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INOACHUTEJIBHAA 3AIIMCKA

AKTYaJIbHOCTh U Ha3HAYEHHUE NMPOrpPaMMbl

PaGouass mporpamma Kypca BHEYpouHOU JesaTenbHOCTH «COBpEMEHHBIC
arpoOMOTEXHOJIOTUM» JJIsl CpeAHero oOmiero ooOpa3oBaHusl (najgee — MporpaMmma)
pazpaboTaHa B COOTBETCTBHM C TpeOoBaHMsIMU DeaepanbHOr0 TrocyIapCTBEHHOIO
oOpa3oBaTebHOrO CTaHjaapTa cpegHero obmiero oopazoBanus (OGI'OC  COO),
OPUEHTUPOBAHA Ha OOECHeuYeHHEe WHAUBUIYABbHBIX MOTPEOHOCTEH OO0y4arolmuxcs u
HalpaBji€Ha Ha JOCTWKEHUE IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOECHUS IPOrpaMMBbl
cpeaHero o0Iiero oOpa3oBaHMsS C YYETOM BbIOOpa y4aCTHHUKAMH OOpa30BaTEIbHBIX
OTHOILIEHUI KYypCOB BHEYPOUHOH NEATENbHOCTH. DTO MO3BOJSIET 00ECIIEYUTh €TUHCTBO
obs3arenbHbIx  TpeboBanuii PI'OC COO Bo BceM MNPOCTPAHCTBE MIKOJIBHOTO
00pa3oBaHUs: HE TOJIBKO HA YPOKE, HO U 3a €ro MpeiesiaMu.

Hacrosmmii kypc mpenHasHaueH i YriayOJIeHHOro M3y4eHHs] OMOIOTMYECKUX
SBJICHUW Y 3aKOHOMEPHOCTEM, pacIlIupeHusi 0a30BbIX 3HAHUM, Pa3BUTUS MPAKTUUECKUX

YMEHUI 1 HAaBBIKOB B COBPEMEHHOW OMOJIOTHH.

AKTYaJlIbHOCTH peajin3auuu NporpamMmbl

[Tporpammoii mpemxycMOTpeHO (GOPMHPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHSI 3HaHWK, a TakKe MPAKTHUECKOTO OMbITa paboThl ¢ Ja00paTOPHBIM
00OpyIOBaHMEM, OBIAJCHUE MPHEMaMH HCCIEI0BATEIBCKON MEATEIbHOCTH. MeTOob
OpraHusaliid  o0pa30BaTEeNbHOW W  HAYYHO-HCCIIEOBATENbCKONH  JIEATEIHHOCTHU
npenycMaTpuBaloT (GOpPMHUpPOBAHHE y OOYYarOUIUMXCsl HECTaHJAPTHOIO TBOPYECKOIO
MBILICHNS, CBOOOIbI CAMOBBIPAXEHUS M MHIUBUYaTbHOCTH CY>KICHHIA.

Jlis monmHOro ydera mOTpeOHOCTEeM 00ydaromuXcsi B IpOrpaMMe HCHOIb3yeTcs
nudGepeHIMPOBaHHBIN TOAX0/A, YTO CTUMYIHMPYET OOYdYalolerocs K YBEITHMYEHUIO
noTpeOHOCTH B MHIWBUIyaIbHON, HHTEIUIEKTYaIbHON 1 MO3HABATENIbHOMN JAEATeIbHOCTH
Y Pa3BUTHIO HAYYHO-HCCIIEOBATEIHCKUX HABBIKOB. [IporpaMmma craneT BOCTpeOOBaHHOM
B IIEPBYIO oyepenb OO0y4arolMMHUCA, KOTOpPblE HWMEIOT CTOMKHA  HHTEpeC
U COOTBETCTBYIOIIYIO MOTHBAIIMIO K H3YYCHHIO TMPEAMETOB €CTECTBEHHO-HAYYHOT'O
LIUKJIa, €CTECTBEHHBIX HAYK U TEXHOJOTUH.

B Hacrosimee Bpemsi Ouonorumueckoe 00pa3oBaHHE JOKHO OOECIEUHTH
BBIMTYCKHUKAM BBICOKYIO OMOJIOTMUECKYIO, SKOJIOTMUYECKYI0 U IIPHPOIOOXPAHUTEIBHYIO

IrpaMOTHOCTb.



3HaHUS B O00JIAaCTH OCHOBHBIX OHOJIOTMUECKHX 3aKOHOB, TEOPUH H HACH
(GOpMHUPYIOT HPABCTBEHHBIC HOPMBI M TPHHITUIIEI OTHOIICHUS K XUBOH IPHUPOJE.
B kadecTBe IIEHHOCTHBIX OPHEHTHUPOB OHOJIOTMYECKOr0 OOpa30BaHUS BBHICTYIIAOT
O00BEKThI, M3y4aeMble B Kypce OHMOJOTHM, K KOTOPBIM Yy YydYamuxcs (QopMuUpyercs
IIEHHOCTHOE OTHOIIeHHE. [Ipr 3TOM BeAYIyIO pOJIh UTPAIOT ITO3HABATEIbHBIC IIEHHOCTH,
TaK KakK JaHHBIA YYEOHBIM MpeIMET BXOAWT B TPYIIY MPEIMETOB ITO3HABATEIHHOTO
IIMKJIA, TJaBHAs IEb KOTOPBIX 3aKJIIOYACTCS B W3YYECHUU COBPEMEHHBIX CIIOCOOOB
pemieHus TI00abHBIX MPOoOJieM COBpeMEeHHOCTH. [Iporpamma mpecienyer He TOJIbKO
oOpa3oBaTelbHbIC, HO W BOCIHTATCIbHBIC €M, ITOCKOJBKY OHa CIIOCOOCTBYET
(bOPMHUPOBAHUIO IKOJIOTHYECKOT0 M OMOTEXHOJOTHYHOTO MBIIIUICHHSI Y TIOJIPACTAIOIIETO

ITOKOJICHHS.

JlanHast mporpamMma paspaboTaHa B COOTBETCTBHH HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB,
PETJIAaMEHTUPYIOIUX ~ ACSATEIbHOCTh  00pa3oBaTENbHBIX OpPraHu3aluil W JETCKUX
TBOPYECKUX OOBETUHEHHIA:

1. Ilpukaz MunucrepcrBa npocBenieauss P® ot 09.10.2024 Ne 704 “O BHeceHUH
M3MEHEHHM B HEKOTOpblE MNpHKa3bl MwuHUCTEpCTBA IpocBelieHns Poccuiickon
Qenepanuu, Kacawmuecs QenepaibHbIX 00pa30BaTeIbHBIX MMPOrPaMM HAYaJIbHOTO
obmero oOpa3oBaHHsS, OCHOBHOTO OOINEro oOpa3oBaHUST M CpeaHero  oOIIero
oOpazoBaHus’”.

2. Tlpuka3z MunuctepcrBa Poccuiickoit @enepanunu ot 27 utong 2022 r. N 629 «llopsaok
OpPraHM3aIlii M OCYIIECTBICHUS 00pa30BaTEIbHOU ACATEIBHOCTA MO JOMOJHHUTEIHLHBIM
o01reo0pa3oBaTeIbHBIM MPOrPaMMaM

3. TloctanoBnenue ['maBHOro rocynapcTBeHHOro caHutapHoro Bpaya P® ot 28.09.2020
Noe28 «O6 yrBepknenuu canutapubix npaswin CII 2.4, 3648-20 «CanuTtapHo-
AMUJEMHUOJIOTUYECKUE TPEOOBAaHUSI K OpraHu3alisM BOCIUTAHUS U OOy4YEHHUs, OTIbIXa U
03J0POBJIEHUS JETEU U MOJIOJIEKM

4. Metoauyeckue pEKOMEHJAMKW 1O  CO3JaHUI0 U (YHKIUOHUPOBAHHUIO B
o01reo0pa3oBaTeIbHBIX OPraHU3aAIMAX, PACTIOIIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX
ropojax, IIGHTPOB  OOpa30BaHUS  €CTECTBEHHO-HAYYHOW W  TEXHOJOTHYECKOU
HarpaBieHHocter (TB-2610/02 ot 25.11.2022).

5. TlocranoBnenue CraBpomnonabckoro kpas ot 16.04.2025 r. Ne 213-n “O BHecenuu
W3MEHEHHM B  KpaeByro nporpammy  “Jletm  CraBpomnonssi’,  yTBEPKICHHYIO
noctaHoBsieHueM [IpaButenscTBa CTaBpononabckoro kpas oT 22 utonst 2020 Ne 334 -m1.

6. [Tpuxaz MunuctepctBa oOpazoBanus CtaBpornoiabckoro kpas ot 12 uroms 2024 roma Ne
1191-mp «O BHeceHWHM U3MEHEHWH B TPUKAa3 MUHUCTEPCTBa  0Opa3oOBaHUS
CraBpomnonbckoro kpas ot 15 Hosopst 2021 roma Ne 1965-p «O HEKOTOPBIX BOMpoOcax
peali3aluu peruoHaJbHOro npoekra «CoBpeMEHHasl IIKOJa» HAIMOHAIBHOIO MPOEKTa
«O0pazoBaHue.

7. YcraB MKOY COIII Ne 13 ¢. AnaHaceHKOBCKOE



8. KoMruiekcHbIN TUIaH y4eOHO-BOCHIHTATENbHBIX, BHEYPOUHBIX U COLIMOKYJIbTYPHBIX
MEPONPUATUI LIEHTPA 00pa30BaHUs €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOU
HarnpaBieHHocTeld  «Touka pocta» MKOY COII Ne 13 c. AnaHaceHKOBCKOrO Ha
2025/2026 yueOHblii TOT

9. Y4eOHbIN MUIaH JOMOJHUTEIHLHOTO OOpa3zoBaHus nered Ha 2025/2026 yueOHBINM TOJ
MyHULMNIANBHOTO ~ Ka3eHHOro  o0ImieoOpa3zoBarenbHOro  yupexxaeHuss — «CpenHsis
obureoOpazoBarenbHas mkona Ne 13» c. AnaHaceHKOBCKO€ ATaHAaCEHKOBCKOrO paiioHa
CraBpononibckoro kpas Ha ©0Oa3e lleHtpa oOpa3oBaHusi €CTECTBEHHO-HAY4YHOU W
TEXHOJIOTMYECKOW HarpaBieHHOCTEN « Touka pocTtay.

10. ITnan y4eOHO-BOCTIMTATEIbHBIX, BHEYPOUHBIX U COIIMOKYJIHTYPHBIX MEPONPHUSATUN Ha
6a3e llentpa o00Opa3oBaHHs €CTECTBEHHO-HAYYHOM W TEXHUYECKOW HaIpaBICHHOCTEH
«Touka poctay MKOY COIII Ne 13

c. AnnanaceHkoBckoro Ha 2025/2026 yueOHblii roa

11. ITpuka3z Ne 6 ot 01.09.2025 r. 00 yTBep)KaAeHUN PabOYUX MPOTrPaMM JOMOTHUTEIHHOTO
obpazoanuss MKOY COII Ne 13 ¢. AmaHaceHKOBCKOE

AnpecaTt nporpamMmmel.
VYuamuecs 10-11 knacca o61ieo0pa3oBaTenbHOM MIKOJBI.
O0BEM U CPOK OCBOCHHMS IPOIPAMMBI.

[Tporpamma paccuntana Ha | ron. B Henento 1 3ansitue.
KonmnuaectBo yacoB no yueOHomy miany: 34. Beero 34 yaca.



B3anmocBsshb ¢ peaepanbHoil paboyeid MporpaMmMoii BOCIIUTAHUS

[Iporpamma Kypca BHEYpPOYHOM JESITENLHOCTH pa3paboTaHa ¢  y4eToOM
peKoMeHaanui gpeaepanibHON paboueil mporpaMMbl BOCIIUTAHUS, YUUTHIBAET TICUXOJIOTO-
MeJarornyeckue OCOOEHHOCTH JAHHBIX BO3PACTHBIX KAaTerOpui. ODTO TMO3BOJISIET
Ha TPAKTUKE COEJUHUTH OOYYaIOIIYI0 M BOCIHUTATEJIBHYIO NIESITEIBHOCTH I€/1arora,
OPUEHTHUPOBATH €€ HE TOJBKO HAa UHTEIUIEKTYaJIbHOE, HO M HA HPABCTBEHHOE, COLIMAILHOE
paszBuTHe peOeHKa. ITO MPOSBIISICTCS B:

— BOCIIUTAaHWM OCO3HAHHOM 3KOJOTMYECKH MPABUILHOW MOTHBAIUM B TTOBEJICHUN
U JIeATeTbHOCTH 4Yepe3 (OPMHUPOBAHUE CHUCTEMBI  YOEXKICHHM, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSX;

— CTAQHOBJICHUU JIMYHOCTU OOYYAIOLIMXCS KakK IEJIOCTHOM, HaxonsIencs
B TAPMOHUU C OKPYKAIOITUM MHUPOM, CTIOCOOHOM K PEIICHUIO SKOJOTHIECKUX TPOOIIEeM;

— NPUOPUTETE JMYHOCTHBIX PE3YJIbTATOB pEAIM3alHU MPOTPaMMbl BHEYPOUHOU
NeSTENHHOCTH, HAMEAIINX CBOE OTPAKEHUE U KOHKPETH3AIMIO B heiepabHON padodeii

IporpaMmMbl BOCITMTAHUS.

OcobGennocTH padoThI EgArora mno nNporpamMmme

3amaya memarora  COCTOMT B TOM, 4YTOOBI  COINPOBOXIATh  IPOIIECC
npodeccuoHaNbHOM OPUEHTAIIMN O0YUYalOIIUXCsl, PACKPBIBAs MOTEHIIMAT 00YJarOIINXCS
yepe3 BOBJICUYCHHE B MHOTOOOpPa3HYIO JI€ATEIIbHOCTh, OPraHM30BAaHHYI0 B Pa3HBIX
dbopmax.

[Ipu »TOoM pe3yabTaToM pPAaOOTHI TMemarora B TIEPBYIO OuYepelb SBISCTCS
JUYHOCTHOE pPa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTaTOB MEAaror MOXET JIOCTHYb,
yBJIeKasi peOCHKAa COBMECTHOW M MHTEPECHON UM 00OHMM JESTEIbHOCThIO, yCTaHABIUBAS
BO BpEMsl 3aHATHH JOOpOKEIATeNbHYIO, MOMICPKHUBAIONTYI0 aTMochepy, HachIas
3aHATUSA ILIEHHOCTHBIM coepkanueM. Kpome Toro, mporpamMmma IpeaycCMaTpUBacT
OpraHu3aINIo0 SKCKYPCUi, MPOocMOTp PriibMoB U 3anucedt TB-mporpamm.

HpI/I N3Yy4YCHUU O6y‘{aIOHII/IMI/IC5I IporpaMmel 1caaror OCHOBBIBACTCA HA HCCKOJIBKHUX
OCHOBOITIOJIararomux ImpuHIOUIIax 06y‘IeHI/IH:

— MPUHIUIN WHTErPATUBHOTO TMOJXO0/Aa K OOY4YeHHIO0. DTOT NPUHIMI HMEET
MEPBOCTENICHHOE 3HAYCHHE, TaK KaK YCBOEHHUE MOJTYyYaeMbIX 3HAHUM MO0 OUOTEXHOJIOTUU
IpearionaracT TECHYK B3aWMMOCBSI3b pasHbIX ypoBHeW. IlepBeii  ypoBeHb —
MEXITPEIMETHBIN — MIPEJINOIaracT B3auMOCBSI3b OMOJIOTUU C KypCOM IO XUMHH. BTopoii
YpPOBEHb — MPEIMETHBIM —  OOYCJIOBJIEH  B3aMMONPOHUKHOBEHUEM  Pa3HbBIX

OMOJIOTUYECKUX KYpCcOB (OOTaHWKH, 300J0TMH, (U3UOJIOTHMH U JPYrUX) B MpoOIlecce



CTaHOBJICHUS W HU3y4deHUs: OuorexHosioruu. Kpome Toro, joruka ocBOCHHs Marepuaia
IPOrpaMMbl MPEANOJIaraeT ABMKEHUE OT OOLIEro K 4YaCTHOMY M, HA HOBOM YpPOBHE,
BO3BpAIIEHUE OT YaCTHOI'O K O0LIEMY.

— NOPUHIUIT HATJIAIHOCTH;

— MPUHLHUI JOCTYHOCTH;

— IPUHLHAI OCO3HAHHOCTH.

[TpumepHas cxema npoBeICHUS 3aHITHI 11O MPOTPAMME MOXKET ObITh TAKOM:

1. OOBsicHEeHHE TEOPETUIECKOTO MaTepuraa 1o TeMe.

2. TlogroroBka kK 1a0OpPaTOPHOMY WIIM MPAKTUYECKOMY 3aHSITHIO, OOCYKIECHUE
O00BEKTOB JJI MPAKTUYECKOTO 3aHSITHUSI.

3. HpOBe,ZIeHI/IC IMPAKTUYCCKOIO 3aHATHA — OCHOBHasd 3aJad4a OCBOCHHC
MCTOAO0JIOIMH JaHHOI'O 9KCIICPUMCHTA.

4. Ananu3 pe3yJbTaToOB SKCIEPUMEHTA.



NJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJIBHOCTHU

3aHgaTHI B paMKax IIporpaMmMbl HaIIpPaBJICHbBI Ha obecrnieueHne JOCTHUXKCHUA
06Y‘-IaIOIHI/IMI/IC$I CacaAyromux JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW  IIPCAMCTHBIX

00pa30BaTEeNbHBIX PE3YJILTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI:
8 cghepe epasicOancKo2o 60CNUMAaHUsL:
— TOTOBHOCTh K COBMECTHOM TBOPYECKOM JI€SITEIBLHOCTH TMPU BBIOJIHEHUN
OMOJIOTHYECKUX IKCIIEPUMEHTOB;
— CIMOCOOHOCTh OMPEIEsITh COOCTBEHHYIO MO3UIIUIO 1O OTHOIICHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBIICHATH €€;

— TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOOCCCC COBMCCTHOI'O BBIIIOJIHCHHA y‘-Ie6HI)IX,
IMIO3HABATCJIIBHBIX W HCCICOAOBATCIIbCKUX 3a/a4, YBAKUTCIIbBHOMY OTHOIICHUA
K MHCHHUIO OIIIIOHCHTOB IIPHU 06CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOrHYECKOro

COJICPIKaHNS,

6 cqbepe nampuomu4eckozco 60Cnumarusi.

— ILEHHOCTHOE OTHOILICHHE K MNPUPOAHOMY HACIEAUI0O M NaMITHUKAM IPUPOIBI,
NOCTHKEHUAM Poccuu B Hayke;

— CHOCOOHOCTH OLICHUBATb BKJIaq pOCCHfICKHX Y4YCHBIX B CTAHOBJICHHUC W PA3BUTHC
6I/IOJIOFI/II/I, IIOHMMAaHW€e 3HavyeHus OHOJOTMH B IMO3HAHWM 3aKOHOB IMpHUPOAbI,

B JKU3HU YCJIOBCKA 1 COBPCMCHHOI'O 06H_I€CTB3;

8 cghepe 0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:

— CIIOCOOHOCTH OIICHHUBATh CUTyallUI0O W IPHHUMATb OCO3HAHHBLIC PCIICHUA,
OPHUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI 1 ICHHOCTH

— OCO3HAaHHUC JIMYHOI'O BKJIaZAd B IIOCTPOCHHUC YCTOﬁqHBOFO 6YI[YHIGFO;

6 cqbepe acmemuiecKkoco 60CnUmMaruA.

— IIOHHMAaHHuEC€ OMOIMOHAJIBHOI'O BOSI[CI)'ICTBHH YKUBOM IMpHUPOAbI U €€ ICHHOCTD,

6 cihepe pusuuecko2co 60CNUMAHUAL:
— TIOHUMAaHHE IIEHHOCTH 3/I0pPOBOI0 U O€30I1acCHOr0 00pa3a *KU3HHU;

— OCO3HaHHE TOCJEICTBUI W HENPUSATHE BPEAHBIX MPHUBBIUEK (yrmoTpeblieHne

QJIKOT0JISI, HAPKOTUKOB, KYPEHUSI);



6 cihepe mpy006020 80CHUMAHUSL:

— TOTOBHOCTh K aKTHUBHOM JEATEIHHOCTH OHMOJIOTMYECKOH M HIKOJIOTUYECKOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD, TIJIAHUPOBATH U CAMOCTOSITEIILHO
BBITOJIHATD TAKYIO JESITEbHOCTD;

— HHTEpEeC K NPaKTUYECKOMY U3y4eHUI0 podeccuil, CBI3aHHbIX ¢ OMOIOTHEH;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU

BCEM JKU3HHU,

8 cghepe IK0N102UUeCcK020 B0CNUMAHUL!

— DJKOJIOTUYECKH IIeJIecO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK MUCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

— TIOBBIIICHWE YPOBHS DKOJOTMYECKOW KYJIbTYpPhl: TPHUOOPETEHHE  OIbITa
IJIAHUPOBAHUSI  TIOCTYKOB W OLEHKM MX  BO3MOXHBIX  IOCJEICTBUU
JUISL OKPYXKAKOUIEH CPEJIbL;

— CIHOCOOHOCTH HCIIONB30BaTh MpHOOpETaeMble MPH HM3YYCHUH OWOJIOTHU 3HAHUS
M yMEHHUS TIpU pelieHud MpoOJieM, CBSI3aHHBIX C  pallMOHAIbHBIM
MPUPOIONOJIb30BAaHUEM  (COOJIIOJIEHHE TpaBUIl  TOBEJAEHUS B  MPUPOJE,
HANpPABJIECHHBIX HA COXPAHECHHE PABHOBECUS B JKOCHCTEMAX, OXpaHy BHUIOB,
AKOCUCTEM, Orochephl);

— QAKTUBHOE HEMNPHUATHE JCHUCTBUH, NMPUHOCAIIMX BPEI OKPYKAKOIIEH MPUPOIHON
cpelie, yMEHHEe TPOTHO3UPOBATh HEOJAroNMpUsITHBIE SKOJIOTMYECKUE MOCIEACTBUS

MPEeANPUHUMAEMBIX ICMCTBUN U MPEAOTBPAILIATh UX;

8 cghepe nHayuHo20 NOHAHUL:

— TOHWMaHWE CHenuuKu OWOJOTMU KaK HAyKd, OCO3HAHHUE €€ POJU
B ()OPMHUPOBAHUH PAIMOHATBHOTO HAYYHOTO MBIILICHUS, CO3/aHUE IEIOCTHOTO
MPEICTABIICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKa
U OO0IecTBa, B MO3HAHWU TPUPOTHBIX 3aKOHOMEPHOCTEH W pEIIeHUU MpodiiemM
COXpaHEHUs IPUPOTHOTO PABHOBECHSI;

— YOEXIEHHOCTh B 3HAYUMOCTH OHWOJIOTHH [IJI1 COBPEMCHHON ITWBHIIM3AIINHN:
oOecriedeHue HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3TaHHME TMEPCIICKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX peliaTh pPEeCcypCHble MpOOJIeMbl  Pa3BUTHS
YEJIOBEYECTBA; MOUCK MyTeW BBIXOJA M3 TIIOOAIBHBIX IKOJOTHYECKUX MPOoOsIeM
U o0ecrieueHWe TMepexoja K YCTOMYMBOMY PAa3BUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB W (DOPMUPOBAHHMIO HOBBIX CTaHApPTOB

JKM3HU,



3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJIOTUYECKUX 3HAHUM B LENAX MMOBBILICHUS
o01Ieil KyJbTYphl, €CTECTBEHHO-HAyYHON TI'PaMOTHOCTH KaK COCTaBHOM YacTu
(GYHKIIMOHAIBHOM T'PaMOTHOCTH OOydaromuxcs, (GopMUPYEMOW NpU U3y4YEHUU
OMOJI0THH;

IIOHUMAHHUE CYIIHOCTM METONOB II03HAHUA, HCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTb HCIIOJIb30BaTh IOJIydaeéMble 3HAHUS I aHaiIu3a
1 00BSCHEHHUS SIBICHUM OKPYXAIOLIEro MUPa U IPOUCXOASAIINX B HEM U3MEHEHHUI;
YMEHHE JieJaTh OOOCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE Hay4yHbIX (DaKTOB
Y IMEIOIIUXCSA JaHHBIX C LENbIO MMOTYYEHUs TOCTOBEPHBIX BBIBOIOB;
CIOCOOHOCTh ~ CaMOCTOSITEJIBHO ~ MCIIOJIb30BAaTh  OMOJOIMYECKHE  3HAHUSA
JUIS peLLIEHUs] IPOOJIEM B peaslbHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HAHME IEHHOCTH HAy4yHOM JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO IESITEIbHOCTD NHINBUIAYAJIbHO U B TPYIIIIE;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHUIO,
K AaKTMBHOMY IIOJIyYEHUIO HOBBIX 3HaHUM 1O OHOJOrMM B COOTBETCTBUU

C XXU3HCHHBIMHU HOTp€6HOCT${MI/I.

METAIIPEAMETHBIE PE3YJIBTATbI:

6 chepe o6nadenus yHuGEPCcaIbHLIMU YUEOHBIMU NOZHABAMEIbHBIMU OCUCMEUAMU:

Oazoevle 1o2udecKue 0euCcmeusl.:

CaMOCTOSITEILHO (POPMYJIMPOBATh M aKTYaAIM3UPOBATh MPOOJIEMY, pacCMaTPUBaTh
€€ BCECTOPOHHE;

UCTIOJIh30BaTh MPYU OCBOSHUH 3HAHWH TIPUEMBI JIOTHYECKOTO MBIIICHUS (aHasH3a,
CHUHTE3a, CpaBHEHUS, KiIacCupuUKaIuu, O0O0O0OIIeHNs), PaCKPhIBATh CMBICI
OMOJIOTUYECKUX MOHATHH (BBIICTATh UX XapaKTepPHBIC TIPU3HAKH, YCTaHABINBATH
CBSI3H C IPYTUMU TTOHATHUSIMH);

ONIPENCNATh IEMu JCATEIBHOCTH, 3aJaBas TMapaMmMeTpbl W KPUTEPHH HX
TOCTIKEHUSI, COOTHOCUTD PE3yJIbTATHI ACSITCIBHOCTH C TIOCTABIICHHBIMHA IIEIISIMU;
UCIIOJIb30BaTh OUOJIOTMYECKUE TOHATUS Ui OOBSICHEHHS (PAKTOB W SIBICHUMN
YKUBOU TIPUPOJIBI;

CTPOUTH JJOTUYECKUE PACCYXKJICHUS (MHAYKTUBHBIC, IETYKTUBHBIE, 110 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMATPHUBACMBIX SIBJICHUSX,

(I)OpMYJ'H/IpOBaTB BBIBOJBI 1 3aKJIFOYCHUA,
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— TPUMEHATh CXEMHO-MOJEIBHBIE CPEICTBA Ui INMPEACTABICHUS CYLIECTBEHHBIX
CBA3€M M OTHOIICHHH B U3y4aeMbIX OHOJOTMYECKUX OOBEKTAX, a TaKKe
MIPOTUBOPEYMI PA3HOTO pOAA, BBISBIECHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX

HCTOYHHKAX,

Oazosvle ucciedo8amenbCcKue 0eticCmeust:

— BJAJCTh HaBBIKAMU YYEOHO-UCCIIEAOBATEIbCKOM U MPOEKTHOU JeATEeIbHOCTH,
HaBBIKAMU  pa3pelnieHus  MnpoOsieM;  CIHOCOOHOCTbIO U TOTOBHOCTBHIO
K CAaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3ajad,
IMPUMEHEHUIO Pa3JIMYHBIX METO/IOB MMO3HAHNS,

— UCIIOJIb30BATh PA3JIMYHBIE BUBI IEATENBHOCTH I10 IMOJYYEHUIO HOBOT'O 3HAHUS, ET0
WHTEpIpeTaIiy, mMpeoOpa3oBaHUI0 ¥ MMPUMEHEHUIO B YIEOHBIX CUTYallUsIX, B TOM
YUCJIE TIPU CO3IaHUH YICOHBIX U COITUATIHLHBIX TPOEKTOB;

— (¢opMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJETh HAYYHOW TEPMUHOJOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJAMU;

— craBUThb U (OPMYIHPOBATH COOCTBEHHBIE 337aud B  00Opa3oBaTEIbHOU

ACATCIIBHOCTHU U ) KU3HCHHBIX CUTYallUAX;

paboma c ungpopmayuei.

— OpHEHTHPOBATbCA B PA3JIMYHBIX HCTOYHUKAX HHPOpMaMHU (TEKCTEe Y4EeOHOro
nocoOus, HAYYHO-TIONMYJSAPHOW  JMTEparype, OHMOJOTMYECKHX  CIOBapsAx
U CIPaBOYHWKAX, KOMIIBIOTEPHBIX 0a3zax NaHHBIX, B IHTEpHETE), aHaTN3UPOBAThH
UH(GOPMAITUIO PA3IMIHBIX BUAOB B JOPM MPEICTABICHUS, KPUTHIECKH OIEHUBATh
€€ TOCTOBEPHOCTh Y HEIPOTUBOPEUUBOCTD;

— (opMmynupoBaTh 3ampockl W IPUMEHATH pPA3IMYHbIE METOABl MPHU TOHCKE
1 0TOOpE OMOJIOruUYecKor nHpopMaIy, He0OXOAMMOM /ISl BBIMOJHEHUS Y4€OHBIX
3ajad;

— CaMOCTOSITEIBHO BBIOMpATh ONTUMAJIbHYIO dopMy  TpencTaBICHUS
Oounonornyeckoil nHpopmamuu (cxemsl, rpaQuKy, JuarpaMMbl, TAOIULbI, PUCYHKA
" 7p.);

— HCIOJIb30BaTh HAYUHBIN SI3BIK B KAYECTBE CPE/ICTBA IIPU paboTe ¢ OMOIOTrHYECKOn
uH(pOpMaIUeil: TPUMEHATh XUMUYECKHe, PU3NIECKIE U MaTeMaTHIEeCKUe 3HAKU
U cuMBOJbIL, (opmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJb30BaTh

u HpeO6paSOBI)IBaTB 3HAKOBO-CUMBOJMYCCKUC CPCACTBA HAT'JLIIHOCTH,
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6 chepe 061a0eHUsA YHUBEP CATTOHBIMU KOMMYHUKAMUBHBIMU OCIICHEUAMU:

obwenue:

OCYIIECTBIIATh KOMMYHHUKAIIUU BO BceX cdepax >KU3HU; aKTUBHO Y4acCTBOBATh
B JIMAJIOTE WJIM JAUCKYCCHU IO CYIIECTBY 00CYXJIaeMOl TeMbl (YyMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCUTENILHO BBINOJIHEHUS TpeajiaraeMomn
3aJlaud, YUUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUM JIPYTHX YYaCTHUKOB
JIAaJiora Ui JUCKYCCHUH ),

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pCHHUA C HCIIOJIb30BAHUEM

SI3BIKOBBIX CPCCTB;

COBMECMHAS 0esIMENbHOCMb.

BbIOMpAaTh TEMAaTUKy M METOABbl COBMECTHBIX MACUCTBHM C y4e€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTHUBA,;

IIPUHUMATH L€ COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA 10 €€ JOCTHXKEHUIO: COCTaBIATh INIAH JCUCTBUN, PACIPENEIATH POJIU
C YUETOM MHEHHI Y4aCTHUKOB, O0CYX/1aTh Pe3ybTaTbl COBMECTHOM paOOThI;
MpEIaraTb HOBBIE IIPOEKTHI, OLEHHUBaTh MWJAEHM C TO3UMUMHA HOBU3HBL,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh TO3UTUBHOE CTPATErMYECKOE NMMOBEACHUE B PA3JIMYHBIX CUTYALUSX,

IMPOABJIATHE TBOPUCCTBO U B006pa)KCHI/Ie, OBITH HMHHUIIMAaTHBHBIM,

6 chepe 061a0eHUA YHUBEPCATbHBIMU PeZYIAMUBHBIMU OCUICIMBUAMU:

camoopearnuzayus.

UCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS ISl BBISIBJICHUS MPOOJIEM M UX PELICHUS
B )KM3HEHHBIX U YYEOHBIX CUTYALIMSIX;

BbIOMpaTh HA OCHOBE OMOJIOTMUYECKUX 3HAHUM LIEJIEBbIE U CMBICIIOBBIE YCTaHOBKU
B CBOMX JEHUCTBUAX U IIOCTYNKax I10 OTHOLICHUIO K JKUBOM IPUPOAE, CBOEMY
3I0POBBIO U 3/I0POBbI0 OKPY/KAIOIIKX;

paciupsATh PAMKU y4€0HOr0 MpeaMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peLIEHUE;

CAMOKOHmMPOJIb.!

AaBaTb OLCHKY HOBBIM CHUTYallUAM, BHOCUTb KOPPCKTHBBI B IOCATCIILHOCTD,

OLCHHUBATHb COOTBCTCTBUC PC3YJILTATOB LCIIAM,

IPUHUMATh MOTHBBI W apryMEHThl JPYyrUX IIPU AHAJINA3E PE3YyJbTATOB

TSI TeIILHOCTH;

12



IMOYUOHATbHBIU UHMELLIEKM, NPEONOaA2aroWull ChOPMUPOBAHHOCD.

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE IPUHAMATh
OTBETCTBEHHOCTb 32 CBO€  IIOBEJEHHE, CIIOCOOHOCTh  aJalTUPOBATHCS
K SMOLMOHAIBHBIM U3MEHEHUSM U POSBIISATH THOKOCTH;

BHYTPEHHEH MOTHBALM, BKIIOYAIOUIEH CTPEMJIEHHE K JOCTHKEHUIO LIENH
U yCHeXy, ONTUMH3M, MHULIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOAS U3 CBOMX

BO3MOXKHOCTEM;

npunamue cebs u Opyaux:

IIPpUHUMATb ce6;1, IIOHHUMAasA CBOM HEJOCTAaTKM U JOCTOMHCTBA,

MPU3HABATh CBOE MPABO U MPABO JPYIMX HA OLIMOKH.

INPEAMETHBIE PE3YJIBTATBI:

YMEHHE BIIAJIETh CHUCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OCHOBOIMOJIararonue OMOI0rnYeCcKre TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, TOMNYJSALUS, OWOCHUHTE3 Oeyka, HacIeJICTBEHHOCTD,
W3MEHYHMBOCTD, POCT U Pa3BUTHE U JP.);

BJIQJICHUE CHUCTEMON 3HAaHUW OO0 OCHOBHBIX METO/JAaX HAyYHOTO TO3HAHUS,
UCIOJIb3YEMbIX B OMOJIOTMYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(ormmcaHue, M3MEpPEHHE, IMPOBEICHHE HAOIIOIECHUM), CIOCOOAMHU BBISBICHUS
Y OIICHKW aHTPOIOTEHHBIX U3MEHEHUH B MIPUPOJIC;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3U MEX]Y CTpPOECHUEM M (YHKIMSIMU: KJIETOK
pa3HBIX  TKAaHEW; OpraHaMd H  CHUCTEMaMM OpPraHoB y  PAaCTEHHUU;
ATanamMu KJIETOYHOTO IUKJIA M KU3HEHHBIX ILMKJIOB OPraHU3MOB; T€HOTHUIIOM
1 (DEHOTHUIIOM;

YMEHHE peIlaTh IMOMCKOBbIE OWOJIOTUYECKHE 3a7aud;, BBISBISTH NPUUYUHHO-
CIICICTBCHHBIE CBSI3M MEXKIY HWCCICNYEMBIMH OMOJOTHYECKUMH OOBEKTaMH,
IpoleccaMi M SIBJICHHUSIMU; JleJaThb BBIBOJbI M TMPOTHO3BI HAa OCHOBAHUU
MOJIYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPSATH UX HKCIIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIHMpys ITENh WCCICIOBAHUS, AHAJIWU3UPOBATH IOJYYCHHBIC PE3YIbTAThI
U JIeNIaTh BBIBOJIBI;

YMCHHE OICHUBATh 3THUYECKHUE aCTIEKThI COBPEMEHHBIX MCCIIEIOBAHUNA B 00JIaCTH
OMOTEXHOJIOTUY M TEHETUUECKUX TEXHOJIOTUN (HampaBIeHHOE U3MEHEHUE TeHOMa

U CO3/]JaHHU€ TPAHCTEHHBIX OPraHU3MOB);
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— yMEHHE MOTHMBUPOBATH CBOM BBHIOOp Oymyiei nmpodeccuoHaTbHON AesTeNbHOCTH
B 00JacTh OHWOJIOTWH, MEIULHMHBI, OUOTEXHOJOTMHU, CEIbCKOr0 XO035HCTBA;
yrayOJsTh MO3HABATENbHBIA HWHTEPEC, HAIpaBJICHHBIM HA OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH Mpodeccur M MPOAOKEHHUE OHMOJIOTrHYECKOro OOpa3OBaHUS

B OpraHU3allUgX CPEIHETO MPOhEeCCUOHATBHOTO U BBICIIIETO 00pa30BaHUS.
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COJIEP)KAHUE KYPCA BHEYPOUHOMH JEATEJBbHOCTHU

Monysib «ArpoTEeXHOJIOr HH HACTOSIIEro 1 Oyaymero (34 )

1. BuoTexHosorusi Kak Hayka (4 4)

Hcropusi BO3HUKHOBEHHUSI HAyKHU, OCHOBHBIC pa3fejibl, CBSI3b OUOTEXHOJOTHU
C Japyrumu Haykamu (Ouonorued, OOTaHUKOW, 300JIOTMEH, MHUKPOOUOJIOTHEH,
OonoxumueH, GuU3NOIOruei, reHeTUKON, MEAUIIMHOW) U OTPaciisIMU MPOMBIIIJIEHHOCTH
(mumieBas, JerKas), CEJIbCKOTO XO3sMcTBa (KMBOTHOBOJCTBO, PAaCTEHHEBOJICTBO)
U 3/IpaBOOXpaHeHueM, u3BecTHbie By3bl U HUW, cBsi3aHHbBIC ¢ OMOTEXHOJOTUEH:

= DenepanbHOE rOCYyAapCTBEHHOE YUPEKICHUE «DenepanbHbIi
UCCIIeI0BaTENbCKUM LEeHTp «PyHIaMeHTalIbHbIE OCHOBBI OMOTeXHOIOrun» Poccuiickoi
akagemun Hayk» (OUIL] buorexunonorun PAH)?;

» denepasibHOE  TOCYJAPCTBEHHOE  OIODKETHOE  HAyYHOE  YUPEXKICHUE
«BcepoccCKUN  HAYYHO-UCCIEAOBATEIIbCKUM  MHCTUTYT  CEIbCKOXO35WCTBEHHOMU
ouorexnonorun» (PI'BHY BHUNCE)?;

» QDefepalibHOE  TOCYIAPCTBEHHOE  OIOJDKETHOE  HAy4YHOE  YUPEKICHUE
«DenepanpHbIi UCCIEA0BATEIILCKUM LUEHTP BCepOoCCHMUCKNN UHCTUTYT T€HETUYECKUX
pecypcos pacrenuii umenu H.W. Basunosa» (PI'BHY ®UI] BUP)3,

= QdefepalibHOE  TOCYIApPCTBEHHOE  OIOJDKETHOE  HAy4yHOE  YUPEXKICHUE
«Bcepoccuiickuii  HAyYHO-UCCIENOBATEIIbCKAM ~ MHCTUTYT  CEJIbCKOXO3SICTBEHHOU
mMukpobronoruw» (PI'BHY BHUUCXM)4;

» denepasibHOE  TOCYIapCTBEHHOE  OIODKETHOE  HAYYHOE  YUPEXKJICHHE
«DenepanbHbIl  UCCIAEAOBATENLCKUN  HEHTp WMHCTUTYT UMTOJOTMM W TEHETUKHU

Cubupckoro oraenenus Poccuiickoit akanemun Hayk» (PI'BHY ULul' CO PAH)>;

! denepalibHOE TOCYHAapCTBEHHOE yupexzaeHue «dDenepanbHblii HCCIENOBATENBCKUM LEHTP
«DyHnaMeHTaIbHbIE OCHOBBI OMOTEXHOJOrUM» Poccuiickoi akamemun Hayk» (PUL] buorexHomoruu
PAH): opunmansusiii caiit. — URL: http:/www.fbras.ru

2 MenepalbHOE TOCYIAPCTBEHHOE OKOPKETHOE HAYYHOE yupexaeHue «Bcepoccuiickuil HayqHO -
HCCIICIOBATEIILCKM WHCTUTYT CEIbCKO-XO03sKWCTBeHHOW OuotexHonorun» (OPI'BHY BHUUCEH):
opunmaneHeii caint. — URL: http:/www.vniisb.ru

3DemepanbHOE  TOCYIapCTBEHHOE OO/DKETHOE HaydHOe yupexaeHue «DenepanbHblid
HCCIIEIOBATENIbCKUIM IIEHTp Beepoccuiickuii MHCTUTYT T€HETUYECKUX pecypcoB pacTenuit umenu H.U.
Basuiiosay (®PI'BHY ®UI] BUP): odurmanehseiii caift. — URL: http:/www.vir.nw.ru

4 denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE HAYYHOE yupekaeHne «Beepoccuiickuii HayqHO -
UCCIIEZIOBATEIIHCKUI WHCTUTYT CeNbCKO-XO03siCTBeHHON Mukpobuonorun» (OI'BHY BHUNCXM):
opunmaneHeii caint. — URL: http:/www.arriam.ru

>  denmepalbHOE TOCYIAPCTBEHHOE OO/DKETHOE HaydHOoe yupexiacHue «DenepanbHbIi
uccieaoBaTeabckuil 1eHTp MHCTUTYT nutonoruu U reHetukun Cubupckoro otaenenus Poccuiickoi
akagemun Hayk» (PI'BHY UIul' CO PAH): odunmanehsii caiit. — URL: http:/www.bionet.nsc.ru
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» (denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE O0OpPa30BATENbHOE YUPEXKIICHUE
BbICIIET0 00pa3oBaHus «MOCKOBCKUI (PU3NKO-TEXHUYECKU MHCTUTYT) HAllMOHAIbHBIN
uccnenoBarenbekuil nentp» (PrAOY BO MOTN)Y;

* (QdenepasibHOE TOCYJAPCTBEHHOE OIOKETHOE OOpa30BaTEIbHOE YUPEKIACHUE
BbICIIETO 0Opa3oBaHusd «MOCKOBCKMH TIOCYAapCTBEHHBIA YHUBEPCUTET HWMEHH
M.B. Jlomonocosa» (PI'BOY BO MI'V)?;

» (denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHHE
BbIcIIero oOpazoBaHusi «CaHkT-lleTrepOyprckuii rocyJapCTBEHHBINM YHUBEPCHUTET)
(OT'BOY BO CII6I'Y)3;

» (denepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE O00pa30BaTENbHOE YUPEKICHHUE
BbIcIIero  oOpa3oBanus  «HoBocHMOUMpCKUI  HAIMOHAIBHBIM  HMCCIENOBATENbCKUN
rocynapcTBeHHbiil yausepcurer» (DI'AOY BO HI'Y)4

» (denepanbHOE TOCYAApCTBEHHOE OIOHKETHOE 00pa30BaTENbHOE YUPEKICHHE
BBICIIETO 00pa3oBaHusi «POCCHMCKUM TOCYTapCTBEHHBIM arpapHbIi YHHBEPCUTET —
MCXA wumenn K.A. Tumupszera» (®PI'BOY BO PIAY-MCXA wumeHu
K.A. Tumupssesa)®;

* ABTOHOMHasg HEKOMMeEpYecKas oOpa3oBaTejbHasi OpraHu3alus BBICILIETO
obOpasoBanus «Hayuno-rexnonorndeckuii yausepceuter «Cupuycey (HTY «Cupuycy)®.

CoBpeMeHHbIE  HampaBlEHUS  pa3BUTHUA  arpoOMOTEXHOJOTUH.  MeTobl

OUOTEXHOJIOIMHU B HAyKE M IPAKTUKE. JIeMOHCTpALUs BUAECOPOIUKOB’ .,

! (DellepaJ'II)HOC rocyaapCTB€CHHOC AaBTOHOMHOC O6pa3OBaTeJ'IBHO€ YUPCIKIACHUEC BbICHICTO

oOpa3oBaHMsl «MOCKOBCKUH (U3UKO-TEXHUUYECKUNH HMHCTUTYT) HALlMOHAJIBHBIM HCCIEAO0BATENbCKUN
eHTp» (PIrAOY BO MOTH): opunmaneuseiii caidt. — URL: http:/www.mipt.ru

2 QenepanbHOE TOCYIapCTBEHHOE OIOKETHOE OOpa30BaTENbHOE YUPEKACHUE BBICIIETO
obpa3oBaHust «MOCKOBCKMIM TrocyaapcTBeHHBbIH yHuBepcureT uMeHM M.B. JlomoHocoBay:
opunmanpaeii cait. — URL: http:/www. msu.ru

3 ®enepanbHOE TOCYIApPCTBEHHOE OOUKETHOE OOPA30BATENBHOE YUPEKIEHUE BBICIIETO
obOpazoBanus «CaskT-IlerepOyprckuii rocyaapctBeHHbii yHuBepcuter» (PI'BOY BO CIIOIY):
opunmanpaei cait. — URL: http:/www.spbu.ru

4 ®DemepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 0O0Opa30BATENBHOE YUPEKIAEHUE BBICLIErO
obpa3zoBanus «HoBocuOupCckuil HaIlMOHAIBHBIN MCCIIEN0BATENbCKUIM IOCY1apCTBEHHBIN YHUBEPCUTET»
(®I'AOY BO HI'Y): opunmansusrii caiit. — URL: http:/www.nsu.ru/n

> denepanbHOE TOCYIAapPCTBEHHOE OFODKETHOE OOPA30BATENLHOE YUPEKAEHUE BBICHIETO
oOpa3oBanus «PocCCHCKUI TroCyJapcTBEHHBIH arpapHbiii yHuBepcuteT — MCXA umenun KA.
TumupszeBa» (PI'BOY BO PITAY-MCXA umenu K. A. TumupszeBa): odpunumansaeii caidt. — URL:
http:/www.timacad.ru/

® ABTOHOMHas HeKOMMepuecKas O0Opa3oBaTeNbHAs OpraHM3alMs BBHICIIETO OOpPAa30BaHUS
«Hayuno-texnonornueckuit yausepcurer «Cupuyc» (HTY «Cupuyc»): opunnansusiii caidt. — URL:
http:/www.siriusuniversity.ru/

" Cm. mpusoxkenue.

16


http://www/
http://www/
http://www/
https://www.msu.ru/
http://spbu.ru/
https://www.nsu.ru/n
http://www/
http://www/
http://www/
http://www/

Jlabopamopuvie u npakmuueckue pabomul

UccnenoBarensckas padora «Co3naHue OMOJIOTMYECKH aKTHUBHBIX T00AaBOK U
BUTaMUHOB.

HccnenoBatensckas pabora «BblBeZeHHE HOBBIX COPTOB pacT€HUM, MOPOA
YKUBOTHBIX C 33JJaHHBIMH CBOKCTBAMM.

Hccnenoarenbsckas padora «Co3aanue 0akTepuid, CIOCOOHBIX MepepadaThiBaTh
He(Th U YCTPAHATH MOCIEICTBUS €€ PA3IMBOB: ILTIOCHI U MUHYCBD».

Okckypeust («bHOTEXHOIOrUs: HayKa U )KU3Hb») B By3 ninu HUN.

2. O0mme NOHsSITHS GUOTEXHOJIOruu (2 )
[Tonsitue OWOTEXHOJOTHHU. 3adeM YEJIOBEKY OWOTEXHOJOTHH, B YeM WX
NPEUMYIIECTBO TIepe]] XUMHUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBIIIIJICHHBIC MUKPOOPIraHMU3MBbl, KJICTKH U TKaHH paCTeHHﬁ, ZKHNBOTHBIX.

Jlabopamopuvie u npakmuueckue padonul
[Ipaktnueckas pabora «IIpumepsl NpUMEHEHUS OHOJIOTUYECKUX OOBEKTOB B

TBOEH KU3HUY.

3. Oco0eHHOCTH arpooHoTeXHOoIoruM (4 u)

Henu u 3amaun arpoomorexHonorud. OCHOBHBIC OOBEKTHI arpOOMOTEXHOIOTHH.
brorexHonornyeckue moaxobl s HaAS)KHOTO COXPAHCHUS KOJUICKIIUNA TeHETHYSCKUX
PECYPCOB PaCTCHHI 1 )KUBOTHBIX. IIOHSATHS O MOIEBHIX, IN VItro 1 KproKkoIeKusax. Poct
U Pa3BHUTHE XKUBOT'O O0BEKTA B 3aMKHYTOH CHCTEME B KOHTPOJUPYEMBIX YCIOBHSIX: KaK
9TO BO3MOYHO.

OcHOBHbIE TIOMEILEHUS [JIsl MOJHOLIEHHOM paldoThl J1a00paTopuu OUOTEXHOJIOTHMU
(mamMuHapHas KOMHArTa, CBETOBas, aBTOKJIABHAs KOMHATBI, TOMEIICHHUE ISt
MIPUTOTOBJICHUS TTUTATEIILHBIX CPEMI, MOEYHas): MX (PYHKIIMOHAT M1 OCOOCHHOCTH.
OcHoBHBIE MPUOOPHI ISl OpraHU3alMM J1A0OpaTOpUu OMOTEXHOJOTUM, HUX

(GYHKIME U BO3MOXKHOCTH (QBTOKJIAB, CYXOXKapoBoil mikad, muctwiuiarop, pH-merp,
BEChl, JIAMUHAp-OOKC,  CTEPUIIM3aTOp HWHCTPYMEHTOB, CBETOBas  yCTaHOBKA,
KIIMMaTh4deckas kamepa, Y @-moHHU3aTOp, XOJOAWIBHUKA IS XPAHCHUS MUTATEIHHBIX
cpen u Ap.). VHCTpyMEHTHI mJii TPUMEHEHUS METOAOB OWOTEXHOJIOTHH PACTEHUU
(mpemapoBaJibHasl WTJIA, CKaNbMeENb, MHWHIET, HOXHHIBI). (OCHOBBI TEXHUKHU
O0e3zonacHocTd mpu padbore ¢ mpudbopamu. OCHOBHBIE TPUOOPHI JJIsi OpPraHU3alUU
nabopaTopuu OMOTEXHOJIOTHH: aBTOKJIAB, CyX0KapoBou mikad, auctmwisitop, pH-metp,

BCCHI, J'IaMI/IHap'6OKC, CTCPHUIIN3aTOP HHCTPYMCHTOB, CBCTOBAas1 YCTaHOBKa,

17



KJIMMaTh4deckas kamepa, Y ©-HOHU3aTOp, XOJOAUIBHUKYU ISl XPAHEHUSI MUTATEIIbHBIX
cpen u aAp. WHCTpyMEHTHI Uisi NMPUMEHEHUS METOJ0B OMOTEXHOJIOTUU PACTCHUM:

nperapoBajibHas vrjia, CKaJbIIC/Ib, ITMHICT, HOKHHUIIBI.

Jlabopamopuvie u npakmuueckue padonul

[Ipaktuueckas padota «KynbTypHOE pacTeHHE B KYJIbTYPAILHOM COCYE: OMUIITU
pacTeHue B MPOOUPKEN.

Uccnenosarennsckas pabora «PocT 4epeHKOB pacTeHH B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyabTypa KJIeTOK U TKaHei (8 1)

MerTonbl KyIbTyphI KJIETOK M TKaHEH B cenekuuu. Kamnycnas kynstypa. KynbTypa
KJIETOK ¥ arperatoB KkieTok. KymbTypa mpoToriactoB. I[lonydeHne coMaTHYeCKHX
THOPHI0B METOJOM CITUSHHUS H30JIMPOBAHHBIX MPOTOIIACTOB.

Knerounas cenekuus. Mcrnons30BaHue rarionINK B CEICKIIHH.

[TpuMepbl MPUMEHEHUS KyAbTYP KJICTOK U TKAHCH B HAyYHBIX HCCICIOBAHHAX H
B npakTuke paznmnaabix HUU: 3HaKkoMCTBO ¢ TUTEpaTypoil — Hay4YHBIMH MTyOJIMKAIIAAMHA
10 Pa3HbIM 00BEKTaM (MUKPOOBI, paCTCHUS, )KUBOTHBIE).

XapakTepUCTHKA KJIETOK, KyJbTHBHPYEMBIX IN Vitro. MopdoreHetnueckue myTu
pa3BUTHSA KJIETKH IN Vitro.

V3BecTHBIC KOJUICKIIMH OHWOTEXHOJOTHYECKHX OOBEKTOB — WX pOJib, 3aJauH,
coctaB, mpumepbl (in VItr0 KOIJIEKIUH pACTEHHH, KOJUIEKIMH  IITaMMOB
MUKpoopranu3mMoB. CeMuHap 1o MpOYNTaHHOH JTUTepaType, TOKIabl 00 yJaroIIuXCs).

buorexnonorus npou3BoACTBA KYJIbTYPbI KJIETOK, TKAHEW U OPraHOB PACTEHUN.

Jlabopamopuvie u npakmuueckue pabomul

ITpakTrueckas padora «IIpoTonnacTsl KIETOK.

UccnenoBarenbckas padbora «CyniecTBYIONIME KOUICKIIMUA KJIETOK W IITaMMOB
B Poccuu u ux posib B pa3BUTUU T€HETUYECKUX TEXHOIOTHID.

Uccnenoarensckas padora «I'.J1. KaprneueHKo Kak reHeTUK-3KCIIEPUMEHTATOP

1 OMOTEXHOJIO.

5. IluraTesIbHBIE CPeAbI VI AarPOOMOTEXHOIOTHid (2 U)

Makpo- U MUKPORJIEMEHTBI, HICTOUHUKU YTJIEBOJAOB, BUTAMUHBI, KEIUPYIOIIHNE
areHThl. TUIIBI MUTATELHBIX CPEIl — )KUJKHE U TBEP/IbIE.

[TutaTenbHble cpeabl I  OMOTEXHOJOTHMH pacTeHui. Pa3paboTka HOBBIX

IMUTATCIBHBIX CPCA, B TOM YHCJIC BKIIFOUAIOIIINX 6I/IOCTI/IMYJ'I$ITOpI>I " IPpYyruc peryiaiToOpbl
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pocra. Meroapl ONTHUMHU3AaLMKA NUTATENBbHBIX cped. (OCHOBHBIE KOMIIOHEHTBI
NUTATENbHBIX Cpell  (MAKpO3JEMEHThI, MHKPO3JIEMEHThl, HMCTOYHUKH YIJIepoja,
BUTAMUHBI, >KEIUPYIOLUIUME areHThbl, PEryjsTopbl pocta). YpoBeHb pH mnurarenbHON

CpEellbl ¥ €ro BIUSIHUE Ha pa3BuTue pacTenuil. Becsl, pH-meTp.

Jlabopamopuvie u npakmuueckue pabomul

Jlabopatopnas pabora «lluTaTenbHbie Cpefbl W YCIOBUS KYJIbTHBUPOBAHUSA,
KYJbTYpPbl PACTUTEIBHBIX KJIETOK U TKaHEH.

[TpakTuueckas pabora «llpuroroBneHne CTOKOBBIX (MATOYHBIX) PacTBOPOB
MaKpO- U MUKPO3JIEMEHTOB MUTATEIbHOM cpeibl o nponucu Mypacure u Ckyray.

[IpakTuueckass paborta «llpuroroBneHre NUTATENbHBIX Cpel U BBEIEHUS

B KyJIBTYpY IN Vitro».

6. PeryisiTopsl pocTa Kak (pakTopbI ycnexa 0MOTeXHOJI0rul pactenuii (4 1)

Poctr wu pasButue pacrenuil. OcrtanbHble 3Tanbl  OHTOreHeza. OOume
3aKOHOMEPHOCTH POCTa PACTEHUII.

OcHOBHBIE KHacchl (PUTOrOPMOHOB (AyKCHHBI, TUTOKWHUHBI, THOOEPEIINHBL,
ABK, sTunen u ap.) ¥ ux QyHKIMU Ha pa3HbIX 3TAlax pa3BUTHUS PACTECHUS.

N3BecTHbIE T€HETUYECKHE MEXAHHU3MbI, KOHTPOJUPYIOUIUE POCT U PA3BUTHE
pacTeHuil.

DH/IOTEHHBIE U YK30T€HHbIE PETYJISITOPHI POCTA PACTEHUM B MPOOUPKE.

Jlabopamopuvie u npakmuueckue padonul
JlaGoparoprast pabora «DeHoTUIHYECKAs] OIEHKA POCTa M Pa3BUTHs PACTECHUM

B 3aBUCHUMOCTH OT HAJIMYH (1)I/ITOl“OpMOHOB B IIMTATEIILHOM cpeac».

7. buorexnosnorus pacrenuii (10 )

Bo3MoXHOCTH TIpUMEHEHHUs arpoOMOTEXHOJOTUN B CEJIEKIMU, CEMEHOBOJCTBE
Y IUTOMHUKOBOJICTBE.

bone3nu u ummynurer pacrenuid: ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

YckopeHHas U TpaJuIMOHHAs CEJIEKIIMUS: COKpAIaeM CPOKU MOJYYEeHHS] HOBBIX
coptoB. OCHOBHBIE MeTOJIbI cenekiuu. ['ubpuauzanus. @opmbl ordbopa. OCHOBHBIE
HaIpPaBJICHUS CEJICKIUU: YIYUILICHHE YpPOKaWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM
U abnoTuyeckuM (aKkTopam.

O3/10pOBJICHHE PACTCHHH OT BHUPYCOB C ITOMOIIBI0 METOJIOB OMOTEXHOJIOTHH:

MCTOJbI KYJIbTYPbI AlTUKAJIbHBIX MEPHUCTEM, TCPMOTCPAIINU, XEMOTCPAIINH, KPUOTCPAIIuH
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U KOMIUIEKCHOM Tepanuu. llomydeHue O310pOBIEHHOrO IMOCAJOYHOrO Marepuana —
KJIyOHEeH kapTodens u CaXXeHIEB MIOAOBBIX KYIbTYP.

KynbTHBHpOBaHHE pPACTUTEIBHOIO MaTepuaia B KyJabType IN VItr0: OCHOBHBIC
NPUHLUNBI U MOJENIU KyJIbTHUBHpOBaHUs. Kamiycorenes, CyClE€H3UOHHBIE KYJIbTYPbI
pactennii. MUKpopa3MHOXKEHHE PACTEHHM. DKOHOMUYECKHH 3(h(dEKT OT BHEIPEHUS
METO/IOB OMOTEXHOJIOTUH B PACTEHUEBO/ICTBO.

Kpuoxpanenune pacrenuii. Kpuonporekropsl. [locTkpruoreHHnas perenepauusi.

buonorunueckne cpeactBa 3alIUThl PACTEHUN: MPEUMYIIECTBA M TMEPCHEKTUBBI

npuMeHeHus. Tepmoc u cocyn [[proapa ¢ KUAKAM a30TOM, KPHOTIPOOUPKH.

Jlabopamopuvie u npakmuueckue pabonul

[IpakTnueckas padora «Pa3MHOXEHHE IUIOJOBBIX PACTEHHI YEpEeHKOBAHHEM
U MUKPOPa3MHOKEHUEM — NMPUMEP MAIUHBI (MIJIA 3eMJITHUKH, €KEBUKH, CMOPOIUHBI )».

[TpakTrdeckas pabora «BBemeHue pacTeHui B KyJabTypy IN Vitr0 U mopjiepxanue
YUCTOMN KYJIbTYPBI IKCILUIAHTOBY.

[IpakTuueckas pabora «PazMHox)eHune kKapTodesisi B IPOOUPKE».

UccnenoBarensckass pabora «Kak mody4aroT MOTOMCTBO — BEre€TaTUBHO
Pa3MHOKAEMBIX KYJIbTYp €CIIM HE CEMEHAMU ?»

UccnenoBatenbckass  pabota  «BeIpammBaHue  pacTeHUM B MPOOUPKE».
UccnenoBarensckas paboTa «Kak 00Xk KOpOBKa ypoxail cmacamna -o
COBPEMEHHBIX CIT0C00aX OMOJOTUYECKOM 3aIUTHI PACTCHUI.
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TEMATHUYECKOE INTAHUPOBAHHUE

Temwbl 3anamuu

Konuuecmeo

yacoe

OcHogHoe coOepoicanue

Monyib «ArpOTEXHOJOTMH HACTOSIIIEr 0 U OyyLIero».

1. buotexHoiorus Kak HayKa

4

HcTtopusi BOSHUKHOBEHUSI HAYKU,
OCHOBHBIE pa3/ieJibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMH HayKaMu
(buonorueit, 00TaHUKOM, 300JI0TUEH,
MHKPOOUOJIOTHEH, OMOXUMHUEH,
(bu3HoIOTHEH, TeHETUKOM,
MEIULMHON) U OTPACISIMU
MIPOMBIIIJIEHHOCTH (THIIEBast, JIETKas),
CEIIbCKOT O XO3MCTBA
(>KMBOTHOBOJICTBO, PACTEHUEBOJICTBO)
Y 3JIpaBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HUU, cBsA3anHbBIE

¢ OMOTEXHOJIOTHEH:

®ULI buorexnonoruu PAH,

®I'BHY BHUUCB,

®OI'BHY ®UILL BUP,

®I'BHY BHUUCXM,

Buowl 0esmenvrocmu obyuarowuxcs

PackpeiBath comepikaHne TEPMUHOB
Y TIOHSTHUI: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOIIECC BBHITIOIHECHUS
WCCIICIOBAaHUN 1 TIPOrHO3UPOBATH
PE3YNbTAThl DKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAYTHBIC
IIKOJIBI B 001aCTH OMOTEXHOJIOTHH.
Pasnuaarte pasnesnsl OMOTEXHOJIOTHH
KaK HayKH.

CpaBHUBATH CBS3b OMOTEXHOJIOTUN
C Pa3TUYHBIMH OTPACIISIMHA HAYKU U
TTPOMBIIICHHOCTH.

BEISBISATE pa3indus MEXITy
pazziesiaMu OMOTEXHOJIOTUH.
dopmynupoBaTh U OOBICHSITDH

IIPUHIMUIT PAa3BUTHA HAYKH
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Temwbl 3anamuu

2. O0ume noHATHSA

OHOTEXHOJIOTUH

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

®I'BHY Ulul’ CO PAH,

®I'AOY BO MOTH,

®dI'bOY BOMI'Y,

dI'bOY BO CIIolY,

®I'AOY BOHI'Y,

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

CoBpeMEeHHbIC HaPABJICHUS PA3BUTHS
arpoOMOTEeXHOJIOTHI. MeToIbI

OMOTEXHOJIOTUU B HAYKE U MPAKTUKE

IToHsiTHE OMOTEXHONIOTHH. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM HX
IIPEUMYIIIECTBO MIePe] XUMUIECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TIPOMBIIIICHHBIC
MHUKPOOPTraHU3MBbl, KJIETKH U TKaHU
PacTeHUH, )KUBOTHBIX.

[IpakTnueckas padota «[Iprumepbl

Buowi oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinonHeHue npe1yioxKeHHbIX
UCCIIe0BATENBCKUX padoT:
«Co3nanre OUOIOTUYECKU aKTUBHBIX
100aBOK M BUTAMUHOBY, «BbiBeienue
HOBBIX COPTOB PACTEHU, TOPOJT
YKUBOTHBIX C 33JJaHHBIMU
cBoiicTBaMuy, «Co3nanue 0akTepui,
CIIOCOOHBIX TIepepadaThiBaTh HEPTH

U YCTPAHSTH MOCJIEICTBUS €€
Pa3IMBOB: TUTFOCHl U MUHYCHI.
DKCKypcus « bUOTeXHOIOrus: HayKa

Y )KU3Hb» B By3 uinu HUU
PackpsiBaTh cosiep:KaHne TEPMHUHOB

U MOHATHI: 00BEKTHI OMOTEXHOJIOIUH,
KJIETKU U TKAHU PACTEHUM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh NpoLIECC
OMOTEXHOJIOTUYECKOTO MPOU3BOCTBA.
XapakTepru30BaTh pa3IMIHbIE

00BEKTHI OMOTEXHOJIOTHIA.
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Temwbl 3anamuu

3. OcobeHHOCTH

anO6HOT€XHOHOFHH

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

HpHMﬁHCHHH6HOHOFquCKHX

00BEKTOB B TBOECH KU3HU

Lenu u 3a1aun arpoOHOTEXHOJIOTHH.
OCHOBHBIE O0OBEKTHI
arpoOUOTEXHOJIOTUH.

buorexnosnornueckue moaxoabl

Buowi oesmenvnocmu obyuarowuxcs

Paznuuate npoMbIIeHHbIE
MUKPOOPTaHU3MBbI, KJIIETKH U TKAaHU
pacTeHM, )KUBOTHBIX KaK
OMOTEXHOJIOTUYECKUE OOBEKTHI.
CpaBHUBATh MEXAY CO00I MpoLiecChl
XUMHUYECKOT0 CUHTE3a U
OMOTEXHOJIOTHH.

BrisBiars Hanbosee 3 PpexTuBHbIC
00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOEHHOCTH
CTpOeHUS ¥ (DYHKIIMH PA3TUIHBIX
OMOJIOTUYECKUX O0BEKTOB.
dopmMynmupoBaTh U O0BSICHATH
OPUHIUI pabOThI
OMOTEXHOJIOTMYECKOTO MPOU3BOACTBA
BBIOPAHHOW TPYIIITHI BEIIECTB/
MaTepHuasoB

PackpbiBaTh cojiepkanue TEPMUHOB
Y TIOHSTUN: COXpPaHEHUE PACTCHUM

Y 'KUBOTHBIX, BUIbI KOJUICKITUH

TEHEeTUYECKOr0 pa3HOOOPa3usI.
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Temwbl 3anamuu

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

IUISL HAJIEKHOTO COXPaHEHU
KOJUJICKIIMH T€HETUYECKUX PECYPCOB
pacTeHU! U )XKUBOTHBIX. [loHATHSA

0 MOJIEBLIX, IN Vitro

1 KPUOKOJIJICKOUAX. Poctu Pa3sBUTUC

KUBOTO OOBEKTA B 3aMKHYTOM
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBUSX: KaK 3TO BO3MOXKHO.
OcCHOBHBIE ITOMEIICHUS

JUTSI IOJTHOLIEHHOM paboThI
nabopaTopuu OMOTEXHOJIOTHHI
(JtaMuHApHAss KOMHATa, CBETOBAs,
aBTOKJIaBHAs KOMHATHI, [TOMEIICHUE
JUTSL IPUTOTOBJICHUS! TUTATEIbHBIX
cpeln, MoeuHas): X (PyHKIIHOHAT
U OCOOCHHOCTH.

OcHoBHBIE TPUOOPHI

JUTSI OpraHU3aIuH JIabopaTopuu
OMOTEXHOJIOTHH, UX (PYHKITIH

1 BO3MOKHOCTH (aBTOKJIaB,

CYX0KapOBOM HIKA(, TUCTUILISATOP,

Buowi oesmenvnocmu obyuarowuxcs

OnuceiBaTh MponeccCc COXpaHCHUA

Y Pa3MHOXEHUS PACTCHUH

B KOHTPOJIMPYCMbBIX YCIIOBHAX CPCABI.

XapakTepu3oBath (ha3bl pocTa

Y Pa3BUTHUA PACTEHUH B 3aMKHYTOU
CUCTEME.

Paznuuate npenmMyiecTna

Y HEJIOCTATKHU Pa3JIMYHBIX TUIIOB
KOJUIEKIUH.

CpaBHUBATH dTaIbl PaOOTHI

B J1a00paTopuu OMOTEXHOJIOTHH.
BrisiBisiTe Hanbosee 3 heKTUBHbBIC
PUEMBI JIJISl COXpaHEHHUs 00pa3I0B
pacTeHi 1 )KUBOTHBIX.
XapakTepu3zoBaTb 0COOCHHOCTH
cTpoeHus U QYHKIIMU 00pa3IioB
pacTeHU.

DopMynMpoBaTh 151

IIPUHLAN KPUOKOHCEPBALIMN PACTEHUI

OOBSACHSITH



Temwbl 3anamuu

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

pH-metp, Bechl, TamuHap-00Kc,
CTEpHIIN3aTOP UHCTPYMEHTOB,
CBETOBas YCTaHOBKA, KITMMaTHIECKast
kamepa, Y O-nonusarop,
XOJIOAWIBHUKH JUJIs1 XpAHEHUS
OUTATEIbHBIX CPEN U AP.).
HNHCTpyMEHTHI 17151 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTMH PACTCHHM
(mpenapoBaNbHAS WUIJIA, CKATBIIEINb,
MUHIET, HOXKHUIBI). OCHOBBI TEXHUKHU
0e30macHOCTH Mpu padboTe

¢ npudopamu. OCHOBHBIE MPUOOPHI
IUIsL OpraHu3anuy 1aboparopun
OMOTEXHOJIOTUHU: aBTOKJIAB,
CyX0XapoBoi 1mKad, AUCTUILIATOD,
pH-metp, Beckl, TamMmuHap-00Kc,
CTEpHIIN3aTOP UHCTPYMEHTOB,
CBETOBas YCTAaHOBKA, KITMMaTHIECKast
Kamepa, Y @-MoHU3aTop,
XOJOAMIBHUKH JIJIS1 XPaHESHUS

MUTATEIbHBIX CPE U JP.

Buowi oesmenvnocmu obyuarowuxcs
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Temur 3anamuui

4. KynbpTypa KIETOK U TKaHEeH

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

NHCTpyMEHTHI 17151 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUU PACTEHU:
npenapoBaJIbHas UIJa, CKAJIbIIEIb,
NUHIIET, HOKHUIIBL.

[IpakTnueckas padora «KynbTypHOoe
pacTeHue B KyJbTypajJbHOM COCYIE:
OIUILIA PACTEHHE B POOUPKEY.
HccnenoBarensckas pabora «Poct
YEPEHKOB PACTEHHUM B BOJE C Pa3HbIM
ypoBHeM pH»

Metoabl KyJabTyphl KJIETOK U TKAaHEU
B cenexknuu. KayycHas KyiabTypa.
KynpTypa KJI€TOK M arperatoB KJIETOK.
Kynerypa nporonnacros. [lonydenne
COMATHYECKUX THOPUJIOB METOJIOM
CIMSIHUS U30JIMPOBAHHBIX
IPOTOIIACTOB.

Kiterounas cenekuus. Mcnons3oBaHue
TaIluyIOUIUU B CEJIEKLIUM.

[Ipumepsl NpUMEHEHUs KYJIbTYP

KJIETOK Y TKaHEW B HAyYHBIX

Buowi oesmenvnocmu obyuarowuxcs

PackpsiBaTh coziepkaHue TEPMUHOB
Y TIOHSITUI: KAJUTyC, IPOTOILIACT,
COMaTHYECKUi THOPU, TarjIon/I,
IITaMM.

OnuceiBaTh IpoLEece
KYJIbTUBUPOBAHUS KJIETOK M TKAHEH
pacTEHU U )KUBOTHBIX.
XapakTepu30BaTh pa3HbIEC TAIIbI
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEH
pacTeHUH U )KUBOTHBIX.

BrisBnars Haubosnee 3¢ hekTuBHBIC

26



Temwbl 3anamuu

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

UCCJICIOBAHUAX U B TIPAKTUKE
pasimunbeix HUN: 3HakoMcTBO

C JIUTEPATYPOU — HAYYHBIMU
myOJUKAIUSIMU 110 pa3HbIM 00BEKTaM
(MUKPOOBI, pacTeHHUs, )KUBOTHBIE).
XapakTepucTHKa KIIETOK,
KyJIbTUBHPYEMBIX IN Vitro.
MopdoreHeTrnueckue myTH pa3BUTHS
KJIETKH N Vitro.

N3BecTHBIE KOJITEKIINT
OMOTEXHOJIOTUYECKUX O0OBEKTOB —
WX POJb, 33/1a4H, COCTaB, IPAMEPHI
(in VItro koJuIeKIMK PacTCHUH,
KOJUIEKIIMH IITAMMOB
MUKpOOpranu3zmMoB. CemuHap

I10 MPOYUTAHHOM JINTEPATYPE,
JOKJIaIbl 00 yJarOIIUXCSI).
buorexnonorus npon3BoACTBa
KYJbTYPBI KJIETOK, TKAHEH ¥ OpraHOB

pacTeHuil.

Buowi oesmenvnocmu obyuarowuxcs

METObI KYJIbTUBUPOBAHHUS KIIETOK
Y TKAaHEW PACTECHUH, )KUBOTHBIX,
MHKPOOPraHU3MOB.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUs U (DYHKITUU KJIETOK

Y TKaHEW PaCTCHUU, )KUBOTHBIX,
MHKPOOPraHU3MOB.

dopMyaupoBaTh U OOBICHATH
MIPUHIIUIT BBKUBAEMOCTH, POCTa

Y Pa3BUTUS KYJIbTUBUPYEMBIX KJIETOK

U TKaHEH
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Temwbl 3anamuu

5. IlurarenbHbIE CpEIbI

TUTSL arpOOMOTEXHOJIOT i

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

[IpakTrueckas padota «lIpoTornacTer
KJIETOK).

Hccnenosarensckas padora
«CyI1ecTBYIONINE KOJUIEKIINU KIETOK
¥ ITaMMOB B Poccuu u ux posp

B Pa3BUTHUH F'€HETUYECKUX
TEXHOJIOTUIN.

Uccnenosarensckas pabora

«I". 1. KaprieueHKO KaK TeHETHK-
AKCIIEPUMEHTATOP U OMOTEXHOJIOTY
Maxkpo- 1 MUKpPO3IJIEMEHTHI,
HWCTOYHUKH YTJIEBOJOB, BATAMUHEI,
YKEJIMPYIOLINE areHThl. TUMbI
MUTATEIbHBIX CPE — KUJKUE

Y TBEPIBIE.

[IurarenpHbIE Cpeab

JUTsE OMOTEXHOJIOTHU PACTEHUM.
Pa3zpaboTka HOBBIX MUTATEIILHBIX
cpel, B TOM YHUCIE BKIKOYAOIINUX
OMOCTUMYIISITOPBI U IPYTHE

perynsiTopsl pocra. Metoibl

Buowi oesmenvnocmu obyuarowuxcs

PackpriBaTh cosieprkaHue TEPMUHOB
Y TIOHSATHI: TUTaTeIbHAS Cpe/ia,
KOMITOHCHTBI IIUTATSIIBHOM CPEIbI,
pH pacrtBopa.

OnuceIBaTh MPOIIECC TPUTOTOBIICHUS
MUTATEIBHBIX CPE IS Pa3HbBIX
0OBEKTOB.

XapaKTepu30BaTh IMPOLIECC
MIPUTOTOBJICHUS TUTATEIBLHBIX CPET

B 3aBUCHMOCTH OT BBIOpAaHHOTO

00BEKTa UCCIIEJOBAHHUS.
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Temwbl 3anamuu

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

ONTUMHU3ALUHU MUTATENBHBIX CPE.
OCHOBHBIE KOMITOHEHTHI MU TATEIbHBIX
cpen (MaKpodJIEMEHTHI,
MUKPOIJIEMEHTbI, UICTOYHUKHI
YIJI€pO1a, BATAMUHBI, KETUPYIOIIHE
areHThI, PEryJIsTOPHI POCTA).

Yposens pH nurarenbHON cpepl

Y €T0 BIUSHUE HA Pa3BUTUE PACTCHUM.
Becsl, pH-meTp.

Jlaboparopnas pabota «IlutarensHbie
Cpelbl U YCJIOBUS KYJIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIBHBIX KJIECTOK

Y TKaHEW.

[IpakTnueckas pabora
«IIpuroroBiaeHrne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpO- U
MHUKPORJIEMEHTOB IUTATEIILHON CPEbI
o nporcu Mypacure n Ckyray.
[IpakTrueckas padbora
«ITpuroroBieHrne NUTATENBHBIX CPEN

TS BBEJICHUS B KYJIBTYpY IN Vitro»

Buowi oesmenvnocmu obyuarowuxcs

Paznnuate TUIBI TUTATENBHBIX CPELL

B 3aBUCUMOCTH OT 33241
KYJIbTUBUPOBAHUSI.

CpaBHUBATh PaCTBOPUMOCTD BEILIECTB
BO BpEMs [IPUTOTOBJIEHMUS
nuTaTeNbHbIX cpea. CpaBHUBATH THUIIBI
IUTATEJIbHBIX CPE/ B 3aBUCUMOCTHU

OT UX COCTaBa.

BrisiBnsaTs HanOosee BasKHbIE
KOMITOHEHTBI IUTATEILHOM CpeIbl

Y IPOrHO3UPOBATH 3P PexT

OT HEXBATKH KaXKJ10r0

U3 KOMIIOHEHTOB.

XapakTtepu3oBaTh (yHKIUU
KOMIIOHEHTOB IUTATENbHBIX CPENl.
dopmynupoBath U 00BACHATH
IPUHIUI KYJIbTUBUPOBAHMS PACTEHUI
Ha UTATENIbHBIX CpeAax pa3uyHoOro

cocTraBa
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Temwbl 3anamuu

6. Perynstopsl pocra Kak
dakTophl ycrexa

OMOTEXHOJIOTUU PACTEHUN

Konuuecmeso
yacos

4

OcnoeHoe codepoicanue

Poct u pazButue pacteHun.
OcTtanbHbIC ATANbl OHTOTEHE3A.
OO6111e 3aKOHOMEPHOCTH pocTa
pacTEeHUM.

OcHoBHBIE KJ1acchl (PUTOTOPMOHOB
(ayKCHHBI, IUTOKUHUHBI,
rud6epemabl, ABK, aTueH u np.)
U UX (QYHKIIMH Ha pa3HbIX dTarax
Pa3BUTHUS PACTCHUS.

N3BecTHBIE TEHETUUECKHE
MEXaHU3Mbl, KOHTPOJIUPYIOIIHE POCT
Y Pa3BUTHUE PACTECHUM.

OHJ/IOTEHHBIE U DK30TCHHBIC
PEryJSITOPBI pOCTa paCTEHUHN

B IpoOUpKe.

Jlaboparopnas pabota
«DeHoTunMYecKas OlleHKa pocTa

U Pa3BUTHS pAaCTEHUMN B 3aBUCHMOCTHU
OT HaJ4Msi (PUTOrOPMOHOB

B MUTATEIBLHOU CPEIIE»

Buowi oesmenvnocmu obyuarowuxcs

PackpeiBaTh conepkaHue TEPMUHOB
Y TIOHSTHI: (PUTOTOPMOHBI,
PEryIATOPBI pOCTa PACTEHUM.
OnuceIBaTh MpOIECC POCTa

Y Pa3BUTHUS PACTCHUM.
XapakTepu3oBaTh MPOLECC POcTa

Y Pa3BUTHS PACTCHHI B 3aBUCUMOCTH
OT F'€HOTHUIIA U OKPYKAIOIINX
YCIIOBUH.

Paznuuats QyHKIIUU PETYISITOPOB
pocra.

CpaBHUBaTh (G YHKIIUHU PETYISATOPOB
pocra.

BoiaBiATh QyHKIIMU PETYIATOPOB
pocTa 1o npeiokeHHbIM 3¢ dheKTam.
XapakTepu3oBaTh 0COOEHHOCTH
CTpOeHUS U QYHKIIMH Pa3TUIHBIX
(UTOrOPMOHOB.

DopMyIMpOBaTh U OOBACHSITH
MPUHIIUAT BO3JIEUCTBUS (PUTOrOPMOHOB

Ha POCT Y Pa3BUTHUE PACTECHUM
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Temwbl 3anamuu

7. buoTexHonorus pacTeHui

Konuuecmeso
yacos

10

OcnoeHoe codepoicanue

Bo3MoxxHOCTH TpUMEHEHNS
arpoOUOTEXHOJIOTUN B CEJICKIIUH,
CEMEHOBOJICTBE U MUTOMHUKOBO/ICTBE.

bosne3Hn 1 *UMMYHUTET paCTEHUN:

ot H./. BaBuiioBa 10 COBpEMEHHOCTH.

Y ckopeHHas U TpaauIMOHHAs
CEJICKLIHSI: COKPAIIaeM CPOKHU
NIOJIy4EHHUsI HOBBIX cOPTOB. OCHOBHBIE
METO/bI cenekuu. [ nubpuauzanus.
®opmbl oTO0pa. OCHOBHBIE
HAIIPABJICHUS CEJIEKIINU: YIYUILICHHUE
YPOKAaMHOCTH, YCTOMYUBOCTH

K OMOTHYECKUM U aOMOTHYECKUM
dakTopam.

O3n10poBieHNE PaCTEHUN OT BUPYCOB
C IMTOMOILbIO METOA0B OMOTEXHOJIOTUH:
METO/IbI KYJIbTYPhI allUKaIbHbIX
MEPHUCTEM, TEPMOTEPAIIUH,
XeMOTepanuu, KpuoTepanuu

Y KOMIUIEKCHOM Tepanuu. [lonyuenne

03JO0pPOBJICHHOT'O IMTOCATOYHOI'0O

Buowi oesmenvnocmu obyuarowuxcs

PackpeiBaTh conepxanne TEpMUHOB
U TIOHSITUM: CEICKIM,
CEMEHOBOJCTBO, MIMTOMHUKOBO/ICTBO,
MUKPOPA3MHOKEHUE PACTECHUN,
03ZI0pPOBJICHUE PACTEHUM.
OmnuceIBaTh IpoLEece
MUKPOPA3MHOXKEHUSI PACTEHUH,
CO371aHUsI HOBOI'O MCXOIHOI'0
MaTepuana JJis CeJIeKIUH, 0TOopa,
03JI0POBJICHUS PACTEHUN U TTOTYYCHUS
030POBJIEHHOTO MOCAI0YHOTO
Marepuarna.

XapaxkTepu3oBaTh MpoLecC
YCKOPEHHOMN U TPAAULIMOHHOU
CEJIEKI[MU, MUKPOPA3MHOXKEHUS,
03ZI0pPOBJICHUS PACTECHUM.

PaznuuaTte MeToabI cenekuuu,
CIOCOOBI 03/I0POBIICHUS PACTEHUN.
CpaBHMBATh METOJIBI CEJIEKIINH,
CIOCOOBI 03/I0POBJICHUS PACTEHU.

BrisBisaTs HanboJiee 1 HAaUMEHEE
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Temwbl 3anamuu

Konuuecmeso

yacoe

OcnoeHoe codepoicanue

MaTtepuana — KI1yoHel kaptodens
Y Ca)KCHIIEB TUIOJIOBBIX KYIBTYP.
KynbTuBupoBaHue pacTUTEILHOTO
Marepuaia B KyJibType in Vitro:
OCHOBHBIE TIPUHITUTIBI U MOJICTIH

KyJbTHUBUpOBaHUs. Kamnycorenes,

CYCIIEH3MOHHBIE KYJIBTYPbl pACTEHUH.

Mukpopa3MHOKEHHUE PACTEHUM.
DOKxoHOMHUYECKHH 3P DHEKT

OT BHEAPEHUS METOOB
OMOTEXHOJIOTUH B PACTEHUEBOCTBO.
Kpuoxpanenue pactenuii.
Kpuomnporekropsl.
[TocTkproreHnHas pereHepanus.
buonornueckue cpencTaa 3alUThI
paCTEeHNI: IPEUM yILIECTBA

Y TIEPCIIEKTUBBI IPUMEHEHUS.
Tepmoc u cocyn [proapa ¢ :KuaKum

a30TOM, KpUOIIPOOUPKHU.

Buowi oesmenvnocmu obyuarowuxcs

s peKTUBHBIC CITOCOOBI MOTYUCHHS
UCXOAHOr0 Marepuaia

JUTSI CEJIEKIIU; 03/T0POBJICHUS
pacTeHui.

XapakTepu3oBaTh 0COOEHHOCTH

U QYHKIIMHA METOJIOB CEIEKIINH,
croco00B 03/J0POBJICHUS PACTEHU.
dopmynupoBath U O0BACHATH
OPUHIUI TPAIULUOHHOM

Y YCKOPEHHOU CENEKIINH, IPUHIIUI
paboThI TOrO UM UHOTO METOJA

03JI0POBJIEHUS PACTEHUMN

[IpakTnueckas padbora «Pa3mHoxeHne

IIJIOAO0BBIX paCTeHI/Iﬁ YCPCHKOBAHNECM
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Temwbl 3anamuu

WUTOTO 10 MOJYJTIO

Konuuecmeso

yacoe

34

OcnoeHoe codepoicanue

¥ MUKPOPa3MHOXXEHUEM — NIPUMED
MaJIMHbBI (I 3€MJISTHUKH, €KEBUKH,
CMOPOJIUHBI )».

[IpakTuueckas pabora «BBenenue
pacTeHuil B KyJIbTypy in Vitro

1 TTOJIJIEpYKaHUE YUCTON KyIbTYpHI

OKCIIJIAHTOB.

[IpakTuueckas pabora «PazmMHOXeHHE

KapTodess B mpoOUpKe».
Uccnenosarensckas pabora

«Kak nonay4aror noToMCcTBO

BErE€TaTUBHO Pa3MHOXKAEMBIX KYJIbTYP

€CJIM HE CEMEHAMU ?»
Hccnenosarensckas pabora
«BpIpamBanue pacCTeHUN

B ITPOOUPKEY.

Hccnenoarensckas pabora «Kax
00>Kbs1 KOPOBKA yposkail cacana —
0 COBPEMEHHBIX CIIOoco0ax

OMOJIOTMYECKOM 3alIUThl pACTCHUI

Buowi oesmenvnocmu obyuarowuxcs
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MarepuajibHO-TEXHHYeCKOe o0ecneyeHmne

1 Komnvromepnoe obopyoosarue 6 kabureme ouoaocuu

1.HoytOyxk (3 mr).
2.1ludposoit mukpockor (3 miT).

2. JlabopamopHoe obopyoosanue
1.Muxkponpenaparsl. (3 mrT)
2.Habop nocyabl A 1adopaTOpHbIX padoT.(3 1miT)

3. Unghopmayuonnoe obecneuenue

1. Komneknus «PakoBUHBI MOJTFOCKOB)

. Komnekuust «@opMbl COXpaHHOCTH UCKOMAEMBIX PACTCHUHN U dKUBOTHBIX).
. Komnekmus «I"onoceMeHHbIE pacTEeHUS».

. Komnekuus «Pa3BuTre HACEKOMBIX C MOJTHBIM Pa3BUTHEM.

. Komnekuus «Pa3BuTre HACEKOMBIX C HETIOJHBIM Pa3BUTHEM).

. Komnekrus «IIpucnocoOurenbHble M13MEHEHNS KOHEUHOCTEH HACEKOMBIX).
. Komnexuust «O6uTarenu gHa».

8. Komnekuus «Pa3Butre 6a00uKm».

9.Komneknus «IlaneoHTomornyeckas.

10.I'epbapuii ¢/x pacTeHU C SIEKTPOHHBIM MPUIOKEHHUEM.

11. I'epbapuii «KynbTypHBIE pacTECHUS.

12. T'epbapuii «Mopdosorust pacTeHuin.

13. I'epbapuii «kKopMoBbIe pacTeHUS.

14. T'epbapuii «SI10BUTHIE paCTECHUS.

15. I'epbapuii «JlepeBbsi U KyCTapHUKNY.

16. I'epbapuii «JlekapCcTBEHHBIE PACTCHUS.

17. T'epOapuii «J{ukopactyiine pacTeHus».

MMPUJIIOKEHHUE. ®PUJIBMbI U 3AITMCHU TEJEBU3NOHHBIX ITPOI'PAMM

NN B~ W

MOI[yJIb ((AFpOTeXHOJ]OFI/II/I HacToAIIEero u 6yz[y1uer0».

Tema 1. Buomexnonozusa KaKk HayKa

Jokymenrtanbnbii (punsM Ceprest bpunesa «Hosblil cBeT. Hukonait BaBunosy. —

URL.: https://smotrim.ru/video/2618068

JokymeHTanbHbli puiabM «CemeHa, KOTopble crmacyT uyenoBeuectBo». — URL:

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