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INOACHUTEJBHASA 3AIIMCKA

AKTYaJIbHOCTH M HA3HAYEHHE MPOrPaAMMbI

PabGouass mporpamma Kypca BHEYpOUHOM JedarenbHOCTH «CoBpeMeHHbIE
arpoOMOTEXHOJIOTHUH (arpoOMOTEXHOJIOTUYECKUH TpOodiIb)» IS CpeaHero oOIIero
oOpa3oBaHus (majmee — TporpamMma) paspaboTaHa B COOTBETCTBUU C TPEeOOBaHUSMU
denepaabHOr0 TroCyAapCTBEHHOTO 00pa30BaTENbHOTO CTaHJAApTa CPEIHEro OOIIEro
obopazoBanus (OPI'OC COO), opueHTHpoBaHa Ha oOecleueHHEe HWHAMBUAYATbHBIX
noTpeOHOCTEN 00yJarONIMXCs U HAallPaBIlieHa Ha IOCTHKEHHE TUTAHUPYEMBIX Pe3yIbTaTOB
OCBOEHUS MPOTPAMMBI CPEHETO O0IIero 00pa3oBaHMs C YIETOM BHIOOpA YIaCTHUKAMU
0o0pa30BaTeIbHBIX OTHOIIEHUNA KYpPCOB BHEYPOYHOM MEATETLHOCTH. DTO IO3BOJISET
o0ecrieuuTh eMHCTBO 00s3aTebHbIX TpeboBanuit ®I'OC COO Bo BceM MpOCTpaHCTBE
IIKOJIBHOTO 00pa30BaHMs: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeIeiaMu.

Hacrosimuii kypc npeaHasHaueH sl yriayOJIeHHOTrO M3Y4EeHHsS OHOJOTUYECKHUX
SBJICHU U 3aKOHOMEPHOCTEH, paciiupeHus 0a30BbIX 3HAHUM, pa3BUTHUS NPAKTUYECKUX

YMGHI/Iﬁ N HAaBBIKOB B COBpeMeHHOﬁ OMOJIOTHH.

AKTYaJIbHOCTH PeaTu3aliy NPOrpamMmMbl

[Iporpammoii npeaycMoTpeHo (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO
YPOBHSI 3HaHWW, a TaKXKe TMPAKTUYECKOTO OmbiTa paboThl C J1a0OPaTOPHBIM
00Opy/I0BaHUEM, OBJIAJICHUE MPUEMaMH HCCIIEI0BATENIbCKON NEATEIbHOCTH. MeTomabl
OpraHu3ald  00pa30BaTeNIbHOW W HAyYHO-MCCIEOBATEIbCKOM  AESTENbHOCTU
NpeaycMaTpuBalOT (HOPMUPOBAHHE Y OOYYAIOIIMXCS HECTaHAAPTHOTO TBOPYECKOIO
MBIIIJIEHUS, CBOOOIBI CAMOBBIPAKEHUS U UHANBUIYATLHOCTHU CY>KJICHUH.

Jlnst mojmHOro yyera moTpeOHOCTE OOy4arolUMXcsi B Mporpamme MCIOJIb3yeTcCs
nuddepeHIUPOBAHHBIM TOAXO0J, YTO CTUMYJIMPYET OOY4Yaromlerocss K YBEJIUYCHUIO
NOTPEOHOCTH B UHAUBUIYaIbHOW, MHTEIJICKTYaJIbHOM U MO3HABATEIBHOMN €SI TETbHOCTU
Y pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpaMma ctaHeT BocTpeOOBaHHOM
B TIEpBYI0 oOuepeab OOYYAIOUIMMUCS, KOTOpble HMEIOT CTOMKMNA HHTEepec u
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YYEHUIO MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIJIA,
€CTECTBEHHBIX HayK U TEXHOJIOTHIA.

B Hactosiiiee Bpemsi OMOJIOTMYECKOE O00pa30BaHHE JOHKHO OO0ECHeUUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTMYECKYIO, SKOJOTUYECKYIO U MPUPOIOOXPAHUTEIBHYIO

I'paMOTHOCTbD.



3HaHus B 00JIACTM OCHOBHBIX OHOJOTMYECKHMX 3aKOHOB, TEOpPUM U wujaeH
(GbopMUPYIOT HPAaBCTBEHHBIC HOPMBI M TPHUHIUIBI OTHOIIECHUS K XUBOW mpupoxe.B
KAueCTBE IIEHHOCTHBIX OPUEHTUPOB OHMOJOTMYECKOTO O0pa30BaHUsl BBICTYHAIOT
OOBEKTHI, M3y4yaeMble B Kypce OHMOJIOTHM, K KOTOPBIM Yy Yydamuxcsi (HOpMHpPYETCs
LEHHOCTHOE OTHOWEHUE. [Ipru 3TOM BeyIIyt0 poJib UTPAIOT MO3HABATENbHBIE IIEHHOCTH,
TaK KakK JaHHBIM Y4eOHBI MpeaMeT BXOIUT B TPYIITy MPEIMETOB MO3HABATEIHLHOTO
[MKJIa, TJaBHAs IeJIb KOTOPBIX 3aKIIOYACTCS B W3YYEHUU COBPEMEHHBIX CIIOCOOOB
pelieHust TI00aIbHBIX MpoOJieM coBpeMeHHOCTH. [IporpamMma mpecieayeT He TOJBKO
oOpa3oBaTeNnbHble, HO M BOCIHUTATENbHBIE IIEJHM, MOCKOJIbKY OHa CIIOCOOCTBYET
(bOpMHUPOBAHUIO SKOJOTUIECKOTO U OMOTEXHOJOTUYHOTO MBIIIJICHHS Y TIOIPACTAIOIIETO

ITIOKOJICHH.

BapuanTsl peajqu3zanuu nporpaMmbl 1 (POpMbI IPOBeAeHUS 3aAHATHI

Peanuzanus mporpaMMbl MpeAnoaaraeT UCIojab30BaHue GopM paboThl, KOTOPHIE
NpPEeIyCMaTpUBAIOT AaKTUBHOCTb M CAMOCTOATEIBHOCTh OOyYarolmuxcsi, COYETaHUe
WHIUBUIYAIbBHOM W TPYNNOBOW pabOThl, MPOEKTHYID U  HCCIEI0BATEIBCKYIO
JeSATENIbHOCTh. TakuM 00pa3oM, BOBJICUEHHOCTh O0YYaIOUIUXCS B JAHHYIO BHEYPOUHYIO
JESATEIBHOCTD MO3BOJUT OOECIEUUTh UX CAMOONPEIEIIEHUE, PACIIMPUTh 30HBI IOMCKA
CBOMX MHTEPECOB B Pa3IUYHbIX C(hepax eCTECTBEHHO-HAYYHBIX 3HAHUM,1EPEOCMBICITUTh
CBOM CBfA3M C OKPYXKalOIIMMH, CBO€ MECTO Cpeau JApyrux Jrojaeid. B uemom
peanu3aius IporpaMMbl BHOCUT BKJIAJ] B HDABCTBEHHOE U COIMAIbHOE (hOPMHUPOBAHUE
JUYHOCTH.

[Iporpamma MokeT ObITh peanu3oBaHa B pabore ¢ oOydaromumucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX ITPEAYCMOTPEHBI
Takue (opMbl paboOTHl, Kak Oeceabl, IUCKYCCHUU, MaCTep-KJIACChl, HKCKYpPCHHU Ha
IPOM3BOJCTBO, aHAIM3 KEWCOB, BCTPEUYM C MPEACTABUTENSAMHU pa3HbIX Hpodeccuil,
npodeccuoHanbHble MNpPOObl, KOMMYHUKATHUBHBIE M J€JIOBBIE HUIPbI, KOHCYJIbTAllUU
nejarora v rncuxoJiora.

[TporpamMma mMokeT OBbITh peaju3oBaHa B TEUYEHHE OJHOT0 Y4YeOHOro rojac
oOyuaromumucs 10 u 11 kimaccoB, eciiv 3aHATUS MPOBOJATCS 2 pa3za B Henemnto. Mnu
B TEUEHHUE JBYX JI€T, €CJIM 3aHATHS MNpoBoadTcs | pa3 B HeAemo IJs KJIaccoB

OMOJOTUYECKOTO WIIH OMOTEXHOJIOTUYECKOTO HAMPABIICHUH.



B3anmocBsashb ¢ genepanbHoi padoyeid MPOrpaMMoil BOCIIMTAHMS

[IporpaMmMa Kypca BHEYpPOUYHOW [ESATEIBHOCTH pa3paboTaHa C Y4ETOM
pexkoMeHaaiuii gpenepanbHON pabodeil mporpaMmMbl BOCITUTAHUS, YYUTHIBAET IICUXO0JIOTO-
neJaroruieckue OCOOCHHOCTU JIaHHBIX BO3PACTHBIX KAaTEropui. OTO MO3BOJISIET HA
MPaKTUKE COEJUHUTHh OOYYaIONIyI0 W BOCIUTATEIbHYIO JE€ATEIbHOCTh IIeJarora,
OPUEHTHUPOBATH €€ HE TOJFKO Ha MHTEJUIEKTyaJIbHOE, HO M Ha HPAaBCTBEHHOE, COLMATbHOE
pa3BuTHE peOeHKa. ITO NPOSBISETCA B:

— BOCHHUTaHUM OCO3HAHHOW SKOJOTUYECKU NMPABUIHHON MOTHBAIIMHU B IMOBEJICHUN
U JICITENBHOCTH dYepe3 (POpPMUPOBAHUE CHUCTEMBI YOEXKICHM, OCHOBaHHBIX Ha
KOHKPETHBIX 3HAHUSX;

— CTAHOBJICHMHM JUYHOCTH OOyYalOMMXCA KaK I€JIOCTHOW, HaXOSAIICHCIB
TapMOHUU C OKPYKAIOITUM MUPOM, CITOCOOHOM K PEIICHUIO KOJIOTUYECKHUX TPOOIIeM;

— MPUOPUTETE JTUYHOCTHBIX PE3YJIbTaTOB pealh3allii MPOTPaMMbl BHEYPOUHOU
JEATEIIbHOCTH, HAIIIE/IIIUX CBOE OTPaKE€HUE U KOHKpETU3aIuio B (heiepanbHON paboueit

IIporpaMmbl BOCIITMTAHUA.

Ocob0enHocTu padoThl mexarora no NporpamMme

3ajmava memarora  COCTOMT B TOM, 4TOOBI  COINPOBOXKIATh  IMPOIIECC
PO EeCCUOHATIEHON OPUEHTALIMH O0YYaIOIINXCS, paCKpbIBas MOTEHLIHAN 00YYaIOLUXCs
yepe3 BOBJICUEHHE B MHOIOOOpa3HYIO JAESITENbHOCTb, OPraHM30BAaHHYIO B Pa3HBIX
dbopmax.

[Ipu »TOM pe3ynbTaToM pabOThl TeAarora B TMEPBYID O4Yepelb SBISIETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX pe3yJabTaTOB MENAror MOXET JI0CTHYb,
yBJIeKasg peOeHKa COBMECTHOM U MHTEPECHOU UM 000UM JIEATEIbHOCTBIO, YCTaHABIMBAS
BO BpEMs 3aHATHH J10OpoOKenaTeNnbHYy0, MOAJNEPKUBAIOIIYI0 aTMoc(epy, Hachllas
3aHATUA LEHHOCTHBIM coJepkaHueM. Kpome Toro, mporpamma mnpeaycMaTpuBaeT
OpraHu3aluIo 3KCKYpCcHil, mpocMoTp (uiabMoB U 3anuceid TB-nporpamm.

[Ipy wu3ydyeHHn OOyYarOLIMMHUCA TPOrpPaMMbl [EAAror OCHOBBIBAETCA Ha
HECKOJIbKMX OCHOBOIIOJIAraIOIIUX MPUHIMIAX 00yYeHUSI:

— NPUHIMUI HWHTErpaTUBHOTO MOAXO0Ja K OOy4YeHHI0. DTOT MNPUHIUI HMEET
NEPBOCTENEHHOE 3HAYEHHUE, TaK KaK YCBOCHUE MOJYy4YaE€MbIX 3HaHUN 10 OMOTEXHOIOTUU
IIpEArojiaraeT TECHYK B3aUMOCBSA3b pas3HbIX ypoBHeW. llepBwlii  ypoBeHb —
MEXIPEIMETHBIN — IPEJIIoIaraeT B3auMOCBs3b OMOJIOTUN C KYpCOM MO XuMuU. Bropoi
YPOBEHB — NIPEAMETHBIN — 00YCIIOBJIEH B3aUMONPOHUKHOBEHHUEM Pa3HBIX OMOJIOTHYECKIX

KypcoB (OOTaHMKH, 300JI0THH, (PU3UOJIOTUHU U JAPYTHX) B MPOIIecce



CTaHOBJICHUSI U M3y4yeHus OuorexHosoruu. Kpome Toro, jjoruka OCBOEHHUS Marepuaia
porpamMMbl MPEIOoIaraeT ABUKEHHUE OT OOIIEro K 4aCTHOMY M, Ha HOBOM YPOBHE,
BO3BpAILIEHUE OT YACTHOTO K 0011IEMY.

— MPUHIIMNIT HATJISTHOCTH;

— TMPUHLMII IOCTYITHOCTH;

— TPUHIUI OCO3HAHHOCTH.

[IpumepHas cxema MpoOBEACHUS 3aHATUI IO MPOTPaMMe MOKET ObITh TaKOM:

1. OOBsCHEHHE TEOPETUYECKOI0 MaTepHrasa 1o TeMe.

2. TloaroTtoBka kK 1a00paTOPHOMY WJIM MPAKTUUYECKOMY 3aHATHIO, OOCYKICHUE
OOBEKTOB ISl IPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne NPAKTUYECKOTO 3aHSATHUS — OCHOBHAs 3ajada OCBOCHHUE
METO/I0JIOTUU JAHHOTO 3KCIEPUMEHTA.

4. Ananus PE3YJILTATOB SKCIICPUMCHTA.



IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUA KYPCA BHEYPOUHOM
JAEATEJBHOCTHU

3aHATUd B paMKax IIpOIrpaMMbl HaAIIPpAaBJICHBI Ha oOecrieueHue JOCTHIKCHHS
06y‘—IaIOHH/IMI/IC$I dicayromux  JUYHOCTHBIX, MCTAIIPCAMCTHBIX MW  IIPCIAMCTHBIX

06p&30BaTCJ'II)HI)IX PE3YIILTATOB.

JINYHOCTHBIE PE3YJIBTATHDI:
8 cghepe epaXrcOancKo2o 860CNUMAaHUsL:
— TOTOBHOCTh K COBMECTHON TBOPYECKOW JAESATEILHOCTA TMPHU BBHIOJIHEHUU

OMOJIOrMYECKUX OKCIICPUMCHTOB;

— CHOCOOHOCTH OIIPCACIIATDH CO6CTB€HHYI-O ITO3UIHUIO II0 OTHOIICHHIO K ABJICHUIAM
COBpGMGHHOfI ’KW3HHU U OOBSICHATH ccC,

— TOTOBHOCTb K COTPYAHHUUYCCTBY B IPOLCCCE COBMCCTHOI'O BBLIITOJIHCHHA yUIe6HBIX,
IMO3HABATCIIbHBIX M HCCICHOBATCIBbCKUX 3ada4d, YBAXXHUTCIbHOMY OTHOIICHHUA K
MHCHHIO OIIIIOHCHTOB IIPpH 06CY)KI[GHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOrMYECKOro

COJICPIKAHUS;

6 cgbepe nampuomu4eckKkoco eocnumaHrusl.’

— LEHHOCTHOE OTHOLICHUE K IMPUPOJHOMY HACICIUI0 U IaMATHUKAM IPUPOIBI,
nocTmxkeHusam Poccuu B Hayke;

— CnoCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE
OMOJIOTMHM, TOHMMAaHWE 3HAYEHUS OWOJOTHMM B TO3HAHWUU 3aKOHOB MPHUPOJbI,

B JKU3HHU YCJIOBCKA N1 COBPEMCHHOT'O O6H_[€CTBa;

8 cghepe 0YX08HO-HPABCMBEHHO20 80CNUMAHUSL!

— CIIOCOOHOCTB OLCHMBATb CHUTyallUI0O W IIPUHHUMATb OCO3HAHHBIC PCIICHUS,

OPHUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLIC HOPMbI H ICHHOCTH,

— OCO3HaHHE JIMYHOI'O BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OyAYyLIEro;

6 cd)epe aCmemudecKoco 60CnumaHusl.

— IIOHHMMAaHHEC SMOIIMOHAJIIBHOI'O BOSHCﬁCTBHH YKUBOM IMpHUPOAbI N €€ ICHHOCTD,

6 cgpepe Qusuueckoeo socnumanusi:
— TMOHMMaHHE LEHHOCTHU 3J0pPOBOTO U 0e30macHOro o0pas3a KU3HH;
— OCO3HAaHHME TIOCJIEJCTBUM M HEMPUSATUE BPEAHBIX MPUBBIYEK (YMOTpeOiIeHue

aJIKOT0JIs, HAPKOTUKOB, KypEHHUs);



6 chepe mpy008020 B0CNUMAHUA!

TOTOBHOCTh K AaKTHBHOW JESATCIBHOCTH OWOJIOTUYECKOW ¥ IKOJOTUYECKOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBAThH, TUIAHUPOBATh M CAMOCTOSTEIIHHO
BEITIOJTHATH TaKyIO I€SITEIILHOCTS;

MHTEPEC K MPAKTHUECKOMY H3yUeHUIO PO eCcCuii, CBI3aHHBIX ¢ OMOJIOTHEH;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN

BCEM KU3HU,

6 cihepe IKON0CUYECKO20 BOCNUMAHUSL:

AKOJIOTHYECKH I1€I€CO00pPa3HOE OTHOIICHHUE K TIPHUPOJIE KaK MCTOUYHMKY KU3HU Ha
3emMJie, OCHOBE €€ CYIIIECTBOBAHU;

MOBBIIICHUE YPOBHS  SKOJOTUYECKOW KYJIbTYpbl: MPUOOPETEHHE  OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OIEHKM HMX BO3MOXHBIX IOCJIEACTBUU IS
OKPYXKaIOIIEH CpEbl;

CIIOCOOHOCTH HUCIIOIB30BaTh MPUOOPETAEMbIEC TTPU U3YUYCHUH OUOJIOTUM 3HAHUS U
YyMEHUST  TpU  pEHIeHWH  MpodiieM,  CBA3AHHBIX €  palMOHAJIbHBIM
MPUPOOTNOIb30BaHUEM  (COONIOZICHUE TPAaBWJI  TOBEJICHUS B  IPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE DPABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEIPUATHE JICMCTBUM, MPUHOCAIINX BPEI OKPYKAIOIIEH MPUPOIHOU
cpeze, yMEHHUE TPOTHO3UPOBATH HEOJArOMPUSATHBIE KOJIOTHYECKUE TTOCIEACTBUS

MPEANPUHUMAEMBIX JENCTBUI U IPENOTBPAILATH UX;

8 cghepe HayuHO20 NOZHAHUA!

NOHMMaHuEe crnenuduky OWOJIOTMM  KaK  HayKd, OCO3HAaHHE €€ pOoJIH
B ()OPMHUPOBAHUHU PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS, CO3/aHHUE IEJIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAIOIIEeM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHUS TPUPOTHOTO PaBHOBECHS;

yOXKICHHOCTh B 3HAYUMOCTH OHWOJIOTMH JIJI1 COBPEMCHHOW ITMBHIIM3AIINH:
oOecrieueHne HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHA, CHOCOOHBIX peIIaTh PECypCHBbIE TPOOJEMBbI  Pa3BUTHSA
YEJIOBEUECTBA; MOUCK MyTEeH BBIXO/A W3 TIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM H
o0OecrieueHue TMepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PalMOHATHLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYypcoB M (OPMHPOBAHUIO HOBBIX CTaHIAPTOB

JKM3HHU;



— 3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTMYECKUX 3HAHUM B LIESX MOBBIIICHUS
o0miell KyJIbTyphl, €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH KaK COCTaBHOM YacTH
(YHKIMOHATBFHONW TPaAMOTHOCTH OOydYaromuxcs, GOpMHpPYEeMOH MpHU H3yUYEeHUH
OHOJIOTHH,

— TOHUMAaHHE CYUIHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMbIX B ECTECTBEHHBIX
HayKax, CIOCOOHOCTh HCHOJBb30BaTh IOJy4aeMble 3HAHHS I aHaiuu3a M|
OOBSICHEHHSI SIBIICHUHN OKPY>KAIOIEro MUpPa M MPOUCXOAIINX B HEM U3MEHEHUH;
yMEHHE JellaTh OOOCHOBAaHHBIC 3aK/IIOUEHHS Ha OCHOBE HAy4dHbIX (AKTOB H
UMEIOIINXCS JAaHHBIX C LENbIO MOTYyYSHHsI TOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTh CaMOCTOSTEIBHO HCIOJb30BATh  OWOJIOTUYECKHUE  3HAHUS JUIs
pelieHus mpoOyieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

— OCO3HAHHWE IIEHHOCTH HAYYHOW JESTeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATENbHOCTh UHIMBUYaJIbHO U B TPYIIIIE;

— TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BAHHIO,
K aKTHMBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUH 1O OHOJOTUUM B COOTBETCTBUU

C ’KU3HCHHBIMH HOTp€6HOCT51MI/I.

METANPEJMETHBIE PE3YJIbTATDI:

6 coepe o061a0eHuUA  YHUBEPCATBHLIMU  YUEOHLIMU  NO3HAGAMETbHHIMU
oelicmeuamu:

0a3086vie o2uieckue 0eticmeus:

— CaMOCTOSTENBHO (POPMYIUPOBATH U AKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— HCIIOJIb30BaTh MIPU OCBOCHUH 3HAHWUHN TPUEMBI JIOTHYECKOTO MBIIIICHHS (aHAIH3a,
CUHTE3a, CpaBHEHMs, Kiaccuukanuu, o000OIIEHUs), pPaCKPhIBaTh CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIICTSATh UX XapaKTepHbIC MPU3HAKHU, YCTAaHABINBATH
CBSI3M C IPYTUMH TTOHSATHSIMH);

— ONpeneNnsaTh LedN JeATEIbHOCTH, 3aJaBas MapaMeTpbl H KPUTEPHH HX
JOCTHKEHHSI, COOTHOCHTD PE3yJIbTaThl IEATEIHLHOCTH C MTOCTABICHHBIMHU IEIISIMH,

— MHCHOJB30BATh OMOJIOTMYECKHE MOHSATUS JUJISi OOBSCHEHUs (PAKTOB U SBJICHHM
YKUBOU NIPUPOLBI;

— CTPOUTH JIOTUYECKUE PACCYXK/IEHUS (MHIyKTUBHbBIC, TEAYKTUBHBIC, TIO AHAJIOTHH ),
BBISIBIIAITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSX,

dbopMyJIMpPOBaTh BHIBOJIBI M 3aKJTFOUYEHUS;



INPUMCHATH CXCMHO-MOZACIIBHBIC CPCACTBA JIA NPCACTABIICHUA CYHICCTBCHHBIX
CBA3€M M OTHONIICHUH B HN3y4aCMbIX OMOJIOTMYECKUX O6’I)€KTaX, a TaKXKC
HpOTI/IBope‘{I/Iﬁ Pa3HOro poad, BBIABJICHHBIX B Pa3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX

HNCTOYHHUKAX,

bazoevie ucciedosamenbckue Oelucmeaus.

BJIQJICTh HABBIKAMHM Y4Y€OHO-UCCIEAOBATEILCKOM M TPOEKTHOM JEATENbHOCTH,
HAaBBIKAMHM  pa3pellieHus  MpodsieM;  CIOCOOHOCThIO U TOTOBHOCTBHIOK
CaMOCTOSITEIbHOMY  TOMCKY METOJOB  pEUICHUA NOPaKTUYECKUX  3aJad,
MIPUMEHCHUIO PA3JIMYHBIX METOIOB IO3HAHUS,

VICIIOJIb30BATh PA3JIMUYHBIE BUBI JEATEIBHOCTH 110 IMOJYYEHUIO HOBOT'O 3HAHUS, €TI0
WHTEPIpETALUU, TPE0OPa30BaHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYaIUIX, B TOM
YUCIie IPU CO3JJaHUU YYEOHBIX U COLUATIBHBIX MIPOEKTOB;

dbopMupoBaTh HAYYHBIA THUIl MBIIUJICHUS, BJIaJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHATUAMU U METO/IAMU;

CTaBUTh ©  (OpMYyIUpOBaTh COOCTBEHHBIE 3ajlayd B 00pa3oBaTeNIbHOMN

ACATCIIbBHOCTU U JKU3HCHHBIX CUTYAllHAX

paboma c ungopmayueti:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOro
nocoOus, HAay4YHO-TIONMYJSPHOW JUTepaType, OWONOTMYECKUX CIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHETE), aHAIU3UPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPECTABICHUS, KpUTHUECKU OIICHUBATH
ee IOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(dbopMyIHpOBaTh 3aMPOCH] ¥ MPUMEHSTH Pa3TUnIHBIC METO/IBI IIPH MTOUCKE U 0TOOpE
Oounosiornyeckoi nHpopMaIu, HeoOX0MMOM JIJIs BHITTOJTHEHUS YUeOHBIX 3a/1a4;
CaMOCTOSITEITEHO BHIOWpATH ONITUMAJTBHYIO dbopMy  TperncTaBICHHS
ounonornyecko nHbopmarmu (cxeMbl, rpadyKH, T1arpaMmbl, TAOJIHIIBI, PUCYHKH
u 1p.);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPENICTBA IIPU paboTe ¢ OMOJIOTHYECKOM
uHpopMaIue: IPUMEHSITh XUMHUECKHE, PU3nYecKue u MaTeMaTHIECKUE 3HAKH U
CUMBOJIBI, (opMyJbl, aOOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BATh U

HpCO6p&30BBIBaTB 3HAKOBO-CHMBOJIMYCCKHUEC CPEACTBA HATTIAAHOCTH,
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6 cghepe o61adenusn yHuGepCcanbHbIMU KOMMYHUKAMUBHBIMU OCUCH GUAMU:
obwenue:

OCYUIECTBJISTh KOMMYHHMKAIIUA BO BCEX cepax >KU3HU; aKTUBHO Y4acCTBOBATh
B JIAJIOTE WJIM JUCKYCCHUU IO CYIIECTBY 0OCYKJ1aeMoi Tembl (YMEHHE 3aJ/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKICHHUS OTHOCUTEIHHO BBITIOJHEHHS MpejiaraeMoun
3aJlayy, YYUThIBaTh UHTEPECHI U COTJIACOBAHHOCThH MO3UIUMN JAPYTUX YYACTHUKOB
JIAAJIoTa WK TUCKYCCUN);

Pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHUEM

SA3BIKOBBIX CPCACTB,

co8MecmHas 0esimenlbHOCb.

BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBUM € y4yeToM OOIUX
VMHTEPECOB U BO3MOKHOCTEN KaXKIOI'0 YJICHA KOJIJIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JEATEIbHOCTHU, OPIraHU30BbIBATH U KOOPIUHUPOBATH
JICVCTBHS T10 €€ JOCTUKEHUIO: COCTABJIATh IUJIAH ICUCTBUM, pacOpeAeisiTb POJIH
C Y4ETOM MHEHHUI YYaCTHUKOB, 00CYXIaTh pPe3yJIbTaThl COBMECTHOM pabOTHI;

npeajiaraTb HOBBLIC IIPOCKTBI, OICHHMBATL HWJICH C IIO3HMIOHWH HOBH3HEI,
OPUTIHMHAJIbHOCTH, HpaKTH‘{eCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATD ITO3UTUBHOC CTPATCITHYCCKOC ITIOBCACHHUC B PA3JIMYHBIX CUTYallHUAX,

IIPOABJIATE TBOPUYCCTBO U Boo6pa>1<eHHe, OBITH HMHHUIIWUAaTUBHBIM,

6 chepe 061a0eHUs YHUBEPCATLHBIMU PECYTAMUBHBIMU OCHUCMEUAMU:
CAMOOP2AHUZAYUSL:

WCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJISl BBISIBJICHUS MPOOJIEM U MX PEIICHUS
B )KU3HECHHBIX U YYCOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUI 1I€JIEBbIE U CMBICIOBBIE YCTAaHOBKHU
B CBOMX JCHUCTBUSX W ITOCTYIIKaX MO OTHOUIEHHUIO K KMBOU IMPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

pacHIMPATh PaMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;
JieJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHNUE;

CAMOKOHmMpPOJb.
JaBaTb OLICHKY HOBLIM CHUTYyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIILHOCTD,
OIICHHUBATb COOTBCTCTBUC PCIYJIbLTATOB LCIISIM,

IPUHAMAaTh MOTHBBI W aApPryMEHTBhl [JPYTHUX T[pPH aHAIW3E PE3YIbTATOB

ACATCIBbHOCTH,
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IMOYUOHANLHBIU UHMENIEKM, NPeOnoaazarouull CoOpMupo8anHoCmy:
CaMOpETYJIMPOBAHUS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE NPUHAMATh
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJECHHE, CIOCOOHOCTh  aAalTHPOBATHCA
K SMOIIMOHAIbHBIM U3MEHEHUSIM U MPOSIBIISITH THOKOCTB;

BHYTPEHHEW MOTHUBAllM{, BKIIOYAIOIIEH CTPEMIIEHHME K JIOCTHIKCHUIO LIEIU U
yCIIeXy, ONTUMH3M, UHUIMATUBHOCTb, YMEHHUE JIEMCTBOBAThb, UCXOAS U3 CBOUX

BO3MOKHOCTEH;

npunamue ceos u Opyeux:
IPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKH M JOCTOMHCTBA,

MPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIINOKHU.

NPEAMETHBIE PE3YJIBTATDI:

YMEHUE BIAJIETh CHUCTEMOM OHMOJOTMYECKMX 3HAaHUW, KOTOpas BKIIOYAET
OCHOBOIIOJIArarolue OMOJIOrNYECKUEe TEPMUHBI U MTOHATHS (KU3HB, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHUJ, MOMYJAUs, OUOCHHTE3 Oe€lika, HaclIeJCTBEHHOCTb,
U3MEHYUBOCTb, POCT U pa3BUTHE U AP.);

BJIAJCHUE CHUCTEMOW 3HAaHUM 00 OCHOBHBIX METOJAaX HAy4YHOrO ITO3HAHUA,
UCITIOJIb3YEMbIX B OMOJIOTMYECKUX UCCIEIOBAHUSX KUBBIX OOBEKTOB U HIKOCUCTEM
(onmucanue, W3MepeHue, MPOBEACHHUE HAOIOJIEHUH); crocoO0aMu BBISBICHUS U
OLICHKM aHTPOIIOI'€HHBIX U3MEHEHHUI B IIPUPOJIE;

YMEHUE YCTaHABIMBATh B3aWMOCBSI3U MEXKIY CTPOCHHEM U (PYHKIUSMU: KIETOK
pa3HbIX TKaHEW; OpraHaMM M CUCTEMaMH OpPraHOB Yy pPAcTEHHIl; 3Tanmamu
KJIETOYHOT'O IIUKJIA U )KU3HEHHBIX [[UKJIOB OPTaHU3MOB; TEHOTUIIOM U (PEHOTUIIOM;
YMEHHME pellaTh IOMCKOBbIE OHOJOTMYECKHE 33Jaud; BBISBIATH MNPUUYMHHO-
CIIEICTBEHHbIE CBA3M MEXIy MHCCIECIyEeMbIMH OHOJIOTMUYECKUMU OOBEKTAMH,
IpoleccaMi U SIBJICHUSIMU; JIeJaTh BBIBOABI W MPOTHO3bI HAa OCHOBAHHMH
MOJIyYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIABUTATh TUIIOTE3b], IPOBEPATH UX 3KCIEPUMEHTAIBHBIMU CPEACTBAMM,
bopMyaupysl 1eJib UCCIEeI0BAaHUS;, aHAJIU3UPOBATh MOJIYUYEHHBIE PE3yJIbTaThl U
JienaTh BBIBO/IBI;

YMEHUE OLICHUBATh 3TUYECKHE ACMIEKThl COBPEMEHHBIX HCCIIEJOBAaHUN B 00JIacTH
OMOTEXHOJIOTUH U TEHETUYECKUX TEXHOJOTUM (HanpaBiIeHHOE U3MEHEHUE TeHOMa

U CO3J]aHUE TPAHCTEHHBIX OPraHNU3MOB);
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— yMEHHE MOTHBHUPOBATh CBOW BBIOOp Oyaymieit nmpodeccruoHalbHOM AeSITeTbHOCTH
B oOjacTu OHOJIOTMH, MEAULIMHBI, OUOTEXHOJOTHH, CEIBCKOTO XO3AWCTBa;
yrIIyOnsTh MO3HABATENbHBIA WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN BBHIOOD
COOTBETCTBYIOLIEH Mpodeccuy W TMPOJODKEHUE OHOIOTHYecKOro 00pa3oBaHUs

B OpraHmn3anugax CpCaHero HpO(l)eCCI/IOHaJII)HOFO H BBICHICTO O6pa?>OBaHI/I$I.
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COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

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

1. Buomexnonozus kax nayxa (4 u)

Hcroprsi BOBHHMKHOBEHUSI HAayKH, OCHOBHBIE pa3/ielibl, CBA3b OHOTEXHOJOTUU
C JpyrumMu Haykamu (Oumosiorued, OOTAHMKOH, 300JIOTHEH, MHUKpPOOHOJIOTHEN,
onoxumuen, GU3NOI0THEH, TeHETUKOW, MEAUIIMHOW) M OTPACIISIMH MPOMBIIIICHHOCTH
(nuiieBasi, Jerkas), CEJIbCKOTO XO03siicTBa (KMBOTHOBOJICTBO, PACTEHUEBOJICTBO) H
3paBoOXpaHeHueM, n3BectHble By3bl 1 HUU, cBsi3aHHbIE ¢ OMOTEXHONIOTHEH:

= QenepanpHOE roCy1apCTBEHHOE YUPEKIACHUE «DenepanbHbIN
UCCIIE0BATENbCKUN IEeHTp «DyH1aMeHTalbHbIE OCHOBBI OMOTEXHONIOrUM» Poccuiickoi
akazemun Hayk» (OUL] buorexnonoruun PAH)Y;

* Qenepa’dbHOE TOCYAAPCTBEHHOE  OIOJDKETHOE  HAyYHOE  YUPEKIEHUE
«Bcepoccuiickuii  Hay4YHO-HCCIIEIOBATENILCKAM ~ MHCTUTYT — CEJIBCKOXO3SIMCTBEHHOU
ouorexnonorum» (PI'GHY BHUUCE)?;

* (denepanbHOE  rOCyAapCTBEHHOE  OIOJKETHOE  HAaydyHOE  YUpEXKJIECHUE
«DenepabHBIA UCCIEAOBATENBCKUN LIEHTP BCEpOCCUNUCKUN MHCTUTYT T€HETHYECKUX
pecypcos pactenuii umenn H.W. Basunosa» (PI'BHY ®UL] BUP)3;

= QeneparbHOE  TOCYJAPCTBEHHOE  OIOXKETHOE  HAYYHOE  YUpEKICHUE
«Bcepoccuicknii  HayYHO-HCCIENOBATEIIbCKUM  HMHCTUTYT  CEJIbCKOXO3SIMCTBEHHOMN
mukpobuosorun» (PI'BHY BHUUCXM)

* (denepanbHOE  roCcyAapCcTBEHHOE  OIOKETHOE  HaydyHOE  yUpeXJIEeHHUe
«DenepanbHbli  UCCIEAOBATENBCKUA LEHTP WHCTUTYT UHUTOJOTMM W TE€HETUKHU

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

!@enepanpbHOE rocyaapcTBeHHOE yupexjeHue «®dDenepanbHbll HCCIEAOBATENBCKUN LEHTP
«DPyHIaMEHTaIbHBIE OCHOBBI OnoTexHonorunm» Poccuiickoit akagemun Hayk» (PUL buorexnonorun
PAH): opunmansusiii caiit. — URL: http:/www.fbras.ru

2 denepanbHOE TOCYIAPCTBEHHOE OIO/PKETHOE HAydHOE yupexaeHue «Bcepoccuiickuii HaydHO-
MCCIIeIOBATEILCKUH  HMHCTUTYT CEIIbCKO-X03siicTBeHHOW Omorexnonorun» (®PI'BHY BHUUCEH):
odpunmaneHeii cait. — URL: http:/www.vniisb.ru

3MenepanbHOe  TOCYIApCTBEHHOE OMODKETHOE HaydHOoe yupexaenune «DemnepanbHbIit
HcclenoBaTeNbCcKuil LeHTp Beepoccuiicknii MHCTUTYT T€HETUUECKUX pecypcoB pacTeHuid umenu H..
Basuiiosa» (PI'BHY ®UIL[ BUP): odpunmansusrii caiit. — URL: http:/www.vir.nw.ru

4 denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAYYHOE yupexaeHue «Bcepoccuiickuii HaydHO-
MCCIIeIOBATEILCKUH HHCTUTYT CEIIbCKO-X03siicTBeHHONW MukpoOuonorun» (PI'BHY BHUUCXM):
odpunmaneubii cait. — URL: http:/www.arriam.ru

> @enepalibHOEC TOCYAapCTBEHHOE ORODKETHOE HaydHOe yupexaeHue «DemepanbHblii
uccnenoBarenbckuil 1eHTp Muerutryt nuronoruu u renetuku Cubupckoro oraenenus Poccuiickoit
akagemuu Hayk» (PIBHY UIul’ CO PAH): obunmansusiii caiit. — URL: http:/www.bionet.nsc.ru

14



» QdenepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE O0Opa30BaTEIbHOE YUYPEKIECHUE
BbICIIETr0 00pazoBanus «MOCKOBCKUN (PU3NKO-TEXHUUECKUNA UHCTUTYT) HAIMOHAIbHBIN
nccnenoBaTensekuii neHTp» (PrAOY BO MOTN)Y;

= QenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BhICIIIEr0 00pa3oBaHusl «MOCKOBCKUM TOCyJAapCTBEHHBIH YHUBEpcUTET uMeHu M.B.
Jlomonocosa» (PI'EOY BO MI'Y)?

* QDenepanbHOE TOCYAApPCTBEHHOE OIO/PKETHOE O0pa30BaTEIbHOE YUPEKICHUE
BbIcHIero oOpa3oBaHus «CaHkT-IleTepOyprckuili rocyJapCTBEHHBIM YHUBEPCUTET
(®I'bOY BO CII6I'Y)?;

* QDezepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE O00pa30oBaTEIbHOE YUPEKICHUE
BbICIIETO  oOpa3oBaHus «HoBOCHMOMpCKHMII  HAIIMOHANBHBIM  HMCCIIEIOBATEIHCKUN
rocyapcTBeHHbIN yHuBepeute» (PIAOY BO HI'Y)4;

= QDenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUYPEXKICHUE
BbICIIEr0 OOpa3zoBaHus «POCCHUUCKMI TOCyapCTBEHHBIN arpapHblii YHHUBEPCUTET —
MCXA wumenn K.A. Tumwupszeay (®PI'bOY BO PIAY-MCXA wumenu KA.
Tumupssesa)’;

* ABTOHOMHasi HEKOMMepueckas oOpa3oBarefibHas OpraHu3alus BBICIIETO
o6paszosanus «Hayuno-texnonornueckuii yausepcutet «Cupuyc» (HTY «Cupuyc»)®.

CoBpeMEHHbIE  HANpaBlICHUA  Pa3BUTHS ~ arpoOMOTEXHONOTMH.  MeTojsl

OMOTEXHOJIOTUH B HAYKE U NPAKTUKE. JIeMOHCTpalys BUACOPOINKOB'.

1 MdepepanbHOE TOCYIApCTBEHHOE aBTOHOMHOE O0pa30BaTENbHOE YUYPEKICHUE BBICIIETO
oOpa3zoBaHusi «MOCKOBCKHI (DU3UKO-TEXHUYECKU HHCTUTYT) HAIlMOHAIBHBIH HCCIEIOBATEIbCKUMA
ueHtp» (PIrAOY BO M®TH): obunmaneusiii caiit. — URL: http:/www.mipt.ru

2 denepanbHOC TOCYIAPCTBEHHOE OOHKETHOE 00pa30BaTEIbHOC YUPEIKICHHE BBICIIETO
oOpa3oBanusi «MOCKOBCKMH TOCyJapCTBEHHBI yHuUBepcuTeT wuMmeHn M.B. JlomoHocoBay:
odurmaneueli caitr. — URL: http:/www. msu.ru

3 MenepanbHOe TOCYNAPCTBEHHOE OIOKETHOE O0OPa30BaTENbHOE YUPEXKIAEHUE BBICIIETO
obpaszoBanusi «Cankr-IlerepOyprckuii rocymapcrBeHHslii yHuBepcuter» (PI'BOY BO CIIOIY):
odurmaneuerii cait. — URL: http:/www.spbu.ru

4 ®denepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE O0Opa30BaTENbHOE YUPEKICHHE BBICIIErO
oOpa3zoBanust «HoBOCMOMPCKUI HAIMOHATIBHBIN HCCIEAOBATENBCKUN TOCYJapCTBEHHBIM YHUBEPCUTET»
(®T'AOY BO HI'Y): odunmanehsiii caiit. — URL: http:/www.nsu.ru/n

®denepanbHOe TOCYIapCTBEHHOE OIOJKETHOE O00pa30oBaTEIbHOE YUPEKIEHUE BBICILIETO
oOpazoBanusi «Poccuiickuii rocygapcTtBeHHbIM arpapHbiii yHuBepcuter — MCXA umenu K.A.
Tumupszera» (OPI'BOY BO PTAY-MCXA umenu K.A. Tumupsszesa): opunuansueii caint. — URL:
http:/www.timacad.ru/

6 ABToHOMHas HeKOMMepueckas oOpa3oBaTejbHAs OPraHM3alMsA BBHICHIETO OOGPA30BAHUA
«Hayuno-texnonornueckuii yauepcuter «Cupuyc» (HTY «Cupuycy): opunmaneasiii caitr. — URL:
http:/www.siriusuniversity.ru/

" Cm. npusoxeHue.
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Jlabopamopnvie u npaxmuueckue pabomul

UccnenoBarenbckas pabota «Coznanne OUOIOTHYECKH aKTUBHBIX JOOABOK U
BUTAMHHOB).

UccnenoBarenbckass pabora «BbIBeJieHHE HOBBIX COpPTOB PpACTEHUN, MOPOJ
YKUBOTHBIX C 33JJAHHBIMU CBONCTBaMI.

HccnenoBarenbckas padorta «Co3nanue 6akTepuii, CHOCOOHBIX NepepadaThIBaTh
HEe(Th U YCTPAHSITH MOCIEACTBUS €€ PA3THBOB: TUTFOCHI I MHHYCHIY.

Okckypeust («bUOTEeXHONOTHsA: HayKa U KU3HbY») B By3 niau HUN.

2. Oougue nonsamus 6uomexnonozuu (2 u)
[lonsiTue OHMOTEXHOJOTMU. 3a4eM YEJIOBEKYy OHOTEXHOJOTMH, B 4YeM HX
NPEUMYILIECTBO IMEpPe] XUMMUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJOTHU:

IMPOMBIINIJICHHBIC MUKPOOPIaHU3MbI, KIICTKW 1 TKaHU paCTeHHﬁ, JKHUBOTHBIX.

Jlabopamophule u npakxmuuecxkue padomoi
[Ipaktnueckass pabora «llpumepsl mNpUMEHEHUS OHOJIOTMYECKUX OOBEKTOB

B TBOEU XKU3HN).

3. Ocobennocmu azpoouomexnonozuu (4 u)

[enn u 3amaun arpoOouoTexHooruu. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
broTtexHomornueckre moaxoabl sl HAASKHOTO COXPAHCHUS KOJUICKITUN TeHETHYECKUX
PECYPCOB pacTeHUI M )KMBOTHBIX. [TOHATHSI 0 TIOJIEBBIX, IN VItro u kpuokosurekusx. Poct
U Pa3BUTHE KUBOTO OOBEKTA B 3aMKHYTOM CHCTEME B KOHTPOJIUPYEMBIX YCIOBUIX: KaK
3TO BO3MOKHO.

OcCHOBHBIE TTOMEIICHUS JJIS TIOJTHOIIEHHOUW paOOThI JIa00paTOPUN OMOTEXHOJIOTHH
(TaMuHapHass KOMHATa, CBETOBas, aBTOKJIABHAsd  KOMHATHI, ITOMEIICHUE JJIs
MIPUTOTOBJICHHS MTUTATEILHBIX CPE, MOSYHAs ): MX (PYHKIIMOHAT U OCOOCHHOCTH.

OcHOBHBIE TPUOOPHI JJIs OpraHu3aluu JadopaTopuu OMOTEXHOJOTUH, UX
(GyHKUMM W BO3MOXHOCTH (aBTOKJIaB, CyXoxapoBod mkad, auctuwmisarop, pH-metp,
BECHI, JIaMUHAp-OOKC, CTEPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIMMaTh4deckast kamepa, Y O-MoHU3aTOp, XOJOIWIHHUKN I XPAHCHUS MUTATEIbHBIX
cpen u Ap.). MHCTpYMEHTHI IS NMPUMEHEHUS METOJOB OHMOTEXHOJIOTHH PaCTECHUH
(mperrapoBanbHasl WIJIA, CKajJbledb, THHIET, HOXHHUIGBI). (OCHOBBI TEXHHKHU
Oe3omacHocT mpu padotre ¢ mpudopamu. OCHOBHBIE TPUOOPHI ISl OpraHU3alUU
nabopaTopun OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XKapoBoi mkad, nuctuiuisitop, pH-metp,

BCCHhHI, J'IaMI/IHap-60KC, CTCPUIIN3ATOP MHCTPYMCHTOB, CBCTOBAA YCTAHOBKA,
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KIIMMAaTH4YCCKas KaMcepa, yq)-I/IOHI/IBaTOp, XOJIOJUWJIIbHUKH OJId XPAaHCHUA IMUTATCIbHBIX
cpea u ap. HHCTpYMCHTI)I sl IIPUMCHCHUA MCTOIOB OMOTEXHOIOTHHU paCTeHI/If/'Ii

MpcrapoBajibHasdA Urjia, CKaJbIICIIb, ITIMHOCT, HOKHUIIBI.

Jlabopamopnuie u npakmuueckue pabomoi

[TpakTrueckas pabora «KynbTypHOE pacTeHHE B KYJIbTYpPaJIbHOM COCYE: OIMUIIH
pacTeHue B IpoOUpKe».

HccnenoBaTenbckas padoTta «PocT 4epeHKOB pacTeHHi B BOJAE C Pa3HBIM YPOBHEM

pH».

4. Kynomypa knemok u mxaneit (8 u)

Mertonbl KyabTypHhl KJIETOK U TKaHel B ceniekunu. Kamnycnas kynbrypa. Kynsrypa
KJIETOK M arperatoB kieTok. Kymbprypa mportoruractoB. [lomydeHue comMaTHUECKHX
TUOPUIOB METOJIOM CIIUSIHUS M30JIMPOBAHHBIX MTPOTOIIACTOB.

Knerounas cenexuus. Mcmonp3oBaHue rarionIny B CEJICKITUH.

[Tpumeps! TpUMEHEHUsT KyJIbTYp KJICTOK M TKaHEH B HAYYHBIX MCCIICOBAHUAX U
B npakTuke pazananbix HUUW: 3HaKkoMCTBO ¢ TUTepaTypoi — Hay4YHBIMU ITyOJIMKAIUSIMU
0 pa3HbIM 00beKTaM (MUKPOOBI, PACTEHHUSI, >)KUBOTHBIE).

XapakTeprucTHKa KJIETOK, KyJIbTUBHPYEeMBIX IN Vitro. MopdoreneTndeckue myTH
pa3BUTHS KICTKH IN Vitro.

W3BecTHBIE KOJJIEKIIMM OUOTEXHOJOTUYECKUX OOBEKTOB — HX POJb, 3aJlayW,
coctaB, mnpuMmepbl (iN VILr0 KOJJIGKIMM  PACTCHHWH, KOJUICKIIMH  IITAMMOB
MUKpoopraHu3MoB. CeMuHap 10 MPOYUTAHHOH JIUTEpAType, JOKIAIbI O0YIAFOIITIXCS ).

buotexHOI0THs NPOU3BOACTBA KYJIbTYPhI KIIETOK, TKAHEW U OPTAHOB PACTEHU.

Jlabopamophvie u npakmuueckue pabomol

[Ipaktrueckas padora «IIpoTomiacTel KIETOK».

HccnenoBarenbckas pabora «CylecTBYIONIME KOJJIEKIIMA KJIETOK U IITaMMOB
B Poccuu v ux posib B pa3BUTUHM T€HETUUECKUX TEXHOJIOTUID.

UccnenoBarenbckas padota «I'.Jl. KapredeHko Kak TeHETUK-IKCIIEPUMEHTATOP U

OMOTEXHOJIO.

5. ITumamenvnovle cpeovt 0na azpodouomexnonozui (2 u)

Makpo- ¥ MUKPOIJIEMEHThI, UCTOYHUKH YTJIEBOJOB, BUTAMUHBI, KEIUPYIOIIUE
areHThl. THUIbI MUTATENIBHBIX CPEJ — )KUIKUE U TBEPJBIE.

[MutaTtenpHbie cpeapl Il OWMOTEXHOJIOTMHM pacTeHuid. Pa3paboTka HOBBIX

MUTATENBHBIX CPE, B TOM YUCJIE BKIIOYAIOLIUX OMOCTUMYJISITOPHI U APYTHE PETYISITOPHI
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pocta. MeToabl ONTUMHU3ALMM NHUTATENbHBIX cped. (OCHOBHBIE KOMIIOHEHTHI
NUTATENbHBIX Cpel  (MaKpORJIEMEHTBl, MHUKPOAJIEMEHTbI, HCTOYHUKH YIJIEpOJa,
BUTAMMHBI, KEITUPYIOIIUE areHThl, PEryjsToOpbl pocTta). YpoBeHb pH mnuTartenbHOMN

Cpenbl U €ro BIMSHUE Ha pa3BuTue pacteHuil. Becsl, pH-Metp.

JlabopamopHhvle u npakxmuueckue pabomoi

JlaboparopHas pabota «lluTarenpHble cpeibl U yCIOBUS KYJIbTUBHUPOBAHUS,
KYJbTYPbl PACTUTEIBHBIX KIIETOK U TKaHE».

[Ipaktrnueckass pabora «IIpuroroBneHue CTOKOBBIX (MATOYHBIX) PacTBOPOB
MaKpO- U MUKPOAJIEMEHTOB IIUTATEIBLHOM cpelibl 1o nponucu Mypacure u Ckyray.

[Ipaktruueckass pabGorta «lIpUroToBieHHe NUTATENbHBIX CPEd Uil BBEACHUS

B KYJBTYpY IN VItroy.

6. Pezynamopul pocma Kak (hakmopul ycnexa ouomexuonozuu pacmenuii (4 u)

Poct u pasButrue pacrenuil. OcrtanpHble ATanbl OHTOreHeza. OOume
3aKOHOMEPHOCTH POCTa PACTEHUM.

OcHOBHBIE KJIacChl (PUTOTOPMOHOB (AyKCHHBI, IUTOKMHUHBI, THOOEPEIUINHBI,
ABK, aTuieH u ap.) U X QyHKIMHU HAa pa3HbIX 3TANAX Pa3BUTUS PACTEHUS.

M3BECTHBIE TEHETUYECKUE MEXAHU3MBI, KOHTPOIUPYIOIIME POCT U PA3BUTHE
pPaCcTEHUMN.

DHJIOTEHHBIE U 9K30T€HHBIE PETYIATOPHI POCTA PACTEHHM B MPOOUPKE.

JlabopamopHvie u npakmuueckue pabomol
JlabopaTtopHas pabora «DeHoTUIIHYECKAs] OLEHKA pOCTa U Pa3BUTHS PACTEHUU

B 3aBUCUMOCTH OT HAIU4YUsI (PUTOTOPMOHOB B TUTATEIBHOU CpEe».

7. Buomexnonozus pacmenuit (10 u)

B03M0OKHOCTH TPUMEHEHUST arpOOMOTEXHOJIOTHI B CEJICKIMH, CEMCHOBOJICTBE U
TUTOMHHUKOBOJICTBE.

bonesun u ummynurer pacrenuii: ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

YcKopeHHass U TPaauIMOHHAs CEJICKIUS: COKpAIaeM CPOKU TOJTYYCHHUS HOBBIX
coptoB. OcHOBHBIE MeTOAbI ceneknuu. [udpuamsarnus. @opmer orbopa. OCHOBHBIE
HaIPABIICHUS CEJICKIIUU: YIYYIICHUE YPOKANHOCTH, YCTOHYMBOCTH K OMOTHYCCKUM H
abMOTHYECKUM (paKTOpaM.

O310poBiIeHNE PAcTeHUH OT BUPYCOB C TIOMOIIBIO METOJOB OMOTEXHOJIOTHH:

METO/IbI KYJIbTYPbI AlIMKAIBbHBIX MEPUCTEM, TEPMOTEPAIINN, XEMOTEPANUU, KPUOTEPATUU
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U KOMIUIEKCHOW Tepanud. [loimydeHne O0310pOBIEHHOIO IOCAJO4YHOIO MaTepHala —
KITyOHel kapTodens U CaKEHIEB TUI0I0BIX KYJIBTYP.

KynpTHBHpOBaHHE pacTUTENHLHOTO MaTepHuana B KylIbType iN Vitro: ocHOBHbIC
IPUHIUIOBL U MOJEIN KyJIbTUBUPOBaHUA. KallycoreHes, CyCIE€H3MOHHBIE KYJIBTYpPBI
pacteHnii. MUKpOpa3MHOXEHUE PACTEHUH. DKOHOMHYECKHH 3(PQEKT OT BHEAPEHHUS
METO/1I0B OMOTEXHOJIOIMHU B PACTEHHEBOJICTBO.

Kpuoxpanenune pacrennid. Kpuonporekropsl. [locTkprorennas perenepanusi.

buosornueckne cpencrBa 3allUMThl PACTEHUM: NMPEUMYIIECTBA U IEPCIIEKTUBBI

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

JlabopamopHhvle u npaxmuueckue pabomoi

[Ipaktrueckas pabora «Pa3MHOKEHHE IJIOIOBBIX PACTEHH YEPEHKOBAaHUEM U
MUKPOPa3MHOKEHUEM — PUMEP MATHHBI (MIIH 3EMIISTHUKH, €5KEBUKH, CMOPOIUHBI )».

[paktrueckas padbota «BBeneHue pacteHnuil B KyIbTypy IN VItro u noanepxanue
YUCTOHN KYJBTYPBI SKCIIJIAHTOBY.

[TpakTrueckas padota «Pa3MHOXkeHNE KapTOdesi B MPOOUPKE».

UccnenoBarenbckass pabota «Kak momy4aroT TOTOMCTBO — BEre€TaTUBHO
Pa3MHOXKAEMBIX KYJIBTYP €CJIM HE CEMEHAMM ?»

HccnenoBarensckass pabora «BelpammBaHue pacTeHHM B IPOOHpKE».

UccnenoBarenbckas padora «Kak 00xkbsi KOpoBKa ypoxai cracana —

0 COBPEMEHHBIX CIOCO0aX OMOIOTUYECKOMN 3alIUThI PACTECHUI.

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

1. I'enemuueckue pecypcwvt Poccuu (6 u)

Ctpareruu coxpaHeHHUsI TeHETHUECKUX pecypcoB. CoxpaHeHHe pacTeHul in Situ u
ex situ.

buopecypcubie komnexkuuu Poccun. Komekuuss TeHETHYECKHX PECypCcOB
pactenuit BUP. T'epbapuit BUH. Konnekmnusi reHETHYECKUX PECYpPCOB >KUBOTHBIX
BHUUI'PXK. Komnekuun kinerok u mramMmoB BHHUHUCXM. JleMoHcTpauus

BHIEOPOJIMKOB?,

Jlabopamopnuie u npakmuueckue pabomoi
Uccnenosarenbckas padota «llo marepuanam dopyma «l'eHeTnueckue pecypcsl

Poccumn» (BeIOpath 1000 AOKIIAL U IOATOTOBUTH 0 HEMY COOOIIEHNUE).

! Cm. npwnoxenue.
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2. Ocnoevt cenemuxu u ceaexuyuu (8 u)

HacneacTBeHHOCTh U U3BMEHUMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTraHU3MOB.
M3MeHYnBOCTh MyTalIMOHHAS U MOAU(PUKALIMOHHAS.

['en — MarepuanbHbIi HOCHUTENb HACIEACTBEHHOCTH W H3MEHYUBOCTH.
HyxnenHoBble kuciaoTel. Jlokanusamus reHeTHYecKoro mMaTepuana B KieTke. Jlenenue
kietok. Pernkanusa JIHK. OcHoBHas orMa MoJIeKyIsipHOU OMOJIOTHH. TpaHCKpUIIIUSL.
Tpancnsauus. Myrtanuu.

3aKOH rOMOJIOTMUECKUX PsIOB B HaciecTBeHHOM n3meHurnBocty H.M. BaBuiioBa

B 1920 1 2020 rr. JleMoHCTpanus BUACOPOIUKOB.,

JlabopamopHvie u npaxmuueckue pabomol
[Ipaktuueckas pabora «MoaudukauoHHas U3MEHYUBOCTh B IPUPOIe» (coOpaTh
U CPaBHUTH JIUCThS, [IBETKHU C OJTHOTO PACTEHUS U/WUJIU C PA3HBIX).

Uccnenosarenbckas padota «['MO — 310 MmyTanuu i Mmoaugukanuu?»

3. Hnorcenepusn ¢ ouonozuu pacmenuii (15 u)

KiteTouHast ¥ reHHast MHKEHEPUs paCTEHUN JUIsl pa3BUTUS CEIEKLINN.

[IpupoaHO-TpaHCTE€HHBIE PACTEHUS.

Pacrenus-6uodadbpuxu.

bHoTEXHOIOTHYECKNE METOBI B CEJIEKIIUN PACTEHUM.

['eHeTMUECKOE pENAaKTUPOBaHUE KyJBTYPHBIX pacTeHHil. YeM TreHeTnyeckoe
pelaKTUpOBaHHUE OTJIMYAETCSA OT T€HETUYECKOH MOIU(UKAIIH.

[Torck HOBBIX TEHOB-MUIIICHEH: CYIIECTBYONUE MeTouKu. [IpoBenenue in silico
aHaJIN3a.

['eHHass WHXKEHEPHsI 3€pPHOBBIX KyJIbTyp. ['€HHas WHXKEHEpHs XJIOMYATHHKA.
['ennas uHxeHepus Tomata. ['eHHas MH>XKeHepus Cou. I'eHHas MHXKEHEpHs MIIOAOBBIX

KyJabTyp. I ' eHHas nuHxeHepus kaprodens. JleMoHCT alus BUACO OJ'II/IKOBz.
YIbTY

Jlabopamopnvle u npakmuueckue pabomoi
[TpakTuueckas padora «IIpoBeacHue in SiliCO aHanM3a 1151 MOKCKA HOBBIX T€HOB-

MUIIIEHEHN I peAaKTUPOBAHUS KYJIbTYPHOTO pacTeHUsI (Ha BHIOOD)».

4. Huotcenepusn 6 ouonozuu sxcusommusix (5 u)
CoBpeMeHHBIE METOABI B JKMBOTHOBOJCTBE: TpaHCIUIAHTAIUsI SMOPHOHOB,

XUMCEPHBIC )KUBOTHBIC, KIOHUPOBAHHC.

! Cm. npunoxenue.
2 CM. TIpunoxkeHue.
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I'ennas WHXXCHCPUS B )KUBOTHOBO/ICTBC.

Jlabopamopnvie u npakmuueckue pabomoi

[Mpaktrueckas padorta «IIpoBenenwue in Silico aHanmmM3a U1 MOUCKA HOBBIX T€HOB-
MUIICHEN /I peAaKTUPOBAHUS )KUBOTHOTO) (HA BBHIOOD).

HccnenoBatensckass pabora «l'eHHas WHXEHEpUs >KUBOTHBIX: apryMEHTHI

32 U MIPOTHBY.
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TEMATHUYECKOE IINTAHUPOBAHMUE

Temwl 3anamuui

Konuuecmeso

yacos

OcHosHoe cooepoicanue

MoayJib «ArpOTeXHOJIOTUH HACTOSIIEro U Oyayuero». 10 kiace

1. BrorexHomorus Kaxk HayKa

4

HcTopusi BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/IeIibl, CBS3b
OMOTEXHOJIOTUH C IPYTUMH HAyKaMU
(bmostoruei, 00TaHUKOM, 300JIOTHEH,
MUKPOOHOJIOTHEHN, OUOXUMHUEH,
dbusuonoruen, TeHETUKOM,
MEJMLIMHOW) U OTPACIISIMU
POMBIILJICHHOCTH (TIUIIEBast, JIETKast),
CEJIbCKOTO XO35IMCTBA
(’KMBOTHOBOJICTBO, PACTEHUEBOJICTBO)
U 3J]paBOOXPAHEHUEM, U3BECTHHIE
By3bl 1 HUU, cBsA3anHbBIE

¢ OMOTEXHOJIOTHCH:

O®UI] buorexnonoruu PAH,

®I'bHY BHUNCB,

OI'bHY ®UIL BUP,

®I'bHY BHUNCXM,

Buovwl oesmenvnocmu obyuarowuxcs

PackpeiBath copepikaHue TEPMUHOB U
MIOHATHI: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
HCCJICTIOBAHUI U TIPOTHO3UPOBATH
PE3yNbTAThI DKCIIEPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAYYHBIE
IIKOJIBI B 001aCTH OMOTEXHOJIOTHH.
Paznuyath pazaensl OMOTEXHOJOTUH
KaK HayKH.

CpaBHHBATh CBSI3b OMOTEXHOJIOTHU

C Pa3IMYHBIMH OTPACIISIMH HAYKH U
IIPOMBIIIICHHOCTH.

BBIABISTH pa3nuyust MexmIy
pazjesiaMu OMOTEXHOJIOTHH.
dopMyIHpOBaTH U OOBACHATH

IIPUHLINI Pa3BUTHS HAYKH
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Temwvl 3anamuul

2. O0mme moHATUs

OHMOTEXHOJIOTHHA

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

OI'bBHY Ullul” CO PAH,

OI'AOY BO MOTH,

dI'bOY BOMI'Y,

dI'bOY BO CIIoTY,

OI'AOY BOHIY,

®dI'bOY BO PTAY-MCXA nmenu
K.A. Tumupszesa.

CoBpeMeHHbIE HAMPaBICHUS Pa3BUTHS
arpoOHOTEeXHOJIOTHH. MeTo b

OMOTEXHOJIOTHH B HAYKE U MTPAKTUKE

ITonsTHE OMOTEXHOIOTHH. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM UX
IPEUMYIIECTBO TIEPET XUMUICCKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIIIJICHHBIS
MHUKPOOPTaHU3MBI, KIICTKH U TKaHU
pacTeHH, )KUBOTHBIX.

[TpakTuyeckas padota «IIpumepsl

Buovwl oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHUH.

BrInonHeHne npeaioxkeHHbIX
UCCJIeI0BATENHCKUX Pa0OT:
«Co3nanuie OMOJIOTUYECKH aKTUBHBIX
n100aBOK U BUTAMUHOBY, « BbiBeieHme
HOBBIX COPTOB PaCTE€HHUI, IOPOJ
KUBOTHBIX C 33JJaHHBIMU
cBoiicTBaMm», «Co3aanue OakTepHid,
CIOCOOHBIX MepepadaThiBaTh HEPTH U
YCTPaHSATh MOCJIEACTBUS €€ Pa3INBOB:
IUTIOCHI U MUHYCBD».

Okckypceus «buotexHomorus: Hayka u
KU3Hb» B By3 unu HU

PackpwiBath conepkaHue TEPMUHOB U
MTOHSTHI: 00BEKTHI OMOTEXHOJIOTHH,
KJICTKW U TKaHU PaCTCHUH, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh MpoIecC
OMOTEXHOJOTUYECKOTO TPOU3BOJICTBA.
XapakTepu3oBaTh pa3InyHbIE

00BEKTHI OMOTEXHOJIOTHUH.
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Temwvl 3anamuul

3. OcobeHHOCTH

arpoOMOTEXHOJIOTUHN

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

IMIPUMCHCHUA OMOJIOTHYECKHUX

00BEKTOB B TBOEH KHU3HIY

Ienu u 3a7a4n arpoOMOTEXHOJIOTHH.
OCHOBHBIE 0OBEKTHI
arpoOHMOTEXHOJIOTHH.

buorexnonornueckmne moaxoabl

Buovwl oesmenvnocmu obyuarowuxcs

Paznmuate mpOMBITIUICHHBIE
MUKPOOPTaHU3MBI, KJIETKU U TKaHU
pacTeHul, >KUBOTHBIX KaK
OMOTEXHOJOTUUECKHE OOBEKTHI.
CpaBHHBaTh MEX]1y COOOM TPOLIECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHH.

BrisBiars Haubosee a3 pekTuBHbIC
00BEKTHl OMOTEXHOJIOTHH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpoeHUs U QYHKIIUN Pa3TUIHBIX
OMOJOTUYECKUX OOBEKTOB.
dopMynupoBaTh U OOBICHSITH
MPUHITUT PaOOTHI
OMOTEXHOJOTHICCKOTO TIPOU3BOJICTBA
BBIOPAHHOM TPy BEIIECTB/
MaTepHuaioB

PackpriBath copeprkanne TEPMUHOB U
IOHATUI: COXPAaHEHUE PACTEHUN U
KUBOTHBIX, BUJbI KOJUIEKIIUNA

TeHETHYECKOT0 Pa3HOOOpa3Hsl.
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Temwvl 3anamuul

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

JUTSI HAJISKHOTO COXpaHEHUS
KOJUICKIIMM T€HETUYECKUX PECYPCOB
pacTeHUH U )KUBOTHBIX. [ToHATHSA

0 MMOJIEBBIX, IN VItro u
KpUoKoJIeKusax. Poct u pazputue
’KUBOT'O 00BEKTa B 3aMKHYTOU
CHUCTEME B KOHTPOJIMPYEMBIX
YCIIOBHSX: KaK 3TO BO3MOKHO.
OcHOBHBIE IOMENICHUSI

JUTSI TIOJTHOIIEHHOHM paboThI
1abopaTopuu OMOTEXHOJIOTHH
(TaMrHapHas KOMHATa, CBETOBAs,
aBTOKJIaBHAs KOMHATBI, IIOMCILICHHE
JUISL TPUTOTOBIICHHS TTUTATEIBLHBIX
cpen, MoedHas): ux (yHKIIMOHAT U
0COOCHHOCTH.

OcHOBHBIE TPUOOPHI

JUISL OpTraHU3ali| JIA0OpaTOPHUH
OMOTEXHOJIOTHH, UX QYHKITUU U
BO3MOYKHOCTH (aBTOKJIaB,

CyX0>KapoBoH 1mKkad, TUCTUILISTOP,

Buovwl oesmenvnocmu obyuarowuxcs

OnuchIBaTh NPOLIECC COXPAHEHUS U
Pa3MHOXKEHUS PACTEHAN

B KOHTPOJIUPYEMBIX YCIIOBHUSIX CPEBI.
XapaktepusoBaTh (a3l pocTa U
pPa3BUTHs PACTEHUHN B 3AMKHYTOU
CUCTEME.

PaznuyaTe mpeuMyniecTsa u
HEJIOCTAaTKH Pa3INYHbIX TUIIOB
KOJUICKLIUM.

CpaBHUBATH 3Tanbl pabOTHI

B J1Ja00OpaTOpuu OMOTEXHOJIOTHH.
BrisBisats Haubosee 3G heKTUBHBIC
PUEMBI ISl COXpaHEHUs 00pa3IoB
PAaCTEHUH U )KUBOTHBIX.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOeHUs U (PYHKITUU 00pa3IoB
pacTeHUN.
dopmyaupoBaTh u OOBSICHATD

IIPUHIUIT KPHOKOHCEPBALUU PACTEHUN



Temwvl 3anamuul

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

pH-meTp, Becsl, TamuHap-00KC,
CTEPHUIIN3aTOP MHCTPYMEHTOB,
CBETOBAs yCTAHOBKA, KIIMMAaTHIECKas
Kamepa, Y ®-uonusarop,
XOJIOWJIBHUKY JIJI1 XpaHSHUS
MUATATENIBHBIX CPEA U JIp.).
NHCTpyMEHTHI TSl MPUMEHECHHUS
METOI0B OMOTEXHOJIOTUH PACTCHUM
(mperapoBaibHas UTJIa, CKAJIbIEb,
MUHIET, HOKHUILIBI). OCHOBBI TEXHUKHU
0e30IacHOCTH MpU padoTe

¢ npubopamu. OCHOBHbBIE TTPUOOPHI
IUTS OpTaHU3aIH 1TabopaTOpUH
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0>XapoBo# mKad, AUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEPHUJIN3ATOP MHCTPYMEHTOB,
CBETOBas yCTaHOBKA, KIIMMaTHYCCKas
Kamepa, Y O-uonusarop,
XOJIOWJILHUKY JIJTS XPAHCHUS

MUTATEIBbHBIX CPEI U AP.

Buovwl oesmenvnocmu obyuarowuxcs
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Temul 3auamuu

4. KynbpTypa KJIE€TOK U TKaHeu

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

NHCTpyMEHTBI 17151 TPUMEHEHUS
METO/I0B OMOTEXHOJIOTUM PACTEHUI:
penapoBajbHas Urja, CKaJbIIelb,
MMAHIIET, HOKHULBI.

[IpakTuueckas padota «KynapTypHOe
pacTeHHE B KyJIbTYPaJIbHOM COCYJIE:
OIUILY PACTEHUE B IPOOUPKEN.
Hccnenosatenbckast padora «Poct
YEPEHKOB PACTEHUU B BOJE C PA3HBIM
ypoBHEM pH»

Mertoapl KyJIbTYphI KJIETOK U TKAHEN

B cenexkuuu. KamnycHas KyiabTypa.
KynbeTypa KeTok n arperatoB KJIETOK.
Kynsrypa nporomnacros. [Tomyuenue
COMATUYECKUX TMOPUI0B METOIOM
CIUSTHUSI U30JIMPOBAHHBIX
IIPOTOIIACTOB.

Knerounas cenexkuus. Mcnonb3zoBanue
TanjOuINU B CEJIEKIH.

[Iprmepbl NpUMEHEHUSI KYJIBTYP

KJIETOK U TKaHEH B HAaYYHbIX

Buovwl oesmenvnocmu obyuarowuxcs

PackpsiBaTh conepxanne TEPMUHOB U
MOHSATUH: KaJIIyC, IPOTOILIACT,
COMaTHYECKUI TUOPHI, TATUIOU/T,
ITaMM.

OnuceIBaTh Ipouece
KYJIbTUBUPOBAHHUS KJIETOK U TKAaHEH
PacTeHUN U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC ATAIbI
KYJIbTUBUPOBAHHUS KIIETOK U TKAHEN
PACTEHHI U )KUBOTHBIX.

BrisBisats Hanbosee 3¢ HeKTUBHBIE
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Temwvl 3anamuul

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

HCCIICIOBAHUSIX U B IPAKTUKE
paznmuunbix HUW: 3HaKOMCTBO

C JIUTEpaTypOil — HayYHBIMU
MyOJIMKaKUSIMU IO PA3HBIM 00BEKTAM
(MUKpOOBI, pacTEeHUs, )KUBOTHBIE).
XapaKkTepucTUKa KIETOK,
KyJbTUBHUPYEMBIX 1N VItro.
MopdoreneTnyeckue myTu pa3BUTUS
KJIETKH IN Vitro.

H3BecTHBIC KOJUICKIIUU
OMOTEXHOJIOTHYECKNX 00BEKTOB —

UX POJib, 3a1a4H, COCTaB, IPUMEPHI
(in vitro KoJIeKIIUK paCTCHHMIA,
KOJUICKIIMH IIITAMMOB
MUKpPOOpraHu3mMoB. CeMuHap

10 MPOYUTAHHOM JIUTEPATYPE,
JTOKJIAJIbI O0yYarOIIUXCs).
buorexnonorus npon3BoCcTBa
KYJIbTYPbI KJIETOK, TKAHEH U OPTraHOB

paCTECHUM.

Buovwl oesmenvnocmu obyuarowuxcs

METO/IbI KYJIbTUBHPOBAHHUS KIIETOK U
TKaHEW pACTCHUH, )KUBOTHBIX,
MHKPOOPTAaHU3MOB.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTpPOCHHS U (DYHKITUH KIICTOK H
TKAHEW pACTCHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyUpOBaTh U OOBACHSITH
MIPUHIIUIT BBLDKMBAEMOCTH, POCTA U
Pa3BUTHS KYJIbTUBUPYEMBIX KJIETOK U

TKaHEHN
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Temwvl 3anamuul

5. [luratenbHbIE Cpebl IS

arpoOMOTEXHOJIOT U

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

[TpaxkTuueckas padota «IIpoTormacTsr
KJIETOK).

Uccnenosarenbckas pabota
«CymiecTByIOmME KOJIJIEKIUN KIETOK
U ITamMMoB B Poccnn 1 ux postb

B Pa3BUTHUU T'€HETUYECKUX
TEXHOJIOTUI».

Hccnenosatenbckas padoTa

«I".J1. KaprieueHKO KaK T€HETHUK-
AKCIIEPUMEHTATOP U OUOTEXHOJIOT
Makpo- 1 MUKPO3JIEMEHTHI,
VMCTOYHUKH YTJIEBOJIOB, BUTAMUHBI,
KEJIUPYIOIIUE areHThI. THUIIbI
NUTATENbHBIX CPEIl — )KUJKUE U
TBEPJBIE.

[IurarenbHble Cpebl

JU11 OMOTEXHOJIOTHH PACTEHU.
Pa3paboTka HOBBIX MUTATENIbHBIX
Cpeld, B TOM YHCJIE BKIFOYAKOIIUX
OMOCTUMYJISITOPBI U APYTHE

perynsTopsl pocta. MeToasl

Buovwl oesmenvnocmu obyuarowuxcs

PackpsiBaTh conepxanne TEPMUHOB U
MOHSATUI: IUTATEJIbHAS Cpena,
KOMITOHEHTBI ITUTATEIbHOU CPEbI,
pH pactBopa.

OnuceIBaTh NPOLIECC MPUTOTOBJICHUS
MUTATEIBHBIX CPEJ JUISl PA3HBIX
00BEKTOB.

XapakTepu30oBaTh MPOLIECC
IIPUTOTOBJICHUS TUTATENBHBIX CPEJT

B 3aBUCUMOCTH OT BBIOPAHHOTO

00BEKTA UCCIIEIOBAHMS.
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Temwvl 3anamuul

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

ONTHUMU3ALN TUTATEIBHBIX CPEI.
OcCHOBHBIE KOMIIOHEHTBI TUTATEIIBHBIX
cpen (MakpOdJIEMEHTHI,
MUKPO3JIEMEHTBI, ICTOYHUKHU
yriepojaa, BATAMHUHBL, KETUPYIOIIUE
areHTbl, PEryJIATOPBI POCTA).

Yposenb pH nutatenbsHOM cpeasl U
€ro BJIMSHUE HAa PA3BUTHE PACTCHUM.
Becsr, pH-meTp.

JlabopatopHas padota «IlutaTenbHbie
cpeadbl U YCIOBUS KYJIbTUBUPOBAHHS,
KYJIBTYpPbl PACTUTEIIbHBIX KJIETOK U
TKaHEW».

[IpakTuueckas padora
«ITpuroroBieHne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MaKpoO- U
MHUKPORJIEMEHTOB TUTATEIBHON CPeJIbl
no nporncu Mypacure u Ckyray.
[IpakTuueckas padbora
«IIpuroToBrieHrHE MUTATENIBHBIX CPEL

JUTS BBEJICHHUS B KYJIBTYPY IN VItroy

Buovwl oesmenvnocmu obyuarowuxcs

Paznuyath TUIBI TUTATEIBHBIX CPEJT

B 3aBHCHMOCTH OT 3ajauu
KYJIbTUBUPOBAHMUSL.

CpaBHHBaTh paCTBOPUMOCTH BELIECTB
BO BpeMs [IPUTOTOBIICHUS
nuTaTeNnbHbIX cpea. CpaBHUBATH THUIIBI
NUTATENbHBIX CPEJ] B 3aBUCUMOCTHU

OT UX COCTaBa.

BrisiBnsaTe Hanbosiee BaxKHbIE
KOMIIOHEHTBI MIUTATEIBbHOM Cpefibl U
MPOTHO3UPOBATH YPPEKT OT HEXBATKH
KaKJI0TO U3 KOMIIOHEHTOB.
XapakTepu3oBaTh PyHKIIUU
KOMITOHEHTOB ITUTATEJIbHBIX CPE/I.
®opMyupoBaTh U OOBACHATD
NPUHLIUI KyJTbTUBUPOBAHUS PaCTEHU
Ha MUTATEIbHBIX CPEAAX PA3IUIHOTO

coCTaBa
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Temwvl 3anamuul

6. Perymaropsl pocta Kak
(axTopsl ycrexa

OMOTEXHOJIOTHH paCTCHI/If/'I

Konuuecmeso

yacoe

4

OcHosHoe cooepoicanue

Poct n pa3Butue pacTreHunii.
OcranpHbl€ Tanbl OHTOT€HE3A.
OO6mu1re 3aKOHOMEPHOCTH pOCTa
pacTeHU.

OcHoOBHBIE K1acchl (PUTOrOPMOHOB
(ayKCHHBI, IUTOKUHUHBI,
rub6epemnunbl, ABK, atunen u ap.)
U UX (PYHKIIMU Ha pa3HBIX dTanax
pa3BUTHUSI pACTEHUSI.

N3BecTHBIE TEHETHYECKHUE
MEXaHU3Mbl, KOHTPOJUPYIOLIHUE POCT
Y Pa3BUTHUE PACTCHUM.

DHJIOTE€HHBIE U HK30T€HHbBIE
PETYIIATOPHI pOCTa PACTCHUM

B IIpOOUpKE.

JlabopaTopHas pabota
«DeHoTunuyecKas oleHKa pocta

Y pa3BUTHS PACTEHUN B 3aBUCUMOCTH
OT HaJM4usi GUTOTOPMOHOB

B IUTATEJILHOM cpeac»

Buovwl oesmenvnocmu obyuarowuxcs

PackpbIBaTh cofiep;kaHie TEPMUHOB U
MOHSATUH: (PUTOTOPMOHBI, PETYIISATOPbI
pocTa pacTeHHM.

OnuceIBaTh NPOIECC POCTA U
Pa3BUTHS PACTCHHM.
XapakTepu3oBaTh IPOLECC POCTa

Y pa3BUTHUS PACTEHUI B 3aBUCHMOCTH
OT F€HOTHIIA U OKPYKAFOITUX
YCJIOBHUI.

Paznuuate GyHKUIMU PETYIATOPOB
pocra.

CpaBHUBaTh PYHKITUHU PETYISTOPOB
pocra.

BbIABIATH PYHKIIUU PETYIATOPOB
pocTa o npeasioKeHHbIM S PexTam.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOCHHS U (PYHKLIUN PA3TUYHBIX
(UTOTOPMOHOB.

DopMyIHpOBaTH U OOBICHATH
MPUHIUI BO3AEUCTBUS PUTOTOPMOHOB

Ha POCT U Pa3BUTUE PACTEHUI
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Temwvl 3anamuul

7. buoTexXHOJ0rus pacTeHUI

Konuuecmeso

yacoe

10

OcHosHoe cooepoicanue

Bo3MoxHOCTH TPUMEHEHUS

anO6HOT€XHOHOFHﬁ B CCJIICKIINH,

CCMCHOBOACTBC U IIMTOMHHUKOBO/JCTBC.

bosie3Hn 1 UMMYHHTET paCTEHUM:

ot H.W. BaBuioBa 10 COBpEMEHHOCTH.

Y ckopeHHas U TpaJIuIMOHHAS
CEJICKIIUS: COKpaIlaeM CPpOKHU
MOJTy4Y€HHUS HOBBIX COPTOB. OCHOBHBIC
METOBI cesieKiuu. [ ubpuan3amms.
®opmMmbl 0TO0pa. OCHOBHBIE
HaIPaBJICHUS CEJICKIIUU: YIIyUIICHUE
YPOKANHOCTH, YyCTOUUUBOCTH

K OMOTHYECKUM U aOHOTHICCKUM
dakTopam.

O310pOBIIEHHE PACTEHUI OT BUPYCOB

C IIOMOIIBIO METOO0OB OHMOTEXHOJIOTHH:

METO/IbI KYJIbTYPbI alTUKAIBHBIX
MEpPUCTEM, TEPMOTEPAIINH,
XEMOTEpanuu, KpUOTEpaIruu 1
KOMIUIEKCHOM Tepanud. [lomyuenue

03A0POBJICHHOI'0 IMTOCAA0YHOTO

Buovwl oesmenvnocmu obyuarowuxcs

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITHH: CEJICKIUA, CEMEHOBO/ICTRBO,
MMUTOMHUKOBOJICTBO,
MHKPOPA3MHOXKEHHUE PACTCHUH,
03JI0POBJICHUE PACTECHUM.

OnuceiBaTh mpouece
MHKPOPA3MHOXEHUS PACTCHUN,
CO3/IaHUSI HOBOTO UCXOTHOTO
Marepuasa Jijis CeJIeKIH, 0TOopa,
03JI0POBJICHUS PACTEHUH U MOJIYYEHUS
03JIOPOBJIICHHOTO MOCAI0YHOTO
Marepuana.

XapakTepu3oBaTh MPOLIECC
YCKOPEHHOW U TPAAUIIMOHHOU
CENICKIIUH, MUKPOPA3MHOKEHHS,
03JI0POBJIEHUS PACTEHUM.

Paznuuars MeToIbI cenekuuu,
CIIOCOOBI 037J0POBJICHUS PACTEHUH.
CpaBHUBATH METO/IbI CETEKIINH,
CIIOCOOBI 037J0POBJICHUS PACTEHU.

BriaBaars HanOonee 1 HauMeHee
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Temwvl 3anamuul

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

MaTepuaina — KIyoHel kapTodens u
CaKCHIICB IUIOJIOBBIX KYJIBTYD.
KynbTHBHpOBaHHE PACTUTEIHLHOTO
MatepHasa B KyJbType in Vitro:
OCHOBHbBIC TIPUHIIUIIBI U MOJICITH

KyJbTUBUpOBaHus. Kamnycorenes,

CYCIIEH3UOHHBIE KYJIbTYPhl PACTEHHUI.

Muxkpopa3sMHOKEHUE PACTCHUM.
DKoHOMUYECKHH dPdeKT

OT BHEJAPEHUS METOJIOB
OMOTEXHOJIOTMU B PACTEHUEBOJCTBO.
Kpuoxpanenue pacrenuil.
KpuonporekTopsr.
[TocTkprorenHas pereHepanusi.
buonornueckue cpeacTaa 3aluTh
PACTEHMI: IPEUMYILIECTBA

Y NIEPCIEKTUBBI IPUMEHCHMUS.
Tepmoc u cocyn [proapa ¢ )KuaKkum

a30TOM, KPUOTIPOOUPKH.

Buovwl oesmenvnocmu obyuarowuxcs

3¢ (HEeKTUBHBIE CTIOCOOBI TIOTYUCHHUSI
HCXOJHOTO MaTepuana

JUTSL CENIEKIIMH; 03]I0POBIICHUS
pacTeHUN.

XapaxkTepuzoBaTh OCOOCHHOCTH U
(yHKIIUK METOJIOB CEIEKIIUH,
CIIOCOOOB 03/TOPOBJICHUS PACTCHHIM.
dopMynupoBaTh U OOBACHSTH
MPUHITUT TPATUIIMOHHON U
YCKOPEHHOM CEJICKIINU, TPUHLIUIT
pabOThI TOTO WJIM UHOTO METO/IA

03JI0POBJICHUS PACTCHUH

[IpakTuueckas pabota «PazmuoxeHue

IO 4OBBIX paCTeHI/Iﬁ YCPCHKOBAHHEM
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Temwvl 3anamuul

WUTOTO 10 MOJIYJIIO

Konuuecmeso

yacoe

34

OcHosHoe cooepoicanue

¥ MUKPOPa3MHOKEHUEM — IIPUMED
MaJIMHBI (UJTH 3€MJISTHUKH, €KEBUKH,
CMOPOJIUHBI)».

[IpakTruueckas padbora «BBenenue
pacTeHuii B KylbTypy in Vitro u
HOJJIepKaHUE YUCTON KyJbTYpPbl

OKCIIJIAaHTOB)».

[IpakTruueckas padbora «PazMHOXKEHUE

KapTodens B IpoOUpKe».
UccnenoBarenbckas padota «Kak
MOJIy4arOT ITOTOMCTBO BET€TaTUBHO
Pa3MHOXKAEMBbIX KYJIbTYp €CIIH

HE CEMEHaMU?»
Uccnenosarenbckas pabora
«BpIpamyBanue pacTeHun

B TIPOOHPKE».

UccnenoBarenbckas padota «Kak
00bs1 KOPOBKA ypOKai cracana —
0 COBPEMEHHBIX CIocoOax

OMOJIOTUYECKON 3aIUThI PACTEHUI

Buovwl oesmenvnocmu obyuarowuxcs
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Temwvl 3anamuul

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

Monayab «CoBpeMeHHbIe OMOTEXHOJOTHH B cejleknum». 11 kaacc (34 u)

1. 'eneTndeckue pecypchbl

Poccun

6

Crpareruu coXpaHeHUsI TEHETUYECKUX
pecypcoB. CoxpaHeHuEe pacTEHUI

in situ u ex situ.

buopecypcHbie komnekunu Poccun.
Koineknusi reHeTnuecKux pecypcon
pactenuit BUP. I'epbapuit BIH.
Kouneknusi reHeTuuecKux pecypcon
s>knBoTHEIX BHUUI P)K. Komnexkun
ki1eTok 1 mrammMoB BHUNCXM.
UccnenoBarenbckas padbota

«ITo matepuanam popyma

«I'eneTnueckue pecypcesl Poccun»

Buovwl oesmenvnocmu obyuarowuxcs

PackpriBaTh conepxaHnne TEPMHUHOB
Y TIOHATHI: COXPAHEHHUE PACTECHUN
in situ u ex situ.

OnuceiBaTh IIpOoHcCC COXpaHCHUA

pacTeHuit B ycimoBusx in Situ u ex situ.

XapaxkTepuszoBaTh CIIOCOObI
COXPaHEHHS PACTCHUH B YCIIOBUSX
In Situ u ex situ.

Pa3znuuatk cnocoObl COXpaHEeHHUs]

pacTeHHi B yCIIOBHUsX IN Situ u ex Situ.

CpaBHUBaTh OCOOCHHOCTH
COXpaHEHUS PACTCHHM B YCIOBUSIX

In situ u ex situ.

BrisBisats Hanbonee >ppexTuBHBIN
pUEM JIJISl COXPAHEHUST KOHKPETHOTO
oOpasiia pacTeHUuH.
XapaxkTepu3oBaTh OCOOCHHOCTH U
GyHKLIHH.

dopmMyIHpoBaTh U OOBIACHATH
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Temwvl 3anamuul

2. OCHOBBI T€HETUKH U

CEJICKIINHU

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

HacnencTBeHHOCTh MU U3MEHUHMBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
OpraHu3MoB. MI3MEeHYMBOCTH
MyTaIlMOHHAS U MOJIU(PUKAITMOHHAS.
['en — maTtepuanbHbI HOCUTEIb
HaCJICICTBEHHOCTH ¥ N3MEHUMBOCTH.
HyknenHoBbIE KHCHOTHI.
Jlokanu3alus reHeTHYEeCKOTro
Marepuaa B KJIEeTKe. JleleHne KIEeToK.
Pennukanus JIHK. OcHoBHast norma
MOJIEKYJIIPHOI OMONOTUH.
Tpaunckpunuus. Tpancasuus.
Myranuu.

3aKOH rOMOJIOTHYECKUX PSIIOB

B HACJICACTBEHHOM U3MEHUMBOCTH
H.U. BaBunosa B 1920 u 2020 rr.
[IpakTuueckas pabora
«MoauduxanmoHHass I3MEHYUBOCTh

B IIpupojie» (coOpaTh U CPaBHUTh

Buovwl oesmenvnocmu obyuarowuxcs

npuHIMI IN Situ 1 ex Situ coxpaneHus
F€HETUYECKUX PECYPCOB PACTEHUM
PackpriBaTh cojepkaHne TEPMUHOB
Y OHATHUI: HACIEJICTBEHHOCTb,
U3MEeHYUBOCTh, I'eH, JJHK, PHK,
0eJI0K, 3aKOH TOMOJIOTHYECKHX PSIIOB
B HACJICJICTBEHHON U3MEHYMBOCTH.
OnuchIBaTh MPOSIBIICHUS
MOU(DUKAIIMOHHON U MYTAITMOHHOMN
n3MeHUYUBOCTH, cTpoeHue JHK n
PHK, GenkoB.

XapakTepu30BaTh CTPOCHUE U
(YHKITUH HYKJIEHHOBBIX KHUCJIOT,
OCJIKOB.

Paznuuarh THIIBI N3MEHYHMBOCTH.
CpaBHUBATh MYTAIlMOHHYIO U
MOAU(UKAIMOHHYIO U3MEHYHBOCTb.
BriaBisaTh MOIUGUKAIIIN ¥ MyTaIUH.
XapaxkTepuzoBaTh 0COOCHHOCTH U
¢byukuu JIHK, PHK, 6enkos.

DopMynHpOBaTh U OOBICHATH
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Temwvl 3anamuul

3. Umxenepus

B OMOJIOTUN PACTEHH

Konuuecmeso

yacoe

15

OcHosHoe cooepoicanue

JIMCTBSI, IUBETKH C OJJHOTO PACTEHUS
W/WJH C Pa3HBIX).
Hccnenosarenbckas padora «I'MO —
ATO MYTAIMU WK MOAU(PHUKAIIUN )
Knerounast u reHHast UHKEHEPUS
pacTEeHUI 1Ji pa3BUTHUSI CEJNICKIINH.
[IpupoaHO-TpaHCTEHHBIE PACTECHUSI.
Pacrenns-Onodadpuxu.
buoTrexHonornueckue METOABI

B CEJICKIINU PACTCHUM.
['eneTnyeckoe pegakTUpOBaHUE
KYJIbTYPHBIX pacTeHuu. Yem
TEHETUYECKOE PENAKTUPOBAHUE
OTJIMYAETCS] OT TEHETUYECKON
MOAU(DUKAIIAHN.

[TorCck HOBBIX TEHOB-MUILICHEM:
CYLIECTBYIOLIUE METOAUKHU.
[Iposenenue in silico ananmsza.
['ennas uHXXEHEpUs 3€PHOBBIX
KyJabTyp. [ eHHas nHxxeHepus

XJIom4YaTHUKA. I eHHas WHXXCHCPHUA

Buovwl oesmenvnocmu obyuarowuxcs

IIPUHLINI JEUCTBUSA 3aKOHA
TOMOJIOTUYECKHX PSA0B

B HACJIEICTBEHHOU N3MEHUYNUBOCTH

PackpwiBath copepkaHue TEPMUHOB U
MOHATHUM: KJIETOYHAs U T€HHAs
WHXEHEPUs paCTCHUH, TCHETUYECKOE
penaktupoBanue, ' MO, in silico
aHamus.

OnuceIBaTh NPOLECC KIIETOYHOU U
T€HHON MHXEHEPUN PACTECHHU,
MPUHLUIBI TEHETUYECKOTO
penaktupoBaHus, co3ganue ' MO,
starsl in Silico aHanu3a.
XapakTepu3oBaTh COBPEMEHHbIE
JIOCTHXKEHUS TCHHOM U KJIETOYHOM
WH)XEHEPUH Pa3HBIX BUIOB PACTEHU,
nposezenue in silico ananuza.
PaznuyaTh reHHYIO U KJIE€TOYHYIO
WHKEHEPUIO.

CpaBHI/IBaTB OMOTEXHOJIOTHYCCKHUE
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Temwvl 3anamuul

4. Unxenepus

B OMOJIOTHH KHUBOTHBIX

Konuuecmeso

yacoe

OcHosHoe cooepoicanue

ToMaTa. [ eHHast MHKEHEPHSI COU.
['eHHas MHXEHEpUs IUI0I0BbIX
KyJIbTYp. | 'eHHas uHXXeHepus
Kaprodens.

[Ipaktuueckas padota «IIpoBenenue
in silico amanm3a Id HOMCKa HOBBIX
TeHOB-MUIICHEN JIs1 peAaKTUPOBAHUS

KyJIbTYPHOTO pacTeHus (Ha BEIOOD)»

CoBpeMEHHBIE METO/IbI

B ’)KUBOTHOBOJICTBE: TPaHCILIAHTALIUS
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHHE.

I'ennas nHxxenepus

B ’KUBOTHOBOJCTBE.

[Ipaktuueckas padota «[IpoBenenue
in silico amanu3a g moOMCKa HOBBIX
TE€HOB-MHUILICHEN 711 pETaKTUPOBAHUS

KUBOTHOTO» (Ha BHIOOD).

Buovwl oesmenvnocmu obyuarowuxcs

METO/IbI B CEJIEKLIUH PACTEHUM.
BbIABAATE pazinuus MEXIY
F€HETUYECKUM PEIAKTUPOBAHUEM H
TreHETUYECKON MOIu(pUKaIuEN.
XapaxkTepuzoBaTb 0OCOOCHHOCTH U
GyHKLIHH.

dopMynupoBaTh U OOBACHSTH
MIPUHIIUIT KJIETOYHOM U TEHHOU
WHXEHEPHUH, TeHETUYECKOTO
pPENAaKTUPOBAHUS U TEHETUYECKON
MO U (DUKAITHH

PackpeiBath comepxaHue TEPMUHOB U
TTOHSITUH.

OnuceIBaTh TPaHCIJIAHTALIUIO
AMOPHUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHMUE.

XapakTepu30BaTh TPAHCIUIAHTALIMIO
YMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

PaznuyaTe TpaHCIUIaHTALUIO

3M6pI/IOHOB, XUMCPHBIX ) KUBOTHBIX,
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Temwvl 3anamuul

NTOT'O 1O MOAVYIJIIO
OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

Konuuecmeso

yacoe

34
68

OcHosHoe cooepoicanue

Hccnenoatenbekas padbota «I'eHHas
MH)KEHEPHS )KUBOTHBIX: apTyMEHTBI

3a U IIpOTUB»

Buovwl oesmenvnocmu obyuarowuxcs

KIIOHUPOBAHHE.
CpaBHHBaTh TPAHCIUIAHTALIUIO
YMOPHOHOB, XUMEPHBIX KHUBOTHBIX,
KIIOHUPOBAHHE.

XapaxkTepu3oBaTbh OCOOCHHOCTH U
byHKINH.

dopMynupoBaTh U OOBACHSTH
MPUHITUI TEHHOW WHKEHEPHH,
TCHETHYECKOTO PEAAKTHPOBAHUS U

reHeTUYeCcKo Moudukau
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IMPUJIOKEHUE. ®HJIBMbI U 3AIITMCHU TEJIEBU3UNOHHBIX ITPOT'PAMM

Monayiab « ArpoTexXHOJ0TuM HACTOsIero u oyayuero». 10 kiace

Tema 1. Buomexnonozusn Kak nayka

JoxymenTanbnbiii puiibMm Ceprest bpunieBa «Hosblil cBetT. Hukonait BaBunoy». —
URL.: https://smotrim.ru/video/2618068

JoxymenTanbublii GpuiibM «CeMeHa, KOoTopble crmacyT yenoBeuectBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejieKuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JoxymeHTanbHbId QruiibM «30JI0TOM 3eneHblid 3amac». 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocrnogbl cenemuku u cenekuuu

dunpmbl U3 nukiIa «Matpuiia Hayku». Science and plants. Hayka u pactenus.
3epHo6060BBIe. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huicenepus 6 6uonozuu pacmeHuil

dunpmbl U3 nukiIa «Matpuiia Haykm». Science and plants. Hayka u pacrenus.
I'enetnyeckoe penaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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CBEAEHUA O CEPTUD®UKATE 30
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Bnageney Bacunbesa Bepa BnagumupoBHa

OeicTevTened C10.03.2023 no 09.03.2024
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