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HOACHUTEJIBHAA 3AIITMCKA

AKTYaJIbHOCTBh U HA3HAYEHHUE MPOrPaAMMbI

PaGouass mnporpamma Kypca BHEypouHOW jAesiTeabHOCTH «COBpEMEHHBIC
arpoOMOTEXHOJOTUHN (arpOOHMOTEXHOJIOTHYECKUN Mpoduiib)» Js CPEIHEro OOIIero
oOpa3zoBaHus (najmee — mporpamma) pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUSIMHU
®denepaabHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIbHOrO CTaHAApTa CpPeIHEro OOLIero
obpazoBanuss (OI'OC COO), opueHTHpOBaHa Ha oOecHeYeHUE WHIAUBUIYAITbHBIX
notpedHocTel 00yJaromMXCcs U HallpaBjieHa Ha JOCTUKEHHUE MJIAHUPYEMbIX PE3YJIbTaTOB
OCBOEHHUS MPOTpamMMBbl CPEAHET0 O0IIEro 0Opa30BaHMs C YUETOM BbIOOpA yYaCTHUKAMU
o0pa3oBaTeIbHBIX OTHOLIEHUH KYpCOB BHEYPOUHOW JEATEIBHOCTU. DTO MO3BOJISIET
obecreunTh enUHCTBO 00sa3aTenbHbIX TpeboBanuiit ®I'OC COO Bo BceM MPOCTPAHCTBE
IIKOJILHOTO 00pa30BaHMs: HE TOJIBKO Ha YPOKE, HO U 3a €T0 MpeJiejaMu.

Hacrosmumii kypc npenHasHaueH sl yriayOJIeHHOTO W3Y4YeHHs] OMOJIOTMYECKHUX
SABJICHUN Y 3aKOHOMEPHOCTEH, paciiupeHusi 0a30BbIX 3HAHUM, Pa3BUTHUS MPAKTUUECKUX

YMGHI/Iﬁ 1 HaBBIKOB B COBpCMCHHOfI OMOJIOTHH.

AKTYaJbHOCTH pPeajiu3allii MPOrpaMMbl

[Iporpammoii npeaycMoTpeHo (GopMHUpOBaHUE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHS 3HAHWW, a TakkKe IMPAKTHUYECKOTO OIbiTa paboTel C Ja00paTOPHBIM
o0opy/I0BaHHEM, OBJIAJCHUE TMPUEMaMH HCCIIEIOBATEIILCKON AEATEILHOCTH. MeToabl
OpraHu3alid  0o0pa30BaTEIbHOM W  HAyYHO-HCCIICIOBATEIILCKOH  JEATeIbHOCTH
IpeayCMaTPUBAIOT (POPMHUPOBAHUE Yy OOYUYAIOIIMXCS HECTAHIAPTHOTO TBOPYECKOTO
MBIIIJICHHS, CBOOOIBI CAMOBBIPAKEHUS U MHIUBUIYATIbHOCTH CYKICHUM.

Jlns ToTHOrO ydyera MOoTpeOHOCTEH 00yJaromuxcs B MPOTpaMMe HCIONIB3YETCs
mudGepeHIIMPOBAHHBIA MMOJX0/I, YTO CTHUMYJIHPYET OOYYArOIIETocs K YBEIUYCHHUIO
MOTPEOHOCTH B MHAMBUIYAJIbHOM, MHTEJJICKTYaIbHOU M MTO3HABATEILHOM JIESITEILHOCTH
Y pa3BUTHIO HAYYHO-MCCIIE0BATENBCKUX HaBBIKOB. [IporpamMma ctaHeT BOCTpeOOBaHHOM
B TMEPBYIO oOdYepenb OOydJaroIIUMHUCS, KOTOpPBIE HMEIOT CTOWKHH  HHTEpec
M COOTBETCTBYIOIIYIO MOTHUBALIMIO K HM3YYEHHIO MPEAMETOB €CTECTBEHHO-HAYyYHOTO
IUKJIa, €CTECTBEHHBIX HAYK U TEXHOJIOTHUM.

B mnacrosmiee Bpemsi Ouojormdeckoe oOpa3oBaHUE JOHKHO OOECIICUHUTh
BBIIMTYCKHMKAM BBICOKYIO OHMOJOTHMYECKYIO, SKOJOTHUYECKYI0 U MPHUPOJOOXPAHUTEIHHYIO

I'paMOTHOCTD.



3HaHusT B 00JIACTH OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOB, TEOpUM U uUIeH
(GOpMHUPYIOT HPABCTBEHHbIE HOPMBI M MPHUHIMIBI OTHOIIEHUS K XUBOM MpPHUPOJE.
B kadecTBEe UEHHOCTHBIX OpPUEHTHUPOB OHOJOTMYECKOrO OOpa30BaHUS BBICTYMAIOT
OOBEKThI, M3y4aeMble B Kypce OHMOJOTMH, K KOTOPBIM Y Yyuaumxcs (opMHUpYyeTCs
LEHHOCTHOE OTHOLIeHUE. [Ipy 3TOM BeylIyI0 poJib UTPAIOT MO3HABATEIbHbIE IEHHOCTH,
TaK KaK JaHHBbIA y4yeOHBIM IpeiMeT BXOAMUT B TPYIIYy MPEAMETOB IMO3HABATEIHLHOIO
LUKJa, TJaBHAas LEJlb KOTOPBIX 3aKIIOYAETCs B WM3YYEHUU COBPEMEHHBIX CIOCOOOB
pemieHus To0anbHbIX MpolieM coBpeMeHHocTu. [Iporpamma mpecienyer He TOIbKO
oOpa3oBaTeibHble, HO M BOCHHUTATENbHbIE LIEJH, IOCKOJbKY OHa CIOCOOCTBYET
(OpMHUPOBAHUIO IKOJIOTHUECKOT'0 U OMOTEXHOJIOTMYHOTO MBIIUICHHS Y TIOIPACTAIOLIEr0

ITOKOJICHUA.

BapuauTthl peajiuszanuy nporpaMmsl U (pOpMbI IPOBEACHUA 3AHATHH

Peanmzanust mporpamMmbl mpeoiaraeT UCIoyib3oBanne GopM paboThl, KOTOPHIC
NpeayCMaTpPUBAIOT AaKTUBHOCTh M CaMOCTOSITEILHOCTh OOYYaroIIMXCS, COYCTAHHE
UHANBUAYATbHON W TPYNNOBOM paboOThl, MPOEKTHYI0 U  HCCIEI0BATEIbCKYIO
JeSTEeNbHOCTh. TakuM 00pa3oM, BOBJIEUEHHOCTh 00YUAIOUIUXCS B IAaHHYIO BHEYPOUHYIO
JESTENBHOCTh IO3BOJUT OOECIEYUTh UX CaMOOIMpENETICHUE, pPACIIUPUTh 30HBI
MOMCKAa CBOMX HMHTEPECOB B Pa3IMYHBIX c(]epax ecTeCTBEHHO-HAYYHBIX 3HAHUM,
NIEPEOCMBICIIUTh CBOM CBSI3U C OKPYXKAIOIIMMHU, CBOE€ MECTO CpPEIU NPYTUX JIOACH.
B menmom peamusanusi mporpamMMbl BHOCHT BKJIaJ B HPABCTBEHHOE W COIMAIBHOE
dbopmMupoBaHUEe TUIHOCTH.

[Iporpamma MoOXkeT OBITH peayim3oBaHa B paboTe ¢ oOywarommmucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccunTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAYyCMOTPEHBI
takue (opmbel pabOTHI, Kak Oeceapl, AUCKYCCHH, MAacCTep-KIacChl, JSKCKYypCHUU
Ha TPOM3BOJICTBO, aHAJIU3 KEMCOB, BCTPEUU C MPEACTABUTEISIMHU Pa3HbIX Mpodeccui,
npodeccruoHanbHble TPOOBI, KOMMYHUKATHBHBIE W JI€JIOBBIE WIPHI, KOHCYJIbTAIlUU
nejiarora M rcuxoJiora.

[IporpaMmma MokeT OBITh pealu30BaHa B TEYEHHE OJHOTO Yy4eOHOro roja
¢ obyuarommmucs 10 m 11 xmaccoB, eciii 3aHATHS TPOBOASTCS 2 paza B HENEIIO.
Nnu B TeueHwe NBYX JIET, €CIIA 3aHATHS TPOBOASTCS | pa3 B HEACNIO IS KJIacCOB

OMOJIOTMYECKOTO MJIM OMOTEXHOJIOTHYSCKOT O HaHpaBHeHHﬁ.



B3aumocBsassb ¢ (peaepanbHoil padoyeil MPOrpaMMoii BOCIMTAHUS

[Iporpamma Kypca BHEYpPOUHOM JESITEIBHOCTH pa3paboTaHa C  Y4YETOM
pexomeHaanui penepanbHoi pabodeil mporpaMmMbl BOCIUTaHUS, YUY THIBAET IICUX0JIOTO-
NeJarorudeckue OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KaTEropui. ITO MO3BOJISET
Ha MPAKTUKE COEAMHUTH OOYYalOUIyl0 M BOCHHUTATENIbHYIO JAESITENbHOCTh IMeNarora,
OPHUEHTHPOBATH €€ HE TOJIBKO HAa MHTEJUIEKTYAJIBHOE, HO ¥ HA HPaBCTBEHHOE, COLIMAIBHOE
pa3BuTHe peOeHKa. ITO MPOSBIISIETCS B:

— BOCIIUTaHMM OCO3HAHHOMW YKOJIOTMYECKH PABUIBHOW MOTHBALUM B ITOBEICHUU
U JeATelbHOCTH 4Yepe3 (OpPMHpPOBAHUE CHCTEMbl YOEXKIEHHUH, OCHOBaHHBIX
Ha KOHKPETHBIX 3HAHUSAX;

— CTAHOBJICHMM JIMYHOCTH OOYy4YaloIIMUXCAd KaK UEeJIOCTHOM, Haxoasuieics
B TAPMOHUU C OKPYXAIOUUM MUPOM, CIIOCOOHOM K PEIICHHUIO YKOJIOTMYECKUX MPOOIIeM;

— IPUOPUTETE JIMYHOCTHBIX PE3yJbTAaTOB peain3alyy MPOrpaMMbl BHEYPOUYHOM
JeSTENBHOCTH, HAIEANINX CBOE OTPAXKEHUE U KOHKPETU3AIUIO B efiepaibHOM padoueit

IMporpaMmMbl BOCIIMTAHUA.

OcobenHocTH padoThI MeAarora mno nporpamMmme

3amaya memarora COCTOMUT B TOM, 4YTOOBI  COINPOBOXIATh  IPOIIECC
npodeccuoHaIbHOM OpUEHTAIMK 00YYalOIIMXCsl, PACKPBIBask MOTEHIIMAT 00YyJaroIuXCs
Yyepe3 BOBJIEYEHHE B MHOT0OOpa3HYIO JAESITENIbHOCTh, OPraHU30BaHHYIO B Pa3HBIX
dbopmax.

[Ipu »TOM pe3ynbTaToM pabOTHl Temarora B TEPBYIO OYEpEIb SBIACTCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yibTaTOB MEAAror MOXKET JIOCTHYb,
yBJIEKasi peOCHKa COBMECTHOM U MHTEPECHON UM O0OMM JEeSATEIHHOCTHIO, YCTaHABIMBAS
BO BpeMs 3aHIATHI J00pOXKeNIaTeNbHYI0, MOACPKUBAIOIIYI0 atMocdepy, HachIas
3aHATHS LIEHHOCTHBIM cojJepkaHueM. Kpome Toro, mporpamma mnpeaycMaTpuBacT
OpraHu3alrIo SKCKYPCHiA, MPOocMOTp GUIBLMOB U 3anuceld TB-mporpamm.

[lpu  u3ydeHuum  OOYyYAIONIUMHUCSA  TPOTPAMMBI  TENAaror  OCHOBBIBACTCS
Ha HECKOJIBKHUX OCHOBOIOJIATAIONIUX MPUHIIAIAX 00yUICHUS:

— MPUHIUIT WHTETPATUBHOTO MOAXOAa K OOyYeHHI0. DTOT TPHHIUI HMEET
MIEPBOCTENIEHHOE 3HAUYECHHE, TAK KaK YCBOCHHE MOJTYyYa€MbIX 3HAHUN MO OMOTEXHOJIOTHUH
MpEaIogaraeT TECHYI B3aMMOCBSI3b pa3HbIX ypoBHeW. IlepBeii  ypoBeHb —
MEKIPEIMETHBIA — MPEIOIaraeT B3auMOCBsI3b OMOJIOTUH C KypcoM 1o Xumuu. Bropoit
YpOBEHb — TMPEIMETHbIA — OOYCJIOBJIEH B3aMMONPOHMKHOBEHHUEM  Pa3HbIX

OMONIOTUYECKUX KYpCcOB (OOTAaHMKH, 300JI0TUM, (PU3UOJOTHM W JPYTUX) B IpoIecce



CTaHOBJICHUSI U M3y4yeHUs1 OnoTexHojoruu. Kpome Toro, Joruka OCBOEHUs MaTepuana
MPOrpaMMbl MPEINOJIaraeT ABUKEHUE OT OOIIEro K YacTHOMY M, HA HOBOM YpPOBHE,
BO3BpaILlEHNE OT YACTHOI'O K OOIIEMY.

— IPUHLMI HAIJISHOCTH;

— IIPUHLMI JOCTYITHOCTH;

— IPUHLMI OCO3HAHHOCTHU.

[IpumepHas cxeMa NpoBeAEHUs 3aHIATHH 110 IPOrPaMMe MOXKET ObITh TaKOM:

1. OOBsicHEHHE TEOPETUUECKOT O MaTepUaa 1o TEME.

2. TloaroroBka K 7a00PATOPHOMY WJIM MPAKTHUECKOMY 3aHSATHIO, 00CYXICHHE
00BEKTOB ISl MPAKTUYECKOTO 3aHSATHS.

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

4. Aunanus PE3YIBTATOB DKCIICPUMEHTA.



IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJBHOCTHU

3aHaTUs B paMKax IporpaMMbl HaIIPaBJICHbBI Ha obecrieucHue JOCTHIKCHHU A
O6yanOH_II/IMI/ICSI CICAyIOmMUX  JAUYHOCTHBIX, MCTAIIPCAMCTHBIX W TPCAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATHDI:
8 cghepe epaxcoancKo20 60CNUMAHUSL.

— TOTOBHOCTb K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTU IIPU  BbIIIOJIHCHUU

OMOJIOTMYECKUX 9KCIICPUMCHTOB;

— CIIOCOOHOCTH OIIpCACIIATH CO6CTB€HHy1-O ITO3NIHUIO IO OTHOIICHHIO K SABJICHUAM
COBpeMeHHOP'I ’KHU3HU U OOBSICHATH c€cC,

— TOTOBHOCTBH K COTPYAHHUYICCTBY B IIPOUCCCC COBMCCTHOI'O BBIITOJIHCHHUA y‘{€6HI)IX,
IMO3HABATCIIbHBIX MW HCCICAOBATCIILCKUX 3aa4d, YBAKUTCIbHOMY OTHOIICHMA
K MHCHHIO OIIIIOHCHTOB IIPHU 06CY}KI[CHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO

COOCPIKAHUA

6 cqbepe nampuomudeckoco 60CNUMaHus.

— HOCHHOCTHOC OTHOHICHUC K IMPUPOJHOMY HACICIUIO U ITaMATHUKaAM IIPHPOIbLI,

IoCcTHxXeHUsIM Poccun B Hayke;

— CIIOCOOHOCTH OLCHHUBATDh BKJIA pOCCHﬁCKHX YUCHBIX B CTAHOBJICHHC W PA3BUTHC
6I/IOJ'IOFI/II/I, IIOHMMaHHE 3HAYeHHsT OHOJIOTMH B IIO3HAHUM 3aKOHOB IIpUPOIHLI,

B JKM3HH YCJIOBCKA U COBPCMCHHOI'O O6HI€CTBa;

8 cghepe OYX0BHO-HPABCMBEHHO20 B0CNUMAHUSL:

— CHOCOOHOCTh OOCHHMBATL CHUTyallMIO MW IIPHMHHMATb OCO3HAHHBLIC PCHICHUA,

OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

— OCO3HAHHUE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OyAYIIETO;

6 cqbepe acmemudeckKkoco 60CNUMAHUA.

— IIOHHMMAaHHEC€ OMOLHNOHAJIBHOI'O BOSI[GIZCTBPIH JKUBOU npupoabl 1 €€ HCHHOCTD,

8 cghepe Puzuuecko2o OCNUMAHU
— TIOHMMaHHE IIEHHOCTH 37J0POBOTO U 0e30macHOro o0pasa Ku3HHU;

— OCO3HAHUE TOCIEICTBUI U HENPUSTUE BPEAHBIX MPUBBIUEK (ymoTpeOseHue

aJIKOTOJIsl, HAPKOTUKOB, KYpPEHUS);



8 cihepe mpy008020 BOCNUMAHUA!

— TOTOBHOCTb K aKTUBHOW JEATEIBHOCTH OHMOJOTHUYECKONH M IKOJIOTUYECKON
HAIpPaBIEHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TaKYIO ACSITEIbHOCTD;

— HHTEpEeC K MPaKTUYECKOMY U3YUEHHUI0 PO ecCri, CBI3aHHBIX C OMOIOTHEH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BaHUIO Ha MPOTSKEHUU

BCEM JKU3HU;

8 cghepe IKON02UUEeCKO20 80CNUMAHUSL!

— OJKOJIOTMYECKH IIEJIECO00pa3HOe OTHOIICHHWE K MPHUPOJC KaK UCTOYHUKY JKU3HH
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

— TOBBIIICHUE YPOBHS  DKOJOTHYCCKOM  KYJIbTYphl: TNPUOOpPETEHHUE  OIbITa
IUTAHUPOBAHUS  TOCTYIIKOB M  OIECHKM WX  BO3MOXKHBIX  ITOCJICJICTBUH
JUTS. OKPYKAKOIIEH Cpelibl;

— CIOCOOHOCTh MCIOJIB30BaTh MPUOOPETAaCMbIC MPU HM3YYCHUU OWOJIOTHM 3HAHUS
U yMCHHUS TPU pEHICHUH TPoOJeM, CBSI3aHHBIX C  palMOHAIBHBIM
IPUPOIOIIONIb30BaHUEM  (COONIO/IEHHE TMpaBWUJ  TOBEACHHS B MPHUPOJE,
HAIPABJIICHHBIX HAa COXpPaHEHUE DPABHOBECHS B JKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChepHI);

— AaKTUBHOE HENpUATHE ICHCTBUM, NMPUHOCIUIUX BPE] OKPYKAIOIIECH MPUPOIHOM
cpelne, yMEHHUE POrHO3UPOBATh HEOIArONPHUATHBIC YKOJIOTHUECKUE TTOCIEICTBHS

MPEANPUHUMAEMBIX JEUCTBUNA U MIPEIOTBPAILATH UX;

8 cghepe HayuHO20 NOZHAHUSL:

— mnoHMMaHue crnenuduku OWOJOTMM KAaK HAyKd, OCO3HAaHUE €€ poJn
B ()OPMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUE IIEJIOCTHOTO
NpECTaBIeHUsT 00 OKPYXKAIOIIEM MHpE KaKk O €IMHCTBE MPHUPOABI, UYEIOBEKa
U oO0IIecTBa, B MO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEW U PEHICHUH TPoOsIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

— yYOEXICHHOCTh B 3HAYUMOCTH OHOJIOTHMH JJii COBPEMECHHOW ITMBUIIN3AIINN:
oOecrieueHue HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pemaTh pPecypcHble MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA; MOUCK MYyTEW BBIXOJIa M3 TIIOOAIBHBIX KOJIOTHUYECKUX MPoOIeM
u of0ecreyeHne Tmepexoja K YCTOWYMBOMY DPAa3BHTHIO, PAIMOHATBEHOMY
WCITOJIb30BAaHUIO TIPUPOJIHBIX PECypcoB W (OPMHPOBAHUIO HOBBIX CTaHIAPTOB

JKU3HH;



— 3aMHTEPECOBAHHOCTDH B MOJIYUYEHUU OMOJIOTMYECKUX 3HAHUI B LEISAX MOBBILICHUS
o011ei KylIbTypbl, €CTECTBEHHO-HAYYHON TPAaMOTHOCTH KaK COCTABHOW 4YacTH
(YyHKIMOHAJIBHOW T'PAaMOTHOCTH OOy4Yaromuxcs, (popMupyeMod HpH H3y4YEHHUH
OHoJIOrHNy;

— TOHHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHMS, HCIOJNb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIHOCOOHOCTb KCHOJb30BAaTh IMOJIy4aeMble 3HAHUS I aHalu3a
U O0BSICHEHUS SBJIEHUN OKPYKAIOUIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH;
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAy4YHBIX (DaKTOB
Y UMEIOLIUXCS TAHHBIX C LIEJIbIO MOTYYEHUsI JOCTOBEPHBIX BBIBOIOB;

— CIOCOOHOCTh  CaMOCTOSITENIbBHO  HMCIIOJIb30BaTh ~ OHMOJIOTMYECKHWE  3HAHUS
JUTSL pelieHust Mpo0JieM B PealIbHbIX KU3HEHHBIX CUTYaLUAX;

— OCO3HaHHWE IIEHHOCTU HAYYHOM JAESTeNbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
POEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

— TOTOBHOCTb U CIIOCOOHOCTH K HETPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHMIO,
K AaKTUBHOMY TIIOJYYEHHUIO HOBBIX 3HAHUH 1O OHOJOTMHM B COOTBETCTBUU

C ) XU3HCHHBIMH l'IOTp€6HOCT51MI/I.

METANPEAMETHBIE PE3YJIBTATDI:
6 chepe o6nadenusn yHuBEPCANbHBIMU YUEOHBIMU NOZHACAMETbHBIMU OCUCMBUAMU:
bazoevie no2uieckue Oetucmsus:

— CaMOCTOSITENHHO (POPMYIMPOBATH U aKTyaIU3UPOBATH MPOOIEMY, pacCMaTPpUBATh
€€ BCECTOPOHHE;

— HCTOJb30BaTh MPU OCBOCHUH 3HAHUHN MPUEMBI JIOTUYECKOTO MBITIICHUS (aHATH3a,
CUHTE3a, CpaBHEHHs, Kiaccuukanuu, o000IeHns1), pPacKpPhIBaTh CMBICIT
OMOJOTUYECKUX MOHATHN (BBIICIATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHSATHUSIMU);

— ONpeAeNnaTh IeNu JCATEIBHOCTH, 3ajJaBasi MapamMeTpbl W KPUTEPHUH UX
JOCTHKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTH C TIOCTABICHHBIMU TIEIISIMU;

— WCTOJB30BaTh OMOJOTUYECKUE TOHITHUS NI OOBSCHEHHUS (DaKTOB W SIBICHHM
YKWBOW IIPUPOJIBI,

— CTPOWTH JOTHYECKUE PACCYKICHUS (MHIYKTHBHBIC, ICTYKTUBHBIC, TT0 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBIICHUSX,

bopMyTUpPOBATh BBHIBOJIBI U 3aKJIFOUYCHUS;



— TPUMEHATh CXEMHO-MOJEIIBHBIE CPEACTBA IS INPEICTABIICHHS CYIIECTBEHHBIX
CBA3€ M OTHOIIEHMH B M3y4aeMbIX OHMOJOTMYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOAA, BBIABICHHBIX B PA3NIMYHBIX HH(OPMAIMOHHBIX

HCTOYHHKAX,

0a306ble UcCcie008amenbeKue 0eucCmeusl.

— BJIAJICTh HAaBBIKAMH Yy4eOHO-HMCCIIEOBATCIIBCKOM M TPOCKTHON JCATEIBHOCTH,
HaBBIKAMU  pa3pelieHus  MmpoOJieM;  CIHOCOOHOCTBIO M T'OTOBHOCTBIO
K CaMOCTOSITCIBHOMY IIOMCKY METOJOB pCIICHUS TPAKTHYCCKUX 3ajad,
NPUMCHCHHIO PA3IMYHBIX METOOB TIO3HAHUS;

— HCTOJb30BaTh PA3JIMYHBIC BUJIBI ICATCIIBHOCTH I10 ITOTYYSHUIO HOBOTO 3HAHHUSI, €TO
UHTEPIIPETAINH, MPeOOPa30BaHUIO U TIPUMCHCHHIO B YUCOHBIX CUTYAIIUAX, B TOM
YKCJIC TTPU CO3TaHUM YUCOHBIX M COIMATIBHBIX TIPOCKTOB;

— (QopMupOBaTh HAy4YHBIH THI MBIIUICHHUS, BJIaJCTh HAYYHOW TEPMHHOJIOTHECH,
KJIFOUYE€BLIMH ITOHSATHSIMH U METOIAMU;

— craBuTh ® (GOPMYJIMpPOBAaTh COOCTBEHHBIC 3aJayd B  00pa3oBaTEILHOM

ACATCIIBHOCTHU U )KU3HCHHBIX CUTYaAllUAX,

paboma ¢ ungopmayueti.

— OpHUEHTHPOBATHCS B PANTMUHBIX HCTOUYHMKAX HHPOpManuu (TeKCTe Y4eOHOro
nocoOusi, HAYYHO-TIOMYJSAPHON  JUTEpaType, OHOJOTHYECKUX  CIOBapsX
U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE), aHATM3UPOBATh
UH(GOPMAIINIO PAa3IMYHBIX BUJIOB U JOPM MIPEACTABICHUS, KPUTUIECKH OIICHUBATD
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

— (opMynIHpOBaTH 3aMpOChl W TPUMEHSATH pa3IUYHBICE METOABl TPH TOUCKE
1 0TOOpe Orosornyeckor nHPopMaIuu, HeOOXOIUMOM TSI BEITIOTHEHUS YU4eOHBIX
3azay;

— CaMOCTOSITEJIbHO BBIOUPATH ONTUMAJIbHYIO bopmy MpEeACTaBICHUS
ouonornyeckoit nabopmaru (cxembl, TpaQuKu, JTUarpaMMbl, TAOJIUIIBI, PUCYHKH
¥ 1p.);

— UCIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA MIPU PabOTE C OMOJIOTMYECKOM
nHpopMaleil: MPUMEHSITh XUMUUECKUE, PU3NUECKUEe U MAaTEeMATHYECKUE 3HAKHU
U cuMmBOjIbl, Gopmyinbl, a00peBUATypy, HOMEHKIATypy, HCIOJIb30BAThH

u HpeO6paBOBBIBaTB 3HAKOBO-CHUMBOJIHMYCCKHUC CPCACTBA HATTLAIHOCTH,
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6 chepe osnadenusn ynugepcanbHolMu KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

obuenue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BceX cdepax >KU3HU; aKTUBHO Y4acTBOBAThb
B JIUAJIOT€ WIM JUCKYCCUU IO CYIIECTBY OOCYXKIaeMoi TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJICHUS OTHOCUTEIHHO BBHITIOJIHEHUS MpeIaracMou
3a/1a4M, YYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh MO3UIIUNA IPYTUX YYACTHUKOB
JMajora Uiy JUCKYCCHH ),

pPa3BEpPHYTO M JIOTUYHO WU3JIaraTb CBOIO TOYKY 3pEHUS C HCIOJIb30BaHUEM

SA3BIKOBBIX CPCACTB,

COBMECmHAs 0esIMENbHOCMb.!

BBI6I/IpaTB TEMAaTUKYy MW MCTOAbI COBMCCTHBIX II@fICTBHfI C YUCTOM O6H_[I/IX
HHTCPCCOB U BO3MOKHOCTEH KaXa0I'o 4iICHAa KOJIJICKTHBA,

IMPpUHHUMATh OCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH
HeﬁCTBHH 10 €€ AOCTHKCHHIO:. COCTABJIATH IIJIaH )ICI>JICTBHI>’I, paciupeaciiitb poJin
C YUCTOM MHEHUM Y4aCTHUKOB, 060y}KJIaTB PE3YIbTAThI COBMECTHOM pa6OTBI;
npeajaraTb HOBBIC IIPOCKTBI, OHOCHHBATL MHACH C TIIO3MIHWKU HOBU3HBI,
OPpUTMHAJIBHOCTH, Hp&KTH‘IGCKOﬁ 3HAYUMOCTH,

OCYIICCTBJIATDH MO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyaAllUAX,

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

6 chepe 061a0eHUA YHUBEPCATIbHBIMU PE2YIAMUCHBIMU OCUICHBUAMU:

camoopearuzayus.

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS JUIsl BBIABICHUS MPOOJIEM U UX PEIICHUs
B 'KU3HEHHBIX U YU€OHBIX CUTYAIIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM IEJIEBBIC M CMBICIIOBBIC YCTAHOBKH
B CBOHUX JECHUCTBUSAX M NOCTYINKax IO OTHOLIEHHUIO K >KUBOW IIPUPOAE, CBOEMY
310POBBIO U 3I0POBBI0 OKPYKAIOLIUX;

paCIIMPATh PAMKU y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHHI;
JenaTh OCO3HAHHBIM BBIOOp, ApPryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH

3a penIcHue;

CAMOKOHRMPOJb.!

AaBaTb OLCHKY HOBBIM CHUTyallUAM, BHOCHUTL KOPPCKTHUBBEI B ACATCIBHOCTD,

OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;

NPUHUMATh MOTUBBI W apryMEHTbl JPYyrHUX T[pU AHAIU3E pE3yJIbTaTOB

ACATCIBbHOCTH,
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IMOYUOHANLHBIL UHMETLTIEK, NPEeOno1a2arwuli chopmMupo8aHHOCmy:

CaMOpEryJIMPOBaHMs, BKIIOYAIOLIET0 CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 33 CBO€ IIOBEJEHHUE, CIOCOOHOCTh  aJalTUPOBATHCSA
K SMOI[MOHAJIbHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTD;

BHYTPEHHEH MOTHUBALlMY, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO LEIH
U yClexy, ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JCHCTBOBATH, UCXOsl U3 CBOUX

BO3MOXKHOCTEH;

npunsmue cebs u Opyeux:

[MPUHHUMATDH C€6$I, ITIOHUMas CBOM HEAOCTATKH U JOCTOHNHCTBA,

OpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKH.

NHNPEAMETHBIE PE3YJIBTATDI:

yMEHHE BIAJeTh CHUCTEMOW OMOJOTUUECKUX 3HAHUM, KOTOpas BKIHOYAET
OCHOBOIIOJIararoiure OMOJIOTUUECKNE TEPMUHBI U TIOHATUS (KU3HB, KJIETKA, TKAHb,
OpraH, OpraHW3M, BHJ, TNOMYJSAlUs, OWOCHHTE3 OeKa, HACJIEeICTBEHHOCTD,
U3MEHYUBOCTb, POCT U PAa3BUTHE U JIP.);

BJIQJICHHE CHUCTEMOM 3HAaHMW OO0 OCHOBHBIX METOJaX HAy4YHOTO TIO3HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, MpOBEACHUE HAONIOACHH); CcrMmocobamMu BBISBICHUS
U OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B PUPOJE;

YMEHHE yCTaHABJIMBATh B3aUMOCBS3M MEXKIY CTPOCHUEM M (QYHKIUAMH: KIECTOK
pa3HbBIX TKaHEW; OpraHaMM HW CHCTEMAaMHU OPraHoB Yy  PAaCTCHUMU;
ATanaMH KJIETOYHOIO LHMKJIA U KU3HEHHBIX IUKIOB OPraHU3MOB; T€HOTUIIOM
U HEHOTHUIIOM;

YMEHHE peIIaTh IOUCKOBBIE OMOJIOTMYECKHE 3aJa4yH; BBISBIATh MPUYMHHO-
CIICICTBEHHBIE CBSI3M MEXKIY HCCIEAYEeMbIMH OHOIIOTHUYECKUMH OOBEKTaMH,
Ipoueccamym W SABJICHUSMHU; J€JaTh BBIBOJABI M IIPOTHO3bI HA OCHOBAHUU
MIOJIyYECHHBIX PE3YIbTATOB;

YMEHHE BBIIBUTATh TUIOTE3bI, IPOBEPATHh UX DKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
dbopMynHpyst 11edb HMCCIEIOBAHUS;, AaHATU3UPOBATH MOJYYCHHBIC PE3YJIHTATHI
Y JI€J1aTh BBIBOJBI;

YMEHHUE OLIEHUBATh 3TUYECKHE acCHEKThl COBPEMEHHBIX MCCIEIOBaHUM B 00JaCTH
OMOTEXHOJIOTUM U F€HETUYECKUX TEXHOJOTHH (HAMpaBIEHHOE U3MEHEHNE TeHOMa

U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);
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— YMEHHE MOTHUBHUPOBATH CBOI BBIOOp OyAylIel MpodecCuoHaIbHON EATEIbHOCTH
B oOJlacTh OHWOJOTMHM, MEIUIIMHBI, OMOTEXHOJOTHWH, CEJILCKOI'0 XO3SHCTBa;
yrayOisTh MO3HABAaTENIbHBIA WHTEPEC, HANPABJICHHBIH Ha OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH Mpodeccuu M MPOAOJIKEHHE OUOJIOTHYECKOro oOpa3oBaHUs

B OpraHU3alUsIX CPeAHEro Npo(eCcCHOHATBLHOTO U BBICILIET0 00pa30BaHUsl.
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COJIEP KAHUE KYPCA BHEYPOUHOH JESITEJbHOCTH

Mopyib «ArpoTexXHOJ0ruM HacTosAero u oyaymero». 10 knacc (34 1)

1. BuotexHonorust Kak Hayka (4 1)

Hctopusi BO3HUKHOBEHMSI HayKH, OCHOBHBIC pa3Jielibl, CBSI3b OMOTEXHOJIOTHUU
C JApyrumMu Haykamu (Ouosioruei, OOTaHMKOW, 300JIOTHEH, MHUKPOOUOIOTHEH,
ouoxumuen, GpU3noJIOrue, TeHETUKONU, MEIUIIMHONW) U OTPACISIMHU MPOMBIIIJICHHOCTH
(mumieBas, Jierkasi), CEIbCKOTO XO3sIMCTBa (’KMBOTHOBOJCTBO, PAaCTCHHEBOJCTBO)
U 3][paBOOXpaHeHHEM, n3BecTHBIC BY3bl 1 HUU, cBsi3aHHbBIC ¢ OMOTEXHOJIOTHUEH:

= QenepanbHOE roCyJapCTBEHHOE y4peKICHUE «DenepanbHbIii
uccie0BaTeIbCKUi eHTp «DyHIaMeHTaIbHbIE OCHOBBI OMOTeXHOJIOrun» Poccuiickoi
akagemun Hayk» (OUL] buorexnonornu PAH)!;

» QenepandbHOE  TOCYIAPCTBEHHOE  OIOKETHOE  HAyyHOE  yUpEeXKICHUE
«BcepoccuiCKU  HAay4YHO-UCCIENOBATENBCKMI  MHCTUTYT  CEIIbCKOXO3SMCTBEHHOU
ouorexnonorum» (PI'BHY BHUNCE)?;

» QenepaibHOE  TOCYAapCTBEHHOE  OIO/PKETHOE  HAyYyHOE  YUpeXKJICHUE
«DenepanbHbI UCCIIENOBATEIBCKAN [EHTP BCEPOCCUMCKUI MHCTUTYT T€HETUUYECKUX
pecypcos pactennii umenn H.W. Basunosay (PI'EHY ®ULL BUP)?;

» QenepaibHOE  TOCYAapCTBEHHOE  OIOPKETHOE  HAyYyHOE  YyUpeKJeHUE
«BcepoccuiiCkiuil ~ HAyYHO-HCCJIENOBATENBLCKUA ~ MHCTUTYT  CEJIbCKOXO3SIMCTBEHHOMN
mukpoouonoruw» (GI'BHY BHUUCXM)*;

» QenepaibHOE  TOCYAapCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUpEXKJICHUE
«DenepalibHBI  UCCIENOBATEIBCKUNA UEHTP WMHCTUTYT LMTONOTMM W TE€HETUKHU

Cubupckoro oraenenus Poceuiickoii akagemun Hayk» (PITBHY HMIul’ CO PAH)’;

! denepanbHOE TOCYNAPCTBEHHOE YyupexaeHue «PenepanbHblii HUCCIEAOBATENbCKUN LIEHTP
«DyHIaMeHTalbHbIE OCHOBBI OHMoTexHoJorum» Poccuiickoii akagemun Hayk» (OUL] buotexHomnoruu
PAH): opunmanensrii caiit. — URL: http:/www.fbras.ru

2 depmepabHOE TOCYAAPCTBEHHOE OFOKETHOE HAydHOE yupexaeHue «Bcepoccuiickuii HaydHO -
HCCIIEIOBATENIbCKU HMHCTUTYT CENbCKO-X03siiicTBeHHON OuotexHonorun» (OPI'BHY BHUUCH):
oduuuanbhelii caifr. — URL: http:/www.vniisb.ru

3DesepaibHOE  TOCYJAPCTBEHHOE — OFO/DKETHOE  HaydHOe — yupekaenune «DenepanbHblil
HCCIIEIOBATENBCKUM LIEHTP BCepoCCUICKUIT MHCTUTYT M'€HETUYECKUX pPeCypcoB pacTeHuil umenu H.M.
Basunosa» (PI'bHY ®UILL BUP): opunumansuslii caiit. — URL: http:/www.vir.nw.ru

4 denmepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAyYHOE yupexaeHue «Bcepoccuiickuii HayqHO-
UCCIIEIOBATENIbCKUN HMHCTUTYT CEJIbCKO-X03icTBeHHON Mukpoouonorun» (®PI'BHY BHUNCXM):
oduuumanbhelii caifir. — URL: http:/www.arriam.ru

>  @enepanbHOC TOCYIAPCTBEHHOE OFO/DKETHOE HaydHoe yupexieHue «DenepanbHblil
uccnenoBaTenbCkuil nenTp MHetutyt nuronoruu u reHetukn Cubupckoro otaenenust Poccuiickoit
akagemuu Hayk» (PI'BHY ULul" CO PAH): odurmanshsii caiit. — URL: http:/www.bionet.nsc.ru
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» QdenepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIEr0 00pa3oBaHus «MOCKOBCKUN (PU3UKO-TEXHUUYECKUN MHCTUTYT) HAalMOHAIbHBIN
uccnenoBaTensckuii nentp» (PrAOY BO MOTH)!;

» QenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BbIcIero oOpa3zoBaHHsl «MOCKOBCKMH TOCYAapCTBEHHBbIA YHUBEPCUTET HWMEHH
M.B. Jlomonocosa» (PI'BOY BO MI'Y)?;

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

» QdenepanbHOE TOCYAApCTBEHHOE ABTOHOMHOE 00pa30BaTENIbHOE YUPEKICHUE
Beiciiero  oOpa3oBanusi «HoBocuOMpCKMII  HallMOHANBHBIA  HCCIEAOBATEIbCKUMN
rocyapcTBeHHsli ynusepcuter» (PIAOY BO HI'Y)*;

» QdenepanabHOE TOCYIAPCTBEHHOE OIOKETHOE O00pa30BATEIBHOE YUPEKICHHE
BhICIIETO OOpa3zoBaHusi «PoCCHICKWI TOCYAapCTBEHHBIH arpapHbli YHHUBEPCUTET —
MCXA wumenn K.A. Tumupszeran (®I'BOY BO PI'AY-MCXA  umenu
K.A. Tumupssesa)’;

* ABTOHOMHasi HEKOMMepueckas oOpa3oBaTeibHas OpraHM3alUs BBICIIETO
o0pasopanus «Hayuno-rexnonorndeckuii yausepcuter «Cupuyc» (HTY «Cupuyc»)®.

CoBpeMeHHbIE  HampaBl€HUs  pa3BUTUA  arpoOuoOTexHojoruil.  MeTtosl

OMOTEXHOJIOTHH B HAyKE U MPAKTHKE. JIeMOHCTpALUs BUIEOPOIUKOB .

1 q)ezlepanLHoe rocyaapCTBEHHOEC AaBTOHOMHOC 06p330BaTeJ'IBHOC YUYpCKIACHUE BBICHICTO

oOpa3oBaHusl «MOCKOBCKHH (PU3MKO-TEXHUYECKUH WHCTUTYT) HAIMOHAJIBHBIA HCCIIENO0BATEIbCKUI
ueHtp» (PI'rAOY BO MOTH): odpunmansusiii caiit. — URL: http:/www.mipt.ru

2 MenepanbHOE TOCYIAPCTBEHHOE OMO/DKETHOE O0pa30BaTENbHOE YYPEKIACHHUE BBICIIETO
oOpa3oBaHusi «MOCKOBCKMIM TIOCyJapCTBEHHBIH yHHMBepcuTeT uMeHH M.B. JlomoHOcOBa»:
odurmanpuelii caidt. — URL: http:/www. msu.ru

3 MenepanbHOE TOCYJApCTBEHHOE OIOUKETHOE 00pa30BaTebHOE YUPEKIEHHE BBHICIIErO
obpazoBanusi «Cankt-IlerepOyprckuii rocynapctBensbsiii yHuBepcurer» (@I'BOY BO CII6IY):
oduuunanbHelii caiit. — URL: http:/www.spbu.ru

4 ®denepanbHOE TOCYIAapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKIEHHE BBICIIETO
oOpazoBanus «HoBoCcHOUPCKUI HallMOHAIBHBIA UCCIIEA0BATENIbCKUN TOCYAAPCTBEHHbIN YHUBEPCUTET
(®I'AOY BO HI'Y): odpuumanshsii caift. — URL: http:/www.nsu.ru/n

> denepanbHOE TOCYIapCTBEHHOE OFDKETHOE OOpAa30BATENBHOE YUPEKIECHHUE BBICIIETO
oOpa3zoBanusi «Poccuiickuil rocynapctBeHHbIi arpapHblii yHUBepcuteT — MCXA wumenu KA.
Tumupszera» (PI'bOY BO PITAY-MCXA umenn K.A. Tumupszesa): opuuuansueiii caift. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKOMMepueckas o0Opa3oBaTelbHas OpPraHU3alMs BBICHIEr0 OOPa3OBaHMs
«Hayuno-TexHonorunueckuii yauepcuret «Cupuyce» (HTY «Cupuycy): opuumansusiii caiit. — URL:
http:/www.siriusuniversity.ru/

7 Cm. npunoxenue.
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JlabopamopHnule u npakmuyeckue pabomul

UccnenoBatenbckas padbora «Co3naHue OMOJOTUYECKH aKTUBHBIX JO00ABOK U
BUTaMUHOBY.

UccnenoBatenbckas pabota «BpiBegeHHE HOBBIX COPTOB PACTEHH, MOPOA
KUBOTHBIX C 33JJaHHBIMH CBOWCTBAMM.

Uccnenosarensckas padora «Co3nanue 6akrepuil, CHOCOOHBIX nepepadaTbiBaTh
He(Th U YCTPAHATH MOCIEACTBUS €€ Pa3IUBOB: IUTIOCHI U MUHYCHI».

Dkckypceus («bruoTexHoorus: HayKa U )KU3Hb») B By3 miu HUN.

2. O0uue moHATHS OMOTEXHOJIOrUH (2 4)
[TonsiTue OMOTEXHOJIOTMHU. 3ayeM 4YeJIOBEKY OMOTEXHOJOTMH, B YeM HX
MIPEUMYIIIECTBO TMEpe]l XUMUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBIIIJICHHBIC MUKPOOPIraHU3Mbl, KIICTKU 1 TKaHH paCTeHHﬁ, KHNBOTHBIX.

JlabopamopHnule u npakmuyeckue pabomul
[Ipaktuueckas pabora «lIpumepsl NpUMEHEHHS OHOJOTUYECKUX OOBEKTOB

B TBOEH KU3HNY).

3. OcobenHocTH arpodomoTexnoaoruu (4 4)

Lenu u 3amaun arpoOuoTexHonoru. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
buoTtexHomornueckure moaXo bl sl HAZEKHOTO COXPAHEHHS KOJUIEKIIUNA ITeHEeTHYECKUX
PECYpPCOB paCTCHUN U )KUBOTHBIX. [[OHSATHS O MOJIEBBIX, in Vifro U KPUOKOJUIEKIUAX. PocT
U Pa3BUTHE KUBOTO O0OBEKTA B 3aMKHYTON CHCTEME B KOHTPOIUPYEMBIX YCIOBHUAX: KaK
5TO BO3MOYHO.

OcCHOBHBIC TIOMEIICHUS JIJIs TIOJIHOLICHHOW paboThI 1a00paTopuu OHOTEXHOJIOTHU
(lamuHapHass ~ KOMHAaTa,  CBETOBas,  AaBTOKJABHAas  KOMHAThl,  IOMEIICHHE
JUTSI IPUTOTOBJICHUS] TUTATENIBHBIX CPEJl, MOEYHAsl ): UX (YHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TPUOOPHI [JIsI OpraHU3auK J1abopaTOpuu OMOTEXHOJIOTHH, HX
GYHKIIME ¥ BO3MOXXHOCTU (aBTOKJIAB, CyXOKapoBOM mikad, auctuiuisitop, pH-merp,
BECHl, JIAMHHAp-OOKC, CTEPWIM3AaTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIMMaTudeckast kamepa, Y @-MOHHU3aTOp, XOJNOAWIBHUKN Ui XPAaHEHUS MUTATEITHHBIX
cpen u Ap.). MHCTpyMEHTHI isi TPUMEHEHHUS! METOJ0B OMOTEXHOJIOTMU PAaCTEHHM
(npenapoBasibHasi ~WTIJla, CKaJblelb, MUHUET, HOXHUIKBI). (OCHOBBI TEXHUKH
O0e3zonacHoctd npu padore ¢ mnpudbopamu. OCHOBHbIE NPUOOPHI ISl OpraHU3ALUU
nabopatopuu OMOTEXHOJIOTUHU: aBTOKJIAB, CyX0XKapoBol mikad, nuctuistop, pH-metp,

BECbl, JIaMUHAp-OOKC, CTEpPWIM3aTOpP HMHCTPYMEHTOB, CBETOBas  yCTaHOBKA,
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KJIMMaTthdeckass kamepa, Y O-HOHU3aTOp, XOJOJWIBHUKHU JJIsI XPAHEHUS MUTATEIbHBIX
cpen u aAp. WHCTpyMEHTHI Jisi NPUMEHEHUS METOAOB OWOTEXHOJIOTMU PACTCHUM:

npernapoBajibHasd Urja, CKajJabIIC/ib, IIMHICT, HOKHUIIBI.

JlabopamopHnule u npakmuyeckue pabomul

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

HccnenoBarensckas padora «PocT 4epeHKOB pacTeHUl B BOAE € pa3HbIM YPOBHEM

pH».

4. KyabTypa Kj1eTok u TKaHel (8 4)

MeTonbl KyJAbTYphI KJIETOK U TKaHel B cenekuuu. Kannycnas kynbTypa. Kynerypa
KJIETOK W arperatoB kietok. KynbTypa mnpotoruiacToB. IloaydeHue coMaTHUECKHUX
TUOPHJIOB METOJIOM CIUSIHUS U30JMPOBAHHBIX MPOTOILIACTORB.

Knerounas cenexuusi. Micrionb3oBaHKE TalIOUIMU B CEJICKIIUU.

[Tpumepsl TpUMEHEHUS KYJBTYP KJIETOK M TKaHEW B HAYUYHBIX MCCIICIOBAHUSX U
B npakTuke paznuunbix HWUW: 3HaKkoMCTBO ¢ aUTEpaTypoil — HAYyYHBIMU MTyOJIUKAIIUSIMU
0 pa3HbIM 00BEKTaM (MUKPOOBI, paCTEHHUS, )KUBOTHBIE).

XapakTepuCcTHKa KJIETOK, KyJIbTUBUPYEMBIX in vitro. MopdoreHeTuueckue myTH
pa3BUTUS KIIETKU In VIITo.

W3BecTHBIE KOJJIEKIIMU OWOTEXHOJIOTHYECKUX OOBEKTOB — HMX pOJb, 3a/aud,
coctaB, nmpuMepbl (in Vvitro KOJJIEKUMH PACTEHUM, KOJUJIEKIIMM I[ITaMMOB
MUKpPOOpTraHu3MoB. CeMHuHap Mo MpOYUTaAHHOU JTUTEPATYPE, TOKIAAbl O0YUAIOIINXCS ).

buorexHonorus nmporu3BoACTBa KyJbTYpPhI KJIIETOK, TKAHEH U OPraHOB PACTECHUM.

JlabopamopHule u npaxmuyeckue pabomol

[Tpaktuueckas pabota «IIpoTOMIacThl KIETOK.

UccnenoBarennsckas padora «CyIecTBYIOMNE KOMICKIIMN KJIETOK U IITaMMOB
B Poccuu 1 ux posb B pa3BUTHH F€HETUYECKUX TEXHOIOTUI».

UccnenoBarennsckas padora «I'.J[. KapredeHko Kak reHeTHK-dKCIEPHUMEHTATOP

U OMOTEXHOJIO).

5. IlnTaTesibHBIE CPeabl AJs1 ATPOOUOTEXHOJIOTHI (2 )

Makpo- ¥ MHKPO3JIEMEHThI, UICTOYHUKH YTJIEBOJOB, BUTAMUHBI, JKEIUPYIOLIUE
areHThl. TUIBI MUTATEIbHBIX CPEJ — KUJIKUE U TBEPJbIC.

[MutatenbHble cpenbl I OUOTEXHOJOTMU pacTeHuidl. Pa3paboTka HOBBIX

MUTATEIbHBIX CPEJl, B TOM YHUCJIE BKIIOYAIOIIUX OMOCTUMYIISITOPBI U IPYTHE PETYISATOPbI
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pocta. MeToapl ONTMMM3allMM NUTATENBHBIX cpea. (OCHOBHBIE KOMIIOHEHTHI
MUTATENbHBIX Cpell  (MAKpO3JIEMEHThl, MHUKPODJIEMEHThl, HCTOYHUKUA YIJIEpoJa,
BUTAMUHBI, JKEJIUPYIOIIUE areHThl, PEeryjasaTopbl pocTa). YpoBeHb pH mnuraTtenbHOU

Cpelbl ¥ ero BIUsHUE HA pa3BUTHE pacTeHui. Becsl, pH-meTp.

JlabopamopHnule u npaxmuyeckue pabomol

JlaGopatopHast pabora «lluTaTenbHble cpeabl M YCIOBHUS KYJIbTUBHUPOBAHUS,
KYJbTYpPbI PACTUTEIBHBIX KJIETOK U TKAaHEN.

[IpakTuueckas pabora «lIpuroToBneHrne CTOKOBBIX (MATOYHBIX) PacTBOPOB
MaKpO- ¥ MUKPO3JIEMEHTOB MUTATENBHOM Ccpeasbl 1o nponucu Mypacure u CKkyray.

[Ipaktuueckas pabota «lIpuroroBieHue NUTATENbHBIX Cpel MAJsi BBEICHUS

B KYJIBTYDPY in Vitro».

6. Peryasitopsl pocta kak ¢pakTophbl ycrexa 6MOTeXHOJOruM pacteHui (4 1)

Poct u pasButne pacrenuil. OcTanmpHble ATanbkl OHTOreHe3a. OOmue
3aKOHOMEPHOCTH POCTa PACTEHUIA.

OcHOBHBIE KJacChl (PUTOTOPMOHOB (AYKCHUHBI, ITUTOKUHUHBI, THOOEPEITUHBI,
ABK, sTuinien u ap.) U X QyHKIMHA Ha Pa3HbBIX dTANax pa3BUTHS PACTEHUS.

N3BecTHBIE T€HETUYECKHME MEXaHW3Mbl, KOHTPOJHPYIOIIUE POCT U Pa3BUTUE
pacTeHU.

DOHJOTEHHBIE U SK30TE€HHBIE PETYIISTOPhl pOCTa PACTEHUN B TPOOUPKE.

JlabopamopHhule u npaxmuyeckue pabomol
JlaGoparopnas padora «DeHOTHIMYECKAsI OLICHKA POCTa M Pa3BUTHS PACTCHHMA

B 3aBUCUMOCTH OT HAJIM4YHUsl ((UTOrOPMOHOB B MTUTATEIBHON CpPEIEy.

7. buorexnoJsorusi pacrenuii (10 u)

B03MOXXHOCTH TIpUMEHEHUs arpoOMOTEXHOJIOTUH B CEJIEKIIUH, CEMEHOBOJCTBE
Y MIUTOMHUKOBOJICTBE.

bonesnn u ummynutet pactenuit: ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

VYcKopeHHast U TpaJUIMOHHAS CEJEKIMs: COKpAIllaeM CPOKH MOJYYEHHUS HOBBIX
coptoB. OcHOBHBIE MeTOnbI cenekiuu. [ubpuauzamus. @opmber otd6opa. OCHOBHBIE
HaIpaBJICHUS] CEJICKIUU: YJYUIICHUE YpPOKAWHOCTH, YCTOMYMBOCTH K OHUOTUYECKUM
1 a0MOTHYECKUM (paKTOpaM.

O3n0poBiicHHE PACTEHHH OT BHUPYCOB C TOMOIIBIO METOAOB OMOTEXHOJIOTHU:

METO/IbI KYJIbTYPbI AlIUKAIbHBIX MEPUCTEM, TEPMOTEPANIUH, XEMOTEPAIINH, KPUOTEPAITNU
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U KOMIUIEKCHOM Tepanuu. llosrydeHue O310pOBIEHHOTO IMOCAaJOYHOrO Marepuaia —
KJIyOHEH KapTodess U CaKeHUEB MII0I0BbIX KYIbTYD.

KynbTuBHpOBaHHE pACTUTENBHOTO MaTepualna B KyJIbType in Vifro: OCHOBHBIE
MPUHLUINBL U MOJAENH KyJIbTUBHpPOBaHMs. KanycoreHes, CyCleH3UMOHHBIE KYJIBTYPBI
pacteHuil. MUKpOpa3MHOXXEHUE pacTeHUH. DKOHOMUUYECKUU 3P(DEKT OT BHEIPEHUS
METO/I0B OMOTEXHOJIOTUH B PACTEHUEBOICTBO.

Kpuoxpanenue pacrenuii. Kpuonporekropsl. [locTkpuorennas perenepanusi.

buonornueckne cpencrBa 3allUThl PACTEHUMN: NPEUMYIIECTBA U IMEPCIEKTUBBI

IMPUMCHCHUA. TepMoc " COCYy I I[Bfoapa C XKMIKHUM a30TOM, KpI/IOHpO6I/IpKI/I.

JlabopamopHnule u npaxmuyeckue pabomol

[IpakTudeckass pabora «Pa3MHOXKEHHE TIUIOAOBBIX PACTEHUM YEPEHKOBAHUEM
¥ MUKPOPa3MHOXKEHUEM — ITPUMEP MaJIMHBI (WJIH 3€MJITHUKHU, €KEBUKH, CMOPOIUHBI )».

[TpakTuyeckast pabora «BBeneHne pacTeHU B KyJIbTYpY in vitro u NojjepKaHue
YUCTOU KYJIbTYPBI SKCIZIAHTOBY.

[Ipaktuueckas pabora «PazmHoxkeHune kapTodesns B mpoOupKe».

UccnenoBarensckas pabota «Kak TmoidydarOT MOTOMCTBO  BETr€TaTUBHO
Pa3MHOXAEMBIX KYJIBTYp €CJIU HE CEMEHaMu?»

UccnenoBarensckass pabota «BeIpammBanue pacTeHHil B NPOOHPKeE».

UccnenoBarensckass pabora «Kak Oo0Xbsg KOpOBKa ypokail cmacaia —

0 COBPEMEHHBIX CITIOCO0aX OMOJIOTUYECKON 3aIIUThI PACTCHUI.

Monayab «CoBpeMeHHbIe OMOTEXHOJIOTUM B cesiekuum». 11 knacce (34 1)

1. 'eneTuueckue pecypcenl Poccuu (6 1)

Crparerun coxpaHeHUs T€HEeTHYEeCKUX pecypcoB. CoxpaHeHUEe pacTeHU in Situ
U ex situ.

buopecypcupie komtexkuuun Poccun. Koiuteknusi TeHETHYECKHUX pecypcoB
pactennit BUP. T'epOapuii BMH. Komneknusi reHETHYECKHX PECYpCOB KUBOTHBIX
BHUUI'PXK. Komneknun kinetok u  mrtamMoB  BHUMCXM. JlemoHcTpanus

BHJICOPOJIMKOB' .

JlabopamopHule u npakmuyeckue pabomul
UccnenoBatenbckas padota «Ilo marepuanam gopyma «I'eHeTnueckue pecypcesl

Poccun» (BbIOpaTh 110001 NOKIJIAA U MOJTOTOBUTH IO HEMY COOOIIEHUE).

' Cwm. mpunosxenme.
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2. OcHOBBI FeHEeTHKH U cejiekunu (8 )

HaciienctBeHHOCTH M U3MEHUYUBOCTb — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3MeH4YHBOCTh MyTAIlMOHHASI U MOAU(PHUKAI[MOHHAS.

I'en — MarepuanbHBIi HOCHUTEIb HACIEACTBEHHOCTH U  WU3MEHYMBOCTH.
HyxknenHoBble KuCaOThI. JIoKanu3anus reHeTUYECKOro mMarepuana B Kierke. JleneHue
kietok. Pernkanusa [JHK. OcHoBHas normMa MonexyispHoit Ouonoruu. Tpanckpumnus.
Tpanciaanusa. Myranuu.

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

B 1920 1 2020 rr. JleMoHCTpanus BUACOPOIUKOB',

JlabopamopHnule u npakmuyeckue pabomul
[Ipaktuueckas padbota «MoandpuKalMoOHHAss U3MEHUYMBOCTH B MPUpPOJe» (coOpaTh
Y CPaBHUTH JIUCThA, IBETKH C OJJHOTO PACTEHUSI H/WIIU C Pa3HBIX).

Uccnenoarenbckas pabora «['MO — 310 MyTaIuu uiu MOaUQpUKaIIT ?»

3. UnxkeHepusi B 6uoJioruu pacrenuii (15 v)

Knerounast v reHHast MHKEHEPUST PACTCHUH JJIs1 PA3BUTHUSI CEJICKITUU.

[IprpoaHO-TpaHCTE€HHBIE PACTEHMUSI.

Pacrenns-6uodabpuku.

buotexHoornueckue METOAbl B CEJICKIIMU PACTEHUIA.

['eHeTnyeckoe peHaKTUPOBAHUE KYJIBTYPHBIX pACTEHHH. YeM TE€HETHYEeCKOe
pPEIAKTHPOBAHHUE OTINYACTCS OT F€HETUYECKOW Mo au(pUKAIIH.

ITorick HOBBIX T€HOB-MHIIIEHEW: CyllleCTBYOIE MeToAuKH. [IpoBenenue in silico
aHaJn3a.

['eHHass WHXEHEPUS 3E€PHOBBIX KYJIbTYp. ['€HHAas WHXKEHEpPHUs XJIOMYaTHHUKA.
I'ennas wnxxeHepus Tomata. ['eHHass MHXXeHEepUsi coW. ['€eHHas WHKEHEPHUs IIOJ0BBIX

KynbTyp. ['eHHas nmKkenepus kaprodens. JeMoOHCTpanus BUAEOPOIUKOB?,
YIbTY

JlabopamopHnule u npaxmuyeckue pabomol
[TpakTuueckas padora «IIpoBenenue in silico ananu3a sl MOUCKA HOBBIX T€HOB-

MUILIEHEN I peJaKTUPOBAHUS KYJIbTYPHOTO pacTeHus (Ha BHIOOD)».

4. UnxxeHepusi B OMOJIOTHH KUBOTHBIX (5 4)
CoBpeMeHHbIE METOJIbl B >KUBOTHOBOJCTBE: TpAHCIUIAHTALMSA HAMOPHUOHOB,

XUMCPHBIC )KUBOTHBIC, KIOHHNPOBAHHUC.

! Cm. mpunosxenme.
2 CM. npuIiokKeHue.
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I'ennas HHXXCHCPUS B JKUBOTHOBOJCTBC.

JlabopamopHnule u npaxmuyeckue pabomol

[IpakTtuueckas padota «lIpoBenenue in silico ananuza 1 MOUCKa HOBBIX T€HOB-
MULIEHEN I peAaKTUPOBAHUSI )KUBOTHOTO» (HA BBHIOOP).

UccnenoBatenbckast pabora «['eHHass WHXXEHEpPUs >KMBOTHBIX: apryMEHTHI

3a ¥ IPOTHUBY.
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TEMATHUYECKOE INTAHUPOBAHHUE

. Konuuecmeo
Temwvl 3anamutl OcHosnoe codepoicanue Buowt desmenvnocmu obyuarowuxcs
yacos

Mopyib «ATPOTEXHOJIOTMH HACTOSILEr0 1 Oyaymero». 10 kiaace

1. buoTrexHomaorus Kkak HayKa 4 HCTOpI/IH BO3HHUKHOBCHUS HAYKU, PaCKpBIBaTB COACPIKAHNEC TCPMHUHOB
OCHOBHBIC pa3acCiibl, CBA3b U TIOHSITHH: HayKa, 6I/IOTGXHOJIOFI/ISI,

OMOTEXHOJIOTHH C APYI'UMH HAyKaMHU anO6I/IOTCXHOJIOFI/II/I.

(bmostorueit, 60TaHUKOM, 300JI0THEH, OnuceIBaTh NPOLECC BHITTOITHEHUS
MUKPOOHOIOTHEN, OMOXUMUCH, MCCJIEIOBAaHUN U IPOTHO3UPOBATH
busunooruei, TeHETUKOM, pPE3YJbTaThl IKCTIEPUMEHTOB.
MEIUIMHON) U OTpaCIIsIMU XapakTepu3oBaTh OCHOBHbBIC HAYUHBIE

IPOMBINIJIEHHOCTH (TUIIEeBas, JeTKas), IIKOJIbI B 00JIACTH OMOTEXHOJIOTHH.
CEJIbCKOI'0 X03MCTBA Paznuuars pa3aensl OHOTEXHOIOTHH

(’KMBOTHOBOJICTBO, PACTEHHUEBOJICTBO)  KaK HAYyKH.

Y 3JIpaBOOXPAHEHUEM, U3BECTHBIC CpaBHUBATH CBSI3b OMOTEXHOJIOTUH
By3bl U HUW, cBA3aHHbBIC C pa3JIMYHBIMU OTPACIAMU HAYKUA U
¢ OMOTEXHOJIOTHEIH: IIPOMBIIUIEHHOCTH.

OUL] buorexnonoruu PAH, BbIABIATH paznuuus MEXIy
OI'bHY BHUUCH, pazzenaMu OMOTEXHOIOTUH.
OI'bHY OUIL BUP, DopMyIUpOBaTh U OOBICHITH
OI'bHY BHUUCXM, IIPUHLAI PA3BUTUSA HAYKH
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Temwbl 3ausamui

2. O01IMe NoHATHS

OMOTEXHOJIOTUHA

Konuuecmeo

yacoe

OcHosHoe codepoicanue

®I'BHY Ulul’ CO PAH,

OI'AOY BO MOTU,

OdI'bOY BO MI'Y,

dI'bOY BO CIIoI'Y,

OI'AOY BO HI'Y,

OI'BOY BO PITAY-MCXA umenu
K.A. Tumupsizena.

CoBpeMeHHbIE HAPaBJICHUS Pa3BUTHUSA
arpoOuoTexXHOJOTHI. MeToabl

OMOTEXHOJIOTHH B HAYKC U IIPAKTUKC

[TonsiTe OMOTEXHOIOTHHU. 3a4eM
YeJI0BeKY OMOTEXHOJIOTHH, B YéM UX
MIPEUMYIIECTBO Mepe]l XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TIPOMBIIIICHHBIC
MUKPOOPTaHU3MBbI, KJIETKH U TKaHU
pacTEeHHH, )KUBOTHBIX.

[IpakTrueckas padota «IIpumepsr

Buowi desmenvnocmu obyuarouuxcs

OMOTEXHOJIOTHH.

BrImostHeHHe MpeIoKEHHBIX
UCCIIeI0OBATEILCKUX PabOT:
«Co3manre OMOJIOTMIECKU aKTHBHBIX
100aBOK U BUTAMUHOBY, «BbIBeICHME
HOBBIX COPTOB PACTCHHIA, TOPO.T
KUBOTHBIX C 3aJJaHHBIMH
cBoiicTBaMmn», «Co3/1aHne OaKTepui,
CIIOCOOHBIX TIepepadaTriBaTh HEPTH

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

Y )XU3Hb» B By3 muin HU
PackpbiBaTh cosieprkaHre TEPMUHOB

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

OnuceIBaTh MpOIIECC
OMOTEXHOIOTUYECKOTO MPOU3BO/ICTBA.
XapakTepru3oBaTh Pa3IMuHbIC

00BEKTHI OMOTEXHOJIOT HIA.
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Temwbl 3ausamui

3. Ocobennoctn

arpoOMOTEXHOJIOTMHU

Konuuecmeo

yacoe

OcHosHoe codepoicanue

IIPUMCHCHUA OMOJIOTHYECKUX

00BEKTOB B TBOEH KU3HU

[enm u 3a1a4n arpoOMOTEXHOIOTUH.
OCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTUH.

buorexHoornueckue moaxoanl

Buowi desmenvnocmu obyuarouuxcs

Pa3znmuyaTh IpOMBIIIIICHHBIC
MHUKPOOPTaHU3MBI, KIIETKH U TKAaHU
pacTCHUI, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKUE OOBEKTHI.
CpaBHUBATh MEXaY CO0O0I Mpoliecchl
XHUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTHH.

BrisBisate Hanbomnee 3¢ heKTuBHBIC
00BEKTHI OMOTEXHOJIOTUH.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOeHUS U (HYHKIUU PA3THUUHBIX
OMOJOTUYECKUX OOBEKTOB.
dopmynupoBaTh U OOBSICHATD
MIPUHITUIT PaOOTHI
OMOTEXHOJIOTUYECKOTO MMPOU3BOICTBA
BBIOpAHHOI TPYTIIBI BEMECTB/
MaTepHUajoB

PackpeiBaTh copepkanre TEPMUHOB
Y TIOHATUM: COXPAaHEHUE PACTCHUM

Y )KUBOTHBIX, BUJIBI KOJUICKITUH

T€HETUYECKOT0 pa3HO00pa3usl.
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Temwbl 3ausamui

Konuuecmeo

yacoe

OcHosHoe codepoicanue

JUISL HAJIEKHOTO COXPaHECHUS
KOJUICKIIUM TeHETUYECKUX PECYPCOB
pacTeHui U )KUBOTHBIX. [IoHATHS

0 MOJIEBLIX, in VIIro

Y KPHOKOJUTCKIUAX. POCT U pa3ButHe
KUBOTO 00BEKTA B 3aMKHYTOH
CUCTEME B KOHTPOIUPYEMBIX
YCJIOBUSIX: KaK 3TO BO3MOYHO.
OcHOBHBIE TOMEIIECHUS

JUTSI TIOJTHOIIEHHOM pabOoThI
JabopaTopuu OMOTEXHOJIOTUH
(TaMuHapHasi KOMHaTa, CBETOBas,
ABTOKJIaBHAs KOMHATHI, [IOMEIICHUE
JUTSI IPUTOTOBJICHUS TUTATEIIbHBIX
cpen, Moe4Has): uX QyHKIIMOHAT

¥ 0COOEHHOCTH.

OcHOBHbIE TPUOOPBI

JUTSI OpraHU3aluy JabopaTopun
OMOTEXHOJOTHH, WX (PYHKITUU

Y BO3MOKHOCTH (2BTOKJIaB,

CyX0XapoBoil mkad, TUCTUILIATOD,

Buowi desmenvnocmu obyuarouuxcs

OnuceIBaTh NPOLECC COXPAHEHUS

Y Pa3MHOXKEHUS PaCTCHUMN

B KOHTPOJIUPYEMBIX YCIOBUSX CPEBI.
Xapaktepu3oBath (ha3bl pocTa

Y pa3BUTHUsS PACTCHUN B 3aMKHYTOHN
CUCTEME.

Pa3nuuars npenmyiecTsa

Y HEJI0CTATKU Pa3IMYHbIX TUTIOB
KOJUJIEKIUH.

CpaBHUBATH 3TaIbl PaObOTHI

B J1a00OpaTOpUU OMOTEXHOJIOTHUH.
BrisBisaTs Hanbomee 3¢ heKTHBHBIC
npUEMBI 1JI1 COXpaHEHUs 00pa3IoB
PaCTEHHUM U )KUBOTHBIX.
XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUs U QYHKIIMU 00pa3IoB
pacTeHUN.
DopMyIupoBaTh u OOBSCHATH

MIPUHIUI KPUOKOHCEPBALMH PACTECHUM
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Temwbl 3ausamui

Konuuecmeo

yacoe

OcHosHoe codepoicanue

pH-meTp, Bechl, tamuHap-00KC,
CTepUIIM3aTOP HHCTPYMEHTOB,
CBETOBAs yCTAHOBKA, KITMMAaTHUECKast
Kamepa, Y O-uonusarop,
XOJIOTUILHUKH JIJIST XpaHEHUS
MUTATEIbHBIX CPEIl U TIP.).
HNHCTpyMEHTBI 1)1 IPUMEHEHUS
METOJIOB OMOTEXHOJIOTUU PACTCHUH
(mpenapoBalibHAs UTJa, CKAJIbIIEIb,
MUHIET, HOKHUIIBI ). OCHOBBI TEXHUKU
0e30macHOCTH TIpHu padboTe

¢ npubdopamu. OCHOBHBIE TPUOOPHI
JUTSL OpraHU3aIuu J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0>kKapoBoil mKkad, TUCTHILISATOP,
pH-Metp, Bechl, 1amuHap-00Kc,
CTEpUIIN3aTOP HHCTPYMEHTOB,
CBETOBAs YCTAHOBKA, KIIMMATHYECKas
kamepa, Y ®-uonuzarop,
XOJIOMUIBLHUKH JIJIST XpaHEHUS

IMUTATCIIBHBIX CPCO U JP.

Buowi desmenvnocmu obyuarouuxcs
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Temwbl 3auamui

4. KynpTypa KJIETOK U TKaHEH

Konuuecmeo

yacoe

OcHosHoe codepoicanue

NHCTpyMEHTBI 1711 MPUMEHEHUS
METOJ0B OMOTEXHOJIOT MU PACTEHUMN:
MpenapoBaibHas UTJIA, CKAJIBIIEb,
MUHIIET, HOKHUILIBI.

[TpakTuueckast pabora «KynbTypHOe
pacTeHue B KyJIbTypaJlbHOM COCY/IE:
OTIUIIIN PACTCHUE B MPOOUPKEY.
UccnenoBatenbckass pabora «Poct
YEPEHKOB PACTEHUI B BOJE C Pa3HbIM
ypoBHEM pH»

Metoasl KyabTypbl KJIETOK U TKaHEH

B cenekuu. KammycHast Kynbrypa.
KynbpTypa K1I€TOK 1 arperatoB KJIETOK.
Kynberypa npororutactos. [lonyuenue
COMATUYECKUX THOPUIOB METOJA0OM
CIIVSIHUSL U30JIMPOBAHHBIX
IIPOTOIUIACTOB.

Knerounas cenexuums. Mcnons3oBanue
TarIOUJNA B CEJIEKIUU.

[TpuMepbl npUMEHEHUS KYJIbTYP

KJIETOK U TKaHEH B HAay4YHBbIX

Buowi desmenvnocmu obyuarouuxcs

PackpsiBaTh conepkaHue TEPMUHOB
Y TIOHATUIA: KaJIyC, IPOTOILIACT,
COMATUYECKUI TUOPU/I, TATUIOI,
ITaMM.

OnuceIBaTh MpoIIECC
KYJIbTUBUPOBAHUSI KIIETOK U TKAHEN
PacTeHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIE TAIIbI
KYJIbTUBUPOBAHUSI KIIETOK U TKAHEN
pPacTeHUH U )KUBOTHBIX.

BroisBisiTe Haubosee 3ppeKTuBHbIC
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Temwbl 3ausamui

Konuuecmeo

yacoe

OcHosHoe codepoicanue

HCCIICIOBAHUSAX U B IIPAKTUKE
paznununbix HUU: 3HakoMcTBO

C JIUTEPATYPON — HAYYHBIMU
myOJMKAIMSAMHU 110 Pa3HbIM 00BEKTaM
(MHKpPOOBI, pacTEeHUS, )KUBOTHBIE).
XapakTepucTUKa KIETOK,
KYJIbTUBUPYEMBIX N VIITO.
MopdoreHeTndeckue myTH pa3BUTUS
KIIETKM 7 VIITO.

N3BecTHBIE KOMIEKIINU
OMOTEXHOJOTUYECKUX OOBEKTOB —

UX POJib, 33/1a4H, COCTaB, TPUMEPHI
(in vitro KOJJIEKIIMN PACTCHUN,
KOJUIEKLIUH IITAMMOB
MUKpPOOpranu3MoB. CeMuHap

110 MPOYUTAHHOM JIUTEpaType,
JOKJIAbI OO YJaFOIITUXCS ).
buorexHonorus npon3BoACTBA
KYJIbTYpbI KJI€TOK, TKAHEH U OpPTraHOB

pacTeHui.

Buowi desmenvnocmu obyuarouuxcs

METObI KYJIbTUBUPOBAHUS KIIETOK

Y TKaHEW PACTEHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepu3oBaTh 0COOCHHOCTH
cTpoeHUs U QYHKIINHU KIETOK

Y TKAHEW paCTEHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyIupoBaTh U OOBSICHATH
MIPUHIUAT BBIKUBAEMOCTH, POCTA

Y pa3BUTHS KYJIbTUBUPYEMBIX KJIETOK

U TKaHEU
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Temwbl 3ausamui

5. IluraTenbHbIE Cpeabl

JUTS1 arpoOUOTEXHOJIOT U

Konuuecmeo

yacoe

OcHosHoe codepoicanue

[IpakTuyeckas padbota «IIpoTomnacTsl
KJIETOK.

Uccnenoarenbckas padbora
«CylecTBYIONIME KOJUIEKIINU KIETOK
¥ mTamMMoB B Poccun u ux poJib

B Pa3BUTUHU F'€HETUYECKUX
TEXHOJIOTHUI.

Uccnenoarenbckas pabora

«I".J1. KaprieueHKO KaK reHeTHK-
AKCIIEPUMEHTATOP ¥ OMOTEXHOJIOT
Maxkpo- 1 MUKPOIJIEMEHTHI,
VICTOYHHUKH YTJI€BOJIOB, BATAMUHBI,
YKEJIMPYIOLIUE areHThl. UMb
IIATATENIBHBIX CPEM — KUIKUE

Y TBEpJIBIE.

[IuTaTenbHbIE CPEbI

JUTsl OMOTEXHOJIOTUU PACTCHHUIA.
Pa3paboTka HOBBIX MUTATEIBHBIX
Cpell, B TOM YHMCJIE BKIFOYAKOIINAX
OMOCTUMYJIATOPHI U APYTHE

peryasaTopsl pocta. Meto bl

Buowi desmenvnocmu obyuarouuxcs

PackpsiBaTh conepkaHue TEPMUHOB
Y TIOHSTUI: IUTATENIbHAS CPENa,
KOMIIOHEHTBI IUTATEIBHOUN CPEJIbI,
pH pactBopa.

OnuchIBaTh MPOLIECC TPUTOTOBIICHUS
MATATENBHBIX CPEM ISl PA3HBIX
O0OBEKTOB.

XapakTepu3oBaTh MPOLECC
IIPUTOTOBJICHHUS MU TATEIBHBIX CPEJT

B 3aBUCHUMOCTH OT BHIOPAHHOI'O

00BEKTa UCCIIEIOBAHUS.

29



Temwbl 3ausamui

Konuuecmeo

yacoe

OcHosHoe codepoicanue

ONTUMU3AIUHU TTUTATEIBbHBIX CPEI.
OCHOBHBIE€ KOMITOHEHTHI MUTATEIHLHBIX
cpen (MakpodJIeMEHTHI,
MHUKPODIJIEMEHTHI, UCTOYHUKH
yIJIepoJia, BATAMUHBI, KETUPYIOIINE
areHTBI, PETyJIATOPHI POCTA).

YpoBens pH niuraTesibHON cpeibl

U €r0 BIIMSHHE HAa PA3BUTHE PACTCHUM.
Becsl, pH-meTp.

Jlabopatopnas pabora «I[IutaTenbHbie
Cpeabl U YCIOBUS KyJIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIbHBIX KIETOK

Y TKaHEW».

[TpakTrdeckas pabora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MaKpo- U
MUKPO3JIEMEHTOB TUTATEIBHON CPEJIbI
no nponucu Mypacure u Ckyray.
[IpakTnueckas padbora
«IIpuroroBneHne NUTATEIBHBIX CPEJL

JUJIS1 BBEJICHUS B KYJIBTYDY N Vitro»

Buowi desmenvnocmu obyuarouuxcs

Pa3znmnyaTh THITBI MUTATEITBHBIX CPE.T

B 3aBUCUMOCTH OT 33J1a4u
KYJIbTUBHPOBAHUS.

CpaBHUBATh paCTBOPHMOCTD BEIIICCTB
BO BpPEMS TIPUTOTOBJICHUS
MUTATCNBHBIX cpejl. CpaBHUBATH THITHI
MUTATCIIBHBIX CPEJl B 3aBUCUMOCTH

OT UX COCTaBa.

BhIsBIISITE Hanbomee BaKHbIC
KOMIIOHEHTHI ITUTATEIbHON CPEIbI

U TIPOTHO3UPOBATH AP PeKT

OT HEXBATKHU KaXKIOTO

U3 KOMIIOHCHTOB.

XapakTepu3oBaTh QyHKIIHH
KOMITOHEHTOB MU TATEIbHBIX CPEI.
dopmynupoBaTh U OOBSICHATH
MPUHIINAI KYJTbTHBUPOBAHUS PACTCHUIM
Ha TMTUTATENBHBIX CpeiaX Pa3IuyHOTO

coCTaBa
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Temwbl 3ausamui

6. Perynsaropsl pocTa Kak
(dakTopsl ycrexa

OMOTEXHOJOTUH PACTEHUN

Konuuecmeo

yacoe
4

OcHosHoe codepoicanue

Poct u pa3zButue pacteHun.
OcranpHble TAIlbl OHTOTEHE3A.
OO611re 3aKOHOMEPHOCTH pOCTa
pacTeHui.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, ITATOKUHUHBI,
rub6epennunbl, ABK, aTunex u ap.)
U UX (QYHKIMH Ha Pa3HbIX 3Tamax
Pa3BUTHS pACTEHUS.

N3BecTHBIE reHETHYECKUE
MEXaHU3MbI, KOHTPOJIUPYIOIIHUE POCT
Y Pa3BUTHE PACTCHU.

DHJIOTEHHBIE U YK30TCHHBIC
PETYIATOPBI POCTA PACTCHUH

B IIpOOHpKE.

Jlabopatopnas paborta
«DenoTunMYeCcKas OLIEHKA pOCcTa

Y pa3BUTHSI PACTEHHI B 3aBUCUMOCTH
OT Hamu4¥si GPUTOTOPMOHOB

B MUTATEJILHOU CPEAEe»

Buowi desmenvnocmu obyuarouuxcs

PackpbIBaTh coJiepKaHUE TEPMUHOB
Y TIOHSTUN: PUTOTOPMOHBI,
PETYIATOPBI POCTA PACTCHU.
OnuceIBaTh IPOIECC pOCTa

Y Pa3BUTHS PACTCHUM.
XapakTepu30BaTh MPOLECC POCTa

Y pa3BUTHUA PACTCHUN B 3aBUCUMOCTH
OT T€HOTUIIA U OKPYKAIOIIHNX
YCIIOBUH.

Pasznuuate QyHKIIMYN perynsiTopoB
pocrTa.

CpaBHUBaTh GYHKIIUU PETYISATOPOB
pocrTa.

BrisiBisATE QYHKIMH pEryasiTOpoB
pocTa 1o npeIoKeHHbIM 3 PerTam.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUS U QYHKIIUN PA3TUIHBIX
(UTOrOPMOHOB.

DopMyIUpOBaTh U OOBICHITH
MPUHIMUIT BO3JIEUCTBUSL PUTOTOPMOHOB

Ha POCT U Pa3BUTUE PACTCHUU
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Temwbl 3ausamui

7. bUOTEXHOI0THs paCTEHUN

Konuuecmeo

yacos
10

OcHosHoe codepoicanue

Bo3MoxHOCTH IpUMEHEHUS
arpoOMOTEXHOJIOTHH B CENEKIINH,
CEMEHOBO/ICTBE M TUTOMHUKOBOJICTBE.

bosne3Hu 1 UMMYHHUTET PaCTEHUM:

ot H.W. BaBuiioBa 10 COBpEMEHHOCTH.

YckopeHHas U TpaJAuIIMOHHAs
CEJICKIIMS: COKpaIaeM CPOKH
MOJIY4EHHUS HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIeKIu. [ nopunusams.
®opmbl oT60pa. OCHOBHBIE
HaIlPaBJICHUS CEJIEKIINU: YIyUlllEHHE
YPOKAUHOCTH, YCTOMUYUBOCTHU

K OMOTHYECKUM U aOMOTHUYECKUM
dakTopam.

O310pOBI€HUE PACTEHU OT BUPYCOB
C TIOMOIIIBIO METOI0B OMOTEXHOJIOTHH:
METObI KYyJbTYPhl AalTUKAJTIbHBIX
MEpHUCTEM, TEPMOTEPAIH,
XeMOTEpanuu, KpuoTepanuu

Y KOMIUIEKCHOM Tepanuu. [lonyueHnune

O340POBJIICHHOT'O ITIOCAAOYHOI'O

Buowi desmenvnocmu obyuarouuxcs

PackpriBaTh copepkaHre TEPMUHOB
Y TIOHSITUM: CEJICKIIMSI,
CEMEHOBO/ICTBO, MTMTOMHUKOBO/ICTBO,
MUKPOPA3MHOKEHUE PACTEHUN,
03/I0POBJICHUE PACTEHHUII.
OnuceiBaTh NpOIIECC
MHUKPOPA3MHOXKEHUST PACTEHUH,
CO3JIaHUSI HOBOT'O UCXOJTHOTO
MaTepualia Jisi CeJIeKIUHU, 0TOopa,
03OpOBJICHUS PACTEHUN U MOTYYECHUS
03JOPOBJIEHHOT'0 MOCA0YHOTO
Marepuana.

XapakTepu30BaTh MPOLIECC
YCKOPEHHOM Y TPAAUIHOHHOU
CEJIEKLIMH, MUKPOPa3MHOKEHHUS,
03JI0POBJIEHUS PACTEHUM.

Paznuyars MeTOABI CENEKINH,
crIoCcoObI 03/I0POBIICHUS PACTCHHIA.
CpaBHUBATh METOJIbI CEJIEKIINH,
crocoObI 03/I0POBIICHUS PACTCHUI.

BriaBisaTe HanbOosee 1 HauMeHee
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Temwbl 3ausamui

Konuuecmeo

yacoe

OcHosHoe codepoicanue

Martepuaina — KiyoHeu kaprodens

Y CAKECHIEB IUI0JIOBBIX KYJIBTYP.
KynbTuBupoBanue pacTUTEIHLHOTO
MaTtepualia B KyJIbType in vitro:
OCHOBHBIEC TIPUHITUIIBI U MOJEIH
KyJbTUBUpOBaHud. Kamnycorenes,
CYCIIEH3UOHHBIE KYJIbTYpPbl PACTEHUM.
Mukpopa3sMHOKEHUE PACTCHUI.
DKxoHOMHUYECKUM AP PeKT

OT BHEAPEHUS METOJ0OB
OMOTEXHOJIOTUU B PACTEHHEBOJICTBO.
Kpuoxpanenue pacTeHui.
Kpuonporekropsi.

[TocTkpuoreHHas perenepanus.
buonoruueckue cpeicTBa 3aliuThI
pacTeHUl: MPEUMyLIECTBA

Y TIEPCIEKTUBBI IPUMEHEHHS.
Tepmoc u cocyn Jproapa ¢ )KuaKkum
a30TOM, KPHOTIPOOUPKHU.
[IpakTueckas padota «PazMHOX)eHHE

IMI0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHHUEM

Buowi desmenvnocmu obyuarouuxcs

s PeKTUBHBIE CTTIOCOOBI MOTYUCHUS
UCXOIHOTO MaTepuasna

JUTSI CEJIEKIIUU; 03/I0POBIICHUS
pacTEHUI.

XapakTepu30BaTh 0OCOOEHHOCTHU

1 (YHKIIMU METOJIOB CEJICKITUH,
CIIOCOOOB 037I0POBJICHHS PACTCHHIA.
dopMyIupoBaTh U OOBSICHATH
MPUHLUI TPAJAULUOHHON

Y YCKOPEHHOU CENEKIHNH, IPUHLINT
paboThI TOTO WM MHOTO METO/AA

03JI0POBJICHUS PACTCHUM



Temwbl 3ausamui

NTOT'O I10 MOAVIJIIO

Konuuecmeo

yacoe

34

OcHosHoe codepoicanue

U MUKPOPa3MHOXKEHUEM — IIPUMEP
MaJIMHbI (MU 3€MJISTHUKH, €)KEBUKH,
CMOPOJIUHBI)».

[TpakTuyeckas pabora «BBenenue
pacTEHUM B KYJIbTYPY in Vitro

U MOJIJIep>KaHUE YNCTON KYJIbTYPhI
AKCIIAaHTOBY.

[TpakTudeckas pabora «Pa3zMHOXKEHHE
KapTodens B MpoOUpKe».
Uccnenosarensckas pabota

«Kak nosy4yaroT moroMcTBO
BET€TaTUBHO PAa3MHOKAEMBIX KYJIbTYP
€CJIM HE CEMEHaMU 7»
HccnenoBarensckas pabora
«BpIpamuBanue pacTeHUN

B IIPOOHUPKEY.

HccnenoBarenbsckas padora «Kak
003Kbsl KOPOBKA yposKail criacana —

0 COBPEMEHHBIX CITOc00ax

OMOJIOTMYECKOM 3allUThI PACTCHUIN

Buowi desmenvnocmu obyuarouuxcs

34



Temwbl 3ausamui

Konuuecmeo

yacoe

OcHosHoe codepoicanue

Monayab «CoBpeMeHHbIe OMOTEXHOJIOTUM B cejiekuum». 11 knacce (34 4)

1. I'eneTnueckue pecypcsl

Poccun

6

Ctpareruu coxpaHeHUs TEHETUYECKUX
pecypcoB. CoxpaHeHHE paCTEHUM
in situ v ex situ.

buopecypcubie komnekiuu Poccun.
Kosutekusi reHeTH4eCKUX PECYPCOB
pactenuit BUP. I'ep6apuit BUH.
Kosiekuusi reHeTH4eCKUX PECYPCOB
sknBoTHBEIX BHUUI PX. Komnekiuu
kinetok 1 mrammoB BHUNCXM.
HccnenoBarenbckas paboTa

«ITo marepuaiiam dopyma

«I'enernueckue pecypcel Poccum»

Buowi desmenvnocmu obyuarouuxcs

PackpbiBaTh coepKaHuE TEPMUHOB
Y TIOHATUM: COXpAaHEHUE PACTCHUM
in situ v ex situ.

OnuceIBaTh MponueccC COXpaHCHUA

PaCTEHHM B YCIIOBUSAX in Situ U ex Situ.

XapakTepu3oBaTh CIIOCOObI
COXpaHEHUs PAaCTCHUU B YCIIOBUSX
In situ U ex Situ.

PaznmnuaTth criocoOb! COXpaHCHUA

pPacTEHHM B YCIIOBUAX in Situ U ex Situ.

CpaBHUBAaTh OCOOCHHOCTHU
COXPAaHEHHS PACTEHUN B YCIOBHSIX

in situ U ex Situ.

BrisBnsate Hanbomnee 3¢ pexTuBHbIN
IpHUEM TSl COXpaHEHUSI KOHKPETHOTO
oOpasna pacTeHUH.
XapakTepu30BaTh 0OCOOCHHOCTH

U QyHKIUY.

DopmMyIHPOBATH U OOBICHATH
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Temwbl 3ausamui

2. OCHOBBI T€HETUKH

N CCIICKIINHN

Konuuecmeo

yacoe

OcHosHoe codepoicanue

HacnenctBeHHOCTh M N3MEHUYHMBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
opranu3MoB. I3MeHUnBOCTH
MyTaIlMOHHAs U MOJIU(PUKAITTOHHAS.
['en — maTtepuaabHBIN HOCUTETb
HaCJICJICTBEHHOCTH U N3MEHUYHUBOCTH.
HyxienHoBbIE KUCTOTHI.

.HOKaJII/I?saHI/ISI TCHCTUYCCKOT'O

MaTtcpualia B KJIICTKE. I[CJIGHI/IG KJICTOK.

Pennmukanusa JIHK. OcHoBHas gorma
MOJICKYJISIPHOM OMOJIOTHUH.
Tpanckpunuus. Tpancnsauus.
Myranumu.

3aKOH TOMOJIOTUYECKHUX PSIJIOB

B HACJIEJICTBEHHON NU3MEHUYUBOCTH
H.A. BaBunosa B 1920 u 2020 rr.
[IpakTrueckas pabota
«MonudukanroHHass U3BMEHUYHUBOCTh

B IIpupojie» (coOpaTh U CPaBHUTH

Buowi desmenvnocmu obyuarouuxcs

IIPUHLINI i1 Situ U ex Situ COXPaHECHUs
T€HETUYECKUX PECYPCOB PACTCHUI
PackpeiBaTh cogepkaHue TEPMUHOB
Y MIOHSTHUI: HACIEICTBEHHOCTD,
n3MeH4YuBOCTh, T'eH, JIHK, PHK,
0€JIOK, 3aKOH TOMOJIOTHYECKHX PSIIOB
B HACJICJICTBEHHOM U3MEHYUBOCTH.
OnuceIBaTh MPOSIBJICHUS
MOAU(DUKAITMOHHON U MyTAITHOHHOM
n3MeHYMBOCTH, cTpoeHue JJHK

nu PHK, GenxoB.

XapakTepu3oBaTb CTPOCHHUE

1 QYHKIIUHM HYKJICMHOBBIX KUCIIOT,
OCIKOB.

Paznuuathk TUIIBI K3MEHYHMBOCTH.
CpaBHUBATh MYTAIIMOHHYIO

1 MO (PUKAIIMOHHYO H3MEHUHUBOCTb.
BhIABISATE MOAUGDHUKAIINA U MYTAIIHH.
XapakTepu30BaTh 0OCOOCHHOCTH

u ¢pynkuun [JHK, PHK, 6enkos.

DopmMyIHPOBATH U OOBICHATH
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Temwbl 3ausamui

3. Nnxenepus

B OMOJIOTUU pacTeHUN

Konuuecmeo

yacoe

15

OcHosHoe codepoicanue

JIMCTHSI, IBETKU C OJTHOTO PACTEHHUS
W/WJU C Pa3HbIX).
Uccnenoarenbckas padora «['MO —
9TO MYTAaIMU WIK Moupuranumn?y
Knerounast u reHHasi UHXXEHEpUS
pacTeHui I pa3BUTHUS CEJICKIINU.
[TpupoaHO-TpaHCTE€HHBIE PACTCHUA.
Pactrenns-6uodabpuku.
buorexnoyornueckne MeTO b

B CEJICKIIMU PACTECHUI.
I'eneTnyeckoe peakTUPOBAHUE
KYJIbTYPHBIX pacTeHuil. Yem
F€HETUYECKOE PEeIaKTUPOBAHUE
OTJIMYACTCS OT I'CHETUYCCKOM
MOTU(UKAIIAH.

ITorCK HOBBIX T€HOB-MHUIIICHEH
CYLIECTBYIOIIIHE METOIUKHU.
[IpoBenenue in silico ananusa.
['eHHass MH)KEHEPUS 3€PHOBBIX
KyJnbTyp. ['eHHas nHxeHepus

XJonyaTHuKa. ['eHHas HNHIXCHCPHA

Buowi desmenvnocmu obyuarouuxcs

IIPUHLIUI JEUCTBUS 3aKOHA
TOMOJIOTHUYECKUX PSIOB

B HElCJICI[CTBCHHOfI HU3MCHYHUBOCTH

PackpriBaTh cojepkaHre TEPMUHOB
Y TTOHATHUI: KJICTOYHAS ¥ TeHHAas
WH)KEHEPHS PaCTCHUH, FTEHETUYECKOE
penaktupoBanue, 'MO, in silico
aHaJu3.

OnuceIBaTh NPOIIECC KICTOUHOMN

Y TCHHOW MHXCHEPUU PACTCHU,
MIPUHIIUIIBI TEHETUYECKOTO
penaktupoBanus, coznanue ' MO,
aTaIsbl in silico ananusza.
XapakTepu3oBaTh COBPEMEHHBIC
JOCTUKEHUSI TCHHOU U KJIIETOYHOMU
WH)XCHEPHUH Pa3HbIX BUJOB PACTCHUH,
npoBeJieHue in silico aHanu3a.
PaznnuaTh reHHYIO U KJIETOYHYIO
WHXEHEPHIO.

CpaBHUBATh OMOTEXHOJIOTUYECKHE
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Temwbl 3ausamui

4. nxenepust

B OMOJIOTMH KUBOTHBIX

Konuuecmeo

yacoe

OcHosHoe codepoicanue

ToMarta. [ eHHasi MHXKEHEPUS COMU.
['enHas uH)KeHEpHUs IUIOIOBBIX
KyJIbTYp. | €HHass nHXKeHepus
KapTodens.

[TpakTuueckas padota «IIpoBeneHue
in silico ananu3a J1s IIOUCKA HOBBIX
T€HOB-MUILIEHEW JJI1 PEAAKTUPOBAHUS

KyJbTYPHOTO pacTeHus (Ha BEIOOP)»

CoBpeMEHHBIE METO/IbI

B )KUBOTHOBOJICTBE: TPAHCIUIAHTAIUS
YMOPHOHOB, XUMEPHBIC JKUBOTHBIC,
KJIOHUPOBAHMUE.

['eHHas nHXeHepuUs

B ’KMBOTHOBOJICTBE.

[Ipaktueckas padota «lIpoBenenue
in silico ananus3a UIA IIOMCKa HOBBIX
F€HOB-MHUIIIEHEH U PEIAKTUPOBAHUS

YKUBOTHOTO» (Ha BBIOOD).

Buowi desmenvnocmu obyuarouuxcs

METOJbI B CEJEKIUU PACTCHUN.
BbISBIATH paznuuns MExXIy
T€HETUYECKUM PETAaKTUPOBAHUEM

U T€HETUYECKOU MoupuKaimen.
XapakTepu3oBaTh 0COOEHHOCTH

U QYHKIIUU.

dopMyIupoBaTh U OOBSICHATH
MPUHIAN KJIETOYHOW U TEHHOMN
VH)XEHEPUU, TEHETUYECKOTO
PEIAKTUPOBAHUS Y TEHETHYECKON
MoaupUKaITIU

PackpsiBaTh coziep:kaHlE TEPMUHOB
U TIOHSITHUH.

OnuceIBaTh TPAHCIIAHTAIIAIO
SMOPHUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHMUE.

XapakTepru30BaTh TPAHCILIAHTALIUIO
SMOpPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHMUE.

PaznuyaTthk TpaHCIUTaHTAIUIO

AMOPHOHOB, XUMEPHBIX KUBOTHBIX,



Temwbl 3ausamui

NTOI'O 11O MOJVYJIIO
OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

Konuuecmeo

yacoe

34
68

OcHosHoe codepoicanue

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

3a U IPOTUB»

Buowi desmenvnocmu obyuarouuxcs

KJIOHUPOBAHHUE.

CpaBHUBATh TPAHCIUIAHTALIMIO
AMOPUOHOB, XMMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh 0COOEHHOCTH

U QYHKIIUU.

®opmynupoBaTh U OOBSCHATD
MPUHIIUI T€HHOW MH)KEHEPUH,
IeHETUYECKOI0 peAaKTUPOBAHUS

Y TeHETUYECKON MOAU(DUKAIIIU
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HNPUJIOKEHHUE. ®UJIBMbI U 3AIITMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Mopyib «ArpoOTeXHOJOIMH HACTOSALEro u Oyaymero». 10 kiaace

Tema 1. Buomexnonozus KaKk Hayka

Hoxymenrtanbubiil puinsm Ceprest bpuniesa «Hoblit cBeT. Hukonait BaBunosy. —
URL: https://smotrim.ru/video/2618068

Hoxkymentanbubiii puiibM «CeMmena, koTopele crnacyT yenoBeuecTBo». — URL:

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

Mopyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTanbHbIi GuiabM «30510TOM 3eneHblit 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnoewvl zenemuku u ceiexyuu

®uneMmbl W3 HUKIa «Martpuia Hayku». Science and plants. Hayka u pacteHus.
3epHo6o6oBsie. — URL: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Huocenepus ¢ ouonocuu pacmenuii

@unbMbl U3 nukiIa «Marpuna Hayku». Science and plants. Hayka u pacreHus.

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