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IIpumopcko-AxTapckuil paioH cranuna OQJbruHCcKas
MYHHMIIUIIAJIbHOE 0I02KeTHOEe 0011e00pa3oBaTe/ibHOE YUpeKIeHne
cpeaHsisi 001eo0pasoBaresibHas mKoJa Ne 4 umenu B.A. KazoanoBa

YTBEPXIEHO
pelIeHreM eaarorunyeckoro CoBeTa

ot 30 aBrycra 2023 roma mp. Ne 1
[Ipencenarens O.1O.bunai
PABOYASA ITPOIT'PAMMA

[To BHeYPOUHOI 1eATeIbHOCTH «CoOBpeMeHHbIE ArPOTEXHOJIOTHHY
YpoBeHs 00pa3oBanus (Kj1acc) cpeaHero oouiee 00pasoBaHme

10 kaacc

KomnunuectBo yacop 34

Yuutens EBYyeHko Hatajabsi AJieKceeBHA

[Iporpamma paszpadborana Ha ocHoBe ®I'OC COO

Il1aHupoBaHUeE COCTABJIEHO HA OCHOBE pado4yeld MPporpaMmmMbl
EBuenko Hatanbu AjlekCeeBHbI, YTBEPKICHHOU
neJaroruyecKuM coBeTom KoJbl oT «30» aBrycra 2023 r.
nporoxkoJa Ne 1




INOACHUTEJBHASA 3AIIMCKA

AKTYaJIbHOCTh M HA3HAYEHHE NPOTPAMMBbI

PabGouass mporpamma Kypca BHEYpOUHOM JiedaTebHOCTH «COBpEeMEHHbIE
arpoOMOTEXHOJIOTUH (arpOOMOTEXHOJOTUISCKUNM TPODUIIL)» IS CPEeIHEero OoOIIero
oOpa3zoBaHus (majiee — mporpamma) pa3paboTaHa B COOTBETCTBHU C TPEOOBAHUSIMHU
denepaabHOr0 TroCyAapCTBEHHOTO 00pa30BaTENBHOTO CTaHJAApTa CPEIHEro OOIIero
obopazoBanus (PI'OC COO), opueHTHpOoBaHA Ha oOecleUeHWe WHIANBUIYATbHBIX
noTpeOHOCTEN 00yUarOIMXCs ¥ HAaIpaBlieHa Ha TOCTHKEHHE TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOEHUS NPOTrPAMMBbI CPEAHETO O0IIer0 00pa30BaHUs C YUETOM BbIOOpA YUaCTHUKAMU
00pa3oBaTEIbHBIX OTHOIICHUN KYpCOB BHEYPOUYHOU MESITEIBHOCTH. IDTO IMO3BOJISIET
oOecreunTh eMHCTBO 00sA3aTenbHbIX TpeboBanuii ®I'OC COO Bo BceM NMpOCTpPaHCTBE
IIKOJILHOTO 00pa30BaHus: HE TOJIBKO HA YPOKE, HO U 3a €ro IpeeIaMH.

Hacrosimmii Kypc npeaHa3HaueH ISl yriayOJIeHHOro M3y4eHHs] OMOJOTMYECKHX
SBJICHU U 3aKOHOMEPHOCTEW, pacliMpeHns 0a30BbIX 3HAHUM, PA3BUTHUS MPAKTUUECKUX

YMGHI/Iﬁ N HAaBBIKOB B COBpeMeHHOﬁ OMOJIOTHH.

AKTYaJIbHOCTH Peaju3aliu NPorpamMmbl

[TporpamMmMoil mpenycMOTpeHO (OPMUPOBAHHE COBPEMEHHOIO TEOPETHUYECKOIO
YpOBHSI 3HaHWW, a TaKXKe TMPAKTUUYECKOTO OmbiTa paboThl ¢ J1ab0paTOPHBIM
000pyZOBaHUEM, OBJIAJECHUE MPUEMAMH HCCIEAOBATENIbCKOM AeATEeIbHOCTH. MeToabl
opraHu3zalu  oOpa3oBaTeIbHOM U HAYYHO-MCCIIEJOBATENbCKONM  JI€ATEIbHOCTH
npelycMaTpuBaloT (OPMUPOBAHHE Yy OOYyYaroIMXCs HECTaHIAPTHOTO TBOPUYECKOTO
MBIIIICHHSI, CBOOOIBI CAMOBBIPAKEHHUS U MHAUBHUIYaIbHOCTH CYKICHUIA.

Jlnst mogHOro yyera moTpeOHOCTE OO0yYarolUMXcsi B Mporpamme MCIOJIb3yeTcCs
nudGepeHIUPOBAHHBIN TOAXO0/, YTO CTHUMYJIUPYET OO0YydYaromerocss K YBEIUYEHUIO
NOTPEOHOCTH B MHAUBUAYAJIbHOM, HHTEIJICKTYIbHOW 1 TTO3HABATEIILHON JESTEIHHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATENLCKUX HABBIKOB. [IporpaMmMa ctaneT BocTpeOOBaHHOM
B TIIEpBYI0 oOuepeab OOYyYAIOUIMMUCS, KOTOpble HWMEIOT CTOMKMWA HHTEepec u
COOTBETCTBYIOIYIO MOTHUBALIMIO K U3yYEHHIO PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA,
€CTECTBEHHBIX HAyK M TEXHOJOTHH.

B HacTosimiee Bpemss OHOJIOTHYECKOE€ O00pa30BaHHE JIOHKHO OO0ECIeUUTh
BBIITYCKHUKAaM BBICOKYIO OMOJOTHYECKYI0, SKOJIOTMUYECKYI0 U MPUPOJIOOXPAHUTEIBHYIO

IrPAMOTHOCT.



3HaHUs B O00JIACTM OCHOBHBIX OHOJOTMYECKHMX 3aKOHOB, TEOpUM M wujae
(GbopMUPYIOT HPaBCTBEHHBbIE HOPMbI M MPHUHIIMIIBI OTHOILIEHUS K >KUBOW MPUPO/IE.
B kadyecTBE UEHHOCTHBIX OPHUEHTHPOB OHMOJOTMYECKOrO0 OOpa30BaHUS BBICTYHAOT
OOBEKTHI, M3y4yaeMble B Kypce OHMOJIOTHM, K KOTOPBIM Y ydamuxcsi (OpMHpYETCs
LEHHOCTHOE OTHOWEHUE. [Ipru 3TOM BeyIIyt0 pOJib UTPAIOT MO3HABATENbHBIE IIEHHOCTH,
TaK Kak JaHHBIM Y4eOHBI MpeaMeT BXOIUT B TPYIITy MPEeIMETOB MO3HABATEIHLHOTO
[MKJIa, TJaBHAas I€Jb KOTOPBIX 3aKIIOYaeTCs B WM3YYEHUU COBPEMEHHBIX CIIOCOOOB
pelieHust TI00abHBIX MPoOJieM coBpeMeHHOCTH. [IporpamMma mpecieayeT He TOJBKO
oOpa3oBaTenbHble, HO M BOCIHUTATEIbHBIE IIEJIM, MOCKOJIbKY OHa CIOCOOCTBYET
(OPMHUPOBAHUIO IKOJIOTMYECKOTO M OMOTEXHOJIOTHYHOTO MBIIUIEHUS Y MTOAPACTAIOIIETO

ITIOKOJICHHA.

BapuanTsl peaqu3zanuu nporpaMmmbl 1 (POpMbI IPOBeAeHUS 3aAHATHI

Peanusanus nporpamMmsl MpeanosiaraeT UCIoyb3oBaHue (GopM padbOThl, KOTOpHIE
NpPEeIyCMaTpUBAIOT AaKTUBHOCTh M CAMOCTOATEIBHOCTh OOyYaroluXxcsi, COYETaHue
WHIUBUIYAIbHOM M TPYNNOBOKM pabOThl, MPOEKTHYID U  HCCIEI0BATEIbCKYIO
JEeSTENIbHOCTh. TakuM 00pa3oM, BOBJICUEHHOCTh O0YYaIOUIUXCS B JAHHYIO BHEYPOUHYIO
NESTEIbHOCTh MMO3BOJIUT OOECHEYUTh HUX CaMOONpPEIEICHUE, PaCUIMPUTh 30HbI
MOMCKAa CBOMX HHTEPECOB B pPa3MYHBIX C(epax EeCTECTBEHHO-HAYYHBIX 3HAHHM,
NEPEOCMBICIUTh CBOM CBSI3U C OKPYKAIOIIMMH, CBOE€ MECTO CpEIU JAPYTUX JIIOJEH.
B wmemom peanmsanus mporpamMmbel BHOCHT BKJIAJ B HPABCTBEHHOE W COLMAIBHOE
dbopMUpOBaHUE TUYHOCTH.

[Iporpamma MokeT OBITH peanu3oBaHa B padote ¢ ooyyatonumucs 10 kimacca.

[Iporpamma Kypca paccuuTaHa Ha 34 yaca B paMKax KOTOPBIX MPETyCMOTPEHBI
Takhue @opMbl paboThl, Kak Oecelapl, IUCKYCCHUU, MAaCTep-KJIacChl, 3SKCKYypCUHU
Ha TPOM3BOJICTBO, aHAIN3 KEWMCOB, BCTPEUM C MPEACTABUTEISIMU PA3HBIX Mpodeccuii,
npodeccuoHanbHble MPOOBbl, KOMMYHUKATUBHBIE M JEJIOBbIE HWIPbI, KOHCYJbTallUU

rnegarora u riICuxoJora.



B3aumocBsashb ¢ GpenepanbHoii padoyeid MPOrpaMMoil BOCIIMTAHMS

[IporpaMmMa Kypca BHEYpPOUYHOW [EATEIBHOCTH pa3paboTaHa C  y4eTOM
pexkoMeHaaiuil gpenepanbHON pabodeil mporpaMmMbl BOCITUTAHUS, YYUTHIBAECT IICUXO0JIOTO-
NeJaroruieckue OCOOCHHOCTH JAaHHBIX BO3PACTHBIX KATEropuid. ITO MO3BOJISET
Ha TPAKTHKE COEAUMHUTH OOYYalollyl0 M BOCIUTATEIbHYIO NEATEIbHOCTH IeJarora,
OpPHUEHTUPOBATH €€ HE TOJIHKO Ha MHTEIUIEKTYaIbHOE, HO M Ha HPaBCTBEHHOE, COITUATHPHOE
pa3BuTHE peOeHKa. ITO NPOSBISETCA B:

— BOCHHUTaHUM OCO3HAHHOW SKOJOTUYECKU MPABUILHON MOTHBAIIMU B IMOBEJICHUN
U JIeATEIbHOCTH uepe3 (POpPMUPOBAHUE CUCTEMbl YOEKIEHUM, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHMSIX;

— CTAHOBJICHWHM JIMYHOCTH OOYYaIOIMUXCS KaK IEJIOCTHOW, HaXOJsIIehHcs
B TAPMOHUU C OKPY>KAIOIITUM MUPOM, CITIOCOOHOM K PEIICHUIO SKOJIOTUYECKHUX MPOoOIIieM;

— MPUOPUTETE JTUYHOCTHBIX PE3YJIbTaTOB Peali3allii MPOTPaMMbl BHEYPOUHOU
JEATEIIbHOCTH, HAIIIE/IIIUX CBOE OTPaKE€HUE U KOHKpETU3aIuio B (heiepaibHON paboueit

IIporpaMmbl BOCIITMTAHUA.

Oco0enHocTu padoThI Mexarora Mo NporpamMme

3ajmava memarora  COCTOMT B TOM, 4YTOOBI  COINPOBOXKIATh  IPOIIECC
po(ecCUOHAIEHON OpUEHTALIMH 00YYaIOMINXCS, paCKpbIBas MOTEHLIHUAN 00YYaIOLUXCs
yepe3 BOBJIEUEHHE B MHOTOOOpPa3HYIO JAESITENbHOCTb, OPraHM30BaHHYIO B PAa3HBIX
dbopmax.

[Ipu »TOM pe3ynbTaToM pabOThl TeAarora B TMEPBYID OYepelb SBISIETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTaTOB MENAror MOXET JI0CTHYb,
yBJIeKasg peOeHKa COBMECTHOM U MHTEPECHOW UM 000UM JI€ATEIbHOCTBIO, YCTaHABIMBAS
BO BpeMs 3aHATHH J10OpoOKeNaTeNbHY0, IMOAJEPKUBAIONIYI0 aTMoc(epy, Hachllas
3aHATUA LEHHOCTHBIM coJepkaHueM. Kpome Toro, mporpamma mnpeaycMaTpuBaeT
OpraHu3alnIo 3KCKypcHil, mpocMoTp (GuiabMoB U 3anuceid TB-nporpamm.

[Ipy wu3ydeHum oOydYarOUIUMHUCA  MPOrpaMMbl  [ENAror  OCHOBBIBAETCS
Ha HECKOJIBKHUX OCHOBOIOJIATAIOIIMX MPUHILIUIAX OOYUYECHHUS:

— MPUHIUI HMHTErPATUBHOTO MOAXO0Ja K OO0y4YeHHIO. DTOT MNPUHIUI HMEET
NEPBOCTENEHHOE 3HAYEHHUE, TaK KaK YCBOCHUE MOJYy4YaeMbIX 3HaHUW 10 OMOTEXHOIOTUU
[IpEarojaraeT TECHYK B3aUMOCBS3b pa3HbIX YypoBHeH. IlepBblli ypoBeHb —
MEXIPEIMETHBIN — MPEJINoIaraeT B3auMOCBsI3b OMOJIOTUU C KYpCOM MO XuMuu. Bropoi
YpOBE€Hb — TpEIMETHBIA — O0OYCJOBJIE€H B3aMMOIIPOHUKHOBEHHEM  pa3HBIX

OMONOTHYECKUX KypcoB (OOTaHWKH, 300JI0TUH, (PU3UOJIOTHH U APYTHUX) B TIPOIIECce



CTaHOBJICHMSI U U3y4yeHUusi OuorexHonoruu. Kpome Toro, jormka ocBOe€HUs marepuaia
MpOrpamMMbl MPEIoaracT ABMKEHUE OT OOIIEro K YacTHOMY M, Ha HOBOM YPOBHE,
BO3BpAILIEHUE OT YACTHOTO K 001IEMY.

— TMPUHIIMNI HATJISTHOCTH;

— TMPUHIUII TOCTYIHOCTH;

— TPUHIUI OCO3HAHHOCTH.

[IpumepHas cxema MpOBEACHUS 3aHATUN IO MPOTPaMMe MOKET ObITh TaKOM:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHalia o TeMe.

2. TloarotoBka K J1a0OpAaTOPHOMY WJIM MPAKTUYECKOMY 3aHSTHIO, 0OCYXICHHUE
OOBEKTOB ISl MPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne TMPAKTUUYECKOTO 3aHATHS — OCHOBHAas 3ajada

OCBOECHHUEMETOA0JOTUU JAHHOTO SKCIIEPUMEHTA.

4. Aunanuz PE3YJILTATOB SKCIICPUMCHTA.
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IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSA KYPCA BHEYPOUYHOM
AEATEJBHOCTHU

3aHATHS B paMKax MPOTpaMMbl HampaBlieHbl Ha oOOeCleueHue JTOCTHIKEHUS
OOYYarOIIMMUCS  CICAYIONINX JIMYHOCTHBIX, METANpPEeIMETHBIX W TPEIMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIBTATOB.
JIMYHOCTHBIE PE3YJIBTATHDI:
6 cihepe epaicOanckoeo 60CHUMAaHU.
— TOTOBHOCTb K COBMECTHOM TBOPYECKOH JCATCIBHOCTH IIPU BBINOJHCHUH
OMOJIOTMYECKUX IKCTICPUMEHTOB;
— CHOCOOHOCTh ONPEACNISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€;
— TOTOBHOCTH K COTPYJHHYECTBY B IPOIECCE COBMECTHOT'O BBIMOJHEHUS YICOHBIX,
MO3HABATEIFHBIX W MCCIICIOBATEIBCKAX 3a7a4, YBOKHUTCIHHOMY OTHOIICHHUS K
MHEHHIO OINMOHEHTOB IIPH OOCYXKJICHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO

CoACpKaHUS;

8 cghepe nampuomuecKko2o 60CNUMAaHUSL:

— I1IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO W MaMATHUKAM MPHUPO/IBI,
noctwxkenusam Poccuu B Hayke;

— CMOCOOHOCTH OIIEHUBATH BKJIAJ] POCCUMUCKHUX YUEHBIX B CTAHOBJICHUE W Pa3BUTHE
OWonorMy, TOHUMAaHUE 3HAYECHMs] OWOJOTMM B TIO3HAHWU 3aKOHOB MPHUPO/IBI,

B JKM3HH 4YCJIOBCKA U COBPCMCHHOI'O 06HIGCTB3;

6 cghepe 0YX08HO-HPABCMBEHHO20 B0CNUMAHUA!
— CHOCOOHOCTh OIICHUWBATh CHUTYallUl0 U NPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUCHTUPYACh Ha MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U ICHHOCTH,

— OCO3HAHHE JIMYHOTO BKJIJ|a B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIEro;

6 cqbepe acmemu4ecKkoz2o e60cnumarusl.

— IOHHMMAaHHNC OMOIIMOHAJIBHOI'O BOBI[GI\/JICTBI/IH JKUBOM IMpUpPOAbI U €€ ICHHOCTD,

6 chepe usuyecko2o 60CNUMAHUSL:
— TOHHUMAaHHE IIEHHOCTH 3/I0POBOTO M 0€30MacHOro 00pasa KU3HU;
— OCO3HAaHHWE TIOCJICJICTBUA WM HEMPHUATHE BPEAHBIX IPUBBIYCK
(ynoTpeOeHreanKorosisi, HAPKOTUKOB, KypEHUS );

6 chepe mpy008020 B0CNUMAHUA!

— TOTOBHOCTh K aKTHBHOH ACATCIBbHOCTH OMOJIOTUYECKON M DKOJOTHYECKOU
40



HaIpPaBJICHHOCTH, CTIOCOOHOCTh MHUITUUPOBATH, TUTAHUPOBATH M CAMOCTOSITEIIbHO
BBINOJIHATH TAKYIO JIEATEIILHOCTD;

WHTEPEC K MPAKTHIECKOMY H3yUEeHUIO MPOdECCHid, CBI3aHHBIX C OMOJIOTHEH;
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTKEHUN

BCEM KU3HU,

6 cghepe IKON02UYECKO20 BOCNUMAHUSL:

AKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K TPUPOJIC KaK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICEHUE YPOBHS  HKOJOTMYECKOM KyJIbTYpPhl: IPUOOpPETEHHE  OIbITa
IUTAHUPOBAHMSI  TOCTYIIKOB ¥ OIEHKH WX BO3MOXHBIX  ITOCTEACTBUI
JUUISL OKPY’KAIOIIEN CPEbI;

CIIOCOOHOCTH HCIIOIB30BATh MPUOOPETaeMble TIPU U3YUYEHUN OMOJIOTUU 3HAHUS U
YMEHUS  TpH  pEIICHHH  MpoOJeM,  CBSI3aHHBIX C  PAIMOHAJILHBIM
MPUPOJIONIOIb30BaHUEM  (COOIIOJICHUE MpaBUJ  TOBEJICHHUS B  MPUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHHWE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEpPHI);

aKTUBHOE HEMPUSTHE JCUCTBUMN, MPUHOCSIIIUX BPEI OKPYKAIOMIEH MPUPOIHON
cpelie, yMeHue MPOTHO3UPOBATH HEOIATONPHUSATHBIE HKOJIOTHYECKUE TTOCIISACTBUS

MPEANPUHUMAEMBIX JENCTBUI U IPENOTBPAILATH UX;

8 cghepe HayuHO020 NOZHAHUA!

NOHUMaHuEe crnenupuku OWOJIOTMM KAk HAayKH, OCO3HaHUE €€ pPOJu
B ()OPMHUPOBAHUHU PAITMOHATBHOTO HAYYHOTO MBIIIUICHHSI, CO3TaHKE IIETOCTHOTO
MIPEICTABICHUS] 00 OKPYKAIOIIEM MHpE KaK O €IWHCTBE MPHUPOJBI, YEIOBEKA U
oOIecTBa, B TMO3HAHWHM MPHUPOTHBIX 3aKOHOMEPHOCTECH W PEIICHUH MpodieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTUU JJII COBPEMEHHOW IMBHIIA3AINH:
oOecrieyeHue HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI; CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pemiaTh PECypCHbIE MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA; MTOMCK MyTEH BBIXOJa U3 III00aTbHBIX dKOJOTHUSCKUX MPOOIeM U
oOecrieueHrue Tepexojga K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAJIBLHOMY
WCITOJIB30BAHUIO TPHUPOJIHBIX PECypcoB W (POPMUPOBAHHUIO HOBBIX CTAaHJIAPTOB

JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUN OMOJOTUUECKUX 3HAHUU B HEJISIX TOBBIIICHUS
o0IIel KyJabTyphbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH KaK COCTaBHOW YaCTH

(GYHKIIMOHATBPHOW TPAaMOTHOCTH OOYyYarommuxcs, GopMUPYEeMO MpH HU3yYECHHUH
40



OHOJIOTHH,

— TIOHUMaHHE CYITHOCTH METOJIOB TO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTh WCTOJB30BaTh IIOy4acMble 3HAHUS MJIs aHaIW3a W
OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUPa M MPOUCXOJIAIIMX B HEM HU3MEHCHHIA;
yMEHHE JieJlaTb OOOCHOBAHHBIE 3aKJIIOUCHHMS Ha OCHOBE HAy4YHBIX (aKTOB M
UMEIOIINXCS JAHHBIX C IEJIBIO TIOYYCHUSI IOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH  CaMOCTOSATEIBLHO  HMCHOJB30BaTh  OHMOJIOTMYECKHE  3HAHUS
JUISL PEIICHUS MPO0JIEM B PealbHBIX )KU3HEHHBIX CUTYAIUsX;

— OCO3HAaHHUE IICHHOCTH HAYYHOH JEATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIPHOCTh HMHIUBHUIYIBHO U B TPYIITIC;

— TOTOBHOCTH M CITOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO i CaMOOOPa30BaHMIO,
K aKTMBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW 110 OWOJOTHUM B COOTBETCTBUH
C )KU3HEHHBIMH TIOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATDI:

6 c@epe o061a0eHuA  YHUBEPCATIbHBIMU  YUEOHBIMU  NO3HABAME/ILHLIMU
oelicmeuamu:

Oazoevle 102uyecKue 0etucmeus:

—  CaMOCTOATEIHHO (POPMYIUPOBATH U aKTyaTM3UPOBATh MPOOIEMY, pacCCMAaTPUBATh
€€ BCECTOPOHHE;

— HCIIOJIH30BaTh MPHU OCBOCHHWH 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS (aHaIn3a,
CHUHTE3a, CpaBHEHUs, Kilaccuukanuu, o0O0O0OIIEeHUs), pPACKPbIBATh CMBICT
OMOJIOTUYECKUX MOHATUN (BBIACIATh UX XapaKTEePHBIC TMPU3HAKH, YCTAaHABINBATh
CBSI3U C IPYTUMH TIOHSITHUSMH ),

— OmpenenarTh IeIu JSATCIbHOCTH, 3ajaBas IapaMeTpbl W KPHUTCPHH HUX
JIOCTHUKEHHUS, COOTHOCUTD PE3YJIbTaThl JISITCIIBHOCTH C TTIOCTABIICHHBIMH ICIISIMU;

— HCIIOJIB30BaTh OWOJOTHYECKUE TMOHATHSA a1 OOBSICHEHUS (DAKTOB WM SIBICHHUI
YKUBOU IIPUPOBI;

— CTPOMTH JIOTHYECKUE pacCyKAeHUs (MHIYKTUBHBIC, ICTyKTUBHBIC, TI0 AaHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBACMBIX SIBICHHSIX,

(bOpMYJ'H/IpOBaTB BBIBOABI U 3aKJIIOUYCHMUA,

— TPUMEHATh CXEMHO-MOJEIIBHBIE CPENCTBA JJISI MPEACTABICHUS CYLIECTBEHHBIX
CBSI3€M W OTHOLIEHUH B M3y4aeMbIX OHOJIIOTUYECKUX OOBEKTaX, a TaKxKe
IPOTUBOPEUHMI PA3HOTO pPOAA, BBIABICHHBIX B PA3IMYHBIX HH()OPMALIMOHHBIX

HNCTOYHHKAX;
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Oazoevle ucciedosamenbekue 0eucmeust.

BJIAJCTh HABBIKAMHU Y4EOHO-MCCIICOBATEIIBCKON M TMPOCKTHOW NEATeITHLHOCTH,
HAaBBIKAMH  pa3pelieHuss  MpoOJeM;  CHOCOOHOCThIO W TOTOBHOCTHIO
K CaMOCTOSTEILHOMY IIOMCKY METOJOB PCIICHHUS TPAKTUYCCKUX 3ajad,
MPUMEHEHUIO PA3IMIHBIX METOJIOB MTO3HAHNS,

WCIIOJIB30BaTh PA3IMYHbIC BUJIBI ACSITSIBHOCTH T10 MTOJTYYCHHIO HOBOTO 3HAHMS, €T0
WHTEPIPETANN, TPEOOPa30BAHUIO U TIPUMEHEHHIO B YUCOHBIX CUTYAIUAX, B TOM
YHCJIC TIPH CO3AAHUH YICOHBIX M COIUAIILHBIX ITPOCKTOB;

dbopMHpOBaTh HAYYHBI THUI MBIIUICHUS, BJIAJICTh HAYYHOH TCPMHHOJOTHCH,
KJIIOUEBBIMU IMOHATHSAMH U METOJIaAMU;

CTaBUTh M  (OPMYIMPOBATH COOCTBEHHbIE 33Jaud B 00pa3OBaTEIbHON

ACATCIIbHOCTH M JKU3HCHHBIX CUTYAIIUAX

paboma c ungopmayueti:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HHGoOpManuu (TEKCTe y4eOHOTo
nocoOusl, Hay4YHO-MOMYJSIPHOM JUTEepaType, OHMOJOTMYECKHX CIOBapsiX H
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE), aHATM3UPOBATH
uH(OPMAITUIO PA3IUYHBIX BUIOB U (HOPM IMPEACTABICHHS, KPUTUYECKH OIICHUBATD
ee JIOCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(bopMyIMpPOBaTh 3aMPOCHI U MPUMEHSTh Pa3TUYHBIC METO/IBI ITPH IMTOUCKE U 0TOOPE
Oounosiornyeckoi nHpopMairu, HeoOXO0AUMOM JIJIs BBHITIOJTHEHUS YUEOHBIX 3a/1a4;
CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTHUMAIBHYIO dbopMy  TpeacTaBieHUA
ouonornyeckor wuH(POpManuu (CXeMmbl, TpaduKd, gUATPAMMBI, TaOJIHIIBI,
PUCYHKHUU JIp.);

MCIIOJI30BaTh HAYYHBIH SI3bIK B KAUECTBE CPE/ICTBA MPU paboTe ¢ OMOIOTHYECKOM
uH(pOopMaIue: IPUMEHITh XUMUYECKHE, (PU3NIECKUE K MATEMAaTUYECKHUE 3HAKU U
CUMBOJIBI, (GopMyIbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh MU

HpCO6p&30BBIBaTB 3HAKOBO-CHMBOJIMYCCKHUEC CPEACTBA HATTIAAHOCTH,

6 chepe 061ad0eHus YHUBEPCATbHHIMU KOMMYHUKAMUGHBIMU 0ClICHBUAMU:
obuenue:

OCYIIECTBJISATh KOMMYHHKAIIMM BO BceX cdepax KU3HU;, aKTUBHO Y4acCTBOBATH
B JIMAJIOTE WJIM JUCKYCCHU TI0 CYIIECTBY OOCYXIaeMoOi TeMbl (yMEHHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEILHO BBIMOJTHEHHUS TpeajiaraeMoun
3aJlayy, YIYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3HMIIMKA JPYTHUX YIaCTHHKOB

JIMajora Wi JTUCKYCCHH);
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PAa3BECPHYTO M JIOTUYHO HM3Jaratb CBOIO TOYKY 3pCHHUA C HCIIOJb30BAHHEM
SA3BIKOBBIX CPCACTB,

COBMeCmHAsl 0esIMeNIbHOCMb.!
BI)I6I/IpaTI) TCMATUKY W MCTOIblI COBMCCTHBIX I[GﬁCTBHﬁ C Y4YCTOM O6HIHX

UHTEPECOB U BO3ZMOXKHOCTEN KaKJ0T'0 YJIEHA KOJUICKTUBA,

IIPUHUMATH L€ COBMECTHOU AEATEIbHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JEUCTBUA I10 €€ TOCTIKEHUIO: COCTABIIATL IUIAH IEUCTBUN, PaCHpEleaTh pOJIH
C y4€TOM MHEHMI YYaCTHUKOB, OOCYKAAaTh Pe3yIbTaThl COBMECTHOM pabOTHI;
Ipe/ularatb HOBBIE IPOEKTHI, OLIEHMBAaTb MWJAEU C I[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBJISITh  ITO3UTUBHOE  CTPATErMYECKOE IIOBEICHHE B  Pa3JIMYHBIX

CUTyaluAX, IIPOABIIATE TBOPUYCCTBO U Boo6pa>1<eHHe, OBITH HMHHUIIWAaTUBHBIM,

6 chepe 061a0eHUA YHUBEPCATbLHBIMU PECYIAMUBHBIMU OCUCMGUAMU:
CAMOOP2AHUZAYUL:

UCITI0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsSl BBISIBJICHUS MPOOJIEM M UX pELIEHUs
B )KM3HEHHBIX U YUE€OHBIX CUTYaIUsX;

BbIOHMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JEHCTBHUAX U IOCTYIIKax I10 OTHOUICHUIO K XUBOW IPUPOJIE, CBOEMY
30POBBIO U 3I0POBBIO OKPYKAIOIINX;

pacIMpATh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;
JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTb

3a pelICHHUE;

CAMOKOHMPOTb.!

JlaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;

NPUHUMAaTh MOTHBBI U apPryMEHTBHl JIPyTHX TMpPHU aHaJIU3e
PE3YIABTATOBIEATEIIBHOCTH;

IMOYUOHANLHBLU UHMENLEeKM, NPeOnoaa2arouull ChOpMupo8anHOCmy:
CaMOPETYJUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJEHUE, CIIOCOOHOCTh aNanTUPOBAThCA K
HYMOIIMOHAIEHBIM U3MEHEHHSM U TIPOSIBIISATh THOKOCTH;

BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHHUIO LEIH U
yCIIEXy, ONTUMHU3M, UHUIMATUBHOCTb, YMEHHUE IEHUCTBOBATH, UCXOI U3 CBOMX
BO3MOKHOCTEH;
npunsamue ceos u opyaux.
MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKHU U IOCTOMHCTBA,
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— TMpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIUOKH.

HPEIMETHBIE PE3YJIBTATDI:

— YMEHHE BJIAJE€Th CHUCTEMOM OHOJOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
OCHOBOITOJIAraoIre OMOJOTUYECKUE TEPMUHBI U MOHATUS (’KU3Hb, KJIETKA, TKAHb,
OpraH, OpraHu3M, BHUJ, NOMYJALMS, OHOCHUHTE3 O€nKa, HacIeICTBEHHOCTD,
W3MEHYUBOCTh, POCT U Pa3BUTHUE U JIP.);

— BJIAJICHUE CHCTEMOW 3HAHMK 00 OCHOBHBIX METOJaX HAyYHOTO TO3HAHUS,
UCITOJIb3YEMBIX B OMOJIOTHYECKUX MCCIICIOBAHUSAX KUBBIX O0BEKTOB U SKOCHCTEM
(omucanue, M3MEpeHue, MPOBEJCHUE HAOIIOACHUMN); CrOocoOaMU BBISIBJICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

— YMEHHE€ YCTaHaBIIMBATh B3aMMOCBSI3U MEXIY CTPOCHUEM U (YHKIUIMH: KIETOK
pa3HBIX TKaHEH; OpraHaMM M CHCTEMaMH OPTraHOB Yy PacTEHUW; 3Tarnamu
KJIIETOYHOTO [MKJIAa W JKU3HCHHBIX [HKJIOB OPraHU3MOB; TEHOTUIIOM U
(dbeHoTUIOoM,;

— YMEHHUE peniaTh IMOUCKOBBIE OHOJIOTHYECKHE 3a/laud; BBISBISATh MPUYUMHHO-
CJICJICTBEHHBIC CBSI3M MEXKIY HCCICAYEeMbIMU OHOJIOTHYECKUMU OOBEKTaMH,
MpOIIECCAMH W SIBJICHHMSIMU; JI€JIaTh BBIBOABI M TMPOTHO3bI HAa OCHOBAHUU
MOJTYYEHHBIX PE3YJIbTaTOB;

— YMEHHUE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh UX  OAKCHEPUMEHTAIbHBIMU
cpencrtBamu, GopMynupysi Ieidb HCCICAOBAHMS; aHATU3UPOBATH MOITYUYCHHBIC
pEe3yAbTaThl U JAe1aTh BHIBOJIBI;

— YMEHHUE OIICHUBATh TUUECKUE aCIEKThl COBPEMEHHBIX MCCIIEAOBAHUN B 00JIaCTH
OMOTEXHOJIOTUH U TEHETUYECKUX TEXHOJIOTHI (HalpaBieHHOE U3MEHEHHUE TeHOMa

Y CO3/IaHHE TPAHCTEHHBIX OPTAaHU3MOB);

— yYMEHHE MOTHBHPOBATH CBOU BHIOODP Oyyiiel nmpodecCnoHaAIbHON IeITeTbHOCTH
B 00ylacTh OHWOJIOTMM, MEIUUMHBI, OUOTEXHOJOTHHU, CEIBCKOIO XO35HCTBA;
yrayOJsiTh MO3HABATENbHBIA WHTEPEC, HANpPABJICHHBIM HAa OCO3HAHHBIM BBHIOOD
COOTBETCTBYIOILIEH Mpodeccud M MPOAOIKEHUE OMOJIOTHUYECKOTO 00pa3oBaHus

B OpTaHU3AIMIX CPEAHETO MPOo(HEeCCHOHATFHOTO B BBICIIIET0 00pa30BaHMUS.

COJIEP)KAHUE KYPCA BHEYPOUHOMH JIEATEJIBbHOCTHU

Moayab «CoBpemMeHHbIe arpoTexHogorun». 10 kiaacce (34 4)

1. Buomexnonozun kak nayka (4 1)

I/ICTOpI/I}I BO3HUKHOBCHHSA HAYKHM, OCHOBHBLIC pPa3JCiibl, CBA3b OMOTEXHOJIOTHH
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C JapyrumMu Haykamu (Ouonormeid, OOTAHHMKOW, 300JIOTHEH, MHKPOOHOJIOTHEMH,
onoxumuen, Gpunonoruei, reHeTUKON, METMIIMHON) U OTPACIISIMU MPOMBIIIICHHOCTH
(mumieBasi, Jerkas), CEJIbCKOTO XO3sMCTBA (KMBOTHOBOJCTBO, PACTEHHEBOJACTBO) U
3paBoOXpaHeHueM, n3BecTHbie By3bl 1 HUU, cBs3aHHbIE ¢ OMOTEXHONIOTHEH:

= DenepanpHOE rOCYyJapCTBEHHOE YUPEKICHUE «DenepanbHbIi
uccnenoBarenbekuil neHTp «yHaaMeHTallbHbIe OCHOBBI OMOTEeXHOI0THM» Poccuiickoi
aKaJIeMuu HaAyK»;

* Qdenepa’abHOE TOCYAAPCTBEHHOE  OIOJDKETHOE  HAyYHOE  YUPEKICHUE
«BcepoccuicKnil  HAay4YHO-HUCCIEAOBATEIIbCKUM  WHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
OHMOTEXHOJIOTHI;

. ®denepanibHOE  TOCYJAPCTBEHHOE OIOJKETHOE HAYYHOE  YUPEXKICHHUE
«DenepabHBIA UCCIEAOBATEIBCKUN LEHTP BCEpOCCHUCKNNA WHCTUTYT TE€HETHYECKUX
pecypcoB pactenui umenu H.M. BasuiioBay ;

= ®denepanbHOE  TOCYIApCTBEHHOE OIOHKETHOE HAYYHOE  YUPEXKICHHE
«BCcepoCCUrCKNN HayYHO-UCCIIEN0BATEIIbCKUM ~ MHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
MUKPOOHOJIOTUNY;

. ®denepanibHOE  TOCYJAPCTBEHHOE OIOKETHOE HAYYHOE  YUPEXKICHHUE
«DenepabHBIA  UCCIEA0BATEIBCKUI HEeHTp ITHCTUTYT 1MTOJIOTMH H

reHeTku Cubupckoro otaenenus Poccuiickoil akaieMu HaAyK»;

» denepalbHOE TOCYJAPCTBEHHOE OIO/KETHOE 00Pa30BATEIIBHOE YUPEKIACHUE
BBICIIETO OOpa3oBaHus «MOCKOBCKMI TOCYAapCTBEHHBIM  YHMBEPCUTET HWMEHU
M.B. JlomoHOCOBaY;

» QdenepanbHOE TOCYAAPCTBEHHOE OOJKETHOE O0pa30BaTEIbHOE YUPEKIICHUE
BbIcIIero oopa3zoBanus «CaHkT-IleTepOyprckuil rocy1apcTBEHHbIA YHUBEPCUTETY,

= denepaibHOE TOCYAapPCTBEHHOE aBTOHOMHOE OOpa3oBaTEIbHOE YUPEKICHUE
BbICIIEr0  oOpa3zoBanusi «HoBocMOUpPCKHMII  HAIMOHAIBHBIM  MCCIEAOBATEILCKUI
rOCYIapCTBEHHBIN YHUBEPCUTETY;

* denepanbHOE TOCYAAPCTBEHHOE OOJKETHOE O00pa30BaTEIBLHOE YUPEKICHHE
BbICHIEr0 oOpa3zoBaHus «POCCHMUCKHMII TOCYIapCTBEHHBIM arpapHblii YHUBEPCUTET —
MCXA wumenn K.A. TumupsszeBay;

* ABTOHOMHAsi HEKOMMepueckas oOpa3oBaTelbHas OPTaHU3aIUs BBICIIETO
obOpazoBanus «HaydHo-TeXHOJOTHYECKUM YHUBEPCUTET «CHUPUYCH.

CoBpeMeHHbIE  HamNpaBlieHUST  Pa3BUTUA  arpoOMOTEXHOJOTHH.  MeTobI

OMOTEXHOJIOTHHU B HAYKC U ITPAKTHKE. I[eMOHCTpaLII/IH BHUACOPOJIMKOB.

JlabopamopHhvie u npakmuueckue pabomol
HccnenoBarenbckas padota «Co3ganne OMOJIOTMYeCKH aKTUBHBIX JI00aBOK U
BUTAMHUHOBY.
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HccnenoBarenbckass pabora «BbIBeeHHE HOBBIX COPTOB PACTEHUM, TOPOJ
YKUBOTHBIX C 33JJaHHBIMU CBONCTBaMMI.

HccnenoBarensckas pabota «Co3nanue 6akTepuid, CHOCOOHBIX MepepadaThiBaTh
HEe(Th U YCTPAHSITH MOCIEACTBUS €€ PA3IUBOB: TUTFOCHI U MUHYCBI.

Okckypceust («bruotexHosorus: Hayka U )Ku3Hb») B By3 uin HUMN.
2. Obuwue nonamus ouomexunonozuu (2 u)

[TonsiTue OWOTEXHONOTHMH. 3aueM 4YENOBEKY OHOTEXHOJOTHH, B YEM UX
NPEUMYILECTBO IMEpe] XUMUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IMIPOMBINIJIICHHBIC MUKPOOPTAHHU3MBbI, KIICTKHW U TKAHU paCTeHHﬁ, KHUBOTHBIX.

JlabopamopHvie u npakmuueckue pabomol
[Ipaktuueckass pabora «l[lpumepsl mNpuMeHEHUsS OHOJIOTMYECKUX OOBEKTOBB

TBOEU KU3HN.

3. Ocobennocmu azpoouomexmnonocuu (4 u)

enn u 3agaun arpodbrorexHosorud. OCHOBHbIE OOBEKTBI arpOOMOTEXHOIOTHH.
buotexHomornueckue moaxo bl JJIsl HaJIe)KHOTO COXPAHEHUS KOJUIEKIIMI T€HETUYECKUX
PECYPCOB pACTEHUH U )KUBOTHBIX. [ IOHATHA O MOJIEBBIX, in Vitro U KpUOKOJUIEKIUAX. PocT
1 pPa3BUTHE KUBOTO 00BEKTA B 3aMKHYTOH CHCTEME B KOHTPOJHUPYEMBIX YCIIOBHAX: Kak
5TO BO3MOKHO.

OcCHOBHBIEC TOMEIICHUS JIJI TOJHOILIEHHOU padoThI 1ab0OpaTOprUu OMOTEXHOJIOTUH
(JlamuHapHas ~ KOMHarTa, CBETOBad, aBTOKJIABHAs KOMHATBI, TIOMEIIICHHUE

AJIS1 IPUTOTOBJICHUS ITUTATCIIBHBIX CPE/I, MOGIIHaSI)Z nux (1)YHKI_II/IOH3J'I 1 OCOOCHHOCTH.

OcHoBHbIE TPUOOPHI JUIsi OpraHu3aluKd J1abopaTopuu OUOTEXHOJIOTHH, HUX
(GyHKUMM M BO3MOXHOCTH (aBTOKJIAB, CyXO0XKapoBOH mikad, nuctuistop, pH-metp,
BEChl, JIaMHUHAp-OOKC, CTEpUJIM3aTOp HMHCTPYMEHTOB, CBETOBas  YCTaHOBKa,
KJIMMaThyeckass kamepa, Y ®-HOHU3aTOp, XOJOAWIBHUKHU JUISl XPAaHEHUS! MUTATEIIbHBIX
cpen U Ap.). VMIHCTpyMEHTHl Ot MPUMEHEHUST METOJO0B OHMOTEXHOJOTHMU PACTEHHM

(mpenapoBaibHas UIJa, CKAJbIIENb, MUHIET, HOXKHUIIBI).

OCHOBBI TEXHUKH 0€30MMaCHOCTH MpU padoTe ¢ mpudopamu. OCHOBHBIE TPUOOPHI TS
OpraHu3aIny JadopaTopun OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XKapoBoH MmKad,
TUCTUWILIATOP, pH-MeTp,Beckl, TaMmuHap-00KC, CTEPUIN3aTOP HHCTPYMEHTOB, CBETOBAs
yCTaHOBKA, KIIMMaTH4YeCKas kamepa, ¥ ®-noHu3aTop, XOJOAMILHUKY JIJT XPaHCHHUSI
MUTATENBHBIX cpen U ap. UHCTpyMEHTHI 7151 IPUMEHEHHSI METO/I0B OMOTEXHOJIOTHI

paCTCHI/II\/’II npernapoBajibHas Urja, CKajablICIb, IMHICT, HOXKHUIEBI.
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JlabopamopHhvie u npakmuueckue pabomol

[Ipaktrnueckas padota «KyJbTypHOE pacTeHUE B KyJIbTYPAIbHOM COCYAE: OMMILN
pacTeHue B IpOOUPKeE».

HccnenoBarenbekas pabora «POCT 4epeHKOB pacTeHU B BOJIE C Pa3HBIM YPOBHEM

pH».
4. Kynemypa knemok u mkaueii (8 u)

MeTonb! KyJabpTyphl KIIETOK U TKaHel B cenekuuu. Kamurycnas kynetypa. Kynsrypa
KJIIETOK M arperatoB KieTtok. KynbTypa mnpotorutactoB. llomydenue comatnueckux
TUOPUI0B METOJIOM CIUSHUS U30JMPOBAHHBIX MPOTOIJIACTOB.

Kiterounas cenexkuus. Mcrnonp30BaHne ralyiOnINY B CEJIEKLUN.

[IpuMepbl IPUMEHEHMS KYyJIbTYp KJIETOK U TKaHEW B HAYYHBIX MCCIIEIOBAHUAX U
B IpakTuke pa3nuunbix HWUU: 3HaKOMCTBO ¢ TuTepaTypoil — Hay4HBbIMH ITyOJIHKAUSIMU
10 pa3HbIM 00bEKTaM (MUKPOOBI, PACTEHHUS], )KUBOTHBIE).

XapakTepuCTUKa KIIETOK, KyJIbTUBUPYEMBIX in vitro. Mopdorenernyeckue myTu
pa3BUTUSA KIIETKU in VIIro.

M3BecTHBIE KOJJIEKIMH OWOTEXHOJIOTMYECKUX OOBEKTOB — HUX pOJib, 3aJauu,
COCTaB, TNpUMEPBI (in  Vitro KOJUICKUIMM PACTEHUH, KOJUICKIIMM  IITAMMOB
MUKpOOpranu3MoB. CeMuHap 1o IpOYUTAHHOM JTUTepaType, TOKIaIbl 00yYaroUIXCs).

buoTtexHonorus npou3BOACTBa KYyJIbTYPhI KIETOK, TKAHEN U OPTaHOB PACTEHUM.

JlabopamopHvle u npakmuueckue pabomoi

[Tpaktrueckas pabota «IIpoTomiacTsl KIETOK.

UccnenoBarenbckas padotra «CyliecTBYIONIME KOJIJIEKIIUU KJIETOK M IITaMMOB
B Poccuu u ux poJib B pa3BUTUU T€HETHUECKUX TEXHOJIOTHUI».

UccnenoBarenbckas padota «I'.J[. KapneyeHko Kak TeHEeTUK-3KCIIEPUMEHTATOP U

OMOTEXHOJIO.

5. Ilumamenvnvle cpedvt 01a azpoouomexnonozuil (2 u)
Makpo- ¥ MHUKpPOAIJIEMEHTHI, HICTOYHUKH YTJIEBOJIOB, BUTAMUHBI, KEIUPYIOIIHE
areHTHl. THUIBI MUTATENBHBIX CPEJT — )KUIKUE U TBEPbIC.
[TurarenbHble cpenbl Uil OWOTEXHOJIOTMH pacTeHui. PaszpaboTka
HOBBIXIIUTATEIBHBIX CPE/l, B TOM YUCJIE BKIIOYAIOIIUX

OMOCTUMYJISITOPBI U IPYTUE PETYIIATOP

pocTta. MGTOI[BI OIITUMH3AllMK  IIUTATCIIbHBIX  CPCH. OCHOBHBIE KOMIIOHEHTBI
IMUTATCIbHBIX  CPCA (MaKpOG)J'IeMCHTBI, MHUKPOJ3JICMCHTBI, HWCTOYHHUKH  YIJICpOAa,

BUTAMHHBI, KEJIUPYIOUIME areHTbl, PEryJsITOpbl pocTa). YpoBeHb pH mnurarenbHOM
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Cpelibl M €ro BIMSIHUE HA pa3BUTHE pacTeHuil. Becwl, pH-meTp.

Jlabopamophvie u npakmuueckue pabomol

JlaGoparopHas pabota «lluTarensHbie cpeibl U YCIOBUS KYJIbTHBUPOBAHUS,
KYJBTYpPbl PACTUTENBHBIX KIETOK U TKAHEH.

[Ipaktuueckass pabotra «I[IpuroroBjieHUE CTOKOBBIX (MaTOYHBIX) PACTBOPOB
MaKpo- ¥ MUKpPO3JIEMEHTOB MUTATEIBHOM Cpeabl 1o nponrcu Mypacure u CKyray.

[Ipaktrnueckass pabGota «lIpUroToBieHHE NUTATENBbHBIX CpEN ISl BBEACHHS

B KYJIBTYDPY i1 VIIroy.

6. Pecynamopuvt pocma Kak ¢pakmopul ycnexa ouomexuoozuu pacmenuil (4 u)
Poct wu pasButhe pacreHuil. OcTalbHBIE 3Tamnbl OHTOTEHE3a.
OO011Ke3aKOHOMEPHOCTH POCTA PACTEHUM.
OcHOBHBIE KJIacChl (PUTOTOPMOHOB (ayKCHHBI, IUTOKMHUHBI, THOOEPEIUIHHBI,
ABK, aTuneH u ap.) U X QyHKIMK Ha pa3HbIX 3TANAX Pa3BUTUS PACTECHUS.
M3BECTHBIE TEHETUYECKUE MEXAHU3MBI, KOHTPOIUPYIOIIME POCT U PA3BUTHE
pacTCHUMN.

BHI[OFGHHI)IG N 3K30I'CHHBIC PETYJIATOPLI pOCTA paCTeHI/Iﬁ B HpO6I/IpK€.

JlabopamopHvie u npakmuueckue pabomol
JlabopaTtopHas pabora «DeHOoTHUIIUYECKAs] OIEHKA pOCTa U Pa3BUTHS PACTEHUU

B 3aBUCUMOCTH OT HAIN4YUs (PUTOTOPMOHOB B TUTATEIBHOU CpEAe».

7. buomexnonozusa pacmenuii (10 u)

Bo3MOXHOCTH pUMEHEHHS] arpoOMOTEXHOJIOTHI B CENEKIINU, CEMEHOBOJICTBE U
MUTOMHUKOBO/ICTBE.

bone3nn n ummyHunrer pacrtennii: ot H.I. BaBuiosa 10 coBpeMEHHOCTH.

YcKkopeHHass U TPaJWIMOHHAS CENEKIIUs: COKpallaeM CPOKH MOJTYYCHHs] HOBBIX
copToB. OCHOBHBIE MeTOJbI cenekiuu. ['nopuauzanus. @opmbel otdbopa. OCHOBHbBIE
HAIpPaBJICHUS CEJICKIUU: YIYyUIIEHUE YPOXKAMHOCTH, YCTOMYUBOCTH K OMOTHYECKUM U
abMOTHYECKUM (paKTOpaM.

O3zmopoBiieHHe pacTEHUN OT BUPYCOB C IMOMOIBIO METOJOB OMOTEXHOJIOTHH:

METO/IbI KYJIbTYPbI AIMKAIbHBIX MEPUCTEM, TEPMOTEPAIINN, XEMOTEPANUU, KPUOTEPATUU

U KOMIUIEKCHON Tepamuu. [lomydeHue 0370pOBIEHHOTO TOCAJOYHOTO Marepuana —
KITyOHEeH kapTo(dess U CaXeHIEB MI0I0BBIX KyIbTYP.
KynbpTuBHpOBaHNE pacTUTEIHLHOTO MaTepuana B KyJIbType in Vitro: OCHOBHBIE

INPUHOUIIBI U MOJCIMW KYJIbTUBHUPOBAHMA. KEUIJIYCOFCHGS, CYCIICH3MOHHBIC KYJIbTYPhI
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pacteHuii. MUKpOpa3MHOKEHHE pPACTeHUH. DKOHOMHUYECKUU 3(P(DEKT OT BHEIPEHUS
METO/1I0B OMOTEXHOJIOTMH B PACTEHUEBOJICTBO.
Kpuoxpanenune pacrennid. Kpuonporekropsl. [locTkpruorennas perenepanusi.
buosornueckne cpencrBa 3alIUThl PACTEHHUN: NMPEUMYIIECTBA U IEPCIEKTHUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ )KUJIKUM a30TOM, KpUOTIPOOUPKHU.

JlabopamopHhvie u npakmuueckue pabomol

[Ipaktrnueckass pabota «Pa3MHOKEHHE IUIOAOBBIX PACTEHUN YEPEHKOBAHUEM H
MUKpPOPa3MHOKEHUEM — IPUMEP MATHHbI (WIIH 3€MIISTHUKH, €5KEBUKH, CMOPOIUHBI )».

[Ipaktuueckas pabota «BBeneHue pacTeHUl B KyJIbTYpY in Vitro U OAJIEpKaHUE
YUCTOMN KYJIbTYPbI IKCIUIAHTOBY.

[TpakTnueckas padota «Pa3mMHOXkeHNE KapTOdesi B MPOOUPKE».

UccnenoBarensckass pabota «Kak moiay4aroT MOTOMCTBO  BETETaTHMBHO
Pa3MHOXKAEMBIX KYJIBTYP €CJIM HE CEMEHAMM ?»

UccnenoBatenbckass pabora «BelpammBanue pacTeHMd B NIPOOUPKE».

Hccnenosarenbckast pabora «Kak 00Xbsi KOpoBKa ypoxkail cnacana —

0 COBPCMCHHBIX croco6ax OMOJIOTHYECKOM 3alIUThI paCTGHHﬁ)).
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