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PABOYAATIPOTPAMMA

DIEKTUBHOTO Kypca

COBPEMEHHBIE A'POBUMOTEXHOJIOI'MA



HOACHUTEJIBHASA 3AIIMCKA
AKTYaJIbHOCTH M HA3HAYEHHE POrPAMMBI

PaGouass mporpamma Kypca BHEYpOYHOW JesaTenbHOCTH «COBpEMEHHBIE
arpoOMOTEXHOJIOTHH (arpoOMOTEXHOJOTUUECKUN TPOQuUiIs)» sl CpeaHero O0OIIero
oOpazoBaHus (jajiee — mporpamMmma) pa3paboTaHa B COOTBETCTBUM C TPEOOBaHUSIMHU
@denepanbHOr0 TrOCYJAapCTBEHHOTO 00pa30BATENIbHOIO CTAaHJAapTa CPEIHEro OOIIEero
obpazoBanus (PI'OC COO), opueHTHpoBaHa Ha OOCCIEYEHHWE HWHIWBHIYATbHBIX
noTpeOHOCTEN 00yUaIOIUXCs U HAalPaBJICHA Ha IOCTIXKCHHE TJIaHUPYEMBIX PE3YJIbTaTOB
OCBOEHUS MPOTPAMMbI CPEIHET0 00IIEro 00pa3oBaHMs C YYETOM BhIOOpA YUYACTHUKAMMU
00pa3oBaTEIbHBIX OTHOIICHHI KypCOB BHEYPOYHOU AESATEIBLHOCTU. ODTO IMO3BOJISET
obecrieunTh eMMHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPaHCTBE
IIKOJIBHOTO 00pa30BaHMs: HE TOJILKO HA YPOKE, HO U 3a €ro Mpe/ieamMu.

Hacrosimuit kypc npenHa3HadyeH ajisi yriyOJEHHOTO WM3Y4YeHUs OMOJIOTMYECKUX
ABJICHUM U 3aKOHOMEPHOCTEH, pacluupeHusi 0a30BbIX 3HAHWUM, PaA3BUTHS MPAKTHUYECKUX

YMEHUI U HABBIKOB B COBPEMEHHOU OMOJIOTHH.

AKTYaJIbHOCTh peaju3aluu NporpaMmmbl

[TporpamMmoii mpemycMoTpeHO (OPMHUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YPOBHS 3HaHUM, a TaKXKe MPaKTUYECKOro OmbiTa padoThl C  JIaOOpaTOPHBIM
o0Opy/IOBaHUEM, OBJAJIEHUE TPUEMaMHU HCCIEIOBATEIbCKON NEATEIbHOCTH. MeTOo b
opraHmzan  00pa3oBaTENIbHON W HAYYHO-MCCIIEIOBATENLCKONH  JI€ATEIHHOCTH
OpeaycMaTpuBaloT (OPMUPOBAHHE Y OOYy4arOUIMXCs HECTaHJAPTHOTO TBOPYECKOIO
MBIIICHHSI, CBOOOBI CAMOBBIPAYKEHUS M MHIMBUYaTbHOCTHU CYKICHHI.

Jlyisg monHOTO y4eTa moTpeOHOcTel O0ydaroluxcs B MPOTPaMME HCIOJIb3YEeTCs
muddepeHIUPOBAaHHBIN TIOXO0/, YTO CTHUMYJIUPYET OOYydYaromIerocsi K YBEIMUYEHHUIO
NOTpeOHOCTH B MHIUBUAYaTbHOU, MHTEIUICKTYATbHON U TIO3HABATEILHOM IS TEIBHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATEILCKUX HABBIKOB. [I[porpamma ctaHeT BOCTpeOOBaHHOM
B TEpPBYIO ouepeAb OOy4yaloUIMMHCS, KOTOpble MMEIOT CTOMKMH  UHTepec
¥ COOTBETCTBYIOLIYI0 MOTHUBALIMIO K HM3YyUYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO

UKJIa, CCTCCTBCHHLIX HAYK U TEXHOJIOTUH.



B mactosmee Bpemsi Ouonorumueckoe 00pa3oBaHUE JIOJDKHO 0OECHEedHTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJIOTHUECKYIO U TPUPOTOOXPAHUTEIBHYIO

I'paMOTHOCTbD.



3HaHus B 00JacTM OCHOBHBIX OMOJIOTMYECKHUX 3aKOHOB, TEOpUU U uaeH
(GbOpMHPYIOT HPAaBCTBEHHBbIE HOPMbI W MPUHIUIBI OTHOIICHHUS K UBOH MPHUPOJE.
B kadecTBe IEHHOCTHBIX OpPHUEHTUPOB OHMOJOTUYECKOTO OOpa30BaHUSI BBICTYMAIOT
O0OBEKTHI, U3y4YaeMble B Kypce OHOJIOTMHM, K KOTOphIM Yy ydammxcsa (opmupyercs
LEHHOCTHOE OTHOILIEHUE. [Ipr 3TOM BEylIyI0 pOJb UTPAIOT TO3HABATEIBHBIE 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 BOCIUTATEIbHBIE II€JIM, IOCKOJIbKY OHa CIOCOOCTBYET
(OpMUPOBAHHUIO IKOJOTHIECKOTO U OMOTEXHOJOTUYHOTO MBIIIJICHHS Y MOAPACTAIOIIETO

ITOKOJICHUA.

BapuaHnTtsl peanu3zanuu nporpaMMsbl 4 GopMbI NPOBEACHUA 3AHATUI

Peanuzanus nporpaMmsl npeanosiaraeT UCcnojiab3oBaHue GopM paboThl, KOTOpbIE
MPEAYyCMaTPpUBAIOT AKTHUBHOCTh M CaMOCTOSITEIBHOCTh OOYYalOLIUXCS, COYETAHHE
WHIUBUYAIbHOM M TPYNNOBOW pabOThl, MPOEKTHYHD M  HUCCIEN0BATEIBCKYIO
JesTeNIbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh 00YYaIOIIKXCS B TAaHHYIO BHEYPOUHYIO
JESTEIbHOCTh IO3BOJIUT OOECHEYUTh UX CaMOOIPENEICHUE, PACIIUPUTH 30HBI
MOMCKAa CBOMX HHTEPECOB B pa3IMYHBIX c(epax eCTeCTBEHHO-HAYyYHbIX 3HaHWM,
MEPEOCMBICIUTh CBOU CBSI3M C OKPYKAIOIIMMH, CBOE MECTO CPeId APYTux JHOJEH.
B nenoM peanmmsanus nporpaMMbl BHOCUT BKJIaJL B HPABCTBEHHOE M COLMAJIBHOE
dbopMupoBaHUE TUYHOCTH.

[Iporpamma MoOkeT ObITH peanm3oBaHa B padore ¢ oOywarommmucs 10 m 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX IPETyCMOTPEHBI
Takue (opmbl pabOThL, Kak Oecedbl, JIUCKYCCHHM, MAacTep-KJIacChl, 3KCKYpCHH
Ha MPOU3BOJCTBO, aHAJIU3 KEICOB, BCTPEUM C MPEICTABUTEIIMH Pa3HbIX Npodeccuid,
npodeccuoHanbHble MPOObl, KOMMYHHUKATHBHBIE M JI€JIOBBIE WIPBI, KOHCYJIbTALIUU
rejarora v ncuxosiora.

[IporpaMmma  peanusyercss B~ TEYEHME  OAHOrO  y4eOHOro  roja ¢

obyuarommmucs 10 knacca, 3aHATUsI MPOBOJATCS 1 paza B HeEAEIo.



B3anmocBsashb ¢ dpenepajibHO padoyeii MPOrpaMmoil BOCIUTAHUS

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

— BOCHMTaHUHU OCO3HAHHOW 3KOJIOTMYECKH MPABWIBHON MOTHUBALMU B IIOBEJICHUU
U JIeATENbHOCTH 4Yepe3 (OPMUPOBAHME CHUCTEMBl  YOEKIEHUI, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAQHOBJICHMU JIMYHOCTH OOy4aroluxcs Kak LEJOCTHOM, HaxonAsIencs
B TAPMOHUU C OKPYXKAIOLUM MUPOM, CIIOCOOHOM K PEIICHUIO 3KOJIOTHYECKUX MPOOJIeEM;

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

IIporpaMmbl BOCITMTAHHA.

Oco0enHocTu padoThI megarora Mo NporpaMmme

3ajaya memarora  COCTOMUT B TOM, UTOOBI  CONpPOBOXAATh  IPOLECC
npo(heCCUOHATLHON OPUEHTALMU 00YYarOIIMUXCsl, PACKPbIBas MOTEHIIMAT 00yJaroImnuXCsl
4yepe3 BOBJIEUEHHE B MHOrOOOpa3HYIO0 JEsTeIbHOCTb, OPraHU30BAHHYIO B pa3HbIX
dbopmax.

[Ipu »TOM pe3ynpTaToM pabOThl NeAarora B MEPBYID OYEpelb SIBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yNbTaTOB IMENAror MOXKET JIOCTUYb,
yBJIeKasi peO€HKa COBMECTHOW U MHTEPECHON UM 000MM JeSTENIbHOCThIO, YCTaHABINBAs
BO BpeMs 3aHATH J00pOXKenaTeabHyo, MOAJEPKUBAIOILYI0 aTMochepy, Hachlas
3aHATHS LEHHOCTHBIM coJepkaHueM. Kpome Toro, mporpamma HOpeayCcMaTpHUBacT
OpraHu3alMI0 SKCKYpPCHUH, MpocMOoTp (GUIbMOB U 3anuceid TB-nporpamm.

[Ipy wu3yyeHum O0OyHarOIIMMUCS  OPOrpaMMbl  TNEAaror  OCHOBBIBAETCS
Ha HECKOJIbKUX OCHOBOIIOJIATAIOLINX MIPUHIIAIIAX 00YUESHHUS:

— MPUHIMI WHTETPATUBHOTO TMOAXO0Ja K OOYy4YeHHIO. DTOT MNPUHIUI HMEET
NEPBOCTENEHHOE 3HAYEHHE, TaK KaK YCBOCHHUE MOJYy4YaeMbIX 3HAaHUN 10 OMOTEXHOIOTUU
IpEarojaracT TECHYK B3aUMOCBS3b pasHbIX YypoBHeH. IlepBblii ypoBeHb —
MEXITPEIMETHBINA — TIPEJIIoIaraeT B3auMOCBsI3b OMOJIOTUN ¢ KYPCOM MO XuMuu. Bropoi
YpOBEHb — TMpeIMETHBIi — OO0YCJOBJIEH B3aUMOIPOHUKHOBEHHEM  Pa3HbIX

OMOJIOTHYECKUX KYypCOB (OOTaHUKH, 300JI0TUH, PUZHOJIOTHH U JPYTUX) B MPOIECce



CTaHOBJICHHS] U M3yueHUs OuorexHosoruu. Kpome Toro, Joruka OCBOEHUs MmaTepuana
MpPOrpaMMBbl TperoaaraeT JBHKEHHE OT OOIIero K YacTHOMY M, HA HOBOM YypOBHE,
BO3BpAIICHUE OT YACTHOTO K OOIIeMYy.

— TPUHIUI HATJISTHOCTH;

— TIPUHLUI JOCTYITHOCTH;

— NPHUHLMI OCO3HAHHOCTH.

[IpumepHas cxema MpoBEACHUS 3aHATUI IO IPOrpaMMe MOXKET OBITh TAKOM:

1. OOBscHEHHE TEOPETUUECKOr0 MaTepurasa 1o TeMe.

2. TloaroToBka K J1abOpaTOPHOMY HIIM IPAKTHUECKOMY 3aHITHIO, 00CYXICHHE
0OBEKTOB JUIsl IPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne MpaKkTUYECKOTO 3aHATUS — OCHOBHAas 3a7adya OCBOCHUE
METOJI0JIOTUH JAHHOTO SKCIIEPUMEHTA.

4. Ananus PE3YIbTATOB 3KCIICPUMCHTA.



IINTAHUPYEMBIE PE3YJIBTATDBI

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

O6paBOBaTCJILHI)IX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIbTATDI:
8 chepe epajicOancKo2o 60CNUMAHUA!
— TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATETLHOCTH TIPH BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTH OMNpPEAENsATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM XU3HH U OOBICHSITH €€
— TOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJHEHHUS yUE€OHBIX,
MO3HABATENLHBIX W HCCIENOBATEIbCKUX 3a7a4, YBAKUTEILHOMY OTHOIICHUS
K MHCHHIO OIMTOHEHTOB IMPHU OOCYKIECHWU CIOPHBIX BOMPOCOB OMOJIOTHYECKOTO

coAep KaHUs;

8 cghepe nampuomuyecko2o 60CNUMAHUSL:
— ILEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACIECIHUIO W IMAMSATHHUKAM IPUPOIBI,
NOCTHXeHUAM Poccuu B HayKe;
— CHOCOOHOCTh OLIEHMBATH BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJOrMM, TOHMMaHUE 3HAa4YeHUs] OMOJOTMM B MO3HAHUM 3aKOHOB MPUPOJIBL,

B JKU3HH YCJIOBCKA 1 COBPEMCHHOI'O 06HICCTBa;

8 cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHUSL:
— CIOCOOHOCTh OIIGHMBATh CHUTyalldI0 W TPUHHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— OCO3HAaHME JJUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

6 C¢€p€ acmemudeckoeo 60cCnumaHusl.

— IIOHHMMAaHHEC SMOIITMOHAJIBHOI'O BO?;)ICﬁCTBHSI KUBOM MMpUPOALI N €€ ICHHOCTD,

6 cihepe pusuueckoco socnumanusi:
— TIOHMMaHME IIEHHOCTH 3JI0POBOTO M 0€30MaCHOI0 00pa3a KU3HHU;
— OCO3HaHME TOCJEACTBUI M HENMPUATHE BPEAHBIX NMPUBBIUEK (yHmOTpeOsIeHHE

AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);



8 cqhepe mpy008020 BOCNUMAHUA:

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

— HHTEpeC K MPAKTUICCKOMY H3YUCHHIO MPOQECCHIA, CBI3aHHBIX C OMOIOTHEIH;

— TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO HAa IPOTSKEHUU

BCEH KM3HU;

8 chepe IKON02ULEeCK020 BOCNUMAHUA!

— DJKOJIOTMYECKH 1EJIECO00pa3HOe OTHOUIEHUE K MPHUPOJAE KaK HCTOUYHUKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS;

— TIOBBIIICHUE YPOBHS  JKOJIOTMYECKOW KYJIBTYpbl: MPUOOPETCHUE  OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB M  OLIGHKA HMX BO3MOXHBIX  IOCJEACTBUN
JUISL OKPY KAKOLIEH Cpebl;

— CIOCOOHOCTH HCIOJIB30BaTh MPUOOpETaeMble MPU H3YYCHUU OHOJOTHHM 3HAHUSA
U yMEHUS TpU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  palMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIIOZICHHE TPaBWJI  TOBEJICHUS B  MPHUPOJE,
HANpaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B JKOCHUCTEMaxX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

— AKTHUBHOE HEINPUITUE INCUCTBUM, NMPUHOCAIIUX BPEI OKPYKAIOLIEH MPUPOIHOU
cpeze, yMEHHE MTPOTHO3UPOBATh HEOIArONMPUSATHBIC YKOJOTUUECKUE TIOCIIECICTBUS

MPEANPUHUMACMBIX JIEMCTBUN U MTPEIOTBPAILATH UX;

8 cghepe HayuHo20 NO3HAHUA:

— mMoHMMaHuWe crenudukd OWONOTMM KAk HAyKd, OCO3HAaHHWE €€  POJu
B ()OPMHUPOBAHUHU PAIMOHATHHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHNE IIEJIOCTHOTO
MIPEACTABICHHUS] 00 OKPY)KAIOIIEeM MHPE KaK O CAMHCTBE IMPHUPOJBI, YeIOBEKa
¥ 00IIecTBa, B TO3HAHWUU TMPHUPOIHBIX 3aKOHOMEPHOCTEH M pPEIIeHUH MpoOeM
COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

— yOSXKJICHHOCTh B 3HAYUMOCTH OWOJOTUM IS COBPEMEHHOW ITMBHIIM3AIUU:
oOecrieueHrne HOBOTO YPOBHS PAa3BUTUS MEIUITUHBI, CO3JAHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECypCHbIE TPOOJEMBbI  Pa3BUTHSA
YeJIOBEUECTBA; TOWMCK IMyTeH BBIXOJA U3 TII00ATBHBIX JIKOJOTHYECKUX MPOOIIeM
u o0ecrieyeHUe Tepexola K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PEeCypcoB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB

JKU3HU,

10



3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOIMUYECKHUX 3HAHWN B LEJISX MOBBIIICHHUS
o0IIIe KyJIbTYpbl, €CTECTBEHHO-HAYYHOH I'DAMOTHOCTH KaK COCTaBHOM 4YacTh
(YHKITMOHATBHOW 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 OOOCHOBAHHBIC 3aKIIOYCHHS HAa OCHOBE HAaydHBIX (DaKTOB
Y UMCIOIIMXCS JIAHHBIX C IEJBIO TOJyYeHUS JJOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTh ~ CaMOCTOSITEJIbHO ~ HCIIOJB30BaTh  OHMOJOTHYECKHE  3HAHMS
JUTS PEIIeHUs IPOo0JIeM B pealbHBIX JKU3HCHHBIX CUTYAIIUsX;

OCO3HaHWE IIEHHOCTH HAyYHOH JESITEIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOSKTHYIO M HCCIICI0BATEIBCKYIO JIEATSIBHOCTh HHINBUYAIbHO U B TPYIIIIE;
TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHMIO,
K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWHA TI0 OHOJOTMH B COOTBETCTBHHU

C ’KU3HCHHBIMH HOTp€6HOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATDI:

6 chepe o0snadenHusn YHUBEPCATbHBIMU YUEOHBIMU NO3ZHABAM ETbHOIMU OCUCM GUAMU:

Oaszoevie nocudecKkue 0eucmaeust.

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

UCITI0JIB30BaTh IPY OCBOECHUH 3HAHUI MPUEMBI JIOTHYECKOT0 MBILIJIEHUS (aHAJIN3a,
CUHTE3a, CpaBHEHUA, KiIaccupukanuu, oOO0OIIEHUs), PaCKpbIBaTh CMBICI
OMOJOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3U C IPYTUMU NOHATHUSAMN);

ONpENENATh LENH JEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C MOCTABIEHHBIMU LIETISAMH;
UCIIOJIb30BaTh OWOJIOTMYECKUE MOHATHUS sl OOBSICHEHHS (PAKTOB M SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIE, JE€AYKTUBHBIC, 10 AaHAJIOTHH),
BBISIBJIAITH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHs] B paccMaTpUBAEMBIX SIBJICHUSX,

(bOpMyanOBaTB BBIBOABI U 3aKJIIOUYCHUA,

11



— INIPHUMCHATH CXEMHO-MOACIIBHBIC CPCACTBA AJIsA NPEACTABICHHA CYIICCTBEHHBIX
CBSI3€M M OTHOIICHHH B HN3y4aCMbIX OMOJIOTMYECKUX O6’b€KTaX, a TaKXC
HpOTI/IBOpe‘-II/Iﬁ pasHOro poJZia, BbIABJICHHBIX B Pa3IMYHBIX I/IHQ)OpMaL[I/IOHHBIX

HCTOYHHKAX,

bazosvie uccredosamenbckue Oetcmaeusi:

— BJIAJIETb HAaBBIKAMHU Y4YEOHO-HCCIEIOBATEIIbCKON M MPOEKTHON JAESTENbHOCTH,
HaBbIKAMHU  pa3penieHus  npoljeM;  CHOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIIEHUs NPaKTHUYECKUX 3ajady,
PUMEHEHUIO PA3JINYHBIX METOJ0B MO3HAHUS;

— HCIOJIB30BATh PA3JIMYHbBIC BUJIBI ICSATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
HWHTEpIpETalny, TPeoOpa3oBaHUIO U TPUMEHEHHIO B YUEOHBIX CUTYallUsIX, B TOM
YuCJIe P CO3JaHUU YUEOHBIX U COIMATIBLHBIX MPOEKTOB;

— (¢dopmMupoBaTh HAyYHBIA THUIl MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

— cTraBuTh u (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B  00pa3oBaTENbHOMN

ACATCIIbHOCTH U ) KU3HCHHBIX CUTYallHUAX,

paboma ¢ ungopmayuei:

— OPHUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHHMKAX HWH(OpManuu (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM  JuTepaTrype, OWOJOTUYECKUX  CIIOBapsX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B IHTepHETE), aHaTu3upOBaTh
HH()OPMAITHIO PAa3TUYHBIX BUAOB U (hOPM MPEACTaBICHUS, KPDUTHUESCKH OICHUBATh
€€ JIOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

— (opMynHpOBaTh 3ampOChl W TPUMCHATH PA3JIHYHBIE METOABI TPU TTOUCKE
1 oTOOpe Orosiorndyeckoi nHdopmaluu, He0OX0AUMOM JIJIs1 BRITIOJHEHUS Y4EOHBIX
3ajady;

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

— UCIIOJb30BaTh HAYYHBIN S3bIK B KAYECTBE CPENICTBA IIPU pabOTe C OMOJIOTMYECKOMN
uH(pOpMaITUEH: TPUMEHATh XUMHUYECKHE, (PU3NUECKHEe W MaTEeMaTHICCKUE 3HAKU
U CHUMBOJBI, (opmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOIb30BaTh

U IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;
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6 chepe oenadenusn ynugepcantbHbIMu KOMMYHUKAMUGHBIMU OCUCHBUAMU:

obwenue:

OCYHMCCTBIIATH KOMMYHUKAIIUHU BO BCCX C(bean JKU3HHU, AKTHBHO Y4YaCTBOBATb
B AUAJIOTC HUJIM JUCKYCCHHU II0 CYIICCTBY 06CY)KI[8,€MOI?I TCMBI (YMGHI/IG 3aJaBaTb
BOIIPOCBI, BBLICKA3BIBATL CYKIACHHA OTHOCHUTCIBHO BBIIIOJTHCHUA npez{naraeMoﬁ
3aa49U, YUUTBIBATb MHTCPCChI U COTTTIACOBAHHOCTD HOSI/IHI/Iﬁ APYTUX Y4YaCTHHUKOB
Auajiora ujin I[I/ICKYCCI/II/I);

Pa3BECPHYTO H JIOTHUYHO MH3JIaratb CBOIO TOYKY 3pCHUA C HCIIOJIb30BAHUCM

A3BIKOBBIX CPCACTB,

coemecmHas 0esimenrbHOCmb:

BBIOMpATh TEMaTHUKy U METOJIbI COBMECTHBIX JCHCTBUH C Yy4eToM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YWICHA KOJIJIEKTUBA;

MIPUHUMATh LEJTU COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBHUS 10 €€ JOCTHKECHUIO: COCTAaBIIATH IUIAH JEWUCTBUM, PaCIPEICIATh POIU
C YYETOM MHEHHI Y4aCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;
npeiaraTb HOBBIE MPOEKTHI, OLEHUBATh MAEU C TO3WIUU HOBHU3HHBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MTOBEICHUE B PA3IMYHBIX CUTYalUsIX,

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

6 chepe 061a0€eHUA YHUBEPCATLHBIMU PECYIAMUBHBIMU OCHUCMGUAMU:

canoopeanuzayus.

UCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JUIsl BBISBJICHUS MPOOJEM U UX pEIIeHUs
B KU3HEHHBIX U YUYECOHBIX CUTYaIIUSIX;

BbIOMpaTh HA OCHOBE OMOJIOrMUYECKUX 3HAHUU 11€JIEBbIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JEHUCTBUAX MU IOCTYNKAxX 10 OTHOLIEHHUIO K JKUBOW IIPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO0 OKPYKAOIINX;

pacIMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;
7ieNlaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTb

3a pelIcHuE;

CAMOKOHmMpPOJb.

JaBaTh OLICHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIENISM;
OPUHUMATh MOTHBBI M apryMEHTBl JpPYyTMX IIpM AHAIU3€ PE3YJIbTATOB

ACATCIBHOCTH,

13



IMOYUOHANLHBIU UHMENIEeKM, NPeOnoaazaroujull ChopmMupo8anHoCmy.:

CaMOpPCTYJIHUPOBAHUA, BKIIIOYAOMICTO CaMOKOHTPOJIb, YMCHHUC JIIPHUHHUMATDH
OTBCTCTBCHHOCTD 3a CBOC ITOBCICHUC, CITOCOOHOCTH AAaITUPOBATHCA
K SMOIMOHAJIBHBIM U3MCHCHUAM U IIPOABJIIATD FI/I6KOCTL;

BHYTpeHHeﬁ MOTHUBAaIlUH, BKJII-O‘IaI-OHleﬁ CTPpEMJICHUC K JOCTH)XCHHUIO IICIIN
H yCIICXYy, OITUMU3M, HHUIITHUATUBHOCTb, YMCHHUC HCﬁCTBOBaTb, HCXO0AA U3 CBOUX

BO3MOKHOCTECH;

npunamue ceos u Opyeux.

IMPUHUMATb 06651, ITOHUMas CBOM HCAOCTATKHU U JOCTOMHCTBA,

MIPU3HABATh CBOE MTPaBO M MPABO JAPYTUX HA OLIUOKU.

HNPEIMETHBIE PE3YJIBTATDI:

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

BJIQJICHUE CHUCTEMOM 3HaHUW 00 OCHOBHBIX METOJaX HAay4YHOro IIO3HAHUS,
UCIIOJIb3YEeMbIX B OUOJIOTHYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB M IKOCUCTEM
(onucanue, WU3MEpeHHe, MPOBEACHUE HAOIOCHUI); CIOco0aMu BBISBICHUS
Y OIIEHKHU aHTPOMOTEHHBIX U3MEHEHUN B PUPOJIE;

YMEHHE yCTaHABJIMBATh B3aMMOCBS3U MEXIY CTPOCHUEM U (PYHKIMSIMU: KIETOK
pa3sHbIX TKaHeW; OpraHamMM MW  CHCTEMaMu  OpPraHoOB y  pPAacTEHHM;
ATaraMy KJIETOYHOIO LHKJIAa U KU3HEHHBIX LUKJIOB OPraHU3MOB; T€HOTUIIOM
1 (DEeHOTUTIOM;

YMEHHE peliaTh IOMCKOBBIE OMOJIOTHYECKHE 3a/1aud; BBISBISTH MPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY MCCIECIyEMbIMH OHOJIOTMYECKUMU OOBEKTAMH,
npoleccaMd | SIBIICHHSIMU; JIeJIaTh BBIBOALI M TIPOTHO3bI HA OCHOBAHUU
MIOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAILHBIMU CPEICTBAMU,
bopMynupysi 1LeNb HMCCIECIOBAaHUS;, AHAIM3UPOBATH MOJYUYECHHbIE PE3YIbTaThl
U JIeJaTh BBIBO/IbI;

YMEHHUE OIICHUBATh ITHUECKHUE ACTIEKThI COBPEMEHHBIX MCCIIEIOBAHUM B 00J1acTH
OMOTEXHOJIOTHH M TeHETUYECKUX TEXHOJIOTUI (HalpaBIeHHOE H3MEHEHUE TeHOMa

U CO3/IaHU€ TPAHCTEHHBIX OPTaHU3MOB);
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— yMeHHe MOTHUBHPOBATh CBOU BHIOOp Oynyiel mpodecCHOHaTbHON e TENbHOCTH
B oOnmacTu OWOJIOTWH, MEAMIHUHBI, OWOTEXHOJOTHH, CEIbCKOTO XO3sICTBA;
yriIyOnsaTh MO3HABATENbHBIH WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBINH BBHIOOD
COOTBETCTBYIOLIEH Mpodeccuu M MPOJOJLKEHHE OMOJIOrMYecKOro o0pa3oBaHUS

B OpraHM3AIUAIX CPEeIHEro MpohecCHOHaTBFHOTO U BBICIIET0 00pa30BaHUs.
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COIEPKAHHUE KYPCA

Moayb «ArpoTexHOJIOTHH HACTOosIIIero U oyaymero». 10 knace (34 4)

1. BuorexHosorusi kKak Hayka (4 4)

Hcropusi BOSHUKHOBEHHSI HAyKW, OCHOBHBIE pa3Jieibl, CBSA3b OMOTEXHOJIOTHMHU
C JApyrumMu Haykamu (Ouonorueil, OOTaHUKOM, 300J0THEH, MHUKPOOMOJIOTHEH,
onoxumuei, GpuU3NOIOTHEN, TEHETUKOW, MEIUIIMHON) U OTpacisiMU MPOMBIITUIEHHOCTH
(mumeBasi, Jerkas), CeIbCKOTO XO035iiCTBa  (KMBOTHOBOJICTBO, PACTEHHUEBOJICTBO)
U 3[IpaBOOXpaHeHeM, u3BecTHbie By3bl 1 HUN, cBsi3aHHbIE ¢ OMOTEXHOIOTHEH:

= DenepanpHOE rOCyJapCTBEHHOE YUYPEKICHUE «DenepanbHbIi
HCCIIeIOBATENbCKUN HEHTP «DPyHIaMeHTaIbHbIE OCHOBBI OMOTEeXHOI0TUM» Poccuiickoit
axkanemuu Hayk» (OUIL] buorexnonoruu PAH)l;

* QenepanpbHOE TOCYJAPCTBEHHOE  OIO/UKETHOE  HAYYHOE  YUPEXKIACHHE
«Bcepoccniicknid  Hay4HO-HMCCIIENOBATENBCKUM ~ HMHCTUTYT  CEJIbCKOXO35MCTBEHHON
6uorexuonorum» (PI'BHY BHUNCB)?;

* QenepanbHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAyYHOE  YUpPEKICHUE
«DenepabHBIA UCCIENOBATEIBCKUN LIEHTP BcepoccuiiCknii MHCTUTYT T€HETHYECKUX
pecypcoB pactenuit umenn H.W. Basunosa» (OI'BHY OUI] BUP)*;

* QenepanbHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAYyYHOE  YUpPEKIEHUE
«BcepoccuicKkuil  HaAy4YHO-UCCIEIOBATENbCKUA  HMHCTUTYT  CEJIbCKOXO3SMCTBEHHOM
mukpo6uoorumy (PIBHY BHUMCXM)®,

= Qenepa’dbHOE  TOCYAApCTBEHHOE  OIOHDKETHOE  HAYyYHOE  YUpEexICHUE
«@DenepanbHblii  UCCIIENOBATENBCKUA LHEHTp WHCTUTYT LMTOJOTMM UM TEHETHUKHU

Cubupckoro otaenenus: Poccuiickoit akagemuu Hayk» (OPI'bHY Ulul" CO PAH)’;

! @enepanbHOE TOCYNAapCTBEHHOE yupexjaeHue «denepanbHplii HMCCIENOBATENbCKUN LEHTP
«DyHIaMeHTaIbHbIE OCHOBBI OMOTexHOJOTHM» Poccuiickoii akagemun Hayk» (OUL] buotexHnonorun
PAH): opurmanshsii caiit. — URL: http:/www.fbras.ru

2 denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAYYHOE yupekaeHne «Bcepoccuiickuii HayqHO-
UCCIIEIOBATENIbCKUM HMHCTUTYT CeJIbCKO-X03siiicTBeHHO Onorexnonorun» (®I'BHY BHUUCH):
ounmaneHeii caiit. — URL: http:/www.vniisb.ru

3®enepaibHOE  TOCYNAapCTBEHHOE  OFOJDKETHOE  HAydyHOe  yupekacHue «DenepaibHbIin
HCCIIEA0BATENbCKUI LIEHTP Beepoccuiicknii HHCTUTYT T€HETHYECKUX pecypcoB pacTteHuid nmenu H.U.
Basuiosa» (PI'BHY ®UILl BUP): opunmanshsrii caiir. — URL: http:/www.vir.nw.ru

4 ®enepanbHOE TOCYIapCTBEHHOE OIOKETHOE HAYYHOE yupexkacHne «Bcepoccuiickuii HayqHO-
HCCIIEIOBATENbCKUM MHCTUTYT CeNbCKO-X03sicTBeHHONH Mukpoouonoruny» (®PI'BHY BHUUCXM):
ounmaneuei cait. — URL: http:/www.arriam.ru

> denepalbHOE TOCYAAapCTBEHHOE OIOKETHOE HaydHoe yupexiacHue «DemepaibHblii
uccaenoBarenbekuil 1eHTp MHcTuTyT nuronoruu u reHetuku Cubupckoro otaeneHus Poccuiickoit
akagemuu Hayk» (PI'BHY UIul" CO PAH): opunmansusbrii caiit. — URL: http:/www.bionet.nsc.ru
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» QdesepanbHOE TOCYJIAPCTBEHHOE aBTOHOMHOE OOpa30BaTENIbHOE YUPEXKIICHUE
BbICIIIET0 00pa3oBaHus «MOCKOBCKUH (PU3UKO-TEXHUUECKUNA UHCTUTYT) HAITMOHATLHBIN
uccnenoBarenbekuid neHTp» (PrrAOY BO MOTH)";

» (denepanbHOE TOCYJAPCTBEHHOE OIOMKETHOE 00pPa30BATENBHOE YUPEKICHUE
BbICIIEr0 oOpa3zoBaHusi «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);

* QdenepaibHOE TOCYJAPCTBEHHOE AaBTOHOMHOE OOpa30BATENbHOE YUYPEKICHUE
Bbicliero  oOpazoBaHus «HoOBOCHMOMpPCKMI  HAIMOHAIBHBIA  HCCIEI0BATEIbCKUN
rocyjapcTBeHHbI yHuBepcutem» (PI'AOY BO HI'Y)Y

* QdenepaibHOE TOCYAAPCTBEHHOE OIOKETHOE O0pa30BATENBHOE YUPEKIECHUE
BbICIIEr0 oOpa3zoBaHus «PoccHUUCKUII TOCYIapCTBEHHBIA arpapHbIil YHUBEPCUTET —
MCXA wumenu K.A. TumupszeBay (OI'BOY BO PIrAY-MCXA umenu
K.A. Tumupsizesa)’;

* ABTOHOMHasi HEKOMMepueckas o0pa3oBaTeiabHasi OpraHU3alUsl BbICIIETO
oOpazoBanus «HayuHo-TexHonornyeckuid yausepcutet «Cupuyc» (HTY «CI/IpI/IyC>>)6.

CoBpeMeHHbIE  HallpaBJICHUS  pPa3BUTHS  arpoOMOTEXHOJIOTHHA.  MeToabl

7
OMOTEXHOJIOTHH B HAYKE U MPaKTUKE. JleMOHCTpaIus BUICOPOIUKOB .

! q)eﬂepaHLHOC roCcyaapCTBEHHOC AaBTOHOMHOC 06p330BaTeJ'IBHOC YUPCIKACHHUEC BbICIICTO

obpa3zoBaHus «MOCKOBCKMH (PU3MKO-TEXHUYECKUH HMHCTUTYT) HAI[MOHAIBHBIA HMCCIEI0BATENbCKUNA
uentp» (PI'AOY BO MOTH): opunmanshserii caiit. — URL: http:/www.mipt.ru

2 DenepanbHOe TOCYIAPCTBEHHOE OFO/DKETHOE 00pa3oBaTeIbHOE YYPEKICHHE BBICIIETO
oOpa3oBaHust «MOCKOBCKMI TOCYAapCTBEHHbIM yHuBepcuteT uMeHu M.B. JlomoHocoBay:
odurmaneueii cait. — URL: http:/www. msu.ru

@denepanbHOe TOCYJAapCTBEHHOE OO/DKETHOE 00pa3oBaTelbHOE YUPEXKJICHHE BBICIIETO
oOpaszoBanus «Cankrt-IlerepOyprckuii rocynapcrBeHsbiii yHuBepcurer» (®I'BOY BO CII6IY):
ounmanehsii caiit. — URL: http:/www.spbu.ru

@enepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE O00pa30BAaTENbHOE YUPEkKAECHUE BBICLIETO
obpazoBanus «HoBoCcHOMPCKH HAIMOHAIBHBINA UCCIIEI0BATEIBCKUI IOCY1apCTBEHHBIH YHUBEPCUTET
(®rAOY BO HI'Y): odurmanssrii caiit. — URL: http:/www.nsu.ru/n

@denepanbHOe TOCYJAapCTBEHHOE OO/DKETHOE 00pa3oBaTelbHOE YUPEXKJICHHE BBICIIETO
oOpazoBanus «Poccuiickuii rocynapcTBeHHbIH arpapHblii yHuBepcuteT — MCXA wumenn KA.
TumupszeBay (PI'bOY BO PTAY-MCXA umenu K.A. TumupsizeBa): opunumansueii caidt. — URL:
http:/www.timacad.ru/

ABTOHOMHAasE HEKOMMepueckas oOpa3oBaTeibHas OpraHu3alus BBICIIEr0 O00pa30BaHUS
«Hayuno-texnonornueckuit yausepcuretr «Cupuyc» (HTY «Cupuyc»): odpunmansusiit caifr. — URL:
http:/www.siriusuniversity.ru/

"Cm. NIPUJIOKEHHUE.
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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.

UccnenoBatenbckas pabora «Co3ganue OakTepHii, ClIOCOOHBIX MepepadaThiBaTh
He(Th U YCTPAHATDH MOCIEACTBHS €€ PA3IUBOB: IIIOCHI U MUHYCHI».

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

2. O0mme NOHATHS OHOTEXHOJIOrNH (2 1)
[Tonsatre OWOTEXHOJOTHMU. 3a4eM 4YeJIOBeKYy OHWOTEXHOJIOTMH, B YEeM HX
IPEUMYIIIECTBO TEpea XUMUYECKUM CHHTe30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

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

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

B TBOEU KU3HU.

3. OcobeHHOCTH arpooHoOTeXHOJ0THH (4 1)

enu u 3amaun arpoouoTexHoJoru. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
buoTtexHomornueckue moaxoabl JUIsl HAJEKHOTO COXpAaHEHUST KOJIJICKIIUM TeHETUYECKUX
PECYPCOB pacTEHUI 1 )KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VItro u KprokoyuieKuusax. Poct
1 pa3BUTHE KUBOTO 0OBEKTAa B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBHIX: KaK
3TO BO3MOJXKHO.

OcCHOBHBIC TTOMEIIEHUS J1JI TTOJIHOLIEHHOW paboThl TabopaTopun OMOTEXHOIOTHUN
(lamuHapHas  KOMHaTa,  CBETOBaf, aBTOKJIaBHAas  KOMHATHI, MOMEIIICHHE
JUTSI TIPUTOTOBJICHUSI TUTATENIBHBIX CPEJl, MOCUHAs): UX (PYHKIIMOHA U OCOOEHHOCTH.

OcHoBHBIE TIPHOOPHI JIJIST OpraHu3aIu  JabopaTopuud OUOTEXHOJOTHH, HUX
(GYHKIIMM ¥ BO3MOXHOCTH (aBTOKJIAB, CyXoxapoBou mmkad, auctwuisatop, pH-metp,
BEChl, JIaMUHApP-OOKC, CTEPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIUMaTudeckas kamepa, Y ®-MOHHM3aTOp, XOJIOIWIBHUKA I XPAaHCHHS MMUTATEIbHBIX
cpen u ap.). MHCTpYMEHTHI ISl MPUMEHEHHSI METOJIOB OMOTEXHOJIOTHHM pPaCTCHUN
(npermapoBanbHasi WIJIa, CKajdblledb, MHUHIET, HOXHMIBI). (OCHOBBI TEXHUKH
6e3onacHocTH Tpu padore ¢ mpubdopamu. OCHOBHBIE MNPUOOPHI ISl OpraHU3alU
nabopaTopur OMOTEXHOJIOTUH: aBTOKJIAB, CyX0apoBo# mikad, auctuwstop, pH-merp,

BECHI, JJAMUHAP-OOKC, CTEPUIIN3aTOP MHCTPYMEHTOB, CBETOBAsl yCTaHOBKA,
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KJIMMaTH4ecKass kaMepa, Y P-uoHU3aTOp, XOIOAUIBHUKU JJI XPAaHEHUSA NMUTATEIbHBIX
cpen u ap. MHCTpYMEHTHI AJii TPUMEHEHHS METOJIOB OMOTEXHOJOTHH pPACTEHUM:

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)

Metoabl KyJabTyphl KJIETOK U TKaHeH B cenekuuu. KautycHas kynerypa. Kynerypa
KJIETOK u arperatoB kieTok. KympTypa mpoTtommactoB. IlomyueHune coMaTHdecKux
rHOPHUI0B METOJIOM CIUSHUS U30JUPOBAHHBIX MPOTOIJIACTOB.

Krnerounas cenekuus. Mcnonab30BaHNe raryioniuu B CEJIEKITUU.

[Tpumeps! TpUMEHEHUs KyJIbTyp KJIETOK M TKaHEH B HAYYHBIX MCCIICIOBAHUAX U
B npakTuke pazanunbix HUUW: 3HaKOMCTBO ¢ IUTEpaTypoi — HAYYHBIMU ITYOIUKAITUSIMU
0 pa3HbIM 00BEKTaM (MUKPOOBI, paCTEHUS, S)KUBOTHBIE).

XapakTepucTHKa KICTOK, KyJbTUBUPYEMBIX IN Vitro. MopgdoreHeTHIecKie myTH
pa3BUTHUS KJISTKH iN Vitro.

M3BecTHBIE KOJJICKIIMU OMOTEXHOJIOTMUECKUX OOBEKTOB — WX pOJb, 3aJauH,
coctaB, mnpuMmepbl (iN VILr0  KOJJICKIMM  PACTEHHWH, KOJUICKIIMHA  [ITAMMOB
MUKpOOpraHu3MoB. CeMuHap Mo MPOYUTAHHOH JIUTEPATYPe, JOKIIAIbI 00YUYAIOIIUXCS).

buoTexHonorus mpon3BOACTBA KYJIbTYPhI KJIETOK, TKAHEH U OPTaHOB PACTCHUM.

Jlabopamophvle u npakxmuueckue padomoi

ITpakTrueckas padota «lIpoTomnaacTs! KIETOK».

Uccnenosarenbckast padora «CyliecTBYIOIME KOJIEKIIMU KJIETOK M IITaMMOB
B Poccun u ux ponb B pa3BUTUM T€HETUYECKUX TEXHOJIOTHID.

UccnenoBarenbckas padota «I'.J1. KaprieueHko Kak reHEeTHK-3KCIIEpUMEHTATOP

U OMOTEXHOJIODY.

5. IlutaTtebHbIE CPebI AJIsl AarPOOHOTEXHOJIOTHI (2 1)

Makpo- ¥ MHMKpPOIJIEMEHTBI, HCTOYHUKHU YIJIEBOJOB, BUTAMUHBI, JKEIHPYIOLINE
areHThl. THUIbI MUTATENBHBIX CPEL — )KUJIKUE U TBEPIBIE.

[lurarenbHble cpenpl s OMOTEXHOJOTMM pacTeHuid. Pa3paboTka HOBBIX

MMUTATCIBbHBIX CPCA, B TOM YHCJIC BKIIOYAIOMIUX 6I/IOCTI/IMYJ'I${TOpBI " APYTHUC PCTYJIATOPLI
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pocra. MeToapl ONTUMHU3ALMM INUTATENbHBIX cpel. (OCHOBHBIE KOMIIOHEHTHI
OUTATEIbHBIX cpel (MaKpOdJEMEHTbl, MHKPOIJIEMEHThl, HCTOYHUKU YIJIEpOJa,
BUTAMMHBI, KEIMPYIOIIHE areHThl, PEryyiaTopsl pocta). YpoBeHb pH mnurarenbHOiM

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 «llpuroroBneHue CTOKOBBIX (MaTOYHBIX) PACTBOPOB
MaKpo- 1 MUKPO3JIEMEHTOB MUTATEILHOM cpeibl 1o mponucu Mypacure u Ckyray.

[IpakTuueckass padota «lIpurotoBiieHHEe NUTATENBHBIX CpEd JJIsI BBEACHUS

B KYJIBTYpY IN Vitroy.

6. PeryasiTopnl pocTa Kak ¢gpaKkTophbl ycrexa 0HOTeXHOJO0THH pacTenuni (4 1)

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

OcHoBHbIE KJIacChl (PUTOTOPMOHOB (ayKCHHBI, IUTOKUHHUHBI, THOOEPEIINHBI,
ABK, stuiiex u Ap.) u ux GyHKIHMHA HA Pa3HbIX dTanax pa3BUTHUS PACTCHHUS.

N3BecTHBIE TEHETUYECKUE MEXaHU3MBbl, KOHTPOIUPYIOIIUE POCT U PAa3BUTHE
pacTeHU.

DHJIOTeHHbIE U YK30T€HHBIE PETYIISITOPBI pOCTa PACTEHUHN B IPOOUPKE.

JlabopamopHvle u npakmuueckue pabomoi
JlabopatopHasi pabora «DeHOoTUIIMYECKas] OLIEHKA pOCTa M Pa3BUTHUS PACTCHHM

B 3aBUCHUMOCTHU OT HAJINYHNA (bI/ITOFOpMOHOB B IIMTATECILHOU cpeacH.

7. buorexnoJiorust pacrennii (10 u)

B03MOXXHOCTH pUMEHEHUSI arpoOMOTEXHOJOTUA B CEJIEKUHUHU, CEMEHOBOJCTBE
Y TUTOMHUKOBOJICTBE.

bone3nu u umMmyHurer pacrennit: ot H.I. BaBuiioa 10 coBpemMeHHOCTH.

VYckopeHHass U TpaJuLUMOHHAs CEJIEKUUS: COKPAIaeM CPOKU IMOJIyYEHHS] HOBBIX
coptoB. OcHOBHBIE MeTOAbl cenekiuu. ['mbpuauzanus. dopmbl oTOopa. OCHOBHBIE
HANpPaBJICHUS] CEJICKIUH: YIy4YlICHHE YpPOKaWHOCTHU, YCTOWYMBOCTU K OHMOTHYECKUM
u abnoTtuyeckum (paxkTopam.

O3110poBlieHHE pPACTEHUN OT BUPYCOB C IMOMOIIBIO METOJOB OMOTEXHOJIOTHH:

MCTO/JbI KYJIbTYPhI allTMKAJIbHBIX MCPUCTCM, TCPMOTEPAIINN, XCMOTCPpAIIUN, KPUOTCpaIllun
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U KOMIUIEKCHOW Tepamnuu. [lonmydeHue 0370pOBIECHHOTO MOCAJ0YHOTO MaTepualia —
KITyOHel kapTodensi U CaKEHIIEB MIOAOBBIX KYJIbTYD.

KynbTUBHUpOBaHHE PACTUTEIHLHOIO MaTepuajia B KyJbType IN VItro: OCHOBHBIC IPUHIIUIBI U MOJCIU KYJIbTHBHUPOBAHUSI.
Kannycorenes, cycrneH3noHHbIE KyJIbTYPhI paCTeHUNH. MUKpPOpPa3MHOKEHHUE PACTEHHM. DKOHOMUUYECKUN 3(PPeKT oT BHEIpeHUs
METOJI0B OMOTEXHOJIOTMH B PACTEHUEBOJICTBO.

Kpuoxpanenue pactenuii. Kpuonporektopsl. [locTkpuorenHast perenepanusi.

buonorudeckue cpeacta 3alluThl pacTEHUI: MPEUMYIIECTBA U MEPCIEKTUBBI MpUuMeHeHus. Tepmoc u cocyn Jlproapa c

KHUJKUM a30TOM, KpUOITPOOUPKHU.

Jlabopamophvie u npakmuueckue pabomol

[IpakTueckass pabora «Pa3sMHOXXEHHE TUIOJIOBBIX PACTEHHN UYEPEHKOBAHUEM U MHUKPOPA3MHOXXEHUEM — MPUMED
MaJIMHbI (WM 3€MJITHUKH, €KEBUKHU, CMOPOJIVHBI)».

[MpakTuyeckas pabota «BBegeHne pacTeHUi B KyIbTypy IN VItro u noaaep)kannue YucTor KyJabTYPbl SKCIIAHTOBY.

[Ipaktrueckas padota «Pa3MHOXkeHHEe KapToQens B MPOOUPKEH .

HccnenoBarenbckas padota «Kak moimydaroT mOTOMCTBO BET€TaTUBHO PA3MHOKAEMBIX KYJIbTYP €CJIM HE CEMEHAMU ?»

UccnenoBarenbckas pabora «BeipanuBanue pacteHuit B mpoodupkey». MccnenoBatenbckas padora «Kak 00Xbs KOpOBKa

ypoXkau criacajia —

0 COBPEMEHHBIX CITOCO0axX OMOIOTHYECKOM 3aIUTHl PACTCHHIN.
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TEMATHYECKOE IINTAHUPOBAHUE

Temwl 3auamuul

Konuuecmeso

yacoe

OcHognoe cooepaicanue

Moayab «ArpoTexXHOJI0TuM HacTOsmero u oyaymero». 10 kiaace

1. BuorexHomorusa Kax HayKa

4

Hctopus BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/Ieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMH HayKaMH
(bmonorueii, 00TaHUKOM, 300JIOTHEH,
MUKPOOHOJIOTHEHN, ONOXUMHUECH,
dbuzunosnoruei, TeHETUKOM,
MEJIMIIMHOW) U OTPACIAMU
MPOMBIIIUICHHOCTH (TIUIIIEBAs, JIETKas),
CEJIbCKOTO XO35MCTBA
(’KMBOTHOBOJICTBO, PACTCHHUEBOICTBO)
1 3JIpaBOOXPAHCHUEM, U3BECTHBIC
By3bl 1 HNU, cBsi3aHHbIE

¢ OMOTEXHOJIOTHCH:

O®UI] buorexnonoruu PAH,

dI'bHY BHUNCEB,

OI'BHY ®UIL BUP,

OI'BHY BHUNCXM,

Buowl oesmenvnocmu obyuarowuxcs

PackpriBath comepkaHue TEPMUHOB
Y TIOHSATUM: HayKa, OMOTEXHOJIOTHS,
arpoOHUOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
HCCIICIOBAHUM M POTHO3UPOBATH
PE3YNbTATHl IKCIIEPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAyUHBIC
IIKOJIBI B 00J1aCTH OMOTEXHOJIOTHH.
Paznuyath pazaenbl OMOTEXHOJIOTHU
KaK HayKH.

CpaBHUBATH CBSA3b OMOTEXHOJIOTHH
C pPa3JIMYHBIMH OTPACIISIMU HAYKH H
IIPOMBIIIICHHOCTH.

BBIABIATH paznudust MEXIy
pazzesniaMu OMOTEXHOJIOTHH.
dopMynUpoBaTh U OOBSICHATD

IMPUHOUIT PA3BUTHUA HAYKH
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Temuvl 3anamuu

2. O0ume moHATHA

OMOTEXHOJIOTUH

Konuuecmeso

yacose

OcHognoe cooepaicanue

OI'BHY Ullul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BOMIY,

dI'bOY BO CIIolY,

OI'AOY BOHI'Y,

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

CoBpeMeHHbIE HalPaBJICHUS PA3BUTHUS
arpoOuoTexHoyioruii. MeToabl

OMOTEXHOJIOTHH B HAYKE U MPAKTHKE

[ToHsiTHE OMOTEXHOJIOTHU. 3aUeM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM HX
MIPEUMYIIECTBO MEePe]l XUMUUESCKUM
cuaTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUH: TIPOMBIIIJICHHBIE
MHUKPOOPTAHU3MBI, KJIETKA U TKaHU
pacTeHUi, )KUBOTHBIX.

[TpakTrueckas pabota «[Ipumepsr

Buowl oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinonHeHne npenoKeHHbIX
HCCJIEIOBATEILCKUX PaboT:
«Co31anue OMOJOrNYECKH AKTUBHBIX
100aBOK M BUTAMUHOBY, «BbIBe/IeHNE
HOBBIX COPTOB PacTEHU, IOPOJ
KUBOTHBIX C 33JJaHHBIMU
cBoiicTBaMmn», «Co3aanue OakTepHid,
CIIOCOOHBIX NIepepadaThIBaTh HEPTH

U YCTPAHSATh MMOCIEACTBUS €€
Pa3JIMBOB: TJTIOCHl U MUHYCBI».
Okckypeuns «bnoTexHomorus: Hayka

Y )Ku3Hb» B By3 i HU
PackpbIBaTh cofepkaHue TEPMUHOB

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

OnuceIBaTh IpoIece
OMOTEXHOJIOTMYECKOTO MPOU3BO/ICTBA.
XapakTepu30oBaTh Pa3JINYHbIE

00BEKTHI OMOTEXHOJIOTHIA.
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Temuvl 3anamuu

3. OcobennocT

arpoOMOTEXHOJIOTHHU

Konuuecmeso

yacose

OcHognoe cooepaicanue

IMPUMCHCHUA OMOJIOTUTYECKUX

00BEKTOB B TBOCH JKH3HN»

[enu v 3aga4n arpoOMOTEXHOJIOTHUH.
OcHOBHBIE 00BEKTHI
arpoOMOTEXHOJIOTUH.

buorexHonoruueckue IO X0 AbI

Buowl oesmenvnocmu obyuarowuxcs

Paznuuath mpoMBIIILICHHbBIE
MUKPOOPTaHU3MBI, KJIETKA U TKaHU
pacTeHuH, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKNE OOBEKTHI.
CpaBHUBaTh MeX 1y COO0M TIPOIIECChHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHUH.

BrisBiars Hanbonee 3ppexkTuBHbIE
00BEKTHl OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOoeHUs U QYHKIIMH Pa3InYHBIX
OMOJOrNYECKUX OOBEKTOB.
dopMynupoBaTh U OOBICHSITH
MPUHITUT pabOThHI
OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA
BBIOPAHHOM TPYNIIBI BEMIECTB/
MaTepHuasoB

PackpbIBaTh copepkaHie TEPMUHOB
Y TIOHATHUI: COXPAHEHUE PACTECHUN

Y )KUBOTHBIX, BUBI KOJUICKITUH

ICHETHYCCKOI'O p33H006p3.31/I51.

24



Temuvl 3anamuu

Konuuecmeso

yacose

OcHognoe cooepaicanue

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

0 MOJIEBBIX, IN Vitro

U KpuoKoJeKusix. PocTt u pa3Butue
KUBOTO 00BEKTa B 3aMKHYTOMH
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBHSX: KaK 3TO BO3MOJKHO.
OCHOBHBIE TOMENIIEHUS

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

U 0COOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSL OpTaHu3aIiy JadbopaTopuu
OMOTEeXHOJIOTHH, UX (PYHKITUU

Y BO3MOKHOCTH (aBTOKJIAB,

CYX0>KapoBo# 1mikad, TUCTUILIATOP,

Buowl oesmenvnocmu obyuarowuxcs

OnuceIBaTh MPOLIECC COXPAaHEHUS

U Pa3MHOKEHUS pACTCHUM

B KOHTPOJUPYEMBIX YCIOBUSX CPEJIbI.
Xapakrepu3oBaTh pa3bl pocTa

Y Pa3BUTHS PACTCHUU B 3aMKHYTOU
CUCTEME.

PaznuuaTe npeumyiecTBa

Y HEJIOCTATKU Pa3IUYHBIX THUIIOB
KOJIJIEKIIUH.

CpaBHUBATH 3TaIbl pabOTHI

B JJabopaTOopuu OMOTEXHOJIOTHH.
BrisBiars Hanbonee sppexTuBHbIC
MPUEMBI ISl COXpaHEeHHsT 00pa3IoB
pacTeHUN U JKUBOTHBIX.
Xapaktepru3oBaTh 0OCOOCHHOCTH
cTpoeHus u GyHKIIUUA 00pas3IoB
pacTeHU.
dopMynHpoBaTh u OOBSICHSITD

MIPUHIUIT KPUOKOHCEPBALIMU PACTEHUIN
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Temuvl 3anamuu

Konuuecmeso

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

(HpGH&pOBaﬂBHa}I urja, CKaJIbIICIIb,

MUHIIET, HOKHUIIBI). OCHOBBI TEXHUKHU

0e30macHOCTH MpU padoTe

¢ npubopamu. OCHOBHbIE TPUOOPHI
IUTS OpTaHU3aIuH 1TabopaTOpUH
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0kapoBo# mKad, TUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEPHJIN3aTOP UHCTPYMEHTOB,
CBETOBas YCTAaHOBKA, KIIMMAaTHYCCKasI
kamepa, Y O-uonusarop,
XOJIOMMJIHUKY JIJTSI XPaHCHHUS

IMUTATCIBbHBIX CPEA U 1P.

Buowl oesmenvnocmu obyuarowuxcs
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Temuvl 3anamuu

4. KynpTypa KJIETOK U TKaHEH

Konuuecmeso

yacose

OcHognoe cooepaicanue

WMHCTpYMEHTHI 1JIs1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUN PACTEHUN:
npenapoBajibHas UIJIA, CKAJIBIIEb,
MUHUET, HOKHULBI.

[TpakTnueckas padbora «KynabTypHOE
pacTeHue B KyJbTYPAJIBHOM COCYZE:
OIMILIK PACTEHUE B IPOOUPKEY.
UccnenoBarenbckass padora «Poct
YEPEHKOB PACTEHUI B BOJIE C PAa3HBIM
ypoBHEM pH»

MeTtonbl KyJIbTYpbI KIETOK U TKAHEN

B cenekunn. KammycHas KynbTypa.
KynbTypa KIeToK U arperaToB KJIETOK.
KynbTypa nporomnacros. [lonyyenue
COMAaTHYECKUX FMOPUI0B METOIOM
CIIMSIHUS U30JIMPOBAaHHBIX
IPOTOIIACTOB.

Krnerounas cenekuus. Mcnonb3oBanue
raruiouuu B CEJICKIUU.

[Ipumepsl TpUMEHEHUS KYJIBTYP

KJIE€TOK U TKaHEH B HaY4YHbIX

Buowl oesmenvnocmu obyuarowuxcs

PackpsIBaTh coliepkaHuE TEPMUHOB
Y MOHSTUN: KAJUTyC, TPOTOIIACT,
COMATUYECKUI THOpU/I, TalION]I,
ITaMM.

OnuceIBaTh MpoIece
KYJIbTUBUPOBAHHUS KJIIETOK U TKAHEU
PAaCTEHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC 3TAIIbI
KYJIbTUBUPOBAHHUS KJIIETOK U TKAHEU
pPacTeHUN U )KUBOTHBIX.

BoisiisaTe Hanbosnee 3¢ heKTuBHBIC
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Temuvl 3anamuu

Konuuecmeso

yacose

OcHognoe cooepaicanue

UCCJICIOBAHMSX U B MMPAKTUKE
paszmnunbix HUUW: 3HaKOMCTBO

C JIUTEPATYypPON — 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, 33/1a4U, COCTaB, PUMEPHI
(in Vvitro xoyIeKIMK pacTeHUH,
KOJUIEKIIMM IITAMMOB
MHUKpoOpranu3moB. CeMuHap

10 IMIPOYMTAHHOM JIUTEPATYPE,
JTIOKJI]IbI OOYyYarOIIUXCs).
buorexnonorus npon3BoacTBa
KYJBTYpPbI KIIETOK, TKAHEW 1 OPTraHOB

PaCTCHUM.

Buowl oesmenvnocmu obyuarowuxcs

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

Y TKAaHEW paCTEHUU, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMynUpoBaTh U OOBACHSITH
MIPUHIIUIT BBLDKUBAEMOCTH, POCTA

Y Pa3BUTHS KYJIbTUBUPYEMBIX KJIETOK

U TKaHEH

28



Temuvl 3anamuu

5. IluraTenbHbIE Cpeabl

JUISL arpOOMOTEXHOJIOT U

Konuuecmeso

yacose

OcHognoe cooepaicanue

[Ipaktuueckas padora «IIporomnactst
KJIETOK).

Uccnenoarenbckas paboTa
«CyIeCcTBYIOMHNE KOJUIEKIIUHA KIETOK
U mTaMMoB B Poccuu u ux poib

B Pa3BUTHUU I'€HETUYECKUX
TEXHOJIOTUID.

Uccnenoarenbckas paboTa

«I".1. KaprieueHKO KaK reHeTHK-
HKCIIEPUMEHTATOP U OMOTEXHOJIO
Makpo- 1 MUKPODIJIIEMEHTHI,
MCTOYHUKH YTIJI€BOJOB, BUTAMUHBI,
JKEJIMPYIOIIUE areHThI. T UIIbI
MUTATEJIbHBIX CPEJ — KUJIKUE

U TBEP/IbIE.

IIuraTenbHble Cpenbl

JUTs1 OMOTEXHOJIOTUN PACTEHHM.
Pa3paboTka HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIE BKJIKOYAOLINAX
OMOCTUMYIISITOPHI U IPYTHE

peryisTopsl pocta. Metoasl

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y NIOHSATHN: IIUTATEIbHAs Cpena,
KOMIIOHEHTBI IUTATENBHOMN CPEIBI,
pH pactBopa.

OnuceIBaTh NpOLIECC TPUTOTOBICHUS
IIATATEJIbHBIX CPEA IS Pa3HBIX
0OBEKTOB.

XapakTepu3oBaTh POLIECC
IIPUTOTOBJIEHUS ITUTATEIIBHBIX CPEJL

B 3aBHCHMOCTH OT BBIOPaHHOTO

00BEeKTa HCCIICO0OBaHUs.
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Temuvl 3anamuu

Konuuecmeso

yacose

OcHognoe cooepaicanue

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

YposeHb pH nuraTenbHOM cpeasl

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

JlabopaTtophas pabota «IlutarensHbie
Cpeabl U YCIOBUS KYJIbTUBUPOBAHUS,
KYJBTYPbl PACTUTEIIBHBIX KJIETOK

Y TKaHE».

[IpakTruueckas padbora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) pACTBOPOB MaKpO- U
MUKPOAJIEMEHTOB NMUTATEIBHON Cpe/Ibl
o npornricu Mypacure u CKyray.
[IpakTuueckas padora
«IIpuroroByeHre MUTATENBHBIX CPETT

IUIsL BBEAICHUS B KYJBTYpY IN Vitro»

Buowl oesmenvnocmu obyuarowuxcs

Pa3znuuathk TUIBI MUTATEIBHBIX CPET

B 3aBUCUMOCTH OT 3aJlayu
KYJIbTUBAPOBAHUSL.

CpaBHHBaTh paCTBOPUMOCTH BEITIECTB
BO BpeMsI ITPUTOTOBJICHUS
nuTaTeabHbIX cpell. CpaBHUBATH TUIIBI
MUTATEIBHBIX CPEJl B 3aBUCUMOCTH

OT X COCTaBa.

BrisiBnsiTe Hanbosee BaKHbIC
KOMITOHEHTHI IUTATEIILHOMN CPEIbI

U TIPOTHO3UPOBATh dPdeKT

OT HEXBAaTKH KaXJI0TO

13 KOMIIOHCHTOB.

XapakTepu3oBaTh PyHKIIUU
KOMITOHEHTOB TTUTATEIIBHBIX CPE]I.
dopMymHpoBaTh U OOBICHSTH
MPUHITUT KYJIbTHBUPOBAHUS PACTCHHUMA
Ha TTUTATEBHBIX CPEIaX Pa3IMIHOTO

coCTaBa
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Temuvl 3anamuu

6. Perynaropsl pocta kak
(bakTophl ycnexa

OMOTEXHOJIOTUU PACTEHUI

Konuuecmeso
yacoe
4

OcHognoe cooepaicanue

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

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ru60epeunbl, ABK, aTunen u np.)
U UX (YHKIUY Ha pa3HBIX Tanax
Pa3BUTHS PACTEHUS.

N3BecTHBIE TEHETUYECKHUE
MEXaHU3MBbl, KOHTPOJIUPYIOIIHE POCT
Y pa3BUTHUE PACTEHUU.

OHJIOTEHHBIE U YK30T€HHBIE
PEryIATOPBI pOCTA PACTEHUM

B IIpOOUpKE.

JlaGoparopHas paboTa
«DeHoTUIIMYECKas OLIEHKA POcTa

Y Pa3BUTHS PACTEHUMN B 3aBUCUMOCTH
OT HaJIu4usi GUTOTOPMOHOB

B IIUTATEIIBHON CPEAE»

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHATHUI: (PUTOTOPMOHBI,
PETYJSATOPBI pOCTa PACTEHUM.
OnuceIBaTh MPOIECC POCTA

Y pa3BUTHUS PACTCHHIA.
XapakTepu3oBaTh IPOLIECC pOCTa

U Pa3BUTHUA PACTCHUI B 3aBUCUMOCTH
OT F'€HOTHUIIA U OKPYKAIOIINX
YCJIOBHU.

Paznmuuate QyHKIMH peryasTopoB
pocrTa.

CpaBHuBaTh QYHKIIMH PETYISTOPOB
pocrTa.

BoIBIATh PYHKIIUU PETYIATOPOB
pocTa Mo NMPeIoKeHHBIM d(hdeKTam.
XapakTepu3oBaTh 0COOCHHOCTHU
CTpPOCHUS U (PYHKITUU Pa3IUYHbIX
(UTOTOPMOHOB.

dopMyIUpoBaTh U OOBSICHATD
MPUHITUT BO3JEHCTBUS (PUTOTOPMOHOB

HAa POCT U Pa3BUTUE PACTCHUU
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7. buotexHoaorus pacTeHui

Konuuecmeso
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 CeJIeKIU. [ nbpuauzausi.
®opmebl oT6opa. OCHOBHBIE
HaIIPABJICHUS CEJICKIIUN: YIyUIlICHHE
YPOKalHOCTH, YCTOMUYHBOCTH

K OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

O310pOBJIEHNE PACTEHUI OT BUPYCOB

C IIOMOIIBIO METOJOB OMOTEXHOJIOTHUH:

METOJbI KyJIbTYPbI allUKaIbHbIX
MEpHUCTEM, TEPMOTEPAIIHH,
XEMOTEpanuu, KpuoTepanuu

Y KOMIUIEKCHOM Tepanuu. [lonyuenne

0340POBJICHHOI'O ITIOCAA0YHOIO

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conepkaHre TEPMUHOB
Y TIOHSTHN: CENEKLIHNS,
CEMEHOBO/ICTBO, MMTOMHUKOBO/ICTBO,
MHKPOPA3MHOXKEHHUE PACTCHU,
03JIOPOBJIEHUE PACTCHUM.
OnuceIBaTh Iporece
MUKPOPAa3MHOXKEHUS pACTCHUH,
CO3/IaHUSI HOBOTO MCXOJ/IHOTO
Marepuasa Jijisi CeJIeKIuu, oToopa,
03/I0POBJICHHS PACTEHUH U MTOJTYUYEHUS
03JI0POBJICHHOT'O 1OCAI0YHOTO
Marepuara.

XapakTepu3oBaTh MPOLIECC
YCKOPEHHOW U TPAAUIIMOHHOU
CEJIEKIINHU, MUKPOPa3MHOKEHMUS,
03JI0POBJICHUS PACTCHUMU.

PaznuyaTth METOBI CENIEKIUU,
CIIOCOOBI 03/TOPOBJICHUSI PACTEHUM.
CpaBHUBATH METO/IbI CETIEKIINH,
CHOCOOBI 03TOPOBJICHUS PACTEHUH.

BriaBaars HanOonee 1 HaUMEHee
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Konuuecmeso

yacose

OcHognoe cooepaicanue

Marepuasa — KiryoHein kaprodens
Y CKEHIIEB TUIOZOBBIX KYJIBTYD.
KynbTuBupoBaHue pacTUTEILHOTO
MaTepuala B KyJabType in Vitro:
OCHOBHBIE TIPUHITUIIBI U MOJIEIH

KYJIbTUBHUPOBAHMU. KaJIJIYCOFeHGB,

CYCIIEH3UOHHBIE KYJIbTYPbl pACTEHUH.

MukpopazMHOKEHUE PACTEHUN.
OxoHoMuueckuit 3pPext

OT BHEJIPEHUS METOJIOB
OMOTEXHOJIOTMU B PACTEHUEBOCTBO.
KpuoxpaneHnue pacTeHHil.
KpuonporekTopsl.
[TocTKkpuoreHHas pereHepanus.
buonornyeckue cpeacTsa 3aluThl
PACTEHHMI: IPEUMYILECTBA

U TIEPCIEKTUBBI IPUMEHEHUSI.
Tepmoc u cocyn Jlproapa ¢ :KUIKUM

a30TOM, KPUOTIPOOUPKHU.

Buowl oesmenvnocmu obyuarowuxcs

s PeKTUBHBIE CITOCOOBI MOTYUCHHS
MCXOJIHOTO MaTepuaa

JUISL CENIEKIINU; 03/I0POBJICHUS
pacTeHUU.

XapakTepu3oBaTh 0COOCHHOCTHU

1 QYHKIIMHA METOJIOB CEJICKIINH,
crioco0OB 03/10POBJICHUS PACTCHHUIA.
dopMynUpoBaTh U OOBACHSITH
MPUHITUT TPATALIUOHHOM

Y YCKOPEHHOU CEJIEKLINU, TPUHLIUI
pabOThI TOTO UM MHOTO METO/a

03JIOPOBIICHUS] PACTCHUN

[Ipaktuueckas padbora «Pa3zmMHOXkeHUE

IIJIO4OBBIX paCTeHI/Iﬁ YCPCHKOBAHHUEM
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WUTOTO 10 MOJIYJIIO

Konuuecmeso

yacose

OcHognoe cooepaicanue

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

[Ipaktrnueckas pabora «BBenenue
pacTeHuii B KyJbTypy in Vitro

Y TIOJIJIEP>)KAHKUE YUCTOMN KYJIBTYPBI

OKCIIJIAHTOB».

[IpakTrueckas pabora «Pa3mMHOXeHHE

KapTodens B IpOOUpPKE.
HccnenoBarenbckas pabota

«Kak nosy4aroT noTOMCTBO

BET€TATUBHO PAa3MHOXKAEMBIX KYJIBTYP

€CJIM HE CEMEHaMU?»
UccnenoBarenbekas paboTa
«BpIpanmBanue pacTeHUMN

B IIPOOUPKE».

UccnenoBarenbckas padota «Kak
00Kbs1 KOPOBKA YpOJKail criacajia —
0 COBPEMEHHBIX CIIOcO0ax

OMOJIOTUYECKOMN 3aIUThI PACTEHUI

Buowl oesmenvnocmu obyuarowuxcs
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HPUJIOXKEHHUE. ®UJIBMbI U 3AIIMCHU TEJIEBU3UOHHBIX ITPOI'PAMM

Moayb «ArpoTexHoJIOruM HacTosiiero u oyaymero». 10 knace

Tema 1. Buomexnonozusn Kaxk Hayka

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

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