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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh U HA3HAYEHHE MPOTrPaAMMBbI

PaGouast mporpamma 31eKkTUBHOTO Kypca «COBpEeMEHHBIE arpoOMOTEXHOJIOTUIY
JUISL cpeiHero odIero oopasoBaHus (Jajgee — mporpaMmma) pazpadboraHa B COOTBETCTBUU
¢ TpeboBanusiMu DenepalibHOrO TOCYIapCTBEHHOIO 00pa3oBaTEIbHOTO CTaHIapTa
cpennero o6Omero oo6pazoBanusi (OI'OC COQO), opueHTHpOBaHA Ha oOOecIEUCHUE
UHAMBUIYAbHBIX TOTPEOHOCTEH OO0y4alolmuMxcsi M HalpaBieHa Ha JOCTHXKEHHUE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBbI CPEIHETr0 OOIIero oOpa3oBaHUs C
Y4€TOM BBIOOpA YJaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHHUHA JJICKTUBHBIX KYPCOB. ITO
MO3BOJISIET O0ECNeunTh €IUHCTBO 00s3aTenbHbIX TpeboBanuiit ®I'OC COO Bo BceM
IPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHusl: HE TOJIBKO Ha YPOKE, HO U 3a €ro IpejieaMu.

Hacrosmmuit kypc npemHa3HadyeH s yriyOJeHHOTO M3Y4YeHHUsS OHMOJIOTHYECCKUX
SBJICHUM U 3aKOHOMEPHOCTEH, paciiupeHusi 0a30BbIX 3HAHUN, PA3BUTUS MPAKTHUUECKHUX

YMEHUI U HAaBBIKOB B COBPEMEHHOU OMOJIOTHH.

AKTYaJBLHOCTH peaju3aiuu MporpaMmmbl

[TporpamMmoii mpemycMoTpeHO (OPMHUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHS 3HAHWW, a TaKKe TMPAKTUYECKOrOo OmbiTa padoThl C  JIaOOpaTOPHBIM
00Opy/IOBaHUEM, OBJAJICHUE MPUEMaMHU HCCIEI0BATENbCKONW AESTENIbHOCTU. MeToabl
opranm3ain ~ 00pa3oBaTENIbHONM W HAYYHO-MCCIIENOBATENLCKONM  JI€ATEIHHOCTH
npexycMarpuBaoT (GOpMUPOBaHHE Yy OOy4aroUIMXcs HECTaHIAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOO bl CAMOBBIPAKEHUSI M UHIMBUIYATbHOCTU CYKICHHM.

Jlyis oyTHOTO y4eTa MOoTpeOHOCTeH O0yJaromuxcsi B MPOTrpaMMe HCIIONIb3YEeTCs
muddepeHIUPOBAaHHBIN TIOAXO0/, YTO CTHUMYJIUPYET OOYydYaromIerocss K YBEIMUYEHHUIO
MOTPEOHOCTH B MHANBUAYATbHOMN, HHTEIJICKTYIbHON 1 TTO3HABATEIILHON JCSTEIHHOCTU
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATEILCKUX HABBIKOB. [I[porpamma ctaneT BOCTpeOOBaHHOM
B TMEpBYIO oOdYepelb OOy4yalollUMHCS, KOTOpPhlE HMMEIOT CTOMKMM  HMHTepec
U COOTBETCTBYIOIIYI0 MOTHMBALIMIO K HM3YUYEHHUIO MPEJIMETOB ECTECTBEHHO-HAYYHOIO
IIMKJIa, ECTECTBEHHBIX HAYK U TEXHOJOTHUH.

B Hacrosimiee Bpemsi OMOJIOTHYECKOE OOpa3oBaHUE JIODKHO OOECIEYUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTHYECKYIO, SKOJOTHYECKYI0 U MPUPOIOOXPAHUTEIBHYIO

I'paMOTHOCTbD.



3HaHus B 00JaCTM OCHOBHBIX OMOJIOTMYECKUX 3aKOHOB, TEOpUU U uaeH
(GOpMHPYIOT HPAaBCTBEHHBbIE HOPMbI W MPUHIUIBI OTHOIICHHS K UBOW MPHUPOJE.
B kadecTBe IEHHOCTHBIX OpPHUEHTUPOB OHMOJOTUYECKOTO OOpa30BaHUSI BBICTYMAIOT
O00BEKTHI, U3y4YaeMble B Kypce OHOJIOTMHM, K KOTOphIM Yy ydammxcsa (opmupyercs
LEHHOCTHOE OTHOILIEHHE. [Ipr 3TOM BEylIyI0 pOJIb UTPAIOT IO3HABATEIBHBIE LIEHHOCTH,
TaK KaK JTaHHBI y4eOHBIN MpEeAMET BXOAWT B TPYMIY MPEIMETOB MO3HABATEIHHOTO
LMKJIa, TJaBHasg LEJdb KOTOPBIX 3aKIIOYAETCSd B HM3YYEHHH COBPEMEHHBIX CIOCOOOB
perieHus TI00aNbHBIX MpobOJieM coBpeMeHHOCTH. [IporpaMma mpecieayeT He TOJBKO
oOpa3oBarenbHble, HO M BOCIUTATEIbHBIE II€JIM, IOCKOJIbKY OHa CIIOCOOCTBYET
(OpPMHPOBAHUIO IKOJIOTMUYECKOTO U OMOTEXHOJIOTMYHOTIO MBILUIEHHS Y MOIPAcTalOIIEro

ITOKOJICHUA.

BapuaHnTtsl peanu3zanuu nporpaMMsbl 4 GopMbI NPOBEACHUA 3AHATUI

Peanuzanus nporpaMmel npeanosiaraeT UCIoiab30BaHUEe GopM pabOThI, KOTOPbIE
MPEAYyCMaTPUBAIOT AKTHUBHOCTh M CaMOCTOSITEIBHOCTh OOYYalOlMXCS, COYETaHHE
WHIUBUYAIbHOM M TPYNNOBOW pabOThl, MPOEKTHYHD M  HUCCIEN0BATEIBCKYIO
JesTeNIbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh 00YYaIOIIKXCS B TAaHHYIO BHEYPOUHYIO
JESTeNIbHOCTh IO3BOJIUT OOECMEYUTh UX CaMOOIpENeJeHHe, pPACIIUPUTDh 30HBI
MOMCKAa CBOMX HWHTEPECOB B pa3JIMYHBIX cQepax eCTeCTBEHHOHAYYHbIX 3HAHH,
MEPEOCMBICIUTh CBOU CBSI3M C OKPYKAIOIIMMH, CBOE MECTO CPeId APYTux JHOJEH.
B nenom peanusanus mnporpaMmbl BHOCHT BKJaJ B HPaBCTBEHHOE U COLIMAIIBHOE
dbopMupoBaHUE TUYHOCTH.

[Iporpamma MoOkeT ObITh peanm3oBaHa B padore ¢ oOywarommmucs 10 m 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX IPETyCMOTPEHBI
Takue (opmbl palbOThl, Kak Oecedbl, JIUCKYCCHM, MAacCTep-KJIacChl, 3KCKYpCHH
Ha TPOM3BOJICTBO, aHAJIM3 KEMCOB, BCTPEUU C MPEJCTABUTEISIMU Pa3HbIX Mpodeccuid,
npodeccuoHanbHble MPOObl, KOMMYHHUKATHBHBIE M JI€JIOBBIE WIPBI, KOHCYJIbTALIUU
nejarora u ncuxoJiora.

[Iporpamma MokeT OBITh peaii30BaHa B TEUEHHE OJHOTO YYeOHOro Toja
¢ obyuaromumucs 10 u 11 kiaccoB, eciii 3aHATHS MPOBOJSATCS 2 paza B HEACIIO.
Nnu B TedyeHue ABYX JIET, €CIM 3aHSATHS MPOBOJATCA | pa3 B HENENO IS KJIACCOB

OMOJIOTHYECKOTr0 WM OMOTEXHOJIOTHYECKOTO HapaBICHH.



B3anmocBs3b ¢ padoyeil nporpaMMoil BOCIIMTAHMS

[Iporpamma 3J€KTUBHOIO Kypca pa3paboTaHa ¢ y4eTOM peKOMEHJaIui padbouei
MpOrpaMMbl  BOCIHUTAHUS, YYUTHIBAET TICUXOJIOTO-TIEIATOTMYECKUEe  OCOOEHHOCTHU
JAHHBIX  BO3pPACTHBIX  KaTeropuil.  OTO  MO3BOJSET HA MPAKTUKE COEAUHUTH
00y4Yaromlyto U BOCIIUTATENbHYIO JIEITeIbHOCTD €/1arora, OpUEHTUPOBATh €€ HE TOJIBKO
Ha WHTEJUIEKTyallbHOE, HO M Ha HPABCTBEHHOE, COIMAIbHOE pa3BUTHE peOeHKa. ITO
IPOSIBIISIETCS B!

— BOCIHUTAHUU OCO3HAHHOW 3KOJIOTMYECKHU MTPABWJIBHOW MOTHBALIUH B IMOBEICHUU
U JIeITeIbHOCTH uepe3 (HOpPMHUPOBAHME CHUCTEMbl  YOEXKIEHUH, OCHOBAHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJICHUU JIMYHOCTH OOyYarommxcsi Kak IIeJIOCTHOM, HaXOsIIeHCs
B TAPMOHUU C OKPY’KAIOIIUM MUPOM, CIIOCOOHOM K PEIICHUIO SKOJIOTMYECKUX MPOOIIeM;

— IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEaIU3alUU IPOrpaMMbl BHEYPOUHOU
JeSTeIbHOCTH, HALISANIUX CBOE OTPAXKEHUE U KOHKpPETU3aluio B (heiepanbHOi paboueit

IIporpaMmbl BOCITMTAHHA.

Oco0enHocTu padoThI megarora Mo NporpaMmme

3ajaya memarora  COCTOMUT B TOM, UTOObI  CONPOBOXAATh  IPOLECC
npodeccruoHanbHON OpUEHTAIIMKA O0YYAIOIINXCS, PACKPbIBas MOTECHIIMAM 00YYaIOIIUXCS
4yepe3 BOBJIEUEHHE B MHOrOOOpPa3HYIO0 JEsTeIbHOCTb, OPraHM30BAHHYIO B pa3HbIX
dbopmax.

[Ipu »TOM pe3ynpTaToM pabOThl TeAarora B TMEPBYI O4Yepelb SBISIETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yNbTaTOB IMENAror MOXKET JIOCTUYb,
yBJIeKasi peO€HKa COBMECTHOW U MHTEPECHON UM 000MM JeSTENIbHOCThIO, YCTaHABINBAs
BO BpeMs 3aHATHH J00pOXKenaTeabHylo, MOAJEPKUBAIOILYI0 aTMochepy, Hachlas
3aHATHS LEHHOCTHBIM cojJepkaHueM. Kpome Toro, mporpamma HOpeaycMaTpHUBacT
OpraHu3alMI0 SKCKYpPCHUH, MpocMoTp (GUIbMOB U 3anuceid TB-nporpamm.

[Ipy wu3yyeHum o0OydHarOIIMMUCS  TPOrpaMMbl  TEAaror  OCHOBBIBAETCS
Ha HECKOJIbKUX OCHOBOIIOJAralolUX MPUHIIUIIAX O0yYEHUS:

— MPUHIMUI WHTETPATUBHOTO TMOJAXO0Ja K OOY4YeHHIO. DTOT MNPUHIMUI HMEET
NEPBOCTENEHHOE 3HAYEHHE, TaK KaK YCBOCHHUE MOJYy4YaeMbIX 3HAaHUN 10 OMOTEXHOIOTUU
IpEarojaracT TECHYK B3aUMOCBS3b pasHbIX YypoBHeH. IlepBblii ypoBeHb —
MEXITPEAMETHBINA — TIPEINoaraeT B3auMOCBs3b OMOJIOTUN ¢ KYPCOM MO XuMuu. Bropoi
YpOBEHb — TMpEeIMETHBII — OO0YCJOBIE€H B3aMMOIPOHUKHOBEHHEM  Pa3HBIX

OMOJIOTHYECKUX KypCOB (OOTaHUKH, 300JI0TUH, PUZHOJIOTHH U JPYTUX) B MPOIEcce



CTaHOBJICHHS] U M3y4deHHUs OuoTexHosioruu. Kpome Toro, Jioruka OCBOEHUs maTepuasa
MpPOrpaMMBbl TperoaaraeT JBHKEHHE OT OOIIero K YacTHOMY M, HA HOBOM YypOBHE,
BO3BpAIICHUE OT YACTHOTO K OOIIeMYy.

— NPUHLMI HATJISITHOCTH;

— TIPUHLUI JOCTYITHOCTH;

— NPHUHLMI OCO3HAHHOCTH.

Cxema npoBeIeHHs 3aHITUI IO POrpaMMe:

1. OObscHEHHE TEOPETUUECKOr0 MaTepurasa 1o TeMe.

2. TloaroToBka K J1abOpaTOPHOMY HIIM IPAKTHUECKOMY 3aHITHIO, 00CYXICHHE
00BEKTOB JUIsl IPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne MNpaKkTUYECKOTO 3aHATUS — OCHOBHAas 3a7adya OCBOCHUE
METOJI0JIOTUH JAHHOTO SKCIIEPUMEHTA.

4. Ananus PE3YIBbTATOB 3KCIICPUMCHTA.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUSA J3JEKTHUBHOI'O
KYPCA « COBPEMEHHBIE AT'POBUOTEXHOJIOT UN»

3aHATHS B paMKax IIpOoIrpaMMbl HaAIIPpABJICHBI Ha oOecrnecueHue JOCTHIKCHHS
O6y‘{aI-OHII/IMI/ICH cIcayrommux JHUYHOCTHBIX, MCTAIIPCAMCTHBIX W  IIPCAMCTHBIX

O6paBOBaTCJII>HI>IX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:
8 chepe epajicOancKo2o 60CNUMAHUA!
— TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATCTLHOCTH TIPH BBITIOJHECHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
— CIOCOOHOCTH OMNpPEAENsATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM XU3HH U OOBICHSITH €€
— TOTOBHOCTb K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUSI YUCOHBIX,
MO3HABATENLHBIX W HCCIENOBATEIbCKUX 3a7a4, YBAKUTEIbHOMY OTHOIICHUS
K MHCHHIO OIMTOHEHTOB IMPHU OOCYKIECHWU CIOPHBIX BOMPOCOB OMOJIOTHYECKOTO

coAep KaHUs;

6 cghepe nampuomuuecko2o0 60CNUMAHUAL
— ILEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACIECIHUIO W IMAMSATHHUKAM IPUPOIBI,
NOCTHXeHUAM Poccuu B HayKe;
— CHOCOOHOCTh OLIEHMBATH BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJOrMH, TOHMMAaHUE 3HAa4YeHUs] OMOJOTMM B MO3HAHMM 3aKOHOB MPUPOJIBL,

B JKU3HH YCJIOBEKAa U COBPEMCHHOI'O 06HICCTBa;

8 cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHUSL:
— CNHOCOOHOCTHh OIICHWBATh CHUTYAaIllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,

OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI 1 ICHHOCTH,

— OCO3HAaHME JJUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

6 C¢€p€ acmemudeckoeo 60cCnumaHusl.

— IIOHHMMAaHHEC SMOIITMOHAJIBHOI'O BO?;)ICﬁCTBHSI KUBOM MMpUPOALI N €€ ICHHOCTD,

6 cihepe pusuueckoco socnumanusi:
— TIOHMMaHME IIEHHOCTH 3JI0POBOTO M 0€30MaCHOI0 00pa3a KU3HHU;
— OCO3HAaHME TOCJIEACTBUI W HENMPUATHE BPEAHBIX NMPHUBBIUEK (yHmOTpeOIcHUE

AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);



8 cqhepe mpy008020 BOCNUMAHUA:

— TOTOBHOCTh K aKTUBHOH JEATETbHOCTH OHOJOTHYECKOW U DSKOJIOTHYECKOH
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATh U CAMOCTOSATEIIHLHO
BBITIOJTHSTH TaKyIO JIEATCITbHOCTD;

— HHTEpeC K MPAKTUICCKOMY H3YUCHHIO MPOQECCHIA, CBI3aHHBIX C OMOIOTHEIH;

— TOTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHMIO U CaMOOOPA30BAHUIO HA MTPOTSKECHUH

BCEH KM3HU;

8 chepe IKON02UYECKO20 BOCNUMAHUSL:

— JKOJIOTMYECKH IE€JIECO00pa3HOE OTHOIIEHUE K MPUPOJEC KaK HCTOYHHUKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS;

— TIOBBIIICHUE YPOBHS  JKOJIOTMYECKOW KYJIBTYpbl: MPUOOPETCHUE  OIbITA
IJJAHUPOBAHUSI  TOCTYNKOB W OLIEHKM WX BO3MOXHBIX  IOCJIEICTBUM
JUISL OKPY KAKOLIEH Cpebl;

— CIOCOOHOCTH HCIOJIB30BaTh MPUOOpETaeMble TMPU H3YYCHUU OHOJOTHHM 3HAHUSA
U YMEHHS TIpU pelieHuH TpoOjieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIIOZICHHE TPaBWJI  TOBEJICHUS B  MPHUPOJIE,
HANpaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B HSKOCUCTEMaxX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

— AKTUBHOE HENPUATHE JICUCTBUU, MPUHOCAIINX BPEI OKPYKAOUIECH MPUPOTHOU
cpezie, yMEHHUE MPOTHO3UPOBATh HEOIArOMPUATHBIC IKOJIOTUUECKUE TIOCIIECICTBUS

MPEANPUHUMACMBIX JIEUCTBUN U TTPEIOTBPAILATH UX;

8 cghepe HayuHo20 NO3HAHUA:

— mMoHMMaHHWe creuudukd OWONOTMM KAk HAyKd, OCO3HAHHWE €€  POJu
B ()OPMHUPOBAHUHU PAIMOHATHHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHNE IIEJIOCTHOTO
IIPEICTABIICHUS 00 OKPY)KAIoIeM MHUpPE KaK O €IWHCTBE TPHPOABI, UYETOBEKa
¥ 00IecTBa, B MO3HAHUU TPHPOJHBIX 3aKOHOMEPHOCTEH M pelieHur MpoOsiemM
COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

— yOCXKJICHHOCTh B 3HAYUMOCTH OWOJOTUM IS COBPEMEHHOW ITMBWIIM3AIUU:
oOecrieueHrne HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECypCHBbIE TPOOJEMBbI  Pa3BUTHSA
YeJIOBEUECTBA; TOMCK IMyTEH BBIX0JIa M3 III00ATBHBIX 3KOJIOTHUECKUX TMPOOJIeM
u o0ecreyeHue TMepexola K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATIHLHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB

JKW3HHU;



3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOIMUYECKHUX 3HAHWN B LEJISX MOBBIIICHHUS
o0IIIe KyJIbTYpbl, €CTECTBEHHO-HAYYHOH I'DAMOTHOCTH KaK COCTaBHOM 4YacTh
(YHKITMOHAIBHOW TPaMOTHOCTH OOydarommxcs, (GOpMHPYeMOH NpHU W3YYCHHU
OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB II0O3HAHUS, HCIIOJIb3YEMbIX B ©CTECTBECHHBIX
HayKaX, CIOCOOHOCTh WCIOJIb30BaTh IIOJydaeMble 3HAHHWS JUIS  aHajau3a
1 00BSICHEHUS SBJCHHUH OKPYKAIOIIEr0 MUPa U IMPOUCXOAAIINX B HEM H3MCHEHHIA;
yMEHHE JeaTh OOOCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HaydHBIX (DaKTOB
Y UMCIOIIMXCS JTAHHBIX C IEJBIO TOJydeHUS JOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTh ~ CAMOCTOSITEJIGHO  HCIOJB30BAaTh  OMOJOTMYECKHE  3HAHHUS
JUTS PEIIeHUs IPOo0JIeM B pealbHBIX JKU3HCHHBIX CUTYAIIUsX;

OCO3HaHWE IIEHHOCTH HAyYHOH JAESITEIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOSKTHYIO M HCCIICI0BATEIBCKYIO JIEATSIBHOCTh HHINBUYAIbHO U B TPYIIIIE;
TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHMIO,
K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHHMHA 110 OHWOJOTMM B COOTBETCTBUHU

C ’KU3HCHHBIMH HOTp€6HOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATDI:

6 chepe o06nadeHusn YHUBEPCATbHBIMU YUEOHBIMU NO3ZHABAM ETbHLIMU OCUCM GUAMU:

Oaszoevie nocudecKkue 0eucmaeust.

CaMOCTOSITENILHO (POPMYJIMPOBAThH U aKTyaJIn3UpPOBaTh MPOOIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

UCITIOJIB30BATh IPU OCBOECHUH 3HAHMI IPUEMBI JIOTHYECKOTO MBILUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUA, KiIaccupukanuu, oOO0OIIEHUs), PaCKpbIBaTh CMBICI
OMOJIOTMYECKUX MOHATUM (BBIACNATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATh
CBSI3M C IPYTUMU NOHSITHSAMU );

ONpENENATh LENH JEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C MOCTABIEHHBIMU LIEJISIMU;
UCIIOJIb30BaTh OWOJIOTMYECKUE MOHATHUS ISl OOBSICHEHHS (PAKTOB M SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKHUE paCCyk ACHUS (MHAYKTUBHBIE, I1€TyKTUBHbBIC, 10 aHAJIOTUN),
BBIBIIATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHsI B PACCMATPHUBACMBIX SIBICHUSX,

(GbOpMyIMPOBATH BHIBOBI U 3aKITIOUCHUS;



— INIPHUMCHATH CXEMHO-MOACJIBHBIC CPpCACTBA AJIs1 NPEACTABICHHA CYIICCTBEHHBIX
CBSI3€M M OTHOIICHHH B HN3y4aCMbIX OMOJIOTMYECKUX O6’b€KTaX, a TaKXC
HpOTI/IBOpe‘-II/Iﬁ pasHOro poJZia, BbIABJIICHHBIX B Pa3IMYHBIX I/IHQ)OpMaL[I/IOHHBIX

HCTOYHHKAX,

bazosvie uccredosamenbckue Oetcmaeusi:

— BJIAJIETb HAaBBIKAMHU Y4YEOHO-HCCIEIOBATEIIbCKONM M MPOEKTHON AEsTENbHOCTH,
HaBbIKAMHU  pa3pelnieHus  npoOjeM;  CHOCOOHOCTbIO W TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIIEHUs NPaKTHUYECKUX 3ajady,
MPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHUS;

— HCIOJIB30BATh PA3JIMYHbBIC BUJIBI ICATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIIpETalny, TPeoOpa3oBaHUIO U TPUMEHEHHIO B YUYEOHBIX CUTYyaIUsAX, B TOM
YuCJIe P CO3JaHUU YUEOHBIX U COIMATIBLHBIX MPOEKTOB;

— (¢dopmMupoBaTh HAyYHBIA THUIl MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

— cTraBuTh u (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B  00pa3oBaTENbHOMN

ACATCIIbHOCTH U ) KU3HCHHBIX CUTYallHUAX,

paboma ¢ unpopmayuei:

— OPHUEHTUPOBATHCS B PA3JIUYHBIX HCTOUYHHMKAX WH(OpMauu (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOM  JuTepaType, OHMOJOTHUYECKHX  CIOBapsX
U CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHamu3upoBaTh
WH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM MpeacTaBICHNS, KPUTHIECKH OI[CHUBATh
€€ JIOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

— (opmynupoBaTh 3ampochkl W TNPUMEHSATH pa3jiNYHble METOABl TPH TIOHUCKE
¥ 0TOOpe OMOJIOTHYECKON HHPOPMAIINH, HEOOXOIUMOM ISl BHIMOJHEHUS YYEOHBIX
3ajad;

— CaMOCTOSTEIbHO BbIOMpaTh  ONTHUMAaJbHYIO dopMmy  mpencTaBieHUS
ounonornueckoi nHpopmaruu (cxemsl, TpadUKu, TUArpaMMBbl, TAOTUIIBI, PUCYHKH
W 1p.);

— HCHOJIb30BaTh HAYYHBIN SA3bIK B KAYECTBE CPEACTBA MPHU pabOTE C OMOJOTNYECKON
nHpOpMaIeil: TPUMEHATh XUMHUYECKHe, (PU3NIecKre U MaTeMaTHIeCKUEe 3HAKU
U CHUMBOJBI, (opmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOIb30BaTh

141 HpCO6p330BBIBaTB 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATI'TIAAHOCTH,
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6 chepe oenadenusn ynugepcantbHbIMu KOMMYHUKAMUGHBIMU OCUICHBUAMU:

obwenue:

OCYHMCCTBIIATH KOMMYHUKAIIUHU BO BCCX C(bean JKU3HHU, AKTHBHO Y4YaCTBOBATb
B AUAJIOTC HUJIM JUCKYCCHHU II0 CYIICCTBY 06CY)KI[8,€MOI?I TCMBI (YMGHI/IC 3aJaBaTb
BOIIPOCBI, BBLICKA3BIBATL CYKIACHHA OTHOCHUTCIBHO BBIIIOJHCHUA npez{naraeMoﬁ
3aa491, YUUTBIBATb MHTCPCChI U COTTTIACOBAHHOCTD HOSI/IHI/Iﬁ APYIux Y4aCTHHUKOB
Auajiora ujin I[I/ICKYCCI/II/I);

Pa3BECPHYTO MU JIOTHMYHO MH3JIaratb CBOIO TOYKY 3pCHUSA C HCIIOJIb30BAHUCM

A3BIKOBBIX CPCACTB,

coemecmHas 0esimenrbHOCmb:

BBIOMpATh TEMaTHUKy U METOJIbI COBMECTHBIX JCHCTBUH C Yy4eToM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJIJIEKTUBA;

MIPUHUMATh LEJTU COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBHUS 10 €€ JOCTHKECHUIO: COCTABIIATH IUIAH JEUCTBUM, PaCIpPEICIATh POIU
C YYETOM MHEHHI Y4aCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;
npeiaraTb HOBBIE MPOEKTHI, OLEHUBATh MAEU C TO3WIUU HOBHU3HHBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE MTOBEICHUE B PA3IMYHBIX CUTyalUsIX,

IMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/I€, OBITH HWHHUIINATUBHBIM,

6 chepe 061a0€eHUA YHUBEPCATLHOIMU PECYTIAMUBHBIMU OCHUCMGUAMU:

canoopeanuzayus.

UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS ISl BBISBICHUS MPOOJEM U UX pelIeHUs
B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BbIOMpaTh HA OCHOBE OMOJIOIMUECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBbIE YCTAaHOBKU
B CBOMX JEHUCTBHUAX MU IOCTYNKAax [0 OTHOLICHHUIO K >KUBOM IIPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

pacuIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;
7ieNlaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTb

3a pelIcHuE;

CAMOKOHmMpPOJb.

AaBaTb OLICHKY HOBBIM CHTyallMAM, BHOCUTL KOPPCKTUBLI B JACATCIIBHOCTD,

OLOCHMBATb COOTBCTCTBUC PC3YJIbTATOB LECIIAM;

IIPUHUMATb MOTHBBI MW ApPrymMCHTBI JApPYTUX IIPpU aHAJIW3C PCE3YyJILTATOB

ACATCIBbHOCTH,
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IMOYUOHANLHBIU UHMENIEeKM, NPeOnoaazaroujull ChopmMupo8anHoCmy.:

CaMOpPCTYJIHUPOBAHUA, BKIIIOYAOMICTO CaMOKOHTPOJIb, YMCHHUC JIIPHUHHUMATDH
OTBCTCTBCHHOCTD 3a CBOC ITOBCICHUC, CITOCOOHOCTH AAaITUPOBATHCA
K SMOIMOHAJIBHBIM U3MCHCHUAM U IIPOSBIIATD FI/I6KOCTL;

BHYTpeHHeﬁ MOTHUBAIINNU, BKJ'II-O‘I&I-OHIGﬁ CTPpEMJICHUC K JOOCTHIKCHHIO ILICJIIN
" yCIICXYy, OIITUMU3M, HHUITHUATUBHOCTH, YMCHHC HeﬁCTBOBaTb, HCXO0As1 U3 CBOUX

BO3MOKHOCTECH;

npunamue ceos u Opyeux.

IIPUHHUMATb C€6SI, ITOHUMas CBOM HCAOCTATKHU M JOCTOMHCTBA,

MIPU3HABATh CBOE MTPABO M MPABO JAPYTHUX HA OLUIMOKH.

HNPEIMETHBIE PE3YJIBTATDI:

YMEHUE BJIAJE€Th CUCTEMON OHOJIOTMYECKUX 3HAHWM, KOTOpas BKJIKOYAET
OCHOBOIIOJIAraroIIue OMOJIOTUYECKHE TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, TKaHb,
opraH, OpraHu3M, BHUJ, NONYJSUS, OHOCHHTE3 O€nKa, HaCIEACTBEHHOCTD,
U3MEHYUBOCTbD, POCT M Pa3BUTHE U JIP.);

BJIQJICHUE CHUCTEMOW 3HaHMM 00 OCHOBHBIX METOJaX HAay4YHOTO IIO3HAHMS,
UCIIOJIb3YEeMbIX B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB M IKOCUCTEM
(onucanue, WU3MEpeHHe, MPOBEACHUE HAOMIOACHUI); CIOCcO0aMu BBISBICHUS
Y OIIEHKHU aHTPOMOTEHHBIX U3MEHEHUN B MPUPOJIE;

YMEHHE yCTaHABJIMBATh B3aMMOCBS3U MEXIY CTPOCHUEM U (PYHKIMSIMU: KIETOK
pa3sHbIX TKaHeW; OpraHaMM W  CHCTEMaMu  OpPraHoOB y  pPacTCHHUM;
ATaraMy KJIETOYHOIO LHKJIAa U KU3HEHHBIX LUKJIOB OPraHU3MOB; T€HOTUIIOM
1 (DEeHOTUTIOM;

YMEHUE peIIaTh IOUCKOBBIE OHOJIOTMYECKUE 3aJlaud; BBISBIATh HPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKJIY MCCIEyeMbIMH OHOJIOTMYECKUMU OOBEKTaAMH,
MpoleccaMi U SIBJICHUSIMH; JEJaTh BBIBOJBI W MPOTHO3bI HA OCHOBAHHUU
MOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAILHBIMU CPEACTBAMH,
bopMynupysi 1LeNb HMCCIECIOBAaHUS;, AHAIM3UPOBATH MOJYUYECHHbIE PE3YIbTaThl
U JIeJaTh BBIBO/IbI;

YMEHHUE OIICHUBATh ITHUECKHUE ACTIEKThI COBPEMEHHBIX MCCIIEIOBAHUM B 00J1acTH
OMOTEXHOJIOTHH M TEHETUYECKUX TEXHOJIOTU (HAIpaBICHHOE H3MEHEHUE TeHOMa

1 CO3aHUC TPAHCI'CHHBIX OpFaHI/ISMOB);
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— yMEHHE MOTHUBHPOBATh CBOU BbIOOp Oynayliel mpopecCHOHATbHON IesSTENbHOCTH
B oOnacTu OWOJIOTWH, MEAMIHUHBI, OWOTEXHOJOTHH, CEIbCKOTO XO3sICTBA;
yriIyOnsaTh MO3HABATENbHBIH WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBINH BBHIOOD
COOTBETCTBYIOLIEH Mpodeccuu M MPOJOJDKEHHE OMOJOrMYecKOro o0pa3oBaHUS

B OpraHM3AIUAIX CPEeIHEro MpohecCHOHaTBFHOTO U BBICIIET0 00pa30BaHUs.
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COIEPKAHUE IJIEKTUBHOI'O KYPCA «COBPEMEHHBIE
AI'POBMOTEXHOJIOI' TN»

Moayib «ArpoTexHOoJIOrHH HACTOsIero U oyaymero». 10 knace (34 4)

1. BuorexHosorusi kak Hayka (4 4)

Hctopusi BOSHUKHOBEHUS HAyKH, OCHOBHBIC pa3Jeibl, CBSI3b OHMOTEXHOJOTMHU
C JApyrumMu Haykamu (Ouojoruei, OOTaHHUKOW, 300JI0THEH, MHKPOOHOJIOTHEH,
onoxumuel, GU3NOIOTHEH, TCHETUKOW, MEIUITMHON) U OTPACIIMU TPOMBIIUIEHHOCTH
(numieBasi, Jerkas), CeIbCKOro XO3sUcTBa (KMBOTHOBOJICTBO, PAaCTEHHEBOJCTBO)
U 3/IpaBOOXpaHeHHeM, u3BecTHbie By3bl 1 HU, cBsi3aHHbBIE ¢ OMOTEXHOJIOTHEH:

= DepepanbHOE rOCYyJapCTBEHHOE YUYPEKICHUE «DenepanbHbIi
uccienoBarenbckuil eHTp «dyHaameHTanbHble OCHOBBI OMOTeXHOJI0TMM» Poccuiickoi
akagemuun Hayk» (OUIL] buorexnonoruu PAH);

» QepepanbHOE TOCYJAPCTBEHHOE  OIODKETHOE  HAYYHOE  YUPEXKICHHE
«BCepoCCUUCKHAN  HAy4YHO-UCCIEIOBATEILCKUA  HMHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
ouorexnonorun» (PI'bHY BHUNCB);

» denepalbHOE  TOCYJAPCTBEHHOE  OIOJDKETHOE  HAy4dyHOE  YUPEXKICHUE
«DenepabHBIA UCCIENOBATENBCKUN LIEHTP BcepoccuiiCknii MHCTUTYT T€HETHYECKUX
pecypcoB pactenuit umenn H.W. Bapunoray (PI'BHY ®UILL BUP);

» QenepanbHOE  TOCYJAPCTBEHHOE  OIOKETHOE  HAy4yHOE  YUPEKICHUE
«BCepoCCUUCKUN  HAyYHO-UCCIIEAOBATENbCKUA  HMHCTUTYT  CEJIbCKOXO3SUCTBEHHOU
Mukpoouosoruny (PI'bHY BHUNCXM);

= QenepanibHOE  TOCYAapCTBEHHOE  OIOJDKETHOE  HAy4YHOE  YUPEKICHHUE
«DenepanbHbll  UCCIEIOBATENbCKUN 1EHTp WHCTUTYT LMTOJOTMM UM TEHETUKHU

Cubupckoro otaenenus: Poccuiickoit akagemuu Hayk» (PI'BHY UIlul’ CO PAH);

» QenepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 0O0pa30oBaTENIbHOE YUPEKIACHUE
BbICIIEro 00pazoBanus «MOCKOBCKUNA (PU3UKO-TEXHUYECKUA UHCTUTYT) HAllMOHATBHBIN
uccnenoBarenbckuit eHTp» (PI'AOY BO MOTN);

» deneparbHOE TOCYAAPCTBEHHOE OIOKETHOE O0pa30BATEIBHOE YUPEKIICHUE
BhICIIETO 00pa3oBaHusi «MOCKOBCKMIM TOCYJapCTBEHHBI YHUBEPCUTET HMEHU
M.B. JlomonocoBa» (®I'bOY BO MI'Y);

* QdenepaibHOE TOCYAAPCTBEHHOE OIOKETHOE O0pa30BaTENbHOE YUPEKIECHUE
Bbiciero obOpazoBanusi «CaHkT-IleTepOyprckuil rocyaapCTBEHHBIM YHUBEPCUTET
(®I'bOY BO CIIolY);

" CDGI[@p&HBHOC rocyaapCTBCHHOC aBTOHOMHOC 06pa30BaTeanoe YUPCIKIACHUC
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BhICIIETO  oOpa3zoBanust «HOBOCMOMpPCKMIT  HAIMOHAIBHBIA  MCCIEIOBATEIHLCKHMA
rocyjapcTBeHHbI yuuBepcutem» (PI'AOY BO HI'Y);

* QdenepaibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaATENbHOE YUPEKICHUE
BhICIIEr0 oOpa3zoBaHusi «PoCCHICKHMII TOCYTapCTBEHHBIM arpapHbIi YHHUBEPCUTET —
MCXA wumenun K.A. Tumupsazesay (OPI'BOY BO PIAY-MCXA umenu
K.A. Tumupszesa);

* ABTOHOMHasi HEKOMMEpuUeckass oOpa3oBaTelibHasi OpraHu3alusi BBICIIETO
oOpazoBanus «HayuHo-TtexHonornueckuid yausepcuteT «Cupuyc» (HTY «Cupuyc»).

CoBpeMeHHbIE  HamNpaBJICHUs  Pa3BUTHS  arpoOMOTeXHOJOrud.  MeTobl

OMOTEXHOJIOTHH B HAYKC U IIPAKTHKC. I[GMOHCTpaL[I/IH BHUJCOPOJINKOB.

Jlabopamophuie u npakxmuueckue pabomoi

Uccnenosatenbckas pabota «Co3nanne OMOIOTMYECKN aKTUBHBIX J100aBOK U
BUTaMUHOBY.

UccnenoBarenbckass pabota «BbIBeleHME HOBBIX COPTOB PACTEHHM, MOPOA
’KUBOTHBIX C 33JJaHHBIMU CBOWCTBAMI.

HccnenoBarenbckas padora «Co3nanue OakTepuid, CrioCOOHBIX MepepadaThiBaTh
He(Th M YCTPAHATDH MOCIEACTBHS €€ PA3IUBOB: IIJIIOCHI U MUHYCHI.

Okckypeus («bruorexHonorus: Hayka v )Ku3Hb») B By3 win HUAN.

2. O01He NOHATHS OMOTEXHOI0THH (2 1)
[lonsiTue OWMOTEXHOJOTUMU. 3aYeM 4YEeJOBEKY OHOTEXHOJOIMH, B YE€M HUX
OPEUMYILECTBO MEpe]l XUMMHUUYECKHMM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IMPOMBIINIJICHHBIC MUKPOOPTaHHU3MbI, KIICTKH U TKaHHU paCTeHHﬁ, KHNBOTHBIX.

Jlabopamophvie u npakmuueckue pabomoi
[Ipaktuueckast pabora «llpumepsl mnpuMeHeHHs] OHONOTHYECKUX OOBEKTOB

B TBOEU KU3HN.

3. OcobeHHOCTH arpooHoTexXHOJ0ruM (4 1)

Iemu u 3amaun arpoomoTexHOJOTHH. OCHOBHBIE OOBEKTHI arpOOHOTEXHOJIOTHH.
broTtexHomorHUecKe MOAX0bI JUTSl HAJEKHOTO COXPAHEHUS KOJICKIIMA TeHETHYECKHUX
PECYpPCOB PacTEHHI ¥ )KMBOTHBIX. [IOHSITHS O MOJIEBBIX, IN VItro u KprokoywieKusx. Poct
Y pa3BUTHE KUBOTO 0OBEKTA B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBHSIX: KaK
3TO BO3MOJXKHO.

OcCHOBHBIC TTOMEIICHUS JJIS TTOJTHOLIEHHOW paboThI 1ab0opaTopun OMOTEXHOIOTHH
(tamuHapHas ~ KOMHaTa, CBETOBaf, aBTOKJIaBHAS KOMHATHI, MOMEIIICHUE

JUTSI IPUTOTOBJICHUS TUTATENBHBIX CPEJl, MOCUHAs): X (PYHKITMOHAT U OCOOEHHOCTH.
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OcHoBHBIE TIPHOOPHI 71T OpraHU3AIMU  JabopaTOpuu OUOTEXHOJOTHH, HUX
GYHKIIMA ¥ BO3MOXHOCTH (aBTOKJIAaB, CyXoxapoBoW mmkad, auctwuistop, pH-metp,
BEChl, JIAMUHAp-OOKC, CTEpPWIM3aTOp HMHCTPYMEHTOB, CBETOBas  yCTaHOBKA,
KIUMaTHIeckass kamepa, Y ®@-HOHU3aTOp, XOJOJAUIBLHUKN JJISi XPAHCHUS MUTATEIbHBIX
cpen u ap.). MHCTpYMEHTHI ISl MPUMEHEHHSI METOJIOB OMOTEXHOJIOTHH PAaCTCHUN
(npemapoBanbHasi WIIa, CKajdblledb, NHUHIET, HOXHMIBI). OCHOBBI TEXHUKU
0e3onacHocTH Tpu padotre ¢ mpubopamu. OCHOBHBICE MNPUOOPHI TSI OpPraHU3aIN
naboparopun OMOTEXHOJIOTHH: aBTOKJIAB, CyX0kapoBou mikad, nuctmstop, pH-metp,
BEChl, JIAMUHAp-OOKC, CTEPWIM3AaTOp HWHCTPYMEHTOB, CBETOBas  yCTaHOBKA,
KIMMaTh4deckas kamepa, Y ®-moHH3aTOp, XOJIOIUIBHUKA IS XPAHCHHS MMUTATEIbHBIX
cpen u ap. MHCTpyMEHTHI Uisi TIPUMEHEHUS METOJIOB OWOTEXHOJOTHU PACTCHUMA:

[npcrapoBaJibHaA UIjia, CKaJbIICIb, IMHICT, HOKHUIBI.

JlabopamopHhvle u npakmuueckue pabomoi

[Ipaktuueckas padota «KynpTypHOE pacTeHUE B KYJIbTYypaJIbHOM COCY/E: ONMUIIH
pacTeHue B IpOOUPKE.

Hccnenosarenbckas pabota «PocT UepeHKOB paCTEHHUH B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyJbTypa KJ1eToK U TKaHel (8 u)

Metonbl KyJabTYpHhI KJIETOK U TKaHel B cenekuuu. KautycHas kynetypa. Kynerypa
KJIETOK M arperatoB kjieTok. KynpTypa mnpororuiactoB. [lomydeHne coMaTH4ecKux
TUOPUIOB METOJIOM CIIUSIHUS H30JIMPOBAHHBIX MPOTOIJIACTOB.

Knerounas cenexkuus. Mcnosib30BaHuE raryionIn B CETIEKIIUAH.

[IpuMepbl TPUMEHEHUS KYJIbTYpP KIETOK M TKaHEW B Hay4YHBIX HCCIICIOBAHUSAX U
B npakTuke pa3anunbix HUUW: 3HakOMCTBO ¢ IUTEpaTypOol — HAYYHBIMU ITYOTHKAITUSIMA
0 pa3HbIM 00bEKTaM (MHUKPOOBI, paCTEHUS, J)KUBOTHBIE).

XapakTeprucTHKa KJIETOK, KyJIbTUBHPYEeMbIX iN Vitro. MopdoreHeTnyeckue myTu
pa3BUTHUS KJICTKH iN Vitro.

W3BecTHBIE KOJUIEKIIMH OMOTEXHOJOTUYECKUX OOBEKTOB — HX pPOJIb, 3a/auH,
coctaB, mnpumepsl (IN  VItr0 KOMIEKIUH PpACTCHHMH, KOJUICKIUHA  IITAMMOB
MUKpOOpranu3MoB. CeMuHap Mo MPOYUTAHHON JTUTEPATYPE, JOKIAIbI O0yUarOIINXCS).

buorexHonorus npou3BoACTBa KyJIbTYPhI KJIETOK, TKAHEH U OPraHOB PACTCHUM.

JlabopamopHvie u npaxmuueckue pabomol
[Ipaktuueckas padbora «IIpoTomnacTel KIETOK.
UccnenoBarenbckas padora «CylIecTBYIONIME KOJJIEKIMH KIETOK M IITaMMOB
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B Poccuu u ux posib B pa3BUTHH F€HETUYECKUX TEXHOIOTHI.
Hccnenosatenbckas padbota «I'.J]. KapneueHko Kak T€HETHUK-IKCIEPUMEHTATOP

1 OMOTEXHOJIO.

5. IInTaTeJbHbIE Cpeabl AJs arPOONOTEXHOIOT il (2 )

Makpo- U MHKPO3JEMEHTbI, UCTOYHUKHU YTJEBOJOB, BUTAMHHBI, JKEIUPYIOIINE
areHTbl. THUIBI MUTATENBHBIX CPEl — JKUJKHE U TBEP/BIE.

[TutaTenbHble cpeabl A OMOTEXHOJIOTMHM pacTeHud. Pa3paboTka HOBBIX
NUTATEJIbHBIX CPEJ], B TOM YHCJIE BKIIOYAIOMIMNX ONOCTUMYIISITOPBI U IPYTHE PETYIIATOPbI
pocta. MeToapl ONTUMHU3ALMM NUTATENbHBIX cped. (OCHOBHBIE KOMIIOHEHTBI
MUTATEIbHBIX Cpel  (MaKpOd3JIEeMEHTbl, MHUKpPOAJIEMEHTbl, HWCTOYHUKH YIJepoja,
BUTAMMHBI, >KEJIMPYIOIIHE areHThbl, PEryiaTopsl pocta). YpoBeHb pH mnurarenbHOM

Cpeabl U €ro BIUSHUE HA pa3BUTHE pacTeHuil. Becol, pH-meTp.

Jlabopamophuie u npakxmuueckue pabomoi

JIaGoparopHast pabora «llutarenbHble cpeabl U YCIOBUS KYJbTUBUPOBAHUS,
KYJbTYPbI PACTUTEIBHBIX KJIETOK U TKaHEW».

[Ipaktrnueckass pabota «llpuroroBieHue CTOKOBBIX (MAaTOYHBIX) PACTBOPOB
MaKpo- 1 MUKPO3JIEMEHTOB MUTATENbHOM cpeibl o nponucu Mypacure u Ckyray.

[Ipaktruueckass pabora «lIpuroroBneHre NUTATENbHBIX CpeA AJId BBEICHUS

B KYJBTYpY IN VItroy.

6. Peryasitopbl pocTa Kak ¢gaKkTophbl ycrexa 0HOTeXHOJOTuH pacTenni (4 1)

Poct u pasButne pacrenmit. OcTtanbHble JTambl OHTOreHe3a. OOmme
3aKOHOMEPHOCTH POCTa PACTEHUU.

OcHOBHBIE KJIACCHI (PUTOTOPMOHOB (AYKCHHBI, ITUTOKMHUHBI, THOOEPEIITUHBI,
ABK, sTusneH u ap.) u ux GyHKIIUU HA Pa3HBIX dTanax pa3BUTHS PACTCHUS.

N3BecTHBIE TEHETUYECKUE MEXAHU3Mbl, KOHTPOJIHUPYIOUIME POCT U PA3BUTHUE
pacTEHUM.

DHJIOTEHHbIE U YK30T€HHBIE PETYIISITOPBI pOCTa PAaCTEHUH B IPOOUPKE.

JlabopamopHhvie u npakmuueckue pabomol
JlabopatopHast pabora «DeHoTUIIMYECKAs] OLIEHKA pOCTa M Pa3BUTHUSL PACTCHHM

B 3aBUCUMOCTH OT HAJIMYUsL (UTOTOPMOHOB B MUTATEIILHON CPEey.

7. buorexnoJiorusi pacrennii (10 u)

Bo3MOXHOCTH TpUMEHEHUs arpoOMOTEXHOJOTUI B CEJEKIMU, CEMEHOBOJICTBE
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Y IUTOMHUKOBOJICTBE.
bone3nu u ummyHnurer pacrennit: ot H.M. BaBuiiosa 1o coBpemeHHOCTH.
VYcKkopeHHass U TpaJuLMOHHAs CEJIEKUUS: COKPAIaeM CPOKU MOJIyYEHHS HOBBIX

coptoB. OcHOBHBIE MeToAbl cenekiuu. ['mopuauszanus. @opmsl oTOOpa. OCHOBHBIE

HaIpaBJICHUs CEJICKIMH: YIIYYIICHUE YpPOKAMHOCTH, YCTOMYMBOCTU K OUOTHYECKUM

1 aOMOTHUYECKUM (haKTOpaMm.

O310pOBIIEHHE PACTEHM OT BHUPYCOB C IOMOIIBIO METOJ0B OMOTEXHOJOTHUH:

METO/IbI KYJIbTYPhI alIMKAJIBHBIX MEPUCTEM, TEPMOTEPAIINH, XEMOTEPAIIUU, KPUOTEPAITUN

1 KOMILIEKCHOM TCpalinu. HonyquHe O03J0POBJICHHOI'O0 ITOCAAOYHOI0 MaTrcpuaia —

KIIyOHEl kapTodes U Ca)KEHLIEB IIJI0OBBIX KYJIBTYP.

KynpTHBHpOBaHHE pPACTUTEIBLHOTO MaTepHuaia B KyJbType IN VItro: ocHOBHbIC
IIPUHLMNBI U MOJAENH KyJIbTUBUpOBaHUA. KamurycoreHes, CyCHEH3UMOHHBIE KYJIbTYpbI
pacTteHuii. MUKpOpa3MHOKEHUE PACTEHUH. DKOHOMHUYECKUU 3(DQPexT OoT BHEAPEHUs
METOJI0B OMOTEXHOJIOTUHU B pPAaCTEHUEBOJICTBO.

Kpuoxpanenune pacrennii. Kpuonporekropsl. [locTkpuorennas perenepanusi.

buosiornueckue cpencrsa 3alUThl PACTCHUN: NPEUMYILNECTBA U IEPCIEKTUBBI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ KUAKAM a30TOM, KPHOIIPOOUPKH.

JlabopamopHvle u npakmuueckue pabomoi

[Ipaktuueckas pabora «Pa3MHOXKEHHE TIJIOJIOBBIX PACTCHUN YEPEHKOBAHHEM
Y MUKPOPa3MHOKEHHUEM — IIPUMEP MaJTUHBI (WJIU 3eMJISTHUKH, €KEBUKH, CMOPOJIUHBI ).

[paktrdeckast pabota «BBeneHue pacTeHnii B KylbTypy IN VItro u momuepxaHue
YUCTOU KYJIBTYPBI SKCIUIAHTOB).

[Ipaktrueckas pabota «Pa3zmMHOXKeHne KapTodess B MpOOUpPKe» .

UccnenoBarenbckas pabota «Kak mosiy4aroT MOTOMCTBO — BEre€TaTUBHO
Pa3MHOXKAEMBIX KYJIBTYp €CJIM HE CEMEHaMU?»

UccnenoBarenbckass pabota «BwlpammBanue pacTteHudd B MPOOUPKE».

UccnenoBarenbckas padora «Kak 00Xbs KOpOBKa ypokail crmacama —

0 COBPEMEHHBIX CITOCO0ax OMOIOTHYECKOM 3aIUTHI PACTCHHI.

Monayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cesiekuumn». 11 knace (34 )

1. 'eneTuueckue pecypcebl Poccun (6 1)
CTpareruu coxpaHeHHsl reHeTHYecKuX pecypcoB. CoxpaHeHHe pacTeHwuid In Situ
H €X Situ.

buopecypcubie kosmekiuu Poccum. Kosmeknuss reHeTM4ecKnx pecypcoB
18



pactennii BUP. T'ep6apuit BUH. Komnekuuss reHeTHYecKHMX pecypcoB MKUBOTHBIX
BHUUT'PXK. Komnexkuuun kierok u  mrammoB BHUUCXM. JlemoHcTpanus

BHACOPOJINKOB.

JlabopamopHvie u npaxmuuecxkue pabomol
Hccnenosatensckast padora «Ilo matepuanam ¢opyma «['eHernueckue pecypcbl

Poccum» (BeIOpaTh 1000# TOKIAT ¥ IIOATOTOBUTE IO HEMY COOOITICHHE).

2. OcHOBBI T€HETHKH M cejeKiun (8 4)

HacnmencTBeHHOCTD M1 N3MEHUYUBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3MeHYnBOCTh MyTalIMOHHAS U MOAU(DUKAIIIOHHASI.

['en — MaTepHaNbHBIA HOCUTENb HACJIEACTBEHHOCTH M  HW3MEHYHMBOCTH.
HyxnenHoBble KHCIIOTHI. JIOKamu3anus reHeTUYECKOro Marepuana B Kierke. JleneHue
kietok. Permmukanus JJHK. OcHoBHast torma MosekysisipHoi ononoruu. TpaHCKpUITLHSL.
Tpancnsauua. Myranuu.

3aKOH TOMOJIOTHYECKUX PsAIOB B HacieACTBeHHOW n3MeHunBocTy H.M. BaBuiiosa

B 1920 u 2020 rr. JlemoHCTpaIus BUACOPOTHKOB.

Jlabopamophvie u npakmuueckue pabomol
[TpakTuueckas pabora «MoaudukaloHHas U3MEHUYMBOCTh B PUPOIe» (coOpaTh
Y CPABHUTH JINCThS, IBETKU C OJTHOTO PACTEHUS W/ UM C PA3HBIX).

UccnenoBarenbckas padota «I'MO — 310 MmyTanuu uinu Mmoaudukanuu?»

3. Mn:kenepusi B Ouosiornu pacrenmii (15 u)

Knerounas v reHHass HHXEHEPUS PACTCHUH JJIs1 PA3BUTUS CEJICKIINH.

[TpupoHO-TpaHCTEHHBIE PACTCHUS.

Pacrenus-6uogadbpuku.

brorexHonOrn4ecKkrne MeToibl B CEIIEKIIMU PACTEHUM.

['eHeTHYECKOE pENAKTUPOBAHUE KYJIBTYPHBIX pacTeHHil. YeM TreHeTnyecKoe
peIaKTUPOBAHUE OTIIMYACTCS OT FT€HETHUYCCKON MOIM(UKAITIH.

[Torck HOBBIX T€HOB-MHUIIICHEH: CyIIECTBYOIIHME MeToaukh. [IpoBeaeHue in silico
aHaym3a.

['eHHass wWHXXEHEpUs 3€PHOBBIX KyJbTyp. ['€HHas WHXKEHEepUs XJIOMYATHHUKA.
['ennass wHxxeHepusi Tomata. ['eHHAas MHXXEHEpUsi COW. ['€eHHas WMHKEHEPHUs IIOJ0BBIX

KyJnbTyp. ['eHHas nnxenepus kaprodens. JleMoHCTpalysi BUACOPOIUKOB.

Jlabopamophvle u npakmuueckue pabomoi
[TpakTuaeckas padora «IIpoBenenue in SilicoO aHanm3a a1 MOMCKA HOBBIX TCHOB-

MUIICHEH JJ pelaKTUPOBAHUSI KYJIbTYPHOTO pacTeHus (Ha BBIOOD)».
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4. NnkeHepusi B OMOJIOTHH KUBOTHBIX (5 1)
CoBpeMeHHbIE METOAbl B KUBOTHOBOJICTBE: TpaHCIUIAHTAIlUA SMOPHOHOB,

XHUMCPHBIC ) KUBOTHBIC, KIIOHUPOBAHHC.

I'ennas HHXXCHCPHUA B JKHBOTHOBOACTBC.

Jlabopamopnvle u npakmuueckue pabomoi

[TpakTuaeckas padora «IIpoBenenwue in Silico aHamM3a I MOMCKA HOBBIX TCHOB-
MHUILICHEH /I peJaKTHPOBAHUS YKUBOTHOT0» (Ha BBIOOD).

HccnenoBatenbckas pabota «['eHHAas WHXCHEPHsS JKUBOTHBIX: apryMEHTBHI

3a U POTHBY.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temwl 3auamuul

Konuuecmeo

yacoe

OcHognoe cooepaicanue

Moayab «ArpoTexXHOJI0TuM HacTOsmero u oyaymero». 10 kiaace

1. BuorexHomorusa Kax HayKa

4

Hctopus BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/Ieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMH HAyKaMH
(bmonorueii, 00TaHUKOM, 300JIOTHEH,
MUKPOOHOJIOTHEH, ONOXUMHUECH,
dbuzunosnoruei, TeHETUKOM,
MEJIMIIMHOW) U OTPACIAMU
MPOMBITIUICHHOCTH (TIUIIIEBAs, JIETKas ),
CEJIbCKOTO XO35MCTBA
(’KMBOTHOBOJICTBO, PACTCHHUEBOICTBO)
1 3JIpaBOOXPAHCHUEM, U3BECTHBIC
By3bl 1 HU, cBsi3aHHbIE

¢ OMOTEXHOJIOTHCH:

O®UI] buorexnonoruu PAH,

dI'bHY BHUNCEB,

OI'bHY ®UILL BUP,

OI'bHY BHUHMCXM,

Buowl oesmenvnocmu obyuarowuxcs

PackpriBath comepkaHue TEPMUHOB
Y TIOHSATUM: HayKa, OMOTEXHOJIOTHS,
arpoOHUOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
HCCIICIOBAHUM M POTHO3UPOBATH
PE3YNbTATHl IKCIIEPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAyUHBIC
IIKOJIBI B 00JIaCTH OMOTEXHOJIOTHH.
Paznuyath pazaenbl OMOTEXHOJIOTHU
KaK HayKH.

CpaBHUBATH CBSA3b OMOTEXHOJIOTHH
C pPa3JIMYHBIMH OTPACIISIMU HAYKH H
IIPOMBIIIICHHOCTH.

BBIABIATH paznudust MEXIy
pazzesniaMu OMOTEXHOJIOTHH.
dopMyHpoBaTh U OOBSICHATH

IMPUHOUIT PA3BUTHUSA HAYKH
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Temuvl 3anamuu

2. O0ume moHATHSA

OMOTEXHOJIOTUH

Konuuecmeo

yacose

OcHognoe cooepaicanue

OI'BHY Ullul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BOMIY,

dI'bOY BO CIIolY,

OI'AOY BOHI'Y,

OI'bOY BO PTAY-MCXA nmenu
K.A. Tumupszesa.

CoBpeMeHHbIE HalPaBJICHUS PA3BUTHUS
arpoOuoTexHoyioruii. MeToab

OMOTEXHOJIOTHH B HAYKE U MPAKTHKE

[ToHsITHE OMOTEXHOJIOTUU. 3aUeM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM HX
MIPEUMYIIECTBO MEePe]l XUMUUESCKUM
cuaTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUH: TIPOMBIIIJICHHBIE
MUKPOOPTraHU3MbI, KIETKUA U TKaHU
pacTeHUi, )KUBOTHBIX.

[TpakTrueckas padota «[Ipumepsr

Buowl oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinonHeHne npenoKeHHbIX
HCCJIEIOBATEILCKUX PaboT:
«Co31aHue OMOJOTNYECKHA aKTUBHBIX
100aBOK M BUTAMUHOBY, «BbIBe/IeHNE
HOBBIX COPTOB PacTEHU, IOPOJ
KUBOTHBIX C 33JJaHHBIMU
cBoiicTBaMmn», «Co3aanue OakTepHid,
CIIOCOOHBIX NIepepadaThIBaTh HEPTH

U YCTPAHSATh MMOCIEACTBHS €€
Pa3JIMBOB: TJTIOCHl U MUHYCBI».
Okckypeuns «bnoTexHomorus: Hayka

Y )Ku3Hb» B By3 i HU
PackpbIBaTh cofepkaHue TEPMUHOB

U MOHATHI: 00BEKTH OMOTEXHOJIOTHH,
KJIETKW U TKaHU PACTEHUM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh IpoIece
OMOTEXHOJIOTMYECKOTO MPOU3BO/ICTBA.
XapakTepu30oBaTh Pa3JINYHbIE

00BEKTHI OMOTEXHOJIOTHIA.
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Temuvl 3anamuu

3. OcobennocT

anO6I/IOT€XHOJIOFI/II/I

Konuuecmeo

yacose

OcHognoe cooepaicanue

IMPUMCHCHUA OMOJIOTUTYECKUX

00BEKTOB B TBOCH JKH3HN)

[enu v 3aga4n arpoOMOTEXHOJIOTHUH.
OCHOBHBIE 00OBEKTHI
arpoOMOTEXHOJIOTUH.

buorexHonoruueckue IO X0 AbI

Buowl oesmenvnocmu obyuarowuxcs

Paznuuath MpoMbIIIUICHHBIE
MUKPOOPTaHU3MBI, KJIETKA U TKaHU
pacTeHuH, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKNE OOBEKTHI.
CpaBHUBaTh MEX]1y COOO0I MPOIECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHUH.

BrisBiars Hanbonee 3ppexkTuBHbIE
00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOeHUs U QYHKIIMH PA3TAYHBIX
OMOJOrNYECKUX OOBEKTOB.
dopMynupoBaTh U OOBICHSITH
MPUHITUT pabOTHI
OMOTEXHOJIOTHYECKOTO MPON3BOJICTBA
BBIOPAHHOM TPYNIIBI BEMIECTB/
MaTepHuasoB

PackpbIBaTh copepkaHie TEPMUHOB
Y TIOHSATHUM: COXPAHEHUE PACTCHUH

Y )KUBOTHBIX, BUBI KOJUICKITUH

ICHETHYCCKOI'O p33H006p3.31/I51.
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

JUTSl HAJISKHOTO COXPaHEHUs
KOJUIEKIIUH TeHETUYECKUX PECYPCOB
pacTeHU U )KUBOTHBIX. [loHATHS

0 MOJIEBBIX, IN Vitro

U KpUOKoJIIeKIusiX. PocT u pa3Butue
KUBOTO 00BEKTa B 3aMKHYTOMH
CUCTEME B KOHTPOJIUPYEMBIX
YCIIOBHSX: KaK 3TO BO3MOJKHO.
OCHOBHBIE TTOMENIEHUS

JUTSI TIOJTHOIIEHHOW PaboThI
nabopaTopun OMOTEXHOJIOTHH
(TaMuHapHAss KOMHATa, CBETOBAS,
aBTOKJIaBHAss KOMHATHI, TIOMEIIICHUE
JUTSI IPUTOTOBJICHUS TUTATEIBLHBIX
cpell, MoeuHast ): uX QyHKIIMOHAT

U 0COOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUTSL OpTaHu3aIiy JadbopaTopuu
OMOTEeXHOJIOTHH, UX (PYHKITUU

Y BO3MOKHOCTH (aBTOKJIAB,

CYX0KapoBoi 1mikad, TUCTUILIATOP,

Buowl oesmenvnocmu obyuarowuxcs

OnuceIBaTh IPOLIECC COXPAHEHHUS

Y Pa3MHOKEHUS PACTEHUM

B KOHTPOJUPYEMBIX YCIOBUSX CPEJIbI.
Xapakrepu3oBaTh pa3bl pocTa

Y Pa3BUTHS PACTCHUU B 3aMKHYTOU
CUCTEME.

PaznuuaTe npeumyiecTBa

Y HEJIOCTATKU Pa3IMYHBIX TUIIOB
KOJIJIEKIIUH.

CpaBHUBATH 3TaIbl pabOTHI

B JJabopaTOopuu OMOTEXHOJIOTHH.
BrisBiars Hanbonee sppexTuBHbIC
MPUEMBI JJIsl COXpaHEHUST 00pa3IoB
PAaCTEHUH U )KUBOTHBIX.
Xapaktepru3oBaTh 0OCOOCHHOCTH
cTpoeHus u GyHKIIUUA 00pas3IoB
pacTeHU.
dopMynHpoBaTh u OOBSICHSITD

MIPUHIUIT KPUOKOHCEPBALIMU PACTEHUIN
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

pH-metp, Becsl, laMuHap-00Kc,
CTEpUIIN3ATOP UHCTPYMEHTOB,
CBETOBasl yCTAaHOBKA, KJIIMMaTUYECKas
Kamepa, Y @-uoHu3arop,
XOJIOUIIBHUKY JIJIS1 XPaHEHHUS
NUTATENBHBIX CPEX U Ap.).
HMHCTpyMEHTBI U1l IPUMEHEHHUS
METO/10B OMOTEXHOJIOTUU PACTEHHI

(mpemapoBaibHas UTJIA, CKAJIbIIENb,

MUHIIET, HOKHUIIBI). OCHOBBI TEXHUKHU

0e30macHOCTH MpU padoTe

¢ npubopamu. OCHOBHbIE TPUOOPHI
IUTS OpTaHU3aIuH 1TabopaTOpUH
OMOTEXHOJIOTHU: aBTOKJIAB,
CyX0kapoBo# mKad, TUCTHILISATOP,
pH-meTp, Bechl, TamuHap-00KC,
CTEPHJIN3aTOP UHCTPYMEHTOB,
CBETOBas YCTAaHOBKA, KIIMMaTHYCCKasI
kamepa, Y O-uonusarop,
XOJIOMWIIHUKY JIJTSI XPaHCHHUS

IMUTATCIBbHBIX CPpEA U 1P.

Buowl oesmenvnocmu obyuarowuxcs
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Temuvl 3anamuu

4. KynpTypa KJIETOK U TKaHEH

Konuuecmeo

yacose

OcHognoe cooepaicanue

WMHCTpYMEHTHI 1JIs1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUU PACTEHUI:
npenapoBajibHas UIJIA, CKAJIBIIEb,
MUHUET, HOKHULBI.

[TpakTnueckas padbora «KynabTypHOE
pacTeHue B KyJbTYPAJIBHOM COCYZE:
OIMILIY PACTEHUE B IPOOUPKEY.
UccnenoBarenbckass padora «Poct
YEPEHKOB PACTEHUI B BOJE C Pa3HBIM
ypoBHEM pH»

MeTtonbl KyJIbTYpbI KIETOK U TKAHEN

B cenekunn. KammycHas KynbTypa.
KynbTypa KIeToK U arperaToB KJIETOK.
Kynberypa nporormacros. [lomydenue
COMAaTHYECKUX FMOPUI0B METOIOM
CIIMSIHUS U30JIMPOBAaHHBIX
IPOTOIIACTOB.

Krnerounas cenekuus. Mcnonb3oBanue
raruIOuuu B CEJIEKLUN.

[Ipumepsl TpUMEHEHUS KYJIBTYP

KJIETOK U TKaHEH B HaY4YHBbIX

Buowl oesmenvnocmu obyuarowuxcs

PackpsIBaTh coliepkaHuE TEPMUHOB
Y MOHSTUN: KAJUTyC, TPOTOIIACT,
COMATUYECKUI THOpU/I, TalION]I,
ITaMM.

OnuceIBaTh MpoIece
KYJIbTUBUPOBAHHUS KJIIETOK U TKAHEU
PAaCTEHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC dTAIIbI
KYJIbTUBUPOBAHHS KJIIETOK U TKAHEUN
pPacTeHUN U )KUBOTHBIX.

BoisiisaTe Hanbosee 3¢ hexkTuBHbIC
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

UCCJICIOBAHMSX U B MMPAKTUKE
paszmnunbix HUUW: 3HaKOMCTBO

C JIUTEPATYpPON — HAYUYHBIMHU
MyOJIMKALUSIMU 10 Pa3HBIM 00bEKTaM
(MUKpOOBI, pacTeHUs, >)KUBOTHbIE).
XapakTepucTrka KIETOK,
KyJIbTUBUPYEMBIX IN Vitro.
MopdoreneTnyeckue myTH pa3BUTHUS
KJIETKH IN VItro.

H3BecTHBIE KOJUICKIIUU
OMOTEXHOJIOTUYECKHX 0OBEKTOB —

WX POJib, 33/1a4l, COCTaB, MPUMEPHI
(in Vvitro xoyIeKIMK pacTeHUH,
KOJUIEKIIMM IITAaMMOB
MUKpoopranu3moB. CemMuHap

10 IMIPOYMTAHHOM JIUTEPATYPE,
JTIOKJI]IbI OOYyYarOIIUXCs).
buorexnonorus npon3BoacTBa
KYJBTYpPbI KIIETOK, TKAHEW 1 OPraHOB

PaCTCHUM.

Buowl oesmenvnocmu obyuarowuxcs

METO/Ibl KyJIbTUBUPOBAHUS KJIETOK
Y TKAaHEW paCTEHUM, J)KUBOTHBIX,
MHKPOOPTAHU3MOB.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTpOCHHS U (PYHKITUN KIIETOK

Y TKAaHEW paCTEHUU, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMynUpoBaTh U OOBACHSITH
MIPUHIIUIT BBLDKUBAEMOCTH, POCTA

Y Pa3BUTHS KYJIbTUBUPYEMBIX KJIETOK

U TKaHEH

27



Temuvl 3anamuu

5. IluraTenbHbIE Cpeabl

JUISL arpOOMOTEXHOJIOT U

Konuuecmeo

yacose

OcHognoe cooepaicanue

[Ipaktuueckas padora «IIporomnactst
KJIETOK).

Uccnenoarenbckas paboTa
«CylIeCTBYIOIINE KOJUICKIIUHA KIETOK
U mTaMMOB B Poccuu u ux poib

B Pa3BUTHUU I'€HETUYECKUX
TEXHOJIOTUID.

Uccnenoarenbckas paboTa

«I".J. KapnieueHKo Kak reHeTHK-
HKCIIEPUMEHTATOP U OMOTEXHOJIO
Makpo- 1 MUKPODIJIIEMEHTHI,
MCTOYHUKH YTIJI€BOJOB, BUTAMUHBI,
JKEJIMPYIOIIUE areHThI. T UIIbI
MUTATENIBHBIX CPEel — KUJIKUE

U TBEP/IbIE.

IIurtaTenbHble Cpeab

JU1s OMOTEXHOJIOTUM PACTCHUI.
Pa3paboTka HOBBIX MUTATEILHBIX
Cpel, B TOM YKCJI€ BKIIOYAIOIIUX
OMOCTUMYIISITOPHI U IPYTHE

peryisTopsl pocta. Metozsl

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y NIOHSATHN: IIUTATEIbHAs Cpena,
KOMIIOHEHTBI IUTATENBHOMN CPEIBI,
pH pactBopa.

OnuceIBaTh NpOLIECC TPUTOTOBICHUS
MIATATEIBHBIX CPel U1 Pa3HBIX
0OBEKTOB.

XapakTepu3oBaTh POLIECC
[IPUTOTOBJICHUS ITUTATEIbHBIX CPEX

B 3aBHCHMOCTH OT BBIOPaHHOTO

00BEeKTa HCCIICO0BaHUA.
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

ONTUMU3ALUU [TUTATEIbHBIX CPEI.
OcHOBHBIE KOMIIOHEHThI MUTATEIbHBIX
cpen (MakpOlJIEMEHTHI,
MHUKPOIJIEMEHThI, UCTOYHUKHU
yIiiepoaa, BATAMHUHBI, dKETUPYIOLIUE
areHThl, PETYJATOPBI POCTA).

YposeHb pH nuraTenbHOM cpeasl

Y €ro BIIMSHUE HA Pa3BUTHE PACTECHUM.
Becsl, pH-MeTp.

JlabopaTtophas pabota «IlutarensHbie
Cpeabl U YCIOBUS KYJIbTUBUPOBAHUS,
KYJBTYPbl PACTUTEIIBHBIX KJIETOK

Y TKaHE».

[IpakTrueckas padbora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) pACTBOPOB MaKpO- U
MUKPOAJIEMEHTOB NMUTATEIBHON Cpe/Ibl
o npornvicu Mypacure u CKkyray.
[IpakTuueckas pabora
«IIpuroroByeHre MUTATENBHBIX CPETT

IUIsL BBEAICHUS B KYJBTYpY IN Vitro»

Buowl oesmenvnocmu obyuarowuxcs

Paznuuathk TUIBI MUTATENBHBIX CPET

B 3aBUCUMOCTH OT 3aJlayu
KYJIbTUBAPOBAHUSL.

CpaBHHBaTh paCTBOPUMOCTH BEITIECTB
BO BpeMsI ITPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBATH THUIIBI
MUTATEIBHBIX CPEJl B 3aBUCUMOCTH

OT WX COCTaBa.

BrisiBnsiTh Hanbosee BaKHbIC
KOMITOHEHTHI IUTATEIILHOMN CPEIbI

U TIPOTHO3UPOBATh dPdeKT

OT HEXBAaTKH KaXJI0TO

13 KOMIIOHCHTOB.

XapakTepu3oBaTh (PyHKITUU
KOMITOHEHTOB TTUTATEIIBHBIX CPE]I.
dopMymHpoBaTh U OOBICHSTH
MPUHITUT KYJIbTHBUPOBAHUS PACTCHHUMA
Ha TTUTATEBHBIX CPEIaX Pa3IMIHOTO

coCTaBa
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Temuvl 3anamuu

6. Perynaropsl pocta kak
(bakTophl ycnexa

OMOTEXHOJIOTUU PACTEHUI

Konuuecmeo
yacoe
4

OcHognoe cooepaicanue

Poct u pa3Butne pacreHuil.
OcranbpHbl€ 3TaIbl OHTOT€HE3A.
OO01Me 3aKOHOMEPHOCTH pOCTa
pPaCcTCHUM.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ru60epeunbl, ABK, aTunen u np.)
U UX (YHKIUY Ha pa3HBIX Tanax
pPa3BUTHS PACTEHUS.

N3BecTHBIE TEHETUYECKHUE
MEXaHU3MBbI, KOHTPOJIUPYIOIIKE POCT
Y pa3BUTHUE PACTEHUU.

OHJIOTEHHBIE U YK30T€HHBIE
PETYJISTOPBI pOCTA PACTEHUM

B IIpOOUpKE.

JlaGoparopHas paboTa
«DeHoTUnMYECKas OLIEHKa pocTa

Y Pa3BUTHS PACTEHUMN B 3aBUCUMOCTH
OT HaJIu4usi GUTOTOPMOHOB

B IIUTATEIIBHON CPEAE»

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHATHUI: (PUTOTOPMOHBI,
PETYJSATOPBI pOCTa PACTEHUM.
OnuceIBaTh MPOIECC POCTA

Y pa3BUTHUA PACTCHHIA.
XapakTepu3oBaTh IPOLIECC pOCTa

U Pa3BUTHUA PACTCHUI B 3aBUCUMOCTH
OT F'€HOTHUIIA U OKPYKAIOIINX
YCJIOBHUM.

Paznmuuate QyHKIMH peryasTopoB
pocrTa.

CpaBHuBaTh GYHKIIMHU PETYISATOPOB
pocrTa.

BrIABIATH PYHKITUU PETYISATOPOB
pocTa Mo NMPeIoKeHHBIM d(hdeKTam.
XapakTepu3oBaTb 0COOEHHOCTHU
CTpPOCHUS U (PYHKITUU Pa3IUYHbIX
(UTOTOPMOHOB.

dopMyIUpoBaTh U OOBSICHATD
MPUHITUT BO3JEHCTBUS (PUTOTOPMOHOB

HAa POCT U Pa3BUTUE PACTCHUU
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Temuvl 3anamuu

7. buotexHoaorus pacTeHui

Konuuecmeo
yacoe
10

OcHognoe cooepaicanue

Bo3moxHocTn IMPUMCHCHUA

an06HOTeXHOHOFHfI B CCJICKIIMH,

CEMCHOBOACTBC U IIMTOMHHNKOBOACTBC.

bone3nn 1 UMMYHHTET PACTEHUI:

ot H./. BaBunoBa 10 COBpEMEHHOCTH.

Y ckopeHHas U TpaAUIMOHHAs
CEJIEKIIUS: COKpaIllaeéM CPOKHU
MOJTy4Y€HUsI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIeKIuu. [ nbpuau3anmsi.
®opmebl oT6opa. OCHOBHBIE
HaIIPABJICHUS CEJICKLIUN: YIyUIlICHHE
YPOKaWHOCTH, YCTOMYUBOCTH

K OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

O310pOBJIEHNE PACTEHUI OT BUPYCOB

C IIOMOIIBIO METOJOB OMOTEXHOJIOTHUH:

METOJbI KyJIbTYPbI allUKaIbHbIX
MEpHUCTEM, TEPMOTEPAIIHH,
XEMOTEpaNuu, KpuoTepanuu

Y KOMIUIEKCHOM Tepanuu. [lonyuenne

0340POBJICHHOI'O ITIOCAA0YHOIO

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conepkaHre TEPMUHOB
Y TIOHSITHN: CEJNIEKLIHNS,
CEMEHOBO/ICTBO, MMTOMHUKOBO/ICTBO,
MHKPOPA3MHOXKEHHUE PACTCHU,
03JIOPOBJIEHUE PACTCHUM.
OnuceIBaTh IpoIece
MUKPOPAa3MHOXKEHUS pACTCHUH,
CO3/IaHUSI HOBOTO MCXOJ/IHOTO
Marepuasa Jijisi CeJIeKIuu, oToopa,
03/I0POBJICHHS PACTEHUH U MTOJTYUYEHUS
03JI0POBJICHHOT'O 1OCAI0YHOTO
Marepuara.

XapakTepu3oBaTh MPOLIECC
YCKOPEHHOM U TPAAULIMOHHOMN
CEJIEKIINHU, MUKPOPa3MHOKEHMUS,
03JI0POBJICHUS PACTCHUMU.

PaznuyaTth METOBI CENIEKIUU,
CIIOCOOBI 03/TOPOBJICHUSI PACTEHUM.
CpaBHUBATH METO/IbI CETIEKIINH,
CHOCOOBI 03TOPOBJICHUS PACTEHUH.

BriaBaars HanOonee 1 HaMMeHee
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

Marepuasa — KiryoHein kaprodens
Y CKEHIIEB TUIOZOBBIX KYJIBTYD.
KynbTuBupoBaHue pacTUTEILHOTO
MaTepuala B KyJabType in Vitro:
OCHOBHBIE TTPUHITUIIBI U MOJICNIU

KYJIbTUBHUPOBAHMU. KaJIJIYCOFeHGS,

CYCIIEH3UOHHBIE KYJIbTYPbl pACTEHUH.

Mukpopa3sMHOKEHNE PACTEHUM.
OxoHoMuueckuit dpPext

OT BHEJIPEHUS METOJIOB
OMOTEXHOJIOTMU B PACTEHUEBOCTBO.
Kpuoxpanenue pacreHuil.
KpuonporekTopsl.
[TocTKkpuoreHHas pereHepanus.
buonornyeckue cpeacTa 3allUuTh
PACTEHHMI: IPEUMYILECTBA

U TIEPCIEKTUBBI IPUMEHEHUSI.
Tepmoc u cocyn Jlproapa ¢ :KUIKUM

a30TOM, KPUOTIPOOUPKHU.

Buowl oesmenvnocmu obyuarowuxcs

s PeKTUBHBIE CITOCOOBI MOTYUCHHS
MCXOJIHOTO MaTepuaa

JUISL CENIEKIINU; 03/T0POBJICHUS
pacTeHUU.

XapakTepu3oBaTh 0COOCHHOCTHU

1 QYHKIIMHA METOJIOB CEJICKIINH,
crioco0OB 03/10POBJICHUS PACTCHUA.
dopMynUpoBaTh U OOBACHSITH
MPUHIHI TPAAUITUOHHON

Y YCKOPEHHOU CEJIEKLINU, TPUHLIUI
pabOThI TOTO UM MHOTO METO/a

03JIOPOBIICHUS] PACTCHUN

[Ipaktuueckas padbora «Pa3zmMHOXkeHHE

IIJIO4OBBIX paCTeHI/Iﬁ YCPCHKOBAHHUEM
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Temuvl 3anamuu

WUTOTO 10 MOJIYJIIO

Konuuecmeo

yacose

OcHognoe cooepaicanue

Y MUKPOPa3MHOXKEHUEM — IIPUMEP
MaJIMHBI (MM 3EMJISTHUKH, €KEBUKH,
CMOPO/JIUHBI ).

[Ipaktrnueckas pabora «BBenenue
pacTeHuii B KyJbTypy in Vitro

Y TIOJIJIEP>)KAHUE YUCTOU KYJIBTYpbI

OKCIIJIAHTOB».

[IpakTrueckas pabora «Pa3mMHOXeHHE

KapTodess B IpOOUpPKeE.
HccnenoBarenbckas pabota

«Kak nosy4aroT noTOMCTBO

BET€TATUBHO PAa3MHOXKAEMBIX KYJIBTYP

€CJIM HE CeMEHaMM ?»
Uccnenosarenbckas paboTa
«BpIpanmBanue pacTeHUMN

B IIPOOUPKE».

UccnenoBarenbckas padota «Kak
00Kbs1 KOPOBKA YpOJKail criacajia —
0 COBPEMEHHBIX CIIOcO0ax

OMOJIOTMYECKOMN 3aIUThI PACTEHUI

Buowl oesmenvnocmu obyuarowuxcs
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Temuvl 3anamuu

Konuuecmeo

yacose

OcHognoe cooepaicanue

Monyab «CoBpeMeHHbIE OMOTEXHOJIOTHH B cejteknun». 11 kiace (34 v)

1. 'eneTnueckue pecypcesl

Poccun

6

Crpareruu coxpaHeHUs T€HETUUECKUX
pecypcoB. CoxpaHEHHE paCTEHHUI

in situ u ex situ.

buopecypcusbie komekunn Poccun.
Kosnekius reHeTHYecKuX pecypcoB
pactenuit BUP. I'epbapuit BIH.
Kosnekiust reHeTHYecKuX pecypcoB
>knBoTHEIX BHUUI PXK. Komekimn
kj1eTok 1 mrammMoB BHUMCXM.
HccnenoBarenbckas pabota

«ITo marepuanam gopyma

«I'enetTnueckue pecypcel Poccum»

Buowl oesmenvnocmu obyuarowuxcs

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHATHI: COXPAHEHHUE PACTECHUN
in situ u ex situ.

OnuceiBaTh IIpOoLCcCC COXpaHCHUA

pacTeHuii B ycimoBusx in Situ u ex situ.

XapaxkTepuszoBaTh CIIOCOObI
COXPaHEHHS PACTCHUH B YCIIOBUSIX
In situ u ex situ.

Paznuuathk cnocoObl COXpaHeHHUsI

pacTeHuit B ycimoBusx in Situ u ex situ.

CpaBHUBAaTh OCOOCHHOCTH
COXPaHEHHS PACTCHUH B YCIIOBUSIX

in situ u ex situ.

BoisBiats Hanbonee 3pPpexTuBHBIN
npUEM JUISE COXPAaHEHHS] KOHKPETHOTO
oOpasiia pacTeHUH.
XapakTepu3oBaTh 0COOCHHOCTH

1 PyHKIIUH.

dopMyHpoBaTh U OOBSICHATH
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Temuvl 3anamuu

2. OCHOBBI T€HETUKH

U CEJICKIINH

Konuuecmeo

yacose

OcHognoe cooepaicanue

HacneacTBeHHOCTh U1 UBMEHYHUBOCTD —
OCHOBHBIE CBOMCTBA KHBBIX
opranu3moB. I3MeHYMBOCTH
MyTaIMOHHAS] U MOAU(UKAIIIOHHAS.
['en — maTepuanbHBIN HOCUTEIND
HACJICJICTBEHHOCTH U N3MEHYUBOCTH.
HyknenHOoBbIE KUCIIOTHI.

Jlokannzanusa reHeTH4eCKOro

MaTcpuajia B KJICTKE. I[@HGHI/IC KJICTOK.

Pennukanus JIHK. OcHoBHas gorma
MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. Tpancnsuus.
Myranun.

3aKOH TOMOJIOTHYECKHUX PSAIOB

B HACJIEACTBEHHON U3MEHYUBOCTHU
H.N. Basunioa B 1920 u 2020 rr.
[TpakTrueckas pabota
«MoaudukarmoHHas U3MEHYHUBOCTh

B ipupojie» (coOpaTh U CpaBHUTH

Buowl oesmenvnocmu obyuarowuxcs

IIPHUHIIAII IN Situ 1 eX Situ coxpaHeHus
T€HETUYECKUX PECYPCOB paCTCHHI
PackpsIBaTh copepxaHne TEPMUHOB
Y OHATHUI: HACIEJICTBEHHOCTb,
U3MEHYUBOCTh, I'eH, JJHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKHUX PSJIOB
B HACJIEICTBEHHOI N3MEHYUBOCTHU.
OnuceIBaTh TPOSIBIICHUS
MOU(DUKAIIMOHHONW U MYTallHOHHOM
M3MEHUYUBOCTH, cTpoeHue [JHK

u PHK, 6enkos.

XapakTepu3oBaTb CTPOCHUE

1 QYHKIIUHA HYKJIICMHOBBIX KHCIIOT,
OCIKOB.

Pa3znuyaTh TUIIBI N3MEHUUBOCTH.

CpaBHUBATH MYTAlMOHHYIO

u MO)II/I(i)I/IKaHI/IOHHy'IO HU3MCHYUBOCTD.

BEISBISATE MOAM(DHUKAIIUN ¥ MyTAIIHH.
XapakTepu3oBaTh 0COOEHHOCTH
u ¢pyukiun JJHK, PHK, 6enkos.

DopMyIUpOBaTH U OOBSICHATD
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Temuvl 3anamuu

3. Unmxenepus

B OMOJIOTHH pacTEHUI

Konuuecmeo

yacose

15

OcHognoe cooepaicanue

JIUCTBSI, IBETKU C OJTHOI'O PACTCHHUS
W/WIH C Pa3HBIX).
UccnenoBarenbekas padora «I'MO —
ATO MYTAIMU WK MOJUPUKAIUN?»
KiieTtouHas v reHHast THXEHepus
PACTEHHUI I Pa3BUTHUS CEJICKIINH.
[TpupoHO-TpaHCTEHHBIE PACTCHHUS.
Pactenusi-6uodabpuku.
buoTtexHonornueckue MeTo bl

B CEJICKIIUY PACTCHUM.
['eHeTHYECKOE pETAKTUPOBAHUE
KYyJBTYPHBIX pacTeHnil. Yem
T€HETUYECKOE PETAKTUPOBAHNE
OTJIMYAETCS OT FTEHETUYECKON
MOIU(DHUKAIIAH.

ITouck HOBBIX TEHOB-MHUIIIEHEM:
CYILLIECTBYIOLINE METOIUKH.
[Mposenenwue in silico ananmsa.
['eHHas WHKEHEPHS 3€PHOBBIX
KyJbTyp. ['eHHast uHXeHepus

xJiomyaTHUKA. | 'enHas HHXCHCPpU

Buowl oesmenvnocmu obyuarowuxcs

IMIPUHIOUII HCﬁCTBHﬂ 3aKOHa
TOMOJIOTUYCCKUX PAIOB

B HACJIEJICTBEHHOU U3MEHYNBOCTH

PackpriBaTh conep:xkaHue TEPMUHOB
Y TIOHSATHI: KJIETOYHAs U TeHHAas
WHXCHEPHUsI pACTEHUM, TCHETUYECKOE
penaktupoBanue, [ MO, in silico
aHaJu3.

OnuceiBaTh NpoLECC KIETOYHON

Y TEHHOW UHXEHEPUU PACTECHUH,
MPUHLUIBI TEHETUYECKOTO
penaktupoBanus, cozganue [’ MO,
starsl in Silico ananu3za.
XapaxkTepu3oBaTb COBPEMEHHBIE
JIOCTHXKEHUS TCHHOM Y KJIETOYHOM
WHXCHEPHUH Pa3HbIX BUJIOB PACTCHUM,
nposeenue in Silico ananusa.
PaznuyaTe reHHYI0 U KIIETOYHYIO
WHXECHEPHIO.

CpaBHHUBaTh OMOTEXHOJIOTUIECKUC
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Temuvl 3anamuu

4. Unxenepus

B OMOJIOTHH JKMBOTHBIX

Konuuecmeo

yacose

OcHognoe cooepaicanue

toMara. [ eHHast HH)KEHEPUS COU.
['eHHas WH)KEHEPHS TUIOJOBBIX
KyJabTyp. [ 'eHHast uHXKeHepus
KapTodens.

[Ipaktuueckas pabora «I[IpoBenenue
in silico amanusa 11g moMcKa HOBBIX
Tr€HOB-MUILICHEW NI peaKTUPOBaHUs

KyJIbTYPHOTO pacTeHHsI (Ha BEIOOP)»

CoBpEeMEHHBIE METOIbI

B )KUBOTHOBOJICTBE: TPAHCIIJIAHTAIUS
YMOPHOHOB, XUMEPHBIC )KUBOTHEIE,
KJIOHUPOBAHHUE.

I'enHas uHxxeHepus

B 'KUBOTHOBO/ICTBE.

[IpakTuueckas padota «IIpoBeaenue
in silico ananu3a M1 MOMCKA HOBBIX
TC€HOB-MUIIICHEH ISl pEAaKTUPOBAHUS

’KUBOTHOT'0» (Ha BBIOOD).

Buowl oesmenvnocmu obyuarowuxcs

METO/Ibl B CEJIEKIIUU PACTCHUM.
BBIABISITE pazinuust MExXIy
TEHETUYECKUM PEJAKTUPOBAHUEM

Y TEHETUYECKOW MoauduKaiuen.
XapakTepu3oBaTb OCOOCHHOCTH

U QYHKIIUH.

dopMyIUpOBaTh U OOBICHITH
MIPUHIUIT KJIETOYHON U TE€HHOU
WHXEHEPUU, TEHETUYECKOTO
PEIAKTUPOBAHUS U TEHETUYECKOU
Mo U DUKAITUU

PackpsIBaTh cojiep:kaHUE TEPMUHOB
W TIOHSITHIA.

OnuceIBaTh TPaHCILUIAHTALIUIO
SMOPHOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu30BaTh TPAHCIUIAHTAILIUIO
AMOPHOHOB, XUMEPHBIX YKUBOTHBIX,
KJIOHUPOBAHHE.

Paznuuars TpaHCIIaHTalKIO

3M6pI/IOHOB, XUMCPHBIX ) KUBOTHBIX,
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Temuvl 3anamuu

WTOTO 10 MOJIYJIIO
OBILEE KOJIMYECTBO
YACOB ITO [TPOTPAMME

Konuuecmeo

yacose

34
68

OcHognoe cooepaicanue

HCCHGIIOB&TCHI)CKE[}I pa60Ta «['enHas
HHXCHCPHA JKUBOTHBIX: apI'YMCHTLI

32 U IPOTHUBY

Buowl oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.
CpaBHUBATH TPAHCIUIAHTAIUIO
YMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh 0COOCHHOCTHU

U (QYHKIIHH.

dopMynUpoBaTh U OOBACHSITH
MPUHIINAI T€HHOW UHXKEHEPUH,
F€HETUYECKOT0 PETaKTUPOBAHUS

Y TEHETUYECKOU Mo pUKam
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HPUJIOXKEHHUE. ®UJIBMbI U 3AIIMCHU TEJIEBU3UOHHBIX ITPOT'PAMM

Moayb «ArpoTexHoJIOruM HacTosiiero u oyaymero». 10 knace

Tema 1. Buomexnonozusn Kaxk Hayka

JoxymenTanbhbiii puibm Ceprest bpunieBa «Hosblii cBeT. Hukonait BaBuinosy». —
URL.: https://smotrim.ru/video/2618068

JoxymenTanbHbld GuiibM «CeMeHa, KOTopble cnacyT ueioBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIE 0MOTEXHOJIOTHM B cejieknumn». 11 kiacc

Tema 1. I'enemuueckue pecypcol Poccuu

JoxymeHTanbHbId QriibM «30510TOM 3eneHblit 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnoebl 2enemuKu u cenekyuu

®duneMbl U3 nuKIa «Matpuma Haykm». Science and plants. Hayka u pactenus.
3epuoboboBeiec. — URL.: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huowcenepus 6 6uonozuu pacmeHuil

®duneMbl U3 nEKIa «Matpuma Haykm». Science and plants. Hayka u pactenus.
I'enetnueckoe penaktuposanue. — URL: https://tvspb.ru/programs/releases/107337/
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