAMETIbHBIMU OCUCHIBUAMU:

bazoevle 1ocudeckue Oeticmeust:

CaMOCTOSITEIILHO (POPMYITHPOBATh U aKTYaJIHM3UPOBATh IPOOJIEMY, pacCMaTPHBAThEE BCECTOPOHHE;

WCIIOJIb30BATh MIPH OCBOCHHUH 3HAHHUH IPHUEMBI JIOTUIECKOT'O MBIIUICHHS (aHAIM3a,CHHTE3a, CPABHEHMSI, Kiaccuukauu, 0000IeHS ),

PaCKpbIBATb CMbICJI OMOJIOTMYECKUX NOHATHIH (BLII[GJ'IHTB HX XapaKTCPHBIC IIPU3HAKH, YCTAHABJINBATL CBA3U C APYTUMU HOHHTI/IHMI/I);

OMPEACIIATL LCJIN ACATCIIBHOCTH, 3aJaBasl IMMAapaMETPpbl U KPUTCPUU HUX HOOCTHXKCHUA, COOTHOCUTH PE3YJIbTATHI HCATCIBHOCTU C

IIOCTAaBJICHHBIMU ICJIAMHU,
HCIIOJIB30BATh OMOJIOrHYECKHE TTOHSATHS JJIA 00BSCHEHHS (I)aKTOB U SIBJICHUH KUBOH IMPpUPOABI;
CTPOUTH JIOTUYCCKUC PACCYKACHHUA (I/IH)IYKTI/IBHBIC, ACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTU U HNPOTUBOPCHUUS B

paccMaTpruBACMBIX SBJICHUAX, (l)OpMy.]'II/IpOBaTB BBIBOABI U 3aKITIOUYCHUA,

MIPUMEHSITh CXEMHO-MOJICITbHBIC CPEACTBA ISl MPEACTABICHUS CYIICCTBCHHBIX CBS3€H M OTHOIICHWH B M3y9aeMBIX OHMOJIOTHYCCKUX
00BEKTaX, a TAKXKe MPOTHUBOPEUUN PA3HOTO POJIa, BBISBICHHBIX B PA3IMYHBIX HHGOPMAIIMOHHBIX UCTOUYHUKAX;
bazoevie uccredosamenbekue Oetucmeus:

BJIaJCTh HaBBIKaMH y‘-IC6HO-I/ICCHCIlOBaTCHBCKOI71 )41 HpOCKTHOﬁ ACATCIIBHOCTH, HAaBbIKaAMHU paspCuICHUA HpOGJ’ICM;
CIIOCOOHOCTBIO n TFOTOBHOCTBIOK CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCHICHUSA NPAKTHUYCCKUX 3aaYd, MIPUMCHCHUIO PA3JIMYHBIX

METOJ0B ITIO3HAHUA,

HCIOJIb30BATh PA3JIMYHBIC BUJABI ACATCIIBHOCTH I10 MMOJTYYCHUIO HOBOI'O 3HAHU A, CTOMHTCPIPCTALINH, Hp606pa30BaHI/IIO U NIPUMCHCHUIO B

y‘-IGGHBIX CUTyalludXx, B TOM YUCJIC ITPU CO3AaHUN y‘Ie6HBIX " COLIMAJIBHBIX ITPOCKTOB,

(GbopMHPOBaTh HAYYHBIM TUIT MBIIUICHHS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMHU MOHATHUAMHU U METOJaMH;



CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4ul B 00pa30BaTEIbLHOM AE€ATEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

paboma ¢ ungpopmayuei.

OPUEHTUPOBATLCS B Pa3IMYHBIX HUCTOYHUKAX WHPOpMANUu (TEKCTE Y4eOHOro TOCOOWs, HAYYHO-TIOMYJISIPHOW JIMTEparype,
OMOJIOrMYECKHX CJIOBApSAX U CIIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHETE), aHaIM3UpOoBaTh HH()OPMALIUIO Pa3INUHbIX
BUJIOB U (POPM IIpe/ICTaBICHUSI, KPUTHUECKU OLIEHUBATHEE IOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(hopMyIIMpPOBaTh 3aMPOCHl M MPUMEHSTH PA3IMYHbIC METOJIBI TIPH MOUCKE U 0TOOpe Onosiornueckoil nHpopManmu, HeOOXOIUMOM IS
BBITIOJTHEHUS y4eOHBIX 3a71a4;

CaMOCTOSITEIILHO BBIOMPATh ONTHUMAIBHYIO (opMy mpencTaBicHHsl Ouoiiormyeckor mHpopmamuu (CXeMmbl, TpaduKu, JHarpamMel,
Ta0JIULIBI, PUCYHKHH JIP.);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KadecTBE CpPEICTBA MpU padoTe ¢ OHWoNormueckod mHGOpMaIuei: MPUMEHSTh XUMHYECKHE,

¢u3nveckne U MaTeMaTH4YecKHe 3HAKH W CUMBOJIBI, (OpPMYIbI, ab0peBuaTypy, HOMEHKJIATYpPY, HCIIOJIB30BaTh U MPEeoOpa3OBHIBATH

3HAKOBO-CUMBOJMYCCKUEC CPCACTBA HATTIAAHOCTHU,
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6 cghepe oenadenus yHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUICHGUAMU:

obwenue:

OCYHICCTBIIATE KOMMYHHKAIlMKM BO BCEX C(bean KHN3HM, AaKTHBHO Y4YaCTBOBAThb B AHWAJIOIC HJIKM JUCKYCCHH II0 CYIICCTBY
O6CY)K,I[3€MOI>1 TEMBbI (YMeHI/Ie 3agaBaTb BOIIPOCHI, BBICKA3bIBATHh CYXICHHA OTHOCHUTCIBHO BBIIIOJTHCHHA npeﬂnaraeMoﬁ 3ajJa4u,

YUYUTBIBATb UHTCPCCHI U COIrJIaCOBAHHOCTDH HOSI/IL[I/Iﬁ APYrux y4aCTHUKOB AUajiora ujimn I[I/ICKyCCI/II/I);

Pa3BEPHYTO U JIOTMYHO HU3JIaraTb CBOIKO TOUKY 3pCHUA C UCIIOJIB30BAHHUEM A3BIKOBBIX CPCIACTB,

COBMECMHAA 0eAMeNbHOCHIb.

BBI6I/IpaTB TEMATUKy U MCTOAbI COBMECTHBIX ILCIZCTBHIZ C y4€TOM O6IJ_II/IX HHTCPCCOB U BO3MOKHOCTEH Ka)KJ0ro ujieHa KOJIJICKTHBA,

INpUHUMATh LECJIN COBMECTHOM ACATCIILHOCTH, OPraHU30BbIBATH U KOOPAHMHUPOBATDH JEUCTBUS MO €€ HOCTHIXKEHHUIO: COCTaBIIAThH ILIAH

JEUCTBUM, pacIpeAesiiaTh POJIUC YIETOM MHEHHI y4aCTHUKOB, 0OCYKIaTh PE3YJIbTaThl COBMECTHOU pabOTHI;

MpeaJiaraTb HOBbIE MPOEKTHI, OLICHUBATh UJEU C TIO3ULMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUYECKON 3HAYMMOCTH;

OCYILECTBISTh MO3UTUBHOE CTPATETHYECKOE MOBEACHHE B PA3UYHBIX CUTYallUAX, IPOSBISATH TBOPUYECTBO M BOOOpakeHUE, ObITh
VHULIMATUBHBIM;

6 cthepe o6nadenun ynugepcanbHbIMU pecyiamueHbIMU OCliCMEUAMU:

Camoop2anHu3ayus.

WCIIOIh30BaTh OMOJOTUYECKUE 3HAHMS JUISl BBISBIICHUS MIPOOJIEM U MX PEIICHUSB )KU3HEHHBIX U YU€OHBIX CUTYAIUsX;

BBI6I/IpaTB Ha OCHOBE OMOJIOTHYCCKUX 3HAHMI HCJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JIENCTBUAX U MOCTYIIKax Mo OTHOHICHUIO K

YKUBOM IIPUPOJIE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIINX;
paciupsaTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEINOUTEHUI;

JienaTb OCO3HAHHBIN BBI60p, ApryMCHTUPOBATL C€TO, 6paTB OTBCTCTBCHHOCTD 3a PCHICHUC,

CAMOKOHMPOTb.!

JlaBaTh OLIEHKY HOBBIM CHUTYalllsM, BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb,0I[EHUBATh COOTBETCTBHE PE3YJIbTATOB LIETSIM;
MIPUHUMATH MOTHBBl U apryMEHTHI Ipyrux  TNpU  aHallu3e  pe3yJbTaTOBIESATENIbHOCTH;
IMOYUOHATbHBIL UHMENTEKM, NPEONONA2AOWUll CPOPMUPOBAHHOCTIb!

CaMOpPCryJIMpoBaHsd, BKJIHOYAIOMICTO CAMOKOHTPOJIb, YMCHUC MNPUHUMATb OTBCTCTBCHHOCTH 3a CBOC IIOBCACHUC,



CIIOCOOHOCTh  QIallTUPOBATHCS K SMOIIMOHATHHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTB;

BHYTpEHHEH MOTHUBAIIMU, BKJIIOYAIONICH CTPEMJICHHE K JOCTMDKCHUIO IEMH W YCHeXy, ONTHUMH3M, HWHUIUATUBHOCTb, YMEHUE
JeCTBOBATH, KCXO/IS1 K3 CBOMX BO3MOXKHOCTEHA;

npunsmue ceos u Opyeux:

MIPUHUMATH CeOsI, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA;

IIPU3HABaTh CBOE IIPABO U MPABO IPYIUX Ha OIIUOKH.

INPEAMETHBIE PE3YJIBTATDI:

YMEHHE BIAJIETh CUCTEMOW OMOJOTHYECKHX 3HAHUM, KOTOpas BKJIIOYAET OCHOBOIIOJAraronife OMONIOrHYecKre TePMHUHBI U TOHSATHUS
(>kU3HB, KJI€TKa, TKaHb,OpraH, OpraHu3M, BUJ, MOMYJALNs, OMOCHHTE3 OenKa, HaCIeACTBEHHOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE U
7p.);

BIIQJICHUE CHUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAX HAy4YHOTO MO3HAHMS, HCIOJIb3YEMbIX B OMOJOTMYECKHX HCCIIEIOBAHUIX >KUBBIX
O0OBEKTOB M DIKOCHUCTEM (OMHCAHWE, WU3MEPCHHE, TNPOBEICHHE HAOJIOJCHUI); ClocoO0aMy BBISIBICHHUS W OICHKH AHTPOIIOTCHHBIX
W3MEHEHUH B PUPOJIE;

YMEHHE yCTaHABJIMBATh B3aUMOCBSI3U MEXIY CTPOECHHUEM M (PYHKIUSIMH: KIETOK

pa3HbIX TKAaHEW; oOpraHaMM M  CHCTEMaMHM  OpPraHOB Yy  pPAaCTEHUM; dTalaMu KJIETOYHOI'O LUKJIA U KU3HEHHBIX LUKJIOB

OpraHnu3MoB; T'CHOTUIIOM U (1)€HOTI/IHOM;

YMCHHUEC pCIIaTb IMOUCKOBBIC OuoJ0oruYecKue 3aaa4i, BBIABIIATL MTPUYUHHO- CJICACTBCHHBIC CBA3HM MCXKIAY HCCICAYCMbBIMU
OMOJIOTHYECKUMHM O6’beKTaMI/I, nmponeccamMu M ABJICHUAMU,; 1CJIaTh BBIBOJABI U ITPOTHO3bI HA OCHOBAHHWHU IMOJIYYCHHBIX PC3YJIbTATOB,
YMCHHUEC BBIABUTATb THIIOTE3bI, IPOBEPATH UX SKCIICPUMCHTAJIbHBIMU CPEACTBAMU, (I)OpMy.]'II/Ip}If{ EJIb HMCCICIOBAHUSA, aHATIU3UPOBATH
IMOJIYUYCHHBIC PE3YIIbTAThI U J€JIaTh BHIBO/bI,

YMCHHUEC OLCHUBATH I3TUYCCKUC ACIICKThI COBPCMCHHBIX HCCIeIOBaHUM B 00J1aCTH OMOTEXHOJIOTHU M TEHETUYECKHUX TEXHOJIOTHU

(HampaBJeHHOE U3MEHEHNE T€eHOMau CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE MOTHUBHUPOBATH CBOW BBIOOp OymyImier mpodeccuoHaabHON ACSITENBPHOCTA B 00J1aCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH,
CEJILCKOTO XO0351CTBA; YyrIyOIsITh TO3HABATEIIbHBIA HHTEPEC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOPCOOTBETCTBYIOIIEH Mpodeccuu u

MPOJIOJKEHHE OMOIOTHYECKOTO 00pa30BaHMsI B OPraHU3AIMIX CPEAHETO MPO(eCCHOHATBLHOTO M BRICIIIET0 00pa30BaHUsI.



COJIEP)KAHUE KYPCA BHEYPOUYHOU JEATEJBHOCTH

Moayab « ArpoTeXHOJIOTHH HACTOSIIIEro u oyaymero». 10 kiaacc (34 4)

1. Buomexnonozus xax nayxa (4 u)

Hcropusi BO3HUKHOBEHHS] HAyKH, OCHOBHBIC pa3feiibl, CBSI3b  OHMOTEXHOJOTHHM C OPYTMMH Haykamu (Ouojoruei, OOTaHUKOM,
300JI0THEH, MUKPOOUOIOTHEH, OMOXUMUEH, (U3UOJIIOTHEH, TeHETHKOW, MEIUIIMHON) U OTPACIISIMH TPOMBIIUICHHOCTH (TIMIEBast, JIeTKas),
CEJIbCKOT0 X035HCTBa ((KUBOTHOBOJCTBO, pACTEHUEBOJICTBO) U 3/[paBOOXpaHeHUEM, U3BecTHBIE By3bl 1 HUU, cBsizaHHbBIE ¢ OMOTEXHOIOTHEH:

® @enepanbHOE TOCYHAPCTBEHHOE yupexkiaeHue «DenepanbHblii  MCCIEAOBATENbCKUNA HEHTp «DyHIaMEHTAIbHBIE OCHOBBI
ouotexHonorun» Poccuiickoitakanemun Hayk» (OUL] buotexnomornu PAH)l;

® denepanbHOE TOCYJAapCTBEHHOE  OIO)KETHOE  HAYYHOE  YUPEKACHHE
«Bcepoccuiickuii Hay4HO-UCCIIE0BATEIbCKUN HHCTUTYT CEIIbCKOXO03sICTBeHHOM Onotexnonoruny (PI'BHY BHI/II/ICB)Z;

= denepanpHOE rocy/1apCTBEHHOE Oro/1KETHOE Hay4yHOE yUpexJIeHue

«DenepanbHbId Mcchea0BaTeNbCKUN 1LIEHTp Bceepoccuiickuii MHCTUTYT reHeTnueckuxpecypcoB pacteHuil umenu H.W. Basunosay (PI'BHY
®ULL BUP)*;

® denepanpHOE roCy1apCTBEHHOE O10JKETHOE Hay4YHOE yUpEKIACHUE

«Bcepoccniickuit Hay4HO-UCCIEN0BATEIbCKUI WHCTUTYT cesibcKoxo3siicTBeHHOWMuKkpoouonorun» (PI'BHY BHI/H/ICXM)4;
= denepanbHOE rOCyJapCTBEHHOE O0JKETHOE Hay4qHOE yupeKaAeHUe

«DenepanbHbINA HCCIIEI0BATENbCKUI neHtp  HMucruryr LUTOJIOTUU A TEHETUKU

Cubupckoro otnenenus Poccuiickoit akanemun Hayk» (PI'BHY ULul" CO PAH)S;

1 ®enepanbHOE TOCYAAPCTBEHHOE YyupekacHue «PDenepalibHblii HCCIEAO0BATEIbCKUNA LIEHTP
«DyHameHTanbHble OCHOBBI OnoTexHosiorum» Poccuiickoit akagemun Hayk» (PUL] buorexnomorun PAH): odunmanbHbii cait. —
URL.: http:/www.fbras.ru

2 QenepanbHOE OCYIAPCTBEHHOE GHOPKETHOE HAYYHOE YUPexkIeHHe «BCepoCCHICKHil HAyYHO- HCCIENOBATEIbCKUIA HHCTHTYT
cenbcKo-xo03siicTBeHHor ouorexnosmoruny (PI'BHY BHUUNCE): odurnmanshueiii caiit. — URL: http:/www.vniisb.ru

3<Dez[epanLHoe rocyaapcTBeHHOE OIOKETHOE Hay4dHOe yupexaeHne «DenepalbHblil HCClieIoBaTeIbCKHM IIeHTp Beepoccuiickuii
WHCTUTYT TEHETUYECKUX pecypcoB pactenuit mmenu H.M. Basunosay (OPI'BHY ®OUI] BUP): odbwumumansueii cait. — URL:


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

http:/www.vir.nw.ru

4 denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE Hay4dyHOE yupexkjeHue «Bcepoccuiickuii HAy9HO- UCCIIEIOBATEIILCKUNH HHCTUTYT
CEIBCKO-X03sicTBeHHOM MUKpoOHoaorun» (PI'BHY BHUNCXM):odunmansueiii caiir. — URL: http:/www.arriam.ru

> denepadbHOE TOCYIapCTBEHHOE OIO/HKETHOE Hay4dyHOe yupexaeHue «dDenepanbHbIi HCCISI0BaTEeIbCKUM 1IeHTp HMHCTHTYT
LIHUTOJIOTUU U TeHeTuku Cubupckoro otnenenus Poccuiickoit akamemuu Hayk» (OI'BHY UIulr CO PAH): odwunuanbHbiii cait. —
URL: http:/www.bionet.nsc.ru

® denepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE O0pa3oBaTelIbHOE YUpekJeHue Bbiciiero oOpazoBaHus «MOCKOBCKUHM (U3HUKO-
TEXHUYECKUI MHCTUTYT) HallMOHANIbHBIHKCCIea0BaTenbekuil ieHTp» (PT'AOY BO Mq)TI/I)l;

® denepanpbHOE TrOCYAapCTBEHHOE OMOKETHOE 00pa3oBaTelbHOE  yUpekJIeHHe BhIcIIero  oOpa3oBaHus  «MOCKOBCKUi
rocygapcTBeHHbI yHUBepcuTeT umeHu M.B. Jlomonocosay (PI'BOY BO MFY)Z;

" @epepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE 00pa3oBaTelibHOE YyupekaeHHe Beiciiero ooOpasoBanusi «Cankt-IlerepOyprekumii
rocynapctBeHHbli yHuepcuteT» (OI'bOY BO CIIoI Y)3;

® denepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 0OOpa3oBaTelbHOE YUpeKIeHHe Bbicuiero ooOpasoBanus «HoBocuOupckuit
HallMOHAJIbHBIN UCCIIeI0BaTeIbCKHUI rocynapcTBeHHbIi yHUBEepcute» (PI'AOY BO HFY)4;

® QenepanbHOE TOCYIApCTBEHHOE  OIO/DKETHOE  O0pa3oBaTeNbHOE — yupexXJeHHe BbIcliero obpaszoBaHus  «Poccuiickuii
rocynapcTBeHHbIi arpapHbiii yHuBepcuter — MCXA  umenn KA. Tumwmpszesay (®I'BOY BO PIrAY-MCXA  umenu K.A.
TI/IMI/IpH3eBa)5;

® ABTOHOMHas HEKOMMepueckas oOpa3oBaTelibHas OpraHM3alusl BbICIIEro oOpa3zoBaHusl «HayyHO-TEXHOJIOTMYECKUH YHUBEPCUTET
«Cupnyc» (HTY «CI/IpI/ch»)6.

CoBpeMeHHbIE HaNpaBICHUS Pa3BUTHUA arpoOMOTeXHOJOTHi. MeToabl OMOTEXHOJOTMM B HayKe M IpakTHKe. JleMoHcTparus

BI/II[eOpOJ'II/IKOB7.

1 ®enepansroe rocynapcTBEHHOE ABTOHOMHOE 00Pa30BATENBHOE YUPEKICHHE BHICIIEr0 06pa3oBaHus «MOCKOBCKHI (PH3HKO-TeXHUIECKHIt
WHCTUTYT) HAIlMOHAIBHBIN UccienoBaTeabckuii eHTp» (PI'AOY BO MOTH): opunmanehsiii caiit. — URL: http:/www.mipt.ru

2 denepalbHOE TOCYyJapCTBEHHOE OIOKETHOE o00pa3oBaTebHOE YUpEKACHHE BBICIIETO 00pa3oBaHus «MOCKOBCKHIA
rOCYJIapCTBEHHBIN yHUBepcUTET MeHr M.B. JlomoHOocoBa»: odurmansubIi cait. — URL: http:/www. msu.ru
@enepalibHOE T'OCYyAapCTBEHHOE OIOKETHOE O0O0pa30BaTEIbHOE YUPEXKJAEHHUE BBICIIETO
obpazoBanus «Caunkr-IlerepOyprckuii rocymapctBeHHblii yHuBepcuteT (OPI'BOY BO CIIOI'Y): odummanshbeiii caiit. — URL:
http:/www.spbu.ru


http://www/
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4 @enepasibHOE TIOCYIAPCTBEHHOE ABTOHOMHOE O00pa30BaTEIbHOE YUYPEXKIECHHE BBICIIETO

obpazoBanus «HoBOCHOMPCKUIT HAIMOHATIBLHBIN UCCIIEN0BATEIbCKUI TocyapcTBeHHbIN yHIUBepcuTeT» (PI'AOY BO HI'Y): odunmanbHblit
caiit. — URL: http:/www.nsu.ru/n

®denepaibHOE TIOCYJAPCTBEHHOE ONOMKETHOE OO0pa30BaTEIbHOE YUPEKICHUE BBICILIETO
obOpasoBanus «Poccuiickuii rocymapcTBeHHslid arpapubiii yauepcurer — MCXA umenn K.A. Tumupszesa» (©@I'bOY BO PI'AYV-
MCXA umenn K. A. Tumupsizesa): opurmanbubiii cait. — URL: http:/www.timacad.ru/

ABTOHOMHasi HEKOMMepdeckas oOpa3oBaTeibHas OpraHu3alus BBICHIETO OOpa30BaHUS
«Hayuno-rexHonornuyeckuii yausepcutet «Cupuycy (HTY «Cupuycy): obunmanshsiii caiir. — URL: http:/www.siriusuniversity.ru/

CM. IpUIIOKEHHE.

Jlabopamopuvie u npaxmuueckue pabomul
UccnenoBarenbckas pabora «Co3gaHue OMOJOTHYECKH aKTUBHBIX JO0OABOK UBUTAMHUHOBY.
Uccnenosarensckas pabota «BpiBemeHue  HOBBIX COPTOB  PACTEHUU,  TMOPOMKUBOTHBIX C 33JJaHHBIMU CBOHCTBaAMM.

HccnenoBarennckas pa60Ta «COSI[aHI/Ie 6aKTepHﬁ, CIIOCOOHBIX Hepepa6aTBIBaTBHe(1)TL " YCTPAHATDH HOCICACTBUA €€ PA3JIMBOB: IIFOCHI U
MHHYCBD).

Okckypeus («bruoTexHonorus: Hayka u )Ku3Hb») B By3 i HUN.

2. Obwgue nonamus 6uomexnonozuu (2 u)
[Tonatne OMOTEXHONOTMU. 3aueM YeJIOBEKY OMOTEXHOJOTMM, B YeM UX NPEUMYILECTBO IMEpes] XUMHUUECKUM CHHTe30M. OCHOBHBIE

00BEKTHl OMOTEXHOJIOTHH: IMPOMBIIIJICHHBIC MUKPOOPIraHU3Mbl, KJIIECTKU U TKaHH paCTeHHﬁ, KHNBOTHBIX.

Jlabopamopuvie u npakmuueckue pabonul

[Ipaktnyeckas pabota «lIpumepbl npuMeHEHUs OHOJOIMYECKHX OOBEKTOBB TBOEH HKHU3HMY.

3. Ocobennocmu azpoouomexnonozuu (4 u)

Henn u 3amaun arpoOuotrexHonorud. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJOTHH. BHOTEXHOJIOTHMYeCKHe MOIXOIbI IS HAJEKHOTO
COXpaHCHHS KOJUICKIIUI TeHETHYECKHUX PECYPCOB PACTEHHM M KUBOTHBIX. [IOHSATHSA O MOJEBBIX, IN VIr0 1 KpHOKOUTEKIUAX. POCcTH pa3BuTHe
KUBOTO 00BEKTA B 3aMKHYTOH CHCTEME B KOHTPOJMPYEMBIX YCIOBHUSIX: KaK 3TO BO3MOXKHO.

OcHOBHbBIE TIOMEIICHHsSI ISl TOJHOIIEHHOW pPa0OTHI NabopaTopuul OMOTEXHOJOTUH (JIaMUHApHAS KOMHaTa, CBETOBa,
aBTOKJIABHAsE ~ KOMHATBI,  TOMEIIEHHE JIJISl MPUTOTOBJICHUS MTUTATENBbHBIX CPell, MOeUHas1): MX (YHKITMOHAT U OCOOCHHOCTH.

OcHoBHBIE TPUOOPHI 711 OPraHU3aIUK JabopaTOPUN OMOTEXHOJIOTHH, WX (DYHKIIMH M BO3MOXKHOCTH (2BTOKJIaB, CyX0XKapoBOu mIKad,

acTUsATop, pH-MeTp, Bechl, TaMHUHAP-00KC, CTEPUIIN3aTOp MHCTPYMEHTOB, CBETOBasi YCTAHOBKA, KIMMaTHYecKasi kamepa, Y @-HoHHU3aTOD,


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

XOJIOMWIBHUKHN JJI XPaHCHHs] TMHUTATENbHBIX cpel ©u J1p.). WHCTpyMEHTBl Aiii TPUMEHEHHS METOJO0B OMOTEXHOJOTHUU pPaCTEHUM
(mpenapoBaibHas Urja, CKajbliesb, MIMHLET, HOKHUIBI). OCHOBBI TEXHUKU 0€30IacCHOCTH Ipu padbote ¢ npudopamu. OCHOBHBIE TPUOOPHI AJIs
opranuzanuu jgadoparopur OHOTEXHOJIOTHUHU: aBTOKJIAB, CyX0XkapoBoil Imkad, auctuwuistop, pH-merp, Becbl, JTaMuHAp-OOKC, CTEPHIN3ATOP
MHCTPYMEHTOB, CBETOBAsl yCTaHOBKA,

KJIMMaTH4ecKasi kamepa, Y ®-noHU3aTOp, XOJIOAUIBHUKY U1 XPAaHEHUSI UTATEIbHBIX Cpell U Ap. IHCTpyMEHTHI 11 IPUMEHEHUsI METOJI0B

OMOTEXHOJIOTHH PACTCHHIA: IPENapOBAIbHAS UTJIA, CKAIBIICNb, TUHIET, HOXKHHUIIBL.

Jlabopamopuvie u npaxmuyeckue pabomol
[IpakTuueckas pabora «KynbTypHOe pacTeHHE B KyJIbTypaIbHOM COCYJIE: OMUIIUPACTEHUE B IPOOUPKE».
UccnenoBarenbckas pabota «PocT uepeHKOB pacTeHUl B BOJIE C Pa3HbIM YPOBHEM

pH».

4. Kynomypa knemox u mraneii (8 u)

Mertonbl KyabTypbl KIETOK M TKaHeW B cenekuuu. KammycHas kynbTypa. KyneTypa xietok u arperatoB kietok. Kynberypa
npoTtorutactoB. [loaydeHne comaTnyeckux ruOpUI0B METOAOM CIUSHHSI U30JIMPOBAHHBIX MTPOTOILIACTOB.

Kinerounas ceneknus. Mcnonb30BaHue rarjion/iny B CEJIEKIUU.

[Ipumepsl NpUMEHEHHUs KyJbTYyp KJIETOK M TKAaHEH B HAy4yHBIX HCCIIENOBaHUAX M B IpakThke pasnuunHblx HMM: 3HakoMcTBO €
JUTEPATypOi — HAyYHBIMHU ITYOJIMKALMSIMHUIIO PA3HBIM 00beKTaM (MUKPOOBI, PACTEHUS, )KUBOTHBIE).

XapakTepHuCcTHKa KIETOK, KyJIbTHBUPYEMBIX IN Vitro. MopdoreHeTnieckue myTH pa3BUTHs KIETKH N Vitro.

W3BecTHBIC KOJUICKIIMH OMOTEXHOJIOTHUECKHX OOBEKTOB — HMX pOJb, 3a7a4d, COCTaB, mpumepbl (in VItro koyuiekiuu pacTeHui,
KOJIJICKIIMH IITAMMOB MUKpPOOpraHu3MoB. CeMHHap MO NPOYUTAHHON JINTEpaType, AOKIa bl 00yUAIOLIHXCS).

buorexHoOrMsa NpOM3BOICTBA KYJIBTYPhI KIETOK, TKAHEH U OPraHOB PACTEHUH.

Jlabopamopnvie u npaxmuueckue pabomoi
ITpakTruyeckas padorta «IIpoTormIacTel KIETOK.

HccnegoBaTenbckas pa60Ta ((CYI_I_ICCTBYIOIJ_II/IG KOJIJICKIIMM KJIETOK U INTaMMOBB Poccuu u nx POJib B pa3BUTHU I'CHETUYCCKUX

TEXHOJIOTUIN.

HccnenoBatenbckas padora «I'./]. KapreueHko kak TeHEeTHK-3KCIIEPUMEHTATOp NOHMOTEXHOIIO.



5. Ilumamenvnvie cpedwt 0na azpoduomexnonozuii (2 u)
Makpo- ¥ MHUKPOIJIIEMEHTHI, UCTOYHHKH YTJIEBOJIOB, BUTAMHUHBI, JKEIUPYIONIMECAreHTHI. THITBI MATATEIBHBIX CPEJ] — KHUJKUE U TBEPIIbIC.
[TuTarenbHbIC cpeapl  anus  OMOTEXHOJIOTHH pacreHuii.  Pa3paboTka  HOBBIXITUTATENBHBIX CPEll, B TOM YHCIIC

BKJIIOYAIOIUX OMOCTUMYJISTOPBI U APYTUE PETYISITOPI

pocta. Meronpl ONTHUMM3AIMKM NUTATENbHBIX cpeA. OCHOBHbIE KOMITOHEHTHI MUTATENBHBIX cpell (MakpOdJIeMEHThI, MUKpPOIJIEMEHTHI,
VCTOYHUKHU YIJIEPOJIa, BATAMUHBI, KEIUPYIOIINE areHThl, PeryIsaTopbl pocTa). YpoBeHb pH nmuTaTenbHO# cpebl U €ro BIUSHUE HA pa3BUTHE

pactenuii. Becsl, pH-meTp.

Jlabopamopnuie u npaxmuueckue pabomol

JlaGoparopHasi pabora «llutaTenbHble Cpelbl U YCIOBUS KYJIbTUBUPOBAHUS,KYJIbTYPbl PACTUTEIbHBIX KJIETOK U TKAHEI.

[IpaxTrueckas pabora  «llpuroroBnenue CTOKOBBIX  (MaTOYHBIX)  PACTBOPOBMAKPO- U MUKPORJIEMEHTOB IMUTATEIbHOMN
cpensl 1o npomnucu Mypacure u Ckyray.

[IpakTuueckas pabora  «lIpuroroBienue OUTATEIbHBIX ~ CpPel JUIA  BBEICHHUAB KYJIBTYpY iN VItroy.

6. Pezynamopui pocma kax ghaxmopwt ycnexa 6uomexnonozuu pacmenuii (4 4)

Poct u pa3Butue = pacTeHMId. OcranbHble JTambl  OHTOTEHE3a. OO0111e3aKOHOMEPHOCTH POCTa PACTEHUI.

OcHoBHbIE KJIacChl (PUTOTOPMOHOB (ayKCHHBI, HUTOKUHHUHBI, rTH00epeinabl, ABK, aTriieH u ap.) u ux QyHKIMN Ha pa3HbIX 3Tamax
Pa3BUTHS PACTECHHUS.

W3BecTHBIC TEHETHYCCKHE MCXAaHU3MBbI, KOHTPOJUPYIOIIHUE POCT U paSBHTﬂepaCTeHHﬁ.

9H,Z[OFCHHBIC H DK30T'CHHBIC PETYJIATOPBI pOCTa paCTeHI/Iﬁ B Hp06I/IpKe.

Jlabopamopuvie u npaxmuueckue pabomol

J'Ia60paT0pHa5{ pa60Ta «DeHOTUIINYECKas OLICHKA pocCTa U pasBUTUA paCTCHHﬁB 3aBUCMMOCTH OT HAJIMYUA (I)I/ITOl"OpMOHOB B

MUTATEIBLHON CPENE».

1. Buomexnonozusa pacmenuii (10 u)

Bo3moxxHOCTH prMeHEeHUs! arpoOMOTEXHOJIOTHI B CENIEKIIUU, CEMEHOBOICTBE U MUTOMHHUKOBO/ICTBE.
bone3nu u umMmMmynurer pacrenuii: or H.M. BaBuiioBa 10 COBpEMEHHOCTH.

VYcKkopeHHas U TpaJuIIMOHHAs CEEKIUs: COKpaIlaeM CPOKH MOJYyYEHHs] HOBBIX COPTOB. OCHOBHBIE METO/IbI ceneKUunu. [ ubpuauzanus.



®opmbl 0TO00pa. OCHOBHBIE HANIPABJIEHUS CENIEKLUU: YITYYIIEHUE YPOKANHOCTH, YCTONYMBOCTH K OMOTHYECKUM U a0MOTHYECKUM (PaKTOPaM.

O310poBJ€HNE pAcCTEHUH OT BHUPYCOB C IIOMOLIbIO METOJOB OMOTEXHOJOIMH: METOAbl KYJbTYphl alMKaJbHBIX MEPHUCTEM,
TEpPMOTEpaNuu, XeMOTepanuy, KpUOoTepaul U KOMIUIEKCHON Tepanuu. IlomydyeHue 0310pOBICHHOTO MOCAJO0YHOIO MaTepuana — KIyOHel
KapToQelis U CaKEHIIEB IUI0A0BBIX KYIbTYP.

KysipTUBHpOBaHUE PACTUTEIBHOIO MaTepralia B KyJabType iN Vitro: OCHOBHBIE IIPHHIHITBI M MOJICIIH KyJIbTHBHpOBaHus. Karycorenes,
CYCIICH3HMOHHBIE KYJIbTYphI pacTeHHH. MUKpOpPa3MHOKEHNE pacTeHU. DKOHOMUYECKUH (P (PEeKT OT BHEAPEHUS METOIOB OMOTEXHOJOTHU B
PaCTEHHUEBOICTBO.

Kpuoxpanenue pacrenuit. Kpuonporekropsl. [locTkprorennas pereseparusi.

buonornueckue cpeacrTBa 3alMThl PACTCHMI: NMPEUMYIIECTBA U NEPCIIEKTUBBI IPUMEHEHHUS. Tepmoc u cocyn Jlproapa ¢ KHIKUM

a30TOM, KPHOIIPOOHUPKH.

Jlabopamopuvie u npakmuueckue pabomoi

[IpakTnueckast pabora «Pa3MHOXXEHHE IUIOJOBBIX PACTEHUI YEPEHKOBAaHMEM U MUKPOPAa3MHOKEHMEM — IPUMEpP MaJUHBbl (MU
3eMJITHUKHU, €KEBUKH, CMOPOJAMHBI)».

IMpaktrueckas paboTa «BBeeHNE pacTeHUI B KyJIbTYpY IN VItr0 U moaaepKanue YUCTON KYIbTYPhl SKCIUIAHTOBY.

[TpakTrueckas padora «PazMHoxkeHUE KapTOPes B TPOOUPKE».

HccnenoBatenbckas padoTta «Kak moydaroT MOTOMCTBO BET€TATUBHO Pa3MHOXKAEMBIX KYJIbTYp €CIIA HE CEMEHAMU ?»

UccnenoBatenbckast pabota «BelpanBanue pacteHuit B npobupkey. MccnenoBarensckas padora «Kak 00Xbsi KOpoBKa ypokai

CIiacaia

0 COBPEMEHHBIX CITOCO0aX OMOJIOTMYECKON 3aIIUThl PACTCHHIN.

Moayab «CoBpeMeHHbIE€ OHOTEXHOJIOTHH B ceiekuun». 11 kiaace (34 )

1. Fenemuueckue pecypcot Poccuu (6 u)
Crpareruu CoXpaHeHHUs TeHETHYECKUX pecypcoB. CoxpaHeHHe pacTeHuid in Situ u
ex situ.
buopecypcurie kommtekuu Poccun. Komneknus reHetudeckux pecypcoB pactenuit BUP. I'epb6apuit BUH. Komtekius reHeTrnaeckux

pecypcoB xuBoTHRIX BHUUI'PXK. Komnekuu kinetok u mrammoB BHUMCXM. JlemoncTpanus BI/I,Z[eOpOJ'II/IKOBl.



Jlabopamopuvie u npakmuyeckue pabomul
Uccnenosarensckas padora «Ilo matepuanam dopyma «I'enerndeckue pecypebl Poccun» (BpIOpaTh 110001 10KIaA U MOATOTOBUTD 110

HEMY COOOIIeHNUE).

1om MPUIIOKEHHUE.

2. Ocnoevl 2enemuxu u cenexyuu (8 u)

HacneacTBeHHOCTh M1 M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3MeHunBOCTh MyTallUOHHAS U MOAU(PHUKAITMOHHAS.

['en — MarepuasibHBII HOCHUTENb HACJIEACTBEHHOCTH M HW3MEHUYMBOCTH. HyKieMHOBBIE KHCIOTHI. JIOKalIM3amusi reHETH4ECKOro
Matepuana B kietke. Jlenenue kiertok. Permkamus JIHK. OcHoBHas gorma MojekynspHoi Ouonoruu. Tpanckpumuus. TpaHCasius.
Myranuu.

3aKOH rOMOJIOTHYECKHX PSIOB B HACTEACTBEHHOM m3MenunBoct H.W. Basmnosas 1920 n 2020 rr. JleMOHCTpALHS BHICOPOINKOB'.

Jlabopamophule u npakmuueckue pabomul
[IpakTuyeckas padora «MoauduKaoHHass W3MEHYNBOCTD B TPUPO/IEe» (COOpaTh M CPaBHUTH JIMCTHS, IBETKH C OJHOTO PACTEHHS
W/WJH C Pa3HBIX).

HccnenoBatenbckas padota «I'MO — 3170 MyTaliuu Ui Mo pUKau?»

3. Huocenepus 6 6uonozuu pacmenuii (15 u)

KnerouHas u reHHast MHOKEHEPHUS PACTEHUH ISl pa3BUTHS celleKnu. [IpupoAHO-TpaHCTCHHBIE PACTEHHSL.

Pactenus-6uodalbpuku.

broTexHOIOrnYeCcKre METO/IbI B CEJICKIIMH PACTCHHI.

I'eneTnueckoe pelaKTHPOBAHKE KyIbTYpHBIX ~ pacTeHuil. YeM TreHeTHYeCKOepeaaKTUPOBAHUE OTINIAETCS OT
TEHETHYECKOM MOTU(DUKAIIH.

[Torck HOBBIX T€HOB-MHUILIEHEH: CyIecTBYIOIIMEe MeToauku. [Iposenenue in silico
aHaJM3a.

I'eHHas WHXXEHEpHs 3EPHOBBIX KYJIbTYyp. ['€HHas WHKEHEpHs XJIOIMYaTHHKA. | eHHas WH)KeHepHs TomaTa. [ eHHas WH)KECHEPHs COH.

['eHHAs HEYKCHEPHS IIONOBEIX Ky/IbTyp. | eHHAs HEKeHepus KapToders. JleMOHCTPAIHs BUACOPOIHKOBS,



Jlabopamopuvie u npakmuyeckue pabomul

[paktiueckas pabora «IIpoBenenue in SiliCO aHanm3a Ui MOMCKA HOBBIX T'€HOB- MUILICHEH Uil PEJAKTUPOBAHUS KYJIBTYPHOTO

pacteHus (Ha BEIOOD)».

4. Huscenepusa ¢ 6uonozuu scueomnuix (5 u)

COBpeMeHHBIe METO/bI B KHMBOTHOBOACTBC: TpaHCIINIaHTaluA 3M6pI/IOHOB,XI/IMCprIe JKUBOTHBIC, KIIOHUPOBAHUC.

1 owm IIPUIIOKEHUE.
2 Cwm. MIPUIIOKEHUE.

I'ennas HWHKCHCPUS B ) KUBOTHOBOJICTBC.

Jlabopamopnule u npakmuuecKkue pabomul
[Mpaktrueckas padora «[IpoBeaenue in SilicO aHanmm3a /Ui HOMCKA HOBBIX T€HOB-MHUIICHEH ISl pEIAKTHPOBAHKSI )KMBOTHOTO» (Ha BHIOOD).

HccnegoBaTenbckas pa60Ta «I'eHHas HHXXCHCPUSA JKHNBOTHBIX: APTYMCHTHBI3Aa U IIPOTUBY.



TEMATHYECKOE IINTAHUPOBAHMUE

TeMbl 3aHATUI KomuuectBo OcHOBHOE cofiep)KaHue Buns! nestenpHOCTH 00y4arOIIMXCS Jlata DJIEKTPOHHbIE
1aCoB uupoBbIe
00pazoBaTeIbHbI
€ pecypchl
Moayiab «ArpoTeXHOJOTUM HACTOSIIIEro U Oyaymero». 10 kiacc
1. BuorexHoNOTHs KaK Hctopusa BO3SHUKHOBEHHUS HAYKH, PackpeiBath conepxaHue TEpMUHOB U pH meTp,
Hayka OCHOBHBIC Pa3/eIibl, CBSI3b MOHSITUN: HayKa, OMOTEXHOJIOTHS,
GHOTEXHOJIOTHH C IPYTUMH arpo6HOTEXHONOTHH. Lndposas
HayKaMH OnuceIBaTh MPOLIECC BHITTOIHEHUS nadopatopis
(Grornorueii, GOTaHHUKOIA, HCCIIEAOBAHUM U POTHO3UPOBATh AR THIKOTILHHIOR
obopynoBaHus

300JI0THEH,

MUKpPOOHOJIOTHEH, OMOXUMUEH,
(hmsmonoruei, reHeTUKOH,
MEIHUIMHON) ¥ OTpacisiMu

MIPOMBIIIIEHHOCTH (TTUIIIEeBas,
Jerkas),

CEIIbCKOTr'0 XO35HUCTBA

()KI/IBOTHOBOI[CTBO,
paCTeHI/ICBOHCTBO)

Y 3/IpaBOOXpaHEHHEM, H3BECTHbIE
By3bsl 1 H1U, cBsi3aHHBIC

¢ OMOTEXHOJIOTHE:

OUI] buorexunonornu PAH,
OI'bHY BHUNCEB,

OI'BHY OUIL BUP,
OI'BHY

BHUNCXM, ®T'BHY UIul"
CO PAH,

O®I'AOY BO

MOTU, OI'BOY

Pe3yaBTaThI SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAyYHbIC
IITIKOJIBI B 00JIaCTH OMOTEXHOIOTHH.
PasznnyaTh pasziesnbl OHOTEXHOIOTHI
KaK HayKH.

CpaBHUBATh CBS3b OMOTEXHOJIOTUU

C Pa3IMYHBIMHU OTPACIISIMHA HAYKU U
MPOMBIIIJICHHOCTH.

BBISBIIATE pasiudust MEX Ly
pasaenaMu OHOTEXHOJIOTHH.
DopMyTUPOBATH U OOBSICHATH
MIPUHIIMIT PA3BUTHS HAYKH
6I/IOTeXHOHOFI/II/I. Brinonnenue
MPETOKEHHBIXHCCIIEI0BATETHCKUX

pabor:
«Co3manne OMOJIOTHYECKHA aKTUBHBIXI00aBOK 1

BUTAMMHOB), « BBIBEICHUEHOBBIX COPTOB PACTECHU,
MIOPOJI ’KUBOTHBIX C 3alaHHBIMU CBOMCTBAMMN»,

Hentp «Touka
pocTa»

Bubnunoreka
HOK

https://doc
s.cntd.ru/

DNeKTPOHH
BIADOHT
MIpaBOBOM
17§
HOpPMATUBH
o-
TEXHUYECK
oM
nH(popmart
uu
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BOMI'Y,
®I'BOY BO
CIIery,
®I'AOY BO
HI'Y,

OI'bOY BO PTAY-MCXA umMenu

K.A. Tumupszesa.
CoBpeMeHHbIEC HATIPABICHUS

Pa3BUTUAATPOOUOTEXHOIOT HIA.
MeTopI OMOTEXHOJIOTHH B HAYKE U

MPaKTUKE

«Co3znanue OakTepuii, CHOCOOHBIX

nepepabaTbIBaTh HE()Th MYCTPAHSATH ITOCIEACTBHS

€C PA3JIMBOB IIJIFOCHI U MUHYCBI».

Okckypeus «buoTexHonorus: Hayka u
JKU3Hb» B By3 uin HU

2. O0mue moHATHA
OMOTEXHOJIOTUHI

INoHsATHE OMOTEXHOIOTHH.
3aueM 4erIoBeKy
OHMOTEXHOJIOTHH, B YEM HX
MPEUMYILECTBO MEPET
XAMHYECKAM CHHTE30M.
OCHOBHBIE OOBEKTHI
OHMOTEXHOJIOTHU:
MIPOMBIIIICHHBIC
MUKPOOPTaHU3MBI, KJICTKH U

TKaHH paCTeHHﬁ, KHUBOTHBIX.

IIpaxTrueckas padota «lIpumepsl

IIPUMCHCHUA OMOJIOrHYECKUX

00BEKTOB B TBOEH KU3HID)

PackpsIBath copepxaHue TEPMUHOB U ITOHATHIM:
00BEKTHI OMOTEXHOIOTUH, KJICTKHA M TKAaHH
pacTeHHi, >KUBOTHBIX,MUKPOOPTaHU3MBI.
OnwuceiBaTh Mpolecc OHOTEXHOIOTUIECKOTO
MIPOM3BOJACTBA. XapaKTepHU30BaTh Pa3InIHbIC
00BEKTHI ONOTEXHOJIOTHIA.

Paznuuarh npoMBIILUIEHHBIE MUKPOOPTaHU3MBI,
KJIETKH U TKAHHUPACTEHHIA, )KHBOTHBIX KaK
OMOTEXHOJIOTHYECKUE OOBEKTHI.

CpaBHHUBATb MEXIY COOOH MPOLIECCHI
XUMUYECKOT0 CUHTE3a M OMOTEXHOIOTHH.
BruBiisate HanOonee 3¢ eKTHBHBIEOOBEKTHI
OMOTEXHOIIOTHH.

XapakTepru3oBaTh OCOOEHHOCTH CTPOCHHUS U
(hyHKIIMH pa3nmMIHBIXONOIOTHIECKIX
0OBEKTOB.

DopMyTHPOBATH U OOBSCHATH IPUHITUI PaOOTHI

OHOTEXHOJIOTUYECKOTO HpOHSBO,I[CTBaBLI6paHHOI>'I

IPYIIIBI BEIIECTB/ MAaTEPHAIOB

Hudposas
nmaboparopust

JUIA IIKOJIBHUKOB
00opymoBaHuUs
Hentp «Touka
poctay

Hudposas
naboparopust

JUTSI ITKOJIBHUKOB
000pyIoBaHuUs
Hentp «Touxa
pocTa»




3. OcobeHHoCcTH

ArpOOHOTEXHOJIOTHH

Ilenu u 3amaun
arpoomoTexHoIoTHH. OCHOBHBIC
00BEKTHI arpOOHMOTEXHOIOTHH.
Buotexnonoruueckue
MOJIXOJIBI

JUTSL HaJIS)KHOTO COXpaHEHUs
KOJUICKIIUH TeHETHYESCKUX
pecypcoBpacTeHuil u
JKUBOTHBIX. [ToHSATHS

0 IOJIEBEIX, IN Vitro u
KpUOKOJUIeKIUsIX. Poct u
Pa3BUTUCSIKUBOTO OOBHEKTA B
3aMKHYTOM CHCTEME B
KOHTPOJIMPYEMBIX YCIOBUSIX:
KaK 3TO BO3MOXHO.
OcHoBHbIE

TIOMEIIEHHUS JJIst
ITOJIHOLIEHHOM

paboThI

71a00paTopruu OMOTEXHOJIOTHH
(TaMUHapHAs KOMHATA,
CBETOBAs, ABTOKIIaBHAS
KOMHATBI, TIOMEIIEHUE IS
MPUTOTOBJICHUS MUTATENBHBIX
cpell, MOeYHast): UX
(GYHKIIMOHA ¥ OCOOCHHOCTH.
OcHoBHBIE TPUOOPEI

JUTSE OpraHu3anuu
naboparopuu

OHMOTEXHOJIOTHH, HX

PaCKpLIBaTL COACPIKAHNEC TCPMUHOB HUIOHSATHIA:

COXpaHEHUE PAaCTCHUH U KUBOTHBIX, BUIbI
KOJIJIEKIIMH TeHETHYEeCKOro pa3Ho00pa3us.
OmnuceIBaTh MPOLIECC COXPAHEHUS U
Pa3MHOKEHUS PaCTCHUI

B KOHTPOJIHUPYEMBIX YCIOBHSX CPEJIBI.
Xapakrepr3oBath (a3bl pocTa U pa3BUTUSL
pacTeHul B 3aMKHYTON CUCTEME.
Paznuuate mpenMyiiecTBa U HEAOCTaTKH
Pa3NUYHBIX TUITOBKOJUICKLIUH.

CpaBHUBATH ATaITBI pabOTHI

B JabopaTropu OMOTEXHOJIOTHH. BEISBIATH
Haunbonee 3G GeKTHBHBICTTPUEMBI IS
COXpaHeHus1 00pa3LOBPACTEHUI U )KUBOTHBIX.
XapakTepru3oBaTb OCOOEHHOCTH CTPOCHUS

1 QyHKIMH 00pa3IOBpaCTEHHN.

dopMyaupoBaTh U 00BICHATH TPUHIIUTT

KPHUOKOHCEPBALIUU PACTEHUI

Hudposas
nmabopaTopus

JUTSI ITKOJIBHUKOB
o0opynoBaHus
entp «Touxa
poctay

Mukpockon ajs
HIKOJIEHUKOB
obopynoBaHus
Hentp «Touxa
pocTa»




(hYHKITUM HBO3MOXKHOCTH
(aBTOKIAB,

CyX0’KapoBoii mkad,
TUCTHILISATOP,

pH-meTp, Beckl, tamuHap-00KC,
CTEpUIIN3aTOP HHCTPYMEHTOB,
CBETOBAasl yCTAaHOBKA,
KJIMMaTHyeckasikamepa, Y O-
HNOHHM3aTOpP, XOJOAUJIbHUKHU JJIA
XpaHEHUS UTATENbHBIX CPEN U
zp.).

WHCTpYMEHTHI 15l TPUMEHEHUS
METOJI0B OMOTEXHOJIOTUU
pacTennii (mpenapoBabHAs UrJa,
CKaJIbIIENh, TUHIIET, HOXKHHIIHI ).
OCHOBBI TEXHHUKHOE30TTaCHOCTH
npu padoTte

¢ mpubopamu. OCHOBHEIE
MIPHOOPHI ISl OpraHU3aIHH
71a00pPaTOPUU OUOTEXHOJIOTHH:
aBTOKJIAB, CyX0KapoBOil mkad,
pucrtuuiarop, pH-meTp, Becsl,
JaMuHap-00KC, CTEPUITN3ATOD
HHCTPYMEHTOB, CBETOBAsI
YCTaHOBKA, KIIMMaTHYECKast
kamepa, Y @-HoHu3aTop,
XOJIOJTMITBHUKH JUTS XPaHEHHSI
MUTATEIBHBIX CPEJ] U JP.
MHCcTpyMeHTHI aiis

IIPUMCHCHUA METOO0B

pH merp,




OMOTEXHOJIOTHH PACTCHHIA:

MperapoBaIbHast UIJIa,

CKaJIbIIC/Ib, ITIMHIICT, HOXKHUIIBI.

IIpakTrdaeckas pabora

«KynprypHOE  pacreHue

B

KyJIbTypalbHOM COCYE: OIIUILIU

pacTeHue B IPOOHPKEY.

HccnenoBarenbekas pabota

«PocT 4epeHKOB pacTeHHl B

BOJIE C Pa3HBIM

ypoBHeM pH»

4. KynbTypa KIETOK U
TKaHEeN

Mertonb! KyJIbTypbI KIIETOK U

TKaHel B cenekuuu. Kamnycnas

KynbTypa. KynpTypa kietok u

arperatoB kieTok. Kynsrypa
nporomuactos. Ilonyuenue
COMAaTHYECKHX THOPHUIIOB
METOJ/IOM CITHSTHUSI
M30JIUPOBAHHBIX
npororutactoB. Knetounas
U B IPAKTHUKE PA3IUYHBIX
HHMU: 31ak0oMCTBO C
JUTEPaTypPOr — HAYYHBIMHU
MyOJIMKAIMSIMA TI0 Pa3HBIM
o0BbeKkTaM (MUKPOOBI,
pacTeHus, JKUBOTHBIE).
XapaKkTepuCTHKA KIIETOK,
KYJIbTUBHPYEMBIX in Vitro.
MopdoreneTnyeckue nyTH

Pa3BUTHS KJIETKH in Vvitro.

PackpsIBath copepxaHue TEPMUHOB U ITOHSATHIM:
KaJulyc, MPOTOIJIACT, COMAaTHYECKHI THOPHU,
rartonst, mramm. OMUCHIBAaTh MpoIiece
KyJIbTHBHPOBAHHA KIIETOK U TKAaHEH pacTeHHI U
JKUBOTHBIX. XapaKTEPHU30BaTh PAa3HbIC ATAIIbI
KyJbTHBHPOBAHHA KIIETOK U TKAHEH pacTeHHI U
JKUBOTHBIX. BoIsSIBIIATE Hanbosee 3 pekTuBHbIC
METOJIbl KyJIbTHBHPOBAHHUS KIIETOK U TKAHEU
pacTeHMH, JKUBOTHBIX, MUKPOOPTaHH3MOB.
XapakTepru3oBaTh OCOOCHHOCTH CTPOCHHS U
(hyHKIIMH KIIETOK M TKaHEH pacTeHuH,
YKUBOTHBIX, MUKPOOpPTraHu3MoB. ®opMyIupoBaTh
1 OOBSICHSTH IPUHIIAI BEDKUBAEMOCTH, pOCTa M
Pa3BUTHUS KyJbTUBUPYEMBIX KJIETOK M TKaHEH
cenekuus. Mcnosib30BaHue rarioniny B
cesiekunu. [lpumMeps! npuMeHeHns KyJIbTyp
KJIETOK M TKaHEH B HAYYHBIX

HCCICOOBAHUAX

Hudposas
nmaboparopust

JUTSL IKOJIBHUKOB
00opymoBaHus
Hentp «Touka
pocTa»

pH meTp,
Hudposas
naboparopusi
JUTSL TIKOJIEHUKOB
obopynoBaHus
Hentp «Touxa
poctay

Hudposas




M3BecTHBIE KOJIEKLIUU
OMOTEXHOIOTUIECKIX
00BEKTOB — UX POJIb, 3aJIa4H,
cocTaB, mpuMepsI (in vitro
KOJUICKIIUU PACTCHUM,
KOJUIEKIINH I TaMMOB
MUKpoOpranuzMoB. CemuHap
10 IPOYUTAHHOM JIUTEpaType,
JTOKJTaJIbI 00YYAIOIITUXCS ).
buoTtexHoMOTMS IPON3BOICTBA
KYJIbTYPBI KJIETOK, TKAaHEN U
OpPraHOB PACTECHUU.
[TpakTudeckas pabota
«IIpoTomnnacTsl KIETOKY.
Hccnenoparenbckas padota
«CymecTByIoIme KOJUIEKIIHA
KJIETOK M ITaMMOB B Poccun n
WX POJIb B PA3BUTUHU
T€HETUYECKUX TEXHOJIOTHII.
HUccnenoBarensckas pabora
«". 1. Kaprieuenko kak
TE€HETUKIKCIIEPUMEHTATOP U

OMOTEXHOJIOT

naboparopust
JUIS IIKOJIbHUKOB
obopynoBaHus
Lentp «Touxa
pocTa»

5. [lurarensHbIe cpeasl
MI11arpoOMOTEXHOIOT Uit

Makpo- 1 MUKPO3JIEMEHTBHI,
HUCTOYHHUKH YIIIEBOJIOB,
BUTaMMHBI, KEJIUPYIOIINE
areHThbl. THIIBI MUTATENBHBIX
Cpea — XKUAKUE U TBEPIBIE.
[IntaTensHble cpeab!

JJIs OHMOTEXHOJIOTUU

PackpsiBath conep:kaHue TEPMUHOB UITOHSITHIA:
NUTaTeIbHAas Cpelia, KOMIIOHEHThl MUTATEIbHON
cpensl, pH pactBopa.

OnuckIBaTh MPOIECC IPUTOTOBICHUS
MMUTATCIbHBIX CPEA TJIA Pa3HBIX 0O0BEKTOB.
XapakTepu3oBaTh MPOLECC MPUTOTOBICHUS

MMUTATCIbHBIX CPEAB 3aBUCUMOCTH OT

pH meTp,
Hudposas
nmaboparopus A
IIKOJIbHUKOB
obopynoBaHus
Hentp «Touxa
pocTa»




pactenuii. Pazpabotka
HOBBIX ITUTATENbHBIXCPELL,
B TOM YHCJIE BKJIIOYAIOIINX
OMOCTUMYIISITOPEI H

Jpyrue
peryasTopsl pocta. MeToasl

ONTUMH3ANU MMATATCIIbHBIX CPC.

OCHOBHBIE KOMIIOHEHTBI
MUTATENLHBIXCPET
(MaKpodIIEeMEHTHI,
MHUKPOAJIEMEHTBI, HCTOYHUKH
yriaepoza, BATAMUHBI,
JKEIUPYIOIIUE areHTHI,
PETYIATOPHI POCTA).

Yposens pH nurarensHOM
CpeZbl U €ro BIMSHUE Ha
pa3Butue pacrenuil. Becol, pH-
METp.

JlaboparopHas pabota
«[IuTarenbHpIeCpPEBl U YCIOBUS
KYJIbTUBHPOBAHUSI, KYJIbTYPBI
PacTUTENBHBIX KIETOK U
TKaHEN.

IIpakTudeckas padora
«IIpuroToBneHNE CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MaKpo- U
MHUKPO3JIEMEHTOB MMUTATEIbHON
cpeaplno nponucu Mypacure u

Ckyray.

[IpakTrnyeckas pabora

BBEIOPaHHOTO

00bEKTA UCCICAOBAHUS.

Pa3nuyath THIBI IUTATEIBHBIX CPEIB
3aBHCUMOCTH OT 33/1a4¥ KYJIbTHBUPOBAHHUSI.
CpaBHUBaTh PaCTBOPUMOCTH BEIIIECTB BO BpeMs
[IPUTrOTOBJICHHS MTUTATEIbHBIX cpell. CpaBHUBAThH

TUIIBINTUTATCIIbHBIX CPEJ B 3aBUCHUMOCTH

OT HX COCTaBa.
Br1saBagTh HaI/I6OHCC Ba’KHbIC KOMIIOHCHTbI
MUTATEILHOU CPEJIBI U IPOTHO3UPOBATH AP (HEKT OT
HEXBAaTKUKAXKIOTO U3 KOMIIOHEHTOB.
XapakTepr3oBarb (GyHKIUH KOMIIOHEHTOB
MUTATEIbHBIX cpell. PopMyIHpoBaTh U OOBICHATH
NPUHUUI KYJIbTUBUPOBAHMS PACTCHUIMHA

MUTATCJIBbHBIX CPEAAxX pas3IMIHOro COCTaBa.

Jatuuk
BIIQXKHOCTH
TTOYBEI
KomOunamIpO
BaHHBIN
JATIUK
TeMIIepaTyp
bl BO3IyXa,
BIIQYKHOCTH

u COz




«HpI/IFOTOBJ'IeHI/IC IINTATCIIBHBIX
cpeanns BBEACHUS B KyIbTYpY
in vitro»

6. Perymnsropsl pocta Kak
(hakTOpHI ycriexa
OMOTEXHOIJIOTUU PAaCTEHUI

Pocrt u pa3Butue

pactenuil. OctanbHbIe

3TaITbl OHTOTCHE3A.

O01re 3aK0OHOMEPHOCTH
pocTapacTeHui.

OCHOBHBIE KJIacChl
(hUTOTOPMOHOB (ayKCHHBI,
IIUTOKHUHUHBI, THOOCPEILTUHBI,
ABK, sTunen u np.)u ux
(yHKIIMU Ha pa3HBIX dTanax
PasBUTHS PACTCHUSI.
N3BecTHBIE reHeTUUECKHE
MEXaHHU3MBbI, KOHTPOJIUPYIOIIHE
pOCTH Pa3BUTHE PACTEHUM.
OHOOreHHbIE U

9K30I'CHHBIE

PETYIATOPHI POCTa

pacTeHuiiB

npoOupkKe.

JlaboparopHas padota
«DeHOoTUTINYECKASI OTICHKA POCTA

Y pa3BUTHUS paCTEHUI B

3aBUCUMOCTHUOT HaJIMYHUA

PackpeiBaTh copepxkaHUE TEPMUHOB U MOHSTHIL:

(PUTOrOPMOHBI, PETYIISITOPHIPOCTA PACTEHHH.
OnuceIBaTh MPOLIECC POCTa UPA3BUTHS

pacTeHui.

XapakTepru3oBaTh MpoLecc pocTa

" pa3BUTUA paCTeHI/Iﬁ B 3aBUCUMOCTHOT I'€CHOTHUIIA
U OKPY>KaloIUX YCIOBUM.

Paznmnyath GyHKIMU PETyJISTOPOBPOCTA.
CpaBHUBaTb GYHKLUH PEryJIITOPOBPOCTA.
BhISBIIATE PYHKIMK PETYISATOPOB POCTA 10
MpeUIOKEHHBIM 3 dexTam. XapaKTepr30BaTh
0COOEHHOCTH CTPOSHUS U PYHKIMH Pa3THIHBIX
(hUTOTOPMOHOB.

dopMyIUpOBaTh U O0BICHATH
MIPUHIIATT BO3JIEHCTBHS (PUTOTOPMOHOBHA POCT H

Pa3BUTUC paCTCHI/Iﬁ

buomunorexa LIOK
https://m.edsoo.ru/
863e99c6

https://www.cons

ultant.ru/ —
KoncynbTanT
UTIOC
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(hUTOropMOHOB

B IIUTATEJILHOM cpeie»

7. Buorexuonorus
[pacTeHUI

10

Bo3MoHOCTH IPUMEHEHHS
arpoOMOTEXHOJIOTHIA B CEJICKIIUH,
CEMEHOBOJCTBE U
MMUTOMHUKOBOJICTBE. bone3nu n
UMMYHUTET pacteHuii: or H.M.
BaBuioBa 10 COBpEMEHHOCTH.
YckopeHHast U TpaJulIuOHHAS
CEJIEKIIMS: COKPAI[aeM CPOKH
MOJTY4EHUS] HOBBIX COPTOB.
OCHOBHBIE METOIBI CETICKIIHU.
I'u6puau3zaius. @opmer oTOOpA.
OcCHOBHBbIE HaIlpaBJIEHUS
CEJICKLUH: yIyUIlICHHE
YPOXKAHHOCTH, YCTOWYMBOCTH K
OMOTHYECKNM U a0HOTHYECKUM
¢akropam. O310poBICHHE
pacTeHuii OT BUPYCOB C TIOMOIIBIO
METOJI0B OMOTEXHOJIOTUU: METOIbI
KYJIBTYPBI alTUKAILHBIX MEPUCTEM,
TEPMOTEPAITUH, XEMOTEPATIHH,
KpHOTEpaIHy 1 KOMILIEKCHOM
tepanuu. [lonyuenne
0370pOBJIEHHOTO
nocajiouHoroMaTepuaia — KiyoHen
KapToQems ¥ CaKEHIIEB TI0JOBBIX
KyneTyp. KynsTuBrupoBanue
pacTUTENHLHOTO MaTepHrasa B
KYJIBTYpE in Vitro: OCHOBHEIE
HPUHIIMIIEL ¥ MOJEIH
KynsTHBHpOBaHMs. Kamtycorenes,
CYCHEH3HOHHBIE KYJIBTYPbI

PackpbiBaTh cojepkaHue TEPMUHOB M TTOHSATHM:
CEeJIeKUHUsl, CEMEHOBOJCTBO, MUTOMHHKOBOJICTBO,
MUKPOPa3MHOXKEHHE PacCTeHUl, 0300pOBJICHUE
pacTeHui. OnuceiBaTh npouecc
MHKPOPa3MHOKEHUSI PACTEHUN, CO3JaHUS HOBOTO
HMCXOIHOTO MaTepuaia Uisl CeleKInd, OoTOopa,
03J0POBJICHUS pacTeHuit u MOJTYYCHUS
03JOPOBJIEHHOTO MOCa0YHOTO Marepuana.
XapakTepu3oBaTb  IPOLECC  YCKOPEHHOH U
TPaJULIMOHHOW CEJEKIMH, MHUKPOPa3MHOKEHHUS,
O3JIOPOBJIEHUSI pacTeHUW. Paznuyate MeToibl
CEJIEKIIH, CIOCOOBI O03/70pOBJIEHHA PACTEHUU.
CpaBHUBaTb  METOJABI  CENIEKIUH,  CIIOCOOBI
037I0POBJICHUS pacTeHuil. BriaBiare Hanbonee u
HauMeHee

3¢ heKkTUBHbIE CIOCOOBI TMOJIYYCHUS HMCXOIHOTO
Marepuaiga IS CeNeKIWH;  O3JAOPOBJIICHHS
pacreHuii. XapaKTepu3oBaTh OCOOCHHOCTH U
(YHKIMUM ~ METOJIOB  CENeKIMH,  CIocoOO0B
0370poBieHUs pacTeHuil. dopmynaupoBare U
OOBSICHATH MIPUHITUI TPaIUIIUOHHON u
YCKOPEHHOH CeNeKLUMH, NPUHLUI pPadOThl TOTO

HJIK UHOT'O MCTOAAa O3 I0POBJICHU paCTCHI/Iﬁ

https://www.cons

ultant.ru/ —
KoncynbTant
TUTIOC
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pactenuii. MUKpopa3MHOXKEHNE
pacTeHuH. DKOHOMHIECCKHUI

3¢ }eKT OT BHEIPECHHS METOIOB
OMOTEXHOJIOTHH B
pacrenueBoacTBo. Kpuoxpanenune
pactenuii. KppuonpoTeKkTopsl.
[HocTkproreHHast pereHepamusi.
Buonornueckue cpeacTsa 3amuThl
pacTeHuil: NpeuMyLIeCTBa U
MEPCIEKTUBEI TPUMEHEHUSI.
Tepmoc u cocyn [dproapa c
JKUIKUM a30TOM, KPUOIIPOOUPKH.
IIpakTudeckas pabora
«Pa3MHOXKeHNE MI0I0OBBIX
pacTeHu YepEeHKOBAHUEMU
MHUKPOPA3MHOXECHUEM — IPUMED
MaJIMHBI (WK 3eMIISTHUKH,
€KEBUKH, CMOPOJIUHBI )».
IIpakTudeckas padora «BBenenne
pacTeHuii B KyJbTypy in vitro u
MO/ JIEP>KAHUE YUCTOUN KYJIBTYpbI
9KCTIAHTOBY. [IpakTrdeckas
pabora «Pa3MHoOkeHue KapTodens
B ipoOupke». Mccienoparensckas
pabora «Kak moiy4aroT IOTOMCTBO
BEreTaTHBHO Pa3MHOKaeMbIX
KyJNbTYp €CIIM HE CEMEHaMM?»
HccnenoBarenbckas paboTa
«BpIpamuBanue pacTeHUN B
npobupkey». MccnenoBarenbckas
pabora «Kak 00kbsi KOpOBKa
ypo’Kaii criacaja — 0 COBPEMEHHBIX
croco6ax OMOJIOrMYECKOH 3alIUTHI
pacTeHui»

HUTOI'O I10 MOV JIFO 34
TeMsl 3ausTUI KomiaecTro OcCHOBHOE COJIEpKaHNE Bunst gesitenbHOCTH 00yJaromuxcs Jlata  [J7ICKTPOHHbIC
9aCcOB nuppoBBIE

00pazoBaTeILHBIC




[pECYpPCHI

Moaynab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cesleKium». 11 knace (34 u)

1. l'enetnueckue 6 Crpareruu coxpaHeHus PackpbiBaTh copepkaHne TS pMUHOBH ITOHATHH: Lindposas
pecypceiPoccnn TeHETUYECKUXPECYPCOB. COXpaHeHHe pacTeHwui in Situ u ex situ. 1nabopaTopHst st
. . LIKOJIBHUKOB
CoxpaHeHue pacTeHUI OmnuceIBaTh MPOLIECC COXPAHEHUS PACTEHUM B
L . o i obopynoBaHus
In situ u ex situ. ycJoBHAX 1N SItU u ex Situ.Xapakrepu3oBarhb Lleutp «Touka
BnopecprHHe KOJUIEKIITUU CITOCOOBI COXpaHCHUA paCTeHI/Iﬁ B YCJIOBHAX pocTa»
Poccun. Komnexnys in situ u ex situ.
TCHCTHYCCKUX PECYPCOB Paznmuyate criocoObI coXxpaHeHUs pacTeHUil B
pacrennit BUP. I'epbapuii ycaoBusIX in Situ u ex situ.CpaBHuBath
BUH. Konexius 0COOEHHOCTH COXPAaHEHHUsI PACTEHHUI B YCIIOBHAX
TeHETHYECKUX PECypCoB A :
pecyp in situ u ex situ.
sxnBoTHBIX BHUUT PXK. . .
BrusBisats Haubosnee 3¢ GeKTHBHBIN TPUEM IS
KoJUIeKIIUUKIIETOK M IIITAMMOB .
COXpaHEHHUs1 KOHKPETHOrooOpasia pacTeHuH.
BHUNCXM.
XapakTepru3oBaTh 0COOCHHOCTH U(PYHKIIHH.
HccnenoBarenbckas paboTa
DOpMYITUPOBATE M OOBICHATH IPUHIMIT iN SitU 1 eX ndponast
«ITo marepuanam popyma ] PMYITHP pHHI Hudp
SItu coxpaHeHus n1abopaTopHst st
«I'enernueckue pecypcebl Poccum» . KL HAKOB
TeHETHUECKUX PECYPCOB PACTEHUI
obopynoBaHus
Hentp «Touxa
pocTa»
2. OcHOBBI 8 HacnencteeHHOCTh U PackpsIBaTh conepikaHre TEPMUHOB U IIOHSITHIA:
TCHETHKH U M3MEHYUBOCTH —OCHOBHBIE HaCJIeICTBEHHOCTh, H3MEHYMBOCTS, reH, JJHK,
CEIIEKIUN CBOMCTBA XKUBBIX OPraHU3MOB. PHK, 6enox, 3aK0H TOMOJIOTHYECKHX PSIOBB

H3meHunBoCTh MyTallUOHHAsA U HaCHe}:[CTBeHHOfI N3MCHYHUBOCTH.

MOIU(DUKALINOHHAS. OnuceIBaTh NPOSIBICHUS MOTUGUKAITHOHHON U
T'en — MaTepuanbHbI HOCUTEH MyTaIllMOHHOWM3MEeHUUBOCTH, cTpoeHue JJHK u
PHK, 6enkos.

XapakTepru3oBaTh CTpOoeHHE U QPYHKIMH

HAaCJICACTBCHHOCTH U

HN3MCHYHUBOCTH. HYKJ'ICI/IHOBLIC




KHUCJIOTBHI.
Jlokann3anus TeHeTHIECKOTO
Marepuana B kieTke. [lenenue
kneTok.Permmkamus JJHK.
OcHoOBHas 0OTMa MOJIEKYJISIPHOM
OMOJTOTHH.

Tpanckpunus.

Tpanciauus.

MyTanuu.
3aK0H rOMOJIOTUYECKHX PSTOB

B HaCJIEJCTBEHHON
HU3MEHYUBOCTH H.N.
Basuiosa B 1920 u 2020 rr.
[TpakTudeckas padbota
«MoaundukanroHHas
WU3MEHYUBOCTH B TIPUPOJIEH
(cobpaTs ¥ CpaBHHTH JIMCTHA,
[BETKH C OJTHOT'O PACTEHHUS

W/WJH C PA3HBIX).

HUccnenoBarensckas padora «'MO

PTO MyTaIlMK WK MOAU(UKALIAN?Y

HYKJIEHHOBBIX KHCIIOT,0€JIKOB.

Paznuuate Thnbel n3MeHunBocTH. CpaBHUBATD
MYTAaIMOHHYIO U MOIU(PHUKAITHOHHYIO
HW3MEHYUBOCTh. BEISBIATE MOTUDHUKALINN U
MyTalun. XapakTepu30BaTh 0OCOOCHHOCTH H
¢ynkumn IHK, PHK, Genkos.
DopMynUpoBaTh U OOBICHSITH

MPUHIAI 1HCTBHS 3aKOHA

TOMOJIOTHYECKHX PSIIOB

B HACJICACTBEHHOM M3MEHUYHNBOCTH

3. Unxenepus

B OMOJIOTHH pacTeHUH

15

Knerouynas u rennas
WHXEHEPUS pacTeHUH 1JIs
Pa3BUTHS CEJIEKLUU.
IIpuponHo-TpaHcreHHbIE
pacrenusi.Pacrenusi-
onodadpuku.
buortexnomornueckue

METOABIB CCICKIINHN

PackpriBath conepxaHne TEPMUHOB HITOHSATHIA:
KJIETOYHAS ¥ TeHHAs HH)KCHEPHsI PaCTeHUH,
reHeTruueckoe penakruposanue, MO, in silico
aHaJIn3.

OnuckIBaTh OPOLECC KIETOUHON UT€HHOM
WHXCHEPUHU PACTCHUMN, TIPUHIIUITHI
TEHETUYECKOT0 PEJAKTUPOBAHUS, CO3/IaHUE

I'MO,3tamns! in silico ananusa.

Hudposas
naboparopus AJis

IIKOJIbHUKOB
obopynoBaHus
Hentp «Touxa
pocTa»




pacTeHHH.

T'emeTnueckoe
pEIaKTHPOBAHUC
KYJIBTYPHBIX PaCTEHUI.
Yem reHeTnueckoe
peIaKTHpPOBaHNE
OTJINYAETCS OT
TeHETUYECKOU

MO IU(UKALINH.

Tlonck HOBBIX T€HOB-
MHUILICHCH:
CYIIECTBYIOINE
METOIHKH.

IMpoBenenune in silico
aHaJn3a. I'ennas
WH)XCHEPHUS 3E€PHOBBIX
KYJIBTYD. I'ennas
WH)XCHEPHS
xjonyaTHuka. ['enHas
WH)XEHEpHs ToMarTa.
I'enHas MHXEHEPHS COM.
I'ennas nmxeHepus
TUTOJIOBBIX KYJBTYDP.
I'ennas nmxeHepus
KapTodens.
[IpakTrueckas padbora
«IIposenenue in silico ananusza
JIUISL TIOMCKA HOBBIX T€HOB-
MUIICHEH [T peaKTUPOBAHHUS

KyJIbTYpHOTO pacTeHus (Ha

XapakTepru30BaTh COBPEMEHHBIE JOCTHKEHHUS
TCHHOH ¥ KJIETOYHOW WHXKCHEPHUHU PA3HBIX BUJIOB
pacrenwuii,nposenermue in Silico anammsa.
Pa3nnyath reHHyI0 U KJIETOYHYIO
WHXESHEPHIO.

CpaBHUBaTh OMOTEXHOJIOTHIECKHE METOBI B
CEJIEKIIUU pacTeHUU. BBISIBIATE paziuuus
MEXTy T€HETHUECKUM PETaKTHPOBAHUEM H
TeHETHYECKOW MOTU(UKAITHEH.
XapakTepru3oBaTh 0COOCHHOCTH UPYHKIIHH.
dopMyarpoBaTh U 00BICHATH TPUHIIUT
KJIETOYHON Y T€HHOM UHXXEHEPHUU,
TeHETUYECKOTO PelakKTHPOBAHUS U
TE€HETUYECKOMN

MoaudUKAIUN

Hudposas
nabopatopust IIst

LIKOJIBHUKOB
00opymoBaHus
Hentp «Touxa
pocTa»




BBIOOD)»

4. Nmxenepus 5 CoBpeMEeHHBIE METO/TBI B PackpbiBath cojiepaHie TEPMUHOB U TTOHSTHUH. Ludposas
. nmaboparopus s
B GHOJIOIHH SKHBOTHEIX JKUBOTHOBO/ICTBE: OnuceIBaTh TPAHCIUIAHTAIIUIO SMOPHUOHOB, paTop
IIKOJILHUKOB
TpaHCIIAaHTANNs YMOPHOHOB, XHUMEPHBIX JKHBOTHBIX, KJIOHUPOBaHHE.
obopymoBaHus
XUMEPHBIE KIUBOTHBIE, XapakTepu30BaTh TPAHCILIAHTAILIUIO SMOPHUOHOB, Ilentp «Touka
KIIOHHpOBaHUeE. | eHHast XHUMEpHBIX JKUBOTHBIX, KJIOHUpOoBaHue. Pa3nudare pocTay
WH)XCHEPHS B TPAHCILIAHTALUIO IMOPHUOHOB, XMMEPHBIX
JKUBOTHOBO/ICTBE. JKUBOTHBIX KJIOHUpoBaHue. CpaBHUBATh
[IpakTrueckas pabora TPaHCIUIAaHTAI[IO SMOPHOHOB, XMMEPHBIX
«IIposenenwue in silico JKUBOTHBIX, KJIOHUPOBaHUE. XapaKTepU30BaTh Hudpposas
aHajau3a i IOMCKa HOBBIX 0coOeHHOCTH U (yHKIMH. DOopMynupoBaTh U 1mabopaTopHst st
. . IIKOJIEHUKOB
TE€HOB-MUILIEHEN IS OOBSCHATH PUHIIAIT TEHHOW WHXCHEPHH,
. 00opymoBaHus
peOaKTUPOBAaHUS KUBOTHOI'OY TCHETUYCCKOI'O PEAAKTUPOBAHUA U TCHETUYCCKOU HeHTp «Touka
(Ha BEIOOD). Mou(pUKauK pocTay
HccnenoBarenbckas paboTa
«l"eHHas nHXeHepUs
JKMBOTHBIX: apr'yMCHTHBI 3a U
IIPOTUBY»
HUTOI'O I1O MOAYJIIO 34
OBILIEE KOJIJMYECTBO 68
YACOBIIO

[NPOI'PAMME




MMPUJIIOKEHHUE. ®UJIBMbI U 3AIIMCU TEJEBU3UOHHBIX IPOI'PAMM

MoayJib «ArpoTexXHOJIOTHM HACTOsIIEro u Oyaymero». 10 kiaace

Tema 1. Buomexnonozusa Kak HayKka

Hokymenrtanbablii ¢pubeM Ceprest bpunesa «Hoerit cBet. Hukomaii Basumos». —URL: https://smotrim.ru/video/2618068

JloxkymenTanbublii puiibM «CeMeHa, KoTopble crmacyT yenoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayiab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekuum». 11 kiaace
Tema 1. I'enemuueckue pecypcot Poccuu
JlokyMeHTabHBIN QuibM «30J0ToM 3eneHbli 3amacy. 15 anpens 2023. — URL:https://smotrim.ru/video/2594704
Tema 2. Ocnogbl cenemuku u cenekuyuu
dunpmbl U3 nukiIa «Matpuiia Haykm». Science and plants. Hayka u pactenus.
3epHobo60BbIe. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8
Tema 3. Huicenepus 6 6uonozuu pacmeHuil
dunpmbl U3 nukia «Matpuna Haykm». Science and plants. Hayka u pacrenus.
I'enetnueckoe pegakrtupoBanue. — URL: https://tvspb.ru/programs/releases/107337/


https://smotrim.ru/video/2618068
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
https://smotrim.ru/video/2594704
https://www.youtube.com/watch?v=nCf9dl1Fpa8
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