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INOACHUTEJIBHASA 3AIIMCKA

PabGouas nporpamma 31eKTUBHOTO Kypca «COBpeMEHHBbIE arpOOMOTEXHOJIOTHH
JUTsl cpeliHero o01iero o0pa3oBaHus (J1ajgee — mporpaMMa) pa3paboTaHa B COOTBETCTBUU
c TpeboBaHusiMu DefepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTEbHOrO CTaHAapTa
cpennero o6mero ooOpazoanus (PI'OC COO), opuweHTHpoBaHA Ha OOeCIEeYCHUE
WHIUBUIYAIbHBIX TOTpEOHOCTEM OOydYaronuxcsi W HampaBlieHa Ha JOCTH)KEHHE
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMMbl CPEIHEro OOIIero oopa3oBaHUs C
y4e€TOM BbIOOpa yuYaCTHHKaMU OO0pa30BaTEIbHBIX OTHOLICHUH. TO MO3BOJISIET
o0ecreuuTh eIUHCTBO 00s3aTenbHbIX TpeOboBanuiit ®I'OC COO Bo BceM NpOCTpaHCTBE
IIKOJILHOTO 00pa30BaHUA: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeesIaMu.

Hacrosimuii kypc mpeaHasHaueH Ui yriyOJeHHOTO HM3YYeHHs] OMOJOTHMYECKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupeHusi 0a30BbIX 3HAHUMN, Pa3BUTUS MPAKTUUECKHUX

YMEHUH U HABBIKOB B COBPEMEHHOI OUOJIOTHH.

AKTYaJbHOCTH Peajiu3aliu NporpaMmbl

[IporpamMmoil mpenycMOTpeHO (OPMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOIO
YpOBHS 3HAaHWW, a TakkKe MPAKTHYECKOTO OmbITa paboThl ¢ JabopaTOpHBIM
00OpylI0BaHUEM, OBJIAJIEHUE MPHUEMaMH HCCIIEI0BATEbCKON NEATeIbHOCTH. MeTobl
opranu3zalu  oOpa3oBaTeIbHOM W HAyYHO-HCCIIEJOBATENbCKONM  JI€ATEIbHOCTH
npeaycMaTpuBaioT (GOpMUPOBaHKE Yy OOy4aromMxcs HECTaHIAPTHOTO TBOPUYECKOTO
MBIIIICHHSI, CBOOOBI CAMOBBIPKEHHUS U HHINBUYaTbHOCTU CY>KICHHIM.

Jl7is moyHOTO y4eTa MOTpeOHOCTel 00yJaromuxcs B MPOrpaMMe HCIOIB3YeTCs
mudpepeHIUPOBAHHBIN TIOJIX0JI, YTO CTUMYJIUPYET OOYyYaromerocss K YBEITUYCHHUIO
NOTPEOHOCTH B MHANBUAYATBHOMN, HHTEIJICKTYAIbHOM U MO3HABATEIHLHON JEATEILHOCTH
¥ Pa3BUTHIO HAYYHO-UCCIIEIOBATENLCKUX HABBIKOB. [[porpamMma cranet BocTpeOoBaHHOM
B IEPBYIO ouepenb OOy4arolMMHUCA, KOTOpbIE HMMEIOT CTOWKUH  HMHTEepec
U COOTBETCTBYIOIIYI0 MOTHBALIMIO K M3YYEHHUIO NPEIMETOB €CTECTBEHHO-HAYYHOI'O
IIUKJIa, ECTECTBEHHBIX HAYK U TEXHOJOTHUH.

B Hacrosimiee Bpemsi OMOJIOTHYECKOE O0Opa3oBaHUE JIOJDKHO OOCCIEYHTH
BBIITYCKHUKAaM BBICOKYIO OHMOJIOTMYECKYIO, 3KOJOTUYECKYIO U MPUPOJIOOXPAHUTEIBHYIO

I'PaMOTHOCTb.



3HaHus B 00JIACTU OCHOBHBIX OHOJIOTMYECKHX 3aKOHOB, TEOpUA U HIEH
GbOopMHPYIOT HPABCTBEHHBIE HOPMbI M MPUHIUIIBI OTHONICHUS K >KUBOM TpPHUPOJE.
B kauecTBe IIEHHOCTHBIX OPHUEHTHPOB OHOJIOTHYECKOrOo 0Opa3oBaHHUS BBICTYMAIOT
OOBEKTHI, M3y4aemble B Kypce OHMOJIOTMM, K KOTOPBIM Y ydamuxcsi (OpMHpPYETCs
LIEHHOCTHOE OTHOIIEHUE. [Ipyr 3TOM Beylyro pob UTPAOT O3HABATEIbHBIE [IEHHOCTH,
TaK KakK JaHHBIA Y4eOHBINH MpeIMeT BXOAUT B TPYIIY HPEAMETOB MO3HABATEIHLHOIO
[UKJIa, TJaBHAs IIEeJb KOTOPBIX 3aKII0YAeTCsl B H3YyYEHUU COBPEMEHHBIX CIIOCOOOB
pelieHus: TI00abHBIX MpobiieM coBpeMeHHOCTH. [IporpamMma mpecieayer He TOJIbKO
oOpa3oBareibHble, HO M BOCHUTATEJbHBIC II€JIM, IOCKOJbKY OHa CIOCOOCTBYET
(OpPMHUPOBAHUIO IKOJOTUYECKOTO ¥ OMOTEXHOJIOTUYHOTO MBIIIICHUS Y TIOPACTAIOIIETO

ITIOKOJICHHAI.

BapuaHTtsl peanu3anuu nporpaMmmsl 1 popMbl IPOBeACHUS 3aHATUHI

Peanuzanus nporpaMmbl mpearnoiaraeT UCHoib30BaHue GopM padoThl, KOTOpHIE
NPEeIyCMaTpUBAIOT AaKTUBHOCTb M CAMOCTOATEIBHOCTh OOYyYarOUIUXCsl, COYETAHHE
WHIUBUIYAIbHOM W TPYNIOBOM pabOThl, NPOEKTHYID U  HCCIEAOBATEIbCKYIO
NEeSATENbHOCTh. TakuM 00pa3oM, BOBJIIEYEHHOCTh O0OYYAIOIINUXCS B IaHHYIO BHEYPOUHYIO
JESATEIIBHOCTh IMO3BOJIUT OOECHEYUTh UX CaMOOIPENEICHUE, pPACIIUPUTD 30HBI
MOMCKAa CBOMX HHTEPECOB B pPa3IMYHBIX C(epax €eCTECTBEHHO-HAYYHbIX 3HAHUM,
NEPEOCMBICIUTh CBOM CBSI3U C OKPYXAIOIIMMHU, CBOE€ MECTO CpEIu IPYrUuX JIOACH.
B menom peanmuzaunusi mporpaMMbl BHOCUT BKJIaJ B HPABCTBEHHOE M COLIMAIBHOE
dbopMUpOBaHUE JIMYHOCTH.

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

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKaxX KOTOPBIX MPETYyCMOTPEHBI
Takue @opMbl paboThl, Kak Oecelpl, JUCKYCCHUH, MAacCTep-KJIACChl, 3KCKYpPCHH
Ha IPOU3BOJCTBO, aHAJIU3 KECOB, BCTPEUU C MPEICTABUTENIIMH Pa3HbIX Mpodeccuid,
npodeccruoHanbHble MPOObI, KOMMYHUKATHBHBIE W JI€JIOBBIC HUIPHI, KOHCYJIbTAIlUU
nearora v rncuxoJora.

[IporpaMmma MokeT OBITH peajM30oBaHa B TEUEHHE OIHOIO ydyeOHOro roja
c obyuaromumucs 10 um 11 kimaccoB, ecnu 3aHSATHS TMPOBOASTCA 2 pa3za B HEACIIO.
Wnu B TeueHue NBYX JIET, €CIM 3aHATUS MPOBOAATCS 1 pa3 B HENENO IS KJIacCOB

OMOJOTUYECKOTO MITM OMOTEXHOJIOTUYECKOTO HAIIPaBICHUH.



B3anmocBashb ¢ GpegepanbHoi padoyeid MpOrpaMMoil BOCIIUTAHUS

[IporpaMmma Kypca BHEYPOUHOW JESATEIBHOCTH pa3paboTaHa C  Yy4ETOM
pexomeHanui penepanpHOil paboueii MporpaMMbl BOCITUTAHUS, YYUTHIBAET IICUXOJIOTO-
NEeIarorndeckKue OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropuid. ITO MO3BOJIAET
Ha IPAKTHUKE COEIMHUTh OOYYAIOIIyI0 M BOCIUTATENIbHYIO JEATENbHOCTh IEAarora,
OPUEHTHPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTYaJIbHOE, HO ¥ HA HPABCTBEHHOE, COLIUAIBHOE
pasBuTHe pedeHKa. ITO MPOSBIIAETCS B:

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

— CTAQHOBJICHMM JIMYHOCTH OOy4arouMxcs KakK LEeJIOCTHOW, HaxXofsencs
B FTAPMOHHUHU C OKPYKAIOIIUM MHPOM, CLIOCOOHOW K PEHIEHUIO S3KOJIOTUYECKUX TIPOOIIeM;

— IPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB pEANN3ALUUA MIPOrPaMMbl BHEYPOUYHON
JeSTEIbHOCTH, HAalleIIINX CBOE OTPAKEHNE U KOHKPETU3aLUIO B (efepaabHoi paboueit

MPOrpaMMBbl BOCITUTAHMUSL.

Ocob0ennocTu padoThI exarora 1o NporpaMme

3ajaya memarora  COCTOMUT B TOM, YTOOBI  CONPOBOXKIATh  IPOLECC
npo(hecCHOHATILHOM OPUEHTALNN 00YYarOIIMXCsl, paCKpbIBask MOTEHIMAN 00YYarOIINXCs
yepe3 BOBJIEYEHHE B MHOTOOOpPAa3HYIO JAESTEIbHOCTb, OPraHM30BAaHHYIO B Pa3HBIX
dbopmax.

IIpu »TOoM pe3ynbTaToM pabOThl NeAarora B IMEPBYID OYEpelb SBISIETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTaTOB MENAror MOXET JI0CTHYb,
yBJIeKasi peO€HKa COBMECTHOM M MHTEPECHON UM 000UM JeSITEIbHOCThIO, YCTaHABINBAs
BO BpeMs 3aHATHH J0OpoKenaTenbHyl0, MOAJEPKUBAIOIIYI0 aTMoc(epy, Hachllas
3aHATUA ILIEHHOCTHBIM coaepkanueM. Kpome Toro, mnporpamma MpeayCMaTpUBAET
OpraHu3aluIo 3KCKypCcHil, mpocMoTp (HuiabMoB U 3anuceid TB-nporpamm.

I[Ipy u3yyeHuum  OOyHarOIIMMHUCS NPOrPaMMbl  [EJAaror  OCHOBBIBAETCS
Ha HECKOJIBKUX OCHOBOIIOJIATAIOUINX TPUHLIUIIAX O0YUYCHHUS:

— NPUHIMUI WHTETPATUBHOTO TMOAXO0Ja K OOYy4YeHHIO. ODTOT MPHUHIMII UMEET
NEPBOCTENEHHOE 3HAYEHHUE, TaK KaK YCBOCHUE MOJYy4YaeMbIX 3HaHUW 10 OMOTEXHOIOTUU
[IpEAIojiaraeT TECHYK B3auUMOCBA3b pasHbIX ypoBHed. IlepBblli  ypoBeHb —
MEXITPEIMETHBIN — MPE/INOIaraeT B3auMOCBsI3b OMOJIOTHU ¢ KypCcOM 110 XuMuu. BTopoii
YpOBEHb — TMpEeIMETHBIA — OOYCJOBJIE€H B3aMMOIPOHUKHOBEHHEM  pa3HBIX

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



CTAHOBJICHUS U U3y4yeHUs] OuoTtexHonorud. Kpome Toro, joruka oCBOCHHS MaTepHasa
IpOrpaMMBbl MpEANoaraeT IBMKEHHE OT OOIIero K YaCTHOMY M, Ha HOBOM YpOBHE,
BO3BPALLEHHUE OT YaCTHOI'O K O0IIEMY.

— TPUHIUN HATJSAHOCTH;

— MPUHLUN JOCTYITHOCTH;

— TMPUHIUI OCO3HAHHOCTH.

[TpumepHas cxema MpOBEACHUS 3aHATHI 110 IPOTPaMME MOXKET OBITh TaKOi:

1. OObsicHEHHE TEOPETUUECKOTO MaTepHalia 10 TEME.

2. IloaroroBka K J1abOpaTOPHOMY WJIM MPAKTHUECKOMY 3aHATHIO, OOCYXICHHE
OOBEKTOB JIJIsl MPAKTUYECKOTO 3aHSTHSL.

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

4. Anamuz PE3YIBbTATOB 3KCIICPUMCHTA.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUHOU
AEATEJIBHOCTH

3aHATHSA B paMKax IIpOoIrpaMMbl HaIIPpaBJICHBI Ha obecrcueHne JOCTHIKCHHA
06y‘IaIOHII/IMI/ICH cIcaAyromumux JHUYHOCTHBIX, MCTAIIPCAMCTHBIX MW IIPCIMCTHBIX

00pa30BaTENbHBIX 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 COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBHIMOJHEHUSI YUCOHBIX,
MMO3HABATEIIBHBIX W HCCICIOBATEIBCKAX 3a7ad, YBaXKHUTEILHOMY OTHOIICHHUS
K MHCHHIO OIMTOHEHTOB IMPHU OOCYKIECHWU CIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO

COJICP)KAHUS;

6 cghepe nampuomuyecko2o 60CRUMAHUSL:
— ILEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACIECIUIO M TMaMSATHUKAM MPUPOIBL,
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_[€CTB8.;

8 cghepe OYX0BHO-HPABCMBEHHO20 80CNUMAHUSL:
— CIOCOOHOCTH OIICGHMBATh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUCHTHUPYACH Ha MOPAJIBHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

— OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTOWYHUBOTO OYTyIIETO;

6 cqbepe acmemu4eckKkoco 6ocnumaHus.’

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

6 cihepe puzuueckoco 60CNUMAHUSL:
— TIOHUMaHME LIEHHOCTH 3JI0pPOBOI0 U OE30MaCHOT0 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 IPpodeccuii, CBSI3aHHBIX ¢ OMOJIOTHEH;

— TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOPa30BaHUIO Ha MPOTSKEHUU

BCEH JKU3HU;

8 chepe IKON02UUECKO20 BOCNUMAHUSL:

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

— TIOBBIIIEHUE YPOBHS OSKOJOTMYECKOM KYJNbTYpbl: TNPUOOpPETEHHE  OIbITa
IJJAHUPOBAHUSI  TIOCTYIKOB W OLEHKU MX  BO3MOXKHBIX  IOCJIEICTBUM
JUISL OKPYIKAKOLLIEN Cpebl;

— CHOCOOHOCTh HCIOJB30BaTh MpHOOpETaeMble MPU HM3YyUYCHUH OWOJIOTUU 3HAHUS
W yYMEHHUS TIpU pelleHUuH TpoOJieM, CBSI3aHHBIX C  PalMOHAIBHBIM
IPUPOOIOIb30BaHUEM  (COOJIIOZICHHE TMpaBWI  TOBEJAEHUS B  MPUPOJIE,
HAMNpaBJICHHBIX HA COXPAaHCHUE PABHOBECHUA B JKOCHCTEMAX, OXPaHy BHUJIOB,
KOCUCTEM, OHOoCheEpbI);

— AKTUBHOE HENPUATHE JCUCTBUU, MPUHOCSIIMX BPEI OKPYXKAIIEH MPUPOIHOU
cpele, yMEHHUE MTPOTHO3UPOBATh HEOIAronpUATHBIC YKOJOTUUECKUE TIOCIICICTBUS

MPEANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;

8 cghepe nayuHo20 no3HaAHUsL:

— mnoHMMaHWe crherupuku OUOJOTMM KAaK HayKd, OCO3HAaHUE €€ POJH
B ()OPMHUPOBAHUHU PAIMOHATHHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHNE IIEJIOCTHOTO
MIPEACTAaBICHUS] 00 OKPYKAIOIIEeM MHpPE 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 PAa3BUTUS MEIUITUHBI, CO3JAHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh PECypCHbIE MPOOJIEeMBbl  Pa3BUTHUS
YeJIOBEUECTBA; TMOUCK MyTEeH BBIXOJA M3 TVIOOATBHBIX DKOJIOTHYCCKUX TPOOIEM
u o0ecrieyeHUe TMepexona K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCIIOJIb30BAHUIO TIPUPOJHBIX PECypcoB 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 TpU HU3yUECHUU
OnoIoruu;

MOHUMAHUE CYITHOCTH METOJIOB TIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTh WCIOJB30BaTh TOJIy9aeMble 3HAHUSA [JIs  aHajau3a
1 00BSICHEHHUS SBJICHUH OKPYKAIOIIEr0 MUPa M MPOUCXOASAIINX B HEM H3MCHCHHUIA;
YMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIOYCHUS Ha OCHOBE HAy4YHBIX (DaKTOB
Y UMEIOIINXCS JaHHBIX C IEJIbIO TOTyUYEHUS TOCTOBEPHBIX BHIBOJIOB,;
CIIOCOOHOCTh ~ CaMOCTOSITEILHO  HCIIOJIb30BaTh  OHOJIOTHYCCKHE  3HAHHS
JUTSL peTeHuUs TPO0JIeM B peaTbHBIX JKU3HCHHBIX CUTYAIIHSIX;

OCO3HAHHWE IIEHHOCTH HAyYHOH JeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIFHOCTh HHIUBUAYAIBHO U B TPYIIIIC;
TOTOBHOCTB M CIIOCOOHOCTH K HEITPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAaHUH 1O OWOJOTHH B COOTBETCTBHU

C ’JKU3HCHHBIMU HOTpe6HOCT51MI/I.

METAIIPEIMETHBIE PE3YJIBTATDI:

6 chepe 061a0eHus YHUBEPCATbHBIMU YUEOHBIMU NO3HABAM ETIbHBIMU OCUICHBUAMU:

Oa3zoevle 1ocuyecKue 0eucmaust.

CaMOCTOATENBHO (POPMYIUPOBATH U AKTYaIU3UPOBAThH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BATh IIPU OCBOECHUHU 3HAHUI MPUEMBI JIOTHYECKOT0 MBILUICHUS (aHaIIn3a,
CUHTE3a, CpaBHEHMS, KiIacCUpUKaUuKU, OOO0OIIEHHs), PpPaCKpbIBAaTh 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 aHAJIOTUN),
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,

0a308ble ucciedosamenbCkue 0etucmeus.

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

HaBbIKAMU  pa3pemieHusi  mpoOieM;  CHOCOOHOCTBIO W TOTOBHOCTBIO

K CaMOCTOATEIBHOMY IIOMCKY METOJOB pCLICHUA [PAKTUYECKUX 3a1ad,

IIPUMEHEHUIO PA3JIMYHBIX METO0B [IO3HAHHUS;

— HCIIOJB30BaTh PA3JIMYHbIE BUBI IEATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHHUSI, €TI0
MHTEPIPETALNH, TPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYyAIUSAX, B TOM
YKCJIE MPU CO3AaHUM YUEOHBIX U COLIUATIBHBIX MPOEKTOB;

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

— 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 CIIPAaBOYHMKAX, KOMIIbIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaTU3UPOBAThH
UHGOPMAITUIO PA3IUYHBIX BUIOB U (DOPM MIPEICTABICHHSI, KpUTHUECKU OIICHUBATh
€€ JIOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

— (dopmynupoBaTh 3ampochl W TMPUMEHATH Pa3IUYHBIE METOABl TPU TIOHCKE
1 0TOOpe Orosiornyeckor nHhopmaluu, HEOOXOAUMOM 17151 BRIMIOJHEHUS YYEOHBIX
3ajad;

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

— HCMOJB30BAaTh HAYYHBIN SA3bIK 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 OCHUCHEUAMU:

obwenue:

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, YUUTBIBATbL UHTCPCCHI U COIJIACOBAHHOCTD HOSHHHI?I APYTUuX 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 O €€ JTOCTHXKEHUIO: COCTABJIATH IUJIAH ACHUCTBUN, PACHpEIeIaTh POIU
C YYETOM MHEHHUH YYaCTHUKOB, 00CYX JaTh pe3yJbTaThl COBMECTHON PabOTHI;
npeajiaraTb HOBBIE TMPOEKTHI, OLEHUBATh WAEHU C TO3UWLIUM HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTHBHOE CTPATETMYECKOE MTOBEJACHUE B PA3IMYHBIX CUTYALIHSIX,

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

6 chepe 061a0eHUA YHUBEPCATLHBIMU PeZYIAMUBHBIMU OCUCHBUAMU

camoopearuzayust.

UCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS ISl BBISBICHUS MPOOJEM UM UX pElICHHUs
B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUMN 11€JIEBbIE U CMBICIIOBbIE YCTAHOBKH
B CBOMX JEHUCTBUAX MU IOCTYINKAaxX [0 OTHOLICHHUIO K JKUBOM 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 MOTHMBBI M apryMEHTBl JPYTUX IIPU AHAINU3E PE3YJIbTaTOB

ACATCIBbHOCTU,
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IMOYUOHANLHBLU UHMEILIEKM, NPEONONa2aowuil ChopMuUpo8aHHOCIb:

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

BHYTPCHHGI\(JI MOTHUBAIINU, BKJ'HOLIaIOHIeI\/JI CTPpEMJICHUC K JOCTHIKCHUIO LCIIN
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.

INPEAMETHBIE PE3YJIbTATDI:

YMEHHME BIAJETh CHCTEMON OMOJOrMYECKMX 3HaHWM, KOTOpas BKIIOYAET
OCHOBOIIOJIArarolue ONoJIOrnYecKue TEPMUHBI U MOHATUS ()KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHusM, BHJ, MONYJSALHsS, OWOCHMHTE3 Oe€lKa, HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE U JIP.);

BJIAJCHUE CHCTEMOW 3HAaHUW OO0 OCHOBHBIX METOJAaX HAy4YHOro ITO3HAHUA,
UCIIOJIb3YEMBIX B OMOJIOTUYECKUX MCCIEAOBAHUAX )KUBBIX OOBEKTOB U HKOCUCTEM
(omucaHue, M3MEpPEHHE, MPOBEACHUE HAOIIO/ICHHI), CrnocoO0aMu BbISBICHUS
Y OLICHKM aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

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

YMEHUE pellaTb MOUCKOBbIE OWOJIOTMYECKUE 3a/layd; BbBISBIATH MPUYUHHO-
CIIEICTBEHHBIE CBS3M MEX]Y HCCIECAYEMbIMA OHOJOTUYECKUMH OOBEKTaMH,
IpoLlECCAMM W SIBJICHUSMH; Je€JaTh BBIBOJABI W IIPOTHO3bl HA OCHOBAaHUU
MOJIyYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIABUTATh THUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMHU CPEICTBAMM,
bopMyaupys LEIb MCCIEIOBAHUS;, AHAIM3UPOBATH IMOJIYUYEHHBIE PE3yIbTaThl
U JIeJaTh BBIBO/IbI;

YMEHUE OLICHUBATh 3TUYECKHUE ACTIEKThl COBPEMEHHBIX UCCIEIOBaHUN B 00J1acTH
OMOTEXHOJIOTUH U TEHETHYECKUX TEXHOJIOTUN (HAaIpaBJIeHHOE 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 MpPOJOJKEHHE OHOJIOrMYEcKOro oOpa3oBaHUS

B OpTraHU3aLMsIX CPEJHETO MPOPECCHOHATIBHOTO U BBICIIET0 00pa30BaHUsL.
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COJAEPXAHUE JIEKTUBHOI'O KYPCA

MoayJb «ArpoTexXHOJIOTHH HAacTosiero u oyaymero». 10 kiaacc (34 v)

1. BuoTexHo0rus Kak Hayka (4 u)

Hctopus BO3HUKHOBEHHS HAyKH, OCHOBHBIE pa3Jeiibl, CBSA3b OHMOTEXHOJIOTHHU
C JpyrumMu Haykamu (Ouojoruei, OOTaHUKOM, 300J0THEH, MUKPOOHOJIOTHEMH,
onoxumuen, puU3nOoJIOrue, TeHETUKONW, MEIUIIMHON) U OTPACIISIMU TTPOMBIILJIEHHOCTH
(mumieBasi, Jierkas), CeJIbCKOrO XO3sUCTBa (KMBOTHOBOJICTBO, PAaCTEHUEBOICTBO)
U 3[IpaBOOXpaHeHueM, u3BectHoie By3bl 1 HUU, cBsizanHbIe ¢ OMOTEXHOJIOTHEH:

= QenepanbHOE roCy1apCTBEHHOE YUPEKIACHUE «DenepasbHbIN
uccienoBarenbekuil neHTp «dyHaameHTanbHble OCHOBBI OMOTeXHONIOruNY Poccuiickoi
akazemun Hayk» (OUL] Buorexnonoruun PAH)?;

* QenepadbHOE TOCYIApCTBEHHOE  OIOJDKETHOE  HAYyYHOE  YUPEXKJCHUE
«Bcepoccuiicknii  HaAyYHO-UCCIIECIOBATENBCKUA  HMHCTUTYT  CEIIbCKOXO3SIMCTBEHHOU
ouorexnonorun» (PI'BHY BHUUCE)?;

* QenepaibHOE  TOCYAAPCTBEHHOE  OIO/UKETHOE  HAyyHOE  YUPEXKICHHE
«DenepabHBIA UCCIEN0BATEIBCKUN NEHTP BCepOCCUICKUIT MHCTUTYT T'€HETHYECKUX
pecypcos pacrenuii umenn H.W. Basunosa» (PI'BHY ®UL] BUP)3;

* QenepaibHOE  TOCYAAPCTBEHHOE  OIO/UKETHOE  HAyYHOE  YUPEXKICHHE
«BcepoccHiiCKuil  HAYyYHO-UCCIENOBATEIbCKUM  MHCTUTYT  CEJIBCKOXO3SIMCTBEHHOU
mukpobuonorun» (PI'BHY BHUUCXM)

* denepasibHOE  TOCYIApCTBEHHOE  OIOXKETHOE  HAYYHOE  YUPEXKIIECHHUE
«DenepanbHbIl  HUCCEAOBATENbCKUNA  LEHTp WHCTUTYT LMTOJOTMU U TEHETHKHU

Cubupcxkoro otaenenus Poccuiickoii akagemun Hayky» (OIT'BHY HMIul’ CO PAH)®;

! @enepanbHOE TOCYNAapCTBEHHOE YyupexjaeHue «DenepanbHplii HCCIENOBATENbCKUI LEHTP
«PyHJ1TaMeHTaJIbHbIE OCHOBBI OMOTeXHOIOoruN» Poccuiickoi akagemun Hayk» (PUL] buorexnonorun
PAH): opunmansusrii caiir. — URL: http:/www.fbras.ru

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

3MenepanbHOEe  rOCYJApCTBEHHOE  OFODKETHOE  HayuHoe yupexaeHue «DenepanbHblii
HCCIIEI0BATENBCKUI LIEHTP BCcepocCcHiickuii MHCTUTYT T€HETUYECKUX pecypcoB pacTeHnii nmenn H.M.
Basusnosa» (PI'BHY ®UILL BUP): opunmansuerii caiit. — URL: http:/www.vir.nw.ru

4 MenepanbHOE TOCYIAPCTBEHHOE OFOHKETHOE HAYYHOE yUpexaeHue «Bcepoccuiickuii HayqaHO-
HCCJIEIOBATENIbCKUA HHCTUTYT CeJIbCKO-X03siiicTBeHHONM Mukpoouonoruny» (®PI'BHY BHUUCXM):
ournmaneueii cait. — URL: http:/www.arriam.ru

>  @enmepalbHOE TOCYAapPCTBEHHOE OIO/DKETHOE HaydHoe yupexiacHue «DenepanbHbIil
uccienoBaTeabckuil neHTp MHCTuTYT nuronoruu u reHetukun Cubupckoro otaeneHus Poccuiickoit
akagemuu Hayk» (OI'BHY ULul" CO PAH): opunmanshsiii caiit. — URL: http:/www.bionet.nsc.ru
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» QDenepanabHOE TOCYJAPCTBEHHOE ABTOHOMHOE OOpa30BaTEIbHOE YUPEKICHUE
BbICIIIET0 00pazoBaHusi «MOCKOBCKHUI (PU3UKO-TEXHUYECKUN WHCTUTYT) HAIIMOHATBHBIN
rccaenoBarensekuii nentp» (PrAOY BO MOTU)Y,

» (denepanpbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa3oBaTelIbHOE YUPEXKIICHUE
BbICIIETO oOpa3zoBaHusi «MOCKOBCKHMH TOCYAapCTBEHHBIA YHUBEPCUTET HWMEHU
M.B. Jlomonocosa» (PI'BOY BO MI'V)?;

» (denepanpbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa3oBaTelIbHOE YUPEXKIICHUE
Bbiciiero oOpazoBanusi «CankT-IleTepOyprckuii rocyaapCTBEHHBIM YHHUBEPCUTET)
(®Ir'bOY BO CII6I'Y)3;

= QdenepanabHOE TOCYJAPCTBEHHOE ABTOHOMHOE OOpa30BaTEIbHOE YUPEKICHUE
BbIcIIeT0  oOpaszoBaHus «HoBocuOuMpckuil  HalMOHAIBHBIA  HCCIIEI0BATEIBCKUM
roCyapcTBeHHbIH yauBepeute» (PIAOY BO HI'Y)4,

* QDenepanabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BhICIIEr0 oOpa3zoBaHus «PoccuicKkuil TOCYyIapCTBEHHBIM arpapHbIii YHUBEPCUTET —
MCXA wumenu K.A. Tumupszeray (®I'BOY BO PIrAY-MCXA wumenu
K.A. Tumupszea)®;

* ABTOHOMHas HEKOMMepueckas o0pa3oBaTeibHasi OpraHM3alysl BBICILIETO
o6paszoBanus «Hayuno-Texnonorudeckuii yausepcuter «Cupuycey» (HTY «Cupuyc»)®.

CoBpeMeHHbIE  HampaBJIEHUS  pa3BUTHUS  arpoOMOTEXHOJOTMH.  MeTojbl

OMOTEXHOJIOTUH B HAYKE U MPAKTUKE. JIEMOHCTpALMS BULECOPOIIUKOB' .

1 ®enepanbHOEe TOCYIAPCTBEHHOE ABTOHOMHOE O0OpA30BATENBHOE YUPEKIEHHE BBICIIETO

oOpa3oBaHusi «MOCKOBCKMHA (PU3MKO-TEXHUYECKUNH MHCTUTYT) HAI[MOHAJIBHBIA MCCIIE0BATEIbCKUN
nentp» (PI'AOY BO M®TN): opunmanshselii caiir. — URL: http:/www.mipt.ru

2 depmepanbHOE TOCYIAPCTBEHHOE OMO/DKETHOE 00pa30BaTENbHOEC YUPESKICHHE BBICIIETO
oOpa3oBaHusi «MOCKOBCKMIM TOCYAapCTBEHHBIH yHuBepcuter uMeHn M.B. JlomoHOocoBa»:
odunmanbhei cair. — URL: http:/www. msu.ru

3 MenepanbHOE TOCYIApPCTBEHHOE OIOMKETHOE O0OPA30BATENBHOE YUPEKICHHE BBHICIIETO
oOpazoBanus «Cankt-IlerepOyprckuii rocynapctBeHHbll yHuBepcurer» (®I'BOY BO CIIOI'Y):
odunmaneheii caiit. — URL: http:/www.spbu.ru

4 denepanbHOE TOCYIapCTBEHHOE ABTOHOMHOE OOpPAa30BaTENbHOE YUPEKAEHHE BBICIIETO
oOpa3oBanus «HoBOCMOUPCKHI HAlMOHANBHBIN UCCIIEA0BATENLCKUI TOCYAAPCTBEHHBIH YHUBEPCUTET
(®rAOY BO HI'Y): odurmanssrii caiit. — URL: http:/www.nsu.ru/n

@denepanbHOe TOCYJApCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE YUPEKACHUE BBICILIETO

oOpazoBanus «Poccuiickuii rocynapcTBeHHbI arpapHbiii yHuBepcuteT — MCXA wumenn KA.
Tumupszesa» (PI'BOY BO PIAY-MCXA umenu K.A. Tumupszesa): opunuanbubii cait. — URL:
http:/www.timacad.ru/

® ABToOHOMHas HeKkOMMepuecKkas oOpa3oBaTelbHas OPraHU3alMs BBICHIETO O0OPAa30BAHHUS
«Hayuno-texnonornueckuit ynusepcurer «Cupuycy» (HTY «Cupuycy): opunmanehsiii caitt. — URL:
http:/wwwe.siriusuniversity.ru/

" CM. TIpHIIOKEHHE.
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Jlabopamopuvie u npaxmuueckue pabomul

Uccnenosatenbckas padora «Co3nanne OMOJIOTHYECKH AKTHBHBIX JO0ABOK U
BUTAaMHHOB.

HccnenoBarensckas pabota «BbiBeieHHME HOBBIX COPTOB DPACTEHUH, MOPOJ
KHUBOTHBIX C 3aJJaHHBIMH CBOMCTBAMM.

Uccnenosatenbckas pabota «Co3nanue 6akTepuii, CiocOOHBIX NepepadbaThiBaTh
HE(Th U YCTPAHATDH MOCIEACTBHS €€ PA3IMBOB: ITIOCHI U MUHYCHD».

Oxkckypceus («bruorexHonorus: Hayka U KU3Hb») B By3 i HUN.

2. O01IHe NOHATHSI OUOTEXHOJIOTHH (2 1)
[lonsiTue OWOTEXHOJOTUU. 3adeM 4YeJIOBEKY OHOTEXHOJIOTHMH, B YeM uX
MPEUMYIIECTBO Mepe]] XUMUYECKUM CHHTe30M. OCHOBHBIE OOBEKTHl OMOTEXHOJIOTHU:

IMPOMBIINIJICHHBIC MUKPOOPIaHU3MbI, KJIICTKU U TKaHH paCTeHI/Iﬁ, JKHUBOTHBIX.

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

B TBOEU KU3HU.

3. OcodeHHOCTH arpoduoTexHoI0rnu (4 )

Henu u 3amaun arpoOuoTexHONI0ruu. OCHOBHBIE OOBEKTHI arpOOMOTEXHOIOTUU.
buorexHomornueckre moaxoabl JUisl HaJEKHOTO COXPAaHEHUST KOJIJICKIIUM TeHETUYECKUX
PECYPCOB paCTEHUI 1 )KUBOTHBIX. [IOHATHS O MOJIEBHIX, IN VILI0 1 KpHOKOIICKIUAX. PocT
U pa3BUTHE KUBOTO 00BEKTA B 3aMKHYTOW CHUCTEME B KOHTPOJIMPYEMBIX YCIOBHIX: KaK
3TO BO3MOXKHO.

OcCHOBHBIE TOMEIIEHHUS TSI TOJIHOLEHHOUM paOOThI J1abOpaTOprK OMOTEXHOJIOTHH
(laMuHapHas ~ KOMHaTa,  CBETOBas,  aBTOKJIaBHAas  KOMHATBHI,  TOMEIIECHUE
JUTSI IPUTOTOBJICHUS TTUTATEIBHBIX CPeJl, MOeUHas ): MX (PYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TIPHOOPHI 7SI OpraHu3aIu J1adbopaTopuu OUMOTEXHOJIOTHH, HX
GYHKIIMM W BO3MOXHOCTH (aBTOKJIAB, CyXO)KapoBo# mikad, muctwuisitop, pH-metp,
BEChl, JIaMUHApP-OOKC, CTEPUIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIUMaTudeckas kamepa, Y @-MOHHM3aTOp, XOJIOIWIBHUKA I XPAaHCHHS MMUTATEIbHBIX
cpen U ap.). MHCTpYMEHTHI IS NPUMEHCHHUS METOJOB OHMOTEXHOJOTHHM PacTECHUMN
(npemapoBajbHasi WIJIA, CKajblelb, MHUHIET, HOXHHIBI). (OCHOBBI TEXHHKH
6e3onacHocTH mpu padotre ¢ mpubopamu. OCHOBHBIE MPUOOPHI MJIsI OpPTaHU3AIUU
nabopaTopur OMOTEXHOJIOTUH: aBTOKJIAB, CyX0apoBo# mikad, auctuwstop, pH-merp,

BCCHhI, HaMI/IHap-6OKC, CTCpUIIN3aTOp HHCTPYMCHTOB, CBC€TOBAA YCTaHOBKa,
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KJIIUMaTH4ecKass kaMmepa, Y P-uoHU3aTop, XOJOAWIBHUKA Ul XPAHEHUsS MUTATEIbHBIX
cpen u ap. MHCTpyMEHTHI Al NMPUMEHEHHsS METOJOB OMOTEXHOJIOTMH PACTCHHIA:

npcrapoBajibHasA Urja, CKaJbIICIIb, ITIMHIECT, HOKHUIBI.

Jlabopamopuvie u npaxmuueckue pabomul

[Ipaktrueckas padora «KyabTypHOE pacTeHHE B KYJbTYypaJIbHOM COCYJIE: OIUIIH
pacTeHue B IPOOUPKEY.

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

pH».

4. KyJbTypa KJIeTOK H TKaHeii (8 u)

MeToapbl KyJIbTYpHI KJIIETOK U TKaHE# B cenekiuu. KamnycHas kynerypa. Kynerypa
KJIIETOK M arperaroB kineTok. Kymerypa nporormacros. Ilomydenune coMarndeckux
TUOPUIOB METOJIOM CIMSIHUS U30JIMPOBAHHBIX MPOTOILIACTOB.

Knerounas ceneknus. Mcronp30BaHue TalionInA B CEIEKIINH.

[TpumMepbl TpUMEHEHUS KYJIbTYpP KJIETOK U TKAHEW B HAYYHBIX MCCIIEIOBAHUSIX U
B npaktuke paznuuabix HUU: 3HakOMCTBO ¢ IUTEpaTypoil — HAYYHBIMU ITYOJIMKAIIASIMU
0 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHUS, )KUBOTHBIE).

XapakTepucTUKa KIETOK, KyJbTHBHUPYEMBIX IN Vitro. MopdoreHeTHIecKue myTu
pa3BUTHS KJISTKH iN Vitro.

N3BecTHbIE KOJJIEKIMH OMOTEXHOJOTUYECKHX OOBEKTOB — HMX pOJib, 3a/ayH,
coctaB, mnpuMmepbl (IN VIIr0 KOJUIEKIMM  pPACTCHHWH, KOJUICKIMH  IIITAMMOB
MUKpoopraHu3MoB. CeMuHap 1Mo IPOYUTAaHHOU JTUTEpaType, NOKIAIbl 00YJaIOIUXCS).

buotexHoIOrMs NPON3BOACTBA KYJIBTYPbI KIIETOK, TKAHEW U OPTaHOB PACTEHHI.

Jlabopamophvie u npakmuueckue pabomul

[Ipaktuueckas padora «IIpoTomacTel KIETOK.

Uccnenoarenbckast pabora «CyliecTBYIOIME KOUICKIIUA KJIETOK U IITaAMMOB
B Poccuu u ux poiib B pa3BUTHUHU T€HETUYECKUX TEXHOJIOTUIN».

UccnenoBarenbckas padora «I'.JI. KapneyeHko Kak TeHeTHK-IKCIEPUMEHTATOP

U OMOTEXHOJIOD.

5. IluTaTebHbIE CPeIbI VI ATPOOHOTEXHOIOT T (2 1)

Makpo- ¥ MUKPORJIEMEHTBI, HICTOYHUKHU YIJIEBOJAOB, BUTAMHUHBI, JKEJIIMPYIOIIHE
areHThl. THUIBI MATATENBHBIX CPEL — JKUJIKUE U TBEPJIBIE.

[lutaTenbHble cpeabl UIsi OMOTEXHONOTMM pacTteHuil. Pa3paboTka HOBBIX

IMATATCIBbHBIX CPCO, B TOM YHUCJIC BKIIFOYAIOIINX 6I/IOCTI/IMy.]'I}ITOpBI N APYTUC pErysiToOpsbl
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pocra. MeToapl ONTUMU3ALMM IUTATENBbHBIX cpel. (OCHOBHBIE KOMIIOHEHTBI
NUTATENIbHBIX cpell (MaKpO3JEMEHTbl, MMKPOAJIEMEHThl, HCTOYHUKU YIJIEpOJa,
BUTAMHHBI, JKEJIUPYIOIIUE areHThl, PEryJsaTopbl pocTta). YpoBeHb pH nuTaTenbHOU

Cpeabl U €ro BIMSHUE HA pa3BUTHE pacTeHui. Becsl, pH-MeTp.

Jlabopamophvie u npakmuueckue pabomul

JlabopatopHasi pabota «lluTareiabHble Cpelbl M YCIOBHUS KYJbTUBHPOBAHUS,
KYJbTYpPbl PACTUTEIIBHBIX KIIETOK U TKAHEW».

[Ipaktuueckass pabora «llpuroroBieHne CTOKOBBIX (MATOYHBIX) pPacTBOPOB
MaKpo- 1 MUKPO3JIEMEHTOB MUTATEIbHON cpeibl 1o nponucu Mypacure u Ckyray.

[Ipaktuueckass pabotra «lIpuroTroBiaeHuEe MNUTATENBHBIX CpPEI VIS BBEIACHUS

B KyJIBTYpY IN Vitroy.

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

Poct wu pasButrue pacrenuii. OcrtanbHble JTambl OHTOreHe3a. (OOmme
3aKOHOMEPHOCTH POCTA PACTEHUM.

OcHoBHBIE KJIacChl (PUTOTOPMOHOB (QyKCHHBI, HUTOKUHHUHBI, THOOEPEIINHBL,
ABK, sTriieH u np.) U X PyHKIIMU Ha pa3HBIX dTaax 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 HaJIN4HUA (I)HTOFOpMOHOB B IIMTATEILHOU cpeach».

7. BuorexnoJiorusi pacrenni (10 u)

Bo03MOXXHOCTH TIpUMEHEHHUsT arpoOMOTEXHOJOTUH B CEJNEKIUH, CEMEHOBOJCTBE
Y TUTOMHUKOBOJICTBE.

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

VYckopeHHass U TpaJuLMOHHAs CENEKUUs: COKpallaeéM CPOKH IMOJYyYEHHUS HOBBIX
coptoB. OcHOBHBIE MeTOnbl cenekuuu. ['nOpunuzanus. d@opmel ordopa. OCHOBHBIE
HANpaBJICHUS] CEJCKUUU: YIYy4IIeHHE YpOKaWHOCTHU, YCTOMYHMBOCTH K OHMOTHYECKUM
U a0MOTUYECKUM (PpaKTOPaM.

O310poBIlIeHHE pAaCTEHUH OT BHUPYCOB C IMOMOIIBI0 METOJOB OMOTEXHOJIOTHH:

MCTO/JbI KYJIbTYPBI allTMKAJIbHBIX MCPUCTCM, TCPMOTEPAIIUN, XECMOTCPpAIIU, KPUOTCpaIlun
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U KOMIUIEKCHOW Tepanuu. llonydeHne 0310pOBIEHHOIO MOCANOYHOTO MaTrepuana —
KITyOHe# kapTodest U CaKEHIEB TUI00BBIX KYJIBTYP.

KynbTuBupoBaHue pacTUTEIHLHOIO Marepuaia B KyJabType IN Vitr0: oCHOBHBIC
MPUHLUNBI U MOJENIN KYyJIbTUBUPOBAaHMSA. KallyCcOoreHes, CyClEH3WOHHBIE KYJbTYPBI
pacteHuil. MUKpOpa3MHOXEHUE pacTEHUH. DKOHOMHYECKUU A(PPexT oT BHEApEHUS
METO/I0B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenue pactenuii. Kpuonporekropsl. [locTkpuorenHast pereHeparusi.

buonornyeckue cpeiacTBa 3alllUThl PACTEHHI: NPEHMMYIIECTBA U IMEPCIEKTUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ JKUIKUM a30TOM, KpUOTIPOOUPKHU.

Jlabopamophuie u npakmuueckue pabomoi

[Ipaktnueckass pabora «Pa3MHOXXEHHE IUIOJIOBBIX PACTEHUH YEpPEHKOBAHHEM
Y MUKPOPa3MHOKEHUEM — IPUMEP MAJIMHBI (WM 3€MJITHUKH, €KEBUKH, CMOPOIUHBI)».

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

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

UccnenoBarensckass pabora «Kak mogyyaroT MOTOMCTBO  BEIr€TaTUBHO
Pa3MHOXKAEMBIX KYJbTYp €CIIM HE CEMEHAMU ?»

UccnepoBarenbckass pabora  «BelpanmuBaHue pacTeHUd B IPOOUpPKE».

UccnenoBarenbckast padora «Kak 00Xbsi KOpOBKa ypoxkail crmacana —

O COBPEMEHHBIX CIIOCO0aX OMOJIOTMUECKON 3aIUTHI PACTEHUID.

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cejiekmum». 11 kimacce (34 u)

1. T'eneTnueckue pecypcbl Poccun (6 )

CrpaTernuu COXpaHECHUs] TeHeTHYecKuX pecypcoB. CoxpaHeHHe pacTeHuit in Situ
u eX Situ.

buopecypcubie kommekuum Poccum. Koisekimuss reHeTM4ecKHx pecypcoB
pactenuit BUP. T'epbapuiit bBUH. Komnekiusi reHeTHYecKux pecypcoB >KUBOTHBIX
BHUUI'PXKX. Komnekuuu kinetok U mramMoB BHHMUCXM. JleMoHcTpalus

BHJICOPOJTMKOB..

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

Poccumn» (BeIOpaTh 11000# JOKIIAl M IOATOTOBUTH 110 HEMY COOOIIICHHE).

! Cm. mpunoxenue.
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2. OCHOBBI TeHETHKH M ceJieKnuu (8 )

HacnenctBeHHOCTh M U3MEHUUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3mMeHunBOCTh MyTaIllMOHHAS U MOAU(PHUKAIIMOHHAS.

['eH — wMaTepualbHBII HOCUTEIb HACJIEACTBEHHOCTH W  HU3MEHYHUBOCTH.
HyxiienHoBble KMCHOTHI. JIOKalM3alns F€HETUYECKOro mMaTepuana B KieTke. JleneHue
kierok. Permmmkanus JIHK. OcHoBHas qormMa MonexyspHoi ouonoruu. TpaHCKpuUIus.
Tpauncnsauus. Myranuu.

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

B 1920 u 2020 rr. JIemoHcTpanus BH,Z[COpOJIHKOBl.

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

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

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

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

[IpupoIHO-TpaHCTEHHBIE PACTCHMUSI.

Pacrenusi-6uodadbpuku.

buoTrexHonornueckue MeTOIbl B CEIEKIIUHA PACTCHUM.

['eHeTnueckoe peNaKkTUPOBAHHWE KYJIBTYPHBIX PpACTEHUUA. YeM TIeHEeTH4YeCcKoe
peAaKTUPOBAHUE OTIUYAETCS OT TEHETHUECKOW MOU(BUKAITIH.

[Torck HOBBIX T€HOB-MHUIIIEHEH: CylecTByoIIMe MeToAMKH. [IpoBeaenue in silico
aHaam3a.

['eHHass WHXXEHEpUsT 3€PHOBBIX KyJIbTyp. ['€HHass WHXKEHepus XJIOMYaTHUKA.
I'ennas wHxeHepusa tomara. ['eHHas wHXeHepus cou. ['eHHas MHXKEHEpHUs IJI0JIOBBIX

KynbTyp. I'eHHas umxenepus kaprodes. JleMoHCTpanus BUAEOPOIUKOB?,
YIAbTY

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

MUIIIEHEHN I PEAAKTUPOBAHUS KYJIBTYPHOTO pacTeHUs (Ha BEIOOD)».

4. UnxxeHepus B 6uoJi0oruu :KuBOTHBIX (5 1)
CoBpeMeHHBIE METOAbl B JKMBOTHOBOJCTBE: TpPaHCIUIAHTALUS 3MOpPHOHOB,

XUMCEPHBIC )KNBOTHBIC, KIIOHUPOBAHUC.

! Cm. mpunoxenue.
2 CM. TIpHIIOJKEHHE.
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I'ennas HHXXCHCPHUS B )KUBOTHOBOJICTBC.

Jlabopamopuvie u npaxmuueckue pabomol

[TpakTuaeckas padota «IIpoBenenue in Silico ananm3a 1S MOMCKA HOBBIX TEHOB-
MHUILICHEH [T PeIaKTUPOBAHMS KUBOTHOTO» (Ha BHIOOD).

HccnenoBarenbckas pabora «['¢HHas WHXCGHEPUS JKUBOTHBIX: apTryMEHTHI

32 U MIPOTHUBY.
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TEMATHYECKOE INTAHUPOBAHUE

5 Konuuecmeo
Temuvl 3anamuil OcHosHoe coOepoicanue Buowt oesmenvrnocmu obyuarowuxcs
yacos

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 pazzgensl 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, IOPOJ
’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, JKUBOTHBIX,
MHUKPOOPTaHU3MBI.

OnuceIBaTh mporece
OMOTEXHOJOTUYECKOTO MPOU3BOICTBA.
XapakTepu3oBaTh pa3IuyHbIC

00BEKTHI OMOTEXHOJIOTHH.
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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

JUJIS1 HAJIEAKHOTO COXpaHEHUs
KOJUIEKIINI TEHETUYECKUX PECYPCOB
pacTeHUH U )KUBOTHBIX. [loHATHS

0 MOJIEBEIX, IN VItro

Y KpUOKoJUIeKIusaX. Poct u pa3surtue
KHUBOTO O0OBEKTA B 3aMKHYTOU
CHUCTEME B KOHTPOJHUPYEMBIX
YCJIOBHUSIX: KaK 3TO BO3MOKHO.
OCHOBHBIC TTOMEIICHUS

715 TIOJTHOTIEHHOM paboThI
nabopaTopur OMOTEXHOJIOTHUU
(JramuHapHas KOMHaTa, CBETOBas,
aBTOKJIaBHAs KOMHAThI, IIOMEIIICHHUE
JUJISL IPUTOTOBJICHUS MTUTATEJIbHBIX
cpen, MoeuHas): X (PyHKIIMOHAII

1 OCOOCHHOCTH.

OcHOBHBIE TPUOOPHI

JUISL OpTaHU3aliK J1a00paTOpPUHN
OMOTEeXHOJIOTHH, UX QYHKIIUU

Y BO3MO>XHOCTH (aBTOKJIAB,

CYX0>KapoBO# 1IKad, AUCTHILIATOD,

Buowt oesmenvrnocmu obyuarowuxcs

OnuceIBaTh MPOLIECC COXPAHEHUS

Y Pa3MHOKEHUS PACTEHUN

B KOHTPOJIUPYEMBIX YCIOBHUSAX CPE/IBI.
XapaktepusoBath (pa3sl pocTa

Y Pa3BUTHS PACTEHUH B 3aMKHYTOU
CUCTEME.

Paznnyate npenmyniecTsa

Y HEJIOCTATKHU PA3JIUYHBIX TUTIOB
KOJUIEKIUH.

CpaBHHBaTH 3TaIbl padOTHI

B J1a00OpaTOpru OMOTEXHOJIOTHH.
BrisiBnsiTe HanOosee 3 HeKTUBHBIC
npUEMBI JUIsI COXpAHEHHUs 00pa31ioB
PacTEeHUN U )KUBOTHBIX.
XapakTepu3oBaTh 0COOEHHOCTH
cTpoeHus U (YHKIIMU 00pa3lioB
pacTeHui.
DopMynupoBaTh u OOBSCHATH

MIPUHLINI KPHOKOHCEPBALIUH PACTEHUI
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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,
XOJIOAMJIBHUKY JIJ1s1 XpaHEeHUSI

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 UIJIa, CKAJIbIENb,
MMUHLIET, HOKHULBI.

[IpakTuueckas pabora «KynpTypHoe
pacTeHHE B KYJIbTYPaJIbHOM COCYJIE:
OTUIIN PACTEHHUE B IPOOUPKEN.
Hccnenosatensckass 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 JKUBOTHBIX.

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 xoysIeKIMK pacTEeHHH,
KOJUIEKIIUH 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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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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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 NUTATENBHBIX 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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6. Perynaropsl pocra Kak
dakTopsl ycnexa

OMOTEXHOIOTHUU paCTCHHﬁ

Koauuecmeo
4yacos

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.

OHJIOTEHHBIE U YK30TCHHbBIE
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 QyHKIUU pErynsTopoB
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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/. BUOTEXHOJOTUs PACTEHUI

Koauuecmeo
4yacos

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
YCKOPECHHOHU U TPaAULIMOHHON
CENIEKIIUH, MUKPOPA3MHOKEHUS,
03JI0POBJIEHUS PACTEHUM.

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

BriaBaars Hanbosiee 1 HaMMeHee

32



Temwl 3auamuii

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
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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 CIIOCOOBI
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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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 reHeTUUECKOTO

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 paborta
«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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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-MUILICHEH
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 IPOIECC KIETOYHOU

Y TEHHOM MHYKEHEPUH PACTECHU,
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

PackpriBaTh cogepkanue TEpMUHOB
Y IOHATHUH.

OnuceIBaTh TPaHCIIJIAHTALIHIO
AMOPHUOHOB, XUMEPHBIX ’KUBOTHBIX,
KJIOHUPOBAHME.

XapakTepu30BaTh TPAHCILIAHTALIUIO
SMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

Paznuuars TpancriaHTanuio

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 QYHKIIHMH.

dopMynupoBaTh U OOBACHSTH
MPUHITUI TEHHOW WHKEHEPHH,
TCHETHYECKOTO PETAKTUPOBAHUS

1 TCHETUYECKOM MOIU(DUKAITIN
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IMPUJIOKEHHUE. ®NJIBMbI 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

HoxymeHnTanbublii puiibM «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 nukiIa «Matpuna Haykm». Science and plants. Hayka u pactenus.
3epunoboboBeic. — 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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