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[TIOACHUTEJIbHAA 3AIIMCKA
AKTyaJnpHOCTh M Ha3HAaYeHUE NporpamMmbl Pabouasi mporpaMmma Kypca BHEYpOUHOU
nesiteabHoCTH «COBpEeMEHHbIE arpoOMOTEXHOJOTUU (arpOOHOTEXHOIOTUYECKHIM
npoduiIb)» IJI cpeaHero odero oopazoBanus (ganee — nporpaMmma)
pa3paboTaHa B COOTBETCTBUU C TpeboBaHUAMU DeiepabHOTO TOCYIaPCTBEHHOTO
o0pa3oBaTeILHOTO CTaHaapTa cpemnero oomero oopazosanus (PI'OC COO),
OpUEHTUPOBaHA HA 00eCTIeYeHUE NHIMBUAYAIbHBIX TOTPEOHOCTEN 00ydarOIUXCs
Y HallpaBJIeHa Ha JOCTHKEHUE TUIAaHUPYEMBIX PE3YJIbTaTOB OCBOCHUS TPOTPAMMBbI
CpellHero o01Iero o0pa3zoBaHus ¢ y4eTOM BbIOOpa YHaCTHUKAMH 00pa30oBaTEIbHBIX
OTHOUIIEHUH KypCOB BHEYPOUHOH AESITEIBHOCTU. JTO MO3BOJISIET OOECIICUUTh
eanHCTBO 00s3arenbHbIX TpeboBanuit GI'OC COO Bo BceM MPOCTPaHCTBE
IIKOJIBHOTO 00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 3a €ro npeieiaMu.
Hacrosmuii kypc npeHazHaueH Jyisi yriayOJIeHHOTO U3y4eHUsi OMOJIOTUUECKUX
SBJICHUI U 3aKOHOMEPHOCTEH, paclIupeHusi 0a30BbIX 3HAHHM, PA3BUTHS
MPaKTUYECKUX YMEHHUIN 1 HABBIKOB B COBPEMEHHOW OMOJIOTUH. AKTYalIbHOCTh
peanu3zanuu nporpammsl [IporpamMmmoit mpenycMoTpeHo hopMUpOBaHUE
COBPEMEHHOT'0 TEOPETUUYECKOTO YPOBHS 3HAHUH, a TAK)KE MPAKTUYECKOTO OIbITa
paboThI C 1abOpaTOPHBIM 000PYIOBAHUEM, OBJIAICHUE TPUEMaMU
UCCIIEIOBATENbCKOM AeSITEIbHOCTH. MeToAbl OpraHu3alvi 00pa3oBaTEIbHON 1
Hay4YHO-HMCCJIEIOBATEIILCKON JEATEIbHOCTU MPEyCMaTPUBatOT (HOPMUPOBAHUE Y
00y4Jaromuxcsi HECTaHJAPTHOTO TBOPUECKOT'O MBIIIJIEHHUS, CBOOOIBI
CaMOBBIPAXEHUS U UHAUBUIYATIBHOCTH CYKJIeHUH. J[J1g moaHoTO yuera
NOTPEeOHOCTEN 00yUarOIMUXCs B IPOrpaMMe UCTIONIb3yeTcst T pepeHIIpOBaHHBIN
MOJIXO/I, YTO CTUMYJIMPYET O0YUaIOIIET0Cs K YBEIMUCHUIO TOTPEOHOCTH B
VHAWBUYaJIbHON, MHTEIUICKTYAJIbHOW U TTO3HABATEIILHOU JAEATEIILHOCTH U
Pa3BUTHIO HAYYHO-UCCIIEIOBATEIbCKUX HABBIKOB. [IporpamMma craner
BOCTPEOOBAaHHOM B MEPBYIO OUEPEIb 00YyUAIOITUMHUCS, KOTOPbIE UMEIOT CTOMKUI
HMHTEPEC U COOTBETCTBYIOIYI0 MOTHUBAIUIO K U3YYEHUIO TTPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIa, €CTECTBEHHBIX HAYK U TeXHOJOTui. B HacTosiee BpeMs
Ounonornyeckoe oOpa3oBaHUE JOHKHO OOECIICYUTh BHIMTYCKHHUKAM BBICOKYIO
OMOJOTUYECKYIO, IKOJIOTHYECKYIO U TPUPOAOOXPAHUTEIHEHYIO TPAMOTHOCTb.

3HaHus B 00J1aCTH OCHOBHBIX OMOJIOTMYECKUX 3aKOHOB, TEOPUH U UEH
dbopMUPYIOT HPABCTBEHHBIE HOPMBI U TIPUHITUIIBI OTHOIICHUS K KUBOH mpupoze. B
Ka4yeCTBE LICHHOCTHBIX OPUEHTUPOB OMOJOTHYECKOr0 00pa30BaHUs BBICTYIAIOT
00BEKTHI, U3y4aeMble B Kypce OMOJIOTHH, K KOTOPBIM Y ydarmuxcs GopMupyercs
LEHHOCTHOE oTHOowIeHue. [Ipu 3ToM BenyIyto posib UTPAIOT MO3HABATEIbHBIC



IIEHHOCTH, TaK KaK JaHHBIN y4eOHbIN MPEAMET BXOJUT B IPYIIINY MPEIMETOB
MO3HABATEJILHOTO IIUKJIA, TJIABHAS 11€JIb KOTOPHIX 3aKJII0YAETCS B U3yUYEHUHU
COBPEMEHHBIX CIIOCOOOB pelIeHUs TJI00AIBHBIX MPOOJIEM COBPEMEHHOCTH.
[Iporpamma npeciiefyeT He TOJIbKO 00pa3oBaTeIbHbIEC, HO U BOCIIUTATEIbHBIC
IIEJIM, TIOCKOJIBKY OHAa CIIOCOOCTBYET (POPMHUPOBAHUIO HKOJIOTUUECKOTO U
OMOTEXHOJIOTMYHOTO MBIIIJIEHUS y MOAPACTAOIIET0 NOKOJIEHH. BapraHThl
peanu3anuy nporpamMmsl U (pOpMbI MPOBEACHUS 3aHATHI Peannzanus mporpaMmmel
Ipe/noiaraeT uCroiib30Banre GopM padoThl, KOTOPHIE MPEAYCMAaTPUBAIOT
aKTUBHOCTb U CAMOCTOSITEJIbBHOCTh 00Yy4arolIuxcsi, COYeTaHue UHAUBUAYATbLHOUN U
IpynInoBoOi paboThl, MPOEKTHYIO U UCCIEAOBATENLCKYIO IEITEIbHOCT. Takum
00pa3oM, BOBJICYEHHOCTh 00YYAIOIIUXCSl B IAHHYIO BHEYPOUHYIO J€ATEIbHOCTD
MO3BOJIUT 00ECIIEYUTh UX CAMOOIPEEICHUE, PACIIUPUTD 30HBI TOUCKA CBOMX
MHTEPECOB B PA3JIMYHBIX c(hepax eCTECTBEHHO-HAYYHBIX 3HAHUM, IEPEOCMBICTUTh
CBOM CBSI3M C OKPY>KAIOIIMMU, CBOE MECTO CPEIU APYTrUX Jtojel. B nemom
peanu3anus MporpaMmmMbl BHOCHUT BKJIaJl B HDABCTBEHHOE U COI[UAIBHOE
dbopmupoBanue TUUHOCTU. [Iporpamma MoskeT ObITH peann3oBaHa B padboTe ¢
obOyuarorumucs 10 u 11 kmaccos. [Iporpamma kypca paccuntana Ha 68 4acos, B
paMKax KOTOPBIX MPEyCMOTPEHBI Takue (OPMbI pabOThI, KaK OeceIbl, TUCKYCCHH,
MacTep-KiIacchl, SKCKYpCUHU Ha TPOU3BOJICTBO, aHAJIN3 KEMCOB, BCTPEUH C
MPEACTaBUTEISIMU Pa3HbIX Npodeccuii, MpoPecCHOHATBHBIE IPOOBI,
KOMMYHUKATHUBHBIE U JIEJOBBIE UTPbI, KOHCYJbTALlMU NI€Jarora 1 ncuxosora.
[Iporpamma MOKeT OBITh peagnM30BaHa B TEYEHUE OJTHOTO y4eOHOTO Tojia C
oOyuarorumucs 10 u 11 kiaccoB, eciu 3aHATUSI TPOBOJSATCS 2 pa3a B HEEIIO.
Wnu B TeueHHe NBYX JIET, €CJIM 3aHITUS TPOBOAATCA | pa3 B HENIEIIO I KJIacCOB
OMOJOTUYECKOTO MIIM OMOTEXHOJIOTUYECKOTO HAIIPaBICHUH.

B3aumocBs3s ¢ dpeaepanbHoil paboueii mporpammoit Bocnutanus IIporpamma
Kypca BHEYPOUHOH JIeATEIbHOCTH pa3padoTaHa C y4eTOM peKOMEHAANi
dbenepanbHOl paboyeit mporpaMMbl BOCIIUTAHUS, YIUTHIBAET
IICUXO0JIOTOIeAarornyeckue 0COOEHHOCTH JaHHBIX BO3PACTHBIX KaTErOpHid. ITO
MO3BOJISIET HA MPAKTUKE COEAMHUTH 00YYaIOIIYI0 U BOCITUTATEIbHYIO
JEATENIBHOCTD MEAarora, OpUEHTUPOBATH €€ HE TOJIBKO HA UHTEJUIEKTYalIbHOE, HO U
Ha HPaBCTBEHHOE, COLUANILHOE pa3BUTHE peOEHKa. DTO MPOSBIAETCS B: —
BOCIIUTAHUU OCO3HAHHOW YKOJIOTMYECKH NMPABUIIBHONM MOTHUBALIMY B ITOBEICHUU U
JeSITEIbHOCTH Yepe3 (POpMUPOBAHUE CUCTEMBI YOCKICH!I, OCHOBAHHBIX Ha
KOHKPETHBIX 3HAHUSIX; — CTAHOBJIEHUH JINYHOCTU 00YYaIOUINXCs KaK LIeJIOCTHOM,
HAXOIAIIEHCS B TADMOHUHU C OKPY>KAIOIIUM MHUPOM, CIIOCOOHOM K PEIIEHUTO



HKOJIOTUYECKUX MPOOJIEM; — IPUOPUTETE TUUHOCTHBIX PE3YIbTaTOB peaan3aluu
IIPOrpaMMbl BHEYPOUHOH AESATEIBHOCTH, HALIEIIINX CBOE OTPAXKEHUE U
KOHKpETHU3aluIo B (eaepanbHOoi paboueil mporpaMmsel BocnuTanus. OcoOEHHOCTH
paboThI Iefarora no mporpaMMe 3ajiaya rneJjarora COCTOUMT B TOM, YTOOBI
COIPOBOXAATH MPOLEeCC MPOPECCHOHATHFHON OPUEHTAITNH 00YyJaroIInXC,
packpbiBas MOTEHIIMAT 00YJarOIIMXCS Yepe3 BOBICUECHUE B MHOTOOOPa3HYIO
JeSITEIbHOCTh, OpTaHN30BaHHYIO B pa3HbIX ¢popMmax. [Ipu 3Tom pesynbrarom
paboThI earora B MEPBYIO OUYEPEb SABISAETCSA TMYHOCTHOE pa3BUTHE peOCHKaA.
JIMYHOCTHBIX PE3YJIBTATOB MEJArOr MOXKET JOCTUYD, YBJIEKas peOEHKa COBMECTHOM
Y UHTEPECHON UM 00OMM JEATEIbHOCTBIO, YCTAaHABIMBAs BO BPEMS 3aHATUN
N00pOXKeNaTeIbHyI0, HOIIEPKUBAIOLLYI0 aTMOC(hEpy, HACHIIIAs 3aHATHS
LIEHHOCTHBIM cojiepkanueM. Kpome Toro, nporpamma npeaycmaTpuBaeT
OpraHu3aluIo 3KCKypcHil, mpocMoTp (uiabMoB U 3anuceid TB-nporpamm. [1pu
U3Y4eHUU OOYYAOIIMMUCS TPOrPAMMBI MIEJArOr OCHOBBIBAETCA HAa HECKOJIBKHX
OCHOBOITOJIATAIOMIMX MPUHIMNAX 00yYeHUs: — MPUHUUIT MHTErPATUBHOIO MOAX0a
K 00y4eHHI0. DTOT MPUHIUI UMEET EPBOCTEIIEHHOE 3HAaYEHHE, TaK KAK YCBOCHHE
[OJTy4a€MBbIX 3HaHUH 10 OMOTEXHOJIOIUHU MIPEIOJIaraeT TECHYIO B3aUMOCBSI3b
pa3HbIX ypoBHEU. [IepBbIli ypOBEHD — MEKIIPEAMETHBIN — MPEATIOIATACT
B3aMMOCBSI3b OMOJIOTUU C KypCcOM IO XUMUU. BTOpO#i ypoBEHb — PEAMETHBINA —
0OyCJIOBJIEH B3aUMONPOHUKHOBEHHEM Pa3HbIX OMOJOTMYECKUX KypcOB (OOTaHUKH,
300JI0TMH, (PU3NOJIOTHH U JIPYTUX) B POLECCE CTAHOBIICHUS U U3YUYEHUS
ounorexHosoruu. Kpome Toro, 1oruka 0CBO€HHs MaTeprasa nporpaMmbl
npenoiaraeT JBMKEHHE OT 00ILEro K YaCTHOMY U, HAa HOBOM YPOBHE,
BO3BpaIlleHHUE OT YaCTHOTO K 00LIeMy. — MIPUHLMUIT HATrJISAHOCTH; — IPUHLUI
JOCTYITHOCTH; — IPUHIMI OCO3HAHHOCTU. [IprMepHas cxeMa mpoBeIeH sl 3aHATUI
0 ITPOrpaMMe MOKET ObITh Takoi: 1. OOBsICHEHNE TEOPETUUECKOTO MaTepHaa 1o
teme. 2. [loaroroBka K 1a00paTOpHOMY WIIM MPAKTUYECKOMY 3aHSTHIO,
oOcyXJiIeHne 00bEKTOB JJIsl TpaKkTuyeckoro 3ansaTus. 3. [Iposenenue
MIPAKTUYECKOTO 3aHATHSI — OCHOBHAS 3a/1aya OCBOEHHUE METOIOJIOTUH TAaHHOTO
sKcrepuMenTa. 4. AHanu3 pe3yabTaToB SKCIIEPUMEHTA.

IIJIAHUPYEMBIE PE3VJIbTATHI OCBOEHHM KYPCA BHEYPOUYHOM
JAEATEJIBHOCTHU

3aHATHS B paMKax IPOrpaMMbl HAIIPaBJIEHBI HA 00ECTICYCHHE TOCTHKCHHS
O0OyYaroImMUMUCS CIEAYIOUUX JUYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX



obpazoBarenbHbIX pe3ynbTatoB. JUYHOCTHBIE PE3YJIBTATHI: B cdhepe
IPaXJaHCKOT'O BOCIIUTAHUS: — TOTOBHOCTh K COBMECTHON TBOPUECKOM
JESITEeTLHOCTH MIPH BBITIOJIHEHUN OMOJIOTHYECKUX IKCIEPUMEHTOB; — CIIOCOOHOCTh
OIPENENATh COOCTBEHHYIO MO3UIIHIO 110 OTHOIICHUIO K SBJICHUSM COBPEMEHHOMN
KHU3HU U OOBSICHITDH €€; — TOTOBHOCTb K COTPYTHUYECTBY B IIPOIIECCE COBMECTHOTO
BBITIOJTHEHHSI YU€OHBIX, ITO3HABATEIBHBIX M UCCIIEA0BATEIbCKUX 33124,
YBOXUTEILHOMY OTHOIIIEHUSI K MHEHHUIO OMIMOHEHTOB MPH 00CYKACHUN CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO CO/IEpKaHus; B chepe MaTpuOTUIECKOI0 BOCIIUTAHHUS:
— IICHHOCTHOE OTHOIIIEHHUE K MPUPOTHOMY HACIECIUIO M MAMSATHUKAM IIPUPO/IBI,
JOCTIKEHUSIM Poccun B Hayke; — cnocOOHOCTh OLIEHUBATh BKJIAJ POCCUICKUX
yUYEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH, TOHUMAaHNE 3HAYCeHUsI ONOJIOTUH B
MO3HAHUH 3aKOHOB MIPUPO/IbI, B )KU3HU YETIOBEKA U COBPEMEHHOTO O0IIECTBA; B
cdepe TyXOBHO-HPABCTBEHHOTO BOCIIMTAHUS: — CIIOCOOHOCTH OLIEHUBATH
CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH; — OCO3HAHUE JIMYHOTO BKJIaJ[a B IIOCTPOCHHE
YCTOHYMBOTO OyayIIero; B cepe 3CTETUUECKOr0 BOCIUTAHUSA: — IOHUMaHHE
HIMOLIMOHAJIBHOTO BO3/IEUCTBUS AKUBOU MPUPOBI U €€ IEHHOCTD; B c(epe
($u3MYECKOTo BOCIIUTAHUS: — IOHUMaHUeE [IEHHOCTH 37J0POBOTr0 U OE€3011aCHOTO
o0pasa KU3HH;, — OCO3HAHHE MOCIIECACTBUI U HEMPUITHE BPEIHBIX MTPUBBIYECK
(ynoTtpebneHue ankorossi, HApPKOTUKOB, KYpEHUs);

B c(hepe TpyJ0BOTr0 BOCHUTAHUS: — TOTOBHOCTh K aKTUBHOM JI€ATEITLHOCTH
OMOJIOTUYECKON M DKOJIOTMUECKON HAIPaBIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,
TJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJNHATH TaKyIO IEITEIbHOCTh; — HHTEPEC K
MIPAKTUIECKOMY M3YyUCHHIO TIPO(ECCHid, CBI3aHHBIX ¢ OMOJIOTHEH; — TOTOBHOCTD U
CIIOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BAHUIO HA MIPOTSKEHUU BCEH )KU3HU; B
cdepe IKOTOTMUECKOTO BOCTIMTAHUS: — HKOJIOTHUECKHU IEIecO00pa3HOe
OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€
CYIIIECTBOBAHMSI; — TIOBBIIIEHNUE YPOBHS SKOJOTUYECKON KYJIbTYPhI: MPUOOpETEHUE
OTIBITA TUTAHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MO>KHBIX MOCIEICTBUI 151
OKpY’KaroIel Cpebl; — CIIOCOOHOCTH MCIIOB30BaTh IPUOOpETaeMbIe TIPU
W3YYCHUHU OMOJIOTUY 3HAHWS M YMEHUS TPU PEIICHUU TTPOOJIEM, CBA3AHHBIX C
paloHaNIBHBIM ITPUPOIOTIOIL30BAHIEM (COOITIOICHHE TTPABUJT TTIOBEACHUS B
MIPUPO/IC, HAMPABIICHHBIX Ha COXpAaHEHNE PABHOBECHUS B SKOCHCTEMAX, OXPaHY
BUJIOB, DKOCUCTEM, OMOC(hEphl); — AKTUBHOE HEMPUSITHE ISHCTBUMA, TPUHOCSIIINX
BpEJl OKpY>KAIOIIeH IPUPOJTHON Cpelie, yMEHUE POTHO3UPOBATH
HEOJIaronmpUsITHBIC YKOJIOTHIECKUE TTOCIICCTBUS MPEANPUHUMACMbBIX JCHUCTBUN U



IpeIoTBpallaTh UX; B cepe HAyYHOTO MO3HAHUSA: — MOHUMAaHHUEe CeUPUKU
OMOJIOrMH KaK HayKH, OCO3HAHUE €€ poid B (POPMUPOBAHUH PALIMOHAIBHOIO
HAYYHOT'O MBIIIJIEHUS, CO3JaHUE LIETIOCTHOTO NMPEACTABIEHUS 00 OKPYKAIOILIEM
MUpE KaK O €JUHCTBE MIPUPO/bI, UEJIOBEKA U OOILECTBA, B [IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN 1 pelIeHUH MPoOIeM COXpaHEHHS MPUPOTHOTO PABHOBECHS; —
yOeXACHHOCTh B 3HAYMMOCTH OMOJIOTUH JJI1 COBPEMEHHOM IUBUIIU3ALINN:
o0ecrnieueHre HOBOTO YPOBHS Pa3BUTHSI METUIIMHBI; CO3AHNUE TIEPCTIEKTUBHBIX
OMOTEXHOJIOTHIA, CITOCOOHBIX pelIaTh PECYPCHBIE TPOOIEMBbI PA3BUTHS
4eJI0BEYECTBA; MOUCK IMyTEH BBIX0J1a U3 INI00AIbHBIX 3KOJOTHYECKUX MTPOOIIEM U
o0ecrniedyeHne nepexo/ia K yCTOMUNBOMY pa3BUTHIO, PALIUOHAIBHOMY
UCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB
KU3HH;

— 3aMHTEPECOBAHHOCTH B MOJIYYCHUU OMOJOTUYECKUX 3HAHUN B LIEJISX TOBBIIICHUS
oO11e# KyJIbTYphl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH KaK COCTaBHOM 4acTu
GYHKIMOHATIBHOM TPaMOTHOCTH 00yYaronuxcsi, popMupyeMon mpu U3y4eHUH
OWoJ0THY; — MOHUMAaHWE CYIITHOCTH METOJIOB ITO3HAHMUS, UCIIOIh3yEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTh UCIIOIH30BATh MOTyYaeMbIe 3HAHUS IS
aHanM3a ¥ OOBSICHEHUS SBJICHHHA OKPY’KAIOIIETO MUPA U MPOUCXOIAIINX B HEM
W3MCHEHHI; YMEHHE JIeJIaTh 000CHOBAHHBIC 3aKITIOUEHHUS Ha OCHOBE HAYYHBIX
($haKTOB U UMEIOIIMXCS JTAHHBIX C IEIBI0 MOJIYYSHUS JOCTOBEPHBIX BBIBOJIOB; —
CIIOCOOHOCTH CAMOCTOSITEILHO UCTIOIB30BaATh OMOJIOTUUECKHUE 3HAHUS TSI
perIeHus MpooJieM B peabHBIX KU3HEHHBIX CUTYAIUSAX; — OCO3HAHUE IIEHHOCTH
HAyYHOH JACSATEIHHOCTH, TOTOBHOCTh OCYIIECTBIISITh TIPOSKTHYIO U
HCCIIEIOBATEIBCKYIO IEITEIbHOCTh MHANBUAYATBHO U B TPYIINE; — TOTOBHOCTH H
CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTYYCHHUIO HOBBIX 3HAHHU 110 OMOJIOTUN B COOTBETCTBUU C )KM3HEHHBIMHU
notpednoctTsimu. METATIPEJIMETHBIE PE3VYJIbTATHI: B chepe oBnanenus
YHUBEPCAITbHBIMA YY€OHBIMU TTO3HABATEILHBIMU ACUCTBUSMU: Oa30BbIE
JIOTUYECKUE JIEHCTBUSA: — CAMOCTOSATEIHLHO (JOPMYIUPOBATH U aKTYaTHU3UPOBAThH
po0JIeMy, pacCMaTPUBAaTh €€ BCECTOPOHHE; — UCITOIh30BATh MTPH OCBOCHUH
3HAHHMH MMPUEMBI JIOTHYECKOTO MBIIICHUS (aHAIM3a, CHHTe3a, CPAaBHCHHSI,
KJaccudukanyu, 000011eHUs ), pACKPBIBATh CMBIC OMOJOTUUECKUX TTOHSATUI
(BBIIETIATH UX XapaKTEePHBIC MPU3HAKH, YCTAHABIIUBATh CBS3H C IPYTUMHU
MOHSATHUSIMU ); — OTIPENIETISATH 1EH NeATeIbHOCTH, 3a7aBas apaMeTphl U KPUTEPUH
WX JIOCTH)KEHHS, COOTHOCHUTH PE3YIbTAaThl JEATEILHOCTH C MTOCTaBICHHBIMH
IEISIMU; — UCTIOIh30BaTh OMOJIOTUUECKHE TIOHATHS i1l OOBsICHEHUS (PaKTOB U



SIBJICHUI )KUBOW IPUPOBL; — CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTHUBHbBIE,
JEAYKTUBHBIE, [10 AHAJIOTUH ), BBISBIIATH 3aKOHOMEPHOCTHU U POTUBOPEYNS B
paccMaTpuBaeMBbIX SABICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKIFOUEHUS;

— IPUMEHATb CXEMHO-MO/JICIbHBIE CPEJCTBA TSl MPECTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOIIEHUH B U3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, & TAKKE
IPOTUBOPEUYMI Pa3HOTO pO/ia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
UCTOYHHMKAX; 0a30BbI€ HCCIIEI0BATENbCKUE ICHCTBUS: — BJIa1€Th HABbIKAMU
y4e0HO-UCCIIEI0BATENBCKON U POEKTHOM IE€ATEIbHOCTH, HABBIKAMH Pa3pellieHUs
npo6JieM; CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOOB
peleHus MPaKTHUECKUX 3a/1a4, MPUMEHEHHUIO Pa3InIHBIX METOI0B MTO3HAHUS; —
MCTIOJIb30BATh PA3IMIHBIC BUABI ACSITEILHOCTH IO MOJIYYSHUIO HOBOTO 3HAHUS, €TO
UHTEPIIPETALNHU, TPe0OPa30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYAlIUAX, B TOM
YHCIIe IPU CO3/1aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB; — (OPMUPOBATH
HAYYHBIA TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHEN, KITIOUEBBIMU
HOHSTUSAMU U METOJaMH; — CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 331aUU B
00pa30BaTeNbHOMN IEATEILHOCTH U )KM3HEHHBIX CUTYaIUsIX; padoTa C
uHbOpMaIei: — OPUESHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMAITUU
(TekcTe yueOHOro nocoousi, HayYHO-TOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKHUX
CIIOBapsIX U CIPAaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHETE),
aHaJIM3UPOBATh UH(POPMALIMIO PA3TUUYHBIX BUJOB U (POPM MpeACcTaBlIEHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD; —
(bopMyIMpOBaTh 3aMPOCH] U MPUMEHTH PA3IUUYHbIE METOAbI IPU MOUCKE U 0TOOpE
Oounonornyeckor nHGOpMaIK, HEOOXOAUMOM JIJIs1 BBINOJHEHUS yUeOHBIX 3a/1a4; —
CaMOCTOATENLHO BIOUPATh ONTUMANIbHYIO (POPMY Mpe/ICTaBICHN OMOJIOTMYECKOM
uH(popmanuu (cxemsbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JIp.); —
MCITI0JIb30BaTh HAYUYHBIH S3bIK B KAUECTBE CPEJICTBA MPU pabOTE C OMOIOTMYECKOM
uHpopMaIeil: IPUMEHATh XUMUYECKUE, PU3NIECKUE U MaTeMaTHUYECKHUE 3HAKU U
CUMBOJIBI, (hOPMYJIBI, A00pEeBHATYPY, HOMEHKIIATYPY, UCTIOJIB30BATh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISIHOCTH;

B c(hepe oBaIeHNs] YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMU:
oOIIeHHe: — OCYUIECTBIIATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU; aKTUBHO
y4acTBOBATh B IMAJIOTe WM AUCKYCCUU TIO CYIIECTBY 00CYK/1aeMOI TeMbI
(yMeHHe 3a1aBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCUTEIBHO BBINOJHEHUS
IpeIaraéMou 3a1auu, yYUThIBATh HHTEPECHI U COTJIACOBAHHOCTD MO3ULUNA IPYTUX



YYaCTHHKOB JHAJIOra WM JUCKYCCUH); — Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEACTB; COBMECTHAS JAEATEIbHOCTD:
— BbIOMpAaTh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUM C yU€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YJI€Ha KOJUIEKTHBA; — IPUHUMATh LEIH
COBMECTHOM JIEATENBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUSA I10 €€
JOCTUKEHHUIO: COCTABIIATH IUIAH IEVCTBUN, PACIIPEAEIATH POJIA C Y4ETOM MHEHHM
YYaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOU pabOThI; — Mpe/iaraTh HOBbIE
IIPOEKTHI, OLICHUBATH UJIEU C IIO3ULIUA HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKOU
3HAYMMOCTH; — OCYILECTBIIATH IIO3UTUBHOE CTPATETHUECKOE ITOBECHUE B
Pa3IMYHBIX CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH
VMHUIMATUBHBIM; B c(epe OBJIAICHUSI YHUBEPCAIbHBIMU PETYISATUBHBIMU
JNEUCTBUSMU: CAMOOPTraHU3alusl: — UCIOIb30BaTh OMOJOTUYECKHUE 3HAHUS JIs]
BBISIBJICHUA MTPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YU€OHBIX CUTyalUsiX; —
BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKHU B
CBOMX JACHCTBHAX M MOCTYIIKAX MO OTHOLIEHUIO K KUBOU IPUPOJE, CBOEMY
3JI0POBBIO U 3[JOPOBBIO OKPYKAIOIIMNX; — PACUIUPATh PAaMKH Y4EOHOT0 IipeameTa
Ha OCHOBE JINYHBIX MPEANOYTEHUHN; — JAeNIaTh OCO3HAHHBINA BBIOOD,
apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEILIEHUE; CAMOKOHTPOJb: —
JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBEI B IEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB LEJSIM; — IPUHUMATh MOTHUBBI U APTYMEHTHI
JOPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JIESITEIBHOCTH;

HYMOLIMOHAJIbHBIN UHTEIUIEKT, IPEAoaraonuil chopMUpOBaHHOCTb: —
CaMOPETYJIMPOBAHNUS, BKIIFOUAKOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTD aAaTUPOBATHCS K
AMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTh; — BHYTPEHHEW MOTHBALIHH,
BKJIFOYAIOIIEH CTPEMIIEHUE K TOCTHKEHHUIO LEIU U yCEXY, ONTUMHU3M,
WHULIMATUBHOCTb, YMEHUE IEUCTBOBATH, UCXO U3 CBOMX BO3MOYKHOCTEH;
OpUHATHE ce0s U APYTUX: — IPUHUMATh ceOsl, MOHUMAasi CBOM HEIOCTATKH U
JIOCTOMHCTBA; — MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.
[MPEAMETHBIE PE3VJIBTATDI: — ymeHue BiageTh CUCTEMOM OMOIOTMYECKUX
3HAHMM, KOTOPasi BKJIOYAET OCHOBOIIOIArarlue OMoJIoruueckue TepMUHbI U
NOHATHUS ()KU3HB, KJIETKA, TKaHb, OPTraH, OpraHu3M, BU]I, TOMYJISAUs, OMOCUHTE3
OeJika, HaCIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHUE U JIp.); — BIaJCHUE
CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJAaX HAYYHOI'O MO3HAHUS, HUCIIOJIb3YEMbIX B
OMOJIOTMUYECKUX MCCIIEOBAHUAX KUBBIX 00BEKTOB U 3KOCHUCTEM (OITUCAHUE,
U3MepeHHe, MpoBeIeHNE HaOMI0IeHN ); CIOCOOaMHU BBISIBICHUS U OLICHKU



AHTPONOTEHHBIX U3MEHEHUI B MPUPOJIE; — YMEHHE YCTAHABIUBATH B3AUMOCBS3HU
MEXIy CTPOCHHEM U (PYHKIUSIMU: KJIETOK pa3HbIX TKaHEH; opraHaMu U CUCTeMaMu
OpraHoOB Y PACTEHHI; 3TaiaMu KJIETOYHOTO IIUKJIA U )KU3HEHHBIX ITUKIIOB
OpraHU3MOB; TEHOTUIIOM U (DEHOTUIIOM; — YMEHHUE PEeIlIaTh TOUCKOBbHIE
OMOJIOTMYECKUE 3a]]a4H; BBISBIISITh TPUUMHHOCIIEICTBEHHBIE CBSI3U MEXTY
UCCIIETYEMBIMU OMOJIOTUYECKUMH 00BEKTaMH, TIPOIIECCAMH U SBIICHUSIMU; JI€TIaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUY MOJIYYEHHBIX PE3YyJIbTaTOB; — YMEHUE
BBIJIBUTAaTh TUIOTE3bI, MPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMU,
dbopMyIupys 1eIb UCCIEI0BAHUS; AHAIM3UPOBATD MOJTYYEHHBIE PE3YJIbTAThl U
JieaTh BBIBOJIbI; — YMEHHE OLIEHUBATh 3TUYECKHUE aCTIEKThl COBPEMEHHBIX
UCCJIEIOBAHUN B 00J1aCTH OMOTEXHOJIOTMU M T€HETUYECKUX TEXHOJIOTUI
(HampaBJIEHHOE U3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

— yMEHUE MOTHUBUPOBATH CBOM BHIOOp Oy TyIIeH npodeccuoHaIbHON
JESATEILHOCTH B 00J1aCTH OMOJIOTHH, METUIIUHBI, OUOTEXHOJIOTHUH, CEIbCKOTO
XO35IUCTBA; YTIyOJsATh MO3HABATEILHBIN MHTEPEC, HAIIPABJICHHBIM Ha OCO3HAHHBIM
BBIOODP COOTBETCTBYIONIEH Mpodeccruu U MpoI0KEeHHE OMOIOTUYECKOTO
00pa30BaHMsI B OPraHU3ALMUAX CPEAHETO MPO(PECCHOHAIBHOTO U BBICIIETO
oOpa3zoBaHus.

COJIEPXKAHME KYPCA BHEYPOUHO! JIEATEJIbHOCTH

Monynb « ATpOTeXHOJIOTHH HacTosero u oyaymero». 10 kinace (34 ) 1.
buorexHonorus kak Hayka (4 1) ictoprs BOSHUKHOBEHHUS HayKHU, OCHOBHbBIC
paszesl, CBsI3b OMOTEXHOJIOTUU C JPYTUMH Haykamu (Ouosiorueii, 60TaHMKOH,
300JI0THEH, MEKPOOHOJIOTHEH, OMoXuMueH, Gru3noIorueil, TeHETUKOM,
MEJIUIIMHOWN) U OTPACIISIMU MPOMBIIIICHHOCTH (THIIEeBast, JIErKas), CeIbCKOTO
X03511cTBa (KUBOTHOBOJICTBO, PACTEHUEBOJICTBO) U 3APaBOOXPAHEHUEM,
u3BecTHble By3bl 1 HU, cBsa3anHbIe ¢ OnoTexHONOTHEN: & DenepanbHOe
roCcy1apCTBEHHOE yupexacHue «DenepanbHbli UCCIEN0BATEIBCKUN HEHTP
«DyHgaMeHTaTbHBIC OCHOBBI OMOTEXHOIOTHIY Poccuiickoil akageMu HayK»
(®ULL buorexnonoruu PAH)1 ; & deaepaibHOE rocy1apCTBEHHOE OI0PKETHOE
HAay4HOE yupexJeHrue «BcepoCcCuicKknii Hay4YHO-UCCIEA0BATEIbCKUI NHCTUTYT
cenbckoxo3siiicTBenHo# ouorexHonorun» (PI'BHY BHUUCE)2 ; & ®enepanbHoe



rocyZapcTBEHHOE OI0JKETHOE HayyHOe yupexaenue «DenepanbHbiid
HCCIIEN0BATENbCKUI HEHTP Becepoccuilcknii MTHCTUTYT T€HETUYECKUX PECYPCOB
pacrennit umenu H.U. BaBunosay (PI'bHY ®UIL BUP)3 ; & denepanbHoe
rocyapCTBEHHOE OI0/KETHOE HaydHOe yupexaeHue «Bcepoccuiickuii HayqHo-
UCCIIEIOBATENbCKUN HHCTUTYT CEIbCKOXO035IMCTBEHHON MUKPOOUOIOT UM
(®I'bBHY BHUUCXM) 4 ; &% denepanbHOE rocyaapCTBEHHOE OI0IKETHOE
Hay4yHOE yupexacHue «DenepanbHblii UCCAEA0BATENBCKUN LIEHTP NHCTUTYT
UTOJIOTHH U reHeTukn Cubupckoro otaenenus Poccuiickoil akageMun HayK»
(®T'BHY ULul" CO PAH)S ; 1 ®enepanbHoe rocy1apCTBEHHOE YUPEKICHUE
«DenepasibHbINA UCCIIEIOBATENIBCKUAN LIEHTP «DyHAaMEHTAIbBHBIE OCHOBBI
ouorexHomorun» Poccuiickoit akagemuu Hayk» (OUL] buorexunonoruu PAH):
opunuanbubiii caT. — URL: http:/www.fbras.ru 2 ®enepanbHoe rocyaapcTBEHHOE
O10/PKETHOE HAy4YHOE yupexkaeHue «BcepocCcuiickuii HayYHOUCCIE0BATEILCKUI
WHCTUTYT CEIbCKO-X03siiicTBeHHOM OuotexHnonorun» (®I'bHY BHUMCB):
ourmaneheiii cait. — URL: http:/www.vniisb.ru 3®enepanbHoe
rocyapCTBEHHOE OI0/KETHOE HaydHOe yupexaeHue «DeaepanbHblit
UCCIIEI0BATENbCKUI LIEHTP Becepoccuilckuil MTHCTUTYT T€HETUYECKUX PECYPCOB
pactenuit umenu H.W. Baunosa» (OI'BHY ®UI] BUP): obutinansHeiii cait. —
URL: http:/www.vir.nw.ru 4 ®eaepaibHOE TOCy1apCTBEHHOE OI0JIKETHOE
HAay4YHOE yupexacHne «Bcepoccuiicknii HAydYHOUCCIIEIOBATENbCKUA HHCTUTYT
ceNbCKO-X03giicTBeHHOM MuKpoouonorum» (PI'BHY BHUMCXM): odpunnanbHblii
caiit. — URL: http:/www.arriam.ru 5 ®enepaabHoe TOCyIapCTBEHHOE OFOKETHOE
Hay4yHOe yupexacHue «DenepanbHblii UCCIEA0BATENBCKUN LHEHTP HCTUTYT
IIUTOJIOTHH U TeHeTukr CuOupCKoro otaeneHus Poccuiickoit akageMun HayK»
(®I'BHY ULuI" CO PAH): odpunmanshsiii caiit. — URL: http:/www.bionet.nsc.ru

& DenepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIIbHOE YUPEIKICHUE
BBICIIETO 00pa3oBaHus « MOCKOBCKHI (PU3UKO-TEXHUUECKUNA UHCTUTYT)
HaIIMOHAJIBHBIN HcciienoBarenbckuil ieHTp» (PI'AOY BO MOTU)1 ; &
denepaibHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BhICIIIEr0 00Opa3oBaHusi «MOCKOBCKHM rOCY1apCTBEHHBIH YHUBEPCUTET UMEHHU
M.B. JlomonocoBa» (PI'BOY BO MI'Y)2 ; & ®enepanbHOE TOCyAapCTBEHHOE
OromKeTHOE 00pa30BaTENbHOE YUPEKICHNUE BhICIIEro oOpazoBanus « CaHKT-
[TerepOyprckuii rocynapctsennbii yuusepceutem» (OGI'BOY BO CIIOTY)3 ; &
denepaabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BEICIIEro oOpa3zoBaHus «HoBOCHOMPCKHIT HAITMOHATBHBIN UCCIII0BATEIIbCKUN



rocynapctBeHHbI yHuBepcute™ (PI'AOY BO HI'Y) 4 ; &% denepanbHoe
roCyAapCTBEHHOE OI0/IKETHOE 00pa30BaTEIbHOE YUPEKICHUE BHICILIETO
oOpazoBanus «Poccuiickuii rocyjapcTBeHHBIN arpapHbiil yHuBepceuter — MCXA
umenu K.A. TumupsizeBa» (PI'bOY BO PI'AY-MCXA umenu K.A.
TumupsizeBa)s ; & ABTOHOMHas HEKOMMepUecKas oOpa3zoBaTeIbHasi OpraHu3alus
BEICIIIETO 0Opa3oBanus «HaydHo-TexHOIOTHYeCKni YHUBEpCUTET «CUPHYCH
(HTY «Cupuyc»)6 . CoBpeMeHHbIE HAMPABICHUS PA3BUTUS arpOOMOTEXHOIOTHA.
MeTobl OMOTEXHOJIOTUH B HAYKE U MPaKTUKE. JleMOoHCTpalus BUACOPOIUKOBT . 1
denepaibHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIET0 00pa3oBaHus «MOCKOBCKHUI (PU3UKO-TEXHUYECKUNA UHCTUTYT)
HaIIMOHAJIBHBIN HUccieioBaTebckuil ieHTp» (PI'AOY BO M®TH).
odpunnanbubiii caT. — URL: http:/www.mipt.ru 2 @eaepanbHoe rocyapCTBEHHOE
O10/1KETHOE 00pa30BaTEIBLHOE YUPEKICHHUE BBICIIETO 00pa3oBaHust «MOCKOBCKUI
rocyJ1apCTBEHHBIN yHUBepcuTeT uMeHu M.B. JloMmoHOCOBa»: 0puIIUAIbHBINA CAMT.
— URL: http:/www. msu.ru 3 ®enepaibHoe rocy1apcTBEHHOE OIOIKETHOE
oOpa3oBarenbHOE YUpEKIeHre Bhiciiero oopazoBanus «Cankt-IletepOyprekuit
rocynapctBeHHbI yHUBepcuTe™» (OPI'BOY BO CIIOIY): odunmanbHbIi caiT. —
URL: http:/www.spbu.ru 4 denepanbHoe rocyJapcTBEHHOE aBTOHOMHOE
oOpazoBaTeabHOE yUpexKIeHue Boiciiero oopasoanus «HoBocubupckuit
HallMOHAJIbHBINA UCCIIEA0BATENBCKUI rocy1apcTBeHHbIN yHUBepcutet» (PI'AOY
BO HI'Y): opunmaneusiii caiit. — URL: http:/www.nsu.ru/n 5 ®eaepaiibHoe
roCcyJIapCTBEHHOE OFOHKETHOE 00pa30BaTEIbHOE YUPEKIACHNUE BBICIIICTO
oOpazoBanus «Poccuiickuii rocyapcTBeHHBIN arpapHbiii yauBepcuter — MCXA
umenu K.A. TumupsizeBa» (PI'bOY BO PI'AY-MCXA umenu K.A. Tumupszena):
odurmanbHbiid caidT. — URL: http:/www.timacad.ru/ 6 ABToHOMHAas
HEKOMMepYecKkasi oOpa3oBaTeIbHas OpraHu3alus BhICIIEr0 00pa3oBaHus
«Hayuno-texnonornueckuit yausepcuret «Cupuyc» (HTY «Cupuyc»):
odpunuanbhbiii cait. — URL: http:/www.siriusuniversity.ru/ 7 CMm. npuiioxeHue.

JlabopaTopHble u npakTrueckue padotsl McciaenoBarenbckas padota «Co3nanue
OMOJIOTMYECKU aKTUBHBIX JOOABOK M BUTAMUHOBY. MccnenoBarenbekas padoTa
«BbIBeIcHNE HOBBIX COPTOB PACTCHHA, TTOPOJI JKUBOTHBIX C 3aIaHHBIMU
cBoiicTBamMmy. MccnenoBatennsckas padbora «Co3ganue 6akTepuid, CrioCOOHBIX
nepepadaThiBaTh HEQTh U YCTPAHATH MOCIICACTBUS €€ PAa3JIMBOB: TUTFOCHI U
MUHYCBI». JKCKypcus («bHOTeXHONOTHA: HayKa U XKU3HbY») B By3 uinu HUU. 2.
Oo6mue noustus 6uorexunonoruu (2 1) [lonstue 6morexHoornu. 3a4eM 4eI0BEKY
OMOTEXHOJIOTUH, B YEM UX MPEUMYIIECTBO MEPe]] XUMUUESCKIUM CHHTE30M.



OcHOBHBIE OOBEKTHI OMOTEXHOJIOTHH: IPOMBIIIIICHHBIE MUKPOOPTAaHU3MBI, KIIETKU
Y TKaHU PacTeHUH, )KUBOTHBIX. JITabopaTopHbIE U MpaKTHUYECKUE PAOOTHI
[Ipaktuueckas pabora «IIpumepbl npuMeHEHUsT OMOJOTUYECKUX OOBEKTOB B TBOEH
xu3HW». 3. OcobeHHoctu arpoouorexnonoruu (4 1) Llenu u 3agaun
arpoonotrexHosaoruu. OCHOBHBIE 00BEKTHI arpOOMOTEXHOIOTHH.
buoTrexHosornyeckune moaxo sl sl HAIEKHOTO COXPAaHEHUS KOJUIEKIUI
TeHETUYECKUX PECYpPCOB PACTCHHUM U KUBOTHBIX. [IOHATHS O MONEBBIX, in Vitro u
KPUOKOJUTEKIMAX. POCT 1 pa3BuTHE )KUBOTO O0OBEKTA B 3aMKHYTON CUCTEME B
KOHTPOJIUPYEMBIX YCIOBUSX: KaK 3TO BO3MOKHO. OCHOBHBIE TOMEIIEHUS JJIs
MOJIHOIIEHHOM paboThl TabopaTopuu OMOTEXHOJIOTUY (JITaMUHApHAs KOMHATA,
CBETOBAs1, aBTOKJIABHAsI KOMHATBI, TOMEIIEHUE /ISl IPUTOTOBIICHUS MUTATEIbHBIX
cpell, MoeuHast ): UX (yHKUIHUOHAT U 0COOeHHOCTU. OCHOBHBIE TPUOOPHI IS
OpraHu3alyy Ja00paTOPUU OMOTEXHOJIOTHH, X PYHKIIMH U BO3MOXKHOCTHU
(aBTOKNAB, CyX0KapoBoOi mKad, nuctuiuistop, pH-metp, Beckl, 1amuHap-00kc,
CTEPUIIN3aTOP HHCTPYMEHTOB, CBETOBAsI yCTAHOBKA, KJIMMaTU4ecKas kamepa, Y O-
WOHU3aTOP, XOJOAWIBHUKH JUJISL XPaHEHHUsI IUTATEIBHBIX CPEA U 1. ).
WNHCTpyMEHTBI AJ11 IPUMEHEHUS METOJI0B OMOTEXHOJIOTUU PACTEHUIN
(mpenapoBajbHasl UIJIa, CKaJIbIENb, TUHIET, HOKHULBI). OCHOBBI TEXHUKU
0e3omnacHocTH npu padote ¢ npudopamu. OCHOBHBIE MPUOOPHI JIJIsl OpraHU3aALUN
1abopaTopun OMOTEXHOJIOTHH: aBTOKJIAB, CyX0KapoBo mKad, nuctuiuistop, pH-
METp, BECHI, JAMUHAP-00KC, CTEPUIIN3ATOP HHCTPYMEHTOB, CBETOBAsI yCTAHOBKA,
KJIMMaTuyeckast kamepa, Y @-noHuzarop, XoJIOAWIbHUKY AJI XPAHEHUS
NUTATENbHBIX Cpel U Ap. MHCTpYMEHTHI Ui IPUMEHEHUST METO0B
OMOTEXHOJIOTMU PacTeHUM: IpenapoBalibHas UTJla, CKaJIbIIENb, TMHLET, HOXKHUIIBI.
JlabopaTopHbie u npakTuueckue padotsl [IpakTuyeckas padora «KynbTypHOe
pacTeHue B KyJIbTypaJbHOM COCY/IE: ONUIIN PACTEHUE B IPOOUPKEN.
HccnenoBarenbckas padota «PocT 4epeHKOB pacTeHU B BOJIE C pa3HbIM YPOBHEM
pH». 4. Kynbtypa kiietok u Tkanei (8 1) MeToibl KylIbTyphl KJIIETOK U TKaHEH B
cenekuuu. KamnycHas kynsTypa. KynbTypa kiieTok u arperatoB kieTok. Kynbrypa
npoToracToB. [Tomyuenne comatnueckux ruOpuaI0B METOIOM CIUSHUS
M30JIMPOBAHHBIX MpoTOoILIacToB. Knetounas cenexuus. Mcnonas3oBanue
rariouanu B cesniekuuu. IIpumepsl npuMeHEeHs KyJIbTyp KJIETOK U TKaHEH B
HaYYHBIX MCCIIEIOBAHUSX U B NpakTuke pasnnunbix HUM: 3HakomcTBO €
JUTEPATYPON — HAYYHBIMHU MYOIMKALUSIMHU 10 Pa3HbIM 00bEKTaM (MUKPOOBI,
pacTeHus, )KUBOTHbBIE). XapaKTEPUCTHKA KIETOK, KyJIbTUBUPYEMBIX 1n Vitro.
Mop@doreneTnyeckre myTH pa3BUTHUS KJIETKH in Vitro. U3BecTHbIE KOJIEKIUN
OMOTEXHOJIOTUYECKNX 00BEKTOB — UX POJIb, 33/1a4U, COCTAB, MPUMEPHI (in Vitro
KOJUIEKIIMU PACTEHH, KOJUIEKIMU IITAMMOB MUKPOOpPraHu3MoB. CeMHuHap 1o



NPOYUTAHHON JUTEpaType, NOKIaabl o0yyatoniuxcs). buorexnomorus
MPOU3BOJICTBA KYJIBTYpPBI KIIETOK, TKAHEW U OpraHoB pactenuil. JlabopaTopHeie u
npaktuyeckue pabotsl [Ipaktuueckas padora «IIpoTomnactel KIETOK».
HccnenoBarenbcekast padota « CyliecTBYIOIME KOJJIEKIUU KIETOK U IITaMMOB B
Poccnn 1 ux poiib B pa3BUTUHU T€HETUYECKUX TEXHOIOTHI». MccmenoBarenbekas
pabora «I".Jl. KaprneueHKO Kak FeHETUK-IKCIIEPUMEHTATOP U OMOTEXHOJIOD. 5.
[TutaTensHble cpeabl 1l arpoOUOTEXHOIOTUH (2 4) Makpo- 1 MUKPO3JIEMEHTHI,
VCTOYHHKH YIJIEBOJIOB, BUTAMHHBI, )KEJIMPYIOIINE areHThl. THUIbl TUTATEIbHBIX
cpelnl — kujKue u TBepjpie. [lurarenbHbie cpebl 17151 OMOTEXHOIOTUH PACTEHUM.
Pa3paboTka HOBBIX MUTATEIBHBIX CPEJl, B TOM YHCIIE BKIIOYAIOITIX
OMOCTUMYJISITOPBI U IPYTHE PETYIATOPBI pocTa. MeToabl ONTUMH3ALUN
NUTATENbHBIX cpell. OCHOBHBIE KOMIIOHEHTHI TUTATENbHBIX CPeJl (MAKPOIJIEMEHTHI,
MUKPOAJIEMEHTBI, ICTOYHUKH YTJIEPO/1a, BUTAMHHBI, )KEJIUPYIOIINE areHThI,
PEryJaToOphl pocTa). YpoBeHb pH nmuTaTenbHOM Cpe/ibl U €ro BIMSHUE HA PA3BUTHE
pactenuii. Becol, pH-meTp. JIabopaTopHble U TPaKTUYECKUE PAOOTHI
JlaboparopHas padota «lluTarenpHble cpelibl U yCIOBUS KyJIbTUBUPOBAHMUS,
KYJIbTYpbI paCTUTENIbHBIX KJIETOK U TKaHel». [Ipaktuueckas pabora
«[IpuroroBiieHue CTOKOBBIX (MaTOYHBIX) PACTBOPOB MAKPO- U MUKPOIJIEMEHTOB
nuTaTeNbHOU cpepl o nponucu Mypacure u Ckyra». [Ipaktnueckas padora
«IIpurotoByieHre NUTATENBHBIX CPEJl IUIsl BBEAEHUS B KYJIbTYpY 1n vitro». 6.
Perynsitopsl pocta kak ¢akTophl ycrexa OuotexHonoruu pacrennit (4 4) Poct u
pa3BuTHe pacTeHui. OcTanbHbIe 3Tanbl OHTOreHe3a. O0ue 3aKOHOMEPHOCTH
pocta pacteHuil. OCHOBHBIE KJIACChl (PUTOTOPMOHOB (2yKCUHBI, IIATOKUHUHBI,
ru60epesnubl, ABK, aTuiex u fp.) u ux QyHKIIMU HA Pa3HBIX dTanax pa3BUTHS
pacteHus. 1I3BeCTHBIE TEHETUUECKUE MEXAHU3MBbI, KOHTPOJIUPYIOLIUE POCT U
pa3BUTHE PACTEHUI. DHJOTEHHBIE U 3K30I'€HHBIE PETYIISITOPBI POCTa PACTEHUN B
npobupke. JIabopatopHsie U mpakTuyeckue padotel Jlaboparopnas padbota
«DeHoTUIMYECKas OLEHKA POCTa U Pa3BUTHS PACTEHUN B 3aBUCUMOCTH OT
HaJau4Ksi PUTOTOPMOHOB B MUTATEIBHOU cpene». 7. buorexnonorus pactenuit (10
4) Bo3aMOKHOCTH pUMEHEHUs] arpoOMOTEXHOJIOT Ul B CENEKLIMU, CEMEHOBOJICTBE U
IMUTOMHUKOBOACTBE. bosesHn u ummynurer pacrenuit: ot H.M. Basuiosa no
COBPEMEHHOCTHU. Y CKOPEHHAs U TPAJAULMOHHAS CEIEKUHUS: COKPALaEM CPOKH
MOJTy4eHUs! HOBBIX cOpTOB. OCHOBHBIE METO/bI celieKuuu. I nbpuauzanus. @opmbl
0TO0pa. OCHOBHBIE HANPABJICHUSI CEJIEKIIUH: YIYUYIIEHUE YPOKAMHOCTH,
YCTOMYMBOCTU K OMOTUYECKUM U a0uoThyeckuM (akrtopam. O310poBICHUE
pacTeHui OT BUPYCOB C MOMOUIBI0 METOAOB OMOTEXHOJIOTUU: METO/IbI KYJIbTYPBI
aNMKaJIbHBIX MEPUCTEM, TEPMOTEPANINHI, XEMOTEPAINH, KPHOTEPATUH U
KOMILIEKCHOM Tepanu. [loayyeHnne 0310pOBIAEHHOrO MOCaJ0OYHOTO MaTepraia —



KIyOHel KapTodens 1 CaXXeHIIeB MI0I0BIX KynbTyp. KynbTuBupoBanue
pPacTUTENBHOTO MaTeprala B KyJbType 1n Vitro: OCHOBHbIE IPUHIIMIIBI U MOJIETN
KyJbTUBUpPOBaHUs. KamnycoreHes, CyClieH3MOHHbBIE KYJIbTYPhl pACTCHUM.
MukpopazMHOKeHHE pacTeHUH. DKOHOMUYECKUM 3()PEKT OT BHEAPEHUS METOIOB
OMOTEXHOJIOTHH B pacTeHUEBOACTBO. Kproxpanenue pacteHuil. KpuonpoTeKkTopsl.
[locTkproreHHas perenepanys. buojaornyeckue CpeacTBa 3aluThl PACTCHUM:
NPEUMYILECTBA U IEPCIEKTUBBI TpUMeHeHUs1. Tepmoc u cocyn Jproapa ¢ JKuaKkum
a30ToM, Kprorpooupku. Jlaboparopuslie u mpaktTuaeckue padbots! [IpakTiuueckast
paborta «Pa3mMHOKeHHUE MJI0/I0OBBIX PACTEHUI YePEHKOBAHUEM U
MUKPOPa3MHOKEHUEM — MPUMEP MATHHBI (MIIH 3eMIISTHUKU, €KEBUKH,
cmopoaunbl)». [IpakTrueckas padota «BBegenue pactenuii B KyJabTypy in vitro u
NOJJIEp>KaHUE YUCTOM KyJIbTYpbl SKCILUIAaHTOBY. [IpakTrueckas padbota
«PazMHOxkeHue kapTodens B npooupke». UccnenoBarenbekas padora «Kak
MOJIY4arOT IOTOMCTBO BET€TaTUBHO Pa3MHOKAEMBIX KYJIBTYpP €CJIH HE CEMEHAMM ?»
HccnenoBarenbckas padbota «BeipaniuBanue pacTeHU B IPOOUPKEY.
HccnenoBarenbckas padota «Kak 005kbsi KOpoBKa yposkaii ciacajia — o
COBPEMEHHBIX CII0co0ax OMOJIOTMYECKON 3allUThl pacTeHu». Moyib
«CoBpeMeHHbIC OMOTEXHOJIOTHH B cenekiumuy». 11 kimacc (34 1) 1. 'eHeTndeckue
pecypcebl Poccnn (6 1) CtpaTerun cCOXpaHeHHsI TEHETUYECKUX PECYPCOB.
CoxpaHnenue pacteHuil in situ u ex situ. buopecypcusie koyekuuu Poccun.
Komnekius renetnueckux pecypcoB pactenuit BUP. I'epbapuit BUH. Komnekius
reHetTndeckux pecypcon xuBOTHIX BHUUNI PXK. Komnekuuu kieTok u mramMmmMoB
BHUNCXM. [emonctpanus BugeoposukoBl . JTabopatopHbie U MpaKTUYECKUE
pabotsl MccnenoBarennckas padora «Ilo marepuanam dopyma «I'eHeTuueckue
pecypcbl Poccun» (BbIOpath 110001 10KIa1 U IOATOTOBUTH 110 HEMY COOOILIEHUE).

2. OcHOBBI TeHETHKH U cenekuuu (8 4) HaciencTBeHHOCTh M K3BMEHUYMBOCTD —
OCHOBHBIE CBOMCTBA JKMBbIX OPraHU3MOB. 1I3MeHYMBOCTh MyTallMOHHAS U
MonupukanroHHas. ['eH — MaTepuaIbHbI HOCUTEIb HACIEACTBEHHOCTH U
U3MeHYMBOCTH. HyKiIeMHOBBIE KUCIIOTHI. JIOKaM3anus TeHETUYECKOI0 MaTepuata
B Kietke. [lenenue kierok. Pemnukanus JJHK. OcHoBHast norma MoneKkyasipHOR
ouonoruu. Tpanckpumnuus. Tpancsius. Mytanuu. 3aKOH TOMOJIOTHYECKUX PSJIOB
B HacyienctBenHoi n3meHunBocty H.M. Basunosa B 1920 u 2020 rT.
JemoncTpanus Buaeoposukosl . JlaboparopHbsie U mpakTUYECKUE padOThHI
[Ipaktrueckas pabora «MoaudukannoHHas U3MEHYUBOCTH B PUPOIe» (COOPATh
Y CPAaBHUTBH JIUCThS, IBETKU C OJJHOTO PACTEHUS U/UIIH C Pa3HBIX).
UccnenoBarensckas padota «I'MO — 1o myTanuu uinu moaudukanuu?y» 3.



Wmnxenepus B buonoruu pactenuii (15 1) Knerounast u reHHast MH>)KEHEpHs
pacTeHui i pa3BUTHS cenekiuu. [IpupoaHo-TpaHcreHHble pactenus. Pactenusi-
onodadpuku. bruorexHomornueckre METOIbI B CEJIEKIINK pacTeHui. ['eneTnueckoe
peaaKkTUpOBaHUE KYJIbTYPHBIX pacTeHHi. UeM reHeTuueckoe pe1akTHPOBaHKE
OTIIMYAETCS OT TeHETHIEeCKOW Mouukaruu. [Tonck HOBBIX TEHOB-MUIIICHEH:
cymecTByromue Metoauku. [IpoBenenue in silico ananu3za. ['eHHast HHKEHEPUS
3epHOBBIX KyJbTYp. [ €eHHast HH)KeHepUs XJIONMYaTHUKA. [ eHHas nHXXeHepus
Tomara. [ 'eHHas umkeHepus cou. [ eHHast HH)XeHepHs II0I0BBIX KyIbTyp. [ eHHas
uHxeHepus kapTodens. JleMoHcTpanus BUaAEOpoaukoB? . JlabopaTtopHbie U
npaktuaeckue padoTsl [IpakTuueckas pabora «IIpoBenenue in silico aHanuza s
MOMCKA HOBBIX TEHOBMHUIIICHEH JIJIsl peIaKTUPOBAHMS KYJIbTYPHOTO pacTeHus (Ha
BBIOODP)». 4. UHkeHepus B Ouosioruu )kuBOTHBIX (5 1) CoBpeMeHHbIE METOIbI B
KUBOTHOBOJICTBE: TPAHCILIAHTAIIMS SMOPUOHOB, XHMEPHBIE KUBOTHEIE,
KJIOHUPOBAHHUE.

['eHHas uHXeHepus B )KMBOTHOBOJICTBE. JJabopaTopHbIe U MpaKTUYECKUE pabOThI
[IpakTrueckas padota «IIpoBeaenue in silico aHanm3a /st MOMCKa HOBBIX
T€HOBMUUIEHEH JJI PEIAKTUPOBAHMS )KUBOTHOT0» (Ha BBIOOD).
HccnenoBarenbckas padota «I'eHHast HHKEHEPHsl )KUBOTHBIX: ApTYMEHTHI 32 U
IPOTHUBY.






TEMATHYECKOE IINTAHUPOBAHHUE

Tewmbl 3auaTuii

KomnnuecTBo yacoB

OcHoOBHOE COACPIKAHUC

Buasl gesrensHOCTH
00yJaroImmXxcsl

Monynb « ATpOTEXHOJIOTHH HAcTOSIEro U oyaymeroy». 10 kimace

1. buorexHoiorusa Kak
HayKa

4

HcTopusi BOSHUKHOBEHUS
HayKH, OCHOBHBIE pa3/eibl,
CBSI3b OMOTEXHOJIOTHH C
JIPYTUMH HayKaMHU
(buomoruei, 60TaHUKOM,
300JIOTHEH,
MUKpPOOHOJIOTHEH,
Oonoxumuen, pU3noIOTueH,
TE€HETUKOUN, MEAUIIMHOMN) 1
OTpacasiMu
MPOMBIILJICHHOCTH
(mumieBasi, Jerkasi),
CEJIbCKOTO X0351CTBA
(’KUBOTHOBOJICTBO,
PacTeHHEBOJACTBO) U
3IpaBOOXPaHEHUEM,
u3BecTHbIE By3bl 1 HUU,
CBsI3aHHBIC C
ouotexHosorueii: ®UILL
buorexnonoruu PAH,
®I'bHY BHUUCH, ®I'BHY
®UL] BUP, ®I'BHY
BHUNCXM, ®I'BHY
Hlul" CO PAH, ®I'AOY

PackpriBath conepxanue
TEPMHUHOB U OHSATHUU:
Hayka, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTHH.
OnuceIBaTh Iporece
BBITIOJIHEHUS UCCIIEOBAHUI
Y MPOTHO3UPOBATH
pe3yJIbTaThl
AKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC
Hay4YHbIE IIKOJIBI B 00JaCTH
OnoTexHoaoruu. Pa3zanyath
pazziesibl OMOTEXHOJOTHUHU
Kak Hayku. CpaBHUBATH
CBSI3b OMOTEXHOJIOTHH C
Pa3JIMYHBIMU OTPaCIsIMU
HayKH{ U MPOMBIILICHHOCTH.
BeISIBASATE paznuuust MExXIy
paszenaMu OMOTEXHOJIOTHH.
dopMynUpoOBaTh U
OOBSICHATH MIPUHIIUII
pa3BUTHS HAYKU
OMOTEXHOJIOTHH.
Brmmonnenne




BO M®TU, ®I'bOY BO
MI'Y, ®I'bOY BO CIIol'Y,
OI'AOY BO HI'Y, ®I'BOY
BO PTAY-MCXA nmenu
K.A. Tumupssena.
CoBpeMeHHbIE HaIIPaBJICHUS
pa3BUTHSL
arpoOMOTEXHOJIOTUH.
Metob1 OMOTEXHOIOTHH B
HayKe U MPaKTUKE

MPEIIOKEHHBIX
UCCJIEI0BATENbCKUX PaboT:
«Co3anue OMOJOTUYECKU
aKTUBHBIX I00aBOK U
BUTaMUHOBY», «BbIBeIeHUE
HOBBIX COPTOB PaCTEHHI,
MOPO/T )KUBOTHBIX C
3aJIJaHHBIMM CBOMCTBaAMM,
«Co3nanue 6akTepu,
CIIOCOOHBIX TIepepabaThiBaTh
HE(Th U YCTPAHSTH
MOCIIE/ICTBUSA €€ Pa3JIMBOB:
TUTIOCHI U MUHYCBD».
DKCKypcus
«buoTrexHonorus: Hayka u
XKU3Hb» B By3 i HUN

2. O01Iue moHATHS
OMOTEXHOJIOTUHA

ITonarue OMOTEXHOJIOTHH.
3auem 4elioBEeKy
OMOTEXHOJIOTHH, B YEM HX
IPEUMYIIECTBO TIEPET
XAMHUYECKUM CHHTE30M.
OCHOBHBIEC O0OBEKTHI
OMOTEXHOJIOTHH:
TTPOMBITIICHHBIE
MHUKPOOPTaHU3MBI, KIICTKH 1

TKaHH paCTeHHﬁ, ZKNBOTHBIX.

[IpakTuueckas pabora
«IIpumepsl npuMeHeHU
OMOJIOTUYECKNX 0OBEKTOB B

PackpsiBaTh conepxxanue
TEPMHUHOB U OHATHM:
00BEKTHl OMOTEXHOJIOTHH,
KJICTKU U TKaHU PacTEHUH,
KUBOTHBIX,
MUKPOOPTaHU3MBI.
OnwuceiBaTh mporece
OMOTEXHOJOTHYECKOTO
MIPOM3BO/ICTRA.
XapakTepu30oBaTh
pa3IMYHbIC 0OBEKTHI
OMOTEXHOJIOTHHA.
Paznuyath MpOMBIIIIICHHbBIE




TBOEU KU3HIN

MUKPOOPTaHU3MBI, KJIETKU U
TKaHW paCTEHUMN, )KUBOTHBIX
KaK OMOTEXHOJIOTMYECKUE
00bekTbl. CpaBHUBATH
MEXIy COOOM MpoI1IecChl
XUMHUYECKOTO CUHTE3a U
OnoTexHOIOTHH. BBISBISTE
Haubomnee 3 PpekTUBHBIC
00BEKThI OMOTEXHOJIOTHH.
XapakTepu3oBaTh
O0COOEHHOCTH CTPOEHUS U
GYHKIAA Pa3TuIHBIX
OMOJTOTUYECKUX OOBEKTOB.
dopMyIUpoBaTh U
OOBSACHSATH MPUHIIUI PAOOTHI
OMOTEXHOJIOTMYECKOTO
MIPOU3BOJICTBA BHIOPAHHOM
TPYIIBI BEMIECTB/
MaTepuaioB

3. OcoOeHHoCTH
arpoOMOTEXHOJIOTHUHU

Llenu u 3amauun
arpoOMOTEXHOJIOTUH.
OCHOBHBIEC O0OBEKTHI
arpoOMOTEXHOJIOTUH.
buoTtexHonornueckue
ITOIXOABI JJI1 HAaIC)KHOTO
COXpaHEHUS KOJUICKIUN
TE€HETUYECKUX PECYPCOB
pPACTEHUH U )KUBOTHBIX.
ITonaTHs 0 MOJIEBBIX, In

PackpriBath conepxanue
TEPMHUHOB U OHSITHUM:
COXpPaHEHHE PACTECHUHN U
KUBOTHBIX, BUJIbI
KOJUICKIIU T€HETUYECKOTO
pazHooOpa3us.

OnuceIBaTh mporece
COXpPaHEHUS U PA3MHOKECHUS
pacTeHUN B
KOHTPOJIUPYEMBIX YCIOBUSIX




VItro U KpUOKOJIIEKITUSX.
Poct u pa3Butue KUBOTO
00bEKTa B 3aMKHYTOMN
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBUSX: KaK 3TO
BO3MOXHO. OCHOBHBIE
MTOMEILEHUS ISt
MOJIHOIICHHOHN pabOThI
nabopaTopuu
OMOTEXHOJOTUH
(JtaMUHapHas KOMHATA,
CBETOBasl, aBTOKJIaBHAS
KOMHATBI, TOMEIIEHUE IS
PUTOTOBJICHUS
MUTATEIBHBIX CPE],
MOeYHas): UX (yHKIHOHAT
1 ocoO0eHHOCTH. OCHOBHBIE
puOOPHI ISl OpraHU3aIuU
nabopaTopuu
OMOTEXHOJIOTHH, UX
(GYHKIIMU ¥ BO3MOXKHOCTH
(aBTOKIJIAB, CyX03KapOBOM
mkad, muctuiarop, pH-
METp, BECHI, JJaMUHAP-00KC,
CTepUIIH3ATOP
WHCTPYMEHTOB, CBETOBAs
yCTaHOBKA, KIIMMAaTUYECKasI
kamepa, Y O-uonusarop,
XOJIOTMIIGHUKY JIJIS

cpenbl. XapakTepu3oBaTh
¢da3bl pocTa U pa3BUTHS
pPAaCTEHUHN B 3aMKHYTOMU
cucteme. Paznuyath
MPEUMYIIECTBA U
HEJIOCTATKHU Pa3THUYHbIX
TUMNOB KOJUTCKIIHM.
CpaBHHBaTh 3Tanbl pabOTHI
B 1abopatopuu
OMOTEXHOJIOTHH. BBIABISATS
HauOoJee 3 (PeKTUBHBIE
NPUEMBI JIJIs1 COXPAHEHUS
00pa3IoB pacTEHUN U
KUBOTHBIX.
XapakTepu3oBaTh
OCOOEHHOCTH CTPOCHHS U
byHKIIMKU 00pa3IoB
pacrenui. DopmynupoBaTh
U OOBSCHSATH MPUHIIUIL
KPUOKOHCEPBALUH PACTCHUI




XpaHEHUs TUTATEIbHBIX
cpen u 1p.). UHcTpyMeHTSI
IUI IPUMEHEHUS METOJI0B
OMOTEXHOJIOTMH PaCTeHUN
(mpenapoBajibHas UIJa,
CKaJIbIIeJb, TUHIIET,
HOXHHUIIBI). OCHOBBI
TEXHUKH 0€30IIaCHOCTH MpHU
paboTte ¢ mpudbopamu.
OcHoBHBIE TPUOOPHI 15
OpraHu3aluy JadopaTopun
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0>kapoBo mkad,
nuctuiuatop, pH-merp,
BECHI, JaMHHAp-00KC,
CTEPHIIN3ATOP
UHCTPYMEHTOB, CBETOBAs
yCTaHOBKA, KIIMMaTHYECKasl
kamepa, Y O-uonusarop,
XOJIOAWJIBHUKH J1J151
XpaHEHHsI MUTATEJIbHBIX
cpen u Aap.

NHcTpyMeHTsI 115
IPUMEHEHUSI METO/I0B
OMOTEXHOJIOTMH PACTECHUM:
npernapoBajibHas Ura,
CKaJIbIIEIb, TUHIIET,
HOXHUILIBL. [IpakTnyeckas
pabota «KynbrypHoe




pacTeHHE B KyJIbTypPAIbHOM
COCy/Ji€: OIHILIN PACTCHHE B
pOOUpPKEY.
UccnenoBarenbckas pabota
«POCT 4epeHKOB pacTeHUM B
BOJIE C Pa3HBIM YPOBHEM
pH»

4. KynpTypa KIETOK U
TKaHEn

MeTtoapbl KyJIbTYpbI KIETOK U
TKaHEH B CEJICKIINU.
KamrycHas kynbTypa.
Kynberypa xiietok u
arperaToB KJIETOK.
Kynberypa nportornacros.
[TomyyeHnne comaTuueCcKux
rUOpPUIOB METOJIOM CIIHUSIHUS
U30JIMPOBAHHBIX
npororuiactoB. Kiietounas
cenekuus. Mcnonp3zoBanue
TarJIOUIUY B CEJICKIIHM.
[Iprmepsl MpUMEHEHUS
KYJBTYp KJIETOK 1 TKAHEH B
HayYHBIX UCCIICIOBAHUSIX U
B IPAKTHUKE PA3TUYHBIX
HUWMU: 3makomMcTBO C
JUTEPATypOr — HAYUHBIMHU
nyOTUKAIUSMU TI0 PAa3HBIM
o0BbeKTaM (MUKPOOHI,
pacTeHus, 5)KUBOTHBIE).
XapaKkTepuCTUKAa KIIETOK,

PackpriBath conepxanue
TEPMHUHOB U OHATHUM:
KaJUTyC, IPOTOILIACT,
COMaTUYECKUH THOPpHU/I,
rarionl, ITaMM.
OnuceIBaTh mporece
KYyJbTUBUPOBAHUS KIETOK U
TKaHEN paCTeHUN U
KUBOTHBIX.
XapakTepu3oBaTh pa3HbIe
ATaIbl KyJIbTUBUPOBAHUS
KJIETOK U TKaHEW pacTeHUI
Y KUBOTHBIX. BBISBIISITH
HauOoJee 3 (PeKTUBHbBIE
METO/IbI KYJIbTUBUPOBAHUS
KJIETOK U TKaHEW pacTeHUH,
KUBOTHBIX,
MHKPOOPTAHU3MOB.
XapakTepu30oBaTh
O0COOEHHOCTH CTPOCHHS U
(GyHKIIMA KJIETOK U TKaHEH
pAaCTEHUH, )KUBOTHBIX,




KYJIbTHBUPYEMBIX 1N Vitro.
Mopdorenernyeckue myTH
Pa3BUTHUS KJIETKH 1n Vitro.
N3BecTHBIE KOJJIEKIUU
OMOTEXHOJIOTMUECKHUX
00BEKTOB — UX POJIb,
3a/1a4u, COCTaB, MPUMEPDI
(in vitro KOJUICKIIMH
pacTeHUil, KOJUIEKIIUU
ITAMMOB
MUKPOOPraHU3MOB.
CemuHap 1o IpOYUTAHHOM
JUTEpaType, TOKIA b
00yJarommxcs).
buorexHonorus
IIPOU3BOJICTBA KYJIBTYPhI
KJIETOK, TKAHEW U OPTraHOB
pacTeHUN.

[IpakTuueckas pabora
«ITpoTonnacTel KIETOK.
Uccnenoarenbckas paboTa
«CyiecTByromniue
KOJUICKIIMH KJIETOK U
mTamMmMoB B Poccun u ux
pOJIb B Pa3BUTUHU

FeHETUYCCKUX TEXHOJIOTHUI.

UccnenoBarenbckas padbota
«".J. Kaprieuenko kak

T€HETUKIKCIIEPUMEHTATOP U

MHKPOOPTAaHU3MOB.
dopMynUpoOBaThH U
OOBSICHATH MPUHIIUT
BBDKMBA€MOCTH, POCTA U
Pa3BUTHS KYJIbTUBUPYEMBIX
KJIETOK U TKaHEH




OHOTEXHOJIO)

5. IlurarenbHbIe CpeabI IS
arpoOMOTEXHOJIOTHI

Makpo- 1 MUKPO3JIEMEHTHI,
UCTOYHUKH YTJIEBOJIOB,
BUTAMUHBI, )KEJIUPYIOIIHE
areHTbl. TUIbI MUTATEIbHBIX
Cpel — XKHUJKHE U TBEp/bIE.
[TuTaTenbHble cpeabl s
OMOTEXHOJIOTHH PACTCHU.
Pa3paboTka HOBBIX
MUTATENBHBIX CPEJl, B TOM
YHCIIe BKITFOYAIOIINX
OMOCTUMYJISITOPHI U JApyTHE
perynaropsl pocta. MeTo bl
ONTUMH3ALIUU TUTATETHHBIX
cpea. OCHOBHBIE
KOMITOHEHTHI MUTATEIbHBIX
cpen (MaKpOdJIEMEHTHI,
MHUKPO3JIEMEHTHI,
UCTOYHHKH YTIIEPO/a,
BUTaMUHBI, )KEITUPYIOLTHE
areHThbl, PETYJIATOPBI POCTA).
Yposens pH nurarensHOM
CpEIIbl U €0 BIMSIHHUE Ha
pa3BUTHE pacTeHui. Beckl,
pH-metp. JlTaGopaTopHas
pabora «IlutaTenpHbIC
Cpelbl U yCIIOBUS
KyJIbTHBUPOBAHUS,
KYJbTYPBI PACTUTEIHHBIX

PackpriBatTh conepxanue
TEPMHUHOB U HOHSITHUN:
MATATENIbHAS CPena,
KOMIIOHEHTHI MUTATENbHOMN
cpensl, pH pactBopa.
OmnuceiBaTh IpoIIeCC
MPUTOTOBJICHUS
MUATATENbHBIX CPE s
Pa3HBIX 0OBEKTOB.
XapakTepu3oBaTh MPOLIECC
MIPUTOTOBJICHUS
MUATATENIbHBIX CPEN B
3aBUCHUMOCTH OT
BBIOPAHHOTO 00BEKTA
HCCIICIOBAHMSL.

Paznuuats THIBI
MUATATEJIbHBIX CPEN B
3aBUCUMOCTH OT 33Jla4l
KYJbTUBUPOBAHUSI.
CpaBHUBATH pACTBOPUMOCTH
BEILIECTB BO BpeMs
MIPUTOTOBJICHUS
MATATEJIbHBIX CPEI.
CpaBHUBATH TUIIBI
MUATATENIbHBIX CPEJ B
3aBUCHUMOCTH OT UX COCTaBa.
BrisBiars Haubosee
BAKHBIE KOMITOHEHTHI




KJIETOK U TKaHEW».
[IpakTuueckas pabora
«IIpuroToBiieHHE CTOKOBBIX
(MaTOYHBIX ) PACTBOPOB
MaKpO- U MUKPOIJIEMEHTOB
MUTATEIBHOU Cpebl MO
nponucu Mypacure u
Ckyray. [IpakTnueckas
pabota «IIpuroroBnenue
MUTATENbHBIX CPET IS
BBEJICHUSI B KYJIBTYPY in
VItroy

MUTATEILHOW CPEIbI U
MIPOTHO3UPOBATH A3DPEKT OT
HEXBATKHU KaXJI0TO U3
KOMIIOHEHTOB.
XapakTepu3oBath QYHKIIUU
KOMITOHEHTOB TTUTATEIHHBIX
cpen. opmynupoBaTs U
OOBSCHSTH MPUHITATI
KyJIbTUBUPOBAHUS PaCTCHUI
Ha TMUTATEIBHBIX CPeIax
Pa3TUIHOTO COCTaBa

6. Perynstopsl pocTa Kak
dakTophsl ycnexa
OMOTEXHOJIOTUH PACTECHUMN

Poct u pazButue pacrenui.
OcTanbHbIE ATaAIBI
oHTOreHe3a. O6mue
3aKOHOMEPHOCTH POCTa
pactenuil. OCHOBHBIE
KJIACChl (PUTOTOPMOHOB
(ayKCHHBI, ITMTOKUHUHBI,
ru66epeunbl, ABK,
ATUJIEH U JIp.) U UX PYHKIUHU
Ha Pa3HBIX dTarax Pa3BUTHS
pactenus. M3BecTHbIe
TCHETUYECKHUE MEXaHU3MBI,
KOHTPOJUPYIOIINUE POCT U
pa3BUTHE PACTCHUM.
DHJIOTCHHBIC U IK30TCHHBIC
PETYIATOPBI pOCTa PACTEHHUIN
B ipoOupke. JlaboparopHas

PackpsIBath coneprxanue
TEPMHUHOB U HOHSTHUI:
(UTOTOPMOHBI, PETYIATOPHI
pocTa pacTeHUM.
OnuceIBaTh IPOILIECC POCTA
Y Pa3BUTHUS PACTCHUMU.
XapakTepu3oBaTh MPOLIECC
pOCTa U pa3BUTHUA PACTEHUI
B 3aBUCUMOCTH OT F'€HOTHUIIA
1 OKPY>KaIOLNUX yCIOBUM.
Paznuuate QyHKIIMN
PETYISATOPOB POCTA.
CpaBHuBaTh GyHKIIUU
PETYISATOPOB POCTA.
BoisaBiars pyHKIMU
PETYIATOPOB POCTA IO
peIoKeHHBIM Y exrTam.




pabota «DeHoTUnuYecKast
OILICHKa POCTa U Pa3BUTHUSA
pacTeHui B 3aBUCUMOCTH OT
HaIU4us PUTOrOPMOHOB B
MUTATEIBHOU cpesie»

XapakTepu3oBaTh
O0COOCHHOCTH CTPOCHUS U
GYHKITUHN pa3TuIHBIX
(bUTOTOPMOHOB.
dopMyIHpOBaTH U
OOBSICHATH MPUHITHI
BO3/ICICTBHS (PUTOTOPMOHOB
Ha POCT U pa3BUTHE
pacTeHui

7. BHOTEXHOJIOTUS pACTEHUI

10

Bo3MoxkHOCTH TPUMEHEHUS
arpoOMOTEXHOJIOTUH B
CEJIEKLUN, CEMEHOBOJICTBE U
UTOMHHUKOBOJICTBE.
Bosne3nu u uMMyHHTET
pacrenui: ot H.W.
BasuioBa 1o
COBPEMEHHOCTH.
YckopeHHas u
TpaJAULIMOHHAS CENEKIIMS:
COKpalllaeM CPOKHU
MOJIyYE€HHS] HOBBIX COPTOB.
OCHOBHBIE METOBI
cenekuuu. [ 'nubpuanzanusi.
®opmMmbl 0T60pa. OCHOBHBIE
HaIPaBJICHUS CEIEKIINU:
YIIY4ILlIEHUE YPOKAUHOCTH,
YCTOMYMBOCTHU K
OMOTUYECKHUM H
abMOTUYECKUM (PaKTOpaM.

PackpriBath conep:xanue
TEPMHUHOB U OHATHUM:
CeJIeKLHUsI, CEMEHOBOJCTBO,
IMUTOMHUKOBOJCTBO,
MHKPOPA3MHOXKECHUE
pacTeHui, 0310pOBIICHUE
pactenuii. ONUChIBaTh
Iporecc
MHUKPOPA3MHOKEHUS
pacTeHuid, CO3JaHNusI HOBOTO
MCXOJHOTO MaTepuana Jjist
CeJIeKIINH, 0TOOopa,
03JIOPOBJICHHS PACTCHUN U
MOJYYEHUS 03J0POBJIECHHOTO
IIOCaJ0OYHOr0 MaTepuaa.
XapakTepu30BaTh MNPOLIECC
YCKOPEHHOU U
TPAAUIIMOHHON CEJICKIIHH,
MHUKPOPa3MHOKEHUS,
03JI0POBJICHUS] PACTCHUM.




O310pOBIIEHHE PACTEHH OT
BUPYCOB C IIOMOUIBIO
METOJI0B OMOTEXHOJIOTHU:
METOJbI KYJIbTYPbI
arKadbHBIX MEPUCTEM,
TEpMOTEpAInu,
XEeMOTEepanuu, KpuoTeparnuu
Y KOMIUIEKCHOW TEpaIuu.
[Tonyuenue
03JI0pPOBJIECHHOTO
IIOCaJOYHOr0 MaTepuana —
KIIyOHel kapTodens u
CaYXKEHIIEB TJI0JIOBBIX
KyabTyp. KynbTuBrpoBanue
pacTUTENIBHOTO MaTepuasa B
KyJbTYpE 1n Vitro: OCHOBHbBIE
MPUHLUIBI 1 MOJEIN
KYJIbTUBUPOBAHUS.
Kannycorenes,
CYCIIEH3UOHHBIE KYJIbTYPhI
pacTeHU.
Mukpopa3sMHOKEHNE
pacTeHnil. JKOHOMUYECKUN
3¢ eKT OT BHEAPECHUS
METOJI0B OMOTEXHOJIOTHUH B
PacTEHUEBOACTBO.
Kpuoxpanenne pacrenui.
KpuonporekTopsr.
ITocTkpuorennas

Paznuuate MeToabl
CEJICKIIMH, CIIOCOOBI
037I0POBJICHHS PACTEHUH.
CpaBHUBaTh METO/IbI
CEJICKIIMH, CIIOCOOBI
037I0POBJICHHS PACTEHUH.
BrisBists Hanbosee u
HauMmeHee () PeKTUBHBIC
CHOCOOBI MOTYYEHUS
HCXOJHOTO MaTepuana Jjist
CEJIEKIINH; 03/I0POBJICHUS
pacteHuid. XapakTepu30BaTh
0COOEHHOCTH U (PYHKITUU
METOJIOB CEJIEKIINH,
CIIoco00B 0310POBJICHUS
pacrenui. DopmynnpoBaTh
U OOBSCHSATH MPUHIIUIL
TPaJIULIMOHHOU U
YCKOPECHHOM CEJIEKIUH,
MPUHITUT pabOTHI TOTO WITH
HWHOT'0 METO/1a
03JIOPOBIICHUS] PACTCHUH




pereHepanus.
buonornueckue cpencraa
3aIUThl PACTCHHIA:
IPEUMYLIECTBA U
NEPCIIEKTUBBI TPUMEHEHHS.
Tepmoc u cocyn Jproapa c
KUJKUM a30TOM,
KpUOIIPOOUPKHU.
[IpakTruueckas pabora
«Pa3MHOXXeHHNE TNIOTOBBIX
PaCTEHHMI YEPEHKOBAHUEM U
MUKPOPA3MHOKEHUEM —
IpUMep MaJMHBI (UITU
3EMJISTHUKH, €KEBUKH,
CMOPOMHBI ).
[IpakTuueckas pabora
«BBenenne pacteHuil B
KyJbTYpY in Vitro u
MOJIJIEp)KAaHUE YUCTOU
KYJIBTYPbI SKCILIAHTOBY.
[IpakTuueckas paborta
«Pa3zmHOXkeHue kapTodens B
IpoOUpKe».
Uccnenosarenbckas paboTa
«Kak nosy4aroT mOTOMCTBO
BETre€TaTUBHO
Pa3MHOXKAEMBIX KYJIbTYP
€CJIM HE cEMEeHaMu?»
WccnenoBarenbckas padbota




«BrIpamyBanue pacTeHUM B
POOUPKEY.
UccnenoBarenbckas padbota
«Kak 00%bsi KOpOBKa
ypoOXkai criacajia — o
COBPEMEHHBIX CIIoCO0ax
OMOJIOTUYECKON 3aIIUTHI
pacTeHui»

Hrtoro nmo Mmoaynto

34

11 kaace

Tembl 3auaTuii

KomnnuecTBo yacoB

OcHOBHOE coJiepKaHuE

Bunb! nesTelbHOCTH
00yJaroIMXCsI

MOI[y.]'II) ««COBpeMeHHBIe OMOTEXHOJIOTHH B CCIICKIIUI). 11 knacc

1. I'enernueckue pecypcsl
Poccun

15

Crparernn coxpaHeHus
T€HETUYECKUX PECYPCOB.
CoxpaHeHue pacTeHuH in
situ 1 ex situ.
buopecypcHblie KoJeKuum
Poccun. Komnneknus
T€HETUYECKUX PECYPCOB
pactenuit BUP. I'epbOapuit
BUH. Komnekuus
T€HETUYECKUX PECYPCOB
*uBoTHBIX BHUUIT'PX.
Komnexunu kiietok u
mrtamMoB BHUMCXM.
Uccnenosarenbckas paboTa
«ITo marepuanam popyma
«l'eHeTnuecKue pecypcsl

PackpriBath conep:xanue
TEPMHUHOB U OHATHUM:
COXpaHEHUE PACTEHUH 1n
situ 1 ex situ. OnuceIBaTh
MPOIECC COXPAaHEHUS
pacTeHull B yCIOBUSAX 1n situ
U ex situ. XapakTepu3oBaTh
CIIOCOOBI COXpaHECHUSI
pacTeHul B yCIOBUSAX 1n situ
u ex situ. Paznnuate
CIIOCOOBI COXPaHCHUS
pacTeHuii B yCIOBUSX 1n situ
u ex situ. CpaBHUBATH
OCOOEHHOCTH COXPAHEHHUSI
pacTeHull B yCIOBUSAX in situ
U ex situ. BeisiBIsATH




Poccuny

HanOonee 3 PeKTUBHBIN
NpUEM JIJIs1 COXpaHEHUS
KOHKpPETHOTo 00pasiia
pacTeHui. XapaKTepu30oBaTh
O0COOCHHOCTH M (PyHKIIHH.
dopMyIUpoBaTh U
OOBSCHATH MPUHIUI in situ
U eX Situ COXpaHeHus
TCeHETUYECKUX PECYPCOB
pacTeHui

2. OCHOBBI T€EHETUKH U
CEJIEKIIUU

35

HacnencTBeHHOCTD U
M3MEHYHBOCTh — OCHOBHEIC
CBOMCTBA YKUBBIX
opraHu3mMoB. I3MeHYHNBOCTh
MyTallMOHHAs ¥
MoaudUKalMoHHas. ['eH —
MaTepUaIbHbIi HOCUTEIb
HACJICJICTBEHHOCTH U
M3MEHYUBOCTH.
HyknenHoBBbIE KHUCOTHI.
Jlokanu3anus
FEHETUYECKOr0 MaTepuasa B
KJIeTKe. JleIeHne KIETOK.
Permukanus JIHK.
OcHoBHas norMa
MOJIEKYJISIPHOI OMOJIOTHH.
TpaHckpumnus.
Tpaucisinusa. Myranuu.
3aK0H TOMOJIOTHYSCKHUX

PackpriBath conep:xanue
TEPMHUHOB U TIOHSATHM:
HACJICICTBEHHOCTb,
W3MEHUYHUBOCTH, I'eH, JTHK,
PHK, 6emok, 3akon
TOMOJIOTUYECKHUX PSIIOB B
HaCJICJICTBEHHOM
n3MeHYUBOCTH. OTIUCHIBATh
MIPOSIBJICHUSI
MOJU(PUKAIIMOHHON U
MyTalOHHON
M3MEHYUBOCTH, CTPOCHUE
JHK u PHK, 6enkoB.
XapakTepu3oBaTh CTPOCHUE
U (YHKIIMHA HYKJIEMHOBBIX
KUCIOT, OenkoB. Pasnnyarts
THUIIBI K3MEHUYHNBOCTH.
CpaBHUBATh MyTAIlMOHHYIO
1 MOJIU(PUKAIIMOHHYIO




PAIOB B HACJIEACTBEHHOU
n3MeHunBoctu H. 1.
Basunosa B 1920 u 2020 rr.
[IpakTuueckas pabora
«MoauduxanmoHHas
WU3MEHYUBOCTH B IPUPOJIE»
(cobparb U CpaBHUTH
JIUCTHS, LIBETKHU C OJTHOTO
pacTeHUs /WU C Pa3HbIX).
Uccnenoarenbckas paboTa
«I'MO — 310 MyTaMu UIn
Mo DUKaAN 7

W3MEHYHUBOCTD. BBLISBIATE
MOAU(UKAIIMM U MyTaIlHH.
XapakTepru3oBaTh
O0COOCHHOCTH M (PYHKIITMH
JAHK, PHK, 6enkoB.
dopMyIHpOBaTH U
OOBSCHSTH MPUHITATI
JNEUCTBUS 3aKOHA
TOMOJIOTHYECKUX PSIJIOB B
HaCJICJICTBEHHOM
M3MEHYUBOCTH

3. Nnxkenepus B 6uoaoruu
pacTeHuit

30

Knerouynas u reHnas
VH)XEHEPUS PACTCHUHN ISt
Pa3BUTHS CEJIEKIWH.
[IpupogHO-TpaHCTeHHBIE
pactenus. Pactenusi-
onodabpuku.
buorexnonoruyeckue
METObI B CEICKIIUU
pactenuid. ['eHeTnUecKoe
pElaKTUPOBAHNE
KYJIbTYPHBIX pacTeHuii. Uem
FeHETUYECKOE
penaKTUPOBaHUE
OTJINYAETCS OT
TEHETUYECKOU
moaudukanun. [Tonck
HOBBIX T€HOB-MHUIIICHEM:

PackpbiBaTh cojiepskaHue
TEPMHUHOB U TIOHSATHM:
KJICTOYHAs U TeHHas
WH)XEHEPHUS PACTECHUH,
TeHETUUYECKOE
penaktupoBanue, ' MO, in
silico ananm3. OnuCHIBaThH
MPOLECC KJIETOYHOU U
T€HHON MHKEHEPUU
PACTEHHI, IPUHIIUIIBI
TeHETUUECKOTO
peIaKTUPOBaHUs, CO3/ITaHNE
I'MO, stamnsl in silico
aHanu3a. XapakTepu3oBaTh
COBpPEMEHHBIC JIOCTHKCHUS
TeHHOMN U KJICTOUYHOM
WH)XEHEPUHU Pa3HbIX BUJIOB




CYILIECTBYIOIINE METOIUKHU.
[IpoBenenue in silico
aHaim3a. ['ennas
WHKEHEPUS 3€PHOBBIX
KyJbTYyp. | eHHas
WHKEHEPUS XJIOMYaTHUKA.
I'enHas nHxeHepus Tomara.
['eHHas nHXEHEPUS COM.
['enHas nHxeHepus
IJI0IOBBIX KyJbTYp. ['eHHas
WHXXEHepUst KapTodersi.
[IpakTruueckas padora
«IIpoBenenue in silico
aHalu3a JJi1 OUCKA HOBBIX
TE€HOB-MHUILICHEH I
pEIaKTUPOBaHUS
KYJIBTYpPHOTO pacTeHus (Ha
BBIOOD)»

pPacTeHMM, MPOBEJICHHE in
silico ananu3a. Pa3nnuarts
TCHHYIO U KJICTOYHYIO
nmxenepuro. CpaBHUBATH
OMOTEXHOJIOTHYECKHUE
METOJIbI B CEJIEKIIUH
pacteHui. BeIsSBISATH
Pa3TUIHsS MEXITY
FeHETUYECKUM
peIaKTUPOBAHUEM U
TeHETHUECKOU
MoudUKaAIUEH.
XapakTepu3oBaTh
O0COOEHHOCTH U (PYHKITUH.
dopMyIUpOBaTh U
OOBSICHATH MPUHIIUI
KJICTOYHOM U TEHHOMU
WH)XXEHEPUHU, TEHETUHYECKOTO
peIaKTHPOBAHUS U
Te€HETHYECKOU
MOU(DUKAITUN

4. mxxenepus B OMOJIOTUU
YKUBOTHBIX

22

CoBpeMEHHBIE METOIBI B
KUBOTHOBO/ICTBE:
TPaHCTUTAHTAIIHS
AMOPHOHOB, XMUMEPHBIE
KUBOTHBIC, KIIOHUPOBAHHE.
['ennas uHxxenepus B
KUBOTHOBO/ICTBE.
[TpakTruueckas pabora

PackpriBath conepxanue
TEPMHUHOB U TIOHATHH.
OnuceiBaTh
TPAHCIUIAHTALINIO
YMOPHOHOB, XMUMEPHBIX
JKUBOTHBIX, KIIOHUPOBAHUE.
XapakTepu30oBaTh
TPAHCIUIAHTALINIO




«IIpoBeaenue in silico
aHaju3a JJid MOMCKa HOBBIX
T€HOB-MUIIICHEH IS
peaaKTUPOBaHUS
YKUBOTHOT'0» (Ha BBIOOD).
UccnenoBarenbckas pabota
«I'eHHas MHX)eHepUs
KUBOTHBIX: apPTYMEHTHI 32 U
MIPOTHUBY

YMOPHUOHOB, XUMEPHBIX
’KUBOTHBIX, KIIOHUPOBAHUE.
Paznuuath TpaHCIIIaHTALIUIO
YMOPHUOHOB, XUMEPHBIX
’KUBOTHBIX, KIIOHUPOBAHUE.
CpaBHUBaTh
TPaHCIUIAHTALIMIO
AMOPUOHOB, XUMEPHBIX
YKUBOTHBIX, KIIOHUPOBAHUE.
XapakTepu3oBaTh
O0COOEHHOCTH U (PYHKIUU.
®opMyIMpOBaTH U
OOBSICHATH PUHIUI T€HHOU
WHXEHEPHUH, TEHETUIECKOTO
pEIaKTUPOBAHUS U
TCHETUYECKOU

MO U (DUKAITHH

Htoro mo moaymto

102

OBLIEE KOJIMYECTBO
YACOB I1O I[TPOI' PAMME

136




[MTPMJIOKEHHUE. ®UJIBMBI U 3AIINCHU TEJIEBU3MOHHBIX ITPOT'PAMM

Monynb «ArpoTexHOJIOTMM Hactosuiero u Oyaymero». 10 kmacc Tema 1.
buotexnonorus kak Hayka [lokymenrtanbHblii GuibeM Cepres bpuneBa «Howiii
ceer. Hukonaii BaswmimoB». — URL: https://smotrim.ru/video/2618068
JlokymenTanbhbiil punpsM «CeMeHa, KOTopble cmacyT uenoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplet
¢ Monaynp «CoBpemeHHble OMOTexHONOTMU B cenekuum». 11 kmacc Tema 1.
['enetnueckue pecypebl Poccun JlokymeHTanbHbIA (UIBM «30JI0TOM 3€JIeHbIN
samac». 15 ampens 2023. — URL: https://smotrim.ru/video/2594704 Tema 2.
OcHoBBI TeHeTHKH U cenekiuu OunbMbl U3 1ukia «Matpuna Haykuy. Science
and  plants. Hayka w1  pacreHus. 3epHOO00OBHIE. — URL:
https://www.youtube.com/watch?v=nC{9dl1Fpa8 Tema 3. HWuxeHepus B
ouosiornu pacrennit @uiabMbl U3 nukiIa «Martpuiia Hayku». Science and plants.
Hayka u  pacrenus.  ['enermyeckoe  pemaktupoBanme. —  URL:

https://tvspb.ru/programs/releases/107337/
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