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MNOACHHUTEJIBHAA 3AIIMCKA

AKTYaJlbHOCTh U HA3HAYEeHHE NP OrpaMMbl

Pabouyas mporpamma Kypca BHEYpOUHOW JeATenbHOCTH «COBpEeMEHHbIE
arpoOMOTEXHOJIOTUN (arpOOMOTEXHOJIOTUUECKUI TPO(HIIb)» JJs CpemHero oOIIero
oOpa3oBaHusi (najiee — mporpamma) paspaboTaHa B COOTBETCTBHHM C TPeOOBaHUAMHU
denepanbHOr0 rOCYAapCTBEHHOTO 00pa30BaTEIbHOrO CTAHJIAPTa CPEAHEro OOIIEero
oopazoBanusi (OI'OC COO), opueHTHpOoBaHa Ha OOECICUCHUE WHIMBHUIYATbHBIX
noTpeOHOCTeN 00yJaromMXcsl U HampaBjieHa Ha JOCTH)KEHHE TNITAHUPYEMbIX pe3y/IbTaTOB
OCBOEHHSI MIPOrPaMMBbI CPETHETO O0IIero o0pa3oBaHMsI C YUETOM BBHIOOpa y4yaCTHUKaMU
00pa3oBaTeIbHBIX OTHOLICHUN KYpPCOB BHEYPOUHOM JAEATEIHHOCTH. DTO TO3BOJISET
obecnieunTh eIUHCTBO 00s3aTenbHBIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPAHCTBE
HIKOJIFHOTO 00pa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 32 €r0 MpeesiaMu.

Hacrosiiimii Kypc npeaHazHayeH JUisl yrIyOJI€HHOrO M3Y4EeHHs] OMOJIOTMYECKHX
SBJICHUW Y 3aKOHOMEPHOCTEW, PACIIUPEHUsT 0Aa30BbIX 3HAHMM, PA3BUTHUS MPAKTUUECKUX

YMEHHI 1 HaBBIKOB B COBPEMEHHOU OMOJIOTHH.

AKTYaJIbHOCTH peaju3aluu MporpamMmbl

[Iporpammoii mpeaycMoTpeHo (GOPMHPOBAHWE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHS 3HAHWW, a TakKe TMPAKTHYECKOr0 OmbITa paboTel ¢ JabOpaTOPHBIM
00Opy/IOBaHKWEM, OBJIQJICHHE NPUEMaMH HCCIICIOBATEILCKON JEITCIBHOCTH. MeTombl
OpraHm3alui  00pa30BaTEIbHOM W  HAYYHO-HCCIAEAOBATCIIBCKOM  JIEATEITLHOCTH
npeaycMaTpuBaroT (HOPMHUPOBAHHE y OOYYAFOIIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKCHUS M MHIUBUIYATLHOCTH CY KICHHM.

Jlnst mojHOro y4eTa moTpeOHOCTEH 00yJaromuxcsi B MPOrpaMMe HCIOJIb3yeTCs
mudGepeHITUPOBaHHBIA TIOJX0J, YTO CTHMYJIHPYET OOYYalomerocs K YBEIMYCHHIO
MOTPEOHOCTH B MHIMBUIYyaIbHOU, MHTC/UICKTYaJIbHON ¥ MIO3HABATEIBHON JEATECIbHOCTH
1 Pa3BUTHIO HAYYHO-UCCIIEA0BATEIhCKUX HAaBBIKOB. [Iporpamma craneT BocTpeOOBaHHOM
B TIEPBYIO OYepeab OOYYarONIUMHCS, KOTOphIE HMEIOT CTOMKHHA HWHTEpEC W
COOTBETCTBYIOIIYIO MOTHBAITMIO K H3YUYCHHIO MTPEAMETOB €CTeCTBEHHO-HAYYHOTO ITUKJIA,
CCTECTBEHHBIX HaYK M TEXHOJIOTHUM.

B Hactosimee Bpemst Ouosiormdyeckoe o0Opa3oBaHHE JOJDKHO OOCCIEYUTH
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJOTHYECKYIO U MPUPOJOOXPAHUTEIHLHYIO

I'paMOTHOCTbD.



3HaHusT B 00JIaCTU OCHOBHBIX OHWOJIOTMUECKMX 3aKOHOB, TEOpUA U HJeH
(GbOpMUPYIOT HPABCTBEHHBbIC HOPMBI M TPUHIIMIIBI OTHOIIEHUS K >KABOM MPHUPOJE.
B kadecTBe IEHHOCTHBIX OPUEHTUPOB OMOJIOTMYECKOTO O0Opa30BaHMS BBHICTYIAIOT
OOBEKTHI, M3ydyaeMble B Kypce OMOJOrMH, K KOTOPbIM Yy ydammxcs (opmupyercs
LIEHHOCTHOE OTHOLIeHHE. [Ipy 3TOM BEAYIYIO POJIb UTPAIOT TO3HABATEIIbHBIEC IEHHOCTH,
TaK KaK JIaHHBIM y4eOHBIM MpeAMET BXOJUT B TPYMNNy MPEIMETOB MO3HABATEIHHOTO
IIMKJIa, TJIaBHAs Ie€JIb KOTOPBIX 3aKIIOYaeTCSd B M3YyYEHHWU COBPEMEHHBIX CITOCOOOB
pelieHus ra00anbHBIX MPoOIeM coBpeMeHHOCTH. [Iporpamma mpecienyer He TOIbKO
oOpa3oBaTelbHbIC, HO W BOCIHUTATEIbHBIC IIEHM, TOCKOJbKY OHAa CIOCOOCTBYET
(GhOpMUPOBAHUIO IKOJIOTHUECKOTO U OMOTEXHOJIOTUYHOTO MBITUICHHS Y TTOPACTAOIIETO

ITIOKOJICHU .

BapuanTsl peanuzauuu nporpaMmmMbl M GopMbI POBECHUA 3AHATUHI

Peamu3anusi mporpaMMbl TIpeanoiaraeT uCnoiab3oBanue GopM paboThl, KOTOPHIE
MpeyCMaTpPUBAIOT AKTUBHOCTh W CAMOCTOSITEIbBHOCTh OOYYalOIIUXCSl, COYETaHUE
WHJUBUyaTbHOM W  TPYNIoOBOM pabOThl, TMPOEKTHYIO M  HUCCIEI0BATEIbCKYIO
nesTenbHOCTh. Takum 00pa3oM, BOBIIEUEHHOCTh O0YYAIOIINXCS B JAHHYIO BHEYPOUHYIO
JeSTEeNbHOCTh TO3BOJUT OOECHEYUTh MX CaMOOIPEACIICHHE, PACIIUPUTh 30HBI
MOWCKAa CBOMX HMHTEPECOB B Ppa3IUYHBIX cdepax eCTECTBEHHO-HAYUHBIX 3HAHUM,
NEPEOCMBICIUTh CBOU CBS3M C OKPYKAIOIIMMHU, CBOE€ MECTO CpPEAM IPYruX JIOICH.
B memom peanuzanms mporpaMmbl BHOCHUT BKJIQJI B HPAaBCTBEHHOE M COIMAIBHOE
dhopMHUPOBaHUE TUIHOCTH.

[Iporpamma Moket OBITH peanm3oBaHa B padore ¢ obOywaromumucs 10 u 11
KJIACCOB.

[Tporpamma kypca paccuuTana Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takue ¢GopMbl paboThl, Kak Oecedbl, JUCKYCCHHM, MAacTep-KJIacChl, OSKCKYpPCHH
Ha TMPOU3BOJICTBO, aHAJIM3 KEWCOB, BCTPEUH C MPEICTABUTEIAMH Pa3HbIX MPOQECcCHid,
npodeccuoHanbHbIe MPOOBI, KOMMYHHKATHUBHBIC W JICJIOBBIC WIPHI, KOHCYJIbTAIlUU
me1arora v mcuxosora.

[Iporpamma MokeT OBITh pealiM30BaHa B TEUEHHE OJHOTO Yy4eOHOro rojma
c oboyuatomumucs 10 m 11 kiaccoB, eciii 3aHATHS MPOBOISATCS 2 paza B HEACIIO.
W B TeueHue ABYX JI€T, €CIM 3aHSATHUS MPOBOAATCS | pa3 B Hemedro s KIacCoB

OMOJIOrMYECKOro WM OMOTEXHOJIOTHYECKOTO HANIPaBIECHUH.



B3aumocssasb ¢ ¢geaepajbHoi padoueil NporpaMmMoil BOCIIMTAHUS

ITporpamma Kypca BHEYpOYHOM JEATENBHOCTH pa3padoTaHa ¢  y4eTOM
pexoMeH1anui penepanbHOi paboyeil mporpaMMbl BOCIIUTAHUS, YIUTHIBAET ICUXOJIOTO-
NEaroru4eckue OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuil. OTO MO3BOJSET
Ha MpPAKTHUKE COECIUWHUTH OOYYalollyl0 M BOCHHUTATEIbHYIO JAEATEIbHOCTh IEarora,
OpPUEHTHUPOBATH €€ HE TOJIbKO Ha UHTEIUIEKTYalIbHOE, HO U HA HPaBCTBEHHOE, COLIMAJIBHOE
pa3BuTHE pebeHKa. ITO MPOSBISIETCS B!

— BOCIUTAaHUM OCO3HAHHOM JKOJIOTMYECKH MPABWIBHOW MOTHUBALIMYU B ITIOBEACHUN
U JeSTeNbHOCTH 4epe3 (opMupoBaHHE CHCTEMBbl YOEXKICHUM, OCHOBAaHHBIX
HA KOHKPETHBIX 3HAHMSIX;

— CTAQHOBJICHUM JIMYHOCTU OOYyYarolUXCsl Kak LEJIOCTHOM, HaxoAsIencs
B TAPMOHHUU C OKPYKAIOIIIUM MUPOM, CIIOCOOHOM K PEIICHHUIO KOJOTHYECKUX Mpobem;

— NPUOPUTETE JUYHOCTHBIX PE3YJIbTaTOB PEAIM3ALMK MIPOrpaMMbl BHEYPOUHON
NESTENIbHOCTH, HAIIEIINX CBOE OTPAXEHHE U KOHKPETU3ALUIO B (eiepanbHOI pabodeil

IporpaMmbl BOCITMTAHUS.

Oco0ennocTy padoThI Hexarora mo nNporpamMmme

3ajaya memarora COCTOMT B TOM, YTOOBI  CONPOBOXKIATh  IIpoOIecC
npodeccuoHaNbHOM OPUEHTAIIMU 00 YUYalOIIUXCs, PACKPbIBAs MOTEHIIUAT 00YyJaroNuXCs
yepe3 BOBJIEUCHHE B MHOTrOoOOpasHyHO JEeATENbHOCTb, OPraHM30BAHHYIO B pa3HBIX
dbopmax.

[Ipu sTOM pe3ynbTaroM paboOThl mMexarora B TMEPBYIO oOdepedb SBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX pe3yibTaTOB MEAaror MOXKET JOCTHUYb,
yBIIeKasi peOCHKa COBMECTHOM U MHTEPECHON UM 0OOUM JEeSTeNIbHOCThIO, yCTaHABIMBAS
BO BpeMs 3aHATUN JOOpOXKENaTeNbHYI0, MOAAEPKUBAIOIIYI0 aTMOc(epy, HachIas
3aHATHS LEHHOCTHBIM coJepkaHueM. Kpome Toro, mnporpamma INpeayCMaTpUBaeT
OpraHu3aINIo0 SKCKYPCUi, MPpocMOTp priibMoB U 3anucedt TB-mporpamm.

[Ipy wm3ydeHnu O0OydYalOIIMMHUCA  [POrpaMMbl  IEJAror  OCHOBBIBAETCS
Ha HECKOJIbKHX OCHOBOIIOJIATalOIINX IPUHLIUIIAX O0yUEHHUS:

— NPUHIUI HHTErPaTHMBHOIO TMOJAX0AAa K OOY4EHHI0. OTOT MNPUHIMUI HMEET
NEPBOCTENIEHHOE 3HAYEHHE, TaK KaK YCBOCHHE MOJIy4aeMbIX 3HAHUM 110 OMOTEXHOJIOTUU
IIPEATIONAraeT TECHYIO B3aUMOCBS3b pa3HbIX ypoBHeW. IlepBeli  ypoBeHb —
MEXIPEIMETHBINA — IPEJINOIAracT B3aUMOCBS3b OMOJIOTHH C KypcoM o XuMuu. Bropoit
YpOBEHb — TpPEAMETHBI —  OOYCIOBJIE€H B3aMMOINPOHUMKHOBEHHEM  Pa3HBIX

OMOJIOTHYECKUX KypcOoB (OOTaHMKH, 300JI0TWH, (PU3UOJOTHH W APYrux) B Ipolecce



CTaHOBJIEHUSA W WU3y4YeHHUsl OnoTexHosoruu. Kpome Toro, jgoruka ocBOCHHs MarepHhalia
IpPOrpaMMbl MPEANOIAraeT JABM)KEHHE OT OOIIero K 4aCTHOMY M, Ha HOBOM YPOBHE,
BO3BpAILEHUE OT YaCTHOT'O K OOIIEMY.

— IPUHUUI HATJISIIHOCTH;

— MNPUHLMI TOCTYIHOCTH;

— NPUHLMI OCO3HAHHOCTH.

[IpumepHast cxema NpoBeACHUS 3aHATUIA MO MPOrPAMME MOKET OBITh TAKOM:

1. OOBsicCHEeHHE TEOPETUIECKOTO MaTepHaa o TeMe.

2. TlogroroBka K JIaOOpaTOPHOMY WJIM MPAKTUYECKOMY 3aHSITHIO, OOCYKIEHHE
O00BEKTOB IS MPAKTUYECKOT'0 3aHATHUS.

3. IlpoBeneHne MpaKTUYECKOrO 3aHATHUS — OCHOBHAsl 3ajada OCBOCHHE
METO/IOJIOTMH TAHHOT'O SKCIIEPUMEHTA.

4. AHanu3 pe3yJbTaTOB S3KCIEPUMEHTA.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHMSI KYPCA BHEYPOYHOM
AEATEJIBHOCTHU

3aHATHS B paMKaxX NporpaMMbl HamlpaBieHbl Ha 00ecHnedYeHHe JOCTHXKEHUS
OOyJaroUIMMHUCS ~ CIHEAYIOIIUX JIMYHOCTHBIX, METAaNpeAMETHBIX W  TMPEAMETHBIX
o0pa30oBaTENbHBIX PE3YJIHTATOB.

JINUHOCTHBIE PE3YJIBTATDI:
8 cghepe epasricOaHCcKo20 60CNUMAHUSL:

— TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IPU BBIIOJIHEHUU
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

— CIOCOOHOCTH OMPEACNSITh COOCTBEHHYIO MO3HITUIO MO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM KHU3HU U OOBSICHSTH €€;

— TOTOBHOCTBH K COTPYJIHHYECTBY B MPOIIECCE COBMECTHOTO BBITIOJTHCHHS YICOHBIX,
MO3HABATEIbHBIX W HUCCIICIOBATCIBCKUX 3a7ad, YBaXKHUTCIILHOMY OTHOIICHHS K
MHEHHIO OIIIOHCHTOB INPU OOCYXICHHUHU CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOIrO

COZICPKAHMSI,

6 cghepe nampuomuuecko2o 860CHUMAHUL.

— IIEHHOCTHOE OTHOUICHHWE K MPUPOAHOMY HACJIECAUI0 W MaMSTHUKAM MPUPOIBI,
JIOCTHXKEeHUsAM Poccuu B HayKe;

— CIHOCOOHOCTH OIEHUBATh BKJIaJ POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
Ouwosyoruu, NMOHWMMaHWE 3HA4YEHUs OWOJOTMW B TO3HAHWHM 3aKOHOB MPHUPOIBI,

B JKU3HH Y€JIOBCKAa U COBPEMCHHOI'O 06H_I€CTB3;

8 cghepe 0YX08HO-HPABCMBEHHO20 80CHUMAHUA!
— CHOCOOHOCTh OIICHUBATh CUTYAllMI0 WU TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh HA MOPATTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

— OCO3HaHHUE JUYHOI0 BKJIaJa B TOCTPOECHUE YCTOMYUBOIO OYyAYyIIEro;

6 cqbepe acmemudecKko2o 60CnuUmMaHuA.

— IIOHHMMAaHHC SMOLMOHAJIBHOI'O BOBIIGﬁCTBPISI JKUBOU IIpHUPOJBI U €€ NCHHOCTH,

6 chepe huzuueckoeo ocnumanus:
— TOHHMaHHKE IICHHOCTH 3JI0POBOT0 U OE30MacHOro 00pasa KM3HU;
— OCO3HAaHHWE IOCICACTBUA W HENPHUATHE BPEAHBIX TNPHUBBIUEK (yIOTpeOsIeHHE

QJIKOT0JIsI, HAPKOTUKOB, KYPEHHS);



8 cihepe mpy006020 60CHUMAHUSL:

TOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH OWOJIOTMYECKOW M 3KOJOTMYECKON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMHUPOBATh, IIIAHUPOBATH U CAMOCTOSTEIBHO
BBINOJIHATH TAKYIO JAESITEIbHOCTD;

HMHTEpEC K MPAKTUYECKOMY U3YUECHHIO MPpodecChii, CBI3aHHBIX ¢ OMOJIOTHEH;
TOTOBHOCTb M CLIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTSHKEHUU

BCEU JKU3HU,

6 cghepe sK0NI02UUEeCK020 60CNUMAHUS!

HKOJIOTMYECKHU 1IEJIeCO00pa3HOe OTHOIICHUE K MPUPOAEC KAaK MCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMUS;

NOBBIIIEHUE YPOBHS  JKOJOTMYECKOM KYJIbTYpbl: IMPHOOPETEHUE  OIbITa
IUIAHUPOBAHUA  IOCTYIKOB M  OLUEHKHM MX BO3MOXHBIX  IOCIEICTBUN
JUIS OKpY’KaroIlllel CpeJibl;

CIOCOOHOCTh UCIOJIB30BaTh NpUOOpETaeMble MPU U3YYEHUH OMOJIOTHH 3HAHUS U
YMEHUA  TpU  peHieHMH  OpoOjeM,  CBA3aHHBIX €  pPalUOHAJIbHBIM
MIPUPOJIONOJIb30BaHHEM  (COOJIIOICHUE TpPaBWJI  TMOBEACHUS B  MPUPOJE,
HaIIpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B OJKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OroCchepbl);

AKTUBHOE HENPUITHE JNEUCTBUM, MPUHOCAIIMX BPEN OKPYKAIOUIEH HPUPOTHOU
cpele, yMeHUe NPOrHO3UPOBaTh HEOJIArOMPUATHBIE SKOJIOTHUECKUE TOCIEICTBUS

NPEANPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAlIATh UX;

6 cghepe HayuHo20 NOIHAHUA'

NOHMMaHHWE cHenu(puKH OHOJOTMHM KAaK HAyKHM, OCO3HAaHHE €€ poJu
B (pOpMHPOBAHHH PALMOHAILHOTO HAYYHOTO MBILIUICHHS, CO3JaHUE IEIOCTHOTO
IPEJCTABIECHUS 00 OKPYKAIOIIEM MHUpPE KaK O €JUHCTBE MPUPOAbI, YEIOBEKa U
obmiecTBa, B TMO3HAHUHM TMPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHWU MpoleM
COXpaHEHUs! IPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM [JIsl COBPEMEHHOM LMBUIM3ALUU:
obecrieueHue HOBOTO YPOBHSI PAa3BUTHUS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUH, CIOCOOHBIX pEIIaThb PECYpPCHbIE MPOOJEMBbI  pa3BUTHUSA
YeJI0BEUECTBA; MOUCK MyTel BBIX0J1a U3 II00AbHBIX KOJOTHYECKUX MPOoOieM U
o0ecriedyeHue Tmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAJIBLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB

JKM3HU,



— 3aMHTEPECOBAHHOCTH B MOTYYCHUU OMOIOTHYECKUX 3HAHWM B IIENISAX MMOBBIIICHUS
oOmel KyJIbTypbl, €CTECTBEHHO-HAYyYHOM TI'PAMOTHOCTH KaK COCTaBHOW YacTH
(G YHKIIMOHAIBHOM TPAMOTHOCTH OOydJaronuxcs, GopMUpyeMOl TpH H3y4ECHUH
onojoruu;

— TOHHMMAaHHWE CYIIHOCTH METOAOB TO3HAHUS, HCIOJIb3YEMBIX B E€CTCCTBCHHBIX
HaykaX, CHOCOOHOCTHh HCIIOJIb30BaTh IIOJy4aeMble 3HAHWS JJIs1 aHalu3a M
OOBSICHEHUS SBJIICHUN OKPYKAIOIIET0 MUPA M MPOUCXOISIINX B HEM W3MEHEHUH;
YMEHHE JeJlaTh OOOCHOBAHHBIC 3aKJIOYEHUS Ha OCHOBE HAy4YHBIX (aKTOB M
UMEIOIIHNXCS JAHHBIX C IEJTbI0 TTOYUYECHUSI IOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH  CaMOCTOSITEILHO  MCIIOJL30BAaTh  OHMOJOTHYCCKUE  3HAHUS
JUTS peIIeHUs TTPO0JIeM B pealbHBIX KU3HCHHBIX CUTYaIIHIX;

— OCO3HaHHWE IICHHOCTH HAY4YHOW JEATCILHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOSKTHYIO W UCCIIEA0BATEIBCKYIO ACITEIPHOCTh HHANBUAYATHHO U B TPYIIIIC;

— TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO,
K AaKTHBHOMY IIOJYyYCHHIO HOBBIX 3HAaHHH 110 OHWOJOTMHM B COOTBETCTBUU

C ) KU3HCHHBIMHU HOTp€6HOCTSIMI/I.

METAIIPEAMETHBIE PE3YJIBTATDI:

6 cghepe o06na0eHus YHUGEPCANbHBIMU  YUEOHBIMU HOZHABGAMENbHLIMU
odelicmeuamu;

bazoevle o2uyeckue 0elucmeust.

— CaMOCTOSITEIBHO (POPMYIIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

— HCTOJIH30BaTh MPU OCBOSHUH 3HAHWK MPUEMbI JOTHYECKOTO MBINIICHHS (aHATTN3a,
CHUHTE3a, CpaBHEHMs, Kiaccupukaruu, oO0O0OIIEHUs), PACKPhIBaTh CMBICI
OMOJIOTMYECKUX MOHATUH (BBIACIATh UX XapaKTEepHbIE MPU3HAKHU, YCTAHABIUBATh
CBSI3U C JPYTUMHU MOHSITHSIMM);

— ONpenensaTh IedM JACSITCIHOCTH, 3ajaBas MapamMeTpbl W KPUTEPHUU UX
JOCTIKEHHUSI, COOTHOCUTD PE3YyJIbTAThI IEATCIILHOCTH C TIOCTABIICHHBIMU ETISIMU;

— HCIOJIb30BaTh OHOJIOTHYECKHE TOHATHS Mg OOBSICHEHUS (DAaKTOB W SIBICHUU
JKUBOM IIPUPOJBI,

— CTPOWTH JIOTHUECKHUE PACCYKJICHUS (MHIYKTUBHBIC, IEAYKTUBHEIC, TT0 aHAIOTHH ),
BBISIBIIAITh 3aKOHOMEPHOCTH M TPOTHBOPEUYHMS B PaCCMATPUBACMBIX SIBJICHUSX,

(I)OpMYJ'H/IpOBaTB BBIBOJBI 1 3aKJIFOYCHUA,



MNPUMCHATh CXEMHO-MOJCJIBHBIC CPEACTBA I IPCACTABIICHUA CYIICCTBCHHBIX
CBSA3¢H M OTHONICHUM B N3y9aCMbIX OMOJOTMYECKUX O6’bCKTaX, a TaKXKeC
HpOTHBOpG‘-II/Iﬁ Pa3sHOIro poda, BBIABICHHBIX B PA3JIMYHBIX I/IH(l)OpMaI_[I/IOHHBIX

HCTOYHMKAX;

Oa306bie UCCIe008aMeNbCKUe OCUCMBUSL:

BJIaJICTh HaBBIKAMHM YYE€OHO-HCCJICIOBATCIIbCKOW W TPOCKTHOW JCATEIBHOCTH,
HaBbIKAMH  pa3pelieHuss  HpoOJieM;  CIOCOOHOCTBIO UM TOTOBHOCTBIO
K CaMOCTOSTCIIBHOMY TIIOMCKY METOJOB peIICHHS TMPaKTHYSCKUX 3ajad,
IIPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

UCIOJIb30BaTh Pa3INYHBIC BU/IbI ACSITEILHOCTH I10 IOJYICHHIO HOBOIO 3HAHUS, €TI0
UHTEPIIPETAIliH, MPEOOPa30BaHUIO U IPUMEHCHHIO B YU€OHBIX CUTYAILUsIX, B TOM
YHCIIC TIPU CO3aHUU YIEOHBIX U COLUAIbHBIX MPOEKTOB;

dbopMupoBaTh HAy4YHBIH THI MBIIUICHUSA, BJIaJeTh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MMOHITUSIMHU U METOIAMHU;

CTaBUTh M  (OpMYIHpPOBaTh COOCTBEHHbIE 337aud B  0Opa3oBaTEIbHOU

ACATCIIbHOCTHU U ) KU3HCHHBIX CUTYAlHUAX;

paboma c ungopmayuei:

OPHEHTHUPOBATbCS B PA3IMUHBIX HMCTOYHHMKAX HH(OpManMMU (TEKCTe y4eOHOro
nocoOus, HAay4YHO-TIONYJISIPHOM JMTEepaType, OHOIOTMYECKUX CIIOBapsiAX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATM3UPOBAThH
uH(}OpMAIINIO PA3IMYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUYECKH OLIEHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh pa3IUYHbIE METOJIbI PU TTOUCKE U 0TOOpE
Ouosnoruyeckoi nHhopMaluu, HeOOXOIUMOM sl BBIMTOTHEHUS yUeOHBIX 3a/1ay;
CaMOCTOSITEIILHO BBIOMpATH ONITUMAJIbHYIO bopmy MpECTaBICHUS
OHnoJornYecKko nHpopMaluK (CXeMbl, rpapuKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ 7p.);

MCII0JIb30BaTh HAYUYHBIN SI3BIK B KQUECTBE CPEJICTBA MPU pabOTe ¢ OUOIOTUYECKOM
uH(pOpMaIueil: MpUMEHSITh XUMUYECKHe, (PN3MUECKHE U MAaTeMaTHIEeCKIE 3HAKH U
CUMBOJIBI, GopMynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh U

HpGO6p330BBIBaTB 3HAaKOBO-CMMBOJIMYCCKHUC CPCACTBA HAT'JTLITHOCTH,
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6 chepe 06radenusn yHugepcabHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU
obwenue:

OCYIIECTBJIATh KOMMYHHUKAIMM BO BceX cdepax >KU3HU; aKTHBHO Y4acTBOBATh
B JIMAJIOTe WJINM JTUCKYCCHUU IO CYILECTBY 0OCYyXaaeMoi TeMbl (YMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MPEeIaracMou
3aJ]a4¥, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN APYTUX YYaCTHHUKOB
Jyanora Wi JUCKYCCHH);

pa3BepHYTO M JIOTUYHO U3Jararb CBOK TOYKY 3pEHHMS C HCIHOJb30BaHUEM

SA3BIKOBBIX CPCIACTB,

CO8MECMHAs 0esimenlbHOCMb.

BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JACUCTBHM C Yy4eTOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN KaXKJI0I0 YI€Ha KOJIJICKTHUBA,;

IIPUHUMATh L€ COBMECTHOM AEATEIHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JEUCTBUA 10 €€ JOCTHIKEHHUIO: COCTaBIIATh IIIaH JEUCTBUMN, PACIPEAEIATh POIU
C Y4ETOM MHEHUH y4aCTHUKOB, 00CYKIaTh pe3yIbTaTbl COBMECTHON PaOOTHI;
IpeAIaraTb HOBBIE IIPOEKTHI, OLEHHWBAaTh MAEH C TO3UMUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IMTPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh TO3UTUBHOE CTPATETMUECKOE MTOBEAEHNE B PA3JINYHBIX CUTYALUAX,

IIPOABJIATE TBOPUYCCTBO U B006pa)KeHI/IC, OBITh HHULIMATUBHBIM,

6 cihepe oenadenus yHueepCcaIbHLIMU PecYIAMUBHBIMU OCUICIMEUAMU:
CamMooOp2anHu3ayus.

UCIOJIb30BaTh OMOJIOrMUECKUE 3HAHUS IS BBISBJICHUS MPOOJIIEM U UX PELICHHS
B )KM3HEHHBIX U YUEOHBIX CUTYAIHIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1IETIEBbIE U CMBICIIOBBIE YCTaHOBKHU
B CBOMX JCHCTBUAX M IOCTYIKaX II0 OTHOLICHWIO K XXUBOH IPUPOZAE, CBOEMY
3I0POBBIO U 30POBBIO OKPYKAIOLIUX;

pacUIupATh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUN;
JieNlaTh  OCO3HAaHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaThb OTBETCTBEHHOCTh

3a pelIeHuE;

CAMOKOHmMPOJib.!
AaBaTb OLCHKY HOBBIM CHUTYyallUAM, BHOCHTb KOPPCKTHUBBI B ACATCIIBHOCTD,
OLICHHUBATL COOTBCTCTBUC PC3YJILTATOB LCIIAM,

IIPUHAMAaTh MOTHBbI W apryMEHTbl JPYrUX IpU aHaJu3€ PpPEe3yJIbTaTOB

JIeSITeIIbHOCTH;
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IMOYUOHATILHBIU UHMEILTIEKM, NPEOnoNa2alowull cpopMupo8aHHOCMb |
CaMOpPETYJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJIEHHWE, CIOCOOHOCTh  aJaNTHUPOBATHCS
K SMOIIMOHAIBHBIM U3MEHEHUSAM U MPOSBIATH THOKOCTH;

BHYTPEHHEH MOTHBAIIMHU, BKJIIOYAIONIEH CTPEMJICHHWE K JIOCTHXKCHHMIO eI U
ycnexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JIEUCTBOBATh, UCXOJS U3 CBOUX

BO3MOXKHOCTEH;

npunsmue ceos u Opyeux:
MIPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IpU3HABATH CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

IHNPEAMETHBIE PE3YJIBTATDI:

YMEHHE BIIAJIETh CHCTEMOW OHMOJOTMYECKUX 3HAHWUW, KOTOpas BKJIOYAET
OCHOBOIIOJIAraroIre OM0JI0rn4ecKre TEPMUHBI U IOHATUA ()KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusM, BHUJ, NOMYJALMsA, OHOCHUHTE3 OelKa, HacIEeICTBEHHOCTb,
U3MEHYUBOCTb, POCT M Pa3BUTHE U JIp.);

BJIAJICHUE CHUCTEMOW 3HAaHUH 00 OCHOBHBIX METOJAaX HAy4YHOIrO IIO3HaHUS,
UCIOJIb3YEMbIX B OMOJIOTMYECKUX UCCIIEIOBAHUSAX KUBBIX O0OBEKTOB U SKOCUCTEM
(omucaHue, W3MEpeHUe, MpoBeJcHUE HaOIOACHUMN); CrocoOaMH BBISBICHUS U
OLICHKH aHTPOITOT€HHBIX U3MEHEHHUU B IIPUPOLE;

YMEHHE YCTaHABIIMBATh B3aUMOCBSI3U MEXIY CTPOCHHEM U (PYHKLIMSIMH: KIETOK
pa3HBIX  TKaHEW; OpraHaMd W  CHUCTEMaMud OpraHoB Y  PAacTEHUH;
JTanaMy KJIETOYHOI'O LMKJIA M KU3HEHHBIX LMKJIOB OPraHU3MOB; I'€HOTUIIOM U
(dheHoTUIoM;

YMEHHE pellaTh IOMCKOBbIE OWOJIOTMUECKHE 3aJauM; BBIABIATH HMPUUYUHHO-
CIICZICTBCHHBIC CBSI3U MEXIY HCCIEAYEMbIMH OUOJOTHYECKUMHU OOBEKTaAMH,
IIPOLIECCAMHA M SIBJICHHMSIMH; JI€JIaTh BBIBOABI W IPOTHO3bI HAa OCHOBAaHUH
ITOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIIBUTaTh TUNIOTE3bI, IPOBEPSTH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys LeTb KUCCIENOBaHUS, aHAJIU3UPOBATH MOIYYEHHBIE PE3YJIbTAThl U
JIeJaTh BBIBOJIBI,

YMEHHE OLIEHUBATh ATUUECKHE aCIEKThl COBPEMEHHBIX HUCCIIEI0BAaHUN B 00JIaCTH
OMOTEXHOJIOTUU U TeHETUYECKUX TEXHOJIOTUI (HanmpaBlieHHOE U3MEHEHUE TeHOMa

U CO3/]JaHHU€ TPAHCTEHHBIX OPraHU3MOB);

12



— yMEHHE MOTHUBHPOBATH CBOW BRIOOP Oyayiiel mpodhecCuoHATbHON ACSITEILHOCTH
B 00JacTH OWOJOTUM, MEIUIIMHBI, OHOTEXHOJOTHHU, CEJIHCKOTO XO3SICTBA,;
yrayOJsTh TO3HABATENIbHBIA HMHTEPEC, HApaBJICHHBIH HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIECH MpoPeccur U MPOJOJLKEHUE OUOIOTMYECKOTO 00pa3oBaHUs

B OpraHu3alUsIX CPeAHEro NpodecCuOHaNbHOr0 U BBICIIEr0 00pa30oBaHUsl.
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COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

Monyab « ArpoTexHoJIOruM HacTosiiero u oyaymero». 10 kiaacce (34 1)

1. Buomexnonozus kaxk nayka (4 u)

HcTopusi BO3BHUKHOBEHHS HAyKH, OCHOBHBIC pa3lelibl, CBS3b OHWOTEXHOJOTHHU
C JapyruMu HaykamMu (Oumosiorueii, OOTaHWUKOW, 300JIOTHMEH, MHUKPOOHOIOTHEH,
Oonoxumuel, GU3NONIOTHEN, TECHETUKON, MEIUIIMHOW) M OTPACISIMH MPOMBIITUICHHOCTH
(nuieBasi, Jerkas), CeIbCKOro Xo3sMcTBa (KMBOTHOBOJCTBO, PAacCTEHHEBOJCTBO) U
3/IpaBOOXpaHEeHUEM, n3BecTHbIE BY3bl 1 HUN, cBsA3aHHbBIE C OMOTEXHOIOTHUEH:

= (DenepanbHOE FOCYJapCTBEHHOE YUPEKICHUE «DenepanbHbI
uccaen0BaTeNbCKUi eHTp «DyHIaMeHTalIbHbIE OCHOBBI OMOTeXHOJI0TuM» Poccuiickoi
akagemun Hayk» (OUIL] Buorexnonorun PAH)?;

» QenepanbHOEC  TOCYIApCTBEHHOE  OIOKETHOE  HAYYHOE  YUPEKICHHE
«Bcepoccuiickuii  HAy4YHO-HCCIEAOBATEIILCKUM  MHCTUTYT  CEIbCKOXO3SMCTBEHHOM
ouorexnonorun» (PI'BHY BHUNCE)?;

= QenepanbHOE  TOCYIApCTBEHHOE  OIOXKETHOE  HAYYHOE  YUPEKIICHUE
«DenepanbHbld UCCIIENOBATEIBCKUN LIEHTP BCepOCCUMCKUN MHCTUTYT T'€HETHUYECKHUX
pecypcos pacrenuii umenu H.W. Basunosa» (PI'EHY ®ULI BUP)?,

» denepaibHOE  TOCYIAPCTBEHHOE  OIOJDKETHOE  HAY4YHOE  YUPEXKICHUE
«Bcepoccuiickuii  HAy4YHO-HCCIIEAOBATEIIbCKUI ~ MHCTUTYT  CEJIbCKOXO35MCTBEHHOMN
mukpooronorun» (PI'BHY BHUMCXM)%,

= QenepanbHOE  TOCYNApCTBEHHOE  OIOKETHOE  HAYYHOE  YUPEKIICHUE
«DenepanpHblii  HUCCIEAOBATENbCKUNA LEHTp WHCTUTYT UHTOJNOTMH U TE€HETHUKHU

Cubupckoro oraenenus Poccuiickoit akagemun Hayk» (PI'BHY UIul’ CO PAH)>;

! denepalibHOE TOCYIAPCTBEHHOE YyupexaeHue «DenepaibHblii HCCIEI0BATEIbCKUN LIEHTP
«DyHnaMeHTaIbHbIE OCHOBBI OMOTEXHOJOTUM» Poccuiickoit akagemun Hayk» (DPUIL] buorexHonoruu
PAH): opunmansusiii caitr. — URL: http:/www.fbras.ru

2 denepanbHOE TOCYAAPCTBEHHOE OI0DKETHOE HaydyHOE yupexaeHue «Bcepoccuiickuii HaydHo -
WCCIIEIOBATEIILCKUI HMHCTUTYT CeJbCKO-X03siicTBeHHON Ouortexnonorun» (®I'BHY BHUUCE):
opunmaneei cait. — URL: http:/www.vniisb.ru

3denepasibHOE  TOCYAAPCTBEHHOE  OO/DKETHOE Hay4dyHOe  yupexieHune «DenepanbHblii
HCCIIEI0BATEIbCKUM HEHTP BCepocCuiickuii MHCTUTYT T€HETHYECKUX pecypcoB pacTeHui umenu H.M.
Basunosay (PI'BHY ®UI] BUP): oduimansusiii caiit. — URL: http:/www.vir.nw.ru

4 denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE HAYUHOE yupexaeHue «Bcepoccuiickuii Hay9qHo -
UCCIIEZIOBATENILCKUH HMHCTUTYT CENbCKO-X03sicTBeHHOW MuKpoOuonorun» (PI'BHY BHUUCXM):
odunmansHeii caiit. — URL: http:/www.arriam.ru

> denepalibHOE TOCYAApPCTBEHHOE OFOJUKETHOE HaydHoe yupexiaeHue «DenepanbHbiid
UCCIIeIOBAaTeNbCKUM 1eHTp MHCTUTYT nuTtonorun u reHetukd Cubupckoro otaeneHust Poccuiickoit
akagemuu Hayk» (OI'BHY UIul’ CO PAH): odurnmanshsiii caiit. — URL: http:/www.bionet.nsc.ru
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= QenepanbHOE T'OCYAAPCTBEHHOE AaBTOHOMHOE O0pa30BATENbHOE YUYPEKIEHUE
BbICIIEr0 00pa3zoBaHus «MOCKOBCKUH (PU3UKO-TEXHUYECKUN MHCTUTYT) HALIMOHAJIbHBIN
uccnenosarenbckuil neHtp» (PrAOY BO MOTHN)Y;

* (denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 0Opa30BaTENIbHOE YUPEKICHHE
BhICIIETO 00pa3oBaHus «MOCKOBCKHII TOCYIapCTBEHHBI YHUBEPCUTET HMEHU
M.B. JIomonocosa» (PI'BOY BO MI'V)?;

» (denepanbHOE TOCYAapCTBEHHOE OIOMKETHOE 00pa3oBaTENIbHOE YUPEXKJICHUE
BeIciiero oOpaszoBaHusi «CaHkT-IlerepOyprckuii rocynapCTBEHHBIH YHUBEPCUTET)
(®Ir'BOY BO CII6I'Y)3;

* QDenepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE O0pa30BaTENbHOE YUPEKIEHUE
BbIcIiero  oOpazoBaHusi «HoBocHOUpCKUI  HalMOHANBHBIA  HCCIEN0BATEIILCKUI
rocynapcTBeHnblil yuusepeurer» (PI'AOY BO HI'Y)4;

= QDeepanbHOE TOCYAPCTBEHHOE OIOJKETHOE 00pa30oBaTEIbHOE YUPEKIEHUE
BhICIIETO oOOpa3zoBaHusi «PoccuiiCkuii TOCydapCTBEHHBIM arpapHbIii YHUBEPCUTET —
MCXA wumenun K.A. Tumupszeay (®PI'bBOY BO PIrAY-MCXA wumeHu
K.A. Tumupssesa)®;

= ABTOHOMHAs HEKOMMepueckass oOpaszoBaTelbHas OpraHU3alusl BBICILIETO
o0Opasosanus «Hayuno-rexnonornueckuii yuusepceuter «Cupuyce» (HTY «Cupuyce»)b.

CoBpeMeHHBIC  HaNpaBJCHUST  pa3BUTUA  arpooworexHosoruii.  Mertomsl

OMOTEXHONIOTMHU B HAyKE M IPAKTUKE. J[eMOHCTpaLKs BUAEOPOIMKOB' .

1 dbenepanLHoe ToCyAapCTBECHHOC ABTOHOMHOC O6pa3OBaTeHBHOC YUpPCKACHUEC BbICHICTO

obpa3oBaHMsl «MOCKOBCKUN (PU3MKO-TEXHUYECKHMH HHCTUTYT) HAI[MOHAJIbHBIA MCCIIEI0BATEIbCKUM
eHtp» (PrAOY BO M®TH): opunmaneueiii caidt. — URL: http:/www.mipt.ru

2 ®denepasibHOE TOCYIAPCTBEHHOE OIOKETHOE O0pa3oBaTENIbHOE YYPEKICHHUE BBICLIETO
obpa3oBaHust «MOCKOBCKMI TrocyAapcTBeHHbIH yHuBepcuTeT wumeHu M.B. JlomoHOcOBay:
ourmansHbeii caiit. — URL: http:/www. msu.ru

3 @enepanbHOE TOCYIapCTBEHHOE OFODKETHOE 00pa30BATENbHOE YYPEKAEHUE BBICIIETO
obOpazoBanus «CaskT-IlerepOyprckuii rocymapctBeHHblli yHUBepcuTeT» (PI'BOY BO CII6IY):
opunmaneHei cait. — URL: http:/www.spbu.ru

4 ®denmepanbHOE TOCYNAPCTBEHHOE ABTOHOMHOE 00Opa30BATENBHOE YUPEKIEHUE BBICIIETO
obpa3zoBanus «HoBocuOupckuii HallMOHAJIBHBIN HCCIIEI0BATENbCKUI FOCY1apCTBEHHBIH YHUBEPCUTET»
(®I'AOY BO HI'Y): odunmanshsii caift. — URL: http:/www.nsu.ru/n

> denepanbHOE TOCYIapPCTBEHHOE OFODKETHOE 00pa30BaTENbHOE YYPEKIEHUE BBICIIETO
obpazoBanmst «Poccuiickuii TocynapcTBeHHBI arpapHbiii yHHBepcuteT — MCXA wumenu KA.
TumupszeBa» (PI'BOY BO PITAY-MCXA umenu K.A. TumupsizeBa): odpunmansubii caidt. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HekoMMepueckas OOpa3oBaTelbHAs OPraHM3alys BBHICHIETO 0OPa30BaHHUS
«Hayuno-texnonornueckuit yausepcutet «Cupuyce» (HTY «Cupnuycy): opunnansusiit caidt. — URL:
http:/wwwe.siriusuniversity.ru/

" CMm. mpunokeHue.
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Jlabopamopuvie u npaxmuueckue pabomol

UccnenoBarensckass pabora «Co3maHue OMOJOTMYECKHM AKTHUBHBIX J100aBOK U
BUTAMUHOB.

HccnenoBarensckass padora «BbiBeneHHE HOBBIX COPTOB pAacTE€HUN, MOPOJ
YKUBOTHBIX C 33JJaHHBIMU CBOMCTBAMM.

Uccnenosarensckas padbora «Co3nanue O0akTepuii, CIOCOOHBIX MepepadaThIiBaTh
He(Th U YCTPAHATD MOCIEICTBUSI €€ PA3IIUBOB: ILTIOCHI U MUHYCHI».

Okckypens («bHOTEXHOIOrus: HayKa U XKU3Hb») B By3 nin HUN.

2. Obuwue nonamus éGuomexnoozuu (2 u)
[TorsiTue OWMOTEXHOJNIOTWHM. 3a4eM YEJIOBEKY OHOTEXHOJOTHH, B HYEeM UX
MIPEUMYIIIECTBO TIEepel XUMHUUECKUM CHUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJOTHU:

IIPOMBIIIJICHHBIC MUKPOOPIaHU3MbI, KJIICTKU U TKAHU paCTeHI/Iﬁ, KKHNBOTHBIX.

Jlabopamopuvie u npakmuueckue pabomul
[Ipaktnueckas pabora «IIpumepbl NpUMEHEHHS OHOJIIOTUYECKHX OOBEKTOB

B TBOEH KU3HN.

3. Ocobennocmu azpoouomexnono2uu (4 u)

Henu u 3agaum arpodrorexHosorud. OCHOBHbIE OOBEKTHI arpoOUOTEXHOIOTHH.
buoTtexHonoruyeckre moaxosl A1l HaJIEKHOTO COXPAaHEHUS KOJUICKIINI TeHETHUYECKUX
PECYpPCOB pacTeHUI U )KUBOTHBIX. [TOHATHS 0 MOJIEBBIX, IN VItro u kpuokostekiusax. Poct
U Pa3BHUTHE KUBOTO O0OBEKTA B 3aMKHYTOM CHCTEME B KOHTPOJIMPYEMBIX YCIOBHUAX: KaK
3TO BO3MOXKHO.

OcCHOBHBIE TOMEIICHUS AJISl TTOJIHOILICHHON paboThl 1a00opaTopun OMOTEXHOJIOTHU
(lTaMuHapHassT ~ KOMHATa,  CBETOBas,  AaBTOKJAaBHAs  KOMHAThl,  IOMEIICHUE
JUTSI TIPUTOTOBJICHUS TUTATEIBHBIX CPEJl, MOCUHAs ): UX (DYHKITHOHAT U OCOOEHHOCTH.

OcHoBHBIE NPUOOPHI JII OpraHu3aluy J1labopaTopuud OUOTEXHOJIOTHH, HUX
GYHKIMA M BO3MOKHOCTH (aBTOKJIAB, CyXOXKapoBoul mikad, muctuiuisatop, pH-merp,
BEChl, JIAMUHAp-OOKC, CTEPWJIM3ATOp HMHCTPYMEHTOB, CBETOBas  yCTAHOBKA,
KIIMMaTuyeckass kamepa, Y ®-MOoHU3aTOp, XOJOAUIBHUKHU JIJISi XpAaHEHUS MUTATEIbHBIX
cpen u Ap.). MHCTpyMeHTBHI JjIsi TPUMEHEHHUS METOJOB OHMOTEXHOJOTMHM PpACTECHUMN
(mpenapoBalibHasi ~WTJIA, CKalblellb, MHHIET, HOXHUIBI). (OCHOBBI TEXHUKH
Oe3omacHocTd mpu pabore ¢ mpubopamu. OCHOBHBIE NPUOOPHI JII OpraHU3aIuU
nabopaTopu OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XKapoBo mkad, nuctuuisitop, pH-metp,

BCCBHI, J'IaMI/IHap-6OKC, CTCPUIIN3aTOp HHCTPYMCHTOB, CBCTOBAaA YCTAaHOBKa,
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KJIMMaTndeckas kamepa, Y O-HOHU3aTOp, XOJOAUIBHUKH IS XPAHCHUS MUTATEIbHBIX
cpen u ap. VHCTpyMEHTBI MJii TPUMEHEHHS METOJIOB OMOTEXHOJOTMH PACTECHUM:

IIpCIiapoBaJIbHAsA HUIJId, CKAJBIICIIb, IIMHICT, HOKHHUIIBI.

Jlabopamopuvie u npakmuueckue pabomul

[TpakTryeckas padora «KymbTypHOE pacTeHHE B KYJIbTYPATLHOM COCY/IE: OIHIIN
pacTeHue B MPOOUPKE».

HccnenoBarenbckas padota «PocT uepeHKOB pacCTEHH B BOJIE C pa3HBIM YPOBHEM

pH».

4. Kynemypa knemox u mkaneii (8 u)

MeTob1 KyabTyphI KIETOK U TKaHel B cenekuuu. KammycHas kynbrypa. KyiasTypa
KJIETOK M arperatoB kieTok. KymbTypa mnpotoruiacToB. [lomydeHne coMaTHYECKUX
THOPHUIOB METOZIOM CITMSTHUS M30JUPOBAHHBIX MPOTOIIACTOB.

Knerounast cenexiusi. Mcnonp3oBaHue raruiOnANH B CEJICKITUH.

[Tpumepsl IPpUMEHEHHS KYJIbTYP KJIETOK M TKAHEH B HAYYHBIX HCCIICIOBAHUSX U
B IpakTHKe pa3mnaHbix HU: 3HaKOMCTBO C IMTEpaTypOil — HAYIHBIMU ITyOIMKAITHSIMH
10 Pa3HbIM 00BbEKTaM (MUKPOOBI, PACTEHUS, )KUBOTHBIE).

XapakTepucTHKa KJIETOK, KyJbTHBHPYEMBIX IN Vitro. MopdoreHeTniueckue myTu
pa3BUTHS KJICTKH iN Vitro.

M3BecTHBIC KOJUICKIIMM OHWOTEXHOJOTHYECKMX OOBEKTOB — HMX PpOJIb, 3aJauH,
coctaB, mnpumepbl (In VItr0 KO/UIEKIIMM  pacTeHWH, KOJUICKIIMH  IITaMMOB
MHUKpoopranu3mMoB. CeMuHap Mo MpOYNTAaHHOU JIUTEpaType, JOKIAIbl 00 yJarOIIHXCs).

buoTtexHoaorust Mporu3BOACTBA KYJIbTYPbI KJIETOK, TKAHEH U OPraHOB PACTEHHIA.

Jlabopamopuvie u npaxmuueckue pabomul

[Tpaktrueckas padora «IIpoTommacTsl KIETOKY.

HccnenoBarensckas pabora «CyliecTByone KOJUIEKIMHM KJIETOK M LITaAMMOB
B Poccnn 1 ux posib B pa3BUTUHM T€HETUYECKUX TEXHOIOTHUI.

HccnenoBarensckas padora «I'.J1. KaprneueHko Kak reHeTHK-IKCIIEpUMEHTATOp U

OMOTEXHOJIOD.

5. llumamenvnule cpeodvl 0na azpodouomexnonouil (2 4)

Makpo- ¥ MUKPOIJIEMEHTHI, UCTOUHUKH YIJIEBOAOB, BUTAMHUHBI, JKEIMPYIOIINE
arcHThl. TUIIBI TUTATENBHBIX CPEN — JKUJIKUE U TBEPIBIE.

[IutatenbHble cpeabl sl OMOTEXHOJOTMU pacTeHuil. Pa3paboTka HOBBIX

IMATATCIBHBIX CPCH, B TOM YHUCJIC BKIIFOYAIOIMINX 6I/IOCTI/IMyJI$ITOpBI H APpYIue peryjsiTOPbI
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pocra. MeToapl ONTHUMHU3AaLMM NUTATENbHBIX cped. (OCHOBHBIE KOMIIOHEHTHI
NUTATEIbHBIX cpel  (MakpOd’JIEMEHThl, MHUKpPO3JEMEHThl, MCTOUHUKU YIIepoja,
BUTAMUHBI, >KEIUPYIOLUIUME areHThbl, PEryisaTopbl pocta). YpoBeHb pH mnurTaTenbHOU

CpEIlbl ¥ €ro BIMSHUE Ha pa3BuTHE pacTeHuil. Becsl, pH-meTp.

Jlabopamopnvie u npakmuueckue pabomul

JlaboparopHast pabora «llutaTenbHble Cpelbl M YCIOBHUS KYJIbTUBUPOBAHUS,
KyJbTYPbl PACTUTENbHBIX KJIETOK M TKAHEN.

[Ipaktnueckas pabora «IIpuroTroBiaeHre CTOKOBBIX (MATOYHBIX) pPacTBOPOB
MakKpo- 1 MUKPOAJIEMEHTOB IMUTATENbHOM cpebl 1o nponucu Mypacure u Ckyray.

[IpakTnueckas padora «IIpUroToBIEHHE NUTATENBHBIX CpeN JUIsl BBEICHHUS

B KyJIBTYpY IN Vitroy.

6. Pecynamopul pocma Kak hakmopul ycnexa duomexmnono2uu pacmenuii (4 u)

Poct u pa3Butue pactenuii. OcrtanbHble dTambl oOHTOreHesa. Oomume
3aKOHOMEPHOCTH POCTA PACTEHUM.

OcHoOBHbIE KJAcChl (PUTOrOPMOHOB (QyKCHHBI, LIMTOKHMHUHBI, THOOEPEIUINHBI,
ABK, »TuneH u 1p.) U uX QyHKIMH Ha pa3HbIX TaNax pa3BUTHUS PACTECHUS.

M3BeCTHBIE TEHETUYECKHE MEXAHU3Mbl, KOHTPOJHMPYIOLIME POCT U Pa3BUTHE
pacTEeHUM.

OHJIOT€HHbIE U YK30T€HHBIE PETYISITOPBI POCTa PACTEHUM B TPOOUPKE.

Jlabopamopuvie u npakmuyeckue pabomoi
JlaGopatopHas pabora «DeHOoTUIIHYECKAs] OLEHKA POCTa U PAa3BUTHs PAaCTEHUMN

B 3aBUCHMMOCTHU OT HaJH4YUs (PUTOrOPMOHOB B MUTATEIHLHOM Cpeey.

7. buomexnonozus pacmenuii (10 u)

Bo3MoxHOCTH TIpUMEHEHHS arpOOMOTEXHOJIOTUN B CEJIEKITUH, CEMEHOBOJICTBE U
MMM TOMHHUKOBOJICTBE.

bone3nn u ummynuret pacrenuii: or H.. BaBuiioBa 10 COBpEMEHHOCTH.

YckopeHHas ¥ TpaJuIIMOHHAsI CEJICKIMS: COKpalllaeM CPOKH IMOJY4EHHUSI HOBBIX
coptoB. OcHOBHbIE MeTOAbl cenekiuu. ['mopuamzanms. @opmer ot60pa. OCHOBHBIE
HaIpPaBJICHUS CEJICKIUU: YIYUIIEHUE YpOKalHOCTH, YCTOMYHUBOCTH K OMOTHUECKUM U
abMOTHYECKUM (PaKTOpaM.

O31opoByieHUE PAaCTEHUM OT BHUPYCOB C MOMOIIBI) METOJ0B OMOTEXHOJOTHU:

MCTOAbI KYJIbTYPbI allTMKAJIbHBIX MCPUCTEM, TCPMOTEpPAIINK, XEMOTCpAIIUH, KPUOTCpAIInK
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U KOMIUIEKCHOW Tepanuu. llomydeHne 0310pOBIEHHOTO IMOCAaJ0YHOTO MaTephaia —
KIIyOHel KapTodess U CaKEHIIEB IIOI0BBIX KYJIbTYP.

KynpTHBHpOBaHWE PACTUTEIBHOTO MaTepHayia B KylbType IN VItr0: OCHOBHBIC
NPUHLUNBI U MOJENM KyJbTUBUpOBaHUA. KamnycoreHes, CyCHEH3MOHHBIE KYIbTYpPbI
pactenuii. MUKpoOpa3MHOKEHHUE pACTeHUN. DKOHOMHUYECKHU 3(D(PEeKT OT BHEIpEHUS
METOI0B OMOTEXHOJIOTUU B paCTEHUEBOICTBO.

Kpuoxpanenue pacrenuii. Kpuornporekropsl. [locTkpruoreHnast peresepanusi.

buonornueckue cpeacTBa 3allUThl PACTCHUMN: MPEUMYIIECTBA U MEPCIEKTUBBI

npuMmeHeHus. Tepmoc u cocya Jproapa ¢ KUIKUM a30TOM, KPUOTIPOOUPKH.

Jlabopamopuvie u npakmuueckue pabomul

[IpakTnueckas pabora «Pa3MHOKEHHE IUIOAOBBIX PACTEHUN YEPEHKOBAHHEM U
MUKPOPAa3MHOKEHUEM — MPUMEP MAIHUHBI (WM 3EMIISTHUKH, €5KEBUKH, CMOPOIUHBI ).

[NpakTrueckas padora «BBeneHne pacTeHUi B KyabTypy iN VItro u moaaepxaHue
YUCTOW KYJIBbTYPBI KCIUIAHTOB.

[IpakTnueckas padora «Pa3mHoxkeHHe KapTodess B IpoOUupKe».

UccnenoBarensckass pabora «Kak moiaydaroT MOTOMCTBO — BETE€TaTUBHO
Pa3MHOXXAEMBIX KYJIbTYP €CJIA HE CEMEHAMHU 7

UccnenoBarenbckas padota «BelpalyBaHue pacTeHUI B TPOOUPKEY.

UccnenoBatensckass pabora «Kak Ooxbsi KOpoOBKa ypokail cmacajia —

0 COBPEMEHHBIX CITOCO0aX OMOJIOTUYECKON 3aIUTHl PACTCHUIN.

Monyab «CoBpeMeHHBbIE OMOTEXHOJIOrUN B cejeknum». 11 kiaace (34 v)

1. 'enemuueckue pecypcot Poccuu (6 u)

Crpareruu coxpaHeHHsI TeHETHYECKHX pecypcoB. CoxpaHeHue pacTeHuid N Situ u
ex situ.

buopecypcubie komtekunu Poccun. KoiUleKnHsi TE€HETHYECKUX PECypCOB
pactenuii BUP. T'epGapuit BUH. Komnekuusi reHeTHYeCKUX pPecypCcoB >KUBOTHBIX
BHUUI'PK. Komnekuun knetok u mramMoB BHHUHUCXM. JleMoHcTpamus

BHIEOPOJIUKOB™.

Jlabopamopmvie u npakmuueckue pabomul
Uccnenoarensckas padora «llo marepuanam dopyma «l'eHernueckue pecypcesl

Poccuny (Bb1OpatTh 11000 TOKJIAl U MOJATOTOBUTH IO HEMY COOOIIIEHUE).

! Cm. nmpunokenue.
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2. OcHogbl 2eHemuKu u ceaekuyuu (8 u)

HacnenctBeHHOCTh 1 M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
M3MeHYMBOCTh MyTaIlMOHHAS U MOJIU(DHUKAIIMOHHAS.

I'en — MarepuanpHBIi HOCHUTENbL HACIEACTBEHHOCTH W W3MEHYMBOCTH.
HyknenHnoBbie kucinoThl. JIokanm3anuss TeHETUUECKOrO MaTepualia B Kierke. JleneHue
kierok. Perumkanus JJHK. OcHoBHas 1orMa MOJICKYISIpHOM OMoI0ruu. TpaHCKPUITITHS.
Tpancmsanusa. Myranuu.

3aKOH rOMOJIOTHYECKHX PAJIOB B HaciaeacTBeHHOW n3MeHunBoctu H.M. BaBuiosa

B 1920 1 2020 1. JIeMOHCTpanus BUAEOPOIUKOBL,

Jlabopamopuvie u npaxmuyeckue pabomaol
[IpakTuueckas padora «MonudukanmoHHas K3MEHYMBOCTb B IPUPOE» (coOpaTh
U CPaBHUTH JIUCThS, LIBETKU C OJTHOTO PACTEHUS U/ UM C PA3HBIX).

Hccnenosarensckas padora «[' MO — 3To MmyTanuu Ui MoauduKaum?»

3. Huocenepusn 6 ouonozuu pacmenuii (15 u)

KilerouHasi U reHHast UHKEHEPUSI PACTEHUN JIJISl pa3BUTHUS CEJICKIUH.

[IpupoIHO-TpaHCTE€HHBIE PACTEHUS.

Pacrenus-6uodabpukmu.

buotexHonornueckne MeTobl B CEJICKIINU PACTCHUM.

I'eHeTnyeckoe penakTUPOBaHUE KYJIbTYPHBIX pacTeHUuU. YeM TreHeTudeckoe
peIaKTUPOBAHUE OTJINYAETCS OT FT€HETUUECKON MOAU(BUKAIIUH.

[Torck HOBBIX T€HOB-MHUIIICHEH: CYIIECTBYOIINE MeTOauKH. [Ipoenenue in silico
aHaIM3a.

['eHHass WHXXEHEpPUs 3€PHOBBIX KyJIbTyp. ['€HHas WHXKEHEpUs XJIOMYATHUKA.
['enHas vHxeHepus TomaTa. | 'eHHas MHKEHepus cou. ['eHHas WH)KEHEpUS IJI0J0BBIX

KynbTyp. I'eHHas nmwkenepus kaprodens. JleMoHCTpaLus BUIEOPOIUKOB2,

Jlabopamopuvie u npakmuueckue pabomul
[Mpaktuueckas padora «IIpoBeaenue in Silico aHanu3a s MTOMCKA HOBBIX T€HOB-

MUIIIEHEHN JJI PeAaKTUPOBAHUSI KYJILTYPHOT'O pacTeHUs (Ha BIOOD)».

4. Huorcenepusn 6 ouonozuu Hcugomuuix (5 u)
CoBpeMeHHBIE METOJbl B JKMBOTHOBOJCTBE: TpaHCIUIAHTALMS SMOPHOHOB,

XUMCPHBIC J)KUBOTHBIC, KIIOHUPOBAHHC.

! Cm. npunoxenue.
2 CM. IIpUIIOKEHHE.
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I'ennas HHXXCHCPUA B )KUBOTHOBOJICTBC.

Jlabopamopuvie u npakmuueckue pabomul

[Mpaktuueckas padora «IIpoBeaenue in Silico aHanu3a s MTOMCKA HOBBIX T€HOB-
MUIIIEHEHN JJI peAaKTUPOBAHUSI )KUBOTHOTO» (Ha BHIOOD).

HccnemoBarenbckass pabota «['€HHas WHXKEHEPHUS JKUBOTHBIX: apTyMEHTHI

32 U TPOTUB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

Temur 3anamuti

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

Monyiab « ArpoTexXHOJIOr il HACTOsIIIero u Oyayuero». 10 kiaace

1. bruorexHonorus Kak HayKa

4

HcTtopusi BOSHUKHOBEHUSI HAYKH,
OCHOBHBIE pa3/ieJibl, CBSI3b
OMOTEXHOJIOTHUHU C APYTUMHU HAyKaMHu
(6buonorueit, 00TaHUKOM, 300JIOTHEH,
MUKPOOUOJIOTHEH, OUOXUMUEH,
busnoIoruen, reHeTUKOMH,
MEIULUHON) U OTpaCIsIMU
MIPOMBIIIVIEHHOCTH (MHILEBast, JIErKas),
CEJIbCKOT O XO3SIUCTBA
(’KMBOTHOBOJICTBO, pPACTEHUEBOJICTBO)
Y 3IpaBOOXPAHEHUEM, U3BECTHbBIC
By3bl 1 HUWN, cBsA3aHHBIE

¢ OMOTEXHOJIOTHUEHA:

®UILI buorexnomorun PAH,

®I'bHY BHUUCH,

®I'bBHY ®UI] BUP,

®I'BHY BHUNCXM,

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATUHN: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTUH.

OnucheIBaTh IPOIECC BHITIOTHEHUS
MCCJICIOBAaHUN U TPOTHO3UPOBATH
PE3yIIBTATHI YKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAYUIHBIE
IIKOJIBI B 00J1aCTH OMOTEXHOJIOTUH.
Paznuuats pa3aensl OMOTEXHOJIOTHI
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOIOTUHU

C Pa3TUYHBIMH OTPACIISIMU HAYKH H
MTPOMBITIUIEHHOCTH.

BBIABIATE pazmuduss MExIy
pazzesniaMu OMOTEXHOJIOTHH.
dopMyIupoBaTh U OOBICHATH

MIPUHIUII Pa3BUTUS HAYKU
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Temwur 3anamuti

2. O01me moHATHS

OHOTEXHOJIOTUH

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

®I'BHY Ulul”" CO PAH,

OI'AOY BO MOTH,

®I'bOY BOMIYY,

dI'bOY BO CIIolY,

®I'AOY BOHI'Y,

®I'bOY BO PTAY-MCXA uMeHnu
K.A. Tumupszesa.

CoBpeMEHHBIC HAIIPABJICHUS Pa3BUTHS
arpoOMOTEeXHOJIOTHI. MeToIbI

OMOTEXHOJIOTUH B HAYKE U MPAKTUKE

[Tonsitue 6MOTEXHONOTUU. 3a4eEM
YeJI0BEKY OMOTEXHOJIOTHH, B UEM HX
IPEUMYILIECTBO MEPE] XUMUUECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUU: TIPOMBIIIIJICHHBIC
MUKPOOPraHU3MBbI, KJIETKU U TKaHU
PacTeHUH, )KUBOTHBIX.

[IpakTuueckas pabora «IIpumepsr

Buowl oesmenvrnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrImmonHeHnE TpeaToKEHHBIX
Hccae0BaTeIbCKUX padoT:
«Co3nanue OMOJIOrHYeCKH aKTUBHBIX
J00aBOK M BUTAMHHOBY», «BBIBe/IeHIE
HOBBIX COPTOB PACTEHUM, TOPO/T
’KHBOTHBIX C 3aJITaHHBIMU
cBoiicTBamMmn», «Co3aanue OakTepui,
CIIOCOOHBIX MepepadaThiBaTh HEPTH U
YCTPAHATH MMOCIECACTBHS €€ Pa3INBOB:
TUTFOCHI © MUHYCBIY.

Dkckypeust «broTexHoorus: HayKa
KN3Hb» B BYy3 i H1U

PackpreiBaTh copepkaHue TEPMUHOB U
IIOHSITHH: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU ¥ TKaHU PaCTCHUH, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh MpoIIECcC
OMOTEXHOJIOTHYECKOTO IIPOU3BOJICTBA.
XapakTepu30BaTh pa3IMIHbIC

00BEKTHI OMOTEXHOJIOTHUH.
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Temwur 3anamuti

3. OcobeHHoCTH

an06I/IOTCXHOJIOFI/II/I

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

IMPUMCHCHUA OMOJIOrHYECKHX

00BEKTOB B TBOEH KU3HN

Lenu 1 3amaun arpoOMOTEXHOIOTHH.
OCHOBHBIE O0OBEKTHI
arpoOUOTEXHOJIOTUH.

buorexnosnornueckue moaxoabl

Buowl oesmenvrnocmu obyuarowuxcs

Paznuuate mpoMBIIILICHHbBIE
MHUKPOOPTaHU3MBI, KJICTKH U TKaHH
pacTeHMH, )KUBOTHBIX KaK
OMOTEXHOJIOTUYECKUE OOBEKTHI.
CpaBHUBATh MEX]1y COOOI MPOLIECCHI
XUMUYECKOTO CUHTE3a U
OMOTEXHOJIOTUH.

BoisaBnsite Haubosnee 3¢ hekTUBHBIE
O00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOEHHOCTH
CTpOCHUS U (DYHKIIMH Pa3THIHBIX
OMOJIOTMYECKUX OOBEKTOB.
dopmMynmpoBaTh U OOBACHATH
NPUHIIUI padOThI
OMOTEXHOJIOTUYECKOT0 MTPOU3BOICTBA
BBIOPAHHOM T'PYIINbI BEIIECTB/
MaTepHaioB

PackpbiBaTh conepxaHue TEPMUHOB U
IOHSATUN: COXPAaHEHUE PACTEHUH U
KUBOTHBIX, BUbI KOJUICKITUI

TCHETHYECKOr0 pa3Ho00pasusl.

24



Temwur 3anamuti

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

JUTSL HAJISKHOTO COXPAHEHUS
KOJUIEKIINI T€HETUYECKUX PECYPCOB
pacTEHUM U )KUBOTHBIX. [oHATHS

0 MOJIEBBIX, IN VItro u
KpUOKOJIIEKIUsIX. PocT u pazButue
KUBOTO OOBEKTA B 3aMKHYTOM
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBHSIX: KaK 3TO BO3MOXKHO.
OCHOBHBIE TTOMELIEHUS

JUTSL TIOJTHOLUEHHOM paboThl
nabopaTtopuu OMOTEXHOJIOTHHI
(JtamuHapHasi KOMHaTa, CBETOBas,
ABTOKJIaBHAsl KOMHAThI, TOMEIIICHUE
JUTSL IPUTOTOBJIEHUS TUTATEIbHBIX
cpeln, MoeuHas ): X (pyHKIIMOHAT U
O0COOEHHOCTH.

OcHoOBHBIE TPUOOPHI

JUTSL OpraHu3aliy J1abopaTopuu
OMOTEXHOJIOTHUH, X QYHKITUU U
BO3MO>KHOCTH (aBTOKJIaB,

CYX0KapOBOM HIKa(, TUCTUILISTOP,

Buowl oesmenvrnocmu obyuarowuxcs

OnuceiBaTh IMponccC COXpPaHCHUA U

Pa3MHOKEHUS PACTEHUI

B KOHTPOJINPYEMBIX YCIIOBHUSIX CPEJIBI.

Xapaktepu3oBath (aszbl pocTa U
Pa3BUTHS PACTEHUM B 3aMKHYTOM
CUCTEME.

Paznuuate npeumyiecTsa u
HEJIOCTAaTKH Pa3JINYHBIX THUIIOB
KOJUIEKIMH.

CpaBHUMBATh 3Tarnbl pabOThHI

B J1JaOOpaTopuu OMOTEXHOJIOTHH.
BrisiBsate Hanbonee 3¢ hekTuBHbBIC
MPUEMBI JIsl COXpaHEHHUs 00pa3lioB
pacTeHHi 1 )KUBOTHBIX.
XapaxkTepu30BaTh 0COOEHHOCTH
cTpoeHus U YHKIIUH 00pa3IoB
pPacTECHUM.

dopMyaupoBaTh U OOBIICHATD

MIPUHLINN KPUOKOHCEPBALUH PACTEHUN



Temwur 3anamuti

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

pH-metp, Bechl, TamuHap-00Kc,
CTEpHIIN3aTOP HHCTPYMEHTOB,
CBETOBAas YCTaHOBKA, KIIMMaTHIECKasI
kamepa, Y O-nonusarop,
XOJIOAWIBHUKH JIJIs1 XPAHEHUS
OUTATEIbHBIX CPEN U AP.).
HNHCTpyMEHTHI 17151 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTMH PACTCHHM
(mpenapoBasibHasA UIJIA, CKAJIbIIENb,
MUHIET, HOKHUILIBI). OCHOBBI TEXHUKU
0e30macHOCTH Mpu padboTe

¢ npubdopamu. OCHOBHBIE MPUOOPHI
IUIsL OpraHu3amuy Jaboparopun
OMOTEXHOJIOTUHU: aBTOKJIAB,
CyX0XapoBoi 1mKad, TUCTUILIATOD,
pH-MeTp, Bechl, mamuHap-00KC,
CTEpHIIN3aTOP HHCTPYMEHTOB,
CBETOBAas YCTaHOBKA, KIIMMaTHYECKasI
Kamepa, Y @-MoHU3aTop,
XOJOAMIBHUKH JIJIs1 XPaHECHUS

MUTATEIbHBIX CPE U JIP.

Buowl oesmenvrnocmu obyuarowuxcs
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Temwur 3anamuti

4. KynbTypa KJIETOK U TKaHEM

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

NHCTpyMEHTHI 17151 IPUMEHEHUS
METO/I0B OMOTEXHOJIOIMH PACTEHUIA:
npenapoBalibHas UIJa, CKAJIbIIEIb,
MAHIET, HOKHUIIBI.

[IpakTuueckas padbora «KynbrypHoe
pacTeHue B KyJIbTYypaJIbHOM COCYJIE:
OIUILIA PACTEHHE B POOUPKEY.
Hccnenosarensckas padora «Poct
YEPEHKOB PACTEHUU B BOJE C Pa3HbIM
ypoBHEM pH»

Metonbl KyJIbTYpBI KIIETOK U TKAaHEH
B cesiekunu. KamrycHas KynbTypa.
KynbTypa KI€eTok u arperatoB KJIETOK.
Kynerypa nporonnacrtos. [Tonyyenue
COMATHYECKUX THOPUJIOB METOJIOM
CIMSIHUS U30JIMPOBAHHBIX
IPOTOIJIACTOB.

Kiterounas cenekuus. Mcnonas3oBanne
TaIuIOUUU B CEIECKIIUU.

[TpuMepbl TpUMEHEHHS KYIbTYp

KJIETOK Y TKAHEW B HAYYHBIX

Buowl oesmenvrnocmu obyuarowuxcs

PackpriBath comepkaHre TEPMUHOB U
MOHATUI: KAJUTyC, IPOTOILIACT,
COMAaTHUYECKHUI THOPH/I, TAIlJION/I,
IITaMM.

OnuceIBaTh IpoIECcC
KYJbTUBUPOBAHUSA KJIETOK U TKaHEH
pacTeHUM U )KMBOTHBIX.
XapakTepru30oBaTh Pa3HbIC ITAIIbI
KYJIbTUBUPOBAHHUS KJIETOK U TKAHEH
PacCTeHUH U )KUBOTHBIX.

BrisBnsate Haubonee 3¢ hekTUBHBIC
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Temwur 3anamuti

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

UCCJICIOBAHUAX U B TIPAKTUKE
pazimmunbix HUM: 3makoMcTBO

C JIUTEPATYPOU — HAYYHBIMU
nyOJIUKAIUSIMH IO pa3HbIM O0BEKTaM
(MUKPOOBI, pacTeHUs, )KUBOTHBIE).
XapakTepucTHKa KIIETOK,
KyJIbTUBHPYEMBIX iN Vitro.
MopdoreneTnueckue myTu pa3BUTHS
KJIETKH IN Vitro.

N3BecTHBIE KOJITEKIINT
OMOTEXHOJIOTUYECKUX O0OBEKTOB —

UX pOJib, 3a71a4H, COCTAB, IPUMEPHI
(in VItro KoJuIeKIMK PacTCHUH,
KOJUIEKIIMH IITAMMOB
MUKpOOpranu3mMoB. CemuHap

10 MPOYUTAHHOM JIUTEpaType,
JOKJIaIbl 00 yJarOIIUXCSI).
buorexnonorus npon3BoACTBa
KYJbTYPBI KJIIETOK, TKAHEH ¥ OPraHOB

pacTEHUM.

Buowl oesmenvrnocmu obyuarowuxcs

METObI KYJIbTUBUPOBAHUS KJIETOK U
TKaHEW paCTEHUM, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepu3oBaTb OCOOCHHOCTH
CTpoeHUs U (PYHKITUU KJIETOK U
TKAHEW pACTEHUU, )KUBOTHBIX,
MUKPOOPTaHU3MOB.

dopMyIUpOBaTh U OOBICHATH
NPUHIMIT BBLHKUBAEMOCTH, POCTA U
Pa3BUTHS KYJIbTUBUPYEMBIX KIECTOK U

TKaHEU
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Temwur 3anamuti

5. IluraTenbHbIE CpEabI I

arpoOUOTEXHOIOTUI

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

[TpakTuueckas pabora «IIporomnacts
KJIETOK».

UccnenoBarenbckas pabora
«CylecTBYIONMNE KOJIJIEKIIUU KIIETOK
¥ ITaMMOB B Poccuu u ux posp

B Pa3BUTHU T'€HETUYECKUX
TEXHOJIOTUIN».

Hccnenosarensckas pabora

«I". 1. KaprieueHKO KaK TeHETHK-
AKCIEPUMEHTATOP U OMOTEXHOJIO
Maxkpo- 1 MUKpPO3IJIEMEHTHI,
HWCTOYHUKH YIJIEBOJ0OB, BATAMUHBI,
YKEJIMPYIOLIKE areHThl. TUIbI
NUTATEIbHBIX CPEIl — KUJIKUE U
TBEpABIE.

[TutarenbHbIE CpEOBI

JUTsE OMOTEXHOJIOTUU PACTEHU.
Pa3zpaboTka HOBBIX TUTATEIILHBIX
cpeld, B TOM YHCJIE BKJIFOYAOIIUX
OMOCTUMYIISITOPBI U IPYTHE

perynsiTopbl pocta. MeToasl

Buowl oesmenvrnocmu obyuarowuxcs

PackpriBaTh copep:kaHe TEPMUHOB U
MOHSATHI: TUTATENbHAS Cpelia,
KOMIIOHEHTBI MUTATEIbHOM CPEJIbI,
pH pactBopa.

OnuceIBaTh IPOLECC MPUTOTOBJIEHUS
NUTATEIbHBIX CPEl ISl PA3HBIX
00BEKTOB.

XapakTepu30BaTh MPOLIECC
MIPUTOTOBJICHUS TUTATEIbHBIX CPEL

B 3aBUCUMOCTH OT BBIOPaHHOTO

00BEKTa UCCIIEJOBAHUS.
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Temwur 3anamuti

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

ONTUMHU3AIUU MUTATENBHBIX CPE.
OcCHOBHBIE KOMIIOHEHTHI MTUTATEIBHBIX
cpen (MaKpodJIEMEHTHI,
MUKPOIJIEMEHTbI, UICTOYHUKHU
YIJI€pO1a, BATAMHUHBI, KEIUPYIOIIHE
areHThI, PEryJSTOPHI POCTA).

Yposens pH nurarensHOU cpensbl U
€ro BJIMSHUE HA Pa3BUTUE PACTECHUM.
Becsl, pH-meTp.

Jlabopartopnas pabora «IlurarensHbie
Cpelbl U YCJIOBUS KYJIbTUBUPOBAHUS,
KYJIbTYpPbI PACTUTEIBHBIX KJIETOK U
TKaHEW.

[IpakTnueckas padbora
«IIpuroroBiaeHne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpO- U
MHUKPORJIEMEHTOB MMUTATEIBHON CPEIbI
o nporcu Mypacure n Ckyray.
[IpakTnueckas padbora
«IIpuroroBieHue NUTaTENbHBIX CPEL]

JUIs1 BBEJICHUS B KYJBTYpPY IN Vitroy

Buowl oesmenvrnocmu obyuarowuxcs

Pa3nnuate TUIIBI MUTATENBHBIX CPENL

B 3aBUCMMOCTH OT 33Jla4u
KyJIbTUBUPOBAHMUSI.

CpaBHUBATh paCTBOPUMOCTD BEILIECTB
BO BpeMs IPUTOTOBJICHHUS
NUTATENbHBIX cpel. CpaBHUBATH THIIBI
OUTATEIbHBIX CPEXl B 3aBUCUMOCTH

OT X COCTaBa.

BrisBisaTs HanOosee BaKHbIE
KOMITOHEHTBI MUTATEILHON Cpefbl U
MPOrHO3UPOBATh IP(PEKT OT HEXBATKU
KaXJIOr0 U3 KOMIIOHEHTOB.
XapakTepu3oBaTh QYHKIINH
KOMIIOHEHTOB ITUTATEJIbHBIX CPEL.
dopmynupoBaTh U OOBACHATH
IPUHLHUI KyJIbTUBUPOBAHUS PACTEHUMN
Ha NUTATENbHBIX CpeAax pa3IuyHOro

cocCTaBa
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Temwur 3anamuti

6. Perynsatopsl pocta Kak
(dakTopsl ycrexa

OMOTEXHOJIOTUN PACTEHUI

Konuuecmeso

4yacoe
4

OcHosHoe cooeparcanue

Poct u pazButue pacteHun.
OcranpHbIE TAIlbl OHTOIEHE3A.
OO6mre 3aKOHOMEPHOCTH POCTa
pacTEHUM.

OcHoBHBIE KJ1acchl (PUTOTOPMOHOB
(ayKCHHBI, IUTOKUHUHBI,
ruo6epemabl, ABK, aTunen u ap.)
U UX (QyHKIIMM Ha pa3HbIX dTarax
pa3BUTHSL PACTCHUS.

N3BecTHBIE TEHETUUECKHUE
MEXaHU3MbI, KOHTPOJUPYIOLIHUE POCT
Y Pa3BUTHUE PACTECHUM.

OH/IOTEHHBIE U YK30TCHHBIC
PETYIATOPBI pOCTa PACTEHUM

B IpoOUpKe.

Jlaboparopnas pabora
«DeHoTunMYecKas OLEeHKa pocTa

Y pa3BUTHS PACTEHUN B 3aBUCUMOCTH
OT HaJ4Msi (PUTOrOPMOHOB

B MMUTATEIILHOU Cpeie»

Buowl oesmenvrnocmu obyuarowuxcs

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHUM: (PUTOTOPMOHBI, PETYIISITOPHI
pOCTa paCTeHUU.

OnuceIBaTh IpoOLIECC POCTA U
pa3BUTHUS PACTEHUH.
XapakTepu30BaTh MPoIIecC pocTa

U Pa3BUTHUS PACTEHUM B 3aBUCHUMOCTHU
OT F'€HOTHUIIA U OKPYKAIOIIUX
YCIIOBUU.

Paznuuate GyHKIMU PETYyISTOPOB
pocra.

CpaBHUBATh PYHKIIUH PETYISTOPOB
pocra.

BbIsBIISATE PYHKIIMU PETyasTOPOB
pocTa 1o npeajaoKeHHbIM dhdexTam.
XapakTepru30BaTh 0COOEHHOCTH
CTpOoeHUS U (YHKIIUH PA3TUIHBIX
(bUTOrOpMOHOB.

dopMyaUpoBaTh U OOBICHATH
MPUHIUAN BO3JEHCTBUS (DUTOTOPMOHOB

Ha POCT Y Pa3BUTHE PACTCHUH
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Temwur 3anamuti

7. BUOTEXHOJIOTHS PAaCTCHUM

Konuuecmeso

yacos
10

OcHosHoe cooeparcanue

Bo3MoxxHOCTH TpUMEHEHNS

arpoOMOTEXHOJIOTUM B CEICKIINH,

CEMCHOBOACTBC U IIMTOMHHKOBO/JCTBC.

bosne3Hn 1 ”UMMYHUTET paCTEHUN:

ot H.M. BaBuioBa 10 COBpEMEHHOCTH.

Y cKkopeHHas U TpaauIMOHHAs
CEJICKLIHSI: COKPAIIaeM CPOKHU
MOJIYYE€HUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIeKINU. [ ubpuan3amnusi.
®opmbl oTO0pa. OCHOBHBIE
HaIpaBJICHUS CEJICKIUU: YIyqIICHUE
YPOKAaMHOCTH, YCTOMYUBOCTH

K OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

O3z10poBJIEHUE PACTEHUN OT BUPYCOB

C IIOMOIIIBIO MCTOJ0B OMOTEXHOJIOTHH:

METO/bI KyJIbTYPbI allUKaIbHbIX
MEpPHUCTEM, TEPMOTEPAIINH,
XEMOTEPANUU, KpUOTEPATUU U
KOMIUIEKCHOM Tepanuu. [lonydyenune

03J0pPOBJICHHOT'O IMTOCAA0YHOTO

Buowl oesmenvrnocmu obyuarowuxcs

PackpeiBats copepxanre TEpPMUHOB U
MOHSITHH: CEJICKIU, CEMEHOBOJICTBO,
ITATOMHUKOBOJICTBO,
MUKPOPa3MHOKEHUE PACTECHUM,
03710pPOBJICHUE PACTECHUM.

OnuceIBaTh pouece
MUKPOPA3MHOKEHUSI PACTECHUM,
CO37aHusl HOBOI'O UCXOJHOTO
MaTepuania Jyuis CeJIeKIuu, oToopa,
03JI0POBJICHUS] PACTEHUM U MOJTY4YCHUS
030POBJIEHHOT'O ITOCAI0YHOT0
Marepuana.

XapaxkTepu3oBaTh MpoLece
YCKOPEHHOU Y TPAAULIMOHHOU
CEJIEKIMU, MUKPOPA3MHOXKEHHS,
0310pOBJICHUS PACTECHUM.

Paznuuate MeTozp! cenekuuu,
CIOCOOBI 03/TOPOBJICHUSI PACTEHHIA.
CpaBHMBATh METOJIBI CEJIEKIINH,
CIOCOOBI 03/TOPOBJICHUSI PACTEHHI.

BrisaBiars HanOoJiee 1 HAaUMEHEE
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Temwur 3anamuti

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

MaTtepuana — KiyoHen kaprodens u
CaKEHIIEB TUIO/IOBBIX KYJBTYD.
KynbTuBupoBanue pacTUTETHLHOTO
Marepuaia B KyJibType in Vitro:
OCHOBHBIE TIPUHIIUTIBI B MOJCITU

KyJnbTHUBUpOBaHUs. Kammycorenes,

CYCIIEH3UOHHbIE KYJIbTYpPbl pACTEHUH.

Mukpopa3MHOKEHHUE PACTEHUM.
DKOHOMUYECKHH P heKT

OT BHEAPEHUS METOOB
OMOTEXHOJIOTUH B PACTEHUEBOICTBO.
Kpuoxpanenue pactenuii.
Kpuonporektopst.
[TocTkproreHnHas pereHepanus.
buonornueckue cpeacraa 3aliuThbl
pacCTEHUIA: IPEUM yILIECTBA

Y MEPCIIEKTUBBI TPUMEHECHUS.
Tepmoc u cocyn Jlproapa ¢ KUIKAM

a30TOM, KpUOIIPOOUPKHU.

Buowl oesmenvrnocmu obyuarowuxcs

s pexTrBHBIE CITOCOOBI MTOTYIEHUS
HCXOJIHOTO MaTepuaia

JUTSL CEJIEKITUM; O37I0POBJICHUS
pacTeHUu.

XapakTepu3oBaTh OCOOCHHOCTH U
(YHKITUH METOJIOB CEJICKIIHUH,
CIIOCO0O0B 03/IOPOBJICHUS PACTEHUM.
dopMyIUpOBaTh U OOBICHATH
MPUHINAT TPATUIIMOHHON U
YCKOPEHHOM CENEKIUH, TPUHLIUI
paboThHI TOTO UM UHOT'O METO/1a

03JI0POBJICHUS PACTCHUM

[IpakTnueckas padbora «Pa3MHOXkEHUE

IIJIOAO0BBIX paCTeHI/Iﬁ YEPCHKOBAHUCM
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Temwur 3anamuti

WUTOTO [0 MOJIYJIIO

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

¥ MUKPOPa3MHOXEHUEM — NIPUMED
MaJIMHBI (MU 3€MIISTHUKH, €KEBUKH,
CMOPOJIUHBI ).

[IpakTnueckas padbora «BBenenue
pacTeHui B KyJIbTypy in Vitro u
NoJICp)KaHUE YUCTON KYJIbTYPBI

OKCIIJIAHTOB».

[IpakTuueckas pabora «Pa3MHOXKeHUE

KapTodesis B mpoOUpKe».
Hccnenosarensckas padora «Kax
MOJIy4arOT IOTOMCTBO BEr€TaTUBHO
pa3MHOKAEMbIX KYJIbTYp €CIIU

HE CEMEHAMU ?»
Hccnenosarensckas pabora
«BpIpaluBanue pacTeHUM

B ITPOOUPKEY.

Hccnenoarensckas pabora «Kax
00>Kbs1 KOPOBKA YpOsKaii criacana —
0 COBPEMEHHBIX CIIocobax

OMOJIOTMYECKOM 3aIUThl PACTEHUI

Buowl oesmenvrnocmu obyuarowuxcs
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Temwur 3anamuti

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTUM B cejiekiun». 11 kimace (34 4)

1. I'enernueckue pecypcesl

Poccum

6

Buowl oesmenvrnocmu obyuarowuxcs

CTpaTGFI/II/I COXpaHCHUS I'CHETUYCCKHNX PaCKpBIBaTB COACPKAaHHUC TCPMHUHOB

pecypcoB. CoxpaHEHHUE pACTEHUI

In situ u ex situ.

buopecypcubie komekunn Poccun.
Komnnekuusi reHeTHYecKuX pecypcoB
pactennit BUP. I'epbapuit BUH.
Komnnekuusi reHeTHYeCKUX pecypcoB
>kxuBotHeIx BHUUMI P)K. Komteknun
kieTok 1 mrammMoB BHUNCXM.
UccnenoBarensckas pabora

«ITo matepuanam popyma

«I'enernueckue pecypest Poccnm»

Y TIOHATUN: COXpPaHEHUE PACTCHUN
In situ u ex situ.

OnuceiBaTh IMponecc COXpaHCHUA

pacTeHui B ycloBHX iN Situ u ex Situ.

XapakTepu30oBaTh CIIOCOOBI
COXPAHEHUS PACTEHUM B YCIOBUIX
In situ u ex situ.

Pa3znuuate crnocoObl COXpaHeHHUs

pacTeHui B yclIoBHSX IN SitU u ex Situ.

CpaBHHBATh OCOOCHHOCTH
COXPaHEHUS PACTEHUN B YCIOBUSIX

In situ u ex situ.

BrisiBisate Hanbomnee 3pPpexTUBHBIN
pUEM I COXPaHEHUST KOHKPETHOTO
oOpasiia pacTeHUH.
XapakTepu3oBaTh 0COOEHHOCTH U

GyHKINH.
dopmyaHpoBaTh U OOBACHATD
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Temwur 3anamuti

2. OCHOBBI TE€HETUKH U

CCJICKII N

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

HacnencTBeHHOCTh M U3BMEHUMBOCTD —
OCHOBHBIEC CBOMCTBA YKHUBBIX
opranu3MoB. VI3MeHUNBOCTH
MyTallMOHHAS U MOAU(DUKAITMOHHAS.
['en — marepuaabHbBI HOCUTEIIb
HACJIEACTBEHHOCTH U UBMEHUYHUBOCTH.
HyknenHoBbI€ KMCITOTHI.
Jlokanu3anus reHeTHYECKOro
MaTepualia B KJIETKe. [[eNeHne KIETOK.
Permukamus JIHK. OcHoBHas gorma
MOJIEKYJIIPHOW OMOJIOTHH.
Tpanckpunums. Tpancasuus.
Myranuu.

3aKOH TOMOJIOTMYECKUX PSII0B

B HACJIEICTBEHHOM M3MEHUYHMBOCTH
H.N. BaBunosa B 1920 u 2020 rr.
[TpakTraeckas pabota
«MonudukarmoHHas U3MEHUYUBOCTh

B IIpHpoie» (coOpaTh U CPAaBHUTH

Buowl oesmenvrnocmu obyuarowuxcs

npuHIMI iN Situ 1 ex Situ coxpaHeHus
T€HETUYECKUX PECYPCOB pacTeHUM
PackpbiBaTh coaepkaHue TEPMHUHOB
Y IOHSATHUN: HACIICICTBEHHOCTD,
W3MEHYUBOCTh, reH, J[HK, PHK,
0€eJoK, 3aKOH TOMOJIOTHYECKUX PSIO0B
B HACJICJICTBEHHOM U3MEHYHUBOCTH.
OnuceIBaTh MPOSIBIICHUS
MOU(DUKAIIMOHHONW U MyTallTUOHHOMN
n3MeHuuBoctH, ctpoerue JJHK u
PHK, 6emnkos.

XapakTepu3oBaTh CTPOCHUE U
(GYHKIIUYA HYKJICMHOBBIX KHCTIOT,
OCIIKOB.

PaznuyaTth THUIIBI HK3MEHYMBOCTH.
CpaBHUBaTh MYTAIlMOHHYIO U
MOAU(UKAITUOHHYIO U3MEHUYUBOCTb.
BosiBasaTe MoguduKay U MyTamuu.
XapakTepu30BaTh OCOOCHHOCTH U
¢byakuuu JHK, PHK, 6enkos.

dopMyIupOBaTh U OOBACHATH
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Temwur 3anamuti

3. Nnxenepus

B OMOJIOTMH pacTeHUI

Konuuecmeso

yacoe

15

OcHosHoe cooeparcanue

JIUCThSI, IIBETKHU C OJTHOTO PACTEHUS
W/WJU C Pa3HbIX).
UccnenoBarensckas pabora «I'MO —
ATO MYTalMK WX MOAUDUKAIIUN 7
Kiierounasi u reHHast MHXKEHEpUs
pacTeHuil ISl pa3BUTHUS CEJICKIIUU.
[IpupoTHO-TpaHCTEHHBIE PACTEHUS.
Pacrenus-6uodadbpuku.
buorexHonornyeckue MeToabl

B CEJICKLIUU PACTECHUM.
['eneTnueckoe pegakTUpPOBaAHUE
KYJBbTYPHBIX pacTeHH|. Uem
TE€HETUYECKOE PEAaKTHPOBAHUE
OTJINYAETCS OT FEHETUYECKOU
MoOAU(DUKAIIUH.

ITonck HOBBIX T€HOB-MUILICHEW:
CYILIECTBYIOLIME METOIUKH.
[Tposencnwue in silico ananm3a.
['eHHas uHXeHEpUs: 36PHOBBIX
KyJbTyp. | €eHHast uHxxeHepus

XJIom4yaTHUKa. I'enHas HHKCHCPUA

Buowl oesmenvrnocmu obyuarowuxcs

MIPUHIIMIT ICMCTBUS 3aKOHA
TOMOJIOTUYECKHUX PSIOB

B HACJIE€ACTBEHHON U3MEHUYNBOCTH

PackpsiBaTh copep:kaHe TEPMUHOB U
TIOHATHM: KJICTOYHAS ¥ TeHHAs
WH)KEHEPHUs paCTeHUM, TeHETHYECKOE
penaktupoBanue, ' MO, in silico
aHaJIN3.

OnuceIBaTh MPOIIECC KICTOYHOMN U
T€HHOW UHXECHEPUU PACTEHHU,
MIPUHIIHAIIBI TEHETHYECKOTO
penaktupoBanus, coznanue 'MO,
sramnsl in Silico ananusza.
XapakTepu30BaTh COBPEMEHHBIE
JIOCTHKEHUS TeHHOU U KJIETOYHOM
WH)KEHEPUHU Pa3HBIX BUJOB PACTCHUH,
nposeaenue in silico ananusa.
Paznuyath TeHHYIO ¥ KJIIETOYHYIO
WH)XEHEPHIO.

CpaBHUBaTh OMOTEXHOJIOTMYECKUE
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Temwur 3anamuti

4. Nnxenepust

B OMOJIOTHH KMBOTHBIX

Konuuecmeso

yacoe

OcHosHoe cooeparcanue

toMarta. ['eHHast UHXEHEPUS COH.
['ennas uH>XEHEPUS TII0I0OBBIX
KyJbTyp. ['eHHas uHxeHepus
KapTodes.

[Tpaktuueckas padota «IIpoBeneHue
in silico ananu3a A1 MOMCKA HOBBIX
TE€HOB-MUIIICHEW JJ1s1 peAaKTUPOBAHUS

KyJIbTYPHOTO pacTeHus (Ha BEIOOD)»

CoBpeMEHHbBIE METOIbI

B JKHBOTHOBOJICTBE: TPAHCILJIAaHTAIHS
SMOPHOHOB, XUMEPHBIC )KUBOTHBIE,
KJIOHUPOBAHUE.

['ennas uHxeHepus

B )KHBOTHOBO/ICTBE.

[IpakTrueckas padora «IIpoBenenue
in silico ananu3a 111 NOMCKa HOBBIX
TCHOB-MUIIICHEH JIJIs peAaKTUPOBAHMS

’KUBOTHOT'O» (Ha BBIOOD).

Buowl oesmenvrnocmu obyuarowuxcs

METO/bI B CEJIEKIIUN PACTCHUU.
BoIsgBiAThE paznuuus MexIy
F€HETUYECKUM PEJaKTUPOBAHUEM U
T€HETUYECKOU Mou(uKaIuen.
XapakTepu3oBaTh OCOOCHHOCTH U

G yHKITUY.

dopMyIUpPOBaTh U OOBICHATH
NPUHIMIT KJIETOYHOW U T€HHOMN
WHXCHEPUHU, TECHETUYECKOT O
PEIAKTUPOBAHUS U TEHETUYECKON
MoaupuKau

PackpriBath comepkanre TEpPMUHOB U
MMOHSTHH.

OnuceIBaTh TPaHCIIAHTAIUIO
SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHUE.

XapakTepru3oBaTh TPAHCIUIAHTAIIAIO
SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

Paznmnuath TpaHCIaHTanuiO

SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
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Temwur 3anamuti

WUTOTO 10 MOJIYJIIO
OBILEE KOJIMYECTBO
YACOB TIO TIPOTPAMME

Konuuecmeso

yacoe

34
68

OcHosHoe cooeparcanue

Hccnenosarensckas pabora «I'eHHas
WH)KEHEPHS )KHBOTHBIX: apT'yMEHTHI

3a U IIPOTUB)»

Buowl oesmenvrnocmu obyuarowuxcs

KJIOHUPOBAHUE.
CpaBHUBATH TPaHCIIJIAHTAITHIO
SMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBaHHE.

XapakTepu3oBaTh 0COOCHHOCTH U
G yHKITUY.

DopMyIHpOBaTh U OOBICHATH
MIPUHITUT TEHHOW WHXEHEPUH,
T€HETHYECKOT0 PEAaKTUPOBAHUS U

Tr€HEeTUYECKOU Mo uKaIuu
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MNPUJIIOKEHHUE. ®UJIBMbI U 3AITMCHU TEJEBU3UOHHBIX ITPOI'PAMM

Monyiab «ArpoTexHoJIOruM HACTOsIero u oyayuero». 10 kiace

Tema 1. Buomexnonoz2usa Kaxk Hayka

Joxymentanbubiii puinbm Ceprest bpunesa «Hosbiii cBeT. Hukonaii BaBuinosy. —
URL.: https://smotrim.ru/video/2618068

Joxymentanbublii puinbM «CemeHa, KOTopble cnacyT 4venoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Monyab «CoBpeMeHHbIE OMOTEXHOJIOTHH B cejiekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JoxymeHTanbHblid (puiibM «3070TOM 3eieHbI 3amacy. 15 ampens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHoebl 2eHemuKu u ceeKyuu

®dueMbl U3 1UKIa «Marpuma Haykm». Science and plants. Hayka u pacrenus.
3epHoboboBsie. — URL.: https://www.youtube.com/watch?v=nCfodI1Fpa8

Tema 3. Huocenepus 6 ouono2uu pacmeHuil

dunpmbl U3 1MKITa «Martpuna Hayku». Science and plants. Hayka u pacrenus.
I'enetnueckoe pegaktupoanue. — URL: https://tvspb.ru/programs/releases/107337/
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https://smotrim.ru/video/2618068
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
https://smotrim.ru/video/2594704
https://www.youtube.com/watch?v=nCf9dl1Fpa8

Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHETY,
HeO0XO0AUMBIX JIJIS OCBOCHHSI POrPaMMBbI:

1. https://microklon.ru/

MHUKPOKJIOHAIEHOE Pa3MHOKEHUE PaCTCHUI

2. http://school-collection.edu.ru/catalog/

eMHasl KOJUIEKIHS U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB

3. https://agronovia.ru/chto-takoe-gidroponika/

THAPOIIOHUKA
4. https://gidroponika.com/content/category/5/33/126/
THAPOIIOHUKA

5. https://umschool.net/library/biologiya/uhod-za-kulturnymi-rasteniyamiagropriyomy/

VX011 32 KyJIbTYpHBIMH PACTEHUAMHU. ATPONPUEMBI

6. http://potatoveq.ru/

Kypnan «Kaprodens u oBoum»

7. http://rusteplica.ru/blog/tehnologii/

Termmumisl Poccun

8. http://agronomiy.ru/

ATrpoHOMMYECKUH OPTAII O CEIBCKOM X034icTBe Poccun

9. https://www.garant.ru/

nH(popMaImoHHO-TIpaBOBOM TopTai «[ apaHT.py»


https://microklon.ru/
http://school-collection.edu.ru/catalog/
https://agronovia.ru/chto-takoe-gidroponika/
https://umschool.net/library/biologiya/uhod-za-kulturnymi-rasteniyamiagropriyomy/
http://potatoveg.ru/
http://rusteplica.ru/blog/tehnologii/
http://agronomiy.ru/
https://www.garant.ru/
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