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HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh U HA3HAYEHHE MPOTrPaAMMBbI

PabGouass mporpamma Kypca BHEYpOUHOW HesTenbHOCTH «COBpEMEHHBIE
arpoOMOTEXHOJIOTHH (arpoOMOTEXHOJOTUUECKUN TPOQuUIb)» ISl CpeaHero O0OIIero
oOpazoBaHus (jajiee — mporpamMma) pa3paboTaHa B COOTBETCTBUM C TPEOOBaHUSIMHU
®enepanbHOr0 roCyJapCTBEHHONO 00pa30BaTENIbHOIO CTAaHJIApTa CPEIHEro OOIIEero
obpazoBanust (PI'OC COO), opueHTHupoBaHA Ha oOecleueHue HHAUBUAYATIbHBIX
noTpeOHOCTEN 00YyUaIOIUXCs U HAalPaBJIeHA Ha IOCTIXKCHHE TJIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHUS MPOTPAMMBI CPEAHETO O0IIEr0 00pa30BaHuUs C YY4ETOM BBIOOpA YYaCTHHUKAMU
00pa3oBaTEIbHBIX OTHOIICHHI KypCOB BHEYPOYHOU AESATEILHOCTU. ODTO IMO3BOJISET
obecreunTh eMMHCTBO 00s3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM MPOCTPaHCTBE
IIKOJIBHOTO 00pa30BaHMs: HE TOJLKO HA YPOKE, HO U 3a €r0 Mpe/ieamMu.

Hacrosimuit kypc npenHa3HadyeH AJis YIrIIyOJIGHHOTO M3y4YeHUs OUOJIOTHYECKUX
ABJICHUM U 3aKOHOMEPHOCTEH, pacIupeHusi 0a30BbIX 3HAHUW, PA3BUTHS MPAKTHUECKHUX

YMEHUI U HABBIKOB B COBPEMEHHOU OMOJIOTHH.

AKTYaJIbHOCTDH PeaJIn3aluu MPorpaMmbl

[Iporpammoii mpeaycMOTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUYECCKOTO
YPOBHSI 3HaHWW, a TakKXKe TMPAKTHYECKOro OmbiTa paboThl ¢ J1ab0paTOpHBIM
o0opyI0oBaHUEM, OBIIAJICHUE TPUEMAMH HCCIEAOBATEIIBCKON eATeIbHOCTH. MeToIbl
opraHm3an  00pa3oBaTENIbHONM W HAYYHO-MCCIIEIOBATENLCKONH  JI€ATEIHHOCTH
npeaycMaTpuBaoT (HOPMUPOBAHHE Y OOYYaIOMIUXCS HECTAaHAAPTHOTO TBOPUYECKOTO
MBIIIIJIEHUS, CBOOO bl CAMOBBIPAKEHUSI M UHIMBUIYATBHOCTU CYKICHHM.

JIist MosTHOTO y4yeTa MOTPEeOHOCTEeH O0YyJaromuXxcsl B MporpaMMe HCIOJIb3yeTCs
muddepeHIUPOBAHHBIN TIOAXO0/, YTO CTUMYJIUPYET OOYydYaromIerocss K YBEIUYEHUIO
NOTPEOHOCTH B MHAMBUAYAIbHOM, HHTCIICKTYAIBHOW U TTO3HABATEIILHON JACATEIIHBHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATEIBCKUX HaBBIKOB. [IporpaMmma cTaHeT BOCcTpeOOBaHHOM
B TEpPBYIO ouepeAb OOy4yaloUIMMHCS, KOTOpble HMMEIOT CTOMKMH  UHTepec
U COOTBETCTBYIOIIYIO MOTHUBAIIMIO K HM3YYCHHIO NPEIAMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA, CCTCCTBEHHBIX HAYK U TEXHOJIOTHH.

B macrosmiee BpeMs Owojormueckoe oOpa3oBaHHE JOJDKHO OOCCICYUTH
BBIITYCKHUKAM BBICOKYIO OMOJIOTMUECKYIO, SKOJIOTMUECKYI0 U TMPUPOJOOXPAHUTEIBHYIO

I'paMOTHOCTbD.



3HaHUs B 00JIACTH OCHOBHBIX OWMOJIOTUYECKUX 3aKOHOB, TEOPUH U uUIEH
(GbOpMHPYIOT HPaBCTBEHHBbIE HOPMbI W MPUHIUIBI OTHOIICHHS K UBOH MPHUPOJE.
B KkadecTBe IEHHOCTHBIX OPHEHTHPOB OHOJIOTHYECKOTO OOpa30BaHUS BBICTYIAIOT
O00BEKTHI, U3y4YaeMble B Kypce OHOJIOTMHM, K KOTOphIM Yy ydammxcsa (opmupyercs
LEHHOCTHOE OTHOILIEHHE. [Ipr 3TOM BEIyIIYIO pOJIb UTPAIOT IO3HABATEIBHBIE LIEHHOCTH,
TaK KaK JIaHHBI y4eOHBIN MpeAMET BXOAWT B TPYIITY MPEAMETOB IMO3HABATEIHHOTO
LMKJIa, TJaBHasg LElb KOTOPBIX 3aKIIOYAETCSd B HM3YYEHHH COBPEMEHHBIX CIOCOOOB
perieHus TIo0abHBIX MpobiieM coBpeMeHHOCTH. [IporpamMma mpecieayer He TOJIbKO
oOpa3oBarenbHble, HO M BOCIUTATEIbHBIE II€JIM, IOCKOJIbKY OHa CIIOCOOCTBYET
(OpMHPOBAHUIO IKOJIOTMUYECKOTO U OMOTEXHOJIOTMYHOIO MBILUICHHS Y MOIPACcTalOIEro

ITOKOJICHUA.

BapuaHnTtsl peanu3zanuu nporpaMMsbl 4 GopMbI NPOBEACHUA 3AHATUI

Peanuzanus nporpaMmbl mpearnoiaraeT UCHoib30BaHue GopM padOoThI, KOTOpHIE
MPEAYyCMaTPpUBAIOT AKTHUBHOCTh M CaMOCTOSITEIBHOCTh OOYYalOIIMXCS, COYETAHHE
WHJIUBUYAIbHOM M TPYyNNoOBOM pabOThl, TMPOEKTHYHD M  HUCCIEI0BATEIbCKYIO
JesTeNIbHOCTh. TakuM 00pa3oM, BOBJICUEHHOCTh O0OYYAIOIIUXCS B JAHHYIO BHEYPOUHYIO
JESTeNIbHOCTh IO3BOJIUT OOECMEYUTh UX CaMOOIpENeJeHHe, pPACIIUPUTDh 30HBI
MOMCKAa CBOMX HWHTEPECOB B pPAa3MYHBIX cdepax eCTECTBEHHO-HAYYHbIX 3HAHHM,
MEPEOCMBICIUTh CBOU CBSI3M C OKPYKAIOIIMMH, CBOE MECTO CPeId APYTux JHOJEH.
B menom peamusaiusi mporpaMMbl BHOCHT BKJIaJL B HPAaBCTBEHHOE M COIMAIBHOE
dbopMupoBaHUE TUYHOCTH.

[Iporpamma MoOkeT ObITH peanmm3oBaHa B pabore ¢ oOywarommmucs 10 m 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKaxX KOTOPBIX MPETyCMOTPEHBI
Takue (opmbl palbOThl, Kak Oecedbl, JIUCKYCCHM, MAacCTEep-KJIacChl, 3KCKYpCHH
Ha TPOM3BOJICTBO, aHAJIM3 KEMCOB, BCTPEUU C MPEICTABUTEISIMU Pa3HbIX Npodeccuid,
podeCCUOHANIbHBIE TPOOBI, KOMMYHUKATHUBHBIE M JICJIOBBIE WIPHI, KOHCYJIbTAIHH
reJlarora v rncuxoJora.

[Iporpamma MokeT OBITh pealii30BaHa B TEUEHHE OJHOTO YYeOHOro Troja
¢ obOyuvaronumucs 10 u 11 kiaccoB, eciu 3aHATHS MPOBOJISATCS 2 paza B HEACIIO.
Nnu B TedyeHue ABYX JIET, €CIM 3aHATHUS MPOBOJATCA 1 pa3 B HeOENto IS KJIacCOB

OMOJIOTUYECKOTO U OMOTEXHOJIOTUYECKOTO HAITPaBICHUH.



B3anmocBsashb ¢ dpenepajibHO padoyeii MPOrpaMmoil BOCIUTAHUS

[Iporpamma Kypca BHEYpPOUHOH JESTEIBHOCTU pa3paboTaHa C  y4eTOM
pexoMeHaImii eaepaibHO pabodeil mporpaMMbl BOCITUTAHUSI, YYUTHIBAET IICHXOJIOTO-
MeJarornyeckue OCOOCHHOCTH JAHHBIX BO3PACTHBIX KaTeropuid. OTO MO3BOJIAET
Ha MPaKTUKE COEAMHUTH OOYYAIOIIyl0 M BOCHUTATEIBHYIO JEATEIBbHOCTH IMejarora,
OPUEHTHPOBATH €€ HE TOJIBKO HA HHTEIUIEKTYaJIbHOE, HO U HA HPABCTBEHHOE, COIIUATIbHOE
pa3BUTHE peOeHKa. DTO MPOSBIISIETCS B:

— BOCIHUTAHUMU OCO3HAHHOW 3KOJIOTUYECKH NIPAaBUIIbHOW MOTHUBALIMU B IOBEICHUU
U JIeATENbHOCTH dYepe3 (GOpMUPOBAHHE CHUCTEMBl  YOEXKIEHUH, OCHOBAaHHBIX
HAa KOHKPETHBIX 3HAHUSIX;

— CTAQHOBJICHMU JIMYHOCTH OOy4aroluxcs Kak LEJOCTHOM, HaxonAsIencs
B TAPMOHHUU C OKPY’KAIOLIUM MUPOM, CIIOCOOHON K PEILICHUIO IKOJIOTUYECKUX MPOOIeM;

— NPUOPUTETE JUYHOCTHBIX PE3YJBTATOB PEANM3ALUN IPOrPAMMBI BHEYPOUYHOU
NEATEIbHOCTH, HAIIIEIIIUX CBOE OTPaKEHUE U KOHKPETU3aIIO B (heiepalibHON paboueit

IMporpaMmsbl BOCITUTAHUA.

Oco0enHocTu padoThI megarora Mo NporpaMmme

3ajaya memarora  COCTOMUT B TOM, UTOOBI  CONpPOBOXAATh  IPOLECC
npodeccruoHanbHON OpUEHTAIIMKA O0YYAIOIINXCS, PACKPbIBas MOTECHIIMAM 00YYaIOIIUXCS
4yepe3 BOBJIEUEHHE B MHOrOOOpPa3HYIO JEsTeIbHOCTb, OPraHU30BAHHYIO B pa3HbIX
dbopmax.

[Ipu »TOM pe3ynpTaToM padOThl NeAarora B TMEPBYID OYEpelb SIBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTAaTOB MENAror MOXET JIOCTUYb,
yBJIeKasi peO€HKa COBMECTHOW U MHTEPECHON UM 000MM JeSTENIbHOCThIO, YCTaHABINBAs
BO BpeMs 3aHATH J00pOXKenaTeabHyo, MOAJEPKUBAIOILYI0 aTMochepy, Hachlas
3aHATHS LEHHOCTHBIM coJepkaHueM. Kpome Toro, mporpamma HOpeayCMaTpHUBAaET
OpraHu3alMI0 SKCKYpPCHUH, MpocMoTp (GUIbMOB U 3anuceid TB-nporpamm.

[Ipy wu3yyeHum o0OyHarOIIMMUCS  TPOrpaMMbl  TEAaror  OCHOBBIBAETCS
Ha HECKOJIbKUX OCHOBOIIOJAralolUX MPUHIIUIIAX O0yYEHUS:

— MPUHLUIN WHTETPATUBHOTO MOAXOAa K OOyYEeHHI0. DTOT NPUHIMUI HMEET
NEPBOCTENEHHOE 3HAYEHHE, TaK KaK YCBOCHHUE MOJYy4YaeMbIX 3HAaHUN 10 OMOTEXHOIOTUU
IpEearojaracT TECHYK B3auUMOCBS3b pasHbIX ypoBHeW. IlepBelii  ypoBeHb —
MEXITPEAMETHBINA — TIPEINOoIaraeT B3auMOCBs3b OMOJIOTUN ¢ KYPCOM MO XuMuu. Bropoi
YpOBEHb — TPEeIMETHBIM — OO0YCJOBJIEH B3aUMOIPOHUKHOBEHHEM  Pa3HbIX

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



CTaHOBJICHHUS U W3y4eHHs] OuorexHonoruu. Kpome Toro, 1oruka ocBOEHUs MaTepuasa
MpOrpaMMBbl MpEnojaraeT JBMKEHHE OT OOIIEro K 4acTHOMY W, Ha HOBOM YpPOBHE,
BO3BpalllEHHE OT YaCTHOI'O K 00IEMY.

— TMPUHIUI HAIJIATHOCTH;

— NPUHLMI JOCTYIHOCTH;

— TMPUHIUI OCO3HAHHOCTH.

[TpumepHas cxema NpoBEACHUS 3aHATUN IO IPOrpaMMe MOKET ObITh TaKOM:

1. OObsicHEHHE TEOPETHUECKOTO MaTepuaa o TemMe.

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

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

4. AHanu3 pe3ysbTaToB HKCIIEPUMEHTA.



IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHS KYPCA BHEYPOUHOU
AEATEJBHOCTHU

3aHATHA B paMKax IIporpamMmbl HalIPaBJICHBI Ha oOecrieueHue JOCTHIKXCHUA
O6y‘—IaIOH_II/IMI/IC$I dicayromux  JMUYHOCTHBIX, MCTAIIPCAMCTHBIX W  HIPCAMCTHBIX

00pa3oBaTENbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:
8 chepe epaxrcoancKo2o 60CHUMAHUA!
— TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATCTLHOCTH TIPH BBITIOJHECHUN
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;
— CIOCOOHOCTH OMNpPEAENsATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM XU3HH U OOBICHSITH €€
— TOTOBHOCTH K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBIMOTHEHUS yICOHBIX,
MMO3HABATEIIbHBIX M HCCIICNOBATECILCKUX 3a7a4, YBAXUTCIBHOMY OTHOIICHHS
K MHEHHUIO ONIMOHEHTOB MPH OOCYXKJECHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO

COJICPKAHHUS;

8 cghepe nampuomuyecko2o 60CNUMAHUSL
— LEHHOCTHOE OTHOIIEHWE K MNPUPOJHOMY HACICAWI0O U IaMSATHUKAM IPUPOJIBI,
NOCTHXKEeHUAM Poccuu B Hayke;
— CNIOCOOHOCTH OIEHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, IOHUMAHUE 3HAYCHHUS OWOJIOTMHM B TO3HAHUU 3aKOHOB MPUPOJBI,

B JKM3HH YCJIOBCKA U COBPCMCHHOI'O 06HICCTBa;

8 cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHUSL:
— CIHOCOOHOCTH OIIGHMBATh CHUTYyalldl0 W TPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

— OCO3HAaHME JJUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

6 C¢€p€ acmeniudecKoco e6ocnumarusl.

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

6 cihepe uszuuecko2o OCNUMAHUL:
— TIOHMMaHME IIEHHOCTH 3JI0POBOTO M 0€30MaCHOI0 00pa3a KU3HHU;
— OCO3HaHME TOCJEACTBUI M HENMPUATHE BPEAHBIX NMPUBBIUEK (yHmOTpeOsIeHHE

AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);



8 cqhepe mpy008020 BOCNUMAHUA:

— TOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTH OWOJIOTHYECKONM U DKOJIOTHYECKOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh HHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIIHHO
BBITIOJTHSTH TaKyIO IS TEILHOCTD;

— HHTEpeC K MPAKTUICCKOMY H3YUCHHIO MPOQECCHIA, CBI3aHHBIX C OMOIOTHEIH;

— TOTOBHOCTb U CITIOCOOHOCTH K 00OPa30BaHMIO U CaMOOOPA30BAHUIO HA MTPOTKECHUH

BCEH JKU3HU;

8 chepe IKON02ULEeCK020 BOCNUMAHUA!

— DKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOLIEHHWE K MNPUPOJE KaK HCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUS;

— TIOBBIIICHUE YPOBHS  DKOJIOTUYECKOW KYJIBTYpbl: MPUOOPETCHUE  OIbITA
IJIAHUPOBAHMUSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX  TOCJEACTBUMN
IUISL OKPYKAIOLIEH CPEIbl;

— CIOCOOHOCTH HCIOJIB30BaTh MPUOOpETaeMble MPU H3YYCHUU OHOJOTHHM 3HAHUSA
M yYMEHUS TIpU pEIICHHH TMpoOJieM, CBSI3aHHBIX C  palMOHAIbHBIM
MPUPOJIOTIONb30BaHUEM  (COOJIO/ICHHE TIpaBWJI  TMOBEACHUS B  MPUPOJE,
HAIIPaBJICHHBIX HAa COXPAHEHHE DPABHOBECUS B JIKOCHUCTEMAaX, OXpPaHy BHJIOB,
IKOCHCTEM, OHoCchephl);

— AKTHUBHOE HEINPUITUE INCUCTBUM, NMPUHOCAIIUX BPEI OKPYKAIOLIEH MPUPOIHOU
cpene, yMEHHE TPOTHO3UPOBATh HEOIArONMPHUATHBIE YKOJIOTUYECKUE TIOCTIECTBUS

MPEINPUHUMAEMBIX AEHCTBUN U MPEIOTBPALIATh UX;

8 cghepe HayuHo20 NO3HAHUA:

— TIOHMMaHHWe crnenuduKU OUOJIOTUM KAaK HAyKh, OCO3HAHHE €€ POJIH
B (DOPMUPOBAHUU PAIMOHATHLHOIO HAYYHOTO MBIIIJIECHUS, CO3/JaHUE 1[ETOCTHOTO
MIPEICTABICHHS] 00 OKPYKAIOIIEeM MHUPE KaK O EJIMHCTBE MPUPOJBI, YeIOBEKa
1 001IecTBa, B MO3HAHUU TMPHUPOIHBIX 3aKOHOMEPHOCTEH W peIlIeHuu MpodieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

— yOeXJICHHOCTh B 3HAUYUMOCTH OWOJOTUU JJII COBPEMEHHOMW IMBHIJIM3AIUU:
obecrieyeHue HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/IaHHE TMEPCIECKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peniaTh PECypCHbIe MPOOJIeMbl  pPa3BUTHUSA
YeJIOBEUECTBA; TOUCK MyTEH BBIX0JIa U3 II00ATBHBIX JKOJIOTHUYECKUX MPoOsieM
u olecrieyeHUe Tepexojla K YCTOWYHMBOMY Pa3BUTHIO, PalMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB U (HOPMHUPOBAHHMIO HOBBIX CTAaHIIAPTOB

JKH3HU,



3aMHTEPECOBAHHOCTD B MOJIYYEHUU OMOJIOTMYECKUX 3HAHUM B 1EJSIX TOBBILLIECHUS
o0111eil KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH KaK COCTABHOM YacTu
(GYHKIHOHATBHOM TPaMOTHOCTH OOydYaromuxcsi, GopMUpyeMON MNpU HU3yYEHUH
OHOJIOTHH,

IMOHMMAHHUE CYIIHOCTA METOJIOB IO3HAHUS, HCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTh MCHOJB30BaTh IOJydaeMble 3HaHUS JUIsl  aHauM3a
1 OOBSICHEHUS SBJICHUIA OKPYIKAIOIIETO MUPA M MPOUCXOSIINX B HEM NU3MCHCHH;
YMEHHE JelaTh OOOCHOBAHHBIE 3aKJIIOUCHMSI Ha OCHOBE HayudHbIX (DaKToB
Y UMEIOIIUXCS JAHHBIX C LEJbIO MOJYYEHUSI TOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh ~ CAaMOCTOSITETILHO ~ MCMOJB30BaTh  OMOJIOTMYECKHE  3HAHUS
JUISL peIIeHUs TPoOJIeM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAaHWE LEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;
TOTOBHOCTh M CHOCOOHOCTBH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO,
K aKTUBHOMY TIOJIy4YEHUIO HOBBIX 3HAHMM 1O OWMOJOTUHM B COOTBETCTBUU

C ) KU3HCHHBIMH HOTp€6HOCT$IMI/I.

METAINIPEIMETHBIE PE3YJIBTATDI:

6 chepe o0snadenHusn YHUBEPCATbHBIMU YUEOHBIMU NO3ZHABAM ETbHOIMU OCUCM GUAMU:

Oa3zoevle no2uyecKue 0etucmeusl.

CaMOCTOSITENILHO (POPMYJIMPOBAThH U aKTyaJIM3UpOBaTh NpoOIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCIIOJI30BaTh IPU OCBOEHUHU 3HAHUM MPUEMBI JIOTHYECKOT0 MBIIIJIEHUS (aHAIN3a,
CUHTE3a, CpaBHEHMS, KiIaccupukanuu, o0O0O0OIIEeHUs), PaCKPbIBaTh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIC MPU3HAKHU, YCTaHABIUBAThH
CBSI3M C APYTUMU TIOHATHSIMH);

ONMpEeNeNsATh 1ENH JESITeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI IEITEIbHOCTH C MOCTABIEHHBIMU LIETISIMH;
UCIIOJIb30BaTh OWOJIOTMYECKUE MOHATHUS ISl OOBSICHEHHS (PAKTOB M SIBJIICHUMN
YKUBOU IIPUPOLBI;

CTPOUTD JIOTUYECKUE PacCyk AeHUs (MHIYKTUBHbBIC, J€TYKTUBHbIC, 10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX,

(bOopMyIMPOBATH BHIBOJBI U 3aKITIOUYEHUS;



— INPHUMCHATH CXEMHO-MOACJIBHBIC CPCACTBA AJIsI NPCACTABIICHHA CYIICCTBCHHBIX
CBSI3€M M OTHOIICHHH B N3y4aCMbIX OMOJIOTMYECKUX O6’beKTaX, a TaKXC
HpOTI/IBOpe‘-II/Iﬁ pPasHOro poJZia, BBISIBJICHHBIX B Pa3JIMYHBIX I/IHCI)OpMaI_II/IOHHBIX

HCTOYHHKAX,

bazosvie ucciedosamenbekue 0elcmeust.

— BJIaJICTh HaBBIKAMHU Y4YeOHO-HCCIICOBATCIIBCKONM M IPOCKTHON JESITCIBHOCTH,
HaBBIKAMHM  pa3pelieHuss  MpoOJIeM;  CIOCOOHOCThIO W TOTOBHOCTBIO
K CaMOCTOSTCILHOMY TIIOMCKY METOJIOB pCHICHUS MPAaKTHYCCKUX 3ajad,
IMPUMEHECHHIO Pa3JIMYHBIX METOO0B MO3HAHMUS;

— HCIOJIb30BaTh PA3IMYHbBIC BUIBI AEATEIBHOCTHU T10 ITOJIYYESHHIO HOBOTO 3HAHHUSI, €T0
WHTEPIPETAINH, TIPEOOPa30BAHUIO M TPUMEHEHUIO B YICOHBIX CUTYAITUAX, B TOM
YUCJIC TTPU CO3AAHUM YICOHBIX U COIMATBHBIX MPOCKTOB,;

— (¢dopmMupoBaTh HAYYHBIH THIT MBIIIJICHUS, BIaJeTh HAYYHOM TEPMHUHOJIOTHCH,
KJIIOYEBBIMU MMOHSATHSIMHU U METOIaMU;

— CcTaBUTh ® (QopMyaupoBaTh COOCTBEHHBIC 3ajJlaud B 00pa3oBaTelbHOMU

ACATCIIbHOCTH U ) KU3HCHHBIX CUTYallHUAX,

paboma ¢ uHpopmayuei:

— OPHUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHHMKAX HWH(OpManuu (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM  JuTepaTrype, OWOJOTUYECKUX  CIIOBapsX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B IHTepHETE), aHAIM3UPOBAThH
HH()OPMAITHIO PA3TUYHBIX BUAOB U (hOPM MPEACTaBICHUS, KDUTHUECKH OICHUBATh
€€ JIOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

— (opMynHpoBaTh 3ampOChl W TPUMEHATH PA3JIUYHBIE METOJABl IPU TOUCKE
1 0TOOpe OMOJIOTHYECKON HHPOPMAIIMH, HEOOXOIUMOM ISl BHIMOJHEHUS YYeOHBIX
3ajad;

— CaMOCTOSTEIHHO BBIOMpaTh  ONTHUMAJBHYIO dbopMy  TpencTaBICHHUS
ounonornueckoi nHpopmaruu (cxemsl, TpadUKu, TUArpaMMBbl, TAOTUIIBI, PUCYHKH
W 1p.);

— HCTOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA IIPH pabOTe C OMOIOTHIECKOM
uH(pOpMaIUCH: TPUMEHATh XUMHUYECKHE, (PU3NUECKHEe W MaTEeMaTHICCKUE 3HAKU
U CHUMBOJBI, (opmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOIb30BaTh

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

obwenue:

OCYIIECTBJISITh KOMMYHHUKAIIMK BO BceX c(epax XKU3HMU, aKTUBHO Y4YacCTBOBATH
B JIMAJIOTe WM JTUCKYCCHH IO CYIIECTBY OOCYXKIaeMoi Tembl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJICHHS OTHOCUTEIHHO BBIMOJHEHHS MpearaeMoun
3a/1a4M, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTD MO3UIUN APYTUX YYACTHHKOB
JIMaJora Uil JUCKYCCHM);

pa3BEpHYTO M JIOTUYHO H3Jarath CBOIO TOYKY 3pPEHHS C HCHOJIb30BAaHUEM

SI3BIKOBBIX CPCACTB,

CO8MeCmHAs 0esIMeNbHOCHb.

BbIOMpaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUI C ydeToM OOUIMX
UHTEPECOB U BO3MOKHOCTEN KaKJI0TI0 YIeHa KOJIJICKTUBA;

IIPUHUMATD €U COBMECTHOM AEATEIBHOCTH, OPTaHU30BBIBATh U KOOPANHUPOBATH
JNEUCTBUA 110 €€ JOCTWKEHHUIO: COCTAaBIIATH IUIAH JEHCTBUH, PACIPEACIIATH POJIU
C YYETOM MHEHHUI YYaCTHUKOB, 00CYKI1aTh Pe3ylIbTaThl COBMECTHOM pabOTHI;
peaaratb  HOBBIE IIPOEKTHI, OLEHUBATh MACU C [O3ULHUU HOBU3HBI,
OPUT'MHAJIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATH IIO3UTUBHOE CTPATETNYECKOE MMOBEACHUE B PA3IIMYHBIX CUTYaALUsX,

IIPOABIIATE TBOPUCCTBO U B006pa)KCHI/Ie, OBITH HMHHUIIHMATUBHBIM,

6 chepe 061a0€eHUA YHUBEPCATLHOIMU PECYIAMUBHBIMU OCHUCMGUAMU:

camoopeaHusayusl.

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl BBISIBJICHHUS MPOOJEM M UX PEIICHUS
B )KU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUMN 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JEHUCTBUSAX M IOCTYNKAax MO OTHOLICHHUIO K JKUBOW IPUPOJE, CBOEMY
30POBBIO U 3J0POBBIO OKPYKAIOIINX;

pacuIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;
JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

CAMOKOHmMpPOJb.

JaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTHb KOPPCKTUBLI B JACATCIIbBHOCTD,

OLOCHUBATH COOTBCTCTBUC PC3YJIbLTATOB LCIIAM,

OPUHUMATh MOTHBBI M apryMEHTBl JpPYyTMX IIpM AHAIU3€ PE3YJIbTATOB

JACATCIIBHOCTH,
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IMOYUOHANLHBIU UHMENIEeKM, NPeOnoaazaroujull ChopmMupo8anHoCmy.:

CaMOPETYJIMPOBAaHUsI, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHME INPUHUMATh
OTBETCTBEHHOCTb 3a CBOE€ IIOBEJCHHE, CIHOCOOHOCTh  aJalTHPOBATHCS
K SMOLMOHAIbHBIM U3MEHEHUSAM U NPOSABIIATh THOKOCTH;

BHYTPEHHEN MOTHMBALIMM, BKJIIOYAIOUIEH CTPEMJICHME K JOCTHKEHUIO LIENH
U YCIIEXy, ONITUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATh, UCXOAA U3 CBOUX

BO3MOKHOCTEH;

npunamue ceos u Opyeux.

IIPUHUMATb C€6H, IIOHHMMasA CBOM HEAOCTATKHU U JOCTONHCTBA,

I[MpHU3HAaBaTb CBOC IIPABO U IIPABO APYIUX Ha OIITNOKH.

HNPEIMETHBIE PE3YJIBTATDI:

yMEHHUE BJIAJIETh CHUCTEMOM OHOJIOTMUECKMX 3HAHWM, KOTOpas BKIIIOYAET
OCHOBOITOJIATAIOIINE OMOIOTHUECKIE TEPMUHEI M TIOHATHS (KU3Hb, KJIETKA, TKaHb,
opraH, OpraHu3M, BHUJ, TMOMYJSIUs, OWOCHHTE3 Oelka, HACJIEICTBEHHOCTD,
W3MEHYHMBOCTD, POCT ¥ PA3BUTHE U JP.);

BJIQJICHUE CHUCTEMOW 3HaHUW 00 OCHOBHBIX METOJaX HAay4YHOrO ITO3HAHUS,
HCITOJIB3YEMBIX B OMOJIOTHYECKUX UCCIACAOBAHUAX JKHUBBIX OOBEKTOB U SKOCHCTEM
(ommcanue, W3MEpeHHE, NMPOBEACHHUE HAOJIOICHUI); CIOCO0aMu  BBISBICHUS
U OILICHKU aHTPOIOTEHHBIX U3MEHEHU B MIPUPO/IE;

yMEHHUE YCTaHABJIMBATh B3aUMOCBSI3M MEXy CTPOCHHEM M (YHKIMSIMU: KIETOK
pa3HBIX TKaHEW; OpraHaMM W  CUCTEMaMH  OpraHoB Yy  PacTCHH;
dTamaMy KJICTOYHOTO IHMKJIA W JKU3HEHHBIX IMKJIOB OPTaHW3MOB; TE€HOTHIIOM
U HEHOTHUIIOM;

yMEHHUE pelIaTh MOUCKOBBIE OWOJIOTMYECKUE 3a/laud; BBIABIATH MPUUYUHHO-
CIICICTBEHHBIC CBSI3U MEXKIY HCCICIyEeMbIMH OHOJIOTHYECKUMU OOBEKTaMH,
npoleccaMr | SIBJICHUSMH; JejaTh BBIBOJBI W TIPOTHO3bI HA OCHOBAaHUU
MOJIyYeHHBIX PE3yJIbTATOB;

YMEHUE BBIJIBUTATh TUIOTE3bI, TPOBEPATHh X IKCIIEPUMEHTAILHBIMU CPEJICTBAMH,
dbopMynHupysi 1eNb HWCCICIOBAHUS, AHAIM3UPOBATH TOJYUYCHHBIE PE3YIbTaTh
U JICJIaTh BBIBOJIBL;

YMECHHUE OIICHUBATh 3THYECKHE aCTIEKThI COBPEMEHHBIX MCCIICIOBAHUMA B 00JIaCTH
OMOTEXHOJIOTHH M TCHETHYECKUX TEXHOJIOTHIA (HalpaBJIeHHOE N3MEHEHHE TeHOMa

Y CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);
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— yMEHHE MOTHUBHPOBATh CBOU BbIOOp Oynayliel mpopecCHOHATbHON IesSTENbHOCTH
B oOnacTu OHOJIOTMH, MENULMHBI, OUOTEXHOJOTUH, CEJIbCKOIO XO3SICTBa;
yIayOsiTh MO3HABATENBHBI HMHTEpEC, HAIPAaBJICHHBI Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOLIEH NMpoQeccun U MPOJOJDKEHHE OMOJIOrMYecKOro oOpa3oBaHHUs

B OpraHu3anugx CpCaHCro HpO(l)GCCI/IOHaJIBHOI‘O " BBICHICTO O6p&30BaHI/I$I.
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COJIEP’)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

Moayb «ArpoTexHOJIOTHH HACTOosIIIero U oyaymero». 10 knace (34 4)

1. BuorexHosorusi kKak Hayka (4 4)

Hcropusi BOSHUKHOBEHUSI HAyKH, OCHOBHBIC pa3Jeibl, CBSI3b OMOTEXHOJIOTHH
C JapyrumMud Haykamu (Ouojorueil, OOTaHHUKOW, 300JI0THEH, MHKpPOOHOJIOTHEH,
onoxumuei, GU3NOIOTHEH, TCHETUKOW, MEIUITMHON) U OTPACISIMHU TPOMBIIIEHHOCTH
(numieBasi, Jerkas), CeIbCKOro Xo3siicTBa (KMBOTHOBOJICTBO, PAacCTEHHEBOJCTBO)
U 3/IpaBoOXpaHeHneM, u3BecTHbie By3bl 1 HUU, cBsi3aHHBIE ¢ OMOTEXHOJIOTHEH:

= QenepanbHOE rOCyJ1apCTBEHHOE YUPEKIACHUE «DenepalbHbIA
uccienoBarenbCkuil eHTp «dyHaameHTanbHble OCHOBBI OMOTEXHOIOTHIY Poccuiickoit
akazemun Hayk» (OUL] Buorexnonoruu PAH)?;

* QenepanpbHOE TOCYJAPCTBEHHOE  OIO/UKETHOE  HAYYHOE  YUPEXKIACHHE
«BCepoCcCUUCKNl  HAy4YHO-UCCIEIOBATEILCKUA  HMHCTUTYT  CEJIbCKOXO3SIMCTBEHHOU
ouorexnonorun» (PI'bHY BHUNCE)?

* QenepanbHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAyYHOE  YUpPEKICHUE
«DenepabHBIA UCCIENOBATEIBCKUN LIEHTP BcepoccuiiCknii MHCTUTYT T€HETHYECKUX
pecypcos pactenunii umenn H.W. Basunosa» (PI'GHY ®UL] BUP)?;

* QenepanbHOE  TOCYJAPCTBEHHOE  OIOJKETHOE  HAy4YHOE  YUPEKIEHUE
«Bcepoccuickuil  HAy4YHO-UCCJENOBATEIbCKUNA  HHCTUTYT  CEJIbCKOXO3AMCTBEHHOM
mukpo6uosnorun» (PI'BHY BHUUCXM);

= Qenepa’dbHOE  TOCYAApCTBEHHOE  OIOHDKETHOE  HAYyYHOE  YUpEexICHUE
«@DenepanbHblii  UCCIIENOBATENBCKUA LHEHTp WHCTUTYT LMTOJOTMM UM TEHETHUKHU

Cubupckoro otaenenus Poccuiickoii akagemun Hayk» (DI'BHY ULul" CO PAH);

! MdenepallbHOE TOCYNApCTBEHHOE YyupexaeHue «DenepanbHblii HCCIECA0BATENbCKUN LEHTP
«DyH1aMeHTalbHbIE OCHOBBI OMoTexHoJorum» Poccuiickoii akanemun Hayk» (OUL buorexnonoruu
PAH): opurmansusrii caiit. — URL: http:/www.fbras.ru

2 MdenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAyYHOE yupexeHue «Bcepoccuiickuii HaydHoO-
WCCIIeIOBATENILCKUI HMHCTUTYT CENbCKO-XO3sicTBeHHON Omorexnonorun» (O®I'BHY BHUUCH):
odunmaneuei caint. — URL: http:/www.vniisb.ru

3DesepabHOE  TOCYIAPCTBEHHOE — OFOJDKETHOE — HaydHoe — yupexiaenue  «DemepaabHbIi
HCCIIEA0BATEIbCKUN LIEHTP BeepocCuiiCKuil HHCTUTYT T€HETUYECKUX pecypcoB pacTteHudd umenu H.H.
BasunoBa» (OI'BHY ®UILL BUP): opunmansheii caiit. — URL: http:/www.vir.nw.ru

4 ®enepanbHOE TOCYIAPCTBEHHOE OFOKETHOE HAYYHOE yUpexKIeHne «Bcepoccuiickuii Hay4IHO-
UCCIIeIOBATENLCKUI MHCTUTYT CeNbCKO-X03sicTBeHHONH Mukpoouonorun» (PI'BHY BHUUCXM):
odunmaneuei cait. — URL: http:/www.arriam.ru

> DenepanbHOE TOCYAApCTBEHHOE OIOKETHOE HaydHoe yupexaeHue «DemepatbHbIil
uccnenoBaTenbckuil nenTp MHcTuTyT nuronoruu u renetuku Cubupckoro otaenenus Poccuiickoit
akagemuu Hayk» (PI'BHY UILul' CO PAH): opunmansusrii caiit. — URL: http:/www.bionet.nsc.ru
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» denepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 0O0pa30BaTENbHOE YUPEKIACHUE
BbICIIIET0 00pa3oBaHus «MOCKOBCKUH (PU3UKO-TEXHUUECKUNA UHCTUTYT) HAITMOHATLHBIN
uccnenoBarensekuii nentp» (PrAOY BO MOTN)?,

* QenepaiabHOE TOCYAAPCTBEHHOE OIOKETHOE O0pa30BATENBHOE YUPEKICHUE
BbICIIEr0 0Opa3zoBaHusi «MOCKOBCKHI TOCY/IapCTBEHHbI  YHUBEPCUTET HMEHU
M.B. Jlomonocosa» (PI'BOY BO MI'V)?;

* QenepaiabHOE TOCYAAPCTBEHHOE OIOKETHOE O0pa30BATENBbHOE YUPEKIECHUE
Boiciiero oOpazoBanust «CaHkT-IleTepOyprckuii rocyaapCTBEHHBIH YHHUBEPCUTET)
(®Ir'bOY BO CII6I'Y)3;

* QdenepaibHOE TOCYJAPCTBEHHOE aBTOHOMHOE OOpa30BATENBHOE YUPEKJCHUE
Bbicliero  oOpazoBaHus «HoOBOCHMOMpPCKMI  HAIMOHAIBHBIA  HCCIEI0BATEIbCKUN
rocyapcTBeHHbIl yausepeuter» (PCAOY BO HI'Y)%,

* QdenepaibHOE TOCYAAPCTBEHHOE OIOKETHOE O0pa30BaATENbHOE YUPEKIECHUE
BbICIIEro oOpa3zoBaHust «Poccuiickuil TOCyIapCTBEHHBIA arpapHbIi YHUBEPCUTET —
MCXA wumenu K.A. TumupszeBay (OI'BOY BO PIrAY-MCXA umenu
K.A. TumupsizeBa)’;

* ABTOHOMHasi HEKOMMEpUYecKass oO0pa3oBaTelbHAas OpraHu3alusl BBICILIETO
o0Opasosanus «Hayuno-rexnonorndeckuii yausepceuteT «Cupuyce» (HTY «Cupuyc»)®.

CoBpeMeHHbIE  HamNpaBJICHHUs  pa3BUTHS  arpoOMOTEeXHOJOruid.  MeTonbl

OMOTEXHOJIOTUH B HAyKC U IIPAKTHKCE. I[eMOHCTpaLII/IH BI/II[COPOJ'II/IKOB7.

! qDeI[epaJ'ILHOC TroCya1apCTBEHHOC ABTOHOMHOC O6pa30BaTeJ'H:>HOG YUPCKACHUE BBICHICTO

oOpa3oBaHusi «MOCKOBCKHM (DU3MKO-TEXHUUYECKUH HMHCTUTYT) HALIMOHAIBHBIN HCCIIEI0BATENbCKHM
entp» (PI'AOY BO MOTH): odunmanshbiii caiir. — URL: http:/www.mipt.ru

2 ®efepanbHOEe TOCYIApPCTBEHHOE OIO/DKETHOE 00pa30BaTeIbHOE YYPEKICHHE BBICIIETO
oOpazoBaHusi «MOCKOBCKMI TrocyldapcTBEeHHbIM yHuBepcurer wumeHu M.B. JlomoHocoBax:
ounmanehseii caiit. — URL: http:/www. msu.ru

3 denepambHOE TOCYJAPCTBEHHOE OIOKETHOE OOPA30BATENHHOE YUPEKICHHE BBICIIETO
obpazoBanus «Cankt-IletepOyprckuit rocynapctBeHHblid yHUBepcuter» (DPI'BOY BO CIIOIY):
ounmaneusei cait. — URL: http:/www.spbu.ru

4 MenepanbHOE TOCYIapCTBEHHOE AaBTOHOMHOE 00pPa30BaTelbHOE YUPEKIEHHE BBICIIETO
oOpaszoBanus «HoBocuOupckuil HalMOHAIBHBIN UCCIIEOBATEIBCKUN FOCY1apCTBEHHBI YHUBEPCUTET)
(®I'AOY BO HI'Y): opunmanshsiii caidt. — URL: http:/www.nsu.ru/n

®denepalibHOE TOCYAApCTBEHHOE OIOKETHOE O0pa30BATEIbHOE YUPEXKJEHUE BBICHIETO

obpaszoBanus «Poccuiickuii TocymapcTBeHHBIH arpapHblii yHuBepcureT — MCXA wumenu KA.
Tumupszesa» (PI'BOY BO PI'AY-MCXA umenu K.A. Tumupszesa): opunuanbueiii caiit. — URL:
http:/www.timacad.ru/

® ABToHOMHas HeKOMMepyecKkas o0O0pa3oBaTelIbHAs OPTaHM3AIMA BBICHIETO O0OpPA30BaHUSA
«Hayuno-texnonoruueckuii yuusepcuret «Cupuyce» (HTY «Cupnycy): odpunmansusiii caidt. — URL:
http:/www.siriusuniversity.ru/

" CM. IpuIoKeHHte.
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Jlabopamophvie u npakmuueckue pabomol

UccnenoBatenbckas padora «Co3nanne OMOIOTHISCKHA aKTUBHBIX T00aBOK U
BUTAMHUHOB.

Uccnenosarenbckass pabota «BbiBeleHHE HOBBIX COPTOB pPAacTEHUN, MOPOJT
’KUBOTHBIX C 33JJaHHBIMU CBOWCTBAMI.

UccnenoBatenbckas pabora «Co3ganue OakTepHil, ClIOCOOHBIX MepepadaThiBaTh
He(Tb U YCTPAHATD MOCIE/ICTBUS €€ PA3JIMBOB: IUIIOCHl U MUHYCHD».

Okckypceus («bruoTexHomorus: HayKa U )u3Hb») B By3 uiu HUU.

2. O0mme NOHATHS OHOTEXHOJIOrHH (2 1)
[lonsiTue OWOTEXHOJOTMU. 3a4eM 4YEJIOBEKY OHMOTEXHOJOIMH, B YEM HUX
MIPEUMYILECTBO MEpPEe] XUMMUYECKUM CHHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHU:

IMPOMBIINIJICHHBIC MUKPOOPTaHHU3MBbI, KJIICTKU U TKaHH paCTeHHﬁ, JKNBOTHBIX.

Jlabopamophuie u npakxmuueckue pabomoi
[Ipaktuueckass pabora «llpumepsl mnpuMeHeHHs] OHONOTHYECKUX OOBEKTOB

B TBOEU KU3HU.

3. OcoGenHOCTH arpodnoTexHoJIoruu (4 )

Henu u 3amaun arpoOmMoTeXHOJOTHH. OCHOBHBIE O0BEKTHI arpOOMOTEXHOJIOTHH.
buorexHomornueckne moaxoapl sl HAJEKHOTO COXPAHEHUS KOJUICKINI TeHETHYECKUX
PECYPCOB pacTEHUI 1 )KUBOTHBIX. [IOHATHS O MOJIEBBIX, IN VItro 1 KprokoyuieKuusix. Poct
1 pa3BUTHE KUBOTO 0OBEKTAa B 3aMKHYTOW CUCTEME B KOHTPOJIMPYEMBIX YCIOBHIX: KaK
3TO BO3MOJXKHO.

OCHOBHBIE TOMEILEHUS AJI TOTHOILIEHHOW pabOoThl 1TA00PATOPUNU OMOTEXHOJIOTHH
(lamuHapHas  KOMHaTa,  CBETOBaf, aBTOKJIaBHAs  KOMHATHI, MOMEIIICHHE
JUTSI TIPUTOTOBJICHUSI TUTATENIBHBIX CPEJl, MOCUHAs): UX (PYHKIIMOHA U OCOOEHHOCTH.

OcHoBHBIE TPHOOPHI IJIST OpraHU3aIMu  JabopaTOpuu OUOTEXHOJOTHH, HUX
(GYHKIIMM ¥ BO3MOXHOCTH (aBTOKJIAaB, CyXoxapoBou mmikad, auctwuisatop, pH-metp,
BEChl, JIaMUHApP-OOKC, CTEPWIM3aTOp HWHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIUMaTudeckas kamepa, Y ®-MOHHM3aTOp, XOJIOIWIBHUKA I XPAaHCHHS MMUTATEIbHBIX
cpen u ap.). MHCTpYMEHTHI IS NMPUMEHEHHSI METOJIOB OMOTEXHOJIOTHMHM pPaCTCHUN
(npemapoBaibHasi WIJIa, CKajdbledb, MHUHIET, HOXHHIBI). (OCHOBBI TEXHUKH
6e3onacHocTH Tpu padore ¢ mpudopamu. OCHOBHBIE MNPUOOPHI ISl OpPraHU3alUN
nabopaTopur OMOTEXHOJIOTUH: aBTOKJIAB, CyX0apoBo# mikad, auctuwstop, pH-merp,

BCChI, HaMI/IHap-6OKC, CTCPpUIN3aTOp MHCTPYMCHTOB, CBETOBAasA YCTAHOBKA,
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KJIMMaTu4eckass kamepa, Y @-noHu3aTop, XOJOAWIBHUKHA Il XPAHEHUS NUTATEIbHBIX
cpex u Ap. MHCTpyMEHTHI Uisi TPUMEHEHUs METOJOB OHWOTEXHOJOTMU PaCTEHUM:

npcrapoBaJibHaA vUrja, CKaJbIICIb, IMHICT, HOKHUIBI.

Jlabopamopnuie u npakmuueckue pabomoi

[Ipaktrueckas padota «KynpTypHOE pacTeHUE B KYJIbTYypajJIbHOM COCY/E: ONMUIIH
pacTeHue B IPOOUPKE.

HccnenoBarenbckast pabota «PocT uepeHKOB pacTeHUI B BOJIE C Pa3HBIM YPOBHEM

pH».

4. KyJbTypa KJIeTOK U TKaHeH (8 1)

Metoabl KyJabTyphl KJIETOK U TKaHeH B cenekuuu. KautycHas kynerypa. Kynerypa
KJIETOK u arperatoB kieTok. KympTypa mpoTtommactoB. IlomyueHune coMaTHdecKux
rHOPHUI0B METOJIOM CIUSHUS U30JUPOBAHHBIX MPOTOIJIACTOB.

Knerounas cenexuus. Mcnonp3oBaHUE TaIUIOWANH B CEICKITUH.

[Tpumeps! MpUMEHEHUsT KyJIbTyp KJICTOK M TKaHEH B HAYYHBIX MCCIICIOBAHUAX U
B npakTuke pazanunbix HUUW: 3HaKOMCTBO ¢ IUTEpaTypoi — HAYYHBIMU ITYOIUKAITUSIMU
0 pa3HbIM 00BEKTaM (MUKPOOBI, paCTEHUS, S)KUBOTHBIE).

XapakTepucTUKa KICTOK, KyJbTUBUPYEMBIX IN Vitro. MopdoreHeTHIecKre myTH
pa3BUTHS KJICTKH iN Vitro.

M3BecTHBIE KOJJICKIIMU OMOTEXHOJIOTMUECKUX OOBEKTOB — WX pOJb, 3aJauH,
coctaB, mnpuMmepbl (iN VILr0  KOJJICKIMM  PACTEHHWH, KOJUICKIIMHA  [ITAMMOB
MUKpOOpraHu3MoB. CeMuHap Mo MPOYUTAHHOH JIUTEPATYPe, JOKIIAIbI 00YUYAIOIIUXCS).

buotexHOI0THs NPOU3BOACTBA KYJIBTYPHI KIETOK, TKAHEN U OPraHOB PACTEHU.

Jlabopamophvie u npakmuueckue pabomol

[Ipaktuueckas padora «IIpoTomnactel KIETOK.

HccnenoBarenbckas padbora «CyliecTBYIONMME KOJJIEKIIMA KIETOK W IITaMMOB
B Poccuu u ux posb B pa3BUTHUH T€HETUYECKUX TEXHOJIOTHUIN.

Uccnenosarenbckas padota «I'.JI. KaprieueHko kKak TreHEeTHK-IKCIIEPUMEHTATOP

U OMOTEXHOJIODY.

5. IlutaTtebHbIE CPebI AJIsl AarPOOHOTEXHOJIOTHI (2 1)

Makpo- U MHKPO3JEMEHTbI, UCTOYHHKHU YTJEBOJOB, BUTAMHHBI, JKEIUPYIOLIHE
areHTbl. TUMBI MUTATENBHBIX CPEJl — )KUJIKHE U TBEPJIbIC.

[MutaTenbHble cpeabl ANl OMOTEXHOJNOTMH pacTeHud. Pa3zpaboTka HOBBIX

MUTATENIbHBIX CPEJ], B TOM YKCJIE BKIIIOYAIOLIUX OMOCTUMYIISITOPBI U IPYTHE PETYIATOPHI
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pocra. MeToapl ONTUMHU3ALMM NUTATENbHBIX cpel. (OCHOBHBIE KOMIIOHEHTBI
OUTATEIbHBIX cpel (MaKpOdJEMEHTbl, MHMKPOIIEMEHThl, HCTOYHUKU YIJIEpOJa,
BUTAMMHBI, JKEIUPYIOIIHE areHThl, PEryyiaTopsl pocta). YpoBeHb pH mnurarenbHOM

Cpenbl U €ro BIMSHUE HA pa3BUTHE pacTeHni. Becol, pH-meTp.

JlabopamopHhvie u npakmuueckue pabomol

JlabopatopHasi pabota «IluTaTenbHble cpelbl U YCIOBUS KyIbTUBUPOBAHUS,
KYJIbTYpPbl PACTUTEIIbHBIX KIIETOK U TKAHEID.

[Ipaktuueckass pabota «llpuroroBneHue CTOKOBBIX (MaTOYHBIX) PaCTBOPOB
MAaKpO- U MUKPO3JIEMEHTOB NIUTATENBHOM Cpeibl 1o mponucu Mypacure u Ckyray.

[IpakTuueckass padota «lIpurotroBiieHHEe NUTATENIBHBIX CpEd JJIsI BBEACHUS

B KyJITYpY IN Vitro».

6. PeryasiTopnl pocTa Kak ¢gpaKkTophbl ycrexa 0HOTeXHOJO0THH pacTenuni (4 1)

Poct u pasButne pacrenmil. OcTaibHblE 3Tanbl OHTOreHe3a. Oomue
3aKOHOMEPHOCTH POCTA PACTCHUM.

OcHoBHbIE KJIacChl (PUTOTOPMOHOB (ayKCHHBI, IUTOKUHHUHBI, THOOEPEIINHBI,
ABK, stuiiex u Ap.) u ux GyHKIHMHA HA Pa3HbIX dTanax pa3BUTHUS PACTCHHUS.

N3BecTHBIE TEHETUYECKUE MEXaHU3MBbl, KOHTPOIUPYIOIIUE POCT U PAa3BUTHE
pacTeHU.

DHJIOTeHHbIE U DK30T€HHBIE PETYIISITOPBI pOCTa PACTEHUH B IPOOUPKE.

JlabopamopHvle u npakmuueckue pabomoi
JlabopatopHasi pabora «DeHOoTUIIMYECKas] OLIEHKA pOCTa M Pa3BUTHUS PACTCHHM

B 3aBUCHUMOCTHU OT HAJINYHNA (bI/ITOFOpMOHOB B IIMTATECILHOU cpeacH.

7. buorexnoJiorust pacrennii (10 u)

B03MOXXHOCTH pUMEHEHUsI arpoOMOTEXHOJOTUIA B CEJIEKLUHUHU, CEMEHOBOJCTBE
Y TUTOMHUKOBOJICTBE.

bone3nu u ummyHurer pacrennit: ot H.M. Basuiioa 10 coBpeMeHHOCTH.

VYckopeHHass U TpaJuLUMOHHAs CEJIEKUUS: COKPAIAeM CPOKU IMOJIyYEHHS] HOBBIX
coptoB. OcHOBHBIE MeTOAbl cenekiuu. ['mbpuauzanus. @opmbl oTOopa. OCHOBHBIE
HANpPaBJICHUS CEJCKIUH: YIy4YlICHHE YpPOKaWHOCTH, YCTOWYMBOCTU K OHMOTHYECKUM
u abnoTtuyeckum (paxkTopam.

O3110poBlieHHE pPACTEHUN OT BUPYCOB C IMOMOIIBIO METOJOB OMOTEXHOJIOTHH:

MCTOJbI KYJIbTYPBI allTMKaJIbHBIX MCPUCTEM, TCPMOTEPAIINN, XECMOTCPAIINH, KPUOTECPpaIlun
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U KOMIUIEKCHOW Tepamnuu. [lomydeHue 0370pOBIEHHOTO MOCAJ0YHOrO0 MaTepualia —
KITyOHel kapTodensi U CaKEHIIEB MIIOAOBBIX KYJIbTYD.

KynsTUBUpOBaHHE pPACTUTEIHHOTO MaTepuaiga B KyJabType IN Vitro: oCHOBHBIC
OPUHIIMIBL U MOJENM KyJbTHUBUpOBaHUs. Katycorenes, CyCneH3MOHHBIE KYJbTYpPbI
pacteHud. MUKpOpa3MHOXKEHUE pacTeHUH. DKOHOMHUYECKUU A(DQexT OT BHEApEHUS
METOJI0B OMOTEXHOJIOTMH B PACTEHUEBO/JICTBO.

Kpuoxpanenue pactennii. Kpuonporekropsl. [locTkpuorennas perenepanus.

buonornyeckue cpeacTsa 3allMThl PAaCTEHUI: MPEUMMYIIECTBA M IEPCHEKTUBBI

npuMeHnenus. Tepmoc u cocyn [proapa ¢ KUIAKIM a30TOM, KpUOTIPOOUPKHU.

Jlabopamophvie u npakmuueckue pabomol

[TpakTnueckast pabora «Pa3MHOXKEHUE IUIOAOBBIX PACTEHUIl YEepEeHKOBAaHUEM
Y MUKPOPa3MHOKEHUEM — IPUMEP MAIHUHBI (MU 36MIISIHUKH, €5KEBUKH, CMOPOIUHBI )».

[MpakTryeckas pabota «BBeneHue pacTeHnii B KyIbTypy IN VItro u momaepxaHue
YUCTOU KYJBTYPbI SKCIIJIAHTOBY.

[Ipaktrueckas padora «Pa3MHOXKeHHE KapTOQens B MPOOUPKEH .

Uccnenosarenbckast pabota «Kak mosiydyaloT TOTOMCTBO  BEreTaTHMBHO
Pa3MHOXKAEMBbIX KYJIbTYp €CJIM HE CEMEHAMU ?»

UccnenoBarenbckass pabota «BwlpammBanue pacTeHUd B MPOOUPKE».

UccnenoBarenbckas padbota «Kak 00Xbs KOpOBKa yposkail crmacana —

0 COBPEMEHHBIX CITOCO0ax OMOIOTrHYECKOM 3aIIUThl PACTCHHIN.

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekium». 11 kmacc (34 1)

1. 'eneTuueckue pecypcnbl Poccun (6 1)

CrpaTernu COXpaHCHUs] TeHeTHYecKuX pecypcoB. CoxpaHeHue pacteHwii in Situ
¥ X Situ.

buopecypcubie koymekiuu Poccum. Koimeknuss reHeTM4ecKHX pecypcoB
pactenuii BUP. T'epbapuiit BUH. Komekiusi reHeTHYecKux pecypcoB >KHUBOTHBIX
BHUUI'PXKX. Komnekuuu kinerok U mramMmmoB BHUHNCXM. JlemoHcTpanus

BHJICOPOJIMKOB.,

Jlabopamopnuie u npakmuueckue pabomoi
Uccnenosarenbckas padbora «Ilo marepuanam popyma «I'eHeTuyeckue pecypcsl

Poccum» (BeIOpaTh 1000 TOKIIAT ¥ IOATOTOBUTE IO HEMY COOOITICHHE).

! Cwm. mpunosxenue.
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2. OCHOBBI TeHEeTUKH ¥ cejeknmnu (8 1)

HacnencTBeHHOCTh M1 U3MEHUYUBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3meHunBOCTh MyTaIllMOHHAS M MOIU(UKAITIOHHAS.

['en — wMarepuanbHbIM HOCHUTENb HACIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxiienHoBbie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kietok. Permmukanusa JJHK. OcHoBHas norma MosexysisipHoi ouosnoruu. Tpanckpumims.
Tpancnsauua. Myrannu.

3aKOH rOMOJIOTUYECKHUX PSIOB B HaciencTBeHHOM n3MeHnunBoctd H.M. BaBuiioBa

B 1920 1 2020 rr. JleMOHCTpanys BUICOPOINKOB.,

JlabopamopHhvie u npakmuueckue pabomol
[Ipaktrueckas pabota «MoaudukaloHHass K3BMEHYUBOCTh B MPUPOJIE» (COOpaTh
Y CPABHUTH JINCThS, IBETKU C OJJHOTO PACTEHUS W/ WU C PA3HBIX).

UccnenoBarenbckas padota «I'MO — 310 MmyTauuu uinu Mmoauukauun?»

3. Mn:xkeHepusi B Ouosiornu pacrenmii (15 4)

KiieTtouHas v reHHast UHKEHEpUs PACTCHUM JJI pa3BUTHSI CEJIEKIIHUH.

[IpupoHO-TPaHCTEHHBIE PACTCHUS.

Pacrenus-6nodadbpuxu.

buoTtexHonorndyeckre MeToIbl B CEJIEKLIIMU PACTECHUIM.

['eHeTHUECKOE PENAKTHUPOBAHUE KYJIBTYPHBIX pACTEHUH. UeM TI€HEeTHYeCKOoe
pEAaKTUPOBAHUE OTIMYAETCS OT TEHETUUECKOW MOAN(DUKAIIIH.

[Torck HOBBIX TEHOB-MUIIICHEH: cyliecTByomue meroauku. [Ipoenenue in silico
aHaJIN3a.

I'eHHas wWHXEHEpUs 3€PHOBBIX KyJnbTyp. ['€HHas HHXEHEpUs XJIONMYATHHUKA.
I'ennas wHxeHepusa tomara. ['eHHas wHXeHepus cou. ['eHHas MHXKEHEpHUs IJI0JIOBBIX

KynbTyp. I'ennas umxenepus kaprodens. JleMOHCTpALMs BULEOPOIUKOB,

Jlabopamopuvie u npakxmuyeckue pabomuol
[Mpaktuyeckas padota «IIpoBenaenue in Silico aHamu3a a1 MOKMCKAa HOBBIX T€HOB-

MUIIIEHEHN T PeIaKTUPOBAHUS KYJIBTYPHOTO pacTeHus (Ha BEIOOD)».

4. NUn:xkeHepusi B OMOJIOTHH KUBOTHBIX (5 1)
CoBpeMeHHbIE METOAbl B KMBOTHOBOJICTBE: TpAHCIUIAHTALMA 3MOPHOHOB,

XUMCPHEBIC JKUBOTHELIC, KIIOHUPOBAHHUC.

! Cwm. mpunosxenue.
2 CM. IIPHIIOKEHHME.
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I'ennas WHKCHCPUS B )KUBOTHOBOJCTBC.

Jlabopamopnvle u npakmuueckue pabomoi

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

HccnenoBatenbckass pabora «['@HHas WHXEHEPHUS JKUBOTHBIX: apTryMEHTBI

3a U POTHBY.
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TEMATHYECKOE IINTAHUPOBAHUE

Temwl 3auamuul

Konuuecmeo

yacose

OcHosHoe cooeporcanue

Moayab «ArpoTexXHOJI0TuM HacTOsmero u oyaymero». 10 kiaace

1. buoTexHONOTUS KaK HayKa

4

Hctopust BOSHUKHOBEHUS HAYKH,
OCHOBHBIE pa3/Ieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMH HAyKaMH
(bmonorueii, 00TaHUKOM, 300JIOTHEH,
MUKPOOUOJIOTHEHN, OMOXUMUEH,
dbuzunosnoruei, TeHETUKOM,
MEJIUIIMHOW) U OTPACIIIMHU
MPOMBIIUIEHHOCTH (TIMILIEBAas, JIETKas ),
CEJIbCKOTO XO35MCTBA
(’KMBOTHOBOJICTBO, PACTEHUEBOICTBO)
1 3/IpaBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HNU, cBsi3aHHbIE

¢ OMOTEXHOJIOTHEH:

O®UI] buorexnonoruu PAH,

®dI'bBHY BHUNCEB,

OI'bHY ®UILL BUP,

®I'bBHY BHUNCXM,

Buowt oesmenvnocmu obyuarowuxcs

PackpriBaTh copeprkaHrie TEPMUHOB
Y TIOHSATHI: HayKa, ONOTEXHOJIOTHS,
arpoOHUOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BHITIOTHEHUS
WCCJICIOBAHUI U TTPOTHO3UPOBATH
PE3YNbTATHl IKCIIEPUMEHTOB.
XapakTepru30BaTh OCHOBHBIC HAYYHBIC
IIKOJIBI B 00JIACTH OMOTEXHOJIOTHH.
Paznuyath pazaenbl OMOTEXHOJIOTHU
KaK HayKH.

CpaBHUBATH CBSA3b OMOTEXHOJIOTHH
C pPa3JIMYHBIMH OTPACIISIMU HAYKH H
MPOMBITIUICHHOCTH.

BBIABIATH paznudust MEXIy
pazzesniaMu OMOTEXHOJIOTHH.
dopMynUpoBaTh U OOBSICHATD

IIPUHLINI Pa3BUTHS HAYKU
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Temwl 3auamuu

2. O0ume moHATHA

OMOTEXHOJIOTUH

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

OI'BHY Ullul" CO PAH,

OI'AOY BO MOTH,

OI'bOY BOMI'Y,

®I'bOY BO CIIolY,

OI'AOY BOHI'Y,

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

CoBpeMeHHbIE HaNPABJICHHS Pa3BUTHUS
arpoOuoTexHoyioruii. MeToab

OMOTEXHOJIOTHH B HAYKE U MPAKTHKE

[ToHsiTHE OMOTEXHOJIOTHU. 3aUeM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM HX
MIPEUMYIIECTBO MEePe]l XUMUUESCKUM
cuaTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTUH: TIPOMBIIIJICHHBIE
MHUKPOOPTAHU3MBI, KJIETKA U TKaHU
pacTeHUi, )KUBOTHBIX.

[TpakTrueckas padota «I[Ipumepsr

Buowt oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrinonHenne npeaioxkeHHbIX
HCCJIEIOBATEILCKUX PaboT:
«Co31aHue OMOJOTNYECKHA aKTUBHBIX
100aBOK U BUTAMHHOBY, «BbIBeieHNE
HOBBIX COPTOB PacTEHU, IOPOJ
KUBOTHBIX C 33JJaHHBIMU
cBoiicTBaMmn», «Co3aanue OakTepHid,
CIIOCOOHBIX NIepepadaThIBaTh HEPTH

U YCTPAHATH MOCIE/ICTBUS €€
Pa3IMBOB: IJIIOCHI U MUHYCBI».
Okckypeuns «bnoTexHomorus: Hayka

Y XKU3Hb» B By3 niau HUN
PackpbIBaTh copepkaHue TEPMUHOB

U MOHATHI: 00BEKTH OMOTEXHOJIOTHH,
KJIETKU U TKaHU PACTEHHM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh IpoIece
OMOTEXHOJIOTMYECKOTO MPOU3BO/ICTBA.
XapakTepu30oBaTh Pa3JINYHbIE

00BEKTHI OMOTEXHOIOTHIA.
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Temwl 3auamuu

3. OcobennocT

arpoOMOTEXHOJIOTHHU

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

IMPUMCHCHUA OMOJIOTUTYECKUX

00BEKTOB B TBOCH JKH3HN)

[enu v 3aga4n arpoOMOTEXHOJIOTHUH.
OcHOBHBIE 00BEKTHI
arpoOMOTEXHOJIOTUH.

buorexnonornueckne moaxoabl

Buowt oesmenvnocmu obyuarowuxcs

Paznuuath mpoMBIIILICHHbBIE
MUKPOOPTaHU3MBI, KJIETKA U TKaHU
pacTeHuH, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKNE OOBEKTHI.
CpaBHHBaTh MEX1y COO0I MPOLECCHI
XUMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHUH.

BrisBiars Hanbonee 3ppexkTuBHbIE
00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOoeHUs U QYHKIIMH Pa3InYHBIX
OMOJOrNYECKUX OOBEKTOB.
dopMynupoBaTh U OOBICHSITH
MPUHITUT pabOThHI
OMOTEXHOJIOTHYECKOTO MPON3BOJICTBA
BBIOPAHHOM TPYNIIBI BEMIECTB/
MaTepHasoB

PackpbIBaTh copepkaHie TEPMUHOB
Y TIOHATHUI: COXPAHEHUE PACTECHUN

Y )KUBOTHBIX, BUBI KOJUICKITUH

TeHETHYECKOT0 Pa3HooOpasusl.
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Temwl 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

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

0 MOJIEBBIX, IN Vitro

U KpUOKOoJIIeKIusiX. PocT u pa3BuTue
KUBOTO 00BEKTa B 3aMKHYTOMH
CUCTEME B KOHTPOJIUPYEMBIX
YCJIOBUSIX: KaK 3TO BO3MOYKHO.
OCHOBHBIE TTOMENIEHUS

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

U 0COOEHHOCTH.

OcHOBHBIE TPUOOPHI

JUUIS OpTaHU3alliy J1abopaTopuun
OMOTEeXHOJIOTHH, UX (PYHKITUU

Y BO3MOKHOCTH (aBTOKJIAB,

CYX0’KapoBOH mIKad, TUCTHILISATOD,

Buowt oesmenvnocmu obyuarowuxcs

OnuceIBaTh MPOLIECC COXPAaHEHUS

U Pa3MHOKEHUS pACTCHUM

B KOHTPOJUPYEMBIX YCIOBUSX CPEJIbI.
Xapakrepu3oBaTh pa3bl pocTa

Y Pa3BUTHS PACTCHUU B 3aMKHYTOU
CUCTEME.

PaznuuaTe npeumyiecTBa

Y HEJIOCTATKU Pa3IUYHBIX THUIIOB
KOJIJIEKIIUH.

CpaBHUBATH 3TaIbl pabOTHI

B JJabopaTOopuu OMOTEXHOJIOTHH.
BrisBiars Hanbonee sppexTuBHbIC
MPUEMBI JJIsl COXpaHEHUST 00pa3IoB
pacTeHUN U )KUBOTHBIX.
Xapaktepu3oBaTb 0COOEHHOCTH
cTpoeHus u GyHKIIUUA 00pas3IoB
pacTeHU.
dopMynHpoBaTh u OOBSICHSITD

MIPUHIUIT KPUOKOHCEPBALIMU PACTEHUIN
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Temwl 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

pH-metp, Becsl, laMuHap-00Kc,
CTEpUIIN3ATOP UHCTPYMEHTOB,
CBETOBasl yCTAaHOBKA, KJIIMMaTUYECKas
Kamepa, Y @-uoHu3arop,
XOJIOUIIBHUKHY JIJIS1 XPAHEHHUS
NUTATENBHBIX CPEX U Ap.).
NHCcTpyMeHTBI 1J1s TPUMEHEHHUS
METO/10B OMOTEXHOJIOTUU PACTEHHI

(mpemapoBaibHas UTJIA, CKAJIbIIENb,

MUHIIET, HOKHUIIBI). OCHOBBI TEXHUKHU

0e30macHOCTH MpU padoTe

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

IMUTATCIbHBIX CPpEA U JP.

Buowt oesmenvnocmu obyuarowuxcs
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Temwl 3auamuu

4. KynpTypa KJIETOK U TKaHEH

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

NHCTpyMEHTBI 1151 TPUMEHEHUS
METO/I0B OMOTEXHOJIOTUU PACTCHUIA:
IIPENapoOBajIbHAsl UIJIA, CKAJIBIIEND,
MMUHIET, HOXKHHUILIBI.

[IpakTuueckas paborta «KymapTypHOe
pacTeHHE B KYJIbTYPaJIbHOM COCYJIE:
OIMILIY PACTEHUE B IPOOUPKEY.
UccnenoBarenbckass padora «Poct
YEPEHKOB PACTEHUU B BOJE C Pa3HbIM
ypoBHEM pH»

MeTtonbl KyJIbTYpbI KIETOK U TKAHEN

B cenekuuu. KamnycHas KynbTypa.
KynpTypa KIIeToK 1 arperaTtoB KJIETOK.
Kynberypa npororutacros. [lonyuenue
COMAaTHYECKUX FMOPUI0B METOIOM
CHUSHUS U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Kinerounas cenekuus. Mcnonp3oBanue
TaryIOUINM B CENEKIIHH.

[IpuMepbl NpUMEHEHUSI KYJIbTYP

KJIETOK U TKaHEH B Hay4YHBbIX

Buowt oesmenvnocmu obyuarowuxcs

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

OnuceIBaTh mporece
KYJIbTUBUPOBAHHUS KJIIETOK U TKAHEU
PAaCTEHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIC dTAIIbI
KYJIbTUBUPOBAHHS KIIETOK U TKaHEN
pPacTeHUN U )KUBOTHBIX.

BrisBisats Haubonee s pexTuBHBIC
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Temwl 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

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.

N3BeCTHBIEC KOJUIEKIINT
OMOTEXHOJIOTUYECKHX 0OBEKTOB —

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

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

PaCTCHUM.

Buowt 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 KIIETOK

U TKaHEH
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Temwl 3auamuu

5. IluraTenbHbIE Cpeabl

JUISL arpOOMOTEXHOJIOT U

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

[Ipaktuueckas padora «IIporomnactst
KJIETOK).

Uccnenoarenbckas paboTa
«CymecTBYOMME KOJUICKIINU KIETOK
U mTaMMoB B Poccuu u ux poib

B Pa3BUTHUU I'€HETUYECKUX
TEXHOJIOTUID.

Uccnenoarenbckas paboTa

«I".J. KapnieueHKo Kak reHeTHK-
AKCTIIEPUMEHTATOP U OUOTEXHOJIO)
Makpo- 1 MUKPODIJIIEMEHTHI,
MCTOYHUKH YTIJI€BOJOB, BUTAMUHBI,
JKEJIMPYIOIIUE areHThI. T UIIbI
MUATATEJIbHBIX CPEJ — KUJIKUE

U TBEP/IbIE.

[TutarenbHbIE CPEIBI

JU1s OMOTEXHOJIOTUH PacTEHUH.
Pa3paboTka HOBBIX MUTATEILHBIX
cpel, B TOM YHCJI€ BKIFOYAOIIUX
OMOCTUMYIISITOPHI U IPYTHE

peryisTopsl pocta. Metozsl

Buowt oesmenvnocmu obyuarowuxcs

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

OnuceIBaTh IPOLIECC TPUTOTOBIICHHUS
IIATATENIbHBIX CPEA IS Pa3HBIX
0OBEKTOB.

XapakTepu3oBaTh POLIECC
IIPUTOTOBJIEHUS ITUTATEIIBHBIX CPEJL

B 3aBHCHMOCTH OT BBIOPaHHOTO

00BEKTA UCCIIEIOBAHUS.
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Temwl 3auamuu

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

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

Yposenb pH niuratenbHOM cpenbl

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

JlabopaTtopnas pabota «IlutarenbHubie
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

I BBEAICHUS B KYJIBTYpY iN Vitro»

Buowt oesmenvnocmu obyuarowuxcs

Pa3znuuathk TUIBI MUTATEIBHBIX CPET

B 3aBUCUMOCTH OT 3aJlayu
KYJIbTUBAPOBAHUSL.

CpaBHHBaTh paCTBOPUMOCTH BEITIECTB
BO BpeMsI ITPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBATH THUIIBI
MUTATEIBHBIX CPEl B 3aBUCUMOCTHU

OT X COCTaBa.

BrisiBnsiTh Hanbosee BaKHbIC
KOMITOHEHTHI IUTATEIILHOMN CPEIbI

U TIPOTHO3UPOBATh dPdeKT

OT HEXBAaTKH KaXJI0TO

13 KOMIIOHCHTOB.

XapakTepu3oBaTh PyHKIIUU
KOMITOHEHTOB TTUTATEIIBHBIX CPE]I.
dopMymHpoBaTh U OOBICHSTH
MPUHITUT KYJIbTHBUPOBAHUS PACTCHHUMA
Ha TTUTATEIBHBIX CPEIaX Pa3IMIHOTO

coCTaBa
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Temwl 3auamuu

6. Perynaropsl pocta kak
(bakTophl ycnexa

OMOTEXHOJIOTUU PACTEHUI

Konuuecmeo

yacoe

4

OcHosHoe cooeporcanue

Poct u pa3Butne pacreHuil.
OcTranbHbI€ 3Talbl OHTOTCHE3A.
OO01Me 3aKOHOMEPHOCTH pOCTa
pPaCcTCHUM.

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

W3BecTHBIE TeHETUYECKUE
MEXaHU3MBbI, KOHTPOJIUPYIOIIKE POCT
Y pa3BUTHUE PACTEHUU.

OHJIOTEHHBIE U YK30T€HHBIE
PEryIATOPBI pOCTA PACTEHUM

B IIpOOUpKE.

JlabopaTtopHas pabota
«DeHoTunnYecKas OLEeHKa pocTa

Y Pa3BUTHS PACTEHUMN B 3aBUCUMOCTH
OT HaJIu4usi GUTOTOPMOHOB

B IIUTATEIIBHON CPEAE»

Buowt oesmenvnocmu obyuarowuxcs

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

Y pa3BUTHUS PACTCHHIA.
XapakTepu3oBaTh IPOLIECC pOCTa

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

Paznmuuate QyHKIMH peryasTopoB
pocrTa.

CpaBHuBaTh GYHKIIMHU PETYISATOPOB
pocrTa.

BoIBISTH QYHKITUU PETYISITOPOB
pocTa Mo NMPeIoKeHHBIM d(hdeKTam.
XapakTepu3oBaTh 0COOCHHOCTHU
CTpPOCHUS U (PYHKITUU Pa3IUYHbIX
(UTOTOPMOHOB.

dopMyIUpoBaTh U OOBSICHATD
MPUHITUT BO3JEHCTBUS (PUTOTOPMOHOB

Ha POCT U pa3BUTUE PACTCHUM
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Temwl 3auamuu

7. buotexHoaorus pacTeHui

Konuuecmeo

yacoe

10

OcHosHoe cooeporcanue

Bo3moxHocTn IMPUMCHCHUA

an06HOTeXHOHOFHfI B CCJICKIIMH,

CEMCHOBOACTBC U IIMTOMHHNKOBOACTBC.

bone3nn 1 UMMYHHTET PACTEHUI:

ot H.U. BaBunoBa 10 COBpeMEHHOCTH.

YckopeHHast U TpaAuMOHHAs
CEJIEKIIUS: COKpaIllaeéM CPOKHU
MOJTy4Y€HHUsI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNIeKIuu. [ nbpuau3anmsi.
®opmebl oT6opa. OCHOBHBIE
HaIIPABJICHUS CEJICKIIUN: 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

0340POBJICHHOT'O ITIOCAJI0YHOTO

Buowt oesmenvnocmu obyuarowuxcs

PackpeiBaTh conepkaHre TEPMUHOB
Y TIOHSITHN: CEJNIEKLIHNS,
CEMEHOBO/ICTBO, MMTOMHUKOBO/ICTBO,
MHKPOPA3MHOXKECHHUE PACTCHU,
03JIOPOBJIEHUE PACTCHUM.
OnuceIBaTh Iporece
MUKPOPAa3MHOXKEHUS pACTCHUH,
CO3/IaHUSI HOBOTO MCXOJ/IHOTO
Marepuasa Jijisi CeJIeKIuu, oToopa,
03/I0POBJICHHS PACTEHUH U MTOJTYUYEHUS
03JI0POBJICHHOT'O 1OCAI0YHOTO
Marepuara.

XapakTepu3oBaTh MPOLIECC
YCKOPEHHOW U TPAAUIIMOHHOU
CEJIEKIINHU, MUKPOPa3MHOKEHMUS,
03JI0POBJICHUS PACTCHUMU.

PaznuyaTh METO/bI CENEKINH,
CIIOCOOBI 03/TOPOBJICHUSI PACTEHUM.
CpaBHUBATH METO/IbI CETIEKIINH,
CHOCOOBI 03TOPOBJICHUS PACTEHUH.

BriaBaars HanOonee 1 HaMMeHee
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Konuuecmeo

yacoe

OcHosHoe cooeporcanue

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

KYJIbTUBHUPOBAHMU. KaJIJIYCOFeHGS,

CYCIIEH3UOHHBIE KYJIbTYPbI PACTCHUM.

Mukpopa3sMHOKEHNE PACTEHUM.
OxoHoMuueckuit dpPext

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

Y TIEPCIEKTUBBI IPUMEHEHUSI.
Tepmoc u cocyn Jlproapa ¢ :KUIKUM

a30TOM, KPUOTIPOOUPKHU.

Buowt oesmenvnocmu obyuarowuxcs

s PeKTUBHBIE CITOCOOBI MOTYUCHHS
MCXOJIHOTO MaTepuaa

JUISL CENIEKIINU; 03/T0POBJICHUS
pacTeHUU.

XapaxkTepuzoBaTh 0COOCHHOCTH

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

Y YCKOPEHHOM CEJIEKIIUH, TPUHIIUII
pabOThI TOTO UM MHOTO METO/a

03JIOPOBIICHUS] PACTCHUN

[TpakTrueckas pabota «Pa3mMHOKeHHE

IIJIO4OBBIX paCTeHI/Iﬁ YCPCHKOBAHHUEM
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WUTOTO 10 MOJIYJIIO

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

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 mosy4aroT n0TOMCTBO

BET€TATUBHO PAa3MHOXKAEMBIX KYJIBTYP

€CJIM HE CEMEHaMU?»
Uccnenosarenbckas paboTa
«BpIpamyBanue pacTeHUN

B IIPOOUPKE».

UccnenoBarenbckas padota «Kak
00Kbs1 KOPOBKA YpOJKail criacajia —
0 COBPEMEHHBIX CIIoco0ax

OMOJIOTHYECKOM 3aIIUThI PACTCHHID)

Buowt oesmenvnocmu obyuarowuxcs
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Konuuecmeo

yacoe

OcHosHoe cooeporcanue

Monyab «CoBpeMeHHbIE OMOTEXHOJIOTHH B cejieknun». 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»

Buowt 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.

BrisBisats Hanbonee 3 PpexTuBHBIN
pUEM JIJIs1 COXpaHEHUs KOHKPETHOTO
oOpasiia pacTeHUH.
XapakTepu3oBaTh 0COOCHHOCTH

U (QYHKIIHH.

dopMyHpoBaTh U OOBSICHATH

35



Temwl 3auamuu

2. OCHOBBI T€HETUKH

U CEJICKIINH

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

HacnenctBeHHOCTh M U3MEHUMBOCTD —
OCHOBHBIC CBOMCTBA JKUBBIX
opraHu3MoB. I3MeHUYMBOCTH
MyTaIllMOHHAsI ¥ MOJIU(PUKAITTOHHAS.
['en — maTepuaabHBI HOCUTEIIb
HaCJICJICTBEHHOCTH U U3MECHUYMBOCTH.
HyknenHOoBbIE KUCIIOTHI.

Jlokannzanusa reHeTH4eCKOro

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

Pennukanus JIHK. OcHoBHas gorma
MOJIEKYJIIPHOI OUOJIOTHH.
Tpanckpunuus. Tpancnsauus.
Myranun.

3aKOH TOMOJIOTHYECKHUX PSAIOB

B HACJIEACTBEHHON U3MEHYUBOCTHU
H.N. Basunioa B 1920 u 2020 rr.
[IpakTruueckas pabora
«MomudukanmoHHas I3MEHIYUBOCTh

B ipupojie» (coOpaTh U CpaBHUTH

Buowt oesmenvnocmu obyuarowuxcs

IIPHUHIIAII IN Situ 1 eX Situ coxpaHeHus
TEHETUYECKUX PECYPCOB PACTEHHU I
PackpsIBaTh copepxaHne TEPMUHOB
Y OHATHUI: HACIEJICTBEHHOCTb,
U3MEHYUBOCTh, I'eH, JJHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKHUX PSJIOB
B HACJIEICTBEHHOI N3MEHYUBOCTHU.
OnuceIBaTh NPOSIBICHUS
MOU(DUKAIIMOHHONW U MYTallHOHHOM
M3MEHUYUBOCTH, cTpoeHue [JHK

u PHK, Oenkos.

XapakTepu3oBaTh CTPOCHHUE

1 (QYHKIIMY HYKJIIEMHOBBIX KUCJIOT,
OCJIKOB.

Pasznuyath TUIIBI U3MEHUYUBOCTH.

CpaBHUBATH MYTAIMOHHYIO

u MOI[I/I(I)I/IKaI_[I/IOHHYIO HN3MCHYHUBOCTD.

BEISBISATE MOAM(DHUKAIIUN ¥ MyTAIIHH.
XapakTepu3oBaTb 0COOCHHOCTH
u ¢pyukiun JJHK, PHK, 6enkos.

DopMyIUpOBaTH U OOBSICHATD
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3. Unmxenepus

B OMOJIOTUH PaCTEHUMN

Konuuecmeo

yacoe

15

OcHosHoe cooeporcanue

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.
buorexHonornueckue MeTo1bl

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

xJionmyaTHUKA. | eHHas HHXCHCPpU

Buowt 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 ananm3za.
XapaxkTepu3oBaTb COBPEMEHHBIE
JIOCTHXKEHUS TCHHOM Y KJIETOYHOM
WHXCHEPHUH Pa3HbIX BUJIOB PACTCHUM,
nposeenue in Silico ananusa.
PaznuyaTh TeHHYIO U KIIETOYHYIO
WHXECHEPHIO.

CpaBHHUBaTh OMOTEXHOJIOTUIECKUC
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4. Unxenepus

B OMOJIOTHH KUBOTHBIX

Konuuecmeo

yacoe

OcHosHoe cooeporcanue

tTomara. ['eHHas HH)KEHEPHS COU.
['eHHast HHXKEHEPUS TUIOT0BBIX
KyIbTyp. ['eHHas HHKEHEPHUs
KapTodens.

[Ipaktruueckas pabdora «IIpoBenenue
in silico amanusa 11g moMCcKa HOBBIX
T'€HOB-MHIIICHEH /151 peAaKTHPOBAHUS

KyJIbTYPHOTO pacTeHHsI (Ha BEIOOP)»

CoBpEeMEHHBIE METOIbI

B )KUBOTHOBOJICTBE: TPAHCILJIAHTALIM
AMOPUOHOB, XUMEPHBIC )KUBOTHBIE,
KJIOHUPOBAHHUE.

I'enHas uHxxeHepus

B ’KUBOTHOBO/ICTBE.

[IpakTuueckas padota «IIpoBeaenue
in silico amanu3a 11 moMcKa HOBBIX
Tr€HOB-MUILICHEH [l peIaKTUPOBAHUS

YKUBOTHOTOY» (Ha BBIOOD).

Buowt oesmenvnocmu obyuarowuxcs

METO/Ibl B CEJIEKIIUU PACTCHUM.
BBIABISITE pazinuust MExXIy
T€HETUYECKUM PEAaAKTUPOBAHUEM

Y TEHETUYECKOW MoauduKaiuen.
XapakTepu3oBaTh OCOOCHHOCTH

U QYHKIIUH.

dopMynUpoBaTh U OOBACHSITH
MIPUHIIUIT KJIETOYHON U TEHHOU
WHXXEHEPUHU, TEHETUYECKOTO
pEIaKTUPOBAHUS U T€HETUYECKOM
Mo U DUKAITUU

PackpriBaTh copepkaHue TEPMUHOB
W TIOHSITHIA.

OnuceIBaTh TPaHCILUIAHTALIUIO
SMOPHOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHMUE.

XapaxkTepu3oBaTh TPaHCIJIAHTAIIUIO
AMOPHOHOB, XUMEPHBIX YKUBOTHBIX,
KJIOHUPOBAHHUE.

PaznuyaTh TpaHCIUIaHTALUIO

AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
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Temwl 3auamuu

WTOTO 10 MOJIYJIIO
OBILEE KOJIMYECTBO
YACOB IT0O [TPOTPAMME

Konuuecmeo

yacoe

34
68

OcHosHoe cooeporcanue

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

32 U IPOTHUBY

Buowt oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.
CpaBHUBATH TPAHCIUIAHTAIUIO
YMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh 0COOCHHOCTHU

U (YHKIHH.

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

Y TCHETUYECKOM MO (PUKAITIT
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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 bpuiieBa «Hosblii cBeT. Hukonait BaBunosy». —
URL.: https://smotrim.ru/video/2618068

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

Monayab «CoBpeMeHHbIEe OMOTEXHOJIOTHH B cejeknum». 11 kiacc

Tema 1. I'enemuueckue pecypcot Poccuu

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

Tema 2. Ocnogbl cenemuxu u ceneKyuu

®duneMbl U3 nEKIa «Matpuma Haykm». Science and plants. Hayka u pactenws.
3epro6o6oBbie. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huxncenepusn 6 ouonozuu pacmeHnuil

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