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HOACHUTEJIBHAA 3AITUCKA

AKTYyaJIbHOCTH M HA3HAYEHHUE MPOTPAMMBbI

PaGouas mporpamma Kypca BHeEypouHOU gesTenbHOCTH «COBpEMEHHBIC
arpoOMOTEXHONOTHHU (arpOoOMOTEXHOIIOTHYECKUM MPOQUib)» sl CPEIHEro OOIIero
oOpa3zoBaHus (lajee — mporpamma) paspaboTaHa B COOTBETCTBUU C TpeOOBaHUSIMU
®denepanbHOr0 TOCYAAPCTBEHHOrO 00pa30BaTEIbHOIO CTaHJAApTa CpPEIHEro OOIIero
oopaszoBanus (PI'OC COO), opueHTHpOBaHa Ha OO€CICUYCHUE WHAUBUIYATbHBIX
MoTpeOHOCTEM 00YUarOIIMXCS U HAaNlpaBJieHa Ha IOCTUKEHUE TUIAHUPYEMBIX pe3yJIbTaTOB
OCBOEHHUSI MPOTrpaMMbl CPEHEro 00I1Iero 00pa3oBaHus C y4eTOM BbIOOpa Y4aCTHHUKAMU
o0pa3oBaTeIbHBIX OTHOLIEHUW KYpPCOB BHEYPOUYHOW JEATEIBHOCTH. DTO IO3BOJISET
oOecreuuTh equHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM MpOCTpAHCTBE
IIKOJIBHOT'0 00pa30BaHUs: HE TOJIHKO HA YPOKE, HO U 32 €T0 Mpe/eIaMH.

Hacrosimmii kypc npenHasHadyeH i YriyOJIEHHOTO M3y4YeHUs OMOJIOTHYECKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupeHnsi 0a30BbIX 3HAHWN, PA3BUTUS MPAKTUYECKUX

YMEHUH U HABBIKOB B COBPEMEHHOU OMOJIOTHH.

AKTYaJIbHOCTH pPeajiu3allMu MPorpaMmbl

[IporpamMmoii mpeaycMOTpeHO (OpMHpPOBaHHE COBPEMEHHOTI'O TEOPETUYECKOTO
YpOBHSI 3HaHWW, a TaKKe TMPAKTUYECKOrO OmbiTa paboThl C J1abOpaTOPHBIM
0o00OpynOBaHUEM, OBJAJCHUE MPUEMAMH HCCIEAOBATEILCKOW NeATEeNHhHOCTH. MeTOoIbI
OpraHu3anuMyd  O0pa30BaTEeIbHOM W  HAYYHO-HCCIIEIOBATEIILCKOW  JIEATEIbHOCTH
MpenycMaTpuBaoT (HOPMHUPOBAHHE Y OOYYAIOMMUXCSA HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIBI CAMOBBIPAKCHHSI M HHIUBUIYATbHOCTH CYKICHHM.

JIns moJIHOrO y4yeTa MoTpeOHOCTEH 00YydYaroIuXcsi B MPOrpamMMe HCIOIb3yeTCs
mudpepeHIIUPOBAHHBIA MOJIX0/, YTO CTUMYJHUPYET OOYYaroIIerocs K YBEIUYEHHUIO
MOTPEOHOCTH B MHIWBHUIYATbHOU, MHTEIIEKTYaIbHOU U MTO3HABATEILHOM JAESITEIbHOCTH
Y Pa3BUTHIO HAyYHO-UCCIIE0BATEILCKUX HABBIKOB. [IporpaMmmMa ctaneT BocTpeOOBaHHOM
B TIEPBYIO oOuepeb OOYy4YaloIIUMHUCSA, KOTOPhIE HMMEIOT CTOMKUM  HHTEpPEC
U COOTBETCTBYIOIIYIO MOTHUBAIIMIO K HM3YYCHHUIO TMPEIMETOB €CTECTBEHHO-HAyYHOTO
IIMKJIa, €CTECTBEHHBIX HAYK U TEXHOJIOTHH.

B Hactosmee BpeMs Ouonornyeckoe oOpa3oBaHHE JIOMKHO OOECIICUUTH
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, YKOJIOTHUECKYI0 U MPHPOIO0O0XPAHUTEIBHYIO

I'paMOTHOCTbD.



3HaHUs B 00JIaCTU OCHOBHBIX OHOJIOTMYECKHMX 3aKOHOB, TEOpHM U ujaeH
(GbOopMHUPYIOT HPABCTBEHHBIE HOPMBI M TPHUHIMIBI OTHOIICHHUS K >KHUBOM MPHUPOJIE.
B KkadecTBe IEHHOCTHBIX OPHUEHTHPOB OHMOJOTMUYECKOr0 OOpa30BaHUs BBICTYHAIOT
OOBEKTHI, M3y4aeMble B Kypce OHWOJIOTHH, K KOTOPBIM Y ydamuxcsi (OpMHPYETCS
[IEHHOCTHOE OTHOIIeHUE. [[pr 3TOM BeyIIyI0 pOJib UTPAIOT MO3HABATEIIHHBIC IIEHHOCTH,
TaK KaK JaHHBIM y4eOHBIM MPEAMET BXOIWUT B TPYIITY MPEAMETOB IMO3HABATEIHLHOTO
[IUKJIA, TJaBHAs IEIb KOTOPBIX 3aKIIOYaeTCs B M3YyYEHHWHW COBPEMEHHBIX CITOCOOOB
perieHus: TIo0aNbHBIX MPoOIeM coBpeMeHHOCTH. [Iporpamma mpecnenyer He TOIBKO
oOpa3oBareibHble, HO M BOCIHTATENbHBIE IIENIM, IOCKOIBKY OHAa CIIOCOOCTBYET
(hOpMHPOBAHUIO IKOJIOTMYECKOT0 U OMOTEXHOJIOTMYHOT'O MBIIIUICHHS Y TIOJIpacTaroIIero

ITIOKOJICHHA.

BapuanThl peaju3auuu nporpamMmbl ¥ (pOpMbI IPOBEACHUS 3AHATHH

Peanmzanus mporpamMmbl mpeAnonaraeT UCIoiab3oBaHue GopM padoThl, KOTOPHIE
NpeIyCMaTPUBAIOT AKTHUBHOCTh W CAMOCTOSITENIBHOCTh OOYYaIOIUXCs, COYETaHhe
WHAVBUIYAIbHOM W TPYNNOBOW paboThl, MPOEKTHYIO U  HCCIEI0BATEIbCKYIO
JeSTeNbHOCTh. TakumM 00pa3oM, BOBICUEHHOCTh O0YUAIOIUXCS B JaHHYIO BHEYPOUHYIO
JESTENbHOCTh IO3BOJUT OOECIEYUTh UX CaMOONpENEIeHUE, PaCIIUPUTh 30HBI
MOWCKAa CBOMX HWHTEPECOB B pPa3WYHBIX cdepax eCTECTBEHHO-HAYYHBIX 3HAHHM,
NEPEOCMBICIUTh CBOM CBSI3U C OKPYXKAIOUIMMH, CBO€ MECTO CpPEOu IPYTUX JIOJACH.
B memom peanuzarusi mporpaMmbl BHOCHT BKJIaJ B HPABCTBEHHOE U COIMAIBHOE
(dhopMHUpOBaHNE TUIHOCTH.

[Iporpamma MokeT OBITh peanu3oBaHa B pabore ¢ oOydarommmucsa 10 m 11
KJIaCCOB.

[IporpamMma kypca paccunTaHa Ha 68 4acoB, B paMKaxX KOTOPBIX MPEITyCMOTPEHbI
takue ¢GopmMbel pabOTBl, Kak Oecelpl, AWCKYCCHUH, MAaCTep-KJIACChl, AKCKYpCHUU
Ha MPOM3BOJCTBO, aHAJIU3 KEWCOB, BCTPEUH C MPEICTAaBUTEISIMH pa3HbIX Ipodeccui,
npodeccruoHanbHble TPOOBI, KOMMYHUKATHBHBIC W JICIOBBIC HWIPHI, KOHCYJIbTAIlUU
nejarora v ncuxosiora.

[IporpaMMa MokeT OBITH peann3oBaHa B TEYCHHE OJHOIO y4eOHOro roja
¢ oboyuaromumucs 10 u 11 xmaccoB, eciin 3aHATHS TPOBOMSTCS 2 pa3a B HENEIIO.
Wnu B TedeHue ABYX JIET, €CIU 3aHATHSA MPOBOIATCS | pa3 B HeAemto IS KIaccoB

OMOJIOTrHYECKOro MK OMOTEXHOJIOTMYSCKOT 0 HaHpaBHCHHﬁ.



B3aumocBsa3sb ¢ peaepaabHOil padoyei MPOrpaMMoii BOCIIMTAHUS

[Iporpamma Kypca BHEYpPOUHOM JEATENbHOCTHM pa3paboTaHa ¢ Y4ETOM
pexomeHnaanui GenepanbHoOil pabodeit mporpaMMbl BOCITUTAHUS, YIUTHIBAECT TICUXOJIOTO-
neJaroruieckue OCOOCHHOCTH JIaHHBIX BO3PACTHBIX KaTEropuil. DTO MO3BOJISET
Ha MPAKTUKE COEAUMHUTh OOYYAIOIly0 M BOCHUTATENIBHYIO AEATENbHOCTh NEAArora,
OpPUEHTHUPOBATH €€ HE TOJIBKO HA UHTEIUIEKTYAJIbHOE, HO ¥ HA HDABCTBEHHOE, COLIUAIbHOE
pa3BuTHE peOeHKa. ITO MPOSBIISIETCA B:

— BOCIMTAHMM OCO3HAHHOW 3KOJOTMYECKH MPAaBWIBHONW MOTUBALIMU B ITOBEACHUU
U JICITENbHOCTH 4epe3 (POPMUPOBAHUE CHUCTEMbl YOEKIEHUN, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJEHUU JIMYHOCTH OOy4YaloIMXCAd KakK LEJIOCTHOM, Haxoasueics
B FAPMOHUU C OKPYKAIOIIUM MHPOM, CIIOCOOHOM K PEHIEHUIO S3KOJIOTMYECKHUX IPOOIIeM;

— IPUOPUTETE JMYHOCTHBIX PE3yJIbTATOB peaju3aliy MPOrpaMMbl BHEYPOUYHOMR
JEeSTENbHOCTH, HAIIEAIIUX CBOE OTPAKEHUE U KOHKPETU3AIUIO B (hefiepalbHOil paboueit

ImporpaMmsbl BOCIIUTaAHHA.

Oco0enHocTH padoTHI egarora Mo nporpaMmme

3ajmava memarora  COCTOMUT B TOM, UTOOBI  CONPOBOXIATh  IpOILIECC
po¢eCCUOHALHONW OPUEHTAIIMU 00YUYarOIIUXCsl, PACKPhIBAs MOTEHIMAT 00YyYarOIUXCsI
Yyepe3 BOBJIEYEHHE B MHOI0O0Pa3HYIO JAESITeIbHOCTh, OPraHU30BAaHHYIO B Pa3HBIX
dhopmax.

[Ipu »TOM pe3ynabTaToM pabOTHl Megarora B TIEPBYIO OYEpEIb SBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX PEe3yIbTAaTOB MEAAror MOXKET J0CTHYb,
yBJIEKass peOEHKa COBMECTHOW M MHTEPECHOW UM 000UM JeATEIHbHOCTHIO, YCTaHABIMBAS
BO BpeMs 3aHATHH J100pOXKENaTelbHYI0, MOAJIEPKUBAIONIYI0 aTMochepy, Hachlas
3aHSATUS I[IEHHOCTHBIM cojiepkaHueM. Kpome Toro, mporpamma MpeaycMaTpuBaeT
OpraHu3alrIo0 YKCKYPCHii, mpocMoTp GuiabsMoB u 3amuceit TB-nporpamm.

[Ipy  wu3ydeHuHn  OOydYAIOMIMMHCS  MPOrpaMMbl  [EIaror  OCHOBBIBACTCS
HAa HECKOJIBKUX OCHOBOITOJIATAIONINX MPUHIIAIIAX 00YIECHUS:

— MPUHLUIN WHTETPATUBHOIO MOAXOJa K OOy4eHHIO. OTOT MPUHIUI HMEEeT
MEPBOCTEIICHHOE 3HAUYCHHE, TAK KaK YCBOCHHE MOJIy4YaeMbIX 3HAHUN MO OMOTEXHOIOTUH
MpeAnoyiaraeT TECHYK B3aWMOCBS3b pa3HbIX ypoBHeH. IlepBblii ypoBEHb —
MEXKIIPEIMETHBINA — MPEIoiaraeT B3auMOCBsI3b OMOJIOTUH C KYpcoM 10 Xumuu. Bropoi
YpPOBEHb — TPEAMETHBIM — OOYCJIOBICH B3aMMONPOHUKHOBEHHEM  Pa3HBIX

OMOJIOTMYECKUX KypCcOB (OOTaHUKH, 300JI0TMH, (U3UOJIOTUU U JPYrHMx) B Ipolecce



CTaHOBJICHUS U M3yuyeHus OuorexHoioruu. Kpome Toro, oruka oCBOEHUs Marepuaia
MPOrpaMMbl MPEIOIaraeT JBUKEHHUE OT OOIIEero K 4YacTHOMY M, Ha HOBOM YpPOBHE,
BO3BpallleHHE OT YaCTHOI'O K O0IIeMY.

— TPUHLUII HATJIATHOCTH;

— NPUHLHUI JOCTYHOCTH;

— MPUHLHUI OCO3HAHHOCTH.

[TpumepHas cxema MpoOBEICHUS 3aHATHH 110 MPOTPaMME MOKET OBITh TAKOM:

1. OObsacHEHHE TEOPETUYECKOTO MaTepHralia o TEME.

2. IloaroroBka Kk 1a0OpPaTOPHOMY WM MPAKTUYECKOMY 3aHATHIO, OOCYXIEHUE
OOBEKTOB JIJIs1 MPAKTUYECKOTO 3aHATHUS.

3. IlpoBeneHne MPaKTUUECKOTO 3aHATHUS — OCHOBHAs 3ajadya OCBOCHHE
METOIO0JIOTUU JAHHOTO SKCIIEPUMEHTA.

4. Ananu3 pe3yJabTaToB SKCIEPUMEHTA.



NJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSA KYPCA BHEYPOUHOUI
AEATEJIBHOCTHU

3aHATHS B paMKax IIporpaMMbl HaIIpaBJICHbI Ha obOecrieucHue JOCTHKCHH A
06yanOHIHMPICH cicayromux  JHUYHOCTHBIX, MCTAIIPCIMCTHBIX W  IIPCIMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMUHOCTHBLIE PE3YJIbTATBI:
8 cghepe epaxicoancKo20 60CHUMAHUSL:

— TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIbHOCTU IIPWU  BBIIIOJHCHHUHU

OMOJIOTrHYECKHX OKCIICPUMCHTOB,

— CHOCOOHOCTh OIIpCACIIATH CO6CTB€HHYIO IMIO3UIIHUIO ITO OTHOIICHHUIO K ABJICHHUAM

COBPEMEHHOM KU3HU U OOBSACHSTH €€;

— TOTOBHOCTBb K COTPYAHHNYICCTBY B IMPOLUCCCE COBMECTHOI'O BLIINNOJIHCHUA y‘IGGHBIX,
IMO3HABATCIBbHBIX W HCCICAOBATCILCKUX 3aAa4d, YBAXUTCIbHOMY OTHOIICHUA
K MHCHHIO OIIIIOHCHTOB IIpH O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOI'0O

CoJIep KaHus;

6 cghepe nampuomuyecko2o 60CHUMAaHU:
— ILEHHOCTHOE OTHOIIEHWE K IPUPOJHOMY HACIEOUIO U TMaMITHUKaM NPUPOABI,
nocTKeHussM Poccuu B Hayke;

— CHOCOOHOCTh OICHHNBATDb BKJIAaZJ pOCCHﬁCKHX YUYCHBIX B CTAHOBJICHHC W PA3BUTHC
6I/IOJIOFI/II/I, IMOHNMAaHWE 3HAYCHHUSA OWOJIOTMHM B IIO3HAHHMHM 3aKOHOB IIPpUPOIHLI,

B JKMU3HH YCIIOBCKA N1 COBPEMCHHOI'O O6IHGCTB21;

6 cghepe OYX08HO-HPABCMBEHHO20 80CNUMAHUSL:
— CHOCOOHOCTH OIIEHHMBAaTh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— OCO3HAHHC JIMYHOI'O BKJIa/J1a B IIOCTPOCHUC YCTOI>JI‘{HBOFO 6y,ZIYHl€I“0;

6 cqbepe acmemudeckoco 60cnumanu.

— IIOHHMMaHHNC OMOIMOHAJILHOI'O BOBHGﬁCTBHH YKMBOU IMpUupoabl U €€ HCHHOCTL,

6 cghepe puzuueckoeo socnumanus:
— IMOHMMaHME IIECHHOCTH 3J0POBOIr0 U 0€301acHOro oopasa KU3HU;

— OCO3HaHHE MOCJIEACTBUI W HENPHUSATUE BPEAHBIX MPUBBbIUEK (ymoTpediieHue

AJIKOT0JIsI, HAPKOTUKOB, KypeHUs);



6 cihepe mpy006020 BOCNUMAHUL!

— TOTOBHOCTh K QKTHBHOM JEATEIHHOCTH OHMOJOIMYECKOH U DKOJOTHYCCKOM
HaNpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, TUIAHUPOBATHh U CAMOCTOSATEIBHO
BBITIOJTHSTH TaKyIO JCSITEIbHOCTD,

— HMHTEPEC K MPaKTUYCCKOMY H3YUYEHHUIO MPOQECCU, CBI3aHHBIX ¢ OMOJIOTUCH;

— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHIO U CAMOOOPA30BAHUIO HA MPOTHKECHUU

BCEH JKU3HU;

8 cghepe IKON02UUECKO20 BOCHUMAHUSL:

— DJKOJIOTUYECKH I1eJ1eco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOUHHMKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

— TMOBBIIIEHUE YPOBHS  HKOJOTMYECKOM  KYJIbTYpbl: TNPUOOpPETEHUE  OIbITa
IUIAHUPOBAHUSI  MOCTYNKOB M OIEHKH WX  BO3MOXHBIX  IOCJEACTBUIN
JUISL OKPY KAIOLIEW CPEIb;

— CIOCOOHOCTh HMCTOJB30BAaTh MPUOOPETaEMbIe TIPH W3YYECHUH OUOJIOTHH 3HAHUS
M yYMEHUA TpU pEUIeHWH TMpoOJieM, CBS3aHHBIX C  PalMOHAIBHBIM
MPUPOAOIOIb30BaHUEM  (COOJIIOICHHE TMpaBWJI  [OBEJAEHUS B  MPUPOJIE,
HaIpaBJICHHBIX HAa COXPAaHEHHE DPABHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orocdephl);

— AKTUBHOE HENPUATHE ICUCTBUW, MPUHOCAIIMX BPEJ OKPYXKAIOIIEH MPUPOITHOU
cpene, yMEHHUE TPOrHO3UPOBATh HEOIArONPUSITHBIE IKOJIOTHUYECKUE MOCIEACTBUSA

MMpCaAIPUHUMACMBIX IIGﬁCTBPIﬁ U IIPCOOTBpaAllaTh UX;

8 cghepe HayuHO020 NOZHAHUA:

— TIOHMMaHue crhneuu@uku OMOJIOTMM KAk HayKW, OCO3HaHUE €€ POJu
B (DOPMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIILJICHUS, CO3/IaHUE LIETOCTHOTO
MPENCTABICHUS 00 OKPYXKAIOIIEeM MHUpPE KaK O €IWHCTBE MPHUPOJIbI, YeTOBEKa
¥ 00IeCTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH W pPEIIeHUH MpodiieM
COXpaHEHUS PUPOJIHOT'O PABHOBECHS,

— YOEXIEHHOCTh B 3HAYUMOCTH OHWOJIOTUU JJIi COBPEMEHHOW IMBUIM3ALMU:
o0ecIiedeHUe HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE TEPCIEKTHBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX peliaTh pPeCcypcHble MpPOOJIEeMbl  pa3BUTHUS
YeJIOBEYECTBA; MOUCK MYTEeW BBIXOJA U3 TJI00AJTBHBIX IKOJIOTUYECKUX MpodiieM
u o0ecreyeHHe Tmepexojla K YCTOWYMBOMY Pa3BHUTHIO, PalMOHATHHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB

JKHU3HH;



3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUM B IIEJISIX MOBBIIICHUS
oO1el KyJIbTypbl, €CTECTBEHHO-HAYYHON TIpaMOTHOCTHM KaK COCTAaBHOM 4YacTu
(YHKIIMOHAIBHOM TPaMOTHOCTH OOydJarouiuxcs, (GopMupyeMol Mpu H3y4CHUHU
OHOJIOTHH;

MMOHHUMAHHWE CYIIHOCTH METOJOB II03HAHMWS, WCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTb MCIOJB30BaTh IMOJIydaeMble 3HAHUS I aHalu3a
1 OOBSICHEHUS SBJICHUN OKPYKAIOIIET0 MUPa U MIPOUCXOISIINX B HEM U3MEHEHUH;
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HA OCHOBE HAY4YHBIX (DaKTOB
Y UMEIOIINXCS JAHHBIX C LIEJbIO MTOTYYEHHUS T0CTOBEPHBIX BBIBOOB;
CIIOCOOHOCTh ~ CAMOCTOSITEIPHO ~ HCIONB30BAaTh  OMOJOTMYECKHE  3HAHUS
JUTSL peIeHUs TPOOJIeM B peaibHbIX )KU3HEHHBIX CUTYaIIUsIX;

OCO3HAHME LEHHOCTM HAy4YHOM JAEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE;
TOTOBHOCTh U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHUIO,
K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAaHUW TO OHWOJOTMU B COOTBETCTBHH

C JXU3HCHHBIMH HOTp€6HOCTSIMI/I.

METANPEAMETHBIE PE3YJIbTATDI:

6 chepe 061a0eHUA YHUBEPCATLHBIMU YYUEOHBIMU NOZHABAMETIbHBIMU OCUCMBUAMU:

Oa3oevle 1ocudecKue 0eucmausl.

CaMOCTOSITENTLHO (POPMYITUPOBAThH U aKTYAIM3UPOBAThH POOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCTIOJIb30BaTh MPY OCBOCHUH 3HAHUH MPUEMBI IOTHYECKOTO MBIIIJICHH (aHAIH3a,
CUHTE3a, CpaBHEHMs, Kiaccuukanuu, o000OIIeHUs1), PacCKpPbIBaTh CMBICI
OMOJIOTUYECKUX TIOHATHM (BBIIEIATHh WX XapaKTEPHbIC IPU3HAKH, YCTAHABIHBAThH
CBSI3M C IPYTUMU TTOHATHUSIMH);

ONpeAeNsITh IeNH JIeATeIbHOCTH, 3aJaBas MMapaMeTphl M KPUTEPUU HUX
JTOCTHYKCHUS, COOTHOCUTD PE3yIbTaThl AEITEILHOCTU C TIOCTABJICHHBIMU IEIISIMU;
UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA A OOBACHEHHUS (DAKTOB U SIBICHUUN
KUBOU MIPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyXACHUS (MHAYKTUBHBIC, ICTYKTHUBHBIC, 10 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHUST B PACCMATPUBACMBIX SIBIICHHSIX,

(bopMynHpOBaTH BHIBOABI U 3aKITFOUCHHUS;



— TPUMEHATh CXEMHO-MOJECIBHBIE CPENCTBA IS INMPEIACTABICHUS CYIIECTBEHHBIX
CBSI3€M W OTHOLIEGHUH B M3y4yaeMbIX OHOJIIOTMYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEUHI PA3HOrO POAA, BBISIBICHHBIX B Pa3IMYHBIX HH(YOPMAIMOHHBIX

HCTOYHHKAX,

0a306ble UCc1e006amenbCKue 0etcmeus:

— BJIQJICTh HAaBBIKAMH Y4YEOHO-HCCIE0BATEILCKON WM TPOEKTHON JCSITEIBHOCTH,
HAaBBIKAMH  pa3pemieHus  npoOJieM;  CIHOCOOHOCThIO HW  TOTOBHOCTBIO
K CaMOCTOSTCILHOMY TIOMCKY METOJOB pEIICHUS MPAaKTHUYECKUX 3ajad,
MIPUMEHEHUIO PA3INIHBIX METO/IOB ITO3HAHHS,

— HCIOJIb30BaTh PA3IMYHBIC BUJIBI ACATEIBHOCTH I10 IMOTYYEHUIO HOBOT'O 3HAHUS, €TO
WHTEPIPETAIUH, TIPEOOPa30BAHUIO M IPUMEHEHUIO B YICOHBIX CUTYyAIUAX, B TOM
YHCJIC TTPU CO3TaHUH YICOHBIX M COIMATBHBIX ITPOCKTOB;

— (¢opMUpOBaTh HAyYHBIH THUI MBIILICHUS, BIAJACTh HAyYHOH TEPMHHOJIOTHCH,
KJIIOUYEBBIMH MTOHSATHSIMH U METOJIaAMU;

— cTraBuTh # (GOPMYIHpPOBATH COOCTBEHHBIC 3a7aud B  00pa3oBaTEIbHOM

ACATCIbHOCTH U JKUSHCHHBIX CUTYallUAX,

paboma ¢ unghopmayuei:

— OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHGOpMAIMHU (TEKCTEe Y4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  juTeparype, OWOIOTMYECKHX  CIOBapsX
¥ CTIPaBOYHUKAX, KOMIILIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaTU3HPOBAThH
WH(OPMAITUIO PA3TUYHBIX BUIOB U ()OPM MIPEICTABIICHUS, KPUTUIECKH OIICHUBATH
€€ JOCTOBEPHOCTh U HETIPOTUBOPEUYNUBOCTb;

— (QopMynmHpoOBaTh 3ampOChl W TPUMEHSATH pPa3IUYHBIC METOABI TPH TIOUCKE
1 0TOOpE Omosornueckoi HHGOpMAIHH, HEOOXOTUMOH JIJIs1 BRITIOJTHEHHS YI€OHBIX
3ajay;

— CaMOCTOSITENBHO BBIOMpATH ONTUMAJIbHYIO dbopMy  mpencraBlieHUs
Oouosornueckor nHpopmaruu (CxeMbl, TpapuKu, TUarpaMmbl, TaOIUIbI, PUCYHKH
¥ JIp.);

— HCTOJIb30BAaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPH pabOTE C OMOIOTUIECKON
uHpoOpMaIue: MPUMEHATh XUMUYECKHe, (PU3NYECKre U MaTeMaTHIECKUEe 3HAKU
U CUMBOJBI, (opmynbsl, aOOpeBUATypy, HOMEHKJIATypy, HCIOIb30BATh

¥ TIpeo0pa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH;
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6 chepe 061a0enus yHu8epCaIbHLIMU KOMMYHUKAMUBHBIMU OCUICHBUAMU:

oowenue:

OCYIIECTBJISITh KOMMYHHUKAIIUM BO BceX cdepax >KM3HU;, aKTUBHO y4acTBOBATh
B JIMAJIOTE WJIM JUCKYCCHH IO CYIIECTBY OOCYKIaeMOU TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIAEHUS OTHOCUTEIBHO BBINOJIHEHUS MpeajiaraeMoun
3a/1a4M, YYUTHIBATh UHTEPECHl U COTNIACOBAHHOCTH MO3UIIMI APYTUX YYACTHUKOB
JIMajIora Uiu JUCKYCCHUH);

Pa3BEpPHYTO M JIOTUYHO WU3JIaraTb CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM

SI3BIKOBBIX CPCICTB,

CO8MeCmHas 0esimebHOCb:

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C Y4YeTOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)XJ0I'0 YJICHA KOJUIEKTUBA,

IIPUHUMATH LIEITA COBMECTHOM JIEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBUS 110 €€ JOCTHXKEHUIO: COCTABJIATh IUIAH JEMCTBUM, PACHPEAECIATh POIIU
C y4E€TOM MHEHHI YJ4aCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;
Mpeajaratb HOBBIE IPOEKTHI, OLECHUBATH WAEHW C T[O3ULIHUM HOBU3HBI,
OPUTMHAJIBLHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErNYECKOE MMOBEACHUE B PA3JIMYHBIX CUTYaLUAX,

IIPOABJIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIINATUBHBIM,

6 chepe 061a0eHUA YHUGEPCATbHBIMU PECYTAMUBHBIMU OCUCHBUAMU:

camoopeanusayus.

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl BBIABICHUS MIPOOJIEM M MX pEUICHUs
B J)KU3HEHHBIX U YUYEOHBIX CUTYAIUSX;

BBIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHUU IIEJIEBBIE U CMBICIIOBBIE YCTAaHOBKHU
B CBOMX JCHCTBUSX M TMOCTYIIKax MO OTHOIIEHHUIO K KWUBOW MPUPOJE, CBOEMY
3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIKX;

pacIIMPATh paMKH y4eOHOT O TpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUA;
JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH

3a pelIcHuE;

CAMOKOHMPOJlb.

AaBaTb OLCHKY HOBBIM CHUTyallUssM, BHOCHUTb KOPPCKTHUBBI B ACATCIbHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJILTATOB L CIISAM,

[IPUHUMATb MOTUBBI MW APTYMCHTBI JpPYIrux IIpU A4dHAJIM3C PC3YyJIbTATOB

ACATCIBbHOCTU,
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QMOL;MOH(ZJleblMU UHmeslieKkm, npednozzaeaiou;ud C(j)OpMMpO@ClHHOCWlb.’

CaMOpPCTYJINPOBAHUA, BKIHOYAKOIMICTO CaAMOKOHTpPOJIb, YMCHHC JIIPUHHUMATDH
OTBCTCTBCHHOCTD 3a CBOC ITIOBCICHHUC, CIOCOOHOCTh aJlalITUPOBATHCA
K OMOIINOHAJIbBHBIM U3MCHCHUAM U IIPOSABJILATD FI/I6KOCTI>;

BHYTpeHHCﬁ MOTHUBAIIUH, BKHIOanOHIGﬁ CTPEMJICHUC K OOCTHMKCHHUIO ILCIH
H yCIICXYy, OIITUMHU3M, HHUIITUATUBHOCTb, YMCHHC ﬂCﬁCTBOBaTB, HCXO0Os1 U3 CBOUX

BO3MOKHOCTEH;

npuHsmue ceos u Opyaux:

IMPUHHUMATDH 06651, ITIOHHUMas CBOM HCAOCTATKHU U JOCTONMHCTBA,

MPU3HABATH CBOE NIPABO U MPABO JPYTUX HA OMIMOKH.

INPEIJMETHBIE PE3YJIBTATBI:

YMEHHUE BJIAJIETh CHUCTEMOM OMONOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
OCHOBOIIOJIararolye OMOJIOrnYeCKre TEPMUHBI U MOHATUS (’KU3Hb, KJIETKA, TKaHb,
Oprad, OpraHu3M, BUJ, MONYyJALMsS, OWOCHMHTE3 OelKa, HacJIeICTBEHHOCTD,
W3MEHYHUBOCTD, POCT U Pa3BUTHE U IP.);

BJIQJICHHE CUCTEMOM 3HAaHMW OO0 OCHOBHBIX METOJAaX HAyYHOTO TO3HAHUS,
UCIOJIb3YEMbIX B OMOJIOTHYECKUX UCCIIEIOBAHUSX KUBBIX O0OBEKTOB U AIKOCHUCTEM
(omucaHue, M3MEpPEHHE, MPOBEICHUE HAOMIOJEHUI), CIOcOO0aMHu BbBISABICHUS
Y OLICHKY aHTPOITOT€HHBIX U3MEHEHUI B IPUPOLE;

YMEHUE YCTaHABJIMBATh B3aWMOCBSI3U MEXIY CTPOECHUEM M (QYHKLUUSIMH: KIETOK
pa3HbBIX TKAaHEW; OpraHaMM M CHCTEMAaMHM OpPraHOB Y  PacCTEHH;
ATanamMu KJIETOYHOIO LHKJIA U JKU3HEHHBIX LHMKJIOB OPraHW3MOB; I€HOTHIIOM
U (DEHOTHUIIOM;

YMEHHUE pelllaTh I[OUCKOBbIE OWOJIOrMYECKUE 3aJlayd; BBIABISTH HTPUUYUHHO-
CIIEICTBEHHbIE CBSI3M MEXKIY HCCIEAYEMbIMU OHOJIOTMYECKHUMH OOBEKTaMH,
IpoleccaMd M SIBICHUSMU; JenaThb BBIBOABI W IPOrHO3bI HAa OCHOBAaHUU
MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BbIABUTaTh TMIIOTE3bl, TPOBEPATh UX IKCIEPUMEHTAIbHBIMU CPEICTBAMU,
bopMynupys 1enb HCCIEeNOBaHUs; AHAJU3UPOBATH MOJMYyUYEHHBIE PE3yJIbTaThl
U JIENIaTh BBIBOJBL;

YMEHHUE OLICHUBATh 3TUYECKHUE ACTIEKThl COBPEMEHHBIX MCCIIENOBAHMUM B 00J1acTU
OMOTEXHOJOTUH M TEHETUYECKUX TEXHOJOrUil (HalpaBleHHOE U3MEHEHUE TeHOMa

Y CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);
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— YMEHHE MOTHUBHUPOBATH CBOM BBIOOp OymyIeit mpodecCuOHAIbHON IeITeTbHOCTH
B o0macT OWOJOTHUH, METUIIMHBI, OMOTEXHOJOTHH, CEJIbCKOTO XO3SHCTBA;
yIayOsaTh TO3HABATENBHBIM HHTEPEC, HAIMpPaBICHHBIM Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH Tpodeccrut W MPOAOIKEHUE OUOIOTHIECKOTO 00pa3oBaHUS

B OpraHru3anusiax CpCaHCro HpO(l)@CCI/IOHaJIBHOFO M BBICHICTO O6pa30BaHI/IH.
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COJIEPKAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

Moayab « ArpoTexHOJIOTHH HAcTosiero u oyaymero». 10 kmacc (34 )

1. BuorexHo0orusi Kak Hayka (4 1)

Hcropuss BOSHUKHOBEHMSI HAyKH, OCHOBHBIE pAa3felbl, CBA3b OMOTEXHOJIOTHH
C JpyruMu Haykamu (Ouosoruei, OOTaHMKOW, 300JIOTHEH, MHUKPOOHUOIOTHUEH,
onoxumuen, Gu3noNIoruen, reHeTUKOW, MEIUIIMHON) U OTPACISIMU TIPOMBIIIIEHHOCTH
(nuieBasi, Jierkasl), CEIbCKOrO0 XO3siiicTBa (KUBOTHOBOJICTBO, PACTEHUEBOJCTBO)
1 3/IpaBOOXpaHeHHEM, U3BecTHBIC By3bl 1 HUM, cBsA3aHHBIC ¢ OMOTEXHOIOTHEH:

= DenepaibHOE rOCYJapCTBEHHOE YUPEKICHUE «DenepanpHbIi
uccienoBaTenbckuil eHTp «dyHmamMeHTaaIbHbIe OCHOBBI OMOTeXHOI0run» Poccuiickoit
akagemuu Hayk» (OUL] buorexnonoruu PAH)";

= OdefepaibHOE  TOCYJIapCTBEHHOE  OIOXKETHOE  HAyYHOE  YUpEeKIACHHUE
«BcepocCurcKii  HayYHO-UCCIEAOBATEIbCKUMA  HMHCTUTYT  CEJIbCKOXO3SMCTBEHHOU
6uorexuonorum» (OI'BHY BHUNCE)?;

» QenmepaibHOE  TOCYJAApCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUPEXKIICHUE
«DenepanbHbId UCCIENOBATEIBCKUN UEHTP BCepOCCUUCKUI MHCTUTYT T€HETUUECKHUX
pecypcoB pactenuit umenn H.W. Basunosa» (PI'BHY OUI] BI/IP)S;

= @denepaibHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEKICHUE
«BcepoccuiiCKAl  HAYYHO-UCCJIEAOBATEIbCKUM  MHCTUTYT  CEJIbCKOXO3IMCTBEHHOU
mukpoduonorumy (PIBHY BHUMCXM)®;

» QenepalibHOE  TOCYJAAPCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUPEXKIIEHHUE
«DenepasibHBI  UCCIEAOBATENBCKUN LEHTp WMHCTUTYT LMTOJIOTMM W TEHETUKHU

Cubupckoro ornenenust Poccuiickoit akanemun Hayk» (OI'BHY Ulul" CO PAH)’;

! @epepanbHOE TOCYIApPCTBEHHOE yupekaeHue «®DenepanpHblii HUCCIENOBATEIBCKUM LIEHTP
«DyH1TaMeHTalIbHbIE OCHOBBI OHOTexHONorun» Poccuiickoit akagemun Hayk» (PUL buorexnonoruu
PAH): opunmanehsiii caiir. — URL: http:/www.fbras.ru

2 denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAYYHOE yupekaenue «Bcepoccuiickuii HaydHO-
UCCIIEIOBATENIbCKUM HMHCTUTYT CEIbCKO-X034icTBeHHON Ounorexnonorun» (OI'BHY BHUUCH):
ourmaneueiii cait. — URL: http:/www.vniisb.ru

3OenepanbHOEe  TOCYIApCTBEHHOE OIOKETHOE Hay4dHOe — yupexaeHue «DemepanbHblii
UCCIIEA0BATENIbCKUN LIEHTP BCepoCcCUCKUN UHCTUTYT F€HETUYECKUX pecypcoB pacTteHnid umenu H.H.
Basunosa» (PI'BHY ®ULL BUP): odurmansheii caiit. — URL: http:/www.vir.nw.ru

4 denepanbHOE rOCYIapCTBEHHOE OIOKETHOE HAYYHOE yupexaeHne «BcepoccuiicKuii HayuHO-
HCCIIEOBATEIIbCKUNA HHCTUTYT CEJIbCKO-X03sHCTBeHHONH Mukpoouonorun»y (PI'BHY BHUUCXM):
opurmaneueii cait. — URL: http:/www.arriam.ru

>  @enepa’bHOC TOCYIapCTBEHHOE OMODKETHOE HaydHOe yupexienue «DenepaabHblii
uccieoBaTenbCkuil nenTp MactuTyT nuromoruu u renetuku Cubupckoro oraenenus Poccuiickoit
akanemun Hayk» (PI'BHY UIul" CO PAH): odunmanshsiii cait. — URL: http:/www.bionet.nsc.ru
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= denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE O0pa3oBaTENbHOE YUPEKICHUE
BbICHIEr0 00pa3oBaHus «MOCKOBCKUIA (PU3UKO-TEXHUUYECKUA UHCTUTYT) HAlMOHAIbHBIN
rccienoBarenbckuil ieHTp» (PrAOY BO M(I)TH)l;

= QDenepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BbICIIEr0 oOpa3zoBaHus «MOCKOBCKHW TOCYJAapCTBEHHBIH YHHBEPCUTET HMEHU
M.B. JlomoHocoBay (PI'BOY BO MI'Y)?;

* QenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE O0pPAa30BATENbHOE YUPEKICHUE
Bbiciero oOpa3oBanusi «CaukT-IlerepOyprckuii TOCyIapCTBEHHBIA YHHBEPCHUTETY
(®I'BOY BO CII6rY)?;

» (denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE
BbICcIIeT0  oOpa3oBaHus «HoBOCMOMpCKHMII  HALIMOHAJIBHBIM  HCCIIENOBATEIbCKUN
rocygapctBeHHbl yHuBepcute» (PI'AOY BO HIY)%;

» (denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE O0pa30BaTENbHOE YUPEXKIACHUE
BbICIIEr0 OOpa3zoBaHusi «PoccuiiCKMil TOCYTapCTBEHHBIM arpapHbli YHUBEPCUTET —
MCXA wumenu K.A. Tumupsazeay (OI'BOY BO PIrAY-MCXA umenu
K.A. Tumnpsizesa)’;

* ABTOHOMHAs HEKOMMeEpYecKas oOpa3oBaTelbHAas OpraHU3alMs BBICIIETO
obpa3oBanusa «HayuHo-TtexHonornueckuid yausepcuret «Cupuyc» (HTY «CI/IpI/IyC»)G.

CoBpeMEeHHBIE  HalpaBl€HUs  pa3BUTHS  arpoOMOTEXHONOrud.  Meroasl

7
OMOTEXHOJIOTHH B HAYKEC U IIPAKTHKC. I[CMOHCTpaL[I/IH BHUACOPOJIHUKOB .

1 ®enepanbHOEe TOCYIAPCTBEHHOE aABTOHOMHOE O00pA30BATEIBHOE YUPEXKIEHHE BBICIIETO

oOpa3zoBaHusi «MOCKOBCKHI (PU3NKO-TEXHUYECKH WHCTUTYT) HAIMOHAIBHBIA HCCIEIOBATEIBCKUN
eHTp» (PrrAOY BO MOTH): opunmansusii caiit. — URL: http:/www.mipt.ru

2 QegepajbHOE TOCYIapCTBEHHOE OMOPKETHOE O0pa30BaTELHOE YUPEKIAECHHE BBICIIETO
oOpa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBI yHHBepcuTeT wumenun M.B. JlomoHoCcOBay:
opurmaneueii caint. — URL: http:/www. msu.ru

denepanbHOe TOCYJapCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE YUPEKIECHUE BBICILIETO
oOpazoBanust «Cankr-IlerepOyprckuii rocymgapctBeHHbI yHUBepcuteT» (PI'BOY BO CIIOIY):
ounmaneuseii caiit. — URL: http:/www.spbu.ru

QdenepanbHOE TOCYIapCTBEHHOE AaBTOHOMHOE OOpa30BaTeNIbHOE YUPEKACHHE BBICILIETO
obpa3zoBanus «HoBocuOMpCKUii HAIIMOHAIBHBIN UCCIIEA0BATENILCKUI TOCYAaPCTBEHHBIH YHUBEPCUTET
(®Ir'AOY BO HI'Y): opurmansusrii cait. — URL: http:/www.nsu.ru/n

denepanabHOe TOCYJApCTBEHHOE OIOKETHOE 00pa3oBaTelIbHOE YUPEKICHUE BBICIIETO
oOpazoBanusi «Poccuiickuii rocynapcTBeHHbIH arpapHbiii yHuUBepcuteT — MCXA wumenu KA.
Tumupszesa» (PI'bOY BO PIAY-MCXA umenu K.A. Tumupszesa): opunuansubii caiit. — URL:
http:/www.timacad.ru/

ABTOHOMHAasi HEKOMMepYecKas oOpa3zoBaTelbHas OpraHu3alMs BBICIIEr0 00pa30BaHUS
«Hayuno-texnonorunueckuii yauBepcuteT «Cupuyc» (HTY «Cupuycy»): opurnmansueiii caiir. — URL:
http:/www.siriusuniversity.ru/

"Cwm. MIPUIOKEHUE.
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JlabopamopHvie u npakmuueckue pabomol

HccnenoBarensckas padora «Co3nanue OMOJIOTMUECKH aKTHBHBIX JOOABOK U
BUTAMHHOB).

UccnenoBarenbckas pabora «BpIBeleHHE HOBBIX COPTOB PACTCHHM, IIOPOJ
’KUBOTHBIX C 33JITaHHBIMU CBONCTBaAMM.

UccnenoBarensckas padora «Co3nanue 0akTepuid, CIOCOOHBIX NepepadaThiBaTh
He(Th M YCTPAHATH MOCIICICTBUS €€ PA3JIMBOB: TUTFOCHI 1 MUHYCBI».

Oxkckypeus («bruoTexHoIorus: HayKa 1 ’Ku3Hb») B By3 win HUN.

2. O6ue noHSITHS OMOTEXHOJIOTHH (2 )
[TonsiTue OWOTEXHOMOTMU. 3adyeM UENOBEKY OHOTEXHOJOTHMH, B UYEM HUX
MPEUMYILIECTBO TMEpe] XUMUYECKUM CHHTE30M. OCHOBHBIE OOBEKThI OMOTEXHOJOTHU:

IMPOMBIINIJICHHBIC MUKPOOPIraHU3MBbI, KJIICTKU U TKaHU paCTeHI/II\/'I, JKHNBOTHBIX.

Jlabopamophvie u npakmuueckue pabomul
[Ipaktuueckass pabora «lIpumepsl npUMeHEHUS OHOJIOTHYECKHX OOBEKTOB

B TBOEU KU3HU).

3. OcobenHOCTH arpoduoTexHo oruu (4 4)

[Hemu u 3agaum arpodmorexHonorun. OCHOBHBIE OOBEKTHI arpOOMOTEXHOIOTHH.
broTrexHomornyeckue moaxo/Ibl I HaASKHOTO0 COXPAHCHUS KOJUICKIIUN TeHETHICCKUX
PECYPCOB PACTEHHH 1 )KUBOTHBIX. [IOHATHS O MOJNIEBHIX, IN VILro u KpuokoyuieKIusaX. Poct
U pa3BUTHUE KUBOI'O OOBEKTA B 3AMKHYTOM CUCTEME B KOHTPOJIUPYEMBIX YCIOBUSX: KaK
3TO BO3MOXHO.

OcCHOBHBIE TTOMEIICHHSI JJISI TIOTTHOIIEHHOUW pa0OoThI TaO0opaTopuu OMOTEXHOIOTUH
(rTaMuHapHas ~ KOMHaTa,  CBETOBas,  aBTOKJIABHAas  KOMHAThl,  TIOMEIICHHUE
JUTSI IPUTOTOBJICHUS TUTATENBHBIX CPEJl, MOCUHas): UX QYHKIIMOHAT U OCOOCHHOCTH.

OcHOBHBIE TPUOOPHI JJIsi OpraHu3aluu Jadopatopud OHOTEXHOJIOTHUH, HX
GYHKIIMA U BO3MOXXHOCTH (AaBTOKJIAB, CyXOXapoBouW Imkad, AUCTHLIATOp, pH-metp,
BEChl, JAMUHAp-OOKC, CTEpPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIMMaTu4deckass kamepa, Y ®-MOHHU3aTOp, XONOAWIBHUKA IS XPAHCHHS MMATATEIbHBIX
cpen u Ap.). MHCTpYMEHTHI njii NPUMEHEHHS METOJOB OWOTEXHOJOTUU PACTCHHUI
(mpemapoBayibHas ~WIJIa, CKaJbIelb, TMHHIET, HOXHUILI). OCHOBBI TEXHHUKHU
6e3omacHocTu mpu padore ¢ mpubopamu. OCHOBHBIE MPUOOPHI MJII OpPTraHU3AIUU
nabopaTopuu OMOTEXHOJIOTHU: aBTOKJIAB, CyX0XKapoBo# mkad, nuctuisitop, pH-merp,

BEChl, JIAMUHApP-OOKC, CTEpUIIM3AaTOpP HWHCTPYMEHTOB, CBETOBAas  yCTaHOBKA,
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KJIMMaTH4ecKas kamepa, Y @-uOHU3aTOp, XOJOAWIBHUKMA Ul XPAHEHUS MUTATEIbHBIX
cpen u Ap. MHCTpyMEHTHl AJii NPUMEHEHUS METOAOB OMOTEXHOJIOTMH PacTeHHIl:

IpcrapoBajibHasa urjia, CKaJbIIClIb, IIMHICT, HOKHUIIBI.

Jlabopamophvie u npakmuueckue pabonul

[Tpaktuueckas padbora «KynbTypHOE pacTeHHE B KYIbTYypaIbHOM COCY/IE: OIHIIN
pacTeHue B IPOOUPKEY.

HccnenoBarennckas pabora «PocT 4epeHKOB pacTeHH B BOJIE C pa3HBIM YPOBHEM

pH».

4. KyabTypa Kj1eTOK U TKaHei (8 1)

Mertonsl KyabTyphl KJIETOK U TKaHel B cenekiuu. KamurycHas kynerypa. Kynerypa
KJIIETOK M arperaTtoB KieTokK. KyneTypa mnpororuiactoB. [lomydeHHE COMaTHYECKHX
rHOPHUI0B METOAOM CIHSIHHS M30JIMPOBAHHBIX MPOTOIIACTOB.

Kiterounas cenexkuus. Mcnonbp30BaHue rarioniny B CENEKLUN.

[Ipumepsl TpUMEHEHHS KYJIbTYp KJIETOK M TKaHEW B HAYYHBIX HUCCIIEIOBAHUIX U
B npakTuke pazauaabix HUU: 3HaKOMCTBO ¢ IUTEpaTypOoli — HAYYHBIMHU ITYOJIHKAITASIMHA
10 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHUs, KUBOTHBIE).

XapakTepucTUKa KIIETOK, KyJbTUBHPYEMBIX IN Vitro. MopdoreneTndueckue myTu
pa3BUTHUS KISTKH IN Vitro.

W3BecTHBIE KOJJIEKIMH OMOTEXHOJOTMYECKHX OOBEKTOB — HMX pOJib, 3a/auH,
coctaB, mnpuMmepbl (IN VItr0  KOMIGKIMM  PACTCHHWM, KOJUICKIMH  IITAMMOB
MUKpOOpraHu3MoB. CeMuHap 1o NpoYUTaHHOU JTUTEpAType, NOKIAAbl 00yJaIOUIUXCs).

buorexHonorus npon3BOACTBA KYJIbTYPhI KJIETOK, TKAHEN U OPraHOB PACTCHUM.

Jlabopamopnvie u npakmuueckue pabonul

[Ipaktrueckas padora «[IpoTomnacTel KIETOK».

UccnenoBarensckas padora «CyliecTBYIONIME KOMJIEKIIMU KJIETOK U IITaMMOB
B Poccuu u ux posb B pa3BUTHUN F€HETUYECKUX TEXHOIOTHI.

UccnenoBarennsckas padora «I'.J[. KapreueHko Kak T€HETHUK-IKCIEPUMEHTATOP

U OMOTEXHOJIOD.

5. IInTaTeJibHBIE CPeAbI IS arPOOHOTEXHOJIOT M (2 1)

Maxkpo- U MHKPO3JIEMEHThI, UCTOYHUKH YTJIEBOJOB, BUTAMHHBI, JKEITUPYIOIIHEC
areHThbl. THUIBI MTUTATENBHBIX CPEJl — JKHUJIKUE U TBEPIBIC.

[TurarenpHble cpenpl JUIsl OMOTEXHOJOTMM pacTeHWid. Pa3paboTka HOBBIX

MUTATENbHBIX CPEJl, B TOM YHCII€ BKIIFOUAIOIINX OUOCTUMYIISITOPBI U IPYTUE PETYISTOPHI
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pocta. Meroapl ONTHUMM3aUMKA NUTATENbHBIX cped. OCHOBHBIE KOMITIOHEHTHI
IUTATENIbHBIX Cpel (MAKpO3JIEMEHTBl, MHUKPO3JEMEHTbl, WCTOYHUKH YIJIEpOJa,
BUTAMUHBI, JKEIUPYIOIIUE areHThl, PEryjasTopbl pocTa). YpoBeHb pH nuTaTenbHOU

Cpelsl U €ro BIUsSHUE Ha pa3BUTHE pacteHud. Becol, pH-merp.

Jlabopamopnvie u npakmuueckue pabomul

JlabopatopHast pabota «lluTaTenbHble cpeabl W YCIOBHUS KyJIbTUBUPOBAHMS,
KYJIbTYPbl PACTUTENBHBIX KJIETOK U TKAHEW).

[IpakTuueckas pabora «IIpuroroBneHue CTOKOBBIX (MAaTOYHBIX) pPacTBOPOB
MaKpO- 1 MUKPO3JIEMEHTOB MUTATENbHOM cpelibl Mo nponuck Mypacure u Ckyray.

[TpakTuueckass pabora «lIpUroTroBieHHe NUTATEIBHBIX Cpel Jisi BBEIACHUS

B KYJIBTYpY IN VItroy.

6. Peryasitopbl pocTa Kak (paKTopbI ycnexa OMOTeXHOJIOTHH pacTenuni (4 1)

Poct wu pa3Burue pacrenuit. OcrtanpHble JTambl oOHTOreHesa. OoOmue
3aKOHOMEPHOCTH pOCTa PaCTEHUU.

OcHOBHBIE KJacChl (PUTOTOPMOHOB (2yKCHUHBI, IUTOKMHUHBI, THOOEpENINHBI,
ABK, sTuiieH u Ap.) U X QyHKIMKU HA pa3HBIX dTAaax Pa3BUTHs PACTEHUS.

W3BecTHBIE I€HETUYECKUE MEXAHHW3MBbI, KOHTPOJHMPYIOLIUME POCT U pa3BUTHE
pacTeHHIA.

DHJIOTE€HHBIE U 3K30T€HHBIE PETYIISITOPBI POCTA PACTEHUM B POOUPKE.

Jlabopamophvie u npakmuueckue pabonul
JlaboparopHasi padora «DeHoTUIIMYECKAs] OLEHKA POCTa M Pa3BUTHS pacTECHUU

B 3aBUCHUMOCTH OT HAJINYHUA (1)I/ITOFOpMOHOB B IMMTATEIILHOU cpeach.

7. buorexnosorus pacrenmii (10 u)

Bo3moxkHOCTH TIpUMEHEHHUsT arpoOMOTEXHOJIOTHH B CEJIEKIIMH, CEMEHOBOJICTBE
Y IMTOMHHUKOBOJICTBE.

bone3nu 1 ummynuTet pacrenuid: ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

YckopeHHass U TpaJMIIMOHHAsI CEJIEKIUS: COKPAIaeM CPOKH MOJY4YE€HUS HOBBIX
coptoB. OcHOBHBIE MeTonbl cenekuuu. ['mbpuamzanms. @opmel ordopa. OCHOBHBIE
HaIPaBJICHUS] CEJICKIUM: YJIYUIICHUE YpPOXKAWHOCTHU, YCTOWYMBOCTU K OMOTHYECKUM
1 a0MOTHYECKUM (haKTOpaM.

O310poBJIEHNE PACTEHUH OT BHUPYCOB C ITOMOIIBIO METOJIOB OMOTEXHOJIOTHH:

METO/IbI KYJIBTYPbI AlIUKAIbHBIX MEPUCTEM, TEPMOTEPAIINU, XEMOTEPANTUU, KPUOTEPATTUU

18



U KOMIUIEKCHOM Tepanuu. [lomydeHue 0310pOBIEHHOIO IMOCAaTOYHOrO Marepuaja —
KITyOHe# KapTodens U CaKEHIEB TUI0I0BbIX KYJIbTYP.

KyneTuBupoBaHue pacTUTENHHOrO Marepuaiga B KyJabType IN Vitr0: OoCHOBHEIE
IPUHIMUIOBI U MOJENM KyJIbTHUBUPOBaHUA. Kallycorenes, CyCHEH3MOHHBIE KYJIbTYpbI
pacteHuil. Mukpopa3sMHOKeHUE pacTeHUH. DKOHOMHUYECKUU A((PEKT OT BHEAPECHUS
METOJI0B OMOTEXHOJIOTUHU B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [locTkpuorennas peresepanusi.

buonornyeckne cpencrBa 3allUThl PACTEHUN: NMPEUMYLIECTBA U IEPCHEKTHUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ JKUJIKUM a30TOM, KPUOTIPOOUPKH.

Jlabopamopnvie u npakmuueckue pabomol

[Tpaktuueckas padora «Pa3MHOXEHHE IUIOJOBBIX PACTEHUI YE€pPEHKOBAHHEM
1 MUKPOPA3MHOKEHHEM — IPUMEP MAJIUHBI (WM 3eMJITHUKH, €KEBUKU, CMOPOIUHBI ).

[TpakTuyeckas pabota «BBeneHnue pacTeHuil B KyJIbTypy IN VILro u mojjaep:xanue
YUCTOMN KYJIbTYpPbl SKCILUIAHTOB.

[Tpaktuueckas padota «Pa3muoxenne kaprodens B mpoOUpKe».

UccnenoBarensckass pabora «Kak 1oaydarOT MOTOMCTBO — BEreTaTHBHO
Pa3MHOXKAEMBIX KYJIBTYp €CJIM HE CEMEHaMu?»

UccnenoBarensckass pabora «BblpammBanue pacTeHUd B IPOOUPKE».

HccnenoBarensckas pabora «Kak O0Xbs KOpOBKa Yypokail crmacama —

0 COBPEMEHHBIX CII0C00axX OMOIOTUUECKON 3alUThI PACTCHUI.

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejieknum». 11 kiaacce (34 4)

1. 'eneTnueckue pecypcbl Poccnu (6 )

Ctpareruu coXpaHEeHHUs TeHETUYeCKUX pecypcoB. CoxpaHeHHe pacTeHuit In Situ
u ex situ.

buopecypcueie komrekiuu  Poccun. KoOIeKIus T'E€HETHYECKUX PECYpPCOB
pactenuii BUP. TI'epOapuit BUH. Komnekuuss reHETUUECKUX PECYPCOB MKUBOTHBIX
BHUUIPXK. Komrekuun wietok u mramMoB BHHUMCXM. JleMoHcTpanus

1
BHUJICOPOJIMKOB .

Jlabopamopnvie u npaxmuueckue pabomul
UccnenoBarensckas padora «Ilo marepuanam ¢opyma «l'eHeTnueckue pecypcsl

Poccumn» (Be1Opath 110001 TOKIIA]] M TIOJTOTOBUTH IO HEMY COOOIIEHNUE).

1
CM. npuiioxeHue.
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2. OcHOBBI TeHeTHKH U cejieknuu (8 1)

HacnencTBeHHOCTh M MUBMEHUYHUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3MeHYnBOCTh MyTaIlMOHHAS U MOAM(PUKAITNOHHAS.

['eH — MarepHaJbHBI HOCUTENIb HACIEACTBEHHOCTH MW HM3MEHUYHUBOCTH.
HyknenHnoBsie KucnmoTel. JIokanu3anus reHETUHYECKOro Marepuana B KieTke. Jlenenue
kierok. Perumkanus JIHK. OcHoBHast JormMa MoJieKyisspHOU Orosioruu. TpaHCKpHUITIHS.
Tpaucuanusa. Myranuu.

3aKOH rOMOJIOTMYECKHUX PSIIOB B HaciencTBeHHOM n3MenunBoctyd H.M. BaBuiiosa

B 1920 1 2020 rr. [IeMoHCcTpanus BI/I):[eopOJII/IKOBl.

JlabopamopHvie u npakmuueckue pabomol
[Tpaktruueckas padora «MoaudpukalMoHHass U3MEHYMBOCTh B PUPOJIE» (COOpaTh
Y CPaBHUTH JIUCThSI, IIBETKU C OJTHOTO PACTCHHUSI H/WIIH C PA3HBIX).

Uccnenorarenbckas padora «['MO — 310 MyTaIiuu Wik MOAU(PUKAIIHN ?»

3. Mnkenepust B 6moJiornu pacrenuii (15 1)

Knerounas v reHHast MH)KEHEPUS PACTECHUMN [T PA3BUTHS CETICKIIUM.

[IpupogHO-TpaHCTE€HHBIE PACTECHMUSI.

Pacrenus-6uodadbpuku.

buoTexHoM0rnuecKue METOAbI B CEJICKIIMN PACTECHUM.

['eneTnueckoe penakTHpOBaHME KYJNbTYPHBIX pPACTEHHMM. YeM TreHeThdeckoe
peIaKTUPOBAHUE OTJINYAETCS OT FT€HeTUYECKOW MoIU(pUKAIUH.

[Torck HOBBIX F'€HOB-MHIIICHEH: cyIecTByIoMMe MeToauku. ITposeaenue in silico
aHaImM3a.

['eHHast WHXXEHEpUA 3€PHOBBIX KYJIbTYp. ['€HHas WHXKEHEpUs XJIOMYAaTHUKA.
['ennas wHxxeHepust Tomara. ['eHHass MHKEHEpUsT COM. | €eHHass MHXKEHEPHUs IIOAO0BBIX

2
KynbTyp. ['eHHas unxenepus kaprodens. lemoHcTpalys BUACOPOIUKOB .

Jlabopamopnvie u npakmuueckue pabomul
[TpakTuyeckas padota «IIpoBeaenue in Silico ananu3a a1 MOMCKAa HOBBIX T€HOB-

MUIIEHEH JJI PEAAKTUPOBAHUS KYJIbTYPHOTO pacTeHus (Ha BHIOOD)».

4. Nnskenepusi B 0Mo10ruu ;KuBOTHBIX (5 )
CoBpeMEHHBIE METOJIbI B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIMS 3MOPHOHOB,

XUMCPHBIC JKUBOTHBIC, KIIOHUPOBAHUC.

1

CM. npunoxeHue.
2

CM. npuiioxeHue.
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['ennas HHXCHCPHA B )KUBOTHOBOACTBC.

JlabopamopHhvie u npaxmuueckue pabomol

[Ipaktuyeckas pabora «I[Iposeaenue in Silico ananw3a [1st MOUCKA HOBBIX TCHOB-
MUUIEHEN JJI peAaKTUPOBAHUS KMBOTHOT'0» (Ha BBIOOD).

UccnenoBatensckas pabota «['eHHass WHXEHEPUS JKUBOTHBIX: apryMEHTHI

3a U IIPOTHUBM.

21



TEMATHYECKOE IINTAHUPOBAHUE

5 Konuuecmeo
Temwl 3auamuii OcHoeHoe codepaicanue Buowr oesmenvnocmu obyuarowuxcs
yacos

Mopyab «ArpoTexXHOJI0THH HACTONALIEro u Oyaymero». 10 kiace

1. broTeXHOIOTrUs KaK HayKa 4 HcTopursi BOSHUKHOBEHUS HAYKH, PackpsiBaTh conep:xaHue TEPMUHOB
OCHOBHBI€ pPa3/eibl, CBSA3b Y TIOHATHI: HayKa, OMOTEXHOJIOTUs,

OMOTEXHOJIOTUU C APYTUMH HAYKaMU  arpoOMOTEXHOJIOTUH.

(bnonorueit, 00TaHUKOM, 300JI0THEH, OnuceIBaTh NPOIIECC BHITIOTHEHUS
MUKpOOHOIoruen, OMoXuMueH, MCCIIEAOBAHUM U MPOTHO3UPOBATH
busHnonIorNen, TeHETUKOM, pe3yabTaThl IKCIIEPUMEHTOB.
MEIULIMHOW) U OTpaCIsIMU XapakTepu30oBaTh OCHOBHBIE HAYYHbIE

MIPOMBINLJIEHHOCTH (TTUIIEBast, JIeTKasi), IIKOJIbI B 0071aCTH OMOTEXHOJIOTHH.
CEIBCKOT0 XO034M1CTBA Paznmnuate paszzenst OMOTeXHOIOTUN

(’KMBOTHOBOJICTBO, PACTEHHUEBOJICTBO)  KaK HayKU.

Y 3IpAaBOOXPAHEHUEM, U3BECTHBIC CpaBHUBATH CBSI3b OMOTEXHOJIOTUU
By3bl U HUW, cBsA3aHHbIE C Pa3JIMYHBIMU OTPACIAMUA HAYKU U
¢ OMOTEXHOJIOTUEH: MIPOMBILIUIEHHOCTH.

®UIL] buorexnomoruu PAH, BoISBIATE paznmuuns MEXIY
®I'bHY BHUUCE, pasjenaMu OMOTEXHOJIOTHH.
OI'BHY ©OUILL BUP, ®opMyIUpOBaTh U OOBSICHATH
OI'BHY BHUNCXM, MIPUHILIUIT PA3BUTHS HAYKU
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Temwbr 3anuamui

2. O01I1e NoHATHS

OMOTEXHOJIOTUHA

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

OI'BHY Ullul” CO PAH,

OI'AOY BO MOTH,

OI'bOY BO MI'Y,

dI'bOY BO CIIolY,

OI'AOY BOHI'Y,

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

CoBpeMeHHbIEe HAIIPABJICHUS PA3BUTHS
arpoOouoTexHoaoruil. MeTo b

OMOTEXHOJIOTUM B HAYKE U MPAKTUKE

[TonsiTne OMOTEXHOIOTUU. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHHU, B YEM UX
MIPEUMYIIECTBO MEPE] XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: IPOMBIIIEHHBIE
MUKpPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, )KUBOTHBIX.

[IpakTudeckas padora «lIpumepsr

Buowt oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrlinonHeHnue npesioKeHHbIX
UCCIIeA0BaTEIbCKUX PadoT:
«Co3nanne OMOJIOrMYECKH aKTUBHBIX
100aBOK M BUTAMUHOBY, «BbiBeieHue
HOBBIX COPTOB PACTEHUM, TOPOJ]
JKUBOTHBIX C 33/IaHHBIMU
cBoiicTBaMuy, «Co31aHue 0akTepuil,
CIIOCOOHBIX NepepadaThiBaTh HEPTH

U YCTPAHSTH MOCIEACTBUSA €€
Pa3JIMBOB: TUTIOCHI U MUHYCBI».
Okckypcus «buoTexXHOIorus: HayKa

Y KU3Hb» B By3 nuinu HUN
PackpeiBaTh copepkaHie TEPMUHOB

U MIOHSATHH: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU U TKaHU PACTEHUM, )KUBOTHBIX,
MUKPOOPTraHU3MBI.

OnuceIBaTh MpoIece
OMOTEXHOJIOTUUECKOT0 MPOU3BOJICTBRA.
XapakTepu3oBaTh pa3InyHbIE

00BEKTHI OMOTEXHOJIOTHH.
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Temwbr 3anuamui

3. Ocobennoctu

anO6HOT€XHOHOFHH

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

HpHMeHCHHH6HOHOFquCKHX

00BEKTOB B TBOEH KU3ZHU)

[enu v 3a1a4m arpoOOMOTEXHOIOTUH.
OCHOBHBIE OOBEKTHI
arpoOHOTEXHOJIOT UH.

buorexHosmornueckue moaxoabl

Buowt oesmenvnocmu obyuarowuxcs

PaznuuaTh mpOMBIILIEHHbIE
MUKPOOPTaHU3MBI, KJIICTKH U TKAaHU
pacTeHui, )KUBOTHBIX KaK
OMOTEXHOJIOTUUECKUE OOBEKTHI.
CpaBHUBaTh MEX1y COOO0M MPOIIECCHI
XUMHUYECKOT0 CUHTE3a U
OMOTEXHOJIOT .

BrisBisate Hanbomee 3 ekTuBHBIC
00BEKThI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOeHUS ¥ (DYHKIIMH PA3TUIHBIX
OMOIOTHYECKUX OOBHEKTOB.
dopMyUpoBaTh U OOBSCHATD
MPUHIUI padoThI
OMOTEXHOJIOTUYECKOT0 MPOU3BO/ICTBA
BBIOPAHHOM TPYNIbI BEIIECTB/
MaTepuajoB

PackpriBaTh coqiepaHue TEPMUHOB
Y MIOHSATUH: COXPAHECHUE PACTCHUH

Y )KUBOTHBIX, BUIBI KOJUTCKITHI

T€HETHYECKOr0 pa3HOOOpa3usl.
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Temwbr 3anuamui

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

JUTSL HAZISKHOTO COXPaHECHUS
KOJUIEKIIMI T€HETUYECKUX PECYPCOB
pacTeHUM 1 )KUBOTHBIX. [IOHATHS

0 MOJIEBHIX, IN VItro

1 KPUOKOJUIEKIMAX. POCT U pa3BuTue
KUBOT'0 O0BEKTa B 3aMKHYTOMN
CUCTEME B KOHTPOJIUPYEMBIX
YCJIOBUSIX: KaK 3TO BO3MOYKHO.
OCHOBHBIC TTOMEIICHUS

JUTS TIOJTHOLICHHOM paboThI
nabopaTopuu OMOTEXHOIOTUI
(JramuHapHasi KOMHaTa, CBETOBas,
aBTOKJIaBHAs KOMHATHI, IIOMEIIEHUE
JUTSL IPUTOTOBJICHUS TUTATEIbHBIX
cpel, MoeuHas): X GyHKIHOHAT

1 OCOOCHHOCTH.

OcHoBHBIE TTPHOOPHI

JUTS1 OpraHu3alliu JJabopaTopun
OnoTexHoIOoTUH, X QYHKITUN

¥ BO3MOXKHOCTH (aBTOKJIaB,

CyX0XapoBOil mkad, AUCTHUILIATOD,

Buowt oesmenvnocmu obyuarowuxcs

OnuceIBaTh MPOLECC COXPAHEHUS

Y Pa3MHOKEHUS PACTEHUU

B KOHTPOJIMPYEMBIX YCIOBUSIX CPEBIL.
XapaktepuzoBath (ha3bl pocTa

Y Pa3BUTHUA PACTCHUH B 3aMKHYTOU
CUCTEME.

Paznuuare npenmyniecTsa

Y HEIOCTATKHU PA3JIUYHBIX TUIIOB
KOJUIEKLIUH.

CpaBHuUBAaThH dTaIbl pabOTHI

B J1aOOpaTopuu OMOTEXHOJIOTUH.
BrisiBnate Hanbonee a¢pexTuBHbIE
npuEMBI JIJIsl COXpaHEeHHs 00pa3IioB
pacTeHUM U )KUBOTHBIX.
XapakTepru3oBaTh 0COOEHHOCTH
CTpOEHUS U PYHKUUU 00pa3LOB
pPaCTEHHIA.
PopMyIupOBaTh u OOBSCHSTH

MIPUHIIUIT KPHOKOHCEPBALlUH PACTCHUI
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Temwbr 3anuamui

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

pH-meTp, Bechl, lamuHap-00KC,
CTepUIIN3aTOP MHCTPYMEHTOB,
CBETOBAsl yCTAaHOBKA, KIIMMaTHUeCKas
Kamepa, Y @-uoHusarop,
XOJOAWIBHUKH JUIsI XpaHEHUS
MUTATENbHBIX CPEJl U Ap.).
WHCTpyMEeHTHI A1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTMH PACTEHUN
(mpenapoBayibHas Urjia, CKaJbIIENb,
NUHIET, HOXKHUIIBI). OCHOBBI TEXHUKHU
0e30MacHOCTHU MpH paboTe

¢ npubopamu. OCHOBHBIE TPUOOPHI
JUIsL OpraHu3aIiy J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CYXO0KapoBOil mkad, TUCTHILISATOP,
pH-meTp, Beckhl, lamuHap-00KC,
CTEpMIIM3aTOP UHCTPYMEHTOB,
CBETOBAsl yCTaHOBKA, KIIMMATHYECKas
Kamepa, Y @-uoHu3arop,
XOJOIUIBHUKH JIJIS1 XpaHEHUs

MUATATENBHBIX CPEA U JIP.

Buowt oesmenvnocmu obyuarowuxcs
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Temuvl 3auamui

4. KynbpTypa KJIE€TOK U TKaHEH

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

NHCTpyMEHTBI 17151 TPUMEHEHUS
METOJI0B OMOTEXHOJIOTUN PACTCHUIA:
npenapoBalibHas Urjia, CKaJIbIeb,
MUHIIET, HOXKHHUIIBI.

[Ipaktuueckas padora «KynsTypHOe
pacTeHHE B KyJbTYpPaJIbHOM COCYJIE:
OTHIIIY PACTEHUE B TIPOOUPKE».
UccnenoBarensckass pabora «Poct
YEPEHKOB PACTEHUH B BOJIE C Pa3HbIM
ypoBHEM pH»

Metozas! KyabTypsl KJIIETOK U TKAHEN

B cenekuuu. KamrycHas Kynbrypa.
KynpTypa KIETOK U arperatoB KJIETOK.
Kynbrypa nporormtacros. [lonyuenue
COMaTUYECKUX THOPUIOB METOI0M
CIUSIHUS U30JIMPOBAHHBIX
MIPOTOILIACTOB.

Kinerounas cenexuus. Mcnons3oBanue
TatIOUINH B CEJEKIINH.

[IpuMepsl npUMEHEHUS KYTBTYP

KJIETOK Y TKAHEW B HAY4YHBIX

Buowt oesmenvnocmu obyuarowuxcs

PackpsiBaTh coziep:xaHue TEPMUHOB
Y MIOHATHUM: KAJUTYC, IPOTOIUIACT,
COMaTUYECKUI THOPU/I, TATIION]I,
LITAMM.

OnuceiBaTh pouece
KYJIbTUBUPOBAHUSI KJIETOK U TKAHEU
PacTEHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC ATAIbI
KYJIbTUBUPOBAHUSI KJIETOK U TKAHEN
pPacTeHUN U )KUBOTHBIX.

BrisBisaTe Hanboee 3 pexkTuBHBIC

27



Temwbr 3anuamui

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

UCCJIEIOBAHUSX U B MPAKTUKE
pasnuunbix HUU: 3HakoMcTBO

C JINTEPaTypOil — HAyYHBIMU
yOJIMKaUSIMU TI0 Pa3HbIM 0O0BEKTaM
(MUKpOOBI, pacTeHus, KUBOTHBIE).
XapakTepucTHKa KIIETOK,
KyJTUBUPYEMBIX N Vitro.
MopdoreneTndeckue myTa pa3BUTHS
KJIETKH In Vitro.

H3BecTHBIE KOMIEKIINU
OMOTEXHOJIOTUYECKUX OOBEKTOB —
UX POJIb, 337241, COCTAB, TPUMEPDI
(in vitro KoJuIeKIIMK PaCTCHHUIA,
KOJUICKITUH IIITAMMOB
MUKpOOpranu3moB. CemMHuHap

T10 MPOYMUTAHHOM JINTEPATYPE,
JOKJIabI OO yJarOIITUXCS).
buoTrexHomorus npon3BoACcTBa
KYJIbTYPBI KJIETOK, TKAHEH 1 OPraHOB

PaCTCHUMU.

Buowt oesmenvnocmu obyuarowuxcs

METObI KYJIbTUBUPOBAHUS KIETOK
Y TKaHEW PaCTEHUH, KUBOTHBIX,
MUKPOOPraHU3MOB.
XapaxkTepuzoBaTh 0COOEHHOCTH
CTpOeHUs U (PYHKIIUH KJIETOK

Y TKAHEW pACTEHUU, KUBOTHBIX,
MHKPOOPraHU3MOB.

dopMyIUpoBaTh U OOBSICHATD
MIPUHIIUIT BBLKUBAEMOCTH, POCTA

Y pa3BUTHS KYJIbTUBUPYEMBIX KIIETOK

U TKaHEH
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Temwbr 3anuamui

5. IlurarenbHbiE CpeIbl

JUJIs1 arpoOUOTEXHOJIOT U

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

[IpakTuueckas pabora «lIpoToraacTel
KIIETOK.

HccnenoBarensckas padbora
«CylecTBYIOMME KOJUIEKIINU KIETOK
Y lTamMMoB B Poccuu u ux posib

B Pa3BUTHH F'€HETUYECKHUX
TEXHOJIOT Y.

UccnenoBarensckas padbota

«I'. 1. KaprieueHKO Kak reHeTHK-
AKCTIIEPUMEHTATOP U OMOTEXHOJIOT
Makpo- 1 MUKPO3JIEMEHTHI,
WCTOYHHUKH YTJIEBOJOB, BATAMUHBI,
YKEIUPYIOLIUE areHThbl. TUIbI
IATATENBHBIX CPE — KUIKUE

Y TBEP/IBIE.

[TuTarenbHbIC Cpebl

1151 OMOTEXHOJIOTUU PACTEHHIA.
Pa3paboTka HOBBIX MUTATEIBHBIX
Cpell, B TOM YHUCJIE BKIFOUAKOIIUX
OMOCTUMYIISITOPBI U APYTUE

perymisTopsl pocta. Meross

Buowt oesmenvnocmu obyuarowuxcs

PackpriBaTh copepkaHrue TEPMHUHOB
Y MIOHATUM: IUTATENbHAS CPENA,
KOMITOHEHTBI MUTATEIbHOUN CPEBI,
pH pactBopa.

OnuceIBaTh MPOLECC MTPUTOTOBICHUS
MUTATEJIbHBIX CPEJT ISl PA3HbIX
0OBEKTOB.

XapakTepu3oBaTh MPOLECC
MIPUTOTOBJICHUS ITUTATEIIbHBIX CPE]T

B 3aBHCUMOCTH OT BHIOPAHHOTO

o0beKTa HNCCIICAOBAaHMA.
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Temwbr 3anuamui

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

ONTUMU3AIMU [TUTATEIBHBIX CPE.
OCHOBHBIE KOMIIOHEHTBI IUTATEIbHBIX
cpen (MaKpodJIEMEHTHI,
MHUKPO3JIEMEHTbI, HCTOUHUKH
yIaepoJa, BUTAMUHBI, )KEIUPYIOLINE
areHThI, PETYJIATOPHI POCTA).

Yposens pH nuraTensHON cpensl

Y €r0 BJIUSHUE HA PA3BUTHE PACTECHUN.
Becsl, pH-Mmetp.

Jlabopatopnas pabora «l[IurarenbHbie
Cpelbl M YCIOBHS KYJIbTUBUPOBAHMS,
KYJIbTYPbI PACTUTENBHBIX KJIETOK

U TKaHEW».

[TpakTnueckas pabora
«IIpuroroBieHne CTOKOBBIX
(MaTOYHBIX) pAaCTBOPOB MaKpO- U
MUKPO3JIEMEHTOB IUTATEIBHON CPEbI
o nporucu Mypacure u Ckyray.
[IpakTuueckas padbota
«[IpuroroBieHrne NUTATENBHBIX CPEX

JUIS BBEJICHHUS B KYJIBTYpY IN VItro»

Buowt oesmenvnocmu obyuarowuxcs

Pa3znuyarh TUNBI IUTATENBHBIX CPEA

B 3aBUCUMOCTH OT 33J1a4i
KyJIbTUBUPOBAHMSL.

CpaBHUBaTh paCTBOPUMOCTH BEIIECTB
BO BPEMS IPUTOTOBJICHHUS
nUTaTeNbHBIX cpel. CpaBHUBATH TUIIBI
MUTATENbHBIX CPEl B 3aBUCUMOCTH

OT UX COCTaBa.

BrisiBniATh Hanbosee BaKHbIE
KOMITOHEHTBI TUTATEILHOM CPEebI

Y IPOrHO3UPOBATH 3P PeKT

OT HEXBATKHU KaXKJ10I0

13 KOMIIOHEHTOB.

XapakTepu3oBaTh QYHKIIUU
KOMIIOHEHTOB IUTATEJIbHBIX CPEI.
®opMyIUpOBaTh U OOBSACHATH
NPUHLHUII KYJIbTUBUPOBAHUS PACTCHUN
Ha MUTATENIbHBIX CPeax pa3InyHOro

cocCTraBa
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Temwbr 3anuamui

6. Perynsrops! pocta Kak
(dakTopsl ycnexa

OMOTEXHOJIOTHH paCTGHI/Iﬁ

Koauuecmeo
4acos
4

OcHnosHoe cooepaicanue

Poct u pasButue pacreHuil.
OcranbHble ATallbl OHTOr€HE3a.
OO6mu1re 3aKOHOMEPHOCTH pOCTa
pacTeHHIA.

OcHOBHBIE KJTacChl (PUTOTOPMOHOB
(ayKCHHBI, ITUTOKUHUHBI,
ru00epemunel, ABK, stunen u ap.)
U uX (QYHKIIMU Ha pa3HbIX dTanax
Pa3BUTHUS PACTCHUS.

N3BecTHBIE reHeTUYECKUE
MEXaHU3MbI, KOHTPOJIUPYIOIIUE POCT
Y Pa3BUTHUE PACTCHUM.

OHJIOT€HHBIE U YK30T€HHbIE
PEryJsaTophl pOCTa pacTEHUM

B MPOOUPKE.

JlabopatopHas paborta
«DeHoTUnMYECKas OIleHKa pocTa

Y pa3BUTHS PACTEHUI B 3aBUCUMOCTH
OT HaJU4¥si GUTOTOPMOHOB

B IIMTATEIILHOMN cpeac»

Buowt oesmenvnocmu obyuarowuxcs

PackpeiBaTh coqepxaHue TEPMUHOB
Y TIOHSATUH: (PUTOTOPMOHBI,
PErYyJIATOPBI pOCTA PACTEHU.
OnuceIBaTh MpoLecc pocra

Y Pa3BUTHUS PACTCHUMN.
XapakTepu30BaTh MPOLECC POCTA

Y pa3BUTUS PACTEHUI B 3aBUCUMOCTH
OT F'€HOTHIIA U OKPYKAOIINX
YCJIOBUH.

Paznuuarh QyHKIMU pErynsiTOpoB
pocra.

CpaBHUBaTh (YHKIIUU PETYIATOPOB
pocra.

BEISBASATH QYHKIIMM PETYIATOPOB
pocTa 1Mo Npe/I0KeHHBIM 3P dexTam.
Xapaktepu3oBaTb 0COOCHHOCTH
CTpOeHMS U (PYHKLUHU Pa3INIHbIX
(UTOrOpMOHOB.

®opMyIIHpOBaTh U OOBSICHATH
MPUHIIMI BO3/IEUCTBUSI (PUTOTOPMOHOB

Ha POCT U pa3BUTHE PACTCHUI
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Temwbr 3anuamui

7. buorexHoorus pacTeHui

Koauuecmeo
4acos
10

OcHnosHoe cooepaicanue

Bo03MOXXHOCTH PUMEHEHMSI
arpoOMOTEXHOJIOTHUI B CEIEKIINH,
CEMEHOBO/ICTBE M TUTOMHUKOBO/ICTBE.

bone3Hu 1 UMMYHHUTET paCTEHMI:

ot H.W. BaBuiioBa 10 COBpEMEHHOCTH.

Y CcKOpeHHas ¥ TpaJuLIMOHHAs
CEJEKIMsA: COKpAIlaeM CPOKH
MIOJIyYEHHUSI HOBBIX COPTOB. OCHOBHBIE
MeTobl cenekuuu. ['ubpunnzanus.
®opmbl oTO0pa. OCHOBHBIE
HaIpPABJICHUS CEJICKLINU: YIyUIIECHNE
YPOKANHOCTH, YCTOUUUBOCTH

K OMOTHYECKUM ¥ a0UOTHYECKUM
dakTopam.

O310poBIEHNE PACTEHUI OT BUPYCOB
C MIOMOIIBI0 METOJIOB OMOTEXHOJIOTHU:
METO/IbI KYJIbTYPhI allMKaJIbHBIX
MEPHUCTEM, TEPMOTEPAIINH,
XEMOTEpPAUH, KpUoTepanuu

Y KOMIUIEKCHOM Tepanuu. [lonydenue

03J0pPOBJICHHOI'O ITOCAT0YHOTO

Buowt oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
U TIOHSATUM: CEJICKIINS,
CEMEHOBO/ICTBO, IMTOMHUKOBO/JICTBO,
MHKPOpPa3MHOXEHUE PACTEHU,
03I0pPOBJICHUE PACTECHUM.
OnuceiBaTh mpolLecc
MHUKPOPa3MHOKEHUS PACTCHUM,
CO3JaHMsI HOBOT'O UCXOJIHOTO
Martepuana Jyisl CelIeKIUM, 0TOopa,
037I0pOBJICHUsI PACTEHUU U IIOJy4EHUS
0370OPOBJIEHHOT'0 TIOCAI0YHOTO
MaTepuaIa.

XapakTepu30BaTh MPOLIECC
YCKOPEHHOM U TPAJIUIMOHHON
CEJICKLIMU, MUKPOPa3MHOXKEHUS,
037]0pOBJICHHUSI PACTEHUM.

PasnuyaTte MeTOABI CENIEKLNN,
CIIOCOOBI 03/10POBJICHUS PACTEHU.
CpaBHUBaTh METO/bI CEIEKIIHNH,
CIIOCOOBI 03/10POBJICHUS PACTEHU.

BruisBiaTs HanOoJiee 1 HAUMEHEE
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Temwbr 3anuamui

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

Marepuaia — KiyoHei kaprodens

Y Ca)KEHLEB IUIOJIOBBIX KYJIBTYP.
KynpTuBUpOBaHUE paCTUTEIBHOT O
Marepuala B KyJabType in Vitro:
OCHOBHBIE IPUHIUITBI U MOJEIH
KyJbTUBUpOBaHus. Kamnycorenes,
CYCIIEH3UOHHBIE KYJbTYpPbl PACTEHUM.
Mukpopa3MHOKEHUE PACTCHUMN.
OKoHOMUYECKUM 3P PexT

OT BHEJIPEHUS] METO/I0B
OMOTEXHOJIOTUH B PACTCHUEBOCTBO.
Kpuoxpanenue pacteHui.
KpuonporekTopsi.

ITocTkproreHHas pereHepanus.
buonornueckue cpeacrna 3auThl
pacTeHUl: NPEUMYIIECTBA

Y TIEPCIIEKTUBBI TPUMEHEHMUSI.
Tepmoc u cocyn Jlproapa ¢ KUIKUM
a30TOM, KpUOIIPOOUPKHU.
[IpakTuueckas padora «Pa3mMHoO)KeHHE

IIJIOAOBBIX paCTeHI/Iﬁ YCPCHKOBAHNECM

Buowt oesmenvnocmu obyuarowuxcs

s peKTUBHBIE CITOCOOBI TOMYUEHUS
HCXOJHOTO MaTepuasna

JUTSI CEJIEKIINH;; 03/T0OPOBICHUS
pacTeHHIA.

XapakTepru3oBaTh 0COOEHHOCTH

1 QYHKIUN METOJIOB CEJEKIUH,
CIIOCOOOB 037J0POBJIEHUS PACTEHUIA.
dopMyIUpoBaTh U OOBSICHATD
MIPUHITAT TPATATTHOHHOM

Y YCKOPEHHOM CEJNIEKIIAU, TPUHIIUIT
paboThI TOTO WM UHOT'O METO/1a

03I0pPOBJICHUS PACTEHUI



Temwbr 3anuamui

WUTOTO 10 MOJYJIIO

Koauuecmeo

yacos

34

OcHnosHoe cooepaicanue

U MUKPOPa3MHOXKEHHEM — ITPUMED
MaJIMHBI (FJTA 3EMIISTHUKH, €)KCBUKH,
CMOPOIUHBI )».

[IpakTuueckas pabora «BBenenue
pacTeHuii B KyJIbTypy IN Vitro

U MO//IEPKAHUE YUCTON KYIbTYpHI
SKCIUIAHTOB).

[IpakTuueckas pabora «PazMHOXKeHUE
KapTodens B IpoOUpKe».
UccnenoBarensckas padbota

«Kak nmoay4aroT moTOMCTBO
BETETATUBHO PA3MHOKAEMBIX KYJIbTYP
€CJIM HE CEMEHaMU?»
UccnenoBarenbckas pabota
«BpIpamuBanue pacTeHUN

B [IPOOUPKEY.

UccnenoBarensckas padora «Kaxk
00>Kbsl KOPOBKA yposkail criacania —

0 COBPEMEHHBIX CITOCO0ax

OMOJIOrMYECKOM 3alIUThl PACTEHUI»

Buowt oesmenvnocmu obyuarowuxcs
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Temwbr 3anuamui

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

Monyab «CoBpeMeHHbIe OHOTEXHOJOTHH B ceJiekuun». 11 kimacc (34 u)

1. 'enernueckue pecypchl

Poccun

6

Crpareruu coxpaHeHUs TEHETUYECKHUX
pecypcoB. CoxpaHEHHE pACTEHUI

In situ u ex situ.

buopecypcusbie komiekunu Poccun.
Kosmekuusi reHeTH4eCKUX peECypcoB
pacrenuit BUP. I'epbapuit BIH.
Kosmekusi reHeTH4eCcKuX pecypcoB
*kuBoTHBIX BHUUI PX. Komnekun
kieTok u mraMmmoB BHUMCXM.
UccnenoBarensckas padbora

«ITo marepuanam popyma

«I"enernyeckue pecypcsl Poccun»

Buowt oesmenvnocmu obyuarowuxcs

PackpsIBatTh coziep;kaHue TEPMUHOB
Y TIOHATHN: COXPAaHEHHUE PACTECHUIN
in situ u ex situ.

OnuceIBaTh IMponecC COXpaHCHUA

pacTeHwuii B ycioBusix in Situ u ex situ.

XapakTepu30BaTh CIIOCOOBI
COXPAHEHHUS PACTCHHI B YCIIOBHIX
In situ u ex situ.

Paznunuath criocoObl cOXpaHeHUs

pacTeHuii B ycioBusx in Situ u ex situ.

CpaBHUBaTh OCOOEHHOCTHU
COXPAHEHHUS PACTCHUI B YCIIOBHIX

In situ u ex situ.

BrisiBnsaTh Haubonee 3¢ peKTUBHBIN
npuéM 7151 COXpaHEHHsI KOHKPETHOT'O
oOpas3lia pacTeHHil.
XapakTepu3oBaTh OCOOEHHOCTH

1 QYHKITUH.

DopMyIHpPOBaTH U OOBSICHSITH
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Temwbr 3anuamui

2. OCHOBBI T€HETUKH

H CCIICKIINHU

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

HacnenctBeHHOCTH 1 IBMEHUHBOCTD —
OCHOBHBI€ CBOMCTBA JKHBBIX
opranu3sMoB. I3MeHUnBOCTH
MyTaIMOHHAS U MOAU(UKAITIOHHAS.
['en — maTepranbHBIN HOCUTEIb
HACJICJICTBEHHOCTH M U3MEHUMBOCTHU.
HyknenHoBble KUCIIOTHI.

Jlokanu3aius reHeTUYECKOro

MaTcpuaia B KICTKC. I[eJ'IGHI/Ie KJICTOK.

Pennukanusa JIHK. OcHoBHas gorma
MOJIEKYJISIPHON OMOJIOTHH.
Tpanckpunuus. Tpancnsauus.
Myrauuu.

3aKOH rOMOJIOTMYECKUX PAJIOB

B HACJI€ACTBEHHOU U3MEHUYHUBOCTHU
H.U. BaBuiosa B 1920 u 2020 rr.
[IpakTudeckas padora
«MoaudukanmoHHass H3MEHYNBOCTD

B IIpUpojie» (coOpaTh U CPaBHUTH

Buowt oesmenvnocmu obyuarowuxcs

HOPHUHIAII IN Situ 1 ex Situ coxpaneHwus
IFeHETHYECKUX PECYPCOB PACTEHUIA
PackpriBaTh copep:kaHue TEPMUHOB
Y TIOHSITUI: HACJIEICTBEHHOCTb,
W3MEHYHUBOCTh, I'eH, JIHK, PHK,
0€eJOK, 3aKOH TOMOJIOTHYECKHX PSAIOB
B HACJIEICTBEHHON U3MEHYUBOCTH.
OnuchIBaTh NPOSBICHUS
MOAU(UKAITMOHHON M MyTalldOHHOM
n3MeHYuBOCTH, cTrpoeHue JJTHK

u PHK, Oenkos.

XapaKkTepu30BaTh CTPOCHUE

1 QYHKIMH HYKJIEMHOBBIX KUCIIOT,
OEJKOB.

PaznuyaTh TUIIBI ©I3MEHYUBOCTH.
CpaBHUBATh MyTallHOHHYIO

Y MOAN(PUKAIIMOHHYIO H3MEHYUBOCTb.
BrIsBIATE MOAMGUKAIINN ¥ MYTaIlUH.
XapakTepu3oBaTb 0COOCHHOCTH

u pysnkuuu JJHK, PHK, 6enkos.

dopMyIUpoBaTh U OOBSICHATD
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Temwbr 3anuamui

3. Umxenepus

B OMOJIOTMH pacTeHU

Koauuecmeo

yacos

15

OcHnosHoe cooepaicanue

JIMCThS, IBETKHU C OAHOTO PACTCHUS
W/WJTH C Pa3HBIX).
Uccnenorarenbckas padora «['MO —
ATO MYTalMK WX MOIUDUKAIIAN?)
Knerounas v reHHas UH)KEHEPUS
pacTeHUN [T Pa3BUTHUS CEIICKIIUU.
ITpupoaHO-TpaHCTEHHBIE PACTCHUSI.
Pacrenusi-6nodadbpuku.
broTrexHoIOrn4ecKre METOIbI

B CEJICKIIUU PACTCHUM.
['eHeTnueckoe peIaKTUPOBAHUE
KYJIbTYPHBIX pacTeHul. Yem
TEHETUYECKOE PEIAKTUPOBAHUE
OTJIMYAETCSI OT FT€HETUYECKOMN
MOAU(UKALIIH.

ITonck HOBBIX T€HOB-MUIIICHEH
CYILIECTBYIOIINE METOAUKH.
[TpoBenenwe in silico ananmsa.
I'enHas uH>XeHEpHUs 3€PHOBBIX
KynbTyp. ['eHHas nHxeHepus

xJiom4yaTHMKa. ['eHHas HHXCHCPUA

Buowt oesmenvnocmu obyuarowuxcs

IMPpUHOUII ,Z[CﬁCTBI/IH 3aKOHa
TOMOJIOTUYCCKUX PsSAAOB

B HﬁCJ’IGI{CTBGHHOﬁ HN3MCHYHMBOCTH

PackpsiBaTh coaepxaHre TEPMUHOB
Y TIOHATUI: KJIETOYHAsA U T€HHAs
VWHXECHEPUSI PACTEHU I, TEHETUYECKOE
penaktupoBanue, ' MO, in silico
aHaJu3.

OnuceIBaTh MPOIECC KIETOUHON

Y TEHHOW MHXECHEPHUU PACTCHUM,
MIPUHIIUIIBI TEHETUYECKOT O
penaktupoBanus, cozaanue MO,
starsl in Silico aHanu3a.
XapaxkTepu3oBaTb COBPEMEHHbBIE
JOCTMKEHUS TEHHOU U KJIIETOYHOU
WHXEHEPUHU Pa3HbIX BUI0B PACTEHU,
nposeneHue in Silico ananu3a.
PaznuyaTh reHHYI0 U KJIETOYHYIO
VHXEHEPHIO.

CpaBHI/IBaTB OMOTEXHOJIOTMYCCKHUE
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4. wxenepust

B OMOJIOTHH KUBOTHBIX

Koauuecmeo

yacos

OcHnosHoe cooepaicanue

ToMata. | 'eHHasi UH)KEHEPHS COU.
['enHast MHXKEHEPUsI TUIOOBBIX
KynbTyp. ['eHHas nHxxeHepus
KapTodens.

[Ipaktuueckas padbora «[IpoBenenue
in silico amanu3a 11 mOMCKa HOBBIX
T€HOB-MUIICHEH I peIaKTUPOBAHUS

KYJbTYPHOTO pacTeHus (Ha BBIOOD)»

CoBpeMEeHHBIE METO/IbI

B )KMBOTHOBOJICTBE: TPAHCIUIAHTAIIUS
SMOPUOHOB, XUMEPHBIE )KUBOTHEIE,
KJIOHUPOBAHHUE.

I'enHas naxenepus

B JKUBOTHOBO/ICTBE.

[IpakTuueckas padora «lIpoBenenue
in silico ananmM3a 11 MOMCKa HOBBIX
T€HOB-MUIIICHEH 11 peIaKTUPOBAHUS

’KUBOTHOT'0» (Ha BBIOOD).

Buowt oesmenvnocmu obyuarowuxcs

METO/Ibl B CEJIEKIIUU PACTCHUH.
BrISBIATE paznnuns MexTy
T€HETUYECKUM PEaKTHUPOBAHUEM

Y TeHEeTUYeCcKo Moudukaruen.
XapakTepu3oBaTh 0COOCHHOCTH

1 QyHKITUH.

dopMyIUpOBaTh U OOBSICHATH
MPUHINAT KJIETOYHOU U TEHHOU
VHXEHEPUHU, TEHETUYECKOTO
PEIAKTUPOBAHUS U TEHETUYECKOU
MoaupUKaIIU

PackpsbiBaTh coziep:kaHUE TEPMUHOB
U TIOHSITHH.

OnuceIBaTh TPaHCIUIAHTAIIAIO
AMOPUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu3oBaTh TPAHCIIAHTAIUIO
SMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

Paznuyate TpaHCIIIaHTAIAIO

SMOPHOHOB, XUMEPHBIX )KHBOTHBIX,



Temwbr 3anuamui

WUTOTO 10 MOJYJIIO
OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

Koauuecmeo

yacos

34
68

OcHnosHoe cooepaicanue

I/ICCJIG,Z[OBaTeJIBCKaH pa60Ta «I'eHHas
HHXCHCPUS JKUBOTHBIX: apT'YMCHTBI

3a U IIPOTUB»

Buowt oesmenvnocmu obyuarowuxcs

KJIOHUPOBAaHHUE.

CpaBHHBATh TPaHCIUIAHTALUIO
YMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu3oBaTh 0COOEHHOCTH

U (QYHKLHH.

dopmyarpoBaTh U OOBICHATD
INPUHLUI TEHHON WHKEHEPUH,
Tr€HETHYECKOr0 peJaKTHPOBAHUS

Y TeHETUYECKOU MOoAU(pUKAITUN
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HNPUJIOKEHUE. ®NJIBMbI U 3AITMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Moayab «ArpoTeXHOJI0THH HACTOSAIEro U Oyayuero». 10 kiace

Tema 1. Buomexnonozusn Kak Hayka

Joxymenrtanbhbiii puiibMm Cepres bpuieBa «HoBsrit cBet. Hukomnait Bapunosy. —
URL.: https://smotrim.ru/video/2618068

Joxymentanbhbiii puibM «CeMeHa, KOTopbie crmacyT uenoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIE OMOTEXHOJIOTHH B cejiekum». 11 kiace

Tema 1. 'enemuueckue pecypcot Poccuu

JlokyMeHTalbHbIN QriibM «3010TOM 3e1eHbIi 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnogbl cenemuKu u cenekyuu

dunbpmbl 3 nukiaa «Matpuna Haykm». Science and plants. Hayka u pacrenusi.
3epuobo6oBsie. — URL.: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huxcenepus 6 ouonozuu pacmeHnuil

dunpmel U3 mukia «Matpuria Haykuy. Science and plants. Hayka u pactenus.
I'enernueckoe pegaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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