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HOACHUTEJBHASA 3AIIMCKA

AKTYaJBHOCTH Peaju3aniu NporpaMmbl

[TporpamMmoii mpemycMOTpeHO (GOPMUPOBAHHWE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHSI 3HAaHWWA, a TaKkKe TMPAKTUYECKOTO OmbiTa paboThl C J1ab0paTOpPHBIM
o0opy/OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEI0BATEIbCKON NEATEIbHOCTH. METoabl
OpraHm3ay  00pa30BaTENIBHOM W HAYYHO-HCCIIENOBATENLCKONH  JIEATEIHbHOCTH
npeaycMaTpuBalOT (HOPMUPOBAHHE Y OOYYAIONMIUXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIIEHUS, CBOOOIBI CAMOBBIPAKCHUS U MHANBUIYATEHOCTH CYXKICHUH.

Jlyis mosHOTO y4eTra MOTpeOHOCTeH 00yJarouuxcs B MPOTpaMME HCIIOJIBb3YETCs
mudpepeHIUPOBAaHHBIN TOAXO0/, YTO CTHUMYJIUPYET OO0Yy4aromerocss K YBEIWYEHUIO
MOTPEOHOCTH B MHAUBUIYATIbHOM, HHTEIICKTYIBHON 1 TTO3HABATEIILHON JCATEIHHOCTH
Y Pa3BUTHIO HAyYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpaMmMa cTaneT BocTpeOOBaHHON
B TIIEpBYIO oOuepelb OOYYAIOIIMMUCS, KOTOpble HMEIOT CTOMKMNA HHTEpec u
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YUYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA,
€CTECTBEHHBIX HayK U TEXHOJIOTHH.

B Hactosimiee Bpemsi OMOJIOTMYECKOE O00pa30BaHHE JOHKHO OO0ECHeUUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTUYECKYIO, SKOJOTUYECKYIO U MPUPOIO0XPAHUTEIBHYIO

I'paMOTHOCTbD.



3HaHUA B 00JIACTH OCHOBHBIX OMOJIOTHMUECKHUX 3aKOHOB, TEOpUU W uaeH (GpopMHpYyIOT
HPaBCTBEHHBIC HOPMBI M TPHUHIMIIBI OTHOIICHUS K KHUBOM mpupoze. B xadectse
[ICHHOCTHBIX ~OPHUEHTHPOB OMOJIOTUYECKOTO 00pa3oBaHUs BBICTYMAIOT OOBEKTHI,
u3ydyaeMble B Kypce OHMOJOTHH, K KOTOPBIM Yy YYamluxcsi (OpMHUpPYETCS IIEHHOCTHOE
oTHomieHue. [Ipu STOM Beayllyi0 poOJb WUIPAIOT MO3HABaTeNbHbIE LIEHHOCTH, TaK Kak
JAHHBIM y4eOHBI MpeAMET BXOAUT B TPYIMILy IPEeIMETOB IMO3HABATEIHLHOIO IUKIIA,
TJIaBHAs 1eJIb KOTOPBIX 3aKII0YAeTCs B M3YUYEHHWU COBPEMEHHBIX CIIOCOOOB pEIICHUS
rno0anbHbIX HpobieM  coBpeMeHHocTH. [Iporpamma mpecieayeTr He  TOJBKO
oOpa3oBaTelibHble, HO W BOCIMTATENbHBIE II€JIM, IIOCKOJBKY OHa CIIOCOOCTBYET
(OPMHUPOBAHUIO FKOJIOTMUYECKOIO U OMOTEXHOJOTMYHOTO MBIIIJIEHUS Y TOIPACTaOLIEro

ITOKOJICHUS.
eap u 32724 NPOrpamMmel:

PaGouass mporpamma Kypca BHEYpOUHOM JiedarenbHOCTH «COBpEeMEHHbIE
arpoOMOTEXHOJIOTMU (arpoOMOTEXHOJIOTUYECKUN TpOo(uiib)» sl CpeaHEro oOIIero
oOpaszoBanus (mamee — mporpamma) paspadoTaHa B COOTBETCTBUU C TPeOOBaHUSIMU
denepaqbHOrO TOCYJIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro OOLIEero
obpazoBanusi (PI'OC COO), opueHTHpoBaHa Ha OOECIEYEHUE WHIWBUAYATIbHBIX
notpeOHOCTeN 00yUarONIMXCs ¥ HAaIpaBJieHa Ha TOCTHKEHHUE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHS MMPOTPAMMBI CPETHETO OOIIEro 00pa3oBaHusl C yU€TOM BhIOOpa yYaCTHUKAMU
o0Opa3oBaTeNIbHbIX OTHOIICHWH KypCOB BHEYPOUHOH [€ATEIbHOCTU. DTO MO3BOJISET
obecreunTh eIMHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM IMpOCTPaHCTBE

MIKOJIBHOT'O O6pa3OBaHI/I$I: HC TOJIBKO Ha YPOKC, HO H 3a €ro INpcaciiaMmu.

Hean: dopmupoBanne y o0OydarOMMXCAd 3HAHWW W HaBBIKOB B 00JacTH
AKTYyJIbHBIX M TEPCHEKTUBHBIX TEXHOJIOTUWA CEJIbCKOTO XO35MCTBA, ITOBBIIICHUE

MHTEpeca U MOTUBALIMK K POo(ecCUOHATBLHOM IeITeTbHOCTH B 3TOM cdepe.

OO0pa3oBaTesbHbIE: yray0néHHoe U3y4eHUe OMOJIOTUYECKUX 17}
TEXHOJIOTUYECKUX SIBIICHUA U 3aKOHOMEpPHOCTEH, pacluupeHue O0a30BbIX 3HAHUM,

pPa3BUTHE MPAKTUYECKUX YMEHUN U HABBIKOB B COBPEMEHHOM arpoOHOTEXHOJIOTUH.

Pa3BuBamomme: pa3BUTHE SMOIMOHAIBHOW W  MOTHMBAallMOHHOW  cdep
oOyyaroruxcsi B 00jacTd NpodecCUOHATbHBIX 3HAHUM, CaMOCTOATEIBHOCTH U
TBOpUYECTBA MPU PEHICHUH NMPAKTUYECKUX 3a]ay, MOTPEOHOCTH B MPOPECCHOHATBHOM

camoornpeaeneHuu. 1



BocnurbiBaomme: (HOpMUPOBAHHE OCO3HAHHOW DKOJIOTHYECKH MPaBUILHOM
MOTHUBAIIMU B TIOBEICHUU U JIEITEIILHOCTH Yepe3 CUCTEMY YOEKIeHUN, OCHOBAHHBIX Ha
KOHKPETHBIX 3HAHMSIX, CTAHOBJIEHHWE JIMYHOCTH, OOJaJaroniel 4YyBCTBOM JIOOBU K
POIHOM 3eMIIE.

3amayamm HaCTOSIIErO Kypca sIBISETCS:

-yII1yOJICHHOE M3y4eHUE OMOJIOTHYECKUX SIBIICHUN U 3aKOHOMEPHOCTEH,

-pacupeHust 6a30BbIX 3HAHUM,

-Pa3BUTHSA ITPAKTUICCKUX YMeHI/Iﬁ 1 HAaBBIKOB B COBpeMeHHOﬁ OMOJIOTHH.

Y4acTHUKH NPOrpaMMbl

O6yuaroruecs 10 u 11 kimaccos

BapuaHTtsl peanu3anuu nporpaMmsl U GopMbl IPOBeICHUS 3AHATUI

Peanuzauus nporpaMMbl MpeANOIaraeT UCIoab30BaHUE (opM padOThl, KOTOPbIE
IpeIyCMAaTPUBAIOT AKTHUBHOCTh W CaMOCTOSITEJIBHOCTh OOYyYalolIUXCs, COYETaHUE
UHAMBUIYAJIbHOM W TPYNNOBOM paboThl, MNPOEKTHYIO M  HCCIEAOBATEIBCKYIO
nesATeNbHOCTh. TakuM 00pa3oM, BOBICUEHHOCTh O0YYaIOIIUXCS B JaHHYIO BHEYPOUHYIO
NEeSATEIbHOCTh TO3BOJUT OOECIEeYUTh UX CAMOONPENETIEHUE, PpPaCIIUPUTh 30HbI
[IOMCKa CBOMX HMHTEPECOB B pa3MYHbIX c(epax ecTeCTBEHHO-HAyYHbIX 3HaHUM,
NEPEOCMBICIUTh CBOM CBSI3U C OKPYKAIOIIMMH, CBOE€ MECTO CpEId JAPYTUX JIIOJEH.
B wmenom peanusainuss mporpamMmbl BHOCHT BKJIaJ B HPABCTBEHHOE W COIMAIBHOE
dbopMUpOBaHUE TUYHOCTH.

[Iporpamma MoOXkeT OBITH peanin3oBaHa B pabote ¢ oOywarommmucs 10 m 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takhue @opMbl paboOThl, Kak Oecelapl, IUCKYCCHUU, MAaCTep-KJIacchl, AKCKYypCUHU
Ha MPOM3BOJICTBO, aHAJIM3 KEMCOB, BCTPEUM C MPEACTABUTEISIMU pa3HbIX MNpodeccuid,
npodeccuoHanbHble MPOObl, KOMMYHUKATHBHBIE W JIEJIOBBIC WIPHI, KOHCYJIbTAIIUU
nejarora v rncuxoJiora.

[Iporpamma MoXeT ObITh peaii30BaHa B TEUEHHE OJHOTO Y4YeOHOro roja
¢ obyuaromumucsa 10 u 11 kmaccoB, ecnu 3aHATUS TMPOBOASATCS 2 paza B HEHENIo.
WNnu B TedeHue NBYX JIET, €CIM 3aHATHUS NPOBOJATCA 1 pa3 B HEOENro s KJIACCOB

OMOJOTHYECKOr0 MM OMOTEXHOJIOTHYCCKOTO HaHpaBHCHHﬁ.



B3aumocssass ¢ QpeaepaibHoil padodeil NPOrpaMMoi BOCIMTAHUS

[IporpaMMa Kypca BHEYPOUHOW [JEATEIBHOCTH pa3paboTaHa C  Y4ETOM
pexoMeHaanuii ¢eaepanbHOil pabodei mporpaMMbl BOCIIUTAHUS, YIUTHIBAET MICUXO0JIOTO-
NeJaroru4eckue OCOOCHHOCTH JAHHBIX BO3PACTHBIX KAaTEropuid. OTO IMO3BOJISET
Ha TPAKTHUKE COEAMHUTH OOYYAlONIyI0 M BOCIHTATEIBHYIO AEATEIHHOCTh IEIarora,
OPHEHTUPOBATH €€ HE TOJBKO Ha MHTEJUIEKTYalIbHOE, HO M HA HPAaBCTBEHHOE, COLUAIIbHOE
pasButTue pedeHKa. ITo MPOSBIIAETCS B:

— BOCIIUTAHUM OCO3HAHHOUW KOJIOTMYECKH MPABUILHON MOTHUBALMU B MIOBEACHUN
U JeATEIbHOCTH uepe3 (POPMUPOBAHUE CUCTEMBbl yOEKIEHUH, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUAX;

— CTAQHOBJICHUM JIMYHOCTH OOY4YalOIIMXCS KaK LEJOCTHOM, Haxomsencs
B TAPMOHUU C OKPY>KAIOIIUM MUPOM, CITIOCOOHOM K PEIIEHUIO S3KOJOTHYECKHUX POOIIeM;

— IPUOPUTETE JIMYHOCTHBIX PE3YJBTATOB PEATU3ALMU IPOrpaMMbl BHEYPOUHOU
JESATEIbHOCTH, HAIIEIIINX CBOE OTPAKEHUE M KOHKPETU3ALMIO B (peiepanbHOl paboueit

nporpaMmsbl BOCITUTAHUA.

Oco0enHocTH padoThI earora no NporpamMme

3ajaya memarora  COCTOMUT B TOM, YTOOBI  CONPOBOXKIATh  IPOLECC
npoecCHOHANbHON OPUEHTAIIMK O0YYaIOIINXCS, PACKPbIBas MOTEHIIUAN 00YYaIOIUXCs
yepe3 BOBJICUEHHE B MHOrOOOpa3HylO JAESTENbHOCTb, OPraHM30BaHHYIO B Pa3HBIX
dbopmax.

[Ipu s3TOoM pe3ynabTaToM pabOTHl MeAarora B TMEPBYIO Ouepelb SBIAETCA
JUYHOCTHOE Pa3BUTHE peOeHKa. JINYHOCTHBIX pe3yJbTaTOB IEJaror MOXET JOCTHYb,
yBJIeKasi peOeHKa COBMECTHOM M MHTEPECHON UM 000UM JeSTeNIbHOCThIO, YCTAHABINBAs
BO BpeMsl 3aHATUH J0OpOKENaTeNbHYI0, MOJIACPKUBAIOUIYI0 aTMOC(epy, HachIIas
3aHATHS UEHHOCTHBIM cojJiepkaHueM. Kpome Toro, mporpamma mnpeayCcMaTpHUBAaEcT
OpTaHU3aIMIO YKCKYPCUH, MPOCMOTp GuiibMoB U 3amuceit TB-nporpamm.

[Ipy wu3yyeHuUM OOyYarOUIMMHCS  MOpPOTpaMMbl  IEJAaror  OCHOBBIBAETCS
Ha HECKOJIbKUX OCHOBOIIOJIATAIOUINX MPUHLUIIAX 00YUECHHUS:

— NPUHLMI HMHTETPATHUBHOTO MOJAX0Ja K OOY4YEeHHIO. DTOT MNPUHLHUII HUMEET
NEPBOCTENEHHOE 3HAUEHHUE, TAK KaK YCBOCHHUE MOJIy4aeMbIX 3HAHUN 10 OMOTEXHOJIOTHH
IPEANoIaraeT TECHYK B3aWMMOCBA3b pa3HbIX YypoBHeW. llepBbii ypoBeHbp —
MEXKMPEAMETHBIN — MPEATNONAaracT B3auMOCBSI3b OMOJIOTHUH C KypCcoM Mo XuMuH. Bropoit
YpPOBEHb — IPEIMETHBIA — OOYCJOBJIEH B3aUMOIIPOHUKHOBEHHEM  pa3HBIX

OMOJIOTMYECKUX KYpcOB (OOTaHHMKHU, 300JI0THH, (PU3UOJIOTUN U IPYTHX) B MpOIlecce



CTaHOBJICHUS U M3y4eHHsI OuotexHosorud. Kpome Toro, noruka ocBoeHHsI MaTepuania
IporpaMMBbl TpeArnoiaraeT ABMKEHHE OT OOIIero K 4YaCTHOMY M, Ha HOBOM YPOBHE,
BO3BPAILEHUE OT YACTHOTO K 00ILIEMY.

— MPUHLMNI HATJIAIHOCTH;

— MPUHLUII JOCTYITHOCTH;

— TPHUHINI OCO3HAHHOCTH.

[IpumepHas cxema MpOBEACHMS 3aHATUI IO IPOTPAMME MOKET OBITh TAKOM:

1. OOBsCHEHHE TEOPETUYECKOTO MaTepHraa 1o TeMe.

2. TlogroToBka K J1abOpaTOPHOMY WJIM TMPAKTUUYECKOMY 3aHITHIO, OOCYKICHHUE
00BEKTOB ISl IPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne TMPaKTUYECKOTO 3aHATUS — OCHOBHAs 3ajJada OCBOCHHE
METOO0JIOTMHU JAHHOI'O dKCIIEPUMEHTA.

4. AHanu3 pe3yJIbTaToOB HKCIIEPUMEHTA.



COJIEP)KAHUE KYPCA BHEYPOUHOMU JEATEJIBbHOCTHU

MoayJb «ArpoTexHOJOTHH HacTosimero u oyaymero». 10 kimacce (34 1)

1. Buomexnonozus kax nayka (4 u)

Hcropusi BOZBHUKHOBEHUS! HAyKH, OCHOBHBIE pa3fieibl, CBS3b OHOTEXHOJOTUHU
C JApyruMud Haykamu (Ouosoruei, OOTaHUKOW, 300JI0THEH, MHUKPOOHOJIOTHEH,
ouoxumuen, puU3nNoIorue, reHeTUKOW, MEIULIMHON) M OTPACISIMU MPOMBIIIIICHHOCTH
(nuieBasi, Jerkas), CeIbCKOro XO03siicTBa (KMBOTHOBOJICTBO, PACTEHUEBOJICTBO) H
3/paBoOOXpaHeHueM, u3BecTHbIC By3bl 1 HUW, cBsizaHHbBIE C OMOTEXHOIOTHEH:

= QenepanpHOE rOCYJapCTBEHHOE YUPEKICHUE «DenepanbHbIi
uccienoBarenbekuil neHTp «dOyHaameHTanbHble OCHOBBI OMOTEXHOJIOTHI» Poccuiickoit
akazemun Hayk» (OUL] buorexnonoruun PAH)Y;

* Qenepa’ibHOE TOCYAAPCTBEHHOE  OIOJDKETHOE  HAYyYHOE  YUPEKIEHUE
«Bcepocculicknili  HAyYHO-MCCIENOBATENBCKUMA  HMHCTUTYT  CEIbCKOXO3IMCTBEHHOM
ouorexnonorun» (PI'bHY BHUNCE)?;

= Qenepa’qbHOE  TOCYJAPCTBEHHOE  OIOXKETHOE  HAYYHOE  YUpEKICHUE
«DenepanbHbI UCCIEA0BATEIILCKUM LIEHTP BCepoCcCHCKUIT MHCTUTYT T'€HETHUYECKHUX
pecypcos pactenuii umenn H .M. Basunosa» (PI'BHY ®UL] BUP)3;

= QenepaqbHOE  TOCYJAPCTBEHHOE  OIOXKETHOE  HAYYHOE  YUpEKICHUE
«Bcepocculicknii  HAyYHO-HCCIEAOBATEIILCKUNA  WHCTUTYT  CEJILCKOXO3SIMCTBEHHOMN
mukpobuostorun» (PI'BHY BHUUCXM)

* (denepanpHOE  rocyAapCcTBEHHOE  OIOJKETHOE  HAaydyHOE  YyUpEXKJEHHUE
«@DenepalbHBI  UCCIIENOBATENIbCKUM LHEHTP WMHCTUTYT LMTOJIOTMM W TEHETUKHU

Cubupckoro otaenenus Poccuiickoii akagemun Hayk» (PIBHY U ul’ CO PAH)?;

t@enepanpbHOE TOCYNAPCTBEHHOE YyupexacHue «DenepabHbI HCCIEN0BATEIBCKUNA IEHTP
«DPyHIaMEeHTaIbHBIE OCHOBBI OMoTexHonmorum» Poccuiickoil akagemun Hayk» (OULL buorexnomornn
PAH): obunmansusiii caiit. — URL: http:/www.fbras.ru

2 denepanbHOE TOCYAapPCTBEHHOE OI0KETHOE HAyYHOE yupexaeHne « Bcepoccuiickuii HayqHO -
MCCIIeIOBATEILCKUH  HMHCTUTYT CEIIbCKO-X03sicTBeHHOW Onorexnonorun» (PI'BHY BHUUCEH):
odunmaneuelii caiit. — URL: http:/www.vniisb.ru

3MenepanbHOe  TOCYJApCTBEHHOE OMO/DKETHOE HaydHOoe yupekaenue «DemepanbHbIit
HcCclIeNoBaTENbCKUI LEeHTp Beepoccuiickuil NHCTUTYT T€HETUYECKUX pecypcoB pacteHuil umenun H. .
BasunoBay (PI'bHY ®UIl BUP): odpunmansuslii caiir. — URL: http:/www.vir.nw.ru

4 ®enepanbHOE TOCYAaPCTBEHHOE OI0KETHOE HAYYHOE yupexaenue «Bcepoccuiickuii HaydHO-
MCCIIeIOBATEILCKUH HHCTUTYT CEIIbCKO-X03siicTBeHHON Mukpoouonorun» (PIBHY BHUUCXM):
odurmaneueli caitt. — URL: http:/www.arriam.ru

> @eneparbHOE TOCYIapCTBEHHOE OIODKETHOE HaydHoe yupexaenune «DemepaabHbIi
uccnenoBarenbckui 1eHTp Mucrutryt nuronsoruu u renetuku Cubupckoro otaenenus Poccuiickoit
akagemun Hayk» (PI'BHY UIul" CO PAH): odpunmaneueiii caiit. — URL: http:/www.bionet.nsc.ru
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* QenepanbHOE TOCYIapCTBEHHOE ABTOHOMHOE O0pa30BaTENIbHOE YUPEKIACHUE
BbICIIIET0 00pa3oBaHusi «MOCKOBCKHM (PM3NKO-TEXHUYECKUN WHCTUTYT) HAIIMOHAIbHBIN
rccnenoBarensekuii nenTp» (PrAOY BO MOTU),

= QDesepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa3oBaTelIbHOE YUpEkKICHUE
BbICIIEr0 OOpa3oBaHud «MOCKOBCKHII  TOCYJapCTBEHHBI  YHUBEPCUTET HWMEHU
M.B. Jlomonocosa» (PI'EOY BO MI'Y)?

* denepanbHOE TOCYJAPCTBEHHOE OIOKETHOE OOPa30BATENBHOE YUPEKICHHE
Bbiciero oOpa3oBanusi «CaHkT-IleTepOyprckuil rocyAapCTBEHHBIM YHUBEPCUTET)
(PI'BOY BO CII6IY)3;

= QdenepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE O0Opa30oBaTEIbHOE YUPEKICHUE
BbICIIET0  oOpa3zoBaHusi «HoBocHOUpCKMI  HAlMOHAIBHBIA  MCCIIEIOBATEIHCKUM
rocyapcTBeHHbIH yHuBepeuteT» (PIAOY BO HI'Y)%;

* QenepanbHOE TOCYJApPCTBEHHOE OIOHKETHOE O0pa3oBaTENIbHOE YUYpPEKICHHE
BbICIIET0 0Opa3zoBaHusi «PoCCHICKUN TOCYJapCTBEHHBIM arpapHblii YHUBEPCUTET —
MCXA wumenun K.A. Tumupszesay (®I'BOY BO PrAY-MCXA wumenu
K.A. TumupsizeBa)®;

* ABTOHOMHasi HEKOMMepueckass oOpa3oBarejibHas OpraHu3alus BBICIIETO
o0OpaszoBanus «Hayuno-texnonorundeckuii yaupepcuteT «Cupuycy» (HTY «Cupuyc»)®.

CoBpeMEHHbIE  HampaBJIEHUS ~ pa3BUTHUS  arpoOuoTexXHoJorui.  MeToJbl

OMOTEXHOJIOTHH B HAYKC U ITPAKTHKCE. I[eMOHCTpaLII/IH BI/II[COpOJ'II/IKOB7.

! ®epepanbHOe TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEbHOC YYPEKICHHE BBICIIETO
o0pa3oBanuss «MOCKOBCKHU (HU3UKO-TEXHUYECKUH WHCTUTYT) HAIIMOHAIBHBIN HCCIIENOBATEIbCKUN
eHtp» (PIrAOY BO MOTH): odpunmansheiii caiit. — URL: http:/www.mipt.ru

2 dexepanbHOE TOCYAapCTBEHHOE OMODKETHOE 00pa30BaTENbHOE YUPEIKICHHE BBICIIETO
oOpazoBaHusi «MOCKOBCKMU TrocyJapCTBEHHBbIM yHuBepcuteT uMeHu M.B. JlomoHocoBay:
odunmaneHelii caiir. — URL: http:/www. msu.ru

3 denepanbHOe TOCYNAPCTBEHHOE OFOKETHOE O0OPa3oBaTENbHOE YUPEKIAEHUE BBICIIETO
obpasoBanusi «Cankr-IlerepOyprckuii rocynapcrBenHslii yHuBepcurer» (PI'BOY BO CIIOIY):
odunmaneuelii caiit. — URL: http:/www.spbu.ru

4 (denepanbHOE TrOCYJapPCTBEHHOE AaBTOHOMHOE OOpPa30BATENbHOE YYPEKIECHHE BBICIIETO
oOpazoBanust «HoBocuOMpCKHUII HAIMOHAIBbHBIA HMCCIEA0BATENIbCKUIM TOCY1apCTBEHHBI YHUBEPCHUTET»
(®I'AOY BO HI'Y): opunmansheiii caiit. — URL: http:/www.nsu.ru/n

5 MepepanbHOE TOCYIapPCTBEHHOE OIOMKETHOE OOpPa30BATENIBLHOE YUPEHKICHHE BBICIIETO
oOpazoBanusi «Poccuiickuii rocymapcTBeHHBIN arpapHbiii yHuBepcuteT — MCXA wumenun K.A.
TumupsizeBa» (PI'bOY BO PIAY-MCXA umenu K.A. Tumupsaszesa): odpunuanbusiii caidt. — URL:
http:/www.timacad.ru/

® ABToHOMHAas HekoMMepueckas o00pa3oBaTelbHAs OPraHU3allus BBLICIIEr0 OOpPA30BAHMUS
«Hayuno-texnonornueckuit yausepcutet «Cupuyce» (HTY «Cupuycy»): opununanshseiii caiit. — URL:
http:/www.siriusuniversity.ru/

" Cm. npunosxeHue.
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JlabopamopHvie u npakmuueckue pabonul

Uccnenoarenbckas padota «Co3ganue OMOJIOTMYECKU aKTUBHBIX JI00aBOK U
BUTaMHUHOB).

HccnenoBarenbckass pabora «BbIBeeHHE HOBBIX COPTOB PACTCHUN, TOPOJ
KUBOTHBIX C 33JJaHHBIMU CBOMCTBAMI.

HccnenoBarensckas padbota «Co3nanue 6akTepuil, CHOCOOHBIX MepepadaThiBaTh
HEe(Th U YCTPAHSITH MOCIEACTBUS €€ PA3IUBOB: TUTFOCHI U MUHYCBI».

Okckypceus («bruotexHosorus: Hayka U )KU3Hb») B By3 uiu HUMN.

2. Obwue nonsamus ouomexnonozuu (2 u)
[TonsiTHe OWMOTEXHOJOTHUU. 3a4eM UYEJIOBCKY OHOTCXHOJOTHH, B 4YeM HX
IPCUMYIIECTBO Iepe]] XUMUUCCKUM CHHTE30M. OCHOBHBIC OOBEKTHI OHMOTEXHOJIOTHH:

IMPOMBINIJIICHHBIC MUKPOOPTaHHU3MBbI, KIICTKH U TKaHHU paCTeHHﬁ, KHNBOTHBIX.

JlabopamopHhvie u npakmuueckue pabomol
[Ipaktuueckass pabora «llpumepsl mNpuUMeHEHHS OHOJIOTHUYECKUX OOBEKTOB

B TBOEHU KU3HU.

3. Ocobennocmu azpoouomexuonozuu (4 u)

[enu u 3amaum arpodbuorexHojorur. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHUH.
buorexHonornueckue noaxoabl sl HaJE)KHOTO COXPAHEHUST KOJUICKIUNA TeHETUYECKUX
PECYPCOB PACTCHHI M )KUBOTHBIX. [IOHSATHS 0 OJEBBIX, IN VILro U KpuokouteKusax. Poct
U Pa3BUTHE KUBOTO 00BEKTA B 3aMKHYTOM CUCTEME B KOHTPOJIUPYEMBIX YCIOBUSIX: KaK
3TO BO3MOKHO.

OcCHOBHBIEC TOMENIEHUS JJISI TTOJTHOLIEHHOUW paboThl JIabopaTOpuu OMOTEXHOJIOTUH
(laMuHapHas  KOMHaTa, CBETOBaf, aBTOKJIABHAs KOMHATHI, MOMEILICHHE
JUTSI IPUTOTOBJICHUS TTUTATEIBHBIX CPEJl, MOCUHAs): UX (PYHKITMOHAI M1 OCOOCHHOCTH.

OcHoBHBIE TIPHOOPHI 71T OpraHU3aIMK J1a0OpPaTOPUU OMOTEXHOJIOTHH, WX
GyHKIIMA ¥ BO3MOXHOCTH (aBTOKJIAaB, CyXOapoBoW mikad, auctwstop, pH-merp,
BEChl, JaMUHAp-0OKC, CTEpUIM3AaTOp HMHCTPYMEHTOB, CBETOBas  yCTAaHOBKA,
KJIMMaTH4eckas kamepa, Y O-uoHU3aTOp, XOJOAWIBHUKU ISl XPAHEHHS MUTATEIbHBIX
cpen u ap.). MHCTpyYMEHTHI Uisi MPUMEHEHHS] METOJI0OB OMOTEXHOJIOTHMH PaCTCHUN
(npenapoBaibHas WIJa, CKaJblelb, MUHIET, HOXHUIKLI). (OCHOBBI TEXHUKH
oe3omacHocTu mpu padore ¢ mpubopamu. OCHOBHBIE MPUOOPHI IS OPTaHU3AIUU
nabopaTopun OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XKapoBol mikad, nuctuuisitop, pH-metp,

BCCHI, J'IaMI/IHap-6OKC, CTCPpUIN3AaTOP UHCTPYMEHTOB, CBCTOBAsA YCTAaHOBKA,



KJINMaTH4eCcKass kaMmepa, Y O-noHu3aTop, XOJOAWIBHUKH Ul XPAHEHUS NUTATEIIbHBIX
cpen U ap. WMHCTpyMEHTBI [ NPUMEHEHHS METOJ0B OHMOTEXHOJOTUH PACTCHHIA:

npcrapoBajibHas urjia, CKajJblICJib, IMHICT, HOKHUIIBI.

JlabopamopHvie u npakmuueckue pabomol

[Ipaktuueckas padota «KynbTypHOE pacTeHUE B KyJIbTYpPaJIbHOM COCY/IE: OIMILN
pacTeHue B IpOOUPKE».

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

pH».

4. Kynomypa knemok u mxaneit (8 u)

Mertonbl KyabTyphl KJIETOK U TKaHeW B ceniekunu. Kamnycunas kynsrypa. Kynerypa
KJIIETOK M arperatoB kieTok. KyneTypa mnportormuiacto. [lomydenue coMaTtnueckux
TUOPUIOB METOJIOM CIIHMSIHUS U30JIMPOBAHHBIX MPOTOILJIACTOB.

Kierounas cenexkuus. Mcnonp30BaHne TalyiOnIMY B CEJIEKLUN.

[Tpumepsl IPUMEHEHUsT KYJIbTYp KJIETOK M TKaHEH B HAyYHBIX MCCIICJOBAHUAX U
B npakTuke pazanunbix HUUW: 3HaKoMCTBO € TUTEpaTypoi — HAy4YHbIMU MTyOJIMKAIUSIMU
10 pa3HbIM 00bEeKTaM (MUKPOOBI, PACTEHHUS], )KUBOTHBIE).

XapakTepucTUKa KJIETOK, KyJIbTHBHPYEMbIX IN Vitro. MopdoreneTnyeckue myTH
pa3BUTHS KJIETKH IN Vitro.

M3BecTHBIE KOJJIEKIMH OHOTEXHOJOTHYECKHX OOBEKTOB — HMX pOJIb, 3a/ayH,
coctaB, mnpumepsl (iN VItr0 KOJJIGKIIMU  pPACTCHHWM, KOJUICKIIMA  IIITAMMOB
MUKpOOpranu3MoB. CeMuHap 1o NpOYUTAHHOM JTUTepaType, TOKIaIbl 00yUYarOUIXCs).

buoTtexHonorus npou3BOACTBA KyJIbTYPhI KIETOK, TKAHEN U OPTaHOB PACTEHUM.

JlabopamopHvie u npakxmuueckue pabomoi

[Tpaktrueckas pabota «IIpoTomiacTel KIETOK.

UccnenoBarenbckas padora «CylecTBYIONIME KOJJIEKIIMM KJIETOK U IITaMMOB
B Poccuu u ux posb B pa3BUTHUN T€HETUYECKUX TEXHOJIOTUI.

UccnenoBarenbckas padota «I'.J[. KapnedeHko Kak TeHeTUK-3KCIEPUMEHTATOP U

OMOTEXHOJIO.

5. Tumamenvnovle cpeovt 01a azpodouomexnonozui (2 u)

Makpo- ¥ MUKPO3JEMEHTbl, UCTOYHUKU YTJIEBOJOB, BUTAMHUHBI, XKEIUPYIOIIUE
areHThbl. TUMBI MUTATENBHBIX CPEJl — KUIKUE U TBEPJIBIE.

[lutaTenpHbie cpefpl s OUMOTEXHOJIOIMM pacTeHui. Pa3paboTka HOBBIX

NUTATEIBHBIX CPEJI, B TOM YUCIIE BKIIOYAIOUINX OMOCTUMYIISITOPBI U APYTHE PErYISTOPHI
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pocra. MeToapl ONTUMHU3ALMA NUTATENBbHBIX cpeA. (OCHOBHBIE KOMIIOHEHTBI
NUTATENbHBIX Cpel  (MaKpORJIEMEHTBI, MHUKPOAJIEMEHTbl, HCTOYHUKH YIJIEpOAA,
BUTAMHHBI, JKEIUPYIOIIUE areHThbl, PEryJjsiTOpbl pocTta). YpoBeHb pH mnuTartenbHON

Cpelbl U ero BIMsHUE Ha pa3BuTue pacteHuil. Becol, pH-meTp.

JlabopamopHvie u npaxmuueckue pabomoi

JlaGopaTtopHas pabota «lluTaTenpHbIC CpeAbl U YCIOBUS KYJIbTUBUPOBAHMUSI,
KYJIBTYpPbl PACTUTENBHBIX KIIETOK U TKAHEN.

[Ipaktuueckass pabora «lIpuroroBieHue CTOKOBBIX (MaTOYHBIX) PacCTBOPOB
MAaKpO- U1 MUKPO3JIEMEHTOB MUTATEIBHOM cpeibl 1o mponucu Mypacure u Ckyray.

[Ipaktuueckass padorta «lIpUroToBseHHEe NUTATENBHBIX Cped JUIsl BBEACHUS

B KYJBTYpY IN Vitro».

6. Pezynamopul pocma Kak (pakmopesl ycnexa ouomexnonozuu pacmernuii (4 u)

Poct wu pasButhe pacreHuid. OcrtainbHble 3Tanbl OHTOrenesa. (OOmme
3aKOHOMEPHOCTH POCTa PACTEHMIA.

OcHOBHBIE KJIACChl (DPUTOTOPMOHOB (AyKCHHBI, IIMTOKUHUHBI, THOOEPEIUIMHBI,
ABK, sTunen u np.) u ux QyHKIMU Ha pa3HBIX dTAMax pa3BUTHS PACTECHUSI.

M3BeCTHBIE TEHETHUECKUE MEXAHU3MbI, KOHTPOIUPYIOLIUE POCT U PA3BUTHE
pacTEHUI.

DHJIOTEHHBIE U YK30T€HHbIE PETYJISTOPBI POCTa PACTCHUHN B TPOOUPKE.

Jlabopamopnvle u npaxmuueckue pabomul
JlabopaTtopHas pabora «DeHOoTHUIIMYECKAs] OIEHKa pOCTa U Pa3BUTHs PACTEHUU

B 3aBUCHUMOCTH OT HaAJIN4UA (I)I/ITOl"OpMOHOB B IIMTATEILHOU CcpeacH.

7. Buomexnonozus pacmenuit (10 u)

Bo3MO0XHOCTH TpUMeHEeHUs] arpoOMOTEXHOJIOTUN B CEIEKI[MH, CEMEHOBOJICTBE U
MTUTOMHUKOBO/ICTBE.

bone3nu u ummyHurer pacrennii: or H.M. BaBuiiosa 10 coBpeMEHHOCTH.

VYckopeHHas U TpaJAULIMOHHAs CEJEKLHUS: COKpPAIaeM CPOKH IMOJYYEHHS HOBBIX
coptoB. OcHOBHbIE MeTOAbl cenekuuu. [ 'ubpunuzarus. @opmbel otdbopa. OCHOBHBIE
HaIpaBJIeHUs CEJIEKINU: YIY4YIIeHUE YPOKAWHOCTH, YCTOMUMBOCTU K OMOTUYECKUM U
a0MOoTHYECKUM (haKTOpaM.

O3mopoBiieHHE pacTEHUH OT BHPYCOB C IMOMOIIBID METOJ0B OMOTEXHOJOTHU:

MCTOJbI KYJIbTYPbI allTMKAJIbHBIX MEPUCTEM, TCPMOTEPAIINN, XCMOTEPAIIUU, KPpUOTCpAIIuHU
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U KOMIUIEKCHOM Tepanuu. [lomydeHne O0310pOBICHHOTO MOCAaJ0YHOIO MaTepuaia —
KITyOHeH kapTodens U caXeHIEB MII0JI0OBBIX KYJIbTYP.

KynbTHBHpOBaHUE PacTHTEIHLHOTO MaTepHaja B KyJIbType IN Vitro: ocHOBHBIC
MPUHIUIIBL U1 MOJENN KYyJIbTUBUPOBAaHUA. KalumycoreHes, CyCIE€H3MOHHBIE KYJIbTYPBI
pacteHuil. MUKpOpa3MHOKCHHE pacTeHUH. DKOHOMHYECKHH 3((PEeKT OT BHEApEHUs
METO/IOB OMOTEXHOJIOTMH B pACTE€HUEBO/ICTBO.

Kpuoxpanenue pactenuid. Kpuonporekropsl. [locTkprorenHnas peresepanus.

buosiornueckne cpencTBa 3allUThl PACTEHUMN: MPEUMYIIECTBA U IEPCIIEKTHUBBI

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

Jlabopamophvie u npakmuueckue pabomol

[Ipaktuueckas pabora «Pa3MHOKEeHHE TJI0JIOBBIX PACTEHH YEPEHKOBAHUEM U
MUKPOPa3MHOKEHUEM — MPUMEP MATHHBI (MIJIH 3eMIISTHUKH, €)KEBUKHU, CMOPOIUHBI )».

[TpakTHdeckast pabora «BBeneHne pacTeHU B KyJIbTypy IN VItro u moaaep:xanue
YUCTOM KyJIbTYpPbl SKCILUIAHTOBY.

[Ipaktrueckas padora «Pa3mMHoO)keHHE KapTOQens B MPOOUPKEH.

UccnenoBarenbckass pabota «Kak momy4aroT TIOTOMCTBO — BETe€TaTUBHO
Pa3MHOXKaEMBbIX KYJIbTYp €CJIH HE CEeMEHaMU ?7»

UccnenoBarenbckas pabota  «BbIpaniuBaHue pacTeHU B MPOOHUPKE».

UccnenoBarenbckas padbora «Kak 00Xbsi KOPOBKA ypoKail criacajia —

0 COBPEMEHHBIX CIIOCOOaX OMOJIOTNYECKOM 3aIUThI PACTCHUIN.

MoayJb «CoBpeMeHHbI€ OMOTEXHOJIOTHH B cejiekium». 11 kiaacc (34 1)

1. I'enemuueckue pecypcwt Poccuu (6 u)

CrpaTeruu coxpaHeHUsI FeHeTHYeCKuX pecypcoB. CoxpaHeHue pacteHuid in Situ u
ex situ.

buopecypcubie koimekuuu Poccun. Kosekimuss TreHeTMYecKHx pecypcoB
pactenuit BUP. D'epOapuii BUH. Komiekiusi reHeTHYecKux pecypcoB >KHUBOTHBIX
BHUUI'PXKX. Komnekuun kietok u mramMoB BHUMCXM. JleMoHcTpanus

BHJICOPOJINKOB.,

JlabopamopHvie u npakmuueckue pabomol
HccnenoBarensckast pabora «Ilo matepuanam gopyma «I'eHeTHuecKre pecypcsl

Poccuny» (BbIOpaTh 110001 AOKIa] M TOATOTOBUTH 10 HEMY COOOIIEHHUE).

! Cm. npunoxenue.
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2. Ocnoevl cenemuxu u cenexyuu (8 u)

HacnencTBeHHOCTh M1 M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTaHU3MOB.
H3MeHYnBOCTh MyTaIlMOHHAS M MOTA(DUKAITMOHHAS.

['eH — MarepuaJbHBII HOCUTEIb HACIEICTBEHHOCTH M HW3MEHYUBOCTH.
HyxnennoBeie kuciotel. JIokanu3anuss TeHETUYECKOTO Marepuana B KieTke. Jlenenue
kierok. Perunkanusa JIHK. OcHoBHas qorMa MoJieKyssipHOi 60rosioruu. TpaHCKpUMIIHS.
Tpancuanusa. Myramuu.

3aKOH rOMOJIOTHYECKUX PAJIOB B HacleAcTBeHHOM n3menunBoctu H.M. BaBunosa

B 1920 1 2020 rr. [leMOHCTpalus BUIEOPOIUKOB,

JlabopamopHhvle u npakmuueckue pabomoi
[Ipaktrueckas pabora «MoaupukauroHHas U3MEHYMBOCTh B IPUpOAE» (coOpaTh
Y CPABHUTH JIUCThS, LIBETKHU C OJTHOIO PACTEHUS U/WUJIH C PA3HbBIX).

UccnenoBarenbckas padota «I'MO — 310 MyTaruu uin MoauduKauu?y

3. Huocenepusn 6 ouonozuu pacmenuit (15 u)

Knerounas v reHHass HHXEHEPUS PACTCHUH JJIs1 PA3BUTUS CEJICKIINH.

[TpupoHO-TPaHCTEHHBIE PACTCHUS.

Pacrenus-6uogadbpuku.

buoTexHonornueckrue MeTobl B CEJIEKIUNA PACTCHUN.

['eHeTHYECKOE pENAKTUPOBAHUE KYJIBTYPHBIX pPAacTeHUU. YUYeM TIeHeTH4ecKoe
peIaKTUPOBaHUE OTJIMYAETCS OT TEHETUYECKOU MOIU(PUKAIIIY.

[Torck HOBBIX T€HOB-MUIIICHEH: CYIIECTBYOIIHE MeTOoUuKH. [IpoBenenue in silico
aHams3a.

['eHHass WHXEHEpPHUsT 3€PHOBBIX KyJNbTyp. ['€HHas WHXKEHEpHUs XJIOMYaTHHUKA.
['eHHas wHxeHepus ToMmara. | eHHass uHX)eHepus cou. ['eHHas MHXKEHepHus III0JOBBIX

KynbTyp. I eHHas nmxkeHepus kaprodens. JleMoHcTpalys BUAEOPOINKOBZ.,

Jlabopamopuvie u npakxmuyeckue pabomuol
[Mpaktuyeckas padota «IIpoBeaenue in Silico ananu3a a1 MOMCKA HOBBIX T€HOB-

MUILICHEH I peaKTUPOBaHUs KYJIBTYPHOTO pacTeHuUsl (Ha BHIOOD)».

4. Huscenepusn 6 ouonocuu sncusomusix (5 u)
CoBpeMeHHbIE METOJbl B JKMBOTHOBOJCTBE: TpPAHCIUIAHTALUS HAMOPHUOHOB,

XUMCPHBIC )KUBOTHBIC, KIIOHUPOBAHHC.

! Cm. npunoxenue.
2 CM. npuioxeHue.
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I'ennas HHXCHCPUA B )KUBOTHOBO/ICTBC.

Jlabopamophvle u npakmuueckue pabomoi

[TpakTrdaeckas padora «IIpoBeaenue in SilicoO aHawM3a 11 MOKCKA HOBBIX T€HOB-
MHUILICHEH [T pelaKTUPOBAHUSI )KHBOTHOTOY» (Ha BBIOOD).

HccnenoBatenbckas pabora «['¢HHas WH)XXCHEPHUS JKUBOTHBIX: apryMEHTHI

3a U IIPOTUB).
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IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSA KYPCA BHEYPOUHOM
AEATEJBHOCTHU

3aHATUd B pPaMKax IIpOrpaMMbl HaAIIPpABJICHBI Ha oOecricueHue JOCTHIKCHUS
O6Y‘I&IOHIHMI/ICH cdicayromux  JHUYHOCTHBIX, MCTAIIPCAMCTHBIX W IIPCAMCTHBIX

0o0pa3oBaTeNbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI:
8 cghepe epasrcoancko2o 60CNUMAHUA!

— TOTOBHOCTb K COBMECTHOM TBOPYECKOW JCATEIBHOCTH IIPU BBIIIOJIHECHUU
OMOJIOIrMYECKUX 3KCIIEPUMEHTOB;

— CIIOCOOHOCTBH OIpENEsITh COOCTBEHHYIO MO3ULIMIO MO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOMU KU3HU U OOBICHSATH €€;

— TOTOBHOCTb K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS yUECOHBIX,
II03HABATEIbHBIX U MCCIIENOBATEIbCKUX 3a4a4, YBAKUTCIBHOMY OTHOLICHUSA K
MHEHHUIO ONMOHEHTOB MpPU OOCYKJEHUU CIOPHBIX BOIPOCOB OHOJOTHYECKOTO

COJICpIKaHUS;

8 cghepe nampuomuuecKko2o 60CNUMAaHUSL:

— ILIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICIHI0 M TAaMSTHHKAM MPUPOIHI,
noctwxkenusam Poccun B Hayke;

— CIMOCOOHOCTH OIIEHWBATH BKJIAJI POCCUMCKUX YYCHBIX B CTAHOBJICHUE U PAa3BUTHE
OMOJIOTMHM, TIOHMMAaHWE 3HAYEHUs] OWOJIOTUH B TO3HAHWU 3aKOHOB MPHUPOJBI,

B JKU3HHU YCJIOBCKAa 1 COBPEMCHHOT'O O6H_[CCTBa;

8 cghepe 0yX08HO-HPABCMBEHHO20 B0CNUMAHU!

— CIIOCOOHOCTB OICHMBATb CHUTyallUI0O W IIPUHHMATb OCO3HAHHBIC PCIICHUS,

OPHUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI H ICHHOCTH,

— OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIEro;

6 cqbepe acmemu4ecKkozco 60cnumarusl.

— IIOHHMMAaHHEC SMOIIMOHAJIIBHOI'O BOSHCﬁCTBHH YKUBOM MMpHUPOAbI N €€ HECHHOCTD,

6 chepe puzuuecko2o 60CnUManusL:
— TOHHUMAaHHE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro 00pasa KU3HU;
— OCO3HAHHWE TIOCJCACTBHA W HENPHUATHE BPEAHBIX MPHUBBIUCK (yHOTpeOsIcHHe

aJIKOT0JIs, HAPKOTUKOB, KYpEHHUS);
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8 cghepe mpyo008020 0CNUMAHUA!

FOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH OWUOJOTUYECKOM U 3KOJIOTUYECKOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh UHUIIMUPOBATH, IIJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

MHTEPEC K MPAKTUYECKOMY U3YUeHUIO Mpodeccuii, CBA3aHHBIX C OUOJIOTHEH;
TOTOBHOCTh M CLIOCOOHOCTh K 00pPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTKEHUN

BCEH KM3HU,

8 chepe IKON02UUeCK020 OCRUMAHUS!

HKOJIOTUYECKH 11eJ1ecO00pa3HOe OTHOILIEHUE K TPHUPOAE KaK HCTOYHUKY KU3HHU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHS  3KOJOTWYECKOW KYJbTYpbl: MPUOOPETEHHE  OIbITa
IUIAHUPOBAHMSI  MOCTYNIKOB M OLEHKM HX BO3MOXHBIX  IOCJIEICTBHM
JUISL OKPY2KarOLIEN Cpeibl;

CIIOCOOHOCTh HMCIIOJIb30BATh MPUOOPETAEMBIE NTPU U3YUYEHUH OMOJIOTHH 3HAHUS U
YMEHUST  OpU  pEelieHuH  NOpoOJieM,  CBA3AHHBIX C  PalMOHAJIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE TIpaBWJI  TOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX Ha COXpPAaHEHHWE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUJOB,
AKOCHUCTEM, OHOoChephI);

AKTUBHOE HENPUATHE ACHCTBHM, NMPUHOCAIIMX BPEA OKPYXkKAIOLIEW MPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJOTUUECKUE TTOCIEACTBUS

MPEANTPUHUMAECMBIX JICUCTBUN U TIPEIOTBPAILATh UX;

8 cghepe HayuHO20 NOZHAHUA!

MOHMMaHWe crnenupuku OUOJOTUM KaK HAayKH, OCO3HaHHE €€ POJIH
B (DOPMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIECHUS, CO3/IaHUE IIEJIOCTHOTO
NpeCTaBIeHUs] 00 OKPYXKAIOIIeM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOlllecTBa, B TO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEHW W pEIICHUU IpolJeM
COXpaHEHHUS TIPUPOTHOTO PABHOBECHUS;

yOEXIEHHOCTh B 3HAYUMOCTH OHWOJIOTHMH [IJIi COBPEMEHHOW ITMBHJIM3AIINN:
o0OecricueHue HOBOTO YPOBHS Pa3BUTHUS MEIUIIUHBI, CO3/IJaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypcHble MPOOJIEMbl  Pa3BUTHUSA
YeJIOBEUECTBA; MOMCK MyTEeH BBIXOJIa U3 TJIOOATBHBIX SKOJOTMYECKUX MPoOsieM U
o0OecrieyeHue IMepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHATBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PecypcoB M (OPMHPOBAHUIO HOBBIX CTaHIAPTOB

YKU3HU;
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— 3aMHTEPECOBAHHOCTH B MOJYYECHUU OMOJOTUYECKUX 3HAHUMN B LIETSAX MMOBBIIICHHUS
oOmIel KyJabTyphbl, €CTECTBEHHO-HAyYHONW T'PAaMOTHOCTH KaK COCTABHOW YaCTH
GYHKIIMOHATBFHOW TPAaMOTHOCTH OOydYaromuxcsi, GOpMHPYEMON TpHU H3yUECHUU
OHOJIOTHH,

— TIOHMMAaHHE CYIIHOCTH METOJIOB TMO3HAHHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTh WCIOJIb30BaTh TIOJydaeMble 3HAHUS IS aHalW3a |
OOBSCHEHHUS SBJICHUN OKPY>KAIOIIETO MUPA U MPOUCXOSAIIUX B HEM U3MEHEHMUIA;
yMEHUE JellaTb OOOCHOBAaHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAay4YHBIX (DAKTOB H
MMEIOIIMNXCS JaHHBIX C LEJIbIO MOJYYEHUs] JOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTh  CaMOCTOSITEJIbHO  HCIOJB30BaTh  OMOJIOTMYECKHE  3HAHUS
JUTSL pelieHus TPo0JIeM B PEaIbHBIX KU3HEHHBIX CUTYaIIUSIX;

— OCO3HAHHWE LEHHOCTM HAy4YyHOU JEATEIbHOCTU, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIUBUYaJIbHO U B TPYIIIIE;

— TOTOBHOCTH M CIIOCOOHOCTB K HENIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AaKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHUW 1O OHOJOTUM B COOTBETCTBUU

C )KU3HCHHBIMHA 1'[0Tp€6HOCT$IMI/I.

METAINNIPEAMETHBIE PE3YJIbTATDI:

6 cghepe oe6nadeHusn YHUBEPCAILHLIMU YUEOHBIMU  NO3HABAME/ILHHIMU
oelicmeuamu:

Oazoevle 1o2uyeckue 0etucmeus:

—  CaMOCTOSITEILHO (DOPMYIMPOBATH U aKTyaJIM3UPOBATH MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— HCIIOJIH30BaTh MPH OCBOCHUH 3HAHUI IIPUEMBbI JIOTHISCKOTO MBIIIICHUS (aHaJIn3a,
CHUHTE3a, CpaBHEHUsA, Kiaccupukanuu, oOOOIIEHUs), PACKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATUHN (BBIACISITh UX XapaKTEePHbIE MPU3HAKH, YCTAaHABJINBATD
CBSI3M C JIPYTUMU TOHSTUSIMH );

— OmpenenaTh IIEIW JeATCIIbHOCTH, 3ajlaBas IapaMeTpbl H KPUTECPUHU HX
JIOCTHKEHUSI, COOTHOCUTD PE3yJIbTAThI IEATETLHOCTH C TTIOCTABICHHBIMHU TETISIMU;

— HCTOJB30BaTh OMOJIOTUYECKHE TOHSATHUS I OOBsICHEHUS (DAKTOB UM SBJICHHM
YKABOW MPUPOBI;

— CTPOUTH JIOTUYECKHUE pacCykAcHUs (MHAYKTUBHbBIC, IETyKTUBHBIC, TT0 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUMS B paccMaTpPUBAEMbIX SIBJICHUSX,

(bOpMyIMPOBATH BHIBOIBI U 3AKITIOUCHUS;
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IIPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA I MPEACTABICHUSA CYLIECTBECHHBIX
CBA3€H M OTHOLIEHWH B U3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKkKe
IPOTUBOPEUHI Pa3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHGOPMAIMOHHBIX

HCTOYHHKAX,

Oazosvle uccie0osamenbCckue 0etucmeus:

BJa/IeTh HaBbIKaMU Y4e€OHO-MCCIIEI0BATENbCKOW M TPOEKTHOU JESATEIBHOCTH,
HaBbIKAMHU  pa3pelieHuss  MpoOsieM;  CIHOCOOHOCThIO U TOTOBHOCTBIO
K CaMOCTOATEIbHOMY TIOMCKY METOJIOB pEIIEHUs MpaKkTUYEeCKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOOB ITO3HAHUS;

UCTIOJIb30BaTh PA3IMYHBIC BUJIBI ACITEILHOCTH IO OTyYEHUIO HOBOTO 3HAHUS, €T0
UHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalHsIX, B TOM
YuClie IPU CO3/1aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(GopMUpOBAaTh HAy4YHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KITIOYEBBIMH MTOHATHSIMHI U METO/IaMU;

CTaBUTh M  (OpPMYyJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEsIbHON

ACATCIIbHOCTH M JKU3HCHHBIX CUTYAIIUAX

paboma c ungopmayueti:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HHPOpMAIMHM (TEKCTe y4yeOHOro
nocoOusi, Hay4YHO-TIOMYJIIPHOW JUTepaType, OWUOJOrMYECKHUX CJIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHETE), aHaIU3UpOBaTh
UH(GOPMAILIMIO PA3IUYHBIX BUJIOB U (POPM NPEACTaBICHUS, KpUTUUECKU OLICHUBATD
€€ JIOCTOBEPHOCTh U HENMPOTHBOPEYNBOCTH;

(bopMyIUpOBaTh 3aMPOCHI U MPUMEHSTh Pa3INnYHbIE METO/IBI TP MTOUCKE U 0TOOpE
ounosiornyeckoi nHpopMalru, HeoOXOAMMOM JIJIs BBHITIOJTHEHUS YUeOHBIX 3a/1a4;
CaMOCTOSTEIIEHO BbIOMpAThH ONTUMAJIbHYIO dbopMy  mpencTaBICHHS
Oounonornyeckoi uHpopmaimu (cxeMol, rpaduky, T1arpaMmbl, TAOIHIIbI, PUCYHKH
u 1p.);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOJOTHUYECKON
uH(pOpMalMei: MPUMEHATh XUMUYECKHUE, (PU3NUECKHE U MATEMAaTUUYECKUE 3HAKU U
CUMBOJIBI, (opMynbl, a0OpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh U

HpeO6paBOBI)IBaTB 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAIHOCTH,
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6 chepe 061a0€eHUA YHUBEPCATbHBIMU KOMMYHUKAMUBHLIMU OCUCMGUAMU:
obuenue:

OCYIIECTBJIATh KOMMYHHKAIIUA BO BCEX cdepax >KU3HU; aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHH IO CYIIECTBY 0OCYyK/IaeMOl TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHHUS OTHOCHUTEIHHO BBITOJHCHHS MpeIaracMon
3a/lay¥, YIUTBIBATh MHTEPECH M COTJIACOBAHHOCTH TO3UIIUHA JPYTHX YIaCTHHUKOB
JMajiora WIA TUCKYCCHH);

pPa3BepHYTO W JIOTHYHO U3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM

SA3BIKOBBIX CPCIACTB,

COBMeCmHAs 0esiMelbHOCMb.

BI)I6I/IpaTI> TCMAaTUKY MW MCTOAbI COBMCCTHBIX ,ZIGIZCTBI/Iﬁ C Y4YCTOM O6IHHX
HHTCPCCOB U BO3MOKHOCTEH KaXXJ0Io 4JI€CHa KOJIJICKTHUBA,

IPUHUMATD LCJIN COBMECTHOM ACATCIbHOCTH, OPIraHN30BbIBATL U KOOPAWMHUPOBATH
I[GﬁCTBHH I10 €€ JOCTHKCHHUIO: COCTABJIATh IIJIaH HGﬁCTBHﬁ, pacipcaciiAiTe poOJIk
C yucToM MHECHMU Y4aCTHUKOB, 06CY}KI[aTI) PE3YIIbTAThL COBMECTHOU pa6OTBI;

npeajiaratb HOBBIC IIPOCKTLI, OHOCHUBATL HWIACH C IIO3WMIHMHM HOBHU3HLI,

OPUTHHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATH ITOSUTHUBHOC CTPATCTUUCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTyallUAX,

MMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/IC, OBITH HNHHUIIWUATUBHBIM,

6 chepe 061a0eHUA YHUBEPCATLHBIMU PECYTAMUBHBIMU OCUCMGUAMU:
CAMOOP2AHUZAYUSL:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISABJICHUS MPOOJIEM U UX PELICHUsS
B KU3HEHHBIX U YUEOHBIX CUTYalUX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBbIE YCTAaHOBKU
B CBOMX JECHUCTBUAX M ITOCTYNKAX MO OTHOLICHHWIO K >KMBOM IMPHUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;
JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH

3a pelIcHHUE;

CAMOKOHmMpPOJib.!
AaBaTb OLCHKY HOBBLIM CHUTYyaAllUsIM, BHOCHUTb KOPPCKTUBBLI B JACATCIIbBHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;

IIPUHAMAaTb MOTHMBBI W ApPryMEHTBl [JPYTHX T[PHU aAHAIN3E PE3YIbTATOB

ACATCIBHOCTH,
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IMOYUOHATLHBIN UHMENNEKN, NPEONOa2aroWull ChoOpMUPOBAHHOCTND!
CaMOpETYJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ TIIOBEIECHHE, CIIOCOOHOCTh  aJaNTHUPOBATHCA
K SMOILIMOHAJIbHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTb;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOMICH CTpeMJICHHUE K JOCTHKEHUIO ILENH U
yCIexy, ONTUMHU3M, WUHUIIMATUBHOCTh, YMEHUE JEHCTBOBAaTh, UCXOMAS W3 CBOMX

BO3MOKHOCTEM;

npunsmue ceos u Opyeux.
MPUHUMATH ceOsl, TOHMMAasi CBOM HEJTOCTATK! U JIOCTOMHCTBA,;

IIpU3HaBaTb CBOC IIPAaBO U IIPABO APYI'HX Ha OITNOKH.

HPEIMETHBIE PE3YJIBTATDI:

YMEHUE BJAJIETh CHUCTEMOM OHMOJOTUYECKHX 3HAHUW, KOTOpas BKIIOYAET
OCHOBOTIOJIAraloIINe OUOJOTUUECKUE TEPMUHBI U IOHITHUS (’KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, TMOMYJSAIUS, OWOCHHTE3 OejKa, HacIeICTBEHHOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHUE U JIP.);

BIAJICHUE CHUCTEMOW 3HaHWM 00 OCHOBHBIX METOJaX HAy4YHOTO TO3HAHUA,
UCIIOJIb3YEMbBIX B OMOJIOTHYECKUX MCCIIETOBAHMIX JKUBBIX 00BEKTOB U SKOCHUCTEM
(omucanue, W3MEpeHue, MPOBEICHUE HAOIIOJEHUI), criocoOaMu BBISBJICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

yMEHUE YCTaHABIUBATh B3aWMOCBSI3U MEXKIY CTPOCHHEM U (PYHKIUSMU: KIETOK
pa3sHbIX TKaHEW; OpraHaMM MW  CHUCTEMaMu  OpPraHoB Yy  pPacTCHHUM;
ATaraMy KJIETOYHOTO IUKJIA U JKU3HEHHBIX IIUKIOB OPraHU3MOB; T€HOTHUIIOM U
(dbeHoTUIoM;

YMEHHUE pellaTh IOUCKOBBIE OMOJIOTUYECKHE 3a/1aud; BBISBIATH MPUUYUHHO-
CJICICTBCHHBIC CBS3M MEXIY HCCICIyEeMbIMA OHOJIOTHUYECKUMHU OOBEKTaMH,
MpoIecCCaMi M SIBIICHUSIMU; JI€JIaTh BBIBOJLI W IMPOTHO3bI HA OCHOBAaHUU
MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTATILHBIMU CPEJICTBAMM,
dbopMyIupysl 1ENIb MCCIEeNOBAHUS, aHATU3UPOBATh IMOIYYEHHBIC PE3yNbTaThl U
JI€JIaTh BBIBO/IBI;

YMEHHUE OLICHUBATh 3TUYECKHE ACIIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 00JIaCTH
OMOTEXHOJIOTUH U T€HETUYECKUX TEXHOJIOTUH (HapaBiIeHHOE U3MEHEHUE TeHOMA

Y CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);
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— yMEHHE MOTHBHUPOBATh CBOU BBIOOp Oynyiiel npodeccuoHaNbHON AESITEIbHOCTH
B oOnacTu OHOJIOTMH, MEIWULMHBI, OHUOTEXHOJOTHH, CEIBCKOTO XO34WCTBA;
yIIyONnsaTh TMO3HABATEIbHBIA WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccun M NPOAOJIKEHHE OHOJIOTMYECKOro 00pa3oBaHUs

B OpraHM3aIHsIX CpeHero NpoheCcCHOHaIBLHOTO U BRICIIET0 00pa30BaHMS.
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TEMATHUYECKOE IINTAHUPOBAHMUE

Temwl 3anamuui

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

Monayib « ATPOTEXHOJIOTHH HACTOsIIEro U Oyaymero». 10 kiaace

1. buotexHo0THS KaK HayKa

4

Hctopus BOSHUKHOBEHUS HAYKH,
OCHOBHBIE Pa3/Ieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMH HAyKaMU
(bmostorueii, 00TaHUKOM, 300JIOTHEH,
MHUKPOOHOJIOTHEH, ONOXUMUEH,
dbu3uoorue, TeHETUKOM,
MEMILIMHOW) U OTPACIISIMU
IIPOMBIILJICHHOCTH (TIUIIEBast, JIETKast),
CEJIbCKOTO XO035IMCTBA
(’KUBOTHOBOJICTBO, PaCTEHHEBOICTBO)
Y 3/IpaBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HUU, cBsA3anHbIE

¢ OMOTEXHOJIOTHCH:

®UIL] buorexnonoruu PAH,

®I'bHY BHUNCB,

OI'bHY ®UI BUP,

®OI'bHY BHUNCXM,

Buowl oesmenvnocmu obyuarouwuxcs

PackppiBaTh copepkaHue TEPMHUHOB U
MOHATHUH: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
HCCIICIOBAHUM M TIPOTHO3UPOBATH
PEe3YIbTaThl SKCIIEPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAYYHBIE
IIKOJIBI B 0071aCTH OMOTEXHOJIOTHH.
Paznuyath pazaensl OMOTEXHOJIOTUH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTUH

C Pa3IMYHBIMH OTPACIISIMH HAYKH U
MIPOMBIIIICHHOCTH.

BBISABIATE pa3nuuus MexIy
pazzesniaMu OMOTEXHOJIOTHH.
dopMyIUpOBaTh U OOBIICHATH

IIPUHLINI Pa3BUTHS HAYKH

N
N



Temwvl 3anamuu

2. O01Iure moHATHS

OMOTEXHOJIOTUHA

Konuuecmeso

yacose

OcHosHoe coOeparcanue

OI'BHY Ullul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BOMI'Y,

dI'bOY BO CIIoI'Y,

OI'AOY BOHI'Y,

OI'bOY BO PITAY-MCXA umenu
K.A. Tumupszena.

CoBpeMeHHbIE HaNpaBIeHUS Pa3BUTHS
arpoOroTexXHOJIOTUH. MeTo b

OMOTEXHOJIOTHH B HAYKE U MTPAKTUKE

[TonsTHE OMOTEXHOJIOTUH. 3aUeM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM HX
MPEUMYIIECTBO MEepe]l XUMUYECKUM
cuaTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TPOMBIIIJICHHBIE
MUKPOOPTaHU3MBI, KJICTKH U TKaHU
pacTEeHU, )KUBOTHBIX.

[IpakTuueckas padota «I[Ipumepsr

Buovwl oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHUH.

BrlimmonHeHME TTPEITTOKEHHBIX
HCCIIEIOBATEILCKUX PaldoOT:
«Co3nanue OMOJOTUYECKU aKTUBHBIX
n100aBOK ¥ BUTAMHHOBY, « BriBe1eHHE
HOBBIX COPTOB PAaCTE€HHM, IIOPOJ
YKUBOTHBIX C 33JTaHHBIMHU
cBoiicTBaMmn», «Co3aaHue OakTepuid,
CIIOCOOHBIX TIepepadaThiBaTh HEDTH U
YCTPAHSITh IMOCJICACTBHUS €€ PA3IUBOB:
TUTFOCHI I MHHYCBIY.

OKckypcus «buorexHonorus: Hayka u
XKW3Hb» B By3 uinn H1U

PackpoiBath copiep:kaHue TEPMUHOB U
MTOHSITHI: 00BEKTHI OMOTEXHOJIOTHH,
KJICTKHM U TKaHW PACTECHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MBL.

OnuceIBaTh pouece
OMOTEXHOJOTHICCKOTO TIPOU3BOJICTBA.
XapaxkTepu3oBaTh pa3InyHbIE

00BEKTHI OMOTEXHOJIOTHH.
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Temwvl 3anamuu

3. Ocobennoctu

arpoOMOTEXHOJIOTHUN

Konuuecmeso

yacose

OcHosHoe coOeparcanue

IMPUMCHCHUA OMOJIOTUYECKUX

O0OBEKTOB B TBOCH JKHU3HUY

[enu u 3a7a4n arpoOMOTEXHOJIOTUH.
OcHOBHBIE 00BEKTHI
arpoOMOTEXHOJIOTUH.

buorexHonoruueckue IIOAXO b1

Buovwl oesmenvnocmu obyuarowuxcs

Paznuuath mpoMBIILICHHbIE
MUKPOOPTAaHU3MBI, KJIETKHA U TKaHU
pacTeHu, )KUBOTHBIX KaK
OMOTEXHOJIOTUYECKHE OOBEKTHI.
CpaBHHBaTh MEX]1y COOOM TTPOLIECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTUH.

BoisaBiats Hanbosiee 3ppeKTuBHbIE
00BEKThI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHus U QYHKIUU Pa3TUIHBIX
OMOJIOTHYECKUX OOBEKTOB.
dopMyIUpOBATH U OOBICHSITH
NPUHIUI PaOOTHI
OMOTEXHOJOTUYECKOTO TIPOU3BOICTBA
BBIOPAHHOW TPYNIIHI BEMIECTB/
MaTepuagoB

PackpbIBath copeprkanrue TEPMUHOB U
MOHSATUI: COXPAHEHUE PACTCHUN U
YKUBOTHBIX, BUJIBI KOJIJIEKITHH

ICHETHYCCKOI'O pa3Hoo6pa3I/I;1.
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Temwvl 3anamuu

Konuuecmeso

yacose

OcHosHoe coOeparcanue

JUTSI HAJIEKHOTO COXpaHEHUs
KOJIJIEKIIMI T€HETUYECKUX PECYPCOB
pacTeHui U )KUBOTHBIX. [loHSITHA

0 IOJIEBBIX, IN VItro
KPHUOKOJUIEKIUAX. POCT 1 pa3BuTue
KUBOTO OOBEKTa B 3aMKHYTOM
CHUCTEME B KOHTPOJIUPYEMBIX
YCIIOBHSIX: KaK 3TO BO3MOXHO.
OcCHOBHbBIE IOMENICHUS

JUTSI TIOJTHOLIEHHOM paboThI
1a60paTopuu OMOTEXHOJIOTHUHU
(TaMuHapHasi KOMHATa, CBETOBas,
aBTOKJIAaBHAsI KOMHATBHI, [IOMEIICHUE
JUISl TPUTOTOBJICHUS TUTATEbHBIX
cpeln, MoedHasi): uX (PyHKIHOHAT U
OCOOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSl OpraHu3aluu JadbopaTopuu
OMOTEXHOJIOTHH, UX (PYHKITUU U
BO3MOKHOCTH (aBTOKJIaB,

CYX0’KapoBOH mIKad, AUCTUILIATOD,

Buovwl oesmenvnocmu obyuarowuxcs

OnuceIBaTh NPOLIECC COXPAHEHUS U
Pa3MHOXKEHUS PACTEHUM

B KOHTPOJIUPYEMBIX YCIOBUSIX CPEIBI.
Xapakrepu3oBaTh (a3bl pocTa U
Pa3BUTHS PACTECHUN B 3aMKHYTOU
CUCTEME.

PaznuyaTh mpeuMyIiecTsa u
HEJIOCTATKH Pa3IUYHBIX TUTIOB
KOJIJIEKIIUH.

CpaBHHBATH 3TaIbl pabOTHI

B J1abOpaTOpuu OMOTEXHOJIOTHH.
BrisiBnsiTe Haubosee 3pdhekTuBHbBIC
MPUEMBI IS COXpaHEHHUs 00pa3IioB
pPacCTEHUN U )KUBOTHBIX.
Xapaktepru3oBaTh 0COOCHHOCTH
CTpOEHHUA U PYHKIIMU 00pa3IoB
pacTeHU.
DopMynupoBaTh u OOBSCHATH

MIPUHLININ KPHOKOHCEPBALIMK PACTEHUM



Temwvl 3anamuu

Konuuecmeso

yacose

OcHosHoe coOeparcanue

pH-meTp, Bechl, TamuHap-00KC,
CTEPUIN3aTOP UHCTPYMEHTOB,
CBETOBas yCTAHOBKA, KIIMMaTHYeCKas
Kamepa, Y @-uoHu3arop,
XOJIOUIBHUKH JIJISI XpaHCHHUSI
OUTATEIbHBIX Cped U Ip.).
NHcTpyMeHTHI 11l TIPUMEHEHHUS
METOJI0B OMOTEXHOJIOTUU PaCTEHUH
(mpenapoBaibHAs UTJIA, CKAJIBIIEIb,
MUHIIET, HOXKHUIIBI). OCHOBBI TEXHUKH
6e3omacHocTH Mpu padboTe

¢ npubopamu. OCHOBHbIE TPUOOPHI
IUI OpraHu3aluy J1JabopaTopuu
OMOTEXHOJIOTHU: aBTOKJIAB,
CyX0>kapoBo# mKad, TUCTHILISATOD,
pH-meTp, Bechl, TamuHap-00KC,
CTEpUJIN3aTOP HHCTPYMEHTOB,
CBETOBas yCTAHOBKA, KJIMMaTH4YeCcKas
kamepa, Y ®-uonusarop,
XOJIOAWJIBHUKY JIJI1 XpaHEHUS

IMUTATCJIBbHBIX CPCI U AP.

Buovwl oesmenvnocmu obyuarowuxcs
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Temul 3anamuu

4. KynbpTypa KIETOK U TKaHen

Konuuecmeso

yacose

OcHosHoe coOeparcanue

NHCTpyMEHTBI 1151 TPUMEHEHUS
METOJI0B OMOTEXHOJOTUH PACTCHHUIA:
npenapoBajbHas Urja, CKalbIIelb,
MMAHLIET, HOKHULBI.

[Ipaktuueckas padora «KynbTypHOe
pacTeHue B KyJIbTyPAIbHOM COCYZE:
OMMILN PACTEHUE B IPOOUPKE.
HccnenoBarenbckass padora «Poct
YEPEHKOB PACTEHUN B BOJIE C Pa3HBIM
ypoBHeM pH»

MeTtonbl KyJIBTYpBI KIIETOK U TKAaHEU

B cenekunu. KairycHast KyapTypa.
KynbTypa KI€TOK U arperatoB KJIETOK.
Kynbrypa nporomnactos. [Tomyuenune
COMAaTUYECKUX THOPUIOB METOJIOM
CIVSIHUS U30JIMPOBAHHBIX
IIPOTOIIACTOB.

Knerounas cenekuust. Ucnionbs3oBanue
TarJIOUIUM B CEJICKIINH.

[TpumMepbl npyUMEHEHUSI KYJIbTYP

KJIETOK U TKaHEl B HAay4YHbIX

Buovwl oesmenvnocmu obyuarowuxcs

PackpsiBaTh conepxanne TEPMUHOB U
MOHSTUI: KaJITyC, MPOTOILIACT,
COMAaTUYECKUI TUOpUI, TATJIONI,
IITAMM.

OnuceIBaTh MpoIECC
KYJbTUBUPOBAHUS KJIETOK U TKaHEH
PAaCTEHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC dTAIIbI
KYJIbTUBUPOBAHHUS KJIETOK U TKAaHEH
PaCTeHUN U )KUBOTHBIX.

BrisiBasTe Haubosnee 3gpheKTuBHbBIC
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Konuuecmeso

yacose

OcHosHoe coOeparcanue

UCCIICOBAHUSX U B IPAKTUKE
pasznmumunbix HUU: 3HakoMcTBO

C JIUTEPATypPON — HAYYHBIMU
nyOJTUKAIMSIMU 110 pa3HbIM 00bEKTaM
(MUKpOOBI, pacTE€HUs, )KUBOTHBIE).
XapakTepUCTHKA KIIETOK,
KYJIbTUBUPYEMBIX IN Vitro.
MopdoreneTnyeckue MyTu pa3BUTHS
KJICTKH IN Vitro.

H3BecTHBIC KOMJIEKIINHA
OMOTEXHOJIOTUYECKUX OOBEKTOB —

UX pOJib, 3a71a4M, COCTaB, IPUMEPHI
(in Vitro KoJIeKIMK pacTEeHUIA,
KOJUIEKIIMH IITAMMOB
MUKpPOOpraHu3MoB. CeMuHap

10 TPOYMUTAHHOMW JINTEPATYPE,
JIOKJIa/Ibl O0YYarOIINXCS).
buotexHonmorus npou3BoCTBa
KYJIbTYpbI KJIETOK, TKaHEH U OpraHOB

pacTeHUN.

Buovwl oesmenvnocmu obyuarowuxcs

METO/Ibl KYJIbTUBUPOBAHHUS KIIETOK U
TKaHEN PaCTEHUH, KUBOTHBIX,
MHKPOOPTAHU3MOB.
XapakTepu3oBaTb 0COOCHHOCTH
CTpPOCHUS U (DYHKIIUHU KIIETOK U
TKaHEN PaCTeHUH, ’KUBOTHBIX,
MHKPOOPTAHU3MOB.

dopMyIUpOBaTh U OOBSICHSITH
MIPUHIMI BBLKUBAEMOCTH, pOCTa U
Pa3BUTHS KYJIbTUBUPYEMBIX KIETOK U

TKaHEH
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5. [lurarenbHBIC Cpeabl IS

arpoOMOTEXHOJIOTUN

Konuuecmeso

yacose

OcHosHoe coOeparcanue

[Ipaktuueckas pabora «IIpoToracTel
KJIETOK).

UccnenoBarenbckas pabota
«Cyn1ecTBYIOIINE KOJIJIEKIIUU KIETOK
Y mTaMmMoB B Poccrnu u ux poJib

B Pa3BUTHUHU T€HETUYECKHUX
TEXHOJIOTUI».

Uccnenoarenbckas pabota

«I".JI. KaprieueHKO Kak reHEeTHUK-
AKCIIEPUMEHTATOP U OUOTEXHOJIOTY
Maxkpo- 1 MUKPODJIEMEHTBHI,
VMCTOYHUKH YTJIEBOJIOB, BATAMUHBI,
YKEJIUPYIOIIUE areHThl. THUIIbI
MUATATEIBHBIX CPEM — KUJKUE U
TBEPABIE.

[IuTarenpHbIE CpEBI

JU1s OMOTEXHOJIOTUM PACTCHUI.
Pa3paboTka HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIE BKJIKOYAOLINAX
OMOCTUMYJISITOPBI U IPYTHE

peryisTopsl pocta. MeTozsl

Buovwl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conepkaHue TEPMUHOB U
TOHSITUI: MUTATENIbHAS Cpea,
KOMIIOHEHTBI ITUTATEIIbHOW CPENBIL,
pH pactBopa.

OnuceIBaTh NPOLECC TPUTOTOBICHUS
MMATATEIBHBIX CPEM VISl PA3HBIX
0OBEKTOB.

XapakTepu3oBaTh MPOLIECC
IIPUTOTOBJICHUS TUTATEIBHBIX CPEN

B 3aBUCHMOCTH OT BBIOPAHHOTO

00BEeKTa HCCIICAOBAHUA.
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Konuuecmeso

yacose

OcHosHoe coOeparcanue

ONTUMU3ALUHU [TUTATEIbHBIX CPE.
OcCHOBHbBIE KOMIIOHEHTBI TUTATEIbHBIX
cpen (MaKpOdJIEMEHTHI,
MUKPO3JIEMEHTBI, UCTOUHUKHU
yraepoa, BATAMUHBI, JKETUPYIOIINE
areHThl, PETYJIATOPHI POCTA).

Yposenb pH nurarensHOM cpenpl U
€ro BJIMSHUE HAa PA3BUTHE PACTCHUM.
Becs1, pH-meTp.

JlaGoparopnas padota «IIutaTenbHbie
Cpenbl ¥ YCIOBUS KyJIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIIbHBIX KJIETOK U
TKaHEW».

[IpakTuueckas padora
«IIpUroTOBIEHNE CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpo- U
MUKPO3JIEMEHTOB TUTATEIBHON CPEJIbI
no nponvcu Mypacure u Ckyray.
[IpakTuueckas padora
«IIpUroToBIIEHNE MUTATENIBHBIX CPENL

IUIsL BBEJICHUS B KyJBTYpY IN Vitro»

Buovwl oesmenvnocmu obyuarowuxcs

Paznuuath TUIIBI MTUTATENBHBIX CPET

B 3aBUCUMOCTH OT 33J]a4i
KYJIbTUBAPOBAHUSL.

CpaBHHBaTh paCTBOPUMOCTH BEIIECTB
BO BpeMsI IPUTOTOBJICHUS
MUTaTeNbHBIX cpell. CpaBHUBATH THITBI
MUATATEJIbHBIX CPEJ B 3aBUCUMOCTH

OT UX COCTaBa.

BrisiBnsiTe Hanbosee BaKHbIC
KOMIIOHEHTHI MUTATEIHLHOMN CpeIbl U
MPOTHO3UPOBATH YPPEKT OT HEXBATKH
KaXXJ1I0T0 U3 KOMIIOHEHTOB.
XapakTepu3oBaTh PyHKIUU
KOMITOHEHTOB TTUTATEIIbHBIX CPE]I.
dopMynupoBaTh U OOBICHSITH
TIPUHITUT KYJIbTHBHPOBAHUS PACTCHHM
Ha MMUTATEJIbHBIX CpeAax pa3IudHOro

cocCraBa
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6. PerynsTopsl pocta Kak
dakTopsl ycrexa

OMOTEXHOJIOTHH PACTEHH

Konuuecmeso
yacoe
4

OcHosHoe coOeparcanue

Poct u pazButne pacreHuil.
OcranbHbl€ 3TaIlbl OHTOT€HE3A.
OO61re 3aKOHOMEPHOCTH POCTa
pacTEHUN.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
rud0epemnnbl, ABK, sTunen u ap.)
1 UX (YHKIIMU Ha Pa3HBIX dTanax
pa3BUTHUSI pACTCHUSI.

N3BecTHBIE TeHETHYECKUE
MEXaHU3Mbl, KOHTPOJIUPYIOLIUE POCT
Y pa3BUTHE PACTEHUN.

DOHJIOTEHHbIE U IK30TE€HHBIE
PEryJsTOpbI pOCTa pacTeHUI

B TIpOOUpKE.

JlaGoparopHas paboTa
«PeHoTUnnYecKas OLEeHKA pocTa

Y pa3BUTHS PACTEHUN B 3aBUCUMOCTH
OT Han4usi GUTOTOPMOHOB

B [IUTATEJILHOU CpELie»

Buovwl oesmenvnocmu obyuarowuxcs

PackpeiBaTh coqepkaHue TEPMUHOB U
MOHSTUI: (PUTOTOPMOHBI, PETYIISITOPHI
pOCTa pacTEHHU.

OnuceIBaTh NpOLECC POCTA U
Pa3BUTHSA PACTCHUM.
XapakTepu3oBaTh IPOLECC pOCTa

Y pa3BUTHUA PACTEHUI B 3aBUCUMOCTHU
OT F€HOTHIA U OKPY>KAOIITUX
YCJIOBHUM.

Paznmuuate GhyHKIIUK pEeTyIaTOpPOB
pocrTa.

CpaBHUBaTh PYHKIIUHU PETYISATOPOB
pocrTa.

BoIBIATh PYHKIIUU PETYIATOPOB
pocTa 1o npeaIoKeHHBIM d(hPerTam.
XapakTepu3oBaTb 0COOCHHOCTHU
CTpOeHUA U (QYHKIMH Pa3InYHBIX
(UTOTOPMOHOB.

dopmyarpoBaTh U OOBSICHATH
MPUHLIUI BO3ACHCTBUA (UTOTOPMOHOB

Ha POCT U pa3BUTHE PACTEHUHN
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7. buoTexHosorus pacTeHui

Konuuecmeso
yacoe
10

OcHosHoe coOeparcanue

Bo3moxHocTn IMPUMCHCHUA

arpoOMOTEXHOJIOTUH B CENEKIINH,

CCEMCHOBOACTBC U IIMTOMHHKOBOJCTBC.

boJie3Hn 1 UMMYHUTET pACTEHUM:

ot H.. BaBuioBa 10 COBpEMEHHOCTH.

YckopeHHast U TpaaulMOHHAs
CEJICKIIUS: COKpAIlaeM CPOKHU
MOJTy4Y€HHsI HOBBIX COPTOB. OCHOBHBIE
METObI ceniekiuu. ['ubpuan3zamms.
®opmebl oTO0pa. OCHOBHBIE
HaIIPaBJICHUSI CEJICKIUU: YIIyUIIEHUE
YPOKaWHOCTH, YCTOMYUBOCTH

K OMOTUYECKUM U a0MOTUUYECKUM
dakTopam.

O310poBIIEHUE PACTEHUI OT BUPYCOB

C IOMOIIBI0 METOJI0B OMOTEXHOJIOTUH:

METOJbI KyJIbTYPbI allMKaIbHbIX
MEpPHUCTEM, TEPMOTEPAIINH,
XEMOTEpaIuu, KpUOTEparu U
KOMIUIEKCHOU Tepanuu. [lomyuenue

03A0POBJICHHOI'O IMTOCAA0YHOTO

Buovwl oesmenvnocmu obyuarowuxcs

PackpriBaTh copepxaHue TEPMUHOB U
MOHSATHI: CENEKLINSI, CECMEHOBOJCTBO,
MMATOMHHUKOBOJCTBO,
MHKPOPA3MHOXKEHHUE PACTCHU,
03JIOPOBJICHUE PACTECHUI.

OnuceIBaTh MpoOIECC
MHUKPOPAa3MHOXKEHUS pACTCHUH,
CO3/IaHHSI HOBOTO MCXOJIHOTO
Marepuasa Jijisi CeJIeKIuu, oToopa,
03JIOPOBJICHUS] PACTEHUI U MOJYYCHUS
03JI0pPOBJICHHOTO TIOCaJ0YHOTO
Marepuara.

XapakTepu3oBaTh MPOLIECC
YCKOPECHHOHW U TPAJUIIMOHHOMN
CEJEKIINHU, MUKPOPA3MHOKEHUS,
03JI0POBJICHUS] PACTCHUM.

PaznuyaTh METObI CENIEKINU,
CrocoObI 037I0POBJICHUS PACTEHUM.
CpaBHUBATH METOJIbI CETIEKITUH,
CIIOCOOBI 037I0POBIICHUS PACTEHUIA.

BrisBisTe HAanOOIEE U HAMMEHEE

32



Temwvl 3anamuu

Konuuecmeso

yacose

OcHosHoe coOeparcanue

Matepuala — Ki1yoHeu kapTodens u
Ca)KCHIIEB TIJIOJIOBBIX KYJIBTYD.
KynbTuBupoBanue pacTUTEILHOTO
MaTepuala B KyJbType in Vitro:
OCHOBHBI€ TTPUHITUIIBI U MOJIEIH

KyJabTUBUpOBaHusA. Kamtycorenes,

CYCIIEH3UOHHBIE KYJIbTYPBI PACTCHHM.

Mukpopa3sMHOKEHNE PACTEHUN.
DKOHOMUYECKHH 3PPeKT

OT BHEIPEHUS METOJIOB
OMOTEXHOJIOTUH B PACTEHUEBOJICTRO.
Kpuoxpanenue pacrenuil.
KpuonporekTopsr.
ITocTkprorenHas perenepanusi.
buonornyeckue cpeacraa 3aniuThl
pacTeHUN: IPEUMYILLECTBA

U TIEPCTIEKTUBBI TPUMEHEHHUSI.
Tepmoc u cocyn Jlproapa ¢ KuaKkum

a30TOM, KPHOTIPOOUPKH.

Buovwl oesmenvnocmu obyuarowuxcs

s peKTHUBHBIE CLIOCOOBI MOJYYCHUS
MCXOJIHOTO MaTepualia

JUTSL CEJIEKLIMU; 03]I0POBIICHUS
pacTeHUU.

XapakTepu3oBaTh OCOOCHHOCTU U
(GyHKIMHA METOJIOB CEJICKITNH,
CIIOCOOOB 03/TOPOBJICHUS PACTEHH.
dopMynupoBaTh U OOBACHSITH
MPUHITUT TPATATTMOHHON H
YCKOPECHHOM CEJIEKIIUU, TPUHIAT
pabOThI TOTO UM MHOTO METOJa

03JIOPOBIICHUS PACTCHUN

[IpakTuueckas padborta «Pa3MHOXKeHHE
IJI0JIOBBIX PACTEHUN YEPEHKOBAaHUEM
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HNTOI'O 110 MO VYJIIO

Konuuecmeso

yacose

34

OcHosHoe coOeparcanue

Y MUKPOPa3MHOKEHUEM — IIPUMEDP
MaJIUHbI (MM 3eMIISTHUKH, €KEBUKH,
CMOPOJIUHBI)».

[Ipaktuueckas pabora «BBenenue
pacTeHuii B KynbTypy in Vitro n
MOAAECP/KAHUE YUCTOU KYJIBTYPBI

SKCIIJIAHTOB».

[Ipaktuueckas pabora «PazMHOKeHUE

KapTodens B mpoOUpKe».
Uccnenoarenbckas padora «Kax
MIOJTY9arOT ITOTOMCTBO BET€TaTHBHO
Pa3MHOYXKAeMbIX KYJIbTYp €CITH

HE ceMeHaMu?»
UccnenoBarenbckas paboTta
«BrpIpamBanue pacTeHUN

B IPOOHUPKE».

Uccnenosarenbckas padbora «Kak
00Kbs KOPOBKA ypoKail cracania —
0 COBPEMEHHBIX CITOcO0ax

OHMOJIOTrMYECKOM 3aIUThI PACTCHHID)

Buovwl oesmenvnocmu obyuarowuxcs
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Konuuecmeso

yacose

OcHosHoe coOeparcanue

Monayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cesieknum». 11 knace (34 )

1. 'enetuyeckue pecypchl

Poccun

6

Crpareruu coxpaHeHus FTeHETHYECKUX
pecypcoB. CoxpaHEeHUE PaCTCHUH

In situ u ex situ.

buopecypcHbie komnekunu Poccun.
Komnnekius reneTuueckux pecypcon
pactenuit BUP. I'epbapuit BITH.
Komnnekius reneTuueckux pecypcon
>knuBoTHEIX BHUUI P)K. Komnekuun
kj1eToK 1 mramMoB BHUNCXM.
Uccnenosarenbckas paboTa

«ITo matepuasiam popyma

«I'enernueckue pecypcbl Poccumn»

Buovwl oesmenvnocmu obyuarowuxcs

PackpriBaTh copepkaHie TEPMHUHOB
Y TIOHSTUNA: COXPAHEHUE PACTEHUN
in situ u ex situ.

OmnuceIBaTh MpouecCC COXpPaHCHHUA

pacTeHHi B yCIIOBHUX IN Situ u ex Situ.

XapakTepu3oBaTh ClIOCOOBI
COXpaHCHI/ISI paCTGHI/Iﬁ B YCJIOBHHX
In situ u ex situ.

Paznuuathk criocoObl cCOXpaHeHHUsI

pacTeHuit B ycimoBusx in Situ u ex situ.

CpaBHUBATh OCOOCHHOCTH
COXPaHEHHS PACTCHUH B YCIIOBUSIX

in situ u ex situ.

BoisBisats Hanbonee 3 PpexTuBHBIN
npuEM IJIs1 COXpaHEHUSI KOHKPETHOTO
oOpa3s1ia pacTeHU.
XapakTepu3oBaTb 0COOEHHOCTH U
GbyHKIIH.

dopmynupoBaTh U 00BACHATD
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2. OCHOBBI T€HETUKH U

CCIICKIIUH

Konuuecmeso

yacose

OcHosHoe coOeparcanue

HacnenctBeHHOCTh M UI3MEHYUBOCTD —
OCHOBHBIE CBOMCTBA KUBBIX
OpraHu3moB. M3MeHuYnBOCTH
MyTallUOHHAS U MOAU(UKAIIMOHHAS.
I'en — maTepuanbHbIN HOCUTED
HACJICICTBEHHOCTH U U3MEHYNBOCTH.
HyknenHoBbIE KHCIOTBHI.
Jlokanu3anusi reHeTUYECKOTO
MaTepuralia B KJIETKE. /[eleHne KIETOK.
Permukanus JIHK. OcHoBHas jorma
MOJIEKYJISIPHOI OMOJIOTHH.
Tpanckpunuus. TpaHcasnus.
Myrannu.

3aKOH FOMOJIOTHYECKHUX PSIIOB

B HACJIEICTBEHHON U3MEHUYNBOCTH
H.N. BaBunosa B 1920 u 2020 rr.
[IpakTuueckas pabora
«MoauduxanuoHHasi U3BMEHYUBOCTh

B pupoje» (codpaTh U CPaBHUTH

Buovwl oesmenvnocmu obyuarowuxcs

IPHHIAII IN Situ 1 eX Situ coxpaHeHus
T€HETUYECKUX PECYPCOB pACTCHUI
PackpeiBaTh conepkaHne TEPMUHOB
Y TIOHSTHI: HACIEICTBEHHOCTb,
W3MEHYUBOCTh, reH, [[HK, PHK,
0€eJI0K, 3aKOH TOMOJIOTUYECKUX PAJIOB
B HACJIEICTBEHHOI U3MEHYNBOCTH.
OnuceIBaTh POSIBICHUS
MOIU(DUKAIIMOHHON U MyTaIMOHHOM
n3MeHunBocTH, crpoenue JJHK u
PHK, 6enxos.

XapakTepu3oBaTh CTPOCHUE U
(YHKIIUU HYKJIEMHOBBIX KUCJIOT,
OEJIKOB.

PaznuyaTh TUIIBI ©3MEHYUBOCTH.
CpaBHUBATH MYTallMOHHYIO U
MOJU(DUKAIIMOHHYIO U3MEHYUBOCTb.
BrisiBasTE MOUDUKALIMKM Y MYyTallUH.
Xapaktepru3oBaTh OCOOCHHOCTHU U
¢bynxun JJHK, PHK, Genxos.

dopMymHpoBaTH U OOBICHSATH
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3. Unxenepus

B OMOJIOTHUN PACTEHUIM

Konuuecmeso

yacose

15

OcHosHoe coOeparcanue

JIUCThS, IBETKH C OJTHOTO PACTEHUS
U/WJY C Pa3HbBIX).
Uccnenosarenbckas padora «I'MO —
ATO MyTaIluU WK MOAUGDUKAIIIHI ?»
KnetouHast v reHHast UHKEHEpUs
pacTeHU i1 pa3BUTHUA CEJIEKIIUU.
[IpupoaHO-TpaHCTEHHBIE PACTEHUS.
Pacrenus-Onodadpuxu.
buorexHonornueckue MeETOAbI

B CEJICKLIUU PACTCHUM.
['eHeTnyeckoe peIakTUPOBAHUE
KYJbTYPHBIX pacTeHuii. Uem
TEHETUYECKOE PEIAKTUPOBAHUE
OTJIMYAETCS] OT TEHETUYECKOU
MOIU(DUKAIIAH.

[Tonck HOBBIX TEHOB-MUIICHEM:
CYIIECTBYIOIIUE METOIUKHU.
[TpoBenenue in silico ananmsa.
['eHHas uH)XEHEPUS 3EPHOBBIX
KyJbTYyp. [ eHHas nHxxeHepus

xJionuaTHHUKa. I'eHHas HWHXXCHCPUA

Buovwl oesmenvnocmu obyuarowuxcs

IMIPUHIOUII ,ZIGI?ICTBPIH 3aKOHa
TOMOJIOTUYCCKUX PAI0B

B HaCJIe,Z[CTBGHHOﬁ N3MCHYHUBOCTHU

PackpsIBaTh conepxaHue TEPMUHOB U
MOHSATUN: KJIIETOYHAS U TEHHAas
WHKXCHEPHUSI pACTEHUM, TEHETUYECKOE
penaktupoBanue, 'MO, in silico
aHaJIN3.

OnuceiBaTh NpoOLIECC KIETOYHOU U
T€HHOW UHKEHEPUU PACTECHU,
MPUHITUIIBI TEHETUYECKOTO
penaktupoBanus, cozganue [ MO,
sTamnsl in Silico aHanu3a.
XapakTepu3oBaTb COBPEMEHHBIE
JOCTHKCHUSI TEHHOM U KJIETOUHOU
VH)XCHEPUHU Pa3HbIX BUIOB PACTCHUM,
nposeacuue in silico ananmsza.
Paznuuars reHHy10 U KJIETOYHYIO
WHKECHEPUIO.

CpaBHHUBaTh OMOTEXHOJIOTHIECKUE
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4. Nnxenepus

B OMOJIOTHUH KUBOTHBIX

Konuuecmeso

yacose

OcHosHoe coOeparcanue

TomaTa. [ eHHasi MHKEHEPHsI COU.
['enHas MH>XEHEPUS TII0T0BBIX
KyJbTyp. | eHHast HH)KeHEepUs
KapTodes.

[Ipaktuueckas padota «I[IpoBenenue
in silico ananu3a 111 MOMCKa HOBBIX
TCHOB-MUIIICHEH )T PeTaKTUPOBAHMUS

KYJIbTYPHOTO pacTeHHUs (Ha BEIOOD)»

CoBpEMEHHBIE METO/IbI

B )KUBOTHOBOJICTBE: TPAHCILJIAHTAIUS
SMOPHUOHOB, XMMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHHUE.

['enHas nHxenepus

B )KUBOTHOBOJICTBE.

[TpakTuueckas padora «IIpoBenenue
in silico ananu3a 11 MOMCKa HOBBIX
TE€HOB-MHUILICHEH JIJIs1 peIaKTUPOBAHUS

YKUBOTHOT0» (Ha BBIOOD).

Buovwl oesmenvnocmu obyuarowuxcs

METO/Ibl B CEJIEKIIUU PACTCHUM.
BpISBIATE pa3znuuus MEXIy
T€HETUYECKUM PEAAKTUPOBAHUEM U
TCHEeTUYECKOW Moau(uKaIuen.
XapakTepu3oBaTh OCOOCHHOCTH U
byHKINH.

dopMynupoBaTh U OOBACHSITH
MIPUHIMI KJIETOYHOW U TEHHOMN
WHXCHEPUHU, TECHETUYECKOTO
PEIaKTUPOBAHUSA U TEHETUYECKOU
Mo U DUKALUU

PackpsiBaTh conepxanne TEPMUHOB U
TTOHSITHH.

OnuceIBaTh TPaHCIJIAHTALAIO
AMOPHUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu30BaTh TPaHCIUIAHTAILIUIO
AMOPHUOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

Paznuuars TpaHcIutaHTanuio

3M6pI/IOHOB, XUMCEPHBIX ) KUBOTHBIX,
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WUTOTO 10 MOJIYJTIO
OBILEE KOJIMYECTBO
YACOB ITO TTIPOTPAMME

Konuuecmeso

yacose

34
68

OcHosHoe coOeparcanue

I/ICCJ'IeI[OBaTGJIBCKa}I pa60Ta «['eHHas
HHXXCHCPUA )KUBOTHBIX: apI'yYMCHTBI

3a U IPOTHUB

Buovwl oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.
CpaBHHBaTh TPAHCIUIAHTALIAIO
AMOPHOHOB, XUMEPHBIX )KHBOTHBIX,
KJIIOHUPOBAHMUE.

XapakTepu3oBaTb 0COOEHHOCTH U
(GyHKLIHH.

dopMynUpoBaTh U OOBACHSITH
MPUHIINAI T€HHOW UHXKEHEPUH,
T€HETUYECKOr0 PEAAKTUPOBAHUS U

IreHEeTUYECKOW MoIu(uKamu
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MaTepuajabHO-TeXHHYECKOe o0ecrnedeHne

[ns MaTepuanbHO-TEXHUYECKOro 0b6ecrneyeHnst Kypca BHEYPOUHOWN AeATeNbHOCTH
«CoBpeMeHHble arpobuoTexHonorny» MoryT notpeboeaTtbes: nabopaHTcKkas No XUMUN.

Mpubopbl AnA opraHMsaummn nabopatopuun. K HUIM OTHOCATCSI aBTOKNAB, CyX0XXapoBoW Lwkad,
anctunnarop, pH-meTp, Becbl, nammHap-60kc, cTepunmn3aTop MHCTPYMEHTOB, CBETOBAsi YCTAHOBKA,
KnumaTtunyeckasa kamepa, Y P-moHn3aTop, XonoaunbHUKN SS9 XpaHeHUA NUTaTemNbHbIX CPea 1 apyrue.
MHCTpyMeHTbI Ansi NPMMeHeHUs MeToA0B GMOTEXHOJIOrMu pacTeHUn. K HUM oTHocATCS
npenapoBanbHaga Urna, ckanbnenb, MUHUET, HOXHULBI.

MporpammHoe o6ecneyeHue. [Ing 3aHATUN MOTyT ncnonb3oBaTbca nporpaMmmbl CorelDRAW, Power Paint.
Takke moryT notpeboBaTbCa pacxogHble MaTepuanbl ANg N3y4eHUs HayYHbIX OCHOB U
npakTuKyma no arpapHbiM TEXHOIOTNAM.



MMPUJIIOKEHUE. ®UJIBMbI U 3AIIMCHU TEJEBU3NOHHBIX ITPOT'PAMM

Moayb «ArpoTexHOJIOTHM HACTOsIIero u Oyaymero». 10 kiace

Tema 1. Buomexnonozusa Kak HayKka

JoxymenTanbhbiii puiibMm Ceprest bpunieBa «HoBblil cBeT. Hukonait BaBunoy. —
URL.: https://smotrim.ru/video/2618068

JokymeHTanbHblll (uiabM «CemeHa, KoTopble cnacyT venoBedectBoy». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Mopyab «CoBpeMeHHbIe OMOTEXHOJIOTHM B cejiekuum». 11 kiaace

Tema 1. I'enemuueckue pecypcot Poccuu

JloxkymeHTanbHBIA PrutbM «30JI0TOM 3eneHbIi 3amac». 15 ampens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHoebl 2eHemuku u ce1eKyuu

®duneMbl U3 nukiIa «Matpunia Haykuy. Science and plants. Hayka u pactenws.
3epunobodoBeiec. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huircenepusn 6 6uonozuu pacmenuil

dunpmbl U3 nukiIa «Matpuiia Hayku». Science and plants. Hayka u pacrenus.
I'enetnueckoe penakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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