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INOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTh M Ha3HAYEHHUE MPOTrPaAMMbI

PaGouas mporpamMmma Kypca BHEYpO4dHOU JedrenbHOCTH «COBpEMEHHBIE
arpoOMOTEXHOJIOTHUH (arpoOMOTEXHOJIOTUYECKUN MpodwiIb)» IS CpeaHero oOIero
oOpazoBaHus (ajiee — mporpamMmma) pa3paboTaHa B COOTBETCTBHUU C TPEOOBaHUSIMH
denepanbHOT0 TOCYJAPCTBEHHOTO 00pa30BaTENILHOTO CTaHAapTa CPEAHEro OOIIero
obpazoBaamst (PI'OC COO), opueHTHpOoBaHA Ha oOOecCIeUeHUE WHIANBUIYATBHBIX
noTpeOHOCTeN 00yJaronIXcsl ¥ HalpaBJieHa Ha JIOCTUKEHUE INTAHUPYEMbIX PE3YJIbTaTOB
OCBOEHHMSI MPOTPAMMBbI CPEIHETO OOIIEro 00pa3oBaHuUsl C YYETOM BhIOOpa yYaCTHHKAMU
00pa3oBaTENbHBIX OTHOIICHUN KYpCOB BHEYPOUHOW JESATEIBHOCTH. IJTO IO3BOJISET
obecrieunTh eTMHCTBO 00s13aTebHbIX TpeboBanuit GI'OC COO Bo BceM MpOCTPaHCTBE
IIKOJIBHOTO 00pa30BaHUsl: HE TOJILKO Ha YPOKE, HO U 3a €ro ImpeieliaMu.

Hacrosimuit kypc npenHa3HadyeH ajisi yriyOJEHHOTO WM3Y4YeHUs OMOJIOTMYECKUX
SBJICHUI U 3aKOHOMEPHOCTEM, pacIIMpeHns 0a30BbIX 3HAHUM, Pa3BUTHSA MPAKTUUYECKUX

YMEHUH U HABBIKOB B COBPEMEHHOM OMOJIOTHH.

AKTYaJIbHOCTH Peajiu3alu NpPorpaMmbl

[Iporpammoii mpeaycMoTpeHO (HOPMHUPOBAHKE COBPEMEHHOTO TEOPETHYECCKOTO
YpOBHSI 3HAaHWW, a TakKe TMPAKTHYECKOTO0 OIbIiTa pPaboTel ¢ J1AOOPaTOPHBIM
o0opyI0BaHMEM, OBJIAJIEHUE TPUEMaMHU HCCIEI0BATEIbCKON NESITeIbHOCTH. MeTobl
opraHm3an  00pa3oBaTENIbHON W HAYYHO-HCCIIEIOBATENbCKONW  JIeATEIHHOCTH
peaycCMaTpUBalOT (HOPMUPOBAHKE Y OOYYAIOMIUXCSA HECTAHJAAPTHOTO TBOPUYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKCHUS M HHAUBUAYATBHOCTH CYXKICHHI.

Jl7ig ToJIHOTO yd4eTa MoTpeOHOCTeH O0yJarolmuxcs B MPOTPAMME HCIIOJIb3YETCS
mudpepeHIUPOBAaHHBIN TIOJIXO0/, YTO CTHUMYJIUPYET OOYy4aromerocss K YBEIUYEHUIO
NMOTPEOHOCTH B MHAWBUAYATHLHOMN, HHTEIICKTYAIbHOW M MIO3HABATEIIBHOU JIEATCILHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIICIOBATEIBCKUX HAaBBIKOB. [IporpamMma craHeT BocTpeOOBaHHOM
B TIEPBYIO oOuepenb OOy4alomMMHUCS, KOTOpbIE HMMEIOT CTOWKHUH  HWHTEpec
U COOTBETCTBYIOIIYI0O MOTHBAIMIO K M3YyYEHUIO TPEIMETOB E€CTECTBEHHO-HAYYHOTO
IIUKJIa, ECTECTBEHHBIX HaYK U TEXHOJOTHHA.

B Hacrosimiee Bpemsi OMOJIOTHYECKOE OOpa3oBaHHE JIOJDKHO OOCSCIEYHTH
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJIOTHYECKYIO U TPUPOI00XPAHUTEIIBHYIO

I'PaMOTHOCTb.



3HaHus B 00JIACTU OCHOBHBIX OHOJIOTMYECKUX 3aKOHOB, TEOpUM U uIeH
GbOopMHpYIOT HpPABCTBEHHBIE HOPMbI W MPUHIUIBI OTHOIICHUS K >KUBOM TpHUpOJE.
B kadecTBe IIEHHOCTHBIX OpPUEHTUPOB OHMOJOTUYECKOTO OOpa30BaHUSI BBICTYHAIOT
00BEKTHI, U3y4YaeMble B Kypce OHOJIOTMHM, K KOTOpHIM Yy ydamuxcs (opmMupyercs
LIEHHOCTHOE OTHOIIIEHUE. [Ipyr 3TOM BeylIyI0 pOJb UTPAOT IO3HABATEIBHBIE [IEHHOCTH,
TaK Kak JaHHBIA y4eOHBIN MpeaMeT BXOAUT B TPYIILY MPEIMETOB MMO3HABATEIHHOTO
[UKJIa, TJaBHAs 1€ KOTOPBIX 3aKII0YaeTCsl B HM3yUYEHUU COBPEMEHHBIX CIIOCOOOB
penieHus: TI00abHBIX MpobJieM coBpeMeHHOCTH. [IporpamMma mpecieayer He TOJIbKO
oOpa3oBareyibHbIE, HO U BOCIUTATEIbHBIE II€JIM, IOCKOJIbKY OHa CIOCOOCTBYET
(OpMUPOBAHUIO SKOJIOTUIECKOTO U OMOTEXHOJIOTUYHOTO MBIIICHUS Y TIOPACTAIOIIETO

ITIOKOJICHHAI.

BapuaHTtsl peanu3anuu nporpaMmmsl 1 popMbl IPOBeACHUS 3aHATUHI

Peanuzanus nporpamMmbl npejmnoiaracT UCHoiib3oBaHue Gopm padoThl, KOTOPHIE
IpPEeIyCMaTpUBAIOT AaKTUBHOCTb M CaMOCTOATEIBHOCTh OOYyYaroU[uXcsi, COYETaHUE
WHIUBUIYAIbHOM W TPYNIOBOM pabOThl, MPOEKTHYID U  HCCIEHOBATEIbCKYIO
NeSATENIbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh O0YYAIOIIUXCS B IAaHHYIO BHEYPOUHYIO
NESATEIbHOCTh IMO3BOJIUT OOECHEYUTh UX CaMOOIIPENEICHUE, PACIIUPUTH 30HBI
NOMCKAa CBOMX HHTEPECOB B pPAa3IMYHBIX Cepax eCTECTBEHHO-HAYYHBIX 3HAHUM,
NEPEOCMBICIUTh CBOM CBSI3U C OKPYXAIOIIMMHU, CBOE€ MECTO CpEIu IPYTUX JIOACH.
B uenom peanuzanms mporpaMmbl BHOCUT BKJIAJ, B HPABCTBEHHOE M COIMAJIBLHOE
dbopMUpOBaHUE JIUYHOCTH.

[Iporpamma MoxeT ObITh peanu3zoBaHa B pabote ¢ oOydaronumucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKaxX KOTOPBIX MPETYyCMOTPEHBI
Takue QopMbl paboThl, Kak Oecelpl, AUCKYCCHUH, MacTep-KJIAcChl, 3KCKYpCHH
Ha IPOM3BOJCTBO, aHAJIU3 KECOB, BCTPEUU C NPEICTABUTENSIMH Pa3HbIX Npodeccuid,
npodeccruoHanbHble MPOObl, KOMMYHUKATHBHBIE W JI€JOBBIC HUIPHI, KOHCYJIbTAIlUU
nejarora v rncuxoJora.

[IporpaMmma MokeT OBITH peajM3oBaHa B TEUEHHE OIHOrO ydyeOHOro roja
¢ ooyuarommmuca 10 u 11 kmaccoB, ecnu 3aHATHS TPOBOASATCA 2 pa3a B HEACIIO.
Wnu B TeueHue NIBYX JIET, €CIM 3aHATUS MPOBOAATCS 1 pa3 B HEJENto Uil KIAcCOB

OMOJOTUYECKOTO MIIM OMOTEXHOIOTUYECKOTO HAIIPaBICHUH.



B3anmocBassb ¢ pegepanbHoi padoyeid NpOrpaMMoil BOCIIUTAHUS

[IporpaMmma Kypca BHEYPOUHOM JESATENBHOCTH pa3paboTaHa C Y4ETOM
pexomeHanui penepanpHOil paboueii MporpaMMbl BOCITUTAHUS, YYUTHIBAET IICUXOJIOTO-
MEeIarorn4eckue OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropuid. ITO MO3BOJIAET
Ha MPAKTHUKE COEIMHUTh OOYYAIOIIyI0 M BOCIUTATENIBHYIO JEATENbHOCTh IEJarora,
OPHUEHTHPOBATH €€ HE TOJILKO HAa MHTEIJUIEKTYaJIbHOE, HO U HA HPAaBCTBEHHOE, COLIUAIBHOE
pasButTHe pedeHKa. ITO MPOSBIIAETCS B:

— BOCHMTAaHUM OCO3HAHHOW 3KOJIOTMYECKH NPABWIBHOW MOTHUBALIMM B ITOBEJCHUN
U JCIATEIBHOCTH 4epe3 (POPMUPOBAHUE CUCTEMBI yOEXKJEHHMH, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAQHOBJICHMM JIMYHOCTH OOy4arouMxcs KakK LEeJIOCTHOW, HaxXofsencs
B FTAPMOHHUU C OKPYKAIOIIUM MHPOM, CLIOCOOHOW K PEHIEHUIO SKOJIOTUYECKUX POOIIEeM;

— IPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB pEANN3ALUUA MIPOrPaMMbl BHEYPOUYHON
JEeSTEIbHOCTH, HAalIeIIINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B (hefiepaabHOl pabouei

nporpaMmsbl BOCITUTAHUA.

Ocob0ennocTu padoThI Mexarora 1o NporpamMme

3ajaya memarora  COCTOMUT B TOM, YTOOBI  CONPOBOXKIATh  IPOLECC
1po(heCcCHOHATIBHON OPUEHTALMN 00YYaroIINXCsl, paCKpbIBasi MOTEHIMAN 00YYarOIINXCs
yepe3 BOBJIEUEHHE B MHOTOOOpPa3HYIO MAESTeNIbHOCTb, OPIaHMW30BAHHYIO B pa3HBIX
dbopmax.

IIpu »TOoM pe3ynpTaToM pabOThl TMeaarora B TEPBYIO OYEpelb SBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTaTOB MENAror MOXET J1OCTHYb,
yBJIeKasi peO€HKa COBMECTHOM M MHTEPECHON UM 000UM JeSTeIbHOCThIO, YyCTaHABINBAs
BO BpeMs 3aHATHH J0OpoOKenaTeabHYy0, MOAJEPKUBAIOILYIO0 aTMochepy, Hachllas
3aHATUSA ILEHHOCTHBIM coJepkanueM. Kpome Toro, mporpamma IpearyCMaTpyuBacT
OpraHu3aLMI0 YKCKYPCUH, MPOcMOTp (HhUibMOB U 3anuceit TB-nporpamm.

I[Ipy u3yyeHuum  OOyYarOIIMMHUCS NPOrPaMMbl  IEIAror  OCHOBBIBAETCS
Ha HECKOJIBKUX OCHOBOIIOJIATAIOLINX MPUHIIUIIAX O0YUYCHHUS:

— NPUHIMUI WHTETPATUBHOTO IMOAX0Ja K OOy4YeHHI0. ODTOT MNPUHIUI HMEET
NEPBOCTENEHHOE 3HAYEHHUE, TaK KaK YCBOCHUE MOJYyYaeMbIX 3HaHUN 10 OMOTEXHOIOTUU
[IpEArojaraeT TECHYK B3auUMOCBA3b pasHbIX ypoBHe. IlepBblii  ypoBeHb —
MEXIPEIMETHBIN — MPE/INoIaraeT B3auMOCBsI3b OMOJIOTHU ¢ KypCcOM 110 XuMuu. BTopoii
YpOBEHb — TMpEeIMETHBII — OOYCJOBJIE€H B3aMMOIIPOHUKHOBEHHEM  pa3HBIX

OMOJIOTMYECKUX KYpCOB (OOTaHUKH, 300JI0TMH, (U3UOJIOTHU U JPYTUX) B IPOIEcCe



CTaHOBJICHUS U W3ydeHUus OuoTexHojoruu. Kpome Toro, nmoruka ocBOEHHs Marepuasa
IporpaMMBbl MpEArnoaraeT ABMKEHHE OT OOLIEro K YacTHOMY M, HA HOBOM YpOBHE,
BO3BPALLIEHHUE OT YaCTHOI'O K O0IIEMY.

— TPUHIUN HATJSAHOCTH;

— MPUHLUN JOCTYITHOCTH;

— TMPUHIUI OCO3HAHHOCTH.

[TpumepHas cxema MpOBEACHUS 3aHATHIA 110 IPOTPaMME MOKET OBITh TaKOi:

1. OObsicHEHHE TEOPETUUECKOTO MaTepHalia 10 TEME.

2. IloaroroBka Kk J1abopaTOPHOMY WJIM MPAKTHUECKOMY 3aHATHIO, OOCYXICHHE
00BEKTOB JJISl MPAKTHYECKOTO 3aHATHSI.

3. IlpoBeneHne MPaKkTUUYECKOTO 3aHATHSI — OCHOBHAas 3aJaya OCBOCHHUE
METO/I0JIOTUH IAaHHOTO 3KCIIEPUMEHTA.

4. Anamuz PE3YIBbTATOB 3KCIICPUMCHTA.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUHOU
JAEATEJBHOCTHA

3aHATUS B paMKax IIporpaMMbl HaIIpaBJICHBI Ha obOecricueHue JOCTHKCHUA
O6yanOHIHMI/ICH CiIcaAyrommux JHUYHOCTHBIX, MCTAIIPCAMCTHBIX HW IIPCIMCTHBIX

o0pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI:
8 cghepe epaicOancKo2o 60CRUMAHUSL:
— TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU BBIMOJTHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTH OMNpPEAEIATh COOCTBEHHYIO MO3UIIUI0 MO OTHOIICHUIO K SIBICHUSIM
COBPEMECHHOM KU3HHU U OOBSICHATH €€;
— TOTOBHOCTb K COTPYJHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUSI YUCOHBIX,
MMO3HABATEIIBHBIX M HCCIICIOBATEIBCKAX 3a7ad, YBaXKHUTEILHOMY OTHOIICHHUS
K MHCHHIO OIMTOHEHTOB IMPHU OOCYKIECHWU CIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO

COJICP)KAHUS;

6 cghepe nampuomuyecko2o 60CNHUMAHUSL:
— ILEHHOCTHOE OTHOUIEHHWE K NPUPOJHOMY HACIEOUIO W TMAMSATHUKAM IPUPOIBI,
NOCTHXEHUAM Poccuu B HaykKe;
— CHOCOOHOCTh OLIEHMBATH BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJOrMM, MOHMMAHWE 3HAa4YeHUs OWOJIOTMHM B TO3HAHMM 3aKOHOB MPUPOJIBI,

B JKU3HH YCJIOBEKAa 1 COBPEMCHHOI'O O6H_[€CTB3,;

8 cghepe OYX08HO-HPABCMBEHHO20 80CNUMAHUSL:
— CIOCOOHOCTH OIICGHMBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUCHTHUPYACH Ha MOPAJIBHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

— OCO3HaHHE JIMYHOTO BKJIJ|a B IOCTPOCHUE YCTOWYUBOTO OY/IYIIETO;

6 cqbepe acmemu4eckKkoco 6ocnumaHus.’

— IIOHHMMAaHHEC OMOIMOHAJIBHOI'O BOB,Z[GﬁCTBPISI YKUBOM IMpHUPOJALI U €€ ICHHOCTD,

6 cihepe puszuueckoco 60CNUMAHUSL:
— TIOHUMaHME LIEHHOCTH 3JI0pPOBOI0 U OE30MaCHOr0 00pa3a *KU3HH,
— OCO3HAaHME TOCIEACTBUN W HENPHUATHE BPEIHBIX MPUBBIYECK (ymoTpebdiieHne

AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);



6 cqhepe mpy008020 0CNUMAHUSL:

— TOTOBHOCTh K AaKTHUBHOW JEATEIBHOCTH OHMOJOTHYECKOH U DKOJOTHUYECKOM
HaTpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATHh M CAMOCTOSTEIHHO
BBITIOJTHSITH TAKYIO JCSITEIIBHOCTD;

— HWHTEpEeC K MPaKTHIECKOMY U3yUeHHUI0 Ipodeccuii, CBSI3aHHBIX ¢ OMOJIOTHEH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO Ha MPOTSKEHUU

BCEH JKU3HU;

8 chepe IKOI02UUECKO20 BOCNUMAHUSL:

— DKOJIOTUYECKH 11eJIecO00pa3HOoe OTHOIICHHE K MPHUPOJIe KaK MCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUSI;

— TIOBBIIIEHUE YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl: TNPUOOPETEHHE  OIbITa
IJJAHUPOBAHUSI  TIOCTYIKOB W OLEHKU MX  BO3MOXKHBIX  IOCJIEICTBUM
JUISL OKPYIKAKOLLIEN Cpebl;

— CHOCOOHOCTh HCIOJB30BaTh MpHOOpETaeMble MPU HW3YyUYCHUH OWOJIOTUU 3HAHUS
W YMEHHUS TIpH pelleHUuH TpoOJieM, CBSI3aHHBIX C  palldOHAJIbHBIM
IPUPOOIOIb30BaHUEM  (COOJIIOZICHHE TMpaBWI  TOBEJAEHUS B  MPUPOJIE,
HAMNpaBJICHHBIX HA COXPAaHCHUE PABHOBECHUA B JKOCHCTEMAX, OXPaHy BHUJIOB,
KOCUCTEM, OHOoCheEpbI);

— AKTUBHOE HENPUATHE JCUCTBUU, MPUHOCSIIMX BPEI OKPYXKAIIEH MPUPOIHOU
cpeze, yMEHHUE MTPOTHO3UPOBATh HEOIArONMPHUATHBIC HKOJOTUUECKUE TIOCIECACTBUS

MPEANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;

8 cghepe nayuHo20 NO3HaAHUAL:

— mMoHMMaHWe crhenupuku OUOJOTMM KAaK HAyKd, OCO3HAaHUE €€ POJH
B ()OPMHUPOBAHUHU PAIMOHATHHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHNE IIEJIOCTHOTO
MIPEACTAaBICHUS] 00 OKPYKAIOIIEeM MHUpPE KaK O €IWHCTBE MPUPOJBI, YeIOBEKa
¥ 00IIecTBa, B TO3HAHWUU TMPHUPOIHBIX 3aKOHOMEPHOCTEH M pPEIIeHUH MpoOeM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

— yYOCKICHHOCTh B 3HAYUMOCTH OWOJIOTHH JJI1 COBPEMCHHOW ITUBHJIU3AIIHH:
oOecrieueHrne HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JJaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh PECypCHbIE MPOOJIEeMBbl  Pa3BUTHUS
YeJIOBEUECTBA; TMOUCK MyTEeH BBIXOJA M3 TVIOOATBHBIX DKOJOTHYECKUX TPOOIIEM
u o0ecrieyeHUe TMepexona K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PEeCcypcoB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB

JKM3HU,



3aMHTEPECOBAHHOCTD B MOJIYYCHUH OHMOJIOTMYECKUX 3HAHHWK B IICJISIX TOBBIIICHUS
oOmIel KyJIbTypbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH KaK COCTaBHOW YacTH
(GYHKIIMOHATBFHOM TPAMOTHOCTH OOydYaromuxcsi, GopMUPYEeMOH MPHU H3YUCHUU
OnoIoruu;

MOHUMAHUE CYITHOCTH METOJIOB TIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTh WCIOJB30BaTh TOJIy9aeMble 3HAHUSA [JIs  aHajau3a
1 O0BSICHEHHS SBJICHUH OKPYKAIOIIEr0 MUPa M MPOMCXOASAIINX B HEM H3MCHCHHUIA;
YMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIOYCHUS Ha OCHOBE HAy4YHBIX (DaKTOB
Y UMEIOIINXCS JaHHBIX C IEJIbIO TOTyUYEHUS TOCTOBEPHBIX BHIBOJIOB,;
CIIOCOOHOCTh ~ CaMOCTOSITSJILHO  HMCIIOJIB30BaTh  OHMOJIOTHYCCKHE  3HAHUS
JUTSL peTeHuUs TPO0JIeM B peaTbHBIX JKU3HCHHBIX CUTYAIIHSIX;

OCO3HAHHWE IIEHHOCTH HAyYHOH JeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIFHOCTh HHIUBUAYAIBHO U B TPYIIIIC;
TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUH MO OWOJOTHH B COOTBETCTBUU

C ’JKU3HCHHBIMU HOTpe6HOCT51MI/I.

METAIIPEIMETHBIE PE3YJIBTATDI:

6 chepe 061a0eHusA YHUBEPCATbHBIMU YUEOHBIMU NOZHABAM ETIbHBIMU OCUICHBUAMU:

Oa3oevle 1ocuyecKue 0eucmeus.:

CaMOCTOATENBHO (POPMYIMPOBATH U AKTYaIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOECHUHU 3HAHUM MPUEMBI JIOTHYECKOT0 MBILUIEHUS (aHaIIn3a,
CUHTE3a, CpaBHEHMS, KiIacCU(pUKaUUHU, OOO0OIIEHHs), PpaCKPbIBaTh CMBICI
OMOJIOTUYECKUX MOHSTHI (BBLACIATh UX XapaKTEpPHbIE NPU3HAKH, YCTAHABINBAThH
CBSI3M C APYTUMU NOHATUSMH);

omnpenensaTh MU JESITeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;
UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUA AN OOBACHEHHS (DAKTOB U SIBICHUUN
YKABOU IIPUPOJBI,

CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHAYKTUBHBIE, I1€IYKTUBHbBIC, 10 AaHAJIOTHUN),
BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX,

Q)OpMyanOBaTL BBIBOABI U 3aK/IIFOUYCHU A,



— INPUMCHATH CXCMHO-MOJCJIBbHBIC CPCACTBA AJId MPCACTABJICHHSA CYHICCTBCHHBIX
CBSI3€M M OTHOIICHHH B HN3y4aCMbIX OMOJIOTUYECKUX O6’I)CKT3.X, a TaKXC
HpOTI/IBOpe‘-II/Iﬁ pasHOro poaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX

HCTOYHHUKAX,

Oa3oevle ucciedosamenbekue Oetucmeus.

BJa/Ie€Th HaBbIKAMHU Y4eOHO-MCCIEA0BATENbCKOM M MPOEKTHOM JeATENbHOCTH,

HaBbIKAMU  pa3peleHusi  mpoOieM;  CHOCOOHOCTBIO W TOTOBHOCTBIO

K CaMOCTOATEIBHOMY IIOMCKY METOJOB pCLICHUA [PAKTUYECKUX 3a1ad,

IIPUMEHEHUIO PA3JIMYHBIX METO0B [IO3HAHHUS;

— HCIIOJIB30BaTh PA3JINYHbIE BUBI IEATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHHUS, €TI0
MHTEPIPETALNH, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIUSAX, B TOM
YKCJIE MPU CO3AaHUM YUEOHBIX U COLIUATIBHBIX MPOEKTOB;

— (QopMHpOBaTh HAyYHBIA THUI MBIILIIEHUS, BIaJETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU ITOHATUAMU U METOJAMU;

— CTaBUTh U  (QOpMYyJIUPOBaTH COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM

ACATCIbHOCTH U ) KU3HCHHBIX CUTYAllUAX,

paboma ¢ ungpopmayueti:

— OpPUEHTUPOBATHCA B PA3NIMYHBIX HMCTOYHUKAX HH(pOpMaluu (TEKCTe y4ueOHOTOo
nocoOusi, HAYYHO-TIOMYJISIPHOM  juTepaTrype, OWOJOTMUYECKHX  CIOBapsX
U CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaTU3UPOBAThH
UHGOPMAITUIO PA3NTUYHBIX BHIOB U (DOPM MIPEICTABICHUS, KpUTHUECKU OIICHUBATh
€€ JIOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

— (opmynupoBaTh 3ampochl W TMPUMEHATH Pa3IUYHBIE METOABl TPU TIOHCKE
1 0TOOpe Orosiornyeckor nHpopmMaluu, HEOOXOAUMOM 7151 BRIMIOJHEHUS YYEOHBIX
3ajad;

— CaMOCTOSITEIbHO  BBIOMpPATh  ONTHUMAJBHYIO dbopMy  mpencTaBICHHUS
ounonornyeckoi nHpopmaruu (cxemsl, rpaduku, JuarpaMMebl, TAOTUIBI, PUCYHKH
¥ 1p.);

— HCMOJB30BAaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPHU pabOTE C OMOJOTNYECKON
uHbOpMaIMell: TPUMEHITh XUMUYECKHe, (PU3NIeCKIe W MaTeMaTHIECKUE 3HAKU
U CHUMBOJBL, (GopMynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIIOJIb30BATh

U Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;
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6 cthepe osnadenun ynueepcanbHbIMu KOMMYHUKAMUBHBIMU OCUCHEUAMU:

obuwenue:

OCYHICCTBIITH KOMMYHHKAIIM BO BCCX C(bean JKU3HH; AKTHBHO Y4YaCTBOBATb
B IHAJIOTC WK JUCKYCCHUHU IIO0 CYLICCTBY O6CY)K,ZI&€MOI>1 TCMBI (YMCHI/IC 3a1aBaTb
BOIIPOCKHI, BBICKA3bIBATL CYKXKACHHUA OTHOCHUTCIIbHO BBIIIOJIHCHUS npej:[naraeMoﬁ
3ala4l, YUUTBIBATb HHTCPCChI U COITIACOBAHHOCTD HO3HHHﬁ APYIuXx Y4aCTHHUKOB
Juajiora ujin I[I/ICKYCCI/II/I);

pPasBEpHYTO M JIOTUYHO MH3JIaraTb CBOKO TOYKY 3pCHHA C HCIIOJIb30BaAHNCM

SA3BIKOBBIX CPCIACTB,

CcOBMeCmHAs 0esIMeNbHOCTb.

BBHIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHUI C YYE€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXIOT0 YICHA KOJIJIEKTUBA;

MIPUHUMATH LIEJIM COBMECTHOU AEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
JNEUCTBHUS MO €€ JIOCTHXKEHUIO: COCTABJIATH IUJIAH ACHUCTBUN, PACHpEICIATh POIU
C YYETOM MHEHHUH YYaCTHUKOB, 00CYX JaTh pe3yJbTaThl COBMECTHON PabOTHI;
npeajiaraTb HOBBIE TMPOEKTHI, OLEHUBATh WAEHU C TO3UWLIUM HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETMYECKOE MTOBEJACHUE B PA3IMYHBIX CUTYALIHSX,

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

6 chepe 061a0eHUA YHUBEPCAILHBIMU PECYTAMUBHBIMU OCUICHIBUAMU:

camoopearuzayust.

UCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS ISl BBISBJICHUS MPOOJEM U MX pEIICHHUs
B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHWM 1I€JIEBBIE U CMBICIIOBbIE YCTaHOBKU
B CBOMX JEHUCTBUAX MU IOCTYNKAX [0 OTHOLICHHUIO K >KUBOM IIPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

pacIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHU;
7ieNlaTh  OCO3HAHHBIA BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD

3a pelIeHHE;

CAMOKOHRmMpPOJlb.

JaBaTb OLCHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPCKTHBBI B ACATCIbHOCTD,

OLOCHMBATb COOTBETCTBUC PC3YJIbTATOB LICIIAM;

OPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX IIPU AHAJINU3E PE3YJIbTaTOB

ACATCIBbHOCTU,
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IMOYUOHANLHBIU UHMEILIEKM, NPEONOoNa2aowuil ChopMuUpo8aHHOCmb:

CaMOpPCryjainupoBaHus, BKIHOYAOMICTO CaAMOKOHTPOJb, YMCHHC J[IPUHUMATDH
OTBCTCTBCHHOCTD 3a CBO€ IIOBCACHUC, CIIOCOOHOCTh AJAIITUPOBATHCA
K SMOIIMOHAJIbHBIM U3MCHCHHAM H IIPOABJIATH FI/I6KOCTL;

BHYTPCHHGI\(JI MOTHUBAIlUH, BKJ'HOLIaIOHIeI\/JI CTPpEMJICHUC K JOCTHIKCHUIO ICIIN
H yClICXy, OIITUMU3M, HHUIIUATUBHOCTb, YMCHHC I[CﬁCTBOB&TI), HCXO0AA U3 CBOUX

BO3MO>KHOCTEH;

npunsmue cebs u Opyeux:

IIPUHUMATb CC6§I, IIOHHMMas CBOM HCAOCTATKHU M JOCTONMHCTBA,

IPU3HABATh CBOE NIPABO U MPABO JPYTUX HA OIIUOKH.

IMPEAMETHBIE PE3YJIbTATDI:

YMEHHME BJAJE€Th CHCTEMON OMOJOrMYECKMX 3HAHWM, KOTOpas BKIIIOYAET
OCHOBOIIOJIAraroIre OMOJIOTHYECKUE TEPMUHBI U MOHATHUS ()KU3HD, KJIETKA, TKaHb,
OpraH, OpraHusM, BHJ, MONYJSALHsS, OWOCHMHTE3 Oe€lKa, HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE U JIP.);

BJIAJCHUE CHCTEMOW 3HaHM 00 OCHOBHBIX METOJAaX HAay4YHOTO IIO3HAHMS,
UCIIOJIb3YEMBIX B OMOJIOTUYECKUX MCCIEAOBAHUAX )KUBBIX OOBEKTOB U HKOCUCTEM
(omucaHue, W3MEpEeHHE, MPOBEACHUE HaAOIIO/ICHHI), CrnocoO0aMu BbISBICHUS
Y OLICHKM aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE YCTaHABIMBATh B3aWMOCBSI3U MEXKIY CTPOCHHUEM M (DYHKLMSIMU: KIETOK
pa3sHbIX TKaHEW; OpraHaMM U CUCTEMaMHM OpraHOB y  pPAaCTCHUH;
JTanaMu KJIETOYHOIO LHKJIA W JKU3HEHHBIX LMKJIOB OPraHW3MOB; TN€HOTHIIOM
U (EHOTUIIOM;

YMEHUE pellaTb MOUCKOBbIE OWOJIOTMYECKUE 3a/layd; BbBISABIATH MPUYUHHO-
CIIEICTBEHHBIE CBS3M MEX]Y HCCIEAYEMbIMA OHOJOTUYECKUMH OOBEKTaMH,
IpoLlECCAMM W SIBJICHUSIMU; Je€JaTh BBIBOABI W IIPOTHO3bI HAa OCHOBAaHUU
MOJIyYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIABUTATh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMHU CPEICTBAMM,
bopMynupysi 1LEIb HMCCIEIOBAHUS;, AHAIM3UPOBATH MOJIYUYEHHBIE PE3yIbTaThl
U JIeJaTh BBIBO/IbI;

YMEHUE OLICHUBATh 3TUYECKHE ACTIEKThl COBPEMEHHBIX UCCIEI0BAHUI B 00J1acTU
OMOTEXHOJIOTUU U TEHETHUECKUX TEXHOJIOTUN (HAaIpaBIeHHOE U3MEHEHHE T€HOMa

Y CO3J]aHUE TPAHCTEHHBIX OPTaHU3MOB);
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— yMEHHE MOTHBHUPOBATh CBOU BHIOOp OyayIieil mpodecCHOHaTbHON e TENbHOCTH
B oOnacT OHOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, CEJIbCKOTO XO3iHCTBA;
yrIIyOnsTh TO3HABATENbHBIA WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN BBHIOOD
COOTBETCTBYIOLIEH mpodeccud U MpOJOKEHHE OMOJIOrMYEcKOro o0pa3oBaHMS

B OpTraHU3aLMsIX CPEJHETO MPOPECCHOHATIBHOTO U BBICIIET0 00pa30BaHUsL.
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COJIEP)KAHUE KYPCA BHEYPOUYHOMH JEATEJIbHOCTHU

Moayib «ArpoTexHOJIOTHH HacTosimero u oyaymero». 10 kiaacc (34 v)

1. BuoTexHOJIOTHsI Kak HayKa (4 4)

Hcropusi BO3HWKHOBEHHUS HAyKW, OCHOBHBIC pa3leiibl, CBSI3b OWOTEXHOJIOTHUHU
C JApyruMud Haykamu (Ouojorueit, OOTaHWUKOM, 300J0THEH, MHUKPOOHOJIOTHEH,
onoxumuen, GuU3HOIOTHEH, TEHETUKOW, MEIUITMHON) U OTPACISIMU TIPOMBITIUICHHOCTH
(mumieBasi, Jierkas), CEJIbCKOrO XO3sUCTBa (KMBOTHOBOJCTBO, PAaCTEHUEBOICTBO)
U 3[IpaBOOXpaHeHneM, u3BecTHbie By3bl 1 HUU, cBsizanHbIe ¢ OMOTEXHOJIOTHEH:

= QenepanbHOE roCy1apCTBEHHOE YUPEKIACHUE «DenepabHbIN
uccienoBarenbckuil neHTp «dyHaameHTanbHble OCHOBBI OMOTeXHONIOruNY Poccuiickoi
akanemuu Hayk» (OUL] buotexHonoruu PAH)

= QdenepalbHOE  TOCYJIApPCTBEHHOE  OIOJKETHOE  HAy4dHOE  yUpexIACHHUE
«BCcepoCCUUCKAN  HAy4YHO-UCCIIEIOBATEIbCKUM  HMHCTUTYT  CEIIbCKOXO3SIMCTBEHHOU
6uorexuonorum» (PI'BHY BHUNCB)?;

= QdefepalibHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEXKICHUE
«DenepabHBIA UCCIEN0BATEIBCKUN NEHTP BCepOCCUICKUIT MHCTUTYT F'€HETHYECKUX
pecypcos pactenuit umern H.J. Baguiosa» (OI'BHY ®UL] BUP)?;

= QdefepalibHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEKICHUE
«BcepoccHiiCKuil  HAYYHO-UCCIENOBATEIbCKUM  MHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
mukpo6ronoramy (PI'BHY BHUMCXM);

» denepanbHOE  TOCYJIAPCTBEHHOE  OIOKETHOE  HAydyHOE  yUpexIACHUe
«DenepanbHbIl  UCCNEAOBATENbCKUNA  LEHTp WHCTUTYT LMUTOJOTMU U TEHETHKHU

Cubupckoro otaenenust Poccmiickoit akanemun Hayk» (OI'BHY ULul’ CO PAH);

! @enepanbHOE TOCYNAapCTBEHHOE YyupexjaeHue «DenepanbHblii HCCIEN0BATENBCKUI LEHTP
«DyHaMeHTalbHbIe OCHOBBI OnMoTexHonorun» Poccuiickoil akanemun Hayk» (PUL] buotexnonorun
PAH): odurmanpuseiii caiit. — URL: http:/www.fbras.ru

2 MenepanbHOE TOCYIAPCTBEHHOE OOKETHOE HAyuHOE yupexaeHue «Bcepoccuiickuii HayuHo-
UCCJIEIOBATEIbCKUA HMHCTUTYT CEIbCKO-X03sicTBeHHON Ounorexnonorun» (OI'BHY BHUUCH):
ounmanehsii caiit. — URL: http:/www.vniisb.ru

3MenepanbHOEe  rOCYJApCTBEHHOE  OIOMDKETHOE  HayuHoe yupexaeHue «DemepanbHblii
HCCIIEI0BATENBCKUI LIEHTp Becepoccniickuii MHCTUTYT T€HETUYECKHUX pecypcoB pacTeHnii nmenn H.M.
Basusosa» (PI'BHY ®UILL BUP): opunmansusiii caitr. — URL: http:/www.vir.nw.ru

4 MenepanbHOE TOCYIAPCTBEHHOE OFOKETHOE HAYYHOE yUpexaeHue «Bcepoccuiickuii HayqHO-
HCCJIEIOBATEILCKUA MHCTUTYT CeJIbCKO-X03siiicTBeHHONM Mukpoouonorun» (OPI'BHY BHUUCXM):
ournmaneuei cait. — URL: http:/www.arriam.ru

>  @enepalbHOE TOCYIApPCTBEHHOE OIO/DKETHOE HaydHoe yupexiacHue «DenepanbHblil
uccienoBarenabckuil neHTp MHCcTuTyT nuronoruu u reHetukun Cubupckoro otaenenust Poccuiickoit
akagemuu Hayk» (OI'BHY ULul" CO PAH): opunmanshsiii caiit. — URL: http:/www.bionet.nsc.ru
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» (denepanpHOE rOCYyIapCTBEHHOE aBTOHOMHOE OOpa30BaTENIbHOE YUPEXKICHUE
BbICIIIEr0 00pazoBaHusi «MOCKOBCKHI (DPU3UKO-TEXHUYECKUN WHCTUTYT) HAIIHOHATBHBIN
uccnenoBarenbekuit neHtp» (GI'AOY BO MOTHN)";

» (denepanpbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa3oBaTelIbHOE YUPEXKIICHUE
BbICIIErO 00pa3oBaHUsl «MOCKOBCKMH TOCYJAapCTBEHHBI YHUBEPCUTET HMEHU
M.B. Jlomonocosay (PI'BOY BO MI'Y)%

» (denepanpbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa3oBaTelIbHOE YUPEXKIICHUE
Bbiciiero oOpazoBanusi «CaHkT-IleTepOyprckuii rocyaapCTBEHHBIM YHHUBEPCUTET)
(®I'BOY BO CII6I'Y)?;

» (denepanbHOE rOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICIIETO  oOpa3zoBaHus «HOBOCMOMpPCKMII  HAIlMOHAJIBHBIA  HMCCIIEN0BATEIbCKUAN
rocynapcTBeHHEIH yauBepcute» (DIAOY BO HI'Y)*;

* QDenepanabHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTENIbHOE YUpEkKICHUE
BhICIIETO 0Opa3zoBaHusi «PoccHiiCKUM TOCYAapCTBEHHBIM arpapHbIi YHUBEPCUTET —
MCXA wumenu K.A. Tumupszeray (®I'BOY BO PIrAY-MCXA wumMmenu
K.A. Tumupsizesa)’;

* ABTOHOMHas HEKOMMeEpueckas oOpa3oBaTeibHasi OpraHM3alsl BbICILErO
oOpazoBanus «Hayuno-rexHonmornueckuii ynusepcuretr «Cupuye» (HTY <<CI/IpI/IyC)>)6.

CoBpeMeHHbIE  HampaBJIEHUS  pa3BUTHUS  arpoOuMOTeXHOJOTMd.  MeTobl

7
OMOTEXHOJIOTUH B HAYKE U MPaKTUKE. JleMOHCTpaIis BUICOPOIUKOB .

1 ®enepanbHOEe TOCYIAPCTBEHHOE ABTOHOMHOE OOpPA30BATEIBHOE YUPEKICHUE BBICIIETO

oOpa3zoBaHusi «MOCKOBCKMHA (PU3MKO-TEXHUYECKUNH MHCTUTYT) HAI[MOHAJIBHBIA MCCIIE0BATEIbCKUN
neHtp» (PI'AOY BO MOTH): opunmanshselii caiit. — URL: http:/www.mipt.ru

2 depmepanbHOE TOCYIAPCTBEHHOE OIO/DKETHOE 00pa30BaTENbHOE YUPEKICHHE BBICIIETO
oOpa3oBaHusi «MOCKOBCKMI TOCYAAapCTBEHHBIH yHuBepcuter wumMeHn M.B. JlomoHOcoBa»:
ounmansuei cait. — URL: http:/www. msu.ru

@denepanbHOe TOCYJapCTBEHHOE OIO/PKETHOE 00pa3oBaTelbHOE YUPEKICHHE BBICIIETO
oOpazoBanus «Cankt-IlerepOyprckuii rocynapctBeHHblil yHuBepcurer» (®I'BOY BO CIIOI'Y):
ounmanbhsii caiir. — URL: http:/www.spbu.ru

®enepalibHOE TOCYIAPCTBEHHOE AaBTOHOMHOE O0pa30BaTeNbHOE YUPEKACHHUE BBICHIETO
oOpa3zoBanus «HoBOCMOMPCKHI HAlMOHANBHBIN HCCIIEA0BATENECKUI TOCYAAPCTBEHHBIH YHUBEPCUTET
(®rAQOY BO HI'Y): odurmanshsrii cait. — URL: http:/www.nsu.ru/n

@denepanbHOe TOCYJApCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE YUPEKACHUE BBICIIETO
oOpazoBanus «Poccuiickuii rocynapcTBeHHbIN arpapHbiii yHuBepcuteT — MCXA wumenun KA.
Tumupszesa» (PI'BOY BO PTAY-MCXA umenu K.A. Tumupszesa): opunmansbeiil caiit. — URL:
http:/www.timacad.ru/

ABTOHOMHAsT HEKOMMepueckass oOpa3oBaTelbHas OpraHM3alus BBICIIETO O0pa30BaHUS
«Hayuno-texnonornueckuit ynusepcurer «Cupuycy (HTY «Cupuycy): opunmansueiii caitt. — URL:
http:/wwwe.siriusuniversity.ru/

"Cm. MIPUIIOKEHUE.
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Jlabopamopuvie u npaxmuueckue pabomul

Hccnenosatenbckas padora «Co3nanne OMOJIOTHYECKH AKTHBHBIX JO0aBOK U
BUTAMHHOB).

HccnenoBarensckasi pabota «BbiBeieHHME HOBBIX COPTOB pPACTEHUH, MOPOJ
KUBOTHBIX C 3aJJaHHBIMH CBOMCTBAMM.

Uccnenosatenbckas pabota «Co3nanue 6akTepuii, ciocoOHBIX nepepadaThiBaTh
HE(DTh U YCTPAHAThH MOCIEACTBHS €€ PA3IMBOB: ITIOCHI U MUHYCHI».

Okckypceus («bruorexHonorus: Hayka U )KU3Hb») B By3 uiu HUN.

2. O01He NOHATHSI OUOTEXHOJIOTHH (2 1)
[lonsiTue OWOTEXHOJOTUU. 3adeM 4YeJIOBEKY OHOTEXHOJIOTHMH, B YeM uX
MPEUMYIIECTBO Tepe]] XUMUYECKUM CHUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBIINIJICHHBIC MUKPOOPIaHU3MbI, KJIICTKU U TKaHH paCTeHHﬁ, JKHUBOTHBIX.

Jlabopamopnvie u npakmuueckue pabomul
[Ipaktuueckas pabora «IIpumepbl TpPUMEHEHHUS OHOJOTHMYECKHX OOBEKTOB

B TBOEU KU3HN.

3. OcobeHHOCTH arpoduoTexHoJ oruu (4 )

enu u 3amaun arpoouoTexHoJoru. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
buoTrexHomornueckre moaxoabl JUisl HaJEKHOTO COXpAaHEHUS KOJJICKIIUM TeHETUYECKUX
PECYPCOB PaCTEHUH U )KUBOTHBIX. [TOHSATHS O TOJEBBIX, IN VItr0 1 KpHOKOJUIEKIHIX. PocT
U pa3BUTHE KUBOTO 00BEKTAa B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBHIX: KaK
3TO BO3MOJKHO.

OcHOBHBIEC TTOMEIIEHUS JJIsI TOJTHOLICHHOW paboThl J1abopaTopruu OMOTEXHOJIOTUH
(laMuHapHas ~ KOMHaTa,  CBETOBas,  aBTOKJIaBHAas  KOMHATBHI,  TOMEIIECHUE
JUTSI IPUTOTOBJIEHUS TUTATEIBHBIX CPEJl, MOCUHAs): UX (DYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TIPHOOPHI 7SI OpraHu3aIu J1adbopaTopuu OUMOTEXHOJIOTHH, HX
GYyHKIMM ¥ BO3MOXKHOCTH (aBTOKJIAB, CyXOxkapoBoW mkad, AucTwisTop, pH-metp,
BECHl, JIAMHHApP-OOKC, CTEPUIIM3AaTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIMMaTH4deckas kamepa, Y @-MoHH3aTOp, XOJIOIUIBHUKA IS XPAHCHHS MMUTATEIbHBIX
cpen U ap.). MHCTpYMEHTHI [JIS TPUMEHCHHUS METOJOB OHMOTEXHOJOTHHM PacTECHUMN
(npermapoBanbHasi WIJIA, CKajblelb, MHUHIET, HOXHMIGBI). (OCHOBBI TEXHHKH
O6e3omacHocTH mpu padotre ¢ mpubopamu. OCHOBHBIE MPUOOPHI MJIsI OpPTaHU3AIUU
nabopaTopun OMOTEXHOJIOTHH: aBTOKJIAB, CyX0KapoBo# mikad, nuctuwisitop, pH-metp,

BECHI, HaMI/IHap-6OKC, CTCpUIIN3aTOp HHCTPYMCHTOB, CBC€TOBAA YCTaHOBKa,
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KJIMMaTU4ecKas kaMmepa, Y P-uoHU3aTop, XOJOMAMIBHUKU Ul XPAHEHUs IUTATEIbHBIX
cpen u Ap. MHCTpyMEHTBHI Uisi NPUMEHEHUS METOJ0B OMOTEXHOJOTMU PACTEHUM:

npcrapoBajibHas Urija, CKaJbIICJb, IIMHICT, HOKHUIIBI.

Jlabopamopuvie u npaxmuueckue pabomul

[Ipaktrueckas padota «KyabTypHOE pacTeHHE B KyJbTYPaJIbHOM COCYJE: OMUILIN
pacTeHue B IPOOUPKE.

HccnenoBatenbekast pabota «PoCT 4epeHKOB pacTeHUH B BOJE C pa3HbIM YPOBHEM

pH».

4. KyJbTypa KJIeTOK H TKaHeii (8 1)

MeToapbl KyJIbTYpHI KJIIETOK U TKaHE# B cenekiuu. KamnycHas kynerypa. Kynerypa
KJIETOK M arperatoB kieTok. KymbpTypa mportorutactoB. IlomydeHme comaTHUecKHx
TUOPUIOB METOJIOM CIUSHUS H30JMPOBAHHBIX TPOTOIIIACTOB.

Knerounas cenexiusi. Mcronbp3oBaHue TamjionIuu B CEICKIIHH.

[Tpumeps! TpUMEHEHUs KYJIbTYp KJIETOK W TKaHEH B HAyYHBIX HCCICAOBAHUSAX H
B npaktuke paznuuabix HUU: 3HakOMCTBO ¢ TUTEpaTypoil — HAYYHBIMU ITYOJIMKAITASIMU
0 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHHUS, ’KUBOTHBIE).

XapaKkTepuCTUKa KIIETOK, KyJbTUBUPYEMBIX IN Vitro. MopdoreneTnueckue myTa
pa3BHUTHS KJIETKH IN Vitro.

W3BecTHBIE KOJJIEKIIMUM OMOTEXHOJIOTMUECKUX OOBEKTOB — WX POJb, 3aJlauH,
coctaB, mpuMepbl (iN VItr0  KONJICKIMM  PACTECHHWH, KOJUICKIIMH  IITaMMOB
MUKpOoOpraHu3MoB. CeMuHap 1Mo MPOYUTAaHHOU JTUTEPAType, TOKIAIbl 00YUIaIOIUXCS).

buotexHoIOrMs NPON3BOACTBA KYJIBTYPbI KIIETOK, TKAHEW U OPTaHOB PACTEHHI.

Jlabopamopnvie u npakmuueckue pabomul

[Ipaktuueckas padora «IIpoTomacTel KIETOK.

Uccnenoarenbckast pabora «CyliecTBYIOIME KOUICKIIUA KJIETOK U IITaAMMOB
B Poccuu u ux posib B pa3BUTHUHU T€HETUYECKUX TEXHOJIOTUI.

UccnenoBarenbckas padora «I'.JI. KapneyeHko Kak TeHeTHK-3KCIIEPUMEHTATOP

U OMOTEXHOJIOD.

5. IluTaTtebHbIE CPebI VIS ATPOOHOTEXHOIOT T (2 1)

Makpo- ¥ MUKPORJIEMEHTBI, HICTOYHUKHU YIJIEBOJAOB, BUTAMHUHBI, JKEJIUPYIOIINE
arcHThl. THUIBI MUTATENBHBIX CPEL — JKUJIKUE U TBEPJBIE.

[TutaTenbHble cpeabl UIsi OMOTEXHONOTMM pacTeHuil. Pa3paboTka HOBBIX

IMUTATCIBbHBIX CPCI, B TOM YHUCJIC BKIIFOYAIOIINX 6I/IOCTI/IMy.]'I}ITOpBI N APYTUC pErysiToOpsbl

17



pocra. MeToapl ONTUMU3ALMM NUTATENBbHBIX cpel. (OCHOBHBIE KOMIIOHEHTBI
NUTATEIbHBIX cpel (MakKpO3JEMEHTbl, MMKPOAJIEMEHThl, HCTOYHHKU YIJIEpOJa,
BUTAMHHBI, JKEIUPYIOIIHE areHTbl, PEryJsATopbl pocTta). YpoBeHb pH nuTaTenbHOU

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

Jlabopamophvie u npakmuueckue pabomul

JlabopatopHasi pabota «lluTareiabHble Cpelbl M YCIOBHUS KYJbTUBHPOBAHUS,
KYJIBTYpPbl PACTUTEIIBHBIX KJIETOK U TKAHEW».

[Ipaktuueckass pabora «llpuroroBieHne CTOKOBBIX (MATOYHBIX) pPacTBOPOB
MaKpo- 1 MHUKPO3JIEMEHTOB MTUTATENbHON Ccpeibl 1o nponucu Mypacure u Ckyray.

[Ipaktuueckass pabotra «lIpuroTroBiaeHuEe MNUTATENBHBIX CpPEI VIS BBEIACHUS

B KyJIBTYpY IN Vitroy.

6. Peryasitopnl pocTa Kak (pakTopbl ycnexa 6MOTEXHOJIOTHH pacTeHuid (4 1)

Poct wu pasButrue pacrenuii. OcrtanbHble 3Tambl OHTOreHe3a. OOmme
3aKOHOMEPHOCTH POCTA PACTCHUM.

OcHoBHBIE KJIacChl (PUTOTOPMOHOB (QyKCHHBI, HUTOKUHHUHBI, THOOEPEIINHBL,
ABK, sTuiieH u ap.) U X QyHKIIMU Ha pa3HBIX dTamax pa3BUTHs PACTEHUS.

N3BecTHBIE TE€HETUYECKUE MEXAHU3MbI, KOHTPOJMPYIOIIME POCT U Pa3BUTHE
pacTeHuil.

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

Jlabopamophvie u npakmuueckue pabomol
JlabopatopHasi padota «DeHoTUNIMYECKAs] OIEHKA POCTa M Pa3BUTHS PaCTECHUMN

B 3aBUCHUMOCTH OT HaJINYHUA (bHTOFOpMOHOB B IIMTATECIbHOU cpeach».

7. buorexnoJiorusi pacrenni (10 u)

Bo3MmoxHOCTH TIpuMEHEHHs arpoOMOTEXHOJOTUH B CENEKUUH, CEMEHOBOCTBE
Y TUTOMHUKOBO/ICTBE.

bosne3nu u ummynurer pacrtennii: ot H.M. BaBuinosa 10 COBpEMEHHOCTH.

VYckopeHHass U TpaJuLMOHHAs CEJIEKUUS: COKpAIlaeM CPOKH MOJIyYEHHS] HOBBIX
coptoB. OcHOBHbIE MeToAbl cenekiuu. ['mbpuamuzamnus. @opmbr ordopa. OCHOBHBIE
HANpPaBJICHUS CEJEKIUU: YJIY4IIeHHE YpPOKaWHOCTHU, YCTOMYHMBOCTH K OHMOTHYECKUM
1 a0MOTUYECKUM (PaKTOPaM.

O3znopoBiieHHE pacTEHUH OT BHUPYCOB C IMOMOIIBIO METOAO0B OHOTEXHOJOTHUU:

MCTO/JbI KYJIbTYPBI allTMKAJIbHBIX MCPUCTCM, TCPMOTEPAIIUN, XEMOTCPpAIIUN, KPUOTCpaIllun
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U KOMIUIeKCHOW Tepanuu. [lomydyeHne O310pOBIEHHOIO MOCAJOYHOIO MaTepuana —
KITyOHeH kapTodens U CaXeHIIEB TI0JJOBBIX KYJIbTYP.

KynbTuBupoBaHue pacTUTENBHOTO Marepuaia B KyJabType IN VitrO: OoCHOBHBIC
OPUHIMIBL U MOJEIM KyJIbTHUBUpOBaHUs. Kamtycorenes, CyCneH3MOHHBIE KYJbTYpPHI
pacTteHuil. MUKpOpa3MHOXEHUE pacTeHUH. DKOHOMHUYECKUU A(PPexT OT BHEApEHUs
METO/I0B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenuii. Kpuonpotekropsl. [locTkpuorennas pereHepanus.

buonornyeckue cpeiacTBa 3alllUThl PACTEHHUM: MPEUMMYIIECTBA U TMEPCIECKTUBBI

npuMeHenus. Tepmoc u cocyn Jlproapa ¢ )KUIKUM a30TOM, KPHOIIPOOUPKH.

JlabopamopHhule u npakmuueckue pabomoi

[TpakTnueckast pabota «Pa3MHOXKEHHE IUIOJOBBIX PACTEHUH YEpEHKOBAHUEM
¥ MUKPOPa3MHOKEHUEM — IIPUMEP MAIHMHBI (MU 3€MIISIHUKH, €XKEBUKHU, CMOPOJIUHBI)».

[MpakTuueckas padota «BBeneHue pacteHuil B KyJIbTypy IN VItro u nojnepxanue
YUCTOU KYJIBTYPbI SKCIIJIAHTOBY.

[Ipaktrueckas padora «PazMHOkeHHE KapTO(deisa B IpoOUpKe».

Uccnenosarensckass pabota «Kak mogyyaroT MOTOMCTBO  BEr€TaTHUBHO
Pa3MHOXAEMBbIX KYJIbTYp €CJIM HE CEMEHAMU ?»

HccnenoBarenbekas padota «BrlpaniuBanue pacTeHU B IPOOUPKEY.

UccnenoBatenbckass pabora «Kak Oo0Xbsi KOpOBKa Yypokail cmacajia —

0 COBPEMEHHBIX CITOCO0aX OMOJIOTHYECKOM 3aIUTHI PACTCHHID.

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cesiekmum». 11 kmacce (34 u)

1. 'eneTnueckue pecypcbl Poccnn (6 )

Crpareruu COXpaHEHHs TeHETHYEeCKHX pecypcoB. CoxpaHeHHe pacTeHuit In Situ
¥ ex situ.

buopecypcubie kosmeknuum Poccumn. Kosekiuss reHeTMYecKnx pecypcoB
pactenuit BUP. T'epbapuii bBUH. Komnekuusi reHeTHYecKux pecypcoB >KUBOTHBIX
BHUUI'PXKX. Komnekuun kinerok u  mramMoB BHHUHUCXM. JleMoHcTparus

1
BHUJICOPOJIMKOB .

Jlabopamopnvie u npaxmuueckue pabomul
UccnenoBarenbckas padbora «Ilo matepuanam popyma «I'eHeTnueckue pecypcesl

Poccuny (BbIOpaTh 11000# JOKIaA ¥ MOJATOTOBUTH 110 HEMY COOOIIICHHE).

LCm. IIPUIIOKEHUE.
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2. OCHOBBI TeHeTHKH M cejieKnuu (8 )

HacnenctBeHHOCTh M U3MEHUUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3mMeHYnBOCTh MyTaIllMOHHAS U MOAU(PHUKAIIMOHHAS.

['eH — wMaTepualbHBII HOCUTEIb HACJIEACTBEHHOCTH W  HU3MEHYHUBOCTH.
HyxiienHoBble KMCHOTHI. JIOKaIM3alns r€eHETUYECKOro mMaTepuana B KieTke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas qormMa MonexyspHoi ouonoruu. TpaHckpumus.
Tpancnsauus. Myranuu.

3aKOH rOMOJIOTHYECKUX PSIIOB B HacyencTBeHHOM n3MenunBoctd H.U. BaBuiiosa

B 1920 u 2020 rr. JIemoHcTpanus BH,Z[GOpOJII/IKOBl.

Jlabopamophsie u npakmuueckue pabomul
[Ipaktuueckas padota «MoaudukamoHHass U3MEHUYMBOCTH B MpUpoie» (coOpaTh
U CPaBHUTH JINCThS, IBETKU C OJHOTO PACTEHUS W/WIH C Pa3HBIX).

Hccnenoparenbekas padora «I' MO — 310 MyTauuu Ui MOIUpUKaLUn?»

3. Un:xenepusi B Onostornu pacrennii (15 1)

Knerouynas u reHHas MH)KEHEPUs PACTEHUN [T PA3BUTUS CEJICKIINH.

[IpupoIHO-TpaHCTEHHBIE PACTCHMUSI.

Pacrenusi-6uodadbpuku.

buoTrexHonornueckue MeTOIbl B CEIEKIIUHA PACTCHUM.

['eHeTnueckoe peNaKkTUPOBAHUE KYJIBTYPHBIX pPACTEHUHA. YeM TIeHeTHYecKoe
pPEAaKTUPOBAHUE OTIMYAETCS OT TEHETUUECKOU MOAN(BUKAIIIH.

[Torck HOBBIX F€HOB-MHUIIICHEH: CyIecTBYyoIIMEe MeToAMKH. [IpoBeaenue in silico
aHaamu3a.

['eHHass WHXXEHEpUsT 3€PHOBBIX KyJIbTyp. ['€HHass WHXKEHepus XJIOMYaTHUKA.
I'ennas wHxenepusa tomara. ['eHHas wHKeHepus cou. ['eHHas MHXKEHEpHUs IUJI0JOBBIX

KynbTyp. [eHHas HEkeHepus kapToders. JJeMOHCTPALHS BUACOPOINKOB,

Jlabopamopuvie u npaxmuueckue pabomuol
[TpakTuueckast pabora «IIpoBeaeHue in SilicoO ananm3a a1 MOMCKA HOBBIX TCHOB-

MUIIIEHEHN U PEAAKTUPOBAHUS KYJIBTYPHOTO pacTeHUs (Ha BEIOOD)».

4. UnxxeHepusi B 6M0J10TuH :KUBOTHBIX (5 1)
CoBpeMeHHBIE METOAbl B JKUBOTHOBOJCTBE: TpPAHCIUIAHTALUS SMOpPHOHOB,

XUMCPHBIC )KUBOTHBIC, KIIOHUPOBAHUC.

1
CM. npuioxeHue.
2
CM. npuioxeHue.
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I'ennas HHXXCHCPHUS B )KUBOTHOBOJICTBC.

Jlabopamopuvie u npaxmuueckue pabomuol

[TpakTuaeckas padota «IIpoBenenue in Silico ananm3a 115 MOMCKa HOBBIX T'EHOB-
MHUILICHEH I PeIaKTUPOBAHMS KHUBOTHOTO» (Ha BHIOOD).

HccnenoBarenbckasi pabora «['¢HHas WHXCGHEPUS JKUBOTHBIX: apPTryMEHTBI

32 U MIPOTHUBY.
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TEMATHYECKOE INTAHUPOBAHUE

5 Konuuecmeo
Temuvl 3anamuil OcHosHoe coOepoicanue Buowt oesmenvrnocmu obyuarowuxcs
uacos

MopayJib «ArpoTexHOJIOrHM HacTOsImero u Oyaymero». 10 kiace

1. buoTexHoI0TUs KaK HayKa 4 HcTopus BOSHUKHOBEHUS HAYKH, PackpriBaTh conepkaHre TEPMUHOB
OCHOBHBIE Pa3/Ebl, CBA3b Y TIOHSTHI: HayKa, OMOTEXHOJIOTHS,

OMOTEXHOJIOTUH C IPYTUMH HayKaMu  arpoOMOTEXHOJIOTHUH.

(Onosnorueit, 00TaHUKOM, 300510rHel,  ONUCHIBATH NPOLECC BHIMOIHEHUS
MUKpPOOHOJIOTHEN, OMOXUMHEH, MCCIIEIOBAHUM U IIPOTHO3UPOBATH
(bu3Hnonoruen, reHeTUKou, pe3yJIbTaThl HKCIIEPUMEHTOB.
MEJIULMHOI) U OTpacisIMU XapakTepu3oBaTh OCHOBHBIE HAy4YHbIE

IPOMBIIIIIEHHOCTH (IIUILEBAst, JIETKasi), IIKOJIbI B 00JaCTH OMOTEXHOJIOTHH.
CEIBCKOTO XO351CTBA Paznuuate pazzaensl OMOTEXHOIOTUN

(’KMBOTHOBOJICTBO, PACTEHHEBOJICTBO)  KaK HAYKHU.

Y 3I[paBOOXPAHEHUEM, U3BECTHBIC CpaBHUBaTh CBSI3b OMOTEXHOJIOTUU
By3bl 1 HHMU, cBsA3anHbIE C pa3iIMYHBIMU OTPACIIIMUA HAYKU U
¢ OMOTEXHOJIOTHEH: IIPOMBILLIJIEHHOCTH.

OUILI buorexnonornu PAH, BrIaBIIATE paznnuns Mexny
®I'bHY BHUUCEK, paznenamMu OMOTEXHOJIOTHH.
OI'bHY OUILL BUP, DopMyIHpPOBATH U OOBSICHSTD
OI'bHY BHUNCXM, MIPUHUMIT Pa3BUTUA HAYKU
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Temwl 3auamuii

2. O0ume nmoHATUA

OMOTEXHOJIOTHUH

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

®I'bBHY Ulul” CO PAH,

OI'AOY BO MDTH,

dI'bBOY BOMI'Y,

dI'bOY BO CIIoI'Y,

®I'AOY BOHI'Y,

®I'BOY BO PI'AY-MCXA umenu
K.A. Tumupsizena.

CoBpeMEHHBIE HATTPABIICHUS PA3BUTHUSA
arpoOMOTeXHOJIOTHH. MeTo bl

OMOTEXHOJIOTHH B HAYKE U MPAKTHKE

ITonssTHE OMOTEXHOIOTHH. 3aUeM
YeJI0BeKY OMOTEXHOJIOTHHU, B YEM UX
MPEUMYIIECTBO MEPE]T XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTHH: TIPOMBIIIJICHHBIS
MHUKpPOOPTaHU3MBI, KJICTKA U TKaHH
pacTeHUi, )KUBOTHBIX.

[IpakTudeckas padota «I[Ipumepsr

Buowt oesmenvrnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrimomHeHIE TIPe17I0’)KEHHBIX
HCCIIeIOBATEIbCKUX paloT:
«Co3nanue OMOJIOTHYECKH aKTUBHBIX
J00aBOK M BATAMHHOBY, « BbIBeIeHHE
HOBBIX COPTOB PAaCTEHHM, IOPOA
’KHUBOTHBIX C 3aJaHHBIMHU
cBoricTBaMuy, «Co3anue 0akTepui,
CIIOCOOHBIX TepepadaThiBaTh HEDTH

U YCTPAHATH MOCIICICTBHS €€
Pa3JIMBOB: TTIOCHI U MUHYCBD».
DKcKypcust «BHOTEeXHOIOTHS: HayKa

Y KU3Hb» B By3 ninu HUN
PackpsiBaTh cojiepkaHue TEPMUHOB

U MOHATHI: 00BEKTh OMOTEXHOJIOTHH,
KJICTKW ¥ TKAHU PACTCHHM, )KUBOTHBIX,
MHUKPOOPTaHU3MBI.

OnuceIBaTh mporece
OMOTEXHOJOTUYECKOTO MPOU3BOICTBA.
XapakTepu3oBaTh pa3IuyHbIC

00BEKTHI OMOTEXHOJIOTHH.

23



Temwl 3auamuii

3. OcobeHHOCTH

arpoOMOTEXHOJIOTHH

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

IIPUMCHCHUA OMOJIOTHYECKHUX

00BEKTOB B TBOEH KU3HU)

Ienu u 3aga9m arpoOHOTEXHOIOTHH.
OcCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHonornueckue moaxoabl

Buowt oesmenvrnocmu obyuarowuxcs

Paznmuate mpoOMBITIUICHHBIE
MHUKPOOPTAaHU3MBI, KIIETKU U TKaHU
pacTeHul, >KUBOTHBIX KaK
OMOTEXHOJIOTUYECKHE OOBHEKTHI.
CpaBHHBaTh MEXKy COOOM MPOLECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOIOTHH.

BrisBists Hanbomee s pexkTuBHbIC
00BEKThI OMOTEXHOJIOTHH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOeHUS U DYHKITUHN Pa3TUIHBIX
OMOTOTHYECKUX OOBEKTOB.
dopMynupoBaTh U OOBACHSTH
NPUHIUI pabOThI
OMOTEXHOJIOTHYECKOTO IIPOU3BOJICTBA
BBIOPAHHOM TPYMIIBI BEIIECTB/
MaTepUajoB

PackppiBaTh cosiep>kaHre TEPMHUHOB
Y TIOHSITUWA: COXPAHEHUE PACTEHUN

Y ’KUBOTHBIX, BUbI KOJUICKIIUN

TeHETUYECKOTO pa3HOO0pas3usl.
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Temwl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

JUISL HAJIEXKHOTO COXPAaHEHUS
KOJUICKIIHM TEHETHYECKUX PECYPCOB
pacTeHUH U )KUBOTHBIX. [loHATHS

0 MOJIEBEIX, IN VItro

" KPUOKOJUICKIHAX. Poctu Pa3BUTHC

KUBOTO 00BEKTa B 3aMKHYTOMH
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBUSX: KaK 3TO BO3MOKHO.
OcHOBHBIE TOMEIIEHUS

715 TIOJTHOTIEHHOM paboThI
nabopaTopur OMOTEXHOJIOTHUU
(JtaMuHapHas KOMHATa, CBETOBAs,
aBTOKJIaBHAsi KOMHAThI, IOMEIIEHUE
JUTSl IPUTOTOBIICHUS TUTATEIbHBIX
cpen, MoeuHas): X (PyHKIIMOHAII
1 OCOOCHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSl OpraHU3aluy J1a00paToOpuu
OMOTEeXHOJIOTHH, UX QYHKIIUU

Y BO3MOXHOCTH (2BTOKJIAB,

CYX0>KapoBO# 1IKad, AUCTHILIATOD,

Buowt oesmenvrnocmu obyuarowuxcs

OnuceiBaTh IMpoIcCC COXPaHCHUA

Y Pa3MHOKEHUS PACTEHUN

B KOHTPOJUPYEMBIX YCIOBHIX CPEJIbI.

XapaktepusoBath (pa3sl pocTa

Y Pa3BUTHS PACTEHUN B 3aMKHYTOMU
CUCTEME.

Paznnyate npenmyniecTsa

Y HEJIOCTATKHU PA3JIUYHBIX TUTIOB
KOJUIEKIUH.

CpaBHUBATH 3Tanbl PaOOTHI

B J1a00OpaTOpru OMOTEXHOJIOTHH.
BrisiBnsiTe HanOosee 3 HeKTUBHBIC
MPUEMBI JJIS COXpaHEHUsI 00pa3IoB
PAaCTEHUH U )KUBOTHBIX.
XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHus U (yHKIHUU 00pa3LoB
pacTeHui.

dopMynupoBaTh U OOBACHSTH

MIPUHLINI KPUOKOHCEPBALMU PACTEHUI



Temwl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

pH-meTp, Bechl, TamuHap-00KC,
CTepUIIN3ATOP UHCTPYMEHTOB,
CBETOBas yCTAaHOBKA, KIIMMaTHYECKas
Kamepa, Y @-uonusarop,
XOJIOTUTBHUKH JIJIS1 XPaHCHUS
MUATATENIBHBIX CPed U JIp.).
NHCTpYyMEHTBI 1)1 MPUMEHCHHUS
METOJI0B OMOTEXHOJIOTUN PACTEHUHN
(mpenapoBajbHas UIJ1a, CKAJIbIIEIb,
MTUHIIET, HOXKHUITBI). OCHOBBI TEXHUKH
0e30macHOCTH MpHU padoTe

¢ npubopamu. OCHOBHbBIE TTPUOOPHI
JUTSL OpTaHHU3aIuy J1adbopaTopuun
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0>kapoBo# mKad, AUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEpUIIN3aTOP UHCTPYMEHTOB,
CBETOBas YCTAaHOBKA, KJIMMATHYECKas
Kamepa, Y O-uonusarop,
XOJIOAMJIBHUKH J1J1s1 XpaHEeHHUSI

IMUTATCJIBbHBIX CPCO U AP.

Buowt oesmenvrnocmu obyuarowuxcs
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Temvl 3ausamui

4. KynpTypa KJIETOK U TKaHEe!

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

NHCTpyMEHTBI 111 MPUMEHEHUS
METO0/10B OMOTEXHOJIOTUN PACTEHUM:
MpenapoBajbHasl UIila, CKAJIbIENb,
MMUHLIET, HOKHULBI.

[IpakTuueckas pabora «KynpTypHoe
pacTeHHE B KYJIbTYPaJIbHOM COCYJIE:
OTUIIN PACTEHHUE B IPOOUPKEN.
Hccnenosatenbckas pabora «Poct
YEPEHKOB PACTEHHM B BOJE C PA3HBIM
ypoBHeM pH»

Metoasl KyIbTypsl KJIIETOK U TKAHEN

B cenekunu. KamrycHas kynbTypa.
KynbTypa KIETOK 1 arperaTtoB KJIETOK.
Kynbrypa nporomiactos. [lonyuenue
COMAaTHYECKUX THOPUIOB METOJIOM
CIUSTHUASI U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Knerounas cenekuus. Mcnonb3zoBanue
TatyIOUINM B CEJIEKLIUM.

[IpumMepbl NpUMEHEHHUSI KYJIBTYP

KJIETOK U TKaHEM B HAay4YHBbIX

Buowt oesmenvrnocmu obyuarowuxcs

PackpsiBaTh coep:xkanue TEPMUHOB
Y MOHSITUIA: KAJLTyC, TPOTOIIACT,
COMaTHYECKul THOPU, TaTJIOU/I,
LITAMM.

OnuceIBaTh IpoIece
KYJIbTUBUPOBAHHUS KJIETOK U TKaHEH
pPacTeHUN U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC ATAIIbI
KYJIbTUBUPOBAHHUS KJIETOK U TKaHEH
PACTEHHI U )KUBOTHBIX.

BrisBisats Hanbosee 3¢ eKTuBHBIE
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Temwl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

HCCIIEIOBAHUSIX U B IPAKTUKE
paznnunbix HUU: 3rakoMcTBO

C JINTEPaTypoill — HAyYHBIMU
myOJIUKAIUSIMU 110 pa3HbIM O0BEKTaM
(MUKpPOOBI, pacTeHHUS, )KUBOTHBIE).
XapakTepuCTHKa KIIETOK,
KyJILTUBUPYEMBIX 1N Vitro.
MopdoreneTudeckue myTH pa3BUTHS
KJICTKH N Vitro.

N3BeCTHBIEC KOJUIEKIINT
OMOTEXHOJIOTUYECKHX 0OBEKTOB —
WX pOJib, 33/1a4H, COCTaB, TPUMEPHI
(in Vvitro xoyIeKIMK pacTeHHH,
KOJUICKIIUH IITAaMMOB
MHKpPOOPTraHu3MoB. CeMuHap

I10 POYUTAHHOM JINTEPATYPE,
JTOKJIaJIbl 00YJarOIIHXCS).
buotexHonorust npou3BOACTBA
KYJBTYPBI KJIETOK, TKAaHEH 1 OPTaHOB

pacTeHU.

Buowt oesmenvrnocmu obyuarowuxcs

METO/IbI KYJIbTUBUPOBAHUS KIIETOK
Y TKaHEW pacTEeHHM, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOCHUS U (DYHKIIUHU KIIETOK

Y TKaHEW PaCTCHUH, )KUBOTHBIX,
MHKPOOPTaHU3MOB.

dopMyITUpOBaTh U OOBICHSITH
MIPUHIIMIT BBDKABA€MOCTH, POCTA

Y pa3BUTHUS KYJIbTUBUPYEMBIX KIETOK

U TKaHEH
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Temwl 3auamuii

5. IlurarensHbie Cpenbl

JUTs1 arpOOUOTEXHOJIOT U

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

[Ipaktrueckas pabota «IIpoTormacTe
KJIETOK.

Hccnenoparenbckas pabora
«Cy1IeCTBYIOIINE KOJUIEKIINU KIIETOK
Y ITaMmMoB B Poccun 1 ux poiib

B Pa3BUTHUH T€HETUYECKHUX
TEXHOJIOTHID.

HccnenoBarenbckas paborta

«I". 1. KaprieueHKO KaK T€HETHK-
HKCIIEPUMEHTATOP ¥ OMOTEXHOJIOT
Makpo- 1 MUKPO3JIEMEHTBI,
WCTOYHHMKH YTJIEBOJOB, BATAMUHBI,
JKEJIMPYIOIIUE areHThl. TUIIbI
IUTATEIBHBIX CPEl — KUIKUE

Y TBEp/IbIC.

[TutarenpHbIE CpeIbI

JUTsl OMOTEXHOJIOTUN PACTCHHM.
Pa3paboTka HOBBIX TUTATEIBHBIX
Cpell, B TOM YUCJI€ BKIIOYAOIINX
OMOCTUMYJISITOPHI U IpyTHE

perynstopsl pocra. MeToibl

Buowt oesmenvrnocmu obyuarowuxcs

PackpsiBaTh coep:xkanue TEPMUHOB
Y MOHSITUIA: MUTATENIbHAA Cpena,
KOMITOHEHTBI TUTATEIIbHON CPEBI,
pH pactBopa.

OnuceIBaTh MPOLECC TPUTOTOBIICHUS
MUTATEIBHBIX CPEJ ISl PA3HBIX
OOBEKTOB.

XapakTepu30oBaTh MPOLIECC
MIPUTOTOBJICHUS] MUTATEIIBHBIX CPET

B 3aBUCUMOCTH OT BHIOPAHHOIO

00BEKTa UCCIIEJOBAHMSL.
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Temwl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

ONTHUMM3ALNHU TUTATENBHBIX CPEI.
OCHOBHBIE KOMIIOHEHTBI TUTATEIbHBIX
cpell (MakpOdJIEMEHTHI,
MUKPO3JIEMEHTBI, ICTOYHUKH
yIaepojia, BATAMUHBI, KEIUPYIOIIHE
areHThl, PETYJIATOPBI POCTA).

Yposenb pH nurarensHON cpeabl

Y €70 BIIMSIHUE HAa PA3BUTHE PACTCHU.
Becsl, pH-meTp.

JlaGoparopHas padota «IlurarenbpHbie
Cpelibl ¥ YCIOBHS KyJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTEJIbHBIX KIIETOK

Y TKaHEN».

[Ipaktrueckas pabota
«IIpUroTOBICHNE CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPO3JIEMEHTOB TUTATEILHON CPEbI
no nponucu Mypacure u Ckyray.
[IpakTuueckas padbora
«IIpuroroByieHrE NTUTATEIBHBIX CPEL

JUIS BBEJICHUS B KyJIBTYpY IN VItro»

Buowt oesmenvrnocmu obyuarowuxcs

Pa3nuuate TUIBI NUTATENIBHBIX CPEN

B 3aBUCUMOCTH OT 3aJ1ayul
KYJIbTUBUPOBAHUSL.

CpaBHHBaTh paCTBOPUMOCTH BELIECTB
BO BpEMs TPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBATH TUIIBI
MUTATENbHBIX CPEJl B 3aBUCUMOCTHU

OT UX COCTaBa.

BrisBnsaTe Hanbosiee BaxKHbIE
KOMITOHEHTBI TUTATEILHOM CpebI

Y IPOTrHO3UPOBATh 3P PeKT

OT HEXBATKU KaXKJI0TO

13 KOMIIOHEHTOB.

XapakTepu3oBaTh PyHKIIUU
KOMITOHEHTOB ITUTATEJIbHBIX CPE/I.
dopmyarpoBaTh U OOBICHATD
MPUHLUI KYJIbTUBUPOBAHUS PACTEHUI
Ha MUTATENbHBIX CPelaX pa3InuyHOTO

cocTaBa
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Temwl 3auamuii

6. Perynaropsl pocra Kak
dakTopsl ycnexa

OMOTEXHOIOTHUU paCTCHHﬁ

Koauuecmeo
yacos

4

OcHosHoe coOepoicanue

Poct n pazButue pacTeHni.
OcTanbHbI€ 3TaNbl OHTOT€HE3A.
OO611e 3aKOHOMEPHOCTH POCTa
pacTeHui.

OcHOBHBIE KJ1acChbl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruo6epennunbl, ABK, stunen u nip.)
U uX (QYHKIIMU Ha Pa3HBIX dTanax
Pa3BUTHUS PACTCHUS.

N3BEeCTHBIE TEHETUYECKUE
MEXaHHU3Mbl, KOHTPOJIUPYIOIIUE POCT
Y Pa3BUTHE PACTCHUM.

DOHJIOTEHHBIE U YK30T€HHbBIE
PEryJATOPhI POCTa PACTEHUN

B ITpOOUpKE.

JlaGoparopnas pabora
«DeHoTUnMYeCcKas OLEHKa PocTa

Y pa3BUTHS PACTEHUH B 3aBUCUMOCTH
OT Hau4usi GUTOTOPMOHOB

B IIMTATEILHOU cpeac»

Buowt oesmenvrnocmu obyuarowuxcs

PackpbIBaTh cofiep>kaHre TEPMUHOB
Y TIOHATUH: (PUTOTOPMOHBI,
PETYIATOPBI pOCTa PACTEHUN.
OnwuceIBaTh Mpolrecc pocra

Y Pa3BUTHS PACTCHUM.
XapakTepu3oBaTh MPOLIECC POCTa

Y pa3BUTUS PACTEHUU B 3aBUCHMOCTHU
OT F€HOTHIIA U OKPYKAOITUX
YCJIOBUH.

Paznuuate pyHKIIUU peryisiTopoB
pocra.

CpaBHuBaTh QYHKLNHU PETYIATOPOB
pocra.

BbIABIATH PYHKIIUU PETYNIATOPOB
pocTa 1o MPeAsIoKEHHBIM P eKTaMm.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOCHHS U (PYHKLIUN PA3TUYHBIX
(UTOrOPMOHOB.

DopMyIHpPOBATH U OOBSICHSTh
IPUHLINI BO3IEHCTBUS (PUTOTOPMOHOB

Ha POCT U Pa3BUTHUE PACTECHUHN
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Temwl 3auamuii

/. BUOTEXHOJOTUs PACTEHUI

Koauuecmeo
yacos

10

OcHosHoe coOepoicanue

B03M0XHOCTH TPUMEHEHHS
arpoOMOTEXHOJIOTUIA B CETIEKIIHH,
CEMEHOBOJICTBE M TMTOMHUKOBOJICTBE.

boiie3Hn 1 UMMYHUTET pacTEHUN:

ot H./. BaBuioBa 10 COBpEMEHHOCTH.

Y ckopeHHast U TpaAuIMOHHAs
CEJIEKIIUS: COKPAIIAaeM CPOKHU
MOJIyYEHHUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI cesieKuuu. ['ubpuan3zanmsi.
®opmMmbl 0T60pa. OCHOBHBIE
HaIIPaBJICHUS CEJIEKIUU: YIyUYllICHUE
YPOKANHOCTH, YCTOUUUBOCTHU

K OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

O310pOBJIEHNE PACTEHUI OT BUPYCOB
C TTIOMOTIIbIO METOIOB OMOTEXHOJIOTHH:
METO/IbI KYJIbTYPhI allUKaTbHBIX
MEpHUCTEM, TEPMOTEPAIIHH,
XeMOTepanuu, KpuoTepanuu

Y KOMIUIEKCHOU Teparnuu. [lonyduenue

0340POBJICHHOI'O IMTOCAA0OYHOIO

Buowt oesmenvrnocmu obyuarowuxcs

PackpsIBaTh cojiep:KkaHUE TEPMUHOB
Y HOHSTHUH: CEIICKIHSI,
CEMEHOBO/ICTBO, TUTOMHUKOBOJICTBO,
MHKPOPA3MHOXEHUE PACTCHUH,
03JIOPOBJICHUE PACTECHHUI.
OnuceIBaTh MpoIece
MHKPOPA3MHOXKEHUS PACTCHUN,
CO3J1aHUsI HOBOTO UCXOIHOTO
MaTtepuana Jijisi CeJIeKIIUH, 0TOopa,
03JIOPOBJICHHS PACTEHUN Y TIOJTYYCHUS
03JIOPOBJIICHHOTO MOCAI0YHOTO
Marepuaa.

XapakTepu30oBaTh MPOLIECC
YCKOPEHHOHW U TPAAULIMOHHOMN
CENIEKIIUH, MUKPOPA3MHOKEHUS,
03JI0POBJIEHUS PACTEHUM.

Paznuuars MeToIbI cenekuuu,
CIIOCOOBI 03I0POBJICHHS PACTCHHIA.
CpaBHHMBATH METO/IbI CENIEKIINH,
CIIOCOOBI 03/I0POBJICHUS PACTEHHIA.

BriaBaars Hanbosiee 1 HaMMeHee
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Koauuecmeo

yacoe

OcHosHoe coOepoicanue

MaTtepuaia — KiyoHen kaprodens

Y Ca)KEHIIEB IIJIOJIOBBIX KYJIBTYP.
KynpTuBUpOBaHHE pACTUTENBHOTO
MaTepHaia B KyJabType in Vitro:
OCHOBHBIE TPUHIIUIIBI U MOJEIIN
KyJbTUBUpOBaHus. Kamnycorenes,
CYCIIEH3UOHHBIE KYJIbTYpPbI PACTCHUM.
MuKpopa3sMHOKEHUE PACTCHUM.
OKoHOMUYECKUM 3P heKT

OT BHEJAPEHUS METOJIOB
OMOTEXHOJIOTMH B PACTEHUEBOJICTBO.
Kpuoxpanenue pacteHui.
KpuonporekTopsl.

[TocTkproOreHHas pereHepanusi.
buosiornueckue cpencTsa 3alIUuThl
pPacTeHUN: IPEUMYLIECTBA

Y TIEPCIIEKTUBBI IPUMEHEHMS.
Tepmoc u cocyn Jlproapa ¢ )KUIKUM
a30TOM, KPUOIIPOOUPKH.
[TpakTrueckas padota «Pa3mHoxkeHne

IIJIOAOBBIX paCTGHI/Iﬁ YCPCHKOBAHHUEM

Buowt oesmenvrnocmu obyuarowuxcs

3¢ (HEKTUBHBIE CTTOCOOBI TTOTYICHHSI
MCXOJHOTO MaTepuaia

JUISL CENIEKIUU; O30POBIICHUS
pacTeHui.

XapakTepu3oBaTb 0COOEHHOCTH

U QYHKIIUUA METO/IOB CEJICKITUH,
CIIO0COOO0B 03/I0POBJICHUS PACTECHUI.
dopMynupoBaTh U OOBACHSTH
IIPUHLAI TPAIUIHOHHON

1 YCKOPEHHOM CEJIEKIINU, PUHIUTI
paboTHI TOTO UM UHOTO METoAa

03JI0POBJICHUS PACTCHUH



Temwl 3auamuii

HNTOI'O I10 MOV JIIO

Koauuecmeo

yacoe

34

OcHosHoe coOepoicanue

U MUKPOPA3MHOKEHUEM — IIPUMEP
MaJIMHbI (UM 3€MJITHUKH, €KEBUKH,
CMOPOIUHBI )».

[Ipaktruueckas padbota «BBenenue
pacTeHuit B KyJIbTypy in Vitro

U MOJIJIEpKaHUE YUCTOU KYJIbTYpPbI
AKCIUIAHTOB.

[Ipaktruueckas padota «PazMHOXkeHHE
KapTodens B IpOOUpPKeE».
Uccnenoarenbckas padboTa

«Kak rmosy4yaroT n0TOMCTBO
BETre€TaTUBHO PA3MHOKAEMBIX KYJIbTYP
€CJIM HE CEMEHAMU ?»
HccnenoBarenbckas padboTa
«BpIpamBanne pacTeHUN

B ITPOOUPKE».

UccnenoBarenbckas padota «Kak
00bs1 KOPOBKa ypoxkal criacaja —

0 COBPEMEHHBIX CIOcO0ax

OMOJIOTMYECKOH 3aIIUThHI PACTEHUI

Buowt oesmenvrnocmu obyuarowuxcs

34



Temwl 3auamuii

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cestekmum». 11 kimace (34 v)

1. 'eneTrueckue pecypcsl

Poccun

6

Crparernu coOXpaHEHHUs TEHETUYECKUX
pecypcoB. CoxpaHeHUE pPaCTECHUI

in situ u ex situ.

buopecypcHsbie komekunn Poccun.
Kosnekiust reHeTU4eCKuX pecypcoB
pactenuit BUP. I'epbapuit BI1H.
Kosnekims reHeTHYEeCKUX PECYPCOB
s>kuBoTHEIX BHUUWI PX. Komnexkun
ki1eTok u mrammoB BHUUCXM.
Uccnenosarenbckas paboTa

«ITo matepuanam popyma

«I'enernueckue pecypcesl Poccnn»

Buowt oesmenvrnocmu obyuarowuxcs

PackpeIBaTh coziepKaHue TEPMUHOB
Y MIOHATUH: COXpPAaHEHUE PACTCHUH
in situ u ex situ.

OmnuceIBaTh MpouecCC COXpPaHCHHUA

pacTeHHi B YCIOBHSIX iN Situ u ex Situ.

XapakTepu3oBaTh ClIOCOOBI
COXpaHCHI/ISI paCTeHHﬁ B YCJIOBI/ISIX
In situ u ex situ.

Pa3znuuath cnocoObl COXpaHEeHHUsI

pacTeHHi B YCIOBHSIX iN Situ u ex Situ.

CpaBHUBAaTh OCOOCHHOCTH
COXpaHEHUS PACTCHHM B YCIOBUSIX

In situ u ex situ.

BrisBisats nHanbonee 3 pexTuBHBIN
IPUEM IS COXpaHECHUS KOHKPETHOTO
oOpa31ia pacTeHUH.
XapakTepru3oBaTh 0COOCHHOCTH

U QYHKITHH.

dopMyIHpoBaTH U OOBICHSITH
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Temwl 3auamuii

2. OCHOBBI TCHETUKU

H CCIICKIINHN

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

HacnencTBeHHOCTh M N3MEHUYHBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
opranu3moB. I3MeHUMBOCTh
MyTallMOHHASI U1 MOAU(UKAIIMOHHAS.
['en — maTepuaabHBI HOCUTEIb
HACJICJICTBEHHOCTH M U3MEHYHBOCTH.
HyknenHoBbIE KUCIIOTHI.

Jlokanmu3anust TeHeETUUIECKOTO

MaTcpuajia B KIICTKC. IIGJ'IGHI/IG KJICTOK.

Pennukanus JIHK. OcHoBHas norma
MOJIEKYJIIPHOI OUOIOTHH.
Tpanckpunmus. TpaHcaanus.
MyTtanuu.

3aKOH TOMOJIOTHYECKHUX PSIIOB

B HaCJI€JICTBEHHON N3MEHUYNBOCTU
H.N. BaBunosa B 1920 u 2020 rr.
[IpakTrueckas pabora
«MonupukalmoHHasi U3MEHYHMBOCTh

B IIpupojie» (codbpath U CpaBHUTH

Buowt oesmenvrnocmu obyuarowuxcs

npuHIMI IN Situ 1 eX Situ coxpaHeHust
T€HETUYECKUX PECYPCOB PACTCHUI
PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHSTHI: HACJIEICTBEHHOCTb,
W3MEHYUBOCTh, reH, [[HK, PHK,
0€eJI0K, 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HACJIEICTBEHHON M3MEHUYUBOCTH.
OnuceIBaTh NPOSBICHUS
MOIU(DUKAIIMOHHONW U MyTaIlMOHHOM
M3MEHYMBOCTH, cTpoeHue JIHK

u PHK, Genkos.

XapakTepu3oBaTh CTPOEHUE

1 QYHKIIMU HYKJIEMHOBBIX KUCJIOT,
O€eJKOB.

PaznuyaTh TUIIBI K3MEHYUBOCTH.
CpaBHUBATh MYTallUOHHYIO

¥ MO (UKAITMOHHYIO U3MEHYUBOCTb.
BoiaBisTh MOuMUKAIIIN U MYyTaIIAH.
XapakTepu3oBaTh 0COOCHHOCTHU

u ¢pyukuuu JJHK, PHK, Genkos.

DopMyIHpPOBATH U OOBSICHSTh
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Temwl 3auamuii

3. Umxenepust

B OMOJIOTUH PACTEHUN

Koauuecmeo

yacoe

15

OcHosHoe coOepoicanue

JIMCTBS, UBETKH C OJHOTO PACTCHUS
U/WIH C Pa3HBIX).
UccnenoBarenbckas padota «['MO —
ATO MYTAIMHU WIH MOJIUHUKAIIAN?)
Knerounas u reHHass HHXEHEPHS
pacTeHUN 1 Pa3BUTHUS CEJICKIIUU.
[IpupoaHO-TpaHCTEHHBIE PACTCHUS.
Pacrenusi-Onodabdbpuku.
broTexHOIOTHYECKHE METOIbI

B CEJIEKIIUU PACTCHUM.
['eHeTHUECKOE PETAKTUPOBAHUE
KYJIbTYPHBIX pacTeHuu. Yem
T€HETUYECKOE PEJAKTUPOBAHUE
OTJIMYACTCS OT T€HETUYECKOM
MoaubUKaIIu.

ITonck HOBBIX T€HOB-MMILICHEH
CYIIECTBYIOLINE METOAUKHU.
[TpoBenenwue in silico ananmsa.
I'eHHas MHXXEHEPUS 3€PHOBBIX
KyJbTyp. ['eHHas nHxeHnepus

xJionmyaTHUKa. ['eHHas WHKCHCPHA

Buowt oesmenvrnocmu obyuarowuxcs

IIPUHLINI ACHUCTBHS 3aKOHA
TOMOJIOTMYECKHX PAIOB

B HaCHeIICTBeHHOﬁ U3MCHYNBOCTH

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHSATUM: KJIETOYHAs U TeHHAas
WHXEHEPUs PaCTEHU, TEHETHYECKOE
penaktupoBanue, ' MO, in silico
aHaJu3.

OnuceIBaTh MPOLECC KIETOYHOU

Y TEHHOM MHXEHEPUHU PACTCHH,
MIPUHITUIIBI TEHETUYECKOTO
penaktupoBanus, coznanue I'MO,
stansl iN Silico ananmsza.
XapakTepu3oBaTb COBPEMEHHBIE
JOCTHKCHUSI TEHHOU U KJIETOUHOU
WHXXEHEPUH Pa3HBIX BUJOB PACTCHUH,
nposeacHue in Silico anamusa.
PaznuyaTh reHHYI0 U KJIETOYHYIO
WHXXEHEPHUIO.

CpaBHI/IBaTB OMOTEXHOJOTHUCCKHUE
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4. Unxenepus

B OMOJIOTHH YKUBOTHBIX

Koauuecmeo

yacoe

OcHosHoe coOepoicanue

ToMara. [ 'eHHast HH)KEHEPHS COH.
['eHHas MHXXCHEPHS II00BBIX
KyJnbTyp. ' eHHas HHXCHEpHs
KapToders.

[Ipaktruueckas pabdora «IIpoBenenue
in silico amanusa 11g moMcKa HOBBIX
T'€HOB-MHUIIICHEH IS peaKTHPOBAHUS

KyJbTYPHOTO pacTeHust (Ha BHIOOP)»

CoBpeMeHHBIE METO/IbI

B )KUBOTHOBOJICTBE: TPAHCILJIAHTAIUA
YMOPHUOHOB, XUMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHHUE.

I'enHas nHxXeHepus

B JKMUBOTHOBOJCTRBE.

[Ipaktuueckas pabora «I[IpoBenenue
in silico ananusa 111 moMcKa HOBBIX
Tr€HOB-MHUILICHEN 1JIsl pEIaKTUPOBAHUS

YKUBOTHOTOY» (Ha BHIOOD).

Buowt oesmenvrnocmu obyuarowuxcs

METOJIbI B CEJIEKIIUN PACTEHUU.
BBISBIATE paznnuust MExXIy
F€HETUYECKUM PEIAKTUPOBAHUEM

1 TEHETUYECKOW MouduKaIue.
XapaxkTepuzoBaTh 0COOCHHOCTH

U (QYHKIIHH.

dopMynUpoBaTh U OOBACHSITH
MIPUHIMI KJIETOYHOW U TEHHOMN
WH)XEHEPUHU, TEHETUYECKOTO
PEIAaKTUPOBAHUA U TEHETUYECKOMN
MoauuKaIu

PackpsIBaTh coepxanue TEPMUHOB
Y IOHATHUH.

OnuceIBaTh TPaHCIIJIAHTALIHIO
AMOPHUOHOB, XUMEPHBIX ’KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu30BaTh TPAHCILIAHTALIUIO
SMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

PaznuyaTe TpaHCILUTAaHTALMIO

3M6pI/IOHOB, XUMCPHBIX JKUBOTHBIX,



Temwl 3auamuii

NTOI'O 1O MOAVYJIIO
OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

Koauuecmeo

yacoe

34
68

OcHosHoe coOepoicanue

HccnenoBatenbckas padora «I eHHast
WH)KCHEPHS )KUBOTHBIX: apTYMEHTHI

34 U IIPOTHUB»

Buowt oesmenvrnocmu obyuarowuxcs

KJIOHHPOBAHUE.

CpaBHUBaTh TPAHCILIAHTAIUIO
YMOPHUOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHHPOBAHUE.

XapakTepu3oBaTbh 0COOEHHOCTH

U QYHKIIHH.

dopMynupoBaTh U OOBACHSTH
MPUHITUI TEHHOW WHKEHEPHH,
TCHETHYECKOTO PETAKTUPOBAHMS

1 TCHETUYECKOM MOIU(DUKAITIN
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IMPUJIOKEHHUE. ®NJIBbMbI U 3AITMCHU TEJTEBU3UNOHHLIX ITPOT'PAMM

Moayab « ArpoTexXHOJ0TUM HACTOsIero u oyaymero». 10 kiace

Tema 1. Buomexnonozusa KaKk HayKa

JoxymentanbHblid puiibM Ceprest bpunesa «Hoseiit cBeT. Hukonait BaBumosy. —
URL.: https://smotrim.ru/video/2618068

HoxymenTanbublii puibM «CemeHa, KOTopble crnacyT yenoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIEe OMOTEXHOJIOTUH B cejiekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTalIbHBIA PuiIbM «3070TOM 3eeHbIH 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnogbl ceHemuKku u cenekuuu

dunpMbl U3 nukIa «Matpuna Haykm». Science and plants. Hayka u pactenus.
3epHoboboBeic. — URL: https://www.youtube.com/watch?v=nCfadl1Fpa8

Tema 3. Huorcenepus 6 6uonozuu pacmenuil

dueMbl U3 nukiIa «Matpuna Haykuy. Science and plants. Hayka u pactenus.
I'enetnueckoe penakruposanue. — URL: https://tvspb.ru/programs/releases/107337/
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