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HOACHUTEJIBHAS 3AIIMCKA

AKTYaJIbHOCTH M Ha3HAYeHHE MPOrpaMMbl

PaGouwass  mporpamma  Kypca «CoBpeMeHHbIE  arpoOMOTEXHOJIOTUU
(arpobuorexHomOrMUECKU Mpoduiib)» sl cpeaHero oduiero odpazoBanus (nanee —
nmporpamMma) paspaboraHa B COOTBETCTBUM ¢ TpebOoBanusimu DenepanbHOrO
rOCYJapCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHAApTa CpelHero oOiero oOpa3oBaHUS
(drocC CO0), OpUEHTHPOBAaHA Ha obecrnieueHue WHJIUBUTYaJTbHBIX
noTpeOHOCTeHO0yJaroIUXCIMHATIPABICHAHAIOCTIKEHUETUIAHUPYEMBIXPE3yIbTaTOB
OCBOEHHS MPOTPAMMBI CPEAHETO O0IIeT0 00pa30BaHMs C yYETOM BBIOOpA YYaCTHUKAMHM
00pa30BaTeIbHBIX OTHOIIEHUH KypCOB BHEYPOUYHOW MICSATEIHHOCTH. DTO TO3BOJSET
oOecreuuTh eIUHCTBO 00sa3aTenbHbIX TpeboBanuii @I'OC COO BoO BceM MPOCTPAHCTBE
IIKOJILHOTO 00pa30BaHMsI: HE TOJIBKO Ha YPOKE, HO U 3a €T0 MpeJiejaMu.

Hacrosmmii kypc npemHasHaueH i YTIyOJICHHOTO M3YYCHHS OHMOIIOTHYECKUX
SIBIICHUI M 3aKOHOMEPHOCTEH, pacmupeHusi 0a30BbIX 3HAHWH, PA3BUTHS MPAKTUICCKUX

YMEHHI 1 HABBIKOB B COBPEMEHHOU OMOJIOTHH.

AKTYaJIbHOCTH peajn3aliu NporpamMMbl

[Iporpammoii npeaycMOTpeHO (OPMHPOBAHHE COBPEMEHHOTO TEOPETHYECKOIrO
YpOBHS 3HAaHUM, a TaKkKe TMPAKTHUYECKOro OIbIiTa paboThl € J1a0OpaTOPHBIM
o0opyZOBaHUEM, OBJAJICHUE MPUEMAMH HCCIEAOBATENBCKOW JeATEIBbHOCTH. MeTo bl
opraHu3anuMd  00pa3oBaTENbHON W  HAYYHO-MCCIEIOBATEIBCKON  IESITEIbHOCTH
npenycMaTpuBaloT (OpPMHpPOBAHHE y OOYYalOUIMXCs HECTaHIAPTHOIO TBOPUYECKOTO
MBIIIJIEHUS, CBOOOIBI CAMOBBIPAKEHUS M MHJIUBUTYATbHOCTH CYXKICHHM.

Jlist momHOTO y4yeTa MOTpeOHOCTEH 00yJarouuxcs B MPOrpaMMe HCIOJb3YyeTcs
muddepeHMpOBaHHBIA MMOAX0J], YTO CTUMYIHPYET OOYydYaromerocs K YBEIUYCHHIO
MOTPEOHOCTUBUHANBUAYATbHON, THTEIIEKTYaTbHOUUITIO3HABATEILHOUIEATETLHOCTH
MPa3BUTHIOHAYYHO-UCCIIEIOBATEILCKUXHABBIKOB. [ [porpamMmMactaneTBOCTpeOOBaHHON B
MEPBYIO  o4yepeab OOyYaloUMHCS, KOTOpPbIe HMEIOT CTOMKHMH HWHTEpeC |
COOTBETCTBYIOIYI0O MOTHBAIIMI0O K W3YYEHHUIO TIPEIMETOB €CTECTBEHHO-HAYYHOTO
[IUKJIA, ECTECTBEHHBIX HAYK U TEXHOJIOTHH.

B macrosmiee Bpems Ouosormueckoe 0Opa3oBaHHWE JOJKHO OOECIEeYUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTHUYECKYIO, KOJIOTHUECKYIO U MPUPOJOOXPAHUTEITHHYIO

I'paMOTHOCTD.



3HaHusT B 00JIACTH OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOB, TEOpUM U uUIeH
(GOpMHUPYIOT HPAaBCTBEHHBIE HOPMBbI M IMPUHLUIIBI OTHOILIEHUS K XUBOM mpupone. B
KAuecTBE LIEHHOCTHBIX OPUEHTUPOB OHOJOTMYECKOTO O0Opa30BaHUS BBICTYHAIOT
OOBEKThI, M3y4aeMble B Kypce OHMOJOTMH, K KOTOPBIM Y Yyuaumxcs (opMHUpYyeTCs
LEHHOCTHOEOTHOLIeHHE. [ [puaTOMBE LYYy IOPOIBUTPAIOTIIO3HABATEIbHBICLICHHOCTH, TaK
KaK JIaHHbIN Yy4eOHBIA NMpPEeIMET BXOAMUT B PYIIY MPEAMETOB MMO3HABATEIBHOIO LIUKIIA,
rJIaBHAsI 1€Jdb KOTOPBIX 3aKIIOYAETCS B M3YYEHUU COBPEMEHHBIX CIIOCOOOB pelIeHUs
robabHBIX  MpoOjeM  coBpeMeHHOcTU. [Iporpamma mpeciegyer HE  TOJBKO
oOpa3oBareibHble, HO M BOCHHUTATENIbHbIC 1I€JM, IOCKOJbKY OHa CIHOCOOCTBYET
(OpMHUPOBAHUIO IKOJIOTHYECKOT0 U OMOTEXHOJIOTMYHOTO MBIIUIEHUS Y MOPacTarOIero

ITOKOJICHUA.

BapuauTthl peanu3zanuu nporpamMMbl U (pOpMbI IPOBeIeHU 3aAHATHI

Peanmzarnust mporpamMmbl MpeaIoiaracT UCIoib30Banne (GopM paboOThI, KOTOPHIC
NpeyCMaTpPUBAIOT AaKTUBHOCTh M CaMOCTOSITEILHOCTh OOYYAroIIMXCS, COYCTAHHE
UHAUBUAYATBbHON W TPYNNOBOM paboOThl, MPOEKTHYI0 U  HCCIEI0BATEIbCKYIO
nesTenbHOCTh. TakuM  00pa3oM, BOBJICYEHHOCTh OOyYaloOUIUXCs B JIAHHYIO
JESITENBHOCTD MO3BOJIUT 00ECIEUUTh UX CaMOOMpeeiIeHUe, PACIIUPUTh 30HBI MMOUCKA
CBOMX HWHTEPECOB B  DPa3IMYHBIX cepax eCTeCTBEHHO-HAy4YHBIX  3HAHUI,
NIEPEOCMBICIIUTh CBOU CBSI3U C OKPY’KAIOIIMMH, CBO€ MECTO Cpelu Apyrux jroaeci. B
[EJIOM peanu3aiusi MpPOorpaMMbl BHOCHUT BKJIaJl B HPABCTBEHHOE U COIMAIBLHOE
dbopmMupoBaHUE TUIHOCTH.

[Iporpamma MoOXkeT OBITH peayim3oBaHa B paboTe ¢ oOyuaromumucs 10 u 11
KJIaCCOB,

[Iporpamma kypca paccuntana Ha 68 4acoB B T€UEHUE JIBYX JIET,| 4ac B Henemlo,
B paMKaX KOTOPBIX MPEAyCMOTpPEeHbI Takue (HOpMbl pabOThI, Kak Oecenbl, TUCKYCCHUH,
MacTep-Kiacchl, OSKCKYpCMM Ha IPOM3BOJACTBO, aHAIM3 KEHCcOB, BCTpeUYH C
NpeICTaBUTENSIMU pa3HbIX podeccuil, mpodeccruoHanbHble MPOObl, KOMMYHHUKAaTUBHBIE

" ACJIOBBIC UI'PBI, KOHCYJIbTAlUM IICAAarora 1 ricuxoJjora.



B3aumocssasb ¢ geaepaabHoi padoueil mporpaMMoii BOCIIMTAHUS

[Iporpamma kypca paspaboTaHa ¢ y4eTOM peKoMeHaaIui geaepaibHoil paboueit
MpPOrpaMMbl BOCHUTAHUS, YUYUTHIBAET IICUXOJIOIO- MEAAroruuyeckue OCOOEHHOCTU
JAHHBIX BO3PACTHBIX KAaTEropuil. TO MO3BOJSET HA MPAKTUKE COEAMHUTH 00YYaIOIIyIO
M BOCIUTATENIbHYIO JIESITEeNIbHOCTh IeJarora, OpPUEHTUPOBATh €€ HEe TOJIbKO Ha
MHTEJUIEKTYaJbHOE, HO W Ha HPABCTBEHHOE, COLMAIBHOE pa3BUTHE pebdeHKa. ITo
MPOSBIIAETCA B!

— BOCIHUTAHUU OCO3HAHHOM HKOJOTMYECKHU MPAaBUILHON MOTHUBALMU B TIOBEACHUU
U JIeSITENIbHOCTH uepe3 (opMUpOBaHME CHCTEMbl YOEKIEHUH, OCHOBAaHHBIX Ha
KOHKPETHBIX 3HAHUSX;

— CTAaHOBJICHUU JIMYHOCTH OOydYaromMxcs Kak I€JIOCTHOM, HaxoJslencs B
rapMOHUU C OKPYXAIOLUUM MUPOM, CIIOCOOHOM K PEIICHHIO KOJIOTUUECKHUX MPOoOieMm;

— MPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB pPEAM3AMKU MPOTrPaMMbl, HaIIEAIINX

CBOE OTPaXEHHE M KOHKPETH3ALHUIO B (hefepalibHOM paboueil mporpaMMbl BOCIIUTAHHUS.

Oco0enHocTH padoThHI MEAArora mo nNporpaMme

3ajaya memarora COCTOMUT B TOM, 4YTOOBI  CONpPOBOXZATh  IPOIIECC
npodeccuoHaIbHOM OpUEHTAMK 00YYalOIIUXCsl, PACKPBIBask MOTEHIIMAT 00YyJaroIuXCs
yepe3 BOBJIEYEHHE B MHOT0OOpa3HYIO JAESITENIbHOCTh, OPraHM30BAaHHYIO B Pa3HBIX
dbopmax.

[Ipu »TOM pe3ynbTaToM pabOTHl TieAarora B TMEPBYI oOudepedb SBISETCA
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yibTaTOB MEAAror MOXET JIOCTHYb,
yBJIEKasi peOCHKAa COBMECTHOM U MHTEPECHON UM O0OMM JEeSATEIbHOCTHIO, YCTaHABIMBAS
BO BpEMs 3aHATHA J00pOKeNaTeNnbHYI0, MOANEPKHUBAIONIYI0 aTMochepy, Hachlas
3aHATUS I1IEHHOCTHBIM coiepkaHueM. Kpome Toro, mporpamma MpeaycMaTpUBaET
OpraHu3alrIo SKCKYPCHiA, MPocMOTp GUIBLMOB U 3anuceld TB-mporpamm.

[Ipu wu3ydeHun OOyYAIONIUMHUCA TMPOTPAMMBI TIEAaror OCHOBBIBACTCS Ha
HECKOJBKUX OCHOBOIIOJIATAIONIUX MPUHIIMIIAX 00yUIeHUS:

— MPUHIUIT WHTETPATUBHOTO TMOAXOAa K OOy4YeHHI0. DTOT MPUHIMI HMEET
MEPBOCTENIEHHOE 3HAUYECHHE, TAK KaK YCBOCHHE MOJYyYa€MbIX 3HAHUN MO OMOTEXHOJIOTHUH
MpPEAIogaraeT TECHYK B3aMMOCBSI3b pa3HbIX ypoBHeu. IlepBeii  ypoBeHB —
MEKIPEIMETHBI— MPEANOIaracT B3auMOCBA3b OMOJIOTHH ¢ KYpcOM Mo XuMuu. Bropoi
YpOBEHb — TMPEIMETHbIA — OOYCJIOBJIEH B3aMMOIPOHMKHOBEHHUEM  Pa3HbIX

OMOJIOrMYECKUX KYpCOB (0OTaHUKH,300J10T MU, (DU3UOJIOTH U JPYTUX) B IpoLiecce



CTaHOBJICHHSI U M3y4yeHUs1 OuoTexHojoruu. Kpome Toro, Joruka OCBOEHUs MaTepuasa
MPOrpaMMbl MPEIOIAraeT JBUKEHUE OT OOIIEero K 4YacTHOMY M, HA HOBOM YpPOBHE,
BO3BpAILlEHUE OT YACTHOI'O K OOIIEMY.

— IIpuHUIMI HArIAIHOCTH;

— IIpuHIUII TOCTYNIHOCTH;

— IIpyuHIUII 0CO3HAHHOCTH.

[IpumepHas cxema NpoBeACHUS 3aHATUM 1O TPOrPaAMME MOKET OBITh TAKOM:

1. OOBsiCHEHHETEOPETUUECKOIOMAaTEPUATIAIOTEME.

2. TloaroroBka K 1a00paTOPHOMY MJIM MPAKTHYECKOMY 3aHSATHIO,0 OCYyXICHHE
00BEKTOB JUIsl MPAKTHYECKOTO 3aHSATHS.

3. IlpoBeneHME MPAKTHYECKOTO 3aHATHS — OCHOBHAas 3ajJada OCBOCHHE
METO0JIOTUH JAHHOT'O HKCIIEPUMEHTA.

4. Aunanus PE3YJIbTATOB OKCIICPUMCHTA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA

3aHaTUs B paMKax IporpaMMbl HaIIPABJICHbBI Ha obecrieucHue JOCTHIXKCHUA
O6y‘IaIOH_II/IMI/IC$I CICAyromux JHAYHOCTHBIX, MCTAIIPCAMCTHBIX W IHPCAMCETHBIX

00pa3oBaTeIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATDI:
B cghepe epasxcoancrozo éocnumanus:
— TFOTOBHOCTh K COBMECTHOM TBOPYECKON NIE€ATEIBHOCTH TMPU BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;
— CHOCOOHOCTH OMpEACNsITh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;
— TOTOBHOCTH K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BHITIOJTHEHUS YUCOHBIX,
MO3HABATEJILHBIX M HCCIIEIOBATEIbCKUX 3aJ1ad, YBAKUTEIBHOMY OTHOILICHUS K
MHEHHIO OIMOHEHTOB MPH OOCYXJCHUU CIIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO

COJIEp>KaHUS;

6 cqbepe nampuomu4eckoco 60CNUMAHUA.
— HOCHHOCTHOC OTHOHICHUC K IMPUPOAHOMY HACICAUIO W IMAMATHHUKAM IIPUPOLI,
JOCTHIXKCHUAM Poccun B HAYKC;
— CHOCOOHOCTh OLICHUBATL BKJIA[ pOCCHﬁCKHX YUCHBIX B CTAHOBJICHHC U PA3BUTHC
6I/IOHOFI/II/I, ITIOHMMAaHUEe 3HAaueHUs OWOJIOTMH B ITO3HAHUU 3aKOHOB IMpupoanl, B

JKU3HHU YCJIOBCKA U COBPCMCHHOI'O O6HI€CTBa;

8 cihepe 0YX068HO-HPABCMBEHHO20 BOCNUMAHUSL:
— CHOCOOHOCTH OLIGHHWBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HAHUEIUYHOTOBKJIAAaBIIOCTPOCHUEYCTONYMBOTO0YIYILIETO;

6 cqbepe acmemu4ecKkozco 6ocnumaHus.’

- HOHI/IMaHI/IGBMOHI/IOHaﬂBHOFOBOBI[GI?ICTBHﬂ)KHBOﬁHpHpO,HBIH@@I_ICHHOCTB;

8 chepe usuueckoeo socnumarus:
— TOHHWMAaHHUEIIEHHOCTU3I0POBOTONOE30MIaCHOT000pa3aKu3HU;
— OCO3HAHHUETIOCIIEICTBUUIMHETIPUSITHE BPE IHBIXTIPUBBIYEK(YIOTPEOICHUEATKOT OIS,

HApKOTUKOB, KYpEeHUS1);



8 chepe mpyo008o20 80CHUMAHUSL:

— TOTOBHOCTh K AaKTHBHOH JCSATEIHHOCTH OWOJOTHYECKOM M DKOJIOTHYCCKOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSATh TaKYIO JEATEIHLHOCTD;

— HHTEpeC K MPAKTHUYESCKOMY U3YUYEHUIO PO eCcCril,CBI3aHHBIXCONOIOTHEH;

— TOTOBHOCTb U CIIOCOOHOCTHKOOPA30BAHHUION CaMOOOPA30BaHUIO HAMPOTSIKEHUU

BCEM JKU3HU;

6 cqbepe IKOJlo2UYeCKOo2c0 60CNUMAHUA.
— JKOJOI'M4C€CKH HCHCCOO6p33HO€ OTHOIICHUC K NPUPOJAC KaK HCTOYHUKY KU3HU HaA
3€MJI€, OCHOBC €€ CYHICCTBOBAHUA,
— ITOBBIIIICHHUC YPOBHA AKOJOTMYECKOU KYJbTYPbI: an06peTeHHe OIIbITA

HJ'IaHI/IpOBaHI/ISIHOCTYHKOBI/IO]_ICHKI/II/IXBOBMO)KHBIXHOCJIGI[CTBI/Iﬁ JJIIA Oprxca}omeﬁ

Cpensbl;
— CIOCOOHOCTHUCIIONB30BATHIIPHOOPETAEMBIEIPUN3YYEHUUONOIOTMM3HAHNUS U
YMEHUs  NOpU  pelIeHHH  MpoOJeM,  CBSA3aHHBIX C  PAlMOHAIBHBIM

NPUPOJIOTIONF30BaHNEM  (COONIOACHHE TMpaBWJI TOBEICHHS B  TNPHUPOJE,
HaNpaBJICHHBIX HAa COXpaHCHHE pPAaBHOBECHUS B DKOCHUCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

— aKTHBHOE HETPHATHE ICHCTBHIA, MPUHOCAIINX BPEa OKpPYKAMOIIEH MPUPOIHON
cpele, yMEHHE TPOTHO3UPOBATh HEOIATrOMPHUATHBIC SKOJIOTUIECKUE TTOCIIEACTBHSI

MPEANPUHUMAEMBIX JIEUCTBUU U MIPEIOTBPAILATh HUX;

8 cghepe HayuHO20 NOZHAHUSL!

— TOHUMaHHeCcTeIU(DUKUONOIOTUHMKAKHAYKH,0CO3HAHUEEeepOIn B (POPMHUPOBAHUU
paIroOHAIBHOTO HAy4YHOTO MBIIUICHHS, co3JlaHue IIEJIOCTHOTO
NPEICTaBIEHUI000KPYKAIOMEMMUPEKAKOE TMHCTBETIPUPOIBI, YeTTOBEKA u
oOmecTBa, B TO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM U PEIICHHH MpoOIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

— YOEXIEHHOCTh B 3HAYUMOCTH OHOJIOTMH IJisi COBPEMEHHOW ITMBUIU3AIINU:
oOecrieueHne HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEeXHOJIOTHUH, CHOCOOHBIX pemiaTh PECypCHbIE MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA;MOMCKITY TEHBBIX0Ian3TI00aTbHBIXIKOJIOTUYECKUXITPOOITIEM "
oOecrieueHne mepexoga K  YCTOMYMBOMY  pa3BUTHIO,  PaAllMOHATBHOMY
WCITOJIb30BAaHUIO TPUPOJHBIX PECypcoB W (OPMHPOBAHUIO HOBBIX CTaHIAPTOB

JKU3HH;



— 3aMHTEPECOBAHHOCTDH B MOJIYUYEHUU OMOJIOTMYECKUX 3HAHUI B LEJSAX MOBBIILICHUS
o011eil KylIbTypbl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH KaK COCTABHOW 4YacTH
(GYyHKIMOHAJIIBHOW T'PaMOTHOCTH OOy4Yaromuxcs, (popMupyeMod HpH H3y4YEHHUH
OHOoJIOrHH;

— TMOHHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HAYKaX,CIIOCOOHOCTBUCIIONB30BATHIIONYYaeMbI€3HAHUA IIIaHATN3a
100BACHEHUSSIBICHUHNOKPYKaIOIErOMUPAUTIPOUCXOASIIIMXBHEMU3MEHEHU;
YMEHHEe1e1aTh0OOCHOBAHHBIE3aKIIFOUEHUSIHAOCHOBEHAY YHBIX(DAKTOBHU
UMEIOILIUXCS JAHHBIX C LIEJbIO MOJTYYEHHUs] TOCTOBEPHBIX BHIBOJIOB;

— CNMOCOOHOCTHCAMOCTOSITEIbHOUCIIONB30BATHOMOIOTMUECKUE3HAHUA IS  pPeleHuUs
npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUAX;

— OCO3HAaHHWE IIEHHOCTU HAYYHOM JAESTeNbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

— TOTOBHOCTBUCIIOCOOHOCTHKHENPEPHIBHOMYOOPa30BaHUIONCAMOOOPa30BaHUIO,
KaKTHBHOMYTIOJIy4€HHUIOHOBBIX3HAHUMITOOMOJIOTMMBCOOTBETCTBUH C

KN3HCHHBIMHU HOTp€6HOCT5[MI/I.

METANPEIMETHBIE PE3YJIbTATDI:
B cghepe o6naoenun ynusepcanonvimu yueoOHviMu HO3HABAMEIbHBIMU OCUICHBUAMU:
basosvie nocuueckue oeticmsusi:

—  CaMOCTOSTEIHHO(POPMYIUPOBATEUAKTYATU3UPOBATHIIPOOIEMY,pacCCMaTPUBATh €€
BCECTOPOHHE;

— HCTOJb30BaTHIIPHOCBOCHUN3HAHUUIIPUEMBIJIOTHIECKOTOMBIINIITICHUsI(aHATHN3a,
CUHTE3a, CpaBHEHHs, Kiaccuukanuu, o000IEeHNs), PacKpPhIBaTh CMBICIT
OMOJIOTUYECKUX TMOHATHN (BBIICISATh WX XapaKTEepPHbIC IPU3HAKH, YCTAHABINBAThH
CBSI3M C IPYTUMU TTOHATHUSIMU);

— ONpeAeNnaTh IeNu JCATEIBHOCTH, 3ajJaBasi TMapamMeTpbl W KPUTEPHUH UX
JOCTHKEHUSI, COOTHOCUTH PE3YyJIbTATHI ICSITENIbHOCTH C TIOCTABIICHHBIMU TIEIISIMU;

— WCTOJb30BaTh OMOJOTUYECKHUE TOHITHUS NIl OOBSCHEHUS (AKTOB W SIBICHUHN
YKWBOW IIPUPOJIBI,

— CTPOWTH JIOTHYECKUE PACCYKIICHUS (MHIYKTUBHbBIC, IETyKTUBHBIC, TI0 AaHAJIOTHH ),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBICHUSX,

bopMyITUpPOBATh BHIBOJIBI U 3aKJIFOUCHUSI;



— TPUMEHATh CXEMHO-MOJEIIBHBIE CPEACTBA IS IPEICTABICHHS CYIIECTBEHHBIX
CBA3€ M OTHOIIEHHH B M3y4aeMbIX OHMOJOTMYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYMI PA3HOTrO pOAa, BBISBICHHBIX B PAa3IMYHbIX HH()OPMALMOHHBIX

HCTOYHHKAX,

Oazoevle ucciedosamenbekue 0etcmeust.

— BJIAJICTh HABBIKAMH Yy4eOHO-HMCCIIEOBATCIIBCKOM M TPOCKTHON JCATEIBHOCTH,
HaBbIKaMUPa3peIeHUSITTPOOTIEM;CIIOCOOHOCThIOUTOTOBHOCTHIO K
CaMOCTOSATEILHOMY  TOMCKY METOJOB  pCHICHUS TNPAKTHYCCKUX  3ajad,
NPUMCHCHHIO PA3IMYHBIX METOOB TIO3HAHUS;

— HCTOJb30BaThPa3INYHBICBUABIICATEILHOC THITONOTYYCHUIOHOBOTO3HAHHS, ET0
WHTEPIIPETAIINH, MPEOOPA30BAHUI0 U TIPUMCHCHHIO B YUCOHBIX CUTYAIIUAX, B TOM
YKCJIC TTPU CO3TaHUM YUCOHBIX M COIMATBHBIX TIPOCKTOB;

— (QopMupOBaTh HAy4YHBIA THI MBINUICHHUS, BJIaJICTh HAYYHOW TEPMHUHOJIOTHCH,
KJIFOUE€BLIMH ITOHITHSIMHA U METOJAMHU;

— cTaBuUTh ® (OPMYJIMPOBATH COOCTBCHHBIC 33aJlayd B  00pa30BaTEILHOM

ACATCIIBHOCTHU U JKU3HCHHBIX CUTYAlUAX;

paboma ¢ ungopmayuei:

— OpHUEHTHPOBATHCS B PA3NTMUHBIX HCTOYHHMKAX HHPOpManuu (TeKCTe Y4eOHOro
oCcoOus, HAyYHO-TIOMYJISIPHOUITUTEPATYPE,OMOTOTHUECKUXCIIOBAPSX u
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3axX NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
UH(GOPMAIMIOPA3TUIHBIXBUA0BU(GOPMITPEICTABICHUS, KpUTHIECKUOIICHUBATD €€
JI0OCTOBEPHOCTh U HETIPOTHBOPEUYNBOCTH;

— (opMyIHPOBATH3ANPOCHIMIIPUMEHATHPAZTUIHBIEMETOABITPUIIONCKENOTOOPEOHO
JOTUYECKOMIHGPOPMAITNH, HEOO X0 TUMOM ITIIBBITOTHEHUS yUeOHBIX 3a/1a4;

— CaMOCTOSITEIHHO BBIOMpATH ONITUMAJIEHYIO dopMy  mpeacTaBICHHS
Oounonornyeckoil mHGopMaIHK(cXeMbl,IpadUKu, IMaArPaMMBbl, TA0TUIBL,PUCYHKH U
ap.);

— UCIOJIb30BAThHAYYHBIA A3BIK BKAUECTBE CPEACTBA MpHU paboTeC OMOJIOrMYEeCKOM
uHpOpMAIMEe: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U MaTeMaTHYECKHe
3HAKUHCUMBOJIBL, POpMYITbI,ad0peBUATYpPY,HOMEHKIATYPY,UCIIOJIb30BATHH

HpeO6paSOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAIHOCTH,
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6 c¢epe oe1a0eHusn yHugepcalibHbiMuU KOMMYHUKAMUBGHbIMU oelicmeusamu:

obuenue:

OCYIIECTBISIThKOMMYHHUKAIIMMBOBCEXC(PEPAXKU3HU;aKTUBHOYYACTBOBATHB
JUaNore WM JUCKYCCHU MO CYIIECTBY OOCYKIaeMOil TeMbl (YMEHHUE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CY)XJCHUSI OTHOCUTEIHHO BBHIMIOJHEHUS MpeiaracMoi
3a/1a4M, YYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh MO3UIIUNA APYTUX YUYACTHUKOB
JMajora Uiy JUCKYCCHH ),

pa3BEpHYTO M JIOTUYHO WU3JIaraTb CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHUEM

SI3BIKOBBIX CPCICTB,

co8MeCmHas 0esimelbHOCMb!

BLIOMpATh TEMAaTUKY W METOJbl COBMECTHBIX JICMCTBHUUA C Y4e€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEHN KaXXJA0r0 Wi€Ha KOJUIEKTUBA,
MPUHUMATBIIETMCOBMECTHOUIETEIbHOCTH,0PTaHU30BbIBATHUKOOPIUHUPOBATH
JEUCTBUS 110 €€ JTOCTHKEHUIO: COCTABIATh IUIAH JIEUCTBUM, paCpeieNIsITh POJIU C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOU PaOOTHI;
npejjaraTb HOBBIE TPOEKThI, OIEHMBATh HJIEM C TO3ULIMM HOBU3HHI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;
OCYILIECTBIIATHIIO3UTUBHOECTPATETNUECKOCTIOBEICHUEBPA3IINYHBIXCUTYALIUSAX,

IMPOABIIATH TBOPUCCTBO U B006pa}K€HI/IC, OBITh HMHHUIIWUAaTUBHBIM,

6 cghepe oenadenun yHusepCcanbHbIMU PeZyaAmUGHbIMU OCUCHBUAMU:

camoopearusayus.

UCIIOJIb30BaTHOMOIOTHYECKUE3HAHUS IIABBISIBICHUATIPOOIE MU XPEIIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM IEJIEBbIE M CMBICIOBBIC YCTAHOBKH
B CBOHUX JCHCTBUAX M MOCTYNKAax IO OTHOIIEHUIO K >KUBOW IPUPOAE, CBOEMY
310POBBIO U 3JI0POBBI0 OKPYKAIOLIUX;
pacIMpATbPAMKIY4eOHOTOMPEIMETAHA0CHOBEIMYHBIX TPEIOUYTCHUH;
JIeIaThOCO3HAHHBINBBIOOD,apTyMEHTHPOBATHET0,0PaThOTBETCTBEHHOCTh 3a

pelIeHHeE;

CAMOKOHMPOTIb:

AaBaATbOCHKYHOBBIMCHUTYAIUAM,BHOCUTbKOPPCKTUBBIBACATCIIbHOCT,OLICHNBATh

COOTBETCTBHE PE3YJIbTATOB LEISIM;

NPUHUMATh MOTHUBBI W ApPryMEHThl JPYTUX T@PU aHAIHW3E pPEe3yJIbTaTOB

ACATCIBbHOCTH,
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IMOYUOHANLHBIU UHMENNEKM, NPeOnoa2aruuli chopmupo8aHHOCmb.

CaMOPETYJIUPOBAHUsA, BKJIKOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHHAMATh
OTBETCTBEHHOCTH3aCBOEIIOBEACHHE,CIIOCOOHOCThAAANITUPOBATHCS K
HMOIIMOHATIBLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD;

BHYTPEHHEHMOTHBALUH, BKIFOUAOIIEHCTPEMIIEHUEKOCTXKECHUIOLIEIMN  YCIIEXY,
ONTUMHU3M, HWHHUIMATUBHOCTb, YMEHWE JEUCTBOBAaTh, MCXOIA1 M3 CBOUX

BO3MOXKHOCTEH;

npunsmue ceos u Opyeux.

HpI/IHI/IMaTBCC65{,HOHI/IM215[CBOI/IHC,Z[OCTaTKI/II/II[OCTOI/IHCTBa;

HpI/ISHaBaTBCBOel'[paBOI/IHpaBOI[pyrl/IXHaOIHI/I6KI/I.

HPEAMETHBIE PE3YJIBTATDI:

yMEHUE BIAJeTh CHUCTEMOM OWOJOTUYECKUX 3HAHWUM, KOTOpas BKIHOYAET
OCHOBOIIOJIAraloIMeONOTOTUIECKUETEPMUHBIMTIOH TUS (KU 3HB,KJIETKA, TKaHb,
OpraH, OpraHW3M, BHJ, NOMYJsAlUs, OHOCHHTE3 OejKa, HACJIEeICTBEHHOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE U JIP.);

BJIQJICHHME CHUCTEMON 3HAaHWH OO0 OCHOBHBIX METO/JAaX HAyYHOTO TIO3HAHMS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCHCTEM
(onmucaHue,u3MepeHne, IPoBeICHUEHAOI0IEHN );CTTOCOOAMUBBISBICHUSI
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE yCTaHABJIMBATh B3aUMOCBS3M MEXKIY CTPOCHUEM U (YHKIUSMHU: KIETOK
Pa3HBIXTKAHEW;0pTraHAMUHACUCTEMAMUOPTraHOBYPACTEHHM;
ATaNaMHUKJIETOYHOTOMKIIA)KU3HEHHBIXIIUKIOBOPTraHU3MOB;T€HOTUIIOM u
dbeHoTUIIOM;

YMEHHE peIIaTh IMOUCKOBBIE OMOJOTMYECKHE 3aJa4yH; BBISBISATH MPUYMHHO-
CJICICTBEHHBIE CBSI3M MEXKIY HCCICAYeMbIMA OMOJOTUYECKUMU OOBEKTaMH,
IpoleccamMyu W SABJICHUSMHU; J€JaTh BBIBOJABI W IIPOTHO3bI HA OCHOBAHUU
IIOJIyYE€HHBIX PE3YIbTATOB;
YMEHHEBBIJIBUTaTbI UIIOTE3bI, ITPOBEPSITHUXIKCIIEPUMEHTAIBHBIMUACPEICTBAMU,
bopMyIHpySTIETBUCCIICIOBAHNS;aHATN3UPOBATHIIONYYUEHHBICPE3yIbTAThIH
JIE€JIaTh BBIBOJBI;

YMEHHUE OLIEHMBATh 3TUYECKHUE aCIEKThl COBPEMEHHBIX MCCIEIOBAaHUM B 00JacTH
OMOTEXHOJIOTUHM UTC€HETUYECKUX TEXHOJOTHI(HANpaBIEHHOEU3MEHEHUETeHOMA U

CO3/IJaHH€ TPAHCTEHHBIX OPTraHU3MOB);

12



— YMEHHE MOTHUBHUPOBATH CBOI BbIOOp Oyayuiell mpoecCuOHaIbHON EATEIbHOCTH
B o0OJlacTh OWOJOTMHM, MEIUIIMHBI, OMOTEXHOJOTWH, CEJILCKOI'0 XO3SHCTBa;
yrayOisTh IMO3HaBaTENIbHBIA WMHTEPEC, HANpPABJICHHBIM Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEUTTPO(PECCUUUTIPOAOKEHUEONOIOTMIECKOT000pa30BaHUS B

OpraHu3aIMsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHHS.
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COIAEPKAHHUE KYPCA

Moayab«ArpoTrexHoJorum Hacrosmero u oyayumero».10xmnace(344)

1. BuotexHo0rusi Kak HayKa (44)

Hctopusi BOBHUKHOBEHUS! HAayKH, OCHOBHBIC DPa3Jelibl, CBSI3b OMOTEXHOJOTHUU C
IpyruMu HaykaMu (Ouosiorueid, 00TaHUKOM, 300JI0THel, MUKPOOUOJIOTUEH, OMOXUMUEH,
¢uznonoruert, TEHETUKOW, MEIMULUMHOM) M  OTpacisAMH  HPOMBIIIJIEHHOCTH
(mumieBas,jierkas),cebCKOroX03sUCcTBa(}kMBOTHOBOICTBO,PACTEHUEBO/ICTBO) "
3paBOOXpaHeHneM, u3BecTHble By3bl 1 HUU, cBsizaHHbIE ¢ OMOTEXHOIOTHUEH:

= DenepalibHOE rOCyJIapCTBEHHOE YUpPEXKIACHUE «DenepanbHbIid
ucce0BaTebCKUM HeHTp «DyHIaMeHTaIbHbIE OCHOBBI OMOTEeXHOJIOrun» Poccuiickoi
akagemun Hayk» (OUL] buorexnonorun PAH)!;

= denepanbHOE TOCYIAPCTBEHHOE OI0/KETHOE HAYYHOE YUPEKICHUE
«BcepoccuiCKU  HAayYHO-UCCIENOBATENBCKUM  MHCTUTYT  CEIIbCKOXO3SIMCTBEHHOU
ouorexunonorumy» (PI'BHY BHUNCE)?;

» QdefepallbHOE  TOCYJIAPCTBEHHOE  OIOJDKETHOE  HAY4YHOE  YUPEXKJICHHE
«DenepanbHBIMUCCIIEA0BATENBCKUNIIEHTP BCEpOCCUNCKMMNHCTUTY TTEHETUUECKUX
pecypcos pactennii umenn H.W. Basunosay» (PI'EHY ®ULL BUP)?;

» QenepaibHOE  TOCYAapCTBEHHOE  OIOPKETHOE  HAYYHOE  YyUpexKJICHUE
«Bcepoccuiicknii  HaAYyYHO-UCCIEAOBATEIbCKUNA  MHCTUTYT  CEJIBCKOXO3MCTBEHHOU
mukpooronorum» (PIEHY BHUUCXM)*;

» QenepaibHOE  TOCYAapCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUpEXKJICHUE
«DenepalibHBI  UCCIIENOBATEICKUN  HEHTP MHCTUTYT UMTOJOTMM W TE€HETHUKHU

Cubupckoro oraenenus Pocceuiickoii akagemun Hayky» (PIBHYULMI CO PAH)?;

'@enepanbHOErocyaapcTBeHHOCYyUpexkaeHue«denepanbHbIINCCIe10BATEIbCKUILIEHTD
«DyH/IaMeHTalbHbIE OCHOBBI OnMoTexHonorum» Poccuiickoii akanemun Hayk» (OUL] buorexnonoruu
PAH): opunmanensiii caiit. — URL: http:/www.fbras.ru

2MeiepaibHOE TOCYIAPCTBEHHOE OIOKETHOE HAYYHOE yupekaeHne «BcepocCHiiCKuii HaydHO -
UCCIIEIOBATENIbCKUM HMHCTUTYT CEIbCKO-X03siiicTBeHHON OuotexHosnorun» (O®I'BHY BHUUCH):
odurmaneueiii caiit. — URL: http:/www.vniisb.ru

3MenepaibHOE  TOCYIApCTBEHHOE  OMODKETHOE HaydHoe — yupexaeHwe «DenepaibHbIN
HCCIIEIOBATENBCKUM LIEHTP BCepOCCUIUCKUI MHCTUTYT N'€HETUUYECKUX pecypcoB pacteHui umenn H.U.
Basunosa» (PI'bHY ®UILL BUP): opuunansusiii caitr. — URL: http:/www.vir.nw.ru

‘DenepanbHOE TOCYIAPCTBEHHOE OIODKETHOE HAYYHOE yupekaeHue «BcepocCHiicKuii HaydHO -
UCCIIEIOBATENIbCKUN HMHCTUTYT CEJIbCKO-X03gicTBeHHON Mukpoouosnoruny (PI'BHY BHUNCXM):
oduuuanbhelii caift. — URL: http:/www.arriam.ru

*DeliepalbHOE  TOCYIAPCTBEHHOE  OMODKETHOE  HaydHoe  yupexienue «DenepaibHbIN
UCCIIeIOBATEeNbCKU IeHTp MHCTUTYT 1uTosiorun U TeHetuku Cubupckoro otaeneHus Poccuiickoit
akazemun Hayk» (PI'BHYULul' CO PAH): opuumanshslii caiir. — URL: http:/www.bionet.nsc.ru
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* QdenepaibHOE TOCYJAPCTBEHHOE aBTOHOMHOE O0OpPa30BaTENbHOE YUPEKIACHHUE
BbICIIEr0 00pa3oBaHusl «MOCKOBCKUN (PU3UKO-TEXHUUYECKUN MHCTUTYT) HAalMOHAIbHBIN
uccnenoBaTensckuii nentp» (PrAOY BO MOTN)!;

» QenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbICIIEr000pa30BaHusa«MOCKOBCKUITOCY1apCTBEHHBI YHUBEPCUTETUMEHU M.B.
JlomoHocoBa» (PI'BOY BO MI'Y)?;

» QenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
Beiciiero ooOpaszoBanus «CaHkT-IlerepOyprckuil TrocynapCcTBEHHBIH YHHUBEPCUTET)
(®Ir'BOY BO CII6I'Y)?,

» QdenepanbHOE TOCYAApCTBEHHOE ABTOHOMHOE 00pa30BaTENIbHOE YUPEKICHHE
Beiciiero  oOpa3oBanHusi «HoBocuOMpCKMIT  HallMOHANBHBIA  HCCIEAOBATENbCKUMN
rocyapcTBeHHsli ynusepcute» (PIAOY BO HI'Y)*;

» QdenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE O00pa3oBaTEIbHOE YUPEKICHUE
BhICIIETO OOpa3zoBaHusi «PoccHiiCKMT TOCYyAapCTBEHHBIM arpapHbli YHHUBEPCUTET —
MCXAumenuK. A Tumupszesan(PIEOYBOPI'AY-MCXAumenu K. A. Tumupsszepa)’;

* ABTOHOMHAas HEKOMMepdYeckas oOpa3oBaTeibHasi OpraHu3alsi BBICIIETO
o0pasoBanus «Hayuno-rexnonorundeckuii yausepcuter «Cupuycy (HTY «Cupuyc»)®.

CoBpeMeHHBIE  HANpaBlICHUS  Pa3BUTUS ~ arpoOMOTEXHONOTHMH.  MeTobl

OMOTEXHOJIOTHH B HAYKC U IIPAKTUKC. ]_—[eMOHCTpaHI/IH BI/I,ZIGOpOJII/IKOB7.

!®enepanbHoe  rOCYIapCTBEHHOE aBTOHOMHOE OOpa30BATENbHOE YUPEKICHHE BBICIIETO
oOpa3oBaHusi «MOCKOBCKMH (PU3MKO-TEXHUYECKUH HHCTUTYT) HAIMOHAJIBHBIA HCCIEI0BATEIbCKUN
neHtp» (PI'AOY BO M®TH): odbunmansherii caitt. — URL:http:/www.mipt.ru

2MesiepalibHOE  TOCYIAPCTBEHHOE  OIODKETHOE 00pa30BaTENbHOE  YUPEKICHHE  BBICIIETO
oOpazoBanusi «MOCKOBCKMI TOCyIapCTBEHHbIM yHHBepcuTeT wumeHn M.B. JlomonocoBay:
odurmanpueiii caidt. — URL: http:/www.msu.ru

3 MenepanbHOE TOCYJApCTBEHHOE OIOUKETHOE 00pa30BaTebHOE YUPEKIEHHE BBHICIIErO
obpazoBanus «Cankt-IletepOyprckuii rocynapctBensbiii  yHuepcure» (OI'BOY BO CIIOIY):
odurmaneueiii caifit. — URL: http:/www.spbu.ru

4 ®enepanbHOE TOCYIAapCTBEHHOE aABTOHOMHOE 00pa30BaTEIbHOE YUPEKIEHHE BBICIIETO
oOpa3oBanus«HoBocHONpCKUITHAITMOHATBHBIMNCCIIEI0BATEIbCKUHTOCY1apCTBEHHBIYHUBEPCUTETY
(®Ir'AOY BO HI'Y): odpuumanshslii caift. — URL: http:/www.nsu.ru/n

> denepanbHOE TOCYIapCTBEHHOE ONOPKETHOE 00pPAa30BATENBHOE YUPEKICHHE BBICIIETO
oOpa3zoBanus «Poccuiickuil rocynapctBeHHblit arpapHblii yHUBepcuteT — MCXA wumenun KA.
Tumupszera» (PI'bOY BO PITAY-MCXA umenn K.A. Tumupszesa): opuuuansueiii caift. — URL:
http:/www.timacad.ru/

% ABTOHOMHasHEKOMMepUECKas00pa30BaTeIbHAsSOPTraHU3alUABBICIIEr000pa30BaHHUs
«Hayuno-TexHonornueckuii yauepcurer «Cupuyce» (HTY «Cupuycy): opuumansusiii caiit. — URL:
http:/www.siriusuniversity.ru/

7 Cm. npunoxenue.
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Jlabopamopnule u npaxmuueckue pabomul

UccnenoBatenbekas pabota «Co3ianre OMOTOTHYECKH aKTUBHBIX J0OABOK U
BUTaMHUHOB.

UccnenoBatenbckas pabota «BbiBeneHHE HOBBIX COPTOB PACTEHUN, MOPOJ
’KUBOTHBIX C 33JJaHHBIMU CBOWCTBAMI.

Uccnenosarensckas padora «Co3nanue 0akTepuil, CHOCOOHBIX NepepadaThIBaTh
He(Tb U YCTPAHATH MOCIEICTBUS €€ Pa3IUBOB: IUTIOCHI U MUHYCBI».

Okckypeus («bruotexHonmorus: Hayka v )Ku3Hb») B By3 win HUN.

2. O0uue noHATHS OUOTEXHOJTOTHHU(2Y)
[TonsiTue OWOTEXHOJIOTMU. 3aueM YeJOBEKY OHOTEXHOJOTUHM, B 4YeM UX
MIPEUMYIIIECTBO MEpe]l XUMUUYECKUM CHUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBIIIJICHHBIC MUKPOOPIraHU3MbI, KIICTKU 1 TKaHH paCTeHHﬁ, KHUBOTHBIX.

JlabopamopHnule u npaxmuueckue pabomul
[Ipaktuueckas padota «lIpumepsl mprMeHEHUsT OUOJIOTMYECKHMX OOBEKTOB B

TBOEU KU3HN.

3. OcobennocTu arpodouorexHonornu(44)

Henu u 3amaun arpoOuoTexHonoruu. OCHOBHBIE OOBEKTHI arpOOHOTEXHOJIOTHH.
buoTtexHomornueckure moaxXo bl JUisl HaJEKHOTO COXPAHEHHS KOJUIEKIIUN TeHEeTHYECKUX
pPECYpPCOBPACTECHUMIKUBOTHBIX. [IOHATHSIONONEBBIX, invitroukpruokoiuiekuax.Poct  u
pa3BHUTHE XUBOTO OOBEKTAa B 3aMKHYTON CHUCTEME B KOHTPOJIUPYEMBIX YCIOBHSIX: Kak
5TO BO3MOYKHO.

OcCHOBHBIC TIOMEIICHUS JIJIs TIOJIHOLICHHOU paboThI IabopaTopruu OMOTEXHOIOTUH
(TaMrHAapHASKOMHATA,CBETOBAS,aBTOKIABHASIKOMHATHI, TIOMEIICHUE IS  TTPUTOTOBICHUS
MUTATENIBHBIX CPEJl, MOCUHAA): UX (PYHKIIMOHAT U OCOOCHHOCTH.

OcHoOBHBIE TPUOOPHI [JIsI OpraHU3auK J1abOpaTOpuu OMOTEXHOJIOTHH, HX
GYyHKIIME ¥ BO3MOXHOCTU (aBTOKJIAB, CyX0KapoBo# mikad, aucTwuisTop, pH-merp,
BECHl, JIAMHHAp-OOKC, CTEPWIM3AaTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIMMaTudeckass kamepa, Y O-MOHHM3aTOp, XOJOAWIBHUKN I XPAaHCHUS MUTATEIbHBIX
cpen u ap.). UHCTpyMEHTHI naJisi TMPUMEHEHUS METOAOB OMOTEXHOJOTHUH pPACTCHUU
(npenapoBasibHasi ~Wrfila, CKajblelb, MUHUET, HOXHUIBI). (OCHOBBI TEXHHUKHU
O0e3zonacHoctd npu padore ¢ mpudbopamu. OCHOBHbIE NPUOOPHI MJII OpraHU3alUU
nabopatopuu OMOTEXHOJIOTUHU: aBTOKJIAB, CyX0XKapoBol mikad, nuctuistop, pH-metp,

BECHI,JJAMUHAP-00KC,CTEPUIN3aTOPUHCTPYMEHTOB,CBE TOBAsIyCTAHOBKA,
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KJIMMaTh4deckass kamepa, Y @-HOHU3ATOp, XOJOJWIBHUKHU JJISI XPAHEHUS MUTATEIbHBIX
cpen u aAp. MHCTpyMEHTHI Jisi NPUMEHEHUS METOAOB OWOTEXHOJIOTMU PACTCHUM:

npernapoBajibHasd Urja, CKaJbIIC/ib, IIMHICT, HOKHUIIBI.

Jlabopamopnule u npaxmuueckue pabomul

[Ipaktuueckas pabora «KynbTypHOE pacTeHUE B KYJIbTYpPaIbHOM COCY/E: ONMUIIN
pacTeHue B IpOOUpPKe».

Hccnenosarensckas padota «PocT UepeHKOB paCTeHUH B BOJE C pa3HbIM YPOBHEM

pH».

4. KyabTypa KJIeTOK 1 TKaHeii(84)

MeToabIKyIbTypbIKIEeTOKUTKaHEWBcenekunu. KamrycnaskynbTypa. KyneTypa
KJIETOK U arperatoB kietok. KynbTypa mnpotoruiacToB. IloaydeHue coMaTHUECKHUX
TUOPHJIOB METOJIOM CIUSIHUS U30JMPOBAHHBIX MPOTOILIACTORB.

Knerounascenexnus. Ucnionp30BaHMEranaionIMUBCEIICKIINH.

[Ipumepsl NpUMEHEHUST KYIbTYpP KJIETOK M TKAaHEH B HAyUYHBIX UCCIICIOBAHUAX UB
npakTukepaznuaHeix HUM: 3HaKOMCTBO ¢ TUTEpaTypoil — HAYYHBIMUITYOJIMKAIIUSIMHU 110
pa3HbIM 00BbeKTaM (MUKpPOOBI, pACTEHHUSI, JKUBOTHBIE).

XapakTepucTHKa KJIETOK, KyJIbTUBUPYEMBIX in vitro. MopdoreHeTH4ecKue myTH
pa3BUTUS KIIETKU N VIITo.

W3BecTHBIE KOJJIEKIIMU OWOTEXHOJIOTHYECKUX OOBEKTOB — HMX pOJb, 3a/aud,
coctaB, nmpuMepbl (in  Vitro KOJUIEKIMH pPACTEHUM, KOJUIEKIIMM IITaMMOB
MUKpPOOpraHu3MoB. CeMHuHap Mo MpOYUTAHHON JTUTEPATYPE, TOKIAAbl O0YUAIOIINXCS ).

buorexHonorus mpou3BOACTBA KYJIbTYPbI KJIETOK, TKAHEH U OPTaHOB PACTECHUM.

JlabopamopHnule u npakmuuecku epabomol

[Tpaktuueckas pabora «[IpoToracTel KIETOK.

UccnenoBarensckas padoTa «CyIecTBYIONNE KOJUICKIIUU KIETOK U IIITAMMOB B
Poccun n ux ponb B pa3sBUTUM F€HETUYECKUX TEXHOJIOTUM.

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

OMOTEXHOJIOT).

5. IluTaTesibHbIE CPpeabl 1JI ArPOOMOTEXHOJIOruii(2 4)
Maxkpo-uMHKPOIIEMEHTBI, ICTOYHUKHU YTJIEBOJOB, BATAMU HBI, KETUPYIOIINE ar€HTHI.
THUIBI MATATENBHBIX CPEJ — KUJIKUE U TBEPIBIE.
[luratenbHble cpeapl JUisi OMOTEXHONOTMM pacTeHUM. Pa3paboTka HOBBIX

MUATATEIbHBIXCPEI, BTOMUYHCIIE BKIIFOYAIOIIUXONOCTUM YIS TOPBIUIPYTUE PET YIS TOPHI
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pocta. MeToapl ONTMMM3allMM NHUTATENBHBIX Ccpea. (OCHOBHBIE KOMIIOHEHTHI
MUTATENbHBIX Cpell  (MAKpOdJIEMEHThI, MHUKPO3JIEMEHThl, HMCTOYHUKH YIJepoja,
BUTAMUHBI, JKEIUPYIOIIUE areHThl, PEeryiasaTopbl pocTa). YpoBeHb pH mnuTaTtenbHOU

Cpelbl ¥ ero BIUsHUE HA pa3BUTHE pacTeHu. Beckl, pH-meTp.

Jlabopamopnule u npaxmuueckue pabomul

JIaGoparopnas padota «lIutarenbHble Cpesibl U YCIOBHS KyJIbTUBUPOBAHMS,
KYJbTYpPbI PACTUTEIbHBIX KJIETOK U TKAaHEW.

[IpakTuueckas pabora «lIpuroToBneHrne CTOKOBBIX (MATOYHBIX) PacTBOPOB
MaKpO- ¥ MUKpPO3JIEMEHTOB MUTATENBHOM CpeAasbl 1o nponucu Mypacure u CKyray.

[Ipaktuueckas pabota «lIpuroroBieHue NUTATENBHBIX Cpel Uil BBEICHUS

B KYJIBTYDPY in Vitro».

6. Peryasitopbl pocta Kak GakTopbl ycnexa OMOTeXHOJIOTuN pacTeHnid(44)

Poct u pasButue pacrenuil. OcrtanbHble ATamnbl oOHTOoreHesza. OoOmue
3aKOHOMEPHOCTH POCTa PACTEHUIA.

OcHoBHBIE KJIacChl (PUTOTOPMOHOB(2YKCUHBIL, IIMTOKUHUHBI,TH00eperinabl, ABK,
ATHJICH U Jp.) U UX (PYHKIMHU Ha pa3HBIX dTanax pa3BUTHs PaCTECHUS.

N3BecTHBIE TEHETUYECKUE MEXAHU3MBbI, KOHTPOJUPYIOIIUE POCT U PA3BUTUE
pacTEHUI.

DHJIOT€HHBIEUIK30TEHHBIEPETYIATOPHIPOCTAPACTEHUUBIIPOOUPKE.

JlabopamopHnule u npakmuueckue pabomol
JlaGoparopHas pabora «DeHOTUITHYECKAs OIICHKA POCTa U Pa3BUTHS PACTEHUM B

3aBUCUMOCTH OT HaJIM4Us (PUTOrOPMOHOB B MTUTATENBHOU CpPEIey.

7. buorexnosorus pacreauii(104)

Bo3MOXHOCTH TprMEHEHHS] arpOOMOTEXHOJIOTH B CEJIEKIIMU,CEMEHOBOJICTBE U
MMUTOMHUKOBOJICTBE.

bosnesnn u ummynurer pacrenuii: otTH.M.BaBunoBa 10 COBpEMEHHOCTH.

VYcKopeHHast U TpaJWIIMOHHAS CEJIEKIMS: COKpAIllaeéM CPOKH MOJYYEHHUS HOBBIX
coptoB. OcHOBHBIE MeTOnbI cenekiuu. [ubpuauzamms. @opmer or6opa. OCHOBHBIE
HaIpaBJICHUSICEIEKIINU: yIIYyUYIIEHUEYPOKANHOCTH,yCTOMUNBOCTUKOMOTUYECKUMU
abuoTndeckuM (paktopam.

O3n0opoBiieHHE PACTEHH OT BHUPYCOB C TOMOIIBID METOJ0B OHOTEXHOJOTHH:

METO/IBIKYJIbTYPBIAITUKAIBHBIXMEPUCTEM, TEPMOTEPATINN, XEMOTEPATAN, KPUOTEPATINT
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HMKOMIUIEKCHOWTepanuu. [ lomydeHne 03 10poBiIeHHOr0Iocaj0YHoromaTreprana—
KIyOHEeHKapTO(denIucaKeHUEBILIOA0OBBIXKYIBTYP.

KynpTrBupOBaHME pacTUTENBHOIO MaTepuana B KYJIbType Iin Vitro: OCHOBHBIE
MIPUHLMINBIL U MOJAENH KyJIbTUBHpPOBaHMs. Kamrycorenes, CyCIEH3MOHHBIE KYJIBTYpPBI
pacteHuil. MUKpopa3MHOXXEHUE pacTeHUH. DKOHOMUUYECKUU 3P(DEKT OT BHEIPEHUS
METO/I0B OMOTEXHOJIOTUH B PACTEHUEBOICTBO.

Kpuoxpanenuepacrennii. Kpuonporekropsl.IlocTkpuoreHHasperenepanusi.

buonornueckne cpencrBa 3allUThl PACTEHUMN: NMPEUMYIIECTBA U MEPCHEKTHUBBI

IMPUMCHCHU . TepMoc " COCYyI I[Bfoapa C KMJIKHUM a30TOM, KpI/IOHpO6I/IpKI/I.

JlabopamopHule u npakmuueckue pabomol

[TpakTtuueckass pabota «Pa3MHOXeHHE IUIOAOBBIX PACTEHUN YEPEHKOBAHHEM U
MUKPOPa3MHOKEHUEM — TIPUMEP MaJUHBI (WJIH 3€MJITHUKH, €KEBUKH, CMOPOIUHBI)».

[TpakTuyeckast pabora «BBeneHre pacTeHU B KyJIbTYpY in vitro u NojAepKaHue
YUCTOU KYJIbTYPBI DKCIZIAHTOBY.

[Ipaktuueckas pabora «Pa3mMHokeHHEe KapToemsi B TPOOUPKEY.

UccnenoBarensckast pabota «Kak moigydaroT MOTOMCTBO  BET€TaTHBHO
Pa3MHOXKAEMBIX KYJIbTYpP €CJIH HE CEMEHAMU ?»

UccnenoBarensckass pabota «BeIpammBanue pacTeHHii B NPOOHpKeE».

UccnenoBarensckas padota «Kak 605bs KOpOBKa yposkail criacaia—

0 COBPEMEHHBIX CIIOCO0ax OMOJIOTMYECKOM 3aIUThl PACTCHUM.

Monayab «CoBpeMeHHbIe O0MOTEXHOJIO0THHU B ceekuum». 1 1kmacc(344)

1. 'eneTnueckue pecypcbl Poccnu(64)
CrpareruncoxpaHeHusreneTnaeckuxpecypcon.CoxpaHeHUEpaCTeHUN insitu
uexsitu.
buopecypcupie komrexkuuu Poccun. Koiuleknusi TeHETHYECKUX pecypcoB
pactenuii BUP. T'epbapuit BUH. Komnekuus TeHETHYECKHX PECYPCOB KHUBOTHBIX
BHUUI'PXK. Komneknun kinetok u  mrammMoB  BHUHUMCXM. JlemoHcTpamus

BHJICOPOJIMKOB' .

JlabopamopHule u npaxmuueckue pabomul
UccnenoBatenbckas padota «Ilo marepuanam gopyma «l'eHeTuueckue pecypcesl

Poccun» (BbIOpaTh J1H000M NOKIAA U MOJTOTOBUTH IO HEMY COOOIIEHUE).

! Cm. mpunosxenme.
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2. OcHOBBI TeHeTHKH M ceJieKInu(84)

HaciienctBeHHOCTH U U3MEHYNBOCTb—OCHOBHBIE CBOWCTBA KUBBIX OPTaHU3MOB.
N3MeHYnBOCTh MyTalMOHHAS U MOAM(DUKAIIMOHHAS.

I'en — MarepuanbHBII HOCHUTEIb HACIEICTBEHHOCTH M  HU3MEHYMBOCTH.
HyxknenHoBble KUCIOTHI. JIoKanu3anus reHEeTUYECKOro marepuana B KieTke. JleneHue
kietok.Penmukanus/JHK.OcHoBHas morMmaMonekynsipHoROnoaorun. TpaHCKpUIILIHSL.
Tpancuanusa. Myranuu.

3aKOH rOMOJIOTMYECKHX PAJIOB B HACIIEICTBEHHON n3menunBoctu H.M. BaBunosa

B 1920 1 2020 rr. JleMoHCTpanus BUACOPOIUKOB',

JlabopamopHhule u npaxmuueckue pabomul
[Ipaktuueckas padbora «MoaupukalMoHHass U3MEHYUBOCTh B MPUPOJIE»(coOpaTh
Y CPABHUTH JIUCThA, IBETKH C OJJTHOTO PACTEHUSI H/WIIU C Pa3HBIX).

Uccnenoarenbekas pabota «I'MO-3T0 MyTauu uiid MouduKaIim ?»

3. UnxxeHepusi B Ouosiorum pacrenunii(154)

Knerounas u reHHas MHXEHEPUS PACTCHUH JIJIs1 pa3BUTHS CEJICKIINH.

[IprpoaHO-TpaHCTE€HHBIE PACTEHUS.

Pacrenns-6uodabpuku.

buotexHoornueckue MeToIbl B CEJICKIIMU PACTCHUH.

['eHeTnyeckoe peHaKTUPOBAHUE KYJIBTYPHBIX pACTEHHH. YeM Te€HETHYEeCKOe
pEIaKTHPOBAHHUE OTINYACTCS OT FT€HETUYECKOW Mo Iu(pUKAIUH.

ITorick HOBBIX T€HOB-MUILICHEN :CYyIIECTBYIOIIIME MeToAuKH. [IpoBenenue in silico
aHaJn3a.

['eHHas WHXEHEPUS 3E€PHOBBIX KYJIbTYp. ['€HHAas WHXKEHEpPHs XJIOMYaTHHUKA.
'ennas wHxxeHepus Tomata. ['eHHass MHXKEHEpHsT COM. | €eHHass MHXKEHEPHUs IUIOJOBBIX

KynbTyp. ['eHHas umkenepus kaproderns. J(eMOHCTpanus BUAEOPOITUKOBZ,
YIbTY

JlabopamopHule u npakmuueckue pabomol
[IpakTuueckas padbora «IIpoBenenue in silico ananuza JJisi IOUCKA HOBBIX T'€HOB-

MUILIEHEN I peaKTUPOBAHUS KYJIbTYPHOTO pacTeHus (Ha BHIOOD)».

4. Un:xkeHepusi B OMOJIOTUM KUBOTHBIX(5Y)
CoBpemMeHHBIE METOALl B JKMBOTHOBOJACTBE: TpAHCIUIAHTAIMs ASMOPHOHOB,

XUMCPHBIC )KUBOTHBIC, KIOHHNPOBAHHUC.

! Cm. mpunnosxenwe.
2 CM. IpuIIoKeHHe.
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I'ennas HHXXCHCPUS B )KUBOTHOBOJICTBC.

Jlabopamopnvle u npakmuueckue pabomol

[IpakTtuueckas padota «lIpoBenenue in silico ananuza 1 MOUCKA HOBBIX T€HOB-
MULIEHEN I peAaKTUPOBAHUSI JKUBOTHOTO» (HA BBIOOP).

UccnenoBatenbckas pabora «['eHHas MHXXEHEpPHUs] JKUBOTHBIX: apryMEHTHI 3a

H IIPOTUB».
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TEMATHUYECKOE IINTAHUPOBAHHUE

Mopyib «ATrpoTexXHOJIOTMH HACTOsIIero u oOyaymero». 10 kiace

TeMsbl 3aHATHIA

KoanuecTBo yacoB

BCEro

KonTpoOonbHBIE

IIpakTnyeckue n

DuekTpoHHbIE (HU(PPOBLIE)
o0pa3oBaTesbHbIE PeCypChl

PadoThI HCCJIeI0BATENbC
KHe padoThl

1. buorexHonorus kak Hayka| 4 0 3 https://lesson.edu.ru/

06/10
2. OO01me oHITUA 2 0 1 https://lesson.edu.ru/
OHMOTEXHOJIOTHH 06/10
3. OcobeHHoCcTH 4 0 2 https://lesson.edu.ru/
arpoOMOTEXHOJIOTUH 06/10
4. KynbTypa KIETOK U 8 0 3 https://lesson.edu.ru/
TKaHEH 06/10
5. IlutaTenbHbie Cpeabl A 2 0 1 https://lesson.edu.ru/
arpoOMOTEXHOJIOTUM 06/10
6. Perynstopsl pocta Kak 4 0 3 https://lesson.edu.ru/
dakTopsl ycriexa 06/10
OMOTEXHOJIOTUU PACTECHUN
7. buorexnomnorust pacreauii| 10 0 6 https://lesson.edu.ru/

06/10
UTOI'O 34 0 19

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTUN B cesekuum». 11 kiace

TeMbl 3aHATHIA

KoaunuecTBo yacon

BCero

KoHTpoJbHbIe

IIpakTHueckue u

DJIeKTPOHHbIE
(uugpoBbie)odpazoBaTeTbHbI
€ pecypchl

paﬁOTLI Hccl1eaoBaTe/1bC
KHe padoThl

1. 'eneTnyeckue pecypcobl 6 0 1 https://lesson.edu.ru/0
Poccun 6/11

2. OCHOBBI T€HETHUKH U 8 0 2 https://lesson.edu.ru/0
CCJICKLIUU 6/11

3. Unxenepus 15 0 1 https://lesson.edu.ru/0
B OMOJIOTHM paCTCHHI 6/11

4. Nnxenepust 5 0 2 https://lesson.edu.ru/0
B OMOJIOTMH KUBOTHBIX 6/11

NUTOI'O 34 0 6
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Temwbl 3auamuii

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

Buowi oesmenvnocmu obyuarowuxcs

Monpyab «ArporexHosorum Hactosimero u oyaymero». 10 kiaace (34 yaca)

1.buoTEeXHOJIOT U KaK HayKa

4

HcTopust BOSHUKHOBEHHS HAYKH,
OCHOBHBIE pa3/iebl, CBA3b
OMOTEXHOJIOTUH C IPYTUMH HAYKaMH
(bmosorueit,00TaHUKOM, 300JI0THEH,
MUKPOOHOIOTHEH,0N0OXUMUEH,
bu3noIorueH, reHeTUKOM,
MEJIUIIMHON) U OTPACIIIMH
IPOMBIIIJIEHHOCTH(TTUILIEBAs, JIETKas ),
CEIIbCKOT'0 X035HCTBa
(’KMBOTHOBO/ICTBO,PACTCHUEBOCTBO)
U3JIPaBOOXPAHCHUEM, N3BECTHBIC
By3st 1 HUU, cBs3anHbIE

C OMOTEXHOJIOTHCH:
OUIllbuorexnonorunPAH,
O®I'bBHYBHUUCE,

OI'BHY®UIL] BUP,
OI'BHYBHUUCXM,

PackpbIBaTh cojiepkaHue TESPMHUHOB
Y TIOHSITHI: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
WCCJICIOBAHUN U TTPOTHO3UPOBATH
pE3yJIBTAaThl SKCIIEPHMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAyYHBIE
IIIKOJIBI B 00JIaCTH OMOTEXHOJIOTUH.
Paznuuars pazaensl OMOTEXHOIOTHN
KaK HayKHU.

CpaBHHMBATH CBSI3b OMOTEXHOJIOTUU
C Pa3IUYHBIMHM OTPACISIMH HAyKH U
MPOMBIIIIICHHOCTH.

BBISABIATE paznuuus MEXITy
pazjaenaMu OMOTEXHOJIOTHH.
dopMyIupOBaTh U OOBACHATH

[IpyHIIMIT pa3BUTHS HAYKH
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Temwbl 3ausamui

2.001me moHsATHS

OMOTEXHOJIOTUHA

Konuuecmeo

yacoe

OcHogHoe cooepoicanue

OI'BHYULul COPAH,

OI'AOY BO MOTU,

dI'bOY BO MI'Y,

dI'bOY BO CIIoI'Y,

OI'AOY BO HT'Y,
OI'BOYBOPI'AY-MCXAnmenun
K.A. Tumupsizena.

CoBpeMeHHbIE HANPABJICHUS PA3BUTHS
arpoOuoTexHoJoTHi. MeToab

OMOTEXHOJIOTHH B HAYKC U IIPAKTUKC

[TonsiTe OMOTEXHOIOTUHU. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH,B YEM UX
MIPEUMYIIECTBO Mepe]l XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TTPOMBIIIICHHBIC
MUKPOOPTaHU3MBbI, KJIETKH U TKaHU
pacTEeHHH, )KUBOTHBIX.

[IpakTueckas pabora«lIpumeps

Buowt oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrImostHeHHe peIIoKEHHBIX
UCCIIeIOBATEILCKUX PA0bOT:
«Co3manre OMOJIOTMIECKU aKTHBHBIX
n00aBOK M BUTaMHHOBY,«BbIBeIeHNE
HOBBIX COPTOB PACTCHHIM, ITOPO/T
KUBOTHBIX C 3aJaHHBIMH
cBoiicTBaMmn», «Co3/1aHne OaKTepui,
CIOCOOHBIX TIepepadaTriBaTh HEDTH

U YCTPaHSTh MOCIIE/ICTBUSA €€
Pa3IUBOB: TUTFOCHI U MUHYCBI.
Okckypeus «buorexHomorus: Hayka

Y )XU3Hb» B By3 uinu HUN
PackpbiBaTh comepxaHue TEPMUHOB

Y TIOHATHI: 00BEKTHI OMOTECXHOJIOTHH,
KJIETKU U TKaHW PACTCHUM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh MpoIIECC
OMOTEXHOJIOTUYECKOTO MPOU3BOCTBRA.
XapakTepru3oBaTh Pa3IMYHbIC

00BEKTHI OMOTEXHOJIOTUH.
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Temwbl 3auamui

3. OcobeHHOCTH

arpoOMOTEXHOJIOTMHU

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

IIPUMCHCHUA OMOJIOTHYECKHUX

00BEKTOB B TBOEH KU3HHY

[enu u 3a1aun arpoOUOTEXHOJIOTHH.
OCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

brnorexHosornueckue moaxoabl

Buowt oesmenvnocmu obyuarowuxcs

PaznmuyaTh IpOMBINIIICHHEIC
MUKPOOPTaHU3MBbI, KJICTKH U TKaHH
pacTCHHH, )KUBOTHBIX KaK
OMOTEXHOJIOTHYECKHE OOBEKTHI.
CpaBHUBATbh MEX]ly COOOM IPOLECCHI
XHMHYECKOI0 CUHTE3a U
OMOTEXHOJIOTUH.
BrisBnsteHanboneesppexkTuBHbIC
00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOEHHOCTH
CTpOoeHUsI M HYHKIIUHU PA3TUIHBIX
OMOJIOTHYECKUX OOBEKTOB.
dopMyIupoBaTh U OOBSICHATH
MPUHITUTT PaOOTHI
OMOTEXHOJIOTHYECKOTO ITPOU3BOJICTBA
BBIOPAHHOM TPYIIIBI BEIIECTB/
MaTepHaoB

PackpeiBaTh conepxanue
TEPMUHOB M TIOHSITHI: COXpaHCHUE
pPacTEHUWH KUBOTHBIX, BUJIBI
KOJJICKITU I

r€HETUYECKOrOpa3zHoo0pasusl.
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Temwbl 3auamui

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

JUTSI HAJIS)KHOTO COXpaHEHUS
KOJUTCKIIMHT€HE TUYECKIXPECYPCOB
pacTeHul U )XUBOTHBIX. [loHATHSA
OIOJIEBBIX,INVIIro
UKPUOKOJUIEKIHsIX. PocTHpasBuTHe
KUBOTO 00BEKTA B 3aMKHYTOM
CUCTEME B KOHTPOIUPYEMBIX
YCIIOBHUSAX: KaK 3TO BO3MOYHO.
OCHOBHBIC ITOMEIICHUS
JUTSITIONTHOIICHHOMPAOOThI
JabopaTopuu OMOTEXHOJIOTUH
(TaMrHapHasi KOMHaTa, CBETOBas,
ABTOKJIAaBHASIKOMHATHI,TOMEIICHHUE
JUTSI IPUTOTOBJICHUS] TUTATEIIHHBIX
cpen, MoedHas): uX (PyHKIIMOHAT
U 0COOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSL OpTaHU3AIUU

JabopaTopuu OMOTEXHOJIOTHH,

uX (PyHKIIMIY BO3MOKHOCTH
(aBTOKJAB,

CyX0XapoBoil mKad, TUCTHILISATOP,

Buowt oesmenvnocmu obyuarowuxcs

OnuceIBaThIPOLECCCOXPAHEHUS U
Pa3MHOXKEHUS pPaCTCHUMN
BKOHTPOJIMPYEMBIXYCIOBUSAXCPEIBIL.
Xapaktepu3oBaTb(azbIpocTa
VPa3BUTUAPACTCHUNB3aMKHYTOU
CUCTEME.

PasznuuaTenpenmyiecTBa
WHEJ0CTaTKUPA3IUYHBIXTUTIOB
KOJIJICKIUH.
CpaBHUBATHITAINIBIPAOOTHI

B J1a00OpaTOpUU OMOTEXHOJIOTHUH.
BrispnsateHanboneeshpexkTuBHbIC
NPUEMBIIISICOXpaHEHUI00Pa3IIOB
pAaCTEHUH U )KUBOTHBIX.
XapakTepu30BaTbOCOOCHHOCTH
CTpOCHUSN () YHKITMNOOPA3II0B
pacTeHUN.
DopmMynUpPOBaATH 151

MPUHIUIIKPUOKOHCEPBALIMMPACTCHUI

00BICHATH



Temwbl 3auamui

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

pH-meTp, Bechl, laMmuHap-00KC,
CTEPHUIIN3aTOP HHCTPYMEHTOB,
CBETOBAs YCTAHOBKA,KIIMMATHYCCKAsI
Kamepa, Y O-uonusarop,
XOJIOTUITLHUKH JIJIST XpaHEHUS
MUTATEIbHBIX CPEl U JIP.).
HNHCTpyMEHTBI 1)1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUH PACTCHUN
(mpenapoBaIbHAs MIJa, CKAIbIICIb,
MUHIET,HOKHULIBI ). OCHOBBI TEXHUKU
0e30macHOCTH TIpu paboTe

¢ mpudopamu. OCHOBHBIE TTPUOOPHI
JUTSL OpraHu3aIuu J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0KapoBoi mKad, TUCTHILIATOP,
pH-meTp, Bechl, lamuHap-O0KC,
CTEpUITU3AaTOP HHCTPYMEHTOB,
CBETOBAsl YCTAHOBKA, KIIMMATHYECKas
kamepa, Y ®-uonuzarop,
XOJIOMUILHUKH JIJIST XPaHEHUS

MATATEIBHBIX CPEIl U Jp.

Buowt oesmenvnocmu obyuarowuxcs



Temwbl 3auamuii

4 KynpTypa KIETOK U TKaHEH

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

HNHCTpyMEHTBI 17151 MPUMEHEHUS
METOJ0B OMOTEXHOJIOTUM PACTCHUI:
MpEnapoBaIbHAS UTJIA, CKAJIBIENb,
MAHIIET, HOKHULIBI.

[TpakTuyeckas pabora«KynbrypHoe
pacTeHue B KyJIbTypaJlbHOM COCY/IE:
OTIUIIIN PACTCHUE B MMPOOUPKEY.
UccnenoBatenbckass pabora «Poct
YEPEHKOB pacTeHUid B BOJE C
pa3HbIM ypoBHEM pH»

Mertoasl KyJIbTyphl KJIETOK U TKaHEH
B cenekuu. KammycHast KynbpTypa.
Kynbrypa KIeTok u arperatoB KJIETOK.
Kynprypa nporonnactos. [lonydenue
COMAaTHUYECKHX THOPUIOB METOJIOM
CIIVSIHUSL U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Knerounas cenexuus. Mcnonb3zoBanue
TarIOUJMU B CEJIEKIUU.

[IpuMepsl NpUMEHEHUS KYJIBTYP

KJICTOK 1 TKaHEeH B Hay4YHbIX

Buowt oesmenvnocmu obyuarowuxcs

PackpsiBaTh cofep:kaHE TEPMUHOB
Y TIOHATUI: KaJUIyC, IPOTOIUIACT,
COMATUYECKUI TUOPU/I, TATUIOMI,
HITaMM.

OnuceIBaTh NpoIIECC
KYJbTUBUPOBAHUSAKICTOKUTKAHEN
PacTeHUH U )KUBOTHBIX.
XapakTepu30oBaTh Pa3HbIE TaIIbI
KYJbTUBUPOBAHUSAKICTOKUTKAHEN
PacCTeHUH U )KUBOTHBIX.

BrisBisiteHanOoneeshpexkTuBHbIC
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Temwbl 3auamui

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

UCCIIEJIOBAHUSAX U B MPAKTUKE
pasnununbix HUW: 3HakomMcTBO

C JIUTEPATYPON — HAYYHBIMU
nyOJUKAIUAMU IO pa3HbIM 00bEKTaM
(MHKpPOOBI, pacTEeHUS, )KUBOTHBIE).
XapakTepuCcTUKA KIETOK,
KYJIbTUBUPYEMBIX 7 VIITO.
MopdoreHeTndeckue myTH pa3BUTHS
KIIETKH in Vitro.

N3BecTHBIE KOMIEKIINU
OMOTEXHOJOTUYECKUX OOBEKTOB —
UXPOJIb,33/1a41,COCTAB, IPUMEPHI

(in vitro KOJJIEKIIMN PACTCHU,
KOJUIEKLIUH IITAMMOB
MUKpOOpranu3MoB. CeMuHap

10 ITPOYUTAHHOU JINTEPATYPE,
JOKJIA bl OO YJAFOIITHUXCS ).
buorexHonorus npou3BoACTBa
KYJIbTYpbI KIIETOK, TKAHEU U OPraHOB

pacTeHui.

Buowt oesmenvnocmu obyuarowuxcs

METObI KYJIbTUBUPOBAHUS KIETOK

Y TKaHEW PACTEHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepu30BaThOCOOCHHOCTH
cTpoeHus U QYHKIIMHU KIETOK
WTKaHEUPACTECHUM,)KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyIupOBaTh U OOBSICHATH
MIPUHIUANBBIKMBAEMOCTH,POCTA
HMPA3BUTHUAKYJIBTUBAPYEMBIXKIETOK U

TKaHEN
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Temwbl 3auamui

5. IluraTenbHbIE Cpeabl

JUTSL arpOOHMOTEXHOIOTHIA

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

[TpakTuueckast pabota «IIpotormactsl
KJIETOK.

UccnenoBatenbckas paboTa
«CymecTBYyIOINE KOJJIEKIIUH KIETOK
¥ mTamMMoB B Poccun u ux poJib

B PA3BUTUU F€HETUYECKUX
TEXHOJIOTUI.

UccnenoBarenbckas paboTa

«I".J1. KaprieueHKo KaKk reHeTHK-
AKCIIEPUMEHTATOP U OMOTEXHOJIOTY
Makpo- 1 MUKPO3JIEMEHTBHI,
VCTOYHUKHU YTJIEBOJIOB, BATAMUHBI,
KETUPYIOIINE areHThl. THUIIbI
MUTATEIbHBIX CPEIl — KUIKHUE

U TBEp/bIE.

[InuTaTenbHbIEC CpEIbI

JUTsl OMOTEXHOIOTUU PACTCHHIMA.
Pa3paboTka HOBBIX MUTATEIHHBIX
Cpell, B TOM YMCJIE BKIIOYAKOIINX
OMOCTUMYJIATOPHI U APYTHE

peryaaTopsl pocta.MeToabl

Buowt oesmenvnocmu obyuarowuxcs

PackpsiBaTh cofep:kaHE TEPMUHOB
Y TIOHSATUI: IUTAaTENIbHAS CPea,
KOMIIOHEHTBI IUTATEIIBHON CPEJIbI,
pH pactBopa.

OnuchIBaTh NPOLIECC TPUTOTOBIECHUS
MATATENBHBIX CPEM ISl PA3HBIX
OOBEKTOB.

XapakTepu3oBaTh MPOLECC
MIPUTOTOBJICHUATUTATEIbHBIXCPE/T

B 3aBUCUMOCTH OT BEIOPAHHOTO

00BEKTAUCCIIEIOBAHUS.
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Temwbl 3ausamui

Konuuecmeo

yacoe

OcHogHoe cooepoicanue

ONTUMU3AIUHU TTUTATEIBbHBIX CPEI.
OCHOBHbBIE KOMIIOHEHTHI TUTATEIBHBIX
cpen (MakpodJIeMEHTHI,
MUKPOIJIEMEHTHI, UCTOYHUKH
yIJIepoJia, BATAMUHBI, KETUPYIOIINE
areHTBI, PETYJATOPBI POCTA).

Yposens pH nutarensHOM Cpebl

U €ro BJIMSTHUE Ha Pa3BUTHE PACTECHUM.
Becsl, pH-meTp.

Jlabopatopnas paborta«lluTaTenbubie
Cpeabl U YCIOBUS KyJIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIbHBIX KIETOK

Y TKaHEW».

[TpakTrdeckas padora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MaKpo- U
MUKPO3JIEMEHTOB MUTATEIBHOMN Cpebl
no nponucu Mypacure u Ckyray.
[IpakTueckas pabota
«IIpuroroBiaeHne NUTATEIBHBIX CPEL]

JUJIS1 BBEJICHUS B KYJIBTYDY N Vitro»

Buowt oesmenvnocmu obyuarowuxcs

PaznmuyaTh THIBI MUTATEIBHBIX CPE
B 3aBUCUMOCTH OT 33J1a4u
KYJIbTUBHPOBAHUSI.

CpaBHUBATh paCTBOPUMOCTD BEIIICCTB
BO BpPEMS IIPUTOTOBJICHUS
MUTATENIBHBIX cpell. CpaBHUBATH THITHI
MUTATEIIBHBIX CPEJl B 3aBUCUMOCTH
Ot ux cocrana.

BrisiBnisiTh Hanbosee BaKHbIE
KOMITOHEHTHINUTATEIbHONCPEIbI

U TIPOTHO3UPOBATh A PeKT
OTHEXBATKHKAXIOTO U3
KOMITOHEHTOB.

XapakTepu3oBaTh QyHKIIHH
KOMITOHEHTOB MU TATEIbHBIX CPEI.
dopmynupoBaTh U OOBSICHATH
MPUHIUIKYJIbTHBUPOBAHUSIPACTCHHUM
HA TMTUTATENBHBIX CPelaX Pa3IuyHOTO

cocCTaBa

31



Temwbl 3ausamui

6. Perynsaropsl pocTa Kak
(dakTopsl ycrexa

OMOTEXHOJIOTUU PACTEHUIN

Konuuecmeo

yacoe
4

OcHogHoe cooepoicanue

Poct u pa3zButue pacteHun.
OcranpHbIe Tallbl OHTOIEHE3A.
OO6ure 3aKOHOMEPHOCTH POCTa
pacTeHui.

OcHoOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, ITATOKUHUHBI,
ru66epenunbl, ABK yTunenuap.) u
uX (QYHKIIMM Ha Pa3HbIX dTarax
Pa3BUTHS pACTECHUS.

N3BecTHBIE reHETHYECKHE
MEXaHU3MbI, KOHTPOJIHUPYIOUTUE POCT
Y Pa3BUTHE PACTCHU.

DOHJIOT€HHBIE U YK30T€HHBIC
pPETYIATOPBI pOCTa PACTECHUMN

B IIpOOUpKE.

Jlabopatopnas pabota
«Denorunuyeckas olieHKa pocTa

Y Pa3BUTHS PACTEHUN B 3aBUCUMOCTHU
OT Hamu4¥si PUTOTOPMOHOB

B MIUTATEJILHOU Cpesie»

Buowt oesmenvnocmu obyuarowuxcs

PackpeiBaTh congepxanue TEPMUHOB
Y TIOHSTUN: PUTOTOPMOHBI,
PETYIATOPBI pOCTa PACTECHUM.
OnuceiBaTh NpoOIIECC POCTA

Y Pa3BUTHS PACTCHUM.
XapakTepu30BaTh NPOLIECC POCTA

Y Pa3BUTHS PACTCHUHN B 3aBUCUMOCTHU
OT T€HOTHUIIA U OKPYKAIOIIHNX
YCIIOBUH.

Pa3znuyaTe GyHKIUM PEryIsTOPOB
pocrTa.
CpaBHUBaTH()YHKITUUPET YIS TOPOB
pocrTa.

BoisiBisATE QYHKIMH PEryasiTOpOB
pocTa Mo NpeIoKEHHBIM P heKTaMm.
XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUS U QYHKIUN PA3TUIHBIX
(UTOrOPMOHOB.

DopMyIUpOBaTh U OOBICHATH
MPUHIUIIBO3AEHCTBUSA(DUTOTOPMOHOB

Ha POCT U Pa3BUTUE PACTCHUU
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Temwbl 3ausamui

7.bUOTEXHOJIOT Ul paCTEHUM

Konuuecmeo

yacos
10

OcHogHoe cooepoicanue

Bo3MoxHOCTH IpUMEHEHUS

arpoOMOTEXHOJIOTHH B CENEKIINH,

CCMCHOBOACTBC U ITMTOMHHMKOBOJACTBC.

bosne3sHyu 1 UMMYHHUTET PaCTCHUM:

ot H..BaBunoBa 10 COBpEMEHHOCTH.
Y cKopeHHas ¥ TpaAUIMOHHAs
CEJIEKIIMS: COKPAIaeM CPOKH
MOJIyYEHUS HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIeKInu. [ nopuausamus.
®opmel oT60pa. OCHOBHBIE
HaIIPABJICHUS CEJIEKIMU: YIIYUYIICHNUE
YPOXKAUHOCTH, YCTOMUYUBOCTHU

K OMOTHYECKUM M a0MOTHYECKUM
dakTopam.

O310pOBJI€HUE PACTEHUN OT BUPYCOB

C IIOMOIIIBIO0 METOIOB OMOTEXHOJIOTUU:

METOJIbI KYJbTYPbI alIMKaJIbHBIX
MEpPHUCTEM, TEPMOTEPAIIHH,
XEMOTEpaNuu, KpHOTEPANIUU

Y KOMIUIEKCHOM Tepanuu. [lomydueHue

O340POBJIICHHOI'O ITOCAA0YHOIO

Buowt oesmenvnocmu obyuarowuxcs

PackpriBaTh copepkaHre TEPMUHOB
Y TIOHSITUM: CEJICKIIMSI,
CEMEHOBO/ICTBO,TUTOMHUKOBO/ICTBO,
MUKPOPA3MHOKEHUE PACTEHU,
03/I0POBJICHUE PACTEHHUII.
OnuceiBaTh NpOIIECC
MUKPOPA3MHOXKEHUST PACTEHUH,
CO3JIaHUSI HOBOT'O UCXOJTHOTO
MaTepualia Jyisi CeJIeKIuH, 0Toopa,
030pOBJICHUSPACTEHUNUTIOTYYECHUS
030POBJIEHHOT'0 MOCA0YHOTO
Marepuana.

XapakTepu30BaTh MPOLECC
YCKOPEHHOMW Y TPAAUIMOHHOU
CEJIEKIIMI,MUKPOPA3MHOKEHHS,
03I0POBJIEHUS PACTEHUM.

Paznuuars MeTO/bI CENEKINH,
CrI0COOBIO3/IOPOBIICHUSIPACTEHUH.
CpaBHUBATh METOJIbI CEJIEKIINH,
CIIOCOOBIO3/TOPOBIICHUSIPACTEHUH.

BrisBisgTeHanOo0IeeMHANMEHEE
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Temwbl 3auamui

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

Martepuana — KiyOHeu kaprodens

Y CaXKEHLEB IUIOJOBBIX KYJIBTYP.
KynbTuBUpOBaHNE PAaCTUTEIHHOTO
MaTtepualia B KyJabType in vitro:
OCHOBHBIE€ MPUHIIUIMBI U MOAETU
KyJapTuBUpOBaHus. Kamtycorenes,
CYCIIEH3UOHHBIEC KYJIbTYPhl PACTCHHUIA.
MUKpPO pa3MHOKEHUE PACTEHU .
DkoHoMuYeckuid 3hPext

OT BHEAPEHUS METOJOB
OMOTEXHOJIOTUU B PACTEHUEBOACTBO.
Kpuoxpanenue pacteHui.
Kpuonporekropsi.

[TocTkpuoreHHas perenepanus.
buonoruueckue cpeacTna 3allUThI
pacTeHUl: NPEeUMyLIECTBA

Y [IEPCIEKTUBBI IPUMEHEHHS.
TepMmoc u cocyn [Iproapa ¢ xKUAKUM
a30TOM, KPHOTIPOOUPKH.
[IpakTuueckas pabota«Pa3zmMHOKeHUE

IIJI0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHHUEM

Buowt oesmenvnocmu obyuarowuxcs

OddexTuBHBIE CTOCOOBI MOTYUECHUS
UCXOHOTO MaTepuasna

s cenexuunu;0310pOBICHUA
pacTEHUI.

XapakTepu3oBaTb 0COOCHHOCTH

U (YHKLIUU METO/IOB CEJIEKIIHH,
CIIOCOOOB 03/10POBJICHUS PACTEHUH.
®opmynupoBaTh U O0BICHATD
MIPUHITUTT TPATUIIUOHHON
NYCKOPEHHOMCEIEKIUU, TPUHITUTT
paboThI TOTO WM HMHOTO METO/AA

03a0pPOBJICHUA paCTeHI/Iﬁ



Temwbl 3auamuii

WUTOTO 10 MOJIYJIIO

Konuuecmeo

yacoe

34

OcHoenoe cooepoicanue

Y MUKPOPa3MHOKEHUEM — IIPUMEP
MaJIUHBI(WIH 3EMIISTHUKH, €KEBUKH,
CMOPOIUHBI )».

[Ipaktuueckas pabota «BBenenue
pacTEHUM B KYJIbTYPY in Vitro

Y MO/ /IEP’)KaHUE YUCTOU KYJIBTYPBI

OKCIINIAHTOB).

IIpakTrueckas pabora «Pa3MHOXKEHHE

KapTogeis B mpoOupKe».
HccnenoBatensckas padbora

«Kak I[MOJIy4aroT IMOTOMCTBO

BCTCTATUBHO PA3MHOXKACMBIX KYJIBTYP

€CJIM HE CEMEHaMU?»
Hccnenosarensckas pabora
«BplIpamuBanue pacTeHUM

B IIPOOHUPKEY.
HccnenoBarenbsckas padora «Kak
00XBbs1 KOPOBKA ypoKail cracana—
0 COBPEMEHHBIX CITIOCc00ax

brosiornueckom 3auThl PACTCHUIN

Buowt oesmenvnocmu obyuarowuxcs
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Temwbl 3auamui

l.I'eneTnueckue pecypcsl

Poccun

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHHU B ceekuum». 11 kaacc(344)

6

CTpaTerl/II/I COXpaHCHUA I'CHCTHYCCKHUX

pecypcoB. CoxpaHeHHE paCTEHUM
insituvexsitu.

buopecypchsbie koiuiekiuu Poccun.
Kosekuust reHeTUueCKuX pecypcoB
pactenuit BUP. I'ep6apuit BUH.
Kosnekuust reHeTUueCKuX pecypcoB
*kuBOTHBRIX BHUUI PXX. Konnekmnuu
kietok u mrammoB BHUNCXM.
Uccnenosarensckas pabora

«ITo matepuanam popyma

«I'enernueckue pecypcebl Poccum»

PackpeiBaTh conepxanne TEPMUHOB
Y NIOHATUM: COXpAaHEHUE PACTCHUM
in situ v ex situ.

OnuceIBaTh NPOIIECC COXPAHEHUS
PACTEHUMBYCIIOBUSXINSITUNEXSITU.
XapakTepu3oBaTh CIOCOObI
COXpPaHEHUSI PACTEHHUI B YCIOBUIX
insitu uexsitu.

Pa3nuyaTh criocoObl coxpaHeHus
PaCTEHUMBYCIIOBUSXINSITUNEXSITU.
CpaBHUBaTh OCOOCHHOCTHU
COXpaHEHHUs pACTEHUH B YCIOBUSX
insitu uexsitu.

BrisBnsate Hanbosnee 3¢ pexTuBHbIN
MPUEMISICOXPAHEHUSIKOHKPETHOT O
oOpa3ia pacTeHUH.
XapakTepu30BaTh 0COOCHHOCTHU

U QYHKIINN.

DopMyIUPOBATHh U OOBSICHATH
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Temwbl 3ausamui

2.OCHOBBI T€HETHKHU

N CCIICKIINHN

Konuuecmeo

yacoe

OcHogHoe cooepoicanue

HacnencTBeHHOCTh M N3MEHUMBOCTh—
OCHOBHBIC CBOMCTBA JKHUBBIX
opranu3moB. I3MeHYMBOCTh
MyTaIlMOHHAs U MOJIU(PUKAITTOHHAS.
['en — maTrepuaabHBIN HOCUTETb
HACJICJICTBEHHOCTH N3MECHUYHMBOCTH.
HyknenHoBBbIE KUCIIOTHI.
Jlokanu3anus reHeTHYECKOro
MarepuanaBkieTke. JleeHne KIeTok.
Pennukanusa JIHK. OcHoBHas gorma
MOJICKYJISIPHOM OMOJIOTHH.
Tpanckpunuums. TpaHcisnus.
Myranumu.

3aKOH TOMOJIOTHYECKUX PSIIOB

B HACJICJICTBEHHOM M3MEHUYMBOCTHU
H.H1. BaBunona 81920 u 2020 rr.
[IpakTueckas pabota
«MoaupukarmoHHass U3MEHYHUBOCTD

B IIpupojie» (coOpaTh U CPABHUTH

Buowt oesmenvnocmu obyuarowuxcs

[IpuHUMD in situ U exsitu COXpaHEHUS
I'eHeTnueCKUX pecypcoB paCTEHUM
PackpeiBaTh cogepkaHue TEPMUHOB
Y TOHSITUM: HACJIEACTBEHHOCTb,
n3MeH4YuBOCTh, T'eH, JIHK, PHK,
0€JI0K,3aKOH TOMOJIOTUYECKHUX PSJIOB
B HACJIEJICTBEHHON N3MEHYUBOCTH.
OnuceiBaTh MPOSIBJIICHUS
MOIU(DUKAITMOHHOMUMYTAIITHOHHOM
n3MeHYMBOCTH, cTpoeHue JJHK
nPHK,6enkoB.

XapakTepu3oBaTb CTPOCHUE

W ¢byHKIIMM HYKIIEHHOBBIX KUCIIOT,
OCIIKOB.

Paznuuarh TUIIBI K3MEHUYHUBOCTH.
CpaBHMBATh MYTallHOHHYIO

¥ MOIU(PUKAMOHHYIO U3MEHUYNBOCTb.
BrIsBISATE MOAM(UKALINKA U MyTaIUH.
XapakTepu3oBaTh 0COOCHHOCTH

u ¢pynkuu JIHK, PHK, 6enkos.

DopmMyIUPOBATH U OOBSICHATH
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Temwbl 3ausamui

3. Nnxenepus

B OMOJIOTUU PACTEHHM

Konuuecmeo

yacoe

15

OcHogHoe cooepoicanue

JIMCThSI, IBETKHU C OJHOTO PACTEHUSA
W/WJU C Pa3HbIX).
Uccnenoarenbckas padota«I MO—
9TO MYTAIUU WU MOAUDUKAIIH 7>
Knerounast u reHHasi UHXXEHEpUS
pacTeHui I pa3BUTHUS CEJICKIINU.
[TpupoaHO-TpaHCTEHHBIE PACTEHMUSI.
Pactenns-6uodabpuku.
brorexHonOornuyecKue MEeTo bl

B CEJIEKIIUU PACTEHUM.
I'eneTnueckoe penqakTUpOBaHUE
KYJIbTYPHBIX pacTeHul. Yem
TEHETUYECKOE PEIAKTUPOBAHUE
OTJIMYAETCS OT FTEHETUYECKON
MOIU(UKAIIIH.

[10MCKHOBBIX T€HOB-MUILICHEN
CYIIECTBYIOIIUE METOAUKH.
[IpoBenenue in silico ananusa.
['eHHass MH)XEHEPUST 3€PHOBBIX
KyJbTyp. ['eHHast uHxeHepus

XJomnyaTHuKa.l eHHas HHIXCHCPUA

Buowt oesmenvnocmu obyuarowuxcs

IIPUHLIUI JEUCTBUS 3aKOHA
TOMOJIOTHUYECKUX PSIOB

B HElCJICI[CTBCHHOfI N3MCHYHUBOCTH

PackpriBaTh cojepkaHre TEPMUHOB
Y TTOHATHUI: KJICTOYHAS ¥ TeHHAas
WHXXEHEePUAPACTCHUHN,TeHETUIECKOE
penaktupoBanue, MO, in silico
aHaJu3.

OnuceIBaTh NPOIIECC KICTOYHOMN

Y TCHHOW MHXECHEPUU PACTECHU,
MPUHIUIIBI TEHETUYECKOTO
penaktupoBanus,co3nanue ‘MO,
aTaIsbl in silico ananu3a.
XapakTepu3oBaTh COBPEMEHHBIC
JIOCTUKEHUSI TCHHOU U KJIIETOYHOMU
WH)XCHEPHUHU Pa3HBIX BUJIOB PACTECHUM,
npoBesieHue in silico aHanu3a.
PaznuuaTh reHHYIO M KJIETOYHYIO
WHXXECHEPHIO.

CpaBHMBATh OMOTEXHOJIOTUYECKHE

38



Temwbl 3auamui

4. Nnxxenepust

B OMOJIOTMH )KUBOTHBIX

Konuuecmeo

yacoe

OcHoeHoe cooepoicanue

ToMara. ['eHHas MHKEHEPHUS COU.
['enHas nHXXEHEPUs MIOIOBBIX
KyJnbTyp. ['eHHas unxeHepus
KapTogdens.

[TpakTuueckas padota «lIpoBeneHue
in silico ananu3a IJ1s IIOUCKA HOBBIX
T€HOB-MUIIIEHEN /IS peIaKTUPOBAHUS

KyJbTYPHOTO pacTeHus (Ha BEIOOP)»

CoBpeMeHHbIE METOBI

B JKMBOTHOBO/JICTBE: TPAHCILIAHTALUS
AMOPUOHOB, XUMEPHBIE )KUBOTHEIE,
KJIOHUPOBAHUE.

['eHHast uH)KEeHEPUS

B JKHUBOTHOBOJICTBE.

[Tpaktuueckas padorta «IIpoBenenue
in silico ananus3a UIA IIOMCKa HOBBIX
T€HOB-MUIIEHEW ISl PEAAKTUPOBAHUS

YKUBOTHOTO»(Ha BBIOOD).

Buowt oesmenvnocmu obyuarowuxcs

METO/IbI B CEJIEKIIMU PACTCHUM.
BbISBIATH paznuuns MEXIy
T€HETUYECKUM PEJAKTUPOBAHUEM

Y T€HETUYECKOU Mo upuKaiuen.
XapakTepu3oBaTh 0OCOOEHHOCTH

U QYHKLHUU.

dopMyIupOBaTh U OOBSICHATH
MPUHIAIN KJIETOYHOW U TEHHOMN
WH)XEHEPUHU, TEHETUYECKOT O
PEIAKTUPOBAHUSA U T€HETUUYECKOU
MoaupUKaITIU

PackpsiBaTh coziep:kaHre TEpPMUHOB
U TIOHSITHUH.

OnuceIBaTh TPAHCIIAHTAIIAIO
SMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHMUE.

XapakTepru30BaTh TPAHCILIAHTALIUIO
SMOpPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHMUE.

Paznmuuate TpaHCIUIaHTALIUIO

AMOPHUOHOB,XUMEPHBIX )KUBOTHBIX,
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Temwbl 3auamui

NTOI'O ITO MOAYJIIO
OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

Konuuecmeo

yacoe

34
68

OcHoeHoe cooepoicanue

Uccnenosarensckas padota «I'eHHas
UHKEHEePHUs )KUBOTHBIX: apI'yMEHThI

32 U IPOTUB»

Buowi oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.

CpaBHUBATh TPAHCIUIAHTALIMIO
AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh 0COOEHHOCTH

U QYHKLHUU.

dopmynupoBaTh U O0BSICHATD
MPUHIIUI T€HHOW UH)XKEHEPUH,
T€HEeTHYECKOr0 peJaKTUPOBAHUS

Y TEHETUYECKON MOIU(DHUKAIIIN
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HPUJIOKEHUE.®@PUJIBMBbI U 3AITMCHU TEJIEBU3UOHHbLIX ITPOI'PAMM

Mopyib «ArpOTeXHOJIOTMH HACTOsIIero u Oyaymero». 10 kiaace

Tema 1. BUoTeXH0JIOTMs KAK HAYKA

Hoxymenrtanbhbiii ¢punsMm Cepresi bpuneBa «Hossiit cBeT. Hukonait BaBunosy.
—URL: https://smotrim.ru/video/2618068

JokymeHntanbubiii  ¢punbM  «CeMeHa, KOTOpbIE CHAacyT YeJIOBEYECTBO». —
URL:

https://smotrim.ru/brand/69345 7utm_source=search&utm campaign=autocomplete

Mopyab «CoBpeMeHHbIe OMOTEXHOJIOTMH B cejiekum». 11 kiiace

Tema 1. I'eneTnveckue pecypebl Poccun

JlokyMeHTanbHbI QuiibM «30510TOM 3eneHblid 3amac». 15 ampens 2023. —
URL:https://smotrim.ru/video/2594704

Tema 2. OCHOBBI TEHETHKH U CCJIICKIIUHN

Qunembl U3 1ukIa «Martpuna Haykw». Science and plants. Hayka wu
pacTeHusl.

3epro6o6ossie. — URL: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Un:xeHepusi B 0MOJIOTUH PACTeHHU

Ounembl U3 1MkIa «Martpuma Hayku». Science and plants. Hayka wu
pacTeHwusl.

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