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CopeprkaHne Kypca BHEYpPOUHOU €ATEIbHOCTH

Monyns «ArpoTeXHOJIOTHH HacTosmero u Oyaymero» 10 kmacc
Monyns «CoBpeMeHHbIE OMOTEXHOIOTUH B ceekuum» 11 kmace
TemaTnyeckoe IUIaHUPOBAaHUE

Monynb « ATpOTEXHOJIOTHH HacTosAero u oyaymero» 10 kimace
Monynbe «CoBpeMeHHbIE OMOTEXHOJIOTUH B cenekuun» 11 kiace
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HOACHUTEJBHASA 3AIINCKA
AKTYaJIbHOCTh M HA3HAYEHHe NMPOrPaMMBbI

PaGouass mporpamma Kypca BHEypo4dHOUW gesTenbHOCTH «COBpEMEHHBIC
arpoOHMOTEXHOJIOTHH (arpoOMOTEXHOJOTUYECKUN TpOo(Ib)» IS CpeaHero oOIIero
oOpazoBaHus (j1ajiee — mporpamMma) paszpaboTaHa B COOTBETCTBHHM C TpPeOOBaHMUSIMU
denepalibHOTO TOCYIAPCTBEHHOTO 0O0pa30BaTENbHOIO CTaHAApTa CPEIHEro oOIIero
obOpazoBanust (®I'OC COO), opueHTHpoBaHa Ha oOOecleueHue WHAUBUAYATbHBIX
norpedHocTe oOOydaromMxcs ¢ HampaBieHa Ha JIOCTHDKEHHE IUIAHHPYEMBIX
pe3yJabTaTOB OCBOEHUS MPOrpaMMbI CpeHEero oOiiero oopa3oBaHHs ¢ Y4E€TOM BbIOOpa
y4aCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH KYypCOB BHEYPOYHOU AESATEIBHOCTU. ITO
MIO3BOJIIET O0ECIeUnTh €IUHCTBO 00s3aTenbHbIX TpeboBanuii ®I'OC COO Bo BceM
MIPOCTPAHCTBE MIKOJIHHOTO 00pa30BaHUs: HE TOJBKO Ha YPOKE, HO U 3a €ro MPeACIIaMH.

Hacrosmmit kypc mpemaHaszHadeH sl YyIIyOJIeHHOTO W3YYCHUS OMOJIOTHYECKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciupeHusi 0a30BbIX 3HAHUM, PA3BUTHS MPAKTUYECKUX

YMGHI/Iﬁ N HaBBIKOB B COBpeMeHHOfI OMOJIOTHH.

AKTYaJIbHOCTH Peain3aiuu NporpaMmmal

[TporpamMmoii mpemxycMoTpeHO (HOPMUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
VpOBHSI 3HaHWHA, a TaKkKe MPAKTHYECKOTO ONbiTa paboThl ¢ JabOpaTOPHBIM
o00OpyZI0BaHUEM, OBJIAJICHUE TPUEMaMHU HCCIIEIOBATEIBCKON NEeITEIbHOCTH. MeTobl
opraHm3an  00pa30BaTENIbHOM M HAYYHO-MCCIENOBATENBCKOW  ACSITENbHOCTU
npeaycMaTpuBalOT (popMupoBaHHe Yy OOYYArONIMXCS HECTaHIAPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOO/IBI CAMOBBIPAKEHUS U MHANBUIYATLHOCTH CYXKICHUM.

Jlyis moTHOTO y4yeTa MOTpeOHOCTEH O00YyJaroIuXcsi B MPOrpaMMe HCIOIb3YeTCs
muddepeHIMPOBaHHBIN TIOJIX0/, YTO CTHUMYJIUPYET OOYy4Yaromerocs K YBEIMYEHUIO
MOTPEOHOCTH B MHIAMBUYATIbHON, MHTEJUIEKTYATbHOW M TIO3HABATEIHHOM JIEATETLHOCTH
U Pa3BUTUIO  HAYYHO-HCCIICOBATEIbCKUX  HaBBIKOB.  [IporpamMma  cTaHeT

BOCTPEOOBAaHHOW B TMEPBYIO OYEpeab OOYYAIOMIMMUCS, KOTOPHIE HUMEIOT CTOWKHIA



MHTEPEC M COOTBETCTBYIOIIYI0 MOTHUBAIMIO K HM3YYEHHUIO MPEAMETOB €CTECTBEHHO-
HAYYHOT'O IIMKJIA, ECTECTBEHHBIX HAYK U TEXHOJOTHUH.

B Hacrosimiee Bpems Ouosormdeckoe oOpa3oBaHUE JOHKHO 00ECIeurTb
BBIITYCKHUKAaM BBICOKYIO OMOJIOTHYECKYIO, SKOJOTHYECKYI0 U MPUPOJIO0XPAHUTEIBHYIO
IPaMOTHOCT.

3HaHus B 00JacTM OCHOBHBIX OHMOJOTMYECKHX 3aKOHOB, TEOpUM U uAeH
(GbOpMHUPYIOT HPAaBCTBEHHBIC HOPMBI W TPUHITUIIEI OTHOIIICHUS K JKUBOU mpupoge. B
KauecTBE IIEHHOCTHBIX OPUEHTUPOB OHOJOTUYECKOTO OO0pa3oBaHUs BBICTYHAIOT
O0OBEKTHI, U3y4YaeMble B Kypce OHOJIOTMHM, K KOTOpPhIM Yy ydamuxcs (opmupyercs
IIECHHOCTHOE oOTHomeHue. [lpu 3TOM Beayllyl0 pojib UIrparOT I[03HABATEIIbHbBIC
IIEHHOCTH, TaK KakK JaHHbIA y4eOHBIM MpeAMET BXOAUT B TPYyHIy MPEIMETOB
[0O3HABATEJIbHOTO LHKJA, T[JaBHAs 1EJlb KOTOPBIX 3aKIIOYaeTcsi B HU3YYEHUU
COBPEMEHHBIX CIIOCOOOB peIlIeHUs rI100albHbIX MpobiieM coBpemeHHOCTH. [Iporpamma
MIpECIIelyeT HE TOJIbKO 00pa30BaTeIbHbIE, HO U BOCHUTATENIbHBIE 1I€JIU, OCKOJIbKY OHA
CrocoOCTBYET (OPMHUPOBAHUIO IKOJOTHUYECKOTO U OMOTEXHOJIOTMYHOTO MBIIUICHUS Y

moapacTaromero IMMOoKOJICHM.

BapuaHTsl peanu3auuu nporpaMMbl U (popMbI IPOBeIeHU 3AHATUHI

Peanusamus nporpaMmsel npeAnosaraeT UCHoiab30BaHue (GopM paboThl, KOTOpbIE
IpelyCMaTpUBalOT AaKTHUBHOCTh U CaMOCTOSITEIbHOCTh OOYy4YarolIUXCsl, COYETaHHE
WHIUBUYAIbHOM M TpPyNmnoBOd palOThl, MPOEKTHYD U  HCCIEI0BATEIbCKYIO
JesITeNIbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh 00YUYaOIIMXCs B JAHHYIO BHEYPOUHYIO
JESITeIbHOCTh MO3BOJIUT 00ECTIEYUTh UX CaMOOIPEIEICHUE, PACIIUPUTD 30HBI TOMCKa
CBOMX MHTEPECOB B PA3IUYHbIX cepax eCTeCTBEHHO-HAYYHbIX 3HAHUN, IEPEOCMBICIHUTD
CBOU CBSI3U C OKPYKAIOLIMMH, CBOE MECTO CPEIH APYTrUX JroJeh. B menom peanuzanus
pOrpaMMbl BHOCUT BKJIa/l B HDABCTBEHHOE U COLIMATIbHOE (POPMUPOBAHHUE JTMUHOCTH.

[Iporpamma MoXxeT ObITh peanu3zoBaHa B pabore ¢ oOydaromumucsa 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuntaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI

Takue (Qopmbl pabOThI, Kak Oecelbl, TUCKYCCHUHU, MACTEepP-KJIacChl, PKCKypCHUH Ha
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MPOU3BOJCTBO, AHAJIN3 KEWCOB, BCTPEUM C TPEACTABUTEISIMUA Pa3HBIX Mpodeccuid,
npodeccuoHalbHbIe MPOObl, KOMMYHUKATHUBHBIC U JICJIOBBIE WIPhI, KOHCYJbTAIIMU
Iejarora 1 IcuxoJiora.

[Iporpamma MOXKET OBITh peaJii30BaHa B TEUYEHHUE OJHOTO Y4eOHOro rojga ¢
obyuarommmucsa 10 u 11 kimaccoB, ecliu 3aHATHS IPOBOAATCA 2 paza B Hexeno. Wou B
TEUEHHE JBYX JIET, €CJIM 3aHiATHS TpoBoAATCS 1 pa3 B HeEmeI I KJIacCoB

OMOJIOTMYECKOT0 MM OMOTEXHOJIOTUYECKOI0 HAIIpaBJICHU.

B3aumocsa3s ¢ denepajbHoil padoueii MPOrpaMmMoii BOCIUTAHUS

[Iporpamma Kypca BHEYPOUHOM JIEATEIBHOCTH pa3paboTaHa ¢  Y4ETOM
pekoMmeHaanuii  (denepanbHOM  paboueld MPOrpaMMbl  BOCHUTAHUS, YYUTHIBAET
MICUXOJIOTONEJArOTUYECKUE OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropui. ITo
MO3BOJISIET HAa MPAKTUKE COCAMHUTH OOYYAIONIYI0 M BOCHUTATEIBHYIO JCSTEIHHOCTD
rejlarora, OpUeHTUPOBATh €€ HE TOJIbKO Ha MHTEIJIEKTYalbHOE, HO U Ha HPABCTBEHHOE,

COLIMAJIBHOE pa3BUTHE PEOCHKA. DTO MPOSBISETCSA B:

— BOCIIMTAaHWHM OCO3HAHHOMW 3KOJOTMYECKH MPABMIBHON MOTUBALMU B ITOBEACHUH
U JCATEeILHOCTH dYepe3 (OPMUPOBAHHUE CHCTEMbI YOCKJICHHH, OCHOBaHHBIX  Ha
KOHKPETHBIX 3HAHUSX;

— CTaHOBJICHHM JIMYHOCTH OOYYarOIIUXCsS KakK IICJIOCTHOM, HaxOAAIICHCS B

rapMOHHUU C OKPYKAOUIUM MUPOM, CTIOCOOHOM K PEIICHUIO YKOJIOTUYECKUX MPOOIeM;

— IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB pealu3alyy MPOrpaMMbl BHEYPOUHOU

NeATEIbHOCTH, HAIIIC/IIIUX CBOE OTPAXKEHUE U KOHKPETHU3alMIO B efiepaibHoi padboueit

IporpaMmbl BOCIITMTAHUA.

Ocob0ennocTu padoThHI MEAArora mo nporpaMmme

3amava memarora COCTOMT B TOM, YTOOBI  COMPOBOXKIATh  IMPOIIECC
poheCCUOHAIBHOM OpUEHTAIIMN 00YYalOIIUXCs, PACKPhIBas MOTEHIIMAN 00yJarOIUXCs
4yepe3 BOBJICUCHHE B MHOTOOOpa3HYI0 JeATEIbHOCTh, OPTaHW30BAHHYIO B Pa3HBIX

dbopmax.



[Ipu »TOM pe3yapTaToM padOThl IeJarora B MEPBYIO OuYepedb SBIAETCA
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX PE3yJIbTaTOB IENaror MOXET JAOCTUYb,
yBJIeKas peOeHKa COBMECTHOM M MHTEPECHOM UM 000UM JIeSITEIbHOCThIO, YCTaHABIIUBAs
BO BpeMs 3aHATHIl J00pOKeIaTeNbHyl0, MOAAEPKUBAIONIYI0 aTMoc(epy, Hachlmas
3aHATUA UEHHOCTHBIM cojiepkaHueM. Kpome Toro, mporpamma NOpeayCMaTpHUBAaET
OpraHU3aIUI0 IKCKYpCHi, MpocMoTp GhuibMoB H 3anuceit TB-nporpamm.

[Ipu wu3yueHuu oOydYAIOMIMMHUCSA TPOTPaMMbl IEJAror OCHOBBIBa€TCA  Ha
HECKOJIbKUX OCHOBOIIOJIATAONIMX MPUHIIUIIAX O0YYECHHUS:

— MPUHUUII HMHTETPATUBHOTO MOAXOAA K OOYyYEHHIO. DTOT NPUHUMUI HMEET
NEPBOCTENEHHOE 3HAUEHUE, TaK KaK YCBOCHHE MOITY4aeMbIX 3HAaHUH 110 OMOTEXHOJIOTUU
MPEANONAaraeT TECHYK) B3aWMMOCBA3b pa3sHbIX YypoBHeW. llepBbli ypoBeHp —
MEXIPEIMETHBINA — IPENoaaraeT B3auMOCBs3b OMOJIOTUU ¢ KypCcOM 0 XMMUHU. BTopoii
YpOBEHb — IpEIMETHBII — OOYyCJOBJIIEH B3aUMONPOHMKHOBEHHEM  Pa3HbIX
OMOJIOTHYECKUX KypcOB (OOTaHMKH, 300J0TUM, (PU3UOJIOTMM W JPYTrUX) B Mpoliecce
CTaHOBJICHMSI U M3y4eHHs OMOTexHoJiornu. Kpome Toro, JOoruka OCBOCHHs MaTepualia
pOrpaMMbl IPENoaraeT JBUKEHHE OT OOIIEro K 4acTHOMY M, Ha HOBOM YPOBHE,

BO3BpallICHHUEC OT YaCTHOTO K O6H_ICMy.

— IPUHIUI HArJIsJHOCTH;
— IPUHLMI JOCTYIHOCTH;
— IPUHIMUI OCO3HAHHOCTH.
[IpumepHas cxema NpoBEACHUS 3aHATHIA 110 IPOrPAMME MOXKET ObITh TAKOM:
1. OOBsCHEHHE TEOPETUYECKOIO MaTepuaa 1o TeMe.
2. TlonroroBka K  71a0OpaTOpHOMY WM  NPAKTUYECKOMY  3aHATHIO,
o0cyX/IeHre 0OBEKTOB JIJIS MPAKTUYECKOTO 3aHSATHSI.
3. IlpoBenenue IIPAaKTUYECKOIO  3aHATHUS — OCHOBHast
3ajaya OCBOEHUE METOJOJIOTUU JAHHOTO SKCIIEPUMEHTA.

4. Awnanu3 pe3ysibTaToB SKCIEPUMEHTA.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA KYPCA BHEYPOYHOM
AEATEJBHOCTHU

3aHaTusd B paMKax HIporpaMmbl HaIIPpaBJICHbBI Ha oOecrieyeHue JOCTHIKCHHU A
O6y‘-IaIOHII/IMI/IC}I CIcaAyromux JHUYHOCTHBIX, MCTAIIPCAMCTHBIX HW  IPCAMCTHBIX

00pa30oBaTENbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDI: ¢
cghepe epaxcoancKo2o 60CNUMAHUSL:

— TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPHU BBINOJIHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH OINpPEACNSITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

— TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUSI YUEOHBIX,
MO3HABATEIbHBIX U HMCCIEAOBATEIBCKUX 33/1a4, YBAKUTEIbHOMY OTHOIIEHHUS K
MHEHHUIO OIMOHEHTOB MPHU OOCYXKJIEHUU CIIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO
COJIEp/KaHMS;

8 cghepe nampuomuuecko20 60CNUMAHUSL.

— I[IEHHOCTHOE€ OTHOUIIEHHWE K MPUPOAHOMY HACJIEAUIO W MaMATHUKAM MPUPOJbI,
nocTuxkeHusam Poccun B Hayke;

— CIIOCOOHOCTH OIIEHUBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OWoNoTHY, TOHMMaHUE 3HAYCHHUS] OMOJIOTUU B TMO3HAHWUHU 3aKOHOB MPHUPOIBI, B
YKU3HU YE€JIOBEKa U COBPEMEHHOTr0 O0IIEeCTBa;

8 cghepe OyX08HO-HPABCMBEEHHO20 BOCNUMAHUSL:

—  CIIOCOOHOCTH OICHMWBATL CUTYyAllMIO W TPUHHUMATb OCO3HAHHBIC PCHICHUA,

OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,



— OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO OYAYILEro; 6
chepe scmemuuecko20 60CNUMAHUSL:

— MMOHMMAaHHE SMOITMOHAIBLHOTO BO3JICHCTBHUS KUBOH MPUPOJIBI U €€ IICHHOCTD; 6
chepe uzuueckoco 60cnUMAaHUsL:

— MOHUMAaHUE LIEHHOCTH 3/10pOBOT0 M 0e30macHoro oopasa KU3HH;

— OCO3HaHHWE IMOCIEJACTBUI U HEMpPUATHE BPEIHBIX NPUBBIUEK (yMOTpeOIeHHe
QJIKOTO0JIsl, HAPKOTHUKOB, KypEeHHUS);

8 chepe mpy008o2o 80CNUMAHUL:

— TOTOBHOCTb K AaKTUBHOW JAESTENBHOCTH OHMOJOTMYECKOW U 3KOJOIMYECKOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh UHUIIMMPOBATh, INIAHUPOBATh U CAMOCTOSATEIBHO
BBINOJIHATH TaKyIO JESTEIbHOCTD;

— MHTEpPEC K NPAKTUYECKOMY M3YUYEHUIO MPOPECCuil, CBA3aHHBIX C OMOJIOTUEN;

— TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BAHUIO HAa MPOTSHKEHUU

BCEM KHU3HU,

8 cghepe IKON02ULeCKO20 B0CNUMAHUL!
— JKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIIEHNE K IMTPUPOJIC KaK NCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHUS,
— TIOBBIIICHHE YPOBHS DKOJOTHYECKOM KYJIbTYphl: TIPHOOpPETCHHE OIBITA
MJIAHUPOBAHUSI TOCTYNKOB U OIIEHKM MX BO3MOXHBIX TMOCIEACTBUM ISt
OKPY’KAIOIIEN CPEIBI;

— CHOCOOHOCTH MCIOJIB30BATh MPUOOpPETaEMble TIPU U3YUEHUU OUOJIOTUU 3HAHUSA U
YyMEHUST OpU  pEelIeHuH  npoOjieM,  CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOJIONIONIb30BaHUEM  (COOIOJIEHNE TpaBWi TOBEACHHS B  IMPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUWE PABHOBECHS B HKOCUCTEMAX, OXPaHY BHUOB,

AKOCHUCTEM, OrOCchephl);



— AKTUBHOE HENPUATHE JIEUCTBUN, MPUHOCAIIUX BPEI OKPYKAKOLIEH MPUPOTHOU

cpene, yMEeHHe IPOTHO3UPOBATh HEOIATOTPUSTHBIC KOJIOTHUECKHUE TTOCIIEICTBHS

MPEANPUHUMAEMBIX IEUCTBUM U IIPENOTBPAIATh UX;

8 cihepe HayuHO20 NO3ZHAHUA:

NOHUMaHUe creuuuku OHOJIOTMM KaK HayKd, OCO3HAHHWE €€ poJu B
GbopMHpPOBAHNY PANMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUE IIEIIOCTHOTO
Ipe/ICTaBlIeHUs 00 OKPYKAIOIIEeM MUpPE KaK O €AMHCTBE MPHUPOJbI, YEJIOBEKa M
oOlecTBa, B MO3HAaHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH podsiem

COXpPaHEHUS IPUPOIHOTO PAaBHOBECHS;
yOEKJICHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHON IMBUIIM3AIUU:

o0OecrieyeHne HOBOT'O YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaTh PECYpPCHbIE MPOOJIEMBI  Pa3BUTHUS
YeJIOBEUECTBA; MTOUCK MyTEH BBIXOJA U3 TNIOOAIBHBIX HKOJIOTMYECKUX POOIEM U
o0OecrieueHue ImepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAaHUIO IPUPOJIHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTAHJIAPTOB

JKM3HU;

— 3daMHTCPCCOBAHHOCTL B ITOJIYYCHHH OMOJOrMYEeCKHX 3HAHUHM B OCIAX ITOBBIMICHUA

o011ei KyJIbTypbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTHM KaK COCTAaBHOM 4YacTH
(GYHKIIMOHATBHOM TPAMOTHOCTH OOydYaromuxcs, GpopMupyeMon Mpu H3y4CHHUH

Oonojoruu;

INIOHUMAHHUC CYINIHOCTH MCTOAOB IIO3HAHHUA, HCIIOJIB3YCMBIX B CCTCCTBCHHBLIX

HayKaX, CIOCOOHOCTh HCMOJIb30BaTh IMOJydyaeMble 3HAHUSA JUIs aHalu3a |
0OBSICHEHUS SBJICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOSIIINX B HEM U3MEHECHU;
yMEHHUE JenaTh OOOCHOBaHHBIC 3aKIIOUEHHS HAa OCHOBE HAy4HBIX (DAKTOB U

HMCIOMUXCA JaHHBIX C HCJIBIO ITOJTYUYCHUA JOCTOBCPHLIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIB30BaTh OHOJIOTMYECKHE 3HAHUS JJIsA

PCHICHUA HpO6J'IeM B p€aJIbHbIX JKU3HCHHBIX CUTYyallUuAX,



— OCO3HAHME IIEHHOCTH HAYYHOM JesATEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;
— TOTOBHOCTB U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHUIO U CAMOOOPa30BaHMUIO,

K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUH IO OMOJIOTMHM B COOTBETCTBUH C

KHU3HCHHBIMHA HOTpe6HOCT5{MI/I.

METAIIPEAMETHBIE PE3YJIBTATDBI: ¢ cghepe osnradenun ynusepcaivHvimu
YUeOHbIMU NOZHABAMENbHBIMU OCUCMGUAMU: 0A308ble 102UYecKue 0eucmseusl.
— CaMOCTOSATENBHO (POPMYIIUPOBATH U aKTyaJIU3UPOBATh NPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— HCIIOJIB30BATh IIPpU OCBOCHUU 3HAHUHU IMPHUEMBbI JIOTHYCCKOT'O MBIIIIJICHUSA (aHaﬂma,

CUHTE3a, CpaBHEHUA, Kiaccupukanuu, oOO0OIIEHUS), PACKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATUHN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABINBATh

CBSI3U C IPYTUMH MOHSATUSAMH );

— ONpeAeNaTb UeNH JACATENbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C NOCTABICHHBIMU LIETSIMU;

— HCMOJb30BATh OMOJIOTMUYECKHE TOHATUS N7 OO0BsICHEHUS (AKTOB U SIBICHUUN
KUBOM MIPUPOLBI;

— CTPOMTB JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIE, I€TyKTUBHbIE, 10 aHAJIOTUN),

BBIABJIATE 3aKOHOMCPHOCTH MW IIPOTHUBOPCUYUS B PACCMATPUBACMBIX SBJIICHHAX,

(GhopMyIMPOBATH BBIBOBI M 3aKIIFOUCHUS;
— MPUMEHATHh CXEMHO-MOJICJIBHBIE CPEJCTBA I MPEACTABICHUS CYIIECTBEHHBIX

CBSA3€M W OTHOIIEHWH B M3y4aeMbIX OHOJIOIMYECKUX OOBEKTaX, a TaKkKe
OPOTUBOPEYHMIM PA3HOTO pOAA, BBISBICHHBIX B PA3JIMYHBIX HH(OPMAIMOHHBIX

WCTOYHMKAX;

Oazoevie ucciedosamelbCkue OetucCmeusl:
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— BJAJETh HAaBBIKAMU Y4YEOHO-MCCIEIOBATEIbCKON M MPOEKTHON J1EeATeNbHOCTH,
HaBBIKAMHM  pasperieHusi NpoOJieM; CIOCOOHOCTEIO Y TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY  IIOMCKY METOJOB  PEIIEHUS  MPAKTUYECKUX  3a/ad,
NPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;

— HCHOJIb30BaTh PA3JIMYHBIC BUbI ACATEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHMS,
€ro MHTEpIpeTaluu, NPeoOdpa3oBaHUIO0 U MPUMEHEHHUIO B YUYCOHBIX CUTYalUsX, B
TOM YHCIIE TIPU CO3/IaHUU YUYE€OHBIX U COI[UATBHBIX MIPOEKTOB;

— (GopMHpOBaTh HAYYHBIH THUIN MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH,

KJIFOYCBBIMU IIOHATHAMHA U MCTOAAMU,

— craBuTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON

ACATCIbHOCTH U ) KU3HCHHBIX CUTYAallUAX,

paboma ¢ ungopmayueti:

— OPHUEHTHPOBATHCS B PA3NIMYHBIX HCTOYHUKAX HHGPOpMaMU (TEKCTE Yy4eOHOTo
MOCOOHWs, HAYYHO-TIONMYJIIPHOH JUTEpaType, OWOJOTHYECKHX CIIOBapsSX U
CIIpaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTEpHETe), aHATU3HPOBATH
UHGOPMAIMIO PaA3MYHBIX BHUAOB H (GOPM TPENCTABICHUS, KPUTHUYECKH

OLOCHMBATL €€ JOCTOBCPHOCTL N HEIIPOTUBOPCUYNBOCTD,

— (opMyIHUpOBaTh 3ampOChl U MPUMEHSATh PA3NUYHBIE METOJABI IPU TMOUCKE U
oTOOpe OHosIornuecKkoi nHopMaIluu, HEOOXOIUMON ISl BBITIOJIHEHUST Y4E€OHbIX
3ajay;

— CaMOCTOSITETLHO  BHIOMpaTh ONTHUMAIBHYIO bopmy Mpe/ICTaBICHUS
Oouonornueckor nHbopmarmu (cxeMol, rpaduKe, TUarpaMmbl, TAOIUIIBI, PUCYHKA
M 1p.);

— HCIOJIb30BaTh HAYYHBIH SA3bIK B KAUECTBE CPEICTBA MPHU paboTe ¢ OMOJOTHYECKON
uHbOpMaIMell: TPUMEHATh XUMHUYECKHe, (PU3uIecKre U MaTeMaTHIeCKIe 3HAKU
U CHUMBOJIBL, (opmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJIb30BaThb U

HpCO6p&30BBIBaTB 3HAKOBO-CHMBOJIMYCCKHUEC CPEACTBA HATI'TIAJHOCTH,
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6 cghepe o6n1adenusn yHu8epCaIbHLIMU KOMMYHUKAMUGHBIMU OCHUCM BUAMU:

obuwenue:

— OCYIICCTBIIAITb KOMMYHHUKAIIMU BO BCCX C(bean JKNU3HU; aKTUBHO Y4dCTBOBATL B

AUajaore uin JUCKYCCHUHU IIO CYIICCTBY 06cy>K):1aeM0ﬁ TCMBI (YMCHHG 3aJaBaTb
BOIIPOCHI, BBICKA3BIBATH CYXKICHHA OTHOCHUTCIBHO BBIIIOJHCHUA HpezmaraeMoﬁ
3aa491, YUUTBIBATb HHTCPCCHI U COINIACOBAHHOCTD HOSI/IHI/Iﬁ APYIUX Y4aCTHHUKOB

Juajiora ujin ,ZII/ICKYCCI/II/I);

Pa3BCPHYTO H JIOTUYHO H3JIardaTb CBOIO TOYKY 3pPCHHA C MHCIIOJIIB30BAHHCM

SI3BIKOBBIX CPCACTB;

COBMECMHAS 0esIMeIbHOCb
BBHIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUH C Yy4eTOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMAaTh 1€MW  COBMECTHOM  JICSATEIIbHOCTH, OpPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEHUCTBUS IO €€ JOCTHMIKEHUIO: COCTAaBIATH IUIAH JCHCTBU,
pacrpenensaTh poJii ¢ y4eTOM MHEHHMH YYaCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThI;
npemiaraTb  HOBBIE MPOEKThI, OIECHWUBATh MAECA C TMO3WIHAM HOBHU3HBI,

OpPUTHHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

— OCYHICCTBJLATH ITIOSUTUBHOC CTPATCIHNYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTYyallHUAX,

IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/I€, OBITH HNHHUIIMAaTUBHBIM,

6 cghepe 061a0eHUA YHUBEPCATILHBIMU PECYNAMUBHBIMU OCHUCMEUAMU:

camnoopeanuzayust.

— HCIIOJIB30BaTh OMOJIOTHYECKHUE 3HAHUS JJIA BBISIBJICHHU A HpO6J'I€M M UX PCIICHUA B

ZKN3HCHHBIX 1 y‘-Ie6HBIX CUTYyalUAX,

- BBI6I/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUI ICJICBBIC U CMBICJIOBBIC YCTAHOBKH B

CBOHX HCﬁCTBHHX N IIOCTYIIKax IIO0 OTHOIICHHIO K JKUBOM npupoac, CBOCMY

3JI0POBBIO U 3J0POBBI0 OKPYKAIOIINX;

— pacliupATb paMKH yqe6H0r0 npcamMeTa Ha OCHOBC JIMYHBIX HpGI[HO‘—ITCHHfI;
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— J€JIaThb OCO3HAHHBIN BBI60p, ApryMmecHTUPOBAThH €TrO0, 6paTB OTBCTCTBCHHOCTH 3a

pelieHue;

CAMOKOHMPOTb:
— JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBl B JEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;
— TIIPUHAMAThb MOTHMBBI M AapryMEHTBl JPYIrMX [PU aHajau3€e pe3yJbTaToB
NEATEIbHOCTH;
IMOYUOHANLHBIU UHMENNEKM, NPeOno1a2aruuti chopmuposaHHOCmy.
—  CAMOpPETryJMpOBaHus, BKIIOYAIOLIEI0 CaMOKOHTPOJb, YMEHUE IIPUHHUMATh

OTBCTCTBCHHOCTh 3a CBOC€ IIOBCIACHHC, CIIOCOOHOCTH AJaIITUPOBATHCA K

OMOIMOHAJIbHBIM U3MCHCHUAM U IIPOABJIATH FH6KOCTB;
- BHYTpeHHeﬁ MOTHUBANlUHU, BKJIIO‘—IaIOIHeﬁ CTPCMJICHUC K OJOCTMIKCHUIO LCIN U

YCIICXY, OIITUMHU3M, MHUIIHUATUBHOCTb, YMCHHUC ,HCIZCTBOB&TB, Hucxoasa U3 CBOHUX

BO3MOKHOCTEH;
npunamue ceos u opyaux:

— IIPUHUMATb 0665{, IIOHHUMas CBOM HEAOCTATKU U JOCTOMHCTBA, —

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

HHPEAMETHBIE PE3YJIBTATBI:

— yMEHHE BJIAJCTh CHCTEMON OHOJIOTMYCCKMX 3HAHWM, KOTOpas BKIIFOYACT
OCHOBOTIOJIATAIOIINE OHOJIOTHYSCKUE TEPMUHBI W TOHATHS (KW3HB, KIIETKA,
TKaHb, OpraH, OPraHu3M, BUJI, MOMYJISAIMsI, OMOCUHTE3 O€JIKa, HACJIEICTBEHHOCTb,

W3MEHYUBOCTb, POCT U Pa3BUTHUE U JIP.);

— BIJIaJICHUE CHUCTEMOW 3HAHUKW 00 OCHOBHBIX METOJAaX HAYYHOTO TMO3HAHUA,

HCIIOJIb3YEMbIX B OMOJIOTHYECKUX MCCIIEAOBAHUAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, MPOBEICHUE HAOIIOICHHI); ClTOcOOaMU BBISIBJICHUS U

OLICHKY aHTPOIIOT€HHBIX U3MEHEHHUU B IPUPOE;
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YMEHHME YCTAaHABIMBATh B3aUMOCBSI3U MEXAY CTPOCHHEM M (YHKIUSAMU: KIETOK
pa3HbIX TKaHEl; OpraHaMM M CUCTEMaMH OpPraHoOB Yy pACTEHHi; 3TaraMu
KJIETOYHOTO IMKJIA W JKU3HEHHBIX LUKIOB OPraHU3MOB; TEHOTUIIOM U

(beHOTHUIIOM;

YMCHHUC peuIiaTb IIOUCKOBBIC OHoJIOrnYecKue 3aJa4u, BBIABJIIATH
IMNPUYINHHOCIICACTBCHHBIC CBA3WM MCKAY HCCICAYCMBIMH OMOJIOTHYCCKHUMHU
06’bCKTaMI/I, nmponecccaMu H ABJICHHUAMHU, [ACJIATb BBIBOJAbBI W IIPOTHO3BI Ha

OCHOBAHHH IMOJYUYCHHBIX PC3YJIbTATOB,

YMCHHC BbIJIBUTATh I'MIIOTC3bI, ITPOBCPATH UX SKCIICPUMCHTAJIIbHBIMU CPCACTBAMU,

(bOpMYHHpYH OCJIb UCCICAOBAHMNA, aHAJIM3UPOBATH IIOJIYYCHHBIC PC3YIIbTATBI H

JIeNaTh BBIBOJBI,

YMEHHE OLICHUBATh 3TUYECKUE ACHEKThl COBPEMEHHBIX MCCIEI0BaHUN B 00JACTH
OMOTEXHOJIOTUH M T€HETUYECKUX TEXHOJOrni (HalpaBjIeHHOE U3MEHEHNE reHOMa
Y CO3J]aHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE MOTHBUPOBATH CBOW BBIOOp Oyayliel mpo(ecCHOHATbHON 1eATeIbHOCTH

B 001acTy OMOJIOTMH, MEIWIMHBI, OWOTEXHOJIOTMH, CEJILCKOTO XO3SHCTBA;
yIrayOJsaTh MO3HABaTEIbHBIM HHTEPEC, HAINPABJIEHHBIM Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH MpodhecCuu U MPOAOIKEHUE OMOJIOTMYECKOT0 00pa3oBaHusl B

OpraHu3alMIX CPEAHETO MPO(DHECCHOHATBFHOTO U BBICIIIETO 00pa30BaHMUS.
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COJIEP’)KAHUE KYPCA BHEYPOYHOM JEATEJBbHOCTH

Moayiab «ArpoTexXHOJI0OTMH HAcTOsimero u oyayuiero». 10 kiacc (34 4)

1. BuoTtexHo0rusi Kak HayKa (4 4)

Hcropusi BOSHUKHOBEHHSI HayKH, OCHOBHBIC PA3fCibl, CBSI3h OMOTEXHOJOTHU C
JIPYTrUMH HayKaMmH (OroJiorueit, 00TaHUKOM, 300JI0THElH, MUKPOOHUOI0THEH, OMOXUMHUEH,
bu3HoNorNel, TeHEeTUKOW, MEIUIIMHON) M OTpacisIMUA IMPOMBIIIICHHOCTH (TIHIIEBas,
JeTKas), CENbCKOTO  XO3siicTBa  (KMBOTHOBOJICTBO,  PACTCHHEBOJICTBO) u

3/IpaBOOXpaHeHneM, n3BecTHbIE By3bl U HUU, cBsi3aHHBIE ¢ OMOTEXHOIOTHEH:

= denepanbHOE roCy1apCTBEHHOE YUPEXKIACHUE «DenepanbHbIN
UCCIIEI0BATENbCKUN LIEHTp «DyHIaMeHTalbHbIE OCHOBBI OMOTeXHONIOrHW» Poccuiickoit

akagemun Hayk» (OUL] Buorexnonoruu PAH)?;

= denepaibHOE  TOCYAapCTBEHHOE OIOJDKETHOE HAY4YHOE YUYpEKICHHE
«Bcepoccuiickuii  Hay4HO-HCCIIEIOBATEIILCKAM ~ MHCTUTYT  CEIbCKOXO3SMCTBEHHOU
ouorexnonorun» (PI'6HY BHUUCE)?;

= denepaibHOE  TOCYAapCTBEHHOE OIODKETHOE HAY4YHOE YUYpEKICHHE
«DenepabHBIA UCCIIENOBATENBCKUN LEHTP BCepOCCHUCKUMN MHCTUTYT T€HETUYECKHUX
pecypcos pactenuii umenn H.W. Basunosa» (PI'BHY ®UI] BUP)3;

= ®enepaibHOE ToCydapCTBEHHOE OIOJUKETHOE HAy4YHOE YUYpEKIeHHE
«Bcepoccuiicknii  HaAyYHO-MCCJEIOBATENBCKUA  HMHCTUTYT  CEIbCKOXO3SIMCTBEHHOU

mukpoouosorun» (OIBHY BHUUCXM)Y,;

! ®enepanbHoe rocynapctBennoe yupexkaenue «DenepaibHblii HCCIEI0BATENBCKHH EHTP
«DyH1aMeHTaIbHbIE OCHOBBI OMoTexHOoJIorum» Poccuiickoii akanemun Hayk» (OUL] buotexnonoruu

PAH): opunmansusrii caiit. — URL: http:/www.fbras.ru

2 denepanrbHOE TOCYJIApCTBEHHOE OFO/DKETHOE HaydHOe yupexaeHne «Bcepoccuifcknii

Hay9YHOUCCIIEAOBATEIbCKUA ~ MHCTUTYT  CEJIbCKO-XO3SIMCTBEHHON — OmoTtexHonorum»  (OI'BHY

BHUUCB): opunmanshsii caiir. — URL: http:/www.vniisb.ru

8  MemepanbHOE TOCYJAapCTBEHHOE OIOKETHOE HaydHoe yupexaeHue «DenepabHblii

HCCIIEIOBATENIbCKUI HEHTP BCepoCCUIMCKMI MHCTUTYT FEHETUYECKUX pecypcoB pacTteHuid umenu H..
Basunosa» (OI'BHY ®UILL BUP): odurmansheii caiit. — URL: http:/www.vir.nw.ru
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. denepanbHOe TroCylapcTBEHHOE OIOJDKETHOE HAy4YHOE YUPEeXKICHHE
«PenepanbHbIi UCCIIENOBATENBCKUN HEHTP HCTUTYT LIUTOJIOTUN U TEHETUKH

Cubupckoro otaenenus Poccuiickoii akagemun Hayk» (OI'BHY HIul’ CO PAH)?;

. denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE o0OpazoBaTenbHOe
yapexAeHHe BhICIIET0 00pa3oBaHus «MOCKOBCKUN (DU3HKO-TEXHUYECKHH WHCTUTYT)
HaIIMOHAJIBHBIN HcclieioBaTeNbekuid eHTp» (PI'AOY BO MdDTI/I)l;

. denepanbHOE roCyJapCTBEHHOE O10KETHOE oOpa3oBaTeIbHOe
yupexXJIeHue BbICHIET0 00Opa3oBaHUs «MOCKOBCKHI TOCYIapCTBEHHBIH YHUBEPCHUTET
UMEHU

M.B. Jlomonocosa» (PI'BOY BO MI'Y)3;

. DesiepalbHOE  TOCYJapPCTBEHHOE  OIOKETHOE  0OpAa30BATENBHOE
yupexkJeHue Boiciiero obpazoBanus «CaHkT-IleTepOyprckuil  TOCYIapCTBEHHBIN
yausepcureT» (PI'BOY BO CIIGIY)?;

. DesiepalbHOE  TOCYJIAPCTBEHHOE  aBTOHOMHOE  00pa3oBaTesIbHOE
yupexJIeHde  Bbicmiero  obpasoBanus  «HoBOCHMOMpCKHMI — HalMOHAIBHBIMA

MCCIIEI0BATENBCKUI TOCYIapCTBEHHBIN yHuBepeute» (PIAOY BO HI'Y)®;

! ®enepambHoe TOCymapcTBEHHOE OOJDKETHOE HaydHOe yupexaeHne «Bcepoccuiickmii

Hay4YHOMCCIIEIOBATEIbCKUN  MHCTUTYT  CEIbCKO-XO3SMCTBEHHON  MukpoOuonorun» (OI'BHY

BHUUMCXM): opurtnanbusiii cait. — URL: http:/www.arriam.ru

2 denepanbHOE TOCYIAapCTBEHHOE OIOKETHOE HaydHoe yupexaeHue «DenepanbHblil

uccaeaoBaTeNnbekuil 1eHTp MHCTuTyT nuronoruu u reHetuku Cubupckoro otaenenust Poccuiickoit
akanemun Hayk» (PI'BHY UIul' CO PAH): odurmanshsiii cait. — URL: http:/www.bionet.nsc.ru

8 MenepanbHOE TOCYIAapCTBEHHOE OIOMKETHOE O0OPA30BATENBHOE YUPEXKAECHHE BBICIIErO
obOpazoBaHust «MOCKOBCKMI TOCYAapCTBEHHBIH yHHBepcuTeT wuMeHn M.B. JlomoHOCOBay:

ounmaneHeiii cait. — URL: http:/www. msu.ru

4 denepambHOE TOCYJAPCTBEHHOE OIOMKETHOE O0OpPA30BATENBHOE YUPEKIECHHE BBICIIETO

oOpazoBanusi «Cankt-IlerepOyprckuii rocynapctBeHHblil yHuBepcuter» (OI'BOY BO CIIOIY):
ounmaneuseiii cait. — URL: http:/www.spbu.ru
° denepanbHOE TOCYIapCTBEHHOE ABTOHOMHOE OOpPAa30BaTENbHOE YUPEKIEHHE BBICIIETO
obpazoBanus «HoBocHOUpPCKU HAIMOHATIBHBIN HCCIIE0BATEICKUN TOCYAAPCTBEHHBI YHUBEPCUTET
(®rAOY BO HI'Y): odurmanbusrii caiit. — URL: http:/www.nsu.ru/n
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. denepanbHOE roCyJapCTBEHHOE OrOIPKETHOE o0pa3oBaTenbHOE
yUpEXKJICHHE BhICHIEro oOpa3zoBaHusi «Poccuiickuii ToCyaapCTBEHHBIM arpapHbIi
yauBepcuteT — MCXA umenu K.A. Tumupszeay (PI'bOY BO PI'AY-MCXA umenu
K.A. Tumupsizepa)’;

. ABTOHOMHAsI HEKOMMepYecKasi oOpa3oBaTeIbHasi OpraHu3alusi BBICILETO
o6paszoBanus «Hayuno-texnonorudeckuii yausepcuteT «Cupuycy» (HTY «Cupuycy)?.

CoBpeMeHHbIE  HamNpaBJICHUs  pa3BUTUSL  arpoOuoTexHoyioruil.  Metoabl

OMOTEXHOJIOTHH B HAyKC U ITPAKTHKC. I[GMOHCTpaHI/IH BI/II[eopOJ'II/IKOB7.

! d)enepanLHoe rocyaapCTBEHHOC aBTOHOMHOC O6paSOBaTeJII>HOC YUPCIKACHHUE BBICHICTO

obpazoBaHust «MOCKOBCKHN (PU3MKO-TEXHHUECKUI WHCTUTYT) HAIMOHAJIBHBIA HCCIIEIOBATEIBCKUI

teHTp» (PI'AOY BO M®TH): odpunmanshsii caiir. — URL: http:/www.mipt.ru

Jlabopamopnvlie u npakmuyeckue pabomul

Uccnenosarensckast pabota «Co3gaHue OMOJOTMYECKM AKTUBHBIX JOOABOK H
BUTaMHUHOBY.

Hccnenosarensckass pabota «BpiBeneHWE HOBBIX COPTOB PACTEHUN, IMOPOA
’KUBOTHBIX C 33JJaHHBIMU CBOWCTBAMU.

UccnenoBarenbckas padora «Co3nanue OakTepuii, CIOCOOHBIX MepepadaThIBaTh
He(Th U YCTPAHATD MOCIEACTBUS €€ Pa3IMBOB: IIIOCHI U MUHYCHD».

Oxckypeus («buoTexHooTHs: HayKa U )KU3Hb») B By3 i HUAUN.

2. O0mme MOHATHS OMOTEXHOJIOTHH (2 4)

[TonsiTue OUOTEXHOJOTHMU. 3ayeM YeIOBEKY OHMOTEXHOJOTHHU, B UYEM UX

MIPEUMYIIECTBO TMepe]l XUMUUSCKUM CHUHTE30M. OCHOBHBIC 0OBEKTHI OMOTEXHOJIOTHH:

IMPOMBIINIJICHHBIC MUKPOOPTaHU3MbI, KIICTKH 1 TKaHU paCTeHHﬁ, JKHNBOTHBIX.

! ®enepansHoe TOCymapcTBeHHOE OIOKETHOE O0OpPA30BATENbHOE YUPEKACHHE BHICIIETO

obpazoBanust «Poccuiickuil rocynapctBeHHbIN arpapHbiii yHuBepcuteT — MCXA umenn K.A.
TumupszeBa» (PI'bOY BO PIAY-MCXA umenu K.A. Tumupszesa): opunuansueiii caifit. — URL:
http:/www.timacad.ru/

2 ABTOHOMHAs HEKOMMepUecKast 06pa3oBaTeTbHas OPraHu3aIHs BRICIIET0 00pPa30BaHMs
«Hayuno-texnonoruueckuii yuusepcuret «Cupuyc» (HTY «Cupuycy): opurnmanshslii caiir. — URL:

http:/www.siriusuniversity.ru/ * Cm. npumoxenwue.
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Jlabopamophvie u npakxmuyeckue pabomaol
[Ipaktuueckass padorta «IIpumepbl mpuMeHEHUsT OUOJIOTMYECKUX OOBEKTOB B

TBOEHU KU3HN.

3. OcobenHocT arpoouoTexHo0rnu (4 4)

[lenu u 3amauu arpoO6uoTexHoIorur. OCHOBHBIE OOBEKTHI arpoOMOTEXHOJIOTHH.
broTexHoIOrnuecKre MoAX0Abl ISl HAJIEKHOTO COXPaHEHUS KOJUIEKIIMI INe€HETUYECKHUX
pPECYpCOB pacTeHUU W KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VILr0 W KPHOKOJUICKIIHSX.
Poct u pa3zBuTHe KUBOro 00BEKTA B 3AMKHYTOW CUCTEME B KOHTPOJIUPYEMBIX YCIOBHSIX:
KaK 3TO BO3MOJKHO.

OcHOBHBIE TTOMENIEHUS ISl TOJTHOIIEHHON pa0oThl Ja00paTopuu OUOTEXHOIOTUU
(mamMuHapHas KOMHATa, CBETOBas, AaBTOKJIABHAs KOMHATBI, IIOMEIICHHUEC TUTSI
MIPUTOTOBJICHUS MUTATEIBHBIX CPEJl, MOCUHAs1): UX (PYHKIIMOHAII U OCOOEHHOCTH.

OcHOBHBIE TIPUOOPHI [JIs OpraHu3aluu JIabopaTopur OUOTEXHOJIOTHH, HX
(GYyHKIMM U BO3MOXKHOCTH (aBTOKJIaB, CyXoxapoBou Immikad, muctuiuisitop, pH-merp,
BECHl, JIAMHHApP-OOKC, CTEpUIIU3ATOP HMHCTPYMEHTOB, CBETOBasl  yCTAHOBKA,
KIIMMaTh4deckas kamepa, Y @-uoHW3aTop, XOJOMUILHUKA TSI XPAHCHHUS MHTATEIbHBIX
cpen u ap.). MHCTpyMEHTHI Uisi MPUMEHEHHS METOJIOB OMOTEXHOJIOTHMH PACTCHUMN
(npemapoBanbHasi Wrjia, CKajdblledb, TMHWHIET, HOXHUIKLI). OCHOBBI TEXHUKH
Oe3omacHocT Tpu padotre ¢ mnpubopamu. OCHOBHBIE TPUOOPHI JJIsi OpPraHU3ALMHU
nabopaTopur OMOTEXHOJOTHHU: aBTOKJIAaB, CyX0XapoBou mikad, guctuuisatop, pH-metp,
BECHl, JIAMHHApP-OOKC, CTEpUIU3ATOP MHCTPYMEHTOB, CBETOBas  yCTAHOBKAQ,
KIIMMaTthdeckas kamepa, Y @-uoHM3aTOp, XOJOMUIBHUKA TSl XPAHCHUS MHTATEIBHBIX

cpen u Ap. UHCTpyMEHTHI JJ1s IPUMEHEHUSI METOJ0B OMOTEXHOJIOTUN PACTEHUIA:

npcrapoBaibHaA UTrjia, CKaJIbIICIIb, IMHICT, HOKHUIIBI.

Jlabopamopnvie u npaxmuyeckue pabomul

[IpakTudeckas padora «KynbTypHOE pacTeHHE B KYJbTYPaIbHOM COCYJIE: OMUIIN
pacTeHue B IPOOUPKE».

HccnenoBarenbckass pabora «PocT YepeHKOB pacTeHHWH B BOJE C Pa3HBIM

ypoBHEM pH».
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4. KyJbTypa KJI1eTOK U TKaHei (8 4)
Metonbl KyJnbTypbl KJIETOK M TKaHed B celekuuu. KamrycHas KynbTypa.
Kynprypa Kiletok wu arperaroB kinertok. Kymerypa mnpotomnactoB. Ilomydenue

COMaTHYECKUX TUOPUIOB METOJIOM CIHUSHUS U30JIMPOBAHHBIX MPOTOILIIACTOB.

Krnerounas cenekius. Mcnosb30BaHue raryionIny B CENEKIIUH.

[Tpumepsl pUMEHEHHS KYAbTYp KJICTOK M TKaHEW B HAyYHBIX HUCCIEIOBAHUSIX U
B npakTuke paznuunbix HUW: 3HaKOMCTBO ¢ IUTEpaTypoil — HAyUYHBIMH TyOJIUKAIMSIMH
10 pa3HbIM 00bEKTaM (MUKPOOBI, PaCTEHUS, )KUBOTHBIC).

XapakTeprucThKa KIETOK, KyJIbTUBUPYEMBIX IN Vitro. Mopdorenerndeckue myTu
pa3BUTHS KIETKH IN Vitro.

W3BecTHbIE KOJJIEKIUMU OMOTEXHOJIOIMYECKHX OOBEKTOB — HMX pOJb, 33JauH,
coctaB, mpuMmepbl (IN VILr0  KOJUIGKIMM  pACTEHHid, KOJUICKIIMU  IITaMMOB
MUKpOOprann3MoB. CeMHHap MO MPOYUTAHHOU JTUTEpaType, AOKIAIbl 00YJIarOIINXCS).

buorexHonorus IIPOU3BOACTBA KYJIbTYPBI KJICTOK, TKaHEU U OpraHoB paCTeHHﬁ.

Jlabopamophvie u npakmuueckue pabomsi [IpakTueckas

pabota «IIpoToriacTel KIETOK.

Uccnenoarenbckas padora «CyliecTBYIONIUME KOUICKIIUA KJIETOK U IITAMMOB B
Poccun u ux ponb B pa3BUTUN T€HETUYECKUX TEXHOJIOTUI.

Uccnenoparenbckas padota «I'.J1. KaprieueHko kak reHETUK-IKCIIEPUMEHTATOP U

OMOTEXHOJIOD).

5. IluraTesibHbIE CPeAbI AJI ATPOOMOTEXHOJIOT Uil (2 1)
Makpo- U MHUKPO3JIEMEHTbI, UCTOYHUKHU YTJIEBOJOB, BUTAMUHBI, JKEIHUPYIOIINE
areHThbl. TUMbI MUTATENBHBIX CPEJ — )KUJIKUE U TBEP/IbIE.

[lutaTenpHbie cpeapl i OWOTEXHOJOTMM pacTeHuil. Pa3paboTka HOBBIX
MUTATEIbHBIX CpEJd, B TOM YHUCJIE BKIIOYAIOMIMX OUOCTUMYJSTOPBl U Apyrue
perysmaropel  pocta. MeTroasl ONTUMU3aUMK NOUTATENbHBIX cpea. (OCHOBHBIE
KOMITIOHEHThI TUTATENbHBIX Cpea  (MakpOdJEMEHThl, MHUKPOJIEMEHTbI, HCTOUYHUKHU
yriaepojia, BUTAMUHBI, >KEJTUPYIOIIUE areHThbl, pPEryyisaTopel pocta). Yposenb pH

MUTATEILHOU CPEBI M €T0 BIMSAHUE HA Pa3BUTHE pacTeHuid. Beckl, pH-meTp.
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Jlabopamophwie u npakmuueckue pabomul

JlaGoparopHass pabora «lluTarenpHble cpefbl M YCIOBHS KyJIbTHBUPOBAHMS,
KYJIbTYPbl PACTUTEIBHBIX KJIETOK U TKAHEID.

[Ipaktnueckass paborta «lIpUroToBieHHE CTOKOBBIX (MAaTOYHBIX) pPacTBOPOB
MaKpO- 1 MHUKPO3JIEMEHTOB IUTATEJILHOM Cpeibl o ponrcu Mypacure u Ckyray.

[Ipaktnueckass padbora «lIpuroToBiieHHe NUTATENBHBIX CPEl JJII BBEICHHS B

KYJIBTYpY IN Vitro».

6. PerynsiTopnl pocTa Kak (pakTopbl ycnexa 0MOTEXHOJI0TUN pacTeHui (4 1)

Poct u pa3Butue pacteHuid. OctanbHble 3Tanbl OHTOreHe3a. OOmue
3aKOHOMEPHOCTH POCTA PACTEHUM.

OcHOBHBIE KJIacChl (UTOTOPMOHOB (QyKCHHBI, HUTOKMHHUHBI, THOOEPEIIUHBI,
ABK, aTuiieH u ap.) U uX PyHKIIMM Ha pa3HBIX dTAMax Pa3BUTHUS PACTEHUSI.

N3BEeCTHBIE TE€HETMYECKUE MEXAHW3MBbI, KOHTPOJHUPYIOIIME POCT U PA3BUTHE
pacTEHUN.

3HI[OI‘€HHI>IC H 3K30I'CHHBIC PCTYJIATOPBI POCTA paCTCHI/Iﬁ B Hp06I/IpK€.

Jlabopamopnvie u npaxmuyeckue pabomuwl
JlabopaTtopHas paboTta «DeHoTUIIMUECKas OIEHKA POCTa U Pa3BUTHS PACTCHUI B

3aBUCHUMOCTHU OT HAJINYU (1)I/ITOFOpMOHOB B IIMTATCIHLHON cpeach».

7. buorexnoJiorus pacrenuii (10 u)

B03MOXHOCTH NPUMEHEHHSI arpOOMOTEXHOJIOTHI B CEJIEKIIMHN, CEMEHOBOJCTBE U
ITATOMHHUKOBOJICTBE.

bone3nu m ummyHnurer pacrenun: ot H.M. BaBunosa 10 COBpeMEHHOCTH.

YckopeHHass U TpaJuLMOHHAs CEJIEKLHs: COKpPAIlaeM CPOKH IOJYYEHUS HOBBIX
coptoB. OcHOBHBIE MeToAbl cenekiuu. ['mbpuauzanus. @opmbr ordopa. OCHOBHBIE
HAIPABJICHUS CEJEKINH: YIYUIIeHUE YPOKalHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
a0MOTUYECKUM (PaKTOpaM.

O310poBIIEHNE pAaCTEHUH OT BUPYCOB C MOMOUIBIO METOJIOB OMOTEXHOJOTHU:

METOAbl  KyJbTYpPbl  ANUKAJbHBIX  MEPUCTEM, TEPMOTEpAlMH, XEMOTEpaIluH,
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KpUOTEPANMK ¥ KOMIUIEKCHOW Tepanuu. [logydyeHne 0340pOBIEHHOIO MOCAI0YHOIO
MaTepuaia — KiyOHel kapTodens U CaKeHIIeB MIOA0BBIX KYJIbTYP.

KynbTUBUpOBaHHE PACTUTENHHOTO MaTepuaia B KyJIbType IN VItro: ocHOBHBIE
IIPUHLMNBI U MOJENM KyJIbTUBUpPOBaHUA. KamnycoreHes, CyCHEH3MOHHBIE KYJIbTYpbI
pacTeHuidi. MUKpOpa3MHOXKEHHE pPACTEHUH. DKOHOMHYECKMHA 3>PQPEKT OT BHEAPEHHUS
METO/1I0B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenune pacrennit. Kpuonporekropsl. [locTkprorennas perenepanusi.

buosornueckne CpeacTBa 3alUThl PACTEHHUW: NMPEUMYLIECTBA U IIEPCIIEKTHBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ )KUJKUM a30TOM, KpUOIIPOOUPKHU.

JlabopamopHvie u npakmuueckue padomol

[TpakTnueckast padota «Pa3MHOMXKEHHE IMJIOJOBBIX PACTEHHH YEPEHKOBAHUEM H
MUKPOPa3MHOKEHUEM — MPUMEP MATUHBI (MM 3€MIISTHUKH, €KEBUKH, CMOPOJIUHBI ).

[pakTtudeckast pabota «BBeneHue pacteHuid B KyabTypy IN Vitro u momaepxanue
YUCTOW KYJIBTYPBI SKCIIIIAHTOBY.

[TpakTnueckas pabota «Pa3MHOXkeHHE KapTOQeEs B TPOOUPKEN.

UccnenoBarensckass pabora «Kak momy4aroT MOTOMCTBO — BEreTaTUBHO
Pa3MHOXKAEMBbIX KYJbTYp €CJIM HE CEMEHAMU ?»

Uccnenoarenbckas paboTa «BeIpalyBaHue pacTeHU B TPOOUPKE.

UccnenoBarenbckas padbora «Kak 00Xbsi KOpOBKa ypokail cmacajia — O

COBPEMEHHBIX CIOCO0aX OMOIOrMYECKOM 3alUThl PACTCHHI.

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekuuu». 11 kiaacce (34 4)

1. I'enernueckue pecypesl Poccuu (6 1)

Ctparerun coXpaHEHHUs TeHETHYECKUX pecypcoB. CoxpaHeHHe pacTeHui In Situ

u ex situ.
buopecypcubie komekuun Poccuun. Kosekuuss TeHETHYECKUX pPeCcypcoB

pactenuit BUP. D'epbapuit BUH. Komiekiusi reHeTHYecKux pecypcoB KUBOTHBIX
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BHUUTPXK. Komnexkunu «ierok u mrammoB BHHUUCXM. JlemoHcTpatus

BHJICOPOIIUKOB..

JlabopamopHhvie u npakmuueckue padomol
Uccnenoparenbckas pabora «[lo marepuanam dopyma «['eHeTHUEeCKuE pecypcehl

Poccuny» (BbIOpaTh 110001 JOKIaA ¥ MOJATOTOBUTH M0 HEMY COOOILIEHHE).

2. OCHOBBI TeHEeTHKH U ceJieKIuu (8 1)
HacnencTBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3MeHYHUBOCTh MyTallMOHHAS U MOJIU(PUKAITUOHHAS.

['en — wMarepuadbHBIM HOCHUTENb HACICACTBEHHOCTH W HW3MEHYUBOCTH.
HyknenHnoBsie kuciotThl. JIokanmu3anus TeHETUYECKOrO MaTepualia B KieTke. [lemeHue
kierok. Pemmkamms  JIHK. OcHoBHas gormMa  MOJEKYJISPHOM  OHOJIOTHH.
Tpanckpunums. Tpancmsauua. Myranuu.

3aKOH rOMOJIOTHYECKUX pAI0B B HaCHeﬂCTBGHHOﬁ n3menunBoctyu H.M. BaBuioBa

B 1920 1 2020 rr. JleMOHCTpaIys BUAEOPOIUKOB?,

JlabopamopHvie u npakmuueckue pabomol
[IpakTdeckast pabora «MoaudukairoHHas U3MEHUYHUBOCTh B MpUPOe» (coOpaTh
Y CPaBHUTB JIUCThS, IIBETKU C OJTHOTO PACTEHUS U/WUIH C PA3HBIX).

Uccnenosarenbckas padota «I'MO — 310 MmyTaiuu uin MogudUuKaumn?»

3. Un:xeHepusi B OnoJiorun pacrenui (15 1)
KiieTouHas v reHHast UHKEHEpUs PACTCHUM I Pa3BUTHUSI CEJNICKIIUH.
[IpupoAHO-TpaHCTEHHBIE PACTEHUS.
Pacrenus-6nogadbpuku.

brorexHonorn4eckrne MeToIbl B CEJIEKIIUA PACTCHUH.

['eHeTyeCcKOE pENAKTUPOBAHUE KYJIBTYPHBIX pacTeHUH. Yem TIeHeTu4ecKoe

peIaKTUPOBaHUE OTIMYACTCS OT FTE€HETHUECKON MOAM(BUKAITUH.

! Cm. mpunosxenwe.
2 Cm. npunoxenue.

CM. npusnoxxeHue.
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[Torck HOBBIX T€HOB-MUIIICHEH: cyliecTByomue Metoauku. [Iposenenue in silico
aHaJm3a.

['eHHass WHXEHEpUS 3EPHOBBIX KyJIbTyp. ['€HHas WHXKEHEPHUs XJIOMYATHHUKA.
I'ennas mHxeHepusa tomara. ['eHHas MHXKEHEpUA COU. |'€HHasg MHXKEHEPHS ILIOJOBBIX

KynbTyp. I eHHas uHxeHepus KapToders. JleMOHCTpanus BUACOPOIHKOBZ,

Jlabopamopuvle u npakmuyeckue pabomol
[TpakTuueckas pabora «IIpoBemenue in SilicO amamm3a 1 MOMCKA HOBBIX

T€HOBMHUIICHEH JIs1 peIaKTUPOBAHUSI KYJIbTYPHOTO pacTeHus (Ha BIOOD)».

4. Un:xeHepusi B OMOJIOTHM )KMBOTHBIX (5 1)

COBpeMeHHBIC MCTOAbBI B JKUBOTHOBOJACTBC: TpaHCIIAHTALIWA 3M6pHOHOB,

XUMCPHBIC ) KUBOTHBIC, KIIOHHPOBAHHUC.

I'ennas HHXKCHCPHA B ZJKUBOTHOBOJICTBC.

Jlabopamopnvie u npaxmuyeckue pabomul

[Mpaktuyeckas paborta «IIpoBenenme in SiliCO aHanM3a a9 TMOWCKA HOBBIX
TCHOBMMIIICHEH IS pelaKTUPOBAHUS )KUBOTHOT0» (Ha BBIOOD).

HccnenoBarenbckas padoTta «I'eHHass MHXKEHEPUsSl )KUBOTHBIX: ApTYMEHTBI 3a U

IIPOTUBY.
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TEMATHUYECKOE IINTAHUPOBAHHUE

Temul 3anamuu

Konuuecmeso
uacoe

OcHognoe cooepaicanue

Moayab « ArpoTeXHOJIOTMH HACTOsIIIero u Oyayuiero». 10 kiace

1. BuotexHooTHs Kak HayKa

4

HcTopusi BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3febl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMU HAYKaMU
(buomorueit, 60TaHUKOM, 300JI0THEH,
MUKPOOUOJIOTHEH, OUOXUMHUEH,
¢dbuznonoruen, reHeTUKOM, MEIUITUHOMN )
1 OTpacCiIIMU MIPOMBIIIJIEHHOCTH
(nuieBasi, JIerkas), CEelIbCKOTO
XO035IMCTBA

(’KMBOTHOBOJICTBO, PACTCHUEBOICTBO)
¥ 37]paBOOXPAHEHUEM, NU3BECTHBIC
By3bl 1 H1U, cBs13aHHbBIE C
ouorexnonorueii: OUILJ
buorexnonoruu PAH,

®I'bHY BHUUCB,

OI'BHY OUI] BUP,

Buovwt oesmenvnocmu obyuarowuxcs

PackpbiBaTh cojiep:kaHie TEPMUHOB U
MOHATHUH: HAyKa, OMOTEXHOJIOTHSI,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOLIECC BHITIOJHEHUS
MCCJICIOBAHUM U MMPOTHO3UPOBATH
PE3yNbTAaThl PKCIIEPUMEHTOB.
XapaKkTepru30BaTh OCHOBHBIC HAYYHBIC
IIKOJIBI B 00J1aCTU OMOTEXHOJIOTHH.
Paznuyath pa3nens OMOTEXHOIOTHUN

KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTUHU
C Pa3TUYHBIMU OTPACTSIMU HAYKH U
POMBIIIJICHHOCTH. BBISABIATH
pa3nuYMs MeXIy paszienaMu
ouorexHosioruu. PopmMyaupoBaTh U
OOBSCHATH MPUHIUI PA3BUTHS
HAYKH
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Temwbt 3anamuil

Konuuecmeso
yacoe

®I'bBHY BHUNCXM,

OcHosHoe cooeporcanue

Buowi desmenvnocmu obyuarowuxcs
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2. O0mme moHATUs
OMOTEXHOJIOTUHA

OI'BHY ULul" CO PAH,
OI'AOY BO MOTHU, ®I'BOY

BOMI'Y,

®dI'bOY BO CIIolY,
®I'AOY BOHI'Y,
OI'bBOY BO PITAY-MCXA nMmeHu

K.A. Tumupszesa.

CoBpeMEHHBIE HAMPABICHUS PA3BUTUS
arpoOHMOTEXHOJIOTHH. MeTtoabl
OMOTEXHOJIOTUH B HAYKE U MPAKTUKE

ITonssiTHE OMOTEXHONOTHH. 3aUeM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO NEPET XUMUUECKUM
cruHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUH: TIPOMBIIIIICHHBIE
MHKPOOPTAHU3MBI, KJIICTKA U TKAHU
paCTEHUH, ) KUBOTHBIX.

[Ipaktruueckas padota «IIpumepsl

OHOTEXHOJIOTHUH.

Brimonnenue MMPCIOKCHHBIX
HCCICAOBATCIIBCKHUX pa60T:

«Co31anue OMOJOTUYECKHA aKTUBHBIX
J100aBOK U BUTAMUHOBY, «BbIBeiIeHIE
HOBBIX COPTOB PAaCTE€HHM, IIOPOJL
KUBOTHBIX C 33JJaHHBIMU
cBolicTBaMmy, «Co3anue 0akTepui,
CIIOCOOHBIX TepepadaThiBaTh HEPTh U
YCTPaHSATh MOCIIEICTBUS €€ Pa3INBOB:
TUTIOCHI U MUHYCBI». DKCKYpCHUS
«brOTEeXHONOrUA: HAyKa | )KU3HbY B
BY3 miu HIN

PackppiBaTh copiepkaHie TEPMUHOB |
TTOHSITHI: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKH U TKaHU PACTCHU, KUBOTHBIX,
MHUKpOOpraHu3Mbl. OMHCHIBATH
mpoiiecc OMOTEXHOIOTHYECKOTO
MIPOU3BOJICTBA. XapaKTepU30BaTh
pa3InuHbIe 00BEKTHI OMOTEXHOJIOTUMA.
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Temul 3anamuu

Konuuecmeso
yacoe

OcHognoe cooepaicanue

Buovwl oesmenvnocmu obyuarowuxcs

IIPUMCHCHUA Onojorunyeckux o0bekToB Pa3znnuarh IMPOMBIIIJICHHBIC

B TBOEU KU3HN)

MUKpPOOPTaHU3MBI, KJIETKA U TKaHU
pacTeHuH, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKUE OOBEKTHI.
CpaBHUBaTh MEX]1y COOO0I MPOIECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHH.

BrisBiars nHanbosnee 3ppexTrBHbIC
00BEKThI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOeHUS U (QYHKIINH Pa3INIHBIX
OMOJIOTHYECKUX OOBHEKTOB.
dopMynupoBaTh U OOBACHSTH
NPUHIUI paOOThI

OMOTEXHOJIOIMUYECKOT0 IIPOU3BOICTBA
BBIOPAHHOM T'PYNIIBI BEIIECTB/
MaTepuaioB

27



3. Ocobennoctu
arpoOMOTEXHOJIOTUH

Temul 3anamuu

Konuuecmeso
yacoe

[lenn u 3amaun arpoOMOTEXHOJIOTHH.
OcHoBHBIE 00BEKTHI

arpoOMOTEXHOJIOTHH.

buoTtexHonoruueckue IIOAXO04bI

OcHosHnoe cooeporcanue

PackppiBath copepkaHrne TEPMUHOB
Y TIOHSATHH: COXpaHEHUE PaCTEHUN U
YKUBOTHBIX, BUJIbI KOJIJICKITHHA
TF€HETUYECKOT0 Pa3HO00pa3us.

Buovwl oesmenvnocmu obyuarowuxcs
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JUTSL HAJIS)KHOTO COXPAaHEHUS
KOJUIEKIIUH TeHETUYECKUX PECYPCOB
pacTeHui U )KkUBOTHBIX. [IoHSATHA ©
IIOJIEBBIX, IN VIro u
Kpuokosuiekiusax. Poct u pazsutue
KUBOTO 00BEKTA B 3aMKHYTOMN
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBUSIX: KaK 3TO BO3MOXKHO.
OCHOBHBIE TIOMEIICHUS IS
HOJIHOLIEHHOM paboThl Jaboparopuu
OMOTEXHOJIOTHH (JJTaMUHApHAs
KOMHAaTa, CBETOBas, aBTOKJIaBHAS
KOMHAaTbl, IOMEUICHUE JIs
MPUTOTOBJICHUSI IUTATENBHBIX CPEI,
MoOeYHas): uX (YHKIHUOHAT U
ocobeHHocTH. OCHOBHBIE TPUOOPHI
JUIsL OpTraHU3aluy JIabopaTOpUH
OMOTEXHOJIOTUH, UX PYHKIIUU U
BO3MOYKHOCTH (2BTOKJIAB,
CYX0KapoBoil mkad, TMCTUILISTOP,

OnuchIBaTh MPOIIECC COXPAHEHUS U
Pa3MHOKEHUS PACTCHUN B
KOHTPOJIUPYEMBIX YCIOBUSX CPEJIbI.
Xapaktepu3oBath a3kl pocTa H
Pa3BUTHS PACTCHUN B 3aMKHYTOU
CUCTEME.

Paznuuate nmpenmyiiecTsa u
HEJIOCTATKHU PA3JIMYHBIX TUIIOB
KOJUICKIIHM.

CpaBHHBaATH 3TaIbl pabOTHI B
JabopaTopur OMOTEXHOJIOTHH.
BrisiBnsTe Hanbomnee s PpekTuBHbIC
MPUEMBI JJIsl COXpaHEHUST 00pa3IoB
pacTeHU U )KUBOTHBIX.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTpO€HUS U (PYHKIIMH 00pa3IloB

pacTeHU.

dopMynupoBaTh U OOBICHSITH

MIPUHIUIT KPUOKOHCEPBALIMU PACTCHUN



Temwl 3anamuu

Konuuecmeo
yacoe

OcHosHoe cooeporcanue

Buovwt oesmenvrnocmu obyuarouuxcs
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pH-metp, Becsl, laMuHap-00Kc,
CTEPHIIN3aTOP UHCTPYMEHTOB,
CBETOBAas yCTaHOBKA, KIIMMaTHYECKasl
Kamepa, Y @-umoHu3arop,
XOJIOAWJIBHUKY JJI XPAHCHUS
INUTATEJbHBIX CPE U Ip.).
NHCTpyMEHTBI U1 IPUMEHEHHUS
METOJI0B OMOTEXHOJIOTUN PACTEHUHN
(npenapoBanbHas UTJa, CKaJIbIENb,

MUHIET, HOXKHMITEI). OCHOBBI TEXHUKH

0e30macHOCTH MpHU padoTe ¢
npudopamu. OCHOBHBIE PUOOPHI AJIs
opraHu3aluu JadopaTopuu
OMOTEXHOJIOTUH: aBTOKJIAB,
CYX0>KapoBOi 1mKad, TMCTUILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTepUIIN3aTOP HHCTPYMEHTOB,
CBETOBAs YCTAaHOBKA, KIIMMAaTHYECKasI
Kamepa, Y @-uonusarop,
XOJIOMUITLHUKHY JIJIS1 XpaHCHUS
MUTATEIBHBIX CPEIl U JP.
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Temul 3anamuu

Konuuecmeso
yacoe

OcHognoe cooepaicanue

NHCTpyMEHTBI 1151 TPUMEHEHHUS
METO/I0B OMOTEXHOJIOTUU PACTCHUIA:
npenapoBajbHas UIJia, CKaJIbIENb,
MAHIIET, HOKHULIBI.

[IpakTuueckas padora «KynapTypHOe
pacTeHHE B KyJIbTYyPAJIbHOM COCYE:
OIHILIN PACTEHHUE B IPOOUPKEY.
Hccnenosarensckas padota «Poct
YEPEHKOB PaCTEHUH B BOJIE C Pa3HBIM
ypoBHeM pH»

Buovwl oesmenvnocmu obyuarowuxcs
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4. KynbTypa KJIETOK U TKaHEH

Temwbr 3anamuil

Konuuecmeso
yacoe

Metonp! KyIbTypbI KJIIETOK Y TKAHEW B
cesnekuuu. KamnycHas KyaeTypa.
KynpTypa KII€TOK 1 arperaTtoB KJIETOK.
Kynbrypa nporomnacros. [lonydenue
COMAaTHYECKUX THOPUIOB METOIOM
CIIUSIHUSL U30JIMPOBaHHBIX
IIPOTOILIACTOB.

Kinerounas cenekuus. Mcnonp3oBanue
rarionIvy B cenekumu. [Ipumepsl
IIPUMEHEHUS KYJIBTYD KIETOK U
TKaHEH B HAyYHBIX

OcHosHoe cooeporcanue

PackpriBaTh conep:kaHue TEPMUHOB U
MIOHATHMN: KaJlIyC, IPOTOILIACT,
COMAaTHUYeCKUil TuOpuU/I, raruiona,
IITaMM.

OmnuceiBaTh IpoIIecC
KyJIbTUBUPOBAHUSI KJIETOK M TKaHEH

pPacTeHU U )KUBOTHBIX.

XapakTepu30BaTh Pa3HbIC ATAIbI
KYJbTUBUPOBAHUS KJIETOK U TKaHEH
PACTEHHI U JKUBOTHBIX.

BrisBiars nHanbosnee 3ppexTrBHbIC

Buovwl oesmenvrnocmu odyuarouwuxcs
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Temwvt 3anamui

Konuuecmeso
yacoe

WCCIICIOBAHUSIX U B IIPAKTUKE
paszmnunbix HUW: 3makoMcTBO €
JIUTEPATypPOU — HAYYHBIMHU
nyOJIUKaIMsIMU 10 pa3HbIM 00bEKTaM
(MUKpPOOBI, pacCTeHHUS, )KUBOTHBIC).
XapakTepuCTHKa KIIETOK,
KyJILTUBUPYEMBIX 1N Vitro.
Mopdoreneruueckue myTH pa3BUTHS

KJIETKH in Vitro.

M3BecTHBIE KOJUIEKIIUU
OMOTEXHOJIOTHYECKIX OOBEKTOB — MX
pOJIb, 337124, COCTaB, puMepbl (IN
VItro KOJUTeKIINY PaCTCHHH,
KOJIJICKITMH [IITAMMOB
MHUKpOOpranu3moB. CeMuHap mo
NPOYUTAHHOH JIUTEpaAType, TOKIa bl
oOy4aroruxcsi). buorexHonorus
TIPOU3BOJICTBA KYJIbTYPHI KJICTOK,
TKaHEN U OPraHOB PACTCHUM.

OcHosHoe cooeporcanue

METO/Ibl KyJIbTUBUPOBAHUS KJIETOK H
TKAHEW pACTCHUH, )KUBOTHBIX,
MHKPOOPTAaHU3MOB.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTpOeHUS U (QYHKIINH KIETOK U
TKAHEW pACTCHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMynupoBaTh U OOBACHSITH
MPUHLINI BEDKUBAEMOCTH, pOCTa U
Pa3BUTHUS KyJIbTUBUPYEMBIX KJIETOK U
TKaHE

Buowi desmenvnocmu obyuarowuxcs
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5. IlutarenbHble Cpeabl s
arpoOMOTEXHOJIOTU I

[Tpaktrueckas padora «IIporormmacTel
KJIETOK).

Uccnenoarenbckas paboTa
«Cy11ecTBYIONINE KOJUICKIIUU KIIETOK

U mraMMoB B Poccuu u ux poOJib B
Pa3BUTHUHU I'CHCTHUYCCKUX

TEXHOJIOTUN.

Uccnenosarenbckas padora «I. 1.

Kapneuenko KaK
T€HETUKAIKCIIEPUMEHTATOP u
OHMOTEXHOJIO

Makpo- 1 MUKPODIJIEMEHTHI,
VICTOYHHMKH YIJIEBOJIOB, BUTAMUHBI,
JKEJIUPYIOIIUE areHThI. TUIIbI
MATATEIbHBIX CPE — )KUJKUE U
TBEPABIE.

IIuraTenbHble Cpeabl IS
OMOTEXHOJIOTUH PACTECHUH.
Pa3paboTka HOBBIX MUTATEIBHBIX
Cpel, B TOM YHCJIE BKIFOYAKOIIUX
OMOCTUMYJISTOPHI U APYTHE
perymaTopsl pocta. MeToabl

PackpsiBaTh coziep;kaHue TEPMUHOB U
MOHATUM: IUTATENIbHAS CPena,
KOMIIOHEHTBI IUTAaTEIbHOU cpeasl, pH
pactBopa.

OnuceIBaTh MPOLECC MPUTOTOBJICHUSA
MUATATEIBHBIX CPEM JUISl PA3HBIX
00BEKTOB.

XapakTepu3oBaTh IIPOLIECC
IIPUTOTOBJICHHSI ITUTATEIILHBIX CPEJl B
3aBUCUMOCTH OT BEIOPAHHOTO 00BEKTa
MCCIICJIOBAHUS.
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Temwl 3anamuu

Konuuecmeo
yacoe

OcHosHoe cooeporcanue

Buovwt oesmenvrnocmu obyuarouuxcs
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ONTHUMM3ALNU TUTATENBHBIX CPEI.
OCHOBHBIE KOMIIOHEHTBI TUTATEIbHBIX
cpen (MakpOlJIEMEHTHI,
MUKPO3JIEMEHTBI, ICTOYHUKH
yIIepo/ia, BUTAMUHBI, KEIUPYIOIIHE
areHThl, PETYJIATOPBI POCTa). YPOBEHb
pH niurarensHOM cpenbl U €ro
BJIMSIHUE HA Pa3BUTHUE PACTEHUM.
Becsl, pH-MeTp.

JlaGoparopHas pabota «IIutaTeapHbie
CpEeIbl ¥ YCIOBHS KyITbTUBUPOBAHUS,
KYJbTYPBI PACTUTEIBHBIX KIIETOK H
TKaHE.

[Ipaktrueckas pabora

«ITpuroToBneHne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPOAJIEMEHTOB NMUTATEIBHON Cpe/Ibl
no nponucu Mypacure u Ckyray.

[Ipaktrueckas paborta

«[TpUTOTOBJIEHUE TUTATEIBHBIX CPE/I
JUIsl BBEJICHHS B KYJIbTYpy 1N VItro»

PaznuuaTh TUNBI MUTATEIBHBIX cpea B
3aBUCHUMOCTH OT 3a4a4M
KYJIbTUBHUPOBAHMUA.

CpaBHUBAThH paCTBOPUMOCTH BEIIECTB
BO BpEeMsI IPUTOTOBJIEHUSA

nuTaTenbHbIX cpell. CpaBHUBATH THUIIBI
MUATATEIBHBIX CPEJl B 3aBUCUMOCTH OT
UX COCTaBa.

BrisBiaTh Hanbosee BaKHbIE
KOMITOHEHTHI MUTATETLHOMN CPEIbI

U IPOTHO3UPOBATh dPHEKT OT
HEXBATKH KaXJIOTO W3

KOMITOHEHTOB.

XapakTepu3oBaTh (PYHKIUU
KOMITOHEHTOB IIUTATEJIbHBIX CPEL.
dopmyarpoBaTh U OOBICHATD
MPUHIUI KyJIbTUBUPOBAHUS PACTEHUIMA
Ha NUTATENbHBIX CPEIaX pa3IMuHOTO
cocTaBa
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Temwl 3anamuu

Konuuecmeso
yacoe

OcHosHoe cooeporcanue

Buovwt oesmenvrnocmu obyuarouuxcs
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6. Perynaropsl pocra Kak
dakTopsl ycrexa
OMOTEXHOJIOTHH PAaCTeHUN

Poct n pazButue pacTeHni.

OcTanbHbIC ATAllbl OHTOICHE3a. O6HII/I€

3aKOHOMEPHOCTH POCTa PACTECHHIA.

OCHOBHBIC KJIaCChI (1)I/ITOFOpMOHOB

(ayKCHHBI, ITMTOKUHUHBI,
ru60epeuabl, ABK, atunen u np.)
U uX (QYHKIIMU Ha Pa3HBIX dTanax
pa3BuTHs pacteHus. V3BecTHbIe
TCHETHYCCKUE MEXaHU3MBI,
KOHTPOJIUPYIOIIHUE POCT U PA3BUTHE
pacTeHui. JHJOTeHHBIE U
AK30TEHHBIE PETYJIATOPHI POCTa
pacTeHuil B MPOOUPKE.
JlaGoparopHas paboTa

«DeHoTUNMYECKas OLICHKA pOCTa U
pa3BUTHS PACTEHUH B 3aBUCHUMOCTH
OT HaJM4usi GUTOTOPMOHOB B
MUTATEIILHOU CPELSH

PackpbIBaTh cofiepkaHue TEPMUHOB
Y TIOHATUH: (PUTOTOPMOHBI,
PETYJISATOPHI pOCTa PACTEHHM.
OnwuceiBaTh IpoLecc pocta U
pPa3BUTHS PACTCHUM.
XapakTepu3oBaTh MPOLECC POCTA U
Pa3BUTHS PACTEHUN B 3aBUCUMOCTHU
OT F€HOTHIA U OKPYKAOITUX

YCJIOBHI.

Paznmuuate QyHKIMH pEryasTOpOB
pocra.

CpaBHuBaTh QYHKIMH PETYISITOPOB
pocra.

BbIsSBASTE QYHKIIMH PETYISITOPOB
pocTa Mo NpeoKeHHbIM 3 derTam.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOeHUs U QYHKIMH Pa3InYHbIX
(UTOTOPMOHOB.

dopMynUpoBaTh U OOBICHSITH

MPUHITUT BO3JEHCTBUS (PUTOTOPMOHOB
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Ha POCT U Pa3BUTHE PACTCHUN

40



Temul 3anamuu

Konuuecmeso
yacoe

OcHognoe cooepaicanue

Buovwl oesmenvnocmu obyuarowuxcs
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7. BHOTEXHOJIOTUS PaCTEHNUN

10

B03M0XHOCTH TPUMEHEHHS
arpoOMOTEXHOJIOTUIA B CETIEKIIHH,

CEMEHOBOJICTBE M INTOMHUKOBO/ICTBE.
bosne3nn 1 UMMYHHTET pacTEHUM:

ot H.. BaBunoBa 10 COBpEMEHHOCTH.
YckopeHHasi ¥ TpaJUIIMOHHAS
CEJIEKIUS: COKPAIIAEM CPOKH
MOJTyY€HHUsI HOBBIX COPTOB. OCHOBHBIE
METOJbI ceieKun. [ ubpuan3amms.
®opmbl 0T60pa. OCHOBHBIE
HAMNPAaBJICHUS CEIICKIUN: YIIYyYIICHUE
YPOKANHOCTH, YCTOUYUBOCTH K
OMOTHYECKUM U a0MOTHYECKUM
dbakTopam.

O310pOBJIEHNE PACTEHUIM OT BUPYCOB C
ITOMOIIILIO METOJIOB OMOTEXHOJIOTHUH:

METOJbI KyJIbTYPBI alTMKaTbHbIX
MEpHUCTEM, TEPMOTEPAIIHH,
XEMOTEpaNuu, KpUOTEpauu 1
KOMILJIEKCHOM Tepanuu. [lomydyenue
O3Z0POBJIEHHOTO I10CaJOYHOIO

PackpsIBaTh cosiepkaHue TEPMUHOB U
MOHSITHH: CEJICKIUA, CEMEHOBO/ICTRBO,
MMUTOMHHKOBO/ICTBO,
MHKPOPA3MHOXKECHHUE PAaCTCHUA,
03JI0pOBJICHHE pacTeHHil. ONKUCHIBATH
MPOLIECC MUKPOPAZMHOKEHUS
pacTeHuid, CO3JaHNusI HOBOTO
MCXOJHOTO Matepuaa JJjisi CEJICKIUH,
oTbopa, 0370POBIICHUS PACTCHUN 1
MOJIyYECHUS 03JI0POBICHHOTO
MOCaJ0YHOr0 MaTepraa.

XapakTepu3oBaTh MPOLIECC
YCKOPECHHOHU U TPAJUIIMOHHOMN
CENIEKIIUH, MUKPOPA3MHOXKEHUS,
03JI0pPOBJICHHS pacTeHuil. Paznuyarh
METOJIBI CEJIEKIIUH, CIIOCOOBI
03JIOPOBJICHUS] PACTCHUM.
CpaBHUBATH METO/IbI CETEKIINH,
CIIOCOOBI 03/TOPOBJICHUSI PACTEHUM.
BrisBisats Hanbosee u HAaMMEHee



Temwl 3anamuu

Konuuecmeo
yacoe

OcHosHoe cooeporcanue

Buowt oesmenvrnocmu obyuarouuxcs
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Martepuasa — KiyoHe# kaprodens u
CaKEHIIEB TUIOZIOBBIX KYJIBTYD.

KyabTHBHpOBaHHE PACTUTEIHLHOTO
MaTepuaja B KyJapType in Vitro:
OCHOBHBIC ITPUHIIUIIBI X MOJICIIH

KyJapTuBUpOBaHud. Kamrycorenes,

CYCIIEH3UOHHBIE KYJIbTYPbl pACTEHUMH.

Mukpopa3MHOKEHNE PACTEHUM.
OxoHOMUYeCKHUM dPPekT oT
BHEJIPEHUSI METOJIOB OMOTEXHOJIOTUU
B PACTEHHEBOJCTBO.

Kpuoxpanenue pacteHuil.
KpuonporekTopsl.

[locTkproreHHast pereHepanusi.
buonornyeckue cpeacTsa 3aliUuThl
pPaCTeHUN: IPEUMYILECTBA U
NEePCHEKTHUBBI IpUMEHEHUs. TepMoc
u cocya Jproapa ¢ KUJIKAM a30TOM,

KpUOIIPOOUPKHU.

ITpakTnueckas pabota «Pa3MHOXKEHME

¢ PeKTUBHBIE CITOCOOBI MOTYUCHUS
HCXOIHOTO MaTepuana Jis

CCJIICKIHH,; O30POBJICHUA paCTeHHﬁ.

XapakTepu3oBaTh OCOOCHHOCTU U
(GyHKIMHA METOJIOB CEJICKITUH,
CIIOCOOOB 03/10POBJICHHSI PACTEHU.
dopMynupoBaTh U OOBACHSTH
MPUHIINI TPAJULIIUOHHONU U
YCKOPEHHOM CEJICKIINU, TPUHLIUIT
paboOThI TOTO UM MHOTO METO/Ia
O3JIOPOBIICHUS] PACTCHUM



IIJIOAOBBIX paCTeHI/Iﬁ YCPCHKOBAHUCM
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Temul 3anamuu

Konuuecmeso
yacoe

OcHognoe cooepaicanue

¥ MUKPOPa3MHOKEHUEM — IIPUMEP
MaJIMHbI (UM 3€MIISIHUKH, €XKEBUKH,
CMOPO/JIUHBI ).

[Ipaktrnueckas pabora «BBenenue
pacTeHuii B KyJlbTypy IN VItro u
HOJIIEPYKAaHUE YUCTON KYJIbTYpPhI

OKCIIJIAHTOB».

[IpakTruueckas pabora «Pa3mMHOXeHHE

KapTodens B IpoOUpKeEY.
Uccnenosarenbckas pabora «Kak
MOJTy4atoT MOTOMCTBO BEr€TaTUBHO
pPa3MHOKaeMbIX KYJIbTYp €CJIH He
cemeHamu?» MccnenoBarensckas
paboTta «BrIpamuBanue pacTeHUl B
pOOUpKe».

UccnenoBarenbckas padota «Kaxk
00bsI KOPOBKA ypOXKail cracaia — o
COBPEMEHHBIX crocobax
OMOJIOTUYECKOM 3aIUThI PACTEHU

Buovwl oesmenvnocmu obyuarowuxcs
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NTOI'O I10 MO VYJIIO 34

Konuuecmeso

Temuwl 3auamuii Yacos Ocnosnoe codepofcaHue

Moayabs «CoBpeMeHHbIe OMOTEXHOJI0TMHU B ceqekuum». 11 kimace (34 1)

Buowl oesmenvnocmu obyuarowuxcs
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1. I'enernueckue pecypcsl

Poccun

CTpaTeFI/II/I COXpaHeHI/IH TCHCTHNYCCKUX
pecypcoB. CoxpaHeHue pacTeHui In
situ u ex situ.

buopecypcHbie koiutekuu Poccuu.
Kosnekiust reHeTHYecKuX pecypcoB
pactenuit BUP. I'epbapuit BIH.
Kosutekuus reHeTUYEeCKUX peECYpPCOB
>kuBoTHEIX BHUUI PXK. Koiuekinu
kieTok ¥ mramMmoB BHUMCXM.

I/ICCJIGIIOBaTeJIBCKaH pa60Ta

«ITo marepuanam popyma

«I'enernueckue pecypcesl Poccum»

PackpriBaTh conep:kaHue TEPMUHOB
Y TIOHSTHIA: COXpaHEHHUE PACTECHHA 1IN
situ u ex situ.

OnuceiBaTh IMpoHecCcC COXpaHCHUA

pacTeHuii B ycIoBHsX IN Situ u ex Situ.

XapakTepu30BaTh CIIOCOOBI
COXpaHEHUS PACTCHUH B YCIOBHAX 1N
situ u ex situ.

Paznmuuath criocoObl COXpPaHCHHA

pacTeHuii B ycimoBusx in Situ u ex situ.

CpaBHUBaTh 0COOCHHOCTH
COXpaHEHUsl PacCTEHUN B YCIIOBHSIX
in situ u ex situ.

BrisBisars Hanbonee 3 pexTuBHBIN
pUEM JIJIsI COXPAaHEHUS KOHKPETHOTO

oOpasiia pacTeHuH.

XapakTepru3oBaTh OCOOCHHOCTH H

GyHKIHH.

dopMynUpoBaTh U OOBICHSITH
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Temul 3anamuu

Konuuecmeso
uacoe

OcHognoe cooepaicanue

Buovwl oesmenvnocmu obyuarowuxcs

npuHIMI IN Situ 1 ex situ coxpanenus
TeHETHYECKUX PECYPCOB PACTCHUIA
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2. OCHOBBI T€HETUKH H
CEJIEKIIAU

HacneacTBeHHOCTh U1 UBMEHUYHUBOCTD —
OCHOBHBIE CBOMCTBA KHBBIX
Oopranu3moB. I3MeHUMBOCTh
MyTaIMOHHAS ¥ MOTU(DHUKAITMOHHAS.
['en — maTepuanbHBIN HOCUTEIND
HACJICJICTBEHHOCTH U N3MEHYUBOCTH.
HyknenHnoBsie kucnotsl. JIokanuzanus
T€HETUYECKOr0 MaTepuasa B KJIETKE.
Henenue xietok. Perumkanus JIHK.
OcHOBHast JOrMa MOJIEKYJIIPHOU
OMOJIOTHH.

Tpanckpunuus. Tpancnsauus.
Myranumu.

3aKOH rOMOJIOTUYECKHX PSAJOB B
HACJIEJICTBEHHON U3MEHUYNBOCTHU

H.M. BaBumnosa B 1920 u 2020 rr.

[Ipaktrueckas pabora

«MoaudukamonHas U3SMEHYHUBOCTh B
npupojie» (codpath U CpaBHUTH

PackpsIBaTh cojiep:kaHue TEPMUHOB
Y MOHSATHUM: HACIIEICTBEHHOCTb,
W3MEHYUBOCTh, reH, [[HK, PHK,
0€eJIOK, 3aKOH TOMOJIOTHYECKHUX PSAIO0B
B HACJIEACTBEHHON N3MEHUYHUBOCTH.
OnuceIBaTh NPOSIBIICHUS
MOIU(DUKAIIMOHHOW U MYTallHOHHOM
n3MeHunBocTH, crpoenue [JHK u

PHK, 6enkoB.

XapakTepu3oBaTh CTPOCHUE H
(YHKITUN HYKJIEMHOBBIX KHCIIOT,
OEJIKOB.

PaznuuaTh TUITEI K3MEHUYMBOCTH.
CpaBHHUBaTh MYTAllHOHHYIO |
MOIU(DHUKAIIMOHHYIO U3MEHYUBOCTb.

BoIABISATh MOIM(DUKAIUY U MYTALIMH.
XapakTepu3oBaTb 0COOCHHOCTH U
¢bynkunn JJHK, PHK, 6enkos.
dopmyapoBaTh U OOBICHATD
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Temul 3anamuu

Konuuecmeso
yacoe

OcHognoe cooepaicanue

JIUCThsI, IBETKH C OJTHOTO PaCTECHUS
U/WIH C Pa3HBIX).

Uccnenosatensckas padora «I'MO —
3TO MyTalMU WA MOJUPUKAIN?»

Buovwl oesmenvnocmu obyuarowuxcs

IIPUHLINI IEVCTBUS 3aKOHA
TOMOJIOTUYECKHUX PSIIOB B
HACJIEICTBEHHOW N3MEHYUBOCTH
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3. Umxenepus B
OMOJIOrMH pacTeHUN

Temul 3anamuu

15

Konuuecmeso
yacoe

KitleTrouHas v reHHast UHXeHepus

paCTeHUN I Pa3BUTHUS CEJICKIIUU.

[IpupoAHO-TpAaHCTEHHBIE PACTEHUS.

Pactrenus-6uodabpuku.
buorexHomornuecKkre METo bl B
CEJICKLIUU PACTECHUM.

['eHeTHUECKOE pENAKTUPOBAHUE
KYJIbTYPHBIX pacTeHui. Yem
TEHETUYECKOE PEJAKTUPOBAHUE
OTJIMYACTCS OT FT€HETUYECKON
MOU(DUKALIAH.

ITorck HOBBIX T€HOB-MUIIICHEH:
CYLIECTBYIOIINE METOIUKHU.

[Mposenenue in silico ananmsa.

I'eHHas MH)XEHEPHs 36pPHOBBIX
KyJbpTyp. [ eHHas uHxkeHepus
XJIOITYATHHKA. [ €eHHasl NH)KEHEPUs

OcHosHoe cooeporcanue

PackpriBaTh conep:kaHue TEPMUHOB U

ITOHATHN: KJIETOYHAS U Te€HHAs
VHXCHEPHUsI pACTEHUM, TCHETUYECKOE
penaktuposanue, [ MO, in silico

aHaJIn3.

OnuceIBaTh IPOLIECC KIETOYHOU H
T€HHON MHXEHEPUN PACTECHU,
MPUHIUIBI TEHETUYECKOTO
penaktupoBanus, cozganue [’ MO,
starsl in Silico ananu3a.
XapakTepu3oBaTh COBPEMEHHBIE
JOCTHXKEHUS TECHHOM U KJIETOYHOMN
WH)XEHEPUH Pa3HbIX BUJIOB PACTCHUMH,
nposezenue in silico ananmsa.

PaznuyaTe reHHYI0 U KJIIETOYHYIO
WHXECHEPHIO.

CpaBHHMBaTh OMOTEXHOJOTUUECKHE

Buovwl oesmenvrnocmu obyuarowuxcs
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4. Unxenepust B
OHOJIOTHUH KUBOTHBIX

TomaTa. [ eHHass MHKEHEPHs COU.
['eHHas WHXCHEPUS TUIOOBBIX
KyJlbTyp. | eHHast HHKeHepus
KapTodes.

[TpakTrdeckas padota «[IpoBenenue in
silico ananu3a 11 MOUCKA HOBBIX
Ir€HOB-MUILICHEW NI peaKTUPOBaHUS
KYJbTYPHOTO pacTeHus (Ha BBIOOD)»

CoBpeMEHHBIE METOIbI

B JKMBOTHOBOJICTBE: TPAHCILIAHTAIIUAS
AMOPHOHOB, XMUMEPHBIC JKUBOTHBIE,
KJIOHUPOBaHUE. | €HHast MHXKEHEPUS
B ’JKMBOTHOBOJICTBE.

[Mpaktuyeckas padota «IIpoBenecHue in
silico ananu3a 11 MOUCKA HOBBIX
TC€HOB-MUIIICHEH JTsl peITaKTUPOBAHUS
’KUBOTHOT0» (Ha BBIOOD).

METOJIbI B CEJIEKIIUN PACTEHUU.
BBISBIATE pazinuust MExXIy
TEHETUYECKUM PEJAKTUPOBAHUEM
U TCHETHYECKOU MOAN(UKAIIHCH.
XapakTepu3oBaTh OCOOCHHOCTU U

byHKINH.

dopMynupoBaTh U OOBACHSTH
MIPUHIIUIT KJIETOYHOM U TEHHOU
VH)XEHEPUHU, TEHETUYECKOTO
PEIAKTUPOBAHUA U T€HETUYECKON

Mo U puKau

PackpsiBaTh cosiepkaHue TEPMUHOB U

NOHATHMH.

OnuceIBaTh TPaHCILUIAHTALIUIO
AMOPHOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu30BaTh TPAHCIIAHTALUIO
SMOPHOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHE.

Paznuyath TpaHCIIIaHTALIMIO
AMOPHUOHOB, XMMEPHBIX KUBOTHBIX,
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Temul 3anamuu

HNTOI'O 110 MOAYJITO

OBILIEE KOJIMHECTBO
YACOB I10 ITPOTPAMME

Konuuecmeso

YaCO8 OcHognoe cooepaicanue Buovwl oesmenvnocmu obyuarowuxcs

Uccnenoarenbckas pabota «I'eHHasT KJIOHHPOBAHUE.
WHXCHEPUST KUBOTHBIX: apPTYMEHTHI
3a U MPOTUBY

CpaBHHBaTBTpaHCHHaHTaHHH)
3M6pI/IOHOB, XUMCPHBIX JKUBOTHBIX,

KJIOHHUPOBAHHUC.

XapakTtepu3oBaTb OCOOCHHOCTH H

byHKINH.

dopMynUpoBaTh U OOBACHSITH
MPUHITUI TEHHOW WHKEHEPHH,
TCHETHYECKOTO PEAaKTUPOBAHUS U
IrCHEeTUYECKOW Mo Tu(puKaIIu

34
68
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MNMPUJIIOXKEHHUE. ®UJIBMbI U 3AIIMCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Moayib «ArpoOTeXHOJIOTHH HACTOsIIero u Oyaymero». 10 kiacc
Tema 1. Buomexnonozusa kaxk Hayka

HNoxymentanbhbiii puinbm Cepres bpunea «Hoseiit cBet. Hukonait BaBunosy. —
URL.: https://smotrim.ru/video/2618068

JoxymenTanbHbiid punbM «CeMeHa, KoTopble cracyT yenoedectBo». — URL:

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

Moayib «CoBpeMeHHbIEe OMOTEXHOJIOIMH B cesekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTabHBIN (UM «30J10TOM 3eeHbIi 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHogbl 2enHemuKku u ceieKyuu

®unpMbl U3 HUKIa «MaTtpuna Hayku». Science and plants. Hayka u pactenus.

3epunobodoBeic. — URL.: https://www.youtube.com/watch?v=nCf9dI1Fpa8
Tema 3. Huxncenepus 6 ouonozuu pacmenuil

dunbpMbl U3 mukiIa «Matpuia Haykuy. Science and plants. Hayka u pactenus.

['enernyeckoe penakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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