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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh ¥ Ha3HAYEHHE MPOTrPaAMMBbI

PabGouass mporpamma Kypca BHEYpOYHOW JesaTenbHOCTH «COBpEMEHHBIE
arpoOMOTEXHOJIOTHH (arpoOMOTEXHOJOTUUECKUN TPOQUIb)» ISl CpeaHero O0OIIero
oOpazoBaHus (jajiee — mporpamMma) pa3paboTaHa B COOTBETCTBUM C TPEOOBaHUSIMHU
@denepanbHOr0 roCyJapCTBEHHONO 00pa30BATEIbHOIO CTAaHIAapTa CPEIHEro OOIIEero
obpazoBanus (PI'OC COO), opueHTHpoBaHa Ha OOCCIEYEHHWE WHIWBHIYaATbHBIX
noTpeOHOCTEN 00YyUaIOIUXCs U HAalPaBJIeHA Ha IOCTIXKCHHE TJIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHS MPOTPAMMbI CPEIHET0 00IIEro 00pa3oBaHMs C YYETOM BhIOOpA YUYACTHUKAMHU
00pa3oBaTEIbHBIX OTHOIICHHI KypCOB BHEYPOYHOU ACSATEIBHOCTU. ODTO MO3BOJISET
obecreunTh eMMHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPaHCTBE
IIKOJIBHOTO 00pa30BaHMs: HE TOJLKO HA YPOKE, HO U 3a €ro Mpe/ieamMu.

Hacrosimuit kypc npenHa3HadyeH ajisi yriyOJEHHOTO M3Y4YeHUs OMOJIOTMYECKUX
ABJICHUM U 3aKOHOMEPHOCTEH, paclIupeHusi 0a30BbIX 3HAHUW, PA3BUTHS MPAKTHUECKHUX

YMEHUI U HABBIKOB B COBPEMEHHOU OMOJIOTHH.

AKTYaJIbHOCTh peaju3aluu NporpaMmmbl

[TporpamMmoii mpemycMoTpeHO (OPMHUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YPOBHSl 3HaHUM, a TaKXKe MPaKTUYECKOro OmbiTa pPadoThl C  JIaOOpaTOPHBIM
o0opy/OBaHUEM, OBJAJIEHUE TPUEMaMHU HCCIEIOBATEIbCKON NEATeIbHOCTH. MeTOobI
opraHm3an ~ 00pa3oBaTENIbHOM W HAYYHO-MCCIIEIOBATENLCKONH  JI€ATEIHHOCTH
npenycMarpuBaioT (OPMUPOBAHHE Y OOy4arOUIMXCS HECTaHJAPTHOTO TBOPYECKOIO
MBIIJICHHSI, CBOOOBI CAMOBBIPAYKEHUS M MHJIMBUYaTbHOCTHU CY>KICHUIA.

Jlyisg monHOTO y4eTa moTpedHOcTel O0ydarolmuxcs B MPOTPaMME HCIOJIb3YEeTCs
muddepeHIUPOBAaHHBIN TIOXO0/, YTO CTHUMYJIUPYET OOYydYaromIerocsi K YBEIMUYEHHUIO
NOoTpeOHOCTH B MHIUBUAYATbHOU, MHTEIUICKTYATIbHON U TIO3HABATEILHOM JEATEIBHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATEILCKUX HABBIKOB. [I[porpamma ctaHeT BOCTpeOOBaHHOM
B TEPBYIO ouepeAb OOy4yaloUIMMHCS, KOTOpble HMMEIOT CTOMKMH  UHTepec
¥ COOTBETCTBYIOIIYI0 MOTHUBALIMIO K HM3YyUYEHHUIO MPEIMETOB ECTECTBEHHO-HAYYHOTO
[IUKJIA, ECTECTBEHHBIX HAYK U TEXHOJIOTUH.

B Hacrosimiee Bpemsi OuONOrMYEeCKOe OOpa3oBaHUE JIOKHO OOECHEeYUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTMUYECKYI0, SKOJIOTHUECKYI0 U MPUPOJOOXPAHUTEIIBHYIO

I'paMOTHOCTbD.



3HaHus B 00JacTM OCHOBHBIX OMOJIOTMYECKUX 3aKOHOB, TEOpUU U uaeH
(GbOpMHPYIOT HPAaBCTBEHHBbIE HOPMbI W MPUHIUIIBI OTHOIICHHS K UBOH MPHUPOJE.
B kadecTBe IEHHOCTHBIX OpPHUEHTHUPOB OHMOJOTUYECKOTO OOpa30BaHUSI BBICTYMAIOT
O00BEKTHI, U3y4YaeMble B Kypce OHOJIOTMHM, K KOTOphIM Yy ydammxcsa (opmupyercs
LEHHOCTHOE OTHOILIEHHE. [Ipr 3TOM BEylIyI0 pOJIb UTPAIOT IO3HABATEIBHBIE LIEHHOCTH,
TaK KaK JIaHHBI y4eOHBIN MpeAMET BXOAWT B TPYIITY MPEAMETOB IMO3HABATEIHHOTO
LMKJIa, TJaBHasg LEJdb KOTOPBIX 3aKIIOYAETCSd B HM3YYEHHH COBPEMEHHBIX CIOCOOOB
perieHus TI00aNbHBIX MpobOJieM coBpeMeHHOCTH. [IporpaMma mpecieayeT He TOJBKO
oOpa3oBarenbHble, HO UM BOCIUTATEIbHBIC II€JIM, IOCKOJIbKY OHa CIIOCOOCTBYET
(OpMHPOBAHUIO IKOJIOTMYECKOr0 U OMOTEXHOJIOTMYHOTO MBILUIEHUS Y TIOJIPACTAIOLIErO

ITOKOJICHUA.

BapuaHTtsl peanu3zanuu nporpaMMsbl 4 GopMbI NPOBEACHUA 3AHATUI

Peanuzanus nporpaMmbl mpearnoiaraeT UCHoib30BaHue GopM padOoThI, KOTOpHIE
MPEeAYyCMaTPpUBAIOT AKTHUBHOCTbh M CaMOCTOSITEIBHOCTh OOYYalOlIUXCS, COYETaHHE
WHIUBUYyAIbHOW M TPYNNOBOM pabOThl, MPOEKTHYHD M  HUCCIEN0BATEIbCKYIO
JesITeNIbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh 00YYaOIIKXCs B JAaHHYIO BHEYPOUHYIO
JESTeNIbHOCTh IO3BOJIUT OOECMEYUTh UX CaMOOIpENeJeHHe, pPACIIUPUTDh 30HBI
MOMCKAa CBOMX HHTEPECOB B pAa3JIMYHBIX c¢epax eCTEeCTBEHHO-HAYYHbIX 3HAHHM,
MEPEOCMBICIUTh CBOU CBSI3M C OKPYXKAIOIIMMH, CBOE MECTO CPeId APYTrux JHOJEH.
B unenom peanuzanms mnporpaMmbl BHOCUT BKJIAJ, B HPAaBCTBEHHOE W COLMAIBHOE
dbopMupoBaHUE TUYHOCTH.

[Iporpamma MoxeT ObITh peanu3zoBaHa B padore ¢ oOydaronumucs 10 u 11
KJIaCCOB.

[Iporpamma Kypca paccuuTana Ha 68 4acoB, B paMKaxX KOTOPBIX MPETYCMOTPEHBI
Takue (opmbl palbOThl, Kak Oecedbl, JIUCKYCCHM, MAacCTep-KJIacChl, 3KCKYpCHH
Ha TPOM3BOJICTBO, aHAJIM3 KEMCOB, BCTPEUU C MPEJCTABUTEISIMU Pa3HbIX Mpodeccuid,
podeCCUOHANIbHBIE TPOOBI, KOMMYHUKATHUBHBIE M JICJIOBBIE WIPHI, KOHCYJIbTAIHH
rejarora v ncuxosiora.

[IporpamMma MoxeT OBITH peamu3oBaHa B TEYEHHE OJHOrO0 Y4YeOHOro roja
¢ obOyuaromumucs 10 u 11 kimaccoB, eciii 3aHATHS TMPOBOJSATCS 2 paza B HEACIIO.
Nnu B TeueHue ABYX JET, €CIAM 3aHATHUS MPOBOAATCA | pa3 B HEOEN0 I KJIAcCOB

OMOJIOTHYECKOTr0 WM OMOTEXHOJIOTHYECKOTO HapaBICHH.



B3anmocBssb ¢ dpenepajibHOi padoueii MPOrpaMmoil BOCIUTAHUS

[TporpaMMa Kypca BHEYpPOUHOW JESTENBHOCTH pa3paboTaHa C  Y4ETOM
pexoMeHaImii heaepaibHON pabodeil mporpaMMbl BOCITUTAHUSI, YYUTHIBAET IICHXOJIOTO-
MeJarornyeckue OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuil. ITO MO3BOJIAET
Ha NPAKTHKE COEIMHUTh OOYYAlOIIyl0 M BOCIMTATEIbHYIO NEATEIbHOCTh I€Jarora,
OPUEHTUPOBATH €€ HE TOJIBKO HA HHTEIUIEKTYaJIbHOE, HO M HA HPABCTBEHHOE, COLIUAIBHOE
pa3BuTHE peOeHKa. JTO MPOSABIIAETCS B:

— BOCHMTaHUHU OCO3HAHHOW 3KOJIOTMYECKH MPABWIBHON MOTHUBALMU B IIOBEJACHUU
U JIeATENbHOCTH 4Yepe3 (OPMUPOBAHHE CHUCTEMbl  YOEKIEHUI, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJICHMU JIMYHOCTH OOy4arolmuxcs Kak LEJOCTHOM, HaXoAsIencs
B TAPMOHUU C OKPYKAIOLUM MUPOM, CIIOCOOHOM K PEIICHUIO 3KOJIOTHYECKUX MTPOOJIeEM;

— IPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB pEAIU3ALUUA IIPOIPAMMBbl BHEYPOUYHON
JESITeIbHOCTH, HAIEIINX CBOE OTPAKEHUE M KOHKPETU3ALUIO B (pesiepalibHOM paboyeil

IIporpaMmbl BOCITMTAHHA.

Oco0enHocTH padoThI eAarora no NporpamMme

3ajaya memarora  COCTOMUT B TOM, UTOObI  CONPOBOXAATh  IPOLECC
npodeccruoHanbHON OpUEHTAIIMKA O0YYAIOIINXCS, PACKPbIBas MOTECHIIMAM 00YYaIOIIUXCS
4yepe3 BOBJIEUEHHE B MHOrOOOpPa3HYIO0 JEsTeIbHOCTb, OPraHM30BAHHYIO B pa3HbIX
dbopmax.

[Ipu »TOM pe3ynpTaToM pabOThl TeAarora B TMEPBYI O4Yepelb SBISIETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yNbTaTOB IMENAror MOXKET JIOCTUYb,
yBjIeKas peOeHKa COBMECTHOM M MHTEPECHONW UM 00OUM JeSITeIbHOCThIO, YCTaHABINBAs
BO BpeMs 3aHATHH J0OpOKenaTeabHy0, IMOAJEPKUBAIONIYI0 aTMocdepy, HachIlas
3aHATHS LEHHOCTHBIM cojepkanueM. Kpome Toro, mporpamma MpeaycMaTpuBaeT
OpraHu3alMI0 SKCKYpPCHUH, MpocMoTp (GUIbMOB U 3anuceid TB-nporpamm.

[Ipy wu3yyeHum o0OydHarOIIMMUCS  TPOrpaMMbl  TEAaror  OCHOBBIBAETCS
Ha HECKOJIbKUX OCHOBOIIOJAraloluX MPUHIIUIIAX O0yYEHUS:

— MPUHIMI WHTETPATUBHOTO MOAXO0Ja K OOYy4YeHHI0. DTOT MNPUHIUI HMEEeT
IEPBOCTENIEHHOE 3HAYEHHUE, TAK KaK YCBOECHUE I0JyYaeMbIX 3HAHUN 110 OMOTEXHOJIOTUU
opeanonaraeT TECHYK0 B3aMMOCBA3b pa3HbIX ypoBHeW. IlepBblli  ypoBeHb —
MEXMIPEIMETHBIN — MPEANOIaraeT B3auMOCBA3b OMOJIOTHUHN C KypCcoM Mo XuMuu. Bropoit
YpOBEHb — TMpEeIMETHBII — OO0YCJOBIE€H B3aMMOIPOHUKHOBEHHEM  Pa3HBIX

OMOJIOTHYECKUX KypCOB (OOTaHUKH, 300JI0TUH, PUZHOJIOTHH U JPYTUX) B MPOIEcce



CTAaHOBJICHHS] U M3y4deHUs OuorexHosoruu. Kpome Toro, joruka ocBO€HUsI MaTepualia
MpPOrpaMMBbl TperoaaraeT JBHKEHHE OT OOIIero K YacTHOMY M, HA HOBOM YypOBHE,
BO3BpAIICHUE OT YACTHOTO K OOIIeMYy.

— TPUHIUI HATJISTHOCTH;

— TIPUHLHUI JOCTYITHOCTH;

— NPHUHLMI OCO3HAHHOCTH.

[IpumepHas cxema MpoOBEACHUS 3aHATUN IO IPOrpaMMe MOXKET OBITh TAKOM:

1. OObscHEHHE TEOPETUUECKOr0 MaTepurasa 1o TeMe.

2. TloaroToBka K J1abOpaTOPHOMY HIIM MIPAKTHUECKOMY 3aHITHIO, OOCYXKICHHE
00BEKTOB JUIsl IPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne MNpaKkTUYECKOTO 3aHATUS — OCHOBHAas 3a7adya OCBOCHUE
METOJI0JIOTUH JTAHHOTO SKCIIEPUMEHTA.

4. Ananus PE3YIBbTATOB 3KCIICPUMCHTA.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUYHOM
AEATEJBHOCTHU

3aHATHS B paMKax IIpOoIrpaMMbl HaAIIPpABJICHBI Ha oOecrnecueHue JOCTHIKCHHS
O6y‘{aI-OHII/IMI/ICH cIcayrommux JHUYHOCTHBIX, MCTAIIPCAMCTHBIX W  IIPCAMCTHBIX

O6paBOBaTCJILHI)IX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:
8 cghepe epadicOancKo2o 60CNUMAHUA!
— TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATCTLHOCTH TIPH BBITIOJHECHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTH OMNpPEAENsATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM XU3HH U OOBICHSITH €€
— TOTOBHOCTb K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUSI YUCOHBIX,
MO3HABATENLHBIX W HCCIENOBATEIbCKUX 3a7a4, YBAKUTEIbHOMY OTHOILICHUS
K MHCHHIO OIMOHEHTOB IMPHU OOCYXIECHWU CHOPHBIX BOMPOCOB OHOJIOTHYECKOTO

COJICpIKAHUS;

6 cghepe nampuomuuecko2o0 60CNUMAHUAL
— ILEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACIECIHUIO W IMAMSATHHUKAM IPUPOIBI,
NOCTHXeHUAM Poccuu B HayKe;
— CHOCOOHOCTh OLIEHMBATH BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJOrMH, TOHMMAaHUE 3HAa4YeHUs] OMOJOTMM B MO3HAHMM 3aKOHOB MPUPOJIBL,

B JKU3HH YCJIOBEKAa U COBPEMCHHOI'O O6HICCTBa;

6 C(j)epe nyoeHo-HpaecmeeHHoeo socCnumdaHus.
— CIOCOOHOCTH OIICHNBAThL CHTyallUFO W TIPpUHHUMATb OCO3HAHHBIC PCHICHUA,

OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI 1 ICHHOCTH,

— OCO3HAaHME JJUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

6 C¢€p€ acmemudeckoeo 60cCnumaHusl.

— IIOHMMAaHHUE€ 5MOLHMOHAJIBHOI'O BOSI[CﬁCTBPIH YKMBOU IMpUpOALI N €€ ICHHOCTD,

6 cghepe usuuecko2o 60CnUMAHUA
— IIOHMMaHHE LIEHHOCTHU 3J0pPOBOr0 U O€30MacCHOr0 00pasa KHU3HU;
— OCO3HaHHE TOCJIEICTBUN M HEMPUSATUE BPEIHBIX MPUBBIYEK (YrMOTpeOieHue

AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);



8 cqhepe mpy008020 BOCNUMAHUA:

— TOTOBHOCTh K aKTUBHOH JEATETbHOCTH OHOJOTHYECKOW U DSKOJIOTHYECKOH
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATh U CAMOCTOSATEIIHLHO
BBITIOJTHSTH TaKYyIO JIEATCITbHOCTD;

— HHTEpeC K MPAKTUISCKOMY H3YUCHHIO MPOQECCHIA, CBI3aHHBIX C OMOIOTHEIH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHMIO U CaMOOOPA30BAHUIO HA MTPOTSKECHUH

BCEH KM3HU;

8 cghepe IK0N02UUEeCKO20 BOCNUMAHUSL:

— JKOJIOTMYECKH IE€JIECO00pa3HOE OTHOIIEHUE K MPUPOJEC KaK HCTOYHHUKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS;

— TIOBBIIICHUE YPOBHS  JKOJIOTMYECKOW KYJIBTYpbl: MPUOOPETCHUE  OIbITA
IJJAHUPOBAHUSI  TOCTYNKOB W OLIEHKM WX BO3MOXHBIX  IOCJIEICTBUM
JUISL OKPY KAKOLIEH Cpebl;

— CIOCOOHOCTH HCIOJIB30BaTh MPUOOpETaeMble TMPU H3YYCHUU OHOJOTHHM 3HAHUSA
U YMEHHS TIpU pelieHuH TpoOjieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
IPUPOAOIIONB30BaHUEM  (COONIIOZICHHE TPaBWJI  TOBEJICHUS B  MPHUPOJE,
HANpaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B JKOCUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, Onochepbl);

— AKTUBHOE HENPUATHE JICUCTBUU, MPUHOCAIINX BPEI OKPYKAOUIECH MPUPOTHOU
cpezie, yMEHHUE MPOTHO3UPOBATh HEOIArOMPUATHBIC IKOJIOTUUECKUE TIOCIIECICTBUS

MPEANPUHUMACMBIX JIEUCTBUN U TTPEIOTBPAILATH UX;

8 chepe HayuHO20 NO3HAHUSL:

— mnoHMMaHWe crenudukr OWONOTMM KAk HAyKd, OCO3HAHHWE €€  POJU
B (DOPMHUPOBAHUU PANMOHATIHLHOTO HAYYHOTO MBIILIICHUS, CO3IaHHUE IEJI0CTHOTO
IIPEICTABIICHUS 00 OKPY)KAIoIeM MHUpPE KaK O €IWHCTBE TPHPOABI, UYETOBEKa
¥ 00IecTBa, B MO3HAHUU TPHPOJHBIX 3aKOHOMEPHOCTEH M pelieHur MpoOsiemM
COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

— yOCXKJICHHOCTh B 3HAYUMOCTH OWOJOTUM IS COBPEMEHHOW ITMBWIIM3AIUU:
oOecrieueHrne HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHIA, CHOCOOHBIX pemIaTh PECypCHBbICE TPOOTEMBI  Pa3BUTHSA
YeJIOBEUECTBA; TOMCK IMyTEH BBIXO0Ja U3 III00ABHBIX 3KOJOTHYECKUX MPOOIIeM
u o0ecredyeHue Tmepexona K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATHLHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PEeCypcoB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB

JKW3HHU;



3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOIMUECKHUX 3HAHUN B LEJISAX MOBBIIICHHUS
o0IIIe KyJIbTYpbl, €CTECTBEHHO-HAYYHOH I'DAMOTHOCTH KaK COCTaBHOM 4YacTh
(YHKITMOHAIBHOW TPaMOTHOCTH OOydarommxcs, (GOpMHPYeMOH NpHU W3YYCHHU
OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB II0O3HAHUS, HCIIOJIb3YEMbIX B ©CTECTBECHHBIX
HayKaX, CIOCOOHOCTh WCIOJIb30BaTh IIOJydaeMble 3HAHHWS JUIS  aHajau3a
1 00BSICHEHUS SIBJICHHH OKPYKAIOIIEr0 MUPa U MPOUCXOAAIINX B HEM H3MCHECHHIA;
yMEHHE JeaTh OOOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HaydHBIX (DaKTOB
Y UMCIOIIHMXCS JTAHHBIX C IIEJIBIO TOJyYeHUS JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh ~ CaMOCTOSTEIBHO  MCIOJL30BaTh  OHOJIOTMYECKHE  3HAHUS
JUTS PEIIeHUs IPOo0JIeM B pealbHBIX JKU3HCHHBIX CUTYAIIUsX;

OCO3HaHWE IIEHHOCTH HAyYHOH JAESITEIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOSKTHYIO M HCCJICI0BATEIbCKYIO JEATSIIBHOCTh HHINBUIYAIbHO U B TPYIIIIE;
TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHMIO,
K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHHMHA 110 OHWOJOTMM B COOTBETCTBUHU

C ’KU3HCHHBIMH HOTpe6HOCT$IMH.

METAINIPEIMETHBIE PE3YJIBTATDI:

6 chepe o06nadeHusn YHUBEPCATbHBIMU YUEOHBIMU NO3ZHABAM ETbHLIMU OCUCM GUAMU:

Oaszoevie nocudecKkue 0eucmaeust.

CaMOCTOSITENILHO (POPMYJIMPOBAThH U aKTyaJIn3UpPOBaTh MPOOIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

UCITI0JIB30BATh IPU OCBOEHUH 3HAHMI MPUEMBI JIOTHYECKOTO MBILUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, KiIaccupukauud, oO0O0OIIEeHUs), pPaCKPbIBaTh CMBICI
OMOJIOTMYECKUX MOHATUM (BBLACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBAThH
CBSI3M C IPYTUMU NOHSITHSAMU );

ONpENENATh LENH JEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C MOCTABIEHHBIMU LIEJISIMU;
UCIIOJIb30BaTh OWOJIOTMYECKUE MOHATHUS ISl OOBSICHEHHS (PAKTOB M SIBICHUMN
KUBOU MPUPOBI;

CTPOMTD JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIE, JE€TYKTUBHBIE, 10 aHAJIOTUH),
BBIBIIATH 3aKOHOMEPHOCTH W IIPOTUBOPEYMsI B PACCMATPHUBAEMBIX SIBICHUSX,

(GbOpMyIMPOBATH BHIBOBI U 3aKITIOUCHUS;



— HIPUMCHATL CXCMHO-MOJCJIBHBIC CPCACTBA MJISA MPCACTABICHHUA CYHICCTBCHHBIX
CBSI3€M M OTHOIICHHH B HN3y4aCMbIX OMOJIOTMYECKUX O6’b€KTaX, a TaKXC
HpOTI/IBOpe‘-II/Iﬁ pasHOro poJZia, BbIABJIICHHBIX B Pa3IMYHBIX I/IHCI)OpMaL[I/IOHHBIX

HCTOYHHKAX,

bazosvle uccredosamenbCckue 0eucmeusi:

— BJIAJIETb HAaBBIKAMHU Y4YEOHO-HCCIEIOBATEIIbCKONM M MPOEKTHON AEsTENbHOCTH,
HaBBIKAMHM  pa3pelieHuss  MpoOJieM;  CIOCOOHOCTBIO W TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEUICHUs TMPAKTHUYECKUX 3ajad,
NPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS,

— HCTOJb30BaTh PA3IUYHBIC BUIBI ISATSILHOCTH IO MTOTYICHUIO HOBOTO 3HAHMSI, €TO
WHTEPIPETAINH, TIPEOOPA30BAHUIO M IPUMEHEHHUIO B YICOHBIX CUTYAIUSIX, B TOM
YUCJIC TTPU CO3AAHUM YICOHBIX U COIMATBHBIX MPOCKTOB,;

— (¢dopmMupoBaTh HAyYHBIH THUIl MBIIUICHUS, BIaJAETh HAYYHOU TEPMHUHOJOTHEH,
KJIFOUEBBIMHU TTOHSATUSIMU U METOJIAMH;

— cTraBuTh u  (OPMYIUPOBATH COOCTBEHHBIE 3a7ayd B  00pa3oBaTENbHOMN

ACATCIbHOCTH U ) KU3HCHHBIX CUTYallHUAX,

paboma ¢ unpopmayuei:

— OPHUEHTUPOBATHCS B PA3JIUYHBIX HCTOUYHHMKAX WH(OpMauu (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM  JuTepaTrype, OWOJOTUYECKUX  CIIOBapsX
U CIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JdaHHBIX, B VIHTepHeTe), aHAIM3UPOBAThH
HH()OPMAITHIO Pa3TUYHBIX BUAOB U (hOPM MPEACTaBICHUS, KPpUTHUESCKH OIICHUBATh
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCT;

— (opMynHpOBaTh 3ampOChl W TPUMCHATH PA3JIMYHBIC METOABI IPU ITOUCKE
¥ 0TOOpe OMOJIOTHYECKON HHPOPMAIINH, HEOOXOIUMOM ISl BHIMOJHEHUS YYEOHBIX
3ajad;

—  CaMOCTOSATEIHHO BBIOWpATh  ONTHUMAJIbHYIO dopMmy  mpencTaBieHUS
ounonornueckoi nHpopmaruu (cxemsl, TpadUKu, TUArpaMMBbl, TAOTUIIBI, PUCYHKH
W 1p.);

— HCHOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA NPHU paboTe C OMOJOTNYECKON
uH(popMaIeil: MPUMEHATh XUMUYECKHE, (PU3NYECKHEe U MaTEeMaTUYECKUE 3HAKU
U CHUMBOJBI, (opmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOIb30BaTh

141 HpCO6p330BBIBaTB 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATI'TIAAHOCTH,
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6 chepe oenadenusn ynugepcantbHbIMu KOMMYHUKAMUGHBIMU OCUICHBUAMU:

obwenue:

OCYHMCCTBIIATH KOMMYHUKAIIUHU BO BCCX C(bean JKU3HHU, AKTHBHO Y4YaCTBOBATb
B AUAJIOTC HUJIM JUCKYCCHHU II0 CYIICCTBY 06CY)KI[8,€MOI?I TCMBI (YMGHI/IC 3aJaBaTb
BOIIPOCBI, BBLICKA3BIBATL CYKIACHHA OTHOCHUTCIBHO BBIIIOJHCHUA npez{naraeMoﬁ
3aa491, YUUTBIBATb MHTCPCChI U COTTTIACOBAHHOCTD HOSI/IHI/Iﬁ APYIux Y4aCTHHUKOB
Auajiora ujin I[I/ICKYCCI/II/I);

Pa3BECPHYTO MU JIOTHMYHO MH3JIaratb CBOIO TOYKY 3pCHUSA C HCIIOJIb30BAHUCM

A3BIKOBBIX CPCACTB,

coemecmHas 0esimenrbHOCmb:

BBIOMpATh TEMaTUKy U METOJIbI COBMECTHBIX JCHCTBUH C Yy4eTOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJIJIEKTUBA;

MIPUHUMATh LEJTU COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBHUS 10 €€ JOCTHKECHUIO: COCTAaBIIATH IUIAH JEUCTBUM, PaCIpPEICIATh POIU
C YYETOM MHEHHI Y4aCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;
npeajiaraTb HOBBIE MPOEKTHI, OLEHUBATh MAEU C TO3WIUU HOBHU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE MTOBEICHUE B PA3IMYHBIX CUTyalUsIX,

IMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/I€, OBITH HWHHUIINATUBHBIM,

6 chepe 061a0€eHUA YHUBEPCATLHBIMU PECYTAMUBHBIMU OCHUCMGUAMU:

canoopeanuzayus.

UCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JUIsl BBISBJICHUS MPOOJIEM U MX peIIeHUs
B )KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE M CMBICIOBBIE YCTaHOBKU
B CBOMX JEHUCTBHUAX MU IOCTYNKAax [0 OTHOLICHHUIO K >KUBOM IIPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

pacuIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;
7ieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTb

3a pelIcHuE;

CAMOKOHmMpPOJb.

AaBaTb OLICHKY HOBBIM CHTyallMAM, BHOCUTL KOPPCKTHUBLI B JACATCIIBHOCTD,

OLCHMBATb COOTBCTCTBUC PC3YJIbTATOB LECIISAM;

IIPUHUMATb MOTHBBI MW ApPrymMCHTBI JApPYTUX IIPpU aHAJIW3C PCE3YyJILTATOB

ACATCIBbHOCTH,
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IMOYUOHANLHBIU UHMENIEKM, NPeOnoaazaroujull ChopmMupo8anHoCmy.:

CaMOpPCTYJIHUPOBAHUA, BKIIIOYAOMICTO CaAaMOKOHTPOJIb, YMCHHUC JIIPHUHHUMATH
OTBCTCTBCHHOCTD 3a CBOC ITOBCICHUC, CITOCOOHOCTH AAaITUPOBATHCA
K SMOIMOHAJIBHBIM U3MCHCHUAM U IIPOSBIIATD FI/I6KOCTL;

BHYTpeHHeﬁ MOTHUBAIINU, BKJII-OIIaI-OHleﬁ CTPEMJICHUC K OOCTHKCHHUIO IICJIU
" yCIICXYy, OIITUMU3M, HHUITHUATUBHOCTH, YMCHHC HeﬁCTBOBaTb, HCXO0As1 U3 CBOUX

BO3MOKHOCTECH;

npunsmue ceos u Opyeux.

IIPUHHUMATb C€6$I, ITOHUMas CBOM HCAOCTATKHU M JOCTOMHCTBA,

MIPU3HABATh CBOE MTPABO M MPABO JAPYTHUX HA OLUIMOKU.

HNPEIMETHBIE PE3YJIBTATDI:

YMEHUE BJIAJE€Th CUCTEMON OHOJIOTMYECKUX 3HAHWM, KOTOpas BKJIKOYAET
OCHOBOIIOJIAraroIIue OMOJIOTUYECKHE TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, TKaHb,
opraH, OpraHu3M, BHUJ, NONYJSUS, OHOCHHTE3 O€nKa, HaCIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE U JIP.);

BJIQJICHUE CHUCTEMOW 3HaHM 00 OCHOBHBIX METOJaX HAy4YHOTO IIO3HAHMS,
UCIIOJIb3YEeMbIX B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB M IKOCUCTEM
(onucanue, WU3MEpeHHe, MPOBEACHUE HAOMIOACHUI); CIOCcO0aMu BBISBICHUS
Y OIIEHKHU aHTPOMOTEHHBIX U3MEHEHUN B PUPOJIE;

YMEHHE yCTaHABJIMBATh B3aMMOCBS3U MEXIY CTPOCHUEM U (PYyHKIMSMU: KIETOK
pa3sHbIX TKaHeW; OpraHaMM W  CHCTEMaMu  OpPraHoOB y  pPacTCHHUM;
ATaraMy KJIETOYHOIO ILHKJIAa U KU3HEHHBIX IUKJIOB OPraHU3MOB; T'€HOTUIIOM
U (EHOTHUIIOM;

YMEHUE peIIaTh IOUCKOBBIE OMOJIOTMYECKUE 3aJlaud; BBISBIATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKJIY MCCIEyeMbIMH OHOJIOTMYECKUMU OOBEKTaAMH,
MpoleccaMi U SIBJICHUSIMH; JejlaTh BBIBOJBI W MPOTHO3bI HA OCHOBAHHUU
MOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAILHBIMU CPEICTBAMU,
dbopMynupysi 1eNb HMCCIEIOBAaHUS;, AHAIM3UPOBATH MOJYUYECHHbIE PE3YIbTaThl
Y JIeJaTh BBIBO/IbI;

YMEHHUE OIICHUBATh ITHUYECKHUE ACTIEKTHI COBPEMEHHBIX MCCIIEIOBAHUM B 00JIaCTH
OMOTEXHOJIOTHH M TEHETUYECKUX TEXHOJIOTU (HAIpaBICHHOE H3MEHEHUE TeHOMa

1 CO3aHUC TPAHCI'CHHBIX OpI‘aHI/ISMOB);
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— yMeHHE MOTHUBHPOBATh CBOU BbIOOp OyayIiei mpodecCHOHATbHON e TENbHOCTH
B oOmactu OWONOrMH, MEAUIMHBI, OWOTEXHOJOTUH, CEIbCKOIO XO35MCTBA;
yIIyOJIATh I1O3HABATEIbHBI WHTEPEC, HAIPABJICHHBIM HAa OCO3HAHHBINA BBIOOD
COOTBETCTBYIOLIEH Mpodeccuu M MPOJOJDKEHHE OMOJIOrMYecKOro oOpa3oBaHUS

B OpraHM3AIUAIX CPEeIHEro MpohecCHOHaTBFHOTO U BBICIIET0 00pa30BaHUs.
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COJIEP’)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

Moayib «ArpoTexHOoJIOrHH HACTOsIero U oyaymero». 10 knace (34 4)

1. buoTexHojorus Kak Hayka (4 4)

Hctopusi BOSHUKHOBEHUS HAyKH, OCHOBHBIC pa3Jeibl, CBSI3b OHMOTEXHOJOTMHU
C JApyrumMu Haykamu (Ouonorueil, OOTaHUKOM, 300J0THEH, MHUKPOOMOJIOTHEH,
onoxumuei, GpuU3NOIOTHEN, TEHETUKOW, MEIUIIMHON) U OTpacisiMU MPOMBIITUIEHHOCTH
(mumieBasi, Jerkasi), CEIbCKOTO XO35UCTBa  (KMBOTHOBOJICTBO, PAaCTEHHEBOICTBO)
U 3/IpaBOOXpaHEeHHeM, u3BecTHbie By3bl 1 HU, cBsi3aHHbBIE C OMOTEXHOJIOTHEH:

= DepepanbHOE rOCYyJapCTBEHHOE YUYPEKICHUE «DenepanbHbIi
HCCIIeIOBATENbCKUN HEHTP «DPyHIaMeHTaIbHbIE OCHOBBI OMOTEeXHOI0TUM» Poccuiickoit
akanemuu Hayk» (OUIL] buorexnonoruu PAH)l;

* QenepanpbHOE TOCYJAPCTBEHHOE  OIO/UKETHOE  HAYYHOE  YUPEXKIACHHE
«BCepoCCUUCKNN  HAy4YHO-UCCIEIOBATEILCKUA  HMHCTUTYT  CEIIbCKOXO3SIMCTBEHHOU
6uorexuonorum» (PI'BHY BHUNCB)?;

* QenepanbHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEKIEHUE
«DenepabHBIA UCCIAENOBATENBCKUN LIEHTP BcepoccuiiCknii MHCTUTYT T€HETHYECKUX
pecypcoB pacrenuit umenn H.W. Basunosay (OI'BHY OUI] BUP)*;

* QenepanbHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEKICHUE
«BcepoccuicKknil  HaAy4YHO-UCCIEIOBATENbCKUA  HMHCTUTYT  CEJIbCKOXO3SUCTBEHHOM
mukpo6uoorumy (PI'BHY BHUMCXM)®,

= Qenepa’dbHOE  TOCYAApCTBEHHOE  OIOHDKETHOE  HAYyYHOE  YUpEexICHUE
«@DenepanbHblii  UCCIIENOBATENbCKUA LEHTp WHCTUTYT LMTOJNOTMM UM TEHETUKHU

Cubupckoro otaenenus Poccuiickoii akagemun Hayk» (PI'BHY UIul’ CO PAH)’;

! denepanibHOE TOCYIAPCTBEHHOE YupexkaeHue «DeaepanbHbli HMCCIEI0BATENbCKUN EHTP
«DyHIaMeHTaIbHBIE OCHOBBI OMoTexHOoJorum» Poccuiickoii akanemun Hayk» (DOULl buorexnonoruu
PAH): opurmanshsrii caiit. — URL: http:/www.fbras.ru

2 MdepepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAay4YHOE yupexaenue «Bcepoccuiickuii HaydHO-
HCCTIE0OBATEIIbCKUN  HHCTUTYT CEIIbCKO-X03SMCTBeHHON Omotexnonorun» (®PI'BHY BHUUCH):
ounmaneHeii caiit. — URL: http:/www.vniisb.ru

3MenepanbHOEe  TOCYJApCTBEHHOE  OIOMHKETHOE HayuyHoe yupexaeHue «DenepaibHbIi
HCCIIEIOBATENILCKHI LIEHTP BCepoCcCUiiCKMii MHCTUTYT F€HETHYECKUX pecypcoB pactenuit umenu H.U.
Basuiosa» (PI'BHY ®UILL BUP): opunmanshsiii caiir. — URL: http:/www.vir.nw.ru

4 ®enepanbHOE roCyJapcTBEHHOE OIOKETHOE HAyYHOE yupexacHue «Bcepoccuiickuii HayqHO-
HCCTIE0BATENIbCKUN HHCTUTYT CEIbCKO-X03siicTBeHHON MuKkpoouosiorun» (OPI'BHY BHUUCXM):
ounmanehsii caiit. — URL: http:/www.arriam.ru

> denepadbHOE TOCYAAapCTBEHHOE OIOKETHOE HaydHoe yupexiacHue «DemepaibHblii
uccaeaoBarenbekuil 1eHTp MucTuTyT nuronoruu u reHetukun Cubupckoro otaeneHus: Poccuiickoi
akagemuu Hayk» (PI'BHY UIul' CO PAH): opunmansuerii caiit. — URL: http:/www.bionet.nsc.ru
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» QdenepanbHOE TOCYJIAPCTBEHHOE aBTOHOMHOE OOpa30BaTENIbHOE YUPEKIECHUE
BbICIIIET0 00pa3oBaHus «MOCKOBCKUH (PU3UKO-TEXHUUECKUNA UHCTUTYT) HAITMOHATLHBIN
uccnenoBarenbekuii neHTp» (PrrAOY BO MOTH)";

» (denepanbHOE TOCYJAPCTBEHHOE OIOMKETHOE 00pPa30BATENBHOE YUPEKICHUE
BbICIIEr0 oOpa3zoBaHus «MOCKOBCKHI TOCYIapCTBEHHBI  YHUBEPCUTET HMEHU
M.B. Jlomonocosa» (PI'BOY BO MI'Y)%

» (denepanbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pPa30BATEIBHOE YUPEKICHUE
Boiciiero oOpazoBanust «CaHkT-IleTepOyprckuii rocyaapCTBEHHBIH YHUBEPCUTET)
(®I'BOY BO CII6I'Y);

* (denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE OOpa30BaTEIbHOE YUPEKIACHUE
Bbicliero  oOpazoBaHus «HoOBOCHMOMpPCKMI  HAIMOHAIBHBIA  HCCIEI0BATEIbCKUN
rocyjapcTBeHHbI yHuBepcute (PI'AOY BO HI'Y)Y

* denepa’abHOE TOCYAAPCTBEHHOE OIOKETHOE O0pa30BATENbHOE YUPEKIECHUE
BbICIIEr0 oOpa3zoBaHus «PoccHUUCKUII TOCYIapCTBEHHBIA arpapHbIil YHUBEPCUTET —
MCXA wumenu K.A. TumupszeBay (OI'BOY BO PIrAY-MCXA umenu
K.A. Tumnpsizesa)’;

* ABTOHOMHasi HEKOMMepueckas o0pa3oBaTeibHasi OpraHU3alUsl BBICIIETO
o6pasoanms «Hayuro-Texnonornueckuii yuusepenrer «Cupuyce» (HTY «Cuprycy)®.

CoBpeMeHHbIE  HallpaBJICHUS  pPa3BUTHS  arpoOMOTEXHOJNIOTHHA.  Meroabl

7
OMOTEXHOJIOTHH B HAyKE U MPaKTUKE. JleMOHCTpaIus BUICOPOIUKOB .

! q)eﬂepaHLHOC TroCcyaapCTBEHHOC AaBTOHOMHOC 06p330BaTCJ'H>H06 YUPCIKACHHUEC BbICIICTO

obpa3zoBaHust «MOCKOBCKMHA (PU3MKO-TEXHUYECKUH MHCTUTYT) HAI[MOHAIBHBIA HMCCIEI0BATENbCKUNA
uentp» (PI'AOY BO MOTN): odpunmanshselii caiir. — URL: http:/www.mipt.ru

2 DenepanbHOE TOCYIApCTBEHHOE OFO/DKETHOE 00pa3oBaTeIbHOE YYPEXKICHHE BBICIIETO
oOpazoBaHusi «MOCKOBCKMI TOCYAapCTBEHHbIM yHuBepcuteT uMeHn M.B. JlomoHOCOBay:
ounmaneueii cait. — URL: http:/www. msu.ru

 ®enmepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pPA30BATENHHOE YUPEKICHHE BBICIIETO
oOpazoBanus «Cankt-IlerepOyprckuii rocynapcrBeHsblit yHuBepcurer» (®I'BOY BO CII6IY):
ounmanehsii caiit. — URL: http:/www.spbu.ru

@denepalibHOE TOCYIapCTBEHHOE AaBTOHOMHOE O0pa30BaTEIbHOE YUYPEKICHHE BBICILIErO
obpazoBanus «HoBocHOMpPCKHi HAIIMOHAIBHBINA UCCIIEI0BATEILCKUI rOCy1apCTBEHHBIN YHUBEPCUTETY
(®r'AOY BO HI'Y): odurmanssrii caiit. — URL: http:/www.nsu.ru/n

@denepanbHOe TOCYJApCTBEHHOE OIO/PKETHOE 00pa3oBaTelbHOE YUPEKICHHE BBICIIETO
oOpazoBanusi «Poccuiickuii TOCymapcTBeHHBbIM arpapHblii yHuBepcuteT — MCXA wnmenn K.A.
TumupszeBay (PI'bOY BO PTAY-MCXA umenu K.A. Tumupszesa): opununanbueii caidt. — URL:
http:/www.timacad.ru/

ABTOHOMHAsE HEKOMMepueckas oOpa3oBaTeibHas OpraHu3alus BBICIIEr0 O00pa30BaHUS
«Hayuno-texnonorndeckuii yauBepcuteT «Cupuyc» (HTY «Cupuycy»): opunmansusiii cait. — URL:
http:/www.siriusuniversity.ru/

"Cwm. MPUIIOKEHHUE.
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Jlabopamopnvle u npakmuueckue pabomol

Uccnenosarenbckast pabota «Co3nanne OMOIOTHYECKN aKTUBHBIX J100aBOK U
BUTaMUHOBY.

HccnenoBatensckas paboTa «BbIBegeHune HOBBIX COPTOB pACTEHHA, MOPOJ
’KMBOTHBIX C 33JJaHHBIMU CBOWCTBAMU.

HccnenoBarenbckas padbora «Co3znanue OakTepuid, COCOOHBIX MepepadaThiBaTh
He(Th U YCTPAHATDH MOCIEACTBHS €€ PA3IUBOB: ITIOCHI U MUHYCBI».

Okckypceus («bruoTexHomorus: HayKa U )u3Hb») B By3 uiu HUU.

2. O01He MOHATHSI OMOTEXHOJIOTHH (2 1)
[TonsitTue OWOTEXHOJOTHUU. 3ayeM 4YeJOBEKY OHOTEXHOJOTMH, B YeM UX
PEUMYIIECTBO Mepe] XUMUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IMPOMBIINIJIICHHBIC MUKPOOPTaHU3MbI, KJICTKH 1 TKaHU paCTeHI/Iﬁ, KHNBOTHBIX.

Jlabopamophvie u npakmuueckue pabomol
[Ipaktuueckass pabora «llpumepsl mnpuMeHeHHs] OHUOIOTHYECKUX OOBEKTOB

B TBOEHU KU3HN.

3. OcobeHHOCTH arpooHoOTeXHOJOTHH (4 1)

enu u 3amaun arpoouoTexHoJoruu. OCHOBHBIE OOBEKTHI arpOOUOTEXHOJIOTHH.
buotexHomornueckre moaxoasl IS HAJEKHOTO COXPAaHCHHS KOJUICKITUN TeHETHICCKUX
PECYPCOB pacTEHUH 1 )KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VItro u KprokoyuieKuusax. Poct
Y pa3BUTHE KUBOTO OOBEKTA B 3aMKHYTOM CUCTEME B KOHTPOJUPYEMBIX YCIOBHUSIX: KaK
3TO BO3MOYKHO.

OcHOBHBIEC TTOMEIIEHUS JJIs TTOJTHOLICHHOUW paboThl JabopaTopuu OMOTEXHOJIOTHI
(ramuHapHas ~ KOMHATa, CBETOBas, aBTOKJIaBHAS KOMHATHI, MTOMCIIICHHE
JUTSI IPUTOTOBJICHUSI TUTATEIBHBIX CPEJl, MOCUHAs): UX (PYHKITMOHA U OCOOEHHOCTH.

OcHoBHBIE TIPHOOPHI IJII OpraHU3aIMu  JabopaTOpuu OUOTEXHOJOTHH, HUX
(GYHKIIMM ¥ BO3MOXHOCTH (aBTOKJIAaB, CyXoxapoBou mmkad, auctwuisatop, pH-metp,
BEChl, JIaMUHAp-OOKC, CTEPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KJIMMaTH4ecKass kamepa, Y @-uoHu3aTop, XOJOAWIBHUKUA JJIi XPAHCHUS MUTATEIbHbIX
cpen u Ap.). MHCTpyMeHTBl IJisi NMPUMEHEHUS METOJ0B OMOTEXHOJOTUM PACTCHUMN
(mpenapoBajibHas WIJIa, CKaJIbMelb, TMHUHIET, HOXHUIBI). OCHOBBI TEXHUKHU
0e3onacHocTH Tpu padore ¢ mpubopamu. OCHOBHBIE TPUOOPHI ISl OpPraHU3alN
nabopaTopur OMOTEXHOJIOTHH: aBTOKJIAB, CyX0KapoBo# mikad, auctwmsitop, pH-merp,

BCChI, HaMI/IHap-6OKC, CTCpUIN3aTOpP MHCTPYMCHTOB, CBECTOBAsA YCTAHOBKA,
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KJIMMaTH4ecKass kaMmepa, Y P-uOHU3aTOp, XOJOJAUIBHUKA U1 XPAHEHUS IUTATEIbHBIX
cpen u ap. MHCTpYMEHTHI AJii NPUMEHEHHS METOJIOB OMOTEXHOJOTHH PACTEHUM:

npcrapoBaJibHaA vUrja, CKaJbIICIb, IMHICT, HOKHUIBI.

Jlabopamopnuie u npakmuueckue pabomoi

[Ipaktrueckas padota «KynpTypHOE pacTeHUE B KYJIbTYypajJIbHOM COCY/E: ONMUIIH
pacTeHue B IPOOUPKE.

HccnenoBarenbckast pabota «PocT uepeHKOB pacTeHUI B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyJbTypa KJIeTOK U TKaHeH (8 1)

Metonbl KyJabTyphl KJIETOK U TKaHeH B cenekuuu. KautycHas kynerypa. Kynerypa
KJIETOK W arperaroB kjeTok. Kynbrypa mnpotorutactoB. llomyueHne comaTH4eCKHX
TUOPHUIOB METOJIOM CIUSIHUSI U30JMPOBAHHBIX IPOTOILJIACTOB.

Kiierounas ceneknusi. Mcrnonp30BaHue ralyioOnIMK B CEJEKIIHH.

[Ipumepsl TpUMEHEHHUS KYJIbTYP KJIETOK M TKAHEW B HAYYHBIX HCCIEHOBAHUSX U
B npakTuke pa3ananbix HUUW: 3HakOMCTBO ¢ IUTEpaTypol — HAYYHBIMU ITYOTHKAITUSIMA
0 pa3HbIM 00BEKTaM (MUKPOOBI, paCTEHUS, S)KUBOTHBIE).

XapakTepucTHKa KICTOK, KyJbTHBUPYEMBIX IN Vitro. MopgdoreHeTHIecKue myTu
pa3BUTHUS KJICTKH iN Vitro.

M3BecTHBIE KOJJIEKIIMM OMOTEXHOJOTUYECKUX OOBEKTOB — HMX pOJib, 3a/ayH,
coctaB, mnpuMmepbl (iN VILr0  KOJJICKIMM  PACTEHHWH, KOJUICKIIMHA  IITAMMOB
MUKpOOpraHu3MoB. CeMuHap Mo MPOYUTAHHOH JIUTEPATYPe, JOKIIAIbI 00YUYAIOIIUXCS).

buoTexHonorus mponu3BOACTBA KYJIbTYPhI KJIETOK, TKAHEH U OPTaHOB PACTCHUMU.

Jlabopamophvle u npakxmuueckue pabomoi

ITpakTrueckas padota «lIpoTomnaacTsl KIETOK».

UccnenoBarenbckas padora «CylliecTBYIOUIME KOJUIEKIIUKA KJIETOK U IITaMMOB
B Poccun 1 BX poJib B pa3BUTHHM T€HETUYECKUX TEXHOJIOTHUI.

UccnenoBarenbckas padota «I'.J1. KaprieueHko Kak reHeTHK-3KCIEPUMEHTATOP

U OMOTEXHOJIODY.

5. IInTaTeJbHbIE CPeabl A arPOOMOTEXHOIOT il (2 )

Makpo- ¥ MHKPO3JIEMEHThI, UCTOYHUKHU YTIIEBOJOB, BUTAMHHBI, JKCITUPYIOIINE
areHThl. THUIBI MTUTATEIBHBIX CPEJ] — )KHUJKHUE U TBEPIIbIC.

[TutaTenbHble cpeabl aisi OMOTEXHOJOTMH pacTeHuid. Pa3zpaboTka HOBBIX

MUTATENIbHBIX CPEJ], B TOM YKCJIE BKIIIOYAIOLIUX OMOCTUMYIISITOPBI U IPYTHE PETYIATOPHI

17



pocra. MeToapl ONTUMHU3ALMM INUTATENbHBIX cpel. (OCHOBHBIE KOMIIOHEHTHI
OUTATEIbHBIX cpel (MaKpOdJEMEHTbl, MHKPOIJIEMEHThl, HCTOYHUKU YTJIEpOJa,
BUTAMMHBI, >KEJIMPYIOIIHE areHThbl, PEryyiaTopsl pocta). YpoBeHb pH mnurarenbHOM

Cpenbl U €ro BIMSHUE HA pa3BUTHE pacTeHni. Becol, pH-meTp.

JlabopamopHhvie u npakmuueckue pabomol

JlabopatopHasi pabota «IluTaTenbHble cpelbl U YCIOBUS KyIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIIbHBIX KIIETOK U TKAHEID.

[Ipaktuueckass pabota «llpuroroBieHue CTOKOBBIX (MaTOYHBIX) PACTBOPOB
MAaKpO- U MUKPO3JIEMEHTOB NIUTATENBHOM Cpeibl 1o mponucu Mypacure u Ckyray.

[IpakTueckass padbota «lIpurotroBiieHHEe MUTATENIBHBIX CpEd JJIsI BBEACHUS

B KYJIBTYpY IN Vitroy.

6. Peryasiropnl pocTa Kak ¢gpaKkTophbl ycrexa 0HOTeXHOJOTHH pacTenuni (4 1)

Poct u pasButne pacrenmil. OcTaibHblE 3Tanbl OHTOreHe3a. Oomue
3aKOHOMEPHOCTH POCTA PACTCHUM.

OcHOBHBIE KJIACCHI (PUTOTOPMOHOB (AYKCHHBI, ITUTOKMHUHBI, THOOEPEIITUHBI,
ABK, stusnier u Ap.) u ux GyHKIMHA HA Pa3HbIX dTanax pa3BUTHUS PACTCHHUS.

N3BecTHBIE TEHETUYECKUE MEXaHU3Mbl, KOHTPOJMUPYIOLIME POCT U PA3BUTHE
pacTeHU.

DHJIOTeHHbIE U DK30T€HHBIE PETYIISITOPBI pOCTa PACTEHUH B IPOOUPKE.

JlabopamopHvle u npakmuueckue pabomoi
JlabopatopHnasi pabora «DeHoTUIIHMYECKas] OLIEHKA pOCTa M Pa3BUTHUS PACTCHHI

B 3aBUCHMMOCTH OT HAJIMYHA (I)I/ITOFOpMOHOB B IIMTATECILHOU cpeacH.

7. buorexnoJiorus pacrennii (10 u)

B03MOXXHOCTH IpUMEHEHUsI arpoOMOTEXHOJOTUNA B CEJIEKLUHUHU, CEMEHOBOJCTBE
Y TUTOMHUKOBOJICTBE.

bone3nu u ummyHurer pacrennit: ot H.M. Basuiioa 10 coBpeMeHHOCTH.

VYckopeHHass U TpaJuLUMOHHAs CEJIEKUUS: COKPAIaeM CPOKU IMOJIyYEHHS] HOBBIX
coptoB. OcHOBHBIE MeTOAbI cenekiuu. ['ubpuamszamnus. @opmbl oTOopa. OCHOBHBIE
HANpPaBJICHUS CEJICKIUH: YIy4YlICHHE YpPOKaWHOCTH, YCTOWYMBOCTU K OHMOTHYECKUM
U a0UOTHUYECKUM (haKTOpam.

O310pOBIIEHHE PACTEHMM OT BHUPYCOB C IOMOIIBIO METOJ0B OMOTEXHOJOTHUH:

MCTOJbI KYJIbTYPBI allTMKAJIbHBIX MCPUCTEM, TCPMOTEPAIINH, XECMOTCPAIIUH, KPUOTECPpaIlun
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M KOMIUIEKCHOW Tepanuu. [lomydeHue 0370pOBJIEHHOTO IMOCAJOYHOTO MaTephaia —
KITyOHe# KapTodess U CaXKEeHIIEB IJI0JOBBIX KYJIbTYP.

KynbTuBUpOBaHHE PACTUTENBHOTO MaTepuaiga B KyJabType IN VItr0: oCHOBHBIC
NPUHIUIB ¥ MOJICNU KyJIbTUBUpOBaHMs. KamrycoreHes, CyclieH3MOHHBIE KYJBTYPbhI
pacteHuil. MUKpopa3MHOXEHHE pacTeHud. DKOHOMUYECKUH 3(P(deKT OT BHEApEeHHUs
METOJIOB OMOTEXHOJIOTHH B PACTCHUECBOCTBO.

Kpuoxpanenue pacrenuii. Kpuornporekropsl. [locTkproreHHas pereHeparus.

buonorudeckne cpeicTBa 3amIUThl PACTCHHN: MPEUMYINECTBA W TMEPCIEKTUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ KUAKAM a30TOM, KPHOIIPOOUPKH.

Jlabopamophvie u npakmuueckue pabomol

[Ipaktnueckass pabora «Pa3MHOXKEHHE IUIOJIOBBIX PACTEHU YEPEHKOBAHHEM
Y MUKPOPa3MHOKEHHEM — IIPUMEP MaJIUHBI (WM 3EMIISIHUKH, €KEBUKH, CMOPOIUHBI)».

[paktrueckas padota «BBeneHue pacteHuil B KyJIbTypy IN VItro u nomuepxanue
YUCTOU KYJBTYPbI IKCIIJIAHTOBY.

[Ipaktrueckas padora «Pa3MHOXKeHHE KapTOens B MPOOUPKEH .

Uccnenosatensckast pabota «Kak moilydyaloT TOTOMCTBO  BEreTaTHMBHO
Pa3MHOXKAEMBbIX KYJIbTYp €CJIM HE CEMEHAMU ?»

UccnenoBarenbckass pabota  «BpIpanuBaHue pacTeHUl B MNPOOUPKE».

UccnenoBarenbckas padbora «Kak 00Xbs KOpOBKa yposkail crmacana —

0 COBPEMEHHBIX CITOCO0ax OMOIOTrHYECKOM 3aIIUThl PACTCHHIN.

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekium». 11 kimacc (34 1)

1. 'eneTuueckue pecypcnbl Poccun (6 1)

CTpaTeruu COXpaHECHHUs] TeHeTH4YecKuX pecypcoB. CoxpaHeHue pacTeHwii in Situ
H X Situ.

buopecypcubie koymekiuu Poccum. Koieknuss reHeTM4ecKHX pecypcoB
pactenuii BUP. D'epbapuiit BUH. Komiekiusi reHeTHYecKux pecypcoB >KUBOTHBIX
BHUUI'PXKX. Komnekuuu kinerok u mramMmmoB BHUHNCXM. [lemoHcTpanus

1
BHACOPOJIMKOB .

JlabopamopHvie u npaxmuueckue pabomol
Uccnenoparenbckas padbora «Ilo marepuanam popyma «I'eHeTuueckue pecypcsl

Poccumn» (BeIOpaTh 1000 TOKIIAT ¥ IOATOTOBUTE IO HEMY COOOITICHUE).

Lo MIPUJIOKEHUE.
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2. OCHOBBI TeHEeTUKH M cejeknunu (8 1)

HacnencTBeHHOCTh M1 U3MEHUYUBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3meHunBOCTh MyTallMOHHAS U MOJU(UKAITMOHHAS.

['en — MarepualnbHBII HOCUTEIb HACIECACTBEHHOCTH W W3MEHUYHMBOCTH.
HyxiienHoBbie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kietok. Permnkanusa [JHK. OcHoBHas norma MosexkysisipHoi ouosnoruu. TpaHcKpurims.
Tpancnsauua. Myrannu.

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

B 1920 u 2020 rr. JlemoHCTparus BI/II[eOpOJII/IKOBl.

JlabopamopHhvie u npakmuueckue pabomol
[Ipaktrueckas pabota «MoaudukaloHHass K3BMEHYUBOCTh B MPUPOJIE» (COOpaTh
Y CPABHUTH JINCThS, IBETKU C OJJHOTO PACTEHUS W/ WU C PA3HBIX).

UccnenoBarenbckas padota «I'MO — 310 MmyTauuu uinm Mmoaugukanun?»

3. Mn:xkeHepusi B Ouosiornu pacrenmii (15 4)

Knerounast u reHHass HHKEHEPUS PACTCHUH JJIs1 PA3BUTUS CEIICKLINU.

[TpupoHO-TpaHCTEHHBIE PACTCHUS.

Pacrenus-6nodadbpuxu.

buorexHonornueckre MeToIbl B CEJIEKLIIMU PACTEHUM.

['eHeTHUECKOE PENAKTHUPOBAHUE KYJIBTYPHBIX pACTEHUH. UeM TI€HEeTHYeCKOoe
pEAaKTUPOBAHUE OTINYAETCS OT TEHETUUECKOW MOAN(DUKAIIIH.

[Torck HOBBIX T€HOB-MHUIIICHEH: CyliecTByomue Metoauku. [Iposenenue in silico
aHanusa.

['eHHass wWHXEHEpUs 3€PHOBBIX KyJNbTyp. ['€HHas WHXKEHEepUs XJIOMYATHHKA.
I'ennas wHxenepusa tomara. ['eHHas wHXeHepus cou. ['eHHas MHXKEHEpHUs IJI0JOBBIX

KyJbTyp. | 'eHHast urmkenepus kaprodens. Jlemoncrparus BHICOPOIHKOB’,

Jlabopamopuvie u npakxmuyeckue pabomuol
[Mpaktuyeckas padota «IIpoBenaenue in Silico aHamu3a a1 MOKMCKAa HOBBIX T€HOB-

MUIIIEHEHN T PeIaKTUPOBAHUS KYJIBTYPHOTO pacTeHus (Ha BEIOOD)».

4. UnskeHepusi B OHOJIOTHH KMBOTHBIX (5 1)
CoBpeMEeHHBIE METOJIbI B JKMBOTHOBOJICTBE: TpPAHCIIAHTAIUS SMOPHOHOB,

XUMCPHLIC J)KUBOTHEIC, KIIOHUPOBAHHUC.

Lom. MIPUJIOKEHUE.
2Cm. MPUIIOKEHHUE.
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I'ennas WHKCHCPUS B )KUBOTHOBOJCTBC.

Jlabopamopnvle u npakmuueckue pabomoi

[TpakTuaeckas padora «IIpoBenenwue in Silico aHamM3a I MOMCKA HOBBIX TCHOB-
MHUILICHEH /T peJaKTHPOBAHUS YKUBOTHOT0» (Ha BBIOOD).

HccnenoBatenbckas pabota «['eHHass WHXCHEPHUS JKUBOTHBIX: apryMEHTHI

3a U POTHBY.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temwl 3auamuul

Konuuecmeo

yacoe

OcHognoe cooepaicanue

Moayiab «ArpoTexXHOJ0THHM HACTOsIero u oyaymero». 10 kiaace

1. BuorexHomorus Kax HayKa

4

Hctopust BOSHUKHOBEHHUS HAYKH,
OCHOBHBIE pa3Jieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMH HAyKaMH
(bmonorueii, 00TaHUKOM, 300JIOTHEH,
MUKPOOHOJIOTHEHN, ONOXUMHUECH,
dbuzunosnoruei, TeHETUKOM,
MEJIMIIMHOWN) U OTPACIAMU
MPOMBITIUICHHOCTH (TIUIIIEBAs, JIETKas ),
CEJIbCKOTO XO35MCTBA
(’KMBOTHOBOJICTBO, PACTCHHUEBOICTBO)
1 3JIpaBOOXPAHCHUEM, U3BECTHBIC
By3bl 1 H1U, cBsi3aHHbIE

¢ OMOTEXHOJIOTHCH:

O®UI] buorexnonoruu PAH,

dI'bHY BHUUCEB,

OI'BHY ®UILL BUP,

OI'BHY BHUNCXM,

Buowt oesmenvnocmu obyuarowuxcs

PackpriBath copepkaHue TEPMUHOB
Y TIOHSATUM: HayKa, OMOTEXHOJIOTHS,
arpoOHMOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
HCCIICIOBAHUM M IIPOTHO3UPOBATH
PE3YNbTATHI IKCIIEPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAyUHBIC
IIKOJIBI B 00J1aCTH OMOTEXHOJIOTHH.
Paznuyath pa3nens OMOTEXHOJIOTUN
KaK HayKH.

CpaBHUBATH CBSA3b OMOTEXHOJIOTHHI
C pa3JIMYHBIMH OTPACIISIMU HAYKH H
MIPOMBIIIICHHOCTH.

BBIABIATH paznudust MEXIy
pazzenamMu OMOTEXHOJIOTHH.
dopMyHpoBaTH U OOBSICHATH

IMIPUHOUIT PA3BUTHUSA HAYKH
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Temuvl 3anamuu

2. O0ume moHATHSA

OMOTEXHOJIOTUH

Konuuecmeo

yacose

OcHognoe cooepaicanue

OI'BHY Ullul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BOMIY,

dI'bOY BO CIIol'Y,

OI'AOY BOHI'Y,

OI'bOY BO PTAY-MCXA nmenu
K.A. Tumupszesa.

CoBpeMeHHbIE HalPaBJICHUS PA3BUTHUS
arpoOuoTexHoyioruii. MeToab

OMOTEXHOJIOTHH B HAYKE U MPAKTHKE

[ToHsITHE OMOTEXHOJIOTUU. 3aUeM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM HX
MIPEUMYIIECTBO MEePe]l XUMUUESCKUM
cuaTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUH: TIPOMBIIIJICHHBIE
MUKPOOPTraHU3MbI, KIETKUA U TKaHU
pacTeHUl, )KUBOTHBIX.

[TpakTrueckas padota «[Ipumepsr

Buowl oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinonHeHne npeoKeHHbIX
HCCJIEIOBATEILCKUX PaboT:
«Co3nanue OMOJOrNYECKH aKTUBHBIX
100aBOK 1 BUTAMUHOBY, «BbIBeieHUE
HOBBIX COPTOB PacTEHUH, OPOJ
KUBOTHBIX C 33JITaHHBIMU
cBoiicTBaMmn», «Co3aaHue OakTepHid,
CIIOCOOHBIX NIepepadaThIBaTh HEPTH

U YCTPaHSATh MMOCIEIACTBUS €€
Pa3JIMBOB: TJTIOCHl U MUHYCBD».
OkcKypeunst «buoTexXHOIOTH: HayKa

Y )u3Hb» B By3 i HU
PackpbIBaTh cofepkaHue TEPMUHOB

1 MOHATHH: 00BEKTH OMOTEXHOJIOTHH,
KJIETKW U TKaHU PACTEHUM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh mporece
OMOTEXHOJIOTMYECKOTO MPOU3BO/ICTBA.
XapakTepu3oBaTh Pa3JINYHbIE

00BEKTHI OMOTEXHOJIOTHIA.
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Temuvl 3anamuu

3. OcobennocT

anO6I/IOT€XHOJIOFI/II/I

Konuuecmeo

yacose

OcHognoe cooepaicanue

IMPUMCHCHUA OMOJIOTUTYECKUX

00BEKTOB B TBOCH JKH3HN

[enu v 3aga4n arpoOMOTEXHOJIOTHUH.
OCHOBHBIE 00OBEKTHI
arpoOMOTEXHOJIOTUH.

buorexHonoruueckue IO X0 AbI

Buowl oesmenvnocmu obyuarowuxcs

Paznuuath mpoOMBIIILICHHbIE
MUKPOOPTaHU3MBI, KJIETKU U TKaHU
pacTeHuH, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKNE OOBEKTHI.
CpaBHHBaTh MeX 1y COOOM TIPOIIECChI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTUH.

BrisiBnsate Hanbomnee s PpekTuBHbBIC
00BEKTHl OMOTEXHOJIOTHH.
XapakTepru3oBaTh 0COOCHHOCTHU
CTpOeHUS U (QYHKIIMH Pa3IUIHBIX
OMOJOTUYECKUX OOBEKTOB.
dopMynupoBaTh U OOBICHSITH
MPUHITUTT paOOTHI
OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA
BBIOPAHHOM TPYNIIBI BEIIECTB/
MaTepuasoB

PackppIBaTh cofepkaHue TEPMUHOB
Y TIOHSATHUM: COXPAHEHUE PACTCHUH

Y )KUBOTHBIX, BUBI KOJUICKITUH

ICHETHYCCKOI'O p33H006p3.31/I51.
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

JUTSl HAJISKHOTO COXPaHEHUs
KOJUIEKIIUH TeHETUYECKUX PECYPCOB
pacTeHU U )KUBOTHBIX. [loHATHS

0 MOJIEBBIX, IN Vitro

U KpUOKOoJIIeKIusiX. PocT u pa3BuTue
KUBOTO 00BEKTa B 3aMKHYTOMH
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBUSX: KaK 3TO BO3MOKHO.
OCHOBHBIE TTOMENIEHUS

JUTSI TIOJTHOIIEHHOW PaboThI
nabopaTopun OMOTEXHOJIOTHH
(TaMuHapHAss KOMHATa, CBETOBAS,
aBTOKJIaBHAss KOMHATHI, TIOMEIIICHUE
JUTSI IPUTOTOBJICHUS TUTATEIBLHBIX
cpell, MoeuHast ): uX QyHKIIMOHAT

U 0COOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSL OpTaHu3aIiy JadbopaTopuu
OMOTEXHOJOTUH, UX (DYHKIIUU

Y BO3MOKHOCTH (aBTOKJIAB,

CYX0KapoBoi 1mikad, TUCTUILIATOP,

Buowl oesmenvnocmu obyuarowuxcs

OnuceIBaTh MPOLIECC COXPAHECHUS

Y Pa3MHOKEHUS PACTEHUM

B KOHTPOJUPYEMBIX YCIOBUSX CPEJIbI.
Xapakrepu3oBaTh pa3bl pocTa

Y Pa3BUTHS PACTCHUU B 3aMKHYTOU
CUCTEME.

PaznuyaTe npeumyiiecTsa

Y HEJIOCTATKU Pa3IMYHBIX THUIIOB
KOJIJIEKIIUH.

CpaBHMBATH 3TaIbl padOTHI

B JJabopaTopuu OMOTEXHOJIOTHH.
BrisBisats Hanbonee sppexTuBHbIC
MPUEMBI JJIsl COXpaHEHUST 00pa3IoB
PAaCTEHUH U )KUBOTHBIX.
Xapaktepru3oBaTh OCOOCHHOCTH
cTpoeHus v GyHKIIUUA 00pa3IoB
pacTEeHUM.
dopMynHpoBaThH u OOBSICHSTH

IIPUHLINAN KPUOKOHCEPBALMY PACTEHUMN
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

pH-metp, Becsl, laMuHap-00Kc,
CTEpUIIN3ATOP UHCTPYMEHTOB,
CBETOBasl yCTAaHOBKA, KJIIMMaTUYECKas
Kamepa, Y @-uoHu3arop,
XOJIOUIIBHUKHY JIJIS1 XPAHEHHUS
NUTATENBHBIX CPEX U Ap.).
HMHCTpyMEHTBI U1l IPUMEHEHHUS
METO/10B OMOTEXHOJIOTUU PACTEHHI

(mpemapoBaibHas UTJIA, CKAJIbIIENb,

MUHIIET, HOXKHUIIBI). OCHOBBI TEXHUKHU

0e30macHOCTH MpU padoTe

¢ npubopamu. OCHOBHbIE TPUOOPHI
IUTS OpTaHU3aIuH 1TabopaTOpUH
OMOTEXHOJIOTHU: aBTOKJIAB,
CyX0kapoBo# mKad, TUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEpUJIN3aTOP HHCTPYMEHTOB,
CBETOBAas yCTaHOBKA, KIIMMAaTHYECKas
Kamepa, Y @-uoHu3arop,
XOJIOIWTBHUKHY JIJISI XPaHCHUS

IMUTATCIBbHBIX CPpEA U 1P.

Buowl oesmenvnocmu obyuarowuxcs
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Temuvl 3anamuu

4. KynbpTypa KJIETOK U TKaHEH

Konuuecmeo

yacose

OcHognoe cooepaicanue

WMHCTpYMEHTHI 1JIs1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUU PACTEHUI:
npenapoBajibHas UIJIA, CKAJIBIIEb,
NUHLET, HOKHULIBIL.

[TpakTnueckas padbora «KynabTypHOE
pacTeHue B KyJbTYPAJIBHOM COCYZE:
OIMILIY PACTEHUE B IPOOUPKE.
UccnenoBarenbckass padora «Poct
YEPEHKOB PACTEHUI B BOJIE C Pa3HBIM
ypoBHEM pH»

MeTtonbl KyJIbTYpbI KIETOK U TKAHEN

B cenekunn. KamycHas KyneTypa.
KynbTypa KIeToK U arperaToB KJIETOK.
Kynberypa nporormiacros. [Tonydenune
COMAaTHYECKUX FMOPUI0B METOIOM
CIIMSIHUS U30JIMPOBAaHHBIX
IPOTOIIACTOB.

Krnerounas cenekuus. Mcnonb3oBanue
raruIouuu B CEJIEKLIUN.

[Ipumepsl TpUMEHEHUS KYJIBTYP

KJIETOK U TKaHEH B HaY4YHBbIX

Buowl oesmenvnocmu obyuarowuxcs

PackpsIBaTh cojiepkaHue TEPMUHOB
Y MOHSTUN: KAJUTyC, TPOTOIIACT,
COMAaTUYECKUHN THOpU/I, TaIION]I,
ITaMM.

OnuceIBaTh mpoIece
KYJIbTUBUPOBAHHS KJIIETOK U TKAHEN
PAaCTEHUH U )KUBOTHBIX.
XapaKTepu30BaTh pa3HbIE ATAIbI
KYJIbTUBUPOBAHHS KJIIETOK U TKAHEHN
pacTeHUN U )KUBOTHBIX.

Boisinsate Hanbosee 3¢ pexTuBHbIE
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

UCCJICIOBAHMSX U B MMPAKTUKE
paszmnunbix HUUW: 3HaKOMCTBO

C JIUTEPATYpPON — HAYUYHBIMHU
MyOJIMKALUSIMU 10 Pa3HBIM 00bEKTaM
(MUKpOOBI, pacTeHUs, >)KUBOTHbIE).
XapakTepucTrka KIETOK,
KyJIbTUBUPYEMBIX IN VItro.
MopdoreneTnyeckue myTH pa3BUTHUS
KJIETKH IN VItro.

H3BecTHBIE KOJUICKIIUU
OMOTEXHOJIOTUYECKHX 0OBEKTOB —

WX POJib, 33/1a4l, COCTaB, MPUMEPHI
(in Vvitro xoyIeKIMK pacTeHUH,
KOJUIEKIIMM IITAaMMOB
MUKpoopranu3moB. CemMuHap

10 IMIPOYMTAHHOM JIUTEPATYPE,
JTIOKJIJIbI OO YYarOIIUXCs).
buorexnonorus npon3BoacTBa
KYJbTYpPbI KJIIETOK, TKAHEW 1 OPraHOB

PaCTCHUM.

Buowl oesmenvnocmu obyuarowuxcs

METO/Ibl KyJIbTUBUPOBAHUS KJIIETOK
Y TKAaHEW pACTEHUH, )KUBOTHBIX,
MHKPOOPTAHU3MOB.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTpOCHHS U (PYHKITUU KIIETOK

Y TKAaHEW pACTEHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMynupoBaTh U OOBICHSITH
MIPUHIIUIT BBLDKUBAEMOCTH, POCTA

Y Pa3BUTHS KYJIbTUBUPYEMBIX KIIETOK

U TKaHEeH
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Temuvl 3anamuu

5. IluraTenbHbIE Cpeabl

JUISL arpOOMOTEXHOJIOT U

Konuuecmeo

yacose

OcHognoe cooepaicanue

[Ipaktuueckas padora «IIporomnactst
KJIETOK).

Uccnenoarenbckas paboTa
«CylIeCTBYIOIINE KOJUICKIIUHA KIETOK
U mTaMMOB B Poccuu u ux poib

B Pa3BUTHUU I'€HETUYECKUX
TEXHOJIOTUID.

Uccnenoarenbckas paboTa

«I".J. KapnieueHKo Kak reHeTHK-
HKCIIEPUMEHTATOP U OMOTEXHOJIO
Makpo- 1 MUKpPODIJIEMEHTHI,
MCTOYHUKH YTIJI€BOJOB, BUTAMUHBI,
JKEJIMPYIOIIUE areHThI. T UIIbI
MUTATENIBHBIX CPEel — KUJIKUE

U TBEP/IbIE.

IIurtaTenbHble Cpeab

JU1s OMOTEXHOJIOTUM PACTCHUI.
Pa3paboTka HOBBIX MUTATEILHBIX
Cpel, B TOM YKCJI€ BKIIOYAIOIIUX
OMOCTUMYIISITOPHI U IPYTHE

peryisTopsl pocta. Metozsl

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y NIOHATHIN: IIUTATEIbHAs Cpena,
KOMIIOHEHTHI IUTATENBHOMN CPEIBI,
pH pactBopa.

OnuceIBaTh IPOLECC TPUTOTOBICHUS
[IATATEIBHBIX CPEel Ul Pa3HBIX
00OBEKTOB.

XapakTepu3oBaTh IpoLEecC
[IPUTOTOBJICHUS MUTATEIBHBIX CPEL

B 3aBHCHMOCTH OT BBIOPaHHOTO

00BEKTa HCCIICO0BaHUA.
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

ONTUMU3ALUU [TUTATEIbHBIX CPEI.
OcHOBHBIE KOMIIOHEHThI MUTATEIbHBIX
cpen (MakpOlJIEMEHTHI,
MUKPO3JIEMEHTbI, ICTOYHUKH
yIiiepoaa, BATAMHUHBI, dKETUPYIOLIUE
areHThl, PETYJATOPBI POCTA).

YposeHb pH nuraTenbHOM cpeasbl

Y €ro BIIMSHUE HA Pa3BUTHE PACTECHUM.
Becsl, pH-MeTp.

JlabopaTtophas pabota «IlutarensHbie
Cpeabl U YCIOBUS KYJIbTUBUPOBAHUS,
KYJbTYPbl PACTUTEIBHBIX KIETOK

Y TKaHE».

[IpakTrueckas padbora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) pACTBOPOB MaKpO- U
MUKPOAJIEMEHTOB NMUTATEIBHON Cpe/Ibl
o npornvicu Mypacure u CKkyray.
[IpakTiueckas padbora
«IIpuroroByeHre MUTATENBHBIX CPETT

IUIsL BBEAICHUS B KYJBTYpY IN Vitro»

Buowl oesmenvnocmu obyuarowuxcs

Pa3znuuatrhk TUIBI MUTATEIBHBIX CPET

B 3aBUCUMOCTH OT 3aJlayu
KYJIbTUBUPOBAHUAI.

CpaBHHBaTh paCTBOPUMOCTH BEIICCTB
BO BpEMsI ITPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBAThH TUIIBI
MUTATEIBHBIX CPEJl B 3aBUCUMOCTH

OT WX COCTaBa.

BrisiBnsiTe Hanbosee BaKHbIC
KOMITOHEHTBI MUTATEIILHOMN CPEIIbI

Y TIPOTHO3UPOBATh dPdeKT

OT HEXBATKH KaXJI0TO

13 KOMIIOHCHTOB.

Xapaktepu3oBaTh (PyHKITUU
KOMITOHEHTOB TTUTATEIILHBIX CPE]I.
dopMymHpoBaTh U OOBICHSITH
MPUHITUT KYJIbTHBUPOBAHUS PACTCHHM
Ha TTUTATEIBHBIX CPEIax Pa3IMIHOTO

cocCraBa
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Temuvl 3anamuu

6. Perynaropsl pocta kak
(bakTophl ycnexa

OMOTEXHOJIOTUU PACTEHUI

Konuuecmeo
yacoe
4

OcHognoe cooepaicanue

Poct u pa3Butne pacreHuil.
OcranbpHbl€ 3TaIbl OHTOT€HE3A.
OO01Me 3aKOHOMEPHOCTH pOCTa
pPaCcTCHUM.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ru60epeunbl, ABK, aTunen u np.)
1 UX (YHKIIMU HA Pa3HbIX dTanax
pa3BUTHUS PACTEHHUS.

N3BecTHBIE TEHETUYECKHUE
MEXaHU3MBbI, KOHTPOJIUPYIOIIKE POCT
Y Pa3BUTHE PACTEHUU.

OHJIOTEHHBIE U YK30T€HHBIE
PETYJISTOPBI pOCTA PACTEHUM

B IIpOOUpKE.

JlaGoparopHas paboTa
«DeHoTUnMYECKas OLIEHKa pocTa

Y Pa3BUTHS PACTEHUMN B 3aBUCUMOCTH
OT HaJIu4usi GUTOTOPMOHOB

B IIUTATEIIBHON CPEAE»

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHATHUI: (PUTOTOPMOHBI,
PETYJIATOPBI pOCTa PACTEHUM.
OnuceIBaTh MpoOIECC POCTA

Y pa3BUTHUA PACTCHHIA.
XapakTepu3oBaTh IPOLIECC pOCTa

Y Pa3BUTHUS PACTCHUI B 3aBUCHMOCTHU
OT FT'€HOTHUIIA U OKPYKAIOIINX
YCJIOBH.

Paznmuuate QyHKIMHM peryasTopoB
pocrTa.

CpaBHuBaTh GYHKIIMU PETYISATOPOB
pocrTa.

BoIABISTE QYyHKITUU PETYISITOPOB
pocTa 1Mo mpeaiokeHHbIM Y deKrTam.
XapakTepu3oBaTb 0COOEHHOCTH
CTpPOCHUS U (DYHKITUU Pa3IUYHbIX
(UTOTOPMOHOB.

dopMyHpoBaTH U OOBSICHATH
MPUHITUTT BO3JEHCTBUS (PUTOTOPMOHOB

HA POCT U Pa3BUTUE PACTCHUU
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Temuvl 3anamuu

7. buotexHoorus pacTeHui

Konuuecmeo
yacoe
10

OcHognoe cooepaicanue

Bo3moxHocTn IMPUMCHCHUA

an06HOTeXHOHOFHfI B CCJICKIIMH,

CEMCHOBOACTBC U IIMTOMHHNKOBOACTBC.

bone3nn 1 UMMYHHTET PACTEHUI:

ot H./. BaBunoBa 10 COBpEMEHHOCTH.

Y ckopeHHas U TpaAUIMOHHAs
CEJIEKIIUS: COKpaIllaeéM CPOKHU
MOJTy4Y€HHUsI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIeKIuu. [ nbpuauzanmsi.
®opmebl oT6opa. OCHOBHBIE
HaIIPABJICHUS CEJICKLIUN: YIyUIlICHHE
YPOKaWHOCTH, YCTOMYUBOCTH

K OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

O310pOBJIEHNE PACTEHUI OT BUPYCOB

C IIOMOIIBIO METOJOB OMOTEXHOJIOTHUH:

METOJbI KyJIbTYPbI allUKaIbHbIX
MEpHUCTEM, TEPMOTEPAIIHH,
XEMOTEpANuu, KpuoTepanun

Y KOMIUIEKCHOM Tepanuu. [lonyuenne

0340POBJICHHOI'O ITIOCAA0YHOIO

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conepkaHne TEPMHUHOB
Y TIOHSATHI: CENEKIHS,
CEMEHOBO/ICTBO, MUTOMHUKOBO/ICTBO,
MHKPOPA3MHOXKECHUE PACTCHUM,
03JIOPOBJICHUE PACTCHUM.
OnuceIBaTh Iporece
MUKPOPAa3MHOXKEHHUS pACTCHUH,
CO3/IaHUSI HOBOTO UCXOJIHOTO
Marepuasa Jijisi CeJIeKIuu, oToopa,
03/IOPOBJICHHS PACTEHUH U MTOJTYUYEHHUS
03JI0POBJICHHOI'0 IT0CAI0YHOT0
Marepuala.

XapakTepu3oBaTh MPOLECC
YCKOPEHHOHU U TPAJULIMOHHOMN
CEJIEKIINU, MUKPOPA3MHOKECHMUS,
03JI0POBJICHUS PACTCHUM.

PaznuyaTh METO/BI CENIEKINU,
CIIOCOOBI 03/TOPOBJICHUSI PACTEHUM.
CpaBHUBATh METO/IbI CENEKIUH,
CHOCOOBI 03/TOPOBJICHUS PACTEHUH.

BriaBaars HanOonee 1 HauMeHee
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

Martepuala — KiryoHein kaprodens
Y CKEHIIEB TUIOZOBBIX KYJIBTYD.
KynbTuBupoBaHue pacTUTEILHOTO
MaTepuala B KyJabType in Vitro:
OCHOBHBIE TTPUHITUIIBI U MOJICNIU

KYJIbTUBHUPOBAHMU. KaJIJIYCOFeHGS,

CYCIIEH3UOHHBIE KYJIbTYPbl pACTEHUH.

Mukpopa3sMHOKEHNE PACTEHUM.
OxoHoMuueckuit dpPext

OT BHEJIPEHUS METOJIOB
OMOTEXHOJIOTMU B PACTEHUEBOCTBO.
Kpuoxpanenue pacreHuil.
KpuonporekTopsl.
[TocTKkpuoreHHas pereHepanus.
buonornyeckue cpeacTa 3allUuTh
PACTEHHMI: IPEUMYILECTBA

U TIEPCIEKTUBBI IPUMEHEHUSI.
Tepmoc u cocyn Jlproapa ¢ :KUIKUM

a30TOM, KPHOIIPOOUPKH.

Buowl oesmenvnocmu obyuarowuxcs

3¢ PeKTUBHBIE CITOCOOBI MOTYUCHUS
MCXOJIHOTO MaTepuaa

JUTSL CEJIEKIIMU; O3J]0POBIICHUS
pacTeHUN.

Xapaktepu3oBaTh 0COOCHHOCTHU

1 QYHKIIMA METOJIOB CEJICKIINH,
Croco0OB 03/10POBJICHUS PACTCHHUIA.
dopMynupoBaTh U OOBICHSITH
NPUHIMI TPAIUITHOHHON

Y YCKOPEHHOU CEJIEKLINU, TPUHLIUIT
paboThI TOTO UM MHOTO METO/Ia

O3JIOPOBJICHUS] PACTCHUN

[Ipaktuueckas padbora «Pa3zmMHOXkeHHE

IIJIO4OBBIX paCTeHI/Iﬁ YCPCHKOBAHHUEM
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Temuvl 3anamuu

WUTOTO 10 MOJIYJIIO

Konuuecmeo

yacose

OcHognoe cooepaicanue

Y MUKPOPa3MHOXKEHUEM — IIPUMEP
MaJIMHBI (MM 3EMJISTHUKH, €KEBUKH,
CMOPO/JIUHBI ).

[Ipaktrnueckas pabora «BBenenue
pacTeHuii B KyJIbTypy in Vitro

Y TIOJIJIEP>)KAHUE YUCTOU KYJIBTYpbI

OKCIIJIAHTOB».

[IpakTrueckas pabora «Pa3mMHOXeHHE

KapTodess B IpOOUpPKe.
HccnenoBarenbckas pabota

«Kak nosy4aroT noTOMCTBO

BET€TATUBHO PAa3MHOXKAEMBIX KYJIBTYP

€CJIM HE CeMEHaMM ?»
Uccnenosarenbckas paboTa
«BpIpanmBanue pacTeHUMN

B IIPOOUPKE».

UccnenoBarenbckas padota «Kak
00Kbs1 KOPOBKA YpOJKail criacajia —
0 COBPEMEHHBIX CITocobax

OMOJIOTMYECKOMN 3aIUThI PACTEHUI

Buowl oesmenvnocmu obyuarowuxcs
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

Monyab «CoBpeMeHHbIE OMOTEXHOJIOTHH B cejieknun». 11 kiace (34 v)

1. 'eHeTHyeCKE pecypchl

Poccun

6

Crpareruu coxpaHeHUs T€HETUUECKUX
pecypcoB. CoxpaHEHHE paCTEHHUI

in situ u ex situ.

buopecypcusbie komekunn Poccun.
Kosnekius reHeTHYecKuX pecypcoB
pactenuit BUP. I'epbapuit BIH.
Kosnekiust reHeTHYecKuX pecypcoB
>knBoTHEIX BHUNI PX. Komieknnn
kj1eTok 1 mrammMoB BHUMCXM.
HccnenoBarenbckas pabota

«ITo marepuanam gopyma

«I'enetTnueckue pecypcel Poccum»

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHATHI: COXPAHEHHE PACTECHUN
in situ u ex situ.

OnuceiBaTh IMpOoLCCC COXPAaHCHUA

pacTeHuii B ycimoBusx in Situ u ex situ.

XapaxkTepu3oBaTh CIIOCOOBI
COXpaHEHHUS PACTCHUH B YCIIOBUSIX
In situ u ex situ.

Paznmuuathk criocoObl COXpaHEeHHUsI

pacteHuit B ycimoBusx in Situ u ex situ.

CpaBHUBaTh OCOOCHHOCTH
COXpaHEHHUS PACTCHUH B YCIIOBUSIX

in situ u ex situ.

BoisBisats Hanbonee 3pPpexTuBHBIN
npUEM IS COXpaHEHHsI KOHKPETHOTO
oOpasiia pacTeHUH.
XapaxkTepru3oBaTh 0COOCHHOCTH

1 PyHKIIHH.

dopMyHpoBaTH U OOBSICHATH
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Temuvl 3anamuu

2. OCHOBBI T€HETUKH

U CEJICKIINH

Konuuecmeo

yacose

OcHognoe cooepaicanue

HacneacTBeHHOCTh U1 UBMEHYHUBOCTD —
OCHOBHBIE CBOMCTBA KHBBIX
opranu3moB. I3MeHYMBOCTH
MyTaIMOHHAS] U MOAU(UKAIIIOHHAS.
['en — maTepuanbHBIN HOCUTEIND
HACJICJICTBEHHOCTH U N3MEHYUBOCTH.
HyknenHOoBbIE KUCIIOTHI.

Jlokannzanusa reHeTH4eCKOro

MaTcpuajia B KJICTKE. I[@HGHI/IC KJICTOK.

Pennukanus JIHK. OcHoBHas gorma
MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. Tpancnsuus.
Myranun.

3aKOH TOMOJIOTHYECKHUX PSAIOB

B HACJIEACTBEHHON U3MEHYUBOCTHU
H.N. Basunioa B 1920 u 2020 rr.
[TpakTrueckas pabora
«MoaudukarmoHHas U3MEHYHUBOCTh

B ipupojie» (coOpaTh U CPaBHUTH

Buowl oesmenvnocmu obyuarowuxcs

IPHHIIMII IN Situ 1 eX Situ coxpaHeHus
T€HETUYECKUX PECYPCOB PACTEHUN
PackpsiBaTh copepxkaHne TEPMUHOB
Y OHSTHUI: HACIEJCTBEHHOCTD,
n3MEeHYUBOCTh, I'eH, JJHK, PHK,
0eJI0K, 3aKOH TOMOJIOTHYECKHUX PSIOB
B HACJIEJCTBEHHOW U3MEHYMBOCTH.
OnuceIBaTh MPOSBICHUS
MOAN(PUKALIMOHHON U MYTallUOHHON
U3MEHUYUBOCTH, cTpoeHue [JTHK

u PHK, Genkos.

XapakTepu3oBaTb CTPOCHUE

1 (YHKIIMHA HYKJIEMHOBBIX KUCIIOT,
OEJIKOB.

Paznuuarh TUIIBI N3MEHYHUBOCTH.

CpaBHUBATH MYTAIMOHHYIO

u MOIII/I(l)I/IKaLII/IOHHYIO HN3MCHYUBOCTB.

BEISBISATE MOAM(DHUKAIIUN ¥ MYTAIIHH.
XapaxkTepu3oBaTh 0COOEHHOCTH
u ¢pyukun JJHK, PHK, 6enkos.

DopMyIHpOBaTh U OOBSICHATD
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Temuvl 3anamuu

3. Unmxenepus

B OMOJIOTMH pacTEeHUI

Konuuecmeo

yacose

15

OcHognoe cooepaicanue

JIUCTBSI, IBETKU C OJTHOI'O PACTCHHUS
W/WJIH C Pa3HBIX).
UccnenoBarenbekas padora «I'MO —
ATO MYTAIMU WK MOJUPUKAIUN?»
KiieTtouHas v reHHast THXEHepus
PACTEHHUI I Pa3BUTHUS CEJICKIINH.
[TpupoHO-TpaHCTEHHBIE PACTECHUSI.
Pactenusi-6uodabpuku.
buoTtexHonornueckue MeTo bl

B CEJICKIIUU PACTCHUM.
['eHeTHYECKOE pETAKTUPOBAHUE
KYyJBTYPHBIX pacTeHnil. Yem
T€HETUYECKOE PETAKTUPOBAHNE
OTJIMYAETCS OT FTEHETUYECKON
MOIU(DHUKAIIAH.

ITouck HOBBIX TEHOB-MHUIIIEHEM:
CYILLIECTBYIOLINE METOIUKH.
[Mposenenwue in silico ananmusa.
['eHHas WHKEHEPHS 3€PHOBBIX
KyJbTyp. ['eHHast uHxeHepus

xJiomyaTHUKA. | 'enHas HHXCHCPpU

Buowl oesmenvnocmu obyuarowuxcs

IIPUHIIUII I[CﬁCTBI’IH 3aKOHa
TOMOJIOTHYCCKUX PAIOB

B HACJIEJICTBEHHOU U3MEHYNBOCTH

PackpriBaTh conep:kaHue TEPMUHOB
Y TIOHSATHI: KJIETOYHAs ¥ T€HHAas
VHKECHEPHUSI pACTEHUM, TCHETUYECKOE
penaktupoBanue, [ MO, in silico
aHaJu3.

OnuceiBaTh NIpoLECC KIETOYHON

Y TEHHOW UHXEHEPUU PACTCHUH,
MPUHIUIBI TEHETUYECKOTO
penaktupoBanus, co3ganne ' MO,
starsl in Silico ananu3za.
XapaxkTepu3oBaTb COBPEMEHHBIE
JOCTHYKEHUS T€HHOU U KJIIETOYHOU
VHKCHEPHUH Pa3HbIX BUJOB PACTCHUM,
nposeenue in Silico anamusa.
PaznuyaTe reHHYyI0 U KIIETOYHYIO
VHKEHEPHIO.

CpaBHHBaTh OMOTEXHOJIOTUIECKUE
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Temuvl 3anamuu

4. Unxenepus

B OMOJIOTHHY JKMBOTHBIX

Konuuecmeo

yacose

OcHognoe cooepaicanue

toMara. [ eHHast HH)KEHEPUS COU.
['eHHas WH)KEHEPHS TUIOJOBBIX
KyJabTyp. [ 'eHHast uHXKeHepus
KapTodens.

[Ipaktuueckas pabora «I[IpoBenenue
in silico amanu3a 11d moMcKa HOBBIX
Tr€HOB-MUILICHEW NI peaKTUPOBaHUs

KyJIbTYPHOTO pacTeHHsI (Ha BEIOOP)»

CoBpEeMEHHBIE METOIbI

B )KUBOTHOBOJICTBE: TPAHCIIJIAHTAIUS
YMOPHOHOB, XUMEPHBIC )KHBOTHBIEC,
KJIOHUPOBAHHUE.

I'enHas uHxxeHepus

B 'KUBOTHOBO/ICTBE.

[IpakTuueckas padota «IIpoBeaenue
in silico ananu3a M1 MOMCKAa HOBBIX
TC€HOB-MUIIICHEH ISl pEAaKTUPOBAHUS

’KUBOTHOT'0» (Ha BBIOOD).

Buowl oesmenvnocmu obyuarowuxcs

METO/Ibl B CEJIEKIIUU PACTCHUM.
BBIABISITE paznuuust MExXIy
TEHETUYECKUM PEJaKTUPOBAHUEM

Y TEHETUYECKON MoauduKaiuen.
XapakTepu3oBaTb OCOOCHHOCTH

U QYHKIIUH.

dopMyIUpOBaTh U OOBICHITH
MIPUHIIUIT KJIETOYHOM U TEHHOU
WHXCHEPUU, TEHETUYECKOTO
PEIAKTUPOBAHUS U TEHETUYECKOU
Mo U uKamu

PackpsIBaTh cojiep;kaHuE TEPMUHOB
U TIOHSITHIA.

OnuceIBaTh TpaHCILUIAHTALIUIO
SMOPHOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh TPAHCIJIAHTAIIUIO
AMOPHOHOB, XUMEPHBIX >KUBOTHBIX,
KJIOHUPOBAHHE.

Paznuuars TpaHCIIaHTalKIO

3M6pI/IOHOB, XUMCPHBIX ) KUBOTHBIX,
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Temuvl 3anamuu

WTOTO 10 MOJIYJIIO
OBILEE KOJIMYECTBO
YACOB ITO [TPOTPAMME

Konuuecmeo

yacose

34
68

OcHognoe cooepaicanue

HCCHGIIOB&TCHI)CKE[}I pa60Ta «['enHas
HHXCHCPHA JKUBOTHBIX: apI'YMCHTLI

32 U IPOTHUBY

Buowl oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.
CpaBHUBATH TPAHCIUIAHTAIUIO
YMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh 0COOCHHOCTHU

U (QYHKIIHH.

dopMynupoBaTh U OOBICHSITH
MPUHIINI T€HHOW UHXKEHEPUH,
T€HETUYECKOr0 pEeTaKTUPOBAHUS

Y TeHETUYECKOU Mo puKamm
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HPUJIOXKEHHUE. ®UJIBMbI U 3AIIMCHU TEJIEBU3UOHHBIX ITPOT'PAMM

Moayb «ArpoTexHoJIOruM HacTosiiero u oyaymero». 10 knace

Tema 1. Buomexnonozusn Kaxk Hayka

JoxymenTanbhbiii puibm Ceprest bpunieBa «Hosblii cBeT. Hukonait BaBuinosy». —
URL.: https://smotrim.ru/video/2618068

JoxymenTanbHbld GuiibM «CeMeHa, KOTopble cnacyT ueioBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIE 0MOTEXHOJIOTHM B cejieknumn». 11 kiacc

Tema 1. I'enemuueckue pecypcol Poccuu

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

Tema 2. Ocnoebl 2enemuKu u cenekyuu

®duneMbl U3 muKIa «Matpuma Haykm». Science and plants. Hayka u pactenws.
3epHobodoBeie. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huowcenepus 6 6uonozuu pacmeHuil

®duneMbl U3 nEKIa «Matpuia Haykm». Science and plants. Hayka u pactenus.
I'enetnueckoe penaktuposanue. — URL: https://tvspb.ru/programs/releases/107337/
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