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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTH U HA3HAYEHHUE MPOTrPAMMbI

PaGouas mporpamma Kypca BHEYpOUHOH JeaTenbHOCTH «COBpEeMEHHBIC
arpoOMOTEXHOJIOTHH (arpoOMOTEXHOJIOTUYECKUN Mpoduiib)» IS cpeaHero oOIero
oOpazoBaHus (ajiee — mporpamMma) pa3paboTaHa B COOTBETCTBHU C TpeOOBaAHUSIMHU
®denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPETHEro OOIIero
oopazoBanust (PI'OC COO), opueHTHUpOBaHA Ha OOECHEUYCHUE WHANBUIYATbHBIX
noTpeOHOCTEH 00yJarONINXCs U HAallpaBJieHa Ha IOCTUKEHUE IJITAHUPYEMBIX PE3yJIbTaTOB
OCBOEHMSI MPOTPaMMBbI CPEAHETO OOIIEro 0Opa3oBaHUs C yU€TOM BhIOOpA y4YaCTHUKAMU
00pa3oBaTEIbHBIX OTHOIICHUM KYpCOB BHEYPOUHOW [EATEIBHOCTH. JTO TO3BOJSET
obecreunTh eMMHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPaHCTBE
IIKOJIBHOTO 00pa30BaHUsl: HE TOJILKO Ha YPOKE, HO M 3a €ro MpejiesiaMu.

Hacrosimuit kypc npenHa3HadyeH ajisi yriyOJIEHHOTO WM3Y4YeHUs OMOJIOTMYECKUX
ABJICHUM U 3aKOHOMEPHOCTEH, paclIupeHusi 0a30BbIX 3HAHUW, PA3BUTHS MPAKTHUECKHUX

YMEHUI 1 HaBBIKOB B COBPEMEHHOI OMOJIOTUH.

AKTYaJIbHOCTH peaju3aliu NporpaMmmbl

[TporpamMmoii mpemrycMOTpeHO (OPMHUPOBAHHUE COBPEMEHHOTO TEOPETUYECKOTO
YpOBHS 3HAaHWHA, a TakKKe TMPAKTHYECKOTO OIbIiTa pPaboThl C JIAGOPATOPHBIM
000OpyZI0BaHUEM, OBJIAJICHUE TMPUEMaMH HCCIEIOBATEIbCKON NeATeTbHOCTH. MeTo bl
opranm3an  00pa30oBaTENIbHONM W HAYYHO-MCCIIENOBATENbCKONW  JI€ATEIHHOCTH
MPeayCMaTPUBAOT (OPMUPOBAHUE Y OOYYAIOMUXCSA HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIIJIEHHUS, CBOOOIbI CAMOBBIPAXKECHUS M HHIUBUAYATBHOCTH CYKICHHM.

Jlyisg mosHOTO y4eTa moTpeOHOCTeH O0yJarolmuxcs B MPOTPAMME HCIOJIb3YETCs
muddepeHPOBaHHBIM TIOXO0J, YTO CTHUMYJIUPYET OOYy4aromerocss K YBEITUUYCHHUIO
NOTPEOHOCTH B MHAMBUAYAIbHOMN, HHTEIJICKTYIbHOW U ITO3HABATCIIBHON JCATEITHHOCTH
Y Pa3BUTHIO HAYYHO-HCCIICIOBATEIIBCKUX HABBIKOB. [IporpamMma ctaHeT BocTpeOOBaHHOU
B TIEPBYIO oOuepenb OOyJarolmuMuCs, KOTOpbIE HMEIOT CTOWKUN  HHTEepec
M COOTBETCTBYIOIIYIO MOTHBAIIMIO K HM3YyUYCHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA, CCTECTBEHHBIX HAYK U TEXHOJOTHH.

B Hacrosiiee Bpemsi OMOJIOTHYECKOE O0Opa3oBaHUE JIOJDKHO OOECIECYHTH
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJOTHUECKYI0 M TIPUPOJOOXPAHUTEIHHYIO

I'paMOTHOCTbD.
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3HaHUs B O00JIACTM OCHOBHBIX OHOJIOTMYECKUMX 3aKOHOB, TEOpUM U wujaeu
GbOopMHUPYIOT HPABCTBEHHBbIE HOPMBI M TPHUHIUIBI OTHOIICHHWS K >KUBOM MPUPOJIE.
B kadecTBe IEHHOCTHBIX OPUEHTHUPOB OHOJOTHYECKOTO O0Opa30BaHUS BBHICTYMAIOT
00BEKTHI, U3y4aeMble B Kypce OHOJIOTMHM, K KOTOPHIM Y ydamuxcsi (HOpMHUpyeTCs
LEHHOCTHOE OTHOILIEHUE. [Ipy 3TOM BEIyIIYIO pOJIb UTPAIOT IO3HABATEIBHBIE LIEHHOCTH,
TaK Kak JaHHbBIM y4eOHBIH MpeAMeT BXOAUT B TPYMIy MPEAMETOB MO3HABATEIHLHOTO
LMKJIa, TJaBHasg LEldb KOTOPBIX 3aKIIOYaeTCs B HM3YYEHHH COBPEMEHHBIX CIIOCOOOB
perieHus TI00aNbHBIX MpoOJieM coBpeMeHHOCTH. [IporpaMma mpecieayeT He TOJIBKO
oOpa3oBarenbHble, HO M BOCHUTATEIbHBIC IIE€JIM, IOCKOJIbKY OHa CIOCOOCTBYET
(OpMHPOBAHUIO IKOJIOTHYECKOTO U OMOTEXHOJIOTMYHOIO MBIIUICHHS Y TIOJIPACTAIOLIErO

ITOKOJICHHA.

BapuaHThl peaju3anuu NporpaMmmel 1 (popMbl POBEACHUS 3aHATUI

Peanuzanus nporpaMmel npeanosiaraeT UCIoiab30BaHUEe GopM pabOThI, KOTOPbIE
MPEAYyCMaTPUBAIOT AKTUBHOCTh M CaMOCTOATEIBbHOCTh OOYYalOIIUXCS, COYETAHHE
WHIUBUYAIbHOM M TPYNNOBOW pabOThl, MPOEKTHYID U  HCCIEI0BATEIBCKYIO
JesTeNIbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh 00YYaIOIIKXCS B TAaHHYIO BHEYPOUHYIO
JESTeNIbHOCTh IMO3BOJIUT OOECHEYUTh UX CaMOOIpENeJeHHe, pPACIIUPUTh 30HBI
MOMCKAa CBOMX HWHTEPECOB B paA3IMYHBIX c¢epax eCTeCTBEHHO-HAYyYHbIX 3HaHW,
MEPEOCMBICIUTh CBOM CBSI3M C OKPYXAIOIIMMH, CBOE MECTO CpPEIU JPYTuX JIOAEH.
B nenoM peanmszanus mporpamMMbl BHOCUT BKJIQJ, B HPAaBCTBEHHOE U COLMAIBHOE
dbopMupoBaHUE TUYHOCTH.

[Iporpamma MoxeT ObITH peanu3oBaHa B pabote ¢ oOyuarommmucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX IPETyCMOTPEHBI
Takue (QopMbl paboOThl, Kak Oecelpl, IUCKYCCHUH, MAacCTEp-KJIACChl, SKCKYPCHH
Ha NPOM3BOJICTBO, aHAIM3 KEMCOB, BCTPEUU C MPEICTABUTEIIMU Pa3HbIX Mpodeccuid,
npodeccuoHanbHble MPOObl, KOMMYHUKATUBHBIE M JICIOBBIE HWIPbI, KOHCYJbTallUU
rejarora v ncuxosiora.

[TporpaMMa MokeT OBITH peajn3oBaHa B TEUEHHE OJHOrO ydeOHOro roja
¢ obyuarommmucsa 10 m 11 kimaccoB, ecnu 3aHSITHS TMPOBOAATCSA 2 pa3a B HEACIIO.
WNnu B TedyeHue ABYX JIET, €CIM 3aHATHUS MPOBOJATCA 1 pa3 B HeOeNro JUisl KJIAcCOB

OMOJIOTUYECKOTO UM OMOTEXHOJIOTUYECKOTO HAMPABJICHUH.
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B3aumocBsashb ¢ peaepanbHOi padoyeid NpOrpaMMoil BOCIIUTAHMS

[Iporpamma Kypca BHEYpPOUYHOH JESTENBHOCTH pa3paboTaHa C  y4yeToOM
pexkoMeHaIui geaepaabHO pabodeit mporpaMMbl BOCITUTAHUS, YIUTBIBACT IICHXOJIOTO-
MeJJarOTM4eCKue OCOOCHHOCTH J@HHBIX BO3PACTHBIX KaTeropuid. ITO MO3BOJISET
Ha MPaKTUKE COEAMHUTH OOYyYalollyl0 M BOCHUTATENIbHYIO ACSTEIBHOCTH II€Jarora,
OPHUEHTUPOBATh €€ HE TOJBKO Ha UHTEJUIEKTyIbHOE, HO U HA HPABCTBEHHOE, COIIUATIbHOE
pa3BuTHE peOeHKa. DTO MPOSIBISIETCS B:

— BOCIIUTAHUM OCO3HAHHOW 3KOJIOTUYECKU MPABWIBHOW MOTHBALIUH B IMOBEICHUU
U JeATeNbHOCTH uepe3 (OPMHUPOBAHUE CHUCTEMbl YOEKIEHUW, OCHOBAaHHBIX
HA KOHKPETHBIX 3HAHUSX;

— CTAHOBJICHUU JIMYHOCTH OOy4YaloIMXCAd Kak IEJOCTHOM, HaxXoJsmieics
B FapMOHUU C OKPY>KAIOIIUM MUPOM, CHOCOOHOM K PELICHUIO AKOJIOTUUECKUX TPOOIeM;

— IIPUOPUTETE JIMYHOCTHBIX PE3YIbTATOB PEaIU3alUU IMPOrpaMMbl BHEYPOUHOU
JeSITeILHOCTH, HAIIEIINX CBOE OTPAKEHNE U KOHKPETHU3AIUIO B peiepalibHOM padoueit

ImporpaMmbl BOCITUTAHHA.

Ocob0enHocTH padoThI egarora Mo nMporpaMmme

3ajaya memarora  COCTOMUT B TOM, YTOOBI  CONPOBOXIATh  IPOLECC
npodeccruoHanbHON OpUEHTAIIMKA O0YYAIOIINXCS, PACKPbIBas MOTECHIIMAM 00YYaIOIIUXCS
yepe3 BOBJIEUEHHE B MHOTOOOpPa3HYIO JAESITENbHOCTb, OPraHW30BaHHYIO B PAa3HBIX
dbopmax.

[Ipu »TOM pe3yapTaToM pabOThl Meaarora B TEPBYI0 OYEpelb SIBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJNbTaTOB MEJAror MOXKET JIOCTUYb,
yBJIeKasi peO€HKa COBMECTHOW U MHTEPECHON UM 000MM JeSTENIbHOCThIO, YCTaHABINBAs
BO BpeMs 3aHATHH J00pOXKenaTeabHyl0, MOAJEPKUBAIOILYI0 aTMochepy, Hachllas
3aHATHS LEHHOCTHBIM cojJepkaHueM. Kpome Toro, mporpamma NOpeayCMaTpHUBAET
OpraHu3alMI0 YKCKYpCUH, MpocMoTp (GuibMoB U 3anuceit TB-nporpamm.

[Ipy u3yyeHuum  OOydYAIOIIMMHUCA  MPOrPaMMbl  MEJAror  OCHOBBIBACTCS
Ha HECKOJIbKMX OCHOBOIIOJAraloluX MPUHIIUIIAX 00yYEHUS:

— MPUHLMI UHTETPATHUBHOIO MOJAXOJa K OOY4YeHHMIO. ODTOT MNPHUHIMI HUMEET
NEPBOCTENEHHOE 3HAYCHHE, TaK KaK YCBOCHHUE MOJTYyYaeMbIX 3HAaHUN 10 OMOTEXHOIOTUU
IpearojaracT TECHYK B3auMOCBA3b pasHbIX ypoBHel. IlepBbli  ypoBeHb —
MEXITPEAMETHBINA — TIPEIIoIaraeT B3auMOCBs3b OMOJIOTUH ¢ KypCcOM TI0 XuMuH. BTopoi
YpOBEHb — TMpEeIMETHBII — OO0YCJOBJIEH B3aUMOIPOHUKHOBEHHEM  pa3HBIX

OMOJIOTHYECKUX KypcOB (OOTaHWKH, 300JI0THH, (U3UOJIOTHHW W JPYTUx) B Ipoliecce
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CTaHOBJICHHS] U M3yueHUs OuorexHosoruu. Kpome Toro, Joruka OCBOEHUs MmaTepuana
MpOrpamMMbl MPEIOIAraeT JIBHKEHHE OT OOIIEro K 4acTHOMY M, HAa HOBOM YpPOBHE,
BO3BpAILIEHHE OT YaCTHOTO K 00ILIEMY.

— MOPUHIUIT HATJISTHOCTH;

— OPUHIUIT JOCTYITHOCTH;

— TMPUHLHUI OCO3HAHHOCTH.

[TpumepHas cxeMa NpoBeICHUS 3aHATHI 110 MPOTPaMMe MOXKET ObITh TAKOM:

1. OObACHEHHE TEOPETUUECKOTO MaTepHraa o TeMe.

2. TlogroroBka K 7a00paTOpPHOMY HIJIM MPAKTUYECKOMY 3aHSTHIO, 00CYXKIIeHHE
0OBEKTOB /ISl IPAKTUYECKOTO 3aHATHS.

3. IlpoBeacHHE NPAKTHUECKOIO 3aHATHS — OCHOBHAs 3ajJadya OCBOCHHE
METOJI0JIOTUY JAHHOTO SKCIIEPUMEHTA.

4. Ananms PE3YIIBTATOB 3KCIICPUMCHTA.
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MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOI
JAEATEJIBHOCTH

3aHATHSA B paMKax IIpOorpaMMbl HaIIPaBJICHBI Ha obOecrecueHue JOCTHIKCHH
O6y‘{aI-OHII/IMI/ICH cicayromux  JHUYHOCTHBIX, MCTAIIPCIMCTHBIX HW  IIPCIAMCTHBIX

00pa3oBaTENbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI:
8 cghepe epaxcoancKo20 OCRUMAHUA!

— TOTOBHOCTH K COBMECTHOH TBOp‘-ICCKOfI ACATCIbHOCTU IIPW  BBIIIOJHCHUHA

OMOJIOTUYECKUX 9KCIICPUMCHTOB,

— CIOCOOHOCTH OMNpPEAEIATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBICHUSIM

COBPEMEHHOM KU3HU U OOBSICHSTH €€;

— TOTOBHOCTB K COTPYAHHYCCTBY B IIPOLHCCCC COBMCCTHOI'O BBLIITOJIHCHUA yq€6HBIX,
IMIO3HABATCIIbHBIX MW HCCICAOBATCIILCKUX 3ala4d, YBAXUTCIbHOMY OTHOIICHUS
K MHCHHUIO OIIIIOHCHTOB IIpH O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHMOJIOTHYECKOTO

COJICP)KAHUS;

6 cghepe nampuomu4eckKo2o 60CHUMAHUSL:
— LEHHOCTHOE OTHOULIEHHWE K NPUPOJHOMY HACIEOUIO W TMAMSATHUKAM IPUPOIBI,
NOCTHXEHUAM Poccuu B HaykKe;
— CHOCOOHOCTh OLIEHMBATH BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJOrMM, MOHMMAHWE 3HAa4YeHUs OWOJIOTMHM B TO3HAHMM 3aKOHOB MPUPOJIBI,

B JKMU3HH YCJIOBCKA U COBPEMCHHOI'O O6H.[€CTB3,;

8 cghepe OYX0BHO-HPABCMBEHHO20 80CNUMAHUSL:
— CIOCOOHOCTh OIIGHMBATh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

— OCO3HaHME JMYHOTO BKJIaJla B IOCTPOCHHUE YCTOMUMUBOTO Oy IyIIIEro;

6 cqbepe acmemu4eckKkoco 6ocnumaHus.’

— IIOHHMMAaHHEC SMOIIMOHAJIIBHOI'O BOSHCﬁCTBHH JKUBOU MMpUPOALI U €€ ICHHOCTD,

6 cihepe puzuueckoco 60CNUMAHUSL:
— TIOHUMAaHME LIEHHOCTH 3JI0pPOBOI0 U OE30MaCHOr0 00pa3a KU3HH;

— OCO3HAaHME TOCIEACTBUN W HENPHUATHE BPEIHBIX MPUBBIYEK (ymoTpebdiieHne

AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS1);
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8 cghepe mpy008020 0CHUMAHUSL:

— TOTOBHOCTh K AaKTHUBHOW JEATEIHHOCTH OHMOJOTHYECKOH U DKOJOTHYECKOM
HaTpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATHh M CAMOCTOSTEIHHO
BBITIOJTHSITH TAKYIO JCSITEIIBHOCTD;

— HWHTEpEeC K MPaKTHYECKOMY U3yUeHHUI0 TPpodeccuii, CBSI3aHHBIX ¢ OMOJIOTHEH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U caMO0OOpa30BaHUIO Ha MPOTSKEHUU

BCEH KM3HU;

8 chepe IKON02UUEeCKO20 BOCHUMAHUA!

— DKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIEHHUE K MPHUPOJAEC KaK MCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

— TIOBBIIIEHUE YPOBHS  OSKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE  OIbITa
IUIAHUPOBAHUS  IMOCTYNKOB M OLUEHKM HMX BO3MOXHBIX  IOCJIEACTBUI
JUISL OKPY KAKOILEH CpEbl;

— CHOCOOHOCTh HCIOJIB30BaTh MpHoOpeTaeMble MPU U3YYCHUU OUOJOTUM 3HAHUSA
U yMEHUA TpPU PEIICHUU TMpoOJeM, CBSI3aHHBIX C  palMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COOJIIOICHHE TMPaBWJI  TOBEJAEHUS B  MPUPOJIE,
HANpaBJICHHBIX HA COXPAHCHUE PABHOBECHS B JIKOCHCTEMAX, OXpPaHy BHUJIOB,
AKOCHUCTEM, OHOC(EpHI);

— AKTHUBHOE HEINpUITUE NCUCTBUM, NMPUHOCAIIUX BPEN OKPYKAOLIEH MPUPOIHOU
cpezie, yMEHHE MPOTHO3UPOBATh HEOIArONMPUSATHBIEC YKOJIOTUYECKUE TOCICACTBUS

MPEANPUHUMAEMBIX IEMCTBUN U MIPEIOTBPAIATh UX;

8 cghepe nayuHo20 No3HaAHUAL:

— mnoHMMaHWe crherupuku OUOJOTMM KAaK HayKd, OCO3HAaHUE €€ POJu
B ()OPMHUPOBAHUHU PAIMOHATHHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUE IIEJIOCTHOTO
MIPEACTaBICHUS] 00 OKPYKAIOIIEeM MHUpPE Kak O €IWHCTBE MPUPOJBI, YeIOBEKa
¥ 00IIecTBa, B MO3HAHUU TPHPOJHBIX 3aKOHOMEPHOCTEH M pelieHur MpoOsiemM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

— yOSKICHHOCTh B 3HAYUMOCTH OWOJIOTHH JJI1 COBPEMCHHOW ITUBHJIU3AIIHH:
obOecrieueHne HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IMEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECypCHbIE TMPOOJIeMBbl  Pa3BUTHUS
YeJIOBEUECTBA; MOUCK MYTEeH BBIXOJA M3 TJIOOAIBHBIX IKOJOTHYECKUX TPOOIIeM
u o0ecrieyeHUe TMepexona K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB

JKU3HU;
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— 3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTHYECKUX 3HAHUM B IEJAX MOBBIIICHHS
o0IIe# KyJIbTypbl, €CTECTBEHHO-HAYYHOH I'PAMOTHOCTH KaK COCTaBHOM 4YacTh
(YHKITMOHAIBHOW TPAaMOTHOCTH OOYydYaronmuxcs, (GOpMHUPYEMOH NpH H3ydeHUH
OHoJIOruy;

— TIOHUMaHHWE CYITHOCTH METOJOB IIO3HAHUS, HCIIOJIB3YeMbIX B €CTECTBECHHBIX
HayKaX, CIIOCOOHOCTh HCIIOJb30BaTh IIOJydaeMble 3HAHHS I aHaJIHM3a
U 00BSICHEHUS SBJCHHH OKPYKAIOIIEr0 MUPa U MPOUCXOAAIINX B HEM U3MCHEHHIA
yMEHHE JeJlaTh OOOCHOBAHHBIC 3aKIOYCHHMS HA OCHOBE HAy4YHBIX (PaKTOB
Y UMCIOIIHMXCS JTAHHBIX C IS0 IMOTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTh  CaMOCTOSITCIBHO  HCIIOJIB30BaTh ~ OHMOJOTMYCCKHE  3HAHHS
JUTSL PEIICHUs TIPO0OJIeM B peabHBIX )KU3HCHHBIX CUTYAIIUsX;

— OCO3HAaHWE IICHHOCTH HAayYHOW JCATCIBHOCTH, TOTOBHOCTH OCYIIECTBIIAThH
MPOSKTHYIO ¥ HCCIIEA0BATEIBCKYIO ISITeIbHOCTh HHINBHIYAIbHO U B TPYIIIIC;

— TOTOBHOCTB U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY TIOJIyYCHHIO HOBBIX 3HAHHH 110 OWOJOTMHM B COOTBETCTBHH

C ’JKU3HCHHBIMU HOTpe6HOCT51MI/I.

METANIPEJMETHBIE PE3YJIBTATDI:
6 chepe 061a0eHus YHUBEPCATbHBIMU YUEOHBIMU NOZHABAM ETIbHBIMU OCUICHBUAMU:

Oa3zoevle nocuyecKue 0eucmaust.

CaMOCTOATENBHO (POPMYIMPOBATH U AKTYaIU3UPOBAThH MPOOJIEMY, pacCMaTpUBATh

€€ BCECTOPOHHE;

— HCMOJB30BATh PYU OCBOCHUM 3HAHUIN MTPUEMBI JIOTUYECKOTO MBIIICHUS (aHAIU3a,
CUHTE3a, CpaBHEHUA, Kiaccupukanuu, oOOOIIEeHUs), pPACKpPbIBaTh CMBICI
OMOJOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3U C IPYTUMH MOHATUSAMH);

— ONpeAeNaTh Lelu JeATEIbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

— HCMOJB30BATh OMOJIOTUYECKHE TOHATHUS ISl OOBSICHEHUS (PAKTOB M SBJICHUM
YKUBOU IIPUPOLBI;

— CTpPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, I€TyKTUBHbIE, [10 aHAJIOTUN),

BBISIBJIAITH 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B PACCMATPUBAEMBIX SBJICHUSX,

(bOpMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;
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— IMNPUMCHATH CXCMHO-MOJCJIBHBIC CPCACTBA AJIA MNPCACTABICHHSA CYIICCTBCHHBIX
CBSI3€M M OTHOIICHHH B HN3y4aCMbIX OMOJIOTUYECKUX O6’I)€KT3X, a TaKXC
HpOTI/IBOpe‘-II/Iﬁ pasHOro poaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX

HCTOYHHUKAX,

Oa3oewvle ucciedosamenbCkKue 0euCmeusl.

BJIAJ€Th HaBbIKAMU Y4€OHO-UCCIIEIOBATEILCKOM W TPOEKTHOW NeATEIbHOCTH,

HaBBIKAMHM  pasperieHus  MmpoOJieM;  CIMOCOOHOCTBIO M TOTOBHOCTHIO

K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/ad,

IPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHS;

— HCHOJIb30BaTh PA3JIMYHbBIC BUJIBI IESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHHUS, €70
HMHTEpIIpeTalny, TPeoOpa3oBaHUIO U TPUMEHEHHIO B YUYEOHBIX CUTYyaIUsAX, B TOM
YuUCJIe IPU CO3JaHUU YUEOHBIX U COIMATILHBIX MPOEKTOB,;

— (¢dopmMupoBaTh HAy4YHBIH THUIl MBIILJICHUS, BJIQJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUAMHU U METO/IAMU;

— craBuTh u (GOPMYIUPOBATH COOCTBEHHBIE 3aJayd B  0Opa30BaTEILHOM

ACATCIbHOCTH U ) KU3HCHHBIX CUTYAllUAX,

paboma ¢ ungpopmayueti:

— OPHUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHGOpMAIM (TEKCTe y4eOHOTro
nocoOusi, HAYYHO-TIOMYJSIPHON  JUTEepaType, OHOJOTHYECKHX  CIOBapsAx
U CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHaTu3upoBaTh
WH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM MpeIcTaBICHHS, KPUTHIECKH OIICHUBATD
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

— (opmynupoBaTh 3ampockl W TPUMEHSATH PA3IWYHBIE METOIbl TPHU TOWCKE
1 0TOOpe Ouosiorndeckor nHpopMaluu, HEOOXOUMOM J1JIs1 BBITIOJIHEHUST Y4EOHBIX
3amaq;

— CaMOCTOATENbHO  BBIOMpATH ONTUMAJIbHYIO dopMmy  mpencraBiieHUS
ouonornueckoi nHpopmaruu (cxemsl, rpauKku, JUarpaMMbl, TAOTUIBI, PUCYHKA
W 1p.);

— HCHOJB30BaTh HAYYHBIHN S3bIK B KAYECTBE CPEACTBA MPHU pabOTe C OMOJIOTUYECKOMN
nHbOopMaIMel: TIPUMEHATh XUMHUYECKHe, (PU3ndecKre U MaTeMaTHYeCKhe 3HAKU
U CUMBOJBL, (opMynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIIOIb30BaTh

141 HpCO6p330BBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUE CPEACTBA HATTIAHOCTH,
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6 chepe 061a0eHUA YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUICHBUAMU:
obuenue:
— OCYIICCTBJISITh KOMMYHHKAIIMM BO BcexX cepax >KM3HH; aKTUBHO YY4aCTBOBATh
B JUAJIOTe WJIM JTUCKYCCHH IO CYIIECTBY 00CYXmaaeMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIIOJHEHHS TMpeiaraeMon
3aJ1ay, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3HMIIMK JIPYTUX YIaCTHUKOB
JUajora WA JUCKYCCUN);
— pa3BEepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAHUEM

SA3BIKOBBIX CPCIACTB,

CcOBMeCmHAs 0esIMENbHOCHb.

— BBIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JEUCTBUI € YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXIOT0 YICHA KOJIJIEKTUBA;

— TPUHUMATH LIEJIM COBMECTHOM AEATEIIBHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBHUS MO €€ JIOCTHXKEHUIO: COCTABJIATH IUJIAH ACHUCTBUN, PACHpEICIATh POIU
C YYETOM MHEHHUI YY4aCTHUKOB, 00CYX IaTh pe3yIbTaThl COBMECTHON PabOTHI;

— TMpemjiaraTb HOBBIE TMPOEKTHI, OLEHUBATh WAECHU C TIO3MLIHUM HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

— OCYUIECTBJISITh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYALIUSX,

IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/I€, OBITH HNHHUIIWMAaTUBHBIM,

8 chepe 061a0eHUA YHUBEPCATbHBIMU PEZYNAMUCHBIMU OCUCGUAMU:
CaMOOP2AHUZAYUAL:
— HCTOJB30BaTh OMOJIOTUYECKUE 3HAHMS IS BBISBICHUS MPOOJIEM M UX PEIICHUS
B )KU3HCHHBIX U YUEOHBIX CUTYyAIUAX;
— BBIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIC M CMBICIIOBBIC YCTAHOBKH
B CBOMX JCHUCTBUSX M NOCTYIKax IO OTHOLIEHUIO K >KUBOW IPUPOAE, CBOEMY
37I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;
— pacHIMpsITh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUTESHUN;
— JenaTh OCO3HAHHBIM BBIOOpP, APTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH

3a pelIeHHE;

CAMOKOHMPOTIb:
— JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B IEATEIBHOCT,
OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;
— TOpPUHUMATh MOTHUBBI M AapryMEHTBHl JPYTUX MIPU AHAIA3E PE3YJIbTATOB

ACATCIBbHOCTU,
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IMOYUOHANLHBIU UHMEILIEKM, NPEONnoa2awull cpopmMupo8aHHoOCmy:
— CaMOpETYJMpPOBAaHUsA, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEJEHUE, CHOCOOHOCTh  aJalTUPOBATHCA
K SMOI[MOHAJIbHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH;
— BHYTPEHHEW MOTHBALUM, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTHKEHMIO LIEIU
U yCIIEXY, ONTHUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JAEHUCTBOBATH, UCXOAS U3 CBOMX

BO3MO>KHOCTEM;

npunamue ceos u Opyeux:
— TMPUHUMATH ceOsl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA,;

— TMpU3HABaTh CBOE MMPABO U MPABO APYTHX HA OLIUOKU.

HNPEIMETHBIE PE3YJIbTATDI:

— YMEHHE BIAJCTh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET
OCHOBOIIOJIAraloIIyue OMOJIOTUYECKUE TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, TKaHb,
OopraH, OpraHW3M, BHJ, MNOMyJsAlUsI, OMOCHHTE3 OelKa, HACJIEeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE U JP.);

— BIAJEHUE CHUCTEMOM 3HAHUM 00 OCHOBHBIX METOJAX HAYYHOIO IIO3HAHUS,
UCIIOJIb3YEeMbIX B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB M IKOCUCTEM
(omucanue, W3MEpEHHE, MPOBEJACHUE HAOIOICHUI); CIOCOOaMU BBISIBICHUS
Y OIIEHKHU aHTPOIOTE€HHBIX U3MEHEHU B MPUPOJIE;

— YMEHHUE YCTaHABIUBATh B3aUMOCBSI3U MEXKIY CTPOCHUEM M (DYHKIUSIMU: KIETOK
pa3sHbIX TKAaHEW,; OpraHaMh W CUCTEMaMM OpraHoB y  pPacTCHUH;
ATanaMy KJIETOYHOIO LHKJIAa U KU3HEHHBIX LHUKJIOB OPraHU3MOB; T'€HOTHIIOM
1 (hEeHOTUTIOM;

— YMEHHE pelllaTh MOWCKOBbIE OWOJOTUYECKUE 3a7adyM; BBIABISATH MNPUUYUHHO-
CICACTBEHHBIC CBSI3M MEXIY HCCICIYEeMbIMU OHOJIOTHYECKUMHU OOBEKTaAMU,
MpoleccaMl M SIBIICHUSIMH; JI€JIaTh BBIBOJbI M TMPOTHO3bI HA OCHOBAHUU
MOJTYYEHHBIX PE3yJIbTaTOB;

— YMEHHE BBIIBUTaTh TUIOTE3bI, TPOBEPATH UX SKCIEPUMEHTAIBHBIMU CPEICTBAMU,
dbopmynupysi 11eJb HCCICIOBAHUS; AaHAIU3UPOBATH IMOJYUYCHHBIC PE3yJIbTaThl
U JIeJaTh BBIBO/IbI;

— YMEHHUE OIIEHHUBATh ITUYECKUE ACTIEKTHl COBPEMEHHBIX MCCJIEAOBAaHUN B 00JacCTU
OMOTEXHOJIOTHH ¥ TEHETHYECKNX TEXHOJIOTHI (HampaBlIeHHOE U3MEHEHUE TeHOMa

1 CO3JaHUC TPAaHCI'CHHBIX OpI‘aHI/I?)MOB);
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— yMeHHe MOTHUBHPOBATh CBOU BbIOOp Oyaylel mpopecCHOHATbHON AeSTEIbHOCTH
B oOyiacTd OMOJIOTUH, MEIWIIMHEI, OWOTEXHOJIOTHH, CCILCKOTO XO3SMCTBA;
yrayOJasaTh IMO3HABATCIBHBIA HMHTEPEC, HAIPaBJICHHBIM HA OCO3HAHHBIH BBIOOD
COOTBETCTBYIOIIECH TMpodeccuu U MPOJODKEHHE OMOJIOTHYECKOTO O0pa30BaHUs

B OpTraHU3alUsAX CPEJHETO MPOPECCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.
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COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTHU

MoayJib «ATPOTEXHOJIOTUM HACTOALEr0 U Oyaymiero». 10 kiaacc (34 1)

1. BuorexHosorust Kak Hayka (4 4)

Hcropusi BO3HWKHOBEHHS HAyKH, OCHOBHBIC pPa3eibl, CBSI3b OMOTEXHOJIOTHH
C JpyruMud Haykamu (Ouojorueil, OOTaHUKOM, 300J0THEH, MHUKPOOUOJOTHUEH,
onoxumuei, GU3NOIOTHEH, TCHETUKOW, MEIUIIMHON) U OTPACISIMHU TPOMBIIICHHOCTH
(mumeBasi, Jerkas), CeJIbCKOro XO3siUcTBa (KMBOTHOBOJCTBO, PAaCTEHHEBOJCTBO)
U 37IpaBOOXpaHeHreM, u3BecTHble By3bl 1 HMU, cBsizanHble ¢ OMOTEXHOJIOTHEH:

= QenepanbHOE roCy1apCTBEHHOE YUPEKIACHUE «DenepabHbIN
uccienoBarenbCkuil eHTp «dyHaameHTanbHble OCHOBBI OMOTEXHOIOTHIY Poccuiickoit
akanemun Hayk» (OULL buorexnonoruun PAH)!;

* (QdenepanbHOE  TOCYJAPCTBEHHOE  OIOUKETHOE  HAYYHOE  YUPEKICHHE
«BCepOoCCUUCKHUN  HAyYHO-UCCIIEIOBATEIbCKUM  HMHCTUTYT  CEJIbCKOXO3SMCTBEHHOU
ouorexnonorun» (PI'BHY BHUNCB)?;

* QenepaibHOE  TOCYIApCTBEHHOE  OIOXKETHOE  HAYYHOE  YUPEXKICHUE
«DenepabHBIA UCCIEN0BATEIBCKUN NEHTP BCepOCCUICKUI MHCTUTYT T'€HETHYECKUX
pecypcos pactennii umenu H.U. Basunosa» (PI'BHY ®UL] BUP)?;

* (QdenepaibHOE  TOCYJApCTBEHHOE  OIOXKETHOE  HAYYHOE  YUpEXKJECHUE
«BcepoccHiiCKuil  HAYyYHO-UCCIEA0BATEIbCKUA ~ MHCTUTYT  CENbCKOXO3SIMCTBEHHOM
mukpoouonorum» (PI'BHY BHUUCXM)?;

* QenepalibHOE  TOCYJAPCTBEHHOE  OIOXKETHOE  HAYYHOE  YUpEXKICHUE
«DenepabHbII  UCCIAEAOBATENLCKUMA HEHTp WHCTUTYT LMTOJOTMM W TEHETUKHU

Cubupckoro otaenenus Poccuiickoit akagemun Hayk» (PIBHY Ulul’ CO PAH)?;

! @enepanbHOE TOCYNAapCTBEHHOE YyupexjaeHue «DenepanbHplii HCCIEN0BATENbCKUI LEHTP
«DyH1aMeHTalbHbIE OCHOBBI OMoTexHojorun» Poccuiickoii akagemuu Hayk» (OUL] buorexnonoruu
PAH): opurmansuslii caiit. — URL: http:/www.fbras.ru

2 denepanbHOE TOCYAPCTBEHHOE OIOKETHOE HAyUHOE yupexaeHue «Bcepoccuiickuii HaydHo-
HCCIIEIOBATeNIbCKUM HMHCTUTYT CeNIbCKO-XO03siiicTBeHHON OunorexHonorun» (®I'BHY BHUUCH):
ounmaneueiii caiit. — URL: http:/www.vniisb.ru

3MenepanbHOEe  rOCYIAPCTBEHHOE  OIOMKETHOE  HayuHoe yupexiaeHue «DemepanbHblii
HCCIIEA0BATENbCKUI LIEHTP Beepoccuiicknii HHCTUTYT TEHETHYECKUX pecypcoB pacTteHuid umenu H.U.
Basunosa» (PI'BHY ®ULL BUP): opunmanssii caitr. — URL: http:/www.vir.nw.ru

4 ®enepanbHOE TOCYIAPCTBEHHOE OKOHKETHOE HAYYHOE yupexaeHue «Bcepoccuiickuii HayqHO-
HCCIIEIOBATeNIbCKUM MHCTUTYT CeJbCKO-X03sicTBeHHOW Mukpoouonorun» (®PI'BHY BHUUCXM):
opunmaneueiii caiit. — URL: http:/www.arriam.ru

> @enepalbHOE TOCYJAapCTBEHHOE OIODKETHOE HaydHoe yupexiacHue «DenepanbHblil
uccrenoBaTenbCkuil nenTp MHeTuTyT nuronoruu u renetuku Cubupckoro otaenenus Poccuiickoit
akagemuu Hayk» (PI'BHY UIul" CO PAH): opuumanshsrii caift. — URL: http:/www.bionet.nsc.ru
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» QdenepanabHOE TOCYJAPCTBEHHOE aBTOHOMHOE OOpa30BATENBHOE YUPEKICHUE
BbICIIIET0 00pa3oBaHus «MOCKOBCKUH (PU3UKO-TEXHUUECKUNA UHCTUTYT) HAITMOHATLHBIN
uccnenoBaTensekuii nentpy» (PrAOY BO MOTHN)!;

» (denepanpHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIEr0 oOpa3oBaHus «MOCKOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET UMEHU
M.B. Jlomonocosa» (PI'BOY BO MI'V)?;

» (denepanpHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa3oBaTelIbHOE YUPEXKIICHUE
Bbiciiero oOpa3oBanusi «CaHkT-IleTepOyprckuii rocyaapCTBEHHBIM YHHUBEPCUTET)
(®I'BOY BO CII6I'Y),

» (denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE OOpa30BaTENIbHOE YUPEKIACHUE
Bbicller0  oOpaszoBanHus «HoBocuOMpckuii  HAMOHAIBHBIM  MCCIEAOBATEIBCKUI
rocyaapcTBeHHbli yausepeuter» (PIAOY BO HI'V);

= QDenepanabHOE TOCYAAPCTBEHHOE OKOKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BbICIIEr0 oOpa3zoBaHus «Poccuiickuil TOCylIapCTBEHHBIH arpapHblii YHUBEPCHUTET —
MCXA wumenu K.A. Tumupszeray (®I'BOY BO PIrAY-MCXA wumenu
K.A. Tumupssea)°;

* ABTOHOMHasi HEKOMMepuecKas o00pa3oBaTelibHas OpraHU3alMs BBICIIETO
o0pasoBanus «Hayuno-Texnonorudeckuii yausepeurer «Cupuycey» (HTY «Cupuyc»)®.

CoBpeMeHHbIE  HAMNpaBJICHUS  Pa3BUTHUS ~ arpoOUOTEXHOJOTUH.  MeTombl

OMOTEXHOJIOTHH B HAyKe M NPAKTUKE. J[eMOHCTpaIKs BUAEOPOIUKOB .

1 ®enepanbHOEe TOCYIAPCTBEHHOE ABTOHOMHOE O00OpA30BATENBHOE YUPEKIECHHE BBICIIETO

obpa3zoBaHus «MOCKOBCKHH (PU3MKO-TEXHUYECKUH WHCTUTYT) HAIMOHAIBHBIM MCCIIE0BATENbCKUN
ueHtp» (PI'AOY BO M®TH): opunmansuslit caifr. — URL: http:/www.mipt.ru

2 depepa’bHOE TOCYIAPCTBEHHOE OIO/KETHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO
oOpazoBaHust «MOCKOBCKMI TOCYAapCTBEHHBIH yHuBepcuteT uMeHn M.B. JlomoHOcoBa»:
ounmanpHelii caiiT. — URL: http:/www. msu.ru

3 denepanbHOE TOCYJAPCTBEHHOE OIOIKETHOE O00pa3oBATENbHOE YUPEXKAEHHUE BBICIIETO
oOpazoBanus «Cankrt-IlerepOyprckuii rocynapctBeHHblil yHuBepcuter» (OI'BOY BO CIIOIY):
odunmaneHeli caifT. — URL: http:/www.spbu.ru

4 @enepanbHOE TOCYIapCTBEHHOE AaBTOHOMHOE OOpa30BaTENbHOE YUPEKIEHHE BBICIIETO
obpazoBanus «HoBOCHONPCKHI HAlMOHANBHBIN UCCIIEA0BATEILCKUI TOCYAAPCTBEHHBIH YHUBEPCUTET
(®IrAOY BO HI'Y): odpunumansusiit caifr. — URL: http:/www.nsu.ru/n

> ®desiepabHOE TOCYIAPCTBEHHOE OFOUKETHOE OOpa30BaTENbHOE YUPEKICHHE BBICHIETO
oOpazoBanus «Poccuiickuii rocynapcTBeHHbIH arpapHblii yHuBepcuteT — MCXA wumenun KA.
TumupszeBay (PI'bOY BO PTAY-MCXA umenun K.A. TumupsizeBa): opuuuanbubiii caidt. — URL:
http:/www.timacad.ru/

6 ABToOHOMHas HeKkOMMepyecKas o0Opa3oBaTelbHAas OPraHU3alMs BBICHIETO O0OPAa3OBAHMUS
«Hayuno-texnonornueckuit yausepcuret «Cupuycy» (HTY «Cupuycy): opunmansueiii caifr. — URL:
http:/www.siriusuniversity.ru/

7 CMm. ipusoxKeHue.
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Jlabopamopnvie u npaxmuueckue pabomul

Uccnenosatenbckas padora «Co3nanne OMOJIOTHYECKH AKTHBHBIX JO0ABOK U
BUTaMHHOBY.

HccnenoBarensckas pabota «BbiBeleHHEe HOBBIX COPTOB PAacTeHHUl, MOPOJI
’KHBOTHBIX C 3aJJaHHBIMH CBOMCTBAMU.

Hccnenosatenbckas pabota «Co3nanue 6akTepui, CliocoOHBIX nepepadaThiBaTh
He(Th U YCTPAHATD MOCIEACTBHS €€ Pa3IMBOB: ILTIOCHI U MUHYCHD».

Okckypceus («bruoTexHonorus: Hayka v )Ku3Hb») B By3 uinu HUN.

2. O0mme moHsITUS OMOTEXHOJIOTHH (2 4)
[TonsaTre OWOTEXHOJIOTHH. 3adyeM 4YeJOBEeKYy OHOTEXHOJIOTMH, B 4YeM HX
IPEUMYIIIECTBO Mepe]l XUMUYSCKUM CHUHTEe30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBIINIJIICHHBIC MUKPOOPTaHU3MbI, KJICTKHW 1 TKaAHU paCTCHHﬁ, ZKHNBOTHBIX.

JlabopamopHhvie u npakmuueckue pabonul
[Ipaktuueckass pabota «lIpuMepsl NpUMEHEHHS OHOJOTUYECKUX OOBEKTOB

B TBOEU KU3HNY.

3. OcoOenHoCTH ArpOOMOTEXHOJI0THH (4 1)

Henu u 3amaun arpoOnoTexHOoI0ruu. OCHOBHbIE OOBEKTHI arpOOMOTEXHOIOTUH.
buoTtexHomornueckue moaxoabl JUIsl HAJEKHOTO COXpAaHEHUST KOJIJICKIIUM TeHETUYECKUX
PECYpPCOB PaCTECHUM U )KUBOTHBIX. [IOHATHS O MOJIEBBIX, i Vitro U KPUOKOJUIEKIUIX. PocT
1 pa3BUTHE KUBOTO 0OBEKTAa B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBHIX: KaK
3TO BO3MOXKHO.

OCHOBHBIE TOMEIIECHUS AJI TOJHOIIEHHOW paboThI JabopaTopuu OMOTEXHOJIOTUN
(laMuHapHas ~ KOMHaTa,  CBETOBas,  aBTOKJIaBHAas  KOMHATBHI,  TOMEIIECHUE
JUTSI IPUTOTOBJICHUS TTUTATEIBHBIX CPEJl, MOEUHasl): UX (YHKIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TIPUOOPHI [JIsT OpraHU3auu J1abopaTOpuu OHMOTEXHOJIOTHH, WX
GYyHKIIMM W BO3MOXHOCTH (aBTOKJIAB, CyX0)KapoBou mikad, muctwuistop, pH-metp,
BECHl, JIAMHHAP-OOKC, CTEpUIIM3AaTOpP HHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIUMaTudeckas kamepa, Y ®-MOHHM3aTOp, XOJIOIUIBHUKA I XPAaHCHHS MMUTATEIbHBIX
cpen U ap.). MHCTpYMEHTHI JJIs TPUMEHCHHUS METOJOB OHMOTEXHOJOTHHM PacTECHUMN
(npemapoBanbHasi WIJIA, CKajblelb, MHUHIET, HOXHHIBI). (OCHOBBI TEXHHKH
O6e3omacHocTH Tpu padore ¢ mnpudopamu. OCHOBHBIC MPUOOPHI I OPTaHU3AIUU
nabopaTopur OMOTEXHOJIOTUH: aBTOKJIAB, CyX0apoBo# mikad, auctwstop, pH-merp,

BCChI, J'IaMI/IHap-6OKC, CTCpUIU3aTOp HHCTPYMCHTOB, CBCTOBaAs YCTaHOBKa,
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KJIIMMaTH4ecKass kaMmepa, Y P-HOHU3aTOp, XOJOJAUIBHUKA U1 XPAHEHUS IMUTATEIbHBIX
cper U Ap. MHCTpyMEHTHI Uisi TPUMEHEHUS METOJ0B OMOTEXHOJOTMU PACTEHUM:

npcrapoBaibHaA UTjid, CKaJIbIICIIb, TIMHIECT, HOKHHUIIBI.

Jlabopamopnvie u npaxmuueckue pabomul

[IpakTuueckas paborta «KyiapTypHOE pacTeHne B KylIbTypaJTbHOM COCY/IE: OMHUIIH
pacTeHue B mpoOHpKe».

HccnenoBaTensckas padbota «PocT yepeHKOB pacTeHUH B BOJIE C pa3HBIM YPOBHEM

pH».

4. KyabTypa KJ1eToK u TKaHei (8 1)

Metonbl KyJabTYyphI KIIETOK M TKaHel B cenekiuu. KamurycHas kynerypa. Kynerypa
KJIETOK U arperaroB kineTok. Kynbrypa mnpotoruractoB. llomyueHne comMaTH4eCKHX
TUOPHUIOB METOJIOM CIUSIHUSI U30JIMPOBAHHBIX MTPOTOILJIACTOB.

Kierounas cenexkuus. Mcnons3oBaHue raisioniny B CENEKLNN.

[Ipumepsl TPUMEHEHUS KYJIbTYP KJIETOK M TKAHEW B HAYYHBIX UCCIICIOBAHUSIX U
B npakTuke pa3anunbix HUU: 3HaKOMCTBO ¢ IUTEpaTypoil — HAyYHBIMU ITyOJIUKAIUSIMU
0 pa3HbIM 00bEKTaM (MUKPOOBI, pACTEHUS, S)KUBOTHbIE).

XapakTepucTrKa KIJIETOK, KyJIbTUBUPYEMBIX in Vitro. MopdoreHeTH4ecKue myTu
pa3BUTHUS KIETKH in VItro.

N3BecTHBIC KOJUICKIIMU OMOTEXHOJIOTUYECKUX OOBEKTOB — HMX pOJb, 3aJauu,
cocTaB, npumepbl (in Vitro KOJUIEKIMM pPACTE€HUM, KOJUIEKIIMM IITaAMMOB
MUKpOOpraHu3MoB. CeMUHap 1o MpOYUTaHHOU JTUTEPATYPE, TOKIAAbl O0YHAIOITUXCS).

buoTexHOI0THs MPON3BOACTBA KYJIbTYPHI KIIETOK, TKAHENW U OPTaHOB PACTECHHUIA.

JlabopamopHuie u npakmuueckue pabomoi

ITpakTrueckas padota «IIpoTominacTsl KIETOK».

Hccnenosarenbckas padora «CylecTByOIME KOJUIEKIIMM KIETOK M IITaMMOB
B Poccun u ux posib B pa3BUTUU FEHETUYECKUX TEXHOJIOTHI.

UccnenoBarenbckas padora «I'.JI. KapneyeHko Kak TeHeTHK-3KCIEPUMEHTATOP

U OMOTEXHOJIODY.

5. IlutaTesibHbIE Cpeabl IJIsl ATPOOMOTEXHOJIOT U (2 1)

Makpo- U MUKPODJIEMEHTBI, ICTOYHUKHU YTIIEBOJAOB, BUTAMUHBI, KEJIUPYIOLINE
areHThl. UMbl MATATENBHBIX CPEL — )KUJIKUE U TBEPIBIE.

[lutaTenbHble cpeabl sl OMOTEXHOJOrMM pacteHuil. Pa3paboTka HOBBIX

MUTATENbHBIX CPE, B TOM YHCJIE BKIIOYAIOIINX OMOCTUMYIIATOPHI U IPYTUE PETYIATOPHI
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pocra. MeToapl ONTUMHM3AalMA NUTATENBbHBIX cpeA. OCHOBHBIE KOMIIOHEHTBI
OUTATEIbHBIX cped  (MaKpO3JEMEHTHI, MHKPOAJIEMEHThl, HMCTOYHHMKH YIJEpoja,
BUTAMMHBI, JKEJIUPYIOIIHE areHThl, PEryJaTopbl pocrta). YpoBeHb pH nurarenbHOI

Cpeabl U €ro BIUSHUE HA pa3BUTHE pacTeHul. Becsl, pH-MeTp.

JlabopamopHvie u npakmuieckue pabomol

JlabopatopHasi pabota «lluTarenabHble Cpelbl M YCIOBHUS KYJbTUBHPOBAHUSA,
KYJIbTYpPbl PACTUTEINIBHBIX KJIETOK W TKAHEWD.

[IpakTuueckas pabota «[IpUroToBieHUE CTOKOBBIX (MAaTOYHBIX) PacTBOPOB
MaKpO- U MUKPO3JIEMEHTOB MUTATEIbHOU cpefibl o nponucu Mypacure u Ckyray.

[IpakTuueckas pabora «lIpUroToBieHre MNUTATEIBHBIX CpEJ JJIsi BBEIACHUS

B KYJIIBTYDPY IR Vitro».

6. Peryasitopbl pocta Kak GakTopbl ycrexa 0MOTeXHOJIOTuM pacTeHuii (4 4)

Poct u pasBurue pacrenuil. OcrtanbHble 3Tambl OHTOreHe3a. (OOmme
3aKOHOMEPHOCTH POCTA PACTCHUM.

OcHoBHbIE KJIacChl ()UTOTOPMOHOB (QyKCHHBI, HUTOKUHHUHBI, THOOEpPEIINHBL,
ABK, sTunen u ap.) ¥ ux QyHKIHUU Ha pa3HbIX dTanax pa3BUTHUS pacTECHUS.

N3BecTHBIE TE€HETMYECKUE MEXAHU3MBbI, KOHTPOJMPYIOIIME POCT U Pa3BUTHE
pacTeHuil.

DHJIOTEHHBIE U DK30TE€HHBIE PETYIISTOPHI POCTa PACTEHUI B MPOOUPKE.

JlabopamopHule u npakmuyeckue pabomol
JlabopatopHnasi padota «DeHoTUNIMYECKAs] OIEHKA POCTa M Pa3BUTHS PaCTECHUMN

B 3aBUCHUMOCTHU OT HAJINYUA Q)HTOFOPMOHOB B IIMTATECIbHOM cpeachH.

7. buorexuoJiorus pacrenuii (10 1)

B03MOXXHOCTH TIpUMEHEHUs arpoOMOTEXHOJOTUH B CEJIEKIUH, CEMEHOBOJCTBE
Y TUTOMHUKOBOJICTBE.

bone3nu u ummynurer pactenui: ot H.M. BaBunoBa 10 COBpEMEHHOCTH.

VYckopeHHass U TpaJuLMOHHAs CEJIEKLUSA: COKpAIllaeéM CPOKM MOJyYEHHS] HOBBIX
coptoB. OcHOBHBIE MeTonbl cenekuuu. ['nOpunuzanus. dopmel ordopa. OCHOBHBIE
HANpPaBJICHUS] CEJCKUUU: YIYy4IIeHHE YpPOKaWHOCTHU, YCTOMYMBOCTH K OHMOTHYECKUM
U a0MOTUYECKUM (PpaKTOPaM.

O3znopoBiieHHE pacTEeHUH OT BHUPYCOB C IMOMOILIBIO METOAO0B OHOTEXHOJOTHUU:

MCTOJbI KYJIbTYPhI allTMKaJIbHBIX MCPUCTEM, TCPMOTEPAIINH, XEMOTCPpAIIUH, KPUOTCPpaIliun
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M KOMIUICKCHOHW Tepamnuu. [lomydeHne O340pOBIIEHHOTO IMOCAIOYHOTO Marepuana —
KITyOHeH KapTogens U CaKeHIIEB TUIOJAO0BBIX KYJIbTYP.

KynbTUBUpOBaHHE pPAaCTUTEIHHOTO MaTepuaia B KyJIbTYpE in Vitro: OCHOBHBIC
NPUHIUIB ¥ MOJIENIM KYJIbTUBUpPOBaHUs. KamrycoreHes, CyCNEH3HMOHHBIC KYJIbTYpHI
pacteHuil. MuKpopasMHOXEHHE pacTeHuil. DKOHOMHUYECKUH 3(P(GEeKT OT BHEIPEHUs
METOJIOB OMOTEXHOJIOTUH B PACTCHUEBOCTBO.

Kpuoxpanenue pacrennii. Kpponporektopsl. [TocTkprorenHas pereHeparus.

buonorndeckne CpeicTBa 3alUTHl PACTCHUN: MPEUMYIIECTBA W TEPCHCKTHBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ JKUIKUM a30TOM, KpUOTIPOOUPKHU.

JlabopamopHhvie u npakmuueckue pabonul

[Ipaktrnueckass pabora «Pa3MHOXXEHHE IIJIOJIOBBIX PACTEHUN UYEPEHKOBAHHEM
Y MUKPOPa3MHOKEHUEM — IPUMEP MAJIMHBI (WM 3eMJITHUKH, €KEBUKH, CMOPOIUHBI)».

[TpakTnueckas pabora «BBeneHue pacTeHuil B KyJIbTypy in Vitro U NOAJEpKaHue
YUCTOU KYJBTYPbI SKCIIJIAHTOBY.

[Ipaktrueckas padora «PazMHOkeHHE KapTO(deisa B IpoOUpKe».

UccnenoBarensckass pabota «Kak mojydyaroT TOTOMCTBO  BEreTaTHBHO
Pa3MHOXKAEMBIX KYJbTYp €CIIM HE CEMEHAMU ?»

UccnenoBarenbckas pabota  «BplpanuBaHue pacTeHUl B MPOOUPKE».

UccnenoBarenbckas pabdota «Kak O00Xbsi KOpOBKa ypokail crnacaina —

0 COBPEMEHHBIX CITOC00ax OMOIOTUYECKOM 3allIUThl PACTEHUI.

Moayab «CoBpeMeHHbIE OMOTEXHOJI0THH B cesiekuumn». 11 kiaace (34 1)

1. 'enernueckue pecypcenl Poccuu (6 4)

CrpaTernn cOXpaHeHHsI TeHETHUECKUX pecypcoB. CoXpaHEHHUE pacTeHU! in Sifu
U ex situ.

buopecypcubie koymekuuu Poccun. Konekuuss TIeHETHYECKUX PECypCOB
pactenuii BUP. T'epbapuii bBUH. Komnekius reHeTHYecKux pecypcoB >KUBOTHBIX
BHUUI'PXKX. Komnekuuu kinerok u mramMmMmoB BHUMCXM. JleMoHCTpaius

BHJIEOPOIIMKOB! .

Jlabopamophvie u npaxmuueckue pabomul
Uccnenosarenbckas padbora «Ilo marepuanam popyma «I'eHeTuyeckue pecypcsl

Poccumn» (BeIOpaTh 11000# JOKIIAl M IOATOTOBUTH 110 HEMY COOOIIICHHE).

! Cm. npusoskenue.
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2. OCHOBBI FreHEeTHKH M cejieKIuu (8 1)

HacnencTBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTaHU3MOB.
N3mMeHYnBOCTh MyTallMOHHAS K MOAU(PUKAITMOHHAS.

['en — wMarepuanbHBII HOCUTEIb HACIECIACTBEHHOCTH W  HW3MEHYHUBOCTHU.
HyxkiienHoBbie KuCHOTHI. JIOKanM3anus r€HETUYECKOTO MaTepuana B KieTke. Jlenenue
kietok. Permmnkanusa JIHK. OcHoBHas qormMa MonekyisspHoi ouonoruu. TpaHckpumims.
Tpancnsanua. Myranuu.

3aKOH rOMOJIOTHYECKUX PSIIOB B HacyencTBeHHOM n3MenunBoctd H.U. BaBuiiosa

B 1920 u 2020 rr. JIemoHCcTpauus BHneoponHKOBl.

JlabopamopHvie u npakmuieckue pabomol
[Ipaktrueckas padota «MoaudukalmoHHass K3MEHYHUBOCTh B MpUpojie» (coOpaTh
Y CPABHUTH JIUCThS, IBETKU C OJHOTO PACTEHUS U/WJIH C Pa3HBIX).

UccnenoBarenbcekas padora «I' MO — 310 MyTauuu Wi MOIU(pUKALANA?»

3. Un:xeHepusi B Ouosioruu pacrenuii (15 4)

Knerounas v reHHast UH)KEHEPUS PACTECHUU [T PA3BUTHS CEJICKIIHH.

[IpupoIHO-TpaHCTEHHBIE PACTCHUSI.

Pacrenusi-Onodabpuku.

buoTtexHonornyeckrue MeToIbl B CEJIEKIIMNA PACTCHUI.

['eHeTnUeCcKOE pENaKTUPOBAHUE KYJIBTYPHBIX pACTEHUUM. YUeM TIeHeTudeckoe
peAaKTUPOBAHUE OTIUYAETCS OT TEHETHUECKOW MOU(BUKAITIH.

[Tonck HOBBIX T€HOB-MUIIIEHEH: CYyIIIECTBYIOMNE MeTOAUKH. [IpoBenenue in silico
aHaJmsa.

['eHHass WHXXEHEpUs 3€PHOBBIX KYJIbTyp. [ €HHas WHXKEHEpUsS XJIOMYATHUKA.
I'ennas mHxeHepusa tomara. ['eHHas wHXeHepus cou. ['eHHas MHXKEHEpHUs IJI0JOBBIX

KynbTyp. ['eHHas umkenepus kaprodens. J(eMoHCTpanus BUIEOPOIUKOB?.,
YIbTY

JlabopamopHhvie u npaxmuuecxue pabomol
ITpakTuyeckas padorta «IIpoBeaenue in silico ananvza Jjis IOMCKA HOBBIX T€HOB-

MUIIIEHEN JJI PEAaKTUPOBAHUS KYJIBTYPHOTO pacTeHUs (Ha BEIOOD)».

4. Un:keHepusi B 0MOJIOTHH sKUBOTHBIX (5 1)
CoBpeMeHHBICE METOJBI B KMBOTHOBOJCTBE: TPAHCIUIAHTAIUS SMOPHOHOB,

XUMCPHBIC )KUBOTHEBIC, KIIOHUPOBAHHUC.

! Cm. npusoskenue.
2 CM. TIpUJIOXKEHHE.
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I'ennas WHKCHCPUS B )KUBOTHOBOJICTBC.

JlabopamopHvie u npakmuieckue pabonol

[Tpaxtuueckas pabora «IIpoBenenue in silico anammsa 17151 TOUCKA HOBBIX TEHOB-
MUIIEHEN I PeAAKTUPOBAHUS )KUBOTHOTO» (Ha BHIOOD).

UccnenoBatenbckas pabora «['eHHass WHXKEHEpPUS >KUBOTHBIX: apryMEHTHI

3a U POTHBY.
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TEMATHYECKOE INTAHUPOBAHUME

Konuuecmeo

Temwl 3auamuii
yacos

OcHognoe cooeporcanue

Moayiab «ArpoOTeXHOJIOTHM HACTOsSIIEr0 M Oyayuiero». 10 kiace

1. BuoTexHoIOTHS KaK HayKa 4

Hctopus BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3Ieibl, CBS3b
OMOTEXHOJIOTHH C IPYTUMH HayKaMu
(bmonorueit, 00TaHUKOM, 300JI0THEH,
MHUKPOOHOJIOTHEHN, OHOXUMHEH,
¢busznonoruen, TeHETUKOM,
MEJIMLIMHOW) U OTpaciasiMu
MPOMBIIICHHOCTH (TTULIEBAst, JIErKas),
CEJIbCKOTO XO035IMCTBA
(’KMBOTHOBOJCTBO, PAaCTCHHUEBOICTBO)
U 3J]paBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HUW, cBsi3anHbIE

¢ OMOTEXHOJIOTUEN:

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh cojepkaHre TEPMUHOB
Y TIOHSTUH: HayKa, OMOTEXHOJIOTHSI,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITOTHEHUS
HCCIIeIOBAHUM U MPOTHO3UPOBATH
PE3yNbTAThl IKCIICPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAYYHBIC
IIKOJIBI B 001aCTH OMOTEXHOJIOTHH.
Paznuyath pa3aensl OMOTEXHOIOTHI
KaK HayKHU.

CpaBHHBaTh CBSI3b OMOTEXHOJIOTHU
C pPa3IMYHBIMK OTPACISIMHA HAYKH U

IMPOMBIIIVIICHHOCTH.

OUI] buorexnonoruu PAH, BpisaBiATE paznuuuns MExXIy
®I'bHY BHUUCB, pazjesniaMu OMOTEXHOJIOTHH.
OI'bHY OUILL BUP, DopMyIHpOBaTH U OOBSICHSITH
OI'bHY BHUNCXM, MIPUHUMIT Pa3BUTUS HAYKU
22
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Temwl 3auamuii

2. O0111e MoHATHSA

OMOTEXHOJIOTHUH

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

®I'bBHY Ulul" CO PAH,

OI'AOY BO MDTH,

dI'bBOY BOMI'Y,

dI'bOY BO CIIoI'Y,

®I'AOY BOHI'Y,

®I'bOY BO PI'AY-MCXA umenu
K.A. Tumupsizena.

CoBpeMEHHBIE HATTPABIICHUS PA3BUTHUSA
arpoOMOTeXHOJIOTHH. MeTo bl

OMOTEXHOJIOTHH B HAYKE U MPAKTHKE

ITonssTHE OMOTEXHOIOTHH. 3aUeM
4eJI0BeKY OMOTEXHOJIOTHHU, B YEM UX
MPEUMYIIECTBO MEPE]T XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTHH: TIPOMBIIIJICHHBIS
MHUKpPOOPTaHU3MBI, KJICTKA U TKaHH
pacTeHUi, )KUBOTHBIX.

[IpakTuueckas padota «I[Ipumepsr

Buowt oesmenvrnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrlimmomHeHIE TIPE17I0’)KEHHBIX
HCCIIeIOBATEIbCKUX paloT:
«Co3nanue OMOJIOTHYECKH aKTUBHBIX
J00aBOK ¥ BATAMHHOBY, « BbIBeIcHHE
HOBBIX COPTOB PAaCTEHHM, IOPOJ
’KHUBOTHBIX C 3aJaHHBIMHU
cBoricTBaMuy, «Co3anue 0akTepui,
CIIOCOOHBIX TepepadaThiBaTh HEDTH

U YCTPAHATH MOCIICICTBHS €€
Pa3JIMBOB: TTIOCHI U MUHYCBD».
DKcKypcust «BHOTEeXHOIOTHS: HayKa

Y KU3Hb» B By3 i HUN
PackpsiBaTh cojepkaHre TEPMHUHOB

U MOHATHI: 00BEKTHI OMOTEXHOJIOTHH,
KJICTKH ¥ TKAHU PACTCHHM, )KUBOTHBIX,
MHKPOOPTaHU3MBI.

OnuceIBaTh Imporece
OMOTEXHOJOTUYECKOTO MPOU3BOICTBA.
XapakTepu3oBaTh pa3IuyHbIC

00BEKTHI OMOTEXHOJIOTHA.

23
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. Konuuecmeo
Tembt 3anamu OcHogroe cooeporcanue
uacos
MPUMEHEHUS OUOJIOTUUECKUX

00BEKTOB B TBOEH KU3HU)

3. Ocobennoctu 4 [enu u 3a7a4n arpOOMOTEXHOJIOTHH.
arpoOMOTEXHOJIOTHH OcCHOBHBIEC OOBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHonornueckue moaxoanl

Buowt oesmenvrnocmu obyuarowuxcs

Paznmuate mpoOMBITIUICHHBIE
MHUKPOOPTAaHU3MBI, KIIETKU U TKaHU
pacTeHul, >KUBOTHBIX KaK
OMOTEXHOJIOTUYECKHE OOBHEKTHI.
CpaBHHBaTh MEXKy COOOM MPOLIECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHH.

BrisBisats Hanbomnee s pexTuBHbIC
00BEKThI OMOTEXHOJIOTHH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOEHUS ¥ PYHKITNHN Pa3TUIHBIX
OMOTOTHYECKUX OOBEKTOB.
dopMynupoBaTh U OOBACHSTH
NPUHIUI pabOThI
OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA
BBIOPAHHOM TPYMIIBI BEIIECTB/
MaTepUajoB

PackppiBaTh cosiep>kaHre TEPMHUHOB
Y TIOHSITUWA: COXPAHEHUE PACTEHUN

Y ’KUBOTHBIX, BUbI KOJUICKIIUN

TeHETUYECKOTO pa3HOO0pas3usl.

24
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Temwl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

JUJIS1 HAJIEAKHOTO COXpaHEHUs
KOJUIEKIINI TEHETUYECKUX PECYPCOB
pacTeHUH U )KUBOTHBIX. [loHATHS

0 NOJIEBBIX, iN Vitro

Y KpUOKoJUIeKIusaX. PocT u pa3surtue
KUBOTO O0OBEKTa B 3aMKHYTOMU
CHUCTEME B KOHTPOJHUPYEMBIX
YCJIOBHUSIX: KaK 3TO BO3MOKHO.
OCHOBHBIC TTOMEIICHUS

TS TIOJTHOIIEHHOM pabOoThI
nabopaTopur OMOTEXHOJIOTHUU
(JramuHapHas KOMHaTa, CBETOBas,
aBTOKJIaBHAs KOMHAThI, IIOMEIIICHHUE
JUJISL IPUTOTOBJICHUS MTUTATEJIbHBIX
cpen, MoeuHasl): X (PyHKIIMOHAII

1 OCOOCHHOCTH.

OcHoOBHBIE TPUOOPHI

JUISL OpTaHU3aliK J1a00paTOpPUr
OMOTEeXHOJIOTHH, UX QYHKIIUU

Y BO3MO>XHOCTH (aBTOKJIAB,

CYX0>KapoBO# 1IKad, AUCTUILIATOD,

Buowt oesmenvrnocmu obyuarowuxcs

OnuceIBaTh MPOLIECC COXPAHEHUS

Y Pa3MHOKEHUS PACTEHUN

B KOHTPOJUPYEMBIX YCIOBHUSAX CPEIBI.
XapaktepusoBath (pa3sl pocTa

Y Pa3BUTHS PACTEHUH B 3aMKHYTOU
CUCTEME.

Paznnyate npenmyniecTsa

Y HEJIOCTATKU PA3JIUYHBIX TUIOB
KOJUIEKIUH.

CpaBHHBaTh 3Tarbl padOThI

B J1a00OpaTOpru OMOTEXHOJIOTHH.
BrisiBnsiTe Haubosiee 3 heKTUBHBIC
npUEMBI JIsI COXpPAHEHHUs 00pa31ioB
PacTEeHUN U )KUBOTHBIX.
XapakTepu3oBaTh 0COOEHHOCTH
cTpoeHus U GYHKIIMU 00pa3lioB
pacTeHui.
DopMynupoBaTh u OOBSCHATH

MIPUHLINI KPHOKOHCEPBALIUK PACTEHUI

25
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Konuuecmeso
Temwvl 3anamuu OcHosHoe coOepoicanue Buowi oessmenvrocmu obyuarowuxcs
uacos
pH-meTp, Becsl, TamuHap-00KC,
CTEPWIIN3aTOP HHCTPYMEHTOB,
CBETOBas yCTAaHOBKA, KIIMMaTHYECKas
Kamepa, Y @-uonusarop,
XOJIOAVJIBHUKY IS XPaHCHHS
MUATATENIBHBIX CPed U JIp.).
NHCTpYyMEHTBI 1)1 MPUMEHCHHUS
METO/I0B OMOTEXHOJIOTUU PACTCHUIM
(mpenapoBajbHas UIJ1a, CKAJIbIIEIb,
MTUHIIET, HOKHUITBI). OCHOBBI TEXHUKH
0e30macHOCTH MpHU padoTe
¢ npubopamu. OCHOBHbBIE TTPUOOPHI
JUTSL OpTaHHU3aIuy J1adbopaTopuun
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0>kapoBo# mKad, AUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEPUJIN3ATOP MHCTPYMEHTOB,
CBETOBas YCTAaHOBKA, KJIMMATHYECKas
Kamepa, Y O-uonusarop,
XOJIOAMJIBHUKY JIJ1s1 XpaHEeHUSI

IMUTATCIBbHBIX CPCO U AP.
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Temvl 3auamui

4. KynpTypa KJIETOK U TKaHEU

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

NHCTpyMEHTBI 111 MPUMEHEHUS
METO0/10B OMOTEXHOJIOTUN PACTEHU:
MpenapoBajbHasl UIila, CKAJIbIENb,
MMUHIET, HOKHULBI.

[IpakTuueckas pabora «KynpTypHoe
pacTeHHE B KYJIbTYPaJIbHOM COCYJIE:
OTUIIN PACTEHHUE B IPOOUPKEN.
Hccnenosatensckass pabora «Poct
YEPEHKOB PACTEHHM B BOJE C Pa3HBIM
ypoBHeM pH»

Metoapl KyIbTypsl KJIIETOK U TKAHEN

B cenekunu. KamrycHas kynbTypa.
KynbTypa KIETOK 1 arperaTtoB KJIETOK.
Kynbrypa nporomiactos. [lonyuenue
COMAaTHYECKUX THOPUIOB METOJIOM
CIUSTHUASI U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Kiterounas cenexuums. Mcnonp3oBanue
TatyIOUINM B CEJIEKLIUM.

[IpuMepbl NpUMEHEHHUSI KYJIBTYP

KJIETOK U TKaHEM B Hay4YHbIX

Buowt oesmenvrnocmu obyuarowuxcs

PackpsiBaTh coep:xkanue TEPMUHOB
Y MOHSITUIA: KAJLTyC, TPOTOIIACT,
COMaTHYECKul THOPU, TaTJIOU/I,
LITAMM.

OnuceIBaTh mporece
KYJIbTUBUPOBAHHUS KJIETOK U TKaHEH
pPacTeHUN U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC ATAIIbI
KYJIbTUBUPOBAHHUS KJIETOK U TKaHEH
PACTEHHI U JKUBOTHBIX.

BrisBisats Hanbosee 3¢ heKTUBHBIE
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Temwl 3auamuii

Koauuecmeo

yacoes

OcHosHoe coOepoicanue

UCCJIEIOBAHMSX U B MPAKTUKE
paznnunbix HUU: 3makomMcTBO

C JINTEPATYPON — HAYUYHBIMH
yOJIUKAIUSIMU 110 pa3HbIM O0BEKTaM
(MUKpOOBI, pacTeHUs, KUBOTHBIE).
XapakTepuCTHKa KIIETOK,
KYJIbTUBUPYEMBIX i1 VIIro.
Mop@doreneTudyeckre myTH pa3BUTH
KIJIETKU In Vitro.

N3BeCTHBIEC KOJUIEKIINT
OMOTEXHOJIOTUYECKHX 0OBEKTOB —
UX pOJib, 33/1a4H, COCTaB, TPUMEPHI
(in vitro KOJJEKIIUHA PACTECHUH,
KOJUIEKIIMU IITAMMOB
MHKpPOOPTraHu3MoB. CeMuHap

I10 POYNUTAHHOM JINTEPATYPE,
JTOKJIaJIbl 00YJarOIIHXCS).
brorexHoorus Npon3BoACTBa
KYJbTYpPhI KJIIETOK, TKAHEH 1 OpTraHOB

pacTEeHU.

Buowt oesmenvrnocmu obyuarowuxcs

METO/IbI KYJIbTUBUPOBAHUS KIIETOK
Y TKaHEW pacTEeHHM, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOCHUS U (DYHKIIUHU KIIETOK

Y TKaHEW PaCTCHUH, )KUBOTHBIX,
MHKPOOPTaHU3MOB.

dopMyITUpOBaTh U OOBICHSITH
MIPUHIIMIT BEDKABAEMOCTH, POCTA

Y pa3BUTHUS KYJIbTUBUPYEMBIX KIETOK

U TKaHEH

28
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Konuuecmeso
Temwvl 3anamuu OcHosHoe coOepoicanue Buowi oessmenvrocmu obyuarowuxcs
uacos
[Ipaktrueckas padota «IIpoTormacTsr
KIICTOK.
HccnenoBarenbckas paborta
«Cy111ecTBYIOIINE KOJIJIEKIIMU KIETOK
U TaMMOB B Poccuu v ux poiib
B Pa3BUTHHU TCHETUICCKUX
TEXHOJIOTHID.
HccnenoBarenbckas paborta
«I". 1. KaprieueHKO KaK reHeTHK-

OKCIICPUMCHTATOP U OMOTEXHOJIOT

5. IlurarensHbie Cpenbl 2 Makpo- 1 MUKPO3JIEMEHTBHI, PackppiBaTh coziepxaHnne TEPMUHOB
JJIsL arpO6HOTeXHOHOFHﬁ HCTOYHHKH YIJICBOJOB, BUTAMUHEI, Y IOHATHUN: ITUTAaTEIbHAS cpeaa,
KCIUPYIOIIHUEC arCHTLI. Tuner KOMITIOHEHTHI TUTATSIILHOM CpCIHhI,
MUTATCIBHBIX CPEJT — JKHUIKHEC pH pactBopa.
Y TBEpIIbIC. OmnuchIBaTh MPOLECC MPUTOTOBICHHUS
IIntarenbHble CpCabl IMUTATCIBbHBIX CPEA AJI pa3HBIX
JU1s1 OMOTEXHOJIOTHH PACTCHUIA. 00BEKTOB.
Pa3paboTka HOBBIX TUTATEIBHBIX XapakTepu30oBaTh MPOLIECC
cpca, B TOM YKUCJIC BKIIIOYAOIIUX IMPUTOTOBJICHUA IMUTATCIIbHBIX CPCA
6I/IOCTI/IMy.TI$[TOpI)I H Jpyruc B 3aBUCHUMOCTHU OT BBI6paHHOrO
peryssiTopsl pocta. MeTo/ bt 00bEKTa UCCIICIOBAHHS.
29
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Temwl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

ONTHUMM3ALNU MTUTATENBHBIX CPEI.
OCHOBHBIE KOMIIOHEHTBI TUTATEIbHBIX
cpell (MakpOdJIEMEHTHI,
MUKPO3JIEMEHTBI, ICTOYHUKH
yIaepojia, BATAMUHBI, KEIUPYIOIIHE
areHThl, PETYJIATOPBI POCTA).

Yposenb pH nurarensHON cpeabl

Y €70 BIMSIHUE HAa PA3BUTHE PACTEHU.
Becsl, pH-meTp.

JlaGoparopHas pabota «IluratenbpHbie
Cpelbl ¥ YCIOBHS KyJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTEJIbHBIX KIIETOK

Y TKaHEN».

[IpakTruueckas paboTa
«IIpUroTOBICHNE CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPO3JIEMEHTOB TUTATEILHON CPEbI
no nponucu Mypacure u Ckyray.
[IpakTuueckas padbora
«IIpuroroByieHHE NTUTATEIBHBIX CPEL

IUIsL BBEICHUS B KYJIBTYPY i1 VIIro»

Buowt oesmenvrnocmu obyuarowuxcs

Pa3nuuate TUIBI NUTATENIBHBIX CPEN

B 3aBUCUMOCTH OT 3aJ1ayul
KYJIbTUBUPOBAHUSL.

CpaBHHBaTh paCTBOPUMOCTH BELIECTB
BO BpEMs TPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBATH TUIIBI
MUTATENbHBIX CPEJl B 3aBUCUMOCTHU

OT UX COCTaBa.

BrisiBnsaTe HanOosee BaxHbIE
KOMITOHEHTBI TUTATEIbHON CpebI

Y IPOTrHO3UPOBATh 3P PeKT

OT HEXBATKU KaXKJI0TO

13 KOMIIOHEHTOB.

XapakTepu3oBaTh PyHKIIUU
KOMITOHEHTOB ITUTATEJIbHBIX CPE/I.
dopmyarpoBaTh U OOBICHATD
NPUHLUI KYJIbTUBUPOBAHUS PACTEHUI
Ha MUTATENbHBIX CPE/lax pa3IMuHOTO

cocTaBa
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Temwl 3auamuii

6. Perynaropsl pocra Kak
dakTopsl ycnexa

OMOTEXHOIOTHUHU paCTCHHﬁ

Koauuecmeo
yacos

4

OcHosHoe coOepoicanue

Poct n pazButue pacTeHni.
OcTanbHbI€ 3TaNbl OHTOT€HE3A.
OO611e 3aKOHOMEPHOCTH POCTa
pacTeHuil.

OcHOBHBIE KJ1acChbl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruo6epennunbl, ABK, atunen u nip.)
U uX (QYHKIIMU Ha Pa3HBIX dTanax
Pa3BUTHUS PACTCHUS.

N3BEeCTHBIE TEHETUYECKUE
MEXaHHU3Mbl, KOHTPOJIUPYIOIINE POCT
Y Pa3BUTHE PACTCHUM.

OHJIOTEHHBIE U YK30TCHHbIE
PEryJATOPhI POCTa PACTEHUN

B ITpOOUpKE.

JlaGoparopnas pabora
«DeHoTUnMYecKas OLEHKa PocTa

Y pa3BUTHS PACTEHUH B 3aBUCUMOCTH
OT Hau4usi GUTOTOPMOHOB

B IIMTATEILHOU cpeac»

Buowt oesmenvrnocmu obyuarowuxcs

PackpbIBaTh cofiep>kaHre TEPMUHOB
Y TIOHATUH: (PUTOTOPMOHBI,
PETYIATOPBI pOCTa PACTEHUN.
OnwuceIBaTh Mpolrecc pocra

Y Pa3BUTHS PACTCHUM.
XapakTepu3oBaTh MPOLIECC POCTa

Y pa3BUTUS PACTEHUU B 3aBUCHMOCTHU
OT F€HOTHIIA U OKPYKAOITUX
YCJIOBUH.

Paznuuate QyHKIUU pErynsTopoB
pocra.

CpaBHuBaTh QYHKLNHU PETYIATOPOB
pocra.

BbIABIATH PYHKIIUU PETYNIATOPOB
pocTa o MPeasIoKeHHbIM 3P eKTaMm.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOCHHS U (PYHKLIUN PA3TUYHBIX
(UTOrOPMOHOB.

DopMyIHpPOBATH U OOBSICHSTh
IPUHLINII BO3AEHCTBUS (PUTOTOPMOHOB

Ha POCT U Pa3BUTHUE PACTECHUHN
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Temwl 3auamuii

7. BHOTEXHOJIOTHS paCTEHUN

Koauuecmeo
yacos
10

OcHosHoe coOepoicanue

B03M0XHOCTH TPUMEHEHHS
arpoOMOTEXHOJIOTUIA B CETIEKIIHH,
CEMEHOBO/ICTBE M TMTOMHUKOBOJICTBE.

boiie3Hn 1 UMMYHUTET pacTEHUN:

ot H./. BaBuioBa 10 COBpEMEHHOCTH.

Y ckopeHHast U TpaAuIMOHHAs
CEJIEKIIUS: COKPAIlaeM CPOKHU
MOJIyYEHHUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI cesieKuuu. ['ubpuan3zanmsi.
®opmMmbl 0T60pa. OCHOBHBIE
HaIIPaBJICHUS CEJIEKIUU: YIyUYllICHUE
YPOKANHOCTH, YCTOUUUBOCTHU

K OMOTUYECKUM U a0MOTHIECKUM
dakTopam.

O310pOBJIEHNE PACTEHUI OT BUPYCOB
C TTOMOIIIHIO METOJIOB OMOTEXHOJIOTHH:
METO/IbI KYJIbTYPhI allUKaTbHBIX
MEpHUCTEM, TEPMOTEPAIIHH,
XeMOTepanuu, KpuoTepanuu

Y KOMIUIEKCHOU Teparnuu. [lonydyenue

03J0POBJICHHOT'O IMTOCAJ0YHOTO

Buowt oesmenvrnocmu obyuarowuxcs

PackpsIBaTh cojiep:KkaHUE TEPMUHOB
Y HOHSTHUH: CEIICKIHSI,
CEMEHOBO/ICTBO, TUTOMHUKOBOJICTBO,
MHKPOPA3MHOXEHHUE PACTCHUH,
03JIOPOBJICHUE PACTECHHUI.
OnuceiBaTh Iporece
MHKPOPA3MHOXKEHUS PACTCHUN,
CO3J1aHUsI HOBOTO UCXOIHOTO
MaTtepuana Jijisi CeJIeKIIUH, 0TOopa,
03JIOPOBJICHHS PACTEHUN Y TIOJTYYCHUS
03JIOPOBJIICHHOTO MOCAI0YHOTO
Marepuaa.

XapakTepu30oBaTh MPOLIECC
YCKOPECHHOHU U TPaJUIIMOHHOMN
CENIEKIIUH, MUKPOPA3MHOKEHHUS,
03JI0POBJIEHUS PACTEHUM.

Paznuuars MeToIbI cenekuuu,
CIIOCOOBI 03I0POBJICHHS PACTCHHIA.
CpaBHHMBATH METO/IbI CENIEKIINH,
CIIOCOOBI 03/I0POBJICHUS PACTEHHIA.

BriaBaars HanOosee 1 HaMMeHee
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Temwl 3auamuii

Koauuecmeo

OcHosHoe coOepoicanue

Buowt oesmenvrnocmu obyuarowuxcs

yacoe

MaTtepuaia — KiyoHen kaprodens 3¢ (HEKTUBHBIE CTTOCOOBI TTOTYICHHSI

Y CAXKEHIIEB IJIOJ0BBIX KYJIbTYP. HMCXOJHOTO Marepualia

KynpTuBUpOBaHUE pACTUTEITBHOTO JUISL CEJIEKIIUU; O3J0POBJICHUS

Marepuasa B KyJIbType in Vitro: pacTeHui.

OCHOBHBIE€ IPUHLIUIIBI 1 MOAEN XapaxkTepuzoBaTh 0COOCHHOCTH

KyJbTUBHpOBaHus. Kamnycorenes, U GYHKIIUYA METO/IOB CEJICKITUH,

CYCIIEH3MOHHBIE KYJIbTYPbl PACTEHUH.  CIIOCOOOB 03/I0POBJICHUS PACTCHUH.

MuKpopa3sMHOKEHUE PACTCHUM. dopMynupoBaTh U OOBACHSTH

OKoHOMUYECKUM 3P heKT IIPUHLAI TPAIUIHOHHON

OT BHEIPEHUS METOA0B 1 YCKOPEHHOM CEJIEKIINU, PUHIUTI

OMOTEXHOJIOTHH B PACTEHUEBOCTBO. pabOThI TOTO UM MHOTO METOJIa

Kpuoxpanenue pacteHui. 03JI0POBJICHUS PACTCHUH

KpuonporekTopsl.

[TocTkproOreHHas pereHepanusi.

buonoruueckue cpeacTna 3auThl

pPacTeHUN: IPEUMYLIECTBA

Y MIEPCHEKTUBBI IPUMEHCHMUS.

Tepmoc u cocyn Jlproapa ¢ )KUIKAM

a30TOM, KPUOIIPOOUPKH.

[TpakTrueckas padota «Pa3mHokeHne

IJIOJOBBIX PACTEHUM YEPEHKOBAHUEM

33
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Konuuecmeso
Temwvl 3anamuu OcHosHoe coOepoicanue Buowi oessmenvrocmu obyuarowuxcs
uacos
Y MUKPOPA3MHOKEHUEM — IIPUMEP
MaJIMHBI (WA 3EMJISTHUKH, ©)KCBUKH,
CMOPOJTUHBI )».
[Ipaktruueckas padbota «BBenenue
PAcCTEHHU B KYJIbTYpY in Vitro
U MOJIJIEpKaHUE YUCTOU KYJIbTYpPbI
AKCILIAHTOBY.
[Ipaktruueckas padota «PazMHOXKeHHE
KapTodens B IpoOUpKe».
Uccnenoarenbckas padboTa
«Kak rmosy4yaroT n0TOMCTBO
BETre€TaTUBHO PA3MHOKAEMBIX KYJIbTYP
€CJIM HE CEMEHAMU ?»
HccnenoBarenbckas padboTa
«BpIpamyBanue pacTeHUN
B ITPOOUPKE».
UccnenoBarenbckas padota «Kak
00bs1 KOPOBKa ypoxkal criacaja —
0 COBPEMEHHBIX CIOcO0ax

OMOJIOTHMYECKOH 3aIIUThHI PACTEHUI

HUTOTI'O ITO MO VYJIKO 34
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Temwl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

Moayab «CoBpeMeHHbIE 0MOTEXHOJIOTHM B cesiekuum». 11 kinacce (34 v)

1. T'enernyeckue pecypcbl

Poccun

6

Crparernu coOXpaHEHHUs TEHETUYECKUX
pecypcoB. CoxpaHeHUE pPaCTECHUI
in situ v ex situ.

buopecypcHsbie komekunn Poccun.
Kosnekiust reHeTU4eCKuX pecypcoB
pactenuit BUP. I'epbapuit BI1H.
Kosnekims reHeTHYEeCKUX PECYPCOB
s>kuBoTHEIX BHUUI PX. Komnexkun
ki1eTok U mrammoB BHUMCXM.
Uccnenosarenbckas paboTa

«ITo matepuanam popyma

«I'enernueckue pecypesl Poccnny»

Buowt oesmenvrnocmu obyuarowuxcs

PackpsIBaTh cosiepkanue TEPMUHOB

Y MIOHATUH: COXpPAaHEHUE PACTCHUH

in situ U ex situ.

OnuceIBaTh MPOLECC COXPAHEHUSA
PaCcTEHUI B YCIIOBUSIX in Situ W ex Situ.
XapakTepu3oBaTh ClIOCOOBI
COXpPaHEHHUs PACTCHUH B YCIIOBUAX

in situ v ex situ.

Pa3znuuath cnocoObl COXpaHEeHHUsI
pacTEHUN B YCIIOBUSIX in Situ W ex Situ.
CpaBHUBAaTh OCOOCHHOCTH
COXPaHEHHs PACTCHUH B YCIIOBUAX

in situ v ex Situ.

BrisBisats nHanbonee 3 pexTuBHBIN
MPUEM [T COXPAaHEHUSI KOHKPETHOTO
oOpa31ia pacTeHUH.

XapakTepru3oBaTh 0COOCHHOCTH

U QYHKITHH.

DopMyIHpPOBATH U OOBSICHSTh
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Temwl 3auamuii

2. OCHOBBI T€HETUKA

H CCIICKIINHN

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

HacnencTBeHHOCTh M N3MEHUYMBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
opranu3moB. I3MeHUMBOCTh
MyTallMOHHASI U1 MOAU(UKAIIMOHHAS.
I'en — maTepuanbHBI HOCUTEIIb
HACJICJICTBEHHOCTH U U3MEHUYHBOCTH.
HyknenHoBbIE KUCIIOTHI.

Jlokanmu3anust reHeTUUECKOTO

MaTcpuajia B KIICTKC. I[eneHHe KJICTOK.

Pennukanus JIHK. OcHoBHas norma
MOJIEKYJIIPHOI OUOIOTHH.
Tpanckpunmus. TpaHcaanus.
MyTtanuu.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HaCJIEJICTBEHHON N3MEHUYNBOCTU
H.N. BaBunosa B 1920 u 2020 rr.
[IpakTrueckas pabora
«MonupukalmoHHas U3MEHYHUBOCTh

B IIpupojie» (codbparh U CpaBHUTH

Buowt oesmenvrnocmu obyuarowuxcs

NPUHLMI I7 Situ U ex Sifu COXPaHEHUs
TEHETUYECKUX PECYPCOB PACTCHUM
PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHSITUN: HACIICCTBEHHOCTD,
W3MEHYUBOCTh, reH, [[HK, PHK,
0€eJI0K, 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HACJICJICTBEHHOW U3MEHUYMBOCTH.
OnuceIBaTh NPOSIBICHUS
MOIU(DUKAIIMOHHONW U MyTaIlMOHHOM
M3MEHYMBOCTH, cTpoeHue JIHK

u PHK, Oenkos.

XapakTepu3oBaTh CTPOEHUE

1 QYHKIIMU HYKJIEMHOBBIX KUCJIOT,
O€eJKOB.

Paznuuats TUIIBI K3MEHYMBOCTH.
CpaBHUBATh MYTallUOHHYIO

¥ MO (UKAITMOHHYIO U3MEHYUBOCTb.
BoiaBisTh MOuMUKAIIIN U MYyTaIIAH.
XapaxkTepuzoBaTh 0COOCHHOCTH

u ¢pyukuuu JJHK, PHK, Genkos.

DopMyIHpPOBATH U OOBSICHSTh
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Temwl 3auamuii

3. Nnxenepus

B OMOJIOTUH PACTEHUN

Koauuecmeo

yacoe

15

OcHosHoe coOepoicanue

JIMCTBS, UBETKH C OJHOTO PACTCHUS
U/WIH C Pa3HBIX).
Uccnenosarenbckas padota «['MO —
ATO MYTAIMHU WIH MOJIUHUKAIIAN?)
Knerounas u reHHass HHXEHEPHS
pacTeHUN 1 Pa3BUTHUS CEJICKIIUU.
[IpupoaHO-TpaHCTEHHBIE PACTCHUS.
Pacrenusi-Onodadbpuku.
broTexHOIOTHYECKHE METOIbI

B CEJIEKIIUU PACTCHUM.
['eHeTHUECKOE PETAKTUPOBAHUE
KYJIbTYPHBIX pacTeHuu. Yem
T€HETUYECKOE PEJAKTUPOBAHUE
OTJIMYACTCS OT T€HETUYECKOM
MoauUKaIIH.

ITonck HOBBIX T€HOB-MUILICHEH
CYIIECTBYIOLINE METOAUKHU.
[IpoBenenue in silico ananmsa.
I'eHHas MHXXEHEPUs 3€PHOBBIX
KyJbTyp. ['eHHas nHxeHnepus

xJionmyaTHUKa. ['eHHas HWHKCHCPHA

Buowt oesmenvrnocmu obyuarowuxcs

IIPUHLINI ACHUCTBUS 3aKOHA
TOMOJIOTMYECKHX PAIOB

B HaCHeIICTBGHHOﬁ U3MCHUYNBOCTH

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHSATUM: KJIETOYHAs U TeHHAas
WHXEHEPUs PaCTEHU, TEHETHYECKOE
penaktupoBanue, MO, in silico
aHaJIN3.

OnuceIBaTh MPOLECC KIETOYHOU

Y TEHHOM MHXEHEPUHU PACTECHH,
MPUHLNIBI TEHETUYECKOTO
penaktupoBanus, coznanue I'MO,
aTansl in silico ananusa.
XapakTepu3oBaTb COBPEMEHHBIE
JOCTHKCHUSI TEHHOU U KJIETOUHOU
WHKEHEPUH Pa3HbIX BUJOB PACTCHH,
MIPOBEJICHUE in silico aHau3a.
PaznuyaTh reHHYI0 U KJIETOYHYIO
WUHKEHEPHUIO.

CpaBHI/IBaTB OMOTEXHOJOTHUCCKHUE

37
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Temwl 3auamuii

4. Unxenepus

B OMOJIOTHH YKUBOTHBIX

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

ToMara. [ 'eHHast MH)KEHEPUS COMU.
['eHHas MHXEHEPUS IUIOJOBBIX
KyJIbTYp. | €HHas HHXKEeHepHUst
KapToders.

[Ipaktruueckas pabdora «IIpoBenenue
in silico ananusa i1 IIOUCKA HOBBIX
T€HOB-MUIICHEH ISl PETAKTUPOBAHUSA

KyJbTYPHOTO pacTeHust (Ha BHIOOP)»

CoBpeMeHHBIE METO/IbI

B )KUBOTHOBOJICTBE: TPAHCILJIAHTAIUA
YMOPHUOHOB, XUMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHHUE.

I'enHas nHxXeHepus

B JKMBOTHOBOJCTRBE.

[Ipaktuueckas pabora «I[IpoBenenue
in silico ananu3a aJis MOMCKa HOBBIX
T€HOB-MUIIECHEU IS pETaKTUPOBAHUs

YKUBOTHOTO» (Ha BHIOOD).

Buowt oesmenvrnocmu obyuarowuxcs

METOJIbI B CEJIEKIIUN PACTEHUU.
BBISBIATE paznnuust MExXIy
F€HETUYECKUM PEIAKTUPOBAHUEM

1 TEHETUYECKOW MouduKaIue.
XapaxkTepuzoBaTh 0COOCHHOCTH

U (QYHKIIHH.

dopMyIUpOBaTh U OOBSICHSITH
MIPUHIMI KJIETOYHOW U TEHHOMN
WH)XEHEPUHU, TEHETUYECKOTO
PEIAaKTUPOBAHUA U TEHETUYECKOMN
MoauUKaIu

PackpriBaTh cogepkanue TEpMUHOB
Y IOHATHUH.

OnuceIBaTh TPaHCIIJIAHTALIHIO
AMOPHUOHOB, XUMEPHBIX ’KUBOTHBIX,
KJIOHUPOBAHME.

XapakTepu30BaTh TPAHCILIAHTALIUIO
SMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

Paznuuars TpancriaHTanuio

3M6pI/IOHOB, XUMCPHBIX JKUBOTHBIX,
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. Konuuecmeo
Tembt 3anamu OcHogroe cooeporcanue
uacos
HccnenoBarenbckas pabora «I['eHHas
WHKEHEPUsI )KUBOTHBIX: apTyMEHTHI

34 U IIPOTHUB»

NTOI'O I[1O MOAVYJIIO 34
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME

Buowt oesmenvrnocmu obyuarowuxcs

KJIOHUPOBAHMUE.

CpaBHI/IBaTB TPaHCINIAHTAIIUTIO

3M6pI/IOHOB, XUMCPHBIX )KUBOTHBIX,

KJIOHHPOBAHUE.
XapakTepu3oBaTbh 0COOEHHOCTH
U QYHKIIHH.

dopMynupoBaTh U OOBACHSTH
MPUHITUI TEHHOW WHKEHEPHH,
TCHETHYECKOTO PETAKTUPOBAHUS

Y TCHETUYECKOM MOIU(DUKAITIN
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HHPUJIIOXKEHHUE. ®UJIBMbI U 3AIIMCHU TEJTEBU3NOHHbIX ITPOT'PAMM

Mopayab «ArpOTeXHOJOTMH HACTOsIero u Oyayumero». 10 kiace

Tema 1. Buomexnonozusa Kak HayKa

JoxymenTanbhbiii ¢puinbeM Ceprest bpunesa «Hosiit cBet. Hukonait BaBunosy. —
URL: https://smotrim.ru/video/2618068

JoxymenTanbubii puiabM «CemeHa, KOTopble cnacyT denoBedecTBo». — URL:

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

Moayab «CoBpeMeHHbIe 0MOTEXHOJIOIMH B cesiekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokymeHTanbHbli (pUibM «3010TOH 3eneHsblii 3anacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnoevl cenemuKu u ceexkyuu

duinbMbl U3 nukia «Marpuna Hayku». Science and plants. Hayka u pactenus.
3eprobob6oBsie. — URL: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Huscenepus 6 6uonozuu pacmeHnuil

®unbpMbl U3 nukiIa «Marpuna Hayku». Science and plants. Hayka u pactenus.

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