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IHHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma s1ekTUBHOTO Kypca «CoBpeMEHHBbIE arpoOMOTEXHOJIOTUM
JUISL cpesiHero oo1ero oopa3zoBaHus (fajgee — nporpamMma) pa3padboraHa B COOTBETCTBUM
c TpeboBanusiMu DenepalibHOrO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa
cpennero obmiero oo6paszoBanus (OI'OC COQO), opueHTHpoBaHAa Ha oOecreYeHHe
UHAUBUIYAbHBIX TMOTPEOHOCTEH OOydYalolmuxcsi W HalpaBleHa Ha JIOCTHKEHHUE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTpaMMBbl CpPEAHEro OO0IIero oOpa3oBaHUS C
y4eTOM BbIOOpAa YYACTHHKAMU OOpa30BaTENbHBIX OTHOLIEHUH. OTO MO3BOJSET
oOecrieunTh eAMHCTBO 00si3arenbHbiXx TpeboBanuit ®I'OC COO Bo BceM MPOCTPaHCTBE
IIKOJILHOTO 00pa30BaHUsl: HE TOJILKO Ha YPOKE, HO U 3a €ro MpeiellaMu.

Hacrosimuit kypc npegHa3HaueH ajisi YIUIyOJICHHOTO W3Y4YeHUsI OMOJOTHYECKUX
SBJICHUM M 3aKOHOMEPHOCTEH, pacuIupeHusi 0a30BbIX 3HAHUM, Pa3BUTHUS MPAKTUYECKUX

YMGHI/Iﬁ N HaBBIKOB B COBpeMeHHOfI OMOJIOTHH.

AKTYaJIbHOCTD Peain3aluu NporpaMmmbl

[Iporpammoii mpenycMOTpeHO (HOPMHUPOBAHME COBPEMEHHOIO TEOPETHUECKOTO
YpOBHS 3HAHMWM, a TakkKe NPAKTUYECKOTO OmbiTa paboThl ¢ JabOpaTOPHBIM
o0opyJI0BaHUEM, OBJIAJCHHE MPUEMaMH HUCCIEI0BATEIbCKONU NEATeNbHOCTH. MeTo b
opraHuzanuu  0o0pa3oBaTEeNbHON U HAYYHO-UCCIIEIOBATEIbCKOW  JIEITEIIbHOCTH
MpeaycCMaTpuBalOT (GOpPMHUPOBAHUE Y OOYYAIONIMXCS HECTaHJAAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOOIBI CAMOBBIPAKEHUS U MHANBUIYATLHOCTH CYXKICHUM.

JIJist IoJTHOTO y4eTa MOTpeOHOCTe O0ydaroIuXxcs B MPOrpaMMe HCIONIb3YeTCs
muddepeHIMpPOBaHHBIN TOAXO0A, YTO CTUMYJIUPYET OOYYaromerocs K YBEIMYEHUIO
MOTPeOHOCTH B MHAMBUIYaJIbHOM, HHTEIIEKTYATIbHOM 1 MO3HABATEIHHOM JESITEIIbHOCTH
M Pa3BUTHUIO  HAYYHO-HCCIEJOBATENbCKUX  HaBbikOoB.  [Iporpamma  craHer
BOCTPEOOBAaHHOW B TMEPBYI0 OYepenb OOYYAIOIIMMUCS, KOTOPbIE HMMEIOT CTOWKHIA
MHTEPEC U COOTBETCTBYIOIIYI0 MOTHBALMIO K HM3YYCHHUIO MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKJIA, €CTECTBEHHBIX HAYK M TEXHOJIOTHI.

B mHacrosmiee BpeMs Ouonorudyeckoe oOpa3oBaHHE JOJDKHO OOECIeYUTh
BBITTYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJOTUYECKYIO U MPUPOTOOXPAHUTEIHHYIO

I'paMOTHOCTbD.

3HaHusT B OOJACTH OCHOBHBIX OHOJIOTMYECKHMX 3aKOHOB, TEOpUH U UAeH
(GOpMHUPYIOT HPaBCTBEHHbIE HOPMblI M MPUHIIMIBI OTHOUIEHUS K KUBOM mnpupoje. B

Ka4€CTBC ILCHHOCTHBIX OpPHUCHTHUPOB OHOJIOTMYECKOTO O6p.’:130BaHI/I$I BBICTYIIAIOT



OOBEKTHI, HM3ydaeMmbleé B Kypce OMONOTMM, K KOTOPBIM Yy Yywammxcs (opMupyercs
[IEHHOCTHOE OTHoleHue. [Ipu 3ToM BeayIIyto poJib UTPaloT O3HABATENIbHbIE IIEHHOCTH,
TaKk KaK JaHHBIA Y4eOHBI MpeAMeT BXOAUT B TPYIIY MPEAMETOB MO3HABATEIHLHOTO
[IMKJIA, TJIaBHAs 1eJdb KOTOPBIX 3aKIIOYaeTCsl B HM3YYCHHHM COBPEMEHHBIX CIOCO00B
pemieHus Ta00anbHBIX MpoOseM coBpeMeHHocTH. [Iporpamma mpecienyer He TOJBKO
oOpa3oBaTelibHble, HO M BOCIUTATEIbHbIE LEIH, IOCKOJIbKY OHa CHOCOOCTBYET
(GbOpMUPOBAHUIO HKOJIOTMUECKOTO U OMOTEXHOJIOTUYHOTO MBIIUICHUS Y TIOPACTAIOIIETO

ITIOKOJICHHA.

BapuanTsl peajuzanuu nporpaMmsl 1 GopMbI IPOBeEACHUS 3aAHATHIA

Peanuszamus mporpaMMbl MperoiaraeT UCIoiab30BaHue (GopM pabOThl, KOTOPHIE
MpPEeAyCMaTPpUBAIOT AKTUBHOCTh M CAMOCTOSITENBHOCTh OOYyYarolIuXcsl, COYETaHHUE
WHIUBUYyAIbHOM W TPYNIOBOM palbOThl, NPOEKTHYHD U  HCCIEI0BATEIBCKYIO
nesTenbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh OOYYAOIIMXCS B JAHHYIO BHEYPOUYHYIO
NEeSATENBHOCTh MO3BOJUT OOECIEUUTh MX CaMOOIPEAEIICHUE, PACIIUPUTH 30HBI MOMCKA
CBOMX MHTEPECOB B PA3IMYHbIX C(hepax eCTECTBEHHO-HAYUYHBIX 3HAHUM, IEPEOCMBICIHUTH
CBOM CBSI3HM C OKPY’KaIOIIMMH, CBO€ MECTO CPEIU APYrux joaeu. B nemom peanuzanus
MIpOrpamMMbl BHOCHUT BKJIaJl B HDABCTBEHHOE U COIMAIBHOE (DOPMUPOBAHKE JIMYHOCTH.

[Iporpamma MokeT ObITH peanin3oBaHa B pabore ¢ oOyvaromumucs 10 u 11
KJIACCOB.

[Iporpamma kypca paccurTaHa Ha 68 4acoB, B paMKax KOTOPBIX IPEIyCMOTPEHbI
takue (opmbl pabOThL, Kak Oecenbl, AUCKYCCHUH, MAaCTEp-KIAcChl, IKCKYpCUU Ha
MPOU3BOJICTBO, AHAIM3 KEHCOB, BCTPEUM C MPEACTABUTEISIMU pPa3HbIX MNpodeccuid,
npodeccuoHabHbIE MPOObl, KOMMYHUKATHUBHBIE M JEJOBBIE HWIPbl, KOHCYJIbTAl[UU
nejarora v rncuxosora.

[Iporpamma MoOKeT OBITH peann30BaHAa B TEUYEHHE OJHOrO0 Y4eOHOro roja c
oOyuaronumucs 10 u 11 knaccoB, eciid 3aHATUSL IPOBOJATCS 2 pa3a B Hexenmo. Mnu B
TEYEHUE JBYX JIET, €CJIM 3aHATUS NpoBOAATCA | pa3 B HeAemo s KIaccoB
OMOJIOTUYECKOTO UM OMOTEXHOJOTUYECKOI0 HAMPaBICHUH.

B3aumocsa3sb ¢ genepabHOil padoyeil MporpaMMoil BOCIIUTAHUS

[IporpaMmma Kypca BHEYpPOUHOH JESTENBHOCTH pa3padoTaHa C  y4eTOM
pekoMeHganuii  (denepanpbHOM  paboueld  MpOrpaMMbl  BOCHUTAHUS, yYWUTHIBAET
MICUXOJIOTONEarOTMYeCKUe OCOOCHHOCTH JAHHBIX BO3PACTHBIX KaTeropuil. ITo
MO3BOJISIET HA MPAKTHKE COEAMHUTH OOYyYaroU[yl0 M BOCIUTATEIBHYIO JEATEIbHOCTb

neaarora, OpUCHTUPOBATL €€ HC TOJIBKO Ha MHTCJIJICKTYaJIbHOC, HO U Ha HPAaBCTBCHHOC,



COLIMAJIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCA B:

- BOCIIMTaHUM OCO3HAHHOM 3KOJIOTMYECKU NPABUIBHOM MOTHBALMH B NTOBEICHUH
U JCSITENBbHOCTH dYepe3 (OpMHUpPOBAHUE CHCTEMbl YOEXKIEHUH, OCHOBaHHBIX Ha
KOHKPETHBIX 3HAHUSAX;

- CTAHOBJICHUM JIMYHOCTH OOYYalOIIMXCS KakK IEeJIOCTHOM, HaXOMsIIencs B
TFapMOHUU C OKPYKAIOIIUM MHPOM, CHIOCOOHON K PEIEHUIO S3KOJIOTUYECKUX IPOOIIEM;

- IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEaIu3aliy MPOrPAMMBbI BHEYPOUYHOU
JEeSTEABHOCTH, HALIEIINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B (efiepaibHOil paboyeit

IMporpaMmbl BOCIIUTAHHA.

Oco0enHocTu padoThl egarora 1o MporpaMme

3ajaya memarora COCTOMT B TOM, 4TOOBI  CONPOBOXKIATh  IPOLECC
npo(hecCHOHANBHON OpUEHTAMN 00YYaroIMXCsl, pacKpbIBasi MOTEHIMAN 00yYarouuxcs
4yepe3 BOBJCUYEHHE B MHOTOOOPA3HYIO JEATENbHOCTh, OPraHM30BAaHHYIO B pa3HbIX
dhopmax.

IIpu »sTOoM pesynbTaToM pabOTBl TeAarora B TNEPBYIO O4YEpEb SIBISETCS
JMYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX pe3yNlbTaToOB IMENAror MOXKET JOCTUYb,
yBJIeKasi peO€HKa COBMECTHOM U MHTEPECHOW UM 000UM J€SATEIbHOCTBIO, YCTAHABIINBAS
BO BpeMs 3aHATHHA J0OpOKEIaTeNbHYI0, MOJIEPKUBAIOIIYI0 aTMocdepy, Hachlas
3aHATHA LEHHOCTHBIM cojep:kaHueM. Kpome Toro, mporpamma IpeaycMaTpUBacT
OpraHu3alMI0 SKCKYpCUH, MpocMOoTp (huibMoB U 3anuceit TB-nporpamm.

[Ipu wu3yyeHun OOyYarOUIMMHCS NPOTpaMMbl MEJaror OCHOBBIBAETCS Ha
HECKOJIbKMX OCHOBOMOJIATraloIUX MPUHIUIAX O0yUEHUS:

- MNPUHUUI MHTETPATUBHOIO MOAXO0Ja K OOYyYEeHHI0. DTOT NPUHUUI HMEET
MEPBOCTENEHHOE 3HAYEHUE, TAK KAK YCBOCHHUE MOIYYaEMbIX 3HAHUNA N0 OMOTEXHOJIOTHH
[IPEANOoNaracT TECHYI B3aMMOCBS3b pa3HbIX ypoBHeW. IlepBwlii ypOBEHb —
MEXITPEAMETHBIA — MPEIOoIaracT B3auMOCBI3b OMOJIOTUH C KYpCOM 0 XUMHH. BTopoi
YpOBEHb — MpeAMETHbIM —  OOYCJOBJIEH B3aUMONPOHHMKHOBEHHUEM  PAa3HBIX
OMOJIOTUYECKHUX KypcOB (OOTaHUKH, 300JI0THH, (PU3NOJIOTHH U IPYTUX) B MPOIIECCE
CTaHOBJICHUS U M3yueHusi Ouotexnosorud. Kpome toro, joruka ocBOEHUs Marepualia
pOrpaMMbl MPENIoiaraeT JABMKEHHE OT OOIIEro K 4acTHOMY M, Ha HOBOM YPOBHE,
BO3BpAILIEHHUE OT YaCTHOTO K 0011IEMY.

- MPUHLUI HATJIIAHOCTH;

- IMPUHIOUIT JOCTYITHOCTH,

= IIPpUHOUII OCO3HAHHOCTH.

[IpumepHas cxema NpoOBEAEHUS 3aHATHH 110 TPOrPAMME MOXKET ObITh TAKOM:



1. OObsicHEeHHE TEOPETUYECKOTO MaTepuaa 1o Teme.

2. TloaroroBka K j1a0OpaTOpPHOMY WM MPAKTUYECKOMY 3aHSATHIO, 00CYXKICHHE
OOBEKTOB JIJIsl MPAKTUYECKOTO 3aHATHSI.

3. IlpoBeneHne NPAKTHUECKOTO 3aHSATHS — OCHOBHAs 3ajjada OCBOCHHE
METO/I0JIOTUU JAHHOTO 3KCIEPUMEHTA.

4. Amnanus pe3ysbTaToB HKCIIEPUMEHTA.



IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA KYPCA BHEYPOUYHOM
AEATEJBHOCTHU

3aHATHS B paMKax IporpaMMmbl HaIIPpaBJICHBI Ha obOecrieueHue JOCTHIKCHUA
O6yllaIOHIHMI/IC§I cIcayromux  JUYHOCTHBIX, MCTAIIPpCAMCTHBIX W  IIPCIAMCTHBIX

O6p&30BaTeJH>HBIX PE3YJIbLTATOB.

JINYHOCTHBIE PE3YJIBTATDI:
8 cghepe epadcOanHcKko2o 60CHUMAHUA!

- TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU  BBINOJIHEHUU
OMOJIOTHMYECKUX IKCTIEPUMEHTOB;

- CIIOCOOHOCTH OMpPEAENATh COOCTBEHHYIO MO3MIMIO 1O OTHOILIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€;

- TOTOBHOCTb K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMOIHEHUS yUE€OHBIX,
MMO3HABATEIbHBIX M HCCIEAOBATEIILCKUX 3a7a4, YBAKUTEIbHOMY OTHOIIECHHS K
MHEHMIO OIIMOHEHTOB MPU OOCYKJICHUU CIOPHBIX BOIPOCOB OMOJIOTMYECKOTO
COAECPKAHUS;

8 cghepe nampuomuyecko20 60CNUMAHUSL:
- I1IEHHOCTHO€ OTHOUIEHHWE K MNPUPOJHOMY HACIEAUI0 W NaMSITHUKAM MPUPOIBI,
nocTxkeHusm Poccuu B Hayke;
- CHOCOOHOCTh OIIEHMBATh BKJIAaJ POCCUUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTMU, TTOHUMAHWE 3HAYEHUs OWOJIOTMU B TMO3HAHWU 3aKOHOB MPHUPOJbI, B

JKN3HU YCJIIOBCKA U COBPECMCHHOTI'O O6H.[€CTB21;

6 cghepe 0yX08HO-HPABCNEEHHO20 BOCHUMAHUA!

- CHOCOOHOCTH OOCHHMBATL CHUTyallMIO W IIPUHHUMATb OCO3HAHHBIC PCIICHMUA,
OPHUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLIC HOPMbI U ICHHOCTH,

- OCO3HaHME JIMYHOrO BKJIaJa B IOCTPOEHUE YCTOMYMBOro OyAyLIEro;

6 C¢€p€ acmenudecKoco 60CNUMAHUA.

- IOHHMMaHHuC SMOIMOHAJIBHOI'O BOBHCﬁCTBHH )KUBOU IMPpHUPOJALI U €€ ICHHOCTD,

6 cihepe huzuueckoco 80CNUMAHUA:

- TIOHMMaHHE IIEHHOCTH 3I0POBOT0 U O€30MacHOT0 00pa3a KU3HU;
- OCO3HAHME TMOCJEACTBUI M HETIPUATHE BPEAHBIX IPUBBIUCK (YIOTpEOICHHE
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6 cghepe mpy006020 0CNUMAHUA!

- TOTOBHOCTb K QaKTHMBHOM J€SITEILHOCTH OHOJOTMYECKOH ¢ DKOJIOTHYECKOM



HANpPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEITHHO
BBITIOJHSATH TaKyIO JESTEIIbHOCTD;

- HMHTEpeC K MPaKTUYECKOMY U3yUeHHIO npodeccuil, CBA3aHHBIX C OMOIOTHEH;

- TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTHKECHUH

BCEM KU3HHU,

8 cghepe IKoN02UYeCKO20 80CNUMAHUSL:

- DKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY >KU3HU Ha
3emJie, OCHOBE €€ CYIIeCTBOBAHMSI;

- TOBBILIEHHUE YPOBHS 3KOJOTUYECKON KYJIbTYPBI: NpUOOPETEHHUE OIbITA
IUIAHUPOBAHMSI TIOCTYIIKOB W OLIEHKM HMX BO3MOXHBIX IOCJIEICTBHM  JJIs
OKPYXKaroILEel Cpeabl;

- CHOCOOHOCTh MCIOJIb30BaTh NMPUOOpETAEMbIE MPU M3YYEHUHU OHMOJIOTMM 3HAHUS U
YMEHHUSI IPU PELIEHUH MTPOOIIEM, CBSI3aHHBIX C paloHaIbHBIM
MPUPOJIONIOIB30BaHUEM  (COONIIOAEHUE  TPaBWI  MOBEACHUS B  MPHUPOJE,
HAIIpaBJICHHBIX HA COXPAHEHUE PAaBHOBECHS B SKOCHCTEMAax, OXPAaHY BHUJOB,
AKOCUCTEM, OHOoCchepbl);

- AKTUBHOE HEINpUATHE IECUCTBUM, NPUHOCIIIUX BpPEI OKPYKAKOMIEH IPUPOIHOU
cpelle, yMEHUE MPOTrHO3UPOBATh HEOIArONPHUITHBIE SKOJOTUYECKHE MOCIEACTBUS

MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

8 cghepe HayuHO20 NO3HAHUA:

- TOHMMaHue crnenupukun OHOJOTMM KaK HayKd, OCO3HAHHWE €€ pOJu B
dbopMHpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUE IE€JIO0CTHOTO
MpeCTaBieHus] 00 OKPY’)KaroIIeM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIeHUU MpodiieM
COXPaHEHUsI IPUPOTHOTO PABHOBECHS,

- yOEeXJEHHOCTh B 3HAYMMOCTH OWOJOTUM [IJII COBPEMEHHOW IMBUJIN3AIINU:
oOecrieyeHue HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHUS
YeJI0BEYECTBA; MOUCK IMyTEeH BhIXOJA U3 TIOOATBHBIX AKOJOTUUECKUX MPOOJeM U
obecrieueHue TepexoJa K  YCTOMYMBOMY  DPa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOAHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
JKU3HU,

- 3aMHTEPECOBAHHOCTH B TMOJYYCHUU OMOJIOTMUECKUX 3HAHUUW B IIEJISIX MOBBITIICHUS
oO1Iei KyJbTYphbl, €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH KaK COCTaBHOW YacTH

(GYHKIIMOHATBFHOW TPaMOTHOCTH oOOydJarouuxcs, (GopMupyeMol mnpu H3y4CHHH



OHOJIOTHH,

- TOHMMAaHHWE CYIIHOCTH METOJOB TO3HAHUSA, WCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTh WCMOJB30BaTh TMOJydaeMble 3HAHWS IS aHalu3a W
OOBSICHCHHS SIBJICHUI OKPYXKAIOMIEro MHPa U MPOMCXOISIINX B HEM H3MCHCHUI;
YMEHHUE JenaTh OOOCHOBAaHHBIC 3aKJIIOUCHHS HAa OCHOBE HAyYHBIX (PAKTOB M
UMEIOIINXCS JAHHBIX C IEJIBIO TIOJYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTh CaMOCTOSTENILHO HWCIIOJIB30BAaTh OHMOJOTHMYECKHE 3HAHHUSA IS
perieHus mMpo0JIeM B peabHbIX KU3HCHHBIX CUTYAITUsX;

- OCO3HAaHHWE IICHHOCTH HAy4YHOH JeATEIhbHOCTH, TOTOBHOCTH OCYIIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATSIPHOCTh HHIUBUAYAIBHO U B TPYIIIIC;

- TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpa30BaHMUIO,
K aKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHWUH IO OWOJOTHH B COOTBETCTBUU C

KNU3HCHHBIMHA HOTpe6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATDI:
6 cihepe oenadenusn yHueepcanbHbIMU YUEOHLIMU NO3ZHABAMENbHBIMU OCUCMEUAMU:

Oazoevle 102uyecKue 0euCmeust.:

CaMOCTOSITeJILHO (POPMYITMPOBATh M aKTyaJU3UPOBATh MPOOJIEMY, pacCMaTPUBATh

€€ BCECTOPOHHE;

- HCTOJIL30BaTh MPU OCBOSHWUW 3HAHWW TIPHEMBI JJOTHYECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CpaBHEHHUA, KiIaccu@ukauud, OOOOIIEHUs), pPaCKpPbIBaTh CMBICIH
OMOJIOTMYECKUX TOHATHH (BBIACIATh UX XapaKTEePHbIC MPU3HAKH, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

- ONpeAeNnsaTh Iedu ACATCIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JTOCTHKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

- HCIIOJIb30BaTh OHOJOTMYECKUE TOHATHS I OOBSCHEHHS (AKTOB W SBJICHUUN
KUBOM MIPUPOLBI;

- CTPOUTH JIOTUYCCKUE PACCYKJICHUS (MHIYKTHBHBIC, CAYKTUBHBIC, TI0 AHAJIOTHH),
BBISBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHHUSIX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

- TMPUMEHSTh CXEMHO-MOJEIBHBIE CPENCTBA ISl TPEJCTABICHUS CYIIECTBEHHBIX

CBS3€H W OTHOIIEHWH B W3y4aeMbIX OHOJOTUYECKUX OOBEKTaX, a TaKKe

POTUBOPEYHMIA PA3HOTO POJA, BBIABICHHBIX B Pa3IMYHBIX WH(OOPMAITMOHHBIX

HCTOYHHKAX,



Oaz06ble UCCe008ameIbCKUe OCUCMBUSL:

BJA/IETh HaBbIKAMH y4€OHO-HCCIIEIOBATENIbCKOM M IPOEKTHOM J1€ATENbHOCTH,
HaBBIKAMM  pa3pelieHuss NpoOsieM; CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOHUCKY METOJOB  pELIEHHA MPAaKTHYECKUX  3a/ad,

IMPUMCHCHHUIO PA3JIMYHBIX MCTOIOB IIO3HAHUWA

UCIIO/Ib30BAaTh PAa3JIMUYHbIC BUIbI JIEATEIBHOCTH IO ITOJIYYEHHUIO HOBOI'O 3HAHUI,
€ro MHTEpHpeTalny, MpeoOpPa30BaHUI0 U MPUMEHEHHIO B yU€OHBIX CUTYyalUsX, B

TOM 4YMCJIC ITPHU CO3AaHUN y‘-IC6HBIX N COIHNAJIBHBIX ITPOCKTOB,

(dopMupoBaTh HAy4YHBIA THUIl MBIIUICHUS, BJIAJAETh HAYYHON TEPMHHOJIOTHEH,

KIIFOYCBBIMHU IMTOHATHUAMHU U MCTOAaMMU,

CTaBUTb H q)OpMYJII/IpOBaTB COOCTBECHHEIC 3agadud B 06p330BaT€JII>H0ﬁ

ACATCIIBHOCTU U )KU3HCHHBIX CUTYallUAX,

paboma c ungopmayueti.

- OPHUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HH(pOpManuu (TeKCTe y4eOHOro
nocoOus, HAyYHO-NIOMYJSIPHOM JIUTEepaType, OWUOJOTHYECKUX CIOBapsX U
CIIPaBOYHMKAX, KOMIIBPIOTEPHBIX 0a3ax JaHHbIX, B MIHTepHETe), aHaIM3UPOBAThH
MH(}OpMaALMIO Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;

- (popmynHpoBaTh 3aMpPOChl U MPUMEHSATH PA3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
OuoJsiornyeckor nHPpopmMaIu, HeOOXOAUMOM JJIsl BEITIOJIHEHUST yUeOHBIX 3a/1a4;

- CaMOCTOSITEIBHO BHIOMPATh ONTUMAIIbHYIO (DOPMY MPEACTaBICHUS OMOJOTMYECKON
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKHU U JP.);

- HCMOJb30BAaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPHU paboTe ¢ OMOJIOrMYECKON
uH(popManuen: TPUMEHATh XUMUYECKUE, (PU3NUECKUE U MATEMATUYECKUE 3HAKU U
CUMBOJIBI, (opmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaThb M
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEJCTBA HATJISAITHOCTH;

6 cihepe o61ad0enun yHuUGEPCAIbHHIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU:
obweHue:

- OCYIIECTBJISITh KOMMYHHKAIIMM BO BCEX cepax *KU3HU; aKTUBHO y4acCTBOBAaTh B
JMaJIoTe WJIM JTMCKYCCHHM MO CYILIECTBY OOCYyKIaemMol TeMbl (yMEHHE 3aaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCUTEIBHO BBIMIOJHEHHUS IpeajaraeMoun
3aJlayy, YUYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMI APYrHMX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

= Pa3BCPHYTO MU JIOTMYHO MH3JIaraTb CBOIO TOYKY 3pPCHHUA C HCIIOJIB30BAHHUEM
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A3BIKOBBIX CPCICTB,

co8MecmHuas 0esimeabHOCMb .

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4eToM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEIH COBMECTHOM ACATENBHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUS IO €€ JOCTUIKEHHUIO: COCTABJIATH IIJIaH JNEUCTBHUM, PACIPEAEIATh POJIH C
y4€TOM MHEHUN y4aCTHUKOB, 00CYXIaTh Pe3yabTaThl COBMECTHON pabOTHI;
npejjiaraTh  HOBBIE TPOEKTHl, OLEHHWBATh HWJEU C T[O3ULIMH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh NO3UTUBHOE CTPATETUYECKOE IOBENCHUE B PA3IUYHBIX CUTyalUAX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM;

6 cghepe oenadenusn yHUBEPCAIbHBIMU PECYAAMUBHBIMU OCHUCMEUAMU:

CaAMOOop2aHusayusl.

HCTIOJB30BaTh OMOJIOTMYECKHUE 3HAHUS JIJIs1 BBISBJICHUS MPOOJIEM U UX PEIICHUS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JIEMCTBUSAX M MOCTYyNKAaX IO OTHOUIEHHUID K YXHMBOM IIPUPOAE, CBOEMY
3I0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pELICHUE;

CAMOKOHmMpPOJb.!

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

IIPUHUMATh MOTUBBI U APT'YMEHTBI APYTUX [IPU aHAIU3E PE3YIbTATOB
JIESITENBHOCTH;

IMOYUOHANLHBIU UHMENNEeKM, NPeOno1a2arujull chopmuposaHHoCmy:

CaMOpCryJnupoBaHusl, BKJIIOYAIOMIICTO CaMOKOHTpPOJIb, YMCHHC IIPpUHUMAThb
OTBCTCTBCHHOCTbE 3a CBOC ITIOBCICHUC, CIIOCOOHOCTh aJalITHPOBATLCA K

OMOIMOHAJIbHBIM U3MCHCHHAM U IIPOABJIATH FI/I6KOCTL;

- BHYTPEHHEW MOTHUBAIMH, BKJIIOYAIOLIEH CTPEMJIEHHE K JIOCTHXKEHHUIO LEIU M

yCIexy, ONTUMHU3M, MHUIIUATUBHOCTHL, YMCHHUC I[CI‘/JICTBOBaTB, HCXo4s1 U3 CBOUX

BO3MOKHOCTEH;

npuxamue ceos u Opyux:

- IPHUHHUMATb CC6$I, ITIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,
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MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIUOKH.

INPEAMETHBIE PE3YJBbTATDI:

YyMEHUE BIJIAJIETh CHCTEMOW OHMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OCHOBOITOJIAraoIIre OMOJIOTMYECKUE TEPMUHBI U TIOHATUS (3KU3HbB, KJIETKA, TKaHb,
OpraH, OpraHW3M, BHJ, TOIYJSIUSI, OHOCHHTE3 OelKa, HACICACTBEHHOCTD,
W3MEHYHUBOCTD, POCT Y PA3BUTHE U JP.);

BJIAJICHUE CHUCTEMON 3HaHUM 00 OCHOBHBIX METOJAaX HAYYHOTO TMO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTMYECKUX UCCIEAOBAHUSIX KUBBIX 00OBEKTOB U IKOCUCTEM
(omucanue, WU3MEpEHHE, MPOBEJACHUE HAOIIOJCHUI); CIIOCOOaMU BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHCHUW B IPUPO/IE;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY CTPOCHHEM U (PYHKIIUSMU: KIETOK
pa3HbIX TKaHEW; OpraHaMM M CHCTEMaMU OpraHOB Yy pacTEHUM; dTarnaMu
KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB; TEHOTUIIOM U ()EHOTHUIIOM;
yMEHHUE peIlaTh IOUCKOBbIE OHOJOTUYECKHE 3a7aud; BBIABIATh MPUUYUHHO-
CJIC/ICTBEHHBIC CBSI3M MEXKJY HCCIECIYEMbIMU OHOJIOTMYECKUMH OOBEKTaMH,
MpoleccaMl M SBJICHUSMH; JejaTh BBIBOABI M TIPOTHO3BI HA OCHOBAaHUU
MOJIYYeHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIBUTATh TUIIOTE3bI, MMPOBEPITH UX IKCIIEPUMEHTAILHBIMHU CPEJICTBAMH,
dbopMyIupysl 1IeTh UCCICNOBAHUS; aHAIM3UPOBAThH MOJYYEHHBIE PE3YJbTAThl U
JIeaTh BBIBO/IBI,

yMEHUE OIEHUBATh dTUYECKHE ACTEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B 001acTH
OMOTEXHOJOTUM U TEHETUYECKUX TEXHOJIOTUH (HampaBjIeHHOE U3MEHEHUE TeHOMa
U CO3/IaHh€ TPAHCTCHHBIX OPTaHU3MOB);

yMEHUE MOTHUBHUPOBATH CBOM BBIOOp Oyayled mMpoecCHOHATBHON JesATeIbHOCTH
B oOylacth OMOJIOTMH, MEIUIIMHBI, OHMOTCXHOJIOTHMH, CEIBCKOI0 XO3SHCTBA;
yrayOmnsTh TO3HABATENbHBIN MHTEpPEC, HAMpaBIEHHBI Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH Mpodeccur U MPOA0HKEHUE OUOJOTHUUECKOTO 00pa3oBaHUs B

OpTraHU3aIMsIX CPEIHET0 MPOPECCUOHATHLHOTO M BBICIIIETO 00pa30BaHHMS.
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COJEPXKXAHUE 3JIEKTUBHOTI'O KYPCA

MoayJb «ArpoTexXHOJI0THU HACTOsIIero u oOyaymero». 10 kiaacc (34 4)

1. BuorexHosorus kak Hayka (4 4)

VcTopusi BOSHUKHOBEHUS HAyKW, OCHOBHBIE Pa3lelibl, CBA3b OWOTEXHOJOTHUHU C
JIPYrUMH Haykamu (Ouojoruei, 00TaHUKOM, 300JI0THeH, MUKPOOHOJIOTHEH, ONOXUMUEH,
dbusnonoruen, reHeTUKOW, MEAUIMHOW) M OTpacisMU MPOMBIIUICHHOCTH (MUIIEBas,
JIerKas), CEIbCKOTO  XO034iicTBa  (KMBOTHOBOJICTBO,  PACTE€HUEBOJCTBO) U

3APaBOOXPAHCHUCM, U3BCCTHLIC BY3bl H HI/H/I, CBSI3aHHEIC C OMOTEXHOJIOTHEH:

» DenepanbHoe roCy1apCTBEHHOE YUPEKICHUE «DenepabHbINA

uccienoBarenbckuil neHTp «dyHaameHTanbHble OCHOBBI OMoTexXHONIOrMM» Poccuiickoi
1.
akagemun Hayk» (OUL] buorexnomoruu PAH);

» QDenepanbHOE  TOCYIApCTBEHHOE  OIOJDKETHOE  HAYYHOE  YUPEXKJICHUE
«BcepocCcuiCKUil  HAyYHO-UCCIIECAOBATENBCKUA  MHCTUTYT  CEIbCKOXO3SMCTBEHHOM
6uorexuonornn» (PI'BHY BHUUCB)?;

» DenepanbHOe  TOCYJIapCTBEHHOE  OIODKETHOE  HAYYHOE  YyUPEKICHUE
«@DenepalbHbI UCCIIENOBATEIbCKUM LEHTP BCEPOCCMUCKHUIT MHCTUTYT T€HETHYECKUX
pecypcoB pactenuit umenu H.M. Basunosay (PI'BHY OUII BI/IP)3;

» DenepanbHOe  TOCYJapCTBEHHOE  OIOKETHOE  HAY4YHOE  yUpEKIEHUE
«Bcepoccuiicknii  HayYHO-HCCIEAOBATEIILCKUNA  MHCTUTYT  CEIIbCKOXO35MCTBEHHOMN
mukpo6rooramy (PI'BHY BHUUCXM)®;

» QDenepanbHOE  TOCYNApCTBEHHOE  OIOJDKETHOE  HAYYHOE  YUPEXKICHUE

«DenepanbHblid  UCCIENOBATENbCKUN LEHTP WHCTUTYT NUTOJOTMM W TE€HETUKHU

+ @enepanpbHOE TOCYIAPCTBEHHOE YyupexaeHue «dDeaepanbHbld HCCIEAOBATEIbCKUNA LEHTP
«DyH1aMeHTalbHbIE OCHOBBI OHoTexHonorun» Poccuiickoit akagemun Hayk» (DUL] buorexnonorun
PAH): opurmansueiii caiit. — URL: http:/www.fbras.ru

* denepanbHOE TOCYAAPCTBEHHOE OIOHKETHOE HAydHOE yupexkaeHue «Bcepoccuilckuii HaydHO-
UCCIICIOBATEILCKUNA HWHCTUTYT CENbCKO-XO3sliicTBeHHON OuoTtexHonorun» (®I'BHY BHUUCE):
ourmanpueii caint. — URL: http:/www.vniisb.ru

*QPeniepaIbHOE  TOCYIApCTBEHHOE  OIO/PKETHOE  HayyHoe — yupexzaeHue «DenepanbHblid
UCCIIEN0BATEIbCKUI LIEHTP BCepOCCUICKUIT MHCTUTYT T€HETUUECKUX pecypcoB pacTteHui umenu H.M.
Basuiioay (OI'BHY ®UILL BUP): opunmansusiii caiir. — URL: http:/www.vir.nw.ru

* denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE HaydyHOe YupexaeHue «Bcepoccuiickuii HayqHO-
HCCJIEIOBATEIbCKUNA HMHCTUTYT CelIbCKO-X03siiicTBeHHOW Mukpobuonorun» (PI'BHY BHUUCXM):
ournmaneuei cait. — URL: http:/www.arriam.ru
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Cubupckoro otnenenus Poccuiickoii akagemun Hayky (OIBHY UIul’ CO PAH)>;

» DenepanbHoe TOCYTApCTBEHHOE AaBTOHOMHOE OOPa30BATENBbHOE YUPEKIACHHE
BbICIIET0 00pa3oBaHusi «MOCKOBCKHM (DU3UKO-TEXHUUYECKHI WHCTUTYT) HAllMOHAIBHBIN
uccnenoBarenbekuit eHTp» (GI'AOY BO MqDTI/I)G;

» DenepanbHOE TOCYapCTBEHHOE OIOXKETHOE O00pa30BATENBHOE YUYPEXKICHHUE
BbICIIETO 00pa3oBaHus «MOCKOBCKHN TOCYAapCTBEHHBIM yHHUBEpcUTET uMeHH M.B.
JIomonocoay (PI'BOY BO MI'Y)';

» PenepanbHOE TOCYapCTBEHHOE OIOHXKETHOE O00pa30BATENBHOE YUYPEXKICHHUE
BbIciero oOpaszoBaHusi «CaHkT-IleTepOyprckuil  rocyaapCTBEHHBIA  YHUBEPCUTET
(®I'BOY BO CII6IY);

» DenepanbHOE TOCYAAapCTBEHHOE AaBTOHOMHOE OOpa30BaTEIbHOE YUPEKICHHE
BbIcIlero  oOpa3zoBaHusi «HoBocuOMpckMii  HAllMOHAJIBHBIM  MCCIIEIOBATEIbCKUN
rocyaapctBeHHbIi yHuBepcute™ (PI'AOY BO HFY)g;

» DeznepanbHOE TOCYJIapCTBEHHOE OIOXKETHOE O00pa30BATENBHOE YUYPEXKIICHUE
BBICIIETO OOpaszoBaHusi «Poccuiickuil rocyaapCTBEHHBIM arpapHblii YHUBEPCUTET —
MCXA wumenn K.A. Tumupszera» (PI'BOY BO PIAY-MCXA wumenun KA.
Tumupsizesa)'’;

= ABTOHOMHasi HEKOMMeEpYecKkass oO0pa3oBaTeibHas OpraHu3alys BbICIIETO

. 11
obpazoBanus «Hay4uno-texHonoruueckuit yauepcutet «Cupuyce» (HTY «Cupuycey) .

°  denepanpbHOE TOCYJAapCTBEHHOE OIO/DKETHOE HayyHoe yupexaeHue «DenepaibHbIN
uccienoBaTenbckuil eHTp MHeTtutyr nuronorun M reHetukn CuOupckoro otaeneHust Poccuiickoit
akanemun Hayk» (PI'BHY Ullul" CO PAH): opunmanshsrit caitr. — URL: http:/www.bionet.nsc.ru

° @enepa’gbHOE TOCYIAPCTBEHHOE AaBTOHOMHOE OOpa30BaTEIbHOE YUPEKIACHHE BBICHIETO
oOpazoBaHus «MOCKOBCKUN (PU3MKO-TEXHUYECKU HMHCTUTYT) HAIlMOHAJIbHBIA HCCIEI0BATEIbCKUN
etp» (PIAOY BO MOTH): odurtmanbusiii caiit. — URL: http:/www.mipt.ru

’ degepallbHOE TIOCYIAapCTBEHHOE OOJDKETHOE 00pa30BaTENbHOE YUPEXKIEHUE BBICHIETO
oOpazoBanusi «MOCKOBCKUH TOCYAapCTBEHHBbIM yHHMBepcureT uMeHH M.B. JlomoHOCOBax:
ourmaneueiii cait. — URL: http:/www. msu.ru

denepanbHOe TOCYIAapCTBEHHOE OIO/KETHOE 00pa3oBaTeNbHOE YUPEXKICHHE BBICIIETO
oOpazoBanus «Cankr-IlerepOyprckuii rocynapctBeHHblii yHusepcuter» (OI'BOY BO CIIOIY):
ounmanbheii caiir. — URL: http:/www.spbu.ru

9 (enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE OOPA30BATEIBHOE YUPEKICHHE BBHICIIETO
oOpa3zoBanus «HoBocHOMpPCKUI HAIMOHANBHBIN MCCIEI0BATENbCKHI TOCYAAPCTBEHHBI YHUBEPCUTET)
(®rAQY BO HI'Y): odurmanshsrii caiit. — URL: http:/www.nsu.ru/n

" ®enepansHoe TOCYTApCTBEHHOE OIOMKETHOE 0OPA30BATENHHOE YUPEHKACHHE BBHICIICTO
oOpazoBanus «Poccuiickuii rocynapcTtBeHHbI arpapubiii yHuBepcuteT — MCXA umenun K.A.
Tumupszesa» (PI'BOY BO PI'AY-MCXA umenu K.A. Tumupszena): odpunmansueii caidt. — URL:
http:/www.timacad.ru/

"' ABTOHOMHAs HeKOMMepUeckas o0OpasoBaTeIbHAs OPraHM3AIMs BBICUIEr0 OOPA30BAHHS
«Hayuno-texnonornueckuit yausepcutet «Cupuyc» (HTY «Cupuycy): odpunnansasii caitt. — URL:
http:/www.siriusuniversity.ru/
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CoBpeMEHHBIE  HAMpaBICHHWS  Pa3BUTUA  arpOOMOTEXHOJIOTHHA.  MeTossl
GUOTEXHOIOTNH B HAYKE M PAKTHKE. JIeMOHCTPALUS BUICOPOINKOB .

Jlabopamopnvie u npaxmuyeckue pabomul

HccnenoBarenbckas padora «Co3maHue OHMOJOTHYECKA AKTHBHBIX J00aBOK
BUTAMHHOB).

HccnenoBatensckass pabota «BbpIBeeHHE HOBBIX COPTOB pAacTEHUH, IMOPOJ
KUBOTHBIX C 33JJaHHBIMU CBOMCTBAMI.

UccnenoBarenbckas padota «Co3nanue OakTepuil, ClOCOOHBIX mepepadaThiBaTh
HEe(Th U YCTPAHSITH MOCIEACTBUS €€ PA3THBOB: TUTFOCHI I MUHYCBIY.

Okckypceus («buotexHonmorus: Hayka U )Ku3Hb») B By3 i HUAN.

2. O0mme NOHATUS OHOTEXHOJIOTHH (2 )
[TonsiTue OMOTEXHOJOTUU. 3aUeM YEJIOBEKY OHOTEXHOJIOTMH, B 4YeM UX
MPEUMYIIECTBO TEpe]l XUMHUUECKUM CHUHTe30M. OCHOBHBIE OOBEKTHI OMOTEXHOJOTHU:

IMIPOMBIINIJIICHHBIC MUKPOOPTaHHU3MbI, KJIICTKH U TKAHU paCTGHI/Iﬁ, JKHNBOTHBIX.

Jlabopamopnvle u npaxmuueckue pabomul
[Ipaktrnueckass padora «Ilpumepsl mpuMeHEHUsT OHUOJIOTMYECKUX OOBEKTOB B

TBOEU KU3HN.

3. OcobeHHOCTH arpoOoMOTEeXHOI0THH (4 1)

[enn u 3amaun arpoduotrexHosorud. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
buorexHomornueckre moaxo sl sl HAJEKHOTO COXPAHEHUS KOJJICKIIUMA TeHETHIECKUX
PECYPCOB PACTCHHM M YKUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VItr0 M KPHOKOJUICKIIHSX.
PocT u pa3BuTHE )XHBOTr0 00BEKTA B 3aMKHYTOW CHCTEME B KOHTPOJIUPYEMBIX yCIIOBUSX:
KaK 3TO BO3MOYKHO.

OcHOBHBIEC TTOMEIICHUS JIJIsl TIOTHOIICHHOM PaboThl JabopaTopuu OMOTEXHOJIOTUN
(TaMuHapHas KOMHATa, CBETOBas, aBTOKJIABHAS KOMHATBI, TIOMEIICHHE IS
MIPUTOTOBJICHHS MIUTATEILHBIX CPeJl, MOCYHAs): X (PYHKITMOHA U OCOOECHHOCTH.

OcHOBHBIC TIPUOOPHI IS OPTaHU3ALMKU J1TA0OpATOPUU OUOTEXHOJIOTHH, HX
GyHKIIMM W BO3MOXXHOCTH (aBTOKJIAB, CyXOKapoBoiul mikad, AUCTHILIATOp, pH-MeTp,
BECHI, JIaMUHAp-OOKC, CTEPUIIM3AaTOp  HMHCTPYMEHTOB, CBETOBas  yCTAHOBKA,
KIIMMaTh4yeckasl kamepa, Y ®-HOHMU3aTOp, XOJIOIWIBHUKHA JIJIi XPaHCHUS MHUTATEIbHBIX
cpen w ap.). MHCTpYMEHTHI JUisl TPUMEHEHHS METOJOB OMOTEXHOJIOTMH pPaCTCHHUU
(mperrapoBanbHasi ~Wrja, CKalblellb, MHUHIET, HOXHUIGI). OCHOBBI TEXHUKHU

6e3omacHocTu Tipu pabote ¢ mpudopamu. OCHOBHBIE TPHUOOPHI I OpPraHU3AIUN

12
CM. npusnoxeHue.
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nabopaTopun OMOTEXHOJIOTUM: aBTOKJIAB, CyX0KapoBoH mikad, nuctuistop, pH-metp,
BECHI, JJAMMHAP-00KC, CTEPUIIN3aTOP NUHCTPYMEHTOB, CBETOBAs YCTAHOBKA,

KJIINMaTU4eCcKass kamepa, Y P-MoHU3aTOp, XOJOAWIBHUKHU ISl XPAHEHUS MHUTATENbHBIX
cpen u Ap. MHCTpyMEHTHl i1 TPUMEHEHHUS METOAOB OMOTEXHOJIOTMH pPACTEHUI:

npcruapoBajibHas Urja, CKaJbIICJb, IIMHICT, HOKHUIIBI.

JlabopamopHvie u npakmuueckue pabonul

[TpakTrueckas padota «KyiapTypHOE pacTeHHE B KyJIbTypalbHOM COCYJIE: OMUIIIH
pacTeHue B MpoOUPKe».

HccnenoBatenbckast pabota «PocT uepeHKOB pacTeHUil B BOJIE C pa3HBIM YPOBHEM

pH».

4. KyabTypa KJeTOK U TKaHeil (8 1)

MeTonbl KyInbTypbl KJIETOK M TKaHedl B cenekuuu. KammycHas KynbTypa.
Kynprypa kierok wu arperatoB kietok. Kynbrypa mpororactoB. IlomydeHue
COMATUYECKUX THOPUIOB METOIOM CIUSHUS N30JIMPOBAHHBIX MTPOTOILIIACTOB.

Krnerounas cenekiusi. Micnonb30BaHue raryjionInA B CENEKIIUH.

[Tpumepsl MpUMEHEHUs KyJIbTYp KJIETOK U TKaHEH B HAyYHBIX MCCIICIOBAHUSAX U B
npaktuke pa3iaudaHbix HUUW: 3HakoMCTBO ¢ muTepaTypoil — Hay4YHBIMU MyOIMKAUSIMU
10 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHUS, S)KUBOTHBIE).

XapakTeprcTUKa KJIETOK, KyJbTHBHPYEMBIX IN Vitro. Mopdorenernieckue myTu
pa3BUTHS KJIETKH IN VItro.

M3BecTHbIE KOJJIEKUMU OMOTEXHOJOTMYECKHX OOBEKTOB — HX pOJb, 3aauH,
coctaB, mnpumepsl (iN  VItr0  KOJUIGKIIMM  pPACTeHWH, KOJUICKIIMH  IITaMMOB
MUKpOOpranu3MoB. CeMuHap Mo MPOYNTAaHHON JIUTEpaType, JOKIAIbl 00yJatomuXCs).

buotexHOI0rHs NPOU3BOACTBA KYJIBTYPBI KJIETOK, TKAHEH U OPTaHOB PACTEHUM.

Jlabopamopnvlie u npaxmuyeckue pabomul
[Ipaktrueckas pabora «IIpoTomiacTsl KIETOKY.
Hccnenosarenbckast pabota « CyliecTByrolue KOJJIEKIUU KIETOK U IITaMMOB
B Poccuu u ux posib B pa3BUTUN FEHETUYECKUX TEXHOJIOTHI.
UccnenoBarenbckas padora «I'.J]. KaprneueHKko Kak reHeTUK-3KCIEePUMEHTATOP U

OMOTEXHOJIO.

5. IluTaresbHBIE Cpeabl IJIA arpoONOTEXHOI0THil (2 U)
Makpo- U MHUKpPORJIEMEHTHI, UCTOUHHKU YIJIEBOJOB, BUTAMHHBI, JKEIHUPYIOLINE

areHThI. TUIbLI NUTATEIBHBIX cpea — KUAKUC U TBCPABIC.
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[TutaTenbHble cpenbl 1151 OUOTEXHOJIOTUN PACTEHUM. Pa3paboTka HOBBIX
IUTATEJIbHBIX CPEJ], B TOM YHCIJIE BKIIOYAIOMUX OMOCTUMYIIATOPHI U IPYTHE PETYIISATOPBI
pocra. Meroasl ONTHMM3alMKA IUTATENbHBIX Ccpel. OCHOBHBIE KOMIIOHEHTBI
NUTATENbHBIX cpell  (MAKpO3JIEMEHThI, MHUKpPOAJIEMEHTBl, HWCTOYHHKM YIJIEpOJa,
BUTAMHHBI, >KEIIUPYIOUIUE AareHThl, PEryJATOpbl pocTa). YpoBeHb pH mnurarenpHOi

Cpezbl U €ro BIUSHUE HA pa3BUTHE pacTeHuil. Becsl, pH-MeTp.

JlabopamopHvie u npakmuueckue pabonul

JlabopaTopHas paborta «llurarenbHble cpeipl W YCIOBUS KyJIbTHBHPOBAHUS,
KYJIbTYpPbl PACTUTEIIBHBIX KJIETOK U TKAHEW».

[Ipaktrnueckass padora «lIpuroroBieHue CTOKOBBIX (MATOYHBIX) pPacTBOPOB
MAaKpO- 1 MUKPOIJIEMEHTOB MTUTATEIBLHOM Cpeibl 10 nporucu Mypacure u CKyray.

[Ipaktnueckass padbora «lIpUroToBieHHe NUTATENBHBIX CpPEI JJi1 BBEICHHS B

KyJBTYpY IN VItroy.

6. Peryasitopbl pocTa Kak (pakTopbl ycnexa OMOTEeXHOJI0TUM pacTeHui (4 1)

Poct u pa3Butme pacrenuil. OcTanbHble J3Tanbl OHTOreHe3a. (OOmue
3aKOHOMEPHOCTH pOCTa PACTEHHM.

OcHOBHBIE KJHacchl (PUTOrOPMOHOB (AyKCHHBI, LUTOKWHUHBI, THOOEPEIINHBL,
ABK, »TriieH u ap.) U X PYHKIMU Ha pa3HbIX dTanax pa3BUTHs PACTECHUS.

M3BecTHbIE TE€HETUYECKUE MEXAHU3Mbl, KOHTPOJUPYIOIIHE POCT MU pPa3BUTHE
pacTEHUN.

DHJIOTEHHBIE U 9K30T€HHBIE PETYIISTOPHI POCTA PACTEHUI B MPOOUPKE.

Jlabopamopnvlie u npaxmuyeckue pabomul
JlabopaTopHas pabota «PeHOTUNHYECKas OLIEHKA POCTa U Pa3BUTHS PACTEHUI B

3aBUCHUMOCTHU OT HAJIN4YUA (bHTOFOpMOHOB B IIMTATCILHOM cpeacr.

7. buorexnoJsiorusi pacrenuii (10 4)

Bo3MoXHOCTH NpUMEHEHUs arpoOMOTEXHOJIOTUI B CEJIEKIIMHU, CEMEHOBOJICTBE U
IUTOMHUKOBOJICTBE.

bone3nu n ummyHurer pacrenuit: ot H.J. BaBunoBa 10 COBpeMEHHOCTH.

YckopeHHass U TPaJWLHMOHHAS CEJIEKIUSA: COKpAIlaeM CPOKH IOJYYEHHUS HOBBIX
coptoB. OcHOBHbIe MeTOnbl cenekuuu. ['nbpuauzanus. opmel ordbopa. OCHOBHBIE
HaIpaBJICHUs] CEJNEKIUU: YIYYIIEHHE YPOKaWHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abMOTUYECKUM (PaKTOpaM.

O3znopoBiieHWE PACTEHUN OT BUPYCOB C TOMOIIBIO METOJIOB OMOTEXHOJIOTHH:
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MCTO/JbI KYJbTYPbI allMKAJIbHBIX MCPUCTEM, TCPMOTCpAIIMK, XEMOTCPAIINU, KPUOTCpaIIuU

U KOMIUIEKCHOM Tepanuu. llosydeHne 0310pOBIEHHOIO IOCAJOYHOIO MaTepHaya —
KITyOHel KapTodess U CaXXEHIIEB IIOI0BBIX KYJIbTYP.

KynbTUBUpOBaHWE pAaCTUTENLHOTO MaTepualia B KyJIbType IN Vitro: oCHOBHBIC
IPUHIUOBI U MOJENH KyJlIbTUBHpOBaHUA. KamrycoreHes, CyCHEH3MOHHBIE KyJbTYpPBI
pacteHnii. MHKpOpa3MHOXKEHUE pacTeHUl. DKOHOMUYECKHH 3((EKT OT BHEIpEHMS
METOJI0B OMOTEXHOJIOTUU B PACTEHUEBO/ICTBO.

Kpuoxpanenune pacrennii. Kpuonporekropsl. IlocTkprorennas perenepanusi.

buosornueckne cpeAcTsa 3alIUTHl PACTEHUM: NPEUMYIIECTBA W MEPCHEKTHUBBI

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

JlabopamopHhvie u npakmuueckue padomol

[Ipaktrueckass pabora «Pa3MHOKEHHE IJIOJIOBBIX PACTEHUN UYEPEHKOBAHUEM H
MUKPOPa3MHOKEHUEM — PUMEP MAITHHBI (HIIA 3eMIISIHUKHU, €5KEBUKH, CMOPOIUHBI )».

[TpakTrdeckas pabora «BBeaeHHe pacTeHUi B KyJIbTypy IN VItro u momnepkanue
YUCTOU KYJBTYPbI IKCIIJIAHTOBY.

[Ipaktrnueckas pabora «Pa3mHoxeHHne KapTodens B TpoOUpKe».

UccnenoBarenbckas padora  «Kak moiy4aroT HoTOMCTBO BETE€TATUBHO
Pa3MHOKAaEMBIX KYJbTYp €CIIU HE CEMEHaMU ?»

UccnenoBarenbckas pabora  «BeIpamuBaHue  pacTeHUI B MPOOUPKEY.

Uccnenosarenbckass pabora «Kak 00Xbsi KOpOBKa ypokail cmacaia — O

COBPEMEHHBIX CIOC00ax OMOIOTUYECKON 3alUThI PACTEHUI.

Moayiab «CoBpeMeHHbIe OMOTEXHOJOTHHU B cejiekuum». 11 kiaace (34 4)

1. TI'eneTuueckue pecypcbl Poccumn (6 1)

Ctpareruu coxpaHeHHs TeHETHYECKUX pecypcoB. CoxpaHeHue pacTenui in Situ u
ex situ.

buopecypcubie koimekunu Poccun. Kosuiekius TIeHETHYECKUX PECypCOB
pactenuit BUP. T'epOapuit BUH. Komnekuus reHeTHUYECKUX PECypcoOB KUBOTHBIX
BHUUI'PXK. Komnexkuun kinetok u mrammMoB BHHUHUCXM. JlemoHcTpanus

13
BHUICOPOJIUKOB .

JlabopamopHhvie u npakmuyeckue pabomol

UccnenoBarenbckas padora «Ilo marepuanam gopyma «l'eHeTHUECKHE PECYPCHI

B Cm. MIPUIIOKEHUE.

18



Poccuny» (BbIOpaTh 1H000# AOKIAaA U MOJATOTOBUTH IO HEMY COOOIIEHUE).

2. OCHOBBI TeHETHKHU M cejieKIuM (8 1)

HacneacTBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTaHU3MOB.
V3MeHYHBOCTh MyTaIllMOHHAs U MOTU(DUKAITMOHHASI.

['en — MarepuanpHbId HOCUTEIb HACJIEACTBEHHOCTH W  HW3MEHYHUBOCTHU.
HyxiienHoBble kucnoThl. Jlokamu3anus reHeTUYecKOoro Marepuaina B Kierke. Jlenenue
kietok. Pernmukanus JJTHK. OcHoBHas norma modnekyssipHoi Ouonoruu. Tpanckpumius.
Tpancnsauus. Myranuu.

3aKOH TOMOJIOTUYECKUX PSAJIOB B HacieACTBeHHOU n3mMenunBoctu H.M. BaBuiioBa

B 1920 1 2020 rr. [IemoHCcTpanus BI/II[eOpOJII/IKOBM.

JlabopamopHhvie u npakmuueckue pabomul
[Ipaktrueckast pabota «MoaudukauoHHas K3MEHYUBOCTh B IPUPOE» (coOpaTh
U CPaBHUTH JINCThS, IBETKU C OJHOTO PACTEHUS W/WIH C Pa3HBIX).

HccnenoBarenbckas padota «I'MO — 310 MyTauuu Ui Moau@uKauun?»

3. Un:kenepusi B 0uoJsiorun pacrenmii (15 4)

KireTouHast ¥ reHHas MHKEHEPUs pACTEHHUN JUIsl pa3BUTHS CEJICKIIUH.

[IpupoAHO-TpaHCIEHHBIE PACTEHU.

Pacrenus-6nogadbpuku.

buoTtexHonorndyeckre MeToIbl B CEJEKIIMU PACTCHUH.

['eHeTnyeCcKOE€ peNakTUPOBAaHUE KYyJIbTYPHBIX pacTeHud. YeM reHerndeckoe
pEeAAKTUPOBAHUE OTIIMYAECTCS OT FTE€HETUUYECKONH MOIM(UKALIUH.

[Torck HOBBIX TEHOB-MHUIIICHEH: CYIIECTBYIOIME MeToauKu. [IpoBenenue in silico
aHanm3a.

['eHHass uWHXEHEpUs 3E€pHOBBIX KyJIbTyp. ['€HHas HHKEHEPHUS XJIOMYaTHHUKA.
['enHas nHKeHepus ToMarta. ['eHHas WHXeHepus COU. |'eHHas WHKEHEpPHUs IJI0JIOBBIX

KynbTyp. [eHHas HEKeHepHs kapToders. JJeMOHCTPALHS BUICOPOIHKOB .

Jlabopamopuvle u npakmuyeckue pabomol
[Mpaktuyeckas pabora «IIpoBenenwue in SilicO aHanu3a A1 MOMCKA HOBBIX T€HOB-

MUILICHEH IJI peaKTUPOBAHUS KYJbTYPHOTO pacTeHusl (Ha BHIOOD)».

4. Wn:keHepusi B 0M0JI0TUHU KUBOTHBIX (5 1)

COBpeMeHHBIe MCTOJAbI B JKHMBOTHOBOJICTBC: TpaHCILUIAHTAIUA 3M6pI/IOHOB,

14

CwMm. npunoxeHue.
15

CM. npusnoxeHue.
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XUMCPHBIC J)KUBOTHBIC, KTOHHPOBAHHUC.

I'ennas HHXXCHCPUA B )KUBOTHOBOACTBC.

Jlabopamopnvle u npaxmuueckue pabomul

[Mpaktrueckas padora «IIpoBenenue in Silico aHanm3a A MOMCKa HOBBIX TCHOB-
MULIEHEHN I PEAAKTUPOBAHUS )KUBOTHOT0» (Ha BBIOOD).

HccnenoBarenbckas padota «I'eHHas nHXKEeHepus )KMBOTHBIX: apTyMEHTHI 3a U

POTUBY.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temuvl 3anamuu

Konuuecmeso

yacoe

OcHosHoe cooeporcanue

Buovwl oesmenvnocmu obyuarowuxcs

MoayJib «ArpoTexXHOJ0rHM HacTosmero u oyayumero». 10 kiacc

1. buorexHosiorusa Kak Hayka

4

M cTopus BO3HUKHOBEHHUS HAYKU,
OCHOBHBIE pa3/Ieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMHU HAyKaMH
(bnomorueii, 60TaHUKOM, 300JIOTHEH,
MHUKPOOUOJIOTHEH, OMOXUMHUEH,
dbusuonorue, reHeTUKOM, MEIUITUHOMN )
U OTPACIISIMU TTPOMBIIIIJIEHHOCTH
(mumieBasi, Ierkasi), CeJIbCKOTro
X03s1CcTBa ()KUBOTHOBOJICTBO,
PaCTEeHHEBOJCTBO) U
3paBOOXPaHEHNEM, U3BECTHBIC BY3bl U
HIU, cBsi3aHHBIC ¢ OMOTECXHOJIOTHUCH:
®UILI buorexnonoruu PAH, ®I'BHY
BHUNCB, ®I'BHY ®UILI BUP,
®I'bHY BHUNCXM,

PackppIBaTh cofiepyKaHe TEPMUHOB H
MOHSATUM: HAyKa, OMOTEXHOJIOTHS,
arpoOHOTEXHOJIOTHH.

OnuchIBaTh MPOIIECC BBHITTOJTHCHHUS
WCCJICIOBAHUIA U TTPOTHO3UPOBATH
PE3yNbTAThl KCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAyUHBIC
[IIKOJIBI B 00JIACTH OMOTEXHOJIOTHH.
PaznuyaTh pasnenbl OMOTEXHOJIOTUN
KaK HayKH.

CpaBHHBATh CBS3b OMOTEXHOJIOTHH C
Pa3TUYHBIMK OTPACIISIMA HAYKU U
MIPOMBIIIJICHHOCTH.

BBISBISITE pa3inuus MEXIy pasieiamMu
ounorexHosoruu. ®opmMyaupoBaTh U

O0OBACHSTH MPUHLIUI PA3BUTHS HAYKH
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Temuvl 3anamuui

Konuuecmeso

OcHosHoe coOoeporcanue

Buovwl oesmenvrnocmu obyuarouwuxcs

yacoe
OI'bHY Ulul" CO PAH,
OUOTEXHOJIOTHH.
OI'AOY BO MOTNH,
BrinosHeHNE NpeToKEHHBIX
dI'bOY BOMI'Y,
uccienoBarenbekux padot: «Coznanue
dI'bOY BO CIIoI'Y,
OMOJIOTUYECKH aKTUBHBIX T00ABOK U
OI'AOY BO HI'Y,
BUTAMUHOBY, «BbIBEeICHIE HOBBIX
OI'bOY BO PITAY-MCXA umenu .
COPTOB pacTeHUil, NOPOJ )KUBOTHBIX C
K.A. Tumupsizesa. .
3aJJaHHBIMU CBOWCTBaMm», «Co3naHnue
CoBpeMEHHbIE HAIIPABIICHUS Pa3BUTHS .
. OakTepuii, ClIOCOOHBIX MepepadaThIBATH
arpoOuoTexHoyoruii. MeTo bl
HEe(PTh U yCTPAHITH MOCIECACTBUSA €€
OMOTEXHOJIOTUH B HAYKE U MPAKTUKE
Pa3JIMBOB: TTIOCHl U MUHYCHD».
DKCcKypcusi « BUOTEXHOJIOTUS: HayKa U
PKU3Hb» B BYy3 win H1N
2. O01Iye moHATHS 2 [ToHsTHE OMOTEXHOJOTUH. 3aUeM PackpbiBaTh coepkaHue TEPMUHOB U

OHMOTEXHOJIOTUHA

YEIIOBEKY OMOTEXHOJIOTHH, B YEM HX
MPEUMYIIIECTBO Mepe]l XUMUYECKUM
cruHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTHH: TTPOMBIIIJICHHBIS
MUKPOOPTAaHU3MBI, KJIETKH U TKAaHU
pPACTEHUH, )KUBOTHBIX.

[IpakTuueckas padota «IIpumepsl

MMOHSTHI: 00BEKTHI OMOTEXHOJIOTHH,
KJICTKH U TKQaHU PACTCHUMN, KUBOTHBIX,
MHUKPOOpPTaHU3MEI.

OnuceIBaTh Mpouece
OHMOTEXHOJOTHYECKOTO IMMPOU3BOJICTRA.
XapakTepu30BaTh Pa3IUIHbIC OOBEKTHI

OMOTEXHOJIOTHIA.
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Temuvl 3anamuui

Konuuecmeso

yacoe

OcHosHoe coOoeporcanue

Buovwl oesmenvnocmu odyuarowuxcs

IIPUMCHCHUA OMOJOrHYECKUX 00BEKTOB

B TBOEU KU3HN))

Paznuuath NpOMBIIUICHHBIE
MUKpPOOPTaHU3MbI, KJIETKU U TKaHU
pacTeHUH, )KUBOTHBIX KaK
OUOTEXHOJOTUYECKUE OOBEKTHI.
CpaBHHBaThH MEXTy COOOM TIPOIIECChI
XUMUYECKOTO CUHTE3a U
OUOTEXHOJIOTHH.

Brisiensate Hanbosnee 3 PpekTUBHbBIE
00BEKTHI OMOTEXHOJIOTHUH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOEHUS U (QYHKIINH Pa3IAYHBIX
OMOJIOTUYECKUX 0OBEKTOB.
DopMyIUpOBaTh U OOBACHITH TPUHIIUIL
paboThl OMOTEXHOJIOTUYECKOTO
MPOU3BOJICTBA BRIOPAHHOM TPYIIITHI

BEIIECTB/ MaTepPUAIIOB

3. OcobennocT

arpoOHMOTEXHOJIOTUN

[{enu 1 3aga4n arpoOMOTEXHOJIOTHUH.
OcHOBHBIE 00BEKTHI
arpoOMOTEXHOJIOTHH.

buoTexHOIOrHUecKHue MOaX0Ibl

PackpbIBaTh coJiepKaHue TEPMUHOB U
[NOHATUHN: COXPAaHEHUE PACTEHUN U
PKUBOTHBIX, BUJIbI KOJUIEKLIUU

TCHETUIECKOTO pa3HOOOpa3us.
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Temuvl 3anamuui

Konuuecmeso

yacoe

OcHosHoe coOoeporcanue

Buovwl oesmenvnocmu odyuarowuxcs

TUTS HAZIS)KHOTO COXPAaHEHUS KOJIICKIIUI
TCHETUIECKUX PECYPCOB PACTEHUHN U
PKUBOTHBIX. [IOHSTHS O MOJIEBBIX, IN
vitro

U KpUOKOJIIEKIUsIX. PocT u pa3Butue
YKUBOTO 00BEKTa B 3aMKHYTOH CHCTEME
B KOHTPOJIMPYEMBIX YCIOBHUAX: KaK 3TO
BO3MOXHO. OCHOBHBIC TTOMEIIICHUS IS
MOJIHOIIEHHOM paboThl TabopaTopuu
OMOTEXHOJIOTHH (JTaMUHApHAsi KOMHATa,
CBETOBas, aBTOKJIABHAsI KOMHATHI,
MTOMEIICHHE IS IPUTOTOBJICHHS
MUTATEBHBIX CPEJl, MOCUHAS): UX
(GbyHKIIHOHAT B OCOOSHHOCTH.
OcHOBHBIE PUOOPHI IJIsT OpTraHU3AIIH
1abopaTopuu OMOTEXHOJOTHH, UX
(GYHKUIMY U BO3MOXXHOCTH (aBTOKJIAB,

CyX0>XapoBo# mKkad, AUCTUILISATOP,

OnuceIBaTh NPOLIECC COXPAHEHUS U
Pa3MHOKEHHUS pPaCTEHUMN

B KOHTPOJIUPYEMBIX YCIOBUSX CPE/IBI.
XapakTepu3oBath (as3bl pocTa u
Pa3BUTHS PACTEHUHN B 3AMKHYTOU
CUCTEME.

PaznuyaThk npeuMymiecTsa u
HEJOCTAaTKH Pa3INYHbIX TUIIOB
KOJUIEKIIUM.

CpaBHUBATH 3Tambl pabOTHI B
1ab0opaTopuu OMOTEXHOJIOTHH.
Brispisite Hanbonee sppekTuBHbIC
MPUEMBI JJIs1 COXpaHEHUsST 00pa3IioB
PAcCTEHU U )KUBOTHBIX.
XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUs U PYHKIIMU 00pa31IoB
pacTEHUN.

DopMyIUpOBaThH u OOBSCHSTH

MPUHLNAI KPUOKOHCEPBALIMYU PACTEHUI
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5 Konuuecmeso
Temwt 3anamuii OcHoeHoe coOdeparcanue 4acos Buowl desmenvnocmu ooyuarowuxcs

pH-meTp, Bechl, TaMuHap-00KC, CTEPUITU3ATOP UHCTPYMEHTOB, CBETOBAs
yCTaHOBKa, KJIMMaTuyeckas kamepa, ¥ ®-uoHu3aTop, X0J0AUIbHUKY 15
XpaHEHMsI MUTATENbHBIX CPEe U JIp.).

NHCTpyMEHTHI 15l MPUMEHEHHSI METOI0OB OMOTEXHOJIOTUN PACTCHUI
(mpenapoBayibHas UTJIa, CKAJbIIEIb, TUHIIET, HOKHUILIBI). OCHOBBI TEXHUKHU
6e3omacHoCTH pu padoTe ¢ npudopamu. OCHOBHBIE MPUOOPHI IS
OpraHu3aluu Ja00paToOprun OMOTEXHOJIOTHH: aBTOKJIaB, CYX0KapoBoil mKkad,
aucTuuaTop, pH-meTp, Bechl, JaMuHAp-00KC, CTEPUITN3aTOP UHCTPYMEHTOB,
CBETOBAasl yCTaHOBKA, KJIUMaTuueckas kamepa, Y O-uoHu3aTop, XOJ0AWIbHUKH

AJI XPaHCHUA TUTATCIIbHBIX CPCI U AP.
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Temuvl 3anamuui

Konuuecmeso

yacoe

OcHosHoe coOoeporcanue

Buovwl oesmenvnocmu odyuarowuxcs

NHCTpYyMEHTBI 1711 NPUMEHEHUS
METO/I0B OMOTEXHOJIOTUU PACTCHUIA:
penapoBajgbHas Urja, CKaJbIIelb,
[MUHIET, HOKHUIBI.

[IpakTuyeckas pabora «KynpTypHOe
pacTeHHE B KyJIbTYPAJIBHOM COCYZE:
OTIHIIINA PACTEHUE B IPOOUPKEY.
WccnenoBatenbekas pabora «Poct
YEPEHKOB PACTEHUI B BOJIE C Pa3HBIM

ypoBHEM pH»

4. KynbTypa KJIETOK U TKaHEH

MeToabl KyJIbTYphI KJIETOK U TKAHEU B
cenexkuuu. KamnycHas KyaeTypa.
KynbTypa KIIETOK U arperaTtoB KJIETOK.
KynbTypa nporomnactos. [lomyueHue
COMATUYECKUX TMOPUI0B METOIOM
CIUSTHUSI U30JIMPOBAHHBIX
IPOTOILIACTOB.

Kiierounas cenexuus. Mcnonb3zoBanne
ranjaOuINU B CEJICKIMH.

[[prMepbl TPUMEHEHHUS KYJIbTYP KJIETOK

Y TKAHEU B HAYYHBIX

PackppIBaTh conep:kaHue TEPMUHOB U
MOHATUI: KaJlTyC, MPOTOILIACT,
COMaTHUYECKU THOPU, TarIon/I,
[ITAMM.

OnuchIBaTh MPOLECC KYJIbTUBUPOBAHUS
KJIETOK Y TKAHEN pacTeHUM U
PKUBOTHBIX.

XapakTepu30BaTh Pa3HbIE Tallb
KYJIbTUBUPOBAHUSI KIIETOK U TKaHEU
PacCTEHUN U )KUBOTHBIX.

Brisiisate Hanbosee 3 PpekTuBHbIE
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Temuvl 3anamuui

Konuuecmeso

yacoe

OcHosHoe coOoeporcanue

Buovwl oesmenvnocmu odyuarowuxcs

UCCJIEIOBAHUSIX U B MPAKTUKE
pasznmunbix HUM: 3HakomcTBO €
JIMTEPATYPOX — HAYYHBIMU
MyOTUKAIMSAMU IO Pa3HBIM 00bEKTaM
(MUKpOOBI, pacTEHUs, )KUBOTHBIE).
XapakTepuCTUKa KIETOK,
KyJIbTUBUPYEMBIX IN Vitro.
MopdoreHeTHIecKre MyTH Pa3BUTHS
KJICTKH IN Vitro.

13BecTHBIC KOJUICKIIUU
OMOTEXHOJIOTHYECKIX 00BEKTOB —

UX POJIb, 33a4H, COCTaB, MpUMepsI (in
VItrO KOJUIEKIIUY pacTeHUH, KOJUICKIIMH
ITAMMOB MUKpOOpTranu3MoB. CeMuHap
M0 MPOYUTAHHOMN JIUTEPATYPE, JOKIAIbI
00yJaroImxcs).

brotexHoI0THsA NPOU3BOICTBA
KyJIbTYPBI KJIIETOK, TKAHEH ¥ OPTaHOB

pacTEHUN.

METO/Ibl KYJIbTUBUPOBAHUS KJIETOK U
TKaHEW PACTCHUH, )KUBOTHBIX,
MUKPOOPTAaHU3MOB.

XapakTepru3oBaTh 0COOCHHOCTH
CTpOCHUS U (DYHKIIMU KJIETOK U TKaHEH
pacTEHU, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

DopMyIHPOBATH U OOBICHATH IPUHIIUI
BBKMBA€MOCTH, POCTA U PA3BUTHS

KYJIbTUBUPYEMBIX KJIETOK U TKAHEN
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[IpakTuyeckas padora «lIpoTomnactsl
KJICTOK).

HccnenoBarenbckas paboTa
«Cyl1eCcTBYIONIME KOJUICKIINH KJIETOK U
mTaMmMoB B Poccuu u ux poss B
Pa3BUTUY T€HETUYECKUX TEXHOIOTHIN.
HccnenoBarenbckas padora «I7. 1.
KaprneueHko Kak reHeTHK-

OKCIICPUMCHTATOP U OMOTEXHOJIOTY

5. IlutarenbHble Cpeapl AJIst

arpoOMOTEXHOJIOTU I

Maxpo- 1 MUKPOIJIEMEHTHI, UCTOUHUKHU
YTJ1€BOJIOB, BATAMUHBI, KEIUPYIOIINE
areHThbl. TUIIBI MUTATENBHBIX CPEN —
PKUJIKHE U TBEPJbIE.

[TuTaTenbHbIC Cpeabl s
OnoTexHOJIOrMH pacTeHui. Pa3paboTka
HOBBIX IMUTATEJBHBIX CPEJl, B TOM YHCIIe
BKJTFOYAIOUTNX OMOCTUMYJISITOPHI U

NPYTHUE PETYIATOPHI pocTa. MeTobl

PackpbIBaTh COJIepKaHUE TEPMUHOB U
MOHATUI: MUTATENIbHAS Cpea,
KOMIIOHEHTBI IUTAaTEIbHOU cpeasl, pH
pactBopa.

OnuceIBaTh MPOLECC TPUTOTOBIICHHUS
MUATATEIBHBIX CPEM JUISl PA3HBIX
00BEKTOB.

XapakTepu3oBaTh MPOLECC
[PUTOTOBJICHHS TUTATEIbHBIX CPEJl B
3aBUCUMOCTH OT BEIOPAHHOTO 00BEKTa

WCCIIEIOBAHUS.
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ONTUMHU3AIMU TUTATEIbHBIX CPEI.
OCHOBHBIE KOMITOHEHTHI TUTATEIbHBIX
cpen (MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTBI, UICTOYHUKH YTJIEPO/IA,
BUTAMUHBI, )KEJIIUPYIOIIUE areHTHI,
PEryJIATOPHI POCTA).

YpoBeHb pH nuTaTensHOM Cpeasl U €ro
BJIMSIHUE HAa pa3BUTHUE pacTeHUM. Becsl,
pH-metp.

JlaGoparopHas paboTta «IIutaTeabHbie
Cpeadbl U YCIOBUS KYJIbTUBUPOBAHUSI,
KYJIbTYpPbl PACTUTEIIbHBIX KJIETOK U
TKAHEW.

[IpakTuueckas padota «I[IpuroroBieHue
CTOKOBBIX (MAaTOYHBIX) PACTBOPOB
MaKpO- U MUKPO3JIEMEHTOB
MUTATENBHOU Cpebl IO MPOIUCH
Mypacure u Ckyray.

[IpakTuueckas padota «I[IpuroroBnenue
MUTATEJbHBIX CPEJ 711 BBEJICHUSI B

KyJbTYpY IN Vitro»

Pa3nuyath TUIBI MUTATENbHBIX CPEJl B
3aBUCUMOCTH OT 3a/1a4u
KyJIbTUBUPOBAHUS.

CpaBHHMBaTh paCTBOPUMOCTH BEILIECTB
BO BpeMs IIPUTOTOBIICHUS MUTATEIHHBIX
cpen. CpaBHUBATH TUIIBI MUTATEIHHBIX
Cpell B 3aBUCUMOCTH OT UX COCTaBa.
BrisBisiTh Harbosee BaxkKHbIC
KOMIIOHEHTHI MUTATEILHOMN Cpebl U
POrHO3UPOBaTh YPPEKT OT HEXBATKU
Ka)KJI0TO U3 KOMIIOHEHTOB.
XapakTepu3oBaTh (PyHKIIUU
KOMIIOHEHTOB IMUTATENbHBIX CPEI.
DopMyIUPOBATH U OOBICHITH IPUHIIUI
KyJIbTUBUPOBAHMS PACTCHHI Ha
MUTATENIbHBIX CPEIaX Pa3IMuYHOTO

COCTaBa
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6. Perynaropsl pocta Kak
(bakTopsl ycrexa

OHMOTEXHOIOTHUU paCTGHI/Iﬁ

4

Poct u pazButue pacrennii. OctaibHble
STarbl OHTOTE€HE3A.

OO6muIre 3aKOHOMEPHOCTH POCTa
pacTEHU.

OcHOBHBIE K1acChl (PUTOrOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruooepeunbl, ABK, aTtuien u ap.) u
uX (QYHKIIMU Ha pa3HBIX dTarnax
Pa3BUTHUSI PAaCTCHUS.

3BeCTHBIE TEHETUYECKUE

MEXaHU3MbI, KOHTPOJIUPYIOIIHUE POCT U
pa3BUTHE PACTCHUM.

OHJIOTEHHBIE U SK30T€HHBIE PETYIISITOPHI
poCTa pacTeHU B MPOOHUPKE.
JlaGoparopHas pabota
«DeHoTunMYecKas OLeHKa pocTa U
pa3BUTHUS pACTEHUI B 3aBUCUMOCTH OT
HaTM4us PUTOTOPMOHOB B TUTATEIIHHON

cpene»

PackpbIBaTh CoAepKaHNE TEPMUHOB U
NOHATUN: (PUTOTOPMOHBI, PETYIATOPHI
pocTta pacteHuii. OnUCHIBaTh IIpoLECC
pOCTa M pa3BUTHUS PACTECHUM.
XapakTepu30oBaTh MPOIIECC POCTA U
Pa3BUTHS PACTEHUI B 3aBUCUMOCTH OT
FEHOTHIIA U OKPY’KAIOIIMUX YCIOBUN.
Pa3znuyath QyHKIHUU PETYISATOPOB
pocra.

CpaBHHBaTh QYHKLIUU PETYISTOPOB
pocra.

BbIsSBIATE GYHKIIMH PETYISITOPOB POCTa
MO MPEJIOKEHHBIM dPdeKTam.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOEHHUA U (PYHKIHMH Pa3IAYHBIX
(UTOrOPMOHOB.

DopMyIUpPOBaTH U OOBSICHITH MPUHIIHI
BO3/ICICTBUS (PUTOTOPMOHOB Ha POCT U

pa3BUTHE PACTCHUN
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7. BHOTEXHOJIOTHUS pACTEHUI

10

B03MOXHOCTH TPUMEHEHUSA
arpoOMOTEXHOJIOTUI B CEIEKIINH,
CEMEHOBOJICTBE U TIMTOMHUKOBOJICTBE.
bose3Hu 1 IMMYHHUTET PAaCTEHUM: OT
H.I. BaBuioBa 10 COBpEMEHHOCTH.

Y CKOpEeHHas U TpaAuLMOHHAs
CEJIEKLUS: COKpAIIaeM CPOKH
[OJIy4E€HMS HOBBIX COPTOB. OCHOBHBIE
MeTO/Ibl cenekuun. ['ubpunnzanms.
®opMmbl 0T60pa. OCHOBHBIE
HaIpaBJICHUs CEJICKIUU: YIyUIllICHUE
YPOKAaUHOCTH, YCTOMYMBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

O310pOBIIEHNE PACTEHH OT BUPYCOB C
MOMOILBIO METOJJOB OMOTEXHOJIOTUU:
METO/Ibl KyJIbTYPhI allUKATbHBIX
MEPHUCTEM, TEPMOTEPAIHH,
XEMOTepaIny, KpUOTEpaIruy U
KOMIUIEKCHOM Tepanuu. [lonydyenue

03A0POBJICHHOI'O IMMOCAJ0OYHOT'O

PackpbIBaTh coJiepKaHUE TEPMUHOB U
MOHSITHUI: CEJICKIMS, CEMEHOBO/ICTBO,
MATOMHHUKOBOJCTBO,
MUKPOPa3MHOKEHUE PACTEHUM,
03I0pPOBJICHUE PACTCHUM.

OnuceIBaTh mpouece
MHUKPOPa3MHOKEHUS PaCTCHUH,
CO3/1aHUsI HOBOTO UCXOJIHOTO Marepuaia
TSI CeJIeKITNH, 0TOOPa, 0310POBIICHHUS
PACTEHHI U MOJIy4EHUS
03I0OPOBJIEHHOT'O TIOCAJ0YHOI0
MaTepurana.

XapakTepu30BaTh MPOLIECC YCKOPEHHON
Y TPAAULIMOHHOW CEJICKIINH,
MHUKPOPA3MHOXKEHHS, 03/I0POBIICHUS
pacCTECHUM.

PaznuyaTh METO/IBI CENIEKIIUU, CTTOCOOBI
03710pOBJIeHUS pacTeHuid. CpaBHUBATh
METOBI CEJIEKIUH, CIIOCOOBI
030POBJICHUS PACTEHUM. BBIABIATH

HanOoJIee 1 HauMeHee
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MaTepuana — KiIyOHel kapTodens u
CaXCHIIEB IUIOJIOBBIX KYJIBTYP.
KyapTUBHpOBaHUE PACTUTEIBHOTO
MaTepuaia B KyabType in Vitro:
OCHOBHBIE TPUHIUIIBI U MOJEJH
KyJbTUBUPOBaHUs. Kamnycorenes,
CYCIIEH3UOHHBIE KYJIbTYpPbl PACTCHH.
MUKpOpa3MHOKEHUE PACTCHUM.
DKOHOMUYECKHI 3(PPEKT OT BHEAPEHUS
METOJI0B OMOTEXHOJIOTHH B
pacTeHneBoACTBO. Kpnoxpanenue
pacTEHUN.

KpuonpoTekTopsl.

[locTKpHOTreHHas! pereHepanus.
buosiornueckne cpecTa 3amuThl
pacTEHUN: IPEUMYILECTBA U
NEPCHEKTUBBI IPUMEHEHUS.

Tepmoc u cocyn JIproapa ¢ KuIKuM
a30TOM, KPHOIIPOOUPKH.
[IpakTuueckas pabota «Pa3mMHOXeHHE

IIJI0A0BBIX paCTeHI/IfI YCPCHKOBAHHUEM

A pexTUBHBIE CTOCOOBI TOTYUCHUS
MCXOJTHOTO MaTepualia

JUTS CEJIEKITUU; 0370POBIICHUS
pacTEHUI.

XapakTepu3oBaTh OCOOCHHOCTH U
(YHKLIUHA METOAOB CENEKIINH, CIIOCOO0B
03/I0POBJICHUS PACTCHUMU.
DopMynHpoBaTh U OOBICHITH MPUHIIUIT
TPAJULIMOHHON U YCKOPEHHON
CeJIeKUMHU, TPUHIIUI pabOThl TOTO WA

WHOT'O METO/J1a 03/I0POBJICHUSI PACTEHUI

32



Temuvl 3anamuui

Konuuecmeso

yacoe

OcHosHoe coOoeporcanue

Buovwl oesmenvnocmu odyuarowuxcs

1 MUKPOPa3MHOKEHUEM — IIPUMEP
MaJIMHBI (UM 3€MIISIHUKH, €KEBUKH,
CMOPOJIUHBI)».

[IpakTuueckas pabora «BBenenue
pacTeHuil B KyJlbTypy in Vitro n
NOJJIepKaHUE YUCTOU KyJIbTYpPbl

OKCILJIAHTOB)).

[IpakTuueckas pabota «PasmHoXeHHE

KapToQess B IPOOUPKE.
Hccnenosarenbckas padora «Kak
MOJIy4ar0T TOTOMCTBO BETE€TATUBHO
PA3MHOYXAEMBIX KYJIbTYp €CJIH He
cemenamu?» MccnenoBarenbckas
paboTta «BrIpamuBanue pacTeHH B
pOOUpKE».

WccnenoBatenbekas padota «Kak
00KbsI KOPOBKA ypOrKai cracaia — o
COBPEMEHHBIX CITOCO0ax

OMOJIOTUYECKON 3aIUTHI PACTCHUIN

WMTOTO 110 MOJIYJIIO

34
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MonayJb «CoBpeMeHHbIe OMOTEXHOJIOTHHU B ceekuum». 11 kinace (34 4)

1. 'eneTnueckue pecypcsl

Poccun

6

Crtparerun coxpaHeHHUsI TEHETUYECKUX
pecypcoB. CoxpaHeHue pacTeHui N Situ
U ex situ.

buopecypcHbie kojuekiiuu Poccun.
Kosnekius reHeTHuecKux pecypcoB
pactenuit BUP. I'epbapuit BH.
Koutekiusi reHeTUHYECKUX PECypCOB
skuBoTHEIX BHUUMI PK. Koymieknnu
kieTok ¥ mramMmmoB BHUMCXM.
Hccnenosarenbckas padota «llo
MatepuanaMm gopyma «I'eHeTHYeCKHe

pecypcel Poccuny

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHSATHI: COXpaHEHUE pacTeHuit in situ
1 eX Situ.

OnuchIBaTh MPOIECC COXPAHCHHUSI
pacTeHHI B yCIIOBHUX IN Situ u ex situ.
XapakTepru30BaTh CIOCOOBI COXPaHCHUS
pacTeHuii B ycioBHsx in Situ u ex situ.
Pa3nuuathk criocoObl COXpaHEHUs
pacTeHHMid B yCIIoBHsX IN Situ u ex situ.
CpaBHHMBATh OCOOEHHOCTH COXPAaHEHHUS
pacTeHui B ycaoBusx in Situ u ex situ.
BrisBisiTe Hanbosee 3 heKTUBHBIM
puéM JIUTsI COXPAHEHUST KOHKPETHOTO
00pasia pacTeHUH.

XapaxkTepu3oBaTh 0COOCHHOCTH U

(GyHKIIH.

DopMynHpoBaTh U OOBICHSITH
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npuHIMI IN Situ 1 ex Situ coxpaHenus

FeHETUYECKUX PECYpPCOB PaCTEHUMN

2. OCHOBBI T€HETUKH

1 CCIICKIINU

HacnencTBeHHOCTh M1 U3MEHUYHMBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
opranu3moB. I3MeHUYnBOCTH
MyTaIlMOHHAs ¥ MOJIU(PUKAITMOHHAS.

[ 'eH — maTepuagbHbI HOCUTEIb
HACJIEACTBECHHOCTH U N3MEHYMUBOCTH.
HykenHOBBIE KHCIIOTHI.
Jlokanu3alus reHeTHYECKOTro
MaTepuaia B KieTke. JleeHue KIeTok.
Permukarus JIHK. OcHoBHas jorma

MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancnsuusa. Myranuu.

3aKOH TOMOJIOTHYECKHUX PS0B B
HacjiaeACTBeHHOM n3MenyuBoctu H.M.
Basuiiosa B 1920 u 2020 rT.
[IpakTruueckas pabora
«MoaudukanmoHHas U3MEHUYUBOCTh B

npupozae» (coopaTh U CpaBHUTH

PackpbIBaTh cojiepkaHue TEPMUHOB U
MMOHSATHUN: HACJICACTBEHHOCTb,
W3MeHUYMBOCTh, reH, JIHK, PHK, Gemnok,
3aKOH TOMOJIOTHYECKUX PSJIOB B
HAaCJICICTBEHHON U3MEHUYUBOCTH.
OnuchiBaTh MPOSIBICHUS
MOJAU(PUKALMOHHON U MyTallHOHHOMN
n3MeHuYnBOCTH, cTpoenne JJHK u PHK,
OCITKOB.

XapakTepu30BaTh CTPOCHHUE U (YHKITUH
HYKJIEMHOBBIX KHUCIIOT, OEJIKOB.
PaznuuaTh THUITBI U3MEHYHUBOCTH.
CpaBHMBATh MYTallMOHHYIO U
MOTU(PUKAIMOHHYIO U3MEHYUBOCTD.
BoIaBiIsITE MOTU(DUKAITAN U My TaIIHH.
XapaxkTepu3oBaTh 0COOCHHOCTH U
¢yuxuuu IHK, PHK, 6enkos.

DopMynHpoBaTh U OOBICHSTH
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JIMCTBSI, IBETKU C OJHOTO PACTEHUS MIPUHLIUIT JEUCTBUS 3aKOHA
W/WJTU C Pa3HBIX). FOMOJIOTHYECKHUX PSJIOB
Hccnenosarenbckas pabota «I’'MO — B HACJIEICTBEHHON U3MEHUYUBOCTH
ATO MyTallMX WU MOJIUDUKAIUIN 7

3. Unxkenepus 15 Knerounas v reHHas HHKECHEPUS PackpbIBaTh CoJiep:KaHUE TEPMUHOB U

B OMOJIOTMH pacTEHUI

pAaCTEHU U1 pa3BUTHUA CEJIEKIIUU.
[[prpOIHO-TPAHCTEHHBIE PACTCHUSI.
Pactenusi-Onodadpuxu.
brOTEXHOTOTMYECKUE METOIBI B
CEJIEKIIUU PACTEHU.

['eHeTMYECKOE peTaKTUPOBAHUE
KYJbTYPHBIX pacTeHul. Uem
FEHETUYECKOE PENAKTUPOBAHUE
OTJIMYAETCSI OT TEHETUYECKOU
MOAU(PUKALINH.

[ToMCK HOBBIX TEHOB-MHUILIEHEM:
CYLIECTBYIOIIUE METOJANKHU.
[Iposenenue in silico ananuza. ['ennas
WH)XCHEPHUA 3€pHOBBIX KyJIbTYyp. ['eHHas
WHXXEHEpUA XJomyaTHuka. ['eHHas

UHKEHEPUS

MOHSATUN: KJIETOUYHAS U TeHHAas
WHXECHEPUS PACTEHUI, TCHETUYECKOE
penakTupoBanue, MO, in silico
AHAJIN3.

OnuceIBaTh MPOLECC KIETOYHOU U
FEHHON MHYKEHEPUH PACTECHH,
MPUHLUIBI TEHETUYECKOTO
penaktupoBanus, co3aanue MO,
hransl iN Silico ananm3a.
XapakTepu30BaTh COBPEMEHHbBIE
JTOCTU>KEHUS TeHHOM U KJICTOYHOH
WH)XCHEPUHU Pa3HbIX BUJIOB PACTEHUM,
nposeacHue in Silico ananu3a.
Paznuuath TeHHYIO U KJIIETOUYHYIO
WHXXECHEPUIO.

CpaBHUBaTh OMOTEXHOJOTUUECKUE
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ToMarta. | eHHast HHKEHEPHS COU. 5
METO/IbI B CEJIEKIIUN PACTCHUMU.
['eHHas MH)KEHEPUS TUI0JI0OBBIX KYJIbTYP.
BBISBIATE pazinuns MEXIY
['ennas nHxeHepus kaptToders.
. [[EHETHUYECKUM PENAKTUPOBAHUEM U
[TpakTryeckas padota «IIpoBenenue In . .
. FEHETUYECKON MoIu(uKaIuen.
silico ananu3a 11 MOUCKa HOBBIX
. XapakTepu3oBaTh OCOOCHHOCTH U
FEHOB-MUILICHEN ISl PEAAKTUPOBAHUS
(yHKUIHUU.
KyJIbTYPHOTO pacTeHus (Ha BEIOOP)»
DopMynHpoBaTh U OOBICHITH MPUHIIUIT
KJIETOUHOU ¥ T€HHOW MHXKEHEPUH,
FEHETUYECKOTO PEAKTUPOBAHUA U
reHETUYECKON Moau(UKaIuU
4. Unwxenepus 5 PackpbIBaTh coJiepKaHUE TEPMUHOB U

B OMOJIOTHH YKUBOTHBIX

CoBpeMEHHBIE METO/IbI B
YKUBOTHOBOJICTBE: TPAHCILJIAHTAIUS
AMOPHOHOB, XMMEPHBIE )KUBOTHBIEC,
KJIOHUPOBAHHE.

['cHHAs MHYKCHEPUS B )KUBOTHOBOJICTRBE.
[TpakTryeckas padota «IIpoBeaeHue in
silico amanmm3a juIst MOMCKA HOBBIX
TCHOB-MUIIICHEH JIJIS1 peTaKTUPOBAHUS

PKUBOTHOT'0» (Ha BBIOOD).

MTOHSITUH.

OnuceIBaTh TPaHCIIIAHTALIAIO
HAMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHHPOBAHHE.

XapakTepu30BaTh TPAHCIUIAHTALIAIO
SMOPHOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHHUPOBAHHE.

Pa3nuyaTe TpaHCIIIAaHTALAIO

OMOPHOHOB, XMMEPHBIX KUBOTHBIX,
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VccnenoBatenbckas pabora «I'eHHas
MH)KEHEPUS )KUBOTHBIX: apTYMEHTHI 3a U

I[IPOTHUB»

KJIOHUPOBAHHE.
CpaBHMBATh TPAHCIUIAHTAIIUIO
AMOPHUOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu3oBaTh OCOOCHHOCTH U
(yHKUIHUU.

DopMynHpoBaTh U OOBICHITH MPUHIIUI
reHHOM MH)KEHEPHUH, TeHETUUYECKOTO
PEIaKTUPOBAHUS U TEHETHYECKOM

MOAU(PUKALIH

WUTOTO 110 MOJIYJIIO

34

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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HPUJIOXKXEHHUE. ®UJIBbMbI U 3AIIMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

MoayJib «ArpoTexHOJ0ruy HacTosmero u oyayuero». 10 kiacc

Tema 1. Buomexnonozusa Kak HayKa

Hoxymentanbhblii puiibm Ceprest bpunesa «Hosbiit cBet. Hukonait Basuinosy. —
URL.: https://smotrim.ru/video/2618068

JlokymenTanbhbiil ¢puinbM «CemeHa, KOTopble cracyT denoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejekunm». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTalbHBINA GUIbM «30J10TOM 3eeHbIl 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHoebl 2enemuku u cejleKuyuu

dunbMbl U3 HuKIa «Matpuma Haykm». Science and plants. Hayka u pacteHus.
3epHnoboboBrie. — URL.: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huicenepus 6 ouonozuu pacmenuil

dunbMbl U3 HuKIa «Matpuma Haykm». Science and plants. Hayka u pacteHus.
['enetnueckoe penaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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