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INOACHUTEJIBHASA 3AIITMCKA

AKTYaJbHOCTh M HA3HAYEHHE MPOTPAMMbI

PaGouass mporpamMmma Kypca BHEYpO4UHOM JearenbHOCTH «COBpEeMEHHBIE
arpoONOTEeXHONIOTHH (arpoOMOTEXHOJOTUYECKU TPOdHIIB)» ISl CpemHero oOIero
oOpa3oBanus (nmaimee — mporpamma) pa3paboTaHa B COOTBETCTBUU C TpPeOOBaHUSMU
®denepanbHOr0 TOCYAAPCTBEHHOTO OOpa30BaTEIbHOTO CTaHAApTa CPEIHEro OOIIero
obopazoBanust (PI'OC COO), opueHTHpOoBaHA Ha OOECIEUEHHWE WHIUBHUIYATbHBIX
noTpeOdHocTel 00yUJarOIUXCs M HAaNpaBJIeHa Ha JTIOCTHKEHHE TIAaHUPYEMBIX PE3yJIbTaTOB
OCBOEHUS MPOTPAMMbI CPEIHEr0 00IIero 00pa3oBaHus C YU4ETOM BbIOOpA YUYaCTHHUKAMHU
00pa3oBaTEIbHBIX OTHOIICHHN KYpCOB BHEYPOUYHOU MNESITEIBHOCTH. ODTO IMO3BOJISIET
obecrieunTh eTMHCTBO 00s3aTenbHBIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPAHCTBE
HIKOJIBHOTO 00pa30BaHMs: HE TOJBKO HA YPOKE, HO U 3a €ro MpejiesiaMu.

Hacrosmmii xypc mpemHasHaueH Jisi YriayOJIeHHOTO W3Y4YeHHS OMOJIOTUYECKHUX
SIBIICHUM Y 3aKOHOMEPHOCTEH, paciipeHus 0a30BbIX 3HAHUH, PA3BUTHUS MPAKTUYECKUX

YMEHUH U HABBIKOB B COBPEMEHHOM OUOIOTUH.

AKTYaJIbHOCTH peajn3aiiu NPorpaMmMbl

[Tporpammoit mpeaycMOTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHSI 3HAaHWW, a TakKKe TMPAKTHUYECKOTO OmbiTa pPaboOThl ¢ J1abOpaTOPHBIM
o0opyoBaHUEM, OBJAJCHUE IPHUEMaMH HCCIIEIOBATCIBCKON JCATCILHOCTH. MeTObI
OpraHu3alM¥  00pa30BaTCIIBHOW W  HAYYHO-MCCIICIOBATEIBCKONW  JACATCIBHOCTH
IpeaycMaTpuBaOT (HOPMHUPOBAHKE y OOYYAIOMIUXCS HECTAHAAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIBI CAMOBBIPKCHUS ¥ MHAUBUAYATLHOCTH CYXKICHUH.

JIns mostHOro ydera moTpeOHOCTeH O00ydJaroIIuXcs B MPOrpaMMe HCIIOIb3YeTCs
mudGepeHIUPOBAHHBIN TIOX0J, YTO CTHMYJUPYET OOYYaromerocs K YBEIWYCHHUIO
NOTPEeOHOCTH B MHAUBUAYaIbHOMW, HHTEIUICKTyIbHON 1 TTO3HABATEILHON JACSITEIBHOCTH
1 Pa3BUTHIO HAyYHO-MCCIICI0BATEIILCKUX HABBIKOB. [IporpamMma craHeT BOCTpeOOBaHHOM
B IIEPBYI0 oOYepeab OOyYarOIIMMHCS, KOTOPbIE HWMEIOT CTOMKHUH HWHTEpPeC U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YUYEHHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA,
€CTECTBEHHBIX HAYK W TEXHOJOTHUH.

B mHactosmiee BpemMs Ouonornyeckoe o0Opa3oBaHHE JIOKHO OOECIECUUTH
BBIITYCKHUKAM BBICOKYHO OMOJIOTHYECKYIO, SKOJOTHUYECKYIO M TIPUPOJTO0XPAHUTEIBHYIO

I'paMOTHOCTb.



3HaHus B 00JIACTM OCHOBHBIX OHOJIOTMYECKUX 3aKOHOB, TEOpUM M wujaei
(OpMHUPYIOT HPAaBCTBEHHbIE HOPMbl W MPHUHIMIBI OTHOLUIEHUS K JKUBOW MPHUPOJIE.
B kaudecTBe IEHHOCTHBIX OPUEHTHUPOB OHOJIOTHYECKOr0o 00pa30BaHUS BBICTYHAIOT
00BEKTHI, M3y4yaeMble B Kypce OHOJIOTMHM, K KOTOPHIM Y Yydamuxcsi (OpMHpPYETCs
LHEHHOCTHOE oTHOUIeHUE. [Ipy 3TOM BelyILyI0 POJIb UTPAIOT [TO3HABATENIbHBIE LIEHHOCTH,
TaK KakK JaHHBIM Y4eOHBI MpeIMeT BXOIUT B TPYIIY MPEeIMETOB MO3HABATEIBHOTO
[UKJa, TJaBHas LEJb KOTOPBIX 3aKI0YaeTcsd B H3YYEHUM COBPEMEHHBIX CIIOCOOOB
perieHus: To0aNbHBIX MpobdsieM coBpeMeHHOCTH. [IporpamMma mpecieayer He TOJbKO
oOpa3oBarenbHble, HO M BOCHUTATEIbHBIE IEJIM, IOCKOJIbKY OHa CIOCOOCTBYET
(OopMUPOBAHHUIO 3KOJIOTHYECKOTO U OMOTEXHOJIOTUYHOTO MBIIIICHHS Y MTOIPACTAIOIIETO

ITOKOJICHUA.

BapuanTsl peanuzanuu nporpamMmsbl U GOopMbI IPOBEACHUS 3AHATHI

Peanuzanus nporpamMmbl npearnoiaraeT UCHoib30BaHue GopM padOThl, KOTOPHIE
npeayCMaTPUBAIOT aKTUBHOCTh W CAMOCTOSITEIBHOCTh OOYYarOUIUXCs, COYETaHUE
WHJVMBUAYAJIbHOW W TPYNNOBOMl  padOThl, NPOEKTHYI0O U HCCIEIOBATEIbCKYIO
NesTeNbHOCTh. TakuM 00pa3oM, BOBJICUEHHOCTh O0YUYaOIUXCs B JJAHHYIO BHEYPOUHYIO
NEATeIbHOCTh TMO3BOJUT 00ECHEYUTh WX CaMOONPEACIICHUE, PACIIUPUTh 30HBI
MOMCKAa CBOMX HHTEPECOB B pa3IMYHBIX c(epax eCTECTBEHHO-HAYUYHBIX 3HAHUM,
MIEPEOCMBICIIUTh CBOM CBSA3U C OKPYXKAIOIIMMHU, CBOE€ MECTO CpEIu APYTUX IOJIEH.
B nmenom peanmuzanus mporpaMMbl BHOCUT BKJIaJ B HPABCTBEHHOE M COLIMAIBHOE
dbopMupoBaHUE TUYHOCTH.

[Iporpamma MOXeT OBITH peayin3oBaHa B paboTe ¢ obOywarommmucs 10 u 11
KJIACCOB.

[Iporpamma kypca paccuutana Ha 68 4acoB, B paMKaxX KOTOPBIX MPEIyCMOTPEHBI
Takue (GopMbl paboOTHl, Kak Oecelpl, IUCKYCCHH, MAaCTEP-KJIacChl, HKCKYpCUHU
Ha TPOM3BOJICTBO, aHAIM3 KEMCOB, BCTPEUYM C MPEICTABUTEISIMU Pa3HbIX Mpodeccui,
npodeccuoHalibHbIe MPOObl, KOMMYHUKATUBHBIE W JI€JIOBBIE WIPbI, KOHCYJIbTallUU
nejarora v rcuxoJora.

[Iporpamma MoOXeT ObITh peaM30BaHa B TEUEHHE OJHOr0 Y4YeOHOro roja
¢ oOyuaromumucst 10 u 11 kmaccoB, eciau 3aHATHS MPOBOASATCA 2 pa3a B HEACIIO.
Nnu B TeueHune ABYX JET, €CIAU 3aHATHUS MPOBOAATCA | pa3 B HENEN0 JJisl KJIACCOB

OMOJIOTHYECKOr0o UJIH OMOTEXHOJIOTHYSCKOTO HaHpaBHGHHﬁ.



B3aunmocBsss ¢ penepanbHoii padoyeid NporpaMMoil BOCIIMTAHMS

[IporpaMmma Kypca BHEYpPOYHOH JESTENBHOCTH pa3zpaboTaHa C Yy4YETOM
pexoMeHaanuil penepanbHON paboydeid IporpaMMbl BOCOIUTAHUS, YUUTHIBAET MICUXO0JIOTO-
negaroruyeckue OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTEropuid. OTO MO3BOJISET
Ha NPAKTHKE COEIMHUTh OOYYarollyl0 M BOCIHTATENbHYIO NEATEIbHOCTh IEarora,
OPHUEHTUPOBATH €€ HE TOJIBKO HA UHTEIJIEKTYaJIbHOE, HO M HA HPABCTBEHHOE, COLIUAIbHOE
pa3ButTue pedeHKa. ITo MPOSBIIAETCS B:

— BOCIIUTAHUU OCO3HAHHOW DKOJOTUYECKH MTPABWJIBHOW MOTUBALIMM B ITOBEICHUHN
U JIeATEIbHOCTH dYepe3 (OpMHUpPOBAHUE CHCTEMBI YOEXKIEHUH, OCHOBaHHBIX
HAa KOHKPETHBIX 3HAHUSX;

— CTAHOBJICHMHM JMYHOCTH OOYYalOIIMXCS KaK LEJOCTHOMW, HaXOomsIencs
B TAPMOHUU C OKPY>KAIOIIUM MUPOM, CIOCOOHOM K PELIEHUI0 SKOJIOTUYECKUX MPOOIIEM;

— IPHUOPUTETE JIMYHOCTHBIX PE3YJIbTAaTOB pEeaU3ally IPOrpPaAMMbl BHEYPOUYHOM
JeSITeIbHOCTH, HAIIEIINX CBOE OTPAKEHUE M KOHKPETU3ALUIO B (peiepaibHOM paboueit

IIporpaMmbl BOCIIUTAHHA.

Oco0enHocTH padoTHI egarora 1o nNporpaMmme

3amava memarora COCTOMT B TOM, YTOOBI  COIMPOBOXKIATH  IPOIIECC
npoeccCHoHaTBEHON OpUEHTAIMH O0YJAFOIINXCS, PACKPHIBAs TOTCHIIMAT 00YYaIOIIUXCS
Yyepe3 BOBJIEUEHHWE B MHOrOOOpa3HyIO JAESTENbHOCTb, OPraHU30BAaHHYIO B Pa3HBIX
dbopmax.

[Ipu »TOoM pe3ynbraroM paboOThl TeAarora B TMEPBYIO OYepellb SIBISIETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTaTOB IMEJaror MOXKET JTOCTUYb,
yBJIeKasi pe0e€HKa COBMECTHON U MHTEPECHON UM 000UM JAESITEIbHOCTHIO, YCTaHABIIUBAS
BO BpEMs 3aHATHH A00pOXKeNaTeNbHYI0, IMOACPKUBAIOIIYI0 arMocdepy, Hachlas
3aHATHS LEHHOCTHBIM cojJepxkaHueM. Kpome Toro, mporpamma NOpenycMaTpHUBaEeT
OpraHMU3alUI0 IKCKYpCH, TpocMoTp GUibMOB 1 3anuceii TB-nporpamm.

[Ipn wu3ydeHum oOydYarOUIUMHUCA  MPOTPAMMbl  TE€Aror  OCHOBBIBACTCS
HA HECKOJIBKUX OCHOBOIIOJIATAIONINX MPUHIIATIAX O0yYCHHS:

— TMPUHLUAN HMHTETPATUBHOTO TMOAXOJa K OOYYEeHHIO. ODTOT MPUHLMUI HMEET
NEPBOCTENEHHOE 3HAYCHHUE, TaK KaK YCBOCHUE MOJTyYaeMbIX 3HaHUI MO0 OMOTEXHOJIOTUU
IpEAIojaraeT TECHYK B3aUMOCBS3b pa3HbIX YypoBHeW. IlepBblidi  ypoBeHb —
MEXIPEIMETHBIN — MPE/IIOJIaraeT B3auMOCBSI3b OMOJIOTHHU C KYpCOM 10 XUMUHU. Bropoi
YpPOBEHb — TMPEIMETHbIM — OOYCJOBJIEH B3aUMOINPOHUKHOBEHUEM  Pa3HBIX

OMOJIOTMYECKUX KYpCOB (OOTaHHMKHU, 300JI0THH, (PU3UOJIOTUU U IPYTHUX) B MPOIECCe



CTaHOBJICHUS U U3y4eHMsI OuoTexHosnoruu. Kpome Toro, moruka ocBoeHUsl MaTepuaia
IpOrpaMMbl MPEIOJIaraeT JBUKEHUE OT OOIIEro K YaCTHOMY M, HA HOBOM YPOBHE,
BO3BpalllEHNE OT YaCTHOT'O K O0IIEMY.

— INPUHIUII HAIJIAIHOCTH;

— IIPUHLUII JOCTYITHOCTH;

— IPUHLMUII OCO3HAHHOCTH.

[TpumepHas cxema MpoBEACHUS 3aHATUN 110 POTPAMMeE MOKET ObITh TAKOM:

1. OOBsicHEeHNE TEOPETUUECKOr0 MaTepuraa o TeMe.

2. TloaroroBka k 1a00paTOPHOMY WIIH MPAKTUUECKOMY 3aHATHIO, OOCYKICHUE
00BEKTOB ISl IPAKTUYECKOTO 3aHATHSL.

3. lIpoBeneHHE TNPAKTUYECKOTO 3aHATUS — OCHOBHAs 3a7a4a OCBOCHUE
METO0JIOTMH JAHHOTO HKCIIEPUMEHTA.

4. Ananu3 pe3yiabTaToOB IKCIEPUMEHTA.



IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHA

3aHsATUS B paMKax IIporpaMMbl HaIIPpaBJICHBI Ha oOecrnieueHue JOCTHIKCHH A
06yanOHII/IMPIC$I ClcaAyromux JHUYHOCTHBIX, MCTAIIPCAMCTHBIX W  IIPCAMCTHBIX

00pa3oBaTeNbHbIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI:
8 cghepe eparcOancKo20 OCNUMAHUSL!

— TOTOBHOCTb K COBMECTHOM TBOpquKOfI ACATCIIbHOCTH IIPH  BBIIIOJITHCHHUH

OMOJIOTUYECKUX 9KCIICPUMCHTOB;

— CIOCOOHOCTH OMPEENATh COOCTBEHHYIO TO3HUIIMIO MO OTHOIICHHIO K SIBJICHUSM

COBpeMeHHOﬁ ’KM3HH U OOBSICHATH €c,

— TOTOBHOCTBb K COTPYAHHUYCCTBY B IIPOLCCCE COBMCCTHOI'O BBIITOJHCHUSA yLIe6HBIX,
IMMO3HABATCJIIbHBIX W HMCCICAOBATCIIbCKUX 3a/7d4, YBAKHUTCIIbHOMY OTHOIICHHA K
MHCHHIO OIIIIOHCHTOB IIpH O6CY}I<)1€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO

COJICPIKAHUS;

6 C¢€p€ nampuomuiecKoco 60Cnumanusl.

— NOCHHOCTHOC OTHOMCHHUC K IMPUPOJHOMY HACICAWIO W IIaMATHUKaM IIPHUPOJbL,
JOCTHXXCHUAM Poccum B HAYKC;

— CHOCOOHOCTh OLICHUBATH BKJIaJ pOCCHﬁCKHX YUYCHBIX B CTAHOBJICHHUC WU PA3BUTHC
6I/IOJ'IOI‘I/II/I, IIOHMMAaHNE 3HAYeHUsS OHMOJIOTMH B IIO3HAHHUU 3aKOHOB IMPpUPOIHI,

B JKM3HH YCJIOBCKA U COBPCMCHHOT'O 06H_I€CTBa;

8 cghepe 0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:

— CIIOCOOHOCTB OICHMBATh CUTyallUI0O W IIPHUHUMATb OCO3HAHHBIC PCHICHUA,

OPUCHTHUPYACHh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

— OCO3HaHHE JUYHOTO BKJIJa B MOCTPOCHHUE YCTOWYUBOTO Oy IyIEro;

6 cqbepe acmemudecKkoco eocnumarus.

— IIOHHMMAaHHUEC SMOIITMOHAJIBHOI'O BO3I[€I>10TBPI$I JKUBOU MMpUpOAbI N €€ HCHHOCTD,

6 cihepe gpusuueckoeo socnumanus:
— TIOHMMaHHE IIEHHOCTH 3JI0POBOTO U 0€30MacHOro oopasa KU3HU;

— OCO3HAaHHuC HOCJ'ICI[CTBI/Iﬁ N HCIPHUATHUC BPCIAHLBIX IIPHUBBIYCK (YHOTpe6JIGHHC

aJIKOT0JIsI, HAPKOTUKOB, KYpEHHUS);



6 cqhepe mpy008020 B0CNUMAHUL:

TOTOBHOCTh K aKTHUBHOW JIE€SITEIHLHOCTH OHOJOTMYECKOM U HSKOJOTMYECKON
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TNIAHUPOBATH U CAMOCTOSITEIIbHO
BBITIOJTHSITh TaKyO JEATEIbHOCTD;

MHTEpEC K MPAKTUYECKOMY U3yUEHUIO NMpodeccuil, CBA3aHHBIX C OMOJIOTHEH;
TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUN

BCEH JXU3HU;

8 chepe IKON02ULEeCKO20 BOCNUMAHUA!

IKOJIOTHUYECKH I1eJeco00pa3HOe OTHOIIEHUE K TMPHUPOAC KAK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIICHAE YPOBHA  JKOJOTHMYECKOW KyJIbTYpbl: MPHOOPETEHUE  OIbITa
IUTAHUPOBAHMUST TOCTYNIKOB M OIEGHKH WX BO3MOXXHBIX  ITOCIICICTBHHM
TUTSL OKPYIKAIOIICH CpeIbl;

CTIOCOOHOCTH HCITOJIB30BAaTh MPHOOpETaeMble TIPU U3YYCHUN OMOJIOTHH 3HAHUS U
YMEHHsSI TpPH  pEmIeHWH  TpoOJieM,  CBSI3aHHBIX C  palMOHAIBHBIM
IPUPOJIOTIONB30BAaHUEM  (COOMIOJICHNE TpaBWI  TOBEACHHUS B  MPHUPOJE,
HapaBJICHHBIX HAa COXpPaHEHWE PABHOBECHS B DJKOCHUCTEMax, OXPaHy BHUJOB,
AKOCUCTEM, OHOChEpPHI);

AKTUBHOC HENPUATHE NEHCTBUH, MPHUHOCSIINX Bpe] OKPYXKAIOUICH MPHPOIHOM
cpelne, yMEHHEe TPOTHO3UPOBATh HEOJIATOMPUSTHBIE KOJIOTUUECKHUE TTOCIICICTBUS

nNpCANPUHUMACMBIX ﬂeﬁCTBHﬁ 1 IpcaoTBpallaTb UX;

8 cghepe HayuHO20 NOZHAHUA!

NOHMMaHue crhenuukn OWOJOTMM  KaK HayKd, OCO3HaHUE €€ poJid
B (OPMHUPOBAHUU PALMOHATIHLHOTO HAYYHOTO MBIILIEHHUS, CO3IaHUE IEIO0CTHOTO
MPEICTaBICHUS] 00 OKpYXKAroIIeM MHUpPE KaK O €JUHCTBE IMPHUPObI, YeOBEKa U
oOImIecTBa, B IMO3HAHWU TMPUPOIHBIX 3aKOHOMEPHOCTEH W pEIICHHH TMpodIiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHOJIOTMH [JI1 COBPEMEHHOW ITMBUJIN3AIINU:
oOecrieyeHue HOBOTO YPOBHS Pa3BUTHSA MEAMIIMHBI, CO3JaHUE IMEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelaTh PEeCcypcHble MPOOJIIEeMbl  pa3BUTHUSA
YeJI0OBEYeCTBA; TIOUCK MMyTEeH BBIXO/AA U3 TJI00aTBHBIX SKOJIOTHUYECKHX MPOOIeM U
o0ecriedeHrne Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
UCTIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB

YKU3HH;



— 3aMHTEPECOBAHHOCTH B MOJYyUYEHUU OMOJOTUYECKUX 3HAHUHN B LIEJISAX MOBBIIICHUS
oO1el KyJabTypbhl, €CTECTBEHHO-HAYYHON TpaMOTHOCTH KaK COCTAaBHOM 4YacTH
(YyHKIHMOHAIBHOM TPpaMOTHOCTU OOydYaromuxcsi, (GOpMHPYEMON NpU H3YyYEHUU
OuoJIorny;

— TNOHHMMAaHHE CYIIHOCTH METOJOB IO3HAaHHUSA, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh UCIOJIb30BaTh MOJydyaeMble 3HAHUA JUIsl aHalu3a u
OOBSICHEHHUS SIBJICHUM OKPY’KAIOIIETO MUPA U MPOUCXOSAIIUX B HEM U3MEHEHUM;
yMEHHE JellaTh OOOCHOBAaHHBIE 3aK/IIOUEHUS Ha OCHOBE HAyYHBIX (PAKTOB HU
MMEIOIINXCS JaHHBIX C LIEJIbIO MOJYyYEHHUS IOCTOBEPHBIX BHIBOIOB;

— CIIOCOOHOCTh  CaMOCTOSITEJIBHO ~ MCIOJIb30BaTh  OWOJIOTMYECKHME  3HAHUSA
JUTSL pelieHus Tpo0JIeM B PeasIbHbIX KU3HEHHBIX CUTYaIIUSX;

— OCO3HAaHHE IIEHHOCTH HAyYHOU JAESITENbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO M UCCIEI0BATENIbCKYIO AESITENIbHOCTh MHAMBUIYAIBHO U B TPYIIIIE;

— TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AaKTHMBHOMY IOJYYEHHIO HOBBIX 3HAaHMH MO OHOJOTMU B COOTBETCTBUU

C ) KU3HCHHBIMH HOTpe6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIBTATDI:

6 cghepe o06na0eHus YHUGEPCANbHBIMU  YUEOHLIMU HNOZHAGAMETbHLIMU
odelicmeuamu:

Oazoewle nocuyecKue 0etcmeus:

— CaMOCTOSTENBHO (GOPMYITHPOBATH U aKTYATU3UPOBATH MPOOIEMY, pacCCMaTPUBAThH
€€ BCECTOPOHHE;

— HCIOJIb30BaTh IPH OCBOCHUH 3HAHHWI IIPHEMBI JIOTHYSCKOT0 MBINIJICHUS (aHaIn3a,
CUHTE3a, CpaBHEHUsA, Kiaccupukanuu, oO000IIeHUsI), pPaCKpPbIBaTh CMBICIH
OMOJOTUYECKUX TMOHATHH (BBIICTATh UX XapaKTePHbBIC MPU3HAKU, YCTAaHABINBATh
CBSI3U C JIPYTUMHU TOHITHUSIMH ),

— ONpeneNaTh IEIU JEATCIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JIOCTHKEHHUS, COOTHOCUTD PE3YJIbTaThI ICITCIIBHOCTH C IIOCTABIICHHBIMH IICIISIMU;

— HCIOJIb30BaTh OWOJOTUYECKUE TOHATHUS IS OObsICHEHHS (PAKTOB W SBICHUM
YKUBOU MPUPOJIBI;

— CTPOUTH JIOTHIECKUE PACCYKIICHUS (MHIyKTUBHBIC, TEAYKTUBHEIC, TI0O AaHAJIOTHH ),
BBISIBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B PACCMATPUBACMBIX SIBIICHUSX,

q)OpMy.III/IPOBaTB BBIBOJBI X 3aKJIIOYCHMUSA



IIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA I IPEACTABICHUSA CYLICCTBEHHBIX
CBA3€ M OTHOIIEHWH B U3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEUHI PA3HOTO POJA, BBISBICHHBIX B Pa3IUYHBIX HH(POPMAIIMOHHBIX

HCTOYHHKAX;

Oa3o0e6ble uccie008amenbCKue 0eucmeus.

BJIAJCTh HABBIKAMU Yy4eOHO-MCCIICIOBATEIBCKON W TIPOEKTHOW JCATEIHHOCTH,
HAaBBIKAMHM  pa3peIICHUs  MpPOOJieM;  CIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITCIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3ajaad,
MPUMEHEHUIO PA3TUIHBIX METOJIOB TTO3HAHUS;

WCIIOJIb30BaTh Pa3IMYHbIC BUJIBI IEATEIHHOCTH TI0 TIOTYYCHUIO HOBOTO 3HAHMSI, €TI0
WHTEPIPETALNH, TIPEOOPa30BAHUIO M IPUMEHEHHUIO B YUCOHBIX CUTYAIUAX, B TOM
YHCJIC TIPH CO3JaHMH YUCOHBIX M COIMAIbHBIX ITPOCKTOB;

GbOopMHpOBAaTh HAYYHBI THI MBIILICHUSA, BJIaJeTh HAYYHOW TEPMHUHOJIOTHCH,
KJIIOUEBBIMU IMOHSATHSMU U METOJIaAMU;

CTaBUTh M (OPMYyIHPOBATh COOCTBEHHBIC 3aJadydl B  00pa3oBaTEIbHON

ACATCIbHOCTH M JKU3HCHHBIX CUTYAlUAX

paboma c ungopmayueti:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHMKAX HWHMOpMaIuu (TEKCTe y4eOHOTro
OCOOMs, HAy4YHO-TIOMYJIAPHON JHTEepaTrype, OWOJOTHYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTEepHETE), aHAIM3UPOBATh
UH(OPMAITUIO PA3IUYHBIX BUIOB ¥ (JOPM IIPEICTABIICHUS, KPUTUYECKU OIICHUBATH
€€ IOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

bopMyIMpPOBATH 3aMPOCHI U MPUMEHSTH PA3IMYHBIE METO/IbI PY TTOUCKE U 0TOOPE
Ounonornyeckor nHGOPMAITHH, HEOOXOAMMOM sl BRITTOTHEHUS YUeOHBIX 337124,
CaMOCTOSATEITLHO BEIOMPATH ONITUMAJIBHYIO dbopMy  mpeacTaBIeHUS
ononornyecko nHbopmaruu (cxeMsl, TpaduKu, TUArpaMMBbl, TAOTHIIBI, PUCYHKH
¥ 1p.);

MCIIO0JIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPU pabOTe C OMOJIOrMYeCKON
uHdOpMaIet: MPUMEHSITh XUMHUUYECKHE, (PU3NIECKre U MAaTeMaTHIYEeCKUE 3HAKH U
CUMBOJIBI, (OpMyJBI, a0OpeBUaTypy, HOMEHKIATYpy, HCIIOJB30BaTh U

HpGO6p&30BBIBaTB 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATI'TIAIAHOCTH,
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6 cghepe 061a0enusn yHUGEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUICMEUAMU:
obwenue:

OCYILECTBIISITh KOMMYHHKAllUM BO BceX cdepax >KM3HHU; aKTHBHO Y4acTBOBAaTh
B JIMAJIOTe WIK JUCKYCCHUHU IO CYHIECTBY 0OCYKJ1aeMoil TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHUTEIBLHO BBITIOJHEHUS MpeiaracMomn
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JAPYIUX YYACTHUKOB
JIMAJIoTa Uik TUCKYCCHUH);

pPa3BEpHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pEHHUS C UCIOJb30BAHUEM

A3BIKOBBIX CPCACTB,

coemMecmHas 0esimenrbHOCMb.

BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBHM C Yy4YeTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJI0r0 YJICHA KOJIJICKTUBA;

MIPUHUMATH LEIIA COBMECTHOM JEITEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS TI0 €€ IOCTUKEHUIO: COCTABIIATh IUIAH ACUCTBUM, PACIPEICISATh POJIU
C Y4€TOM MHEHHUI YUYaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

npeajlaraTb HOBBLIC IIPOCKTHI, ONCHUBATL HWJACU C IIO3UOUHU HOBU3HBI,

OPUI'MHAJIbHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATDH ITO3UTUBHOC CTPATCTHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYallHUAX,

MMPOABIIATE TBOPYUCCTBO U B006pa}KeHI/I€, OBITH NHHUIIUAaTUBHBIM,

6 chepe 061a0eHUA YHUBEPCAILHBIMU PEZYTAMUBHBIMU OCUCMEUAMU:
CAMOOP2AHUZAYUSL:

UCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBICHUS MPOOJIEM M UX PEIICHUS
B )KM3HEHHBIX U yUEOHBIX CUTYAIIHIX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOUX JEHUCTBUAX M IIOCTYIKAX [0 OTHOLICHUIO K >KUBOH NPUPOJIE, CBOEMY
3I0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

pacIIMpATh paMKH YYEOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUI;
JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH

3a pelleHue;

CAMOKOHmMpPOJb.
AaBaTb OLCHKY HOBLIM CHUTyalUsIM, BHOCUTb KOPPCKTUBLI B JACATCIIBHOCTD,
OICHHUBATBL COOTBCTCTBUC PCIYJIbTATOB LCIIAM,

IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IIpU AaHAJIU3€ pPE3yJIbTaTOB

ACATCIIBHOCTH,
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IMOYUOHATLHBIY UHMENNEKN, NPEONOoa2aroWull chopMuUpo8aHHoOCmy:
CaMOpEryJIMpOBaHUsA, BKIIOYAIOLIETO0 CaMOKOHTpPOIb, YMEHHE [PUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJECHHE, CIOCOOHOCTh  aJalTUPOBATHCS
K SMOIMOHAJIbHBIM U3MEHEHUSIM U TIPOSBIISTh THOKOCTB;

BHYTPEHHEW MOTHUBALMU, BKJIIOYAIOLIEH CTPEMJICHUE K JOCTHKCHUIO LEIHA U
yCIIeXy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHUE JCHUCTBOBATH, UCXOMAS U3 CBOUX

BO3MOKHOCTEH;

npunsimue cebs u Opyeux:
IPUHUMATH CeOsI, TOHUMAasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

HPEIMETHBIE PE3YJIBTATDI:

YMEHUE BJAJIETh CHUCTEMOW OHMOJOTMYECKHX 3HAHWUW, KOTOpas BKIIOYAET
OCHOBOMOJIararoire OUOJIOTHUECKUE TEPMUHBI U MOHITUS (3KU3Hb, KJIIETKA, TKAHb,
OpraH, OpraHu3M, BHJ, MOMYJAIUS, OWOCHUHTE3 OeJiKa, HaCIEICTBEHHOCTD,
WU3MEHYHUBOCTb, POCT U Pa3BUTHE U JIp.);

BIAJCHUE CHUCTEMOW 3HAaHWUA OO0 OCHOBHBIX METOJAaX HAyYHOTO TIO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX MCCIEAOBAHUIX KUBBIX 00OBEKTOB U AIKOCHUCTEM
(omucaHue, W3MEpeHue, MPOBEJCHUE HAONIOJEHUI); ClocO0aMU BBISIBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPO/JIE;

YMEHHE yCTaHABJIUBATh B3aUMOCBSI3U MEXK]y CTPOCHHEM U (DYHKIUSIMH: KIETOK
pa3sHbIX TKaHEW; OpraHaMM MW  CUCTEMaMM  OpPraHoB Yy  PACTEHHUI;
ATanaMM KJIETOYHOTO IUMKJIA U JKU3HEHHBIX IUKJIOB OPraHU3MOB; F€HOTHUIIOM U
dbeHoturnom;

YMEHHUE pellaTh MOUCKOBbIE OWOJIOTMYECKUE 3a/layd; BBISBIATH MNPUYUHHO-
CIICICTBEHHBIE CBSI3M MEXKY HCCIEAYyeMbIMU OMOJOTUYECKHUMH OOBEKTaMHU,
npoleccaMi M SIBIICHUSIMU; JieJlaThb BBIBOABI M TIPOTHO3bI HA OCHOBAHUU
MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIIBUTaTh TUIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIBbHBIMU CPEICTBAMM,
bopMyupys 1eJIb UCCIIENOBAaHUS; aHAJTU3UPOBATH MOJIYUYEHHBIE PE3YIbTaThl U
JIeJaTh BHIBO/IBI;

YMEHHE OlLIEHUBATh dTUYECKHUE aCNEKThl COBPEMEHHBIX UCCIEOBAHUM B 001acTH
OMOTEXHOJOTUM U TEHETUYECKUX TEXHOJIOTUM (HApaBICHHOE U3MEHEHUE T€HOMA

Y CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);
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— yMEHHE MOTHUBHUPOBATh CBOU BBIOOp Oynyiiel npodeccuoHaIbHOMN AesITENbHOCTU
B oOjactTu OHOJOTHH, MEIULUHBI, OHOTEXHOJOTHH, CEIbCKOTO XO35SHCTBA;
yIayOlsITh MO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIM Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIECH mMpodeccuu U MNpoJO0DKEHUE OMOJOTMYECKOro 00pa30BaHUs

B OpTaHU3ALMIX CPEIHETO NPOPECCUOHATBHOIO U BBICLIETO 00pa30BaHU.
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COJIEP)KAHUE KYPCA BHEYPOUHOMH JEATEJIBHOCTHU

Moayiib «ArpoTEXHOJOTUM HAcTOsiero u oOyayuero». 10 kiaacce (34 4)

1. Buomexnonozun kak nayxa (4 1)

Uctopus BO3HMKHOBEHHUSI HAyKH, OCHOBHBIC pa3jieibl, CBA3b OHOTEXHOJOTUU
C JapyrumMu Haykamu (Ouosioruel, OOTaHMKOW, 300JIOTHEH, MHUKPOOHOJIOTHEH,
onoxumuen, GU3N0NIOTueH, TeHETUKOW, MEAUIIMHONW) U OTPACIISIMH MPOMBIIIICHHOCTH
(mumieBasi, Jierkas), CEJIbCKOro XO35HiCcTBa (KUBOTHOBOJICTBO, PACTEHHUEBOJICTBO) U
3paBooOXpaHeHueM, n3BecTHbie By3bl 1 HUU, cBsi3aHHbIE ¢ OMOTEXHOIOTHEH:

= (QenepanpHOE roCyAapCTBEHHOE YUPEKICHUE «DenepabHbIN
uccieaoBaTenbckuil meHTp «DyHaaMeHTaIbHbIe OCHOBBI OMOTEeXHOIOTun» Poccuiickoi
akagemuu Hayk» (OUIL] buorexuonornu PAH)!;

= denepadbHOE TOCYAApCTBEHHOE  OMOHKETHOE  HAyyHOE  YUpEeXKIACHUE
«Bcepoccuicknuil  HaAy4YHO-UCCIENOBATEIbCKUN  HMHCTUTYT  CEIIbCKOXO3IMCTBEHHOM
onorexuonorum» (PI'BHY BHUMCE)?;

» denmepadbHOE  TOCYJAPCTBEHHOE  OIO/DKETHOE  HAyYHOE  YUPEKICHHE
«DenepanbHblil UCCIEA0BATEIBCKUN LIEHTP BCEpOCCHICKUI MHCTUTYT T'€HETHYECKHUX
pecypcoB pacrennii umenu H.W. Basuosa» (PI'BHY ®UIL] BUP)?;

= denepadbHOE  TOCYJIApCTBEHHOE  OIOJDKETHOE  HAy4YHOE  YUPEXKICHHUE
«Bcepoccuiickuii  Hay4YHO-UCCIIEAOBATEIbCKUN  HMHCTUTYT  CEJIbCKOXO3SMCTBEHHOMN
mukpobuosorum» (PI'BHY BHUNCXM)?;

= denepadbHOE  TOCYJIAPCTBEHHOE  OIOJKETHOE  HAYYHOE  YUPEXKICHHUE
«@DenepanbHbll  HUCCIEIOBATEIBCKUM HEHTP WHCTUTYT UHMTOJOTMM H TEHETUKH

Cubupckoro otnenenus Poccuiickoii akanemuun Hayk» (PI'BHY Ulul" CO PAH)?;

tdenepanpHOE TOCYAAPCTBEHHOE YyupexiacHue «dDenepanbHblil HCCIEIOBATEIbCKUU LIEHTP
«PyHInaMeHTalbHble OCHOBBI OMOTeXHONIOTHN» Poccuiickoit akagemuun Hayk» (OUL Buorexnonoruu
PAH): obunmnanshuerii caiit. — URL: http:/www.fbras.ru

2 ®enepalibHOE TOCYAAPCTBEHHOE OFO/KETHOE HAaydHOE yupexaeHue «Bcepoccuiickuii HayuyHO-
HCCIIeIOBATEIILCKAIT HMHCTUTYT CeJIbCKO-X03sAiCcTBeHHON OumorexHomornn» (PI'BHY BHUMCBH):
opunmansuseiii caiit. — URL: http:/www.vniisb.ru

3denepanbHOE  TOCYAapCTBEHHOE OIOJDKETHOE HaydHOoe yupexiaenue «DemepanbHbIi
Hhcciaen0BaTebCKUil eHTp Becepoccuiickuit MHCTUTYT FreHEeTUYECKUX pecypcoB pacTeHuit umenu H.U.
Basunosa» (PI'BHY ®UILI BUP): opumnmansusiii caiit. — URL: http:/www.vir.nw.ru

4 depepanbHOE TOCYJaPCTBEHHOE OOKETHOE Hay4dyHOE yupexaeHue «Bcepoccuiickuit HayuyHO-
HCCIIETOBATEIBCKAN HWHCTUTYT CEIBCKO-XO3SUCTBeHHOU MukpooOmonorun» (OPI'BHY BHUUNCXM):
opunuansHbli caiit. — URL: http:/www.arriam.ru

> depepanbHOE TOCYIapCTBEHHOE OIOKETHOE HaydHoe yupexiaeHue «DenepanbHbIii
HCCIIEIOBATENBCKUM TeHTp MHCTUTYT IUTOJIOTHH M reHeTuku CuOupckoro otaencHusi Poccuiickoit
akagemuu Hayk» (DI'BHY ULul" CO PAH): obpunmaneuelii caiit. — URL: http:/www.bionet.nsc.ru
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= @deepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE OOpa30BaTENbHOE YUPEKICHHE
BbICIIEro 00pazoBaHus «MOCKOBCKUNA (PU3UKO-TEXHUYECKUNA MHCTUTYT) HAllMOHAIbHBIN
uccienoBaTensckuil nentp» (PrAOY BO MOTH)!;

* QenepalibHOE TOCYJAPCTBEHHOE OIOMKETHOE 00pa30BaTEIbHOE YUpEXKICHUE
BbICIIEr0 00Opa3oBaHus «MOCKOBCKH  TIOCYJapCTBEHHBI  YHUBEPCUTET  HUMEHU
M.B. JlomonocoBa» (PI'OY BO MI'V)?;

= QdenepalbHOE TOCYJApCTBEHHOE OIOHKETHOE 00pa3oBaTEIbHOE YUPEXKIICHUE
Bbiciiero obOpazoBanusi «CankT-IlerepOyprckuii rocygapCTBEHHBIM yHUBEPCUTET
(®I'bOY BO CIIoI'Y)’;

* QenepanbHOE IOCYJIapCTBEHHOE ABTOHOMHOE OOpa30BaTEIbHOE YUPEKICHUE
BbIcIero  oOpa3oBaHus «HoBocuOMpCKMII  HallMOHAJIBHBIM  HCCIEAOBATEIbCKUIN
rocyaapcTBeHHbIl yHHBepeuTe (PIAOY BO HI'V)4,

= @denepalbHOE TOCYJApPCTBEHHOE OIOHKETHOE O00pa3oBaTEIbHOE YUPEKICHHE
BbICIIEr0 OOpa3zoBaHusa «POCCHMICKMI TOCY/apCTBEHHBIN arpapHbli YHHUBEPCUTET —
MCXA wumenun K.A. Tumupszesay» (@I'BOY BO PIrAY-MCXA umenu
K.A. Tumupsizena)’;

* ABTOHOMHasi HEKOMMeEpueckas o0Opa3oBaTeiibHas OpraHu3alys BbICIIETO
obpasoBanus «Hayuno-texnonorndeckuii yauepcureT «Cupuycy (HTY «Cupunyc»)S.

CoBpeMEHHbIE  HaNpaBl€HUs  pPa3BUTHS  arpoOuoTexHosoruii.  Meroasl

OMOTEXHOJIOTMH B HAyKE U MPaKTHKE. JIeMOHCTpaIis BHICOPOTHUKOB’.

1 ®depepanbHOE TOCYIapCTBEHHOEC AaBTOHOMHOE O0Opa30BaTENbHOE YUYPEKICHHE BBICIICTO
oOpazoBanus «MOCKOBCKHH (PU3NKO-TEXHUYSCKUN WHCTUTYT) HAIIMOHAIBHBIA KCCIEIOBATEIILCKUN
neHtp» (PI'AOY BO M®TH): opurmmnanpuseri caiit. — URL: http:/www.mipt.ru

2 @enpepa’dbHOC TOCYAapCTBECHHOE OOJIKETHOE 00pa30BaTebHOE YUPEKICHHUE BBICIIETO
oOpazoBanusi «MOCKOBCKHII TOCYJapCTBEHHBIM yHHBepcuteT wuMeHn M.B. JlomoHocoBay:
opunmansaeIid calit. — URL: http:/www. msu.ru

3 demepambHOE TOCYJApPCTBEHHOE OIOMKETHOE 00pAa30BATEIBHOE YUPEKACHUE BBICIIETO
o6pazoBanusa «Cankrt-IlerepOyprckuii rocynapctBeHHblll yHuBepcuter» (OPI'BOY BO CIIGIY):
ounuansueiit cat. — URL: http:/www.spbu.ru

4 MenmepanpHOE TOCYHAapCTBEHHOE AaBTOHOMHOE 0O0pa30BATENBHOE YUPEKJIECHHE BBICIIETO
obpazoBanus «HoBocMOMPCKHUII HAMOHANBHBIM HCCIIEAOBATEIBCKIH TOCYIapCTBEHHBIN yHUBEPCHTET»
(®IAOY BO HI'Y): opunmansubiii caiit. — URL: http:/www.nsu.ru/n

> desepalbHOE TOCYJAPCTBEHHOE OIOJKETHOE 00pa30BaTENbHOE YUPEKAEHUE BBICHIETO
oOpasoBanus «Poccuiickuii rocymapcTBeHHBIN arpapHbiii yHuBepcuteT — MCXA wumenun K.A.
Tumupsazesa» (PI'bOY BO PITAY-MCXA umenu K.A. Tumupszera): opunuansusiii cait. — URL:
http:/www.timacad.ru/

® ABTOHOMHAas HeKOMMepueckas oOpa3oBaTelbHas OPraHU3AlMs BBICHIErO O0Opa30BaHHA
«Hayuno-texnonornueckuii yausepcutet «Cupuyce» (HTY «Cupnycy): opunuanpasiii cait. — URL:
http:/www.siriusuniversity.ru/

7 CM. npunoxeHwue.
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Jlabopamopmvie u npaxmuueckue pabomul

UccnenoBarenbekas padota «Co3manne OMOIOTHISCKN aKTUBHBIX J0OABOK U
BUTAMUHOBY.

HccnenoBarenbckas pabora «BbIBeeHHE HOBBIX COPTOB PACTEHUH, IOPOT
KUBOTHBIX C 3aJJaHHBIMH CBOMCTBAMI.

HccnenoBarenbckas pabora «Co3nanue 6akTepuii, CHOCOOHBIX NepepadaThIBaTh
HEPTh M YCTPAHATH MOCIEACTBHS €€ PA3IMBOB: ILTIOCH I MUHYCBD).

Okckypceus («bruoTexHOI0rus: HayKa U )KU3Hb») B By3 uiu HUN.

2. Obuwue nonamus ouomexmoso2uu (2 u)
[Tonsatre OWUOTEXHOJOTMU. 3a4e€M YEJIOBEKY OHOTEXHOJIOTMH, B UYeM HX
MPEUMYIIIECTBO MEPe] XUMUYECKUM CHHTE30M. OCHOBHBIC OOBEKThI OMOTEXHOJOTHH:

IMPOMBIINIJICHHBIC MUKPOOPIaHU3MBbI, KJIICTKH U TKAHHU paCTeHHﬁ, KHNBOTHBIX.

Jlabopamopnvie u npaxmuueckue pabomol
[Ipaktnueckas pabora «IIpuMepsl NpUMEHEHHS OHOJOTMYECKUX OOBEKTOB

B TBOEH KU3HUN.

3. Ocobennocmu azpoouomexmnonozuu (4 1)

[enu u 3amaum arpodrorexHoaorun. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
buotexnonornueckrue NoaAXoAbl A1 HAJEKHOTO COXPAHEHUS KOJUIEKIIMI F€HETUYECKUX
pecypcoB pacTeHUM U )KUBOTHBIX. [[OHATHUS O IONIEBBIX, i Vitro U KPUOKOJUIEKIUsIX. PocT
U Pa3BUTHE KUBOTO O0BEKTA B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBUSIX: KaK
3TO BO3MOKHO.

OCHOBHBIE TOMEIIECHUS JJI TTOJTHOIIEHHOW pabOoThI J1abOpaTOpuKu OMOTEXHOJIOTHH
(laMuHapHas ~ KOMHaTa,  CBETOBaf, aBTOKJIABHAs KOMHATBHI, OMENIEHUE
JUTSI IPUTOTOBIICHUS TUTATEIBHBIX CPEJl, MOCUHAs): UX (PYHKITMOHAI M1 OCOOCHHOCTH.

OcHOBHBIE TPHOOPHI [JII OpraHU3ANUK JTA0OPATOPUU OMOTEXHOJIOTHH, WX
(GyHKUMA M BO3MOXHOCTH (AaBTOKJIAB, CyXOKapoBoH Ikad, auctwuistop, pH-merp,
BEChbl, JIAMUHAp-0OKC, CTEpUIM3aTOp HUHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIMMaTuyeckasi kamepa, Y D-HOHU3ATOp, XOJOAWIBHUKU I XPAaHEHUS MUTATEIbHBIX
cpen u ap.). MHCTpYMEHTHI AJii NPUMEHEHUS METOJO0B OMOTEXHOJOTUM PACTECHUUN
(npenmapoBasibHasi ~WIJIa, CKalblellb, MHUHLIET, HOXHUIKI). (OCHOBBI TEXHUKU
oe3zonacHoctu npu padbore ¢ mpudbopamu. OCHOBHbIE NPUOOPHI AJisI OpraHU3AlUU
JabopaTopun OMOTEXHOJIOTHUHU: aBTOKJIAB, CyX0XKapoBoH mikad, nuctuiuiarop, pH-metp,

BCChI, HaMI/IHap-6OKC, CTCPHUIIN3ATOP MHCTPYMCHTOB, CBCTOBAsA YCTAHOBKA,
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KJIMMaTu4eckass kaMmepa, Y P-uoHU3aTOp, XOJOAWIBHUKU Ul XPAHEHUS IMUTATEIIBHBIX
cpen u ap. WMHCTpyMEHTHI Uisi NMPUMEHEHUsS METOJI0B OHUOTEXHOJOTWU PACTCHUMA:

InperapoBajibHasA vurija, CKajJabIICib, IMHOCT, HOKHUIILI.

Jlabopamopnvie u npaxmuuecxkue pabomol

[TpakTudeckas padora «KynbTypHOE pacTeHUE B KYJIbTYypaTbHOM COCYJE: OIHUIIH
pacTeHue B IPOOUPKE.

UccnenoBarenbekas pabora «PoCcT 4epeHKOB pacTeHUA B BOJIE C Pa3HBIM YPOBHEM

pH».

4. Kynemypa knemok u mxaneii (8 u)

MeTtoapl KyJIbTYpHI KJIETOK M TKaHEH B ceniekuuu. KamnycHas kynetypa. Kynerypa
KJIIETOK M arperatoB KieTok. KymneTypa mnporomnactos. IlomydeHne comMaTHYeCKUX
TUOpPUI0B METOJIOM CIMSIHUSI U30JIMPOBAHHBIX IPOTOIIACTOB.

Kiterounas ceneknus. Mcnonp30BaHue TaluIOnINA B CEJEKIUU.

[IpuMepbl TpUMEHEHUS KYJBTYP KIETOK M TKAHEH B HAYYHBIX HCCIICIOBAHUAX U
B npakTuke pazanuabix HUHW: 3HaKOMCTBO ¢ AUTEpaTypoli — HAyYHBIMU ITyOJIMKAUSIMU
110 pa3HbIM 00BbEKTaM (MUKPOOBI, paCTEHHUSI, ) KUBOTHBIE).

XapakTepucTuKa KJIETOK, KyJIbTUBUPYEMBIX in vitro. MopdoreHeTnueckue myTH
pa3BUTHUS KIETKH in Vilro.

W3BecTHbIE KOJUIEKIIMM OHMOTEXHOJOTHMYECKHX OOBEKTOB — HMX pOJib, 3a/JauH,
cocTaB, npumepbl (in Vitro KOJIEKUIUM PACTCHUM, KOJJIEKIIMM  I[ITaMMOB
MUKpoOopraHu3MoB. CeMuHap Mo MpOYUTaHHOM JIUTEpAType, AOKIAIbl O0YyUAIOIINXCS).

buorexnosorus IMPONU3BOACTBA KYJIbTYPbI KJICTOK, TKaHeu u OpraHoB paCTCHHfI.

Jlabopamopnvie u npaxmuueckue pabomol

[Tpaktuueckas pabora «IIpoTormacTel KIETOK.

UccnenoBatenbckast padora «CyliecTByIOIME KOMJIEKIIMA KJIETOK U IITaMMOB
B Poccnn 1 ux posib B pa3BUTUU T€HETUYECKUX TEXHOJIOTHID.

HccnenoBarenbckas padota «I'.[]. KapneyeHko Kak TeHeTUK-3KCIIEPUMEHTATOP U

OMOTEXHOJIOY.

5. lTumamenwvnwvie cpedvl 011 azpodouomexnonouii (2 u)

Makpo- ¥ MHUKPODJIEMEHTBI, UCTOYHUKH YTJIEBOJOB, BUTAMHUHBI, JKEIUPYIOIINE
areHThl. TUIBI MUTATENBHBIX CPEN — )KUAKNAE U TBEPIBIC.

[TutaTenbHble cpeAbl JUisl OHOTEXHOJIOTMM pacTeHuid. Pa3paboTka HOBBIX

IMUTATCIBbHBIX CPC, B TOM YHUCJIC BKIIIOYAOIINX 6I/IOCTI/IMYJI}ITOpI>I H JPYTUC pCryIATOPLI
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pocta. MeTonpl ONTHUMHU3ALMU NUTATENbHBIX cped. (OCHOBHBIE KOMIIOHEHTHI
NUTATENbHBIX Cpell  (MaKpOdJIEMEHThI, MHUKPOIJIEMEHThl, HCTOYHUKUA YTIEpoJa,
BUTAMUHBI, KEIUPYIOLIUE areHThl, PEryJaTopel pocTa). YpoBeHb pH mnurarenbHOI

Cpelbl M €ro BIUSHUE Ha pa3BuTHE pacteHui. Becwl, pH-metp.

Jlabopamophvie u npaxmuueckue pabomol

JlabopatopHas padota «IIuTtaTtenbHble cpeibl U YCIOBUSL KYJbTUBHUPOBAHUS,
KYJbTYPbl PACTUTEIILHBIX KIIETOK U TKAHEI».

[Tpaktuueckas pabora «[IpuroToBICHHE CTOKOBBIX (MAaTOYHBIX) pPAaCTBOPOB
MaKpO- 1 MUKPO3JIEMEHTOB IMUTATENBHOM Cpenbl 1o npornucu Mypacure u Ckyray.

[Tpaktuueckass pabota «lIpUroToBiieHHEe NUTATENbHBIX Cpel Ui BBEICHUS

B KYJIBTYPY i1 VItro».

6. Pezynamoput pocma Kax pakmopwt ycnexa ouomexmnonozuu pacmenuii (4 1)

Poct wu pasBurue pacreHuil. OcTanpHble JTanbl OHTOreHesa. OOmue
3aKOHOMEPHOCTH POCTA PACTEHUM.

OCHOBHBIE KJIacChl (PUTOTOPMOHOB (AyKCHHBI, LIMTOKUHUHBI, THOOEPETUIHHBI,
ABK, stunen u ap.) v ux QyHKIMU Ha pa3HBIX 3Talax pa3BUTHUS PACTCHUS.

N3BecTHbIE TEHETUYECKUE MEXAHNU3MBbI, KOHTPOJIUPYIOIIHUE POCT U Pa3BUTHE
pacTEeHUN.

DHJIOTEHHBIE U YK30T€HHbBIC PETYJIATOPBI POCTa pACTCHUHN B TPOOUPKE.

Jlabopamopnvie u npakmuueckue pabomol
JlabopatopHas pabora «DeHOTUIIMYECKAs] OIEHKA pOCTa U Pa3BUTHs paCTEHUU

B 3aBUCHUMOCTH OT HAJINYUA (1)I/ITOFOpMOHOB B IIUTATEIILHOM cpeach».

7. Buomexnonozus pacmenuit (10 u)

Bo3moxxHOCTH TIpUMEHEHUsT arpOOMOTEXHOIOTHI B CEJICKIIMHA, CEMEHOBOJICTBE U
MUTOMHHUKOBOJCTBE.

bone3nu u ummynuret pacrenuii: ot H.I. BaBunoBa 10 COBpeMEHHOCTH.

YckopeHHass U TpaJAUIMOHHAs CENIEKIUs: COKpAIaeéM CPOKHU MOJIyYEHHUS HOBBIX
coptoB. OcHOBHbIE MeToAbl cenekuuu. ['mbpunmzanuss. @opmbel otdopa. OCHOBHbBIE
HaIPaBJICHUS CEJICKIIUU: YIYUIIEHUE YPOKaMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
a0MOoTHYECKUM (haKTOpaM.

O3/opoBJIeHHE PACTEHUH OT BHPYCOB C ITOMOIIBIO METOJOB OHMOTEXHOJIOTHHU:

MCTO/JbI KYJILTYPbI alIMKAJIbHBIX MCPHUCTEM, TCPMOTCPAIINH, XECMOTCPAIINH, KPHOTCPpAIIUN
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U KOMIUIEKCHOW Tepanuu. lloilyyeHne O0340pOBIEHHOrO IOCAaJOYHOTO MAaTepHalia —
KITyOHel kapTo(dens U CaXeHUEB MII0J0BBIX KYJIbTYP.

KynpTuBUpOBaHME paCTUTENLHOrO MaTepuana B KyJbType in Vitro: OCHOBHBIE
NPUHLUNBI U MOJENIN KyJIbTUBUPOBAaHUSA. KalycoreHes, CyClEH3WOHHBIE KYJIBTYpHI
pacteHuil. MUKpOpa3MHOKEHUE pacTeHUN. DKOHOMHUYECKH 3((eKT OT BHeApeHus
METOJI0B OMOTEXHOJIOTUU B PAaCTEHUEBOJICTBO.

Kpuoxpanenune pacrenuii. Kpuonporekropsl. [locTkprorennas peresepanusi.

buonornyeckne cpencrsa 3alUMThl PACTEHUM: NPEUMYILECTBA W IEPCIEKTUBBI

npumeHeHus. Tepmoc u cocyn Jproapa ¢ )KUJIKUM a30TOM, KPUOTIPOOUPKH.

Jlabopamopnvie u npaxmuueckue pabomol

[IpakTuueckass pabora «Pa3MHOXEHHE IJIOIOBBIX PACTEHHN YEPEHKOBAaHUEM H
MHUKPOPA3MHOKEHUEM — IIPUMEP MAJIUHBI (MM 3€MJITHUKH, €KEBUKH, CMOPOAMHBI)».

[IpakTuueckas pabora «BBenenue pacteHuil B KyJabTypy in Vitro U NOAJIEpKaHUE
YUCTOU KYJIbTYPbl SKCIIJIAHTOBY.

[IpakTuueckast pabota «Pa3zmHoxeHue KapTodess B MpOOUpKe».

HccnenoBarenbckas pabora «Kak 1mojy4aroT MNOTOMCTBO — BEreTaTHUBHO
Pa3MHOKAEMBIX KYJIBTYp €CJIH HE CEeMEHaMu ?»

HccnenoBatenbckast pabora «BelpanmuBaHue pacTeHU B MPOOHUpKE».

Uccnenoparenbckas padora «Kak 00Xkbsi KOpOBKa ypoxai cracaina —

0 COBPEMEHHBIX CIOCO0axX OMOTOTUYECKOM 3aIUThI PACTEHUI.

Monyib «CoBpeMeHHbIE OMOTEXHOJI0THH B cesekuumn». 11 kiuacce (34 4)

1. I'enemuueckue pecypcel Poccuu (6 u)

Crpareruu coxpaHeHusi FTEHETUYECKUX pecypcoB. CoXpaHEeHHE PACTEHUM in Situ U
ex situ.

buopecypcubie komnexkuum Poccun. Komuiekuuss TeHETHUUECKUX PECYPCOB
pactenuit BUP. T'epbapuit BUH. Komnekuuss reHeTHYeCKUX pPeCcypcoB >KUBOTHBIX
BHUUIPK. Komrexkunun knerok u mrammoB BHHUHMCXM. JlemoHcTpanus

BHUICOPOJIUKOB!.

Jlabopamopnwie u npakmuueckue pabomol
Hccnenosarensckas padora «llo marepuanam dopyma «I'eHeTnueckue pecypcesl

Poccuny (BeIOpaTh M1000# JOKIa] M TOATOTOBUTH 110 HEMY COOOIIEHHUE).

! Cum. mpunoxenwue.
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2. OcHoevl cenemuku u ceaexuuu (8 u)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
M3MeHYnBOCTh MyTaIlMOHHAS U MOAU(DHUKAIIMOHHAS.

['en — MarepuaJdbHBII HOCUTEIL HACJIECICTBEHHOCTM MW W3MEHYMBOCTH.
HyxiiennoBbie kuciaoThl. JIoKan3anus reHEeTUHYECKOro Marepuaina B KieTke. Jlenenue
kieTok. Pernkanusa JIHK. OcHoBHas gorma MoJjieKyasipHOM OMosiorud. TpaHCKpUIIuS.
Tpancisnusa. Myrtanuu.

3aKOH TOMOJIOTUYECKUX PSIOB B HacheaAcTBeHHOW n3menunBoctu H.M. BaBuiosa

B 1920 u 2020 rr. JleMOHCTpaIKs BHICOPOJIUKOB!.

Jlabopamophvie u npakmuueckue pabomol
[Ipaktuueckas pabora « MoaudukaloHHas U3MEHYMBOCTH B IpUpoAe» (coOpaTh
Y CPaBHUTH JIUCThSI, IIBETKU C OJTHOTO PACTCHUS U/WIIH C Pa3HBIX).

HccnenoBarensckas padota «[' MO — 310 MmyTanuu uiam MoauduKaim?»

3. Huorcenepus 6 ouonozuu pacmenuii (15 u)

KiteTrouHas v reHHast UHKEHEpUsl PACTEHUI JI Pa3BUTHSI CEJICKLIUH.

[IpupoHO-TPaHCTEHHBIE PACTCHUS.

Pacrenus-onodadpuxu.

buorexHonornueckue MeToIbl B CEIEKIUHA PACTECHUM.

['eHeTnyeCcKOe peNaKkTUPOBAHUE KYJIBTYPHBIX pacTeHud. YeM reHerudeckoe
peAaKTUPOBAHUE OTIUYAETCS OT FEHETUYECKON MOoIU(PUKALIUH.

[Touck HOBBIX T€HOB-MHUILICHEH: CylIeCTBYOIME MeToauku. [IpoBenenue in silico
aHanu3a.

['eHHass WHXXEHEpUs 3€PHOBBIX KyJIbTYp. [ €HHas WHXXEHEpHUs XJIOMYATHUKA.
'ennas ummxeHepusa tomara. ['eHHas MHXKeHeEpus cou. ['eHHas MHXKEHEpHUs IUI0JIOBBIX

KyJbTyp. I eHHas nHxxeHepus kaprodens. JleMoHCcT alus BUICO OJINKOBZ.
YIbTY

Jlabopamophvle u npakxmuueckue pabomol
[Tpaktuueckas padota «lIpoBenenue in silico ananu3a ajs MOMCKa HOBBIX F€HOB-

MUIIEHEN I PEAAKTUPOBAHUS KyJIbTYPHOTO pacTeHus (Ha BEIOOP)».

4. Huocenepusa 6 ouonozuu rncugomuuix (5 u)
CoBpeMeHHBIE METOABI B JKMBOTHOBOJACTBE: TpPAaHCIUIAHTAIIUS SMOPHOHOB,

XHUMCPHBIC ) KUBOTHBIC, KIIOHHUPOBAHHUC.

' Cm. npunoxenue.
2 CM. mpusoXkeHue.
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I'ennas HHXCHCPHA B JKUBOTHOBOJICTBC.

Jlabopamophvie u npakmuueckue pabomol

[IpakTtuueckast pabora «IIpoBenenue in silico ananuza aJisi TOMCKAa HOBBIX T€HOB-
MUIIICHEH JIs peaKTUPOBAHUS KUBOTHOT0» (Ha BBIOOD).

HccnenoBarenbckas pabora «['eHHas WHXXCHEPHUS JKUBOTHBIX: apryMEHTHI

3a U POTUBY.
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TEMATHYECKOE IINTAHUPOBAHUE

Temul 3anamuu

Konuuecmeo

Hacoe

OcHosHoe cooepocanue

MoayJib «KArpoTEeXHOJIOIMM HACTOsIIIero u Oyaymero». 10 kiace

1. buorexHosorus Kak Hayka

4

Hcropust BOSHUKHOBEHUS HAYKH,
OCHOBHBIC pa3/eibl, CBSI3b
OMOTEXHOJIOTHH C IPYTUMH HayKaMu
(bnomorwueit, 00TaHUKOM, 300JI0THEH,
MUKPOOUOJIOTHEH, OMOXUMUEH,
(dbusznonoruen, TeHETUKOM,
MEJIUIIMHOWN) U OTPACIISIMU
MIPOMBIIICHHOCTH (TIUIIEBast, Jierkas),
CEJIbCKOTO X031 CTBA
(’KMBOTHOBOJICTBO, PACTCHHEBOCTBO)
U 3J]paBOOXpAaHEHUEM, U3BECTHBIC
By3bl U HNU, cBaA3anHbBIE

¢ OMOTEXHOJIOTHCH:

OUIL] buorexnonornu PAH,

OI'bHY BHUNCE,

OI'GHY ®UI BUP,

®I'BHY BHUNCXM,

Buowl desmenvnocmu obyuarowuxcs

PackpriBath copepxanue TEPMUHOB U
MIOHSATHIA: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTUH.

OrnucpIBaTh MPOIIECC BBHIMOTHEHHUS
WCCJICIOBAHUIA U TIPOTHO3UPOBATH
pe3yIbTaThI KCIIEPUMEHTORB.
XapakTepru30BaTh OCHOBHBIC HAyYHBIE
IITKOJIBI B 00J1aCTH OMOTEXHOJIOTHH.
Paznmnuate pa3aennbl OMOTEXHOIOTHI
KaK HayKH.

CpaBHHBATh CBSI3b OMOTEXHOJIOTHUHU

C pa3IMYHBIMK OTPACIISIMHA HAYKH U
MIPOMBITINICHHOCTH.

BBISBIATE pazmudust MEXIy
paszenaMu OMOTEXHOJIOTHH.
dopMyIHpPOBATH U OOBSICHATH

IIPUHLIAI Pa3BUTHS HAYKU
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Temubl 3auamuu

2. O01rye moHATHA

OMOTEXHOJIOTUHA

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

®I'BHY Ullul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BOMI'Y,

dI'bOY BO CIIolY,

®OI'AOY BOHIY,

®dI'bOY BO PI'AY-MCXA umMmenu
K.A. Tumupszena.

CoBpeMeHHbIE HAITpaBJICHUS PA3BUTHS
arpoOMOTeXHOJIOTHI. MeToIbI

OMOTEXHOJIOTUH B HAyKE U MIPAKTUKE

ITonsaTne OMOTEXHOIOTUHU. 3aUeM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO MEpPe]l XUMUUECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUH: TPOMBIIIJICHHBIE
MHUKPOOPTAHU3MBI, KJIIETKA U TKAaHU
pacCTEHUH, )KUBOTHBIX.

[Ipaktuueckas padbora «IIpumepsl

Buowl desmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinonHeHue npeajioxKeHHbIX
UCCIIEIOBATEILCKUX PadoT:
«Co3manre OMOIOTHYSCKH aKTUBHBIX
I00aBOK M BUTAMHHOBY, « BEIBeIeHIE
HOBBIX COPTOB PACTEHUM, TOPOJT
’KHBOTHBIX C 3aJJaHHBIMHU
cBoiicTBaMm», «Co3anne OaKTepui,
CIOCOOHBIX MepepadbaTbiBaTh HEPTH U
YCTpaHSATh MOCIEACTBUSI €€ Pa3IUBOB:
TUTIOCHI 1 MUHYCBD».

Dkckypeus «buorexHomorus: HayKa u
JKA3Hb» B By3 ninn HU

PackpwiBaTh copepkaHue TEPMUHOB U
MTOHSTHI: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKH Y TKaHWU PaCTeHUH, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh MpoIece
OMOTEXHOJIOTHYECKOTO IMPOU3BOJICTRA.
XapakTepu3oBaTh Pa3IuIHbIC

00BEKTHI OMOTEXHOJIOTHUH.
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Temubl 3auamuu

3. OcobenHnocT

arpoOMOTEXHOJIOTUHU

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

IMPUMCHCHHA OMOJIOTMYECKUX

00BEKTOB B TBOEH KU3HIN

[enm m 3a1a4m arpoOOMOTEXHOIOTHH.
OCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTUH.

buorexHomornueckne noaxoabl

Buowl desmenvnocmu obyuarowuxcs

PaznugaTh mpoMBIIIJICHHBIC
MUKPOOPTaHU3MBI, KJIIETKH U TKaHH
pacTeHUH, )KUBOTHBIX KaK
OMOTEXHOJIOTHYECKHE OOBEKTEHI.
CpaBHUBaTh MEXKTy COOOM MPOIECCHI
XAMHUYECKOT0 CUHTE3a U
OMOTEXHOJIOTHH.

BrisiBisTe Hanbosee a3 PpekTUBHBIC
00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUs U QYyHKIIUU PA3TUIHBIX
OMOJIOTMYECKUX OOBEKTOB.
dopMyHpoBaTh U OOBIACHSTH
MIPUHIIUATT PaOOTHI
OMOTEXHOJIOTHYECKOTO IMMPOU3BOJICTBA
BBIOPAHHOM TPYTIIHI BEMIECTB/
MaTepHaIoB

PackpriBaTh copepkaHue TEPMUHOB U
MOHATUHN: COXPAHEHUE PACTEHUN U
JKMBOTHBIX, BUJIbI KOJIJICKIIMI

T€HETUYECKOr0 pa3HOOOpasusl.
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Temubl 3auamuu

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

IUTSL HAZIEKHOTO COXPAHEHUS
KOJUIEKIIUH T€HETUYECKUX PECYPCOB
pacTeHu U )XUBOTHBIX. [IoHATHA

O TOJIEBBIX, In VIIro U
KpUOKOJUIEKIUAX. PocT 1 pazButue
KUBOTO 00BEKTa B 3aMKHYTOMN
CUCTEME B KOHTPOJIUPYEMBIX
YCJIOBHSIX: KaK 3TO BO3MOKHO.
OcHOBHbIE TOMEIIICHUS

JUIS TOJIHOLEHHOM paboThI
1abopaTopur OMOTEXHOJIOTHUHU
(laMuHapHasi KOMHATa, CBETOBAs,
aBTOKJIaBHAsi KOMHATBI, IOMEIICHUE
JUTSI IPUTOTOBJICHUS TUTATEIbHBIX
cpell, MoeuHas): UX QyHKIHOHAT U
OCOOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUISL OpraHu3aIuu JabopaTopuu
OMOTEXHOJIOTUH, UX PYHKIIUU U
BO3MO>XHOCTH (aBTOKJIAB,

CYX0’KapoBoO# mkad, AMCTUILIATOP,

Buowl desmenvnocmu obyuarowuxcs

OnuchIBaTh NPOLIECC COXPAHEHUS U
Pa3MHOKEHUS PACTEHAN

B KOHTPOJIMPYEMBIX YCIOBHSIX CPEIbI.
Xapaktepu3oBarth Pa3bl pocTa U
pPa3BUTUS PACTEHUHN B 3aMKHYTOU
CUCTEME.

PaznuyaTh mpeuMyIiecTsa u
HEJIOCTATKH Pa3JIMYHBIX TUIOB
KOJUJICKLIUM.

CpaBHUBATH dTaIbl pA0OTHI

B 1a0OpaTOpun OMOTEXHOJOTHUH.
BrisiBisTe Haubosee 3 PpekTuBHbIC
MPUEMBI 111 COXpaHEHUsT 00pa3IoB
pacTeHui U KUBOTHBIX.
XapakTepu3oBaTh 0COOCHHOCTH
CTpPOCHUS U PYyHKIIMH 00pa3IoB
pacTEHUM.
dopmMynupoBaTh u OOBSCHSTH

MIPUHLIAI KPHOKOHCEPBALIUHA PACTEHUIN



Temubl 3auamuu

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

pH-meTp, Bechl, TamuHap-00KC,
CTepUIIM3aTOP UHCTPYMEHTOB,
CBETOBas yCTAHOBKA, KJIMMAaTHYECKast
Kamepa, Y @-uoHusarop,
XOJIOVIIBHUKH TSI XpaHCHUS
MUTATEIBHBIX CPEMl U JIP.).
NHCTpyMEHTBI 11 TIPUMEHCHUS
METOJIOB OMOTEXHOJIOTUN PACTEHUH
(npenapoBaibHas Urjla, CKaJbIeb,
MUHIIET, HOXKHUIIBI). OCHOBBI TEXHUKH
6e30macHOCTH MIPU padoTe

¢ mpudopamu. OCHOBHBIE TTPUOOPHI
JUISL OpraHu3aIuy J1abopaTtopuun
OMOTEXHOJIOTHH: aBTOKJIAB,
CYX0>KapoBOil 1mKad, AUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTepUIIH3aTOP HHCTPYMEHTOB,
CBETOBAsl yCTAHOBKA, KIIMMAaTHYECKas
Kamepa, Y @-uoHusarop,
XOJOJMIBHUKH JJTsI XpaHESHUS

MUATATEIbHBIX CPE U JP.

Buowl desmenvnocmu obyuarowuxcs
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Temwbl 3auamuu

4. KynbTypa KJIETOK U TKaHEH

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

NHCTpyMEHTBI U151 TPUMEHEHHUS
METO/I0B OMOTEXHOJIOTUH PaCTeHUI:
MpenapoBajIbHasl UIja, CKaIbIIEb,
MUHIIET, HOKHHUIIBIL.

[Ipaktuueckas pabora «KynbTypHOE
pacTeHue B KyJIbTyPAIBHOM COCYAE:
OTUIIIN PACTECHUE B IPOOUPKEY.
Uccnenoarenbckas pabdora «Poct
YEPEHKOB PACTEHHI B BOJIE C PA3HBIM
ypoBHEM pH»

Metonbl KyJIbTYpbI KIIETOK U TKAHEU

B cenekiuu. KannycHast KynbTypa.
KynbTypa KIETOK 1 arperatoB KJIETOK.
Kynberypa nporomnacros. [lonyduenue
COMaTHYECKUX THOPUJIOB METOI0M
CIUSIHUSI U30JIUPOBAHHBIX
MPOTOIJIACTOB.

Knerounas cenekuus. cnons3oBanue
TarIOuJIMU B CEJEKIUH.

[IpuMepbl NpUMEHEHUsI KYJIbTYP

KJIETOK U TKaHEH B HAaY4YHBIX

Buowl desmenvnocmu obyuarowuxcs

PackpeiBaTh coiep:kaHle TEPMHUHOB U
MOHSATHIN: KaJUTyC, MPOTOILIACT,
COMAaTUYECKUI THOpU/I, TalION]I,
HITaMM.

OnuceIBaTh MpoIece
KYJbTUBUPOBAHUS KIIETOK U TKaHEH
PaCTEHUN U )KUBOTHBIX.
XapaKkTepu30oBaTh Pa3HbIC ATAIIbI
KYyJbTUBUPOBAHUS KIIETOK U TKaHEH
pacTeHU U )KUBOTHBIX.

BrisiBnats nanbomnee 3G heKTUBHBIC
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Temubl 3auamuu

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

HCCIIEIOBAHUSIX U B IPAKTUKE
pasnnunbix HUM: 3HakOMCTBO

C JIUTEPATyPON — HAYYHBIMU
MyOJIMKALUSIMU IO Pa3HbIM 00BEKTAM
(MUKpOOBI, pacTE€HUs, KUBOTHBIE).
XapaxkTepucTrka KJIeToK,
KYJIbTUBUPYEMBIX in Vitro.
Mopdorenerndyeckre myTu pa3BUTUS
KJIIETKH in Vvitro.

N3BecTHBIE KOMIEKIUU
OMOTEXHOJOTUUECKUX OOBEKTOB —

UX pOJib, 33Ja4H, COCTaB, IPUMEPHI
(in vitro KONJIEKUUH PACTCHHUI,
KOJUIEKIIMH IITaMMOB
MHKpoOopranu3moB. CemuHap

10 IPOYUTAHHOW JINTEPATYPE,
JOKJIabI 00YYarOIITUXCS ).
buorexHonorus nmpousBoacTBa
KYJbTYpPBhI KJIIETOK, TKAHEU U OPTaHOB

pacTEHUM.

Buowl desmenvnocmu obyuarowuxcs

METObI KYJIbTUBUPOBAHUS KJIETOK U
TKaHEW PACTCHUH, ) KUBOTHBIX,
MHKPOOPTaHU3MOB.
XapakTepuzoBaTh 0COOCHHOCTH
CTpOCHHUS U (PYHKIIUHU KIIETOK U
TKaHEW PACTECHUH, ) KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyITUpOBaTh U OOBICHSITH
MIPUHIIUIT BBLKMBAEMOCTH, POCTA U
Pa3BUTHS KYJbTUBUPYEMBIX KIETOK U

TKaHEU
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Temubl 3auamuu

5. IlurarenbHbIE CPEabI IJIs

arpoOMOTEXHOJIOTU I

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

[Ipaktuueckas pabora «IIpoTormmacTsr
KJIETOK.

UccnenoBarenbckas pabota
«CyI1ecTBYIONIME KOJUIEKIUN KIIETOK
Y ITaMMOB B Poccuu U Ux poJib

B Pa3BUTUU T'€HETUYECKUX
TEXHOJIOTHUID.

UccnenoBarenbckas pabota

«I".JI. KaprieueHKO Kak r€HETHK-
AKCTIIEPUMEHTATOP U OMOTEXHOJIOT
Makpo- 1 MUKpPOIJIIEMEHTHI,
VWCTOYHHKH YIJIEBOJIOB, BATAMUHBI,
JKEIIMPYIOIIME areHThl. THuribl
MUTATEIbHBIX CPEJ — KHUJKHUE U
TBEP/IbIE.

[TuTarenbHbIE CPENBI

JU1s1 OMOTEXHOJIOTUU PACTCHUM.
Pa3paboTka HOBBIX MUTATEIHHBIX
Cpel, B TOM YHCJIE BKIKOYAKOIINUX
OMOCTUMYJISITOPHI U APYTUE

perynsTopsl pocta. MeToasl

Buowl desmenvnocmu obyuarowuxcs

PackpriBaTh copepkaHue TEPMUHOB U
IIOHATHIN: IIUTATEIbHAs CPEla,
KOMIIOHEHTBI TUTATEIIbHOU CPEMBL,
pH pactBopa.

OnuceIBaTh MPOLECC TPUTOTOBICHUS
IIATATEJIbHBIX CPEA IS Pa3HBIX
OOBEKTOB.

XapakTepu3oBaTh IPOLECC
IIPUTOTOBJICHUS IIUTATEIIBHBIX CPEL

B 3aBUCHMOCTH OT BBIOPAHHOTO

00BEKTAa UCCIIEIOBAHMS.
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Temubl 3auamuu

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

ONTUMU3AIUU [TUTATEIbHBIX CPE.
OcCHOBHbBIE KOMIIOHEHTBI TUTATEIbHBIX
cpen (MaKpodJIEMEHTHI,
MUKPOAJIEMEHTBI, UCTOUHUKHU
yIJIepoJia, BUTAMUHBI, KEIUPYIOIIHe
areHThl, PETYJISITOPHI POCTA).

Yposens pH nurtaTenbHOM cpeasl U
€ro BIMSIHUE HAa Pa3BUTHE PACTECHUMH.
Becsl, pH-MmeTp.

JlaGoparopnas pabora «IlutarenbHbie
CpeIbl ¥ YCJIOBUS KyJIbTUBUPOBAHUS,
KYJIbTYPbl PACTUTEJIbHBIX KJIETOK U
TKaHEN.

[IpakTuueckas paborta
«IIpuroToBieHre CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPO3JIEMEHTOB TUTATENBHOU CPEIbl
no npornucu Mypacure u Ckyray.
[IpakTuueckas pabora
«IIpuroroBneHne NUTATEIbHBIX CPEJT

IUIS BBEICHUS B KYJBTYPY i1 VIIro»

Buowl desmenvnocmu obyuarowuxcs

Pa3iuaTe TUIIBI TUTATENBHBIX CPEL

B 3aBHCHUMOCTH OT 3aJjauu
KYJIbTUBUPOBAHUS.

CpaBHHBaTh paCTBOPUMOCTH BELIECTB
BO BpEMsI IPUTOTOBJICHUS
nuTaTeNbHBIX cpell. CpaBHUBATDH TUIIBI
INUTATEJIbHBIX CPEJ B 3aBUCUMOCTH

OT UX COCTaBa.

BrisBisaTe Hanbosee BaxKHbIE
KOMITOHEHTBI MUTATEIILHON CPEJIbl U
IIPOTrHO3UPOBATh 3PPEKT OT HEXBATKH
Ka)KJI0T0 U3 KOMIIOHEHTOB.
XapaxkTepu3oBath QyHKIUU
KOMITOHEHTOB ITUTATEJIbHBIX CPE.
dopmynrpoBaTh U OOBICHATD
IPUHIUI KYJbTUBUPOBAHUS PACTEHUM
Ha MUTATEJbHBIX CPe/lax Pa3IMuyHOTO

coCTaBa
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Temubl 3auamuu

6. Perynsitopsl pocTa Kak
dakTophl ycrexa

OMOTEXHOJIOTUU PACTEHUN

Konuuecmeo

yacoe
4

OcHosHnoe cooeporcanue

Poct u pazButue pacteHui.
OcranbpHble 3Talbl OHTOT€HE3A.
OO011e 3aKOHOMEPHOCTH POCTA
pPacTEHUMN.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, HTUTOKWUHHHBI,
rud0epeunbl, ABK, aTunen u np.)
U UX QYHKIMU Ha pa3HBIX Tanax
pa3BUTHUA PACTCHHUS.

N3BecTHBIE T€HETUYECKUE
MEXaHU3Mbl, KOHTPOJIHUPYIOLIUE POCT
Y Pa3BUTHE PACTECHUM.

OHJIOT€HHBIE U K30T€HHbIE
PETYJIATOPBI POCTa PACTEHUI

B IIpOOUpKE.

JlabopaTtopHas pabota
«DeHoTunMYeCKas OLEHKa pocTa

Y pa3BUTHUS PACTEHUI B 3aBUCHMOCTH
OT HaJau4usi GUTOrOPMOHOB

B IMIUTATEIILHOU CpeAe»

Buowl desmenvnocmu obyuarowuxcs

PackpbIBaTh cofiepkaHie TEPMUHOB U
MOHATUI: (PUTOTOPMOHBI, PETYJIATOPHI
pocCTa pacTeHUM.

OnuceIBaTh NPOLECC POCTA U
pPa3BUTHS PACTCHUM.
XapakTepu3oBaTh IPOLIECC pOCTa

Y pa3BUTHUS PACTEHUI B 3aBUCUMOCTH
OT F'€HOTHUIIA U OKPYKAFOIINX
YCIIOBHM.

Pasznuyats GyHKIIUHN PETyIATOPOB
pocra.

CpaBHUBaTh (PYHKIIMH PETYISATOPOB
pocrTa.

BBISBASATH QYHKIIMH PETYIISITOPOB
pocTa 1o NpeAoKeHHbIM 3 dexTam.
XapakTepu3oBaTb 0COOCHHOCTHU
CTpOeHUs U (QYHKIMH Pa3InYHBIX
(UTOTOPMOHOB.

DopmMynupoBaTh U OOBIACHITH
IPUHIUI BO3AEUCTBUSA PUTOTOPMOHOB

Ha POCT M pa3BUTHE PACTECHUMN
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Temubl 3auamuu

7. BUOTEXHOJIOT U PAaCTECHUN

Konuuecmeo

yacos
10

OcHosHnoe cooeporcanue

Bo3moxxHOCTH pUMEHEHUS

anO6HOTCXHOHOFHfI B CCJIICKIIMH,

CEMCHOBOACTBEC U IIMTOMHUKOBOJACTBC.

bone3nn 1 UMMYHHTET paCTEHUM:

ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

Y cKOpeHHas ¥ TpaauLMOHHAs
CEJICKLMS: COKpAIlaeM CPOKH
MOJTy4YeHHUsI HOBBIX COPTOB. OCHOBHBIE
METO/IbI ceNeKuu. [ udpuan3zanus.
®opmbl oTO0pa. OCHOBHBIE
HaIIPaBJICHUS CEJICKIIUU: YITYUIICHUE
YPOKaWHOCTH, YCTOMYUBOCTH

K OMOTUYECKUM U a0MOTUYECKUM
bakTopam.

O310poBJIEHNE PACTEHUI OT BUPYCOB

C MOMOIIBI0 METOAOB OMOTEXHOIOT U

METO/IbI KYJIbTYPhI AITUKATbHBIX
MEpPHUCTEM, TEPMOTEPAIIUH,
XEMOTEPANuU, KpUOTEPAIIUH U
KOMIUIEKCHOU Tepanuu. [lonydyeHune

O340POBJICHHOI'O ITOCAIOYHOIO

Buowl desmenvnocmu obyuarowuxcs

PackpsiBaTh coiep:kaHle TEPMUHOB U
MOHSTHH: CEICKIIMI, CEMEHOBOICTBO,
MUTOMHUKOBOJICTBO,
MHKPOPa3MHOKEHHUE PACTEHUH,
0370OpOBJICHHE PACTECHUII.

OnuceIBaTh MpoIece
MHKPOPa3MHOXKEHHS PACTCHUH,
CO3/IaHUsI HOBOTO HUCXOJIHOTO
Matepuana Jyisl CeJIeKInu, 0Toopa,
O3JOPOBJICHHS PACTEHUI U MOTYYECHHUS
03JI0POBJICHHOI'0 ITOCAI0YHOI0
Marepuarna.

XapakTepu3oBaTh IPOLIECC
YCKOPEHHOM U TPAJUIIMOHHOMN
CEJIEKIIMH, MUKPOPA3MHOXKEHUS,
O3J0OPOBJICHHS PACTECHUM.

PaznuyaTth METOABI CENEKIUH,
CriocoObI 037J0POBJICHUS PACTCHUI.
CpaBHUBATH METO/IBI CEIEKIINH,
CIIOCOOBI 037J0POBJICHHS PACTECHUH.

BrigBisaTh HanOoJI€E 1 HAaUMEHEE
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Temubl 3auamuu

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

MaTtepuana — KixyOHel kapTodes u
Ca)KCHIICB TUIOJOBBIX KYJIBTYD.
KynpTuBHpOBaHUE PaCTUTEIHLHOTO
MaTepuaia B KyJabType in vitro:
OCHOBHBIE TTPUHITUIIBI U MOJCIIU

KyapTuBupoBaHud. Kamrycorenes,

CYyCHIEH3UOHHBIE KYJIbTYPBl PACTEHHM.

Mukpopa3MHOKEHNE PACTEHUN.
DKoHOMUYECKHH 3P DHEKT

OT BHEAPEHUSA METOJ0B
OMOTEXHOJOTUH B PACTEHHUEBOJICTBO.
Kpuoxpanenue pactenuil.
KpuonpoTtekTopsl.
ITocTkproreHHas perenepanusi.
buosornueckne cpeacTaa 3alyThI
PACTEHHUII: IPEUMYIIIECTBA

Y NEPCIEKTUBBI MPUMEHECHUS.
Tepmoc u cocyn [Iproapa ¢ KUIKUM

a30TOM, KPHOIIPOOUPKH.

Buowl desmenvnocmu obyuarowuxcs

s PeKTHUBHBIE CITOCOOBI MOTYUCHHS
HCXOJHOTO MaTepuaia

TSl CEJICKIIUU;, 03JI0POBJICHUS
pacCTEHUH.

XapakTepu3oBaTh OCOOCHHOCTHU U
GyHKIIUA METOJIOB CEJICKITHH,
CIIOCOOOB 03/I0POBJIEHUS PACTEHU.
dopMyHpoBaTh U OOBICHSITH
MPUHIINI TPATUIIMOHHOUN U
YCKOPEHHOM CEJIEKIIUM, TTPUHITAT
pabOThI TOTO UM UHOTO METO/1a

O3OPOBJICHUS PACTEHUI

[Ipaktruueckas pabora «PazMHOKeHUE

IIJIOAOBBIX paCTCHI/Iﬁ YCPCHKOBAHUCM
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Temubl 3auamuu

HUTOI'O 110 MOYJIIO

Konuuecmeo

yacoes

34

OcHosHnoe cooeporcanue

Y MUKPOPa3MHOXEHUEM — IIPUMED
MaJIMHbI (UM 3€MIISIHUKY, €KEBUKH,
CMOPOJIUHBI)».

[Ipaktrnueckas pabora «Beenenue
PAacTEHHUI B KyJbTYypY in Vitro n
MOAACP/KAHUE YUCTOU KYJIbTYPbI

OKCIIJIAaHTOB)».

[Ipaktruueckas pabota «Pazmuoxxenue

KapTodens B mpoOupke».
UccnenoBarenbckas padota «Kak
MOJIy4YaroT MOTOMCTBO BEr€TaTUBHO
Pa3MHOXAEMBIX KYJIbTYpP €CIIH

HE ceMeHaMu?»
Uccnenoarenbckas padbora
«BpIpammBanue pacTeHUN

B IIPOOUPKE».

UccnenoBarenbckas padota «Kaxk
00bs1 KOPOBKA yporkail criacasna —
0 COBPEMEHHBIX CIIOCO0ax

OMOIOTMUECKOH 3aIIUThHI PACTCHUI

Buowl desmenvnocmu obyuarowuxcs
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Temubl 3auamuu

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

Monayab «CoBpeMeHHbIE OMOTEXHOJIOTHH B celekuumn». 11 kaace (34 1)

1. 'eneTnyeckue pecypcesl

Poccun

6

Crpareruu COXpaHeHUsI TeHETUYECKUX
pecypcoB. CoxpaHEeHHE paCTEHHUI

in situ U ex Situ.

buopecypcusbie komekunu Poccun.
Komnnekius reHeTHYecKuX pecypcoB
pactenuit BUP. I'epbapuit BUH.
Komnnekuus reHeTHYecKuX pecypcoB
»>kuBoTHEIX BHUUI P)K. Komnexkun
kieTok u mrammMoB BHUMCXM.
Uccnenoarenbckas padboTa

«ITo maTepuanam popyma

«I'enernueckue pecypcol Poccumn»

Buowl desmenvnocmu obyuarowuxcs

PackpeiBaTh coaep:kaHre TEPMUHOB
Y TIOHSITUN: COXPAHEHUE PACTEHUN
In situ v ex situ.

OmnuceIBaTh IMpoueCC COXpaHCHHUA

pacTEeHUH B YCIOBUSX in Situ U ex Situ.

XapakTepu3oBaTh CIIOCOOBI
COXpPaHEHUS PaCTEHUH B YCIOBHSIX
in situ A ex situ.

Pa3nnuaTte ciocoObl COXpaHEeHHUs]

pacTeHuil B yCIOBUSX in Situ U ex Situ.

CpaBHUBaTh 0COOEHHOCTHU
COXPAHEHHUS PACTCHUH B YCIIOBUSIX

in situ A ex situ.

BrisiBiiaTs Hanbonee 3 PexkTuBHBIN
IIPUEM [T COXPAHEHUSI KOHKPETHOTO
oOpaslia pacTeHUH.
XapakTepu3oBaTh 0COOCHHOCTH U

(GyHKUIHU.
dopmyanpoBaTh U OOBACHATH
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Temubl 3auamuu

2. OCHOBBI T€HETUKH U

CCIICKII MU

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

HacnencTtBeHHOCTh M1 HK3MEHYUBOCTD —
OCHOBHBIC CBOMCTBA JKHUBBIX
OpraHu3MoB. MI3MeHYnBOCTH
MyTallMOHHASI K MOJIU(PUKAITUOHHAS.
I'en — maTepuaabHBI HOCUTEIb
HACJICACTBEHHOCTH U N3MEHYNBOCTH.
HykJienHOBBIE KUCITOTHI.
Jlokanuzainusa reHeTHYEeCKOro
Marepuaia B KJeTke. [[eeHue KIeTok.
Pennukamus JIHK. OcHoBHas gorma
MOJICKYJISIPHOI OMOJIOTHH.
Tpanckpunuus. TpaHcisuus.
MyTranuu.

3aKOH TOMOJIOTHYECKHUX PSII0B

B HACJIECTBEHHON N3MEHUMBOCTH
H.M. BaBuiiosa B 1920 u 2020 rr.
[IpakTrueckas pabora
«MoudukanmoHHas U3MEHYNBOCTh

B IIpupoe» (coOpaTh U CPAaBHUTH

Buowl desmenvnocmu obyuarowuxcs

NPUHLMI I7 Sifu W ex Sifu COXPaHEeHUs
T€HETUYECKUX PECYPCOB PACTECHUN
PackpsiBaTh coaep:kaHre TEPMUHOB
Y NOHSTHUI: HACJICICTBEHHOCTb,
U3MEHYUBOCTh, I'eH, J[HK, PHK,
0eJI0K, 3aKOH TOMOJIOTUYECKUX PSAJIOB
B HACJIEZICTBEHHON U3MEHYUBOCTH.
OnuchIBaTh NPOSIBICHUS
MOJAU(PUKALMOHHON U MyTaIllAOHHON
n3MeHuuBoCcTH, crpoenue JIHK u
PHK, 6enkoB.

XapakTepu3oBaTb CTPOCHUE U
(GYHKIIUU HYKJIEUHOBBIX KUCIIOT,
OEJIKOB.

Paznuuats TUIIBI K3MEHYUBOCTH.
CpaBHHBaTh MyTAaIMOHHYIO U
MOIU(DUKAITMOHHYIO U3MEHYUBOCTb.
BoisiBnATh MOAMGBUKALIMT U My TaIUH.
XapakTepu3oBaTh 0OCOOCHHOCTH U
dbynkuuu [JTHK, PHK, 6enxos.

dopMyIHpOBaTh U OOBICHATH

36



Temubl 3auamuu

3. Nnxenepus

B OMOJIOTUU PACTEHHI

Konuuecmeo

yacoes

15

OcHosHnoe cooeporcanue

JIACTBS, IBETKU C OJTHOI'O PACTEHUS
W/WJIU C Pa3HBIX).
Uccnenosarenbckas padota «I'MO —
ATO MYTAIMK WK MOAU(pUKAIUN )
Knerounast u reHHast HHXEHEPHs
PaCTEHUN [l pa3BUTHUS CEJIEKIIUU.
ITpupoaHO-TpaHCTEHHBIE PACTCHUS.
Pacrenus-6nodadbpuxu.
buorexHonornueckue MeTOAbI

B CEJICKLIMN PACTECHHM.
['eHeTnueckoe pegakTUPOBAHUE
KYJIbTYPHBIX pacTeHul. Yem
TEHETUYECKOE PETAKTUPOBAHUE
OTJIMYAETCS OT FTEHETUYECKOU
MOAU(UKATIIH.

ITonck HOBBIX TEHOB-MUIIIEHEH:
CYIIECTBYIOIINE METOIUKHU.
[IpoBenenue in silico ananusa.
I'eHHas MH)XEHEPUS 3€PHOBBIX
KyJIbTYyp. [ eHHas nHXeHepus

xJionyaTHUKA. ['eHHas HWHXXCHCPUA

Buowl desmenvnocmu obyuarowuxcs

MIPUHIINI JEUCTBUS 3aKOHA
TOMOJIOTHYECKHX PSJIOB

B H&CHC}ICTBCHHOﬁ HN3MCHUYHNBOCTHU

PackpsiBaTh coiepkaHle TEPMHUHOB U
MOHSATHUN: KJIETOYHAsI U TEHHAasI
WHXECHEPHUsI paCTEHUH, TCHETUYECKOE
penaktuposanue, MO, in silico
aHaJIu3.

OnuceIBaTh NpoOLIECC KIETOUYHOU U
T€HHON MHXEHEPUH PACTECHU,
MPUHLUIBI TEHETUYECKOTO
penaktupoBanus, cozganue [ MO,
aTanel in silico ananusa.
XapaKkTepu30BaTb COBPEMEHHBIE
JIOCTUKECHUSA T€HHOU U KJIIETOYHOU
WH)KEHEPUH Pa3HbIX BUJOB PACTCHUH,
IpOBeNICHUE in silico aHanu3a.
Paznuuath reHHy10 U KJIIETOUYHYIO
WHXECHEPHIO.

CpaBHI/IBaTI) OMOTEXHOJIOTHYCCKHUE
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Temubl 3auamuu

4. Unxenepus

B OMOJIOTHH KUBOTHBIX

Konuuecmeo

yacoes

OcHosHnoe cooeporcanue

ToMmarta. [ 'eHHas MH)XEHEPUs COM.
['eHHas nH)XEeHEpHUS TUIOIOBBIX
KyJIbTYyp. [ eHHast nuHKeHepus
KapTodens.

[Ipaktuueckas pabora «I[IpoBenenue
in silico ananu3a Jisi TOMCKA HOBBIX
T€HOB-MUIIEHEN [ PEJAKTUPOBAHUS

KYJIBTYpPHOTO pacTeHus (Ha BHIOOD)»

CoBpeMEHHBIE METOIbI

B )KUBOTHOBOJICTBE: TPAHCILIAHTALIHS
AMOPUOHOB, XUMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHHUE.

I'ennas nHxeHepus

B KUBOTHOBOJICTBE.

[Ipaktuueckas pabora «I[IpoBenenue
in silico ananu3a i1 IIOMCKAa HOBBIX
TE€HOB-MUIICHEN I PEAAKTUPOBAHUS

YKUBOTHOTO» (Ha BHIOOD).

Buowl desmenvnocmu obyuarowuxcs

METOJbI B CEJIEKIINHU PACTCHUM.
BbISABAATE pazinuust MEXIY
T€HETUYECKUM PEJIaKTUPOBAHUEM U
TF€HETUYECKON MoIu(UKaIueH.
XapakTepu3oBaTh 0COOEHHOCTH U
byHKIUH.

DopMynupoBaTh U OOBSICHSITH
MPUHIIHAI KJIETOYHOW U TEHHOMN
WHKEHEPUH, TEHETUYECKOTO
pEIaKTUPOBAHUS U TEHETUUECKON
MOIU(DHUKAITHH

PackpsiBaTh cofepkaHNE TEPMUHOB U
TTOHSTHM.

OmnuchIBaTh TPaHCIJIAHTALIUIO
AMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu3oBaTh TPAHCIUIAHTALIUIO
AMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

Pa3nuuaTe TpaHCIUIAHTALUIO

3M6pHOHOB, XUMCPHBIX JKUBOTHBIX,

38



Temubl 3auamuu

NTOI'O 1O MOAVYIJIIO
OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

Konuuecmeo

yacoes

34
68

OcHosHnoe cooeporcanue

UccnenoBarenbckas padora «I eHHas
WHXEHEPUS )KUBOTHBIX: apTyMEHTBI

3a U IPOTHUBY

Buowl desmenvnocmu obyuarowuxcs

KJIOHUPOBAHHE.
CpaBHUBAThH TPAHCIUIAHTAIUIO
IMOPUOHOB, XUMEPHBIX )KHBOTHBIX,
KJIOHUPOBaHHUE.

XapakTepuszoBaTb OCOOEHHOCTH U
GyHKUIUU.

dopmyapoBaTh U OOBICHATD
NIPUHIINATI TCHHON WH)KEHEPHH,
TeHETUYECKOT0 PeIaKTUPOBAHUS U

reHEeTUYECKOU MouuKam
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IMPUJIOKEHUE. ®UJIBMbI U 3AITMCHU TEJIEBU3UNOHHBIX ITPOT'PAMM

Moayiib «ATpOTEXHOJIOTUM HACTOsIIIEro U Oyaymero». 10 kiaacc

Tema 1. Buomexnonozusa Kak Hayka

JoxymenranbHbiidl punbM Cepres bpunesa «Hogerit ceet. Hukomait BaBumosy. —
URL: https://smotrim.ru/video/2618068

JlokymenTanbubiil puinbM «CemeHa, KoTopble cmacyT denoBedecTBo». — URL:

https://smotrim.ru/brand/693457utm_source=search&utm campaign=autocomplete

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTUM B ceeknum». 11 kiace

Tema 1. I'enemuueckue pecypcel Poccuu

JoxymeHTanbHblid priibM «30510TOM 3eieHblid 3anacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnoewl cenemuKu u cenekyuu

duneMbl U3 nukiIa «Martpuna Hayku». Science and plants. Hayka u pactenusl.
3epro6ob6oBsie. — URL: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Husrcenepus 6 6uonocuu pacmeHuil

OunpMbl U3 nukia «Martpuna Hayku». Science and plants. Hayka u pacteHusl.

I'enetnueckoe pegaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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