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HOACHHUTEJIBHAA 3AITMCKA

AKTYaJIbHOCTh U HA3HAYEHHUE NMPOTrPaAMMBbI

PaGouass mnporpamma Kypca BHEypouHOW gearenbHocTH «COBpEeMEHHBIE
arpoOMOTEXHOJOTUHN (arpoOUOTEXHOJIOTHYECKUN MpOodUIb)» i CpeAHEro oOIIero
oOpaszoBaHus (najsee — mporpamma) pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU
®denepa’abHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIbHOrO CTaHAApTa CPEIHEro OOIIero
obpazoBanuss (OI'OC COO), opueHTHpPOBaHA Ha OOECICUCHHE WHANBUIYATBHBIX
notpedHocTel 00y4JaroIUXCs M HallpaBJieHa Ha TOCTUKEHHE MIaHUPYEMBIX pe3yJIbTaTOB
OCBOCHHUS MPOrPaMMBbI CpeJIHEro o01ero o0pa3oBaHus ¢ Y4EeTOM BbIOOpa y4aCTHHUKAMU
o0pa3oBaTeIbHBIX OTHOUIEHUH KYpPCOB BHEYPOUHOU JESATENBHOCTU. DTO MO3BOJISET
oOecreuuTh equHCTBO 00s13aTenbHbIX TpeOoBanuii ®I'OC COO Bo BceM MPOCTPaHCTBE
IIKOJILHOTO 00pa30BaHUs: HE TOJBKO HA YPOKE, HO U 32 €ro MpeiesiaMu.

Hacrosmumii xypc npeaHazHayeH AJig YIUIYOJIEHHOTO M3y4Y€HHUs OMOJIOTHYECKUX
SBJICHUN W 3aKOHOMEPHOCTEH, paciiupeHus 0a30BbIX 3HAHWM, Pa3BUTUS MPAKTHUECKUX

YMGHI/Iﬁ N HABBIKOB B COBpGMGHHOﬁ OMOJIOTUH.

AKTYaJIbHOCTH pPeajiu3allii MPOrpamMmmMbl

[IporpamMmoii mpeaycMoTpeHo (OpMHUpPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHS 3HAHWW, a TakKe TMPAKTUYECKOro OmnbiTa paboThl ¢ J1abopaTOPHBIM
000Opy/I0BaHUEM, OBJIAJICHUE TPUEMaMU HCCIICIOBATEIILCKON NESITEIHPHOCTH. MeTobI
OopraHu3anid  00pa30BaTeIbHOW ¥  HAyYHO-HUCCIEIOBATEIbCKON  JACATEIbHOCTH
peaycMaTpUBAIOT (OPMHUPOBAHUE y OOYYAIONIUXCS HECTAHIAPTHOTO TBOPYECKOTO
MBIIIUICHUS, CBOOOIBI CAMOBBIPAKCHHS M MHIUBHIYATbHOCTH CYXKICHUH.

JIns ToHOrO ydyera MoTpeOHOCTEeH 00yJaromuxcs B MPOrpaMMe HCIOJIBb3YeTCs
mudGepeHIIMPOBAHHBIA TOJX0/, YTO CTHUMYJIHPYET OOYYarOMIerocss K YBEIUYCHUIO
MOTPEOHOCTH B MHIWBHIYAIbHOMN, HHTEIUICKTYaIbHON 1 IMO3HABATEILHON JICITCIIBHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEA0BATEIbCKUX HABBIKOB. [IporpaMmma ctanet BocTpeOOBaHHOM
B TIEPBYIO oOuepeab OOyYarONIUMHKCS, KOTOpPhIE HMEIOT CTOWKHA HWHTEpeC |
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YYEHUIO MTPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA,
€CTECTBEHHBIX HAYK U TEXHOJIOTHH.

B mnacrosmee Bpems Ouosjorumdeckoe oOpa3oBaHHE JODKHO OOECIeYUTh
BBIITYCKHHKAM BBICOKYIO OMOJIOTHYECKYIO, YKOJIOTHUYECKYIO U MPHUPOI00XPAHUTEIBHYIO

I'paMOTHOCTbD.



3HaHusT B 00JIACTH OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOB, TEOpUM U uJeH
(GOpMUPYIOT HPABCTBEHHbIE HOPMBl M MPHUHLMIBI OTHOLIEHUS K >KUBOM MPHUPOJE.
B kadecTBe LEHHOCTHBIX OpPUEHTHUPOB OHMOJOTMYECKOrO O0Opa30BaHUS BBICTYNAIOT
OOBEKThI, M3y4YaeMmble B Kypce OHMOJOTMM, K KOTOPBIM Y Yydauuxcs (opMHpYyeTCs
LEHHOCTHOE OTHOIIeHHE. [Ipr ATOM BEeyILYIO POJIb UTPAIOT MO3HABATENIbHbBIE LICHHOCTH,
TaK KakK JaHHBIA Y4eOHBIA MpeaMeT BXOAUT B TPYMNIy MNPEIMETOB IMO3HABATEIBHOIO
LUKJIa, TJaBHAs IeJIb KOTOPBIX 3aKIIOYAEeTCsl B U3YYEHUM COBPEMEHHBIX CIOCOOOB
perieHus To0anbHbIX Mpo0jeM coBpeMeHHOCTH. [Iporpamma mpecneayer He TOJBKO
oOpa3oBaTeibHble, HO M BOCHUTATEJIbHbIE II€JIM, IOCKOJbKY OHa CIHOCOOCTBYET
(OpMHUPOBAHUIO IKOJOTUYECKOTO U OMOTEXHOJIOTUYHOI'O MBILIJICHUS Y MOAPACTAIOIIETO

ITOKOJICHUA.

BapuauTthl peajusanuu nporpaMmmsel 1 popmbl NpoBeIeHUs 3aHATHI

Peanuzanus mporpaMMbl mpeanosiaraeT Ucroyib3oBaHue Gopm padoThl, KOTOPHIE
pelycMaTpUBAIOT AaKTUBHOCTh U CAMOCTOSITEIBHOCTh OOYYAIONIMXCS, COYETaHUE
UHIUBUIYAIbHOM M TpYNIOBOW pabOThl, MPOEKTHYID U  HCCIEI0BATEIbCKYIO
JesITeNIbHOCTh. TakuM 00pa3oM, BOBIEUEHHOCTh 00YYAIOIINUXCS B JAHHYIO BHEYPOUHYIO
JESITEIbHOCTh  MO3BOJIUT O0ECHEeUUTh MX CAaMOONpPEIENIEHUE, PpaclIMPUTh 30HBI
IIONCKAa CBOMX MHTEPECOB B pa3jIUYHbIX c(epax eCTEeCTBEHHO-HAyYHBIX 3HaHMI,
IIEPEOCMBICIIUTh CBOM CBSI3M C OKPYXKAIOIIMMH, CBOE MECTO CpeOu APYIUX JIIOACH.
B nenoMm peamusanus nporpaMMbl BHOCUT BKJIAJ B HPAaBCTBEHHOE U COLMAIBHOE

dbopMupOBaHUE TUIHOCTH.

dopMbI BHEYPOUHOH ACSATENBHOCTHU: (DAKYIbTATHUB

[Iporpamma Moxketr ObITh peanmu3zoBaHa B pabote ¢ oOydaromumwucs 10 m 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEIYCMOTPEHBI
takue (opmel pabOTHI, Kak Oecenpl, IAUCKYCCHH, MAacCTep-KJIacChl, JKCKYpPCUHU
Ha TIPOM3BOJICTBO, aHAIHM3 KEWCOB, BCTPEYM C MPEACTABUTEISIMH Pa3HBIX TpodeccHii,
npodeccruoHanbHbie MPOOBI, KOMMYHUKATHBHBIC W JCJIOBBIE WIPHI, KOHCYJIbTAIIUU
nejiarora u rcuxoJiora.

[Iporpamma MoOXeT OBITH peaqu30BaHa B TEUEHHWE OJHOTO YYeOHOTO Toja
¢ ooyuatormumucs 10 u 11 kmaccoB, ecnu 3aHATHS TPOBOIATCS 2 pa3a B HENEIIO.
Nnu B TeueHwe NBYX JIET, €CIIA 3aHATHS TPOBOAATCS | pa3 B HEAemo ISl KIACCOB

OHOJIOTMYECKOT0 MJIH OMOTEXHOJIOTrHYSCKOT O HaHpaBHeHI/Iﬁ.



B3aumocBsashb ¢ (peaepanbHoOil pado4yeid NporpaMmMoii BOCHUTAHUSA

[Iporpamma Kypca BHEYPOUYHOH JAESATENBHOCTHM pa3paboTaHa C  y4eTOM
peKkoMeHaanuil gpeaepaibHoN paboyeil mporpaMMbl BOCTUTAHUS, YIUTHIBAET MICUXOJIOTO-
MeJaroruieckue OCOOCHHOCTU JAHHBIX BO3PACTHBIX KaTeropuil. OTO MO3BOJSET
Ha MPAKTUKE COEAMHUTH OOYYAaIOUIyl0 M BOCHUTATENIbHYIO JEATENbHOCTH IeAarora,
OPHUEHTHPOBATH €€ HE TOJBKO HA HHTEJJIEKTYaIbHOE, HO U HA HPABCTBEHHOE, COLIMAJIBHOE
pa3BuTHE pedeHKa. ITO MPOSBIISETCS B:

— BOCIIMTaHMM OCO3HAHHOM KOJIOTMYECKH MPABUIBHON MOTHUBALIMM B ITOBEICHUU
U JeSTeNbHOCTH dYepe3 (OpPMHUPOBAHHME CHCTEMbl YOEKJEHUH, OCHOBAHHBIX
HA KOHKPETHBIX 3HAHUSAX;

— CTAHOBJICHUU JIMYHOCTH OOYyYalolUMXCS KakK LEJOCTHOM, HaxoJsiencs
B TAPMOHUU C OKPY’KAIOIIMM MUPOM, CIIOCOOHOM K PEIIEHUI0 IKOJIOTHYECKUX MPoOIIeM;

— IPUOPUTETE JTUYHOCTHBIX PE3YJIbTATOB PEANM3aLUM MMPOTPAMMbl BHEYPOUHOU
JESTENBHOCTH, HAIEAIIMX CBOE OTPAKEHUE U KOHKPETHU3AIUIO B (pefiepalibHOM paboueii

I[MporpaMmMbl BOCIIUTAHUS.

OcoOenHocTH padoThI MeAarora mno NporpamMmme

3amaya memarora COCTOMT B TOM, YTOOBI  CONPOBOXAATh  IPOIIECC
npodeccuoHaIbHOM OpUEHTAIMK 00YYalOIIUXCsl, PACKPBIBAsI MOTEHIMAN 00yYalOIIUXCS
Yyepe3 BOBIIEYEHHUE B MHOT000Pa3HYIO JESITENbHOCTh, OPraHM30BAaHHYIO B pa3HBIX
dbopmax.

[Ipu »TOM pe3ynpTaToM pabOTHl Mexarora B TEPBYIO OYEpPEIb SIBISCTCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yiabTaTOB MEAAror MOXKET JIOCTHYb,
yBJIeKasi pe0eHKa COBMECTHOM U MHTEPECHOM UM O00UM JIESTENbHOCTBIO, YCTAHABINBAS
BO BpeMs 3aHATHI J00pOXKeNaTeNbHYI0, TMOJACPKUBAOIIYI0 atMochepy, Hachlmas
3aHATHS LIEHHOCTHBIM coaepxkaHueM. Kpome Toro, mporpamma IpeayCMaTpuUBacT
OpraHu3alrIo0 SKCKYypCHii, mpocMoTp GUIbsMoB U 3anuceid TB-nporpamm.

I[Ipy wu3ydyeHMM OOydYarOUMMHUCS  MOPOrPaMMbl  [EAAror  OCHOBBIBAETCA
Ha HECKOJIbKUX OCHOBOTMOJIAralolINX MPUHIUIAX 00yUYEeHHUS:

— OPUHUMUII HMHTETPATUBHOIO TMOAXOAAa K OOYYEHHI0. OTOT HPUHUMUI HUMEET
MEPBOCTEIIEHHOE 3HAUYCHHE, TAK KaK YCBOCHHE MOJTYyYaeMbIX 3HAHUN MO OMOTEXHOIOTUH
MpENogaraeT TECHYK B3aUMOCBSI3b pa3HbIX ypoBHeW. IlepBelli  ypoBeHb —
MEKIPEIMETHBINA — MPEJIOIaraeT B3auMOCBsA3b OMOJIOTUU ¢ KypCOM M0 XuMuu. Bropoii
YpOBEHb — TMPEIMETHbIA — OOYCJIOBJIEH B3aMMOIPOHHMKHOBEHHUEM  Pa3HBIX

OMOJIOrMYEeCKUX KypcOB (OOTaHMKH, 300JI0THH, ((U3UOJIOTUU U IPYTHUX) B TpOIECcce



CTAaHOBJICHUS W U3y4eHHs] OuoTexHosoruu. Kpome Toro, Jioruka oCBOCHUs MaTepuaia
MporpaMMbl MPEnojaracT JBUKEHHE OT OOINEero K 4acTHOMY M, Ha HOBOM YpPOBHE,
BO3BpalIEHUE OT YACTHOT'O K 00ILEMY.

— TPUHIUIT HATJISITHOCTH;

— TPUHIUIT TOCTYITHOCTH;

— TPUHIUIT OCO3HAHHOCTH.

[TpumepHasi cxema MpoOBEICHUS 3aHATUI 110 TPOTPaMME MOXKET OBITh TAKOM:

1. OOBsicHeHHE TEOPETUIECKOr0 MaTepHaa 1mo TeMe.

2. TloaroroBka K 1a00paTOPHOMY HIIM MIPAKTUUECKOMY 3aHSTHIO, 0OCYKICHHE
00BEKTOB JIJISI MPAKTUUECKOTO 3aHSITHS.

3. HpOBG}IeHI/Ie MPAKTUYICCKOIo 3aHATHUA — OCHOBHAd 3aJada OCBOCHHC
MCTOOOJIOTHUHN JAHHOTI'O SKCIICPUMCHTA.

4. Ananu3 pe3yabTaToOB KCIEPUMEHTA.



IJIAHUPYEMBIE PE3YJBTATBHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJIBHOCTHU

3aHATHS B paMKax MpOTpaMMbl HAmpaBlieHbl Ha OOECIeUeHHE TOCTHKCHHS
OOy4alOUIUMUCS  CIAEAYIOMIMX JIMYHOCTHBIX, METalpPeIMETHBIX ¢  MPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI:
8 cghepe epaxcoancKo20 0CNUMAHUSL!
— TFOTOBHOCTh K COBMECTHOM TBOPYECKOW MESATEIbHOCTH TMPH BBINOJIHEHUU

OMOJIOTMYECKUX OKCIICPUMCHTOB;

— CIIOCOOHOCTH ONIpCACIIATH CO6CTB€HHyIO ITO3NIHUIO II0 OTHOIICHHUIO K SABJICHUAM

COBpeMeHHOﬁ ’KU3HU U OOBSICHATH c€cC,

— TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOUCCCC COBMCCTHOI'O BBLITIOJITHCHUA y‘le6HBIX,
IMO3HABATCJIIbHBIX W HCCIICAOBATCIIbCKHUX 3ad/1d4, YBAKUTCIBHOMY OTHOIICHHUA K
MHCHHIO OIIIIOHCHTOB IIPpH O6CY>KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO

COACPIKAHUA,

8 cihepe nampuomuiecko2o 60CHUMAHUL!

— I1IEHHOCTHOE€ OTHOIIEHHE K MPUPOJHOMY HACICIUI0 M TaMSATHUKAM MPUPOJIBI,
noctrxeHusiM Poccun B Hayke;

— CIOCOOHOCTH OIEHHWBATh BKJIQJ POCCUUCKUX YUEHBIX B CTAHOBJICHHUE U PA3BUTHE
OuoJIOrMy, TIOHMMaHWE 3HAaYeHUs OWOJIOTMU B TO3HAHWK 3aKOHOB IPHUPOJIHI,

B JKU3HH YCJIOBCKAa U COBPCMCHHOI'O O6HICCTB3;

8 cghepe OYX08HO-HPABCMBEHHO20 80CHUMAHUSL:

— CHOCOOHOCTh OOCHHBATL CUTyallUI0 MW IIPHHHMATb OCO3HAHHBLIC PCHICHUAA,

OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

— OCO3HAHHWE JUYHOTrO BKJIaJa B IOCTPOCHUE YCTOMUMUBOrO OymylIero;

8 cghepe acmemuuecko20 80CHUMAHUSL:

— IIOHHMMAaHHEC€ ODMOLIHMOHAJIBbHOI'O BO3,Z[GI>'ICTBPI$I JKUBOU npupoabl N €€ ICHHOCTD,

8 cghepe uzuyeckoco eocnumanus:
— TIOHMMaHHE IIEHHOCTH 3/I0POBOT0 U 0€30MacHOTO 00pa3a >KU3HH;

— OCO3HAHUE TMOCJIEACTBUM W HENpUSATHE BPEAHBIX MNPUBbIYEK (ymoTpeOseHue

AJIKOT0JIsl, HAPKOTHKOB, KypEHHUSI);



8 cghepe mpy008020 BOCNUMAHUSL:

TOTOBHOCTh K aKTHBHOW JCSATENBHOCTH OWOJIOTUYECKOW U HIKOJIOTHUECKON
HAIPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBAThH, TUIAHUPOBATH M CAMOCTOSITEIIHHO
BBITIOJTHATH TAKYIO JESTEIbHOCTD;

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO MPOQECCHii, CBI3aHHBIX C OMOJIOTHEH;
TOTOBHOCTB M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSKEHUH

BCEM JKU3HU;

8 cghepe IKON02UUECKO20 BOCNUMAHUAL:

9KOJIOTUUYECKH I1eJIECO00pPa3HOe OTHOIIEHUE K MPHUPOJE KAaK HCTOUYHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIlI€CTBOBAHUS;

MOBBIIICHUE YPOBHS  DKOJOTUYECKOW  KYJIbTYpPhI: MPUOOPETECHUE  OIbITA
IJJAHUPOBAHUS  TOCTYNIKOB M  OLEHKM WX BO3MOXKHBIX  IOCIJIEICTBUM
JUJISL OKPYKAKOIIEN CPeJIbL;

CIOCOOHOCTh MCTIOJIB30BATh MPUOOPETaEMbIE TIPU U3YYCHUU OMOJIOTHU 3HAHUS U
YMEHUS  TOpU  pelieHuH  MpoOJeM,  CBSA3aHHBIX C  pallMOHAIBHBIM
IPUPOIOIIONIb30BaHNEM  (COONMIO/IEHHe TMpaBWJ  TOBEJACHUS B  MPHUPOJIE,
HAIlPaBJICHHBIX HA COXPAaHEHHWE paBHOBECHS B 3KOCUCTEMAX, OXpaHYy BHUJOB,
IKOCHUCTEM, OHochepsl);

AKTUBHOE HEIPUSITHE JIEHUCTBUN, MPUHOCIIINX BPEJ OKPYKAIOIMIEH MNPUPOIHON
cpelne, yMeHHe MPOTHO3UPOBATh HEOIATONPHUSATHBIE HKOJIOTHYECKUE TTOCIIEACTBUS

MPEANPUHUMAEMBIX JEUCTBUH U IPEIOTBPAILATh UX;

8 chepe HayyHO020 NOZHAHUS:

NOHMMaHWe crhenupukn OHOIOTMM KAk  HAyKH, OCO3HAaHHE €€ PO
B ()OPMUPOBAHUU PAIMOHAIIBHOTO HAYYHOTO MBIIUJICHUS, CO3/IaHNE IIEJIOCTHOTO
npecTaBieHuss 00 OKPY)KAIoIIeM MHUPE KaK O €IWHCTBE MPHUPOIBI, YEeIOBEKA U
oOIecTBa, B TMO3HAHWHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU MpoOsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJOTUHU JUIsI COBPEMEHHOM IMBHIIM3AIUU:
o0OecrieueHue HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI; CO3/IaHHE TEPCIICKTUBHBIX
OMOTEeXHOJIOTUM, CHOCOOHBIX pemaTh pPECYpCHBbIE TPOOIEeMBbl  Pa3BUTHSA
YeJIOBEYECTBA; TTOMCK MyTeH BBIXOJA M3 TI00ATBHBIX AKOJIOTUYECKAX MPOOIeM U
oOecrieueHue Tepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
WCITOJIb30BAHUIO TPUPOJIHBIX PECYpPcOB M (OPMHPOBAHUIO HOBBIX CTaHIApTOB

JKU3HH;



— 3aMHTEPECOBAHHOCTDH B MOJIYYEHUU OMOJOTMYECKUX 3HAHUM B LENSIX MOBBIILIEHUS
o011ei KyJIbTypbl, €CTECTBEHHO-HAYYHON TPaMOTHOCTHM KaK COCTaBHOW 4YacTH
(GYyHKIMOHAIBHON T'PAMOTHOCTH OOydaroumuxcsa, (GopMuUpyeMOd MpU H3YYEHHU
Onojoruu;

— TOHHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, MCHOJb3YEMBbIX B ECTECTBEHHBIX
HayKaxX, CIOCOOHOCTh MCHOJb30BATh IOJy4YaeMble 3HAHUS JJId aHalu3a u
0OBSCHEHHUS ABJICHUN OKPY>KAIOIIEr0 MUpa U MPOUCXOASAIINX B HEM U3MEHEHUN;
yMeHHE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHUS HAa OCHOBE HAay4HbIX (PAKTOB U
UMEIOILIUXCS TAHHBIX C LIEBIO MOJIYYEHUs! TOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTh  CaMOCTOSATENbHO  HMCIOJIb30BaTh ~ OMOJIOTMUECKUE  3HAHUS
JUTS pelieHus MpoOJIeM B peasIbHbIX KU3HEHHBIX CUTYALUSIX;

— OCO3HaHHWE IIEHHOCTM HAYYHOM JESTeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO NS TEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE;

— TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AaKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHMM 1O OWOJOTUHM B COOTBETCTBUU

C ) XU3HCHHBIMH I'[OTp€6HOCT}IMI/I.

METANPEAMETHBIE PE3YJIbTATDI:

8 cehepe o061a0eHUA  YHUBEPCANbHBIMU  YUEOHBIMU NOZHABAMETbHLIMU
odelicmeuamu:

bazoevie no2uieckue 0elcmeust.

— CaMOCTOSITEIHLHO (OPMYIUPOBATH U aKTYaTU3UPOBATH IPOOIIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— HCTOJb30BaTh MPU OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIITUICHHS (aHAN3a,
CUHTE3a, CpaBHEHWs, Kiaccudukamuu, o000OIIEeHUs), pPaCKPhIBaTh CMBICI
OMOJOTUYECKUX MOHATUN (BBIIETSATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABINBATD
CBSI3M C IPYTUMU TTOHSATHSIMH);

— ONpeAeNnaTh IeNu JeATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUS, COOTHOCUTH PE3yJIbTaThI JEATEIHHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

— HCTOJBb30BaTh OWOJOTUYECKUE TOHATHS [JIsi OOBSICHEHUS (PAKTOB W SBICHUH
YKABOW MIPUPOJIBI,

— CTPOWTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, NEAYKTHUBHBIC, TI0 AHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHUS B PACCMATPUBAEMBIX SBICHUSX,

GbOopMyITHUpPOBATH BBIBOJIBI U 3aKIIOUCHUS,



IIPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBA I NPEICTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOIICHHH B M3y4aeMbIX OHOJOTMYECKUX OOBEKTAaX, a TaKkKe
MPOTUBOPEYMI PA3HOIO pPOJA, BBIABICHHBIX B Pa3IUYHBIX HH(POPMALMOHHBIX

HCTOYHHKAX,

0a306ble uccie008amenbeKue 0eucmeus.

BJIQ/ICTh HaBBIKAMHU Yy4EOHO-HCCIIEOBATCIIBCKOM W IMPOCKTHON JESITEILHOCTH,
HaBbIKAMU  pa3pemieHuss  MpoOJjieM;  CIMOCOOHOCTBIO UM TOTOBHOCTBIO
K CaMOCTOSITCIBHOMY TIIOMCKY METOJOB PEIICHUS MPaKTUYSCKUX 3ajad,
NIPUMCHCHHIO PA3IMYHBIX METOJIOB TIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JIEATEIIPHOCTH TI0 MIOJTYYSHUIO HOBOT'O 3HAHUS, €0
UHTEPIIPETAIINH, MPeOOPA30BAHUI0 U IPUMCHCHHIO B YUCOHBIX CHTYAIlUsAX, B TOM
YHCJIC MTPU CO3TaHUM YYCOHBIX M COIMATBHBIX TPOCKTOB;

dbopMHUpOBaTh, HAyYHBIH THI MBIIUICHHS, BJIaJeTh HAYYHOW TEPMHUHOJIOTHECH,
KJIFOUEBLIMH ITOHSITHSIMHA U METOLAMHU;

CTaBUTh H  (OPMYJIUPOBATh COOCTBCHHBIC 3ajJadyd B 00pa3oBaTEIbHOM

ACATCIIBHOCTHU U ) XU3HCHHBIX CUTYAlUAX,

paboma ¢ uHgpopmayuei:

OpUEHTUPOBATHCS B PA3TMYHBIX HCTOYHHUKAX HHGPOpMaIuu (TEeKCTe Y4eOHOro
nocoOusi, Hay4YHO-TIOMYJISIPHOW JUTEpaType, OHOIIOTMYECKUX CIIOBapsix U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETe), aHaIW3UpOBATH
MH(GOPMAIINIO PA3IMYHBIX BUIOB U (DOPM MpeacTaBICHUS, KpUTHUYECKH OLIEHUBATh
€€ JJOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTH;

dbopMyIHpPOBATH 3aMPOCH M MPUMEHATH Pa3TUYHBIC METOIBI TP MIOUCKE U 0TOOpE
Ouostornaeckoi nHGopMamru, HeoOXOTMMOM /IS BBITOJTHEHNS YUeOHBIX 3a/1a4;
CaMOCTOSATEILHO BHIOMpATH ONTHMAJTBHYIO dbopMy  mpeacTaBICHUS
Oounonornyeckoit mHbopManyu (CXeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKA
M p.);

MCIIOJIb30BaTh HAYYHBIH S3BIK B KAUYECTBE CPEACTBA MPHU pabOTe C OMOIOTUYECKOM
uH(pOpMaIUEil: MPUMEHITh XUMUYECKHE, (PU3ndecKrue U MaTeMaTHIeCKIe 3HAKH 1
CUMBOJIbI, (Gopmynbl, a00OpeBUATYpy, HOMEHKIATYpYy, MCIOJb30BaTh U

HpeO6paSOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TISITHOCTH,

10



6 cghepe 06nadenus yHUuGEPCaAIbHLIMU KOMMYHUKAMUGHBIMU 0CUCMBUAMU:
obuenue:

OCYIIECTBIISITh KOMMYHUKALIUM BO BceX cdepax KWU3HU; aKTUBHO Y4acCTBOBATh
B JIMAJIOT€ WM JUCKYCCUU MO CYIIECTBY O0OCyX)aaeMoi TeMbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CY>KJACHUSI OTHOCUTEIBHO BBIMOJHEHUS MpejiaraeMoi
3a/1a4M, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMajora Wi JUCKYCCHH);

pPa3BEpPHYTO M JIOTUYHO WU3JIaraTh CBOK TOYKY 3pEHHUS C HCIOJIb30BAHHEM

SA3BIKOBBIX CPECACTB,

COBMECMHAS 0esIMENbHOCMb !

BLIOMpATh TEMATUKy W METOJIBl COBMECTHBIX JIEHUCTBUNA C Y4e€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJIJIEKTHBRA;

IPUHUMATD 11U COBMECTHOM JIEATEIbBHOCTH, OPTaHW30BBIBATh U KOOPAUHUPOBATH
JEHUCTBHS 110 €€ JTOCTIKCHHIO: COCTABIISITh TUTAH JACHCTBUM, PACIPENCTiTh POJIU
C Y4ETOM MHEHUI YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

npeajiarartb  HOBBIC IIPOCKTBI, OLOCHUBATHL HWACHU C IIO3UIHMH HOBHU3HELI,
OPpUT'MHAJIBHOCTH, Hp&KTH‘-I@CKOﬁ 3HAaYMMOCTH,

OCYIICCTBIIATH ITIO3UTUBHOC CTPATCIUICCKOC ITIOBCACHUC B PAa3JIMYHBIX

CUTYyalUAX,IIPOABIIATE TBOPUYCCTBO U B006pa)KeHI/I€, OBIThH HHUIUATHUBHBIM,

6 chepe 061a0eHUA YHUBEPCAILHBIMU Pe2YIAMUBHBIMU OCUCMGUAMU:
CAMOOP2AHUAYUA:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUISl BBISBICHUS MPOOJIEM W UX PEIICHUS
B )KH3HEHHBIX U YY€OHBIX CUTYyaIUSX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU II€JIEBBIC I CMBICIIOBBIE YCTAHOBKH
B CBOHUX JCHCTBUAX M MOCTYNKAaxX IO OTHOLIEHUIO K >KUBOW IPUPOIE, CBOEMY
310POBBIO U 3JI0POBBI0 OKPYKAIOIIHUX;

pacCIIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JTMYHBIX TPEAIOYTCHHH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh

3a pelIcHHE;

CAMOKOHMPOJib.!
AaBaTb OLCHKY HOBBLIM CUTYALHAM, BHOCUTHL KOPPCKTHUBLEI B ACATCIBHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;

NPUHUMATh MOTUBBI M apryMEHTbl JAPYTMX [pPU aHaJU3€ pe3yJIbTaTOB

ACATCIIBHOCTH,
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IMOYUOHANLHBIL UHMELIEKM, NPEONONaAAoWUL CHOPMUPOBAHHOCTb!
CaMOpPETYJIUPOBaHUsA, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJEHHME, CIOCOOHOCTh  aAalTHPOBATHCA
K SMOILIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH;

BHYTpPEHHEH MOTHBAIUHU, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTHIXKEHUIO IEIU U
yCHexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHUE JIEUCTBOBATh, UCXOJs U3 CBOUX

BO3MO>XHOCTEH;

npunsmue cebs u Opyeux.
NPUHUMATH ce0s, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NpU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLIMOKHU.

NPEAMETHBIE PE3YJIBTATHBI:

yMEHUE BJIAJIETh CHUCTEMOW OHWOJIOTHYECKUX 3HAHWUW, KOTOpas BKIIOYACT
OCHOBOIIOJIararomue OMOJIOTUUECKUE TEPMUHBI U MIOHATHSI ()KU3HB, KJIETKA, TKaHb,
opraH, OpraHu3M, BHJ, MONYJsALUsA, OWOCHHTE3 OeNKa, HaCJIEICTBEHHOCTD,
U3MEHYUBOCTD, POCT U Pa3BUTHE U AP.);

BJIQJICHHE CHUCTEMON 3HaHUW 00 OCHOBHBIX METOJaX HAyYHOTO TO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTMUECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U YKOCHCTEM
(omucaHue, U3MEpeHue, MPOBEICHHE HAOMIOEeHUM); CIOCOOaMU BBISABICHUS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE yCTaHABJIMBATh B3aUMOCBSI3H MEXKAY CTPOCHUEM M (DYHKIMSIMU: KICTOK
pa3HbIX TKaHEW; OpraHaMM ¢  CHCTEMaMHM  OpraHoB Yy  pAacTCHUMU;
JTaramMy KJIETOYHOTO LMUKJIA M KU3HEHHBIX LUKIOB OPraHU3MOB; F€HOTHUIIOM U
(dbeHoTUIIOM;

YMEHHE peIIaTh IMOUCKOBBIE OWOJIOTHYECKUE 3a/1aud; BBISABIATH MNPUUYUHHO-
CIEACTBEHHBIE CBSI3U MEXJIYy HCCIEAYEeMbIMU OHOJIOTUMYECKUMH OOBEKTaMH,
IpoleccaMyu W SIBJICHUSMU; JeNaTh BBIBOJBI M IPOTHO3bI HAa OCHOBAHUHU
MIOJIyYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJIBUTaTh TUIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIBHBIMU CPEICTBAMU,
dbopMynupys 1eTb WCCICIOBAHUS; aHAIU3UPOBATH MOJYYCHHBIC PE3yIbTaThl U
JETIaTh BBIBOJBI;

YMEHHUE OLEHUBATh ITUYECKHUE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 00JacTH
OMOTEXHOJIOTUH U TEHETUYECKUX TEXHOJIOTUN (HAMpaBIEHHOE U3MEHEHNE TeHOMa

Y CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

12



— YMEHHE MOTHBHPOBATH CBOU BBIOOpP Oyayiiel npodhecCuoHaNnbHON IEITEIbHOCTH
B 00jacTtu OHOJOTUM, MEIULUHBI, OUOTEXHOJOTHHU, CEIbCKOTO XO35UCTBA;
yrayOisTh MO3HAaBATENIbHBIA WMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBINA BHIOOP
COOTBETCTBYIOIIEH mpodeccuu U MPOJODKEHHE OMOJOTHYECKOTO 00pa3oBaHUs

B OpraHU3alUsAX CPEeIHEro MPophecCUOHAIBHOIO U BBICIIETO 00pa30BaHUs.
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COJIEPKAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Monayiib «ATpoTeXHOJOTHH HACTOsIIEro u oyaymero». 10 kiace (34 u)

1. Buomexnonozus kax nayxa (4 u)

Hcropusi BOZHUKHOBEHHUS HAyKH, OCHOBHBIC pa3felibl, CBA3b OMOTEXHOJIOTUU
c Jnapyrumu Haykamu (Oumosiorueid, OOTaHUKOHM, 300JI0THEH, MHUKPOOHOJIOTHEH,
Oonoxumuen, GU3NOJIOTHEH, TeHETUKON, MEIUIIMHON) U OTPACISIMHU MPOMBIILICHHOCTH
(mumieBasi, Jerkas), CEJIbCKOro XO35HUCTBa (PKMBOTHOBOJICTBO, PACTEHUEBOJICTBO) U
3/IpaBOOXpaHeHueM, u3BecTHbIe By3bl 1 HUU, cBs3aHHbIE C OMOTEXHOIOTHUEH:

= DenepanbHOE rOCYJIapCTBEHHOE yuYpexaeHue «DenepanbHbIN
UCCIIE0BATEIBCKUM EHTp «DyHIaMEeHTAIbHBIE OCHOBBI OMOTEXHOJOTUMY Poccuiickoi
akazemun Hayk» (OUL] Buotexnonoruun PAH)Y;

» denepalbHOE TOCYAApCTBEHHOE  OIOPKETHOE  HAYYHOE  yUpeKJICHHUE
«BcepoccuiCKU  HAay4YHO-UCCIIEAOBATENbCKAN  MHCTUTYT  CEJIbCKOXO3SMCTBEHHOU
ouorexnonorun» (PI'BHY BHI/II/ICB)Z;

* QenepadbHOE  TOCYIApCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUpexXIACHHE
«DenepabHbIi UCCIEIOBATEIILCKUNA LEHTP BCEpPOCCUMCKUI MHCTUTYT T€HETHUYECKUX
pecypcos pactenuii umenn H.W. Basunosa» (PI'BHY ®UI] BUP)3;

» QenepanbHOE  TOCYIApCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUpEXKICHHE
«BcepoccHICKA ~ HAy4YHO-UCCIIENOBATEILCKAN  MHCTUTYT  CEIbCKOXO3SIMCTBEHHOU
mukpo6uostorun» (PI'BHY BHUUCXM)?,

» QenepanbHOE  TOCYIAapCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUpEXKICHHE
«DenepaibHbI  UCCIENOBATENbCKUMA HEHTp WHCTUTYT UMTOJOTMM W TEHETHUKHU

Cubupckoro otaenenus Poccuiickoii akagemun Hayk» (PIBHY U ul’ CO PAH)?;

1 ®denepanbHOE roCcyJ1apCTBEHHOE yUpeKIACHUE «®DenepalibHbIN
VCCJIEOBATEIbCKUN LIEHTP
«DyH1aMEHTaJIbHBIE OCHOBBI OHOTEXHOJIOTHW» POCCHUICKON akageMuu HayK»
(®UILL buorexunomorun PAH): opurnmansueiii caiit. — URL: http:/www.fbras.ru

2 (denepandpHOe TOCYIAPCTBEHHOE OIOPKETHOE HAYYHOE YUPEKICHHE
«Bcepoccuiickuii Hay4HO- HCCIIEIOBATEIILCKUA UHCTUTYT CEIIBCKO-XO3SIMCTBEHHOU
ouorexnonorun» (®I'BHY BHUWUCE): odunuaneaeiii caitt. — URL:
http:/www.vniisb.ru

3denepanbHoe  TrOCYJapCTBEHHOE  OIOKETHOE  HAYYHOE  YUPEIKICHUE
«DenepanbHBIN HUCCJIEIOBATEIILCKUM LEHTP Bcepoccuiickuit WHCTUTYT
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reHeTuueckux pecypcoB pacrenuii umenu H.U. BaBunosa» (OI'BHY ®UILL BUP):
odpunmansubelid cait. — URL: http:/www.vir.nw.ru

4 ®depmepanpHOE TOCYJApCTBEHHOE OIOMKETHOE HAYYHOE YUPEXKICHHE
«Bcepoccuiickuii Hay4HO- HUCCIIEIOBATEIILCKUA UHCTUTYT CEIIbCKO-XO35IUCTBEHHOU
mukpobOuosnorun» (®I'BHY BHUHUCXM): odummansueiii cair. — URL:
http:/www.arriam.ru

5 denepalibHOE TOCYJAPCTBEHHOE OIO/DKETHOE HAyYHOE YYpPEeKJICHHE
«DenepanbHbld HMCCIENOBATEIILCKUU LEHTP MHCTUTYT LMTOJIOTMU U TEHETUKHU
Cubupckoro otnenenusi Poccuiickoit akagemuu Hayk» (OI'bBHY UIul" CO PAH):
odpunmanbubiii caiit. — URL: http:/www.bionet.nsc.ru

15


http://www/
http://www/
http://www/
http://www/
http://www.bionet.nsc.ru/

* QDenepanabHOE TOCYAApPCTBEHHOE ABTOHOMHOE OOpa30BaTENbHOE YUpEKIACHHE
BbICIIEr0 00pa3oBaHus «MOCKOBCKUH (PU3UKO-TEXHUYECKUN MHCTUTYT) HAallMOHAJIbHBIN
uccnenosaTensckuii nenTp» (GrAOY BO MOTN);

» QDeznepanbHOE TOCYAAPCTBEHHOE OOJIKETHOE O00pa30BATEIbHOE YUPEKIACHHE
BbICIIEro oOpa3oBaHus «MOCKOBCKMI  TOCYJapCTBEHHBIM  YHUBEPCUTET  UMEHHU
M.B. Jlomonocosa» (PI'BOY BO MI'Y)?%;

» QdenepanbHOE TOCYAAPCTBEHHOE OOJKETHOE 00pa30BATENbHOE YUpPEkKIACHUE
Beiciiero oOpaszoBaHus «CaHkT-IleTepOyprckuii rocynapcTBEHHBI YHUBEPCUTET)
(®I'BOY BO CII6I'Y)?;

» QenepaldbHOE TOCYAApPCTBEHHOE ABTOHOMHOE O0OpPa30BaTENIbHOE YUpEXkJICHHE
BhICIIEro  oOpa3oBanusi «HOBOCMOMPCKHMI  HAIMOHAIBHBIA  HCCIEI0BATEIbCKUN
rocyaapcTBeHHbli yausepcutet» (PIAOY BO HI'Y)%

» QDeepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa3oBaTeNIbHOE YUPEKICHHUE
BhICIIEro oOpa3zoBaHusi «PoccuiiCkuii TOCYIapCTBEHHBIM arpapHbIii YHHUBEPCHUTET —
MCXA wumenn K.A. TumupszeBay (®PI'BOY BO PIrAY-MCXA  wumeHu
K.A. Tumupssena)®;

* ABTOHOMHasi HEKOMMepueckas oOpa3oBareibHasi OpraHU3alvs BBICIIETO
o6pazosanus «Hayuno-texnonornueckuii yausepcutet «Cupuyc» (HTY «Cupuyc»)®.

CoBpeMeHHBIE  HampaBlieHUsT  pa3BUTHUS ~ arpoOUMOTeXHOJOTHH.  MeTtomsl

OMOTEXHOIIOTHH B HAyKe M IIPaKTUKe. JleMOHCTpaIus BUAEOPOIUKOB' .

1 denepanbHOE rocyqapcTBEHHOE aBTOHOMHOE 06pa30BATEIBHOE YUPEKICHHE
BbIcIIET0  OOpa3oBaHus  «MOCKOBCKHM  (PUBHUKO-TEXHUUYECKHH  HHCTUTYT)
HaIMOHATBHBINA HccaenoBaTenbckuii eHTp» (PI'AOY BO MOTH): opunmanbHbIN
caiit. — URL: http:/www.mipt.ru

2 depepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 06Pa30BaTEIBHOE YUPEKIACHHE
BBICIIIETO 00pa3oBaHus «MOCKOBCKHI rOCy/1IapCTBEHHBIN yHUBEpCcUTEeT MeHu M.B.

JlomoHOCOBa»: opunuansHbiid cait. — URL: http:/www. msu.ru

denepanbHOE TOCYJIapCTBEHHOE 010 KETHOE o0pa3zoBaTebHOE
YUPEKJICHUE BBICIIETO

o6pazoBanusi «CaHkT-IleTepOyprckuii rocyaapctBeHHblid yHuBepcute (OPI'bBOY

BO CIIoI'Y): opunmansuerii caiit. — URL: http:/www.spbu.ru

deaepalibHOE roCyIapCTBEHHOE ABTOHOMHOE 0o0pazoBaTeIbHOE
YUYPEKACHUE BBICIIETO

oOpazoBanusi «HoBocuOMpPCKU HAITMOHATBHBIN HCCIIEI0BATEILCKUIM TOCYJaPCTBEHHBIM
yauBepcutrer» (®I'AOY BO HI'Y): odunmansubii  caéit. —  URL:
http:/www.nsu.ru/n
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5 denepanbHOE rocyJ1apCTBEHHOE OrOKETHOE oOpa3oBaTebHOe
YUPEKICHUE BBICIIETO

oOpa3zoBanusi «Pocculickuii rocyaapcTBEHHbIN arpapHblii yHuBepcuteT — MCXA
umenu K.A. Tumupszesa» (PI'BOY BO PI'AY-MCXA umenu K.A. Tumupsizena):
O(bl/ILg/IaJ'IBHHﬁ cait. — URL: http:/www.timacad.ru/

ABTOHOMHas HEKOMMepUecKast oOpa3oBaTesbpHas OpraHHU3aLUs
BBICIIETO0 00pa3oBaHUs

«Hayuno-texHonmornueckuit  ynusepcuretr  «Cupuyc» (HTY  «Cupunycy):
oq)mlinanbﬁmﬁ cait. — URL: http:/www.siriusuniversity.ru/
CMm. npuioxeHue.
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Jlabopamopnule u npakxmuueckue pabomul

UccnenoBatenbckas padora «Co3naHue OMOJOTUUECKH aKTUBHBIX JOOABOK U
BUTaMHUHOB.

Uccnenosarensckast pabora «BpiBeeHHME HOBBIX COPTOB pacTEHUM, MOPOJ]
’KHUBOTHBIX C 33/IaHHBIMH CBOHCTBaAMM.

Uccnenosarensckas padora «Co3nanue 6akTtepuil, cCnocOOHBIX NepepadaThIBaTh
He(Th U YCTPAHATDH MOCIEACTBUS €€ PA3ITUBOB: IUTFOCHI U MUHYCBI.

Okckypceus («bruotrexHonorus: HayKa v *Ku3Hb») B By3 win HUN.

2. O6wue nonamus ouomexnonozuu (2 u)
[TorsiTue OWOTEXHOJOTHHU. 3a4eM 4YCJIOBEKY OHOTEXHOJIOTMH, B 4YeM HX
NPEUMYIIECTBO TEPea XMMHUYSCKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IMPOMBIIIJICHHBIC MUKPOOPIraHU3Mbl, KJICTKH U TKAHU paCTeHHﬁ, KHUBOTHBIX.

JlabopamopHnule u npakxmuueckue pabomoi
[Ipaktuueckas pabora «llpumepbl mNpuMeHeHUsT OUOJIOTHYECKHX OOBEKTOB

B TBOEH KU3HU)).

3. Ocobennocmu azpoouomexnonozuu (4 u)

Lenu u 3agaun arpobuorexHosoruu. OCHOBHBIE OOBEKTHI arpOOHOTEXHOJIOTHH.
buorexHonornueckue noaxoabl s HAAEKHOTO COXPAHEHUS KOJUIEKIUN T€HETHYECKUX
PECYPCOB PACTEHHI U )KUBOTHBIX. [TOHATHS 0 TOJIEBBIX, IN VItro 1 Kprokouiekuusax. Poct
U Pa3BUTHE KUBOTO OOBEKTA B 3aMKHYTOM CHCTEME B KOHTPOJIUPYEMBIX YCIOBHIX: KaK
3TO BO3MOXHO.

OcHOBHBIC TTOMEIIICHHUS /1T TIOTHOIICHHOW paOoThI TabopaTopun OMOTEXHOIOTUN
(JlamuHapHass ~ KOMHaTa, CBETOBaf, aBTOKJIaBHAs KOMHATBI, MOMEIIECHUE
JUTSI IPUTOTOBJICHUS] TUTATENBHBIX CPEJl, MO€UHAs): UX (PYHKIIMOHAT B OCOOCHHOCTH.

OcHoOBHBIE TPUOOPHI [Isi OpraHU3ANMH JTabOpaTOPUM OUOTEXHOJIOTHH, HX
(GYHKIIMM ¥ BO3MOXXHOCTH (aBTOKJIAaB, CyXO0>KapoBo#l mikad, auctwuistop, pH-merp,
BECHl, JIaMHUHAp-OOKC, CTEpPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIIUMaTH4eckasi kamepa, Y @-uoHU3aTOp, XOJOJUIBHUKN JJIsl XPAaHEHUS MUTATEIbHbBIX
cpen u aAp.). MHCTpyMEHTHI [jisi TPUMEHEHHS] METOJ0B OMOTEXHOJOTHH pPAaCTEHUU
(npemapoBasibHasi Wrfla, CKajblelb, MUHUET, HOXHUIGI). (OCHOBBI TEXHUKU
O0e3zomacHocTd mpu padore ¢ mpudbopamu. OCHOBHbIE NPUOOPHI AJISI OpraHU3aAlUU
nabopatopuu OMOTEXHOJIOTHU: aBTOKJIAB, CyX0KapoBoH mikad, nuctuisatop, pH-metp,

BECHI, JAMUHAP-00KC, CTEPUIIN3AaTOP UHCTPYMEHTOB, CBETOBAasl yCTaHOBKA,
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KJIMMaTth4deckas kamepa, Y @-HOHU3aTOp, XOJOJUIBHUKU JJIsI XPAHEHUS MUTATEIbHBIX
cpen u aAp. WHCTpyMEeHTHI 1JIsi NPUMEHEHHS METOJIOB OMOTEXHOJOTHHM PACTECHMIA:

nperapoBajibHasd Urija, CKajJabIlCb, IMHICT, HOKHHUIIBI.

JlabopamopHnule u npakmuueckue padomoi

[Ipaktuueckas padota «KynbTypHOe pacTeHHE B KyJIbTYpPaJIbHOM COCY/E: ONUIIN
pacTeHue B IPOOUPKEY.

HccnenoBarenbsckas pabora «PocT uepeHKOB paCTeHUH B BOJIE C pa3HbIM YPOBHEM

pH».

4. Kynemypa knemox u mxanei (8 u)

Mertobl KyabTYphI KJIIETOK U TKaHe# B cenekiuu. Kamnycnas kynbTypa. Kynerypa
KJIETOK M arperatoB kietok. KymbpTypa mpororuiactoB. [lomydeHne comMaTHYECKHX
TUOPHIOB METOJIOM CIUSIHUS U30JIMPOBAHHBIX MPOTOIJIACTOB.

Knerounas cenexuus. VMcrnosib30BaHUE ralyioniuy B CEJIEKIINH.

[Tpumepsl MpUMEHEHUsT KYJbTYp KJIETOK M TKaHEH B HAYYHBIX MCCICIOBAHUAX U
B npakTuke paznuunabix HWUU: 3HakoMCTBO ¢ tuTepaTypoil — HAayYHBIMH MyOIMKAIUSIMU
0 pa3HbIM 00BEKTaM (MUKPOOBI, pacTEHUS, )KUBOTHBIE).

XapaKkTepucTHKa KJIETOK, KYyJIbTHBHPYEMBIX IN Vitro. MopdoreneTrnueckue myTu
pa3BUTHS KICTKH IN Vitro.

N3BecTHBIE KOJJIEKIMU OWOTEXHOJIOTHYECKUX OOBEKTOB — HX POJb, 3aJayH,
cocrtaB, mnpumepbl (in  VItro KOUIEKIMM  pacTeHHi, KOJUIEKIMH  I[ITAaMMOB
MUKpOOpranu3MoB. CeMuHap 1o MpOYUTaHHOM JIUTEepaType, JOKIAIbl 00yUaIOIINXCS).

buoTtexHonorus npou3BOACTBA KYJIbTYPhI KJIETOK, TKAHEH U OPTraHOB PACTCHUM.

JlabopamopHule u npakmuueckue pabomsi

[Tpaktuueckas padora «IIpoTomnacTel KIETOK.

UccnenoBarensckas pabora «CymiecTBYIONMME KOJJIEKIIMA KIETOK W IITaMMOB
B Poccum v ux posnb B pa3BUTHUH F€HETUYECKUX TEXHOJIOTHUI.

UccnenoBarensckas padota «I'.J]. KapreueHko kak TeHETUK-IKCIIEPUMEHTATOP U

OMOTEXHOJIOT).

5. Ilumamenvnvie cpedvt 0ns azpoouomexuonozuii (2 u)

Makpo- U MUKpPO3JIEMEHTbl, UCTOUHUKU YTJEBOJIOB, BUTAMUHBI, >KEIUPYIOLIUE
areHThl. TUIBI MUTATENBHBIX CPE — )KUAKUE U TBEPbIC.

[MutarenbHble cpenbl JJsi OUOTEXHOJIOTMM pacTeHuil. Pa3paboTka HOBBIX

MMUTATCIIbHBIX CPC, B TOM YHCJIC BKIIOYAIOIUX 6I/IOCTI/IMYJ'I$ITOpBI N APYTHUC PETYIIATOPHI
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pocta. MeToapl ONTHMM3alMM NHTATENBHBIX CcpeA. (OCHOBHBIE KOMIIOHEHTHI
MUTATENbHBIX Cpell  (MakpO3JE€MEHTbl, MHUKPO3JIEMEHThl, HCTOYHHKU YTIEpOJa,
BUTAMUHBI, JKEIUPYIOLIUE areHThl, PEeryjsaTopbl pocTa). YpoBeHb pH mnurarenbHON

Cpelbl ¥ ero BIUsHUE Ha pa3BUTUE pacTeHu. Becsl, pH-meTp.

JlabopamopHnvle u npakmuueckue pabomoi

JlaGoparopHas paborta «IlutarenbHble Cpeabl U YCIOBHS KYyJIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIIBHBIX KJIETOK U TKAHEW».

[Ipaktuueckass pabora «lIpuroroBiaeHue CTOKOBBIX (MATOYHBIX) pPacTBOPOB
MaKpO- M1 MUKPOAJIEMEHTOB MMUTATEIBHOM cpenbl 1o nponrcu Mypacure u Ckyray.

[Ipaktuueckas pabGorta «llpuroroBneHne NUTATENbHBIX Cpea JUIsl BBEACHMS

B KYJIBTYpY IN VIitroy.

6. Pecynamoput pocma Kak ¢pakmopul ycnexa ouomexnonocuu pacmenuii (4 u)

Poct wu pasBurue pacrenuil. OcrtanbHble ATamnbl OHTOreHe3a. OoOmue
3aKOHOMEPHOCTH POCTa PACTEHUIA.

OcHOBHBIE KJIAcChl (PUTOrOPMOHOB (AYKCHHBI, IIUTOKMHUHBI, THOOEPEIUIHHBI,
ABK, sTuinien u ap.) 1 X GyHKUMHA HAa PA3HBIX ATANax pa3BUTHS PACTCHHUS.

N3BecTHBIE TEHETUYECKHE MEXAHU3MbI, KOHTPOJIHUPYIOIINE POCT U pa3BUTHE
pacTeHui.

DOHJOTEHHBIE M SK30T€HHBIE PETYIATOPHl POCTa PACTEHUI B MPOOUPKE.

JlabopamopHvie u npakmuueckue pabomol
JlaGoparopnas pabora «DeHOTUNHYECKAss OIICHKAa POCTa M PAa3BUTHs PACTCHUUN

B 3aBUCHMMOCTH OT HaAJIUYUA (bHTOFOpMOHOB B IIUTATECIbHOM cpeacH.

7. Buomexnonozus pacmenui (10 u)

Bo3MoXHOCTH TpUMEHEHHS] arpOOMOTEXHOJIOTHI B CEIEKIIMU, CEMEHOBOJICTBE U
MMUTOMHUKOBOJICTBE.

bonesnn u ummynuTet pacrenuit: ot H.M. BaBunosa 10 COBpeMEHHOCTH.

VYcKopeHHast U TpaJUIMOHHAS CEJEKIMS: COKpAIlaeM CPOKH IMOJYyYEHHs] HOBBIX
coptoB. OcHOBHbIE MeTOnbl cenekuuu. ['mopuauzanus. @opmel otOopa. OCHOBHBIE
HaIpaBJICHUs] CEJICKIMU: YIYUIICHUE YPOKaMHOCTU, YCTOMYMBOCTU K OMOTHUYECKUM H
a0MOTHYECKUM (PaKTOpaM.

O310poBiieHHE PACTEHHl OT BHUPYCOB C TOMOIIBIO METOJOB OMOTEXHOJIOTHU:

METO/IbI KyJIbTYPhI AIUKAIbHBIX MEPUCTEM, TEPMOTEPANINH, XEMOTEPANUU, KPUOTEPATUN
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U KOMIUIEKCHOM Tepanuu. IlomydeHue O310pOBIECHHOIO MOCAaJOYHOIO Marepuaia —
KIyOHEH KapTo(ens U CaXeHIEB MJI0JOBBIX KYJIbTYP.

KynbTHBUpOBaHHE pPACTUTEIBHOTO MaTepuana B KyJabType IN Vitro: ocHOBHbBIE
MIPUHLUIIBIL U MOJENN KyJIbTUBHPOBaHUs. Kaurycorenes, CyCIEH3MOHHBIE KYJBTYPHI
pacteHuil. MUKpOpa3MHOXEHUE pacTeHUU. DKoHOMUYECKUU 3P(DEKT OT BHEIpPEHUs
METO/I0B OMOTEXHOJIOTMH B PACTEHHEBOICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [locTkprorennas perenepanus.

buosornueckue cpeacrsa 3aliuThl PACTEHUN: IPEUMYIIECTBA U IEPCIEKTUBbI

IMPUMCHCHUA. TepMoc " COCYy )Ibfoapa C XKUAKHM a30TOM, KpI/IOHpO6I/IpKI/I.

JlabopamopHnvle u npakmuueckue pabomoi

[TpakTudeckass pabora «Pa3MHOMXeHUE TIIIOJOBBIX PACTCHUN UYEpPEHKOBAaHUEM U
MHUKPOPa3MHOKEHUEM — IIPUMEP MAJIUHBI (WJIA 3€MJITHUKH, €KEBUKH, CMOPOJIUHBI )».

[TpakTrueckas pabora «BBeaeHue pacTeHUI B KyIbTYypy IN VItro u moaaepkaHue
YUCTOM KYJIBTYPhI IKCILIAHTOB.

[Ipaktuueckas pabora «Pa3MHOXkeHHE KapTOQes B MPOOUPKe».

UccnenoBarensckast pabota «Kak moiy4aroT TOTOMCTBO  BEreTaTHBHO
Pa3MHOXKAEMBIX KYJbTYpP €CJIHM HE CEMEHAMU ?»

UccnenoBarensckass pabota «BeipammBanue pacteHuii B NmpoOHpKe».

HccnenoBarenbckas padbora «Kak 00bsi KOPOBKa yporkal criacaja —

0 COBPEMEHHBIX CIIOC00aX OMOJOTUYECKOMN 3aIUThl PACTCHUI.

Monyab «CoBpeMeHHbIE OMOTEXHOJIOTHH B ceqeknum». 11 kiaacc (34 1)

1. I'enemuueckue pecypcot Poccuu (6 u)

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

buopecypcupie komnexkuuum Poccuun. Kosekuuss TeHETHYECKHX PECYPCOB
pactenuii BUP. T'epbapuit BUH. Komnekuuss TeHETHYECKHMX PECYPCOB KHUBOTHBIX
BHUUI'PK. Komnekuun kinetok u  mramMoB BHHUUCXM. JleMoHcTpanus

BHJIEOPOIIMKOB.,

Jlabopamopnvle u npakmuueckue pabomoi
UccnenoBatenbckas padota «llo matepuanam gopyma «l'eHeTHUECKHE peCypChl

Poccun» (Bb1Opath 110001 NOKIAA U MOJATOTOBUTH 110 HEMY COOOIIEHUE).
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2. Ocnoevl 2enemuxu u cenexkyuu (8 u)

HacnenctBeHHOCTS U U3MEHYMBOCTH — OCHOBHBIE CBOWCTBA JKMBBIX OPIaHU3MOB.
N3MeH4YnBOCTh MyTallMOHHAS U MOAU(UKALTMOHHAS.

I'en — MarepuanbHBIi HOCHUTENIbL HACIEICTBEHHOCTH M  U3MEHYUBOCTH.
HyxknenHoBble KucnoThl. JIokanusamus r€eHETUYECKOr0 Marepualia B KieTke. [lenenue
kietok. Perumnkanus JIHK. OcHoBHas gorma MoJieKynsipHoi 6uonoruu. TpaHncKpUnius.
Tpancaauusa. Myranuu.

3aKOH rOMOJIOTMYECKHX PSAIOB B HAaciAeACTBEHHON n3MeHunBoctT H.M. BaBunosa

B 1920 u 2020 rr. JleMOHCTpanus BUACOPOIUKOB.,

JlabopamopHnule u npakmuueckue pabomoi
[TpakTryeckas padorta «MoaudukanmoHHas U3MEHUUBOCTH B TIPUPOJIe» (coOpaTh
U CPaBHUTH JIUCTHS, IIBETKU C OJHOTO PACTCHUS U/WIIU C PA3HBIX).

UccnenoBarenbekas padora «I'MO — 310 MyTaniuu uid MOAUGUKAITAN ?»

3. Huacenepusn ¢ ouonozuu pacmenuit (15 u)

Kiierounast v reHHast UHKEHEPUsl PACTEHUN JI pa3BUTHUS CEJICKIUU.

[IpupoaHO-TpaHCTEHHBIE PACTEHUS.

Pacrenus-6uodadpukm.

buorexHonornueckue MeTopl B CEJIEKIUN PACTEHU.

['eHeTnUecKO€ pPENAKTUPOBAHUE KYJIBTYPHBIX pacTeHHH. YUYem TeHEeTUYeCKOoe
pPEAAKTUPOBAHKE OTIMYAETCA OT TEHETHYECKON MOIUDUKAIIUY.

[Torck HOBBIX T€HOB-MHUILIEHEH: CyIeCTBYOmue MeToauKku. [Iposeaenue in silico
aHau3a.

I'enHHass WHXXEHEpPUs 3€pPHOBBIX KyJIbTyp. ['€eHHas WHXKEHepus XJIOMYaTHUKA.
I'enHas mHxeHepus Tomara. ['eHHas MHXeHepus cou. ['eHHas MHKEHEpus IUIOJOBBIX

KyInbTyp. I'eHHas nmkeHepus kaprodens. JleMOHCTpalus BUIEOPOIUKOBZ,
YIAbTY

JlabopamopHvle u npakmuueckue pabomol
[TpakTrdeckas pabora «IIposeacnwue in SiliCO aHaym3a 115 MOMCKAa HOBBIX T'€HOB-

MHUILIEHEN 1JI pelaKTUPOBaHUs KYJIbTYPHOTO pacTEHUs (Ha BBIOOD)».

4. Huscenepus 6 ouonozuu sxeueomnvix (5 u)
CoBpeMeHHBIE METOJBl B JKUBOTHOBOJICTBE: TpaHCIUIAHTAIlUSI AMOPHOHOB,

XUMCPHBIC ) KUBOTHBIC, KIIOHUPOBAHHC.

I'ennas HHXXCHCPHUA B JKUBOTHOBOJCTBC.
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JlabopamopHule u npakmuueckue pabomoi

[TpakTraeckas padora «IIposenenue in Silico anamu3a 1)1 MOMCKA HOBBIX IEHOB-
MULIEHEHN U1 peJaKTUPOBAHUS KUBOTHOTO» (Ha BBIOOD).

HccnenoBatenbckas pabora «['€HHasT WHKCGHEPHUS JKUBOTHBIX: apTyMEHTBHI

3a ¥ IPOTHUB
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TEMATHYECKOE INTAHUPOBAHUE

Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

Monpyab «ATpOTEXHOJIOTMH HACTOsIIEero u Oyaymero». 10 kiaace

1. buoTexHoOTHs KaK HayKa

4

Hcropust BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/ieiibl, CBS3b
OMOTEXHOJIOTUHU C IPYTUMHU HayKaMu
(6bmosorueii, 00TaHUKOM, 300JI0TUEH,
MUKpPOOHOIOTHEN, OMOXUMUEH,
bu3noIoruel, reHeTUKOH,
MEIMIIMHON) U OTPACIISIMU
MIPOMBIIIIEHHOCTH (MMIIEBas, JErKasi),
CEJIbCKOI'0 X035 CTBa
(’KMBOTHOBO/ICTBO, PACTEHUEBOCTBO)
Y 3/IpaBOOXPAHEHUEM, U3BECTHHIC
By3bl 1 HUU, cBs3aHHBIE

¢ OMOTEXHOJIOTHEH:

OUIL buorexnonorun PAH,

®I'bHY BHUUCB,

OI'bBHY ®UILL BUP,

®OI'BHY BHUNCXM,

Buowt desmenvnocmu obyuarowuxcs

PackpeIBaTh coyiepkaHue TEPMUHOB
MOHSTHI: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTUH.

OrnuchIBaTh MPOIECC BHITIOTHEHUS
HCCIIEIOBAHUN U TIPOTHO3UPOBATH
PE3YIBTAThI SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAYYHBIE
IITKOJIBI B 00JTACTH OMOTEXHOJIOTHH.
Paznuuars pa3aensl OMOTEXHOJIOTHH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOIOTHHU

C Pa3JIMYHBIMH OTPACIIMH HAYKU U
MIPOMBIIIIJICHHOCTH.

BBISABIATE pazauyus MExXIy
pazjaenaMu OMOTEXHOJIOTHH.
dopMyaupoBaTh U 0OBSICHATH
MIPUHITAI PA3BUTHUS HAYKH
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Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

®I'BHY Ulul" CO PAH,

OI'AOY BO MOTU,

dI'bOY BO MI'Y,

dI'bOY BO CIIoI'Y,

OI'AOY BOHI'Y,

®OI'BOY BO PITAY-MCXA nmenu
K.A. Tumupsizena.

CoBpeMeHHbIE HATPABIICHUS PA3BUTHS
arpoOuoTeXHOJOTHI. MeToIblI

OMOTEXHOJIOTHH B HAYKC U ITPAKTUKE

Buowt desmenvnocmu obyuarowuxcs

OMOTEXHOJIOTUH.

BrImostHeHHe Tpe/7I0/)KEHHBIX
UCCIIeJIOBATEIBCKUX PaboT:
«Co3manre OUOJIOTMIECKU aKTHBHBIX
n00aBOK ¥ BUTAMHHOBY, « BrIBeieHHE
HOBBIX COPTOB PACTCHHIM, ITOPO/T
KUBOTHBIX C 3aJJaHHBIMH
cBoiicTBaMny», «Co3naHue OaKTepHid,
CIOCOOHBIX TIepepabaTriBaTh HEPYTH U
YCTPaHATH IMOCJIECTBUS €€ PA3JINBOB:
TUTFOCHI 1 MHHYCBD».

Okckypeus «buorexHonorus: Hayka u

JKA3Hb» B By3 unu HUN
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2. O01me ToHATUSI

OMOTEXHOJIOTUHA

IlonsaTre OMOTEXHOJIOTHH. 3aUeM
YeJI0BEKY OMOTEXHOJOTHH, B YEM UX
MPEUMYIIIECTBO NEPe] XUMUIECKUM
cuHTe30M. OCHOBHBIEC OOBEKTHI
OMOTEXHOJIOTUU: IPOMBIIIICHHBIC
MUKPOOPTaHU3MBbI, KJICTKH U TKaHU
pacTeHUi, >)KUBOTHBIX.

[Ipaktuueckas pabora «lIpumepsr

PackpsiBaTh copep:kaHie TEPMUHOB U
TTOHSITHH: 00BEKTHI OMOTECXHOJIOTHH,
KJIETKU ¥ TKAHU PACTCHUM, )KUBOTHBIX,
MUKPOOPTAaHU3MBL.

OnuceiBaTh IpoIECC
OMOTEXHOJIOTUYECKOT0 MPOU3BO/ICTRA.
XapakTepu30BaTh pa3INUHbIC

00BEKTHI OMOTEXHOJIOTHUH.

26



Temwbl 3auamuul

3. OcobeHHoCcTH

arpoOMOTEXHOJIOTUH

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

IIPUMCHCHUA OMOJIOTHYECKHUX

0OBEKTOB B TBOCH KU3HUY

[enn u 3aga4m arpoOMOTEXHOIOTHH.
OcHOBHbBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHomornueckue noaxoabl

Buowt desmenvnocmu obyuarowuxcs

Pa3znmuyaTh IpOMBIIIIICHHEIC
MHUKPOOPTaHU3MBbI, KJICTKU ¥ TKAaHU
pPacTCHU, )KUBOTHBIX KaK
OMOTEXHOJIOTUYECKHE OOBCKTHI.
CpaBHUBATH MEXy COOOM TIPOIIECCHI
XHUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisBisate Hanbosee 3 pekTuBHBIE
00BEKThI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOCHUS U GYHKIIUU PATHUHBIX
OMOJIOTMYECKUX O0OBEKTOB.
dopmynupoBaTh U OOBICHATD
MPUHIUIT Pa0OTHI
OMOTEXHOJIOTUIECKOTO MPON3BOJICTBA
BBIOpAHHO TPYTIIBI BEMECTB/

MaTepuaioB
PackpeiBaTh coaepkaHne TEPMUHOB U

MOHATUI: COXPAaHCHUE PACTCHUN U
JKAUBOTHBIX, BUJbI KOJJIEKINN

IF€HETUYECKOI0 Pa3HOOOpa3usl.
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Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

JUTSI HAJIG)KHOTO COXpaHEHUS
KOJUTCKITN I T€HETUIECKUX PECYPCOB
pacTeHui u )KUBOTHBIX. [loHATHSA

0 MOJIEBLIX, IN VItro u
KpUOKOJIIeKIHsIX. PoCT 1 pa3Butne
KUBOTO 00BEKTA B 3aMKHYTOM
CUCTEME B KOHTPOIUPYEMBIX
YCIOBHUAX: KaK 3TO BO3MOXHO.
OcCHOBHBIE TOMEIIECHUS

JUTSI TIOJTHOIIEHHOM paboThI
JabopaTopuu OMOTEXHOJIOTUH
(TaMuHapHasi KOMHAaTa, CBETOBas,
ABTOKJIaBHAs KOMHATHI, IOMEIICHUE
JUTSI IPUTOTOBJICHUS TTUTATEIIBHBIX
cpeln, MoeuHas): uX QyHKIIMOHA U
0COOEHHOCTH.

OcHoBHbIE TPUOOPHI

JUTSI OpraHu3aIuy JabopaTopun
OMOTEXHOJIOTUH, UX (DYHKITNH U
BO3MOKHOCTH (2BTOKJIaB,

CyX0XapoBoil mkad, TUCTUILISATOP,

Buowt desmenvnocmu obyuarowuxcs

OnuceIBaTh NPOLECC COXPAHEHUS U
Pa3MHOXKEHUS PACTCHUM

B KOHTPOJINPYEMBIX YCIOBUAX CPEBI.
Xapaktepu3oBathb (pa3bl pocTa U
pPa3BUTUSA PACTEHUM B 3aMKHYTOU
CUCTEME.

Pa3nuuars npenmyiecTsa u
HEJIOCTAaTKU Pa3JINYHbIX TUIIOB
KOJUJICKIIHH.

CpaBHUBATH dTaIbl pabOTHI

B J1Ja0OpaTOpUU OMOTEXHOJIOTHUH.
BrisBisaTe Hanboee 3 hekTuBHBIE
npUEMBI I COXpaHEHUsI 00pa3IoB
PacTEHUH U )KUBOTHBIX.
XapakTepu3oBaTb 0COOEHHOCTH
CTpoeHus U (PyHKIIU 00pa3ioB
pacTeHUM.
DopmMyIUPOBATH 151 OOBSCHSTH

MIPUHLIUI KPUOKOHCEPBALMH PACTCHUI
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Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

pH-meTp, Bechl, 1amuHap-O00KC,
CTepUIIM3aTOP HHCTPYMEHTOB,
CBETOBAas YCTAHOBKA, KIIMMATHYECKas
Kamepa, Y ®-uonusarop,
XOJIOIUIBHUKH JUISI XpPaHEHUS
MUTATEIbHBIX CPEJl U JIP.).
HNHCTpyMEHTBI )T IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUH PACTEHUN
(mpenapoBaibHAs UTJ1a, CKAIbIIEIb,
MUHIET, HOXKHUIBI). OCHOBBI TEXHUKU
0e30macHOCTH TIpHU padoTe

¢ npudopamu. OCHOBHBIE TPUOOPHI
JUTSI OpraHU3aIuu J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIaB,
CyX0>kapoBoil mKkad, TUCTHILISATOP,
pH-Metp, Bechl, 1amuHap-00Kc,
CTEpUIIN3AaTOP HHCTPYMEHTOB,
CBETOBAs yCTAHOBKA, KIIMMAaTHYECKas
kamepa, Y ®-uoHu3arop,
XOJOMUITLHUKHY JIJIST XPaHCHHUS

MUTATEIBHBIX CPE U JIP.

Buowt desmenvnocmu obyuarowuxcs
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Temwbl 3anamuu

4. KynbpTypa KJIETOK U TKaHEH

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

NHcTpyMeHTBI 17151 TPUMEHEHUS
METOJ0B OMOTEXHOJIOTUU PACTEHUM:
npenapoBalibHas UIja, CKAJIbIIEIb,
MUHIIET, HOXKHUIIBI.

[Ipaktuueckas pabora «KynbTypHOE
pacTeHHE B KyJbTYpPaJIbHOM COCYJE:
OTIUIIIN PACTCHUE B IPOOHUPKEY.
UccnenoBarensckas pabora «Poct
YEpEHKOB PACTEHU B BOJIE C PA3HBIM

ypoBHEM pH»
MeToabl KyJIbTyphl KIIETOK U TKAHEH

B ceniekuuu. KautycHast KyapTypa.
KynbTypa KJI€TOK U arperatoB KJIETOK.
Kynberypa npororutactos. [lonyuenue
COMATHYECKUX THOPUIOB METOIOM
CIIASIHUS U30JIMPOBAHHBIX
MPOTOILIACTOB.

Knerounas cenekuus. Mcnoib30BaHue
rarmjIou Iy B CEICKIIUU.

[Ipumepsl NpUMEHEHUS KYIbTYP

KJIETOK U TKAaHEH B HAayY4YHBbIX

Buowt desmenvnocmu obyuarowuxcs

PackpbiBaTh coepKaHu€ TEPMUHOB U
MOHATUIN: KaJUIyC, MPOTOIIACT,
COMATHYECKUI THOPU]I, TATUIOUI,
HITaMM.

OnuceIBaTh IpoIece
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEN
PacTeHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIE TaIlbI
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEN
pPacTeHUH U )KUBOTHBIX.

BroisBisate Haubosee 3 hekTuBHbIC
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Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

UCCIIEJIOBAHUAX U B MPAKTUKE
pasnnunbix HUW: 3HakoMCcTBO

C JINTEPATYpPOUl — HAYUYHBIMU
nyOJUKAIMSAMU 110 Pa3HbIM 00bEKTaM
(MHKpPOOBI, pacTEHUS, )KUBOTHBIE).
XapakTepucTHKa KIETOK,
KyJbTUBHUPYEMBIX IN Vitro.
Mop@doreneTnueckue myTu pa3BUTUs
KJIETKH N Vitro.

N3BecTHBIE KOJIEKIUN
OMOTEXHOJOTUYECKUX OOBEKTOB —

UX POJIb, 337241, COCTAB, IPUMEPHI
(in Vitro xKoJuIeKIIMM pacTCHHUIA,
KOJUIEKIIH IIITAMMOB
MUKpOOpranu3MoB. CeMuHap

10 MPOYUTAHHOM JINTEPATYPE,
JTOKJIaJIbl 00yJaIOIINXCH).
buorexHonorus npou3BoACTBa
KyJbTYPHI KJIIETOK, TKAHEH U OPTaHOB

pacTeHuM.

Buowt desmenvnocmu obyuarowuxcs

METOAbI KYJbTUBUPOBAHUSA KIIETOK U
TKaHEW PaCTEHUH, JKUBOTHBIX,
MHUKPOOPTraHU3MOB.
XapakTepu30BaTh 0COOCHHOCTH
CTpoeHUs U (YHKIIUHU KIETOK U
TKaHEW PaCTEHUH, ) KUBOTHBIX,
MHUKPOOPTraHU3MOB.

dopMyIUpPOBaATh U OOBSICHATH
MIPUHIUI BBKUBAEMOCTH, POCTA U
Pa3BUTHUS KYJIbTUBUPYEMBIX KJIETOK U

TKaHEN
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Temwbl 3auamuul

5. [luTaTenbHbIC Cpeabl A5

arpoOMOTEXHOJIOT U

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

[TpakTuyeckas padota «IIpoToriacTsl
KIJIETOK».

Uccnenosarensckas pabora
«Cyl1eCTBYIOIHNE KOJIJIEKIINHU KIETOK
¥ mTamMmMoB B Poccuu v ux posb

B Pa3BUTHUM F'€HETUUYECKUX
TEXHOJIOTHI.

Uccnenosarensckas pabora

«I".J1. KaprieueHKo Kak reHeTHK-

AKCIIEPUMEHTATOP U OUOTEXHOIOT»
Makpo- 1 MUKPO3JIEMEHTBHI,

HMCTOYHUKHU YTJIEBOJOB, BATAMUHBI,
YKEJUPYIOIIUE areHThl. THUIIbI
MMUTATEIBHBIX CPEl — )KUJKUE U
TBEPIBIE.

[IuTaTenbHbIC CpeabI

17151 OMOTEXHOJIOTUH PACTCHUH.
Pa3paboTka HOBBIX TUTATEIIBHBIX
cpell, B TOM YMCJIE BKIIFOYAOIINX
OMOCTUMYJIATOPHI U IPyTHE

peryasaTopsl pocta. MeTobl

Buowt desmenvnocmu obyuarowuxcs

PackpbiBaTh coiepKaHu€ TEPMUHOB U
MOHSATUIA: TUTATENbHAS CPEa,
KOMIIOHEHTBI TUTATEJIbHON CPEIbI,
pH pactsopa.

OnuchIBaTh MPOUECC TPUTOTOBICHUS
MATATENBHBIX CPEM ISl PA3HBIX
O0OBEKTOB.

XapakTepu3oBaTh MPOLECC
MIPUTOTOBJICHHS TUTATEIIbHBIX CPEJT

B 3aBUCUMOCTH OT BHIOPAHHOTO

00BEKTa UCCIIEIOBAHUS.
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Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

ONTUMU3AIUHU MTUTATEIBbHBIX CPEI.
OCHOBHbBIE KOMITOHEHTHI TUTATEIBHBIX
cpen (MaKpolJIEMEHTHI,
MHUKPOIJIEMEHTHI, UCTOYHUKH
yriiepo/ia, BATAMUHBI, KETUPYIOIIHE
areHThl, PETYJISITOPbI POCTA).

Yposens pH nuratensHOM Cpenibl U
€ro BJIUSHUE HA PA3BUTUE PACTEHUM.
Becsl, pH-MeTp.

Jlabopatopnas padoTta «IIutarenbHbie
Cpeabl U YCIOBUS KyJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTEIBHBIX KJIETOK U
TKaHEW».

[TpakTuyeckas pabora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MaKpo- U
MUKPO3JIEMEHTOB MMUTATEIBHOU CpeJIbl
no nponucu Mypacure u Cxyray.
[IpakTyeckas padbora
«IIpuroroBneHre NUTATENbHBIX CPET

JUTS. BBEJICHUS B KYJIBTYpY N Vitroy

Buowt oesmenvhocmu obyuarowuxcs

PaznmuyaTh THITBI TUTATEIIBHBIX CPE

B 3aBUCUMOCTH OT 33J1a4u
KyJIbTUBUPOBAHUS.

CpaBHUBATh paCTBOPUMOCTD BEIIICCTB
BO BpPEMS IIPUTOTOBJICHUS
MUTATCNIBHBIX cpejl. CpaBHUBATDH THUITHI
MIUTATCIIBHBIX CPEJ] B 3aBUCHMOCTH

OT MX COCTaBa.

BbIsIBIISITE HanboJee BaKHbIC
KOMIIOHEHTBI MMUTATEIILHON CpeIbl U
MIPOTHO3UPOBATH dP(DEKT OT HEXBATKH
KaXI0T0 U3 KOMIIOHEHTOB.
XapakTepu3oBaTh G YHKIIUU
KOMITOHEHTOB MUTATEIbHBIX CPEI.
dopmynupoBaTh U OOBICHATD
MPUHIIN KYJIbTUBUPOBAHUS PACTCHUN
Ha TMTUTATENIBHBIX CpelaX Pa3IuyHOTO

cocCTaBa
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Temwbl 3auamuul

6. PerynsaTopsl pocTa Kak
(dakTopbl ycriexa

OMOTEXHOJIOTUU PACTEHUN

Konuuecmeo

yacoes

4

OcHosHoe cooeporcaHue

Poct u pa3zButue pacteHuu.
OcranbHble ATanbl OHTOT€HE3a.
OO611e 3aKOHOMEPHOCTH POCTA
pacTEeHUM.

OcHOBHBIE KJIacChl (PUTOTOPMOHOB
(ayKCHHBI, ITMTOKUHUHBI,
ru66epemnunsl, ABK, satunen u np.)
U UX QYHKIIMHM Ha pa3HBIX dTarax
Pa3BUTHS PACTECHUS.

N3BecTHBIE reHETHYECKHE
MEXaHU3MbI, KOHTPOJIUPYIOIIUE POCT
Y Pa3BUTHUE PACTCHUI.

DHJIOT€HHBIE U YK30T€HHBIC
pPETYIATOPBI POCTA PACTCHUH

B TIPOOUPKE.

Jlabopatopnas pabota
«DeHoTUIINYECKAs OLIEHKA pOCTa

Y Pa3BUTHS PACTEHUHN B 3aBUCUMOCTH
OT HAJIN4YUS (PUTOTOPMOHOB

B MUTATEJILHOU CpEIe»

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh cofep:kaHUE TEPMUHOB U
MOHSATUIN: (PUTOTOPMOHBI, PETYIATOPHI
pOCTa PaCTCHUHU.

OmnuceiBaTh NMpoLECC POCTa U
pa3BUTHUS PACTCHUIA.
XapakTepu30BaTh NPOLECC POCTA

Y Pa3BUTHS PACTEHUN B 3aBUCUMOCTH
OT F'€HOTHUIIA U OKPYKAIOIINUX
YCJIOBUH.

PasznuuaTe QyHKIIMU peryasTopoB
pocrTa.

CpaBHuBaTh (DYHKIIMH PETYISITOPOB
pocrTa.

BoisBnsaTh QyHKIMH pEryasiTopoB
pocTa 1o MpeaIoKeHHBIM dhdexTam.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUS U QYHKIIUN PA3TUIHBIX
(UTOrOPMOHOB.

DopMyIupoBaTh U OOBACHITH
MPUHIUIT BO3IEUCTBUSA (PUTOTOPMOHOB

Ha POCT Y Pa3BUTHE PACTCHUN
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Temwbl 3auamuul

/. BUOTEXHONOTUSL PACTEHU

Konuuecmeo

yacoes

10

OcHosHoe cooeporcaHue

Bo3MoxxHOCTH ITpUMEHEHUSA

arpoOMOTEXHOJIOTHH B CENEKITNH,

CCMCHOBOACTBC N IIMTOMHUKOBOACTBC.

bose3Hyn 1 UMMYHUTET paCTCHUM:

ot H.M. BaBuiioBa 10 COBpEMEHHOCTH.

YckopeHHas ¥ TpaauInOHHas
CEJICKITUS: COKpaIacM CPOKH
MOJIy4€HUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNeKIuu. [ nuépuan3zamnusi.
®opmet oT60pa. OCHOBHBIE
HAIPABJICHUS CEJICKIIUU: YIyUIlICHHE
YPOKAUHOCTH, YCTOMUYUBOCTH

K OMOTUYECKUM U a0MOTHYECKUM
dakropam.

O310pOBIEHUE PACTEHUI OT BUPYCOB

C IIOMOII[bI0 METOAOB OMOTEXHOIOTHU

METOJIbI KYJbTYPbI alIMKaJIbHBIX
MEpPHUCTEM, TEPMOTEPATINH,
XEMOTEepanuu, KpHOTEPAuu U
KOMIUIEKCHOM Teparnuu. [lonyuenue

O340POBJIICHHOI'O ITOCAJOYHOI'O

Buowt desmenvnocmu obyuarowuxcs

PackpriBaTh cosiepkaHue TEPMUHOB U
TIOHSITUIN: CEJICKIUSI, CEMEHOBOJICTBO,
MUTOMHUKOBOJICTBO,
MUKPOPA3MHOKEHUE PACTECHUH,
037I0pOBJICHUE PACTCHUIA.

OnuceiBaTh MpoIece
MUKPOPA3MHOXKEHUS PACTEHUH,
CO31aHMsI HOBOT'O UCXOJHOTO
MaTepuala Juisi CeJIeKIIuU, 0TOopa,
03/I0POBJICHUS PACTEHUH U MOTYYSHUS
03I0POBJICHHOT'O TTOCAJI0YHOTO
MaTepuana.

XapakTepu3oBaTh Mpolecc
YCKOPEHHOM Y TPAAUIIHOHHOU
CEJIEKLIMHM, MUKPOPA3MHOXKEHMUS,
03JI0POBJIEHUS PACTEHUM.

Paznuuars MeTOAbI CENEKINH,
criocoObl 03I0POBJIEHUS PACTEHU.
CpaBHUBATh METO/JIbI CEJIEKIIHH,
crocoObl 03I0POBJICHUS PACTEHUH.

BriaBisaTe HanOoee 1 HauMeHee
35



Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

MaTepuaa — KiryoHei kaprodens u
CaKEHIICB IUIO0BBIX KYJIBTYD.
KynbTHBUpOBaHHE PACTUTEIBLHOTO
Matepuaia B KyJbType in Vitro:
OCHOBHBIC ITPUHIIUIIBI U MOJICIIH

KyJabTuBUpOBaHus. Kamtycorenes,

CYCHIEH3UOHHBIE KYJIbTYPbl PACTEHUI.

MuKpOopa3MHOKEHNUE PACTCHUU.
DKOHOMHUYECKHUH 3P DHEKT

OT BHEAPEHUS METOJ OB
OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.
Kpuoxpanenue pacteHuu.
Kpuonporekropsl.
[TocTkpuoOreHHast pereHepanusi.
buosiornueckue cpeacTsa 3auThl
pacTeHul: NPEeuMyLIECTBA

Y MIEPCIEKTUBBI IPUMEHEHHS.
Tepmoc u cocyn [proapa ¢ KuIKuM

a30TOM, KPUOIIPOOUPKHU.

Buowt desmenvnocmu obyuarowuxcs

3¢ PeKTUBHBIE CTIOCOOBI MOTYUCHUS
UCXOJHOTO MaTepuasa

JUTS CENIEKIIMU; 03/]0POBICHUS
pacTEHHUM.

XapakTepu3oBaTb 0COOCHHOCTH U
(GYHKIIMU METO0B CEJICKIIHH,
CIIOCOOOB 03/J0POBJICHUS] PACTCHUI.
dopmynupoBaTh U OOBSICHATD
MIPUHLUI TPAAULUOHHON U
YCKOPEHHOM CENEKIUU, TPUHIUII
paboOThI TOTO UM UHOTO METO/Ia

03JI0POBJICHUS PACTCHUM

[IpakTueckas padota «Pa3mMHOKeHHE

IMJI0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHUECM
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Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

¥ MUKPOPa3MHOXCHUEM — IIPUMEP
MAaJTMHBI (MM 36MJISTHUKH, €KCBHKH,
CMOPOAMHBI)».

[MpakTuyeckas pabora «BBeaeHue
pacTeHuit B KyJIbTypy IN Vitro u
HOJI/ICP)KAHUE YHCTOW KYJIBTYPBI

OKCIIJIAaHTOB).

[Tpaktuueckas pabora «PazmHoxeHMe

KapTodens B MpOOUpPKe».
Hccnenoatenbckas padora «Kak
MOJIy4YarOT TIOTOMCTBO BET€TaTUBHO
Pa3MHOXKAEMBIX KYJBTYpP €CIIH

HE ceMeHaMu?»
HccnenoBarennsckas paboTa
«BpIpamyBanue pacTeHUN

B IIPOOUPKEY.

HccnenoBatenbsckas padbora «Kak
00Kbsl KOPOBKa yporKai cracalia —
0 COBPEMEHHBIX crioco0ax

OMOJIOTMYECKOM 3alUTHI PACTCHUI»

Buowt desmenvnocmu obyuarowuxcs
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HNTOI'O 11O MOAVIJIIO
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Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

Monyan «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejieKium». 11 kiaacc (34 4)
CrtpaTeruu coxpaHeHUs TCHETUUECKHX PacKpbIBaTh coJepkaHNe TEPMUHOB

1. 'eneTndeckue pecypchl

Poccun

6

pecypcoB. CoxpaHeHHE pacTEHUI

In situ u ex situ.

buopecypcubie komnekiuu Poccun.
Kosnekuus reHeTuu4ecKux pecypcoB
pactenuit BUP. I'epbapuit BUH.
Kosnekuus reHeTuu4ecKuX pecypcoB
s>knBoTHBEIX BHUUI PI)K. Komnexun
kieTok u mramMoB BHUMCXM.
HccnenoBarenbckas paboTa

«ITo matepuanam popyma

«I"enernueckue pecypcol Poccumn»

Buowt oesmenvhocmu obyuarowuxcs

Y TIOHATUM: COXPAaHEHUE PACTCHUM
in situ u ex situ.

OnuceIBaTh MponueccC COXpaHCHUA

pacTeHuii B ycaoBusx in Situ u ex situ.

XapakTepu30BaTh CIIOCOOBI
COXpaHCHI/UI paCTCHI/Iﬁ B yCJIOBI/I}IX
in situ u ex situ.

PaznmnuaTth criocoObI COXpaHCHHUA

pacTeHnii B ycIoBHsX iN Situ u ex Situ.

CpaBHUBaTh OCOOCHHOCTHU
COXPAaHEHHS PACTCHUN B YCIOBHUSIX

In situ u ex situ.

BrisiBnsate Hanbosnee 3¢ pexTuBHbIN
pUEM JIJISl COXpaHEHUSI KOHKPETHOTO
oOpasiia pacTeHUH.
XapakTepnu30BaTh 0COOEHHOCTH 1

byHKIMU.

DopMyIUPOBATHh U OOBICHATH
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Temwbl 3auamuul

2. OCHOBBI T€HETHUKHU U

CCJIICKIIUH

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

HacnencTBeHHOCTh M U3BMEHUYUBOCTD —
OCHOBHBIC CBOMCTBA JKHUBBIX
Opranu3moB. MI3MeHYHnBOCTh
MyTaIllMOHHAs U MOJU(PUKAITTOHHAS.
['en — maTrepuagbHBIN HOCUTETb
HaCJIeACTBEHHOCTH M U3MEHUYHBOCTH.
HyxiienHOBBIE KUCITOTHI.
JIokanu3anus reHeTHYeCKOTo
MaTepualia B KJIeTKe. JleJeHre KIETOK.
Pennmukanusa JIHK. OcHoBHas gorma
MOJICKYJISIPHOU OMOJIOTHH.
Tpanckpunuus. Tpancisiuus.
MyTtanumu.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HACJICICTBEHHON M3MEHUYUBOCTH
H.A. Basunosa B 1920 u 2020 rr.
[IpakTuueckas padora
«MoaudukamonHass K3MEHYHNBOCTh

B IIpUpoJie» (coOpaTh U CPAaBHUTD

Buowt desmenvnocmu obyuarowuxcs

IPUHIMII N Situ 1 eX Situ coxpaHeHusI

IFCHCTUYCCKUX PECYPCOB paCTeHI/Iﬁ
PaCKpBIBaTB COACPIKAHNC TCPMHUHOB

Y TIOHSITUM: HACIICCTBEHHOCTb,
U3MeHYNBOCTh, reH, JIHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKUX PSIIOB
B HACJICJCTBEHHON N3MEHYHUBOCTH.
OnuceIBaTh MPOSIBIICHUS
MOIU(DUKAITMOHHON U MYyTaIIMOHHOM
n3MeHunuBocCTH, cTpoenne [JTHK u
PHK, 6enkoB.

XapaKTepru3oBaTh CTPOCHUE U
(GYHKIIMU HYKJICHHOBBIX KHCIIOT,
OEJIKOB.

Paznuuate TUIIBI K3MEHUYUBOCTH.
CpaBHUBaATh MYTAIlMOHHYIO U
MOAU(DHUKATTMOHHYIO H3MEHUIHBOCTD.
BreisiBnaTe Mmogudukanuu u MyTaruu.
Xapaktepu3oBaTb 0COOEHHOCTH U
dbynkuuu JJHK, PHK, Genkos.

DopmMyTUPOBATHh U OOBICHATH
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Temwbl 3auamuul

3. Unxenepus

B OMOJIOTUU pacTeHUI

Konuuecmeo

yacoes

15

OcHosHoe cooeporcaHue

JIMCThSI, UBETKH C OJTHOTO PACTEHUSA
U/WJIH C PA3HBIX).
Uccnenoarenbckas padora «['MO —

9TO MyTalluu UJIN MOI[I/I(I)I/IKEH_II/H/I?»
Knerounast u rennas HHXCHCPUA

pacTeHui I pa3BUTHUS CEJICKIINU.
[TpupoaHO-TpaHCTEHHbIE PACTCHUS.
Pacrenus-6modadpuku.
buotexHosoruueckre MeTo bl

B CEJICKIIUM PACTEHMUIA.
I'eneTnyeckoe peJakKTUPOBAHUE
KYJIbTYPHBIX pacTeHuil. Yem
FEHETUYECKOE PEeIaKTUPOBAHUE
OTJIMYAETCA OT TEHETUYECKOU
MOAU(DUKAITUH.

[TorCk HOBBIX T€HOB-MUIIICHEH:
CYLIECTBYIOIIHE METOIUKHU.
ITpoBenenue in silico ananu3a.
['enHas uHXKEHEPHUS 36PHOBBIX
KyJnbTyp. ['eHHas uHXeHepus

xjJonyaTHuKa. ['eHHas HHIXCHEPHUA

Buowt desmenvnocmu obyuarowuxcs

IIPUHLIUI JEHUCTBUS 3aKOHA
TOMOJIOTHYECKUX PSAI0B

B HaCHCI[CTBeHHOf'I HU3MCHYHUBOCTHU

PackpriBaTh cojiep:kaHie TEPMHUHOB U
MOHSATHUI: KJICTOYHAS U T'€HHas
WHXXEHEPUs PACTCHHM, TCHETHYECKOE
penaktuposanue, MO, in silico
aHaJIn3.

OnuchIBaTh MPOIECC KICTOYHOHN U
T€HHOM WH)XEHEPUU PACTCHUH,
MIPUHITUTIB TEHETUYECKOTO
penaktupoBanus, co3ganue MO,
stamsl in Silico ananmsza.
XapakTepu3oBaTh COBPEMEHHBIC
JIOCTHIKEHMS TEHHOM U KJICTOYHOM
WH)XCHEPHUHU Pa3HbIX BUJIOB PACTCHUM,
npoBenenue in silico ananusa.
PaznnuaTh reHHYIO U KJIETOYHYIO
WH)XEHEPHIO.

CpaBHUBATh OMOTEXHOJOTUYECKHUE
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Temwbl 3auamuul

4. Nuxenepus

B OMOJIOTMH YKUBOTHBIX

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

toMaTa. [ eHHast HEOKEHEPHUS COH.
I'eHHast MEKCHEPHS TIJI0JOBBIX
KyIbTyp. [ €HHAsT HEOKECHEPHSI
KapTodens.

IMpaktuyeckas pabora «IIpoBenenue
in silico ananu3a 11 MOMCKa HOBBIX
reHOB-MUIIIEHEH [T peAaKTHPOBAHUS

KyJIbTYPHOTO pacTeHus (Ha BBIOOD)»

CoBpeMeHHBIE METOBI

B )KUBOTHOBOJICTBE: TPAHCILJIAHTAIUSA
YMOPHOHOB, XUMEPHBIC JKUBOTHBIC,
KJIOHUPOBaHUE.

['enHas uH)KeHepUus

B ’KHBOTHOBOJCTBE.

[Ipaktnueckas padota «lIpoBenenue
in silico amanu3a Qg moKMcKa HOBBIX
T€HOB-MUIIIEHEH [ peaKTHPOBAHUS

YKUBOTHOTO» (Ha BBHIOOD).

Buowt desmenvnocmu obyuarowuxcs

METO/Ibl B CEJIEKIIMU PACTCHUM.
BbISIBIATH paznuuus MExXIY
F€HETUYECKUM PEIaKTUPOBAHUEM U
TreHEeTUYECKON MO UKaInei.
XapakTepu30BaTh 0COOCHHOCTH U
byHKIMY.

dopMyaupoBaTh U OOBSICHATH
MIPUHIAI KJIETOYHOW U TEHHOMN
VH)XEHEPUU, T€HETUYECKOTO
PEIAKTUPOBAHUA U T€HETUYECKOMN

MoAau(UKAITAN
PackpbIBaTh cojiepkaHUEe TEPMUHOB U

TTOHSITHM.

OnuceIBaTh TPAHCIIAHTAIIUIO
AMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepru30BaTh TPAHCILUIAHTAIIUIO
AMOPHUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBaHHUE.

PaznuuaTe TpaHCIUIAaHTALIUEO

AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
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Temwbl 3auamuul

NTOI'O ITO MOVJIIO
OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

Konuuecmeo

yacoes

34
68

OcHosHoe cooeporcaHue

Uccnenosarenbsckas padora «I eHHas
UH)KEHEepHUs )KUBOTHBIX: apI'YMEHTBI

3da U IPOTUB»

Buowt desmenvnocmu obyuarowuxcs

KJIOHHPOBAHHUE.

CpaBHUBATh TPAHCIUIAHTAIUIO
AMOPUOHOB, XUMEPHBIX )KMBOTHBIX,
KJIOHUPOBaHUE.

XapakTepu3oBaTh OCOOEHHOCTH U
byHKIMN.

®opmynupoBaTh U OOBSCHATD
IPUHLUI TE€HHOM MHXEHepuH,
IeHETUYECKOI0 PeJaKTUPOBAHUS U

TreHETHYCCKON MOIUDHUKAIINH

43



HPUJIOKEHUE. PUJIBMbI U 3AIITUCHA TEJIEBU3UOHHBIX ITPOI'PAMM

MonyJib «<ATpPOTEXHOJIOTMH HACTOsIEro U Oyaymero». 10 kiaace

Tema 1. Buomexnonozua Kak Hayka

JoxymenTanbHbiid GunbM Ceprest bpunesa «Hossrii cBer. Hukonait BaBunos». —URL: https://smotrim.ru/video/2618068
JoxkymeHnTanbubiii punbMm «CemeHa, KOTopble cracyT udenoBedecTBo». — URL:

https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Monyanb «CoBpeMeHHbIEe OHOTEXHOJIOTHH B cesleKmum». 11 Kirace
Tema 1. I'enemuueckue pecypcot Poccuu
JlokyMeHTanbHbIH (GrIbM «300TO# 3eeHbiii 3amac». 15 anpenst 2023. — URL:https://smotrim.ru/video/2594704
Tema 2. Ocnoebl cenemuku u ceneKkyuu
duneMmbl U3 1ukIa «Matpuna Hayku». Science and plants. Hayka u pactenus.
3epuobobossie. — URL: https://www.youtube.com/watch?v=nCfodl1Fpa8
Tema 3. Huowcenepus 6 buonozuu pacmenuii
®uneMmbl U3 nUKIa «Matpunia Haykuy. Science and plants. Hayka u pactenus.
I'enernueckoe penaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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